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True  and  apparent  width  of  spectral  lines. 
P.  H.  van  Cittert  and  H.  C.  Burger  (Physiea,  1927, 
7,  149 — 156). — If  s  is  the  apparent  width  of  a  spectral 
line  in  a  Fabry-Perofc  interferometer,  a  the  apparent 
width  for  monochromatic  light,  and  b  the  actual 
width,  for  6  >0-42a,  s-  =a-f2*1562;  for  046a  >b  <2 as 
s==0-80a+0-Sl&.  Also,  a=£X22r:dh  for  z=zl—ts  l  being 
the  reflexion  coefficient  of  the  silver  layer. 

Chejucal  Abstracts. 

Continuous  spectra  in  hydrogen.  G.  Herzberg 
(PhysikaL  Z.,  1927,  28,  727— 728).— The  continuous 
limit  of  the  Baliner  series,  hitherto  observed  in 
emission  only  in  solar  prominences  etc.,  has  been 
produced  in  the  laboratory  witli  the  aid  of  the  elec¬ 
trodeless  ring  discharge.  The  continuous  spectrum 
observed  by  Stark  with  canal  rays  is  not  the  continuous 
limit  in  question.  The  work  of  Oldenburg  (A,,  1927, 
177)  on  the  ordinary  hydrogen  continuum  and  the 
many-lined  spectrum  is  in  general  confirmed.  Various 
hypotheses  for  the  origin  of  the  continuum  have  been 
suggested  (cf .  Schuler  and  Wolf,  A.,  1926,  213 ; 
Blackett  and  Franck,  A.,  1925,  ii,  1097),  but  these  are 
regarded  as  erroneous.  The  emission  of  the  continuous 
spectrum  is  in  some  way  connected  with  the  decom¬ 
position  of  the  H2+  ion,  possibly  as  follows,  H2+  +  H2= 
4L++H  (Borsch  and  Kallmann,  A.,  1927,  1001). 

E.  A.  Morton. 

Secondary  spectrum  of  hydrogen  and  other 
spectra.  H.  Beslan  dres  (Compt.  rend.,  1927, 185, 
905 — 909). — -The  author’s  simple  relationship  between 
the  number  of  atoms  in  a  molecule  and  the  frequency 
of  the  most  intense  radiation  of  each  of  the  groups  of 
bands  emitted  by  the  molecule  (A.,  1925,  ii,  1114)  is 
applied  to  results  recently  obtained  for  the  intense 
radiations  of  the  secondary  spectrum  of  hydrogen. 
These  radiations  are  due  to  H3  molecules  rather  than 
to  groups  of  three  H0  molecules,  since  the  latter 
cannot  exist  at  the  high  temperatures  concerned  and, 
moreover,  have  been  identified  with  weaker  radiations 
of  the  same  spectrum.  Similarly,  the  effect  of  a 
diatomic  molecule  (probably  oxygen)  is  detectable  in 
the  ultra-violet  band  spectrum  of  water  vapour. 
The  universal  constant  d(  =  1062*5)  in  the  formula  is 
also  ultimately  connected  with  the  principal  bands  of 
the  absorption  spectra  of  oxygen  and  the  light  gases, 
with  the  emission  spectra  of  nitrogen,  carbon,  carbon 
dioxide,  and  cosmic  bodies,  and  with  many  lino 
spectra.  J*  Grant. 

Structure  oi  the  O  u  spectrum.  G.  Mihul 
(Compt.  rend..  1927,  185,  937— 939).— The  terms  of 
the  0  ii  spectrum  derived  from  the  normal  electronic 
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configuration  of  the  O  in  spectrum  are  made  up  of 
systems  a  of  quadruplets  and  of  doublets  correspond¬ 
ing  with  the  O  in  multiple!  3P,  and  of  two  systems 
a/  of  doublets  corresponding  with  the  0  m  terms 
12)  and  1Ss  respectively.  A  list  of  new  terms  and 
their  combinations  is  given,  thus  completing  the 
groups  of  the  terms  of  the  doublet  system  a* s  corre¬ 
sponding  with  the  3 p  and  3 d  orbits  of  the  emissive 
electron.  The  results  are  confirmed  by  the  Zeeman 
effect.  J.  Grant. 

Arc  and  spark  spectra  of  scandium  (Sc  i  and 
Sc  ii).  H.  N.  Russell  and  W,  F.  Meggers  (U,S. 
Bur.  Standards  Sci.  Paper  558,  1927,  22,  329—373).— 
The  arc  and  spark  spectra  have  been  analysed  and 
spectral  term  combinations  have  been  assigned  to 
353  lines  of  Sc  I  and  142  of  Sc  ir.  Nearly  all  the 
observed  lines  in  both  spectra  have  been  thus  classified. 
In  the  spark  spectrum  (Sc  n),  which  is  the  simplest, 
the  terms  with  lowest  energy  content  are  3Z>,  lD>  aris¬ 
ing  from  the  electron  configuration  3d  ,  4 a,  and  these 
and  other  terms  combine  with  spectral  terms  associ¬ 
ated  with  the  configurations  3d  .  4p,  3d  .  4 d,  and 
3d  .  5s.  The  ionisation  potential  of  the  Sc4"  atom  is 
calculated  to  bo  12*8  volts.  The  arc  spectrum  (Sc  i) 
is  much  more  complex.  In  this  case,  the  lo west- 
energy  term,  representing  the  normal  state  of  the 
scandium  atom,  is  -D,  originating  with  the  three- 
electron  configuration  3d  .  4s  .  4s.  This  term  and  a 
4F'  term  arising  from  3d! .  3d  .  4s  begin  two  series 
from  which  an  ionisation  potential  of  6*7  volts  is 
calculated  for  the  neutral  scandium  atom.  Energy- 
level  diagrams  and  tables  arc  given  for  both  spectra, 
and  it  is  shown  that  in  each  case  all  details  are 
in  complete  agreement  with  Hund's  theory,  which 
derives  one  or  more  specific  spectral  terms  from  each 
possible  configuration  of  the  electrons  not  in  com¬ 
pleted  groups.  G.  A.  Elliott. 

Analysis  of  the  copper  spectrum.  II.  Complex 
separations  and  quadruplet  relations.  W.  M. 
Hicks  {Phil  Mag.,  1927,  [vii],  4,  1161—1227).— 
Previous  work  on  the  copper  spectrum  (A.,  1926,  766) 
is  extended.  An  examination  of  the  inverse  B-lines 
indicates  the  possibility  that  these  and  the  line  at 
5105  A.  with  the  frequency  separation  2042  may  not, 
as  generally  supposed,  belong  to  the  doublet  system. 
Evidence  is  adduced  for  the  existence  of  quadruplet 
systems  depending  on  d  terms  with  separations  2042, 
1412,  894  and  with  these  completely  in  accord  with 
Lande’s  separation  rules.  The  quadruplet  systems  are 
discussed  in  detail,  A.  E.  Mitchell. 
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Reversed  spectra  of  metals  produced  by 
explosion  under  increased  pressure.  M.  Fukuda 
(Hei.  Papers  Inst.  Phys.  Cheni.  Res.  Tokyo,  1927, 
6,  1 — 47). — Fine  wires  or  strips  of  copper,  silver,  gold, 
mercury,  calcium,  zinc,  cadmium,  thallium,  and  tin 
were  exploded  in  an  enclosure  under  pressures  of 
1  and  S  atm.  In  general,  the  widths  of  the  absorption 
and  emission  lines  were  found  to  be  increased  with  the 
pressure.  Forbidden  lines  were  found  in  emission  and 
absorption,  their  intensity  increasing  with  the  pressure. 
The  characters  of  the  lines  obtained  in  explosion  under 
two  pressures  arc  tabulated.  The  appearance  of  the 
lines  could  be  correlated  with  the  series  classification 
of  the  ordinary  type,  but  no  satisfactory  agreement 
was  found  between  the  theoretical  classification  of  the 
copper,  gold,  and  tin  multiplets  except  in  a  few  cases 
with  copper.  C.  J.  Smithells. 

Arc  spectrum  of  bismuth.  G.  R.  Toshniwal 
(Phil.  Mag.,  1927,  [vii],  4,  774 — 787). — The  spectrum 
of  bismuth  has  been  examined  in  the  heavy- arc  and 
in  the  under- water  spark.  183  lines  in  the  region 

.  have  been  measured.  The  results 
are  in  general  agreement  with  those  of  other  observers, 
but  include  57  lines  not  previously  reported.  The 
structure  of  the  spectrum,  from  the  point  of  view  of 
theories  of  complicated  spectra,  is  discussed,  and  it  is 
shown  that  owing  to  the  large  atomic  number  of 
bismuth  terms  arising  from  the  same  level  are  widely 
separated ;  this  increases  the  difficulty  of  interpretation. 

A.  E.  Mitchell. 

Classical  theories  of  absorption  and  refraction 
of  X-rays.  F.  K.  Richtmyer,  (Phil.  Mag.,  1927, 
[vii],  4,  1296— 1302). — Although  the  relation  between 
the  index  of  refraction  and  atomic  absorption  co¬ 
efficient  of  X-rays  which  may  be  developed  by  the 
classical  method  agrees  in  order  of  magnitude  with  the 
experimental  data,  the  latter  is  too  scanty  to  permit 
of  an  exact  verification,  and  it  seems  quite  probable 
that  the  relation  applies  to  scattering  rather  than  to 
fluorescent  absorption.  The  equations  of  classical 
optics  also  lead  to  equations  for  scattering. 

R.  CUTHILL. 

Vacuum  spectrograph  and  its  use  in  the  long 
X-ray  region.  J.  Shearer  (Phil.  Mag.,  1927,  [vii], 
4,  745 — -753). — A  description  is  given  of  an  X-ray 
spectrograph  employing  a  common  vacuum  in  the 
A" -ray  tube  and  spectrograph,  which  permits  of  the 
rotation  through  known  angles  of  the  crystal  and 
photographic  film  from  outside  the  spectrograph 
while  it  is  evacuated.  Thus  the  difficulties,  inherent 
in  work  with  long  A"- rays,  of  absorption  in  the  window 
between  the  spectrograph  and  the  X-ray  tube,  of 
absorption  in  the  air  between  the  slit  and  the  crystal 
and  between  the  crystal  and  the  photographic  plate, 
and  of  the  absorption  in  the  covering  over  the  photo¬ 
graphic  plate  or  film  are  obviated.  The  wave-length 
of  the  Ni  La  line  determined  with  this  instrument 
is  14*5720  A.,  which  is  in  disagreement  with  the  value 
of  14*528  A.  given  by  Thorseus.  A  determination 
of  the  2d  spacing  of  sucrose  gave  the  value,  21T519 
whilst  that  reported  by  Stenstrom  is  21*141  A. 

A.  E.  Mitchell. 

X-Ray  spectra  of  long  wave-length.  T.  H. 
Osgood  (Physical  Rev.,  1927,  [ii],  30,  567 — 573). — 


A  photographic  method  of  obtaining  X-ray  spectra 
of  wave-length  greater  than  20  A.  is  described. 
About  15  lines  have  been  measured  between  40  and 
200  A.,  but  as  it  is  not  yet  possible  to  obtain  a  pure 
spectrum  of  any  one  element,  the  interpretation  of  the 
lines  is  uncertain.  A.  A.  Eldridge. 

L  X-Ray  absorption  edges  of  tin,  indium, 
cadmium,  silver,  palladium,  rhodium,  and 
ruthenium.  G.  D.  Van  'Dyke  and  G.  A.  Lindsay 
(Physical  Rev.,  1927,  [ii],  30,  562—566).— Values 
of  the  wave-length,  v/i£,  and  (v/7?)l  for  the  L- 
absorption  limits  of  the  above  elements  are  tabulated, 
together  with  energy  level  values.  A.  A.  Eldridge. 

Spectra  of  tin  and  their  Zeeman  effects.  J.  R. 
Greek  and  R.  A.  Loring  (Physical  Rev.,  1927,  [ii], 
30,  574 — 591 ). — The  spectra  of  tin  in  the  neutral  state 
and  in  two  stages  of  ionisation  have  been  classified. 
The  spectrum  of  neutral  tin  has  five  low  levels, 
2Pqth%  MAT,  J8q ,  due  to  the  configuration  5352.  The 
configuration  yields  and  IP/.  The 

configuration  5.,5{  yields  12  terms,  of  which  the 
lowest  four  are  definitely  established.  The  ionisation 
potential  of  Snl  calculated  from  the  value  of  the 
2_fxtP0  term  is  7*37^:0*05  volts,  and  the  resonance 
potential  computed  from  the  resonance  line  2863  A. 
is  4*30  volts.  The  spectrum  of  Sn  n  is  a  doublet 
spectrum  like  that  of  In  i.  Several  series  are  noted, 
including  lines  due  to  abnormal  states,  the  electrons 
having  the  configuration  The  ionisation 

potential  of  Sn  ii  is  14*5  volts,  and  the  resonance 
potential  6*5  volts.  The  spectrum  of  Sn  in  consists 
of  singlets  and  triplets,  like  that  of  Cd  I.  The 
ionisation  potential  is  calculated  to  be  about  30  volts, 
and  the  resonance  potential  6*81  volts. 

A.  A.  Eldridge. 

Zeeman  effect  in  the  band  spectra  of  AgH, 
A1H,  ZnH,  and  MgH.  W.  W.  Watson  and  E. 
Perkins,  jun.  (Physical  Rev.,  1927,  [ii],  30,  592— 
597). — The  AgH  bands  exhibit  no  Zeeman  effect. 
With  A1H  bands,  only  the  first  lines  in  each,  branch 
show  an  effect,  in  quantitative  agreement  with  Van 
Week's  predictions.  With  ZnH  bands,  the  wide 
doublets  found  by  Hulthen  for  the  Q  and  B  lines  are 
shown  to  be  quadruplets.  With  magnesium  hydride 
bands,  all  the  lines  show  broadening  with  a  field  of 
10,000  gauss.  There  is  no  evidence  of  the  existence 
of  satellites  splitting  off  from  the  main  lines  under  the 
influence  of  the  magnetic  field.  A.  A.  Eldridge. 

Stark  effect  for  the  spectra  of  silver,  copper, 
and  gold.  Y.  Fujioka  and  S.  Nakamura  (Astro - 
phys.  J.,  1927,  65,  201 — 213). — For  silver  the  Stark 
effect  of  the  doublet  diffuse  series  lines  was  observed 
up  to  2p—ld.  These  and  known  data  are  discussed, 
and  the  components  are  classified  as  forbidden  com¬ 
binations.  For  copper,  the  effect  was  observed  up  to 
2jp— -Gd;  none  of  the  2p—mp  combinations  was 
observed.  For  gold,  the  effect  was  observed  only 
for  the  2p— 4d  lines.  A,  A.  Eldridge. 

Multiple  ionisation  in  X-ray  levels.  H.  R, 
Robinson  {Phil.  Mag.,  1927,  [vii],  4,  763—774),— 
A  general  discussion  of  work  on  X-ray  measurement 
and  multiple  ionisation  effects  in  X-ray  levels. 

A.  E.  Mitchell. 
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Thermionic  work *  function  of  tungsten.  C, 
Davisson  and  L.  H.  Germer  (Physical  Rev,,  1927, 
[ii],  30,  934— 038).— Corrected  values  are  obtained; 
the  conduction  electrons  within  the  filament  do 
not  possess  normal  thermal  energies. 

A.  A.  Eld  ridge. 

Properties  of  atomic  hydrogen.  J.  Kaplan 
(Physical  Rev.,  1927,  [it],  30,  639— 643).— Atomic 
hydrogen  was  passed  from  a  discharge -tube  into  a 
3 -litre  glass  bulb,  its  presence  being  indicated  by 
glowing  thoria.  The  glow  persisted  for  3  sec.  after 
interruption  of  the  discharge,  and  white  action  spots 
on  the  glass  for  6  sec.  after  interruption.  Possibly 
atomic  hydrogen  can  exist  for  10  sec. 

A.  A.  Eldrtdge. 

Active  nitrogen.  IV.  Independence  of  the 
afterglow  and  the  chemical  properties  of  active 
nitrogen,  E.  J.  B.  Willey  (J.C.S.,  1927,  2831— 
2842,;  cf.  A.,  1926,  803;  1927,  431,  635).— Four 
methods  are  described  by  which  it  is  shown  that 
chemically  active  nitrogen  which  exhibits  no  visible 
luminosity  may  be  prepared.  a  Active  ”  nitrogen 
has  probably  a  metastable  diatomic  or  acetylenic 
molecule,  since,  when  it  reacts  with  other  substances, 
it  gives  rise  to  compounds  which,  on  hydrolysis, 
liberate  ammonia.  Substances  of  this  type  are 
produced  in  the  few  reactions  of  ordinary  inert 
nitrogen,  so  that  the  two  cannot  be  very  different  in 
structure.  M,  S,  Burr. 

Electrodeless  discharge  through  gases,  (Sir) 
J.  J.  Thomson  (Phil.  Mag.,  1927,  [vii],  4,  1128— 
1160).— The  theory  of  the  electrodeless  discharge, 
produced  when  a  vessel  containing  gas  at  a  low 
pressure  is  placed  inside  a  solenoid  through  which 
rapidly  alternating  currents  are  passed,  is  discussed. 
It  is  shown  that  the  discharge  requires  a  maximum 
magnetic  force  inside  the  solenoid  depending  on  the 
nature  of  the  gas,  its  pressure,  the  frequency  of  the 
currents,  and  the  size  of  the  vessel.  The  force  is 
infinite  when  the  pressure  is  either  infinite  or  zero,  and 
is  a  maximum  when  the  pressure  is  such  that  Xp=c, 
where  X  is  the  free  path  of  the  electron  in  the  gas, 
V  tbe  frequency  of  the  alternating  current,  and  c  the 
electron  velocity  when  its  energy  is  that  required  for 
ionisation  of  the  gas.  Thus  it  follows  that  there  is 
a  critical  pressure  when  the  discharge  passes  most 
easily.  It  is  shown  also  that  in  the  electrodeless 
discharge  very  heavy  currents  may  pass  through  the 
gas  without  producing  visible  luminosity.  The 
effects  produced  on  the  discharge  by  placing  certain 
solids  at  the  centre  of  the  ring  discharge  arc  discussed. 

A.  E.  Mitchell. 

Spectroscopic  determination  of  e/m.  W.  V. 
Houston  (Physical  Rev.,  1927,  [it],  30,  608—613}.— 
The  wave-lengths  of  the  hydrogen  lines  at  6563  and 
4861  A.,  respectively,  measured  with  reference  to  the 
helium  line  5015*6750  A.  are  6562-7U0±0*OO18, 
6563 *8473  ±0*0009 ;  4861-2800±0-0013,  4861*3578± 
0*0022,  and  those  of  the  ionised  helium  line  4.680  are 
4  6  So  * 7 0 3 0 A  0 * 00 1 2 ,  4685*8030 ±0*0026.  The  Ryd¬ 
berg  constant  for  hydrogen  is  thence  computed  as 
109877 *759 ±0*008,  and  that  for  helium  109722 *403 ± 
0*004.  The  ratio  ehn  is  evaluated  as  1*76Q6± 
G’0010±I07  EMM.  per  g.  A.  A.  Eldridge. 


Diffraction  of  cathode  rays  by  thin  films  of 
platinum.  G.  P.  Thomson  (Nature,  1927, 120,  802). 
— Previous  work  on  celluloid  (A.,  1927,  605)  lias  been 
extended  to  platinum,  as  well  as  to  gold  and  alumin¬ 
ium.  A.  A.  Eldridge. 

Duration  of  the  existence  of  doubly-charged 
positive  ions  in  gases  and  their  detection.  L.  B. 
Loeb  (Proc.  Nat.  Acad.  Sci,,  1927,  13,  703 — 707). — 
Theoretical.  It  is  concluded  that  the  experimental 
evidence  for  the  existence  of  doubly-charged  positive 
gas  ions  is  not  conclusive.  W.  E.  Downey. 

Ionisation  by  collision.  L.  G.  H.  Huxley 
(Phil.  Mag.,  1927,  [vii],  4,  809— 902).— A  reply  to 
Taylor’s  criticisms  (A.,  1027,  1001). 

G.  J.  Smithells. 

Atomic  structure  and  the  magnetic  properties 
of  co-ordination  compounds.  II.  L.  G.  Jackson 
(Phil.  Mag. ,  1027,  [vii],  4,  1070 — 1080). — -The  previous 
discussion  on  uninuclear  co-ordination  compounds 
(A,,  1026,  773)  has  been  extended  to  the  multinuclear 
co-ordination  compounds.  It  is  concluded  that  the 
scheme  proposed  by  Cabrera  is  better  able  to  account 
for  the  magnetic  properties  of  co-ordination  com¬ 
pounds  than  those  of  Wclo  and  Baudisch  or  of  Bose. 

A.  E.  Mitchell. 

Preparation  of  radiothorium.  D.  K.  Yovano- 
vitch  (Arh.  Hemiju,  1927, 1,  89 — 94). — A  preparation 
extremely  rich  in  radiothorium  is  obtained  by  repeated 
precipitation  with  concentrated  hydrochloric  acid 
from  concentrated  solutions  of  mesothorium-1.  This 
preparation  is  freed  from  traces  of  barium,  meso- 
thoriuin-1,  and  radium  by  fractional  crystallisation. 

R.  Truszkowski. 

Behaviour  of  small  quantities  of  radon  at  low 
temperatures  and  low  pressures.  A.  F.  Kovaeik 
(Phil.  Ma g.,  1927,  [vii],  4,  1262— 1275).— The  vapour 
pressure,  P,  of  radon  has  been  measured  between  79° 
and  134°  Abs.,  and  found  to  be  connected  with  the 
temperature,  T,  by  the  expression  log  968*479/ 

T  ± 0*302 1  log  JP+M58.  Consider  able  i  rregu  lari  ties 
were,  however,  observed,  suggesting  that  the  product 
of  condensation  may  be  in  the  form  both  of  small 
frozen  drops  and  of  a  monatomic  layer  on  the  cooled, 
surface.  The  volatilisation  temperature  of  small 
amounts  of  radon  condensed  in  a.  glass  tube  is  appar¬ 
ently  either  116°  or  121°  Abs.  R.  Cuthill. 

Effect  of  radon  on  the  solubility  of  lead  uranate. 
A.  Holmes  (Phil.  Mag.,  1927,  [vii],  4,  1242). — A 
misinterpretation  by  Bailey  (A.,  1.927,  928)  of  the 
author’s  previous  statements  (A.,  1926,  654)  is 
corrected.  A.  E.  Mitchell. 

Efficiency  of  p-recoil  of  thorium -B.  K.  Donat 
and  K.  Philipp  (Pliysikal.  Z.,  1927,  28,  737). — 
Barton  (A.,  1926,  553)  found  the  efficiency  of  p-ray 
recoil  of  radium-61  from  radium-2?  to  be  not  more  than 
6%,  and  only  2%  with  a  perfectly  clean  surface ; 
Muszkat  (Phil.  Mag.,  1920,  [vi],  39,  690)  found  much 
higher  values.  Thorium -A  has  certain  advantages 
as  a  test-substance  for  this  problem,  and  investigation 
show's  the  efficiency  to  be  between  2%  and  6*5%. 
Gurney  (A.,  1926,  990),  however,  has  shown  that  the 
primary  p-partieles  from  thorium -I?  have  smaller 
velocities  than  those  from  radium- B;  thus  the 
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6- recoil  should  show  a  smaller  efficiency.  The  present 
work  is  therefore  not  completely  in  agreement  with 
that  of  Barton.  The  discrepancy  may  be  due  to 
reflexion  of  recoil  atoms  from  the  collecting  surface. 

It.  A.  Morton. 

Hall-period  of  radium-/?.  L.  F.  Curtiss 
(Physical  Rev.,  1927,  [ii],  30 ?  539 — 542 ) . — An  exten¬ 
sion  of  previous  work  (A.,  1920,  771).  The  mean 
value  given  by  new  preparations  is  4*975  days. 

A.  A.  Eldridge. 

Radioactivity  of  potassium.  G.  Hevesy 
(Nature,  1927,  120,  838— 839).— In  order  to  ascertain 
which  of  the  isotopes  of  potassium  is  responsible  for 
the  emission  of  (3-rays,  I  litre  of  the  metal  was  sub¬ 
mitted  to  ideal  distillation,  the  distance  between  the 
hot  and  cold  surfaces  being  less  than  1  cm.  The 
at.  wt.  of  the  residual  fraction  was  reported  by 
Honigsehmid  to  be  0  005  ( ±  1 )  unit  greater  than  the 
normal  value.  Using  Hofmann's  vacuum  electro¬ 
meter  method,  the  difference  between  the  feeble 
radioactivities  of  the  heavy  fraction  and  ordinary 
potassium  (as  chloride)  was  determined  as  4*2d:0*7%. 
This  result  is  in  accord  with  the  at.  wt.  determination 
if  tlic  radioactivity  is  assumed  to  be  due  to  the  isotope 
oi  at.  wt.  41.  It  is  concluded  that  this  isotope  is 
mainly,  if  not  solely,  responsible  for  the  observed 
radioactivity  of  potassium.  Csesium,  a  pure  element, 
does  not  exhibit  radioactivity,  whilst  if  the  radio¬ 
activity  of  rubidium  (85,  87)  is  due  to  the  heavier 
isotope,  the  greater  activity  of  rubidium  is  quantita¬ 
tively  accounted  for.  Holmes  and  Lawson’s  value 
(A,,  1926,  554)  of  1-5  X 1012  years  as  the  half- value 
period  of  potassium  now  requires  correction  to  their 
alternative  value,  7*5  X 1Q1D  years  (A.,  1927,  86), 
since  before  the  consolidation  of  the  earth’s  crust 
about  2%  of  the  potassium  isotope  41  has  disinte¬ 
grated.  If  it  is  assumed  that  the  emission  of  (3-rays 
effects  an  alteration  in  the  nuclear  charge,  the  trans¬ 
formation  product  will  be  a  calcium  isotope  of  at.  wt. 
41  ;  the  maximum  amount  of  this  which  has  accu¬ 
mulated  in  potassium  minerals  during  tlic  whole  of 
geological  time  will  thus  be  0*1%  of  the  potassium 
content,  an  amount  which  should  permit  of  detection. 

A.  A.  Eldridge. 

Collision  of  a-particles  with  helium  atoms.  S. 
Ghosh  (Bull.  Calcutta  Math.  Soc.,  1926,  17,  99 — 
104). — Of  1203  Wilson  cloud  photographs  of  a-particle 
tracks  in  helium,  44  were  forked.  Tlic  range  of  the 
recoil  atoms  was  0-94—3*2  cm.,  and  the  angle  between 
t lie  tracks  was  1 0  23' — 6°  17'.  It  is  concluded  that  the 
helium  nucleus  is  oblate  spheroidal  in  shape,  and 
(since  the  recoil  tracks  were  not  longer  than  tlic 
original  a-particle  tracks)  the  recoil  atoms  do  not 
exist  as  singly-charged  particles  during  the  whole 
course  of  their  existence  as  ionising  agents. 

Chemical  Abstracts, 

Accurate  determination  of  ion-formation  by 
single  a-particles  and  detection  of  new  activities, 
G.  Hoffmann  (Physikal.  Z.f  1927,  28,  729 — 731). — 
The  formation  of  ions  by  a-particles  in  the  neighbour¬ 
hood  of  metal  surfaces  has  been  investigated  and  the 
statistical  results  of  a  large  number  of  a-ionisations 
are  expressed  by  plotting  the  number  of  ions  formed 
against  the  number  of  collisions  per  unit  time.  Both 
by  electrometric  readings  and  by  a  specially  designed 


recording  instrument,  the  curves  show  sharp  maxima 
corresponding  with  uranium  I  and  uranium  II,  using 
uranium  as  the  source  of  a-particles.  Ion-formation 
is  at  a  maximum  at  the  saturation  potential.  Metal 
surfaces  of  lead,  gold,  aluminium,  zinc,  copper,  and 
brass  have  been  studied,  and  particularly  interesting 
results  obtained  with  a  copper  surface  coated  with 
zinc  residues  left  after  treating  the  metal  with  sul¬ 
phuric  acid.  A  large  number  of  maxima  are  observed 
in  the  ionisation,  and  these  may  be  due  to  a-particles 
of  very  short  range  or  else  to  another  phenomenon, 
possibly  H-rays.  E.  A.  Morton. 

Determination  of  the  range  of  the  a-particles 
of  uranium  I  and  II,  G.  C.  Laurence  (Proc.  Nova 
Scotian  Inst,  Sci.,  1927, 17, 103— 106).— The  ranges  of 
the  a-particles  of  uranium  I  and  II  have  been  re¬ 
determined  by  the  Wilson  cloud  chamber  method. 
The  value  2*72  cm,  for  uranium  I,  with  a  probable 
error  of  1*5%,  falls  on  the  Geiger-N u ttall  curve 
within  the  limits  of  experimental  error  and  is  close  to 
Geiger  and  Nuttalks  value  of  2*67  cm.  The  value 
3*29  cm.  for  uranium  II,  with  a  probable  error  of  1%, 
is,  however,  considerably  greater  than  Geiger  and 
NuttalFs  value  of  3*07  cm.  Neither  is  it  in  agree¬ 
ment  with  that  deduced  from  measurements  of 
pleochroic  haloes.  The  disintegration  constant  of 
uranium  II,  calculated  by  applying  the  Geiger- 
Nutt  all  relationship  to  the  range  3*29  cm.,  is  2*1  x  10~u 
per  sec,  M.  S.  Burr. 

Ionisation  and  stopping  power  of  various  gases 
for  a-particles  from  polonium.  I.  G.  E.  Gibson 
and  E.  W.  Gardiner  (Physical  Rev.,  1927,  [ii],  30, 
543 — 552) . — Determinations  of  the  differential  ionis¬ 
ations  and  stopping  powers  of  hydrogen,  neon, 
nitrogen,  oxygen,  argon,  and  methyl  iodide  for 
a-particles  from  polonium  indicate  that  the  energy 
lost  by  the  a-particle  per  ion  is  nearly  independent  of 
the  speed  throughout  the  range.  A.  A.  Eldridge. 

Ionisation  and  stopping  power  of  various 
gases  for  a-particles  from  polonium.  II.  G.  E. 
Gibson  and  H.  Eyring  (Physical  Rev.,  1927,  [ii], 
30,  553 — 56 1 ) . — The  molecular  ionisation  and  stopp¬ 
ing  power  of  cyanogen,  hydrogen  cyanide,  carbon 
monoxide,  carbon  dioxide,  nitrous  oxide,  methyl 
iodide,  oxygen,  nitric  oxide,  and  azomethane  and  the 
stopping  power  of  hydrogen  for  a-particles  from 
polonium  are  tabulated.  Such  unstable  molecules 
as  nitric  oxide  arid  azomethane  give  strictly  additive 
stopping  powers.  Values  are  obtained  of  a  for  air 
in  the  straggling  equation  ^~e”^a)2/da  which  agree 
with  those  given  by  other  methods. 

A.  A.  Eldridge, 

Atomic  disintegration.  G.  Stetter  (Physikal. 
Z.,  1927,  28,  712 — 1 723). — A  review.  See  A.,  1927, 
494,  495.  R.  A.  Morton. 

Scattering  of  radiation  from  atoms .  I.  Waller 
(Phil.  Mag,,  1927,  [vii],  4,  1228— 1237).— Mathe¬ 
matical.  A.  E.  Mitchell; 

Structure  of  an  atom  of  nitrogen.  V,  H. 
Collins  (Client.  News,  1927,  135,  341—346). — • 
Speculative. 

Quantum  emission  and  stationary  states. 
N.  H.  Kolkmeijer  (Z.  physikal.  Cliern.,  1927,  130, 
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95 — 99). — Mathematical,  Space-time  considerations 
are  applied  to  certain  aspects  of  the  Bohr  atom. 

L.  L.  Bircumshaw. 

Light  quanta  and  interference.  A.  J.  Dempster 
and  H.  F.  Batiio  (Physical  Rev.,  1927,  [ii],  30, 
044 — 648). — By  means  of  interference  experiments 
with  the  helium  line  4471  A.  it  is  shown  that  a  single 
quantum  of  radiation  obeys  the  classical  laws  of 
partial  transmission  and  reflexion  at  a  half- silvered 
mirror  and  of  subsequent  combination  with  the  phase 
difference  required  by  the  wave -theory  of  light. 

A.  A.  Eldridge. 

Experimental  technique  of  photochemistry. 
IV.  Critical  examination  of  certain  filters  for 
the  385  mercury  line.  L.  T.  M.  Gray  (J.  Physical 
Chcm.,  1927,  31,  1732— 1736).— Winther’s  '‘filter 

(A.,  1913,  ii,  458)  and  the  Luther-Forbes  G1  filter 
(A.,  1909,  ii,  632)  are  both  shown  to  be  efficient 
filters  for  the  mercury  line  365  gg,  measurements  of 
transmission  having  been  made.  Both  filters  are 
very  sensitive  to  hydrogen 4 on  concentration,  addition 
of  acid  to  the  latter  moving  the  bands  towards  the 
visible  end  of  the  spectrum,  and  addition  of  alkali 
in  the  opposite  direction.  The  Goerz  glass  filter  has 
also  been  examined.  With  all  three  filters,  however, 
measurements  of  transmission  before  and  after  use 
should  be  made.  L.  8.  Theobald. 

Metals  as  semi-transparent  layers  in  the  inter¬ 
ferometer.  P.  Zeeman  (Z.  physikal.  Cliem.,  1927, 
130,  237 — 240). — The  behaviour  of  transparent  layers 
of  silver,  treated  in  various  ways,  of  platinum,  copper, 
and  gold,  and  of  gold  alloys  is  described. 

L.  S.  Theobald. 

Absorption  experiments  on  excited  molecular 
hydrogen.  L.  A.  Sommer  (Mature,  1927,  120,  841). 
— Search  has  been  made  for  a  metastable  state  of  H2, 
corresponding  with  the  23$  state  in  the  helium 
spectrum,  by  absorption  experiments  in  excited  mole¬ 
cular  hydrogen.  A  number  of  intense  lines  located  in 
definitely  bounded  regions  show  self-reversal,  whilst 
other  intense  lines  scattered  over  the  whole  spectrum 
do  not  show  any  absorption.  A.  A.  Eldridge. 

Absorption  of  ultra-sonic  waves  by  hydrogen 
and  carbon  dioxide.  T.  P.  Abello  (Proc.  Mat. 
Acad.  Sci.,  1927,  13,  699 — 701). — An  ultra-sonic 
beam,  generated  by  a  piezo-electric  crystal,  was 
passed  through  a  mixture  of  air  and  carbon  dioxide  (or 
hydrogen).  The  energy  of  the  emergent  beam  was 
measured  by  the  pressure  it  exerted  on  a  torsion  vane. 

W.  E.  Downey. 

Absorption  spectra  of  chromic  acid,  potassium 
chromate  and  dichromate  in  aqueous  solution. 
E.  Viterbi  and  G.  Krause  (Gazzetta,  1927,  57,  690 — 
703). —The  extinction  coefficients  of  these  substances 
have  been  determined  for  0-001  J/-  and  0*0001 AT- 
solutions.  The  absorption  of  chromic  acid  is  similar 
to  that  of  potassium  di chromate,  and  solutions  of 
these  substances  obey  Beer’s  law  whilst  a  solution 
of  potassium  chromate  does  not.  It  is  thought, 
therefore,  that  in  potassium  dichromate  solution 
only  a  little  dichromate  ion  is  dissociated  into  chromate 
or  HCr04'  ions,  and  that  in  potassium  chromate 
solution  the  failure  of  Beer's  law  is  due  to  the  form¬ 
ation  of  dichromate  ions.  R.  W.  Lunt. 


Absorption  spectra  of  various  alkaloids  and 
their  salicylates  and  of  other  derivatives  of 
salicylic  acid.  J.  E.  Purvis  (J.C.8.,  1927,  2715 — 
2719;  cf.  A.,  1926,  108,  557;  19.27,  496).— The 

absorption  spectra  of  the  following  substances  hare 
been  examined  and  the  results  compared  with  previous 
data  relating  to  other  derivatives  of  salicylic  acid  : 
salicylamide,  salicylanilide,  b  e  nzene-5  -  azosalicylie  acid, 
o-salicyloyloxybenzoic  aekl,  the  alkaloids  atropine, 
pilocarpine,  colchicine,  and  eserino  and  their  sali¬ 
cylates.  The  specific  absorptive  capacity  of  com¬ 
pounds  containing  centres  of  different  chemical  type, 
e.g.y  acid  and  basic,  appears  to  depend  not  only  on 
their  chemical  nature,  but  also  on  the  more  or  less 
intimate  chemical  combination  of  the  various  centres. 
When  the  chemical  combination  is  not  so  close,  as  in 
the  salicylates  of  the  alkaloids,  both  the  acid  and 
basic  nuclei  retain  their  own  specific  absorption  to  a 
considerable  extent.  In  such  compounds  as  salicyl¬ 
anilide,  or  benzene-5 -azosalicylie  acid,  where,  on  the 
contrary,  there  is  closer  chemical  combination  of 
the  absorbing  centres,  each  centre  is  influenced  by 
the  other  to  a  much  greater  extent  and  the  specific 
absorption  of  each  is  not  so  sharply  defined. 

M.  S.  Bure. 

Absorption  spectra  of  some  an' tho cyan! dins. 
S.  A.  Schou  (Helv.  Chim.  Acta,  1927, 10,  907—915).— 
The  absorption  spectra  of  pelargonidin,  cyanidin, 
delphinidin,  pceonidin,  syringidin,  and  syringidin 
diglu coside  (malvin)  in  the  visible  and  ultra-violet 
regions  have  been  investigated  and  the  results 
correlated  with  the  structure  of  these  compounds. 
In  addition  to  the  absorption  maximum  in  the  visible 
region,  all  these  substances  exhibit  a  band  at  about 
2700  A.  Tho  absorption  spectra  of  alkaline  solutions 
of  syringidin  diglucoside  are  quite  different  from  those 
of  neutral  solutions,  and  it  is  suggested  that  in 
alkaline  media  the  substance  has  a  quinonoid  structure. 

J.  S.  Carter. 

Fluorescence  in  mixtures  of  ammonia  and 
mercury  vapour.  A.  C.  G.  Mitchell  (J,  Amer. 
Cliem.  Soc.,  1927,  49,  2690 — 2703) . — Mercury  atoms 
excited  by  the  absorption  of  the  resonance  line 
2537  A.  of  mercury  are  necessary  for  the  production 
of  the  above  fluorescence  band  having  a  maximum 
at  3370  A.  (ef.  A.,  1927,  217).  Ammonia  and  mercury 
atoms  in  the  23P1  or  23P0  states  are  necessary  for  the 
production  of  the  ultra-violet  portion  of  the  band. 
Tho  intensity  of  the  diffuse  band  varies  with  the 
ammonia  and  hydrogen  pressure  in  the  same  manner 
as  the  rate  of  sensitised  decomposition  of  ammonia, 
which  is  readily  explained  on  the  assumption  that  the 
emitter  is  an  ammonia  molecule  activated  by  a 
collision  of  the  second  kind  with  an  excited  mercury 
atom.  S.  K.  Tweedy. 

Ionisation  of  hydrogen  chloride  by  electron 
impacts.  H.  A.  Barton  (Physical  Rev, ,  1927,  [ii], 
30,  614 — 633). — By  a  mass-spectrographic  method, 
the  products  of  electron  impact  ionisation  in  hydrogen 
chloride  were  found  to  be  :  H+,  H2+,  (H20)+,  (HC1)+, 
and  OJLj’*’.  The  type  CL>+  is  considered  to  be  a  second¬ 
ary  product,  and  the  "hot  tungsten  filament  in  the 
hydrogen  chloride  produced  molecular  hydrogen  in 
quantities  sufficient  to  account  for  the  hydrogen 
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ions.  When  further  resolved,  the  peak  ascribed  to 
(HOI)4'  was  found  to  consist  of  peaks  corresponding 
with  the  ions  (CF)b  (HCF)N  {CF)+»  (HCF)N 
Hydrogen  ions  were  not  observed  when  time  was 
given  for  the  water  vapour  adsorbed  by  the  walls  of 
the  vessel  to  be  removed.  Negative  ions  can  be 
formed  in  hjalrogen  chloride  without  electron  impacts 
of  more  than  2 — 3  volts  energy.  The  results  indicate 
the  process  of  ionisation  of  hydrogen  chloride  by 

electron  impacts  to  be  W 4- HC1  — . •>  ( HOI ) + -f  - e,  and 

not  IF+IIOi— A,  A.  Eldjudge. 

Band  spectra  and  dissociation  of  iodine  mono¬ 
chloride.  G.  E.  Gibson  and  H.  C.  Ramsperger 
(Physical  Rev.,  1927,  [ii],  30,  598 — 607). — 1 The  wave¬ 
lengths  and  frequencies  of  83  band-heads  ol  iodine 
monochloride  arc  tabulated,  and  the  frequencies  arc 
arranged  in  two  series ;  two  faint  heads  of  a  third 
series  were  also  observed.  The  maximum  of  con¬ 
tinuous  absorption  is  about  4800  A.  The  variation 
of  intensity  with  wave-length  accords  with  Franck's 
theory ;  hence  iodine  monochloride  dissociates  in 
light  into  unexcited  atoms,  and  into  an  unexcited 
iodine  atom  and  a  chlorine  atom  in  the  23P1  state. 
The  results  require  an  evolution  of  3*8  kg.-eal.  for 
the  reaction  Id — 0  *5I2 + 0  •  5C12 .  Thermodynamic 
calculations  support  the  former  process,  so  it  is  con¬ 
cluded  that  dissociation  by  the  former  process  takes 
place  with  greater  intensity  than  by  the  latter. 

A.  A.  Eldridge. 

Excitation  of  the  spectra  of  carbon  monoxide 
by  electronic  impacts.  0.  S,  Duffendack  and 
G.  W.  Fox  (Astrophys.  J.,  1927,  65,  214—237),— 
The  ionisation  potential  of  carbon  monoxide,  as 
determined  by  the  low- voltage  arc,  is  14*3  volts. 
For  the  neutral  molecule,  two  sets  of  levels  were 
determined  as  8*0,  10*34,  11*35  and  8*0.  10*73  volts, 
and  the  band  systems  arc  correlated  to  transitions 
between  these  levels.  Deslandres'  third  positive 
carbon  bands  are  due  to  carbon  monoxide.  The 
ionised  carbon  monoxide  molecule  has  three  levels 
at  16*9,  20*0,  22*9  volts,  and  the  negative  band 
systems  have  been  correlated  to  transitions  between 
these  levels.  A.  A.  Eldridue. 

Absolute  measurement  at  high  frequency  of 
the  dielectric  constants  of  liquids.  R,  Darbord 
(Compfc.  rend.,  1927,  IBS,  1193 — 1195). — The  new 
type  of  condenser  described  for  the  measurement  of 
s  by  the  Wheatstone  bridge  method  consists  of  a 
cylindrical  vessel  divided  into  an  upper  and  a  lower 
portion,  the  latter  containing  two  shaped,  horizontal 
armatures,  one  of  which  is  fixed,  whilst  the  other 
rotates  inside  it.  If  ct  and  are  the  capacities  of 
the  empty  lower  portion  for  the  two  extreme  positions 
of  the  armatures,  and  zcl  and  ec2  are  the  correspond¬ 
ing  capacities  after  the  addition  of  the  liquid,  then 
e — (sc2 — tct)[(c2 — Cj).  If  the  armatures  are  fixed, 
the  instrument  must  be  standardised  against  a  liquid 
of  known  e.  The  apparatus  avoids  the  influence  of 
dispersion  of  the  lines  of  force,  and  may  be  used  with 
liquids  for  the  vapours  of  which  z  is  nearly  unity. 

J.  Grant, 

Variation  of  the  specific  inductive  capacity  of 
fluids  in  intense  electric  fields.  L.  Cagniard 
(Compt.  rend,,  1927,  185,  1190— 1197).— Hcrweg’s 


calculations  of  electrical  induction  (Z.  Pliysik,  1920, 
3,  36)  are  extended  to  include  the  effect  of  electro- 
strict  ion,  and  it  is  shown  that  for  an  isothermal 
transformation  there  is  an  increase  in  the  dielectric 
constant.  The  calculations  do  not  apply  to  liquid 
dielectrics  and  do  not  afford  evidence  for  or  against 
the  existence  of  dipoles.  J.  Grant. 

Contraction  in  the  formation  of  volatile 
hydrides.  O.  del  Fresno  (Anal.  Fis.  Quinn,  1927, 
25,  363 — 368). — The  contraction  in  the  formation 
of  the  volatile  hydrides  increases  with  diminution  in 
the  atomic  number  of  the  negative  element  present. 
Within  each  period,  the  contraction  varies  approxim¬ 
ately  inversely  with  the  atomic  number  of  the  negative 
element  and  directly  with  the  number  of  hydrogen 
atoms  in  the  hydride.  G,  W,  Robinson. 

Refractive  index  of  sulphur  trioxide.  R* 
Nasini  (Gazzetta,  1927,  57,  667 — 669) . — Attention 
is  directed  to  certain  errors  in  the  data  in  Abegg's 
"  Handbuch  ”  relating  to  the  refractive  index  of 
this  substance  and  notice  is  given  of  a  forthcoming 
paper  on  this  subject.  R.  W.  Lent. 

Magnetic  rotation  in  optically  active  sub¬ 
stances.  G.  Calc ag nx  (Gazzetta,  1927,  57,  713 — 
710). — The  change  in  rotation  of  a  number  of 
optically  active  sub  stances  produced  by  an  external 
magnetic  field  depends  on  the  direction  of  the  field 
and  is  independent  of  the  concentration  of  the 
solution  in  the  cases  examined.  R.  W.  Lent. 

Dispersion  of  methane.  T.  H.  Havelock:  (Phil. 
Mag.,  1927,  [vii],  4,  721— 725).— A  comparison  m 
made  of  the  approximate  dispersion  formulas  for 
neon,  hydrogen  fluoride,  water,  ammonia,  and 
methane.  It  is  shown  that  methane  does  not  belong 
to  this  sequence  and  that  its  molecule  is  not  equivalent 
to  a  0 — —  ion  with  four  hydrogen  nuclei.  This 
argument  is  substantiated  by  an  examination  of  the 
ionisation  potentials.  It  is  shown  that  the  dispersion 
formula  is  in  support  of  a  molecular  structure  with  a 
C++  +  +  ion  and  four  H-  ions.  A.  E.  Mitchell. 

Thermal  degeneration  of  the  -Y-ray  haloes  in 
liquids.  C.  V.  Raman  (Nature,  1927,  120,  770).— 
The  predicted  degeneration  of  the  diffraction  halo 
with  rise  of  temperature  lias  been  demonstrated 
experimentally.  A.  A.  Eld  ridge. 

Crystal  structure  of  Cu3Sn  and  Cu3Sb.  W.  M. 
Jones  and  E.  J.  Evans  (Phil  Mag.,  1927,  [vii],  4, 
1 302—13 1 1 ) . — When  the  crystal  structure  of  alloys 
corresponding  in  composition  with  the  above  formula* 
is  examined  by  X-ray  methods,  the  results  are  the 
same  as  would  be  obtained  with  a  pure  metal  pos¬ 
sessing  a  close-packed  hexagonal  structure,  so  that 
it  is  not  possible  from  these  experiments  to  decide 
whether  the  alloys  are  true  compounds  or  merely 
solid  solutions.  In  each  instance,  the  shortest  inter¬ 
atomic  distance  is  equal  to  the  sum  of  the  atomic 
radii  of  the  component  elements.  R.  Cxjtkill. 

Crystal  structure  of  some  of  the  alums.  J.  M. 
Cork  (Phil.  Mag.,  1927,  [vii],  4,  688— 698).— X-Ray 
measurements  of  a  number  of  alums  have  yielded 
the  following  values  (in  A.)  for  the  dimensions  of 
the  unit  cubic  cell :  12*18  for  NH1Al{S04)^,12H20,. 
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12*14  for  KA1(S04)2,12H„0  and  for  KCt(S04)2j12Ho0, 
12*20  for  RbAI(S04)2,12H,0,  12*31  for 
CsAl(S04)2,12H20,  and  12*21  for  ThAl(S04)a,12H20. 
Four  molecules  are  ascribed  to  the  unit  cell.  The 
eight  metal  atoms  take  positions  at  the  corners, 
centre,  centre  of  faces,  and  mid-points  of  edges  of 
the  cell,  making  a  rock-salt  arrangement  of  univalent 
and  ter  valent  metals.  The  space-group  is 
From  a  Fourier  analysis  of  the  electron  distribution 
and  a  critical  survey  of  the  atomic  absorption 
coefficients,  alternative  arrangements  of  the  atoms 
along  the  trigonal  axis  have  been  deduced. 

A.  E.  Mitchell. 

Structure  of  the  isomorphic  substances 
tetramethylammomum  iodide,  bromide,  and 
chloride.  L.  Vegard  and  K.  Sollesnes  (Phil. 
Mag.,  1927,  [vii],  4,  985— 1001).— The  dimensions  of 
the  unit  cell  and  the  space -group  D\b  previously 
found  for  tetramethylammomum  iodide  by  Bragg’s 
method  (ibid.,  1917,  [vi],  33,  395)  have  been  con¬ 
firmed  by  the  powder  method.  The  investigation 
of  the  chloride  and  bromide  compounds  has  made 
it  possible  to  fix  the  position  of  the  nitrogen  and 
carbon  atoms  more  accurately.  They  form  groups 
NGj,  where  nitrogen  is  at  the  centre  of  a  tetrahedron 
of  carbon  atoms.  The  centre  distance  of  these  groups 
is  1-50  A.  Regarding  the  crystal  as  a  packing  of 
spheres,  it  is  assumed  that  there  is  one  group  of  8 
and  one  group  of  16  hydrogen  atoms  in  a  unit  cell. 
The  diameter  of  the  hydrogen  atom  is  1*70  A.  The 
arrangement  of  the  atoms  suggests  that  the  crystal 
has  an  ionic  constitution  NMc4+Cl_  (or  Hr~  or  I"). 

C.  J.  Smith  ells. 

New  kinds  of  mixed  crystals.  V.  I).  Balarev 
[with  R.  Kaischey]  (Z,  anorg.  Chem.,  1927,  167, 
237 — 240). — It  is  suggested  that  in  the  mixed  crystals 
of  barium  sulphate  and  potassium  permanganate  pre¬ 
pared  by  Geihnann  and  Wuimenberg  (A.,  1927,  120) 
the  permanganate  was  merely  held  in  capillaries  in 
the  sulphate.  The  possibility  of  the  formation  of 
such  crystals  and  of  the  removal  of  the  permanganate 
from  them  with  oxalic  and  sulphuric  acids  will  depend 
on  the  experimental  conditions.  In  the  co-precipit¬ 
ation  of  zinc  and  copper  sulphides,  where  a  similar 
explanation  has  been  advanced  (A.,  1927,  925),  the 
amount  of  the  former  sulphide  present  in  the  pre¬ 
cipitate  has  been  found  to  depend  on  the  temperature 
and  acidity  of  the  solution.  R.  Cuthill. 

Change  of  ionic  refraction  in  crystal  lattices. 
K.  Fa jans  (Z.  physikah  Chem.,  1027,  130,  724— 
731). — An  attempt  has  been  made  to  obtain  a  quantit¬ 
ative  expression  for  the  change  of  the  refraction  of 
ions  when  composing  a  crystal  lattice.  For  the 
change  A Ru  of  the  refraction  Iia  of  the  anion  of  the 
alkali  halides  the  equation  Ai?,, = CMa- /r4  (r  the  distance 
between  the  positive  and  negative  ions  and  G  a 
constant)  should  be  valid.  For  the  lithium  halides, 
a  fairly  satisfactory  constant  is  obtained.  Calcul¬ 
ations  for  the  other  alkali  halides  indicate  qualitatively 
that  Alt.  the  change  of  refraction  of  the  cation, 
increases  for  a  given  cation  as  the  distance  between 
the  ions  decreases,  and  for  different  cations  in¬ 
creases  with  their  ease  of  deformation. 

H.  F.  Gillbe. 


Temperature  variation  of  the  elasticity  of 
Rochelle  salt.  E.  P.  Harrison  (Nature,  1927,  120, 
770). — Attention  is  directed  to  the  analogy  between 
piezo-electric  phenomena  and  the  reciprocal  relations 
between  strain  and  magnetic  properties  shown  by 
ferromagnetic  metals.  A.  A.  Eldridge. 

Temperature-electrical  resistivity  relationship 
in  certain  copper  a-solid  solution  alloys.  A.  L. 
Norbury  and  K.  Kuwada  (Phil.  Mag.,  1927,  [vii], 
4,  1338- — 1341).- — The  electrical  resistivity,  R ,  of 
alloys  of  copper  with  aluminium,  tin,  and  silicon  has 
been  determined  between  -—191°  and  438°,  the  results 
showing  that  R  is  related  to  the  resistivity  at  0°, 
I?0,  and  the  temperature,  t,  by  the  equation  72  = 
I20+o7,  where  a  is  a  linear  function  of  I20,  and  increases 
with  it.  Alloys  of  copper  with  nickel  or  manganese 
deviate  somewhat  from  this  relationship. 

R.  Cuthill. 

Iron  carbide  (Fe3C).  G.  Tammann  and  K.  Ewit; 
(Z.  anorg.  Chem.,  1927,  167,  385 — 400).- — The  tem¬ 
perature-magnetisation  curves  of  steels  containing 
0*15—3*9%  of  carbon  show  that  the  magnetisation 
decreases  sharply  between  200°  and  220°  by  an 
amount  which  is  proportional  to  the  carbon  content, 
and  increases  with  it.  Since  the  steels  which  arc 
richer  in  carbon  contain  carbide  formed  from  the 
molten  metal  as  well  as  from  the  y-mixed  crystals, 
the  two  forms  must  be  identical.  A  sample  of 
cementite  lost  its  magnetisation  completely  at  210°, 
but  after  having  been  heated  at  500°  for  5  hrs.,  there 
was  no  change  in  the  magnetisation  at  200 — 215°, 
and  the  magnetisation-temperature  curve  corre¬ 
sponded  with  that  of  pure  iron.  This  relatively  low 
decomposition  temperature,  however,  appeared  to  be 
due  to  the  presence  of  occluded  gases.  A  cooling 
curve  showed  no  irregularity  at  the  transition  point 
at  210°,  but  a  volume  change  could  be  detected 
dilatometrieally.  Aluminium  and  titanium  do  not 
affect  the  transition  temperature,  but  silicon,  man¬ 
ganese,  and  boron  depress  it  considerably,  the  effects 
increasing  in  this  order.  R.  Cuthill. 

Theory  of  the  magnetic  properties  of  iron  and 
other  metals.  R.  H.  de  Waard  (Phil.  Mag.,  1927, 
[vii],  4,  641— 667).— A  mathematical  theory  of 

magnetism  based  on  the  result  obtained  by  Bark- 
hausen  (Physikah  Z,,  1919,  20,  401)  that  during  the 
magnetisation  of  a  body  the  magnetic  moment 
changes  partly  di scout inuou sly,  and  the  extension 
of  Barkliau sen’s  work  by  van  dcr  Pol  to  show 
that  hysteresis  curves  in  iron  wires  show  dis¬ 
continuities.  A.  E.  Mitchell, 

Magnetic  properties  of  thin  films  of  electro¬ 
lytic  iron.  E.  P.  T.  Tyndall  (Physical  Rev.,  1927, 
[ii],  30,  681-691).- — Magnetisation  curves  and  hys¬ 
teresis  cycles  were  obtained  for  films  of  iron  electro- 
lytieally  deposited  on  brass  tubes. 

A.  A.  Eldridge. 

Production  of  metallic  single  crystals.  J.  A.  M. 
van  Liempt  (Amer,  Inst.  Min.  Met.,  Tech.  Pub., 
1927,  No.  15,  8  pp.). — Four  methods  are  reviewed, 
viz.,  from  the  liquid  state,  from  the  gaseous  state, 
electrolytic  ally,  and  by  recrystallisation  in  the  solid 
state.  ~  Chemical  Abstracts. 
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Photo-electric  threshold  of  single  bismuth 
crystals,  T,  J.  Parmley  (Physical  Rev.,  1927,  [ii], 
30,  656 — 663). — The  photo-electric  threshold  of 

single-crystal  bismuth  after  a  new  surface  had  aged 
for  1  hr.  at  10~G  mm.  was  2567  A.,  and  immediately 
after  a  new  surface  had  been  cub  in  a  vacuum  of  the 
order  of  ID™7  nun.  was  2835  A.  Values  for  the 
poly  crystalline  form  were  2560  and  2830  A. 

A.  A.  Eldridge. 

Photo-electric  effect  and  surface  structure  in 
zinc  single  crystals.  E.  G.  Linder  (Physical  Rev., 
1927,  [ii],  30,  649— 655). “The  photo-electric  cur¬ 
rent  obtained  varies  when  the  surface  of  a  single 
crystal  of  zinc,  illuminated  with  ultra-violet  light,  is 
rotated ;  it  is  maximal  when  the  hexagonal  axis  is 
normal  to  the  illuminated  surface  and  minimal  when 
parallel,  A.  A,  Eldridoe. 

Photo-electric  conduction  in  selenium,  R.  J, 
Pier  sol  (Physical  Rev,,  1927,  [ii],  30,  664 — 672). — 
With  the  aid  of  a  specially  constructed  cell,  a  linear 
relation  between  the  square  of  the  photo-current  and 
the  light  intensity  is  established ;  hence  photo-con¬ 
duction  in  selenium  is  due  to  a  photo-electric  liber¬ 
ation  of  electrons  rather  than  to  an  allotropic  change. 
Experiments  on  the  effect  of  immersing  a  cell  in 
liquid  air  indicate  that  the  mechanism  of  the  current 
conduction  under  dark  conditions  is  entirely  different 
from  that  of  the  photo-conduction. 

A.  A.  Eldridoe. 

Cohesion  at  a  crystal  surface.  J.  E.  Lennard- 
Jones  and  (Miss)  R.  M.  Bent  (Trans.  Faraday  Soc., 
Nov.  1927,  advance  proof) . — Theoretical .  A  mathe¬ 
matical  investigation  of  the  cohesive  forces  outside 
a  (100)  surface  plane  of  a  crystal  of  the  rock-salt 
type,  the  problem  being  idealised  in  the  sense  that 
the  boundary  is  assumed  to  tie  perfectly  plane  and 
unlimited  in  extent.  The  cohesive  forces  between 
an  outside  particle  and  the  (100)  surface  plane  are 
dealt  with  under  four  headings.  (1)  If  the  outside 
particle  is  charged  there  is  an  electrostatic  force 
between  the  particle  and  the  valency  charges  of  the 
ions  in  the  crystal.  At  a  given  distance  from  the 
plane  surface  this  force  is  a  maximum  above  the 
lattice  points  of  the  crystal,  and  is  zero  at  all  points 
of  those  planes  normal  to  the  surface  which  bisect 
the  lines  joining  adjacent  ions.  An  expression  is 
deduced  for  this  force  which  diminishes  rapidly  with 
the  distance  from  the  surface ;  thus  with  sodium 
chloride  the  maximum  forces  on  a  charge  e  at  distances 
2-815  and  5-63  A.  are  8-46  Xl0“5  and  9-87x10“' 
dynes,  respectively.  (2)  If  a  neutral  atom  approaches 
the  crystal  surface,  there  is  no  direct  electrostatic 
attraction,  but  an  induced  attraction  is  set  up  owing 
to  the  polarisation  of  the  atom  by  the  charged  ions 
in  the  crystal.  An  expression  is  deduced  for  this 
effect,  which  is  much  less  than  the  electrostatic  force 
in  (1),  and  falls  off  much  more  rapidly  with  increasing 
distance.  Thus  in  the  case  of  a  neutral  atom  of 
argon  approaching  the  (100)  surface  of  sodium  chlor¬ 
ide,  the  forces  at  distances  2*815  and  5*63  A.  arc 
8*19  X  10“6  and  1*1x10”'°  dynes,  respectively.  (3) 
Attractions  similar  to  those  of  van  der  Waals  exist 
between  neutral  atoms  and  similar  forces  are  sup¬ 
posed  to  exist  in  the  case  of  charged  particles  in 


addition  to  the  forces  in  (1)  and  (2).  An  expression 
is  deduced  for  this  attraction,  which,  in  the  case  of 
an  argon  atom,  at  distances  2*815  and  5*63  A., 
amounts  to  l*92x  10“ 5  and  3*04  X  10~7  dynes,  respect¬ 
ively.  This  attraction  thus  falls  off  much  less  rapidly 
with  distance,  and  the  van  der  Waals’  forces  may 
thus  act  as  the  first  agents  in  the  process  of  adsorption. 
(4)  The  fourth  problem  is  the  polarisation  of  a  crystal 
by  a  charge  outside  it,  and  the  difficulties  in  the 
solution  arc  indicated.  W,  Hume-Rothery. 

Cohesion  in  the  crystalline  state.  F,  I.  G. 
Rawlins  (Trans.  Faraday  Soc.,  Nov.  1927,  advance 
proof). — The  applications  of  the  new  wave  mechanics 
to  ionic  or  heteropolar  crystals  (cf.  Pauling,  A.,  1927, 
399),  and  the  work  of  Hund  (Z.  Pliysik,  1925,  34, 
833)  on  “  stratified  ,J  lattices  are  briefly  reviewed. 
An  explanation  of  the  cohesion  in  other  special  crystal 
lattices  may  be  sought  in  a  combination  of  the  theories 
valid  for  truly  heteropolar  and  truly  homopolar 
lattices.  W.  Hume-Rotitery. 

Effect  of  rolling  on  single  crystals  of 
aluminium.  S.  Tanaka  (Mem.  Coll.  Sci.  Kyoto, 
1927,  10,  303 — 309). — Single  crystals  of  aluminium, 
in  the  form  of  plates  1  mm.  thick,  were  rolled  to 
varying  degrees,  -  and  the  orientations  of  the  small 
crystals  produced  by  the  destruction  were  investigated 
by  X-ray  methods.  Three  types  of  fibrous  structures 
were  observed.  In  the  first  typo  the  fibre  axes 
correspond  with  the  [110]  direction,  and  most  of 
the  (001)  planes  are  nearly  parallel  to  the  rolled 
surface.  The  maximum  deviation  from  this  orient¬ 
ation,  which  is  produced  by  rotation  of  the  crystals 
about  the  fibre  axis,  is  about  26°.  The  second  type 
has  an  orientation  of  the  micro -crystals  such  that 
the  fibre  axis  corresponds  with  the  [112]  direction, 
and  the  (110)  planes  coincide  with  the  rolled  surface ; 
the  maximum  deviation  from  this  orientation  is 
about  2S°.  In  the  third  type,  the  [111]  direction 
and  the  (110)  planes  are  nearly  parallel  to  the  fibre 
axes  and  the  rolled  surface,  respectively ;  the  deviation 
is  here  about  10°.  Another  arrangement  similar  to 
the  third  type  but  with  the  (112)  plane  parallel  to 
the  surface  may  exist,  but  the  proof  is  incomplete. 
No  simple  relation  could  be  traced  between  the 
initial  orientation  of  the  single  crystal,  the  direction 
of  rolling,  and  the  final  state  of  the  fibrous  structure. 

W.  Hume-Rothery. 

Effect  of  grain  boundary  on  the  hardness  of 
aluminium.  K.  Yamaquchi  (Sci.  Papers  Inst. 
Phys.  Chem.  Res.  Tokyo,  1927,  6,  271 — 300). — 
Aluminium  test  pieces  cut  from  sheet  1  mm.  thick 
were  strained  by  a  tensile  load  of  5  kg. /mm.2  and 
annealed  at  600°  to  form  large  crystals  occupying 
the  full  cross-section  of  the  material.  Reference 
lines  were  drawn  at  intervals  of  1  mm.  at  right  angles 
to  the  major  axis,  from  which  the  extension  in 
different  parts  of  the  test  piece,  when  loaded  in 
tension,  could  be  determined.  The  elongation  took 
place  almost  entirely  in  the  crystals  and  diminished 
rapidly  in  the  neighbourhood  of  a  grain  boundary. 
The  percentage  elongation  varied  widely  in  crystals 
of  different  orientation.  The  results  are  in  agree¬ 
ment  with  the  slip -interference  theory  of  hardening. 

C.  J.  Smithells. 
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Deformation,  rupture,  and  hardening*  of 
crystals.  M.  Polanyi  (Trans.  Faraday  Soc.,  Nor. 
1927,  advance  proof). — The  deformation  and  rupture  of 
crystals  of  zinc,  cadmium,  tin,  and  other  metals  with 
special  reference  to  the  work  of  the  author  and  his 
collaborators  (cf.  A.,  1923,  ii,  768 ;  1924,  ii,.  298; 
1925,  ii,  252,  370,  371 ;  1926,  666)  is  described.  The 
mechanism  of  the  strengthening  and  weakening  of 
crystals  by  deformation  is  described,  and  the  theory 
of  the  “  bent  crystal  ”  is  discussed. 

W.  Htjme-Rothery. 

Effect  of  iron  and  oxygen  on  the  electrical 
conductivity  of  copper.  R.  P.  Hkuer  (J.  Amer. 
Che m.  Soc.,  1927,  49,  27 11 — 2720) . — Thermodynamic 
calculations  indicate  that  the  effebt  of  the  presence 
of  oxides  on  the  conductivity  of  copper  cannot  bo 
neglected  (cf.  Hanson  and  Ford,  R.,  1924,  833,  whose 
copper  is  shown  to  have  contained  ferrous  oxide). 
The  conductivity  of  copper  is  reduced  at  the  rate  of 
030%  of  the  standard  value  for  1%  of  iron.  Iron, 
also,  may  be  completely  oxidised  in  alloys  containing 
cuprous  oxide  eutectic.  S.  K.  Tweedy. 

Hall  effect  and  resistance  in  sputtered 
tellurium  films.  F.  W.  Warbtjrton  (Physical 
Rev.,  1927,'  [ii],  30,  673— 680).— Except  when  the 
film  is  heated  in  a  gas,  and  apart  from  an  ageing 
process,  the  Hall  E.M.F .  is  proportional  to  the 
resistance  of  the  film.  A.  A.  Eldridge. 

Hall  effect  in  aluminium  crystals  in  relation  to 
crystal  size  and  orientation.  (Miss)  P.  Jones 
(Phil  Mag.,  1927,  [vii],  4,  1312—1322) Determin¬ 
ations  of.  the  Hall  coefficient  with  aluminium  crystals 
have  given  the  absolute  value  3*44  X  10%  this  being 
independent  of  the  crystal  size  and  of  the  direction 
of  the  primary  current  *  in  relation  to  the  lattice 
planes.  R.  Cutuxll. 

Magnetic  differentiation  of  hydrated  ferric 
oxides,  II.  E.  Wedekind  and  W.  Albrecht 
(Per.,  1927,  60,  [B ],  2239—2243;  cf.  A,,  1926, 
1196). — Examination  of  the  susceptibility  of  hydrated 
ferric  oxides  indicates  a  probable  maximum  in  speci¬ 
mens  containing  less  than  22%  of  water.  Such 
specimens  cannot  be  prepared  below  45°  or  by  means 
of  acetone.  Dehydration  under  water  at  100°  in 
sealed  tubes  or  open  vessels  yields  products  which 
have  maximum  susceptibility  when  containing  14— 
15%  and  10 — 11%  of  water,  respectively,  but  the 
experiments  are  not  strictly  reproducible  and  the 
process  is  complicated  by  ageing  phenomena  which 
occur  slowly  even  at  the  atmospheric  temperature. 
It  appears  valid  to  conclude  that  at  least  one  definite 
hydrate  is  responsible  for  the  high  magnetic  suscepti¬ 
bility  of  the  products.  Ageing  of  the  specimens  is 
accompanied  by  the  appearance  of  interference  lines 
in  their  X-ray  spectra.  A  hydrate,  obtained  by 
ultrahltration  of  a  solution  of  ferric  chloride  which 
had  been  dialysed  as  far  as  possible  and  subsequently 
dried  by  acetone  and  ether,  was  not  remarkably 
magnetic.  Further  specimens  were  obtained  by  the 
interaction  of  iron  pentacarbonyl  with  hydrogen  per¬ 
oxide  in  alcoholic  solution  and  by  the  addition  of 
anhydrous  ferric  sulphate  or  ferric  ammonium  sulph¬ 
ate  to  35%  ammonia  solution.  Although  having 


almost  identical  water  content,  the  hydrates  differ 
greatly  in  their  magnetic  properties.  H.  Wren. 

Magnetic  susceptibilities  of  positive  vanadium 
ions.  S.  Freed  (J.  Amer.  Chem.  Soc.,  1927,  29, 
2456 — 2468). — The  magnetic  susceptibilities  of  quadri¬ 
valent,  tervalent,  and  bivalent  positive  vanadium 
ions,  measured  by  a  null  method,  indicate  that  these 
ions  contain  1,  2,  and  3  Rohr  magnetons,  respectively. 
This  is  not  in  agreement  with  published  theories 
based  on  the  quantum  theory  and  the  anomalous 
Zeeman  effect  on  atomic  ions,  possibly  because  the 
latter  should  be  replaced  by  magnetic  influences  on 
band  spectra  (molecular  ions).  Measurements  on 
sodium  perchlorate,  sodium  chloride,  perchloric  acid , 
and  sulphuric  acid  solutions  are  recorded. 

S,  34.  Tweedy. 

Liquid  wires  and  their  surface  films.  W.  R. 
Pietenrol  and  H.  A.  Miley  (Physical  Rev.,  1927, 
[ii],  30,  697 — -704). — -When  a  wire  of  a  metal  of  low 
in.  p.  is  heated  in  air  or  oxygen,  it  may  glow  without 
breaking,  owing  to  the  support  afforded  by  a  thin 
oxide  film  of  considerable  strength.  Wires  with 
clean  surfaces  when  heated  in  nitrogen  break  at  the 
in.  p.  of  the  metal.  Experiments  with  sulphide, 
bromide,  and  chloride  films  indicate  that  (a)  if  there 
is  not  a  firm  coat  at  the  m.  p.  of  the  metal  the  wire 
breaks  at  that  temperature.  (5)  if  the  m.  p.  of  the 
coat  is  between  the  m.  p.  of  the  metal  and  the  glowing 
temperature  the  wire  breaks  at  the  m.  p.  of  the  coat, 
(c)  if  the  ni.  p.  of  the  film  is  above  the  glowing 
point,  the  wire  can  be  made  to  glow  when  freely 
suspended.  A.  A.  Eldridge* 

Thermal  expansion  of  cobalt-nickel,  cobalt- 
iron,  and  iron-nickel  alloys.  A.  Schulze 
(Physikal.  Z.,  1927,  28,  669 — 673).— The  measure¬ 
ments  have  been  carried  out  for  the  complete  series 
of  these  alloys,  using  the  glass-tube  method  of 
Henning,  and  operating  within  the  range  from  the 
ordinary  temperature  to  100°.  In  each  case,  the 
expansion-composition  curves  for  these  metal  pairs 
show  remarkable  peaks  corresponding  with  the  com¬ 
positions  of  intermetallic  compounds  which  were 
detected  previously  from  measurements  of  electrical 
conductivities  (A.,  1927,  196),  or  otherwise.  The 
results  are  of  special  interest,  since  non-ferromagnetic 
alloys  do  not  give  expansion  curves  of  this  type. 

G.  A.  Elliott. 

Thermal  expansion  at  low  temperatures  of 
metals  crystallising  in  regular  systems.  W.  H. 
ICeesom  (Z.  physikal.  Chem.,  1927,  130,  658 — 661). 
— The  cubical  expansion  coefficients  of  silver  and 
copper  have  been  calculated  according  to  Grimciscn’s 
formula,  and  although  the  results  in  general  show 
fair  agreement  with  observed  values,  at  the  lowest 
temperature-intervals  considerable  discrepancies 
occur.  H<  F.  Gillee. 

Theory  of  specific  beat,  with  consideration  of 
the  latent  beat  of  fusion  and  vaporisation.  V. 
Dor  (Sei.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1927,  6,  129 — 147). — The  latent  heat  accompanying 
the  change  of  state  of  a  substance  is  treated  from 
the  point  of  view  of  the  quantum  theory.  By 
regarding  the  thermal  agitation  of  an  atom  of  a 
non-gaseous  substance  as  being  composed  of  simple 
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harmonic  motions,  and  giving  it  an  expression 
analogous  to  that  of  the  energy  of  the  Bohr  atom, 
the  following  approximate  expression  is  deduced 
for  the  latent  heat  of  vaporisation  :  L—3Nphvj2Jt 
where  N  is  Losehmidt's  number,  J  the  mechanical 
equivalent  of  heat,  h  is  Planck’s  constant,  and  v  the 
frequency  of  atomic  oscillation  in  the  state  corre¬ 
sponding  with  the  quantum  number  v  is  given 
by  2W0lF/2-,  V  being  the  velocity  of  propagation 
of  longitudinal  waves  along  a  thin  rod  of  the  substance 
under  consideration  and  NQ  the  number  of  atoms 
contained  in  a  unit  cube  of  the  substance.  It  is  further 
shown  that  the  product  of  the  latent  heat  of  vapor¬ 
isation  L,  and  the  temperature  coefficient  of  linear 
expansion  a,  equals  a  constant,  and  by  calculation 
for  a  number  of  metals,  using  data  for  L  and  a  taken 
from  the  tables,  it  is  found  that  aL=l  approx.  By 
means  of  this  relation,  the  following  expressions  are 

obtained:  x—  V  SNmnaA  V2/l-00SJ,  where  x  is  the 
ratio  of  the  mean  distance  between  two  neighbouring 
atoms  to  the  mean  amplitude  of  the  supposed  simple 
harmonic  motions  executed  by  the  atoms,  A  is  the 
at.  wt>,  and  mH  the  mass  of  the  hydrogen  atom; 
and  p~^.2\/2.  rzmV jx-N^h,  m  being  the  mass  of  the 
atom  under  consideration,  x  and  p  arc  calculated 
for  fourteen  metals.  In  every  case,  x  is  greater 
than  2,  or  the  mean  value  of  the  amplitude  of  the 
thermal  oscillations  of  an  atom  in  a  non-gaseous 
substance  is  less  than  half  the  mean  distance  between 
two  neighbouring  atoms.  L.  L.  Bircumshaw. 

Electrical  conductivity  and  specific  heat  of  solid 
metals,  and  the  occurrence  of  transition  points. 
C.  Drucker  (Z.  physikal.  Chem.,  1927,  130,  673 — 
090). — The  method  described  previously  (A.,  1925, 
ii.  24)  for  the  determination  of  the  ratio  between  the 
temperature  coefficient  a  of  the  electrical  resistance 
and  the  specific  heat  c  has  been  applied  to  bismuth 
and  nickel.  The  method  forms  a  very  sensitive  test 
for  the  occurrence  of  transition  points.  Direct  deter¬ 
mination  of  a  not  only  demonstrates  the  influence  of 
impurities  and  of  the  previous  treatment  of  the  metal, 
but  also  exhibits  anomalous  variations  In  the  neigh¬ 
bourhood  of  the  transition  point.  H»  F.  Gillre. 

Heat  capacities  of  acetaldehyde  and  paralde¬ 
hyde  and  the  heat  of  transformation  of  acetalde¬ 
hyde  into  paraldehyde.  D.  LkB,  Cooper  (Froo. 
Nova  Scotia  Inst.  Sen,  1927,  17,  82— 90),— The 
mean  specific  heats  of  acetaldehyde  and  paraldehyde, 
between  17°  and  temperatures  ranging  from  —182*5° 
to  —47*0°  in  the  first  case,  and  from"— 78*5°  to  100° 
in  the  second,  have  been  determined.  From  the 
curves  obtained  by  plotting  heat  capacity  against 
temperature,  the  latent  heat  o!  fusion  of  paraldehyde 
is  found  to  be  25*2  g.-cal  per  g.  and  of  acetaldehyde 
17-6  g,-eal.  per  g,  The  heat  of  polymerisation  of 
acetaldehyde  into  paraldehyde,  catalysed  by  sulph¬ 
uric  acid,  is  given  as  20,495  g.-caL,  which  is  4850 
g.-eaL  less  than  that  calculated  from  the  heats 
of  combust  ion.  The  density-composition  curve  of 
mixtures  of  acetaldehyde  and  paraldehyde  is  plotted, 
and  also  the  heat  capacity  curve  between.  —  182m0 
and  100°  for  the  pyrex  glass  used  in  the  experi¬ 
ments,  A  curve  of  the  existing  data  for  the  variation 
of  the  equilibrium  composition  of  mixtures  of 


acetaldehyde  and  paraldehyde  with  temperature  is 
given.  M.  3.  Burr. 

Change  of  properties  of  substances  on  drying. 

H.  B.  Baker  (J.O.S.,  1927,  2902- — 2903). — The  view 
of  Balarcv  (cf.  A.,  1927,  613)  that  the  rise  in  b.  p. 
of  substances  dried  over  phosphorus  pentoxkle  may 
be  due  to  the  presence  of  phosphoric  acid  or  of  its 
esters  is  shown  to  be  untenable.  O.  J,  Walker. 

Transition  point  of  zinc  at  175°,  G.  I, 
Petrenko  (Z.  anorg.  Chem.,  1927,  167,  411—412; 
cf.  A.,  1927,  615). — The  existence  of  a  transition 
point  of  zinc  at  175°  has  now  been  confirmed  by 
microscopical  examination.  B.  Cuthill, 

Vapour  pressures  of  methylene  chloride. 
J.  H.  Perry  (J.  Physical  Chem.,  1927,  31,  1737— 
1741;  cf.  Bex,  A.,  1906,  ii,  342).— The  vapour 
pressures  of  purified  methylene  chloride  have  been 
measured  over  the  temperature  range  I86T — 311-5° 
Abs.,  giving  a  pressure  range  from  less  than  1  to 
715-8  mm.  The  extrapolated  value  of  the  normal 
b,  p.  is  404)7°  and  the  latent  Iicat  of  vaporisation, 
calculated  from  the  modified  Clapeyron  equation,  is 
7020  g.-cah/g.-mol.  at  this  temperature.  Trou ton’s 
constant  is  22-4  and  the  ratio  of  the  temperatures 
Abs.  corresponding  with  vapour  pressures  of  780  mm. 
and  200  mra.  is  1*114.  The  value  of  Tc  calculated 
from  the  relation  given  by  PrutFhomme  (A.,  1921, 
ii,  378)  is  215-7°,  which  may  be  compared  with  Nadcj- 
dine's  (J.  Buss.  Phys.  Chem.  Soo.,  1882,  14,  157) 
experimental  value  of  245*1°.  L,  3.  Theobald. 

Physical  properties  of  vinyl  chloride.  L.  I, 
Dana,  J.  N.  Burdick,  and  A.  C.  Jenkins  (J.  Amer. 
Chem.  Soe.,  1927,  49,  2801— 2806).— The  vapour 
pressure  of  vinyl  chloride,  f.  p,  — 159*7°,  b.  p.  —13*9°, 
is  given  to  within  0*3%  by  log  p(atra.) —0*8420 — 
1150-9/74-1*75  log  y-2-415x  10*T  between  245° 
and  333°  Abs.  The  density  (g./c.c.)  of  the  liquid 
befcwee n  —13°  and  80°  is  0-947 1  —  1  *746  X  1 0 ~H — 
3-24  xKHi2,  where  i  is  in  °C.  The  critical  pressure 
is  estimated  to  be  52-2  atm.  and  the  critical  tem¬ 
perature  142°.  Probable  values  of  the  vapour  density 
and  latent  heat  of  evaporation  are  tabulated. 

3.  K,  Tweedy. 

Influence  of  grain  size  on  the  dissociation 
pressure  of  solids*  M.  Centnerszwjbr  and  J. 
Krustinsons  (Z,  physikal.  Chem.,  1927,  130,  187— 
192) —The  influence  of  grain  size  of  crystals  on  the 
dissociation  pressure  has  been  examined  for  silver 
carbonate  and  mercuric  oxide,  the  dissociation  pres¬ 
sures  being  measured  by  the  improved  dynamic 
method  previously  described  (A.,  1927,  21).  The 
pressure  for  the  yellow  oxide  of  mercury  is  higher 
than  that  for  the  red  (cf.  Schoch,  A.,  1903,  ii,  428), 
and  a  darker-coloured  yellow  oxide,  prepared  from 
the  red  by  grinding,  gave  an  intermediate  value. 
The  effect  of  grain  size  of  the  crystals  on  the  tem¬ 
perature  of  dissociation  is  expressed  by  the  equation 
dT/dr=*  —2oMT/>dr-i  where  r  is  the  radius  of  the 
particle  and  X  the  heat  of  dissociation.  The  surface 
tension  at  the  gas-solid  boundary  is  also  calculated 
from  the  data  obtained.  L,  S.  Theobald. 

Constancy  of  pressure  during  isothermal  con¬ 
densation  or  vaporisation  as  a  criterion  of  purity. 
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E.  W.  Washburn  (Z,  physikal.  Cliem.,  1927,  130, 
592 — 600) . — Constancy  of  pressure  during  the  iso¬ 
thermal  evaporation  of  a  liquid  is  not  a  general 
criterion  of  purity.  For  cases  in  which  the  principle 
is  applicable,  equations  arc  derived  for  calculating 
the  quantity  of  impurity  present,  provided  that  it 
consists  of  only  one  substance  and  that  certain  data 
regarding  it  are  known.  H.  F.  Gillbe. 

Entropy  at  infinite  pressure  and  the  equation 
of  state  of  solids.  G.  N.  Lewis  (Z.  physikal.  Cliem., 
1927,  130,  532 — 538). — An  attempt  is  made  to  find 
a  theoretical  method  of  extrapolating  data  regarding 
interatomic  forces  at  high  pressures  to  much  greater 
pressures.  By  assuming  that  at  all  temperatures 
the  entropy  of  a  pure  solid  is  zero  at  infinite  pressure, 
the  following  partly  empirical  equations  arc  derived  : 
jS0= a/all71,  (8V {§T)P=, o=a/riL-|-rt,  where  II  is  the 
internal  pressure  of  a  substance  at  zero  external 
pressure  and  a  and  n  are  constants.  Good  agree¬ 
ment  is  found  between  these  equations  and  Bridg¬ 
man’s  values  of'  (SF/SP)2i  for  lithium,  sodium,  and 
potassium.  H.  F.  Gills e. 

Internal  energy,  maximum  work,  and  free 
energy  of  the  elements.  It,  D,  Kuseman  (J. 
Physical  Cliem.,  1927,  31,  1669 — 1 67 3 ) . — The  values 
of  the  internal  energies,  referred  to  a  temperature  of 
298°  Abs.  and  to  the  volumes  possessed  at  0°  Ahs,, 
have  been  obtained  graphically  for  certain  elements, 
and  show  a  periodicity  similar  to  the  entropies  as 
calculated  by  Lewis  and  Gibson  (A.,  1918,  ii,  29). 
The  maximum  work  lias  been  calculated  using  the 
same  values  for  the  entropies,  and  gives  results  which 
are  numerically  similar  to  those  obtained  for  the 
internal  energies.  The  change  which  a  complex  sub¬ 
stance  may  undergo  at  0°  Abs.  is  shown  to  have  an 
important  bearing  on  the  calculation  of  the  internal 
energy,  and  the  case  of  white  and  grey  tin  is  discussed 
in  this  connexion.  L.  S,  Theobald. 

Surface  tension  of  rock  salt.  G.  N.  Antonov 
(Phil.  Mag.,  1927.  [vii],  4,  792 — 800). — A  modification 
of  the  method  for  the  determination  of  the  surface 
tensions  of  solids  described  previously  (A.,  1926, 
671)  has  been  employed  for  the  determination  of  the 
surface  tension  of  rock  salt.  The  value  315  dynes/cm. 
has  been  obtained.  In  support  of  the  method,  it  is 
claimed  that  it  is  in  no  way  dependent  on  the  mole¬ 
cular  structure  of  the  material  under  examination. 

A.  E.  Mitchell. 

Surface  tension  of  liquid  carbon  dioxide.  E.  L. 
Quinn  (J,  Amer.  Cliem.  Soc,,  1927,  49,  2704—2711). 
— The  surface  tension  of  liquid  carbon  dioxide,  which 
was  measured  between  —52*2°  and  25°  by  the 
capillary- rise  method,  is  given  by  0-0653(31 -35— J)1 21 
dynes /cm.,  except  at  the  lowest  temperatures.  The 
internal  pressure  is  calculated  to  be  about  the  same 
as  that  of  toluene,  chloroform,  and  carbon  tetra¬ 
chloride.  The  density  of  saturated  carbon  dioxide 
vapour  between  IT  and  25°  is  given  by  d(g./c.c.)  — 
l*936pw/(273+f),  where  ^=0-737+0-0048^  and  p  & 
in  atm.  S.  K.  Tweedy. 

Viscosity  of  metals.  Bismuth.  G.  Subrah- 
maniam  (Nature,  1927,  120,  770) —The  coefficient  of 
viscosity  of  bismuth  at  23*7°  is  computed  from  known 
data  to  be  13-71  x  108  poises.  A.  A.  Eldridge. 


Sutherland’s  viscosity  constant  and  its  relation 
to  the  molecular  polarisation,  F.  G.  Keyes  (Z. 
physikal.  Cliem.,  1927,  130,  709 — 714). — For  a  large 
number  of  gases  Sutherland’s  constant  C  increases 
progressively  with  the  Lorenz+Lorentz  polarisation 
constant  P0.  The  majority  of  gases  exhibit  a  linear 
relationship  between  and  (P*1,  T  being  the  tem¬ 
perature,  as  required  by  Sutherland’s  formula. 
Helium,  except  possibly  at  high  temperatures,  forms 
an  exception.  H.  F.  Gillbe. 

Internal  friction  of  mercury.  G.  Tammann  and 
and  J.  Hinnubbr  (Z.  anorg.  Cliem.,  1927,  167,  230 — 
236). — Determinations  of  the  viscosity  of  mercury 
by  experiments  on  the  rate  of  flow  through  capillary 
tubes  of  glass  appear  to  be  vitiated  by  the  mercury 
slipping  over  the  surface  of  the  glass.  Using  copper 
capillaries,  the  true  value  of  the  viscosity  is  found  to 
be  0-04931+78  g,/ cm.  sec.  at  13*5°,  with  a  tem¬ 
perature  coefficient  of  —0*0012+2  per  1°.  The 
viscosity  at  10°  is  increased  by  12*4%  by  0*114%  of 
gold.  It.  CUTIIILL. 

Dielectric  constants  of  binary  mixtures. 
Application  of  the  method  of  partial  rnolal 
quantities.  J.  W.  Williams  and  J.  H.  Mathews 
(Z,  physikal.  Cliem,,  1927,  130,  277 — 285). — When  a 
liquid  is  placed  between  parallel  plates,  1  cm,  apart, 
of  dimensions  such  as  to  contain  between  them  1  g.- 
mol.  of  liquid,  the  dielectric  capacity  is  defined  as 
the  molal  inductive  capacity.  This  equals  M(s—l)/d, 
where  31  is  the  mol.  wt.  of  the  liquid.  The  application 
of  this  concept  to  dielectric  constant  data  is  dis¬ 
cussed,  and  the  association  factor  for  ethyl  alcohol 
has  been  calculated  from  the  known  data  for  the 
system  ethyl  ether-ethyl  alcohol.  L.  S.  Theobald. 

Solid  solutions  between  compounds  of 
elements  of  different  valency.  G.  Bruni  and  A. 
Ferrari  (Z.  physikal.  Cliem.,  1927,  130,  488 — 494). — 
The  grating  constants  of  ferrous,  zinc,  manganous, 
and  cadmium  chlorides  have  been  determined.  The 
ratio  c/a  is  a  function  of  the  radius  of  the  metal  ion 
which  lies  on  a  smooth  curve  for  magnesium,  ferrous, 
manganous,  and  cadmium  chlorides,  whilst  that  for 
zinc  chloride  lies  somewhat  below  the  curve.  These 
results  arc  discussed  with  reference  to  the  author’s 
work  on  the  mixed  crystals  formed  by  lithium  and 
magnesium  chlorides  (cf.  A.,  1926,  236). 

R.  W.  Lunt. 

Viscosities  of  chromic  anhydride  solutions. 
J.  R.  Partington  and  S.  K.  Tweedy  (J.C.S.,  1927, 
2900 — 2902). — The  viscosities  of  chromic  anhydride 
solutions  between  0°  and  40°  are  recorded.  The 
chromic  anhydride  (cf.  A.,  1926,  697)  has  m.  p.  193'“' 
and  exhibits  no  supercooling.  The  absolute  viscosities 
are  calculated  from  Leroux’s  values  for  the  absolute 
viscosity  of  water,  rh  which  can  be  represented 
between  10*9°  and  30°  by  the  expression  [0-633161/ 
(T— 241*307)]— 0*00207155,  where  T  is  the  absolute 
temperature.  O.  J.  Walker. 

Densities  of  co-existing  liquid  and  gaseous 
carbon  dioxide  and  solubility  of  water  in  liquid 
carbon  dioxide.  H.  H.  Lowry  and  W .  R.  Erickson 
(J.  Amer.  Cliem,  Soc.,  1927,  49,  2729—2734).— 
The  densities  of  the  isobarie  phases  at  i  0.  are  given 


12 


BRITISH  CHEMICAL  ABSTRACTS, 


A. 


by  </;= 0-46S3 + 0*001 443 (31 — t)  H-0*1 3 1 8(3 1  — d-)  i  and 
dg = 0  *4683 + 0  ■ 00 1 442 ( 3 1  — /) — 0-131S(31  -i)K  where 
0-4683  is  the  critical  density  derived  from  the  law  of 
rectilinear  diameters.  Within  the  limits  of  error, 
the  presence  of  water  vapour  does  not  affect  the 
density  of  saturated  carbon  dioxide  vapour,  so  that 
the  solubility  of  water  in  the  liquid  is  probably  less 
than  005%  by  weight  over  the  range  —5*8°  to  22*9°, 

S.  K,  Tweedy. 

Solubility  of  barium  n-butyrate.  H.  J.  Wing 
(J.  Amer.  Chem.  Soc.,  1927,  49,  2859 — 2861). — The 
solubility  of  barium  « -butyrate  is  37*0  g.  in  100  g. 
water  at  0-06° ;  it  decreases  to  a  minimum  of  about 
34*8  g.  at  about  30°,  and  then  increases  to  43T  g.  at 
94-96°.  The  anhydrous  salt  is  in  equilibrium  with 
the  solution  throughout.  F.  G.  Willson, 

Solubility  of  the  barium  salts  of  a-sulpho- 
carboxylic  acids.  H.  J.  Backer  (Z.  physikal. 
Chem.,  1927,  130,  177 —  1 83 ) . — Solubility  data  at  25° 
are  given  for  the  barium  salts  of  the  a-sulpho -aliphatic 
acids  and  of  their  halogenated  derivatives.  These 
salts  are  less  soluble  in  water  than  are  the  correspond¬ 
ing  salts  of  the  fatty  acids,  and  the  smaller  solubility 
appears  to  be  connected  with  the  formation  of  a 
stable,  six-membered  ring  structure  in  the  barium 
salt.  The  introduction  of  a  methyl  group  or  of  a 
halogen  increases  the  solubility  of  the  barium  salt, 
but  the  introduction  of  a  halogen  in  the  barium 
a-sulphopropionate  lowers  the  solubility.  The  brorao- 
compounds  arc  more  soluble  than  the  chloro- deriv¬ 
atives.  L.  S.  Theobald. 

Partition  of  lactic  acid  between  water  and 
ether  and  between  water  and  amyl  alcohol. 
W,  U.  Behrens  (Biochem.  Z.,  1927, 189,  348 — 349). — 
A  reply  to  Dietzel  and  Rosenbaum  (A.,  1927,  820). 

P.  W.  Cluttekbuck. 

Condensation  of  vapours  of  certain  substances 
at  temperatures  below  their  m.  p.  N.  V.  Tancov 
and  T.  Chobalevitsqii  (J.  Buss.  Phys.  Chem.  Soc., 
1927,  59,  631 — 638).— The  vapours  of  camphor, 
bomeol,  and  tsoh orneol  were  cooled  in  a  specially 
devised  apparatus  by  means  of  a  stream  of  cold  air. 
Care  was  taken  to  avoid  contact  of  the  vapours  with 
any  crystalline  substance  or  dust.  It  is  found  that 
the  supersaturated  vapours  of  all.  these  substances 
condense  to  liquids  when  cooled  below  their  m.  p. 

A.  Ratcliffe, 

Velocity  of  dissolution  of  solid  substances. 
W,  Jacek  and  Z.  Lehr-Splawtnska  (Rocz,  Chem., 
1927,  7,  309 — -333). — Spheres  cut  out  of  crystals  of 
sodium  chloride  and  uniformly  agitated  in  water 
dissolve  uniformly,  no  deformation  of  the  spherical 
shape  being  noticeable  even  after  prolonged  immersion. 
The  following  formula  is  deduced  :  —  dr/dt— ^(c+r3), 
where  r  is  the  radius  of  the  sphere  at  time  tf  c  the 
difference  between  the  cubes  of  the  original  radius  of 
the  sphere  and  of  the  radius  of  a  sphere  large  enough  to 
saturate  the  volume  of  water  used,  and  kx=l-k} 
where  h  is  the  velocity  coefficient.  For  irregularly- 
shaped  bodies,  the  formula :  —  dr/di^=(Pj4-f2) .  Jc^c+r1) 
where  P  is  the  surface  area  of  the  body  in  question, 
is  found  to  hold.  The  value  of  h  is  given  by  &=p  X 
unit  surface  —  ^  m*,  where  p  is  the  thickness  of  the 
layer  of  salt  dissolved  in  unit  time  from  the  surface 


of  the  sphere ;  k  depends  on  the  temperature  and  on 
the  velocity  of  translation  of  the  sphere  in  the  solvent, 
but  is  independent  of  its  radius  and  of  the  volume  of 
solvent  used.  R.  Truszkowski. 

Crystal  crusts.  H.  Erlenmbyer  (Helv.  Chinn 
Acta,  1927,  10,  S96— 900;  cf.  Washburn,  A.,  1927, 
931). — Creeping  occurs  mainly  with  solutions  of 
simple  salts',  crystallisation  commencing  at  the 
periphery  of  the  liquid  surface.  Double  salts  do  not, 
in  general,  exhibit  creeping  and  crystallisation  usually 
commences  at  the  bottom  of  the  containing  vessel. 
It  is  suggested  that  in  solutions  of  simple  salts  undis¬ 
sociated  molecules  predominate  at  the  surface  and 
that  on  slow  evaporation  crystallisation  begins  in 
the  peripheral,  capillary  film.  Capillary  layers 
between  the  crystals  and  in  the  space  between  the 
crystals  and  the  wails  of  the  container  are  responsible 
for  the  propagation  of  the  crystal  crust.  With 
solutions  of  double  salts,  it  is  assumed  that  the  un» 
dissoeiated  molecules  of  the  simple  constituent  salts 
are  not  present  at  the  surface  in  the  requisite  pro¬ 
portions,  and  that  on  evaporation  the  solubility  of  the 
double  salt  is  not  exceeded  at  the  periphery,  but  in 
the  main  body  of  the  solution.  Quantitative  measure¬ 
ments  of  the  creeping  of  solutions  of  a  number  of  salts 
have  been  made  and  the  data  tabulated. 

J.  S.  Carter. 

Causes  of  solubility :  surface  forces  in  a  system 
constituting:  a  pair  of  partly  miscible  liquids. 
R.  M.  Woodman  (J.  Physical  Chem.,  1927,  31, 
1742 — 1745). — Measurements  have  been  made,  at 
25°,  of  the  surface  tensions  between  air  and  the 
separate  layers  of  various  equilibrium  mixtures  of  the 
system  water-acetic  acid-toluene,  together  with 
measurements  of  the  interfacial  tension  between  the 
layers  themselves.  The  tensions  of  the  aqueous 
layers,  which  decrease  rapidly  as  the  critical  point  is 
approached,  are,  up  to  a  point,  greater  than  those  of 
the  toluene  layers,  which  decrease  but  little,  the  two 
tensions  tending  to  coincide  as  the  critical  point*  is 
reached.  The  system  obeys  the  Anton ow— Reynolds 
rule  (J.C.S.,  1921, 119,  460)  that  the  interfacial  tension 
between  the  mutually  saturated  phases  is  equal  to  the 
difference  in  their  surface  tensions.  Coincidence  in 
the  values  of  the  latter  is,  with  a  zero  interfacial 
tension,  not  sufficient  to  cause  complete  miscibility ; 
other  properties  must  coincide  at  the  same  time,  and 
the  rates  of  change  of  all  three  tensions  with  con¬ 
centration  must  be  zero.  L.  S.  Theobald. 

Work  of  adhesion  between  solid  and  liquid 
phases,  F.  E.  Baetell  and  H.  J.  Osterhof  (Z. 
physikal.  Chem.,  1927,  130,  715 — 723). — A  method 
is  described  for  measuring  contact  angles  at  solid- 
liquid  interfaces  and  for  determining  the  adhesion 
constant  K  even  when  the  contact  angle  is  zero. 
From  these  data  it  is  possible  to  evaluate  the  adhesion 
tension  and  the  work  of  adhesion  at  the  interface. 
Values  arc  given  for  these  quantities  for  a  number  of 
liquids  in  contact  with  carbon  black  and  with  silica, 

H.  F,  Gillbe. 

Adsorption  of  gases  by  solids  with  special 
reference  to  the  adsorption  of  carbon  dioxide  by 
charcoal.  H.  H.  Lowry  and  P.  S.  Olmstead  (J. 
Physical  Chem.,  1927,  31,  1601 — 1626). — Theoretical. 
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A  physical  interpretation  of  the  theory  of  adsorption, 
based  on  the  assumption  that  there  is  a  force  of 
attraction  represented  by  a  potential  gradient  between 
dissimilar  molecules.  The  theory  when  tested  by 
the  data  of  Lowry  and  Morgan  (A.,  1925,  ii,  1053) 
and  other  investigators,  for  the  adsorption  of  carbon 
dioxide  by  charcoal,  is  satisfactory. 

L.  S.  Theobald. 

Adsorption  of  acids  by  coconut  charcoal  and 
acetylene  carbon.  D,  Namasiyayam  (J.  Indian 
Chem.  Soe.,  1927,  4,  449 — 158). — The  adsorption  of 
formic,  acetic,  propionic,  butyric,  valeric,  eh  loro  - 
acetic,  diehloroacetic,  trichloroacetic,  bromoacetic, 
dibromo acetic,  glycollic,  zsobutyric,  isovaleric,  oxalic, 
hydrochloric,  hydrobromic,  nitric,  sulphuric,  and 
phosphoric  acids  by  coconut  charcoal  shows  that 
there  is  no  simple  relation  between  the  degree  of 
adsorption  and  the  ionisation  constants  of  the  acids. 
For  the  range  of  dilution  studied  (0*2 — O-OoiLf),  the 
adsorption  of  most  of  the  acids  follows  the  equation 
m  —  ocCAL  The  values  of  k  for  formic  acid  and  its 
homologues  are  nearly  equal ,  and  the  values  of  a 
for  hydrochloric,  hydrobromic,  and  nitric  acids  are 
also  nearly  equal.  Oxalic  acid  is  not  adsorbed  so 
much  as  acetic  acid  (cf,  Fromageot  and  Wurmscr,  A., 
1925,  ii,  384).  With  solutions  of  acetic  and  oxalic 
acids,  and  acetylene  carbon,  it  is  found  that  the  solvent 
is  preferentially  adsorbed.  H.  Burton. 

Experimental  contribution  to  the  theory  of 
equation  of  state  for  adsorbed  substances. 
H.  L.  Roy  (J.  Indian  Chem.  Soc.,  1927,  4,  307 — 319). 
— The  surface  tensions  of  aqueous  solutions  of  acetic, 
propionic,  butyric,  valeric,  liexoic,  heptoic,  octoic, 
and  nonoic  acids,  determined  by  Drucker  (A.,  1905, 
ii,  680},  Rehbinder  (A.,  1924,  ii,  602),  Szyszkowski 
(A.,  1908,  ii,  1018),  and  the  author,  using  a  modified 
form  of  Sugden’s  method,  are  compared  with  values 
calculated  from  the  equations  -===J?Tc/&+pc  and 
-=*RT j2$xln(2$c/Jc-{-l)i  where  p  is  twice  the  surface 
occupied  by  1  g.-mol.  of  the  dissolved  substance. 
The  calculated  and  observed  values  agree  up  to 
moderate  concentrations.  Molecular  cross-sections 
(/),  calculated  for  the  dilute  solutions  from  /—p/2 A, 
are  approximately  independent  of  concentration,  and 
do  not  increase  with  increasing  mol .  wt.  Similar 
measurements  and  calculations  have  been  made  for 
solutions  of  methyl,  a -dimethyl-,  ethyl-,  and  <s-di- 
ethyl-carbamides,  and  phenol .  The  results  confirm 
those  obtained  for  the  acids.  H.  Burton. 

Adsorption  by  polar  precipitates.  IV.  Further 
experiments  with  silver  salts.  J.  X.  Mukiierjee, 
J.  K.  Basu,  and  A.  Mujchekjee  (J.  Indian  Chem. 
8oe.,  1927,  4,  459 — 466 :  cf.  Beekley  and  Taylor,  A., 
1925,  ii,  855). — Silver  chloride,  bromide,  and  iodide 
have  negative  charges  when  in  contact  with  water, 
but  become  positively  charged  after  being  in  contact 
with  dilute  silver  salts.  For  silver  bromide  and 
iodide,  the  order  of  adsorption  of  anions  is  benzoate > 
nitrite  >  acetate >  nitrate,  throughout  the  range  of 
concentrations  studied  (0*001— 0-00005AT) .  Silver 
br ornate  is  adsorbed  more  at  lower  dilutions.  The 
above  scries  corresponds  with  that  in  which  the 
salts  are  arranged  in  the  order  of  increasing  solu¬ 
bility.  Using  sodium  salts,  the  order  of  adsorp¬ 


tion  is  thiocyanate  >  arsenite  >  salicylate  >  acetate  > 
bromide,  which  again  is  the  same-  as  that  given  by 
the  increasing  solubility,  the  bromide  being  an 
exception.  H.  Burton. 

Adsorption  and  diffusion  by  metals  of  electro¬ 
lytic  ally  evolved  hydrogen  and  the  influence  of 
the  electrolyte.  A.  Coehn  and  H.  Baumgarten  (Z. 
physikal.  Chem.,  1927,  130,  545 — 565) . — The  charge 
carried  by  the  gas  bubbles  in  solutions  is  of  great 
influence  on  the  adsorption  and  diffusion  of  hydrogen 
through  palladium,  palladium-silver  alloys,  and  iron. 
The  potential  changes  caused  by  the  diffusion  of 
hydrogen  through  these  metals  have  been  measured. 
The  extent  to  which  the  adsorption  and  diffusion  are 
dependent  on  the  nature  and  concentration  of  the 
electrolyte  from  which  the  gas  is  evolved  indicates 
whether  the  adsorbed  hydrogen  is  nascent  or  in  the 
ordinary  gaseous  state.  With  platinum  the  charge 
on  the  bubbles  of  gas  has  no  influence  on  the  diffusion, 
the  reverse  being  true  for  the  metals  mentioned  above 
and  for  tantalum ;  gaseous  hydrogen  is  thus  not 
adsorbed  by  platinum  at  the  ordinary  temperature. 

H.  F.  Gillbe. 

Surface  tension  of  aqueous  solutions  of  acids. 
L,  Abonnenc  (Compt.  rend.,  1927,  185,  948 — 950). — 
Measurements  by  the  author's  method  (Ann.  Physique, 
1925,  [x],  3,  184)  of  the  surface  tension  of  aqueous 
solutions  of  mono-  and  poly-basic  strong  acids  at 
21°  indicate  that  the  hydrogen  ions  (and  possibly 
the  hydroxyl  ions)  are  the  active  constituents  winch 
knver  the  surface  tension  of  water.  This  is  in  agree¬ 
ment  wrtili  the  selective  adsorption  exhibited  by  these 
ions,  and  is  confirmed  by  the  slopes  of  the  curves 
where  m  is  the  relative  change  in  surface- 
tension  and  c  the  concentration.  J.  Grant. 

Effect  of  unimole cular  films  on  the  evapor¬ 
ation  of  ether  solutions.  I.  Langmuir  and  I).  B. 
Langmuir  (J.  Physical  Chem.,  1927,  31,  1719 — 
1731 ;  cf.  R  ideal/  A.,.  1926,  119).— The  effect  of 
unimolecular  films  of  stearic  and  oleic  acids,  of  cetyl 
palmitate,  and  cetyl  and  mvricyl  alcohols  on  the  rate 
of  evaporation  of  saturated  solutions  of  ethyl  ether 
in  “water  has  been  measured.  The  rate  of  evaporation 
of  ether  is  reduced  to  less  than  one  tenth  of  its  value 
when  no  film  is  present.  It  is  of  advantage  to  use 
the  reciprocal  of  the  usual  quantity  measured  in 
g./cm.2  per  sec.,  and  to  define  it  as  the  evaporation 
resistance,  R}  measured  in  cm.2  sec./g.  Calculations 
based  on  R  ideal's  data  for  water  ( loc .  tit.)  then  show' 
that  a  unimolecular  film  of  oleic  acid  produces  a 
resistance  of  800  units  at  25°,  compared  with  3  units 
when  no  film  is  present.  Cetyl  alcohol  opposes  a 
resistance  of  6  X  1G4  units  to  the  evaporation  of  water. 
In  tho  case  of  ether,  the  effect  of  the  film  is  due,  not 
to  its  resistance,  but  to  the  cessation  of  the  surface 
currents  which  it  causes.  The  evaporation  resistance, 
Rt  equals  hjGD,  where  h  is  the  thickness  of  any  film 
or  layer  through  which  diffusion  occurs,  D  is  the 
diffusion  coefficient,  and  C  is  the  concentration  of  the 
diffusing  substance.  The  concentration  of  water  in 
the  film  of  cetyl  alcohol  is  then  10~a  g,/cm.a  A 
method  is  proposed  for  calculating  the  resistance 
duo  to  the  under  King  liquid  layer  for  any  solution. 

L.  S.  Theobald. 
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Physical  chemistry  of  colour  lake  formation, 
II.  Adsorption  of  typical  dyes  by  basic  mor¬ 
dants.  H.  B.  Weiser  and  E.  E.  Porter  (J.  Physical 
Chcrn.,  1927,  31,  1704—1715;  cf.  A.,  1927,  1021; 
Marker  and  Gordon,  B.,  1924,  1010). — The  adsorption 
of  orange- II  and  meta  nil -yellow  by  the  hydrous 
oxides  of  chromium  and  aluminium,  and  of  methylene- 
blue  by  those  of  iron  and  chromium  has  been  measured 
at  various  hydrogen- ion  concentrations.  In  every 
case,  lake  formation  consists  of  adsorption  of  the 
coloured  ion  by  the  hydrous  oxide.  There  is  no 
evidence  of  the  formation  of  definite  compounds  at 
any  pn  value.  Lake  formation  is  a  typical  adsorption 
phenomenon,  dependent  on  the  physical  character  of 
the  mordant,  the  concentration  of  the  dye,  and  the 
hydrogen-ion  concentration  of  the  bath.  The  con¬ 
clusion  of  Marker  and  Gordon  (loc.  cit.)  that  at  low 
2>h  values  ferric  oxide  and  alumina  form  salts  with 
orange- II  is  disproved.  A  high  concentration  of 
sulphuric  acid  prevents  adsorption  of  the  dye  and 
precipitates  the  corresponding  free  acid,  and  the 
alleged  compounds  are  mixtures  of  mordant  and  this 
acid.  The  effect  of  variation  in  hydrogen-ion  con¬ 
centration  on  the  adsorption  of  the  anion  of  the  dye, 
in  the  case  of  acid  dyes,  is  similar  to  the  adsorption 
of  sulphate  or  oxalate  (A.,  1927,  1021),  provided  that 
the  dye  remains  soluble. 

Precipitation  of  the  dye  in  the  presence  of  a  mordant 
and  adsorption  by  the  mordant  must  be  distinguished. 
With  metanil-yellow,  adsorption  is  normal  up  to  a 
concentration  of  O-OOlM-hydrochloric  acid.  Beyond 
this  concentration,  however,  precipitation  of  the  dye 
is  proportional  to  the  quantity  of  acid  added,  and 
there  is  probably  adsorption  as  well  as  precipitation 
from  the  more  acid  mixtures. 

Methylene-blue  is  adsorbed  only  when  the  dye  bath 
is  sufficiently  alkaline  to  induce  negative  peptisation 
of  the  mordant,  and  the  amount  adsorbed  measures 
the  charge  on  the  particles  due  to  the  adsorption  of 
hydroxyl  ions.  L*.  S.  Theobald. 

Importance  of  ^-potential  in  the  electro- 
osmotic  transport  of  water  through  collodion 
membranes.  Theory  of  anomalous  osmosis. 
P.  J.  Jtjrisic  (Bioehem.  Z.,  1927,  189,  294 — 301). — 
The  electro-osmotic  transport  of  fluid  through  a 
collodion  membrane  takes  place  from  regions  of  high 
to  those  of  low  cleetrokinetic  (£-)  potential,  and  there 
is  no  direct  relationship  between  velocity  of  transport 
and  membrane  potential.  P.  W.  Clutterbuck. 

Measurement  of  osmotic  pressures.  J.  C.  W. 
Frazer  and  W,  A.  Patrick  (Z,  physikal.  Chem., 
1927,  130,  691 — 698), — A  method  has  been  evolved 
for  measuring  the  osmotic  pressure  of  any  solution 
of  a  non-volatile  solute.  The  solvent  is  submitted 
to  a  negative  pressure  unt  il  its  vapour  pressure  becomes 
identical  with  that  of  the  solution,  with  which  it  is 
in  thermal  equilibrium ;  this  tension  is  obtained  by 
allowing  the  solvent  to  evaporate  through  a  porous 
disc  made  by  sintering  a  mixture  of  powdered  “  pyrex  ” 
glass  and  clay.  Preliminary  measurements  with 
0-00836 — 0-00047 i!/ -solutions  of  potassium  chloride 
indicate  that  the  results  given  by  this  method  are  in 
fair  agreement  with  the  requirements  of  the  Debye- 
Hiiekel  theory.  II .  F.  Gillbe. 


Osmotic  pressures  of  ideal  solutions.  W.  D. 
Bancroft  and  H.  L.  Davis  (Z.  physikal.  Chem., 
1927,  130,  626 — 630) . — Equations  for  the  osmotic 
pressure  of  ideal  solutions  are  discussed.  Raoul  t*’s 
law  is  a  special  case  of  the  equation  PVX  — 
ETNjn  .  log  plpv  H.  F.  Gillbe. 

Soret  effect  in  dilute  solutions.  H.  R.  Bruins 
(Z.  physikal.  Chem.,  1927,  130,  601 — 606). — For  very 
dilute  solutions  of  mannitol,  the  Soret  coefficient  does 
not  approach  zero  as  the  dilution  increases,  but 
assumes  a  constant  value  which  is  independent  of  the 
concentration.  H.  F.  Gtllbe. 

Optical  properties  of  sulphoneey  anine -5R  in 
different  saline  solutions.  F.  Vles  and  (Mlle.) 
M.  Gex  (Compt,  rend.,  1927,  185,  946— 948).— The 
earlier  experiments  (A.,  1927,  1023)  have  been 

extended  to  solutions  of  some  of  the  chlorides  and 
sulphates  of  the  alkali  and  alkaline-earth  metals.  The 
curves  for  the  function  y=f(px)}  where  px  is  the 
colog.  of  the  molecular  concentration  of  the  salt,  are 
of  the  same  type  as  for  solutions  of  potassium 
chloride,  but  vary  in  length  and  are  displaced  along 
the  px  axis,  the  position  of  the  mid -point  of  the 
indicator  range  being  specific  for  eacli  salt.  Irregu¬ 
larities  at  the  ends  of  the  curves  indicate  precipitation 
of  the  indicator  or,  in  the  case  of  very  dilute  solutions, 
a  second  equilibrium.  The  range  of  the  indicator 
probably  depends  on  the  activity  of  the  salt. 

J.  Grant. 

Dielectric  constants  of  solutions  of  electro¬ 
lytes.  IY.  Investigation  of  acids ,  salts,  and 
bases  in  water.  V.  Measurements  with 
sucrose,  carbamide,  benzoic  and  sulphanilic 
acids,  betaine,  and  alanine  in  aqueous  solution. 
VI.  [With  H.  Ulich.]  Test  of  the  experi¬ 
mental  basis  of  the  method  of  measurement. 
P.  Walden  and  O.  Werner  (Z.  phvsikal.  Chem., 
1927,  129,  389—404,  405—416,  417—426;  cf.  A., 
)  927, 307). — IV.  The  method  employed  previously  has 
been  improved,  and  results  have  been  obtained  for  a 
number  of  bases  and  salts  in  aqueous  solution. 

V.  New'  measurements  with  sucrose  and  with 
carbamide  are  in  good  agreement  with  Harrington's 
results,  but  Furth’s  curves  are  not  confirmed,  the 
discrepancies  being  ascribed  to  slow  hydrolysis. 
Results  for  sulphanilic  and  benzoic  acids  do  not 
confirm  Bluffs  figures.  Betaine  and  alanine  produce 
an  increase  in  the  dielectric  constant  of  the  solvent 
which  is  in  agreement  with  Pfeiffer’s  theory. 

VI.  A  critical  discussion  of  the  experimental 

method  and  apparatus.  II.  F.  Gillbe. 

Extinction  coefficients  of  mixtures  of  uranyl 
nitrate  and  organic  acids  in  the  ultra-violet  as 
experimental  evidence  in  favour  of  the  formation 
of  unstable  intermediate  compounds.  J.  G. 
Ghosh  and  B.  N.  Mitter  (J.  Indian  Chem.  Soc., 
1927,  4,  353 — 366 ) . — The  extinction  coefficients  of 
mixtures  of  uranyl  nitrate  and  varying  concentrations 
of  formic,  acetic,  propionic,  oxalic,  malonic,  succinic, 
glycollic,  lactic,  tartaric,  and  mandelic  acids  have 
been  measured  for  different  wave-lengths.  The  values 
obtained  can  be  explained  if  it  is  assumed  that  1  mo), 
of  uranyl  nitrate  and  1  mol.  of  the  acid  form  an 
unstable,  intermediate  complex,  possessing  a  definite 
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molecular  extinction  coefficient.  The  dissociation 
constant  of  the  intermediate  complex  diminishes  with 
increase  in  the  mol.  wt.  in  homologous  series ;  it 
increases  about  12  times  when  the  hydrogen  atom  in 
a  methyl  group  is  replaced  by  a  carboxyl  group ;  it 
increases  2*5  times  when  a  hydroxyl  group  is  sub¬ 
stituted  for  a  hydrogen  atom  in  a  monobasic  acid. 

H.  Burton. 

F.  p.  of  aqueous  solutions  of  hydrochloric  acid. 
H.  M.  Chad  well  (J.  Amer.  Chem.  Soc.,  1927,  49, 
2795- — 2801). — Previously  recorded  results  arc  ex¬ 
tended  to  more  concentrated  regions  (ef.  Hovorka 
and  Rodebush,  A.,  1925,  ii,  772),  the  temperature 
being  measured  by  a  platinum  thermometer.  Assum¬ 
ing  the  activity  coefficient  0-819  for  0-07 if/- acid 
(Scatchard,  A,,  1925,  ii,  397),  the  coefficients  up  to 
1 M  are  in  satisfactory  agreement  with  the  results  of 
Scatchard  and  of  Lewis  and  Randall. 

S.  K.  Tweedy. 

Effect  of  electrolytes  on  the  viscosity  of 
solutions  of  sodium  palmitate.  J.  W.  McBain, 
H.  J.  Will  a  vo  ys,  and  H.  Heightngton  (J.C.S., 
1927,  2689— 2699).— By  the  falling-sphere  method 
the  changes  in  viscosity  of  sodium  palmitate  solutions, 
of  concentrations  0*75,  TO,  and  T5JV%  on  the  addition 
of  varying  quantities  of  electrolytes  have  been  inves¬ 
tigated.  With  increasing  concentration  of  electrolyte, 
the  viscosity  rises  rapidly  to  a  maximum  and  then 
falls  again  until  the  salting-out  concentration  is 
reached.  The  maximum  viscosity  increases  with  the 
concentration  of  the  palmitate,  but  the  amount  of 
salt  required  diminishes.  The  rise  in  viscosity  is 
contrary  to  the  behaviour  to  be  expected  from  the 
Bonn  an  equilibrium.  The  curves  are  similar  in  form 
to  those  obtained  by  Loeb  for  amphoteric  colloids, 
but  show  a  much  greater  increase  in  viscosity  and 
have  a  different  significance.  The  rise  in  viscosity 
is  explained  on  the  basis  of  Me  Bain's  general  hypo¬ 
thesis  of  aggregation .  The  initial  aggregation,  due 
to  dehydration  by  reduction  of  vapour  pressure, 
probably  takes  place  in  such  a  way  as  to  enclose  and 
immobilise  a  large  proportion  of  the  liquid.  Increased 
viscosity  may  also  be  due  to  peculiar  surface  effects 
resulting  from  the  extension  of  chains  of  oriented 
molecules  inwards  from  the  surface  of  the  aggregate. 
An  explanation  of  the  subsequent  fall  in  viscosity  is 
suggested  on  the  basis  of  a  combination  of  the  prin¬ 
ciples  of  dehydration  by  lowering  of  vapour  pressure, 
of  orientation  of  like  molecules,  and  of  the  principle 
underlying  the  Donna n  equilibrium.  The  dependence 
of  the  phenomenon  on  the  nature  of  the  electrolyte  is 
also  discussed.  M.  S.  Burr. 

Ultra  microscopic  examination  of  starch  sols. 
M.  Sam  eg  (Arh.  Hemiju,  1927,  1,  243— 244).— Solu¬ 
tions  of  starch  examined  under  an  ultramicroscope 
exhibit  thread-like  aggregates  of  crythro -starch  and 
granular  aggregates  of  amyl  o -starch.  Heating 
diminishes  the  Brownian  movement  of  the  particles 
of  starch  sols,  thus  accelerating  aggregation.  Pcptis- 
at-ion  is  accompanied  by  diminution  in  the  size  of 
the  ultramicrons,  the  number  of  which  in  unpep- 
tised  starch  sols  is  therefore  less  than  might  be 
expected  from  osmotic  pressure  measurements. 

R.  Thuszkowski. 


Dependence  of  viscosity  of  starch  suspensions 
on  the  velocity  [of  flow].  R.  Kohler  (Kolloid-Z., 
1927,  43,  187 — 190). — A  modification  of  the  simple 
Ostwalcl  viscosimeter  is  described  in  which  low  rates 
of  flow  are  obtained  even  with  a  wide  capillary  tube. 
With  this  apparatus,  the  characteristic  curves 
obtained  by  Hatschck  with  the  Couetfc  apparatus 
(cf.  A.,  1926,  1097)  showing  the  relationship  between 
viscosity  and  shear  gradient  are  reproduced.  Sus¬ 
pensions  of  starch  (10,  15,  20,  and  25%  by  vol.)  in  a 
mixture  of  carbon  tetrachloride  and  paraffin  were 
used.  The  viscosity,  y,  and  the  pressure  of  flow,  p > 
are  connected  by  the  expression  of  Waele  and 
Ostwald,  rf .  pn-l=ky  where  n  is  always  greater 
than  I.  O.  J.  Walker. 

Number  of  phases  in  colloidal  systems.  R, 
Bary  (Rev.  g 6n.  Colloid.,  1927,  45,  617—623).— 
Theoretical.  The  correct  definition  of  the  term 
“  phase  ”  is  discussed,  and  new  arguments  are  brought 
to  bear  on  the  proposal,  made  previously  (£l  Lcs 
Colloid es,”  1921,  418),  that  when  two  phases  are  in 
contact  and  at  equilibrium,  the  system  must  be 
characterised  by  a  positive  interfacial  tension.  It 
follows  from  this  that  suspensions  and  gels  must  be 
considered  as  diphasic  systems,  whilst  solutions  and 
jellies  contain  only  one  phase.  A  suspension  of  gold, 
in  the  presence  of  a  protective  colloid,  consists  of 
two  phases,  one  being  the  solution  of  the  pro¬ 
tective  colloid,  the  other  the  gold. 

L.  L.  Bircumshaw. 

Variation  of  the  charge  of  colloidal  particles. 
II.  Effect  of  dilution  and  of  non-electrolytes  on 
the  charge  and  its  variation  with  concentration 
of  electrolytes.  J.  N.  Muxheejee,  S.  G.  Chaud- 
hury,  and  S.  P.  R.  Choudhuri  (J.  Indian  Chem. 
Soc.,  1927,  4,  493—514;  cf.  A.,  1926,  352).— Migra¬ 
tion  velocity  measurements,  at  35°,  have  been  made 
with  arsenic  us  sulphide,  gold,  and  copper  ferrocyanide 
sols.  Dilution  with  water  causes  a  large  decrease  in 
the  rate  of  migration  (cm.  sec. /volt  x  105),  falling 
from  60  to  12  for  arsenic  us  sulphide  on  twenty-fold 
dilution  The  initial  fall  is  small  when  compared  with 
the  init.X^all  for  gold  and  copper  ferrocyanide.  The 
effect  of  e£hwl  alcohol  on  colloidal  arsenious  sulphide 
containing  valuing  amounts  of  hydrochloric  acid  is 
to  diminish  the  r&te  of  migration.  Hydrochloric  acid 
and  potassium  chloride  cause  a  steady  diminution  in 
the  rate  of  migration,  sodium  benzoate  shows  two 
maxima  and  then  a  decrease,  whilst  sodium  citrate 
and  potassium  ferrocyanide  show  a  decrease  followed 
by  an  increase.  The  initial  vo  nations  with  the  last 
three  electrolytes  are  complex ,  probably  because  of 
interaction  between  the  anio  is  in  the  surface  of  the 
sol  and  those  of  the  added  electrolyte  or  of  the 
hydroxyl  ions  formed  by  hydrolysis.  With  sodium 
and  lithium  chlorides  there  is  an  increase  in  the 
negative  charge,  at  low  concentrations,  which  is 
probably  due  to  adsorption  of  chloride  ions.  The 
variation  produced  in  the  charge  on  colloidal  arsenious 
sulphide  on  the  addition  of  nine  mixtures  of  elec¬ 
trolytes  has  been  studied,  and  the  results  arc  dis¬ 
cussed.  Tli ere  is  no  simple  relationship  between  the 
charge  and  the  coagulating  concentration. 

H.  Burton. 


Modification  of  the  electric  sign  of  colloids  at 
will.  A.  Boutaric  (Rev.  g<$n.  Colloid.,  1927,  44, 
585—591 ;  cf.  A.,  1927,  621 ;  Boutaric  and  Dupin, 
ibid.,  309). — When  positive  colloids  are  treated  with 
increasing  quantities  of  electrolytes  with  multivalent 
anions,  or  negative  colloids  with  increasing  quantities 
of  electrolytes  with  multivalent  cations,  two  zones  of 
flocculation  are  observed,  with  an  intermediate  zone 
of  non -flocculation.  This  phenomenon  is  illustrated 
by  experiments  with  gamboge  and  aluminium  chloride, 
and  with  ferric  hydroxide  and  sodium  phosphate. 
The  signs  of  the  positive  and  negative  colloids  are 
reversed  by  the  action  of  electrolytes  with  multivalent 
anions  and  cations,  respective^,  when  the  electrolyte 
concentration  corresponds  with  that  of  the  non- 
flocculating  zone.  By  the  successive  addition  of  the 
two  types  of  electrolytes,  a  series  of  alternately 
positive  and  negative  colloids  may  he  obtained. 

L.  L.  Bircumshaw. 

Law  of  mass  action  and  colloids,  H.  H. 
Weber  (Biochem.  Z,,  1927,  189,  381— 406).— 1 The 
curve  expressing  the  union  of  hydrogen  and  hydroxyl 
ions  with  multivalent  acids  and  bases  Is  interpreted 
as  a  “  residual  normality  ”  (proportion  of  undis¬ 
sociated  to  total  normality)  curve.  The  residual 
normality  curve  is  described  as  a  function  of  tho 
hydrogen  do  n  concentration  and  of  the  “  true  ;J  (not 
mean)  dissociation  constants  of  the  single  ions  deter¬ 
mined  from  electrotitration  curves.  The  effects  of 
changes  of  ionic  activity  and  of  secondary  changes  of 
ionic  concentrations  of  multivalent  electrolytes  by 
the  formation  of  undissociated  salts  on  the  residual 
normality  curve  are  analysed  in  relation  to  the  mass 
law.  The  rule  of  Michaelis  that  the  formation  of 
undissociated  salts  by  an  ampholyte  does  not  affect 
the  isoelectric  point  is,  in  its  general  form,  incorrect. 
A  formula  is  given  for  determining  the  isoelectric 
point  which  shows  the  effect  of  such  salt  formation 
on  the  isoelectric  point  and  permits  Its  calculation 
from  various  dissociation  constants.  The  frequently 
observed  shifting  of  the  isoelectric  point  of  protein 
and  protein  systems  (cells)  by  addition  of  neutral 
salts  is  thus  explained  in  terms  of  the  law  of  mass 
action.  P.  W.  Clutterbtjck. 

Influence  of  proteins  on  solubility  of  calcium 
phosphate.  J.  Csapo  (J.  Biol.  Chem.,  1927,  75, 
509 — 515). — Solutions  of  primary  calcium  phosphate 
were  mixed  with  varying  amounts  of  blood-serum, 
adjusted  to  different  reactions  by  addition  of  sodium 
hydroxide,  and,  after  keeping  at  (f  for  16  hrs.,  were 
centrifuged,  the  calcium  and  phosphorus  content  of 
the  supernatant  fluid  being  determined.  The  results 
indicate  a  decrease  in  the  solubility  of  calcium 
phosphate  from  plt  6*0  to  6-7,  followed  by  increasing 
solubility  up  to  pa  7*3 ;  thereafter  the  solubility 
decreases  with  increasing  alkalinity,  the  rate  of 
decrease  being  lower  the  greater  the  amount  of  serum 
present.  For  pH>  6*7,  the  solutions  are  turbid 
owing  to  the  presence  of  part  of  the  calcium  phosphate 
in  stable  suspension.  The  presence  of  larger  amounts 
of  serum  shifts  the  minimum  and  maximum  of  the 
solubility  curve  towards  the  alkaline  side,  the  reverse 
being  true  in  the  presence  of  excess  of  phosphate. 

0.  R.  Harington. 


Solubility,  swelling,  and  adsorption  of  cellu¬ 
lose  in  alkali.  W.  von  Neuenstein  (Kolloid.-Z., 
1927,  43,  241 — 249). — Tho  amount  of  cellulose  dis¬ 
solved  in  alkali  depends  on  the  amount  of  cellulose 
taken  (cl  von  Buzagh,  this  vol.,  17),  and  it  is 
probable  that  both  adsorption  and  peptisation 
processes  take  place.  The  degree  of  swelling  of 
cellulose  in  water  and  alkali  Is  similarly  affected,  and 
it  is  suggested  that  the  content  of  electrolytes  or 
of  decomposition  products  in  the  cellulose  may  have 
an  influence  on  the  swelling.  0.  J.  Walker. 

Action  of  alkalis  on  clay.  H.  B.  Oakley  (J.C.S., 
1927,  2819— 2831).— Suspensions  of  purified  clay  were 
treated  with  alkali,  the  clay  was  removed  by  coagul¬ 
ation,  the  pH  of  the  clear  liquid  measured,  and  the 
total  alkali  in  solution  determined  by  titration. 
Equivalent  quantities  of  bases  were  thus  found  to 
be  taken  up  at  pn  values  below  about  9.  In  more 
alkaline  solutions  tho  amounts  removed  are  in  the 
increasing  order  lithium,  sodium,  potassium,  barium, 
and  calcium.  The  amounts  of  sodium  and  potassium 
taken  up  are  fairly  constant  above  pH  11,  but  barium 
and  calcium  show  no  such  limit.  The  order  is  the 
same  as  that  found  for  amorphous  silica  (Joseph  and 
Oakley,  A.,  1926,  132).  The  amounts  of  base  taken 
up  by  both  silica  and  clay  are  increased  by  the 
presence  of  the  neutral  salts  of  the  metals  concerned. 
The  proportion  of  neutralised  sodium  hydroxide  which 
forms  soluble  compounds  is  negligible  until  the  is 
above  9,  when  it  increases  rapidly  with  the  alkalinity. 
The  general  behaviour  of  the  clay  suggests  that  it  is 
an  insoluble  or  a  colloidal  weak  acid,  with  a  dissociation 
constant  of  approximately  10*s,  in  direct  equilibrium 
with  bases  in  solution,  the  salts  formed  being  equally 
insoluble.  With  alkali  more  concentrated  than  pn  9, 
however,  the  clay  begins  to  break  down,  giving 
silicates  and  aluminates  which  may  be  soluble,  e.g., 
sodium,  or  insoluble,  c.g,,  calcium.  The  viscosity 
and  specific  volume  of  suspensions  of  clay  show 
pronounced  maxima  between  pit  8  and  10  with  sodium 
hydroxide,  and  the  viscosity  maximum  is  enormously 
increased  when  the  clay  is  coagulated  by  sodium 
chloride.  Sodium  carbonate  does  not  produce  the 
same  effect.  This  behaviour  is  explained  by  sup¬ 
posing  that,  at  certain  concentrations,  sodium  hydr¬ 
oxide  forms  a  comparatively  non -viscous  sol  with 
clay.  The  addition  of  sodium  chloride  produces  a 
very  gelatinous  sol  which,  at  still  higher  concen¬ 
trations,  is  dissolved  by  the  hydroxide.  Comparisons 
with  reference  to  base  absorption  and  imbibitional 
water  are  made  between  Gezira  and  Mongalla  clays, 
kaolin,  bentonite,  ball  clay,  amorphous  silica,  and 
synthetic  alumino-silicate.  The  last-mentioned,  al¬ 
though  comparatively  coarse  and  only  slightly  clay- 
like  to  the  touch,  shows  considerable  analogy  with 
clay.  M.  S.  Burr. 

Gibbs  on  emulsification.  W.  D.  Bancroft  and 
C.  W.  Tucker  (J.  Physical  Chem.,  1927,  31,  1681 — 
1692). — The  modern  theory  of  emulsification  was  given 
implicitly  by  Gibbs,  who  recognised  definitely  that  a 
film  has  two  surfaces  and  therefore  two  surface  ten¬ 
sions,  which  are  not  necessarily  equal,  if  in  contact 
with  different  phases.  In  all  emulsions  the  dispersed 
liquid  is  on  the  side  of  the  film  having  the  higher 
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surface  tension,  and  an  experimental  technique  has 
now  been  developed  to  show  that  the  surface  tension 
of  an  emulsifying  film  is  higher  on  the  side  of  the 
emulsified  liquid.  Certain  qualitative  results  are 
given.  L.  S.  Theobald. 

Theory  of  peptisation.  II.  A.  von  Blzaoh 
(Kolloid-Z.,  1927,  43,  215—220;  cf.  A.,  1927,  310).— 
Variations  in  the  concentration  of  the  colloidal  solu¬ 
tion  with  the  proportion  of  solid  phase  are  found  in 
the  peptisation  of  palmitic  acid  by  alkali  hydroxides 
and  of  sulphur  gels.  The  time  must  be  regarded  as  a 
variable  in  peptisation  processes,  since  there  may  be 
either  ageing  of  the  sol  or  a  slow  change  in  the  com¬ 
position  and  state  of  the  solid  phase.  In  the  peptis¬ 
ation  of  ferric  hydroxide  gel  the  concentration  of  the 
sol  decreases  with  time  if  a  large  amount  of  the  solid 
phase  is  present.  The  composition  of  the  latter  may 
change  also  owing  to  hydrolytic  processes. 

0.  J.  Walker. 

Theory  of  peptisation.  III.  Peptisation  by 
means  of  hydrophilic  sols.  A.  von  Buzagji 
(Kolloid-Z.,  1927,  43,  220 — 224). — When  sols  are  used 
as  peptising  agents  the  curve  connecting  quantity  of 
colloid  dissolved  and  amount  of  solid  taken  exhibits 
a  maximum  as  in  the  case  of  peptisation  by  electro¬ 
lytes  (cf.  preceding  abstract).  The  systems  investig¬ 
ated  were  the  peptisation  of  charcoal  and  of  ferric 
hydroxide  by  various  soap  solutions,  of  kaolin  by 
humic  add,  and  of  aluminium  hvdroxide  by  alkaline 
alizarin  solutions.  0.  «J.  Walker. 


Denatnration  of  proteins.  W.  C.  M.  Lewis  (Z. 
physikal.  Chem.,  1927, 130,  345 — 352) . — Recent  views 
on  the  nature  of  denatnration  and  subsequent  floc¬ 
culation  are  considered,  with  special  reference  to  the 
work  of  P.  S.  Lewis  (A.,  1926,  1204;  1927,  270). 
It  is  suggested  that  whilst  flocculation  involves  the 
amino-  and  carboxyl  groups  of  contiguous  protein 
units,  the  process  of  denatnration  cannot  depend  on 
the  hydrolysis  of  the  polypeptide  linking  and  is  not 
directly  connected  with  the  amino-  and  carboxyl 
groups  of  the  protein.  Various  possibilities  in  regard 
to  this  process  are  considered,  the  hydrolysis  of  a 
grouping  analogous  to  an  ethylene  oxide  linking  being 
favoured.  It  is  suggested  that  the  process  involves 
the  spatial  separation  (possibly  by  hydrox}!  groups) 
of  the  carboxyl  and  ami  no -groups  belonging  to  one 
and  the  same  protein  unit,  which  is  thus  opened  up 
in  a  mechanical  sense.  The  mutual  affinities  of  the 
carboxyl  and  amino-groups  in  the  same  unit  are 
now  decreased,  with  increasing  possibility  of  union 
with  neighbouring  units,  and  so  of  flocculation. 
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Gelatinisation  of  lyophilic  sols  and  the  struc 
tura  of  lyophilic  gels.  H.  G.  B.  de  Jong  (1 
physikal.  Chem.,  1927,  130,  205— 216).—  Gelat-inis 
at  ion  of  agar  sols  has  all  the  characteristics  of 
flocculation,  but,  in  spite  of  this,  the  electric  cliarg 
and  the  hydration  of  the  particles'  remain  almos 
unchanged.  This  can  only  he  the  case  if,  at  th 
moment  of  gelatinisation,  these  two  factors  are  no 
distributed  uniformly  over  the  particles,  winch  nius 
have  unprotected  as  well  as  strongly  protected  regions 
Gelatinisation  results  through  these  unprotectei 

the  electric  charge  and  the  hydratioi 
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remain  free  to  line  the  inner  sides  of  the  spaces 
formed  in  the  resulting  spongy  aggregates.  Assum¬ 
ing  this  to  be  the  nature  of  gel  structure,  syneresis 
during  the  change  to  a  permanent  deformation  is  to 
be  expected,  and  this  has  been  shown  to  be  the  case 
by  submitting  threads  of  a  gel  of  viscose  to  a  stress, 
when  a  decrease  in  volume  is  obtained.  It  is  further 
shown  that  after  a  permanent  deformation  an  origin¬ 
ally  isotropic  gel  show’s  an  anisotropic  swelling  on 
suitable  immersion,  the  change  in  dimension  in  the 
direction  of  the  stress  being  always  less  than  that  in 
the  transverse  direction.  This  is  reversed  for  a  com¬ 
pression.  The  significance  of  the  forces  of  adhesion 
at  the  points  of  contact  and  of  the  charge  and  hydra¬ 
tion  at  the  remaining  free  places  is  discussed  in 
relation  to  the  swelling  equilibrium  and  to  gelatinis¬ 
ation.  L.  S.  Theobald. 

Action  of  benzenesulphonic  and  naphthalene- 
sulphonic  acids  on  gelatin.  0.  Marie  and  A. 
Bijffat  (Z.  physikal.  Chem.,  1927,  130,  233—236).— 
Benzenesulphonic  acid  dissolves  gelatin  rapidly,  but 
naplithalcnesulphonic  acid  precipitates  it  from  solu¬ 
tion  in  w’ater.  The  sodium,  potassium,  and  copper 
salts  behave  like  the  respective  acids. 

L.  S.  Theobald. 

Pectin  jellies,  (Miss)  G.  Spencer  {Fourth 
Colloid  Symposium  Monograph,  1926,  302 — 303). — 
Pectin  jellies  may  be  acid  or  alkaline ;  the  pectin  is 
ahvays  positively  charged.  Excess  of  sugar  crystall¬ 
ises  out,  and  aids  hydrolysis  of  the  pectin. 

Chemical  Abstracts. 

Organophilic  colloids.  G.  S.  Whitby  (Fourth 
Colloid  Symposium  Monograph,  1926,  203 — 223). — 
In  any  homologous  series  of  compounds  containing 
an  active  group  (OH,  CN,  CHO,  CO),  imbibition  by 
rubber  increases  as  the  series  is  ascended  ;  the  reverse 
is  the  case  for  cellulose  nitrate  and  acetate.  The 
behaviour  of  numerous  solvents  is  described.  The 
properties  of  colloids  are  discussed. 

Chemical  Abstracts. 

Cataphoresis,  electrical  charge,  critical  poten¬ 
tial,  and  stability  of  colloids.  H.  R.  Kruyt, 
A.  C.  W.  Hoodvoets,  and  P.  C.  van  der  Willigen 
(Fourth  Colloid  Symposium  Monograph,  1926,  304 — 
310). — Experiments  with  an  arsenic  trisulphide  sol 
show  that  the  rate  of  cataphoresis  increases  with 
addition  of  potassium  chloride  at  all  concentrations. 
There  is  no  reason  to  reject  the  theory  of  critical 
potentials.  Chemical  Abstracts, 

Influence  of  capillary  activity  on  cataphoresis 
and  coagulation.  H.  Freundlicii  and  G.  V. 
Slottman  (Z.  physikal.  Chem,,  1927,  129,  305 — 320). 

■ — The  cataphoretie  transference  velocity  of  arsenious 
sulphide  sols  has  been  measured  in  presence  of 
ammonium  and  mono-,  di-,  tri-,  and  tetra-ethyl- 
ammonium  chlorides  at  various  concentrations ;  the 
concentrations  necessary  for  coagulation  have  also  been 
determined.  Comparison  of  the  concentrations  required 
to  bring  about  equal  lowering  of  the  charge  on  the 
particles  show’s  good  agreement  with  Trail  he’s  rule ;  the 
Traube  coefficient  is  about  PS,  Le.,  the  square  root  of 
the  more  usually  observed  value.  Similar  results  are 
found  for  methyl-,  trimethyl-,  propyl-,  and  tripropyh 
ammonium  chlorides.  The  tetra-alkylammonium  salts 


are  peculiar  in  that  the  coagulating  influence  is  less 
than  would  be  expected  as  a  result  of  introducing 
another  methyl  group  into  the  next  lower  homologuc, 
but  is  much  greater  than  that  of  the  corresponding 
trialkylammonium  salt.  Similar  measurements  have 
been  made  of  the  transference  velocity  and  coagulating 
concentration  of  ferric  hydroxide  sols,  prepared  by 
oxidising  iron  pentacarbonyl  with  hydrogen  peroxide, 
in  presence  of  sodium  benzenesulphonate,  p-toluene- 
sulphonate,  and  p-cthylbcnzcncsulphonate.  The 
Trau be  coefficient  is  in  these  cases  about  3. 

The  capillary  activity  of  a  substance  is  a  deciding 
factor  in  its  catapho retie  and  coagulative  influence. 

3EL  F,  Gillbe. 

Cataphoresis  and  [electric]  charge.  H.  R. 
Kbuyt  and  P.  C.  van  der  Willigen  (Z.  physikal. 
Chem,,  1927,  130,  170 — 176). — The  velocity  of  cata- 
plioresis  of  sols  of  arsenious  and  mercury  sulphides 
is  increased  by  the  addition  of  univalent  cations  and 
lowered  by  that  of  multivalent  cations,  effects  which 
continue  nearly  to  the  precipitation  concentration. 
The  results  are  discussed  in  relation  to  Powis’  theory 
of  critical  potential  (A.,  1916,  ii,  521),  which  they  do 
not  necessarily  contradict.  L.  S.  Theobald. 

Association  in  liquids.  [Earl  of]  Berkeley 
(Nature,  1927,  120,  840 — 841). — A  device  which 
might  be  applied  to  the  investigation  of  association 
in  liquids  is  described.  If  a  liquid  is  contained  in  a 
tubular  cell  closed  at  the  top  by  a  semi-platiniscd 
plate  and  at  the  bottom  by  a  mirror,  the  cell  being 
mounted  as  a  centrifuge,  the  system  of  interference 
rings  centred  about  the  vertical  axis  will,  on  rotation 
of  the  cell,  move  across  the  field  of  view.  A  know¬ 
ledge  of  the  number  of  rings  and  the  rate  at  which 
the}r  pass  would  give  insight  into  the  changes  in 
the  “  optical  density  ”  of  the  liquid. 

A.  A.  Eldridge, 

Equilibrium  between  the  methoxide  and 
hydroxyl  ions  in  mixtures  of  methyl  alcohol  and 
water.  I.  (Pel.)  A.  Unmack  (Z.  physikal.  Chem., 
1927,  129,  349 — 369 ) . — From  conductivity,  solubility, 
and  reaction  velocity  measurements  the  equilibrium 
constant  Ks  of  the  reaction  OH'+MeOH^= 
0Me'+H20  has  been  calculated  from  the  equation 
Ar#==[OHf']a1/[C)BIef]a2,  in  which  av  the  activity  of 
the  methyl  alcohol,  and  a2,  the  activity  of  the 
water,  are  obtained  from  vapour  -pressure  measure¬ 
ments.  From  the  conductivity  determinations  K'= 
035,  and  from  solubility  measurements,  0*20,  the 
concentrations  being  in  mol. /litre.  The  constant  is 
somewhat  dependent  on  the  Ionic  concentration  and 
on  the  ratio  of  the  concentrations  of  methyl  alcohol 
and  water.  H,  F.  Gillbe. 

Acid  dissociation  of  a  quo-ions.  J.  N.  Bron- 
st ed  and  C.  V.  King  (Z.  physikal.  Chem.,  1927,  130, 
699 — 708). — The  acidity  of  a  positive  aquo-ion  such  as 
the  hexa-aquochromic  ion  is  governed  bv  a  dissocia- 

“  "oh 

Ct(H30)5 

H+.  The  variation  with  concentration  ol  rue 
base  dissociation  constant  Kc  is  in  agreement  with 
the  theoretical  equation  log  Ac=log 
where  g  is  the  ionic  strength,  Ka  the  acid  dissociation 
constant,  and  z  the  valency  of  the  ion.  Kc  for  the 


tion  of  the  type  [Cr(H20)6]+  +  * 


acid- 


hexa-aquochromic  ion,  determined  by  measurement 
of  the  velocity  of  hydrolysis  of  ethyl  diazoacetate  in 
presence  of  hexa-aquochromic  picrate  and  perchlorate, 
at  15°  and  infinite  dilution,  is  l*26x  10“4. 

II.  F.  Gillbe. 

Activity  of  weak  acids  in  aqueous  sulphate 
solutions.  M.  .Randall  and  C.  F.  Failey  (J.  Amer. 
Chem.  Soc.,  1927,  49,  2678 — 2681). — From  measure¬ 
ments  of  the  distribution  of  mono-  and  di-chloroacetic 
acids  between  magnesium  sulphate  solutions  and 
di-?i -butyl  ether  at  25°,  the  “  activity  coefficient ”  of 
each  acid,  defined  as  the  ratio  of  the  molality  in  pure 
water  to  that  in  a  salt  solution  of  a  given  activity,  is 
shown  to  diminish  by  an  amount  which  is  larger  the 
greater  the  dissociation  constant  of  the  acid.  This 
agrees  with  the  assumption  that  the  stronger  acid 
forms  the  larger  amount  of  hydrogen  sulphate  ion. 
Potassium  sulphate  lowers  the  “  activity  coefficient  19 
to  a  greater  extent  than  magnesium  sulphate  (cf. 
Randall  and  Langford,  A.,  1927,  729). 

S.  K.  Tweedy. 

Hydrogen-ion  concentration  of  saturated 
solutions  of  calcium  carbonate  and  hydrogen 
carbonate  in  water.  J.  W,  Williams  and  J.  A. 
Chtjcka  (J.  Amer.  Med.  Assoc.,  1927.  89,  445—446). 
—The  value  at  25°  of  calcium  carbonate  suspen¬ 
sions,  determined  with  the  hydrogen  electrode,  was 
8-64 — 8-86  (average  8-78) ;  that  of  calcium  hydrogen 
carbonate  solution,  determined  with  the  quinhy drone 
electrode,  was  5*98  in  presence  of  excess  of  carbon 
dioxide,  and  6*19  otherwise. 

Chemical  Abstracts. 

Application  of  Ghosh’s  theory  to  complex 
compounds.  A.  Grunberg  (Ann.  Inst,  platine 
[Russia],  1926,  4,  276 — 298). — Conductivity  measure¬ 
ments  for  many  complex  cobalt  and  platinum  salts 
arc  in  accord  with  Ghoslrs  theory,  but  the  compounds 
[Pt (NH„)4C12] (NOs)2,  [Co(NH3)5N02]Br2>  and 
[Co(NH3)5N021(N02)2  give  high  values  on  account 
of  hydrolysis.  Sources  of  variation  are  discussed. 

Chemical  Abstracts. 

Mol.  wt.  determination  of  saturated  vapours 
from  pure  liquids  and  mixtures  by  the  method  of 
displacement  by  a  current  of  air.  M.  S.  Vrevski 
(J.  Russ.  Phys.  Chem.  Soc.,  1927,  59,  593—597).— 
A  method  for  determination  of  mol.  wt.  of  saturated 
or  dissociated  vapours  has  been  devised  in  which  a 
current  of  air  is  passed  through  the  volatile  liquid 
instead  of  the  vapours  displacing  air  as  in  Victor 
Meyers  method.  A.  Ratcltffe. 

Dissociation  of  acetic  acid  vapour  and  the 
equilibrium  between  a  solution  of  acetic  acid 
and  its  vapour.  M.  8.  Vrevski,  K.  Mischt- 
5CHENKO,  and  B.  Muromcev  (J.  Russ.  Phys.  Chem. 
Soc.,  1927,  59,  598 — 607).— The  pressure  and  density 
of  the  saturated  vapour  of  acetic  acid  obtained  by  the 
method  of  displacement  by  a  current  of  air  agree 
with  the  equation  of  Gibbs  at  temperatures  between 
30°  and  90°.  This  also  applies  to  acetic  acid  solutions. 
The  partial  pressures  of  (Ac OH)  and  (AcOH)2  in  the 
vapour  have  been  calculated.  A.  Ratcltffe . 

Dissociation  of  the  vapour  of  formic  acid  and 
the  equilibrium  between  a  solution  of  formic 
acid  and  its  vapour.  M.  S.  Vrevski  and  A. 


Glagoleva  (J.  Russ.  Phys.  Chem.  Soc.»  1927,  59, 
008—616). — The  saturated  vapour  of  formic  acid  at 
temperatures  between  25°  and  80°  and  the  vapour  of 
formic  acid  solutions  at  60°  and  80°  are  found  to 
obey  Gibbs’  law.  The  number  of  associated  mole¬ 
cules  in  the  vapour  of  a  formic  acid  solution  of  a 
given  concentration  decreases  with  rise  of  temperature, 
but  the  percentage  of  water  in  the  vapour  phase  is 
increased.  A.  Ratcliffe, 

Equilibrium  between  solutions  of  formic  acid 
in  benzene  and  the  vapour  phase.  M.  S\  Veevski, 
N.  Held,  and  G.  Sghukarev  (J.  Russ.  Phys.  Chem. 
Soc.,  59,  1927,  617 — 630). — By  studying  the  com¬ 
position  of  the  vapour  and  vapour  pressures  of  a 
solution  of  formic  acid  in  benzene  at  temperatures 
below  73*2°  at  which  two  layers  exist,  it  is  shown  that 
this  system  belongs  to  group  IV  according  to  the 
two-layer  system  classification  of  Rosenbum  and 
Buchner  (“  Die  Heterogenen  Gleichgcwichtc/'  1918). 
Further,  at  71°  the  system  changes  from  group  IV  to 
group  III.  The  densities  and  partial  pressures  at 
59*96°  and  25°  are  in  agreement  with  Gibbs’  law. 
The  proportion  of  double  molecules  in  the  vapour 
increases  rapidly  with  rise  of  temperature. 

A.  Ratcliffe. 

Distribution  of  a  base  (sodium  hydroxide) 
between  two  acids  (nitric  and  hydrochloric)  in 
saturated  aqueous  solutions.  V.  I.  Nikolaev 
(J.  Russ.  Phys.  Chem.  Soc.,  1927,  59,  677 — 684). — 
Analyses  of  solutions  saturated  with  respect  to  sodium 
nitrate  and  sodium  chloride  at  temperatures  between 
15°  and  210°  show  that  with  rise  of  temperature  or 
with  an  excess  of  the  base  or  the  free  acids  in  solution 
nitric  acid  takes  up  in  every  case  more,  of  the  base 
than  hydrochloric  acid.  It  is  possible  that  heats  of 
dissolution  of  the  base,  acids,  and  products  of  the 
reaction  as  well  as  the  presence  of  water  have  an 
influence  on  the  distribution  of  the  base  between  the 
acids  in  a  saturated  solution.  A.  Ratcliffe, 

Molecular  volume  of  water  in  metal  salt 
hydrates.  E.  Moles  and  M.  Crespi  (Z.  physikal. 
Chem.,  1927,  130,  337—344 ;  cf.  Moles,  A.,  1926, 
336), — A  determination  of  the  molecular  volumes  of 
the  hydrates  of  manganous,  ferrous,  cobalt,  nickel, 
copper,  and  zinc  sulphates  shows  that  the  volume  of 
the  first  water  molecule  lies  between  10  and  11, 
whilst  that  of  the  remaining  molecules  is  about  14*6. 
Mckel  sulphate  monohydrate  forms  an  exception, 
the  molecular  volume  being  abnormally  high.  The 
results  are  in  accord  with  the  Werner  co-ordination 
theory,  but  they  lead  to  the  conclusion  that  the  first, 
not  the  seventh,  water  molecule  is  united  with  the 
anion.  The  molecular  volumes  of  the  following 
hexa-aquochromie  salts  have  also  been  determined  : 
potassium  chrome  alum,  violet  chromic  sulphate, 
violet  chromic  tetrasulphate,  violet  chromic  chloride, 
and  violet  chromic  ehlorosulphate.  The  same  rela¬ 
tions  are  found  to  hold  as  for  the  sulphates  of  bivalent 
metals.  The  hexa-aquosulphates  are  formulated  as 
follows  :  [Cr(H20)  J2(S04*H20)3,2H*0, 

K[Cr(H20) 6](S04*H20,S04) ,5HaO,  and 
HfCr(H20)6](S04*H20)2.  The  values  52  and,  51*6, 
calculated  for  the  molecular  volume  of  the  mono* 
aquosulphate  anion  from  data  for  the  two  series  of 


sulphates,  are  in  good  agreement  with  the  value  54 
calculated  for  H2S04,H20  at  0°  ALs. 

L.  L.  Bircumshaw. 

System  ethyl  alcohol-carbon  tetrachloride. 
S.  F.  Calhoun  and  T.  G.  Poulter  (Proc.  Iowa  Acad. 
Sci.,  1926,  33,  169). — The  total  and  partial  vapour 
pressures  of  the  system  ethyl  alcohol-carbon  tetra¬ 
chloride  were  determined  at  25°  and  60°.  An  appar¬ 
atus  for  the  determination  of  vapour  pressures  of 
substances  which  do  not  readily  react  with  mercury 
was  designed.  Chemical  Abstracts. 

System  magnesium  sulphate-water  from  68° 
to  240°.  H.  L.  Robson  (J.  Amer.  Chem,  Soc.,  1927, 
49,  2772 — 27 83) . — The  solubility  of  magnesium  sulph¬ 
ate  monohydrate,  determined  in  a  special  solubility 
bomb,  decreases  rapidly  as  the  temperature  rises  to 
200°,  and  then  slowly  up  to  at  least  238°.  fitard’s 
measurements  probably  fall  on  the  supersaturation 
curve  (A.,  1894,  ii,  442).  The  solubilities  of  the  liexa-, 
penta-,  and  tetra-hydrates  were  measured  at  85°, 
95°,  and  100° ;  optical  and  crystallographic  properties 
of  all  the  hydrates  are  recorded  and  the  methods  of 
preparation  are  discussed.  It  is  suggested  that  the 
rate  at  which  a  salt  approaches  equilibrium  with  its 
aqueous  solution  is  related  to  its  degree  of  crystallo¬ 
graphic  perfection.  S.  K.  Tweedy. 

Boundaries  of  the  heterogeneous  region  of 
cadmium  amalgams.  A.  L.  T.  Moesveld  and 
W.  A,  T.  be  Meester  (Z.  physikal.  Chem.,  1927, 
130,  146 — 153). — The  liquidus  curve  for  the  cadmium 
amalgams  has  been  determined  by  measurements  of 
the  E,3£.F,  of  homogeneous  liquid  amalgams  at  six 
temperatures  in  the  range  0 — 41°,  The  change  in 
composition  (concentration)  of  the  liquid  with  tem¬ 
perature  can  be  represented  by  the  equation 
2*855 -f 0*0954£  +0*0012S£2.  The  solidus  curve  could 
not  be  determined  in  a  similar  manner.  Exact  data 
for  the  latter  are  unknown,  and  former  determinations, 
which  are  only  approximate,  may  be  uncertain  on 
account  of  the  slowness  with  which  equilibrium  is 
established  in  solid  amalgams.  A  10%  amalgam  is 
recommended  for  use  in  the  Weston  cell. 

L.  S.  Theobald. 

Thermal  dissociation  of  strontium  carbonate. 
E.  O.  Jones  and  M.  L.  Becker  (J.C.S.,  1927,  2669 — 
2676). — Two  different  forms  of  apparatus  are  described 
for  the  measurement  of  dissociation  pressures.  Be¬ 
tween  650°  and  1 100°,  the  observed  values  for  strontium 
carbonate  lie  on  a  curve  of  the  same  form  as  that  found 
by  others  for  calcium  and  barium  carbonates,  viz., 
log  Pl_i°g  pt—killTt-llTJ,  K  for  strontium 
being  taken  as  l*05x  104  and  the  dissociation  tension 
at  928Q  as  10  mm.  The  curve  lies  wholly  between 
those  of  the  other  two  carbonates.  The  temperature 
at  which  the  dissociation  pressure  is  1  atm.  is,  by 
extrapolation,  1258°,  approximately  100°  higher  than 
those  given  by  Brill  (A.,  1905,  ii,  522)  and  Hedvall 
(A.,  1917,  ii,  208).  Except  for  the  extrapolated 
values  at  high  temperatures,  the  authors5  results  are 
not  in  good  agreement  with  those  of  Pott  (Diss., 
Freiburg,  1905).  Confirmation  of  the  validity  of  the 
curve,  especially  at  low  temperatures,  has  been 
obtained,  however,  by  using  the  carbonate  to  con¬ 
trol  the  carbon  dioxide  tension  in  a  study  of  the 


20 


BRITISH  CHEMICAL  ABSTRACTS . — A* 


C-CG~C02  equilibrium.  The  equilibrium  constants 
thus  determined  lor  the  system  at  different  temper¬ 
atures  lie  closely  on  Tigerse  hi  old's  curve  (Jemkoii- 
toret's  Annaler,  1923,  67).  No  evidence  of  the  exist¬ 
ence  of  a  basic  carbonate  lias  been  obtained, 

3VL  S.  Burr. 

Cause  of  formation  of  hair  copper  in  copper 
mattes.  (System  :  iron-eopper-sulphur. }  P.  P, 
Fedotkev  [with  D.  N.  Nedrigailov]  (Z.  anorg,  Chem., 
1927,  167,  329—340 ;  cf.  Tiederaaun,  B.,  1926,  710). 
—The  constitution  of  the  system  ferrous  sulphide- 
cuprous  sulphide  lias  been  investigated  by  thermal 
analysis  and  by  microscopical  examination,  which 
latter  leads  to  the  conclusion  that  the  two  sulphides 
are  only  partly  miscible  in  the  solid  state.  The  form¬ 
ation  of  hair  copper  in  the  system  probably  depends 
on  the  equilibrium  Cu2S Cu +CuS,  set  up  in  solid 
solution.  "  R.  Cuthill. 

Phase  diagram  of  sodium  nitrate,  N.  3. 
Kurnakov  and  V.  J.  Nickolajev  (Z,  physikal.  Chem., 
1927,  130,  193 — 204). — ' The  ternary  system  Na20~ 
N20^“H20  lias  been  investigated  by  measurements 
of*  solubility  and  of  the  density  of  the  saturated 
solutions  at  25°  and  65°,  L.  S.  Theobald. 

Equilibrium  in  the  system  CuS0t-NaJS0.“H90 
at  0%  25%  and  37-5°.  R.  U.  Cayen  andlf  .  John¬ 
ston  (J.O.S.,  1927,  2902). — An  error  in  a-  previous 
paper  (cf.  A.,  1927,  1142)  is  corrected. 

O.  J-  Walker. 

System  potassium  carbonate-sodium  carbon¬ 
ate-water  at  40°  ;  trihydrate  of  sodium  carbon¬ 
ate,  J.  W.  Bath  (J.  Araer.  Chem.  Soe.,  1927,  49, 
2734 — 2738). — • The  existence  of  sodium  carbonate 
trihydrate  is  demonstrated ;  it  is  converted  into 
monohydrate  with  evolution  of  heat  at  39*8°.  The 
recorded  data  for  the  solubility  of  sodium  carbonate 
at  40%  and  for  some  unknown  temperature  range 
above  this,  refer  to  solutions  in  equilibrium  with  the 
metas table  monohydrate  and  require  revision  (cf. 
Bain,  A.,  1925,  ii,  577;  Hill  and  Miller,  A.,  1927, 
4 IS).  S.  K.  Tweedy. 

System  mercuric  iodide-potassium  iodide- 
water.  (Mlle.)  M.  Pernot  (Compt.  rend,,  1927, 
185,  950— 953).— Measurements  at  20%  34°,  and  80° 
hv  the  method  of  Sehreinemakers  indicate  the  exist- 
once  of  the  com p o u nd  HgX> ,KI, H 2 0.  The  compou nds 
described  by  other  workers  may  be  mixtures  of  the 
above  with  potassium  iodide.  J.  Grant. 

System  FeClo-NiCU-HttO  at  25%  Y.  Osaka  and 
T.  Yaginuma  (Z.  physikal.  Chem,,  1927,  130,  480— 
481)— Two  series  of  solid  solutions  arc  formed. 
Ferrous  chloride  (with  4BLO)  is  saturated  when 
10 *6%  of  the  metal  is  replaced  by  nickel,  and  nickel 
chloride  (with  6H20)  is  saturated  when  65*6%  of  the 
metal  is  replaced  by  iron.  The  liquid  phase  in 
equilibrium  with  the  two  saturated  solid  solutions 
has  the  composition  FeCh  21*60,  NiClo  19*36,  H.,0 
59*04%.  "  "  Rf  W.  Lunt: 

Ternary  system  manganous  phosphate-phos¬ 
phoric  acid-water,  and  the  manganodiphos- 
phoric  acids.  €4.  Grubb  and  M.  Staesche  (Z. 
physikal.  Chem.,  1927,  130,  572— 583).— Transport 
measurements  indicate  that  solutions  of  manganous 


phosphate  in  concentrated  phosphoric  acid  contain  a 
complex  manganese  anion.  The  formula  of  the  acid, 
as  determined  bv  observation  of  the  isotherms  of  the 
system  Mn3(PC>4 )2-HrP04-H20  at  25°  and  55%  is 
H4Mn(P04)2>3H20.  Tripotassium  hydrogen  man- 
ganodiphosphate  pentahydrate  and  sodium  dihydrogen 
manganodi phosphate  tetrahydrate  are  stable  red 
crystalline  salts.  The  free  acid  forms  almost  colour¬ 
less  crystals  which  on  dissolution  in  water  gradually 
precipitate  the  sparingly  soluble  manganous  phos¬ 
phate,  Mn3(P04)2J2H2(X  Over  concentrated  sulphuric 
acid  the  trihydrate  of  the  acid  loses  two  molecules 
of  water.  The  only  stable  compounds  existing 
between  25“  and  55°  in  presence  of  phosphoric  acid 
at  various  concentrations  are  anhydrous  manganous 
phosphate  and  manganous  hydrogen  phosphate,  and 
H4Mn(P04)a,3H20.  H.  F.'Gillbe, 

Reciprocal  system  :  water,  sodium  chloride, 
magnesium  sulphate,  magnesium  chloride, 
sodium  sulphate.  A.  Kuffbr  (Caliche,  1927,  8, 
467 — 487 The  isotherms  of  this  system  from  0° 
to  S3:>  are  described  and  figured,  and  solubility 
tables  are  given  from  0°  to  100°  for  each  of  the 
salts.  Chemical  Abstracts. 

Quaternary  system  :  water,  sodium  nitrate, 
sodium  chloride,  sodium  sulphate,  between  100° 
and  0°.  A,  Chretien  (Caliche,  1926, 8.  390 — 408). — 
Graphs  and  tables  are  given.  At  68*5°  the  solution 
is  saturated  with  respect  to  chloride,  nitrate,  anhydr¬ 
ous  sulphate,  and  darapskite,  Na»S04,KaN03,H30. 
Darapskite  is  not  formed  above  68*5°  when  the 
solution  is  saturated  with  sodium  chloride.  Above 
78*5°  the  sulphate  is  anhydrous,  and  below  7*2°  is 
present  as  decahydrato  in  contact  with  solutions 
saturated  also  with  nitrate  and  chloride  only.  At  16° 
there  are  four  solid  phases  :  chloride,  darapskite, 
anhydrous  sulphate,  and  sulphate  decahydrafce. 

Chemical  Abstracts. 

System  FeClg-AlC^-H^O  at  25°.  G.  Mat,- 
qxiori  (Gazzetta,  1927, 57,  665 — 665). — Neither  double 
salts  nor  mixed  crystals  are  formed.  R.  W.  Lunt. 

System  A1C13~KCI~HC1-H20  at  25°,  G.  Mal- 
quori  (Gazzetta,  1927,  57,  66 1 — 0 62 ) . — Neither  addi¬ 
tive  compounds  nor  mixed  crystals  are  formed ;  the 
fractional  crystallisation  of  aluminium  and  potassium 
chlorides  is  readily  carried  out  in  the  presence  of  10% 
of  hydrogen  chloride.  11.  W.  Lunt. 

System  AX { N03 )S-KN OrrFe (N Q:l )*- H20  at  25°. 
G.  Malquori  (Gazzetta,  1927,  57,  663 — 664). — This 
system  show's  neither  double  salt  nor  mixed  crystal 
formation.  E,  W.  Lunt. 

High-temperature  equilibrium  between  thor¬ 
ium  oxide  and  carbon.  (X  H.  Prescott,  jim., 
and  W.  B.  Hincke  (J.  Amer,  Chem.  Soc.,  1927,  49, 
2744— 2753).— The  equilibrium  Th02  +  4C  (graphite) 
=  ThC2  +  2 CO  was  investigated  between  2000°  and 
2500°  Abs.  in  a  graphite  furnace.  The  equilibrium 
pressures  are  given  by  loglQp  (atm.) =8*069 — 19,325//, 
from  which  &F=  176,970 ~-73*892?  and  Afl=176,970 
g.-caL/mol.  at  1  atm.  The  heat  of  formation  of 
thorum  carbide  is  78,930  g.-caL/mol. ;  its 

m.  p.  is  very  close  to  2773°  Abs.  S*  K.  Tweedy. 
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High-temperature  equilibrium  between  alu¬ 
minium  oxide  and  carbon.  C.  H.  Prescott,  jun., 
and  W.  B,  Hincke  (J.  Amer.  Chcm.  Soc.,  1927,  49, 
27 53 — 27 59)  .—The  equilibrium  pressures  for  the 
reaction  2A1003+9C — AI4C3-b  OCO  between  2000° 
and  2300°  Abs.  are  given  by  :  log10 p  (atm.)  =8*21  — 
18.480/T,  whence  AF=507,760-225*6T  and  AH= 
507.700  g. -cal. /mol.  at  1  atm. ;  the  heat  of  formation 
and  free  energy  of  formation  of  aluminium  carbide 
at  25°  are  —60,260  g.-cal.  and  —53,240  g.-cal., 
respectively.  Berthclot  obtained  —220,830  g.-cal. 
for  the  former  figure.  S.  K.  Tweedy. 

Saturation  of  sugar-lime  solutions.  II. 
A.  H.  W.  Aten,  P.  J.  H.  van  Ginneken,  and  E. 
Verwey  (Z.  physikal.  Cliem.,  1927,  130,  365—377 ; 
ef.  A.,  1912,  i,  9). — Experiments  on  the  saturation  of 
sugar-lime  solutions  by  carbon  dioxide  are  recorded. 
The  influence  of  time,  temperature,  and  the  composi¬ 
tion  of  the  original  solution  lias  been  investigated, 
and  curves  are  given  showing  the  relation  of  R  to  N 
under  different  conditions,  R  being  the  degree  of 
saturation  of  the  solution  (or  the  ratio  of  the  absorbed 
carbon  dioxide  to  the  normality  of  the  original  solu¬ 
tion),  and  N  the  ratio  of  the  normality  of  the  filtrate 
to  that  of  the  original  solution.  From  dilute  solu¬ 
tions  (up  to  about  0*7  mol.  of  sugar  +ATCaO)  a  basic 
precipitate  separates  when  R  is  >0-5,  which  can  bo 
represented  by  the  formula  3Ca0,2C32H22011,a;CaC03. 
The  value  of  x  increases  with  R}  and  for  precipitates 
formed  at  the  ordinary  temperature  is  greater  than  8. 
The  precipitate  changes  si  owly  (more  rapidly  on  shaking) 
with  the  formation  of  a  hydrate  of  calcium  carbonate, 
CaC0336Bo0.  From  stronger  sugar-lime  solutions, 
e.g,y  0-7  mol.  of  sugar  +  l*7ArCaO,  a  second  strongly 
basic  precipitate  is  formed  when  i£=0T — 0*3.  The 
composition  of  this  varies  from  6Ca0,3C12H220u,C02 
to  CCa0,3C12H22011,2C02,  The  separation  of  each 
precipitate  is  a  reversible  process,  that  from  more  con¬ 
centrated  solutions  passing  into  solution  on  warming 
and  reappearing  on  cooling,  whilst  that  from  more 
dilute  solutions  is  less  soluble  at  higher  temperatures 
than  at  the  ordinary  temperature.  The  conductivity 
of  the  saturated  solution  undergoes  a  marked  decrease 
with  time,  and  from  a  consideration  of  the  data  it 
appears  that  the  solution  contains  complexes  of 
the  composition  a:CftC03, yCa ( OH )2 >zC12H22 0 n ,  where 
.r/?/— 0*5—2.  The  experimental  results  are  discussed, 
with  special  reference  to  the  probable  influence  of  the 
sugar  on  the  formation  and  composition  of  the 
precipitates.  L.  L.  Bircumsiiaw. 

Hydrolysis  of  compounds  which  may  occur 
in  Portland  cement.  W.  Lercii  and  R.  H.  Rogue 
(J.  Physical  Chcm.,  1927,  31,  1627— 1646).— The 
hydrolysis  of  the  compounds  3CaO,Si09,  3Ca0,AL,03, 
p-2CaO,SiOa,  5Ca0,3Al203,  y-2Ca0,SiO2,  and 
2CaO,Fe203  in  the  pure  state  has  been  investigated 
at  the  ordinary  temperature  but  without  reference 
to  the  conditions  which  obtain  in  cement  mortars  and 
concretes.  In  each  case,  the  compound  is  hydrolysed 
and  an  equilibrium  is  reached.  The  order  in  which 
the  compounds  give  up  lime,  in  decreasing  amount, 
is  that  given  above,  and  the  times  required  for 
equilibrium  to  bo  reached  are,  aluminates,  1  day, 
tricalcium  silicate,  8  days,  and  the  remaining  com¬ 


pounds,  12  days.  The  hydroxyl- ion  concentrations 
necessary  to  prevent  hydrolysis  are,  respectively, 
in  terms  of  — ,  12*3,  13*7,  11*7,  — ,  and  13*0  for 

the  compounds  in  the  above  order.  When  the  soluble 
products  are  removed  from  the  system,  the  silicates, 
aluminates,  and  ferrite  hydrolyse  eventually  to 
hydrous  silica,  hydrous  alumina,  and  hydrous  ferric 
oxide,  respectively.  When  the  soluble  products  arc 
not  removed,  hydrolysis  proceeds  with  the  formation 
of  calcium  hydroxide  and  a  silicate,  a  in  inmate,  or 
ferrite,  which  is  less  basic,  the  composition  of  this 
component  being  dependent  on  the  concentration 
of  hydroxyl  ion  and  the  amount  of  available  water. 

L.  S.  Theobald. 

Equilibria  in  systems  in  which  phases  are 
separated  by  a  semipermeable  membrane. 
XXIII.  F.  A.  H.  Schreinemakers  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1927,  30,  635 — 642). — A 

further  discussion  of  the  influence  of  temperature 
and  pressure  on  osmotic  equilibria  (see  A.,  1927, 
1142). 

Reaction  regions,  XVI.  (NH4)2Cr207-K2S04- 
KC1  and  (NH4)2Cr207-FeGS.  W.  P.  Jorissen  and 
G.  M.  A.  Kayser  (Z.  physikal.  Chcm.,  1927,  130, 
482 — 487). — Data  are  given,  and  expressed  graphic¬ 
ally,  for  the  limits  of  composition  within  which 
reaction  takes  place  when  induced  by  a  burning 
magnesium  ribbon  in  the  above  systems. 

R.  W.  Lunt. 

Heat  of  mixing  of  metals.  M,  Kawakami  (Z. 
anorg.  Cliem.,  1927,  167,  345 — 363). — The  heat  of 
mixing  of  a  number  of  pairs  of  the  following  metals 
in  the  molten  state  and  in  various  proportions  has 
been  measured  :  mercury,  potassium,  sodium,  tin, 
cadmium,  bismuth,  zinc,  lead,  and  antimony.  Where 
no  compound  formation  occurs,  the  heat  of  mixing  is, 
in  general,  negative,  but  in  cases  where  compounds 
are  known  to  be  formed  the  heat  effect  is  positive. 
It  therefore  appears  probable  that  intcrmetaUic  com¬ 
pounds  which  can  exist  in  the  solid  state  do  not 
dissociate  on  fusion.  R.  Cuthill. 

Temperature  effects  of  mixing  non-aqueous 
liquids.  W.  M.  Madgin,  J.  B.  Peel,  and  H.  V.  A. 
Briscoe  (J.C.S.,  1927,  2873 — 2877). — A  consideration 
of  the  data  previously  obtained  (A.,  1927,  521),  relat¬ 
ing  to  the  thermal  effects  occurring  on  mixing  a 
number  of  pairs  of  non-aqueous  liquids,  makes  it 
evident  that  these  changes  are  not  related  to  the 
polarity  of  the  liquids  as  indicated  by  their  dielectric 
constants.  The  effect  of  variation  of  initial  temper¬ 
ature  on  the  temperature  change  on  mixing  has  been 
determined  for  a  series  of  twelve  mixtures  in  which 
the  temperature  change  varies  from  a  large  positive 
to  a  large  negative  value.  The  variation  of  the 
change  with  the  initial  temperature  is  always  in  the 
same  direction,  i.e.}  it  becomes  more  positive  or  less 
negative  the  lower  the  initial  temperature.  The 
effect  may  be  explained  by  assuming  that  the  two 
liquids  contain  associated  molecules  which  dissociate 
on  mixing  and  combine  with  one  another  to  form 
compound  molecules,  the  first  process  being  endo¬ 
thermic.  Alteration  of  the  initial  temperature 
changes  the  thermal  effect  of  the  reactions,  and  also 
the  positions  of  equilibria.  M.  S.  Burr. 


22 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Heat  of  dissolution  of  potassium  nitrate  in 
water.  W.  A.  Roth  (Z,  physlkal.  Chem.,  1927, 
130,  539— 544),— Measurements  of  the  solubility  of 
potassium  nitrate  in  water  confirm  the  evidence  for 
the  existence  of  two  modifications  given  by  crystall¬ 
ographic  and  thermal  data.  The  heat  of  dissolution 
in  350  mols.  of  water  at  20-5°  is  —8*518,  and  in  460 
mols.,  —8*367  kg. -cal.  These  values  do  not  alter 
with  time.  Intermediate  values  gradually  change 
with  time,  owing  probably  to  the  presence  of  two 
modifications.  The  heat  of  transition  from  one  form 
to  the  other  is  0*15  kg. -cal.  H.  F.  Gillbe. 

Heat  of  formation  of  zinc  oxide.  G.  S.  Parks, 
C.  E.  Harlutzel,  and  L.  E.  Webster  (J.  Amer. 
Chem.  Soc.,  1927,  49,  2792 — 2795). — The  molal  heat 
of  dissolution  of  zinc  oxide  in  2*633J\r -hydrochloric 
acid  is  —15,263  g.-cal.  (15°)  at  20°.  Combination 
of  this  result  with  the  heat  of  dissolution  of  zinc  in 
acid  of  the  same  concentration  {Richards  and  Burgess, 
A.,  1910,  ii,  391)  gives  83,240  ±  200  g.-cal  for  the 
heat  of  formation  of  zinc  oxide  at  20 A 

S.  K.  Tweedy. 

Calculation  of  heats  of  combustion,  J.  E. 
Snyder  (J.  Amer.  Chem.  Soc.,  1927,  49,  2806 — 
2807  ;  cf.  Kharaseh  and  Slier,  A.,  1925,  ii,  636).- — The 
heat  of  combustion,  in  kg. -cal. /mol.  at  constant 
pressure,  of  aromatic  compounds  containing  carbon 
and  hydrogen  with  or  without  oxygen  is  given  by 
26*05x+24*85g+2/f  where  g  and  X  represent  the 
number  of  g  and  X  electrons  in  the  compound  (Paul¬ 
ing,  A.,  1926,  662)  and  y  is  a  term  represented  by  13 
for  each  etliylcnie  linking  and  22*7,  19*5,  13,  13,  6*5, 
3*2,  and  3*2,  respectively,  for  the  ether,  aldehyde, 
primary  alcohol,  ester,  secondary  alcohol,  phenol, 
and  tertiary  alcohol  groups.  The  carboxyl  and 
ketone  groups  do  not  influence  y.  The  average 
difference  between  the  calculated  and  experimental 
values  is  0*37%.  S.  K.  Tweedy. 

Calorimetric  method  for  determination  of  the 
coefficient  of  absorption  of  radium  8-rays.  D.  K. 
Yovanoyitch  (Arlx.  Hemiju,  1927, 1,  206 — 212). — The 
heat  changes  accompanying  the  absorption  by 
aluminium,  copper,  or  lead  of  the  cc~  and  (3-radiation 
of  radium  are  respectively  129*0  and  13*4  g.-cal. /hr. ; 
the  coefficient  of  absorption  of  [3-rays  is  51*02. 

R.  Truszkowski. 

Transference  numbers  and  degree  of  solvation 
of  the  ions  of  lithium  chloride  in  certain  alcohols. 
J.  N.  Pearce  and  W.  G.  Eversole  (Proc.  Iowa  Acad. 
Sei.,  1926,  33,  151—164). — The  true  and  ordinary 
transference  numbers  of  lithium  ions  in  solutions  of 
lithium  chloride  in  methyl,  ethyl,  and  ?i-propyl 
alcohols  have  been  determined  with  camphor  as  the 
reference  substance.  In  a  given  solvent  these  values 
and  the  degree  of  solvation  decrease  as  the  concen¬ 
tration  of  the  salt  is  increased ;  for  a  fixed  concen¬ 
tration  the  degree  of  solvation  decreases  as  the  com¬ 
plexity  of  the  solvent  molecule  increases. 

Chemical  Abstracts. 

Correction  of  conductivity  data  for  the  con¬ 
ductivity  of  the  solvent.  W,  P.  K.  Wynne- Jones 
(J.  Physical  Chem.,  1927,  31,  1647— 1662).— A 
solvent  correction  can  be  applied  to  conductivity  data 
in  water,  methyl  and  ethyl  alcohols,  on  the  assumption 


that  the  impurity  present  is  carbon  dioxide,  which  is 
probably  to  be  found  even  in  the  most  highly  purified 
solvents.  The  effect  on  conductivity  data  in  any 
solvent  will  be  determined  by  its  solubility  therein 
and  by  the  type  of  compound  formed.  When  the 
concentration  and  characteristics  of  the  latter  are 
known,  the  appropriate  correction  can  be  applied  by 
the  methods  now  described.  When  this  is  not  the  case, 
the  correction  can  be  applied  if  the  law  followed  is 
known,  although  this  method  is  less  desirable  than 
those  mentioned  above.  In  the  case  of  aqueous 
solutions,  the  nature  of  the  cell  is  of  greater  import¬ 
ance  than  the  conductivity  of  the  water,  when 
strongly  acid  or  alkaline  solutions  are  employed  at 
high  dilutions.  L.  S.  Theobald. 

Molecular  structure  in  solution.  III.  Electri¬ 
cal  conductivities  of  aqueous  solutions  of  cobalt 
chloride  and  hydrochloric  acid.  Prediction  of 
crystal  structure.  O.  R.  Howell  (J.C.S.,  1927, 
2843 — 2850). — The  electrical  conductivities  of  a  series 
of  solutions  containing  a  constant  amount  of  cobalt 
chloride  with  increasing  concentrations  of  hydro¬ 
chloric  acid  have  been  determined  and  compared 
with  those  of  a  similar  series  for  hydrochloric  acid 
alone.  By  plotting  the  differences  in  the  values  for 
corresponding  solutions  against  concentration  of 
acid,  a  curve  is  obtained  which  exhibits  a  pronounced 
minimum  at  the  same  concentration  of  acid  as  that 
which  gives  a  maximum  on  the  viscosity-difference 
curve  previously  obtained  (A.,  1927,  205).  Its 
general  form  may  be  accounted  for  on  the  theory 
originally  put  forward  (loc.  cit,)}  viz.,  that,  with 
increasing  acid  concentration,  the  hydrated  cation; 
Co(H20)6",  is  progressively  converted  into  the  anion 
CoCl4".  The  conductivity -difference  curve  falls 
sharply  to  the  minimum,  whilst  the  viscosity- 
difference  curve  falls  slightly  before  rising  to  the 
maximum.  This  is  due  to  the  initial  depression  of 
ionisation  of  cobalt  chloride  by  addition  of  acid. 
The  conductivity  decrease  is  aided  by  reduction  of 
ionisation,  but  the  viscosity  increase  is  checked, 
because  of  the  decrease  in  the  number  of  viscous 
Co(H2O)0"  ions.  For  the  same  reason  there  are 
similar  resemblances  and  differences  between  the 
curve  obtained  by  plotting  concentration  of  acid 
against  difference  of  specific  resistance,  instead  of 
conductivity,  and  those  showing  differences  of 
refractive  index  and  density  (A.,  1927,  1136).  The 
structure  of  zinc  and  magnesium  orthosilicates,  and 
of  cobalt  oxide  and  fluoride,  originally  predicted 
from  the  theory  of  the  colour  of  cobaltous  compounds 
(A.,  1924,  ii,  817),  has  since  been  confirmed  by  other 
methods.  M.  S.  Burr, 

Thickness  of  the  Helmholtz  double  layer. 
J.  F.  McClendon  (Science,  1927,  66,  200). — The 
thickness  of  the  double  electric  layer  around  colloid 
particles  is  considered  by  Gouy  to  be  of  dimensions 
greater  than  molecular.  The  surface  of  a  charged 
metallic  electrode,  immersed  in  a  solution  of  an 
electrolyte,  and  the  layer  of  excess  ions  of  opposite 
sign  act  as  the  plates  of  a  condenser,  the  capacity  of 
which  can  be  measured,  whence  the  thickness  of  the 
Helmholtz  double  layer  can  be  calculated.  Using 
gold  electrodes  the  values  for  0*1  A-  and  0*001  A7- 


solutions,  respectively',  were  0*194  and  0*325  X 10  6 
cm,  The  former  value  is  in  fair  agreement  with 
Gouy’s  value,  and  the  change,  as  for  Gouy’s  values,  is 
in  the  direction  of  increase  of  thickness  with  dilution 
of  the  electrolyte.  A,  A.  Eldridge, 

Theory  of  the  hydrogen  electrode,  F.  Leuth- 
abdt  (Helv.  Chim.  Acta,  1927,  10,  888 — S96) . — The 
importance  of  considering  the  solubility  of  hydrogen 
in  the  aqueous  medium  when  making  measurements 
with  the  hydrogen  electrode  is  emphasised.  If  y0  is 
the  solubility  in  a  standard  solution  and  y  that  in 
the  medium  under  examination,  the  correction  to 
apply  to  the  observed  E.M.F.  is  Ar,=RT  j2F  .  log*y0/y. 
Measurements  with  the  cells  HujHOlc  HClc,  aqueous 
solution  of  glycerol jH2  yield  values  m  good  agree¬ 
ment  with  this  expression.  Further  support  is 
afforded  by  measurements  of  similar  cells,  with  and 
without  glycerol,  in  which  one  electrode  was  main¬ 
tained  at  a  constant  temperature  whilst  the  tem¬ 
perature  of  the  other  was  varied.  Values  of  A-  for 
solutions  of  hydrochloric  acid,  potassium  chloride, 
acetic  acid,  glycerol,  and  ethyl  alcohol  at  various 
concentrations  are  tabulated.  These  values  are 
fairly  largo;  e.g.}  for  1*0,  2*0,  and  4-0 Absolutions  of 
potassium  chloride  the  values  of  A-  at  15°  are  2*5, 
5*4,  and  10*3  millivolts,  respectively. 

"  J,  S.  Carter. 

Effect  of  neutral  salts  on  potential  of  hydrogen 
electrode.  III.  J.  Przerorovski  and  M.  Fleiss- 
ner  [with  T.  Pofowa]  (Z.  anorg.  Chem.,  1927,  167, 
364 — 368 ;  cf.  A.,  1924,  ii,  87).—' The  potential  of  a 
hydrogen  electrode  in  a  solution  of  hydrogen  bromide 
is  increased  by  the  presence  of  the  chlorides  or 
bromides  of  potassium,  sodium,  or  lithium.  In 
general,  the  bromides  have  a  greater  effect  than  the 
corresponding  chlorides,  the  lithium  salts  have  the 
greatest  effect,  and  the  potassium  salts  the  least, 
the  results  as  a  whole  pointing  to  a  close  connexion 
between  the  neutral  salt  effect  and  hydration.  With 
addition  of  increasing  amounts  of  ethyl  alcohol  to  a 
solution  of  sulphuric  acid,  the  potential  of  a  hydrogen 
electrode  immersed  in  the  solution  first  decreases, 
then  passes  through  a  mini  muni,  and  finally  rises 
again,  and  in  presence  of  alcohol  the  neutral  salt 
effect  is  less  than  it  is  in  solutions  containing  no 
alcohol,  R.  Cutiiill. 

Apparent  potential  of  dextrose  solutions.  R. 
Wurmser  (Corapt.  rend.,  1927,  185,  1038—1041).— 
Platinum  or  gold  electrodes  in  a  buffered  3%  solution 
of  dextrose  at  40°  attain  potentials  which  are  equal 
for  the  two  metals,  but  the  potential  and  the  rate  at 
which  it  is  developed  depend  on  the  nature  of  the 
buffer  and  on  the  pa  value.  The  final  value  ( E)  is 
given  (with  respect  to  the  normal  hydrogen  electrode), 
for  a  0*13f' -phosphate  buffer  mixture,  by  the  relation, 
jET=0*489-0*086pFI±0*002  volt.  At  7*5 
—0*147  volt,  which  is  near  the  value  obtained  for 
lajvulose  (A,,  1927,  316).  The  presence  of  a  dye 
(methylene-blue,  phenosaf  ranine,  or  Janus-green) 
lowers  or  raises  the  potential  according  as  it  is  present 
in  the  oxidised  or  reduced  state.  For  pK>  10  the 
limiting  potentials  are  not  constant,  owing  to  the 
partial  utilisation  in  side  reactions  of  the  hydrogen 
liberated,  J.  Grant. 


Simple  type  of  flowing;  junction.  E.  J.  Roberts 
and  F.  Fenwick  (J.  Amer.  Chem.  Soc.,  1927,  49, 
2787 — 2791). — The  two  streams  of  solution  play  on 
opposite  sides  of  a  vertical  mica  strip  and  flow  down 
wax  channels  past  a  small  hole  in  the  strip.  A 
constant  P.D.  is  attained  in  a  few  seconds.  The 
observed  P.D.  between  0*1  M- -hydrochloric  acid  and 
0*1  Af-potassium  chloride  solutions  agrees  fairly  well 
with  that  obtained  by  Maclnnes  and  Yell  (A.,  1922,  ii, 
252)  and  is  in  accord  with  the  value  calculated  from 
Lewis  and  Sargent’s  equation.  S.  K.  Tweedy. 

Cells  with,  identical  unchangeable  electrodes, 
V.  Karfen  (Compt.  rend.,  1927,  185,  942—944).— 
The  experiments  previously  described  (A.,  1927, 
1144)  have  been  extended  to  other  types  of  unattack- 
able  electrodes  and  analogous  results  obtained.  The 
E.M.F.  is  lower  in  an  atmosphere  of  hydrogen,  but 
is  unaltered  in  oxygen.  Cells  with  such  electrodes 
(e.g.t  carbon  or  platinum)  in  an  aqueous  solution  of 
sodium  hydroxide  and  in  an  immiscible  liquid 
amyl  alcohol)  give  potentials  of  the  order  of  0*5  volt, 
tho  electrode  in  the  aqueous  layer  being  negative. 

J.  Grant. 

Contact  resistance  between  electrodes  and 
electrolytes.  O.  Scarpa  and  E.  Denina  (Z. 
Pliysikal.  Chem.,  1927,  130,  449—171). — Since  the 
sum  of  all  the  potentials  in  a  circuit  comprising  a 
source  of  E.M.F.  and  an  electrolyte  containing  two 
electrodes  is  zero,  the  following  expression  obtains  : 
V—  ir— jER—  e+  — ip+  —  tp-=0,  where  V  is 

the  E.M.F.  of  the  source,  i  the  current,  E+  and  E~ 
are  the  E.M.F.  of  polarisation  at  the  electrodes, 
eP  and  e~  the  contact  potentials  between  the  electrodes 
and  the  electrolyte,  and  p+  and  p~  the  contact  resist¬ 
ance  between  electrodes  and  electrolyte.  The  diffi¬ 
culties  associated  with  the  determination  of  E+> 
and  e-  have  been  avoided  by  the  use  of  a  double 
electrode  which  may  be  either  cathode  or  anode. 
From  measurements  of  the  resistance  of  the  electrolyte 
from  one  member  of  the  double  electrode  to  the  other 
values  have  been  obtained  for  the  apparent  contact 
resistance.  These  measurements  have  been  carried 
out  by  an  alternating-current  bridge  method,  a  small 
alternating  current  passing  through  the  electrolyte 
between  the  two  members  of  the  double  electrode, 
precautions  being  taken  to  ensure  that  these  were  at 
the  same  potential.  Values  of  the  apparent  contact 
resistance  per  sq.  cm.  of  electrode  surface  have  thus 
been  obtained  for  a  wide  range  of  continuous  currents 
flowing  through  the  electrolyte  from  the  double- 
membered  electrode  to  the  other  electrode.  The 
data  refer  to  the  following  :  anodes  and  cathodes  of 
nickel,  copper,  retort  carbon,  lead,  gold,  silver,  soft 
and  electrolytic  iron,  graphite,  and  platinised  platinum 
in  sodium  hydroxide  solution  and  in  sulphuric  acid 
solution.  It  is  shown  that  the  contact  resistance  so 
determined  is  a  function  of  the  degree  of  polarisation 
of  the  electrodes,  of  the  nature  of  the  electrodes  and  of 
the  electrolyte,  of  the  current  density,  of  the  duration 
of  the  polarisation,  of  the  physical  state  of  the  electrode 
surface,  and  of  the  temperature.  R.  W.  Lent. 

Effects  of  uneven  distribution  of  current 
density  over  an  electrode.  E.  S.  Hedges  (J.C.S., 
1927,  2710— 2711).— In  electrolysis  the  current  tends 
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to  concentrate  at  the  edges  and  corners  of  a  rectan¬ 
gular  electrode,  and  all  dependent  phenomena  follow 
the  same  course,  e.g.,  film  formation,  corrosion,  or 
metallic  deposition.  Curious  effects  are  observed 
with  easily  passivated  metals.  The  inside  of  an 
anode  may  become  passive  and  the  outside  active, 
the  lower  portion  of  the  outside  passive  and  the  upper 
active  near  the  liquid  line,  or  only  the  corners  and 
edges  of  an  electrode  may  he  passive.  The  inside  of  a 
cobalt  electrode  sometimes  dissolves  to  give  a  solution 
of  green  cobaltie  ions,  whilst  on  the  outside  a  pink 
cobaltous  solution  is  formed.  Periodic  phenomena 
have  been  observed,  but  they  do  not  consist  of  an 
alternation  of  the  active  and  passive  regions  as 
required  by  Adler's  theory  (A.,  1912,  ii,  891).  In  fact 
they  do  not  differ  from  those  observed  at  higher 
current  densities  when  the  whole  surface  of  the 
electrode  becomes  alternately  active  and  passive.  In 
addition.,  electrodes  have  been  examined  which, 
although  differentiated  into  active  and  passive  zones, 
do  not  dissolve  periodically.  M.  S.  Burr. 

Flame  and  combustion.  W.  A.  Bone  and 
I).  T.  A.  Town  end  (Nature,  1927,  120,  880). — 
Polemical.  A.  A.  Eldridge. 

Ignition  of  natural  gas-air  mixtures  by  heated 
metal  bars.  H.  F.  Coward  and  P,  G.  Guest  (J. 
Amer.  Cheni.  Soc.,  1927,  49,  2479— 2486).— Wide 
metal  bars  ignite  mixtures  of  natural  gas  (93*2%  of 
methane)  and  air  more  readily  than  narrow  bars, 
and  metals  of  greater  catalytic  effect  must  be  much 
hotter  than  those  of  smaller  catalytic  effect.  This 
temperature  difference  may  attain  several  hundred 
degrees.  For  nickel,  tungsten,  and  certain  steels  the 
ignition  temperature  rises  regularly  with  increasing 
natural  gas  content,  although  for  platinum  the  most 
violently  explosive  mixtures  require  the  highest 
temperatures.  Iron  bars  did  not  give  reproducible 
results.  Catalytically  active  solid  surfaces  tend  to 
raise  the  ignition  temperature  of  the  mixture ;  nickel 
exhibits  definite  catalytic  action  as  compared  with 
silica.  Moderate  turbulence  brings  inflammable  gas 
into  the  zone  of  burnt-out  mixture  and  this  raises  its 
temperature  (possibly  to  the  ignition  point)  when  it 
is  near  to,  but  not  on,  the  heated  surface. 

S.  K.  Tweedy. 

Thermal  decomposition  of  ozone,  E.  H. 
Riesenfeld  and  W.  Bohniioltzer  (Z.  physikal. 
Chcm.,  1927,  130.  241 — 276). — The  thermal  decom¬ 
position  of  ozone  in  the  dark  has  been  investigated 
using  a  Warburg  differential  manometer.  The  values 
of  the  concentration,  c,  and  of  the  velocity  of  decom¬ 
position,  Ac  j  A!,  in  mol.  per  litre  were  derived  by 
graphical  means.  The  decomposition  of  ozone  in 
pure  ozone-oxygen  mixtures  can  be  resolved  into 
two  reactions,  one  uni  molecular  and  the  other 
bimoleeular.  At  a  pressure  of  400  mm.  and  a  tem¬ 
perature  of  90°,  the  velocity  coefficients  kt  and  k2  of 
these  reactions  have  the  mean  values  0*488  X  10~2 
and  2*30,  respectively,  and  at  99*5°,  the  values 
0*673  X  10”2  and  0*34.  These  are  maximal  values  for 
the  limiting  velocity  of  decomposition,  f.e.,  the 
decomposition  obtained  when  accelerators  of  the 
reaction  are  excluded.  The  bimoleeular  reaction  is 
independent  of  pressure,  but  the  unimolecular  reaction 


is  inversely  proportional  to  the  total  pressure  pre¬ 
vailing  at  a  given  time.  The  temperature  coefficient 
between  9GD  and  100°  for  the  unimolecular  reaction  is 
1*8  and  for  the  bimoleeular  reaction  2*94 ;  near  90°,  the 
velocity  of  decomposition  can  be  expressed  by  the  for¬ 
mula  Ac/At^ihSc  .  P_1)1-8W~ 90)/1°  —  (2*30c2)2*93c*~90)'10} 

where  P  is  the  total  pressure  in  mm.  of  mercuiy  and 
c  is  the  concentration  in  mol.  per  litre.  The  values 
for  the  limiting  velocity  of  decomposition  agree  with 
those  of  previous  workers,  and  since  this  velocity  is 
independent  of  the  size,  shape,  and  material  of  the 
reaction  vessel,  it  is  assumed  that  both  reactions  are 
of  the  homogeneous  type.  Traces  of  catalysts  have 
a  marked  effect,  a  hundredfold  increase  being  not 
unusual.  Two  types  of  catalysis  have  been  observed, 
the  one,  as  produced  by  dust  particles,  for  example, 
proceeding  as  a  unimolecular  reaction,  and  the  other, 
which  is  produced  by  gaseous  organic  substances, 
showing  a  high  and  uncertain  order  of  reaction, 
explicable  on  the  assumption  that  the  catalyst  is 
destroyed  during  the  course  of  the  reaction.  The 
addition  of  carbon  dioxide,  nitrogen,  helium,  or  argon 
accelerates  the  decomposition  of  ozone.  The  bi- 
molecular  reaction  increases  whilst  the  unimolecular 
reaction,  in  consequence  of  the  increase  in  pressure, 
decreases.  Referred  to  the  same  pressure  of  ozonised 
oxygen,  the  unimolecular  reaction  is  retarded,  but 
referred  to  the  same  total  pressure  it  is  accelerated, 

L.  S.  Theobald. 

Thermal  decomposition  of  ozone.  Comput¬ 
ation  of  velocity  coefficients  determined  by  the 
manometric  method.  R.  O.  Griffith  and  A. 
McKeown  (J.  Amer.  Cliem.  Soc.,  1927,  49,  2721— 
2729), — A  reply  to  the  criticism  of  Wulf  and  Tolman 
(A.,  1927,  631).  Velocity  coefficients  of  the  above 
reaction  may  he  vitiated  by  incorrect  interpretation 
of  the  observed  pressure  differences  and  by  erroneous 
estimation  of  the  pressure  corresponding  with  total 
decomposition.  Warburg’s  data  (A.,  1902,  ii,  130) 
suffer  slightly  from  the  first  error  ;  Wulf  and  Tolman ’s 
data  are  vitiated  more  seriously  by  the  second  error, 
and  Jahivs  results  (A.,  1906,  ii,  225)  suffer  very 
considerably  from  both  errors.  S.  K.  Tweedy, 

Velocity  of  interaction  of  ions.  F.  G.  Soper  (J. 
Physical  Ghent,,  1927,  31,  1790 — 1797 ;  cf.  Bronsted 
and  Livingston,  A.,  1927,  319) . — Theoretical .  The¬ 
ra  te  of  interaction  of  ions  can  he  represented  by  the 
equation  log  ^=rc  +  0*66rAzBwb  where  h  is  the  classical 
velocity  coefficient,  %  and  zn  are  the  valencies  of  the 
ions,  and  u  is  the  ionic  strength.  The  potential 
energy  possessed  by  the  ions  in  virtue  of  their  charges 
is  regarded  as  contributing  to  the  critical  increment 
of  the  reaction,  and  is  evaluated  on  the  Dcbve- 
Hiickel  theory.  The  velocity  equation  has  been 
tested  by  determining  graphically  the  value  of  the 
constant  of  the  last  term,  using  the  data  of  other 
investigators  for  the  reactions  between  the  following 
pairs  of  ions  :  iodide  and  persulphate,  formate  and 
silver,  hydroxyl  and  dibromosucciiiate,  iodide  and 
iodate,  and  ferric  and  stannous.  The  average  value 
of  the  constant  is  0*62^:0*13.  L.  S.  Theobald. 

Effect  of  shaking  on  the  evolution  of  gases  from 
supersaturated  solutions  and  its  importance  for 
the  measurement  of  the  velocity  ol  certain 
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chemical  reactions*  K.  J,  Pedersen  (J,  Araer. 
Chem.  Soc.,  1927,  49,  2681 — 2689) . — The  velocity  of 
the  unimolecular  action  of  acid  with  sodium  hydrogen 
carbonate  (Faurholt,  A.,  1925,  ii,  295)  passes  through 
a  maximum  as  the  number  of  horizontal  shaking 
impulses  given  to  the  solution  per  minute  is  pro¬ 
gressively  increased ;  the  length  of  each  impulse  also 
has  an  effect.  The  maximum  is  attributed  to  a  kind 
of  resonance  effect  on  the  motion  of  the  liquid  in  the 
vessel.  A  mathematical  expression  for  the  velocity 
of  evolution  of  gas  during  a  reaction  is  derived  and 
numerical  examples  illustrating  its  application  arc 
given.  The  importance  of  the  results  in  avoiding 
the  supersaturation  error  in  certain  reaction- velocity 
measurements  is  discussed  (cf.  B  rousted  and  King, 
A.,  1925,  ii,  1171).  S.  K.  Tweedy. 

Determination  of  the  kinetics  of  excessively 
rapid  reactions  by  separation  of  the  reactions, 
E.  Abel  and  R.  Siebenschein  (Z.  physikal.  Chem,, 
1927,  130,  631 — 657 ) . — Periodic  acid  does  not  react 
directly  with  iodides  with  the  formation  of  free  iodine, 
hut  is  first  reduced  to  iodic  acid,  which  then  reacts 
in  the  usual  way  with  a  further  quantity  of  iodide. 
The  kinetics  of  the  reactions  involved  are  discussed. 

H.  F,  Gillbe. 

Kinetics  of  the  addition  of  water  to  oxy-com- 
pounds.  New  hydrogen-ion  catalysis.  L.  Smith, 
G.  Wode,  and  T.  Widhe  (Z.  physikal.  Chem.,  1927, 
130,  154 — 166). — The  catalytic  activity  of  nitric 
and  perchloric  adds  in  the  addition  of  water  to 
epiclilorohy drin  and  to  ethylene  oxide  has  been  investig¬ 
ated.  Catalysis  by  the  hydrogen  ion  takes  place,  the 
nature  of  the  anion  being  of  little  importance  in  the 
first  case.  In  aqueous  solution  the  elements  of 
hydrochloric  acid  quickly  unite  with  epichloro- 
hydrin,  the  reaction  being  of  the  third  order,  but  with 
the  other  acids  addition  of  water  is  much  slower. 
Catalytic  activity  of  the  hydrogen  ion  is  also  shown 
in  the  ease  of  trimethylene  oxide  and  sulphuric  acid. 
In  all  cases  the  addition  of  water  in  neutral  solution 
is  extremely  slow.  L.  S.  Theobald. 

Decomposition  of  triethylsulphonium  bromide 
in  mixed  solvents.  R.  F.  Cobra n  (Trans.  Faraday 
Soc.,  1927,  23,  605 — 614). — The  velocity  coefficients 
of  the  unimolecular  decomposition  of  triethylsulphon¬ 
ium  bromide  have  been  determined  at  80°  and  90°  in 
mixtures  of  benzyl  alcohol  with  toluene  and  glycerol, 
respectively.  In  general  the  reaction  in  organic 
solvents  reaches  practical  completion,  but  in  the 
mixtures  containing  glycerol  an  equilibrium  was 
obtained  and  a  correction  for  it  applied  to  the  velocity 
coefficients  in  these  mixtures.  The  results  show  that 
the  rate  of  decomposition  is  increased  by  toluene  and 
decreased  by  glycerol.  Both  solvents,  however,  cause 
a  fall  in  the  apparent  critical  increments  of  activation 
as  calculated  from  the  temperature  coefficients.  This 
indicates  anomalous  behaviour  on  the  part  of  the 
glycerol.  The  absorption  spectra  of  the  salt  in 
various  mixtures  have  been  determined  for  the  short 
infra-red  region  by  the  methods  of  Taylor  and  Lewis 
(J.C.S.,  1922,  121,  665),  the  radiomicrometer  being 
replaced  by  a  thermopile  and  Moll  galvanometer. 
With  the  benzyl  alcohol-toluene  mixtures  there  is  a 
shift  in  the  position  of  the  band  head  which  is  in 


satisfactory  agreement  with  the  alteration  in  the 
observed  critical  increment.  For  the  gtycerol 
mixtures  the  head  of  the  band  shifts  towards  the 
shorter  wave-lengths,  which  is  opposite  to  that 
calculated  from  the  critical  increment,  but  in  the 
direction  to  be  expected  from  the  effect  of  glycerol  on 
the  velocity  coefficient.  Therefore  the  band  head 
probably  gives  the  true  critical  increment.  No 
explanation  of  the  anomaly  can  be  given.  Investig¬ 
ations  on  the  velocity  of  decomposition  in  practically 
dust-free  propyl  alcohol  solutions  indicate  that  the 
dust  ordinarily  present  lias  no  appreciable  influence 
(cf.  Rice,  A.,  1926,  917).  M.  S.  Burr. 

Oxidation  of  organic  molecules.  II.  C. 
Fromageot  (J.  Chim.  phys.,  1927,  24,  623 — 656 ;  cf. 
A.,  1926,  1 124).— Acetaldehyde  is  slowly  oxidised  by 
eerie  ions  when  the  former  is  present  in  great  excess. 
The  oxidation  may  be  attributed  to  a  relatively  small 
number  of  abnormally  reactive  molecules,  consisting 
probably  of  hydrated  vinyl  alcohol,  and  the  velocity 
of  the  reaction  is  conditioned  by  the  speed  of  form¬ 
ation  of  these  active  molecules.  Similar  keto-cnol 
tautomcrism  is  indicated  by  a  study  of  the  ultra¬ 
violet  absorption  spectrum  of  pyruvic  acid  in  aqueous 
solution  at  varying  concentration  and  p!t.  Ceric  ions 
oxidise  the  ketone  form  instantaneously  and  the  enol 
form  more  .slowly  but  with  the  absorption  of  a  larger 
amount  of  oxygen.  There  is  no  difference  in  the 
behaviour  of  the  two  forms  towards  thallic  ions,  the 
oxidation  being  much  slower  in  this  case.  An 
approximate  calculation  of  the  proportions  of  the  two 
forms  present  under  various  conditions  has  been 
made,  and  it  is  shown  that  the  oxidation  of  the  ketone 
form  by  ceric  ions  takes  place  in  accordance  with  the 
equation  Ac#CO2H+0-5O2 — >  AcOH+COa.  Evi¬ 
dence  is  given  of  the  formation  of  an  intermediate 
complex  between  the  ceric  ions  and  the  pyruvic  acid. 

G.  A.  Elliott. 

.  Mutarotation.  III.  Dextrose  equilibria  in 
methyl  alcohol  and  mixtures  of  methyl  alcohol 
and  water.  J.  C.  Andrews  and  F.  P.  Worley 
(J.  Physical  Chem.,  1927,  31,  1880—1883).— The 
equilibrium  optical  rotation  of  dextrose  in  methyl 
alcohol  and  in  mixtures  of  methyl  alcohol  and  water 
has  been  measured.  The  proportion  of  a-glucose  is 
increased  as  water  is  replaced  by  methyl  alcohol,  No 
change  in  the  optical  rotation  could  be  detected  after 
dissolving  in  methyl  alcohol  or  water  mixtures  of 
a-  and  p-glucose  in  the  calculated  proportion  for 
equilibrium.  The  results  are  considered  not  to 
eliminate  the  possibility  of  the  formation  of  an 
intermediate  substance,  although  none  could  be 
detected.  L.  S.  Theobald. 

Mutarotation  and  the  reaction  of  the  solution. 
H.  Colin  and  (Mlle.)  A.  Chaudun  (Bull.  Roc. 
chim.,  1927,  [iv],  41,  1461— 1465),— The  effect  of 
lithium  and  calcium  hydroxides  on  the  rate  of 
mutarotation  of  dextrose  is  similar  to  that  of  sodium 
hydroxide  (A.,  1927,  426}  for  concentrations  below 
N 1 500.  The  accelerating  influence  of  rncthylarnine 
is  greater  than  that  of  ammonia,  and  is  even  greater 
than  would  be  expected  from  its  conductivity,  the 
active  agent  being  assumed  to  be  the  hydroxyl  ion. 
Carbamide  at  a  concentration  of  2%,  and  pyridine  in 
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0- *01  N.  solution  have  no  effect  whatever.  The  rate 
of  transformation  of  dextrose  is  accelerated  by  all 
acids,  except  at  very  high  dilutions,  whereas  the 
mutarotation  of  lee  villose  is  retarded  by  weak  acids 
at  all  dilutions,  and  by  strong  acids  in  very  dilute 
solution,  but  is  promoted  by  concentrated  strong  acids. 

R.  Cuthill. 

Hydrolysis  of  the  peptide  (-CONH-)  linking'. 
A.  I.  Escolme  and  W.  C.  M.  Lewis  (Trans.  Faraday 
Soc.,  1927,  23,  651 — 666). — The  rate  of  hydrolysis  of 
acetylglyeiiie  at  00°  and  70s,  and  of  benzoylglyeme 
at  8 5°  and  9()c,  by  hydrochloric  acid  of  different  con¬ 
centrations,  has  been  determined  in  aqueous  solutions, 
and  also  in  solvents  consisting  of  mixtures  of  water 
with  glycerol,  propyl  alcohol,  and  potassium  chloride, 
respectively.  In  all  cases  the  reaction  is  unimolecular. 
Under  all  conditions  the  same  critical  increment  of 
activation  has  been  obtained  for  both  amino-acids, 
namely,  22,000  g.-cal.  No  quantitative  statement  of 
the  mechanism  of  the  process  involved  has  been  found 
possible,  but  the  results  suggest  that  the  activity  of 
the  hydrogen  ion  and  of  the  water  are  important 
factors,  except  where  a  strong  electrolyte,  such  as 
potassium  chloride,  is  present,  when  the  activity 
theory  becomes  inapplicable.  The  results  also  sug¬ 
gest  that  the  activity  of  the  substituted  amino-acid, 
which  should  logically  enter  into  any  ft  activity  5  5 
theory  of  chemical  change,  cannot  differ  much  from 
the  ordinary  volume  concentration.  With  the  object 
of  getting  further  information  on  this  point,  solubility 
determinations  of  acetylglycinc  and  benzoylglyeme  in 
mixtures  of  water,  glycerol,  and  hydrochloric  acid 
have  been  made.  The  addition  of  glycerol,  however, 
diminishes  the  solubility  of  acetylglycinc,  whilst  it 
increases  that  of  benzoylglycine.  M.  S*  Burr. 

Activity  theory  of  reaction  velocity.  Inter¬ 
action  of  N> -chloroacet anilide  and  hydrochloric 
acid.  F,  G.  Sorer  and  D,  R.  Pry  be  (J.C.S.,  1927, 
2761 — 2770). — The  velocity  equation  for  those  re¬ 
actions  which  involve  neutral  molecules  and  are 
catalysed  by  acids  is  discussed.  The  classical 
velocity  coefficients  are  not  true  constants,  and  the 
use  of  an  equation  of  the  type  CACB  for 

determining  the  effective  concentration  of  the  catalyst 
is  not  justifiable.  Defining  the  activity  aA  of  a 
substance  in  the  usual  way,  the  simplest  type  of  the 
modified  velocity  equation  is  u—kaAa&.  This  equation 
is  supported  by  measurements  of  the  rate  of  inter¬ 
action  of  N-ch lor oacet anilide  with  hydrochloric  acid. 
The  speed  of  this  transformation,  which  involves  two 
successive  stages  (of.  Orton  and  Jones,  Rep.  Brit. 
Assoc.,  1910,  85),  is  approximately  equal  to  that  of  the 
first  stage,  viz,,  the  formation  of  chlorine.  The  rate 
of  formation  of  chlorine  was  measured  in  the  presence 
of  acetanilide,  phenol,  and  p-cresoL  Correction  of 
this  rate  for  the  speed  of  hydrolysis  of  N-  chi  or  o- 
acetanilidc  to  hypoehlorous  acid  gave  that  of  the 
direct  interaction  of  the  ehloroamine  and  hydrochloric 
acid.  The  activity  of  the  ehloroamine  in  presence  of 
hydrochloric  acid  was  deduced  from  solubility 
measurements,  and  the  activity  of  the  un -ionised 
hydrochloric  acid  was  replaced  by  the  activity  product 
of  the  hydrogen  and  chlorine  ions.  The  reaction 
velocity  is  also  shown  to  be  independent  of  viscosity. 

O.  J.  Walker. 


Velocity  of  hydrolysis  of  phenylsuecinimide 
derivatives,  A.  Sanxa  (Gazzetta,  1927,  57,  761 — 
771). — The  velocity  of  hydrolysis  of  the  following 
phenylsueeimmides  in  alcohol  by  alcoholic  sodium 
hydroxide  solution  lias  been  determined  at  25°  : 
o-,  to-,  p -nitre- ;  o-,  w-,  p-chloro- ;  o~,  m-,  p-bromo- ; 
o-5  77i- ,  p-iodo-phenylsuccinimide.  The  data  indicate 
that  the  reaction  is  bimolecular.  R,  W.  Lent. 

Chemical  reactivity  of  atoms  and  groups  in 
organic  compounds.  J,  F.  Norris  (55.  physikaL 
Chem.,  1927,  130,  662 — -672). — The  velocity  co¬ 
efficients  of  the  reaction  between  ethyl  alcohol  and 
substituted  derivatives  of  benzoyl  chloride  (at  0C)  and 
of  diphenylchloromethanc  (at  25°)  have  been 
measured  at  about  0*1  M- concentration.  The  in¬ 
fluence  of  substituents  is  the  reverse  for  the  two  series 
of  compounds,  and  is  much  greater  for  the  alkyl 
derivatives.  The  reactivity  of  the  chlorine  atom  in 
the  acyl  compounds  is  influenced  more  by  the  position 
than  by  the  nature  of  the  substituent ;  the  influence 
of  position  decreases  in  the  order  ortho,  met  a,  para. 
Negative  groups  in  all  positions  increase  lability,  but 
the  tendency  of  positive  groups  to  decrease  reactivity 
is  masked  in  the  ortho -position.  Diphenylchloro- 
methane  is  considerably  more  labile  than  benzoyl 
chloride :  the  velocity  coefficient  for  the  acyl  chloride 
increases  9  times  between  03  and  25°,  whereas  for  the 
alkyl  chloride  the  constant  increases  26  times. 

The  reactivity  of  the  hydroxyl  hydrogen  atom  in 
a  number  of  alcohols  has  been  studied  by  measuring 
the  rate  of  reaction  of  the  alcohol  with  p-nitrobenzoyl 
chloride  at  25°.  For  the  normal  primary  alcohol 
series  the  reactivity  of  the  hydroxyl  hydrogen  atom 
decreases  with  the  first  three  members,  increases  with 
the  next  three,  and  finally  decreases.  For  secondary 
alcohols  with  the  hydroxyl  group  in  position  2  the 
reactivity  decreases  with  the  first  three  members  and 
then  increases.  A  similar  periodicity  in  cycles  of  three 
is  produced  by  the  introduction  of  methyl  groups. 
In  a  straight  carbon  chain  the  position  of  the  hydroxy] 
group  is  of  very  great  influence  on  the  reactivity. 
In  the  aromatic  alcohol  scries  the  reactivity  alternates 
as  the  distance  between  the  phenyl  radical  and  the 
hydroxyl  group  increases. 

Preliminary  measurements  have  been  made  of  the 
reactivity  of  the  hydroxyl  group  in  alcohols  by  study 
of  the  reaction  between  the  alcohol  and  hydrogen 
bromide.  Increase  of  chain  length  of  both  the 
primary  and  secondary  alcohols  causes  alternation 
of  the  reactivity,  which  is  also  influenced  considerably 
by  the  position  of  a  methyl  group  as  a.  side-chain. 

H.  F.  Gillbe. 

Relation  between  rate  of  stirring  and  velocity 
of  reaction  in  heterogeneous  systems.  A. 
Ivjlein 6 w jsr a  (Rocz.  Chem.,  1927,  7,  159—162},— 
Polemical,  in  reply  to  Bekicr  and  Rodziewiez  (A., 
1927, 426).  ‘  *  R.  Truszkowski. 

Effect  of  alkali  on  oxidation  of  sodium  sulphite 
with  air,  S.  Miyamoto  (Sci.  Papers  Inst.  Phys.  Chem. 
Res.  Tokyo,  1927,  7,  40— 45).— See  A.,  1927,  525. 

Effect  of  alkali  on  oxidation  of  ferrous  hydr¬ 
oxide  with  air.  S.  Miyamoto  (Sci.  Papers  Inst- 
Phys.  Chem.  Res.  Tokyo,  1927,  7,  35 — 39). — See  A., 
1927, 425.  ■ 
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Heterogeneous  thermal  decomposition  of 
ammonia  in  strong  electric  fields.  R.  E.  Burk 
(Proc.  Nat.  Acad.  Sci.,  1927,  13,  719—720).— Electric 
fields  up  to  150,000  volts  per  cm.  have  no  effect  on  the 
rate  of  decomposition  of  ammonia  on  electrically 
heated  wires.  W.  E.  Downey. 

Dissolution  velocity  of  zinc  in  a  current  of 
sulphuric  acid.  M,  Straumanis  (Z.  physikal. 
Cliem.,  1927,  129,  370 — 388). — The  rate  of  dissolution 
of  the  metal  has  been  determined  by  a  method  in 
which  the  acid  is  allowed  to  flow  at  a  constant  rate  on 
to  a  fixed  horizontal  plate  of  the  metal,  collected  in  a 
vessel  below,  and  returned  by  means  of  a  pump  to  its 
original  position  so  as  to  maintain  a  continuous  flow. 
The  quantity  of  metal  dissolved  is  measured  in  terms 
of  the  volume  of  hydrogen  evolved.  The  variation 
of  the  dissolution  velocity  of  zinc  in  0*5A7-sulpkuric 
acid  in  presence  of  cupric,  nickel,  silver,  bismuth, 
and  cobaltous  sulphates  and  auric  chloride  at  various 
concentrations  has  been  determined.  The  acceler¬ 
ating  influence  of  these  metals  is  not  in  the  same  order 
as  their  position  in  the  electropositive  series.  The 
velocity  during  the  induction  period  of  the  reaction, 
he.,  before  the  catalysing  metal  has  deposited  on  the 
zinc  plate,  is  a  linear  function  of  the  time.  Change 
of  the  velocity  of  the  acid  stream  has  but  little  in¬ 
fluence  on  the  rate  of  dissolution.  The  rate  of  dis¬ 
solution  of  zinc  and  of  cadmium  in  dilute  sulphuric 
or  hydrochloric  acid  in  presence  of  other  metallic 
salts  indicates  that  the  whole  process  may  be  qualita¬ 
tively  explained  on  the  theory  of  local  currents,  if  duo 
consideration  be  attached  to  the  variation  of  the 
over-voltage  and  of  the  potential  of  the  dissolving 
metal  with  the  current  strength  and  with  the  con¬ 
centration  and  nature  of  the  acid.  H.  ¥.  Gillbe. 

Corrosion  of  lead  by  mineral  waters.  P. 
Kaja. — See  B.,  1927,  OIL 

Effect  of  addition  of  some  alkaloids  on  the 
rate  of  dissolution  of  iron  in  dilute  hydrochloric 
acid.  II.  Effect  of  nicotine,  narcotine,  and 
gelatin,  and  the  fall  of  E.M.F.  produced  in  the 
iron  in  presence  of  brucine.  M.  B.  Bane  (J. 
Indian  Chem.  Soc.,  1927, 4,  387—395  ;  cf.  A.,  1925,  ii, 
410). — The  increase  in  the  rate  of  dissolution  of  iron 
wire  in  hydrochloric  acid  is  not  due  to  the  catalytic 
influence  of  the  iron  salt  formed  during  the  reaction, 
but  probably  to  the  capillaries  produced  in  the  iron 
(cf.  McCulloch,  A,,  1925,  ii,  S79).  The  inhibiting 
effect  of  alkaloids  on  the  evolution  of  hydrogen  has 
been  observed  with  nicotine  and  narcotine.  Gelatin 
has  a  similar  effect,  but  no  effect  is  observed  with 
sucrose,  dextrose,  aniline  hydrochloride,  phenol, 
crcsol,  nitrobenzene,  and  phenylenediaraine.  The 
Jj.M.F,  of  iron  in  contact  with  lY -hydrochloric  acid 
and  Ar- ferrous  sulphate  falls  when  small  quantities  of 
brucine  are  added.  H.  Burton. 

Silver-ion  catalysis  of  persulphate  oxidations. 
I.  Salt  effect  on  the  velocity  of  oxidation  of 
ammonia.  II.  Comparison  of  the  velocity  with 
various  reducing  agents.  0.  Y.  King  (J.  Araer. 
Chem.  Soc.,  1927,  49,  2689 — 2699). — The  influence  of 
hydroxides  in  the  above  oxidation  reaction  observed 
by  Yost  (A.,  1926,  365)  is  a  perfectly  general  salt 
effect  conforming  to  Bronsted’s  theory  (assuming  the 


reaction  course  deduced  by  Yost),  since  the  same 
results  are  obtained  in  the  presence  of  added  nitrates. 
The  sodium  ion  has  less  effect  than  the  potassium  ion. 
The  reaction  is  only  pseudo -unimolecular  in  that  range 
of  salt  concentration  in  which  change  of  ionic  con¬ 
centration  during  the  reaction  counteracts  the  con¬ 
sumption  of  ammonia.  The  reaction  S2Oe"T- 

C204" - >2S04"+2C0„  in  presence  of  silver  ions  is 

very  much  more  rapid  than  would  be  expected,  and  it 
appears  that  the  nature  of  the  reducing  agent  may 
have  some  influence  on  the  velocity.  S.  K.  Tweedy. 

Effect  of  hydrochloric  acid  on  the  oxidation  of 
stannous  chloride  with  air.  S.  Miyamoto  (Bull. 
Chem.  Soc.  Japan,  1927,  2,  2o9 — 269 ) . — The  catalytic 
effect  of  hydrochloric  acid  on  the  atmospheric  oxid¬ 
ation  of  stannous  chloride  has  been  investigated. 
With  hydrochloric  acid  concentrations  of  less  than 
about  0‘25AT,  the  order  of  the  reaction  is  between  first 
and  zero.  Above  that  concentration  the  velocity  is 
independent  of  the  stannous  chloride  concentration. 
The  temperature  coefficient  between  20°  and  40°  is 
small.  C.  W.  Gibby. 

Application  of  the  interference  method  to  the 
determination  of  the  surface  area  of  metallic 
nickel  films.  F.  H.  Constable  (Nature,  1927,  120, 
769- — 770). — A  nickel  film,  eleetrolyticaliy  deposited 
on  china  clay  coated  with  graphite,  was  activated 
by  oxidation  in  air  and  reduction  by  hydrogen  at 
520°.  The  surface  area  per  unit  mass  was  calculated 
from  the  slope  of  the  straight  line  obtained  on  plotting 
the  conductivity  against  the  equivalent  air  thickness 
corresponding  with  the  colour  shown  hy  the  partly 
oxidised  rod.  The  results  show  that  the  surface  of 
electrolytic  nickel  is  1*84  times  the  apparent  area, 
and  that  the  apparent  surface  may  be  considerably 
increased  by  reduction  at-  400°.  A.  A.  Eldridge. 

Catalysis  by  nickel  of  the  union  of  hydrogen  and 
oxygen.  D.  R,  Hughes  and  R.  C.  Sevan  (Proc. 
Roy.  Soc.,  1927,  A,  117,  101 — 108). — Nickel  vires 
were  heated  in  hydrogen  and  mixtures  of  hydrogen 
with  oxygen,  the  current  and  corresponding  fall  of 
potential  of  the  wires  being  measured.  The  same 
current  raised  the  temperature  of  the  wire  more  when, 
it  was  in  hydrogen  than  when  it  was  in  the  mixture, 
from  which  it  is  concluded  that  the  surface  of  the  wire 
was  in  a  very  different  condition  in  the  two  experi¬ 
ments.  The  wire  was  (a)  previously  heated  in 
hydrogen,  (6)  heated  in  a  mixture  of  hydrogen  and 
oxygen  at  a  temperature  well  below  that  of  com¬ 
bination,  and  (c)  heated  in  oxygen  until  it  had  become 
visibly  oxidised,  and  in  each  case  subsequently  heated 
in  hydrogen  at  a  pressure  of  12910  X  10“°  mm.  and  the 
resistance  determined.  For  a  given  current  the 
temperature  of  the  visibly  oxidised  wire  was  the  same 
as  that  of  the  wire  which  had  been  heated  in  the 
mixture,  whereas  the  nickel  which  had  not  been  in 
contact  with  oxygen  was  at  a  much  higher  tem¬ 
perature.  It  is  concluded  that  when  nickel  is  heated 
in  the  mixture  it  becomes  completely  covered  with  a 
layer  of  oxide,  and  that  a  Jryxlrogen  molecule  leaving 
the  surface  removes  more  energy  than  one  leaving  the 
metal  surface  at  the  same  temperature. 

The  coefficient  of  radiation  of  the  oxidised  wires 
was  found  to  depend  on  the  thickness  of  the  oxidised 
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sheath,  in  contrast  with  the  average  heat  removed 
from  the  surface  by  an  escaping  molecule  of  hydrogen, 
which  depends  only  on  the  nature  of  the  surface. 
From  determinations  of  the  temperature  coefficient 
of  resistance  of  a  nickel  wire,  the  “  accommodation  ” 
coefficient  of  hydrogen  in  contact  with  the  respective 
surfaces  was  calculated,  and  found  to  be  0-25  for 
nickel,  0*48  for  oxidised  nickel,  at  a  temperature  of 
104°.  The  value  for  oxygen  in  contact  with  oxidised 
nickel  was  0*95.  The  rate  of  formation  of  water  on 
thinly  and  visibly  oxidised  wires,  respectively,  was 
practically  the  same.  From  experiments  on  the  rate 
at  which  a  reduced  wire  is  oxidised  when  brought  into 
contact  with  a  standard  oxygen-hvdrogen  mixture 
at  a  temperature  at  which  the  gases  will  combine  at  a 
measurable  rate,  it  is  shown  that  the  reduction  of  the 
oxidised  wire  does  not  start  all  over  the  outer  surface 
of  the  oxide  film,  but  that  either  the  hydrogen  pene¬ 
trates  the  film,  and  the  reduction  occurs  at  the 
junction  of  the  metal  and  the  oxide,  or  the  reduction 
starts  at  nuclei.  Of  the  two  alternatives,  the  former 
seems  more  probable  when  the  film  is  thin. 

L.  L.  BmcuMsiiAw. 

Colloidal  palladium  as  catalyst  at  the  hydrogen 
electrode.  E,  Biilmann  and  A.  Klit  (Z.  physikal. 
Chem.,  1927,  130,  566 — 571). — An  investigation  has 
been  made  of  electrodes  at  which  the  reaction  Hgas 
H*  is  catalysed  by  colloidal  palladium.  At  polished 
platinum  and  gold  electrodes  similar  potentials  are 
obtained  to  those  at  ordinary  platinised  electrodes 
under  the  usual  conditions.  The  extent  to  which  the 
electrodes  become  polarised  is  dependent  on  the 
concentration  of  the  colloidal  palladium;  only  with 
concentrations  above  2  mg.  of  palladium  per  litre  can 
a  well-defined  measurable  potential  be  obtained. 

H.  F.  Gillbe. 

Catalyst  for  hydrogenation  In  the  cold,  and 
mechanism  of  this  catalysis.  M,  Bourguel  (Bull. 
Soc.  chim.,  1927,  [iv],  44,  1443— 1450),— Experi¬ 
ments  have  been  made  on  the  reduction  of  hydro¬ 
carbons  in  the  cold  with  a  catalyst  prepared  by 
reducing  sodium  ehloropalladite  with  hydrazine 
hydrate  in  the  presence  of  starch  as  protective  colloid. 
In  the  reduction  of  acetylenes  and  of  acetylenic  acids 
and  alcohols,  there  is  an  abrupt  change  in  the  rate  of 
reduction  when  the  amount  of  hydrogen  taken  up  is 
exactly  equal  to  2  atoms  per  mol.  of  the  unsaturated 
compound,  and  at  the  same  time,  and  not  before,  the 
substance  ceases  to  react  with  cuprous  chloride.  In 
explanation  of  the  results,  Armstrong  and  Hiklitch’s 
theory  is  advocated,  a  palladium-hydrogen  complex 
being  formed  first,  then  adding  on  the  organic  sub¬ 
stance,  and  finally  decomposing  into  the  metal  and 
reduced  compound.  As  it  is  observed  that  in  the 
reduction  of  a  liquid  immiscible  with  water  the 
palladium  is  removed  from  its  aqueous  colloidal 
solution  to  form  a  film  at  the  interface  of  the  two 
liquids,  the  formation  of  an  oriented  layer  of  the 
palladium-hydrogen  complex  is  suggested,  the  hydro¬ 
gen  atoms  being  directed  towards  the  organic  liquid 
and  attracting  molecules  of  the  acetylene  type  in 
preference  to  those  of  the  ethylene  type. 

R.  CUTHILL. 

Catalytic  formation  of  methane  from  carbon 
monoxide  and  hydrogen.  III.  Study  of  various 


catalysts.  K.  Chakravarty  and  J.  C.  Ghosh  (J. 
Indian  Chem.  Soc.,  1927,  4,  43 1 — 436) . — The  effects 
of  various  catalysts,  mostly  mixed  metallic  hydroxides, 
for  the  reaction  200 + 2H2= CH^ + C02  have  been, 
studied,  and  it  is  found  that  whilst  some  of  them, 
e,g.,  nickel  hydroxide  on  aluminium  hydroxide,  were 
active  at  300°,  they  were  not  steady,  and  the  rate  of 
fall  of  activity  was  rapid.  The  sugar  charcoal-nickel 
catalyst  on  pumice  (A.,  1925,  ii,  1175)  is  more  active 
if  50%  more  nickel  is  used  in  its  preparation  and,  in 
contradistinction  to  the  others  used,  loses  its  activity 
very  slowly.  H.  Burton. 

Oxidation  of  ammonia  in  presence  of  contact 
catalysts.  IV.  J.  Zawadzki  and  H.  Narkiewicz 
(JRocz.  Chem.,  1927,  7,  369 — 379) . — The  catalytic 
action  of  platinum  gauze  on  ammonia  and  oxygen 
may  be  represented  graphically  by  a  series  of  closed 
curves,  the  co-ordinates  of  which  are  the  temperature 
and  the  velocity  of  the  current  of  gas  mixture.  By 
taking  finer  gauze  and  increasing  the  number  of  layers 
through  which  the  gases  pass,  the  optimum  point  of 
oxidation  to  nitric  oxide  is  shifted  towards  the  region 
of  higher  temperature  and  shorter  contact,  so  that 
yields  of  more  than  90%  may  be  obtained  above 
1000°.  R.  Truszkowski. 

[Catalytic]  oxidation  of  ammonia.  F.  Raschic. 
— See  B.,  1927,  906. 

[Catalytic]  oxidation  of  ammonia.  G.  B. 
Taylor. — See  B.,  1927,  936, 

Decomposition  of  carbon  monoxide  by  reduced 
copper  below  400°.  A.  Steopoe  (Bui.  Chim. 

Soc.  Romaim  Stiin.,  1926,  29,  79- . -82).— A  reduced 

copper  catalyst  was  prepared  by  passing  a  current  of 
carbon  monoxide  over  cupric  oxide  precipitated  on 
asbestos.  The  cupric  oxide  had  been  dried  below 
120°,  and  reduction  was  carried  out  at  200°.  On 
continued  passage  of  carbon  monoxide  over  this 
catalyst  carbon  dioxide  was  formed  (a)  by  reduction 
of  some  residual  cuprous  oxide,  and  (b)  by  decom¬ 
position  of  the  carbon  monoxide.  The  extent  of  each 
reaction  was  determined  by  measuring  the  amount 
of  carbon  dioxide  produced  and  the  variation  in  weight 
of  the  catalyst.  The  yield  of  carbon  dioxide  due  to 
reaction  (6)  increased  from  0*46%  at  200°  to  T43%  at 
350°.  Similar  results  were  obtained  with  a  catalyst- 
prepared  in  the  same  way  from  commercial  copper 
sulphate.  A.  B.  Manning. 

Action  of  acetylene  on  metals  yielding 
explosive  acetylides.  J.  F.  Durand  and  M. 
Banos  (Bull.  Soc.  chim.,  1927,  [iv],  41,  1294—1299). 
— When  dry  acetylene  is  passed  over  finely -divided 
silver,  some  reaction  occurs  at  400:J,  and  at  600°  a 
brilliant  flame  appears,  moving  against  the  gas 
current.  During  this  phenomenon  hydrogen  is 
evolved,  carbon  is  deposited  on  the  silver,  and  silver 
is  deposited  on  the  tube  in  which  the  experiment  is 
carried  out.  With  gold,  the  phenomenon  is  observed 
at  480°.  Using  copper,  preheated  at  400°  in  a  stream 
of  carbon  dioxide,  the  phenomenon  is  observed  at 
480°,  the  flame  appearing  and  disappearing  regularly 
to  620°,  when  it  disappears.  On  cooling,  the  pheno¬ 
menon  reappears  at  4804  Similar  results  are 
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obtained  using  mercury,  the  phenomenon  appearing 
at  540°,  continuing  rhythmically  to  680°t  and  then 
disappearing.  In  view  of  the  results  using  mercury 
(vapour),  it  is  concluded  that  the  phenomenon  is 
due  to  chemical  catalysis,  and  not  to  adsorption  on 
the  metal.  H.  Burton. 

Catalytic  oxidation  of  ethyl  alcohol.  G.  Fester 
and  G.  Berra z  (Anal.  Asoe.  Quinn  Argentina,  1927, 
15,  210 — 215). — The  oxidation  of  ethyl  alcohol  by 
air  when  passed  over  heated  catalysts  has  been 
studied.  Vanadium  pent  oxide,  silver  vanadate,  and 
copper  vanadate  deposited  on  silica,  silver  vanadate 
on  fuller’s  earth,  and  zinc  oxide  were  used  as  catalysts. 
Acetaldehyde,  acetic  acid,  and  carbon  dioxide  were 
determined  in  the  products. 

The  principal  product  was  always  acetaldehyde 
(up  to  23*8%  with  silver  vanadate).  The  optimum 
temperature  was  about  360°.  Above  this,  excessive 
formation  of  carbon  dioxide  took  place.  The  optimum 
combination  of  high  yield  of  acetaldehyde  and  low 
carbon  dioxide  formation  was  obtained  with  vanadium 
pent  oxide  (9 — 13%  and  2 — -5%,  respectively)  and 
zinc  oxide  (10*7%  and  4*8%).  R.  K.  Callow. 

Catalytic  oxidation  of  gaseous  cyanogen  to 
nitric  oxide,  and  the  intermediate  product.  S. 
Abe  and  R.  Kara  (Tech.  Repts.  Tohoku  Imp.  Univ., 
1927,  7,  1— 23) . — Experiments  in  which  gaseous 
cyanogen  was  oxidised  with  air  in  presence  of  various 
catalysts  show  that  the  first  stable  products  are 
nitric  oxide  and  carbon  monoxide  and  that  under  the 
most  favourable  conditions  more  than  90%  of  the 
cyanogen  is  thus  oxidised.  With  the  most  efficient 
catalyst,  platinum  net,  production  of  nitric  oxide 
begins  rather  abruptly  at  about  450—550°  and  is 
maximal  at  about  700—800°.  At  higher  tem¬ 
peratures  conversion  of  cyanogen  into  free  nitrogen 
commences.  At  each  temperature  there  appears  to 
be  an  optimum  velocity  of  gas  flow.  Maximum 
yields  are  obtained  with  a  rapidly-flowing  inlet  gas 
containing  4%  of  cyanogen.  Platinised  asbestos, 
ferric  oxide,  nickel  oxide,  and  copper  oxide  are  also 
efficient  catalysts.  With  ferric  oxide  and  nickel 
oxide  considerable  quantities  of  carbon  arc  deposited 
under  certain  special  conditions,  e.g.,  high  concen¬ 
trations  of  cyanogen.  Under  certain  conditions  and 
with  copper  oxide  as  catalyst  yellowish-vermilion 
solid  deposits  were  found  in  the  exit  tube  of  the 
furnace.  On  heating,  this  substance  yields  a  white 
sublimate  and  a  residue  containing  copper.  In 
presence  of  copper  oxide,  oxidation  of  cyanogen  occurs 
at  ^temperatures  of  the  order  220—230°. 

The  walls  of  the  tube  eventually  became  coated 
with  a  minute  quantity  of  a  white  substance,  G3H2ON4, 
produced  by  the  action  of  moisture  on  a  transparent 
yellow  compound,  C2N20,  thus :  2021%0±H20— 

G3H2ON 4 ± C02 .  The  catalytic  oxidation  of  cyanogen 
is  therefore  represented  by  the  equations  :  2Cr>N2~i" 
02=2C2N20 ;  <2C2N20+302=4C0+4N0. 

The  isolation  of  an  intermediate  compound, 
together  with  the  discovery  that  cyanic  acid  is  formed 
at  an  intermediate  stage  in  the  oxidation  of  hydrogen 
cyanide  (Kara  and  Sinozaki,  A.,  1925,  ii,  983),  sug¬ 
gests  that  in  the  catalytic  oxidation  of  ammonia  the 
first  reaction  is  not  the  production  of  nascent  or 


atomic  nitrogen,  but  rather  the  formation  of  sonic 
intermediate  compound  containing  oxygen. 

J.  S,  Carter. 

Catalytic  activity  and  adsorptive  power  of 
supported  iron,  cobalt,  nickel,  copper,  and 
silver.  R.  N.  Pease  and  L.  Stewart  (J.  Ainer. 
Chem.  Soc.,  1927,  49,  2783 — 2787). — The  above 
metals  deposited  on  diatomite  brick  were  used  as 
catalysts  in  the  hydrogenation  of  ethylene.  The 
catalysts  were  similarly  prepared  and  are  therefore 
comparable.  Cobalt  and  nickel  caused  instantaneous 
action  at  —  20° ;  iron  was  moderately  active  at  0°, 
copper  at  50°,  and  silver  at  100°.  A  support  gives 
stability  where  it  is  needed,  but  it  yields  a  catalyst 
of  somewhat  smaller  surface.  Supported  copper  is  a 
poorer  catalyst  than  the  unsupported  material.  This 
metal  can  be  reduced  at  comparatively  low  temper¬ 
atures,  and  the  use  of  a  support,  which  obviates  reduc¬ 
tion  at  high  temperatures  and  the  accompanying 
sintering  and  deactivation,  is  of  no  particular  advan¬ 
tage  as  it  is  in  the  case  of  the  other  metals.  More 
hydrogen  is  adsorbed  by  nickel  and  cobalt  than  by  the 
other  metals,  and  more  ethylene  by  iron.  In  the 
presence  of  silver  at  100°  the  reaction  rate  is  propor¬ 
tional  to  the  hydrogen,  and  independent  of  the 
ethylene,  concentration  (Pease,  A.,  1923,  ii,  802).  In 
the  presence  of  iron  at  0°  excess  of  hydrogen  increases 
the  rate,  whilst  excess  of  ethylene  has  little  influence. 
Heats  of  activation  are  recorded.  The  highly  active 
hydrogenation  catalysts  are  those  metals  which  in 
ionisation  produce  large  numbers  of  stable  complexes 
in  solution.  This  is  probably  due  to  a  capacity  for 
electron  sharing,  and  it  may  be  that  this  associative 
property  of  the  metal  brings  the  reactants  together  and 
renders  them  both  labile,  so  that  a  system  of  lower 
free  energy  is  produced.  S.  K.  Tweedy. 

Aluminium  ovens  for  catalytic  purposes.  F. 
Fischer  and  H.  Tropsch. — See  B.,  1927,  927. 

Electrolytic  deposits  of  cadmium  for  the  pre¬ 
lection  of  metals  and  alloys  against  corrosion. 
J.  Cournot  and  J.  Baby. — -See  B.,  1927,  910. 

Electromotive  behaviour  of  complex  cyanides 
of  manganese  and  the  cyanide,  K3Mn(CN)4,  G. 
Grxtbe  and  W.  Braijsb  (Bon,  1927,  60,  [B],  2273— 
2278 ;  cf.  Bellucci  and  Corelli,  A.,  1914,  i,  260  ;  Grubc, 
A.,  1927,  119;  Manchot  and  Gall.,  ibid.,  220) —Crys¬ 
talline  potassium  manganoeyan id e  is  conveniently 
prepared  by  the  action  of  aqueous  potassium  cyanide 
on  manganese  carbonate  at  70—80°  in  an  atmosphere 
of  hydrogen.  It  is  converted  by  prolonged  oxidation 
in  warm  solution  by  air  into  potassium  mangani- 
cyanide.  The  manganous  salt  is  stable  in  aqueous 
solution  only  in  the  presence  of  an  excess  of  potassium 
cyanide;  it  is  quantitatively  oxidised  by  potassium 
ferricyanide  to  manga ni cyanide,  the  end-point  being 
readily  determined  po t e n tiome tricall y .  The  normal 
potential  of  the  process  Mn(CN)s""+®  =^= 
Mn{CN)6'"  is  —0 *22 5  ±0*004  volt  or  0*2 23  ±0-004 
volt  in  1«54AT-  or  2*3A-potassium  cyanide  solution. 
The  cornpomid  K3Mn(CN)4  is  prepared  by  electrolytic 
reduction  of  a  solution  of  potassium  manga  no-  and 
mangani-cyanide  in  aqueous  potassium  cyanide  at 
1 — -2°  in  a  diaphragm  cell  from  which  air  is  excluded ; 
the  anolyte  is  T5  A-potassium  cyanide  solution  and 
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polished  platinum  foil  electrodes  arc  employed.  It 
is  an  unstable,  colourless  compound  which,  even  at  a 
low  temperature,  readily  decomposes  water  and 
passes  back  into  the  mangano  cyanide.  H.  Wren. 

Relative  stability  of  nitrons  oxide  and 
ammonia  in  the  electric  discharge,  W.  K. 
Hutchison  and  C.  N.  Hinshelwoob  (Proc.  Roy.  Soc., 
1927,  A,  117,  131 — 136).— The  stabilities  of  nitrous 
oxide  and  of  ammonia  under  electrical  excitation  were 
compared  by  measuring  the  effect  of  the  same  dis¬ 
charge  passed  simultaneously  through  the  two  gases 
in  series,  in  parallel,  and  independently  through  each 
alone.  The  increase  of  pressure  in  the  discharge  tubes 
due  to  the  decompositions  was  calculated  for  different 
initial  pressures  and  with  different  times  and  strengths 
of  discharge,  using  platinum,  aluminium,  and  glass 
electrodes.  When  the  discharge  is  feeble,  the  absolute 
amount  of  decomposition  is  independent  of  the  initial 
pressure  of  the  gas,  but  with  increasing  intensity  of 
discharge  the  amount  of  decomposition  becomes 
proportional  to  the  initial  pressure.  All  measurements 
were  made  with  discharges  sufficiently  intense  to 
bring  the  reaction  into  this  <c  uniraol ocular  ”  region, 
and  in  all  cases  the  ammonia  appeared  to  be  5 — 7 
times  as  difficult  to  decompose  as  the  nitrous  oxide. 
The  results  agree  in  a  general  way  with  what  might 
be  expected  from  the  known  thermal  reactions. 

L.  L.  BmcuMSHAW. 

Electrochemical  preparation  of  Scheele’s 
green.  R.  P.  Bruns  “—See  B.,  1927,  947. 

Electrolytic  oxidation  of  p-toluic  acid  in 
alkaline  solution,  A.  J.  Allmax d  and  A.  Puxtick 
(Trans.  Faraday  Soc.,  1927,  23,  041— 650).— An 
attempt  has  been  made  to  increase  the  efficiency  of 
the  electrolytic  process  for  the  oxidation  of  p-tolnic 
acid  in  alkaline  solution  to  terephthalic  acid  by  the 
superposition  of  an  alternating  current  on  the  direct 
current.  With  direct  current  alone  the  highest 
current  efficiency,  16%,  is  obtained  at  a  platinum 
anode  with  a  current  density  of  4  amp. /sq.dm,  in 
2 A7- potassium  hydroxide  containing  0-25iV -potassium 
'p-toluatc.  Discoloured  solutions  are  obtained  when 
the  free  alkali  concentration  is  decreased,  and  the 
yield  is  lowered  when  either  alkali  or  salt  concentration 
is  increased,  or  the  current  density  is  increased  or 
decreased.  With  superposed  alternating  current, 
whether  of  frequency  50  or  500,  or  of  high  or  low 
current  density,  no  improvement  in  efficiency  is 
effected,  and  with  currents  of  low  frequency,  or  with 
large  currents  of  high  frequency,  the  efficiency  is 
definitely  lowered.  There  are  three  anodic  processes, 

(i)  evolution  of  unutilised  oxygen,  (ii)  oxidation  of 
p-toluio  acid  to  terephthalic  acid,  (iii)  complete 
oxidation  of  p-tohiic  acid  with  formation  of  carbon 
monoxide  and  carbon  dioxide.  The  action  of  the 
alternating  current  is  to  favour  (i)  and  (iii)  more  than 

(ii) .  Anode  potential  measurements  have  been  made, 
and  it  is  impossible  to  trace  any  connexion  between 
these  and  the  different  terephthalic  acid  yields. 

M.  8.  Burr. 

Electrolytic  reduction  and  reactions  in  the  glow 
discharge  at  the  liquid- gas  interface.  A. 
Klemenc  (Z.  physikal.  Chem,,  1927,  130,  378 — 389). 
— The  behaviour  on  electrolysis,  using  a  Wehnelt  gas 


electrode,  of  dilute  and  more  concentrated  sulphuric 
acid,  of  ferrous  or  feme  sulphate  solution  in  sulphuric 
acid,  and  of  potassium  nitrate  in  potassium  or  sodium 
hydroxide  solution  has  been  examined  with  the 
object  of  determining  whether  or  not  the  electrolytic 
processes  at  a  hydrogen  electrode  arc  dependent  on 
the  presence  of  a  solid  electrode.  The  results  with 
sulphuric  acid  confirm  those  previously  found  by 
Haber  and  Klemenc  (A.,  1915,  ii,  212).  A  reduction 
of  the  ferric  sulphate  occurs,  but  it  is  not  possible  to 
decide  whether  the  ferric  ion  is  reduced  by  the  slow 
electrons  discharged  from  the  gas  cathode,  or  accord¬ 
ing  to  the  equation  Fe'*'  +  H— >Fo”-}“H'.  Potass¬ 
ium  nitrate  solutions  undergo  considerable  reduction 
in  the  glow  discharge,  nitrous  acid,  nitric  and  nitrous 
oxides,  and  nitrogen  being  formed,  but  no  ammonia. 
It  follows  that  electrolytic  reduction  by  means  of 
hydrogen  can  take  place  when  the  gas  is  not  in  contact 
with  a  metal  electrode.  L.  L.  Bercumshaw. 

Primary  decomposition  of  molecules  in  photo¬ 
chemical  reactions.  It.  H.  Gerke  (J.  Amer.  Chem. 
Soc.,  1927,  49,  2671—2677). — Photochemical  reactions 
are  divided  provisionally  into  three  classes  according 
as  the  absorption  of  light  produces  excited  atoms  (or 
molecules),  causes  a  decomposition  of  molecules  into 
atoms  (<c  primary  decomposition  reactions "),  or 
excites  a  catalyst  or  sensitiser.  A  given  photo¬ 
chemical  reaction  may  belong  to  the  first  class  in  one 
region  of  the  spectrum  and  to  the  second  class  in 
another  region.  Many  examples  are  considered. 
Reactions  of  the  second  class,  but  not  of  the  first  class, 
have  a  quantum  efficiency  independent  of  the  pressure 
and  of  the  wave-length  of  the  light. 

S.  K.  Tweedy. 

Photolytic  formation  of  hydrogen  peroxide. 
E.  Baur  and  C.  Xeuaveiler  (Helv.  Ohim.  Acta,  1927, 
10,  901 — 907). — Exposure  of  aqueous  suspensions  of 
zinc  oxide  in  contact  with  air  to  sunlight  results  in  the 
formation  of  hydrogen  peroxide.  According  to  the 
**  molecular  electrolysis  ”  theory  of  photolysis  ( Baur, 
A.,  1918,  ii,  284)  the  process  is  represented  by 

7  n  f  J°2+!h20  • 

\©+H"+J02«iH202. 

In  presence  of  small  amounts  of  glycerol,  dextrose,  or 
benzidine  the  yield,  of  hydrogen  peroxide  is  greatly 
increased.  At  the  same  time  these  added  substances 
arc  themselves  oxidised.  Evidence  has  been  obtained 
for  the  existence  of  dihydroxyaeetone  and  possibly 
glycerose  in  exposed  suspensions  containing  glycerol. 
Benzidine  yields  a  brown,  insoluble  oxidation  pro¬ 
duct.  When  zinc  oxide  is  replaced  by  eosin  or  fluor¬ 
escein  formation  of  hydrogen  peroxide  is  observed 
in  presence  of  dextrose  and  benzidine,  but  not  in 
presence  of  glycerol.  J.  S.  Carter. 

Hydrogen  peroxide  formation  photo-sensitised 
by  mercury  vapour.  A.  L.  Marshall  (J,  Amer. 
Chem.  Soc.,  1927,  49,  2763—2772). — The  previous 
investigation  (A.,  1926,  252)  w'as  repeated  with  im¬ 
proved  apparat us.  The  peroxide  formed  wras  removed 
practically  un decomposed.  The  rate  of  hydrogen 
peroxide  formation  is  proportional  to  the  mol.  fraction 
of  hydrogen  present  and  also  to  the  arc  current,  and 
probably,  therefore,  to  the  light  intensity.  At  high 
mercury  vapour  concentrations  large  quantities  of 
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mercuric  oxide  are  formed  and  the  yield  of  peroxide  is 
correspondingly  low;  the  optimum  vapour  concen¬ 
tration  is  ()■ 005  mm.  The  optimum  concentration  of 
mercury  vapour  in  the  lamp  for  obtaining  the 
maximum  amount  of  resonance  light  (>*2536*7  A.)  is 
0*01  mm.  The  temperature  coefficient  of  the  reaction 
is  1*04.  S.  K.  Tweedy. 

Photochemical  decomposition  of  hydrogen 
iodide.  Mode  of  optical  dissociation,  B.  Lewis 
(Proc.  Nat.  Acad.  Sen,  1927,  13,  720— 726).— The 
number  of  molecules  of  hydrogen  iodide  decomposed 
per  quantum  absorbed,  using  the  lines  2080  and  2530  A. 
of  zinc,  is  2-36  and  2*25,  respectively. 

W.  E.  Downey. 

Modified  sulphide-nuclei  theory  of  photo¬ 
graphic  sensitivity.  J.  South  worth. — See  B., 
1927,  957. 

Zinc  oxide  as  a  general  sensitiser  for  photo¬ 
chemical  reactions.  A.  K.  Biiattacharya  and 
N.  K.  Dhar  (J.  Indian  Chem.  Soc.,  1927,  4,  299 — 
306) . — Exposure  of  solutions  of  40  dyes  to  sunlight 
in  presence  of  zinc  oxide  shows  that  the  dyes  absorbing 
light  of  long  wave-length,  be.,  blue,  green,  violet,  arc 
bleached  rapidly,  then  fluorescent  dyes,  and  lastly 
red,  orange,  and  yellow  dyes.  Alizarin-blue  and 
methyl-orange  show  a  slight  increase  in  concentration, 
probably  owing  to  evaporation  of  the  solution,  and 
no  bleaching  action.  A  list  is  given  of  37  reactions 
which  aro  sensitised  by  zinc  oxide.  The  remainder 
of  the  paper  is  a  criticism  of  work  published  by  Baur 
{A.,  1924,  ii,  857 ;  1925,  Ii,  1082).  H.  Burton. 

Photochemical  oxidation  of  leuco-malachite- 
green  by  uranyl  nitrate  in  monocMoroacetic 
acid  solution.  J.  C.  Ghosh  and  J.  Mukherjee  (J. 
Indian  Chem.  Soc.,  1927,  4,  343—352) .—The  oxidation 
of  leuco-malachitc-grcen  by  uranyl  nitrate  is  a  photo¬ 
chemical  reaction.  The  reaction  rate  varies  directly 
as  the  intensity  of  the  light  and  concentration  of  the 
uranyl  nitrate.  The  life  period  of  the  excited  mole¬ 
cules  is  calculated  as  being  4*9  X  10~u  sec.  There  is  no 
temperature  coefficient  for  the  reaction.  Application 
of  Einstein's  law  of  photochemical  equivalence  shows 
that  more  than  one  quantum  of  energy  is  necessary 
to  transform  1  mol.  of  the  leuco- compound.  The 
region  478 — 410  [x[x  is  most  suitable  for  the  reaction ; 
all  measurements  were  made  within  this  region.  Light 
absorbed  by  the  malachite -green  formed  during  the 
oxidation  has  no  effect  on  the  rate  of  change  of  the 
reaction.  The  reciprocal  of  the  reaction  rate  when 
plotted  against  the  reciprocal  of  the  concentration  of 
the  leu co- compound  gives  a  straight  line. 

H.  Burton. 

Dehydration  of  hydrated  salts.  IV.  M.  A. 
Razukin  and  D.  A.  Brodski.— See  B.,  1927,  S75. 

Distillation  of  alkali  metals.  R.  J.  Clark 
(Proc.  Cam b.  Phil.  Soc.,  1927,  23,  953— 955).— The 
metal  is  washed  in  dry  ether  containing  4  or  5%  of 
alcohol,  wiped  with  filter-paper,  and  dropped  into  a 
glass  still  of  special  design.  The  metal  is  melted 
in  a  vacuum,  separated  from  the  skin  of  oxide,  and 
is  then  thrice  distilled  in  a  vacuum.  The  method  lias 
been  used  for  the  purification  of  certain  halides. 

W.  E.  Downey. 


Chemical  nature  of  precipitated  basic  cupric 
carbonate.  J.  R.  I.  Hepburn  (J.C.S.,  1927,  2883— 
2S96). — The  initial  process  which  occurs  on  mixing 
equimolecular  solutions  of  copper  sulphate  and 
sodium  carbonate  (cf.  A.,  1925,  ii,  696)  has  been 
investigated,  the  concentration  of  the  precipitants 
being  varied  from  1*0  to  0*0062 5  AT.  The  relationship 
between  the  carbon  dioxide  content  of  the  precipitate 
and  the  concentration  of  carbon  dioxide  in  the  solu¬ 
tion  can  be  represented  by  a  Ercimdlich  adsorption 
isotherm,  and  the  view  is  therefore  advanced  that  the 
formation  of  basic  cupric  carbonate  is  due  to  adsorp¬ 
tion  of  un-ionised  carbonic  acid  by  hydrated  cupric 
oxide  which  is  in  a  very  active  state.  Other  views 
regarding  the  nature  of  precipitated  basic  cupric 
carbonate  are  discussed.  0.  J.  Walker. 

Basic  mercurous  nitrate.  S.  Jajte  (Roez. 
Chem.,  1927,  7,  1 56 — 1 58) . — Basic  mercurous  nitrate, 
3Hg20,N205,  crystallised  from  a  solution  containing 
mercurous  nitrate,  silver  nitrate,  and  nitric  acid  after 
a  year.  R.  Truszkowski. 

Separation  of  pure  radium  salts  from  iso- 
morphous  mixtures  with  barium  salts.  A.  G. 
Eliseev  (Ann.  Inst.  Anal.  Physico-Chim.  Leningrad. 
1926,  3,  443—4:54), — -In  presence  of  hydrogen  chloride 
in  proportions  increasing  up  to  11  g.  per  100  g.  of 
water,  the  solubility  of  barium  chloride  at  25° 
diminishes  practically  linearly ;  subsequently  the 
solubility  isotherm  approaches  the  axis  of  abscissa) 
asymptotically,  the  whole  of  the  salt  being  precipit¬ 
ated  when  30  g.  of  hydrogen  chloride  are  present 
per  100  g.  of  water.  At  0°,  100  g.  of  water  dissolve 
30*7  g.  of  barium  chloride  (cf.  Engel,  Ann.  Cliim. 
Phys.,  1888,  [vi],  13,  371).  Investigation  of  the 
isotherm  at  25°  of  the  system  It  aG1] 2-BaCL2~HGl~Ho O 
shows  that  the  solubility  of  radium  choride  is  dimin¬ 
ished  by  the  presence  of  hydrogen  chloride  to  a 
greater  extent  than  that  of  barium  chloride,  and  that 
radium  chloride  does  not  influence  appreciably  the 
solubility  of  the  barium  salt.  The  curves  indicating 
the  quantities  of  radium  and  barium  chlorides  in 
equilibrium  with  definite  proportions  of  hydrogen 
chloride  show  that,  by  addition  of  the  acid  to  a 
solution  of  the  mixed”  chlorides  saturated  at  25c 
and  by  removing  small  fractions,  values  exceed¬ 
ing  2  are  obtainable  for  the  coefficient  of  enrich¬ 
ment. 

These  results  form  the  basis  of  the  industrial  treat¬ 
ment  of  an  ore  of  the  composition  CaO  32*01,  Bat) 
4*63,  Fco03  7*06,  Al203  441,  CuO  3*1,  BL03  trace, 
PbO  0*08,  U3Og  149,  V205  3*29,  P205  0*12,  As*<% 
0*02,  S03  2*4,  CO*  25*49%,  rare  earths  traces.  The 
ore  was  treated  with  hydrochloric  acid  and  the 
insoluble  residue  boiled  with  2*5  times  its  weight  of 
sodium  carbonate  in  saturated  aqueous  solution, 
the  carbonates  thus  obtained  being  decomposed  by 
hydrochloric  acid.  Saturation  of  the  solution  of  the 
mixed  chlorides  with  hydrogen  chloride  gave  a  pre¬ 
cipitate  containing  all  the  barium  and  radium,  most 
of  the  admixed  metals,  especially  the  vanadium, 
uranium,  calcium,  and  lead,  remaining  dissolved . 
The  mixed  barium  and  radium  chlorides  were  then 
subjected  to  fractional  precipitation  by  means  of 
hydrogen  chloride.  T.  H.  Pope. 


Boric  acids  and  alkali  borates,  IV.  Solid 
alkali  perborates.  H.  Menzel  [with  J.  Meckwitz 
and  W.  Kretzschmar]  (Z.  anorg.  Chem.,  1927,  167, 
193 — 229 ;  cf.  A.,  1927,  1043).— Addition  of  ethyl 
alcohol  to  a  mixed  solution  of  lithium  monoborate 
and  hydrogen  peroxide  precipitates  lithium  perborate , 
LiB03,2H20,  or  LiR02,Ho02}H20,  from  which,  by 
recrystallisation  from  water,  or  by  careful  dehydration, 
the  lower  hydrate,  LiB03,H20,  or  LiB02?H202,  may  be 
obtained.  Further  dehydration,  e.g.,  by  heating  at 
above  100°  in  a  vacuum,  leads  to  loss  of  active  oxygen, 
and  at  the  same  time  the  substance  acquires  the 
property  of  reacting  with  water  with  liberation  of 
oxygen,  probably  owing  to  the  presence  of  sonic 
such  substance  as  (LiB02)2,02,  and  ultimately  the 
monoborate  remains.  With  entrance  on  this  final 
stage,  the  crystal  structure  changes  completely, 
which  suggests  that  the  perborate  cannot  be  regarded 
merely  as  the  monoborate  with  hydrogen  peroxide  of 
crystallisation.  The  perborates  of  potassium  and 
ammonium  apparently  exist  only  in  the  form  of  the 
hemihydrates,  e.g.,  KBO3,0*5H2O ;  other  hydrates 
which  have  been  reported  are  to  be  regarded  as  having 
been  impure.  Attempts  to  remove  the  water  by 
heating  lead  to  decomposition,  as  with  the  lithium 
salt,  although  in  the  case  of  the  ammonium  salt  the 
changes  arc  somewhat  more  complex,  owing  to  oxid¬ 
ation  and  volatilisation  of  the  cation.  The  structure 
of  the  alkali  perborates  has  been  considered  in  the 
light*  of  Hermans’  theory  of  the  constitution  of  the 
borates  (A.,  1925,  i,  500).  It  is  considered  that  the  only 
true  alkali  perborate  is  the  anhydrous  sodium  salt 
(Le  Blanc  and  Zellmann,  A.,  1923,  ii,  415),  this  being 
a  horyl  derivative  of  sodyl  hydroxide,  NaOOH, 
containing  a  boron  atom  with  the  co-ordination 
number  3.  The  other  alkali  perborates,  on  the  other 
hand,  are  salts  of  dibasic  acids  containing  two  boron 
atoms  with  the  co-ordination  number  4,  the  lithium 
and  hydrated  sodium  salts  having  the  formula 
M2(B206,2R20)  and  the  potassium  and  ammonium 
salts  the  formula  M2(R206,H20).  The  division  of  the 
perborates  into  true  and  pseudo-salts  on  the  basis  of 
their  reaction  with  potassium  iodide,  as  suggested  by 
ltiescnfeld  and  Reinhold  (A.,  1910,  ii,  33)  for  the 
pcrcarbonates,  must  be  rejected,  as  this  test  is  influ¬ 
enced  by  purely  physical  factors  such  as  solubility, 
and  there  arc,  moreover,  all  stages  of  transition 
between  the  two  groups.  R.  Cuthill. 

Rare  earths.  P.  B.  Sarkar  (Ann.  chim.,  1927, 
[x],  8,  207 — 262). — By  a  critical  examination  of  the 
data  available  in  the  literature  and  by  the  preparation 
of  a  number  of  new  simple  and  complex  salts  of 
scandium  an  attempt  is  made  to  determine  the 
analogies  which  exist  between  the  compounds  of  this 
element  and  those  of  other  tervalent  elements,  the 
iron  and  the  rare-earth  groups,  respectively.  From 
the  point  of  view  of  the  solubility  of  its  salts  scandium 
resembles  in  general  the  elements  of  the  rare  earths, 
but  it  also  exhibits  many  close  analogies  with  the 
iron  group  in  the  crystalline  form  and  composition  of 
many  of  its  complex  salts.  Thus  the  acetylacetonates 
of  scandium  arc  isomorphous  with  those  of  iron,  and 
the  double  alkali  sulphates  with  those  of  aluminium, 
whilst  it  forms  a  scries  of  double  alkali  sulphates 


corresponding  with  the  anhydrous  alums  which  are 
quite  unknown  in  the  rare-earth  series;  its  basic 
nitrates  closely  resemble  those  of  chromium.  Spec¬ 
troscopic  evidence  obtained  using  a  very  pure  sample 
purified  by  the  sublimation  of  scandium  acetylaceton- 
ate  confirms  its  relationship  with  the  aluminium 
family.  No  such  intimate  relationship  is  found, 
however,  between  the  simple  salts  of  scandium  and 
those  of  either  the  rare-earth  or  iron  group  of  elements, 
scandium  occupying  a  transitional  position  between 
the  two  groups.  The  following  new  salts  of  scandium 
are  described  :  double  thiocyanates  of  the  type 
M3Sc(SCN)c,4H20  of  ammonium ,  potassium^  1-8480, 
and  sodium ;  double  sulphates  of  the  type  MSc(S04)2 
of  potassium ,  ammonium ,  rubidium,  and  caesium ; 
double  sulphates  of  the  type  M3Sc(804)3  of  sodium 
-f  GH20,  and  of  thallium  :  the  electrolytic  conductivity 
of  scandium  sulphate  Sc2(S04)3  suggests  that  it  is 
really  scandium  scandisulphate  Sc[Sc(S04)3];  potassium 
scandium  selenate  KSc(S04)2,21I20 ;  basic  nitrates 
of  composition  Sc(0H)(N03)2,3H20  [erroneously 
described  by  Crookes  (A.,  1909,  ii,  44)  as  the  anhydrous 
normal  nitrate],  Sc2O(NO3)4j0*5H2O  (stable  between 
90°  and  115°),  and  Sc405(N03)2  (stable  between 
120°  and  200°).  Scandium  hydroxide  forms  a  crimson 
lake  with  ammonium  aurmtriearboxylate  (Hammett 
and  Sottery,  A.,  1925,  ii,  601),  vdiieh,  unlike  the 
corresponding  aluminium  lake,  is  very  soluble  in 
ammonium  carbonate  solution,  the  sensitivity  of  the 
test  being  of  the  order  of  2*4  x  10~7  g.-atom  of  scandium 
per  e.c.  A  similar  study  of  various  new  salts  of 
gadolinium  and  europium  shows  that  these  elements 
resemble  both  the  cerium  and  yttrium  groups  of  the 
rare-earth  elements  and  form  a  transition  between 
the  two  groups.  The  following  new  salts  of  gadolin¬ 
ium  arc  described  :  formate ;  hydrogen  tartrate 
d~2H20;  normal  tartrate  +5H20;  citrate  -f  5H20 
and  +4H20 ;  acetylacetonate  4-3H20,  m.  p.  143*5— 
145° ;  nitrate  -f-GH20,  m.  p.  in  scaled  tube  91°  (not 
6*5H20,  as  described  by  Benedicks,  A.,  1900,  ii,  209); 
basic  nitrate,  3G d 203 ,4N2 O r, , 3H20  ;  antipyrim  additive 
compound  of  the  nitrate  Gd(N03)3,3C31H120N2 ; 
hexamethylenetetramine  additive  compound  of  the 
nitrate  Gd(NO3)2,2CcH12N4,10H2O ;  bromate  +9H20, 
m.  p.  80°;  thiocyanate  +7H96;  double  salt  with 
mercuric  cyanide,  Gd(SCN)3,3HgCNg,12H20 ;  ortho¬ 
phosphate  +5'5H,?0;  iodaie  ~f-5*5H20 ;  perchlorate 
+  8H20 ;  periodate  +  4H,0 ;  chlorate  +10H2O ; 
double  potassium  oxalate ,  K2G204.KGd(C304)2,4H20 ; 
double  carbonates  of  the  type  M2003,Gd2(C03)3,nH20 
of  potassium  +  12H20,  ammonium  +4H20,  and 
sodium  -|-  13HoO ;  salts  with  potassium  f err ocyanide, 
KGdFe(CN)65H20 ;  ferricyanide  +4-5H20 ;  sulphite 
+  12H*,0  and  -f  1 1 H20 ;  double  potassium  chromates , 
K  2Cr 04 , G d2 ( Cr 04 )3,7 H20  and 

5KoCr04,2Gd4(Cr04)3J10H20.  The  following  new  salts 
of  europium  are  described  :  oxalate  -f- 10H2O  and 
-f  5H20 ;  nitrate  +  6H20,  m.  p.  in  sealed  tube, 
85°;  citrate  d~5H20 ;  hydrogen  tartrate  -f  2H20 ; 
normal  tartrate  -f5H20;  acetylacetonate  -f-3H20, 
m.  p.  136—137°;  acetate  +4H20  and  +3HaO; 
iodaie  4-5*5H00;  cya noplat mates  +21H20,  +  18H20, 
and  ~f  HoO ;  carbonate  +  3HsO ;  double  potassium 
oxalate  +2H00 ;  orthophosphate  +4H00. 

J.  W.  Baker. 


Double  salt  formation  between  thallous 
carbonate  and  carbonates  ol  the  rare  earths,  G. 
Canneri  (Gazzetta,  1927,  57,  732— 735).— The  pre¬ 
paration  of  crystalline  double  carbonates  of  the  general 
formula  R2(C03)232T12C03  (also  6H20 ;  R  being 
lanthanum,  cerium,  neodymium,  praseodymium,  and 
yttrium)  is  described,  R.  W.  Lott. 

Silicic  acids.  IV,  R.  Schwarz  and  H.  Richter 
(Rer.,  1927,  60,  [B],  2263—2270;  of.  A,,  1925,  ii, 
222;  A. 5  1927,  634). — Fused  mixtures,  corresponding 
in  composition  with  the  formulae  Xa4Si303  and 
Ka2Si307,  become  crystalline  after  long  preservation 
at  500",  and  then  exhibit  the  radially  arranged 
needles  of  a  mono  tropic  substance.  They  are,  how¬ 
ever,  only  mixtures  of  meta-  and  di-silicate  or  disilic¬ 
ate  and  silicon  dioxide,  since  the  so-called  gran  at  ic 
acid  gives  an  X-ray  spectrum  very,  closely  similar  to 
that  of  disilicic  acid,  and  its,vapour  tension  isotherms, 
like  those  of  “  trisilieic  acid  ”  (which  appears  to  give 
an  individual  X-ray  spectrum),  do  not  give  any 
indication  of  the  presence  of  a  hydrate  of  the  required 
composition,  Granatie  and  trisilieic  acids  cannot 
therefore  be  regarded  as  chemical  individuals.  The 
presence  of  definite  hydrates  is  not  shown  by  the 
vapour-tension  isotherms  of  silicic  acid  gels  obtained 
by  cautious  neutralisation  of  5%  solutions  of  sodium 
meta-  and  di-silicates  with  hydrochloric  acid  followed 
by  thorough  washing  of  the  precipitates.  Dehydr¬ 
ation  of  the  gels  by  acetone  under  varied  conditions 
results  in  the  removal  of  water  to  a  content  of  about 
13%,  thus  indicating  the  presence  of  disilicic  acid. 
Its  production  from  sodium  metasilicate  is  explained 
by  the  displacement  of  the  equilibrium,  2Na2Si03  + 
HoQ  Na2Si20  $ + 2NaOH,  towards  the  right 
during  neutralisation  with  hydrochloric  acid.  Addi¬ 
tion  of  barium  chloride  to  solutions  of  sodium,  meta- 
or  di-silicate  or  sodium  hydrogen  silicate  results  in  the 
precipitation  of  a  mixture  of  barium  meta-  and  di¬ 
silicates  ;  if  a  large  excess  of  sodium  hydroxide  is 
present,  homogeneous  barium  metasilicate  is  precipit¬ 
ated.  Barium  meta-  and  di-silieates  are  obtained 
from  solutions  of  lithium  orthosilicate  even  in  tho 
presence  of  a  large  excess  of  lithium  hydroxide.  The 
SI03f/  and  Si206"  ions  appear  to  be  the  only  ones 
present  in  solutions  of  alkali  silicates ;  they  form  an 
equilibrium  which  usually  is  largely  in  favour  of 
the  disilicate  ion  (cf.  Hagg,  A.,  1926,  924). 

H.  Wren. 

Germanium.  XXI.  Germanium  tetrafluor¬ 
ide-  L.  M.  Dennis  and  A.  W.  Laubengayer  (Z. 
physikaL  Chem.,  1927,  130,  520— 531).— The  most 
satisfactory  method  of  preparation  of  germanium 
tetrafluoride  is  by  the  thermal  decomposition  of  pure 
barium  fluogermanate,  prepared  by  dissolving  germ¬ 
anium  oxide  in  48%  hydrofluoric  acid  solution  and 
adding  a  saturated  solution  of  the  theoretical  quantity 
of  barium  chloride ;  the  granular  precipitate,  after 
drying  at  120“',  rapidly  evolves  gas  when  heated  at 
700  2  The  product,  purified  bv  fractional  distillation 
at  — 104",  is  a  colourless,  fuming  gas,  condensible  at 
the  temperature  of  liquid  air  to  a  mass  of  white  crystals 
which  sublime  on  allowing  the  temperature  to  rise. 
Liquid  germanium  tetrafluoride  is  produced  at  —15° 
under  its  own  vapour  pressure  of  3032  mm.  On 


passage  of  the  gas  through  water  a  clear  acid  solution 
is  at  first  obtained,  from  which,  as  the  operation  is 
continued,  a  gelatinous  precipitate  of  hydrated 
germanium  dioxide  sipa rates ;  addition  of  potassium 
hydroxide  to  the  clear  solution  causes  the  precipit¬ 
ation  of  potassium  fluogermanate.  Glass  in  presence 
of  moisture  is  rapidly  etched,  but  quartz  is  not 
attacked  below  700L  There  is  no  indication  of 
dissociation  at  1000L  Some  evidence  has  been 
obtained  for  the  production  of  germanium  difluoride 
when  the  tetrafluoride  is  passed  over  heated 
germanium.  H.  F.  Gillbe. 

Germanium.  XXIII.  Germanium  mono- 
sulphide.  L.  M.  Dennis  and  S.  M.  Joseph  (J. 
Physical  Chem.,  1927,  31,  1716—1718;  cf.  A.,  1927, 
1150). — The  optimum  temperature  for  the  preparation 
of  germanium  monos  ulphide  by  Winkler’s  method 
(A.,  1886,  985)  by  the  reduction  of  the  disulphide  in 
a  current  of  hydrogen  is  approximately  480°.  The 
product  obtained  consisted  of  very  hard,  black 
crystals,  which  were  probably  rhombic  bi-pyramids 
having  tho  faces  010,  1001,  001,  101,  110,  together 
with  thin  tablets  having  a  graphitic  lustre  and  showing 
pleochroism  in  the  thinnest  flakes.  The  crystals  are 
ractically  insoluble  in  mineral  acids,  but  can  be 
rough!  into  solution  by  fusion  with  potassium 
hydroxide  or  by  long  digestion  with  an  aqueous 
solution  of  the  same  reagent.  L.  S.  Theobald. 

Germanium.  XXIV.  Dfibtalides  of  german¬ 
ium,  tin,  and  lead.  F.  M.  Brewer  (J.  Physical 
Chem.,  1927,  31,  1817 — 1823). — The  properties  of  the 
halogen  compounds  of  germanium,  tin,  and  lead  are 
compared.  L.  S.  Theobald. 

Production  of  zirconium  oxide,  and  consti¬ 
tution  of  some  zirconium  salts.  P.  Schmid  (Z. 
anorg.  Chem.,  1927,  167,  369 — 384),— Zirconium  ores 
are  most  satisfactorily  opened  up  by  fusion  with 
lime,  the  temperature  of  a  gas  furnace  being  sufficient 
for  the  process.  By  treating  the  product  with  an 
appropriate  amount  of  hydrochloric  acid,  the  calcium, 
iron,  and  aluminium  may  be  brought  into  solution, 
and  then  by  warming  the  residue,  which  contains 
the  whole  of  the  zirconium  as  calcium  zireonate,  with 
more  hydrochloric  acid  zirconium  oxychloride  is 
obtained.  Alternatively,  the  mass  resulting  from  the 
fusion  may  be  treated  with  sulphuric  acid,  when  tho 
calcium  remains  undissolved.  By  the  action  of 
hydrochloric  acid  on  solutions  of  the  oxychloride,  the 
compounds  Zr0C\HCl,5H20,  and  Zr0Ci2,HCl?6H20 
may  be  obtained.  By  the  action  of  ammonia  on  the 
oxychloride,  hydrogen  chloride  is  removed,  and  on 
drying  the  product  at  110°  crystalline  metazirconie 
acid  results.  This  reaction  shows  that  the  chlorine 
atoms  in  the  oxychloride  are  probably  present  as  loosely 
attached  hydrogen  chloride.  Since,  further,  the  two 
molecules  of  water  in  the  oxychloride  dihydrate 
cannot  be  removed  without  decomposition  occurring, 
this  water  is  apparently  an  integral  part  of  the 
structure  of  the  molecule.  These  facts,  and  the  exist¬ 
ence  of  Endemann’s  oxychloride  (A.,  1875,  1162),  may 
be  explained  by  supposing  that  the  oxychloride  is 
derived  from  the  hydroxide  by  two  of  the  hydroxo- 
groups  binding  hydrogen  chloride,  and  the  other  two 


holding  water  molecules  by  their  subsidiary  valencies, 
the  formula  being  [(H20)3(0H)2Zr(0HH)2](Jl2,2H20. 

E.  CUTHILL. 

Zirconium,  J.  H.  de  Boer,— See  B.,  1927,  941, 

Compound  of  lead  iodide  with  stannous 
iodide.  N.  A.  Tananaev  and  I,  Tananaev  (Z. 
anorg.  Chem.,  1927,  167,  341 — 344). — The  reddish- 
orange  compound  obtained  by  the  action  of  stannous 
chloride  and  potassium  iodide  on  lead  nitrate  (A,, 
1925,  ii,  324)  appears  to  have  the  formula  Pb2SnL, 
although  the  exact  composition  varies  somewhat  with 
the  conditions  of  formation.  R.  Cuthill. 


and  not  as  V203(B04)2  as  stated  by  Rosenheim  and 
Mong  (A.,  1925,  i,  1411).  The  remaining  liquid  con¬ 
tains  a  mixture  of  sulphates  of  quadri*  and  quinque- 
valent  vanadium,  ter  valent  vanadium  (in  the  form 
of  the  compound  NH4V(S04)2  of  Rosenheim  and 
Mong)  being  obtained  only  in  the  presence  of  ammon¬ 
ium  sulphate  at  a  temperature  above  400°,  when  the 
latter  decomposes  and  reduces  the  vanadium  to  the 
ter  valent  state.  J.  Grant. 

Thio-salts.  III.  Folyphenolic  complexes. 
L.  Fernandes  and  F.  Palazzo  (Gazzetta,  1927,  57, 
567 — 574 ;  cf.  A.,  1927,  636).— Ammonium  thio- 


Constitution  of  nitrogen  peroxide.  M.  Batte- 
gay  and  W.  Kern  (Bull.  Soc,  ehim.,  1927,  [iv],  41, 

1336- . -1341). — Nitrogen  peroxide  reacts  with  certain 

anilides  in  such  a  way  as  to  suggest  that  its  con¬ 
stitution  should  be  represented  by  the  formula 
0IN*0*N02;  thus  with  p-toluenesulphonyl-p-toluidide 
it  gives  first  a  mononit.ro-,  then  a  dinitro- derivative, 
and  finally  a  nitrosoamine  of  the  latter.  With 
p-toluenesulphonylmesidide  in  carbon  tetrachloride 
nitrogen  peroxide  yields  solely  the  -nitrosoamine, 
G6H2Me3-N(N0)‘S02*C6H4Me,  pale  brown  crystals 
decomposed  at  121—122°,  and  with  the  anilide, 
CPh3-C6H2Me2-NH-S02-C6H4Me,  it  yields  the  N- 
nitrosoamine,  C  PhyCb  ft2Me2*N (N 0 )  *SOa*Ct;H tMe ,  pale 
yellow  crystals  decomposing  at  110—120°.  Other 
reactions  of  the  peroxide,  studied  by  Wi eland  and 
others,  suggest  the  simple  formula  02Rr‘N02;  it 
seems  probable  that  the  true  explanation  is  that 
nitrogen  peroxide  in  the  liquid  form  exists  in  the 
above  two  tautomeric  forms.  A.  R.  Powell, 

Azido-carbon  disulphide.  III.  Behaviour  to¬ 
wards  chlorine,  bromine,  and  iodine.  W.  H. 
Gardner  and  A.  W.  Browne  (J.  Amcr.  Chem.  Soc., 
1927,  49,  2759 — 2763). — Solid  azido-carbon  disulphide 
reacts  explosively  with  chlorine  and  bromine,  but  not 
at  all  with  iodine.  By  carrying  out  the  former 
reactions  in  cooled  non-aqueous  solutions  compounds 
are  formed,  probably  CISGSN3  and  BrSCSN3.  The 
former  is  a  viscous,  yellow^  oil,  formed  from  a  white 
solid  first  produced.  In  ethereal  solution,  bromine 
reacts  with  silver  a  zid  o  -  d  it  hi  o  c  ar  bon  ate  to  form  a 
tribromo-azido-dithiocarbonate ,  Br3SCSN3 ;  in  chloro¬ 
form  and  carbon  tetrachloride  solutions  a  mixture  of 
this  with  the  monobromo-derivative  is  produced.  The 
hydrolysis  of  non-aqueous  solutions  of  the  monobromo- 
derivative  with  aqueous  potassium  hydroxide  solution 
probably  proceeds  as  follows  :  BrSOSISL  +2KOH= 
KBr+K0SCSN,+H20 ;  2KOSCSN3+2KOH= 
K„S„03+2KCNS+2N,+H.0 ;  K2S„03+2K0H+ 

2K0SCSN3=2K2S03+2KSCSN3+H20.  Addition  of 
iodine  to  concentrated  aqueous  sodium  azido- 
dithiocarbonate  solution  causes  the  immediate 
formation  of  a  heavy  black  oil.  S.  K.  Tweedy. 

Decomposition  of  the  vanadyl  sulphates  at 
high  temperatures.  0.  Eichner  (Conipt .  rend., 
1927,  185,  1200 — 1202). — In  confirmation  of  previous 
results  (A.,  1921,  ii,  554)  it  is  shown  that  quadri-  or 
quinque-valent  vanadium,  when  heated  in  sulphuric 
acid  solution,  is  oxidised  or  reduced,  respectively, 
until  a  state  of  equilibrium  is  reached.  Eventually 
most  of  the  vanadium  is  precipitated  as  V0S04, 


molybdate  gives  with  phenols  no  compound  or 
coloration,  and  from  the  oxythiomolybdate  coloured 
syrups  only  are  obtained  ;  ammonium  dithiomoJybdate 
yields,  however,  with  pyrocatechol  the  compound 
[Mo02S(CfiH402)](NH4)H,3H20,  or  in  presence  of 
pyridine  the  corresponding  pyridine  salt.  Pyrogallol 
yields  the  compound 

[Mo2G3S3(C6H403)2](C6H5N)2H2,3H20  (if  the  oxytliio- 
salt  is  used,  ammonium  thiomolybdate  separates),  and 
gallic  acid  the  barium  salt, 

[Mo203S3(C6H203*C02)2]BaH2,l 2H„0.  Salicylic  acid 
does  not  yield  such  compounds. 

The  absorption  spectra  of  molybdosalicylie  acids,  of 
pyrocatechol  molybdates,  and  of  thiomolybdates  are 
compared.  Compounds  from  thiomolybdates  differ 
from  those  from  molybdates  in  that  addition  of  a 
second  molecule  of  a  phenol  does  not  intensify  the 
colour,  the  co-ordination  valency  of  the  molybdenum 
being  already  partly  satisfied  by  the  sulphur  atom. 
It  is  concluded  that  co-ordinating  capacity  in 
derivatives  of  gallic  acid,  pyrogallol,  2  : 3-dihydr- 
oxybenzoie  acid,  pyrocatechol,  and  salicylic  acid 
diminishes  in  this  order.  E.  W.  Wignall. 


Coloration  anomalies  of  ferric  and  alkali  thio¬ 
cyanates.  E.  Kahane  (Bull.  Soc.  chim.,  1927,  [iv], 
41,  1403 — 1410). — The  slow  decolorisation  of  solutions 
of  alkali  thiocyanate  containing  small  quantities  of 
ferric  salts  is  accelerated  by  boiling  and  is  due  to  a 
reduction  of  the  ferric  salt  to  ferrous  accompanied  by 
the  formation  of  pcrthiocyanic  derivatives.  Con¬ 
versely,  the  pink  colour  that  develops  on  exposing 
commercial  preparations  of  alkali  thiocyanates  to 
ultra-violet  light  is  due  to  oxidation  of  the  small 
quantity  of  ferrous  salt  always  present  with  the 
formation  of  ferric  thiocyanate.  This  action  is 
accelerated  by  the  presence  of  oxidising  agents  and 
proceeds  in  the  reverse  direction  when  the  coloured 
salt  is  kept  in  the  dark.  The  removal  of  the  traces 
of  iron  salts  from  preparations  of  thiocyanates  is 
extremely  difficult,  but  nearly  pure  preparations  of 
the  ammonium  salt  may  be  obtained  by  diluting 
alcoholic  solutions  with  ether;  the  yield,  however, 
is  poor.  Salts  purified  in  this  manner  do  not  become 
coloured  on  exposure  to  direct  sunlight. 

A.  R.  Powell. 

Double  compound  of  chromic  and  hydrogen 
chlorides.  J.  R.  Partington  and  S.  K.  Tweedy 
(J.C.S.,  1927,  2899 — 2900). — By  passing  hydrogen 
chloride  through  a  concentrated  solution  of  green 
chromic  chloride  a  heliotrope  double  chloride  3 
CrCl3,HCl ,xH20  (where  x  is  approximately  6),  is 
precipitated.  The  substance  is  insoluble  in  ether 
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and  in  methyl  and  ethyl  alcohols,  and  in  water  gives 
a  pink  solution  which  immediately  turns  green. 

0.  J.  Walker. 

Basic  chromic  compounds.  1ST.  Bjerrum  and 
G,  Faurholt  (Z.  physikal.  Chem.,  1927,  130,  584 — 
591). — The  hexaquochromic  ion,  Cr(H20)c‘'\  may 
be  determined  by  adding  to  the  solution  caesium  sul¬ 
phate  solution  and  precipitating  caesium  alum  by  the 
addition  of  alcohol.  The  precipitate,  after  washing 
with  alcohol,  is  oxidised  with  hydrogen  peroxide  in 
alkaline  solution,  potassium  iodide  and  hydrochloric 
acid  are  added,  and  the  liberated  iodine  is  titrated 
with  standardised  thiosulphate  solution.  By  this 
method  the  percentage  of  hexaquochromic  ion  has 
been  determined  in  chromic  nitrate  solutions  of  con¬ 
centrations  OT — 0-013/  which  have  been  heated  at 
75°  for  several  days  with  or  without  the  addition  of 
sodium  hydroxide.  Determinations  have  also  been 
made  of  the  quantity  of  latent  basic  chromium  com¬ 
pounds  formed  in  the  solutions  by  precipitation  with 
sulphuric  acid  and  alcohol.  The  formation  of  non- 
col  loidal  substances  of  this  nature  reaches  equilibrium 
in  a  few  days,  whereas  the  colloidal  forms  are  still 
being  produced  after  heating  for  several  months. 

H.  F.  Gillbe. 

Transformation  of  sodium  chromate  into  di~ 
chromate  by  means  of  carbon  dioxide.  N.  F. 
Yusiikevich  and  J.  N.  Shorin'. — Sec  B.,  1927,  936. 

Oxide  of  fluorine  or  fluoride  of  oxygen  ?  B. 
Brauner  (Nature,  1927,  120,  842). — The  substance 
obtained  by  Lebeau  and  Damiens  (A.,  1927,  1044)  is 
regarded  as  oxygen  difluoride,  0F2,  differing  in 
constitution  and  properties  from  chlorine  monoxide, 
C120.  A.  A.  Eldridoe, 

Compounds  of  the  halogens  with  each  other, 
and  with  the  halogen  hydrides.  K.  H.  Butler 
and  D.  McIntosh  (Proc.  Nova  Scotian  Inst.  Sci., 
1927,  17,  23 — 25). — When  bromine  is  dissolved  in 
liquid  chlorine  the  ebullioseopic  constant  is  greater 
than  for  other  solutes.  To  decide  whether  or  not  this 
is  due  to  combination  between  solvent  and  solute,  the 
f.-p.  curve  of  the  system  chlorine-bromine  has  been 
determined.  The  curve  is  continuous  and  has  no 
maximum,  M.  S.  Burr. 

Behaviour  of  iron  with  other  elements.  G. 
Tam mann  and  IC.  Schaarwachter  (Z.  anorg.  Chem., 
1927, 167, 401 — 410). — The  heating  and  cooling  curves 
of  mixtures  of  iron  with  various  other  elements  have 
been  determined.  Sulphur,  selenium,  tellurium, 
antimony,  zinc,  and  aluminium  do  not  react  appreci¬ 
ably  below  their  m.  p.,  but  with  calcium,  boron, 
silicon,  and  graphite  reaction  commences  even  below 
the  m.  p.  of  the  eutectics.  Red  phosphorus  and 
arsenic  begin  to  react  when  their  vapour  pressure 
approaches  I  atm.  R.  Outsell, 

Univalent  iron.  W.  Manchot  (Annalen,  1927, 
459,  47 — 52). — Polemical  against  Reihlen  and  von 
Fricdolsheim  (A.,  1927,  951).  J.  W.  Baker. 

Univalent  iron,  nickel,  and  cobalt.  III. 
Reduction  process  in  the  case  of  iron.  W.  Man¬ 
chot  and  H.  Gall  (Ber.,  1927, 60,  [B],  2318—2322 ;  cf. 
A.,  1927,  1 157). — Ferrous  mercaptide  is  conveniently 
prepared  by  reducing  ferric  chloride  in  aqueous 


solution  with  ethyl  mercaptan  and  subsequent 
addition  of  ammonia,  ethyl  mercaptan,  and  alcohol 
to  the  solution,  all  operations  being  conducted  in  the 
absence  of  air.  The  compound  is  very  readily  oxidised 
and,  in  presence  of  oxygen,  transforms  ethyl  alcohol 
into  acetaldehyde.  It  very  rapidly  absorbs  nitric 
oxide,  yielding  the  compound  Fe(NO)</SEt.  m.  p.  78°, 
and  ethyl  thionitrite.  Reduction  of  the  mcrcaptides 
of  iron,  nickel,  and  cobalt  is  attributed  to  the  chemical 
affinity  of  sulphur  for  nitric  oxide  and  occurs  accord¬ 
ing  to  the  scheme  :  N(SR)2+?dST)=(NO)„~1XSR+ 
NO'SR.  In  the  cases  of  Roussin's  salts  the  change 
appears  to  be  Fe(SK)2+3NO=(NO)2Fe*SK+ 
NOSK;  in  confirmation,  it  is  observed  that  a  red, 
oily  substance  apparently  very  closely  analogous  to 
ethyl  thionitrite  is  obtained  from  potassium  hydrogen 
sulphide  and  ethyl  nitrite.  The  action  of  ferrous 
sulphate,  potassium  hydrogen  sulphite,  and  potass¬ 
ium  nitrite  yields  directly  the  black  salt  (NO)7Fe4S3K, 
but  this  is  a  secondary  compound  from  the  red  salt 
(NO)aFe-SK  and  (NO)FeOJ2.  H.  Wren. 

Thiosulphatoeobalt  complexes,  II.  Potass¬ 
ium  thiosulphatoeobaltipentaeyanide.  P.  R, 
Ray  (J.  Indian  Chem.  Soc.,  1927,  4,  325—330),— 
Thiosulphatopentamminccobaltic  chloride  {A.,  1927, 
742)  is  decomposed  by  concentrated  potassium 
cyanide  solution,  yielding  potassium  ih iosulphaio- 
cobaitipentacyanid e,  K4[S203,Co(CN)5].  This  com¬ 
plex  salt  is  neutral,  gives  no  reaction  for  cobalt  ions, 
yields  precipitates  with  most  metallic  salts,  is  slowly 
hydrolysed  in  aqueous  solution  to  the  aquo-salt, 
K0[H20,Co(CN)5],  and  is  diamagnetic.  Mol.  wt. 
determinations  show  that  in  1-5—2%  aqueous  solution 
the  salt  is  not  completely  dissociated.  The  coagul¬ 
ating  power  of  its  ion  is  greater  than  that  of  the 
ferrocyanide  ion.  The  pentamminecobaltic  chloride 
is  decomposed  by  sodium  nitrite,  yielding  cobalt 
iriniirotr iamm ine  [(N02)3,Co(NH3)3].  H.  Burton. 

Complex  compounds  of  ter  valent  iridium, 
V.  V.  Lebedinski  (Ann.  inst.  pi  at  ine,  1926,  No.  4, 
235 — 242) . — When  sodium  chloroiridate  dodecahydrate 
(1  g.)  is  heated  with  ethylenediamine  monohydrate 
(2  c.c.)  and  wrater  (10  c.c.)  in  a  sealed  tube  at  140°, 
and  the  product  treated  with  potassium  iodide, 
it iethylenediamine  iodoiridite,  [en3  Ir]I3,H20,  rose- 
yellow,  is  obtained.  Precipitates  are  obtained  with  : 
sodium  chloroplatinite  (yellow"),  ammonium  chloro- 
platinate  (pink),  sodium  cyanoplatinite  (wiiite), 
bromoplatinic  acid  (yellow),  sodium  chloro-osmate 
(yellowish -green) ,  potassium  ferrocyanide  (yellow), 
potassium  ferricyanide  ( orange  -yellow ) ,  sodium  picrate 
(canary- yellow),  [en2  Ir][C6H2(N02)3d]3. 

Chemical  Abstracts. 

Preparation  of  platinum.  V.  V.  Lebedinski 
and  V.  G.  Chlopin  (Ann.  inst.  pi  a  tine,  1926,  No.  4, 
317 — 323). — 1 — 1*2  Litres  of  a  mixture  of  nitric  acid 
(d  1-4),  hydrochloric  acid  ( d  1*19),  and  wrater  (1:3:4 
vols.)  is  added,  first  at  70—80°,  then  at  the  b.  p.,  to 
the  ore  (100  g.),  and  evaporated  at  30  mm.  The 
residue,  including  osmium,  iridium,  etc.,  is  heated  on 
a  wrater-bath  for  2—2-5  lira,  and  on  a  sand-bath  at 
140—142°  with  concentrated  sulphuric  acid  until 
hydrogen  chloride  is  removed.  The  diluted  solution 
(500 — 600  c.c.),  after  heating  for  30  min.  on  the  water- 


36 


BRITISH  CHEMICAL  ABSTRACTS.- — A. 


batli,  yields  ammonium  chloroplatinate  "with  am¬ 
monium  chloride  (150  g.),  the  precipitate  being  washed 
with  saturated  ammonium  chloride  solution,  ice- 
water,  and  alcohol.  Chemical  Abstracts, 

Use  of  electrolytic  bridge  for  determining 
soluble  salts,  11.  0.  E.  Davis  (U.S.  Dept.  Agric. 
Circ.  423,  1927, 13  pp.) . — ' The  construction  and  use  of  a 
simple  form  of  Wheatstone’s  bridge  suitable  for 
approximate  determination  of  the  conductivity  of 
drainage  waters  and  wet  soils  are  described.  Tables 
are  provided  to  enable  the  amount  of  soluble  matter  to 
be  calculated  from  the  conductivity.  If  a  large  quantity 
of  organic  matter  is  present,  the  results  are  \m trust¬ 
worthy.  R.  CUTHILL. 

Accuracy  of  titration  of  acids  and  alkalis.  T. 
Milobedzki  (Rocz.  Chem.,  1927,  7,  295 — 308). — 
Sources  of  error  in  the  titration  of  various  acids  and 
alkalis  using  various  indicators  are  discussed.  The 
accuracy  of  titration  of  0 T iV -hydroch loric  acid  with 
0*lAT-sodium  hydroxide  is  from  0-01  to  0*03%,  and 
the  titre  found  is  accurate  to  99*8 — 99*9%. 

R.  Trltszkowski. 

Differential  electrometric  titration  as  a 
precision  method.  D.  A.  MacInnes  (Z.  physikal. 
Chem.,  1927,  130,  217 — 221). — The  method  of 
differential  electrometric  titration  (A.,  1927,  35)  is 
applicable  to  the  determination  of  end-points  in 
titrations  of  high  precision,  such  as  those  of  oxalic 
acid  and  potassium  permanganate,  hydrochloric  acid 
and  sodium  hydroxide,  and  arsenious  oxide  and 
iodine.  The  curve  obtained  by  this  method  for  the 
reaction  of  a  base  with  an  acid  in  the  presence  of 
quinhy drone  shows  two  maxima,  indicating  two 
points  of  inflexion  in  the  curve  obtained  by  the 
usual  method,  which,  if  not  clearly  recognised,  may 
lead  to  error  in  its  use.  L.  S.  Theobald. 

Colouring  matters  operating  in  the  presence 
of  neutral  salts,  and  the  construction  of  a 
scale  of  indicators  with  varying  mass  indices 
for  the  comparison  of  saline  solutions,  F. 
Vles,  P.  Reiss,  and  (Mlle.)  M.  Gex  (Oompt. 
rend.,  1927,  185,  1127—1130;  cf.  this  vol.,  14). — 
The  behaviour  of  indicators  of  various  types  in 
a  number  of  saline  solutions  has  been  investig¬ 
ated  speetropho  tome  trie  ally,  and  their  mid-point 
values  (mass  indices)  have  been  determined  eolori- 
metrieally  by  means  of  the  comparator  with  reference 
to  potassium  chloride.  The  indicators  fall  into 
groups  which  appear  to  correspond  with  their  constitu¬ 
tions.  The  authors1  concentration-absorption  equa¬ 
tion  (he.  cit.)  holds  for  the  various  indicators  in 
potassium  chloride  solutions.  J.  Grant. 

Automatic  apparatus  for  the  determination  of 
moisture  [by  distillation  with  benzene  etc.].  H. 
Rosslek, — See  B.,  1927,  S95. 

Determination  of  halogens  by  Volhard’s 
method,  G.  Leimbacii  (Caliche,  1927,  8,  428— 
430). — After  hit  ration,  an  aliquot  part  of  the  filtrate 
is  titrated ;  much  nitrate  causes  only  slightly  high 
results,  and  iodates  do  not  interfere. 

Chemical  Abstracts. 

Micro-determination  of  iodine  in  potable 
waters,  M.  Settimj. — See  B.,  1927,  958. 


Determination  of  iodates  in  the  presence  of 
iodides,  nitrates,  nitrites,  and  chlorides.  G. 
Leimbacii  (Caliche,  1927,  8,  409 — 41 1 ) . — Sufficient 
silver  nitrate  is  added  to  precipitate  the  iodide  and 
part  of  the  chloride,  and  the  acidified  filtrate  is  boiled 
■with  a  slight  excess  of  chlorine  or  sodium  hypochlorite 
and  phenol  to  remove  the  nitrite.  Some  of  the  iodate, 
however,  becomes  decomposed. 

Chemical  Abstracts. 

Determination  of  sulphur  in  ores.  K.  K. 
Jarvinen. — See  B.,  1927,  910. 

Rapid  determination  of  sulphur  in  iron  ores, 
C.  C.  Hawes. — See  B.,  1927,  939. 

Microtitration  of  sulphate  ions  and  of  barium 
ions  by  a  centrifugal  method.  R-.  F.  Le  Guyon 
(Bulk  Soc.  chim.,  1927,  [iv],  41,  1387—1389).— 
Barium  and  sulphate  ions  may  be  determined  by 
centrifugo volumetry,  using  sulphuric  acid  and  barium 
chloride,  respectively,  in  the  way  previously  described 
(ef.  A.,  1926,  927).  A  determination  takes  8 — 10  min. 
and  the  end-point  may  be  observed  within  0*05  c.c. 

A.  It.  Powell. 

Determination  of  sulphur  tri oxide  in  the 
presence  of  sulphur  dioxide.  J.  R.  Eckman. — 
See  B.,  1927,  876. 

Determination  of  sulphuric  acid  in  drinking 
water  by  the  use  of  benzidine.  F,  Raschig, — See 
B4>  1927,  894. 

Determination  of  selenium  and  tellurium  by 
means  of  titanous  chloride.  O.  TomiCek  (Bull. 
Soc,  chim.,  1927,  [iv],  41,  1 389 — 1 399 ) . — Tell  urates 
and  tellurites  may  be  titrated  potentiometrically 
with  titanous  chloride  in  the  presence  of  hydrochloric 
acid,  the  end-point  being  marked  by  a  sharp  change  of 
potential  when  all  the  tellurium  is  precipitated  in  the 
elementary  form.  In  sulphuric  acid  solution  two 
breaks  are  obtained  in  titrating  telluric  acid,  the  first 
corresponding  with  reduction  to  tellurous  acid  and  the 
second  with  total  reduction  to  tellurium.  For  the 
gravimetric  determination  of  tellurium  the  reduction 
to  the  element  is  carried  out  in  a  solution  containing 
30  c.c.  of  20%  hydrochloric  acid  per  100  c.c.,  using 
3  c.c.  of  a  20%  titanous  chloride  solution  for  every 
0*1  g,  of  tellurium  present  as  tell  urate.  The  preci¬ 
pitate  is  washed  with  dilute  acid,  then  with  water, 
dried  at  105°,  and  weighed.  Selenium  may  be 
determined  potentiometrically  in  sclcnates  in  a 
similar  manner  to  tellurium  in  tell  urates,  but  only  one 
potential  change  occurs  in  sulphuric  acid  solutions. 

A.  R.  Powell. 

Reaction  of  tellurium.  0.  Tomicek  (Bull.  Soc. 
chim.,  1927,  [iv],  41,  1399 — 1403). — The  reduction 
of  tellurates  and  tellurites  to  tellurium  by  titanous 
chloride  in  hydrochloric  acid  solutions  (cf.  preceding 
abstract)  is  sufficiently  delicate  to  serve  as  a  test  for 
tellurium  in  the  absence  of  gold,  copper,  selenium, 
and  the  platinum  metals ;  in  5  c.c.  of  concentrated 
hydrochloric  acid  0*00005  g.  of  tellurium  gives  with 
2  c.c.  of  2%  titanous  chloride  solution  a  grey  cloud 
which  slowly  flocculates.  In  the  presence  of  a  large 
quantity  of  sodium  or  ammonium  acetate  and  a 
little  acetic  acid  titanous  or  chromous  chloride  reduces 
tellurium  compounds  to  hydrogen  telluride,  which 
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may  be  detected  by  the  production  of  a  mirror  when 
the  gas  is  passed  through  a  heated  tube,  as  well  as  by 
its  characteristic  disagreeable  odour.  Selenium,  phos¬ 
phorus,  arsenic,  antimony,  bismuth,  tin,  and  lead  give 
a  similar  reaction.  A.  R.  Powell. 

Simplified  apparatus  for  micro-Kjeldahl 
determinations.  J.  G.  van  deb  Sande  (Chem. 
Wcekblacl,  1927,  24,  558). — The  apparatus  is  provided 
with  a  dropping  funnel  fused  on  to  the  tube  connecting 
the  steam  flask  with  the  Kjeldahl  flask,  so  that  the 
sodium  hydroxide  solution  may  bo  added  to  the  latter 
in  position.  The  condenser  is  arranged  vertically, 
with  its  end  drawn  out  to  a  capillary,  and  dipping 
below  the  surface  of  the  standard  acid  solution. 

S.  I.  Levy. 

Improved  micro-Kjeldahl  ammonia  distill¬ 
ation  apparatus.  G.  Kemmerer  and  L.  T.  Hal- 
lett.— See  B.,  1927,  958. 

Speetrophotometric  detection  of  boron.  W.  C. 
Holmes. — See  B.,  1927,  936. 

Determination  of  small  quantities  of  carbon 
monoxide  in  air.  N.  Komar. — See  B.,  1927,  936. 

Colorimetric  method  for  the  field  deter¬ 
mination  of  the  carbon  dioxide  tension  and  free 
carbon  dioxide,  hydrogen  carbonates,  and 
carbonates  in  natural  waters.  I.  Theoretical. 

E.  B.  Powers.— See  B.,  1927,  958. 

Determination  of  carbon  disulphide  in  its 
emulsions.  H.  J.  Fisher. — See  B.,  1927,  876. 

Systematic  qualitative  analysis  of  cations 
without  the  use  of  hydrogen  sulphide  or  its 
derivatives.  0.  Macchia  (Z.  anal.  Chem.,  1927,  72, 
180—185). — The  substance  is  heated  with  nitric  acid 
to  destroy  iodides  and  organic  substances,  the  solution 
is  evaporated  to  dryness,  the  residue  gently  heated  to 
carbonise  organic  matter,  and  the  resulting  mass  (or 
the  original  substance  if  free  from  organic  substances) 
digested  with  aqua  regia.  Irrespective  of  whether  the 
substance  is  completely  dissolved  or  not,  nitric  acid  is 
added  and  the  mixture  evaporated  nearly  to  dryness. 
After  slight  dilution,  ammonia  to  alkalinity,  ammon¬ 
ium  carbonate,  hydrogen  peroxide,  and  ammonium 
phosphate  are  added,  the  solution  is  boiled  and  filtered, 
and  the  precipitate,  A,  digested  with  aqua  regia 
whilst  the  filtrate,  B,  is  acidified  with  nitric  acid 
whereby  silver  is  precipitated  as  chloride  and  removed 
by  filtration.  The  solution  of  A  is  concentrated  and 
digested  hot  with  sodium  hydroxide,  peroxide,  and 
carbonate,  giving  precipitate  G  and  filtrate  D.  The 
former  is  washed  with  saturated  sodium  carbonate 
solution  and  dissolved  in  a  mixture  of  formic  and 
nitric  acids,  part  of  the  solution  being  tested  for 
manganese  by  boiling  with  lead  peroxide  and  the 
remainder  being  treated  with  ammonia,  ammonium 
chloride,  and  hydrogen  peroxide,  giving  precipitate 
E  and  filtrate  F.  The  latter  is  tested  for  the  alkaline- 
earths  and  magnesium  in  the  usual  way,  whilst  E  is 
dissolved .  in  sulphuric  acid  and  hydrogen  peroxide 
and  the  iron  and  bismuth  are  separated  from  the 
manganese  by  means  of  ammonia  and  dextrose,  and 
from  one  another  by  reduction  of  the  iron  with 
sulphur  dioxide  and  precipitation  with  ferricyanide, 
followed  by  precipitation  of  bismuth  with  sodium 


hydroxide.  Filtrate  D  is  treated  with  sulphuric  acid, 
which  removes  lead,  then  with  sodium  carbonate  to 
precipitate  antimony,  tin,  and  aluminium,  leaving 
chromate  in  solution.  Tin  and  aluminium  are 
extracted  from  the  precipitate  by  treatment  with 
formic  acid,  and  tin  alone  is  precipitated  by  addition 
of  citric  acid  followed  by  ammonia.  Filtrate  B  is 
divided,  a  small  portion  being  tested  for  mercury  with 
a  clean  piece  of  copper  foil  and  a  second  small  portion 
for  arsenic  by  heating  with  aluminium  and  sodium 
hydroxide  and  allowing  the  hydrogen  to  impinge  on 
silver  nitrate  test  paper ;  the  main  portion  is  evapor¬ 
ated  to  dryness  and  the  residue  ignited  to  expel 
ammonium,  mercurjq  and  arsenic  compounds,  and 
extracted  with  bromine  water  to  dissolve  alkali  metal 
salts.  The  insoluble  material  is  collected  and  dis¬ 
solved  in  nitric  acid,  and  the  solution  digested  with 
sodium  hydroxide  and  bromine  and  filtered.  The 
filtrate,  if  yellow,  contains  chromate,  which  is  con¬ 
firmed  by  the  hydrogen  peroxide  test,  and  zinc,  which 
is  confirmed  by  addition  of  ferrocyanide  to  the  acidi¬ 
fied  solution.  The  precipitate  is  dissolved  in  hydro¬ 
chloric  acid,  copper  removed  by  treatment  with 
sulphur  dioxide  and  thiocyanate,  nickel  with  dimethyl- 
glyoxime  in  ammoniacal  solution,  cadmium  as  a  white 
precipitate  of  hydroxide  on  adding  sodium  hydroxide 
and  hydrogen  peroxide  to  the  cold  filtrate  from  the 
nickel,  and  cobalt  by  boiling  the  filtrate  from  the 
cadmium  to  precipitate  black  cobaltic  hydroxide. 

A.  It.  Powell. 

Determination  of  potassium  in  mixtures  of 
salts,  especially  in  Chile  saltpetre,  by  the  per¬ 
chlorate  method.  G.  Leimbach. — See  B.?  1927, 
874. 

Micro  chemical  detection  of  rubidium,  E. 
Burkser  and  S.  Rublof  (Mikrochem.,  1927,  5,  137 — 
145). — A  solution  of  a  rubidium  salt  in  concentrated 
hydriodic  acid  yields  with  equal  volumes  of  a  14% 
solution  of  silver  iodide  in  the  same  acid  and  of  a 
4*5%  solution  of  gold  in  iodine  and  hydriodic  acid 
black,  hexagonal  crystals  of  the  compound 
3AuI,AuI3,4RbI,AgI  when  the  rubidium  is  in  excess, 
and  of  the  compound  3AuI,AuLj,3RbI,2AgI  when  an 
excess  of  the  reagents  is  used.  The  formation  of 
these  black  crystals  forms  a  delicate  test  for  rubidium 
in  the  presence  of  potassium  or  ammonium  salts,  as 
little  as  1—3  x  1CH  g,  of  rubidium  in  one  drop  of  a 
solution  on  a  microscope  slide  giving  a  detectable 
reaction ;  caesium  interferes,  as  it  gives  a  similar 
reaction,  but  the  crystals  have  a  pronounced 
tendency  to  collect  into  stellar  aggregates.  The 
method  is  far  more  delicate  than  the  corresponding 
tests  using  chlorides  or  bromides  of  gold  and  silver. 
The  gold  iodide  solution  is  made  by  allowing  fine 
filings  of  gold  to  remain  for  1  week  in  contact  with 
iodine,  hydriodic  acid  (d  1*5),  and  a  little  ether,  and  the 
silver  solution  by  dissolving  freshly  precipitated  and 
washed  silver  iodide  in  hydriodic  acid. 

A.  It.  Powell. 

Rapid  potentiometrie  determination  of  silver 
and  zinc  in  the  same  solution.  E.  Muller  and 
H.  Hentschel  (Z.  anal.  Chem.,  1927,  72, 188 — 195). — 
The  neutral  nitrate  solution  of  the  two  metals  is 
titrated  at  75°  with  OTA-potassium  bromide  solution. 


38 


BRITISH  CHEMICAL  ABSTRACTS, — A. 


using  a  silver  indicator  electrode  and  a  normal  calomel 
electrode  with  an  opposing  potential  of  +0*178  volt. 
Without  filtering  the  silver  bromide  the  solution  is 
then  titrated  with  ferrieyanide  for  zinc,  using  a 
platinum  indicator  electrode  and  an  opposing  potential 
of  +0*31  volt,  until  the  galvanometer  registers  zero. 

A.  R.  Powell. 

Influence  of  ammonia  on  the  results  of  the 
determination  of  magnesium  by  Schmitz’ 
method,  J.  Majdel  (Arh.  Hemiju,  1927,  1,  216 — 
217 ;  cf.  Technic  List.,  1925,  6,  16). — The  complete¬ 
ness  of  precipitation  of  magnesium  as  pyrophosphate 
depends  on  the  concentration  of  ammonium  salts 
present,  the  best  results  being  given  by  the  addition 
of  one  fifth  of  the  volume  of  10%  ammonia. 

R.  Truszkowski. 

Determination  of  traces  of  impurities  in  lead. 
B.  S.  Evans.— See  B.,  1927,  OIL 

Rapid  potent! ometric  determination  of  lead 
and  cadmium  in  the  same  solution.  E.  Muller 
and  W,  Free  (Z.  anal.  Chcm.,  1927,  72,  195—200)  — 
The  neutral  nitrate  solution  of  the  two  metals  is 
divided  and  one  portion  is  titrated  at  75°  with  0*lAr- 
sodium  feiToeyanide  solution,  using  a  platinum 
indicator  electrode  and  an  opposing  potential  of 
+0*18  volt,  until  the  galvanometer  registers  zero. 
The  sum  of  the  lead  and  cadmium  is  thus  obtained ; 
cadmium  alone  is  determined  in  the  second  portion  by 
a  similar  titration  at  60°,  using  an  opposing  potential 
of  +0*2  volt,  after  precipitating  the  lead  by  addition 
of  sodium  sulphate  and  alcohol.  A.  R.  Powell. 

Determination  of  cuprous  oxide  and  copper  in 
mixtures  containing  both,  W.  D.  Bonner  and 
B.  D.  K  aura. —See  B.,  1927,  940. 

Volumetric  determination  of  cerium.  G. 
Autie  (Bull.  Soc.  chim.,  1927,  [iv],  41,  1535 — 1546). — 
The  accuracy  of  the  various  methods  which  have  been 
proposed  from  time  to  time  for  the  volumetric 
determination  of  cerium  has  been  examined.  The 
only  satisfactory  methods  are  those  involving  oxidation 
of  a  cerous  salt  with  alkaline  permanganate  (Meyer 
and  Schweitzer,  A.,  1907,  ii,  581),  or  with  a  persulphate 
(von  Knorre,  A.,  1900,  ii,  578),  and  the  potentiometric 
method  (Tomidek,  A.,  1925,  ii,  716).  In  using  von 
Knorre ?s  method,  the  ceric  salt  formed  by  oxidation 
should,  when  the  excess  of  persulphate  has  been 
destroyed  by  boiling,  be  determined  with  hydrogen 
peroxide  in  concentrated  nitric  acid  solution,  as 
otherwise  errors  arise  owing  to  the  precipitation  of 
what  appears  to  be  a  form  of  eerie  hydroxide. 

R.  ClJTHILL. 

Volumetric  determination  of  aluminium.  A. 
Wohlk  (Dansk  Tidsskr.  Farm.,  1927,  1,  525 — 536). — 
The  method  depends  on  the  formation  of  the  complex 
salt,  A1(C204)3K3,  which  is  neutral  in  solution.  The 
dilute  solution  of  the  aluminium  salt  is  heated  to 
boiling  and  precipitated  with  approximately  AT- 
ammonia,  methyl- red  being  used  as  indicator.  The 
precipitate  is  collected,  washed  back  into  the  beaker 
with  boiling  water,  and  stirred  thoroughly  until  all 
lumps  are  broken  up.  A  little  ammonium  chloride 
and  two  drops  of  methyl-red  are  added,  and  ammonia 
solution  is  added  drop  by  drop  until  the  colour  of  the 
solution  changes  to  yellow.  The  liquid  is  heated  to 


boiling,  the  aluminium  hydroxide  collected  on  the 
original  paper  and  washed,  first  with  ammonium 
nitrate  containing  a  few  drops  of  ammonia,  and  finally 
with  neutral  ammonium  nitrate.  The  paper  and 
precipitate  are  returned  to  the  beaker,  and  the 
precipitate  is  dissolved  by  warming  with  a  measured 
volume  of  a  standardised  solution  of  oxalic  acid. 
After  cooling  and  diluting  to  100  c.e.,  1 — 2  g.  of 
neutral  potassium  or  sodium  oxalate  arc  added,  and 
the  excess  of  oxalic  acid  is  titrated  with  0*5 A"-  or 
AT-sodium  hydroxide,  using  methyl-red  as  indicator. 

A  solution  of  borax  may  be  used  in  place  of  sodium 
hydroxide  for  titrating  the  oxalic  acid,  or,  if  only 
small  amounts  of  aluminium  are  to  be  determined, 
a  solution  of  potassium  iodide  and  iodate  may  be 
added,  and  the  liberated  iodine  determined  by 
titration  with  thiosulphate  solution, 

EL  F.  Harwood. 

Analytical  consequences  of  the  region  of 
stability  of  cryolite.  A.  Travers  (Compt.  rend., 
1927,  185,  1043—1046;  ct  A.,  1927,  1141).— The 
liberation  of  hydroxyl  ions  in  the  equilibrium 
AI(OH)3+6F'  A1F6+30H'  may  bo  used  to 

demonstrate  the  dissociation  of  heated  kaolin  into 
free  silica  and  alumina,  and  to  detect  free  hydrated 
alumina  in  certain  clays.  For  the  separation  of 
silica  and  fluorine  in  rock  analysis)  the  method 
of  Berzelius  and  that  involving  the  formation  of 
potassium  fluosilicate  are  incorrect  in  the  presence 
of  alumina.  If  the  ratio  AL203/Si02  is  less  than  + 
and  if  the  rock  is  attacked  by  fused  alkali  carbonates 
alone,  the  alumina  may  be  removed  as  an  insoluble 
permutite,  and  the  fluorine  may  be  determined 
accurately  in  the  water  extract.  When  the  pn  value 
of  the  water  extract  is  higher  (e.g.,  with  mica  or 
topaz),  the  permutite  decomposes  and  the  alumina 
passes  into  solution  as  alum  in  ate,  and  is  subsequently 
precipitated  after  neutralisation  as  a  complex 
fluoride.  J.  Grant. 

Potentiometric  determination  of  indium.  U.  B. 
Bray  and  H.  D.  Kirschmax  (J.  Amer.  Chem.  Soc.* 
1927,  49,  2739 — 2744).— Acidified  indium  chloride 
solution,  0*05 A7  or  less  with  respect  to  hydrochloric 
acid,  is  titrated  with  potassium  ferrocyanide,  the  end¬ 
point  being  determined  potentiometrieally.  An 
insoluble  compound  >  presumably  KIn5[Fe(CN)6]4,  is 
formed.  Since  the  composition  of  the  analogous  zinc 
compound  is  known  (Treadwell  and  Cher  vet,  A.,  1923,, 
i,  764)  the  ferrocyanide  solutions  may  be  standardised 
with  respect  to  indium  by  means  of  pure  metallic 
zinc.  S.  K.  Tweedy. 

4 1  Potassium  chlorate  1  r  method  for  deter¬ 
mining  manganese,  IVf  V,  and  VI,  M.  Mar- 
queyrol  and  L.  Toquet  (Ann.  Chim.  analyt.,  1927. 
[ii],  9,  324—330 ;  cf.  A.,  1927,  1162).— By  using 
nitric  acid  (d  1*332)  and  carrying  out  the  precipitation 
on  a  water- bath,  manganese  in  any  concentration  can 
be  determined  accurately.  The  advantages  of  the 
method  are  that  large  quantities  of  the  metal  can  be 
used,  that  no  empirical  constant  is  involved,  and  that 
the  completeness  of  the  precipitation  can  always  be 
verified.  C.  W.  Gibby. 

Separation  of  manganese  in  rock  analysis. 
E.  V.  Holt  and  H.  P.  Harwood  (Min.  Mag.,  I927r 
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21,  318 — 323). — The  manganese  present  in  small 
amount  (usually  less  than  1  %)  in  rocks  interferes  with 
the  separation  of  alumina,  lime,  and  magnesia.  The 
various  methods  of  separation  are  mentioned  and 
preference  is  given  to  that  in  which  the  manganese  is 
precipitated  with  the  alumina  and  ferric  oxide  by 
ammonia  in  the  presence  of  an  oxidising  agent.  As 
oxidising  agents  trials  were  made  with  ammonium 
persulphate,  hydrogen  peroxide,  chlorine,  and  bromine. 
The  last  of  these — bromine  water  added  gradually  to 
the  boiling  alkaline  solution — gave  the  best  results. 

L.  J.  Spencer. 

Rapid  determination  of  manganese  in  steels* 
A.  Quartaroli. — See  B.,  1927,  910. 

Analysis  of  nickel-chromium  and  nickel- 
chromium-iron  alloys.  D.  Harvey.- — See  B., 
1927,  879. 
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test.  J.  Parish  and  L.  E.  Hoag  (Proe.  Nat.  Acad. 
Sei.,  1927,  13,  726—728). — Uranifcrous  material  is 
fused  with  potassium  fluoride  and  the  resulting  mass 
examined  by  near  ultra-violet  light.  An  orange-yellow 
luminescence  is  characteristic  of  uranium.  Sodium 
fluoride  gives  a  similar  result,  hut  niobic  acid  also 
produces  fluorescence  in  this  case. 

W.  E.  Downey. 

Gravimetric  and  volumetric  micro-determin¬ 
ation  of  bismuth.  R.  Strebinger  and  W.  Zins 
(Mikrochem.,  1927,  5,  166—1 92 ).— The  nitrate  solu¬ 
tion  is  evaporated  to  dryness,  the  residue  dissolved 
in  (H — 0*15  c.c.  of  3A-nitric  acid  and  2—2*5  c.c.  of 
water,  and  the  solution  treated  with  potassium 
iodide,  added  a  small  crystal  at  a  time  until  the  liquid 
above  the  black  precipitate  of  bismuth  tri-iodide 
appears  yellow.  A  further  2*5  c.c.  of  water  are 
added  and  the  mixture  is  heated  slowly  on  the  water- 
hath  until  the  black  precipitate  is  converted  into 
copper-coloured,  glistening  crystals  of  bismuth  oxy- 
iodide.  Another  5  c.c.  of  water  are  added  and 
heating  is  continued  until  the  precipitate  settles  and 
the  supernatant  liquid  is  colourless ;  the  solution  is 
treated  with  2 — 2*5  c.c.  of  1%  sodium  acetate  solution, 
cooled,  and  filtered,  and  the  precipitate  is  washed  with 
cold  water,  then  with  alcohol,  dried  at  105°,  and 
weighed  as  BiOI.  Alternatively,  the  dried  pre¬ 
cipitate  may  be  heated  in  a  current  of  air  or  oxygen 
and  the  liberated  iodine  collected  in  potassium 
iodide  and  titrated  with  thiosulphate. 

A.  R,  Powell. 

Volumetric  determination  of  bismuth,  H. 
Kurina  and  J.  Plichta  (Z,  anal.  Cliem.,  1927,  72, 
201 — 207). — The  cold  bismuth  solution  is  treated 
with  0*1  g.  of  aluminium  dust  and  40  c.c.  of  3M- 
potassium  hydroxide  solution.  After  gently  shaking 
for  20  min.  the  mixture  is  heated  to  boiling"  until  the 
precipitated  bismuth  flocculates  and  the  aluminium 
is  completely  dissolved.  The  precipitate  is  washed 
by  decantation  and  dissolved  in  15  c.c.  of  a  solution 
containing  200  g.  of  ferric  chloride  and  250  c.c.  of 
concentrated  hydrochloric  acid  per  litre.  The  result¬ 
ing  ferrous  chloride  is  titrated  with  permanganate 
after  addition  of  the  usual  solution  containing 
manganese  sulphate  and  phosphoric  acid.  Good 
results  are  also  obtained  by  precipitation  of  the 


bismuth  in  acid  solution  with  copper  in  an  atmosphere 
of  carbon  dioxide  followed  by  titration  of  the  cuprous 
chloride  with  potassium  bromate ;  in  this  method 
lead  does  not  interfere  (cf.  Reissaus,  A.,  1927,  334). 

A.  R.  Powell. 

Separation  and  determination  of  metals  by 
means  of  8-hy droxyquin oline ,  VI.  Determin¬ 
ation  of  bismuth.  It.  Berg  (Z.  anal.  Chem.,  1927, 
72,  177—179;  cf.  A.,  1927,  848). — In  acetic  acid  or 
in  ammoniacal  tartrate  solutions  containing  bismuth, 
8-hydroxyquinoline  produces  an  orange-yellow, 
crystalline  precipitate  of  Bi(C9H60N)s,H20,  stable 
at  105°,  but  becoming  anhydrous  after  prolonged 
heating  at  130—140°.  The  limit  of  sensitivity  of  the 
test  is  1  part  of  bismuth  in  300,000  parts  of  a  dilute 
acetic  acid  or  in  270,000  parts  of  an  ammoniacal 
tartrate  solution.  For  quantitative  work  the  solu¬ 
tion  of  bismuth  salt  must  be  free  from  halides ;  it  is 
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cold  saturated  solution  of  the  reagent  in  alcohol 
or  acetone.  The  precipitate  is  collected,  washed  with 
hot  water,  dried  at  100°  or  at  140°,  and  weighed  as 
the  monohydrato  or  anhydrous  compound.  Al¬ 
ternatively,  the  precipitate  may  he  dissolved  in 
hydrochloric  acid  and  titrated  with  bromide-bromate 
solution.  A.  R.  Powell. 

Analytical  chemistry  of  tantalum,  niobium, 
and  their  mineral  associates.  IX*  Separation 
of  titanium  from  tantalum  and  niobium.  W,  R. 
Sciioeller  and  E.  C.  Deering. — See  B.,  1927,  940. 

Refractometer  for  determining  the  refractive 
indices  of  gem-stones,  crystals,  and  liquids. 
B.  J.  Tully  (Min.  Mag.,  1927,  21,  324— 328}.— A 
convenient  box -form  of  instrument  contains  a 
hemisphere  of  dense  glass  and  a  system  of  lenses  and 
reflecting  prisms.  The  shadow-edge  of  total  reflexion 
is  thrown  on  to  a  scale,  giving  in  the  eyepiece  a  direct 
reading  of  the  refractive  index.  L.  J.  Spencer. 

Silvering  of  glass  plates  for  optical  instru¬ 
ments.  J.  J.  Manley  (Phil.  Mag.,  1927,  [vii],  4, 
1322 — 1323).— A  film  of  silver  which  will  endure 
polishing  may  be  obtained  by  carrying  out  the  whole 
of  the  deposition  from  the  usual  solutions  at  0°.  An 
equally  satisfactory  deposit,  which  does  not  require 
polishing,  is  produced  by  allowing  the  silvering 
solutions  to  act  for  10 — 15  min.  at  the  ordinary 
temperature,  then  stopping  the  deposition  by  passing 
a  current  of  water  through  the  silvering  bath. 

R.  CUTHILL. 

Explosions  in  the  coating  of  mirrors.  W. 
Meyer.— See  B.,  1927,  913. 

Sodium  flame  for  polar imetric  work,  T. 
McLacrlan  and  A.  W.  Middleton  (Analyst,  1927,  52, 
639). — A  brilliant  sodium  flame  may  be  maintained  by 
using  a  pencil  obtained  by  mixing  33%  of  sodium 
chloride,  33%  of  sodium  bromide,  and  14%  of  mag¬ 
nesium  oxide  with  sufficient  water  to  obtain  a  damp 
mass,  kneading  it  into  20%  of  sodium  silicate, 
rolling  out,  and  drying.  D.  G.  Hewer. 

Composite  yellow.  J.  Parish  and  F.  E.  Aged 
(J.  Physical  Chem.,  1927,  31,  1746—1747  ;  cf. 
Rayleigh,  Nature,  1871,  3,  234). — Difficulties  were 
encountered  in  preparing  composite  yellow  by  Ray- 
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leiglrs  method  (loc,  cit.)5  but  it  can  readily  be  obtained 
by  placing  together  cells  containing  a  saturated 
solution  of  potassium  chromate,  and  a  solution  of 
neodymium  chloride  containing  the  equivalent  of 
4  g.  of  the  sesquioxide  per  100  e.c. 

L.  S.  Theobald. 

Monochromatic  colour  filters.  F.  Weigert  and 
H.  Statjde  (Z.  physikal.  Chem.,  1927,  130,  007 — 
015). — The  preparation  is  described  of  practically 
monochromatic  colour  filters,  based,  not  on  selective 
absorption,  but  on  selective  refraction.  Although 
very  simple  to  make,  much  greater  intensity  of  light 
may  be  obtained  than  is  given  by  expensive  mono¬ 
chromators.  H.  F.  Gillbe. 

Transmission  properties  of  some  filters.  E. 
Pettit  (Astrophys.  J.,  1927,  66,  43 — 58). — Trans¬ 
mission  curves  of  44  filters  are  given  from  0*23  to 
2-3  g,  and  in  some  cases  to  longer  wave-lengths.  The 
effect*  of  sunlight  on  green  celluloid,  glass,  silver,  and 
gold  films  was  observed .  A.  A.  Eldridge. 

Simple  form  of  automatic  siphon.  I).  C. 
Harrison  (J.C.S.,  1927,  2896 — 2897). — A  glass  siphon 
of  diameter  not  greater  than  5  mm.  contains  inside 
the  bend  about  eight  capillaries  of  diameters  from 
0-25  to  1  mm.,  projecting  about  7  cm.  into  the  shorter 
limb.  The  longer  limb  extends  well  below  the 
capillaries  and  is  coated  with  paraffin  wax  on  the 
inside  to  wTit bin  about  4  cm.  of  the  ends  of  the  capill¬ 
aries.  A  rapid  flow  of  liquid  through  the  siphon  is 
possible,  O.  J,  Walker, 

Laboratory  evaporation  and  filtration.  J.  H. 
Linschoten  {Chem.  Weekblad,  1927,  24.  558—559). 
— Simple  apparatus  is  described  for  the  automatic 
continuous  feeding  of  large  quantities  of  liquids  for 
evaporation  or  filtration.  S.  I.  Levy. 

Differential  ebulliscope.  W.  Swientoslawski 
(Z.  physikal,  Chem,,  1927,  130,  286—288). — A 
differential  ebullioscope  is  described  which  over¬ 
comes  variations  in  atmospheric  pressure  and  avoids 
the  use  of  two  sets  of  b.-p.  apparatus.  The  apparatus 
can  also  be  used  for  the  measurement  of  the  coefficient 
dpjdt,  and  for  the  comparison  of  Beckmann  ther¬ 
mometers.  A  diagram  is  given.  L.  S.  Theobald. 

Rapid  mercury  still.  R.  J.  Clark  (Proc.  Carnb. 
Phil.  Soc.,  1927,  23,  956— 958).— A  modification  of 
Hulett’s  still  (Physical  Rev.,  1905,  [i],  21,  288).  A 
second  air  inlet  admits  air  above  the  mercury  surface. 
A  boiler  of  500  c.e.  capacity  can  distil  1500  g.  of 
mercury  per  hr.  W.  E.  Downey. 


Adhesion  phenomenon  of  mercury,,  and  a  new 
manometer.  C.  Hagen  {Physikal,  Z.,  1927,  28, 
735 — 737). — A  piece  of  wide  tubing  is  connected  at 
one  end  to  a  vacuum  and  at  the  other  to  a  movable 
mercury  container.  A  side  arm  is  connected  to  two 
similar  vertical  capillary  tubes,  one  of  which  is  closed 
and  the  other  connected  to  a  second  side  arm,  restoring 
connexion  with  the  main  tube.  When  the  vacuum  is 
high  the  level  of  mercury  can  be  raised  so  as  to  fill 
the  closed  capillary,  and  on  lowering  the  container 
slowly  the  mercury  adheres  in  the  closed  capillary 
but  descends  in  the  open  one.  The  resultant  differ¬ 
ence  in  level  varies  with  the  pressure ;  e.g.,  at 

1  X  10’5  mm.  it  is  6  nun.,  at  3  X  ID”5  about  1  mm.,  and 
at  9  X  10"5  mm.  it  is  zero.  The  sealed  end  of  the 
capillary  must  not  be  conical  with  a  sharp  angle,  or 
adhesion  will  not  occur. 

The  phenomenon  has  been  utilised  in  devising  a 
modified  McLeod  gauge  sensitive  to  low  pressures. 

R.  A.  Morton, 

Specific  beats  at  low  temperatures.  Appar¬ 
atus  for  the  rapid  determination  of  specific  heats 
of  solids  at  low  temperatures.  F.  Simon  and  M. 
Ruhemann  {Z.  physikal.  Chem.,  1927,  129,  321— 
338). — A  method  is  described  for  determining  by  a 
rapid  series  of  measurements  the  mean  specific  heat 
of  a  substance  over  a  very  small  temperature  interval, 
and  results  are  given  for  a  number  of  metals  at  tem¬ 
peratures  between  71°  and  83°  Abs.  The  following 
characteristic  temperatures  have  been  determined 
from  the  atomic  heat  at  constant  volume  :  tantalum 
243*5*,  chromium  486°,  cobalt  383°,  nickel  368°,  and 
beryllium  1035°.  H.  F.  Gillbe. 

Sucrose  solution  for  the  calibration  of  viscosi¬ 
meters.  E.  von  Muhlendahl  (Z.  angew.  Chem., 
1927,  40,  1318— 1320).— Paraffin  or  castor  oil  is  not 
entirely  suitable  for  calibration  purposes  owing  to 
their  variable  chemical  characteristics,  and  glycerol, 
although  a  well-defined  compound,  is  hygroscopic. 
Sucrose  is  therefore  used  to  calibrate  an  Ostwald 
capillary  viscosimeter.  Tables  are  given  for  water 
and  sucrose  solutions  (60,  62,  64,  66%)  at  tem¬ 
peratures  of  16-30°.  The  logarithm  of  the  viscosity 
is  proportional  to  the  concentration  and  inversely 
proportional  to  the  temperature.  W.  G.  Carey. 

Chinese  alchemy.  B.  E.  Read  (Nature,  1927, 
120.  877 — S78). — Evidence  supporting  the  view  that 
Chinese  alchemy  originated  independently  of,  and 
antedated,  the  Egyptian  school  is  adduced. 

A.  A.  Eldridge. 


Geochemistry. 


Theory  of  the  upper  atmosphere  and  meteors. 
H.  B.  Maris  (Nature,  1927,  120,  839). 

Role  of  ozone  in  the  atmosphere.  J.  Levine 
(Compt.  rend.,  1927,  185,  962 — 963 ) . — Dobson’s  con¬ 
clusion  (Proc,  Roy.  Soc,,  1924,  A,  114,  521)  that  the 
ozone  content  of  the  atmosphere  depends  on  the  dis¬ 
tribution  of  the  atmospheric  pressure,  being  higher 
during  depressions  than  during  anticyclones,  is  in 


agreement  with  that  of  the  author  {Compt.  rend., 
1923,  176,  705).  J,  Grant, 

Natural  mineral  waters  in  the  light  of  modern 
research.  O.  Batjdisch  and  D.  Davidson  (Arch. 
Int.  Med.,  1927,  40,  496 — 520) . — The  catalase  and 
peroxidase  activities  of  Saratoga  mineral  “waters 
disappear  when  the  water  is  irradiated  by  ultra¬ 
violet  light  in  the  presence  but  not  in  the  absence  of 
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oxygen.  These  waters  give  no  blue  coloration  with 
potassium  ferricyanide  but  give  a  green  coloration 
with  nitrosophenol,  apparently  dependent  on  the 
presence  of  ferrous  iron  in  a  combined  condition. 
After  irradiation  in  presence  of  oxygen  the  waters 
no  longer  give  a  green  colour  with  nitrosophenol 
and  therefore  the  catalytic  activity  appears  to  be 
dependent  on  the  presence  of  ferrous  iron.  Simple 
solutions  of  ferrous  salts  such  as  ferrous  hydrogen 
carbonate  do  not,  however,  behave  similarly  to  the 
mineral  waters.  W.  0.  Kermack. 

Chemical  composition  of  the  interior  of  the 
earth  and  the  moon.  S.  Mohorovtoic  (Aril. 
Hemiju,  1927,  1,  95 — 104). — From  seismological, 
petrological,  and  astronomical-geodetic  considerations 
it  is  concluded  that  the  earth  consists  mainly  of  iron, 
magnesium,  silicon,  and  oxygen,  whilst  the  moon 
contains  in  addition  relatively  more  aluminium  and 
calcium.  The  rigidity  of  the  earth  is  a  little  more 
than  three  times  as  great  as  that  of  the  moon.  Venus 
and  Mercury  probably  possess  a  similar  composition 
to  the  earth,  whilst  that  of  Mars  is  closer  to  that  of 
the  moon.  The  planetoids  are  of  similar  composition 
to  meteorites,  whilst  the  planets  more  distant  from 
the  sun  probably  resemble  the  fixed  stars  in  com¬ 
position,  this  being  unknown.  It.  Truszkowski, 

Radioactivity  and  the  temperature  of  the 
interior  of  the  earth  and  the  moon.  S.  Mgho- 
rovicic  (Arh.  Hemiju,  1927,  1,  226 — 236). — From  a 
consideration  of  the  thickness  of  the  Sial  granite 
substratum  and  its  radioactivity,  thermal  con¬ 
ductivity,  and  elasticity,  it  is  concluded  that  at  a 
depth  of  50  km.  the  rocks  of  the  moon  exist  only  in 
the  liquid  state,  whilst  at  70  km.  only  the  gaseous 
phase  can  exist.  In  the  earth,  a  temperature  high 
enough  to  liquefy  rocks  (2500°)  is  attained  at  a  depth 
of  50  to  60  km.  below  high  mountains. 

R.  Truszkowski. 

Case  of  pseudopolychroism  in  calcite.  B. 
Dimitrievltcit  (Compfc.  rend.,  1927,  185,  1143 — 
1 144). — Pseudopolychroism  has  been  detected  in  a 
colourless  calcite  (from  Aval  a,  Serbia),  found  in  the 
form  of  plates  in  the  fissures  of  rocks  and  associated 
with  non-polychroie  calcite  or  with  felspars.  The 
calcite  behaves  as  a  rectilinear  poiariser,  but  the 
action  of  hydrochloric  acid  (5%)  removes  the  active 
agent  and  leaves  an  opaque  non-pseudopolychroie 
residue  of  isotropic  corpuscles.  Since  the  calcite  is 
derived  from  felspars,  these  corpuscles  arc  probably 
composed  of  kaolin  or  gelatinous  silica  contained  in 
the  calcite  in  the  form  of  a  mechanical  mixture. 

J.  Grant. 

Exploitation  ol  the  magnesian  lakes  of  the 
Crimean  peninsula.  S.  F,  Shemtschushni  (Ann. 
Inst.  Anal.  Physico-Chim.  Leningrad,  1926,  3, 
37 0 — 378) . — Figures  are  given  showing  the  com¬ 
positions  of  the  saline  contents  of  five  lakes  of  the 
Perekopski  group  at  different  times.  The  salts 
contain  predominating  proportions  of  magnesium 
chloride  and  their  use  as  sources  of  magnesium 
compounds  is  discussed.  T.  H.  Pope. 

Chemical  nature  of  natural  hydrates  of  ferric 
oxide,  N.  S.  Kurnakov  and  E.  J,  Rode  (Ann. 


Inst.  Anal.  Physico-Chim.  Leningrad,  1926,  3,  305 — 
332). — Investigation  of  the  heating  and  dehydration 
curves  of  natural  hydrates  of  ferric  oxide  indicates 
that  the  only  existing  hydrate  of  definite  composition 
is  the  monohydrate,  Fe203,H20,  which  probably 
corresponds  with  natural  gothite  and  lepidokrotite. 
The  natural  hydrated  forms  of  ferric  oxide  may  be 
separated  into  three  classes  :  (1)  Hydroh^inatitcs, 

constituting  the  a -phase  of  variable  composition. 
The  water  present  varies  within  wide  limits  up  to 
about  8%  and  is  of  zeolitic  type,  forming  solid  solu¬ 
tions  with  haematite.  The  heating  curves  exhibit  a 
break  at  about  129 — 150°,  corresponding  with  com¬ 
mencement  of  the  dehydration  of  the  solid  solutions. 
(2)  Gothites,  lepidokrotites,  limonites,  bog  iron  ores, 
representing  the  p-phasc  of  variable  composition  and 
containing  9*9 — 13*2%  of  water,  probably  contain 
the  definite  hydrate,  Fe203,H20  (10*1%  H2G)  with 
any  excess  of  water  in  the  form  of  a  solid  solution. 
The  heating  curve  shows  clearly  the  gothite  halt, 
corresponding  with  a  change  in  the  properties  of  the 
substance,  and  also,  when  the  water-content  is 
sufficiently  high,  a  change  in  direction  at  125 — 135°, 
indicative  of  decomposition  of  the  gothite  or  [3-solid 
solution.  The  dehydration  curves  change  direction 
at  200 — 250°,  at  which  temperature  equilibrium 
between  the  two  solid  a-  and  p-phascs  is  established ; 
the  lower  branch  corresponds  with  the  solid  solution 
of  water  and  gothite  and  the  upper  with  that  of  water 
and  haematite.  (3)  Xanthosiderites,  limonites,  which 
form  the  y-phase,  with  water-content  13*8%  or  more. 
With  these,  the  heating  curves  exhibit,  in  addition 
to  the  gothite  halt,  a  second  break  in  the  continuity 
at  120—150°,  sometimes  accompanied  by  reheating. 
At  this  point  there  probably  exists  a  mixture  of  the 
P-  and  y- solid  solutions.  T.  H.  Pope. 

Structure  of  felspars  and  of  mica.  M.  Domini- 
kiewicz  (Rocz.  diem.,  1927,  7,  345 — 356) . — The 
kaolin  nucleus  is  an  integral  part  of  the  molecule  of 
felspar  and  of  mica,  a  nor  t  bite  being  normal  calcium 
kaolin  ate  and  orthoclase  a  silicate  of  potassium 
kaolinate.  In  the  process  of  kaolinisation  of  felspar 
the  potassium  silicate  split  off  combines  with  the 
aluminate,  but  not  with  the  silicate  fragment  of  the 
molecule.  Kaolinisation  takes  place,  not-  only  under 
the  influence  of  atmospheric  agencies,  but  also  by  the 
action  of  volatile  acids,  steam,  etc.  The  conversion 
of  alkaline  felspar  into  mica  is  explicable  on  the  basis 
of  hydrolytic  or  pneumalytic  elimination  of  8  alkali 
silicate  nuclei,  the  silicate  molecules  of  which  are 
replaced  by  hydrogen  atoms.  Acid  micas  possessing 
various  alumina  and  silica  contents  are  products  of 
the  progressive  disintegration  of  the  kaolin  nuclei. 
The  existence  of  mixtures  of  these  various  disintegra¬ 
tion  compounds  is  quite  possible.  The  simplest 
micas  may  be  considered  as  being  built  up  of  natrolitc 
nuclei,  whence  the  space  formula  of  lepidolite  is 
derived.  By  substitution  of  the  free  — -SiO- — 
radicals  of  the  natrolitc  nucleus  by  magnesia  the 
simplest  biotites  and  plilogopite  are  obtained.  Other 
biotites  may  be  regarded  as  substitution  products  of 
the  natrolitc  or  kaolin  nuclei  by  magnesium  silicate, 
silicate  molecules  combining  with  the  aluminate 
portion  of  these  nuclei.  R.  Truszkowski. 
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Action,  of  dilute  acid  and  of  sodium  carbonate 
solution  on  mica.  A.  Fioletova  (Ann.  Inst.  Anal, 
Physico-Chim.  Leningrad,  1928,  3,  426 — 133). — 
A  sample  of  black  mica  (biotite)  was  decomposed 
when  treated  with  10%  hydrochloric  acid  for  10  hrs., 
whereas  more  than  one  half  remained  undecomposed 
after  three  successive  treatments,  each  of  2  hrs.’ 
duration,  with  2%  hydrochloric  acid.  Preliminary 
heating  of  the  biotite  to  dull  redness  renders  the  de¬ 
composition  more  difficult.  With  clay  containing  a 
large  proportion  of  biotite,  a  certain  but  not  a  com¬ 
plete  separation  is  possible  by  means  of  2%  hydro¬ 
chloric  acid,  if  the  material  Is  previously  heated  to  dull 
redness  for  not  more  than  2—3  hrs. ;  when  the  clay 
contains  the  usual  small  proportion  of  mica  in  thin 
pieces,  it  is  probable  that  this  treatment  effects 
dissolution  of  the  whole  of  the  mica,  A  suggested 
structure  for  mica  is  given,  T,  EL  Pope. 

Formation  of  radioactive  manganiferous  de¬ 
posits  from  Tanokami,  and  the  source  of  man¬ 
ganese  in  the  deep-sea  nodules.  S.  Iimori  (Bull. 
Client,  Soc,  Japan,  1927,  2,  270—273;  cf.  A,,  1926, 
380,  494}. — Analyses  of  manganiferous  deposits  from 
Tanokami  and  of  deep-sea  nodules  are  compared  and 
discussed.  C.  W.  Gibby. 

Green  kaolin  from  Tanokami.  S.  Iimori  (Bull. 
Ghent.  Soc.  Japan,  1927,  2,  274 — 278). — An  analysis 
of  green  kaolin  from  Tanokami  has  been  made.  The 
elements  present  in  the  chromosphere  are  also  the 
universal  minor  constituents  of  igneous  rocks. 

0.  W.  Gibby. 

Temperature-range  of  formation  for  tourm¬ 
aline,  rutile,  brookite,  and  anatase  in  the 
Dartmoor  granite.  A.  Brammall  and  EL  F. 
Harwood  (Min.  Mag.,  1927,  21,  205— 220).— The 
association  of  tourmaline  with  both  a-quartz  and 
♦  (5-quartz  (transition  at  575°)  proves  that  some  of  the 


tourmaline  was  formed  below  575°  and  some  above 
that  temperature,  possibly  up  to  800°.  The  stability 
range  of  rutile  corresponds  with  that  of  tourmaline, 
and  is  higher  than  that  of  anatase  and  still  higher  than 
that  of  brookite.  L.  J.  Spencer. 

Chemical  classification  of  the  mica  group. 
III.  Molecular  volumes.  A.  F.  Hallimond 
(Min.  Mag.,  1927,  21,  195— 204).— The  molecular 
volumes  of  a  number  of  analysed  micas  belonging  to 
different  groups  (A.,  1925,  ii,  819;  1926,  815)  are 
tabulated  and  plotted  against  the  KO-eontent.  A 
good  agreement  is  shown  with  the  volumes  calculated 
as  an  additive  property  of  the  constituent  oxides. 

L,  J.  Spencer. 

Study  of  bituminous  rocks.  GL  Testi  and  G. 
Inarm  (Annali  Chiiti,  AppL,  1927,  17,  446).— Many 
substances  which  do  not  exhibit  fluorescence  when 
exposed  to  ultra-violet  rays  show  marked  fluorescence 
if  dissolved  in  a  suitable  solvent.  The  presence  of 
hydrocarbons  in  rocks  may  be  detected  by  this  means. 
Two  or  three  g.  of  the  powdered  rock  are  shaken  with 
20 — 30  e.c.  of  a  solvent  for  petroleum  in  either  a  flat- 
bottomed  glass  dish  or  a  quartz  test-tube.  In 
presence  of  hydrocarbons,  the  liquid  gradually 
develops  increasing  fluorescence  on  exposure  to 
ultra-violet  rays,  the  phenomenon  being  observed 
more  readily  if  the  solution  is  absorbed  by  filter-paper. 
In  absence  of  hydrocarbons,  either  no  fluorescence  or 
one  of  different  character  appears.  A  sample  of 
iehthyolic  shale  gave,  however,  no  fluorescence, 
possibly  owing  to  the  presence  of  sulphur. 

"  T.  EL  Pope, 

Occurrence  of  the  platinum  metals.  J.  L. 
Howe  (Science,  1927,  66,  220— 221).— It  is  probable 
that  all  meteorites  contain  the  platinum  metals. 
An  attempt  is  made  to  calculate  the  relative  amounts 
of  the  metals  of  the  eighth  periodic  group  in  the  earth . 

A.  A.  Eldrxdge, 
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Chemical  reactivity  of  atoms  and  groups  in 
organic  compounds.  J.  F.  Norris.— See  this  voL, 
26. 

Future  development  of  organic  chemistry. 
C.  F.  van  Du  in  (Z.  physikal.  Chem.,  1927,  130, 
353—364). — A  large  number  of  otherwise  inexplicable 
reactions  may  be  interpreted  by  means  of  the  prin¬ 
ciple  of  induced  alternate  polarity,  which  is  held  to 
be  of  great  importance  for  the  future  development 
o  f  o  rgan  ic  che  mis  t  ry .  The  foil  owing  problems ,  am  o  n  g 
others,  are  considered  from  the  point  of  view  of  the 
theory  ;  substitution  in  the  benzene  nucleus ;  the 
heat  of  corn  bust  ion  of  isomeric  benzene  derivatives ; 
the  activation  of  halogen  atoms;  the  acidity  of  acids 
and  the  basicity  of  amines ;  the  elimination  of 
halogen  hydrides,  e,g.?  hydrogen  chloride  from 
3 : 4'-dinitrostflbenc  dichlorkle  (of.  Harrison  and 
Wood,  A.,  1920,  694);  various  additive  reactions, 
including  the  addition  of  bromine  to  m~  and  p-sulpho- 
cinnamic  acid,  the  addition  of  nitric  acid  to  aa-di- 


phenylethylene,  the  addition  of  water  to  3  :  4'-dinitro- 
and  -diamino-tolanes.  L.  L.  Bircumshaw. 

Atmospheric  oxidation  of  hydrocarbons.  A. 
Raxlan  and  L.  Olbrioh  (Monatsh.,  1927,  48,  537— 
541). — The  oxidation  of  paraffin  wax  at  183—184° 
and  of  toluene  at  99*4°  by  a  current  of  purified  air 
passed  at  the  rate  of  6  litres/hr.  lias  been  studied  for 
varying  periods  and  the  amount  of  oxidation  deter¬ 
mined  by  investigations  of  the  acid  values,  oxygen 
content,  hydrolysis  and  acetylation,  and  densities  of 
the  products.  Oxidation  of  paraffin  wax  proceeds 
more  rapidly  in  the  second  period  of  25  hrs.  than  in 
the  first,  and  after  100  hrs.  8%  of  the  residue  is 
hydrolysable,  whilst  .a  distillate  containing  fatty 
acids,  alcohols,  and  aldehydes  is  obtained.  The 
amount  of  carbon  dioxide  produced  increases  pro¬ 
portionately  to  the  duration  of  the  oxidation.  Naph¬ 
thalene  is  less  readily  oxidised  than  paraffin  wax  by 
atmospheric  oxygen  under  the  same  conditions, 
although  double  the  amount  of  carbon  dioxide  is 
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produced  in  this  case.  Increase  of  the  velocity  at 
which  the  air  is  passed  to  60  litres /hr.  decreases  the 
amount  of  oxidation  produced  by  a  given  volume  of 
air.  In  this  case  oxidation  is  most  rapid  in  the  earlier 
stages  and  mercury  acts  only  as  a  very  feeble  catalyst. 
In  spite  of  the  lower  temperature  the  velocity  of 
oxidation  of  toluene  is  greater  than  that  of  naphthalene, 
and  here  again  the  velocity  of  oxidation  is  greater 
during  the  second  period  of  25  hrs.  than  during  the 
first.  Ho  increase  in  the  velocity  of  oxidation  was 
observed  in  the  presence  of  manganese  dioxide. 

J.  W.  Baker, 

Action  of  acetylene  on  metals  yielding  explosive 
acetylides.  J.  F»  Durand  and  M,  Banos. — See 
this  voh,  28, 

Action  of  acetylene  on  the  oxides  of  carbon, 
C.  Sandohkini  (Gazzetta,  1927,  57,  781—792),— A 
dry  mixture  of  acetylene  and  carbon  dioxide  passed 
through  a  glass  tube  at  400°  remained  unchanged  in 
the  absence  of  a  catalyst.  On  the  surface  of  copper 
some  water,  carbon  monoxide,  and  saturated  hydro¬ 
carbons  were  formed  in  small  quantity.  Nickel- 
copper  and  cobalt-copper  catalysts  were  only  slightly 
more  effective.  A  nickel  catalyst  caused  20% 
reaction  at  175°,  and  60%  at  300°;  at  the  latter 
temperature,  a  mixture  of  630  c.e.  of  acetylene  with 
370  e.c,  of  carbon  dioxide  gave  140  c.e.  of  carbon 
dioxide  unchanged,  10  c.e.  of  un saturated  hydro¬ 
carbons,  15  c.e.  of  hydrogen,  and  65  c.e.  of  saturated 
hydrocarbons.  Cobalt  gave  similar  results ;  iron  was 
Inefficient,  as  were  catalysts  containing  aluminium. 

For  acetylene-carbon  monoxide  mixtures,  nickel 
and  cobalt  were  the  most  efficient  catalysts.  The 
products  contained  water,  carbon  dioxide,  form¬ 
aldehyde,  acetaldehyde,  acraldehyde,  and  a  mixture 
of  unsaturated  hydrocarbons,  b.  p.  135 — 150°.  The 
carbonaceous  mass  remaining  on  the  catalyst  had 
Ni  15*2%,  H  1*32%,  0  784%,  0  548%,  or  Co 
21*55%,  H  2*83%,  C  65*92%,  O  9*70%.  It  is  assumed 
that  oxygen  is  adsorbed  by  the  carbon. 

E.  W.  WlGNALL. 

[Action  of  cyanogen  bromide  on  dimagnesium 
acetylene  dibromide.]  H.  Biltz  (Ber.,  1927,  60, 

[ 2413). — The  dibromoacetylidene,  reported  as 
obtained  by  Nekrassov  (A.,  1927,  1051),  has  been 
shown  to  be  dibromoacetylene  (ef.  Biltz,  A.,  1913, 
h  241).  H.  Wren. 

Action  of  polyhalogenate  d  compounds  of 
methane  and  of  ethane  on  magnesyl  derivatives. 
1¥»  R.  Binaghi  (Gazzetta,  1927,  57,  669—675).— 
An  attempt  to  prepare  hexaphenylethane  from 
hexac  hi oroeth ane  by  the  action  of  magnesium  phenyl 
bromide  was  unsuccessful ;  of  $-di-  and  tetra-eldoro- 
ethylene  and  s-tetraeh loroe thane ,  only  the  last 
reacts  with  magnesium  phenyl  bromide  on  heating, 
yielding  a  product  decomposed  by  water  to  give 
$ -tetraphenylethane. 

With  magnesium  ethyl  bromide  hexac h lorocthane 
yields  equal  volumes  of  ethylene  and  ethane  and  a 
product  decomposed  by  water  to  give  equal  volumes 
of  ethylene  and  acetylene,  some  ethyl  bromide  and 
ethyl  chloride  being  also  formed  (as  in  most  of 
the  following  reactions).  s-Tctrachloroethane  yields 
ethane,  and  a  product  decomposed  to  give  equal 


volumes  of  ethylene  and  acetylene.  Tetrachloroethyl- 
ene  yields  equal  volumes  of  ethylene  and  ethane,  and  a 
product  decomposed  to  give  equal  volumes  of  ethylene 
and  acetylene.  a-D ichloroetliylene  yields  ethane,  and 
a  product  decomposed  to  acetylene  and  ethylene ;  it 
is  supposed  that  in  the  initial  reaction  acetylene  is 
formed,  and  that  this  reacts  with  magnesium  ethyl 
bromide  to  give  ethane  and  the  compound 
MgRrOOMgBr.  E.  W.  Wignall, 

Synthesis  of  a£-dibromo-n-hexane  and  its 
action  on  p -t  oluenesulph onami de .  A.  Muller 
and  A.  Sauerwalb  (Monatsh.,  1927,  48,  521 — 527). 
— Hexane- aC-diol  is  prepared  in  55%  yield  by  the 
vigorous  reduction  of  methyl  adipate  with  sodium 
in  boiling  absolute  alcohol,  the  reaction  being  com¬ 
pleted  by  heating  in  an  oil-bath  at  110—120°.  On 
steam  distillation  of  the  product  the  diol  passes  over 
completely  with  the  aqueous-alcoholic  distillate,  from 
which  it  is  obtained  by  distillation  in  a  vacuum,  the 
diol  boiling  at  136 — 138°/11  mm.  When  hydrogen 
bromide  is  passed  for  3*5  hrs.  into  the  diol  at  120— 
130°  a£-dibromo-?i-hexane  is  obtained  in  70%  yield. 
When  the  d i bromohexane  is  treated  with  p-toluene- 
sulphonamide  in  the  presence  of  alcoholic  potassium 
hydroxide  (cf.  Mil  Her  and  Saucrwald,  A.,  1927, 
884)  the  products  are  iVF- bis-p-toluenesu Ipho nyl~ 
a£-diamino-n-hexane,  (C0H4Mc*SOyNH)2(CH2)fi,  m.  p. 
151*4°,  which,  when  heated  with  hydrochloric  acid 
(d  149)  for  5  hrs.  in  a  sealed  tube  at  170°,  is  hydrolysed 
to  the  hydrochloride  of  a^diamino-w-hexane  (Curtins 
and  Clemm,  A.,  1901,  i,  68)  and  a  stibMmce,  m.  p.  72°, 
which  on  hydrolysis  with  hydrochloric  acid  (d  1*19) 
for  6*5  hrs.  at  160°  yields  a  hydrochloride ,  m.  p.  234° 
[chloroplatinate,  m.  p,  196—197"  (decomp.) ;  meth¬ 
iodide,  m,  p.  265°],  isomeric  but  not  identical  with  the 
corresponding  salts  of  a-pipecolin  [hydrochloride, 
m.  p.  210°  i  methiodide,  m.  p.  320—321°  (uncorr.j 
(von  Braun,  A.,  1910,  i,  821,  describes  the  product  as 
l-methyl-2-pipecolin  methiodide,  m.  p.  255°)].  The 
original  condensation  product,  m.  p.  72°,  is  therefore 
isomeric  but  not  identical  with  N - p-toluenesulphonyl* 
a-pipecolin,  m.  p.  54*5 — 55°,  which  was  synthesised 
by  the  action  of  p- toluenesulphonyl  chloride  on 
a-pipecolin.  All  m,  p.  are  corrected. 

J.  W,  Baker. 

Symmetrical  dichlorodimethyl  sulphate  F 
chi  or  omethoxy  sulph  ony  1  chloride,  and  similar 
derivatives  of  formaldehyde.  K.  Fuchs  and  E. 
Katsokeu  (Ber.,  1927,  60,  [B]t  2288—2296;  ef. 
A.,  1924,  i,  1164).— The  action  of  I  mol.  of  para¬ 
formaldehyde  on  if  mols.  of  chlorosulphonic  acid  at 
a  temperature  not  exceeding  70°  leads  to  the  pro¬ 
duction  of  chloro methoxi/sulpho nyl  chloride ,  b.  p.  49— 
50°/14  mm.,  153 — 155°/750  mm.  (slight  decomp.), 
d  1*63,  and  methylene  sulphate,  m.  p.  158";  with 
24  mols.  of  chlorosulphonic  acid  the  quantity  of 
formaldehyde  corresponding  with  the  methylene 
sulphate  is  transformed  into  methoxysulphonyl 
chloride.  If  the  products  obtained  from  1  mol.  of 
paraformaldehyde  and  1 4  mols.  of  chlorosulphonic 
acid  are  poured  on  to  ice  previous  to  distillation,  a 
mixture  of  dichloromethyl  ether,  b.  p.  101*5— 102°, 
polymeric  formaldchjxle*  hydrogen  chloride,  and 
chloromethyl  sulphate,  (CH2C1)2S04,  b.  p.  96— 97 "7 
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14  is  obtained ;  in  contrast  with  methyl  sulphate, 
the  latter  substance  is  completely  non -poisonous, 
strongly  anti  bactericidal,  almost  odourless,  and  sweet 
in  taste.  Removal  of  unchanged  chlorosulphonic 
acid  and  sulphuric  acid  may  advantageously  be 
accomplished  by  the  use  of  sodium  chloride  in  place 
of  ice  if  the  temperature  is  not  allowed  to  exceed 
70 — 80°.  After  similar  use  of  anhydrous  potassium 
sulphate  the  main  isolable  product  is  chloromethoxy- 
sulphonyl  chloride  with  smaller  amounts  of  di elder o- 
raethvl  ether  and  chloromethvl  sulphate.  As  ex¬ 
pected,  mixtures  of  chloromethyl  sulphate  and  chloro¬ 
sulphonic  acid  are  converted  by  distillation  in  a 
vacuum  either  into  eh loromethoxysu lphonyl  chloride 
and  methylene  sulphate  or  entirely  into  ch loro- 
met  ho xy sulphonyl  chloride  according  to  their  relative 
proportion  in  the  mixture.  Under  similar  conditions, 
methylene  sulphate  is  converted  by  chlorosulphonic 
acid  into  ehioromethoxYSulphonyl  chloride.  Di¬ 
ehl  orome thy  1  ether  is  transformed  by  chlorosulphonic 
acid  at  00— 70s  and  subsequent  distillation  exclusively 
into  chloromethoxysu  lphonyl  chloride;  if,  however, 
the  product  is  treated  with  ice,  a  mixture  of  chloro¬ 
methyl  sulphate  and  ehloro met hoxy sulphonyl  chloride 
is  produced.  If  attempts  are  made  to  distil  a  solution 
of  small  amounts  of  methylene  sulphate  in  ehloro- 
m  cthoxysulphonyl  chloride  or  non-  homogeneous 
chloromethyl  sulphate,  carbonisation  occurs  at  a 
temperature  not  exceeding  70°  although  pure 
methylene  sulphate  does  not  char  at  155° ;  similar 
effects  are  produced  by  a  large  number  of  organic 
compounds  (ether,  acetone,  ethyl  acetate,  benzene, 
etc.)  at  80—100°. 

The  reactions  are  adequately  explained  by  the 
hypothesis  that  formaldehyde  and  chlorosulphonic 
acid  yield  primarily  chloromethyl  hydrogen  sulphate 
and  chloromethyl  alcohol,  in  support  of  which  it  is 
observed  that  polymeric  formaldehydes  dissolve 
slowly  in  chlorosulphonic  acid  at  0°,  yielding  products 
which  are  almost  completely  soluble  in  water. 
Further,  an  equilibrium  appears  to  exist  between 
chloromethyl  hydrogen  sulphate  and  chloromethyl 
alcohol,  since  the  maximum  yield  of  products  insoluble 
in  water  is  only  70%  of  that  calculated  on  the  form¬ 
aldehyde  and  distillation  of  the  residue  obtained 
after  decomposition  of  excess  of  chlorosulphonic 
acid  by  ice  gives  the  fission  products  of  chloro¬ 
methyl  alcohol  ( polyoxymet-hvlcncs  and  hydrogen 
chloride),  M.  Wren. 

Synthesis  of  partly  aeylated  glycerides.  R, 
H elfeeich  and  H.  Siebbr  (Z,  physiol.  Chem.,  1927, 
170,  31— 37}.— The  rapid  hydrolysis  of  triphenyl- 
methyl  (— trityl)  ethers  of  glycerol  by  hydro  bromic- 
acetic  acid  at  0°  provides  a  means  of  obtaining  partly 
aeylated  glycerides.  Glycerol  a-monotrityl  ' ether 
(Hclferich,  Speidel,  and  Toeldte,  A.,  1923,  i,  331) 
gives,  when  treated  with  benzoyl  chloride  in  pyridine, 
the  dibenzoate ,  m.  p.  90—92°  which  by  hydrolysis 
with  hydrobromie-acetie  acid  at  0°  is  converted  into 
glyceryl  ap-dibenzoate,  m.  p.  59*5—60°.  From 
glvcerol  ay-ditritvl  ether  are  obtained  the  benzoate, 
itrp-  108"  (  +  1*5H20)  or  130—132°  (anhvd, ;  corn), 
and  glvceryl  p-benzoate,  the  latter  being  identified 
by  conversion  into  glyceryl  3-benzoate  <xy-di-p-nitro- 


benzoate,  m,  p,  152— 152*5°.  Glycerol  ay-ditrityl 
ether  forms  a  p doluenesulphonaie,  m,  p.  163°. 

C.  Hollins, 

Autocatalytic  oxidation  of  sulphydryl  com¬ 
pounds,  D.  C.  Harrison  (Bioehem.  J.,  1927,  21, 
1404 — 1415). — Both  the  aerobic  and  anaerobic  oxid¬ 
ation  of  sulphydryl  compounds  are  catalysed  by  pure 
metal -free  dithiodiglycoliic  acid,  and  this  catalysis  is 
not  inhibited  by  cyanide.  On  the  other  hand,  when 
the  -S*S-  linking  of  dithiodiglycoliic  acid  is  destroyed 
the  catalytic  action  of  the  compound  disappears.  A 
mechanism  is  suggested  by  wdiich  the  catalysis  may 
take  place.  S.  S,  Zilva. 


Varying  valency  of  platinum  with  respect  to 
mercaptanic  radicals.  VI.  (Sir)  P.  C.  Ray, 
K.  C.  Bose-Ray,  and  N.  B.  Adhikari  (J.  Indian 
Chem.  Soe.5  1927,  4,  467 — 475) . — Ammonia  decom¬ 
poses  the  complex  compound,  Pt013,(C2H4)3S2  (Ray, 
J.O.S.,  1922,  121,  1283),  forming  tetrammineplatinous 
dicliloride.  Benzylamine  reacts  yielding  letrabenzyl- 
ammintplai  m  on  s  di  chloride ,  [(CH2Ph  'HIL2)4Pt]Cl2, 
in,  p,  195%  whilst  with  etliylenediamine  there  are 
formed  three  compounds, 

Pt|ClgI3C2H.1(NPI2)2s(C2H4)3S3#  PtCl2,(C2H4)2S2l  and 
Pt012, 2C2H4(NH 2)2.  Pyridine  converts  the  original 
substance  into  t  etrapy  ridineplatino  us  dichloride, 
dipyridineplatinous  chloride  (ef.  A.,  1926,  1023),  and 
the  compound  (C5H5N)4Pfc2Cl7.  Dimethylaniline 
yields  the  compound  NPhMe2,PtCl2,  piperidine  gives 
the  compound  3C5H1]N,PtCl0,  tripropylamine  affords 
the  substance  (C2H,{)2S2JPtCl2,  diethylamine  furnishes 
the  compound  2NHEt2,PtCl2,  which  on  crystallisation 
from  acetone  passes  into  the  complex  compound, 
NHEt2 , PtCl2.Me2CO ,  and  p-phenylenediamine  yields 
the  compound  4C6H4(NH2)2,PtCl3.  From  these 
results  it  is  concluded  that  the  original  complex  is 
best  represented  by  the  formula  [(CtaH4)3S2PtCl2l(yL 

H.  Burton. 


Mechanism  of  the  hydrolysis  of  organic  com¬ 
pounds.  S.  C.  J.  Oliver  and  G.  Berger  (Rec. 
trav.  chiiii.,  1927,  46,  861 — 865). — In  cases,  of 
hydrolysis  of  esters,  ethers,  and  acid  anhydrides 
where  the  reaction  is  catalysed  by  hydrogen  ions,  it 
is  suggested  that  the  reaction  takes  place  through  the 
addition  of  the  ion  to  the  oxygen  atom  of  the  group 
C’O’C.  When  this  oxygen  atom  becomes  induced 
positive  by  the  presence  of  negative  substituents, 
the  reaction  velocity  depends  on  the  concentration 
of  water  and  no  longer  on  that  of  the  ion  (A.,  1927, 
835).  The  very  r  api  d  add  it  ion  of  water  to  the  d  onbly  - 
linked  oxygen  atom  in  acetic  anhydride  prevents  the 
detection  of  the  influence  of  hydrogen  ions,  whereas 
it  is  detectable  in  the  case  of  benzoic  anhydride. 

G.  A.  C.  Gough. 
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esters.  B  V  Tronoy  D  N  Dia ko no v a-Sch ulic. 
O.  J.  Gulaeva,  and  N.  S.  Nikiforova  (J.  Russ. 

hys.  Chem.  Soc.,  1927,  59,  54o— 562).— A  resume  of 
earlier  work  on  the  stability  of  carbon-oxygen 
linkings  in  ethers,  acetals,  and  esters.  The  decom¬ 
position  of  these  compounds  at  the  ordinary  tem- 
perature  by  hydrogen  bromide  in  glacial  acetic  acid 
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solution  under  constant  conditions  was  investigated, 
in  order  to  determine  the  effect  of  different  hydro¬ 
carbon  radicals  on  the  carbon-oxygen  linking.  The 
time  required  for  the  decomposition  of  a  definite 
fraction  of  the  compound  was  taken  as  a  measure  of 
the  stability  of  the  linking. 

For  ethers  and  esters  the  ease  of  elimination  of 
hydrocarbon  radicals  is  in  the  order  :  CH2Ph>Me> 
Et>C5H31>Ph.  The  behaviour  of  the  esters  of 
inorganic  acids  is  similar.  The  ease  of  decomposition 
of  the  esters  of  the  same  alcohol  was  in  the  order  : 
BL>SOj  and  HM)3>  H-C02H>Et-C0.,H>  H2C03> 
Mc-C02H>  Hr  C02H>  OH2ObOOaH>  (C02H)2> 
(CH2‘C02H)2.  The  mineral  acid  esters  are  much  more 
reactive  than  the  others. 

Different  members  of  the  ether  and  acetal  series 
did  not  vary  much  in  reactivity,  with  the  exception 
of  some  methyl  compounds. 

The  hydrolysis  of  esters  by  alkalis  was  also  inves¬ 
tigated,  in  order  to  elucidate  the  nature  of  the  reaction, 
and  various  theories  of  its  mechanism  are  discussed. 

M.  Zvegintzov. 

Decomposition  of  fatty  acids  by  sulphuric  acid, 
J.  B.  Senderens  and  J,  Aboulenc  (Coinpt.  rend., 
1927,  185,  1087— 1090).— Acetic  acid  and  some  of  its 
iiomologues  were  decomposed  by  heating  with  five 
times  their  volume  of  sulphuric  acid.  Carbon 
monoxide  was  the  first  gas  to  be  evolved,  with 
increasing  proportions  of  carbon  dioxide  and  sulphur 
dioxide  as  the  temperature  was  raised,  and,  finally, 
separation  of  carbon.  The  temperatures  at  which 
gas  was  first  evolved  were  :  with  acetic,  butyric, 
valeric,  and  hexoie  acids,  about  200° ;  usobutyric  and 
isovaleric  acids,  140°;  isohexoic  acid,  150°;  a-ethyl- 
butyric  acid,  130—140°.  Thus  the  proximity  of  a 
side-chain  to  .the  carboxyl  group  facilitates  decom¬ 
position.  B.  W.  Anderson. 

Rate  of  reaction  between  bromine  and  Tinsatur- 
ated  fatty  acids  as  evidence  of  stereoisomerism. 
C.  A,  Knauss  and  J.  G.  Smull  (J.  Amer.  Chem.  Soc., 
1927,  49,  2808 — 2 815)  .—The  rates  of  bromination, 
in  carbon  tetrachloride  at  the  ordinary  temperature, 
of  oleic,  lixioleic,  and  linolenic  acids  decrease  in  this 
order,  he.,  the  rate  decreases  with  increase  in  unsatur- 
ation.  The  rates  of  bromination  of  the  mixed  fatty 
acids  of  poppy-seed,  soya-bean,  linseed,  and  perilla 
oils  is  in  direct  relation  to  the  acid  constituents. 
Under  the  influence  of  ultra-violet  light,  the  bromin- 
ation  of  both  pure  and  mixed  fatty  acids  proceeds 
beyond  the  bromination  in  the  dark,  indicating 
apparently  the  presence  of  unsaturated  isomerides 
(10—15%)  which  are  less  readily  brominated. 

F.  G.  Willson. 

Acetylated  sulphates  of  sesquioxides.  A. 
Recouba  (Compt.  rend.,  1927,  185,  992—994).— 
After  prolonged  treatment  with  powdered  acetic 
anhydride,  white  ferric  sulphate  forms  a  compound, 
(Fe203,3H2804)s,3S0a,3Ac00,  which  loses  its  3  mols. 
of  acetic  anhydride  in  dry  air,  but  recovers  them  in  an 
atmosphere  of  acetic  anhydride,  in  which  it  is  stable. 
Ferric  alum  similarly  forms  a  compound, 

F  e2  ( S  O.J  )3 ,  (N  H4  )2S  O4 .  H20 , 3  Ac2  O  ;  in  a  dry  atmosphere 
2  mols.  of  the  anhydride  arc  lost  rapidly,  the  third 
very  slowly.  The  compound ,  Al2(S04)3.2H20,3Ac20, 


formed  bv  ammonium  alum,  behaves  similarly. 
Aluininium  sulphate,  AL(S04)3,15H20,  gives  the 
substance  2 A1 2 (8 04 )3 ,6H„ 0 , 3  Ac20 ,  which  in  dry  air 
loses  1  mol.  of  anhydride  rapidly,  the  second  slowly, 
the  third  still  remaining  after  3  years’  preservation. 

B.  W.  Anderson. 

Di-n-hexoyl  peroxide  and  per-n-hexoic  acid, 
and  the  detection  of  peroxides  by  electrolysis  of 
potassium  hexoate.  F.  Fighter  and  R.  Zum- 
brijnn  (Helv.  Chim.  Acta,  1927,  10,  869 — 885 :  cf. 
A.,  1926,  807 ).— Treatment  of  ft-hexoic  anhydride 
with  freshly-prepared  barium  peroxide  in  moist- 
ether  yields,  in  addition  to  barium  hexoate,  some 
di-n-hexoyl  peroxide,  a  colourless  oil  which  does  not 
solidify  on  cooling.  The  peroxide  when  heated 
evolves  gas  at  64—65°  and  explodes  at  84—85°.  It 
is  soluble  in  organic  solvents  and  forms  a  red  dye 
with  £>-toluidino.  With  phenylhydrazinc  there  is 
formed  ra-hcxoylphenylhydr azide,  m.  p.  95*6—96*5° 
(cf.  Autenricth,  A.,  1888,  i,  250).  Treatment  of  an 
ice-cold  mixture  of  ft-hexoic  anhydride  and  100% 
sulphuric  acid  with  93%  hydrogen  peroxide  (cf.  DA  ns 
and  Frey,  A.,  1912,  i,  601)  yields  per-n-hexoic  acid, 
b.  p.  62 — 63°/13  mm.,  41— 42°/0*o  mm.,  m.  p.  15°, 
which  on  heating  evolves  gas  at  75°,  and  afterwards 
explodes.  Explosive  decomposition  of  the  peroxide 
furnishes  carbon  dioxide,  -decane,  ft-amyl  alcohol, 
and  hexoie  acid,  whilst  slow  decomposition  at  65 — 70° 
yields  pentene,  ft-amyl  alcohol,  and  hexoie  acid.  The 
rate  of  hydrolysis  of  the  peroxide  is  increased  by 
borax  or  sodium  hydrogen  carbonate  {cf.  Boeseken 
and  Gelissen,  A.,  1926,  166).  Explosive  decom¬ 
position  of  perh ex oic  acid  at  240°  gives  carbon  dioxide, 
pentene,  and  ?i-amyJ  hexoate,  whilst  slow  decom¬ 
position  at  75°  affords  small  quantities  of  carbon 
dioxide  and  w-amyl  hexoate,  the  main  products  being 
hexoie  acid  and  oxygen.  Electrolysis  of  potassium 
hexoate -hexoie  acid  solution,  wit  h  platinum  and 
graphite  electrodes,  shows  that  the  reaction  proceeds 
through  the  peroxide.  This  intermediate  either 
decomposes  at  the  anode  yielding  ft-decane  and 
carbon  dioxide,  or  is  hydrolysed  to  hexoie  and  per- 
iiexoic  acids,  followed  by  decomposition  of  the  latter 
to  ft- amyl  alcohol  (cf.  Petersen,  A.,  1898,  i,  352)  and 
carbon  dioxide.  The  amyl  alcohol  furnishes  pentene 
and  n -amyl  hexoate.  The  main  product  of  electrolysis 
with  a  platinum  anode  is  n -decane.  H.  Burton. 

Derivatives  of  tri  chi  or  o  acrylic  acid.  IV. 
Pentachloropropionic  acid.  V.  Electrolytic 
dissociation  constant.  Salts.  J.  Boeseken 
(Rem  trav.  chim.,  1927,  46,  S41— S43,  844—846).— 
IV.  PentacMoropropion ic  acid,  m.  p.  210 — 215° 
{on  heated  mercury),  prepared  by  passing  chlorine 
through  a  carbon  tetrachloride  solution  of  tiichloro- 
acrylic  acid  in  sunlight,  gives  barium,  calcium, 
potassium,  and  sodium  salts  which  are  decomposed 
rapidly  in  aqueous  solution  with  the  formation  of 
tetraehloroothane,  carbon  dioxide,  and  the  metallic 
chloride.  The  acid  decomposes  in  a  similar  manner 
in  aqueous  solution  and  possesses  a  strength  com¬ 
parable  with  the  mineral  acids. 

V.  Trichloroacrvlic  acid  has  k25  0*07.  The  normal 
barium  (+3|H20),  calcium  (4“3JH20),  strontium 
(+5H20),  magnesium  (+3JH20),  zinc  (+6H2G  and 
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+3JH90),  cadmium  (+2H20),  and  mercury  salts 
(anhydrous)  are  described.  G.  A.  C,  Gough. 

ixoErucic  acid.  T.  J.  Marchandani  and  J.  L. 
Simgnseh  (J,  Indian  Inst.  ScL,  1927, 10A,57 — 63). — 
See  A.,  1927,  339, 

Configurational  relationships  of  « -hydroxy- 
butyric  and  lactic  acids,  G.  W.  Clough:  (J.  Biol. 
Chem.,  1927,  75,  480-490).— A  question  of  nomen¬ 
clature  (cl.  Clough,  J.G8.,  1918,  113,  533,  and 
Levene  and  Haller,  A.,  1927,  1053). 

C.  R.  Harington. 

Preparation  of  $ -hydroxy butyric  acid,  A. 
Wacker,  Ges.  s,  Elektrochem.  Ind.}  G.  Basel,  and 
K  Kaxjfler,— See  B.?  1927,  924. 

Sulphomethylsuccinic  acids,  I,  H.  J.  Backer 
and  J.  Buihikg  (Rec.  trav,  chirn,,  1927,  46,  847— 
854). — a-Sulphopropane-py-dicarboxylic  acid  (+H„0), 
m,  p.  89°  (decomp.),  may  be  obtained  either  by  the 
interaction  of  potassium  pyrosulphite  and  ammonium 
hydrogen  itaconate  in  aqueous  solution  at  108°  or  by 
the  interaction  of  ammonium  a-bromopropane-fiy- 
diearboxylate  and  ammonium  sulphite.  The  acid 
is  best  isolated  by  means  of  the  barium  salt  (+6Ho0). 
The  calcium  (+7H20),  had  (+6H*0),  copper  (+6H20), 
nickel  (+7H2U),  and  cobalt  (+oH20)  salts  are 
described.  Crystallisation  of  the  strychnine  salt 
(  +  3H20)  followed  by  decomposition  to  the  sodium 
salt  gives  a  partly  active  product. 

G.  A.  C.  Gough, 

Specific  action  of  the  oxime  group  on  metallic 
salts.  I.  Reactions  of  cobalt,  nickel,  and 
copper  salts  with  aldoximes.  II.  Reactions  of 
ketoximes  with  metallic  salts,  W.  Hieber  and 
F.  Leutert  (B cm,  1927,  60?  [B],  2296—2310,  2310— 
2317).— I.  The  behaviour  of  metals  towards  oximes 
appears  to  depend  on  the  nature  of  the  metallic  salt 
and  the  constitution  and  configuration  of  the  organic 
component.  The  oximes  offer  two  centres  for 
addition,  but  the  oxygen  and  nitrogen  atoms  have  a 
mutually  weakening  effect  and  hence  only  metallic 
salts  which  have  a  relatively  pronounced  specific 
affinity  towards  nitrogenous  addenda  and  not  too 
great  lattice  energy  may  be  expected  to  yield  additive 
compounds  with  oximes.  In  general,  aldoximes 
unite  readily  with  the  halides  of  cobalt,  nickel,  and 
copper  in  the  presence  of  alcohol,  acetone,  or  chloro¬ 
form.  The  compounds  thus  produced  are  immedi¬ 
ately  decomposed  by  water  or  ammonia.  They  are 
unchanged  by  attempted  electrolysis  in  chloroform 
or  acetone.  Determinations  of  mol,  wt.  in  ethylene 
di bromide  do  not  give  very  definite  results,  since  the 
compounds  appear  to  be  decomposed  with  liberation 
of  the  oxime  but  without  precipitation  of  the  metallic 
salts,  thus  indicating  that  additive  compounds  exist 
in  solution  which  contain  less  than  4  mols.  of  oxime. 
The  substances  appear  therefore  to  have  the  structure 
[Ha4X(-N(OH):CHR),  or4].  Among  stereoisomer! c 
aldoximes,  only  the  labile  jT  varieties  react  immediately 
with  metallic  salts ;  since  the  a-  and  (3-forms  ultimately 
yield  the  same  additive  compounds,  the  reaction  of 
the  former  is  preceded  by  isomerisation  to  the 
P-derivatives.  This  behaviour  of  the  oximes  is  in 
harmony  with  Meisenheimeris  views  on  their  con¬ 
stitution.  Corresponding  with  the  pronounced 


basicity  of  the  nitrogen  atom,  only  a  feeble  tendency 
towards  salt  formation  is  to  be  expected.  This  is 
observed  only  with  the  salts  of  heavy  metals  with 
weak  acids  or  in  alkaline  solution.  Copper  acetate 
and  a-benzaldoxime  yield  a  substance  which,  however, 
is  not  a  copper  salt  in  the  usual  sense,  the  acetic 
acid  residue  being  only  partly  replaced  by  the 
oxime  groups.  Acetaldehyde  affords  the  compounds 
4CHMe:N*0H,CoClo,  4CHMo:N-OH,GoBr2, 
4CHMe;N‘OH,NiCl2J  40HMe  IN-OH,  NiBr2?  and 
2CHMeIN*OH,CuClo.  The  substances 
4CHPi*:N*OH,CoC12,  ‘  4CHPrTN’OH?MO]2,  and 
4CHPrflIN*OH,Cu(X  are  derived  from  fsobutaldoxime. 
Benzaldoxime  gives  the  additive  compounds, 

4CHPh;N*OH,CoCl2?  4CHPh:N-OH,CoBra, 

40H  Ph  I  NO  H ,  NiCL>,  ICHPKMO  H.NiBr*, 
20HPh:N»0H,CnCl2.  The  substances  ~ 
4CHPh:OH-CH:NOH,CoCl2  and 
2CHPhlCH‘CH‘NOH,CuCl2  are  derived  from  (3-einn- 
amaldoxime.  The  sodium  derivative  of  benzald- 
oxime  and  copper  chloride  in  alcoholic  solution  yield 
a  substance  containing  oxime  and  copper  in  the  ratio 
1:1;  similarly  g -china  maid  oxime  and  copper  acetate 
give  the  compound  (OHPhICHOHINO)2Cu.  If  a 
methyl- alcoholic  solution  of  sodium  hydroxide  is 
treated  with  a  little  aeefcaldoxime,  usobutaldoxime, 
(3-benzaldoxime,  or  p- cinnamaldoxime  and  a  trace  of 
cobalt  chloride  or  copper  chloride  is  added,  a  character¬ 
istic  colour  is  developed  which  usually  passes  into 
the  organic  medium  after  addition  of  chloroform  and 
water.  Complex  metal-oxime  anions  appear  to  be 
produced.  a-Benzildioxime  and  cupric  chloride  yield 
the  substance  C14H1202N2,CuC12,2H20. 

II.  The  ability  of  ketoximes  to  form  additive 
compounds  with  metallic  salts  is  notably  less  than 
that  of  aldoximes,  and  the  peculiarities  of  the  metallic 
salt  are  therefore  more  obvious.  The  formation  of 
additive  compounds  is  immediately  observed  when 
cobalt  chloride  or  bromide  is  covered  with  a  solution 
of  aeetoxime  in  chloroform ;  the  appearance  of  the 
blue  colour  is  specific  and  the  reaction  is  very  sensitive. 
Homogeneous  products  cannot,  however,  be  isolated. 
Quantitative  differences  in  the  additive  power  of 
metallic  salts  to  aeetoxime  are  investigated  by 
observing  the  changes  of  f.  p.  caused  by  the  addition 
of  the  metallic  bromide  to  a  solution  of  the  oxime  in 
ethylene  bromide.  If  addition  with  more  than  1  mol. 
of  oxime  occurs  the  molecular  concentration  is 
lowered  and  the  f.  p.  rises.  The  tendency  to  form 
compounds  is  found  to  increase  in  the  series,  cobalt, 
nickel,  copper,  which  harmonises  with  the  preparation 
of  the  compounds  CMe2'N*OH,CuCl2  and 
CMe2*NOH,(AcO)2Cu.  Aeetoxime  adds  bromides 
more  readily  than  chlorides;  with  iodides,  the  isol¬ 
ation  of  the  compounds  CoI2 ,2  CMe„*N  *  OH ,0  •  5Me2CO 
and  Nila,2(  ?(3)CMe2IN*OH  has  been  effected,  "in 
harmony,  the  more  or  less  complete  replacement  of 
iodine  by  the  oxime  residue  is  observed  when 
aeetoxime  reacts  with  cobalt  iodide  in  alcoholic 
solution  whereby  crystalline  substances  of  the  type 
Co(I,CMe2:N-OH)2  are  obtained.  Methyl  butyl 
ket, oxime  resembles  aeetoxime  in  giving  a  very 
sensitive  colour  reaction  with  cobalt  chloride  and 
chloroform.  Fatty  aromatic  ketoximes  have  mark¬ 
edly  less  additive  power.  Acetophenoneoxime  does 
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not  react  with  cobalt  or  nickel  halides,  but  with 
copper  chloride  in  chloroform  gives  compounds, 
CiiCl2,l — 2CMePh:N*OH.  Feigl’s  “  copper  salt  ”  of 
acetophenoneoxime is  an  additive  compound.  Benzo- 
phenone  gives  only  a  faint  reaction  with  copper 
acetate,  whereas  with  cupric  chloride  it  affords  the 
compound  CPh2:N-OH,CuCJ2.  H.  Wren. 

Dioximes,  XLIII.  6.  Ponzio  and  I.  de  Pao- 
xdNi  (Gazzetta,  1927,  57,  633 — 648). — The  action  of 
bromine  on  a-hydroxy-fbmethylglyoxime  yields  a 
compound  (I),  decomp.  122 — 135°,  regarded  as 
CMe(:N04H)*C(0H)— N(0H)*C0-Ole:N*0H  T}  . 

O— H 

substance  is  converted  by  sodium  hydroxide  solution 
into  a-oximinopropionie  acid  and  hydroxymethyl- 
glyoxime,  and  by  hydrogen  chloride  in  alcohol  into 
the  latter,  with  ethyl  a-oximinopropionate ;  the  action 
of  nitrogen  tetroxide  yields  ethylnitrolic  acid  (benzoyl 
derivative,  new  m.  p,  131°) ;  that  of  hydroxylamine, 
hydroxymethylglyoxime.  The  colour  reactions  of 
(I)  with  copper  solutions  under  varying  conditions 
are  in  harmony  with  the  above  formula ;  the  com¬ 
pound  has  one  hydrogen  atom  replaceable  by  metals, 
giving  a  silver  salt,  unchanged  in  boiling  water,  a 
copper  salt  regarded  as  co-ordinated  with  the 
a-oximino-nitrogen  atom,  soluble  in  ammonia  solution 
to  a  violet-blue  solution  winch  changes  to  reddish- 
brown  on  adding  hydroxylamine,  ammonium  di¬ 
me  thy  lhyd  ro  xyglyo xi me  cuprate  being  formed. 

When  heated  with  aniline,  (I)  gives  a -oximino- 
propionanilide,  (II),  in.  p.  144 — 145°,  also  obtained 
from  pyruvanilide  and  hydroxylamine ;  the  position 
of  the  oximino-group  is  found  by  treatment  with 
bromine  to  give  a-oximinop  ropion-p-bromoanil  ide , 
m.  p.  206 — 208°,  hydrolysed  by  sodium  hydroxide 
solution  to  p-bromoaniline  and  a-oximinopropionic 
acid.  The  anilide  (II)  yields  an  acetyl  derivative, 
m.  p.  95°  (4-H20),  77- — 78°  (anliyd.),  and  a  benzoyl 
derivative,  m.  p.  105— 407°  (-f  H90),  98 — 100° 
(anhyd.). 

Benzoyl  chloride  converts  (I)  into  a  dibenzoyl 
derivative,  GMe(:N*0Bz)*C2H304N-CMe:N-0Bz,  m.  p. 
151""  (decomp.)  or,  after  washing  with  alcohol,  162° 
(decomp.).  This  with  aniline  at  50 — 60°  yields 
benzanilide  and  a-oximinopropionanilide ;  in  the 
cold,  however,  a-benzoyloximinopropionanilide  and 
oc- oximtno-$ - benzoyloximinopropyl  alcohol,  (III),  m.  p. 
122—123°  (decomp.),  are  formed,  and  it  is  suggested 
that  the  dibenzoyl  derivative  yields  first  the  mono¬ 
benzoyl  derivatives  of  a-oximinopropionic  acid  and 
a-hydroxy-p-methylglyoxime.  The  compound  (III) 
gives  an  intense  cherry-red  colour  with  ferric  chloride, 
unchanged  by  hydrochloric  acid,  forms  a  copper 
derivative,  is  hydrolysed  by  sodium  hydroxide  solu¬ 
tion  to  benzoic  acid  and  hydroxymethylglyoxime, 
with  benzoyl  chloride  gives  a-hvdroxydi-W-benzoyl- 
P-methylgly oxime,  ^  CMe (IN •  OBz) *C(IN*  OBz ) •  OH,  and 
wvith  acetic  anhydride  gives  ot-acetyloximi?io~$-benzoyl- 
ox im i n o p ropy l  alcohol,  m.  p.  104 — 105°. 

The  product  formulated  by  Ponzio  (A.,  1927,  134) 
as  CMe(af-OBz)-C(:N-OH)-OH,  m.  p.  146—147° 

(decomp.),  is  now*  regarded  as  the  “  ^-derivative,” 
Le.,  as  a-benzoyloximino-3-oximinopropyl  alcohol. 
It  forms  a  copper  derivative  containing  2  mols.  of  the 


organic  compound  ;  acetic  anhydride  yields  a-benzoyl- 
oximin o - $-acetyloximinopro pyl  acetate ,  m.  p.  86 — 87°. 

a-Hydroxy-p-phenylglyoxime  yields  a  molecular 
compound  (IV),  analogous  to  (I),  decomp,  at  125—135° 
to  give  o-hydroxy-3-phenylazoxime,  m.  p.  200—202°; 
(IV)  yields  ammonium  (m.  p.  107—108°,  decomp.), 
silver,  and  nickel  salts ;  it  is  hydrolysed  by  sodium 
hydroxide  to  give  hydroxyphenylglyoxime  and 
phenyloximinoacet  ic  acid,  m.  p.  135°  (decomp.). 
With  aniline  in  the  cold,  (IV)  yields  oximinophenyl- 
acetanilide,  m.  p.  154 — 155°,  with  hydroxyphenyb 
glyoxime.  E.  W.  Wignall. 

DIoximes.  XLIV,  (Signa.)  M.  Aymaretto 
(Gazzetta,  1927,  57,  648 — 655). — Oximinoacetic  acid 
forms  copper,  nickel,  and  cobalt  salts, 
[CH(!N*0H)C02]3M,2H20.  a  Oximinopropionie  acid 
yields  similar  copper,  nickel,  and  cobalt  (—  3H20)  salts, 
and  a  basic  copper  salt ;  the  sodium  salt  is  prepared 
by  the  action  of  sodium  ethoxide  on  an  alcoholic 
solution  of  the  acid,  a -Oximino butyric  acid  yields 
an  ammonium  salt,  m.  p.  158°  (decomp.),  and  sodium, 
potassium  ( -f-H20),  copper  ( 4-H20),  cobalt  ( +2H20), 
and  nickel  ( +2H20)  salts ;  the  last-named  also  gives 
two  complexes,  in  wiiieh  the  water  is  replaced  by 
2  mols.  of  ammonia  and  of  pyridine,  respectively. 
Oximinophenylacetic  acid  yields  a  nickel  salt 
( +0-5H2O,  replaceable  by  3C5H-N),  a  cobalt  salt 
( 4-2H20),  and  a  copper  salt.  These  salts  arc  con¬ 
sidered  to  be  co-ordinated',  thus  : 
M>rir[-C02-CR:N(OH)-]a.  E.  W.  Wignall. 

Mutarotation .  VIII.  Mutarotation  of  man¬ 
nose.  C.  N,  Bhber  and  J.  Minsaas  (Ber.,  1927, 
60,  [B],  2402 — 2412 ;  ci  A.,  1926,  1228).— The 
possibility  of  the  existence  of  more  than  two  modi¬ 
fications  of  a  given  sugar  in  its  aqueous  solution 
cannot  be  satisfactorily  examined  by  observations 
based  on  a  single  physical  constant ;  for  this  purpose 
it  is  necessary  to  determine  more  than  one  additive 
property  when,  if  only  two  forms  are  present,  the 
ratio  k1/k2=K  must  be  constant  for  each  property. 
Thus  for  mannose  the  value  K  is  6*50  and  047  as 
deduced  from  observations  on  specific  rotation  and 
molecular  solution  volume,  whereas  determination  of 
the  index  of  refraction  leads  to  the  value  J£=0*64. 
Hence  more  than  two  modifications  of  mannose  are 
present  in  the  aqueous  solution  in  which,  however, 
the  known  a-  and  (4 varieties  predominate.  Hudson’s 
classification  of  sugars  into  a-  and  p- varieties  in 
accordance  with  optical  activity  alone  is  open  to 
criticism,  since  contradictory  results  arc  obtained 
when  other  physical  constants  are  made  the  basis  of 
division.  Precise  directions  for  the  preparation  of 
crystalline  a-  and  3-mannose  are  given. 

H.  Wren. 

Constitution  of  the  disaccharides.  XVI. 
Cellobiose.  W.  N.  Haworth,  G.  W.  Long,  and 
J.  H.  G.  Plant  (J.C.S.,  1927,  2809— 2814).— M ethyl 
octamethylcellob  ionate,  b.  p.  169— 171°/0*05  mm., 
n\-y  1-4609,  furnishes  on  hydrolysis  with  hydrochloric 
acid  2:3:4: 6-tetramethylglucose,  m.  p.  93—94"' 
(92-7%  yield),  and  2  :  3  :  5  :  6-tetramethylglucono- 
lactone,  m.  p.  26—27°  (Haworth  and  Long,  A., 
1927,  450),  in  80%  yield.  The  phenylhydrazide  of 
2:3:5:  6-tetramethylgluconic  acid,  prepared  from 
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the  above  lactone,  is  identical  with  that  obtained 
from  methyl  octaraethylmaltobionate  and  2:3:5:6- 
tetra  methyl.  -  (y) -glucose. 

These  results  confirm  the  structure  of  cellobiose 
as  a  glucose  p-glucoaidc  previously  advocated  (Charl¬ 
ton.  Haworth,  and  Peat,  A.,  1926,  273)  and  removes 
the  need  for  any  reservation  in  favour  of  an  alternative 
formulation  as  a  y-glucose  p-glu  coside.  S.  Coffey. 

Production  of  cellobiose  from  cellobiose  oeta- 
acetate.  F.  C.  Peterson  and  C.  C.  Spencer  (J. 
Amer.  Chem.  Soc.,  1927,  49,  2822—2825).— Finely- 
powdered  cellobiose  octa -acetate  (10  g.)  is  incor¬ 
porated  during  1  hr.,  with  stirring,  with  85  c.c.  of 
10%  sodium  ethoxide  in  95%  alcohol.  The  precipit¬ 
ated  sodium  salt  is  collected,  washed  with  absolute 
alcohol,  dissolved  in  the  minimum  of  water,  and  the 
filtered  aqueous  solution  acidified  with  glacial  acetio 
acid,  whereon  the  cellobiose  separates,  in  crystalline 
form,  in  95%  yield.  It  is  purified  by  dissolving  in 
the  minimum  of  water,  filtration,  and  reprecipitation 
with  acetone.  The  yield  of  purified  product,  m.  p. 
225°,  is  85%.  *  F.  G.  Willson. 

Glucosides  of  Fatsia  japonica,  Dene,  et  Plane. 
I.  Fatsia  sapotoxin.  II.  Fatsin.  III.  Bio¬ 
logical.  K.  Ohta  (Kitasato  Arch.  Exp.  Med.,  1926, 
7,  301 — 313). — The  sapotoxin,  0S7HC2O10,  was  obtained 
by  extracting  the  powdered,  air-dried  leaves  “with 
warm  alcohol,  purifying  the  extract  with  lead  acetate, 
and  treating  the  alcoholic  residue  with  98%  methyl 
alcohol.  When  heated  with  1%  sulphuric  acid  in 
50%  alcohol,  a  clear  yellow  solution  and  an  insoluble 
sapogenin- 1,  were  obtained.  Fatsin, 

C31H5^Or>0,  when  heated  with  excess  of  2%  sulphuric 
acid,  is  hydrolysed  to  sugar,  a  volatile  organic  acid, 
ether-soluble  a-sapogenin,  C18H30O3.  and  ether- 
insoluble  fi-sapogenin,  C16H2-05.  Neither  Fatsia 
sapotoxin  nor  fatsin  eliminates  sugar  under  the 
action  of  taka- diastase.  Chemical  Abstracts. 

Cellulose  space  lattice  of  plant  fibres.  0.  L. 
Sponsler  (Nature,  1927, 120,  767).— The  two  different 
types  of  X-ray  diffraction  patterns  obtained  respect¬ 
ively  by  Herzog  and  the  author  from  cellulose  fibres 
are  discussed.  Their  lack  of  agreement  is  considered, 
and  it  appears  that  the  values  used  for  the  a  axis  and 
the  b  axis  of  the  elementary  cell  proposed  by  Herzog 
were  both  produced  by  the  same  set  of  planes. 
When  the  value  4*30  A.  is  discarded,  Herzog’s  axial 
dimensions  must  also  be  discarded,  together  with  the 
conclusions  [a)  that  four  anhydro-glucose  units  are 
contained  in  the  elementary  cell,  and  (6)  that  certain 
interference  maxima  are  produced  by  impurities  in 
the  fibre,  or  that  there  are  two  types  of  carbohydrates 
embodied  in  the  cellulose  of  the  fibre.  The  corre¬ 
spondence  between  the  value  4*30  and  a  certain  inter¬ 
ference  maximum  obtained  from  mercerised  cellulose 
likewise  has  no  significance.  A.  A.  Eldridge. 

Characteristics  of  celluloses,  oxy celluloses, 
and  hydrocelluloses.  L.  Camilleri  (Anal.  FIs. 
Quim.,  1927,  25,  434 — 439) .—Cotton  cellulose  and 
a -cellulose  from  rice-straw  (a)  and  the  oxycel lu loses 
(6)  and  hydroceiluloscs  (c)  derived  from  them,  were 
examined.  The  following  measurements  are  recorded  : 
Cotton  cellulose ;  d  (by  three  methods)  :  (a)  1-5945 — 


1*6017,  (b)  1*5805 — -1-5847,  (c)  1-6051 — 1-6109 ; 

calorific  value  :  (a)  4789-6,  (b)  4865,  (c)  4783*8. 

a- Cellulose ;  d:  (a)  1*5847-1-5947,  (b)  1*5766— 
1-5804,  (c)  1-6064 — 1-6101 ;  calorific  value  :  (a) 

4779*4,  (6)  4868*6,  (c)  4783*4.  The  products  of 
distillation  were  analysed.  The  gaseous  products 
showed  distinct  differences  in  amount,  about  7% 
being  obtained  from  the  hydrocelluloses  and  14% 
from  the  celluloses  and  oxy celluloses.  Slightly  less 
liquid  was  obtained  from  the  celluloses. 

R.  Iv.  Callow. 

X-Ray  investigation  of  cellulose  nitrate.  R.  O. 
Herzog  and  S.  von  Naray-Szab6  (Z.  physikal. 
Chem.,  1927,  130,  616— G25). — The  Debye-Scherrer 
diagrams  given  by  specimens  of  cellulose  nitrate 
prepared  in  different  ways  and  of  different  nitrogen 
content  all  exhibit  the  same  interference.  It  is 
therefore  concluded  that  the  various  cellulose  nitrates 
are  in  reality  mixtures  of  cellulose  trinitrate  and 
unchanged  cellulose.  Consideration  of  the  kinetics 
of  the  nitration  and  of  nitration  in  general  favours 
the  theory  of  the  exclusive  production  of  cellulose 
trinitrate.  The  latter  belongs  to  the  quadratic 
system,  the  lattice  constants  being  a= 14*75,  5  =  7-88, 
and  c — 10*30  A. ;  the  elementary  cell  contains  four 
molecules.  H.  F.  Gellbe. 

Cryoscopic  behaviour  of  cellulose  acetate.  A 
correction.  K.  Hess  (Annalen,  1927,  457,  307— 
308;  cf.  Hess  and  Schultze,  A.,  1927,  753) —Certain 
errors  in  values  for  rotatory  power  are  corrected. 

C.  Hollins. 

Lignin.  II.  W.  Roster  and  E.  Schoder  [with 
A.  Bahl,  R.  Daur,  W.  Schaxrer,  and  K.  Massong] 
(Z.  physiol.  Chem.,  1927,  170,  44 — 59 ;  cf.  Kuster 
and  Schnitzler,  R.,  1926,  151).—“  Merolignin/5  iso¬ 
lated  from  the  product  of  heating  lignin  with 
p-naphthol  and  a  trace  of  hydrochloric  acid  (loc.  ciL), 
is  now  found  to  be  dmaphthapyran,  C21HuO,  a 
molecule  of  formaldehyde  being  supplied  by  the 
lignin  (cf.  Freudenberg,  A.,  1926,  935).  Under 
similar  conditions  merolignin  is  also  formed  from 
P-naphthol  and  formaldehyde-resorcinol  resin  (but 
not  formaldehyde-phenol  resin,  in  which  pyran  rings 
are  absent).  Merolignin  from  primary  lignin  pre¬ 
pared  by  Friedrich’s  method  (A.,  1926,  824)  is  free 
from  fluorescent  compounds,  but  resinified  pine 
sawdust,  freed  from  wood  gum  by  treatment  with 
5%  sodium  hydroxide,  yields  in  addition  to  mero- 
lignin  a  fluorescent  hydrocarbon,  m.  p.  249 — 250°, 
which  is  probably  chrysene.  This  is  also  obtained 
from  lignin  prepared  bv  Willstatter  and  Zcchmcister’s 
method. 

Dinaphthapyran,  m.  p.  201°  [picrate,  m.  p.  181— 
183°  (lit.  172°)],  best  synthesised  by  Wolff’s  method 
(A.,  1893,  i,  222),  gives  a  perbromide ,  C21H13Br3, 
which  is  converted  by  alcoholic  potassium  hydroxide 
into  a  compound,  m.  p.  271°  (decomp.). 

Starch  and  sucrose  both  yield,  when  heated  with 
p-naphthol  and  a  little  hydrochloric  acid,  no  mero¬ 
lignin  but  a  yellow  ,  crystalline  compound,  c14h10o, 
m.  p.  337  (sublimes).  C.  Hollins. 

Amino-derivatives  of  isoprene  and  of  ethyl 
butyl  ether.  J.  S upniewski  (Roez.  Chem.,  1927, 
7,  176 — 182).— The  following  dimethyl allyl  deriv- 
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atives  are  prepared:  y  »  methyl  -  A#  -  bulmylamine 
{CMe2!CH‘CH2*NH2)3,  b.  p.  80— 90°/35  mm, :  nhidyG 
di-y -methyl -&$-b utenylami ne ,  b>  p.  70 — 100°/25  mm. ; 
y-melhyl~&$-butenyl  cyanamide,  b*  p,  142 — 145°/20 
mm, ;  methyl  y -methyl- &#-butenyl  ether ,  b.  p.  So — 90° ; 
y-methyl-£$-butenyl  thiocyanate,  b.  p.  05 — 70o/35  mm. ; 
ethoxybu tylamine ,  b.  p,  142 — 145%  and  dibutylethoxy- 
butylamine,  b«  p,  203—208°.  R,  Truszkowski. 

Triacetonamine  hydrate,  F.  Francis  (J.C.S., 
1027,  2897 — 2898). — A  satisfactory  method  for  the 
preparation  of  the  above  (yield  20—20%)  is  described* 
Nitroso triacetonamine  is  decomposed  catalytically 
by  alkalis,  giving  a  quantitative  yield  of  phorone. 

S.  Coffey. 

Stereoisomerism  and  anaesthetic  action. 
Separation  of  methyl  ethyl  dimethyl  aminomethyl- 
carbinol  into  its  two  enantiomorphs  and  prepar¬ 
ation  of  the  two  optically  active  stovaines,  E. 
FoimNBAU  and  L  Ribas  (Anal.  F is.  Qufm.,  1927, 
25, 40 1 — 408) .  — Optical lv  active  forms  of  “  stovaine  ” 
(hydrochloride  of  methylethyldimethylaminomethyb 
carbinol  benzoate)  have  been  prepared  from  the 
active  earbinols,  separated  with  the  aid  of  a-(2- 
naphthoxv)propionic  acid  (Fourneau  and  Ralaceano, 
A.,  1926/288), 

d  -  M  eihylelhyldimethyla  m  in  omethylca  rhinal  l-a«(2- 
nwphtkoxy )pro p ioyia le  and  the  1-base-d-acid  salt, 
m.  p.  125—126°,  [<x]f  -57*3°  and  +57*7°  in 
alcohol,  were  obtained  in  turn  by  crystallisation 
from  a  solution  of  the  r-carbinol  salt  of  the  {-acid 
followed  by  conversion  of  the  residue  into  the  salt 
of  the  d-acid.  Hydrolysis  yielded  d-  and  1  -methyl* 
elhyldimeihylam inomethylca rbinols,  b*  p.  55°/15  mm., 
[<*]8  +7*7°  and  —7*6°  in  water,  which  yielded, 
respectively,  d-  and  1  -stovaines t  m.  p.  186 — 187°, 
Mi>  ±8‘5C  in  water.  These  separated  with  alcohol 
of  crystallisation  and  effloresced  rapidly.  Inactive 
stovaine  (m.  p.  174 — 175°),  which  crystallises  without 
alcohol,  is  probably  pseudo-racemic.  Physiological 
tests  show  that  d-stovaine  is  a  more  powerful  anaes¬ 
thetic  than  bstovaine.  R.  K.  Callow* 

Decomposition  of  amino-acids  and  amino- 
purines  by  methylglyoxal  and  related  sub¬ 
stances.  Cl  Neuberg  and  M.  Kobel  (Biochem*  Z,, 

1 927 ,188, 197 — 210). — Data  are  given  for  the  amounts 
of  carbon  dioxide,  ammonia,  and  aldehyde  (or 
ketone)  formed  when  a  solution  of  methylglyoxal 
is  boiled  for  varying  periods  with  certain  amino- 
acids  in  an  atmosphere  of  nitrogen.  The  following 
amino-acids  were  used  and  the  following  aldehydes 
(or  ketones)  formed :  d7-alamne  (acetaldehyde), 
dl  -  amino  i  sob  u  ty  ric  acid  (acetone),  dl-le  ncino  (i&o- 
valeraldehyde),  phenylglycine  (benzaldehyde),  cystine 
(acetaldehyde),  aspartic  acid  (acetaldehyde),  aspar¬ 
agine  (acetaldehyde),  glutamic  acid  (propaldehyde  and 
acetaldehyde),  glycine  (formaldehyde)*  Data  are 
aim  given  for  the  deamination  effected  by  methyl¬ 
glyoxal  on  guanidine,  creatine,  creatinine*  adenine, 
guanine,  and  guanidine.  E.  A,  Lunt. 

Reaction  of  chloroacetic  acid  with  ammonia, 
and  the  preparation  of  glycine.  G,  R.  Robertson 
(J-  Amor.  Chem.  Soe.s  1927,  49,  2880—2804).— 
Glycine  is  obtained  in  50%  yield  from  chloroacetic 
acid  by  dissolving  1  mol.  of  the  latter  in  4  litres  of 


ammonia  solution  (d  090),  and  keeping  the  sedation 
for  24  lirs*  at  30°  or  at  least  2-  days  at  20°.  The 
solution  is  then  evaporated  to  500  c.c.  to  recover 
ammonia,  and  the  floceulent  silver  oxide  obtained 
from  170  g,  of  silver  nitrate  by  means  of  aqueous 
sodium  hydroxide  is  added.  After  removal  of  the 
precipitated  silver  chloride,  the  filtrate  is  again 
evaporated,  with  stirring,  to  about  200  c.c.,  to  decom¬ 
pose  silver-ammonia  complexes.  The  filtered  residue 
should  then  give  no  turbidity  with  hydro  bromic  acid, 
any  traces  of  silver  remaining  being  precipitated  by 
adding  water  and  re-evaporating.  The  silver-free 
solution  is  finally  decolorised  with  charcoal,  and  the 
glycine  precipitated  by  adding  an  equal  volume  of 
95%  alcohol  To  remove  ammonia,  the  product  is 
dissolved  in  water  (200  c.c.),  shaken  with  10  g.  of 
granular  permutite,  and  repreeipitated  with  250  c.c. 
of  95%  alcohol  The  silver  is  conveniently  recovered 
by  suspending  the  chloride  in  400  c.e.  of  boiling 
aqueous  25%  sodium  hydroxide  and  adding  dextrose 
gradually  until  precipitation  of  the  metal  is  complete* 

F.  G,  Willson. 

Synthesis  of  local  anaesthetics  of  the  novocaine 
group.  J.  Supniewski  (Rocz.  Chem.,  1927,  7, 
163 — 171). — The  following  substances  are  prepared  : 
ethyl  n-but ylamiwoa cetate,  b*  p.  174 — 176°/20  mm. ; 
ethyl  n-butylallylammoacetate,  b.  p,  150 — 160°/7  nun.; 
n-bulylallylam inoethyl  alcohol,  h.  p.  214— 2l5°/74o 
mm, ;  pyrrolidinoethyl  p-nitrobenzoate  hydrochloride, 
m.  p.  188 — 189°,  and  pyrrolidinoethyl  p- aminobenzoate 
hydrochloride ,  m.  p*  199—200°.  R.  TruszkoWSKI. 

Preparation  of  taurine  in  considerable 
quantity,  W.  O.  Kermacx  and  R.  H.  Slater  (Bio- 
chem.  J.,  1927,  21,  1 065 — 1 067 ) . — Sodium  tauroglyeo- 
cholatc  is  boiled  with  hydrochloric  acid,  the  whole 
filtered,  concentrated,  and  then  precipitated  with 
alcohol ;  5  kg.  of  the  sodium  salt  yielded  173  g.  of 
taurine*  S.  S.  Zilva, 

Nitrile  esters  of  dicarboxyglutaconic  acid*  Y. 
Urushibaba  (Bull  Chem.  Soc.  Japan,  1927,  2,  278— 
287). — The  condensation  of  diethyl  cfchoxvmcthyl- 
enemalonate  with  sodiomalononitrile  yielded  diethyl 
sod  io-oLx-dicyan  o-  oL-carboxyglulaconate,  m*  p*  238— 
239°,  from  which  diethyl  txa-dicarbamyl-oL-carboxy- 
glutaconate,  m*  p.  139 — 140°,  was  obtained.  These 
products  are  identical  with  the  corresponding  com¬ 
pounds  obtained  by  condensing  diethyl  sodiomalonate 
with  efchoxymethylencmalononitrile.  Similarly,  the 
condensation  of  ethyl  ethoxymethylenecyanoaeetate 
with  sodiomalononitrile,  and  of  ethyl  sod iocy  anoace  tatc 
with  ethoxymethylenemalononitrile  yielded  in  each 
case  ethyl  sodio- xaydricya noglutaconate  monohydrate , 
m.  p.  190°/  from  which  ethyl  axydricyanoglutaconate, 
in.  p.  241 — 242°,  was  obtained.  By  similar  reactions 
triethyl  sodio-y-cyano-a-carhoxygluiaconate,  triethyl 
y-cyano-tx-carboxyghdaconate,  sodio- aayydetracyano- 
propylene,  and  let  racy  an  oproptjlene  were  obtained. 
This  last  compound  is  strongly  acidic  and  soluble  in 
wafer,  and  as  the  reaction  of  its  sodio-derivative 
with  hydrochloric  acid  is  reversible,  the  compound 
was  obtainable  only  by  extraction  with  ether  of  the 
acid  solution.  In  the  preparation  of  tetraeya no¬ 
propylene  a  compound,  C7H2N4*Et()H,  m.  p.  211- — 
212  l  w#as  formed  incidentally.  B.  W.  Anderson, 
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Active  component  ot  the  Bertram  root  [Radix 
pyrethri ],  E.  Ott  and  A.  Be  hr  (Ber.,  1927,  60, 
[2?],  2284 — 2287). — The  powdered  root  is  extracted 
with  alcohol  and  the  residue  left  after  removal  of  the 
solvent  is  treated  with  ether.  The  ethereal  solution 
is  shaken  with  sodium  hydroxide  and,  after  evapor¬ 
ation,  affords  crude  pyrethrine,  which  m  divided  by 
light  petroleum  into  insoluble  pyrethrine  and  a 
portion  rendered  soluble  by  the  presence  of  fats. 
Mild  hydrolysis  removes  the  latter,  which  are  derived 
to  a  considerable  extent  from  stearic  acid.  Pyrethrine 
cannot  be  purified  by  means  of  tin  tetra bromide 
(cf.  A.,  1924,  i,  418).  The  non* homogeneous  material, 
which  contains  hydrocarotin,  C18Hx>0,  m.  p.  137°,  is 
hydrolysed  to  tsobutyl amine  and  undecadienoic  acid 
and  hence  is  the  tsobutylamide  and  not  the  pi  peri  did  e 
of  the  latter  acid*  The  term  u  pyrethrine  has  been 
applied  to  the  active  component  of  Radix  pyrethri 
since  the  first  examination  of  the  drug ;  its  application 
by  Staudinger  and  Ruzicka  (cf.  A.,  19.24,  i,  758)  to 
two  dissimilarly  constituted  components  of  another 
plant  is  therefore  criticised.  H.  Wren. 

Action  of  organo-magnesiiim  derivatives  on 
tetraethyloxami  de .  R,  BabrI  (Conipt,  rend., 
1927,  IBS,  1051—1052 ;  cf.  A.,  1927,  447),— The 
condensation  of  ethyl  oxalate  with  magnesium  diethyl- 
amine  bromide  gives  a  70 — 75%  yield  of  tetraethyl - 
oxamide ,  m.  p.  35—36®,  b.  p.  142°/4  mm.  In  the  cold, 
magnesium  ethyl  bromide  reacts  with  this  amide  to 
form  70%  of  propionylformdiethylainide  and  20%  of 
a-dieihylam inob utyrdiethylamide ,  b.  p.  98 — 99c/3  mm. 
(picrate,  m.  p.  114°),  with  traces  of  dipropionyl  and 
evolution  of  ethylene.  At  90°,  in  toluene,  a  greater 
proportion  of  the  second  compound  is  formed  and 
perceptible  amounts  of  dipropionyl.  The  sole  product 
of  the  reaction  between  magnesium  phenyl  bromide 
and  tetraethyl  oxamide  is  oL-ditihylaminodiphenylacet- 
diethylamide,  b.  p.  182 — 184°/3  mm.  (perchlorate,  m>  p. 
177°),  which,  on  hydrolysis,  forms  hydroxydiphenyb 
ace  tdie  t  h  y  1  am  id  e .  B.  W.  Anderson. 

M,  p.  of  the  chloroplatinates  of  monomethyl- 
and  ci s-dime  thy  1-guanidine ,  M.  Schenck  and  H. 
Kirch ii of  (Ber.,  1927,  60,  [B]f  2412—2413;  cf. 
Werner  and  Bell,  J.C.S.,  1922,  421,  1790;  Philippi 
and  M  orach,  A.,  1927,  1 175). — Methylguanidine 

chloroplatinate  and  eLS-dimethylguanidine  chloro- 
platinate  have  m.  p.  190—192°  and  decomp.  225° 
respectively .  H .  Wren  . 

Magnesylnre  thane.  I.  R.  Binaghi  (Gazzetta. 
1927,  57,  676 — 689). — The  action  of  magnesium  ethyl 
bromide  on  urethane  yields  ethane  and  the  “  magnesyh 
u  reth  a  ne  *  *  MgBr*  K  H » C  02E  t.  ( u  retha  nomagnea  mm 
bromide ).  This  forms  compounds  with  ether  and  with 
pyridine ;  it  is  decomposed  completely  by  water,  is 
converted  by  acetyl  chloride  into  acetylurethane,  by 
benzoyl  chloride  into  benzoyl  urethane,  and  is  decom¬ 
posed  by  acetaldehyde  and  by  benzaldehyde,  additive 
compounds  having  probably  been  formed.  Aceto¬ 
phenone,  benzophenone,  ethyl  acetate,  and  benzyl 
acetate  have  a  similar  action.  M ay nesylph enyl - 
urethane  ”  (phenylurelhanomagmsium  bromide)  gives 
stable  crystalline  products.  E.  W.  Wig  hall. 

Organoheryllium  halides.  H.  Gilman  and  F. 
Schulze  {J.  Amer.  Chcm.  Soc.,  1927,  49,  2904— 


2908). — Beryllium  methyl  iodide  could  not  be  obtained 
by  the  method  of  Durand  (A.,  1926,  718),  but  is 
obtained  by  heating  beryllium  with  ethereal  methyl 
iodide  in  presence  of  mercuric  chloride  at  80—90°  for 
15  hrs.  Beryllium  ethyl  and  n-buiyl  iodides  are 
obtained  similarly,  and  beryllium  phenyl  iodide  is 
obtained  by  heating  beryllium  with  ethereal  iodo- 
benzene  and  mercuric  or  beryllium  chloride  at  1  SO¬ 
US0.  Beryllium  ethyl  bromide  was  prepared 
analogously  at  80 — 90°.  The  beryllium  alkyl  halides 
are  decomposed  by  water  with  formation  of  the 
corresponding  hydrocarbons.  Carbon  dioxide  does 
not  appear  to  react  with  beryllium  methyl  iodide,  but 
the  latter  yields  some  beryllium  dimethyl  when 
heated,  so  that  the  equilibrium  2BeRX  BeR2+ 
BeX2  appears  to  be  set  up  under  certain  conditions 
(cf.  Uilman  and  Schulze,  following  abstract).  Beryl¬ 
lium  methyl  iodide  and  phenylcarbimide  yield 
acetanilide.  The  beryllium  alkyl  halides  are  generally 
less  reactive  than  the  beryllium  dialkyls  and  Grignard 
compounds.  F.  G.  Willson. 

Beryllium  dialkyls.  H.  Gilman  and  F.  Schulze 
(J.C.S.,  1927,  2663 — 2669) . — Beryllium  dialkyls  were 
not  obtained  by  heating  beryllium  with  mercury 
alkyls  although  this  method  succeeds  with  mercury 
aryls.  The  alkyls  are  obtained  in  good  yield  (90%) 
by  allowing  anhydrous  beryllium  chloride  to  react 
with  magnesium  alkyl  halides  in  ether,  air  and  oxygen 
being  rigidly  excluded.  After  removing  most  of  the 
solvent  the  mixture  is  distilled  for  a  long  period  at 
150—200°,  A  concentrated  ethereal  solution  of  the 
dialkyl  distils  over,  from  which  the  latter  may  be 
obtained  by  sublimation  in  ether.  Beryllium  dimethyl, 
a  solid,  subliming  at  about  200°,  and  beryllium  diethyl , 
rn„  p.  — 13°  to  —11°,  b.  p.  93 — 95°/4mm.,  110°/15mm.J 
are  spontaneously  inflammable  in  air,  but  beryllium 
dim- butyl,  b.  p.  170°/25  mm.,  is  rapidly  oxidised  to 
beryllium  n- butyl  oxide.  The  alkyls  react  violently 
with  water,  forming  the  corresponding  hydrocarbon 
and  beryllium  oxide.  With  carbon  dioxide  in 
ethereal  solution  beryllium  dimethyl  gives  acetic 
acid,  whilst  the  diethyl  affords  triethylcarbinoL 
Beryllium  dialkyls  with  phenylcarbimide  or  a-napli- 
thylcarbimide  form  the  corresponding  anilides  or 
naphthalides,  and  show  an  immediate  positive  colour 
reaction  with  Michleris  ketone  (cf.  A.,  1925,  ii,  1011). 
Beryllium  dimethyl  reacts  with  benzophenone,  giving 
diphenylmethylcarbinol  (identified  as  aa-diphenyl- 
ethylene),  and  with  benzoyl  chloride,  giving  phenyl - 
dimethylcarbinol,  whilst  the  corresponding  diethyl 
reduces  benzophenone  to  benzhydrol*  Beryllium 
alkyls  afford  beryllium  alkyl  iodides  with  iodine  and 
when  treated  with  anhydrous  beryllium  chloride, 
beryllium  diothyl  furnishes  beryllium  ethyl  chloride. 
Hence  the  equilibrium  BeR2-f-BeX2  “  2BeRX  prob¬ 
ably  exists  under  certain  conditions.  S.  Coffey. 

Action  of  vanadium  salts  on  Grignard ’s 
reagents.  J.  Supniewski  (Roez.  Chem.,  1927,  7, 
172—175). — The  addition  of  vanadium  salts  to 
Grignard *s  reagents  leads  to  the  formation  of  hydro¬ 
carbons,  no  organic  vanadyl  derivatives  being 
produced .  R.  Truszkowski. 

Mechanism  of  reactions  accompanying1  the 
formation  of  Cadet’s  oil.  A.  Valeur  and  P. 
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Gailliot  (Gompt.  rend.,  1927,  185,  956—958;  cf, 
A.,  1927,  1176). — When  arsenious  acid  and  potassium 
acetate  are  heated  to  form  Cadet’s  oil,  methyl  arsenide, 
AsMe,  b.  p.  190 °/5  mm.,  is  formed,  probably  by  a 
reaction  between  potassium  acetate  and  arsenic  sub- 
oxide.  The  decomposition  of  this  compound  gives 
rise  to  the  cacodyl,  cacodyl  oxide,  trimethy] arsine, 
and  hepta-  and  penta-methyltriarsine  which  are 
found  in  Cadet’s  oil.  A  red  polymeride  of  methyl 
arsenide  has  been  isolated.  B.  W.  Anderson, 

Dehydrogenation  by  selenium.  II.  0.  Diels 
and  A.  Karstens  (Ber.,  1927,  60,  [B],  2323—2325). — 
Sulphur  may  frequently  be  replaced  by  selenium  as 
dehydrogenating  agent  with  great  advantage  since 
hydroaromatic  systems  are  frequently  converted  into 
uniform  dehydrogenated  products  by  the  latter 
substance,  whereas  they  are  completely  decomposed 
by  the  former ;  the  yields  of  the  products  are  also 
greatly  improved.  The  examples  cited  include 
abietic  acid  to  retene,  dodecahydro-9 :  10-benzo- 
phenanthrene  to  9  :  10-benzophenanthrene  and 
cadinene  to  cadaline  (cf.  Ruzicka  and  Mever,  A., 
1921,  I,  573).  H.  Wren. 

Oxidation  of  cyclic  hydrocarbons  by  an 
acetic  acid  solution  of  hydrogen  peroxide,  G. 
Charmer  and  A.  Moggi  [with  C.  Ferri]  (Gazzetta, 
1927,  57,  736—741 ) .—Hydrogen  peroxide  in  acetic 
acid  solution  attacks  benzene  with  difficulty,  but  on 
prolonged  boiling  oxidises  it  to  carbon  dioxide 
(oxalic  acid  is  unstable  under  the  conditions  employed) 
and  a  yellow,  resinous  substance.  Naphthalene  is 
oxidised  fairly  quickly  to  resinous  products  and 
phthalic  acid ;  acenaphthene  yields  acenaphthene- 
quinone  and  naphthalic  acid.  Phenanthrene  yields 
phenanthraquinone,  followed  by  diphenic  acid  and 
much  resin;  similarly,  2-phenyl-afJ-naphtho-l  :  2  :  ,3- 
triazole  yields  4-o*carboxyphenyl-2~phenyl- 1  :  2  :  3- 
triazole- 5-car boxylic  acid;  anthracene  gives  anthra- 
quinone.  *  E.  W.  Wignall. 

Spectroscopic  determination  of  very  small 
amounts  of  benzene.  H.  Ley  and  F.  Vanheiden 
(Ber,,  1927,  60,  [B\  2341— 2344).— Solutions  of 
benzene  in  ethyl  alcohol  obey  Beer’s  law  within  the 
concentration  6*089  and  0*0044%.  The  presence  of 
less  than  0*001%  of  benzene  can  be  determined 
spectroscopically,  the  measurements  being  preferably 
made  with  reference  to  the  second  and  third  long 
wave-length  benzene  bands.  Benzene  was  found 
to  the  extent  of  0*0074%  and  more  in  samples  of 
ethyl  alcohol  dehydrated  by  Young's  method. 

H.  Wren. 

^  Halogeixation,  III.  Bromination.  P.  5. 
Varma  and  B.  Narayan  (J.  Indian  Chem.  Soc., 
1927,  4,  283—289 ;  of.  A.,  1927,  452),— Moderately 
good  yields  of  bromobenzene  can  be  obtained  by 
brominating  benzene  in  presence  of  fuming  nitric- 
nitrosul phonic  acids  (50%).  Brominations  in  pre¬ 
sence  of  concentrated  and  fuming  sulphuric  acids, 
concentrated  and  fuming  nitric  acids,  concen¬ 
trated  and  fuming  nitric-sulphuric  acids,  and  sodium 
nitrite  and  concentrated  or  fuming  sulphuric  acid 
have  been  studied,  and  the  results  are  given.  The 
presence  of  acetic  acid  has  no  appreciable  effect  on 
the  reactions.  H.  Burton. 
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Orienting  influence  of  free  and  bound  ionic 
charges  on  attached  simple  or  conjugated 
unsaturated  systems.  III.  Nitration  of 
m-nitr  ophenylb  enzylsulphone .  B.  Chatter.!  ee 
and  R.  Robinson  (J.C.S.,  1927,  2780— 2784).— The 
nitration  of  this  compound  has  been  studied  in 
connexion  with  the  theory  of  electrostriction  of  the 
sulphonium  ions  (see  this  vol.,  71).  The  double 

4*  -- — 

dipole  ~S02  may  be  compared  with  the  single  dipolo 

'+■ 

”N02,  and  m-nitrophenylbenzylsulphone  is  selected 
because  the  group  -C6H4*N02(m)  should  be  almost 
neutral;  the  results  are  to  be  ascribed,  therefore,  to 
the  influence  of  the  sulphone  group.  The  following 
sulphones  are  prepared  from  the  corresponding 
benzyl  chlorides  and  sodium  -nitrobenzene - 
sulphinate  :  m-nitropJmiylbenzylsulpJione,  m.  p.  101— 
102° ;  m-nitropJienyLo-nitrobenzylsuljrfiotie,  m.  p. 
192—193° ;  m-nilrophenyl-m-niirobenzylsulphone,  m.  p. 
194—195°;  m-nitrophenyl-v-ni Irobenzylsulpho m}  m.  p. 
180 — 181°.  The  nitration  of  m-nitrophenylbenzyl- 
sulphone  with  nitric  acid  (cf  1*5)  furnishes  approxim¬ 
ately  25,  28,  and  40%,  respectively,  of  the  above 
o-,  m-,  and  p-nitrobenzylsulphones.  The  three 

isomerides  are  so  sparingly  soluble  in  most  organic 
solvents  that  the  proportions  had  to  be  determined 
colorimetrically  by  the  following  reactions.  An 
alcoholic  solution  of  the  p-isomeride  gives  a  carmine 
coloration  with  10%  aqueous  sodium  hydroxide. 
The  0- isomeride  gives  an  intense  violet  coloration  with 
concentrated  alkalis  in  alcoholic  acetone,  -whilst  the 
m~ compound  develops  a  brownish-red  tint  only  on 
keeping.  All  three  isomerides  develop  characteristic 
colorations  when  solid  potassium  hydroxide  is  added 
to  cold  acetone  solutions,  but  -when  "water  is  added 
the  colours  due  to  the  o~  and  ^-derivatives  are  dis¬ 
charged,  whilst  that  due  to  the  m-isomeride  persists. 
The  views  expressed  by  Ingold,  Ingold,  and  Shaw 
(A.,  1927,  550}  regarding  the  effect  of  the  sulphone 
group  on  substitution  are  criticised.  S.  Coe  fey. 

Orienting  influence  of  free  and  bound  ionic 
charges  on  attached  simple  or  conjugated 
unsaturated  systems.  IV.  Nitration  01  toluene- 
O3~snlphonic  acid  and  toluene  -sulphonyl 
chloride.  A.  C.  Bottomley  and  R.  Robinson 
(J.C.S.,  1927,  2785—2790;  cf.  preceding  abstract 
and  A.,  1927,  550).— Sodium  toluene- w-sulphonate, 
when  treated  at  0°  with  nitric  acid  (d  1*5),  affords 
an  88%  yield  of  sodium  nitrotoluene-  o>-sulphonates 
(minimum  yield,  m-isomeride  9*2%),  whilst  the  free 
ta-sulphonic  acid  furnishes  63*6%  of  mixed  sodium 
nitrotoluene- co-sulphonates  (minimum  yield,  m- 
isomeride  8-9%).  In  the  nitration  of  toluene- u- 
sulphonyl  chloride  the  proportion  of  m-isomeride 
obtained  varies  with  the  efficiency  of  the  method 
of  salting  out  the  sodium  nitrotoluene- a-sulphonates, 
the  results  being :  yields  of  mixed  isomerides  63  and 
73*5%,  minimum  yields  of  m-isomeride  28  and  39%. 
o-  and  m-NitrotoIuene-ca-sulphonates,  either  separ¬ 
ately  or  when  mixed,  develop  no  coloration  when 
heated  with  concentrated  aqueous  potassium  hydr¬ 
oxide  solution,  whereas  the  p-isomeride  gives  a 
yellowish-orange  solution,  which  is  more  intense  in 
the  presence  of  0- isomeride  and  still  more  intense 
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in  the  presence  of  m-isomcride.  A  colorimetric 
examination  based  on  this  reaction  showed  that  the 
nitration  product  from  toluene  *  <o-  sulphonyl  chloride 
contains  less  than  5%  of  o-isomeride  and  approxim¬ 
ately  55%  of  m-  and  45%  of  p- isomer  ides.  The 
nitration  products  from  toluene- to-sulphonic  acid 
and  its  sodium  salt  are  identical  in  composition  and 
equivalent  to  10%.  of  48%  of  p-y  and  42%  of 
o  -  nitro toluene  -  -  sulphonate.  trinitrotoluene  -  gj  - 

sulphonates  were  absent. 

.From  these  results  it  is  concluded  that  the  sulphonic 

ion  group,  ~S03,  although  negatively  charged,  still 
retains  a  higher  electron  affinity  than  a  hydrogen 
atom,  hence  its  m-directive  effect  is  due  to  a  general 
electric  effect.  S.  Coffey, 

Some  derivatives  of  diphenylmethane.  K.  N. 
Menon  (J.  Indian  Chem.  Soc.,  1927,  4,  437—439}.— 
4  :  4'-Dibromodiphenylmethane  is  nitrated  in  acetic 
anhydride  to  4  :  4* -dibromo-Z  :  3 '  -  d initrod iphenyl - 
methane ,  m.  p.  238—240°.  Attempts  to  obtain  ring 
closure  from  this  compound  and  from  4  :  4' -di-iodo- 
diphenylmeiham ,  m.  p.  93 — 93*5°,  were  unsuccessful. 

H.  Burton. 

Structure  of  the  hydrocarbon  C17H18  obtained 
by  the  dehydration  of  diphenyl-ferf.-butylearb- 
inol.  D.  E.  Bateman  and  C.  S.  Marvel  {J.  Amer. 
Chcm.  Soc.,  1927,  49,  2914 — 2919). — «-Diphenyl- 
prop aldehyde  was  oxidised  with  alkaline  perman¬ 
ganate  to  a -diphenylpropionic  acid,  and  the  latter 
converted,  through  the  acid  chloride,  into  the  methyl 
ester,  b.  p.  149 — 152°/3  mm.,  df  1-1206,  nf>  1*5691. 
When  treated  with  ethereal  magnesium  methyl 
iodide,  this  yields  yy-diphenyl-$-?nethyl-Aa-butencf 
b.  p.  132—133°/4*5  mm.,  (Tf ‘1-0060,  nf>  1*5757, 
identical  with  the  hydrocarbon  obtained  by  the 
dehydration  of  diphenyl  -  tert.  -  butylcarbinol  (cf. 
Ram  art -Lucas,  A.,  1913,  i,  1325),  which  is  con¬ 
veniently  prepared  by  heating  the  latter  with  a  small 
proportion  of  p- 1 ol ue nesu lphonie  acid  for  2  hrs,  on 
the  steam-bath .  $-Tetraphenyldi4er/.-butylethane 
could  not  be  obtained  by  the  usual  methods  from 
diphenyl derb-butylmcthyl  chloride. 

F.  G.  Willson. 

2-Methylnaphtiialene.  II.  Synthesis  of 
hydrocarbons  of  the  benzanthracene  group.  K, 
Dziewonski  and  E.  Ritt  (Bull.  Inter.  Acad.  Polonaise, 
1927,  3  A,  181 — 192). — The  pyrogenic  transform¬ 
ation  of  2 -methyl naphthalene  derivatives  results  in 
the  formation  of  1  :  2- benzanthracene  and  its  methyl 
derivatives.  When  1  -benzyl-2-methylnaphthalene, 
b.  p.  221717  mm.,  obtained  by  the  interaction  of  benzyl 
chloride  and  2-methylnaphthalcne  in  the  presence  of 
anhydrous  zinc  chloride,  is  distilled  over  zinc  dust, 
the  principal  product  is  1  :  2-benzanthracene,  m.  p. 
158—459°,  whilst  2  :  3 -benzanthracene,'  m.  p.  335— 
336°,  is  obtained  in  small  amount.  If,  however, 
l-benzoyl-2-methylnaphthalene  is  subjected  to  the 
same  process  in  the  presence  of  a  current  of  hydrogen, 
1  :  2-benzanthracene  alone  is  formed.  This  pyrogenic 
transformation  is  applicable  to  the  preparation  of 
similar  hydrocarbons ;  e,g.,  from  2-methylnaphthalene 
and  0-  or  p-toluoyl  chloride  in  the  presence  of  alumin¬ 
ium  chloride,  l-o-toluoyl-2-methylnaphthalene  and 
1  -p « tol  u  oy  1  -2  - 111  et  hy  1  naph  t  h  a  le  no  can  be  prepared 


and  converted  into  the  corresponding  6-  or  8 -methyl 
derivative  of  1  : 2-benzanthracene.  These  com¬ 
pounds  may  be  converted  into  the  corresponding 
methyl- 1  :  2-benzanthraquinone  derivatives  by  means 
of  chromic  acid.  The  following  substances  are 
described  :  1  :  2-Benz-9  :  10 -anthraquinone,  m.  p. 

168°;  1  -  be  nzoyl -2 -methyl  naphtha  le  ne ,  b.  p.  233°/13 

mm.,  m.  p.  74°;  Z-benzoylA-methylpMhalic  acid ,  m.  p. 
184° ;  1  - p - toluoyl-2-methylnaph th a lene,  m.  p.  106— 

107°;  Q-methyl-1  : 2-benzanthracene,  m.  p.  127°; 
9-methyl-l  :  2-benz-9  :  10 -anthraquinone,  m.  p.  174° ; 
1  - o - tolu oyl-2-methylnaph thalene,  b.  p.  238°/14  mm.; 

8 - methyl-]  :  2  -  benzanthracene ,  m.  p.  145°. 

R.  A.  Morton. 

Action  of  hydrogen  peroxide  and  of  hypo- 
chlorous  acid  on  anthracene.  G.  C harrier  and 
G.  B.  Chief  a  [with  E.  Saraoa]  (Gazzetta,  1927,  57, 
741— 74S). — When  anthracene  is  suspended  in  water 
and  heated  with  hydrogen  peroxide,  anthraquinone 
is  formed,  with  another  product,  m.  p.  250—270°, 
which  when  treated  with  zinc  and  sodium  hydroxide 
gives  dianthrone,  m.  p.  235 — 245°,  also  obtained 
when  a  similar  suspension  is  exposed  to  sunlight 
and  extracted  with  zinc  and  sodium  hydroxide. 

Anthracene  suspended  in  wrater  and  treated  with 
hypoehlorous  acid  yields  a  product,  ni.  p.  180 — 185° 
decomp,  from  150°,  which  contains  chlorine  and  dis¬ 
solves  in  organic  solvents  to  strongly  fluorescent  solu¬ 
tions,  from  which  a  substance,  m.  p.  230—250°,  free 
from  chlorine,  crystallises ;  the  latter  when  prepared 
by  long  boiling  of  the  reaction  product  with  alcohol 
has  m.  p.  235 — 250°,  and  is  considered  to  be  di- 
anthranolyl  ether,  (HG*C14H8)20  (Liebermann  and 
Mamlock,  A.,  1905,  i,  521).  E.  W.  Wignall. 

Alkylamthracenes  and  11  transannnlar  tauto- 
merism. 1  r  III.  1  :  5-Dichloro-9-benzylanthr- 
acene.  E.  db  B.  Barnett,  J.  W.  Cook,  and  M.  A. 
Matthews  (Ber.,  1927,  60,  [B};  2353 — 2366 ;  cf.  A., 
1926, 1030 ;  1927,  140). — 1 :  5-Dichloroanthrone  is  con¬ 
verted  by  magnesium  benzyl  chloride  into  l:5-dichloro- 

9 - hydroxy -9 -benzyl-9  : 1 0 - diJiydroanthracene,  m.  p.  154°, 
transformed  by  hydrochloric  and  glacial  acetic  acids 
into  1  :  o-dichloro-9-benzylanthr acene,  m.  p.  127°. 
The  latter  substance  reacts  with  bromine  to  form  a 
colourless  dibromide,  which  readily  loses  hydrogen 
bromide,  giving  the  pale  yellow  compound, 
C-’iH13CL>Br,  m.  p.  184°,  to  which  the  endocvelic 

constitution  CfiH3Cl™-CPh!Br  >C6H3C1  is  ascribed  by 

Barnett  and  Matthew's  (contrast  Cook,  following 
abstract).  The  bromine  atom  of  this  compound  is 
unusually  reactive  (wherefore  it  is  regarded  as 
impossible  that  the  compound  should  be  1  :  5-di- 
ehloro-lO-bromo-9-beiizylanthracene)  and  is  readily 
replaced  by  OH,  OMe,  OEt,  or  OAc  by  boiling  with 
aqueous  acetone,  alcohols,  or  sodium  acetate,  respect¬ 
ively  ;  if  the  solution  is  kept  neutral  by  addition  of 
calcium  carbonate  the  following  colourless  compounds 
are  obtained  :  C21H140C12,  m.  p.  205 — 207°,  un¬ 

changed  by  diazomethane,  hydroxyl  amine,  or  zinc 
dust  and  ammonia,  converted  by  phenylearbimide 
into  the  phenylur ethane,  m,  p.  104 — 106°  (decomp.) ; 
C22H160C12,  m,  p.  167°;  C23H180C12,  m.  p.  190°; 
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60»C12>  ni .  p.  247—248°,  To  these  an  endocyclic 
structure  is  also  ascribed.  If  precautions  are  not 
taken  to  maintain  the  solution  neutral,  the  following 
yellow  compounds  are  obtained  'in  place  of  the 
colourless  series.  They  are  regarded  (Barnett  and 
Matthews)  as  ^-substituted  1  :  5-diehloro-9-bcnzyl- 
anthracenes  on  account  of  their  colour,  fluorescence, 
and  absorption  spectrum,  and  the  conversion  of  the 
me  thoxy -compound  into  an  unstable  dibromide 
whicli  decomposes  into  benzaldehyde  and  1  :  Ty -di¬ 
ck  l  oro -Q~b  mm  mm  thracene ,  l  n .  p.  1 58— 159 :"f ,  Sub  - 
stances,  C21H13CI2*OH,  m.  p.  155°  (obtained  also  by 
boiling  the  colourless  hydroxy-compound  with  acetone 
and  sulphuric  acid),  which  does  not  react  with  phenyl- 
carbimide  or  diazomethane  but,  like  the  colourless 
isomeride,  is  converted  by  hydrogen  bromide  in 
toluene  into  the  original  bromide ;  C21HI3Cl2*OAe, 
m.  p.  187 — 188°,  also  obtained  from  the  colourless 
or  yellow  hydroxy- compound  and  glacial  acetic  acid 
or  by  isomerisation  of  the  colourless  acetate ; 
C21H13Cl2*OMe,  in.  p.  156—157°,  also  derived  from 
the  colourless  methoxy- compound  or  the  yellow' 
hydroxy- derivative  by  treatment  with  methyl  alcohol 
and  hydrochloric  acid;  C21H13Cl,*OEt,  in,  p.  113°, 
also  obtained  from  the  colourless  or  yellow  hydroxy- 
compounds  and  ethyl  alcohol  and  sulphuric  acid. 
The  bro mo-compound  is  converted  by  the  following 
bases  into  colourless  compounds  probably  constituted 
similarly  to  the  colourless  series  ;  by  diethylamine  in 
chloroform  into  the  substance,  C25H23hrCl2,  m.  p.  125°  ; 
by  piperidine  into  the  compound,  CgeH^NClg,  m,  p. 
171—172° ;  by  aniline  into  the  derivative,  C27H19NC12, 
ni.  p,  162°;  by  dimethyl  aniline  into  the  substance, 
C^ll^NCL,,  m,p.  237— 238°.  The  bromo-eompoimd 
gives  a  pyridinium  salt,  C2  Jri  18NCl2Br,EtOH,  m.  p. 
190 — 193°  (decomp.),  which  loses  the  pyridine  residue 
when  heated  with  aqueous  acetone,  methyl  or  ethyl 
alcohol  giving  the  colourless  derivatives  obtained 
from  the  bromide.  The  following  transformations 
are  suffered  by  the  respective  substances  when 
suspended  or  dissolved  in  chloroform  and  treated 
with  an  excess  of  nitrogen  peroxide  followed  by 
addition  of  light  petroleum  :  1  :  5-dichloro-9- benzyl- 
anthracene  to  a  dimtro- coin  pound,  C21H1404N2C12, 
ni,  p.  177°  (decomp,),  converted  by  pyridine  into  a 
mo  n  on  it  ro  -derivative,  C2 1 H  x  802NCL> ,  m ,  p .  17  6  ° ; 
monohromo-  and  colourless  ethoxy- compound  into  a 
Jrittftro-derivative,  C21H3306N3Cl2,  m.  p.  168°  (de¬ 
comp.),  transformed  by  cold  pyridine  into  a  diniiro • 
compound,  C2iHI204N2CI3,  in,  p.  157°  (decomp. } ; 
yellow  me thoxy- compound  to  a  diniiro- derivative, 
G22HiS05N2C12>  in,  p.  170°  (decomp.),  converted  by 
warm  pyridine  into  the  mononitro- compound, 
a2Hi503NCl2,  m.  p.  145°,  EL  Wren. 

Isomeric  derivatives  of  1  :  5-dichloro-9 -benzyl- 
anthracene.  J.  W.  Cook  (Ber.,  1927,  60,  [JB], 
2366 — 2369 ;  cL  A.,  1926,  838,  953,  1131).— The 
author  does  not  agree  with  Barnett  and  Matthew's 
in  assigning  to  the  series  of  colourless  compounds 
(preceding  abstract)  the  endocyclic  structure  but 
regards  them  as  having  the  constitution 

*  <^Shl>  ^or  the  following  reasons.  The 

substituents  in  the  colourless  series  have  the  great 


reactivity  characteristic  of  groups  in  the  position 
10  in  9  :  10-derivatives  of  dichloroanthracene :  the 
hydroxy-compound  (R=OH)  is  methylated  by 
short  treatment  with  methyl-alcoholic  hydrogen 
chloride  and  easily  acetylated  by  glacial  acetic  acid  ; 
the  pyridinium  group  of  the  salt  (R=NC5H--Br) 
is  unusually  labile.  The  distribution  of  affinity  of 
the  carbon  atom  in  compounds  of  the  types  (II)  and 

„  nun,.  ,-..r  (HI)  is  such  that 

IvvHFh  y™  v “  \  weakened  activity  must 

\  R*v’LHaFh  |Je  eXpectecl  from  the 

colourless  forms  if  they 
actually  have  the  endo- 
cyclic  constitution,  whereas  the  reverse  is  the  case. 
The  endocyclic  structure  of  the  colourless  series  is 
not  in  harmony  with  the  observation  that  the  colour¬ 
less  hydroxy- compound  readily  yields  a  phenyl - 
urethane,  whereas  the  yellow'  isomeride  is  indifferent 
tow'ards  phenylearbimide.  The  behaviour  is  ex¬ 
plained  if  the  colourless  compound  has  the  structure 
I  (R— OH)  and  sterie  hindrance  is  assumed  to  be 
operative  with  the  yellow'  variety.  The  ready  trans¬ 
formation  of  the  colourless  into  the  yellow  isomer  ides 
is  assumed  to  occur  through  dissociation  into  the 
free  radicals,  *CHPh.Ck^>CH#+R(  isomerisation  of 
the  complex  radical  into  its  more  stable  form, 
CH OGHPli %  and  union  of  R  with  the  new' 
radical.  H.  Wren. 


Rubrene  :  0-rubrene.  C.  Moreu,  C.  Dufraisse, 
and  G.  Bbrchet  (Compt.  rend.,  1927,  IBS,  1085 — 
1087). — When  rubrene  in  benzene  solution  is  treated 
with  gaseous  hydrogen  iodide  it  is  completely  trans¬ 
formed  into  a  colourless  isomeride,  0- rubrene ,  m.  p. 
278°.  Iodine  is  liberated  during  the  transformation, 
but  in  amounts  bearing  no  relation  to  the  simple 
hydrogenation  of  rubrene,  and  the  end -product  does 
not  contain  added  hydrogen  or  iodine.  0-Rubrene 
evolves  violet  vapours  when  heated,  and  gives  an 
intense  green  solution  in  hot  sulphuric  acid.  When 
crystallised  from  benzene  it  contains  1  mol.  of  solvent, 
which  it  loses  at  2105  Rubrene  remains  unattached 
by  the  usual  methods  of  hydrogenation,  but  0- rubrene, 
when  heated  in  a  sealed  tube  with  hydrogen  iodide 
at  200°,  forms  an  uncrystal  Usable  oil. 

B.  W.  Anderson. 

Dissociation  of  rubrene  peroxide.  C.  Mguretj 
and  C.  Dufraisse  (2.  physikal.  Chem.,  1927,  130, 
472 — 479). — Rubrene  in  solution  is  readily  oxidised  to 
a  stable,  colourless  peroxide,  wdiich  in  the  solid  state  or 
in  solution  at  100 — 150°  readily  dissociates  into  rubrene 
and  oxygen.  The  light  absorption  of  rubrene, 
examined  in  the  range  5610—4100  A.,  is  characterised 
by  maxima  at  5300,  4920,  and  4700  A.  In  benzene 
solution  eryoseopie  measurements  lead  to  values  of 
M =485  (theory  532),  in  ethylene  bromide  M — 364 .  1 1 
is  therefore  thought  to  exhibit  dissociation  in  solution 
simi la r  to  t h a t  of  hex ap  1 1 eny le th a ne*  R.  W .  Lux t , 

Urethanes.  IV.  Aeyldiurethanes  and  their 
reactions  with  ammonia  and  amines.  S.  Bastejr- 
field,  E.  L.  Woods,  and  M.  S.  Wiielen  (J.  Amer. 
Chem.  Soc.,  1927,  49,  2942—2948;  cf.  A.,  1926, 
3132).-  Treatment  of  oxalyldiurethane  with  cold, 
concentrated,  aqueous  ammonia  affords  ox  amide  and 
urethane,  together  with  a  small  proportion  of  carb- 


04: 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


amide.  ’Dry  ammonia  at  90 — 100°  affords  similarly 
urethane.  Ethylamine  and  oxalyldiur ethane  afford 
diothyloxamide  in  70%  yield,  together  with  urethane, 
whilst  aniline  at  150—190°  yields  similarly  mainly 
oxanilide,  with  some  earbanilide.  At  100°,  a  60% 
yield  of  oxanilide  is  produced,  together  with, 
apparently ,  a  -  carbeth  oxy-  (J -phemjloxamide ,  in.  p.  224°, 
and  phenylcarbamide  and  urethane.  Dry  ammonia 
at  100°  is  without  action  on  malonyldiurethane,  but 
the  latter  and  concentrated  aqueous  ammonia  yield 
malonamide,  ammonium  barbiturate,  and  urethane. 
Ethylamine  and  malonyldiurethane  afford  malondi- 
ethylamide  in  92%  yield.  Aniline  at  190°  yields 
malonanilide  and  earbanilide ;  at  150°,  the  foregoing 
products  are  obtained,  together  with,  apparently, 
a-phenyl-$-pJienylcarbamylmalo7iamide,  m.  p.  234— 
235° ;  at  120s',  the  latter  compound  is  produced  in 
larger  proportion,  with  malonanilide  and  phenyl  - 
carbamide,  earbanilide  not  being  produced,  whilst  at 
100°  no  reaction  takes  place  in  several  hours. 
Aqueous  ammonia  and  phthalyldiurethane  afford 
urethane  and  phthalamide.  Aniline  at  190°  affords 
earbanilide  and  plithalanil,  whilst  at  100°  (S  min.)  the 
main  product  is,  apparently,  <x-phenyl-$-carbethoxy- 
phthalamide,  in.  p.  225°.  Carbonyldiurethane  and 
aqueous  ammonia  afford  mainly  urethane,  which  is 
subsequently  converted  to  a  large  extent  into  carb¬ 
amide,  biuret,  and  cyanuric  acid.  Ethylamine  and 
carbonyldiurethane  yield  ethyl  urethane,  carbamide, 
and  a  substance ,  m.  p.  155°,  together  with  a  75%  yield 
of  ethyl  allophanate  The  courses  of  the  above 
reactions  appear  to  be  connected  with  a  tendency  to 
the  formation  of  the  amides  of  acids  stronger  than 
carbonic,  rather  than  to  the  formation  of  carbamides. 

F.  G.  Wills  oh. 

Preparation  of  monohalogenophenylimides  of 
dichloromaleic,  tetrachlorosuccinic,  and  di- 
bromosuccinic  acids,  and  their  molecular 
stability.  A.  Sanha  and  E.  Macciotta  (Gazzetta, 
1927,  57,  772—776 ;  cf.  this  voh,  26).— p-Bromo- 
phenyh  (m.  p.  130°)  and  m-bromophenyl-  (m.  p.  125°) 
ap-dibromosuccinamic  acids  give  on  treatment  with 
acetic  anhydride  the  corresponding  imides ,  m.  p.  155° 
and  74—75°,  respectively,  o-,  m-,  and  p-Chloro- 
phenylsuccinimides  are  converted  by  phosphorus 
pentachloride  first  into  the  o«,  m-,  and  p -chlorophenyl- 
d ichloromaleinim ides,  m.p.  120°,  172—173°,  and  212°, 
respectively,  and  the  latter  into  the  o-,  in-,  and 
p - ch lo roph e n ylt e track lorosuccin imides ,  in.  p.  132—133°, 
185°,  and  205°,  respectively. 

Solubility  considerations  prevent  a  study  of  the 
stability  of  these  compounds ;  the  introduction  of 
halogen  is,  however,  seen  to  stabilise  the  heterocyclic 
ring.  E.  W,  Wignall. 

Preparation  of  halogenodiphenylsuccinamides. 
A.  Sanna  and  (Sion a.)  G.  Kepetto  (Gazzetta,  1927, 
57,  777- — 780).— Succinic  acid  reacts  with  o-,  w-,  and 
|>ehloroaniline  to  give  oo%  muff-,  and  pp' -dtchloro-s- 
diphe nylsuccinam ides,  m.  p.  202°  (decomp.),  232°,  and 
246°,  respectively ;  in  mb  and  pp 1 -dibramo-s-d  iph  enyl~ 
s  mein  imides,  m.  p.  222°  and  271°,  respectively,  are 
similarly  prepared.  E.  W.  Wignall. 

Dimorphism  of  2-chloroaceto-p-toluidide.  M. 
Schofield  (J.C.S.,  1927,  2903 ;  cf.  A.,  1912,  i,  1027).— 


2-Chloroaceto-p4oluidide,  m.  p.  83°,  crystallises  from 
benzene,  alcohol,  and  many  other  solvents  in  needles. 
When  crystallised  from  light  petroleum  it  is  converted 
into  a  second  form,  m.  p.  104°  (plates),  which  may  be 
transformed  into  the  lower-melting,  more  soluble  form 
by  crystallisation  from  benzene.  G.  A.  C.  Gough. 

•p-Cymene.  IX.  Nitration  of  2-amino-p- 
cymene.  A.  S.  Wheeler  and  F.  P.  Brookes  (J. 
Amer.  Chem.  Soc.,  1927,  49,  2832—2834;  cf.  this 
vol.,  55) . — Treatment  of  2-acetamido-p-cymene  in 
sulphuric  acid  with  nitric  acid  at  0°  affords  5-m'Jro- 2- 
acetamido-p-cymene,  yellow,  m.  p.  148°,  which,  on 
hydrolysis  with  hydrochloric  acid,  yields  2 -amino -5- 
nitro-p-cymene,  b.  p.  above  250°  {hydrochloride). 
Reduction  of  the  benzoyl  derivative,  m.  p.  215—218°, 
of  the  latter  with  tin  and  hydrochloric  acid  in  alcohol 
affords  5  -  amino  -  2  -  benzamido  -  p  -  cymene,  m.  p.  115° 
[hydrochloride,  m.  p.  above  200°  (decomp.) ;  acetyl 
derivative,  m.  p.  120°].  1  -  (o  -  X  Ur  oca  rvacrylazo )  -  2  - 

naphthol,  red,  m.  p.  245°,  and  sodium  2-(5 -nitro- 
carvacrylazo) -  l-naphtholA-suljihonate,  red,  ivere  pre¬ 
pared.  F.  G.  Willson. 

Preparation  and  base  strengths  of  some 
amines.  W.  H.  Carothers,  C.  F.  Bickford,  and 
G.  J.  Hub witz  (J.  Amer.  Chem.  Soc.,  1927,  49,  2908 — 
2914). — The  hydrolysis  constants  (iThyd  x  1010),  and 
dissociation  constants  (iTjjXlO5)  of  the  following 
amines  have  been  determined  by  measuring  the  pn 
of  solutions  of  the  bases  in  water  in  presence  of 
definite  added  fractional  equivalents  of  hydrochloric 
acid,  and  are  quoted  below  in  the  above  order  : 
benzylamine,  4-26,  2*35;  P-phenylethylamine,  1*48, 
6*78;  y-phenylpropylaruine,  0*63,  15*9;  8-phenyl- 
butylamine,  0*40,  24*8 ;  s-phenylamy]amine,  0*33, 
30*6 ;  o-methylbenzylamine,  5*89,  1*70;  m-methyl- 
benzylamine,  4*24,  2*40;  p-methylbenzylamine,  3*98, 
2*55;  o-methoxy benzylamine,  1*81,  5*56  ;  w-methoxy- 
benzylamine,  6*46,  1*56;  p-methoxy  benzylamine, 

3*10,  3*22 ;  benzylmethylamine,  2*63,  3*80;  benzyl- 
ethylamine,  2*10,  4*75;  benzyl-n-propylamine,  240, 
4*18 ;  and  p-phenylethylmethylamine,  0*75,  13*9.  In 
amines  of  the  type  Ph*[CH2]yNH2,  the  continuous 
decrease  of  with  increase  in  x  is  not  quite  regular, 
and  the  results  do  not  accord  with  Derick's  rule  (A., 
1911,  ii,  713)  or  Simms’  equation  (A.,  1926,  681).  In 
the  methoxy-  and  me  thy  1  -  be  nzy  lam  ines  the  effects  of 
the  ring  substituents  are  slight  and  vary  irregularly 
with  change  of  position.  It  is  concluded  that 
Bourgeaud  and  Dondelinger’s  values  of  Kb  for  bonzyl- 
methylamine  and  benzylethylamine  are  erroneous  (A., 
1925,  ii,  117). 

m - M ethoxy benzylacetam ide ,  m.  p.  58*5—59°,  b.  p. 
191 — 198°/11  mm.,  was  prepared  by  catalytic 
reduction  of  m-anisonitrile  in  acetic  anhydride,  and 
hydrolysed  by  heating  with  methyl-alcoholic  sodium 
hydroxide  at  140-150°  to  m-meihoxybenzylamine,  b.  p. 
131726  mm.,  140737  mm.  The  following  NN'-p- 
toluenesulphonamides  are  described  ;  benzyhnelhyi- , 
m.  p.  94*4 — 94*8° ;  benzyltthyL,  m.  p.  49—50°; 
benzylpropyl-,  m.  p.  — 47°;  p- phenylethylmeihyl -, 
m.  p.  44—45°;  dibenzyl-,  m.  p.  161°,  and  di-$-phenyl- 
ethyl-p-toluenesulphonamide,  m.  p.  101°.  The  27-mono- 
substituted  p~ toluenesulphonamides  are  not  soluble 
in  aqueous  alkali,  but  dissolve  in  aqueous-alcoholic 
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(I  :  2)  sodium  hydroxide,  by  means  of  which  they  can 
be  separated  from  the  corresponding  disubstituted 
derivatives,  F.  G.  Willson. 

Crystalline  compounds  obtained  by  the  action 
of  aromatic  amines  on  semicarb azide  and  its 
derivatives,  J.  Macurevitsch  (J,  Russ,  Rhys, 
Chem.  Boo.,  1927,  59,  579—592).— Sec  A.#  1927,  1061, 

M,  ZVEGINTZOV. 

Investigation  by  means  of  thermal  analysis  of 
the  reaction  for  obtaining  na  ph  thy  famines  from 
naphthols.  B.  N.  Me  NSC  hut  kin  and  N.  A, 
Butkov  (Ann.  Inst.  Anal.  Physieo-Chim.  Leningrad, 
1926,  3,  405 — 420) . — Thermal  analysis  of  the  binary 
systems  involved  in  the  reaction  C10H7*OH+NIL — > 
c10h7  *HH2+H20  in  presence  of  zinc  chloride  or 
calcium  chloride  is  complicated  by  the  difficulty  of 
obtaining  the  naphthylamines  and  naphthols  pure 
and  by  their  proneness  to  resinification.  Hence 
aniline  and  mono-  and  di -methylaniline  have  been  used 
in  addition  to  the  naphthylamines,  and  zinc  bromide, 
which  is  more  readily  dehydrated  than  the  chloride, 
has  also  been  used. 

The  solubility  curve  of  the  system  zinc  bromide- 
aniline  shows  a  maximum  corresponding  with  the 
compound  ZnBr.52MH2Phs  m.  p.  270°,  which  is 
readily  obtained,  with  considerable  development  of 
heat,  when  the  components  are  mixed.  The  eutectic 
point  between  this  compound  and  zinc  bromide  is  at 
172°  and  corresponds  with  81*6%  of  zinc  bromide. 
With  mono-  and  di -me  thy  lani  lines,  sine  bromide 
forms  the  compounds  ZiiBr*,2NHMePh,  decomp.  285°, 
and  Zn  Br2,2NMe2Fh,  decomp,  above  280°,  With  the 
system  zinc  brom  ide-a  -  nap  h  t  hy  lam  i  ne ,  the  maximum 
solubility  corresponds  with  the  compound 
ZnBr2,4C10H7-NH2>  m.  p.  241°;  the  eutectic  point 
between  this  compound  and  zinc  bromide  is  at  about 
225°  and  about  35%  of  the  bromide,  the  other  eutectic 
point,  about  47°,  corresponding  with  about  0*5%  of 
zinc  bromide.  For  the  system  zinc  bronude-0-naph- 
thylamine,  the  maximum  of  the  solubility  curve  is 
at  261°  and  the  composition  that  of  the  compound 
ZnBr2,2CJ0H7*NHo,  m.  p.  261°;  the  eutectic  point  on 
the  zinc  bromide  side,  about  200°,  corresponds  with 
about  60%  of  the  bromide.  For  the  system  zinc 
chloride-a-  naphthv famine,  the  maximum  of  the 
solubility  curve  corresponds  with  the  compound 
ZnCl2>4C10H„*NH2,  m.  p.  253°,  the  eutectic  points 
being  220°  and  about  47°  (38%  and  about  0*1%  of 
zinc  chloride).  The  system  zinc  chloride-p -naphthyl- 
amine  forms  the  compound  ZnCl2,2C10H7«NH2,  m.  p. 
275°;  the  eutectic  points  are  about  205°  (about  62% 
of  zinc  chloride)  and  about  111°  (very  little  zinc 
chloride).  (3-Naphthol  and  p-naph tliy famine  form 
the  compound  2C10H7‘OH,C10H7*NH2,  m.  p.  120°, 
the  eutectic  points  of  the  system  being  116°  and  101" 
with  5%  and  84%  of  the  amine  (cf.  Kremann  and 
Strohschneider,  A.,  1919,  ii,  o4). 

Recent  work  increases  the  probability  that,  with 
organic  reactions  proceeding  oatalytically,  the  form¬ 
ation  of  molecular  compounds  of  the  catalyst  with 
the  reacting  substances  or  with  the  products  of  the 
reaction  retards  the  reaction,  and  this  is  undoubtedly 
the  case  in  the  formation  of  naphthylamines  from 
naphthols.  T*  H.  Pore. 


2>-Cyxnene.  VIII,  p-Cymylene-2  :  5-diaimne. 
Dyes  derived  from  2-amino-  and  5-bromo-2- 
amino-p-cymene.  A.  S.  Wheeler  and  L.  F.  P. 
Cutlae  (J.  Amor.  Chem.  Soc.,  1927,  49,  2819—2822 ; 
cf.  A.,  1927,  352). — 2~Amino-j)»cymene  nitrate,  m.  p. 
140°  (decomp.),  hydrobromide,  m.  p.  169°  (decomp,), 
and  tricMoroacetate,  m.  p.  162°  {decomp. ),  are  described. 
Treatment  of  diazotised  sulphanilic  acid  with  2-amino- 
p-cymenc  affords  5  -  (4'  •mlpkobenzeneazo)carvaeryl« 
amine  hydrochloride,  red,  m.  p.  282°,  which,  on 
reduction  with  stannous  chloride,  yields  p-cymylene- 
2  :  5-diamine.  When  boiled  with  methyl* alcoholic 
p-mtrosodimethylaniline,  2  -  am  i  no  -p-  cymen  e  yields  di- 
methylaminocymylpkenazine,  blue,  m.  p.  48°  (decomp,). 
The  following  dyes,  prepared  by  coupling  diazotised 
5-bromo-2-amino-p-cymene  (sulphate,  m.  p.  123°,  de¬ 
comp,)  with  the  substances  mentioned,  are  described  : 
o-eresol,  brown,  m.  p.  112°;  pyrocatechol,  brown, 
m,  p.  235° ;  phloroglucinol,  red,  m.  p.  280°;  carvacrol, 
brown,  m.  p.  192°,  and  p-toluidine  (hydrochloride, 
brown,  in.  p.  188°).  Dyes  were  also  prepared  from 
5-bromo~2-amino-p-cymene  and  diazotised  sulphanilic 
acid  [hydrochloride,  deep  chrome,  m,  p.  above  300° 
(decomp.)]  and  anthranilic  acid  { hydrochloride ,  brown, 
m.  p.  189°).  F.  G.  Willson. 

Interaction  of  chloral  and  arylhydrazines. 
F.  D.  (hi  att  a  way  and  R.  Bennett  (J.C.S.,  1927, 
2850—2853). — 2  :  4  -  Dihalogen  -  substituted  phenyl- 
hydrazines  react  smoothly  with  chloral  in  alcoholic 
solution  to  afford  the  2  : 4-dihalogen-substituted 
phenylhydrazone  of  the  corresponding  alkyl  glyoxyl- 
ate,  C6H3X2*NH^N:CH-C02R  (I).  If,  however,  the 
reaction  takes  place  in  aqueous  or  acetic  acid  solution 
one  molecule  of  wrater  and  one  molecule  of  hydrogen 
chloride  are  eliminated  and  ococ-diehloro-p-2  : 4-di- 
haloge  nobe  nzeneazoethy lenes,  C6H3X2*N1N*CHICC12, 
are  formed  which  yield  p-bromo-substitution  com¬ 
pounds  on  bromination  and  2  :  4-dihalogenoanilines 
on  reduction.  With  alcohols  they  afford  compounds 
of  the  type  I.  In  this  way  the  following  are  pre¬ 
pared  :  ethyl  glyoxylaie  2  ;  4- dicklorophenylhydrazone , 
m.  p.  121*5°  (hydrolysis  gives  ethyl  alcohol  and 
glyoxylic  acid  2  :  4-dichlorophenylhydrazone) ;  2:4- 
dichlorophenylhydrazoms  of  methyl,  m.  p.  136*5, 
n -propyl,  m.  p.  65°,  and  n-butyl  glyoxylaie,  m.  p.  59°; 
2  :  4 -dibronwphenylhydrazones  of  methyl,  m.  p.  136°, 
ethyl,  m.  p.  119°,  and  n-propyl  glyoxylaie ,  m.  p.  75°; 
ethyl  glyoxylaie  2 -chloro A-bromophenylhydrazom,  m.  p. 
1 20° ;  ethyl  glyoxylaie  ^chloro-2-bromophenylhydrazone, 
in.  p.  115°;  oux-dickhrobenzeneazoethylene,  m.  p.  84*5° 
(scarlet) ;  ax-dichloro-$~bromo-$~2  :  4-d (chlorobenzene - 
azoethylene ,  m.  p.  90°  (red);  vx-dichloro~$-2  : 4-di- 
hromo-,  m.  p.  96*5,  a%-dichloro-$-%chloro-4z~bromo~, 
m.  p.  84°,  and  oux+dickloro-fiA-cMoro-S-bromo-benzene- 
azoethylene,  m.  p.  81°.  Glyoxylic  acid  reacts  with 
2  :  4-dichloro-  and  2  :  4-dibrorao-phenylhydrazine  to 
give  glyoxylic  acid  2  :  4 •dicklorophenylhydrazone,  de¬ 
comp.  about  150°,  and  2  : 4-dibromophenylhydrazone, 
decomp,  about  150°,  respectively.  Several  alkyl 
glyoxylaie  dihalogenophenylhydrazones  prepared  from 
bromal  ivere  identical  with  the  corresponding  com¬ 
pounds  prepared  from  chloral.  G.  A.  C.  Gough. 

Manufacture  of  carbazides  and  tMocarb- 
azides  of  the  naphthalene  series.  Brit,  Bye- 


stuffs  Coup.,  Ltd.,  6.  M.  Dyson,  F,  A.  Mason,  and 
A.  Hens  haw. — See  B.,  1927,  902. 

Di-p-xylylguanidine.  W.  Scott,  Assk,  to  E.  I. 
DU  Font  be  Nemours  &  Co. — See  B.,  1927,  924. 


Halogenation  of  phenols,  II.  Iodination. 
F.  G.  Soper  and  G.  XL  Smith  (J.C.S.,  1927,  2757— 
2761 ;  cf.  A,,  1926,  831). — Examination  of  the 

kinetics  of  the  iodination  of  phenol  over  the  hydrogen- 
ion  concentration  range  05  X  10"7  to  4x  1Q~7  shows 
that  no  iodination  is  effected  by  iodine,  although  the 
ionisation  constant  of  the  iodine  into  positive  iodine 
ions  is  30  times  that  of  hypoiodons  acid.  Interaction 
probably  occurs  between  both  the  phenoxide  ion  and 
nil -ionised  phenol  and  the  hypoiodons  acid ;  the 
former  reaction  is  180  times  as  rapid  as  the  latter. 

G.  A.  C.  Gough. 

Action  of  nitric  acid  and  mercury  on  aromatic 
hydrocarbons  and  a  lew  of  their  derivatives. 
F.  Blechta  and  K.  Patek  (Z.  ges.  Schiess-  u.  Spreng- 
stoffw.,  1927,  22,  314 — 317 ;  cf.  Holdermann,  A., 
1906,  i,  439). — When  toluene  is  nitrated  at  95°  with 
50%  nitric  acid  containing  2%  of  mercury,  nitro- 
toluene  is  produced  together  with  p-nitrobenzoic  acid, 
in.  p.  237— 238s  (corr.),  in  10%  yield  and  trinitro-m- 
cresol,  m.  p.  105—106°.  Neither  trinitro-o-  or  - p - 
cresol  nor  nitrosalicylic  acid  is  formed  under  these 
conditions  (cf.  Wolff enstein  and  Botera,  A.,  1913,  i, 
353).  Benzoic  acid  on  nitration  in  presence  of 
mercury  yields  chiefly  w-nitrobenzoic  acid  together 
with  a  small  amount  of  2:4:  6 - tr ini tro-m- hydroxy- 
benzoic  acid  (cf.  Wolff  enstein  and  Paar,  A.,  1913,  i, 
363),  whilst  benzene  itself  yields  nitrobenzene,  di- 
introphenol,  and  trinitrophenol.  The  use  of  mixed 
acid  instead  of  nitric  acid  alone  in  the  nitration  of 


benzene  or  toluene  in  presence  of  mercury  has  no 
effect  on  the  course  of  the  reaction.  The  further 


nitration  of  aromatic  nitrohvdrocarbons  is  facilitated 
by  the  presence  of  mercury.  In  the  nitration  of 
nitrobenzene  with  85%  nitric  acid  the  yield  of  di- 
nitrobenzene  is  increased  from  48-8%  to  71*8%  under 
comparable  conditions  on  addition  of  2%  of  mercury 
to  the  acid,  no  nitrophenol  being  formed.  The  rate 
of  nitration  is  also  increased,  and  the  improvement 
is  still  more  marked  it  5%  of  mercury  is  used.  Simi¬ 
larly,  the  yield  of  dinitrotoluene  obtained  by  the 
nitration  of  o-nitro toluene  with  75%  nitric  acid  is 
with  mercury  70*8%,  and  without  mercury  50-3%,  a 
small  amount  (about  1%)  of  o-nitrobenzoic  acid  being 
produced.  With  p-nitrotoluene,  the  yield  of  dinitro¬ 
toluene  is  increased  from  30*1%  to  584%,  and  about 
2%  of  p-nitrobenzoic  acid  is  formed.  The  acceler¬ 
ating  action  of  mercury  in  the  nitration  and  oxidation 
of  aromatic  hydrocarbons  is  probably  due  to  the 
intermediate  formation  of  mercury  aryl  nitrates  (cf. 
Dimroth,  A.,  1899,  i,  428;  1902,"  i,  656).  Mercury 
tolyl  nitrate,  which  may  be  prepared  as  a  brown 
viscous  mass  by  heating  together  toluene  and  mercuric 
nitrate,  regenerates  toluene  when  heated  with  dilute 
sulphuric  acid,  but  with  30%  nitric  acid  nitrotoluene 


and  nitrocrcsol  are  produced.  The  suggestion  is  made 
that  in  the  latter  case  the  mercury  tolyl  nitrate  first 
decomposes,  yielding  toluene  in  the  nascent  state 
which  is  more  readily  nitrated  and  oxidised  by  dilute 
nitric  acid  than  the  normal  product.  Mercury  aryl 


nitrates  or  acetates  are  liable  to  cause  painful  skin 
blisters  and  should  be  handled  with  care. 

W.  J.  Powell. 

Halogenation  of  pMLydr  oxydiphenylamine.  II. 
A.  E.  Bradfielb,  L.  H.  N.  Cooper,  and  K.  J.  P, 
Orton  (J.C.S.,  1927,  2854— 2864).— The  reaction  of 
chlorine  or  bromine  on  p-hydroxydiphenylamine  may 
result  in  substitution  or  in  oxidation  to  the  quinone- 
anil  (bonzoquinonephenylimine)  if  the  hydrogen 
bromide  is  removed  (cf.  Orton  and  Smith,  ibid., 
1908,  93,  314).  The  chlorine-substitution  products 
are  prepared  from  the  O-acyl  derivatives  by  the 
chloroainine  method  (Orton  and  King,  ibid.,  1911,  99, 
1185 ;  A.,  1927,  645)  and  their  constitutions  are 
determined  by  oxidation  to  the  quinoneanils  followed 
by  oxidation  of  these  compounds  to  chlorobenzo- 
quinones  and  chloroanilines.  Thus  p-benzoyloxy- 
diphenylamine  (p-toluene$ulpho7iyloxy -derivative,  m.  p. 
126*5°)  affords  -chloro-4-benzoijloxydiplienylamine, 
m.  p.  148*5°,  which  on  hydrolysis  with  aqueous 
potassium  hydroxide  gives  4* -chloroA-hydroxydipkenyl- 
amine,  m.  p.  91°  {n-toluenesulphafiyloxy-de rivative, 
m.  p.  93 — 94°).  The  latter  on  oxidation  gives 
A-cMorobenzoqui7i07iean.il,  m.  p.  83*5°.  2:2':  4'-jffn- 

chloro-4- benzoyioxydiphenyia mine,  in.  p.  114°,  and 
2:2':  4'  -  irichloro  -  4  -  p  -  toluenesulpho?iyloxy diphenyl  - 
amine,  m.  p.  130*5°  {hydroxy- compound,  in.  p.  128°), 
are  prepared  from  the  4-acyloxy- compounds  or  from 
their  monochloro-derivatives ;  the  latter  compound 
yields  on  further  chlorination  2:6:2':  -teirachloro- 
*4  -  p  -  toluenesulphonyloxijdiphenylamine,  m.  p.  126° 
(tetrachlorohydroxy-compound,  in.  p.  113°;  benz- 
oyloxy- compound,  m.  p.  114*5°),  and  2  :  6  :  2'  :  4'  :  6'- 
pentachloro  -  4  -  p  -  tolue lies ulpho nyloxyd iphenylam i ne , 
m.  p.  156*5°  (also  prepared  by  passing  chlorine 
through  an  acetic  acid  solution  of  4-p-toluenesulphonyl 
oxydiphenylamine ;  penta ch lorohydroxy  -  compound, 
m.  p.  156° ;  monoacetyl  derivative,  ml  p.  126°;  benz¬ 
oyl  oxy-  derivative,  m.  p,  133—134°).  2:2':  4'-Tri- 

chlorobenzoquinoneanil,  m.  p.  72*5°,  bronzy  -  red, 
2:6:2':  I'-ietracklorobenzoqumoneanil,  in.  p.  143°, 
violet,  and  2  :  6  :  2'  :  4'  :  G ' -pe ntachlorobenzoqu inone- 
anil,  m.  p.  163°,  bronze  coloured,  are  described. 
2:3:6:244':  6'  -  HexachloroA-hydr oxydiphenylamine, 
m.  p.  114°  {benzoyloxy- derivative,  m.  p.  125°;  p- 
toluenesulphonyloxy-deriv&tive,  in.  p.  141°),  and 
h eptach loro-4- hydroxydiphenyla m inef  m.  p.  158—159° 
{benzoyloxy- derivative,  m.  p.  164°),  are  described. 
2  :  3  :  6  :  2'  :  4'  :  6 ' - Hexachlorobe nzoqui nonmnil,  m.  p. 
141 which  gives  trichlorobenzoquinone  and  s-tvi- 
chloroaniline  on  hydrolysis  with  1%  sulphuric  acid, 
and  heptach lorobe nzoq u i nonean i l ,  m.  p.  114°,  which 
gives  tctrachlorobenzoquinone  and  s-trichloroaniline, 
are  prepared  in  the  usual  ways.  The  pentachloro- 
benzoquinoneanil,  when  treated  with  a  glacial  acetic 
acid  solution  of  concentrated  hydrochloric  acid, 
affords  hexachlorohydr oxydiphenylamine ;  the  hexa- 
chlorobenzoquinoneanil  'gives  similarly  pen  tach  loro - 
hvdroxydiphenylamine.  4'  -  Bromo  -  4  -  benzoyloxydi  - 
phenylamine,  m.  p.  150*5°  {hydroxy- compound,  in.  p. 
1QS°,  and  4 -bromobenzoquinoneanil,  m.  p.  100—104°, 
scarlet,  probably  dimorphous,  described),  is  prepared 
by  the  interaction  of  bromine  in  glacial  acetic  acid 
with  a  solution  of  p  -  b  enz  oy  lo  xy  d  iphe  ny  la  mi  ne  and 
sodium  acetate  in  the  same  solvent.  2:2':  4*  -Tri- 
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brom o- 4-p  - iolu enesulph onylozyd iphenylamine  Is  pre  - 
pared  similarly  by  brom i nation  at  50°,  whilst  the 
corresponding  tribromobenzoyloxy-compound  (Smith 
and  Orton,  J.C.S.,  1908,  93,  314)  is  best  prepared  by 
the  Schotten-Baumann  method  or  by  bromination 
of  4  -  benzoyloxydiphenylamine.  2  :  6  :  2"  :  4"  :  6'- 
Pentabromo  -  4  -  p  -  toluenes  ulphonyloxydiphenylamine , 
m.  p.  210°  {hydroxy- compound,  m.  p.  206—207°;  benz- 
oyloxy- compound,*  m.  p.  141—142°;  benzoquinoneanil, 
m.  p.  184 — 185°),  is  prepared  from  the  tribromo- 
compound  by  exposure  to  bromine  vapour  in  the 
presence  of  sodium  phosphate  or  borate.  An  attempt 
to  sulphonylate  the  hep  tab  romo- compound  (Smith 
and  Orton,  loc.  cit.)  yielded  a  substance,  m.  p.  188°. 
All  attempts  to  sulphonylate  the  2:5:2':  4'-tetra- 
bromo-  and  the  2  :  3  :  5  :  2'  :  4'-pentabromohydroxy- 
compounds  failed. 

6  :  §' -Dickloro-2  :  2'  :  4'  -  Irihromo  -4-p  -  toluenesulph  - 
onyloxydiphenylainine,  m.  p.  185°  (%droxy*compound5 
m.  p.  166° ;  benzoquinontanil,  m.  p.  150°),  and  the 
corresponding  benzoyl  compound,  m.  p.  153°,  are 
prepared  from  the  tr ibromo ■  compounds  by  chlorin¬ 
ation  by  the  chloroamine  method  in  acetic  acid  sus¬ 
pension.  2 :  2f :  -TrichloroS :  & -dibromo-4:-p -toluene- 
sulphonyloxydiphenylamine,  m.  p.  174°  (hydroxy  - 
compound,  m.  p.  180°;  benzoquinonmnil,  in.  p.  170°), 
and  the  corresponding  benzoyloxy -compound,  m.  p. 
134°,  are  prepared  by  bromination  of  the  triehloro- 
derivatives  by  the  borate  method.  2  :  2'  :  4 ’-Tri- 
chloro- 5 -bromoA-kydroz yd iph enylamin e ,  m.  p.  127— 
128°  {be?izoyloxy -compound.  in.  p.  186° ;  sulphonyloxy- 
compound,  m.  p.  114°;  benzoquinon ean il ,  in.  p.  115°), 
and  2  : 2' :  4 f4rickloro-5  :  & -dibromoA-hy droxy diphenyl- 
amine ,  m.  p.  189°  (benzoquinoneanil,  in.  p.  133°), 
which  could  not  be  sulphonylatcd  or  bcnzoylated, 
are  obtained  by  bromination  of  the  trichloro -com¬ 
pound  in  boiling  chloroform  solution.  2:2':  4 f-Tri- 
ckloro- 3  :  5  :  6  :  b'4etrabromo  -  4  -  hydroxydiphenylamine, 
m.  p.  160°  (benzoyloxy -compound,  m.  p.  163°),  is 
obtained  from  the  trichloro-compoimd  by  bromin¬ 
ation  in  chloroform  solution  in  sunlight  and  yields 
on  oxidation  2:2':  4* -trichloro :  5  :  6  :  6 ’ -tetrabromo- 
benzoquinoneanil,  m.  p.  136°,  which  is  converted  by 
hydrolysis  into  2  : 4-dichloro-6-bromoaniline  and 
chlorotribromobenzoquinone,  m.  p.  294°.  The  fol¬ 
lowing  corrected  m.  p.  are  given  for  substances 
described  in  previous  papers  :  3  :  5  :  2'  :  4'  :  G'-penta- 
bromo-4-hydroxydiphenylamine,  m.  p.  157° ; 
3:5:2':  4#  :  G'-pentabromobenzoquinoneanil,  m.  p. 
150*5° ;  2  :  3  :  5  :  2'  :  4'  :  6'-hexabromo-4-hydroxydi« 

phenyl  amine,  m.  p.  216°;  2  :  3  :  5  :  2'  :  4f  :  6'-hexa- 
bromobenzoquinoneanil,  m.  p.  171°. 

G.  A.  C.  Gough. 

Polarity  of  the  carbon-halogen  linking.  I. 
Determination  of  relative  rates  for  the  acid 
hydrolysis  of  positive  halogens.  II.  Kinetics 
of  the  acid  hydrolysis  of  halogenophenols  and 
halogenonaphthols,  J.  R.  Sampey  (J.  Amer. 
Chem,  Soc.,  1927,  49,  2849—2852,  2855—2858).—!. 
The  rates  of  dehalogenation  of  a  number  of  bromo- 
and  iodo-substituted  phenols  and  naphthols  were 
determined  by  heating  known  weights  of  these 
derivatives  for  varying  periods  with  aqueous-alcoholic 
stannous  chloride  of  known, concentration  at  70°  in 
an  atmosphere  of  nitrogen,  and  titrating  the  unused 


stannous  chloride  (cf.  Nicolet,  A.,  1927,  869).  The 
results  obtained  show  the  markedly  positive  nature 
of  the  halogens  in  the  halogenonaphthols,  but  halogens 
in  the  6-  and  7 -positions  are  not  removed  under  the 
conditions  applied.  The  latter  observation  supports 
the  suggestion  of  Nicolet  (loc.  cii.)  that  qui nones  arc 
formed  intermediately  in  the  removal  of  halogens  by 
this  method,  especially  in  view  of  Vesely  and  Jakes* 
observation  (A.,  1923,  i,  911)  that  the  two  most 
readily  formed  naphthaquinones  possess  one  benzene 
nucleus  intact. 

II.  The  rate  of  dehalogenation  of  halogenophenols 
and  halogenonaphthols  under  the  conditions  previ¬ 
ously  outlined  increases  markedly  with  increase  in 
acidity  of  the  system,  but  is  independent  of  the 
concentration  of  the  stannous  chloride. 

F.  G.  Willson. 

Reaction  of  phenol  with  propyl  alcohol  at  high 
temperatures  and  pressures.  V.  N.  Ipatiev,  N. 
Orlov,  and  A.  Petrov  (J.  Russ.  Phys.  Chem.  Soc,, 
1927,  59,  54 1 — 544) . — The  reaction  between  phenol 
and  propyl  alcohol  in  the  presence  of  a  catalyst  at 
high  temperatures  and  pressures  was  investigated  for 
comparison  with  the  behaviour  of  methyl  alcohol 
under  similar  conditions.  Heating  for  12  hrs.  at 
380—400°  and  125—130  atm.  gave  a  liquid  mixture 
of  phenyl  propyl  ether,  propyl  ether,  alkylphenols 
(among  them  o-propylphenol)  and  their  propyl  ethers, 
and  polymethyjene  hydrocarbons,  together  with  a 
gas  consisting  of  unsaturated  and  saturated  hydro¬ 
carbons.  At  normal  pressure,  only  a  small  quantity 
of  phenyl  propyl  ether,  together  with  propylene,  was 
obtained.  M.  Zvegintzov. 

Migration  of  diphenylmethyl  and  benzyl 
groups  in  phenol.  J.  van  Alphen  (Rec.  trav. 
chirm,  1927,  46,  799—812). — Diphenylchloro methane 
reacts  with  phenol  at  110°  either  alone  or  in  the 
presence  of  zinc  chloride  to  give  hydrogen  chloride, 
4 -Jiydroxyiriphenylmethane,  in.  p.  111°,  2  :  4-dibenz- 
hydrylphenol  ( ?),  m.  p.  128 — 129°,  2:4;  64n- 

benzhydryl)phenol,  m.  p.  168°,  and  s-tetraphenyl- 
ethane,  m.  p.  211°.  4-Hydroxytriphenylmethane 
was  also  prepared  by  the  action  of  zinc  dust  and  acetic 
acid  on  4 -hydroxytriphenylcarbinol,  m.  p.  143°,  which 
in  turn  was  prepared  from  magnesium  phenyl  bromide 
and  ethyl  p-hydroxy  benzoate.  Similarly  2-hydroxv- 
triphenylearbinol,  in.  p.  143°,  and  2  -  hydroxy  triphenyl- 
methane,  m.  p.  122°  (cf.  Baeyer,  A.,  1907,  i,  759}, 
were  prepared  ;  the  latter  compound,  however,  could 
not  be  found  in  the  products  of  the  reaction.  Evidence 
of  substitution  in  the  2:4: 6-positions  is  found  in  the 
inert  nature  of  that  compound  towards  bromine,  whilst 
4-hydroxytriphcnylmcthanc  reacts  with  bromine  in 
acetic  acid  to  give  2  :  6-dibro mo -4-hydroxy triphcnyl- 
m ethane,  m.  p.  130°.  Moreover,  only  two  diphenyl- 
methyl  groups  can  be  introduced  into  p- hydroxy - 
benzoic  acid  by  heating  it  at  180°  with  diphenyl- 
chlorome thane  to  give  4-hydroxy :  5-dibenzhydryl- 
benzoic  acid ,  m.  p.  252°  (Maquenne  block),  whilst 
m-chlorophenol  reacts  under  similar  conditions  to 
give  3-chloro-2  :  4  :  d-tribenzhydrylphenol,  m.  p.  88— 
90°. 

The  suggestion  that  the  first-mentioned  reaction  is 
preceded  by  the  formation  of  diphenylmethyl  ethers 
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and  their  consequent  isomerisation  through  an  inter¬ 
mediate  oxonium  salt  to  the  substituted  ring  compound 
is  confirmed  by  the  isolation  of  2  :  4  :  6-tri-  and  2  :  4- 
dibenzhydrylphenol  from  the  product  obtained 
by  heating  benzhydryl  methyl  ether  at  160°  in  the 
presence  of  hydrogen  chloride.  In  a  similar  way 
4-hydroxydiphenylmethane  may  be  obtained  from 
phenyl  benzyl  ether  or  from  benzyl  chloride  and  phenol 
by  heating  at  100°  and  160°,  respectively,  in  the 
presence  of  zinc  chloride.  The  hypothesis  is  extended 
to  other  substitution  reactions  of  phenols  and  amines, 
e.g.j  the  production  of  2  :  6-dinitrophenol  from  the 
nitration  of  o-nitrosalicylic  acid  and  of  2-bromo-4  :  6- 
dinitrophenol  by  the  bromination  of  4-bromo-2  :  6- 
dinitrophenol.  G.  A,  C.  Gough. 

Alkylation  of  phenols.  Introduction  of  di¬ 
phenylmethyl.  M,  Busch  and  R.  Knoll  [with  A, 
Leuze  and  A.  Rtippert]  (Ber.,  1927,  60,  [ B ],  2243 — 
2257  ;  cf.  Busch,  Z.  angew.  Chem.,  1925,  35,  1145 ; 
Sehorigin,  A.,  1927,  54) . — Diphenylmethyl  bromide 
and  phenol  in  the  presence  or  absence  of  solvent  yield 
p- hydroxy triphenylmethane,  whereas  sodium  phen- 
oxide  affords  the  corresponding  ortho- compound. 
Benzhydryl  aryl  ethers  are  obtained  by  means  of 
diphenyldiazomethane.  Schorigin’s  observation  that 
benzhydryl  phenyl  ether  is  formed  by  the  action  of 
diphenylmethyl  bromide  on  sodium  phenoxide  dis¬ 
solved  in  an  excess  of  phenol  (p-hydroxytriphenyl- 
methane  is  also  produced  in  almost-equal  yield)  is 
explained  by  Claisen’s  generalisation  that  alkylation 
of  phenols  in  dissociating  media  yields  mainly  ethers, 
whereas  C-alkylation  takes  place  in  non-dissociating 
media.  Nuclear  alkylation  is  observed  with  a  large 
number  of  phenols  and  their  sodium  compounds, 
whereas  only  the  strongly  acidic  nitrophenols  afford 
ethers.  The  presence  of  negative  groups  in  the 
phenolic  nucleus  facilitates  the  entry  of  benzhydryl 
groups.  If  the  p-  and  both  o-positions  are  occupied, 
C-alkylation  is  rendered  difficult,  but  the  slight  ten¬ 
dency  towards  O-alkylation  is  established  by  the 
observation  that  reaction  occurs  at  most  to  a  very 
limited  extent  and  the  effect  cannot  be  attributed  to 
steric  hindrance.  Reaction  occurs  with  the  formation 
of  intermediate  products  some  of  which  have  been 
isolated,  substances  of  the  types  I,  II,  and  III  being 
postulated  in  the  alkylation  of  phenols  (I),  phen- 
oxides  (ii),  and  phenoxidea  in  dissociating  media  (II 
and  III).  The  action  of  phenols  on  diphenyldiazo- 
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methane  appears  to  afford  a  certain  method  for  the 
preparation  of  ethers  accompanied  by  only  minute 
proportions  of  phenols  (contrast  Sehorigin,  loc.  cit.) ; 
tetrapheny  1  ketazine  is  invariably  produced  also. 
Introduction  of  negative  groups  into  the  phenolic 
nucleus  facilitates  the  production  of  O-compounds, 
the  yields  of  which  reach  95%  under  favourable  con¬ 
ditions.  Accumulation  of  alkyl  groups  hinders  the 
reaction.  Dihydric  phenols  do  not  yield  ethers,  but 


appear  to  accelerate  the  formation  of  ketazine,  which 
may  become  almost  explosive.  Polyhydrie  phenols 
appear  to  behave  in  the  tautomeric  ketonic  form. 

The  following  compounds  are  described :  p- hydro  xy- 
triphenylmethane,  m.  p.  112°  (also  +C6H6,  m.  p. 
81 — 82°) ;  2-hydroxy -5 -diphenylmethylazobenzene ,  m.  p. 
I4S ;  4 -nitro -2'- hydroxy  -  5f  -  d  iphenylmethylazobenzeni  e , 
m.  p.  188—189°;  o- hydroxy triphenylmethane,  m.  p. 
125°  (also  -f  C6H6,  m.  p.  77-5°,  and  +EtOH,  m.  p. 
76—30°);  phenyl  benzhydryl  ether,  m.  p.  55°;  3- 

3 -benzhydryl-]} - cresol,  m.  p.  135° ;  2-hydroxy -5-melhyl- 

3- diphenylmethylazobenzene,  m.  p.  155° ;  4-mtro-2f- 
hydroxy- 5' -methyl-3f -diphenylmethylazobenzene)  m.  p. 
252° ;  3  :  5-dibenzhydryl-p-cresol,  m.  p.  190°,  which 
does  not  couple  with  diazonium  salts ;  4-nitro-2  :  6- 
dibenzhydrylphenolj  m.  p.  256° ;  p -nitrophenyl  benz¬ 
hydryl  ether,  m.  p.  156°;  o -nitrophenyl  benzhydryl 
ether ,  m.  p.  107°;  4-hydroxy  -3:5-  dibenzhydryl- 
benzaldehyde,  m.  p.  230°  [also  4-C6HG,  m.  p.  (indef.) 
20Q — 205°],  and  the  additive  compounds, 
C20H16O2,CHPh2Br,  m.  p.  140°  (decomp.) ;  and 
Crt0H16O2,CHPh2Cl,  m.  ^  p.  (indef.)  180°  (decomp.) 
after  softening  at  165°;  unstable  phenylhydrazone 
and  p -bromophenylhydrazone,  m.  p.  184°  (decomp.),  of 

4-  hvdroxy-3  :  5-dibenzhydrylbenzaldehyde ;  phenyl 

triphenyimethyl  ether,  m.  p.  103° ;  p-hydroxytetra- 
phenyl methane,  m.  p.  282°  ;  p -tolyl  benzhydryl  ether , 
m.  p,  77*5°,  and  the  corresponding  non-crystalline 
m-j tolyl  and  o- tolyl  compounds ;  6-chloro-m-tolyl 
benzhydryl  ether ,  m.  p.  73° ;  4  :  $-dichloro-m-tolyl 
benzhydryl  ether ,  m.  p.  106° ;  3  :  4 -dimethyl-phenyl 
benzhydryl  ether ,  m.  p.  87°,  and  the  corresponding, 
non-crystalline  compounds  from  p-  and  m-xylenoT ; 
2  :  o-dimethyl-4-benzkydrylphemjl  benzhydryl  ether , 
m.  p.  135°;  m -nitrophenyl  benzhydryl  ether ,  m.  p. 
115°;  guaiacyl  benzhydryl  ether ,  m.  p.  86°;  ihymyl 
benzhydryl  ether ,  m.  p.  87°;  f \ -naphthyl  benzhydryl 
ether *  m.  p.  106°,  and  the  non-crystalline  a-naphthyl 
benzhydryl  ether .  H.  Wren. 

Direct  introduction  of  substituents  in  aromatic 
mercaptans.  T.  van  Hove  (Bull.  Soe.  chim.  Belg., 
1927,  36,  548— 558).— See  A.,  1927,  555. 

Measurement  of  the  basicity  of  carbiuols.  K. 
Ziegler  and  E.  Boye  (Annalen,  1927,  458,  229 — 
247 ) . — Previous  measurements  by  the  <c  titration 
method  }i  (cf.  Baeyer  and  Villiger,  A.,  1902,  i,  769) 
have  frequently  been  vitiated  by  (a)  the  difficulty  of 
accurately  observing  the  end-point,  (b)  the  occurrence 
of  <4  pseudo -halochromy,”  (c)  differences  in  absolute 
colour-intensity  of  earbonium  ions.  Thus,  under 
comparable  conditions,  the  dilutions  at  which  the 
colours  of  tri-p-diphenylyl-,  phenyldi-p-diphenylyl-, 
and  triphenyl  -ear  b  i  nol  in  acetic  acid  containing  5% 
of  sulphuric  acid  become  just  imperceptible  are  in  the 
ratio  100  :  10  :  1.  “  Pseudo -halochro my  is  due  to 

the  presence  of  impurities  which  also  yield  coloured 
products  with  acids.  For  example,  the  titration 
basicity  of  diphenyha-naphthylcarbinol  is  approxim¬ 
ately  1,  the  value  8*83  obtained  by  Skraup  and 
Freundiich  (A.,  1922,  i,  539)  being  due  to  the  persist¬ 
ence  of  a  yellow'  coloration  after  the  disappearance  of 
the  true  greenish -red  halochrom3r.  A  rough  measure 
of  the  basicity  of  a  carbinol  is  afforded  by  the  ease 
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with  which  it  is  precipitated  as  perchlorate  by  adding 
a  solution  of  perchloric  acid  in  acetic  anhydride 
to  its  ethereal  solution.  In  this  way  it  is  shown 
that  p-nitrotriphenylcarbinol  is  much  less  basic 
than  triphenylcarbinol,  the  value  17 -74  previously 
obtained  (A.,  1923,  i,  667)  being  again  due  to  pseudo- 
halochromy.  The  concentration  (c)  of  carbonium 
salt  in  solutions  of  carbinols  in  acetic  acid  containing 
5%  of  sulphuric  acid  and  0—12%  of  water  has  been 
determined  colorimetrieally  by  a  method  similar  to 
that  of  Lund  (A.,  1927,  661).  Under  these  conditions 
the  earbinoL-carbonium  salt  equilibrium  does  not 
obey  the  simple  dilution  law,  but  the  relative  order 
of  basicity  of  the  carbinols  is  correctly  given  by  the 
order  of  the  “  basicity  curves  ”  obtained  by  plotting 
c  against  the  concentration  of  water.  The  following 
increasingly  basic  series  of  carbinols  differs  consider¬ 
ably  from  that  obtained  by  the  titration  method  : 
triphenyl-,  d  iphenyldiphenyly  1- ,  phenylbisdiphenylyl-, 
diphenyl«p-tolyl»,  trisdiphenylyl-,  diphenyl-p-anisyl-, 
phenyldi-p-anisyl-,  tri-p-tolyl-,  tri-p-anisyl-.  The 
method  is  not  applicable  to  very  weakly  basic  carbin¬ 
ols,  nor  to  those  which  form  mono-  and  di-acid  salts 
of  different  colours.  In  discussing  the  results  it  is 
pointed  out  (cf.  Brand,  A.,  1925,  i,  397)  that  Baeyer’s 
law  of  powers  (loc.  cit.)  is  not  applicable  to  phenylated 
triphenylcarbinols  and  that  no  simple  relation  exists 
between  the  basicity  of  a  carbinol  and  either  (a)  the 
abilitv  to  ionise  of  the  corresponding  triarylmethyl 
chloride  (cf.  A.,  1910,  i,  236;  1922,  i,  148),  or  (b) 
the  tendency  to  association  of  the  corresponding 
triarylmethyl.  Determinations  of  the  relative 
valency-demands  of  aryl  radicals  by  the  carbinol 
method  (Skraup  and  Freundlich,  be.  cit.)  are,  there¬ 
fore,  of  no  value.  H.  E.  F.  Notton. 

Formation  of  triphenylmethyl  peroxide  from 
carbon  dioxide  and  magnesium  phenyl  bromide. 
F.  F.  Blicke  {J.  Amer.  Chem.  Soc.,  1927,  49,  2843 — ■ 
2849). — When  carbon  dioxide  is  passed  through  a 
warm  ethereal  solution  of  magnesium  phenyl  bromide, 
the  solution  becomes  deep  orange.  The  colour  is 
partly  discharged  by  shaking  the  solution  with  air, 
and  at  the  same  time  triphenylmethyl  peroxide  is 
precipitated,  thus  indicating  the  formation  of  tri¬ 
phenylmethyl  in  the  Gri guard  solution  (cf.  Meyer 
and  Togel,  A.,  1906,  i,  757).  Improved  methods  for 
the  preparation  of  a-bromonaphthalene,  a-naphthoic 
acid,  di-a-naphthyl  ketone,  and  di-a-naphthylcarbinol 
are  described.  F.  G.  Willson, 

"  Tervalent  ”  carbon.  VI.  pp fp ' '-Trinitr  o- 
triphenylmethyl.  K.  Ziegler  and  E.  Bo  ye 
(Annalen,  1927,  458,  248 — 256). — The  crystalline 
aci-sodium  salt  of  ppy'-trinitro  triphenylmethane 
(cf,  Hantzsch  and  Hein,  A.,  1919,  ii,  254)  is  less  reactive 
than  sodiotriphenylmethane,  and  is  stable  in  absence 
of  oxygen.  With  excess  of  bromine  it  gives  pp'p'b 
trinitrotriphenylmethyl  bromide ,  decomp.  191°,  which 
reacts  in  pyridine  with  the  above  sodium  salt,  forming 
green  pp  'p” drinitrotriphenylmethyl  (cf,  Gomberg,  A,, 
1904,  i,  489).  This  cannot  be  an  act -ester  of  trinitro- 
triphenyl methane,  since  the  above  sodium  salt  does 
not  yield  similar  compounds  with  simple  alkyl  and 
aralkyl  halides,  whilst  with  triphenylmethyl  bromide 
it  gives  a  mixture  of  triphenylmethyl  and  the  new 


radical.  The  latter  is  also  formed  together  with 
metallic  silver  from  the  sodium  salt  and  silver  nitrate 
in  pyridine.  It  combines  slowly  with  bromine  and 
affords  a  second  example  (cf.  A.,  1926,  57)  of  a  radical 
which  shows  very  little  tendency  to  associate,  being 
derived  from  a  weakly  basic  carbinol. 

H.  E.  F.  Notton. 

Tolyl  ethers  and  their  reactions  with  metallic 
sodium.  P.  Schorigin  (Ber.,  1927,  60,  [i?],  2369 — ■ 
2372;  cf.  A.,  1927,  54).— p -Tolyl  triphenylmethyl 
ether,  m,  p.  114°,  prepared  by  the  action  of  triphenyl¬ 
methyl  chloride  on  sodium  p-tolyioxide,  is  decom¬ 
posed  by  sodium  in  the  presence  of  toluene  at  100° 
into  triphenylmethane  and  p-cresol.  Similarly, 
m -tolyl  triphenylmethyl  ether ,  m.p.  101°,  gives  triphenyl¬ 
methane  and  m-cresol.  Phenolic  transformation  is 
not  observed  in  either  case.  Phenyl  allyl  ether,  b.  p. 
93 — 94°/26  mm.,  df  0*9832,  and  o-tolyi  allyl  ether, 
b.  p.  104°/26  mm.,  df  0*9698,  are  decomposed  by 
sodium  with  production  of  phenol  and  o-cresoi, 
respectively.  The  compound  described  by  van 
Alphen  as  p- tolyl  triphenylmethyl  ether  is  identified 
as  triphenylmethyl  ethyl  ether,  m.  p.  82°. 

H.  Wren. 

Action  of  triphenylcarbinol  on  ere  sols.  P. 
Schorigin  (Ber,,  1927,  60,  [j5],  2373— 2378).— Tri¬ 
phenylcarbinol  is  converted  by  o-cresol  in  the  presence 
of  glacial  acetic  and  concentrated  sulphuric  acids  at 
the  atmospheric  temperature  into  a  a  a  -  triphenyl  -  p  -  o  - 
hydro xyphenylethane,  m,  p.  186°,  in  about  34%  yield. 
Similarly,  m-cresol  gives  Q-hydroxyA-methyltetra- 
phenylmethane,  m.  p.  213—214°,  obtained  also  from 
triphenylmethyl  chloride  and  sodium  m-tolyloxide 
in  xylene.  Unexpectedly,  p-cresol  and  triphenyl¬ 
carbinol  under  like  conditions  give  triphenylmethane 
in  almost  theoretical  yield.  Reaction  does  not  occur 
in  the-  absence  of  sulphuric  acid  and  triphenylcarbinol 
does  not  yield  triphenylmethane  'under  the  influence 
of  sulphuric  and  acetic  acids ;  the  presence  of  as-o- 
xylenol  but  not  of  quinol  causes  production  of  tri- 
phenyl  me  thane.  At  100°,  reaction  occurs  in  the  same 
manner  as  at  the  ordinary  temperature.  If  the 
carbinol  and  c resol  are  used  in  the  molecular  propor¬ 
tion  1  :  0*5,  a  poorer  yield  of  triphenylmethane  is 
obtained.  It  appears  therefore  justifiable  to  assume 
that  p-cresol  acts  as  oxygen  acceptor  (ratio  1:1) 
in  the  reduction  of  triphenylcarbinol ;  it  is  probably 
converted  into  polymerised  p-benzoquinonemethide. 
Triphenylcarbinol  in  the  absence  of  p-cresol  is  con¬ 
verted  by  glacial  acetic  and  sulphuric  acids  at  100° 
into  triphenylmethane  to  a  small  extent,  but  mainly 
converted  into  products  of  higher  m.  p.  which 
have  not  been  closely  examined.  Triphenylmethyl 
chloride  and  sodium  p-tolyloxide  give  a aa-triphenyl- 
(3 - p -hydrox yphenyletha n e ,  m.  p.  182°.  H.  Wren. 

Quinonoid  and  quinolide  structure.  A.  RicsBi 
(Ber.,  1927,  60,  [B],  237 8 — 2388) . — The  similarity  of 
the  absorption  spectra  of  p-benzoquinonediethyl- 
sulphone,  0IC6H4(b02Et}2  (cf.  A.,  1927,  1079),  and 
the  salts  of  triphenylmethane  and  azobenzene  estab¬ 
lishes  the  quinolide  structure  for  the  latter  substances. 
The  absorption  curves  of  quinonoid  and  quinolide 
compounds  differ  from  one  another  in  that  the  latter 
is  displaced  more  towards  the  region  of  greater  wave- 
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length.  In  consequence  of  the  greater  absorption  of 
quinolidc  compounds  the  first  half  period  is  deeper 
than  that  of  the  quinonoids.  The  quinolide  curve 
slopes  more  steeply  than  the  quinonoid,  which 
resembles  more  closely  the  sine  curve.  The  second, 
steeply  rising  period  of  the  quinolide  compounds 
always  reaches  a  greater  height  than  that  of  quinon¬ 
oids.  The  differences  may  be  regarded  as  character¬ 
istic  of  the  curves  of  the  two  classes,  Quinonoid  com¬ 
pounds  are  usually  yellow  or  colourless  and  auxo- 
ehromes  have  not  a  bathoehromie  action.  Quinolides, 
in  the  absence  of  auxochromes,  are  yellow  or  brown, 
whilst  auxochromes  have  a  strongly  bathoehromie 
effect.  Transitions  are  observed  between  tho  quinon¬ 
oid  and  quinolide  structures.  Thus  dimethyl- 
aminofuchsone  exhibits  colours  and  absorption  spectra 
differing  with  the  solvent  which  can  be  arranged  in  a 
continuous  series.  Such  a  transition  cannot  be 
represented  by  fixed  formulae.  H.  Wren. 

Colour  and  constitution.  W.  Dilthey  (Helv. 
Chirii.  Acta,  1927,  10,  866-868). — Polemical  against 
Kehrmann  (A.,  1927,  1184).  H.  Burton. 

Purification  of  abietic  acid  from  rosixq  and 
preparation  of  some  of  its  derivatives.  C.  C. 
K  issuer,  A.  Lowy,  and  W.  F.  Far ag her  (J.  Amer. 
Chcm.  Soc.,  1927,  49,  2898 — 2903 ) . — Pu re  abietic 
acid  is  obtained  in  80%  yield  from  “  G  grade 
rosin  (91%  abietic  acid)  by  the  following  procedure  : 
the  rosin  is  first  isomer iscd,  either  by  passing  a 
current  of  dry  hydrogen  chloride  through  the  molten 
material  for  20  min.,  or  by  boiling  the  rosin  with 
3  parts  of  alcohol  containing  1  %  of  hydrogen  chloride 
for  15  min.  Aqueous  or  alcoholic  sodium  hydroxide 
is  then  added  in  amount  sufficient  to  neutralise  the 
hydrochloric  acid  and  to  neutralise  also  one  fourth 

v 

of  the  abietic  acid  present,  when  the  acid  sodium 
salt,  C19H2yCO2Ka,3C20H30O2,  m.  p.  177°,  separates 
in  crystalline  form,  the  rescue  being  removed  with 
filtrate  and  washings.  Acidification  of  tins  salt  with 
tho  calculated  amount  of  mineral  or  acetic  acid 
affords  abietic  acid,  m.  p.  166°.  Treatment  of 
(neutral)  sodium  abietate  with  ethyl  sulphate  at 
100°  affords  ethyl  abietate ,  b.  p.  204 — 207*74  mm., 
df  1*032,  n  1*5265.  The  following  esters  were  pre¬ 
pared  similarly  from  the  sodium  salt  and  the  appro¬ 
priate  alkyl  p-toluenesulphonates  :  n -propyl,  b.  p. 
237—24074  mm.,  d  1*015,  »  1*5229;  iso propyl  b.  p. 
214 — 217°/4  mm.,  d  1*010,  n  1*5200;  n -butyl,  b.  p. 
247—25073  mm.,  df  1*014,  n  1*5192;  imbutyl, 
b.  p.  222 — 225°/4  mm.,  df  1*008,  n  1*5171 ;  iso  amyl, 
1).  p.  254 — 2570/4  mm.,  df  1*001,  n  5165;  allyl,  b.  p. 
282 — 285°/5  mm.,  df  1*024,  n  1*5242;  and  menthyl , 
211.  p.  77 — 83°.  The  following  esters  were  obtained 
by  treating  equimoleeular  mixtures  of  dry,  powdered 
sodium  abietate  and  the  sodium  salt  of  the  appro¬ 
priate  hydroxy  lie  derivative  with  carbonyl  chloride  at 
the  ordinary  temperature  :  phenyl,  b.  p.  330— 333°/4 
mm.,  df  1*050,  n  1*5354;  cyclohexyl,  b.  p.  299— 
30274  mm.,  df  1*061,  n  1*535;  m-tolyl,  b.  p.  310 — 
313  /5  mm.,  df  1*039 ;  a- naphthyl ,  b.  p.  29072  mm. 
(decomp.),  df  1T10 ;  lerpineol,  b.  p.  310°/2  nun. 
(decomp.),  df  1*082,  and  bornyl  abietate ,  m.  p.  75— 
80°.  Benzyl  abietate,  b.  p.  294 — 297°/4  mm.,  df 
1  036,  n  1*551,  is  obtained  by  adding  aqueous  40% 


sodium  hydroxide  (25  c.c.)  and  then  water  (25  c.c.) 
to  abietic  acid  and  benzyl  chloride  (0*25  mol.  each) 
in  carbon  tetrachloride,  and  refluxing  for  3  hrs. 
Cholesteryl  abietate,  m.  p.  122 — 125°,  is  obtained  by 
heating  equivalents  of  cholesterol  and  abietic  acid 
at  200°  for  2  hrs.  in  presence  of  zinc,  with  subsequent 
dissolution  in  benzene,  washing,  and  removal  of 
solvent.  Cetyl  abietate ,  m,  p.  42°,  was  prepared  by 
heating  cetyl  iodide  with  sodium  abietate  at  150° 
for  0  hrs.  Certain  of  the  above  esters  can  be  used 
as  plasticisers  in  cellulose  nitrate  lacquers. 

F.  G.  Willson. 

Bile  acids.  L.  Ruzicka  and  E.  A.  Rudolph 
(Helv.  Ohim.  Acta,  1927,  10,  920— 925)  —  Distillation 
of  barium  choloidanate  with  soda- lime  at  300°/12 
mm.  gives  a  mixture  of  unsaturated  hydrocarbons, 
b.  p.  1GG772Q  mm.  to  150— 16071  nun.  The 
fraction  of  b.  p.  170—1807720  mm.,  df  0-8792,  nf, 
1*4968,  contains  a  hydrocarbon t  probably  C13LHlfi, 
having  either  two  or  three  double  linkings.  The 
fraction  of  b.  p.  125. — 135°/ IS  mm.,  df  0*9441, 
1*5373,  contains  a  dicyclic  hydrocarbon,  C15jH20, 
having  four  double  linkings,  whilst  the  fraction  of 
b  p.  170—180712  mm.,  df  0*9707,  ng  1*5558,  con¬ 
tains  a  dicyclic  hydrocarbon,  C19H26,  having  four  or 
five  double  linkings.  The  results  do  not  yield 
information  as  to  the  structure  of  the  bile  acids, 

H.  Burton, 

Calculation  of  general,  alternating,  and  ortho- 
effects  of  substituents.  C.  F.  van  Du  in  (Rec. 
trav.  chim.,  1927,  46,  770 — 774). — Theoretical.  A 
reply  to  Berger  (A.,  1927,  873).  It  is  pointed  out 
that  in  comparing  the  observed  effect  of  the  intro¬ 
duction  of  a  m- methyl  group  into  the  benzoic  acid 
molecule  on  the  dissociation  constant  with  the  entry 
of  that  group  into  the  hexahydrobenzoic  acid  mole¬ 
cule,  the  ratio  of  the  differences  from  unity  of  each 
individual  dissociation  constant  ratio  should  be  taken 
and  not,  as  Berger  has  done,  the  ratios  themselves. 
When  calculated  thus  a  figure  3*75  [calculated 
from  Hojendahl’s  theory  (A.,  1924,  ii,  122),  3*3]  is 
obtained.  G.  A,  C.  Gough. 

Calculation  of  general,  alternating,  and  ortho-* 
effects  of  substituents.  G.  Berger  (Rec.  trav. 
chim.,  1927,  46,  855 — 857). — The  assumption  of  van 
D11  in  that  the  general  effect  is  entirely  due  to  a  direct 
influence  of  the  substituents  011  the  key-atom  leads 
to  the  prediction  that  chlorine  substitution  in  the 
S -position  of  n- valeric  acid  should  have  a  greater 
effect  than  substitution  in  the  (5-  or  the  y- position 
(owing  to  the  stereo -proximity  of  the  carboxyl  group). 
Examination  of  the  recorded  data  on  dissociation 
constants,  however,  shows  that  ^-substitution  actually 
has  less  effect.  Unpublished  data  are  quoted  showing 
that  the  velocities  of  the  reactions  of  the  three  toluoyl 
chlorides  at  25°  with  an  excess  of  n- butyl  alcohol, 
with  excess  of  benzyl  alcohol,  and  with  aircquimole- 
cular  amount  of  benzyl  alcohol  in  benzene  are  in  the 
orders  respect¬ 

ively.  The  assumption  of  the  additive  nature  of  the 
effects  gives  a  negative  reaction  velocity  for  tho 
introduction  of  a  w-nitro-group  into  some  of  the  com¬ 
pounds  studied  by  Olivier  (A.,  1923,  i,  908). 

G.  A.  C.  Gough. 


ORGANIC  CHEMISTRY. 


61 


Calculation  ol  general f  alternating,  and  ortho- 
effects  ol  substituents,  d  F,  yam  Duin  (Ree. 
trav.  chi m.,  1927,  46,  858 — 860). — In  reply  to  Berger 
(preceding  abstract)  the  work  of  Ruzicka  and  his 
co-workers  (A.,  1920,  727)  is  quoted  to  show  that 
the  ease  of  ring  formation  is  not  connected  directly 
with  the  distance  between  the  terminal  carbon  atoms 
and  hence  the  application  of  this  argument  to  substi¬ 
tution  and  dissociation  constants  is  probably  not 
justified.  It  is  pointed  out  that  neither  the  additive 
nor  the  multiplicative  method  of  determining  the 
total  effect  of  substituents  will  predict  the  stability 
of  (vans- 2  ;  4-dimeth.oxyeinnamie  acid  to  bromine, 

G.  A.  C.  Gough. 

Reaction  ol  p ara -substituted  benzyl  chlorides 
with  sodium  hydrogen  sulphide.  0.  Barkenbus, 
E.  B.  Friedman,  and  It.  K.  Fleoe  (J,  Ainer.  Chem. 
Soe»,  1927,  49,  2549 — 2553 ) . — Treat  me  nt  ol  the 
sodium  salt  of  6- hydroxy-2 -thio-4-mefchyipyrimidine 
with  ^-cyano benzyl  chloride  in  absolute  alcohol 
affords  ^diydroxy-2-p-oyanobenzytihiobRnuthylpyrim- 
idimt  in.  p.  240 — 241°,  which  on  hydrolysis  with 
hydrochloric  acid  yields  p-cyanobemylmercaptan,  m.  p. 
37°,  b.  p,  135 — 138°/7  mm.  Treatment  of  the  sodium 
salt  of  the  latter  with  p-cyanobenzyl  chloride  in 
absolute  alcohol  affords  p-cyanobenzyl  sulphide,  m.  p. 
115°,  whilst  p-cyanobenzyl  disulphide ,  yellow,  m.  p. 
148°,  is  obtained  by  atmospheric  oxidation  of  the 
mercaptan  in  aqueous-alcoholic  ammonia.  Treat¬ 
ment  of  jj-cyanobcnzy]  chloride  with  alcoholic  sodium 
hydrogen  sulphide  in  a  current  of  hydrogen  sulphide 
affords  p-cyanobenzyl  sulphide  (78-2%)  and  p-cyano~ 
benzyl  mercaptan  (10*2%).  If  the  reaction  is  carried 
out  with  access  of  air,  the  sulphide  and  disulphide 
arc  the  sole  products.  Treatment  of  ethyl  w-chloro- 
toluate  with  alcoholic  sodium  hydrogen  sulphide 
affords  ethyl  benzylmercaplan-p-carboxylate,  b.  p.  140— 
141  °/6  mm.,  together  with  the  corresponding  sulphide, 
m.  p.  78°.  The  latter  was  also  prepared  from  ethyl 
cwchlorotoluate  and  alcoholic  sodium  sulphide. 
Hydrolysis  of  y-cyanobenzylmereaptan  with  hydro¬ 
chloric  'acid  yields  benzylmercaptaii-p- carboxyl io  acid, 
in,  p.  170°.  F.  G.  Willson. 

Derivatives  of  8-benzamidovaleric  acid,  and  the 
synthesis  of  putre seine.  S.  J.  Kaneyskaia  (J, 
Bass.  Phys.  Chem.  Soc.,  1927,  59.  639—047).— 
Benzoy Iputrescine  was  synthesised  by  Hofmann 
method  from  S - benzam  id o val er am ide .  The  free  acid 
and  thionyl  chloride  gave  8- bmmmklovaUryl  chloride, 
an  oil  which  decomposed  on  distillation  in  a  vacuum. 
Reduction  by  Rosen  muiid’s  method  (hydrogen  in 
presence  of  palladium  catalyst)  gave,  instead  of  the 
expected  aldehyde,  N -bcnzoylpipcridbne,  m.  p.  112°. 
The  same  reaction  takes  place  in  a  boiling  inert 
solvent  by  the  elimination  of  hydrochloric  acid.  The 
chloride  gives  an  anilide ,  m.  p.  170— 171  and  an 
amide,  m.  p.  180 — 181°,  which  by  the  action  of 
bromine  and  alkali  yields  benzoylpu Irescme,  an  oil 
which  decomposes  on  distillation  in  a  vacuum  and 
forms  a  hydrochloride ,  m.  p.  169—170°.  By  means 
of  the  Schott eii-Baumann  reaction,  a  characteristic 
dibenzoyl  compound,  m.p.  1 75—176°,  is  obtained,  whilst 
prolonged  boiling  with  concentrated  hydrochloric  acid 
gives  putrescine  hydrochloride.  M.  Zybgintzov. 


Synthesis  of  benzoylcadaverine.  S.  J.  Kanev- 
skaia  (J.  Russ.  Phys.  Chem.  Soc.,  1927,  59,  649 — 
652 ;  e£.  preceding  abstract). — Benzamid  oh  exoamide, 
m.  p.  140 — 141°,  obtained  by  Gabriel’s  method  from 
benzoylpiperidine  via  benzoy lch loroamylamine  by  the 
action  of  phosphorus  pentachlorkle,  was  treated  with 
bromine  in  an  excess  of  potassium  hydroxide.  Benzoyl- 
cadaverine,  a  strongly  basic  oil,  which  decomposed 
on  distillation  in  a  vacuum,  was  obtained.  When 
treated  with  an  alcoholic  solution  of  hydrochloric 
acid  it  gave  the  hydrochloride ,  m.  p.  159—160°, 
and  on  benzoylation,  dibenzoylcadamrine,  m,  p.  135— 
135*5°.  M.  Zvegintzoy. 

Synthesis  of  o-nitro cinnamic  acid  and  its 
photochemical  behaviour.  I.  Tanasescu  (Bull. 
Soc,  chim.,  1927,  [iv],  41,  1074— 1077).— Thin  layers 
of  finely-powdered  o-nitrocinnamic  acid  (improved 
method  of  preparation  given)  are  exposed  to  sun¬ 
light,  when  a  red  substance,  m.  p.  120°,  is  produced 
(cf,  Friedlander  and  Ostermayer,  A.,  1882,  201 ; 
Sachs  and  Hilpcrt,  A.,  1904,  i,  876),  which  is  prob- 

✓CH-OH 

ably  hydroxy isatogenic  acid,  CGH4<^  i>C'C02H  >  Pro- 

'XO 

longed  exposure  to  sunlight  does  not  increase  the 
amount  of  coloured  substance.  H.  Burton. 

The  two  o-cyano cinnamic  acids.  W.  Davies 
and  H.  G.  Poole  (J.C.S.,  1927,  2661— 2663).— Both 
o-eyanocmnamic  acid,  m.  p.  256°,  obtained  in  36% 
yield  by  heating  the  sodium  salt  of  1  -nitroso-P- 
naphthol  in  nitrobenzene,  and  o-cyanoaWocinnamic 
acid,  m.  p.  137°,  give  on  hydrolysis  the  same  o-carb* 
oxycinnamic  acid,  m.  p.  184°,  which  does  not  form 
a  normal  anhydride.  Aeetophenone-o-carboxylie 
acid  {oxime,  m.  p.  150 — 157° ;  p -nitropkenylhydrazane, 
in.  p.  211°;  phenylhydrazom)  was  obtained  as  a  by¬ 
product  during  a  large-scale  preparation  of  o-cyano - 
aKocinnamic  acid  from  nitroso-fi-naphthol.  The 
allmaoid,  which  is  partly  converted  into  its  isomeride, 
m.  p.  256°,  on  distillation,  furnishes  o-cyemoallo- 
tinnamoyl  chloride ,  m.  p.  50°.  S.  Ooefey. 

Action  of  acetic  anhydride  and  acetone  in 
presence  of  pyridine  on  tyrosine  and  on  phenyl- 
glycine.  P.  A.  Leyene  and  R.  E.  Steiger  (J.  Biol. 
Chem.,  1927,  74,  689 — 693). — Attempted  acetylation 
of  tyrosine  with  commercial  acetic  anhydride  and 
pyridine  gave  a  substance ,  C14H1704N,  m.  p.  122— 
123°,  which,  when  boiled  with  dilute  sodium  hydr- 
oxide,  lost  an  acetyl  group  to  give  a  compound, 
c12h15o3n,  m.  p.  163 — 166° ;  the  compound 
CI4H,704N  was  formed  more  readily  on  addition  of 
acetone  to  the  reaction  mixture,  and  is  regarded  as 
a  condensation  product  of  acetyl  tyrosine  with  acetone. 
Similar  treatment  of  phenylglyeine  yielded  carbon 
dioxide  and  a  substance ,  C,  *H ’iaO»X,  m.  p.  100 — 101°. 

0.  R,  Harington. 

A  2-  c  i/o  l  oP  en  tenyl  alkyl  a  ce  tic  acids  and  their 
action  towards  B.  lepra*.  IK.  J.  A.  Arvin  ami 
R.  Adams  (J,  Amer.  Chem.  Soc.,  1927,  49,  2940— 
2942;  cf.  following  abstract) . — The  following  di- 
substi tuted  malonic  esters  and  acetic  acids  were 
prepared  by  methods  analogous  to  those  previously 
described  (loc.  cih) :  Ethyl  As-cyclo pentenyl-alkyl- 
malonates :  -n~amyl-}  b.  p,  133 — 136°/3  mm.,  df 
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0*9981,  nf  14580;  -n -hexyl-,  b.  p.  150 — 155°/4  mm., 
df  0-9867,  nf  14572;  -n-heptyl,-  b.  p.  159— 164°/3 
mm,,  df  0*9791,  nf  14582;  -n -octyl-,  b.  p,  169— 
174°/4  mm.,  df  0*9705,  nf  1*4591;  and  -n -nonyl-, 
b.  p.  183—187°/5  mi,  df  .  0*9756,  nf  14595. 
A"*cyelo Pentmyl-alkyl-acetic  acids  :  -n -amyl-,  b.  p. 
142 — 145°/5  mm.,  df  0*9029,  nf  14659 ;  -n -hexyl-, 
b.  p.  150—15575  mm.,  df  0*9573,  nf}  14671 ;  -n- 
heptyl-,  b.  p.  162 — 105°/4  mm.,  df  0*9499,  nf  14683; 
-n-octyl-,  b,  p.  170—17374  mm.,  df  0*9452,  nf? 
14687;  and  -n-nonyl-,  b.  p.  173 — 176°/3  mm.,  df 
0*9436,  nJJ  1-4690  (cf.  Perkins  and  Cruz,  A.,  1927, 
359).  Amongst  the  substituted  acetic  acids,  the 
bactericidal  effect  increases  with  increasing  mol.  wt., 
and  the  sodium  salt  of  the  nonyl  derivative  is  fatal 
to  B.  leprm  at  a  dilution  of  1  ;  150,000. 

P.  G.  Wills  ok. 

w-ei/cfoHexylalkylalkylacetic  acids  and  their 
action  towards  II.  leprw,  VIII.  R.  Adams, 
W.  M.  Stanley,  S.  G.  Ford,  and  W.  R.  Peterson 
(J.  Amer.  Chcm.  Soc.,  1927,  49,  2934 — 2940;  cf. 
A.,  1926,  1137).— The  following  compounds  were 
prepared  by  condensing  the  appropriate  co-cyclo- 
hexylalky]  bromides  with  ethyl  sodioalkylmalonates, 
hydrolysing  the  resulting  substituted  ethyl  malon- 
ates,  and  eliminating  carbon  dioxide  in  the  usual 
manner:  Ethyl  ^•ojclohexyleihyl-alkyl-tnalonaies : 

-ethyl-,  b.  p.  146 — 148°/2  mm.,  df  0*9907,  nf  14502; 
-n -propyl-,  b.  p.  153— 156°/6  mm.,  df  0*9813,  nj? 
1*4518 ;  -n-hutyb,  b.  p.  144— 14774  mm,,  df  0*9714, 
nf  1*4531 ;  -n-amyl-,  b.  p.  1 74 — 17 61 °/o  mm,,  df 
0*9044,  nf  14537;  -n-kexyK  b.  p.  188—19175  mm., 
df  0*9569,  nf  1*4539;  -n-heptyl-,  b.  p.  171—17373 
mm.,  df  04)527,  ng  1*4545;  -n -octyl-,  b.  p.  213— 
21677  mm.,  df  0*9449,  nf  14550;  hid  ally! b.  p. 
142—14572  mm.,  df  0*0915,  nf  14563. 
y-cyclohexylpropyl-alkyl-mulonates  ;  -ethyl-,  b.  p.  149 — 
15174  mm.,  df  0*9797,  nfj  14528;  -11  -propyl- 9  b.  p. 
155 — 156  /4  mm.,  df  0*9743,  nfy  1*4531 ;  -n -butyl-, 
b.  p.  160 — 161  °/4  mm.,  df  0*9620,  nf  14534; 
-n-ewiy!-,  b.  p.  178—18074  0*9603,  1*4549  ; 

-n-hexyl,  b.  p.  180—19174  mm.,  df  0*9501,  nf 
14551 ;  -n-heptyl-,  fa.  p.  209 — 210°/5  mm.,  df  0*9471, 
1-4554,  and  -allyl-,  b,  p.  170—17275  mm.,  df 
0*9837,  nf  14569.  Ethyl  S-cyclo  hexylbutyl-alkyl- 
malomtes  :  -ethyl-,  b.  p.  165 — 167°/4  mm.,  df  0-9704, 
»»  1  *4536 ;  -n-propi/E,  b.  p.  173—17574  min.,  df 
0*9695,  nf}  1*4538;  -n-butyl-,  b.  p.  175~177°/4  mm., 
df  0*9563,  nf  14546;  -n -amyl-,  b.  p.  191 — 193°/5 
mm.,  df  0*9530,  nf  14559 ;  -n-hexyh,  b.  p.  194— 
19674  mm,,  df  0*9514,  nf  14572;  and  -ally!-,  b.  p. 
168 — 17074  mm.,  df  0*9742,  nf  14565.  (3- cycle- 

Hexylethyl-alkyl-malonic  acids  :  -ethyl-,  m.  p.  114— 
115°;  -n -propyl- 9  m,  p.  132—133°;  -n-butyl-,  m.  p. 
135—136°;  -n-amyl-,  m.  p.  125—126°;  -n -octyl- , 
m.  p.  108—109°;  and  -allyl-,  m.  p.  95—96°. 
y-oyoloH txylpropyl-alkyl -ma Ionic  acids:  -ethyl-,  m.  p. 
143°;  -n-propyl-,  m.  p.  130°;  -n-butyl-,  in.  p.  138°; 
-n-amyl-,  m.  p.  148°;  -11 -hexyl-,  m.  p.  134°;  and 
-  n-heptyl-,  211.  p.  997  S  -  cyelo£feryJ6idyJ  *  aZityl  - 

makmic  acids  :  -ethyl-,,  m.  p.  136°;  -n -propyl-,  m.  p. 
140° ;  -n-butyl-,  m.  p.  113° ;  -n-ami/h,  m.  p.  64°; 
and  -allyl-,  m.  p.  143°  $-cy  do  Hexylethyl-alhyl- 
aceiic  acids :  - ethyl %  b.  p,  121 — 124°/3  ram,  df 
0*9619,  nf}  1*4613  ;  -11-propyl-,  b.  p.  122 — 12572  mm., 


df  0-9486,  nf  1*4623;  -n-buiyb,  b.  p.  139—14274 
mm.,  df  0*9410,  nf  1*4624;  -n-amyl-,  b.  p.  182— 
185°/5  mm.,  df  0*9350,  nf  14626;  -n-hexyl-,  b.  p. 
174—17772  mm.,  df  0*9283,  nf  1*4628;  -n-heptyl-, 
b.  p.  162 — 185°/2  mm.,  df  0*9222,  nf  14631 ;  -n- 
octyl-,  b.  p.  193 — 196°/4  mm.,  df  0*9193,  nf}  14640; 
and  -allyl-,  b,  p.  125 — 128°/2  mm.,  df  0*9714, 
nf  14072.  y-cycloHexylpropyl-alkyl-acetic  acids : 
-ethyl-,  b.  p.  146 — 147°/2  mm.,  df  0*9509,  rif  14622; 
-n-propyl-y  b.  p.  148 — 150 7^  mm.,  df  0*9419,  nf 
1-4627;  -n-butyl-,  b.  p.  153— 154°/2  mm.,  df  0*9317, 
tip  1*4630;  -n-amyl-,  b.  p.  188 — 192°/5  mm.,  df 
0*9266,  nf  14634;  -n -hexyl-,  b.  p.  208— 211°/8  mm., 
df  0*9221,  nf  1-4638;  -11  -heptyl-,  b.  p.  199—20372 
mm.,  df  0*9137,  nf  14642;  and  -allyl-,  b.  p.  147— 
15072  mm.,  df  0-9552,  nf  14708.  a-cycloffea^J- 
but yl-alkyl-acetic  acids  :  -ethyl-,  b.  p.  173 — 175°/3 
mm.,  df  0*9447,  nf  14622;  -n -propyl-,  b.  p. 
156—15871  mm,  df  0*9408,  nf  14627;  -n-butyl-, 
b.  p.  178—18074  mm.,  df  0*9300,  nf  1-4631 ;  -n- 
amyU,  b.  p.  207—20978  mm.,  df  0*9254,  nf  1*4633; 
-n -hexyl-,  b.  p.  187—18971  mm,  df  0*9191,  nf 
14638;  and  -allyl-,  b.  p.  174—176  76  mm.,  df  0*9531, 
nf  14687.  Amongst  the  above  substituted  acetic 
acids,  increase  in  mol.  wt.  is  accompanied  by  in¬ 
creasing  toxicity  to  acid-fast  bacteria,  sodium  salts 
of  the  acids  of  highest  mol.  wt.  being  much  more 
effective  against  B>  leprae  than  those  of  ohaulmoogric 
or  hydnocarpic  acids,  or  of  any  of  the  mixed  acids 
from  natural  oils  containing  these, 

F.  G.  Willson. 

Complex  salts  of  o-dinitriles  with  copper  and 
pyridine.  H.  De  Diesbach  and  E.  yon  bee  Weid 
(Helv.  Chim.  Acta,  1927,  10,  886— 888).— o-Dibromo- 
benzene  when  heated  with  a  mixture  of  cuprous 
cyanide  and  pyridine  for  8  hrs.  at  200°  in  a  sealed  tube 
yields  a  small  amount  of  phthalimide  and  a  blue 
compound ,  [C6H4(CN)2,C5H5N]2Cu,  also  formed  by  the 
action  of  cuprous  bromide  and  pyridine  on  o-pht halo- 
nitrile.  From  4 :  5-dibromo-o-xylene  are  obtained 
similarly  a  blue  compound,  [C6H2Me2{CN)2,C5H5N]2Cu, 
together  with  4  : 5-dimethylphthalimide,  m.  p,  240— 
241°,  hydrolysed  by  potassium  hydroxide  solution  to 
4  :  5-dimethylphthalic  acid,  m.  p.  201“  (cf.  Korczynski, 
A.,  1902,  i,  274).  1  :  2-Dibromonaphthalene  furnishes 

a  dark  green  compound,  [C10Hfi(CN)2,C5H5N]2Cu 
(10%),  together  with  naphthalene- 1  :  2-diearboximide 
(65%).  These  complex  compounds  are  unaffected  by 
warm,  concentrated  sulphuric  acid  and  by  con¬ 
centrated  alkalis,  but  are  decomposed  by  hot, 
moderately  concentrated  nitric  add.  H,  BctrtON. 


Action  of  organo-magnesium  compounds  on 
o-phthalonitrile.  II.  R.  Weiss  and  G.  Schlesin- 
qer  (Monatsh.,  1927,  48,  451- — 457 ;  cf.  A.,  1925,  i, 
139). — The  action  of  magnesium  phenyl  bromide  on 
o-phthalonitrile  yields  phenylisoindoloneanil, 


VPh  7  ,  m.  p.  234 — 230°  (perchlorate)  unstable 

hydridilMde),  o-benzoylbenzamide,  and  a  compound, 
C14HlfiN203J  m,  p.  169°  (decomp.).  Hydrolysis  and 
simultaneous  reduction  of  the  anil  by  heating  with 
hydriodic  acid  and  red  phosphorus  under  reflux  for 

0*75  hr.  yields  the  lactam,  ^  identical  with  a 

’CVH^CO 
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synthetic  specimen  prepared  by  the  method  of  Rose 
(A.,  1911,  i,  372),  the  reduction  occurring  thus  : 
amE  14N2  -  HnO  +  H„= C14HuON + NH2Ph . 

J.  W.  Baker. 


Substituted  diaryl  ethers.  II.  Friedel-Craftg, 
reaction  applied  to  di-p-tolyl  ether.  J.  Reilly 
and  P.  J.  Drmm  (J.C.S.,  1927,  2814—2819),— 
2-O’Carbozybenzoyldi-p-tolyl  ether  (I),  m.  p.  155°  (silver 
salt  described),  obtained  by  the  condensation  of 
phthalic  anhydride  and  di-p-tolyl  ether  by  the  Friedel- 
Crafts  method,  yields  di-p-tolyl  ether  and  potassium 
phthalate  on  fusion  with  potassium  hydroxide.  The 
constitution  is  confirmed  by  the  alternative  prepar¬ 
ation  from  p-bromotoluene  and  the  dipotassium 
derivative  of  2  -  hydroxy  -  5  -  methylbenzophenone- 
2 '-carboxylic  acid  in  the  presence  of  copper  powder 
and  alcohol  at  200°.  The  substance  (I)  does  not 
combine  with  hydroxylamine  hydrochloride  and  yields 
with  difficulty  the  phenyltiydrazone ,  m.  p.  156°. 
When  heated  at  100°  with  concentrated  sulphuric  acid, 
or  when  boiled  with  benzene,  phosphorus  penta- 
ehloride,  and  aluminium  chloride,  it  affords  2  :  7-di- 
methylfluoran,  m.  p.  254°.  Since  2-o-carboxybenzoyh 
di-p-tolyl  ether  may  also  be  prepared  by  condensation 
of  p-cresol  with  2-chloro-4-methylbenzophenone-2'- 
carboxylic  acid,  the  last-named  substance  must  have 
the  constitution  here  assigned  and  not  the  3-chloro-6- 
methyl  constitution  as  indicated  by  Heller  and 
Schiilke  (A.,  1908,  i,  994),  who  prepared  it  from 
2>chlorotoluene  and  phthalic  anhydride. 

2-Benzoyldi-pdolyl  ether ,  m.  p.  185-186+  prepared 
from  benzoyl  chloride,  di-p-tolyl  ether,  and  aluminium 
chloride,  is  converted  into  9-phenyl-2  :  7-dimethyl- 
xanthen  by  boiling  with  acetic  acid  or  by  heating  with 
phenylhydrazine  at  160°.  2-Hydroxy-5-methyl- 
benzophenone,  m.  p.  84*5°,  and  2-p-tolvl-5-methyl- 
acetophenone,  m.  p.  168°,  are  best  prepared  by  the 
Friedel-Grafts  reaction,  using  s-tetrachloroethane  as 
the  medium.  G.  A.  C.  Gough. 


Dehydrogenation  with  sulphur  and  dehydro¬ 
genating  disruption  with  manganese  dioxide 
and  sulphuric  acid.  L.  Ruzicea  and  E.  A. 
Rudolph  (Helv.  Chim.  Acta,  1927,  10,  915—920).- 
Irone  (Tiemann  and  Kruger,  A.,  1894,  i,  81)  when 
heated  with  sulphur  at  180 — 250°  yields  1  :  6-di- 
methylnaphthalene  (10%)  (picrate,  m.  p.  109°),  a 
methyl  group  being  eliminated  during  the  dehydro¬ 
genation.  Oxidation  of  1  :  6-dimethylnaphthalene 
with  alkaline  potassium  ferricyanlde  at  80°  yields 
naphtftalene-l :  Q-dicarboxylic  acid,  m.  p.  305°  (decomp.) 
after  sintering  at  .  290°  (cf,  A,,  1927,  60).  Tetra- 
hy d ronaphthalene  is  dehydrogenated  by  heating  with 
sulphur  to  naphthalene  (70%).  Oxidation  of  menth- 
ene  with  manganese  dioxide  and  sulphuric  acid  (cf.  A., 
1924,  i,  171),  and  conversion  of  the  resulting  acids  into 
their  methyl  esters,  gives  methyl  benzenepentacarb- 
oxylate,  m.  p.  147—148°,  and  methyl  terephthalate, 
m.  p.  140°.  Similar  oxidation  of  ethyl  2-methvI-5- 
isopropylphenylacctate  yields  trimellitic  acid,  m.  p. 
224—225°.  H.  Burton. 

Stereochemistry  of  aromatic  compounds.  V. 
J-tacemisation  of  optically  active  diphenic  acids. 
R-  Kuhn  and  O.  Albrecht  (Annalen,  1927,  458, 221— 
229).— Contrary  to  the  statement  of  Christie  and 


Kenner  (J.C.S.,  1922, 121,  614),  it  has  not  been  found 
possible  to  racemise  d- 4  :  6  :  4A  6'-tetranitrodiphenic 
acid,  m.  p.  258—259°,  sintering  (decomp.)  from  220+ 
[a]22  +100*7°  in  2A7-sodium  hydroxide,  prepared  from 
the  brucine  salt,  [a]®  +9°  in  10  *4Ar -acetic  acid.  The 
optical  activity  of  the  acid  is  not  changed  by  heating 
it  in  xylene  vapour  at  125°,  with  aluminium  chloride 
at  160 — 170°,  or  with  2 Ar- sodium  hydroxide  at  100°. 
4:6: 4/-Trinitrodiphenic  acid  has  been  resolved 
through  its  brucine  salt  into  a  l- form,  m.  p.  281—282° 
(decomp.),  [a]22  —37*8°  in  2A7~sodium  hydroxide,  and 
a  d-form,  m.  p.  279 — 280°,  [«Jf  +33*3°  (cf.  J.C.S., 
1923,  123,  779).  The  velocities  of  racemisation  of  the 
Z-acid  at  74*6°  and  98*6°  in  2ZV-sodium  hydroxide  are 
lower  than  the  corresponding  values  for  IA  :  6'-di- 
nitrodiphenic  acid  (A.,  1927,  876).  The  reaction  is 
unimolecular  and  the  heat  of  activation  of  the  free 
anion  calculated  from  the  temperature  coefficient, 
(&f+]o)M7=3*4,  is  22,400  g.-eal./mol.  These  results 
further  illustrate  the  stabilising  effect  of  intro¬ 
ducing  6-nitro-groups  into  optically  active  diphenic 
acids.  H.  E.  F.  Notton. 

Manufacture  of  dinaphthyldicarboxylic  acids* 
I.  G.  Farbenind.  A.-G.— See  B.,  1927,  902. 


Synthesis  of  hydrastic  acid,  T.  S.  Stevens  and 
M.  C.  Robertson  (J.C.S.,  1927,  2790— 2792).— The 
lactone  of  6-hydroxymefchylhomopiperonylic  acid  (A., 
1927,  265)  condenses  with  benzaldehyde  at  120°  in 
the  presence  of  piperidine  to  give  a- (6- hydroxymethyl - 
p iperonyl)cin7iamolactone,  m*  p.  190 — 192°,  which  on 
oxidation  with  potassium  permanganate  in  acetone 
solution  affords  4  :  5-methylenedioxyphthalide,  m.  p. 
188 — 189°  [6 -hydroxymeth yip iperonylic  acid ,  m.  p. 
140-150°  (indef. ;  solidifying  and  remelting  as  the 
lactone ;  silver  salt  described)].  Oxidation  of  the 
phthalide  with  alkaline  potassium  permanganate 
gives  hydrastic  acid,  m.  p.  228°. 

G.  A.  C.  Gough. 


Monoacyl  derivatives  of  quinic  acid.  K. 

Josephson  (Ber.,  1927,  60,  [B],  2270— 2272),— The 

pW„  .A.n _ _ _ m  jsopropylidene  ether  of 

G  2  /v  quinic  acid  lactone  (cf. 

O-HCr  \CH2  fT  ,  Freudenberg,  A,,  1920, 

H,CS^  JCK-Q  1  J  i,  322)  is  converted  by 

nn  aa  niTj  atidu  cinnamoy  1  chloride  m 
CH'  u*GOCH*GHrh  the  presence  of  pyriciine 

into  cinnamoylimprapylidenequmide  (I),  m.  p.  189° 
(eorr,),  fa]  +10*6°  in  chloroform.  H.  Wren. 


Acyl  derivatives  of  quinic  acid.  P.  Karrer 
and  K.  P.  Link  (Helv.  Chim.  Acta,  1927,  10,  794 — 
799 ;  cf.  A.,  1925,  i,  673). — isoPropylidenequinide  (cf. 
Fischer,  A.,  1921,  i,  419)  on  anisoylation  yields 
4 -an isoylisopropylidenequ inide  (I),  m.  p.  126*5 — 427+ 


[a]b  3*1  in  acetone, 
which  is  hydrolysed 
by  dilute  sulphuric 
acid  to  4t-a?iisoylquin- 


CH-OCOC6H4  OMe 


ide,  m.  p.  155°,  [a]g 
—2*65°  in  acetone. 


This  last  compound  when  treated  with  sodium 
hydroxide  solution  yields  4  -  a  n  i  soylq  u  i  n  i  c  acid,  m.  p. 
193°,  [a]i5  +1*7°  in  acetone,  which  when  treated  with 
acetone  containing  2  %  of  hydrogen  chloride  regenerates 
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(I).  4  -  p  -  Hydroxy  benzoylisopro py  l  idenequinide ,  m.  p. 

179 — ISO0,  is  obtained  by  hydrolysis  of  its  acetyl 
derivative,  m.  p.  165 — 166°.  H.  Burton. 

Reduction  of  acid  chlorides  under  reduced 
pressure.  Preparation  of  aldehydes.  V.  Ghig- 
naed  and  G.  Minoasson  (Co, nipt,  rend,,  1927,  185, 
1 173 — 1 176). — Working  at  200 — 225°/140 — 400  mm., 
with  platinum  oxide  as  catalyst,  benzoyl  chloride 
(60%),  phenylacetyl  chloride  (50%),  and  phenyl  - 
propionyl  chloride  (20%)  were  hydrogenated  to  the 
corresponding  aldehydes  with  the  yields  indicated, 
without  any  formation  of  the  by-products  which 
occur  under  normal  pressure.  In  the  aliphatic  series, 
also,  reduction  to  the  aldehyde  only  takes  place,  but 
the  aldehydes  were  carried  away  with  the  hydrogen 
chloride  evolved.  Under  reduced  pressure  at  300°, 
using  nickel  as  a  catalyst,  60%  of  benzaldehyde  was 
obtained  from  benzoyl  chloride,  but  poor  results  were 
obtained  with  aliphatic  acid  chlorides. 

B.  W,  Anderson. 

Constitution  of  o -ni  trob enzaldehy de  and  the 
interference  of  nitre-  and  nitroso-groups  on  the 
Zerewitinoff  method  for  the  determination  of 
active  hydrogen.  H.  Gilman  and  R.  E.  Pother- 
gill  (J,  Anier.  Chcm.  Soc..,  1927,  49,  2815 — 2818). — 
Nitrobenzene,  s- trinitrobenzene,  nitrosobenzene,  o- 
and  p-nitro toluenes,  and  p-ni  trosodimethylanil ine  all 
evolve  gas  when  treated  with  magnesium  alkyl 
halides  of  low  mol.  wt.,  thereby  indicating  the 
presence  of  “  active  hydrogen  55  (cf.  Zerewitinoff,  B.} 

1926,  720).  The  evolution  of  gas  under  similar 
conditions  from  o-nit-robenzaldehvde  does  not  there¬ 
fore  support  the  cyclic  formula  suggested  for  this 
substance  by  Tanaseseu  (A.,  1926,  726). 

F.  G.  Willson. 

Hydroxymethylene-aldehydes.  II,  Condens¬ 
ations  with  hydroxymethylenephenylacetalde- 
hyde.  H.  Rupe  and  A.  Huber  (Hclv.  Ghim.  Acta, 

1927,  10,  846 — 858 ;  cf.  Rupe  and  Knup,  A.,  1927, 
564) . — Hydroxymcthylcnepheny lacet aldehyde  [benz¬ 
oyl  derivative,  m.  p.  72°  (Rupe  and  Knup,  loc,  cit., 
describe  another  benzoyl  derivative,  in.  p.  115°); 
methyl  ether,  obtained  by  the  action  of  diazomethane], 
reacts  with  hydrazine  to  form  4-phenylpyr azole,  m.  p, 
230°  (silver  salt;  picrate,  m.  p.  1  off);  with  o-nitro- 
phenvlhydrazine,  to  yield  l-o-nitrophefiyl-^-jyhenyl- 
pyrazole ,  m.  p.  170'3,  and  a  compound, 

N02-CftH4-NH*N:CH*CPh:CH-KH,NH,C6Hi4*N02, 

ni,  p.  194°,  formed  by  interaction  with  2  mols,  of 
the  phenylhydrazme.  The  aldehyde  condenses  with 
o-phenylenediamine  in  alcohol  solution  to  form  the 

compound  GcH4<CTt^. _ x.  vermilion,  m.  p.  250° 

(dark  blue  and  yellow  hydrochlorides ).  With  o-nitro- 
aniline  there  is  formed  o-nitroan ili nomethyleneph myl- 
acetaldehyde,  m.  p.  112 — 130°  (oxime,  m.  p.  154°), 
which  on  reduction  forms  the  above  seven-mem bered 
ring  compound.  The  m-nitrmjiilina-deriv&tiYC f  m.  p, 
152'3  and  105—166°  (semicarbazone,  m.  p,  194°),  and 
the  p- n it rm n i hno-devr vat ire,  m.  p.  180°  and'  195°, 
are  described .  When  the  p  -  n  i  troa  nil  in  o -derivative  is 
treated  with  ammoniacal  silver  nitrate  solution, 
a  dark  blue  compound,  ClsHu03N3Ag,  m.  p.  154° 
(decomp.),  is  formed.  To  this  is  assigned  the 


structure  [0*ISrOIOcH4INUHIOPh*OHO]AgiNrH3.  aci- 
Quinonoid  structures  are  allocated  to  *  the  o-  and 
p-nitroaniliiio-derlvafcives,  since  they  give  dark  red 
colours  with  alcoholic  potassium  hydroxide.  Reduc¬ 
tion  of  the  p-nitroanilino-compound  with  tin  and 
acetic-hydrochloric  acids  furnishes  p - aminoanUino  - 
methylen ephenylacetoldehyde ,  m.  p.  95°  [hydrochloride t 
m.  p.  240°  (decomp.)].  Methoxymethylenephenyl- 
acetaldehyde  reacts  with  2  mols.  of  aniline  and  m-  and 
p-nitroanilines,  yielding  anilmomelhylenephenylacet- 
aldehy deanil,  m.  p.  137 — 139°,  m -nitroanilinomethylene- 
phenylacetaldehyde-m-nitroajiil,  m.  p.  174°,  and  p -nitro- 
anilinomethylenephenylacetaldehyde-p-nitroanil,  m,  p, 
258—260° ;  with  semicarbazide,  to  form  4 -phenyl- 
pyrazole-2 - carboxylam ide ,  m.  p.  106°,  and  with 
guanidine,  to  yield  2-ammo- 5 'phenylpyrimidme,  m.  p, 
162°.  In  all  these  reactions  the  methyl  group  is 
eliminated.  Magnesium  ethyl  bromide  reacts  with 
the  benzoyl  derivative  or  the  methyl  ether  of  the 
hydroxy-aldehyde,  eliminating  benzoic  add  or  methyl 

alcohol,  to  form  the  oxide,  ,  9®  b.  p.  98 — 100°/ 

CH— O 

11  mm.  H.  Burton. 

Isomerisation  of  hydroxy- aldehydes.  I. 
Transformation  of  diphenylglycollaldehyde  into 
benzoin.  S.  Danilov  (Bor.,  1927,  60,  [B],  2390— 
2401) — The  transformation  of  diphenylglycollalde¬ 
hyde  into  benzoin  is  due  to  the  conversion  of  the 
hydroxy- a ldehydie  to  the  hydroxy-ketonic  arrange¬ 
ment  and  to  rearrangement  of  the  skeleton  with 
disappearance  of  tertiary  carbon  atoms.  The  second 
condition  excludes  change  in  the  reverse  direction. 
The  transformation  is  effected  by  boiling  an  alcoholic 
solution  of  the  hydroxy-aldehyde  with  a  few  drops  of 
sulphuric  acid ,  ethylbenzoin  and  possibly  benzo- 
phenonc  arc  obtained  as  by-products.  Isomerisation 
cannot  he  effected  in  pyridine  even  in  the  presence  of 
mineral  acid.  Oxidation  of  diphenylglycollaldehyde 
by  copper  sulphate  in  the  presence  of  potassium 
hydroxide  affords  considerable  amounts  of  benzil, 
reaction  occurring  also  in  this  direction  when  the 
alcoholic  solution  of  the  aldehyde  is  heated  with 
mercuric  chloride. 

Hydrobenzoin  is  obtained  in  70%  yield  by  reduction 
of  an  alcoholic  solution  of  benzaldehyde  by  zinc  and 
hydrochloric  acid  under  definite  conditions ;  the  glycol 
is  transformed  into  diphenylacetaldehyde,  b.  p.  157*5°/ 
7  mm.,  when  heated  with  crystalline  oxalic  acid. 
Cautious  bromination  of  the  aldehyde  dissolved  in 
carbon  disulphide  affords  the  non -cry  stall  ine  bromo- 
diphenylacetaldehyde ,  converted  by  fres lily-precipitated 
barium  carbonate  at  100°  into  diphenylglycollaldehyde, 
which  appears  to  exist  in  a  liquid  form  and  a  solid 
variety,  m.  p.  (indef.)  162°  (also  +Cr>HA  The 
relationship  of  the  two  forms  is  not  definitely 
established.  Either  variety  is  readily  converted  into 
diphenylglycollnldoxime,  m.  p.  124°,  which  is  uni- 
molecular  in  boiling  benzene  and  diphenylglycollalde- 
hydesmnicarbazom ,  m.  p.  243°  (decomp.).  Reduction 
of  the  aldehyde  by  magnesium  terl, -butyl  chloride 
affords  as-diphcnylethylene  glycol,  m.  p.  122°. 
Oxidation  with  silver  oxide  converts  it  into  benzo- 
phenone,  whereas  with  permanganate  in  pyridine  it 
yields  benzilic  acid.  H.  Wren, 
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Constitution  of  the  monomethyl  ether  of 
phloroglucylaldehyde.  P.  Karrer  and  A.  Hel- 
fenstein  (Helv.  Chim.  Acta,  1927,  10,  789 — 794 ; 
cf.  A.,  1927,  564). — : p-Toluenesulpkonylation  of 

phlor  oglu  cy  laldehy  de  mono  methyl  ether  (2  :  4-di- 
hydroxy-  6 - methoxy benzaldeli3rde) ,  m.  p.  203"  (Hcrzig 
and  Wenzel,  A.,  1904,  i,  251;  4,-benzoyl  derivative, 
m.  p.  85°;  dibenzoyl  derivative,  m.  p,  131°),  yields 
2  -  hydroxy  -  4  -  p  -  toluenemilpJio nyloxy  -  0  -  methoxybenz  - 
aldehyde ,  m.  p.  104°.  Methylation  of  this  compound 
yields  4  -  p  -  toluenesulphonyloxy -2:6-  dimethoxybenz  - 
aldehyde ,  m.  p.  137°  after  sintering  at  118°,  which  is 
hydrolysed  by  alcoholic  sodium  hydroxide  to  4- 
4-hydroxy -2  :  b-di methoxybe nzaldehydc ,  m.  p.  224°  after 
previous  sintering.  b-p-Toluenes ulphonyloxy- 2  :  4- 
dimethoxybenzaldchyde  has  in,  p.  144°.  The  dihydroxy - 
methoxybenzaldehyde  of  m.  p.  139"  (A.,  1927,  564) 
is  2  :  6-dihydroxy-4-methoxybenzaldehyde, 

H.  Burton. 

Derivatives  in  the  ci/elo- octane  series.  M, 
Godchot  and  (Mlle.)  Cauquil  (Compt.  rend.,  1927, 
185,  1202 — 1203) . — cydo-Octanone  when  oxidised  by 
chromic  acid  forms  suberic  acid.  In  ethereal  solu¬ 
tion  the  ketone  is  reduced  by  sodium  in  presence  of 
a  saturated  solution  of  sodium  hydrogen  carbonate, 
yielding  cyclo -octanol,  m.  p.  14—15°,  b.  p.  106 — 
108°/22  mm.,  d17  0*9663,  n\]  1*4844  (phenylur  ethane, 
in.  p.  62°),  and  a  little  <s  azdaylpinacone, 5 '  C1GH30O<>, 
m.  p.  84—85°.  By  the  dehydration  of  cycZo-oetanol 
with  boiling  phthalic  anhydride,  eydo- octene  and  a 
small  quantity  of  a  polymeride,  (CgHjj),,,  are  obtained. 
Magnesium  methyl  bromide  reacts  with  cyclo- octanone, 
but  the  tertiary  alcohol  thus  formed  loses  1  mol.  of 
water  during  distillation,  giving  tSd-methylvyedo- 
octene ,  b.  p.  158—100°,  cF  0*8515,  n\*  1*4073  (nitroso- 
chloride,  m.  p.  107 — 108°).  B.  W\  Anderson. 


Synthesis  of  oc-indanones.  F.  Mayer  and  P. 
Muller  (Ber.,  1927,  60,  [B],  2278 — 2283;  cf.  van 
Ziitphen,  Diss.,  Frankfurt,  1923). — 1-Methylnaph- 
thalene  is  converted  by  p - clilo ropr opiony  1  cliloride 
into  4-g-ehloropropionyl-l -methyhiaphthalene,  trails- 
*  Ptt  formed  by  concentrated  sub 

,/\/j  -\  pliuric  acid  into  8 -methyl- 2- 
1  I  -CH2  naphthindan  -  3  -  one  (I).  1- 

\  bos'  Methylnaphthalene  can  be  re- 

.  \,  placed  by  naphthalene  or  its 

1-chloro-,  1-bromo-,  or  2  : 6-di- 
methyl  derivatives  and  (behloro- 
propionyl  chloride  by  p-chloro-n-butyryl  chloride. 
King  closure  could  not  be  effected  with  the  ketones  from 
1  -methoxynaphthalene,  aeenaphthene,  or  tetrahydro- 
naphthalone  or  from  4-chloroacetyl- 1  -methylnaphtha- 
3,ene.  The  presence  of  two  substituents  in  the  nucleus 
appears  necessary  for  ring  closure  of  benzenoid  ketones 
prepared  with  p-chloropropionyl  chloride,  whereas 
those  derived  from  p-chloro-n-butyryl chloride  give  un¬ 
saturated  compounds  in  place  of  the  expected  indan- 
ones.'  '  The  course  of  the  change  therefore  consists 
ni  initial  loss  of  hydrogen  chloride  exclusively  in  the 
side-chain  followed  by  transformation  of  the  unsatur¬ 
ated  ketone  into  the  indanone.  This  view  is  sup¬ 
ported  by  the  direct  production  of  indanones  from 
erotonyl  chloride  and  hydrocarbons  and  the  inability 
of  a-ketones  from  chloroaeetvl  chloride  and  naph¬ 


thalene  derivatives  to  pass  into  acenaphthenonea. 
The  following  ketones  are  derived  from  naphthalene  : 
1  - $-chloropropionyl-  (whence  1  -phenyl -3-a- naphthyl - 
pyrazoline,  m.  p.  167—168°);  1-p -ckloro-n-buiyryl- ; 

4-8 -chloropropionyl-l-methyl-,  m.  p.  00°;  4-B-c/iforo- 
n-butyryl- 1  -methyl-,  m.  p.  48—49°;  4-chloro-l-fi- 
chloropropionyl-y  m.  p.  47° ;  4-chloro-l-$-chloro-n- 
butyryl-,  4-bromo-l  -  $-chloropropionyl-,  m.  p.  63°; 
4-bromo-l- $-chloro - n - butyryl - ;  1:6- dimethyl -4-P- 
chloropropionyl- ,  m.  p.  58°;  4-methoxy- 1  - $-chloro- 
propionyl-,  m.  p.  77—78°;  4:-chloroacetyl-l -methyl- 
naphthalene,  b.  p.  182 — 184°/15  mm.  p-$-Chloropropi- 
onyldiphenyl ,  m.  p,  120°,  a- $-ch loroprop ionyldiphmyl- 
em  oxide  ,m.  p.  1580,5-p-chloropropionylaeeimphthene# 
m.  p.  81°,  $-bromo-p-methylprop iophenonc,  m.  p.  90°, 
6-chloro-3-P-chloropr&pionyltolue}ie,  m.  p.  40°,  5-chloro - 
2-$-chloropropionyltolueneyD-chloro-2-$-chloro-n-butyryl- 
toluene ,  4 -chloro - 3 - p -chloroprop io nylloluene  ( 1  - phenyl - 
3  :  2 ' -chloro-m-tolylpyrazolme,  m.  p.  123°),  %$-ehloro- 
propionyl  -  p  -  xylene  (I  -  phenyl  -  3  -p- xylylpyrazoline, 
m.  p.  117°),  and  2 - p - chloro-n- b u tyryl-p-xyle ne  are 
described.  The  following  unsat  orated  ketones  are 
derived  from  naphthalene  :  4 -erotonyl -l -methyl-,  b.  p. 
205 — 206°/14  mm.  ( dibromide ,  m.  p.  109u) ;  4 -acrylyU 
1  -methyl-,  b.  p,  ISO — 190°/14  mm,  (< dibromide ,  m.  p. 
89°);  4-ckloro- 1  -acrylyl- ,  b.  p.  180 — 192°/12  mm., 
(■ dibromide ,  m.  p.  89°);  4-chloro-l-crolonyb,  b.  p. 
105 — 206°  (, sic) /14  mm.  ( dibromide ,  m.  p.  135°); 
4 -bromo- 1  - aerylyl-,  b.  p.  210 — 215°/15  mm.  (dibrom- 
idc ,  m,  p.  106°) ;  4-bromo- 1  -erotonyl-,  b.  p.  210 — 212°/ 
14  mm.  (dibromide,  m.  p.  137°) ;  l-crotonylnaph- 
thalem,  b.  p,  194 — 196°/14  mm.  (dibromidc,  m.  p. 
99°).  5-  C7<  loro-  2 -crotonyltoluene,  b.  p.  151—153°/ 
22  mm.  and  2-crotonyl-p-xylene,  b.  p.  152—153°/ 
22  mm,,  have  been  prepared.  The  following  a-naphth- 
indamS-ones  are  described  :  1  :  8 -dimethyl-,  m.  p. 

70°;  8 -methyl-,  m.  p,  133° ;  8-chloro-,  m.  p.  143°; 
8-ehloro- 1  -methyl-,  m.  p.  81° ;  S-bromo-,  m.  p.  138°; 
8-bromo-l-methyl-,  m.  p.  94°;  1  -methyl-,  m.  p.  99°; 
5:8 -dimethyl-,  m.  p.  91°;  the  parent  substance  has 
m.  p.  103°.  The  following  indan-3-ones  have  been 
prepared  :  b-chloro-b{l) -methyl-,  b.  p.  188 — 190w/ 
14  mm. ;  b-chloro-4-meihyl in,  p.  71°;  4-ekloro-l- 
methyl-,  m.  p.  128°;  4  : 1  -dimethyl- ,  m.  p.  78°. 

H.  Wren. 

Distyryl  ketone  and  triphenylme thane,  XIII. 
Coloured  compounds  of  unsaturated  ketones 
with  acids.  F.  Strauss  [with  W.  Heyn]  (Annalen, 
1927,  458,  256 — 310). — Further  evidence  in  favour  of 
analogous  general  formulae  of  the  types  (I) 


[CRW'-OMe]Gl,HgCl2  and  (II)  [CR'R^OHpbHgCls 
for  the  complex  salts  of  the  methochlorides  and 
hydrochlorides,  respectively,  of  unsaturated  ketones 
is  furnished  (a)  by  the  preparation  from  distyryl 
ketones  of  compounds  of  type  (I)  which  closely 
resemble  the  corresponding  compounds  of  type  (II), 
and  { b )  by  the  conversion  of  (II)  into  (I)  by  methyl - 
ation.  pp  -  Dimethoxyeinnamylideneacetophenono 
[(c)  cf.  A.,  1925,  i,  1430],  prepared  from  p-methoxy- 
cinnamaldchyde  and  p-methoxyacetophenone,  yields 
a  dihydrochloride  and  mercurichloride  (type  II),  m.  p. 
144 — 146°  (decomp.),  which  resemble  the  hydro - 
chloride 3  decomp.  6^1 — 7 0A  and  mercur iehloride  (type  I), 
in.  p.  138 — 142°  (decomp.),  of  its  methochloridc. 


06 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


y-Chloro  -  a  -  m ethoxy  -  as  -di-p-  anisyl  -  A ^  - pentadicno 
(III),  m.  p.  86—88°  (cl.  A,,  1010,  i,  563),  is  converted 
by  hydrogen  chloride  into  ay-dichloro-ae-dianisyl- 
A^.pentadienc,  but  in  presence  of  methyl  alcohol  it 
gives  the  methocliloride  (IV)  of  pp'-dimcthoxydistyryl 
ketone  {y-chloro-y-mcthoxy-a£<li-p-anisyI-Ao5-pent- 
adienc).  this  cannot  be  isolated,  but  its  hydro¬ 
chloride,  decomp.  75—80°,  and  mercurichloride,  (I), 
decomp.  175 — 178°,  closely  resemble  the  dihydro¬ 
chloride  and  mercurichloride  (II),  decomp.  177—178°, 
of  yp'-dimethoxydistyryl  ketone.  The  transform¬ 
ation  (III) — HIV),  which  takes  place  less  readily  in 
the  distyryl  than  in  the  phenyl  styryl  ketones  (c), 
must  therefore  consist  in  the  migration  of  a  methoxyl 
group.  It  is  shown  that  hydrogen  chloride  probably 
combines  with  this  group,  forming  an  active  polar 
molecule,  which  then  yields  mainly  one  or  the  other 
of  the  above  products  according  to  the  conditions. 
The  ketone  methochloride  is  an  intermediate  product 
in  the  conversion  of  the  abnormal  ketone  chlorides 
into  the  ketones  in  methyl  alcohol.  This  reaction 
(A.,  1900,  i,  859)  does  not  take  place  in  anhydrous 
methyl  alcohol ;  instead,  ay- dichloro -as -diphenyl - 
A^5- pentad  icne  yields  mainly  a  bimolecular  clilorinc- 
freo  substance  of  high  m.  p.,  which  is  also  formed 
directly  from  the  ketone  and  methyl-alcoholic 
hydrogen  chloride.  The  coloured  by-product  obtained 
in  the  decomposition  of  yy-chloromethoxy-ay-dianisyl- 
propylenc  (c)  is  2:4:  6-trianisylpyrylium  chloride. 
The  methochloride  (IV)  is  converted  by  sodium 
methoxide  into  the  dimethylacctal  of  pp '-dim  ethoxy- 
distyryl  ketone  (yy-dimetkoxy-xz-dianisyl-^-peiii* 
adiene ),  b.  p.  222 — 224°/0-2 — 0*4  mm.  (decomp,). 
When  the  abnormal  ke tonic  chloride  of  distyryl  ketone 
is  warmed  in  ether  with  methyl  alcohol  and  mercuric 
chloride  it  gives  first  y-chloro-a-mcthoxy-as-diphenyl- 
A^-pentadiene  (c),  and  then  the  mercurichloride  (I), 
m.  p.  134 — 136°,  of  distyryl  ketone  methochloride 
(. hydrochloride ).  This  last  is  converted  by  sodium 
methoxide  into  yy-dimethoxy-az-diphen yl-A^-penta- 
diene ,  m.  p.  56 — 57°,  b.  p.  178 — 179°/0-4  mm,, 
identified  by  hydrogenation  to  yy-dimethoxy-as- 
diphenylpentane.  The  complex  salts  of  cinnainyl- 
ideneacetophenone  (mercurichloride)  and  of  its  metho- 
chloride  {hydrochloride)  are  very  soluble  and  much 
less  stable  than  those  of  the  isomeric  distyryl  ketone 
derivatives.  Such  weakly  basic  ketones  tend  to 
form  complex  salts  with  more  than  1  mol.  of  mercuric 
chloride. 

The  above  ketone  methochloride  derivatives  are 
more  simply  prepared  by  treating  a  suitable  complex 
salt  (e.g.,  the  dihydrochloride  of  ^p'-dimethoxydistyryl 
ketone  and  the  ferrichloride  of  distyryl  ketone  or 
cinnamylideneacetophenone)  of  the  ketone  in  ether 
with  5 — 8  mols.  of  anhydrous  methyl  alcohol.  The 
isolation  of  the  complex  salt  is  not  necessary  and  the 
product  may  be  directly  converted  into  the  ketone 
dimethylacetal.  The  yield  of  the  latter  depends  on 
the  solubility  of  the  intermediate  methochloride 
complex  and  on  the  degree  to  which  it  is  hydrolysed 
by  the  water  formed  in  the  reaction.  Since'  the 
ketones  do  not  appear  to  unite  directly  with  methyl 
halides  the  reversible  formation  from  the  highly 
coloured  ketone  methoclilorides  and  their  complex 
salts  of  nearly  or  quite  colourless  ethereal  solutions 


indicates  that  they  are  in  equilibrium  with  non- 
ionised  ^-forms,  CR'R"Cl'OMe. 

Comparison  of  the  absorption  spectrum  of  the 
halochromic  solution  of  distyryl  or  phenyl  styryl 
ketone  in  100%  sulphuric  acid  with  that  of  an  equi¬ 
valent  solution  of  the  corresponding  abnormal  keto- 
ehloride  indicates  that,  contrary  to  the  statement  of 
Hantzsch  (loc.  cit.),  the  two  solutions  cannot  contain 
the  same  complex  salt.  Further,  the  ketoehloridcs 
are  rapidly’changed  under  these  conditions  into  water- 
soluble  products,  whilst  the  ketones  are  quantitatively 
regenerated  from  their  solutions  by  water  even  when 
the  sulphuric  acid  contains  hydrogen  chloride.  By 
analogy  with  the  ketone  methoclilorides  it  is  suggested, 
that  the  earbonium  atom  in  the  complex  salts  derived 
from  the  ketochlorides  is  that  to  which  the  methoxyl 
group  becomes  attached  on  methoxylation,  fie.,  the 
a -carbon  atom,  and  salts  from  the  abnormal  chloride 
of  distyryl  ketone  are  formulated, 

[CIIFh:CH*Cai:CE'GHPh]X.  Wizingcr’s  classific¬ 
ation  of  chlorine  as  a  negative  auxoclirome  (A.,  1927, 
764)  is  not  in  accordance  with  results  obtained  with 
abnormal  ketoehloridcs  and  triphcnylmcthyl  chloride 
derivatives  (of.  A.,  1922.  i,  148).  H.  E.  F.  Notton, 

Substitution  products  of  4-hydroxybenzo- 
phenone  and  its  methyl  ether.  W.  B lakey,  W.  I. 
Tones,  and  H.  A.  Scarborough  (J.C.S.,  1927,  2865— 
2872). — Halogeno-  and  nitro -substituents  enter  first 
the  positions  adjacent  to  the  hydroxyl  group  of 
4-hydroxy  benzophenone  and  further  substitution  takes 
place  in  the  opposite  nucleus.  Conversion  of  the 
hydroxyl  group  into  methoxyl  lessens  its  directive 
power  and  generally  only  one  of  the  adjacent  posi¬ 
tions  is  substituted,  the  second  substituent  entering 
the  opposite  nucleus  and  the  third  the  nucleus  con¬ 
taining  the  methoxyl  group.  S-GhloroA-methozy- 
benzopkenone ,  m.  p.  98°,  obtained  by  chlorination  of 
the  methoxy-compoimd  in  glacial  acetic  acid,  yields 
on  further  chlorination  3  :  o-dichloroA- meth oxybenzo - 
phenone,  in.  p.  74°  (also  prepared  by  chlorination  of  the 
me  thoxy- com  pound  in  acetic  acid  containing  sodium 
acetate).  The  latter  gives  an  a-oxime,  m,  p.  146°, 
which  is  transformed  into  3  :  D-dichloroA-methoxy- 
benzanilide ,  m.  p.  154°.  3  :  5 -Dick loroanis ic  acid , 

m.  p.  202°,  may  bo  obtained  by  hydrolysis  of  the 
anilide  or  by  direct  chlorination  of  the  acid.  3:5- 
Dickloro-'l-hydroxybenzopkenone,  m.  p.  148°,  is  obtained 
by  hydrolysis  of  the  me  thoxy- compound  or  by 
chlorination  of  4-hydroxy  benzophenone.  Z-BromoA~ 
methoxyben zoph enone,  in.  p.  94°,  gives  an  a -oxime, 
m.  p.  164°,  which  is  transformed  into  3-6romo-4- 
metkoxybenmnilide,  m.  p.  170°,  and  a  (3 -oxime,  m.  p. 
111*5°,  which  is  transformed  into  benz-3~hromoA- 
meihoxy anilide,  in.  p.  156°.  3-Ckloro-o-bromoA- 
methoxy benzophenone,  m.  p.  92°,  is  obtained  by 
chlorination  of  the  corresponding  bromo- compound. 
3  - 1 odo- 4 -meth oxyben  zoph  enone ,  m.  p.  81°,  prepared  by 
the  action  of  an  acetic  acid  solution  of  iodine  mono- 
chloride  on  the  hydroxy-compound ,  yields  an  a -oxime, 
m.  p.  182°,  giving  3 -  iodo-^-metkoxybenzanilide,  m.  p, 
206°,  The  8 -oxime,  m.  p.  135°,  is  transformed  into 
benz-3-iodoA-methoxyanilide,  m.  p,  164°.  3-7odo-4- 
hyd roxy benzophenone,  m.  p.  184°,  is  obtained  by 
hydrolysis  of  the  corresponding  methoxy-compound 
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or  by  iodination  of  the  hydroxy- compound  with  a  5% 
solution  of  iodine  in  potassium  iodide,  3  :  5 -Didodo- 
4-h y  dr  oxy  benzophenone,  m.  p.  145°,  is  obtained  by 
iodination  of  the  hydroxy -com pound  with  an  acetic 
acid  solution  of  iodine  monochloride  containing 
s od itu: n  aeetat e.  3- Niiro - 4 - meth Qxybenzophe none ,  rn ,  p , 
105°,  prepared  by  the  action  of  an  excess  of  nitric  acid 
(d  1*5),  yields  an  cc-ozkm,  in.  p.  179  giving  3-?iitroA~ 
meihoxybenmmlide,  m,  p,  163°,  3 : 5-DinilroA- 

meth oxybenzoph enone,  m.  p,  105°,  is  obtained  by  the 
action  of  a  methyl -alcoholic  solution  of  sodium 
methoxide  on  4  -  cliloro  -3:5-  dinitrobenzophenone 
(CJllniann,  A.,  1909,  i,  473),  Nitration  of  4-hydroxy- 
benzophenone  with  an  excess  of  nitric  acid  (d  1*4} 
gives  3  :  b-dinitroAdiydroxybenzophmom,  m.  p.  138° 
(of.  Ullmann,  loo »  cit.),  together  with  unidentified 
substances.  i¥-N  tiro-4  -  meth  oxybenzoph  enoi  te  >  m.  p. 
95°,  is  prepared  by  the  interaction  of  9ft-nitro benzoyl 
chloride,  anisole,  and  aluminium  chloride  in  carbon 
disulphide.  3:3'-  Dinitro  -  4  -  methoxy  benzophenone, 
m,  p.  143°  [hydroxy-compound,  m,  p.  165°),  is  prepared 
by  the  action  of  a  solution  of  nitric  acid  (d  1*5)  in  glacial 
acetic  and  sulphuric  acids  at  — 10° ;  some  2'(?):3- 
dinitroA-Tnethoxybenzophenone,  m,  p.  125°,  is  con¬ 
currently  formed.  Nitration  of  4/-mtro-4-methoxy- 
benzophenone  with  nitric  acid  ( d  1*5)  alone  yields 
3  :  4'  -  dinitro  A-meikoxybenzoph  enone,  m.  p.  174°. 
Nitration  of  4  -in  ethoxy  benzophenone  yields  3:3':  5- 
trinUroA-metliozybenzopJmiom,  m.  p.  184°,  which  is 
also  obtained  by  nitration  of  the  3:3'-  or  the  3:5- 
dinitro-compounds.  The  structure  follows  from  the 
fact  that  it  gives  some  m-nitrobenzoic  acid  on  oxid¬ 
ation  and  that  no  isomerides  are  formed  in  the  second 
method  of  preparation.  2'(  1)  :  3  :  5  -  Trinitro  -  4  - 
methoxybenzophmo?ie,  m.  p.  142°,  was  separated  from 
the  nitration  products  of  4  -meth oxy benzophenone  and 
of  3  :  5- dinitro -4- me thoxy benzophenone. 

Gk  A.  C,  Gough. 

Organic  compounds  of  sulphur.  ¥111,  Action 
of  Mg>+Mgl2  on  aromatic  thioketones*  A, 
Schohbeeo  and  O.  ScmjTz  [with  W.  Marschner] 
(Ber.,  1927,  60,  [J7],  2351 — 2353).— 4  :  i'-Dimethoxy- 
tl i i obei iz ophenone  is  converted  by  magnesium  sub- 
iodide  into  tetr a- amy lethy lene  sulphide  (ef.  A.,  1927, 
867)  and  tctra-anisylethyleiie ,  In  reactions  of  this 
type  it  is  probable  that  additive  compounds 
[MgI*S*CAr2]2  are  intermediately  produced  and  that 
they  are  also  formed  when  thioketones  react  with 
Grignard  reagents.  IT.  Wren, 

^  Parachor  and  chemical  constitution.  VI. 
Cases  of  supposed  ring-chain  tautomer  ism. 
P.  1,1  Garner  and  S.  Suoxjbn  .(J.C.S.,  1927,  2877— 
2883). — Determinations  of  the  parachor  have  been 
mad©  to  obtain  evidence  as  to  the  structure  of 
qulnoncs,  dibasic  acid  chlorides,  and  diketones.  The 
paracliors  of  quinones  and  diketones  show  that  little 
or  none  of  the  peroxide  form  exists  in  them,  whilst 
the  paracliors  of  the  symmetrical  and  the  tinsym- 
ractrical  forms  of  phthalyl  chloride  are  in  agreement 
witn  the  deductions  made  from  purely  chemical 
evidence.  The  following  determinations  are  made  : 
jnbenzoquinone,  236*8  (calc,  for  the  diketone,  236*1; 
for  peroxide,  219*0);  toluquinone,  272-0  (calc,  for 
diketone,  275*1;  for  peroxide,  258*0) ;  phthalyl 


chloride,  in.  p.  13°,  373*9 ;  m.  p.  88*5'J,  367*8  (calc, 
for  tho  5-form,  377*5 ;  for  the  362*8) ;  sueeinyl 
chloride,  m.  p.  18*5°  (corr.),  282*6  (calc,  for  s-form, 
282-6;  for  as-,  267*9);  benzil,  480*8  (calc,  for  diketone, 
476*0;  for  peroxide,  464*4);  2  :  2'-dimethoxybenzil, 
598-8  (calc.,  for  the  diketone,  594*0;  for  the  peroxide, 
582*4).  The  high  value  for  the  parachor  of  the 
phthalyl  chloride  of  m.  p.  88*5°  is  probably  due  to 
partial  conversion  into  the  lower- melting  form  at  the 
temperatu.ro  at  which  the  density  determinations  were 
made.  G.  A.  0.  Gough. 


Hydr  oxynaplithaqruinone .  VII.  Bromin- 

ation  of  naphthazarin.  A.  S.  Wheeler  and 
B.  G.  Carson  (J.  Arner.  Chem.  Soc.,  1927,  49,  2825— 
2829 ;  ef.  A.,  1923,  i,  1020) , — Brom i nation  of  naphth¬ 
azarin  (5  :  8-dihyclroxy-l  :  4  -  naphtha  qu  inane ;  ef. 

Dimroth  and  Buck,  A.,  1926,  297)  in  boiling  glacial 
acetic  acid  affords  2:3:0:  Idetrahromonaphtkazarin, 
bronze-coloured,  m.  p.  300°  (diacetate,  yellow,  m.  p, 
262°),  which  when  boiled  with  alcoholic  aniline  yields 
a  dibromodianilinonaphihazarin,  bronze-coloured , 

m.  p.  251°.  Prolonged  treatment  of  naphthazarin  with 
bromine  in  acetic  acid  at  the  ordinary  temperature 
affords  2  :  3  :  6  :  7  -  tetrabromo  - 1  :  4  ;  5  :  8  -  naphthadi- 
quinone,  yellow,  subliming  at  275 — 280°,  which  is 
converted,  as  above,  info  a dib ro modianilmoAonvaii  ve , 
brown*  subliming  at  220—225°.  2  :  3 -Naphthazarin 

dichloride  (cf,  Zincke  and  Schmidt,  A.,  1895,  i,  013) 
ia  obtained  by  treating  1:4:5: 8-tetrahydroxy- 
naphthalene  with  chlorine  In  chloroform.  2:3* 
OH  OH  Dibromonaphthazarin,  obtained  by 

treating  naphthazarin  in  glacial 
acetic  acid  with  1*5  mols.  of  bromine 
(cf.  Wheeler  and  Edwards,  A., 
O  IT  *  ■  A  ^  191 8  ,  i,  75) ,  condenses  with  o-phenyl- 
W  0eri4  enediamino  in  alcohol,  with  forma¬ 
tion  of  a  purplish -blue  compound,  decomp,  about  225°, 
presumably  of  the  annexed  formula, 

F.  G.  Willson. 

Anthracpiirionylisatogen  and  other  condens¬ 
ation  products  of  anthra  quin  one-2- aldehyde.  Ik 
Buggli  and  A.  Disler  (Helv.  China.  Acta,  1927,  10, 
938—947 ;  cf.  A,,  1921,  i,  811;  1925,  i,  561}.— 
Anthraquinone-2-aldchyde  condenses  with  2 : 4- 
dinitro toluene  in  nitrobenzene-piperidine  solution  to 
form  p  -  (2  : 4  -  diniirophenyl)  -  «  *  (2  -  anthraquinonyl)  - 
ethylene,  m.  p.  281c  [dichloride,  m.  p.  250°;  dibromide t 
m.  p.  252°).  The  dibromide  when  treated  with 
pyridine  or  alcoholic  potassium  hydroxide  regenerates 
the  stilbene  derivative,  whilst  the  dichloride  is  con¬ 
verted  by  pyridine  into  a-chloro-$-( 2  :  4 - di ni t roph enyl ) - 
a- (2 -anthraquinonyl)eihylene,  (I),  m.  p.  218°.  Treat¬ 
ment  of  this  last  substance  with  pyridine-alcoholic 
potassium,  hydroxide  furnishes  p*(2  ;  4 -diniirophenyl}- 
a- (2 *anthraquino7iyl)acetylene  (II)  (10 — 15%  yield), 
m.  p.  272—273°  ( dichioride ,  m.  p.  246° ;  dibromide, 
m,  p.  238°).  When  a  solution  of  (I)  or  (II)  in  pyridine 
is  exposed  to  sunlight  there  is  produced  G-n-tfro-2- 
(2 -an  ihraquinonyl)  isa  logen , 

N02-06H3<^>C-C6H3<gg>G6H4)  m.  p.  282". 

converted  by  phenyl  hydrazine  into  Q-niiro~2~{2~ 
anthraqu  inonyl)  index yl, 

N02-CW3<^^!>C<3uH702)  m.  p.  328-334° 
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(acetyl  derivative,  m.  p.  295°  with  previous  de¬ 
comp-)- 

Anthraquinone  -  2  -  aldehyde  (1  -  phenyl  -  3  -  methyl - 
pyrazolone  derivative,  m.  p.  243v:;  0[-&elocfi7fcydro- 
thiondphthen  derivative,  m.  p.  334—336°)  condenses 
with  ethyl  malonate,  ethyl  acetoacetate,  benzoyl- 
acetone,  a-picolinc,  and  2-methylqu  inoline,  in  presence 
of  piperidine,  to  give  tho  following  derivatives  of  a-(2- 
anthraqu inonyl )ethylene  :  pp -dicarbethoxy*,  m.  p. 
223°:  $-acetyl-$-carbethoxy-}  m.  p.  180°;  $-benzoyl-$- 
acetyl->  m.  p.  243°;  (ha -pyridyl-,  m,  p.  175°,  and 
P-c x-quinolyl-*  m.  p.  174°,  respeetivehn 

H.  Burton. 

Anthraquinone  derivatives  (diurethano-1  ;  l'~ 
dianthraquinonyls ) .  W.  Smith,  J.  Thomas,  and 
Scottish  Dyes,  Ltd —See  B.,  1927,  902, 

Manufacture  of  dib en^anthr onyls .  I.  G,  FxiR- 
benind.  A.-G. — See  B.,  1927,  903. 

Saponins  and  related  substances,  XVIII. 
Sugar-beet  sapogenin.  XIX,  Identity  of  beet 
saponin  with  clean  ol,  the  phytosterol-like  sub¬ 
stance  from  olive  leaves,  and  with  caryophyllin 
from  cloves.  A.  W.  van  dee  Haar  (Rec.  trav. 
cliinn,  1927,  46,  775—792,  793— 798).— XVIII.  By 
the  addition  of  ether  and  light  petroleum  to  an 
alcoholic  solution  of  the  alkali-soluble  portion  of  the 
scum  obtained  when  beet-sugar  liquors  arc  treated 
with  lime,  a  saponin  (A),  blackening  at  214—216°,  is 
obtained.  From  the  mother-liquors  two  other  frac¬ 
tions  arc  obtained  :  B,  m.  p.  214—216°,  and  C , 
m.  p.  206°,  Saponin  B,  on  hydrolysis  with  dilute 
sulphuric  acid,  affords  a  sapogenin,  m.  p.  307°, 
together  w  ith  pentoses  and  meth}rlpcnfcoses.  Saponin 
C  similarly  gives  pentoses,  small  amounts  of  methyl- 
pentoses,  and  the  same  sapogenin.  This  sapogenin, 
which  was  also  obtained  directly  from  beet  (yield 
0*0025%),  was  prepared  in  quantity  from  the  scum 
bv  Roberts  method .  It  is  concluded  that  the 
formula  is  actually  €slH50O3  (see  also  below)  and  not 
C22H36Q2  (Aiulrllk  and  Votooek,  A.,  1899,  i,  157), 
The  sapogenin  gives  Liebenn ami's  cholesterol  reaction 
and  Kahlenbcrg's  reaction  with  a  chlorofonn  solution 
of  antimony  pcntaehloride.  The  potassium  salt, 
OH*C«0H4g*CO£K,  the  methyl  ester,  m.  p.  199 — 200° 
(acetyl  derivative,  in.  p.  223°).  and  the  diphenyl- 
carbamide}  m,  p.  137 — 13S0*  are  described.  Acetic 
anhydride  converts  the  sapogenin  into  diacdyl- 
sapogenin  anhydride,  m,  p.  315°.  When  crystallising 
with  a  molecule  of  acetic  anhydride  it  has  m.  p,  215° 
{solidifying  and  re-melting  at  315°)  and  is  evidently 
identical  with  diaeetyloleanol  (Powder  and  Tutin, 
J.C.S.,  1903,  93,  S97)  and  with  diaeetyleary ophyl  1  i n 
(Dodge,  A,,  1919,  i,  91).  MonoaceiyUapogenin,  m.  p. 
260°  (corresponding  with  analogous  derivatives 
obtained  by  the  above  authors),  is  prepared  by  the 
action  of  ethyl  or  methyl  alcohol  on  tho  di acetyl 
anhydride. 

XIX.  The  identity  of  these  substances  and  their 
corresponding  derivatives  is  deduced  from  a  com¬ 
parison  of  their  recorded  physical  and  chemical 
properties.  Caryophyllin  has  +79-7°  in  chloro¬ 
form  (Dodge  gives  +54*5°)  and  yields  a  methyl  ester, 
m.  p.  198°,  The  following  derivatives  are  compared 
and  found  to  possess  similar  properties  :  methyl 


esters,  acetyl  derivatives  of  the  methyl  esters,  diacetyl 
anhydrides,  monoacetyl  derivatives,  and  diphenyl- 
carbarn  ides.  A  table  giving  the  colours  obtained  by 
Kahlenberg’s  reagent  with  various  sterols  and  sapo¬ 
genin  derivatives  is  also  included. 

G.  A,  Cl  Gough. 

Chemical  nature  of  glycyrrhizin,  M.  Galassi 
(Arch.  Farm,  sperim.,  1927,  26,  231 — 240). — In  the 
pure  crystalline  form,  neither  glyeyrrhizin  nor  glycyr- 
rhizic  acid  reduces  Fehling’s  solution,  and  the  acid 
contains  no  nitrogen.  Hydrolysis  of  the  acid  yields, 
not  glycuronie  acid,  as  stated  by  Tsehireh  and  Gaueh- 
niann  (A.,  1908,  i,  898),  but  gluconic  acid  (2  mols.) 
and  glyeyrrhetic  acid  (1  mol.),  so  that  glycyrrhizie 
acid  is  a  gluconic  ester  of  glyeyrrhetic  acid. 

T.  H.  Pope. 

Action  of  cold  concentrated  sulphuric  acid  on 
pernitrosoketocineole.  A.  D’Ambrosio  (Gazzctta, 
1927,  57,  717 — *1 26 ) .  — When  pernitrosoketocineole  is 
treated  with  cold  concentrated  sulphuric  acid  under 
the  conditions  employed  for  the  conversion  of  per- 
nitrosocamphor  into  tsopinolone,  nitrous  oxide  is 
evolved  and  1  -acetyl -Z-impi opylid em~ A 1  - cy cl openfc n e 
(I),  m.  p.  90—91°,  dF  1*0857,  rif>  1*59329,  is  obtained. 
The  ketone  forms  an  oxime f  m,  p.  167°,  and  a  semicarb- 
atone ,  m.  p.  240°  (decomp.) ;  on  catalytic  hydrogen¬ 
ation,  six  atoms  of  hydrogen  are  taken  up  simul¬ 
taneously  (indicating  the  presence  of  a  conjugated 
system)  to  give  l-fi-ethanol-Z-isoprojnjlcyclopentayie, 
b.  p.  214 — 215D,  wTiich  with  alkaline  potassium  per¬ 
manganate  gives  inactive  dihydropinolone  (1-acetyl- 
3-W0propyIc//cfr>pentane)  (se?nicarbazone,  m.  p.  158°). 
The  ketone  (I)  is  oxidised  by  hydrogen  peroxide  to 
acetone  and  succinic  acid.  It  is  considered  that  in 
the  formation  of  the  ketone,  water  is  added  first  to 
the  pernitroso -group,  then  to  the  other  linking  ;  ring 
closure  then  giving  the  compound 

~  /  CHV  OH-  CMc  *  OH 

HO*CMcvvCH\  /  i  there  would  be  ob- 

\CH.,-C—N202H 

tained  on  loss  of  nitrous  oxide  and  opening  of  the 
cyclopropane  ring  the  trih ydrated  form  of  the  ketone 
(I),  *  1.  W.  Wignall. 

Action  of  diazonium  salts  on  a-terpineol- 
hydroxylamineoxime .  A.  D’Ambrosio  (Gazzetta, 
1927,  57,  726—731)  —  <x-Terpmeol  hydroxy  lamine- 

oxirne,  prepared  by  the  method  of  Gusmano  (A., 
1912,  i,  272),  reacts  with  benzenediazonium  chloride 
to  give  a  benzen  eazo  -  compound ,  m.  p.  199—200°,  in 
which  the  *NH*OH  group  lias  been  replaced  by 
•N(OH)*N!NPh.  The  product  forms  a  copper  salt, 
m.  p.  163°,  and  is  decomposed  by  hydrochloric  acid 
with  evolution  of  nitrogen.  Of  the  tolu ened iazonium 
chlorides,  the  ortho- compound  gives  an  unstable  pro¬ 
duct,  the  meta-  does  not  react,  and  the  para-  gives  a 
p-tolueneazo -compound,  in.  p.  IT"  (copper  salt,  m.  p. 
135°) ;  the  p-phenetoleazo-compound ,  m,  p.  160°, 
forms  a  copper  salt,  m.  p.  163°.  The  benzeneazo- 
eompound  is  reduced  to  a  hydrazo* compound,  m.  p. 
201°  (decomp.)  (copper  salt,  m.  p.  151°  decomp.). 

E.  W.  Wignall. 

Catalytic  dehydrogenation  of  hydro  aromatic 
compounds.  W.  Treibs  and  H.  Schmidt  (Ber., 
1927,  60,  [ B ]s  2335—2341)  .—Hydroaromatic  hydroxy- 


and  keto- compounds  can  be  dehydrogenated  in  the 
presence  of  a  copper  or  nickel  catalyst  at  temper¬ 
atures  (about  200°)  below  the  b.  p.  of  the  liquids. 
Since  the  catalysts  possess  hydrogenating  powers  at 
this  temperature  the  products  are  mixed  with  varying 
amounts  ol  hydrogenated  substances,  the  proportion 
of  which  can  be  diminished  by  dilution  or  removal 
of  hydrogen  by  admixture  with  an  indifferent  gas. 
Dehydrogenation  occurs  more  readily  with  unsatur¬ 
ated  than  with  saturated  compounds.  The  nickel 
catalyst  is  prepared  by  passing  hydrogen  over  a 
mixture  of  pumice  with  nickel  formate  or  freshly- 
precipitated  nickel  carbonate  at  200 — 2 SO"  until 
water  ceases  to  be  formed ;  the  copper  catalyst  is 
obtained  by  precipitating  copper  acetate  with  an 
excess  of  hot,  concentrated  sodium  hydroxide  and 
reducing  the  washed  copper  hydroxide  deposited  on 
copper  gauze,  pumice,  or  asbestos  by  hydrogen  at 
280°.  The  vapours  of  the  substance  are  passed  over 
the  catalyst  heated  in  glass  tubes  in  a  He  ran  us  furnace 
or,  in  some  cases,  the  liquid  is  simply  heated  at  its 
b.  p.  with  the  catalyst.  The  following  examples  are 
cited :  piperitone  and  pulegone  to  thymol  and 
menthone  at  200°,  whereas  mentlionc  and  thujone 
are  almost  unaffected  at  this  temperature ;  menthol 
and  neomenthol  at  280°  mainly  to  menthone  and 
thymol,  the  proportion  of  ketone  increasing  with 
decreasing  temperature ;  fenchyl  alcohol  exclusively 
to  fenehone ;  sabinol  to  thujone ;  pinoearveol  to 
pinoeamphone ;  carveol  and  dihydroearveol  to  tetra- 
hydrocarvone  and  carvaerol ;  isopulegol  to  menthone 
and  thymol ;  geraniol  to  citronellal ;  citronellol  to 
citronellal ;  limonene  and  phellandrene  to  eymenc  and 
menthane ;  pinene  to  eymenc  and  pinane. 

H.  Ween, 

Hydration  of  nopinene,  IV .  Comparison  of 
terpene  alcohols  obtained,  by  hydration  of 
nopinene  and  pinene.  G.  Austerweil  (Bull.  Soc. 
clxim.,  1927,  [iv],  41,  1507—1511 ;  cf.  A.,  1927,  60).— 
Pure  nopinene  is  converted  by  2  mols.  of  benzoic  acid 
at  138—143°  into  a  mixture  of  10-2%  of  zsoborneol 
and  83*8%  of  borneol .  Under  similar  conditions  pure 
Z- pinene  affords  practically  pure  borneol.  With 
salicylic  acid  similar  results  are  obtained,  but  in  each 
case  the  rotatory  power  of  the  terpene  alcohol  is 
lower  than  witli  the  stronger  benzoic  acid.  From 
these  results  it  is  inferred  that  nopinene  is  the 
source  of  camphene  found  in  a  specimen  of  turpentine 
or  in  the  products  of  the  action  of  an  organic  acid  on 
the  pinene  fraction  of  a  terpene.  R.  Brightman. 

Formation  of  camphene  from  pinene  hydro- 
chloride  [bornyl  chloride],  T.  Iked  a  (Sci.  Papers 
Inst.  Phys.  Chem  lies.  Tokyo,  1927,  7,  62—73).— 
The  formation  of  camphene  when  bornyl  chloride 
vapour  is  passed  over  heated  metallic  oxides  has  been 
investigated.  Of  the  oxides  examined,  lead  oxide 
and  barium  oxide  gave  the  best  yield,  the  optimum 
temperatures  being  250°  and  300°,  respectively.  The 
oxides  of  zinc,  magnesium,  calcium,  iron,  ana  man¬ 
ganese  gave  relatively  poor  yields,  other  terpenes  and 
polyterpen.es  also  being  formed.  Ferric  and  zinc 
chlorides  apparently  effect  the  removal  of  hydrogen 
chloride  catalytically,  with  production  of  a  mixture 
of  hydrocarbons.  R.  Cu thill. 


Dehydration  of  borneol.  T.  Iked  a  (Sci.  Papers 
Inst.  Phys.  Chem.  Res.  Tokyo,  1927,  7,  47—81),— 
By  heating  borneol  with  zinc  chloride,  an  ether, 
(C10H17)2O,  m.  p.  43—44°,  b.  p.  317°/753  mm.,  was 
obtained.  When  an  excess  of  zinc  chloride  was  used, 
and  the  time  of  heating  prolonged,  a  mixture  of 
hydrocarbons  was  formed,  the  principal  product 
being  a  diterpem ,  C20H32,  b,  p.  188 — 169°/10  mm.,  of 
uncertain  structure.  On  reduction,  this  substance 
yielded  a  mixture  of  hydrocarbons,  one  having 

m.  p.  80—84°.  A  hydrocarbon  C20H54,  m.  p.  88— 
89°,  was  also  obtained  by  the  action  of  magnesium 
on  bornyl  chloride  in  ethereal  solution. 

R.  CUTIIILL. 

6 -Methylb ornylene .  L.  J.  Briusova  (J.  Russ. 
Phys.  Chem.  Soc.,  1927,  59,  853— 657).— The  de¬ 
hydration  of  6  -  met  hyl  b  orneol  and  the  behaviour  of  the 
product  towards  perbenzoic  acid  were  investigated. 
Unlike  other  dicyclic  alcohols,  6  -  me  t  by  lbo  rncol  gives 
on  dehydration  only  one  hydrocarbon,  viz.,  0 -methyl- 
bornylme,  m.  p.  118*5—119°,  oxidised  by  potassium 
permanganate  to  6-methylcamphoric  acid,  and  com¬ 
pletely  oxidised  by  perbenzoic  acid. 

M.  Zvegintzov. 

Action  of  hydrogen  iodide  on  nitroso-com- 
pounds.  J.  C.  Earl  and  J.  Kenner  (J.C.S.,  1927, 
2139— 2145),— The  action  of  hydrogen  iodide  on  a 
variety  of  nitroso -compounds  takes  place  with 
elimination  of  iodine  and  reduction  of  the  nitroso- 


to  the  corresponding  by  dr  oxy  larnino  -  deri  vat  i  ve  (ef. 
Thiele,  A.,  1894,  i,  217 ;  Baeyer,  A,,  1894,  i,  252)* 
Baeycr’s  conclusion  that  the  nitrosochloridc  of  tetra- 
metliylethylene  reacts  in  a  different  way  with 
hydrogen  bromide  in  acetic  acid  is  shown  to  be 
incorrect,  although  the  hydroxylamino-derivative 
first  formed  loses  the  elements  of  hydrogen  chloride 
when  liberated  in  the  presence  of  alkali,  and  the 
product  isolated  is  p -hydroxylamino- $y-d imethyl-lSy- 
butene  hydrochloride ,  which  reduces  Fehling’s  solution 
in  the  cold  and  with  salicylaldehydc  yields  the 


substance 


CM.,  ICMe-CMe^N  — CH-CL  H,  •  OH 


,  in  p  53°. 


In  the  reactions  between  hydrogen  iodide  and  the 
nitrosoclilorides  of  tetramethylcthylene  and  y-terpinyl 
acetate,  the  amount  of  iodine  liberated  corresponds 
approximately  with  the  decrease  of  halogen  ion 
present ;  hence  in  these  instances  the  nitroso-group 
does  not  induce  sufficient  positive  polarity  in  the 
chlorine  atom  to  render  it  liable  to  displacement  by 
hydrogen  in  the  presence  of  hydrogen  iodide.  With 
m-  and  p-chloronitrosobenzenc  and  hydrogen  iodide 
reduction  is  immediately  followed  by  the  condens¬ 
ation  of  the  hydroxy  larnino  -  with  the  nitroso -deriv¬ 
ative,  and,  in  presence  of  red  phosphorus  to  remove 
the  iodine  as  formed,  3  :  3 '-diehloroazoxy  benzene 
(m.  p.  154°)  or  4  :  4'-diehloroazoxy  benzene  {in.  p.  9§°) 
is  produced  in  excellent  yield.  In  neither  case  is  there 
any  evidence  of  the  removal  of  chlorine  by  hydrolysis. 

8 -Nitroso -B-methylpentan-p-one  (Harries  and  Jab- 
lonski,  A.,  1898,  L  400)  yields  in  acetone  a  colourless 
solution  which  reacts  but  slowly  with  hydrogen 
iodide  in  the  cold ;  on  heating,  however,  the  solution 
develops  a  blue  colour,  and  on  re-cooling  is  much 
more  reactive.  8-Nitrosomenthone  (Harries  and 
Boeder,  A.,  1900,  i,  182),  although  blue  when  pre- 


pared,  tends  to  polymerise  and  therefore  reacts  com¬ 
paratively  slowly,  whilst  with  4-nitrosomenthone 
(Baeyer,  A.,  1895,  i,  549),  which  is  known  to  be  a 
bis-compound,  iodine  is  slowly  liberated  when  a  cold 
solution  in  acetone  is  treated  with  hydrogen  iodide. 
The  primary  product  of  the  reaction  between  nitrous 
acid  itself  and  by  dr  iodic  acid  is  probably  dihydroxy  - 
ammonia,  which  reacts  further  with  nitrous  acid, 
forming  nitric  oxide  and  water.  Ethyl  ether  reacts 
slowly  with  hydrogen  iodide  at  the  ordinary  temper¬ 
ature.  W.  J.  Powell. 

Mono-  and  sesejui- ter  penes.  [Caryophyilene, 
eedrene,  and  cadinene.  |  E.  Deussen  [with  F. 
Weiss,  P.  Hacker,  and  P.  Hille]  (J.  pr,  Chcm., 
1927,  [ii],  117,  273—304;  cf.  A.,  1926,  1252).— 
Treatment  of  caryophyilene  dihydrochloride  (1  mol.) 
with  magnesium  (2  atoms)  in  ether  containing  a  small 
amount  of  ethyl  bromide  or  bromobenzene  yields  an 
unsaturated  hydrocarbon ,  C15H.,G,  b.  p.  131°/10  mm., 
df  0*8905,  1*496,  a  -4*977  Rh  66*9,  which  with 

aqueous  mercuric  acetate  at  0°,  and  subsequent  treat¬ 
ment  with  potassium  iodide,  furnishes  a  compound, 
C15H26HgI*OH,  m.  p.  131 — 133s.  y- Caryophy  1  le ne 
condenses  with  ethyl  diazoacetate  in  presence  of 
copper  ponder  at  165°  to  form  ethyl  y -caryophyilene- 
csyoXopropa  ntca  rboxylate,  C15H24>  CH*C02Et,  [<x]\5 
4-38*12°,  SG-44,  which  is  reduced  eatalytically  to 

a  d i/ii/rfro-derivativc,  [a]20  4-13*43°  in  alcohol.  This 
last  compound  on  113d  roly  sis  followed  by  oxidation 
with  potassium  permanganate  yields  as-dimethyl- 
succinic  acid.  By  catalytic  reduction  of  y-caryo- 
phyllene  there  is  obtained  y  -d  i h  vd  rocar yophyllcne , 
b.  p.  1 29 — 130°/1 4  mm.,  [a]?  ^32-7°  (cf*  K.  Meyer, 
DIss,,  Leipzig,  1912),  which  docs  not  give  a  mercuric 
acetate  additive  compound.  Ozonisation  of  y-caryo- 
phyllene  in  chloroform  solution  yields  an  ozonide, 
Ci5H2406,  [oc]lV  4-23*4°  in  chloroform,  which  when 
decomposed  with  steam  yields  a  volatile  portion  con¬ 
taining  formaldehyde,  formic  acid,  and  a  ketone, 
C8E  uU,  characterised  as  its  semicarbazone,  decomp. 
207°,  and  a  non-volatile  fraction  consisting  of 
succinic  acid  and  a  ketone,  C10H1G<X  (semi carba zone , 
decomp.  120°). 

Magnesium  phenyl  bromide  reacts  with  blue 
^-caryophyilene  nitrosite  (A.,  1915,  i,  274)  to  form  a 
base,  Cl5H2G02N’NH2  (sulphate,  in.  p.  117°),  also 
obtained  from  the  nitrosite  by  treatment  with 
hydrogen  sulphide. 

Reduction  of  eedrene  with  sodium  and  amyl 
alcohol  gives  a  dihydrocedrene,  C15H26,  b.  p.  118— 
124712  mm.,  cP  0*9041,  »g  1*48719,  a  4-33*1°,  differ- 
ing  in  physical  constants  from  other  described  dihydro- 
ccdrenes  (cf .  Semmler  and  Mayer,  A.,  1912,  i,  480). 
The  effect  of  sulphuric  acid  of  varying  concentration 
on  eedrene  is  to  cause  a  diminution  in  the  rotatory 


dioxide  and  50%  sulphuric  acid  furnishes  acetic  acid, 
together  with  small  quantities  of  ccdrcneketonic  acid 
(A,,  1907,  i,  946)  and  phthalic  acid.  Cedrene  is 
probably  (I)  or  (II).  The  effect  of  oxygen  in  presence 
of  various  catalysts  on  the  higher-boiling  fraction  of 
cedar-wood  oil  is  to  cause  thickening,  owing  to  the 
formation  of  a  resin-like  substance. 

Magnesium  reacts  with  Z- cadinene  dihydrochloride, 
m.  p.  118 — 118*5°  (cf.  Deussen,  A,,  1912,  ii,  510),  to 
form  a  hydrocarbon,  C15H26  (10%),  together  with  a 
ierpenc ,  015H24  (90%),  which  with  hydrogen  chloride 
affords  about  20%  of  L cadinene  dihydrochloride. 

H.  Burton. 

7-Hydroxy-3-phenylcoumarin.  W.  Baker 
(J.C.S.,  1927,  2898 — 2899) .—Jacobson  and  Ghosh 
(A.,  1915,  i,  832 ;  1916,  i,  281)  describe  the  prepar¬ 
ation  of  a  compound,  111.  p.  131°,  from  ethyl  a-formyl- 
phenylacetate  and  resorcinol,  which  they  claim  to  be 
7diydroxy-3-phenylchromone.  Since  such  condens¬ 
ations  are  known  to  give  coumarins  (cf.  Baker  and 
Robinson,  A.,  1925,  i,  1299;  Baker,  A.,  1926,  74; 
Bargellini,  A.,  1925,  i,  1299)  the  original  experiments 
have  been  repeated.  7 -Hydroxy-3  -  phenylcoumarin, 
m,  p.  207—208°,  is  always  produced  and  no  trace  of 
isoflavone  can  be  detected.  Ethyl  «-formylphenvl~ 
acetate  and  phloroglucinol  when  condensed  in  the 
presence  of  phosphoric  anhydride  afford  the  acetyl 
derivative,  m.  p,  255 — 256°,  of  a  phenolic  compound , 
m.  p.  308 — 310°,  which  is  not  identical  with  5  :  7-di- 
liydroxy-3-phenylcoumarin.  S.  Coffey, 

Methysticin,  W.  Lampe,  J.  Zielinska,  and  J. 
Majewska  (Rocz.  Chcm.,  1927,  7,  139 — 149). — 
The  structural  formula  for  methysticin  proposed  b}r 
Pomeranz  (Monatsh.,  1888,  9,  863)  is  in  reality 
that  of  <£-mcthysticin,  as  is  shown  by  the  following 
synthesis.  Methyl  2- piperoylacetmceiate >  111.  p.  166— 
167°,  prepared  from  piper ic  acid,  is  converted  into 
piper oylacetone,  m.  p.  119 — 120°,  by  heating  with 
water  under  pressure,  or  into  methyl  piperoylacetaie., 
111.  p.  132—134°,  identical  with  ^-methysticin,  by 
boiling  with  75%  acetic  acid. 

^-Methysticin  yields  3  : 4-mcthylcncdioxycinnamyl- 
ideneacetone  on  bydrotysis  with  10%  sulphuric  acid  : 
with  soduim  hydroxide  raethysticinic  acid  is  pro¬ 
duced,  from  which  ^-methysticin  111  a}7  be  prepared  by 
111  ethylation.  Methysticin  dibromide,  m.  p.  156°,  is. 
produced  by  the  action  of  bromine  on  methysticin. 
whilst  ^-methysticin  yields  a  monobromo- derivative 
(methyl  oL-bromopiperoylacetale) ,  in.  p.  98°.  The 
following  compounds  are  described  :  a-bromo-*- 
cinnamoylacetone ,  m.  p.  91 — 93°,  ethyl  a-piperoyl- 
acUoaceiate ,  111.  p.  92 — 94°,  and  ethyl  piper oylacetate,. 
m.  p.  73 — 75°.  The  reactions  given  by  methysticin 
indicate  that  it  is  a  condensation  product  of  ^-mefchy- 
sticin,  and  is  2-(3'  :  4 '  -  me  t  hy  lenedioxystyry  1 ) -  6-met-h - 
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power.  Cedrene  is  not  dehvdrogenated  smoothly  by 
sulphur  at  260°,  but  oxidation  with  manganese 


oxy-2  :  3-d ihydro-y-pyrone .  Ii.  Truszkowski. 

Condensation  of  pyruvic  acid  with  aromatic 
amines  and  aldehydes.  S.  Weil  and  S.  Auer- 
bachowna  (Rocz.  Chcm.,  1927,  7,  357— 361).— Ethyl 
p-aminobenzoate,  bcnzaldehyde,  and  pyruvic  acid 
condense  with  the  production  of  4 :  5~diketO’2-phenyl- 
1  -  p  -  carbetkoxyphenylpyrrolidine,  m.  p.  154—155°. 
Under  similar  conditions  pyruvic  acid  does  not  react 
with  methyl  4-amino-2- hydroxy  benzoate  and  piper- 


ORGANIC  CHEMISTRY. 


onaJ,  but  the  piperonylidene  derivative  of  the  amino- 
acid,  m.  p.  174 — 175°,  is  formed.  o-Nitro-p-toluidine 
and  m-nitroarsanllic  acid  do  not  condense  with 
piperonal  and  pyruvic  acid.  The  presence  of  nitro- 
or  hydroxy-groups  ortho  to  the  amino-group  appears  to 
inhibit  condensation.  R.  Truszkowski. 


Catalytic  reduction  of  nitriles.  H.  Rupe  and 
L.  Stern  (Hclv.  Chim.  Acta,  1927,  10,  850 — 866). — 
An  improved  method  of  obtaining  a-camphomethyl- 
ainiiie  [oxalate;  benzoyl  derivative,  m.  p.  82";  acetyl 
derivative,  m.  p.  84°,  and  dhnethylamino-derir alive 
(hydrochloride ,  m.  p.  165°  after  browning  at  150°) 
described]  from  a-camphomethylaminomethylene- 
camphor  (A.,  1925,  i,  275)  is  described.  a-(7 'ampho- 
methylcarbamide  has  m.  p,  145°. 

Reduction  of  the  two  stereoisomer ic  y-cyano-Py- 
diphenylbutyrophcnoncs  (ap  -  diphenyl  -  p  -  phenaeyl  - 
propionitriles),  m.  p.  109°  and  118s  (Kohler  and 
Allen,  A.,  1924,  i,  855),  under  the  same  conditions 
(see  A,,  1923,  i,  1199)  shows  that  75%  of  the  form 
of  higher  m.  p.  is  reduced,  as  is  75%  of  that  of  lower 
m.  p.  In  the  latter  case,  however,  the  remaining 
25%  of  the  nitrile  rearranges  to  the  less  fusible 
form.  The  reduction  product  is  2:4:  5-triphenyl- 
piperidme,  m.  p,  72°  (hydrochloride ;  phenylthiocarb- 
amide,  m.  p.  165°;  nit roso - der i v at i ve ,  m.  p.  153° ; 
benzoyl  derivative,  m.  p.  155°).  2:4:  o-Triplmiyl- 

1  -ethyl-piperidine  ( pic-rate ,  m.  p.  181°)  has  m.  p.  121°, 
whilst  2:4:5-  triphenyl  - 1  -  methyl j> iperidi ne  (meth* 
iodide )  lias  in.  p.  141°.  These  results  indicate  that  the 


nitrile  of  higher  m*  p.  is  1  n  \ri  ^nziy/‘  and  that  of  f 

Ph*CH>CN 


— -  >- 


H.  Burton. 


Orienting  influence  of  free  and  bound  ionic 
charges  on  attached  simple  or  conjugated 
unsaturated  systems.  II.  Nitration  of  1-benzyl* 
piperidine  and  some  related  substances.  A. 
Pollard  and  R.  Robinson  (J.C.S.,  1927,  2770 — 
2780 ) . — Comparatively  simple  considerations  of 
electron  displacement  towards  the  nitrogen  atom  to 
explain  substitution  in  benzylammonium  salts  (cf. 
A.,  1926,  397, 1132)  cannot  be  extended  to  benzylpiper- 
idinc,  which  furnishes  a  higher  yield  of  m-nitro- 
derivative  than  the  closely  related  open-chain  tertiary 
bases  (A.,  1926,  946).  New  determinations,  using 
the  brom ination  method  of  Francis  and  Hill  (A., 
1925,  ii,  163),  prove  that  the  reaction  product  con¬ 
tains  72%  of  m-nitrobcnzylpiperidine.  l-fi-Phenyl- 
ethylpiperidine^  b.  p.  262— 264°/760  mm.  ( picrate , 
in*  P*  144 — 145°),  prepared  from  magnesium  benzyl 
chloride  and  1-isobutoxymethylpiperidine,  gives  22% 
of  wj-nitro-dorivative  under  similar  conditions,  whilst 
y-phenylpropyl piper idine,  b.  p.  150°/15  mm.  (picrate, 
m,  p.  99—100°),  affords  6%  of  the  m-nitro-derivative. 

The  proportion  of  m-nitrobenzylpipcridine  is  re¬ 
duced  by  the  addition  of  ammonium  nitrate  (to  56%), 
or  the  more  soluble  trimethylammonium  nitrate  (to 
10%),  or  carbamide.  The  effect  caused  by  the  latter 
is  due  to  FlurschcinPs  effect  (cf.  A.,  1926,  830)  and 
not  to  the  removal  of  nitrous  acid.  This  effect  is 
attributed  to  the  progressive  electrostriction  of  the 
cations  by  nitrate  ions.  The  proportion  of  the 
m-isomericle  is  related  to  the  existence  of  constitutive 


factors  that  hinder  or  assist  the  eleptrostriction  of  the 
cations,  which  will  be  influenced  as  follows  :  The 
degree  of  electrostriction  should  be  greater  (1)  the 
smaller  the  number  of  atoms  directly  attached  to 
the  central  charged  atom.  Thus  benzylmethylpiper- 
idinium  nitrate ,  from  the  corresponding  iodide,  m.  p. 
147°,  furnishes  more  than  90%  of  m-nitro-isomeride, 
whilst  benzylpyridinium  perchlorate  affords  only 
67%;  (2)  the  greater  the  volume  of  the  central 

charged  atom.  This  involves  the  probability  of 
diminishing  m-substitution  in  ascending  a  group  of 
the  periodic  table ;  (3)  the  smaller  the  space  occupied 
by  atoms  or  groups  attached  to  the  central  charged 
atom,  and  (4)  the  greater  the  mobility  of  the  groups 
surrounding  the  central  charged  atom.  The  latter 
affords  an  explanation  of  the  nitration  of  benzyl- 
piperidine.  The  nitration  of  benzylpiperidine  is  un¬ 
affected  by  the  addition  of  nitroniethane  or  ethyl 
malonate  and  addition  of  nitrobenzene  lowers  the 
proportion  of  m-isomeridc  to  only  58%. 

The  following  compounds  are  also  described  : 
o-7i  it robenz ylmethylp iper idinium  iodide,  m.  p.  183— 
184°;  m -?i ilrobenzylmethylp) iperidinium  iodide ,  m.  p. 
204°  after  blackening  at  198°;  p-nitrohejizylmelhyl- 
piperidiniwm  iodide ,  m.  p.  188°  (decomp.).  The 
above  o-  and  ^-compounds,  unlike  the  m- compound, 
develop  a  brownish-yellow  colour  in  boiling  methyl- 
alcoholic  potassium  hydroxide,  whilst  with  acetone 
and  solid  potassium  hydroxide  only  the  m- derivative 
gives  an  intense  violet  colour.  o-»  m~,  and  p -Nitro- 
bmzylpiperidinium  perchlorates  have  m.  p.  155 — 156°, 

176— 177°,  and  181—182°,  respectively.  The  o-  and 
^-compounds  afford  o-  and  p-nitrotoluenes  when  boiled 
with  sodium  hydroxide  solution.  S.  Coffey, 

Piperidine  derivatives.  IV.  Substituted 
piperidinoalkyl  benzoates  and  p-aminobenzo- 
ates.  S.  M.  McElyain  (J.  Amer.  Chem.  Soc.,  1927, 
49,  2835 — 2840 ;  cf.  A.,  1926,  1044). — The  following 
p  iperidi  noalkyl  benzoate  hydrochlorides  were  pre¬ 
pared  by  condensing  substituted  piperidines  with  the 
appropriate  w-chloroalkyl  benzoates  :  y-piperidino- 
propyl ,  m.  p.  186—188°;  y-2-methylp  iper  id  in  o propyl , 
m.  p.  167—169°;  y-2-propylpiperidin opropyl,  m.  p. 
1 84 — 1 86 ° ;  y-3 -methyl p iperidin opropyl ,  m .  p.  17  8 — 
180° ;  p  -  3  -methyl j)  iper  id  i  noethyl,  m.  p.  134 — 136°, 
and  y  -  3  -  carheth  oxy p  ipe  r  id  in  opropyl  benzoate  hydro¬ 
chloride ,  m.  p.  161 — 463°.  The  following  were  pre¬ 
pared  by  condensing  piperidines  with  trimethylene 
chlorohydrin,  esterifying  the  resulting  y-piperidino- 
propyl  alcohols  with  p-nitrobenzoie  acid,  and  finally 
reducing  the  nitro-group  catalytically  :  y -piper  idino- 
proptyl  p -nitrobenzoate,  m.  p.  201 — 203°,  and  p-amino- 
benzoate  hydrochloride,  m.  p.  214—216°;  y- 3-methyl - 
piperid in  opropyl  p- nilrobenzoate,  in.  p,  190—192°,  and 
p -aminobenzoate  hydrochloride,  m.  p.  158 — 160u ; 
y- 3-carbethoxy piper  idinopropyl  p -niirobenzoale,  m.  p. 

177— 179°,  and  p-aminobenzoate  hydrochloride ,  m.  p. 
113—115°.  Of  the  above  derivatives,  only  those 
containing  the  alkyl-substituted  piperidine  nucleus 
exhibit  anaesthetic  action  towards  mucous  membranes, 
and  then  only  when  the  benzoyl  group  is  separated 
from  the  piperidine  nucleus  by  three  methylene 
groups.  In  general,  the  substituted  piperklino- 
derivatives  are  less  toxic  than  those  unsubstituted. 

F.  G.  Willson. 
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Piperidine  derivatives.  V.  Preparation  and 
reduction  of  phenyl-suBstituted  3-carbethoxy-4- 
piperidones.  1-ci/cfoHexyl-  and  1-phenylethyl- 
3  -  carb ethoxy  -4-piper idyl  p  -  aminobenzoates. 
J.  R.  Thayer  and  S,  M.  McElvain  (J.  Amer.  Cliem. 
Soc.,  1927,  49,  2862—2869;  cf.  preceding  abstract), 
— P-Carbethoxyethylaniline,  obtained  from  aniline 
and  ethyl  p-bromopropionate,  has  b.  p.  133 — 135°/2 
mm,,  rif,  1-5315,  1*0709  (hydrochloride,  m.  p.  98— 

99°)  (cf.  Harries  and  Loth,  A.,  1896,  i,  321).  Benzyl- 
amine  affords  similarly  ^-carbelhoxyethylbenzylamine, 
b.  p.  132—13472  mm.,  nt  K5059,  dS  1*9126  [hydro¬ 
chloride,  m.  p.  147 — 149°)*  $-Phenyleihyl-$-carbethozy- 
etkyhmme,  b.  p.  145 — 147°/2  mm.,  nf,  1*5040, 
1*0098  (, hydrochloride ,  m.  p.  161-163°),  phenyldi- 
(p- carbeihoxyethyl)amine ,  b.  p.  182 — 184°/2  mm.,  nf, 
1*5176,  1*0948,  bmzyldi- ($-carbeihoxyetliyl)am in e , 

b.  p.  181—18372  mm.,  rif,  1*4942,  dx  1*0598,  and 
$-phenyleth yldi* ( $<arbeihoxye.thyl)amine,  b.  p.  100— 
193°/2  mm.,  n20  1*4990,  dg  1*0598,  are  obtained 
analogously.  Treatment  of  the  above  dicarbethoxy- 
tertiary  amines  with  sodium  in  boiling  xylene  (cf. 
A.,  1926,  1044)  affords,  respectively,  1-pJmiyl-  (I), 
m,  p.  144—145°,  1-benzyl-  (II),  m.  p.  170—172°, 
and  1  -  p -phenyleihyl-S-carbdhoxyA -p iperidone  hydro¬ 
chloride  (III),  m.  p,  165—167°).  Reduction  of  (I) 
with  hydrogen  in  presence  of  platinum  oxide  in 
alcohol,  with  subsequent  treatment  of  the  product 
with  jMiitrobenzoyl  chloride,  yields  l-cyclofe#?/£-3~ 
carbethoxy-^-piperidyl  p -nitrobenzoate  hydrochloride, 
m.  p.  188—190°.  Similarly  (III)  affords  1  -^phenyl- 
ethyl-  3  -  carbelhoxyA-piperidyl  p-?i  ilrobenzoale  hydro¬ 
chloride ,  m.  p.  195—197°,  but  reduction  of  (II) 
could  not  bo  controlled  to  yield  a  crystalline  product. 
Catalytic  reduction  of  the  nitrobenzoates  yields, 
respectively,  1-cyc lokexyl-  (IV),  m.  p.  220—222°, 
and  1  - fi-jikenylethyl-S-carbethozyA-piperidyl  p -amino- 
benzoate  dihydrochloride ,  (V),  m.  p.  215 — 21 8°.  The 
anaesthetic  effect  of  (V)  on  the  rabbit's  cornea,  and 
its  toxicity  to  white  mice,  arc  both  slightly  greater 
than  that  of  cocaine,  whilst  (V)  is  more  than  twice 
as  effective  an  anaesthetic  as  cocaine  under  similar 
conditions,  with  approximately  only  one  fifth  of  the 
toxicity  of  the  latter.  F.  6.  Willson. 

Phenylhydroxylamine  derivative  of  isatLn-7- 
earboxylie  acid.  H.  Rote  and  G.  A,  Guggenbuhl 
(Helv,  China.  Acta,  1927,  10,  926 — 937) . — Isatin- 
7 -carboxylic  acid  (Sandmeyer,  A.,  1919,  i,  318) 
( $~phenylhydraz<me,  decomp,  267°;  a-oxime,  decomp. 
254°;  fi-semicarbazom,  decomp.  261°)  is  difficult  to 
cstcrify.  The  methyl,  m.  p.  192°  (a-oxime,  deeomp. 
228—229° ;  $-pkenylhydrazonc,  m.  p.  202°),  and  ethyl 
esters,  m.  p.  189-190°,  are  described.  The  acid 
and  esters  react  with  phenylhydroxylaminc,  yielding 
imiin-1 -carboxylic  acid  phenylhydroxylamine  (I),  de¬ 
comp.  221*5°,  represented  by  either  the  lactim  or 

pseudo- acid  structure,  C02H*CsH3<C^^C*NPh*0H 

C02H*C6H3<^  >  CiNPhIO ,  methyl  isalin- 7- 

carboxylate  ph enylh ydroxylamim  (II),  deeomp.  187*5° 
(methyl  ether,  deeomp.  181*5°),  and  ethyl  isatin-1- 
carboxylate  phenylhydroxylamine,  deeomp.  176*5°, 
respectively.  Reduction  of  (I)  with  zinc  dust  and 


acetic  acid  furnishes  /  sat  in-  7  -  carboxylic  acid-  a- an  il  (III), 

C02H-C6H3<S$> C-NHPIi  (zinc  salt ;  hydrochloride, 

m.  p.  173°;  methyl  ester  hydrochloride,  deeomp.  141 — 
143°),  which  is  oxidised  by  ferric  chloride  to  isatin- 
7 -carboxylic  acid  and  aniline.  Treatment  of  (I) 
and  (III)  with  phenylhydrazine  and  hydroxylamine 
furnishes  respectively  isatin-7-carboxylic  aeid-p- 
phcnylhydr  azone ,  and  -a-oxime.  Similarly  (II)  yields 
the  p -phony lhydrazone  and  a-oxime  of  methyl  isatin- 
7 -carboxylate.  Hydrolysis  of  (I)  with  10%  hydro¬ 
chloric  acid  gives  isat  in-7 -carboxylic  acid  and  aniline, 
whilst  with  10%  sodium  hydroxide  there  are  obtained 
the  acid,  aniline,  and  azoxybenzene.  H.  Burton. 

Organic  compounds  of  sulphur.  VII.  Be¬ 
haviour  of  mer  cap  tans  towards  phenanthra- 
epuinone,  isatin,  and  ap-unsaturated  ketones.  A. 
Schonberg  and  0.  Schutz  [with  G.  Arend  and  J. 
Peter]  (Ber.,  1927,  60,  [B],  2344— 2351}.— Phen- 
anthraquinone  is  readily  converted  by  benzyl  mer¬ 
captan  into  the  compound  C21H1602S,  which -decom¬ 
poses  into  its  components  at  about  115°.  Since  the 
colour  of  additive  compounds  of  phena nthra qu inone 
is  generally  equal  to  or  darker  than  that  of  the 
quinone  itself  whereas  the  present  compound  is  less 
intensely  coloured,  it  is  regarded  as  10 -Iceto-d -hydroxy - 
0-be?izylthiol-9  :  10-dihydrophenanthrene  (“  phenanthra- 
quinone  benzylmnimercaptol ??) ;  tho  corresponding 
phenyl,  deeomp.  about  100°,  ethyl,  and  n -butyl  com¬ 
pounds  are  described.  Ghrysoquinone  yields  an 
analogous  derivative,  C25H1802S,  with  benzyl  mer¬ 
captan,  whereas  acenaphthaquinono  affords  the 

dibenzylthiol  compound,  7>C(S,CH2Ph)2?  m>  p. 

^10H0 

104 — 105°.  Ethyl  mercaptan  and  isatm  yield  2-fceto- 
3  -  hydroxy  -  3  -  ethylthiolindoline ;  the  corresponding 
benzyl  compound  is  described.  The  possibility  that 
the  mercaptan  Is  added  at  tho  nitrogen  atom  is 
excluded  by  the  observation  that  V-aeetylisatin  gives 
the  acetyl  derivative  of  2-kelo-d- htjdroxy- 3 - benzylthiol - 
indoline .  Addition  of  mercaptans  to  ap-unsaturated 
ketones  is  realised  in  the  case  of  2  ;  3-diphenylindone, 
which  gives  the  corresponding  1  :  \~diphenylthiol~, 
m.  p.  (indef.)  134—136°,  and  dibenzylthiol-,  m.  p. 
142—143°,  derivatives ;  the  latter  compound  is  con¬ 
verted  by  sulphuric  acid  in  glacial  acetic  acid  into 
2  :  3-diphenylindone.  H.  Wren. 

New  stereoisomeride  (tea  ns-)  of  hexahydro- 
earbazole.  J.  Gurney,  W.  H.  Perkin,  jun.,  and 
S.  G.  P,  Plant  (J.C.S.,  1927,  2676—2679 ;  cf.  A., 
1926,  410). — Reduction  of  tetrahydroearbazole  with 
tin  and  hydrochloric  acid  yields  as-hexahydroearb- 
azole,  m.  p.  99°,  b.  p.  280°/769  mm.  (picrate,  m.  p. 
166°),  together  wfith  a  small  quantity  (1 — 2%)  of 
trans -hexahydrocarbazole,  m.  p.  127°,  b.  p.  286°/769 
mm.  (picrate,  m.  p.  179°;  0-acetyl  derivative,  in.  p. 
113°;  0-benzoyl  derivative,  m.  p.  133°).  The  mole¬ 
cule  of  frans-hexahydrocarbazole  is  under  considerable 
stram,  accounting  for  its  formation  in  small  amount. 
Tho  existence  of  these  stereoisomer  ides  Is  discussed  in 
relation  to  the  Sachse-Mohr  theory  of  mulfciplanar 
rings.  M/ Clark, 

Ammoniated  Iridodipyridlno-salts.  M.  Dele- 
pine  (Z.  physical.  Chem.,  1927,  130,  222—232; 
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cl.  A.,  1923,  i,  944).— The  action  of  ammonia  in 
the  cold  on  iridium  £rafts-dIpyridino-tetrachloride» 
IrfChHrNBCl,,  furnishes  the  complexes 

[Ir(C5H5N)2Cl1][Ir(C5H5N)2(NH3)2Cl2]l2H20? 
red,  triclinic,  and 

[Ir(05H5N)2Cl4}>[Ir(C5H5N)2(NH3)3Cl],5H20,  which 
can  bo  separated  by  levigation,  followed  by  recrystall¬ 
isation  from  aqueous  solution.  Double  decomposition 
of  these  complexes  with  pyridine  hydrochloride  gives 
rise  to  the  salts  Cl[Ir(C5H^N)2(NH3)2Cl2]lL>0  and 
Cl2[Ir(C5H5N)2(NH3)3Cl]l4H20.  The  iodide ,  bromide , 
sulphate ,  and  hydrogen  sulphate  corresponding  with 
the  first  of  these  salts  are  also  described.  A  carbon¬ 
ate,  C03[Ir(C5H6N)2(NH3)2(H20)Cl],6H20,  has  also 
been  prepared  by  the  action  of  silver  oxide  and 
carbon  dioxide  of  the  air  on  the  monoehloride.  The 
chloride .  Oapr^HsTiyNHa)^,  and  a  basic  salt 
derived  from  it  are  also  described. 

L.  S.  Theobald. 

Synthesis  of  the  11  (3-acid  M  (2  :  6-dihydroxy- 
quinoBae  ^carboxylic  acid)  obtained  by  hydro¬ 
lysis  of  crude  oryzaiiin.  Y.  Sahasih  (Biochem.  Z., 
1927,  189,  208—215). — The  author’s  view  (A.,  1926, 
441,  846)  that  the  (3 -add  of  Suzuki,  Shimamura,  and 
Odako  (A.,  1912,  ii,  980)  obtained  by  hydrolysis  of 
crude  oryzanin  is  2  :  6-dihydroxyquinoline -4- carb¬ 
oxylic  acid  is  confirmed  by  synthesis.  Quinic  acid 
is  converted  by  methyl  iodide  and  sodium  hydroxide 
into  2-hydroxy-6-methoxy-l-uiethylquinolinc-4-carb- 
oxylic  acid  (ethyl  ester,  m.  p.  166 — 167°),  identical 
with  the  dimethyl  derivative  of  the  (3-acid  obtained 
by  treatment  with  methyl  sulphate.  The  same  com¬ 
pound  is  also  obtained  synthetically  (starting  with  a 
2>anisidine,  diet hy Ike t omalona t e  condensation)  and 
this  compound  on  demethylation  by  Zeisel’s  method 
gave  2  :  6-hydroxyquinoline-4-carboxylie  acid  identical 
with  the  (3-acid.  P.  W.  Clutterbuck. 

Synthesis  of  2-carboxyiiiethylqiiin..Qline-3- 
carboxylic  acid  and  of  certain  of  its  derivatives, 
B.  Bobra&ski  and  E.  Sucharda  (Bocz.  Chem., 
1927,  7,  192—203). — Condensation  of  o-aminobenz- 
aldeliyde  with  ethyl  aeetonedicarboxylate  yields 
ethyl  2-carbeihoxy?nethylqui7ioline-3-carboxylaie,  m,  p, 
€2"  ( hydrochloride ,  m.  p.  108° ;  nitrate ,  m.  p.  Ill0), 
whence  on  alkaline  hydrolysis  is  obtained  the 
corresponding  acid,  which  at  the  ordinary  tem¬ 
perature  rapidly  loses  carbon  dioxide,  yielding 
2-methylquinolinc-3-carboxylic  acid.  The  anhydride, 
m.  p.  255°  (decomp.),  the  monoamide,  m.  p.  218 — - 
220"3  (acetyl  derivative,  m.  p.  239°),  and  the  imide , 
P*  375u,  of  2-carboxymethylquinoline-3-carboxylic 
acid  arc  prepared,  the  imide  being  identical  with 
1  :  3-dihyclroxybenzo-2  :  5-naphthadiazine  (Niomen- 
towski  and  Sucharda,  A.,  1919,  i,  354). 

R.  Truszkowski. 

Esters  of  ct-phenylcinchonliiic  acid.  S.  Wejl 
and  A,  JoskowiozOwna  (Rocs.  Chem.,  1927,  7, 
362 — 368). — The  following  esters  of  a-phcnylcinchon- 
inic  acid  have  been  prepared  :  p -chlorophenyl,  in.  p. 
ll'i-  118°,  3-phenyleihyl,  m.  p.  72°,  pyrocatechyl, 
m*  p.  178 — 179°,  guaiacyl ,  m,  p.  104—105°,  resorcinyl , 
m.  p.  195—196°,  pyrogallyl,  in.  p.  170—171°,  thymyl, 
in.  p.  110—111°,  and  the  iriphenylcinchoninyl  ether 
of  quime  anhydride ,  m.  p.  208°.  R.  Truszkowski. 


Manufacture  of  insoluble  azo  dyes.  I.  G, 
Farbenind. — See  B.,  1927,  902. 

[Nitro-  and  amino-acridines.]  K.  Lehmstedt 
(Bcr.,  1927,  60,  [£],  2413;  cf.  A.,  1927,  575).— A 
reply  to  Jensen  (A.,  1927,  1087).  H.  Wren. 

Isolation  of  acridine  derivatives  etc.  Prepare 
ation  of  acridine -9 -c ar b oxy lonitr ile .  E.  Wirth. 
—See  B.,  1927,  925. 

Preparation  of  acridinic  [quinoline -2  : 3-di- 
carboxylic]  acid  and  derivatives.  A.  Konop- 
nicki  and  E.  Sucharda  (Rocz.  Chem.,  1927,  7,  183 — 
186). — Acridinic  acid  is  produced  in  70%  yield  by  the 
action  of  concentrated  nitric  acid  on  2  :  4-dihydroxy- 
acridine.  The  anhydride,  ra.  p.  223°,  and  imide,  m.  p. 
316°,  are  described.  R.  Truszkowski. 

New  type  of  acridone  :  para -acrid ones,  I. 
Tanescu  (Bull.  Soc.  chirn.,  1927,  [iv],  41,  1511 — 1514). 
— When  treated  with  sulphuric  acid  in  cool  benzene 
solution  for  24  hrs.  p-nitrobenzaldehyde  affords  mainly 
p-nitrotriphenylmethane,  a  little  4-nitrotriphenyl- 
methane-2{  ?)-sulphonic  acid,  brick-red,  in.  p.  160°, 
and  traces  of  a  para -aaridone,  C13H9ON,  in.  p.  above 
300°.  The  latter  is  also  obtained  by  internal  con¬ 
densation  from  4 -  br om o -4' - aminobenzophe none,  by 
heating  in  presence  of  copper  powder,  a  little  potass¬ 
ium  iodide,  and  amyl  alcohol  in  a  sealed  tube  at 
350°.  The  formation  of  m-nitrotripheny  line  thane 
from  m-nitrobenzaldehyde  in  the  same  way  is  accom¬ 
panied  by  the  formation  of  a  little  3-nitrotriphenyl- 
methane-6(  1)-sulphonic  acid,  but  no  acridone  is 
formed.  R.  Brightman. 

Synthesis  of  the  pyridine  analogues  of  cpiin- 
izarim.  S.  Niementowski,  J.  Fru tiling,  and  R. 
Joszi  (Rocz.  Chem.,  1927,  7,  218 — 229). — By  con¬ 
densation  of  quinol  dimethyl  ether  with  quinolinic 
anhydride,  5  :  8 - d ihydroxy-vL-an t h rapyri doquinone 
(+6‘5CaHc),  m.  p.  230°,  is  produced ;  with  cin- 
chomeronic  anhydride  the  corresponding  ^-derivative, 
m.  p.  209°  (diacetyl  derivative,  m.  p.  187*5 — 189*5° ; 
tetra-acetyl  derivative,  m.  p.  283°),  is  obtained. 

R.  Truszkowski. 

Manufacture  of  heterocyclic  compounds 
[naphthaquinolines  etc.].  I.  G,  Farbenind. — 
See  B.,  1927,  903. 

a-AminoGV-carboxylic  anhydrides.  V.  Side- 
reactions  of  the  pyridine  decomposition.  F. 
Wessely  and  M.  John  (Z.  physiol.  Chem,,  1927,  170, 
38—43 ;  eL  A.,  1926,  1235;  1927,  655).— From  the 
ether-soluble  portion  of  the  product  obtained  by 
heating  phenylalanine -AT -carboxylic  an  hydride  in 
pyridine  there  are  isolated  the  two  inactive  forms  of 
a- (5-benzyl- 3-hydantoin) - p-phenylpropionic  acid,  m.  p. 
234—235°  (corr.)  and  170*  (sintering  90 — 100°), 
respectively.  Glycine -N -carboxylic  anhydride  gives 
in  the  same  way  a  much  smaller  quantity  of  hydan- 
toin- 3 -acetic  acid.  The  hydantoins  are  probably  the 
result  of  addition  of  the  deearboxylated  residue, 
•NH’CHR-CO*,  to  the  carbimide,  COINr*CHR*C02H, 
formed  by  isomerisation  of  the  anhydride.  No  such 
by-products  are  obtained  when  phenylalanine- A7- 
earboxylic  anhydride  is  heated  with  aniline  or  methyl- 
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aniline,  the  evolution  of  carbon  dioxide  being  quantit¬ 
atively  that  required  for  formation  of 

C.  Hollins, 

^■CO  Jji 


3  :  5-Hydantoin  derivatives  as  anhydrides  of 
amino-acid  diureides,  C.  Granacher  and  H. 
Landolt  (Helv.  Chim.  Acta,  1927,  10,  799 — 815), — 
The  formation  of  3  : 5-disubstitutcd  hydantoins, 

C0-CHR'-NH-C0-N-CHR"-C02Hj  from  dlPeptldcs  o£ 
the  type  C02H-CHR'-NH-C0-NH-CHR"-C0,H,  by 
elimination  of  1  mol,  of  water  proceeds  smoothly. 
Carbarn i doglv eylglycine  ester , 

NHyC0"NH*CH2*C0-NH*CH2*C02Et,  when  heated 
at  180 — 190°  in  a  vacuum,  affords  ammonia  and 
ethyl  hydantoin - 3 -aceia te ,  ni.  p.  120°,  which  when 
treated  with  ammonia  gives  ca rbam idod iaceta m ide , 
CO( N H-CH 2*C 0 *Rf H2)2 ,  m.  p.  226—228°  (decomp.), 
also  obtainable  from  ammonia  and  ethvl  carbamido- 

*Sr> 

diaectate.  Hydrolysis  of  the  above  diacetamide  with 
N -hydrochloric  acid  yields  hydantoin-3-acctie  acid, 
in.  p,  196—198°  (Johnson  and  Renfrew,  A.,  1925,  i, 
583,  give  m,  p,  190- — 191°),  also  produced  from  the 
above  diacetate  by  treatment  with  concentrated 
hydrochloric  acid  in  ether,  Hydantoin-3-acetic  acid 
is  imallceted  by  hot  hydrochloric  acid,  but  is  hydro¬ 
lysed  by  IWsodium  hydroxide  to  carboxyglycyl- 
glycine.  Ethyl  5-benzylidenehydan toin-3 -acetate,  m.  p. 
174°  (free  acid,  m.  p.  260°),  is  reduced  by  sodium 
amalgam  and  a  trace  of  acetic  acid  in  aqueous  alcohol 
to  ethyl  5-henzylhydan  to  in  -  3  -acetate,  in.  p.  155°  (free 
acid,  m.  p.  181—183°;  acid  amide ,  m.  p,  216 — 218°). 
Similarly,  ethyl  5-p -an  isylidenekyda  n  toin-3-aceia  te , 
m.  p,  182—183°  (free  acid- ,  m.  p.  275°),  gives  ethyl 
5  -  p  -  m  etkox  ybenz  ylhyd  a  nto  in  -3 -acetate,  m.  p.  140°, 
Ethyl  a-aminopropionate  is  converted  by  carbonyl 
chloride  into  ethyl  car  bam  i  d  odi-a  -p  rop  icmate, 
CO(NH'CHMe*C02Et)2J  m.  p.  152°,  which  when 
treated  with  concentrated  li37drochloric  acid  in  ether 
furnishes  a-5 -metkylhyda ntoin-3 -p rop io nic  acid,  m.  p. 
187—189°  after  previous  sintering.  From  ethyl 
e arbonvldi- a- am ino-y-methyl valerate  (Hu gounenq  an d 
Morel.  A,,  1905,  i,  178),  by  distillation  at  225—230712 
mm.,  there  is  obtained  ethyl  x-54sobnt ylhyda ntoin- 
3-y-methylualerate,  whilst  treatment  with  hydrochloric 
acid  in  ether  yields  ot~  5  dso6  w  (  ylhydantoin  -  3  -y  -meih  yl  - 
valeric  acid ,  m.  p.  148°  after  sintering  at  140°. 

H.  Burton, 

Action  of  light  on  the  isomeric  modifications 
of  certain  p olypeptide-hy d an toins .  D.  A.  Hahn 
and  J.  Evans  (J.  Amer.  Chem.  Soe.,  1927,  49,  2877— 
2883),  —  Methyl  4-benzylidene-Z-methylkydantoin- 1  - 
acetate  exists  in  two  stereo  isomeric  forms,  m.p,  65*5— 
66 *5°  (1)  and  98*5—99*5°  (II),  respectively.  When  (I) 
is  exposed  to  daylight  or  ultra-violet  light  in  presence 
of  a  trace  of  iodine,  it  is  partly  converted  into  (II) 
and  a  polymeride ,  m.  p.  276—278°  (III),  whilst  some 
decomposition  takes  place  with  formation  of  benz- 
nklehyde ;  (II)  yields  similarly  (I)  and  (III),  the 
change  being  preceded  by  an  induction  period. 
4  -Benzyl  idem -  3  -  metkylhyda  n  tom  - 1 -acetic  ac  i  d  als  o 
exists  in  two  stereoisomerie  forms,  m.  p.  186*5— 
187*5°  (IV)  and  198*5— 199*5°  (V),  respectively. 
Whilst  (IV)  does  not  yield  measurable  quantities  of 


other  products  when  exposed  to  light  for  5  months,  (V) 
is  much  more  rapidly  changed  under  similar  conditions, 
with  production  of  a  small  proportion  of  (IV)  and  a 
polymeride ,  m.  p,  292 — 294°,  which  is  also  obtained  by 
boiling  (II)  with  hydrochloric  acid  in  glacial  acetic 
acid.  F.  G.  Willson, 

Action  of  tolylhydrazines  on  dihydroxytartaric 
acid.  F.  D.  Ghattaway  and  W.  G.  Humphrey 
(J.C.S.,  1927,  2793— 2796) —The  action  of  o-  and 
p -tolylhydrazines  on  dihydroxytartaric  acid,  unlike 
that  of  other  hydrazines  (A.,  1927,  776),  yields  pure 
monohydrazoncs.  When  dilceiosnccinic  acid  o  tolyl- 
hydrazone  (I),  m.  p.  192°  (decomp,),  is  heated  with 
acetic  anhydride,  the  anhydride  (II),  m.  p.  208° 
(decomp.),  is  obtained.  Crystallisation  of  (II)  from 
dilute  acetic  acid  regenerates  (I),  whereas  crystallis¬ 
ation  from  anhydrous  alcohol  }rields  the  ethyl  hydrogen 
ester,  m.  p.  115°,  converted  by  prolonged  boiling  with 
alcohol  saturated  with  hydrogen  chloride  into  the 
ethyl  ester  (III),  m.  p.  90°.  (Ill)  is  alternatively 
prepared  by  coupling  diazotised  o-t oluidine  with  the 
potassium  derivative  of  ethyl  oxalacetate.  Diketo- 
succinic  acid  p-tohjlhydrazone  [anhydride,  m.  p,  192° 
(decomp.) ;  ethyl  hydrogen  ester,  m.  p.  112°]  lias  m.  p. 
190°  (decomp.).  The  monohydrazoncs  of  dihydroxy- 
tartaric  acid  cannot  be  converted  into  pyrazoline 
derivatives.  Dilceiosnccinic  acid  o -iolylosazone  (IV), 
m.  p.  170°  (decomp.),  which  cannot  be  crystallised 
unchanged,  yields,  with  acetic  anhydride,  the 
anhydride  (V),  m.  p.  198°  (decomp.).  Crystallisation 
of  (IV)  from  acetic  acid  or  acidification  of  its  sodium 
salt  yields  4  :  5-dikeio-l-o-iolylpyrazoline-Z-carboxylic 
acid  4-o-iolylhydrazone  (VI),  m.  p.  229°  (decomp.) ; 
(V)  is  also  produced  in  the  former  case.  The  ethyl 
ester  of  (VI),  m.  p.  145°,  is  most  easily  obtained  by 
boiling  (IV)  with  alcohol  containing  hydrochloric  acid. 
Dikefosuccinic  acid  p -Iolylosazone  [ anhydride ,  m.  p. 
230°  (decomp.)]  lias  m.  p.  175°  (decomp.).  4  :  5-Di- 
keio- 1  -p-tolylpyrazoline-3-carboxylic  acid  Dp-tolylhydr- 
azone  (ethyl  ester,  m.  p.  143°)  has  m.  p.  233°  (decomp.). 

M.  Clark. 

Autocondensation  of  l-phenyl-3-methyl-5- 
pyrazolone.  V.  Ionescu  and  V.  Georgescu  (Bull. 
Soc.  chim.,  1927,  (iv),  41,  1514—1518).— When 

heated  at  200°  for  6  hrs.  with  alcohol  and  piperidine, 
l-pheqvl-3-methvl-5-pvrazolone  yields  the  bis- deriv- 

ative'  I?m>CH)  C<p7?‘‘L  (I).  m  P-  262°, 

\NPlvCO  h  CH2“CMe 

together  with  a  little  of  the  anhydro-derivative, 
^  C^>C:C<NI  /TT),  m.p.  258°, and  occasion- 

wt-ni  'att  if  x 


NPh*CO' 


CH.-CM© 


ally,  in  conditions  not  yet  determined,  a  little  bis- 
( 1  -phcnyl-3-methyl-5*pyrazolone),  m.  p.  above  300°- 
When  heated  at  280°  or  treated  with  cold  sulphuric 
acid  (I)  is  converted  into  (II)  and  1  -phenyl-3-methyl- 
5-pyrazolone,  a  reaction  which  confirms  the  above 
structures  (cf.  Mohr,  A.,  1905,  i,  676). 

R.  Briohtman. 

Asymmetric  nitrogen  atom.  LHA  Activ¬ 
ation  of  an  asymmetric  tertiary  base  in  the  form 
of  its  salts  with  optically  active  acids.  E*  Wede¬ 
kind  and  Iv.  A.  Klatte  (Ber,,  1927,  60,  [H],  23245 — 
2334),— The  activation  of  derivatives  of  ter  valent 
nitrogen  includes  the  problems  of  the  fission  of  non- 
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quaternary  salts  containing  an  optically  active  acid, 
replacement  of  the  active  anion  by  an  optically 
inactive  anion,  and  final  removal  of  the  latter  with 
the  production  of  an  optically  active,  asymmetric, 
tertiary  base.  The  first  of  these  problems  has  been 
partly  realised  in  the  4 -ami  no  pyrazolone  series. 
Thus  the  cautious  crystallisation  of  4 -melhylethyl- 
ammo-l -phe nyl - 2  ;  3 -dimethylpyrazol-5-one  d -camphor- 
sulphonate,  m.  p.  142 — 143°,  from  ethyl  acetate  gives 
a  series  of  fractions  which  showf  distinct  progressive 
change  in  their  molecular  rotation  in  aqueous  solution, 
the  calculated  values  for  the  cation  varying  from 
+35*6°  to  —15*0°,  Similar  crystallisation  of  the 
corresponding  d-bromocamjihor-Tt-sulphonate,  m.  p. 
187—188°,  from  a  mixture .  of  ethyl  acetate  and 
acetone  gives  a  most  sparingly  soluble  fraction  the 
cation  of  -which  has  [M]u  +49°.  In  one  (non-re¬ 
producible)  instance,  a  fraction  having  [M]0  —253° 
for  the  cation  was  produced  from  the  camphor - 
sulphonate ;  the  rotation  of  this  fraction  increased  to 
a  maximum  and  then  diminished  to  zero.  Salts 
containing  a  leevorotatory  cation  exhibit  a  gradual 
change  in  rotation  with  time  in  the  sense  that  the 
—  sign  passes  to  +  or  to  +  ,  reaching  in  the  first  case 
a  maximal  value  of  +17°  for  the  cation,  whilst  in  the 
second  case  the  observed  rotation,  +51°,  corresponds 
with  that  of  the  camphorsulphonate  ion.  A  case  of 
racemisation  of  the  optically  active  nitrogenous  cation 
appears  to  be  realised.  The  rotation  of  fractions  with 
dextrorotatory  cations  is  independent  of  the  time 
and  unchanged  by  hydrogen  ions  or  more  protracted 
exposure  to  relatively  high  temperature.  The 
apparent  stabilisation  of  the  dextrorotatory  basic 
group  by  the  dextrorotatory  acidic  component  is  in 
harmony  with  the  observations  of  Wedekind  and 
Ney  (A.,  1912,  i,  501),  but  an  explanation  of  the 
mutual  influence  of  the  groups  is  rendered  difficult  by 
their  presence  m  ions  in  the  solution.  Conversion  of 
the  head  and  tail  fractions  of  the  cf-bromocamphor- 
-v -sulphonate  into  the  perchlorate  gives  a  completely 
inactive  salt,  m.  p,  189 — 191°.  4-Benzylethylamino- 
1- phenyl -2  :  3-dimethylpyrazol-5-one  gives  a  d -mm- 
phorsulphonate,  m.  p.  132—133°,  from  which  a  fraction 
is  derived  by  crystallisation  from  ethyl  acetate  having 
[M]n  +24°  for  the  active  cation. 

4- Jf ethyhthylamino- 1  -phenyl-2  :  3 -dimethylpyrazol-5- 
one>  P*  02°,  is  prepared  by  treating  methylamino- 
antipyrine  with  ethyl  iodide  followed  by  10% 
potassium  hydroxide.  H  Wren 

Glyoxalon.es  and  glyoxalidones.  II.  C. 
Granacher  and  G.  Gulbas  (Helv.  Chim.  Acta,  1927, 
10,  819— 826  cf.  Granacher  and  Mahler,  A.,  1927, 
467 )  .—Reduction  of  2-phenyl-4-benzylidoneglyoxal-5- 
one  with  sodium  amalgam  and  acetic  acid  in  presence 
of  alcohol  yields  2-phenyl~4z~beiizylglyoxalid-o~one, 
m.  p.  145 — 146°,  -which  when  treated  -with  hot 
A  -hydrochloric  acid  gives  benzaldehyde,  phenyl¬ 
alanine,  and  phenylalanineamide.  oc -Benzamidocin- 
namic  acid  ethylamide,  m.  p.  187°,  prepared  from 
ethy famine  and  the  lactimide  of  be nzy  lide liehipp uric 
acid  in  alcoholic  solution,  when  heated  at  190—200° 
in  a  vacuum  affords  2~pheMyb4t.-benzylide.ne- 1  -ethyl* 
glyoxal-o-om,  m.  p.  110—112°.  a-Benzam i docinnanii c 
acid  benzylamide ,  in.  p.  173—174°,  furnishes  2  -  phenyl - 


\-benzylA-benzylid£neghjoxal-d-one1  m.  p.  143 — 144°. 
1  ;  2 -DiphenylA-benzylideneglyoxal-S-one  has  m,  p. 
180°.  a-Benza m idoc i n nami c  acid  iso propylamide,  m.  p. 
159—160°,  when  heated  in  a  vacuum  does  not  give 
the  glyoxalone,  but  yields  the  lactimide  of  benzyl- 
idenehippuric  acid  (cf.  Granacher  and  Mahler,  loc.  cit.)* 
a-Benzamido- p  -methoxyc  innamic  ac  id  me  thyla  m  ide , 
m.  p.  219°,  gives  2 -p -metk oxy phenyl -4- benzylidene- 1  - 
methylglyoxal-5-one,  m.  p.  163°  (the  1-ethyl  compound, 
m.  p.  103°,  is  obtained  from  the  ethylamide,  m.  p. 
214°).  a-Benzaraido-p-methoxycinnamanilide  has 
m.  p.  254°  (Wittenberg,  Diss.,  Basel,  1903,  gives  m.  p. 
205°).  The  lactimide  of  p-anisylidenchippuric  acid 
and  ethylenediamine  react  to  form  di-fa-benzamido-p- 
methoxyciyvnamic  acid) -ethylened iamicle ,  m.  p.  236°, 
which  when  heated  in  a  vacuum  yields  a  dark  yellow 
substance,  m.  p.  285—286°,  apparent ly  formed  by 
elimination  of  1  mol.  of  water  only. 

H.  Burton. 

Sulphonation  of  gly  ox  alines.  III.  G.  B. 
Barnes  and  F.  L.  Pyman  (J.O.S.,  1927,  2711— 
27 14) . — Oxidation  of  2-thiolglyoxaline  with  hydrogen 
peroxide  (Balaban  and  King,  A.,  1927,  977)  yields 
glyoxaline-2-sulphomc  acid  (  +  1H20),  anhyd.  m.  p. 
303°  (corr.)  [ barium  salt  (+2Ho0)].  This  acid  differs 
from  the  sulphonation  product  of  glyoxaline,  which 
must  therefore  be  glyoxaline-4(5)-sulphonic  acid,  as 
previously  suggested  (J.C.S.,  1920.  117,  1429). 

Sulphonation  of  4(5)-methylglyoxaline  yields  4(5)- 
methylglyoxali?ie-5 ( 4  )-$ ulphonic  acid  (+1H20),  anhyd. 
m,  p.  278°  (corr.)  [sodium  (+3H20),  barium  (+3H„0), 
and  ammonium  salts],  since  the  product  is  not  identical 
with  4(5) -raethylg.lyoxalinc-2-su]  phonic  acid  (Balaban 
and  Fling,  loc,  cit.).  This  acid  is  readily  decomposed 
by  cold  bromine  water.  It  fails  to  react  with  phos¬ 
phorus  pentachloride  at  160°.  Like  glyoxaline-4(5)- 
s ulphonic  acid,  it  is  hydrolysed  almost  quantitatively 
when  heated  for  3  lirs.  at  170°  with  concentrated 
hydrochloric  acid,  whereas  glvoxaiine-2-sulphonic 
acid  shows  only  a  12%  hydrolysis  under  these 
conditions.  M.  Clark. 

Some  derivatives  of  di-  (2-pyridyl ) amine ,  and 
tr  i-  ( 2-pyridyl )  amine .  J.  P.  WlBAUT  and  G.  L.  C. 
La  Bastide  (Proc.  Iv.  Akad.  Wetensch.  Amsterdam, 
1927,  30,  664— 669).— Di-(2-pyridyl)aminc  (cf.  Tschit- 
schibabin,  A.,  1915,  i,  591 ;  Sfeeinha user  and  Diepolder, 
A.,  1916,  i,  740)  is  also  obtained  by  heating  2-chloro- 
pyridine  with  the  sodium  derivative  of  2- amino  - 
pyridine  at  170—180°.  It  is  nitrated  by  warm  nitric  and 
sulphuric  acids  to  a  d mitrodip yridylamine,  m.  p.  195— 
196°,  and  is  bro ruinated  in  acetic  acid  solution,  yield¬ 
ing  a  dibromodipyridylamine ,  m.  p.  191°  (dihydro- 
bromide,  m.  p.  253 — 254°).  Treatment  of  several 
substituted  aminopyridines  with  2 -halogenopyridines 
under  various  conditions  does  not  furnish  substituted 
dipyridylamines.  5 - Bromo-2 - iodopyr id inet  m.  p.  117° ; 
2 -bromo-5 - iodopyridine ,  m.  p.  122*5°,  and  2  :  5-di- 
iodopyridine,  m.  p.  70*5°,  are  described.  Tri-(2~ 
2>yridyl)amine,  in.  p.  132*5°  (picrate,  in.  p.  149  w ; 
mercur {chloride ,  C.^H^N^HCkEgCL,  m.  p.  180°) 5 
is  obtained  by  heating  a  mixture  of  2-aminopyridine, 
2 -iodopyridine,  mesitylene,  potassium  hydroxide, 
potassium,  and  a  trace  of  copper  powder  at  150 — 
160°,  Tripyridylami ne  is  a  feeble  base,  the  order  of 
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basicity  for  the  scries,  determined  by  conductivity 
measurements  and  values,  being  tri<mono<di. 

H,  Burton. 

1  :  5-Nap hthyridine  and  certain,  of  its  deriv¬ 
atives.  L.  Klisiecki  and  E.  Sucharda  (Rocs. 
Qiem.,  1927,  7,  204— 217).— 7  :  9  :  IQ-Trihydroxy- 
benzo'i  :  o -napJithyridhie,  m.  p.  378°  (acetyl  derivative, 
m.  p.  338°) ,  is  prepared  by  the  condensation  of 
aminopicolinic  acid  with  phloroglucinol.  Oxidation 
with  fuming  nitric  acid  yields  S-hydrozy-l  :  5- 
7iaphthyridine -G  :  7 -dicarboxylic  acid ,  decomposing  at 
1 7 0—1 80°  to  yield  8-ft ydroxynaph ihyr id ine-1  -carb¬ 
oxylic  add ,  which  at  340°  is  converted  into  S -hydroxy  - 

1  :  5-naphthyridine;  this  sublimes  without  decom¬ 
position  at  340°  and  yields  on  reduction  1 ;  o-n aphthyr- 
idine,  m.  p.  74°.  Dilute  nitric  acid  yields  also  6  :  8- 
dhiilro-1  :  1) :  10  -  trihydroxybmzo  - 1  :  5  -  naphthyridinc, 
decomposing  explosively  at  277°. 

R.  Truszkowski. 

Preparation  of  carboeyanine  dyes.  F.  M. 
Hamer  (J.C.S.,  1927,  2796 — 2804) . — The  names  thio- 
carboeyanine  (cf.  Mills,  J.C.S.,  1922,  121,  455),  oxa- 
earbocyanine,  and  indoc arbo cyanine*  arc  suggested  for 
the  carboeyanine  dyes  derived  from  benzthiazole,  benz- 
ox  azole,  and  indolenine,  respectively.  Carboeyanine 
dyes  of  every  known  type  arc  prepared  in  optimum 
yield  by  condensation  in  boiling  pyridine  solution  of 
cth)d  orthoformate  with  the  appropriate  quaternary 
salt  containing  a  reactive  methyl  group.  The  solvent 
must  be  dry  and  four  times  the  calculated  quantity  of 
ester  is  required.  No  carboeyanine  containing  two 
pyridine  nuclei  has  yet  been  isolated.  2-Methyl- 
pyridine  ethiodidc  does  not  condense  with  ethyl  ortho- 
formate  in  presence  of  boiling  pyridine.  The  indo- 
earboeyamnes  and  oxacarbocyanines  act,  like  other 
cyanine  dyes,  as  photographic  sensitisers.  The 
following  are  described  ;  2  :  5-dimethjlquinoline 

alliodide,  m.  p.  198 — -199°  (decomp.)  \allobromtde,  m.  p. 
214 — -215°  (decomp. )] ;  C  :  & -dimethyl -I  :  Y-diallyl- 

2  ;  2* -carboeyanine  iodide ,  m.  p.  280— 281°  (decomp.) 
[bromide,  m.  p.  281. — '282°  (decomp.)] ;  1  :  l'-dimcthyl- 
4  :  4‘ -carboeyanine  iodide,  in,  p.  290—295°  (decomp.) ; 
lepidine  alliodide;  1  :  V-diallyl-4  :  4' -carboeyanine 
iodide ,  decomp.  150°;  2  :  2'-dimethylthiocarboeyanine 
iodide,  m.  p.  about  280°  (decomp.)  (lit.  254°); 

1  -meihylbcnzthiazole  allobromide,  m.  p.  202°  (decomp.) ; 

2  :  2' -d iallylthioca rbocya n i ne  bromide ,  m.  p.  about 

260°  (dceomp.) ;  2:2'-  dimethyloxacarbocyanine 

iodide,  m.  p.  275—277°  {decomp. )  (lit.  259°) ;  1  -methyl- 
benzoxazole  ethiodide,  m.  p.  195—197°  (decomp.) ; 
2  :  2r -dieihylozacarbocyan ine  iodide,  m.  p.  277—279° 
(decomp.);  3:3:3':  3*  -teirametkyl- 1  :  V -diethyl - 
indocarbocyanine  iodide,  pleochroic,  m.  p.  260—263° 
(decomp.).  Absorption  spectra  and  sensitising  action 
are  described.  M.  Clark. 

Intramolecular  change  in  5-amino-l  :  2  :  3- 
triazoles ,  O.  Djmroth  and  W.  Michaelis  (Annalen, 
1927,  459,  39 — 46). — *A  reply  to  Dutt  (J.C.S.,  1923, 
123,  265)  and  Carnelley  and  Butt  (A.,  1925,  ii,  165). 
jp-Nitroplienvl  azide  condenses  with  phenylacctonitrilc 
in  presence  of  sodium  eth oxide  to  give  Yphenyl-l-p- 
n  itroph  m  yl-5-  amino  - 1  :  2  :  3- triazole  (I),  m,  p.  182°, 
which  is  strongly  basic  (hydrochloride).  It  was  diazo- 
tised  and  coupled  with  3-naphtlioI  and  then  gave 


an  azo-compound,  m.  p.  220—225°  (decomp.),  which 
must  have  the  formula  N 02*C6H4*N <^k(NH2), 

When  heated  for  several  min.  at  160 — 170“  (I)  is 
converted  into  the  isomeric  5-p-nitroanUino- 4 -phenyl- 
1:2:  3 -triazole  (II),  m.  p.  164°.  Stannous  chloride 
converts  (I)  into  Yqdienyl- 1  -p-aminophenyl-5-p-amino- 
1:2:  3 -triazole y  m,  p.  166°,  and  (II)  into  5-amino - 
anilinoA-phenyl- 1  :  2  :  3 -triazole,  m.  p.  177°  ( hydro - 
chloride),  which  by  fusion  is  converted  into  its 
isomeride,  m.  p.  166°.  The  structure  assigned  to 
the  amine,  in,  p.  177°,  is  confirmed  by  its  ready 
oxidation  with  ferric  chloride  to  the  quinoneimine 

n“NH>C-i:/~\SH.  These  £  t  are  held  to 

disprove  the  endimino-type  of  formulae  applied  by 
Carnelley  and  Dutt  (loc.  cit.)  to  these  compounds. 

J.  W.  Baker, 

Syntheses  of  mesoporphyrin,  mesohaemm, 
and  the  constitution  of  hasmin.  (Synthesis  of 
porphyrins.  XIII, )  H.  Fischer  and  G.  Staxgler 
(Annalen,  1927,  459,  53 — 98), — The  synthesis  of  the 
four  possible  isomerides  of  astioporphyrin  has  been 
effected  by  methods  which  prove  their  structure. 
One  isomeride,  1:3:5:  7 -to  tram  ethyl -2  :  4  :  6  :  8- 
tetracthylporphin,  m.  p.  400—405°,  has  previously 
been  synthesised  (Fischer  and  Klarer,  A.,  1926,  962). 
The  second,  1  :  4  :  5  :  8  -  ietramethyl  « 2  :  3  :  6  :  7~ 
totrae thylporphin ,  identical  with  ^osetioporphyrin 
(Fischer  and  Ha  lb  ig.  A,,  1926,  963 ;  Fischer,  Halbig, 
and  Walach,  A.,  1927, 469),  is  synthesised  as  follows : 
ethyl  pr opionylaee ta t o  is  converted  into  its  iso- 
ni troso derivative  which,  when  reduced  with  zinc  dust 
in  the  presence  of  ethyl  acetoacctate,  affords  ethyl 
2-meihyl-4z-ethylpyr role-3  :  5-dicar  boxylate,  m.  p.  115°. 
This  by  hydrolysis  of  the  0-ester  group  with  concen¬ 
trated  sulphuric  acid  at  40°  yields  the  3 -carboxylic 
acid ,  in.  p.  245°,  which,  by  loss  of  carbon  dioxide, 
yields  ethyl  2-mcthylA-ethylpyrrole-o-carbozylate,  con¬ 
verted  by  means  of  hydrogen  cyanide  and  hydrogen 
chloride  into  the  3-aldehyde ;  this  is  reduced  by 
hydrazine  hydrate  to  hnemopyrrole.  The  latter  reacts 
with  magnesium  ethyl  bromide  and  ethyl  chloroformate 
to  give  ethyl  2  :  o-di methylA - ethyl-pyrrole - d - carboxylate, 
m.  p.  97°,  from  which  the  free  acid,  m.  p.  142°  (de¬ 
comp.),  is  obtained  on  hydrolysis.  Bromination 
converts  the  latter  into  the  hydrobromide,  m.  p.  115° 
(decomp.),  of  ethyl  2  -  b  romomethyl- 3 -?nethyl~i-ethyl- 
pyrrole-5-car  boxylate,  m.  p.  134°,  from  which  6iV(3- 
methylA-ethyl-D-carbethoxypyrryl)methane  (I),  in.  p. 
148°,  is  obtained  by  heating  with  methyl  alcohol. 
This  is  hydrolysed  to  the  corresponding  acid,  m.  p. 
211°,  which  by  aeration  in  formic  acid  yields  iso- 
astioporphyrin,  m.  p.  365°.  Bromination  of  (I)  yields 
the  hydrobromide  of  b is-(2 - bromo- 3 -methyl-i-ethyl-5* 
pyrryljmethene  (II),  m.  p.  180°  (picrate,  m.  p.  169°), 
which  when  heated  with  bis- (2  :  4 -dimethyl -3 - ethy  1- 
5-pyrryl )mcthene  and  hydrogen  bromide  in  acetic 
acid  at  150°  yields  the  same  i soratioporpliyrin .  The 
third  isomeride,  1:3:5:  8* tetrametliyl-2  :  4  :  6  :  7- 
tetrae thylporphin,  is  synthesised  as  follows  :  crypto- 
pyrroleal  dchyde  condenses  with  lisemopyrrolo  in 
warm  alcoholic  hydrogen  chloride  to  give  the  hydro¬ 
chloride  of  (4  :  5-dhnethyl-3-ethylpyrryl)-(2  :  4 -dimethyl- 


3  -  ethyl  pyrrolenyl)meth  me,  m.  p.  80v  [pier  ale,  m.  p. 
185°  (decomp.)],  which  when  heated  with  bis-(2«bromo- 
3-methyl-4-ethyI-5-pyrryl)metheno  and  hydrogen 
bromide  in  acetic  acid  at  140°/12 — 14  atm.  yields 
the  cetioporphyrin,  m.  p.  360°  (copper  and  iron 
salts;  heaxihromo- compound).  The  same  isomeride  is 
obtained  by  heating  (2-bromo?nethyl-3-methyl-4:-ethyl- 
pyrryl)  -  (2  -  brornometkyl  -  4  -  methyl  -  3  -  dhylpyrrolmyl)  - 
methene  hydrobromide  (III),  decomp.  above  230v 
(obtained  by  dibromination  of  the  corresponding 
methene),  and  bis- (2  -  bromo  -  3  -  methyl  -  4  -  ethyl  -  5- 
pyrry  1)  m  e  thenc  hydrobromide  or  bis-(2-bromo-4- 
methyl-3-ethylpyrryl)methene  hydro  bromide  with 
succinic  acid  at  190°.  The  fourth  isomer  ide,  1  : 4  ;  6  : 7- 
tetramethyl-2  :  3  :  5  :  8-tetraethylporphin,  m,  p.  355° 
(Fischer,  Halbig,  and  Walach,  loc,  cit.),  is  similarly 
obtained  from  (II)  and  (2-bromomethyl-3-/methylA- 
ethylpyrryl)-(2-bromomethyl~3-methylA-ethylpyrrolenyl)~ 
methene  kydrobrmni.de  (IV)  (by  dibromination  of  the 
corresponding  methene).  When  (III)  is  heated  with 
the  hvdrobromide  of  bis-(2-bromo-3-methyl-4-p- 
carboxyethyl  -  5  -  pyrryl)metheno  (V)  and  succinic 
acid  at  175—180°,  mesoporphyrin,  identical  in  all 
respects  with  a  pure  specimen,  is  obtained,  and  has, 
therefore,  the  constitution, 

Mc=~;Et  Mc  =  Et 


spending  -2 -bromomethyl  derivative,  m.  p.  156°,  which , 
when  heated  with  water,  gives  formaldehyde  and 
bis  -  (Methyl  -3:5-  d icarbethoxypyrryl)  -2  :  2'  -  methane, 
m.  p.  130°.  By  the  action  of  nitrous  acid  and  zinc 
dust  on  ethyl  propionylacetate  is  obtained  ethyl  2  :  4- 
d iethylpyrrole- 3  :  o-dica rboxyla le ,  m,  p.  97s,  from  which, 
by  hydrolysis  of  tho  p-carbethoxyl  group,  the  corre¬ 
sponding  3 -carboxylic  acid 9  m,  p.  220°,  is  obtained. 
This,  on  dry  distillation,  yields  ethyl  2  :  4-diethylpyrrole- 
^-carboxylate,  ra.  p.  49°,  which  is  converted  by  hydrogen 
cyanide  and  hydrogen  chloride  into  the  corresponding 
3-aldehyde,  m.  p.  84°;  this  is  reduced  by  hydrazine 
hydrate,  sodium,  and  alcohol  at  160°  to  3-methyl- 
2:4-  diethylpyrrole.  When  a  mixture  of  ethyl 
2 -methyl  -  4  -  ethyl  -  3  -  aldehydopyrrole  -  5  -  carboxylate, 
malonie  acid,  and  aniline  is  heated  in  alcohol  solut  ion, 
ethyl  2 -melhyl-4c-ethyl«3  -  S -carhoxyvinyl pyrrole- 5  -  ca  rb  - 
oxylate,  m.  p.  240°,  is  obtained,  reduced  by  sodium 
amalgam  and  ice  water  to  the  corresponding  3 -prop¬ 
ionic  acid  (3- $-carboxyethyl  derivative) ,  m.  p.  148°. 
When  heated  at  its  m.  p.  the  acrylic  acid  loses  carbon 
dioxide  and  yields  ethyl  3 -vinyl-2 -methyl-4-ef  It ylpyrrole- 
5 -carboxylate,  m.  p.  79s,  which  on  catalytic  reduction 
with  platinum-black  affords  ethyl  2 -methyl -3  :  4 -diethyl* 
pyrrole-  5  -  carboxylate ,  m.  p,  75°  (also  obtained  by  a 
Grignard  reaction  from  2-methyl-3  :  4-die thylpyrrole) . 
By  the  action  of  nitromethane  on  ethyl  2- methyl -4- 
ethyl  -  3  -  aldehydopyrrole  -  5  -  carboxylate  with  di- 
methylamine  hydrochloride  as  a  condensing  agent  is 
obtained  3-nilrovinyl-2-methylA-  elhylpyrrolc  -  5  -  carb  - 


\  NH 

-  -  -CH - 

Me!=[CH2]2-COaH  C02H*[CH2]; 


NH  /' 

,  X  A 


When  tho  hydrochloride  is  heated  in  acetic  acid  solu¬ 
tion  with  ferrous  acetate,  mesohsemin  is  obtained  and 
therefore  the  position  of  the  side-chains  in  hcemin 
must  be  the  same,  the  constitution 


oxylate,  m.  p.  199s  (corr.).  Hsemopyrrole  condenses 
with  ethyl  cyanoformatc  in  the  presence  of  hydrogen 
chloride  to  give  the  inline  hydrochloride,  m.  p.  146°, 
from  which  ethyl  2  :  S-dimelhyl-A-ethyljiyrrole-o- 
glyoxylate,  in.  p.  83°,  is  obtained.  The  free  acid ,  m.  p. 
191°  (decomp.),  when  heated  at  190°  in  a  vacuum 
yields  hwmopyrrolealdehyde,  m .  p.  85s ;  the  latter  is  also 
obtained  by  the  action  of  hydrogen  cyanide  and 


NH 

w 
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V  >  -  -  CH _ / 

Me='[CH,kCO?H  !lMe 


being  assigned  to  it  (cl  Fischer  and  Lindner,  A.,  1927, 
261).  By  a  similar  condensation  of  (V)  with  (IV)  is 
obtained  tsomesoporpliyrin,  isolated  as  its  methyl 
ester,  m.  p.  275 — 279°,  Bromi nation  of  haomopyrrole 
in  acetic  acid  yields  the  perbramide  of  (2-bromo~4- 
methyl  -  3  -  othylpyrryl)-(2  :  3  -  dimethyl  -4  -ethylpyrrol- 
enyl)methene,  m.  p.  141°,  from  which  the  free 
methene,  in.  p.  125y  is  obtained  by  the  action  of  sodium 
hydroxide  on  a  chloroform  solution.  Tho  same 
methene  is  .  obtained  by  bromination,  with  loss 
of  carbon  dioxide,  of  2  :  3 -dimethyl -4-ethylpyrrole- 
5 -carboxylic  acid.  Further  bromination  affords 
(2  -  bromo  -  4  -  methyl  -  3  -  cthylpyrryl) -(2- bromomethyl  -  3  - 
methylA-ethylpyrrolmyljmetJmie  h ydrobrom ide,  decomp. 
240'"',  The  methene  when  heated  with  formic  acid 
gives  the  aetioporphyrin,  m.  p.  400°,  Bromination  of 
ethyl  2-methyl-4-ethylpyrrole-3  :  5-dicarboxylate  in 
acetic  acid  or  carbon  tetrachloride  vields  the  corre- 


hydrogen  chloride  on  hoemopyrrole.  These  products 
serve  as  intermediates  for  tho  synthesis  of  copro¬ 
porphyrins.  J.  W.  Baker, 

Condensation  of  o  -  ammothiophenol  with 
«3-unsaturated  acids.  W.  H.  Mills  and  J.  B. 
Whitworth  (J.C.S.,  1927,  2738 — 2753). — When  o- 
aminothiophenol  and  a£- unsaturated  acids  arc  heated 
together  in  an  atmosphere  of  carbon  dioxide,  P- 
addition  of  the  thiol  group  to  the  ethylenic  linking 
occurs  and  water  is  eliminated,  giving  4-ketotetra- 
hydro-I  :  5-lieptabenzthiazine  derivatives.  4-Keto- 
tetrahydro-l  :  5 -h eptaben zfhiaz ine-2-acetic  acid ,  m.  p. 
235 — 236°  (ethyl  ester,  m.  p.  139 — 140s),  obtained 
from  the  thiophenol  and  glutaeonic  acid,  is  resolved 
by  brucine  and  cinchonine  into  d-4 -ketotetrahydro- 
1  :  o-heptabenzthiazine-2-acetic  acid ,  m.  p.  230°,  [a]^ 
+436*9°  in  alcohol  (\-brucine  salt,  m.  p,  164—165°; 
ethyl  ester,  m.  p.  145—146°,  [a]§^  +425-5°),  and  the 
corresponding  1-acid,  m.  p.  229—230°,  [i]fw  —435*5° 
(d -cinchonine  salt,  m,  p.  193—105°).  Condensation 
of  o- amino  thiophenol  with  ethyl  a  -br  om  oglut  arate 
yields  the  isomeric  ethyl  3-keto-2  :  3-dihydro-l  :  4 -benz- 
th iazin e-2-prop i onate,  m.  p.  91°.  Cinnamic  acid  and 
o-aminothiophenol  react  on  heating  at  160—170°  to 
give  4- Jeeto - 2 -phenylietrahydro-\  :  o -hepla benzth iazim, 
m,  p,  177°  (acetyl  derivative,  m.  p.  155—156°;  sulpk- 
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oxide,  m.  p.  210°;  sulphone,  m.  p.  234—235°).  Care¬ 
ful  heating  with  small  excess  of  potassium  hydroxide 
solution  hydrolyses  this  benzthiazine  to  o -cinnamamido  « 
thiophenol,  m,  p,  147—148°  {mercurickloride ,  m.  p. 
211 — 212°),  which  is  reconverted  into  the  benz- 
thiazinc  on  heating  at  165—170°.  oor-D icinna mamido- 
diphenyl  disulphide ,  m.  p.  163—164°  [dibromo- deriv¬ 
ative,  m.  p.  213°  (decomp.)],  readily  formed  by  oxida¬ 
tion  of  0-cinnamamidothiophenolj  is  also  obtained 
by  reaction  of  cinnamoyl  chloride  with  oohdiamino- 
di phenyl  disulphide,  a-Bromo  -  (5  -  phcnylpropionic 
acid  and  ethyl  ciimamate  each  condense  with  o-amino- 
thiophenol,  yielding  3 -keio -2-benzyl -2  :  3-dihydro-l  :  4- 
benzthiazine,  m.  p,  159 — 160°,  whilst  cinnamoyl 
chloride  and  sodium  o-aminothioplienoxide  in  absolute 
alcohol  yield  2  -styryl benzthiazole  (picrate,  m,  p.  195— 
196°).  This  base  is  also  formed  when  4-keto-2- 
plienyltetrahydro-1  : 5-heptabcnzthiazine  is  heated 
at  240—260°  and  when  cinnamic  acid  and  o -amino - 
thiophenol  are  heated  at  210—220°.  p-Phenylpro- 
pionic  acid  and  o-amino  thiophenol  yield  2 -$-phenyl- 
eihylbmzthiazole ,  m.  p.  60—61°  ( picrate ,  m.  p.  132— 
133°),  Orotonio  acid  reacts  with  the  thiophenol, 
giving  •i-lceto-2-methyltetrahydro-l  :  5-heptabenzthiaz- 
ine,  in.  p.  205—206°  (acetyl  derivative,  m.  p.  93°). 
Acrylic  acid  and  the  thiophenol  yield  4-ketotetra- 
hydro- 1  :  5-heptabenzthiazine,  m.  p.  215—216°  (215— 
216°),  identical  with  the  £ -lactam  of  o -am inophci wi¬ 
th  iol  prop  ionic  acid,  m.  p.  87 — 88°  (84°),  The  hydro¬ 
chloride,  m.  p.  173—174°  (189°),  of  this  ami  no -acid 
is  obtained  by  reduction  of  o -n it rophenylthiolpro - 
pionic  acid,  m.  p,  148 — 149°  (145°),  which  is  formed 
bv  condensation  of  acrylic  acid  and  o -nitrotbio  phenol 
in  presence  of  piperidine.  The  m,  p.  given  by  Mayer 
and  Horst  (A.,  1923,  i,  844)  for  these  compounds  are 
shown  in  brackets.  Maleic,  fumaric,  and  mono- 
bromosuccinic  acids  condense  with  o-aminot  Mo  phenol, 
giving  3-keto-2  :  3-dihydro-l  :  ±-benzthmzi?ie-2-acetic 
add y  in.  p.  195—190°. 

[With  G.  B.  Watts  .]  —o-Aminotb  ioanisolc  yields 
with  acetic  anhydride  a  diacetyl  derivative,  m.  p. 
69—70°.  Reduction  of  ethyl  o-nitrophenylthiolfo rm - 
ate,  a  yellow  oil  decomposing  when  heated  in  a 
vacuum,  gives  ethyl-o-aminophenylthiolformate  (hydro¬ 
chloride,  m.  p.  120—122°).  This  amino-ester,  mixed 
with  a  little  of  its  hydrochloride  and  heated  at 
115°,  gives  benztlijazolone,  which  is  readily  acetyl- 
ated.  M,  Clark. 

Quaternary  salts  in  the  benzselenazole  series. 
L.  M.  Clark  (J.C.S.,  1927,  2805—2809;  cf.  ibid., 
1923,  123,  2353). — The  zinc  salt  of  o-aminoseleno- 
phenol,  which  reacts  with  benzoyl  chloride  to  give 
plieny  lbcnzsel  enazole  (Bauer,  A.,  1913,  i,  263), 
reacts  similarly  with  formic  acid,  giving  benzselen- 
azole  (I),  b.  p.  154°/45  mm.  (methiodide,  m.  p.  188— 
189°;  methopicrate,  m.  p.  173°).  The  methiodide, 
m.  p.  211—212°  (decomp.),  and  chloroplatinate  of 
2-pkenylbenzselenazole  (II)  are  described.  '  The  metli- 
iodides  of  (I)  and  (II)  react  with  two  equivalents  of 
sodium  hydroxide,  giving  first  the  carbinol  base  and 
afterwards  the  sodium  salt  of  the  i£-base 
COR 'NMe'CgH pSeN a.  Oxidation  with  iodine  or 

potassium  ferricyanide  then  yields  di-o-formylmethyl- 
aminodiphenyl  diselenide ,  m.  p.  104°,  and  di-o-beitzoyl- 


metkylaminodiphenyl  diselenide  (111),  m.  p,  170u, 
respectively.  Atmospheric  oxidation  of  the  meth¬ 
iodide  of  (I)  in  ammoniacal  solution  gives  duo-methyl- 
aminodiphenyl  diselenide,  m.  p.  89°,  yielding  on 
benzoyl ation  the  compound  (III).  Duo •formamid o - 
diphenyl  diselenide,  m.  p.  174°,  obtained  as  a  by¬ 
product  in  the  preparation  of  benzselenazole,  is 
reduced  in  alcoholic  solution  by  stannous  chloride, 
yielding  some  benzselenazole  by  intermediate  pro¬ 
duction  of  o-fomiamidoselenophenol .  When  di-o- 
formamidodiphenyl  diselenide  is  heated  with  phenyl 
hydrazine,  the  formyl  groups  are  readily  removed 
with  formation  of  a- f ormylphenylhydrazine .  A  satis¬ 
factory  method  for  the  determination  of  selenium  in 
organic  compounds  of  this  type  is  described . 

M.  Clark. 

Properties  of  benzylideneharmine.  V.  Hasek- 
fratz  and  R.  Sutra  (Compfc.  rend.,  1927,  185, 

1 048 — 1 050 ) . — Benzylideneharmine  reacts  with  brom¬ 
ine  to  give  two  isomeric  hydrobromides,  from  winch 
a-  and  p - bromobenzylidenekarmines,  m,  p.  230°  and 
decomp,  about  125°,  respectively,  are  obtained. 
These  yield  insoluble  chloraplatinates.  A  solution 
of  benzylideneharmine  in  sulphuric  acid ,  when  poured 
into  water,  gives  a  precipitate  of  benzylideneharmine- 
TS-siilphonic  acid ,  which  forms  very  unstable  salts. 
The  action  of  methyl  iodide  on  benzylideneharmine , 
■with  subsequent  hydrolysis,  leads  to  benzylidene- 
meihylharmine,  m.  p.  190°  (hydriodide  and  chloro * 
plaiinate  described).  Oxidation  of  benzylideneharm¬ 
ine  with  chromic  acid  yields  liar  mi  c  acid,  and  with 
nitric  acid  yields  p-iiitrobenzoic  acid. 

B.  W.  Andersoxt. 

Determination  of  ephedrine  mixtures  by  the 
biuret  reaction.  0.  T.  Peng  (Chinese  J.  Physiol., 
1927,  1,  397 — 406).— The  ether-soluble  violet  pig¬ 
ment  obtained  by  performing  the  biuret  reaction  on 
solutions  of  ephedrine  and  0 -ephedrine  has  been 
adapted  as  the  basis  of  a  colorimetric  method  for 
the  determination  of  these  two  substances.  The 
method  is  extended  to  the  determination  of  the 
relative  proportions  of  mixtures  of  the  two  alkaloids 
in  solution,  since  it  has  been  found  that  together 
they  give  less  colour  than  the  same  amount  of  either 
of  them  when  present  alone.  Examination  of  the 
residue  left  by  evaporation  of  the  ethereal  solution 
of  the  violet  pigment  leads  to  the  differentiation  of 
ephedrine  in  solution  from  ephedrine ;  the  former 
leaves  a  gelatinous  residue,  the  latter  rhombic,  violet 
crystals.  E.  A.  Lunt, 

Alkaloids  of  ipecacuanha.  H.  Staub  (Helv. 
Cliim.  Acta,  1927, 10,  826 — 837  ;  cf.  Spath  and  Leithe, 
A.,  1927,  471 ;  Brindley  and  Pyman,  ibid,,  682). — 
Emetine  hydrobromide,  C29HJ0O4N2,2HBr  (cf.  Carr 
and  Pyman,  J.C.S.,  1914,  105,  159 if,  becomes  yellow 
at  210°  and  melts  to  an  orange  liquid  at  248°.  Oxid¬ 
ation  of  emetine  vith  bromine  (cf.  Carr  and  Pyman, 
foe.  cit.)  yields  rubrernetinc  bromide,  C^H^O^N *Br 
(methiodide  +5H20,  m.  p.  199°  after  sintering  at 
174°),  which  crystallises  with  2,  3,  or  6H20,  accord¬ 
ing  to  the  solvent  used  for  crystallisation,  and  is 
anhydrous  from  acetone.  Careful  oxidation  of  rubr- 
emetine  bromide  with  alkaline  potassium  perman¬ 
ganate  yields  dihydroxyru.br emetine ,  C29H2S0GN2,  m,  p. 
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above  305°,  a  “  substance  D,”  decomp. 

244°  after  darkening  at  220°,  and  m-hemipinimide. 


Formula  (I)  is  suggested  for  emetine  and  formula 
(II)  for  dihydroxyr ubreinetine .  H.  Burton. 

Oxy quinine  and  peroxy quinine,  Frbbejacque 
(Compt.  rend.,  1927,  185,  1052 — 1055). — In  the 
course  of  preparation  of  oxyquinine  a  per oxy quinine  > 
C2oH^N202-02,CKC13  (?),  m.  p.  153°,  [«]D  -80°, 
was  isolated,  having  all  the  properties  of  a  peroxide, 
but  losing  them  on  recrystallisation  from  acetone. 
The  Ar-oxyqumitie  prepared  by  the  author  differed 
from  Speyer  and  Beeke’s  product  (cf.  A,,  1.922,  874) 
in  having  m.  p.  188°  and  [a]D  —17*5°. 

B.  W.  Anderson. 

Organic  derivatives  of  silicon.  XXXIII.  An 
amorphous  variety  of  octaphenylci/closilico- 
tetrane.  XXXIV .  Action  of  sodium  on  phen- 
oxydiphenylsilicyi  chloride,  F.  S.  Kipping 
(J.C.S.,  1927,  2719 — 2728,  2728— 2734).— XXXIII. 
Acetone  solutions  of  the  product  (E)  originally 
obtained,  together  with  the  four  (A,  By  C,  D )  silico- 
hydrocarbons  [SiPh2]„,  by  heating  diphenylsilieon 
dichloride  with  sodium  (J.O.S.,  1921,  119,  830), 
continue  to  deposit  crystals  of  (A)  during  several 
years.  (E)  is  shown  to  be  a  mixture  of  a  silico- 
hydrocarbon  (Ej)  with  a  considerable  proportion  of 
oxygen-containing  compounds,  arising  from  impurity 
in  the  dichloride  (Kipping  and  Murray,  following 
abstract).  (Ex)  has  the  composition  [SiPh2]n,  where 
n  ranges  from  about  7  to  9 ;  it  is  resinous,  melts 
very  indefinitely  below  150°,  is  miscible  with  acetone, 
ether,  benzene,  and  chloroform,  and  behaves  like  (B) 
towards  iodine  and  nitric  acid.  When  (B)  is  heated 
for  a  few  secs,  above  400°,  it  melts  to  a  transparent 
mass,  readily  soluble  in  cold  acetone;  the  solution 
after  an  interval  deposits  crystals  of  (B)  and  the 
mother -liquors  then  give  with  alcohol  a  fiocculcnt 
precipitate  of  an  amorphous  sili  cohydrocarbon 
[SiPh2]„,  closely  resembling  (Ex).  It  is  concluded 
that  (/7j)  is  an  allotropic  form  of  octapheiiykydo- 
silieotetrane  (B)}  in  which  the  molecules  of  the  (B) 
form  have  become  so  entangled  by  interlocking  of 
the  phenyl  groups  that  relatively  stable  aggregates 
incapable  of  forming  crystals  have  been  formed.  In 
a  single  experiment,  which  could  not  be  repeated, 
when  (E)  was  heated  slowly  to  about  400°,  a 
considerable  proportion  of  (B)  separated  in  crystals. 
When  (E)  is  distilled  under  5  mm.  pressure,  a  small 
quantity  of  oil  is  obtained.  The  latter  yields  tri- 
phenylsilicol  on  oxidation  or  on  treatment  with 


acetone  and  alkali,  hydrogen  being  evolved  in  the  latter 
case.  This  compound  is  not  obtained  from  unheated 
(E)  under  similar  conditions.  The  silieo-hydroearbon 
[SiPhJ*  is  apparently  very  slowly  decomposed  at 
high  temperatures,  decomposition  being  accompanied 
by  a  transference  of  phenyl  groups  from  one  silicum 
atom  to  another,  giving  triphenylsilicyl  SiPh3  or 
some  other  compound  containing  this  group. 

XXXIV.  Phenoxydiphenylsilicyl  chloride  (I),  b.  p. 
252 — 254°/40  mm.,  and  diplienoxydiplienyUilicane 
(II),  m.  p.  70 — 71°,  are  obtained  by  interaction  of 
phenol  and  diphenylsilieon  dichloride.  The  com¬ 
pound  (I)  is  immediately  soluble  in  a  5%  solution 
of  potassium  hydroxide,  giving  the  potassium  deriv¬ 
atives  of  phenol  and  diphenylsilieanediol.  The  com¬ 
pound  (II)  is  relatively  stable  towards  5%  sodium 
hydroxide  solution,  but  is  very  readily  hydrolysed 
in  presence  of  acetone  or  alcohol  with  separation 
of  triaiihydrotrisdiphenylsilicanedioL  The  compound 
(I)  reacts  with  sodium  in  hot  toluene  solution,  giving 
a  complex  mixture  from  which  octaphenylsilico- 
tetranc,  diphenoxyockiphenylsilicotetrane  (III),  in.  p. 
215 — 216°,  and  diphenoxydiphenylsilieano  were  ex¬ 
tracted  by  the  use  of  anhydrous  solvents.  Phenol, 
d  iphenyl  silicaned  iol ,  hydroxyphenoxyoctaphcn  ylsil  ico  - 
tetrane  (or  the  corresponding  oxide)  and  diphenoxy- 
tetraphenylsilicoetham  (1)  were  extracted  from  the 
remaining  material,  using  undried  solvents.  The 
mechanism  of  formation  of  these  compounds  is  dis¬ 
cussed.  The  compound  (III)  is  only  very  slowly 
hydrolysed  by  hydrochloric  acid  in  boiling  alcoholic 
solution,  but  is  completely  decomposed  by  an  aqueous 
solution  of  piperidine  and  sodium  hydroxide,  giving 
hydrogen  and  the  sodium  derivatives  of  phenol  and 
diphenylsilieanediol.  M.  Clark, 

Organic  derivatives  of  silicon,  XXXV.  Pre¬ 
paration  of  diplienylsilicon  dichloride  :  “  Grig- 
nard  3r  ether  and  its  action  on  silicon  tetra¬ 
chloride,  F.  8.  Kipping  and  A.  G.  Murray  (J.C.S., 
1927,  2734 — 2737), — The  impurities  (up  to  20%) 
present  in  diphenylsilieon  dichloride  prepared  by  the 
action  of  magnesium  phenyl  bromide  on  silicon  tetra¬ 
chloride  (J.O.S.,  1912,  101,  2113)  are  ascribed  to 
three  possible  sources :  (1)  phenylphenoxysilicon 

dichloride  or  diphenylphenoxysilieyl  chloride,  arising 
from  partial  oxidation  of  the  Grignard  reagent  (A., 
1921,  i,  140);  (2)  d iethoxydiphenyhiliea ne ,  b.  p. 

197— 19S°/50  mm.,  302—3047787  mm.,  or  ethoxy- 
diphenylsilieyl  chloride,  formed  by  reaction  of 
diphenylsilieon  diehloridc  with  alcohol  present  in 
the  “  Grignard  ”  ether ;  (3)  ethoxy  diphenylsilieyl 

chloride  arising  from  the  interaction  product  of  ether 
and  silicon  tetrachloride.  Even  at  the  ordinary 
temperature  these  substances  show  slight  reaction, 
probably  thus  :  SiClj+E^O  — >  OEt'SiCl3+ EtCl . 
The  b.  p.  of  the  ethoxy  chloride  may  be  expected  to 
approximate  still  more  closely  to  that  of  the  diehlor- 
ide  than  that  of  diethoxydiphenylsilieane.  Separ¬ 
ation  by  distillation  would  therefore  be  impossible. 
An  improved  method  for  the  preparation  of  diphenyl- 
silicon  dichloride,  limiting  the  operation  of  these  three 
sources  of  impurity,  is  described.  The  product  still 
contains,  however,  a  small  amount  of  some  ethoxy- 
compound.  M,  Clark. 
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Arseno-organic  compounds.  E.  Grischkie- 
vitch-ThochbioyskIj  L.  Matejak,  and  W,  Zablocki 
(Rocz.  Chem.,  1927,  7,  230— 240). —Tho  following 
substances  were  prepared  :  Phenyld icyanoarsine ,  m.  p, 
78*5— 79*5°,  by  the  action  of  silver  cyanide  on  phenyl- 
dichloroarsine,  a -napli thyldic yanoars me ,  m.  p.  159-5— 
160-5°,  di-x-naph tliylcyanoars ine,  m.  p.  191*5 — 192*5°, 
methyldicyanoarsme,  m.  p.  115*5 — 116*5°,  from  cacodyl 
cyanide  and  cyanogen  bromide,  and  phmarsazme 
cyanide ,  m,  p,  227—228°.  All  the  above  dioyano- 
dcrivatives  are  readily  converted  by  water  into  the 
corresponding  acids  and  hydrogen  cyanide. 

'  R.  Truszkowski. 

Manufacture  of  organic  compounds  of  arsenic. 
R.  W.  E.  Stick! ngs,  and  May  and  Baker,  Ltd. — See 
B.,  1927,  925. 


Organic  compounds  of  arsenic.  III.  Tri-o- 
phenylenediar sine .  N.  ?.  McOlbland  and  J.  B. 
Whitworth  (J.C.S.,  1927,  2753 — 2757) , — DIazotiscd 
o-aminodiphcnylarsinic  acid  couples  with  phenyl- 
arsenious  oxide,  giving  phenylene- 1  :  2 -diphenylarsinic 
acid ,  unmelted  at  310°.  Distillation  of  the  product 
obtained  by  reduction  of  this  compound  with  phos¬ 
phorus  trichloride  gives  tri-o ~ph enylenediarsmc  (re¬ 
garded  as  being  1),  m,  p.  295—296°  (mercuri  chloride, 
m.  p,  285 — 286° ;  oxide ,  unmelted  at  360° ;  tetra- 

bromide  (II),  m.  p.  255 — 250°).  The 
As  tetrabromide  (II)  is  decomposed  when 
[  !  i  heated  under  reduced  pressure,  giving, 

vC\  LAe  in  addition  to  bromine  and  triphenyl- 
(I.)  -3  enedi arsine,  o-dibromobenzene  and 

arsanthrene  bromide.  Distillation  of  arsanthrone 
oxide  gives  triphenylenedlarsine  and  arsenious  oxide. 
Crystallographic  data  for  the  compound  (I)  are 
given.  M.  Clark, 

Azo  dyes  containing  antimony,  II.  F. 
Dunking  and  E.  E.  Reid  (J,  Amcr,  Cliem.  Soe., 
1927,  49,  2869 — 2877  :  cf.  A.,  1927,  65).— p- Amino- 
phenyl stibinic  acid  is  obtained  in  about  50%  yield 
by  diazotising  p-aminoacetanilido  in  presence  of 
antimony  trioxide  and  sufficient  hydrochloric  acid  to 
dissolve  the  latter,  with  subsequent  decomposition 
of  the  resulting  precipitated  diazonium  chloride- 
antimony  trichloride  additive  product  (cf.  May, 
J.C.S.,  1912,  101,  1037)  with  alkali.  Dyes  were 
prepared  by  coupling  diazotised  p-aminophenylstib- 
inic  acid  with  dimethyla niline ,  brown,  diethylaniline, 
purple,  a-?i aph ikolA -$ u Iph onic  add ,  dark  red,  2  :  5- 
am  -7 -milphomc  acid,  light  reddish-brown, 

2-naphthylaniin e-3  :  %-disulphonic  acid ,  dark  brown, 
1  :  $-aminonaphthol-3  :  6 -disulphonic  acid  (sodium  salt, 
purple),  2-naphtholA  :  b-disul  phonic  acid  (sodium  salt, 
orange -brown)  and  1  :  8-dih ydroxynaph thalene-3  :  6-dt- 
sulphomc  acid  (sodium  salt,  purple),  Tho  first  two- 
of  the  above  dyes,  as  well  as  the  six  previously  pre¬ 
pared  (loc.  cit,)i  are  practically  non -toxic  to  Trypano¬ 
soma  equiperdum  in  white  rats,  but  the  remainder 
exhibit  definite  curative  properties.  Dyeings  on 
wool  and  cotton  with  the  above  products  and  certain 
others  not  isolated  indicate  that  they  give  fast 
shades  on  cotton  directly,  and  that  the  stibinic  acid 
group  is  more  strongly  auxochromic  than  the  sulph- 
oaic  group.  Tho  following  additive  compounds, 
obtained  by  diazotising  the  appropriate  amines  in 


presence  of  an  equivalent  of  antimony  trioxide  and 
excess  of  hydrochloric  acid,  were  prepared  :  p -di- 
methylaminobenzenediazonium  chloride-an t iinony  tri¬ 
chloride,  p  -  diethylammobenzenediazonium  ch.  loride- 
anlimony  trichloride,  diphenyl  A  :  4! -b  isdiazonium  chlor¬ 
ide-antimony  trichloride  (1  :  2),  and  o -carbomethoxy* 
benzenediazon ium  chloride-antimony  trichloride.  These 
were  converted,  by  treatment  with  aqueous  sodium 
hydroxide  at  90°,  into  the  corresponding  stibinic 
acids .  F.  G.  Willson. 

Mercuration  of  o-nitrophenol.  H.  H.  Hodgson 
(J,  Amcr.  Chem.  Sow,  1927,  49,  2840— 2842).— When 
heated  with  mercuric  acetate  for  4  hrs.  at  140—150°, 
o-nitrophenol  is  converted  into  Q-aceioxymercuri-2 - 
niirophenol,  m.  p.  not  below  300°,  which,  when 
warmed  with  Iodine  in  aqueous  potassium  iodide, 
affords  briodo-2*nitrophenol,  m.  p,  110°.  The  latter 
yields  quantitatively  4 :  6-di-iodo-2-mtrophenol  when 
treated  until  iodine  and  mercuric  oxide  in  glacial  acetic 
acid.  Treatment  of  the  3-acetoxymercuri-2-nitro- 
plienol  obtained  by  the  method  of  Raiziss  and 
Proskouriakof!  (A.,  1922,  i,  604)  with  Iodine  and 
potassium  iodide  as  above  yields  4-iodo-2-nifcrophenol, 

4 : 6-di-iodo-2-nitrophenol,  and  a  small  proportion 
of  G-iodo-2-nitrophcnol.  Sodium  %J\ydroxymvrcuri-% 
nitropiienoxide,  scarlet,  is  converted  by  the  appropriate 
aqueous  halogen  acids  into  6 -fiuoro-,  m .  p.  187°, 

6 -chlorO't  m.  p.  185°,  and  6-bromo-mercuri-2-nitro- 
phenol ,  m.  p.  177°.  4 -Fluoro-,  m.  p.  195°,  4 -cltloro-, 

m.  p.  205°,  and  4-bromo-mercuri-2-nitrophe7iol,  m.  p. 
236°,  were  prepared  analogously.  C -lodo-,  m.  p. 
215°,  and  4-iodo-mercuri-2-niirophenolt  m.  p.  above 
300°,  were  obtained  by  addition  of  sulphuric  acid  to 
solutions  of  the  appropriate  sodium  salts  in  presence 
of  potassium  iodide.  F.  G.  Willson. 

Reaction  of  complex  chromium  salts  with 
magnesium  phenyl  bromide.  F.  Hein  and  F. 
Pintus  (Ber.,  1927,  60,  [B],  2388 — 2390 ;  cf.  A., 
1927,  549).— In  confirmation  of  previous  observ¬ 
ations  (loc.  cit.)  the  compounds  [CrCls(EtOH)3]F 
[CrCl3[CS(NH2)2]s],  and  [CrBr3(C6H5N)3],  ail  of  which 
contain  the  three  halogen  atoms  in  direct,  non- ionic 
union  with  the  central  atom,  react  with  magnesium 
phenyl  bromide  giving  compounds  regarded  as 
salts  of  chromium  tri-,  tetra-,  and  penta-phenvl 
hydroxide.  H.  Wren. 

Side-chain  reactions  of  hsematin.  Conversion 
of  a-haematin  into  haematoporphyrin  methyl 
ether,  and  Morner’s  method  for  preparation  of 
haematin.  O.  Schumm  (Z.  physiol.  Chem,,  1927, 
170,  161 — 166 ;  cf.  Schumm  and  Mertens,  A.,  1927, 
685). — Priority  against  Fischer  and  Lindner  (A., 
1927,  8S6)  is  defended.  C.  Hollins. 

Porphyratin  of  yeast.  IV.  Iron  porphyratin 
from  oats  and  yeast,  O.  Schumm  [with  E. 
Mertens]  (Z.  physiol.  Chem.,  1927,  170,  1—5;  cf. 
A.,  1926,  1277), — The  iron-free  porphyratin  prepared 
from  flaked  oats  is  identical  with  h  com  at  in  of  animal 
origin ;  it  shows  the  same  solubilities,  the  same 
solution  colour  and  absorption  spectra;  the  hydro¬ 
chloride,  methyl  and  ethyl  esters,  and  the  iron  and 
copper  complex  compounds  all  agree  in  properties  with 
the  corresponding  haematin  derivatives.  The  higher 
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plants  are  therefore  able  to  synthesise  a  hsematin 
ha  Ting  all  the  known  properties  of  blood  hsematin. 

Cl  Hollins. 

Conversion  of  hsematoporpliyrin  into  hsemat- 
eric  acid,  and  the  “reversible”  side-chain 
reaction  of  hsematin.  0.  Sciiumm  [with  E.  Mer- 
tens]  (Z.  physiol.  Cheni.,  1927,  170,  0—12;  ef.  A., 
1927,  685,  886). — 1 The  conversion  of  Xenakis  hsemato- 
porphyrin  into  hsemateric  acid  by  means  of  25% 
hydrochloric  acid  (loc.  cii .)  is  confirmed  and  the 
product  completely  identified  with  hamiateric  acid 
from  lisemin.  The  following  cycle  of  reactions  is  now 
established  :  hsematin  (boiled  with  1%  hydrochloric 
acid  in  methyl  alcohol)  — >■  tetramc  thylhannato * 
haem  atm  (removal  of  iron  by  hydrazine  and  acetic  acid) 
— ^tetramethylhsematoporphyrin  (boiled  with  25% 
hydrochloric  acid)— >hremateric  acid  (converted  into 
iron  complex  salt)— >  hsematin.  The  cycle  of 
reactions  is  applicable  also  to  iron  porphyratins  of 
vegetable  origin,  but  not  to  phyllohsemiii-p.  The 
second  and  fourth  phases  may  be  omitted,  tetra- 
methyl hsematolnematin  being  converted  directly  into 
hsematin  by  25%  hydrochloric  acid.  Methyl- alcohol ic 
hydrogen  bromide  or  fluoride  may  be  used  for  the 
first  phase,  and  5%  potassium  hydroxide  for  hydro¬ 
lysis  in  the  second  phase  before  removal  of  iron.  For 
the  conversion  into  hsemafcerie  acid  hot  glacial  acetic 
acid  with  1—10%  of  sulphuric  acid  is  very  suitable. 
Crude  hsematoporphyrin  prepared  by  Neneki’s  and 
Sieber's  processes  always  contains  appreciable  amounts 
of  hacmateric  acid,  and  should  be  fractionated  with 
QT%  hydrochloric  acid  by  Willstatter's  method. 
Haematin  and  other  iron  porphyratins  are  converted 
by  ether  containing  acetic  acid  into  yellow*  colouring 
matters,  and  it  is  therefore  necessary  to  use  carefully 
purified  ether.  0*  Hollins. 

Behaviour  of  polypeptides  and  their  deriv¬ 
atives  towards  dilute  alkalis  and  acids.  I. 
E.  Abderhalde n  and  H.  Sicker.  II.  E.  Adder- 
harden  and  H.  Brockman  n.  III.  Glycine  poly¬ 
peptides.  E.  Abderhalde n  and  S.  Suzuki  ( Z . 
physiol  Cheni,,  1927,  170,  134—145,  146—157,  158— 
160). — I,  Polypeptides  containing  a  glycine  residue 
are  much  more  readily  hydrolysed  than  others  by 
dilute  alkali  (e./p,  pu  7-8),  the  ease  of  attack  becoming 
greater  with  increasing  pn  and  with  increasing 
mol  wt.  Z-Tryptophylglycy lglyci ne  is  hydrolysed 
hy  erepsin  at  plt  7*8  as  rapidly  as  by  A" -alkali. 
Hydrolysis  by  dilute  acids  is  considerably  slower,  but 

here  again  the  presence  of  a  givey  1  residue  facilitates 
attack. 

IL  Chloroacctyl-rfA  leu  cine  is  largely  hydrolysed  by 
A -alkali  at  37",  and  the  yields  in  reactions  between 
amino-acids  or  polypeptides  and  acid  chlorides  are 
appreciably  increased  by  acidifying  as  soon  as  the 
reaction  is  over.  Diglycylglycine  is  attacked  by 
aqueous  ammonia  at  37°,  and  ami  nations  should 
therefore  be  performed  at  lower  temperatures.  In 
equal  times  A  -alkali  liberates  more  amino-groups  from 
f/7-a-bromoi5ohexoyldiglycylglycine  than  from  di- 
glycylglycine,  I lydroxides  of  potassium ,  sod  I um ,  and 
lithium  are  equally  effective  in  equivalent  concen¬ 
trations.  Water  hydrolyses  diglycylglyelne  at  I50G 
in  a  sealed  tube.  By  the  action  of  Av -alkali  on  Aleucyl- 


glyeyheAalanine  cither  of  the  terminal  groups  may  be 
removed ;  in  the  case  of  glycyl-Moucylglycyl-rf* 
alanine  hydrolysis  proceeds  from  one  end  only,  the 
products  being  glycine,  Meueine,  and  glveyl-cA 
alaninc. 

III.  Glycylglycine,  diglycylglycine,  and  triglycyl- 
glycine  are  quantitatively  hydrolysed  both  by  A~  and 
by  0*5Ar-alkall,  more  quickly  at  37°  than  at  17°,  the 
rates  of  hydrolysis  increasing  with  increasing  mol  wt. 
T  lie  act  i  on  of  N  -  hydro  e  hlo  ric  ac  id  is  s  m  a  11 . 

C,  Hollins. 

Gelatin.  IX.  Scission  of  gelatin  into  con¬ 
stituent  proteins.  S.  B.  Sc.hr.yver  and  K.  Y. 
Thimann  (Biochem.  J.,  1927,  21,  1284 — 1301). — 
Electrolysis  of  the  hydrochloride  of  purified  gelatin 
yields  a  gel  with  very  little  nitrogen  in  the  supernatant 
fluid  whilst  in  the  electrolysis  of  the  sodium  salt  two 
fractions  are  obtained,  an  insoluble  fraction  (insoluble 
ana-gelatin)  and  a  soluble  fraction  (soluble  ana- 
gelatin).  The  former  is  soluble  in  water  to  the  extent 
of  about  15  parts  in  100,000  at  15°.  The  mol.  wt.  of 
soluble  ana-gelatin  is  50,000 — 60,000.  The  diamine- 
nitrogen  value  of  the  hydrolysed  insoluble  fraction  is 
higher  than  that  of  the  insoluble  one.  It  is  not 
possible  to  re  synthesise  a  gel  by  combining  the  soluble 
and  insoluble  ana-gelatins  owing  to  an  intramolecular 
change  produced  in  the  process  of  electrolysis.  The 
irreversible  change  produced  in  purified  gelatin  by 
heating  with  water  is  not  accompanied  by  peptide 
scission.  The  name  “  m  eta  -gelatin  J?  is  suggested  for 
the  products  thus  formed.  Insoluble  gelatin  cannot 
be  dispersed  in  water  without  undergoing  a  slight 
irreversible  change  and  conversion  into  a  soluble  form. 

S.  S.  ZlLVA. 

Gelatin.  X.  Effect  of  previous  treatment 
with  acid  and  alkali  on  the  diamino -nitrogen 
fraction  of  the  hydrolysis  products  of  gelatin. 
B,  Thobnley  (Biochem.  J.,  1927,  21,  1302 — 1304). — 
The  value  of  this  fraction  increases  with  increase  of 
strength  of  the  acid  with  which  the  gelatin  has  been 
previously  treated  and  decreases  again  when  the  acid 
is  stronger  than  2*3Ar.  With  heated  gelatin  this  is 
not  observed.  Previous  treatment  with  alkali  also 
increases  the  diamino-nitrogen  fraction.  Preparatory 
treatment  with  pepsin  or  trypsin  also  affects  the 
Hausmann  numbers.  S,  S.  Zijlva, 

Combination  of  proteins  with  phthalein  dyes. 
L.  F.  Hewitt  (Biochem.  J.,  1927,  21,  1305—1313).— 
Phthalein  and  fluorescein  dyes  which  change  colour 
on  the  acid  side  of  the  isoleetric  point  of  proteins  are 
not  discharged  or  altered  as  usual  on  acidification,  in 
the  presence  of  such  proteins.  This  is  not  due  to 
physical  adsorption,  but  to  the  chemical  combination 
of  the  protein  with  the  dye  possessing  a  quinonoid 
structure  and  the  consequent  formation  of  a  coloured 
Qxonium  salt.  The  addition  of  acid  to  a  mixture  of  a 
phthalein  or  fluorescein  dye  and  a  protein  solution 
produces  a  precipitate  at  the  isoelectric  point  of  the 
protein  wl  i  ich  dissolves  at  a  bout  pu  2*5.  The  5 '  protein 
error”  of  indicators,  acid-fast  staining  of  tissue 
sections,  and  acid-fast  staining  of  fabrics  are  discussed. 

S.  S.  Zilva. 

Preparation  of  an  arginine  peptide  from 
clupeine.  A.  Kossel  and  E.  Staudt  (Z,  physiol. 
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Chem.,  1927, 170,  91 — 105) . — Prolonged  hydrolysis  of 
clupeinc  with  70%  (vol.)  sulphuric  acid  at  37"  yields 
an  arginy 3ar gi nine ,  readily  isolated  by  means  of 
flavianic  acid.  The  oil  lias  [aD]N  +29*80°  (cf. 
arginine  carbonate,  [aD]N  +40*49°),  shows  feebly  but 
definitely  the  Abderhalden  picric  acid  reaction 
characteristic  of  diketopiperazines  and  the  biuret 
reaction,  and  is  hydrolysed  quantitatively  to  arginine 
by  25%  sulphuric  acid  at  140°  in  24  hrs.  It  thus 
differs  from  Fischers  product  from  arginine  methyl 
ester  (Fischer  and  Suzuki,  A.,  1906,  i,  73;  cf.  Edl- 
bachcr  and  Bonem,  A.,  1925+863),  which  is  extremely 
resistant  to  hydrolysis,  gives  no  biuret  reaction,  and  a 
strong  picric  acid  reaction.  The  action  of  70%  (vol.) 
sulphuric  acid  shows  some  analogy  with  the  action  of 
trypsin  (Kossel  and  Mathews,  A.,  1898,  i,  612),  the 
pro  tone  stage  being  passed  and  the  products  being 
peptides  and  free  amino- acids.  C.  Hollins. 

Elementary  organic  analysis  for  carbon  and 
hydrogen  without  the  use  of  catalysts*  I. 
Majrbk  (Arh.  Heraiju,  1927,  1,  188—194). — An 
apparatus'  for  the  determination  of  carbon  and 
hydrogen  in  organic  substances  is  described,  in  which 
combustion  takes  place  in  a  current  of  pure  oxygon. 

R.  Teuszkowski. 

Determination  of  sulphur  in  organic  sub¬ 
stances.  I.  Maker  (Arh.  Hemiju,  1927,  I,  194— 
199). — -Sulphur  is  determined  by  the  combustion  of 
organic  substances  in  a  current  of  moist  oxygen  and 
absorption  of  the  acid  gases  produced  in  2%  hydrogen 
peroxide.  Sulphuric  acid  is  then  determined  gravi- 
metrically  or  volumetrically.  B.  Teuszkowski. 

Stepanov’s  method  for  determining  halogens 
in  the  benzene  nucleus.  G.  Fayrel  and  Bucher 
(Arm.  Chiin.  anal.,  1927,  [ii],  9,  321—324). — A 
modification  of  the  procedure  of  Stepanov  (A.,  1907* 
ii,  50)  for  the  determination  of  halogen  o  -  benzene 
derivatives  is  described.  0.  W.  Gib  by. 

Gas-volumetric  determination  of  SOJT  in 
organic  sulphinic  acids.  S.  Krishna  and  6.  Das 
(J.  Indian  Chem.  Soe.,  1927,  4,  367 — 374). — Sulphinic 
acids  react  with  potassium  iodide  and  iodate  as 


follows ,  6R*  S  02H + oKI + KI03=-6R-S02K+ 3I2 + 
3H20.  In  19  eases  studied  there  was  no  elimination 
of  the  sulphinic  acid  grouping,  as  is  the  case  with 
sulplionic  acids.  The  details  of  the  method  are  :  to 
an  ice-cold  solution  of  the  acid  (0*2  g.)  in  water  (40  e.c.) 
a  cold  solution  of  potassium  iodide  (2  g.)  and  potassium 
iodate  (0*2  g.)  is  added  gradually.  The  mixture  is 
warmed  to  18 — 20°,  treated  with  hydrogen  peroxide 
and  potassium  hydroxide  solution,  and  the  evolved 
oxygen  collected  and  measured.  The  method  gives 
trustworthy  results.  H.  Burton. 

Analysis  of  nitrogenous  compounds.  H. 
Muller  (Biochem.  Z.,  1927,  188,  56 — 64). — Applic¬ 
ations  of  the  author* s  procedure  for  the  analysis  of 
organic  compounds  which  involves  the  determination 
of  the  nitrogen  content  and  the  oxygen  require¬ 
ment  ”  (A.,  1927,  996)  to  the  determination  of  carbon 
and  hydrogen  in  nitrogenous  substances  are  described, 
together  with  the  appropriate  procedure  for  the 
derivation  of  empirical  molecular  formulae. 

E.  A.  Lent. 

Microchemical  detection  of  volatile  aldehydes 
and  ketones.  C.  Griebel  and  F.  Weiss  (Mikro- 
chem.,  1927,  5,  146 — 100). — The  paper  deals  with  the 
identification  of  aldehydes  and  ketones  such  as  those 
present  in  fruits  and  essences,  by  the  rmcroehemieal 
examination  of  derived  semi c ar b azone s ,  <?-,  or 
p-nitrophenylhydrazones,  or  m-  or  p-nitrobenz- 
bydrazones.  A.  R.  Powell. 

Hypobromite  titration  of  amino-acid  deriv¬ 
atives.  C.  Granachkr  and  G.  Wolf  (Hclv.  Cliim. 
Acta,  1927, 10,  815 — 819). — When  an  aqueous  solution 
of  about  0*2  g.  of  (a)  hydantom-3-aeetic  acid,  (b) 
a-5-mcthylhydantoin-3-propionic  acid,  (c)  4-ethoxy»2- 
methyloxazole,  and  (d)  2-phenyl-4-bcnzylglyoxalidone- 
acetic  acid  is  treated  with  an  excess  of  sodium  hypo¬ 
bromite  solution  at  0°  and  the  number  of  mols.  of 
reacting  hypobromite  determined,  it  is  found  that  in 
eases  (a),  (b),  and  ( d )  there  is  an  increase  in  the 
amount  of  hypobromite  used  up  to  approx.  3  mols. 
with  increase  of  time  of  reaction.  The  value  for 
(c)  remains  steady  at  about  2  mols.  of  hypobromite 
reacted  with  after  1*75  min.  H.  Burton. 
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Limitations  of  Warburg’s  theory  of  the  role  of 
iron  in  respiration,  J,  W.  Buchanan  (Science, 
1927,  66,  238 — 239). — Wide  divergence  between 
Warburg’s  theory  and  the  actual  facts  of  respiration 
is  discussed.  A.  A.  Eldrldge, 

Modification  of  the  Barcrcft  blood-gas 
apparatus.  L.  Drastic h  (Biochem.  Z.}  1927,  188, 
35 — 39). — A  description  of  a  modified  type  of  Bar- 
croft’s  blood-gas  apparatus  for  the  analysis  of  1  c.e,  of 
blood  which  is  so  designed  that  it  is  also  suitable  for 
use  as  a  microrespirometer.  E.  A.  Lunt. 

Blood  pigment.  W\  Kuster  and  G.  F.  Koxtex- 
hofer  (Z.  physiol.  Chem,,  1927,  170,  106—109).— 
By  the  alcoholysis  of  blood  pigment  at  180°  there  is 
obtained,  in  addition  to  w*ater-solub!e  protein  de¬ 


gradation  products,  an  insoluble  residue  containing 
4%  of  iron,  in  which  probably  a  pro  line- bearing  group 
of  the  globin  is  combined  with  the  iron  complex  of 
haemoglobin.  C.  Hollins. 

Tryptoporphyr in .  S.  Frankel  and  H.  Prinz 
(Biochem.  Z.,  1927,  188,  90 — 100). — A  substance 
named  tryptoporphyr  in  has  been  prepared  by  digestion 
of  crystalline  oxy haemoglobin  for  3  months  with 
trypsin.  It  exhibits  no  absorption  bands  when 
examined  spectroscopically.  The  following  deriv¬ 
atives  have  been  prepared ;  the  ethyl  ester  and  its 
hydrochloride ,  the  anhydride ,  and  hepla-acetyltrypto- 
porphiprin.  The  formula  C19H1409N4  is  advanced, 
but  the  presence  of  a  small  amount  of  iron  in  the 
compound  leads  to  the  supposition  that  there  may  be 
two  substances  present.  E.  A.  Lunt. 
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Differentiation  of  the  proteins  of  Mood-serum. 
A.  Vila  and  R.  Ancelle  (Compt,  rend.,  1927,  185, 
1164 — 1107). — In  the  separation  of  proteins,  useful 
control  is  afforded  by  determining  their  sulphur  con¬ 
tent,  which  indicates  their  nature.  “  Myxoprotein,” 
a  complex  containing  1*4.5%  of  sulphur,  was  separ¬ 
ated  by  successive  flocculations  with  oxalic  acid  (thus 
removing  the  calcium  which  stabilises  the  complex) 
into  serum- albumin  (1*84—2*00%  8)  and  serum - 
globulin  (0*1)0— 1*00%  S).  B,  W.  Anderson. 

Antitrypsin  of  normal  serum.  L.  Utkin- 
Ljtjbovzov  (Biochem.  Z,,  1927,  188,  134 — 146). — 
Dog  and  rabbit  sera  were  heated  at  65°  for  40  min. 
in  buffered  solutions  of  varying  pit  and  tested  for 
ainti  tryptic  action  on  tryptic  digests  of  caseinogen. 
The  destruction  of  antitrypsin  on  heating  at  65°  for 
40  min.  was  a  maximum  at  pK  5*2— 4*7  for  rabbit 
scrum,  4*5  for  dog  serum,  and  4*4 — 4*1  for  serum- 
albumin  solutions.  Tins  destruction  optimum  lies 
near  the  isoelectric  point  and  coagulation  optimum 
for  serum -protein  but  is  not  displaced  by  the  presence 
of  salts  with  a  bivalent  anion,  sodium  sulphate. 
Precipitation  of  the  protein  in  the  serum  does  not 
remove  its  anti  tryptic  properties.  EL  A.  Lent. 

Phosphorus  of  serum.  ML  Machebceuf  (Ann, 
Inst.  Pasteur,  1927,  41,  1036 — 1044). — The  hypo¬ 
thesis  is  advanced  that  a  very  stable  phosphoric  ester 
is  present  in  serum  and  that  some  of  the  phosphoric  acid 
m  combined  with  glyceric  acid  forming  a  stable  com¬ 
pound  fairly  resistant  to  acid  hydrolysis.  Greenwald’s 
claim  to  have  isolated  diphosphoglyeeric  add  from 
pig's  blood  is  confirmed,  W,  Robson. 

Changes  in  Mood  after  parenteral  adminis¬ 
tration  of  foreign  proteins.  T,  Asa  Kim  a  (Japan. 
J .  Med .  ScL,  1927, 1, 183— 220).— After  intraperitonea! 
administration  of  sterilised  cow's  milk  or  caseinogen 
solution  to  rabbits,  the  following  changes  in  certain 
blood  constituents  are  observed.  There  is  an  increase 
Hi  the  amount  of  non-protein  nitrogen ,  amino  - 
nitrogen,  fibrinogen,  sugar,  lipase,  catalase,  and 
protease,  a  decrease  in  serum -protein  and  anti- 
trypsin.  Dias  fcase,  complement,  and  normal  hsemolysin 
remain  without  definite  change.  H.  D.  Kay. 

Is  kephalin  necessary  for  the  activation  of 
prothrombin  ?  C.  A.  Mills  (Chinese  J.  Physiol, 
1927,  1,  435 — 438) . — Experimental  evidence  ia  cited 
i!l  a®r®cmen t  with  Bordet  (Ann.  Inst.  Pasteur,  1920, 
34,  561)  that  calcium  and  kephalin,  together  with 
prothrombin,  are  the  necessary  precursors  to  the 
formation  of  thrombin.  "  E.  A,  Lunt. 

Origin  of  indican  in  f oe tal  bio od .  K.  S hibayama 
(Japanese  J.  Med.  ScL,  1927,  1,  111— 117).— The 
blood  of  the  foetus  contains  more  indican  than  that  of 
utm  mother.  ^  The  concentration  of  indie  an  and  of 
ammo -acids  in  the  blood  of  the  foetus,  retroplacental 
haematoma,  and  cubital  vein  decreases  in  the  order 
na m e d ,  and it  wo uld  a ppea r  that  in d ican  is  p rod uced 
in  the  organism  both  in  intestinal  putrefraction  and  in 
metabolic  processes.  B,  coli  appear  in  the  feces  of 
the  newly  born  12—24  hrs.  after  birth. 

P,  W.  Cltiiterbuck. 

Action  of  low  temperatures  on  the  crystalline 
lens,  G„  Bergami  (Atti  R«  Accad.  Lincei,  1927, 


[vi],  6,  117 — 121). — At  low  temperatures,  the  crystall¬ 
ine  lens  of  the  sheep  or  ox  behaves  similarly  to 
dialysed  blood-serum,  undergoing  a  partial  and 
reversible  coagulation  and  becoming  opaque  in  the 
central  portion.  Similar  opacity,  probably  due  to 
dehydration  of  the  lenticular  colloids,  is  produced 
by  hypertonic  Ringer's  solution,  subsequent  immersion 
of  the  lens  in  hypotonic  Ringer's  solution  causing  the 
disappearance  of  the  opacity.  When  acting  to¬ 
gether,  a  !owf  temperature  and  hypertonic  Ringer's 
solution  cause  opacity,  reversible  at  the  ordinary 
temperature,  even  in  the  crystalline  lens  of  the  dog, 
although  in  this  case  neither  of  these  agents  alone 
produces  the  change.  T.  H.  Pore. 

Existence  of  reserve  proteins  in  the  mam¬ 
malian  liver,  T,  Cahn  and  A.  Bo  not  (Compt, 
rend.,  1927,  185,  1212— 1214).— In  guinea-pigs, 

rabbits,  and  dogs,  the  nitrogen  content  of  the  pro¬ 
teins  in  the  liver  attains,  after  starvation,  a  more 
constant  and  distinctly  higher  value  than  normal,  and 
at  the  same  time  the  nucleic  acid  content  is  raised. 
These  facts  prove  the  presence  in  the  liver  of  reserve 
proteins  having  a  different  constitution  from  proto¬ 
plasmic  proteins.  B.  W.  Anderson. 

Lipoids.  P.  A,  Levene  and  K.  Landsteiner 
(J.  RioL  Chora.,  1927,  75,  607— 612).—' The  ff  white 
matter  ”  of  the  llpins  of  horse  kidney  was  separated 
into  pyridine-soluble  and  pyridine -insoluble  fractions. 
The  soluble  portion  was  freed  from  pyridine,  extracted 
with  a  mixture  of  chloroform  and  methyl  alcohol,  and 
the  residue  purified  by  dissolution  in  water  and  pre¬ 
cipitation  with  Felling's  solution ;  the  resulting 
substance  was  free  from  sulphur  and  phosphorus. 
The  pyridine-insoluble  part,  after  extraction  with 
chloroform  and  methyl  alcohol,  was  separated  by 
glacial  acetic  acid  into  an  insoluble  fraction  containing 
2*55%  of  sulphur  but  no  phosphorus  and  a  soluble 
fraction  containing  1*89%  of  phosphorus  but  no 
sulphur;  the  latter  substance  gave  a  purple  colour 
with  orcinol.  C.  R.  Hakington, 

Iodine  content  of  thyroid  in  various  animals. 
T.  Nosaka  (Folia  endociinol.  japon.,  1920,  2,  878 — 
933).— The  iodine  content  per  g.  of  thyroid  is  highest 
in  the  chicken,  but  low  in  the  monkey,  horse,  ox,  dog, 
cat,  rabbit,  guinea-pig,  and  snake. 

Chemical  Abstracts! 

Chemistry  of  the  ovary*  XIII.  Water- 
soluble  extractives  of  ovarian  residue.  F,  W. 
Heyl  and  M.  CL  Hart  (J.  Biol  ChemM  1927,  75,  407— 
415). — Ovarian  residue  (4-53  kg.)  was  extracted  with 
ether  and  then  with  alcohol ;  the  latter  was  concen¬ 
trated,  giving  a  precipitate  of  zsoleucine  and  sodium 
chloride ;  the  filtrate,  on  treatment  with  ether,  gave 
a  further  precipitate  which  was  extracted  with  water, 
as  was  also  the  ethereal  solution ;  the  combined 
aqueous  extracts  contained  total  creatinine  2*63  g., 
carbamide  2439  g.}  ammonia  1*53  g. ;  the  solution  was 
treated  with  phospho tungstic  acid  and  the  precipit¬ 
ated  substances,  after  recovery  from  the  phospho- 
tungstates,  were  fractionally  precipitated  with  silver 
nitrate ;  there  was  thus  detected  adenine,  histidine, 
choline,  and  5-aininovaleric  acid;  from  the  filtrate 
from  the  phosphoiungstlc  acid  precipitate  there  was 
obtained  eHaetie  acid.  The  ovarian  residue  was 
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further  extracted  with  hot  water,  and  the  extract  was 
cleared  with  tannic  acid  and  precipitated  with 
pbosphotimgstic  acid;  the  precipitate  contained 
creatinine,  guanine,  adenine,  histidine,  arginine, 
lysine,  and  camosine.  The  filtrate  was  hydrolysed  with 
sulphuric  acid  and  again  treated  with  pbosphotimgstic 
acid ;  the  precipitate  contained  guanine,  adenine,  and 
choline,  and  the  filtrate  glycine,  alanine,  serine, 
aspartic  acid,  and  proline.  C.  R.  Harington. 

Determination  of  total  creatinine  in  small 
amounts  of  tissue.  W.  C,  Rose,  (X  M.  Helmer, 
and  A.  Ghanutin  (J.  Biol.  Chem,,  1927,  75,  543— 
548). — -The  tissue  is  autoclaved  with  2AT-sulphuric  acid 
for  45  min.,  the  solution  treated  with  sodium  tung¬ 
state,  made  up  to  standard  volume,  and  filtered  ;  the 
Creatinine  in  the  filtrate  is  determined  by  the  method 
of  Bolin  and  Wu  (A.,  1919,  ii,  308) ;  the  error  of  the 
method  is  ±4%.  C.  R,  Harington. 

Use  of  the  starch-iodine  end-point  in  Tunni- 
cliffe’s  method  for  the  determination  of  gluta¬ 
thione  in  tissues.  W.  A.  Perlzweig  and  G. 
Delrtte  (Biochcm.  J.,  1927,  21,  1416 — 1418), — The 
addition  of  potassium  iodide  to  trichloroacetic  acid 
extracts  of  tissues  permits  the  employment  of  the- 
delicate  starch-iodine  end-point  in  the  titration  of 
glutathione  by  Tunnicliffe’s  method  {A.,  1925,  i, 
752).  S.  S.  Zilya, 

Activities  ol  a  constructed  colloidal  cell, 
D.  T.  MacDougal  and  V.  Moravek  (Protoplasma, 
1927,  2,  161 — 188). — Cholesterol-lecithin  solutions, 
together  with  cholesterol  particles  with  a  protective 
layer  of  lecithin,  have  been  obtained  by  using  ether 
as  an  intermediarv,  and  the  mixture  has  been  in- 
eorporated  in  hydratable  gels.  The  properties  of  such 
cells  in  endosmosis,  permeability,  and  are  described. 

Chemical  Abstracts  . 

Cetacea.  XXIV.  Composition  of  the  urine. 
T,  Icuimi,  S.  Moiu mur a,  Y.  Masumizu,  and  T. 
Yazawa.  XXV,  Oxalic  acid  content  of  the 
urine.  Y.  Okahara.  XXVI.  Relationship  be¬ 
tween  different  kinds  of  whales.  K.  Hayasi. 
XXVII.  Milk  of  different  Muds  of  whales.  X. 
Takemuka.  XXVIII.  Total  urinary  base.  Y. 
Furuhashi,  XXIX,  Alkali  and  alkaline-earth 
content  of  different  horny  tissues.  Keratinis- 
ation,  H.  Hayashi.  XXX.  Function  of  the 
liver.  Y.  Furuhashi  and  T.  Yazawa,  XXXI. 
Synovial  fluid.  K.  Takemura,  XXXII.  Urinary 
organic  acids.  T,  Yazawa  and  T.  Sasaki 
XXXIII.  Glycogen  content  of  the  liver.  Y. 
Masumizu  (Japan.  J.  Med.  Sci.,  1927,  1,  119 — 124, 
125—126,  127—429*  131—134,  135—136,  137—149, 
151—152,  153—157,  159—162,  163— 164).— XXIV. 
The  total,  amino-acid-,  and  purine-nitrogen,  the 
urea,  ammonia,  creatine,  creatinine,  allantoin,  uric 
and  hippuric  acids,  chloride,  sulphate,  and  phosphate 
contents  of  the  urine  of  several  whales  are  tabulated, 
and  the  composition  is  shown  to  be  similar  to  that  of 
a  diluted  urine  of  a  carnivorous  animal. 

XXV,  The  oxalic  acid  content  of  three  samples  of 
urine  varied  between  23  and  44  mg, /litre. 

XXVI.  The  results  obtained  by  application  of  the 
precipitin  reaction  to  the  serum  of  a  number  of 
different  kinds  of  whales  are  tabulated. 


XXVII.  Milk  from  three  kinds  of  whales  gave  the 
following  values  :  d,  1-013— 1-041;  f.  p.,  —0*751°  to 
0-789°;  solid  constituents,  42-28—44-83% ;  total 
nitrogen,  1*42-1*887  g.-% ;  residual  nitrogen, 

0*152 — 048  g.% ;  protein  (precipitated  by  tannic 
acid),  3-73 — 4*51%;  fat,  23*76— 37*38%,  and  sugar, 
0*12—0*13%. 

XXVIII.  The  urinary  chloride,  phosphate,  sul¬ 
phate,  and  total  base  for  a  number  of  whales  are 
tabulated.  The  total  base  is  remarkably  constant  for 
the  different  animals. 

XXIX.  Skin  of  whales  contains  much  more  water 
than  whalebone,  the  latter  being  related  more  closely 
to  horn.  The  keratin  of  whale  skin  has  a  similar 
sulphur  content  to  that  of  land  mammals  (0*75%), 
whereas  whalebone  contains  3*6%.  The  horn  cells  of 
the  mucous  membranes  contain  slightly  more  water 
and  less  fat  than  those  of  the  outer  skin,  whilst  in  all 
tissues  protein  makes  up  about  the  same  percentage 
of  the  dried  material.  The  fat  content  of  the  skin  and 
whalebone  is  between  3  and  4%  and  of  the  mucous 
membrane  of  the  first  stomach,  2%.  When  the 
various  tissues  are  compared  in  the  fresh  condition* 
whalebone  has  the  highest  ash  content,  but  in  the  dry 
state  and  after  removal  of  fat  the  latter  has  the  least 
ash  content.  The  assumption  that  hardness  of  horn 
depends  on  the  deposition  of  inorganic  salts  is  there¬ 
fore  not  valid.  In  both  land  and  sea  animals  the 
formation  of  hard  horn  corresponds  with  the  presence 
of  alkaline  earths  and  sulphur-rich  keratins.  Al¬ 
though  there  is  little  difference  in  the  various  tissues  in 
total  ash  content  in  the  dried  and  fat-free  condition, 
there  is  considerable  difference  in  respect  to  the 
amounts  of  the  constituents  of  the  ash.  Whereas  in 
skin  the  alkalis  (especially  potassium)  predominate,  in 
whalebone  the  alkaline  earths  (especially  calcium)  are 
present  in  amounts  equal  to  the  alkalis.  The  alkaline- 
earth  content  of  whalebone  is  due  to  the  deposition, 
in  the  hardening  process,  of  sparingly  soluble  calcium 
compounds  of  protein  containing  little  water. 

XXX.  Whale's  liver  when  heated  with  potassium 
di hydrogen  phosphate  gave  a  protein -free  filtrate 
containing  0*99  g.  of  soluble  nitrogen  and  2*3  g.  of 
sugar  (after  hydrolysis)  per  100  g.  of  liver.  A  portion 
of  the  filtrate  was  freed  from  glycogen  and  then 
contained  1*3%  of  sugar.  The  amount  of  glycogen 
therefore  by  difference  corresponds  with  T0%  of 
sugar  and  a  direct  determination  confirmed  this. 

XXXI.  Synovia  contained  0*008 — 0*013%  of  sugar, 
0*2%  of  sodium,  0*004%  of  potassium,  0*06%  of 
calcium,  a  trace  of  magnesium,  and  0*37%  of  chlorine. 
The  total  nitrogen  is  0*27—0*3%,  and  the  residual 
nitrogen ,  after  precipitation  of  protein  with  trichloro¬ 
acetic  acid,  0*089 — 0*104%.  The  protein-nitrogen  by 
difference  is  0*19%,  the  percentage  of  nitrogen  in 
synovial  protein  being  13%.  The  weight  of  protein 
precipitated  by  dilute  acetic  acid  corresponds  with 
1*5 — 1-7%  of  the  synovial  fluid. 

XXXII.  The  total  nitrogen  and  creatinine  (in 
g.  per  litre)  and  the  organic  acids  (in  c.c.  0*lAr-aeid 
per  litre)  of  the  urine  are  tabulated. 

XXXIII.  The  glycogen  content  of  the  liver  of 
different  whales  varied  from  3*7%  to  0*36%,  according 
as  the  sampling  took  place  from  6  to  16  lirs.  after 
death.  "  P.  W.  Cltttterbuck. 
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Cetacea*  XXXV.  Content  of  ovarian  follicles, 
K.  Hayashi.  XXXVI.  Bile,  M.  Takata. 
XXXVII,  Reaction  between  alcoholic  extracts 
of  heart  and  luetic  sera.  M.  Matsuura. 
XXXVIII.  Calcium,  magnesium,  and  phos¬ 
phorus  in  various  organs  [of  fin-back  whale], 
H.  Kusakari  and  H.  Tsutsui.  XXXIX,  Ambra- 
porphyrin,  a  red  pigment  from  ambergris. 
Y.  Qkahara  (Japan  J.  Med.  ScL,  1927,  1,  221 — 234, 
235—239,  241—244,  245—240,  247—206).  XXXV. 
El ui J  from  medium-sized  follicles  (volume  from  0*5 
to  1  c.c.)  has  d20  1  0395 — 1-0408  and  jhi  6*21—6*41. 
It  contains  91*4 — 92*1%  of  water  and  about  0*2%  of 
protein,  part  of  which  is  precipitated  by  acetic  acid 
and  part  is  coagulated  spontaneously  on  keeping  the 
original  fluid.  The  latter  part  is  probably  not 
identical  with  blood-fibrin.  The  proteins  in  the  fluid 
may  be  separated  by  precipitation  with  increasing 
concentrations  of  sodium  sulphate.  Of  the  non¬ 
protein  nitrogen  about  two  thirds  is  amino -nitrogen. 
TheYluid  contains  0*9%  of  ether-soluble  material  and 
traces  of  reducing  substances.  The  inorganic  con¬ 
stituents  have  been  determined ;  the  sodium  content 
is  considerably  higher  than  that  of  the  serum  of  the 
same  animal  (rorqual). 

XXXVI.  Like  that  of  the  majority  of  mammals, 
whale  (rorqual)  bile  contains  taurocholic  and  glyco- 
cholic  acids.  The  relative  quantity  of  the  former  to 
the  latter  is  6  :  4.  Whale  bile  contains  fats,  soaps, 
sterols,  and  phosphatid.es  in  amounts  similar  to  those 
present  in  human  bile.  Since  the  rorqual  has  no  gall 
bladder,  the  secretion  of  bile  into  the  intestine  is 
probably  continuous. 

XXXVII.  Aii  alcoholic  extract  of  the  heart  muscle 
of  the  rorqual  or  of  Berardius  bairdii,  but  not 
of  the  sperm  whale,  contains  a  substance  which  is 
capable  of  acting  as  antigen  in  Meinicke’s  reaction 
for  diagnosis  of  syphilis  (Munch,  med.  Woch.,  1919, 
66,  932). 

XXXVIII.  Figures  are  given  for  the  average  total 
content  of  calcium,  magnesium,  and  phosphorus  per 
160  g.  of  dried  pancreas,  spleen,  liver,  kidney, 
testicles,  ovary,  brain,  and  mammary  gland. 

XXXIX.  The  red  pigment  found  by  Suzuki  (A., 
1925,  i,  1348)  in  ambergris  has  been  purified  and  sub¬ 
mitted  to  spectroscopic  analysis.  Ambraporphyrin 
in  ethereal  solution  gives  an  absorption  spectrum 
recalling  that  of  coproporphyrin ,  although  the  two 
substances  are  not  identical.  It  is,  like  other 
porphyrins,  unstable,  particularly  in  presence  of 
light.  On  keeping,  even  in  the  dark,  before  there  is 
any  evidence  of  chemical  change  in  the  porphyrin, 
tne  four -banded  spectrum  characteristic  of  the  pure 
material  is  changed  by  the  appearance  of  a  new  band 
in  the  extreme  red.  H,  D.  Kay. 

P it  of  normal  saliva.  M,  Henderson  and 
J.  A.  P.  Millet  (J.  Biol.  Chem.,  1927, 75,  559—506).— 
The  pfi  of  normal  saliva  varies  regularly  during  the 
day,  being  lowest  on  awakening,  and  showing  a  sharp 
rise  and  fall  after  each  meal ;  the  average  range  of 
variation  is  pK  6*7 — 7*3.  Exertion  lowers  the  pn  of 
the  saliva.  C.  R.  Harington. 

Modifications  in  blood  accompanying'  gastric 
secretion.  III.  Carbon  dioxide*  T.  G.  Ni  and 
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A.  Cl  Liu  (Chinese  J.  Physiol.,  1927,  1,  355 — 362). — 
Experiments  with  fistula,  Pavlov-pouch,  and  Heiden- 
hain-pouch  dogs  have  shown  that  the  prolonged  loss  of 
gastric  secretion  induced  by  repeated  injections  of 
histamine  results  in  an  increase  in  the  carbon  dioxide 
content  of  the  arterial  blood,  the  change  occurring 
in  the  corpuscles  as  well  as  in  the  plasma.  The 
increase  in  alkali  reserve  observed  after  great  loss  of 
gastric  secretion  is  not  equivalent  to  the  loss  of 
hydrochloric  acid  involved.  E.  A.  Lunt. 

Disgenetic  milk.  C.  Gorini  (Compt.  rend., 
1927,  185,  970 — 972). — Milk  which  has  been  sterilised 
at  high  temperatures  and  also  occasional  samples  of 
milk  unsterilised  and  from  healthy  cows  do  not 
function  as  culture  media  for  certain  bacteria,  and  those 
introduced  therein  fail  to  live.  Such  u  disgenetic  milk 
is  at  once  made  normal  in  this  respect  if  small  amounts 
of  vitamins  or  other  suitable  stimulants  are  added  to 
it.  The  occurrence  of  disgenetic  milk  may  explain 
the  discrepancies  often  encountered  in  cheese -making 
etc.  -  B.  W.  Anderson. 

Normal  urinary  pigment.  I.  Relationship 
to  diet  and.  metabolism.  II.  Relationship  to 
basal  metabolism.  D.  L,  Drabkin  (J.  Biol.  Chem., 
1927,  75,  443—479,  481—487),—!.  Normal  urinary 
pigment  was  determined  colorime tri cal ly  by  com¬ 
parison  with  a  standard  solution  of  alizarin  mixed 
with  a  little  aniline -orange.  In  normal  dogs  on  a 
basal  diet  as  free  as  possible  from  pigment,  the  average 
diurnal  variation  in  output  of  pigment  was  4%,  and 
the  output  was  not  appreciably  affected  by  addition  of 
pigments  such  as  haemoglobin  and  chlorophyll  to  the 
diet.  The  pigment  excretion  was  considerably 
increased  by  starvation,  by  administration  of  acid, 
phloridzin,  adrenaline,  and  thyroxine ;  in  the  normal 
animal  it  was  little  affected  by  administration  of 
alkali,  whilst  it  was  reduced  by  thyroidectomy ; 
increased  output  of  pigment  was  accompanied  by 
diuresis.  Except  during  the  period  of  rapid  growth, 
the  output  of  pigment,  in  various  species,  is  propor¬ 
tional  to  the  body  surface  area.  In  normal  human 
adults,  the  excretion  of  pigment  is  lower  in  women 
than  in  men ;  it  is  increased  in  pregnancy  and  in 
exophthalmic  goitre,  and  is  normal  in  diabetes  and 
nephritis  except  when  there  is  retention  of  urine. 
In  general,  therefore,  the  urinary  pigment  appears  to 
be  an  endogenous  product,  the  output  of  which  is 
proportional  to  the  endogenous  metabolic  rate. 

II.  The  above  conclusion  is  supported  by  investig¬ 
ations  of  cases  of  exophthalmic  goitre  and  of  fever. 

C.  R.  Harington. 

Sugar  of  normal  urine.  I.  Greenwald,  J, 
Gross,  and  G.  McGuire  (J.  Biol.  Chem.,  1927,  75, 
491— 508}.— **  Grape  nuts,”  after  exhaustive  fer¬ 
mentation  with  yeast,  yielded  a  non-dextrose  residue 
which,  however,  gave  glucosazone ;  the  substance 
was  apparently  analogous  to  the  mixture  of  loevulosan 
and  wsaceharosan  obtained  by  heating  sucrose 
(cf.  Pictet,  A.,  1924,  i,  1045) ;  ingestion  of  such 
substances  caused  small,  but  scarcely  significant, 
increases  in  the  urinary  sugar ;  the  latter  was  not 
increased  by  administration  of  dextrose,  either  alone 
or  in  conjunction  with  a  mixed  meal;  the  urinary 
sugar  appears  to  consist,  in  part,  of  non -dextrose 
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yeast-fermentable  substances;  it  is  suggested  that  it 
may  be  of  bacterial  origin,  0,  R.  Harinoton. 

Rapid  determination  of  sugar  in  urine,  T,  J,  F, 
Mxtschke  (Virginia  Med.  Monthly,  1927,  54,  251— 
252),— Benedict's  quantitative  solution  (5  ox.)  is 
titrated  with  undiluted  urine, 

Chemical  Abstracts. 

Cytolysis  in  cancer,  II.  N.  Waterman  and 
L.  de  Kromme  (Biochem.  Z,,  1927,  188,  65—74).— 
The  lytic  factor  present  in  normal  serum  has  been 
isolated  from  the  organs  of  the  refciculo -endothelial 
system  of  the  dog,  and  the  variation  in  its  activity 
with  varying  pa  has  been  determined.  Its  activity  is 
e  hanged  by  exp  os  u  re  to  X -radia  t  ion .  E.  A,  Lunt  . 

Glutathione  content  of  chicken  sarcoma.  H. 
Yaoi  and  W.  Nakahara  (Biochem.  J.,  1927,  21, 
1277 — 1278). — Polemical.  The  authors  agree  with 
Kennaway  and  Hieger  (A.,  1927,  789)  that  glutathione 
is  present  in  abundance  in  malignant  tumours.  They 
maintain,  however,  that  this  is  not  true  in  the  case 
of  Rous  sarcoma.  S.  S.  Zilva > 

Choline  and  urea  of  cerebrospinal  fluid  in 
meningocele.  H.  Si  evers  (Z,  BioL,  1927, 86,  535— 
541),' — The  cerebrospinal  fluid  from  a  case  of  myelo¬ 
meningocele  has  been  examined  for  choline  and  for  urea. 
No  choline  could  be  detected,  although  0*00196%  of 
urea  was  found,  E.  A,  Lent. 

Storage  of  cereb  resides  in  splenomegaly 
(Gaucher's  type).  H.  Lieb  (Z.  physiol  Chem., 
1927,  170,  60 — 67 ;  ef.  A.,  1925,  I,  189). — The  identi¬ 
fication  of  kerasin  as  the  cerebroside  present  in 
alcoholic  extract  of  spleen  from  cases  of  Gaucher's 
disease  is  confirmed.  No  phrenosin  (cerebronc) 

could  be  detected.  Confirmatory  experiments  of 
Klercker  (Acta  Preciiatrica,  1927,  6,  302 — 351)  are 
quoted,  C.  Hollins. 

Acetone  substances  in  the  urine  on  carbo¬ 

hydrate  and  fat.  diets,  N.  B,  Drever  (Proc*  Nova 
Scotian  Inst.  ScL,  1926—1927,  17,  20) . — On  a  mixed 
diet  the  daily  excretion  of  acetone  substances  is  variable, 
whilst  on  carbohydrate  diets  the  amount  diminishes 
until  only  traces  are  present.  Replacement  of  the 
carbohydrate  diet  by  a  fat  diet  results  in  an  increase 
in  excretion  of  acetone  substances  which  is  only 
tenfold  after  24  hrs.,  the  glycogen  stores  presumably 
acting  as  catalyst  for  the  complete  oxidation  of 
fatty  acids;  on  the  fourth  day,  however,  the  increase 
is  several  hundredfold.  A.  ’Worm all. 

Relative  nutritional  values  of  fats.  II,  J, 
Ozaki  (Biochem.  Z.,  1927,  189,  233—241,  and  Proc. 
Imp.  Acad,  Tokyo,  3927,  3,  439— 444),— Further 
feeding  experiments  (ef.  A,,  1926,  1272;  B.,  1926, 
930)  on  rats  with  fats  containing  saturated  straight- 
chain  acids  show  that  laurin  and  myrlstin  have  the 
highest  nutritional  value.  None  of  the  saturated 
fats  has  the  toxicity  of  isovalerin.  The  nutritional 
value  of  olein,  ] inolein,  and  linoleum  decreases  with 
increasing  unsaturation,  whilst  fats  containing  *3-un- 
saturated  fatty  acids  are  of  less  value  than  the  corre¬ 
sponding  saturated  fat.  In  general,  fats  containing 
straight-chain  acids  arc  better  utilised  than  those 
having  branchcd-chain  acids.  The  lower  aliphatic 


aldehydes  are  toxic  or  of  poor,  the  higher  aldehydes 
(margaric  and  palmitic)  of  considerable  nutritional 
value.  Methyl  and  ethyl  esters  of  fatty  adds  are 
utilised  generally  better  than,  and  soaps  as  well  as, 
the  corresponding  glycerides.  Experiments  with 
fatty  acid,  fatty  acid  +  glycerol,  and  glyceride  (in 
corresponding  amounts)  show  that,  although  little 
difference  is  obtained  in  nutritional  value  in  the  case 
of  stearic  and  palmitic  acids,  yet  there  is  a  consider¬ 
able  increase  in  value  in  the  order  named  in  the  case 
of  mvristic  and  1  auric  acids.  Finally,  it  is  shown 
that  the  nutritional  values  correspond,  quite  clearly 
with  the  absorption  coefficients  of  these  fats  and  that 
the  absorption  of  the  fat  depends,  not  only  on  its, 
m.  p.,  but  also  much  more  on  its  chemical  nature. 

P.  W.  Clxjtterbuck, 

Intermediary  carbohydrate  metabolism; 
XXII,  Formation  of  lactic  acid  from  malic, 
fumaric,  and  maleic  acids  by  the  liver,  T. 
Ibuki  (Biochem.  Z,,  1.927,  188,  164 — 171). — From 
perfusion  experiments  on  the  liver  of  the  normal  dog 
it  is  concluded  that  the  liver  does  not  convert  the 
sodium  salts  of  malic,  fumaric,  or  maleic  acid  into 
lactic  acid .  E,  A,  Ltjnt. 


Intermedi  ary  curb  obydrate  metab  olism  „ 
XXIII,  Lactic  acid  formation  by  the  liver  on 
perfusion  with  teevulose.  Y.  Harada  (Biochem. 
Z.,  1927,  188,  172 — 177), — Perfusion  of  the  livers  of 
the  normal  and  of  the  depancrcatised  dog  with 
solutions  containing  varying  concentrations  of  cither 
dextrose  or  lacvulose  shows  that  both  the  normal  and 
the  diabetic  liver  form  more  lactic  acid  from  laevulose 
than  from  dextrose.  The  increase  in  lactic  acid 
output  on  perfusion  with  kevulose  in  contrast  with 
dextrose  was  greater  in  the  diabetic  than  in  the 
normal  liver,  E.  A.  Lunt, 


Is  there  a  relation  between  tonic  muscular 
contraction  and  lactic  acid  formation  ?  S.  G. 
Zondek  and  F.  Matakas  (Biochem,  Z.s  1927,  188, 
40—55). — The  increase  in  lactic  acid  content  and 
the  excitatory  effect  brought  about  by  immersion  of 
the  gastrocnemius  of  the  frog  in  solutions  of  potassium 
salts,  quinine,  chloroform,  ammonium  chloride,  and 
acetylcholine  have  been  measured  as  a  function  of 
the  time  of  immersion.  Acetylcholine  produced  no 
appreciable  lactic  acid  but  produced  true  increased 
tonus.  The  other  excitants  effected  increased  lactic 
acid  formation,  but  an  irreversible  contraction  followed 
bv  diminution  in  sensitivity  to  further  stimulation. 
The  time  for  immersion  necessary  to  produce  the 
maximum  excitatory  effect  does  not  correspond  with 
that  required  to  produce  the  maximum  amount  of 
lactic  acid.  It  is  concluded  that  lactic  acid  formation 
bears  no  special  relation  to  tonic  muscular  contraction. 

E.  A.  Ltjnt. 

Ammonia  content  of  Mood.  IX.  Variation  of 
ammonia  content  with  muscular  work.  J.  IC. 
Parnas,  W.  Mozolowski,  and  W.  Lewinski  (Bio¬ 
chem,  Z.,  1927,  188,  15 — 23). — The  ammonia  content 
of  blood  taken  from  the  cubital  vein  before  and  after 
exercise  of  the  hand  and  fore-arm  has  been  determined 
and  is  shown  to  increase  from  100%  to  800%.  This 
variation  in  the  percentage  increase  is  attributed  to 
individual  variations  in  rate  of  blood-stream  and 
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distribution  of  capillaries  as  well  as  to  variation  in 
the  duration  and  the  vigour  of  the  exercise.  Running 
results  in  no  increase  in  ammonia  in  the  blood  taken 
from  the  arm.  E.  A.  Lunt. 

Metabolism  of  tissues  growing  in  vitro.  II. 
Effect  ol  dextrose  on  ammonia  and  urea  pro¬ 
duction  of  kidney  tissue.  E.  Watchorn  and 
B.  E.  Holmes  (Biochem.  J.,  1027,  21,  1391 — 1397). — 
The  addition  of  dextrose  to  the  medium  makes  no 
difference  to  the  occurrence  of  ammonia  and  urea- 
production  by  non -growing  but  surviving  embryonic 
rat -kidney  tissue.  On  the  other  hand,  when  this 
tissue  is  growing  in  vitro  the  addition  of  dextrose 
inhibits  the  production  of  ammonia  and  urea  which 
would  otherwise  take  place  (cf.  A.,  1927,  479)  and 
frequently  actually  causes  a  reduction  in  the  amount 
of  these  substances  initially  present.  S.  S.  Zilva. 

Utilisation  of  nucleic  acids  of  animal  and 
vegetable  origin,  T.  B,  Robertson,  C.  S.  Hicks. 
and  H.  R.  Marston  (Austral.  J.  Exp.  Biol.,  1927, 
4,  125 — 150). — The  effects  of  the  oral  administration  of 
animal  and  of  vegetable  nucleic  acids  to  subjects  on 
an  otherwise  purine -free  diet  have  been  compared. 
The  duration  of  experiment  was  divided  into  4 -day 
periods ;  during  the  first  4  days,  a  purine-free  diet 
was  administered  to  which  were  added  during  the 
second  and  fourth  periods  15  g.  daily  of  animal  or  of 
vegetable  nucleic  acid.  The  urine  was  analysed 
daily,  and  the  daily  phosphate  content  of  the  faeces 
was  determined.  Data  are  given  for  four  complete 
experiments  in  which  three  different  subjects  were 
employed.  The  average  absorption  of  phosphoric 
acid  from  vegetable  nucleic  acid  is  25%  in  excess  of 
the  absorption  of  phosphoric  acid  from  animal 
nucleic  acid,  but  the  average  production  of  uric  acid 
from  vegetable  nucleic  acid  was  100%  greater  than 
the  production  from  animal  nucleic  acid.  The  loss 
of  renal  activity  following  such  a  large  daily  ingestion 
of  nucleic  acid  rendered  the  4-day  purine-free  period 
between  the  administration  of  the  two  nucleic  acid 
periods  slightly  deficient.  E.  A,  Lunt. 

Basal  metabolism  of  man  on  a  diet  rich  in 
nucleic  acid,  C.  S.  Hicks  (Austral.  J.  Exp.  Biol, 
1927,  4,  151 — 154). — The  basal  metabolism  of  one 
subject  has  been  determined  over  a  period  of  20  days 
divided  into  five  4-day  periods,  with  a  diet  similar  to 
that  described  in  the  preceding  abstract.  No  alter¬ 
ation  in  basal  metabolism  wras  detected. 

E.  A.  Lunt. 

Nutritive  properties  of  the  Mung  bean,  V.  G. 
Heller  (J,  Biol.  Chem.,  1927,  75,  435—442).— Mung 
beans  (grown  in  Oklahoma)  contained  protein  23-31  %, 
fat  1-02%,  nitrogen-free  extract  59*85%,  water 
9-31%,  fibre  3-64%,  and  ash  2-87%  ;  figures  are  given 
for  the  nitrogen  distribution  of  the  protein.  5iroung 
rats  attained  maturity  on  diets  in  which  the  whole  of 
the  protein  was  supplied  in  the  form  of  the  beans, 
although  growth  was  slightly  subnormal  and  repro¬ 
duction  was  not  satisfactory;  the  beans  contain 
considerable  amounts  of  vitamin -A  and  -B.  and  their 
nutritive  value  is  improved  by  moderate  cooking. 

C.  R.  Harington. 

Kidney  changes  in  animals  with  increased 
Mood-pressures  while  on  high-protein  diets* 


E.  R.  Nuzum  (Arch.  Int.  Med.,  1927,  40,  364 — 376). — 
Definite  kidney  changes  were  found  in  animals  fed 
on  high-protein  diets  over  a  period  of  2  years.  No 
similar  changes  were  found  in  animals  kept  under 
similar  conditions  but  fed  with  lucerne  and  greens. 
The  urines  of  the  first  group  of  animals  were  acid, 
contained  albumin  and  casts,  whilst  the  non-protein- 
nitrogen  and  urea-nitrogen  contents  were  increased. 
Blood-plasma  carbon  dioxide  was  decreased  and  the 
systolic  pressures  were  increased,  The  urines  from 
the  second  group  were  excessively  alkaline,  whilst 
clinical  evidences  of  kidney  injury  were  also  evident. 


W.  Robson. 

Effect  of  cystine  on  the  endogenous  metabolism 
of  moulting  hens.  C.  W.  Acxerson  and  M,  J. 
Bush  (Poultry  Sen,  1926,  5,  162 — 165). — Cystine 
exerts  a  protein-sparing  effect  entirely  out  of  pro¬ 
portion  to  its  nitrogen  content. 

Chemical  Abstracts. 

Availability  of  disulphide  acids  as  supplement¬ 
ing  agents  in  diets  deficient  in  cystine*  B.  D. 
Westerman  and  W.  C.  Rose  (J.  Biol.  Chem.,  1927, 
75,  533 — 54 1 ) , — Neither  dithiodiglycollie  nor  dithiodi- 
propionic  acids  could  replace  cystine  in  the  diets  of 
growing  rats ;  the  latter  of  these  two  acids  was  entirely 
without  physiological  effect,  but  the  former  reduced 
the  food  consumption  of  the  rats,  and,  even  in 
presence  of  cystine,  had  an  inhibitory  effect  on  their 
growth.  C.  R,  Harington. 

Effect  of  creatine  on  growth  ;  its  distribution 
in  tissues  of  normal  rats.  A.  ChanutIN  (J.  Biol 
Chem.,  1927,  75,  549 — 557). — In  normal  albino  rats 
the  creatine  content  of  the  muscles  is  0*449%,  testes 
0*281%,  heart  0*174%,  brain  0*129%,  kidney  0*046%, 
and  liver  0-033%.  Addition  of  creatine  to  the  diet 
had  no  effect  on  growth  nor  did  it  cause  an  increase 
in  the  creatine  content  of  any  organ  except  the  liver, 
which  is  apparently  concerned,  therefore,  in  the 
metabolism  of  creatine,  C.  R.  Harington. 


Zinc  and  normal  nutrition,  R.  B.  Hubbell  and 
L.  B*  Mendel  (J.  Biol.  Chem.,  1927,  75,  567—586),— 
Figures  are  given  for  the  content  of  various  food 
substances  in  zinc,  which  metal  was  present  in  all 
eases.  Addition  of  0*02  mg.  of  zinc,  as  sulphate,  to  a 
basal  diet  containing  only  0*005  mg,  of  zinc  had  a 
slight  stimulating  effect  on  the  growth  of  young  mice, 
which  was  more  evident  in  females  than  in  males ; 
addition  of  0*04  mg.  had  less  favourable  results ;  no 
significant  storage  of  zinc  was  observed.  It  is 
suggested  that  the  nutritional  value  of  zinc  may  be 
due,  not  to  this  metal  itself,  but  to  its  relationship 
with  other  metals  present  in  small  amounts  in  the 
diet.  C.  R.  Harington. 


Diurnal  variation  of  gaseous  constituents  of 
river  waters.  II.  R.  W.  Butcher,  F.  T.  K. 
Pentelow,  and  J.  W.  A.  Woodley  (Biochem.  J., 
1927,  21,  1423 — 1435). — The  investigation  carried 
out  in  the  spring  (cf.  A.,  1927,  899)  has  been  extended 
to  the  summer  months.  The  oxygen  curves  for 
May,  June,  and  August  are  in  general  similar  to 
those  obtained  in  March  and  April,  although  the 
times  of  the  maximum  and  minimum  values  vary 
to  a  certain  extent.  There  is  a  progressive  shortening 
of  the  period  of  minimum  of  oxygen  in  the  curves, 
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probably  due  to  the  variation  of  the  duration  of  the 
periods  of  darkness  at  the  different  dates.  The  time 
of  the  increase  from  the  minimum  value  does  not 
appear  to  be  influenced  by  the  time  of  sunrise  so 
much  as  by  the  meteorological  conditions.  The 
current-  weather  conditions  have  a  considerable  effect 
on  the  times  of  the  maximum  and  minimum  values. 
The  minimum  oxygen  values  in  May,  June,  and 
August  arc  considerably  lower  than  those  of  March 
and  April,  and  it  is  possible  that  the  larger  green 
plants  present  during  the  summer  but  absent  during 
the  spring  have  caused  a  decrease  in  oxygen  during 
the  night  owing  to  increased  respiration.  The  out¬ 
standing  feature  in  the  ammoniacal  nitrogen  curves 
was  the  small  differences  obtained  throughout  the 
24  hrs.  on  August  4th — 5th.  The  pn  curves  were 
similar  in  structure  to  those  of  March  and  April  and 
in  general  follow  the  oxygen  curves.  All  the  temper¬ 
ature  curves  show  the  expected  diurnal  similarity 
but  over  different  ranges.  A  detailed  account  is 
given  of  the  vegetation  on  the  rivers  Lark  and  Itchen. 

S*  S.  Zilva. 

Effects  of  polarisation  on  the  steel  wire-nitric 
acid  model  of  nerve  activity.  G.  H.  Bishop  (J. 
Gen.  Physiol.,  1927,  11,  159 — 174), — A  steel  wire 
rendered  passive  by  immersion  in  05%  nitric  acid 
has  been  further  investigated,  particularly  with  regard 
to  the  effect  on  it  of  anodic  or  cathodic  polarisation. 
As  in  nerve,  the  duration  of  the  refractory  state  is 
decreased  at  the  anode  and  increased  at  the  cathode 
and  the  duration  of  activity  is  increased  at  the  anode 
and  decreased  at  the  cathode.  A  non-corrosive 
chrome-nickel  steel  wire  is  not  rendered  active  by 
anodic  polarisation  in  65%  nitric  acid,  but  a  type  of 
irritability  is  observed  in  20%  nitric  acid.  Soft 
iron  wire  immersed  in  65%  nitric  acid  becomes  passive 
only  under  anodic  polarisation  and  it  then  exhibits 
properties  resembling  those  of  the  passive  steel  wire. 

W.  0.  Kermack. 

Hypoglycemic  action  of  dihydroxyacetone  in 
man,  E,  P.  Cat hc art  and  J.  Markowitz  (Bio- 
chem,  J,,  1927,  21,  1419 — '1422). — -The  administration 
of  50  g.  of  dihydroxyacetone  to  a  fasting  human 
subject  lowers  the  blood -sugar  to  about  (M)4 — 
0  08%  within  40 — -80  min.  S.  S.  Zilva. 

Reaction  of  the  blood-sugar  to  poisons.  F. 
Bertram  (Arch.  exp.  Path.  Pharm.,  1927,  126,  267 — 
283) . — Substances  influencing  the  blood-sugar  are 
divided  into  two  classes,  namely,  those  which  affect 
the  resting  carbohydrate  metabolism  and  those  winch 
act  only  when  the  latter  is  abnormal,  E.  A.  Lijxt. 

Relative  toxicity  of  halogen  derivatives  of 
chaulmoogra.  R,  E,  Read  (Chinese  J,  Physiol, 
1 927,  1,  345 — 354). — -The  saturated  dihalogeno-ethyl 
esters  of  chaulmoogra  have  a  lethal  dose  similar  to 
that  of  the  unsaturated  ethyl  esters.  The  di-iodo- 
ester  produces  albuminuria,  but  the  dibromoethyl 
ester,  in  contrast  to  chaulmoogra  esters,  does  not 
produce  emesis,  local  irritation,  or  hypersensitivity 
and  suggests  further  investigation  as  a  therapeutic 
in  leprosy.  These  halogen-substituted  esters  produce 
a  large  increase  in  the  urinary  neutral  sulphur  con¬ 
tent  and  no  appreciable  increase  in  the  urinary 
ethereal  sulphate  content.  E.  A.  Liwt. 


Effect  of  therapeutic  substances  on  the  pa  of 
blood.  A.  Feldt  and  R,  Vara-Lopez  (Riochem.  Z,, 
1927,  188,  1 12—116). — The  modifications  of  pn  of 
the  blood  of  syphilitic  rabbits  on  intravenous  injection 
of  “  salvarsan,”  “  solganol/’  and  “  trypaflavinc  ” 
have  been  compared  with  the  corresponding  effects  of 
similar  injections  into  the  normal  rabbit.  The  drugs 
exert  a  delayed  action  on  the  blood  pH,  eventually 
lowering  it  in  normal  animals,  .  The  pu  of  the  blood 
of  syphilitic  rabbits  is  lower  than  that  of  the  blood 
of  normal  animals  and  is  raised  by  the  administration 
of  the  above  drugs.  E,  A.  Lttnt. 

HaBmatoporphyrin  in  urine.  F.  G.  Germuth 
(Amen  J.  Pharm.,  1927,  99,  685—689)—' The  con¬ 
tinued  intake  of  trional  leads  to  a  greater  amount 
of  haematoporphyrin  in  the  urine  than  the  corre¬ 
sponding  intake  of  sulphonal.  Salkowski’s  technique 
was  used  for  the  detection  and  comparison  of  the 
amounts  of  luemato porphyrin  present. 

E.  A.  Ltjnt. 

Variations  in  the  ionic  equilibrium  as  factors 
of  pharmacological  action.  I.  Potassium  and 
convulsant  drugs.  L.  Schemin'  (Atti  R,  Accad. 
Lincei,  1927,  [vi],  5,  1011 — 1016) —Experiments  on 
the  effects  produced  by  intravenous  injection  of 
pyramidone  or  codeine  hydrochloride  into  the  rabbit 
show  that  modification  of  the  equilibrium  Na+K+/ 
Ca++Mg++  by  simultaneous  injection  of  potassium 
chloride  results  in  more  pronounced  reaction  of  the 
cells  of  the  posterior  cornu  towards  the  drugs,  the 
specific  action  of  which  is  to  increase  the  reflex 
excitability.  The  cause  of  this  action  of  potassium 
ions  on  the  cells  of  the  posterior  cornu  is  not  known, 
but  it  may  be  that  these  ions  render  the  cell  walls 
more  permeable  and  thus  facilitate  the  entry  of  tho 
drug.  T.  H.  Pope. 

Arginase.  V.  Occurrence  of  arginase  in 
bloody  and  the  effect  of  serum  on  its  activity,  8* 
Edlisacher,  F,  Krause,  and  K.  W,  Merz  (Z.  physiol. 
Chem.,  1927,  170,  68—78;  cf.  Edlbaeher  and  Froth¬ 
ier,  A.,  1925,  i,  1505). — Arginase  is  shown  to 
occur  in  the  erythrocytes  of  men,  oxen,  sheep,  and 
pigs.  In  each  case  the  serum  greatly  diminishes  the 
activity  of  the  enzyme.  The  inhibitory  effect  is 
largest  in  alkaline  media  and  reaches  a  maximum 
after  addition  of  an  optimum  (small)  amount  of 
serum.  The  inhibiting  agent  is  not  destroyed  at  90°, 
but  is  completely  precipitated  by  coagulation  of  the 
proteins.  Arginase  is  absent  from  the  blood  of  dogs 
and  rabbits,  but  scrum  from  these  animals  contains 
the  inhibiting  agent.  On  the  other  hand,  arginase 
from  the  liver  of  dogs  or  rabbits  is  unaffected  by 
serum  from  dogs,  rabbits,  oxen,  or  pigs.  It  is  sug¬ 
gested  that  the  inhibitory  effect  is  due  to  formation 
of  a  system  :  inhibitor-co-adsorbent-enzyme,  the 
co-adsorbent  being  absent  from  dog  and  rabbit  sera. 

C.  Hollins. 

Asymmetric  action  of  phosphatase  and  the 
resolution  of  the  dl-isomerides  of  racemic 
alcohols.  0.  Meuberg,  J.  Wagner,  and  K.  P. 
Jacobsohn  (Biochcm.  Z.,  1927,  188,  227 — 240). — 
Vegetable  phosphatase  hydrolyses  the  potassium  salts 
of  racemic  monoborneolorthophosphate  into  the  dZ-iso- 
merides  of  borne ol  with  no  appreciable  decomposition 
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of  either  isomer  ide,  The  liberation  of  I-boraeol  occurs 
in  a  few  hours,  the  d-borncol  after  several  days.  By 
filtration  after  a  few  hours"  hydrolysis  it  is  possible  to 
effect  a  partial  separation  of  the  optical  isomerides. 

E.  A.  Lunt. 

Succino-dehydrase,  F.  6.  Fischer  (Ber.,  1927, 
60,  [E\  2257 — 2263 ;  ef.  Thunberg,  A,,  1918,  l,  140; 
ii,  87 ;  1920,  i,  784). — The  dehydrase  nature  of 

succino -dehydrase  is  established  by  the  observation 
that  the  decolorisation  of  methylene -blue  occurs 
parallel  with  the  dehydrogenation  of  succinic  acid 
and  leads  to  the  same  products  as  are  obtained  with 
oxygen  as  acceptor,  Fu marie  acid,  amounting  to 
30%  of  the  succinic  acid,  and  malic  acid  are  obtained 
by*  the  action  of  well-washed  muscle  in  the  presence 
of  a  phosphate  buffer  on  sodium  succinate  solution 
containing  an  equivalent  amount  of  methylene -blue 
in  the  absence  of  oxygen.  The  products  are  firmly 
retained  on  the  tissue  by  the  lencomethylene-biue  so 
that  their  isolation  can  be  effected  only  by  allowing 
the  latter  substance  to  become  re- oxidised  by  exposure 
to  air  and  repeatedly  treating  the  tissue  with  boiling 
water.  Dehydrogenation  oi  succinic  acid  by  oxygen 
affords  25%  "of  fumaric  acid  and  75%  of  malic  acid. 
Under  the  action  of  fumarase  the  two  acids  form  an 
equilibrium  mixture.  Muscle-tissue  in  the  absence  of 
oxygen  converts  fumaric  acid  into  bundle  acid  to  the 
extent  of  70%  and  I-malic  acid  into  fumaric  acid  to 
23%,  The  results  obtained  are  apparently  con¬ 
tradictory  to  those  of  Bach  and  Miehlin  (A.,  1927, 
591),  but  their  observation  that  about  300  times  as 
much  oxygen  is  absorbed  by  muscle  as  corresponds 
with  the  amount  of  reduced  methylene -blue  is 
accounted  for  by  the  constant  concentration  of  the 
solution  of  the  gas  throughout  the  experiment,  whereas 
the  concentration  of  the  methylene-blue  falls  con¬ 
tinuously,  whilst  also  Zeucomethylene-bluo  is  deposited 
on  the  muscle  and  diminishes  the  active  surface  of  the 
enzyme,  Aeomiie  acid  does  not  appear  to  be  trans¬ 
formed  into  citric  acid  in  the  presence  of  muscle ;  the 
conversion  of  oleic  or  elaidic  acid  into  hydroxystearic 
acid  is  not  observed,  H.  Wren. 

Biochemical  transformation  of  tyrosine  into 
pyrrole  derivatives,  A.  Angeli  (Atti  B.  Acead, 
Linceb  1927,  [vlj,  6,  87 — 90). — Consideration  of  the 
established  facts  relating  to  the  pigmentation  of 
pyrrole  and  its  derivatives  indicates  that  aromatic 
compounds  containing  in  their  molecules  the  grouping 
( 1  )*OOeH  pOON (4)  should  be  capable  of  conversion 
into  melanins,  With  reference  to  Bloch  and  Schaaf’s 
hypothesis  that  melanins  are  formed  from  3  :  4-di- 
hydroxyphenylalanine  by  the  action  of  a  special 
enzyme  termed  "  dopa -oxidase  ”  (A.,  1926,  87),  it  is 
pointed  out  that  3  : 4-dihydroxyphenylalanine  has 
not  yet  been  found  in  the  animal  organism  and  that 
extracts  of  melanotic  tumours  do  not  colour  tyrosine 
although  they  readily  blacken  pyrrole.  It  seems 
probable  that,  in  these  cases,  the  formation  of  melanin 
is  due  to  a  less  complicated  oxidation  of  products 
diffused  throughout  the  animal  organism  and  con¬ 
taining  a  ready-formed  pyrrole  group  in  their  mole- 

T.  H.  Pope. 

Xanthine  oxidase,  XX,  Specificity  of  the 
system,  IL  H,  1,  Coombs  {Bioehem.  J.f  1927, 


21,  1259 — 1265). — 3-Methvl-,  8-methyl-,  9-methyl-, 
1 :  3-dimethyl-,  and  3 : 8-dime  thy  1-xanthine ,  1 -methyl-, 
7 -methyl-,  and  1  ;  7-dimethyl-guanine  and  gly- 
oxaline  are  not  activated  by  the  enzyme;  6  :  8-di- 
hydroxypurine  and  2-thioxanthine  are  activated. 
These  two  purines  take  up  one  atom  of  oxygen  per 
molecule  in  the  process  of  oxidation.  The  enzyme 
adsorbs  compounds  possessing  the  two-ring  purine 
structure.  The  introduction  of  an  amino-group 
strongly  favours  adsorption  and  the  introduction  of 
methyl  groups  especially  in  the  glyoxaline  ring  tends 
to  prevent  adsorption.  S.  S.  X ilva. 

Fixation  of  acetaldehyde.  C,  Neuberg  and  M. 
K o.3 el  (Bioehem.  Z.,  1927,  188,  211— 216).— Data 
are  cited  for  the  use  of  thiosemicarb azide  aa  a  fixing 
agent  for  the  acetaldehyde  produced  in  the  ferment¬ 
ation  of  dextrose  by  yeast.  The  reagent  is  not  toxic 
and  hence  docs  not  interfere  with  the  process  of 
fermentation.  The  separation  of  the  free  aldehyde 
from  the  carbazone  is  effected  by  hydrolysis  with 
phthalic  anhydride  and  subsequent  steam  distillation, 
both  processes  being  carried  out  at  low  pressure 
(Bioehem.  Z.,  1902,  35,  2049),  About  9%.  of  the 
theoretical  amount  of  acetaldehyde  can  be  isolated 
by  this  method.  E.  A.  Lunt. 

Fermentation  and  phosphorylation  of  sugar 
anhydrides,  A.  Gottschalk  (Z.  physiol.  Chem., 
1927,  170,  23 — 30) . — g-Glucosan  is  readily  fermented 
by  top  or  bottom  yeast,  the  initial  velocity  being 
greater  than  m  the  case  of  dextrose ;  Gelis’  negative 
results  (Conipt,  rend.,  I860,  51,  331)  were  due  to 
very  impure  material.  In  the  presence  of  dipotassium 
hydrogen  phosphate  a-glueosan  is  converted  by  dried 
yeast  into  a  hexosephosphate.  For  both  ferment¬ 
ation  and  phosphorylation  the  presence  of  co-zymase 
is  essential  Z-Glucosan  and  tetra-a-glucosan  are 
not  attacked  by  fresh  yeast  or  yeast  extract,  and  the 
former  is  not  converted  into  a  phosphoric  ester  by  the 
action  of  dried  yeast  and  phosphate.  C.  Hollins, 

Existence  of  cell-free  fermentation.  A.  J. 
Kluyvkr  and  A.  P.  Struyk  (Z.  physiol.  Chcm.,  1927, 
170,  110— 117),— Contrary  to  the  statement  of 
Kostytschev  and  Ids  co-workers  (A.,  1927,  902), 
fermentation  by  cell-free  preparations  does  take 
place.  Yeast- juice  after  passing  through  a  Seitz 
filter  is  proved  to  be  free  from  bacteria  but  retains 
its  power  of  fermenting  sterilised  dextrose  solution. 

0.  Hoixins. 

Occurrence  of  calcium  citrate  crystals  in 
cultures  of  butyric  acid-forming  bacteria. 
Water  of  crystallisation  of  calcium  citrate. 

W.  H.  Peterson,  P.  W.  Wilson,  E.  McCoy,  and 
E.  B.  Fred  (J.  Amcr.  Chem.  Soc,,  1927,  49,  2884— 
2888). — Crystals  of  calcium  citrate  appear  in  old  milk 
cultures  and  on  potato  slants  to  which  calcium 
carbonate  has  been  added,  after  fermentation  by 
butyric  add  bacteria.  Their  formation  is  hastened 
by  changes  in  hydrogen- ion  concentration  brought 
about  by  the  action  of  the  bacteria.  Practically  all 
the  water  of  crystallisation  of  calcium  citrate  tetra- 
hydrate  is  lost  at  110°,  and  a  dihydrate  could  not  be 
obtained  by  heating  the  tetr  a  hydrate  at  this  tem¬ 
perature  (ef.  Sold&ini  and  Bert-6,  A.,  1899,  ii,  820). 

F.  G.  Willson. 
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Autolytic  power  of  Z?.  coli  communis.  E.  G. 
Young  (Proe.  Nova  Scotian  Inst.  Sci.,  1926 — 1927, 17, 
79). — Sterile  solutions  obtained  by  alternately  freez¬ 
ing  and  thawing  emulsions  of  B.  coli  communis  and 
then  filtering  through  a  Berkefeld  filter  have  no  action 
on  dextrose  in  an  atmosphere  of  nitrogen  at  37°  for 
several  weeks,  but  effect  a  very  slow  hydrolysis  of 
peptone  as  evinced  by  an  increase  in  the  free  amino- 
nitrogen.  A.  Worm  all. 

Toxin  and  anatoxin  of  diphtheria.  Y.  Kouli- 
kov  and  P.  Smirnov  (Aim.  Inst.  Pasteur,  1927,  41, 

1 166 — 1 174) . — Various  amounts  of  hydrochloric  acid 
have  been  added  to  solutions  of  diphtheria  toxin  and 
the  mass  and  relative  toxicity  of  the  precipitates  so 
formed  have  been  determined.  Maximum  toxicity 
of  the  precipitate  occurs  at  2>n  4*8,  whilst  the  maximum 
precipitate  is  formed  at  pn  3*8  to  4*0.  The  temper¬ 
ature  of  maximum  stability  for  diphtheria  toxin  is 
20° ;  precipitation  at  37°  results  in  a  66%  loss  of 
toxicity  and  at  0s  75%  of  toxicity  is  lost  in  3—1- 
days.  The  chemical  nature  of  substances  neutralising 
diphtheria  toxin  and  the  mechanism  of  the  reaction 
are  discussed.  E.  A.  Lunt. 

Metabolism  of  II.  iclanL  I.  H.  Sievers  and 
E.  Muller  (Z.  Biol.,  1927,  86,  527— 534).— Cultures 
of  B.  letani  were  made  on  a  broth-peptone  medium 
at  an  initial  pn  of  7*2.  After  growth  the  medium 
became  slightly  acid  and  was  found  to  contain 
Ar-mcthyl hyd antoin ,  acetic,  propionic,  and  butyric 
acids,  and  r-  and  d-lactic  acids.  The  origin  of  each 
of  these  products  of  metabolism  is  discussed. 

E.  A.  Lunt, 

Effect  of  adrenaline  on  ketosis  in  pMoridzinised 
and  normal  rats.  A.  B.  Anderson  and  M.  D. 
Anderson  (Biochem.  J.,  1927,  21,  1398—1403).— 
The  administration  of  adrenaline  to  pMoridzinised 
rats  on  a  protein-  fat  diet  causes  a  very  large  tem¬ 
porary  increase  in  the  excretion  of  acetone  substances. 
This  is  not  the  case  with  non-phloridziniscd  rats  on 
the  protein-fat  diet  or  on  a  standard  diet  containing 
carbohydrates.  Adrenaline  also  causes  an  increase 
in  the  ketosis  of  rats  on  a  fat  diet.  The  addition  of 
sodium  hydrogen  carbonate  to  the  protein-fat  diet 
does  not  prevent  this  effect  of  adrenaline.  It  is 
suggested  this  effect  may  be  due  to  a  temporary 
intense  stimulus  to  the  oxidation  of  fat. 

S.  S.  Zilva. 

The  sulphur  of  insulin.  V.  du  Vigneaud  (J. 
Biol.  Chem.,  ^  1927,  75,  393 — 105). — Preparations  of 
insulin,  purified  by  the  method  of  Abel  and  Gelling 
(A.,  1925,  L.  1218)  to  contain  15 — 40  units  per  mg., 
showed  a  content  of  cystine  which  was  roughly  pro¬ 
portional  to  their  physiological  activity;  the  figures 
for  cystmo  were  slightly  increased  after  acid  hydrolysis 
of  the  insulin.  The  greater  part  of  the  sulphur  of 
insulin,  but  not  of  its  acid  hydrolysis  products,  was 
eliminated  as  sulphide  on  heating  with  OTJY-sodium 
carbonate;  moreover,  the  reaction  of  Sullivan  (A., 
1926,  1260)  for  cystine  was  not  given  by  insulin 
itself,  but  was  given  by  the  solution  of  Its  hydrolytic 
products ;  support  is  therefore  given  to  the  view 
that  insulin  contains  cystine  in  peptide  linking; 
the  sulphur  appears  to  bo  present  as  disulphide, 
which  would  involve  the  doubling  of  the  empirical 


formula  for  insulin  recently  proposed  by  Abel  (A., 
1927,701).  '  0.  K.  Harington. 

Ineffectiveness  of  insulin  introduced  into  the 
Intestine,  A.  Stasia k  (Biochem.  Z.}  1927,  188, 
24— 34).— A  slight  hyperglycemia  follows  the  direct 
injection  of  a  solution  of  insulin  into  the  small 
intestine  of  the  rabbit.  Minced  small  intestine  in 
vitro  at  37°  destroys  the  activity  of  insulin  in  3  hrs. 

E.  A.  Lunt. 

Effect  of  insulin  on  fat  content  of  body  and 
organs,  S.  Omura  and  X.  Nitta  (Folia  endoorinoL 
japon.,  1927,  2,  103 — 121). — On  injection  of  insulin 
into  rabbits,  the  fat  in  the  heart,  kidney,  and  skeletal 
muscle  increases,  whilst  that  in  the  liver  decreases; 
with  mice,  or  with  the  use  of  dextrose  and  insulin, 
there  is  a  general  increase  of  fat. 

Chemical  Abstracts. 

Intermediary  carbohydrate  metabolism.  XXI. 
Effect  of  insulin  on  dextrose,  lactic  acid,  and 
phosphoric  acid  formation  by  liver  tissue,  T. 
Brugsch  and  H.  Horsters  (Biochem.  Z.,  1927,  188, 
147 — 163). — Addition  of  insulin  to  suspensions  of  liver 
cells  from  normal,  phloridzinised,  and  depanc realised 
dogs,  rabbits,  and  guinea-pigs  in  Ringer's  solution  with 
added  phosphate  results  in  an  average  decrease  in 
dextrose  content.  This  decrease  is  not  due  to  oxid¬ 
ation,  production  of  lactic  acid,  or  the  formation  of 
phosphoric  esters.  E.  A.  Lunt. 

Intermediary  carbohydrate  metabolism. 
XXIV*  Lack  of  influence  of  insulin  on  the 
mutarotatlon  of  dextrose  and  lsevulose.  P. 
Radt  (Biochem.  Z.,  1927, 188,  178 — *196).' — The  effect 
of  insulin  on  the  muta rotation  of  a-  and  (3 -dextrose 
and  of  lsevulose  in  aqueous,  potassium  phosphate, 
and  Ringer  solutions  has  been  determined  at  18°  for 
0*1%  concentration  of  insulin  and  1%  concentration 
of  sugar.  'No  change  was  observed  either  in  the  rate 
of  mutarotatlon  or  in  the  final  rotation. 

E.  A.  Lent. 

Stereochemical  transformation  of  dextrose  by 
the  action  of  insulin  and  of  muscular  tissue, 
G.  Quagliariello  and  P.  De  Lucia  (Atti  R.  Aecad. 
Lincei,  1927,  [vi],  6,  113— 116).— The  authors  arc 
unable  to  confirm  Lundsgaard  and  Holbcjll’s  statements 
that  the  body-fluids  of  normal  animals  contain  an 
unstable  form  of  dextrose  (“  neoglucoso  “)  with  a  very 
low  rotatory  power  and  that  this  compound  is  formed 
in  vitro  by  the  simultaneous  action  of  insulin  and 
fresh  muscular  tissue  on  dextrose  (A.,  1926,  1171). 

T.  H.  Pope. 

Action  of  insulin  on  glycolysis  and  on  carbo¬ 
hydrate  metabolism  of  muscle,  J.  Homma 
(Japanese  J.  Med.  Sci.,  1927,  1,  165 — 181). — The 
following  phenomena  have  been  investigated  in  the 
blood  of  normal  and  diabetic  dogs  and  men :  {a)  the 
difference  in  sugar  content  between  arterial  and  venous 
blood,  (6)  the  rate  of  glycolysis.  In  the  normal  dog 
there  is  some  10%  more  sugar  in  arterial  than  in 
venous  blood,  a  difference  which  is  increased  during 
short  artificial  hyperglycemia.  After  pancreatectomy 
(a)  practically  disappears,  whilst  (b)  is  much  reduced ; 
insulin  injected  subcutaneously  restores  (a)  to  its 
pre-operative  value  and  increases  (6),  Glycolysis  of 
normal  blood  is  not-  influenced  bv  insulin  in  vitro. 
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In  mild  diabetes  in  man,  (a)  is  quite  marked,  but  is 
scarcely  detectable  in  severe  cases;  (b)  is  less  in 
severe  than  in  mild  diabetes.  After  insulin  injection 
in  severe  diabetes,  both  (a)  and  (6)  return  to  the 
normal.  There  is  no  direct  relationship  between  the 
rate  of  glycolysis  and  the  presence  or  absence  of 
lipamua.  H.  D.  Kay, 

Abel's  pituitary  tartrate.  L.  Hogben  (Nature, 
1927;  120,  803 — 804 ) . — Polemical . 

A.  A.  Eldbidge, 

Preparation  of  highly  active  pancreatic  secretin 
solution,  A.  B.  Ltjckbardt,  0.  W.  Barlow,  and 
M.  Weaver  (Proe.  Amer.  Physiol,  Soe,,  Artier,  J. 
Physiol,  1920’  76,  182),— The  first  100—150  cm,  of 
dogs’  intestine,  alter  being  washed  with  tap  water,  is 
partly  filled  with  100 — 150  c.c.  of  0*2 — 0‘4%  hydro¬ 
chloric  acid  and  maintained  at  the  ordinary  temper¬ 
ature  for  10  mm.,  the  extract  then  being  filtered 
through  cotton.  Chemical  Abstracts. 

Mineral  nutrition  of  the  living  cell  and 
vitamins.  Mineral  nutrition  and  natural  resist¬ 
ance  of  vegetable  and  animals  to  infectious 
diseases,  M.  P.  MazIs  (Ann.  Inst.  Pasteur,  1927, 
41,  948 — 981). — A  review*  of  the  work  done  in  this 
field  by  various  workers  including  the  author,  together 
with  his  conclusions,  W.  Robson. 

Effects  of  cod-liver  oil  on  the  calcium  and 
phosphorus  metabolism  of  the  lactating  animal. 
I).  Harvey  (Biochem.  J.,  1927,  21,  1268—1276).— 
The  feeding  of  cod-liver  oil  to  goats  improves  the 
balance  of  calcium  by  reducing  the  amount  excreted 
in  the  faeces  (the  output  of  the  latter  is  decreased) 
and  in  late  lactation  increases  the  percentage  and 
total  amounts  of  calcium  in  the  milk.  The  fat  con¬ 
tent  of  the  milk  shows  no  definite  change.  The  effects 
on  phosphorus  excretion,  on  the  other  hand,  are 
variable.  The  iodine  content  of  the  milk  is  increased  by 
the  administration  of  either  cod-liver  oil  or  potass¬ 
ium  iodide.  The  replacement  of  cod-liver  oil  by  olive 
oil  plus  an  equivalent  amount  of  iodine  as  potassium 
iodide  docs  not  produce  the  above  effects. 

S,  S.  Zilva. 

Influence  of  fat-soluble  vitamins  and  factors 
on  total  and  inorganic  phosphoric  acid  in  rats1 
Mood,  H,  vos  Euler,  T.  Lovgren,  and  M, 
IvYDbom  (Z.  physiol.  Client,,  1927,  170,  79— 90).— It 
is  suggested  that  the  antirachitic  vitamin  is  concerned 
in  an  enzyme  reaction  which,  with  phosphatides  and 
fat-soluble  phosphoric  acid  derivatives  as  starting 
material,  determines  the  resorption  of  phosphates, 
the  formation  of  bone  substance,  and  the  regulation 
ol  rhe  equilibrium  between  calcium  and  phosphate 
ions  in  scrum  and  in  cartilage.  Rats  on  a  rachitic 
diet  show  &  phosphate  ion  content  of  S  mg.  per  100  c.c. 
of  scrum,  contrasted  with  20  mg.  on  normal  diet.  By 
irradiation  of  cod-liver  oil  the  activity  of  the  growth- 
factor  is  enhanced,  but  no  well-defined  alteration  of 
the  phosphate  content  of  the  blood  is  produced. 
Strong  overdosage  with  the  antirachitic  vitamin  pro¬ 
duces  the  same  effect  on  the  inorganic  phosphate 
content  of  the  serum  as  on  the  growth,  he,,  beyond  a 
maximum  effect  at  double  the  minimum  dose,  further 
addition  of  the  vitamin  has  no  marked  result.  Ox- 
blood  (0*15  mg.  per  day  for  young  50  g,  rats)  is  a 


completely  satisfactory  antirachitic  addendum  to  the 
diet.  C.  Hollins. 

Antirachitic  activation  of  substances  by 
cathode  rays.  A.  Knudson  (Science,  1927,  66, 
176 — 178;  cf.  Knudson  and  Coolidgo,  Proe.  Soc, 
Exp.  Biol.  Med.,  1927,  24,  363).— Cholesterol  acquires 
antirachitic  potency  on  exposure  to  cathode  rays  for 
30  sec.,  and  the  potency  is  not  destroyed  by  exposure 
for  900  sec.,  but  cholesterol  purified  by  way  of  the 
di bromide  cannot  be  rendered  antirachitic  either  by 
cathode  rays  or  by  ultra-violet  light.  Yeast,  starch, 
and  cottonseed  oil  can  be  activated  with  cathode  rays. 

A.  A.  Eldridge. 

Attempted  activation  of  tyrosine  by  ultra¬ 
violet  irradiation.  S.  K.  Kok  and  T.  Moore 
(Biochem.  J.,  1927,  21,  1368 — 1369).— McCollum  A 
diet  3143  containing  0*5%  of  irradiated  tyrosine  does 
not  prevent  rickets.  This  is  contrary  to  the  state¬ 
ment  of  Walincr  (Magyar  Orsovi  Arch.,  1927,  28, 
19).  S.  8.  Zilya. 

Effects  on  pigeons  of  an  exclusive  diet  of  rice 
meal,  bran,  and  polish.  R.  R.  Williams  (Bio- 
chem.  J.?  1927,  21,  1 349 — 1 351 ) . — The  above  rice 
mill  by-products,  although  capable  of  preventing 
avian  polyneuritis  when  incorporated  in  a  basal  diet 
consisting  of  polished  rice,  are  distinctly  harmful  to 
pigeons  when  fed  as  the  exclusive  diet.  This  harmful 
effect  varies  with  different  samples,  S.  S.  Zilya. 

Physiological  role  of  vitamin-B.  Y.  Relation 
of  inanition  to  vitamin-B  deficiency  in  pigeons. 

G.  F.  Marrian,  L.  C.  Baker,  J,  C.  Drummond,  and 

H.  Woollard  (Biochem.  J.,  1927,  21,  1336 — 1348). — 

There  is  a  hypertrophy  of  the  adrenal  glands  in 
pigeons  that  are  deprived  of  food,  with  a  proportionate 
increase  of  the  adrenaline  content  in  most  cases 
whether  vitamin-B  bo  administered  or  not.  A  slight 
but  definite  hypcrglycsemia  is  observed  in  pigeons 
during  most  of  the  course  of  inanition,  and  is  followed 
by  a  hypoglycemia  which  is  coincident  with  the  pre- 
morfcal  fall  in  body  temperature.  This  variation  in 
the  blood-sugar  content  is  independent  of  the  con¬ 
sumption  of  vitamin-B.  Nervous  symptoms  resemb¬ 
ling  those  of  avian  polyneuritis  were,  observed  in  a 
number  of  starving  birds  just  before  death,  when  the 
body  temperature  and  blood-sugar  were  much  reduced. 
The  administration  of  vitamin-B  or  of  large  volumes 
of  water  did  not  prevent  the  occurrence  of  these 
symptoms.  Typical  nervous  symptoms  of  beri-beri 
manifest  themselves  in  about  16  days  at  a  time  when 
the  loss  of  body  weight  is  almost  negligible  in  pigeons 
forcibly  fed  on  large  quantities  of  a  diet  deficient  in 
vitamin-B.  In  these  birds,  although  the  adrenal 
glands  were  hypertrophied,  no  corresponding  increase 
in  their  adrenaline  content  was  observed.  Vitamin-B 
in  this  research  designates  the  accessory  food  factors 
in  yeast.  8.  S-  Zilya. 

Basal  metabolism  in  vitamin-B  starvation. 
S.  Okada,  E.  Sakurai,  T.  Ibuki,  and  H,  Kabeshima 
(Arch.  Int.  Med.,  1924,  40,  292— 313).— Vitamin-B 
starvation  in  patients  with  beri-beri  causes  aggrav¬ 
ation  of  the  symptoms  and  a  decrease  in  the  basal 
■metabolism.  Administration  of  a  vitamin-B  prepar¬ 
ation  ameliorates  the  symptoms  and  increases  the 
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basal  metabolic  rate.  Prolonged  vitamin-!:?  insuffi¬ 
ciency  in  healthy  persons  causes  typical  avitaminosis 
and  decrease  in  basal  metabolic  rate.  The  identific¬ 
ation  of  beri-beri  with  avitaminosis  is  discussed. 

W.  Robson. 

Influence  of  the  nature  of  nutritive  carbo¬ 
hydrates  on  the  production  of  acute  poly¬ 
neuritic  conditions,  recurrent  or  chronic,  ob¬ 
tained  in  spite  of  the  presence  of  yeast  or  yeast 
extracts.  (Mme.)  L.  Randoin  and  R.  Lecoq 
(Compt.  rend.,  1927,  185,  1068—1070;  cf.  A.,  1927, 
796). — Experiments  on  three  groups  of  pigeons,  fed 
on  balanced  artificial  diets  having  the  same  per¬ 
centage  composition  but  with  different  carbohydrates 
and  varying  amounts  of  the  two  vitamins-!?,  showed 
that  where  galactose  is  the  only  sugar  used,  even 
with  large  daily  doses  of  brevier’s  yeast,  death  occurs 
in  15 — 20  days.  With  other  quickly -absorbed  sugars, 
e,g,,  dextrose,  a  slight  deficiency  in  these  vitamins 
causes  prolonged  recurrent  polyneuritis  followed  by 
death,  whilst  a  deficiency  only  in  the  antineuritic 
vitamin  causes  chronic  polyneuritis.  The  importance 
of  the  nature  as  well  as  the  amount  of  essential  food 
constituents  is  thus  shown.  B,  W.  Anderson. 

The  antineuritic  vitamin.  I.  A  possible 
second  factor.  J.  L.  Rose  dale  (Biochem.  J., 
1927,  1260—1267). — Rice  polishings  were  extracted 
with  1%  acetic  acid  and  the  extract  was  precipitated 
with  lead  acetate.  The  fraction  from  the  precipitate 
cured  acute  polyneuritis  in  pigeons;  that  from  the 
filtrate  enabled  the  birds  to  maintain  growth,  health, 
and  natural  functions.  S.  S.  Zilva. 

Absorption  spectra  of  oils  and  oil  constituents 
with  special  reference  to  pro-vitamin-D.  I.  M. 
Heilbron,  E.  D.  Kamm,  and  R.  A.  Morton  (Biochem. 
J.,  1927,  21,  1279 — 1283). — By  introducing  crgosterol 
into  transparent  oil  showing  no  selective  absorption 
in  the  ultra-violet  region  the  three  bands  at  293-5  gg, 
2ST5  jjjj. ,  and  270  \ui  characteristic  of  the  sterol  are 
obtained.  With  a  0*2%  crgosterol  solution  the 
three  bands  are  detected  with  certainty,  whilst  with 
lesser  amounts  the  results  are  less  trustworthy. 
Utilising  this  method,  a  number  of  oils  and  oil  extracts 
have  been  examined  for  crgosterol  and  the  results 
are  tabulated.  Yeast-fat  showed  the  most  pro¬ 
nounced  absorption  of  all  the  oils  examined.  Ground¬ 
nut  oil  varied  from  sample  to  sample,  no  selective 
absorption  being  observed  in  some  samples.  Where, 
however,  crgosterol  bands  were  plainly  present 
there  was  also  a  more  or  less  well-defined  band  in  the 
neighbourhood  of  320  up.  Sections  of  skin  of  0*1  mm. 
are  not  transparent  below  297  gg.  S,  S.  Zilva. 

Induced  fluorescence  of  ergo  sterol.  0.  Rosen¬ 
heim  (Biochem.  J.,  1927,  21,  1335).— Specimens  of 
ergosterol  of  different  origin  show  a  brilliant  blue 
fluorescence  when  exposed  to  ultra-violet  rays  and 
screened  from  visible  light.  Pure  cholesterol  does 
not  show  this  phenomenon.  There  is,  however,  no 
connexion  between  it  and  the  formation  of  vitamin-/), 
since  non- fluorescent  ergosterol  can  be  activated.  The 
fluorescence  is  most  probably  due  to  the  formation  of 
traces  of  oxidation  products.  S.  S.  Zilva. 

Behaviour  of  vitamin-/!.  H.  Stetjdel  (Z. 
physiol.  Chem.,  1927,  170,  13 — 22). — The  growth- 


factor  A,  as  found  in  brain,  is  very  sensitive  to  heat 
except  when  dissolved  with  its  lipoid  complement  in 
fat  or  other  suitable  medium.  Plant  lipins  contain 
little  or  none  of  the  growth- factor,  and  the  same  is 
true  of  plant  and  animal  lecithins.  A  certain  relation 
between  growth-factors  and  sterols  is  unmistakable. 
“  Promonta,”  which  contains  the  antirachitic  vitamin 
in  considerable  amount,  rapidly  cures  experimental 
keratomalacia  without  any  arrest  of  growth  during 
treatment.  C.  Hollins. 

Absorption  of  vitamin- D  from  the  skin.  E.  M. 
Hume,  N.  S.  Lucas,  and  H.  H.  Smith  (Biochem.  J., 
1927,  21,  362 — 367). — Vitamin- Z)  in  irradiated  chol¬ 
esterol  can  be  absorbed  from  a  small  area  of  undamaged 
skin  to  supply  the  needs  of  the  rat  and  the  rabbit. 
Rickets  was  prevented  in  rabbits  fed  on  a  rickets- 
producing  diet  and  almost  normal  calcification  of 
the  bones  was  produced,  when  an  area  of  skin 
2*5x 3-5  cm.  was  irradiated  for  10  min.  three  times  a 
week.  8.  S.  Zilva. 

Hydrogenation  of  14  biosterin.”  Z,  Nakamiya 
and  K.  Kawakamx  (Sci.  Papers  Inst.  Phys.  Chem. 
Res.  Tokyo,  1927,  7,  121—142 ;  cf.  A.,  1925,  i,  1365). 
— On  reduction  of  biosterin  by  Fokin  and  Willstatter’s 
method,  a  solid  substance  separates,  in  which  norm- 
co  sane,  batyl  alcohol,  octadeeyl  palm  it  ate,  and 
melissy!  alcohol  have  been  detected.  The  greater 
portion  of  the  product  is,  however,  liquid  at  the 
ordinary  temperature,  and  can  be  separated  by  dis¬ 
tillation  into  two  fractions;  it  is  not  possible  to 
ascertain  which  of  these  corresponds  with  vitamin- A, 
as  the  activity  is  destroyed  by  the  reduction. 

R.  CuTniLL. 

Indispensable  nature  of  zinc  and  boron  for 
higher  green  plants.  A.  L.  Sommer  and  C.  B. 
Lipman  (Plant  Physiol,  1926,  I,  231 — 249). — 
Experiments  with  sunflowers,  cotton,  barley,  buck¬ 
wheat,  castor  beans,  flax,  and  mustard  grown  in 
culture  solutions  indicate  that  for  good  growth  the 
presence  of  zinc  and  boric  acid  (0*5  in  10s)  is  necessary. 

Chemical  Abstracts. 

Effect  of  temperature  on  the  unequal  intake  of 
the  ions  of  salts  by  plants.  A.  K.  H.  Petrie 
(Austral.  J.  Exp.  Biol,  1927,  4,  169 — 186). — The 
effect  of  temperature  over  the  range  4 — 30°  on  the 
absorption  by  isolated  plant-tissue  of  the  ions  of 
single  electrolytes  has  been  studied.  With  rise 
of  temperature  the  amount  of  cation  absorbed  falls 
and  the  amount  of  anion  absorbed  increases,  and 
these  alterations  take  place  proportionally.  It  is 
suggested  that  the  absorption  of  ions  by  plant  cells 
is  a  process  of  base  exchange  in  dissociated  colloidal 
acids  or  their  salts  and  that  a  Damian  equilibrium  is 
set  up  between  the  colloidal  anions  of  the  protoplasm 
and  the  external  medium.  E.  A.  Lunt. 

Hydrogen-ion  concentration  of  plant  tissues, 
III.  He  I  ia  nth  us  anmi  us .  IV.  Buffer  of  sunflower 
hypocotyl.  S.  H.  Martin.  V.  Viciafabt i.  M.  W. 
Rea  and  V.  Small  (Protoplasma,  1927,  1,  497 — 521, 
522— 536;  2,  45—  58).  Chemical  Abstracts. 

Isoelectric  point  for  plant  tissue  and  its 
importance  in  absorption  and  toxicity,  W.  J. 
Bobbins  (Univ.  Mo.  Studies,  1926,  1,  3 — 60). 

Chemical  Abstracts. 
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Electroendosmosis  through  wood  membranes, 
A,  J.  Stamm  (.Fourth  Colloid  Symposium  Monograph, 
1926,  246 — 257). — A  study  of  Sitka  spruce,  Alaska 
cedar,  'western  red  cedar,  western  hemlock,  Douglas 
fir,  and  yellow  poplar  woods.  The  wood/ water 
potential  was  0*0136.  Chemical  Abstracts. 

Photocapillary  reaction  of  plant  sap.  F. 

Hebcik  (Biochem.  J,,  1927,  21,  1253 — 1258 ;  cf. 
Publ,  Fae.  8ci  Umv.  Masaryk,  1920,  No.  74;  Biologia 
Generalis,  1927,  3,  83;  Biol.  Listy,  1927,  13,  108).— 
The  surface  tension  of  the  sap  of  the  seedlings  of 
8 inapis  alba  increases  on  illumination  with  1356  lux. 
When  the  sap  is  diluted  with  distilled  wafer  the 
reverse  takes  place.  In  80%  dilution  the  surface 
tension  at  first  decreases,  then  strongly  increases  and 
again  decreases.  In  60%  dilution  the  first  increase  is 
smaller  and  on  the  contrary  the  second  decrease  is 
more  intense.  The  20%  sap  shows  practically  no 
increase,  the  surface  tension  decreasing  in  this  case 
almost  regularly  after  illumination.  The  10%  sap 
show's  a  surface  tension  decrease  depicted  by  a  smooth 
parabolic  curve.  The  changes  in  the  diluted  and 
undiluted  sap  do  not  take  place  in  the  dark,  whilst 
the  surface  tension  of  illuminated  saps  returns  to  its 
initial  value  in  these  circumstances.  This  photo¬ 
capillary  phenomenon  is  independent  of  the  intensity 
of  the  light  and  can  be  observed  also  in  the  sap  of  the 
etiolated  seedlings  of  Pimm ,  Vicia,  or  Pharbitis. 

S.  S.  Zilya. 

Alkali  tolerance  of  plants  considered  as  a 
phenomenon  of  adaptation.  J.  F.  Breazeale 
(Arizona  Agric.  Exp.  Sta.  Tech.  Bull,  1926,  II, 
239 — 256).- — The  alkali  tolerance  of  plants  depends 
on  the  amount  of  alkali  required  to  destroy  the 
enzymes  of  the  roots  concerned  with  growth ,  Minimal 
amounts  of  calcium  increase  the  tolerance  of  wheat 
seedlings  for  sodium  chloride  and  other  compounds. 
Calcium  absorbed  at  one  period  of  growth  may 
effectively  4‘  immunise  ”  the  plant  against  alkali  at 
a  later  period.  Chemical  Abstracts. 

Nitrogen  metabolism  of  the  Coniform.  K. 
Mother  (Bet,  dent,  hot.  Ges„  1927,  45,  472-480)  — 
The  rate  of  degradation  of  protein  in  leaves  of  Vicia 
faba  and  in  seeds  of  Finns  pinea}  growing  in  the  dark 
and  in  the  light  under  various  conditions,  has  been 
followed.  The  carbohydrate  deficiency  induced  by 
darkness  results  in  the  decomposition  of  the  protein 
reserves.  It  is  concluded  that  the  nitrogen  meta¬ 
bolism  of  the  Coniferm  is  analogous  to  that  of  the 
Gmminem  and  Leguminosce ,  and  that  arginine  docs 
not  take  the  place  of  asparagine  in  the  Coniferm. 
Suzuki  s  statement  that  the  administration  of 
ammonia  as  ammonium  chloride  solution  to  the  pine 
seedlings  results  in  a  great  increase  in  arginine 
formation  could  not  be  confirmed.  E.  A.  Lunt. 

Treub 5 s  hypothesis.  II.  L.  Rosenthaler  f Bio- 
ehem.  Z.f  1927,  190,  168 — 180). — ; No  relationship  has 
been  found  between  the  amount  of  illumination  and 
the-  extent  of  formation  of  hydrocyanic  acid  in 
cherry-laurel^  leaves.  This  does  not  support  the 
second  principle  of  Treub’s  hypothesis,  which  states 
that  hydrocyanic  acid  is  formed  from  carbohydrates 
mid  nitrates,  for  since  the  formation  of  carbohydrate 
ls  dependent  on  the  exposure  to  light,  the  formation 


of  hydrocyanic  acid  should  be  related  to  the  amount 
of  illumination.  An  increase  in  hydrocyanic  acid 
content  occurs  in  the  young  leaves  of  the  cherry- 
laurel  during  the  development  of  the  leaf  buds  and  this 
increase  is  related  to  protein  formation,  whilst  with 
Samhucm  nigra,  manuring  with  amino-acids  produces 
marked  increases  in  the  hydrocyanic  acid  of  the  stalk 
and  leaves.  It  is  suggested  that  hydrocyanic  acid  is 
formed  in  plants  as  a  side-reaction  of  the  nitrogen  or 
protein  metabolism,  when  the  whole  of  the  simple 
nitrogenous  compounds  such  as  amino-acids  cannot 
be  converted  into  more  complex  compounds,  especially 
proteins.  A.  Worm  all. 

Speed  of  autumnal  migration  of  nitrogenous 
substances  from  the  leaves  to  the  stems  of 
woody  plants,  R.  Combes  and  R.  ISchevin 
(Compt,  rend.,  1927,  IBS,  1060— 1062).— There  is 
little  or  no  movement  of  nitrogenous  substances 
towards  the  stems  and  roots  of  trees  until  the  leaves 
are  definitely  turning  yellow ;  during  this  colour 
change  the  process  is  extremely  rapid,  70%  of  the 
nitrogen,  content  of  the  leaves  migrating  in  about  20 
days.  B,  W.  Anderson, 

Isolation  and  identification  of  some  organic 
nitrogenous  compounds  occurring  in  etiolated 
maize  seedlings.  S.  L.  Jodidi  (J.  Agric.  Res., 
1927,  34,  649 — 656) . — Asparagine  has  been  shown  to 
be  present  in  considerable  quantity  in  maize  seedlings 
germinated  and  grown  in  darkness  for  5 — 7  days. 
Decomposition  of  the  proteins  in  the  seed  into  amino- 
acids  by  the  process  of  germination  (A.,  1926,  761) 
appears  to  be  followed  by  gradual  conversion  of  the 
latter  into  asparagine.  The  occurrence  of  veraine 
in  the  seedlings  was  also  indicated. 

C.  T.  Gimingham. 

Comparative  plant  chemistry.  XVIII.  Cavern 
flacca}  Schreb.  H.  S \yi atkows k r  and  J.  Zellner. 

XIX.  Chemistry  of  barks.  VI.  J,  Zellner. 

XX.  Latex-bearing  plants.  III.  E.  Hutpert, 
H.  S wiatkows ia,  and  J.  Zellner  (Monatsh.,  1927, 
48,  475—478,  479—490,  491 —500 )  —XVI 1 1 .  The 
constituents  of  the  fruit  of  Carex  flacca,  Schreb.,  have 
been  determined  by  the  usual  methods.  The  air- 
dried  fruit  yielded  :  light  petroleum  extract  10-28%, 
other  extract  2*59%,  aqueous  extract  7*29%,  water- 
soluble  ash  344%,  soluble  polysaccharides  1-24%, 
free  acids  (as  KOH)  1-26%,  pentosans  11*19%, 
methylpentosans  0*36%,  starch  23*56%,  nitrogen 
2*28%,  crude  proteins  14-25%,  total  ash  5*37%,  and 
traces  of  reducing  sugars  and  tannins.  The  light 
petroleum  extract  yielded  an  oil  which  is  almost 
completely  hydrolysed,  the  resulting  fatty  acids,  on 
oxidation  by  potassium  permanganate,  yielding  a 
dihydroxystearic  acid,  m.  p.  135°,  and  a  tetra- 
hydr oxysteari c  acid,  m.  p.  173° ;  hence  the  original 
fatty  acids  consist  mainly  of  oleic  and  linoleie  acids. 
The  ether  extract  yielded  only  a  trace  of  an  amorphous 
substance  which  gives  the  cholesterol  reaction.  The 
alcohol  extract  yielded  only  phlobaphens,  tannins, 
and  dextrose  or  invert-sugar,  whilst  the  aqueous 
extract  contained  chlorides,  sulphates,  nitrates, 
phosphates,  malates,  and  starch. 

XIX.  The  following  barks  have  been  investigated 
by  the  usual  methods  :  [with  0,  L.  Scherzer]  - — Pur- 
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plo  willow  (Salix  purpurea ,  L,).  The  light  petroleum 
extract  on  hydrolysis  yielded  30%  of  unhydrolysable 
material  which  contained  a  hydrocarbon,  m.  p.  63° 
(0  84*53 ;  H  14*92%),  Hesse's  phytosterol,  a  substance, 
m.  p.  240°,  and  probably  ceryl  alcohol,  whilst  tho 
acids  separated  by  hydrotysis  consisted  of  oleio , 
palmitic,  and  stearic  acids.  The  alcohol  extract 
(5%  of  the  dried  bark)  contained  phlobaphens,  invert- 
sugar,  and  a  trace  of  salicin.  The  aqueous  extract 
(8%  of  the  dried  bark)  yielded  only  amorphous 
products.  Roblnia  (Robinia  pseudacacia,  L.)  bark 
yielded :  light  petroleum  extract  2*95%,  ether 
extract  1*50%,  alcohol  extract  11*35%,  aqueous 
extract  0*77%,  free  acids  (as  KOH)  2*85%,  tannins 
1*75%,  soluble  polysaccharides  0*72%,  total  nitrogen 
1*87%?  crude  protein  1 1*69%,  total  ash  7*07%,  and 
traces  of  reducing  sugars.  The  light  petroleum 
extract  on  hydrolysis  yielded  ceryl  alcohol,  a  wax 
alcohol,  m,  p,  69 — 70°,  Hesse’s  phytosterol  which 
wras  separated  into  sitosterol  (90%)  and  stigmasterol, 
and  oleic  and  palmitic  acids  together  with  an  acid 
of  lower  m.  p.,  probably  myristic  acid.  The  alcohol 
extract  contained  phlobaphens,  invert- sugar,  and 
bases  of  the  choline  type,  whilst  the  aqueous  extract 
contained  a  pectin -like  carbohydrate,  together  with 
phosphates,  sulphates,  oxalates,  and  tartrates. 

Carob  bean  tree  (Ceratoma  siliqua,  L.).  The  light 
petroleum  extract  on  hydrolysis  yielded  a  wax 
alcohol,  m.  p.  68—72°,  a  phytosterol,  a  substance, 
m.  p.  260 — 262°  (acetyl  derivative,  m.  p.  164°),  and 
palmitic,  stearic,  and  liquid  acids.  Tho  alcohol 
extract  contained  only  phlobaphens,  tannins,  and 
invert-sugar. 

[With  W.  Romaxofsky. ] — Spindle  tree  (Euonymus 
europcca ,  L.).  Tho  bark  was  extracted  with  hot 
alcohol.  The  precipitate  which  separated  from  the 
solution  on  cooling  contained  dulcitol  (1—1*5%  of  the 
air-dried  bark),  which  was  converted  by  cimiamoyl 
chloride  and  quinoline  in  chloroform  solution  into  its 
hexacinnamate,  m.  p.  232—233°,  and  ceryl  alcohol. 
The  alcoholic  solution  was  evaporated  to  dryness. 
The  light  petroleum  extract  of  the  residue  yielded, 
alter  hydrolysis,  a  hydrocarbon,  nn  p.  63—65° ,  ceryl 
alcohol,  a  phytosterol,  and  palmitic  and  stearic 
acids.  The  alcohol  extract  contained  invert -sugar, 
phlobaphens,  and  a  tannin  which  on  fusion  with 
potassium  hydroxide  yielded  an  unidentified  substance, 
m.  p.  195—197°. 

[With  P.  Bomberg.] — Tree  of  heaven  (Alianthus 
glandulosHS,  Desk),  The  bark  yielded  :  light 
petroleum  extract  4*33%,  ether  extract  1*41%.  alcohol 
extract  12*18%,  total  water-soluble  matter  34*25%, 
soluble  ash  0*86%,  free  acids  (as  KOH)  5*12%, 
soluble  polysaccharides  0*96%,  total  nitrogen  0*95%, 
total  ash  7*62%.  The  precipitate  which  separated 
from  an  alcoholic  extract  of  the  dried  bark  consisted 
essentially  of  ceryl  palmitato  and  a  hydrocarbon, 
m.  p.  68°.,  The  light  petroleum  extract  of  the  alcohol- 
soluble  portion  yielded,  after  hydrolysis,  ceryl 
alcohol  (probably  contaminated  With  a  lower 
homologue),  and  palmitic  and  stearic  acids.  The 
alcohol  extract  yielded  phlobaphens,  tannins,  invert- 
sugar,  and  a  bitter  principle.  The  aqueous  extract 
contained  polysaccharides  and  salts  of  oxalic  and 
inorganic  acids. 


XX.  The  whole  of  the  air-dried  plant  Euphorbia 
Cyparissias,  L.,  with  the  exception  of  the  root,  has 
been  examined,  the  latex  being  investigated  separ¬ 
ately.  The  air-dried  plant  yielded  :  light  petroleum 
extract  5*18%,  ether  extract  1*49%,  alcohol  extract 
9*12%,  aqueous  extract  30*64%,  soluble  ash  6*63%, 
reducing  sugars  2*81%,  tannins  3*55%,  soluble 
polysaccharides  3*74%,  free  acids  (as  KOH)  1*42%, 
nitrogen  1*73%,  total  ash  1T20%.  The  light 
petroleum  extract,  after  hydrolysis,  yielded  ceryl 
alcohol,  amorphous  resins,  and  a  substance  resembling 
euphorbone  isolated  from  the  latex  (below'),  together 
with  oleic  acid  and  fatty  acids  of  m.  p.  67—75°.  The 
ether  extract,  after  hydrolysis,  yielded  ceryl  alcohol, 
a  substance,  m.  p.  170°,  probably  stigmasterol, 
and  amorphous  products.  The  alcohol  extract 
yielded  phlobaphens,  tannins,  lsevulose,  choline, 
and  euphorbine,  C6H1302N,  m.  p.  240°,  which  is 
saturated  and  has  not  the  reactions  of  an  amino-acid. 
The  aqueous  extract  contained  polysaccharides  includ¬ 
ing  pentosans,  and  salts  of  tartaric,  malic,  phosphoric, 
sulphuric,  and  traces  of  hydrochloric  acids.  Tho 
latex  (containing  84%  of  water)  from  15  kg.  of  air- 
dried  plant  yielded  60  g.  of  air -dried  substance.  The 
light  petroleum  extract  contained  caoutchouc  and 
an  alcohol-soluble  portion  which,  after  hydrolysis, 
yielded  C -euphorbone,  C26H<1G0,  m.  p.  106 — 107° 
[bromine  additive  compound,  m,  p.  155°  (decomp, ) ; 
acetyl  derivative,  m.  p,  105° ;  benzoyl  derivative, 
m.  p.  117%  which  is  dextrorotatory,  together  with 
amorphous  substances  and  traces  of  acids.  No 
characteristic  products  were  obtained  from  the 
alcoholic  and  aqueous  extracts.  The  dried  latex  of 
Euphorbia  austriam  kernels  was  examined.  The 
light  petroleum  extract  yielded  caoutchouc  and 
amorphous  resins  and  an  alcohol-soluble  portion 
which,  after  hydrolysis,  yielded  (after  removal  of 
amorphous  resins  with  cold  methyl  alcohol)  A -euphorb- 
one.  m.  p.  88—89°  (acelyl  derivative,  m.  p.  115— 
116°).  The  alcoholic  and  aqueous  extracts  yielded 
only  potassium  chloride  and  amorphous  substances 
which  could  not  be  characterised.  A  comparison 
of  the  properties  of  the  various  euphorbones  wTtli 
those  isolated  bv  other  workers  indicates  that 

ft. 

A -euphorbone  is  different  from  12-euphorbone. 

J.  W.  Baker. 

Toxic  constituent  of  richweed  or  white  snake- 
root  (Eupaforium  urticoefolium ).  J.  F.  Couch 
(J.  Agric.  Res:,  1927,  35,  547— 676).— A  disease  of 
cattle  and  sheep,  known  as  S£  trembles/’  is  caused 
by  the  consumption  of  the  plant  E.  urticcefolmm ,  and 
milk  or  milk  products  from  poisoned  animals  may 
give  rise  to  “  milk  sickness”  in  human  beings,  A 
chemical  and  pharmacological  investigation  of  the 
plant  has  led  to  the  isolation  of  the  toxic  constituent, 
tremetol,  ClcH2203.  Tremetol  has  the  properties  of 
an  unsaturated  alcohol ;  it  is  soluble  in  fats  and  fat 
solvents  and  may  be  excreted  in  milk.  It  gives  a 
characteristic  cherry-red  colour  when  a  solution  in 
light  petroleum  is  floated  on  sulphuric  acid,  Tho 
plant  also  contains  a  resin  acid,  which  is  toxic  to 
rabbits  and  guinea-pigs  but  does  not  cause  trembles 
in  sheep ;  a  volatile  oil;  a  crystalline  sterol,  m.  p. 
148—149°:  inulin;  laovulose ;  an  organic  base, 
and  a  non-toxic  glucositlc.  The  tremetol  content 
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rapidly  diminishes  on  drying.  Sheep  poisoned  by 
the  plant  or  by  tremetol  develop  an  acidosis  and 
excrete  acetone.  C.  T,  Gimixgham. 

Variation  of  the  protein  content  of  maize.  ¥, 
H.  B,  Arbuckle  and  0.  J.  Thies,  31111.  (J.  Elisha 
Mitchell  Sci.  Soc.,  1926,  42,  113—117;  ef,  A.,  1926, 
439) . — Immature  maize  is  low  in  protein.  Grains 
from  the  middle  of  the  ears  are  higher  in  protein  than 
those  from  the  butt  or  tip.  Nitrates  slightly  increase 
and  phosphates  slightly  decrease  the  percentage  of 
protein.  ”  Chemical  Abstracts. 

Methyl  alcohol  in  tobacco  smoke,  C.  Nettberq 
and  B.  Ottenstein  (Biochem.  %.,  1927,  188,  217— 
226).— Data  are  given  for  the  amount  of  methyl 
alcohol  in  the  smoke  from  various  brands  of  cigars, 
cigarettes,  and  pipe  tobacco.  The  greatest  amount 
occurs  in  cigarette  smoke.  90%  of  the  methyl 
alcohol  inhaled  dissolves  in  the  saliva,  and  20  cigarettes 
(av.  weight  20  g.)  yield  42  mg.  of  methyl  alcohol. 

E.  A.  Lwt. 

Effect  of  acetate  buffer  mixtures,  acetic  acid, 
and  sodium  acetate  on  the  protoplasm  as 
influencing*  the  rate  of  penetration  of  cresyl-blue 
into  the  vacuole  of  Nitella.  M.  Irwin  (J.  Gen, 
Physiol,  1927,  11,  111—121;  cf.  A,,  1926,  647; 
1927,  72). — The  inhibiting  effect  of  sodium 

acetate- acetic  acid  buffer  mixtures  on  the  rate  of 
penetration  of  brilliant-cresyl-blue  into  the  vacuole 
of  living  Nitella  is  due  partly  to  the  specific  action 
of  the  sodium  ion  on  the  protoplasm  and  partly  to 
the  effect  of  the  presence  of  acetic  acid.  The  rate 
of  penetration  of  the  dye  from  a  borate  or  phosphate 
buffer  mixture  of  ])u  7*85  is  reduced  if  the  cells  have 
previously  been  exposed  to  a  solution  of  acetic  acid. 
This  is  probabty  d\m  to  the  penetration  of  the  imdis- 
sociated  acetic  acid  into  the  protoplasm  and  its 
subsequent  retention  and  dissociation  there. 

W.  0.  Kermack. 

Counteraction  of  inhibiting  effects  of  various 
substances  on  Nitella .  M.  Irwin  (J.  Gen.  Physiol, 
1927,  11,  123 — 139 :  see  preceding  abstract). — 
The  rate  of  penetration  of  the  dye  from  a  borate 
buffer  mixture  at  pn  7*85  is  also  inhibited  by  previous 
exposure  to  solutions  of  phosphate  buffer  mixture, 
phosphoric  acid,  hydrochloric  acid,  sodium  chloride, 
and  sodium  borate,  but  this  decrease  does  not  occur 
if  the  borate  mixture  contains  a  sufficient  concentration 
of  sodium  ions  or  if  a  phosphate  buffer  mixture  is 
substituted  for  the  borate  buffer  mixture.  The 
inhibiting  effect  may  also  sometimes  be  removed  if 
the  dye  solution  contains  certain  bivalent  cations 
or  if  the  colls  are  exposed  to  such  ions, 

W.  O.  Kermack. 

Alleged  formation  of  fumaric  acid  from 
pyruvic  acid  by  Rhizopus  nigricans .  F.  Ehrlich 
and  I,  Bender  (Z.  physiol  Chem.,  1927,  170,  118— 
133;  cf.  Gottschalk,  A.,  1926,  545). —Careful  repeti¬ 
tion  of  Gottsehalk’s  experiments  under  a  variety  of 
conditions  shows  that  R.  nigricans  is  unable  to  grow 
in  a  solution  of  pyruvic  acid  and  mineral  salts  or  to 
transform  pyruvic  into  fumaric  acid.  0.  Hollins. 

Production  of  gluconic  acid  by  PenieiUimn 
luteum-pnrjmrogenmn  group  I.  O.  E.  May, 
H.  T.  Herrick,  0.  Thom,  and  M,  B.  Chorcii  (J.  Biol. 


Chem.,  1927,  75,  417—422). — Fungi  of  the  above 
group  grown  on  media  containing  10 — 30%  of  com¬ 
mercial  dextrose  produced,  in  34  days,  gluconic  acid 
in  amounts  of  20—60%  of  the  dextrose  originally 
present;  barium  gluconate  (4-Ho0)  has  M20  4-9*0°. 

C.  B.  Harington. 

Nitrogen  nutrition  of  PenieiUimn  glaucwn. 
H.  Co otin  (Conipt,  rend.,  1927,  185,  903 — 965). — In 
an  otherwise  suitable  medium  at  25°,  P.  glaucum 
assimilated  the  nitrogen  necessary  for  its  growth 
from  proteins,  amino-acids,  urea,  uric  acid,  and 
amygdalin,  but  not  from  alkaloids,  pyrrole,  aromatic 
amines,  or  cyano -com  pounds.  Among  inorganic 
compounds,  ammonium  salts  and  nitrates,  but  not 
nitrites,  yielded  their  nitrogen  to  the  fungus. 

B.  W.  Anderson. 

Nutritive  value  of  mushrooms  (Cantharellus 
cibarius*  J.  Bares  (Chem.  Listy,  1927,  21,  477 — • 
484 ;  cf.  A.,  1927,  703),— Mushrooms  contain  9*58% 
of  dry  matter,  of  which  12*85%  is  ash  and  3*50% 
is  nitrogen,  present  partly  as  digestible  protein,  but 
to  a  largo  extent  as  chi  tin.  Carbohydrates  are 
present  to  the  extent  of  32*7%,  chiefly  as  d- mannitol, 
sorbitol,  dextrose,  trehalose,  cellulose,  and  pentoses, 
other  carbohydrates  also  being  present.  The  nutritive 
value  of  mushrooms  is  small.  R.  Truszkowski. 

Influence  of  the  soluble  silicic  acid  content 
of  soil  on  the  absorption  of  phosphoric  acid  by 
plants .  A  Nemec  (Biochem.  Z.,  1927,  190,  42 — 56). 
— A  method  is  described  for  the  colorimetric  deter¬ 
mination  of  silicic  acid  in  aqueous  extracts  of  soil,  and 
the  effects  of  varying  the  duration  of  extraction  and 
the  amount  of  water,  of  drying  the  soil,  and  of  other 
factors  have  been  determined.  Soil  which  has  been 
extracted  repeatedly  with  water  until  the  soluble 
silicic  acid  is  considerably  depleted  gives,  after  being 
air-dried,  moistened  with  water,  and  kept  at  the 
ordinary  temperature  for  14  days,  values  for  soluble 
silicic  acid  which  are  very  near  the  original  value. 
The  water-soluble  silicic  acid  of  the  soil  has  a  marked 
influence  on  the  assimilation  of  phosphoric  acid  by 
plants,  and  with  soils  poor  in  silicic  acid  there  is  little 
or  no  absorption  of  phosphoric  acid. 

A.  Worm  all. 

Influence  of  surface-active  substances  on 
wheat  grains  and  spores  of  Tilletia  tritici.  A.  0. 
Wolf  (Biochem.  X.?  1927,  188,  117— 133)— The 
effect  of  methyl  and  ethyl  alcohols  and  certain  mor¬ 
dants  on  wheat  seeds  and  the  spores  of  T.  Iritici 
has  been  studied.  The  greatest  toxic  action  with 
ethyl  alcohol  was  exerted  in  40 — 60%  solution ; 
the  presence  of  this  surface -active  substance  increases 
the  toxicity  of  mercuric  chloride.  E,  A.  Lent. 

Rotating-  dialyser,  N.  G.  Wright  and  W.  Rule 
(J,  Biol.  Chem.,  1927,  75,  185— 187).— The  dialysing 
membrane  is  inserted  between  the  mouths  of  two  glass 
funnels  with  ground  edges  and  the  whole  is  mounted 
in  an  apparatus  which  can  be  rotated  mechanically. 

C.  R.  Harington. 

Colorimeter  based  on  the  Lovibond  colour 
system  and  its  application  to  the  testing  of  cod- 
liver  oil  and  other  purposes,  O,  Rosenheim  with 
E.  Schuster  (Biochem,  J.,  1927,  21,  1329 — 1334). — * 
The  standard  glasses  are  arranged  in  frames  containing 
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ten  each,  of  the  red,  yellow,  and  blue  units,  so  that 
they  can  be  rapidly  moved  horizontally  behind  a 
window  below  the  cell  which  contains  the  coloured 
solution  to  be  matched.  Details  for  the  colorimetric 
determination  of  vitaixiitwl  with  arsenic  chloride  or 
antimony  chloride  are  given.  The  application  of 
this  instrument  for  other  colorimetric  work  such  as 
the  determination  of  pn  or  of  cystine  is  recommended. 

S.  S.  ZlLVA. 

Sucrose  and  potassium  nitrate  as  plasm o- 
lysing  agents,  W.  A.  Beck  (Protoplasma,  1926,  1, 
15 — 7 2) . — Measurements  of  the  osmotie  value  at 
incipient  plasm olysis  by  sucrose  solutions  are  trust¬ 
worthy,  but  those  using  potassium  nitrate  are  not. 

Chemical  Abstracts. 

Micro-determination  of  chlorides  in  biological 
liquids  and  organs.  E.  Tsckopp  (MIkroekem,, 
.1927,  5, 161— 165) —For  liquids,  1  c.c.  is  treated  with 
10  c.c.  of  0,02iV-silver  nitrate  solution,  1  c.c.  of  15% 
trichloroacetic  acid  solution  (to  coagulate  the  protein), 
and  1  c.c.  of  nitric  acid  (d  1*4)  and  the  mixture  is 
diluted  to  25  c.c.  After  30  min.  the  liquid  is  filtered 
through  a  dry  paper  and  the  excess  of  silver  in  20  c.c. 
of  the  filtrate  is  titrated  with  0*02 J\r -potassium  iodide 
using  1  c.c.  of  fuming  nitric  acid  and  3  c.c.  of  starch 
solution  as  indicator.  For  solids,  1  g,  is  heated  with 
10  c.c.  of  the  silver  nitrate  solution,  5  c.c.  of  nitric 
acid,  and  2  c.c.  of  perhydrol  M  in  a  miero-Kjoldahl 
apparatus  until  dissolution  is  complete,  and,  after 
dilution  to  25  c.c.,  20  c.c.  of  the  filtrate  arc  titrated  as 
before.  A.  R,  Powell. 

Colorimetric  micro-determination  of  sodium. 
H.  K.  Barreksciieek  and  L.  Messes  er  (Biocliem.  Z., 
1927,  189,  308— 313).— Sodium  is  precipitated  as 
zinc  uranyl  sodium  acetate  (ef.  Kolthoff,  A.,  1927, 
436)  and  determined  color! metrically  after  conversion 
into  the  ferro cyanide.  The  method  is  successfully 
applied  to  biological  material  {e.g,,  serum)  by  employ¬ 
ing  the  filtrate  after  treatment  with  alcoholic  zinc 
acetate  to  remove  protein  and  phosphate ;  other 
cations,  e.g.,  potassium,  calcium,  magnesium,  and 
ammonium,  in  their  usual  concentrations,  do  not  inter¬ 
fere  ‘with  the  determination.  The  maximal  error  of 
determination  is  4-  1*5%.  P.  W.  Clutterbock* 

Micro-determination  ol  magnesium  in  bio¬ 
logical  liquids  and  organs.  E.  Tschopp  (Helv. 
Fliim.  Acta,  1927,  10.  843 — 84 6) .—The  method 
depends  on  the  fact  that  phosphomo ly bdic  acid  is 
readily  reduced  to  molybdenum -blue,  After  removal 
of  calcium,  magnesium  is  precipitated  as  magnesium 
ammonium  phosphate.  The  washed  precipitate  is 
dissolved  in  dilute  sulphuric  acid  and  molybdic  acid 
added.  Reduction  to  molybdenum  -  blue  is  effected 
by  means  of  a  solution  containing  “  eikonogen," 
sodium  hydrogen  sulphite,  and  sodium  sulphite.  The 
resulting  colour  is  compared  with  that  given  by  a 
standard  solution  of  phosphoric  acid. 

J.  S.  Carter. 

Determination  of  minimal  amounts  of  man¬ 
ganese,  copper,  and  iron  in  biological  investig¬ 
ations,  A,  Qctartaroli  (Annali  Chinn  AppL,  1927, 
17,  36 1 — 375 ) Copper  or  manganese  in  small  pro¬ 


portion  (as  little  as  1  :  10,000,000)  may  be  determined 
by  taking  advantage  of  the  catalytic  action  of  the 
metal  on  hydrogen,  peroxide.  The  influence  of 
1  part  of  iron  in  2000  parts  of  solution  is  negligible, 
and  the  other  elements,  occurring  in  organisms,  such 
as  alkali  and  alkaline-earth  metals,  are  without  effect. 
From  4  to  8  drops  of  ammonia  solution  (d  0*95)  arc 
added  to  20  c.c.  of  the  almost  neutral  liquid,  which 
Is  kept  at  20°,  and  then  about  0*5  g.  of  powdered 
glass  and  2  cx\  of  hydrogen  peroxide  solution  of 
such  concentration  that  its  complete  decomposition 
furnishes  about  20  c.c.  of  oxygen.  At  intervals  of 
5  min.  from  the  addition  of  the  peroxide  the  liquid  is 
shaken  vigorously  and  the  volume  of  the  gas  evolved 
read ;  only  when  evolution  is  very  slow  need  these 
readings  be  prolonged  to  25  or  30  min. 

When  copper  alone  is  present,  8  drops  of  the 
ammonia  solution  are  used.  The  reaction  may  be 
disturbed  by  the  presence  of  iron,  which  tends 
slightly  to  diminish  the  action  of  copper ;  manganese, 
which  lias  a  slightly  lower  catalytic  effect  than  copper, 
and  phosphates,  especially  of  magnesium,  which  may 
be  precipitated-  on  addition  of  ammonia.  With  man¬ 
ganese  alone,  either  4  or  8  drops  of  the  ammonia 
solution  may  be  used. 

This  reaction  may  be  employed  for  the  determin¬ 
ation  of  both  copper  and  manganese  in  presence  of 
only  small  proportions  of  iron,  and  for  the  determin¬ 
ation  of  iron,  manganese,  and  copper  in  presence 
of  phosphates,  magnesium  salts,  etc.  The  procedure 
is  described  in  each  case.  T.  H.  Pope. 

Determination  of  oxalic  acid  as  urea  oxalat© 
in  the  fluids  of  the  organism.  J.  Khouri  (Bull. 
Soc.  Cliiin.  bioL,  1927,  9,  961—969;  ef.  A.,  1923,  ii, 
795). — A  reply  to  Gmllaumin  (A.,  1927,  475),  The 
method  of  the  author  for  the  determination  of  oxalic 
acid  is  considered  to  give  satisfactory  results, 

W.  0.  IvERMACK. 

Determination  ol  free  and  combined  benzoic 
acid  bv  means  of  the  rocking  extraction  method. 
E.  M.  P,  Widmark  (Biocliem.  Z.,  1926,  179,  263— 
271). — For  the  determination  of  free  benzoic  acid  in 
urine,  40  c.c,  of  the  latter  are  acidified  with  5  c.c,  or 
more  of  5 A7- sulphuric  acid  and  rocked  In  a  specially 
devised  glass  vessel  in  contact  with  325  c.c.  of  toluene ; 
the  benzoic  acid,  which  passes  into  the  toluene  layer, 
is  removed  from  the  latter  by  30  c.c.  of  0*065A- 
s odium  hydroxide  in  another  part  of  the  vessel,  which 
is  so  constructed  that  the  acid  urine  and  alkali  never 
come  into  contact  with  one  another.  The  benzoic 
acid  absorbed  by  the  alkali  is  determined  by  titration, 
suitable  allowance  being  made  for  the  carbon  dioxide 
absorbed  from  the  urine  and  for  the  small  amount 
of  acid  formed  from  the  toluene.  The  total  benzoic 
acid  is  determined  in  a  similar  manner,  the  urine 
(40  c.c,)  being  first  subjected  to  alkaline  hydrolysis 
(10  c.c.  of  6 A -sodium  hydroxide)  for  7  hr s.  on  a  boiling 
water-bath ;  10  c.c.  of  727-sulphurie  acid  are  then 
added,  and  the  determination  is  carried  out  as  before. 
The  method  is  suitable  for  determining  the  daily 
excretion  of  benzoic  and  hippuric  acids  in  small 
animals  such  as  rats,  J.  Pryde, 
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General.  Physical,  and 

General  features  of  disruptive  discharge  for 
obtaining  instantaneous  spectrograms.  H. 
Nagaoka,  D.  Nukiyama,  and  T.  Ftjtagami  (Proe. 
Imp.  Acad.  Tokyo,  1927,  3,  499—502;  cf.  A,,  1927, 

1 1 17), — Photographs  of  the  disruptive  discharge  be¬ 
tween  metallic  electrodes  placed  in  contact  show  clouds 
of  vapour  round  the  electrodes.  The  tracks  of  lumin¬ 
ous  particles  radiate  outwards  and  terminate  in  dots, 
the  loss  in  continuity  being  due  to  oxidation.  Fork¬ 
ing  is  often  observed  in  the  tracks,  indicating  that  the 
particles  break  up  into  smaller  units*  Instantaneous 
spectrograms  show  that  most  lines  appear  at  the  first 
moment  as  emission,  reversal  increasing  later  on,  since 
the  vaporisation  process  is  not  completed  at  once. 
Photographs  and  spectrograms  have  been  obtained 
which  yield  information  as  to  the  state  of  the  vapour. 
Emission  depends  to  some  extent  on  the  phase  of  the 
electric  oscillations;  most  lines,  however,  appear  at 
the  maximum  of  the  field.  Multiple  emission  of  some 
lines  occurs  do ri ng  a  1  lalf  o scillation .  It.  A.  Mojito n . 

Light  excitation  [of  metallic  spectra]  by  means 
of  the  metastable  state  in  atoms  of  noble  gases, 

F.  Pascjieh  (Sitzungsber.  Preuss.  Akad.  Wiss. 
Berlin,  1927,  207 — 21 3). — Under  certain  conditions 
in  a  discharge  tube,  atoms  of  the  rare  gases  exist  in  a 
metastable  condition  for  a  relatively  long  period 
(UP2  sec.).  By  means  of  collisions,  they  can  give  up 
energy  corresponding  with  the  following  voltages  : 
helium  19*72-,  neon  16*6,  argon  11*5.  When  the  dis¬ 
charge  tube  contains  a  small  proportion  of  foreign 
atoms,  liberated  by  heat  or  electrical  sputtering  from, 
aluminium,  magnesium,  zinc,  or  cadmium,  the  spectra 
of  these  metals  are  excited  by  collisions  between  atoms 
of  metal  and  metastable  rare  gas  atoms.  In  the 
negative  glow,  neutral  atoms  are  excited,  and  a  con¬ 
siderable  number  of  simple,  positively-charged  ions  of 
the  metallic  foreign  substance  also  make  their  appear¬ 
ance  spectroscopically  manifest ;  thus,  in  addition  to 
arc  lines,  all  the  terms  of  the  first  spark  spectrum  are 
excited  provided  that  they  exceed  T,  where  T—TQ  — 

E>  Tt j+  being  the  deepest  term  of  the  first  spark 
spectrum  of  the  metal  and  E  the  excitation  voltage 
of  the  rare  gas.  In  the  positive  glow,  more  neutral 
atoms  are  excited  than  in  the  negative  glow.  In  a 
side  tube,  branching  from  near  the  positive  column, 
it  was  possible  to  detect  metas table  neon  atoms  (by 
absorption  of  the  6402  A.  neon  line)  at  a  distance  of 
2  era.  from  the  positive  light.  In  this  region  of  the 
tube,  neutral  atoms  of  metal  vapour  alone  undergo 
excitation.  Only  such  terms  in  the  first  spark  spec¬ 
trum  as  are  greater  than  T*  make  their  appearance,  T* 
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being  defined  by  T* Tq  being  the 
fundamental  term  of  the  arc  spectrum.  Excitation 
therefore  seems  to  be  due  to  collisions,  and  tho  emis¬ 
sion  is  much  more  intense  than  in  experiments  using 
electronic  impacts.  The  interpretation  is  fully 
substantiated  by  the  experimental  data. 

R.  A*  Mobton. 

Electrodeless  ring*  discharge  in  hydrogen.  G, 
Herzbebg  (Ann.  Pliysik,  1027,  [iv],  84,  553 — 564). — 
The  discharge  produced  by  placing  a  bulb  containing 
hydrogen  inside  a  solenoid  carrying  damped  wave- 
trains  of  unspecified  voltage  and  frequency  has  been 
examined  spectroscopically.  In  the  pressure  range 
0*05 — 26  in m.,  three  types  of  bright  luminous  rings 
are  observed.  When  the  containing  bulb  is  of  quartz, 
a  persistent  fluorescence  is  induced  in  the  walls  of  the 
bulb  by  the  discharge,  which  is  found  to  emit,  in 
addition  to  tho  hydrogen  spectrum,  the  silicon  lines 
4131  /28  and  3900  A,  R,  W.  Lunt. 

Spectrum  of  electrodeless  ring  discharge  in 
hydrogen,  G.  Herzbebg  (Ann.  Phyaik,  1927,  [iv], 
84,  565 — 604 ;  cf.  preceding  abstract) , — The  spectro¬ 
scopic  data  obtained  arc  reviewed  at  great  length* 
The  inner  blue  ring  emits  23  terms  of  a  very  pure 
Balmer  series ;  by  reducing  the  catalytic  effect  of  the 
walls  of  the  containing  vessel  the  first  18  terms  can 
be  obtained  without  a  trace  of  fine  structure.  The 
purity  of  the  Balmer  series  so  obtained  has  enabled  a 
direct  determination  to  be  made  of  the  series  limit. 
Tho  relative  intensities  of  the  lines  Htt>  Hy>  H§,  He 
have  been  found  to  be  TOO,  0*95,  0*40,  0*14,  and 
0*15  respectively.  R.  W.  Lxjkt. 

Fine  structure  of  Balmer  lines.  G.  Hansen 
(Ann.  Physik,  1927,  [iv],  84,  688).— Statements 
criticising  Hilger’s  Lummcr-Gchrcke  plates  appearing 
in  a  communication  of  the  author  (ibid.,  1925,  78, 558) 
are  withdrawn.  R.  W.  Lent. 

Spectrum  of  carbon  arcs  in  air  at  high  current 
densities.  J.  W.  Ryde  (Proc.  Roy.  Soc,,  1927,  A, 
117,  164— 182).— The  degree  of  excitation  provided 
by  carbon  area  cored  with  metallic  salts  at  high 
current  densities  is  found  to  be  intermediate  between 
the  ordinary  are,  in  which  only  the  C  I  line  2478  A. 
appears  with  any  intensity,  and  Merton  and  Johnson’s 
disci) arge  tubes  (cf.  A.,  1925,  ii,  723),  in  which  the  two 
G  n  doublets  at  about  3920  and  2837  A.  appear 
strongly.  If  the  current  through  such  a  cored  carbon 
are  is  increased,  a  bright  central  core  develops  in  the 
arc  stream  soon  after  the  limiting  current  density  for 
ordinary  arcs  is  exceeded*  In  this  core  are  developed 
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the  spectra  of  C  X,  N  i,  0  i,  together  with  the  Balmer 
series  and  the  strongest  lines  of  the  red  spectrum  of 
argon.  Several  marked  differences  in  the  relative 
intensities  of  the  C I  and  N I  lines  are  found  compared 
with  those  obtained  by  the  discharge  tube  methods. 
In  addition  to  the  N I  line  spectrum,  the  first  negative 
nitrogen  bands  also  appear  in  the  are  stream.  Fifty- 
three  new  lines  have  been  found,  and  are  attributed 
to  C  i,  N  i,  and  0  I.  Five  of  these  complete  the  N  i 
quadruplet  system  multiplet  4 P—P\  and  two  others 
belong  to  the  54P— P*  multiplet.  Many  of  the  Ml 
and  0  i  lines  show  considerable  broadening  and  large 
displacements  to  the  red,  amounting  in  some  eases  to 
more  than  2  A.  These  effects  are  correlated  with  the 
series  classifications.  The  Swan  bands  are  strongly 
excited  close  to  and  inside  the  positive  carbon,  but  do 
not  appear  at  all  in  the  arc  stream  under  normal  con¬ 
ditions.  They  show  up  faintly  when  a  jet  of  hydrogen 
is  directed  on  the  arc,  and  very  brilliantly  when  the 
hydrogen  is  replaced  by  coal  gas.  No  lines  were 
observed  which  could  be  attributed  to  helium,  even 
when  the  arc  was  run  at  250  amp.,  contrary  to  the 
report  by  Bell  and  Bassett  (Science,  1922,  56,  512). 
The  seven  lines  they  attributed  to  helium  arc  really 
some  of  the  stronger  C  i,  N  I,  and  0  i  lines,  together 
with  the  unidentified  pair  at  4392  and  4385  A. 

L.  L.  Bircumshaw. 

Infra-red  radiation  of  nitrogen.  A.  H.  Poet- 
ker  (Physical  Rev.,  1927,  [ii],  30,  812— 824).— The 
first  positive  group  of  nitrogen  bands  has  been 
extended  to  the  region  of  T5n,  The  broad  radiation 
maxima  corresponding  with  tho  0,  +1,  and  +2 
sequences  have  been  analysed  into  individual  bands. 
The  wave-lengths,  wave-numbers,  and  intensities  of 
the  principal  infra-red  lines  of  the  nitrogen  spectrum 
in  the  ranges  8938*60—7531-06  and  10198-4 — 
8941*7  A.  arc  tabulated,  Birge's  assignment  of 
vibration  quantum  numbers  is  modified.  The  oxygen 
triplet  at  9265  A.  has  been  resolved,  the  wave-lengths 
being  9265-67,  9262-61,  9260-31  A. 

A.  A,  Eldridge. 

Density  necessary  to  produce  the  nebulium 
spectrum.  G.  T.  Elvey  (Nature,  1928,  121,  12). — 
It  is  not  known  whether  a  nebular  spectrum  can  be 
produced  when  the  density  of  a  mixture  of  oxygen 
and  nitrogen  becomes  sufficiently  low ;  from  astro- 
physical  observations,  however,  and  certain  assump¬ 
tions,  it  is  computed  that  the  mean  density  at  which 
the  nebular  spectrum  appears  is  1-8x10  17  g./e.e. 

A.  A.  Eldridge. 

Spectrum  of  doubly-ionised  oxygen  (O  ill). 
A.  Fowler  (Proc.  Roy.  Soe.,  1928,  A,  117,  317 — 
330). — The  spectrum  of  doubly-ionised  oxygen, 
obtained  by  using  suitably  strong  discharges  in  vacuum 
tubes,  has  been  examined  in  the  region  extending  from 
the  red  to  2228  A.  in  the  ultra-violet.  The  lines  were 
distinguished  from  those  of  On  by  the  method  of 
comparing  the  intensities  of  the  lines  under  the  action 
of  different  discharges.  More  than  300  lines  are 
catalogued,  of  which  about  one  half  have  been  classi¬ 
fied  by  the  author  and  others.  Tho  assigned  term 
values  are  based  on  a  sequence  of  three  singlet  D  terms, 
the  deepest  term  being  of  tho  type  3P0.  By  adopt¬ 
ing  Bowen's  suggestion  that  the  two  well-known  green 
lines  in  the  spectra  of  gaseous  nebula)  may  represent 


tho  irregular  combinations  2p1D2,  2p3P1— 

2p1Z>2  of  Om  (A.,  1927,  997),  the  value  444,661  is 
obtained  for  the  deepest  term  2p3P0.  The  corre¬ 
sponding  ionisation  potential  of  0  m  is  54*88  volts. 
The  spectrum,  as  was  to  bo  expected,  is  in  general 
similar  to  that  of  M  ii,  and  the  terms  so  far  deter¬ 
mined  are  in  full  accordance  with  Hund’s  theory. 
A  modified,  and  moro  generally  applicable,  system  of 
notation  is  suggested.  L.  L.  BmcuMSHAW. 

Spectrum  of  fluorine  (Fi).  II.  H.  Dingle 
(Proc.  Roy.  Soe.,  1928,  A,  117,  407—416;  cf.  A., 
1927,  1). — The  previous  observations  have  now  been 
extended  farther  into  the  infra-red,  and  a  number  of 
new  lines  observed.  The  wave-lengths  of  16  lines  in 
tho  region  7600 — 8400  A.  have  been  measured.  The 
additional  data  have  enabled  the  spectrum  to  be 
analysed  more  thoroughly  than  was  previously 
possible,  and  a  more  complete  correlation  has  been 
established  with  the  terms  to  be  expected  on  the 
Heisenberg-Hund  theory.  It  is  shown  that  do  Bruin's 
scheme  (A,,  1927,  490)  cannot  be  accepted.  The 
observations  of  Bowen  in  tho  extreme  ultra-violet 
(A.,  1927,  285)  have  led  to  a  slight  modification  of 
the  analysis  previously  proposed,  the  interval  250, 
proposed  by  de  Bruin  for  a  -P  term,  being  adopted 
as  a  2D  interval,  and  the  2P  term  with  a  separation 
of  533  being  rejected.  An  ionisation  potential  of 
approximately  18*6  volts  is  indicated.  Relative  term- 
values  of  F  i,  based  on  tho  two  metastable  states  of 
the  core,  have  been  deduced.  L.  L.  Bircumsmaw. 

Reversal  of  neon  lines  excited  at  radio 
frequency.  II.  Nagaoka  and  T.  Mishika  (Proc. 
Imp.  Acad.  Tokyo,  1927,  3,  496— 498).— The  reversal 
of  neon  lines  has  already  been  studied  for  light  excited 
at  50  cycles  (A.,  1927,  705),  and  experiments  have 
now  been  carried  out  at  10s  cycles.  The  length  of 
the  luminous  column  in  the  capillary  tube  was  capable 
of  ready  adjustment,  and  it  was  found  that  the 
reversal  varied  in  different  parts  of  the  tube.  In  one 
position  the  amount  of  reversal  was  the  same  at  50 
cycles  as  at  10s  cycles,  whilst  in  another  position 
the  amount  was  much  smaller  at  high  cycles.  The 
results  may  depend  on  the  occurrence  of  metastablo 
neon.  R.  A.  Morton. 

Spectra  of  phosphorus  for  different  degrees  of 
ionisation.  G.  Dejardin  (Compt.  rend.,  1927* 
185,  1453 — 1454). — The  variations  observed  with  an 
electrodeless  discharge  have  enabled  the  spectra 
characteristic  of  different  degrees  of  ionisation  of  the 
phosphorus  atom  to  be  separated  (cf*  Millikan  and 
Bowen,  A.,  1925,  ii,  610;  Saltmarsh,  ibid.,  724).  The 
presence  of  new  rays  in  the  ultra-violet  region  below 
2700  A.  is  recorded.  J.  Grant. 

Spark  spectra  of  chlorine,  L.  Bloch  and  E. 
Bloch  (Ann.  Physique,  1927,  [x],  8, 397 — 423)*— Using 
an  eleotrodeless  discharge  tube  containing  sodium 
chloride,  a  large  number  of  chlorine  lines  have  been 
photographed  and  classified  in  accordance  with 
methods  already  applied  to  the  are  and  spark  spectra, 
of  bromine  (A.,  1927,  802).  Tho  oscillatory  discharge 
allows  the  lines  to  be  classified  as  belonging  to  Cl  ii 
and  Cl  in.  Are  lines  Cl  i  corresponding  with  the 
spectrum  of  the  neutral  atom  are  observed  only  very 
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feebly,  if  at  all,  in  the  condensed  discharge.  No 
spark  spectra  of  orders  higher  than  the  second  (Cl  m) 
are  recorded  in  the  photographs.  A  table  is  given 
summarising  the  present  position  with  regard  to  the 
spectrum  of  chlorine.  1L  A.  Morton. 

Spark  spectra  of  chlorine  and  of  bromine  in 
the  Schumann  region,  G.  Vaudet  (Compt.  rend., 
1927,  185,  1270— 1272).— The  method  of  Bloch  (A., 
1920,  329)  has  been  used  to  determine  the  spark 
spectra  of  chlorine  and  of  bromine  between  2250  and 
1300  A.  Lists  of  rays  and  their  intensities  arc  given, 
rays  common  to  both  elements  being  duo  to  impuri¬ 
ties  (cf.  Turner,  A,,  1926,  1071).  J.  Grant, 

Shifts  and  reversals  in  fuse-spectra.  A.  G. 
Men  kies  (Proc.  Roy.  Soc,,  1927,  A,  117,  88 — 100). — 
An  account  is  given  of  the  spectra  obtained  when 
wires  are  suddenly  short-circuited  so  as  to  carry 
currents  of  upwards  of  100  amp.  The  material  of  tho 
wire  is  thus  vaporised,  and  the  light  from  the  moment¬ 
ary  arc  is  photographed  by  the  spectrograph  through 
the  metallic  vapour.  Tho  method  is  simple  and  con¬ 
venient.  Bor  copper,  five,  possibly  six,  new  terms 
have  been  deduced,  loading  to  the  allocation  of  32 
new  lines.  All  those  lines  which  are  reversed  have 
final  orbits  l2Sl?  2D2,  or  2D3.  Lines  have  a  tendency 
to  shift  as  the  current  increases,  and  it  is  found  that 
the  shifted  lines  having  high-level  initial  terms  which 
are  moved  to  the  red  come  from  initial  states  belong¬ 
ing  to  (eoro-f-*?)  configurations,  whilst  those  shifted 
to  the  violet  have  initial  terms  belonging  to  (core+ 
d)  configurations.  Measurements  made  with  zinc 
agreed,  on  tho  whole,  with  those  for  copper.  Bor  iron, 
the  magnitude  of  the  shift  depends  on  the  greatness 
of  the  term  and  the  electron  configuration  to  which 
it  belongs.  Lines  the  initial  terms  of  which  have 
structure  dP$t  $,  or  d7,  $>  will  suffer  a  large  shift  to  the 
red  in  the  high  current  arc,  and  it  is  predicted  that  for 
lines  which  shift  to  the  violet,  the  initial  terms 
involved  will  have  structures  d*s,  dy  and  d7,  d. 

L.  L.  Bibcomshaw. 

Arc  spectrum  of  germanium.  G.  Richter 
(Naturwiss.,  1927,  15,  266}.— The  existence  of  five 
terras  with  frequency  differences  557-11,  852-81, 
5715*33,  and  9242*38  is  demonstrated. 

A.  A.  Eldridge 

Spectra  of  gallium,  germanium,  and  indium. 
R.  J.  Lang  (Physical  Rev.,  1927,  [ii],  30,  702—769).— 
The  vacuum -spark  spectra  of  gallium,  germanium, 
and  indium  were  photographed  in  tho  ultra-violet. 
The  series  spectra  of  Ga  m  and  Ge  iv,  already  investig¬ 
ated  by  Carroll,  have  been  re-measured,  new  lines  aro 
included,  and  term  values  have  been  recalculated. 
The  series  spectra  of  Ga  ir,  Go  in,  and  In  n  are  also 
tabulated.  A.  A.  Eldridge. 

Regularities  in  the  spark  spectrum  of  silver. 
K.  Majumdar  (Nature,  1927, 120,  918).— The  deepest 
3D3  term  has  a  value  of  about  138,000,  corresponding 
with  an  ionisation  potential  of  about  17  volts,  the 
consecutive  differences  being  1577  (3jba--3Z>o),  2999 
and  2306 

Tho  arc  spectrum  of  silver  is  a  purely  doublet 
spectrum.  The  ionisation  potential  of  Ag+  is  about 
22  volts,  A.  A.  Eldridge. 


Secondary  electron  emission  from  tungsten, 
H.  E.  Krefft  (Ann.  Phygik,  1927,  [iv],  84,  639— 
673).— The  ratio  of  the  number  of  Secondary  electrons 
emitted  from  a  gne-free  tungsten  surface  at  temper-* 
attires  up  to  1480°  Abs.  to  tho  number  of  incident 
electrons  has  been  determined  as  a  function  of  the 
energy  of  the  incident  electrons  in  the  range  0—700 
volts.  The  ratio  shows  a  maximum  at  lo*3  volts,  a 
minimum  a t  20  volts,  and  IS  inflexions  in  the  range 
above  25  volts.  These  inflexions  agree  well  with  the 
data  for  critical  excitation  potentials  for  soft  ^-radi¬ 
ation  given  by  Richardson  and  Chaikin. 

R,  W.  Ldnt. 

Spectrum  of  mercury  in  the  far  ultra-violet, 
G.  Dejardxn  (Ann.  Physique,  1927,  [x],  8,  424—465). 
— The  arc  and  spark  spectra  of  mercury  in  the  region 
2700—1850  A.  have  been  studied  in  detail,  using  as 
light  sources  an  electro  deless  discharge,  a  condensed 
spark  between  copper  and  mercury  electrodes,  a 
three-electrode  tube,  and  an  argon -filled  quartz 
mercury-vapour  lamp.  A  largo  number  of  new'  lines 
are  recorded,  and  these,  together  with  those  already 
known,  have  been  classified  into  four  groups  corre¬ 
sponding  with  different  stages  of  excitation.  Tho 
first  corresponds  with  the  arc  spectrum  Hg  i,  and  the 
others  r  E1?  E2,  E3,  very  probably  correspond  with 
the  spark  spectra  Hg  rr,  Hg  in,  and  Hgiv.  The 
arc  spectrum  obtained  with  the  electrodeless  dis¬ 
charge  is  characterised  by  the  development  of  second¬ 
ary  triplet  series  and  by  the  appearance  of  certain 
combinations  forbidden  by  tho  selection  principle. 
Tho  variations  in  wave-length  of  certain  arc  lines 
observed  in  tho  condensed  discharge  are  discussed. 
The  electrodeless  discharge  show's  a  line  at  2269-924- 
0*05  A.  wiii eh  may  correspond  with  IS— 2pv  The  Ex 
group  of  lines  supports  Carroll’s  schematic  classific¬ 
ation  (A.,  1926,  214),  and  the  1941-52  A.  lino  is 
regarded  as  tho  less  refrangible  component  of  the  first 
principal  doublet  of  Hg  n.  The  ionisation  potential 
of  Hg*  is  19  volts,  in  agreement  with  Carrolls  value 
for  the  highest  spectral  term.  Earlier  work  (A., 
1924,  ii,  709)  on  the  excitation  of  spark  lines  by 
electronic  impact  is  confirmed  and  extended  to  the 
far  ultra-violet.  The  Hgxr  spectrum  can  be  divided 
into  two  sub-groupn  R.  A.  Morton. 

Spectroscopy  of  the  mercury  spark  produced 
in  a  sustained  circuit  oscillating  at  high  fre¬ 
quency.  J.  Rossignol  (Compt.  rend.,  1927,  185* 
1273 — 1274). — The  spectral  modifications  of  the  spark 
produced  between  an  amalgamated  copper  electrode, 
and  a  drop  of  mercury  in  an  oscillating  circuit 
sustained  by  a  three-electrode  valve  have  been 
studied  in  relation  to  variations  of  the  frequency 
(wave-lengths  2*40—4300  metres).  Arc  spectra  were 
normally  obtained  at  3  metres,  but  at  low  frequencies 
(84  metres)  first- order  spark  rays  appeared  owing  to 
an  increase  in  the  self-induction  of  the  circuit. 
Second-order  spark  rays  appeared  at  140  metres, 
whilst  at  200  metres  spark  rays  of  Hg+  (2947*1  and 
2916*3  A.)  were  obtained.  Above  this,  no  further 
changes  were  observed.  Tho  rays  3914*4,  3027*5, 
2534*8,  and  2482- 1  A.  were  produced  only  at  frequencies 
of  about  10s,  and  the  resonance  ray  (2536*5  A.)  was 
always  reversed.  J.  Grant. 
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Post-arc  conductivity  and,  metastable  states 
in  mercury.  M,  L.  Pool  (Physical  Rev.,  1927,  [ii], 
30,  848 — 863) . — Post-arc  conductivity,  ascribed  to 
residual  positive  ions  and  electrons,  has  been  observed 
for  01  sec,  after  a  mercury  arc  has  been  switched  off. 
Tbo  critical  restriking  potential,  previously  attributed 
to  the  existence  of  long-lived  metastable  atoms,  is 
accounted  for  by  the  distorted  electrical  fields  which 
are  set  up  as  a  result  of  electron  diffusion. 

A.  A.  Eldridge. 

Quantum  rotation  ol  the  mercury  atom. 
R.  G.  Loyarte  (PhysikaL  Z.,  1927,  28,  904—908),— 
It  has  been  shown  that  a  number  of  excitation  poten¬ 
tials  of  mercury  can  be  reproduced  by  adding  1*4  or 
multiples  thereof  to  the  voltages  corresponding  with 
known  lines  or  terms  in  the  arc  series  (cf.  A.,  1927, 
602).  Six  excitation  potentials  discovered  by  Jarvis 
(A.,  1927,  1119)  appear  to  correspond  with  1*4,  2-80, 
4*20,  and  with  voltages  obtained  by  subtracting  1*4 
or  2*8  from  known  potentials.  It  is  assumed  that  the 
constant  difference  is  to  bo  ascribed  to  a  quantised 
atomic  rotation.  By  considering  23  lines,  extending 
from  the  extreme  red  to  the  vacuum  region,  it  is  shown 
that  all  of  these  can  be  accounted  for  by  Av,  2Ar, 
4Ar,  and  known  arc  terms  to  or  from  which  At% 
2Ar,  or  3Af  has  been  added  or  subtracted.  The 
mean  value  of  Av,  calculated  from  the  spectroscopic 
data,  is  11,316  cm;1,  corresponding  with  1*390  volts. 
It  would  appear  that  the  energy  corresponding  with 
an  electron  jump  is  in  part  absorbed  in  increasing  the 
rotational  energy  of  the  atom  by  one  or  more  quanta, 
and  in  part  is  used  up  as  emission  of  a  light  quantum 
of  a  certain  frequency,  Ii.  A.  Morton. 

Density  of  tlie  vapour  in  the  mercury  arc  and 
the  relative  intensities  of  the  radiated  spectral 
lines,  with  special  reference  to  the  forbidden 
line  2270,  B.  Venkatesachar  (Proc.  Roy,  Soc., 
1927,  A,  117,  11—  29).—' The  effect  of  changing  the 
density  of  the  vapour  in  a  mercury  arc  (other  con¬ 
ditions  of  excitation  being  kept  unaltered)  on  the 
relative  and  absolute  intensities  of  the  radiated  lines 
has  been  studied  within  the  pressure  range  20—0*1 
ram.  The  effect  of  lowering  the  vapour  density  on 
the  series  lines  (including  the  intercombination  lines) 
is  to  increase  the  absolute  intensities  of  all  lines  below 
and  to  diminish  those  of  all  lines  above  m=6. 
A  theory  is  developed  to  account  for  this,  based  on 
the  assumption  that  inelastic  collisions  between 
excited  atoms  in  lower  energy  levels  and  thermally 
energetic  normal  atoms  form  the  chief  source  of  the 
radiators  of  the  higher  members.  The  supply  from 
this  source  to  the  radiators  of  the  lower  members  of  a 
series  is  regarded  as  negligible.  The  forbidden  line 
2270  behaves  like  the  earlier  members  of  the  series 
lines,  and  increases  in  intensity  on  lowering  the 
density  of  the  vapour,  even  with  current  densities  of 
the  order  of  3  amp.  per  cm;2  In  one  set  of  photo¬ 
metric  measurements,  the-  line  4916  showed  the  great¬ 
est  intensity  change  on  lowering  the  vapour  density 
(J2//1=T 40),  followed  by  tbo  lines  5769  and  5790 
(Ig/J^  1*30),  whilst  the  smallest  increase  (I2//1=l*15) 
was  shown  by  the  lines  5461,  4358,  and  4047. 
These  results  arc  consistent  with  the  view  that 
the  dimensions  of  the  orbits  of  the  valency  elec¬ 


tron  increase  in  passing  from  the  state  to  the 
state  3lS0. 

Using  an  arc  with  a  large  dead  space,  it  was  found 
that,  on  raising  the  pressure  by  the  introduction  of 
air,  higher  members  of  series  lines  were  developed. 
On  pumping  out  the  air,  higher  members  beyond 
11  disappeared  entirely,  whilst  the  forbidden  line 
2270  and  the  spark  line  2262  became  conspicuous. 
If  the  density  of  the  vapour  is  reduced  by  cooling  the 
arc,  many  of  the  spark  lines  which  are  excited  in  the 
mercury  arc  are  greatly  reduced  in  intensity,  whilst 
others  either  remain  unchanged  or  gain  in  intensity. 
To  the  second  class  belong  lines  the  radiators  of  which 
are  excited  atoms  in  lower  energy  levels.  It  is 
suggested  that  the  lines  2847*8  and  2260*4,  which 
occur  in  this  group,  form  the  first  pair  of  a  subordinate 
series  in  the  spectrum  of  Hgf,  194-2*5  and  1642*5, 
according  to  Carroll,  forming  the  first  pair  of  tbo 
principal  series.  L.  L.  Bibcumshaw. 

Line  spectrum  of  mercury  in  absorption. 
Occurrence  of  the  forbidden  line  2270  lkS>0— 13P2. 
(Lord)  Rayleigh  (Proc.  Roy.  Soc.,  1927,  A,  117, 
294 — 299 ;  cf.  A.,  1927,  496,  607). — An  arrangement  is 
described  by  means  of  which  the  forbidden  mercury 
line  2270  can  be  observed  as  a  sharp  absorption  line 
in  tlie  unexcited  vapour.  As  a  source  of  light,  first 
the  continuous  hydrogen  spectrum  was  used,  then  the 
continuous  spectrum  accompanying  the  cadmium 
spark.  It  is  necessary  to  employ  a  high  spectroscopic 
resolving  power  and  the  largest  possible  mass  of 
mercury.  The  breadth  of  the  line  is  estimated  as 
roughly  0*08  A.  The  breadth  of  the  resonance  lino 
2537  in  saturated  air  at  atmospheric  pressure  is 
several  times  as  great  as  that  of  the  forbidden  line 
in  pure  mercury  vapour  at  atmospheric  pressure,  and 
the  total  radiation  absorbed  is  also  several  times 
as  great.  The  forbidden  line  requires  about  107  times 
as  much  mercury  to  bring  it  into  ovidence  as  the 
resonance  line.  No  trace  was  found  of  the  other 
forbidden  line  2656,  and  from  this  it  appears  that, 
under  equal  energy  density  of  incident  radiation,  a 
transition  from  the  normal  to  the  13P0  state  has  less 
probability  than  one  to  the  13P0  state. 

L.  L.  Bircumshaw. 

Fine  structure  of  some  mercury  lines.  W.  H. 
McCurdy  (Proc.  Nat.  Acad.  Sen,  1927,  13,  701 — 
703). — A  correction  of  the  fine  structure  of  the  lines 
3650  and  2967  A.  as  given  by  Nagaoka,  Sugiura,  and 
Mishima  (A.,  1924,  ii,  798).  W.  E.  Downey. 

Variation  ol  intensity  ratios  of  optically 
excited  spectrum  lines  with  the  intensity  of  the 
exciting  light.  E.  A.  Baker  (Nature,  1927,  120, 
917—918;  cf.  Wood,  A.,  1927,  1117) .* — Experiments 
on  photographic  action  give  results  similar  to  those 
obtained  by  Wood  for  mercury  vapour,  and  place  the 
photographic  action  among  the  phenomena  of 
phosphorescence.  A.  A.  Eldridge. 

Strength  of  anomalous  dispersion  in  the  non- 
luminous  vapour  of  thallium  and  cadmium, 
W.  Kuhn  (Kgl.  Danske  Videnskab.  Selsk.  math.- 
physik.  Medd.,  1926,  7,  No,  12,  3—87 ;  Chem.  Zentr., 
1927,  i,  2511).— An  expression  is  given  for  the  longi¬ 
tudinal  magnetic  double  refraction  for  any  anomalous 
Zeeman  effect,  and  data  for  the  anomalous  magnetic 
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rotation- dispersion  in  nonduminous  vapours  are 
recorded  as  follows  :  thallium,  3776  A.  (2pa—  2s), 
0-08;  2768  A.  (2p2~~3d4  0-20;  cadmium,  3261  A. 
(L S2-2p2),  1*9  X  10  3 ;  “2288  A.  (1S-2P),  1  20. 
Thallium  lines  originating  from  the  2 pt  state  were 
also  observed.  Absolute  /-values  for  these  and  for 
lines  not  directly  observable  were  obtained  by  using 
the  intensity  rule  for  multiplets.  A.  A.  Eldridge. 

X-Ray  If  absorption  in  elements  tungsten  (74) 
to  uranium  (92),  and  It  screening  numbers. 
J.  E.  Mack  and  J.  M.  Cork  (Physical  Rev.,  1927, 
[ii],  30,  741 — 746). — Now  values  are  recorded  for  the 
K  absorption  edges  of  tungsten,  osmium,  iridium, 
platinum,  gold,  mercury,  thallium,  lead,  bismuth, 
thorium,  and  uranium.  An  attempt  to  determine 
Somm  erf  eld's  screening  numbers  for  the  K  shell  has 
led  to  the  conclusion  that  Sommerf eld’s  “  relativity 
correction  ”  does  not  account  for  all  the  curvature  of 
the  lines  in  the  Moseley  diagram.  A.  A.  Eldridge. 

M -Series  X-ray  absorption  spectra  of  osmium, 
iridium!  and  platinum.  R,  A.  Rogers  (Physical 
Rev.,  1927,  [ii],  30,  747 — 754). — The  absorption 
spectra  of  osmium,  iridium,  and  platinum  were  inves¬ 
tigated  from  3*5  to  7  A.,  and  the  following  discon¬ 
tinuities  (A.)  observed  :  osmium  6*194  (3/4  5*975 
(3/4  5*027  (Jig),  4*412  (H4),  4*037  (J/5) ;  iridium 
5*961  (Mj),  5-754  4*851  (jtf3),  4*270  (JI4); 

platinum  5*736  (Mt),  5*541  (J/2),  4*674  (J/3),  3*738 
(JiVL  Values  of  (vjB)*  are  not  in  complete  agreement 
with  those  computed  by  Bohr  and  Coster  and  by 
Sommerfeld.  *”  A.  A.  Eldridge. 

Law  of  absorption  of  X-rays  by  matter.  P. 
Viixard  (Compt.  rend.,  1927,  185,  1415 — 1419). — 
Deviations  from  the  law  of  Bragg  and  Peirce  (A., 
1914,  ii,  792)  have  been  studied  in  terms  of  the  vari¬ 
ation  with  x  of  the  constant  0,  where  t/p=Cx3,  the 
ratio  t/p  being  the  partial  coefficient  of  true  absorp¬ 
tion  of  X-rays  by  matter  (fluorescence),  as  distinct 
from  that  of  simple  diffusion.  For  wave-lengths  of 
the  order  of  0*1  A.,  C  passes  through  a  maximum  often 
40%  higher  than  the  constant  value  it  assumes  for  the 
longer  wave-lengths,  and  diminishes  rapidly  for  the 
shorter  wave-lengths.  The  results  are  explainable  by 
atomic  resonance,  the  exponent  3  in  the  Bragg  and 
Peirce  law  being  accepted,  although  the  law  itself 
refers  only  to  limiting  cases  and  involves  a  coefficient 
which  is  not  constant,  but  is  dependent  on  resonance 
phenomena.  J.  Grant. 

Azimuthal  distribution  of  X-rays  scattered  in 
an  ideal  gas.  H.  Mark  and  K.  Schocken  (Natur- 
wiss.,  1927,  15,  139— *140;  Ohem.  Zentr.,  1927,  I, 
2391—2392).- — 'Experiments  with  carbon  dioxide  and 
argon  show  that  for  constant  azimuth  the  intensities 
are  proportional  to  the  gas  pressure.  For  large 
angles,  the  atom  factor  appears  to  depress  the  increase 
in  the  total  intensity.  A.  A.  Eldridge. 

Experimental  tests  of  theories  of  the  absorption 
of  X-rays.  F.  K.  Richtmyer  (Physical  Rev.,  1927, 
[ii],  30,  755 — 761). — Experimental  values  of  1%%  the 
ratio  of  the  magnitude  of  the  true  absorption  coefficient 
on  the  short  wave-length  side  of,  but  Infinitely  near 
to,  the  K  absorption  discontinuity  to  that  on  the 
other  side,  accord  best  with  Kramers’  theory,  whereas 


the  absolute  magnitude  of  the  absorption  discon¬ 
tinuity  is  given  by  de  Broglie’s  theory.  In  the  wave¬ 
length  range  \Kj2<Jk<JkK  the  absorption  coefficients  of 
tin  are  a  linear  function  of  Xu,  A.  A.  Eldridge. 

Absorption  of  X-rays  in  various  elements. 
F.  IC.  Richtmyer  (Nature,  1927,  120,  915—916).— 
The  experimental  results  referred  to  by  Jonsson 
(A.,  1927,  1118)  appear  to  be  in  conflict  with  theory. 
If  Bx=EkI^lx*  the  relative  numbers  of  K~  and  L- 
photo-eleetrons  must  be  independent  of  the  relative 
numbers  of  If-  and  JS-electrons  in  the  atom. 

A.  A.  Eldridge. 

Zeeman  effect  of  the  symmetrical  top  accord¬ 
ing  to  wave  mechanics.  E.  IT.  Condon  (Physical 
Rev.,  1927,  [ii],  30,  781—784) .—Theoretical’. 

A.  A.  Eldridge. 

Intensities  in  the  Stark  effect  of  helium.  II. 
J.  M.  Dewey  (Physical  Rev.,  1927,  [ii],  30,  770—780 ; 
cf.  A.,  1927,  180). — The  helium  atom  is  regarded  as  a 
perturbed  hydrogen-like  atom,  and  calculations  based 
on  the  quantum  theory  of  perturbations  are  made 
of  the  new  lines  appearing  in  the  Stark  effect.  The 
results,  although  of  the  correct  order  of  magnitude, 
deviate  considerably  from  the  experimental  values. 
The  deviations  may  be  partly  due  to  differences  in 
the  number  of  atoms  excited  to  different  states  of 
almost  the  same  energy.  A.  A.  Eldridge. 

Application  of  quantum  mechanics  to  the 
Stark  effect  in  helium.  J.  S.  Foster  (Proe,  Roy. 
Soe.,  1927,  A,  117,  137 — 163). — The  perturbation 
theory  of  quantum  mechanics  has  been  applied  to 
the  Stark  effect  in  the  arc  spectra  of  helium.  By 
means  of  the  theory,  the  displacements  and  intensities 
of  the  lines  emitted  by  the  perturbed  system  can  be 
calculated  without  the  aid  of  further  information 
regarding  the  nature  of  the  inner  field,  apart  from  the 
term  values  of  the  unperturbed  atom.  The  first  order 
displacements,  calculated  for  a  number  of  field 
strengths  for  Stark  components  of  the  eight-line  groups 
2P—4Q,  2P—5Q,  2S—4Q,  2S—5Q,  and  the  corre¬ 
sponding  orthohelium  lines  (considered  as  singlets), 
are  in  good  agreement  with  the  observations.  The- 
ultimate  disposition  of  the  components  at  extremely 
high  fields  has  been  calculated.  In  very  high  fields 
the  group  patterns  for  parhelium  and  orthohelium 
are  nearly  identical.  The  theoretical  intensities  of 
the  components  have  been  calculated  in  fields  of  10, 
40,  and  100  kilovolts /cm.,  and  are  in  agreement  with 
the  qualitative  observations.  In  particular,  the 
theory  accounts  satisfactorily  for  the  observed  dis¬ 
appearance  of  numerous  components  when  the  dis¬ 
placement  is  equal  to  that  of  the  2 P—nP  line  at  zero 
field.  New  measurements  are  recorded  of  displace¬ 
ments  of  helium  components  in  fields  of  100  and  83 
kilovolts /cm.,  and  Lo  Surdo  photographs  of  the 
groups  4922,  4026,  and  3965  A,  in  high  fields  are  repro¬ 
duced  for  the  first  time.  L.  L.  Bircumshaw. 

Thermodynamics ,  wave-theory ,  and  Compton 
effect.  C.  V.  Raman  (Nature,  1927, 120,  950 — 951). 
— Objections  to  Compton’s  explanation  of  the  nature 
of  the  Compton  effect  are  summarised,  and  the 
author’s  views,  which  are  being  presented  and 
developed  elsewhere,  are  indicated. 

A.  A.  Eldridge. 
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Photo-electric  conductivity  of  sulphur,  B. 
Ivorrelmeyer  (Physical  Rev,,  1927,  pi],  30,  893— 
910). — The  current-  produced  in  sulphur  by  a  given 
illumination  is  directly  proportional  to  the  applied 
field  from  20  to  15,000  volts /cm,  and  to  the  intensity 
of  illumination.  No  evidence  of  secondary  current 
was  found.  On  illumination  of  the  crystal,  the 
current  reaches  its  full  value  rapidly  (probably  less 
than  10  4  sec.) ;  when  tke  illumination  is  removed, 
the  current  immediately  falls  almost  to  zero,  a  small 
residual  current  being  due  to  the  motion  of  positive, 
ions.  The  initial  value,  as  well  as  the  subsequent 
shape,  of  the  current-time  curve  depends  on  the 
previous  history  of  the  crystal.  The  curve  showing 
the  current  per  unit  of  incident  energy  as  a  function 
of  the  wave-length  has  a  maximum  at  470  mu.  The 
optical  absorption  curve  is  unusual,  having  a  point  of 
inflexion  near  570  m\i%  but  asymptotic  after  650  mg,. 
Since  substances  in  which  the  primary  ionisation  takes 
place  in  the  pure  crystal  material  have  n>2,  and 
the  substances  having  n>2  investigated  by  G  add  on 
and  Poll!  possessed  photoconductivity,  the  variation 
of  the  current  in  sulphur  (where  %a=!*93f  2*00, 

and  %= 2T9  for  768  mu)  with  crystal  orientation 
was  investigated.  The  currents  in  different  direc¬ 
tions  are  equal  in  absolute  magnitude,  but  exhibit  a 
unipolar ity  along  the  direction  of  the  acute  bisector 
of  the  optic  axes,  with  components  along  other  direc¬ 
tions.  It  is  suggested  that  sulphur  has  a  polar  axis, 
if  not  crystallographically,  then  at  least  due  to  atomic 
asymmetries.  A.  A.  Elbridge. 

Relation  between  the  secondary  electron 
emission  from  nickel  and  tungsten  and  temper¬ 
ature.  H*  Ntoivama  and  H.  Horikawa  (Tech, 
Repfcs.  Tohoku  Imp.  Univ.,  1927,  7,  49 — 56). — The 
secondary  electron  omission™ temperature  curve  for 
nickel  has  discontinuities  in  the  regions  350 — 400 l> 
and  780—890°.  With  tungsten,  the  apparent  second¬ 
ary  electron  emission  remains  approximately  constant 
until  temperatures  at  which  the  primary  omission 
occurs  are  attained ;  thereafter  it  apparently  tends  to 
increase  with  temperature.  The  temperature  rela¬ 
tions  in  this  region  are,  however,  somewhat  uncertain. 
The  critical  potentials  of  tungsten  are  10,  10,  18f  26, 
29,  41,  46,  and  77*5  volts  (cl  Retry,  A„  1926,  989). 

J.  S.  Carter. 

Chemical  action  of  electrons  of  moderate 
velocity  on  temper  films.  0.  Tammakn  and  O. 
Yeszi  (Z.  anoTg.  Chom.,  1927,  168,  41—45) .—The 
chemical  action  of  electrons  having  a  velocity  of  100 — 
150  volts  on  very  thin  films  of  various  metallic  oxides 
and  halides  lias  been  investigated  by  observation  of 
the  colour  changes  of  the  film  as  its  thickness  alters. 
The  method  is  much  more  accurate  than  that  of 
measuring  the  change  of  pressure  as  gas  is  evolved ; 
e.g.,  a  change  of  thickness  of  10  mi,  which  is  easily 
recognised  by  the  change  of  colour,  corresponds  in  the 
case  of  the  reduction  of  cuprous  oxide  with  an  evolution 
of  only  3xl0~3  mind  of  oxygen  per  mm.-  of  surface. 
The  results  show  that  films  possessing  metallic  con- 
ductanee,  he.,  which  are  transparent  to  electrons,  are 
unaltered  by  bombardment  with  electrons  of  moderate 
velocity,  whereas  those  which  conduct  electrolytacally 
are  reduced  to  metal,  H.  F,  Gillbe. 


Diffraction  of  electrons  by  a  crystal  ol  nickel. 
C,  Davisson  and  L.  H.  Germer  (Physical  Rev.,  1927, 
[ii],  30,  705— 740).— A  detailed  account  of  the 
experimental  basis  of  results  already  published  (A., 
1927,  492),  A.  A.  Elbridge. 

Recoil  electrons  from  aluminium.  A,  A, 
Bless  (Physical  Rev.,  1927,  [ii],  30,  871—877).— 
The  values  obtained  for  vjR  (where  v  is  the  frequency 
of  a  quant  lira  having  the  same  energy,  and  ll  is 
Rydberg’s  constant)  for  electrons  ejected  from  alumin¬ 
ium  by  the  scattering  of  X-rays  of  wave-length  0*48 
and  0-712  A.,  respectively,  were  190  and  84*1,  in 
agreement  with  Compton's,  but  not  Wilson's  theory 
of  scattering.  A.  A.  Elbridge. 

Excitation  of  polarised  light  by  electron 
impact,  II.  Mercury.  H,  W.  B.  Skinner  and 
E.  T.  S,  Appleyard  (Proc.  Roy.  Soc.,  1927,  A,  117, 
224 — 244 ;  cf.  Skinner,  A.,  1926,  1074). — A  continu¬ 
ation  of  previous  work  (loc.  cit.).  The  percentage 
polarisations  of  the  individual  spectral  lines  are 
measured  by  the  methods  of  photographic  photo¬ 
metry,  tho  velocity  of  the  exciting  electron  stream  being 
varied  from  9  to  200  volts.  Tho  lines  are  polarised 
in  various  ways;  some  arc  polarised  positively 
with  the  electric  vector  parallel  to  the  electron  stream), 
and  some  negatively,  whilst  tho  lines  4078  and  4108  A. 
show  no  appreciable  polarisation.  The  polarised  lines 
show  a  characteristic  variation  of  the  polarisation 
with  the  velocity  of  the  electron  stream,  the  most 
striking  feature  being  a  steep  increase  in  the  polaris¬ 
ation  with  increasing  voltage  for  low  velocities,  and 
a  subsequent  maximum  for  a  velocity  corresponding 
with  a  few  volte  above  tho  excitation  point.  For  high 
velocities  there  is  in  most  cases  a  definite  reversal  of 
tho  sign  of  polarisation.  It  is  shown  that  the  various 
polarisation  effects  may  be  interpreted  to  give  inform¬ 
ation  about  tho  dynamics  of  the  collision,  process  in 
which  an  atom  is  excited  by  electron  impact. 

L.  L.  BmcuMSKAW. 

Dark  space  in  high-frequency  discharges.  S. 
Smith  (Nature,  1927,  121,  91). 

Smallest  carriers  of  electricity  in  gases.  L,  B, 
Lore  (Aim.  Physik,  1927;  [iv],  84,  689 — 696). — The 
criticisms  of  Schilling  (A.,  1927,  70S)  on  the  author’s 
data  for  the  mobility  of  ions  in  air  are  repudiated 
at  length,  and  Schilling’s  experimental  values  are 
adversely  criticised.  R.  W.  Lott. 

Mobility  of  ions  in  gases.  M..  Laport.e  (Ann. 
Physique,  1927,  [x],  8,  466 — 554).— In  a  gas,  ions  of 
the  same  sign  exhibit  either  identical  or  different 
mobilities.  The  alternatives  correspond  with  either  a 
unique  constitution  for  any  ion  of  a  given  sign,  or 
a  series  of  ions  formed  from  more  or  less  complex 
aggregates  of  neutral  atoms  round  the  charged  centre. 
Hitherto,  no  conclusive  decision  between  the  two 
alternatives  has  been  possible.  A  method  analogous 
in  principle  to  Fizeau’s  method  for  determining  the 
velocity  of  light  has  been  adapted  to  tho  problem. 
The,  ions  are  drawn  by  an  electric  field  across  gaps 
inserted  in  parallel  rotating  plates.  In  all  the  gases 
investigated  the  variations  in  mobility  exceed  the 
experimental  .error.  Tho  apparatus  allows  the  pro¬ 
portions  of  ions  of  different  mobilities  to  be  deter- 
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iniiicd,  so  that  distribution  curves  showing  mobility 
against  number  of  ions  can  be  obtained.  In  dry  air 
the  positive  ions  show  mobilities  varying  between  0*82 
and  2-02,  with  a  maximum  at  1*27,  whilst  the  negative 
ions  vary  between  1*32  and  3*30,  maximum  at  2*16 
(cm. /sec.  per  volt/cm.).  The  addition  of  moisture 
effects  an  acceleration  of  the  positive  ions  and  a 
retardation  of  the  negative  ions,  the  maxima  being 
at  147  and  1*79  in  air  saturated  with  water  vapour. 
Busso  has,  however,  shown  that  in  perfectly  dry  air 
both  ions  have  a  mobility  of  15  (A.,  1926,  1074 ; 
1927,  4),  The  distribution  curves  for  dry  oxygen  and 
nitrogen  are  the  same  for  the  positive  ions  as  for  air, 
but  a  discrepancy  is  found  for  the  negative  ions, 
and  it  is  shown  that  the  negative  ions  in  air  must  be 
oxygen  ions,  a  result  in  harmony  with  tho  great 
electronegative  affinity  of  oxygen.  The  influence  of 
electronic  affinity  is  still  more  marked  with  argon, 
since  the  distribution  curves  for  negative  ions  in  this 
gas  depend  essentially  on  the  degree  of  purity. 
Highly  purified  argon  shows  a  large  proportion  of  very 
mobile  ions  which  are  probably  due  to  free  electrons. 
Indeed,  the  saturation  current  in  perfectly  pure  argon 
can  bo  realised  with  voltages  about  1/50  of  those 
necessary  in  air.  Tho  chemical  nature  of  a  gas,  and 
therefore  the  external  electronic  configuration  of  its 
atoms,  is  thus  of  fundamental  importance  in  deter¬ 
mining  the  formation  of  multimolecular  ions. 

Many  theories  postulate  an  electrostatic  polaris¬ 
ation  of  neutral  molecules,  by  which  it  would  follow 
that  the  electrons  should  exhibit  identical  behaviour 
in  oxygen,  nitrogen,  and  argon.  This  consequence  is 
contrary  to  experience.  The  work  of  Busso  makes 
clear  tho  importance  of  water  vapour  in  tho  formation 
of  complex  ions ;  the  results  probably  mean  that  the 
most  active  affinity  factors  are  suppressed  by  com- 
let©  desiccation,  the  ions  are  described  as  aggregates 
l++nH20+pM,  in  which  n  and  p  are  variable 
and  sometimes  fairly  high  numbers. 

R.  A.  Morton. 

Absorption  of  potassium  ions  in  various  gases. 
F.  M.  Durbin  (Physical  Rev.,  1927,  [ii],  30,  844 — 
847). — The  loss  by  scattering,  retardation,  or  neutral¬ 
isation  suffered  by  a  beam  of  positive  potassium  ions, 
accelerated  by  8-5 — -350  volts,  in  passing  through  air, 
hydrogen,  nitrogen,  helium,  oxygen,  or  argon  has  been 
measured.  Curves  show  the  effect  of  pressure  in 
helium  and  nitrogen,  and  the  ratio  of  tho  mean  free 
path  for  absorption  to  its  kinetic  theory  value  as  a 
function  of  tho  velocity  of  tho  ions ;  oxygen  is  most, 
and  helium  least,  effective  in  weakening  the  rays. 

A.  A.  Eldridge. 

Magneto-chemistry  of  vanadium.  N.  Perra- 
kis  (J.  Phys.  Radium,  1927,  [vi],  8,  473—480).— An 
amplification  of  work  previously  published  (A.,  1927, 
288,  717,  805).  J.  8.  Garter. 

Relative  intensities  of  positive  rays  from  the 
isotopes  of  lithium.  J.  L,  Hundley  (Physical 
Rev.,  1927,  [ii],  30,  86-4— 870). —Using  Dempster's 
method  of  positive-ray  analysis,  the  relative  intensities 
of  positive  rays  from  the  isotopes  of  lithium  for 
lithium  silicate,  lithium  aluminate,  lithium  phosphate 
and  iron  oxide,  and  spodumeno  were  determined  for 
various  temperatures.  Tho  ratio  Li7 /Li6  decreases 


with  rise  of  temperature ;  Lie  lias  a  greater  work 
function  than  Li7.  A.  A.  Eldridgb. 

At.  wt.  and  packing  effect.  S.  Meyer  (Natur- 
wiss.,  1927,  15,  623—625 ;  Chem.  Zentr.,  1927,  ii, 
1230— 1231) —Tho  atomic  nuclei  of  elements  of  which 
the  at.  wts.  arc  integral  multiples  of  4  are  not  neces¬ 
sarily  composed  of  helium  nuclei  as  such,  Tho  energy 
necessary  for  the  disintegration  of  a  helium  nucleus 
must  be  greater  than  that  available  from  radium-0' 
a -particles.  Where  it  has  been  found  possible  to 
liberate  protons,  these  must  have  been  present  in  tho 
nucleus  in  an  isolated  condition,  possibly  as  con¬ 
stituents  of  “  proton  shells.”  Tho  deviations  from 
integers  of  the  at.  wts.  of  the  first  24  elements  (except 
aluminium)  are  positive,  and  thereafter  negative ;  all 
elements  with  negative  deviation  have  odd  valency. 
The  at.  wts.  of  tho  isotopes  of  elements  of  oven 
number  are  nearly  always  even.  A.  A.  Eldridge. 

Average  energy  of  disintegration  of  radium-ZL 
C.  D.  Ellis  and  W.  A.  Wooster  (Proc.  Roy  Soc., 
1927,  A,  117,  109 — 123). — A  direct  experimental  test 
has  been  made  to  decide  between  tho  alternative 
theories  as  to  the  mechanism  of  tho  p-ray  typo  of 
disintegration.  For  the  purpose  of  testing  whether, 
in  a  (3-ray  body,  every  atom  gives  out  tho  same  energy 
on  disintegration,  the  (3-ray  emission  from  radium -E 
has  been  analysed  by  means  of  a  magnetic  field  and 
tho  intensity  of  the  rays  of  various  energies  deter¬ 
mined  by  means  of  an  ionisation  chamber.  A  curve 
is  plotted,  showing  the  distribution  of  energy  among 
the  disintegration  electrons  when  they  have  escaped 
from  the  parent  atoms,  and  from  this  it  is  deduced 
that  the  average  energy  per  disintegration  of  the 
emitted  particles  is  400,000  volts  to  within  15%.  The 
average  energy  of  disintegration  has  also  been  deter¬ 
mined  by  measuring  the  heating  effect  of  the  p-rays, 
a  source  of  radium being  enclosed  in  a  calorimeter 
the  walls  of  which  are  thick  enough  completely  to 
absorb  the  p -radiation.  The  fact  that  tho  value 
obtained  by  this  method,  350,000  446,000  volts,  agrees 
with  that  estimated  from  tho  distribution  curve 
proves  definitely  that  the  disintegration  electrons 
must  be  emitted  from  the  nucleus  with  varying 
energies.  If  tho  alternative  hypothesis,  that  the 
energy  of  disintegration  is  a  characteristic  constant 
of  the  atom,  were  correct,  then  the  heating  experiment 
would  have  given  a  value  close  to  1 ,000,000  volts, 
i.e.}  2*8  times  the  actual  experimental  figure. 

L.  L.  Beroumshaw. 

Atomic  groupings  [of  radioelements] .  (Mlle.) 
0.  OHAMifi  (Compt.  rend.,  1927,  185,  1277—1279).— 
Atomic  groupings  of  radioelemonts  (A.,  1927,  605) 
have  been  obtained  using  a  solution  of  polonium  in 
ammonia,  largo  volumes  of  water,  and  cedar- wood  oil. 
The  phenomenon  is  independent  of  the  introduction 
of  silver  into  mercury  activated  by  polonium,  and  also 
of  the  time  of  exposure  and  water-vapour  content  of 
the  emanation  used  in  the  activation  of  mica.  Each 
group  contains  on  the  average  IQ6— 10 3  atoms  of 
polonium,  and  tho  photographs  indicate  normally  a 
star-shaped  structure  in  which  tho  radial  lines  corre¬ 
spond  with  the  paths  of  a -particles.  J.  Grant. 

Elasticity  of  the  collisions  of  a-particles  with 
hydrogen  nuclei.  P.  M.  S.  Blackett  and  E.  P, 
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Hudson  (Proc.  Roy.  Soc.,  1927,  A,  117,  124 — 130). — 
Collisions  in  which  the  a-particle  and  proton  approach 
•extremely  closely  to  each  other,  making  forked  tracks 
of  narrow  angle,  are  very  suitable  for  accurate  study. 
Two  photographs  of  this  typo  have  been  measured 
with  considerable  accuracy,  and  it  is  found  that  the 
collisions  are  elastic  within  the  limits  of  experimental 
error.  The  probable  errors  of  measurement  are 
'discussed.  L.  L.  Rihcumshaw. 

Formation  of  sulphur  trioxide  under  the  action 
of  a-particles.  J.  E.  Maisin  (Ann.  Soc.  ScL 
Bruxelles,  1927,  47,  B,  i,  172- — 177). — The  oxidation 
of  sulphur  dioxide  by  oxygen  in  presence  of  radon  has 
been  followed  mano metrically.  No  evidence  for  the 
existence  of  persulphuric  anhydride  was  obtained, 
sulphur  trioxide  being  apparently  the  principal  reac¬ 
tion  product.  The  ratio  of  the  number  of  molecules 
disappearing  from  the  gaseous  phase  to  the  number 
of  pairs  of  ions  produced  is  about  1*5,  Assuming  the 
simple  reaction  2S02+ 02=2S03)  this  result  indicates 
that  each  pair  of  ions  produces  one  molecule  of  sulphur 
trioxide.  J.  S.  Carter. 

Powers  of  retardation  of  atoms  relative  to 
a-p articles.  S.  Rosenblum  (Compt.  rend.,  1927, 
185,  1275 — 1277). — The  ratio  A  lX0jA2X1  defines  the 
retarding  power  of  an  atom  relative  to  a-particles, 
where  A  and  X  refer  to  the  superficial  densities  and 
the  atomic  weights,  respectively,  of  two  elements 
producing  the  same  loss  of  relative  velocity.  Gold  is 
taken  as  the  standard  of  comparison,  and  X  may  be 
substituted  by  the  constant  K  of  the  author’s  equation 
(A,,  1927,  1120).  It  is  then  shown  for  a  number  of 
elements  that  the  expression  Ar/{N+4)i  measures  the 
retarding  power  of  an  element  in  terms  of  its  atomic 
number  (N).  The  electronic  absorption  of  energy 
decreases  when  N  increases,  and  the  a-particles 
liberate  most  energy  when  in  collision  with  loosely- 
held  electrons.  J.  Grant. 

y- Bay  emission  and  the  law  of  radioactive 
transformation.  J.  C.  Jacobsen  (Nature,  1927, 
120,  874 — 876). — In  the  author's  method  of  deter¬ 
mining  the  period  of  transformation  of  radium- (7 
(A.,  1924,  ii,  142),  the  number  of  a-particles  was 
found  to  decrease  approximately  exponentially  with 
increasing  distance  from  the  source,  whereas  Barton’s 
curve  (A.,  1927,  86),  obtained  with  a  differently 
constructed  apparatus,  rose  from  zero  to  a  maximum 
position,  and  then  fell.  The  origin  of  the  disagree¬ 
ment  is  discussed,  and  Barton’s  curve  is  considered  to 
be  free  from  error.  Such  &  curve  is  obtained  when 
the  y-  and  a -transformations  are  assumed  to  take  place 
according  to  an  exponential  law,  the  constants  Xy 
and  X*  being  suitably  adjusted.  These  constants 
appear  to  bo  of  the  same  order  of  magnitude ;  if  they 
arc  considered  to  bo  equal,  and  the  velocity  of  the 
recoil  atoms  is  taken  as  2  x10s  cm.  per  sec.,  Xy  is  J05 
sec  A1,  the  recoil  duo  to  the  emission  of  the  y-rays 
being  disregarded.  A.  A.  Eldridge. 

Measurement  of  penetrating  radiation.  K. 
BOttner  (Naturwiss,,  1927,  15,  158 — 160 ;  Chem. 
Zentr.,  1927,  i,  2391). — Absorption  measurements 
were  made  under  various  conditions, 

A,  A.  Eldridge. 


Pleochroic  haloes  and  the  age  of  the  earth. 
F.  Lotze. — See  this  vol.,  150. 

Limits  of  the  periodic  system.  A.  von  Antro- 
boff  (Z.  Elektrochem.,  1927,  33,  475 — 476 ;  cf.  Meyer, 
A.,  1927,  710). — Polemical 

Limits  of  the  periodic  system.  E.  Meyer  (Z. 
Elektrochem.,  1927,  33, 476  ;  cf.  preceding  abstract). — 
A  reply  to  AntropofL-  H.  J,  T.  Ellen g ham. 

Quantum  theory  of  molecules.  M.  Born  and 
R.  Oppenheemer  (Ann.  Pliysik,  1927,  [iv],  84,  457 — 
484) . — Mathematical .  R.  W.  Lunt. 

Diameters  of  atoms  and  ions.  A.  Ferrari 
(Nuovo  Cim.,  1927,  4,  39-HA ;  Chem.  Zentr.,  1927, 
i,  2626). — Using  Goldschmidt’s  values  of  atomic  radii, 
the  “  absolute  densities  ”  of  certain  ions  have  been 
calculated.  In  particular  sub-groups  of  tho  periodic 
classification,  tho  values  generally  increase  with  in¬ 
creasing  at.  wt,  and  are  greater  for  the  right  than 
for  the  left  sub-groups.  Magnesium  belongs  in  this 
respect  to  the  right  sub-group.  Fluorine  and  oxygen 
have  higher  densities  than  have  the  homologues 
immediately  following.  Increasing  the  charge  of 
positive  ions  greatly  increases  the  density. 

A.  A.  Eldridge. 

Effective  cross-section  of  gas  molecules  in 
chemical  kinetics.  G.  Kornfeld  (Z.  physikal. 
Chem.,  1927,  131,  97 — 104). — It  has  been  shown  by 
Nordheim  (A.,  1926,  654)  that  in  the  transfer  of 
energy  by  collisions  between  atoms  and  molecules 
there  must  bo  an  effective  cross-section  for  these 
which  is  appreciably  greater  than  that  determined 
from  elastic  collision.  This  variable  effective  cross- 
section  must  be  important  in  certain  groups  of 
chemical  reactions  where  it  is  not  a  question  of 
double  decomposition  between  molecules,  but  of 
energy  transfer  from  one  to  another.  This  is  the 
case,  for  instance,  in  sensitised  reactions  in  which  the 
energy  necessary  for  the  reaction,  which  is  greater 
than  the  available  thermal  energy,  is  supplied  by 
foreign  molecules.  Even  in  purely  thermal  reactions, 
the  variable  effective  cross-section  may  be  all- 
important,  e.g.t  in  unimolecular  reactions,  or,  in  fact, 
whenever  the  continuance  of  the  reaction  is  dependent 
on  tho  supply  or  removal  of  energy  by  collision. 
Finally,  catalytic  reactions  which  depend  on  the 
action  of  a  trace  of  foreign  substance  may  be  included. 
In  the  case  of  tho  catalytic  influence  of  a  trace  of 
water  vapour  on  the  combination  of  chlorine  and 
hydrogen,  the  lower  limiting  value  of  the  effective 
radius  of  the  water  molecule  has  been  calculated  from 
the  available .  data  to  be  at  least  thirty  times  that 
-calculated  from  the  kinetic  theory  of  gases. 

M.  S.  Burr. 

Structure  of  the  Swam  bands.  J.  D.  Shea 
(Physical  Rev. ,  1927,  [ii],  30,  825 — 843 ) . — Theoretical. 
A  detailed  quantum  analysis  is  based  on  published 
data.  The  moment  of  inertia  of  the  Swan  band 
carrier  for  infinitely  small  vibration  is  15*84  X  10~40 
g.  cm.2  for  the  initial  state  in  tho  emission  process, 
and  17*03  X 10 '40  g,  cm.2  for  the  final  state.  Johnson’s 
suggestion  that  the  Swan  bands  may  be  due  to 
acetylene  is  criticised,  and  a  compound  C — C  or.  if 
possible,  C~ — C~  is  suggested  as  carrier. 

A.  A,  Eldridge. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


05 


Ultra-violet  band  system  of  carbon  mono¬ 
sulphide  and  its  relation  to  those  of  carbon 
monoxide  (the  “4th  positive”  bands)  and 
silicon  monoxide.  W.  Jevons  (Proo,  Boy.  Soc., 
1928,  A,  117,  351—375 ;  cf.  Martin,  ibid.,  1913,  89, 
127). — A  quantum  analysis  has  been  made  of  the 
band-heads  in  the  system  discovered  by  Martin  (Joe* 
cit.)  in  the  region  2837 — 2436  A.  in  the  tube  discharge 
through  carbon  disulphide  vapour  and  in  the  carbon 
arc  fed  with  sulphur.  An  examination  of  Martin’s 
spectrograms  leads  to  a  Deslandres  scheme  for  the 
band-heads  and  to  the  assignment  of  the  vibrational 
quantum  numbers  n\  n".  The  bands  are  probably 
of  the  simplest  type,  with  single  R,  Q,  and  P  branches. 
From  a  study  of  the  variation  of  the  interval  between 
the  two  heads  of  each  double -headed  band  with  n* 
and  n'\  the  two  heads  are  ascribed  to  the  R  and  Q 
branches,  respectively,  the  less  refrangible  Q  head 
being  the  less  intense.  The  bands  of  the  progression 
nf — 1  arc  abnormal,  their  R  heads  being  less  intense 
than  their  Q  heads,  and  the  separations  of  the  two 
heads  of  each  band  being  abnormally  large.  More¬ 
over,  the  distance  of  the  — 1  vibrational  level  in  the 
initial  state  from  the  u/=0  level  is  abnormally  large 
compared  with  that  indicated  by  the  spacing  of  the 
other  nf  levels.  Similar  anomalies  have  been  found 
by  Birge  (cf.  A.,  1927,  184)  for  the  final  state  of  the 
CO  Angstrom  system,  which  is  also  the  initial  state 
of  the  CO  4th  positive  system.  Several  points  of 
similarity  between  the  latter  and  the  CS  system  are 
discussed.  It  is  shown  that  the  ultra-violet  systems 
of  SiO  and  CS  both  resemble  the  4th  positive  system 
of  CO,  in  that  (a)  the  bands  of  all  three  systems  show 
degradation  to  the  red,  and  (6)  the  ratio  of  the 
system-origin  to  the  resonance  line  of  the  compar¬ 
able  atom  is  approximately  the  same  for  each  system. 
The  three  systems  are  therefore  ascribed  to  the  elec¬ 
tronic  transition  14P— where  ITS  is  the  normal 
state  and  IIP  the  second  excited  state  of  the  molecule. 
There  is  an  even  closer  resemblance  between  the  CO 
and  SiO  systems  than  between  the  CO  and  CS  systems 
as  regards  (a)  the  ratio  of  system -origin  to  comparable 
atomic  line,  (6)  the  proportional  increase  of  vibra¬ 
tional  frequency,  and  (c)  the  intensity  distribution 
and  proportional  decrease  of  moment  of  inertia  in  the 
transition  L.  L.  Bercumshaw. 

Radiation  from  explosions  of  carbon  monoxide 
and  oxygen  to  which  hydrogen  has  been  added. 
W,  E.  Garner  and  F.  Roffey  (Nature,  1928,  121, 
56 — 57). — The  radiation  from  an  explosion  of  an 
equimolecular  mixture  of  carbon  monoxide  and 
oxygen  falls  sharply  when  0-07%  of  hydrogen  is 
present,  and  continues  to  fall  slowly  when  the  per¬ 
centage  of  hydrogen  is  gradually  increased  to  2%. 
The  effect  is  not  due  to  absorption  in  front  of  the 
explosion  wave,  and  is  probably  not  due  to  the 
absorption  by  water  vapour  formed  in  the  wave- 
front.  A.  A.  Eldridge. 

Shape  of  the  carbon  dioxide  molecule.  K.  L. 
Wolf  (Z.  physikal.  Chem.,  1927,  131,  90 — 96). — 
Theoretical.  The  shape  of  the  carbon,  dioxide  mole¬ 
cule  is  discussed  on  the  basis  of  the  existing  data  for 
molecular  heat,  infra-red  absorption,  and  dielectric 
constant,  the  last  being  determined  experimentally 


or  deduced  from  dispersion  data.  The  evidence  is  in 
favour  of  a  molecule  in  which  the  atoms  are  arranged 
symmetrically  in  a  straight  line  (cf.  Euekcn,  A.,  1926, 
882 ;  Barker,  A.,  1922,  ii,  805).  M.  S.  Burr. 

Electronic  states  and  band  spectrum  structure 
in  diatomic  molecules.  VI.  Theory  of  intensity 
relations  for  case  b  doublet  states.  Inter¬ 
pretation  of  CH  bands,  3900,  4300  A.  R.  S. 
Mijlliken  (Physical  Rev.,  1927,  [ii],  30,  785—811; 
cf.  A.,  1927,  607,  916). — Theoretical  intensity  equa¬ 
tions  are  obtained  for  all  possible  branches  in  trans¬ 
itions  between  doublet  electronic  states  falling  under 
Hund’s  case  5,  and  a  revised  notation  is  proposed. 
The  energy  differences  between  F±  and  Fz  terms  (5 
parallel  or  antiparallel  to  jk)  are  considered  qualit¬ 
atively  for  a  series  of  cases  between  a  and  6,  for  normal 
and  inverted  doublets.  The  structure  and  intensity 
relations  of  the  CH  band  at  4300  A,  agree  with  the 
theoretical  for  a  case  b  ~D — y2P  transition ;  for  the 
3900  A.  band,  agreement  with  theory  is  equally  good 
for  a  case  b  2S — >2P  transition.  Initial  term  values 
for  both  bands  are  given.  It  is  considered  likely  that 
the  2P,  2D,  and  2S  levels  of  CH  arc  derived  respectively 
from  the  three  lowest  states,  2P,  1Dt  and  45  of  carbon. 

A.  A.  Eldridge. 

Continuous  absorption  of  light  in  potassium 
vapour.  R,  W.  Ditchburn  (Proc.  Roy.  Soc.,  1928, 
A,  117,  486 — 508). — A  spectrophotometric  method  is 
described  for  measuring  relative  absorption  coefficients 
of  a  vapour  for  different  wave-lengths  without  keeping 
the  vapour  pressure  absolutely  constant.  Results  are 
given  for  potassium  over  the  range  4000—2200  A. 
and  under  widely  different  experimental  conditions. 
The  total  experimental  error  is  nearly  all  photo¬ 
graphic  and  is  about  2 — 3%.  The  main  features  of 
the  results  are  explicable  on  the  view  that  the 
measured  absorption  is  the  sum  of  that  due  to  the 
potassium  molecule  and  that  due  to  the  atom.  The 
changes  in  the  experimental  curves  caused  by  changes 
of  the  vapour  pressure  of  potassium,  the  pressure  of 
the  filling  gas,  and  the  temperature  are  indicated,  and 
the  results  are  discussed  in  connexion  with  the  theory 
of  atomic  and  molecular  absorption.  An  attempt  has 
been  made  to  separate  the  atomic  and  molecular 
absorptions  on  the  assumption  that  the  molecular 
absorption  is  directly  proportional  to  the  molecular 
concentration  and  the  atomic  absorption  to  the  atomic 
concentration,  but  it  is  found  that  in  general  these 
assumptions  are  not  justified,  and  a  satisfactory 
quantitative  separation  is  not  possible.  The  fact  that 
the  amount  of  atomic  absorption  appears  to  be  much 
less  than  that  expected  may  possibly  be  due  to  the 
partial  or  total  re-emission  of  the  absorbed  radiation. 
An  experiment  in  which  continuous  absorption  pro¬ 
duces  line  fluorescence  is  described,  and  is  explained 
by  assuming  that  the  molecule  is  ionised  into  one 
neutral  atom,  one  ionised  atom,  and  one  electron. 
The  heat  of  dissociation  of  the  potassium  molecule  is 
derived  from  the  absorption  curves  and  used  to 
calculate  the  degree  of  association  in  potassium  vapour 
under  different  conditions  of  temperature  and  vapour 
pressure.  L.  L.  Bircumshaw. 

Relative  intensity  of  the  principal  doublet 
(II,  it)  and  of  the  diffuse  doublet  ( X )  in  the 
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spectrum  of  the  calcium  chromosphere.  C. 
Davidsox  (Mouth.  Not,  Roy.  Astr.  See.,  1927,  SB, 
30 — 33). — A  series  of  photographs  with  varying  cl¬ 
osures  of  the  chromospheric  spectrum  in  the-  neigh- 
ourhood  of  these  lines  has  been  obtained  by  focussing 
im  image  of  the  sun  tangential  to  the  slit  of  the 
spectrograph.  After  correcting  for  the  superimposed 
continuous  spectrum  from  Planck’s  formula,  for 
T= 5000°,  it  was  found  that  the  intensity  of  the  line, 
854.2  A.,  of  the  diffuse  doublet  is  somewhat  greater 
than  that  of  Kx  at  a  level  between  1000  and  2000 
kilometres  above  the  photosphere.  At  heights  above 
4000  kilometres,  X  rapidly  ceased  to  be  recorded. 
The  results,  although  Incomplete,  are  therefore  in 
agreement  with  Milne's  prediction,  derived  from  a 
consideration  of  the  mechanics  of  the  ionised  calcium 
atom,  that  the  infra-red  lines  (X)  should  be  more 
intense  than  H%  K  at  low  levels,  whilst  at  high  levels 
they  should  be  fainter.  G.  A.  Elliott. 

Sp  eetrophotometric  observations  on  the 
growth  of  oxide  films  on  iron,  nickel,  and  copper. 
F.  H.  Constable  (Proc.  Boy,  Soc.,  1928,  A,  117, 
370 — 387 ;  ei  A.,  1927,  930) —The  growth  of  oxide 
films  has  been  studied  on  thin  films  of  iron,  nickel, 
and  copper  supported  on  china  clay  rods  and  on 
massive  rods  of  these  metals,  comparative  &pcctxo- 
photometric  observations  being  made  of  the  character 
of  the  reflected  light  at  frequent  intervals  during  the 
oxidation.  The  colour  sequence  shown  during  the 
oxidation  of  the  reduced  metals  brightens  considerably 
during  activation,  owing  to  the  increase  in  the  reflect¬ 
ing  power  of  the  metallic  films*  Experiments  on  the 
oxidation  of  a  copper  rod  composed  of  surfaces  of 
burnished,  sand-papered,  and  electro lytically  deposited 
metal  showed  that  the  composite  nature  of  the 
reflected  light  was  practically  independent  of  the 
irregular  nature  of  the  surface,  only  its  intensity 
being  altered.  The  brightness  of  the  colour  sequences 
varied  in  the  same  way  as  the  brightness  of  the  metal 
surface  on  which  they  were  formed.  The  colour 
sequence  on  copper  shows  the  red  colours  much  mom 
strongly  than  the  blue,  duo  partly  to  the  strong 
reflexion  of  rod  light  by  metallic  copper.  On  nickel 
no  reds  arc  observed,  their  place  being  taken  by 
brown,  and  the  blue  colours  axe  strongly  accentuated. 
Tins  effect  is  ascribed  to  the  strong  specific  absorption 
of  nick  clous  oxide.  The  colours  on  iron  are  .normal, 
but  after  the  first  blue  the  sequence  is  distorted  by 
tho  strong  specific  absorption  of  the  oxide  film,  the 
dispersion  of  the  oxide,  and  tho  tendency  of  the  oxide 
to  form  a  detached  coating  over  the  surface.  Tho 
thicknesses  of  homogeneous  films  of  a  given  colour 
have  been  calculated  from  the  experimental  data, 
using  Kundt’s  values  for  the  refractive  Indices  and 
Cauchy’s  formula.  The  tables  are  used,  with  observ¬ 
ations  of  the  rate  of  formation  of  the  colours,  to 
show  that  from  300°  to  500"'  the  velocity  of  oxidation 
decreases  in  the  order  copper,  iron,  nickel. 

L.  L,  Bibcumshaw. 

Displacement  of  absorption  bands  of  organic 
dyes,  dissolved  in  different  alcohols  with  con¬ 
stant  and  varying  concentrations  of  dye.  L* 
Hirschler  (Biochcm.  Z,,  1927,  190,  411 — 423).- — 
Very  few  dyes  were  found  which,  when  dissolved  in 


a  homologous  series  of  alcohols,  did  not  show  dis¬ 
placement  of  the  absorption  bands  in  passing  up 
the  scries,  the  shift  being  in  most  cases  towards  the 
red.  With  most  dyes  showing  this  displacement, 
there  occurs,  with  change  of  medium,  an  asymmetric 
change  of  the  width  of  tho  bands.  The  far  greater 
displacement  of  the  bands  obtained  by  varying  the 
concentration  of  the  dye  is  explained  as  an  asym¬ 
metric  change  in  the  width  of  the  bands. 

P.  W.  Clutterbuck. 

Spectrum  of  CaSrS-samarium  mixed  phos¬ 
phors.  M.  Travkicek  (Ann.  Physik,  1927,  fiv], 
84,  823  —  839).  - —  Tho  phosphorescent  system 
[Ga^jSrJS-Sm +LiF  has  been  investigated.  The  cal¬ 
cium  phosphor  shows  a  sharp  red  emission  lino  at 
0058*6  A.,  whilst  tho  strontium  phosphor  has  a  corre¬ 
sponding  line  at  6036*8.  Using  this  emission  as  a 
criterion,  it  is  found  that  the  transition  through 
mixtures  of  calcium  and  strontium  is  perfectly  con¬ 
tinuous,  as  is  to  be  expected  if  the  phosphorescence 
centre  is  a  definite  compound.  Each  component  of 
the  phosphor  exercises  some  effect  on  tho  emission. 
In  exactly  the  same  way,  the  AT-ray  investigation 
shows  the  lattice  constant  to  vary  continuously.  The 
crystalline  nature  of  the  sulphide  diluent  is  of  great 
importance  in  determining  emission  from  the  phosphor, 
since  lattice  constant  and  frequency  vary  in  tho  same 
sense. 

Freshly-prepared  mixed  phosphors  are  unstable, 
showing  ageing  phenomena.  Striking  differences  are 
recorded  between  fresh  and  one-year-old  magnesium 
sulphato-,  barium  sulphate™,  and  magnesium  oxide- 
samarium  phosphors  both  in  respect  of  wave-length 
and  intensity  of  the  emission  bands.  The  inter¬ 
pretation  of  the  results  is  discussed. 

R.  A.  Morton, 

Dielectric  constants  of  four  electrolytes  as 
given  by  the  Carman  electrometer  method. 
C.  C,  Schmidt  (Physical  Rev.,  1927,  [ii],  30,  925 — 
930), — Curves  showing  the  relation  between  the 
dielectric  constant  and  concentration  of  aqueous 
solutions  of  sodium  chloride  (up  to  0*01 8#)  and 
potassium  chloride  (up  to  0*01  N)  exhibit  a  minimum, 
and  corresponding  curves  for  barium  chloride  (up  to 
0-0242V)  and  copper  sulphate  (up  to  0-028 N)  exhibit 
two  minima.  In  all  cases  the  dielectric  constant 
reaches  a  value  greater  than  that  of  water  (of.  Walden, 
Tffioh,  and  W earner,  A.,  1925,  ii,  512,  773). 

A,  A.  Eldrjgdge. 

Arrangement  of  the  electrometer  method  for 
measuring  the  dielectric  constants  of  electrolytes. 

A,  P.  Carmakt  and  G*  C,  Schmidt  (Physical  Rev*, 
1927,  [ii],  30,  922—924), — An  adaptation  of  Carman's 
method  (A.,  1924,  ii,  809)  is  described, 

A,  A.  Eldridgb. 

Dielectric  constants  of  aqueous  solutions  of 
electrolytes.  H.  Zakn  (Physikal.  Z.,  1927,  28, 
9 16—9 1 8) .—Polemical .  The  investigations  of  Hell- 
man  and  Zahn  (A.,  192-6,  778;  1927,  7)  are  not  con¬ 
sistent  with  results  obtained  by  Pechhold  (A.,  1927, 
919)  and  show  much  better  agreement  with  the  work 
of  Skancke  and  Schreiner  (A.,  1927,  932).  Pechhold 
found  that  the  curves  showing  dielectric  constant 
plotted  against,  temperature  all  exhibited  a  minimum. 
It  is  claimed  that  only  a  few  electrolytes  really  show 
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this  minimum  and  that  Pechh old's  results  are  vitiated 
by  the  employment  of  too  low  a  frequency.  Fiirth 
contests  the  criticism  in  a  discussion. 

R.  A.  Morton, 

Dielectric  constants  of  ammonia,  phosphine, 
and  arsine,  H,  E.  Watson  (Proc.  Roy.  Soc,,  1927, 
A,  117,  43 — 62), — A  detailed  description  is  given,  of 
the  apparatus  and  method  used  for  obtaining  absolute 
values  of  dielectric  constants.  All  possible  sources  of 
constant  error  were  explored.  Determinations  were 
made  at  high  frequency s  the  change  in  capacity  with 
pressure  of  a  condenser  containing  gas  being  com¬ 
pensated  by  a  variable  condenser  in  series  so  as  to 
keep  the  frequency  of  the  system  constant.  An  exact 
setting  was  obtained  by  the  method  of  beats  with  a 
second  oscillating  system.  Measurements  of  the  di¬ 
electric  constants  of  ammonia,  phosphine,  and  arsine 
were  made  at  approximately  —47%  16%  and  100°, 
and  at  three  frequencies,  and  tho  variation  of  dielec¬ 
tric  constant  with  pressure  was  also  examined.  The 
following  mean  values  of  (e— l)x  10s  at  1  atm.  and 
at  —47%  16%  and  100°,  respectively,  were  obtained : 
ammonia,  1099,  659,  406;  phosphine,  337%%  238*1, 
168*7 ;  arsine,  251*0,  191*6,  14.6.  Prom  these,  the 
value  of  BN  in  Debye’s  equation,  £—l^N(A+BjT) 
was  calculated,  and  finally  p,  the  electric  moment. 
The  absolute  values  found  for  ammonia  are  consider¬ 
ably  higher  than  those  obtained  by  dona  (A.,  1919, 
ii,  130),  but  tho  value  calculated  for  p  is  approximately 
tho  same  in  each  case.  Ammonia  and  phosphine  con¬ 
form  approximately  with  Debye’s  formula,  whilst  for 
arsine  tho  value  of  B  is  substantially  zero,  so  that  this 
gaa  is  similar  to  the  permanent  gases  so  far  as  its 
dielectric  constant  is  concerned,  p.  is  much  smaller 
for  phospliine  than  for  ammonia  and  smallest  for 
arsine.  L.  L.  Riecumshaw. 

Molecular  volumes  of  liquids  at  their  h,  p. 
A.  E.  Arbusov  (Z,  physikal.  Chem.,  1927,  131,  49— 
60).- — : An  apparatus  for  the  determination  of  the 
density  of  a  liquid  at  its  b.  p.  is  described.  Using 
the  most  recent  at.  wt.  data,  the  molecular  volumes 
of  the  following  liquids  at  the  b.  p.  have  been  deter¬ 
mined  ;  methyl,  ethyl,  propyl,  isopropyl,  and  iso¬ 
butyl  alcohols,  isobutyl  iodide,  chloroform,  and 
benzene.  The  results  are  in  good  agreement  with  the 
best  data  of  earlier  investigators;  they  make  it 
possible  also  to  explain  some  of  the  errors  in  the 
older  determinations.  M.  S«  Burk. 

Atomic  volume  relations  in  certain  isomor- 
phous  series.  A.  1%  Hallimo Hi)  (Min,  Mag,,  1927, 
21,  277 — 284). — The  molecular  volumes  of  several 
series  of  salts  of  potassium,  rubidium,  and  caesium  are 
tabulated,  and  it  is  shown  that  the  ratio  of  the 
differences  (Cs— K)/(R-b— K)  is  a  constant.  Also  for 
the  chlorides,  bromides,  and  iodides  of  the  alkalis  and 
tho  alkaline  earths  the  ratio  of  the  differences  in 
molecular  volumes  (I— Cl)/(Rr— Cl)  is  a  constant. 
From  these  data-  are  calculated  the  atomic  volumes  of 
the  metals  and  the  volumes  of  the  acid  radicals, 
showing  that  the  volume  of  any  ono  metal  varies  in 
its  different  salts*  The  general  conclusions  reached 
are  (I)  that  in  any  two  isomorphous  salt-series  formed 
from  the  same  eutropie  elements  the  volume  of  an 
element  in  one  series  bears  to  its  volume  in  the  other 


series  a  ratio  which  is  the  same  for  all  members  of 
the  group,  and  (2)  that  the  eutropie  replacement  of 
one  element  by  another  of  different  volume  does  not 
alter  the  volume  of  the  rest  of  the  molecule, 

L,  J.  Spencer. 

Specific  volumes  of  low-melting  pierates.  P. 

Walden,  H.  Ulich,  and  E.  J.  Bum  fZ.  physikal. 
Chem.,  1927,  130.  495—5 1 5)  .—The  appropriate  tech¬ 
nique  for  tho  determination  o!  the  true  specific 
volume  of  low-melting  solids  at  temperatures  below 
220°  is  described  with  the  preparation  and  purification 
of  the  following  ammonium  pierates  :  ethyl-,  propyl-, 

butyl-,  tsobutyl-,  n-amyl-,  Moamyl-,  n-heptyl-, 
dimethyl-,  mcthylethyl-,  diethyl-,  dipropyl-,  diiso- 
amyl-,  triethyl-,  tripropyl-,  tri isopropyl-,  dimethyl- 
dipropyl-,  triethylpropyl-,  diethyldipr opyl- ,  methyl- 
tripropyl-,  ethyltripropyl- ,  tetra propyl-,  and  tetra- 
isoamyl-.  It  is  shown  that  for  these  substances  the 
true  specific  volume,  9  ,  is  more  accurately  repre¬ 
sented  by  the  expression  9$=90(l+«0),  where  0  is 
the  temperature,  than  by  Mendeleev’s  formula.  It  is 
also  shown  that  for  the  pierates  of  primary,  second¬ 
ary,  and  tertiary  amines  the  molecular  volume  at 
150°,  1%  is  related  to  the  number  of  carbon  atoms 
in  the  ammonium  group,  A7,  by  F— 157+18*8Ar ;  for 
quaternary  ammonium  bases  the  equation  F— 152  + 
18427  applies.  JL  W.  Lunt. 

Volumes  and  the  homologue  characteristic. 

I.  and  II.  F.  Wratschko  (I3 harm.  Pressc,  1927, 
32,  6—41,  73—76;  Chem.  Zentr.,  1927,  i,  2791— 
2792).— I.  The  homologue  characteristic  JR  applicable 
to  a  particular  aliphatic  series  applies  also  to  series 
with  a  benzene,  naphthalene,  or  anthracene  ring. 
Each  increase  of  two  hydrogen  atoms  depresses  the 
value  of  M  by  ID  units;  each  ring  depresses  it  by 
3D  units.  The  formula  — 3JLf/a$ — 16»=73+10& 
—5//— 30*4  (where  C%  Uf  and  A$  respectively,  arc  the 
numbers  of  carbon  atoms,  hydrogen  atoms,  and  rings) 
is  given, 

II.  Phenylethyh,  but  not  s-trimethylpheny  1- , 
1  -methyl-4-f^opropy  lphcnyl- ,  p-tolyl-,  p-xylyh,  or 
p  -  jsopropylpheny  1-acetylene  or  phenyl  ally  lene,  is  a 
normal  homologue  of  phenyl  acetylene.  Renta-  and 
hexa-alkylbenzenes  are  dicyclic.  A.  A.  Eldridge* 

Change  in  the  refractive  index  of  air  when  an 
electric  glow  discharge  is  passing  through  it. 

J.  B.  Seth  (Nature,  1927,  120,  880)*— The  change, 
which  is  local,  and  maximal  at  a  pressure  of  25  mm., 
was  studied  by  observing  the  shift  in  the  interference 
fringes  obtained  by  Jam  in's  plates. 

A.  A,  Eldridge* 

Periodic  anomalies  in  the  properties  of  long- 
chain  compounds.  W.  B.  Lee  (Trans.  Faraday 
Soc.,  1927,  23,  630 — -640).— From  an  examination  of 
the  available  data  relating  to  molecular  rotatory 
power,  static  friction,  density,  heat  of  crystallisation, 
packing  density  of  nniinoleeular  films,  viscosity,  tox¬ 
icity,  esterification  constants  of  acids,  double  refrac¬ 
tion,  X-ray  spacings,  b.  p.,  capillary  activity,  dielec¬ 
tric  constant,  and  many  other  properties,  it.  is  found 
that  a  well-defined  irregularity  is  evident  in  certain 
series  of  long-chain  compounds  on  tho  addition  of  the 
fifteenth  carbon  atom  to  the  chain,  although  a  depart¬ 
ure  from  the  normal  behaviour  may  begin  at  the 
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fourteenth.  Similar,  but  loss  pronounced,  irregular¬ 
ities  may  also  bo  frequently  observed  at  the  fifth  and 
tenth  carbon  atoms*  This  applies  to  certain  optically 
active  carbinols,  as  well  as  to  normal  fatty  acids  and 
their  salts.  To  account  for  these  anomalous  prope rties 
in  homologous  series,  it  is  suggested  that  the  carbon 
atoms  are  disposed  in  space  in  the  form  of  a  spiral 
or  helix,  in  such  a  way  as  to  cause  a  periodicity  in 
those  properties  of  the  molecule  which  ultimately 
depend  on  residual  affinity.  This  conception,  there¬ 
fore,  requires  that  polarity  should  influence  molecular 
rotatory  power,  a  view  which  is  supported  by  the 
experiments  of  Rule  and  Smith  (A.,  1925,  ii,  1120). 
The  model  suggested  does  not  agree  with  that  deduced 
from  X-ray  analysis,  which  applies,  however,  only  to 
the  solid  state.  It  is  possible  that,  in  solution  or  in 
the  molten  state,  rotation  of  the  carbon  atoms  and 
their  linkings  may  take  place  to  produce  the  open- 
pentagonal  typo  of  structure  required.  On  this  hypo¬ 
thesis  the  increments  in  molecular  volume  for  each 
CBU  group  added  to  the  chain  should  become  non- 
alternating  with  respect  to  odd  and  even  members  of 
a  series  above  the  ml  p.  A  certain  amount  of  evidence 
confirms  this  conclusion.  M.  S.  Burr. 

Rectilinear  diameter  of  ethylene.  E.  Mathias, 
C.  A.  Crommelih,  and  H.  6.  Watts  (Compt.  rend., 
1927,  185.  1240 — 1242). — The  deviations  of  ethylene 
from  the  law  of  rectilinear  diameter  are  of  the  order 
of  about  1%  and  are  of  the  same  nature  as  observed 
for  argon  and  carbon  dioxide,  t.e.,  the  diameter  is 
slightly  concave  for  temperatures  near  the  critical 
point  and  slightly  convex  for  lower  temperatures. 
The  angular  coefficient  of  the  diameter  is  —0*00061277, 
and  the  critical  coefficient  3*524.  J.  Grant. 

Experimental  test  of  Maxwell’s  distribution 
law.  J,  A.  Eldridge  (Physical.  Rev.,  1927,  [ii], 
30,  931 — 935). — Measurements  of  the  velocity  dis¬ 
tribution  of  molecules  in  cadmium  vapour  give  results 
which  agree,  within  the  experimental  error,  with 
Maxwell's  law.  A.  A.  Eldridge. 

Rotating- crystal  X-ray  photographs.  G. 
Greenwood  (Min,  Mag.,  1927,  21,  258 — 271). — An 
outline  is  given  of  the  rotating-crystal  X-ray  method, 
and  it  is  shown  how  the  constants  of  the  crystal  are 
related  to  the  distances  between  the  41  layer-lines  ” 
and  the  spaces  between  the  spots.  The  method  is 
applied  to  the  examination  of  the  tetragonal  crystals 
of  tetra  m  e  thy  lam  moni  u  m  iodide  and  tetraethyl- 
ammonium  iodide.  The  former  has  the  cell  dimen¬ 
sions  r— 8*05,  c — 5*75  A.,  containing  two  molecules  of 
XMc4I,  and  the  space-group  probably  Vi  (not  hole- 
hedral  as  given  by  Vegard  in  1917),  The  latter  is 
scalenohedral  Vs  with  12*29,  6=6*82  A.,  contain¬ 
ing  four  molecules  of  NEt4L  L.  J.  Spencer. 

Difficulties  in  the  quantitative  determination 
of  the  scattering  power  of  atoms  for  incident 
X-rays,  J.  M.  Bijvoet  (Chem.  Weekblad,  1927, 
24,  574 — 579). — A  discussion  of  the  relative  advan¬ 
tages  of  the  single-crystal  and  crystal-powder  methods 
of  measuring  scattering  power.  8. 1.  Levy, 

Grating  spectrograph  for  X-rays  of  long  wave¬ 
length.  J.  Thibaud  (J,  Phys,  Radium,  1927,  [Vi], 
8,  447 — 450). — A  vacuum  spectrograph  involving  a 


diffraction  grating  with  tangential  incidence  and  suit¬ 
able  for  the  spectroscopic  examination  of  X-rays  of 
long  wave-length  is  described.  The  theory  of  such  an 
instrument  has  already  been  given  (A,,  1927,  286). 
Bata  previously  recorded  (ibid,,  803)  are  discussed  in 
greater  detail.  J.  S.  Carter. 

Radiograph  of  a  crystal  having  the  face- 
centred  cubic  lattice,  M.  Majima  and  S,  Togino 
(Sci.  Papers  Inst.  Phys,  Chem,  Res.  Tokyo,  1927,  7, 
75— 78).— Lane  photographs  with  X-rays  incident 
at  various  angles  on  an  aluminium  crystal  are  repro¬ 
duced,  The  orientation  of  the  axis  of  any  crystal 
having  a  face-centred  cubic  lattice  can  then  be  deter¬ 
mined  by  a  comparison  of  its  radiograph  with  these 
photographs.  A  more  accurate  result  is  obtained, 
however,  if  various  crystal  faces  are  identified  in 
the  radiograph  under  examination  by  means  of  the 
standard  photograph,  and  the  orientation  of  the 
axis  is  determined  from  these  by  calculation. 

R,  Cu  THILL. 

Relation  of  the  surface  of  crystals  to  their 
mass  and  volume,  C,  Hrynakovski  (Arb.  Komm. 
Math.  Haturwiss.  Posen,  1925,  A,  2,  1 — 27 ;  Chem. 
Zentr.,  1927,  i,  2626 — 2627), — The  relative  rapidity 
of  growth  of  single  planes  in  an  individual  crystal  is 
a  function  of  its  mass,  although  this  rule  is  valid 
only  for  a  particular  stage  of  growth.  The  quotient 
of  the  actual  and  hypothetical  (spherical)  surfaces  is 
constant  for  each  crystal;  the  value  falls  (1*593 — 
1*229)  with  increasing  symmetry  in  the  triclinic, 
monoclinic,  and  regular  systems.  In  tvinning  and 
overgrowth  higher  values  are  obtained.  The  quotient 
of  the  actual  surface  and  mass  or  volume  becomes 
disproportionately  smaller  with  increase  in  the  latter. 

A,  A.  Eldridge, 

Crystal  lattice  of  lithium  nitride,  LL>N,  R, 
Bbill  (Z.  Krist.,  1927,  65,  94—99;  Chem.  Zentr,, 
1927,  i,  2629—2630) . — There  are  four  molecules  in 
the  elementary  cell;  the  space-group  appears  to  be 
T%f  that  of  ammonia,  so  that  the  two  molecules  arc 
analogous.  A.  A.  Eldridge. 

X-Ray  study  of  magnesium  oxychloride 
cement,  T.  Mae  da,— Sec  B.,  1928,  54, 

Alkylamine  alums r  and  other  substitutions  in 
ammonium  aluminium  sulphate.  It,  Spangen- 
jBERG  (Fortschr.  Min.  Kryst.  Pet,,  1927,  11,  344— 
347 ;  Chem.  Zentr.,  1927,  i,  2630). — A  discussion  of 
the  lattice  structure  of  the  alums  and  their  derivatives, 

A.  A,  Eldridge. 

Analysis  of  mixed  crystals  and  alloys.  A, 
Erbal  (Z.  Krist.,  1927,  65,  69 — 82 ;  Chem.  Zentr., 
1927,  i,  2707). — In  the  system  potassium  bromide- 
ammonium  bromide  true  mixed  crystals  of  the 
sodium  chloride  type  are  formed  when  0 — 40%  of 
ammonium  bromide  m  present,  Veg&rd’s  additivity 
rule  is  valid.  Ammonium  bromide  has  a  6*87  X  10’8 
cm.  In  the  system  copper-silver  true  mixed  crystals 
are  formed  only  when  the  components  are  nearly 
pure.  A.  A .  Eldridge, 

X-Ray  examination  of  iron  nonaearbonyl, 
Fe2{CO)9.  11,  Brill  (Z.  Krist.,  1927,  65,  85—93 ; 
Chem.  Zentr.,  1927,  i,  2629).— The  crystals  are  hexa¬ 
gonal,  a  11*08,  b  6*45,  c  15*8  A.,  with  four  molecules 
in  the  elementary  cell.  A.  A.  Eldridge. 
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Crystal  structures  of  two  inter  metallic  com¬ 
pounds  [of  copper  with  magnesium  and  with 
aluminium].  J.  B.  Friauf  (J.  Amer.  Chem.  Soc., 
1927,  49,  3107 — 3114). — The  structures  of  the  com¬ 
pounds  Cu2Mg  and  CuA12  were  calculated  from  Laue, 
rotation,  and  powder  "photographs.  The  former 
compound  has  a  unit  cube  of  edge  6*99  A.  containing 
8  molecules.  The  structure  is  derived  from  the 
space-group  01  (WyckofFs  notation),  the  atoms 
having  the  same  arrangement  as  the  metal  atoms  in 
spinel  (Bragg,  Phil.  Mag.,  1915,  [vi],  30,  305 )%  The 
unit  cell  of  CuA12  is  tetragonal,  with  a  ==6*04  A.  and 
c—4‘86  A.,  and  contains  4  molecules  (cf.  Jette, 
Phragmen,  and  Westgren,  B.?  1924,  299),  The  atomic 
arrangement  may  be  derived  from  the  DJf  and  other 
space -groups,  S.  K.  Tweedy. 

Crystallography  of  double  nitrates  of  neo¬ 
dymium  and  praseodymium.  K.  B.  Eldest  ad 
and  F.  A.  Gray  (Z.  Krist.,  1927,  65,  140—141 ; 
Chem.  Zentr,,  1927,  i,  2797),— The  double  nitrates, 
2R{N03)3,3M(N03)2524H20,  scalenohedral  trigonal, 
hygroscopic,  have  the  following  values  of  c/a  :  neo¬ 
dymium-zinc  T569,  -nickel  1-579,  -magnesium  1*576, 
-manganese  1*580,  -cobalt  1-584 ;  praseodymium- 
zinc  To 84,  -nickel  1*576,  -cobalt  1*567,  -manganese 
1-565,  -magnesium  1*562.  Etch -figures  on  the  (111) 
faces  form  equilateral  triangles.  A.  A,  Eld  ridge. 

X-Ray  and  electrical  investigation  of  the 
system  palladium-hydrogen.  J.  0.  Linde  and 
G.  Borelxus  (Ann.  Physik,  1927,  [iv],  84,  747— 
774). — The  lattice  constant  of  pure  palladium  is 
given  by  a=3*888+4-6x  10~s(t— 20)  A.  Using  a 
modified  Debye  method,  the  lattice  constants  of 
palladium  in  an  atmosphere  of  hydrogen  have  been 
determined  at  100°,  150°,  and  200°  over  the  pressure 
range  0*1—4  atm.  The  results  are  consistent  with 
two  phases  :  (i)  hydrogen  dissolved  in  palladium, 

lattice  constant  3-888 — 3*92  A.,  concentration  of 
hydrogen  below  c= 0*5H/Pcl ;  (ii)  palladium  hydride 
Pd2H,  lattice  constant  3*978.  Two  forms  of  pallad¬ 
ium  hydride  Pd^H  probably  exist.  Under  certain 
conditions,  a  third  phase  appears  which  is  a  con¬ 
tinuation  of  the  first  phase,  i.e.,  it  is  a  hydrogen 
solution  with  the  concentration  greater  than  c= 
0-oH/Pd. 

When  palladium  is  made  the  cathode  in  the  electro¬ 
lysis  of,  e.g.,  sulphuric  acid,  the  amount  of  hydrogen 
absorbed  will  vary  with  current  density,  time,  and 
temperature.  A  number  of  palladium  samples  so 
treated  have  been  studied  by  the  S eem an-  -Boh lin 
method.  As  the  hydrogen  content  increases,  the 
system  shows  two  phases  at  first,  followed  by  a 
phase  exhibiting  a  lattice  constant  of  4*034,  which 
rises  to  4*07  A.  with  supersaturation .  The  relation 
between  lattice  constant  and  hydrogen  concentration 
is  approximately  linear.  The  resistance  of  the 
palladium-hydrogen  system  increases  regularly  up 
to  a  concentration  e~0*75H/Pd,  and  then  decreases, 
the  fall  being  very  marked  from  c— 0*85  onwards ; 
whence  it  is  concluded  that  the  compound  PdH  has 
a  relatively  small  resistance.  From  the  pressure- 
concentration  diagram  it  is  concluded  that  the  system 
is  best  envisaged  as  a  metallic  mixed-crystal  system 
with  the  components  Pd  and  PdH.  R.  A.  Morton. 


Notation  of  mercur  ammonium  salts.  M. 
Francois  (Ann.  Claim.,  1927,  [x],  8,  341 — 362), — 
The  theories  of  Ramraelsberg  (A,,  1889,  347)  and  of 
Pesci  (A.,  1890,  1211  ;  1891,  268)  concerning  the 
structures  of  complex  mercurammonium  salts  are 
criticised  mainly  in  view  of  the  author’s  work  (A., 
1899,  ii,  657;  1900,  ii,  208;  1906,  i,  484).  If  in  a 
system  composed  of  one  to  four  ammonium  groups 
two  hydrogen  atoms  are  replaced  by  a  mercury 
atom,  it  is  possible  to  formulate  all  complex  salts 
containing  one  to  eight  atoms  of  mercury,  the  majority 
of  which  are  known.  The  additive  compound*  of 
mercuric  halides  and  ammonia  should  be  formulated 
as  for  other  metallic  salts,  and  not  as  dimercur- 
ammonium  ammonium  iodides ;  thus  the  instability 
of  the  compound  obtained  by  passing  ammonia  over 
red  mercuric  iodide  points  to  the  formula  HgI2,2NH3 
and  not  Hg2NI,3NH4l  (Pesci,  loc.  cit. ). 

H.  Burton. 

Lattice  constant  of  thallous  iodide.  T.  Barth 
(Z.  physikal  Chem.,  1927,  131,  105—106;  cf.  A., 
1926,  896). — By  comparison  with  sodium  chloride, 
the  lattice  constant  of  thallous  iodide  has  been 
corrected  to  4*198  ±0*062  A.  If  the  value  of  the 
exponent  n  (be.  cit.)  be  taken  as  8,  the  corrected 
values  for  mixed  crystals  of  thallous  bromide  and 
iodide  are  in  agreement  with  the  lattice  theory  of 
Grimm  and  Herzfeld  (Z.  Physik,  1923,  16,  79). 

M.  S.  Burr. 

Crystal  structure  of  linneite,  polydymite,  and 
sychnodymite,  G.  Menzer  (Fortsehr.  Min.  Kryst. 
Pet.,  1927,  11,  315 — 316;  Chem.  Zentr.,  1927,  i, 
2639). — Linneite  is  face -centred  cubic,  with  edge  of 
unit  cube,  containing  8  molecules  of  Co3S4,  9*398 ± 
0  007  A,,  space-group  probably  Ol.  Polydymite, 
(NifFe, €0)485,  has.  a-  9*405 ±0  007  A.,  and  sychno- 
dymite,  (Co,Cu,Mi)4S5,  has  a  9*434±0*007  A. 
Polydymite  and  syennodymite  are  not  considered  to 
be  essentially  distinct  from  linneite, 

A.  A.  Eldridge. 

Crystal  structure  of  berzelianite.  W.  Hart* 
wig  (Fortsehr.  Min.  Kryst.  Pet.,  1927,  11,  307 — 
308 ;  Chem.  Zentr.,  1927,  i,  2639). — Berzelianite, 
Cu2Se,  is  face-centred  cubic,  the  structure  being 
robably  that  of  fluorite  with  the  atom  positions  : 
e  (0,  0,0),  Cu  (|,  J,  |)( J,  f) ;  edge  of  unit  cube  con¬ 
taining  4  molecules,  5-731+0-008  A.  Natural  berzelian¬ 
ite  contains  small  quantities  of  silver  and  sulphur. 

A.  A.  Eldridge. 

Crystal  structure  of  the  chondrodite  series. 
W,  H.  Taylor  and  J.  West  (Proe.  Hoy.  Soc.,  1928, 
A,  117,  517 — 632). — A  qualitative  X-ray  examination 
by  the  rotating- crystal  method  and  by  the  ionisation 
spectrometer  has  been  made  of  crystals  of  chon¬ 
drodite,  humite,  and  clinohumitc.  The  chondrodite 
group  is  of  interest  since  it  supplies  a  good  example 
of  morphotropy,  the  cja  or  c/6  ratio  changing  in  a 
simple,  progressive  manner  with  additions  of  the 
molecule  Mg28I04  (olivine)  on  passing  through  the 
series,  whilst  the  ajb  ratio  remains  unchanged. 
Furthermore,  all  three  crystals  are  based  on  the 
hexagonal  form  of  the  two  possible  close-packed 
arrangements  of  oxygen  atoms,  and  the  MggSiOj 
portion  of  the  crystals  is  found  to  possess  the  olivine 
structure.  The  dimensions  of  the  unit  cells,  includ- 
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mg  that  of  olivine,  arc  as  follows  (the  crystallographic 
6  axis  is  taken  as  the  a  axis  and  vice  versa,  and  c 
denotes  the  thickness  of  the  unit  cell  perpendicular 
to  the  c  face)  :  cliondrodito  (2  molecules  in  the  unit 
cell,  space-group  probably  G&,  possibly  Cih),  a— 
4-733,  6=10-27,  c=7-87,  c'=5x  1-488  A.,  a=109°  2' ; 
humito  (4  molecules  in  the  unit  cell,  space-group 
F]8),  a=4-738,  6=10-23,  c=20-86,  c'=  14x1-490  A.; 
elinohumite  (2  molecules  in  the  unit  cell,  space- 
group  probably  Olh,  possibly  C&),  ff~4*7459  6  = 
10*27,  c=  13*68,  c/=9x  1*492  A.,  <x=l00°  5Gf;  olivine 
(4  molecules  in  the  unit  cell,  space- group  Ff)s  a— 
4*755,  6=10*21,  €.=5-98,  c'=4x  1*495  A,  From  an 
examination  of  the  X-ray  rotation  photographs,  it 
appears  that  the  crystals  of  the  chondrodite  series 
consist  of  alternate  layers,  parallel  to  the  o  face,  of 
Mg(OH)2  and  MgaSiO,,  based  on  an  arrangement  of 
oxygen  atoms  and  OH-groups  in  hexagonal  close 
packing.  The  oxygen  atoms  appear  to  determine 
the  dimensional  relations  of  the  unit  cell,  whilst  the 
magnesium  and  silicon  atoms  control  the  pattern 
and  thus  the  cell  symmetry.  The  Mg(OH)2  layer 
has  the  same  thickness  in  each  crystal,  but  that  of 
the  olivine  layer  (measured  perpendicular  to  the  c 
face)  has  the  ratio  of  2  :  3  :  4  in  chondrodite,  hurnite, 
and  elinohumite,  respectively.  The  layers  of  olivine 
structure  in  humite,  unlike  those  in  chondrodite  and 
elinohumite,  are  bisected  by  reflexion  planes  parallel 
to  the  c  face.  This  causes  alternate  layers  of  Mg(OH)2 
in  humite  to  bo  mirror  images  of  each  other,  and 
explains  the  orthorhombic  symmetry  of  the  crystal. 

L.  L.  Bercumshaw. 

Crystallography  of  sucrose.  6.  Yavrixecz 
(Z.  I\ri$t.,  1927,  64,  543;  Chem,  Zentr.,  1927,  i, 
2406). — Now  determinations  give  the  ratios  a  :  b  :  c — 
1*2518  :  1  :  0*89458;  p=102°  55*24'. 

A.  A.  Eldridoe. 

Crystal  form  of  carbamide  nitrate.  A.  Hesthr- 
MANN  (Z.  Biol.,  1927,  86,  561 — 568).— Crystallographic 
data  are  cited  from  which  it  is  concluded  that  carb¬ 
amide  belongs  to  the  monocHnic  system. 

E.  A.  Lott. 

Crystallography  of  some  simple  benzene 
derivatives.  W.  A.  Caspari  (Phil.  Mag.,  1927, 
[vii],  4,  1276 — 1285). — The  lattice  dimensions  of 
crystals  of  the  phenyienediamines  and  ami  nophenols 
are  recorded.  R,  Chthill. 

New  kinds  of  mixed  crystals.  VI.  D. 
Balabev  [with  R.  Kaischev  and  G.  Kbatschev] 
(Z.  anorg.  Chem.,  1927,  168,  154—102;  ef.  this 
vol.,  7). — When  barium  sulphate  is  precipitated  in 
presence  of  increasing  amounts  of  alkali  metal 
chlorides  or  potassium  nitrate,  tho  amount  of  alkali 
salt  included  in  the  precipitate  first  increases  to  a 
maximum,  at  which  the  crystalline  fonn  of  tho  pre¬ 
cipitate  changes,  then  falls  again,  these  results  being 
in  agreement  with  Grimm’s  observations  on  the 
inclusion  of  potassium  permanganate  (A.,  1924,  ii, 
828),  On  tho  author’s  theory,  the  maximum  corre¬ 
sponds  with  the  point  at  which  the  foreign  salt 
adsorbed  on  the  exterior  of  the  sulphate  crystals 
commences  to  influence  their  porosity.  In  support 
of  this  view,  it  is  further  found  that  the  amount  of 
foreign  salt  in  the  crystals  is,  in  general,  the  greater 


the  more  water  they  contain.  These  facts  also  lend 
confirmation  to  the  theory  that  tho  occlusion  by 
barium  sulphate  of  various  salts  of  a  different  crystall¬ 
ine  form  is  a  purely  mechanical  effect,  depending  on 
the  existence  of  an  internal  surfaco  within  the  sulphate 
crystals.  As  a  cause  of  this  porosity  of  the  sulphate 
particles,  the  existence  of  two  different  forms  of  the 
salt  suggested  itself,  tho  transition  from  one  to  the 
other  in  the  solid  state  increasing  the  fineness  of 
capillaries  already  present,  and  also  producing  new 
onas;  this  was  found  to  be  so  by  experiment.  By 
precipitating  barium  chloride  with  sulphuric  acid  at 
the  b.  p.  in  a  solution  acidified  slightly  with  hydro¬ 
chloric  acid,  or  in  the  cold,  a  form  of  barium  sulphate 
is  produced  having  a  solubility  at  18—20°  of  2*3 
mg,/ litre  of  water,  which  agrees  with  the  accepted 
value  obtained  by  the  conductivity  method.  From 
a  solution  very  strongly  acidified  with  hydrochloric 
acid,  however,  a  form  with  a  solubility  of  3*3  mg. 
at  18—20°  separates,  this  being  in  aqueous  solution 
at  tho  ordinary  temperature  metastable  in  respect 
of  the  other  variety,  and  passing  into  it  either  spon¬ 
taneously  or  on  addition  of  nuclei  or  barium  chloride 
solution  to  its  saturated  solution.  R.  Chthill. 

Free  energies  of  solid  compounds  deduced 
from  their  crystal  structure  :  with  special 
reference  to  calcite  and  aragonite.  J.  L.  Buchan 
(Trans.  Faraday  Soc.,  1927,  23,  672 — 676). — By  con¬ 
sidering  the  simplest  lattice,  determined  from  X-ray 
measurements,  from  which  the  crystal  can  be  built 
up,  regarding  the  ions  as  point  charges,  and  calcul¬ 
ating  the  work  required  to  bring  up  each  ion  from 
an  infinite  distance  to  Its  place  in  the  lattice,  the 
value  for  the  free  energy  of  formation  of  calcite 
from  Ca++  and  C03~~  ions  is  found  to  be  —4060 
g.-eal/moL  at  18°,  and  for  aragonite  —3680  g. -cal. /mol. 
Hence,  ate  18°,  aragonite  is  unstable  with  regard  to 
calcite,  ana  the  free  energy  of  transition  from  aragonite 
to  calcite  is  —380  g.-cal./moL  (cf.  this  vol.,  133).  The 
value  for  the  free  energy  of  formation  of  calcite  from 
the  elements  calcium,  carbon,  and  oxygen  has  also 
been  calculated  and  compared  with  that  deduced 
from  therm ochemical  data.  In  the  same  way  the 
free  energies  of  aragonite,  ferrous  and  manganous 
carbonates,  sodium  nitrate,  ammonium  iodido,  and 
sodium  chloride  have  been  calculated,  and  the  results 
tabulated.  M.  S.  Burr. 

Evaporation  and  dissolution  phenomena  of 
zinc.  G.  Aminoff  (Z.  Krist.,  1927,  65,  23 — 27 ; 
Chem.  Zentr.,  1927,  i,  2707). — Only  facets  corre¬ 
sponding  with  the  lattice  planes  (0001),  (1011),  (1120), 
and  (1010)  give  goniometer  reflexions.  The  rate  of 
dissolution  in  sulphuric  acid  is  lowest  in  the  direction 
of  tho  c-axis.  A.  A.  Elbribge, 

Magnetic  properties  of  single  crystals  of 
nickel.  W.  Sucksmith,  H,  H.  Potter,  and  L> 
Broadway  (Prom  Roy.  Soc.,  1928,  A,  117,  471— 
485). — The  crystals  were  prepared  from  Mond  pellets 
by  slow  cooling  from  tho  molten  liquid  contained  in 
a  long  cylindrical  alundum  crucible,  and  the  sped* 
mens  were  subsequently  ground  by  hand  on  a  fine 
oil-stone.  Measurements  were  made  of  the  com¬ 
ponent  of  magnetisation  parallel  to  the  applied  field 
(Ip)  and  perpendicular  to  tho  field  (Jy)  in  the  principal 
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crystal  planes,  and  of  the  variations  of  these  two 
vectors  on  rotating  the  field  in  the  plane  of  the  disc. 
The  ballistic  method  employed  by  Honda  ami  Kaya 
was  used  for  tho  measurement  of  IPi  whilst  ly  was 
determined  by  Weiss'  torsion  method.  It  is  shown 
that  the  existence  of  directional  properties  in  the 
crystal  invalidates  the  use  of  the  torsion  method  for 
the  measurement  of  Ip.  Tho  magnetisation  coincides 
with  the  field  when  the  latter  is  applied  along  tho 
symmetry  axes,  the  direction  of  easiest  magnetisation 
being  along  the  trigonal  axis.  Tho  results  are  com¬ 
pared  with  the  data  for  iron  obtained  by  previous 
investigators.  L.  L.  Bircumshaw. 

Magnetic  properties  of  single  crystals  of 
nickel.  S.  Kaya  and  Y.  Masiyama  (Nature,  1927, 
120,  951— 952).— A  record  of  experiments  performed 
with  crystals  (7  x  2*3  cm.)  of  nickel  grown  by  slowly 
lowering  out  of  an  electric  furnace  a  crucible  of  the 
molten  metal.  A.  A.  Eldridgk. 

The  metallic  state,  W.  Hume-Rothery  (Phil. 
Mag.,  1927,  [vii],  4,  1017— 1045).— The  various 
theories  of  the  metallic  state  are  discussed  critically 
with  special  reference  to  properties  other  than  those 
of  electrical  or  thermal  nature.  Only  the  electron 
lattice  theory  of  Lindemann  (A.,  1915,  ii,  47)  gives 
a  rational  picture  of  the  way  In  which  the  crystal 
lattices  of  metals  are  built  up,  and  the  same  theory 
is  in  general  agreement  with  tho  compressibility  data 
and  tensile  properties.  This  theory  is  the  only  one 
giving  an  explanation  of  tho  plasticity  of  metals, 
which  is  regarded  as  duo  to  tho  relatively  great 
difference  in  size  of  tho  positive  ions  and  negative 
electrons  from  which  tho  lattice  is  built  up.  Owing 
to  the  processional  motion  of  tho  elliptical  electronic 
orbits,  the  zones  of  repulsion  round  the  metallic  ions 
will  vary  periodically,  and  a  motion  of  this  type  is 
thought  to  be  the  cause  of  supraconductivity  in  some 
metals  at  the  temperatures  of  liquid  helium.  This 
conception  is  in  agreement  with  the  fact  that  supra¬ 
conductivity  is  shown  by  some  metals  and  not  by 
others.  Relations  between  the  inter-atomic  distances 
in  metals  and  salts  are  pointed  out, 

W.  Hume-Rothery. 

Cohesion :  a  general  survey,  C.  H.  Desch 
(Trans.  Faraday  Soc.,  1927,  24,  53 — 64). — A  general 
review  of  phenomena  in  connexion  with  cohesion, 
summarised  under  tho  following  headings  :  (1)  rela¬ 
tions  between  tenacities  of  substances  measured  by 
different  kinds  of  tests,  (2)  elastic  limit,  (3)  failure 
by  fatigue,  (4)  hardening  effect  produced  by  tho  cold 
working  of  metals,  (5)  dependence  of  the  manner  of 
deformation  on  the  rate  of  application  of  stress  and 
the  time  for  which  it  is  applied,  (6)  nature  of  the 
crystal  boundaries  in  metals,  and  the  inter  crystalline 
cement  theory,  (7)  nature  of  crystal  surfaces,  (8) 
adhesion  of  solders  or  other  materials,  thin  films  of 
which  can  unite  solid  masses,  also  the  adhesion  of 
electrodcposited  material,  (9)  diffusion  in  solids, 
(10)  nature  of  cohesion  and  the  application  of  the 
equation  of  van  der  Waals.  W.  Hume-Rothery. 

Properties  of  non -metallic  elements  in  relation 
to  their  cohesive  forces.  A.  M.  Taylor  (Trans. 
Faraday  Soc.,  1927,  24,  157— 159),— In  non-metals 
the  linkings  are  homopolar  and  the  cohesive  force  in 


the  solid  is  due  to  electrical  doublets  arising  from  the 
deformation  of  the  electronic  shells.  In  polar  salts 
the  linkings  are  heteropolar  and  the  cohesive  force 
is  due  to  the  ionic  charges  plus  the  above  electrical 
doublets.  The  doublets  are  produced  under  the 
influence  of  an  electric  field  of  intensity  E  by  deform¬ 
ation  of  the  electronic  shells,  and  their  moments 
may  be  -written  p — a/£ ,  where  tho  constant  «  may 
be  found  by  measurement  of  tho  atomic  rofractivity, 
or  from  the  correction  of  tho  Rydberg  number  in  the 
formulas  for  tho  series  spectra.  The  attractive  force 
between  two  doublets  fails  off  as  tho  inverse  fourth 
power  of  the  distance,  which  results  in  a  greater 
value  for  the  compressibility  k  than  when  the  inverse 
square  law  alone  is  concerned.  Hence,  in  salts,  an 
increase  in  a  leads  to  an  increase  in  k,  and  this  is 
confirmed  experimentally  for  potassium  chloride, 
bromide,  and  iodide.  In  non-metals,  both  a  and  k 
are  high,  and  the  force  F  between  two  doublets  may 
be  written  JF==cp2/r4--p/rn,  which  on  differentiating 
and  eliminating  p  from  the  equilibrium  condition 
(F=0,  r~r0)  leads  to  Fl=-cp2{4:—n) /r5,  the  corre¬ 
sponding  expression  for  polar  compounds  being 
F1 =  —  (er)2(2— ?i)  /r5.  The  quantity  F1  varies  rapidly 
with  ri  and  more  rapidly  in  non-metals  than  in  polar 
compounds,  indicating  that  the  restoring  force  on  a 
displaced  particle  is  more  anharmonie  in  the  non- 
metals.  In  agreement  with  this,  tho  thermal  expan¬ 
sion  of  non-metals  is  higher  than  that  of  salts.  When 
high  values  of  k  arc  found  in  non-metallie  elements 
or  in  polar  compounds,  it  is  probable  that  tho  units 
possess  considerable  electrical  moment. 

W.  Hume-Rothery. 

Relation  of  fatigue  to  cohesion  in  metals. 
H.  J.  Gough  (Trans.  Faraday  Soc.,  1927,  24, 
137— 148).— A  summary  of  recent  work  carried  out 
at  the  National  Physical  Laboratory  on  cyclical 
stress  relations,  the  nature  of  deformation  by  plastic 
strain  slip,  the  hardening  produced  by  slip,  and  tho 
manner  of  tho  initiation  and  propagation  of  fatigue 
cracks.  R.  W.  Lunt. 

Relation  of  hysteresis  to  cohesion  and  fatigue 
in  metals.  B,  P.  Haigk  (Trans.  Faraday  Soc., 
1927,  24,  125— 137).— Experiments  are  described  in 
which  metallic  rods  have  been  subjected  to  approxim¬ 
ately  sine -wave  form  tensile  stresses  of  frequency 
2000  cycles  per  sec.  Annealed  ductile  metals  are 
characterised  by  three  well-defined  sections  of  tho 
hysteresis-time  curve  ;  a  brief  evolution  of  heat 
during  not  more  than  2*5 x  10s  cycles,  during  which 
period  the  hysteresis  falls  to  a  low  but  slowly  rising 
value  which  constitutes  tho  second  stage ;  in  tho 
third  stage  tho  hysteresis  rapidly  increases  followed 
by  fracture.  Curves  typical  of  a  number  of  metals 
are  discussed.  R,  W.  Lunt. 

Plasticity  problems  in  metals.  G.  Sachs 
(Trans.  Faraday  Soc.,  1927,  24,  84 — 92). — Mathe¬ 
matical  analyses  of  a  number  of  characteristic  types 
of  distortion  in  metals  produced  by  shear  arc  reviewed 
and  discussed  with  particular  reference  to  cases  of 
industrial  importance.  R.  W.  Lunt. 

Relation  between  cohesion  and  tensile  and 
dielectric  strength,  A.  F.  Jof jst  (Trans.  Faraday 
Soc,,  1927,  24,  65—72). — Experiments  are  described 
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in  which,  by  avoiding  surface  cracks,  the  tensile 
strength  of  rock  salt  is  160  kg. /mm. ;  the  value 
deduced  from  Born's  theory  is  200  kg. /mm.  The 
discrepancy  between  the  observed  values  of  the 
dielectric  strength  of  glass,  mica,  rosin,  picein,  oil, 
and  benzene  and  those  predicted  by  theory  (approx. 
10s  volts/cm.)  has  been  shown  to  be  non-existent  by 
investigating  the  dielectric  strength  of  thin  sheets  of 
these  substances.  The  accepted  values  refer  to 
sheets  of  greater  thickness  than  5  j x;  these  low 
values  arc  attributed  to  the  heat  dissipated  in  the 
dielectric  in  an  intense  field  by  existing  ions  and  by 
new  ions  formed  by  collision  in  the  relatively  long 
path  between  the  electrodes,  since  it  is  known  that 
the  dielectric  strength  diminishes  rapidly  as  the 
temperature  rises.  R.  W.  Lott. 

Mechanical  and  electrical  cohesion  and 
molecular  forces.  A,  Jowwk  (Physikal.  Z.,  1927, 
28,  911 — 910). — Born's  electrical  theory  of  the  solid 
state  appears  to  break  down  in  respect  of  cohesion 
since  rock  salt  comes  apart  under  a  tension  of  0*4 
kg. /aim.2,  whereas  according  to  the  theory  200 
kg. /min.2  should  be  required.  If  a  crystal  of  rock 
salt  is  suspended  in  hot  water  and  its  resistance  to 
tension  then  determined,  it  is  found  that  the  moist 
crystal  can.  withstand  up  to  30— 1G0  kg. /mm,2  with¬ 
out  breaking.  It  is  argued  that  inequalities  in  the 
crystal  surface  tend  to  disappear  as  the  layers  of 
salt  are  dissolved  and  that  the  high  resistance  of 
the  perfect  crystal  is  in  accordance  with  theory. 
Similarly,  a  globule  of  salt  was  subjected  to  cooling 
in  liquid  air  and  then  plunged  into  hot  water  or 
molten  lead.  The  crystal  withstood  in  this  way 
pressures  of  25  and  70  kg, /mm  2  without  disintegration. 

The  resistance  of  crystals  to  electrical  forces  shows 
that  whilst  10  X 107  volts /cm.  represents  the  theoretical 
voltage,  actually  only  3x  105  volts  are  required  for 
disruption  of  rock  salt.  The  discrepancy  is  general 
and  the  following  factors  may  operate  in  causing  it  : 
(1)  the  higher  the  temperature  the  greater  the 
tendency  to  disruption  under  lower  voltages,  and  as 
heat  may  be  developed  by  the  current,  this  factor 
will  tend  to  lower  the  disrupting  voltage ;  (ii)  excit¬ 
ation  of  ions  by  collisions  with  the  ions  first  formed ; 
(iii)  local  concentration  of  the  electrical  field ;  (iv) 
widening  of  the  breach  by  mechanical  effects  follow¬ 
ing  the  original  effect.  It  is  shown  that  very  thin 
films  of  dielectrics  will  actually  withstand  voltages 
not  much  less  than  those  predicted  by  the  electrical 
theory.  *  R.  A.  Morton. 

Incidence  of  chemical  attraction  on  cohesion, 
T,  W.  Richards  (Trans.  Faraday  Soe.,  1927,  24, 
1 1 1 — 120). — Following  an  historical  review  it  is 
suggested  that  mechanical  equilibrium  in  atomic 
contacts  is  determined  by  an  expression  of  the  follow¬ 
ing  form  :  p  4  II0(r0/ t>)m = IIp(v0/t*)n  +  where  p  is 

the  external  pressure,  II0  the  sum  of  all  intrinsic  com¬ 
pression  effects,  Up  the  intrinsic  distending  pressure, 
Pe — Ta/£  the  thermodynamic  thermal  pressure,  where 
a  and  p  are  the  coefficients  of  expansion  and  com¬ 
pression  respectively,  v  is  the  volume,  and  vQ  the  volume 
at  some  standard  state  at  which  IT0  is  defined.  It 
follows  that  P  —  l/n0(?i— ■  m).  In  the  case  of  a  binary 
compound  the  following  expression  is  advanced  for 


p  :  xj (n—rn) ,  [a;/nl+ (x—  1 ) /H2],  where  x  is  the  fraction 
of  each  atom  subjected  to  a  cohesive  pressure  II v 
and  I—  x  the  fraction  subjected  to  intense  chemical 
pressure  IL>.  This  analysis  indicates  the  existence  of 
internal  pressures  in  non-volatile  solids  of  the  order 
of  the  tensile  strength  of  glass ;  such  values  are  con¬ 
sistent  with  the  heats  of  formation  and  of  evaporation 
of  such  substances.  R.  W.  Lott. 

Interweaving  of  crystal  gratings.  G.  yon 
Hevesy  and  G.  Rienacker  (Ann.  Physik,  1927, 
[iv],  84,  674 — 688).— 1 The  diffusion  of  silver  iodide 
into  cuprous  iodide,  and  vice  versa,  has  been  investig¬ 
ated  at  480°;  the  process  is  found  to  be  reversible, 
the  cuprous  iodide  being  uniformly  distributed 
throughout  the  entire  mass  after  a  period  of  12  hrs. 
The  velocity  of  diffusion  has  been  determined  from 
measurements  of  the  conductivity  of  the  diffusing 
layers.  If  a  layer  of  cuprous  iodide  bo  placed  in 
contact  with  a  layer  containing  an  equivalent  amount 
of  silver  sulphide,  then  after  4  days  the  iodide  layer 
contains  7*8  mol.-%  of  cuprous  iodide  and  92-2 
mol.-%  of  silver  iodide ;  the  sulphide  layer  contains 
8*2  mol.-%  of  silver  sulphide  and  91*8  mol.-%  of 
cuprous  sulphide.  Approximately  the  same  com¬ 
position  of  iodide  and  sulphide  layers  is  observed  if 
a  layer  of  silver  iodide  is  allowed  to  diffuse  into  a 
layer  containing  an  equivalent  amount  of  cuprous 
sulphide.  These  results  show  that  the  process  is 
reversible  and  that  a  true  equilibrium  is  reached,  the 
crystal  grating  becoming  interwoven. 

R,  W.  Lott. 

Radiate  crystallisation.  B.  Popov  (Fortsohr. 
Min.  Kryst.  Pet.,  1927,  II,  320—321;  Chem.  Zentr., 
1927,  i,  2627). — The  phenomenon  was  investigated 
with  malonamide  and  resorcinol. 

A.  A.  Eldridge. 

Temperature  factors  of  X-ray  reflexion  for 
sodium  and  cMorine  in  the  rock-salt  crystal,  I. 
Waller  and  R.  W.  James  (Proc.  Roy,  Soe.,  1927, 
A,  117,  214 — 223) . — Theoretical.  If  Fx  and  F<>  arc 
the  average  atomic  scattering  factors,  at  a  given 
angle,  for  chlorine  and  sodium,  respectively,  at 
0°  Abs.,  then  the  amplitude  factor  at  a  temperature 
T,  for  spectra  where  the  waves  scattered  by  the 
chlorine  and  sodium  atoms  are  in  phase,  will  be 

and  for  spectra  where  they  are  out 
of  phase,  F2erZf*,  M1  and  Jf2  being  functions 

of  T.  It  is  shown  that  if  allowance  is  made  for  the 
different  values  of  M  for  the  two  atoms,  Waller's 
theoretical  formula  for  the  temperature  coefficient 
(A.,  1927,  816)  agrees  with  experiment  in  the  case  of 
rock  salt  from  86°  to  509°  Abs,  L.  L.  Bircumshaw. 

Focal  structure  of  smectic  substances.  R. 
Gibrat  (Compt.  rend,,  1927,  185,  1491 — 1492),— 
Assuming  that  the  forces  acting  on  each  element  of 
homogeneous  matter  of  a  smectic  body  are  constant 
in  magnitude  and  direction,  and  may  be  represented 
by  a  single  resultant,  the  positions  of  such  resultants 
are  given  by  an  ellipse  and  a  hyperbola  placed  focally 
to  one  another.  This  structure  is  often  seen  in 
practice,  e.g.,  when  an  isotropic  liquid  is  cooled. 

J.  Grant, 

Salts  with  low  m.  p.  II,  III,  and  IV* 
Electrical  conductivity ,  viscosity,  and  molecular 
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state  of  fused  picrates,  P,  Walden,  H.  Ulich, 
and  E.  J.  Bum  (Z.  phvsikal.  Cliem.,  1927, 131,  1 — 48 ; 
ef.  this  vol.,  107). — An  apparatus  is  described  for 
the  measurement  of  the  electrolytic  conductivity  of 
small  quantities  of  fused  salts.  Measurements  of 
the  conductivity  of  twenty- two  alkylamm  oniuin 
picrates,  at  temperatures  between  40°  and  220°  at 
intervals  of  10°,  have  been  made.  At  the  higher 
temperatures,  the  dependence  of  equivalent  con¬ 
ductivity  on  temperature  may  be  indicated  by  tho 
formula  0}2,  where  A  and  0  arc  characteristic 

constants.  With  increase  in  the  number  of  1CH2 
groups,  but  the  same  degree  of  substitution,  tho 
equivalent  conductivity  decreases,  but  the  value  also 
depends  on  the  character  of  tho  molecule,  e,g.,  n-butyl- 
or  rc-amyl -ammonium  pic  rate  has  a  higher  con¬ 
ductivity  than  the  corresponding  Iso-compound.  The 
degree  of  substitution  lias  also  a  marked  influence. 
For  the  same  mol.  \vt.,  the  conductivities  of  the  salts 
of  the  primary,  secondary,  tertiary,  and  quaternary 
amines  are  approximately  in  the  ratio  of  1  :  2  :  1*7  :  7. 
Tho  temperature  coefficient = of  conductivity  is  2j{(—  0) 
or  2yT4/0.  Thus,  at  equally  reduced  temperatures 
<—0,  all  the  salts  have  the  same  temperature  co¬ 
efficient.  The  results  bear  out  the  observations  of 
Kohlr&iisek  on  solutions,  and  of  Blitz  on  conductors 
of  all  kinds  (A.,  1924,  ii,  5 15),  that  the  conductivity 
temperature  coefficient  in  all  conductors  is  greater 
tlie  smaller  the  conductivity.  For  tho  primary  and 
quaternary  amines,  0  is  approximately  constant,  the 
mean  values  being  76*7  and  41-7,  respectively.  The 
viscosities  of  the  same  picrates  have  been  determined 
by  Poiseuilkrs  method  in  an  apparatus  whicli  is 
described.  Tho  fluidity  9=1/7 7  may  be  represented 
with  considerable  accuracy  by  the  formula  9 B)2, 
where  a  and  5  are  characteristic  constants.  The  mean 
values  for  B  in  the  primary  and  quaternary  groups 
are  83*7  and  49,  respectively,  only  a  little  higher 
than  the  corresponding  values  for  0  in  the  con¬ 
ductivity  formula.  The  values  of  a,  however,  are 
very  much  larger  than  the  values  of  A  for  the  same 
salts.  With  increasing  mol.  wt,  and  the  same  degree 
of  substitution,  the  viscosity  first  diminishes  and 
then  increases.  For  the  same  mol,  wt.,  when  the 
number  of  ICfJu  groups  is  between  7  and  10,  the 
viscosities  of  the  normal  primary,  secondary,  tertiary, 
and  quaternary  amines  are  approximately  in  the 
ratio  of  4  : 1  6  :  1*2  :  1 .  The  salts  with  tho  greatest 
fl  uidifcy  have  the  smallest  temperature  coefficient.  The 
molecular  state  of  the  fused  substituted  ammonium 
picrates  is  discussed.  By  comparison  of  the  con¬ 
ductivity  data  for  tho  fused  salts  with  those  for 
infinitely  dilute  solutions,  it  is  concluded  that  the 
picrates  of  tho  quaternary  bases  are  practically  com¬ 
pletely  dissociated,  whilst  those  of  the  secondary  arc 
50%  and  of  the  tertiary  and  primary  20%  dissociated  . 
The  effect  of  increasing  size  of  cation  is  similar  to  that 
in  infinitely  dilute  solution,  and  may  be  explained  by 
decreasing  mobility  of  the  ion  with  increasing  size, 
without  at  the  same  time  any  appreciable  change  in 
degree  of  ionisation.  In  accordance  with  BjermnTs  con¬ 
ception,  a  nondonised  molecule  is  regarded  m  a  pair 
of  ions  which,  through  marked  reciprocal  deformation, 
have  acquired  properties  very  different  from  those  of 
the  free  or  associated  ions.  ~  M,  8.  Burr. 


Theory  of  electric  and  magnetic  birefringence 
in  liquids.  C.  V.  Raman  and  K.  S.  Krishna n 
(Proe.  Boy.  Soc.,  1D27,  A,  117,  1— li). — -It  lias  been 
shown  that  the  Langevin-Born  theory  of  electrical 
birefringence  fails  to  give  the  magnitude  of  the 
Kerr  constant  in  liquids  correctly  in  terms  of 
the  constants  of  -the  molecule  as  determined  in  the 
gaseous  condition  (A.,  1.927,  397),  and  a  modification 
of  the  theory  is  suggested.  According  to  Langevin 
and  Born,  whilst  the  individual  molecule  is  aniso¬ 
tropic,  the  polariaable  matter  present  round  it  is  so 
distributed  that  the,  local  polarisation  field  acting 
on  the  molecule  is  independent  of  its  orientation  in 
the  field.  This  assumption  cannot  be  correct  in  a 
dense  fluid,  and  it  is  now  suggested  that  the  orient¬ 
ation  of  the  molecule  determines  the  distribution  of 
matter  around  it,  and  therefore  also  the  local  polaris¬ 
ation  field  acting  on  it.  When  the  Langevin-Born 
theory  is  modified  so  as  to  take  into  account  this 
u  anisotropic  ”  polarisation  field,  the  resulting  ex¬ 
pression  is  in  better  accordance  with  facts  than 
the  original  expression.  In  general,  the  influence  of  the 
anisotropy  of  the  polarisation  field  is  to  diminish  the 
magnitude  of  the  Kerr  effect  to  be  expected.  This 
is  explained  as  being  due  to  the  fact  that  the  longer 
geometrical  dimension  of  a  molecule  tends  to  bo 
also  the  direction  of  maximum  electrical  and  optical 
susceptibility.  The  distribution  of  the  molecules  in 
a*  dense  fluid  therefore  tends  to  be  such  that  their 
mutual  influence  is  equivalent  to  an  apparent 
diminution  in  the  anisotropy  of  the  molecules. 

L,  L.  Birctositaw. 

Dispersion  of  metals  in  solid,  salts  under  the 
action  of  an  electric  current.  T.  Peczalski 
(Conipt,  rend.,  1927,  185,  1588 — 1591). — An  iron  tube 
filled  with  a  salt  (potassium,  barium,  or  strontium 
chloride)  and  containing  a  copper  rod  placed  axially, 
was  heated  to  a  temperature  below  the  m.  p.  of  the 
salt,  and  the  iron  and  copper  portions  were  then 
connected  to  a  source  of  current.  Above  300°  the 
conductivity  increased  rapidly  after  1  hr.  when  the 
copper  was  made  positive,  and  copper  was  detectable 
in  the  salt.  When  the  copper  was  negative  the 
increase  was  slower  and  iron  was  detectable  in  the 
salt.  The  use  of  aluminium  and  alumina  in  place 
of  the  copper  and  the  salt,  respectively,  gave  negative 
results  except  for  an  -increase  in  conductivity  in  the 
former  case  when  the  iron  was  positive.  The  results 
are  explainable  by  emission  of  ions  of  the  metal, 
whilst  there  is  also  evidence  of  electrolysis  of  the 
salt  vapours,  with  the  formation  of  unstable  com¬ 
pounds  between  the  metal  and  the  cations  and 
subsequent  deposition  of  the  former  in  the  salt. 

J.  Grant. 

Inductive  power  in  the  gaseous  state.  Cor- 
donnier  and  Guinchant  (Compt.  rend.,  1927,  185, 
1448 — 1450). — Measurements  for  33  gases  of  inductive 
power,  K}  relative  to  air,  have  shown  that  for  mixtures 
with  air  or  carbon  dioxide  the  dielectric  excess, 
K — - 1  f  is  a-  linear  function  of  the  partial  pressure  of 
one  of  the  constituents  and  that  the  relation  is  subject 
to  the  same  degree  of  accuracy  as  Dalton’s  law.  The 
ratio  JjjR  (L  the  Lorenz  constant,  11  the  molecular 
refractivity)  is  an  index  of  chemical  constitution. 
For  normal  substances  it  is  1,  whilst  the  substitution 
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of  hydrogen  by  a  methyl  group  increases  R  by  4*6, 
although  the  increase  is  much  greater  i!  the  molecule 
contains  an  electronegative  group.  If  L>12,  the 
value  of  L  is  usually  greater  for  the  gaseous  than  for 
the  liquid  state  at  the  same  temperature.  For  pairs 
of  isomer  ides  the  compound  containing  an  cnolic  or 
a  replaceable  hydrogen  atom  has  the  highest  inductive 
power.  ~  J,  Ghaut. 

Effect  of  X-rays  on  the  crystallisation  of 
antimony.  M.  Oampa  (Nuovo  Cira.,  1927,  4,  28 — 
3 1  ;  Chem .  Zen t- r , ,  1927,  i,  26 30 — 2 6 3 1 )  —  Ant i i n ony 
subj e c ted  du  ring  sol i d i  flea ti on  *  t o  moder ate ly  hard. 
X-rays  lias  a  Hall  coefficient  15%  smaller  than  the 
normal.  A,  A.  Eldridge, 

Magnetic  analysis.  O.  von  Auwers  (Physikal. 
Z.,  1927,  28,  871 — 882). — A  summary  of  published 
work  in  which  the  advantages  of  magnetic  analysis 
are  stressed.  The  theoretical  basis  is  discussed 
together  with  the  relationship  between  magnetic  and 
mechanical  properties.  Various  types  of  practical 
application  are  instanced.  R.  A.  Morton  . 

Thermo-electric  effect  in  single-crystal 
bismuth.  R.  W.  Boydston  (Physical  Rev.,  1927, 
fii],  30,  911 — 921). — The  thermal  E.M.F.  against 
constantan  of  single-crystal  bismuth  was  determined 
for  various  orientations,  and  the  thermo-electric 
power  and  Peltier  heat  were  computed.  The  Peltier 
heat  and  difference  in  Thomson  coefficients  for  Bi  JL 
against  Bi||  were  also  computed,  Polycrystallme 
bismuth  and  zinc  give  results  in  accord  with  Linder’s 
formula.  A.  A,  Eldeiboe. 

Permeability  of  iron  at  high  frequencies.  0, 
Cotton  and  (MtxE.)  J.  Muiul  (Compt.  rend.,  1927, 
185,  1197 — 1198 ;  cf.  A.,  1927,  614).— The  mean 
magnetic  permeabilities  for  a  constant  frequency  of 
soft  iron  and  piano  wires  are  constant  for  small  field 
strengths  (up  to  about  1  gauss)  and  then  increase 
with  the  field  strength.  J,  Grant. 

ToluoylenoL  S.  Rosen  (Fortschr.  Min.  Krysfc, 
Pot.,  1927,  11,  327—328 ;  Chem.  Zentr.,  1927',  i, 
2641),— Enolic  tolu oylbenzoylmethane , 
CsH4lIeO(OH):CHBz  or  '  08H4Me*CO‘OH;CPIrOH 
forms  rhombic  tablets,  <t  ;  h  ;  c— 3*092  :  1  :  1*166. 
The  refraction  increases  from  the  red  to  the  violet  : 
<x  1*635 — 1  *690,  p  1*644 — 1*805,  y  1*932—2*359.  The 
double  refraction  is  very  great :  —  *  0*009 — 0*015, 

y — a  0*297 — 0*669,  y — p  0*288 — 0*554. 

A.  A.  Eldridge. 

Temperature  measurements  and  catalytic 
wall  effects  in  the  glow  discharge,  R.  Seelioer 
and  H.  Steaehlee  (Physikal,  Z.,  1927,  28,  894— 
904).— The  temperatures  within  a  discharge  tube 
have  been  measured  by  means  of  inserted  thermo- 
elements  and  by  a  ma nometric  device  based  on  the 
sagging  of  a  thin  sheet  of  mica  under  pressure.  Using 
pure  neon  and  pure  hydrogen,  curves  have  been 
obtained  showing  the  temperature  developed  at 
points  from  0  to  15  mm.  from  the  axis  of  the  dis¬ 
charge  tube  with  discharges  running  under  known 
currents  and  with  defined  gas  pressures.  When  the 
thermo-clement  was  protected  from  actual  contact 
with  the  discharge  by  means  of  a  gloss  sheath,  the 
results  were  fundamentally  divergent  from  those 


obtained  with  a  bare  thermo-element.  Provided, 
however,  that  the  outside  of  the  glass  sheath  was 
covered  with  a  thin  film  of  metal  it  was  found  that 
the  results  with  the  bare  thermo-element  could 
be  reproduced.  Experiments  with  gases  containing 
traces  of  impurities  showed  that  the  temperatures 
developed  in  the  discharge  tube  were  consistently 
higher  for  the  bare  thermo -element  than  for  the 
sheathed  element.  Pure  gases  showed  little  sign 
of  this  discrepancy.  It  is  concluded  that  the  results 
are  not  due  to  experimental  error,  but  to  a  real 
difference  in  temperature  brought  about  by  tlio 
catalysing  action,  of  the  metallic  surface. 

R.  A.  Mo  ETON. 

Critical  temperatures  of  boron  trichloride 
and  silicon  tetrachloride.  T.  W,  Parker  and 
P.  L.  Robinson  (J.C.S.,  1927,  2977— 2981),— The 
critical  temperatures  of  these  substances,  purified 
by  vacuum  fractionation,  were  determined  by  means 
of  an  improved  form  of  apparatus.  The  temper¬ 
ature  recorded  at  the  appearance  of  the  meniscus 
in  the  cloud  during  the  change  from  vapour  to  liquid 
was  taken  as  the  critical  temperature.  The  mean 
values  arc  178*8 ±0*2°  for  boron  trichloride  and 
233*6+0*2°  for  silicon  tetrachloride.  Slightly  lower 
values  were,  however,  obtained  by  maintaining  the 
substance  near  the  critical  temperature  for  some 
time,  or  after  heating  it  at  a  higher  temperature. 

G.  A.  Elliott. 

Thermal  conductivities  of  certain  liquids, 
G.  W.  G.  Kaye  and  W.  F.  Higgins  (Proe,  Roy.  Soe., 
1928,  A,  117,  459—470). — The  thermal  conductivities 
of  a  number  of  common  liquids  have  been  determined 
by  a  plate  method,  over  a  range  of  temperatures 
up  to  200°  (where*  feasible).  The  apparatus  consisted 
of  two  aluminium  blocks,  the  upper  hot  block  ” 
containing  an  electric  heating  coil  and  the  lower 
“  cold  block  **  being  provided  with  radiating  fins. 
The  test  liquid  was  contained  in  a  small  trough 
running  round  the  upper  end  of  the  cold  block,  and 
formed  a  layer,  about  20  cm.2  in  area  and  up  to  0*5  ram. 
thick,  between  the  two  blocks.  An  aluminium 
guard  plate  containing  a  subsidiary  heating  coil 
was  mounted  above  the  hot  block  and  separated 
from  it  by  a  thin  film  of  air,  and  by  adjusting  the 
current  through  the  subsidiary  coil  it  was  arranged 
that  the  energy  supplied  to  the  main  heating  coil 
should  bo  almost  all  transmitted  downwards  through 
the  test  liquid.  Corrections  were  applied  for  lateral 
heat  loss  from  the  hot  block,  heat  transferred  through 
the  liquid  in  the  trough,  and  heat  lost  by  evaporation 
from  the  liquid  in  the  trough.  The  following  results 
were  obtained  for  the  conductivity  at  20°  and  the 
temperature  coefficient  a  in  the  expression  Rt~~ 
JC0(l+dT  respectively ;  water,  04)014,  +0*001 ; 

give  erol ,  0 : 000 88,  + 0 * 000 5 ;  east  or  oil,  0 *00043 , 
—0<K)05;  aniline,  0*00041,  QdlOOO;  olive  oil,  0*00040, 
—0*0003;  cylinder  oil,  0*00036,  0*0004;  transformer 
oil,  0-00032,  —0*0006 ;  “  B.P+  paraffin,  0  00030, 
-0*0001;  paraffin  oil,  0*00029,  -0*0005. 

L.  L.  Bircumshaw. 

M.  p.  of  the  substituted  amides  of  dibasic 
acids.  0*  B.  Barnicoat  (J.O.S.,  1927,  2926 — 
2929). — The  dibasic  acids  and  their  amides,  anilides, 
o-  and  jD-toluidides,  and  p-bromoanilides,  up  to  the 
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C1>rmember,  have  been  prepared  and  their  m.  p. 
determined.  The  successive  members  of  each  of  these 
series  show  alternation  in  m.  p.  For  the  free  dibasic 
acids  this  alternation  is  considerably  greater  than 
for  the  corresponding  monobasic  acids,  but  it 
diminishes  with  increasing  mol.  wt.  With  the 
anilides  the  alternation  appears  to  exhibit  an  unusual 
arrangement  in  groups  of  four  members,  whilst  for 
the  toluidides  and  ^-bromoanilides  it  is  less  marked 
and  more  regular.  An  explanation  of  these  variations 
on  the  theory  of  alternating  polarities  is  put  forward. 
The  following  new  compounds  are  described:  Di- 
carbozylamides  of  n-nonane,  m.  p.  173°,  and  n-decane, 
m.  p.  189°;  dicarboxy anilides  of  n -nonane,  m,  p.  156°, 
n-decane,  m.  p.  191°,  and  n -undecane,  m.  p.  158° ; 
o -toluidides  of  glutaric ,  m.  p.  222°,  adipic ,  m.  p.  222°, 
pimdic,  m.  p.  174°,  suberic y  m.  p.  185°,  azelaic ,  m.  p. 
171°,  and  sebacic,  m.  p.  179°,  acids;  dicarboxy- o- 
toluidides  of  n -nonane,  m.  p.  164°,  n-decane,  m.  p. 
104°,  and  n -  undecane,  m.  p.  142®;  p -toluidides  of 
glutaric ,  m.  p.  218°,  adipic ,  m.  p.  241%  pmielic,  m.  p. 
206°,  azelaic,  m.  p.  198°,  and  sebacic,  201°,  acids  ; 
p -6 ro moanilides  of  succinic ,  m.  p.  284°,  glutaric,  m,  p. 
256°,  adipic,  m.  p.  268°,  pmielic,  m.  p.  240°,  suberic, 
m.  p.  248°,  azelaic ,  in.  p.  225°,  and  sebacic,  m,  p.  225°, 
acids;  dicarboxy -p-bromoanilides  of  n -nonane,  m.  p. 
215°,  n-decane,  m.  p.  213°,  and  n-undecane,  m.  p.  202°. 

G.  A.  Elliott. 

Glass.  I.  Transition,  between  the  glassy  and 
liquid  states  in  the  case  of  some  simple  organic 
compounds.  G.  S.  Parks  and  H.  M.  Huffman 
(J.  Physical  Chem.,  1927,  31,  1842— 1855) —The 
specific  heats  of  ?&-propyI  alcohol  and  propylene 
glycol  in  the  liquid  and  in  the  supercooled  states 
have  been  determined  by  the  method  previously 
described  (A.,  1925,  ii,  491).  There  is  a  sharp  change 
in  specific  heat  during  the  transition  between  the 
glassy  and  the  liquid  states.  The  specific  heat- 
temperature  curves  arc  similar  in  form  to  those  of 
ethyl  alcohol  (loc.  cit.)  and  of  glycerol  (Gibson  and 
Giauque,  A.,  1923,  ii,  124),  the  sharp  rise  in  specific 
heat  occurring  at  higher  temperatures  as  the  number 
of  hydroxyl  groups  in  the  molecule  increases.  The 
specific  heat  and  thermal  conductivity  in  the  glassy 
state  are  the  same  as  in  the  crystalline  condition,  but 
are  different  from  the  values  observed  for  the  liquid 
state,  A  temperature  range,  17°  for  ?i-propyl  alcohol, 
30 u  for  propylene  glycol,  and  40°  for  glycerol,  marks 
the  transition  between  the  glassy  and  liquid  states. 

L.  S,  Theobald. 

Density  of  molten  magnesium,  K.  Arndt  and 
G.  Ploetz  (Z.  physikal.  Chem.,  1927,  130,  184—180). 
—The  density  of  magnesium,  determined  by  a  sinker 
method  in  an  atmosphere  of  hydrogen,  is  found  to 
range  from  1-58  to  1*51  over  the  temperature  interval 
(366—720°.  ^  The  work  of  Edwards  and  Taylor 
(B.,  1923,  608)  is  in  good  agreement,  and  the  final 
values  given  are  1*601,  1*536,  and  1*470  at  650% 
700%  and  750°  respectively.  L.  S.  Theobald. 

Physical  properties  of  some  derivatives  of 
cyclohexane.  N.  N.  Nagornov  and  L.  A,  Kotin- 
Janc  (Ann.  Inst.  Anal,  Physico-Chim.  Leningrad, 
1926,  3,  162—173;  ef.  A.,  1925,  ii,  646).— Results 
are  given  of  measurements  of  the  vapour  pressures  at 
different  temperatures,  the  critical  temperatures, 


the  m.  p.,  and  the  specific  volumes  from  the  b.  p.  to 
the  m.  p.  for  methylcycfohexanc,  chloroq/cfohexane, 
and  cyclohexanol.  For  cyclohexane,  tc  281*0%  the 
vapour  pressure  is  given  by  log  +=7-01516— 
1300*4/(235*24+^);  dP/dt= 22*89  mm.  at  the  b.  p. 
For  me thylcyc/nhcxanc ,  b.  p.  100*8%  tc  301*5°,  the 
specific  volume  is  given  by  1*27143/(1  — 0*001084£ — 
0 *000000 1 26J2 — 0 *0000000033^ )  and  the  vapour  press¬ 
ure  by  log  P=6*50393 — 1089*9/(200*0+ J) ;  dPj 

di — 21*1  mm.  at  the  b.  p.  For  chlorocy cZohexane , 
b.  p,  142*9%  m.  p.  —43*9°,  tc  314 — 325°,  the  specific 
volume  is  expressed  by  0*98228/(1— O*0OO9564£+ 
0 * 000000 1 7 5$t~ - 0 *00000000303t3) ;  log  P=7*15S95- 
1619*5/(235*0+0  and  dPjdl— 19*9  mm.  at  the  b.  p. 
For  cycfohexanol,  b.  p.  160-6°,  i&  377°,  the  specific 
volume  is  1-05929/(1— 0-0007856(/— 25)— 
0-000001472(1  -  25 )2}  ;  log  P  =  6*80369  -  1199*1/ 
(145*0+J)>  dPjdt= 22*5  mm.  at  the  b.  p.  Except  for 
cyclohexanol,  which  is  associated,  the  values  of  the 
ratio  between  the  temperature  Abs.  and  volume  is 
almost  constant  for  these  compounds. 

Albertosi’s  formula,  d5!2^A~~BT  (A.,  1916,  ii,  214), 
may  be  converted  into  the  form  V^Vt~cI(1~-GT215), 
where  V  and  Vr=o  are  the  specific  volumes  at  Abs. 
and  0°  respectively,  and  C  is  a  constant,  equal  to 
A/B.  In  this  form,  the  expression  differs  from 
Mendeleev’s  law  for  the  expansion  of  liquids  principally 
in  the  exponent  in  the  denominator.  When  this  law 
is  applied  over  a  wide  temperature  range  at  low 
temperatures,  deviations  arc  observed,  the  magnitudes 
of  these  increasing  as  the  temperature  is  lowered. 
For  liquids  obeying  Oailletet  and  Mathias’  law  of  the 
linear  dependency  on  the  temperature  of  one  half 
of  the  sum  of  the  densities  of  liquid  and  vapour, 
at  temperatures  corresponding  with  low  vapour 
pressures  the  vapour  pressure  may  be  neglected,  as 
it  falls  within  the  limits  of  accuracy  of  ordinary 
measurements  of  liquid  density.  In  such  ease  the 
law  of  expansion  becomes  d—a—bt  or  F=sF0/(l  —  Id), 
which  is  Mendeleev’s  lawn  As  the  vapour  pressures 
of  most  organic  compounds  for  pressures  up  to  100 
mm.  vary  around  0*0004,  this  law  should  hold  under 
these  conditions,  and  this  is  actually  confirmed  by  the 
data  for  methyleyefohexane.  If  it  is  assumed  that 
the  coefficient  k  of  Mendeleev's  formula  depends  on 
the  temperature  and  this  dependency  is  expressed  by 
&=a+6£+d2,  the  formula  becomes  F=F0/(1  +at+ 
bPA'CP),  which  agrees  very  accurately  with  the 
experimental  data  for  any  temperature  interval 
nearly  to  the  b,  p.  T.  H.  Pope. 

Relation  of  vapour  pressure  to  particle  size. 
S.  L.  Bigelow  and  H.  M.  Trimble  (J,  Physical 
Chem.,  1927,  31,  1798 — 1816). — Thomson’s  equation 
connecting  vapour  pressure  with  particle  size  is 
critically  examined  and  is  considered  to  have  a  very 
restricted  range.  Microscopical  examination  of  sulphur 
droplets  shows  that  whenever  clear  zones  appear, 
as  in  Ostwald’s  experiment,  the  central,  growing 
particle  is  always  crystalline.  No  measurable  dis¬ 
tillation  occurs  when  all  droplets  are  kept  in  the 
liquid  state,  at  a  constant  temperature,  which  is 
contrary  to  the  requirements  of  Thomson’s  equation. 
Other  liquids  which  wet  glass  show  no  distillation  at  a 
constant  temperature,  and  it  is  concluded  that  such 
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liquids  form  droplets  in  equilibrium  with  a  continuous 
film  of  the  liquid  itself  on  the  'wetted  solid.  With 
mercury,  however,  large  globules  were  found  to 
increase  in  size  at  the  expense  of  the  smaller  drops, 
but  this  distillation  ceased  at  the  end  of  a  few  days 
before  the  complete  disappearance  of  the  latter. 
With  iodine,  naphthalene,  and  camphor,  such  growth 
could  not  be  detected  at  a  constant  temperature,  but 
it  could  be  always  observed  when  slight  temperature 
differences  were  not  eliminated.  Distillation  between 
a  large  and  small  meniscus  in  the  case  of  benzene, 
toluene,  ether,  or  water  is  too  slow  to  permit  the 
determination  o!  the  equilibrium  position  of  the 
meniscus.  The  utility  of  Thomson’s  equation  is 
questioned.  *  L.  8,  Theobald, 

Equation  of  state  for  easily  liquefied  hydro¬ 
carbons.  II.  Weight  of  a  litre  of  u-butane. 
M.  Beckers  (Bull,  Soc,  chim.  Belg.,  1927,  36,  559— 
590}.^ — -A  repetition  of  van  Bogaort’s  determination 
of  the  weight  of  a  litre  of  butane  (A.,  1927,  719) 
at  0°  and  under  710  mm.  pressure  lias  given  the 
value  2 '5192  g,  R.  (Sthill, 

Change  of  compressibility  with  pressure* 
L.  H.  Adams  (J.  Washington  Acad.  SeL,  1927,  17, 
529 — 533). — The  compressibilities,  (J,  of-  a  number  of 
elements  and  minerals  have  been  determined  directly 
or,  when  possible,  from  the  change  in  length  produced 
by  pressure,  P,  the  latter  method  being  the  more 
sensitive.  When  3  is  plotted  against  dftjdP  a  curve 
is  obtained  from  which  the  order  of  magnitude  of  the 
pressure  coefficient  of  compressibility .  may  bo  deter¬ 
mined  if  the  mean  compressibilit3r  over  a  given 
ressure  range  is  known.  Tellurium  and  the  alkali 
alides  clo  not  fall  on  the  curve.  J*  Grakt. 

Effect  of  temperature  on  the  viscosity  of  air. 
R .  S>  Edwards  (Proc.  Roy.  Soc.,  1927,  A,  147, 
245— 257 ;  cf.  Williams,  A.,  1926,  234;  Rankino, 
ibid 671).- — -The  measurements  were  made  in  order 
to  test  Williams’  conclusions  (loo.  ciL)  respecting 
the  validity  of  Sutherland's  law  of  the  variation  of 
viscosity  with  temperature,  A  constant-volume 
method  was  used,  the  bulb  containing  the  air  and 
tho  capillary  tube  being  surrounded  by  a  vapour 
jacket  to  obtain  definite  temperatures.  The  follow¬ 
ing  mean  values,  were  obtained  for  ^  x  104  (c.g.s.u.)  : 
1*7846  at  15°,  2*181  at  100°,  2*529  at  184*4°,  2*954  at 
302*0°,  3*425  at  444*5°.  Tho  ratios  of  the  viscosities, 
W’fts*  show  good  agreement  with  the  results  of 
previous  investigators  with  the  exception  of  Williams. 
Sutherland's  formula  is  strictly  obeyed  over  the 
range  considered,  and  no  evidence  is  found  of  tho 
breakdown  discovered  by  Williams  in  the  neighbour¬ 
hood  of  300°.  The  value  of  118  is  found  for  Suther¬ 
land  A  constant.  L,  L.  Riiioctshaw. 

Internal  friction  in  solids.  A,  L.  Koirall  and 
D,  E.  Lovell  (Physical  Rev,,  1327,  [iij,  30,  948— 
959).— The  internal  friction  constant  has  been 
determined  for  tho  following  materials :  rubber, 
celluloid,  tin,  maple  wood,  zinc,  glass,  aluminium, 
brass,  copper,  tungsten,  Iron,  steel,  phosphor-bronze , 
molybdenum,  nickel,  nickel-steel,  and  monel  metal. 
Constants  for  some  of  these  materials  and  bronze 
arc  also  calculated  from  the  results  of  other  investig¬ 
ators.  A.  A.  Eldrxdge, 


Method  for  comparing  the  times  of  mixing  of 
two  transparent  liquids  in  different  proportions, 
and  some  experimental  results,  particularly  with 
gasoline  and  carbon  disulphide.  L,  E.  Dodd  (J. 
Physical  Chom.,  1927,  31,  1761— 1789)— A  method 
of  measuring  the  time  of  mixing  of  two  or  more 
transparent  liquids,  in  which  use  is  made  of  tho 
optical  effects  produced  by  strife  on  a  beam  of  trans¬ 
mitted  light,  is  described.  The  abrupt  disappearance 
of  the  striae  makes  possible  the  determination  of  this 
time  with  an  accuracy  of  3%.  Tho  data  obtained 
with  gasoline  and  carbon  disulphide  are  reported 
and  discussed,  and  results  with  water  and  a  salt 
solution  indicate  the  possibility  of  a  wider  application 
of  the  method,  L.  S,  Theobald. 

Hefractometry  of  binary  liquid  systems.  I. 
and  II.  V,  J.  Akosov  (Ann,  Inst.  Anal,  Physico- 
Chim.  Leningrad,  1926,  3,  379—  404,  455—  457 ;  cf. 
A.,  1926,  234). — I.  Three  types  of  refractive -index 
curves  arc  distinguished  :  (1)  for  ideal  mixtures — a 
straight  line  or  a  curve  closely  approximating  thereto ; 
(2)  for  systems  in  which  dissociation  of  the  component 
occurs — a  curve  convex  to  the  axis  of  concentration, 
and  (3)  for  systems  with  reciprocal  chemical  action— 
a  curve  concave  to  the  concentration  axis. 

Results  are  given  for  six  binary  liquid  systems. 
For  ethyl  acetate-stannic  chloride  and  piperidine- 
allylth iocarbimide  in  which  the  components  react 
strongly,  chemical  combination  is  characterised  by 
change  in  direction  and  by  a  maximum  divergence 
from  additivity.  The  piperidine-allylthiocarbimide 
curve  exhibits  a  singular  point, 

II.  The  refractive  index  of  mixtures  of  acetone 
and  chloroform  at  13°  gives  a  curve  slightly  concave 
to  the  axis  of  composition  (cf.  Zawidzki,  A.?  1901,  ii, 
6).  The  values  for  the  system  acetic  anhydride- 
water  show  a  minimum  for  the  composition  02Hj02 
and  a  maximum  between  C0  and  70  mols.-%  EbO, 
possibly  indicating  the  formation  of  the  compound 
orthoacetic  acid,  CMc(OH)3,  For  benzene-glyceryl 
trinitrate,  the  refractive  index  isotherm  at  12*5° 
exhibits  concavity  towards  the  axis  of  composition, 
the  glyceryl  nitrate  probably  undergoing  association. 

T.  H,  Pope. 

Magnetic  susceptibility  of  binary  liquid 
systems.  N.  A,  Trifokov  (Ann.  Inst.  Anal, 
Physieo-Chim.  Leningrad,  1926,  3,  434—435;  cf, 
A.,  1926,  234).— The  magnetic  susceptibility  for  tho 
system  allylthiocarbimide-dimethylaniline  is  related 
linearly  to  the  molecular  composition.  Acetone- 
carbon  disulphide  gives  a  curve  convex  to  the  axis 
of  absciss®,  whilst  for  acetone-chloroform  the  curve 
is  concave  and  exhibits  a  maximum.  *  For  strengths 
of  magnetic  field  14—17  kilogauss  and  for  temper* 
aturos  10—30°,  the  magnetic  susceptibility  is  inde¬ 
pendent  of  both  field  strength  and  temperature. 

T.  H.  Pope. 

Magnetic  rotation  of  the  plane  of  polarisation 
by  binary  liquid  mixtures.  N,  A.  Trifonov 
(Ann.  Inst.  Anal,  Physico-Ohim. .  Leningrad,  1926, 
3,  436  110). — For  the  mixtures  allylthiocarbimide^ 
diraet hy lanil i ne,  acetone™ carbon  disulphide,  acetone- 
chloroform,  allylthiocarbimide-piperidine,  and  acetic 
anhydride- water ,  the  magnetic  rotation  curves  arc 
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symbatie  to  the  viscosity  curves.  With  systems  in 
which  the  components  react  with  one  another,  there 
is  considerable  deviation  of  the  isotherms  from 
rectilinearity.  T,  EL  Pope. 

Certain  physical  properties  of  mixtures  of 
solutions  of  hydrochloric  acid  with  sodium  and 
potassium  hydroxides.  N.  A.  Trifonov,  K.  I. 
Samarina,  V.  J.  Anosov,  and  S,  I.  Tsoherbov 
(Ann.  Inst.  Anal.  Physico-Cliim.  Leningrad,  1928, 
3,  441 — 442). — The  values  of  the  specific  gravity, 
coefficient  of  viscosity,  magnetic  rotation,  refractive 
index,  and  electrical  conductivity  are  given  for  an 
approximately  5A-hydrochlor.ic  acid  solution  to 
which  gradually  increasing  amounts  of  potassium 
(or  sodium)  hydroxide  solution  of  similar  concen¬ 
tration  w'ere  added.  The  curve  expressing  each 
property  in  relation  to  the  composition  of  the  mixed 
solution  consists  of  two  branches  meeting  at  an  angle 
at  the  point  corresponding  with  neutrality,  the 
deviation  from  additivity  being  greatest  at  this  point. 

T.  H.  Pope. 

Eutectic  f.-p.  depression  in  binary  mixtures, 
III.  E.  Kordes  (Z.  anorg.  Chem.,  1927,  188,  177— 
188;  cf.  A.,  1 927 ,  *  1 1 32) .—The  mle  that  the  relative 
eutectic  depressions  of  the  f.  p.  of  the  components  of  a 
binary  mixture  are  in  the  inverse  ratio  of  the  con¬ 
centrations  of  I  ho  components  in  the  eutectic  mixture 
is  applicable  to  many  binary  mixtures  in  which 
compound  formation  occurs.  Divergencies  arise, 
however,  if  cither  o!  the  eutectic  constituents  decom¬ 
poses  on  fusion :  nevertheless,  in  such  cases,  the  rule 
is  generally  valid,  if  it  is  assumed  that  dissociation 
occurs  completely.  The  hypothesis  of  partial  dissoci¬ 
ation  will,  however,  explain  the  facts  equally  -well 
in  most  instances.  In  a  few  cases  where  the  eutectic 
temperature  does  not  obey  the  rule  even  if  decom¬ 
position  is  assumed  to  take  place,  it  seems  probable 
that  solvato  formation  occurs.  The  rule  is  also 
applicable  to  binary  systems  which  in  the  sense  of  the 
phase  rule  consist  of  more  than  two , components. 

R.  CUTHILL, 

Binary  azeotropic  mixtures  of  ethyl  alcohol 
with  petroleum  hydrocarbons.  Y.  Tanaka  and 
T.  Ivuwata  (J.  Fac.  Eng.  Tokyo,  1927,  17,  117— 
126). — A  study  of  the  azeotropic  mixtures  formed  by 
ethyl  alcohol  and  hydrocarbons  shows  that  a  simple 
relation  exists  between  the  b.  p.  of  hydrocarbons  or 
the  mean  b.  p.  of  their  mixtures,  and  the  compositions 
and  the  mean  b.  p.  of  the  azeotropic  mixtures 
formed  by  the  hydrocarbons  or  their  mixtures  and 
ethyl  alcohol.  The  relation  between  the  b.  p.  of 
hydrocarbons  and  the  weight  percentage  of  ethyl 
alcohol  in  azeotropic  mixtures  can  be  represented  by 
a  straight  line  corresponding  with  IF# —(160— Tn  5/1-15 
for  paraffin  and  naphthene  hydrocarbons  and  with 
W#— ( 1 40 — J}ji  )/0*89  for  aromatic, hydrocarbons,  where 
IF//  is  the  weight  percentage  of  hydrocarbon  in  the 
azeotropic  mixture  and  Tn  the  b.p.  of  the  hydrocarbon. 
These  results  were  arrived  at  from  distillation  experi¬ 
ments  with  azeotropic  mixtures  of  ethyl  alcohol 
with  the  following  purified  hydrocarbons  ;  "mhexane, 
cyclohexane,  cyclohexane,  .n-heptane,  methylo/do- 
Jiexane,  benzene,  toluene,  and  purified  commercial 
gasoline  samples  of  h.  p.  117— 119°,  129—131°,  and 


140—150°,  respectively.  The  observed  values  of  the 
weight  percentage  of  hydrocarbons  contained  in 
azeotropic  mixtures  agree  with  the  calculated  values 
to  within  ^3%,  Hydrocarbons  or  their  mixtures 
with  b.  p.  below  45°  or  above  160°  cannot  form 
azeotropic  mixtures  under  atmospheric  pressure. 

The  relations  between  the  b.  p.  of  hydrocarbons 
and  azeotropic  mixtures  are  represented  by  a  hyper¬ 
bolic  curve  of  formula  (Z^— Tjz)(81—T,iz)=K,  where 
Taz  is  the  b.  p.  of  azeotropic  mixture  and  K  is  a. 
constant  equal  to  about  230  for  paraffin  and  naphthene 
hydrocarbons,  and  about  150  for  aromatic  hydro¬ 
carbons.  The  b.  p.  of  azeotropic  mixtures  can  thus  bo 
calculated  from  the  b.  p.  of  the  hydrocarbon  contained 
in  the  azeotropic  mixtures  to  within  ±1%* 

For  commercial  gaeolino  having  a  wide  range  of 
b.  p.,  good  agreement  is  shown  between  the  observed 
and  the  calculated  values  of  TAz*  The  formulas  given 
above  arc  equally  applicable  to  hydrocarbon  mixtures 
having  a  wide  range  of  b.  p.  provided  Tn  and  TAZ 
are  taken  as  mean  the  b.  p.  of  the  hydrocarbon 
mixture  and  of  the  azeotropic  mixture,  respectively. 

Pm.  A.  Pratt. 

Azeotropism  in  binary  systems  containing  an 
amide.  M.  Lecat  (Ann.  Soc.  Sen  Bruxelles,  1927, 
47,  B,  ii,  87 — 97). — The  azeotropic  data  for  binary 
systems  containing  acetamide  or  propionamido  are 
collected  and  discussed.  Empirical  formulae  arc 
given  for  the  azeotropic  lowering  in  systems  con¬ 
taining  hydrocarbons,  esters,  halogen  compounds 
or  ethers,  and  acetamide.  J.  S.  Carter. 

New  binary  azeotropes.  IX.  M.  Lecat  (Ann. 
Soc.  Sei.  Bruxelles,  1927  ,  47,  B,  i,  149 — 158). — A 
further  list  of  binary  azeotropic  mixtures  and  non- 
azeotropic  systems  is  given.  J.  S.  Carter. 

Partial  vapour  pressures  of  benzene  -toluene 
and  benzene-ethylbenzene  mixtures,  T.  Bell 
and  R.  Wright  (J.  Physical  Chem.,  1927,  31,  1884 — 
1880), — The  partial  pressures  of  the  above  mixtures 
have  been  determined  at  20°  using  the  air-current 
method  and  analysing  the  condensed  liquid  by  means 
of  the  effect  on  the  f.-p.  depression  of  an  added 
quantity  of  benzene.  Complex  formation,  if  any, 
occurs  only  to  a  slight  extent.  L.  S.  Theobald. 

Viscosity  of  fused  metals  and  alloys.  I.  L. 
Losana  (Notiz.  Chim.-Ind.,  1927,  2,  1 — 4 ;  Chem. 
Zentr.,  1927,  i,  270(3). — A  description  of  methods. 

A.  A.  Eldridge. 

Copper-silicon  alloys  of  high  copper  content, 
W.  Geiss  and  J.  A.  M,  van  Liemft  (Z.  anorg.  Chem., 
1927,  168,  31 — 32). — The  electrical  resistance  R,  the 
temperature  coefficient  cc  of  the  resistance,  and  the 
tensile  strength  of  copper-silicon  alloys  containing 
up  to  6%  Si  have  been  measured  between  20°  and 
100°.  Ra  is  approximately  constant  up  to  5%  Si; 
above  this  limit  R  increases  very  rapidly,  but  the 
change  in  cc  is  very  small.  The  rate  of  corrosion  of 
the  alloys  in  air  decreases  with  increase  of  silicon 
content’  H.  F.  Gillbe. 

Rate  of  evaporation  of  small  spheres  as  a 
method  of  determining*  diffusion  coefficients. 
Diffusion  coefficient  of  iodine.  R,  Topley  and 
R.  Whytlaw-Gray  (Phil.  Mag,,  1927,  [vii],  4,  873 — 
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888). — An  experimental  arrangement  is  described 
for  measuring  the  rate  of  evaporation  of  freely- 
suspended  spheres  of  volatile  material.  It  is  shown 
that  the  diffusion  coefficient  of  the  vapour,  D,  is 
given  by  the  equation  —  dS jdi = 8xM Dp jpRt,  where 
8  is  the  surface  area  of  the  sphere  at  a  time  t,  M  the 
moL  wt.,  p  the  saturation  pressure  of  the  vapour,  and 
p  the  density  of  the  sphere.  The  correction  applied 
for  the  self-cooling  of  the  sphere  is  given  by  T2— T1— 
pD\jRTJe%  where  k  is  the  specific  conductivity  of  the 
gas  through  which  diffusion  takes  place  and  X  the 
specific  heat  of  the  material.  The  values  of  D  for 
iodine  measured  at  4  temperatures  showed  good 
agreement  with  direct  measurements  in.  straight 
tubes,  the  mean  values  being  0*0851,  0*0814,  0*0808, 
and  0*0767  at  304)5°,  25*03°,  20*00°,  and  14-00° 
respectively,  C.  J.  Smith  ells. 

Reciprocal  action  between  dissolved  gases 
and  solvent  on  the  basis  of  the  dependence  of 
gas  solubility  on  temperature.  G.  Tammann 
(Z.  Elektrochcm.,  1927,  33,  425— 428).— Theoretical. 
The  solubility  of  gases  in  water  is  closely  related  to 
the  presence  of  the  polymerised  molecules,  (H20)6, 
and  the  form  of  the  temperature-solubility  curves 
for  the  commoner  gases,  as  well  as  the  formation  of 
crystalline  hydrates,  are  discussed  in  reference  to  this 
view.  L.  S.  Theobald. 

Traube’s  rule  in  connexion  with  hydrotropy. 
[Influence  of  salts  of  alkylbenzenesulphonic  acids 
on  tbe  solubility  of  benzoic  and  phthalic  acids,] 
H.  Freundliok  and  G.  Y.  Slottman  (Bioclicm.  Z., 
1927,  188,  101— 111).— Measurements  have  been 
m ado  at  20°  of  the  solubility  of  benzoic  and  phthalic 
acids  in  water  in  the  presence  of  varying  concen¬ 
trations  of  sodium  benzenesulphonate,  p-toluene- 
sulplionate,  and  p-ethylbenzenesulphonate.  The 
ratio  of  the  increase  of  solubility  A L  to  the  solubility 
Lc  is  a  function  of  the  concentration  C  of  the  added 
salt  of  the  form  }%=XX)cn7  where  LjLc  and 
and  n  are  constants  specific  to  the  system  concerned. 
The  ratio  of  the  concentration  of  sodium  benzene¬ 
sulphonate  to  that  of  sodium  p-toluenesnlphonate, 
and  of  sodium  p-toluenesulphonate  to  that  of  sodium 
p-ethylbenzenesulphonate  which  produce  the  same 
increase  in  solubility  of  benzoic  acid  has  a  mean  value 
of  1*54  throughout  the  range  examined.  In  the 
case  of  phthalic  acid  this  ratio  has  a  mean  value  of 
1*6L  These  results  therefore  provide  a  further 
illustration  of  Traubo’s  rule  for  an  homologous  series. 

E.  A.  Lunt. 

Ionic  distribution  coefficients.  E.  Larsson 
(Svcnsk  Kem,  Tidskr.,  1927,  39,  122 — 130;  Chem. 
Zentr. ,  1927,  ii,  1231 — 1232).— The  solubility  of  silver 
acetate,  propionate,  benzoate,  phenylacetate,  hydro  - 
cinnamate,  phonoxyacetate,  benzilate,  a-naphthoate, 
and  triphenylpropionatc  in  water  and  alcohol  at 
25°  was  determined  by  titration  with  thiocyanate ; 
values  of  P(M)  in  the  equation  P(Ag)+P(A)  = 
2  log  L  /G—0’4/A  3+4/21 3,  where  and  i2  are  the 
solubilities  and  P{ Ag)=2T,  are  tabulated.  The 
greater  the  number  of  benzene  rings  in  the  anion,  the 
smaller  (in  general)  is  the  distribution  coefficient ; 
anions  containing  hydroxyl  or  carboxyl  groups  yield 
larger  values.  For  a  monobasic  tartaric  ion  the  value 


3*3  is  computed ;  for  succinic  acid  3-0,  and  for 
propionic  acid  1*6.  A,  A.  Eldridge, 

Adsorption.  IV.  Adsorption  by  coconut  char¬ 
coal  from  binary  mixtures  of  saturated  vapours, 
Tbe  systems  metbyl  alcohol-benzene,  ethyl 
alcohol-benzene,  «~propyl  alcohol-benzene,  and 
ii-butyl  alcohol-benzene,  F.  G.  Tryhorn  and 
W.  F.  Wyatt  (Trans.  Faraday  Soc,,  1928,  24,  36 — 
47). — The  experimental  method  was  the  same  as  that 
used  for  ethyl  alcohol-benzene  mixtures  (A.,  1926, 
788).  A  review  of  the  results  for  the  four  systems 
confirms  the  theory  of  three-stage  adsorption  already 
put  forward  (loc.  ciL).  The  sharpness  and  extent 
of  the  second  stage  vary  greatly  from  system  to 
system.  For  the  methyl  and  ethyl  alcohol  mixtures 
this  stage  is  usually  well  defined,  but  is  indistinguish¬ 
able  in  the  propyl  alcohol  mixtures.  In  the  butyl 
alcohol  mixtures  it  becomes  more  prominent  and 
extensive  as  the  concentration  of  alcohol  in  the 
liquid  increases.  This  tendency  towards  second-stage 
masking  also  occurs  in  the  metlyyl  and  ethyl  alcohol 
mixtures,  when  the  initial  liquid  mixtures  are  near 
to  those  of  the  minimum  b.  p.,  and  an  explanation  is 
offered  which  suggests  that  the  replacement  of 
alcohol  by  benzene  molecules  (or  vice  versa)  in  the 
adsorbate  is  synchronous  with  a  steady  increase  in 
the  number  of  molecules  adsorbed.  The  cause  of 
the  replacement  is  to  be  found  in  the  tendency  of  the 
liquid  adsorbate  to  come  into  equilibrium  with  the 
remaining  liquid  mixture.  As  equality  of  composition 
is  never  reached,  it  is  inferred  that  the  selective 
properties  of  a  charcoal  modify  the  vapour  pressures 
of  adsorbed  substances  in  different  degrees  (cf.  Baker, 
J.C.S.,  1927,  949).  A  quantum  mechanism  based  on 
energy  transfer  in  the  infra-red  region  is  suggested 
for  this  effect.  L.  F.  Gilbert, 

Selective  adsorption  [of  electrolytes  during 
precipitation],  M.  Geloso  and  (Move.)  L.  S. 
Levy  (Compt.  rend.,  1928,  186,  35— 37).— The 
distribution  of  electrolytes  between  the  solid  and 
liquid  phases  produced  by  the  precipitation  of 
manganese  dioxide  from  an  acid  solution  containing 
ferric  and  cupric  sulphates  has  been  studied.  The 
distribution  of  each  electrolyte  between  the  solid 
and  liquid  phases  does  not  appear  to  be  modified  by 
the  presence  of  the  other  electrolyte.  J,  Grant. 

Adsorption  by  metallic  hydroxides.  V.  Com¬ 
parative  study  of  tbe  adsorptive  power  of  iron, 
aluminium,  and  chromium  hydroxides  for  acids 
and  alkali.  K.  C.  Sen  {J,  Physical  Chem.,  1927, 
31,  1840 — 1841). — The  adsorption  of  citric,  racemic, 
oxalic,  malic,  succinic,  hippurie,  benzoic,  and  sulphuric 
acids  and  of  arsenious  oxide  by  chromium  hydroxide 
is  much  greater  than  by  ferric  and  aluminium  hydr¬ 
oxides.  Except  for  sulphuric  acid,  ferric  hydroxide 
shows  a  greater  adsorptive  power  than  aluminium 
hydroxide.  L.  S.  Theobald. 

Adsorption  ot  acids  by  filter-paper.  II.  S.  G. 
Mokrusciiin  and  E.  J.  Krylov  (Kolloid-Z.,  1927. 
43.  387 — 389). — On  the  basis  of  the  theory  of  electrical 
adsorption  (Mokrusciiin  and  Essin,  A,,  1926,  573)  an 
explanation  is  given  of  the  fact  that  for  small  amounts 
of  adsorption  the  maximal  adsorption  is  reached  at 
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low  concentrations.  Curves  are  given  for  the  adsorp¬ 
tion  of  citric,  formic,  phosphoric,  arsenic,  acetic, 
monoehlor  oaeetie ,  and  trichloroacetic  acids  by  filter 
paper.  The  experimental  results  are  in  complete 
agreement  with  the  formula  previously  derived  (foe. 
cit.}.  E.  S.  Hedges. 

Adsorption  on  dissolved  molecules.  II. 
Ml  S.  Marinesco  (J.  China,  plays.,  1927,  24.  593 — 
620 ;  cf.  A.,  1927, 1 135). — 1 The  viscosities  and  diffusion 
coefficients  of  solutions  of  certain  fluorescein  deriv¬ 
atives  etc.  in  water  and  in  various  alcohols  have  been 
measured.  To  obtain  the  diffusion  coefficients  a 
microcolorimeter  of  special  design  was  used.  The 
results  are  interpreted  in  terms  of  Einstein’s  theory 
(Z.  Elektrocheim,  1908,  14,  235 — 239),  and  indicate 
the  formation  of  an.  adsorbed  layer  of  the  solvent 
on  the  surface  of  the  large  solute  molecules.  This 
layer  is  approximately  unimolecular  for  all  the 
solvents  considered,  although  the  degree  of  adsorption 
depends  to  some  extent  on  the  electrical  properties 
of  the  solvent  and  of  the  solute.  In  alkaline  solutions 
of  fluorescein  a  layer  of  hydroxyl  ions  may  be 
adsorbed  and  adsorption  of  the  solvent  is  then 
prevented.  G.  A.  Elliott. 

Absorption  of  water  by  gelatin,  I),  J.  Lloyd 
and  W.  B.  Pleass  (Bioeliem.  J.,  1927, 21, 1352 — 1367). 
— Sodium  chloride  in  the  presence  of  hydrochloric 
acid  and  up  to  a  concentration  of  0-0121/  suppresses 
the  swelling  of  gelatin  due  to  acid ;  at  greater  con¬ 
centrations  it  causes  a  coagulation  of  the  acid  gelatin. 
The  maximum  of  acid  swelling  is  at  pn  2-6.  In  the 
presence  of  sodium  hydroxide  the  salt  also  suppresses 
the  swelling  due  to  the  alkali.  The  salt  has  no 
further  action  even  at  high  concentrations  (2Jf). 
The  maximum  alkaline  swelling  is  at  pK  9-8.  The 
swelling  of  gelatin  due  to  acid  or  alkali  increases  as 
an  exponential  function  of  the  temperature.  The 
point  of  minimum  swelling  of  ash-free  gelatin  (iso¬ 
electric  point)  is  at  pu  5*9.  At  this  point  sodium 
chloride  promotes  water  absorption,  swelling  being 
proportional  to  the  logarithm  of  the  concentration 
of  the  salt.  At  pu  5  in  the  absence  of  salts  swelling 
increases  slowly  with  rising  temperature  up  to  15°  or 
18%  after  which  with  further  rise  there  is  a  decrease 
of  swelling  at  the  same  pH,  Sodium  chloride  increases 
swelling  slowly  with  temperature  up  to  about  18% 
after  which  there  is  very  rapid  increase  ending  at 
about  20°  in  complete  dissolution  of  the  gelatin. 
The  greater  the  concentration  of  sodium  chloride 
present  the  lower  the  temperature  at  which  dis¬ 
solution  occurs.  At  pn  7  in  the  absence  of  salts 
gelatin  shows  some  swelling  due  to  the  alkali  present. 
The  addition  of  sodium  chloride  up  to  0*0111  causes 
a  suppression  of  swelling ;  at  greater  concentrations 
the  salt,  as  at  pn  5*0,  induces  a  swelling  which  is  in 
logarithmic  ratio  to  its  concentration .  At  p$i  1  in 
salt  solutions  stronger  than  0*0111  the  effect  of 
temperature  on  swelling  resembles  that  at  pR  5. 
When  the  concentration  of  sodium  chloride  is  less 
than  0  Oil/,  or  in  the  absence  of  salts,  the  effect  of 
temperature  on  swelling  at  <pn  7  is  intermediate 
between  its  effects  in  the  alkaline  and  in  the 
isoelectric  zones.  When  gelatin  is  in  solution  as 
electrically- charged  particles  the  effect  of  adding 


sodium  chloride  is  mainlv  electrostatic,  but  when 
present  in.  electrically  neutral  forms  the  salt  acts  by 
adsorption  and  hydration.  The  theoretical  aspects 
of  swelling  are  discussed.  S.  S.  Zilva. 

Heat  of  adsorption  of  oxygen  on  charcoal. 
A.  F.  H.  Ward  and  E.  K.  Rideal  (J.C.S.,  1927, 
3 1 1 7 — 3 1 28) . — An  apparatus  for  the  determination 
of  the  heat  of  adsorption  and  the  amount  of  adsorption 
of  oxygen  by  charcoal  is  described,  and  values  have 
been  obtained  for  four  different  charcoals.  The  rates 
of  an toxi dation  have  been  measured  at  40°  by  the 
method  of  Rideal  and  Wright  (A„  1925,  ii,  806),  *  The 
area  of  methylene-blue  adsorption,  the  ash  content, 
and  the  true  and  apparent  bulk  densities  have  also 
been  determined.  High  initial  heats  of  adsorption 
were  observed,  due  to  the  existence  of  patches  of  more 
active  charcoal  surface.  The  extent  of  these  was 
measured  by  the  amount  of  oxygen  adsorbed,  and 
was  found  to  be  proportional  to  the  rate  of  an t oxid¬ 
ation  of  the  charcoal.  From  data  previously  obtained 
(foe.  cit.},  it  is  possible  to  calculate  the  amount  of 
amyl  alcohol  necessary  to  poison  the  autoxidation 
of  the  charcoals  considered.  This  beat's  a  constant 
ratio  to  the  amount  of  oxygen  adsorbed  with  the 
Initial  high  heat  of  adsorption.  The  behaviour  of  one 
charcoal  of  high  ash  content  was  exceptional  and 
seems  to  indicate  an  instability  of  the  carbon  surface. 

M.  8.  Burr. 

Determination  of  the  value  of  adsorbents.  W. 
Baciimann  and  L.  Maier  (Z.  anorg.  Client.,  1927, 168, 
61 — 72). — Detenu i nation  of  the  adsorption  maximum 
of  an  adsorbent  does  not  give  complete  information 
as  to  its  value,  especially  for  industrial  purposes. 
Complete  sorption  and  desorption  curves  are  necessary. 
Such  curves  may  be  obtained  for  silicic  acid  gels  by 
Gust&veFs  method  with  considerable  accuracy,  and 
in  1  /20th — 1  /30th  of  the  time  usual!}-  required.  The 
characteristic  hysteresis  curves  are  obtained. 

M.  F.  Gillbit. 

Absorption  of  butyric  acid  on  water  surfaces. 
C.  R,  Bury  (Phil.  Blag,,  1927,  [viij,  4,  980—984),— 
Calculations  of  the  amount  of  butyric  acid  absorbed 
on  water  surfaces,  from  measurements  of  surface 
tension,  have  assumed  that  the  activity  of  the  acid  is 
proportional  to  its  concentration.  This  assumption 
is  unjustified  and  new  calculations  using  Jones  and 
Bury’s  values  for  activity  (this  voh,  128)  are  given. 
Butyric  add  forms  saturated  surface  layers  at  the 
water-air  surface,  in  which  the  area  occupied  by  a 
molecule  of  acid  is  independent  of  concentration  over 
a  wide  range,  but  increases  slightly  with  temperature. 
The  area  occupied  by  a  molecule  at  the  water- 
hexane  interface  is  smaller  than  at  the  water-air 
surface,  but  larger  than  that  occupied  by  the  higher 
fatty  acids  and  alcohols.  There  is  no  evidence  of  the 
formation  of  a  saturated  surface  layer  at  the  water- 
benzene  interface.  C.  J.  Smithells, 

Adsorption.  XXI.  Influence  of  similarly 
charged  ions  on  the  coagulation  of  sols  of  Congo- 
red,  b enz opur nur in ,  and  cerium  hydroxide,  3. 
Ghosh  and  X,  B.  Dhae  (Kolloid-Z,,  1927,  43,  389— 
395). — in  their  behaviour  towards  coagulation,  sob 
may  be  divided  info  two  groups,  which  the  authors 
term  “  anomalous  ”  and  <f  normal,”  The  anomalous 
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sols  require  more  of  a  univalent  positive  ion  for 
coagulation  in  dilute  than  in  concentrated  solution, 
and  the  coagulating  power  of  a  mixture  of  electrolytes 
with  ions  of  different  valencies  is  not  additive 
towards  such  a  sol.  Congo-red  is  an  anomalous  sol, 
and  cerium  hydroxide  behaves  as  a  normal  sol. 
Benzopurpurin  occupies  an  intermediate  position, 
since  it  behaves  normally  towards  mixtures  of 
electrolytes,  but  gives  an  anomalous  dilution  effect, 

E.  S,  Hedges, 

Sorption,  M.  Table  (Bull,  Chem.  Soc,  Japan, 
1927,  2,  304), — A  reply  to  Saraeshima  {A.,  1927, 
1135),  R,  Cuthill. 

Hydrolytic  adsorption  and  equilibrium  dis¬ 
placement.  D,  Talmud  (Kolloid-Z,,  11327,  43, 
380 — 387), — When  a  solution  of  aluminium  sulphate 
is  agitated  with  activated  charcoal,  adsorption  of 
sulphuric  acid  occurs  and  the  excess  of  aluminium 
hydroxide  remains  in  colloidal  solution.  The  amount 
of  sulphuric  acid  adsorbed  can  be  determined  by 
washing  out  the  charcoal  with  an  emulsion  of  light 
petroleum  in  water  and  then  titrating  with  sodium 
carbonate.  Using  a  mixed  solution  containing 
0T)6%  of  aluminium  sulphate  and  4*01%  of  potassium 
sulphate,  the  amount  of  sulphuric  acid  adsorbed 
by  charcoal  is  greater  than  the  sum  of  the  amounts 
adsorbed  from  the  two  solutions  separately. 

'  E.  S/Hedges, 

Adsorption  anomalies.  Wo.  Ostwald  (Ivolloid- 
Z.,  1927,  43,  2G8 — 276). — From  a  consideration  of 
published  data  it  is  shown  that  adsorption  anomalies 
occur  both  for  very  small  and  very  large  amounts  of 
the  adsorbent.  The  relative  adsorption  decreases  for 
small  amounts  of  the  adsorbent  and  lias  a  maximum 
value  for  a  critical  amount  of  solid  phase.  When  a 
largo  excess  of  the  adsorbent  is  used,  the  relative 
adsorption  again  falls,  but  later  passes  through  a 
minimum  and  begins  to  rise  again.  The  behaviour 
is  explained  as  being  due  to  the  dispersion  of  some 
of  the  adsorbent,  so  increasing  the  surface ;  with  very 
small  amounts  of  adsorbent,  the  adsorption  causes  tho 
coagulation  of  this  dispersed  material,  corresponding 
with  the  fall  in  the  relative  adsorption.  The 
anomaly  in  the  region  of  large  amounts  of  adsorbent 
is  explained  as  a  normal  function  of  the  curve  con¬ 
necting  xjm  with  m,  where  a:  is  the  amount  of  adsorbed 
material  and  m  the  amount  of  adsorbent. 

E.  S.  Hedges. 

Derivation  of  an  adsorption  equation  from 
Langmuir’s  theory  of  residual  valencies.  M.  N. 
Chakbayabti  and  N.  R.  Dilvr  (Kolloid-Z.,  1927,  43, 
377 — 386). — The  following  adsorption  equation  is 
derived ;  ajA — (ayijK)Vnj[l-{-(ay,jK)Vn]}  whore  a  is  the 
adsorption  coefficient.  \x  tho  number  of  molecules 
striking  against  the  surface,  a  the  adsorbed  amount, 
A  the  maximal  adsorption,  and  n  the  valency  of  tho 
adsorbed  ions.  It  follows  from  the  equation  that  for 
strong  adsorption  tho  degree  of  adsorption  will 
increase  with  the  valency  of  the  ion,  but  for  slight 
adsorption  the  multivalent  ions  will  bo  adsorbed 
least.  For  small  concentrations  of  the  adsorbed 
substance  the  equation  approximates  to  the  ordinary 
logarithmic  equation.  The  equation  shows  that  the 
diminution  of  adsorption  by  the  presence  of  a  foreign 


substance  is  the  greater  the  less  the  substance  m 
adsorbed.  This  lias  been  established  experimentally. 
The  theory  is  in  good  agreement  with  experiments  on 
the  adsorption  of  various  electrolytes  by  manganese 
dioxide  and  by  the  hydroxides  of  iron,  aluminium, 
and  chromium.  E,  S,  Hedges. 

Cohesion  in  surface  films.  N.  K.  Adam  (Trans. 
Faraday  Soc.,  1927,  24,  149 — 154). — The  nature 
of  the  cohesive  forces  in  surface  films  of  long- 
chain  substances  on  water,  aqueous  solutions,  and 
hydrochloric  acid  is  discussed.  These  films  arc  of 
three  types,  the  condensed  type  with  close-packed, 
nearly  vertically  oriented  molecules,  the  gaseous 
type,  in  which  the  molecules  are  flat  in  the  surface 
and  move  independently,  and  the  expanded  type, 
intermediate  in  area  and  properties  between  the  first 
two.  The  author’s  previous  suggestion  (A.,  1926, 
1002),  that,  in  the  expanded  typo,  the  molecules  have 
their  chains  coiled  in  helices  with  vertical  axis,  is 
rejected  because  liquid-expanded  films  have  now  been 
found  with  areas  different  from  tho  48  A.2,  which  was 
previously  considered  to  bo  a  constant  for  this  typo  of 
film,  this  supposed  constancy  being  the  foundation 
for  the  helical  theory.  These  films  probably  contain 
tilted  molecules,  but  the  peculiar  properties  of  each 
head  determine  primarily  the  spacing  of  tho  heads,  and 
secondly  the  tilting  of  the  chains.  In  the  condensed 
films  the  rigidity  increases  with  the  length  of  the  chain, 
tho  temperature  of  expansion  at  which  the  condensed 
film  breaks  down  being  raised  about  10°  near  0°,  and 
7°  near  60°  for  each  additional  carbon  atom.  The 
lateral  adhesion  also  depends  on  the  heads  and  end 
groups,  Tho  attraction  of  the  end  group  for  water 
is  one  of  the  chief  factors  in  determining  the  stability 
of  a  film,  the  following  being  a  rough  classification ; 
(a)  very  weak  attraction,  no  film  formed  ;  hydro¬ 
carbon,  *CH2I,  #0HJBr,  *CH2C1 ;  (h)  weak  attraction, 
films  unstable  (groups  in  increasing  order  of  attrac¬ 
tion  for  water)  :  •CHyOMc,  *C6HyOMe?  *OAc ;  (c) 
strong  attraction :  *CH2*OH,  *COoH,  UN-,  -C(>NH*, 
*CHIN*OH,  •C0H(J‘OH,  *0H2Ac.  It  is  probable  that 
the  inter  molecular  forces  in  these  films  arc  of  tho 
same  nature  as  those  in  the  crystals  of  the  substances 
concerned,  and  relations  between  the  in.  p.  are  traced 
in  this  way.  W.  Hume-Rothery. 

Effect  of  the  acidity  of  the  support  on  the 
structure  of  unimolecular  films,  H.  Eg  nee  and 
G.  Hagg  (Phil.  Mag.,  1927,  [vii],  4,  667— 070).— The 
dissociation  constants  of  the  fatty  acids  are  all  in 
the  region  of  1th5,  and  it  has  been  shown  by  Adam 
(A.,  3921,  ii,  488)  that  a  palmitic  acid  film  on  water 
exhibits  a  maximum  spreading  tendency  when  the 
pu  of  tho  water  is  less  than  5*5.  It  is  suggested  there¬ 
fore  that  for  films  of  fatty  acid  on  water  the  hydrogen- 
ion  concentration  at  which  the  spreading  is  most 
rapid  is  numerically  equal  to  the  negative  logarithm 
of  acid  dissociation  constants  of  the  fatty  acid.  The 
possible  application  of  the  principle  to  the  determin¬ 
ation  of  the  dissociation  constants  of  sparingly  soluble 
substances  is  indicated.  A,  E,  Mitchell. 

Electrostatically  charged  limiting  surfaces . 
R.  Auerbach  (Kolloid-Z.,  1927,  43,  114 — 131).— T3ie 
diminution  in  surface  tension  of  liquids  bearing  simple 
electrostatic  and  double-layer  charges  has  been 
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studied  theoretically,  and  investigated  experiment¬ 
ally  for  water,  mercury,  acetone,  and  isobutyl 
alcohol.  Under  certain  definite  conditions  repro¬ 
ducible  negative  values  for  the  surface  tension  were 
obtained. 

The  energetics  of  electrical  dispersion  are  discussed. 
By  means  of  electrical  charges,  liquids  may  be  dis¬ 
persed  in  air  or  insulating  liquids,  resulting,  in  the 
latter  ease,  in  emulsions  of  the  water- in- oil  type,  in 
which  the  disperse  phase  carries  free  charges.  It 
is  possible  to  recover  these  charges  so  that  the  system 
may  be  regarded  as  an  “  accumulator for  freo 
electrical  energy.  The  evidence  for  this  view  is  that 
an  electroscope  may  be  discharged  or  a  Geisslor  tube 
made  to  glow  from  the  emulsion.  R.  A,  Morton. 

Surface  tension  of  protein  solutions.  III. 
J.  II.  St  Johnston  (Biochem.  J.,  1927,  21,  1314 — 
1328). — As  in  the  case  of  gelatin  {of.  A.,  1925,  ii, 
659 ;  1,926,  1092)  the  surface  tension  of  caseinogeii 
and  egg- album  in  solutions  varies  with  the  pR.  There 
is  a  maximum  at  the  isoelectric  point  and  secondary 
maximum  at  a  lower  ;  the  minimum  corresponds 
with  the  maxima  of  other  properties.  Neutral  salts 
in  low  concentration  lower  the  surface  tension  of  the 
above  proteins  in  acid  solution  but  raise  it  in  a  greater 
concentration.  Denafcu ration  of  egg-albumin  lowers 
its  surface  tension.  There  is  a  rapid  fall  at  first  in 
the  surface  tension  of  freshly  made  up  acid  or  alkaline 
solutions  of  ( ‘as ei nogen,  the  equilibrium  not  being 
reached  until  nearly  24  hours.  The  bearing  of  these 
results  on  the  Domian  equilibrium  is  discussed. 

S.  S.  ZlLVA. 

Permeability  of  membranes.  IV.  Variations 
of  transfer  numbers  with  the  dried  collodion 
membrane  produced  by  the  electric  current. 
L.  Michaelis  and  A.  A.  Weech  (J.  Gen.  Physiol., 
1927,  11,  147—168;  cf.  A.,  1027,  727).— When  an 
electric  current  is  passed  through  a  collodion  mem¬ 
brane  separating  a  solution  of  potassium  chloride  on 
the  cathode-  side  from  a  solution  of  potassium  nitrate 
on  the  anode  side  the  transfer  number  for  chlorine 
ions  depends  on  the  concentration  of  potassium 
chloride,  also  on  the  strength  of  the  current  and  on 
the  previous  treatment  of  the  membrane. 

W.  0.  Kermaok. 

Permeability  of  gelatin  membranes.  R.  Col- 
lander  {Protoplasma,  1927,3,  2 1 3 — 222) . — Although 
the  living  protoplasm  is  much  more  readily  permeable 
to  surface -active,  and  incidentally  lipoid-soluble, 
substances  than  to  inactive  substances,  such  differences 
arc  not  observed  with  membranes  of  copper  ferro- 
cyanide  or  collodion  (A.,  1926,  ii,  201 ;  1920,  791). 
The  behaviour  of  these  two  classes  of  substances  to¬ 
wards  a  gelatin  membrane  has  therefore  been  investig¬ 
ated  to  ascertain  whether  a  membrane  composed  of 
protein  substance  resembles  the  living  protoplasm 
in  its  selective  permeability.  Such  investigations 
have  been  carried  out  by  Traube  and  co -workers  (ef. 
A.,  1925,  i,  735),  but  it  is  claimed  that  their  results 
axe  inconclusive  since  the  molecular  dimensions  of  the 
substances  investigated  are  email  compared  with 
the  pore  dimensions  of  the  gelatin  gel.  No  such 
criticism  can  be  levelled  against  the  present  data, 
which  have  reference  to  thick  membranes  and  to 


organic  substances  of  high  mol.  wt.  A  surface-active 
and  -inactive  substance  were  allowed  to  diffuse 
simultaneously  through  the  same  membrane,  measure¬ 
ments  being  made  with  aqueous  and  methyl-alcoholic 
solutions.  Tho  measurements  show  that  molecular 
size  (as  measured  by  molecular  refraction}  is  the  main 
factor  governing  the  rate  of  diffusion,  the  capillary- 
active  or  -inactive  nature  of  the  substance  being 
relatively  unimportant.  The  differences  between  tho 
present  results  and  those  obtained  with  the  living 
protoplasm  are  briefly  discussed,  and  the  present 
data  interpreted  as  supporting  the  lipoid  theory. 

J.  B.  Garter. 

Dialysis.  I.  Law  of  decrease  in  dialysis. 
II.  Course  and  rate  of  dialysis  as  a  function 
of  the  11  specific  surfaced1  H.  Rrxhtzinger  (Z. 
anorg.  Chem.,  1927,  168,  145—149,  150 — f53). — 

I.  It  is  found  that  if  c0  is  the  concentration  of  a 
diffusible  ion  or  molecule  at  the  commencement  of  a 
dialysis,  the  concentration  ct  after  a  time  t  is  given  by 
the  expression  c*=c0e~Ab  Here  X  is -a  constant  if  the 
liquid  being  dialysed  is  kept  well  mixed,  the  specific 
surface  is  not  too  small,  the  concentration  difference 
of  the  diffusible  ion  on  the  two  sides  of  the  membrane 
is  maintained  maximal,  and  considerable  temperature 
variations  do  not  occur.  From  the  above  equation, 
the  rate  of  dialysis  at  time  t  may  bo  shown  to  be 
given  by  the  relation  d{c0— ct)jdi^Xct. 

II.  For  a  particular  dialysis,  X  is  directly  pro- 
ortional  to  the  specific  surface,  from  which  it  may  be 
educed  that  the  times  required  to  reach  a  given  con¬ 
centration  are  inversely  proportional  to  the  specific 
surface,  and  also  to  X.  Ii.  Cuthell. 

Filtration  phenomena.  A.  Simon  and  W.  Net  if 
(Z.  anorg.  Chem.,  1927,  168,  221 — -254). — Experi¬ 
ments  have  been  made  on  the  rate  of  filtration  of 
water  and  aqueous  solutions  of  electrolytes,  chiefly 
acids  and  bases,  through  various  types  of  crucible 
with  porous  bottom,  including  Schott  crucibles  with 
sintered  glass  bottoms,  Berlin  crucibles  with  porous 
porcelain  plates,  Haldcnwangcr  porous  porcelain 
crucibles,  and  a  Neubauer  platinum  crucible.  In  fi Iter- 
ing  with  the  aid  of  suction,  it  is  found  that  as  the 
amount  of  liquid  which  has  passed  through  the 
crucible  increases,  the  rate  of  filtration,  even  of  pure 
water,  diminishes,  gradually  at  first,  then  more  and 
more  rapidly,  until  the  crucible  becomes  practically 
stopped  up.  The  rate  at  which  stoppage  is 
approached  is  different  for  different  liquids,  and  in 
some  instances  a  particular  liquid  may  temporarily 
promote  the  subsequent  filtration  of  a  different  liquid. 
Hydroxide  solutions  appear  to  be  particularly  effective 
in  blocking  up  the  filter,  yet  the  phenomenon  is  not 
entirely  ionic,  since  it  is  observed  with  non-  electrolytes, 
such  as  acetone.  With  all  the  liquids  examined,  it  is 
found  that  a  second  filtration  following  soon  after  the 
first  occurs  at  a  steady  rate,  without  the  crucible 
becoming  choked.  If,  however,  the  first  Filtrate  is 
kept  for  20 — 30  hrs.  in  a  closed  vessel,  or  boiled,  on 
being  filtered  again  it  behaves  m  if  it  were  a  fresh 
unfiltered  liquid,  so  that  it  cannot  be  suspended 
matter  in  the  solutions  which  retards  filtration. 
Under  comparable  conditions,  the  rate  of  filtration  of 
a  freshly-filtered  liquid  is  greater  than  that  of  the 
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same  liquid  unfiltered.  When  unaltered  water  is 
filtered  under  hydrostatic  pressure  without  suction, 
the  rate  of  filtration  first  rises,  then  passes  through  a 
maximum,  and  ultimately  falls  below  the  initial 
rate.  Using  water  which  has  previously  been  filtered, 
however,  the  rate  of  filtration  remains  steady  at  the 
maximum  value,  indicating  that  the  fall  observed  with 
mi  filtered  water  must  be  due  to  the  same  causes  as 
the  phenomenon  manifested  in  filtration  by  suction, 
rather  than  to  the  separation  of  air  in  the  pores  of 
the  filter,  as  Zakarias  has  suggested  (A.,  1925,  ii,  862), 
The  initial  rise  must  be  clue  to  the  wetting  of  the 
capillaries  and  removal  of  air,  since  it  is  absent  when 
boiled-out  waiter  is  filtered  in  a  vacuum  with  a  crucible 
the  pores  of  which  have  previously  been  filled  with 
water.  In  order  to  arrive  at  an  explanation  of  the 
various  phenomena  observed,  attempts  were  first 
made  to  detect  electrification  of  the  sintered  mass. 
After  w’ater  had  been  filtered  through  it,  it  was  found 
to  hold  a  positively- charged  silver  iodide  hydrosol,  but 
to  allow  a  similar  sol  with  a  negative  charge  to 
pass.  Application  of  a  P.D ,  across  the  mass  showed 
little  more  than  an  ordinary  electro-osmosis  effect. 
Attempts  to  detect  static  charges  were  also  fruitless. 
No  evidence  could  be  obtained  of  any  swelling  of  the 
filtering  material.  It  appeared  probable  that  stop¬ 
page  of  the  crucible  might  be  brought  about  by  the 
larger  species  of  water  molecules,  since  the  refractive 
index  of  water  was  slightly  increased  by  filtration, 
but  this  effect  was  subsequently  found  to  be  due  to 
the  removal  of  dissolved  gases.  No  satisfactory 
explanation  of  the  above  phenomena  lias  therefore 
been  obtained.  R.  Cuthill. 

Relationship  between  the  viscosity  of  water 
and  the  pressure  and  that  of  solutions  and  the 
concentration.  G.  Tammann  and  H.  Ease  (Z. 
anorg.  Chem.,  1927,  168,  73 — 85). — The  viscosities 
of  solutions  of  potassium  chloride,  bromide,  and 
iodide  and  of  ammonium  chloride  and  nitrate  have 
been  determined  by  the  Ostwald  viscosimeter  at  0°, 
10°,  30° ,  and  75°  at  concentrations  of  1 — 5Af.  The 
change  of  the  relative  viscosity  of  the  solutions, 
referred  to  water  as  unity  at  each  temperature,  has 
been  calculated  as  a  function  of  the  difference  AK 
between  the  internal  pressure  of  the  solution  and  of 
the  solvent ;  AK  is  interpolated  from  coincident 
pressure  values  of  the  isobars  of  water  under  a  pressure 
AK  and  those  of  the  solutions.  The  differences 
between  the  curves  showing  the  relationship  betiveen 
viscosity  and  external  pressure  yield  linear  curves 
for  all  the  potassium  salts  investigated.  The  relation¬ 
ship  between  the  viscosity  of  water  at  0°  and  the 
pressure  p  is  given  with  considerable  accuracy  for 
the  pressure  range  0—2000  atm.  by  the  equation 
V=1 — 0*1319  X  0*5778  X  10~7p2.  For  the 

potassium  halide  and  nitrate  solutions  the  equation 
1-0-1349  X  +0-577SX  lO-’AJP+a,  *  is 
valid,  r)  being  the  viscosity  of  the  solution  and  uf}  a 
constant  characteristic  of  the  salt.  Similar  equations 
hold  at  higher  temperatures. 

The  variation  with  pressure  of  the  interionic 
friction  in  a  solution  is  similar  to,  but  not  identical 
with,  that  of  the  viscosity,  the  constant  being 
different.  Further,  the  influence  of  temperature  on 


the  viscosity  is  greater  than  that  on  the  interionie 
friction.  *  ’  H.  F.  Gillbe. 

Preparation  of  colloidal  sulphur  by  means  of 
hydrazine.  Wo,  Ostwald  and  I.  Egger  (Kolloid- 
Z.,  1927,  43,  353 — 355). — Stable  sols  of  sulphur  can  bo 
prepared  by  the  action  of  hydrazine  hydrate  on  sulphur 
and  then  dispersing  in  hot  water,  or  by  pouring  the 
sulpliur-hydrazine  solution  into  water  and  then 
dialysing,  B,  S.  Hedges. 

Kinetic  studies  on  the  formation  oi  starch 
paste.  I.  Formation  of  starch  paste  in  the  cold. 
Wo.  Ostwald  and  G.  Frenkel  (Kolioid-Z.,  1927,  43, 
296 — 312). — A  study  has  been  made  of  the  formation 
of  paste  from  starch  suspensions  under  the  influence 
of  various  added  substances,  and  of  the  effect  of 
varying  the  concentration,  temperature,  moisture, 
and  previous  treatment.  The  substances  winch 
facilitate  the  change  are  sodium,  potassium,  and 
ammonium  thiocyanates,  sodium  and  potassium 
hydroxides,  hydrochloric  acid,  sodium  salicylate,  and 
carbamide.  The  viscosity  curve  of  the  process  is 
S-shaped,  like  that  of  the  setting  of  plaster  of  Paris. 
The  experimental  curves  can  be  divided  into  three 
groups, according  to  the  portion  of  the  S-shaped  curve 
which  can  be  realised.  The  addition  agent  becomes 
effective  at  a  certain  critical  concentration  and  has  a 
large  “  concentration  coefficient.5'  The  concentration 
of  the  starch  suspension  and  the  temperature  are  also 
of  great  influence  on  the  velocity  of  formation  of 
paste.  Different  velocities  ivere  found  for  different 
kinds  of  starch,  and  thus  this  effect  can  serve  as  a 
means  for  the  characterisation  of  starch. 

E.  S.  Hedges. 

Aqueous  extracts  of  seeds  as  agents  in  the 
preparation  of  silver  sols.  E.  V.  Miller  and  JR.  P. 
Hibbard  (Plant  Physiol.,  1926, 1, 409 — 413). — Stable, 
negatively-charged  silver  sols  are  obtained  by  adding 
2  drops  of  OTA7 -silver  nitrate  solution  to  the  filtered 
aqueous  extracts  of  various  seeds.  The  reduction, 
which  is  probably  due  to  proteins,  with  sugar  as 
stabiliser,  is  accelerated  by  exposure  to  sunlight, 
although  over-exposure  precipitates  the  silver. 

Chemical  Abstracts. 

Colours  of  colloidal  silver,  especially  on 
flocculation.  E.  Wiegel  (Koll.-Chem.  Beih,,  1927, 
25,  176 — 230). — The  colour  of  colloidal  solutions 
is  discussed  with  particular  reference  to  the 
many  colours  winch  are  characteristic  of  silver  sols. 
Using  p-hydroxyphenylglvcine  as  a  reducing  agent, 
silver  sols  having  a  variety  of  colours  can  be  pro¬ 
duced.  Comparison  of  the  colour  of  such  unpro¬ 
tected  sols  with  that  of  sols  prepared  in  presence  of 
gelatin  shows  that  the  colour  is  in  no  “way  due  to  the 
relations  between  the  gelatin  and  silver  in  the  colloidal 
particle.  The  particles  are  anisotropic,  giving  rise  to 
a  stream -double  refraction.  Unpurified  silver  sols 
prepared  by  Carey  Lea's  method  using  dextrin  undergo 
a  colour  change  on  keeping  for  some  months,  the 
colour  in  transmitted  light  changing  from  yellow7  to 
orange,  purplish-red.  violet,  and  then  blue.  It  is 
shown  that  this  change  is  due  to  a  slow  coagulation 
of  the  colloidal  silver,  and  the  velocity  of  the  change 
depends  on  the  electrolyte  content  of  the  sol.  With 
progressive  coagulation  there  occurs  a  displacement 
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of  the  absorption  maximum  in  the  region  of  greater 
wave-lengths  and  a  broadening  of  the  absorption 
band.  When  the  coagulated  silver  is  dried,  a  product 
is  formed  the  colour  of  which  is  complementary  to  the 
colour  of  the  sol  in  transmitted  light.  The  stream - 
diehroism  observed  in  the  silver  sols  on  slow  coagul¬ 
ation  shows  that  the  particles  arc  anisotropic,  and 
comparison  of  the  experimentally  obtained  extinction 
curve  with  theoretical  curves  leads  to  the  conclusion 
that  the  particles  are  leaf -like.  The  anisotropy  be¬ 
comes  stronger  with  increasing  age  of  the  sol.  Experi¬ 
ments  were  also  carried  out  on  Carey  Lea's  silver  sols 
prepared  by  the  citrate  method.  It  was  observed 
that  the  flocculating  power  of  bivalent  cations  is 
about  100  times  that  of  univalent  cations.  In  sols 
prepared  both  by  the  dextrin  method  and  also  by  the 
citrate  method,  flocculation  by  bivalent  cations  is 
accompanied  by  the  normal  colour  sequence  :  yellow, 
red,  violet,  blue ;  but  with  univalent  cations  an 
anomalous  colour  sequence  is  observed :  yellow, 
yellowish -green,  dark  green,  blue.  These  anomalous 
colours  appear  to  be  mixed  and  are  probably  due  to 
partial  flocculation.  Addition  of  a  small  amount 
of  silver  nitrate  to  an  old,  reddish-violet,  slightly 
alkaline  silver  sol  produces  a  colour  change  to  green. 
This  is  due  to  the  adsorption  of  silver  oxide  by  the 
silver  particles,  because  the  same  effect  can  be  pro¬ 
duced  by  direct  addition  of  a  silver  oxide  sol,  and  also 
the  reddish-violet  colour  returns  after  addition  of 
ammonia  or  sodium  thiosulphate.  The  particles  of 
the  green  sols  are  negatively  charged.  The  light 
absorption  of  the  two  components  of  the  particles  is 
not  additive.  The  dextrin  silver  sols,  especially  those 
having  an  orange  colour,  arc  sensitive  to  light.  The 
most  effective  rays  are  the  blue  and  violet,  flocculation 
taking  place  in  a  few  seconds.  E.  S.  Hedges. 

[Refractive]  indices  of  colloidal  solutions.  A. 
Boutaric  and  [Mlle.]  G.  Perreau  {Rev.  gen.  Colloid., 
1927,5,058 — 662}. — An  illustration  of  the  applicability 
of  an  interferential  refractometer  to  the  study 
of  colloidal  solutions.  Tho  difference  between  the 
refractive  index  of  a  sol  and  that  of  the  intermicellar 
liquid  obtained  by  dialysis  increases  linearly  with  the 
concentration  of  the  sol.  In  presence  of  electrolytes 
the  refractive  index  of  a  sol  remains  constant  until 
actual  precipitation  commences.  Adsorption  during 
sedimentation  may  be  followed  refractometrieally. 

J,  S.  Carter. 

Emulsions  with  refraction  colours.  I.  D. 
Bhalla,  S.  S.  Biutnagar,  and  N.  A.  Yajnik  (Kolloid- 
Z.,  1927,  43,  360 — 377). — The  authors  describe 
experiments  on  the  formation  of  emulsions  with 
refraction  colours  in  which  the  influence  of  the 
volume  of  both  phases,  the  nature  and  concentration 
of  the  emulsifier,  and  the  temperature  has  been 
studied.  Stable  gels  of  a  gelatin  solution  in  glycerol 
wTere  prepared,  showing  refraction  colours.  Two 
types  of  coloured  emulsions  can  be  distinguished  : 
(u)  those  winch  on  rise  of  temperature  undergo  a 
colour  change  from  blue,  through  green,  to  yellow, 
(6)  those  which  undergo  the  reverse  colour  change. 
The  view  put  forward  by  Holmes  and  Cameron  (A., 
1922,  ii,  269)  that  such  a  coloured  emulsion  requires 
equality  of  refractive  indices  of  the  two  phases  but  a 


difference  in  optical  dispersion,  has  been  established 
experimentally.  E.  S.  Hedges. 

Viscosimetry  of  colloidal  systems.  Wo.  Ost- 
wald  (Kolloid-Z.,  1927, 43, 190 — -209) . — Consideration 
of  data  published  elscwiiere  shows  that  similar  results 
are  obtained  for  the  structure  viscosity  effect  wiien 
different  forms  of  apparatus  are  used.  The  agree¬ 
ment  between  the  results  obtained  with  the  Couette 
apparatus  and  the  capillary  viscosimeter  is  at  variance 
with  accepted  views.  The  author  attempts  an 
explanation.  E.  S.  Hedges. 

Viscosity  anomalies  of  sols  in  the  Couette 
apparatus.  Wo.  Ostwald  (Kolloid-Z.,  1927,  43, 
210 — 214). — Anomalies  are  shown  by  the  sols  of 
gelatin  and  starch  in  the  Couette  apparatus,  which 
are  not  met  with  when  the  capillary  viscosimeter  is 
used.  It  is  claimed  that  the  non-reproducibility  of 
tho  anomalies  in  the  capillary  viscosimeter  is  not  at 
variance  with  the  author's  experiments,  which  indeed 
showr  that  the  observed  results  are  due  to  the  special 
construction  of  the  Couette  apparatus.  In  the  case 
of  the  gelatin  sol  the  effect  is  due  to  tho  adsorption 
of  the  colloid  on  the  inner  cylinder,  so  increasing  the 
roughness  of  the  wrall.  In  the  case  of  the  starch  sol 
the  anomaly  is  explained  by  the  destruction  of  the 
structure  of  the  sol  in  carrying  out  the  measurement 
by  the  Couette  method.  E.  8.  Hedges. 

Structure  and  formation  of  colloidal  particles. 
H.  Freunducii  {Trans.  Faraday  Soe.,  1927,  23, 
614 — 623). — The  application  of  X-ray  measurements 
to  the  determination  of  the  state  of  aggregation 
and  the  crystalline  form  of  colloidal  particles,  and  the 
various  optical  methods  for  determining  their  shape, 
with  special  reference  to  the  use  of  the  azimuth 
diaphragm,  are  discussed.  An  account  of  the 
different  possible  structures  of  colloidal  particles,  the 
factors  influencing  their  formation,  and  the  changes 
which  thov  undergo  after  formation,  is  also  given. 

M.  S.  Burr. 

Sols  with  structure-viscosity,  I.  Viscosi¬ 
metry  of  ammonium  oleate  sols,  II.  Structure- 
turbulence  of  sols  of  cotton-yellow  and  mercury 
sulphosalicylate.  Wo.  Ostwald,  11.  Auerbach, 
and  J.  Fsldmann  (Kolloid-Z.,  1927,  43,  155 — 
181,  181 — 187). — I.  An  account  is  given  of  very 
extensive  measurements  of  the  viscosity  of  ammon¬ 
ium  oleate  sols,  using  many  different  forms  of 
apparatus.  The  reproducibility  of  the  results  com¬ 
pares  favourably  with  that  obtained  with  other  sols, 
e.g.,  gelatin.  The  viscosity  curves  obtained  for 
ammonium  oleate  sols  are  compared  with  those  for 
gelatin  sols ;  on  tho  wiiolc,  there  is  no  essential 
dissimilarity.  The  behaviour  of  sols  of  ammonium 
oleate  as  regards  turbulence  and  structure  viscosity 
depends  on  the  concentration  of  the  sol,  structure- 
viscosity  becoming  more  prominent  in  the  more  con¬ 
centrated  sols.  Mechanical  treatment  reduces  the 
viscosity  for  high  and  medium  velocities.  Heating 
at  65°  destroys  completely  the  usual  viscosity  relations 
of  ammonium  oleate  sols.  These  results  are  dis¬ 
cussed  from  a  theoretical  point  of  view”.  The 
measurements  carried  out  by  means  of  the  capillary 
viscosimeter  confirm  those  obtained  by  Hatschek 
and  Jane  (A.,  1926,  240),  using  the  Couette  apparatus. 
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II.  The  struct ure- turbulence  anomaly  shown  by 
the  viscosity  of  ammonium  oleate  sols  (preceding 
abstract)  is  found  also  in  sols  of  cotton-yellow 
(whether  purified  or  containing  salts)  and  in  gels  of 
mercury  sulphosalicylatc.  The  effects  are  obtained 
using  either  the  Couette  apparatus  or  capillary 
viscosimeters  of  various  types.  Cotton-yellow  sols 
containing  sodium  sulphate  at  various  concentrations 
develop  structure-turbulence,  which  disappears  again 
at  higher  concentrations.  There  is  a  maximum 
viscosity  at  about  T3%.  Sols  showing  well-defined 
structure-turbulence  also  show  marked  shear- 
elasticity.  E.  S.  Hedges. 

Jelly  formation  of  ceric  hydroxide  hydrosol. 
W.  Bil tk  (Z.  anorg,  Chem.,  1927,  168,  96).— A  claim 
for  priority  over  Chakra  varti,  Gliosh,  and  Dhar  (A., 
1927,  934).  H.  F.  Gillbe. 

Relation  between  viscosity  and  electrolytic 
dissociation  of  colloidal  solutions.  I.  Behaviour 
of  gelatin  hydrosols  before  and  after  treatment 
with  proteolytic  substances.  S.  Visco  (Arch.  sci. 
biol.,  1926,  8,  471—479;  Chem.  Zcntr.,  1927?  i, 
2402). — From  ptt  4-6.  the  viscosity  of  gelatin  solutions 
increases  with  addition  of  hydrochloric  acid  to  a 
maximum  value  at  pa  2-8  and  thereafter  diminishes. 
After  treatment  with  trypsin,  the  gelatin  solutions 
did  not  exhibit  this  maximum.  The  changes  in 
viscosity  are  hence  ascribed  to  changes,  possibly  the 
presence  of  sub -microscopic  particles,  in  the  protein 
solution,  and  not  to  ionisation  variations, 

A.  A.  Eldridge, 

Viscosity  factor  in  emulsification.  R.  C. 
Smith  (Phil.  Mag,,  1927,  [vii],  4,  820— 826),— It  is 
pointed  out  that  it  is  not  the  viscosity  of  the  dis¬ 
persion  medium  but  rather  the  viscosity  of  the 
interfacial  film  between  the  suspensoid  and  the 
dispersion  fluid  which  is  the  limiting  factor  in 
emulsification.  An  examination  of  a  large  number  of 
suspensions  of  solids  in  liquids  has  shown  that  solids 
which  are  readily  emulsifiablc  exhibit  as  a  rule  high 
interfacial  tensions  with  the  dispersion  medium, 

A.  E.  Mitchell,. 

Solubility  of  cellulose  esters.  I.  II.  Solu¬ 
bility  of  cellulose  acetate  in  acetone.  I.  Sakurada 
and  T.  Nakasiuma  (Sci.  Papers  Inst.  Phvs.  Chem. 
Res.  Tokyo,  1927,  7,  153—164,  165—171).—!,  Di- 
and  trimesters  of  cellulose  with  palmitic,  stearic,  and 
1  auric  acids,  which  are  partly  soluble  in  organic 
liquids,  have  been  prepared  by  the  action  of  the  acid 
chloride  on  cotton  cellulose  in  a  mixture  of  pyridine 
,  and  benzene.  By  heating  the  insoluble  portions  of 
the  stearic  esters  in  naphthalene  at  200°,  or  with 
stearic  acid  or  benzenes ulphonic  acid,  they  are- 
rendered  more  or  less  completely  soluble.  Since  this 
process  is  in  no  case  accompanied  by  hydrolysis,  and 
since  the  cellulose  regenerated  from  the  esters  corre¬ 
sponds  in  properties  with  Hess’  cellulose -A ,  it  is 
concluded  that  the  change  in  solubility  is  associated 
with  physical  changes,  probably  in  molecular  arrange¬ 
ment.  Determinations  of  the  mol.  wt.  in  camphor 
by  the  cryoseopic  method  indicate  that  the  soluble 
esters  are  associated. 

II.  By  acetylation  of  secondary  cellulose  acetate 
which  is  soluble  in  acetone,  it  becomes  partly  insoluble. 


From  a  comparison  between  the  solubilities  of  the 
cellulose  acetates  and  the  cellulose  esters  of  the  fatty 
acids,  and  the  methods  by  which  the  solubility  may 
be  increased,  it  appears  probable  that  in  both  sets 
of  compounds  the  changes  in  solubility  must  be  due 
to  the  same  causes.  By  means  of  this  hypothesis, 
some  explanation  of  the  sf  ripening ?5  of  primary 
cellulose  acetate  can  be  derived  (cf.  Ost,  B.,  1919, 
355).  R.  Cuthill. 

Application  of  the  Aitken  effect  to  the  study  of 
aerosols.  H.  L.  Green  (Phil.  Mag.,  1927,  [vii],  4, 
1046 — 1069). — A  continuous-action  Wilson  cloud 
apparatus  has  been  devised  in  which  the  counting  of 
the  particles  is  effected  by  a  photographic  method. 
The  apparatus  has  been  used  for  the  study  of 
ammonium  chloride  and  cadmium  oxide  clouds.  In 
the  case  of  ammonium  chloride  the  rate  of  coagul¬ 
ation  of  the  cloud  could  be  expressed  by  the  equation 
lj?i=l/n0+Ki ,  where  n  is  the  number  of  particles 
per  c.c.  at  time  i,  n0  is  the  initial  number  of  par¬ 
ticles,  and  K  the  coagulation  constant.  K  decreases 
as  the  initial  concentration  increases  and  it  is  sug¬ 
gested  that  the  degree  of  dispersion  of  a  cloud  depends 
both  on  the  degree  of  supersaturation  of  the  vapour 
and  the  number  and  size  of  tho  nuclei  present  in  the 
air.  Similar  results  were  obtained  with  cadmium 
oxide  clouds.  The  results  have  been  verified  with  a 
visual  ultranricroscope,  A.  E.  Mitchell. 

Structural-chemical  contributions  to  colloid- 
chemical  problems,  1SL  Bergman n  (Gerber,  1926, 
52,  195 — 196 ;  Chem.  Zcntr.,  1927,  i,  2520). — Simple 
molecules  can  assume  tho  properties"  of  proteins. 
Alanylserinc  anhydride,  by  loss  of  a  molecule  of 
of  water,  yields  three  methylcnedioxymethylpiper- 
azines,  having  mol.  wt.  140,  of  which  two  are  very 
sparingly  soluble  in  water.  From  the  iso- form  a 
substance  is  obtained  with  formaldehyde  which 
yields  colloidal  solutions  in  water,  gelatinises,  and 
precipitates  tannin.  Tho  postulate  of  very  largo 
“  principal  valency  molecules  ”  is  unnecessary  in 
protein  chemistry.  A.  A.  Eldridge. 

Change  in  viscosity  and  electrical  conductivity 
of  sols  on  ageing',  and  formation  of  gels  of 
inorganic  substances.  N.  It.  Dhar  and  D. 
Chakra varti  (Z.  anorg,  Chem.,  1927,  168,  209 — 
217). — With  increasing  age,  sols  of  thorium  hydroxide 
(prepared  either  in  the  hot  or  in  the  cold),  ceric 
hydroxide  (prepared  in  the  hot),  ferric  hydroxide 
(prepared  in  the  cold),  and  benzopurpurin  manifest 
increasing  conductivity  and  decreasing  viscosity, 
thus  behaving  like  the  other  hydrophobic  colloids 
previously  examined  (A.,  1927,  629).  Gelatin  sols, 
however,  first  become  more  viscous,  and  do  not  change 
in  conductivity.  With  silicic  acid  sols  prepared 
either  in  tho  hot  or  in  the  cold,  both  viscosity  and 
conductivity  increase,  this  phenomenon  being  attri¬ 
buted  to  the  aggregation  of  particles  of  molecular 
dlspersity  on  the  one  hand,  and  to  the  release  of 
adsorbed  electrolytes  on  the  other.  A  eerie  hydroxide 
sol  prepared  in  tho  cold,  and  kept  until  it  has  stiffened 
to  a  gel  {ibid.,  934),  ultimately  becomes  mobile  again, 
the  conductivity  increasing  at  the  same  time ;  silicic 
acid  sols  behave  similarly.  If  to  a  dilute  solution  of 
ferric  or  chromic  chloride  or  aluminium  nitrate  are 
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added  sodium  acetate,  and  then,  after  the  mixture 
has  been  partly  neutralised  with  ammonia,  a  little 
ammonium  sulphate,  a  stiff  gel  of  the  corresponding 
hydroxide  ultimately  results.  It  is  considered  that 
the  particles  in  gels  such  as  those,  which  arc  formed 
by  the  slow  coagulation  of  sols  through  the  whole 
of  their  mass,  are  not  arranged  in  a  network.  The 
arsenate  gels,  however,  obtained  by  ridding  di- 
potassium  hydrogen  arsenate  to  manganous  or  zinc 
sulphate  have  probably  a  honeycomb  structure,  and 
are  more  stable.  Ton  Wcimarn’s  gels  represent  the 
third  and  least  stable  group.  R.  Ctjthill. 

Effect  of  the  degradation  products  of  gelatin 
on  its  separation  by  sulphosalicylic  acid,  and  a 
technical  method  for  testing  gelatin.  Wo. 
Ost WAL'D  and  R,  Kohler  (Kolloid-Z.,  1927, 43, 345— 
348).— The  volume  of  liquid  separating  out  from  a 
gelatin  sol  on  addition  of  sulphosalicylic  acid  is  less 
after  the  gelatin  sol  has  been  heated.  The  volume 
of  separated  liquid  falls  linearly  with  the  amount  of 
degradation  products  contained  in  the  gelatin.  The 
effect  can  be  used  as  a  method  of  characterising 
different  grades  of  gelatin.  E.  S.  Hedges. 

Separation  of  gelatin  sols  into  two  liquid  layers 
by  sulphosalicylic  acid  in  relation  to  the  phase 
rule.  Wo.  OSWALD  and  R.  Kohler  (Kolloid-Z., 
1927,  43,  131  450). — For  a  given  concentration  of 
gelatin,  separation  occurs  between  two  limiting  con¬ 
centrations  of  the  sulphosalicylic  acid,  these  limits 
becoming  narrower  for  higher  concentrations  of 
gelatin,  The  effect  is  not  observed  in  gelatin  sols 
more  concentrated  than  14%.  The  two  liquid  layers 
do  not  have  a  constant  composition,  but  the  variation 
is  least  for  a  given  concentration  of  gelatin  when  the 
concentration  of  sulphosalicylic  acid  is  near  one  or 
other  of  the  limiting  values.  Greater  differences  in 
composition  of  the  layers  are  noticed  at  low  con¬ 
centrations  of  gelatin  than  in  concentrated  solutions. 
Rise  of  temperature  diminishes  the  difference  between 
the  layers,  ultimately  leading  to  the  formation  of  a 
single  liquid  phase.  Although  at  first  sight  the 
behaviour  of  the  system  appears  to  be  similar  to  that 
of  a  ternary  moleeularly  dispersed  system,  comparison 
of  the  equilibrium  diagram  of  the  system  gelatin— 
sulphosalicylic  acid-water  with  that  of  the  system 
potassium  carbonate-alcohol-water  reveals  im¬ 
portant  differences.  The  two -phase  system  gelatin- 
sulphosalicvlic  acid -water  has  at  least  one  degree  of 
freedom  more  than  is  to  he  expected  from  the  point 
of  view  of  the  phase  rule.  E.  S.  Hedges. 

.  Effect  o!  neutral  salts  on  the  formation  of  two 
liquid  layers  from  the  system  gelatin-sulpho- 
salicylic  acid-water.  Wo.  Ostwald  and  R. 
Kohler  (Kolloid-Z.,  1927,  43,  151— 155) —The 
separation  of  gelatin-sulphosaliey  1  ic  acid  mixtures 
into  two  liquid  phases  on  the  addition  of  potassium 
nitrate,  chloride,  bromide,  and  thiocyanate,  and 
ammonium  sulphate  at  a  concentration  of  4g.-mol.  per 
litre  has  been  examined  at  25°.  Small  quantities  of 
the  neutral  salts  are  favourable  to  the  separation, 
larger  amounts  exert  a  preventive  influence,  whilst 
still  larger  quantities  again  assist  the  separation. 
The  relative  effects  of  the  different  salts  are  in  accord¬ 
ance  with  their  position  in  the  Hofmeister  series. 


Gelatin  solutions  separate  into  two  layers,  not  only 
on  addition  of  sulphosalicylic  acid,  but  also  by 
addition  of  any  acid  the  anion  of  which  falls  near 
the  thiocyanate  end  of  the  Hofmeister  series. 

E.  S.  Hedges. 

Gelation  of  silicic  acid.  Formation  of  gas 
bubbles  and  drops  in  silicic  acid  during  gelation. 
H.  A.  Fells  and  J.  B,  Firth  (Trans.  Faraday  Soc., 
1927,  23,  623— G30).— The  form  taken  by  bubbles,  or 
by  drops  of  liquid  such  as  chloroform  or  mercury, 
passing  through  a  silicic  acid  sol  during  the  process 
of  gelation  has  been  studied,  and  the  pressure  re¬ 
quired  to  blow  the  bubbles  at  various  stages  has  been 
measured.  The  spherical  shape  assumed  by  the 
bubble  or  drop  before  gelation  gradually  flattens  to  a 
thin  film  in  succeeding  bubbles  as  gelation  proceeds. 
Once  a  bubble  or  drop  is  formed  in  the  gel  the  shape 
is  permanent,  and  the  air  or  liquid  can  be  withdrawn 
or  replaced  at  will.  Any  subsequent  development  of 
the  bubble  or  drop  appears  as  a  growth  on  the 
original.  After  gelation,  up  to  the  condition  for  the 
formation  of  the  extremely  thin,  film-liko  bubble 
which  causes  a  permanent  fracture  in  the  gel,  the 
only  apparent  change  in  the  latter  is  that  of  con¬ 
tinued  increase  of  rigidity.  After  this  stage  there 
is  external  syneresls.  The  pressure  required  to 
blow  a  bubble  increases  as  the  gel  ages,  and  once  a 
bubble  passes  through  the  semi-rigid  gel,  subsequent 
bubbles  follow  the  same  path  and  pass  with  reduced 
resistance  because  the  gel  is  fractured.  Syne  res  is 
takes  place  along  the  path,  due  to  the  pressure  caused 
by  th©  first  bubble.  From  the  form  of  the  bubbles 
or  drops  produced  in  different  portions  of  the  same 
sol,  it  is  evident  that  gelation  does  not  take  place 
uniformly,  but  round  a  series  of  gelation  centres. 
The  water  present  in  the  gel  is  of  two  types,  “  fixed 
and  “free"*  (ef.  A.,  1927,  935).  With  the  passage 
of  time  fixed  water  changes  to  free  and  is  lost  by 
evaporation,  when  the  gel  shrinks  and  ultimately  forms 
anhydrous  crystalline  silica  or  quartz  {Zsigmondy, 
A.,  1911,  ii,  880),  Silicic  acid  gel  has  been  found 
naturally,  side  by  side  with  quartz,  in  the  Simplon 
Tunnel  (Z.  Ivrist.,  1901,  34,  289).  M.  S.  Burr. 

Influence  of  salts  on  the  optical  rotation  of 
gelatin.  L  D.  C.  Carpenter  (J.  Physical  Cliem., 
1927,  31,  1873 — 1879). — The  specific  rotations  of 
0*7%  solutions  of  potassium  gelatin  ate  (calfskin) 
containing  potassium  chloride,  bromide,  or  iodide 
have  been  measured  at  pit  6*0  and  at  0-5°  after  1,2,  and 
7  days,  and  also  at  40°.  Each  salt  produces  a 
characteristic  lowering  of  the  optical  activity,  the 
effect  being  in  the  descending  order,  iodide,  bromide, 
and  chloride.  The  change  is  attributed  to  the 
equilibrium  between  the  gel  and  sol  forms  of  gelatin, 
together  with  the  changes  in  the  equilibrium  of 
water  produced  by  the  added  halide. 

L,  S.  Theobald, 

Solvation  of  the  disperse  phase  in  jellies.  H* 
Gaunt  and  F.  L.  Usher  (Trans.  Faraday  Soc,,  1928, 
24,  32 — 36). — The  degree  of  hydration  of  the  disperse 
phase  in  silicic  acid  jellies  has  been  derived  from  the 
changes  in  the  concentration  of  indifferent  solutes 
(sulphuric  and  nitric  acids,  chloride  and  oxalate  ions) 
which  occur  on  gelatinisation  (cf.  McBain  and 
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Jenkins,  J.C.S.,  1922, 121,  2336).  The  necessary  data 
were  obtained  from  a  comparison  of  the  original 
liquid  and  the  interm iccllary  liquid  which  exudes 
from  the  jellies  by  syneresis,  The  degree  of  hydration 
of  41  precipitated  ”  silicic  acid,  ferric  hydroxide,  and 
aluminium  hydroxide  was  also  determined,  the 
broken  materials  being  allowed  to  remain  in  contact 
with  the  reference  liquids  for  several  days.  Attempts 
to  prepare  jellies  of  stannic,  cupric,  mercuric,  and 
arsenic  sulphides  were  unsuccessful. 

L.  F.  Gilbert. 

Method  lor  determining  the  tensile  strength 
of  gelatin  jellies.  A.  Rosinger  and  J.  J.  Vetter 
(J.  Amer.  Chem.  Soc.,  1927,  49,  2994^-3003).— The 
tensile  strength  of  gelatin  jellies  is  determined  by 
measuring  the  dimensions  of  the  spherical  segment' 
which  is  produced  when  a  circular  membrane  of  the 
jelly,  supported  rigidly  at  its  circumference,  is  sub¬ 
jected  on  one  side  to  air  pressure.  A  suitable  appar¬ 
atus  is  described,  which  can  also  be  used  to  study 
the  time  of  relaxation  of  stretched  membranes. 

S,  K.  Tweedy. 

Influence  of  hydrolysed  gelatin  on  the  precipit¬ 
ation  of  silver  chromate.  T.  R.  Eolam  and  B.  N. 
Desai  (Trans.  Faraday  Soc.,  1928,  24,  50 — 52 ;  cf. 
A.,  1920,  J005). — The  influence  of  hydrolysed  and 
unhydrolysed  gelatin  on  the  separation  of  silver 
chromate  from  aqueous  solutions  of  silver  nitrate 
and  potassium  chromate  has  been  studied.  The  time 
for  the  appearance  of  a  precipitate  is  decreased  by 
hydrolysis.  Evidence  is  adduced  that  this  is  not  due 
to  the  slight  change  in  acidity  which  occurs  (cf. 
Ganguly,  A.,  1927,  19).  With  hydrolysed  gelatin  the 
precipitate  appears  uniformly  at  all  parts,  whereas 
with  the  im  hydro  lysed  substance  the  precipitate  is 
formed  locally  at  certain  points  and  settles  com¬ 
paratively  rapidly.  It  is  obvious  that  protection  and 
inhibition  are  not  closely  associated. 

L.  F.  Gilbert. 

Influence  ol  alkalis  on  the  coagulation  C3<f  fjjjjjs  iJLi  c 
and  clay  suspensions  by  alkali  chlorides.  H.  B. 
Oakley  (J.C.S.,  1927,  3054 — 3065 ;  cf.  this  vol., 
1C). — The  addition  of  alkalis  decreases  the  tur¬ 
bidity  of  a  clay  suspension  as  measured  in  a  Klett 
nephelometer.  The  effect  increases  in  the  order : 
barium,  calcium,  ammonium,  potassium,  sodium,  and 
lithium.  The  effect  of  mixtures  of  hydroxides  with 
the  corresponding  chlorides  on  the  coagulation  of 
clay  suspensions  has  been  investigated.  Below  a 
certain  alkalinity,  increasing  concentration  of  the 
mixtures  results  first  in  flocculation,  then  failure  to 
1  loco u late,  and  finally  flocculation  again.  The  pheno¬ 
menon  is  also  shown  by  kaolin,  and  by  silica  coagulated 
by  a  small  quantity  of  alumina,  but  not  by  pure 
silica,  the  flocculating  powers  of  the  chlorides  con¬ 
sidered  increasing  in  the  order  :  lithium,  sodium, 
potassium,  and  calcium,  calcium  being  about  ten 
times  as  powerful  as  sodium.  Between  pn  9  and  10 
there  is  a  pronounced  maximum  in  the  concentration 
of  sodium  chloride  required  to  flocculate  clay,  kaolin, 
or  alum  mated  silica.  The  behaviour  observed  is 
probably  the  outcome  of  two  opposing  factors  in  the 
stability  of  clay.  The  formation  of  a  sodium  com¬ 
pound  tends  to  stabilise  the  suspension,  the  effect 
reaching  a  maximum  at  9 — JO  (Joe,  tit.).  The 


presence  of  the  electrolyte,  on  the  other  hand,  tends 
to  flocculate  it.  Calcium  chloride  behaves  similarly 
to  sodium  chloride  in  the  coagulation  of  clay,  but  the 
maximum  is  at  pi£  7.  Clay  is  more  readily  flocculated 
by  calcium  hydroxide  than  by  calcium  chloride  at 
equivalent  concentrations,  provided  these  exceed 
0*003 A7.  At  lower  concentrations  the  opposite  is  the 
case.  A  suspension  of  silica  is  coagulated  by  calcium 
or  sodium  chloride  in  an  alkaline  medium  only,  and 
the  minimum  concentration  required  for  flocculation 
rises  rapidly  as  alkalinity  diminishes.  Silica  is  floc¬ 
culated  by  0s 000 1 M -aluminium  chloride.  Greater 
concentrations  give  a  stable  electropositive  suspen¬ 
sion,  whilst  subsequent  addition  of  increasing  quan¬ 
tities  of  sodium  hydroxide  at  first  flocculates  the 
suspension,  and  then  gives  a  stable  electronegative 
suspension.  The  flocculating  powers  of  sodium  hydr¬ 
oxide,  carbonate,  and  hydrogen  carbonate  have  been 
compared,  and  decrease  in  the  order  given. 

M.  8.  Burr. 

Kinetic  investigation  of  the  peptisation  of 
aluminium  hydroxide.  Wo.  Ostwald  and  H. 
Schmidt  (Kolloid-Z.,  1927, 43,  276 — 295). — The  course 
of  the  peptisation  of  aluminium  hydroxide  gel  pre¬ 
pared  from  ammonium  alum  was  followed  by  gravi¬ 
metric  and  potentiometric  methods.  The  general 
character  of  the  peptisation-time  curves  resembles 
that  of  a  coagulation-time  curve,  being  autoeatalytic, 
or  S -shaped.  No  relation  could  be  found  between 
peptisation  and  hydrogen  don  concentration,  the  effect 
depending  rather  on  the  anion  of  an  acid.  Buffer 
solutions  of  the  same  hydrogen -ion  concentration  but 
containing  different  amounts  of  neutral  salt  behave 
quite  differently.  Many  strong  acids,  such  as  sulph¬ 
uric  acid  and  phosphoric  acid,  do  not  peptise  alumin¬ 
ium  hydroxide.  E.  S.  Hedges. 

Thixotropy  of  concentrated  ferric  oxide  sols. 
H.  Freukdlich  and  W.  Rawitzer  (Koll.-Chem. 

0111*2  J.  tfw  I  |  *30$  id  I  ■w*  j  gtUui  licit*!}  Mwvll 

made  of  the  thixotropy  of  ferric  oxide  sols,  especially 
with  regard  to  the  limiting  concentrations  of  ferric 
oxide  and  sodium  chloride.  Below  a  certain  con¬ 
centration  of  sodium  chloride  no  change  in  the 
viscosity  of  the  system  occurs,  and  above  a  critical 
ratio  of  sodium  chloride  to  ferric  oxide  thixotropy  is 
replaced  by  irreversible  syneresis.  The  inhibit ive 
action  of  amino-acids  is  not  shared  by  other  organic 
compounds.  This  effect  is  reversible  and  can  be 
removed  by  dialysing  away  the  amino-acid ;  it  is  due 
to  an  adsorption  of  the  amino-acid.  The  inhibit! ve 
action  of  the  amino-acid  increases  with  the  number 
of  CH2  groups  contained  therein.  The  ami  no- acids 
have  no  effect,  however,  on  the  velocity  of  cata- 
phoresis.  The  curve  connecting  the  velocity  of  gel¬ 
ation  of  feme  oxide  sols  with  the  concentration  of 
sodium  chloride  reaches  a  maximum,  which  is  inde¬ 
pendent  of  the  concentration  of  the  ferric  oxide.  A 
stud}'  was  also  made  of  some  physical  properties  of 
ferric  oxide  sols.  Using  an  apparatus  similar  to  that 
of  Couette,  the  tensile  strength  was  found  to  increase 
during  gelation  to  a  constant  end-point.  The  final 
value  is  different  from  that  obtained  when  the  trans¬ 
formation  merely  appears  to  have  come  to  an  end. 
The  modulus  of  elasticity  increases  with  the  load 
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but  the  extension  is  still  quite  reversible.  During 
the  measurement  of  viscosity  in  the  Couettc  appar¬ 
atus,  the  degree  of  liquidity  of  the  sol  depends  on 
the  shear  gradient,  and  an  end-point  is  reached  by 
the  stirring  which  is  not  the  same  as  that  produced 
by  shaking  the  sol.  E.  S.  Hedges. 

Influence  of  serum  on  the  diffusion  of  acid 
dyes  in  gelatin  gel.  H.  Benhiiold  (Kolloid-Z., 
1927,  43,  328 — 335). — Scrum  has  the  power  of  radic¬ 
ally  changing  the  diffusion  of  acid  dyes,  in  the  sense 
that  highly-dispersed  substances  diffuse  slowly1  in  its 
presence.  Naph th ol -yellow- &  is  almost  completely 
dissociated  in  solution,  whilst  brilliant-Congo -E  is  at 
the  other  extreme,  since  it  exists  as  a  coarse  disper¬ 
sion.  The  two  dyes  exhibit  widely  different  rates  of 
diffusion  in  the  presence  of  gelatin  gel,  but  if  serum 
is  used  in  certain  defined  proportions  the  rates  of 
diffusion  become  almost  identical.  Sera  from  different 
animals  all  possess  this  property,  so  that  the  pheno¬ 
menon  may  possess  biological  significance. 

11.  A,  Morton. 

Influence  of  acids  on  the  water-binding 
capacity  of  serum.  A.  Adler  (Kolloid-A.,  1927, 
43,  313 — 328). — The  integral  water-binding  capacity 
(sohswclling-f  sol  osmosis)  of  sheep-blood  serum  in 
the  presence  of  1 9  different  acids  has  been  investigated. 
When  the  acids  are  placed  in  the  order  of  their  optimal 
swelling  effects  on  the  serum,  the  series  is  approxim¬ 
ately  the  same  as  for  the  swelling  of  gelatin.  The 
dissociation  constant  or  the  hydrogen-ion  concen¬ 
tration  of  an  acid  does  not  determine  the  water- 
binding  power  of  the  serum.  Weak  organic  acids 
may  show  larger  effects  than  strong  mineral  acids. 
The  biologically  important  acids,  phosphoric,  lactic, 
P- hydroxybu tyric,  and  glycollic  acids,  exhibit  the 
phenomenon  more  strongly  than  the  other  acids 
investigated.  R,  A.  Morton. 

Proteins  and  acids,  F.  Modern  {Anal.  Asoe. 
Quinn  Argentina,  1927,  15,  160 — 1S6). — Previous 
work  on  the  effect  of  the  addition  of  small  amounts 
of  acids  to  proteins  stable  in  the  isoelectric  zone  (ef. 
Modern  and  Pauli,  A.,  1925,  ii,  518;  Pauli,  A.,  1927, 
19}  lias  been  supplemented  by  some  observations  of 
the  displacement  of  the  isoelectric  point  (determined 
by  minimum  viscosity)  reached  by  addition  of  acids, 
towards  a  lower  CIt  with  lower  concentrations  of 
proteins,  and  of  the  “  fixation  ”  of  acid  added  to 
pure  proteins. 

These  results  are  discussed  in  the  light  of  Michael  is’ 
theory  and  an  adaptation  of  BjerrunTs  theory  (A., 
1923,  i,  444).  The  latter  affords  an  explanation  on 
the  assumption  that  the  protein  solution  contains 

NHyR-COJK  (A+),  NH3OH-R-COO  (A~),  NH^R-COO 

(+A . ),  and  neutral  molecules  (A).  The  reaction  A~*+ 

HC1— >+A“-f  CD+H20  then  accounts  for  the  dis¬ 
appearance  of  the  hydrogen  ion  of  added  acid  and  the 
necessity  of  adding  150  times  the  calculated  quantity 
of  acid  to  bring  the  solution  to  the  isoelectric  point, 
whilst  the  accompanying  increase  ol  conductivity  is 
due  to  chlorine  ions,  and  the  migration  of  the  protein 
to  the  cathode  (Pauli  and  Samec,  Biochem.  Z,,  1914, 
62,  247)  is  clue  to  residual  A+  ions.  The  formation 
of  neutral  particles  as  acid  is  added  explains  the 
displacement  of  the  point  of  minimum  viscosity. 


When  more  acid  is  added  to  solutions  of  ovalbumin, 
the  jhi  of  which  is  less  than  that  of  the  isoelectric 
point,  the  “  fixation  5*  of  hydrochloric  acid  by  the 
protein  increases  with  addition  of  acid  up  to  0*025Ar, 
and  then  remains  constant.  The  activity  of  the 
chlorine  ion  of  the  protein  salt  also  increases  to  a 
maximum  at  a  concentration  of  0*01  N  of  added  acid 
and  then  falls  slowly.  R.  K.  Callow. 

Viscosity  and  hydration.  III.  Kinetics  of 
syneresis.  S.  Liepatov  (Kolloid-Z.,  1927,  43, 
396 — 400). — 1 The  velocity  of  syneresis  of  geranin  gel 
was  followed  by  measuring  the  volume  of  liquid 
phase  produced  after  various  time  intervals.  The 
velocity  increases  with  rise  of  temperature  and  with 
the  concentration  of  the  gel.  With  more  concen¬ 
trated  gels,  syniercsis  starts  earlier  and  the  total 
amount  of  liquid  phase  produced  is  lass.  Syneresis 
is  not  observed  in  gels  more  concentrated  than  3%, 
Addition  of  alcohol  accelerates  the  process  of  syneresis, 
the  degree  of  acceleration  increasing  with  the  amount 
of  alcohol.  The  results  agree  with  the  view  that  the 
particles  are  hydrated  and  tend  to  grow  together. 
The  degree  of  hydration  calculated  from  the  syneresis 
agrees  with  that  calculated  from  tho  viscosity  by 
means  of  Hatsehek’s  equation.  E.  S.  Hedges. 

Theory  of  electrolytic  dissociation.  W.  Njbrnst 
(Z.  Elektrochcm.,  1927,  33,  428— 431).— Recent 
measurements  (Nernst  and  Ortlnnann,  A.,  1926,  579; 
1927,  733)  of  heats  of  dilution,  Q,  of  dilute  salt  solu¬ 
tions  show  that  the  data  for  lithium  chloride  solutions 
can  be  represented  approximately  by  the  relation 
<2=320  \/o  for  concentrations  up  to  csbb0*1JV,  a  relation 
of  the  form  to  be  expected  from  Debye’s  theory  of 
strong  electrolytes.  But  with  potassium  nitrate  solu¬ 
tions,  Q  is  positive  only  in  very  dilute  solutions  and 
becomes  increasingly  negative  with  increasing  con¬ 
centration.  This  behaviour  is  ascribed  to  incomplete 
electrolytic  dissociation  and  the  relation  Q=320y  c— 
Cjyi  —  a)  may  therefore  be  expected  to  hold,  where 
sc  Is  the  true  degree  of  dissociation  and  Q&  tho  heat  of 
dissociation.  From  the  temperature  coefficient  of  the 
heat  of  dilution,  Q0  for  potassium  nitrate  is  estimated 
to  be  4009  g.-cal.  and  1— a=0*05  when  c=0*l. 
Values  of  Q  calculated  from  these  figures  agree 
approximately  with  the  observed  values.  Values  of 
1— a  are  also  obtained  for  0*1  Absolutions  of  sodium 
nitrate,  sodium  chloride,  and  potassium  chloride. 
The  apparent  degree  of  association  (1  —  x)  from  f.-p. 
data  being  9*13  for  QTjWlitMuiii  chloride,  tho  addition 
of  0T3  to  the  true  degrees  of  association  of  other 
salts  gives  values  which  are  compared  with  the  corre¬ 
sponding  data  for  1  —  a',  and  an  approximate  agree¬ 
ment  is  obtained,  Huckel’s  development  of  the 
Debye  theory  is  criticised.  H.  J.  T.  Ellixgham. 

Theory  of  concentrated  solutions.  IV. 
Rosanov’s  method  for  the  study  of  the  com¬ 
position  of  the  vapour  phase  in  equilibrium  with 
a  binary  mixture  of  volatile  liquids.  E,  Pakla- 
vouni  (Bull,  Soc.  chim.  Belg.,  1927,  36,  533 — 547). 
Rosanov’s  method  has  been  modified  to  give  accurate 
results  when  only  about  one  quarter  of  the  usual 
quantity  of  liquid  is  employed.  The  new  method 
has  been  tested  and  results  are  given  for  mixtures  of 
carbon  disulphide  and  carbon  tetrachloride,  dichioro- 
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kinds  of  experiments  are  described,  viz.,  those  in 
which  soap  solutions  are  extracted  with  the  non- 
aqueous  solvent  and  therefore  changed  in  composi¬ 
tion,  and  those  in  which  the  right  amount  of  fatty 
acid  is  previously  added  to  the  non-aqueous  layer, 
so  that  the  final  equilibrium  is  determined  without 
appreciable  alteration  of  the  aqueous  solution.  The 
results  show  that  true  equilibrium  is  attained,  and 
that  a  soap  solution,  even  when  it,  is  appreciably 
hydrolysed,  contains  only  the  merest  trace  of  un- 
eombined  fatty  acid,  which  is  completely  dissolved 
and  not  in  the  emulsified  or  free  condition.  Prac¬ 
tically  ail  the  fatty  acid  corresponding  with  the 
hydrolysis  alkalinity  is  in  combination  as  insoluble 
acid  soap.  Soap  solutions  are  excellent  buffers,  as 
their  hydrolysis  alkalinity  is  less  dependent  on  extra¬ 
neous  additions  than  is  usually  the  case  with  standard 
buffers.  The  effect  of  electrolytes  is  to  diminish  the 
extractahilitv,  and  probably  the  hydrolysis,  of  dis¬ 
solved  soap.  0.  J.  Walker. 

Superacid  solutions.  I.  Use  of  cMoranil 
electrode  in  glacial  acetic  acid  and  strength  of 
certain  weak  bases.  N.  F.  Hall  and  J.  B.  Conant 
(J.  Amcr.  Cliem.  Som,  1927,  49,  3047—306 1 ).— Super- 
acid  solutions  solutions  of  substances,  like  salts 
of  amides,  in  which  salt  formation  is  exceptionally 
complete)  arc  investigated  with  the  aid  of  cells  of 
the  type  Pt J fcetrachlorobenzoquinone  (satd.),  tetra- 
eliloroqumol  (satd.),  HX  (c)  in  acetic  aeid|LiCl  in 
acetic  acidjaqucous  calomel  electrode.  Such  cells 
have  large  E.M.Fn  which  are  uniformly  reduced  on 
addition  of  basic  substances,  thus  permitting  the 
titration  of  the  various  acids  with  bases.  Titration 
curves  for  sulphuric  acid  with  many  bases  (pyridine, 
carbamide,  acetanilide,  etc.)  are  recorded ;  they 
resemble  the  curves  obtained  in  water  systems,  and 
the  bases  studied  are  arranged  in  order  of  increasing 
strength  and  characterised  by  constants  allied  to  the 
hydrolysis  constants  of  their  salts  in  water  solution. 
The  dissociation  constants  at  25°  of  p-toluidine  and 
triethylamine  arc  1*29x16  9  and  5*62  x  HH,  respect¬ 
ively.  The  activity  coefficients  of  molar  solutions  in 
acetic  acid  of  trichloroacetic,  sulphuric,  and  perchloric 
acids  are  6*7,  700,  and  25,000.  The  cause  of  super- 
acidity  in  a  solution  is  attributed  to  abnormally  high 
hydrogen-ion  activity.  The  EM.F*  of  the  above 
colls  are  depressed  on  addition  of  alcohol  and  especially 
of  water  to  the  acetic  acid  solution. 

S.  K.  Tweedy. 

Superacid  solutions.  II.  Chemical  investig¬ 
ation  of  the  hydrogen-ion  activity  of  acetic  acid 
solutions.  J.  B.  Conant  and  N.  F.  Hall  (J. 
Amcr.  Chem.  Soc.,  1927,  49,  3062—3070).—  Data  are 
recorded  for  five  aryl  car  hi  nols  and  five  unsaturat-ed 
ketones  with  the  aid  of  acetic  acid  buffer  solutions 
containing  sulphuric  acid  and  very  weak  bases.  The 
results,  which  are  consistent  with  those  obtained  by 
the  methods  of  the  preceding  abstract,  show  that  the 
substances  used  constitute  a  graded  scries  of  indicators 
suitable  for  use  in  superacid  solutions.  Addition  of 
alcohol  seems  to  produce  an  alcoholysis  of  the  carbinol 
salt  besides  diminishing  the  acidity  of  the  solution. 
The  rate  of  sucrose  inversion  in  98%  acetic  acid 


ion  activity  as  measured  either  by  the  chloranil  elec¬ 
trode  or  by  means  of  indicators.  The  chemical 
behaviour  of  acids  and  bases  in  different  solvents  is 
discussed.  S.  K.  Tweedy. 

Oxidation  -  reduction.  XI.  Potentiometric 
and  spectrophotometric  studies  of  Bind- 
schedler’s-green  and  toluylene-blue.  M.  Phil¬ 
lips,  W.  M,  Clark,  and  B.  Cohen  (XLS,  Public 
Health  Service,  Suppl.  61). — The  equilibrium  poten¬ 
tials  of  mixtures  of  B incise hedler's -green  and  its 
I euco- compound  and  of  toluylcne-bluc  and  its  leueo- 
compound  in  buffered  solutions  have  been  determined. 
Electrode  equations  have  been  derived  relating  the 
potentials  to  the  hydrogen  don  concentration,  and  the 
dissociation  constants  of  the  reactants.  These  con¬ 
stants  have  been  evaluated  from  the  electrode  data 
and  checked  by  hydrogen  electrode  titration  curves 
of  the  leuco  -  compounds  or  by  spectrophotometric 
observations.  Bi ndschedler ’s -green  is  subject  to  spon¬ 
taneous  decomposition  the  rate  of  which  is  a  function 
of  the  hydroxyl-ion  concentration  and  leads  to  serious 
drifts  of  potential  beyond  about  9*5.  The  behaviour 
of  the  i nd amines  is  compared  with  that  of  the  thi- 
azines,  The  basic  hid  amines  form  useful  alternative 
indicators  to  the  acidic  mdophenols  for  the  deter¬ 
mination  of  oxidation-reduction  intensity  in  biological 
systems.  R.  K.  Cannan. 

Oxidation  -  reduction.  XII.  Sehardinger 
reaction.  W.  M,  Clark,  B.  Cohen,  and  M,  X. 
Sullivan  (U.S.  Public  Health  Rep.,  Suppl.  66,  1927). 
— The  observations  of  Clark,  Cohen,  and  Gibbs  (A,, 
1925,  ii,  1164)  on  the  changes  in  electrode  potential 
which  occur  on  the  addition  of  aldehyde  to  fresh 
milk  have  been  confirmed.  Various  possible  causes 
of  failure  in  the  experiments  of  Kodama  (A.,  1926, 
1175)  are  discussed  and  illustrated  experimentally. 
Kodama’s  observation  that  the  addition  of  hypo- 
xanthine  to  xanthine  oxidase  does  not  lead  to  the 
development  of  increased  negative  potentials  is  con¬ 
firmed.  if.  K.  Cannan. 

Dissociation  of  some  organic  and  inorganic 
substances  at  high,  temperatures.  G.  M.  Wood 
and  T.  C.  Poulter  (Proc.  Iowa  Acad.  SeL,  1926,  33, 
172 — 1 7 3) . — Vapours  were  passed  through  a  tube  (at 
500°)  provided  with  wire  electrodes  to  which  a  P.D, 
of  1—15  volts  was  applied,  and  the  current  was 
measured.  The  following  showed  a  significant  con¬ 
ductivity  ;  glacial  acetic  acid,  ethyl  acetoaeetate, 
hydrogen  chloride,  44  Am  OH/*  iodine,  and  nitro¬ 
benzene,  Conductivity  could  be  detected  with  75% 
acetic  acid,  amyl  cue,  carbon  tetrachloride,  chloro¬ 
benzene,  formic  acid,  bromine,  bromo benzene,  and 
met  hyl  a  cetate .  Co  nd  uc  ti  v  i  tv  w  as  n  o  t,  o  bserved  wi  1 1 1 
benzene,  methyl  alcohol,  ammonia,  toluene,  chloro¬ 
form,  water,  ethyl  alcohol,  benzaldehyde,  or  ethyl 
bromide.  "  Chemical  Abstracts. 

Equilibrium  diagram  of  the  system  thallium- 
phosphorus,  Q.  A.  Mansuri  (J.C.S.,  1927,  2993— 
2995). — Molten  thallium  alloys  with  phosphorus, 
especially  above  400°.  When  more  than  2*5%  of 
phosphorus  is  added,  two  layers  are  formed,  ^  The 
upper  layer  is  a  dark,  brittle,  homogeneous  solid  X, 
melting  at  420°  and  dissolving  excess  of  phosphorus 
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to  form  solid  solutions  which  freeze  at  temperatures 
above  420°  and  over  a  temperature  range.  The 
excess  phosphorus  may  be  present  as  the  yellow 
variety,  since  the  alloys  inflame  when  rubbed  on 
emery  paper.  The  lower  layer  is  a  solution  of  a 
small  quantity  of  X  in  thallium,  but  on  cooling  it 
gradually  loses  phosphorus  and  freezes  at  the  m.  p. 
of  thallium.  The  substance  X  tends  to  dissociate 
into  its  constituents  at  all  temperatures.  A  high 
pressure  is,  therefore,  necessary  for  its  formation. 

M.  S.  Burr. 

Vapour  pressures  of  potassium  amalgams. 
B.  ^  JJjxxar  (J.  Aimer,  Chem.  See,,  1927,  49,  3003 — 
3010). — The  mercury  vapour  pressures  of  amalgams 
containing  a  mol.  fraction  N2  of  potassium  are  given 
by  log  p(mm ,)=a—b[T.  Corresponding  values  of  A%, 
u ,  and  b  are  0-0492,  7*799,  3125;  0-0552,  7*779,  3125% 
0-0877,  7*717,  3125;  0*180,7-569,3212;  0-321,  7*968, 
3950.  The  activities  of  the  mercury,  aA>  are  cal¬ 
culated  for  each  amalgam  at  200°,  250°,  310%  and 
390°  and  van  Laar's  relation  between  aljN1  and 
Ah  /A%  is  shown  to  hold  at  each  temperature  (cf. 
Hildebrand,  "  Solubility,”  p.  45).  The  deviations 
from  Raoult’s  law  are  among  the  greatest  yet  observed 
and  decrease  with  rising  temperature.  The  heat  of 
vaporisation  of  mercury  from  amalgams  containing 
up  to  8  mols.  %  of  potassium  is  equal  to  that  of 
pure  mercury ;  possibly  a  mereurido  is  formed  which 
behaves  as  a  perfect  solute  with  respect  to  pure 
mercury  as  solvent.  At  concentrations  above  8 
mols,  %  the  partial  molal  heat  content  of  the  mercury 
is  negative.  *  S.  K.  Tweedy. 

Vapour  pressure  of  sodium  and  caesium 
amalgams.  H.  E.  Bent  and  J.  H.  Hildebrand 
(J.  Amen  Chem,  Soc.,  1027,  49,  3011—3027;  cf, 
preceding  abstract).— The  vapour  pressures  were 
measured  between  554°  and  851°  Abs.,  the  mol  frac¬ 
tion  of  mercury,  A%,  varying  between  1  and  0-5. 
The  correction  of  experimental  errors  is  discussed. 
If  log  then  p  (a  function  of  T) 

expresses  the  deviation  of  both  solvent  and  solute 
from  Raoulfe’s  law  (cf.  Hildebrand,  A,,  1927,  936) 
and  its  values  are  compared  for  sodium,  potassium, 
caesium,  and  barium.  From  the  connexion  between 
p  and  T  the  relations  log  aJNx~~  *—  (1965/5T  + 
3*42 )A%%  =-5SloNt*ITf  «-78UWa1/2*  are  derived 
for  the  first  tlrreo  amalgams.  The  activities  of  the 
alkali  metals  are  determined  by  integration  of  the 
Duhem  equation  and  the  E.M~F~  of  cells  in  which 
alkali  metal  is  transferred  to  amalgam  are  calculated. 
On  the  assumption  that  each  molecular  species  obeys 
Baoult's  law  and  that  dissociation  occurs  in  accord¬ 
ance  with  the  mass  action  law,  the  formation  of  the 
compounds  XaHg2J  NaHg4,  and  MaHgs  will  explain 
the  vapour  pressures  of  amalgams  from  a1=0*l  to 
0-9,  whilst  in  very  dilute  amalgams  the  compound 
NaHg16  will  account  for  both  the  vapour  pressure 
and  the  JEJ.3I.F.  data  (cf.  Poindexter,  A,,  1926,  897), 
The  apparent  molal  volume  of  mercury  in  caesium  is 
negative  when  the  mercury  concentration  is  less  than 
30  moIs.-%.  S.  K.  Tweedy. 

Volatile  hydrides.  Formation  of  a  compound 
HCflHBr,  and  the  binary  system  hydrogen 
chloride-nitrous  oxide.  A.  Klemenc  and  O. 


.Kohl  (Z.  anorg.  Chem.,  1927,  168,  163—176).— 
Pressure  measurements  have  shown  that  at  —-85°  to 
—75°  hydrogen  chloride  and  hydrogen  bromide  give 
a  solid  compound,  HCl,HBr,  which  in  the  vapour 
state  or  in  solution  in  either  of  its  components  is 
practically  completely  dissociated.  Down  to  —120% 
its  vapour  pressure,  P,  is  connected  with  the  tem¬ 
perature  (Abs.),  T7  by  the  relation  log  P=  —  811/jP-H 
6*818.  Attempts  to  detect  the  formation  of  a  com¬ 
pound  between  hydrogen  chloride  and  nitrous  oxide 
in  the  liquid  state  in  the  same  way  have  been  unsuc¬ 
cessful.  R.  Cuthill, 

Equilibrium  of  the  system  potassium  oxalate- 
water,  N.  K.  Voskresenski  (Ann.  Inst.  Anal. 
Physico-Chim.  Leningrad,  1920,  3,  453;  cf.  A,,  1926, 
898).— The  eutectic  point  of  this  solution,  —6*3% 
corresponds  with  a  solution  containing  25*19  g,  of 
the  salt  per  100  g.  of  water.  At  ordinary  atmospheric 
temperature  the  saturated  salt  solution  boils  at  107°. 

T,  H.  Pope. 

Equilibria  in  certain  binary  systems  of 
2:4:  6 -trinitr ome thylnitr oaniline  (tetryl).  N.  H. 
Efremov  and  A,  M.  Tiohomirov  (Ann.  Inst.  Anal. 
Physico-Chim.  Leningrad,  1926,  3f  269 — 301). — 
Binary  systems  of  tetryl  with  the  following  com¬ 
pounds  have  been  subjected  to  thermal  analysis. 
(I)  o-Nitrophenol  (m.  p.  44*9°) ;  eutectic  point,  40*2°, 
corresponds  with  87*8  mols.  %  of  nitrophenol ;  the 
mixtures  are  stable,  and  solid  solutions,  containing 
up  to  about  5*5%  of  tetryl,  are  formed.  (2)  p -Nitro¬ 
phenol  (m.  p.  1 13*8°) ;  mixtures  are  viscous  and  prone 
to  supercooling;  eutectic  point,  80*6°,  corresponds 
with  50*6  mols.  %  of  nitrophenol;  mixtures  arc  not 
very  stable,  and  solid  solutions  containing  up  to 
8*5  mols.  %  of  ^-nitrophenol  and  up  to  10*5  mols.  % 
of  tetryl  are  formed.  (3)  jxMtro toluene  (m.  p. 
52*4°) ;  mixtures  aro  stable  and  colourless ;  eutectic 
point,  4 8*8%  corresponds  with  84*7  mols.  %  of  p-nitro- 
toluene  (cf.  Gina,  A.,  1915,  i,  950);  no  solid  solutions 
are  formed.  (4)  o-Nitroaniline  (m.  p.  09-4°) ;  mix¬ 
tures  are  yollowish-red  and,  alter  crystallisation, 
violet;  they  show  only  slight  stability ;  eutectic 
point,  49*7%  corresponds  with  '73*2  mols.  %  of  o-nitro- 
aniline.  (5)  m-Nifcroaniliue  (m.  p.  114*0°) ;  mixtures 
are  unstable  and  are  yellow  when  fused  and  grey 
when  crystallised ;  eutectic  point,  78*3%  corresponds 
with  55*3  mols.  %  of  m-nitroaniline ;  no  solid  solu¬ 
tions  are  formed.  (6)  p-Nitroaniline  (m.  p.  147-3°); 
mixtures,  yellow  when  fused  and  brown  when  crystall¬ 
ised,  are  unstable,  and  the  eutectic  point,  87*2%  cor¬ 
responds  with  40*6  mols.  %  of  p-nitroaniline,  (7) 
m-Di nitrobenzene  (m.  p.  89*5°) ;  mixtures  are  colour¬ 
less  and  no  solid  solutions  are  formed ;  eutectic  point, 
65*5%  corresponds  with  66*5  mols.  %  of  m-dinitro- 
benzene.  (8)  2 : 4-Dinitrotoluene  (m.  p.  63*0% ;  mix¬ 
tures  are  stable  and  pale  yellow,  and  no  solid  solutions 
are  formed;  eutectic  point,  59*1%  corresponds  with 
79*5  mols.  %  of  the  dinitrotoluene.  (9)  2  :  4-Dinitro- 
phenol  (m.  p.  111*4°) ;  solid  solutions  containing 
0 — 16%  of  tetryl  and  0—18*5%  of  dinitrophenol  are 
formed  ;  eutectic  point,  83*1°,  corresponds  with  57*7 
mols.  %  of  dinitrophenol.  (10)  ’Picric  acid;  mixtures 
are  stable,  and  the  eutectic  point,  75 — 77%  corresponds 
with  about  43  mols.  %  of  picric  acid.  (11)  Styphnic 
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add  (m.  p.  175*5b) ;  mixtures  with  73 — 90%  of  the 
acid  arcs  unstable,  and  solid  solutions  arc.  probably 
formed;  eutectic  point,  about  83°,  corresponds  with 
about  25*5  mols.  %  of  the  acid.  (12)  2:4:  G-Tri- 
nitro toluene ;  eutectic  point,  58*8°,  corresponds  with 
63*4  mols.  %  of  trinitrotoluene,  and  there  is  no  reason 
to  assume  the  existence  of  a  molecular  compound  of 
the  two  components ;  this  result  differs  from  that 
obtained  by  Giua  (A.,  1915,  i,  950).  (13)  2:4:  6-Tri* 

nitrocresol  (m.  p.  101*2°)  ■  eutectic  point  is  about 
78°  and  corresponds  with.  63—04  mols,  %  oi  trinitro- 
cresoL  T.  Hi  Pope, 

Gas-solid  equilibria.  I.  Pressure-temper¬ 
ature  equilibria  between  benzene  and  (a)  ferric 
oxide  gel,  (b)  silica  gel  in  sealed  systems  of 
known  and  unalterable  total  composition.  B. 
Lambert  and  A.  1L  Clark  (Proc.  Roy.  Boo.,  1927, 
A,  117,  183 — 201). — The  equilibria  between  benzene 
and  feme  oxide  gel  and  silica  gel,  respectively,  have 
been  investigated  by  a  method  involving  (1)  the 
introduction  into  an  all-glass  apparatus,  part  of  which 
consists  of  on  evacuated  mercury  manometer,  of  an 
accurately  known  weight  of  the  “  activated  gel; 
(2)  evacuation  of  the  system,  followed  by  the  dis¬ 
tillation  into  the  apparatus  of  a  known  weight  of 
benzene ;  (3)  heating  the  sealed  system  in  a  vapour- 
bath  to  definite  temperatures  {30—130°),  the  equi¬ 
librium  pressure  for  each  temperature  being  read 
on  the  manometer.  A  series  of  such  closed  systems 
was  investigated,  containing  gradually  increasing 
weights  of  benzene  per  g,  of  gel  used.  Details  are 
given  for  the  weighing  of  portions  of  gel  in  a  vacuum, 
the  construction  of  evacuated  mercury  manometers, 
and  the  introduction  of  accurately  known  weights  of 
benzene  into  the  system .  The  pressure-concentration 
relationships  derived  from  the  pressure-temperature 
curves  are  described.  L.  L»  Bieoumshaw, 

Thermal  decomposition  of  ferrous  sulphate. 
E.  Greultgk  (Z.  anorg.  Chem.,  1927,  168,  197 — 
202.) — The  dissociation  pressure  of  anhydrous  ferrous 
sulphate  between  235°  aild  698°  has  been  determined, 
the  pressure  reaching  1  atm:  at  680°.  Using  available 
data  for  the  relation  between  the  constant  of  the 
equilibrium  2S02+ 02  and  the  temperature, 

rl\  to  calculate  the  partial  pressure,  p,  of  sulphur 
triorido  in  the  gaseous  phase  resulting  from  the  dis¬ 
sociation,  the  results  agree  with  the  equation  log 
— 269T8/2T+5,152G.  From  this  equation,  the  heat 
of  dissociation  between  316°  and  554°  is  calculated 
to  be  12*3  kg.-caL,  giving  189*5  kg.-eaL  for  the  heat 
of  formation  of  ferrous  sulphate.  R.  Cuthill, 

Reactions  in  the  solid  state  at  high  tem¬ 
peratures.  III.  Heterogeneous  equilibria  in 
systems  in  which  gas  is  evolved.  W.  Jander 
(Z.  anorg.  Chem.,  1927,  168,  113—124;  of.  A.,  1927, 
1037). — The  gas  pressures  corresponding  with  the 
equilibrium  BaC03+Si02^=±=  BaSiOa+C02  have  been 
determined  at  various  temperatures,  and  found  to 
obey  tho  Ncmst  approximation  formula  satisfactorily 
if  the  heat  of  reaction  from  left  to  right  is  token  as 
—34  kg.-caL  at  0°  Aba.  '  It,  Cuthill. 

System  lime-alumina-s  ilica.  E.  Janecke  (Z. 
Elektrochem.,  1927,  33,  477 ;  cf.  Hansen,  Dyckerhoff, 


Ashton,  and  Bogus,  A.,  1927,  519). — Evidence  for 
the  existence  of  the  compound  8Ca0,Al203J2Si02  is 
discussed  and  the  conclusions  of  Hansen  aiid  col¬ 
laborators  are  disputed.  H.  J.  T.  Ellingham. 

Crumbling  of  fused  masses  in  the  system 
calcium  oxide-alumina-silica.  T.  Suzuki  and 
K.  Kasai  (Sci.  Papers.  Inst.  Phys.  Chem.  Res.  Tokyo, 
1927, 7, 173— 188).— The  crumbling  after  solidification 
of  nlolten  mixtures  of  calcium  oxide,  alumina,  and 
silica  lias  been  examined,  the  extent  to  which  the 
phenomenon  occurs  being  measured  by  the  relative 
amount  of  the  mass  which  is  converted  into  powder. 
By  measurements  of  refractive  indices,  it  Is  found 
that  the  powder  resulting  from  masses  containing 
little  alumina  consists  mainly  of  Rankin  and  Wright’s 
y-2Ca0,Si02  (A.,  1915,  ii,  50),  whereas  in  mixtures 
rich  in  alumina  tho  compound  3Ca0jAl20a,Si02  pre¬ 
ponderates.  Of  the  mixtures  examined,  that  con¬ 
taining  32  mols.  %  of  silica  and  no  alumina  crumbled 
most  readily.  R,  Cuthill. 

Ternary  systems  copper  acetate-acetic  acid- 
water  and  lead  acetate-acetic  acid-water  at  25b 
K.  Sanbved  (J.C.S.,  1927,  2967—2974) .—Investig¬ 
ation  of  the  system  copper  acetate-acetic  acid-water 
at  25°  indicates  that  the  following  three  compounds 
are  capable  of  existence  :  (1)  Cu(0Ac)2jH20  ; 

(2)  Cu(OAc)2,AcOH?H2G  ;  (3)  Cu(OAc)2lAcOH.  The 
ternary  invariant  point  between  (1)  and  (2)  lies  at 
0*79%  of  copper"  acetate  and  74*06%  of  acetic  acid, 
and  that  between  (2)  and  {3}  at  0*17%  and  95*40%, 
respectively.  Tho  solubility  of  copper  acetate  m 
■water  at  25°  is  6*79%  and  it  is  depressed  by  tho 
addition  of  acetic  acid.  Tho  system  belongs  to  tho 
same  type  as  the  alkali  acetate -ace  tic  acid-water 
systems  examined  by  other  investigators.  When  lead 
acetate  is  substituted  for  copper  acetate,  totally 
different  behaviour  is  observed.  The  solubility  of 
lead  acetate  trihydrate  increases  on  addition  of  acid, 
the  latter  reaching  a  maximum  at  28*99%,  when  the 
concentration  of  the  anhydrous  salt  is  52*1%.  At 
67*90%  of  salt  and  22*01%  of  acid  there  appears  to 
be  a  ternary  point  between  the  tri hydrate  and  the 
anhydrous  salt.  Ko  acid  salt  has  been  identified. 
The  results  are  discussed  with  reference  to  other 
data  on  the  solubility  of  lead  salts  and  also  on  the 
conductivity  of  electrolytes  in  acetic  acid.  The 
solutions  of  lead  acetate  in  concentrated  acetic  acid 
probably  contain  very  soluble  complex  salts  of  tho 
typo  xAcOH ,yPb ( O Ac )2,  dissociated  to  a  small  extent 
only  into  complex  ions.  M,  S.  Burr. 

Systems  tiranyl  nitrate,  alkali  nitrate,  water, 
at  25°.  A.  Colani  (Cornpt.  rend.,  1927,  185, 
1475 — 1476). — The  double  nitrates  of  uranyl  and 
sodium  or  potassium  do  not  crystallise  from  aqueous 
solutions  in  the  cold.  The  ammonium  double  salt 
UCh(NH:i),(K03)4,2H20  separates,  in  slowly  deliquesc¬ 
ing  crystals  which  are  decomposed  by  water.  The 
anhydrous  double  salt  U02NH4(N03)3  probably  results 
from  the  crystallisation  of  an  equimolecular  mixture 
of  the  above  nitrates  from  cold  nitric  acid  (d  1*33), 
hut  is  readily  decomposed  by  cold  water. 

J.  Grant. 

Empirical  formula  expressing  mutual  solu¬ 
bility  of  two  ealts  with  a  common  ion,  T.  S, 
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Wheeler  (J.S.C.L,  1927,  46,  420— 423t).— The  ex¬ 
pression  s0~~~s=kxmf  where  s0  is  the  solubility  of  the 
saturating  salt  in  a  unit  volume  of  its  own  aqueous 
solution  at  temperature  t,  s  is  the  quantity  of  the 
saturating  salt  dissolved  in  a  unit  volume  of  solution 
at  temperature  i  in  presence  of  a  quantity  x  of  added 
salt  (sQ}  x}  and  s  are  in  the  same  units),  and  m  and  k 
are  empirical  constants,  expresses  within  the  limits 
of  experimental  error  the  mutual  solubility  in  water 
of  salts  with  a  common  ion,  provided  that  the  salts 
separate  from  the  aqueous  solution  in  crystals  con¬ 
taining  no  water  of  crystallisation,  and  that  there  is 
no  formation  of  mixed  crystals  or  double  salts.  The 
constant  m  depends  only  on  the  saturating  salt. 

Calcium  cyanamide.  II.  Equilibrium  of  the 
reaction  CaC2+N2^=£=CaCN2+C.  H.  Franck  and 
11.  Heimann  (Z.  Elcktrochem.,  1927,  33,  469 — 475). 
— The  system  has  been  investigated  by  measurements 
of  the  pressure  of  nitrogen  developed  at  940 — 1300% 
calcium  cyanamide  of  99*6%  purity  being  obtained 
by  the  reaction  between  calcium  oxide  and  hydrogen 
cyanide.  The  curves  obtained  by  plotting  the 
ressure  of  nitrogen  against  temperature  show  two 
ranches,  the  lower,  corresponding  with  a  solid 
solution  of  cyanamide  and  carbide,  being  exponential, 
and  the  upper,  corresponding  with  the  molten  system, 
being  linear.  The  lowest  value  of  the  break 
occurs  at  1146°,  and  is  assumed  to  indicate  the  m.  p* 
of  the  eutectic,  cyanamide-carbide.  The  break  also 
corresponds  with  an  arrest  in  the  cooling  curve. 
The  addition  of  calcium  fluoride  depresses  this  break 
and  also  the  pressure  of  nitrogen.  The  value  of  the 
heat  of  the  reaction  obtained  from  the  curves  is 
68,400  g-caL  between  1080°  and  1130°,  in  good 
agreement  with  that  obtained  directly  by  Franck 
and  Hockwald  (E.,  1926,  88).  L.  S.  Theobald. 

Liquid  immiscibility  in  the  system  FeO- 
Fe203-~AL03~~Si02.  J.  W.  Greig  (Amer.  J.  Sci., 
1927,  [v],  14, 473 — ' 484). — ' The  occurrence  of  two  liquid 
phases  in  the  system  Fc0-Fe203-Si02  lias  been 
studied  ;  fusion  of  iron  oxide  with  silica  results  in 
general  in  the  formation  of  two  liquid  layers,  of  which 
the  more  siliceous  layer  is  the  less  fluid.  Over  a  small 
temperature  interval  in  the  neighbourhood  of  1660° 
cristobalite  is  in  equilibrium  with  the  two  liquids. 
Mixtures  having  a  ferrous  :  ferric  ratio  of  about  1  :  1 
arc  the  least  miscible.  The  quantity  of  aluminium 
oxide  necessary  for  the  production  of  a  homogeneous 
liquid  varies  with  the  ferrous  :  ferric  ratio  and  with 
the  silica  content,  a  maximum  of  about  6*5%  being 
required  for  a  1  :  1  ratio.  It  is  shown  that  the 
hypothesis  of  siliceous  magmas  separating  into  two 
liquid  layers  is  incorrect.  The  bearing  of  the  results 
on  the  problems  of  furnace  linings  is  discussed. 
Addition  of  iron  oxide  to  a  mixture  of  silica  and 
alumina  may  in  certain  cases  raise  the  fusion  temper* 
aturc  of  the  whole.  H.  F.  Gillbe. 

Determination  of  the  composition  of  the  solid 
phase  in  equilibrated  systems.  V.  P.  Schischo- 
kin  (Ann.  Inst.  Anal.  Physico-Chim.  Leningrad, 
1926,  3,  421-425). — The  graphic  method  devised  by 
Sclireinemakers  (A.,  1893,  ii,  260}  for  determining  the 
composition  of  a  solid  phase  in  equilibrium  with  a 
liquid  phase  does  not  give  exact  results  for  small 


angles  between  the  two  straight  lines,  representing, 
respectively  the  composition  of  the  liquid  phase  and 
of  the  residual  mixture  of  solid  and  liquid  phases. 
This  defect  may  be  remedied  by  expressing  the 
composition  in  terms  of  a  fixed  weight  of  the  solvent. 
This  modified  procedure  is  applied  to  the  systems 
guanidine  nitrate-silver  nitrate-water,  and  ammon¬ 
ium  chloride-cupric  chloride-water  (cf.  Rivctt  and 
Clendinnen,  J.C.S.,  1923,  123,  1634).  T.  H.  Pope. 

Analytical  and  graphical  methods  of  investig¬ 
ating1  complex  equilibrium  systems.  V.  P. 
Schischokin  (Ann.  Inst.  Anal.  Physico-Chim,  Lenin¬ 
grad,  1926,  3,  333 — 369).— Algebraic  and  geometric 
methods  are  considered.  It  is  shown  that  various 
physical  properties,  and  the  relation  between  the 
concentrations  of  the  components  of  systems  which 
are  formed  by  the  mixing  of  m  components  may 
be  expressed  as  linear  non-homogeneous  functions 
with  m  variables.  On  removal  of  n  complexes  from 
a  system  with  m  components,  the  relation  between 
the  concentrations  of  the  components  is,  in  the  general 
case,  determined  by  a  linear  non- homogeneous 
function  with  (m-fn)  variables. 

For  determining  the  connexion  between  the  con¬ 
centrations  of  the  components  of  complex  systems, 
use  may  be  made  of  the  graphical  methods  of  ordinary 
descriptive  geometry  and  those  of  Fedorov’s  new 
graphical  geometry  (parallel  vectors).  In  operations 
involving  four  or  more  variables  Bieberboch’s  method 
is  simpler  than  Federov’s  inclined  vector  method. 
The  group  to  which  a  system  belongs  ma j  be  deter¬ 
mined  by  D’Ocagne’s  and  Masso’s  nomographic 
methods. 

From  the  character  of  the  relations  between  the 
concentrations  of  the  components  of  a  complex 
system,  it  is  possible  to  judge,  both  qualitatively  and 
quantitatively,  of  the  physico-chemical  processes 
which  have  taken  place  in  the  system  prior  to  the 
establishment  of  the  existing  equilibrium. 

These  analytic  and  graphic  methods  are  applied  to 
the  solution  of  several  hydrological  and  cliemico- 
mineralogieal  questions.  Various  mineral  springs 
are  shown  to  be  formed  by  the  mixing  of  two  different 
waters,  one  more  saline  that  the  other  and  both 
resulting  from  metamorphosis  of  the  water  of  the 
Black  Sea.  The  formula  attributed  to  tourmaline  by 
Penfield  and  by  Foote  is  readily  verifiable  by  means 
of  the  characteristic  equation  for  the  mineral. 

T.  H.  Pope. 

Concept  of  substance  and  the  phase  rule.  R. 
Wegscheider  (Z.  anorg.  Chem.,  1927, 168,  33 — 40). — 
A  substance,  in  the  sense  of  the  phase  rule,  is  defined 
as  including  all  homogeneous  bodies  the  properties 
of  which,  after  subjection  to  variations,  become  the 
same  when  they  are  subjected  to  identical  external 
conditions ;  the  changes  produced  when  the  bodies 
are  subjected  to  changes  of  external  conditions,  at 
least  within  certain  limits,  arc  not  concerned  with 
changes  of  composition.  H.  F.  Gillbe. 

Theory  of  static  and  dynamic  displacement. 
II.  D.  Reicbxxstein  (Z.  Elektrochem.,  1927,  33, 
455 — 469 ;  cf.  A.,  1926,  130).— Theoretical.  The 
author’s  displacement  theory  is  further  extended 
and  sat  out  as  a  unified  system.  The  theory  not 
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only  applies  to  the  statics  and  dynamics  of  adsorption 
processes,  but  also  serves  to  characterise  solutions 
and  solid  solutions.  The  philosophical  significance 
of  the  theory  is  discussed  and  its  applications  to 
adsorption,  solubility,  passivation  of  metals,  and 
decrease  in  velocity  of  oxidation  with  increasing 
concentration  of  oxidising  agent  are  demonstrated. 

H.  J.  T.  Ellingham. 

Equations  of  state  of  adsorbed  phases.  B. 
Tamamtxshi  (Bull.  Chem.  Soc.  Japan,  1927,  2,  299 — 
303 ;  cf.  A.,  1927,  199). — On  the  assumption  that 
the  equation  of  state  for  an  adsorbed  substance 
involves  the  potential  energy  due  to  intermoleeular 
forces  as  well  as  the  thermal  energy  of  the  adsorbed 
molecules,  and  applying  the  theory  of  dipoles,  the 
term  JcE  in  Cof man’s  equation  (A.,  1926,  674)  is  con¬ 
verted  into  the  form  %RT.  Applying  Volmer’s 
surface  correction  (A.,  1925,  ii,  539),  the  value  of  i 
for  the  adsorption  of  various  organic  substances  at 
liquid-gas  and  liquid-liquid  interfaces  is  found  not 
to  exceed  1,  indicating  that  the  adsorbed  molecules 
attract  each  other.  In  the  adsorption  of  acetic  acid 
at  a  water-carbon  interface,  on  the  other  hand ,  the 
acid  molecules  apparently  repel  each  other,  the  value 
of  i  being  greater  than  L  R.  Cuthill. 

Reaction  regions,  XVII.  Reaction  regions 
in  which  a  dichromate  is  the  substance  supplying 
oxygen.  W.  P.  Jorissen  and  G.  M.  A,  Kayser 
(Rcc.  trav.  chim.,  1927,  46,  885 — 890;  cf.  this  vol., 
21). — Reaction  regions  in  the  systems  potassium 
dichromate-sulphur-iron  and  potassium  dichromate- 
sulphur-aluminium  have  been  investigated  and  are 
represented  diagrammatically.  In  presence  of  silica, 
the  narrow  neck  in  the  reaction  region  of  the  system 
ammonium  dichromate-sulphur-iron  becomes  a  gap 
and  the  reaction  space  becomes  divided  into  two 
regions.  J.  S.  Carter. 

Free  energy  of  transition  in  the  system  calcite- 
aragonite,  J.  L.  Buchan  (Trans.  Faraday  Soc., 
1927,  23,  668 — 67 1 ) . — The  EM.F.  at  25°  of  a  cell 
consisting  of  two  hydrogen  electrodes  dipping  into 
saturated  solutions  of  calcite  and  aragonite,  respect¬ 
ively,  in  JWpotassium  chloride  solution  containing 
25%  of  alcohol,  and  connected  by  the  same  potassium 
chloride  solution,  is  0*009  i 0*0002  volt,  the  electrode 
in  the  calcite  solution  being  positive.  The  value  of 
the  free  energy  of  transition  of  aragonite  to  calcite, 
calculated  from  this,  is  —414  cal./g.-mol.,  which  is  in 
approximate  agreement  with  that  determined  from 
Kohlrausch’s  solubility  data  (A.,  1903,  ii,  528). 

M.  S.  Burr. 

Methods  of  determining  the  heat  equivalent  of 
calorimetric  bombs,  W.  Swientoslawski  (J. 
Russ,  Phys.  Chem.  Soc.,  1927,  59,  563— 565).— The 
merits  of  a  universal  relative  determination  of  heats 
of  combustion  using  benzoic  acid  as  a  standard  are 
discussed  and  compared  with  methods  used  for  deter¬ 
mining  absolute  values,  A.  Ratcliffe. 

Methods  of  determining  the  heat  equivalent  of 
calorimetric  bombs.  A,  Schukarev  (J.  Russ. 
Phys,  Chem.  Soc.,  1927,  59,  567—572). — Disadvan¬ 
tages  of  relative  determinations  of  heats  of  combustion 
are  discussed  (cf.  preceding  abstract). 

A.  Ratcliffe. 


Calorimetric  researches.  XIV,  Heats  of 
combustion  of  successive  members  of  homo¬ 
logous  series  :  the  normal  primary  aliphatic 
alcohols.  P.  E.  Verkade  and  J.  Coops,  jun.  (Rec. 
trav.  chim.,  1927, 46,  903—917  ;  cf.  A.,  1926'  086, 1210). 
— In  order  to  substantiate  the  suggestion  that  altern¬ 
ation  is  confined  to  the  crystalline  state,  the  heats  of 
combustion  of  seven  normal  aliphatic  alcohols  have 
been  determined.  All  the  heats  of  combustion  relate 
to  isothermal  reactions  at  19*5°.  The  values  thus 
obtained  for  the  molecular  heats  of  combustion 
(kg. -cal.  15°)  at  constant  pressure,  Qy,  arc  :  butyl, 
639-5;  amyl,  795*6 ;  hexyl,  951-9;  heptyl,  1108*4; 
octyl,  1265*0;  nonyl,  1420*9 ;  deeyl,  1576*9.  Com¬ 
bining  these  results  with  those  of  Richards  and  Davis 
(A.,  1920,  ii,  589)  for  the  lower  alcohols  it  is  found  that 
there  is  no  indication  of  any  alternation,  the  increment 
due  to  each  increase  of  CH2  being  156*3  kg. -cal. 
Contrary  to  previous  experience,  it  is  found  that 
initial  terms  with  abnormally  high  energy  contents 
are  missing. 

In  order  to  investigate  the  variation  in  molecular 
volume  "with  mol.  wt.  the  densities  of  nine  normal 
alcohols  were  determined.  The  values  of  df*  thus 
obtained  are  :  butyl,  0-7986 ;  amyl,  0*8041;  hexyl, 
0*8082 ;  heptyl,  0*81 16 ;  octyl,  0*8146 ;  nonyl,  0*8174  ; 
decyl,  0-8198 ;  undecyl,  0-S217 ;  dodecyl,  0*8234. 
The  derived  molecular  volumes  show  a  constant 
increment  of  the  order  16-59—16-80  c.c.  Neither  the 
b.  p.  nor  the  molecular  refract! vities  (existing  data) 
show  any  indication  of  alternation. 

Approximate  values  for  the  degrees  of  association  of 
the  normal  aliphatic  alcohols  have  been  calculated  by 
standard  methods.  Whilst  such  values  are  admittedly 
approximate  they  nevertheless  show"  that  the  degree 
of  association  decreases  as  the  series  is  ascended. 
Possibilities  w  hereby  variation  in  degree  of  association 
may  be  reconciled  with  constant  increment  in  physical 
constants  are  discussed.  J.  S.  Carter. 

Thermochemistry  of  organic  compounds,  E. 
Berner  (Arch.  Math.  Naturvidenskab . ,  1926,  39,  6; 
reprint). — The  heats  of  combustion  of  a  series  of 
stereoisomerie  racemic  and  me$o~ compounds  of  the 
types  represented  by  racemic  acid  and  mesotartaric 
acid  have  been  determined  in  a  specially  designed 
bomb  calorimeter.  Temperatures  were  measured  by 
a  platinum  resistance  thermometer  and  the  substances 
were  carefully  purified  by  alternate  crystallisation 
and  distillation  in  a  vacuum.  In  all  cases,  it  was 
found  that  the  m&so-isomerides  have  the  greater  heats 
of  combustion  when  corrections  are  applied  for  the 
difference  in  the  lattice  energy  of  the  solids ;  these 
corrections  were  derived  from  measurements  of  the 
heats  of  dissolution  of  the  isomerides.  Calculations 
from  existing  data  indicate  that  the  energy  of  the 
atomic  linkings  in  paraffins,  at  any  rate  in  those 
containing  less  than  ten  carbon  atoms  in  the  molecule, 
is  constant.  The  energy  of  the  unsaturated  linkings 
in  unsaturated  aliphatic  compounds  is  nearly  constant, 
and  the  energy  in  these  linkings  is  in  agreement  with 
the  ease  with  which  they  are  attacked  chemically. 
Alicyclic  hydrocarbons  containing  five  or  more 
carbon  atoms  in  the  molecule  have  normal  linking 
energies ;  the  configuration  of  the  rings  is  therefore 
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inultiplanar,  and  it  is  suggested  that  isomeric  forms 
of  these  compounds  may  be  detectable  at  low  temper¬ 
atures,  k  G.  A.  Elliott. 

Fictitious  heat  of  dissolution  of  thallous 
sulphate,  F.  Ishikawa  (Bull.  Chem.  Soc,  Japan, 
1927,  2,  294 — 299). — If  the  E.MJF.  of  the  cell  50% 
thallium  amalgam  [saturated  solution  of  thallous 
sulphate  in  equilibrium  with  the  solid,  mercurous 
sulphate! mercury  and  the  similar  cell  with  an 
unsaturated  solution  of  thallous  sulphate  are  EA 
and  Eb ,  respectively,  application  of  the  Gibbs- 
Helmholtz  equation  shows  that  the  differential  heat 
of  dissolution,  Q,  of  thallous  sulphate  is  given 
by  the  expression  Q=nF[(EB—EA) — T{(dE jdT)R— 
(dEjdT)A}\  where  n,  F,  and  T  have  their  usual  signi¬ 
ficance.  By  extrapolation  to  the  saturation  con¬ 
centration  of  the  values  of  Q  obtained  from  E.M.F. 
measurements  with  the  above  cells,  values  of  the 
fictitious  heat  of  dissolution  are  obtained  which 
approximate  closely  to  those  derived  previously  by 
another  method  (A,,  1923,  ii,  537).  R.  Cuthill, 

Heats  of  dilution  of  strong  electrolytes  in  the 
limiting  region  of  the  Debye-Huckel  theory.  W. 
Lange  and  G.  Messner  (Z.  Elektrochem.,  1927,  33, 
43 1- — 440).— By  means  of  an  adiabatic  differential 
calorimeter  reading  to  about  a  millionth  of  a  degree, 
measurements  have  been  made  at  25°  of  the  heats  of 
dilution,  Q,  of  dilute  solutions  of  the  following  salts  ; 
(1)  potassium  chloride,  sodium  chloride,  lithium 
chloride,  lithium  bromide ;  (2)  calcium  nitrate, 

sodium  sulphate;  (3)  magnesium  sulphate,  calcium 
sulphate ;  (4)  potassium  nitrate,  caesium  chloride. 

Concentrations,  c,  as  low  as  0*001  g.-mol./litre  were 
used  in  some  cases.  Salts  of  group  (1)  all  gave  prac¬ 
tically  identical  values  of  Q  at  c  =  0*01,  but  these 
values  arc  definitely  lower  than  the  calculated  value. 
Since  the  latter  involves  the  temperature  coefficient 
of  the  dielectric  constant  of  water,  however,  it  may  bo 
somewhat  inaccurate.  For  salts  of  group  (2),  values 
of  Q  agree  with  each  other,  but  are  also  less  than  the 
calculated  value,  whereas  values  obtained  for  group 
(3)  are  considerably  higher  than  the  theoretical  and 
these  salts  are  definitely  anomalous.  In  all  easos,  Q 
is  positive  at  sufficiently  low  concentrations  as 
required  by  the  theory,  and  for  lithium  bromide  Q 
is  practically  proportional  to  i/c  up  to  c  —  0*1. 
With  salts  of  group  (4)  the  Q-\/c  graphs  are 
definitely  curved  and  exhibit*  a  maximum,  Q  eventually 
becoming  negative  with  increasing  concentration, 
for  potassium  nitrate  at  any  rate.  For  potassium 
chloride  and  lithium  bromide  measurements  of  Q  were 
also  made  at  lower  temperatures  and  for  each  salt  the, 
ratio  of  the  values  of  Q  at  two  different  temperatures 
agreed  closely  with  the  theoretical  value.  From  the 
data  for  lithium  bromide  it-  is  shown  that  the  partial 
molal  heat  capacity  of  water,  in  solutions  of  this 
salt  is  given  by  cPl  —  17*98— Q-OOBc1'5,  a  relation  of 
the  same  form  as  that  obtained  empirically  by 
Randall  and  Ram  age  (A.,  1027,  208),  the  value  of  the 
constant  (04)98)  being  of  the  same  order  as  that 
found  bv  these  authors  for  sodium  chloride  solutions. 

H.  J.  T,  Elltngham. 

Free  energy  and  heat  of  dilution  of  concentrated 
solutions.  R.  Fmicke  and  L.  Hayestadt  (Z. 


Elektrochem.,  1927,  33,  441 — 455). — Vapour  pres¬ 
sures  of  aqueous  solutions  of  various  substances, 
including  electrolytes  and  non  -electrolyte  s ,  at  various 
concentrations  have  been  measured  by  a  differential 
method  at  0°  and  at  either  10°  or  15°.  For  each 
solute  at  each  temperature  values  of  vapour  pressure, 
p,  are  plotted  against  the  dilution,  9,  of  the  solution 
(g.-mol.  of  water /g.-mgh  of  solute)  or  against  the  mol. 
fraction  of  the  water.  For  solutions  of  carbamide 
and  silver  nitrate,  values  of  p  are  higher  in  concentrated 
solutions  than  those  corresponding  with  the  mixture 
law,  p  =^9/(9  q-l),  where  pQ  is  the  vapour  pressure  of 
water,  blit  in  more  dilute  solutions  values  for  carb¬ 
amide  approach  the  theoretical  values  closely.  For 
most  of  the  other  substances  examined  the  vapour 
pressures  were  notably  lower  than  the  theoretical, 
especially  in  the  more  concentrated  solutions  of 
substances  having  a  high  positive  heat  of  dilution. 
From  the  data  obtained,  the  free  energy  of  dilution, 
A,  and  the  heat  of  dilution,  Ua  were  calculated  for 
each  solution,  values  of  U  being  obtained  by  means 
of  KirohhofTs  equation.  For  each  solute  values  of 
A  and  U  were  plotted  against  9.  For  silver  nitrate 
and  the  salt  2KI,HgI2,  U  is  negative  and  the, A  and  U 
curves  diverge  with  increasing  concentration*  Most 
of  the  other  substances  examined  have  a  high  positive 
value  of  U,  and  in  these  cases  the  A  and  U  curves 
intersect,  A  being  >£/  in  more  dilute  solutions  but 
<U  in  more  concentrated  solutions.  In  no  case  do 
the  A  and  V  curves  rim  parallel  over  a  considerable 
range  of  concentration  so  that  the  “theory  of  the 
ideal  concentrated  solution  ”  (Nernst)  cannot  be 
applied  without  further  considerations  to  concen¬ 
trated  solutions  with  a  high  positive  heat  of  dilution. 

H.  J.  T.  Ellingham. 

Diffusion  coefficients  and  ionic  mobilities. 
E,  N.  Gabon  (Z.  anorg.  Chem.,  1927,  168,  1 25-— 128). 
— Examination  of  some  of  the  existing  data  for  the 
diffusion  coefficients,  D}  of  organic  substances  in 
water  shows  that  if  n  is  the  number  of  atoms  in  the 
molecule  the  relation  constant  is  approximately 

true,  the  value  of  the  constant  being  rather  greater 
for  associated  substances  than  for  non- associated 
substances.  A  similar  empirical  formula,  u^/n^ 
constant,  connects  n  with  the  ionic  mobility,  ut  in 
the  case  of  numerous  electrolytes.  This  latter  ex¬ 
pression  may  be  used  to  calculate  ionic  hydrations, 
the  results  being  in  general  in  agreement  with  those 
obtained  by  the  usual  methods.  R,  Cuthill. 

Transport  numbers  of  hydrochloric  and 
picric  acids.  T.  Erdey-Gruz  (Z.  physikal.  Chem., 
1927,  131,  81 — 89). — The  transport  numbers  of 
picric  and  hydrochloric  acids  at  25°  in  water,  ethyl 
alcohol,  acetone,  and  glycerol,  and  in  aqueous  solu¬ 
tions  of  tho  last  three  as  well  as  of  mannitol,  chloral 
hydrate,  dextrose,  and  sucrose,  have  been  determined 
by  an  electrometric  method.  The  transport  number 
of  tho  hydrogen  ion  in  alcohol  and  glycerol  solutions 
at  first  increases  with  the  concentration  of  the  solu¬ 
tions,  and  then  decreases.  In  the  acetone  solutions 
there  is  a  continual  decrease.  Similar  variations  are 
observed  in  the  other  solutions.  The  results  are 
explained  on  the  assumption  that  the  picrate  ion  is 
non- hydrated  and  non-solvated,  and  that,  in  the 
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hydrochloric  acid  solutions,  the  hydration  or  solvation 
has  relatively  less  influence  on  the  chlorine  ion  than 
on  the  hydrogen  ion.  The  changes  must  therefore 
he  duo  principally  to  a  diminution  in  hydration  of 
the  hydrogen  ion  with  increasing  concentration  of 
the  non-electrolyte,  followed  by  increase  in  solvation. 
The  large  value  of  the  transport,  number  in  pure  water, 
compared  with  the  low  value  in  pure  acetone,  glycerol, 
or  alcohol,  is  explained  by  supposing  that  transport 
in  aqueous  solution  is  mainly  of  the  Grotthus  type, 
whilst  this  plays  only  a  small  part,  or  none  at  all,  in 
transport  in  other  solvents.  M.  S.  Burr. 

Electrolytic  transport  of  water  in  solutions  of 
hydrochloric  and  hydrobromic  acids.  A.  WAG- 
neb  (Chora.  Listv,  1927,  21,  543 — 548). — By  means  of 
transport  experiments  with  Baborovaky's  apparatus 
the  following  values  have  been  obtained  for  the 
transport  number  of  the  cation,  and  the  transport  of 
water,  respectively :  A7- hydrochloric  acid,  0*874, 

0*43 ;  OdJWhydroehloric  acid,  0*873,  0*64;  Ar-hydro~ 
bromic  acid,  0*878,  0*50.  The  transport  numbers 
are  probably  somewhat  too  high,  owing  to  electro - 
osmosis  at  the  membranes.  Assuming,  however, 
that  this  effect  is  negligible  in  Absolutions,  and  that 
in  such  solutions  the  chloride  ion  fixes  4  molecules  of 
water,  the  hydrogen  ion  is  calculated  to  fix  1  molecule, 
and  the  bromide  ion  3  molecules.  R.  Cuthxll. 

Electrical  conductivity  of  binary  liquid 
systems.  S.  1.  Tscherbov  (Ann,  Inst.  Anal. 
Physico-Chim.  Leningrad,  1926,  3,  459 — 160). — 
The  electrical  conductivities  of  the  system  aniline- 
acetic  acid  at  21 t:'  are  in  agreement  with  those  given 
by  Konovalov  (A,,  1893,  356).  The  curve  expressing 
the  conductivity  of  the  system  acetic  anhydride- 
water  at  17°  consists  of  two  branches  intersecting  at 
an  obtuse  but  distinct  angle  at  a  point  corresponding 
with  50  mols*  %  of  water.  The  conductivity  isotherm 
recalls  the  viscosity  isotherm  for  this  system  (ef, 
Kurnakov,  J.  Russ.  Phys.  Chein,  Soe.,  1918,  50,  157), 
except  that  the  conductivity  exhibits  a  pronounced 
maximum  for  96  (not  75)  mols,  %  of  water, 

T.  EL  Pope, 

Electrochemistry  of  non-aqueous  solutions, 
VIII.  Conductivity  of  dilute  organic  solutions 
of  silver  nitrate,  silver  thiocyanate,  and  lithium 
bromide.  R,  Muller,  V.  Rasohka,  and  M. 
Wittmann  (Monatsh.,  1927,  48,  659— 672).— The 
work  of  Muller,  Griengl,  and  Mollang  (A.,  1926,  1212) 
is^  extended,  and  the  results  are  again  in  agreement 
with  the  Debye-Hiickel  theory.  The  following  figures 
give  respectively  the  dielectric  capacity  of  solvents, 
irom  recorded  data,  followed  by  {each  at  25°)  the 
solubility  of  silver  nitrate  in  the  solvent  (in  g.  per 
litre),  the  range  of  v  in  conductivity  measurements, 
the  lowest  value  of  v  at  which  the  square  root  law  is 
valid,  and  the  value  of  A^:  o-toluidine,  6*3,  0*128, 
1327 — 170,000,  15,000,  11;  piperidine,  5*8,  40*07, 
10—20,000,  320,  0*24;  acetonitrile,  35*8,  875  7,  10— 
80,000,  78,  270;  methyl  ethyl  ketone,  17*8,  1*72, 
100 — 100,000,  12,000,  140;  acetophenone,  18  or  15*6, 
0*0755,  2250-144,090,  6,000,  36.  Since  phenyl” 
thiocarbimide  is  attacked  explosively  by  silver 
nitrate,  silver  thiocyanate  is  used  as  solute;  the 
respective  figures  arc:  11,  0*926,  1*724 — 220,000, 


13,000,  21*5;  the  results  are  uncertain,  especially 
when  v  exceeds  100,000.  For  lithium  bromide  in 
benzaldehyde  solution,  the  figures  are  :  18*0,  136*28, 
0*637 — 1032,  10,  6*3,  "  E.  W.  Wignall, 

Specific  adsorption  volume  and  the  electro- 
motively  effective  space.  D.  Reichinstein  (Z, 
anorg.  Chem.,  1927,  168,  1 89 — 1 96) . — Theoretical . 
The  conception  of  electromotivelv  effective  space 
previously  developed  in  connexion  with  the  deter¬ 
mination  of  the  rate  of  reactions  occurring  at  electrodes 
during  the  passage  of  a  current  (A,,  1923,  it,  468)  has 
been  applied  to  the  elaboration  of  a  theory  of  galvanic 
polarisation.  It  is  found  that  it  is  really  an  adsorption 
problem  which  is  involved,  and  the  electromotivelv 
effective  space  is,  in  fact,  equal  to  the  adsorption 
space  on  the  electrode.  An  equation  for  the  polaris¬ 
ation  E3LF.  is  derived,  which  accounts  lor  Le  Blanc's 
point  of  inflexion  on  the  voltage  curve. 

R.  CUTHILL. 

jD eoono.jp oeh tmn*  piotcntmls  oi  tiro  fcined*  Ha ulicf e s 
oi  tne  a l Ru.li  and,  alMmliiie-eantli  metals,  xx. 
L.  Cam  hi  and  G.  Devoto  (Gazzetta,  1927,  57,  836— 
855). — Further  experiments  have  been  made  by  the 
method  described  (cf.  Giorn,  Chim.  Ind,  Appl.,  1926, 
8,  303).  In  addition  to  further  observations  on  the 
chlorides,  results  are  given  for  lithium,  sodium, 
potassium,  and  barium  bromides  and  iodides,  calcium 
and  strontium  bromides,  and  magnesium  iodide 
between  800°  and  1000°  with  graphite  anodes  and 
nickel  cathodes.  Further  measurements  are  also 
recorded  for  calcium,  strontium,  and  barium  chlorides 
with  nickel  and  iron  cathodes.  The  decomposition 
potentials  at  800°  are  :  (chlorides)  potassium  3*37, 
lithium  3*30,  sodium  3*20;  (bromides)  potassium 
2*98,  lithium  2*95,  sodium  2*83;  (iodides)  potassium 
2*53,  lithium  2*48,  sodium  2*30,  The  decomposition 
potentials  of  the  fluorides  of  lithium,  potassium, 
and  calcium  arc  much  lower  than  those  of  the  corre¬ 
sponding  chlorides  or  bromides.  The  results  indicate 
the  occurrence  of  depolarisation  phenomena.  Neu¬ 
mann’s  method  (ef.  A.,  1925,  ii,  797),  which  gives 
markedly  lower  values  of  the  decomposition  potential, 
is  criticised.  Two  thermodynamic  methods  of  cal¬ 
culating  the  decomposition  potential  are  given  and 
the  results,  as  exemplified  in  the  case  of  sodium 
chloride,  are  in  good  agreement  with  the  experimental 
figures.  O.  J,  Walker. 

Current  density-potential  curves  and  time 
phenomena  in  the  passivation  of  various  metals. 
W.  J.  Muller  (Z.  Elektroehem.,  1027,  33,  401—406), 
—The  influence  of  the  method  of  experiment  on  the 
form  of  current  density-potential  curves  for  anodes 
exhibiting  active  and  passive  states  is  discussed. 
The  importance  of  the  time  factor  is  emphasised  and 
a  method  of  drawing  the  curves  to  show  time  effects 
is  indicated.  Curves  for  chromium  are  similar  in 
form  to  those  for  iron  and  nickel,  but  at  given  current 
density  passivity  sets  in  after  a  very  much  shorter 
active  period.  True  passivity,  as  shown  by  these 
metals,  is  regarded  m  due  to  a  change  in  the  atoms  of 
the  metal  itself.  The  formation  of  a  non-conducting 
film  of  salt,  basic  salt,  or  hydroxide  causes  high 
current  densities  at  points  which  are  not  covered  by 
the  film,  and  passivity  is  brought  about  by  the  high 
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current  density.  Metals  which  do  not*  exhibit  true 
passivity  may  show  “  mechanical  passivit}',”  but  in 
such  cases  the  high  anode  potential  is  due  merely  to 
the  ohmic  resistance  of  a  film,  the  metal  being  really 
still  active.  BL  J.  T.  Ellixgham.  " 

New  method  of  measuring  overvoltage, 

L.  J,  P.  Byrhe  (Trans.  Faraday  Soe,,  1927,  23, 
601— 667).— A  new  method  for  measuring  over¬ 
voltage  while  the  current  is  flowing  is  described. 
The  P.D.  E  between  the  electrodes,  the  current  I 
flowing  through  the  cell,  and  the  ohmic  resistance  R 
of  the  cell  are  all  determined  simultaneously.  The 
overvoltage  is  E—1R.  The  method  gives  the  true 
overvoltage  existing  during  electrolysis  without 
introducing  extraneous  factors,  and  is  applicable 
over  a  wide  range  of  current  densities.  Curves  are 
given  showing  the  relation  between  current  density 
and  overvoltage  at  copper  electrodes  in  neutral  and 
acid  copper  sulphate  solutions  of  various  concen¬ 
trations,  and  at  platinised  platinum  electrodes  in 
sulphuric  acid  solution.  A  method  is  suggested  by 
which  oxygen  and  hydrogen  might  be  obtained  by 
using  alternating  current.  M.  S.  Burr. 

Electrolytic  reduction  potentials  of  organic 
compounds.  I.  Polar  ©graphic  method.  II. 
isoV  aler  aldehyde.  III.  Pyridine,  IV.  Nico¬ 
tinic  acid.  M.  Shi  kata  (Mem.  Coll.  Agric.  Kyoto, 
1927,  4,  1—8,  9—18,  19—33,  35—48),— I*  A  descrip¬ 
tion  is  given  of  the  use  of  polarograms,  produced  by 
the  automatic  registration  of  current  -  voltage  curves 
on  a  rotating  drum,  for  the  determination  of  the 
reduction  potentials  of  organic  compounds  at  the 
dropping  mercury  cathode, 

II.  [With  I*  Tachi,] — Polarographie  measurement 
of  the  reduction  potent  ial  -  of  isovaleraldehyde  shows 
the  equation  t:=*—{RT}2F)  log  [k' j{[WfxCH.CUo}] 
to  be  valid  ;  thus  the  reduction  is  reversible,  in  both 
acid  and  alkaline  solution.  For  a  0-1 868 J/- solution 
in  0*1  A7- hydrogen  chloride,  log  k*  =  34*672.  Cor¬ 
rected  for  adsorption  the  equation  becomes  n— 

RTJ2F)  logP7([HT  X  <V  ho}]  in  which  for  a  strongly 
acid  solution  m  is  1*380,  for  neutral  solution  0*287,  for 
alkaline  solution  1*33,  and  for  a  solution  in  ammonium 
chloride  0*272.  The  results  suggest  negative  adsorp¬ 
tion  of  tsov&leraldchyde  at  a  mercury  cathode  in 
neutral  solution,  Schiffs  reaction  for  the  detection 
of  aldehydes  is  only  one  twentieth  as  sensitive  as  the 
polarographie  method.  The  influence  of  isoamyl 
alcohol  on  the  reduction  potential  suggests  that  this 
substance  is  the  product  of  the  reaction. 

III.  [With  I.  Tachi.] — The  two  waves  in  the 
current-voltage  curves  obtained  in  the  reduction  of 
pyridine  are  due  to  reduction  of  the  pyridine  ion  and 
molecule  respectively.  In  acid  solution  moderate 
agreement  exists  between  the  theoretical  and  observed 
values  of  the  reduction  potential,  although  greater 
deviations  occur  than  when  the  reduction  is  reversible. 
In  neutral  and  alkaline  solutions  the  agreement  Is  less 
satisfactory.  For  moderate  pyridine  concentrations 
the  adsorption  coefficient  m  of  the  pyridine  ion  Is 
■0*219  in  acid  solution  and  0*089  in  neutral  solution. 
For  the  molecule  in  alkaline  solution  m  is  0*223. 

IV,  [With  I.  Tachi,] — The  reduction  of  nicotinic 
acid  at  the  dropping  mercury  cathode  takes  place  in 


two  stages,  of  which  the  first  is  the  reduction  to 
aldehyde  of  the  carboxyl  group  and  the  second  the 
reduction  of  the  pyridine  ring.  Reduction  does  not 
occur  in  presence  of  an  excess  of  alkali,  owing  prob¬ 
ably  to  desorption  of  the  negatively-charged  nicotinic 
acid  ion  at.  the  cathode.  A  study  of  the  reduction 
potential  of  benzoic  acid  indicates  that  the  pyridine 
ring  facilitates  the  reduction  of  the  carboxyl  group  to  a 
greater  degree  than  does  the  benzene  ring. 

H.  F.  Guxbe. 

Applications  of  the  polarographie  method.  I. 
Analysis  of  abnormal  mineral  constituents.  II. 
Copper  complex  salts.  III.  Microanalysis  of 
reducible  substances  in  fermentation  products. 

M.  Shikata  (Mem.  Coll  Agric,  Kyoto,  1927,  4,  49 — 
57,  59—74,  75— 90).— 1.  [With  I.  Tachi  and  N. 
Hozaki.]  The  polarographie  method  is  applicable  to 
the  micro-detection  of  lead  and  copper. 

II,  The  deposition  potentials  of  copper  complexes 
have  been  determined.  On  the  assumption  of  the 
formation  of  lithium  trichlorocuprate  in  solutions  of 
cupric  and  lithium  chlorides,  the  equilibrium  con¬ 
stant  A^[Cir][CF]3[CuCl3']  is  3*98  X  KF8  for  lithium 
chloride  concentrations  from  0*05 A7  to  N.  The  equili¬ 
brium  constants  of  sulphate  complexes  are  in  general 
greater  than  those  of  chloride  complexes.  The  exist¬ 
ence  of  current  maxima  and  minima  in  the  current- 
voltage  curves  is  ascribed  to  varying  adsorption  of  the 
copper  complexes. 

III.  [With  K.  Shoot.] — Reducing  substances  such  as 

cinnamaldehyde,  furfuraldehydc,  and  acetaldehyde 
in  various  fermented  liquids  may  be  detected  by  the 
polarographie  method.  H.  F.  Guxbe, 

Behaviour  of  nickel  anodes.  F.  Foerstee  and 
F.  Kruger  (Z.  Elektrochem.,  1927,  33,  400 — 425), — 
Solutions  of  nickel  sulphate  containing  varying 
amounts  of  nickel  chloride  and  2%  of  boric  acid  were 
electrolysed  at  20 D  between  nickel  electrodes  at  fixed 
current  densities,  the  electrolyte  being  well,  stirred. 
The  bath  voltage,  anode  potential,  anodic  and 
cathodic  current  efficiencies,,  and  the  pH  value  of  the 
electrolyte  were  measured  during  each  electrolysis. 
When  the  current  density  is  low  or  the  chloride  con¬ 
centration  high,  the  anode  is  continuously  active  and 
dissolves  with  high  current  efficiency  at  potentials 
(s*)  between  4*040  and  40*58  volt,  the  pit  value  of 
the  electrolyte  increasing  gradually  during  the  process. 
With  high  current  density  or  low  chloride  concen¬ 
tration,  the  anode  is  in  a  permanently  passive  con¬ 
dition,  for  although  it  still  dissolves  with  a  current 
efficiency  of  15 — 35%,  its  potential  lies  between 
41*69  and  41*75  volt :  the  pn  value  of  the  electrolyte 
falls  rapidly  at  first  but  eventually  approaches  a 
constant  low  value,  Under  intermediate  conditions, 
the  2>n  value  decreases  at  first  to  a  minimum  and  then 
rises  again,  whilst  the  anode  exhibits  temporary 
passivity.  At  first  the  anode  potential  varies 
periodically  between  a  value  which  corresponds  with 
activity  and  one  somewhat  less  than  that  which  is 
characteristic  of  permanent  passivity,  these  higher 
values  being  more  persistent ;  but  m  electrolysis 
proceeds  the  frequency  of  the  pulsations  decreases  and 
the  active  phases  become  more  persistent  until 
permanent  activity  is  eventually  established.  The 
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maximum  current  density  at  which  the  anode  remains 
continuously  active  increases  rapidly  with  the  chloride 
concentration,  but  decreased  somewhat  with  increase 
in  the  sulphate  concentration;  it  was  also  found  to 
be  higher  with  technical  anodes  than  with  specially 
prepared  electrolytic  anodes.  High  anode  potentials 
are  attributed  to  the  partial  covering  of  the  anode 
surface  by  the  observed  peroxide  film,  but  true 
passivity  is  regarded  as  due  to  a  change  in  the  electronic 
structure  of  the  nickel  atoms,  a  change  which  is 
produced  by  local  high  current  densities,  but  which 
can  persist  in  the  presence  of  oxygen  oven  if  the 
current  density  falls  owing  to  dissolution  of  part  of 
the  film.  In  “  temporary  passivity  J}  the  film  forms 
but  redissolves  by  interaction  with  chloride  ions 
before  true  passivity  is  established.  The  current 
density-potential  relations  for  a  nickel  anode  in  a 
nickel  chloride  solution  and  in  a  solution  containing 
chloride  and  sulphate  were  also  investigated. 

As  long  as  the  pH  value  of  the  electrolyte  is  below 
5*5  good  cathodic  deposits  of  nickel  aro  obtained. 
Flaking  and  cracking,  which  occur  at  high  pn  values, 
are  ascribed  to  strains  due  to  inclusion  of  nickel 
hydroxide  in  the  deposit.  Presence  of  the  hydr¬ 
oxide  also  enables  hydrogen  bubbles  to  adhere  to  the 
cathode  and  hence  leads  to  pitting.  Tho  cathodic 
current  efficiency  runs  parallel  with  the  anodic 
efficiency,  but  is  somewhat  greater  than  tho  latter 
unless  the  anode  is  permanently  active.  The  best 
conditions  for  electrodeposition  of  nickel  in  practice 
are  discussed.  The  chloride  concentration  must  be 
sufficient  to  avoid  temporary  passivity ;  the  pfl  value 
must  bo  kept  down,  a  condition  favoured  by  low 
current  concentration,  and  the  iron  content  of  the 
solution  kept  as  low  as  possible,  since  iron  in  the 
deposit  leads  to  flaking,  and  deposition  of  ferric 
hydroxide  to  pitting.  H.  J,  T.  Ellingham. 

Electroendosmosis  of  aqueous  solutions 
through  glass  diaphragms.  H.  C.  Hepburn 
(J.C.S.,  1927,  3163 — 3104). — The  measurements  by 
Fairbrother  and  Varley  (A.,  1927,  826)  of  the  electro¬ 
endosmosis  of  dilute  hydrochloric  acid  through  a 
diaphragm  of  sintered  Jena  glass  powder  are  criticised 
and  their  apparently  inconsistent  results  corrected 
for  the  lowering  of  the  electrokinetie  potential  pro¬ 
duced  by  given  concentrations  of  hydrochloric  acid. 
Consecutive  scries  of  measurements  then  show  good 
agreement,  and,  contrary  to  the  view  of  Fairbrother 
and  Varley,  do  not  indicate  any  change  in  the  effective 
size  of  tho  diaphragm  pores  corresponding  with  a 
progressive  swelling  process  at  the  glass  surface. 
Errors  aro  introduced  by  failure  to  remove  the  last 
traces  of  adsorbed  electrolyte  remaining  from  the 
strong  acid  used  in  cleaning  the  diaphragm  between 
the  series  of  observations.  The  use  of  an  entirely 
fresh  diaphragm  for  each  series  of  measurements  is 
recommended.  R.  A.  Pratt. 

Flame  and  combustion.  A.  Egertgn  (Nature, 
1928,  121,  10). — A  general  view  of  gaseous  com¬ 
bustion  is  presented.  Reaction  will  commence 
when  a  sufficiently  energetic  molecule  of  fuel  combines 
momentarily  with  an  energetic  oxygen  molecule, 
forming  a  peroxide  in  a  high  energy  state.  Resulting 
breakdown  may  involve  the  formation  of  an  aldehyde 


and  water ;  these  molecules  would  possess  not  only  tho 
initial  energy  of  activation  but  also  the  reaction  energy, 
and  on  their  next  encounter  with  other  fuel  (or  oxygen) 
molecules  would  communicate  sufficient  energy  to 
enable  combination  to  occur,  and  so  start  a  reaction 
chain.  This  view  is  discussed.  A.  A.  Eldridge. 

Ionisation  and  chemical  change  during  slow 
combustion.  J.  A.  J.  Bennett  and  E.  W.  J. 
Marbles  (J.C.S.,  1927,  3155 — 3161). — The  temper¬ 
atures  of  spontaneous  ignition  in  a  heated  tube  of 
vapour  or  spray  of  ?n-xylcnc,n-butvl  alcohol,  undecanc, 
benzyl  alcohol,  amyl  ether,  and  cymene  are  recorded, 
and  it  is  concluded  that  a  system  containing  liquid 
droplets  is  more  ionised  and  more  sensitive  to  ignition 
than  tho  corresponding  vapour  mixture.  Similarly, 
chemical  changes  occurring  below  the  ignition  temper¬ 
ature  were  usually  more  marked  and  occurred  at 
lower  temperatures  with  tho  liquid  drops  present 
than  with  tho  vapours  alone.  Slight  ionisation  was 
shown  at  higher  temperatures  with  some  gaseous 
mixtures.  It  is  concluded  that  a  thermionic  emission 
occurs  at  the  commencement  of  combustion,  followed 
during  combustion  by  the  formation  of  centres  of 
chemical  change  from  ions  as  soon  as  they  aro  liberated. 
The  formation  of  peroxides  from  hydrocarbons  is 
indicated.  The  action  of  iron  carbonyl,  lead  tetra¬ 
ethyl,  and  other  “  anti -knocks  ”  inhibits  peroxide 
formation  during  the  period  of  slow  combustion. 
Experiments  with  hydrogen,  and  with  hydrogen -air, 
hexane-air,  coal  gas-air,  and  aectylenc-air  mixtures, 
with  and  without  puffs  of  “  anti-knocks,’5  were  made 
at  temperatures  up  to  600°,  when  no  appreciable 
increase  in  ionisation  was  found.  R.  A.  Pratt. 

Decomposition  of  diacetone  alcohol  in  alkali 
hydroxide  solutions.  G.  Akerlof  (J.  Amer. 
Chem.  Soe.,  1927,  49,  2955 — 2981 ). — The  velocity  of 
the  above  decomposition  was  measured  by  a  physical 
method  which  gave  reasonably  accurate  results  with 
reaction  velocities  having  half-periods  up  to  35  sec. 
The  velocity/ alkali  concentration  ratio  as  a  function 
of  increasing  concentration  (0T — 2*2A7)  shows  an 
almost  continual  decrease  for  lithium  hydroxide,  but 
for  solutions  of  tho  other  two  hydroxides  used  it 
passes  through  a  minimum  between  0*6 N  and  LA,  after¬ 
wards  increasing,  rapidly  for  potassium  hydroxide 
but  comparatively  slowly  for  sodium  hydroxide 
solutions.  Tho  corresponding  activity  coefficient- 
concentration  curves  for  the  pure  hydroxides  behave 
similarly,  indicating  that  the  above  decomposition 
velocity  is  proportional  to  the  hydroxide  activity. 

The  experiments  were  repeated  after  addition  of 
the  corresponding  chlorides,  tho  total  salt  concen¬ 
tration  being  kept  constant  (up  to  6 N) ;  log  (velocity 
constant /alkali  concentration)  was  a  linear  function 
of  the  hydroxide  concentration,  as  in  the  case  the 
pure  hydroxides,  the  lines  being  parallel  for  each 
alkali  metal.  Extrapolation  of  these  lines  to  zero 
salt  concentration  gave  values  for  the  velocity  of 
decomposition  of  diaeetone  alcohol  in  very  concen¬ 
trated  alkali  solution  which  agreed  with  those 
calculated  from  activity  coefficients.  An  expression 
is  deduced,  for  the  reaction  velocity  in  solutions  of 
high  electrolyte  concentration  which  agrees  with 
Huckel’s  simplified  general  equation  for  the  activity 
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coefficient)  of  a  strong  electrolyte  (A.,  1925,  ii,  513) 
and  holds  also  for  the  conversion  of  aeetylchloro- 
aminobenzene  into  ^-chloroacetanilido  in  acid  solution 
(Harned  and  Seitz,  A.,  1922,  if  631)*  The  decom¬ 
position  velocity  of  diacetone  alcohol  seems  to  be  a 
function  of  the  activity  of  the  electrolytes  present  at 
all  concentrations.  A  review  of  relevant  results  is 
given*  S.  K.  Tweedy. 

Velocity  measurements  on  the  opening  of  the 
lactone  ring  in  derivatives  of  phthalide.  A. 
Tasman  (Rec*  trav.  chim*,  1927,  46,  922 — 924). — 
Errors  in  the  calculation  of  the  velocity  coefficients 
previously  published  (A,,  1927,  1186)  are  corrected. 
The  conclusions  remain  valid  and  some  of  the-  “  excep¬ 
tions  "5  now  accord  better  with  the  general  scheme, 

J.  S,  Carter. 

Inactivation  of  the  surface  of  metals  by 
diffusion.  III.  Diffusion  of  tungsten  into  iron 
and  the  resistance  limits  of  iron-tungsten  alloys. 
G.  Grube  and  K.  Schneider  (Z,  anorg.  Chem..  1927, 
168,  17 — 30). — Tho  extent  of  the  diffusion  of  tungsten 
into  iron  when  a  bar  of  the  latter  is  heated  in  contact 
with  finely-divided  tungsten  for  15 — 72  hrs,  at  1280% 
1330°,  and  1400°  has  been  determined  by  analysis  of 
successive  layers,  each  of  thickness  0*05  mm.,  ground 
from  the  surface  of  the  bar.  The  curves  showing  the 
relationship  between  the  distance  below  the  surface 
and  the  percentage  of  tungsten  present  exhibit  a  well- 
defined  break  at  a  point  corresponding  with  a  depth 
which  increases  with  the  time  and  temperature  of 
heating.  The  mean  diffusion  coefficients  for  a  short 
period  of  heating  at  the  three  temperatures  given  are 
3*2,  21,  and  26xl0”s  cm.a/day  respectively,  but  the 
coefficient  increases  very  greatly  with  increased  time 
of  heating,  t.e.,  with  increase  of  the  depth  of  penetra¬ 
tion  of  the  tungsten.  It  is  suggested  that  the  thin 
film  of  foreign  matter  deposited  on  the  crystals  of 
iron  greatly  influences  the  diffusion  velocity*  ' 

Corrosion  measurements  have  been  made  on  iron- 
tungsten  alloys  containing  0 — 75%  of  tungsten,  pre¬ 
pared  by  fusing  a  compressed  mixture  of  the  finely- 
divided  metals,  tempering  the  alloy  at  1350°  for 
72  hrs,,  and  cooling  fairly  slowly.  Immersion  of  the 
alloys  in  A7-hydroehloric  acid  for  24  hrs.  and  measure¬ 
ment  of  the  weight  of  metal  dissolved  show  that  as  tho 
tungsten  content  increases  up  to  6%  the  amount  of 
corrosion  decreases  to  a  value  of  about  0*33  of  that 
of  pure  iron,  and  thereafter  remains  practically 
constant  until  68*7%  of  tungsten,  corresponding 
with  FC3W0,  is  approached,  when  tho  corrosion  rises 
to  a  maximum  and  finally  diminishes.  Similar 
results  arc  given  by  sulphuric  acid.  In  0*1  N -.nitric 
acid  the  amount  of  corrosion  diminishes  continuously 
as  the  tungsten  content  increases  up  to  about  40%, 
and  thereafter  rises  to  a  maximum. 

Alloys  containing  up  to  8%  of  tungsten  consist  of 
homogeneous  mixed  crystals;  from  8%  to  33%  the 
structure  exhibits  large  mixed  crystals  interspersed 
with  small  crystals  of  Fe3W2.  The  diminished 
susceptibility  of  the  alloys  to  corrosion  is  ascribed  to 
the  formation  of  a  protective  film  of  tungstic  oxide. 

II.  F.  Gxlkbb. 

Corrosive  effect  of  nitric,  hydrochloric,  and 
sulphuric  acids  on  pure  lead  and  lead  con¬ 


taining  small  amounts  of  copper  and  antimony, 
J*  0.  Olsen,  M.  H,  Quell,  and  W.  G.  Holley  (Trans. 
Amer.  Inst.  Chem,  Eng.,  1926, 18, 19 — 36). — Corrosion 
in  sulphuric  acid  increases  with  the  temperature 
(20—100°)  and  concentration,  and  is  minimal  when 
the  lead  contains  0*1%  of  copper.  With  hydrochloric 
acid,  corrosion  is  least  with  pure  lead  and  greatest  with 
lead  containing  antimony.  Pure  load  is  least  attacked 
by  nitric  acid,  and  least  by  concentrated  acid. 

Chemical  Abstracts. 

Paradox  of  corrosion  and  protective  film  [on 
iron]  theory.  T.  Fujihara, — See  B.s  1927,  967. 

Theory  of  intermediate  reaction  ions.  I* 
H.  von  Euler  and  A.  Olander  (Z.  physikal.  Chem., 
1927,  131,  107 — 126). — The  reactivity  of  a  substance 
is  greatly  increased  by  its  ionisation.  Hence  the 
reaction  is  catalysed  by  a  compound  which,  by  salt- 
formation  with  the  reacting  substance,  causes  the 
increased  formation  of  suitable  ions  of  the  latter. 
This  does  not  exclude  the  possibility  that  the  neutral 
substance  may  be  reactive,  or  that  it  can  form  com¬ 
pounds  with  other  substances,  e.y.,  neutral  salts, 
which  possess  a  higher  specific  reactivity  than  the  free 
molecule.  Substances  catalysed  by  either  acids  or 
bases  may  function  as  amphoteric  electrolytes  and 
possess  an  isoelectric  point.  The  acid  amides  are 
typical  examples  of  this  group.  The  basic  dis¬ 
sociation  constant  of  acetamide  has  been  determined 
electrometric  ally.  If  no  correction  is  made  for  the 
change  in  activity  of  tho  hydrogen  ion  in  presence  of 
the  undissoeiafced  acetamide,  the  basic  dissociation 
constant  is  2*5  x  10~15  at  20°  and  2*0  X  I0”14  at  50°. 
If  correction  is  made  on  the  assumption  that  the 
acetamide  has  the  same  effect  on  the  hydrogen -ion 
activity  as  an  equal  percentage  of  sucrose,  the  values 
are  3*8  X  10"15  and  31  x  10~14,  respectively,  Tho  rate 
of  hydrolysis  of  acetamide  at  50°  has  been  determined, 
under  conditions  of  approximately  constant  pi r,  in 
presence  of  different  concentrations  of  hydrochloric 
add  between  0*  177  and  3d 2 AT  The  ratio  of  the 
velocity  coefficient  to  the  amount  of  ionised  acetamide, 
calculated  from  the  corrected  dissociation  constant, 
is  practically  constant  up  to  a  concentration  of  acid 
of  2' 0Nt  above  which  it  falls  rapidly.  If  calculated, 
however,  from  the  uncorrected  value,  although 
approximately  constant  it  shows  a  gradual  small 
decrease  with  Increase  of  hydrochloric  acid*  The 
ratio  of  the.  velocity  coefficient  to  the  hydrogen- ion 
concentration  shows  that  the  former  increases  more 
slowly  than  the  latter.  The  mechanism  of  the 
reaction  is  discussed.  It  probably  depends  on 
the  reaction  with  water  of  the  intermediate  ion 
CH3*CONH3+,  or  an  isomeride  of  this  ion,  the  velocity 
of  hydrolysis  being  -proportional  to  the  concentration 
of  the  acetamide  ion,  and  not  to  that  of  the  hydrogen 
ion.  The  system  ethyl  ether-hydrochloric  acid- 
water  has  been  studied  electrometrically,  and  if  is 
concluded  that  the  basic  dissociation  constant  of 
ethyl  ether  is  less  than  3  x  10~ie.  This  is  much  smaller 
than  the  value  suggested  by  Skrabal  (A.,  1927,  943). 

M.  S.  Burr. 

Organic  catalysts  with  hydrogen-ion  optimum. 
G*  Ljung gren  (XII  Int,  Gong.  Physiol. ,  1926,  97— 
98;  Chem,  Zentr.,  1927,  i»  2505).— Amino-compounds 
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exert,  a  catalytic  effect  on  the  decomposition  of 
acetoacetic  acid;  the  optimal  pnt  which  is  near  the 
neutral  point,  varies  for  different  amines.  The 
reaction  is  unimolecular.  The  effect  is  due  chiefly 
to  the  primary  amino -group ;  the  total  concentration 
of  the  solution  is  of  importance,  A.  A.  Eldridgb, 

Catalytic  action  of  aluminium  chloride.  H.  J, 
Prins  (Chem.  Wcckblad,  1927,  24,  615—619).— A 
theoretical  discussion  of  the  causes  of  the  activity  of 
aluminium  chloride  as  a  catalyst.  S.  I.  Levy. 

Nickel  as  catalyst  in  thermal  decomposition 
of  methane,  B.  Yamagvti  (Bull.  Chem.  Soc, 
Japan,  1927,  2,  289— 294).— Metallic  nickel  prepared 
by  precipitating  nickel  sulphate  solution  with  sodium 
carbonate  and  heating  the  precipitate  in  a  current  of 
hydrogen  is  most  effective  in  catalysing  the  thermal 
decomposition  of  methane  if  the  reduction  temper¬ 
ature  is  about  000°,  and  if  about  20%  of  oxide  is  left 
unreduced.  The  carbon  produced  by  the  decom¬ 
position  of  the  methane  does  not  appear  to  affect  the 
activity  of  the  catalyst.  R.  Cuthill. 

Auto -poisoning  phenomenon  shown  by  cata¬ 
lytic  ally  active  copper  at  moderate  temperatures. 
F.  H.  Constable  (J.O.S.,  1927,  2995 — 3000 ;  cf. 
A,,  1926,  250 ;  1927,  339).— When  a  copper  catalyst 
is  used  to  dehydrogenate  alcoholic  substances  above 
280°  the  activity  decays  with  time.  The  dehydrogen¬ 
ation  of  ethyl  alcohol  was  studied  over  ranges  of 
temperature  270 — 350  *  and  375’ — 400°  and  the 
corresponding  decay  curves  were  plotted,  but  no 
simple  law  of  decay  could  be  deduced.  The  initial 
rate  of  decay  fell  rapidly  as  poisoning  of  the  catalyst 
proceeded.  The  results  indicated  the  possibility  of 
this  being  a  particular  case  of  the  selective  poisoning 
of  a  distribution  of  centres  of  activity.  1,  A.  Pratt. 

Catalysts  and  their  effects  on  the  oxidation  of 
mineral  oils,  G.  W.  Cxjpit.— Sec  B.,  1927,  960, 

Hydrogen  activated  by  the  electrical  discharge. 
A.  DE  Hemftinne  {Ann.  Soc.  Sci.  Bruxelles,  1927,  47, 
Bf  j,  143 — 149).— In  a  continuation  of  previous  work 
on  the  reduction  of  metallic  oxides  by  hydrogen  in 
presence  of  an  electrical  discharge  (A.,  1923,  ii,  121)  it  is 
shown  that  lead  dioxide  and  mercuric  oxide,  but  not 
copper  oxide  or  lead  monoxide,  are  reduced  when  not 
directly  exposed  to  the  electronic  or  ionic  bombard¬ 
ment,  The  values  of  NjN '  are*  however,  smaller. 
These  observations  are  interpreted  as  indicative  of  the 
existence  of  non-ionised,  active  hydrogen,  monatomic, 
triatomic,  or  excited,  in  the  tube.  Reduction  at  the 
cathode  is  effected  by  means  of  positive  ions  and  at 
the  anode  by  the  intervention  of  negative  ions  or  by 
non-ionised  active  hydrogen.  Actual  bombardment 
favours  the  reduction.  J.  S.  Carter, 

Salt  of  bivalent  silver.  G.  A.  Barrieri  (Ber., 
1927,  60,  [5],  2424- — 2427 ). — Electrolysis  in  a  divided 
cell  in  which  the  anolyte  is  an  8 — 10%  solution  of 
silver  nitrate  containing  40%  of  pyridine  and  the 
cat  holy  te  10—15%  sulphuric  acid,  the  anode  and 
cathode  being  respectively  a  platinum  capsule  and  a 
thick  platinum  wire,  gives  small  yields  of  the  unstable, 
orange-red,  crystalline  compound,  Ag(N03)2,4C5H5N, 
which  liberates  iodine  from  potassium  iodide  and 


oxidises  chromium  and  manganous  salts  to  chromic 
and  permanganic  acids.  H.  Wren. 

Comparison  of  certain  methods  for  deter¬ 
mining  the  ultra-violet  intensity  of  a  light  source. 
A.  R,  Gill  am  and  R.  A.  Morton  (J.S.C.L,  1927,  46, 
417- — 420t),- — Various  chemical  methods  for  the 
determination  of  ultra-violet  intensity  have  been 
described  and  the  influence  of  screens  of  window-glass 
and  vitaglass  in  retarding  the  reactions  has  been 
investigated.  Webster,  Hill,  and  Eidinowh  acetone- 
methylene  blue  gauge  is  sensitive  chiefly  to  rays 
between  200  and  280  pu,  as  only  some  12%  of  the 
chemical  change  can  be  ascribed  to  rays  tnnsmitted 
by  vitaglass.  The  effective  rays  in  the  photolysis 
of  potassium  nitrate  arc  also  very  largely  absorbed  by 
vitaglass. 

The  photolysis  of  oxalic  acid  sensitised  by  uranyl 
salts  is  much  more  sensitive  to  wave-lengths  in  the 
near  and  middle  ultra-violet.  Mackenzie  and  King 
have  suggested  that  the  photochemical  decomposition 
of  pure  carbon  tetrachloride  can  serve  as  a  useful 
actino metric  reaction,  but  it  is  found  that  rays  of 
wave-length  longer  than  265  gg.  do  not  bring  about 
decomposition.  With  shorter  radiations  the  method 
works  well.  The  possibility  of  using  the  decom¬ 
position  of  hydrogen  peroxide  is  discussed  and  certain 
difficulties  are  indicated.  Experiments  on  the 
deterioration  of  mercury-vapour  lamps  show  that  the 
output  of  ultra-violet  radiation  may  fall  to  60%  or 
even  40%  after  150  lirs.  (See  this  vol.,  140.) 

Self  “integrating  chemical  aetinometry  for 
ultra-violet  dosage  or  other  specific  purposes. 
M.  J.  Dorcas  and  G,  S.  Forbes  (J.  Amer.  Chem.  Soc., 
1927,  49,  3081 — 3086). — Red  dish -purple  Corex  glass, 
backed  with  a  1  cm.  layer  of  0*000253/ -picric  acid 
solution,  transmits,  at  each  frequency,  a  light-wattage 
proportional  to  the  efficiency  in  producing  erythema 
(sunburn)  in  human  skin.  A  50%  solution  of  benzo- 
quinone  in  alcohol  was  photolysed  behind  this  filter, 
which  was  compensated,  at  each  wave-length,  for  the 
photochemical  efficiency  of  this  photolysis.  By  this 
means  changes  in  total  intensity  and  in  spectral  energy 
distribution  are  integrated.  If  y  is  the  iodine  value  of 
the  benzoquinone  photolysed  per  hr.,  and  x  is  the 
reciprocal  of  the  times  in  which  the  same  sources, 
without  filters,  produce  a  standard  erythema,  then 
y=ax  approximately,  or,  for  the  more  efficient  light 
sources,  y—axJrbi  where  a  and  b  are  constants,  b  being 
very  small .  Thus,  the  reciprocity  law  does  not  appear 
to  hold  exactly  for  the  erythema  reaction  (cf.  Hausser 
and  Vahle,  Strahlentherapie,  1923,  13). 

S.  K.  Tweedy. 

Interaction  of  chlorine  and  sulphur  mono¬ 
chloride,  Preparation  of  sulphur  dichloride. 
Use  of  antimony  pentachloride  as  catalyst.  R.  P. 
Botha mley  (Trans.  Faraday  Soc.,  1928,  24,  47 — 50). 
— The  period  of  induction  during  the  reaction  between 
sulphur  monochloride  and  chlorine  (cf.  A.,  1906,  ii, 
157)  is  reduced  by  substituting  sunlight  for  diffused 
daylight,  and  the  reaction  proceeds  more  rapidly 
thereafter  than  under  the  latter  conditions.  The 
reaction  is  catalysed  by  antimony  pentachloride 
(cf.  A.,  1905,  ii,  22).  In  experiments  earned  out. at 
the  ordinary  temperature,  absorption  of  chlorine 
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ceased  when  the  liquid  contained  about  70%  of 
chlorine  (SC12™68*9%  Cl).  At  0°s  however,  absorp- 
*  tion  proceeded  beyond  this  point.  L.  F.  Gilbert. 

Formation  of  nitrite  from  nitrate  as  a  measure 
of  ultra-violet  intensity.  A.  E.  Gillam  and  R,  A, 
Morton  (J.S.C.I.,  1927,  46,  415— 417t).— The  photo¬ 
lysis  of  potassium  nitrate  buffered  at  pn  9*4  may  be 
used  as  an  a  clinometer  for  measuring  the  ultra-violet 
output  of  mercury- vapour  lamps.  The  Griess- 
Ilosvay  colorimetric  method  of  determining  nitrite 
concentration  has  been  adapted  for  the  purpose. 
The  photolysis  is  primarily  sensitive  to  wave-lengths 
in  the  far  ultra-violet,  so  that  it  is  suitable  for 
detecting  the  -first  stages  in  the  ageing  of  the  lamps. 
It  is  also  suitable  for  controlling  the  bactericidal  action 
and  other  reactions  occurring  in  the  same  spectral 
region.  The  use  of  a  screen  of  vitaglass  enables  the 
test  to  be  used  as  a  theoretically  sound  method  for 
controlling  the  output  of  a  light  source  in  respect  of 
the  stimulative  rays.  The  reaction  is,  however,  too 
slow  for  general  use  as  an  easy  routine  test  for  dosage 
in  aetinotherapy.  (See  this  voL,  139.) 

Photochemical  studies.  VI.  Photochemical 
reaction  between  oxygen  and  mercury  vapour 
at  relatively  low  pressures.  W.  A.  Noyes,  jun. 
(J.  Amcr.  Cliem.  Soc.,  1927,  49,  3100— 3106) .—The 
above  reaction  occurs  largely  between  ozone  and 
mercury  vapour.  The  former,  it  is  shown,  cannot  be 
produced  by  both  sensitised  and  unsensitised  reactions 
(ef.  Dickinson  and  Sherrill,  A.,  1920,  485),  and  it  is 
suggested  that  a  relatively  unstable  complex  of  excited 
mercury  and  oxygen  is  formed  which  yields  ozone 
through  collision  with  activated  or  unactivated  oxygen 
molecules  or  with  ozone  molecules,  S.  K.  Tweedy. 

Influence  of  radiation  on  thermal  unimolecular 
reactions.  J.  E.  Mayer  (J.  Amcr.  Chem.  Soc., 
1927,  49,  3033 — 3046). — A  detailed  account  of  pre¬ 
viously  published  results  (Lewis  and  Mayer,  A.,  1927, 
948).  The  absorption  coefficients  of  nitrogen  pent- 
oxide  at  low  pressures  for  black- body  radiation  (cf. 
Daniels,  A.,  1920,  108)  are  the  same  whether  the  black 
body  is  at  100°  or  200°  and  are  of  the  same  order  of 
magnitude  as  the  coefficients  for  wave-lengths  less 
than  7  g.  The  velocity  coefficient  of  thermal  decom¬ 
position  is  calculated  to  be  1x10  10  seer1,  which  is 
2*5  x  10~6  times  the  experimental  value  (cf,  Lewis 
and  Smith.  A.,  1925,  ii,  799).  Finene  at  low  concen¬ 
trations  is  not  racemised  at  830—1053°  Abs.  by  a 
molecular  stream  of  radiation.  The  concentration 
■of  the  latter  over  the  greater  part  of  the  frequency 
range  exceeds  that  in  a  hohlraum  at  a  temperature 
high  enough  to  produce  racemisation  within  the  time 
of  exposure  used.  Thus  for  both  reactions  the  rate 
of  activation  by  radiation  alone  is  of  insufficient 
rapidity  to  account  for  the  observed  decomposition 
rate,  although  a  theory  necessitating  both  radiation 
and  collision  is  not  incompatible  with  the  experi¬ 
mental  results.  Recalculation  of  Kroger ?s  results 
(A.,  1926,  41)  shows  that  the  rate  of  dissociation  of 
iodine  by  radiation  is  lower  than  the  rate  of  reaction 
normally  found  in  thermal  reactions  of  the  same 
activation  energy.  S.  K,  Tweedy. 

Supposed  photoactivity  of  irradiated,  sub¬ 
stances.  O.  Beck  (Monatssehr.  Kinderheilk.,  1926, 


33,  320—329;  Chem.  Zentr.,  1927,  i,  2396).— The 
observed  darkening  of  the  photographic  plate  is  due 
to  ultra-violet  rays  of  relatively  long  wave-lengths. 
Irradiation  of  cod-liver  oil  and  milk  produces  an 
extension  of  the  absorption  spectrum  towards  the 
ultra-violet,  and  that  of  paraffin  oil  a  contraction. 
The  iodine  value  of  cod-liver  oil,  but  not  of  paraffin, 
suffers  a  temporary  reduction.  A.  A.  Eldridge, 

Light  effect  in  the  system  caoutchouc-sulphur . 
H.  Pohle  (Naturwiss.,  1927,  15,  162—163;  Chem. 
Zentr.,  1927,  i,  2396). — Exposure  to  light  of  caout¬ 
chouc-sulphur  mixtures  results  in  a  separation  of 
the  sulphur ;  the  effect,  which  is  due  to  the  violet  and 
blue  rays,  can  be  followed  ultramicroscopically,  and 
the  beginning  of  vulcanisation  can  be  observed. 
Except  in  the  presence  of  substances  which  absorb 
the  blue  and  violet  rays,  the  effect  is  observed  so  far 
below  the  surface  as  the  light  penetrates. 

A.  A.  Eldridge. 

Activation  of  hydrogen  by  electric  discharge. 
CL  Glockler  (Nature,  1927,  121,  93). — Elliott’s 
observations  (A.,  1927.  187)  may  be  due  to  the 
hydrogen  leaving  the  discharge  tube  carrying  ions 
(H2+,  H+,  or  both)  and  electrons,  the  latter  then 
combining  with  the  sulphur  atoms,  and  hydrogen 
sulphide  being  produced  by  simple  ionic  combination. 

A.  A.  Eldridge. 

Reduction  of  alkali  carbonates  by  carbon,  and 
action  of  alkali  metals  on  carbon.  G.  Tamm ann 
and  A.  Sworykih  (Z.  anorg.  Chem.,  1027,  168,  218 — 
220). — Heating  curves  of  mixtures  of  sugar  charcoal 
or  graphite  'with  sodium  carbonate  or  potassium 
carbonate  have  points  of  inflexion,  indicating  that 
the  carbonate  has  commenced  to  “  wet  ”  the  carbon, 
at  1040 — 1085°.  Gas-carbon  rods  exposed  to  the 
vapour  of  sodium  or  potassium  above  about  500 u 
begin  to  crumble,  probably  owing  to  the  formation 
of  solid  solutions  of  the  alkali  metals  in  the  carbon. 
Sodium  vapour  begins  to  act  on  porcelain  at  570°, 
and  at  a  particular  temperature  acts  more  rapidly 
than  potassium,  and  less  rapidly  than  lithium. 

R.  CUTHILL. 

Oxidation  of  sodium  amalgam  by  means  of 
oxygen.  A.  Feldmann. — Sec  B.,  1928,  12. 

Formation  and  constitution  [and  anti -tub  er- 
cular  action]  of  sodium  aurosulphite.  B.  Oddo 
and  Q.  Mingoia  (Gazzetta,  1927,  57,  820—826; 
cf.  Rosenheim,  Hertzmann,  and  Pritze,  A.,  1908,  ii, 
860). — Sodium  aurosulphite ,  NasAu(S03)4(+5H20),  is 
obtained  by  neutralising  an  aqueous  auric  chloride 
solution  with  sodium  hydroxide  and  adding  a  solution 
of  sodium  sulphite;  on  adding  alcohol  to  the  filtered 
liquid,  a  yellow  compound  with  a  reddish -green 
fluorescence  is  obtained.  Determinations  of  mol.  wt. 
cryoscopieally  in  water  give  a  value  |  to  -4Tr  of  the 
theoretical ;  gco=720.  It  is  therefore  concluded  that 
the  substance  dissociates  thus  :  3S03  +AuS03++ 
5Na+,  the  ion  AuS03+  having  the  structure 

0’S<o>Au+  and  the  conductivity  88*5  (of.  Moll* 

gaard,  “  Chemotherapy  of  Tuberculosis,”  Copenhagen, 

1924), 

The  substance  is  completely  absorbed  from  hypo¬ 
dermic  or  intramuscular  injection :  whilst  there  is  a 
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definite  bactericidal  action  on  Koch’s  bacillus,  the 
anti-tubercular  action  is  not  great.  In  man  the 
optimum  tolerated  dose  is  0*1 — ■  0*2  g, 

E.  W.  Wick  all. 

Magnesium  peroxide.  H.  Kbbpelka  and  J, 
Cervinka  (Casopisn  ccskoslovcn.  lek.,  6,  J\To.  11—12, 
14  pp. ;  Chem.  Zentr.,  1927,  i,  2404). — Treatment  of 
ethereal  (concentrated)  hydrogen  peroxide  with 
magnesium  hydroxide  yields  a  hygroscopic  substance 
of  composition  between  MgC^HgO  and  Mg02,2H20, 
passing  into  the  dihydrate  and  then  into  the 
compound  Mg02JMg0,H20,  and  in  one  case  into 
4(Mg02>2H20),Mg0,  but"  in  absence  of  water  into 
indefinite  compounds  with  evolution  of  oxygen. 

A.  A.  Eldridge. 

Colour  changes  of  double  iodides  when  rubbed. 
G.  Tammahh  and  G.  Veszi  (Z.  anorg.  Chem.,  1927, 
168,  46 — 48). — The  transient  red  colour  produced 
when  an  emulsion  of  silver  mercuric  iodide,  2AgI,HgI2, 
in  gelatin,  deposited  on  a  glass  plate,  is  rubbed  is  due 
to  local  rise  of  temperature  to  above  50°,  the  transition 
temperature  of  the  double  salt.  The  same  is  true  of 
the  change  from  red  to  violet  of  cuprous  mercuric 
iodide,  2CuI,HgI2,  which  takes  place  at  05°. 

H.  F.  Gillbjs. 

Chemical  effects  of  high-frequency  sound 
waves.  I.  Preliminary  survey.  W.  T,  Rickards 
and  A.  L.  Loomis  (J.  Amer.  Chem.  Soe.,  1927,  49, 
3086—3100 ;  cf.  Phil.  Mag.,  1927,  [vii],  4,  417; 
A.,  1927.,  849,  1008). — The  chemical  effects  of  high- 
frequency  (289,000  seer1)  compression  waves  are 
considered.  Many  sensitive  metastable  systems  are 
discharged;  e.g.t  nitrogen  trichloride  is  exploded  and 
yellow  mercuric  iodide  becomes  red  below  120°. 
Superheated  liquids  evaporate  with  explosive  violence 
and  substances  at  a  liquid  or  gas  interface  are  readily 
dispersed ;  e.g,}  fairly  stable  emulsions  of  mercury  in 
water  may  be  prepared.  Mercurial  thermometers 
and  thermocouples  give  readings  elevated  by  several 
degrees,  and  air-free  liquids  boil  below  their  normal 
In  p.  Dissolved  gases  are  expelled  from  solution  to 
the  pressure  lowering  in  the  tensional  region  of  the 
waves.  Some  chemical  reactions  arc  accelerated, 
e.g.,  the  hydrolysis  of  methyl  sulphate  and  the  iodine 
* { ind action  period  1 J  reaction .  Tentative  expl anations 
of  the  above  phenomena  are  offered. 

S,  K.  Tweedy.  _ 

Action  of  sodium  amalgam  on  carbon  di¬ 
sulphide.  B,  Fetkenhetjer  [with  H.  Fetken- 
heuer  and  H.  Leohs]  (Ber.,  1927,  60,  [5],  2528— 
2537), — Carbon  disulphide  when  shaken  with  0*8% 
mercury  amalgam  forms  a  complex  mixture  of  com¬ 
pounds  which  cannot  readily  be  separated  into  its 
methylated  derivatives  after  treatment  of  the  pro¬ 
duct  with  inethyl  sulphate.  The  crude  material  is 
therefore  treated  with  90%  alcohol,  which  leaves 
imdissolved  a  product  (not  yet  completely  investigated) 
containing  almost  all  the  mercury.  The  solution  is 
treated  with  methyl  chloride,  thus  leading  to  the 
isolation  of  the  following  substances :  methyl 
sulphide;  methyl  tetrathio-omlate,  (CS*SMe)2,  m.  p. 
100*9%  b.  p.  210°/0T  mm.  (decomp.),  df  1*619, 
hydrolysed  to  oxalic  add  [Sakurada’s  observation 
that  ethyl  tetrathlo- oxalate  is  farmed  by  the  action  of 
hydrogen  chloride  and  cyanogen  followed  by  hydrogen 


sulphide  on  an  ethereal  solution  of  ethyl  mercaptan 
could  not  be  confirmed  (cf.  A.,  1926,  950)] ;  methyl 
methylxanthate ,  C3H5OS2,  b.  p.  168°/765  mm.,  con¬ 
verted  by  alcoholic  ammonia  into  ammonium  thio* 
cyanate ;  methyl  trithiocarbonate,  b.  p.  224° /760 
mm. ;  an  isomeric  methyl  tetratkio-oxalate,  m.  p.  71*6°, 
df  1  -658,  apparently  stereoisomeric  with  that  described 
above ;  tetramethylthiolethyle?ief  (SMe)2(TC(SMe)0, 
m.  p.  61-5%  df  1*397  (corresponding  bromo -derivative, 
C0H12Br4S4).  The  production  of  methyl  methyl- 
xanthate  is  due  to  a  subsidiary  reaction,  since  the 
compound  is  not  produced  when  the  crude  product 
of  the  reaction  is  treated  directly  with  methyl  sulphate. 
The  production  of  sodium  sulphide  is  not  accom¬ 
panied  by  the  separation  of  carbon  and  the  mechanism 
cannot  at  present  be  explained.  Carbon  disulphide 
appears  able  to  add  sodium,  giving  the  compounds 
■CS'SNa  and  »0(SNa)r  Sodium  in  the  absence  of 
mercury  does  not  react  with  carbon  disulphide  in  a 
sealed  tube  at  150°,  the  slight  brown  layers  formed 
being  due  to  unavoidable  production  of  layers  of  oxide 
or  hydroxide  on  the  surface  of  the  metal.  Sodium- 
potassium  alloy  forms  yellowish -brown,  exceedingly 
explosive  crusts.  When  carbon  disulphide  is  added 
to  a  solution  of  sodium  in  liquid  ammonia,  a  vigorous 
action  results  in  the  production  of  a  brown  mass 
which,  with  methyl  sulphate,  affords  the  two  forms 
of  methyl  tetratliio-oxalate,  methyl  trithiocarbonate, 
tefcramefchylthiolethylene,  and  methyl  sulphide. 

H.  When. 

Frosting  of  glass  by  mixtures  containing 
hydrofluoric  acid  and  alkali  fluorides.  C.  I). 
Spencer  and  L.  Ott. — See  B.,  1928,  52. 

Behaviour  of  thorium  oxide  in  tungsten 
filaments.  W.  Guiss  and  J.  A.  M.  van  Liempt 
(Z.  anorg.  Chem.,  1927,  168,  107 — 1 12). — Thorium 
oxide  in  tungsten  filaments  is  reduced  at  temperatures 
above  2700°  Abs.  to  metallic  thorium,  which  does  not 
form  mixed  crystals  with  tungsten.  Diffusion  of 
thorium  oxide  to  the  outer  portions  of  the  filament 
takes  place  through  the  interstices  between  the  tungsten 
particles,  and  not  through  the  crystal  lattice. 

H.  F.  Gillee. 

Preparation  of  Th(OH)4  from  the  solution 
of  a  salt  as  function  of  the  hydrogen-ion  con¬ 
centration.  J.  A.  Atanasif  (Ber.,  1927,  66,  [B], 
2507—2509), — -Thorium  hydroxide  is  quantitatively 
formed  when  pyridine  is  added  to  the  solution  of  a 
thorium  salt  at  about  its  neutral  point  (pM  7) ;  the 
solution  may  be  very  feebly  acid  or  alkaline.  The 
quantity  of  pyridine  has  no  marked  effect  on  the 
precipitate.  The  metals  of  the  cerium  group  and 
the  ordinary  heavy  metals  are  not  precipitated  under 
these  conditions.  H.  Ween, 

Appearance  of  visible  impurities  in  chemical 
preparations  with  lapse  of  time.  G.  Kassner 
(Festschr.  A.  Tschirch,  1926,  80 — 84 ;  Chem.  Zentr., 
1927,  i,  2523). — The  cause  of  a  white  preparation  of 
bismuth  nitrate  becoming  grey  after  1  year  proved 
to  be  the  separation  of  tellurium  effected  by  decom 
position  products  of  the  cellulose  of  the  filter  papei 
employed.  A.  A,  Eldridge. 

Reaction  between  potassium  carbonate  and 
sulphur  in  alcoholic  solution,  T.  L.  Davis  and 


142 


BRITISH  CHEMICAL  ABSTRACTS, — A, 


J,  W.  Hill  (J.  Amer,  Chem.  Soc.,  1927,  49,  3114— 
3116). — ! The  reaction  is  essentially  tlio  same  as  in 
aqueous  solution ;  it  is  of  much  greater  rapidity, 
however,  since  alcohol  dissolves  an  appreciable 
amount  of  both  substances,  whereas  water  dissolves 
only  a  minute  quantity  of  sulphur.  100  C.c.  of  ethyl 
alcohol  solution  contain,  at  25°,  0*1114  g.  of  anhydrous 
potassium  carbonate,  0*0088  g.  of  anhydrous  sodium 
carbonate,  and  0*03920  g.  of  sulphur. 

S.  K.  Tweedy* 

Seleno-compounds  of  tungsten,  V.  Lenher 
and  A.  G.  Fbuehan  (J.  Amer.  Chem.  Soc.,  1927,  49, 
3 07 6 — 3 080 ) . — The  saturation  of  cold,  concentrated 
ammonium  tungstate  solution  with  hydrogen  selenide 
yields  green  orthorhombic  crystals  of  ammonium 
selenotungsiate ,  (NH4)2WSe4 ;  incomplete  saturation 
yields  red,  triclinic  crystals  of  ammonium  diseleno- 
tungstate ,  (NH4)2WSe202.  Both  salts  are  readily 
soluble  in  water"  (the  solutions  decomposing  slowly 
in  air),  somewhat  soluble  in  alcohol,  and  insoluble  in 
ether,  benzene,  and  carbon  disulphide.  Crystallo¬ 
graphic  properties  are  recorded.  S.  K.  Tweedy. 

Oxidation  of  iodic  acid  by  compounds  of  bi¬ 
valent  silver.  G.  A.  Barbiebi  (Ber.,  1927,  60,  [I?], 
2427 — 2428). — Oxidation  of  a  boiling  solution  of 
iodic  acid  by  potassium  persulphate  in  the  presence 
of  silver  nitrate  affords  silver  periodate.  When  a 
dilute  solution  of  silver  nitrate  is  treated  with  sodium 
carbonate  and  potassium  persulphate  at  70 — 80°, 
silver  peroxide  is  precipitated ;  in  the  presence  of 
an  iodato,  almost  homogeneous  silver  periodate, 
Ag3IOB,  is  nearly  quantitatively  precipitated  in  place 
of  the  oxide.  H.  Week, 


Hew  compounds  of  tervalent  manganese. 
G.  A.  Barbiebi  (Bor.,  1927,  60,  [B]%  2421-2424),— 
When  an  ammoniaeal  solution  of  ammonium  salicylate 
is  treated  successively  with  aqueous  solutions  of 
manganous  sulphate  and  potassium  persulphate  the 

compound  (I)  is  pre- 
cipitated  as  a  grov 
mass.  It  liberates 
YjJ14  iodine  from  potassium 

-  GO  iodide;  its  brown  solu¬ 

tions  in  diluto  sulphuric  acid  are  decolorised  by 
hydrogen  peroxide,  sulphurous  acid,  hydrazine,  and 
other  reducing  agents ;  it  is  converted  by  potassium 
cyanide  into  potassium  manganicyanide .  Tho  pre¬ 
sence  of  a  relatively  stable  complex  containing  ter¬ 
valent  manganese  is  established  by  the  formation  of  pre¬ 
cipitates  after  addition  of  solutions  of  silver,  thallium, 
and  Zitfeo- cobalt  salts.  Ammonium  manganisalicyl- 
ate  is  transformed  by  warm  pyridine  into  tho  green 
compou  nd,  Mn[CO.>H«CeH4*  0]2NH4 ,3C5H  5N,5H20, 

which  loses  part  of  its  pyridine  when  treated  with 
chloroform  and  is  converted  by  addition  of  glacial 
acetic  acid  to  its  saturated  alcoholic  solution  into  the 
substance  Mn[C02H*CsH4*0]2H,2C5H.H,2H20. 

H.  Week. 

Oxides  of  iron,  especially  ferrous  oxide.  H. 
Groebler  and  P.  Oberhoffer. — See  B.,  1928,  12. 


Reduction  of  metallic  oxides  by  hydrogen. 
III.  Nickel  oxide,  IV.  Cobalt  oxide.  G. 
Gallo. — See  B.,  1928,  56. 


Black  nickel  oxide,  M,  Le  Blanc  and  H, 
Sachse  (Z.  anorg,  Chem.,  1927,  168,  15—16;  of* 
Lundc,  A.,  1927,  815).' — Polemical.  H.  F.  Gellbe. 

Bivalent  ruthenium.  H.  Gall  and  G.  Lehmann 
(Ber.,  1927,  60,  [B],  2491—2497 ;  cf,  A.,  1927,  123).— 
Repetition  of  the  experiments  of  Remy  (A.,  1921, 
ii,  209)  and  Remy  and  Wagner  (A,,  1927,  328)  on  tho 
reduction  of  ruthenium  trichloride  by  sodium  amal¬ 
gam  shows  that  the  consumption  of  hydrogen  never 
exceeds  one  equivalent  proportion  and  that  under 
these  conditions  only  bivalent  and  metallic  ruthenium 
are  produced,  whereas  univalent  ruthenium  is  incap¬ 
able  of  existence.  The  green  colour  regarded  by 
Remy  as  indicative  of  a  definite  valency  stage  is  only 
a  mixed  colour  produced  whenever  the  blue  solution 
of  ruthenium  bichloride  is  mixed  with  ruthenium 
trichloride.  It  invariably  appears  when  reduction 
is  effected  slowly  and  its  apparent  dependence  on  tho 
acidity  of  the  solution  is  attributed  to  tho  variation 
caused  thereby  in  the  ratio  of  molecular  to  atomic 
hydrogen  evolved  by  the  amalgam.  The  behaviour 
of  ruthenium  dichloride  when  heated  in  a  current  of 
carbon  dioxide  at  200°  excludes  tho  possibility  that 
it  can  have  tho  composition  HRuC12.  Oxidation  of 
the  blue  solutions  of  ruthenium  dichloride  by  alkaline 
permanganate  (cf.  Ruff  and  Vidic,  A.,  1925,  ii,  480) 
shows  a  consumption  of  four  equivalents  of  oxygen 
indicating  tho  transition  from  the  bivalent  to  tho 
sexavalcnt  state,  but  the  results  are  not  very  accurate, 
since  the  permanganate  is  partly  transformed  into 
manganate  with  liberation  of  gaseous  oxygen.  The 
use  of  manganate,  however,  yields  exact  and  con¬ 
firmatory  results.  H.  Wren. 

Platinum  metals.  VII.  Reduction  of  ruthen¬ 
ium  trichloride  by  sodium  amalgam  and  by 
alcohol.  H.  Remy  and  T.  Wagner  (Z.  anorg. 
Chem.,  1927,  168,  1 — 14).— Water-soluble  ruthenium 
trichloride  may  be  converted  into  potassium  ponta- 
chlororuthenate  without  lose  of  chlorine  by  evapor¬ 
ation  of  a  solution  of  the  trichloride  with  the  theoretical 
quantity  of  potassium  chloride.  Titrations  of  sodium 
amalgam  with  solutions  of  the  ruthonato  yield  the 
same  results  as  when  ruthenium  trichloride  is  employed, 
tho  successive  changes  of  valency  being  clearly 
indicated.  Assuming  a  valency  of  three  for  ruthenium 
in  tho  trichloride  and  in  the  pcntachlororuthenate, 
the  first  stago  in  the  titration  corresponds  with  a 
change  to  the  bivalent,  and  tho  second  stago  to  the 
univalent  state.  Tho  deep  blue  solution  formed  when 
insoluble  ruthenium  trichloride  is  treated  with 
aqueous  alcohol  contains  ruthenium  in  tho  same 
valency  state  as  tho  blue  solution  obtained  by  reduc¬ 
tion  with  sodium  amalgam ;  a  complex  acid  H2RuCI3 
is  probably  present.  Pure  anhydrous  ruthenium 
trichloride  may  be  prepared  from  the  dark  brown 
solution  formed  when  ruthenium  tetroxido  is  treated 
with  hydrogen  chloride  by  evaporation  to  constant 
weight  at  about  150 — 160°  in  a  current  of  dry  hydrogen 
chloride.  The  product,  which  contains  free  hydrogen 
chloride  and  water,  is  heated  at  400°  in  a  high  vacuum 
in  presence  of  soda-lime  for  2 — 2*5  hrs. 

H.  F.  Gellbe. 

Platinum  compounds  of  hydrazine  and  carbyl- 
ammes.  L.  A,  Tschugaev,  M.  S.  Ska  navi- 
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Grigoreva,  and  A.  Posnjak  (Ann,  Inst,  Platine, 
1928,  No.  4,  299—305) . — Compounds  of  the  typo 

’(CH3-NC)4,Pt<|f^H>Pt,(CH3-NC)4]x8)»HS!0 

are  described  :  chloride  (8EUO),  red,  emerald-green 
when  heated ;  iodide  (4H20),  emerald- green ;  per¬ 
chlorate  (2H20),  strawberry-red j  azide,  dark  blue. 
With  ethylcarbylaminc  :  nitrate  (2H20),  red ;  per- 
chlorate ,  red;  iodide,  yellow ;  chloroplatinate,  red; 
chloride ,  orange-yellow.  Treatment  of  the  chlorides 
with  concentrated  hydrochloric  acid  yields  the 
compounds  4€H3*]STC,Pt952N2H3,2HCl,CU  *  and 
4C1H5*»0,Pt2,2NaH3>Clai2HCl,  respectively. 

Chemical  Abstracts. 

Hew  series  o!  acido-amido-tetrarnmine  deriv¬ 
atives  of  quadrivalent  platinum.  L.  A.  Tscntr- 
gajev  {Ann.  Inst,  Platine,  1928,  Ho.  4,  37 — 43).* — * 
Chloropentammineplatinic  chloride  and  alkali  yield 
ch loroamidoletrammin eplatinic  chloride , 
[PtjiNHgjHHo.Clpl^ ;  the  corresponding  (chioro) 
bromide  and  and  bromoamidoUlrammineplatimc 

bromide  were  prepared.  Chemical  Abstracts. 

Use  of  the  quinhydrone  electrode  in  electro¬ 
metric  acid  titration.  A.  Kbit  (Z,  physikaL  Chem., 
1927,  131,  61 — 80). — Tho  following  acids  have  been 
titrated,  using  tho  quinhydrone  electrode  :  hydro* 
chloric,  oxalic,  acetic,  molonic,  and  citraconic  acids, 
and  potassium  dihydrogen  phosphate.  As  com¬ 
parison  electrode  a  quinhydrone  electrode  in  0*0127- 
HC1 + 0*09 A7 -K Cl  was  used  (cf.  Veibol,  J.GS.,  1923, 
123,  2203).  A  weak  acid,  of  initial  concentration 
CM  maybe  titrated  by  this  method  with  0-lAT-baso, 
provided  its  dissociation  constant  is  not  less  than  10 W 
If  the  initial  concentration  is  0>0Q5H  the  dissociation 
constant  must  not  be  less  than  10~*.  To  avoid  any 
error  due  to  carbonic  acid,  a  stream  of  nitrogen  must 
be  passed  through  the  solution  during  titration.  Tho 
dissociation  constants  (in  tho  case  of  the  polybasio 
acids  the  second  dissociation  constants)  calculated  on 
the  basis  of  the  pK  value  when  half-neutralised,  and 
taking  into  account  tho  ionic  strengths  concerned, 
are  in  good  agreement  with  existing  data. 

M.  S.  Burr. 

Apparatus  for  p otentiometr ic  titrations,  J.  F. 
Spencer  (JJ3.CX,  1927,  46,  42 3 — 424t) . — An  appar¬ 
atus  for  carrying  out  titrations  in  highly  coloured 
solutions,  and  suitable  for  use  in  general  volumetric 
work,  is  described.  A  rheostat  is  used  as  a  potentio¬ 
meter,  its  ends  being  connected  through  a  switch  to 
an  accumulator,  and  a  sliding  contact  enables  any 
fraction  of  the  potential  drop  across  the  potentio¬ 
meter  to  be  opposed  to  the  E.3I.F.  between  the 
electrodes  in  the  titration  cell.  When  these  are  equal 
(no  deflexion  on  the  galvanometer)  the  EM,F,  is  read 
on  a  voltmeter,  and  readings  are  made  after  each 
addition  of  standard  solution  until  the  end-point  is 
passed,  the  end-point  being  found  from  the  curve  in 
which  the  B.M.F,  is  plotted  against  tho  volume  of 
solution  added.  *  W.  J<  Powell, 

Permanently  saturated  electrode  for  pa  deter¬ 
mination.  Swyngebaw  (Compt*  rend.  Soc.  Biol, 
1927,  96.  693—095 ;  Chem.  Zentr.,  1927,  i,  2756).— 
An  arrangement  is  suggested  whereby  permanent 


hydrogen  saturation  is  possible,  and  the  pn  determin¬ 
ation  carried  out  in  tho  original  vessel. 

A.  A.  Eldridge, 

[Platinum  electrodes.]  S,  Popoff  and  A.  H. 
Ktnsz  (Proc,  Iowa  Acad.  Bci.,  19.28,  33,  169). — The 
optimal  conditions  for  plating  platinum-black  deposits 
are  described.  “  Poisoned  hydrogen  electrodes  are 
restored  by  treatment  with  concentrated  nitric  acid. 

Ch emical  Abstracts  , 

Electroanalysis,  H.  Paweck  and  E.  Weiner 
(Z.  anal.  Chem.,  1927,  72,  225 — 248).— The  novel 
feature  of  the  method  described  is  the  use  of  electrodes 
of  fusible  alloy — Wood's  or  Lipowitz*  metal.  Electro¬ 
lysis  is  carried  out  at  a  temperature  at  which  the 
cathode  is  fluid,  and  when  deposition  is  completed 
cold  water  Is  added  to  tho  electrolyte  to  cause  the 
cathode  to  solidify.  The  deposited  metal  alloys  with 
tho  fusible  alloy  and  the  button  of  solidified  metal  is 
washed  quickly  with  water,  alcohol,  and  ether  in 
succession,  dried  at  60°  in  a  vacuum  desiccator,  and 
weighed.  Tho  procedure  recommended  for  tho 
determination  of  copper,  zinc,  cadmium,  mercury, 
bismuth,  and  lead  is  described  in  detail,  and  except 
for  lead  and  cadmium  does  not  vary  appreciably  from 
that  previously  described  when  using  a  mercury 
cathode  (A.,  1924,  ii,  502).  The  deposition  in  most 
cases  is  effected  more  smoothly  owing  to  the  over¬ 
voltage  of  hydrogen  on  Wood's  metal  being  higher 
than  on  mercury.  Cadmium  is  deposited  from  a 
sulphate  solution  containing  10  g*  of  ammonium 
oxalate  with  a  current  of  2—3  amp.  at  4*5 — 6  volts. 
For  the  deposition  of  lead  the  acetate  solution  is 
treated  with  10 — 15  g.  of  ammonium  oxalate,  10 — 
15  cm.  of  hydrochloric  acid,  and  0*5  g.  of  hydroxyl- 
amino  hydrochloride  and  electrolysed  for  2  lira,  with 
3—4  amp.  A.  It.  Powell. 

Stirrer  for  rapid  electro-analysis.  H.  Rom 
(Cheni.-Ztg,,  1927,  51,  985). — The  stirrer  consists  of 
a  rod  covered  with  vulcanite  and  provided  with 
means  for  attaching  any  type  of  electrode  at  its  lower 
end  and  with  three  driving  pulleys  of  different  dia¬ 
meters  at  its  upper  end,  tho  whole  being  mounted  on 
a  suitable  support.  A  number  of  stirrers  connected 
together  with  a  common  driving  bolt  may  be  operated 
by  one  motor.  A.  R.  Powell. 

41  Greasy  ”  burettes-  W>  Lowsok  (Nature* 
1928,  121,  14).— Inaccuracy  duo  to  “  greasiness 
is  avoided  by  the  addition  of  a  trace  of  saponin  to 
standard  acid.  A.  A.  Eldridge. 

Mercury  method  of  calibrating  micro- 
burettes.  E.  So hilo v  (Z.  anal.  Chem.,  1927,  72, 
261 — 283  ;  cf.  A.,  1927,  221). — In  the  method  pre¬ 
viously  described  the  limiting  diameter  of  the  burette 
is  3  mm, ;  this  may  be  increased  to  4*2  mm.  by  sup¬ 
porting  the  mercury  on  a  column  of  air  above  the 
lower  column  of  water,  A.  R.  Powell. 

Determination  of  pa  of  fluids  containing 
carbon  dioxide  at  different  partial  pressures. 
A.  Beck  (Biochem.  Z.,  1927,  190,  75— -83).— A  full 
description  of  the  apparatus  and  method  is  given, 

A.  WOMALL. 

Use  of  sodium  borate  instead  of  sodium 
hydroxide  in  the  titration  of  weak  basesi  JEL 
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Baggesgaard-Rasmussen  and  C.  E.  Christensen 
(Fcstschr.  A.  Tschiich,  192-6,  263 — 282;  Chem. 
Zentr.,  1927,  i,  2756), — Sodium  borate  is  substituted 
for  sodium  hydroxide  in  the  titration  of  excess  of 
acid  in  the  determination  of  alkaloids  or  ammonia. 

A.  A.  Eldridge. 

Determination  of  hydrogen  in  fire-damp, 
Heyer. — See  B.,  1928,  42. 

Reaction  between  iodic  and  hydriodic  acids  in 
very  dilute  solution  and  the  titration  of  the 
liberated  iodine  with  thiosulphate,  P.  Putzeys 
(Ann.  Soe.  Sci.  Bruxelles,  1927,  47,  B,  i,  159 — 172 ; 
cf.  Vosburgh,  A.,  1922,  ii,  863;  Bice,  Kilpatrick,  and 
Lem  kin,  A.,  1923,  ii,  574;  Bray  and  Miller,  A.,  1924, 
ii,  870;  Popoff  and  Whitman,  A.,  1925,  ii,  1093). — 
An  investigation  of  reactions  involved  in  iodomefcry, 
primarily  concerned  with  their  application  to  micro- 
analysis.  The  reaction  occurring  in  solutions  about 
0*00 1 N  with  respect  to  iodate  and  containing  excess  of 
iodide  and  acid  has  been  investigated,  special  atten¬ 
tion  being  devoted  to  the  elimination  of  the  oxygen 
error,  and  It  is  shown  that  the  theoretical  quantity 
of  iodine  is  liberated  and  a  satisfactory  end-point 
obtained  on  subsequent  titration  only  when  the 
product  of  the  concentrations  of  iodide  and  acid  lies 
between  certain  limits.  In  the  present  instance  these 
limits  are  0*01  and  0*075  and  apply  to  measurements 
made  in  artificial  light.  The  limits  are  narrower  for 
daylight.  As  the  concentration  of  iodate  is  increased 
the  quantity  of  iodine  determined  by  titration  becomes 
more  independent  of  these  factors.  Reacting  mix¬ 
tures  should  be  kept  for  5  min.  before  titration. 
Although  reaction  between  sodium  thiosulphate  and 
iodine  is  practically  instantaneous,  it  is,  nevertheless, 
advisable  to  add  the  thiosulphate  rather  slowly 
towards  the  end  of  the  titration,  especially  when 
extremely  dilute  solutions  are  involved.  Owing  to 
the  relative  slowness  of  the  reaction,  titration  with 
very  dilute  solutions  of  arsenite  should  be  avoided. 
Alkaline  absorption  of  iodine  commences  at  pu  6. 
Dilute  solutions  of  thiosulphate  should  be  prepared 
by  dilution  of  0*1  Absolution  with  water  approximating 
to  conductivity  water,  and  although  when  protected 
against  acid  vapours  such  solutions  are  not  markedly 
unstable,  they  should  be  standardised  immediately 
prior  to  use  by  means  of  a  solution  of  potassium  iodate 
of  corresponding  concentration,  the  quantities  of 
potassium  iodide  and  acid  added  to  this  latter  being 
in  accordance  with  the  conditions  stipulated  above. 
Chi  Absolutions  of  thiosulphate  should  be  standardised 
by  the  dichroma  tc-iodide  method  ( Vosburgh ;  Bray 
and  Miller,  foe.  cit,).  J.  S.  Carter. 

Determination  ol  the  constituents  of  a  gaseous 
mixture  containing  hydrogen  sulphide,  carbon 
dioxide,  hydrogen  arsenide  and  phosphide,  and 
acetylene,  M.  Wilmet, — See  B.,  1928,  13, 

Determination  of  selenium  by  rapid  electro¬ 
analysis,  A.  Jilkk  and  J,  Lukas  (Chem.  Listy, 
1927,  21,  576 — 583). — The  nitric  acid  solution  con¬ 
taining  not  more  than  50  mg,  of  selenium  as  selenious 
acid  is  treated  with  a  solution  of  copper  or  bismuth 
nitrate  containing  at  least  as  much  copper  or  three 
times  as  much  bismuth  as  there  is  selenium  present ; 
3  c.c.  of  nitric  acid  and  3*5— 5*5  g*  of  tartaric  acid, 


dissolved  in  water  and  neutralised  with  sodium 
hydroxide,  are  added,  followed  by  water  to  give  a 
volume  of  120 — 150  c.c,,  and  the  solution  is  elec¬ 
trolysed  at  18°  with  a  current  of  a  few  centiamperes 
at  2*0— 2*2  volts  in  a  Classen  crucible  using  a  rotating 
platinum  spiral  as  anode.  The  deposited  copper  or 
bismuth  contains  all  the  selenium  and  adheres  well 
to  the  cathode ;  it  is  washed  with  a  stream  of  cold 
•water  without  breaking  the  current,  then  with 
alcohol,  dried  at  100°,  and  weighed.  The  weight  of 
selenium  is  obtained  by  subtracting  from  this  weight 
the  weight  of  the  copper  or  bismuth  added. 

A.  B.  Powell. 

Qualitative  precipitation  of  phosphoric  acid 
with  lead  salts.  G.  G.  Kandilarov  (Z.  anal.  Chem,, 
1927,  72,  263 — 264) . — After  removal  of  the  hydrogen 
sulphide  from  the  solution  obtained  by  digesting  the 
ammonia  and  ammonium  sulphide  precipitate  with 
dilute  hydrochloric  acid,  the  liquid  is  diluted  to 
150 — 200  c.c.  and  treated  drop  by  drop  with  a  dilute 
solution  of  lead  acetate  until  no  further  precipitate 
forms.  All  the  phosphoric  acid  is  thus  removed  as 
lead  phosphate.  The  filtrate  is  treated  with  ammon¬ 
ium  sulphide  and  the  precipitate  digested  with  dilute 
sulphuric  acid  to  remove  the  lead  from  the  zinc,  iron, 
and  manganese.  Chromium  is  mainly  precipitated 
with  the  lead  phosphate  and  should*  therefore  be 
tested  for  in  a  separate  portion  of  the  original  solution 
(cf.  Balarev,  A.,  1922,  ii,  525;  1924,  ii,  700). 

A.  R.  Powell. 

Electrometric  titrations  :  chi  or  amine- T  as  a 
titrating  agent.  A,  McMillan  and  W.  Easton 
(J.S.C.I.,  1927,  46,  472t).— “  Chloramine-27  ”  may  be 
used  for  analytical  wrork  (Noll,  A.,  1925,  ii,  66)  in  the 
oxidising  operations  involving  the  use  of  iodine  to 
replace  the  latter  if  a  few*  drops  of  potassium  iodide 
containing  a  little  starch  are  added  to  serve  as 
indicator.  The  same  substance  may  be  used  as 
titrating  reagent  in  conjunction  with  the  electro¬ 
metric  apparatus  for  the  determination  of  arsenic, 
antimony,  tin,  and  iron,  no  indicator  being  required 
in  this  case. 

Volumetric  determination  of  arsenic  acid,  K. 
Pedersen- Bj erg aard  (Dansk  Tidsskr.  Farm.,  1928, 
2,  1—7). — ■ A  discussion  of  the  reaction  H3As04+ 
3F+2H*  —  H3As03+I3'+H20  involved  in  the 
volumetric  determination  of  arsenic  with  respect  to 
the  mass-action  equation  K  =  ([H3As04][H‘][r])  / 
([H3As03][L/]),  the  results  of  previous  workers 
being  briefly  cited.  In  the  direct  determination  of 
arsenic  acid  by  reduction  with  hydriodic  acid  and 
subsequent  titration  of  the  liberated  iodine,  the 
reaction  is  affected  adversely  by  dilution,  which  leads 
to  lowr  results .  The  solution  should  contain  4iY- hydro¬ 
chloric  acid  and  1%  of  potassium  iodide,  and  should 
be  kept  at  the  ordinary  temperature  for  15  min., 
when  the  liberated  iodine  is  titrated  with  thio¬ 
sulphate  solution,  using  starch  as  indicator.  If  a 
mixture  of  arsenious  and  arsenic  acids  be  present,  the 
former  is  first  determined  in  a  portion  of  the  solution 
by  titration  with  iodine  in  presence  of  sodium 
hydrogen  carbonate.  Another  portion  is  acidified 
strongly  with  hydrochloric  acid,  some  ferrous  sulphate 
and  potassium  bromide  are  added,  and  the  whole  of 
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the  arsenic  is  distilled  off  as  chloride.  The  arsenious 
acid  in  the  distillate  is  determined  as  above,  and  the 
arsenic  acid  found  by  difference,  H.  F.  Harwood. 

Determination  of  the  purity  of  elementary 
boron.  J.  W.  Andrews. — See  B.,  1928,  51. 

Determination  of  carbon  monoxide  by  means 
of  mercuric  oxide,  P.  N.  Grigoriev  (Z.  anal. 
Chem.,  1927,  7.2^  203 — -266). — The  determination  of 
carbon  monoxide  by  oxidation  with  yellow  mercuric 
oxide  at  100°  (cf.  Moser  and  Schmid,  A.,  1914,  ii. 
384)  yields  high  results  if  the  gas  mixture  contains 
aldehydes  or  hydrocarbon  vapours.  These  may  be 
removed  by  passing  the  gas  successively  through 
concentrated  sulphuric  acid  and  liquid  paraffin  cooled 
below  0°.  *  A.  It.  Powell. 

Determination  of  carbon  monoxide  with  iodine 
pent  oxide.  J.  Taijsz  and  K.  Jungmann. — See  B., 
1928,  13, 

Solubility  of  magnesium  oxalate,  and  its 
importance  for  separation  of  calcium  and 
magnesium.  M.  Bobtelsky  and  (Frau)  Mal- 
kowa- J anowski  (Z.  angew.  Ghem.,  1927,  40,  1434 — 
1436). — The  solubilities  of  magnesium  oxalate  in 
solutions  of  ammonium  oxalate,  oxalic  acid,  and 
ammonium  chloride  at  15°  and  100°  are  recorded ; 
from  the  data,  a.  table  of  corrections  for  the  deter¬ 
mination  of  magnesium  by  precipitation  as  oxalate 
is  given.  Determination  of  the  calcium  becomes 
inaccurate  if  the  amount  present  is  too  low,  but  may 
be  carried  out  accurately  if  the  proportion  is  increased 
by  addition  of  a-  known  quantity  of  a  calcium  chloride 
solution.  8.  I.  Levy. 

Precipitation  of  magnesium  ions  by  tropaeolin- 
OO  and  the  use  of  this  reaction  for  its  colori¬ 
metric  determination .  J.  Zahradnicek  (Biochem. 
Z.,  1927,  191,  61 — 73). — Tropseolin-00  precipitates 
magnesium  ions  from  solution,  the  maximum  precipit¬ 
ation  being  obtained  in  30  min.  The  best  reaction 
is  obtained  with  2  c.c.  of  0*1%  tropacolin  with  1  mg.  of 
magnesium  at  a  reaction  plt  6*8 — 7*0.  In  the  absence 
of  other  electrolytes,  0*001  mg.  of  magnesium  may  be 
detected,  but  in  their  presence  the  reaction  is  inter¬ 
fered  with,  potassium  sulphate  inhibiting  least  and 
sodium  phosphate  most.  Most  other  salts  and  salts 
of  the  alkaline  earths  react  with  the  dye  only  in  very 
concentrated  solution  and  the  precipitate  dissolves  on 
dilution.  Organic  solvents  inhibit  the  reaction.  The 
use  of  the  dye  is  adapted  to  the  determination  of 
magnesium  in  small  amounts  of  serum,  plasma,  blood, 
and  tissues.  P.  W.  Clutterbuck, 

P otentiometric  determination  of  silver,  copper, 

and  gold.  E.  Zintl,  G.  Reinacker,  and  F. 

Schloffer  (Z.  anorg.  Chem.,  1927,  168,  97—106),— 

In  absence  of  other  metals,  silver  may  bo  determined 

in  a  sulphate  solution  by  potentiometric  titration 

with  chromous  sulphate  solution.  Silver  and  copper, 

when  both  present,  may  be  determined  by  the  same 

method  after  addition  of  ammonium  chloride,  sodium 

acetate,  and  acetic  acid ;  two  breaks  in  the  potential 

curve  are  obtained,  corresponding  with  the  successive 

reduction  of  the  silver  and  copper  salts.  Mixtures  of 

silver  with  lead,  quadrivalent  tin,  or  tervalent  gold 

or  arsenic  may  be  determined  in  the  same  manner, 

& 


The  velocity  of  reduction  of  auric  chloride  being 
less  than  that  of  the  catalytic  decomposition  of  the 
chromous  salt  by  the  finely-divided  metallic  gold, 
accurate  results  cannot  be  obtained  by  direct  titration. 
The  presence  of  a  cupric  salt  in  the  solution  renders 
the  titration  quantitative;  lead,  c.admmm,  bismuth, 
mercury,  and  silver  do  not  interfere.  Gold  and 
copper  may  be  determined  simultaneously  in  presence 
of  lead,  cadmium,  or  bismuth.  Consecutive  deter¬ 
mination  of  gold,  copper,  and  mercury  in  a  solution 
containing  2—5%  of  hydrochloric  acid  may  be 
effected  by  titration  with  chromous  sulphate  first  of 
the  gold,  and  then,  after  addition  of  bismuth  and 
ammonium  chlorides,  ol  the  copper  and  mercury. 
Copper  and  gold  may  be  titrated  directly  in  presence 
of  silver  and  2—5%  of  hydrochloric  acid  ;  the  silver 
may  then  be  determined  by  rendering  the  solution 
alkaline  with  ammonia,  adding  sodium  acetate  and 
ammonium  chloride,  and,  after  keeping  the  solution 
for  several  hours,  continuing  the  titration  with 
chromous  chloride.  H.  F.  Gillre. 

Detection  and  determination  of  metals  by 
means  of  8 -hydroxy quinoline  (“  oxine  ”).  I.  M. 
Kolthoff  (Chem.  Weekblad,  1927,  24,  606—610).— 
The  isoelectric  point  of  the  pure  compound  m  at 
Pn  7*2,  and  the  solubility  at  this  point  at  18*  lias  the 
minimum  value  of  about  3*6  X  10~3  g.-mol.  per  litre ; 
solubilities  have  been  determined  for  the  pB  range 
6*0— 8*4.  The  sensitiveness  of  the  reagent  under 
various  conditions  towards  metals  is  tabulated.  In 
alkaline  solution  (with  sodium  potassium  tartrate  to 
hold  the  metal  oxide  in  solution  if  necessary)  copper, 
cadmium,  zinc,  and  magnesium  are  completely  pre¬ 
cipitated,  cobalt  and  nickel  nearly  so;  zinc  and 
magnesium  may  be  completely  separated  by  pre¬ 
cipitating  the  former  first  in  acetic  acid  solution,  the 
latter  afterwards  in  ammoniacal  solution. 

Various  gravimetric  determinations  are  described, 
in  which  the  metal  compound  of  8 -hydroxyquinoline 
is  precipitated  under  suitable  conditions,  dried,  and 
weighed  as  such ;  aluminium  is  readily  determined  in 
presence  of  calcium  and  magnesium.  The  volumetric 
method  with  bromine  is  best  earned  out  by  adding 
excess  and  titrating  back  ;  the  determination  of  zinc, 
magnesium,  calcium,  and  aluminium  in  this  way  is 
described.  S.  I.  Levy, 

Applications  of  the  polarographic  method. 
M.  3m kata. — See  this  vol.,  136. 

Determination  of  rare  metals  and  separation 
from  other  metals.  X.  Three  new  gravi¬ 
metric  determinations  of  beryllium,  and  separ¬ 
ations  depending  thereon.  L,  Moser  and  J. 
Singer  (Monatsh,,  1927,  48,  673—687). — A  method 
for  preparing  pure  beryllium  sulphate,  depending  on 
the  use  of  tannic  acid  (cf.  A.,  1927,  846),  is  described. 

Beryllium  may  be  determined  gravimetrically  as 
oxide  in  three  ways*  The  first,  precipitation  by 
ammonia  (cf.  Bleyer  and  Bosh  art,  A.,  1912,  ii,  1211), 
gives  low  values,  since  the  solubility  of  beryllium 
hydroxide  is  2*0  mg.  of  oxide  per  litre,  rising  to 
4-5  mg.  in  presence  of  1%  of  ammonia,  even  when 
1%  of  ammonium  chloride  is  also  present ;  it  is 
unsatisfactory  owing  to  the  ease  with  which  impurities 
are  adsorbed  on  the  hvdroxide  (which  is  furthermore 
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very  difficult  to  filter),  and  Is  abandoned.  A  second 
method  is  adapted  from  that  used  by  Selnrm  (A., 
1909,  ii,  834)  for  the  determination  of  aluminium,  and 
consists  in  the  precipitation  of  the  hydroxide  from 
neutral  solution  by  an  ammonium  nitrite  solution ; 
when  this  is  used  for  beryllium,  the  hydroxide  forms 
a  compact  precipitate,  easily  filtered,  but  low  values 
are  obtained,  owing  to  the  formation  of  nitric  acid 
by  decomposition  of  the  nitrous  acid  liberated.  This 
is  avoided  by  adding  methyl  alcohol,  and  thus  elimin¬ 
ating  nitrous  acid  in  the  form  of  its  very  volatile 
methyl  ester.  The  beryllium  hydroxide  is  washed 
with  hot  water,  Ignited  to  the  oxide,  and  weighed ; 
accurate  results  arc  obtained. 

Thirdly,  tannic  acid  may  be  used.  Whereas 
aluminium  is  precipitated  (and  separated  from  beryll¬ 
ium  ;  cf.  A,,  1927,  846)  by  tannic  acid  in  weakly  acid 
solutions,  beryllim  Is  purecipitated  from  a  solution  by 
adding  ammonium  nitrate  and  then  tannic  acid, 
followed  by  ammonia  solution.  The  precipitate  is 
washed  and  ignited  ;  accurate  values  are  obtained, 
provided  that  the  solution  contains  no  other  metal 
(except  the  alkali  metals)  and  no  acetate.  The 
method  Is  applicable  to  the  smallest  quantities  of 
beryllium. 

A  satisfactory  method  of  determining  beryllium  as 
pyrophosphate  is  now  described  (cf,  Travers  and 
Perron,  A.,  1924,  ii,  677).  By  analogy  with  mag¬ 
nesium,  which  forms  a  crystal  line  ammonium  phos¬ 
phate  only  in  neutral  or  weakly  acid  solutions 
(Schmitz,  A,,  1925,  ii,  67),  beryllium  ammonium 
phosphate  can  be  prepared  crystalline  if  an  acetate 
is  present.  The  beryllium  solution  is  treated  with  a 
solution  of  diammonhmi  hydrogen  phosphate,  ammon¬ 
ium  nitrate,  and  ammonium  acetate.  After  heating, 
enough  nitric  acid  is  added  to  dissolve  the  precipitate  ; 
dilute  ammonia  solution  is  then  added  very  slowly 
while  cloudiness  develops,  and  then  rapidly.  The 
crystalline  beryllium  ammonium  phosphate  is  washed 
with  ammonium  nitrate  solution  and  is  ignited. 
Precipitation  can  also  be  obtained  in  presence  of 
sulphosalicylic  acid,  but  not  of  tartaric  acid. 

Beryllium  is  separated  from  ferric  iron  and  from 
chromium,  thorium,  and  tungsten  by  precipitating 
these  as  tannic  acid  complexes  in  acid  solution  (cf.  A., 
3.927,  846),  and  similarly  from  titanium  and  vanadium, 
which  form  tannic  acid  complexes  insoluble  in  con¬ 
centrated  acetic  acid,  and  from  zirconium,  which  forms 
a  complex  insoluble  in  concentrated  acetic  acid  or 
even  dilute  hydrochloric  acid.  Beryllium  cannot  be 
separated  from  molybdenum  by  the  tannic  add 
method,  and  is  accordingly  precipitated  by  ammon¬ 
ium  nitrite,  a  little  ammonia  solution  being  added  to 
dissolve  any  adsorbed  molybdenum  compound. 

E.  W.  Wignall. 

Potentiometric  determination  of  cerium.  K. 
Someya  (Z.  anorg.  Ohem.,  1927,  168,  56—60). — 
Cerous  sulphate  solution,  containing  free  sulphuric 
acid,  is  boiled  with  sodium  bismuthate,  and  the 
resulting  solution,  after  cooling  and  diluting,  is 
titrated  with  ferrous  sulphate  solution. 

H.  F.  Gillbe. 

Separation  and  determination  of  tin  in  the 
analysis  of  stannates  by  their  decomposition  in 
a  current  of  hydrogen  chloride.  G.  Jander  and 


F.  Busch  (Ber.,  1927,  60,  \B),  2594— 2597).— Deter¬ 
mination  of  sodium  and  barium  in  their  respective 
stannates  is  accurately  effected  by  gently  heating 
the  salts  in  a  current  of  hydrogen  chloride  and 
weighing  the  residual  chloride.  The  volatilised  tin 
tetrachloride  is  absorbed  in  two  tubes  containing 
water  and  dilute  ammonia,  respectively ;  the  tin  is 
determined  as  stannic  oxide  after  precipitation  with 
ammonia  and  ammonium  nitrate.  Attempts  to 
determine  tin  volume trieally  by  a  reductive  process 
gave  low  results  since  volatile  tin  compounds  were 
carried  away  by  the  gases  evolved  during  the  process. 

H.  Wren.  ^ 

Germanium.  XXV.  Arc  spectnognaphic 
detection  and  determination  of  germanium. 
Occurrence  of  germanium  in  certain  tin 
minerals.  Enargite  as  a  possible  source  of 
germanium.  J.  Parish,  F.  M.  Brewer,  and  D.  A. 
Holt  (J.  Amcr.  Cliem.  Soc.,  1927,  49,  3028 — 3033). — 
The  arc  spectrum  lines  of  germanium  arc  tabulated 
for  germanium  solutions  of  different  concentrations. 
Except  when  the  germanium  is  present  in  very  low 
concentrations  the  presence  of  tin  has  no  influence. 
Certain  tin  minerals  are  found  to  contain  small 
quantities  of  germanium  (0*005,  0*001%).  Some 
specimens  of  enargite  contain  0*1%  of  the  metal,  and 
a  method  of  extraction  from  this  mineral  is  described. 

S.  K.  Tweedy. 

Electrolytic  separation  of  bismuth  at  low 
potential.  J.  Lukas  and  A.  Jilek  (Cliem.  Listy, 
1927,  21,  541 — 543) . — To  3  c.c.  of  concentrated  nitric 
acid,  containing  not  more  than  O' 3  g.  of  bismuth,  is 
added  a  solution  of  6  g.  of  tartaric  acid  neutralised 
with  20%  sodium  hydroxide,  and  the  mixture  is 
electrolysed  at  70°  in  a  Classen  capsule  with  a  rotating 
gauze  anode  with  a  current  of  0*1  amp.  and  a  P.D. 
of  2  volts.  When  the  current  has  fallen  to  a  few 
hundredths  of  an  ampere,  indicating  the  completion 
of  the  separation,  the  deposit  is  washed  with  water 
without  stopping  the  current,  then  with  alcohol,  and 
dried  at  100°.  R.  Cuthiix. 

Red- sensitive  photo-electric  cells.  G.  C. 
Paterson  (Nature,  1928,  121,  58) . — Photo-electric 
cells  of  the  Elster-Gcitel  type  sensitive  to  the  extreme 
red.  A.  A.  Eldridge. 

Application  of  interference  refractometer  to 
the  measurement  of  the  concentration  of  dilute 
solutions.  R,  Macy  (J.  Amer.  Cliem.  Soc.,  1927, 
49,  307 0—3076) . — The  necessary  precautions  attend¬ 
ing  the  use  of  the  Zeiss  interference  refractometer  for 
determining  the  concentrations  of  dilute  solutions  are 
described  and  discussed  (cf.  Barth,  A,,  1926,  779). 
The  instrument  is  more  sensitive  to  aromatic  than 
to  aliphatic  compounds.  S.  K.  Tweedy. 

Method  for  the  determination  of  specific  heats 
and  heat  tone  from  temperature -time  curves. 
W.  M.  Cohn  (Z.  angew.  Chem.,  1927,  40,  1557—1559). 
— The  substance  under  examination  is  placed  in  a 
small  crucible  containing  also  a  thermo  element  within 
an  electric  furnace.  The  method  is  intended  prin¬ 
cipally  for  silicates  and  ceramic  masses  for  which 
variations  in  the  thermal  conductivity  may  be 
neglected.  Then  the  rate  of  transmission  of  heat  to 
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the  substance  dQjdt—filfij,  where  t  is  the  temperature 
of  furnace  and  G  the  temperature  difference  between 
the  furnace  walls  and  the  crucible.  This  function  is 
a  constant  for  a  given  furnace.  A  substance  is 
chosen  the  specific  heat  of  which  has  been  ascertained. 
For  the  same  substance  the  temperature-time  curve 
is  measured  and  thus  dQ/dt  is  obtained.  A  series  of 
curves  is  produced  for  varying  values  of  G}  and  the 
temperature-time  relations  for  various  substances  arc 
transformed  into  temperature-heat  quantity  relations. 
Specific  heats  are  determined  by  tangents  and  the 
thermal  effect  of  any  chemical  reactions  which  occur 
can  be  measured.  0.  Irwin. 

Mercury  oscillating  pump.  J.  T.  Donnelly,  C. 
H.  Foott,  H.  Nielsen,  and  J.  Reilly  (J.S.C.L,  1927, 
46,  437 — 438t). — A  column  of  mercury  in  a  U-tube 
is  kept  in  oscillation  by  a  water  suction  pump.  The 
suction  applied  to  one  leg  of  the  U-tube  draws  the 
mercury  upwards.  When  the  mercury  reaches  a 
certain  height  a  float  opens  a  valve  to  the  atmosphere 
which  breaks  the  partial  vacuum.  The  mercury  then 
drops  to  its  original  position,  closes  the  valve,  and 
restarts  the  cycle. 

Micro-method  for  the  determination  of  surface- 
tension  and  density.  V.  R,  Damerell  (J.  Amer. 
Chem.  Soe.,  1927,  49,  2988 — 2991). — The  technique 
of  the  micro-determination  of  density  and  surface- 
tension  with  simple  apparatus  is  described.  About 
OT  c.c.  of  liquid  is  required ;  the  accuracy  is  of  the 
order  of  1%.  S.  K.  Tweedy. 

Distillation  cooler.  W.  Schulemann  (Chem.- 
Ztg.,  1927,  51,  985} —The  apparatus,  which  is  for  use 
in  vacuum  distillations,  consists  of  a  round-bottom 
flask  the  neck  of  which  is  narrowed  and  constricted  at 
the  upper  end  and  turned  downwards  into  a  bulb- 
shaped  tube  ;  this  is  provided  with  outlets  at  its 
upper  end  for  the  insertion  of  a  thermometer  and  for 
conducting  the  vapours  to  the  condenser,  and  at  its 
lower  end  to  return  condensed  liquid  and  spray 
into  the  lower  part  of  the  round  flask  away  from  the 
stream  of  vapour  which  is  admitted  through  a  small 
tube  on  the  opposite  side  of  the  neck  of  the  flask. 

A.  R.  Powell. 


Apparatus.  H.  J,  Fuchs  (Biochem.  Z.,  1927, 
190,  241 — 246). — An  apparatus  for  preparation  of 
pure,  sterile  distilled  water,  an  improved  stalagmo- 
meter,  and  an  apparatus  for  bubbling  the  same  quan¬ 
tity  of  gas  through  several  liquids  in  the  same  time, 
arc  described.  P.  W.  Clutteiibuck. 

Apparatus  for  removal  of  dissolved  gases  from 
water.  J.  R.  Lor  ah,  K.  T.  Williams,  and  T.  CL 
Thompson  (J.  Amer,  Chem.  Soe.,  1927,  49,  2991- — 
2994). — An  apparatus  is  described  in  which  the 
advantages  of  the  Van  Slyke  apparatus  (A.,  1917, 
ii,  422)  are  combined  with  those  of  Treadwell’s. 

S.  K.  Tweedy. 

Platinum  electrode  for  laboratory  and  demon¬ 
stration  use,  S.  Wiechowski  {Chem. -Ztg.,  1927, 
51,  984 — 985) . — The  electrode  comprises  a  rectangular 
platinum  sheet,  25x12  mm.,  to  which  is  welded  a 
piece  of  stout  platinum  wire  3*5  cm.  long  which  is 
sealed  into  a  small  glass  test-tube.  The  end  of  the 
wire  in  the  tube  is  flattened  and  turned  up  to  form  a 
small  hook  into  which  a  similar  hook  of  brass  or  copper 
wire  is  fixed  and  the  joint  hammered  flat.  The  brass 
wire  is  held  in  position  by  a  plug  of  cement  in  the 
mouth  of  the  tube  and  is  provided  with  a  brass 
contact  and  screw  for  making  connexion  with  the 
source  of  current.  A.  R.  Powell. 

Change  of  state  on  heating  of  silver  mirrors 
deposited  on  glass.  I.  Saw  at  and  0.  Moris  aw  a 
(Z,  anorg.  Chem.,  1927,  168,  49 — 55). — The  distance 
between  the  particles  forming  a  silver  mirror  on  glass 
is  on  heating  altered  to  an  extent  which  varies  with 
the  temperature  of  heating,  the  thickness  of  the 
mirror,  and  the  nature  of  the  atmosphere  in  which 
the  heating  is  conducted.  H.  F.  Gillbe. 

Cover-glass  for  conducting  microchemical 
reactions  in  the  Zeiss  quartz  cell.  J.  Joe  rims 
(Z.  wiss.  Mikroskop.,  1927,  44,  214 — 216 ;  Chem. 
Zentr.,  1927,  ii,  1285). 

Illinium.  W.  A.  Noyes  (Z.  anorg,  Chem.,  1927, 
168,  264). — Polemical  against  Rolla  and  Fernandes 
(A.,  1927,  501).  R.  Cutkill. 


Geochemistry. 


Theory  of  the  upper  atmosphere  and  meteors. 
(Earl  of)  Berkeley  (Nature,  1927,  120,  954). 

Composition  of  the  air  in  the  streets  of  Paris, 
1').  Florentin  (Oomph  rend,,  1927, 185,  1538—1541). 
— The  air  of  the  streets  in  the  centre  of  Paris  contains 
about  0*5  litre/m.3  of  carbon  dioxide  and  small 
quantities  of  carbon  fhonoxide.  The  actual  amounts 
depend  on  the  atmospheric  conditions.  Pollution 
of  the  air  by  these  gases  is  considerably  less  on  the 
upper  floors  of  the  buildings  and  in  the  suburbs. 

J.  Grant. 

Temperature  and  salinity  observations  in  the 
Gulf  of  Aden.  D.  J.  Matthews  (Nature,  1927, 
121,  92). — A  comparison  of  published  observations. 

A.  A.  Eldridge. 


Variations  in  the  salinity  of  estuaries  measured 
in  situ  by  electrical  conductivity.  A.  Chau- 
CHApn  and  (Mme.)  Chauchard  (Compt.  rend.,  1927, 
185,  1503 — 1504). — A  modified  Kohlrauseh  con¬ 
ductivity  method  is  described  for  the  determination 
from  a  boat  of  the  salinities  of  rivers  and  lakes  in 
terms  of  the  electrical  conductivity  of  the  water.  A 
correction  must  be  applied  for  temperature,  but  for 
depths  of  less  than  10  m.  the  pressure  has  no  appre¬ 
ciable  effect.  J.  Grant. 

“Activity”  of  the  best-known  iron  springs. 
A.  Simon  and  K.  Kotschatj  [with  G.  Buss]  (Z.  anorg. 
Chem.,  1927,  18 8,  129 — 144). — Examination  of  the 
waters  of  various  German  iron  springs  has  shown  that, 
as  with  the  solutions  of  active  iron  employed  in 
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previous  experiments  (A.,  1927,  843),  the  intensity  of 
the  benzidine  and  guaiaeum  resin  reactions  is  a 
function  of  the  concentration,  of  ferrous  ions.  If  air 
is  excluded,  and  the  escape  of  carbon  dioxide  pre¬ 
vented,  the  water  apparently  retains  its  activity 
indefinitely*  "  "  R.  CuTrcnx. 

Acidity  of  the  waters  of  some  Puget  Sound 
bogs.  T,  G.  Thompson,  J.  R.  Lobah,  and  G.  B. 
Rigg  (J.  Amer.  Chem,  Soe.,  1927,  49,  29S1 — 2988). — 
The  carbon  dioxide  content  of  the  above  waters  was 
measured  (cf.  Rot.  Gaz„  1927,  84,  264).  The  acidity 
is  due  to  an  acid  (or  a-cids)  in  addition  to,  and  stronger 
than,  carbonic  acid,  since  the  maximum  acidity  that 
carbonic  acid  could  produce  is  less  than  that  observed. 
Colorimetric  and  electrometric  methods  of  measuring 
pa  gave  different  results.  The  pH  value  is  unaffected 
by  boiling,  showing  that  the  acid  substance  is  non¬ 
volatile,  and  is  unaffected  by  temperature  change ; 
the  substance  either  forms  a  true  solution  and  is  very 
soluble,  or  else  it  is  a  reversible  colloid.  The  effect  of 
dilution  on  acidity  is  similar  to  that  occurring  when 
an  acid  is  buffered  by  a  small  quantity  of  one  of  its 
salts.  The  acidity  increases  with  intensity  of  colour, 
i.e.,  with  the  stage  of  plant  succession.  Water  from 

wet **  bogs  (be.,  those  surrounding  a  pond)  contains 
dissolved  methane  and  has  a  smaller  acidity  than 
that  from  “  dry  79  bogs.  The  percentage  of  organic 
matter  in  the  bogs  is  &  logarithmic  function  of  acidity, 
indicating  that  the  amount  of  organic  matter  is  the 
controlling  factor  of  acidity,  S.  Kb  Tweedy. 

Relation  between  the  reducing  power  of  sea 
water  and  the  distribution  of  sea-shore  organ¬ 
isms,  E.  Fischer  (Compt,  rend.,  1927,  185, 
1 525 — 1 527). — Dissolved  reducing  substances  in  sea 
water  favour  the  distribution  of  Sabella  pavonia,  Sav,, 
and  Nmm  reticulata,  L.  H.  Burton. 

Determination  of  refractive  indices  of  minerals 
by  Becke’s  immersion  method.  Y.  Billiet 
(Natuurwetenseh.  Tijds.,  1927,  9,  97— 103).— An 
account  of  the  method  and  of  the  practical  detail  of 
manipulation,  with  a  discussion  of  the  theoretical 
basis.  8.  I.  Levy, 

Specific  gravities  of  minerals  :  index  of  some 
recent  determinations,  L.  J.  Spencer  (Min. 
Mag.,  1927,  21,  337 — 365). — The  determination  of 
density  by  floating  in  heavy  liquids  affords  a  useful 
“  first-aid "  in  the  identification  of  minerals*  A 
number  of  crystals  of  known  density  act  as  indicators 
in  a  series  of  tubes  containing  methylene  iodide 
diluted  to  different  degrees  with  benzene.  The  same 
fragment  of  the  mineral  tested  can  then  be  used  for 
confirmatory  optical  and  micro-chemical  tests,  2277 
determined  values  of  density  collected  from  the 
literature  since  1910  are  listed  numerically  from  1*03 
(ret  mite)  to  19*0  (native  platinum),  with  a  reference 
to  the  original  literature  in  each  case.  A  second  list 
gives  the  minimum  and  maximum  recorded  values  for 
each  mineral  arranged  alphabetically.  A  frequency- 
curve  shows  a  very  pronounced  peak  at  2*65  for 
196  determinations,  whilst  the  arithmetical  mean  of 
all  the  values  is  3*62.  L.  J.  S.TENC1R, 

Origin  of  Chile  saltpetre,  E.  Wilke-Dqbfurt 
(Z.  anorg.  Chem.,  1927,  168,  203 — : 208), — Polemical 


against  Stoklasa  (Chem.-Ztg.,  1924,  48,  4,  949).  The 
possible  superiority  of  Chile  saltpetre  as  compared  with 
the  synthetic  nitrate  as  a  fertiliser  for  sugar-beet  is 
probably  a  consequence  of  the  facts  that  beet,  unlike 
similar  cultivated  plants,  possesses  certain  inherited 
halophytie  characteristics,  and  that  small  amounts 
of  iodine  are  essential  for  the  life  of  halophytes.  It 
is  considered  that  Stoklasa’s  volcanic  theory  of  the 
origin  of  the  saltpetre  is  untenable  in  view  of  the  fact 
that  the  iodine  content  of  the  nitrate  rock  as  well  as 
the  nature  and  proportions  of  the  other  salts  present 
approximate  much  more  closely  to  what  would  be 
expected  in  a  deposit  of  marine  origin  than  in  one 
produced  by  volcanic  activity.  The  nitrogen  is  there¬ 
fore  to  be  regarded  as  originating  in  marine  organisms, 
and  the  occurrence  of  iodine,  stored  up  by  such 
organisms,  in  the  nitrate  deposits  is  then  in  lino  with 
its  presence  in  coal,  and  in  phosphate  deposits  of 
organic  origin.  ”  R,  Cuthill. 

Composition  of  two  Madagascar  minerals  : 
ampangabeite  and  columbite.  G,  Tschernick 
(Bull.  Soe,  Fraivy  Min.,  1926,  49,  127—135;  Chem. 
Zentr.,  1927,  i,  2529) . — Ampangabeite,  d  445,  almost 
black,  contained  Nb2Os  50*78,  Ta205  1*80,  Ti(X»  5*22, 
Sn02  0*27,  Th02  1*65,  U(X  11*98,  yttrium  earths  4*71, 
cerium  earths  0*67,  Fe3t>3  10*03,  CaO  0*87,  H20 
11*04% ;  lighter-coloured  specimens  had  d  4*39  and 
3*36,  respectively.  Columbite  contained  Nb205  62*71, 
Ta205  12*42,  Sit).  0*65,  Ti02  1*30,  SnfX  0*41,  U,08 
2*28,  FeO  11-02,  MnO  8-24,  A1203  0*11,  CaO  trace, 
K20+Na20  0*09%.  A.  A.  Eldrtdge. 

Tourmaline  and  mica  groups.  W.  Ivunitz 
(Fortschr.  Min,  Kryst.  Pet.,  1927,  it,  313 — 314; 
Chem.  Zentr.,  1927,  i,  2040). — The  compositions  of 
the  tourmalines,  particularly  the  ratios  Si02  ;  B2Os  : 
NagO  :  H20,  aro  generally  constant.  In  the  mag¬ 
nesium  iron  tourmalines  there  is  a  regular  increase 
in  refractive  power  and  decrease  in  the  axial  ratio 
c  ;  a  with  increase  in  the  iron  content.  Partial  sub¬ 
stitution  of  the  magnesium  by  lithium  and  alumin¬ 
ium  gives  a  series  analogous  to  the  lithium  micas. 
The  member  H5Na{LiAl)2AlBSifiBft041  has  ca  1-6401, 
t  1-6202,  a:c— 1:04508;  H5NaFe4Al8Si8B8041  has 
ca  1-69S,  e  1*658,  a  :  e=l  :  0440,  A.  A,  Eldridge. 

Rhyolites  and  hyp er alkaline ,  qnartziferous 
trachytes,  with  special  reference  to  those  of 
Korea.  A.  Lacroix  (Compt.  rend.,  1927,  185, 
1410 — 1415). — The  rhyolites,  which  aro  characterised 
by  their  richness  in  alkalis  and  by  the  presence  of  iron 
and  sodium  silicates,  are  divided  into  two  groups, 
the  domendites  and  the  panteller ites.  Analyses  of 
samples  from  Korea  show,  however,  that  the  members 
of  the  groups  constitute  a  continuous  series,  although 
two  mineralogical  types  aro  distinguished  throughout 
the  whole  independently  of  the  chemical  composition. 
One  is  produced  in  a  glass-like  form  by  rapid  cooling, 
and  the  other,  which  has  a  membrane  structure,  may 
be  the  result  of  a  transformation  of  the  first. 
Trachytes  containing  free  silica  (hakutoite)  are 
associated  with  rhyolites  and  fall  into  the  same 
mineralogical  groups.  As  with  all  the  hyperalkaline 
rocks,  the  types  richest  in  coloured  minerals  are  the 
richest  in  quartz.  The  term  hakutoite  is  applied  to  all 
the  siliceous  a-hyperalkaline  trachytes.  J.  Grant, 


Chemical  composition  of  the  lavas  of  Ahaggar, 
Central  Sahara,  *  M.  E,  Dbnaeybr  and  J.  Botm- 
oabt  (Compt.  rend.,  1927,  185,  1492  — 1494). — 
Analyses  are  given  of  a  number  of  volcanic  rocks,  and 
the  relationship  between  the  origins  of  basalts  from 
the  valleys,  plateaux,  and  other  volcanic  centres  of  the 
Sahara  is  indicated,  J.  Grant* 

Natrojarosite  from  Kingman,  Arizona.  E*  V. 
Shannon  and  F.  A,  Gonver  (J,  Washington  Acad. 
Sci.,  1927,  17,  536 — 537 ) . — Jarosites  are  commonly 
found  in  the  oxidised  portions  of  ore  deposits.  The 
formula  (Ha,K)20,3Eeo03J4S03,6Ht)0  lias  been  estab¬ 
lished  by  analysis  lor  the  earthy,  yellowish- brown 
jarosite  described.  J.  Grant* 

Almandite-spessartite  garnet  from  Gwynns 
Falls,  Baltimore.  E.  V.  Shannon  and  F,  A, 
Gonyer  {J.  Washington  Acacl,  Sci.,  1927,  17,  534— 
536),— Analysis  has  shown  that,  like  most  garnets 
from  granitic  pegmatites,  the  present  example  is  a 
member  of  the  ahnandite-spessartito  series,  but  con¬ 
tains  the  ferrous  iron  molecule  a  little  in  excess  of  the 
manganese  molecule.  The  almanditc :  spessartite  ratio 
is  49*87  : 40*17,  and  andradito  (4*58%),  grossularite 
(2*26%),  pyrope  (1-62%),  and  free  alumina  (1*82%) 
are  also  present.  The  colorimetric  determination  of 
manganese  is  preferable  to  the  basic  acetate  method 
in  such  eases,  J,  Grant. 

Anthraxolito  of  Sudbury.  A.  P,  Coleman 
(Amer.  J.  Sci,  1928,  [v],  15,  25 — 27). — A  material 
resembling  anthracite  occurs  in  some  abundance 
filling  veins  which  cut  across  the  stratification  of  the 
pre-Cambrian  slates  near  Chelmsford,  Sudbury  region, 
Ontario.  It  breaks  up  into  lustrous  plates  and, 
cub oi dal  fragments,  and  is  much  intermixed  with 
quartz  and  pyritc,  showing  up  to  30*5%  of  ash. 
Analysis  of  selected  fragments  gave  C  94*92,  H  0-52, 
0  1*69,  hr  1*04,  S  031,  ash  1*52%;  The  material  is 
referred  to  anthraxolite  and  is  considered  to  represent 
an  end-product  of  the  metamorphism  of  petroleum, 
which  was  perhaps  of  organic  origin  in  the  pre- 
Cambrian  seas  {cf.  A.,  1926, 143).  L.  J.  Spencer. 

Vermiculite  from  the  Bare  Hills,  near  Balti¬ 
more,  Maryland.  E,  V,  Shannon  {Amer.  37  Sci., 
1928,  [v],  15,  20 — 24). — A  palo-green  foliated  mineral 
resembling  tale  in  appearance  has  been  found  in  the 
old  chromite  mines  and  quarries  in  serpentine.  When 
heated,  it  exfoliates  like  the  vermieulites.  It  encloses 
some  shreds,  apparently  remnants,  of  fibrous  serpent¬ 
ine  or  of  actinolite.  It  is  optically  uniaxial  and 
negative  with  perfect  basal  cleavage;  «= 1*545, 
$-=1*525.  Analysis  gave  SiO*  30*12,  Ti02  0*24, 
A1o03  13*90,  PcA\  4*24,  FeO  0*08,  NiO  0*28,  MnO 
trace,  MgO  24*841  CaO  0*18,  1L0  (>130°)  10*74, 
H20  (<130°)  8*20,  total  99*42,  agreeing  with  the 
formula  4MgQ,Al203,4Si02,6*5H20.  The  analyses  and 
optical  data  of  some  other  vermieulites  arc  tabulated 
for  comparison.  L.  J.  Spencer. 

Dehydration  and  optical  studies  of  alunogen, 
nontronite,  and  griflithite.  E.  S.  Larsen  and  G. 
Steiger  (Amer.  37  Sci.,  1928,  [v](  15,  1—19) —The 
water  content  of  these  three  minerals  is  variable, 
depending  on  the  temperature  and  on  tho  humidity 
of  the  atmosphere,  and  the  optical  data  show  a 


corresponding  variation.  Dehydration  and  rehycLr- 
ation  curves  arc  given  for  each,  and  optical  deter¬ 
minations  wero  in  ado  on  the  partly  dehydrated 
material  at  different  stages.  Alunogen  from  New 
Mexico  consisting  of  white  flattened  fibres  with 
na  1*460,  1*461,  ny  1*470  gave  on  analysis  o!  air- 

dried  material  S03  37*74,  A12G3  16*59,  H20  44*64, 
insol.  0*94,  total  99*91,  agreeing  with  the  formula 
A1203s3S03,15‘5H20.  The  dehydration  curve  shows 
a  break  at  90°,  and  the  material  is  then  optically 
isotropic  with  n  1*502.  Nontronite  from  Woody, 
California,  gave  analysis  I  lor  dark  olive-green 
material  with  na  1*56,  %  1*585,  ny  1*585,  d  2*495; 
and  II  for  citron- green  material  with  n&  1*57,  %  1*59, 

My  T60. 

n,o  h,o 

SiO,,  AI,0,.  F«0.  CaO.  (4*11)5*).  (-1155°).  TotaL 

L  47*51  0*37  35*17  nil  1*40  2*50  5*90  7*1.6  100*16* 

IT.  43*51  2*94  28*62  0*99  0*05  2-22  6*62  14*05  !O0*02f 

*  Including  NaaO  0*09,  KSQ  0*06.  f  Including  OuO  1*02. 

Analysis  I  agrees  with  a  formula 
R1I0,3R2I1103,10Si02,9H20.  The  published  analyses 
and  optical  data  for  nontronite,  morencifce,  hceferite, 
and  miillcrite  (— zamboninitc)  are  tabulated  and 
compared,  and  it  is  concluded  that  these  are  all 
identical,  differing  mainly  in  the  variable  amount  of 
water  present.  The  formula  of  nontronite  may  bo 
given  as  Fe203,3Si0«,,nH20,  and  this  shows  a  gradual 
passage  to  the  isomorphous  mineral  beidellito, 

Al20353Si02snH20  (A.,  1926, 143).  Data  are  also  given 
for  griffithite  (A.,  1917,  ii,  148).  L.  J.  Spencer. 

South  African  occurrences  of  willemite. 
Fluorescence  of  willemite  and  some  other  zinc 
minerals  in  ultra-violet  rays.  L.  J.  Spencer 
(Min.  Mag.,  1927,  21,  388— 396).— Willemite  (Zn2Si04) 
is  described  from  Broken  Hill  and  from  two  other 
localities  in  Northern  Rhodesia,  where  it  appears  to 
bo  of  abundant  occurrence,  at  one  place  in  association 
with  native  silver.  Another  occurrence  is  with  copper 
ores  at  Guchab  in  South-West  Africa.  A  complete 
list  of  localities  known  for  willemite  is  compiled. 
The  willemite  from  Franldin  Furnace  in  New'  Jersey 
shows  a  brilliant  green  fluorescence  in  ultra-violet 
rays ;  that  from  other  localities  may  show  a  dark 
green  or  a  bright  yellow,  but  in  most  cases  no 
fluorescence  at  all.  Similarly,  with  some  other  zinc 
minerals  fluorescence  is  shown  by  some  specimens  and 
not  by  others.  Of  a  set  of  23  diamonds  from  British 
Guiana,  a  green  crystal  showed  a  bright  green 
fluorescence,  three  colourless  crystals  a  good  blue,  and 
the  rest  gave  no  effect.  Fluorescence  in  ultra-violet 
rays  is  not  a  constant  and  essential  character  of  a 
mineral  species,  and  it  evidently  depends  on  tho 
presence  of  some  admixed  impurity  in  the  material. 

L.  J.  Spencer. 

(2- Quartz  twins  from  some  Cornish  localities, 
J.  Drtomas  (Min.  Mag.,  1927,  21,  366—382)  — 
P- Quartz  or  high-temperature  quartz,  stable  above 
575",  is  represented  by  tho  porphyriiie  crystals  in 
quartz-porphyry  (the  Cornish  “  elvans  ”).  The  twin- 
laws  of  this  quartz  are  enumerated,  and  are  distinct 
from  those  of  a- quartz  or  low-temperature  quartz. 

L.  J.  Spencer. 

Occurrence  of  mccolite  and  ullmannite  in 
Northumberland ,  and  of  serpierite  in  Killarney, 


Ireland.  Arthur  Bit ssell  (Min,  Mag.,  1927,  21, 
383— 387).— The  Settlingstone  mine  in  Northumber¬ 
land  is  the  largest  producer  of  witherite  (BaCO»). 
Here,  in  a  pipe  of  galena,  the  nickel  minerals  nil- 
mannite  (NiSbS)  and  niccolito  (NiAs)  have  recently 
been  found,  Serpierite,  as  small  greenish-blue  radial 
aggregates  of  minute  flattened  crystals,  lias  been 
detected  in  the  waste  heaps  of  the  old  copper  mine 
on  Boss  Island  in  Lough  Leane,  Killamey.  The 
formula  of  serpierite  given  in  text-books  is  based  on 
an  error.  The  only  analysis  of  tins  mineral  (Frenzcl, 
1894)  gives  the  ratios  (Cu,Zn,Ca)0  :  SO« : 

2-21  :  1  :  3-07.  L.  J.  Spencer. 


Uranium  minerals  from  Lotsmanskaja  near 
Ekaterinosiav  and  from  Khutor  Golovrin  near 
Shit  omit  and  their  radioactivity.  N.  Leschenko 
(Nadir.  Bcrgirisfc,  Ekaterin.,  1926,  19,  1.71—175),— 
The  former  (undefined)  has  radioactivity  50%*  and 
the  latter  (wiikito)  60%,  of  that  of  pitchblende.  Both 
originate  from  pegmatites.  Chemical  Abstracts. 


Refractive  index  of  becquer  elite,  curite, 
kas olite,  fourmarierite ,  parsonite,  dumontite, 
and  j anthini te,  V.  Billiet  (Bull.  Soe.  Franij.  Min., 
1 926,  49,  136—140;  Chem.  Zontr.,  1927,  i,  2528).— 


Values  of  na,  and  nY,  respectively,  are  : 

becquerelite,  rhombic,  1*750,  1/88,  1*87 ;  schcepite, 
UCk,3H20,  rhombic,  1*690,  1*735,  1*714 ;  janthinite, 
2UU2t7H20,  rhombic,  1*674,  1*92,  1*90;  fourmarierite, 
PbO ,4U0a,5H20 ,  rhombic,  — ,  1*94,  1*92;  curite, 
2PbO,5UOa,4HaO,  rhombic,  — >  2*12,  2*07 ;  sodditc, 
12U0a>8Si62,14H20>  rhombic,  1*645,  — ,  1*662; 
kasolite,  3PbO,3tJO3,3Bi02,4H2O,  monoclinic,  1*89, 


— ,  1*90 ;  sklodowskitc,  Mg0,2T}03,2Si02;7HX), 

rhombic-,  1*613,  1*657,  1*635;  parsonite, 
2PbO,UOa?P2Or>,H20,  monoclinic,  1*85,  1*862,  — ; 
dumontite,  2Pb0JU03,P20  ,5HsO,  rhombic,  1*88, 
— ,  1*89 ;  dewindite,  3PbO,5UO3,2P20  B,  12H20, 

rhombic,  1*762,  — ,  1*763.  A.  A.  Eldridge~ 

Vihiaumite.  T.  Barth  and  G.  Ltjnde  (Zentr. 
Min.  Geol.  Palaont.,  1927,  A,  57—66;  Chem. 
Zentr.,  1927,  i,  2529).— X-Ray  analysis  of  carmine- 
red  villiamnite  shows  its  identity  with  pure  sodium 
fluoride;  the  colour  and  double  refraction  are  there¬ 
fore  ascribed  to  the  effect  of  radioactivity.  The 
properties  of  villiamnite  are  (incompletely)  acquired 
by  sodium  fluoride  on  exposure  to  X-radiation. 

A.  A.  Eldridge. 

Pleochroic  haloes  and  the  age  of  the  earth,  F. 
Lotze  (Nature,  1927,  121,  90). — It  is  concluded  that 
the  coloration  of  the  mineral  is  accompanied  by  an 
alteration  in  its  cohesion  properties,  with  a  corre¬ 
sponding  increase  (revealed  especially  in  the  innermost 
uranium  ring)  in  the  range  of  the  a-par  tides.  Hence* 
it  is  supposed  that  with  advancing  development  the 
outer  periphery  of  the  halo  advances  radially,  whereby 
the  part  of  the  ring  directed  towards  the  centre  is  no 
longer  darkened  to  the  same  extent  as  previously. 
Such  a  mechanism  would  explain  the  discrepancies 
observed  by  Joly.  The  absence  of  the  anomaly  in 
thorium  haloes  is  attributed  to  the  fact  that  the 
integral  ionisation  curve  of  thorium  is  less  steep  than 
that  of  uranium,  and  that  no  marked  maxima! 
absorption  of  the  a-rays  coincides  with  the  innermost 
rings.  This  explanation  invalidates  July’s  calculation 
of  geological  age.  A.  A.  Eldridqx. 
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Hydrogen-ethylene  reaction  in  presence  of 
excited  mercury  atoms.  A.  R.  Olson  and  0*  1L 
Meyers  (J,  Amer.  Chem.  Soe,,  1927,  49,  3131 — 
3134;  cL  A,,  1926,  364), — Methane,  ethane,  propane, 
and  butane  are  produced  when  a  mixture  of  hydrogen 
and  ethylene  is  exposed  to  ultra-violet  light  in 
presence  of  mercury  vapour.  Ethane  is  unaffected 
under  similar  conditions.  The  results  obtained 
appear  to  indicate  the  intermediate  formation  of 
atomic  hydrogen,  methylene  by  fission  of  the  ethylene, 
and  ethylene  activated  by  loss  of  hydrogen.  It  is 
concluded  that  the  energy  required  for  rupture  of  the 
carbon-hydrogen  linking  in  ethylene,  and  the  ethylene 
linking  itself,  is  less  than  4*9  volts.  F.  G.  Willson. 

Hydrogenation  of  substances  with  conjugated 
double  linkings,  G.  Vavon  (Bull.  Soe.  chirm, 
1927,  |iv],  41,  1598 — 1 600) . — Gillet ’ s  interpretation 
of  the  hydrogenation  of  conjugated  double  linkings  as 
due  to  addition  of  two  sodium  atoms  in  the  cep- positions, 
followed  bv  isomeric  change  >  CNa*CHNa*CHIC < 
— >  >CNa*CNa;CH*CH<  (A.,  1927,  921)  fails  to 
account  for  hydrogenation  of  conjugated  systems 
by  agents  other  than  sodium  which  afford  nascent 
hydrogen,  e,g<,  aluminium  amalgam  and  zinc  and 
acetic  acid.  It  is  only  catalytic  methods  of  hydrogen* 
ation  that  have  failed  when  applied  to  conjugated 


systems  and  any  interpretation  of  the  hydrogenation 
of  such  systems  must  account  for  this  difference 
(of.  A.,  1926,  934;  1927,  336).  It.  Briohtman. 

Ethyl  enic  hydrocarbons  obtained  by  semi- 
reduction  of  the  corresponding-  acetylenes.  M. 
Bqujrgukl  (Bull.  Soc.  ckim.,  1027,  [iv],  41,  1475— 
1479).— Aa»  Olefines  boil  at  lower  temperatures  than, 
the  A^-isomerides,  but  the  difference  is  less  pronounced 
than  with  the  corresponding  acetylenes,  being  only 
about  2C!  with  the  higher  members  of  the  series.  With 
hydrocarbons  containing  the  same  number  of  carbon 
atoms  the  A^-acetylene,  A^-acetylene,  paraffin,  M-ole- 
fine,  and  Aa-olcfinc  are  in  order  of  decreasing  b.  p. 
Similarly  differences  in  density  are  less  pronounced 
in  the  olefine  series  than  in  the  acetylene  series,  the 
A^-olefines  being  the  lighter.  The  following  data 
are  recorded  :  A°-pentene,  b.  p.  32*5°,  ’  0*644, 

nf  1*371 ;  A^-pentene,  b.  p„  34*5°,  eP  0*647,  n\ f  1*375; 
A  “-hexene,  b.  p.  64*5 — 65°,  du  0*684,  nf>  1*393; 
Aa-heptene.  b,  p.  04—94*5°,  dr°  0*705,  nf  1*404 ; 
A*-octene,  b.  p.  122 — 122*1°,  dl*  0*718,  1*408; 

Afl-octene,  b.  p*  125 — 126°,  0*725,  n§  1*415 ; 

A^-nonene,  b.  p.  146°,  dtl  0*721,  n%  1*414;  M-nonene, 
b.  p.  148*5°,  0*738,  nf>  1*420;  cyclotervJ-Aa- 

propene*  b.  p.  152°,  d21  0*808,  nm  1*449;  eyelo hexyl- 
A«-6ufe»£,  b.  p.  174°/760  mm.,  62°/l4  mm.,  d?1  0*810,. 
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nil  1*450;  cyclo/ieByZ-A^-fttcfene,  b.  p.  177°/700  mm., 
66°/14  mm  dn  0*813,  wg  1453; 
pmime,  b.  p.  196 '/ 700  inia.,  833/14  ram.,  d2  0*816, 
1*454;  cyelofceyJ-A^-pen^ne,  b.  p.  198 — 199°/ 
760  mm,,  85716  mm*,  0*822,  »g  1458;  cyclo- 
hexyl-Aa*kexene,  b.  p,  219°/760  mm.,  99  /16  mm,, 
#L  0*820,  Mg  1457 ;  oyolohezyl-A^Mocene,  h,  p.  221°/ 
760  rum,,  102°/17  mm,,  ec21  0*823,  »g  1*459;  cycle- 
hexyl-propane^  b.  p.  155 "5  d21  0*791,  «t{  1*437  ;  cyclo- 
hexylbutam,  b,  p,  177°/760  mm,,  68' ’/1 6  mm., 
0*797,  1440;  cyclo hexyl-pentane,  h.  p.  199:7760 

mm,,  84* 85°/ 16  ram.,  0*802,  1-444;  cyclo7t-e##Z- 

hexam,  b.  p.  221°/760  mm.,  102°/I6  mm,,  cP  0*806, 
1*440,  A“-Bufcincnc  was  prepared  by  catalytic 
dehydration  of  n-butyl  alcohol  with  alumina,  fixation 
of  2  atoms  of  bromine  on  the  mixture  of  Aa-  and 
A^-bu fcenes,  treatment  of  the  dibromobutane  with 
alcoholic  potassium  hydroxide,  and  finally  decom¬ 
position  of  the  bromobutene,  b.  p.  88"%  with  scdamkle 
in  light  petroleum  at  150—160°,  A^-Pcntinene,  b,  p. 
57°,  dl*  0*712,  ni  1*404,  is  obtained  by  treatment  of 
Aa-butinene  with  sodamide  and  methyl  sulphate, 

R.  Brightman, 

Properties  of  conjugated  compounds.  Ill, 
Bearing  of  hexatriene  chemistry  on  the  reactive 
form  of  conjugated  hydrocarbons.  E.  H.  Farmer, 
B.  I),  Laroia,  T,  M.  Switz,  and  J.  F.  Thorpe  (J.C.S., 
1927,  2937— 2958),— 1 The  addition  of  bromine  to  cis- 
and  to  trans-A*?®- hexatriene  occurs  primarily  at  the 
a  ^-positions.  Since  bromine  migrates  easily  in  this 
series,  terminal  addition,  the  recorded  evidence  of 
which  is  reviewed,  is  considered  to  be  probably 
fallacious  and  based  on  phenomena  of  only  a  secondary 
nature.  The  relation  of  cis-hexatriene  to  benzene  is 

distant  and  the  electronic  formula,  •  2,  does 

CaI  i  jOJt  1 1  Oxi  2 

not  represent  any  observed  fact, 

s-Di  vinylethylene  glycol  yields  two  stereo  isomeric 
forms  of  B-diethylethylene  glycol,  b.  p.  87 — 88°/ 15  mm., 
and  m.  p.  88°,  each  of  which  is  oxidisabie  to  propionic 
acid,  together  with  some  ethylpropylearbinoL 
Bro m ination  of  5-di vinylethylene  glycol  yields  yB-di- 
bromp-A**-hexadiene  (A)>  b,  p.  94 — 907U  mm., 
o$~dibro?m-A®-hemdiene>  m.  p.  85°  (B)f  and  a  tri- 
bromohexene,  b.  p.  133 — 140°/11  mm.  All  attempts 
to  determine  the  constitution  of  the  first-named 
dibromide  by  oxidative  methods  or  by  attempts  to 
prepare  the  corresponding  glycol  or  diacetate,  which 
afforded  complex  mixtures,  failed.  Alcoholic  sodium 
hydroxide  yielded  A a*-hexadien~y~in  ( ?),  b.  p.  SO¬ 
US',  and  y-bromakexatriene,  b.  p.  52 — 55°/20  mm., 
both  of  which  rapidly  polymerise.  Bro  mi  nation  in 
chloroform  solution  yields  probably  aftyB-tetrabromo* 
A  '-hexene,  b.  p.  155 — 158°/11  mm.,  whereas  zinc  dust 
and  alcohol  convert  it  into  ei&-hexatrienef  b.  p,  78*5°/ 
760  mm.,  if  0*7175,  nf>  14577,  [R£]0  3041°  (a  lower 
value  than  that  of  the  irans-),  in  30%  yield.  <-Di» 
bromo-A^-hexadiene  yields  the  two  stereo  isomeric 
forms  of  cc$eZ4etrabromo-&Y~hexene,  m.  p,  111%  and 
m.  p.  46°  (the  more  soluble),  which  exhibit  consider¬ 
able  stability  towards  ozone  and  potassium  perman¬ 
ganate.  On  treatment  with  pyridine  the  di bromide 
yields  the  dipyridhiium  salt,  m,  p.  212°,  and  with 
glacial  acetic  acid  and  potassium  acetate,  oL^-diacetoxy- 
A M-hexadiene,  b,  p,  155 — 160°/i4  mm.  a^-Dietkoxy- 


A^-hemdiene,  b,  p,  1 1 6°/20  mm.,  prepared  by  the 
action  of  alcoholic  sodium  ethoxide  on  the  dibromide, 
gives  a£-diethoxyhexane,  b,  p.  86°/14mm,,  on  reduction 
with  hydrogen  in  the  presence  of  colloidal  palladium, 
and  avdi-iodohexane  by  repeated  treatment  with 
hydrogen  iodide  at  100°.  The  last-named  compound 
may  be  converted  into  suberic  acid  through  the 
dinitrile  by  the  usual  methods.  aS-Biethoxy-A^- 
liexadiene  is  oxidised  by  ozonised  oxygen  to  an 
ozonide  (syrup)  which  decomposes  at  85°  to  give 
y -ethoxy crotonaldekydzi  b.  p.  80  721  mm.,  and  its 
decomposition  products,  ethoxyacetic  acid  and 
ethoxyaccfcaldehyde . 

Bromi nation  of  cis-liexatrlcnc  in  chloroform  solution 
at  6°  affords  ci&~  a$-dibronw-&?*-hezadime$  b,  p.  90— 
90 7 1 1  mm.,  which,  unlike  the  other  dibromides, 
is  colourless,  A  small  amount-  of  oc£>dibromo~ 
A^-hoxadiene  is  formed  at  the  same  time.  Tctra- 
bromohexene,  b,  p.  155 — 158°/1I  mm.,  together  with 
a  small  amount  of  an  isomeride,  m.  p,  91°,  may 
be  obtained  by  the  same  method,  using  4  atoms  of 
bromine.  By  the  gradual  addition  of  an  alcoholic 
solution  of  the  di  bromide  C  to  alcoholic  sodium 
ethoxide,  eis-«(or  ^)-bmmoh em tri me,  b.  p.  40 — OS'3/ 
20  mm.,  is  obtained. 

%mn$~x$-Dibronw-Ay€-hexadiem  (an  oil  which  distils 
at  1—2  mm.),  obtained  by  the  bromination  of  a  glacial 
acetic  acid  solution  of  Irans-hexatriene  with  quinoline 
dibromide  at  0°,  rapidly  isomerises  into  the  dibromide 
B.  tr&ns-oc(or  p) -Bromohexairiene,  b.  p,  53°/22  mm., 
obtained  in  the  usual  way,  polymerises  very  rapidly. 
Reduction  of  cinnamaldehyde  by  Thiele’s  method 
(A.,  1899,  i,  610)  yields  s-distyryiethylene  glycol 
together  with  an  oily  residue  which  on  heating  gives, 
phenyl- a-naphthylethylene,  m.  p.  206°  (unimoleeular 
in  benzene  solution  and  unreduced  by  hydrogen  in 
the  presence  of  colloidal  palladium).  Dibromo-aZ- 
diphenylhemdienc,  m,  p.  124—125°,  obtained  by  the 
action  of  phosphorus  tri bromide  on  the  glycol,  affords 
atpdiphenylhexatriene,  m.  p,  196°,  on  treatment  with 
zinc  dust  in  chloroform  or  with  diethylamin©  or 
pyridine,  identical  with  that  obtained  by  Smcdlcy 
(J.C.S.,  1908,  93,  376),  Addition  of  bromine  to  a 
carbon  disulphide  solution  of  the  hydrocarbon  yields 
the  original  dibromide,  the  tetrabromide,  m.  p.  165°, 
and  the  kexaforomide,  m.  p.  228—230°.  Similarly 
bromination  of  $-d ipropenylethylene  glycol  affords  a 
mixture  of  the  isomeric  di  bromides,  b.  p.  92 — 1007 
14  mm.,  which  in  turn  may  be  converted  into 
methylhexatrie?iet  b.  p.  125 — 130°,  df  0*8394,  n\f 

T45193,  and  large  amounts  of  polymer  ides,  by  treat¬ 
ment  with  zinc  dust  and  alcohol.  -Dimethyl- Aw- 

deca diene-z^-dio l,  b.  p.  163 — 165°/23  mm.,  df  0*9400, 
obtained  by  the  reduction  of  methylefchylacraldchyde, 
affords  z^dib  rom  o  -  Brrdi?netkyl-Aw-decadie  ne ,  m,  p. 
90—100°,  by  treatment  with  ethereal  phosphorus  tri- 
bromide.  Repeated  treatment  of  the  latter  di  bromide 
affords  impure  pe-di methyl- oi^-dieihyUiexairiene,  b.  p. 
65 — 70°/26  mm.,  together  with  large  amounts  of 
waxy  polymcridcs,  G,  A.  C.  Gough. 

Preparation  of  AaBheptadi-inene  and  A^-octa- 
di-inene,  Brick  (Compt.  rend.,  1927,  185,  1286 — 
1287). — -Methyl  sulphate  reacts  with  the  d magnesium 
derivative  of  dipropargvl  to  form  Aa*-hepiadi  -  in  ene, 
b*  p.  26—27730  ram.  i21  0-810,  nj!  1*4521,  and 
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Aft-odadbinme,  m.  p.  26-5 — 27°,  b,  p,  G2°/19  mm., 
dP  0*828,  nfj  14658,  Starting  with  a  mixture  of 
diallyl  tetrabromides  used  in  the  above  preparations, 
an  attempt  was  made  to  reproduce  the  dibromodiallyl, 
b.  p.  205—210°,  and  diallyl  hexabromide,  m.  p.  76— 
77°,  of  Henry  (cf.  A.,  1873,  1215),  The  action  of 
sodium  eth oxide  on  the  diallyl  tetrabromides  yielded 
a  mixture  of  isomeric  dibromides,  CsHaBr2J  giving 
two  fractions,  b»  p.  85—89°  arid  89—94°,  both  of 
which,  on  broraination,  yielded  the  same  diallyl 
hexabromide,  CfiH8Br6,  mu  p,  93*5—94°,  differing  from 
Henry’s  product.  B.  W.  Anderson. 

Preparation  of  isopropyl  iodide.  A,  RLcsbi 
(Biochem.  27,  1927,  190,  57— 58),— The  method  of 
Markownikoff  (Annalcn,  I860,  138,  364)  for  preparing 
isopropyl  iodide  from  glycerol,  iodine,  and  white 
phosphorus  has  been  modified  by  an  alteration  in  the 
amounts  of  the  reagents  and  the  use  of  red  phosphorus. 
The  redistilled  product  has  a  brown  colour,  prob¬ 
ably  duo  to  some  compound  containing  iodine ;  this 
may  be  removed  by  sodium  hydroxide  but  not  by 
sodium  thiosulphate  solution.  A.  Wobmall. 

Ally!  transposition  and  the  mechanism  of 
esterification.  0,  PitiYOST  (Compfc.  rend,,  1927, 
185,  1283—1285 ;  cl  A,,  1927,  851).— Of  13  known 
reactions  in  which  the  ally!  ion,  {R'CH+*CH  CK+R"), 
may  be  involved,  the  only  two  which  are  quite  normal 
are  those  in  which  this  ion  is  not  necessarily  free 
during  the  reaction.  Conversely,  it  may  bo  assumed 
that  when  normal  reactions  occur  the  tripolar  ion  is 
not  separated.  The  esterification  of  substituted 
ally!  alcohols  by  acetic  acid  is  quite  normal,  and  thus 
the  reaction  must  be  written :  (MeCO){OH)  + 
(RO)(H)  (MeCO)(OR)  +  (H)(0H)  (I);  esteri¬ 

fication  by  mineral  acids,  however,  is  of  the  type : 
(MeCOgHH)  +  (R)(0H)  .  #  (MeC02)(R)  +  (H)(OH) 

(II),  whilst  esterification  with  trichloroacetic  acid 
follows  the  equation  (II),  but  the  reverse  process  of 
hydrolysis  is  of  the  type  (I).  B.  W.  Anderson. 

Ultra-violet  absorption  spectra  of  eyeloh,exenef 
ethyl  ether,  methyl  it- amyl  ether,  and  ethylene 
chlorohydrin.  A.  W.  Smith,  C.  E.  Booed,  C.  S. 
Adams,  and  C,  S.  Pease  (J.  Amor.  Chem.  Soc.,  1927, 
49,  3137—3139;  cf.  A.,  1927,  608,  018).— Re-examin¬ 
ation  of  the  materials  used  for  the  former  experiments 
has  confirmed  the  presence  of  benzene  as  an  impurity, 
which  appears  to  originate  from  alcohol  denatured 
with  benzene  which  is  frequently  used  for  the  manu¬ 
facture  of  ether,  and  the  use  of  such  ether  in  Grignard 
syntheses  {e.gt)  for  methyl  n-amyl  ether)  will  con¬ 
taminate  the  products  with  benzene.  Examination 
of  four  brands  of  anaesthetic  ether  revealed  a  faint 
trace  of  benzene  in  only  one  case.  The  validity  of 
de  JLaszIo  s  theoretical  criticisms  is  challenged. 

IF.  G.  Willson. 

Interpretation  of  the  acetyl  value  and  ester 
transformation  of  glycerides  by  acetic  anhydride. 
II,  1).  Horde  and  W.  Bley  berg  (Ber.,  1.927,  80, 
[Ml  2497—2507;  cf.  A,,  1920,  1123).— The  saponi¬ 
fication  values  of  the  products  obtained  by  the  action 
of  acetic  anhydride  on  tristearin  {Merck  or  Kahlbaum) 
are  independent  of  the  period  of  action  and  of  the 
quantity  of  acetic  anhydride  used.  Reaction  is  due 
to  the  presence  of  mono-  or  di-glycerides  and  not  to 


ester  transformation  (cf.  Willsiatter  and  Madinavcitia , 
A.,  1912,  ii,  1104).  Pure  tri stearin  and  tripalmitin , 
prepared  by  the  method  of  Bellucci  (A,,  1911,  i,  259, 
515;  1912,  1,  935)  with  subsequent  repeated  crystall¬ 
isation  of  the  products  from  acetone,  after  treatment 
with  acetic  anhydride  arc  neutral  when  titrated  with 
0*lA?-alcoholic  potassium  hydroxide  in  benzene  solu¬ 
tion  and  have  a  saponification  value  not  greater  than 
that  of  the  original  material.  They  therefore  do  not 
contain  acid  anhydride,  combined  acetic  acid,  or  free 
fatty  acid  derived  by  hydrolysis  of  the  acetylated 
product.  Similar  observations  with  regard  to  the 
first  point  are  recorded  for  ethyl  stearate.  Tristearin 
and  ethyl  stearate  when  heated  with  glacial  acetic 
acid  under  pressure  at  200°  during  several  hours 
suffer  ester  transformation  to  the  extent  of  about 
14%  and  7%,  respectively,  whereas  this  change  is 
not  effected  by  acetic  anhydride  under  similar  con¬ 
ditions;  acetic  acid  has  a  scarcely  appreciable  action 
on  tri  stearin  at  atmospheric  pressure.  Ester  trans¬ 
formation  is  observed  to  a  limited  extent  when 
tristearin  is  boiled  with  acetic  anhydride  containing  a 
trace  of  concentrated  sulphuric  acid,  H.  When. 

Constitution  of  the  glycerides  in  natural  fats. 
T.  P.  Hilditch  and  C.  H.  Lea  (J.C.S.,  1927,  3106 — 
3 1 17). — Oxidation  of  neutral  fats  with  potassium 
permanganate  in  acetone  has  no  action  on  the  satur¬ 
ated  glycerides,  but  converts  the  mono-,  di-,  and  tri¬ 
oleins  into  the  corresponding  acid  azelaic  esters. 
Similarly  oxidation  with  an  acetic  acid  solution  of 
hydrogen  peroxide  gives  unaltered  saturated  glycerides 
and  the  dihydroxystearic  esters  corresponding  with 
the  three  oleins  (A.,  1926,  938).  Since  both  methods 
are  almost  quantitative  and  give  products  which  are 
fairly  easily  isolated,  they  may  be  used  to  determine 
the  constitution  of  fats.  The  vegetable  fats  contain 
only  small  amounts  of  fully  saturated  glycerides; 
the  oleic  acid  is  combined  chiefly  with  two  molecules 
of  the  saturated  acid.  Cacao  butter  contains  palmitic, 
stearic,  and  oleic  acids  in  approximately  equal 
amounts  and  consists  mainly  of  mono-oleic  disaturated 
glycerides.  In  cotton-seed  oil  the  palmitic  acid  is 
uniformly  combined  with  tho  saturated  fatty  acids 
and  the  proportion  of  the  saturated  to  the  unsaturated 
acids  is  approximately  3  :  1.  Mutton  tallow  contains 
25 — 26%  of  fully  saturated  glycerides  together  with 
dioleic  glycerides.  Mo  evidence  is  obtained  for  the 
existence  of  trioleins  in  cacao  butter  or  in  mutton 
tallow.  G.  A.  C.  Gough, 

Separation  of  glycerides,  I.  Linseed  oil, 
II.  Soya-bean  oil.  B.  Euzum  and  Y.  Yokoyama 
(Proc.  Imp.  Acad.  Tokyo,  1927,  3,  526 — 528,  529— 
630). — I.  Bromination  of  linseed  oil  in  light  petrol¬ 
eum,  and  subsequent  separation  of  the  bromides  by 
dissolution  in  various  solvents,  results  in  the  separation 
of  diUnohodmole nin  bromide ,  m.  p.  78°,  yielding,  on 
hydrolysis  with  hydrochloric  acid,  tetrabromo-,  m.  p: 
115"%  and  hexabromo-stearie  acids,  m,  p.  179°,  two 
linoleo-dilitwlenin  bromides,  in.  p.  117—118°  and  158° 
(hydrolytic  products,  teira-  and  hexa-bromostearic 
acids),  and  dilinoleo^olmi  bromide  (hydrolytic  products, 
di~  and  tetra-bromostearic  acids). 

II.  From  soya-bean  oil,  there  were  obtained, 
d ilinoteo-lmolenin  bromide,  in.  p.  78°,  linoleo-dilm- 
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olenin  bromide,  m.  p.  118°,  dilinoleo-olein  bromide, 
and  irilinolenm  bromide ,  m,  p.  108°  (hydrolytic 
product,  liexabromostearic  acid).  H.  Bitbton. 

Separation  of  glycerides.  III.  Train  oil. 
B.  Suzuki  and  Y.  Masoba  (Froc.  Imp.  Acad,  Tokyo, 
1927,  3,  531—532 ;  cl.  preceding  abstract). — Bromin- 
ation  of  train  oil  affords  arachido  no-clupanodono  -  olein 
bromide ,  m.  p.  95®  (hydrolytic  products,  octabromo- 
aracMdic  acid,  m.  p.  220°  (decomp.),  deeabromo- 
behenie  acid,  m.  p.  161—162°,  and  dibromostearic 
acid),  dkiupanodono-olein  bromide,  m.  p.  132°  (hydro¬ 
lytic  products,  deeabromobekenic  and  dibromo¬ 
stearic  acids),  two  isomeric  dia rach idon o-olein  bromides } 
m.  p.  200°  (decomp.)  and  210 2  (decomp.)  (hydrolytic 
products,  octabromoarachidie  and  dibromostearic 
acids),  and  dizoomaro-ohin  bromide.  Treatment  of 
this  last  bromide  with  zinc  dust  and  acetic  acid,  with 
subsequent  oxidation  by  potassium  permanganate, 
yields  dihydroxypalmitic  acid,  m.  p.  115°,  and 
dihydroxystearie  acid,  m,  p.  132 — 133°. 

H.  Burton. 

Chlorination  of  pp'-dichlorodiethyl  sulphide.  1 
and  II.  W.  E,  Lawson  and  T.  P.  Dawson  (J.  Amer. 
Chem.  Soe.,  1927,  49,  3119—3125,  3125—3129).— 

I.  Treatment  of  pp'-diehlorodiethyl  sulphide  with 
chlorine  in  carbon  tetrachloride  at  —5°  to  0°  affords 
ffi-dtchlorodieikylsulpl ionium  chloride  as  a  white  pre¬ 
cipitate,  which  decomposes  at  the  ordinary  temper¬ 
ature  with  evolution  of  hydrogen  chloride  and  form¬ 
ation  of  appbtrichlorodiethyl  sulphide,  this  decom¬ 
position  being  apparently  autocatalytie.  In  presence 
of  water  it  yields  3  £ '  -  d  ich lorodi et hy  1  sulphoxide. 

’Trichlorodiethyl  sulphide  has  df  1*4038, 
1*5309,  and  decomposes  on  distillation,  at  ordinary 
or  reduced  pressure,  with  formation  of  fr-chforoethyl 
p -chlorovinyi  sulphide  (I),  h.  p,  73*5 — 74*5°/4  mm,, 
df  1*3280,  njp  1-5483.  and  p -chloroethyl  a-chhrovmyl 
mdphidej II),  b.  p.  89*5—70*574  mm,,  df  1*3193, 
wjp  1*550,  the  former  predominating.  -Dichloro- 
ditthybulphonium  bromide  decomposes  when  kept  in 
air  with  formation  of  -dichloro-x-brornodiethyl 
sulphide,  a  yellow  liquid,  unstable  at  the  ordinary  tem¬ 
perature,  which  yields  (I)  when  distilled.  When 
treated  with  alcoholic  sodium  naphthionate,  (1)  and 
(II)  yield,  respectively,  $-napthihoxyelhyl  $~naphikoxy- 
mmyl  sulphide,  in.  p.  129*5°,  and  a-chlorovinijl  frnapltih- 
my  ethyl  sulphide,  m.  p;  58— 57°.  Of  the  above,  only 
(I)  and  (II)  are  irritating  and  slightly  vesicant. 

II.  Treatment  of  the  crude  mixture  of  (I)  and  (II) 
in  carbon  tetrachloride  with  1  mol.  of  chlorine  affords 
<*$$$' detracMorodiethyl  sulphide  (III),  b.  p.  118*5 — 
lir  |3  mm.,  and  p -chloroethyl  afl-di chloroo i nyl  sulphide, 
(IV),  b.  p.  79*7—80*5  /4  mm.,  b.  p.  108*5 — 109715 
mm.  The  latter  is  also  formed  hy  treatment  of  pp'-di- 
chioro diethyl  sulphide  with  2  mols.  of  chlorine  in 
carbon  tetrachloride,  and  is  apparently  identical  with 
Mann  and  Pope's  supposed  agp'-trichlorodicthyl 
sulphide  (J .C.S.,  1922,  121,  594).  When  oxidised 
with  dilute  nitric  acid,  it  yields  0-cUorothyisulpkonic 
acid.  When  heated  under  reflux  at  150 — 100°  for 
14  hrs.  (Ill)  yields  p ^chloroethyl  pp -dichlorovinyt 
sulphide,  b.  p.  90 — 9173*5  mm.  Treatment  of  (IV) 
with  1  moh  of  chlorine  in  carbon  tetrachloride  yields 
actBS F-pentachlorodietligl  sulphide,  liquid,  which  de¬ 


composes  on  distillation  into  hydrogen  chloride  and 
p -ddorodhyl  m$$4richlorovint/l  sulphide,  b.  p.  97—98°/ 

4  mm.,  b.  p.  123*5 — 124*5°/15  mm.,  apparently 
identical  with  Mann  and  Pope’s  supposed  appp'-tetra- 
chlorodiethyl  sulphide  (he.  cit.).  Treatment  of  pp'-di- 
chlorodicthyl  sulphide  with  excess  of  chlorine  at 
the  ordinary  temperature  affords  hexachlorodiethyl 
sulphide,  together  with  chlorinated  hydrocarbons 
and  the  above  p-chloroethyl  app-trichlorovinyl 
sulphide.  aapp'-Tetrachlorodiethyl  sulphide  decom¬ 
poses  when  distilled,  with  formation  of  p-ehioro ethyl 
ap-dicldoro vinyl  sulphide*  None  of  the  above  com¬ 
pounds  is  vesicant.  F.  G.  Willson. 

Oxidation  of  certain  fatty  acids .  J.  B.  Rhine 
(Plant  Physiol. ,  1926,  1,  349 — 361 ). — When  tho 
mixed  fatty  acids  from  linseed  oil  are  submitted  to 
enzymic  hydrolysis  at  80—95°  in  an  abundant  supply 
of  oxygen,  there  are  formed  unidentified  volatile  and 
non-volatile  aldehydes  and  short* chain  volatile  acids 
fermentable  by  yeast.  Chemical  Abstracts. 

Simple  compounds  containing1  asymmetric 
carbon.  JEL  J.  Backer  (Chem.  Wcekblad,  1924, 
24,  630 — 633). — A  risumi  of  work  carried  ont  at 
Groningen  during  the  past  two  years.  Following 
the  resolution  of  ehlorosulphoacetie  acid  by  crystall¬ 
isation  of  alkaloidal  salts  in.  the  cold,  the  same  method 
has  been  applied  to  the  chlorine  and  bromine  sub¬ 
stitution  products  of  siilphopropionie  acid,  and  higher 
sulphocar  boxy  lie  acids.  The  effect  of  salt  formation 
on  the  rotation  in  this  series  has  been  systematically 
studied,  as  well  as  the  effect  of  hydrogen  Ton  con¬ 
centration  on  racemisation  in  this  scries  and  with 
the  three  sulphopyrotartario  acids.  Resolution  of 
sulphonyldipropionic  acid  and  of  arsenylpropionic 
and  arsenylbutyric  acids,  AsOs%CHMwCO,H  and 
As03H2‘CHBfc‘C0.»H,  has  also  been  effected  by  cold 
crystallisation.  Chlorobromoacctic  acid  has  been 
resolved  in  the  same  way,  using  the  quinine  and 
brucine  salts,  as  well  as  bromoiodomcthancsulphonic 
acid ;  a  small  rotation  (1*5°),  has  also  been  obtained 
in  aqueous  solution  with  chlorohromomethane- 
sulphonic  acid,  which  had  up  to  now  defeated  all 
efforts  at  resolution.  S.  I.  Lew. 

Interaction  of  bromine  with  acetic  anhydride; 

III.  Arrest  of  the  reaction.  Comparison  wrh 
bromination  of  acetone,  H.  B.  Watson 
1927,  3065 — 3008). — Tho  inhibitory  influence  of 
quinoline  on  this  reaction  (A.,  1927,  1168)  is  shown 
to  be  removed  if  TO  equivalents  of  sulphuric  acid 
are-  concurrently  added.  The  relatively  feeble  in¬ 
fluence  of  aliphatic  primary  and  secondary  amines  Is 
ascribed  to  their  inactivation  on  conversion  into  tho 
acetyl  derivatives  and  the  powerful  influence  of 
acetyl  nitrate  to  the  oxidation  of  tho  hydrogen 
bromide  necessary  for  the  sequence  of  reactions. 
Quinoline  similarly  inhibits  tho  bromination  of 
acetone  in  carbon  tetrachloride  until  neutralised  by 
the  hydrogen  bromide  liberated  by  direct  substitution 
of  the  acetone.  After  this  stage  the  reaction  proceeds 
rapidly  owing  to  the  enolisation  of  the  acetone  under 
the  influence  of  the  hydrogen  bromide. 

G.  A.  C,  Gough. 

Sterie  series.  VIII.  Configuration  of  a -bro mo- 
propionic  acid.  K.  Freubenberg  and  L.  Markert 
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(Bcr.,  1927,  60,  [E],  2447—2458;  cf.  A.,  1926,  53) — 
On  the  assumption  that  analogous  compounds  of 
similar  configuration  undergo  corresponding  displace¬ 
ment  of  rotation  when  subjected  to  the  same  changes, 
an  attempt  has  been  made  to  elucidate  the  configur¬ 
ation  of  a-bromopropionie  acid  by  comparison  of 
the  optical  behaviour  of  its  esters,  chloride,  and 
substituted  amides  with  the  similar  compounds 
of  d-niethoxy-,  acctoxy-,  benzoyloxy-,  and  p-tolucnc- 
sulphonyloxy- propionic  acid.  With  all  four  deriv¬ 
atives  of  dMactic  acid  a  strong  displacement  in  the 
dextro-direction  accompanies  the  chango  from  di- 
methylamido  to  ester.  (The  esters  exhibit  irregul¬ 
arities  among  themselves  and  the  ethyl  member  is 
chosen  on  account  of  its  mean  position.)  From 
dimethylamide  to  chloride  dextro- displacement  is 
observed  in  three  instances,  whereas  the  remaining 
ease  is  doubtful.  From  chloride  to  ester  dextro- 
displaeement  occurs  in  three  instances,  laovo-displace* 
ment  in  one.  Only  the  dextrorotatory  bromopro- 
pionie  acid  fits  into  this  picture,  showing  dextro- dis¬ 
placement  from  dimethylamide  to  chloride  and  ester 
and  from  chloride  to  ester.  Of  the  fifteen  possible 
comparisons,  thirteen  arc  confirmatory,  one  is  con¬ 
tradictory,  and  one  doubtful.  According  to  these 
and  previous  observations  inversion  occurs  during 
the  action  of  ammonia  on  bromopropionic  acid  and 
its  esters,  of  phosphorus  pentabromide  on  lactic 
acid  and  its  esters,  of  potassium  hydroxide  on  bromo¬ 
propionic  acid,  and  of  nitrosyl  bromide  on  alanine 
esters.  Inversion  is  not  observed  during  the  action 
of  nitrous  acid  on  alanine,  silver  oxide  on  bromopro¬ 
pionic  acid,  and  nitrosyl  bromide  on  alanine.  The 
following  physical  data,  among  others,  are  recorded  : 
( —  )-a-bromopropionic  acid,  b.  p.  SO — 81°/2  mm., 
1*706,  [ocjgg  —30*4° ;  (  —  )-a-bromopropionyl 

chloride,  b.  p/47— 49735— 37  mm.,  £  1*756, 

— 28*7°;  methyl  ( —  )-x-bromopropionate}  b.  p.  61— 
63°/32  mm,,  cf  1*522,  [a]^- 59*3?;  ethyl  (-)-*‘bromo- 
propionate ,  b.  p.  75 — *77°/38  mm.,  dM  1*370,  [a]|-s 
—40*5°;  propyl  (— )-a -bromopropionate,  b.  p.  92 — *93°/ 
38  mm.,  (f  1*321,  [aj?18  —32*1°;  (—)-a-bromopropion- 
amide ,  m.  p.  125—126°,  [a£  -24*2°  in  alcohol 
(c=10) ;  ( —)-%'bromopropiond imethylamide,  b.  p. 

44—45'“ /2  mm.,  cf  1*336,  [a]jj79  +15*6°;  ( —  )-a-6mmo- 
propiond ielhylam id e ,  b.  p.  S6 — S8°/2  mm.,  d20  1-298, 
+5*6° ;  d{ + )- inethoxy  propionic  acid,  b.  p.  113— 
115°/30— 32  mm.,  dM  1*095,  [ocR  +74-2°  (this  and 
the  succeeding  values  for  the  optical  rotation  are 
probably  4%  low) ;  d{+) -a^nethoxyprop ionyl  chloride, 
b.  p.  38— 39741  mm,  eP  MIS,  [<x&  +91*8° ;  methyl 
rf(+)-methoxypropionate,  b.  p.  36— 40°/23  mm., 
dQ  1*030,  [a]W8  +96*5° ;  ethyl  d{ + ) -methoxypropion- 
ate,  b.  p.  57 — 59° /28 — 30  mm. ;  propyl  d (-\-)-methoxy- 
propionale,  b.  p,  70 — 71°/25  mm.,  d°  0*964,  [«]% 
4-87*1°;  d(4 -)-nidhoxypropionmnideP  m.  p.  81°,  cP 
1  *027 ,  [ +  38*2° ;  d( + ) -meih oxyprop iond imethyl - 
amide,  b.  p.  90 — 91°/18 — 19  mm.,  cf  1*015,  [«gs 
+67*9°;  d( + )-acetoxypropionyl  chloride,  b.  p.  51— 
53°/ll  mm,,  rP  1*177,  [ap°s  4-51*6°  (the  optical  values 
of  this  and  the  succeeding  compounds  are  probably 
10%  low) ;  methyl  d(  4-  )*aeetoxypropionate,  b.  p. 
63—65710  mm.,  da  1*112,  [<xfm  4-50*5°;  ethyl  d{  +  )- 
acetoxy propionate,  b.  p,  73 — 74°/ll — 12  mm.,  d' 
1*076,  [a]fT9  +46*7° ;  propyl  d(^~) -acetoxy propionate, 


b.  p.  85 — SG°/13  mm.,  cf  1*044,  [a]^  4-50*9°;  d{4)- 
acetoxypropionamide,  111.  p.  67°,  d,#  1*117,  [a]gs 
415*2° ;  r-aceloxyp ropionam ide,  m.  p.  57°,  b.  p.  104— 
105°/2  mm. ;  v -acctoxy prop iondimeth ylam ide,  m.  p. 
48°,  b.  p.  105o/3  mm. ;  d(4 ) -acetoxy propioyidimethyl- 
amide,  m.  p.  '57— 58°,  b.  p.  76— 78°/0*5  mm.,  > 
1*083,  417*7° ;  d  {-)-benzoyloxypropionyl 

chloride ,  m.  p.  24°,  b.  p.  135—137712  mm.,  cP  1*213, 
[a]073  —62-7°;  methyl  d(  —  )-benzoyloxy propionate,  cP 
1*143,  [a]%  —17*0° ;  propyl  d  ( — )  -  hen  zoyloxy pro¬ 
pionate,  b.  p.  157 — 159°/11 — 12  mm.;  d( — )-benzoyl- 
oxyprop iond imethyla mide,  m.  p.  128°,  d1**  1*078, 
[a]Jra  —37*3° ;  t ’benzoyloxy propion-dimeihylamide, 
111.  p.  100°;  d( -~)-benzoyloxypropiondiethylamide,  b.  p. 
157— 16072  mm.,  dP  1*087,  [a]%  —37*0° ;  T-bmzoyU 
oxypro pio7idie  thy  lam  i  de  ,  b.  p.  157 — 160°/2  mm. ; 
d(  4 ) -  toluen  esulph  onyloxypropion  yl  chloride ,  m.  p, 
42—43°,  dK  1*298,  [a]35  455*2°  (this  and  the  suc¬ 
ceeding  optical  data  arc  probably  about  5%  low) ; 
vdohienesulphonyloxypropionyl  chloride ,  111.  p.  59° ; 
d  (4- )  -  toluenesulphonyloxyprop  ionmnid  e ,  d139  1  *20 1 , 
[a]l\  433*4°;  d  ( 4  ytoluenesu  Iphonyloxypro  p  midi  - 
mclhylamide,  m.  p.  80°,  cf°  1*222,  [aj|3  413*9°; 
r -  tohienesv. Iph onyloxyprop i ond imethylamide,  m.  p.  80°; 
d  ( 4 )  -  to  luenesulphonyloxyprop  io  ndi e  ihylamide ,  111 .  p . 
62—63°,  dw  1*148,  [a]$s  45*1°,  and  the  corresponding 
r -compound,  in.  p.  62—63°.  H.  Week. 

Esters  of  a-linoleic  acid  tetrabromide  from 
lumbang*  oil.  (Miss)  I.  Santos  and  A.  P.  West 
(Philippine  J.  ScL,  1927,  34,  199 — 203). — The  follow¬ 
ing  esters  of  tetrabromo- a-linoleic  acid  have  been 
prepared  by  tho  general  method  of  interaction  of 
the  acid  chloride  with  appropriate  alcohols  :  methyl , 
m.  p.  56 — 60°,  ethyl,  m.  p.  58—60°,  propyl ,  m.  p.  45— 
50°,  isopropyl,  111.  p.  60—52°,  and  ally l,  m.  p.  72 — 80°. 
Qualitative  solubilities  in  the  usual  organic  solvents 
are  given.  E.  Holmes. 

Constitution  of  zoomaric  acid.  Y.  Toyama 
(J,  Soc,  Chcm.  Inch  Japan,  1927,  30,  603—607),— 
Zoomaric  acid,  a  hexadccenoic  acid  found  in  cod- 
liver  oil,  has  also  been  isolated  from  humpback  whale 
oil,  sei-wlialc  oil,  California  grey  whale  oil,  and 
others  (cf.  B.,  1926,  286).  On  oxidising  methyl 
zoomarato  with  potassium  permanganate  in  acetone 
solution,  heptoic  and  azclaic  acids  were  obtained. 
The  ozonide  peroxide  of  zoomaric  acid  yielded,  on 
boiling  with  water,  heptoic  acid,  heptaldehyde,  and 
azclaic  acid.  Therefore  the  structure  of  zoomaric 
acid  is  Me*[CH2le*CHICH*[CH2]7*C02H,  which  is  the 
same  as  that  of  palmitoleic  acid  isolated  from  a 
specimen  of  South  Georgia  whale  oil  by  Armstrong  and 
Hilditch  (J.S.C.L,  1925,  44,  180t).  K.  Kashima. 

Constitution  of  cetoleic  acid.  Y.  Toyama  (J. 
Soc.  Chem.  Ind.  Japan,  1927,  30,  597—602).— 
Cetoleic  acid,  C22H4202  (isomeric  with  erucic  acid), 
was  first  discovered  by  the  author  in  humpback  oil 
and  also  in  sei -whale  oil,  cod-liver  oil,  herring  oil,  and 
others  (cf.  B.,  1926,  280),  and  hence  is  of  common 
occurrence  in  marine-animal  oils.  Although  the 
occurrence  of  erucic  acid  in  certain  marine-animal 
oils  has  been  frequently  recorded,  no  erucic  acid 
could  be  found  in  the  above-mentioned  marine-animal 
oils.  The  author  suggests  that  the  acid  which  occurs 
in  marine- animal  oils  and  has  been  considered  as 
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crude  acid  by  tlio  earlier  authors  is  In  reality  cet- 
oleic  acid.  On  oxidising  methyl  cetoleatc  isolated 
from  sei -whale  oil  with  potassium  permanganate  in 
acetone  solution,  ?t-undecoic  acid  and  nonane- ai-di- 
carboxylic  acid  were  obtained,  The  ozonidc  peroxide 
of  cetoleic  acid  yielded,  on  boiling  with  water,  ft-im- 
decoic  acid,  n-undecaldehyde,  nonane-oe-dicarboxylic 
acid,  and  possibly  also  the  semi-aldehyde  of  nonane- 
ai-diearboxylie  acid.  Therefore  cetoleic  acid  has  the 
constitution  Me*[CH2]9*CHIC H*[C H2]3mC03  H , 

K.  Kashima, 

Rotatory  dispersion  of  certain  derivatives  of 
hydroxy-acids.  0.  E.  Wood  (J.S.C.I.,  1927,  46, 
424 — 427t). — The  optical  properties  of  several  series 
of  compounds  are  described  with  the  object  of  em¬ 
phasising  the  differing  effects  of  the  alkyl,  eyefchexyl, 
and  phenyl  groupings  when  directly  attached  to  the 
asymmetric  centre,  the  prevailing  type  of  dispersion 
observed  being  complex  in  character.  The  dis¬ 
persion  curves  of  typical  members  of  each  of  these 
series  show  how  the  positive  rotations  of  the  lactates 
change  progressively  through  the  cyd oliexahydro- 
mondelates  to  the  strongly  negative  rotation  of  the 
mandates.  The  movement  in  rotation  due  to  the 
increasing  alkyl  chain  is  in  the  same  direction  in  the 
Miexahydromandclates  as  in  the  l-lactates,  which  is 
indicative  of  the  configuration  relationship  of  the 
two  acids;  two  of  the  higher  esters  of  the  former 
acid  exhibit  visual  anomaly  in  the  positive  region. 
Certain  simple  eases  of  compounds  containing  two 
centres  of  optical  asymmetry  are  quoted,  and  it  is 
concluded  that  one  of  the  factors  in  the  condition 
for  visual  anomaly  is  that  the  partial  rotations  of 
the  two  asp  nine  trie  centres  are  of  comparable 
magnitude. 

Formation  of  the  hydrazones  of  ethyl  y-chloro- 
acetoacetate.  G.  Favrel  (Bull,  Soc.  chim,,  1927, 
[iv],  41,  1801— 1603).— Ethyl  chloroacetate  does  not 
behave  like  monoehloroacetonc  (this  vol.,  166)  with 
diazoniurn  hydroxides,  benzenediazonium  chloride  in 
presence  of  sodium  acetate  affording  about  15%  of  the 
phenylhydrazone  of  ethyl  y-ehloroaeetoaeetate,  m,  p. 
91 — §2°,  and  not  the  expected  phenylhydrazone  of 
ethyl  ehloro-oxalate  (ef.  Wisliccnus,  A,,  1911,  i,  107). 
It  is  suggested  that  the  ethyl  ehloroacetate  first 
condenses  with,  itself  to  form  ethyl  y-chloroaecto- 
aeetate.  R,  Rkigiitman. 

Derivatives  of  ethyl  acetoneoxalate.  G.  Favrel 
and  J.  Chrz  (Bull.  Soc.  ehim.,  1927,  [iv],  41,  1603— 
1607).— Alkyl  derivatives  of  ethyl  aeetylpyruvate 
cannot  be  obtained  by  the  action  of  alkyl  iodides  or 
sulphates  on  ethyl  sodioacctylpyruvate  (cf.  Kotz 
and  Lcxnien,  A.,  1915,  i,  247).  Acyl  derivatives  are 
readily  obtained  by  the  action  of  acyl  chlorides  on 
ethyl  sodio -aeetylpyruvate  in  ether.  Thus  acetyl 
chloride  affords  the  hydrated  form  of  ethyl  diacetyl- 
pyrnmM,  CHAc2*C(0fi)2-C02Et,  also  obtained  by 
the  action  of  ethyl  ehloro-oxalate  on  sodioacetvl- 
acetone,  Benzenediazonium  hydroxide  in  aqueous 
acetic  acid  at  0”’  converts  it  into  the  phenylhydrazone 
of  ethyl  aeetylpyruvate,  m.  p.  112—114°  (A.,  1920, 
48).  Ethyl  aeetylpyruvate  and  1  mol.  of  sulphury! 
chloride  in  benzene  yield  ethyl  $*ck loroocetylpyruvatc , 
b.  p,  115 — 1 18°/25  mm,  (cupric  derivative),  which 


with  benzenediazonium  hydroxide  in  acetic  acid  at 
0°  affords  the  phenylhydrazone  of  pyruvyl  chloride, 
m.  p.  135—138°.  With  2  mols.  of  sulphury  1  chloride 
the  reaction  affords  ethyl  chlo roa cetylpyr u vale , 

b,  p.  128 — -129°/25  mm.  (copper  derivative).  These 
reactions  distinguish  ethyl  aeetylpyruvate  from  the 
p«diketones  generally.  R.  Brightman. 

Mechanism  of  the  formation  of  citric  and 
oxalic  acids  from  sugars  by  Aspergillus  nigev* 
II,  T.  K.  Walker,  V.  Subramantam,  and  F. 
Challenger  (J.C.S.,  1927,  3044 — 3054 ;  cf.  A,,  1927, 
228).— Fermentation  of  dextrose  by  A.  niger  in  the 
presence  of  ammonium  nitrate  and  potassium  di¬ 
hydrogen  phosphate  yielded  saccharic  acid  and  traces 
of  citric  acid,  which  may  also  he  formed  from  the 
fermentation  of  calcium  gluconate.  Dipotassium 
saccharate  yields  similarly  citric  acid.  The  following 
fermentations  of  a  similar  nature  were  conducted 
in  order  to  determine  the  sequence  of  reactions  in  the 
fermentation  of  dextrose  ;  citric  acid  gave  acetic  acid ; 
ammonium  aeetonediearboxylate  gave  oxalic  acid; 
malonic  acid  gave  glyoxylie  acid  (isolated  as  the 
dixanthylhydrazone)  and  oxalic  acid ;  calcium 
glycollate  (or  the  ammonium  salt)  gave  glyoxylie 
acid  and  oxalic  acid,  G.  A,  0.  Gough. 

Optical  resolution  of  dl-a-i, sopropylglutaric 
acid.  J.  Read  and  W,  G.  Reid  (J.S.CJL,  1928,  47, 
1  It)  . — dl-cc-tsoPropylglutarie  acid,  prepared  by  the 
oxidation  of  benzyl idone-tff -piperitonc  (Earl  and  Read, 
A,,  1926,  1040),  has  been  resolved  into  optically 
active  components  by  fractionally  crystallising  the 
acid  brucine  salt  from  absolute  alcohol.  The  less 
soluble  salt,  IBdfA.  yielded  the  free  d-aeid  with  m.  p. 
88 — 89°  and  [a]w  +9*35°  in  absolute  alcohol ;  the 
corresponding  anhydride  has  m.  p.  55 — 56 :  and 
faffj  — 10*0°,  whilst  the  anilic  acid  has  m.  p.  155—156° 
and  [a]g  +11-5°. 

Synthesis  of  formaldehyde  and  acetone  from 
oxides  of  carbon  and  hydrogen  or  water  by 
contact  substances.  T,  Sabalitschka  and  C. 
Harkisch  (Biochem.  Z*,  1927,  190,  265 — 277). — 
The  production  of  formaldehyde  and  acetone  by  pass¬ 
ing  various  gas  mixtures  (carbon  dioxide  and  hydro¬ 
gen;  carbon  dioxide,  hydrogen,  and  water ;  carbon 
dioxide  and  water;  carbon  monoxide  and  hydrogen) 
through  a  tube  lit  about  300°  containing  a  large 
number  of  contact  substances  is  investigated  and  the 
results  are  tabulated.  P.  W.  Clutterbuck, 

Reactions  of  a-bromoaldehydes.  A.  Khir- 
mann  (Compt.  rend.,  1927,  185,  1482—1483;  cf.  A., 
1927,  751). — Oxidation  of  a-broraoheptaldehyde  with 
sulphuric  acid  and  dichromate  affords  a-bromoheptoic 
acid,  b.  p.  147°/12  mm.,  1*319,  ?D8  1*471,  R  44*28 
(barium  salt).  a  -  Bromoheptaldehyde  condenses 
normally  with  urethane  to  form  a  compound,  m,  p, 
112° ;  it  furnishes  hcptoic  acid  when  boiled  with  an 
aqueous  suspension  of  silver  oxide  and  reacts  with 
zinc  methyl  iodide  to  give  methyl  hexyl  ketone,  b.  p. 
73712  mm.,  m.  p.  —20°,  d 20  0*818.  Heptoyl  bromide 
has  b,  p.  80°/ 12  mm,,  dP  1*210,  nw  1  *460.  The 
unsubstituted  fatty  acid  and  the  lx  tone  are  formed, 
probably  through"  an  intermediate  keten  (cf.  Kotz 
and  Rathert,  A.,  1922,  i,  236).  BL  Burton. 
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Catalytic  condensation  of  methyl  ethyl  ketone. 
A.  Petrov  (Per.,  1927,  60,  [B],  254,8—2551;  cf.  A., 
1926,  1130;  1927,  449). — At  the  ordinary  temper¬ 
ature  under  the  influence  of  condensing  agents  such 
as  hydrogen  chloride,  sulphuric  acid,  and  sodium 
ethoxide,  methyl  ethyl  ketone  yields  products 
analogous  to  those  derived  from  acetone,  but  the 
yield  of  triethylbenzene  is  remarkably  small.  At 
380—400°  in  the  presence  of  aluminium  oxide  and 
under  a  pressure  of  80 — 100  atm.,  the  total  yield  of 
hydrocarbons  from  methyl  ethyl  ketone  is  lower 
than  from  acetone  and  attains  scarcely  8%  ;  triethyl¬ 
benzene  is  produced  in  very  small  quantity.  Homo- 
mesityl ene  oxide  and  hom oTsophor one  are  obtained. 
The  action  of  sodarnide  on  methyl  ethyl  ketone  at 
0°  affords  a  mixture  of  the  four  possible  homoiso- 
phorones,  C12H20O,  h,  p.  129 — 133°/15  mm.,  dg 
0-9315,  1*4855,  in  which  the  isomerides 

CMc<^Q^^2^>CMeEt  appear  to  predominate.  At 

220—240°  the  mixture  is  hydrogenated  under  pres¬ 
sure  in  the  presence  of  nickel  oxide  to  the  saturated 
ketone,  C12H220,  b.  p.  226 — 236°,  dg  0*9200,  nJJ 
1*4790,  whereas  at  260—280°  in  the  presence  of  the 
oxides  of  nickel  and  aluminium  it  gives  a  cyclic 
hydrocarbon,  G12Ho4,  b.  p.  188 — 198°,  dg  0*8217, 
nf>  1*4558.  "  "  H.  When. 

Relationship  ol  the  reduction  of  cupric  oxide 
by  dextrose  to  the  concentration  of  copper 
sulphate  used.  Cupric  oxide  as  a  by-product 
in  this  reduction.  8.  x4dler  (Bioehem.  Z.,  1927, 
190,  433 — 443), — The  amount  and  composition  of 
the  reduction  product  obtained  in  Bertrand’s  deter¬ 
mination  of  sugar  with  varying  concentrations  of 
sugar  and  copper  sulphate  and  times  of  heating  are 
studied.  When  the  time  of  heating  and  the  concen¬ 
tration  of  sugar  are  constant,  the  amount  of  reduction 
product  increases  with  increasing  amount  of  copper 
sulphate  to  a  maximum  and  then  decreases.  The 
smaller  the  excess  of  copper,  the  less  is  the  result 
affected  by  lengthening  the  time  of  heating.  If  a 
large  excess  of  copper  sulphate  is  used  or  if  the  time 
of  heating  is  increased,  there  is  formed,  besides  cuprous 
oxide,  the  same  hydrated  brown  cupric  oxide  as  can 
be  obtained  by  heating  together  copper  sulphate, 
sodium  potassium  tartrate,  and  sodium  hydroxide 
or  copper  sulphate  and  sodium  hydroxide.  Whereas 
the  reduction  product  when  heated  for  3  min.  is  almost 
entirely  cuprous  oxide,  after  50  min.  it  consists  of 
about  equal  amounts  of  the  two  oxides.  With  a  small 
excess  of  cupric  sulphate,  cuprous  oxide  is  almost 
exclusively  formed  and  with  increasing  concentration 
of  copper  sulphate  the  amount  ol  cuprous  oxide 
decreases  and  of  cupric  oxide  increases. 

P.  W.  Clutterbuck. 

Oxide-ring  structure  of  normal  and  y- deriv¬ 
atives  of  mannose.  Preparation,  and  oxidation 
of  y~  and  8-mannonolac tones,  with  an  addendum 
on  the  formulation  of  normal  and  y-sugars  as 
derivatives  ol  pyran  and  furan  and  the  suggestion 
of  a  neiv  nomenclature.  E.  H.  Goodyear  and 
W.  X.  Haworth  {J.C.S.,  1927,  3136—3146). — Methyl- 


ation  of  y-maimonolactone  with  methyl  iodide  in  the 
presence  of  methyl  alcohol  and  silver  oxide  yields 
tetramethyl  y-mannonolaclones  m.  p.  108°,  [o+f  +65*2°  to 
61*2°  in  water  (period  9  days;  phenylhydrazidc,  m.  p. 
167°).  Treatment  of  y - mannonolac tone  with  acetone 
containing  0*1%  of  hydrogen  chloride  yields  y-man- 
nonolaciont  iso -propylidenc  ether ,  m.  p.  133  ,  [ajg 
+55*4  in  water  (dimethyl  derivative,  m.  p.  110°),  and 
y-mannonoladone  diisopropylidene  ether ,  m.  p.  126°, 
[a]f}  +50*6  in  chloroform,  +73*65— 45*9°  in  alcohol 
(50%  ;  period  20  days).  Hydrolysis  of  the  dimethyl 
compound  yields  dimethyl  y~?nan?ionolactone,  m.  p. 
109 — 110°  [«]n  +61*1°  to  60*5°  in  water  (period  19 
days).  Teira-acetyl-y-mannonola  clone,  m.  p,  120°, 
prepared  by  treatment  of  the  lactone  with  acetic 
anhydride  and  pyridine,  has  [«]D  +44*9°  in  chloro¬ 
form.  Oxidation  of  tetramethyby-mannonolactone 
with  nitric  acid  (d  1*42),  followed  by  esterification  of 
the  product,  yields  methyl  Ldimethoxysuccinate 
(identified  by  the  methylamide) .  Tetramethyl- 8- man¬ 
nonolac  tone  yields  similarly  methyl  j’-dimethoxy- 
succinate  and  d-araboirimethoxyglutarate .  These 
results  confirm  the  assignation  of  the  butylene- oxide 
structure  to  y- mannose  and  the  amylene- oxide 
structure  to  normal  mannose.  The  similar  structural 
relations  of  other  sugars  already  established  allows 
the  formulation  of  normal  sugars  and  y-sugars  as 
pyran  and  furan  derivatives  respectively  and  it  is 
suggested  that  a  new  method  of  naming  the  sugars, 
based  on  this,  should  bo  adopted.  According  to 
this  method  the  normal  sugars  would  bo  named 
pyranoses,  e.g.,  arahinoso  would  become  arabo- 
pyranose,  and  the  labile  sugars  furanoses,  e.g., 
y-fructose  would  become  fructofuranosc. 

G.  A.  C.  Gough. 

Coefficients  of  diastatic  inversion.  E,  Sail- 
lard  (Compt.  rend.,  1927,  185,  1302 — 1303). — 
Coefficients  of  diastatic  inversion  for  solutions  of 
sucrose  are  given,  as  calculated  from  the  formula 
K=\im{A+B)+Q'5Si]IS  (cf.  A.,  1924,  ii,  632).  The 
coefficients  arc  lower  than  those  for  inversion  with 
hydrochloric  acid  and  show  a  progressive  diminution 
as  the  sugar  content  is  lowered.  In  applying  the 
method  to  the  determination  of  sugars  in  beetroot  or 
molasses,  a  quantity  of  potassium  or  sodium  chloride 
equivalent  to  that  in  the  sample  must  first  be  added 
to  the  pure  sugar  solutions.  B.  W.  Anderson. 

Constitution  of  the  disaccharides.  XVII. 
Maltose  and  melihiose.  W.  X.  Haworth,  J.  V. 
Loach,  and  C.  W.  Long  (J.C.S.,  1927,  3146—3155),— 
Me  lib  ionic  acid,  prepared  by  the  oxidation  of  melihiose 
with  aqueous  bromine,  is  converted  by  methylation 
with  methyl  sulphate  into  methyl  oetamethylmeli- 
bionate,  bp.  173—17570*06  mm.,  +106*4°, 
n\\  1 4i>40.  Hydrolysis  of  this,  ester  with  hydrochloric 
acid  yields  only  two  products :  £yS£-tetramethyl- 
galactose,  m.  p.  71—72°,  [ajj>  +117*8°  (equilibrium 
value),  and  totramethylglu conic  -  acid,  distilling  at 
0*05  mm.  (bath  temperature  164°).  The  latter  acid, 
on  oxidation  with  nitric  acid  followed  by  esterification 
of  the  product,  affords  methyl  tetramethylsaccharate , 
m.  p.  77 — 7S°,  which  may  ha  converted  into  the 
diamide,  m.  p.  237 — 239°.  Repetition  of  Karrer 
and  Beyer's  preparation  (A.,  1922,  i,  809)  gave  a 
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product,  in.  p.  76—77 identical  with  the  latter 
ester.  These  results  {see  also  Charlton,  Haworth,  and 
Hickmbottom,  A.,  1927,  859)  confirm  the  formulation 
of  melibiosc  as  a  glucose- a-gal act oside,  The  relation 
of  this  formula-  with  the  constitutions  of  the  six 
commonly  occurring  disaccharides  is  discussed. 

G,  A.  C,  Goran. 

Optical,  rotation  and  atomic  dimension.  VII. 
Halogeno-hepta-acetyl  derivatives  of  gentiobiose. 
D.  H.  Brauns  (J.  Amer.  Chem.  Soc,,  1 927,  49,  3170— 
3177;  ef.  A,,  1927,  93). — a-Fluorogentiobioso  hepta- 
acetate  has  m,  p.  168 — 1 69%  [a]f  +43*85°  (ef.  Brauns, 
A,,  1923,  i,  441 ;  Helferieh,  Bauerlcin,  and  Wiegand, 
A.,  1926,  386).  a-Ohlorogentiobiose  hepta- acetate*  m.  p. 
148°,  [aJS  +80*52°,  a- bromogent iobiose  hepia-aedaie, 
m.  p.  144°,  [ocjjJ  +101*08°,  and  a-iodogeniiobiose  hepia- 
acetate,  m .  p>  134°,  [ocjf  +126*10°,  are  described,  the 
preparations  being  given  in  detail.  The  specific 
rotations  of  the  above  derivatives  show  agreement 
with  the  regular  relationship  observed  amongst  the 
corresponding  derivatives  of  the  monose  sugars  only  if, 
as  in  the  previous  case  (he.  cit.)*  the  value  for  the 
fluoro-derivative  is  excluded.  By  modified  pro¬ 
cedures,  p •chloro-  and  fidodo-gentwbiose  hepta-ace.tales 
were  obtained  from  p -gentiobiose  oeta-acetate,  con¬ 
taminated  with  the  corresponding  a -derivatives,  from 
which  it  is  concluded  that  the  formation  of  these 
a-balogeno -derivatives  from  p -gentiobiose  oeta-acetate 
proceeds  in  at  least  tiro  stages,  the  g-halogeno-deriv- 
atives  being  formed  intermediately. 

JA  G.  Willson. 

Acetolysis  of  mannocellulose.  Formation  of 
the  new  sugars  tetramannoholoside  and  penta- 
maimoholoside.  G.  Bertrand  and  J.  Labarre 
(Compt.  rend.,  1927,  185,  141 9 — 1 422 ) . — Manno¬ 
cellulose  from  Phytelephm  tmeromrpa  is  acetylated 
by  acetic  anhydride  and  sulphuric  acid,  then  hydro¬ 
lysed  by  cold  alcoholic  potassium  hydroxide,  and  the 
resulting  potassium  derivatives  are  treated  with 
perchloric  add.  Fractionation  of  the  syrupy  mixture 
of  sugars  from  various  strengths  of  alcohol  yields 
tetramannoholoside ,  CmHj2021,  m.  p.  278—280°,  [a]D 
— 25G  20"  to  +20°,  without  mutarotation,  in  5% 
aqueous  solution  (p -bromophenylosazone)%  and  penia - 
mannoholmide*  OmWmOm,  m.  p.  298— 300°,  [a}0 
—31°  40"  to  +20°,  without  mutarotation,  in  5% 
aqueous  sol  ution  (p -b romophenylomzom) .  The  red uc - 
mg  power  of  these  sugars  is  about  one  fifth  that  of 
mannose.  They  arc  hydrolysed  by  1%  hydrochloric 
acid  at  100°.  H.  Burton. 

Oxyceiluloses.  IV.  A.  M.  Nastukoff  [with 
pj  P.  Goloff  and  A.  J.  Collie]  (Ber.,  1927,  60,’  [B]} 
259 1 — 2594) . — Oxyeellulose,  prepared  from  filter 
paper  by  means  of  bleaching  powder,  is  converted 
by  pheny Ihy d raziue  in  10—12%  alcoholic  solution 
into  the  phenylhydrazone ;  the  latter  is  oxidised,  and 
the  product  again  treated  with  phenylhydrazine ,  and 
the  process  is  repeated  until  the  nitrogen  content 
of  the  phenylhydrazone  is  constant  at  2-88%.  Oxy- 
cellulose ,  regenerated  from  the  phenylhydrazone  by 
hydrochloric  acid,  has  the  composition 
CgHi0O5,2CcH10O6  or  2CGHlfiO5,4G5H10O€  if  the  pro¬ 
portion  of  nitrogen  in  the  phenylhydrazone  is  taken 
into  account,  W  hen  freshly  prepared  it  is  completely 


soluble  in  water,  aqueous  ammonia,  and  dilute  alkali 
hydroxides,  but  the  solubility  gradually  diminishes. 
It  reduces  Folding's  solution.  H.  Wren. 

Complex  salts  of  nickel  with  aliphatic  di¬ 
amines.  F.  G.  Mann  (J.C.S.,  1927,  2904—2918).— 
p-Ainmotriethylamine  (A),  prepared  by  the  inter¬ 
action  of  phthal-  p-bromoctliylimidc  and  diethylamlne 
in  xylene  at  1.00°  followed  by  hydrolysis  with  hydro¬ 
chloric  acid,  is  converted,  by  treatment  with  nickel 
succinimide  followed  by  potassium  thiocyanate  into 
bis -p -am mot r lethylam me n ickdous  thiocyanate*  m.  p. 
213—214°  (deeonrp.)  {chloroplaimate  darkens  at 
165—168°  and  shrinks  at  179 — 181°].  Attempts  to 
obtain  the  d-camphor-p-sulphonato  resulted  in  the 
formation  of  non- ionic  b  is-  d  -  camphors  ulphonotcbts- 
aminolrieihylamin&nichdj  m.  p.  175—176°;  the  corre¬ 
sponding  d-a-bromO’-'Camphorsulphonate,  in.  p.  165— 
168°,  is  formed  similarly  together  with  some  p*smmo- 
Irieihyla mmonium  hydroxide  d- x-bromocamph ors ulphon - 
ate*  m.  p.  80 — 82°.  B is- d-  camph orn itronateam in ot ri~ 
ethylaminenichel  has  in.  p.  258—260°  (deeomp.), 
Ws46i  +275°  in  chloroform.  fi-Bromo~ay~diammo« 
propane,  prepared  by  hydrolysis  of  xy-dipnthalimido - 
iso propyl  bromide ,  m .  p.  196—198°,  in  turn  prepared 
by  heating  diplithalimid  oisopropyi  alcohol  with 
acetic  acid  and  hydrogen  bromide  at  100°,  gives  bis- 
$~hromo  -  ay-  d  iamin  opropam  m  iclcelous  thiocyanate*  m.  p. 
247—248°.  ay-Diaminoe>opropyl  alcohol  (B)  gives 
with  roseocobaltic  chloride  dihy  dr  oxybis-vy -diamino* 
P - hydroxydihydrochloride  propane  mballic  monochloride 
(corresponding  mo nothiocya note,  dark  red,  decomp. 
240—250°  after  shrinking  at  about  230°  ;  correspond¬ 
ing  monoiodide)*  and  with  hydrated  nickel  chloride 
bis-  oy-diaminO" p ♦  hydroxy propanen ickdcms  thiocyanate, 
in.  p.  161 — 163°  [corresponding  di-iodide,  m.  p.  239— 
242°  (decomp.) ;  d-camphor-fi-sulphonate,  [«)4Qe2 
+51*5°  in  water,  unresolved  by  crystallisation].  The 
latter  thiocyanate  yields  bis*d*ca mphorml rona te-xy* 
diamino* fr-hydroxypropanenickd,  blackening  at  210°, 
[a]we i  +266°  in  chloroform,  p *M ethyltrimcthylene- 
diamine  dihydrochloride  (C),  m.  p,  195 — 197"  [dihydro* 
bromide m.  p.  227—229°  (decomp.) ;  dibenzoyl  deriv¬ 
ative,  in.  p.  92—93°  (decomp, ;  solidifying  and 
remelting  at  136—138°)],  is  prepared  by  hydrolysis 
of  *xy - dipk tkali mido « p - methylpropane ,  m,  p.  169—171°, 
which  in  turn  is  prepared  from  potassium  phthakmide 
and  ay-dibromo-p-methylpropano.  This  amine  yields 
bis-  ^-meihyll  rimethylen  ed  i am  i  nenickelous  thtocyana  te , 
m.  p,  226—228°  (decomp.),  converted  by  silver 
i-eampliorsulplionate  into  bis-$-methyUritneihylenedi- 
ami  nenickelous  d -camphor*  p  -sulphonale ,  [  a]40  m  +  48*0°, 
or  its  monohydrate,  [a]jg62  +51*2°,  which  yields  an 
optically  inactive  thiocyanate.  The  d-camphor- 
sulphonate  combines  with  ammonium  nitrocamphor 
to  afford  h is*d-camphormtronate- fi -methyUrimethylene* 
diamimnickel,  m.  p.  293—295°  (deeomp.), 

+322°  in  chloroform  (constant).  p-Methyltrimethyl- 
enediara t ne  also  y ields  dick loro~$~methyl trimethylene - 
d iamineplathmm ,  m,  p.  273’ — 276°  (deeomp.),  and 
6i  s«  p  -  inethyltrimethylencdiamineplaiinous  chloride ,  m .  p. 
266—267°  after  darkening  at  240°,  which  gives  no 
indication  of  existing  in  cis-  and  imns- forms.  The 
above  co-ordination  compounds  have  been  examined 
in  order  to  determine  whether  they  exhibit  cis-trans 
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or  optical  isomerism,  No  indication  of  cisAram 
isomeric  forms  could  be  detected  and,  owing  to  experi¬ 
mental  difficulties,  attempts  to  resolve  the  compounds 
with  amines  A,  B,  and  0  failed,  Gi&Aram  isomerism 
should  exist  if  the  four  co-ordination  valencies  of 
nickel  arc  directed  to  the  corners  of  a  square,  whilst  if 
they  are  directed  towards  the  apices  of  a  tetrahedron 
optical  isomerism  should  exist.  G.  A.  (X  Gough, 

Reversibility  of  the  oxidative  decomposition 
of  amino-acids  and  its  physiological  signi¬ 
ficance.  F.  Kkooj*  {XII  Int.  Cong.  Physiol,  1926, 
90;  Chem.  Zentr.,  1927,  i,  2444). — oc-Ketonic  adds 
and  ammonia,  in  presence  of  molecular  hydrogen  and 
palladium,  yield  70%  of  the  theoretical  quantity  of 
amino-acids.  Ferrous  salts  and  cysteine  effect  the 
reduction  in  the  absence  of  free  hydrogen  and 
catalysts.  A,  A.  Eldridge. 

Chemical  constitution  and  rotatory  power. 
II.  Acyl  derivatives  of  1-asparagine.  S.  Berlin- 
oom  (Gazzetta,  1927,  57,  814— 819).™— Some  acyl 
derivatives  of  1-asparagine  have  been  prepared  by 
the  Se hot ten+Bau m aim  reaction  and  the  rotatory 
powers  of  aqueous  solutions  of  their  potassium 
salts  have  been  determined.  The  m,  p.  of  the 
acyl -I- asparagine,  [a]w  and  [i¥]g  for  the  potass¬ 
ium  salts  are  respectively:  animyl 190 — 191 X 
+  15*11°,  +40*2°;  benzoyl- y  189°,  +15*35°,  +36*2°; 
m-niirobenzoyl",  176°,  +12*55°,  +35*3°;  p-m/ro- 
benzoyl 178°,  +10*96°,  +30*8°;  p4olmnesulpho nyl- , 
176°,  +6*83°,  +19*5°;  ehloroacetyi-,  148— 149°, 
+4*71°,  +9*8°.  The  decreasing  molecular  rotatory 
power  corresponds,  except  in  the  ease  of  the  chloro- 
acetyl  derivative,  with  increasing  dissociation  constant 
of  the  acid  derived  from  the  substituent  group  (cf. 
Betti  and  Bonino,  Atti  II  Congr.  Naz,  Chim.,  Palermo, 
1926).  '  E.  W.  WlGNALL. 

Condensation  of  ethyl  acetoacetate  with  sodio- 
malononitrile.  Explanation  of  similar  reac¬ 
tions.  Y.  Urushibara  (Bull.  Chem.  Soc.  Japan, 
1927,  2,  305 — 307 ) , — The  fact  that  ethyl  sodio- 
eyanoacetate  will  not  condense  with  ethyl  cyano- 
acetoacetate,  as  it  condenses  with  ethyl  acetoacetate 
(J.C.S.,  1905,  87,  1685 ;  1922. 121,  2216),  is  explained 
by  the  greater  affinity  of  the  latter  for  sodium,  which 
causes  an  interchange  of  the  metal  from  one  ester 
to  the  other.  In  extension  of  previous  work  (this 
voL,  49),  it  is  found  that  sodiomalononitrile  reacts 
with  ethyl  acetoacetate  in  alcoholic  solution  to  yield 
a  crystalline  safaVdcrivative  which,  when  treated 
with  acids,  in  turn  affords  ethyl  yy-dicyano- 8-mcthyl- 
A^-butenoate  (an  oil),  which  shows  no  tendency  to 
combine  with  water  to  form  the  diamide. 

G.  A.  C,  Gough. 

Properties  of  simple  amides.  A.  Parts  (Ber., 
1927,  60,  [B],  2520 — 2522). — 1 Contrary  to  the  observ¬ 
ations  of  Rakshii  (J.C.S,,  1913,  103/1557),  the  main 
products  of  the  action  of  sodium  on  propionamide 
and  butyramide  dissolved  in  benzene  are  the  sodium 
amides  R-GO*KHNa.  The  amount  of  ammonia 
evolved  increases  in  the  sequence  butyramide.  pro¬ 
pionamide,  acetamide,  but  the  production  of  sodium 
diacetamide  is  by  no  means  quantitative.  Hence 
there  is  no  sharp  distinction  between  the  actions  of 
sodium  and  potassium.  Further  evidence  in  favour 


of  the  view  that  sodium  and  propionamide  yield 
sodium  propionamide  is  found  in  the  formation  of 
dipropionamide  from  the  latter  and  propionyl  chloride. 
The  formation  of  triacylamidcs  from  acyl  chlorides  and 
homogeneous  sodium  diacylamides  is  established  by 
the  smooth  production  of  tribenzamide  from  benzoyl 
chloride  and  sodium  dibenzamide.  H.  Wren. 

Aeyltsocarbamides.  S.  Bastekfield  and  M.  S. 
Whelen  (J.  Amor.  Chem,  Soc.,  1927,  49,  3177 — 
3180). — The  following  acyl  isoearbamides, 
NHR*C(OR')!NH,  were  obtained  by  treating  the 
appropriate  alkylisoearbamide  hydrochlorides  in 
ethereal  suspension  with  acyl  halides  :  phmiylacetyl-, 
m.  p.  207°  (decomp.) ;  ehloroacetyi-,  in,  p,  183°; 
carbo-n-propoxy- ,  m.  p.  36—37°;  carbo-ix-butoxy-, 
m.  p.  32°,  and  wrboisoamyloxy-methylhocarbamide, 
m.  p.  93°;  phenylacetyl b,  p.  160°/20  mm.;  p-m'tro- 
benzoyl-,  m.  p.  125°;  b romopropionyl-3  liquid  (poly- 
meride,  m,  p.  141°);  ehloroacetyi-,  liquid  (hydro¬ 
chloride,  m,  p.  140°);  carbo-n-propoxy-,  liquid; 
mrbomoa myloxy- ,  m.  p.  —10°,  and  benzen es u lj)ho nyl- 
ethylimcarbamide,  m.  p.  86°  when  freshly  prepared, 
changing  to  101°  on  keeping.  n-Propylmocarbamide , 
liquid  (hydrochloride  of  benzoyl  derivative,  m.  p,  97°), 
was  obtained  through  the  hydrochloride  by  treatment 
of  eyanamide  in  n- propyl  alcohol  with  hydrogen 
chloride,  n-Butylisocarbaniide  hydrochloride  was  ob¬ 
tained  similarly  in  an  impure  condition,  and  converted 
into  the  p -niirobenzoyl  derivative,  m.  p.  118°. 

F.  G.  Willson. 

Transformation  of  plienylated  azodicarboxyl- 
amides  into  benzoiriazines,  F.  Arndt  and.  B. 
Eisteiit  (Ber.,  1927,  60,  [. B ],  2598 — 2602). — The  con¬ 
stitutions  srHPh-CS*IT(NH2)-CO-NHo  and 
NHPh»CS*NH*XH-CO*NHo  have  been  assigned  to 
the  product  obtained  from  phenylthiocarbimide  and 
scmicarbazide  by  Roscnthaler  (A.,  1927,  451)  and 
Arndt  (A.,  1922,  i,  375),  respectively.  In  favour  of 
the  latter  formulation  it  is  pointed  out  that  the 
compound  is  stable  to  short  treatment  with  alkali 
hydroxide  and  is  converted  by  methyl  sulphate  in 
such  solution  into  the  non- crystalline  6b methyl 
ether,  which  is  oxidised  by  excess  of  potassium  ferri- 
ey ankle  to  the  red  azo  compound, 
OTh:C(SMe)-N:N-CO-lTH2,  decomp.  112—113°.  The 
latter  substance  in  boiling  ethyl  acetate  is  isomerised 
to  the  colourless  Z-methyUMolA  :  2-dihydro-l  :  2  :  4- 
benzotriaz  me  A -carboxylamide ,  m,  p.  208—210°  after 
softening  and  darkening,  the  constitution  of  which 
follows  from  its  oxidation  to  3-methylthiol-l  :  2  :  4- 
benzotriazine  (ef.  Arndt  and  Rosenau,  A.,  1918,  i, 
40).  The  azo -compound  decomposes  at  1 10 — 1 15° 
into  phenylt hiourazole  methyl  ether,  m.  p.  207—208°. 
The  azo-eom pound  XPhIC(XH2)*NIN*G(INH)*SMe,  de¬ 
comp.  110°  (ef.  Arndt  and  Tsehenscher,  A.,  1923,  i, 
1139),  in  boiling  solvents,  however,  passes  only  into 
the  hydrazo-eompound  and  4-phenylguanazole  derived 
therefrom  when  heated  in  suitable  solvents ;  when 
heated  by  itself  it.  affords  3-amino- 1  :  2  : 4-benzo- 
triazinc,  H.  Wren. 

Ureides  of  bromovaleric  acids.  Influence  of 
the  migration  of  the  halogen  on  their  physico¬ 
chemical  and  pharmacodynamic  properties. 
E.  Fourneau  and  G»  Florence  (Bull  Soc.  chim,. 
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1927,  [iv],  41,  1518 — 1535). — In  continuation  of 
earlier  work  on  the  ureicle  of  a-bromoisovaleric  acid 
(bromural)  and  the  ureicle  of  cc-bromo  -  k~  ethyl  butyric 
acid  (adalinc)  the  effect  of  displacement  of  the  bromine 
atom  in  the  chain  and  of  accumulation  of  bromine 
atoms  has  been  examined  in  relation  to  the  physico¬ 
chemical  and  narcotic  properties.  The  results  con¬ 
firm  the  relation  already  observed  by  Overton 
between  the  partition  coefficient  in  oil  and  water  and 
the  hypnotic  properties.  Tiff cnca ids  assertion  that 
the  parallel  holds  only  within  the  same  scries  is  also 
supported  by  the  present  work.  Bromural ,  containing 
varying  proportions  of  the  ureides  of  isovaleric  and 
ct-  methyl b u tyrio  acids,  is  a  stronger  hypnotic  than  the 
pure  ureide  of  a- bromo isovaleric  acid  prepared  from 
synthetic  isovaleric  acid.  Migration  of  bromine  from 
the  a-  to  the  ^-position  decreases  the  hypnotic  effect 
almost  to  zero,  the  solubility  in  water  and  the  partition 
coefficient  decreasing  simultaneously.  Accumulation 
of  bromine  atoms  in  the  molecule  exerts  a  similar 
influence.  The  hypnotic  effect  is  thus  attributed 
to  the  acid  chain  and  not  to  the  bromine  atom,  the 
latter  decreasing  the  effect  by  decreasing  the  solu¬ 
bility  of  the  ureide.  The  following  data  are  recorded 
for  the  ureides,  the  percentage  figures  indicating  the 
solubility  in  water,  plain  figures  the  partition  coeffi¬ 
cients  for  olive  oil  and  water  :  bromural :  m.  p.  152°, 
3*209%,  1*29 ;  ureide  of  synthetic  a-bromoisovalerie 
acid,  m.  p.  160°,  T94%,  0-90;  $-bromo\$ovaleric 
ureide,  m.  p.  195°,  1*86%,  0*19 ;  afi-dibromoisova leric 
ureide,  m,  p.  172-5°  (decomp.),  2*30%,  0*22.  isoValeric 
acid,  b,  p.  175°,  was  synthesised  from  magnesium 
zsobutyl  chloride  in  82%  yield.  P-Bromoisovaleric 
acid  and  dibromo isovaleric  acid  were  prepared 

from  dimethylacrylie  acid  obtained  by  oxidation  of 
mesityl  oxide  (Barbier  and  Leser,  A.,  1905,  i,  628). 

R.  Brigiitman. 

Action  of  copper  nitrite  on  thiocarbamide.  A, 
Con  tab  di  and  A.  Dansi  (Gazzetta,  1927,  57,  802— 
813),— When  copper  nitrite  is  treated  with  thio¬ 
carbamide  in  aqueous  solution,  a  green,  gelatinous 
product ,  OHjOp^SCu,  is  obtained,  which  evolves 
nitric  oxide  to  give  a  yellowish- white  substance  (I) 
regarded  as  [Cii(CH^2S)(ND2)J[Cu(Ce4N2S)H,01. 
In  presence  of  carbon  dioxide,  the  action  of  hydro¬ 
chloric  acid  converts  this  into  the  additive  product 
of  thiocarbamide  and  cuprous  chloride  (cf.  Ratlike, 
A.,  1884.  1017),  whilst  that  of  boiling  water  gives 
copper  sulphide,  nitric  oxide,  and  cyanamide.  If  the 
initial  reaction  product  is  allowed  to  remain  in  the 
mot  her- liquor  it  is  converted  into  copper  thiocyanate 
and  basic  copper  nitrate.  The  compound  (I)  is  also 
obtained  by  treating  the  compound  [Cu(CH4N2S)8]C1 
with  ^  sodium  nitrite  solution,  or  the  compound 
[Cu(CHsN2S)  ClJ  [Cu  (CH4N; 2S)H20  ]  wr  ith  thiocarb  - 
amide  followed  by  sodium  nitrite.  Excess  of  thio¬ 
carbamide  in  the  latter  reaction,  or  in  reaction  with 
(I),  yields  the  compound  [Cu(GH4N9S),Ho0]1st02,  con¬ 
verted  by  washing  with  water  into  (I)  and  the  soluble 
tCu(CH4K2S)3]N02. 

Aniline  and  copper  nitrite  in  aqueous  solution  yield 
a  compound ,  C12H10O*N4Cu.  E.  W,  Wignali,. 

Carbolthionic  acids  and  esters.  IV,  Thio- 
amides  and  thiohydrazides.  Y.  Sakttrada  (Bull. 


Chem.  Soc.  Japan,  1927,  2,  307—310;  cf.  A.,  1926, 
950). — The  following  thioamides  arc  prepared  by 
treatment  of  the  requisite  thioncster  (the  eliminated 
alcohol  radical  of  which  is  given  in  parentheses)  with 
ethereal  solutions  of  amines :  thioacetoethylamide , 
CHyCS'NHEt  (oily;  propyl),  thiop rop i oe thylamid e 
(oily;  propyl),  th ioben zethylam ide  (oily;  butyl),  ihio- 
phenylaceioethylamide  (oily;  isoamyl),  thio-p-tolu- 
ethylamide  (oily ;  propyl),  thioacetomobulylamide  (oily ; 
isoamyl),  Ihiopropioimbuiylamide  (oily;  butyl),  ihio- 
benzmob utylamide  (crystalline ;  methyl),  ihiophenyl- 
acetomob  atylamide  (oily;  hsobutyl),  fhio-pdohtmo- 
butylamide  (oily;  butyl),  thioacetoimamylamide  (oily; 
isobutyl),  th ioprop iomoamylamide  (oily,  isoamyl),  thio- 
benzmoamylamide  (crystalline ;  fsoamyl),  thiophenyl- 
acetolsoamylamide  (oily;  ethyl),  thio-p-tolumoamyl- 
amide  (crystalline ;  methyl).  Similarly  phenyl- 
hydrazine  affords  the  following  crystalline  s-thio- 
phenyl hydrazides  :  ihioa ce ioph e nylhydraz ide,  thio- 
prop iophe nylhydrazide,  th iobenzphenylhydrazide ,  th  io- 
ph  enylacetophenylhydrazide ,  th  io-pdoluph  enylhy  dr  azide, 

G.  A.  C.  Gough. 

Complex:  cyanides.  G.  A.  Barbie ri  and  E. 
Parisi  (Ben,  1927,  60,  [11],  2418— 2421).— Solutions 
of  potassium  silver  cyanide  which,  according  to  elec¬ 
tromotive  measurements  of  Bodlander  and  Eberlein 
(A.,  1904,  ii,  401),  contain  the  compound  K2Ag(CN)3, 
do  not  give  additive  compounds  with  hexamethylene¬ 
tetramine  ;  if,  however,  potassium  is  replaced  by 
sodium,  calcium,  or  magnesium,  the  compounds 

Na2Ag(CN)3,CftH12N4>2H20, 
MgAg(CN)3>2CflHiaN4,9H20,  and 
CaAg(CISf)3,CGH12N‘4,3H20  are  readily  isolated.  From 
suitable  solutions  of  copper  cyanide  the  analogous 
compounds  Na2Cu(GN)3,G6H12N4,2H20  and 
MgCu(CISr)3,2C6H12N4,9H20  are  similarly  derived.  If 
a  large  excess  of  hexamethylenetetramine  is  added 
to  a  concentrated  solution  of  vanadyl  sulphate  and 
sodium  cyanide,  the  substance 

K’a3Y0(CN”)5.2C6H12N4,5H20  crystallises  in  blue  octa- 
hedra.  ~  H.  Ween. 

Complex  cyanides  of  molybdenum.  W.  R. 
Bucknall  and  W.  Wardlaw  (J.C.S.,  1927,  2981 — 
2992). — -Improved  methods  for  the  preparation  of 
tetrapotassium,  tetrasilver,  tctrathallous,  and  di- 
cupric  molybdenum  oetacyanide  (cf.  Rosenheim,  A., 
1907,  i,  688;  1910,  i,  101)  are  given.  Treatment  of 
the  last-named  salt  with  ammonia  (d  0*88)  yields 
hexmn m mod icup ri c  mo lybdenum  octac yan ide} 

Cu[ (NH3)3]2Mo(CN) 8  (dark  green),  which  is  converted 
into  the  original  compound  on  treatment  with  acids. 
By  the  use  of  e thylenediam ine  hydrate  teira methylene- 
diaminocupric  molybdenum  oetacyanide , 

[Cu  (en)2]2Mo(CN)8  (deep  blue),  is  prepared.  Con¬ 
ductivity  measurements  indicate  that  it  exists  as  3 
ions  (maximum)  in  very  dilute  solutions,  whilst  in 
more  concentrated  solutions  the  values  are  even  less 
than  those  required  for  a  binary  electrolyte.  Tri¬ 
silver  molybdenum  oetacyanide  (cf.  Olsson,  A.,  1914,  i, 
i,  504),  prepared  by  the  addition  of  silver  nitrate 
to  a  dilute  solution  of  the  tetrapotassium  salt  which 
had  been  oxidised  with  potassium  permanganate  until 
a  faint  pink  colour  persisted,  yields  tripoiassium 
molybdenum  oetacyanide,  K3Mo(CN)g,  when  triturated 
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with  potassium  chloride  in  the  dark,  or  trihydrogen 
molybdenum  octacyanide  (+3H20)  when  triturated 
with  hydrochloric  acid.  The  constitution  of  the  new 
acid.,  which  is  Tory  deliquescent,  is  demonstrated  by 
conversion  into  the  silver  salt  which  may  be  quan¬ 
titatively  decomposed  by  hydrochloric  acid.  The 
“  anomalous  ”  oxidation  of  molybdenum  (Ephraim, 
“Inorganic  Chemistry,”  English  tr&nsl,,  1926,  280) 
from  the  quadri-  to  the  quinque -valent  state  is 
explained  by  the  tendency  to  revert  to  a  compound 
in  which  molybdenum  exerts  its  maximum  effective 
atomic  number  54, 

Electrolysis  of  a  10%  solution  of  molybdenum  tri¬ 
oxide  in  3/Y* hydrochloric  acid  in  a  diaphragm  cell 
followed  by  concentration  and  addition  of  potassium 
iodide  yields  a  red  cyanide ,  K4[Mo ( OH  )4  (CN)(J ] .  H*0 , 
the  dilute  aqueous  solutions  of  which  arc  alkaline 
and  contain  more  than  5  ions  even  at  1°  [apparent 
mol.  wt,  in  water  (eryoscopie,  e^T517)  97*9].  A 
co-ordination  number  of  8  is  indicated  since  2  mols, 
of  the  associated  water  are  retained  at  100°  or  in  a 
vacuum  in  the  presence  of  sulphuric  acid.  Repeated 
treatment  of  an  aqueous  solution  of  this  substance 
with  alcohol  yields  a  blue  cyanide, 

K3[Mo(OH  )3(CN)4,  H20],2H20 ,  which  again  gives 
alkaline  reaction  to  phenolphthalein  in  dilute  solu¬ 
tions  and  is  shown  by  conductivity  and  mol.-wt. 
determinations  to  contain  moro  than  4  ions.  By 
treatment  of  tetrapotassium  molybdenum  octaeyanido 
with  nitric  acid  varying  amounts  of  molybdic  acid 
are  obtained  together  with  a  brick-red,  insoluble 
molybdenum  cyanide*  H[Mo02(CISf)2,2H20],  which  is 
shown  to  contain  quinquevalent  molybdenum  by 
quantitative  oxidation.  It  is  readily  soluble  in 
ammonia  or  alkalis.  G.  A.  C.  Gough. 

Colour  reactions  of  nitroprusside.  N.  Tarhgi 
(Anna li  Cliim,  Appl.,  1927,  17,  519 — 524). — Cambi’s 
criticisms  (A.,  1.927,  346)  of  the  author’s  work  (A., 
11)27,  46)  are  answered,  T.  H.  Pope. 

Reaction  of  molybdic  acid  with  ferrocyanides. 
G.  A.  Babbieri  (Ber.;  1927,  60,  [Ifj,  2415 — 2418). — 
If  an  excess  of  ammonium  or  potassium  ferrocyanidc 
followed  by  a  large  excess  of  an  ammonium  salt  Is 
added  to  the  solution  of  a  molybdate  acidified  with 
acetic  acid,  a  lemon-yellow  precipitate, 

( NH, }4F e  (OK ) 6 . 2Mo03 . 3 H20 ,  is  obtained  which  is  so 
sparingly  soluble  in  concentrated  solutions  of  am¬ 
monium  salts  that  the  separation  of  molybdic  acid  is 
almost  quantitative.  The  compound  is  also  obtained 
by  dissolving  phosphomolybdic  acid  or  its  salts  in 
ammonia,  addition  of  potassium  ferrocyanidc  and 
much  ammonium  acetate,  and  acidification  with 
acetic  acid.  In  neutral  or  alkaline  solution  the 
precipitation  from  polymolybdates  is  incomplete,  but 
can  •  bo  made  quantitative  by  addition  of  a  slight 
excess  of  an  acid.  Treatment  of  tho  yellow 
compound  with  weak  acids  or  with  water  causes 
it  to  become  red,  whereas  strong  acids  transform 
it  into  tile-red  powder  probably  owing  to  hydro¬ 
lysis,  (NH4)4Fo(CN)b,2Mo03+4HX  "  4NILX+ 

(MoO.,)2Fe(ON)G+2H20.  The  reddish-brown,  gel¬ 
atinous  precipitates  obtained  by  the  interaction  of 
molybdates  and  potassium  ferrocyanidc  in  the 
presence  of  hydrochloric  or  sulphuric  acid  are  con¬ 


verted  by  concentrated  ammonium  acetate  into  a 
crystalline  powder  ( ?),  (KH4)4Fe{CN)fi,2Mo03,2H20, 
thus  indicating  that  they  are  probably  formed 
exclusively  from  molybdenyl  ferrocyanidc, 
(MoO)2Fe(CN)c.  Attempts  to  obtain  similar  com¬ 
pounds  of  -potassium.,  sodium,  rubidium,  or  caesium 
were  unsuccessful.  ■  H.  Week. 

Catalysts  and  activated  magnesium  in  the 
preparation  of  Grignard  reagents.  H,  Gil-max 
and  J.  M,  Peterson  (Proc.  Iowa  Acad.  Sci.,  1926, 
33,  173 — 174). — When  a  magnesium-copper  (12*75%) 
alloy  is  heated  for  I  hr.  in  an  evacuated  tube  at  200 5 
with  about  half  its  weight  of  iodine,  the  activated 
alloy  is  superior  to  that  of  Baeyer, 

Chemical  Abstracts. 

Qualitative  colorimetric  reaction  for  the  Grig- 
nard  reagent.  H.  Gilman  and  F.  Schulze  (Bull. 
Soc.  chinn,  1927,  [iv],  41,  1479— 1481).— Magnesium 
lerl-butyl  chloride,  bromide,  and  iodide,  magnesium 
ferf. -amyl  chloride,  and  magnesium  ierf .-hexyl  chloride 
give  positive  results  in  the  colorimetric  test  for  Grig- 
narcl  reagents  previously  described  (A.,  1925,  ii,  1011), 
provided”  5  min.  arc  allowed  for  the  reaction  between 
the  Grignard  reagent  and  Michlor’s  ketone.  If  the 
hydrolysis  is  effected  immediately,  on  account  of  the 
lower  reactivity  of  Grignard  reagents  containing  butyl 
or  higher  alkyl  groups,  the  coloration  may  be  only 
faint  or  negligible,. especially  if  the  solutions  are  not 
concentrated.  E.  Brightman. 

Apparatus  for  determining  the  quantity  of  gas 
evolved  and  the  amount  of  reagent  consumed  in 
reactions  with  magnesium  methyl  iodide.  E.  P. 
Kohler,  J.  F.  Stone,  and  E.  C.  Fuson  (J.  Artier. 
Chcm.  Soc.,  1927,  49,  3181 — 318S). — Tho  apparatus 
consists  essentially  of  a  reservoir  for  standard  Grignard 
solution,  connected  through  a  graduated  measuring 
vessel  to  a  reaction  flask  of  40  c.c.  capacity,  the  latter 
being  connected  in  turn  through  a  phosphorus  pent- 
oxide  tube  with  a  jacketed  gas  burette.  Arrange¬ 
ments  are  provided  for  displacing  the  air  in  the  entire 
apparatus  with  nitrogen,  for  filling  the  reservoir  with 
filtered  Grignard  solution  without  access  of  air,  and 
for  the  addition  of  measured  quantities  of  water  to 
tho  reaction  flask.  The  Grignard  reagent  is  prepared 
by  adding  methyl  iodide  (40  g.)  to  a  stirred  suspension 
of  magnesium  (8  g.)  in  isoamyl  ether  (100  g.)  at  0 — 20°. 
diluting  the  resulting  solution  with  isoamyl  ether 
(175  g.),  and  heating  the  whole  at  100°  for  1|  hrs.. 
ail  in  an  atmosphere  of  nitrogen.  The  solution  is 
then  filtered  into  the  reservoir,  and  standarised  by 
measuring  the  gas  evolved  when  a  measured  volume 
of  the  solution  is  treated  with  water  in  the  reaction 
flask.  A  sample  (about  0*2  g.)  of  the  substance  to 
be  studied  is  then  placed  in  the  reaction  flask,  the 
apparatus  swept  out  with  nitrogen,  and  a  measured 
volume  of  tlie  Grignard  solution,  considerably  in 
excess  of  that  required,  added  from  the  reservoir. 
The  mixture  is  then  heated  until  reaction  ceases,  and 
the  volume  of  gas  evolved  is  measured.  The  amount 
of  Grignard  reagent  remaining  unattached  is  then 
determined  by  adding  water  to  tho  reaction  flask 
and  measuring  the  volume  of  gas  generated.  Results 
are  accurate  to  within  about  3%,  and  examples  of 
measurements  with  14  substances  are  listed,  including 
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cases  where  ketonic  and  onolie  modifications  compote 
for  the  Grignard  reagent  <cf.  Grignard  and  Savard, 
A,,  1027,  567),  If  necessary,  the  substance  under 
examination  may  be  dissolved  in  xylene  before  the 
Grignard  solution  is  added.  F*  G,  Willsox, 

Cadet’s  oil.  II.  Oxidation  of  cacodyl  oxide. 
A.  Valehr  and  P,  Gailliot  (Bull  Soc.  chim,,  1927, 
[iv],  41,  1481— 1491).— Cacodyl  oxide,  b.  p.  149— 
151°,  d15  1*486,  when  obtained  by  the  action  of  sodium 
carbonate  on  cacodyl  chloride,  does  not  fume  in  air, 
and  can  be  distilled  without  decomposition.  When 
oxidised  under  water  at  15—25°  in  a  current  of  oxygen, 
44*7%  of  the  oxide  is  converted  into  cacodyl ic  acid, 
the  remainder  being  converted  by  intramolecular 
change  mainly  into  trimethylarsine,  monomethyb 
arsine  oxide,  and  arsenious  acid,  with  a  little  tri- 
methylarsmc  oxide  and  methvlarsinic  acid.  These 
transformations  arc  regarded  as  catalytic  reactions 
consecutive  on  the  oxidation,  the  catalyst  being 
probably  a  peroxide.  It.  Brightmax. 

Friedel-Crafts'  reaction  with  non-aromatically 
combined  hydrogen.  J<  vox  Beaux  and  M. 
KPhn  (Bor.,  1927,  60,  [J3],  2557— 2566)  .—Phony  1- 
cycf  openteno  is  only  partly  and  with  difficulty  reduced 
by  hydrogen  in  the  presence  of  palladium.  It  is 
slowly  converted  by  hydrogen  bromide  in  glacial 
acetic  acid  at  100°  into  ^bromophenyleyclopenlane, 
b.  p.  138 — 140713  nun.  The  latter  substance  reacts 
vigorously  with  magnesium  and  the  product  after 
treatment  with  carbon  dioxide  affords  phenylcyc/o- 
pentane  (see  later),  difylimylcyolopentyl) ,  and  2 -phenyl- 
oyclopentanecarboxylic  acid,  h.  p.  190— 192°/13  mm. 
The  homogeneity  of  the  acid  and  consequently  of 
the  parent  bromide  is  established  by  its  smooth 
conversion  through  2'phenyhyclopentanecarboxyl 
chloride >  b.  p.  150 — 153 ‘/1 2  mm.,  into  2-phem/lcyc\o- 
pentanecarboxymulide i,  m.  p.  93 — 95°,  The  chloride 
is  converted  by  aluminium  chloride  in  carbon  di- 

sulphide  into  the  ketone,  9»fj  »>CO,  b.  p,  135—140°/ 

Ocxi  q 

14  mm.  (mmicarbazone,  m.  p.  170D).  Pheny  lcycfo - 
pentane,  as  prepared  above,  is  homogeneous,  but 
the  yields  are  poor  and  the  compound  is  more  readily 
prepared  by  reduction  of  2 -bromophonylcyc/opcntane 
by  zinc  dust  and  boiling  glacial  acetic  acid.  It  has 
b„  p,  2.1 5°,  df  0*9553,  1*5330,  thus  agreeing  with 

the  elate  of  Boreche  and  Mens  (A.,  1908,  i,  147); 
pheny Icydoprojmixe  derived  from  s-phenv  1- n-amy  1 
cU°^dC4  and  aluminium  chloride  has  df  04)385,  rif> 
1*5157,  in  agreement  with  previous  data  (von  Braun 
and  Deutsch,  A.,  1912,  i,  483).  The  latter  product 
appears  to  consist  essentially  of  pheny  Icycfopenta no , 
which  itself  is  appreciably  modified  by  aluminium 
chloride.  The  ketones,  b.  p.  190— 200°/l  mm.  and 
2(Kj  210"; I  min.,  obtained  from  phenylcyc?opcntane 
amJ  benzoyl  or  anisoyl  chloride  are  ill  adapted  for 
its  identification ;  p(  lyoydopenlylacelophenont  readily 
yields  a  eemicarbazone,  m.  p.  212—215°  (obtained  also 
from  the  product  from  e-phenyl- n-amy  1  chloride). 
E"Phenyl-Aa-amylene,  df  0-8796,  nf}  1*5040,  is  largely 
polymerised  by  aluminium  chloride  in  light  petroleum 
and  does  not-  afford  pheny  Isopentane  ~  the  Friedel- 
Crafts  reaction  cannot  therefore  be  due  to  loss  of 
hydrogen  chloride  in  the  side-chain  from  s-phenyl-ft- 
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amyl  chloride  followed  by  isomerisation  of  the 
hydrocarbon  thus  produced. 

e-Phcnyl*  p-methylamyl  alcohol  is  converted  with 
difficulty  by  the  successive  action  of  fuming  hydro¬ 
chloric  acid  at  12,5°  and  phosphorus  pent&chlorido 
into  £~pkenyl-$~methykimyl  chloride s  b.  p.  128—130°/ 

12  mm,,  which  is  transformed  by  aluminium  chloride 
in  the  presence  of  light  petroleum  into  3-phenyl- 1- 
methylcyclopentane,  b.  p*  93— 94°/ 12  mm.,  df  0*9173, 
n];  145130,  oxidised  by  permanganate  to  benzoic  acid. 
N - s-Chloroamy  1  benzamide ,  toluene,  and  aluminium 
chloride  afford  e-p -tolylamylbenzamide,  b.  p.  265— 
270°/10  min.,  hydrolysed  to  benzoic  acid  and  s-p- 
talylamylamine,  b.  p.  14.3°/ 11  mill.  The  benzoyl 
compound  is  converted  by  phosphorus  pentachloride 
into  the  corresponding  imidochloridc,  which  decom¬ 
poses  when  slowly  distilled  into  benzonitrile  and 
e-p -tolyl-n-amyl  chloride,  b.  p.  136 — 138'  /II  mm., 
from  which  e-p -iohjl-w-amyl  acetate ,  b.  p.  1 54 — 156°/ 
11  mm.,  and  c-p*tolyl-n»amyl  alcohol,  b.  p.  1 58—159°/ 
11  mm.,  are  successively  obtained.  With  aluminium 
chloride  e-jp-tolyl-n-amyl  chloride  yields  a  mixture 
of  p -tolylcyctopeiitane  and  (predominatingly)  methyl- 
benzosuberane,  oxidised  by  permanganate  to  a 
mixture  of  tcrephthalie  and  trimellitic  acids,  e-p- 
Xylyl-n*amylbenmmide>  b.  p.  235 — 238°/l  mm.,  is 
hydrolysed  to  z-p-xylyUn^amylamine^  b.  p,  146— 
148D/12  mm.  (pi crate,  m.  p,  155°;  non- crystalline 
hydrochloride  and  quaternary  methiodide ).  e-p -Xyhjh 
\\-amyl  chloride,  b.  p.  143 — 145°/12  mm.,  from  which 
z-p-xylyl-w-amyl  acetate,  b.  p.  102 — 164°/12  mm.,  and 
e-p -xylyl-n-amyl  alcohol,  b,  p.  153 — 155°/14  mm.,  are 
successively  obtained,  Is  converted  by  aluminium 
chloride  into  1  :4 -dimethylsuberane,  b.  p,  121—125°/ 

13  mm,,  df  0*9373,  nf  1*5330,  oxidised  to  benzene- 

.1:2:3;  4-tetracarboxylic  acid.  Magnesium  jp-xy lyl 
bromide  and  cyd opentcnyl  chloride  afford  a  mixture 
of  p-xylene,  dieyefopentadiene,  di-p- xylyl ,  and  p-a cylyl- 
cyclo pentene,  h.  p.  125 — 127°/ 14  mm.,  df  0*9613, 
1*5380.  The  last-named  compound  adds  hydrogen 
bromide  in  glacial  acetic  acid,  giving  the  bromo- 
derivative,  Cj8H17Br3  b.  p.  163 — 105°/13  imu«,  reduced 
bvT  zinc  dust  and  acetic  acid  to  p-xylylcyelopentane, 
bl  p.  122713  mm.,  df*  0*9021,  »g*  1-5344-  The 
course  of  the  Eriedel-Crafts  reaction  with  sub¬ 
stituted  amyl  chlorides  is  not  readily  explicable  in 
the  light  of  the  work  of  Wieland  and  Bcttag  (A,, 
1922,  I,  1033).  H.  W rex. 

Alkylation  of  benzene,  toluene,  and  naphthal¬ 
ene.  T.  M.  Beery  and  E,  E.  Reid  (J.  Amer.  Chem. 
Soc.,  1927,  49.  3142—3149;  cf.  A.,  1922,  1,  330).— 
Ethylene  is  absorbed  by  benzene  hi  presence  of  alumin¬ 
ium  chloride  much  more  rapidly  than  is  ethyl  chloride. 
Benzene  dried  with  sodium  gives  bettor  results  than 
when  dried  with  calcium  chloride,  There  is  little 
variation  in  rate  of  reaction  between  60°  and  00". 
Absorption  is  preceded  by  an  induction  period  which 
may  bo  shortened  by  prior  refluxing  or  addition  of 
10%  of  ethylated  benzenes,  and  the  rate  of  reaction 
increases  as  the  products  accumulate,  until  a  maximum 
is  reached  when  about  4  mols,  of  ethylene  have  been 
absorbed.  Whilst  the  reaction  cannot  be  controlled 
to  give  a  single  product,  there  Is  preferential  form¬ 
ation  of  triethylbenzene ,  which  has  been  obtained  in. 
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80%  yield,  and  90%  of  hexaethylbenzene  can  be 
eventually  obtained.  The  optimum  molecular  ratio 
of  aluminium  chloride  to  benzene  appears  to  be 
1  :  13.  The  reaction  product  comprises  two  phases, 
one  of  which  contains  practically  all  the  aluminium 
chloride  associated  with  an  approximately  equal 
weight  of  hydrocarbons,  these  latter  being  always 
the  more  highly  alkylated,  with  an  especial  preference 
for  the  pentae t hy lbenzene .  The  highest  rate  of 
absorption  of  ethylene  observed  was  402  c.c..  per 
min.  per  mol.  of  benzene.  Toluene  absorbs  ethylene 
under  the  same  conditions  as  benzene.  The  absorp¬ 
tion  of  0*9  mol.  of  ethylene  by  3*04  inols.  of  toluene 
gave  a  mixture  eon  taming  toluene,  ethylbenzene  and 
xylenes,  ethyltoluenes,  and  higher  substitution  pro¬ 
ducts  of  b.  p.  up  to  above  207°,  the  fraction  of  b.  p, 
198 — 203°  being  highly  fluorescent.  Bromobcnzene 
affords  similarly  benzene,  ethylbenzenes,  brom mated 
ethylbenzenes,  and  tar.  Benzene  reacts  with  propyl¬ 
ene  under  similar  conditions,  with  formation  of  iso¬ 
propylbenzenes,  but  the  reaction  is  only  about  4% 
as  rapid  as  that  with  ethylene,  and  a  higher  degree 
of  alkylation  than  tetrafsopropylbenzenes  could  not 
be  obtained  on  account  of  tars.  Of  the  dnsopropyl- 
benzenes  formed,  the  m- derivative  forms  65%,  and 
the  trhsopropyl benzenes  contain  75%  of  the  1:3:  5- 
derivative.  1:2:  i-Trmojwo-pylhenzene,  b.  p.  237— 
237 *5°/ 752  mm.,  b.  p.  97— 97-5°/4  mm.,  dg  0*8593, 
rim  1*4855,  was  identified  by  oxidation  to  the  corre¬ 
sponding  bcnzenetricarboxylic  acid,  and  1  :  2  :  4  :  5- 
tetraimpropylbenzene,  m.  p.  117°,  b.  p.  260°/775  mm., 
was  isolated.  Propylation  of  toluene  takes  place 
more  rapidly  than  that  of  benzene,  the  products 
being  benzene,  toluene,  xylenes,  triethylbenzene,  and 
cymenes  (p-cymeno  preponderating)  and  products  of 
higher  b.  p.  Difsopropylbenzene,  naphthalene,  and 
aluminium  chloride  yield,  when  stirred  together  at 
90°  for  44  hrs.,  a  product,  b.  p.  264 — 266°,  probably 
i&oprop  ylnaph  thalene ,  together  with  unchanged 
naphthalene  and  other  unidentified  products,  cyclo- 
Hexene  reacts  vigorously  with  benzene  in  presence  of 
aluminium  chloride,  and  the  mixture  boils  when 
rapidly  stirred  for  30  sec.  The  product  contained  a 
small  proportion  of  cycJohcxylbenzene . 

F,  G.  Willson. 

Derivatives  of  ethylbenzene.  E.  L.  Clime  and 
E.  E,  Eeid  (J.  Amer.  Chem.  See,,  1927,  49,  3150 — 
3156) — Benzene  can  be  completely  converted  into 
ethyl  benzene  by  treatment  with  ethylene  in  presence 
of  aluminium  chloride  with  rapid  stirring  (11,000 
r.p.m. ;  cf.  A,,  1922,  i,  330)  if  the  more  highly  ethyl¬ 
ated  benzenes  are  added  to  the  succeeding  batch. 
Treatment  of  ethylbenzene  (700  g,),  stirred  at  3000 
r.p.m.,  with  a  mixture  of  nitric  acid  (510  g.,  d  1*42) 
and  concentrated  sulphuric  acid  (675  g.)  below  40°, 
the  reaction  mixture  being  subsequently  maintained 
at  the  ordinary  temperature  for  3  hrs.,  then  heated 
to  100°  during  4  hrs.  and  kept  at  100°  for  2  hrs,, 
affords  o-nitroethyl benzene ,  b.  p.  135°/37  mm.,  and 
p-nitroethyl benzene,  b.  p.  154°/37  mm,  (cf.  Schultz 
and  Flachslander,  A.,  1902,  i,  751),  in  the  proportion 
1*2  :  1  (cf.  Behai  and  Choay,  A.,  1894.  i,  280),  together 
with  some  2  :  4-dinitroethylbenzene  (cf.  Weisweiller, 
A.,  1900,  i,  291).  Both  i u ononit ro-deri vati ves  can 
be  reduced  to  the  corresponding  amines  by  means  of 


tin  and  hydrochloric  acid,  but  the  o-nitro- derivative 
is  only  slowly  reduced  by  iron  and  hydrochloric  acid 
or  ammonium  sulphide.  Reduction  of  the  2  :  4-di- 
nitro-derivativc  with  ammonium  sulphide  affords 
mainly  the  2-nitro-4- amino-derivative,  m.  p.  45° 
(acetyl  derivative,  m.  p.  110°),  but  some  4-nitro«2- 
aminoe  thy  lbenzene  is  also  formed.  The  o -amino- 
ethylbenzene  salt,  m.  p.  237— 239°,  and  p -aminoelhyl- 
benzene  salt,  m,  p.  247—249",  of  anthraquinone- 1  - 
b uty lthio h 5- su lphonic  acid  ivere  prepared.  Sulphon- 
ation  of  p-aminoethylbenzeno  affords  4-aminoethyl- 
ben ze ne-2-sn Iph onic  acid  (i amide ,  m.  p.  86°),  from 
which  ^dimdhylaminoA^ttliylazobenzene-^-sulphonic 
acid ,  closely  resembling  helianthine,  "was  obtained  in 
the  usual  manner.  Treatment  of  p-aminoethyl- 
benzene  hydrochloride  in  aqueous  solution  with 
bromine  yields  3  :  o-dibromoA’aminoethylbenzene,  m,  p. 
85°.  4-Ethyldiazoaminobenzene,  yellow,  m.  p.  75°,  is 
obtained  either  from  diazotised  aniline  and  y? -amino - 
ethylbenzene  or  from  diazotised  p-aininoethylbcnzene 
and  aniline.  o-EGiylphenylhydrazine ,  m.  p,  49—50°, 
b,  p.  156°/2S  mm.  (hydrochloride),  and  p-tolualdekyde- 
o-ethylph enylhydrazone ,  m.  p.  102*5 — 103  ',  are  de¬ 
scribed.  Ethyl p henylhy dro xy lam ine  could  not  be 
obtained.  4  :  4 '- /) iethylazoxybenzen e  is  obtained  by 
reduction  of  p-nitroethylbenzene  with  zinc  dust  and 
calcium  chloride  in  aqueous  alcohol,  and  yields  4  :  4'- 
die thy] azobenzene,  m.  p.  63°,  when  distilled  with 
iron  filings.  Only  a  trace  of  p- ethyl bcnzaldehyde 
was  obtained  from  ethylbenzene  by  the  Gattemiann- 
Koch  reaction,  Dvcs  obtained  by  coupling  diazotised 
O’  and  ^-aminoethylbenzenes  with  1  -naphthol-4  :  8- 
disulphonie  and  1  -naphthol-4-sulphonic  acid  arc 
slightly  deeper  in  colour  than  the  corresponding  dyes 
from  o-  and  p~toluidines.  F,  G.  Willson. 

m-Diethylbenzene  and  some  of  its  derivatives. 
J.  E.  Copknii a v e r  and  E.  E.  Reid  (J.  Amer.  Chcm. 
Soc,,  1927,  49,  3 1 57 — 3 1 64) . — w-Diethy  lbenzene,  b.  p. 
180*55°,  d%  0*8597,  1*4926,  can  be  separated  from 

the  mixture  of  isomeric  diethylbenzenes,  h.  p.  180— 
185°,  obtained  by  condensation  of  ethylene  and 
benzene  in  presence  of  aluminium  chloride,  by 
sulpho nation  of  the  mixture  with  12*5  mols.  of 
sulphuric  acid  at  15 — 20°,  fractional  crystallisation 
of  the  barium  salts,  of  w  hich  the  m- isomer  ide  is  the 
least  soluble  (cf.  Voswinkle,  A.,  1889,  1193),  and  then 
hydrolysing  the  barium  wi-diethylbenzenesulphonate 
with  sulphuric  acid  (cf.  Armstrong  and  Miller,  J.C.S., 
1884,  45,  148).  Treatment  of  m- diethyl  benzene 

(100  g.)  with  a  mixture  of  70%  (60  g.)  and  90%  (40  g.) 
nitric  acids  at  below*  30°  affords  mainly  4-niiro-w- 
diethylbenzene ,  b.  p.  133°/4  mm.,  1*0644,  rig 
1*5300.  Reduction  of  the  latter  with  iron  filings  and 
acetic  acid  yields  4 -amino~m-dieihylbenzenef  b.  p. 
116*5°/12  mm.,  b.  p.  141730  mm.,  dg  0*9545, 
1*5395  (hydrochloride ;  acetyl  derivative,  m.  p.  112— 
113*5° ;  benzoyl  derivative,  m.  p.  176*5°),  from  -which 
the  following  are  obtained  by  the  usual  methods : 
4 -hydroxy-,  b.  p.  124*5—125*57  dg  0*9794,  nf>  1*5218; 
4 ’Chloro’,  b.  p.  94*5° /12  mm.,  dg  1*0119,  rig  1*5149; 
4 *bromo-t  b.  p.  106-5°/12  mm,,  dg  1*2462,  rig  1*5359; 
4 dodo-*,  b.  p.  131*5712  mm.,  1*4740,  rig  1*5729 
(iodoso-chloride,  unstable,  m.  p.  51—53  decomp.) ; 
i’CyanO’l  :  3~diethylbenze?ie,  b.  p.  134°/12  111m.,  dg 
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0*9507,  ng  1*5195,  and  2  :  4  :  2' :  4'-fefrae%UAio- 
carbanilide,  m.  p.  144*5°.  Dyes  made  from  this 
amine  by  coupling  with  a  series  of  sulphonic  acids 
have  similar  but  more  intense  colours  than  those 
prepared  analogously  from  aniline  and  the  corre¬ 
sponding  xylidine,  IL  G.  Willson. 

Hydrogenation  of  tetraphenylmethane  and  of 
p-hydroxytetraphenylniethano  under  pressure. 
V.  N.  Ipattev  and  B.  N.  Dolgov  (Bulb  Soe.  cliim., 
1927,  [iv],  41,  1621 — 1625). — Hydrogenation  of  tetra¬ 
phenylmethane  at  SO — 100  atm.  and  275—285°  in 
resenee  of  nickel  for  5 — 6  days  affords  only  d \cydo- 
exylme thane,  b.  p.  251 — 253°,  eP  0*8743,  wf,  1*4755, 
together  with  tricycfchexylmethane,  m.  p.  4S df 
0*9274,  14907,  and  probably  a  little  phenyleycfo- 

hexylmethane.  Similarly  p-hydroxytetraplienyb 
methane  affords  cyriohexanol,  dicydohexylmcthone, 
and  tricpfchexylmeth&ne.  Tetracyriohexylmethane 
was  not  obtained,  probably  on  account  of  the  greater 
affinity  of  the  central  carbon  atom  for  hydrogen 
than  for  a  fourth  q/cloiiexyl  group,  (Of.  this  vol., 
169.)  k  ~  11.  Brightman. 

Reactivity  of  halogens  in  various  types  of 
naphthalene  derivatives.  J.  B.  Shoesmitk  and 
H.  Rublt  (J.C.8.,  1927,  309^3106 ;  ef.  A,,  1926, 
389,  1247;  1927,  962). — The  halogen  in  halogeno- 
naphthalene  derivatives  is  found  to  be  more  labile 
than  that  of  t ho  corresponding  benzene  derivatives.. 
Thus  1  -bromo  -  p- naphthol  is  more  easily  reduced  by 
an  acetic  acid  solution  of  hydrogen  iodide  than 

4- bromo*  a -naphthol  and,  probably  owing  to  quinonoid 
tautomer isat ion,  either  is  more  easily  reduced  than 
the  corresponding  bromophenol,  where  the  order  of 
reducibility  is  the  reverse.  The  order  of  the  ease  of 
hydrolysis  of  the  substituted  naphthylraethyl  bromides 
is  in  exact  parallel  to  the  corresponding  benzene 
series,  although  the  influence  of  the  second  benzene 
nucleus  approximately  doubles  the  rate.  Evidence 
of  the  transmission  of  influence  from  the  1-  to  the 

5- position  is  obtained  by  the  ease  of  hydrolysis  of 

the  following  a -naphthyl methyl  bromides  which  are 
in  the  order  5-methoxy->  unsubstituted>  5-bromo- . 
4-M  ethoxy- x-naphthylmetkyl  bromide,  m.  p.  1.1.9 — 120° 
(decomp, ),  is  prepared  by  the  action  of  a  benzene 
solution  of  hydrogen  bromide  on  the  corresponding 
carbinol.  %-Methoxy- ct-naphihoyl  chloride,  m.  p.  79°, 
obtained  by  the  action  of  thionyl  chloride  on  the  acid, 
yields  3 -methoxy- a- n aph tha Idehyde ,  in.  p.  00°  (oxime, 
m.  p,  102°;  p -nitrophenylhydmzone,  m.  p.  197°;  semi- 
carbazone,  m.  p.  200°),  which  may  be  converted  into 
Z-mUhoxynaphihylcarbinol,  m.  p.  88°.  4~Bromo-*- 
rmphthyl  methyl  ether,  b,  p.  18l°/18  mm,,  is  described, 
4 -M ethyl- a-naphikylca rbinol,  ni.  p.  75°,  prepared  by 
the  interaction  of  the  magnesium  compound  of 
4-bromo-l -methylnaphthalenc  and  paraformalde¬ 
hyde,  yields  4 -methyl- cc-naphtkylmethyl  bromide,  m.  p. 
77  A  ceto-4~bromo~2-metkyl-ot~  naphlkalidc,  m.  p. 

223  ,  obtained  by  the  bromination  of  the  correspond¬ 
ing  ace tomethy Inap hthalidc  (Lesser,  A.#  1914,  i,  33), 
yields  4-bromo-2-methyl-a-impMhylamine,  in.  p.  82°, 
on  hydrolysis,  5-Bromo-a-naphthaldehyde  {p-m/ro- 
phenylhyd razone,  m.  p.  263°)  yields  similarly  5-bromo- 
a- naph t hylcatb inol ,  uu  p.  124°,  and  o-bromo-i-naphthyl- 
methyl  bromide ,  m.  p.  101°.  5 -Methoxy-a-naphthjh 


carbinol ,  ni,  p.  98°,  and  5 -methoxy- x-naph tJiylm ethyl 
bromide,  m.  p.  65°,  are  also  described. 

G,  A.  C,  Gough. 

Derivatives  of  flnorene  :  2-chloro-fluorene 
and  -fluorenone.  P.  Ohanussot  (Anal.  Asoc. 
Quito.  Argentina,  1927,  15,  216 — 220,  and  Bull.  Soe. 
chim.,  1927,  [iv],  41,  1626— 1627 ;  cf,  A.,  1927,  962). 
— : 2-Chlorofi.uorenc,  m.  p.  96—97°,  was  prepared  from 
2-diazofluorene  by  Sandmeyer’s  reaction  and  yielded 
2-chlorojluormone,  m.  p.  125—126°,  on  oxidation. 
Direct  chlorination  of  iluorene  also  yields  2-chloro- 
fluorene  (ef.  Courtot  and  Vignati,  A.,  1927,  348,  654), 

R,  K.  Callow. 

2-Iodofluorene.  P.  Chanussot  (Bull.  Soc.  chim., 
1927,  [iv],  41,  1625—1826;  cf.  preceding  abstract).— 
2-Iodofluorcnc  was  obtained  by  the  author  prior  to 
Korezynski,  Karlowska,  and  ICierzek  (A.,  1927,  347) 
in  25—30%  yield  by  the  action  of  potassium  iodide 
on  fluorene-2-diazonium  chloride  (Actas  Trab.  II. 
Congr.  Quim,,  1924,  3,  77).  2-Chloro-  and  2-bromo- 
fluorene  were  similarly  prepared,  R.  Brightman. 

Unsaturated  residues  in  chemical  and  pharm¬ 
acological  relationship.  VI.  J.  von  Braun  and 
M.  Kuhn  (Bor.,  1927,  60,  [B],  2551—2557 ;  cf.  A., 
1926,  850,  and  previous  abstracts) . — The  outstanding 
influence  of  a  double  linking  in  the  py -posit ion  is 
exhibited  by  the  cycfopentenyl  group,  since  cyclo- 
pentenyl  and  allyl  derivatives  show  close  analogy  in 
their  stabilities  and  pharmacological  action,  cyclo- 

Pentenyldiethylamine, NEt2'  CH<[  ^  ,  b,  p .  1 64— 

165°  {hydrochloride,  m.  p.  127s;  picrate ,  m.  p.  124°), 
is  prepared  in  70%  yield  by  the  action  of  cyclopentenyl 
chloride  on  diethylamine  in  benzene  at  0° ;  it  is  con¬ 
verted  by  cyanogen  bromido  in  ethereal  solution 
exclusively  into  diethylcyanami.de,  b.  p.  Kfj  11  mm. 
cycldPentenyl  chloride  and  methylamine  afford  a 
mixture  of  cyclopentenylmethylamme,  C-H9*NHMo, 
b.  p.  1230  (hydrochloride,  m.  p.  124°;  pier  ate,  m,  j, 
136°),  and  dicydiopentenylmethylamine,  b,  p.  100°/ 
15  ram.  (non- crystalline  hydrochloride;  picrate,  m.  p. 
129°).  The  tertiary  base  yields  cyclopentenylmethyb 
amine ,  b,  p.  about  II0°/12  mm.,  when  treated  with 
cyanogen  bromide,  cy cl oPent enylmethylbenzylami ?ie , 
b.  p.  130°/12  mm.  (picrate,  m.  p.  1 15°),  and  cyanogen 
bromide  yield  the  hydrobromide  of  the  original  base, 
a  quaternary  bromide  which  could  not  be  obtained 
pure,  and  a  mixture  of  methylbenzyl-  and  cyclo- 
pentenyl  methyl  -  cyanamides.  The  cyclopentenyl 
group  is  therefore  loosely  attached  to  nitrogen, 
although  more  firmly  than  the  allyl  radical,  cyclo* 
Pentenyl  chloride  is  converted  by  ammonium  thio¬ 
cyanate  suspended  in  benzene  or  toluene  into  cyelo- 
pente nyllhiocarbimide ,  b.  p.  80°/14  mm,  (eyclopentenyl- 
phenylthiocarbamide,  non-crystalline ;  eye lopentenyl* 
p -tolylthiocarbamide,  m.  p.  186°;  cyolopentenyl^ 
naphtkylthiocarbamide,  amorphous),  Magnesiu  m 
phenyl  bromide  and  cycZopentenyl  chloride  afford 
cyclopentenylbenzene,  b.  p,  92— 93°/ 13  mm.,  ef? 
0*9668,  ng  1*5396  (dibromide,  b.  p.  130 — 135*/!  nun,), 
isomeric  or  possibly  identical  with  the  compound 
obtained  by  Borsche  and  Menz  (A.,  1908,  i,  147). 
cycldPentenyl  chloride  and  sodium  or  potassium 
phenoxide  suspended  in  toluene  give  eyefopentadiene, 
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phenol  (derived  from  primarily  formed  cycfcpentenyl 
phenyl  ether),  and  o-cyolopenienylphenol,  b.  p,  133— 
135°/12  mm.  (non-crystalline  acetyl  and  benzoyl  deriv¬ 
atives;  methyl  ether,  b*  p.  12o°/15  mm.) ;  tho  portion 
insoluble  in  alkali  hydroxide  gives  analyses  indicating 
a  compound  of  1  moL  of  phenol  with  2  mols.  of  cyclo- 
pent  ad  tone  or  1  mol.  o  f  e?/efopentenylphenol  with  1  mol. 
of  cye/opentadiene.  cyc/oPentadiene  reacts  vigorously 
with  phenols  but  not  with  phenolic  ethers  in  presence 
of  a  trace  of  hydrogen  chloride.  N-cycloFcnfeiM/Z- 
norcodeine s  m.  p.  113°  ( hydrochloride ,  m.  p.  188°  after 
softening  at  about  180°),  prepared  from  norcodeine 
and  cydopentenyl  chloride  in  toluene,  closely  re¬ 
sembles  allylnorcodeino  in  pharmacological  behaviour, 
whilst  5  -  cy  el  opmtenyl-  54s  op  ropylbarb  it  uric  acid,  m.  p. 
171 — 172°,  from  eycfcpentenyl  chloride  and  the 
sodium  derivative  of  5- «?opropvl barbituric  acid  in 
toluene,  is  almost  as  powerful  a  soporific  as  “  noetaL” 

H.  Week. 

Alternating  effect  in  carbon  chains.  XXII, 
Attempt  further  to  define  the  probable  mechan¬ 
ism  of  orientation  in  aromatic  substitution. 
&  1C  Ingold  and.  F,  E,  Shaw  (J.C.S.,  1927,  2918 — 
2920}, — Experiments  on  the  relative  speeds  of 
nitration  of  aromatic  compounds  of  certain  classes 
are  used  in  an  attempt  to  ascertain  the  comparative 
degrees  of  activation  induced  by  substituents  at  the 
0“?  m-,  and  ^-positions  of  the  benzene  nucleus.  The 
classes  of  compound  investigated  are  chosen  to  include 
eases  of  simple  inductive  effect  (toluene  and  benzyl* 
trimethylammonium  salts)  and  of  combined  inductive 
and  tautomeric  effect  ( ha logenoben zones )  (cf.  Ann. 
Reports,  1926,  140),  Inductive  effects  of  either 
sign  are  shown  to  operate  primarily  on  tho  o~  and 
p-positions,  whilst  an  appreciable  second-order  effect, 
always  of  the  same  sign  as  the  primary  effect,  is  relayed 
on  to  tho  imposition.  Tautomeric  effects  operate 
powerfully  on  the  o-  and  jl  posit  ions  but  no  similarly 
appreciable  second -order  effect  reaches  the  m-position. 
It  is  concluded  tentatively  that,  whilst  inductive 
effects  give  rise  to  an  essentially  permanent  (not 
necessarily  constant)  molecular  condition,  the  taut¬ 
omeric  effect  (apart,  possibly,  from  a  small  permanent 
residuum)  is  essentially  a  temporary  phenomenon, 
of  main  significance  at  the  moment  of  attack  by  a 
reagent.  The  mechanism  of  transmission  through 
the  nucleus  of  the  inductive  and  tautomeric  effects 
is  discussed.  M.  Clark. 

Sulphonation  in  basic  or  neutral  media. 
Arylsulph onanilidosulph onic  acids 
(Ar*S0o*NH*C,H4*S03H),  M,  Battegay  and  A. 
Schneider  (Bull.  Soc,  chim.,  1927,  fivj,  41,  1491— 
1494)  .—6  u  I  p  honation  of  p- toluenes  ulph  on  a  n  1  lide  iv  ith 
pyridinium  a nhydro sulphate  at  180—190°  yields  a 
sulpkonic  add  affording  the  calcium  salts 
(C7H  7<S02*N*C6H(pS03)Ca,  |H20  anti 
(0* H ,  'S02 *NH*C6 H4*S03)2Ca ,  the  sulphonic  group 
entering  the  para- position..  The  corresponding  deriv¬ 
atives  of  the  three  p-toluenesulphotoluidides  are 
similarly  obtained.  In  the  sulphonation  of  naphthal¬ 
ene  by  this  method  at  140°  and  170°,  rise  of  temper¬ 
ature  favours  tho  formation  of  the  a-sulphonic  acid, 
which  with  this  method  is  always  formed  in  greater 
amount  than  the  Sdsomeride.  It.  Bbjghtmak. 


Synthesis  of  substituted  carbamides  and  tMo- 
carbamides.  It.  M,  Hoy  and  J.  N.  Ray  (J.  Indian 
Cliem.  Soc.,  1927,  4,  339— 342).— Carbamide  when 
treated  with  aniline,  <?-,  m-}  and  p-toluidines,  and 
p-phenetidine  in  presence  of  phosphorus  pentoxide 
at  1 10—125°  gives  the  corresponding  monophenyb 
carbamides.  Small  quantities  of  the  s-diphenyl- 
carbamides  are  produced  also.  Thiocarbamide  with 
aniline  and  o-  and  p-toluidincs  yields  the  monophenyb 
thiocarbamides.  Urethane  and  thiourethane  react 
with  aniline  to  give  $  -  diphenylearbam  idc  and  5-di¬ 
phenyl  thiocarbamide.  H.  Burton. 

Derivatives  of  n-hexyl amine  with  dhlorodi- 
nitro-  and  chlorotrinitro-naphthaIen.es .  A.  P.  J. 
Hoogeveen  (Ree.  trav.  ehim.,  1927,  46,  918 — -924),— 
n-Hexylamine,  14255,  is  prepared  by  Frentzel’s 
method  (A.,  1S83,  1075),  improved  details  being 
given.  When  heated  with  the  appropriate  ehloro* 
nitronaphthalenc  in  alcohol  solution  at  100°  for  5  hrs* 
it  yields,  respectively,  2  :  4-dimiro- 1  -n-kexylamina-, 
m.  p.  64°;  2:4: 54rinitro-l-n-hezylamino~,  in.  p. 
97°,  and  1  :  0  :  B-trinii ro- 2 -n~h exylam ino - ,  m.  p.  164% 
-naphthalenes*  These  m.  p.  are  in  close  agreement 
with  those  predicted  by  Talen  (Digs.,  Leiden,  1927) 
and  by  van  der  Kam  (A.,  1926,  1240). 

J.  W.  Baker* 

Higher  alkyl  derivatives  of  toluene-p«sul- 
phony  1-p-naphthylamine.  2-«-Butyl-2~toluene- 
ji-sulphonyl-l :  2- -naphthyl ene diamine .  J.  Reilly, 
F.  J.  DrumMj  and  (Miss)  K.  O’Sullivan 
(J.S.C.I.,  1927,  46,  436— 437t;  cf.  Morgan  and 
Micklethwait,  1912,  101,  143), — On  heating 

p-naphthyl&mine  with  n- butyl  iodide  in  n- butyl 
alcohol,  0- naph thyl~ n- bulylamine ,  b.  p.  348—350°, 
if*  1*02,  is  obtained;  it  is  a  colourless  oil  with  a 
faint  violet  fluorescence ;  hydrochloride ,  m.  p.  176— 
178°;  p -bromobenzoyl  derivative,  m.  p.  125°.  When 
heated  with  toluenc-p- sulphonyl  chloride  in  pyridine 
solution,  (bnaphthy  b ?i-butylamine  yields  toluene- p- 
s  ulphon  i/I-n-  butyl- naphthylami  n  e ,  m.  p.  55—56% 
which  may  also  bo  prepared  in  better  yield  by  butyl- 
at  ion  of  toluene- -p- -sulphonyl-  p-napht  hy  lamme.  Nitr¬ 
ation  of  tills  product  in  glacial  acetic  acid  solution  at 
40—50°  yields  1  ~nilro-24olmm*p-mlphonyl-i\-buiyb 
naphihyiamine,  m.  p.  129 — 130%  which  is  reduced  by 
ammonium  chloride  and  zinc  dust  to  %iolume-p- 
sulphonyl  ~n~  butyl- 1  :  2 -riaphthyhnediaimne ,  in.  p.  119° 
{benzoyl  derivative,  m.  p.  150'°).  The  diazonium  salt 
of  this  base  is  comparatively  stable  in  glacial  acetic 
acid  solution  at  the  ordinary  temperature ;  it  yields 
with  (3-naphthol  a  scarlet  dye,  which  with,  sulphuric 
acid  gives  a  pure  blue  solution  not  changing  on 
dilution,  with  ehromotroplc  acid  a  purple  and  with 
y-aeid  a  chocolate- brown  dye.  The  diamine  couples 
with  diazosulphanilie  acid  to  give  a  violet  dye%  the 
sodium  salt  of  which  is  a  scarlet  powder  giving  a 
purple  coloration  with  sulphuric  acid. 

W.  J.  Powell. 

Trypanocidal  action  and  chemical  constitu¬ 
tion.  VII.  s-Carbamides  and  arylamides  of 
naphthylamine-di-  and  -tri-sulphonic  acidsf  with 
observations  on  the  mesomorphic  state.  I.  E, 
Bala  ban  and  H.  King  (J.C.S.,  1927,  30GS— 3097).— 
The  corresponding  m-nitrobenzoyl  derivatives  have 
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been  prepared  by  the  action  of  wt-nitrobenzoyl 
chloride  on  the  sodium  salts  of  1  -naphthylamine-3  :  6- 
disulphonic  add  (I),  2-napht hy lam ine- 6  :  8-di- 
sulphonic  acid  (II),  2-naphthylamine-4  :  8-disulphonic 
acid  (III),  2-naphthvlaminc-5  :  7-diaulphonic  acid 
(IV),  S-hydroxy-l-naphthylamine-3  :  O-disulphonic 
acid  (V),  S-hydroxy-2-naphthylamine-3  :  6-disulphonic 
acid  (VI),  and  1  -naph  thy  lam  ine-4  :  6  :  8-trisulphonic 
acid  (VII).  The  nitro-group  has,  in  each  ease,  been 
reduced  by  ferrous  hydroxide  and  the  amino-com¬ 
pounds  so  formed  have  been  converted  (a)  into  the 
^-carbarn ides  by  the  action  of  carbonyl  chloride  and 
(6)  into  the  *»-nitrobcnzoyl  derivatives.  These 
now  nit  ro-cora  pounds  (6)  have  been  reduced  to  the 
m'-aminohcnzoyl-m-aminobenzoyl  derivatives,  which 
have  again  been  phosgenated  to  give  a  further  series 
of  5-earbamides,  having  the  general  structure : 
CO(JSiH*CGH4*CO»NH*C6H4*CO#NHE)2.  5  -  Carb  - 
amides  have  also  been  prepared  from  the  original 
amino-acids  with  the  exception  of  (V),  which  yields, 
with  carbonyl  chloride,  I  :  8  -  ON  -  carbonylamino  - 
naphthol -3  ;  b-disulphonic  acid  [disodium  salt  +4H20 ; 
barium  salt).  The  toxic  and  trypanocidal  action  of 
these  substances  has  been  tested  on  mice  and  on  mice 
infected  with  Trypanosoma  equip erdum.  Trypanocidal 
action  appears  only  at  the  5- carbamide  stages  of  the 
amino  benzoyl  and  aminobenzoylaminobcnzoyl  deriv¬ 
atives  and  no  activity  is  exhibited  by  derivatives  of 
(I)  and  (VI).  The  substantive  dyeing  action  on 
cotton  was  determined  for  derivatives  of  (V)  and 
(VI)  by  measuring  the  colour  intensities  developed  on 
immersion  in  diazotised  ^-nitroanilinc  of  a  cotton 
skein,  which  had  been  previously  heated  at  100° 
with  an  aqueous  solution  of  the  derivative  and 
sodium  chloride.  The  most  pronounced  substantive 
effect  appeared  at  the  5-carbamide  stage  in  each  case 
and  this  was  confirmed  for  Bayer  205  (5-carbamide  of 
r/t/-  aminobenzoyl  -  m  -  aminotoluoyl  - 1  -naphthylamine- 
4:6: 8-trisulphonie  acid),  which,  at  a  dilution  of 
1  in  50,000,  gives  a  precipitate  with  clupcinc  sulphate 
in  presence  of  20%  sodium  chloride  solution.  It  is 
considered  that  substantivity  to  cotton  is  roughly 
paralleled  by  the  substantivity  either  to  the  tissues 
of  the  mammalian  host  or  to  the  trypanosomes  or 
to  both.  Many  of  the  derivatives  of  the  disulphonic 
acids  exhibit  to  a  pronounced  degree  the  phenomenon 
of  anisotropy  in  aqueous  solution.  The  following  are 
described  :  Derivatives  of  (I) :  B-carbamide  (  +  14H20) ; 
sodium  m  -  n itrobenzoyl  - 1  -  naphthylamine  -  3  :  6  -di- 

sulphonate  (+51HnO) ;  sodium  m- aminobenzoyl- 1  - 
naphthylamine  :  ^disulphonate  (+5H20)  [sodium 
hydrogen  salt  (+4HI20) ;  calcium ,  barium,  and  silver 
salts;  corresponding  diazo -  and  azoxy-  (  +  12R>0) 
compounds ;  B-carbamide  (+141H20)];  sodium,  m'- 
n i t robenzoyl-m-a m inobenzoyl - 1  -naphthylamine- 3  :  6-d i- 
milphonate  (+4H20) ;  sodium  hydrogen  mf -amino¬ 
benzoyl  -  m  -  aminobenzoyl  - 1  -  naphthylamine  -3:6-  di¬ 
sulphonate  (+  I0H2O)  [dfazo-compound ;  s -carbamide 
(+14H20)  derived  from  disodium  salt  (barium  salt)]. 
Derivatives  of  (II):  s -carbamide  (  +  10HoO)  (barium 
salt) ;  sodium  m-mtrobenzoyl-2-naphfhylarnineS  :  S« 
disulphonate  (+7H20) ;  sodium  hydrogen  \\\-aniino- 
benzoyl-2-  naph  t  hyla  mine  -  6  :  8  -disulpkmtate  (+5JK>0) 
[diazo-c ompound;  s -carbamide  (+13H20)  from  di¬ 
sodium  salt] ;  sodium  m '-ft itroben zoyl- m-aminobenzoyb 


2-naphthylamine- 6  :  8 -disulphonate  (+6H20);  sodium 
m'-  aminobenzoyl  -  m  -  aminobenzoyl  -  2  -  naphthylamine  - 
6  :  8- disulphonate  [sodium  hydrogen  (+5|H20),  mag¬ 
nesium,  calcium ,  and  barium  salts ;  diazosulphoiialc ; 
s -carbamide  (  +  16JH20)  (magnesium,  calcium ,  and 
barium  salts)].  Derivatives  of  (III)  :  B-carbamide 
(+5H20) ;  sodium  n\-nitrobenzoyl-2-naphthylamine- 
4:  8 -disulphonate  (+5H20);  sodium  m -aminobenzoyl- 
2- naphthylamine  A  :  8 -disulphonate  (+74H20)  [sodium 
hydrogen  salt  (+5|H20);  diazosulphonate ;  B-carb- 
amide  (+I2H20)  (calcium  and  barium  salts)];  m'- 
nitrobenzoyl-  m -ami n obenzoyl-2 -naphthylam ine-4  :  8-di- 
sulphonate  [disodium  salt  (+5H20) ;  barium ,  calcium, 
and  magnesium  salts] ;  sodium  hydrogen  m' -amino¬ 
benzoyl  -  m  -  aminobenzoyl  -  2 -naphthylamine  -4  :  8  -  di  - 
sulphonate  (+6iH20)  [s -carbamide  (  +  I4iH00)  ( mag¬ 
nesium ,  barium ,  and  calcium  salts)].  Derivatives  of 
(IV):  s- carbamide  (+7H20);  sodium  m -nit robenzoyT 
2 -naphthylamine-^  :  7 -disulphonate  (+5§H20);  sodium 
m  -  aminobenzoyl  -  2  -  naphthylamine  -  5  :  7  -  disulphonate 
[sodium  hydrogen  salt  (+4H20) ;  dmzo-compouwl ; 
B~ carbamide  (A15H20)  (barium  salt)] ;  sodium  nri- 
nilrobenzoyl-m-aminobenzoyl-2-naphthylamine-io  :  1-d i- 
sulphonate  (+9H20) ;  sodium  m* -aminobenzoyl -m - 
aminobenzoyl-2-naphthylamine-5  : 1 -disulphonate  [sod¬ 
ium  hydrogen  salt  (+54H20);  s -carbamide  (+SH20) 
(calcium  and  barium  salts)].  Derivatives  of  (V)  : 
sodium  l-m-nitrobenzamido-8-naphthol-Z  :  6 -disulpkon- 
ate  (+7H20)  (barium  salt);  sodium  1-m-aminobenz- 
a?nido-B-7iaphtJiol-3  :  § -disulphonate  [ sodium  hydrogen 
salt  (+5H20) ;  calcium ,  magnesium,  and  barium 
salts;  %-carbamide  (+13|H20)];  sodium  Dm *-nitro- 
benzoyl-m-aminobenzamido-  8  -  naphthol-2  :  6 -disnlphon- 
ate  (+7IH20) ;  sodium  hydrogen  I-m '-aminobenz- 
oyl-m  -  aminobenzamido  -  8  -  naphthol  -3:6-  disulphonate 
(+6|H20)  [s -carbamide  (+17iH20)  from  disodium 
salt].  Derivatives  of  (VI)  :  s -carbamide  (  +  10H2O) 
(barium  salt) ;  sodium  2-m-nitrobenzamido-8-naphthoU 
3  :  § -disulphonate  (+4  JH20)  (barium  salt) ;  sodium 
hydrogen  2  -  m-aminobenzamido-S-naphthol-S  :  0 -di- 
sulphonate  (+4H20)  [barium  salt;  diazosulphonate; 

carbamide  (+8£H20)  (calcium  and  barium  salts) 
from  disodium  salt] ;  sodium  2-nT-nitrobenzoyl-m- 
aminobenzamido  -  8  -  naphthol  -  3:6  -  disulphonate 
(-f-7H20)  (calcium  and  barium  salts) ;  sodium  hydrogen 
2-m' -aminobenzoyl-m-aminobenzamido-8-naphtkol-3  : 0- 
disulpkonate  (-f*8JH20)  [s -carbamide  (+9H20)  (• mag¬ 
nesium ,  calcium,  and  barium  salts)  from  disodium 
salt].  Derivatives  of  (VII)  :  s-azrbamide ;  sodium 
m  -  nitrobenzoyl - 1  -naphthylamine -  4  :  6  :  8 - trisulpko nate 
(+4JH20)  (calcium  and  barium  salts);  sodium 
m-aminobenzoyl-\ -naphthylamine A  :  6  :  8 -trisvlphonate 
[s- carbamide  (~|~4H20)] ;  sodium  m* -nilrobcnzoyl-m - 
aminobenzoyl  •  1  -  naphthylamine  -4:6:  8-trisulphonate 
(4“8H20)  (calcium  and  barium  salts) ;  sodium 
mf -aminobenzoyl  *  m  -  aminobenzoyl  -  1  -  naph  thy  la  mine- 
4:6:  8-trisulphonate  (+3JrH20)  [disodium  salt;  s -carb¬ 
amide  (+8H20) ;  barium  salt].  M,  Clark. 

Substitution  products  of  3-nitro-  and  3-amino - 
diphenyl.  W.  Bl  a  key  and  H.  A.  Scarborough 
(J.C.S.,  1927,  3000 — 3009 ;  ef.  A.,  1927,  656).— 
4 Chloro - 3-nitrodiphenyl  (I),  m.  p.  89°,  T  :  4-r-dtchloro - 
2-niirodiphenyl  (II),  m.  p.  1 15°,  (2#  :  4'  :  5  l)4richloro- 
8 -nit rod i phenyl ,  m,  p.  211°,  and  (2f  :  4f  :  5  :  6*  ?)- 
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ietrackloro-3~nitrodiphenyl ,  m.  p.  175°,  are  obtained 
by  direct  chlorination  of  3«nitrodiphenyl  in  presence 
of  ferric  chloride  under  varying  conditions  of  temper¬ 
ature  and  duration  of  heating.  Reduction  of  com¬ 
pounds  (I)  and  (II)  with  alcoholic  stannous  chloride 
in  presence  of  concentrated  hydrochloric  acid, 
followed  by  acetylation,  gives  ¥ -chloro-S-acetamido- 
diphmyli  m.  p.  184°,  and  2f  ;  4  :  4 ' -  trick! oro- 3-aeet- 
amidodipkenyl,  m,  p.  170°,  respectively,  converted 
by  hydrolysis  into  4' - chlorti* 3-« mi nodiphenyl,  in.  p. 
82°,  and  2f  :  4  :  4# -tricMoro-3-aminodiphenyl,  m.  p, 
105°.  Bromination  of  3-nitrodiphenyl  yields  4'- 
bromo^nitrodiphenyl,  m>  p.  95°,  and  further  brom ill¬ 
ation  does  not  occur.  4'  -Bromo-Z-atelamidodiphenyl 
has  m.  p.  193°  and  4'- bromo-Z-aminodiphenyl ,  m.  p. 
105°.  Further  bromination  of  the  last-named  com¬ 
pound  gives  2:4:  4'  :  $4etrabromo-Z-aminodiphenylt 
in,  p.  104°.  Nitration  of  3-nitrodiphenyl  in  fuming 
nitric  acid  solution  gives  a  mixture  of  3  : 4'~dinitro- 
diphenyl,  m.  p,  189%  and  T  :  3 - dinitrod ipheny  1 . 
Further  nitration  of  either  compound  in  sulphuric 
acid  solution  yields  2' :  3  : 4  :  i'-letranitrodiphenyl, 
m.  p.  173°,  which  gives,  on  treatment  with  piperidine, 
T  :  3  :  4'  -  trinit.ro  -  4  -  piperi  dinod  ipheny  L  Treatment 
of  3-acetam idodiphenyl  with  sodium  hypochlorite 
yields  N -chloro-3~acetamidodiphenyl ,  m.  p.  87"%  con¬ 
verted  by  alcohol  and  acetic  add  into  4 -chloro- 
Z~acelamidodiphenyl  (III),  m.  p.  148°,  alternatively 
obtained  by  direct  chlorination  of  3-acctamido- 
diphcnyl  in  glacial  acetic  acid  solution.  4-<7Woro~3- 
mninodiphcnyl  hydrochloride  has  m.  p.  247s  (dccomp.). 
Treatment  of  (III)  with  sodium  hypochlorite  gives  an 
unstable  N-chloroamine.  Bromination  of  3-amino- 
diphenyl  in  carbon  tetrachloride  solution  gives 
&-bromo-Z-aminodiphmyl  hydrobromide ,  in.  p,  255° 
(decomp,),  and,  after  prolonged  treatment,  2:4:6- 
tribromoAl  -aminodiphenyl ,  in.  p,  141°,  which  is 
quantitatively  obtained  bv  bromination  in  acetic 
acid  solution.  Deamination  gives  2:4:  bdribromodi- 
phenyl,  in,  p.  64°.  Direct  bromination  of  3-aeet- 
am idodiphenyl  in  glacial  acetic  acid  at  the  ordinary 
temperature  gives  4- brmnoS-aMamidodtphenyl$  m.  p. 
163%  whilst,  in  the  presence  of  excess  of  bromine  and 
at  100 — 120%  4  :  6 -d ihromo- 3 -aceiam idodiphenyl,  in.  p. 
149°,  is  obtained.  These  compounds  were  converted 
respectively  into  3  : 4 -dibrwnodi phenyl,  b.  p.  215°/ 
15  mm.,  and  2  :  ^dibromodiphmyl ,  b,  p.  235°/15  mm. 
Nitration  of  3-acefcamidodiphenyl  in  a  mixture  of 
glacial  acetic  acid  and  acetic  anhydride  at  70°  gives 
4-flitro  -3  -accfumi  dodiphenyl,  ra.  p.  115%  4«2ftfro~ 
3  -am  inod  ipheny  l  has  m.  p.  116%  Nitration  of 
3-acetam  idodiphenyl  and  of  4-bromo-3-acetawido- 
d ipheny  1  in  fuming  nitric  acid  solution  gives  4'-mTro- 
3-acetam idod (phenyl ,  m.  p.  192°,  and  4 -bromoA' -nitro- 
3 -amtamidodiphmyl,  m,  p.  158%  respectively.  4'- 
Nitro^aminodiphemjl  has  m.  p,  137°  and  Chroma- 

-nitro-Z-aminodiphenyl  has  m.  p,  145°, 

M.  CmiRK. 

Action  of  chloroacetone  on  diazonium  hydr¬ 
oxides.  G.  Favbel  (Bull.  Boc.  chim.,  1927,  [iv], 
41,  1494 — 1497). — The  presence  of  the  electro¬ 
negative  chlorine  and  carbonyl  group  confers  on 
chloroacetone  properties  analogous  to  those  of 
ay-diketones.  Thus  an  aqueous  solution  of  benzene- 
diazonium  chloride  at  0°  in  presence  of  sodium 


acetate  gives  with  chloroacetone  a  reddish-yellow 
precipitate,  probably  the  azo-derivative, 
COMe-GHObNINPh,  which  is  rapidly  transformed  into 
the  phenylhydrazone  of  pyruvyl  chloride, 
COMrCCCN-NHPh,  m.  p.  136—137°  (yield  30%). 
The  o-  and  p 4olylhydrazonm  of  pyruvyl  chloride, 
m.  p.  109 — 110°  and  145 — 146°  respectively,  are 
obtained  analogously  in  yields  of  25%  and  15%. 

R.  Brightmaf. 

Side-chain  derivatives  of  alky  Ici/cf  ©pentanes. 
Tertiary  alcohols,  unsaturated  and  saturated 
hydrocarbons.  G.  Ckavahne  and  P.  Becker 
(Bull.  Soc.  chim.  Belg.,  1927,  36,  591 — 604). — 
Magnesium  alkyl  bromides  react  with  cr/cfopentanone 
to  form  1  -  al  ky  leydbpen  tan  - 1  -  ols ,  which  are  sometimes 
accompanied  by  cyclopen tanol,  thus  demonstrating 
the  reducing  action  of  the  Grignard  reagent.  The 
following  data  are  recorded  :  ethy  leycTopentanol , 
b.  p.  154*5 — 155*2°/ 7 60  mm.,  df  0*9225  (attophanate, 
m.  p.  169°);  n-propylcyclopentanol ,  b.  p.  175*2 — 
175*77760  mm.,  df  0*9083,  df  G*9044±Q‘000o  (alio- 
phanate,  m.  p.  178°);  n-bulylcyelopenta not,  b.  p. 
195-4— 195*9° /760  mm.,  df 85  0*9022,  df  *  0*8989  {alio- 
phanate,  m.  p.  181°).  Dehydration  of  these  tertiary 
alcohols  by  passing  over  alumina  at  300°,  heating 
with  dry  aluminium  sulphate  at  120—130°,  or 
application  of  Wuyts*  method  using  p- toluene- 
sulphonic  acid  as  catalyst  furnishes  ethylci/dopentene, 
b.  p.  106*5—1077760  mm.,  m.  p.  -123*3%  df  0*8041, 
df  0*8000  (ef,  Wallach  and  von  Martins,  A.,  1909,  i, 
383),  which  is  oxidised  by  chromic-acetic  acids  to 
propiobutyric  acid ;  n-propylcyciopentene,  b.  p. 
131*5— 132*5 °/7 60  mm.,  m.  p.  -100*3%  df  0*8056, 
df  0*8015  (ef.  Eisenlohr,  A.,  1926,  718),  which  is 
oxidised  by  potassium  permanganate,  forming  mainly 
butyrobutyric  acid  and  small  amounts  of  glutaric, 
succinic,  propionic,  and  butyric  acids ;  n-butylcyclo- 
penlene,  b.  p.  157*5 — 158°/760  mm.,  m.  p,  —95*75% 
df*  0*8101.  Reduction  of  these  uixsaturated  hydro¬ 
carbons  with  hydrogen  in  presence  of  acetic  acid  and 
platinum-black  affords  ethyleyelopentane,  b.  p.  103— 
103*2°/760  min.,  m.  p,  —137*9%  df*  ‘0*7711,  df 
0*7669;  n-propylcyclopcntane,  b.  p.  131*3 — 131*5°/ 
760  mm.,  m.  p.  -120*3%  df*  0*7814,  df-  0-7772 ; 
n-butylcyoiopentane,  b.  p.  156-87fc0-l/760  mm., 
m,  p.  —108*2°,  df™  0*7887,  df-  0*7848.  Critical 
solution  temperatures  of  these  last  hydrocarbons 
in  aniline  are  given,  together  with  numerous  values 
of  the  refractive  indices  of  all  the  compounds 
examined.  H.  Burton, 

cis-ttmis  Isomerism  and  steric  hindrance.  VI. 
2-PropylcijeCohexanols.  G.  Vavon  and  P.  Anzxani 
(Bull.  Soe.  chim.,  1927,  [iv],  41,  1638—1649),— 
o-Fropylphenol,  b.  p.  100 — 101°/I0  mm.,  214—216° 
760  mm.,  obtained  by  hydrogenation  of  o-allyl phenol 
in  acetic  acid  in  presence  of  platinum,  on  further 
hydrogenation  affords  a  mixture  of  2-propyIcyclo- 
hexanols,  b.  p,  199—201°,  rich  in  the  Cis-isomeride, 
and  about  25—30%  of  propyleyclohexane,  b.  p. 
154%  2-propylcycMiexanonc  forming  an  intermediate 
stage.  cm-2-Propylcyolokexanol  lias  b.  p.  84° /10  mm., 
df  0-9247,  rif>  1  *4688  (phenylureihane,  m.  p.  97 — 97*5° ; 
hydrogen  pkthalate,  m .  p,  107—108° ;  hydrogen  succinate , 
m,  p.  31 — 323 ;  benzoate ,  b.  p.  177—178714  mm., 
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df  1-0262,  n\f  1*5150 ;  isovalerate,  b.  p.  138 — 139°/ 
18  mm.,  d\l  0*914,  n\)  1-450).  trans-2-PropyZcyclo- 
hexanol,  b.  p.  90°/14  mm.,  d  0*9160,  n\)  1*4668 
(hydrogen  phthalate,  m.  p.  120 — 121  °  ;  phenylur  ethane, 
in.  p.  69 — 70°  ;  hydrogen  succinate ,  in.  p.  48 — 49*  ; 
benzoate,  b.  p.  179 — 180°/15  mm.,  df  1*0154,  nj?  1*513  ; 
isovalerate,  b.  p.  129— 130°/ 13  mm.,  d  0*9131, 
n\)  1*4490),  is  obtained  by  heating  the  sodium  deriv¬ 
ative  of  the  cis- isomeride  at  200u,  or  in  85%  yield  by 
hydrogenation  of  propylcyclohexanone,  b.  p.  83— 
84°/ 13  mm.,  198 — 199°/760  mm.,  d\s  0*9145,  ft]? 
14558.  The  latter  is  obtained  by  oxidising  the  crude 
mixture  of  2-propylcycZohexanols,  b.  p.  199—201". 
Its  oxime,  m.  p.  67—68°,  with  hydrogen  in  aqueous 
hydrochloric  acid  in  presence  of  platinum- black  gives 
2 -propylcyclohexijl- $-hydrozyla?nine ,  m.  p.  64—65". 
The  semicarbazone ,  m.  p,  133*5 — 134°,  similarly 
affords  2-p ropylcyclohexylsein icarbazide,  m.  p,  103— 
104°  { hydrochloride ,  m.  p.  146—148°). 

m-2-PropylcycZohexanol  is  esterified  only  a  little 
more  slowly  than  the  trans -isomeride,  the  difference 
being  rather  more  marked  in  presence  of  a  catalyst. 
Similarly,  the  trans  -hydrogen  phthalate  is  hydrolysed 
more  rapidly  than  the  ciVisomeride,  the  ratio  of  the 
velocity  coefficients  in  water  being  3*6  at  39°  and 
2*9  at  69°;  in  75%  alcohol  the  corresponding  ratios 
are  2*3  and  2*2.  The  steric  effect  of  the  propyl  group 
is  thus  much  less  marked  than  that  of  the  isopropyl 
group  in  the  corresponding  2  -isopr  ojiylcycZoh exanol 
derivatives  (cf.  Vavon  and  Callier,  A.,  1927,  455),  as 
the  theory  of  steric  hindrance  requires.  For  the 
hydrogen  succinates  the  ratio  of  the  velocity 
coefficients  for  hydrolysis  of  the  trails-  and  cts-forms 
in  water  at  17°  is  4*0 ;  for  the  benzoates  in  75% 
alcohol  at  17°,  the  ratio  is  3*9 ;  and  for  the  isovalerates 
in  75%  alcohol  at  30°,  2*5.  R.  Brightman. 

D  iliy  dr oxy dip lienyl  sulph  ones  ( hy dr oxysulph o  - 
benzides).  J.  Zehenter  and  E.  Fauser  (J,  pr. 
Chem.,  1927,  [ii],  117,  233— 244).— Treatment  of 
phenol  with  fuming  sulphuric  acid  (15—20%  S03)  at 
ISO — 190°  (cf.  Annaheim,  A,,  1874,  795)  yields  mainly 
4 : 4'-dihydroxydiphenylsulphone,  together  with  a 
small  amount  of  an  isomeric  compound,  m,  p.  173— 
174°  (diacetate,  m.p.  121° ;  dibenzoate ,  m.  p.  205° ;  sodium 
salt),  which  is  converted  by  dilute  nitric  acid  into  a 
d i n itrod ihyd roxydiphe nylsulpho ne ,  m,  p.  229 — 230°. 
Treatment  of  the  sul phone  with  concentrated  sul¬ 
phuric  acid  at  the  ordinary  temperature  for  24  hrs. 
gives  a  water-soluble  product,  whilst  similar  treatment 
of  4  : 4'-dihydroxydiphenylsulphone  affords  a  di- 
sulphonic  acid,  [C(iH3(0H)(S03H)]2S02,  m.  p. 
(anhydrous)  212—214°,  m.  p.  (+8H20),  66—68° 
after  previous  softening  [potassium,  barium  (+4H20), 
and  lead  (+2H20)  salts].  Sulphuric  acid  at  90— 
100°  converts  the  sul  phone  into  a  phenoldisulphonic 
acid  [barium  salt  (+511,0),  loses  3EUO  at  170°,  and 
decomposes  at  higher  temperatures],  and  at  180—190° 
to  a  phenolirisulphonic  acid  [potassium  salt  (+4TRO), 
loses  2H20  at  150°].  H.  Burton. 

Alcohol  additive  products  of  the  hromo™ 
derivative  of  mixed  ethers  and  bromo-deriv- 
ative  ol  p3-diphenoxypropane.  D.  M.  Birosel 
(Philippine  J.  HcL,  1927,  34,  153 — 160). — A  review 
of  the  literature  leads  to  the  conclusion  that  the 


action  of  alcohols  on  bromine  derivatives  of  propenyl 
compounds,  in  which  the  side-chain  is  directly 
attached  to  the  benzene  ring,  is  a  general  reaction  for 
the  bromine  derivatives  of  inalkyl  compounds.  It 
is  now  shown  to  be  applicable  to  compounds  in  which 
the  side-chain  is  connected  through  oxygen  to  the 
aromatic  nucleus.  Direct  brornination  of  p-bromo- 
phenyl  isopropyl  ether  in  chloroform  solution  gives 
2:4:  Qdribromophenyl  fi-bromoisopropyl  ether ,  m,  p. 
93°,  which  when  boiled  with  methyl  alcohol  in  the 
presence  of  silver  nitrate  gives  2:4:  64 ribromojihenyl 
8 -methoxyisopropyl  ether ,  m.  p.  118—120°,  and  with 
ethyl  alcohol  the  corresponding  ethoxy- compound, 
m.  p.  130 — 132°.  Interaction  of  the  foregoing 
brom mated  mixed  ether  and  phenol  gives  a  compound, 
m.  p.  125 — 130°,  not  further  characterised,  which  on 
brornination  gives  p+di-2  :  4  :  6 - tribromo phenoxy- 
propane,  m.p.  86*5°.  A  comprehensive  bibliography 
is  included.  E.  Holmes. 

Replacement  of  sulphonic  groups  by  nitro- 
groups  in  aromatic  amino-compounds,  R.  L. 
Datta  and  P.  S.  Varma  (J.  Indian  Chem.  Soe.,  1927, 
4,  321—324). — Nitrous  fumes  convert  sulphanilie  acid 
or  anilinedisulphonic  acid  in  aqueous  suspension 
into  2:4:  6-trinitrophenol .  Aniline-m-sulphonic  acid 
yields  2  :  5-dinitrophenol.  Similarly,  from  p-nitro- 
anilinesul phonic  acid,  dimethylanilinesulphonic  acid, 
o-toluidine-5-sulphonic  acid,  o-toluidine-3  : 5-disul- 
phonic  acid,  m-toluidinesulphonic  acid,  p-toluidine- 
3-sulphonic  acid,  p-toluidine-3  :  5-disulphonic  acid, 
and  m-xylidinesulphonie  acid  there  were  obtained 

2  :  4-dinitrophenol,  2:3:  4- trinitrodimethyl aniline, 

3  :  5-dinitro-o-cresoI,  3  :  5-dinitro-o-cresol,  2:4;  6-tri- 
nitro-m-cresol,  3  :  5-dinitro~p-cresol,  oxalic  acid,  and] 
5-nitro-l  :  3  :  4-xylenol,  respectively.  H.  Burton. 

Replaceability  of  the  halogen  atom  in  1-chloro- 
2  :  4-dinitr o-5-ethoxy (methoxy ) -b enzene  by  alk- 
oxy  groups.  H.  F.  J.  Lora  kg  (Rcc.  trav.  chim., 
1927,  46,  891 — 902). — The  velocity  of  replacement  of 
the  chlorine  atom  in  l-chloro-2  : 4-dinitro-  or  1-chloro- 
2  : 4-dinitro-5-methoxy(and  ethoxy) -benzene  by  a 
methoxy-  or  an  ethoxy-group  by  the  action  of  the 
sodium  alkoxide  has  been  measured  at  various 
temperatures.  The  values  of  the  bi molecular  reaction 
coefficients  at  0°,  10°,  15°,  20°,  and  25°  for  sodium 
cthoxide  are  :  with  l-chloro-2  :  4-dinitrobenzene,  0*36, 
+05,  +80,  2*91,  and  4*90  (cf.  Luloffs,  A.,  1902,  i,  87, 
whose  values  require  to  be  halved) ;  with  1-ehloro- 
2  :  4-dinitro -5-ethoxybenzene,  0*11,  0*22,  0*46,  0*61, 
and  +11,  respectively.  With  sodium  meth oxide  and 
l-chloro-2  : 4-dinitrobenzene,  the  values  are  0*11, 
— ,  0*59,  — ,  and  1*49,  and  with  l-chloro-2  :  4-dinitro- 
5 -methoxy benzene,  0*037,  0*091,  0*20,  0*30,  and  0-47* 
respectively.  The  ratio  of  the  velocities  of  replace¬ 
ment  of  the  halogen  atom  in  the  unsubstituted  and 
in  the  5 -al ko xy -ehlor odinitrobenzenes  are  therefore 
3*4  :  1  and  3:1,  respectively,  in  the  two  series. 

J.  W.  Baker, 

Action  of  light  on  colouring  matters  contain¬ 
ing  the  nitro-group.  A.  Seyewetz  and  D. 
Mounter  (Compt.  rend.,  1927,  185,  1279 — 1281). — 
Textiles  of  animal  or  vegetable  fibres  impregnated 
with  nitrophenols,  nitroamines,  or  even  colourless 
nitro -com pounds  turn  brown  when  exposed  to  day- 
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light  or  ultra-violet  rajs.  Reduction  apparently 
takes  place,  as  reducing  agents  hasten,  and  oxidising 
agents  retard,  the  effect.  The  brown  substance  thus 
formed  from  picric  acid  on  calico  was  isolated,  by 
extraction  with  alkali  and  precipitation  with  acid, 
and  found  to  contain  nitro-  or  nitroso-groupa,  but 
no  ami  no -group.  This  substance  may  be  an  azo  ¬ 
compound  derived  from  an  azoxv-reduction  product 
ol  picric  acid.  11  W.  Akdjgrson. 

Acyl  derivatives  of  o-aminophenoL  11.  E. 
Nelson,  N,  W.  Smock,  and  W.  H.  Sowers  (J.  Atncr. 
Chem.  Soc.,  1927,  49,  3129—3131;  cf.  A,,  1926, 
833). — Treatment  of  tsoamyl  o-hydroxycarbanilate 
with  n- butyl  chloroformate  affords  the  corresponding 
carbo-n-butoxy- derivative,  m.  p.  77°,  the  reverse 
reaction  taking  place  on  hydrolysis.  Acylation  of 
n- butyl  o-hyd roxy car banilat c  with  Isoamyl  chloro¬ 
formate  affords  the  same  diacyl  derivative,  indicating 
the  migration  of  the  carbo-  w  -but  oxy-groirp  from  the 
nitrogen  to  the  oxygen  atom.  Treatment  of  isomnyl 
o-hvd roxvearbaniiate  with  fsobutvl  chloroformate 

it.*' 

affords  the  corresponding  car6oiso6«to^/-derivative, 
m.  p,  01  *o0,' which yields  the  original  isoamyl  odiydroxy- 
carbanilate  on  hydrolysis.  The  same  diacyl  derivative 
is  obtained  from  wobutyl  odmlroxycarbanilate  and 
tsoamyl  chloroformate,  indicating  the  migration 
of  the  carboisob  utoxy-group.  o -Benzam  idophenyl  n- 
propyl  carbonate ,  m.  p.  52°,  is  obtained  normally 
from  o-benzamidophenol  and  n -propyl  chloroformate, 
and,  by  rearrangement,  from  propyl  o -hydroxy - 
carbanilate  and  benzovl  chloride,  the  carbo-n- 
propoxy -group  migrating  from  nitrogen  to  oxygen. 
Acylation  of  isopropyl  o-hydroxyearbanilate  with 
benzoyl  chloride  proceeds  normally,  with  formation 
of  the  corresponding  benzoate,  m.  p*  82°.  The  latter 
is  also  obtained  by  treatment  of  o-benzamidophenol 
with  isopropyl  chloroformate,  indicating  migration 
of  the  benzoyl  group  from  nitrogen  to  oxygen. 

F.  G;  Whxson. 

Use  of  hydrogen  peroxide  for  iodine  and  other 
substitutions  in  aromatic  compounds.  J,  E. 

Marsh  (J.C.S.,  1927,  3164) , — Examples  are  given  of 
the  use  of  hydrogen  peroxide  (30%)  in  effecting 
iodination  of  phenol  and  (bnaphthol ;  phenol  can  also 
be  brora  mated  or  chlorinated  using  a  bromide  or 
chloride  with  hydrogen  peroxide  in  acetic  acid.  The 
method  has  also  been  extended  to  the  introduction  of 
the  thiocarbimidcu  group.  The  reaction  between 
dimethylaniline  and  potassium  thiocyanate  in  glacial 
acetic  acid  solution  followed  by  the  gradual  addition 
of  hydrogen  peroxide  produces  a  compound,  probably 
a  dimcthylaminobenzthiazolc.  R.  A,  Peatt. 

m-4-Xylenol  and  some  derivatives,  L.  Pal- 
fray  and  T,  Bitboc  (Convpt.  rend.,  1927,  185,  1479— 
1481 ) . — m -4-Xylenol ,  b.  p.  97 — 98°/14  mm,,  df 
1*0276,  <  1*5420,  Sn  37*41  (acetate,  b.  p.  107*5— 
10S*5°/13  mm.,  1*0298,  nf*  1*4990,  R®  46*79; 
propionate,  b.  p.  121*4 — 121*6°/(corr.)15  mm.,  df 
1*0104,  «]]  1*4944,  Ad  51*28;  benzoate,  b.  p,  110*5— 
lll°/lo  mm.,  in.  p.  37 — 38°),  reacts  with  ethyl 
chloroacctate  to  form  ethyl  m-4 -xylyloxyacetaic,  b.  p. 
160— 150-2°/14  mm.,  df  1*0563,  nf,  1*4942,  B®  57*89 
(free  acid,  m.  p.  140*5°).  Bromination  of  the  xylenol 
in  acetic  acid  yields  the  5-bromo-derivative,  b.  p. 


105*5— 106*5°/ 14  mm.,  m.  p,  8*5- — 9%  df*  1*4392,  n\f* 
1*5642,  45*44  (cf.  Orton  and  Coates,  1907, 

91,  53)  {acetate,  b.  p.  137*6 — 137*9°/14  mm.,  df 
1*3684,  nfj  1*53115,  54*97  ;  propionate,  b.  p.  154— 

154*5°(corr,)/14  ram,  df  1*3275,  nf}  1*5246,  ED  59*31 ; 
benzoate 3  b.  p.  216°(corr«)/15  mm,  m.  p.  54°). 

"H.  Burton. 

Course  of  oxidation  in  aryl thio ary lides  [de¬ 
rivatives  of  Ph‘S*NHPh] .  E.  GeBAUER-FuLNEGG 
and  E.  Riesz  [with  A.  Lorenz  and  R.  Pollax] 
(Monatsh.,  1927,  48,  645 — 658), — 1 The  oxidation  of 
the  compounds  formed  by  the  reaction  of  4-ch!oro«2- 
nitro- 1  -chlorothiol  benzene  with  aromatic  amines  is 
studied.  4:-Ckloro-2*nitro-l-anilinothiclbenzene,  m,  p. 
100°,  is  oxidised  by  peracetic  acid  to  a  brownish- 
violet  nit ro-eompound ,  C21H16|0r  m  04N4C12S2,  decomp. 
135 — 137°,  reduced  by  zinc  and  acetic  acid  to  the 
corresponding  amine,  decomp.  115 — 116°,  and 
unaffected  by  the  Claasz  reaction  (A,,  1912,  i,  851). 
Reduction  of  the  original  anilide  causes  decom¬ 
position  with  formation  of  acetanilide.  The  action 
of  chlorine  yields  4*chloro-2-nitrobenzenesulphonyl 
chloride  and  ammonium  chloride,  and  the  same 
compounds  are  obtained  from  the  oxidised  product. 

4-Chloro-2-nitro- 1  -diphenylamhiothiolhenzene,  m .  p. 
127°,  is  oxidised  slowly  by  peracetic  or  chromic  acid 
to  unidentified  products.  Nitric  acid  in  acetic  acid 
nitrates  the  two  phenyl  groups,  yielding  thus  a  tri - 
n i/ro-compouiid ,  decomp.  140—176°. 

Hydrazobcnzene  with  the  clilor oth  iolbcnzene  gives 
equal  amounts  of  benzidine  and  azobenzene,  with 
a  large  amount  of  4  :  4'-diehloro-2  ;  2'-dinitrodi- 
phenyldisulphide.  Benzidine  yields  bis-i^chloro- 
2  -  w itrophenylthiol )-pp* -diaminodiphenyl,  m.  p.  235° ; 
oxidation  products  could  not  bo  isolated.  Dihydro- 
phenazine  yields  the  hydrophenazine  hydrochloride 
double  salt  (Hinsberg  and  Garfunkel,  A.,  1897,  i,  123), 
phenazine,  and  4  :  4/-dichloro-2  :  2'«dinitrodiphenyl- 
disulpliide.  o-Ghloroaniline  yields  4~ckloro-2~nitro- 

1  -o-chloroanilinotk iolbenzene,  m.  p.  112°,  "which  is 
oxidised  by  peracetic  acid  to  a  substance, 

C,4H u04N4B2G14 ,  decomp.  170°.  E.  W.  Wiqnall. 

Direct  methylthiolation .  Application  in  the 
preparation  of  substituted  tMoanisoles,  H,  H. 
Hodgson  and  F.W.  Handley  (J.S.CX,  1927, 46, 435— 
436t). — The  process,  which  is  of  general  application 
for  chioronitrobenzenes  with  labile  chloro-  or  nitro- 
groups,  consists  in  passing  the  gases  evolved  from  a 
warm  mixture  of  methyl  sulphate  and  a  10%  aqueous 
solution  of  sodium  hydrosulphide  into  an  alcoholic 
solution  or  suspension  of  the  chi oronitro benzene  in 
the  presence  of  sodium  hydroxide,  or,  in  certain  cases, 
of  potassium,  carbonate.  By  this  means  3-chloro-6- 
niirothioanisole  was  obtained  in  excellent  yield  from 
l-ehloro-3  :  4-dinitrobenzene,  as  also  were  2-nitro-, 
4-chloro-2 -nitro-,  2-nitro-  and  4-nitro-o-methoxy-, 
and  2  :  4-  dinitro -t h  ioanisoles  from  2-ehloro-  and 

2  :  5-dicliIoro-nitrobenzenes,  3-ehloro-4-  and  -  6-nit ro- 
an i soles,  and  l-cbloro-2  :  4-di nitrobenzene,  respect¬ 
ively,  An  exception  occurred  with  4-ehioronitro- 
benzene,  which  was  mainly  converted  into  4  :  4'-di~ 
chloroazoxy  benzene. 

Action  of  aminosulphonic  acid  on  diphenols, 
A.  Quxlxco  (Gazzetta,  1927,  57,  793— 802).— -When 
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aminosulphonic  acid  is  heated  with  pyrocatecliol, 
ammonium  pyrocatechol^sulphonate,  m,  p.  200'J 
(decomp.),  is  obtained,  and  with  excess  of  amino  - 
sulphonic  acid,  the  same  product.  Resorcinol  yields 
similarly  ammonium  resorcin ol-4-sulphonate,  in.  p.  190'" 
(decomp.),  identified  by  conversion  by  ammonia  and 
ammonium  chloride  in  a  sealed  tube  into  ammonium 
m^phenylenediamineA-sulphonate,  from  which  m -di- 
ch  lo  robe  nzene  A-s  idphonyl  chloride,  m.  p.  35°,  is 
obtained,  and  finally,  by  the  action  of  thionyl  chloride, 
1:3: 4- trichlorobenzene.  With  excess  of  amino¬ 
sulphonic  acid,  ammonium  resorcinol A  :  ft-disulphonate 
(carbonises  at  305°)  is  obtained ;  the  potassium  salt  is 
converted  into  resorcinol-4  :  6-disulphonyl  chloride 
{ -disulpkonamide,  in.  p.  263°,  decomp.),  and  thence 
into  s-tetraclilorobenzene.  Quinol  yields  similarly 
ammonium  quinol -2 -sulphonate,  m.  p.  206—265°,  and 
-2  :  5-disulphonate  (carbonises  at  about  300"),  con¬ 
verted  into  the  disulphonyl  chloride ,  m,  p.  100°,  and 
by  thionyl  chloride  into  s-letrachlorobenzene. 

E.  W.  WlGNALL. 

Synthesis  of  some  aralkylamines  containing 
phenolic  hydroxyl  groups  in  the  benzene 
nucleus.  S.  Iyobayashi  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1927,  6,  149 — 165). — Vanillin  and 
benzyl  chloride  react  in  presence  of  alcohol  and 
anhydrous  potassium  carbonate  to  form  4-benzyloxy- 
3  -  in  et  h  o  x  y  b  enzald  e  hvd  e,  b.  p.  213 — 214° /5  mm.,  m,  p. 

63 . -64°,  which  condenses  with  nitromethane  in 

presence  of  mcthylamine  to  give  M-nitroA-benzyloxy- 

3 - methoxy  styrene,  m.  p.  122 — 123°.  Reduction  of  this 
compound  with  zinc  dust  and  alcoholic  acetic  acid 
at  5 — 10°  affords  4-bmzyloxy-3-methoxyphenylacetald- 
oxirne ,  m.  p.  118 — 119°,  which  on  further  reduction 
with  sodium  amalgam  and  alcoholic  acetic  acid 
yields  $A-ben zyloxy - 3 - methoxyph enylethylamine,  b.  p. 
201 — 202 °/4  mm.,  in,  p.  07—09°  {. hydrochloride ,  m.  p. 
173—175°;  picrate,  m.-p.  171- — 172°;  chloroplatinate, 
m.  p.  211°  (decomp.) ;  chloroaurate,  m.  p.  220—221° 
(decomp.)].  This  amine  hydrochloride  is  hydrolysed 
by  concentrated  hydrochloric  acid,  forming  $A-hydr- 
oxy-3  -meth  oxyphenylethylam  i  ne ,  m.  p.  150—157° 
[ hydrochloride,  m.  p.  210—211°;  picrate ,  m.  p.  194— 
196 ;  chloroplatinate,  in.  p,  211°  (dccomp.)].  oi-Nitro- 

4- aeetoxy-3- methoxystyre  ne  and  o*~nitro~  3  -meth  oxy- 4- 
methoxymethoxystyrene  have  m.  p.  101—162°  and 
102 — 103°,  respectively.  Condensation  of  4-benzyl - 
oxy-3-methoxybenzaldehyde  with  etlijd  cyano- 
acetate  gives  ethyl  tx-cyanoA-benzyloxy-3-methoxy- 
cinnamate,  m,  p.  127—129°,  hydrolysed  by  alcoholic 
potassium  hydroxide  to  the  corresponding  cyano - 
acid,  in.  p.  202—203°  (potassium  and  silver  salts). 
Reduction  of  this  acid  with  sodium  amalgam  and 
water  gives  *-cya?io~$A~benzyloxy-3-methoxyphe?iylpro- 
piojiic  acid »  m.  p.  125—126*5°,  which  when  heated  with 
pyridine  at  130—140°  furnishes  $A-benzyloxy-3- 
methoxypheiiylpropion itrile ,  m.  p.  78—79°.  Reduc¬ 
tion  of  this  compound  with  sodium  and  alcohol 
affords  yA-h ydrozy- 3-methoxyphenylpropylam ine}  in.  p. 
105—107°  [ hydrochloride ,  m.  p.  154-5 — 155*5° ;  picrate , 
in.  p.  165—106° ;  chloroplatinate ,  m,  p.  198—199° 
(decomp.)],  together  with  a  small  amount  of  $A-benzyl- 
oxy- 3-  methoxyphenylprop  ioni c  acid,  m.  p.  93*5— 
90*5"  (amide,  m.  p.  119 — 120°),  also  obtained  by 
reducing  4-benzyloxy-3-methoxycinnamic  acid ,  m.  p. 


188 — 190°.  An  improved  method  of  isolating 
vaniUylamine  [ hydrochloride ,  m.  p,  212—214°; 
picrate,  m.  p,  198-200°  (decomp.)]  is  given  (cf. 
Nelson,  A.,  1919.  i,  543).  Di -{4-hydroxy -3-mcthoxy- 
benzyl)amine,  m.  p.  134°  [hydrochloride,  m.  p,  235— 
236° ;  picrate,  ra.  p.  205°  (decomp.)],  is  obtained  by 
the  reduction  of  vanill inoxime  with  zinc  dust  and 
approx.  80%  acetic  acid.  4-Bmzyloxy-3-methoxy- 
benzaldoxime,  in.  p.  113—115°,  on  reduction  yields 
4 - be nzyloxy-3-methox ybenzylam ine  [ hydrochloride ,  m.  p. 

207— 208°;  picrate ,  m.  p.  173—175°;  chloroplatinate, 
m.  p.  211—212°  (decomp.) ;  chloroaurate ,  m.  p. 
143—144°]. 

3  : 4-Methylenedioxybenzyl  chloride  reacts  with 
potassium  and  mercuric  cyanides  in  presence  of  water 
to  form  3  : 4-methylenedioxyphcnylacetonitrile,  m.  p. 
43—44°  (cf.  A,,  1906,  i,  421);  in  aqueous  alcohol  the 
nitrile  and  3  :  4-methylencdiozybenzyl  ethyl  ether ,  b.  p. 
118 — ■  120°/8  mm.,  were  produced.  Reduction  of  the 
nitrile  with  sodium  and  boiling  alcohol  gives  (T3  :  4* 
m  ethyl  enedioxyph  enylethylamine  (hydrochloride,  m.  p, 

208— 209°)  together  with  3  ;  4 -methylenedioxy toluene, 

b.  p.  193 — 195°,  83/14  mm.  (cf.  Schepss,  A.,  1913,  i, 
1154).  H,  Burton. 

[Nuclear  condensation  of  phenols  with 
nitriles.]  K.  Hoescii  (Ren,  1927,  60,  [B],  2537  ; 
cf.  A.,  1927,  353). — A  reply  to  Houben  (A.,  1927,  870). 

H.  Wren. 

Catalytic  hydrogenation  under  pressure  of 
p -hydroxy triphenylcarbinol  and  fi-hydroxydl- 
phenylmethane.  V.  Iratiev  and  B.  Dolgov 
(Compt.  rend.,  1927,  185,  1484— 1486).— Hydro¬ 
genation  of  p- hydro xytriphenylcar bin ol  in  cycle - 
hexanol,  in  presence  of  nickel  oxide,  at  220°  and  an 
initial  pressure  of  80 — 100  atm.,  affords  phenol, 
dip  henylme  tha  ne ,  and  p-hydroxytriphmylm  ethane, 
b.  p.  250— 253°/25  mm.,  m.  p.  107—108°.  Hydro¬ 
genation  of  this  last  substance  at  270—275°  gives  tri - 
cyclohexyhnethane,  m.  p.  48°,  df  0*9265,  nm  1-4976. 
Hydrogenation  of  the  carbinol  at  280°  yields  mainly 
dicyclohexylmethane,  d™  0-877G,  rif,  1-4752,  whilst 
at  320°  a  small  amount  of  tricyclohexylm ethane, 
some  methane,  and  mainly  dicyclohexylmethane  are 
produced. 

Hydrogenation  of  p- hydroxydiphenylmethanc,  at 
250—260°  and  100  atm.,  gives  dicyclohexylmethane, 
dehydrogenat  ed  by  sulphur  at  280°  to  diphenyl - 
methane.  H.  Burton. 

Dehydrogenation  of  cholesterol.  III.  O. 
Diels,  W.  Gadke,  and  P.  Kording  (Annalen,  1927, 
459,  1 — 26) . — Dehydrogenation  of  cholesterol  and 
some  of  its  derivatives  is  smoothly  effected  at  a  lower 
temperature  by  the  use  of  selenium  instead  of  sulphur 
or  pailadised  charcoal  and  the  danger  of  alteration  in 
the  cholesterol  skeleton  is  thus  minimised.  Dehydro¬ 
genation  of  the  hydrocarbon  C10H28  obtained  by 
the  thermal  decomposition  of  cholesteryl  chloride 
(Mauthner  and  Suida,  A.,  1896,  i,  425)  with  pailadised 
charcoal  yields  chrysene  together  with  methane, 
ethane,  propane,  and  octane.  Similar  dehydro¬ 
genation  of  cholesterol  itself  (Diels  and  Gadkc,  A., 
1927,  241)  yields  hexane  and  isooctane  in  addition. 
Dehydrogenation  of  cholesteryl  chloride  with  selenium 
at  240—310°  yields  an  aromatic  hydrocarbon,  GlgH10, 
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m.  p.  123—124°  (picrate,  m.  p.  117—118°),  and  a 
hydrocarbon,  025H24,  m.  p,  219—220°  (cfojuJro-deriv- 
ative,  m.  p.  201—262°),  to  which  the  structures  (I) 
and  (II)  are  respectively  assigned.  When  the  hydro¬ 


carbon  (I)  is  treated  with  nitrous  gases  in  ether  and 
the  product  is  heated  with  pyridine,  formic  or  acetic 
acids,  a  compound,  CigH-,302N,  m.  p.  231—232° 
(decomp.)  on  slow  heating,  238 — 240°  on  rapid  heating, 
is  obtained.  The  hydrocarbon  (II)  when  oxidised  with 
sodium  dichromate  and  glacial  acetic  acid  yields  a 
ketone,  m.  p.  191—192°,  which  by  reduction  with 
magnesium  and  acetic  acid  yields  an  alcohol,  m.  p. 
250 — 252°.  When  the  aeid  C26H44Q3  obtained  by  the 
oxidation  of  cholcstcrone  (Windaus,  A.,  1906,  i,  579) 
is  reduced  by  OlemmenseiTs  method  it  yields  a  mono¬ 
basic  acid ,  C26H4602,  m.  p.  138°,  which  is  dehydro¬ 
genated  by  selenium  at  330°  for  25  hrs.  to  yield  a 
hydrocarbon,  (III),  m.  p.  171°  (dinitro- deriv¬ 

ative,  in.  p.  210),  very  similar  to  the  hydrocarbon 
C25H24  (above),  but  readily  oxidised  by  sodium  di- 
chromate  and  acetic  acid  directly  to  a  ketone,  c24h24o, 
m,  p.  131°.  Cholesterol  itself  by  dehydrogenation 
with  selenium  for  30  hrs.  yields  the  two  hydro¬ 
carbons  (I)  and  (II).  On  the  basis  of  these  results  the 
authors  consider  that  the  existence  of  two  five- 
mem  bored  rings  in  the  cholesterol  molecule  is  con¬ 
firmed,  in  agreement  with  the  conclusions  of  Wieland, 
Schlichting,  and  Jacobi  (A.,  1927,  247),  the  isopropyl 
and  {sooctyl  groups  being  attached  to  the  fi re¬ 
membered  ring  in  positions  14  and  18,  respectively. 
Six-mem bered  ring  formation  during  hydrogenation 
thus  involves  the  interaction  of  the  side-chains  in 
accordance  with  the  scheme 
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The  formation  of  chrysene  at  the  higher  temperature 
results  from  the  fission  of  the  five-membered  ring 
systems  and  subsequent  ring  closure  to  yield  the  six- 
rings  present  in  this  hydrocarbon.  J.  YV.  Baker. 

Walden  inversion.  XI.  Oxidation  of  second¬ 
ary  mercaptans  to  snlplionic  acids  ;  Walden  in¬ 
version  in  series  of  secondary  carbinols.  P.  A, 
Leyene  and  L.  A.  Mikeska  (J.  Biol.  Ghem.t  1927, 
75,  587 — 605), — a-Naphthylethyl  alcohol  and  cyclo- 
hexylphenvlcarbinol  form  exceptions  to  the  com¬ 
pounds  previously  investigated  (A.,  1927,  53)  in  that 
the  sign  of  rotation  of  their  thio-derivatives  is 
unaltered  on  oxidation  to  the  sulphonic  acids.  Howt- 
ever,  in  the  former  case  a  great  increase  in  laevo- 
rotation  is  observed  on  passing  from  2-thiol  to 
bsulphonic  acid,  so  that  it  is  concluded  that  the 
J-carbinol  and  j-halide  are  configuratively  related, 


whilst  in  the  latter  case  the  change  of  rotation  from 
thiol  to  sulphonic  acid  is  opposite  in  direction  from  that 
between  carbinol  and  halide  when  the  latter  con¬ 
version  is  brought  about  by  phosphorus  pent ach bride, 
so  that  in  this  case  the  carbinols  are  regarded  as 
configuratively  related  to  the  halides  of  the  opposite 
rotation.  With  this  assumption  it  is  possible  to 
conclude  in  general  that  simple  aliphatic  carbinols  and 
phenyl  benzyl  carbinol  are  converted  into  the  halogen 
derivatives  without  Walden  inversion,  regardless  of 
the  halogenating  reagent ;  with  a-phenyletnyl  alcohol 
and  a-phenyl-?i-propyl  alcohol  and  with  cyc/ohexyl- 
phenvlcarbinol  inversion  takes  place  only  when  thionyl 
chloride  is  used ;  with  cc-phenyl-n-butyl,  a-phenyl-p- 
mcthylpropyl,  a -phenyl -n-amyl,  and  a-naphthylcthyl 
alcohols  inversion  always  occurs. 

d-a-M ethyl -n-butyl  alcohol  has  [«]*{  +18*5°  in  other ; 
l -a-methyl  ax-butyl  alcohol ,  [a]20  — 9-06°,  gave,  with 
hydrobromic  acid,  d-P-bromo-n-pentane,  b.  p.  115— 
118°,  [a]„  +9*14°  in  ether ;  with  thionyl  chloride  it 
gave  di-oL~methyl-n-bulyl  sulphite,  b.  p.  113—119°, 
[a]n  +5*58°;  d-$-bromo-n-pentane,  [a]ff  +6*8°  in 
ether,  gave  -  thiol -n-pentane,  b.  p.  112°,  [aj$  — 4*66° 
in  ether;  d - $-lhiol-n-pentane ,  [oc]f  +7*92°  in  ether, 
yielded  bn-penfane-$-sulpho7iic  acid,  —3-25° 

(barium  salt,  [a]f?  —2*51°).  d-cyclo Hexylphmylcarb mol 
has  [a]fl  +37-6°  in  ether;  1-cyclo hexylphenylcarbiml, 
[a],,  —214°  in  ether,  gave,  with  thionyl  chloride, 
chloro-l-cyclohexylphenyhnethane,  b.  p.  105 — 107°/0*7 
mm.,  [a]j5  —*29*4°  in  ether,  and,  with  phosphorus 
pentachloride,  the  same  compound,  b.  p.  112 — 113~/1*3 
mm.,  [«]g  —3*43°  in  ether ;  d - oyciohexylph enylmethyl 
mercaptan,  [a]n  +27*7°  in  ether,  yields  d-cyclofen/Z- 
phenylmethylsulphonic  acid,  [a]20  +4*79°  (potassium 
salt,  [a  ]g  +4T0°).  d  -  a -Naph  thylethyl  alcohol ,  [a]20 
+  11*06°  in  ether,  gave,  with  thionyl  chloride, 
1  -a-naphthylethyl  chloride,  [a\{]  —36*4°  in  ether,  whilst 
bot-naphthylethyl  alcohol,  [a]$  —35-2°  in  alcohol,  gave, 
with  phosphorus  pentachloride,  d-a-naph  thylethyl 
chloride,  [a]^  +5*42°  in  ether ;  the  Z-chloride,  [a]fj 
—  12*1°,  gave  d -a-naphthylethyl  mercaptan,  [a]J  +9*2° ; 
the  1  -mercaptan,  [a]20  —  24*8°  in  ether,  gave  hot- 
naphthylethylsulphoni a  acid ,  [aJU  —66*9°.  d-a-cyclo- 
Ilexylethyl  alcohol ,  [*]f>  +740°  in  ether,  gave,  with 
phosphorus  pentachloride,  1-a-cyclo hexylethyl  chloride, 
b.  p.  70— 72°/16  mm.,  [a]g  —5*02°  in  ether ;  the 
d -chloride,  [a  Jg  +3*83°,  gave  l  -  a-  cyclohexylethyl 
mercaptan,  [a]{?  —3*60°  in  ether,  which  yielded 
d-a-cyclo hexylethyhulphonic  acid ,  +9*1°  (potass¬ 

ium  salt,  [cc]y  +7-4°).  d-a-cyclo  Hexyl-n-propyl 
alcohol,  [a]g  +8*95°  in  ether,  gave,  with  phosphorus 
pentachloride,  1-a-cyclo hexyl-n-propyl  chloride ,  b.  p. 
88 — 93°/16  mm.,  [a]'g  —1*20°  in  ether,  and,  with 
thionyl  chloride,  the  same  compound,  [«]iJ  —2*97°; 
this  gave  d-a-cyclo hexyl-n-propyl  mercaptan ,  b.  p. 
95 — 100° /1 6  mm.,  [a]S  +0-64°,  which  yielded 
d-a-cyclo, hexybn-propylsulphonic  acid ,  [a]]J  +2*97° 
{barium  salt,  [ajg  +1*79°).  0.  R.  Haring  ton. 

Molecular  migrations .  [Mme.]  P.  Ram  art  and 
[Mule.]  P,  Amagat  (Ann.  chim.,  1927,  [x],  8,  263— 
328 ;  cf.  A.,  1926,  710 ;  1927,  241).— A  large  number  of 
primary  alcohols  of  the  types  CHArR'QH+OH  (I), 
CHAra*CHa'OH  (11),  and  CAr2R-CH2-OH  (HI)  have 
been  prepared  and  the  action  of  dehydrating  agents 
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on  them  has  been  investigated.  In  case  (I)  the 
corresponding  amides  were  first  prepared  by  hydro¬ 
lysis  of  the  alkylated  benzyl  cyanide  with  either 
85%  sulphuric  acid  or  concentrated  alcoholic  potass¬ 
ium  hydroxide  and  thus  are  obtained  a -phenyl-y- 
methyl-n-valer  amide,  b.  p.  195— 196°  /15  mm.,  m.  p. 
80—82°  (acid,  m.  p.  75°,  b,  p.  178 — 180°/30  mm.) ; 
a-phenyl-Ar-pentenamide,  m.  p.  60°.  In  cases  II  and 
III  the  benzyl  esters  of  the  corresponding  acids 
(obtained  by  alkylation  of  the  diarylacetic  esters) 
were  first  prepared  by  the  silver  salt  method  and  thus 
are  obtained  benzyl  oL-plmiyl-a-tolylacetate,  b.  p.  252°/12 
mm.;  benzyl  a-pkenyl- a-p-anisylacetate,  m,  p.  68— 
69°,  b.  p.  275 — 280°/20  mm.;  v.-ylimyl-vL-tolylpr op- 
ionic  add ,  m.  p.  128—129°  (amide,  m.  p,  85—86°; 
benzyl  ester,  b.  p.  252°/12  mm.);  benzyl  a-phenyl-ot- 
tolyl-Ar-pc?itenoate ,  b.  p.  252°/ 10  mm.  (acid,  m.  p. 
91°);  benzyl  oL^-d iphe nyl -  a-p-tolylprop io note,  m.  p. 
83—84°,  b.  p.  255°/5  mm,  (acid,  m.  p.  145—146°). 
When  reduced  with  sodium  and  boiling  alcohol  with 
the  addition  of  toluene  these  amides  or  esters  yield  the 
corresponding  primary  alcohols,  the  reaction  being 
accompanied  by  a  secondary  reaction  which  results 
in  the  formation  of  the  amine  or  the  saturated  hydro¬ 
carbon,  and  thus  are  obtained  oc-phenylethyl  alcohol 
(benzoate,  b.  p.  198 — 200° /20  mm.)  together  with 
a-phenylpropylamine ;  p -phenyl -n -butyl  alcohol 
(benzoate,  b.  p,  202 — 203°/18  mm. ;  phenylur ethane, 
m.  p.  58 — 59°),  together  with  p-phenyl-n-butyl amine 
(chloroplatinate) ;  p-phenyl-y-methylbutyl  alcohol 
(benzoate,  b.  p.  212°/22  mm. ;  phenylur  ethane,  ni.  p. 
70°),  together  with  ^-plienyl-y-metliylbutylamine,  b.  p. 
155 — 156°/24  mm.  ( chloroplat inale) ;  $-phenyl-§- 
methyl-n-amyl  alcohol,  b.  p.  138 — 139°/14  mm.  ( phenyl - 
urethane,  m.  p.  78°);  $-phenyl-AP-j)enten-u.-ol,  b.  p. 
130 — 135°/15  mm.  (phenylur ethane,  m.  p.  78°) ;  py-di- 
phenylpropyl  alcohol  (phenylur ethane,  m.  p.  92—93°) ; 
$$-diphenylethyl  alcohol ,  m.  p.  62°,  b.  p.  190 — 195°/20 
mm.  (phenylur ethane,  m.  p.  138—139°  ;  benzoate,  m.  p. 
90 — 91°);  $-phenyl- p - p - iolyletkyl  alcohol,  m.  p.  45 — 
46°,  b.  p.  192 — 193°/12  mm.  (phenylur ethane,  m.  p. 
79 — 80°) ;  pp-diphenylpropyl  alcohol  (phenylur ethane , 
m.  p.  148—149°;  benzoate,  m.  p.  94 — 95°).  p -Phenyl - 
p-tolylpropyl  alcohol  and  Py-diphenyhp-tolylpropyl 
alcohol  could  only  bo  obtained  contaminated  with 
the  saturated  hydrocarbon,  from  which  they  cannot 
be  separated  by  distillation.  Dehydration  of  the 
carbinols  of  type  I  was  effected  by  passing  the  vapour 
of  the  alcohol  over  infusorial  earth  as  a  catalyst  at 
300—400°,  the  mixture  of  ethyl enic  hydrocarbons 
obtained  being  identified  by  conversion  into  their 
crystalline  dibromides  and  by  oxidation  with  chromic 
oxide  in  acetic  acid,  the  various  isomerides  being 
synthesised  for  purposes  of  comparison.  In  this  class 
of  carbinols  dehydration  occurs  mainlv  in  accordance 
with  the  scheme  CHArR*CK>-OH- — >  CHArICHE  4 A) 
and  only  slightly  in  the  direction  GHArR*CH?/OH— ->■ 
CArR,CH2  (B),  the  amount  of  the  hydrocarbon  B 
produced  decreasing  as  the  mol.  wt.  of  the  alkyl 
radical  increases,  so  that  in  the  case  of  py -diphenyl- 
propyl  alcohol  the  product  consists  almost  entirely 
of  oty-diphenyl-Aa~propene  (dibromide,  in.  p.  112°), 
Dehydration  of  the  diaryl  alcohols  (II)  was  effected  by 
heating  with  phosphoric  oxide  in  benzene.  Migration 
of  an  aryl  radical  occurs  in  each  case,  pp-diphcnyl- 


ethyl  alcohol  yielding  stilbene  and  p-phcnyl-p-tolyl- 
ethyl  alcohol  yielding  t*4olyUiyrene,  m.  p.  119—120°, 
b.  p.  175 — 180°,  as  the  sole  products.  In  the  de¬ 
hydration  of  the  diarvlalkyl  alcohols  (III)  by  phos¬ 
phoric  oxide  migration  of  the  phenyl  group  always 
occurs,  J.  W.  Baker. 

Amino-sub  s  tituted  tetraplienylethylenes  f  b  emz = 
pinacols,  and  benzpinacolms.  W.  Made  lung  and 
M.  Obbrwegner  (Ber.,  1927,  60,  [J5],  2469—2491 ; 
cf.  A.,  1925.  i,  1 459) . — Criticism  is  directed  against 
the  proposals  of  Wizinger  and  Fontaine  (A,,  1927, 
764).  It  appears  inadvisable  simply  to  re-name 
Witt’s  chromophors  and  to  contrast  them  as  negative 
auxochromes  or  antiauxochromes  with  the  positive 
auxochromes  previously  termed  simply  auxochromes. 
Further,  the  co-ordinatively  unsaturated,  electrically 
charged  central  atom  of  a  coloured  ion  cannot  be 
regarded  as  a  chromophor,  since  there  is  no  evidence 
that  the  electronic  vibrations  which  may  be  regarded 
as  responsible  for  selective  absorption  are  exclusively 
or  predominatingly  proper  to  the  central  atom. 
Selective  absorption  is  observed  whenever  a  sufficient 
number  of  carbon  atoms  of  co-ordination  3  or  nitrogen 
atoms  of  co-ordination  2  form,  a  continuous  open 
chain  or  ring ;  a  single  atom  cannot  therefore  be 
regarded  as  a  chromophor,  but  rather  a  sequence 
of  such  atoms.  In  the  triphenylmethane  scries,  the 
whole  triphenylmethyl  residue  and  not  the  central 
carbon  atom  is  to  be  regarded  as  chromophor. 

Benzpinacol  dissolved  in  benzene  or  carbon  tetra¬ 
chloride  is  converted  by  hydrogen  chloride  into 
s-tetraphenylethylene  chloride ;  under  similar  con¬ 
ditions  hydrogen  bromide  affords  tetraphenylethyleno 
and  bromine. 

Octamethyltetra-aminotetraphenylethylenc,  m.  p. 
318°  after  softening  at  312°,  is  converted  by  saturation 
of  its  solution  in  benzene  with  hydrogen  chloride  into 
the  colourless  t  etrahydrochlori  d  e ,  Ct^H^N^HCl, 
immediately  hydrolysed  by  water  to  the  ethylene ; 
the  corresponding  tetraper  chlorate,  tetrameth iodide ,  and 
tetramethoperehlorate  are  described.  The  base  adds 
acid  chlorides  in  benzene  solutions,  giving  the  com¬ 
pounds  CmH10A%4AcC1  and  CMH40N4,2COC12.  Sym¬ 
metrical  coloured  salts  are  produced  by  the  action 
of  oxidising  agents  on  the  ethylene  under  conditions 
such  that  an  anion  of  the  salt  is  produced  from  the 
oxidising  agent ;  they  are  quantitatively  reconverted 
into  the  ethylene  by  alkalis,  ammonia,  alkali  cyanide, 
sulphite,  or  sulphide,  or  by  reducing  agents.  Thus 
chlorine  gives  the  dichloride  (cf.  Wizinger,  loc*  ciL), 
whereas  ferric  chloride  in  glacial  acetic  acid  affords 
the  double  salt,  CatH40N4Cl2,2FcCl2.  The  dibromide 
and  di-iodide  arc  described ;  with  excess  of  halogen 
the  perbromide  or  periodido  is  produced.  Nitrogen 
peroxide  gives  the  dinitrite ,  whilst  potassium  ferri- 
cyanide  in  acetic  acid  solution  affords  the  ferro- 
cyanide ;  the  disulphate  and  dibenzoate  are  obtained 
by  means  of  potassium  persulphate  and  benzoyl 
peroxide,  respectively,  and  the  diperchlorate  by 
addition  of  the  acid  to  a  solution  of  the  ethylene 
oxidised  by  sodium  nitrite. 

The  resistance  of  benzpinacols  to  the  exchange  of 
two  hydroxyl  groups  for  ionic  residues  is  remarkable. 
Octamethyltetra-aminobenzpinacol  in  acetic  acid  and 
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in  mineral  acid  if  not  used  in  excess  readily  yields 
coloured  monoacidic  .salts,  whereas  tetramethyldi- 
a m ino ben zp i nac o  1  is  stable  in  acetic  add  and  the 
solutions  contain  normal  di-  or  tctra-acid  salts 
such  as  ietramethyldiaminohmizpvmcol  dihydrach loride. 
With  oetamethyItctra«aminobeiizpinacol?  hydrogen 
chloride  and  carbonyl  chloride  afford  the  additive 
compounds,  C^H4S,02M,|s4HC1  and 
GMH^02N4, 2C0Cl, .  With  phosphorus  chlorides  or 
highly  concent  rated  acids  dye  salts  are  produced 
which  readily  lose  their  colour  owing  to  formation 
of  pinacolins ;  nuclear  substitution  is  not  thereby 
observed. 

Reconversion  of  the  symmetrical  coloured  salts 
into  ethylenes  can  frequently  be  effected  simply  by 
heating ;  thus  oetamet  hyltetra-aminotet  rapheny  1  - 
ethylene  dichloride  is  converted  into  the  base  at  120°, 
nuclear  substitution  not  being  observed.  Similarly, 
in  hot  concentrated  hydrochloric  acid  the  salt-  is 
gradually  decomposed  into  the  ethylene  hydrochloride, 
whereas  the  corresponding  tetramethyldiamino -deriv¬ 
ative  affords  mainly  the  pinaeolin  which  in  both 
cases  is  produced  exclusively  in  concentrated  sul¬ 
phuric  acid.  Although  it  appears  impossible  to 
oxidise  the  animated  tot  rapheny  let  hylenes  to  benz- 
pinacols  through  their  coloured  salts,  this  can  be 
effected  readily  by  treatment  with  permanganate  in 
acetone  solution. 

U nsvm me tri eally  constituted  coloured  salts  can 
be  obtained  from  oe  t  a  met  hy  lte  t  ra-ain  motet  raphcnyl  - 
ethylene  by  the  use  of  less  than  4  mots,  of  mineral 
acid,  but  their  isolation  as  individuals  has  not  been 
accomplished.  The  mmpoxmd 
[(NMe2-0sH4)2CC{OH)(C€HpNMe2)2]CIO4,  obtained 
by  the" regulated  addition  of  ammonia  to  an  alcoholic 
solution  of  the  colourless  tetrapcrehlor ate ,  behaves 
as  a  coloured  salt  of  the  di-  or  tri- phenyl  methane 
series  and  has  high  electrical  conductivity.  Alkalis 
convert  it  into  the  pinacol*  whilst  with  potassium 
cyanide  it  affords  the  cyanohydrin,  C:^H,n()N^  m.  p, 
229°,  and  with  ammonia  the  ammo-alcohol,  C^H^ONg. 
If,  however,  the  temperature  is  somewhat  raised 
during  these  reactions,  oetamet  hyltetra-  am  ino  benz- 
pinaeolin  is  produced.  The  formation  of  pinaeolin 
is  also  observed  when  the  pinacol  is  boiled  noth 
absolute  alcohol  in  the  absence  of  acids,  a  coloured 
base  appearing  to  be  prod  need .  Sim ilarly,  production 
of  pinaeolin  occurs  when  the  coloured  salt  is  treated 
with  boiling  aqueous  alcohol  (but  not  with  absolute 
alcohol)  in  the  absence  of  alkali;  the  reaction  is 
greatly  facilitated  by  sodium  acetate.  The  observ¬ 
ations  are  considered  to  give  experimental  support  to 
MeerweiiTs  theory  of  the  pinaeolin  transformation. 

Oct  a  m  et  hyltctra-a  in  ino  ben  z pin  aeolin  i  s  convert:  ed 
by  treatment  with  boiling  glacial  acetic  acid  or  with 
alcohol  containing  not  more  than  1  mol.  of  mineral 
acid  into  the  monoacid  coloured  salt  of  the  pinacol, 
thus  realising  a  i4  direct  ”  retro-pin  a  col  in  trans¬ 
formation  probably  in  accordance  with  the  scheme  : 

HO*CBa*ClVOH^ 

[CRyC(0H)R.]X^  J  V  ^  C1L-CO-R. 

The  initially  colourless  solution  of  octa met  hyltetra- 


a m ino b e nzpin ac oli n  in  glacial  acetic  acid  gradually 
becomes  ’violet  when  preserved.,,  a  similar  change  being 
observed  when  the  absolute -alcoholic  solution  of  the 
blue  pinacol  mo  nope  re  hi  orate  is  boiled  during  several 
hours;  the  solution  then  contains  the  perchlorate  of 
crystal -violet  and  d  i  met  hy  lam  i  no  benz  aldehyde  in 
addition  to  unchanged  pinacol  salt.  Tetramethyl- 
diaminobenzpinacol  appears  to  undergo  similar  fission 
with  production  of  malachite -green  in  boiling  glacial 
acetic  acid  or  alcohol  containing  a  little  perchloric 
add. 

Tet  ra  met!  ly  ldiaminobenzpi  naeol  is  c  on  vert  e  cl  by 
very  protracted  treatment  with  boiling  alcohol  into 
tetrabenzoijhnetkyldiammoiriphenylmefhum,  ra.  p.  221° 
(hydrochloride),  the  constitution  of  which  is  established 
by  its  fission  by  alcoholic  potassium  hydroxide  into 
benzoic  acid  and  leuco-malachite-grecn.  If,  however, 
the  solution  of  the  pinacol  in  concentrated  sulphuric 
acid  is  preserved  or,  preferably,  heated  at  100°  the 
isomeric  p-dimethylamhiobenzoyldimethylaminotri- 
phenylmcthane,  m.  p.  255 — 256° ,  is  produced  ;  it 
converted  by  alkali  into  p-dimet  hy  lam  ino  benzoic  acid 
and  f>-di mcthylammotriphcnylme thane.  H .  Wren  , 

Photochemical  reaction  between  bromine  and 
cinnamic  acid  or  stilbene.  II.  E.  Pubkayastha 
and  J.  C.  Ghosh  (J.  Indian  Chem.  Soc.,  1927,  4, 
409 — 422  ;  cf.  A.,  1926,  366). — The  phofcobromination 
of  cinnamic  acid  and  stilbene  has  been  studied  in 
carbon  tetrachloride  and  carbon  disulphide  solutions 
in  blue  and  green  light,  and  it  is  found  that  the  value 
of  the  unimolecular  velocity  coefficient  diminishes 
regularly  with  increase  of  time.  The  velocity 
coefficient  varies  as  the  square  root  of  the  intensity 
of  incident  radiation  for  blue  light,  but  the  increase 
is  greater  for  green  light.  The  rate  of  reaction 
depends  on  the  concentration  of  the  cinnamic  acid 
and  stilbene.  The  temperature  coefficient  of  the 
reaction  between  cinnamic  acid  and  bromine  increases 
with  the  wave-length  of  the  light.  Tho  number  of 
mols*  of  cinnamic  acid  transformed  per  quantum  of 
light  absorbed  varies  from  22  (533  gg)  to  43  (4 88  nut) 
in  carbon  tetrachloride  solution  and  from  101  to  156 
in  carbon  disulphide.  For  stilbene,  the  values  are 
16  to  34  in  carbon  tetrachloride  and  52  to  99  in  carbon 
disulphide.  The  molecular  extinction  coefficient  of 
bromine  in  carbon  disulphide  solution  for  different 
wave-lengths  is  1*5 — 2  times  as  great  as  in  carbon 
tetrachloride.  H.  Burton, 

Catalytic  hydrogenations  with  platinum  oxide, 
II.  Mechanism  of  the  process.  F.  Diaz  Aguib- 
reche  (Anal.  Fis,  Quinn,  1927,  25,  41 1 — 420 ;  cf.  A., 
1927, 1 188) . — Examination  of  the  course  of  hydrogena¬ 
tion  of  salicylic  acid  and  phthalic  anhydride  in  presence 
of  platinum  oxide  shows  that  after  an  induction  period 
tin®- velocity  rises  to  a  maximum  as  the  platinum  oxide 
is  reduced,  and  then  falls  slowly  as  the  reaction 
proceeds.  The  platinum  is  actually  found  in  colloidal 
form  at  the  end  of  the  reaction  in  deeahydronaph- 
tiialene. 

The  great  activity  of  colloidal  noble  metals  is 
illustrated  by  measurements  of  the  decomposition 
of  hydrogen  peroxide  in  the  presence  of  colloidal  gold, 
and  compared  with  the  smaller  activity  in  tho  presence 
of  a  protective  colloid. 
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In  acetic  acid  the  reduction  of  the  platinum  oxide 
is  rapid,  but  the  catalyst  is  soon  fatigued.  In 
decahydronaphthalene  the  reduction  is  slower  and  the 
activity  lasts  longer.  In  alcohol  the  behaviour  is 
intermediate.  This  is  consistent  with  an  influence  by 
the  solvent,  among  other  factors,  on  the  formation  of 
finely -divided  platinum,  followed  by  coagulation. 
The  results  arc  closely  analogous  to  those  obtained  in 
catalysis  with  colloidal  solutions  (Madinaveitia  and 
Aguirrcchc,  A.,  1921,  ii,  390),  when  a  maximum 
activity  precedes  coagulation,  and  arc  related  to 
observations  of  the  change  of  physical  state  of 
catalysts,  demonstrating  the  close  connexion  between 
the  change  of  state  and  catalytic  activity. 

The  reactivation  of  platinum  catalysts  by  oxygen 
is  discussed  and  the  literature  reviewed.  Reactiv¬ 
ation  is  regarded  as  a  superficial  oxidation,  followed 
by  reduction,  producing  change  in  the  surface  or 
state  of  subdivision  of  the  catalyst. 

R,  K.  Callow. 

Isomeric  derivatives  of  a-  and  g -naphthoic 
acids  obtained  by  catalytic  hydrogenation.  J. 
Ranedo  and  A.  Le6n  (Anal.  Fis.  Quinn,  1927,  25, 
42 1 — 433 ) . — Hydrogenation  was  carried  out  in 
presence  of  platinum  oxide,  a -Naphthoic  acid  gave 
A1-dihydro- a-naphthoic  acid  {chloride,  b.  p.  206°/ 
04  mm. ;  amide,  nr  p.  186°)?  and  b? -dihydro -a- 
naphthoic  add ,  in.  p.  138°  (chloride,  b.  p.  205—206°/ 
64  mm. ;  amide,  m.  p.  200°).  Further  hydrogen¬ 
ation  gave  ar-tetrahydro- a-naphthoic  acid,  m.  p. 
134—135°  (amide,  m.  p.  176—177°),  and  ( l)-tetra- 
hydro- a-naphthoic  acid ,  m.  p.  140°  (chloride,  b.  p. 
190755  mm. ;  amide,  211.  p.  181-182°).  Complete 
hydrogenation  of  a-naphthoic  acid  or  of  crc-tetra- 
hydro- a-naphthoic  acid  (chloride,  b.  p.  182 — 183°/ 
50  mm. ;  amide,  m.  p.  165°)  gave  decahydro- a- 
naphthoic  acid,  m.  p.  127°  (chloride,  b.  p.  2007120  mm. ; 
amide,  211.  p.  198—199°).  ^-Naphthoic  acid  gave 
decahydro  p- naphthoic  acid,  m.  p.  76 — 79°  (chloride, 
b.  p.  21 0'71 80  rum. ;  amide ,  m.  p.  145°).  The  calcium, 
strontium,  and  barium  salts  are  soluble,  with  the 
exception  of  the  calcium  salt  of  decahydro- a-naphthoic 
acid.  The  dihydro-  and  tetrahydro-aeids,  but  not 
the  dccahydro-acids,  give  an  intense  red  coloration 
in  sulphuric  acid  on  the  addition  of  a  drop  of  nitric 
acid.  R.  K.  Callow. 

Intermediate  products  for  dyes  [derivatives  of 
S-naphthylthioglycollyl  chloride].  Soc.  Chem. 
Ind.  in  Basle, — See  B.,  1928,  8. 

Derivatives  of  methyl  2  :  2 -dime  thyle  i/c f o - 
pentan-3-one-l-Garboxylate.  C.  S.  Gibson,  K.  V. 
Hariharan,  and  J,  L.  Simon  sen  (J.C.S.,  1927, 
3009 — 30 1 5) . — An  improved  method  for  the  prepar¬ 
ation  of  2  ;  2-dimethylcycfopentan-3-one- 1  -carboxylic 
acid  (J.C.S.,  1904,  85",  138)  is  described.  The  methyl 
ester,  b.  p.  158°/100  mm.,  yields,  on  bromination  in 
acetic  acid  solution,  a  clibromo* ester  regarded  as 
methyl  4  :  4-dibromo-2  :  2-di7nethylcyc\opentan-3-one-l- 
carboxylale,  m.  p.  76—77°.  this  ester,  on  treat¬ 
ment  with  barium  hydroxide,  yields  ’  4 -hydroxy- 
2 4  2-dimethyl-  A5  -cvclopenten-  3  -  one- 1  -carboxylic  acid 
(I),  m.  p.  150 — 152'""  (slight  decomp.)  (acetyl  deriv¬ 
ative),  oxidised  by  dilute  nitric  acid  to  dimethyl- 
malonie  and  oxalic  acids,  and  4-hydroxy-2  : 2-di- 


methyl- A4 -cyclop enten-3-one-l-ca rboxyl i c  add  (II),  an 
oil,  oxidised  by  nitric  acid  to  a^-dimethylsuccinic 
acid.  On  treatment  with  semicarbazide  acetate  or 
with  o-phcnylcnediaminc,  the  hydroxy-acid  (I)  reacts 
as  the  tautomeric  dikcto-acid,  yielding  respectively 
the  disemicarbazone  of  2  :  2-dimelhyicyclopentane- 
3  r  4-dione-l -carboxylic  acid ,  decomp.  200 — 201°,  and 
a  quinoxaline  derivative,  m.  p.  175 — 177°,  altern¬ 
atively  obtained  from  the  acid  (II).  When  the 
compound  (I)  is  distilled  under  reduced  pressure,  a 
small  quantity  of  an  oil,  probably  3  :  3 -dimethyl- 
cyclopentane-l  :  2 -dione,  b.  p.  80 — 100°/4  mm.,  is 
obtained  together  with  unchanged  starting  material. 
The  following  are  described  :  ethyl  p y-dicyano ** 
$-?ncthylpentane-yz-dicar  boxy  late,  b.  p,  184°/5  mm, ; 
ethyl  3  :  3 - d i?nethylcyclopenta n -2 -  one- 1  :  4- dicarboxyl- 
ate,  h.  p.  145°/4  mm.  M.  Clark. 

Preparation  of  phenyl  salicylate.  F.  Chem- 
nitius  (Pharm.  Zcntr,,  1927,  68,  795— 797).— The 
details  of  a  laboratory  preparation  from  phenol  and 
salicylic  acid,  in  presence  of  phosphoryl  chloride,  are 
given.  S.  I.  Levy. 

Action  of  iodine  in  alkaline  media  on  phenyl- 
isocrotonic  acid  :  some  new  mixed  anhydride 
derivatives  of  benzoylacrylic  acid.  E.  Cattelain 
(Bull.  Soc.  chim.,  1927,  [iv]  41,  1500—1567;  cf.  A., 
1927,  458).— For  the  preparation  of  mixed  anhydride 
derivatives  of  benzoylacrylic  acid  by  Rougau It's 
method  (A.,  1908,  i,  791,  983)  the  organic  acid  must  be 
sparingly  soluble  in  water.  Thus,  o-aminobenzoic 
acid  gives  no  mixed  anhydride,  and  p-phenylpropionic 
acid  (solubility,  1  part  in  168  parts)  gives  poor  yields. 
Acids  of  high  mol.  wt.,  such  as  o-benzoylbenzoic  acid 
or  o-benzoyl-p-toluic  acid,  give  no  mixed  anhydride 
or  only  indifferent  yields.  The  purity  of  the  acid  is 
important ;  traces  of  salicylic  acid  in  o- methoxy- 
bcnzoic  acid  prevent  the  formation  of  the  mixed 
anhydride ;  the  presence  of  wi- hydroxy  benzoic  acid 
in  met  hoxy  benzoic  acid,  or  of  cinnamic  add  in 
hydrocinnamic  acid,  acts  similarly.  The  iodine  is 
added  gradually  to  avoid  the  formation  of  the  iodo- 
lactone  of  phenyl isoerotonic  acid.  The  following 
mixed  anhydrides  of  benzoylacrylic  acid  are  new  : 
o-methoxybenzoic,  m.  p.  91—92°;  m -methoxy benzoic, 
111.  p.  104°;  o-chlorobenzoic,  m.  p.  106° ;  m-chloro- 
benzoic ,  m.  p.  112°;  o-hromohenzoic,  m.  p,  110° ; 
p -bromobenzoic,  in.  p.  138°;  o -iodobenzoic,  m.  p.  103°, 
m -iodobenzoic,  m.  p.  126°,  and  p -iodobenzoic,  in.  p. 
163°;  (3 -phenylpropionic.  R.  Brigiitman. 

Preparation  of  m-iodobenzoic  acid.  Purifi¬ 
cation  of  o-iodobenzoic  acid.  E.  Cattelain 
(Bull.  Soc.  ehim.,  1927,  [iv],  41,  1546-1548).— 
m -Iodobenzoic  acid  is  obtained  pure,  m.  p.  186*5°,  by 
decomposing  diazotised  m-a minobcnzoic  acid  with 
potassium  iodide  in  20%  sulphuric  acid;  o-iodo¬ 
benzoic  acid  obtained  by  the  same  method  requires 
purification  by  crystallisation  from  50%  alcohol ;  the 
cumbersome  purification  method  of  Cohen  and 
Raper  is  unnecessary.  R.  Brigiitman. 

Action  of  carbon  tetrachloride  on  certain 
mercaptans.  8.  Krishna  and  S.  Singh  (J. 
Indian  Chem,  Soc,,  1927,  4,  291 — 296). — Thiophenol 
when  heated  with  carbon  tetrachloride  in  presence  of 


potassium  hydroxide  solution  at  100—410''  for 
24  hrs.,  yields  o-thiolbenzoic  acid  (12%),  m.  p*  1 77 
(lit,  165°).  p-Chlorothiophenol,  under  similar  con¬ 
ditions,  yields  4  :  4f  *dickloro~&'(  ty-carboxydiphenyl  di¬ 
sulphide,  m.  p.  210—212°,  which  when  reduced  with 
zinc  and  hydrochloric  acid  gives  p~ch lorothiophenol 
and  5-chloro-o(  t)4hiolbenzoic  mid,  m.  p.  110°. 

2  :  2' ;  5  :  5 '-Teirachloro  -  6'(  ?)  -  mrboxydvphmyl  disul¬ 
phide,  m.  p.  176°,  is  obtained  from  2  ;  5-dichloro- 
thiophene!,  and  on  careful  reduction  with  zinc  dust 
and  acetic  acid  yields  3  :  Q-dickloro- o(  olbenmic 

add,  m,  p.  122°.  jj-Tolylmercaptan,  p-nitrothio- 
phcnol,  and  p  -  bromothiophenol  yield  4:4  *  ~&i~ 
methyls { ? ) -wrboxy  diphenyl  disulphide,  in.  p.  156% 

4  :  4#-diaroitto-3'(  !)* mrboxydiphenyl  disulphide  di- 
hydrochloride,  chars  at  280%  and  4  :  4'-di6romo-6'(  1)- 
carboxydipkenyl  disulphide,  m.  p.  241 — 242%  which 
on  reduction  furnish  6 -methyl~m(  l)4kiolbenzoic  acid, 
m.  p.  82%  ?)4hiolbenzoic  acid  hydrochloride, 

and  6-6r0mo-m(  l)4hiolbenzoic  acid  [5-bromo- o(  %)4hmt- 
benzoic  add  ( 1)],  m.  p.  210°,  respectively. 

H.  Burton. 

Relative  ease  of  formation  of  rings,  I.  J*  von 
Beaot,  0.  Batter,  and  L.  Gasser  (Ber.,  1927,  60, 
[B],  2602 — 2GQ9) » — The  comparison  is  based  on  the 
exclusive  or  predominating  formation  of  one  ring 
from  a  compound  from  which  two  similar  ring 
closures  are  theoretically  possible.  It  is  essential 
that  the  active  groups  should  be  identical. 

p-  Benzyl  phenol  is  very  readily  reduced  by  hydrogen 
at  somewhat  above  200°  under  pressure  in  the  presence 
of  nickel  to  4-benzyloyclohexanol  (mixture  of  two 
stereoisomer  ides),  b.  p.  171°/14  mm.  {phenylur  ethane, 
m.  p.  154 — 157°),  oxidised  by  chromic  acid  in  glacial 
acetic  acid  to  4-benzylcyc\ohezanone,  b.  p.  165— 
166°/14  mm.,  m.  p.  46—47°  (semicarbazone,  m,  p. 
145 — 147").  4-IIexahydrobenzylcyclohexanol,  b.  p. 
158°/14  mm.  (pkenylur ethane,  m.  p.  153—155°), 
similarly  prepared  from  4-benzvl-phenol  or  -cyclo- 
hcxanol,  is  oxidised  to  4-hexakydrobenzylcyclo- 
hemnone,  b.  p.  155°/14  mm.  Oxidation  of  4-bcnzyl - 
cyc/ohexanol  by  very  dilute,  alkaline  permanganate 
at  0°  gives  $~benzyladipic  acid,  m.  p.  110—111° 
(anhydride,  b.  p.  245 — 250°/I6  mm.,  m.  p.  about  90°; 
ethyl  ester,  b.  p.  220°/14  mm.) ;  at  higher  temperatures, 
P- benzylglutaric  acid  is  mainly  produced.  p-Benzvl- 
adipic  acid  is  converted  by  successive  treatment  with 
phosphorus  pentachloride  in  nitrobenzene  and 
aluminium  chloride  into  $-l-keto-l  :  2  :  3  :  4 4elra~ 
hydro  naphthyl-3  -propion  i  c  mid ,  ru.  p.  136 — 137% 
in  55%  yield;  the  corresponding  semicarbazom, 
m.  p*  260°,  oxime,  m.  p.  148%  and  phenylhydrazone, 
m.  p*  152°,  are  described.  Reduction  by  Clemmen- 
sen5s  method  converts  the  ketonie  acid  into  p- 
1:2:3: 44eirakydronaphtkyl-2-propionic  add ,  b.  p. 
73°  (ethyl  ester,  b.  p.  188— 190°/ 14  mm.,  if  1*040, 
1*5153 ;  amide,  in.  p.  130°).  Naphthalene  is 
formed  when  the  ethyl  ester  is  passed  over  heated 
lead  oxide-pumice  in  an  atmosphere  of  carbon 
dioxide.  The  four-membered  carbon  chain  is  there¬ 
fore  more  readily  attached  to  the  benzene  nucleus  as 
a  ring  than  the  five- mem  bered, 

|Sy - D i phenylpr opylam in©,  b,  p.  182°/18  mm.,  is 
obtained  in  poor  yield  by  the  reduction  of  ot-phenyi- 
cinnamonitrile  with  sodium  and  alcohol,  in  60~% 


yield  (accompanied  by  small  amounts  of  the.  corre¬ 
sponding  secondary  amine,  b.  p.  about  282°/18  mm.) 
by  treatment  with  hydrogen  in  the  presence  of  nickel 
at  about  210%  preferably  in  the  absence  of  solvent; 
its  benzoyl  derivative,  b.  p.  about  280°/ll  mm.,  is 
converted  by  phosphorus  pentachloride  into  benze- 
nitriie  and  p y-diphtnylpropyl  chloride,  b.  p.  150°/ 
11  mm.  The  base  is  converted  by  treatment  with 
ethyl  bromoacetate  and  hydrolysis  of  the  ester  thus 
produced  followed  by  the  action  of  jp-toluenesulphonyl 
chloride  on  the  portion  soluble  in  alkali  hydroxide 
into  N  -  p  -  toluenesulpkonyl  -  Py- dipkenylpropylamino  - 
acetic  acid,  in.  p.  135°  (the  corresponding  benzene - 
sulphonyl  derivative  is  non- crystalline) .  Ring  closure 
is  effected  by  treating  the  glycine  derivative  with 
phosphoric  oxide  in  boiling  xylene,  whereby  carbon 
monoxide  and  2 - p - ioluenesulphonylA-benzyl- 1 : 2  :  3  : 4- 
telrahydroxmquinoline,  m.  p.  158—160°,  are  produced 
in  almost  100%  yield.  The  sulphonyl  compound  is 
hydrolysed  by  hydrochloric  acid  at  160°  to  4 -benzyl- 
1:2:3: 44etrahydro\mquinoline,  b,  p.  204—205°/ 
15  mm.,  in.  p.  40 — 50°  (hydrochloride,  m.  p.  355°; 
picraie,  m.  p.  150° ;  non- crystalline  acetyl  derivative ; 

compound,  m,  p.  100° ;  phenylthiocarbamide, 
m.  p.  166°;  quaternary  methiodide,  m.  p.  186°). 
Dehydrogenation  to  4-benzylfsoquinoline,  m.  p,  110% 
is  effected  by  reduced  nickel.  The  tendency  towards 
the  formation  of  the  tetrahydrotsoquinoline  ring  is 
therefore  greater  than  that  towards  the  homotetra- 
hydroisoquinoline  complex.  H.  When. 

Degradation  of  truxillie  and  trmdnic  acids. 
XIII.  It.  Stoermer  and  F.  Sckenck  [in  part,  with 
E.  Panseorau]  (Ber.,  1927,  60,  [J3J,  2566—2591). — 
Revision  of  the  attempted  decarboxylation  of  a 
truxillie  acid  to  a  d  i  phenyl  eye  l  ob  u  tane  monoear  bo  xyl  ic 
acid  (Stoermer  and  Schmidt,  A,,  1926,  290)  has  been 
rendered  necessary  by  the  observation  that  four 
different  anhydrides  of  cis  -  hydroxy-  acids  can  bo 
derived  from  a  single  truxillie  acid,  whereas  only 
three  such  compounds  are  theoretically  derivable 
from  hydroxydiphenylcycfobutanemonocarboxylic 
acids.  An  explanation  is  found  in  the  contraction  of 
the  ring  during  the  replacement  of  the  amino-  by  the 
hydroxyl  group  in  the  ami  nodiphenyl  cy dob  utane- 
monoearboxylic  acids  so  that  these  acids  are 
phenyl-a-hydroxybenzyleydopropaneearboxylie  acids. 
Since  they  contain  four  dissimilar  asymmetric 
carbon  atoms  they  exist  theoretically  in  four  pairs 
of  racemic  forms  ; 

R  R 


(R= Ph*CB>OH) ,  the  isomerism  within  each  pair 
being  due  to  the  spatial  arrangement  around  the 
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carbinol  carbon  atom.  If  the  isomerism  in  this  position 
is  destroyed,  four  keto-acidg  (R=PhCO-)  are  produced. 
The  constitution  of  the  ketonic  acids  is  established  by 
the  identity  of  two  of  them  with  the  acids  obtained 
in  a  completely  different  manner  by  Kohler  (A.,  1917, 
i,  566,  568;  1919,  i,  530)  and  by  the  isolation  from 
them  of  compounds  in  which  the  phenyl  groups  are 
separated  from  one  another  by  a  chain  of  four  carbon 
atoms  and  not  by  two  or  three  as  in  the  cyc/obutane 
formulation  of  the  truxinie  and  truxillic  acids.  The 
configuration  of  the  hydroxy-acids  is  tentatively 
based  on  that  of  the  corresponding  truxillic  and 
truxinie  acids  on  the  supposition  that  if  the  phenyl 
and  carboxyl  groups  maintain  their  relative  positions 
after  the  action  of  nitrous  acid  it  is  possible  that 
they  also  do  so,  at  any  rate  as  far  as  the  main 
products  of  the  change  arc  concerned,  when  the  ring 
contracts. 

Degradation  of  ydruxillic  add ,  y-Truxillamic  acid 
is  converted  by  sodium  hypochlorite  at  35—37°  into 
Sc-amino*2c :  4(~diphenyfayGlobutaiie-lc~carboxylic  add, 
decomp.  195—196°  (trihydrate ;  methyl  ester,  m.  p. 
83*5—84°;  monoacetyl  derivative,  m.  p*  238 — 237°). 
The  action  of  nit-rosy!  bromide  on  the  amino -acid 
yields  small  amounts  of  d iphenyl bn tadi en e  tetra- 
bromide  and  a  mixture  of  lactones  (see  later),  mainly 
2 phenyl-  3f  -  hydroxybenzyloyclojiropane  -  R-  car  boxy  - 
lactone  (cf.  I  a),  m.  p.  133*5 — 134°,  obtained  also  by 
Barbels  (Biss.,  Rostock,  1924)  from  a-truxillamic  acid. 
When  distilled  in  a  vacuum  the  lactone  yields  tram- 
^m«5-oc§-diphenyl-Aay-butadiene.  With  piperidine  at 
160 — 170°  it  affords  the  piper idide  of  the  corresponding 
hydroxy-acid,  in.  p.  102*5 — 163°,  whilst  it  is  trans¬ 
formed  by  boiling  alcoholic  potassium  hydroxide  into 
2C -  phenyl  -  3C -  hydroxybenzyleyolopropane  -  R- carboxylic 
acid  (la),  in.  p.  145 — 148°  (decomp.)  when  rapidly 
heated  (methyl  ester,  m.  p.  124—125°,  prepared  by 
means  of  diazomethane).  The  latter  eater  is  oxidised 
bv  an  excess  of  chromium  trioxide  in  glacial  acetic 
acid  to  methyl  3c-benzoyl-2e-phenylcycl opropane- 1 c- 
carboxylate  (cf.  I),  m.  p.  115 — 116°,  which  is  stable 
towards  Fehling’s  solution  and  ammoniacal  silver 
solution,  moderately  stable  to  alkaline  permanganate 
and  bromine  in  chloroform ;  the  corresponding  oxime, 
m.  p.  201 — 202%  and  semicar bazone,  m.  p.  253 — 255°, 
are  described.  Hydrolysis  of  the  ester  by  acids 
a.tt  ora  s  b  enz  oyl  -  2  *-ph  enyloyclojy  ropane  - 1  c-carbozylic 

acid.  in.  p.  157—157*5°,  isomerised  by  alcoholic 
potassium  hydroxide  to  3* - b enzoy  1  - 2C- ph eny  lcyrto - 
propane-  Kcarboxylic  acid  (see  later),  and  reduced  by 
hydrogen  in  the  presence  of  palladised  barium 
sulphate  to  ct-phenaey  1-  iphenyl  propionic  acid.  The 
isomeric  2C  -  phenyl  -  3C  -  hydroxybenzyleyclopropane -R- 
mrboxylacione  (cf.  15),  m.  p.  about  167°,  is  obtained 
in  very  small  amount  from  the  mixture  of  lactones 
described  above;  the  corresponding  hydroxy-acid 
(lb)  could  not  be  investigated  completely  but  its 
oxidation  to  the  ketonic  acid  I  is  established. 

Phenyl  -  3 c  -  hydroxyb  mzyloycl  opropane  -  R-  car  boxy- 
lactone,  an.  p.  120—121"  (cf.  Ha),  is  most  readily 
separated  from  lactone  la  by  isomerisation  of  the 
latter  to  the  hydroxy-acid  tla  by  alkali  and  preserv¬ 
ation  of  the  acidified  mixture  in  which  the  lactone  Ila 
is  slowly  regenerated.  Unlike  lactone  la  it  can  be 
distilled  unchanged  in  a  vacuum.  It  is  hydrolysed 


to  2f  -  phenyl  -  8s  -  hydroxylbenzyloyolop ropane  - 1€  -  carb  - 
ozylic  acid  (II a),  m.  p.  122°  (decomp.)  (methyl  ester, 
m.  p.  73—74°;  piperidide,  m.  p.  132 — 133a),  The 
methyl  ester  is  oxidised  to  methyl  -benzoyl-21 - 
phenylcyclopropane- 1  -carboxylate,  m.  p.  93°,  hydro¬ 
lysed  by  acids  to  3c-benzoyl-2f-phenylcyc/(?propa3ie- 
R- carboxylic  acid,  m.  p.  174—175°  (ethyl  ester,  in.  p. 
103°),  identical  with  the  product  described  by 
Kohler  and  Steele  (loc.  oil.).  The  isomeric  2(-phenyL 
Z^hydroxybernyhyclopropane- lc-carboxylic  acid  ( 116 ) , 
m.  p.  170°  (decomp.)  when  rapidly  heated  (methyl 
ester,  in.  p.  86 — S7°),  is  identical  with  the  compound 
obtained  by  Stoermer  and  Schmidt  (loc,  cit ,)  from 
e-truxiliamic  acid  and  regarded  as  hydroxydiphenyl  - 
cycZobutanecarboxylic  acid ;  the  corresponding 
lactone,  m.  p.  112°,  is  obtained  by  the  action  of  acetic 
anhydride  on  the  acid  and  also  from  p- truxinie  acid 
(see  later).  2l -Phenyl  -  3l~hydroxybe  nzylcydiopropane- 
1  '-carboxylic  mid  (Ilia),  dccomp.  185 — 186°,  is 
obtained  by  isomerisation  of  lactone  la  by  very 
concentrated  alcoholic  potassium  hydroxide  or  from 
a-truxillamic  acid  through  the  corresponding  amino  - 
acid;  the  methyl  ester,  mu  p.  75—76°,  and  the 
potassium  salt  are  described.  It  is  oxidised  to 
3*-benzoyl-2*-phenylcycZopropane-R-earboxylie  acid, 
m.  p.  I53—1540  (methyl  ester,  m.  p.  66—67°;  ethyl 
ester,  m,  p.  93 — 94°),  identified  with  the  compound 
described  by  Kohler  (loc.  cit.) ;  the  keto-acid  is 
reduced  by  hydrogen  in  the  presence  of  palladised 
barium  sulphate  to  a-phenaeyl- P-pheny]propionic 
acid,  whereas  the  ethyl  ester  is  converted  by  zinc  dust 
and  boiling  acetic  acid  into  a  mixture  of  a-phcnacyl- 
p-phenyj  propionic  and  y-bcnzoyl-{J-phenyl-ra-  butyric 
acids. 

Methyl  3C-  benzoyl  -  2C~  phenylcycfcpropane  -  R-  carb  - 
oxylate  is  converted  by  boiling  alcoholic  potassium 
hydroxide  into  ft-benzoyl^-phenyloyclopropane-l*- 
carboxylic  add  (cf.  IV),  in,  p.  136—137°  (methyl  ester, 
m.  p.  66 — 67*5°;  oxime,  m.  p.  166 — 167°),  reduced  by 
hydrogen  in  the  presence  of  palladised  barium  sulphate 
to  a-p h en ac}d - fl - ph eny lpr opion ic  acid,  trans-trans- aS- 
Diph e ny  1 « b u tadi e ne,  m.  p.  152—153°,  is  obtained 
by  the  distillation  of  lactones  la  and  116,  by  heating 
the  methyl  ester  of  hydroxy-acid  la,  when  the 
hydroxy-acid  Ilia  is  melted,  and  during  the  pre¬ 
paration  of  its  bromo-ester.  The  non-crystallisable 
residues  obtained  during  the  preparation  of  lactone 
la  are  converted  by  distillation  into  transdram * 
aS-diphenyl-A^-butadieneandy-phenvl-adjcnzylidene- 
laocrofconolactone,  m.  p.  152°.  Treatment  of  methyl 
2C  -  phenyl  -  3C-  hydroxy b enzy leyriopr o pane  -  lc-  carb  - 
oxylate  with  phosphorus  pentabromide  in  the  presence 
of  ether  affords  the  compound  G18H170<,Br,  m.  p. 
131—132°  E!  CHPh:CH*CH(C02H)UHPhBr],  hydros 
lysed  by  alcoholic 'potassium  hydroxide  to  a- benzyl - 
idene-y-phenyh*5ocrotomc  acid,  m.  p,  169 — 170°,  and 
converted  by  successive  reduction  by  aluminium 
amalgam  and  hydrolysis  into  y-phenyba-bcnzyltso- 
crotonic  acid,  m.  p.  125—126°.  Treatment  of  the 
bromo-  ester  with  hydrogen  in  the  presence  of 
palladised  barium  sulphate  affords  a$-diphenyl- 
butane-p -carboxylic  acid,  m,  p.  55 — 57°. 

Degradation  of  p- truxinie  acid .  p-Truxinamic  acid 
is  converted  by  sodium  hypochlorite  solution  at 
38—40°  into  &-amino~2t :  S^diphenylcyciobutane-l*- 
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carboxylic  acid,  m.  p.  161°  (decomp.)  [hydrochloride ; 
hydrobromide ;  sulphate ;  monoacetyl  derivative,  m.  p. 
194°,  and  its  methyl  ester,  m.  p.  127 — 128°;  methyl 
ester,  m.  p.  64°;  compound ,  C34H2903N,  m.  p.  161°, 
possibly  a  mixed  anhydride  of  the  amino-  and 
corresponding  hydroxy-acid).  The  amino-acid  is 
transformed  by  nitrosyl  bromide  into  2i-phenyl-3*- 
hydroxylbenzyc  vc^opropane-  lc-carboxylact  one  (cf  .116), 
the  corresponding  hydroxy -acid  (116),  and  2 -phenyl* 

3 -  a- 6 romobenzylcyclopropanecarboxylic  acid ,  in.  p. 
167°  {methyl  ester,  m.  p.  112°,  obtained  also  from 
phosphorus  pentabromide  and  the  methyl  ester  of  the 
hydroxy-acid).  Reduction  of  the  bromo-acid  by 
zinc  dust  and  acetic  acid,  hydriodic  acid,  aluminium, 
or  sodium  amalgam  or  catalytic  hydrogenation  in 
the  presence  of  palladised  barium  sulphate  yields  the 
unsaturated  acid ,  C17H1402,  m.  p.  125 — 126°.  Methyl 
2t-phenyl  -  3C-  hydroxybenzyleye  lop  ropane-  lc~ca  rboxylaie , 
m.  p.  S6 — 87  and  2t~phenyl~3e-hydroxybenzylcyc\o- 
propane- 1  c-carboxylamide ,  in.  p.  142°,  arc  described. 

p-Truxinic  anhydride  is  converted  by  an  excess  of 
hydrazine  hydrate  at  0°  into  the  hydrazine  salt  of 
p-truxinhydrazidic  acid,  hydrolysed  by  much  boiling 
water  to  Q-iruxinhydrazidic  acid ,  CjgH1803N3,  in.  p. 
182°  {sodium  salt ;  benzylidene  derivative, 
m.  p.  214°,  and  its  methyl  ester,  C2BH2402N3,  m.  p. 
142°).  The  acid  is  converted  by  hot  5%  hydro¬ 
chloric  acid  into  the  unimolecular  hy dr  azide, 
C18H1802N2,  m.  p*  106 — 107°  (from  which  it  is 
regenerated  by  boiling  alkali  hydroxide),  and  (?)  a 
bimolecular,  secondary  hydrazide,  m.  p.  250 — 260°. 
Attempts  to  convert  the  hydrazidic  acid  into  the 
azidie  acid  were  unsuccessful,  resulting  apparently 
in  the  production  of  a  carbamide  derivative, 

CO ( N H> C1€H  14’C02H)2i  m.  p.  224°.  H.  Wren. 

Photobromination  of  ethyl  m-nitrobenzyl- 
idenemalonate.  I.  J.  C.  Ghosh  and  K.  Bash 
(J.  Indian  Chem,  Soc.,  1927,  4,  375 — 386). — The 
photobromination  of  ethyl  m-uitrobcnzylidene- 
malonatc  to  the  di bromide  in  carbon  tetrachloride 
solution  is  reversible.  The  equilibrium  constant 
varies  with  the  intensity  of  the  light,  and  the  ratio  of 
the  equilibrium  constants  measured  equals  the  square 
root  of  the  ratio  of  intensities  of  incident  light.  The 
equilibrium  constant  is  slightly  affected  by  temper¬ 
ature,  rise  of  temperature  causing  an  increase  in  the 
concentra  tion  of  the  di  bromide.  The  velocity  of  the 
direct  action  is  not  affected  by  the  concentration 
of  ester,  bromine,  or  di  bromide.  The  temperature 
coefficient  of  k  for  10°  is  2*4.  Application  of  Ein¬ 
stein’s  law  of  photochemical  equivalence  shows  that 
more  than  one  quantum  of  energy  is  necessary  for  the 
production  of  1  mol,  of  the  di  bromide. 

#  H,  Burton, 

Relation  between  chemical  constitution  and 
pungency  in  acid  amides.  S.  Kobayashi  (Sci. 
Papers  Inst,  Phys.  Chem.  Res.  Tokyo,  1927,  6,  166 — 
184;  ef.  Jones  and  Pyman,  A,,  1926,  60).— The 
following  acid  amides  have  been  prepared  and  their 
pungencies  compared  with  that  of  undcccnovanillyl- 
methylamide  (  =  1000),  m,  p.  60—61°  (Kelson,  A., 
1920,  i,  164,  gives  m,  p,  53 — 55° ;  of.  Gtt  and  Zimrner- 
mann,  A.,  1922,  i,  137);  undecovanillylmethylamide, 


in.  p.  73—74°.  (Kelson,  loo.  cit. ,  gives  m.  p.  54—56°) 
(pungency  1000) ;  imdeceno-p-vanillykthylamide,  m.  p. 
80—81°  (O -benzyl  derivative,  m.  p.  102 — 103°), 
undeceno-y-vanillylpropylamide,  m.  p.  59—60°,  un- 
decenopiperonylmethylamide,  m.  p.  87—88°,  and 
undeceno-$~piperonylethylamide,  m.  p.  81—82°,  are 
all  non-pimgent.  The  pungencies  of  B -piper  onyh 
vinylmrylovanillylmethylamide,  m.  p.  165—167°,  and 
B-pip cron yhn - va lero van illyhn ethylamide,  m.  p.  90— 
91°,  are  both  100,  whilst  the  p iperonylm athylam ide , 
m.  p.  187 — 189°,  and  fi-piperonylethylamide,  m.  p. 
198 — 200°,  of  S-piperonylvinylaerylic  acid  are  non- 
pungent,  thus  demonstrating  the  necessity  of  a 
hydroxyl  group  in  the  amine  residue.  Cinnamo- 
vanillylme  thy]  amide,  m.  p.  146—147°  (Ott  and 
Zimmermann,  loc .  cit give  m.  p.  138"'"),  ^-phenyl- 
prop iova n ill yhnethylamidc,  in.  p.  91 — 92°,  and  ^ piper- 
ojiyktcrylovamllyhnethylamide,  m.  p.  189 — 190°,  have 
pungencies  of  50 ;  n-valerovanillylmethylamide  lias  a 
value  of  20,  and  @ - veratrylacrylo vani llyl methyla m ide , 
m.  p.  145*5— 147°,  a  value  of  I.  p- Vanillylacrylo - 
bcnzylamide,  m.  p.  128*5 — 130°  (O- acetyl  derivative, 
m.  p.  132—134°),  Q-vanillylacrylopiperonylmethyl- 
amide ,  m.  p.  101 — 163°  (0 -acetyl  derivative,  m.  p. 
154*5— 155*5°),  and  the  vanilhjlmeihylaniides  of 
p-vanillylacrylic,  m.  p.  179 — 181°,  4-hydroxycinnamic, 
m.  p.  192 — i  93°,  and  p- van  illy!  propionic  acids,  m,  p. 
128 — 130°,  are  all  non -pungent.  The  carbethoxy- 
derivative  (chloride)  of  p-4-hydroxy-3-methoxyphenyl- 
propionic  acid  has  m.  p.  88—90°. 

4  -  Benzvloxy  -  3  -  methoxybenzaldehyde  condenses 
with  acetaldehyde  to  form  4-benzyloxy- 3-meth oxy- 
cinnmnaldehyde .  m.  p.  89—90°  ( phenylhydrazone, 
m.  p.  144— 1 46°).  An  improved  method  of  preparing 
3-methoxy-4-methoxymethoxycinnamaldehyde,  m.  p. 
78-79°  (cf.  Pauly  and  Wascher,  A.,  1923,  i,  342),  is 
given.  Application  of  the  Perkin  reaction  to  this 
substance  yields  %-methoxyA-vietJioxymethoxyphenyl- 
vinylacrylic  acid ,  in.  p.  145*5 — 146*5°,  which  is 
hydrolysed  by  dilute  hydrochloric  acid  to  the  corre¬ 
sponding  4 -hydroxy -acid,  m.  p.  193—194°  (decomp.) 
(carbethoxy- derivative,  in.  p.  143 — 145°).  3  :  4- 
Methylenedioxvbenzyl amine  (hydrochloride,  m.  p. 
238—239°;  ci  A,  1912,  i,  217)  has  b.  p.  135-137°/ 
12  mm,,  and  di-( 3  :  4 -methylened ioxybenzyl)am ine 
hydrochloride  has  m.  p,  257— 258°  (decomp.). 

H.  Burton. 

Double  compounds  of  a-unsaturated  acid 
amides  with  acid  and  ammonia.  S.  Kobayashi 
(Sci.  Papers  Inst.  Pliys.  Chem.  Res.  Tokyo,  1927,  6, 
1 85 —  1 95 ) . — Treatment  of  a  solution  of  (3-0- acetyl- 
vaniilylacrylobenzylamide  in  acetic  acid  with  con¬ 
centrated  sulphuric  acid  gives  a  compound,  m.  p. 
147-150°,  consisting  of  1  mol.  of  (3- vanillylacrylo - 
benzylamide  and  1  mol,  of  sulphuric  acid,  which  on 
exposure  to  air  loses  0*5  mol,  of  sulphuric  acid 
forming  a  compound,  m.  p.  170—173°.  (3-Vanillyl- 
acrylobenzylamido  and  hydrochloric  acid  or  ammonia 
yield  the  additive  compounds ,  C17H1703N,HC1,  m.  p. 
106°  (decomp.),  and  CL 7H ^ 03N,N H3?  m.  p.  126° 
(decomp.).  The  hydrochloric  acid  compound  of  the 
0- acetyl  derivative  has  m.  p.  163°  (decomp.).  The 
following  additive  compounds  have  been  isolated  and, 
except  where  stated,  contain  1  mol.  of  the  amide  and 
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1  mol.  of  the  reagent :  p-vanillylacrylopiperonyl- 
methylamide  [sulphuric  acid,  -f  0*5H2SO4,  m.  p,  20F 
(decomp.) ;  hydrochloric  acid,  m.  p,  134°  (decomp,); 
ammonia,  ra.  p.  161 — “163°;  O-acetyl  hydrochloric 
add ,  m.  p.  118 — 142°];  p-vanillylacrylovanillyl- 
methyl  amide  [sidp&ftnc  acid,  m.  p.  161 — 162°  (de¬ 
comp.)  ;  hydrochloric  acid,  m.  p,  132°  (decomp.)] ; 
p- O-acetylvanillylacryloanilide,  m.  p,  146 — 147°  [sid- 
phuric  acid ,  m.  p.  138°  (decomp.) ;  hydrochloric  acid , 
m.  p.  107°  (decomp.)] ;  $-mnillylacryloa?iilidef  m.  p. 
141 — 143°  [sulphuric  acid  +Q'5H2S04}  m.  p.  185° 
(decomp.) ;  hydrochloric  mid ,  m.  p,  121°  (decomp,); 
ammonia ,  m.  p.  141°];  p -vanillylacryloamide,  ml  p, 
150—151°  [ammonia,  m.  p.  156°;  sulphuric  add , 
m.  p.  184°  (decomp,  j ;  hydrochloric  acid,  m.  p.  172° 
(decomp,)] ;  $-pj  p  erony  l  vinyl  aery  1 o - p -p  iperonvl  ethyl  - 
amide  (sulphuric  acid ,  m.  p.  140 — 141°,  +0*5H2SO4, 
ru.  p,  169—170°;  hydrochloric  add »  m.  p.  198—200°); 
$  -  piperonyl  vinyl  acrylopi per  o  n  ylmethyl  ami  do  [ait  lph~ 
uric  add,  m.  p.  142 — 145°  (decomp.) ;  hydrochloric 
acid ,  m,  p.  187—189°];  S-piperonyl  vinyl  acrylo- 
vanillylmethylamide  [hydrochloric  acid,  m.  p.  180° 
(deeomp »)] ;  p -hydroxycinn amamide  [hydrochloric 
add,  m.  p.  202°  (decomp.) ;  ammonia,  in.  p,  188°] ; 
3  :  4-mothylenedioxycinnamamide  and  cinn amamide 
yield  hydrochloric  acid  compounds  having  in,  p.  178° 
(decomp.)  and  147°  (decomp,),  respectively.  Most  of 
these  additive  compounds  are  coloured,  and  the 
ammonia  additive  products  generally  lose  ammonia 
when  heated,  H.  Burton. 

Ferylene  and  its  derivatives.  XV.  A.  Pon- 
gratz  (Monatsh.,  1927,  48,  639—643) , — The  yield 
of  perylene-3 ;  9-dicarboxylic  acid  is  increased  to 
90%  by  modifying  the  conditions  of  hydrolysis  of  the 
dinitrile  (cf.  A.,  1927,  1190),  If  hydrolysis  by  heating 
with  concentrated  sulphuric  acid  is  attempted,  the 
solution  deposits  orange-red  crystals  of  9-carboxy- 
perylem  -  4  -  sulpha? i  -  3  -carboxylimide.  Similarly,  the 
action  of  concentrated  sulphuric  add  on  perylene- 
3  : 9-dicarboxylic  acid  yields  orange-red  9 -carboxy* 
pe,ryhne-<l~3ulpho-$-carbQxyliC  anhydride.  The  action 
of  concentrated  sulphuric  acid  followed  by  manganese 
dioxide  on  3  :  9 -dibenzoylperylene  yields  a  vat  dye, 
hydr oxyimviolanth ran e  (cf,  Zinke,  A.,  1925,  i,  819; 
F.P.  612338;  B,,  1927,  60S).  E.  W.  Wignall. 

Bios.  III.  B.  Suzuki  and  Y.  Hamamura  (Proc. 
Imp.  Acad,  Tokyo,  1927,  3,  521 — 525) , — Treatment 
of  crude  bios  with  boiling  30%  sodium  hydroxide 
solution  and  an  excess  of  alcohol  yields  resinous 
products,  together  with  “  y-aetd^  G40H10O5,  in.  p. 
187 — 189°  (deeomp,)  (benzoyl  derivative,  m.  p.  216° ; 
ethyl  ester,  m,  p.  86°),  which  is  methylated  by  methyl 
sulphate  to  a  meihyhy-acid,  m.  p.  130°,  and  its  methyl 
ester,  m.  p.  100°.  Oxidation  of  the  methylated  acid 
with  potassium  permanganate  furnishes  3:4:  5 -tri* 
methoxybenzoic  acid ,  m.  p.  169°.  Ethylation  of  the 
acid  yields  ethyl-y*acid,  oxidised  by  potassium  per¬ 
manganate  to  3  :  5-dim  ethoxy -4 -ethoxy  benzoic  acid . 
n;i,  p.  123%  also  obtained  by  ethylation  of  syringic 
acid.  Reduction  of  y-acid  by  Wills  tatter’s  method 
affords  dihydro-ymeid,  nn  p.  102%  which  yields  a 
methyl  derivative,  m.  p.  105°  {iibromo- derivative, 
m*  P«  122°).  The  original  acid  furnishes  an  oxime, 
n 


deeomp.  199 — 201°,  in  acid  solution  only.  The  acid, 
which  Is  a  colouring  matter,  is  represented  as 
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H.  Burton. 

S alicyls ul ph oneph th alein  and  its  tetrabromo- 
and  monomercury  derivatives.  W,  G,  Harden 
(J.  Amer.  Chem.  Soc,,  1927,  49,  3139—3142),— 
SalicyUulphonephthahin,  red,  amorphous,  is  obtained 
by  heating  together  salicylic  acid  (50  g,),  o-sulpho- 
benzoic  anhydride  (24  g,)#  sulphuric  acid  (2  e.c,),  and 
stannic  chloride  (10  e.c.)  at  120 — 130°  for  4  hrs,, 
then  at  160 — 180°  for  several  hrs.,  and  pouring  the 
mass  into  4  litres  of  hot  water,  purification  being 
■effected  by  repeated  dissolution  in,  and  repreeipit- 
ation  with  hydrochloric  acid  from,  aqueous  sodium 
carbonate.  It  forms  an  excellent  indicator,  being 
yellow  at  pu  below  6*6,  brown  at  pa  7*0 — 7*2,  and 
bluish-red  at  pu  8*2.  Bromination  in  hot  glacial 
acetic  acid  affords  a  fefro&romo-derivative,  yellow, 
amorphous,  which  is  yellow  at  pxi  below  3*2,  changing 
through  a  brownish -purple  to  clear  purple  at  pa  4*6. 
Colour  standards  prepared  with  these  indicators 
showed  no  appreciable  fading  after  several  months' 
exposure  to  daylight;  the  names  sallcyl-rcd  and 
“  sal  icy  1-purple  ”  are  suggested.  Treatment  of  the 
disodium  salt  of  salicyisulphonephthalein  in  aqueous 
solution  with  mercuric  acetate  and  acetic  acid,  with 
subsequent  boiling  until  an  ammonium  sulphide  test 
indicates  absence  of  mercury  ion,  filtration,  and 
acidification ,  affords  monohydroxymercurisalicyhuh 
phonephthale in ,  a  brown  powder.  In  1%  solution,  the 
latter  kills  B,  typhosus  and  Staph,  aureus  in  1  min. 
At  1  : 2000,  it  kills  the  former  in  15  min.  S.  aureus 
is  killed  at  1  : 500  in  5  min.,  but  not  in  15  min.  at 
1 : 1000.  F.  G.  Willson. 

Explanation,  of  the  mechanism  of  isomeris¬ 
ations  and  spontaneous  reactions  in  organic 
chemistry  with  the  aid  of  the  theory  of  polar 
valencies.  I.  Tanasescu  (Bull.  Soc.  cliim.,  1927, 
[iv],  41,  1468 — 1475). — It  is  suggested  that  organic 
molecules  which  do  not  form  ions  in  the  usual  sense 
can  be  regarded  as  virtually  divided  into  atomic 
groups,  consisting  either  of  atoms  or  radicals  which 
carry  equal  and  opposite  electric  charges.  These 
electronegative  and  electropositive  radicals  repre¬ 
sent  the  first  phase  in  the  division  of  the  molecule. 
They  are  not  necessarily  ionised,  but  can  become 
true  ions  in  certain  cases.  Groupings  in  which  the 
polar  valencies  are  not  perfectly  neutralised  are 
unstable  and  may  undergo  transformation  into 
arrangements  possessing  a  more  pronounced  positive 
or  negative  character,  and  representing  the  most 
stable  configuration  under  given  conditions.  This 
theory  is  used  to  interpret  a  number  of  isomerisations 
effected  by  light.  Thus  the  isomerisation  of  o-nitro- 
benzaldehyde  to  o-nitrosobenzoie  acid  is  interpreted 


by  assuming  an  ionisation  of  the  o-nitrobenzalde- 
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hyde  into  '  I  S®  and  H+  (cf .  following 
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mi  ■  ►  i  •* 

abstract).  The  isomerisation  of  o-nitrobenzylidene- 
glycol  and  of  o-nitrotriplienylmcthane  aro  similarly 
interpreted  and  the  theory  affords  a  simple  explan¬ 
ation  of  the  absence  of  photochemical  isomerisation 
with  hexanitrotripheiiylmethane.  Similarly  in  tho 
isomerisation  of  0-nitro-p'p"-diaminotriphenylmcth - 
ano  into  o-nitroso-p?p"-diaminotriphenylcarbinol  it 
is  suggested  that  the  unstable  ions 
[-C(CsH4-NH2)2-C0H4-NO2]+  and  H"  are  first  formed 
which  arc  rapidly  transformed  into 
[~C(C6H4-NH2)2*C6H4*NO]+  and  OH"  an  interpret- 
ation  which  accords  with  increase  of  basic  properties 
in  the  carbonium  bases  with  the  accumulation  of 
electropositive  groups  in  the  molecule  observed  by 
Bayer.,  Similarly,  the  stability  of  tho  “  ions ” 

m  m 

[“C(C6Hp OH)3]  and  H+  accounts  for  tho  non- 
existence  of  the  corresponding  carbinol.  cis-  and 
I  ram- Isomerisations  and  the  behaviour  of  ay-diketones 
are  similarly  interpreted.  R.  Rrightman. 

Tautomerism  of  o-nitrobeiuz  aldehyde.  I, 
Tanasescu  (Bull.  Soc.  chim.,  1927,  [iv],  41,  1497- — 
1499). — To  account  for  the  existence  of  a  mobile 
hydrogen  atom  in  o-nitrobenzaldehyde,  the  weak  but 
appreciable  acidity,  and  the  readiness  with  which 
this  substance  isomerises  in  light,  it  is  now  suggested 
(cf.  A.,  1920,  1247)  that  the  molecule  of  o-nitrobenz- 
aldehyde  represents  an  equilibrium  between  (I)  and 
(II),  determined  by  oscillation  of  a  hydrogen  atom 
between  the  carbon  and  oxygen  atom.  The  formula 
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Prolonged  heating  of  aldoximes  at  100°  with  concen¬ 
trated  sulphuric  acid  resulted  in  the  formation  of  the 
corresponding  amides.  The  following  are  described  : 
(A)  oc-m -nitrobenzaldoxime  sulphate,  m.  p.  71- — 76°,, 
p -nitrobenzaldoxime  sulphate,  deliquescent,  and  a-p- 
methoxybenzaldoximc  sulphate,  m.  p,  79 — 80° ;  (B) 

a-o -methoxybenzaldoxime  sulphate,  m.  p.  143°,  and 
«-o -chlorobenzaldoxhne  sulphate ;  (C)  a.A-brojno-3  :  4- 
dimethoxybenzaldoxime  sulphate,  m.  p.  105°,  and 
a-iy-nilro-3  :  4-melhyhnediozybenzaldoxime  sulphate , 
m.  p.  110—135°;  and  a-3  :  4-methylenedioxybenzald- 
oxime-  sulphate,  unstable.  M.  Clark. 

Reimer-Tiemann  reaction  with  m-bromo-  and 
ui-iodo-phenol.  H.  H.  Hodgson  and  T.  A.  Jen  kin- 
son  (J.C.S.,  1927,  3041 — 3044). — A  mixture  of 

4-bromo~2-hydroxyhenzaldehyde  (I)  [sodium,  potass¬ 
ium,  and  capper  salts;  oxime,  m.  p.  168°  (lit.  151°) ; 
p -nitropkenylhydrazone,  m.  p.  258°  (deeomp.) ;  semi - 
carbazom,  m.  p.  212°;  benzoate ,  m.  p.  115°]  and 
2-bromo-4-hydroxybenzaldehyde  [p  -  niiroph  enylhydr- 
ozone,  m.  p.  274°  (deeomp.) ;  semicarbazone,  m.  p. 
212°;  oxime,  m.  p.  184°  (lit.  128*5°)]  in  almost  equal 
proportions  is  obtained  from  m-bro  mo  phenol  by  the 
Reimer-Tiemann  reaction.  m-Iodophenol  yields  in 
like  manner  approximately  equal  quantities  of 
4  -iodo-2  - hydroxybenzaldehyde,  m,  p.  87°  [alkali -metal, 
ammonium ,  silver,  and  copper  salts;  oxime,  m.  p. 
171° ;  n-nitrophenylhydrazone,  m.  p.  242°  (deeomp.) ; 
semicarbazone,  m.  p.  252'°;  benzoate,  m,  p.  62°],  and 
2-iodoA-kydroxybenzaldehyde,  m.  p.  163°  [alkali -metal 
and  copper  salts;  p-nt  ■ trophenylhydr ozone,  m,  p.  265° 
(deeomp.) ;  semicarbazone,  m.  p.  232°  (deeomp.) ; 
oxime,  m.  p.  155°;  benzoate,  in,  p.  112°},  The  con¬ 
stitutions  of  the  aldehydes  are  determined  by  tho 
method  already  described  for  the  corresponding 
chlorohydroxybcnzaldehydes  (A.,  1927,  877).  The 
following  are  also  described  r  4 -bromo-2-methoxybenz- 
aldchyde,  m.  p.  71°  (oxime,  m.  p.  132°;  p-nitrophenyl- 
hydrazone ,  m.  p.  215°;  semicarbazone,  m.  p.  224°); 
4-bro?no-2-methoxybenzoic  acid,  m.  p.  155° ;  4 -bromo- 


(II)  allows  of  a  ready  interpretation  of  the  formation 
of  arylanthranils  by  the  action  of  aromatic  hydro¬ 
carbons  in  presence  of  sulphuric  acid,  and  of  the 
appearance  of  the  direct  carbon-nitrogen  linking  in 

similar  reactions.  The  structure  r  . 

6  *  NO -OH 

previously  advanced  is  now  abandoned,  as  it  indicates 
much  more  pronounced  acidic  properties  than  o-nitro- 
benzaldehyde  possesses.  R.  Biitqiitman. 

Isomerism  of  the  oximes.  XXXII.  Sul¬ 
phates,  O.  L,  Brady  and  A.  D.  Whitehead 
(J.C.S.j  1927,  ^  2933 — 2937 ) , — Treatment  of  certain 
a- aldoximes  (A)  with  concentrated  sulphuric  acid 
provides  a  convenient  method  of  conversion  into  the 
p-aldoxime  (cf.  Luxmoore,  J.C.S.,  1890,  69,  180)  if 
only  small  quantities  are  used.  The  sulphates  of  a 
number  of  oximes  have  been  prepared  and,  in  general, 
the  a-form  of  these  compounds  is  more  stable  than 
the  corresponding  hydrochloride.  Sulphuric  acid  did 
not  bring  about  isomeric  change  in  those  oximes  (B) 
tho  ^-hydrochlorides  of  which  fail  to  change  or  change 
with  difficulty  to  the  (3- form,  nor  was  ft  possible  to 
convert  those  a-oximes  (C)  which  did  not  form 
hydrochlorides  although  the  sulphates  were  isolated. 


2 -hydroxy benzoic  acid ,  m.  p.  214°;  2 -bromoA- methoxy- 
benzaldehyde,  m.  p.  77°  [oxime,  m.  p.  93° ;  p-nitro- 
phenylhydrazone,  m.  p.  250°  (deeomp.);  semicar  b- 
azone,  m.  p.  232°] ;  2-bromoA-methoxybenzoxc  acid , 
m.  p.  199°;  2-bromoA-hydroxybenzoic  acid ,  m.  p, 
151° ;  4- iodo-2-methoxy benzaldehyde,  m.  p.  85°  [oxime, 
in,  p.  13S° ;  p-nitrophenylhydrazone,  m.  p.  238° 
(deeomp.) ;  semicarbazone,  m.  p,  228'°];  4-to<?o-2- 

meihoxybenzoic  acid ,  m,  p.  150°;  4-iodo -2-hydroxy- 
benzoic  acid ,  in.  p.  236°  (deeomp.) ;  2-iodoA-methozy- 
benzaldehyde,  m.  p.  115°  [p -nitrophenylhydrazone, 
in.  p.  247°  (deeomp.) ;  semimrbamne,  m.  p.  211°; 
oxime ,  m.  p,  101°];  2 - iodo A-m eihoxybenzoic  acid , 

in.  p.  1S4°;  2-iodoA-hydrozybenzoic  acid ,  m.  p.  170° 
(deeomp.).  M.  Clark. 

Vanillin  derivatives.  G,  0,  Hilhan  and  O.  H. 
Aldeuks  (Proc,  Iowa  Acad.  Sci.,  1926,  33,  175). — 
A  dibromo vanillin  (under  investigation)  gives  an 
oxime  which  exists  in  but  one  form,  and  the  nitrile 
derived  from  it  is  very  resistant  to  hydrolysis. 

Chemical  Abstracts. 

Mechanism  of  the  catalytic  hydrogenation  of 
phenols.  V,  Grignard  and  G.  Mingasson  (Compfc. 
rend.,  1927,  185,  1552—1556),“— Catalytic  reduction 
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of  phenol  in  cyclufaexa nol  solution  (the  critical  tem¬ 
peratures  above  which  dehydrogenation  of  the  latter 
to  o/dohexanojie  occurs  being  15§°/18 — 22  mm,, 157°/ 
30  mm.,  160 '"/SO  mm.,  I70°/100  ram,,  175°/200  mm,, 
and  180°/760  mm.)  at  150°/i8 — 22  mm,  with  a  nickel 
catalyst  yields  only  the  enol  form,  b*  p.  55 Qjl2  mm,, 
of  cyclohexanone  (12 — 15%  yield),  since  the  active 
hydrogen  in  the  product,  determined  by  the  method 
of  Job  and  Eeieh  (A.,  1924,  i,  24),  is  100%,  Frac¬ 
tional  distillation  of  the  product  obtained  by  treating 
the  reduction  mixture  with  acetic  anhydride  and  fused 
sodium  acetate  yields  cyeMiexyl  acetate,  phenyl 
acetate,  and  the  acetate,  b,  p.  75— 77*717  mm.,  df$ 
1*0237,  14732,  of  the  end,  which  is  stable  to 

boiling  water  but  is  hydrolysed  to  the  free  enol  by 
boiling  with  a  10%  solution  of  oxalic  acid  for  5  hrs. 
By  similar  reductions  of  the  appropriate  phenols  are 
obtained  the  emits  of  p-methylcycMiexanone,  n\> 
145507  for  a  mixture  containing  80%  of  enol  (acetate, 
b.  p.  92—93712  mm.,  191—1927760  min.,  0*9813 ; 
n\i  1*46086),  and  earvomenfchone,  b.  p,  104—106°/ 
II  mm.,  1*4624  (75%  enol)  (acetate,  h .  p.  103— 
105°/11  mm.,  dh  0*947,  nf  1*46196).  Reduction  of 
phenols  therefore  occurs  by  direct  addition  of  hydro¬ 
gen  to  the  two  double  linkings  in  the  Ivekuld 
formula  not  contiguous  to  the  hydroxyl  group,  the 
resulting  enol  of  the  cyclic  ketone  then  either 
ketonising  or  being  further  reduced  to  the  secondary 
alcohol.  J.  W.  Raker. 

Odour  and  molecular  asymmetry.  IV,  The 
three  3  : 5-dimethylcifclohexanones  and  the  lour 
3  :  5-dimethylcf/clohexanols.  J,  von  Braun  and 
E.  Anton  (Ber.,  1927  ,  60,  [B],  2438—2446;  cf.  A,, 
1926,  1142). — s-m-Xylenol  is  hydrogenated  to  a 
mixture  of  3 : 6-dimethylcyclohexanols,  which  is 
oxidised  to  a  mixture  of  3  :  5-dimotliykyclohexanones, 
Oximation  of  the  latter  gives  a  crystalline  and  a 
liquid  oxime.  Reduction  of  the  liquid  compound 
affords  r-3  : 5-dimethylcydohexylamine,  which  can¬ 
not  be  satisfactorily  resolved  by  eamphorsulphonic, 
bromocamphorsulphonic,  or  mandelic  acids,  but  from 
■which  by  means  of  d- tartaric  acid  in  aqueous  solution 
1-3  :  b'diiMthyloycloliexylainine  is  obtained.  Lack  of 
material  ^  prevented  the  preparation  of  the  homo¬ 
geneous  cAbase  by  means  of  b tartaric  acid.  The  bases 
arc  converted  by  sodium  nitrite  in  cold,  dilute  acetic 
acid  solution  into  1-3  ;  o- dimethylcyclokexanol ,  b.  p. 
89 — 90°/ 17  mm.,  df  0*9166,  [«]};  -7*74°,  and  non- 
homogeneous  d-3  :  5 »  dimeikyloyelohexan ol ,  b.  p.  89— 
f0°/17  mm.,  df  0*9146,  [ocjfj  +4*55°,  which  are  oxidised 
by  potassium  dichromate  and  sulphuric  acid  to  J-3  ;  5- 
<h methyhyd oh-exanmte,  b.  p.  67—68716  mm,,  df 
0*9074,  [cejg  —7*91°  (mmicarbazone,  m,  p.  189°),  and 
ci-3  _  o-dimethyloyclohemnone ,  b.  p.  67 — 68°/16  mm., 
a';'-  0*9083,  [a]?;  +4*65"’  (semicar bazone,  m.  p.  187 — 
189°). 

lb©  two  inactive  3C :  5c-dimethylcyclohexylammes 
obtained  by  reduction  of  the  crystalline  oxime,  m.  p. 
73°  (see  above),  are  separated  from  one  another  by 
crystallisation  of  their  benzoyl  derivatives  from  96% 
alcohol.  Hydrolysis  of  the  homogeneous  derivatives 
with  concentrated  hydrochloric  add  affords  3C :  5tf- 
dimethylcyclahexylaminc  A,  b*  p.  167°  (hydrochloride, 
m *  P*  235—237° ;  picrate *  m,  p.  205°;  'acetyl  com¬ 


pound  ,  m.  p,  1377  phmyltMomrbamate,  m.  p.  181°; 
benzoyl  derivative,  m.  p.  162 — 168°),  and  3* :  oc-d+ 
niethylcyolohexylamine  B,  b.  p.  107°  (hydrochloride, 
m,  p.  211 — 213°;  pier-ale,  m.  p.  194—195° ;  acetyl 
compound,  m.  p.  125°;  phenyUhiocarbamate ,  in,  p, 
165°;  benzoyl  derivative,  m,  p,  116—117°),  The 
base  .4  is  trails  formed  by  sodium  nitrite  in  acetic 
acid  solution  into  3« :  oc-dimethylcyo\ohexanol  A, 
in,  p.  41°  (non-crystalline  hydrogen  phthalate ;  phenyl - 
urethane,  m.  p,  96°),  whereas  the  base  B  yields 
3C :  J>,  m,  p.  16—17°  (hydro¬ 

gen  phthalate 4  m.  p.  105* — 106°).  The  alcohol  A 
appears  to  undergo  partial  isomerisation  to  alcohol 
B  when  distilled.  The  crystals  which  separate  from 
the  mixture  of  dimethyl cyclohexanoh  derived  from 
xylenol  consist  of  a  mixture  of  alcohols  A  and  B , 
which  can  be  separated  into  its  components  by  con¬ 
version  by  the  successive  action  of  sodium  in  ether 
and  phthalic  anhydride,  into  the  corresponding 
hydrogen  phthalates  and  crystallisation  of  the  latter 
from  dilute  alcohol ;  treatment  with  phthalic  an* 
hydride  at  140(>  results  in  the  production  of  much 
dimethyleyefchexeno.  Oxidation  of  either  alcohol 
affords  3C :  5C* dimethyl c|/dohexanone  (oxime,  rn,  p. 
73°)«  The  alcohol  of  m,  p.  17°  has  a  pronounced  odour 
of  mint,  whereas  that  ol  m.  p*  41 0  more  closely  resembles 
stored  acetone.  The  optically  active  alcohols  have 
sweater  odours  analogous  to  those  of  certain  amyl 
esters;  the  odour  of  the  d» form  is  fresher  and  more 
powerful  than  the  milder  and  heavier  odour  of  the 
L variety.  Similar  differences  in  odour  are  observed 
among  the  ketones. 

The  mixture  of  the  t\yo  optically  inactive  dimethyl- 
cyclohexanols  is  converted  by  phosphorus  tri bromide 
at  0°  into  a  mixture  of  the  corresponding  bromides, 
b,  p.  81 — 82714  mm,,  which  with  magnesium  and 
qarbon  dioxide  affords  a  readily  separable  mixture  of 
the  3* :  oc-dirmthylcyclohexylmrboxylic  acids,  rn.  p, 
68°  (corresponding  amide,  m,  p.  160°),  and  non* 
crystalline,  df  0*9776  (corresponding  amide,  m.  p. 
148 — 149°).  Probably  other  compounds  of  the  3  :  5* 
climefchykycMiexana  series  containing  a  pseudo- 
asymmetric  carbon  atom  in  position  1  may  be  separ¬ 
ated  with  comparative  ease.  H,  Ween. 

Pyrogenic  decomposition  of  cyclic  ketones, 
V.  Tpathv  and  A.  Petrov  (Ber.,  1927,  60,  [77], 
2545 — 254S  ;  cf.  A,,  1927,  1076). — Hoinokopkoronc, 
in  the  form  of  a  mixture  of  four  possible  isomerides 
obtained  by  condensation  of  methyl  ethyl  ketone 
under  the  influence  of  sodamidc,  is  decomposed  when 
heated  under  high  pressure  at  470— 480s  in  the 
presence  of  ferric  oxide  into  gases,  carbon,  phenols 
approximating  to  xylenol  in  composition,  and  com¬ 
paratively  small  amounts  of  hydrocarbons,  b,  p.  60— 
2407  2-MethylcycMiexanone  decomposes  at  470— 
490°,  giving  a  mixture  of  hydrocarbons  closely  anal¬ 
ogous  to  that  obtained  from,  cyclohexanone;  toluene 
is  present  in  traces,  whereas  phenols  are  completely 
absent.  Condensation  products  ol  high  b.  p.  are 
formed  in  small,  amount.  At „  380 — 100°  pulegone 
affords  phenols,  cyclic  and  unsaturated  hydrocarbons, 
and  cyraene.  The  absence  of  thymol  is  due  to  its 
conversion  under  these  conditions  into  a  complex 
mixture  of  phenols.  27  Wren. 
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Azometh  ine  derivatives  of  fluorene.  A, 
Novelli  (Anal.  Asoc.  Quim.  Argentina,  1927,  15, 

1 87 — 209}  > — The  formation  of  ozomethines  by  the 
reaction  of  fluoreno  derivatives  with,  nitroso-com- 
pounds  is  discussed  in  relation  to  the  activation  of 
methylene  groups  and  the  relation  between  colour 
and  constitution.  Although  di  benzocyck>pentftdietie- 
imine  is  colourless,  the  substituted  phenyl  imines 
(azomethines)  are  deep  red.  Condensation  of  2:7- 
dibromofluorene  with  p-nitrosoalkylanilines  takes 
place  in  boiling  alcoholic  solution,  readily  on  the 
addition  of  alcoholic  sodium  eth  oxide,  less  readily 
with  potassium  cyanide.  The  following  2 : 7 -di- 
bromodibenzocycloptentadiem-imines  were  prepared  : 
p 'dimdhylarmnophmyl-,  m,  p.  205—2 06°  j  p-d*el%b 
aminopkenyl*,  in,  p.  176°  {hydrochloride,  m.  p.  185— 
186'°);  p-meihylaminophenyl- ,  m.  p.  201 — 202° ; 
p -gthylammopJmmjI’*,  in.  p.  171*,  and  p -methyUthyl- 
aminophenyl m,  p,  168°.  These  compounds  are 
rapidly  hydrolysed  by  dilute  mineral  acids  to  2:7- 
dibromofi  uorenone  and  the  corresponding  amine. 

E.  JL  Callow. 

Isomeric  relationships  in  the  chalk  one  series. 
V.  Bibenzoylmethane,  p  -  hronaodihenzoyl  - 
methane,  and  pvmethylchalkone  [phenyl  p- 
methylstyryl  ketone].  C.  Weygand  [with  H. 
Hehhig]  {Ber,3  1927,  60,  [if],  2428—2432;  of.  A., 
1926,  1248).' — Hydrolysis  of  the  a-form  of  phenyl 
p-ethoxystyryl  ketone  with  alcoholic  hydrogen 
chloride  affords  the  phenyl  p-hydroxystyryl  ketone, 
m.  p,  80 — -81%  of  von  Baeyer  and  Perkin.  The 
known  isomeric  forma  of  phenyl  (hethoxystyryl 
ketone  have  m.  p.  03%  73 — 74°,  77 — 78%  and  80— 
81°,  respectively.  The  varieties  of  phenyl  (3-methoxy- 
styryl  ketone  have  m.  p.  05°,  77 — 78°, "and  80—81°, 
and  those  of  phenyl  P-hydroxystyryl  ketone  have 
m,  p.  72—73°,  77 — 78°,  and  SO— 81°,  respectively. 
In  all  cases  the  varieties  of  highest  in.  p,  are  unstable 
(of.  Dufraisse  and  Gillet,  A,,  1927,  58).  The  enolie 
form  of  p-bromodibenzoylmethano  exists  in  two 
varieties,  m.  p,  94°  and  86-5%  the  latter  being  obtained 
by  solidification  of  the  undercooled  melt  of  the  former 
under  certain  conditions.  Phenyl  p-mothvlstyryl 
ketone  exists  in  an  unstable  a-variety,  m.  p.  99°,  a 
stable  (3-form,  m,p,  98-5%  and  a  metas  table  y- variety, 
in.  p.  90°.  The  a-  is  obtained  from  the  p- variety  by 
cautious  crystallisation  front  hot  methyl  alcohol . 
Contrary  to  Dufraisse  and  Gillet  (loc.  cit,)s  the  authors 
propose  to  designate  the  form  of  highest  m.  p.  as 
the  (x-vmiety  until  a  reasonable  explanation  of  the 
isomerism  is  forthcoming.  Since  the  isomerides  are 
not  distinguished  from  olio  another  by  visible  differ¬ 
ence  in  colour,  it  is  considered  improbable  that  the 
isomerism  is  of  the  cis—trans  type  and  all  the  isomerides 
are  regarded  as  cis~ forms  in  analogy  with,  chs-dibenz- 
oylethylene  and  aVeinnamic  acid. "  H.  Wren. 

T automerism  ol  a-diketones,  C.  Dufraisse 
and  H.  Moureu  (Bull.  Soc.  chira.,  1927,  pv],  44, 
1607 — 1621). — The  dimorphism  of  p  henyj  benzyl- 
glyoxal  (cf.  Widman,  A.,  1916,  i,  406;  Jorlander,  1, 
1907,  i,  343)  is  attributed  to  the  two  stereoisom erides 
of  the  enolie  form,  COPh«C(OH);CHPh,  the  oc-form, 
m.  p.  67'%  being  the  unstable  form.  The  (3-form  has 
in.  p.  90°.  The  appearance  of  either  form  in  the 


preparation  of  phenyl  benzyl  glyoxal  is  not  to  be 
attributed  to  differences  in.  the  technique  of  prepar¬ 
ation  (cf.  Jorlander,  loc,  cit).  In  support  of  the 
enolie  structure  is  advanced  the  existence  of  the 
following  coloured  salts  :  potassium,  copper,  ferric, 
uranium,  zinc ,  lead,  antimony .  The  antimony  salt, 
00Plr0( OSbCl2) ICHPh ,  m.  p.  179—180°,  is  obtained 
in  75%  yield  by  the  action,  of  antimony  trichloride 
on  either  the  a*  or  p-form.  On  exposure  to  the 
atmosphere  for  a  year  phenylbenzylglyoxal  yields 
benzoic  acid,  a  substance,  m.  p.  235—236%  insoluble 
in  ether  and  in  alkali,  and  a  substance,  m.  p.  193 — 
194°,  soluble  in  ether  and  alkali.  With  crystalline 
phenylbenzylglyoxal  in  the  cold,  magnesium  methyl 
iodide  affords  93%  of  the  theoretical  amount  of 
methane.  Hydroxylamine  in  aqueous  alcohol  yields 
mainly  an  oxime,  C15H3302Nf  m.  p.  114 — 115% 
together  with  some  oximinobenzyl acetophenone ,  and, 
probably,  a  little  dioxime,  m.  p.  220°.  Attempts  to 
obtain  this  oxime  from  a-piperidinobenzylideneaeeto- 
phenone  failed,  the  latter  giving  piperidine  and 
oximinobenzylacetophenone  when  treated  with  hydr¬ 
oxylamine,  When  distilled  at  192— 193°/ 15  mm. 
crystalline  phenylmethylglyoxal  is  converted  (yield 
90%)  into  a  liquid  isomeride,  b.  p.  137 — 138a/0*3  mm., 
tid  1  1*5881,  eff1  1  ’1333,  which  affords  the  same  mon¬ 
oxime,  in,  p.  114 — 115°,  and  metallic  derivatives,  the 
latter  on  decomposition  with  acids  yielding  the 
crystalline  form.  Magnesium  methyl  iodide  yields 
only  about  50%  of  the  theoretical  amount  of  methane, 
a  result  indicating  that  whilst  the  crystalline  form 
consists  almost  entirely  of  the  enolie  form,  a  large 
amount  of  the  liquid  isomeride  is  ke tonic.  Some  of 
the  enol  present  in  the  latter  case  may  be  clue  to 
enolisation  by  the  Grignard  reagent.  Conversion  of 
the  liquid  into  the  crystalline  form  is  best  effected 
through  the  antimony  salt,  the  latter  being  decom¬ 
posed  with  hydrogen  sulphide  or  40%  tartaric  acid. 
The  liquid  form  on  keeping  (10  months)  in  a  sealed 
tube  changes  to  the  p-form,  m.  p.  89”.  Hydrolysis 
of  oximinobenzylacetophenone  with  25%  sulphuric 
acid  gives  a  little  crystalline  phenylbenzylglyoxal . 

Similarly,  pheny ianisylglyoxal ,  m.  p.  70°,  gives 
coloured  sodium,  potassium,  and  ferric  salts ;  the 
orange -yellow  antimony  salt  has  ra.  p.  199 — 200% 
When  distilled  at  211 — 213°/8  mm.  the  crystalline 
form  is  converted  into  a  liquid  isomeride,  nn  1*5932, 
ci4  1*1656,  giving  the  same  metallic  derivatives  from 
which  the  crystalline  form  is  regenerated.  The 
crystalline  form  of  benzylmethylglyoxal ,  m.  p.  69— 
70°,  is  obtained  by  the  action  of  piperidine  on  di- 
brom o benzyl i d eneac e top kenone  and  cold  hydrolysis 
of  the  piperidino-compound  ,  The  yellow  antimony 
salt  has  m.  p,  184—185°.  When  heated  the  crystalline 
form  is  converted  into  the  liquid  isomeride,  b.  p. 
107°/17  mm.  The  crystalline  form  is  regenerated 
by  decomposition  of  the  sodium  salt. 

E.  Brigktman, 

Heteropolar  carbon  compounds.  V,  In¬ 
fluence  of  phenoxy-  and  substituted  pbenoxy- 
groups  on  the  halochromy  of  chromogens.  W. 
Dilthey,  E.  Back,  H.  Grutering,  and  E.  Hatjs- 
dorfbr  (J.  pr.  Chem.,  1927,  [ii],  417,  337—368).— 
p-Phenozy phenyl  B-pkenylvinyl  ketone,  m ,  p.  85—86° 
(with  previous  sintering ;  dibromo- additive  compound. 
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m.  p.  137°),  and  p-p henoxyphenyl  p-p -metkoxyphemyl- 
vinyl  ketone ,  m.  p.  97°,  are  prepared  by  condensation 
of  p-phenoxy  acetophenone  with  the  appropriate 
aldehyde.  4  :  d'-Diacetyldiphenyl  ether ,  m.  p.  100— 
101°  ( dioxime ,  m.  p.  182—183°),  prepared  either  by 
the  interaction  of  diphenyl  ether  and  acetyl  chloride 
in  carbon  disulphide  solution  in  the  presence  of 
aluminium  chloride  or  from  the  potassium  salt  of 
p-hydroxyacetophenone  and  p- br omoacet ophenone 
by  Ullmann’s  method,  yields  pp ( -dicinnamoyldiphenyl 
ether ,  m.  p.  170°  [tetrabromo- additive  compound,  m.  p. 
224°  (decomp.)],  and  pp ’ -di-$-ani$ylacrylyldiphenyl 
ether,  m.  p.  207—208°  [tetrabromo-additivo  compound, 
m.  p.  198°  (decomp.)],  pp f -Dibenzoyldiphenyl  ether , 
m.  p.  163—164°  [dioxime,  m.  p.  215 — 216°  (decomp.)], 
prepared  by  both  the  above  methods  from  the  suitable 
components,  reacts  with  magnesium  phenyl  bromide 
to  give  finally  pp  ’ -dichlorodiphenylmethyldiphenyl 
ether,  decomp,  at  120°  (melting  and  frothing  at  1G5°)> 
or  pp ’-dibromodi-phenylmethyldiphenyl  ether,  m.  p.  193° 
( decom p.).  pp '  -  Di(hydrozydij)henylmethyl)diphcnyl 
ether ,  m.  p.  90 — 95°  (frothing ;  dimethoxy -derivative, 
m.  p.  138—139°),  gives  on  reduction  with  acetic  acid 
and  zinc  dust  pp  * -di(diphenylmethyl)diphenyl  ether , 
m.  p.  167 — 168°  (darkening ;  when  crystallising  with 
2C6H6,  m.  p.  85-90°).  p -Phenoxytriphenylmethane, 
m.  p.  138—140°,  is  prepared  by  the  interaction  of 
•p-phenoxvbenzophenone  and  magnesium  phenyl 
bromide.  4-p - Tolyloxybenzophenone ,  m.  p.  68°,  4-p- 
tolyloxya ce topheno ne,  in.  p.  53 — 54°  (oxime,  m.  p. 
138°),  4  -  p-nitrophe  noxybenzophenone ,  m.  p.  126° 
[oxime,  m.  p,  102°;  phenylhydrazone ,  m,  p.  167°),  and 
4-p  -  n  it  rophenoxyacdophenone ,  m.  p.  82 — 83°,  are  pre¬ 
pared  from  the  ethers  by  the  Friedel-Crafts  method, 
p -Tolyl  p-cinnamoylphenyl  ether,  m.  p.  84°,  p 4olyl 
$-p-anisylacrylylphenyl  ether ,  m.  p.  109 — 110°,  p-nitro- 
phenyl  p-cinnamoylphmyl  ether ,  m.  p.  165 — 166°, 
p -nitrophenyl  4:~$-p-anisylacrylylphenyl  ether ,  m.  p. 
135°,  and  p-nitrophenyl  p -cinnamylideneacetylphenyl 
ether ,  m.  p.  138°  [chlorostannate  of  corresponding  amine, 
m.  p.  263°  (decomp.)],  are  prepared  by  condensation 
of  the  aldehydes  with  the  acetophenone  derivatives. 
4-p- Am  inophenozyhenzophenone,  in,  p.  85°  (acetyl 
derivative,  m.  p.  156° ;  benzoyl  derivative,  m.  p.  172°), 
and  4-p  -am  inophenoxyacetophenone ,  m.  p.  123°  (com¬ 
pound  with  benzaldehyde,  m.  p.  144—145°),  are 
obtained  by  reduction  of  the  corresponding  nitro¬ 
compounds  with  stannous  chloride  in  saturated 
hydrogen  chloride  solution.  p-Aminophenyl  4-(3-p- 
u nisylac rylylphe nyl  ether ,  m.  p,  148°  [chlorostannate, 
m.  p.  246°  (decomp.) ;  hydrochloride ,  m.  p.  198—200° 
(decomp.) ;  pier  ate,  m.  p.  207°  (yellow) ;  monoper¬ 
chlorate,  m.  p.  218—220°;  diperchlorate ,  m.  p.  indef.], 
and  p •aminophenyl  p -cinnamoylphenyl  ether ,  m.  p. 
104°  ( chlorostannate ,  m.  p.  239—240° ;  acetyl  deriv¬ 
ative,  m.  p.  171°;  monoperchlorate ,  m.  p.  223°;  di- 
perchlorate,  m,  p.  indef,),  are  obtained  similarly.  The 
colours  given  when  these  compounds  are  treated  with 
sulphuric  acid  or  with  sulphuric  acid  and  glacial  acetic 
acid  are  recorded  and  are  found  to  confirm  the  theory 
previously  published  (A.,  1926,  727), 

6.  A.  G.  Gough, 

Action  of  primary  amines  on  niiroso-p- 
naphthol,  R.  Lamtz  and  A.  Wahl  (Compt.  rend., 
1927,  185,  1489 — 1491). — 2-Hydroxy-a-naphthaquin- 


one - 1  -imine - 4- anil  (A.,  1926,  617)  is  obtained  by 
heating  a  mixture  of  nitroso-P-naphthol,  aniline,  and 
benzene  for  12—15  min.  The  reaction  is  catalysed 
by  copper,  and  when  copper  is  used  there  is  formed 
some  phenyldinaphthoxazime,  presumably  from  the 
above  anil  and  a-amino-p-naphthol  produced  during 
the  reaction,  H.  Burton, 

Preparation  of  anthraqminone.  P.  S.  Vaema 
and  J.  L.  D.  Gupta  (J.  Indian  Ghem.  Soc,}  1927,  4, 
297 — 298)  .—Eleven  methods  of  preparing  anthra- 
qninoiie  are  compared.  The  use  of  nitrous  oxides 
in  water  or  alcohol  as  oxidising  agent  is  described. 
The  highest  yield,  4-3  g.  from  5-0  g.  of  anthracene,  is 
obtained  using  chromium  trioxide  and  glacial  acetic 
acid  (Fischer’s  method).  H.  Burton. 

Catalytic  action  of  mercury  in  the  sulphon- 
ation  of  anthraquinone.  A.  Meyer  (Bull.  Soc. 
ehim,,  1927,  [iv],  41,  1627 — 1638), — A  more  detailed 
account  of  work  already  published  (A.,  1927,  463). 
The  transformation  of  anthraquinone  -  a~sulph  onic 
acid  into  the  p-sulphonic  acid  observed  by  Martinet 
and  Roux  (A.,  1921,  i,  257)  is  attributed  to  the 
presence  of  traces  of  mercury  as  impurity  (cf.  also 
Coppens,  A.,  1925,  i,  1432 ;  Clough,  A.,  1923,  i,  46 ; 
Fierz-David,  A.,  1927,  463;  Wibaut,  A.,  1927,  566). 
If  the  mercuric  sulphate  or  oxide  used  is  not  ground 
up  with  the  anthraquinone  before  charging  into  the 
sulphuric  acid,  erratic  results  may  be  obtained. 
Sulphonation  of  anthraquinone  at  160°  with  50% 
oleum  in  presence  of  1%  of  mercuric  sulphate  affords 
56*8%  of  anthraquinone- a-sulphonate,  20%  of  the 
1  :  5-  and  1  :  8-disulphonic  acids,  and  3*5%  of  tri- 
sulphonic  acid,  19-6%  of  the  anthraquinone  being 
unattacked.  R.  Briqhtman. 

Aromatic  thionyl  and  chlorothionyl  deriv¬ 
atives.  III.  Reactions  of  thionylaliz arin .  A. 
Green  (J.C.S.,  1927,  2930— 2932).— Thionylalizarin 
reacts  with  the  corresponding  free  weak  organic  acids 
to  give  the  following  2-monoacyl  derivatives  of 
alizarin  :  2  -  mo  nobenzoyl-,  m.  p.  208—210°  (lit.  214 — 
216°);  2 -phenylacetyU,  m.  p.  165°;  2-ph enoxyacetyl - , 
m.  p.  179°;  2 -cinnamoyl-,  m.  p.  209°;  2-o -toluoyU, 
m.  p.  192°;  2 -m-bromobenzoyl- ,  m.  p.  214°,  and  2-p- 
bromobenzoyl-alizarin ,  m.  p.  195°.  With  dichloro-, 
trichloro-,  and  dibromo- acetic  acids,  thionylalizarin 
yields  alizarin  only,  whilst  with  chloroacetic  acid  it 
yields  a  mixture  of  alizarin  and  a  substance  assumed 
to  be  the  chloroacetyl  derivative.  Benzoic  anhydride 
condenses  with  thionylalizarin  giving  dibenzoyl- 
alizarin,  isolated  in  a  new  labile  modification ,  m.  p. 
160°,  as  well  as  in  the  ordinary  modification,  m.  p. 
187°.  Only  the  latter  is  obtained  when  benzoyl 
chloride  is  used.  When  thionylalizarin  is  heated 
under  pressure  with  acetyl  chloride,  di  acetyl  alizarin 
is  obtained.  With  succinic  or  phthalic  anhydrides, 
and  with  alkyl  halides  or  sulphates,  no  reaction  occurs. 
With  boiling  absolute  alcohol  or  hot  phenol,  sulphur 
dioxide  is  evolved  with  formation  of  alizarin.  With 
hot  primary  aromatic  amines  the  alizarin  first  formed 
undergoes  further  slow  reaction  with  formation  of 
secondary  amines.  M.  Clark: . 

Nuclear  hydrogenation  of  quin  ones  in  non- 
acidic  media.  A,  Skit  a  [with  F.  Keel  and  H* 
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Witte]  (Ber.,  1027,  60,  [B],  2522—2527 ).— Aoe- 
naphthenequinone,  suspended  in  aqueous  sodium 
hydroxide  or  ammonia,  is  converted  by  hydrogen 
in  the  presence  of  colloidal  platinum  into  the 


tetrahydric  alcohol , 


m.  p.  207 — 208°  (tetra-acetate,  m.  p.  138°),  which  is 
not  identical  with  the  tetra hydroxy-alcohol,  m.  p. 
206°  (now  formulated  C24H2fi04 ;  teir a -acetals,  m.  p. 
102 — 103°),  obtained  by  hydrogenation  of  accnaph- 
thenequinone  in  acid  solution  (of.  A.,  1926,  173). 
Anthraquinone  dissolved  in  dec  ahy  dr  on  aph  t  h  aleno 
in  the  presence  of  a  nickel  catalyst  is  converted  by 
hydrogen  at  75°  and  50  atm.  almost  exclusively  into 
te trahydroanthraquinol ,  which  readily  passes  by 
atmospheric  oxidation  into  tetrahydroanthraquinone, 
m.  p.  158°.  At  90°  and  50  atm.,  hexahydroanthra- 
quinol  (diacetate,  m.  p.  215—216°),  readily  oxidised 
to  hexahvdroanthraquinone,  m.  p.  175°,  is  produced. 
At  150°  and  50  atm.,  anthraquinone  affords  octa- 
hydroanthraquinone,  m.  p,  184"’,  mixed  with  about 
30%  of  octahy droanthranol .  If  the  temperature  is 
reduced  to  130°,  the  production  of  octahydroanthranol 
falls  to  15%  without  any  appreciable  change  in  the 
rate  of  the  reaction.  At  130°  and  25  atm.,  anthranol 
formation  occurs  only  to  the  extent  of  10%,  whereas 
the  yield  of  octahydroanthraquinone  is  proportion¬ 
ately  increased.  H.  Wren. 


Dyes  and  intermediates  [dibenzanthronyls] , 
R.  F.  Thomson,  J.  Thomas,  and  Scottish  Dyes, 


Ltd.- — See  B.,  1928,  9. 


1  -  Diazoanthraquinone  -2  -  carboxylic  acids. 
I.  G.  Farbenind.  A.-G  — See  B.,  1928,  45. 


Determination  of  santonin  in  Flores  cince , 
H.  Beckhbts  (Fcstschr.  A.  Tschirch,  1926,  6 — 12 ; 
Chem,  Zcntr.,  1927,  i,  2586).— Loss  of  santonin  on 
purification  takes  place  as  follows  :  with  potassium 
permanganate  solution,  6 — 10% ;  through  the  lead 
compound,  7*2— 8*3%;  by  coagulation  'of  the 
impurities  with  potassiulh  alum  (2*1— 2*3%)  or  ferric 
chloride  (1*3— 1*5%);  by  using  Pukall  filters,  1*9— 
2*4%.  Pure  santonin  may  bo  obtained,  although  not 
quantitatively,  by  ultra-filtration. 

A.  A.  EnbRiDOE. 

Structure  of  methyli soborneol  from  a-methyl- 
camphene,  ol  p-methylcamphenilone,  and  of 
their  derivatives.  S.  Nametkin  and  L.  Britssov 
(Annalen,  1927  ,  459,  144— 171),— The  compound 
previously  regarded  as  6  ( p)  -methyl  esoborncol  (of.  A,, 
1926,  619;  Brodt,  A.,  1919,  i,  125)  has  now  been 
shown  to  bo  the  4-methyl  derivative  (I)  as  follows  : 
(a)  The  hydrazoife  of  the  corresponding  methyl- 
camphor  is  converted  by  sodium  ethoxide  at  200°  into 
4:-mdhylcamphane,  m.  p.  13S — 139°,  b  p.  170 — 170*5°/ 
752  mm.  This  yields  as  main  product  of  nitration 
by  Konovalov's  method  a  sec.-?n7ro-derivativer 
m.  p.  144 — 146°,  which  is  oxidised  by  permanganate 
to  the  original  metkylcamphor.  (b)  Attempts  to 
brominate  the  corresponding  metliylcamphoric  acid 
using  bromine  and  red  phosphorus  result  only  in 
anhydride  formation,  These  reactions  indicate  the 
Absence  of  hydrogen  from  the  4-position.  By 


applying  the  usual  pinacolln-type  transformation  to 
4-methylisoborneol,  formula*  (II)  [R— (a)  1CH2,  (6)  IO, 

CH2*QMe*CH2  CH*-CMe-CMe2 

(I.)  I  CMe2  1  "oh2J  On.) 

CH2*CMe*CH>0H  CH2-CH“C:R 

(c)  IHJ  are  obtained  for  (a)  (Bmethylcaraphene,  (6) 
P-methylcainphenilone,  and  (c)  (3-methylcamphenilan. 
These  are  confirmed  in  the  following  ways  ;  (1)  When 
p-methylcamphenilan  is  nitrated  by  Konovalov’s 
method  it  gives  4 -methylapofeiichocamph ori c  acid 
(3:3:  A-trimethyloyclopentane-l  :  4 -dicarboxylic  acid), 
m.  p.  187 — 188°,  and  a  scc.-nt7ro-derivativo,  m.  p, 
110—114°,  the  constitution  of  which  follows  from  its 
oxidation  by  permanganate  to  4-'? ncthyUmcampkenilone 
(III),  m.  p.  146—147°  (semicarbazone,  m.  p.  202—204°). 
The  accepted  formula  required  the  formation  of  a 
leri, -nitre-derivative  and  of  an  acid,  C7H12(002H)r 
(2)  When  (3-methylcamphenilonehydrazone  is  oxidised 
by  freshly-precipitated  mercuric  oxide,  isocyclene, 
m.  p.  119°  (cf.  Bredt,  A.,  1917,  I,  655),  not  fencho- 
cyclene,  is  obtained.  (3)  Free  fi-meiliylcamphenylic 
(camphenilolic)  acid  (1  :  l-incihylimpropylcyclope?itane 
3-carboxylic  acid),  b.  p.  143 — 143*5°/10  mm.,  df 
0*9853,  n.m  1*4641,  prepared  from  the  amide  (A.,  1923, 

CO-OMe-aie2  CHvCH™GMe2 

(HI.)  |  Oh,.  I  1  "CH0S  (iv.) 

ch2-ch-ch3  gh2-cmc-c:ch2 

i,  690),  has  been  treated  with  red  phosphorus  and 
bromine  and  the  product  hydrolysed  by  calcium 
carbonate  to  calcium  3-hydroxy -1  :  1  -metliylmopropyl- 
cyclopentane-3 -carboxylait  (~b  1SH20).  The  free  acid 
is  oxidised  by  lead  dioxide  and  sulphuric  acid  to  a  new 
Jceto7ie  [(?)  1  :  l-methyhsopropylcyclopentan’3-one]r 
b.  p.  195 — 196°/756  mm.  (semicar  bazone,  m.  p,  198— 
199°),  which  is  not  identical  with  1 -methyl-3- isopropyl - 
cyc/opentan-5-one  (Wallach,  A.,  1918,  i,  442).  Thus, 
the  hydration  of  a-methylcamphene  (IV)  to  4-methyl - 
zsoborneol  (I)  must  involve*  first,  hydration  and 
simultaneous  migration  of  a  methyl  group  from  the 
3-  to  the  2 -position,  followed  by  ring-isomerisation, 
whilst  the  formation  of  the  same  compound  from 
p-methylcamphene  (II)  is  not  accompanied  by  methyl- 
wandering.  This  apparently  dissimilar  behaviour  of 
two  closely-related  substances  is  explained  by  the 
tendency  of  the  hydroxyl  group  to  enter  such  a 
position  in  the  molecule  (adjacent  to  a  ;CH  group) 
that  by  ring-isomerjsation  a  secondary  alcohol  is 
formed.  The  reverse  change,  dehydration  of  methyl* 
Wborneol,  appears  to  proceed  in  both  directions  and 
both  schemes  arc  applicable  to  the  formation  of  iso- 
borncol  from  camphene.  H.  E»  F,  Notton. 

Derivatives  ol  camphorqninone.  J.  P admen 
(AnnaL  Acad.  Sci.  Fenniose,  1927,  A ,  29,  No.  9). — 
Magnesium  phenyl  bromide  converts  camphor- 
qlnnonc  into  hydroxyph  eny  1  camp  ho  r ,  m.  p.  78—80° ; 
magnesium  ben2yl  chloride  gives  hydroxy  benzyl- 
camphor  (not! ablated  in  a  state  of  purity) ;  magnesium 
ethyl  bromide  gives  a  product  which  may  contain 
some  d ihydroxydiethylca mphane . 

G.  A.  C.  Gough, 

Decomposition  ol  the  ozonides  ol  semieyclic 
unsaturated  systems.  Ozonisation  ol  sabinol. 
T.  Hasseustbom  (AnnaL  Acad.  Sci,  Bennie®,  1927, 
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A,  29,  No.  5). — A  glacial  acetic  acid  solution  of  sabinol 
ozonide,  prepared  by  the  action  of  ozone  on  a  solution 
of  sabinol  in  that  solvent,  decomposes  when  heated  for 
3  bra,  at  100°  to  give  formaldehyde,  a-tanacetogen- 
diearboxylie  acid,  a-tanacetogon  acid  aldehyde,  and 
a-oxysabina  ketone.  G.  A.  0,  Gougii. 

Furfuryl  and  furfurylidene  compounds  of 
menthone.  E.  Boldtxer,  B,  Wider,  and  T. 
Aaoaard  (J.  Pharrn.  Chinn,  1927,  [viii],  5,  193—204). 
—Menthone  condenses  with  furfuraldehyde  in  presence 
of  sodium  eth oxide  to  give  furfuryl idmementhone, 
yellow,  b.  p,  181712  mm.,  [«K  -190°  51',  1*5649, 

which,  by  the  action  of  magnesium  alkyl  halides  is 
converted  into  the  following  alkyl  (R)  substituted 
furfurylmentliones,  C10IL  70  ’CHR^HnO ;  methyl-, 
b.  p.  149— 150°/9  mm.,  [<x]\J  —19°  ft  nf  14986; 
ethyl- >  b.  p.  165712  mm.,  [a]D  nil,  mg  1*4941 ;  11 -propyl-, 
b.  p.  104°/9  mm.,  [a]0  nil,  1*4929 ;  iso  propyl-,  b.  p. 
16279  mm.,  [«]f  +49°  58',  ng  14938;  n-butyb,  b.  p. 
174° /l Omm.,  [ct]g  4-13° 22%  n\ J  1*4905 ;  isohutyl-,  b.  p. 
169—170710  mm.,  [<x]g  +19°  33',  ng  14911 ;  isoamyl-, 
b.  p.  181710  mm.,  [a]g  +21°  46',  1*4915 ;  phenyl-, 

m.  p.  93*5—94°,  [a]j™  +22°  45',  fig  1*5415.  Furfuryl- 
idenemcnthone  reacts  with  Jiydroxylamine,  giving  a 
compound,  C^B^O^N,  m.  p.  139—140°.  2 : 6-Di~ 
furfuryl  idene-cycZohexanone,  m.  p.  145°,  has  been 
prepared  by  a  slight  modification  of  the  method  of 
Wolff  (A.,  1922,  i,  668).  It  gives  a  violet  colour  with 
concentrated  sulphuric  acid.  E.  BE.  Shartles. 

Reduction  of  furan  derivatives.  N.  Williams 
(Ber,,  1927,  80,  [H],  2509 — 251 4) . — Tetrahydrofur- 
fumldoxime ,  b.  p.  11078  mm.,  dm  1*1314,  ng  1*4845, 
is  prepared  from  the  aldehyde  or  from  its  cliaeetate 
after  treatment  with  sulphuric  acid.  It  is  reduced  by 
sodium  and  alcohol  to  a  mixture  of  tetmhydro-2-furyl- 
methylamine,  b.  p.  54—50730  mm.,  154°/750  mm., 
dR  0*9792,  1*4580  (hydrochloride  ;  ckloroplatinate  ; 

chloroaurate),  and  e-hydroxy-?i-amylamine,  b.p.  110 — 
112710  mm.,  n”  1*4619  (chloroplatinate) .  Tetra- 
hydrofuran-2-carboxyloniirile,  b.  p.  80 — 82°/23  mm., 
da  1*0295,  nfy  1*4351,  prepared  by  the  action  of  acetic 
anhydride  and  sodium  acetate  on  the  corresponding 
oxime,  gives  only  very  small  amounts  of  tetrahydro- 
2-f  urylmethy  lamine  when  treated  with  sodium 
and  alcohol.  Dl-24urylmethylamine  (hydrochloride, 
C10H11O2N,HGl?  m.  p.  170—172°)  is  obtained  by  the 
catalytic  reduction  of  fnrfuraldoximo  in  the  presence 
of  palladised  charcoal.  2 -Fu rylme thylamine  is  not 
reduced  by  hydrogen  in  ethereal  solution,  but  in 
glacial  acetic  acid  in  the  presence  of  palladised  char¬ 
coal  affords  tetrahydro-2-furylmethylamine. 

H.  Wren. 

Derivatives  of  furfuraldehyde.  Y.  Action  of 
org  a  no -magnesium  compounds  on  fnryl  ketones; 
constitution  of  furylidenemethyl  ethyl  ketone. 
I.  Kashvaoi  (Bull  Chem.  Soc.  Japan,  1927,  2,  310— 
319). — The  condensation  product  of  furfuraldehyde 
witii  methyl  ethyl  ketone,  previously  described :  as 
cc-f  ury  1*  Aa-penten-y-one  (A.,  1928,  842),  is  shown  to 
be  actually  a-furyl~[s~mefchylAa-butemy“One.  a-Furyl- 
P  -me  thy  1  b  u  tan  -y-  one  (previously  described  as  ««furyl- 
y-peafcanonc),  prepared  by  the  hydrogenation  of  the 
last-named,  reacts  with  magnesium  methyl  iodide  to 
give  x-fiLrybpy-dimethytbutan-y-ol,  b.  p,  82*573*5  mm., 


df  0*9923,  1*4779,  and  with  magnesium  ethyl  iodide 

to  give  a-fiiryl-gy-dimethylpentan-y-ol,  b.  p.  90— 
91°/3  mm.,  df  041892,  rift  1*4800.  Both  these  tertiary 
alcohols  are  dehydrated  by.  pkenylcarbimid©  and  the 
alternative  synthesis  of  the-  second  from  magnesium 
methyl  iodide  and  a-furyl-(S-methylpent&n-y-one 
indicates  the  actual  structure  of  the  furylidenemethyl 
ethyl  ketone.  Additional  evidence  is  obtained  by  the 
oxidation  of  this  ketone  with  sodium  hypochlorite  to 
p -furyl-ix-methylacryliG  acid ,  m.  p.  110*5—111°,  which 
may  also  be  obtained  (with  m.  p.  116°)  by  hydrolysis 
of  the  ethyl  ester,  b.  p.  103— 104°/4*5  mm.,  df  1  *0800, 
tiff  1*5418,  obtained  by  condensation  of  furfuraldehyde 
with  ethyl  acetate  by  Claisen’s  method.  The 
following  compounds  are  incidentally  described : 
a-furyl-y-methylbutan-y-ol,  b.  p.  93*5 — 94°/8  mm.,  df 
0*9972,  nff  1*4745  (phcnylcarbamale,  m.  p.  126*5 — 127° ; 
acetate,  b.  p.  83 — 85° /3  mm.,  df  1*0188,  nf  14583); 
cc-furyl-y-methylpenian-y-ol,  b.  p.  83*5 — 84*5°/2  min., 
df  0*9920,  rCf  14780  ( phenylcarbamate ,  m.  p,  84*5 — 
85°) ;  p -furylacrylic  acid,  m.  p.  139*5—140°;  at-di- 
furyl-$-meihylpmtan-y-one}  m.  p.  61°, 

G.  A.  C.  Gough. 

Colouring  matters  of  carajura.  E.  Chapman, 
A.  G.  Perkin,  and  R.  Robinson  (J.C.S.,  1927,  3015 — 
3041;  of,  Perkin,  Proc.  C.S.,  1914,  30,  212).— 
Extraction  of  carajura  with  benzene  and  other 
suitable  reagents  affords  the  red  substances  carajurin 
(I),  m.  p.  205—207°  (hydrogen  sulphate ;  hydro¬ 
chloride,  blackens  at  196°  with  partial  fusion),  and 
carajurom,  m.  p.  183 — 1S6°  (deeomp.).  Bromination 


of  (I)  in  acetic  acid  yields  a  letrabromidc,  C17H1406Br4, 
darkens  at  195°  and  becomes  black  at  300°,  which  is 
converted  by  hot  acetone  into  a  dibromocarajurin, 
C17H1205Br2,  deeomp,  300°.  Fission  of  (I)  with 
alcoholic  potassium  hydroxide  affords  p-acetylanisole, 
whilst  acetylation  with  acetic  anhydride  in  pyridine 
yields  colourless  O  -  triacetyld ihydrocarajurinol , 
C^H^Gg,  m.  p.  142°,  Reduction  of  (I)  with  hydriodie 
acid  gives  carajuretm,  blackens  at  330°  (hydriodide ; 
hydrogen  sulphate ;  hydrogen  perchlorate),  which  is 
acetylated  in  pyridine,  forming  Q*penta-acetyldihydro- 
carajuretinol ,  C25H22011,  in.  p.  156—157°.  Cara- 
jureiin  hydrochloride  (II),  is  obtained  by  decomposition 
of  the  hydriodide  with  silver  chloride.  Methyl  at  ion 
of  2  :  6-dimethoxyquinol  yields  1:2:3:  5-tetra- 
methoxybenzeno  and  antiarol  (3  :  4  :  5-trimethoxy- 
phenol)  {sodium  salt ;  acetyl  derivative,  m.  p.  74°). 

3  :  Q'Dihydroxy- 2  :  4-dimdhoxybenzaldehyde,  in.  p. 
135—136°,  and  an tiarolaldehyde  (2-hydroxy A  :  5  :  G- 
irimethoxybmzaldehyde),  m.  p.  65°  [semicarbazone, 
m.  p.  245°  (decomp.)],  are  obtained  by  the  Gatfcer- 
mann  method  from  the  corresponding  phenols. 

4  :  5- Dimethoxyresorcinol ,  m.  p.  115—116°,  is  prepared 
by  prolonged  boiling  of  an  aqueous  solution  of 
3  :  5-diami  no veratrolc  hydrochloride  containing  a 
little  stannous  chloride.  Antiarol  reacts  with  acetyl 
chloride  in  presence  of  aluminium  chloride  and  nitro- 


benzene  to  form  4  :  Q*dimethozy-2  ;  6-diacetylresorcinol, 
in.  p,  92—93°,  a  small  amount  of.  4  ;  5-diiwthoxy-2~ 
ac€iylrc8orcinol(  ?),  m,  p,  180—161%  and  a  trace  of  a 
substance ,  m,  p,  78 — 84°.  4  :  5-Diraethoxyresorcinol 
reacts  with  m  ethoxy  acetonitrile  in  ethereal  hydrogen 
chloride  to  yield  <o  :  5  :  ^drimtihoxyrtsaceiophmom, 
in.  p.  120—130°* 

Condensation  of  anisoylacetone,  m .  p,  57 0  {previously 
recorded  m,  p,  54*5°),  best  obtained  by  condensing 
fp-acetylanisole  and  ethyl  acetate  in  presence  of 
sodamide,  with  2 : 6-dimethoxyquinol  in  formic 
acid  in  presence  of  hydrogen  chloride  affords  C 1-hydr¬ 
oxy  -5:7  :  4  * » f rimeihoxy  -  4  -  meiJiytflavylium  chlor  ide , 
-f  1-5H20,  (111),  m.  p.  139—145°  (decomp.)  (ferri- 
chtoride ,  m,  p.  205°),  Anisoylacctone  and  iretol  yield 
sii  nilarly  5  :  7  *  d  iky  dr  ox y  -6:4'-  dimeihoxy  -  4  *  methyl - 
flavylium  chloride,  +0*5H2O,  (IV),  m.  p.  208°  (decomp.) 
after  darkening  at  100—105°  {/emc/dorufe,  m.  p. 
180—181°  with  previous  darkening),  whilst  anisoyl- 
acetone  and  antiarol  afford  5:6:7:  4*  4eirmmthoxy~ 
4-methylfla mjU u m  chloride ,  m.  p.  143—144°  (decomp.) 
after  darkening  {ferrichloride,  m.  p.  176°).  Demethyl- 
ation  of  (III)  and  (IV)  with  a  mixture  of  phenol  and 
hydr iodic  acid  gives  5:6:7:  4' - tetrahydroxy-4-methyl - 
flavylium  iodide ,  m.  p.  290°  (decomp.)  after  darkening 
at  278'  {chloride,  darkens  at  200—270°  without 
melting).  Condensation  of  antiarolaldehyde  and 
p-acotylanisole  in  acetic  acid  by  hydrogen  chloride 
gives  5:6:7  :  4f  detramdhoxyflavylium  chloride,  m.  p. 
145—140°  (decomp. )  ( ferrichhride ,  m.  p.  170°),  which 
is  demethylated  by  phenol  and  hydriodie  acid  to 
5:8:7  :  4*4elrahydroxyfla vyliu m  iodide .  Conversion 
of  this  iodide  into  the  chloride  (scutellareinid in 
chloride)  showed  this  substance  to  be  identical  with 
caraj  uretin  hydrochloride.  Scutellareinid  in  chloride 
monomeikyl  ether  does  not  melt  below  285°. 

Condensation  of  iretol  with  p-anisyl  p-hvdroxy- 
vinyl  ketone  gives  5  : 1 -dikydroxyS  :  4* -dimeihoxy* 
flavylium  chloride,  m.  p.  above  260°,  which  is  also 
d  cm  ethylated  to  caraj  uretin  hydrochloride.  Anti- 
arolaldehydc  and  acetophenone  yield  5:6: 7-fri- 
metkoxyfla mjlium  chloride,  m.  p.  124 — 125°  (decomp.) 
{/err  (chloride,  m.  p.  151°),  which  on  demethyl  ation 
affords  5:6:  7 4 rihydroxyfiavylium  chloride  (baicale- 
inidin  chloride ),  decomp.  250—252°  after  darkening 
above  220°  {iodide,  in,  p.  254°  (decomp.)  after 
sintering]. 

The  dyeing  properties  of  caraj  urin,  caraj  nr  one,  and 
caraj  uretin  towards  mordanted  wool  are  recorded. 

H.  Burton. 


canna  lily.  Glucosid.es  of  cyanidin  were  found  in 
scarlet  zinnia,  pink  convolvulus,  purple  convolvulus, 
deep  red  Ards  rose,  pink  hydrangea,  blue  hydrangea, 
crimson  verbena,  Lychnis  coronaria,  scarlet  geum, 
puce-coloured  hollyhock,  and  the  anthers  of  the 
agapanthus  lily.  Glucosides  of  delphinidin  are 
present  in  nearly  all  bright  blue  flowers. 

Delphi nin  was  detected  in  blue  agapanthus  lily, 
azure  plumbago,  blue  jacaranda,  scarlet  pointsettia, 
royal-blue  convolvulus,  and  common  larkspur, 

Petuntn  was  found  in  the  petunia,  bramble,  and 
ha b  rot  ham  mis.  The  yellow  sunflower  is  coloured 
with  a  mixture  of  xanthophyll  and  quereitrin.  The 
alkali-soluble  pigment  of  sunflower  is  probably  a 
quercetin  glueoside.  The  common  orange  marigold 
probably  contains  glucosides  of  kamipferol  and 
myricetin.  The  brown  Japanese  sunflower  probably 
contains  ly copin  and  kcempfcrol  glueoside.  Flowers 
yielding  indefinite  results  were :  the  sulphur-yellow 
chrysanthemum,  the  yellow  coreopsis,  and  the 
Montbretia  lily.  Every  stage  in  the  origin  of  flower 
colours  can  be  followed  by  examining  all  the  inter¬ 
mediate  substances  in  concentrated  sulphuric  acid 
solution.  R.  A.  Pratt. 

Pinacolin  transformation  in  N- ring  pinacones, 
L.  Orthner  (Annalen,  1927,  459,  217— 233).— Bi¬ 
ter  tiary  glycols  which  have  one  hydroxyl  group 
attached  to  a  piperidine  ring  are  dehydrated,  but  not 
converted  into  pinacolins,  by  boiling  with  acids. 
This  is  probably  due  to  the  positive  charge  on  the 
piperidinium  ion  inhibiting  the  formation  of  the 
earbonium  ion  through  which  the  pinacolin  trans¬ 
formation  proceeds  (cf.  Meerwein,  A.,  1923,  i,  324). 
Methyl  4-hydroxy-2  :  2  :  6  :  6-tetramethylpiperidine- 
4-carboxylate  (cf.  D.R.-PP.,  90245,  91122),  prepared 
from  triaeetonamine,  is  converted  by  magnesium  ethyl 
bromide  into  4-hydroxy -2  :  2  :  6  :  §4etramethylA.-y- 
hydroxy-y-amylpiperid ine  (I),  m.  p.  68—89°,  b.  p. 
J31  °/0*3  mm.  ( picrate ,  m.p.  1 35°) , wi th some  4 -hydroxy- 
2:2:6:  6 detramethyl - 4 -  x~hyd roxy - a-p ropylp  iper id i  nef 
m.  p.  131*5°  {picrate,  m.  p.  179—180°),  and  ethylene, 
and  by  magnesium  iodide  into  4-hydroxy  ~2  :  2  :  0  :  6- 
teiramelhylA-$-hydroxyisopropylpiperidim  (II),  m.  p. 
120-5°,  b.  p.  132 — 133°/13  mm.  {picrate ,  m.  p.  185-5  — 
186°).  The  pinacone  (1)  is  converted  by  boiling  20% 
sulphuric  acid  into  a  mixture  containing  no  ketonic 
substances,  from,  which  2:2:6:  6  -  tet  ra  methyl  A  -y- 
&y-pentenyLl  :  2  :  3  :  6 * leirahydropyrid ine,  b.  p.  109— 
1 10°/ 13 mm. {picrate, m. p.  138—187°);  2:2:6:  84dra- 


South  Air  lean  flowers.  J,  Moir  (J.S.  African  methyl-4- y  -  Lx-pentmylp  ip  eri  dm  e,  b.  p.  110— 112°/11 
Ohem,  Inst.,  1927,  10.  36— 47}.— The  absorption  mm.  (picrate,  m.p.  163°),  and  a  little  of  the  ethylene  oxide 

spectra  of  dilute  extracts  of  the  colouring  matter  of  (iinrR—EtA^^^'^^V.R  m  62-5° (picrate, 

various  flowers  were  studied,  using  a  modified  direct-  ?  N’H-CiVTCt'CJl^ 

vision  spectroscope.  In  order  to  find  the  pigment  in.  p.  170*5  ),  are  separated  through  the  pierates, 
causing  colour,  the  spectra  of  the  oxonium  salts  of  The  oxide  (III)  forms  the  main  product  when  (I)  is 


the  following  substances  were  examined;  pelargonidin,  boiled  with  15%  hydrochloric  acid.  Similarly,  the 
cyanidin,  delphinidin,  myricetin,  apigeninidin,  and  glycol  (II)  affords  with  acids  a  mixture  from  which 
luteolinidin.  Glucosides  of  pelargonidm  w  ere  detected  2:2:6;  64etramethyL44sopropenyLl  i  2  :  3  :  6 detra¬ 


in  Barberton  daisy,  brown  nasturtium,  scarlet  salvia,  hydropyridine  picrate ,  rn.  p.  179—180%  2  :  2  :  6  :  6- 
and  Ghdone  barbata*  Other  red  flowers  in  which  tdrarmthyl-4-mopropmylpiptridine  picrate ,  m.  p.  258° 
glucosides  of  other  members  of  the  class  are  regarded  as  [fret*  base  (IV)  ( ?),  m.  p.  77 — 77*5°],  and  the  ethylene 


contaminating  the  pelargonin  or  which  are  possibly  oxide  (III)  (R=Mea),  m.  p.  82°  ( picrate ,  m.  p.  195 — 
glucosides  of  a  methyl  ether  of  pelargonidin  are  scarlet  196°),  are  isolated.  The  constitution  of  the  ethylene 
protea,  bramble,  eendagsbloem  lily,  and  the  red  oxides  (III)  is  established  by  their  oxidation  by 
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chromic  and  sulphuric  acids  to  aa'a'-trimethyldiethyl- 
amine- aS-dicarboxylic  acid,  identified  as  the  ethyl 
ester  picrate,  m,  p.  127—128°.  This  is  also  obtained 
in  this  way  from  4-hydroxy-2  :  2  :  6  :  6-tetramethyl- 
piperidine-4-carboxylic  acid,  but  the  base  (IV)  gives 
an  ethyl  ester  picrate ,  m.  p.  193—194°. 

H.  E.  F.  Nottom. 

Syntheses  by  means  of  magnesylpyrroles . 
[II.]  XI.  a-  and  p-Ketonie  acids.  B,  Oddo 
and  A.  Albanese  (Gazzetta,  1927,  57,  827—835). 
— Ethoxalyl  chloride  reacts  with  magnesyl indole  to 
give  ethyl  indol yl - 3 -glyoxyla f  e,  (I),  m.  p.  186°,  winch  is 
hydrolysed  to  the  acid ,  m.  p.  215°  (decomp.)  (silver, 
lead t  copper,  and  ferric  salts  insoluble,  mercuric* 
barium,  cobalt,  nickel,  cadmium,  and  manganese  salts 
soluble) ;  this  forms  an  amide,  m.  p.  248°,  and  on 
heating  yields  mdole«3-aldehyde.  With  magnesyl - 
methyl  indole,  ethyl  2-meihylindo  lyl-  3  -glyoxylate  (II), 
m.  p.  129*5°,  is  obtained ;  the  acid  has  m.  p.  186"' 
(decomp.). 

Etlmialonyl  chloride  (obtained  from  thionyl 
chloride  and  ethyl  potassium  malonate)  reacts  with 
raagnesylpyrrole  to  give  a  mixture  of  ethj/l  3-acetj/l- 

indole- o> - earboxtjlale,  NH<2f?^>C-C0'CHa'C02Et5 

(III),  m.  p.  121°,  hydrolysed  to  the  acid t  in.  p.  192° 
(with  decomposition  to  3-aeetylindole),  and  (probably) 
ethyl  2»acetylindole-u>-carbozylaic  (IV),  m.  p.  116°, 
hydrolysed  to  an  acid,  m.  p.  315°  (decomp,).  (I)  and 
(II)  do  not  .give  silver  derivatives  with  an  ammoniacal 
silver  nitrate  solution ;  (III)  and  (IV)  give  a  reaction, 
so  that  the  former  pair  can  probably  assume  an 
enolic  and  ( ?)  quaternary  basic  form. 

E.  W.  Wig n all. 

Oxidation  of  pyridine  and  the  pyridine  nucleus 
by  sodium  persulphate.  J.  Dorronsoro  (Anal, 
Pis.  Quim.>  1927,  25s  409— 410).— Pyridine  and  its 
derivatives  are  easily  oxidised  by  sodium  persulphate, 
as  they  are  by  potassium  permanganate  (cf.  BeMpine, 
A,,  1927,  254),  When,  pyridine  was  treated  with  20% 
aqueous  sodium,  persulphate  in  the  amount  required 
by  the  equation  2C5H5N + 1 102= 10CO2+2NH3+ 
2HaO,  a  small  quantity  of  pyridine  was  recovered 
unchanged,  and  some  nitric  acid  was  found,  formed 
by  further  oxidation  of  the  nitrogen.  a-Pi coline 
behaved  similarly,  acetic  acid  being  also  formed. 

R.  EL  Callow, 

Nitroamines  of  the  pyridine  series  ;  3-nitro- 
aminopyridine.  A.  E,  Tschttschibabin  and  A.  V, 
Kibssanov  .  (Bor.,  ^  1927,  60,  [B]>  2433—2438).— 
3-  Amino  pyridine,  dissolved  in  sulphuric  acid  (d  1*84), 
is  converted  by  nitric  acid  [d  1*5)  into  3 -nitroamino* 
pyridine,  decomp.  170—175°  ( barium ,  potassium,  and 
sodium  salts;  sulphate).  Unlike  the  corresponding 
compounds  of  the  2-  and  4-series  it  does  not  suffer 
isomerisation  when  treated  with  acids,  but  (preferably 
under  the  influence  of  acetic  anhydride  in  acetic  acid) 
loses  nitrous  oxide  and  gives  3 -hydroxy pviidine.  It 
is  transformed  by  methyl  sulphate  into  the  substance 
y\  (I),  m.  p.  189°  after  darkening  at  185°, 

fNlN^O  Reduction  of  3-nitroaminopyridine  by 
1  zinc  dust  in  alkaline  solution  yields 

NMc-0  (Id  mainly  3-aminopyridine  with  small 
'  amounts  of  3-hydrazinopyridine,  identi¬ 
fied  as  bemaldehtfde-3 -p yridylkydrazone,  m.  p.  163— 


165°,  The  isomerisation  of  2-nitroaminopyridine  by 
concentrated  sulphuric  acid  is  accompanied  by  the 
production  of  pyrid-2-one,  which  is  obtained  in  60% 
yield  if  acetic  acid  is  used.  H.  Wren. 

Reaction  of  diazonium  salts  with  hydroxy- 
methyleneci/clohexanones  and  cyclic  p-diketones. 
H.  K.  Sen  and  S.  EL  Ghosh  (J.  Indian  Ohem.  Soc., 
1927,  4,  477—491 ;  cf,  Colley,  A,,  1923,  i,  803)  — 
2  -  Hydroxymethyl enecycMiexanone  reacts  with 
benzenediazonium  chloride  to  give  cyclohexane- 
1  ;  2-dioncmonophenyl hydrazone ,  m,  p.  181—185° 
(osazone,  m.  p.  153 — 154°),  which  is  transformed  in 
boiling  acetic  acid  to  1-keto-l  :  2  :  3  :  4-tctrahydro- 
earbazole,  m.  p.  168°,  From  the  hydroxymethylene- 
cyclohexanone  and  the  requisite  diazonium  chlorides 
there  were  prepared  cyclohexane- 1  :  2-dione-p4olyl- 
hydrazone,  m.  p.  190°  (p -tolylhydrazonephenylhydr- 
azone ,  m.  p.  150°  after  sintering  at  145°),  and  cycle- 
hexane- 1  :  2-diom-p-niirophmylhydrazone,  m.  p.  228— 
230°  after  darkening  at  223°  ( p -ni  trap  henyl  hydra  zone- 
phenylhydrazone,  m.  p,  215—' -217°).  The  mono* 
hydrazones  yield  l-Jceto-b-melkyl-l  :  2  :  3  :  4 -tetrahydro- 
carbazoh,  m.  p.  194°,  and  Q-niiro-l-keto-l  :  2  :  3  :  4- 
tetrahydrocarbazole,  m.  p.  212°  after  sintering  at  209°, 
0  -  Methyl  -  2  -  hydroxymethylenecyclohexanone  and 
benzenediazonium  chloride  yield  a  product ,  sintering 
at  88°,  becoming  turbid  and  partly  melting  at  91°, 
and  becoming  clear  at  131°,  which  is  probably  a 
mixture  of  two  isomeric  G-methylcydfohexane- 1  :  2- 
dionem o noplieny  1  h y dr azone 3  [osazone,  m.  p,  151— 
153°),  and  furnishes  l-keto-2-methyl-l  :  2  :  3  :  44 etra- 
hydromrbazole*  m.  p.  171—173°.  6-Jfel%lcyelO“ 
hexane- 1  :  2-dione-p 4olylhydrazone  occurs  in  two 
modifications,  m.  p.  117—118°  and  91 — 93°  (p-lolyl- 
hydrazone- phenylhydrazone ,  m.  p,  158 — 159°),  and 
affords  I-keto-2  :  ^-dimethyl-1  :  2  :  3  :  4 detrakydrocarb- 
azole*  m.  p.  195°.  Q-Methylcyclohexane- 1  ;  2-dione- 
$-naphthylhydrazom}  m.  p.  85—88°,  yields  l-keto- 
2-methyl-l  :  2  :  3  :  4.4etrahydro naphlhm rbazole ,  m.  p. 
225°  after  blackening  at  212°.  2-Acetylcycfohexanone 
with  benzene-  and  toluene -p - d iazo n i u m  chlorides 
yields  cyclo hexane-1  :  2-d ione-acetylp h e nylhydrazom , 
m.  p.  159 — 161°,  and  -acetyUp - tolylhydrazone*  m.  p, 
151—163°.  From  2  » acetyl- 6  -met  hyl  cyclohexanone 
there  aro  obtained  the  acciylph enylhydrazon e ,  m.  p. 
137 — 140°,  and  the  acetyl  -  p-tolylhydmzmie ,  m.  p, 
117 — 120°,  of  6-methy Icyclohexane- 1  :  2-dione,  2- 
Carbethoxycyclohexanone  with  benzene-  and  tolu¬ 
ene-# -diazonium  chlorides  affords  the  carbetkoxy- 
phenylhydrazone ,  m.  p,  90 — 92° ,  and  the  carbeihoxy- 
ptolylhydmzom,  m.  p.  97—99°,  of  cydohexane- 
1  :  2-diono.  H.  Burton. 

Action  of  the  Grignard  reagent  on  alkylbarb- 
ituric  acids.  A.  W.  Dox  (J.  Amer,  Ohem.  Soc., 
1927, 49,  3189—3190 ;  cf.  A.,  1927, 1087),— In  view  of 
the  results  of  Bauer  (A..,  1904,  i,  417)  and  Houben  (A., 
1904,  i,  302)  on  the  formation  of  cyclic  derivatives 
from  a  single  carbonyl  group  and  a  Grignard  reagent, 

the  compounds  to  which 
CRACft?  y^Si?>co  the  endo-ether  structure 
^  4  ^  was  previously  ascribed 

(loc,  cit .)  may,  alternatively,  have  a  structure  analogous 
to  that  represented  in  the  annexed  formula. 

F.  G.  Willson. 
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Mechanism  of  the  oxidation  of  pyrazoliaes. 
R.  Locquin  and  R.  Heilmann  (Compt.  rend.,  1927, 
185,  1477—1479;  cf,  1925,  L  1185). — The  products 
formed  during  the  oxidation  of  3-ruethyl-5-fso- 
propyl  pyrazol  i  no  are  3  -  met  hy  1-5  -  isopropylpyr  azole ,  a 
mixture  of  the  ketazines  of  isobutyl  id  eneacetone  and 
tsoheptanone,  hydrolysed  by  sulphuric  acid  to 
hydrazine  and  the  corresponding  ketones,  and  high- 
boiling  pyrazoline-like  compounds.  Similar  results 
are  obtained  with  3-methyl -5-Mobutylpyrazoline.  The 
mechanism  of  the  oxidation  is  discussed. 

H.  Burton. 

Reactions  of  hydrazines  with  hydroxymethyl- 
ene-ketones  and  their  derivatives.  II.  K.  von 
Auwers  and  H.  Mauss  {J.  pr.  Chem.,  1927,  [ii],  117, 
311 — 336 ;  cf.  A.,  1927,  361). — s-Bcnzoyl phenyl- 
hydrazine  reacts  with  phenyl  (b  hydroxy  vinyl  ketone 
in  ethereal  solution  to  give  2 -benzoyl- 1  -ph enyU  1  -  p  - 
bmzoylvinylhydrazine ,  m.  p.  155 — 155*5°,  which  is 
converted  on  long  keeping  into  an  isomer ide,  m.  p, 
188u.  The  substance  of  m.  p.  155 — 155*5°  is  trans¬ 
formed  into  5-benzoylphenylhydrazine  by  boiling  with 
alcoholic  alkalis  or  by  heating  with  glacial  acetic  acid 
and  zinc  dust ;  treatment  with  benzoyl  chloride  and 
yridinc  affords  dibenzoyl- 1  -phenyl- 1  -  fi-benzoylvinyl- 
ydrazine ,  m.  p.  163—164°.  Methylation  yields 
2-benzoyl-l  -phenyl- 1  -$-be?izoylvinyl-  2  -  niethylhydrazine, 
m.  p.  158*5—159°,  which  is  converted  by  hydrolysis 
into  2-benzoyl- 1  -phenyl-2-methylhydrazine,  m.  p. 
135 — 136°.  a$-Bcnzoylphonylliydrazine  reacts  with 
phenyl  B-hvdroxyvinyl  ketone  to  give  ^-benzoyl- 
aceta idehydebenzoylphenylhydrazone ,  m.  p.  132 — 133°, 
which  is  converted  into  benzanilide  by  zinc  dust  and 
acetic  acid  and  by  benzoyktion  into  1  :  2-dibenzoyl- 
1  -phenyl -2- benzoyl vinylhydrazine  (benzoyl  derivative 
of  the  tautomeric  form),  m.  p.  162*5—163°.  By 
heating  an  alcoholic  sodium  hydroxide  solution  of 
the  hydra-zone,  4-benzoyl-I  ;  5-diphenylpyrazole ,  m.  p. 
144 — 145°,  identical  with  a  specimen  synthesised  by 
heating  I  :  5 - d ipheny lpyrazol e  with  benzoyl  chloride 
at  250°,  is  produced.  ^-p-Toluoylaeetaldehy debenzoyl- 
phenylhydrazom,  m>  p.  "432*5 — 134°  (cf.  A.,  1926, 
272),  prepared  from  as- -benzoyl phenylhydrazine  and 
p-tolyl  8-hydroxyvinyl  ketone,  yields  4-p -idluoyl- 
1  :  5 - diphenylpyrazole,  m.  p.  151—152°,  which  may 
also  be  prepared  from  p-toluoyl  chloride  and  1  :  5-di- 
pheny lpyrazol e .  2-Toluoyl-l -acetyl-2-phenylhydrazinef 
m.  p.  105—166°,  from  s-accfcylphenylhydrazine  and 
p-toluoyl  chloride,  affords  as  ~'p-toluoylpJienylhydrazinet 
m,  p.  80 — 82°,  on  boiling  with  2A-sulphuric  acid.  The 
last-named  condenses  with  phenyl  p-hydroxyvinyl 
ketone  to  give,  after  treatment  oi  the  product  with 
sodium  hydroxide,  4-benzoyl-5-p-toluoyl-l -phenylpyr- 
azole,  in.  p«  172 — 173°,  which  was  also  prepared  by  the 
alternative  method.  1  - Pkmyl-2- p -p-toluoylvinylhydr- 
azine ,  m,  p.  124 — 125°,  prepared  from  p-tolyl 
P-hydroxyvinyl  ketone,  yields  on  heating  5-p -toluoyU 
1  -pfienylpyr azole,  b.  p.  220—240°,  m.  p.  61*5 — 62*59, 
which  may  be  converted  into  the  4-bmzoyl  derivative, 
m.  p.  178*5°,  by  heating  with  benzoyl  chloride  at  220°. 
p-Tolyl  P-kydroxv vinyl  ketone  and  ^-formyl phenyl- 
hydrazine  yield  1  -  formyl-2-phenyl  -  2  -  p  -p  -  ioluoyl  vinyl  - 
hydrazine ,  rm  p.  180*5°,  which  affords  3-p-toluoyl- 
1  -phenylpyrazole,  m.  p.  95*5°,  when  heated  with 
2Ar-hydrochlpric  acid.  The  action  of  phenylhydrazine 


on  p-iolyl  p -benzyloxymnyl  ketone ,  m.  p.  86—87°, 
yields  1  -phenyl- 1  -fi-pdolv&ylvinylhydrazme,  m.  *  p. 
172-5 — 173*5°  (p -nitrobenzylidene  derivative,  m.  p. 

1 8 1  *5°) .  2-Aeetyl-l  -phenyl- 1  -  p  -  benzoylviny  Ihydrazvn  e , 
m.  p.  169—170°,  prepared  from  s-acetylphenyl- 
liydrazine  and  phenyl  p -hydroxy vinyl  ketone,  yields 
a  methyl  derivative,  m.  p.  135*5 — 136*5°,  which  gives 
1  -  acetyl  -2  -phenyl  - 1  -methylhy  drazine,  m.  p.  91—92°, 
and  a  benzoyl  derivative,  m.  p.  161*5 — 162*5°.  Phenyl 
P-hydroxyvinyl  ketone  and  benzoylhydrazine  react 
to  afford  2-benzoyl- 1  - $-benzoylvinylhy  drazine,  m.  p. 
145 — 146°,  which  gives  acetophexxonebenzoylbydrazone 
on  hydrolysis,  and  a  dimethyl  derivative,  m.  p. 
147—148°.  1  G.  A,  O.  Gough. 

Condensation  of  glyoxalines  with  formalde¬ 
hyde.  R.  Grindley  and  F.  L.  Pyman  (J.C.S., 
1927, 3128 — 3130;  cf.  A.,  1924,  i,  1111).— 4(5)-Bromo- 
glyoxaline  is  converted  by  formaldehyde  at  150° 
into  4(5 ) - h romo- 5(4)- hydroxymethylglyoxal me ,  +  4H20 , 
m.  p.  116 — 117°  (all  m.  p.  are  corn)  [hydrochloride, 
m.  p.  157°  (decomp, ) ;  pier  ate,  +HsO,  m.  p.  anhydr¬ 
ous  180°],  which  is  reduced  by  hydriodic  acid  and 
phosphorus  to  4(5) -methylglyoxaline.  J  :  4-Dimethyl- 
glyoxaline  yields  similarly  1  : 4-dimethyl-o-hydroxy- 
methylglyoxaline ,  m.  p.  126—127°  (hydrochloride,  m.  p, 
145°;  hydrogen  oxalate,  m.  p.  106—107°;  pier  ate, 
m.  p.  167—168°),  which  on  reduction  affords  1  ;  4  :  5- 
trimethylglyoxaline.  1  :  5 - Dimethy  lgl  voxaline  furn¬ 
ishes  1  :  5 -dimethyl -2 -hy dr oxymethylgly oxaline,  +JII20, 
m.  p.  126—127°  (pier ate,  m.  p.  174°),  reduced  to  1  :  2:5- 
trimethylglyoxaline  (picrate,  m.  p.  208—209°;  chloro- 
aurate ,  m.  p.  186—187°).  1  :  o  -Dimethyl  -  4  -  hydroxy- 

methylglyoxaline  (pier ate,  m.  p.  178 — 179°)  is  obtained 
by  methylation  of  4(5) -methyl- 5 (4) -hydroxy methyl¬ 
glyoxaline  and  has  m.  p.  164 — 165°.  5-Chloro-l- 
methyl-  and  1  -methyl  glyoxaline  yield  the  corre¬ 
sponding  2 -hydroxymethyl  derivatives  (cf.  Saras  in, 
A.,  1923,  i,  711 ;  1924,  i,  1114;  Sonn,  Hotes,  and 
Sieg,  A.,  1924,  i,  877;  1925,  i,  157).  The  nitre- 
glyoxalines  studied  do  not  condense  with  formalde¬ 
hyde.  The  above  results  show  that  glyoxalines  con¬ 
taining  a  free  iminc-group  yield  4 (o ) -hydroxymethyl 
derivatives,  whilst  A-methylglyoxalines  yield  either 
the  2-  or  5 -derivatives.  H.  Burton. 

5:6:  8 -Trihy  droxyb enz o -1  : 10-naphthyridine, 
and  its  oxidation  to  1  : 8-naphthyridine  deriv¬ 
atives.  E.  Sbciiarba  (Kosmos,  1920,  15  pp. ; 
Cliem.  Zentr,,  1927,  if  2831). — 5  :  6  :  S-Trihydroxy- 
benzo-1  : 10 -naphthyridine  (sodium  derivative ;  acetyl 
derivative ;  hydrochloride),  yellow,  m.  p.  348°,  ob¬ 
tained  by  heating  2-aminopyridinc-3-earboxylic  acid 
and  phloroglucinol  at  210—220°,  is  oxidised  by 
permanganate  to  5-hydroxy- 1  :  B-naphthyridine-6  :  7- 
dicarboxylic  add,  light  yellow,  m.  p.  304°  (decomp.), 
which,  when  hen- ted  at  120°  or  boiled  with  20% 
hydrochloric  acid,  affords  1  :  B-naph thyr idine-  6- ca  rb - 
ox.ylio  acid ,  white,  m.  p.  304°  (decomp.),  At  304°,  both 
acids  give  5-hydroxv-l  :  8-napkikyr idine,  white,  m.  p. 
239°.  "  A.  A.  Eldridge. 

Manufacture  of  vat  dyes  of  the  [phenjanthra- 
quinone  series  [complex  carbazoles].  I.  €L 
Farbeninb. — See  B.,  1928,  9, 

2-Aryl-a3-naphtha-l  :  2  :  3-triazoles.  G. 
Charrief*  and  M.  Gaixotti  (with  J.  M.  Gasaletto, 


L.  Masciadri,  and  E.  GRErrx)  (Gazzetta,  1927,  57, 
754 — 760). — By  diazotising  2-p-aminaphenyl-ap- 
naphtha-1  :  2 : 3 -triazole  (A.,  1924,  i,  335),  and 
treating  the  product  'with  potassium  iodide,  the 
corresponding  2-p-iodophenyl  compound,  m.  p.  218°, 
is  obtained .  When  in  the  diazotisation  concentrated 
solutions  are  used,  the  2 -phmyinaphlliatriazoh-p-di - 
azonium  sulphate  can  be  isolated;  when  this  is  sus¬ 
pended  in  water  and  treated  with  potassium  arscnite 
solution  in  the  presence  of  copper  powder,  2 -phenyl- 
4  :  S-aft-naplitka-I  :  2  ;  34riazole-4' -arsinic  acid  (de¬ 
comp.  before  m.  p.)  is  obtained,  with  a  large  pro¬ 
portion  of  the  pheny Inaphtha triazolo  itself. 

By  the  action  of  benzenediazonium  chloride  on 
4-nitro- 1  -naphthylamine,  4-nitro-l-amino-2-benzene- 
azemaphihahne,  m.  p.  226°,  is  obtained,  which  on 
heating  with  copper  in  nitrobenzene  yields  5-nitro- 
2-phenyl- oc  p  - naphthatriazole,  m>  p.  191°. 

E.  W.  Wig nall. 

Polynuclear  1:2:  3“triazoles  and  their  oxid¬ 
ation  products.  G.  C harrier  and  G.  B.  Crippa 

[with  0.  Pagan i,  E.  Rovida,  and  C.  Azbionti] 

(Gazzetta,  1927,  57,  749— 754).— The  di-^-azimide, 
diphenylbisnapht  ha  triazolo  (Schmidt  and  Hagen- 
r  _  -  bock  or,  A.,  1921 ,  i, 

^  y —  898),  is  oxidised  by 

chromic  acid  to  a 
\/\y  bis-o-quinone,  in.  p. 

SI  (I.)  390°  (decomp.), 

Xs\^\  which  with  phenyl  - 

I  J  hydrazine  yields  a 

'  _ta  bis  -  (a  «  hydroxy  -  S  - 
benzeneazo)  deriv¬ 
ative,  m.  p.  306°,  and  with  o-phenylencdiamine 

the  dipkenazina  (I),  m.  p.  above  435c 

rt  tt  Oxidation  of 

■/  imueu  S  i  the  original  tri- 

■  (o-JOOaH'CjH^-^  ^  azole  by  alkaline 

'  ,n  ■nAfnnt'inrn  "nni< 


V 

cu2hL — . 

(Hd 


the  original  tri¬ 
azole  by  alkaline 
2  potassium  per¬ 
manganate  yields 


CO 


tnio 


the  teiracarboxyUc  acid  (II),  in.  p.  33GC 
Similarly,  2- p -ant  hraqmnonyl-ag-naphtha  triazole, 
m.  p.  305°,  obtained  by  dehydrogenating  p-anthra- 
quinonylazo-8-naphthylaniiuo  by  copper  powder  in 

£Q  nitrobenzene,  yields  a 
CO  ^  bi$-o-qumonet  m.  p. 

N<H? — [  jCO  350°  (decomp.),  an 

1  J  w — l  J  ’  orange-red  substantive 

dye  to  cotton.  By  the 

I  J _ tjQ  ijjy ,  action  of  fluorene-2- 

*  *  diazonium  sulphate  on 

P-naph thy lamine ,  2 -fiuormeazo- g -naphthylamine,  de« 
comp,  from  360°,  is  formed/  .this.is  dehydrogenated 

to  the  tnazole ,  9^  unchanged 

at  360'/  which. oxidises  to  the  keto-bw-o-quinom  (III), 
unchanged  at  360°.  E.  W.  Wiqmall. 

Reaction  of  hydroxylamine  with,  enol  ethers 
and  acetylenic  ketones  j  new  constitutionally 
unambiguous  isooxazole  synthesis.  C.  Wey- 
oand  and  E.  Bauer  [with  W.  Heynemann)  (Annalen, 
19z^.  459,  1 23 — 143}. — Since  it  has  been  shown  that 
the  first  stage  in  the  formation  of  an  tsooxazole  from 
an  mi  saturated  ketone  and  hydroxylamine  may  be 
either  oximation  or  addition  to  the  multiple  linking 


(A.,  1925,  i,  1288),  further  evidence  for  the  con¬ 
stitution  of  3  :  5-disubstituted  isooxazolcs  is  required 
(cf.  Moure u,  A.,  1904,  i,  95 ;  Ruhemann  and  Watson, 
J.C.S.,  1904,  85,  1319;  Jorlander,  A.,  1917,  i,  222). 
This  is  afforded  by  their  synthesis  from  chloroald- 
oximes  (hydroxamic  chlorides)  and  sodium  aryl- 
acetylides  in  ethereal  solution.  Thus,  ca-chloro- 
anisaldoxime,  in.  p.  89—90°  (cf.  Rhcinboldt,  A.,  1927, 
245),  and  sodium  pheny  lacoty  lid  e  yield  5 -phenyl -3- 
anisylhsooxazole  (I),  m.  p.  120 — 121°,  whilst  co-chloro- 
benzaldoxime  and  sodium  anisylacetylide  yield 
3 -ph cnyl- 5 -anisyl  iso oxaz ole  (II),  m.  p»  127 — 128°  (cf. 
Pond  and  Shoffstall,  A.,  1901,  i,  35).  When  phenyl 
a-4-dimethoxystyryl  ketone  and  hydroxylamine  re¬ 
act  in  presence  of  acid  or  alkali,  the  compound  (I) 
is  obtained,  but  in  neutral  solution  alkali-insoluble 
phenyl  v.-hydroxylamino-4:-methozystyryl  ketone  (III), 
m.  p.  134°,  is  f orated  by  addition  of  hydroxylamine 
to  the  double  linking  and  elimination  of  methyl 
alcohol.  This  is  precipitated  by  addition  of  water 
in  an  alkali-soluble  enolic  form  which  is  converted 
by  acids  into  the  isooxazole  (I).  Anisyl  a-metboxy- 
styryl  ketone  and  hydroxylamine  yield  isomeride  (I) 
in  presence,  of  hydrochloric  acid,  (II)  in  acetic  acid 
or  alkaline  solution,  and  anisyl  a-hydroxylammostyryl 
ketone,  m.  p.  155 — 157°,  in  neutral  solution.  This 
resembles  (III),  being  converted  by  acids  into  (II). 
When,  however,  {a)  phenyl  p-bromo-_p-methoxystyryl 
ketone,  {h)  p-anisyl  p-bromostyryl  ketone,  and  the 
dibromides  of  (c)  phenyl  p-mefchoxystyryl  ketone  and 
{d)  p-anisyl  styryl  ketone  are  treated  with  hydroxyl- 
amine  and  alkali,  (a)  and  (c)  yield  (II),  and  ( b )  and 
(d),  (I).  This  is  attributed  to  the  intermediate  form¬ 
ation  of  a  dimethylacetal  oxime.  Crude  phenyl 
a-bromo-P-methoxy-p-anisylethyl  ketone  yields  with 
hydroxydaraine  and  alkali  (II)  and  a  little  4(  ?5)» 
hydroxy  -  3  -  phenyl  -  5  -  anisyl  -4:5-  dihydroisooxazole 
(JOrlander,  loo.  oil.).  By  analogy,  the  products  from 
phenyl  a-methoxy-^-methylstyryl  ketone  and  p-tolyl 
a-methoxystyryl  ketone  and  this  reagent  are  5-phenyl- 
3-p-tolyl-,  m.  p.  125—126°,  and  3-phenyl-5~p-tolyl-, 
m.  p.  136 — 137°,  -iso oxazoles,  respectively.  Benzoyl- 
juanisylacetylene  and  hydroxylamine  afford  (a)  with 
acetic  acid  or  alkali  the  substance  (I),  (6)  with  hydro¬ 
chloric  acid  (II),  whilst  p - anisoylphenyla cetylene ,  m,  p. 
90 — 91°,  from  sodium  pheny  lace  tylide  and  anisoyl 
chloride  gives  (a)  (II),  (b)  (I).  Thus  in  (a)  the  reaction 
probably  proceeds  through  a  hydroxylamino- deriv¬ 
ative  similar  to  (III)  and  in  (b)  through  an  oxime. 

H.  E.  F.  Notion. 

Hydroxythiazoles  or  tMaz clones.  A.  Hantzsch 
[with  H.  ScirwEDLER  and  H.  Schwaneberg]  (Her., 
1927,  60,  [R],  2537 — 2545). — Mainly  a  reply  to 
Tchcrniac  (J.C.S.,  1919,  115,  1071).— Thiocyano- 
acetone  is  converted  slowly  by  cold,  rapidly  by  hot 
concentrated  hydrochloric  acid  without  resiniilcation 

into  methyl thiazol one,  N (formerly  con¬ 
sidered  to  be  bydroxymethylthiazole) ;  under  the 
influence  of  alkalis,  even  hydrogen  carbonates,  the 
production  of  the  thiazolone  is  accompanied  by 
extensive  resin  iff  cation .  2-Hydroxy-4-mothyltkiazolc 
is  very  readily  obtained  by  the  action  of  metiivl- 
xanthamide  on  chloroacetono ;  if,  however,  the 
hydrolysing  action  of  the  Liberated  hydrogen  chloride 
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is  inhibited  by  the  addition  of  potassium  acetate  and 
the  use  of  alcohol  is  avoided,  4~methoxy* 2-methyl- 
thiazole ,  b.  p.  50 — 60°/ 18  mm.  (additive  compound 
with  mercuric  chloride,  m,  p.  1.23 — 124°),  and, 
analogously,  4~ethovy-2-methylth iazoh,  b.  p.  71—72°/ 
15  mm.,  are  readily  prepared.  The  methyl  ether 
is  also  obtained  by  the  action  of  diazomethane  on 
methylthiazolone  dissolved  in  alcohol,  ether,  chloro¬ 
form,  or  benzene.  It  gives  a  hydrochloride ,  m.  p.  78° 
with  evolution  of  methyl  chloride  and  production  of 
methyl  thiazolone ,  thus  differing  from  the  isomeric 
A-ether  hydrochloride^  m.  p.  109°  with  evolution 
of  hydrogen  chloride.  Methyl thiazolone  and  its 
AT-methyl  ether  give  additive  compounds  with  mercuric 
chloride,  ra.  p.  about  180°  (decomp.).  This  behaviour 
cannot  be  reconciled  with  Tcherniac’s  formulation 
of  methyl  thiazolone  m  li  mcthylrhodim,” 

0<^mi}T*  cou^  not  &YQ  rise  to  0-ethers 

and  the  JV-ethers  of  which  must  yield  methylamine 
when  hydrolysed.  Contrary  to  Tckemiac's  observ¬ 
ation,  homogeneous  hydroxymethylthiazole  and  thio- 
cyanoacetone  are  converted  into  methylthiazole  (and 
resinous  substances)  when  distilled  with  zinc  dust. 
Comparison  of  hydroxy  methylthiazole  with  its  0- 
and  JV-ethera  shows  that  it  is  to  bo  regarded  as 
mcthylthiazolone  when  solid.  Optical  analysis  shows 
it  to  bo  a  mixture  of  hydroxymethylthiazole  and 
mo  thy  1  thiazolone  in  alcoholic  solution,  whereas  in 
chloroform  and,  particularly,  in  benzene  and  ether 
the  hydroxy-form  appears  present  only  in  traces. 
Methyl  thiazolone  dissolved  in  phosphoryl  chloride  is 
converted  by  a  slight  excess  of  phosphorus  pent  a- 
chloride  in  the  presence  of  boiling  ether  into  5-chtoro* 
4-melhyUh  iazol*2~onef  in.  p,  140°,  regarded  by 
Tcherniac  as  “  methylchlororhodim which  dissolves 
in  solutions  of  alkali  or  sodium  hydrogen  carbonate  and 
is  precipitated  unchanged  from  these  solutions  by 
immediate  addition  of  acid.  Boiling  phosphoryl 
chloride  transforms  4-methyl  thiazol-  2-  one  into 
2-chloro-4-methylthiazoIe,  b.  p.  164—165°,  identical 
with  the  substance  obtained  by  Tcherniac  from  thio- 
cyanoacetone  and  hydrogen  chloride.  H.  Wren. 

TMazoles.  XIV.  Synthesis  of  2-o-  and 
-  it  i-aminoph enyl-6 -me  thy  lbenzthi azoles  ;  new 
isomer  ides  of  dehydrothio-p-toluidiae,  and  inci¬ 
dental  compounds.  M.  T.  Bogert  and  L.  Smith 
(J.  Amur.  Chem.  Soc.,  1927,  49,  3135—3137;  cf.  A., 
1927,  680). — Condensation  of  zinc  4-aminothio-m- 
tolyloxide  with  m-nitrobenzoyl  chloride  affords  1-m- 
nitrophenyl-S-meihylbenzthiazole,  yellow,  m.  p.  166°. 
The  latter,  on  reduction  with  tin  and  hydrochloric 
acid ,  yields  1  -m*ammophe7iyk5-meihylbenzthiazoles 
m,  p.  181°,  and  this  affords  a  mlphonic  acid ,  dark 
brown,  which  is  converted  into  a  dye,  analogous  to 
chloramine-yellow,  on  treatment*  with  alkaline 
hypochlorite,  1  -o-A7  itrophenyl  -  o-meihylbenzih  iuzole , 

yellow,  non-crystalline,  and  1  -o-aminophenyl-5-methyl- 
benzthiazole ,  m.  p.  137°  (acetyl  derivative,  m.  p.  150°), 
are  obtained  analogously,  but  sulphonation  of  the  latter 
and  subsequent  treatment  with  hypochlorite  does  not 
yield  a  dye.  #  F.  G.  Wxllson. 

Benzidine  rearrangement  in  heterocyclic 
series,  I,  P.  K.  Bose  (J.  Indian  Chem.  Soc.,  1927, 


4,  331- — 338). — Phenaoyl  bromide  and  phenyltkio- 
semicarbazide  react  in  alcohol  to  form  2-phenyl- 
hydrazmoA-phenyllhmzole,  m.  p.  191°  (hydrobromide ; 
acetyl  derivative,  m.  p.  161°).  Boiling  dilute  hydro¬ 
chloric  acid  converts  the  thiazole  into  2-amino- 

4- phenyl- o  -  p-aminoph  enylth  iazole ,  m.  p.  193—194° 
[dihydrochloride,  +H20,  dccomp.  above  260°;  picrate, 
m.  p,  134 — 135°  (decomp.);  chloroplaiinate ;  diacetyl 
derivative,  m.  p.  285—286°].  due  to  a  benzidine 
rearrangement  (cf,  Fargher  and  Pyraan,  J.C.S.,  1919, 
115,  222;  Pyman  and  Bavald,  ibid.,  1920,  117, 
1426).  2 -Phmylhydrazino-4-p4olylihiamle ,  m.  p.  186° 
{hydrobromide ;  acetyl  derivative,  m.  p.  146°),  yields 
similarly  2  -aminoA-pdolyl-S-p-ammophenyUhiazcU) 
m<  p.  182°  [diacetyl  derivative,  in.  p.  .290° ;  dihydro « 
chloride ;  chloroplaimate ;  picrate,  m.  p.  215°  (decomp.)]. 
2 -PhcnylhydrazinQ'4-methylthiazole,  ra.  p.  1.79°  {acetyl 
derivative,  m.  p.  232°),  yields  2 -a min o -4 -methyl - 

5 - p -am inopJimylth  iazole,  m.  p,  1.81°  [dihydrochloride, 
+2HaO,  decomp,  above  240° ;  chloroplatinaie ;  picrate , 
m.  p.  214°  (decomp.) ;  bmizylidmm  derivative,  m.  p. 
177°].  Oxidation  of  2 -acetamido-4-meihyl-5-'p-acet~ 
amidophenylihiazole,  m.  p.  292°,  with  potassium 
permanganate  gives  p-acetamidobenzoic  acid,  thus 
affording  further  proof  of  the  constitution. 

H.  Burton. 

Manufacture  of  thiazole  derivatives  of  a-naph- 
thaquinone.  I.  G.  Fabbenind. — See  B.,  1928,  S. 

Simple  homologues  of  codeine.  A.  E.  Tschit- 
schibabin  and  A.  Kjbssanqv  (Bull.  Soc.  chim.,  1.927, 
[ivj,  41,  1649— 1652).— With  propyl  p -toluenes itl- 
phonate  in  boiling  « -propyl  alcohol  morphine  affords 
the  n- propyl  ether,  in.  p.  69—72°  (-riH20)  [hydro* 
chloride,  m.  p.  146—153°  (decomp.)  (+H20,  m.  p.  1 1 1- — 
114°)].  The  n-butyl  ether  hydrochloride ,  +H20,  m.  p. 
101 — 104°  (anhydrous,  in.  p.  119—122°),  is  similarly 
prepared.  R.  Bkightman. 

Synthesis  of  oxypalmatine .  Dehydro  no  roxy- 
^-coryd aline.  J.  N.  Bay  (J,  Indian  Chem,  Soc., 
1927,  4,  403 — 408) . — Homoveratrylamine  and  meeon- 
inecarboxyl  chloride  react,  giving  meconinecarboxy - 
$-veratrylethylam ide,  m.  p.  185°,  which  is  converted 
by  prolonged  treatment  with  phosphorus  oxychloride, 
followed  by  reduction  with  zinc  dust  and  acetic  acid, 
into  oxypalmatine,  m,  p.  194—196°  (Haworth, 
Koepfli,  and  Perkin,  A.,  1927,  472,  give  m.  p,  183°). 
A  small  quantity  of  a  chloro -compound  is  produced 
at  the  same  time,  probably  similar  to  chloro  nor- 
oxyberberine,  ra.  p.  229—230°  (cf,  Perkin,  Bay,  and 
Robinson,  A.,  1925,  i,  695).  H.  Burton. 

How  do  alkaloids  originate  ?  J.  Gadamer 
(Pestsehr.  A.  Tschirch,  1926,  36—41 ;  Chem.  Zentr., 

1927,  i,  2658—2659).— 
A  discussion.  [With 
CHaS  Wachsmdth.]  —  From 
Corydalis  cam  tops  an 
alkaloid ,  to  which  the 
annexed  formula  is 
ascribed,  has  been  ob¬ 
tained,  and  has  been 
resolved  by  means  of 
bromocamphorsulphonic  acid.  A.  A.  Elbjudge. 

Silicon  organic  compounds.  I.  Phenol 
esters  of  silicic  acid.  H.  Jorg  and  J.  Stetter 
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(J.  pr.  Chem.,  1927,  [ii],  117,  305— 310).— Silicon 
tetrachloride  reacts  with  phenol  (2  mols.)  at  100°  to 
give  dicMorodiphenoxysUicane,  b.p.  167 — 171°/13mm., 
cklorotriphenoxys ilicane,  b,  p.  229 — 230°/14  mm.,  and 
tetraphenoxysilicane,  b.  p.  280°/14  mm.  In  a 
similar  manner  chlorotri-p-bromopheiwxysilicane,  b.  p. 
310 — 320°/12  mm.,  trichlorothiophenoxysilicane,  b.  p. 
110°/12  mm.,  and  tetra-o -methoxyph enoxy silica ne .  b.  p. 
317 — 323°/12  mm.,  are  prepared.  By  the  interaction 
of  magnesium  phenyl  bromide  and  dichlorodiphenoxy- 
s ilicane  in  ethereal  solution  diphenylsilicanediol , 
m.  p.  116°  {cf.  Martin,  A.,  1912,  i,  1014),  is  prepared. 
Chlorotriphenoxysilicane  yields  similarly  triphenoxy- 
phcnyhilicane,  m.  p.  40°,  b.  p.  250°/13  ram. 

G.  A.  C.  Gough. 

Isomerism  of  p-hydroxyphenylarsinic  acid. 
G.  Gilta  (Coinpt.  rend.,  1927,  184,  1073-1075).— 
p-Hydroxyphenylarsinic  acid,  its  3- nitro- derivative, 
and  its  barium  salt  all  occur  in  two  different  crystalline 
forms,  which  are  regarded  as  possessing  the  benzenoid 
and  quinonoid  structure,  respectively.  The  3  : 5- 
dinitro- derivative  of  the  acid  is  obtained  in  one  form 
only.  Isomerism  analogous  to  the  above  is  found  in 
4-hydroxy-3-metliylpkenyIarsinic  acid . 

B.  W.  Anderson. 

Dicarboxyplienylarsinic  acids.  II.  3  : 4-Di~ 
earboxyphenylarsinic  acid  and  some  of  its 
derivatives.  C.  S.  Hamilton  and  V.  C.  Jelinek 
(J.  Arncr.  Chem.  Soc.,  1927,  49,  3165—3169;  cf.  A., 

1926,  1162). — Methyl  4-aminophthalate  is  converted 

by  the  normal  process  into  3  : 4 -dicarbomethoxy- 
phenylarsinic  acid ,  which  is  hydrolysed  by  absolute- 
alcoholic  sodium  ethoxide  to  the  tetrasodium  salt  of 
3  :  4 -dicarboxypkenylarsinic  acid,  yellow,  m.  p.  180° 
(decomp.)  {trisodium  salt ;  ethyl  ester),  the  latter  being 
isolated  by  treatment  of  the  silver  salt  in  aqueous 
suspension  with  hydrochloric  acid,  and  evaporation 
after  removal  of  the  silver  chloride.  The  acid 
anhydride  is  obtained  by  heating  the  acid  for  3  days 
under  reduced  pressure  at  160°  in  presence  of  phos¬ 
phorus  pentoxide.  F.  G.  Willson. 

Organo-antlmony  compounds.  I.  S.  C. 
Niyoqy  (J.  Indian  Chem.  Soc.,  1927,  4,  397—402).— 
2  :  §-Di4odoA-nitroacelaniUde,  m.  p.  245—246°,  is 
reduced  by  ammonium  sulphide  in  alcoholic  solution 
to  2  :  6-rfi- iodo-4-aminoacetanilide  (di -iodo -acetyl -p- 
phenylenedia mine) ,  in.  p.  247—248°,  which  is  converted 
by  the  usual  method  into  3  :  5-di-iodoA-aceiamido- 
phenylstibinxc  acid  (sodium  salt).  Similarly,  from 
2  :  B"dichloro-4-ammoaceianilide}  m.  p.  20*9 — 210°, 
2-bromoA-a?ninoacetanilidet  m.  p.  120—121°,  2  :  6-di- 
bromoA-aminoaceianilide,  m.  p.  235—236°,  and  2 dodo- 
4 -mm noa cetan Hide ,  m.  p.  134—135°,  there  were 
prepared  the  sodium  salts  of  3  :  5-dichloroA-acel - 
a  midophenyl- ,  3-brmno-4.-acdamid&p]ienyl- ,  3 :5-d  i- 
bromo-4-acetam  idopkenyl- ,  a  nd  3-iodo~4:-acetamido- 
phenyl- stihimc  acids.  2-I&do-4.-nitroacdanilide  has 
m.  p.  138—139°,  H.  Burton. 

Derivatives  of  bismuth  di-  and  tri-phenyl. 
S.  Rozenblum 6 vna  and  S.  Weil  (Viadomosci  farm., 

1927,  54,  25—28;  Chem.  Zentr.,  1927,  ii,  1251).— 
Dip henyliodobiamu thine  yielded  bismuth  triphenyl, 
not  bismuth  diphenyl ;  dip h enylhaloge i i o hismu th - 
iiies,  when  treated  in  alcoholic  solution  with  sodium 


hydroxide,  yielded  diphenylliydroxybismuthine  (cf. 
Challenger  and  Allpress,  1921,  119,  913). 

A.  A.  Eldridge, 

Hydrolysis  of  egg-albumin  by  pepsin  in 
relation  to  the  formation  of  diketopiper- 
azines.  A.  Blanoheti&re  (Compt.  rend.,  1927, 
185,  1321—1323;  cf.  A.,  1927,  474).—  Egg-albumin 
was  hydrolysed  at  45°  in  aqueous  solutions  con¬ 
taining  0*lAr-hydrochioric  acid,  0*1  g.  of  pepsin,  and 
some  toluene,  for  1—82  days,  and  the  diketo- 
piperazine-nitrogen  content  was  determined  in  each 
case.  With  raw'  albumin  this  figure  decreased 
rapidly  at  first,  reaching  a  constant  value  after  30 
days.  The  reverse  occurred  with  albumin  previously 
denatured  at  100°,  an  increase  to  a  constant  value 
being  observed.  The  formation  and  hydrolysis  of 
diketopiperazines  indicated  by  these  results  is 
discussed.  B.  W.  Anderson. 

Anhydrides  of  amino-acids  from  gelatin  : 
hydrolysis  by  the  method  of  ZelingM  and 
Sadikov.  N,  Gavrilov  and  K.  Lavroyski  (Bio- 
chem.  Z.,  1927,  190,  278 — 285). — From  the  solution 
obtained  by  heating  gelatin  in  an  autoclave  with 
1*5%  sulphuric  acid,  jf-prolylglycme  anhydride  and 
Z-leucylglycine  anhydride  are  isolated  and  together 
form  10%  of  the  gelatin  used. 

P.  W.  Clutterbuck. 

Hydrolysis  of  proteins  by  acids  and  alkalis. 
J.  S.  Jaitschnikov  (Biochem.  Z.,  1927,  190,  114— 
121). — The  kinetics  of  the  hydrolysis  of  2  :  5-diketo- 
piperazine,  glycylglycine,  peptone,  and  proteins 
(albumin,  caseinogen,  edestin,  glutin,  elastin,  keratin, 
and  silk)  by  varying  concentrations  of  sodium  hydr¬ 
oxide  and  hydrochloric  acid  at  different  temperatures 
have  been  determined.  With  the  2  :  5-diketopiper- 
azine  and  the  dipeptide  the  hydrolysis  is  a  uni- 
molecular  reaction,  whilst  for  peptones  and  proteins 
the  formula  of  Schiitz  and  Borisoff  {K=xj^/i,  where  K 
is  the  coefficient,  x  the  amount  of  protein  hydrolysed, 
and  t  the  time)  is  applicable.  The  amount  of 
hydrolysis  has  been  measured  by  formol  titration 
(Sorensen)  after  neutralisation.  A.  Wormall. 

Formation  of  metal-albumin  compounds.  A. 
Benedicenti  and  G.  B.  Boning  (Arch.  sci.  bioL. 
1926,  8,  241—247 ;  Chem.  Zentr.,  1927,  i,  2521— 
2522). — The  ratio  of  the  P.D.  between  cobalt  and  egg- 
albumin  treated  with  powdered  cobalt  to  the  temper¬ 
ature  has  a  maximum  value  at  the  coagulation 
temperature  of  the  protein.  The  effect  of  dilution 
with  water  and  of  variation  in  pa  around  the  isoelectric 
point  was  investigated,  A.  A,  Eldridge. 

Protein-metal  compounds,  I.  G.  B.  Boning 
and  M.  Bottini.  II — IV.  G.  B.  Boning  and  A. 
Grandi  (Arch,  sci.  bioL,  1926,  8,  248 — 257,  258 — 
276,  277—288,  289—292;  Chem.  Zentr.,  1927,  i, 
2522 — 2523). — I.  The  potential  of  cobalt  towards 
water  is  —0*708  volt,  and  towards  a  cobalt-protein 
solution  of  pR  6-4  —  0*648  volt. 

II.  With  hydrogen- ion  concentrations  greater  than 
that  of  the  isoelectric  point,  the  fixation  of  cobalt  to 
gelatin  and  the  decrease  in  the  conductivity  and 
viscosity  are  parallel. 

III.  Gelatin  solutions  (1%)  of  pu  2—7  w  ere  treated 
with  cobalt  and  placed  in  Malfitano’s  collodion  sacs. 


the  exterior  liquid  being  0*002 Ar -cobalt  chloride 
solution,  and  the  pH  and  total  cobalt  content  were 
determined  after  5 — C  days.  Parallel  experiments 
were  performed  with  gelatin  solution  against  distilled 
water  containing  powdered  cobalt,  and  also  with 
exterior  liquids  of  hydrogen-ion  concentration  greater 
than  that  of  the  isoelectric  point,  or  N  with  respect 
to  potassium  chloride*  In  solutions  of  the  same 
composition,  qualitatively  and  quantitatively,  values 
of  s  in  the  relation  (l/sJlfCo^^iJg/CCotoui]!)4  = 
([Co,’]J[Co**]1)l  are  highly  concordant  or  identical. 
Increase  of  the  total  cobalt  content  is  accompanied 
by  decrease  of  the  quotients  pi4]1/tBT]2  and 
s([Cotoui]2/[Cototoi  ]i)*.  If  the  metal-protein  is 
brought  into  equilibrium  with  an  acid  solution,  so 
that  the  pa  of  the  protein  is  less  than  4*7,  the  values 
at  equilibrium  are  less  than  unity. 

IV.  Varying  quantities  of  sodium  hydroxide  were 
added  to  pure  gelatin,  and  a  portion  was  brought  into 
equilibrium  with  cobalt.  The  conductivity  increases 
at  p„>7,  and  on  further  increase  of  becomes  zero, 
although  combined  cobalt  is  still  present.  It  is 
supposed  that  at  |?B>7  tervalent  cobalt  is  present  in  a 
complex  form  corresponding  with  the  cobalt ammines . 

A.  A.  Eldridoe. 

Combination  of  gelatin  with  organic  bases. 
A.  Petrunkin  and  M.  Petrunkin  (J,  Gen.  Physiol., 
1927,  12,  101 — 1 1 0} . — Alkaloids  (atropine,  strychnine, 
and  quinine)  and  organic  bases  (guanidine  and 
adrenaline)  combine  with  gelatin  on  the  basic  side 
of  the  isoelectric  point  of  the  protein,  but  very  little, 
if  at  all,  on  the  acid  side.  W.  0.  Kermack. 

Irradiated  proteins.  II.  Absorption  in  the 
ultra-violet  of  light-denatured  serum-albumin. 
M.  Sfiegel-Adolf  and  0.  ICrumpel  (Biochem.  Z.5 
1927,  190,  28 — &  1 ) . — Absorption  spectra  and  curves 
have  been  determined  for  electrolyte-free  serum  - 
albumin  solutions  and  for  irradiated  and  non- 
irradiated  serum-albumin  in  acid  and  alkaline 
solutions.  The  irradiated  solutions  show  a  stronger 
power  of  absorption  for  short  waves  in  the  region  of 
400  to  267*5  compared  with  the  non-irradiated 
solutions,  but  there  is  no  apparent  displacement  of  the 
absorption  maxima  and  minima.  The  absorption 
spectra  of  non-irradiated  acid  and  alkaline  serum- 
albumin  solutions  show  slight  differences  only,  whilst 
those  of  the  irradiated  solutions  are  practically 
identical.  The  results  arc  discussed  in  relation  to 
the  absorption  curves  of  the  aromatic  ammo-acids 
and  the  behaviour  of  these  acids  on  irradiation,  and 
also  in  relation  to  the  stronger  absorption  powers  of 
2  :  5 - diketopiper azines  compared  with  the  correspond¬ 
ing  dipeptides.  A.  Worm  all. 

Separation  of  ovalbumin  from  conalbumin. 

H.  YVu  and  S.  M.  Ltng  (Chinese  J.  Physiol.,  1927, 

I,  431 — 434), — A  method  is  described  for  the  separ¬ 
ation  of  the  ovalbumin  from  the  conalbumin  in 
egg- white  based  on  the  fact  that  ovalbumin  undergoes 
coagulation  by  shaking  whilst  conalbumin  does  not. 
Of  the  total  albumin  of  egg-white  10%  is  conalbumin. 

E.  A.  Lunt. 

Denaturation  of  proteins.  V.  Factors  con¬ 
trolling  coagulation  of  proteins  by  shaking*.  H. 


Wu  and  S*  M.  Ling  (Chinese  J.  Physiol.,  1927,  1, 
407 — 430)* — The  conditions  relating  to  the  mechanical 
coagulation  of  solutions  of  egg-albumin,  oxyhemo¬ 
globin,  and  metlieemoglobin  have  been  investigated 
and  show  that,  in  contrast  to  the  coagulation  of 
albumin  by  alcohol,  mechanical  coagulation  is  not 
separable  into  the  two  stages  of  denaturation  and 
agglutination.  Whilst  the  rate  of  coagulation  of 
haemoglobin  is  increased  by  the  addition  of  neutral 
alkali  salts,  the  increase  being  approximately  pro¬ 
portional  to  the  concentration  of  tho  added  salt, 
the  coagulation  of  egg-albumin  is  not  appreciably 
affected  in  this  way.  Non-electrolytes  increase  the 
rate  of  coagulation  of  both  these  substances,  The  plx 
at  which  maximum  coagulation  takes  place  in  the 
absence  of  electrolytes  corresponds  with  the  isoelectric 
point  of  the  proteins  examined,  and  the  amount  of 
coagulation  is  independent  of  the  concentration  of 
the  protein  solution  used  and  is  a  linear  function  of 
time.  No  evidence  of  the  liberation  of  any  non- 
protein  substance  as  a  result  of  mechanical  coagulation 
was  obtained.  It  is  concluded  that  mechanical 
coagulation  is  an  irreversible  surface  reaction. 

E.  A.  Lust. 

Determination  of  complex  proteins  by  means 
of  their  44  protein-error.”  R.  Goiffon  and 
Haudiquet  (Compt,  rend.  Soc.  Biol.,  1927,  97, 
311 — 313 ;  Chem.  Zentr.,  1927,  ii,  1 288) . — Disturbance 
in  colorimetric  hydrogen- ion  determinations  caused 
by  the  presence  of  proteins  (Sorensen’s  “  protein* 
error  ”)  is  employed  for  the  determination  of  the 
proteins,  by  measuring  (using  a  0*02%  solution  of 
orange- IV)  tho  increased  buffer  action  of  a  solution 
on  addition  of  a  strong  acid.  A.  A.  Elbridge. 

Pregl's  universal  filling  applied  to  macro¬ 
combustions.  W.  Davies  (J.G.S.,  1927,  3101- — 
3162). — Tho  universal  filling  devised  by  JPregl  (“  Die 
Quantitative  Orgariisehc  Mikroanalyse,”  1923)  for 
carbon  and  hydrogen  determination  has  been  success¬ 
fully  applied  on  a  macro -scale.  Details  are  given 
regarding  the  filling  of  the  combustion  tube  and  tho 
special  precautions  to  be  taken  in  drying  the  lead 
peroxide  asbestos  plug.  The  lead  peroxide  in  the 
combustion  tube  is  heated  by  a  hollow  copper  boiler, 
which  itself  is  heated  by  o- dichlorobenzene.  The 
procedure  is  normal,  and  representative  analyses  gave 
excellent  results.  E.  A.  Pratt. 

Simultaneous  determination  of  sulphur  and 
chlorine  in  organic  compounds,  E.  Gebauee- 
FOlnegg  and  E.  Petertjl  (Monatsh.,  1927,  48, 
619 — 625). — The  method  of  Asboth  (A.,  18913,  ii,  448} 
for  the  determination  of  sulphur  in  organic  compounds 
is  adapted  so  that  chlorine  when  also  present  may  also 
be  determined.  The  substance  is  heated  with  excess 
of  sodium  carbonate  and  sodium  peroxide  in  a  nickel 
crucible,  which  while  still  hot  is  plunged  into  water 
in  a  porcelain  dish.  The  solution  is  acidified  with 
nitric  acid  and  is  evaporated  to  dryness  to  render 
Insoluble  the  silica  which  has  been  removed  from  tho 
porcelain,  and  the  sulphur  in  the  soluble  product  is 
determined  as  barium  sulphate.  After  the  latter  is 
precipitated,  tho  solution  is  boiled  with  sodium 
sulphite  and  the  chlorine  determined  as  silver  chloride, 

E.  W.  Wig nall. 
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Application  of  the  oil  turbine  type  of  ultra- 
centrifuge  to  the  study  of  the  stability  region  of 
carbon  monoxide  -haemoglobin .  T.  Svedberg 
and  J.  B,  Nichols  (J.  Amer.  Chem.  Soc.,  1927,  49, 
2920 — 2934) . — Experiments  with  an  oil  turbine 
ultracentrifuge  show  that  over  the  range 6*0 — 7*56 
the  diffusion  constant  (0*071  cm.2/day)  and  specific 
sedimentation  velocity  (5*46  X  10~13  cm. /see.)  of 
carbon  monoxide-haemoglobin  are  normal,  whilst 
the  mol.  wt.j  68,000,  is  normal  from  pB  6-0  to  pn  9*05. 
At  pn  9*05,  the  carbon  monoxide-haemoglobin  molecule 
appears  to  hold  a  unimolecular  layer  of  water  at  its 
surface*  F.  G.  Willson. 

Metabolism  of  blood  platelets.  G.  Enures 
and  F.  Ktjbowitz  (Biochem.  Z.,  1927,  191,  395 — 
397). — The  respiration  and  anaerobic  glycolysis  of  the 
platelets  of  human  and  dog’s  blood  are  determined  and 
tabulated.  "  P.  W.  Cottterbtjck. 

Biological  test  for  blood.  W.  Willcox  (Analyst, 
1928,  53,  2 — 5). — The  value  of  the  precipitin  test  is 
emphasised.  The  complement  fixation  test  is  regarded 
only  as  a  confirmatory  test.  D.  G.  Hewer. 

Technique  of  the  precipitin  test  and  its 
forensic  value.  G.  B.  Lynch  (Analyst,  1928,  53, 
5 — 13). — For  the  detection  of  blood  stains  by  the 
precipitin  test  it  is  necessary  to  prepare  an  antiserum 
(best  from  rabbits)  capable  of  precipitin  formation 
with  at  least  a  1 — 5000  dilution  of  human  serum  in 
normal  saline.  The  unknown  extract  is  prepared 
by  incubating  the  stained  area  in  saline  at  37°,  testing 
for  protein  concentration,  and  diluting  to  give  a 
concentration  not  greater  than  1  in  1000,  thus  avoid- 
ing  negative  reactions  due  to  zone  reactions  or  false 
positive  results  from  group  reactions.  The  test 
is  then  made,  either  by  layering,  by  dropping  the 
antiserum  on  to  the  unknown  extract,  by  running 
the  antiserum  down  the  side  of  the  tube  previously 
moistened  with  the  unknown  extract,  or  by  ColliSU 
tube  method.  The  complete  test  requires  10  control 
tubes  and  is  useful  for  the  detection  of  occult  blood 
in  fasces  and  of  the  addition  of  egg-albumin  to  urine 
to  simulate  disease.  It  may  also  be  used  in  cattle- 
maiming  cases  and  is  likely  to  find  increased  scope 
in  food  examination,  for  the  blood  of  any  animal  may 
be.  immunised  against  a  protein  foreign  to  that 
animal.  Difficulties  due  to  group  reactions  of  sera 
of  closely-related  animals  may  be  overcome  by  the 
absorption  method,  by  cross -immunisation,  by 
dilution  of  the  antiserum  beyond  the  group  reaction 
point,  or  by  taking  account  of  precipitation  from 
similar  dilutions  of  the  antigen  and  related  antigens. 

D.  G.  Hewer. 

Use  of  blood-grouping  reactions  in  forensic 
investigations.  F,  G  Hartley  (Analyst,  1928, 
53,  14- — 18). — Bloods  may  be  divided  into  4  groups 
according  as  to  whether  the  blood-cells  agglutinate 
when  mixed  with  the  sera  or  not.  A  blood  may  be 
placed  in  its  correct,  group  by  mixing  its  corpuscles 
with  sera  of  two  known  groups  and  observing  presence 
or  absence  of  clumping,  and  if  necessary  mixing  the 
unknown  serum  with  corpuscles  from"  the  known 


groups.  Such  tests  arc  necessary  before  blood  trans¬ 
fusion  can  be  safely  undertaken.  Extent  of  agglutin¬ 
ation  varies  within  rather  wide  limits  and  is  finite. 
Dried  blood  stains  may  be  placed  by  using  a  known 
test  serum  of  dilutions  from  0*5,  0*25,  down  to  1  in  500 
or  1000,  and  .1%  agglutinable  washed  corpuscles 
added  to  an  equal  volume  of  each,  and  dilutions  at 
which  clumping  occurs  noted.  The  process  is 
repeated  with  the  same  scrum  incubated  with  a  piece 
of  the  same  material  free  from  stain,  when  clumping 
may  not  extend  so  far  down  the  series.  Incubation 
of  the  same  serum  with  the  blood  stain  is  then  carried 
out,  when  either  the  scrum  will  cease  to  clump  the  test 
corpuscles  or  its  power  will  be  extinguished  several 
places  sooner  than  in  the  last  test.  D.  G.  Hewer. 

Different  sulphur  contents  of  haemoglobins 
from  different  sources.  J.  Valer  (Biochem.  Z., 
1927,  190,  444 — 455), — A  series  of  careful  determin¬ 
ations  of  the  sulphur  and  iron  contents  of  recrystallised 
samples  of  the  oxyhoemoglobin  of  the  horse,  ox,  dog, 
and  cat  showed  that  whereas  in  cat  and  ox  consistent 
values  for  the  sulphur  content  could  be  obtained,  this 
was  not  the  case  for  horse,  whilst  with  dog  no  sample 
contained  the  same  amount  of  sulphur  as  any  other, 
the  preparation  containing  most  having  almost  half 
as  much  again  as  that  having  least.  With  cat’s 
oxyhemoglobin,  the  minimal  mol,  wt.  calculated  from 
the  iron  content  was  1690  and  from  the  sulphur 
content  3299,  i.e.,  the  iron  and  sulphur  are  in  the 
proportion  FeSs.  For  ox  blood,  the  proportions  are 
FeS3,  and  for  horse,  whilst  several  preparations 
correspond  with  the  proportion  FeS3,  others  agree 
with  Fe2S$.  It  is  concluded  that  the  supposed 
uniformity  of  samples  of  oxyhemoglobin  from  differ¬ 
ent  sources  (previously  concluded  from  identical 
iron  determinations)  does  not  exist. 

P.  W.  Gltjtterblck, 

Nature  of  the  blood-sugar.  E.  J.  Big-wood 
and  A.  Wutllot  (Compt.  rend.  Soc.  Biol.,  1927,  96, 
414—416;  Chem,  Zcntr.,  1927,  i,  2565) . — Deproteinis- 
ation  by  zinc  hydroxide  in  Hagedern  and  Jensen's 
method  for  the  determination  of  dextrose  yields  for 
the  non-fermentable  residue  values  which  fluctuate 
around  0*23  g,  per  1000.  The  non- fermentable 
residue  is  almost  equally  great  in  normal  glycsemia 
for  dogs,  rabbits,  and  man,  and  is  not  augmented  in 
hyperglycemia.  The  origin  of  variations  in  the 
values  obtained  by  various  investigators  is  discussed, 

A.  A.  Eldridge. 

Protein-blood-sugar.  E.  J,  Big  wood  and  A. 
Wuxllot  (Compt.  rend.  Soc.  Biol.,  1927,  96,  417 — 
421 ;  Chem.  Zentr.,  1927,  i,  2505).— The  yeast  method 
for  the  determination  of  blood-sugar  reveals  no 
so-called  “  protein-sugar,91  although  traces,  if  present, 
could  scarcely  be  detected.  A.  A.  Eldridge. 

Ability  of  human  blood  to  form  lactic  acid  in 
presence  of  monosaccharides.  A,  Abraham  (Z, 
Klin.  Med,,  1926, 104,  609—618;  Chem.  Zentr.,  1927, 
i,  2439).— The  production  of  lactic  acid  by  defibrinated 
human  blood  is  increased,  in  presence  of  dextrose, 
mannose,  or  (less  markedly)  Isevulose. 

A.  A.  Eldridge. 
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Fermentation  of  dextrose  in  blood-plasma  by 
yeast,  E.  J.  Biciwood  and  A.  Wuellot  (Compt. 
rend,  Soo,  Biol.,  1927,  96,  410 — 413 ;  Chem .  Zentr. 
1927,  i,  2562). — A  mixture  of  1  c.c,  of  serum  or  0*2% 
oxalated  blood,  1  c.c.  of  a  suspension  of  fresh  yeast 
(5  g.)  in  09%  sodium  chloride  solution  (10  c.c.),  and 
8  c.c,  of  0*9%  sodium  chloride  solution  is  shaken  for 
30  min.  at  38°,  cooled,  filtered,  freed  from  protein 
with  zinc  hydroxide,  and  the  dextrose  determined  by 
Hagedurn  and  Jensen 7 s  method.  The  autoreduction 
error  is  inconsiderable  when  the  duration  of  the 
fermentation  is  brief.  A.  A.  Eldeidge, 

Serum-globulin.  L.  Reiner  (Biochem.  Z.,  1927, 
191,  158 — 174). — The  precipitate  corresponding  with 
euglobulin  may  bo  prepared  from  sera  by  electro¬ 
dialysis  after  repeated  and  thorough  extraction  with 
cther-alcohol.  Euglobulin  is  not  a  lipoid-protein 
complex.  By  fractionation  and  purification,  it  changes 
in  physical  properties,  particularly  in  solubility, 
becoming  denatured  in  the  process.  The  chief 
constituent  of  the  globulin  fraction  is  a  protein 
practically  insoluble  in  water  and  in  physiological 
saline.  By  dialysis,  the  compound  of  globulin  and 
protective  colloid  dissociates  and  the  euglobulin 
precipitates.  Alter  the  first  precipitation,  the  pre¬ 
cipitate  still  contains  considerable  amounts  of  pro¬ 
tective  colloid  and  it  may  still  be  dispersed  as  a  cloudy 
solution  in  saline.  After  repeated  precipitation,  the 
protective  colloid  content  and  the  dispersibility  of 
the  globulin  decrease.  The  protective  colloid  also 
protects  the  globulin  from  the  denaturing  action  of 
ether-alcohol .  That  the  globulin  has  a  wide  isoelectric 
zone  is  evident  from  the  course  of  the  dissociation 
curve  obtained  by  eataphoretie  measurements,  dis¬ 
sociation  taking  place  at  pn  5*9  and  between  4  6  and 
4*1.  Globulins  with  different  isoelectric  points  could 
not  be  isolated.  P.  W.  Cltjttkrbcick. 

Physico-chemical  characteristics  of  normal 
and  pathologically  altered  Mood-serum.  Q. 
Lasch  and  J,  Reitstotter  (Biochem.  Z.,  1927,  190, 
84 — 94). — The  methods  employed  previously  (Reit- 
e  tot  ter,  A.,  1921,  ii,  176;  1923,  i,  393)  and  the 
apparatus  used  are  described  fully,  and  it  is  con¬ 
sidered  that  uniform,  well-defined,  and  electrolyte- 
free  protein  fractions  can  be  obtained  in  this  way. 
The  serum  (€,$.,  diphtheritic  serum),  contained  in  the 
centre  portion  of  a  cell  which  is  divided  into  three 
chambers  by  two  membranes,  is  freed  from  electrolytes 
and  ”  extractive  ”  substances  (protein  decomposition 
products)  by  electrodialysis,  Euglobulin  and  a  small 
fraction  of  the  antitoxic  substance  are  precipitated 
and  are  removed  by  centrifuging.  The  albumin 
and  fatty  substances  which  arc  still  present  can  be 
removed  by  modifications  of  the  process,  and  finally 
a  water-clear  solution,  which  contains  the  pseudo- 
globulin  and  the  specific  substance  (antitoxin) 
associated  with  it,  is  obtained.  The  previous  findings 
of  Beitstotter  (loc,  cit,)  on  the  sensitising  action  of 
protein  fractions  of  normal  and  immune  sera  on 
ferric  hydroxide  sols,  and  the  confirmatory  experiments 
of  Frcundlich  and  Beck  (A,,  1926,  316),  are  discussed. 

A.  Worm  all. 

Action  of  ultra-violet  light  on  serum  colloids, 
W.  Gobel  (Biochem,  Z.,  1927,  190,  95—100).— 


Irradiation  of  human  serum  in  vitro  results  in  a 
lowering  of  the  surface  tension,  but  in  vivo  irradiation 
may  lead  to  a  rise  or  a  fall.  Subjects  who  have  lived 
at  high  altitudes  for  a  short  period  only  (1—3  months) 
show  a  rise  in  the  surface  tension  of  the  serum  after 
irradiation,  whilst-  those  tested  after  a  longer  period 
(5—21  months)  show  a  fall.  This  difference  is 
probably  due  to  an  adaptation  process,  but  no 
relationship  between  the  type  and  the  magnitude  of 
the  alteration  in  surface  tension  and  the  pigmentation 
of  the  irradiated  skin  can  be  observed.  It  is  suggested 
that  the  results  support  the  view  that  protein  therapy 
and  ray  therapy  have  many  common  features  and 
may  be  analogous,  A.  Worm  all. 

Loosely-combined  copper  and  iron  in  Wood- 
serum.  0.  Warburg  and  K.  A.  Krebs  (Biochem. 
Z.,  1927,  190,  143 — 149), — The  cysteine  method  for 
the  determination  of  loosely-combined  copper  and 
iron  in  serum  is  described  (cf.  Warburg,  A.,  1927, 
985).  The  values  obtained  for  human  serum  give 
an  average  of  1*7  x  10~'3  mg.  of  copper  and  0*7  X  10“3 
mg.  of  iron  per  c.c.  of  serum .  Whereas  the  sera  of 
the  frog,  dog,  rabbit,  guinea-pig,  and  rat  contain 
about  the  same  amount  of  copper  as  human  scrum, 
the  sera  of  birds  give  lower  values,  although  birds 
rendered  anaemic  by  bleeding  show  an  increase  in 
serum -copper  of  three-  to  six-fold.  The  amount  of 
loosely-bound  iron  in  the  sera  of  these  different 
animals  is  generally  greater  than  that  in  human 
scrum.  The  loosely-bound  copper  of  four  different 
sera  (horse  and  man)  determined  by  this  method  is 
found  to  be  equal  to  the  total  copper  of  the  ashed 
serum.  The  copper  content  of  the  serum  of  rats 
which  have  received  an  intravenous  injection  of 
copper  sulphate  (0*5  mg.  Cu  per  160  g.  rat)  dissolved 
in  physiological  saline  falls  rapidly  from  its  immediate 
high  level  and  in  about  6  hrs.  has  become  normal. 

A.  Worm  all. 

Chemical  composition  and  properties  of  blood 
before  and  after  food.  I.  Hydrogen-ion  con-- 
centration  of  blood  and  its  chloride ,  sugar,  and 
calcium  content,  S.  E.  Sewerin.  II.  Changes 
of  the  alkali  reserve  of  the  blood  and  of  its 
chloride  content  during  the  digestion  process. 
G.  W.  Derwies  and  S.  E.  Sewerin  (Biochem.  Z., 
1927,  190,  326 — 329 ;  330 — 335). — I.  Determinations 
of  joH  on  a  number  of  rabbits  after  1*5 — 2*5  days' 
fasting  and  on  the  same  animals  3  hrs.  after  feeding 
with  cabbage  are  tabulated  and  show  that  the  blood 
is  more  acid  during  starvation.  The  chloride  and 
calcium  content  of  the  blood  is  the  same  in  the  two 
conditions.  The  sugar  content  of  the  different 
rabbits  varies  greatly,  but  is  higher  in  the  fed  than 
in  the  starving  animals. 

II.  During  digestion  the  alkaline  reserve  of  the 
blood  increases  and  the  chloride  content  is  only 
insignificantly  changed,  generally  suggesting  a  slight 
#rise.  *  P.  W.  Clutterbuck. 

Preservation  of  blood  for  chemical  analysis 
by  means  of  sodium  fluoride.  J.  H,  Roe,  0.  J, 
Irish,  and  J.  I.  Boyd  (J,  Biol.  Chem.,  1927,  75, 
685 — 695). — Under  sterile  conditions  1%  of  sodium 
fluoride  will  preserve  blood  for  10  days  with  respect 
to  its  content  of  non-protein  nitrogen,  uric  acid, 
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creatinine,  sugar,  and  cholesterol ;  in  the  absence  of 
aseptic  precautions  2%  of  sodium  fluoride  is  necessary 
to  prevent  marked  changes  in  the  blood.  For  the 
determination  of  carbamide  by  the  urease  method  in 
blood  preserved  by  fluoride,  the  blood  must  be 
diluted  until  the  concentration  of  fluoride  is  0*3%  or 
less.  C.  R.  Harington. 

Simultaneous  protease  and  residual  nitrogen 
determination  for  blood.  F.  Himmerich  (Eiochcm. 
Z.,  1927,  191,  74 — 82). — A  micro-method  for  the 
simultaneous  determination  of  protease  and  residual 
nitrogen  of  whole  blood  is  described.  Addition  of 
sodium  fluoride  to  haemolysed  blood  in  amount 
sufficient  to  act  as  antiseptic  does  not  disturb  the 
precipitation  of  protein  and  the  action  of  blood- 
pro  teases.  Shaking  hasmolvsed  blood  with  chloro¬ 
form  accelerates  the  subsequent  precipitation  of 
protein  with  trichloroacetic  acid,  without  having  any 
effect  on  the  residual  nitrogen  values  obtained.  The 
protein  is  also  quantitatively  precipitated  by  keeping 
for  o,  long  time  with  chloroform.  Trichloroacetic 
acid  is  recommended  as  precipitant  in  protease 
determinations  since  it  does  not  precipitate  peptide 
nitrogen  as  do  pliosphotungstic  acid  and  colloidal 
ferric  hydroxide.  P.  W.  Clutter  buck. 

Gasometric  nitrogen  determination  in  small 
amounts  of  blood  and  urine  by  sodium  hypo- 
bromite,  using  Borodin's  apparatus.  L.  Solow- 
jew  (Biochem.  Z.,  19275  190,  199— 216).— 1—2  c.c, 
of  urine  or  0*3 — 1-0  c.c.  of  blood  is  heated  with  concen¬ 
trated  sulphuric  acid  and  30%  hydrogen  peroxide 
until  the  fluid  is  decolorised.  The  liquid  is  diluted  with 
water  to  30 — 50  c.c.  and  the  ammonia  in  an  aliquot 
portion  (15 — 30  c.c.)  is  determined  in  the  Borodin 
nitrometer  by  treatment  with  alkaline  sodium  hypo- 
bromite  solution  and  measurement  of  the  nitrogen 
evolved.  The  error  under  these  conditions  is  less 
than  ±3*0%.  Solutions  of  sodium  hypobromite 
which  have  been  kept  for  some  time  give  higher  but 
more  consistent  results.  The  chief  error  is  due  to  the 
liberation  of  small  amounts  of  oxygen  with  the 
nitrogen,  and  when  sodium  hypobromite  solution 
which  has  been  kept  for  2—5  days  and  then 
filtered  is  used,  and  the  oxygen  evolved  in  the  deter¬ 
mination  removed  by  pyrogallol,  the  error  is  reduced 
to  ±1 — 2*5%  for  quantities  of  nitrogen  between  5  and 
^0  mg*  A.  Wo  SMALL* 

Determination  of  minimal  quantities  of 
nicotine  in  Mood.  A.  S.  Sokolov  and  V.  D. 
Lyubovtzeva  (Trans,  Sci.  Chem.  Miami.  Inst.,  1923, 
ISiO.  3,  69* — 77). — Blood  (5  c.c.)  is  added  to  boiling 
water  (25—30  c.c.)  containing  2—3  drops  of  10% 
acetic  acid  solution ;  0-5  g.  of  sodium  hydroxide  and 
4  g.  of  sodium  chloride  are  added,  and  the  mixture  is 
distilled  with  steam.  Nicotine  (to  1  in  5xl05)  is 
determined  in  150  c.c.  of  distillate  (evaporated  to 
25  c.c.)  with  LugoTs  solution, 

Chemical  Abstracts. 

Formation  of  ammonia  from  cyanic  acid.  C* 
Artom  (XII  Int.  Cong.  Physiol,  1920,  9—10;  Chem. 
Zentr.,  1927,  i,  2408).— The  amount  of  ammonia 
formed  when  alkali  cyanates  at  various  pn  values  are 
heated  at  38°  for  2 — 96  hrs.  increases  with  rise  of 
hydrogen -ion  concentration,  particularly  between 
O 


pn  5  and  7.  Cyanates  may  be  present  in  the  blood, 
and  it  may  be  possible  to  correlate  spontaneous  in¬ 
crease  in  the  acidity  of  blood  with  extravascular  and 
renal  ammonia  formation.  A.  A.  Eldkidge. 

Determination  of  inorganic  phosphorus  in 
small  amounts  of  blood,  J.  Warkany  (Biochem. 
Z.}  1927,  190,  336 — 339). — The  Briggs’  modification 
of  the  Bell-Doisy  method  for  the  determination  of 
phosphorus  is  adapted  for  micro -determinations, 
inorganic  phosphorus  being  determined  in  0*2  c.c,  of 
serum.  The  method  gives  good  agreement  with  the 
macro -method  and  is  used  for  serum,  serum  of 
rachitic  children,  and  for  diluted  serum  after  addition 
of  known  amounts  of  phosphate.  , 

P.  W.  Clutterbuck. 

Blood  coagulation,  H.  be  Waele  (XII  Int. 
Cong.  Physiol.,  1926,  165—166;  Chem,  Zentr.,  1927, 
i,  2439). — The  properties  of  fibrinogen  and  its  com¬ 
pounds  are  described*  Blood  fibrinogen  lias  solubility 
minima  at  pu  4  and  7—9,  Defatted  fibrinogen  does 
not  coagulate*  A,  A.  Eldridge. 

Blood  coagulation,  XVI.  Glycolysis  in  an 
artificial  clotting  mixture  (fibrinogen  ±  throm¬ 
bin).  XVII,  Displacement  of  pn  during 
clotting;,  XVIII.  Influence  of  hypo-  and  hyper- 
pnea  on  clotting.  B.  Stuber  and  K.  Lang  (Bio¬ 
chem.  Z.,  1927,  191,  374—377,  378—385,  386— 
394). — XVI.  Whereas  in  the  clotting  of  fibrinogen- 
serum  or  in  the  spontaneous  clotting  of  whole  blood 
and  plasma  a  considerable  amount  of  glycolysis 
occurs,  the  velocity  of  which  is  proportional  to  the 
clotting  time,  in  the  clotting  of  fibrinogen  with  the 
thrombin  of  Schmidt,  no  such  glycolysis  takes  place, 
the  difference  being  regarded  as  evidence  of  the 
artificial  nature  of  this  thrombin  (cf.  A.,  1927,  68). 

XVII.  A  double  electrode  is  used  to  determine 
the  changes  of  hydrogen-ion  concentration  in  various 
clotting  systems  from  the  beginning  of  clotting  at 
short  intervals.  During  the  clotting  of  both  blood 
and  milk,  a  displacement  of  the  pu  to  the  alkaline 
side  occurs. 

XVIII.  During  hypo-  and  hyper-pnea,  the  clotting 
power  of  blood  is  greatly  increased,  glycolysis  is 
considerably  accelerated,  and  an  increase  in  thrombo¬ 
cytes  occurs,  P,  W.  Clutterbuck* 

Glycolysis  and  blood  coagulation,  B.  Stuber 
and  Iv.  Lang  (Verb.  dcut.  Gcs.  inn.  Med.,  1926, 
369—370;  Chem.  Zentr,,  1927,  i,  2439),— The 
glycolysis  of  blood  rendered  uncoagulable  by  oxalate, 
citrate,  fluoride,  etc.  is  subnormal.  Coagulation  of 
native  plasma  is  associated  with  absorption  of  oxygen 
and  production  of  carbon  dioxide. 

A.  A,  Eldridge. 

Fibrinogen,  R.  Nordbo  (Biochem.  Z.,  1927, 
190,  150 — 156). — From  potentiomctric  titrations  the 
isoelectric  point  of  fibrinogen  is  found  to  be  about 

5*5  and  the  acid-binding  power  in  0*85%  sodium 
chloride  solution  is  equal  to  0*06  mg.  of  hydrogen 
chloride  per  mg,  of  fibrinogen.  The  flocculation  zone 
differs  with  varying  concentrations  of  fibrinogen 
and  is  broader  with  higher  concentrations  of^the 
protein.  A,  Wgbaxall, 

Amount  of  fibrinogen  and  Its  relation  to 
lability  In  plasma.  K.  Samson  (Biochem,  Z., 
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1927, 191,  220 — 233), — The  method  of  Leendertz  (A., 
1922,  ii,  79B)  for  the  determination  of  fibrinogen 
gives  results  15—20%  lower  than  that  of  Starlinger 
(A.,  1925,  i,  716).  In  most  cases  the  sinking  velocity 
runs  parallel  to  the  determination  of  the  amount 
of  fibrinogen,  the  parallelism  being  least  when  the 
fibrinogen  content  is  high.  The  method  of  Georgi 
(Klin.  Woeh,,  1925,  No.  43,  2053)  for  determination 
of  the  lability  of  the  plasma  by  salting  out  with  26% 
sodium  chloride  and  that  of  Gerloczy  (Ivlin,  Woeh., 
1922,  No.  43)  by  inhibition  of  coagulation  arc  based 
on  quantitative  processes  and  the  parallelism  with 
fibrinogen  content  is  always  clear.  Ref  rac  tome  trie 
determination  of  fibrinogen  by  salting  out  with  sodium 
chloride  is  not  possible.  P.  W.  Clutterbtjck. 

Highly  active  anticoagulant  from  tissue. 
M.  Doyon  (XII  Int.  Cong.  Physiol.,  1926,  41 ;  Chem. 
Zentr.,  1927,  i,  2566). — The  filtrate  from  organs 
which  had  been  incubated  for  months  in  sodium 
chloride  solution  was  treated  with  alcohol,  the  precipi¬ 
tate  redissolved  in  water  and  the  constituents  con¬ 
taining  phosphorus  precipitated  at  100°.  The  nitro¬ 
genous,  highly  active  substance  was  precipitated  with 
acetic  acid  and  alcohol,  washed  with  alcohol  and 
ether,  and  dried  in  a  vacuum.  A.  A.  Eldridge. 

Composition  of  living  organisms.  I.  Inorg¬ 
anic  elements  contained  in  cats.  V.  S.  Sadikov 
and  M.  K.  Shciiegl’ska  (Bull.  Acad.  Sei.  U.R.S.S. 
[Russia],  1926,  1619 — 1646). — The  animals  were 
heated  in  an  autoclave  for  0  lirs.  at  180—200°,  and  the 
product  was  resolved  into  an  aqueous,  an  ethereal,  an 
alcoholic,  and  a  residual  fraction.  The  percentage  of 
carbon,  hydrogen,  and  nitrogen  in  the  aqueous 
fraction  is  identical  for  cats  of  all  ages ;  chlorides, 
phosphates,  and  sulphates  decrease  with  age,  but 
the  phosphorus  content  is  constant.  The  carbon 
content  of  the  ethereal  fraction  decreases  somewhat 
with  age,  Tho  carbon  content  of  the  alcoholic 
fraction  increases  with  age;  tho  nitrogen  content  is 
largest  in  old  eats,  and  smallest  in  well-nourished 
cats.  The  residual  fraction  is  chiefly  inorganic ;  it 
is  rather  rich  in  phosphorus. 

Chemical  Abstracts. 

Composition  of  living  organisms.  II.  Inorg¬ 
anic  elements  contained  in  frogs,  V.  S.  Sadikov 
and  R.  A.  Gutner  (Bull.  Acad.  Sei.  U.R.S.S.  [Russia], 
1927,  95—116;  of.  preceding  abstract).- — Analytical 
data  are  given  for  frogs  in  various  conditions  of  age 
and  nourishment.  Chemical  Abstracts, 

Influence  of  feeding  on  the  quantitative  corn- 

osition  of  hens*  eggs.  E.  F.  Terroine  and  P. 

ELffi  (Bull.  Soc.  Chim.  biol,  1927,  9,  1074—1084).— 
Tho  relative  weights  of  wdiite  and  yolk  in  eggs  vary 
widely  but*  independently  of  the  food  administered. 
The  composition  both  of  the  white  and  of  the  yolk 
is  very  constant  and  independent  of  the  food.  In 
particular,  the  fatty  substances  remain  constant 
whether  or  not  fat  is  given  in  the  food,  provided 
ample  carbohydrate  is  administered. 

W.  O.  Kermack. 

Relation  of  the  sterols  to  other  substances  of 
animal  and  plant  origin.  A.  Wind  aits  (Annal. 
Acad,  Sei.  Fennicm,  1927,  .4, 29,  No.  24).— A  summary 


of  present  knowledge  of  the  sterols  with  special 
reference  to  their  biological  significance. 

G.  A.  C.  Gough. 

Cholesterol  and  nitrogen  content  of  the 
cartilage  at  various  ages  and  its  significance  in 
the  physiology  of  age,  M,  Burger  (Verb,  deutsch. 
Ges.  inn.  Med.,  1926,  352—858;  Chem.  Zentr.,  1927, 
i,  2662). — With  increasing  age,  the  cholesterol  and 
nitrogen  content  and  the  dry  matter  of  costal  cartilage 
increase.  A.  A.  Eldridge. 

Characterisation  of  fats.  P.  Ba^iberger  (Bio- 
chem.  Z.,  1927, 190,  247 — -250). — -The  usual  character¬ 
istic  values  (acid,  saponification,  Reichert-Meissl, 
Polenske,  iodine)  are  expressed  in  such  a  way  that 
from  them  an  idea  of  the  molecular  composition  of 
the  fat  can  be  obtained ;  e.g.}  the  number  of  c.c.  of 
N-potassium  hydroxide  used  for  hydrolysis  is  found 
and  gives  the  millimols.  of  fatty  acid  (free  and  esteri- 
fied)  in  1  g.  of  fat;  the  number  of  c.c.  of  Ar-sodium 
hydroxide  needed  to  neutralise  the  free  fatty  acid  in 
1  g,  of  fat  is  found  and  gives  the  millimols.  of  free  fatty 
acid  in  1  g.  of  fat ;  the  number  of  c.c.  of  2Ar-iodine 
(2N  since  one  double  linking  adds  two  iodine  atoms) 
required  for  1  g,  of  fat  gives  the  new  iodine  value,  etc. 

P.  W.  Clutterbtjck. 

Determination  of  the  fat  of  animal  organs.  P. 
Bamberger  (Biochem.  Z.,  1927,  190,  251 — 260). — 
A  method  is  described  for  determining  the  fat  of 
organs,  designed  to  eliminate  possibility  of  change 
in  its  composition  during  the  process,  in  which  the 
carefully  minced  organ  is  dried  in  a  vacuum  at 
80—90  for  10—12  lirs,,  most  of  the  fat  separated 
by  continuous  ether  extraction  of  tho  powder  for 
6  hrs.,  and  the  rest  obtained  by  transferring  tho 
residue  to  a  collodion  sac  and  treating  in  a  special 
apparatus  under  sterile  conditions  with  pepsin- 
hydrogen  chloride  for  6—8  days  and  then  with 
trypsin  (lipase-free)  for  2 — 3  days  with  subsequent 
ether  extraction  of  the  residue  after  washing  and 
drying  in  a  vacuum.  The  fatty  extracts  are  worked 
up  in  the  usual  way  and  the  light  petroleum  extracts 
evaporated  and  dried,  and  the  fat  is  weighed.  Tho 
fat  may  be  kept  for  months  without  change,  out  of 
contact  with  air  and  more  particularly  with  light. 

P.  W,  Clutterbtjck, 

Glycer  ©phosphatase  of  the  central  nervous 
system.  Glycerophosphatase  in  men  and 
animals.  Y.  Vondra6ek  (Biochem.  Z,,  1927,  191, 
88 — 94). — The  enzyme  is  present  in  greatest  amount 
in  the  cerebellum,  less  in  the  cerebrum,  and  least  in 
the  spinal  cord  in  man.  Comparative  examination 
also  in  the  case  of  rabbit,  dog,  ox,  pig,  and  sheep 
shows  also  that  the  intensity  of  the  action  of  phosphat¬ 
ase  runs  parallel  neither  to  the  phosphorus  content 
nor  to  the  phylogenetic  development  of  the  animal. 

P.  W.  Clutterbtjck. 

Mineral  content  of  human  skin.  H.  Brown 
(J.  Biol.  Chem.,  1927,  75,  7 8 9—7 94 ) .  — Figures  arc  given 
for  the  concentrations  of  the  inorganic  constituents  of 
human  skin  at  various  ages.  C.  R.  Harington. 

Fluorine  content  of  teeth.  F.  Trebitsch  (Bio¬ 
chem.  Z.,  1927,  191,  234— 240).— The  method  of 
Gabriel  (A.,  1893,  ii,  81)  is  unsuitable  for  determin¬ 
ation  of  fluorine  in  teeth.  The  fluorine  content 
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determined  by  the  lanthanum  method  of  Meyer  and 
Schulz  {A,,  1925,  ii,  598)  is  0*29— Cb 59%  of  the  dry 
weight  P.  W.  Clutterritck. 

Occurrence  of  trimethylamine  oxide  [in  fish 
muscle].  F,  A,  Hoppe-Seylwe  and  W.  Schmidt 
f Z.  Biol.,  1927,  87,  59—68). — Disintegrated  muscle 
from  various  sea  and  river  fish  has  been  extracted 
with  boiling  water  and  the  extract  examined  for 
trimethylamine  oxide.  This  substance  is  more  widely 
distributed  than  was  previously  thought  arid  it  lias 
been  isolated  in  appreciable  amounts  from  the  extracts 
of  the  sea  fish,  but  in  no  case  from  the  extracts  of 
fresh -water  fish.  This  difference  is  possibly  due  to 
differences  in  the  food  supply.  No  evidence  has  been 
obtained  that  spawning  time  or  the  season  has  any 
influence  on  the  formation  of  this  base. 

A.  Worm ahh. 

y-Butyrobetaine  [in  fish  muscle],  F.  A, 
Hoppe -Seyler  and  W.  Schmidt  (Z.  Biol.,  1027,  87, 
69 — 7 1 ) . — y- Bn fcy robetai ne  has  been  isolated  from 
aqueous  extracts  of  river-eel  (Anguilla  vulgaris),  the 
yield  of  gold  salt  being  2*42  g.  from  9*8  kg.  of  moist 
muscle,  A.  Worm  all. 

Sex  differences  of  proteins  in  animals  and 
plants.  I.  Sex  differences  of  muscle-  and 
serum-proteins.  T.  Tabokoro,  M,  Abe,  and  S. 
Watanabe  (Proe.  Imp.  Acad.  Tokyo,  1927,  3,  543 — 
546). — The  ash  and  phosphorus  contents  of  myosin 
and  myogeii,  obtained  from  the  muscles  of  various 
male  and  female  animals,  is  appreciably  greater  in 
the  female  specimens.  Titration  of  an  alkaline 
solution  of  myosin  and  myogen  (rotatory  power 
lower  for  female  specimen)  with  hydrochloric  acid 
to  determine  the  maximum  point  of  the  surface 
tension  and  turbidity  of  the  solution  shows  that 
the  female  specimens  require  a  smaller  quantity  of 
the  acid.  The  free  amino-nitrogen  content  of  the 
female  protein  is  also  lower  than  that  of  the  male. 
Arginine  and  lysine  are  in  excess  in  the  male  protein, 
whilst  histidine  is  in  excess  in  the  female. 

Extension  of  the  above  work  to  male  and  female 
serum -globulin  from  different  mammalian  sources 
shows  similar  results.  H.  Burtok. 

Composition  of  the  sexual  organs.  II. 
Amino -acids  of  the  ovary  of  Strong  ylo- 
centroius  Hindus  in  various  stages  of  the  function 
cycle  of  the  organ.  Q.  Russo  (Arch,  scL  hioL, 
192.6,  8,  293 — 309 ;  Chem.  Zentr.,  1927,  i,  2662) — 
During  development  of  the  ovaries  the  protein- 
nitrogen  increases,  the  non-protein-nitrogen  remain¬ 
ing  constant.  The  lysine  increases  and  the  histidine 
and  cystine  diminish.  The  amino-acids  of  the  non- 
coagnlable  nitrogen  increase  during  the  development, 
but  decrease  at  the  beginning  of  the  cycle. 

A.  A.  Eldridge, 

Composition  of  the  sexual  organs.  III. 
Free  and  combined  amino-acids  in  the  testicles 
of  Bos  taurus*  G.  Busso  (Boll,  soc,  hioL  sperim,, 
1926,  1,  210—212;  Cliera.  Zentr,,  1927,  i,  2662 ; 
eh  preceding  abstract). — A  comparison  of  the  com¬ 
position  of  the  testicles  of  the  ox  and  the  sea-urchin, 

A.  A.  Eldridge. 

Salivary  secretions  of  blood-sucking  insects 
in  relation  to  blood-coagulation.  L,  Lloyd 


(Nature,  1928,  121,  13). — A  discussion  of  the  action 
of  eoagulin  and  anti-coagulin.  A,  A.  Eldridge. 

Occurrence  of  acetaldehyde  in  cerebrospinal 
fluid.  P.  Thomas  and  E.  Maftex  (XII  Inf.  Cong. 
Physiol.,  1920,  158 — 159;  Chem.  Zentr.,  1927,  i, 
2441). — -Normal  cerebrospinal  fluid  contains  traces 
of  acetaldehyde;  larger  quantifies  are  observed  in 
diabetes,  paralysis,  and  dementia  pnccox. 

A.  A,  Eldridge. 

Effect  of  inanition  on  yield  and  composition 
of  cow’s  milk.  0.  R.  Overman  and  K.  E.  Weight 
(J.  Agrlc.  Res.,  1927,  35,  637 — 664). — Comparative 
data  are  given  for  the  quantity  and  composition  of 
the  milk  from  3  cows,  giving  a  positive  reaction  to 
the  tuberculin  test,  but  otherwise  in  apparently 
good  physical  condition,  during  an  inanition  period 
of  5  days.  As  the  period  of  inanition  progresses  the 
milk  flow  decreases  together  with  the  total  fat, 
protein,  lactose,  and  ash  contents,  whilst  the  per¬ 
centages  of  fat,  protein,  and  ash  increase.  There  is 
a  continual  decrease  in  the  specific  gravity  of  the  milk, 
and  in  the  percentage  of  lactose.  These  changes  were 
not  so  marked  in  one  cow  winch  was  at  the  beginning 
of  its  lactation  period,  as  in  the  other  two  which 
were  in  the  later  stages  of  lactation.  E.  A.  Luxt. 

Elimination  of  iodine  in  milk.  W.  .R.  a  SOKE 
(Z.  Kinderheilk.,  1926,  42,  124 — 132 ;  Chem.  Zentr., 
1927,  i,  2441). — After  ingestion  by  cows  and  goats 
of  potassium  iodide  (0*5—1  g.  3—4  times  at  48  hr. 
intervals),  11%  of  the  iodine  was  recovered  from  the 
milk,  irrespective  of  its  volume  or  fat  content. 

A.  A.  Eldridge. 

Amino-acid  content  of  milk.  P.  Spirito 
(Pedlatria  riv.,  1926,  34,  921 — 929 ;  Chem.  Zentr., 
1927,  i}  2663). — Amino-acids  were  determined  (mg. 
per  100  c.c.)  as  follows  :  cow's  milk  10*17 — 14*68, 
asses’  milk  16*03,  goat’s  milk  10*53,  human  milk 
(3—4  months)  12*82,  (9—12  months)  8*50,  colostrum 
1748.  A.  A.  Eldridge. 

Creaiimiria  in  children  and  its  dependence  on 
the  thyroid  gland.  A.  Palladia  and  E.  Ssawron 
(Biochem.  Z.,  1927,  191,  1 — 12). — Creaiimiria,  as 
found  in  children,  also  occurs  in  various  other  young 
mammals,  but  does  not  depend  on  the  thyroid  gland. 
Both  creatine  and  creatinine  arc  present  in  the  urine 
of  growing  guinea-pigs,  white  mice,  dogs  (under 
4 — 5  months),  and  rabbits  (3 — 6  weeks).  In  young 
animals  showing  ereatinuria,  the  creatine  coefficient 
is  greater  than  in  adults.  Extirpation  of  the  thyroid 
gland  in  dogs  during  the  period  of  ereatinuria  does 
not  stop  ereatinuria,  but  results  first  in  a  transient 
decrease  and  after  some  time  in  a  slightly  lower 
ereatinuria  than  in  the  control  animals. 

P.  W,  Clutterbuck, 

lodometric  determination  of  homo  gen  tisie 
acid  in  Brine.  E.  Metz  (Biochem.  Z.f  1.927,  190, 
261 — 264). — -A  method  is  described  depending  on  the 
oxidation  of  the  homogentisic  acid  in  alkaline  (hydr¬ 
ogen  carbonate  or  borax)  solution  to  the  quinone  by 
adding  iodine  until  a  blue  colour  is  obtained  with 
starch,  and  the  reversion  of  the  reaction  on  acidificat  ion 
with  the  setting  free  quantitatively  of  the  amount  of 
iodine  used,  with  titration  by  thiosulphate. 

P.  W.  Clutterbuck. 
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determination  of  urinary  uric  acid  into  a  micro- 
method.  R,  Danet  (J.  Pharrn.  Chim.,  1927,  [viii], 
<6, 405— 407), — In  a  conical  centrifuge  tube  are  placed 
10  c.c.  of  urine,  L5  g,  of  ammonium  chloride,  and 
1*5  e.e.  of  ammonia  solution.  After  at  least  4  hr., 
the  liquid  is  centrifuged  and  decanted,  the  precipitate 
treated  with  2  cm.  of  Ronchese’s  ammoniacal  solution, 
and  after  centrifuging  the  liquid  is  decanted.  The 
ammonium  urate  m  treated  with  30  e.e,  of  water, 
dissolved  by  means  of  a  few  drops  of  dilute  acetic 
acid,  treated  with  2  cm  of  saturated  sodium  hydrogen 
carbonate  solution,  and  titrated  with  0*02Ar-iodme. 

B,  IrijIXMAN. 

Serum-lipase,  its  determination  by  the 
stalagmometric  method,  significance,  and 
clinical  value.  S.  Katze  nelbogen  and  H, 
Wohlers  (Aim.  ined.,  1920,  20,  373—391 ;  Chem. 
Zentr.,  1927,  i,  2557). — Rona  and  Michaolis’  method 
was  employed.  Blood-serum  gives  velocity  co¬ 
efficients  of  0006 — 0*00$ ;  turbid  scrum  gives  higher 
va  1  ues,  but  haemolysis  produces  no  change.  The  lipase 
titre  falls  in  general  cachexia.  A.  A.  Elbredge, 

Ancemia  among  troops  in  Bombay.  P.  N. 
Bash  (Indian  J.  Med.  Rea.,  1927,  15,  107-116).— 
The  gastric  juice  was  deficient  in  hydrochloric  acid, 
and  there  is  a  slight  diminution  in  blood-Ilpins.  The 
ratio  of  neutral  fat  to  free  fatty  acids  in  the  faces  is 
1  :  8*8  instead  of  1  :  2*9.  Chemical  Abstracts. 

Epidemic  dropsy  :  its  blood  picture.  C.  Ray 
(Indian  J.  Med.  Res.,  1927,  15,  67 — 79). — Values 
(mg,  per  100  c.c.  of  whole  blood)  were  :  total  nitrogen 
1400 — 2520,  non -protein-nitrogen  22*4 — 42,  urea  IS— 
30,  creatinine  1*2 — 1*4,  uric  add  2*8 — 5*0,  dextrose 
95- — 135,  chlorides  490 — 677,  calcium  6*1—15,  chol¬ 
esterol  89 — 185.  Chemical  Abstracts. 

Distribution  of  electrolytes  in  intestinal 
obstruction.  D.  W.  Atciiley  and  E.  M.  Benedict 
(J.  BioL  Chem„  1927,  75,  697— 702).— In  intestinal 
obstruction  there  was  observed  in  the  blood-serum  a 
decrease  in  total  base,  chlorides,  and  water,  and  an 
increase  in  carbonates,  protein  anions,  phosphates, 
and  sulphates ;  the  last  three  account  for  the  Increase 
in  undetermined  acid  observed  by  Gamble  and  Ross 
(A.,  1025,  i,  1352).  The  decrease  of  chlorides  is  due 
to  their  loss  in  the  vomitus,  the  chlorine  in  the  blood 
being  replaced  by  phosphate  and  sulphate, 

0,  R.  Harxngton. 

Form  of  organic  phosphorus  in  neoplasms. 
J.  Enselme  and  [Mme,]  J,  Enselme  (Bull.  Soc,  Chim. 
biol.,  1927,  9,  1017— 1026),— The  phosphorus  has 
been  determined  in  normal  and  tumour  tissue,  by  the 
method  of  Javillier  and  Allaire  (A.,  1925,  i,  996). 
In  cancerous  tissue  there  is  an  increase  of  nucleic  and 
of  lipoid  phosphorus.  Radium  treatment  increases 
the  lipoid  phosphorus  but  decreases  the  nucleic 
phosphorus  below  the  normal  level. 

W.  0.  Keemack. 

_  Content  in  reduced  glutathione  of  animal 
tissues  during;  tuberculosis  and  various  intoxic¬ 
ations.  P.  Delore  (Bull.  Soc.  Chim.  biol.,  1927,  9, 
1070 — 1073). — The  organs  of  tuberculous  guinea- 
pigs  and  oxen  contain  the  same  quantity  of  reduced 
glutathione  as  do  those  of  normal  animals  of  the 


or  of  6  novarsenobenzol  ”  to  a  guinea-pig  does  not 
appreciably  influence  the  content  of  its  liver  in 
reduced  glutathione.  W.  0.  Kermack. 

Preparation  and  properties  of  glutathione. 
J.  M.  Johnson  and  0.  Voegtltn  (J.  Biol.  Chem., 
1927,  75,  703—’ 713).— A  slight  modification  of  the 
method  of  Hopkins  (A.,  1921,  i,  635)  is  described  by 
which  0*1  g,  of  reduced  glutathione  may  be  obtained 
from  1  kg.  of  baker’s  yeast.  Copper,  gold,  and  lead 
compounds  of  reduced  glutathione  have  been  pre¬ 
pared,  in  all  of  which  the  hydrogen  of  the  thiol  group 
appears  to  have  been  substituted  by  the  metal ;  tho 
yield  of  all  these  derivatives  is  small,  owing,  appar¬ 
ently,  to  oxidation  of  part  of  tho  glutathione  with 
simultaneous  reduction  of  the  metallic  salt  employed. 
The  criticism  of  Hopkins  (A.,  1927,  478)  of  the  work 
of  Hunter  and  Eagles  (ibid.)  is  supported. 

C.  R.  Harington. 

Physiological  study  of  glutathione  by  liver 
perfusion.  R.  Fabre  and  H,  Simonhet  (Compt. 
rend,,  1.927,  185,  1528 — 1530). — The  amount  of 
reduced  glutathione  found  in  Ringer's  solution  which 
has  been  perfused  through  the  rabbit’s  liver  for 
about  3  hrs.  is  remarkably  small  (5—8  mg.  per 
100  c.c.),  whilst  the  liver  loses  all  its  glycogen.  De¬ 
struction  of  the  physico-chemical  equilibrium  of  the 
cells,  by  circulation  of  water,  or  Ringer’s  solution 
containing  0*1%  of  potassium  cyanide,  or  chloroform, 
causes  the  reduced  glutathione  of  the  liver  to  pass 
into  the  perfusate.  H.  Burton. 

Relation  of  rate  of  growth  to  diet.  II.  L.  B. 
Mendel  and  H.  C.  Cannon  (J.  Biol.  Chem.,  1927, 
75,  779 — 787). — The  conclusions  of  Osborne  and 
Mendel  (A.,  1926,  1180),  that  the  optimum  rate  of 
growth  for  rats  at  present  accepted  is  too  low,  are 
supported  by  growth  records  of  numerous  animals 
in  which  daily  increments  of  3 — 5  g.  were  observed. 
These  increments  are  comparable  with  those  obtained 
on  transferring  an  animal  from  a  deficient  to  a 
complete  diet,  and  with  those  observed  by  Evans 
(Harvey  lectures,  1923 — 1924,  19,  212)  to  follow 
administration  of  pituitary  extract  to  growing  rats. 

C.  R.  Harington. 

Carbohydrate  metabolism  of  the  central 
nervous  system.  Glycogen  and  cerebroside 
content  of  the  brain  and  the  glycogen  content  of 
the  heart  in  the  normal  condition  and  during 
deficiency  of  oxygen.  Y.  Kojima  (Biochem.  Z., 
1927,  190,  379— 387).- —The  glycogen  content  of  tho 
central  nervous  system  and  the  cerebroside  sugar 
content  of  rats  are  determined  and,  like  the  carbo¬ 
hydrate  content  of  the  heart,  are  shown  to  be  very 
resistant  during  deficiency  of  oxygen.  In  17  normal 
animals,  the  mean  glycogen  content  of  the  brain  wm 
0-2266%  and  of  the  heart  0*0829%,  whilst  in  7,  kept 
i  n  an  atmosphere  deficient  in  oxygen  until  symptoms 
supervened,  they  were  respectively  0*2498  and 
0*0816%.  The  heart  and  brain  behave  therefore 
differently  from  skeletal  muscle. 

P.  W.  Cluoteebuck. 

Absorption  and  utilisation  of  mulin  in  the 
white  rat.  M.  G.  Bodey,  H.  B.  Lewis,  and  J.  F. 
Huber  (J.  Biol.  Chem.,  1927,  75,  715— 723).— Young 
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white  rats,  on  a  basal  carbohydrate-free  diet,  deposited 
considerable  amounts  of  liver  glycogen  on  addition 
of  lsevulose,  and  smaller  but  definite  amounts  after 
addition  of  inuiin  to  the  diet,  C.  R»  Haeikoton, 

Alimentary  hyperglycemia  with  Uevulose 
feeding,  E.  Kjiokenbergbe  and  P.  Radi  (Bio¬ 
ehem.  Z,,  1927,  190,  161 — 187), — Lasvulose  (5 — 10 
g.)  has  been  administered  to  rabbits  to  determine 
whether  the  hyperglycsemia  which  is  quickly  pro¬ 
duced  after  sugar  administration  is  due  to  rapid 
absorption  of  the  sugar  or  to  a  reflex  stimulation  of 
the  liver  by  the  sugar  in  the  alimentary  tract.  Before, 
and  after  varying  intervals  following,  the  administr¬ 
ation  of  la* vulose,  the  total  blood-sugar  and  the 
blooddss vulose  have  been  determined,  the  latter  by 
a  modification  of  Selivanov’s  reaction  and  later  by 
the  diphenylamme  method  of  van  Creveld  (Klin, 
Vooh*,  1927,  6,  697).  The  increases  in  total  sugar 
and  1  ami  lose  of  the  blood  do  not  ran  parallel,  although 
in  some  cases  the  amount  of  Iaevulose  absorbed  into 
the  blood -stream  is  sufficient  to  account  for  the 
hyperglycsemia.  In  the  majority  of  cases,  however, 
evidence  that  hyperglycsemia  may  be  produced  by  a 
reflex  action  is  obtained.  A.  WoRMALL, 

Intermediary  carbohydrate  metabolism.  IV, 
Reaction  of  normal  dogs  to  continuous  intra¬ 
venous  injection  of  dextrose,  M»  Wibbzuchowski 
and  EL  Gabomska  (Bioehem.  Z.,  1927,  191,  198 — 
219 ;  cf.  A.,  1926,  979;  1927,  790).— When  dextrose 
is  injected  intravenously  into  dogs  at  the  rate  of  2  g. 
per  kg.  per  hr.,  reaction  may  be  “  assimilative 
(glycosuria  approaches  nil,  blood-sugar  200  mg.-%) 
or  41  subassimilative  (glycosuria  about  20%  of  tho 
injected  quantity,  blood-sugar  300  or  any¬ 

thing  between  these  two  extremes.  In  long  experi¬ 
ments,  deterioration  of  the  power  to  assimilate 
dextrose  was  obtained  in  both  types,  but  particularly 
in  tho  assimilative  type.  The  mean  lactic  acid  con¬ 
tent  of  the  blood  of  a  fasting  dog  is  15*7  mg.-%. 
By  intravenous  injection  of  sugar,  tho  blood  lactic 
acid  follows  a  characteristic  curve,  increasing  in  the 
second  and  third  hours  by  6—28*7  mg.-%  over  the 
original  values,  the  curve  then  either  falling  or 
remaining  steady.  The  lactic  acid  values  do  not 
show  differences  with  the  different  typos  of  assimil¬ 
ation.  Insulin  injected  during  dextrose  infusion 
generally  has  no  effect  on  the  blood  lactic  acid  con¬ 
tent,  but  when  administered  before  dextrose  injection 
affects  the  lactic  acid  values  during  tho  first  hour  after 
injection.  P.  W.  Cluttered  ok. 

Production  of  sugar  from  fat.  Y.  KornfA 
(Bioehem.  Z.,  1927,  190,  352 — 378 ) . — When  glycerol 
is  added  to  the  diet  of  rats  rendered  carbohydrate- 
Tree  by  feeding  with  peptone  and  thyroid  tablets, 
sugar  is  formed  from  it.  P.  W.  Clutterbbck, 

Utilisation  of  sodium  rfl-lactate  administered 
intravenously.  I.  Excretion  by  kidneys  and 
intestines.  II.  Changes  in  acid-base  equili¬ 
brium.  IL  A.  Abramsox  and  P,  Eggreton.  III. 
Glycogen  synthesis  by  the  liver.  Blood -sugar. 
Oxygen  consumption.  Eh  A.  Abramsox,  M.  G. 
Eoglrton,  and  P.  Eggleton  (J.  BioL  Chem.,  1927, 
75,  745—752,  753—761,  763-778).-!.  After  intra¬ 


venous  administration  of  sodium  cZZ-lactate  to  fasting 
anaesthetised  dogs  in  doses  of  0*5 — 4*0  g.  per  kg., 
7 — 40%  of  the  dZ-lactie  add  was  excreted  in  the 
urine  within  3  lira. ;  practically  none  was  excreted 
into  tho  Intestine;  the  concentrating  power  of  the 
kidney  for  Lactic  acid  was  about  10-fold. 

II.  Injection  of  sodium  lactate  was  followed  by  an 
alkalosis,  indicating  utilisation  of  the  lactic  acid. 

III.  Injection  of  sodium  lactato  caused  a  slight 
fall  in  the  blood-sugar,  and  in  the  glycogen  in  the 
liver  (cf.  Jansson  and  lost,  A.,  1925,  i,  1354;  Elias 
and  Schubert,  A.,  1919,  I,  54);  the  oxygen  con¬ 
sumption  was  but  little  increased ;  the  rate  of  utilis¬ 
ation  of  lactic  acid  by  dogs  under  these  conditions 
was  about  0*5  g.  per  kg.  per  hr. 

C.  R.  Harbstotoh. 

Metabolism  of  alcohol  in  man.  A.  Bgrkstbik 
and  A,  Loewy  (Bioehem.  Z.,  1927,  191,  271—292). 
—Tho  alcohol  content  of  the  blood  of  four  persons, 
to  whom  25—30  g.  of  alcohol  was  administered  by 
mouth,  increased  within  80  min.  from  nil  to  0  05 — 
0*075%  and  then  decreased,  the  blood  becoming 
alcohol-free  again  after  4  hrs.  The  alcohol  did  not 
appear  to  have  any  specific  dynamic  action  and  the 
respiratory  exchange  was  unaffected.  If  a  large 
amount  of  carbohydrate  in  hourly  doses  for  7  lira, 
was  ingested  before  administration  of  alcohol,  then, 
after  taking  alcohol,  the  R.Q.  immediately  began  to 
fall,  remained  at  this  low  level  for  3  hrs.,  and  then 
slowly  increased.  During  these  3  hrs.  the  R.Q. 
remained  unchanged  in  spite  of  the  fact  that  tho 
alcohol  content  of  the  blood  decreased  from  0-06  to 
0*004%.  Although  no  specific  dynamic  action  was 
found  on  administration  of  alcohol  either  alone  or 
alter  carbohydrate,  yet  a  slight  action  was  obtained 
when  the  two  were  administered  simultaneously. 

P.  W.  Cluttskbuck. 

Active  substances  of  striped  muscle  and  the 
chemistry  of  muscular  contraction.  G.  JSmbden 
(Klin.  Woch.,  1927,  6,  628—631;  Client.  Zentr., 
1927,  i,  2844) . — Contraction  of  muscle  is  accompanied 
by  liberation  of  ammonia,  rapidly  followed  by  recom¬ 
bination.  Adenosinephosphorie  acid  and  lactaeidogen 
arc  considered  active  substances  of  striped  muscle ; 
their  function  is  discussed.  A.  A.  Eld  ridge. 

Heat  measurements  of  the  chemical  reactions 
in  muscle.  O.  Meyerhof  and  J.  Sxjranyi  (Bio- 
chem.  Z<,  1927,  191,  106 — 124). — The  heat  of 
hydrolysis  of  glycogen  to  reducing  sugar,  per  1  g.  of 
sugar,  amounts  to  12 — 14  g.-cal.  and  tho  heat  of 
esterification  of  glycogen  with  phosphate  to  10—30 
g.-cal.,  the  amount  being  covered  by  the  increase  of 
acidity  and  the  de-ionisation  of  muscle  protein.  The 
heat  of  conversion  of  licxoscmono-  into  hexosedi- 
phosphoric  acid  is  about  30  g.-caL,  and  this  is  explain¬ 
able  almost  entirely  in  terms  of  increase  of  acidity- 
The  heat  of  conversion  of  hexosediphospbate  into 
lactic  acid  and  phosphate  is  about  220  g.-cal.  per  g. 
of  lactic  acid.  The  average  heat  of  breakdown  of 
glycogen  is  204  g.-cal.,  and  deducting  25—30  g.-cal. 
for  the  increase  in  acidity,  tho  heat  of  breakdown 
itself  is  176  g.-cal.  Finally,  the  hydrolysis  of  creatine- 
phosphoric  acid  is  150 — 160  g.-cal.  per  g.  of  phosphoric 
acid.  P.  W.  Clutterbuck.  . 
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Can  lactic  acid  disappear  anaerobically  from 
muscle  ?  F.  Lipmann  (Biochcm.  Z.,  1927,  191, 
442 — 149). — In  presence  of  sodium  fluoride,  lactic 
acid  never  disappears  anaerobically  from  minced 
muscle,  the  loss  found  by  other  authors  being  due  to 
the  methods  used.  '  P.  W.  Clutterbuck. 

Ammonia  content  of  and  ammonia  formation 
in  muscle  and  its  relationship  to  function  and 
changes  of  condition.  IV.  W.  Mozolowski  and 
W.  Lewinski  (Biochem.  Z.,  1927,  190,  388—398).^ 
The  formation,  of  ammonia  in  frog's  muscle  depends 
on  its  size  and  on  the  time  of  the  year,  being  much 
higher  in  the  summer  than  in  the  winter.  In  the 
muscle  of  the  intact  normal  frog  the  ammonia  accumul¬ 
ated  during  work  slowly  decreases.  Movement  of 
the  animal  affects  the  resting  value  very  considerably 
within  30 — GO  min.  In  nervous  tissues,  the  ammonia 
content  is  not  altered  by  mincing.  In  the  curariscd 
animal,  stimulation  of  the  nerves  yields  no  increase 
of  ammonia  in  the  muscle,  but  direct  stimulation 
gives  the  same  result  as  in  the  non-curarised  state. 
Sodium  fluoride  inhibits  ammonia  formation  in 
muscle  pulp,  but  in  the  intact  muscle  similar  liberation 
of  ammonia  occurs  as  in  mincing,  heat  rigor,  or  after 
caffeine.  P.  W.  Clutterbuck. 

Quantitative  variations  of  urinary  creatinine 
during  muscular  work  and  physical  exercise. 
G.  Carfentier  and  M.  Briqaudet  (Bull.  Soc.  Chirn. 
biol.,  1927,  9,  1085 — 1094). — Physical  exercise  is 
followed  promptly  by  an  increase  of  creatinine  in 
the  urine  and  the  amount  of  this  increase  does  not 
appear  to  depend  on  the  condition  of  training  of  the 
individual.  W.  0.  Ivermack. 

Metabolism  of  nerves.  III.  Chemistry  and 
intermediate  processes.  11.  W.  Gerard  and  O. 
Meyerhof  (Biochem.  Z.,  1927,  191,  125—146;  ef. 
Amer.  J.  Physiol.,  1927,  82,  381 ;  J.  Physiol.,  1927, 
63 .  280). — Isolated  resting  nerve  does  not  form  lactic 
acid  in  oxygen,  but  does  in  nitrogen.  The  velocity 
of  anaerobic  lactic  acid  formation  increases  for  the 
first  2  hrs.  and  then  gradually  falls  away,  amounting 
in  the  maximal  period  to  7*4  mg.-%  per  hr.,  and 
the  total  yield  in  20  hrs.  is  50 — 100  mg.-%  at  25°. 
This  decrease  is  caused  by  lack  of  carbohydrate. 
On  suspending  the  nerve  in  Ringer's  solution  con¬ 
taining  dextrose,  the  velocity  remains  constant  at 
12*5  mg.-%  per  hr.  for  more  than  30  hrs.,  i.eM  a  60% 
increase  over  the  maximal  velocity  without  sugar. 
Accumulation  of  lactic  acid  does  not  itself  inhibit 
glycolysis.  On  the  other  hand,  lactic  acid,  once 
formed,  does  not  disappear  in  oxygen.  By  stimul¬ 
ating  in  nitrogen,  the  formation  of  lactic  acid  is  either 
not  increased  or  only  slightly.  The  total  yield  of 
lactic  acid  in  sugar-free  solutions  corresponds  approx¬ 
imately  with  the  carbohydrate  content  of  the  nerves. 
Ammonia  formation  in  resting  nerves  in  oxygen  is 
very  small,  in  nitrogen  is  still  smaller,  but  is  con¬ 
siderably  increased  by  stimulating  the  nerves  in 
oxygen.  The  R.Q.  of  nerve  at  rest  is  0-8  and  is  not 
affected  by  adding  sugar,  but  increases  to  1*0  on 
stimulating.  Anaerobic  formation  of  lactic  acid  is 
not  inhibited  by  4x  10  2Ar-potassium  cyanide,  but 
2x  10"2"~  1  X  1  (PAN -potassium  cyanide  inhibits  it  to 
the  extent  of  SO — 90%.  P.  W,  Clutterbuck. 


Fat  and  lipin  metabolism.  VI.  Role  of  the 
lungs  in  fat  and  lipin  metabolism.  S.  Leites 
(Biochem.  Z.,  1927,  190,  286 — 303). — Emulsions  of 
olive  oil  and  oleic  acid  injected  into  the  jugular  vein 
of  normal  dogs  do  not  appear  in  the  arterial  blood 
as  cholesterol  or  lecithin  sols.  After  previous  fC  block¬ 
ade  ”  with  colloidal  silver  or  colloidal  ferric  hydr¬ 
oxide,  the  injection  of  olive  oil  or  fatty  acid  emulsions 
results  in  an  increase  of  neutral  fat  or  fatty  acid  in 
arterial  blood.  With  parenteral  injection  of  oleic 
acid  or  of  sodium  oleatc,  its  retention  in  the  lung  is 
accompanied  by  an  increase  of  cholesterol  and  of 
neutral  fat  in  the  arterial  blood.  In  control  experi¬ 
ments,  the  injection  of  oleic  acid  in  the  femoral 
artery  docs  not  bring  about  any  increase  in  the 
cholesterol  content  of  the  blood  of  the  femoral  vein. 
With  parenteral  injection  of  lecithin  sols,  an  increase 
of  cholesterol  and  neutral  fat  is  obtained  in  the 
arterial  blood,  along  with  the  absorption  in  the  lung. 
When  (after  “  blockade  ”)  the  amount  of  fatty  acid 
in  the  arterial  blood  is  increased  by  retention  of 
lecithin  in  the  lung,  the  cholesterol  content  does  not 
increase.  By  administration  of  olive  oil  by  mouth, 
the  neutral  fat  content  of  the  arterial  blood  increases 
parallel  to  the  retention  of  fatty  acids  in  the  lungs. 
These  results  support  the  assumption  of  cholesterol 
and  neutral  fat  synthesis  in  the  lungs  from  the 
absorbed  oleic  acid.  In  splenecto mised  dogs  the 
cholesterol  content  of  the  arterial  blood  increases 
with  enteral  and  parenteral  injection  of  olive  oil. 
By  injection  of  cholesterol  sols  into  the  jugular  vein 
an  increase  of  neutral  fat  in  the  arterial  blood  is 
obtained  which  runs  parallel  to  the  retention  of 
cholesterol  in  the  lungs.  P.  W.  Clutterbuck. 

Fat  metabolism.  IX.  Formation  of  acetone 
substances.  R.  Mancke  and  P.  Serbescu  (Z.  Biol., 
1927,  87,  1 — 7 :  ef.  A.,  1927,  275), — Young  pigs 
weighing  about  35  kg.  have  been  kept  for  8 — 17  days 
on  a  purely  fat  diet  and  the  amount  of  fat  absorbed 
has  been  determined.  No  alterations  in  the  blood- 
sugar  or  blood-lactic  acid  occurred  and  no  acetone 
could  be  detected  in  the  blood  and  urine.  With  a 
diet  containing  oleic  acid  only,  with  no  antiketogenic 
glycerol  present,  and  also  with  a  diet  consisting  of 
oleic  acid,  olive  oil,  cod-liver  oil,  and  butyric  acid 
(as  a  ketogenic  substance),  similar  results  were 
obtained,  and  even  in  the  latter  case  traces  only  of 
acetone  were  found  in  the  urine.  From  these  experi¬ 
ments  it  has  been  calculated  that  the  pig  is  capable 
of  oxidising  completely  per  day  nearly  2  g.-mol.  of 
fatty  acid  which  is  not  accompanied  by  antiketogenic 
substances.  No  evidence  has  been  obtained  that 
carbohydrate  has  been  synthesised  from  fat  in  these 
experiments.  A.  Wormall. 

Effect  of  administration  of  flesh  on  the  respir¬ 
atory  exchange  of  rats  alter  preliminary  treat¬ 
ment  in  different  ways,  in  respect  to  the  function 
of  the  liver.  T,  Honda  (Biochem.  Z.,  1927,  191, 
13 — 33). — After  abundant  administration  of  flesh  and 
peptone  to  rats,  further  feeding  with  flesh  shows  a 
very  decided  specific  dynamic  action  and  this  is  even 
more  pronounced  when  phloridzin  is  injected  after 
several  days’  feeding.  The  effect  is  possibly  due  to 
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a  stimulated  condition  of  the  liver  being  set  up  during 
the  preliminary  treatment*  P.  W.  Clutterbuck, 

Effect  of  administration  of  flesh  in  respect 
to  the  preliminary  condition  of  nutrition.  T. 
Honda  (Biochem.  Z.,  1927,  191,  34 — 60). — The 
specific  dynamic  action  of  flesh,  in  rats,  is  consider¬ 
ably  increased  by  previous  administration  of  bread 
and  milk.  If  a  considerable  amount  of  sucrose  is 
added  to  this  diet,  the  specific  dynamic  action  of  the 
flesh  is  even  further  increased.  By  feeding  with  fat, 
the  specific  dynamic  action  of  flesh  more  or  less 
disappears.  *  P.  W.  Clutterruck. 

Nitrogen  retention  on  feeding  with  ammonium 
salts*  E.  ScmiBPHAKE  {Biochem.  Z.,  1027,  190, 
69 — 66). — The  nitrogen  loss  of  guinea-pigs  fed  on  a 
nitrogen -deficient  diet  is  converted  into  a  retention 
of  nitrogen  by  the  addition  of  ammonium  chloride 
or  citrate  to  the  diet.  The  added  ammonium  salt 
has  no  significant  influence  on  the  total  nitrogen, 
ammonia-nitrogen ,  or  amino -nitrogen  of  the  liver. 

A.  Wormall. 

Nitrogen  distribution  in  the  paunch  of  rumin¬ 
ants  during  feeding  and  starvation  and  its 
relationship  to  paunch  infusoria.  E.  Mangold  and 
C.  SCHMirr-KiiAHMER  (Biochem.  2.,  1927,  191,  411— 
422). — Tho  utilisation  of  micro-organisms  as  a  source 
of  protein  in  the  nutrition  of  ruminants  is  investigated. 
The  bacterial  nitrogen  is  10%  of  the  total  nitrogen 
of  the  paunch  content  of  sheep  receiving  normal  food. 
The  paunch  infusoria  provide  only  a  small  part  of 
the  total  paunch  nitrogen.  The  total  nitrogen  of  the 
paunch  content  in  normally  nourished  sheep  is  0-2— 
<43%,  and  decreases  quickly  on  starvation,  amounting 
after  7  days  to  0-05%.  *  P.  W.  Clutter  buck. 

Iron  reserve.  C.  S>  Williamson  and  H.  N.  Ets 
(Arch,  Int.  Med.,  1927,  40,  668 — 675 ) . — Comparative 
experiments  have  been  carried  out  on  126  rats  to 
determine  the  effect  on  the  iron  reserve  of  a  diet 
containing  liver.  Half  the  young  animals  were  given 
a  standard  casei nogen  diet,  the  other  half  received 
a  similar  diet  with  the  caseinogen  replaced  by  dried 
beef  liver.  The  latter  group  after  3  months  con¬ 
tained  141%  more  iron  in  the  spleen  and  57%  more 
iron  in  the  liver  than  the  former  group.  That  this 
iron  can  be  used  in  the  formation  of  hemoglobin  was 
shown  by  comparing  the  rates  of  haemoglobin  regener¬ 
ation  in  each  set  of  animals  when  anaemia  induced 
by  bleeding  was  followed  by  feeding  both  groups  on 
the  caseinogen  diet.  The  former  group  showed  no 
appreciable  haemoglobin  regeneration  in  28  days ; 
the  haemoglobin  concentration  in  tho  latter  group 
was  practically  normal  after  the  same  period. 

E.  A.  Lunt. 

Electromotive  action  of  drugs  as  cause  of  their 
toxicity.  II.  Chemical  nature  of  the  tissue 
constituents  which  produce  bio  electricity.  III. 
Electromotive  action  of  alkaloids  on  tissues 
compared  with  that  on  proteins,  lipins,  and 
*'  oils.”  R.  Beutner  (J.  Pharm.  Exp.  Then, 
1927,  32,  101—113,  115—120). — II.  In  support  of 
the  view  that  lipins  play  an  important  role  in  the 
phenomena  of  bioelectricity,  it  is  found  that  the 
electromotive  force  of  the  system  0*  Ilf -potassium 
ehloridejlecithinh  ~f  ia  positive  when  x  m  a  solution 


of  propylamine  hydrochloride,  tetramcthylammonium 
chloride,  methylene-blue,  rhodamine-3£,  cocaine,  or 
strychnine,  and  that  the  system  0* Ilf -potassium 
ehloride|animal  or  plant  tissueja:  gives  similar  results. 
The  effect,  of  water,  alcohol,  and  ether  mixtures  on 
the  electrical  potentials  given  by  tissues  also  supports 
this  conclusion.  The  results  obtained  by  Hober  (cf. 
A.,  1926,  ii,  131)  with  proteins  arc  probably  to  be 
regarded  as  an  effect  of  the  water  in  tho  material. 

III.  Tho  electromotive  force  of  the  system  OTJf- 
potassium  chloridejRJxd-  is  positive  in  the  sense 
indicated  when  %  represents  a  solution  of  an  alkaloidal 
salt  and  It  represents  a  colloid  and  is  very  slightly 
positive  or  zero  when  It  ia  lecithin,  but  is  negative 
when  It  is  an  ordinary  oil  immiscible  with  water. 
When  R  represents  a  frog’s  muscle  the  system  may 
be  positive  or  negative  according  to  the  exact  con¬ 
ditions,  from  which  it  appears  that  both  types  of 
material  play  a  part  in  the  electrical  phenomena  of 
tissues.  W.  0.  Kermack. 

Relationship  between  chemical  reactivity  and 
biological  activity  of  iron  compounds.  L. 
Rosen feld  (Biochem.  Z.,  1927,  190,  17 — 27). — The 
biological  effects  of  oral  administration  to  rabbits  of 
a  noii-magnetic  ferrosoferric  carbonate  which  has  a 
strong  benzidine  activity  (with  hydrogen  peroxide) 
and  a  strongly  magnetic  iron  oxide  with  a  weak 
benzidine  activity  have  been  measured  by  determin¬ 
ations  of  the  urinary  0 :  N  ratio.  No  increases  in 
this  ratio  similar  to  those  obtained  with  active  iron 
oxide  (Wada,  A.,  1926,  1057)  have  been  observed. 
Tims  neither  the  magnetic  property  nor  the  power 
to  give  the  benzidine  reaction  is  a  measure  of  the 
biological  activity  or  the  therapeutic  value  of  an 
iron  compound.  A.  Worm  all. 

Hypoglycsemic  action  of  ergotamine  in 
diabetes.  H.  Moretti  (Compt.  rend.  Soc,  Biol., 
1927,  97,  320—324;  Ghem.  Zentr.,  1927,  ii,  1278),— 
The  mechanism  6f  the  hypoglycaemic  action  of 
ergotamin  is  discussed,  A.  A.  Eldbidge. 

Hypoglycaemic  properties  of  galegine  sulphate. 
H.  Simonnet  and  G.  Tanret  (Compt,  read.,  1927, 
185,  1616—1617 ;  cf.  A,,  1927,  991).— Galegine 
sulphate,  in  doses  of  the  order  of  4  mg. /kg.,  causes 
a  fall  in  the  blood-sugar  of  both  dogs  and  human 
beings  in  amounts  varying  up  to  20%,  a  figure  lower 
than  that  obtained  by  Muller  and  Rein  we  in  (A., 
1927,  1109).  The  same  result  is  obtained  with 
depancreatised  dogs.  J.  W.  Baker, 

Effects  of  synthalin  on  metabolism.  N.  R, 
Rlatherwick,  M.  Sahyun,  and  E.  Kill  {J.  Biol. 
Ghem.,  1927,  75,  671—683).— Administration  of 
synthalin  to  rabbits  by  stomach  tube  caused  no 

hypoglycemia,  subcutaneous  and  intravenous 

injections  produced  this  effect.  Synthalin  caused 
acute  nephritis  and  damaged  the  liver  in  such  a  way 
as  to  interfere  with  the  deamination  of  glycine  after 
injection  of  the  latter.  The  toxic  effects  of  synthalin 
bear  a  general  resemblance  to  those  of  hydrazine, 
and  part  of  its  power  to  reduce  the  blood-sugar 
apparently  depends  on  the  damage  to  the  liver 
interfering  with  glu coneogenesis. 

C.  R.  Harington, 
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Physiology  oi  the  pyrimidines.  L.  It.  Cere- 
cedo  (J.  Biol.  Ghem«,  1927,  75,  661 — 670). — Uracil, 
thymine,  and  4  : 5-dihydroxyhydrothyminc,  when 
administered  to  dogs,  gave  rise  to  increased  excretion 
of  carbamide;  this  indicates  a  possible  similarity 
between  the  physiological  oxidation  of  thymine  and 
its  oxidation  in  vitro  (cf.  Baudiseh  and  Davidson, 
A.,  1925,  i,  1100).  Cytosine  and  5-methyl cytosino 
were  excreted  partly  unchanged,  and  partly  as  uracil 
and  thymine,  respectively.  C.  R.  Habington. 

Effect  of  some  fractions  of  Liebig ?s  meat- 
extract,  obtained  by  the  methods  of  Gulewitsch 
and  Krimberg,  on  gastric  secretion.  A.  Kor- 
chov  (Biochem,  Z.,  1927,  190,  188 — 198).— The 
carnosine  fraction  of  meat  extract,  and  carnosine 
itself,  stimulate  gastric  secretion  in  dogs  when  injected 
subcutaneously  or  intravenously.  The  carnitine  frac¬ 
tion  has  a  similar  action  and  the  effect  is  proportional 
to  the  amount  of  carnitine  present.  The  maximum 
rate  of  secretion  occurs  about  the  first  half  hour  with 
intravenous  and  subcutaneous  injections,  but  admini¬ 
stration  of  either  fraction  per  os  produces  a  smaller 
effect,  with  a  maximum  rate  of  secretion  14—24  hrs. 
later.  The  stimulation  is  effected  through  the 
circulatory  system.  A.  Wormall. 

Comparative  physiological  action  of  phenyl- 
ethanol  a  mine,  G.  A.  Alles  (J.  Pharm,  Exp,  Ther., 
1927,  32, 121 — 133) . — p -Hydroxy-  p-phenylethylamine 
is  less  toxic  to  guinea-pigs  and  has  a  more  marked 
effect  on  the  blood-pressure  of  rabbits  than  phenyl  - 
ethylamine.  The  conclusion  of  Barger  and  Dale 
(J.  Physiol.,  1910,  41,  19)  that  the  introduction  of  a 
hydroxyl  group  into  the  side-chain  of  phenylethyl- 
amine  does  not  increase  the  activity  unless  there  is 
at  least  one  hydroxyl  group  in  the  nucleus  does  not 
appear  to  be  true,  W.  O.  Kermack. 

Anomalies  in  the  regulation  of  blood-sugar 
under  Rontgen  irradiation.  J.  Bjsamoto  and  M, 
Takkshima  (Okayama  Ig.  ZassM,  1927,  39,  315— 
331). — Rontgen  irradiation  of  rabbit's  liver  pro¬ 
portionally  increases  the  blood-sugar  when  the  liver- 
glycogen  is  high 3  and  decreases  it  when  the  glycogen 
is  low.  Irradiation  of  the  thorax  or  abdomen  causes 
considerable  variations  in  the  blood-sugar.  Irradi¬ 
ation  of  the  liver  of  the  normal  fasting  dog  is  followed 
by  a  persistent  decrease  in  blood-sugar. 

Chemical  Abstracts. 

Biochemistry  of  irradiation,  VI.  Influence 
of  X-rays  on  the  permeability  of  the  surviving 
frog's  skin,  VII,  Influence  of  X-rays  on  the 
composition  of  an  artificially  introduced  peri¬ 
toneal  fluid,  0.  Kboetz  (Biochem ,  Z.,  1927,  191, 
250—262,  263—270;  cf.  A.,  1925,  i,  178;  1927,  589). 
’ — -VI.  X-Rays  increase  the  permeability  to  chlorine 
and  dextrose  of  the  surviving  skin  of  the  frog  (the 
mean  increase  is  198%),  the  effect  being  greater  by 
irradiation  of  the  membrane  in  vivo  than  in  vitro * 
Irradiated  sera  and  haemoglobin  solutions  have  no 
effect  on  the  permeability  to  chlorine  of  unirradiated 
membranes. 

VII.  The  globulin,  amino-acid,  and  phosphate 
content  of  normal  saline  or  Ringer's  solution  which 
has  been  introduced  into  the  abdominal  cavity  of 
rabbits  is  greatly,  increased  by  irradiation  of  the 


abdomen  with  X-rays  for  some  time.  Since  this 
increase  is  much  greater  than  the  increase  of  these 
substances  in  tho  blood,  it  is  suggested  that  the 
permeability  of  tho  endothelial  cells  of  the  abdominal 
wall  must  become  increased.  P.  W.  Clutterbuck. 

Biological  effect  of  light,  L.  Pincussen  (XII 
Int.  Cong.  Physiol.,  1926,  134;  Chcra.  Zentr.,  1927,  i, 
2559). — The  injurious  or  protective  effect  of  alkali, 
alkaline -earth,  or  magnesium  salts,  and  of  halides 
and  fatty  acids,  when  dissolved  in  water  in  which 
tadpoles  were  exposed  to  radiation  from  a  quartz 
lamp,  was  investigated,  A.  A.  Eldridge. 

Formation  and  constitution  [and  anti-tuber¬ 
cular  action]  of  sodium  auro sulphite,  B.  Odbo 
and  Q.  Mingoia. — See  this  vol.,  140. 

Chronic  methyl  alcohol  poisoning.  A.  Leo 
(Biochem,  Z.,  1927,  191,  423—438). — In  dogs,  it  is 
possible  in  a  short  time  to  produce  a  tolerance  to 
lethal  doses  of  methyl  alcohol,  1  litre  of  methyl 
alcohol  being  administered  in  2  months.  The 
excretion  of  formate  in  the  urine  decreases  parallel 
with  this  increase  in  tolerance,  but  the  decrease  in 
excretion  is  not  due  to  its  increased  combustion. 

P.  W.  Clutterbuck. 

Fatty  degeneration  of  embryonic  cells,  G. 
Rosenfeld  (Biochem.  Z.,  1927,  190,  101—108).— 
Phloridzin,  and  in  other  cases  phosphorus,  have  been 
administered  to  pregnant  dogs,  the  dogs  killed,  and  tho 
fat  contents  of  the  livers  of  tho  mother  and  festal 
dogs  determined.  The  livers  of  the  festal  dogs  from 
the  phloridziniscd  mother  gave  normal  values  for  fat 
(mean  value  2*91%  of  the  dried  weight),  but  with  the 
phosphorus-treated  dog  the  fat  content  of  the  foetal 
liver  was  3 — 44  times  the  normal  value.  Similarly, 
the  liver  of  a  new-born  dog  to  which  small  amounts  of 
phloridzin  were  administered  for  3  days  had  an 
abnormally  high  fat  content.  These  increases  in 
liver- fat  are  real  and  are  not  relative  increases  due  to 
the  disappearance  of  glycogen,  and  thus  definite 
evidence  of  fat  infiltration  into  embryonic  livers  has 
been  obtained.  The  question  of  fat  infiltration  into 
embryonic  and  tumour  cells  is  discussed. 

A.  Wormall. 

Changes  in  oxygen  capacity  of  the  Mood 
of  rabbits  following  administration  of  nitro¬ 
benzene,  B.  B.  Stimson  (J.  Biol.  Chem.,  1927,  75, 
74 1 — 744) . — Following  oral  administration  to  rabbits 
of  0T  c.c.  per  kg.  of  nitrobenzene,  2*2—14*7%  of  the 
total  haemoglobin  was  converted  into  a  substance 
similar  to  but  not  identical  with  methsemoglobin. 

C.  R.  Habington. 

Multiphase  action  of  potassium  cyanide  on  the 
living  cell.  M.  S.  Resnitschenko  (Biochem.  Z., 
1927,  191,  345 — 354). — The  amount  of  oxygen  used 
by  normal  eggs  of  A  sear  is  niegalocephala  increases 
slowly  in  the  first  hour  by  1*5%  and  in  16  hrs.  by  22%, 
an  increase  related  to  the  development  of  the  eg g. 
The  respiration  is  only  slightly  decreased  by  con¬ 
centrations  of  cyanide  up  to  2Jf,  due  to  the  physico¬ 
chemical  properties  of  the  egg  membrane,  but  with 
3  *2itf -solutions,  the  eggs  use  60%  more  oxygen 
(“  paradox  phase  ”)  in  tho  first  30  min.  after  addition 
than  in  the  same  time  before  addition.  The  oxveren 
utilisation  then  falls  fairly  quickly  and  reaches  a 
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minimal  value  in  7 — 8  lira.  The  amount  of  this 
minimal  value  is  different  for  different  concentrations 
of  cyanide,  the  increased  oxygen  utilisation  being 
directly  proportional  and  the  minimal  oxygen  usage 
inversely  proportional  to  the  cyanide  concentration* 
Eggs  placed  in  3 *2 ilf- cyanide  continue  to  use  some 
oxygen  up  to  the  seventh  day*  The  increased 
utilisation  of  oxygen  is  not  conditioned  by  the  reagent, 
but  is  due  to  reaction  of  the  protoplasm  itself. 

'  P.  W.  Clutterbuck. 

Zymosthenic  action  of  mineral  waters  on  liver 
catalase.  A.  Mougeot  and  V.  Aubertot  (Compt. 
rend.  Soc.  Biol.,  1927,  96,  399—400 ;  Chem.  Zentr., 
1927,  i,  2554). — -Carbonated  mineral  waters  activate 
the  catalase  in  consequence  of  the  bivalent  ions, 
particularly  in  presence  of  calcium  ions.  Sulphur 
waters  arrest  the  activity  on  account  of  the  hydrogen 
sulphide  content.  The  sulphate  ion  is  antagonistic 
to  the  activating  cations.  A.  A.  Eldridqe. 

Endocrine  glands  and  enzymes  of  the  Mood. 
I.  Influence  of  potassium  iodide,  iodine,  and 
41  iodated  albumin  M  on  the  catalase  of  the  blood. 
0,  A.  Steppto  and  A.  M,  Timofeeva  (Trans.  Sci. 
Chem.  Pharm.  Inst.,  1923,  No.  3,  3 — 18). — Under  the 
conditions  employed,  iodine  and  “  iodated  albumin,” 
when  added  to  rabbit’s  blood,  decreased  the  catalase 
index  (Bach) ;  potassium  iodide  was  without  effect. 

Chemical  Abstracts. 

Hole  of  the  catalase-anticatalase  system  in  the 
animal  organism,  L.  Stern  and  F.  Battelli 
(XII  Int.  Cong.  Physiol.,  1926,  157 ;  Chem.  Zentr,, 
1927,  i,  2554). — Catalase  is  often  accompanied  in 
animal  tissues  by  anticatalase,  the  activity  of  which 
is  concealed  by  the  philocatalase.  Anticatalase  is 
active  only  in  presence  of  oxygen  or  a  hydrogen- 
acceptor;  the  optimal  pB  is  6 — 7,  and  temperature 
38 — 40°.  A.  A.  Eldiudge. 

Decomposition  of  dextrose  in  the  animal 
organism.  A.  Alekseev  (Bull.  Univ.  Asie  Cent., 
1926,  10,  39 — 19). — The  presence  of  reductase  and 
carboxylase  in  animal  tissues  was  demonstrated  by 
measurement  of  the  carbon  dioxide  evolved  in  the 
reaction  :  Cmie(0H)-C02H  — >  CH3-C0-C02H+ 
CHyCHO+CCX.  The  activity  of  an  extract  is 
greatly  diminished  by  boiling,  but  increased  by 
addition  of  methylene-blue.  The  aqueous  extract  of 
ox  liver  and  muscle  is  most  active  at  pn  7*0, 

Chemical  Abstracts. 

Acceleration  of  sugar  formation  in  the  excised 
frogTs  liver  by  destruction  of  its  structure, 

E*  J.  Lesser  (Biochem.  Z„  1927,  191,  175—180).™ . - 

The  amount  of  sugar  found  in  the  frog’s  liver,  which 
has  been  ground  after  washing  out  with  buffer 
solution  at.  pa  7*5  for  removal  of  blood-diastase,  is 
always  about  4*5  times  as  high  as  the  sugar  content  of 
the  intact  liver.  The  view  of  Bang  (A.,  1913,  i,  552, 
553,  1267)  that  this  is  due  to  the  greater  action  of 
elood- diastase  in  the  ground  material  is  incorrect, 
and  his  inability  to  show  that  disintegration  of  struc¬ 
ture  was  responsible  for  the  increase  in  sugar  is 
explained  by  the  fact  that  the  intact  and  ground 
lobes  of  liver  were  not  examined  under  comparable 
conditions  (cf.  A..  1913,  i,  931). 

P.  W.  Clutterbuck. 


Partial  hydrolysis  of  popnlin  to  saligenin  and 
benzoylglucose  by  an  enzyme  in  taha -diastase* 
T.  Kitasato  (Biochem.  Z.,  1927,  190,  109—113).— 
Populin  (monobenzoylsalicin)  is  hydrolysed  by  an 
enzyme  of  taka-diastase  into  saligcnin  and  a  benzoyl- 
glucose  which  appears  to  differ  from  the  natural 
compound  (vacciniin).  Some  free  benzoic  acid  and 
dextrose  are  also  formed  by  partial  hydrolysis  of  the 
benzoylglucose  and  the  last-named  has  not  been 
obtained  pure,  A.  Worm  all. 

Biochemical  synthesis  of  8-5-bromosalicyl- 
glucoside.  Attempt  to  synthesise  {3-3  : 5-di- 
chlorosalicylglucoside.  P.  Delatjney  (Compt. 
rend*,  1927,  185,  1530—1532;  cf.  A.,  1927,  174).— 
5-Bromosaligenol  and  dextrose,  dissolved  in  aqueous 
acetone,  are  treated  with  emulsin,  when  p-5-bromo- 
s  alley  Iglucoside  (loevorotatory)  is  formed.  Using 
3  :  5-dichlorosaligenol,  the  initial  rotation  shows  a 
large  increase  during  15  days,  presumably  due  to  the 
formation  of  the  glu  coside.  EL  Burton  * 

Reversibility  of  enzyme  action,  I.  B. 
Suzuki  and  T.  Mae  u  yam  a  (Proc.  Imp.  Acad.  Tokyo, 
1927,  3,  533 — 535). — A  solution  of  p-glucosidase  has 
no  action  on  maltose  or  cc-methylglucoside.  With 
P-methylglucoside  a  reducing  sugar  is  produced. 
usoMaltose  develops  an  increased  reducing  power, 
whilst  iToraaltosazone  develops  a  slight  reducing 
action  after  3  days.  A  concentrated  dextrose  solution 
shows  a  decrease  in  its  reducing  power  when  treated 
with  p-glucosidase,  owing  to  the  formation  of  iso- 
maltose  (cf*  Armstrong,  A.,  1906,  i,  127),  isolated  after 
removal  of  the  dextrose  with  S.  marxianus  as  the 
osazone,  m.  p.  155°.  H.  Burton. 

Extraction  of  amygdalin  and  emulsin  from 
hitter  almond  cake.  M.  Briber  and  (Mile.)  M. 
Desmaeest  (Compt*  rend.,  1927, 185,  1514 — 1515)* — 
Details  are  given  for  the  extraction  of  amygdalin  by 
70%  alcohol,  and  emulsin  by  water,  from  the  same 
material.  The  emulsin  preparation  contains  also 
(3-glucosidase,  lactase,  and  invertase.  3EL  Burton. 

Enzymic  liberation  of  methyl  alcohol  from 
pectin  by  an  enzyme  of  tobacco.  C*  Netirero  and 
M,  Kobfx  (Biochem.  Z.,  1927,  190,  232 — 240). — 
Autolysis  of  tobacco  leaves  results  in  the  liberation 
of  60%  of  the  loosely-combined  methyl  alcohol,  which 
presumably  comes  from  the  pectin-like  constituents 
of  the  leaves  {cf.  A.,  1927,  385).  A  pectase  solution 
can  be  obtained  by  pressing  fresh  tobacco  leaves, 
and  keeping  the  juice  for  24  hrs,  under  chloroform, 
followed  by  filtration*  The  enzyme  in  the  filtrate 
can  be  purified  by  precipitating  villi  alcohol  and 
dissolving  in  water,  and  these  solutions,  as  well  as 
the  impure  filtrates,  have  a  very  powerful  pectase 
activity ;  the  optimum  pu  for  the  coagulation  of 
solutions  of  lemon  pectin  is  about  5*5,  which  is  the 
pu  of  the  natural  juice.  This  coagulation  of  lemon 
pectin  by  tobacco-leaf  extracts  is  accompanied  by  an 
almost  complete  liberation  of  methyl  alcohol,  since 
80 — 90%  of  the  poetic  methyl  alcohol  Is  liberated  in 
less  than  1  hr.  Heated  extracts  of  tobacco  leaves 
have  no  action  on  pectin.  A.  Worm  all* 

Arsenate  activation  and  the  specificity  of 
phosphatase.  0.  Neuberg  and  J.  Leibowtiz 
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(Biochem.  Z„  1927,  191,  460-465).- —The  effect  of 
arsenate  on  the  hydrolysis  of  zymodiphosphatc  by 
yeast  in  presence  of  chloroform  and  toluene  is  investig¬ 
ated  under  conditions  which  exclude  fermentation. 
Very  great  acceleration  of  hydrolysis  is  obtained,  the 
phosphatase  action  being  increased  five  times. 
Arsenate  also  activates  taka-phosphatase  in  its 
action  on  hexosediphosphate.  Kidney  phosphatase, 
although  indifferent  to  small  concentration  of  arsenate, 
is  inhibited  by  the  higher  concentrations  which 
activate  yeast.  Many  organisms  possess  two  speci¬ 
fically  different  phosphatases.  Kidney  phosphatase 
acts  differently  from  the  muscle  enzyme. 

P.  W,  Clutterbuck. 

Decomposition  of  zymodiphosphate  by  means 
of  animal  phosphatase  to  hexosemonophos- 
phoric  ester.  C.  Neuberg  and  J.  Leibqwitz 
(Biochem.  Z.,  1027,  191,  456—459).— Magnesium 
hexosediphosphate  is  treated  with  the  clear  macer¬ 
ation  juice  of  horse  kidney  and  the  monophosphate 
isolated  as  the  barium  salt ;  yield  30%. 

*  P.  W.  Clutterbuck. 

Action  of  suprarenal  tissue  on  lecithin. 

H.  C.  W.  Vines  (Endocrinol,  1927,  11,  224—228).— 

The  lipolysis  of  lecithin  by  suprarenal  tissue  in  a 
saline  medium  at  pa  7*4  and  37°  is  increased  in  the 
presence  of  cholesterol  Choline  is  probably  attacked. 
The  side-chain  of  the  adrenaline  molecule  may  bo 
derived  from  choline.  Chemical  Abstracts. 

Adsorption  of  urease  by  cholesterol.  M. 
Jacoby  (Biochem.  Z.,  1927,  190,  157 — 160). — 
Cholesterol  adsorbs  urease  from  solution  (cf.  Jacoby 
and  Shimizu,  A.,  1922,  i,  481).  The  activity  of  the 
adsorbed  enzyme  is  greatly  increased  by  the  addition 
of  “  auxo-bodies  '5  (potassium  cyanide)  and  is  decreased 
when  the  adsorption  precipitate  is  washed  with  a 
phosphate  solution  of  |)M  9*18.  A.  Wormall. 

Comparative  sensitiveness  of  the  active  and 
inactive  forms  of  enzymes  to  ultra-violet  rays 
and  to  heat.  E.  F.  Terrqine  and  E.  Bonnet 
(Bull  Soc.  Chem.  biol,  1927,  9,  982— 1000).— The 
amylases  of  the  dog’s  pancreatic  fluid  and  of  the 
gastro- intestinal  juice  of  Helix  pomatia  and  intestinal 
invert ase  are  more  easily  destroyed  by  the  action  of 
ultra-violet  rays  when  they  are  activated  by  the 
presence  of  sodium  chloride.  Pepsin,  lipase,  and 
trypsin,  on  the  other  hand,  are  not  more  sensitive  to 
the  action  of  these  rays  when  activated  by  their 
respective  co-enzymes,  hydrochloric  acid,  or  sodium 
chloride,  bile  salts,  and  cnterokinasc.  Pepsin  and 
snail  amylase  are,  but  pancreatic  amylase,  lipase, 
trypsin,  and  intestinal  invertase  are  not  more  sensitive 
to  heat  when  activated.  W.  O.  Kermack. 

Proteolytic  activity  of  pancreatic  extracts. 

I.  A.  Smorodincev  and  A.  N.  Adova  (Bull  Acad. 
Scl  U.R.S.S.  J  Russia],  1926,  20,  1491—1502).— 
Dog’s  pancreatic  juice,  obtained  by  Pavlov's  method, 
is  1*5 — 2  times  as  active  as  the  best  tryptic  prepar¬ 
ations  ;  the  proteolytic  activity  of  the  latter  is  weakened 
by  treatment  involved  in  Wittich’s,  and  in  Frankel’s 
modification  of  Danilevski’s  method  Wittich’s 
preparation  is  10  times  as  active  as  Danilevski’s. 
Treatment  of  aqueous  pancreatic  extracts  with 
phosphoric  acid  and  milk  of  lime  reduces  the  proteo¬ 


lytic  activity  by  nearly  50%.  Prolonged  evaporation 
of  extracts  in  a  vacuum  causes  reduction  of  proteo¬ 
lytic  activity  by  14%.  Filtration  of  aqueous  glycerol 
pancreatic  extract  through  paper  leaves  a  residue 
which  possesses  considerable  digestive  properties ; 
the  filtrate  yields  with  alcohol  a  precipitate  which  is 
easily  soluble  in  alkalis  and  possesses  a  high  proteo¬ 
lytic  activity,  whereas  the  residual  liquid  has  no 
proteolytic  properties.  Chemical  Abstracts. 

Determination  of  protease  and  optimum. 
A.  N.  Adova  (XII  Int.  Cong.  Physiol,  1926,  4 — 5; 
Chem.  Zentr.,  1927,  i,  2457).— In  Gross’  method,  the 
pn  of  the  medium  deviates  from  the  optimum  value 
for  pepsin  and  caseinogen.  In  the  determination  of 
a-proteases  by  Mett  and  Fuld’s  method,  and  in  that 
of  p -proteases  by  Gross  and  Robertson’s  method,  the 
protein  is  prepared  in  nearly  optimal  medium. 

A,  A.  Eldridge. 

Pepsin,  H.  Elblinger  and  C.  Funk  (Biochem.  Z., 
1927,  191,  186 — 197). — Aqueous  pepsin  solutions  are 
very  unstable,  being  inactivated  by  too  great  dilution 
and  by  shaking  with  air.  Addition  of  alcohol  or 
acetone  in  presence  of  mineral  acids  converts  pepsin 
into  an  insoluble  compound  from  which  it  cannot  be 
regenerated.  Pepsin  can  bo  precipitated  from  con¬ 
centrated  solutions  by  picrates  etc.  (cf.  Funk,  this 
vol.,  208)  and  by  this  method  it  may  be  concen¬ 
trated  2 — 5  times.  Pepsin  gives  two  fractions,  either 
of  which  has  only  feeble  activity  but  recombined 
lias  the  original  peptic  power.  The  view  that  these 
precipitates  are  compounds  and  not  adsorbates  is 
favoured  by  the  greater  stability  and  by  the  fact 
that  many  reagents  give  only  inactive  precipitates. 
The  solubility  of  the  sodium  and  barium  salts  and  the 
insolubility  of  the  heavy  metal  salts  possibly  indicate 
the  presence  of  acidic  groups  in  the  pepsin  molecule. 

P.  W.  Clutterbuck. 

Action  of  tyrosinase  on  phenols.  Classific¬ 
ation  of  oxidases.  C.  E,  M.  Pugh  and  H.  8. 
Rapes  (Biochem.  J.,  1927,  21,  1370—1383).— 
Anilino-o-qninones  produced  by  the  action  of  tyro¬ 
sinase  on  several  phenols  in  presence  of  aniline 
have  been  isolated.  From  phenol  or  pyrocatcchol 
diamlino-o-bcnzoquinone  was  obtained,  whilst  in  the 
case  of  w-cresol,  p-cresol,  or  homocatechol  dianilino- 
homoquinoneanil  was  produced.  The  o-quinones 
arc  therefore  produced  by  the  enzyme  from  the 
phenols,  but  owing  to  their  transient  existence  they 
can  be  isolated  only  when  removed  from  the  sphere 
of  action.  Peroxidase  and  hydrogen  peroxide, 
acting  on  pyrocatcchol  or  homocatechol,  also  produce 
o-quinones.  Further  evidence  indicating  the  form¬ 
ation  of  o-quinones  is  offered  by  the  isolation  of  a 
sulphinic  acid  derivative  of  o-benzoquinone  by  the 
action  of  tyrosinase  on  pyrocatcchol  in  presence  of 
bcnzenesulphinic  acid. 

The  isolated  anilinoquinones  have  been  identified 
by  synthesis,  4  :  5-Dianilino-o-benzoquinone,  m.  p. 
193*5°  (cf.  Kehrmann  and  Cordon e,  A.,  1913,  i,  1396), 
was  prepared  by  treating  an  ethereal  solution  of 
o-benzoquinone  with  aniline  in  water.  Dianilino- 
homoquinoneanil,  C2SH21ON3,  brownish -red,  m.  p. 
202*5°,  was  obtained  by  treating  homo  quin  one  with 
aniline  in  water  or  by  oxidising  homocatechol  with 


BIOCHEMISTRY » 


203 


silver  oxide  in  glacial  acetic  acid  in  presence  of 
aniline. 

Not  all  phenolic  substances  which  are  attacked  by 
tyrosinase  give  rise  to  anilinoquinones  when  the 
enzyme  acts  on  them  in  the  presence  of  aniline,  but 
m -  and  p-methoxyhydroxy  benzenes  do  so.  Tyrosine 
and  pyrogallol,  although  oxidised  by  the  enzyme,  do 
not  yield  anilino-compounds  under  these  conditions. 

Homoquinone  deami nates  glycine  in  the  same 
manner  as  does  o-benzoquinone  (cf.  Happold  and 
Raper,  A.,  1925,  i,  474;  Robinson  and  McCanee, 
ibid.,  745).  The  oxygen  absorbed  during  the  oxid¬ 
ation  by  tyrosinase  of  several  phenols  has  been 
measured  and  indications  have  been  obtained  with 
those  phenols  giving  rise  to  anilinoquinones  that,  in 
absence  of  aniline,  some  further  reaction  involving 
oxidation  occurs  beyond  formation  of  the  o-quinonc. 
The  direct  oxidase  theory  of  Bach  and  Chodat  is 
criticised  in  the  light  of  the  above  results,  and  a  new 
classification  of  oxidases  into  aerobic  and  anaerobic 
oxidases  is  suggested.  S.  S.  Zilva. 

Purification  of  remain.  H.  Liters  and  J. 
Bader  (Biochem.  Z.,  1927,  190,  122 — 142). — Rennin 
preparations  have  been  purified  by  the  application 
of  adsorption  methods  involving  the  use  of  alumina 
and  kaolin  as  adsorbents  and  a  phosphate  buffer  of 
Pn  Cr  97  for  elution.  The  most  active  preparation 
obtained  has  an  activity  of  1  in  16*44  X  10°  calcul¬ 
ated  on  the  dry  weight,  compared  with  values 
of  1  in  20,000  to  1  in  100,000  for  commercial  rennet 
preparations.  The  salt-free  dried  substance  contains 
0*687%  of  nitrogen,  gives  weak  biuret  and  xantho¬ 
proteic  reactions,  and  negative  ninlxydrin  and 
Milloibs  tests.  The  preparation  does  not  reduce 
Fehling’s  solution  either  before  or  after  hydrolysis 
with  hydrochloric  acid.  The  rennin  and  peptic 
activities  of  the  preparation  do  not  run  parallel 
throughout  the  process  of  purification,  but  the 
differences  are  not  significant  enough  to  prove  that 
the  two  enzymes  are  different.  A.  Wormall. 

^Biological  sugar  degradation,  H.  von  Euler, 
K.  Myrback,  and  R.  Nilsson  (Annal.  Acad.  ScL 
Fennicao,  1927,  A,  29,  No.  3). — Dried  yeast,  free  from 
co-zymase,  has  little  action  on  an  aqueous  solution 
of  acetaldehyde  containing  a  phosphate  buffer 
(Pu  6*12),  but  rapidly  attacks  it  when  co-zymase 
is  added.  Dried  B.  casei  e  behaves  similarly  to  co- 
zymase-free  yeast.  The  extracts  of  the  muscle  and 
the  liver  of  the  rat  decolorise  methylene-blue  at  8*3 
in  aqueous  solution  and  more  rapidly  if  solutions 

glycogen,  zymophosphate,  or  sodium  succinate  are 
added.  G.  A.  C.  Gough. 

Influence  of  colloids  on  fermentation.  R. 
Grieq-Smith  (Proc.  Linn.  Soc.  N.S.  Wales,  1927, 
52,  ii,  17 — -24).— Fermentation,  but  not  inversion, 
of  sucrose  by  heated  yeast  is  accelerated  by  mineral 
colloids,  which  adsorb  the  invert ase  of  normal  yeast. 
Fermentation  of  dextrose  by  normal  yeast  is  acceler¬ 
ated  by  fuller's  earth.  Small  quantities  of  agar 
depress,  and  large  quantities  accelerate,  the  ferment¬ 
ation  of  invert-sugar.  Chemical  Abstracts. 

Modifications  produced  in  the  course  of 
alcoholic  fermentation  by  the  action  of  an 


oscillating*  electromagnetic  field  on  the  yeast. 
II.  E.  Bene DETTi  (Atti  R.  Accad.  Linee i,  1927, 
[vi],  6,  331 — 335 ;  cf.  A.,  1927,  1221).  —Fermentation 
of  dextrose  solution  containing  inorganic  nutrient 
materials  is  accelerated  considerably  if  the  yeast  used 
is  previously  exposed  to  the  action  of  an  oscillating 
electromagnetic  field  of  272-7  kilocycles  for  35—40 
min.,  and  slightly  if  the  frequency  is  400  or  500.  The 
fermentation  is,  however,  retarded  if  the  frequency 
is  as  high  as  1200.  T.  H.  Pope. 

Apparatus  for  graphic  registration  of  ferment¬ 
ation.  G.  Joachimogltt  (Biochem.  Z.,  1927,  190, 
399 — 401) .  P.  W.  Clutterbuck, 

Partial  dephosphorylation  of  hexosediphos- 
phoric  acid  by  yeast,  C,  Neurerg  and  J.  Lei- 
bowitz  (Biochem.  Z.,  1927,  191,  450—455).— 

Magnesium  hexosediphosphate  is  treated  with  bottom 
yeast  and  the  hexosemonophosphate  isolated  as  the 
barium  salt;  yield  17%  of  theory. 

P.  W.  Clutters  uck. 

Structure  of  hexosephosphoric  esters  and 
methylglyoxal  from  their  spectrograpMc  be¬ 
haviour.  C.  Neurerg  and  S.  A.  Sghou  (Biochem. 
Z.f  1927,  191,  466— M7 1 ) , — The  spectrographie 

behaviour  of  magnesium  hexosediphosphate,  calcium 
hexosemonophosphate (Neuberg's),  and  barium  hexose- 
monophosphate  (Robison’s)  is  investigated.  All 
these  esters  show,  besides  general  absorption,  an 
absorption  band  with  a  maximum  at  about  2630  A., 
the  position  of  which  corresponds  with  the  absorption 
maximum  of  acetone.  The  molecular  extinction 
coefficient  e  is  10 — 100  times  as  high  for  the  sugar 
phosphoric  esters  as  for  the  free  sugars.  For 
methylglyoxal,  absorption  began  at  3200  A.  and 
attained  a  maximum  at  2780  A.  (ss=13*2).  At 
shorter  wave-lengths,  the  absorption  decreases  and 
shows  a  minimum  at  2415  A.  (£=2*7)  followed  by  a 
further  increase  in  the  extreme  ultra-violet.  The 
course  of  absorption  corresponded  entirely  with  that 
of  aliphatic  substances  which  contain  only  one 
carbonyl  group,  as  is  seen  by  comparison  with  the 
absorption  of  propaldehyde.  It  is  therefore  sug¬ 
gested  that  one  carbonyl  group  of  methylglyoxal, 
probably  the  ketone  group,  is  hydrated,  its  absorption 
effect  being  thus  lost.  P.  W.  Clutterbuck. 

Supposed  separation  of  methylglyoxal  in 
alcoholic  fermentation.  C.  Neuberg  and  M. 
Kobel  (Biochem.  ZSJ  1927,  191,  472— 477}.— It  was 
not  found  possible  to  isolate  any  methylglyoxal  by 
means  of  semicarbazide  during  alcoholic  fermentation, 
the  sparingly  soluble  substance  obtained  being  shown 
to  be  hydrazodicarbonamide,  resulting  from  decom¬ 
position  of  semicarbazide  itself, 

P.  W.  Clutterbuck.. 

Carbohydrate  and  fat  metabolism  of  yeast, 
IV.  Nature  of  the  phospholipins.  C.  G.  Daub- 
ney  and  I.  S.  Maclean  (Biochem.  J.,  1927,  21, 
373 — 385). — The  total  amount  of  ether -sol  able  sub¬ 
stances  in  yeast  increases  to  five  times  its  original 
amount  and  that  of  the  phospholipins  to  three  times 
its  original  value  after  incubation  in  dextrose-phos¬ 
phate  medium.  The  lipin  fraction  was  investigated 
in  the  following  way.  Pressed  yeast  was  grown  in  a 
sugar-phosphate  medium  for  28  hrs.,  while  a  current 
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of  air  was  blown  through  the  solution .  After  collecting 
the  yeast,  it  was  ground  with  sand  and  extracted  with 
alcohol  The  ethereal  solution  of  this  extract  was 
then  precipitated  with  acetone.  The  lecithin™ 
kephalin  ratio  of  the  lipin  fraction  (the  precipitate) 
was  examined  by  hydrolysing,  removing  the  fatty 
acids  by  extraction,  and  determining  the  total  and 
amino-nitrogen.  The  examination  of  the  degree  of 
unsaturation  by  determining  the  iodine  value  and 
by  bromination  of  the  acids  of  the  ether-soluble 
lead  salts  of  the  lipin  fraction  established  the  presence 
of  oleic  acid  only.  Palmitic  acid  was  also  present. 
From  the  quantitative  data  obtained,  it  is  computed 
that  yeast  kephalin  is  a  mixture  of  82%  of  dioleyl- 
kephaiin  and  18%  of  oleylpalmitylkephalin,  and  the 
lecithin  a  mixture  of  75%  of  oleylpalmitybleeithin 
and  25%  of  dioleyl- lecithin. 

The  analysis  of  the  acetone-soluble  fraction  of  the 
alcoholic  extract  of  the  yeast  revealed  the  presence 
of  dibromostearie  and  tetrabromostearie  acids,  from 
which  the  existence  of  oleic  and  li nolei c  acids  in  the 
original  fat  is  deduced.  Palmitic  acid  was  also 
isolated.  The  unsap oni Sable  fraction  consisted  of 
about  50%  of  sterols,  including  ergosterol  and  some 
unidentified  compounds.  S.  S.  ZrnvA. 

Sulphur  metabolism  of  yeast.  H.  Shgata  and 
F.  C.  Koch  (Plant  Physiol.,  1926,  1,  337 — 347). — 
Sulphate  is  the  form  of  sulphur  most  available  to 
yeast ;  it  is  converted  into  yeast-protein,  and  prob¬ 
ably  partly  into  cystine.  Cystine,  cysteine,  and 
hydrogen  sulphide  stimulate  yeast  growth  at  low, 
and  retard  it  at  higher,  concentrations.  Cystine  is 
converted  partly  into  yeast  protoplasm  and  partly 
into  sulphate.  Chemical  Abstracts. 

Phytochemical  reduction  by  bacteria.  C. 
Neuberg  and  E.  Simon  (Biochem.  Z.,  1927, 190, 226 — - 
231).— p-Xyloqui none  is  reduced  practically  quantit¬ 
atively  to  p-xyloquinol  and  valeraldehvde  to  amyl 
alcohol  (yield  73%)  by  B,  coli  which  is  fermenting  a 
nutrient  solution  containing  dextrose,  whilst  sodium 
thiosulphate  with  B.  loci  is  aerogenes  yields  hydrogen 
sulphide,  hut  only  to  the  extent  of  1—2%.  The  high 
yields  in  the  first  two  cases  indicate  that  the  reduction 
is  a  true  hydrogenation  and  is  not  a  dismutation 
process  in  which  two  molecules  of  substrate  are 
con cernc d .  A.  W orm all . 

Action  of  II.  lactis  ailrogencs  and  II.  coli  on 
hexosemonophosphoric  acid.  X.  Kacetjba  {Bio¬ 
chem.  Z.,  1927,  190,  181 — '187). — 43,  lactis  aerogenes 
and  B,  coli  produce  appreciable  amounts  of  lactic 
acid  from  the  sodium  and  calcium  salts  of  the  liexose- 
monophosphoric  acid  prepared  by  the  method  of 
Neuberg  and  Leibowitz  (A.,  1927,  993).  The  yield 
of  lactic  acid  is  always  less  than  the  theoretical  amount 
calculated  from  the  amount  of  inorganic  phosphate 
liberated,  A.  Worm  all. 

Formation  of  succinic  acid  by  fermentation  of 
sugars  by  U.  coli,  A.  I.  Fxbtanen  (Ann ah  Acad. 
Sci.  Fennicoe,  1927,  A,  29,  No,  26). — Anaerobic 
fermentation  of  dextrose  by  a  strain  of  B.  coli  isolated 
from  fasces,  in  an  atmosphere  of  carbon  dioxide, 
yielded  after  18  days  about  39  1%  of  lactic  acid, 
19*8%  of  succinic  acid,  11*0%  of  acetic  acid,  and 


4*8%  of  formic  acid.  In  a  similar  way  aerobic  fer¬ 
mentation  yields  after  24  days  34*0%  of  lactic  acid, 
20*6%  of  succinic  acid,  11*3%  of  acetic  acid,  and  1*1% 
of  formic  acid.  It  is  suggested  that  dextrose  breaks 
down  in  two  ways  during  this  fermentation :  first  to 
succinic  acid  and  acetaldehyde  (which  gives  alcohol 
and  acetic  acid)  and  second  through  a  hexosephosphate 
to  methylglyoxal,  which  in  turn  gives  lactic  acid, 
acetaldehyde,  and  formic  acid  (see  also  A.,  1927,  701), 

G,  A,  C,  Gough. 

Applications  of  the  polarographic  method 
M.  S  hi  kata. — See  this  vol.,  136. 

Fission  of  sugar  by  Bacillus  propionicus .  K, 
Maurer  (Biochem.  Z.,  1927,  191,  83— 87).— The 
result  of  Virtanen  (Soc.  sci.  Ferm.,  1923,  1,  36 ;  1925, 
2,  20)  that  by  the  fermentation  of  sugar  with  B.  prop¬ 
ionicus  there  are  produced  by  a  subsidiary  reaction 
acetaldehyde  and  succinic  acid,  was  not  confirmed. 

P.  W.  Clutterbuck. 

Influence  of  active  and  inactive  serum  on  the 
bacterial  formation  of  nitrite.  O.  Weltmann,  O. 
Bsteh,  and  K.  Neumayer  (Z.  Hyg.  Infekt.-Krankli., 
1927,  107,  126—129 ;  Chem.  Zentr.,  1927,  i,  2440).— 
Bacterial  reduction  of  nitrate  to  nitrite  is  arrested  by 
serum  diluted  with  physiological  sodium  chloride 
solution.  Inactive  serum  has  no  inhibitory  effect. 

A.  A.  Eld  ridge. 

Alcohol-soluble  specific  substances  of  Bacillus 
diphthcHm  and  of  Streptothrix.  J.  Freund  (J. 
Immunol.,  1927,  13,  161 — 469). — The  alcohol-soluble 
specific  substance  of  B,  diphtherias  contains  5*6— 
5*7%  N ;  after  hydrolysis  the  biuret  reaction  is 
negative  and  the  nin hydrin  reaction  positive.  It  is 
probably  not  of  protein  nature.  An  alcohol-soluble 
specific  substance  was  present  in  a  Streptothrix  strain, 
but  not  in  B.  xerosis f  Trichophyton,  Actinomyces,  or 
yeast.  Chemical  Abstracts. 

Urea-splitting  bacterium  in  the  human 
intestinal  tract.  J.  V.  Cooke  and  H.  R.  Keith  (J. 
Pact.,  1927,  13,  315 — 319). — “  B.  ammoniagenes  n  is 
exceptionally  active  in  producing  ammonia  from 
urea.  Chemical  Abstracts. 

Formation  of  indigotin  from  indole  by  soil 
bacteria,  P.  H.  H,  Gray  (Proc.  Roy.  Soc.,  1927, 
B,  102,  263 — -280).— A  soil  organism,  Pseudomonas 
indoloxidmis ,  has  been  isolated,  which  will  oxidise 
indole  to  indigotin.  It  is  probable  that  the  oxidation 
does  not  take  place  within  the  organism  but  is  brought 
about  in  the  surrounding  medium  by  an  exo-enzyme 
which  diffuses  from  the  growth.  The  organism  cannot 
use  indole  as  a  sole  source  of  energy,  but  given  a  source 
of  carbon  and  no  nitrogen  other  than  indole  it  can 
oxidise  indole  to  indigotin.  A  high  ratio  of  carbon 
to  hydrogen  in  the  energy  source  favours  indigotin 
formation. 

Mycobacterium  globerulum  and  Micrococcus  pilton- 
ensis  produce  small  amounts  of  indigotin  on  indole 
agar  only.  '  E.  A.  Lunt, 

Antiseptic  action  of  phenol  and  j>- chloro- 
phenol  in  solvents  with  different  dielectric  con¬ 
stants.  W.  E.  Engelhardt  (Biochem.  Z,,  1927, 
190,  217— 225).— The  antiseptic  action  against 
Staphylococcus  aureus  and  anthrax  spores  of  phenol 
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dissolved  In  different  solvents  shows  no  relationship 
to  the  dielectric  constant  of  the  solvent,  but  p-cliloro- 
phenol  has  an  antiseptic  action  in  solvents  of  high 
dielectric  constant  only  (water,  glycerol,  and  nitro¬ 
benzene).  This  difference  between  phenol  and 
p-ehlorophenol  cannot  be  explained  on  the  basis  of 
lipoid-soluMit y,  but  is  attributed  to  the  greater 
dissociation  of  p-chlorophenol.  These  results  support 
the  hypothesis  of  Hellen brand  and  Joacliimoglu  (A,, 
1925,  i,  406)  that  dissociated  substances  have  an  anti* 
septic  action  which  is  related  to  the  degree  of  dis¬ 
sociation,  and  therefore  to  the  dielectric  constant, 
of  the  solvent.  A.  Wormall. 

Amount  of  carbohydrate  in  antitubercular 
vaccine  B.C.G.  ol  Calmette  and  Guerin.  A. 
Berthelot  and  G.  Amoubeux  (Bull.  Soc.  Chim,  bioL, 
1027,  9,  1095 — 1096). — B.  tuberculosis  bovine  typo 
when  boiled  with  sulphuric  acid  yields  22*8%  of  its 
weight  as  hexose  and  pentose  (calculated  as  dextrose), 
of  which  11%  is  pentose  (calculated  as  ara  binose). 
The  corresponding  figures  for  the  bacillus  prepared  for 
use  as  a  vaccine  by  Calmette  and  Gu6rin*s  process  are 
26-8  and  9*0%,  respectively.  W.  0.  Kermack. 

Influence  of  electrolytes  on  the  phenomena 
of  agglutination.  M.  Peettre  and  A.  Chretien 
(Compt.  rend.,  1927,  185,  1319— 1321).— Dilute 
solutions  of  sodium  chloride  and  similar  electrolytes 
exert  little  influence  on  the  agglutination  of  para¬ 
typhoid  bacilli.  Maximum  agglutination  of  these 
bacilli,  cultivated  in  peptone  water,  is  obtained  in 
faintly  acid  solution,  whilst,  if  the  peptone  water  also 
contains  dextrose,  the  fermentation  of  which  produces 
an  acid  reaction,  maximum  agglutination  is  observed 
in  faintly  alkaline  solution.  Chemical  neutrality  of 
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difcion  for  its  combination  with  agglutinin. 

B.  W.  Andersox. 

Insulin-like  substances  in  higher  plants  and 
micro-organisms.  P.  E.  Simola  (AnnaL  Aead.  Sci, 
Fennica,  1927,  A ,  29,  No.  15).— Extraction  of  potatoes, 
rhubarb  leaves,  yeast,  and  bacteria  (B.  casei  e  and 
JS.  mblilis)  with  alcohol  containing  hydrochloric  acid 
(but  not  with  aqueous  acids)  yields  insulin-like  sub* 
stances,  which  may  also  be  obtained  by  the  extraction 
of  a  mixture  of  the  cells  and  picric  acid  with  acetone. 
Whilst  the  crude  products  sometimes  exert  hyper- 
lycsemic  action,  the  purified  extracts  all  produce 
ypoglyeaemia,  a  state  which  is  often  accompanied 
by  considerable  toxic  symptoms  when  the  extracts 
are  purified  by  the  pierate  method. 

G.  A.  C.  Gough, 

Structure-fixation  of  dextrose  and  its  signific¬ 
ance  in  the  fate  of  dextrose.  O.  Loewi  (Natur¬ 
es.,  1927,  15,  93—94 ;  Chem.  Zentr.,  1927,  i, 
2565 — 2506). — Human  erythrocytes  in  sodium  fluoride 
plasma  fix  dextrose,  which  is  not  attacked,  but  in 
serum  the  same  erythrocytes  convert  a  portion  into 
lactic  acid.  The  effect  of  insulin  is  to  make  greater 
quantities  of  dextrose  available  for  decomposition  by 
causing  greater  fixation.  In  diabetic  plasma  the 
dextrose-fixing  power  is  reduced  by  a  thermostable, 
dialysable  substance,  which  can  be  extracted  from 
the  dia lysate  with  alcohol ;  it  appears  in  blood  when 
excess  of  insulin  is  given.  '  A.  A.  Elbeijdgb. 


Distribution  of  reducing*  substances  between 
Mood-plasma  and  striped  muscle.  Effect  of 
insulin.  B.  S.  Cue  He  a  (Biochera,  Z,}  1927,  190, 
1 -—18). —The  reducing  substances  have  been  deter¬ 
mined  (as  dextrose)  in  blood-plasma  and  voluntary 
muscle  of  starved  and  fed  mice  and  the  effect  on  these 
values  of  injection  of  insulin,  dextrose,  and  adrenaline 
lias  been  noted.  The  ratio,  reducing  substances  in 
100  g.  of  muscle  to  reducing  substances  in  100  e.c.  of 
blood-plasma,  is  0'72±0*05  for  mice  previously 
starved  for  18  hr s.  and  6*774-000  for  fed  mice.  The 
plasma-sugar  figures  5  min,  after  intravenous  injec¬ 
tion  of  a  10%  solution  of  dextrose  (0*2  g.  of  dextrose 
per  100  g.  weight)  are  551  mg.  (as  dextrose)  per  100  c.e. 
for  the  starved  mouse,  477  mg.  for  the  insulin-treated 
starved  mouse,  and  453  mg.  for  the  fed  mouse.  The 
corresponding  distribution  coefficients  (muscle-sugar/ 
plasma-sugar)  are  0*28,  0*26,  and  0*48,  respectively, 
and  normal  coefficients  are  attained  after  more  than 
30  min.,  in  10  min.,  and  in  23  min.,  respectively. 
These  results  are  interpreted  as  indicating  that  the 
sugar  penetrates  into  the  muscle  most  rapidly  with 
the  insulin  mouse  and  least  with  the  starved  mouse, 
and  it  is  suggested  that  the  number  of  open  muscle 
capillaries  is  greatest  in  the  former  case  and  least 
with  the  starved  animal.  A.  Wormall, 

Action  of  insulin  on  dextrose  in  vitro,  T.  J.  C. 
Combes  (Compt.  rend,  Soc,  Biol.,  1927,  97,  268 — 270 ; 
Chem.  Zentr.,  1927,  ii,  1278).  No  action  was  detected, 

A.  A.  Eld  ridge. 

Insulin  reactions,  L.  Foshay  (Arch.  Int.  Med., 
1927,  40,  661— 687).—  Data  are  given  for  the  serum, 
and  corpuscular  dextrose  in  the  blood  in  the  case  of 
five  diabetic  patients  on  insulin  treatment.  In  all  cases 
the  insulin  reaction  occurred  where  the  corpuscular 
dextrose  concentration  was  low,  even  although  the 
serum -dextrose  concentration  was  high,  thus  showing 
that  the  whole  blood-sugar  concentration  bears  no 
relation  to  the  occurrence  of  insulin  reactions.  The 
author  believes  that  the  insulin  reaction  is  due  to  a 
lack  of  available  dextrose  in  the  cells  of  the  fixed 
tissues  and  regards  the  corpuscular  dextrose  concen¬ 
tration  as  an  index  of  this  quantity.  E,  A.  Lott. 

Glycsemia,  glycogen,  and  insulin  action  with 
decapsulated  rats,  A.  Artithdo  (Compt.  rend, 
Soc.  Biol.,  1.927,  97,  411-413;  Chem.  Zentr.,  1927, 
ii,  1278),— Resistance  or  sensitivity  towards  insulin 
cannot  be  ascribed  only  to  glycogen  changes. 

A.  A,  Eldridqe. 

Effect  of  insulin  on  the  decomposition  of  pyruvic 
acid  in  mammalian  muscle.  E.  Toehniessek 
(Verh.  dent.  Ges,  inn.  Med.,  1926,  454 — 456 ;  Chem. 
Zentr.,  1927,  i,  2445). — The  decomposition  of  pyruvic 
acid  to  acetic  acid  by  the  abdominal  muscles  of  the 
rabbit,  suspended  in  Finger  solution  of  pn  6*8 — 7*3, 
is  almost  completely  inhibited  by  the  addition  of  small 
quantities  of  insulin ;  with  larger  quantities,  the 
pyruvic  acid  disappears  bv  synthesis  of  carbohydrate. 

A.  A,  Eldridqe. 

Influence  of  insulin  on  phosphorus  meta¬ 
bolism,  Z.  Ko&odziejska  and  K,  Fiikk  (Med.  dosw, 
spol.,  1926,  6,  83—90 ;  Chem.  Zentr.,  1927,  i»  2564).— 
Insulin  appears  to  have  no  influence  on  the  phosphorus 
elimination  or  content  of  rats,  A.  A.  Eldridqe. 
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Influence  of  nickel  and  cobalt  on  the  hypo¬ 
glycemic  action  of  insulin  in  the  rabbit.  M. 
Labbe,  Roubeau,  and  F.  Nefreux  (Compt,  rend., 
1927,  185,  1532 — 1534). — Traces  of  nickel  and  cobalt 
salts  prolong  the  hypoglycemic  effect  of  insulin  (cf. 
Bertrand  and  Maehebceuf,  A.,  1926,  869). 

3EL  Burton. 

Antagonism  of  insulin  and  4Hhyreodin 11  in 
carbohydrate  metabolism.  ML  Rosenberg  (Klin. 
Wochschr.,  1927,  6,  631 — 634;  Chem.  Zentr,,  1927, 
i,  2841). — In  diabetes,  insulin  and  "  thyreodin  ”  are- 
antagonistic.  Glycosuria  in  non-diabetics  is  not 
markedly  affected  by  insulin.  A.  A .  Eldridge. 

Influence  of  the  thyroid  hormone  on  protein 
metabolism.  L.  Light  wit  z  and  L.  Oonitzer  (Z. 
ges.  exp.  Med.,  1927,  56,  527 — 534 ;  Chem.  Zentr., 

1 9 27,  ii,  1277), — Loss  of  weight  following  treatment 
of  myx oedema  with  “  thyreodin ”  is  not  simply 
correlated  with  loss  of  nitrogen.  The  negative 
nitrogen-balance  is  due  to  the  removal  of  the  supply- 
protein,  and  is  accompanied  by  a  reduction  of  the 
plasma-protein.  A.  A.  Eldridge. 

Methylating  function  of  the  thyroid.  B. 
Stubbr  and  F.  Stern  (Biochem.  Z.,  1927,  191,  363 — 
373). — Further  work  (see  A,,  1924,  i,  239)  on  the 
in  ethylation  of  guanidineacetie  acid  to  creatine  shows 
that  in  dogs,  rabbits,  and  cats  this  methylation  is  a 
specific  function  of  the  thyroid  and  is  not  shared  by 
either  the  pituitary  or  the  sex  glands.  Methylation 
of  pyridine  in  dogs,  however,  proceeds  quite  inde¬ 
pendently  of  these  glands.  P.  W.  Clutterbuck. 

Female  sexual  hormones.  Be  no  an,  C.  Champy, 
and  T.  Keller  (Compt,  rend.  Soc.  Biol..  1927,  97, 
229—232 ;  Chem.  Zentr.,  1927,  ii,  1277).— The 
placenta  contains  the  hormone  of  the  follicles  and  the 
hormone  of  the  corpus  luteuni;  thus  the  secretion  of 
sexual  hormones  is  not  confined  to  a  definite  class  of 
histological  elements,  A.  A.  Eldridge. 

Blood-gases  and  their  relations  to  the  internal 
secretions  of  animals  kept  on  a  diet  deficient  in 
vitamiiwi  and  -B.  E.  Miyake  (Fob  endoerinol, 
japon.,  1926,  2,  23—24,  593—641), 

Chemical  Abstracts, 

Avitaminosis  and  metabolism.  A.  Palladia 
(XII  Int.  Cong.  Physiol.,  1926,  123—124;  Chem. 
Zentr.,  1927,  i,  2443)- — Metabolic  disturbances  due 
to  avitaminosis  and  hunger,  respectively,  are  distinct ; 
the  differences  observed  are  described. 

A.  A.  Eldridge, 

Glutathione  and  avitaminosis-/?  in  the  pigeon. 
L.  Randoin  and  R.  Fabre  (Bull.  Soc.  Chim.  biol., 
1927,  9,  1027— 1069).— Various  tissue  extracts  from 
pigeons  have  been  titrated  with  iodine,  using  as 
end-point  (1)  ammonium  nitroprusside  to  determine 
the  free  sulphydryl  groups  (G)  and  (2)  a  starch  reagent 
to  determine  the  total  power  of  the  tissue  to  reduce 
iodine  (£,).  The  G  values  of  the  various  organs  of 
pigeons  decrease  as  the  result  of  starvation  simul¬ 
taneously  with  the  decrease  in  bod}r  temperature. 
Pigeons  on  a  diet  deficient  in  vitamin- R  show  a 
decrease  of  G  in  the  skeletal  and  heart  muscles  after 
the  tenth  or  fifteenth  day.  With  normal  pigeons 
the  ratio  OJG  remains  comparatively  constant,  being 


1*65  for  the  pectoral  muscle,  1-77  for  the  leg  muscles, 
1*92  for  the  heart  muscle,  1*49  for  the  liver,  and  1*38 
for  the  blood.  When  the  pigeons  are  deprived  of 
vitamin-!?  the  ratios  for  the  skeletal  and  heart 
muscles  markedly  increase.  During  starvation  the 
ratios  for  the  muscles  also  increase,  but  to  a  smaller 
extent.  The  increase  in  Gl/G  occasioned  by  lack  of 
vitamin-!?  results  partly  from  the  decrease  of  the  free 
sulphydryl  groups  in  the  tissues,  G,  and  partly  from 
the  simultaneous  increase  in  reducing  substances  other 
than  those  containing  the  sulphydryl  group. 

W.  O.  Kermack. 

Vitamin -13.  C.  Funk.  (XII  Int.  Cong.  Physiol,, 

1926,  58;  Chem,  Zentr.,  1927,  i,  2443), — A  mixture 
of  naphthol-yellow~$  and  silver  picrate  precipitates 
the  greater  part  of  vitamin-!?,  most  of  the  other 
nitrogenous  substances  remaining  in  solution.  Vitamin- 
B  appears  to  he  separable  into  two  fractions. 

A,  A.  Eldridge. 

Chemical  composition  of  the  bones  of  scorb¬ 
utic  guinea-pigs.  E.  Brouwer  (Biochem.  Z,, 

1927,  190,  402—4 10). — The  bones  (tibia)  of  guinea- 
pigs  fed  on  a  diet  free  from  vitamin- (7  contain  10% 
less  calcium  and  phosphorus  and  19%  less  dry  sub¬ 
stance  (but  the  ratio  CaO/P205  is  unchanged)  than 
those  of  animals  on  practically  the  same  diet  to  which 
is  added  1 — 2  g.  of  fresh  grass  per  day.  A  similar 
result  is  obtained  by  adding  0*5  g.  of  cod-liver  oil 
daily.  The  brittleness  of  scorbutic  bones  is  caused 
less  by  the  deficiency  of  calcium  and  phosphorus  than 
by  changes  in  microscopic  structure. 

P.  W.  Clutterbuck. 

Isolation  of  the  antirachitic  factor  from 
irradiated  cholesterol.  I.  I.  Nitzescu  and .  G. 
Popovxciu  (XII  Int.  Cong.  Physiol.,  1926.  118; 
Chem.  Zentr.,  1927,  i,  2443) . — Concentration  of  the 
antirachitic  factor  can  be  effected  with  alcohol. 

A.  A.  Eldridge. 

Reproductive  failure  of  white  rats  on  synthetic 
diets,  U,  Suzuki,  W,  Nakahara,  and  N,  Hashi- 
moto  (Sci.  Papers  Inst,  Phys.  Chem.  lies.  Tokyo, 
1927,  7,  143 — 151). — White  rats  fed  on  a  synthetic 
diet  of  meat  protein,  sucrose,  starch,  mineral  salts, 
oryzanin,  and  biosterin  proved  sterile.  The  addition 
of  cholesterol  or  synthetic  triolein  to  the  diet,  or  the 
ultra-violet  irradiation  of  the  rats,  did  not  affect  this* 
condition,  which  is  attributed  to  absence  of  vitamin-!? 
in  the  diet.  E.  A.  Lwt. 

Food  requirements  of  the  growing  rat,  II. 
Effect  of  variation  in  proportion  and  quality  of 
recognised  nutrients,  L.  S.  Palmer  and  C. 
Kennedy  (J.  Biol  Chem,,  1927,  75,  619—657}.— 
Young  rats  were  kept,  out  of  access  to  their  faeces,  on  a 
basal  diet  of  dextrin,  purified  cascinogcn,  butter  fat, 
agar,  salts,  and  wheat  embryo  extract,  which,  accord¬ 
ing  to  views  at  present  accepted,  should  have  been 
sufficient  for  normal  growth ;  the  growth  obtained 
was,  however,  always  less  than  that  obtainable  on  a 
full  natural  diet.  The  deficiency  was  not  affected  by 
increasing  the  supplies  of  any  known  vitamin. 
Improved  growth  was  obtained  by  addition  to  the  diet 
of  fat-free  wheat  embryo,  or  of  commercial  lactose,  or 
by  substitution  of  a  crude  animal  protein  for  the 
purified  caseinogen.  The  effect  of  the  wheat  embryo 
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filtered,  is  fermented  by  fresh  baker’s  yeast  for  2—3 
days.  The  product  is  neutralised  by  adding  calcium 
carbonate  to  the  hot  solution,  filtered,  and  concen¬ 
trated  under  reduced  pressure  to  a  syrup  which  is 
taken  up  in  85%  alcohol  (3  litres).  After  24  hrs.  the 
alcoholic  solution  is  filtered  and  concentrated  under 
reduced  pressure.  The  residue  is  extracted  with 
boiling  95%  alcohol  (300  c.e.),kept  for  24  hrs.,  filtered, 
and  seeded,  when  almost  pure  sinigrin  slowly  crystall¬ 
ises,  The  extraction  of  the  residue  is  repeated  six 
or  seven  times.  The  yield  is  11—12  g. 

W.  0.  Kermack. 

Chemical  nature  of  the  sulphur-containing 
glueoside  of  AUiarta  officinalis*  H.  Herissey 
and  R.  Rorvix  (Bull.  Soc.  Chirm  blob,  1927,  9,  950— 
952), — : By  the  use  of  the  authors’  method  (cf.  pre¬ 
ceding  abstract)  for  the  separation  of  sinigrin  1*4  g« 
of  this  compound  have  been  isolated  from  400  g.  of 
seeds  of  A.  officinalis .  W,  O.  Kermack. 

Cortex  of  Byrsonhna  crass! folia.  G,  Heyl 
and.  H.  Heil  (Festsclrr,  A.  Tschirch,  1926,  62. — 7 1 ; 
Chan.  Zentr.,  1927,  i,  2668).— The  cortex  of  Byrs- 
wrima  cmssifoUa  contains  hyrmnimol ,  02&H820,  m.  p, 
197*5°,  [*]  +96-94°  (acetyl  derivative,  m.  p.  242°; 
benzoyl  derivative,  m.  p,  232°),  giving  in  concentrated 
sulphuric  acid  a  yellow  solution  becoming  brown  on 
addition  of  acetic  anhydride  or  reddish -yellow  to  dull 
red  when  warmed.  The  substance,  when  treated  with 
acetic  anhydride  and  (dropwisc)  with  concentrated 
sulphuric  acid,  gives  a  deop  violet -red  solution.  These 
and  other  colour  reactions  are  given  by  naturally 
occurring  higher  alcohols  of  the  character  of  phyto- 
aterola.  A.  A.  Eldridge. 

Gossypol.  I.  Preparation  and  properties. 
E.  IK  Clark  (J.  Biol.  Chcm.,  1927,  75,  725—739).— 
Gossypol  was  obtained  from  cotton  seed  as  the  acetate 
by  the  method  of  Carruth  (A.,  1918,  i,  266),  freed  from 
acetic  acid,  and  crystallised  from  a  mixture  of  ether 
and  light  petroleum ;  it  had  the  formula  CpB^Og, 
mol.  wt.  572,  m.  p.  214°  (decomp.) ;  on  titration  with 
potassium  hydroxide  it  neutralised  2  molecules  of 
the  latter.  On  treatment  in  ethereal  solution  with 
acetic  mid  it  yielded  the  substance  CMH3tOs,AeOH, 
re.  p.  189 — 190°  (decomp.),  which  was  decomposed  by 
water;  on  heating  at  215°  it  lost  2H20  to  give 
a nh ydrogossypol,  m.  p.  268°  (softening  at  229 — 230°). 
Gossypol  gave  a  dianilide,  m.  p.  302 — 303°,  and  a 
diaxiim,  m.  p.  315° ;  on  acetylation  it  gave  a  hexa- 
acetate,  m.  p,  270—277°  (deeomp.) ;  four  of  the 
acetyl  groups  were  hydrolysed  readily,  two  with 
greater  difficulty ;  gossypol  therefore  contains  two 
carbonyl  groups  and  six  hydroxyl  groups,  of  which 
two  are  much  more  acidic  in  character  than  the 
remainder.  C.  R.  Harington, 

Isolation  of  the  physiologically  active  prin¬ 
ciples  contained  in  the  leaves  of  the  ombd 
{Phytolacca  dioica).  JL  Reichert  (Anal.  Asoc« 
Quim.  Argentina,  1927,  15  ,  221— 224).— Physiologic¬ 
ally  active  solutions  were  obtained  by  extraction  of 
dried  leaves  of  the  ombu  with  -water  and  alcohol. 
By  precipitation  of  the  aqueous  extract  with  lead 
acetate  and  afterwards  with  basic  lead  acetate,  decom¬ 
position  of  the  lead  compounds  by  hydrogen  sulphide, 


and  precipitation  with  alcohol,  four  fractions  were 
obtained  which  gave  the  characteristic  reactions  of 
sapomns.  Three  of  these  were  toxic,  causing 
haemolysis.  R,  EL  Callow. 

Utilisation  by  Aspergillus  niger  of  gem,  the 
eugenol-yielding  glueoside  of  the  roots  of  Gcum 
nrbanum.  H.  H£kxssby  (Bull.  Soc.  Chim.  bid., 
1927,  9,  943—946,  and  J.  Pharm.  Chim.,  1928,  [viii], 
7,  5 — S;  ef,  A.,  1925,  i,  487,  1383). — The  growth  of 
A ,  niger  on  a  culture  medium,  the  sucrose  of  which 
has  been  replaced  by  gem,  is  inhibited  considerably 
when  the  medium  is  acid,  and  almost  entirely  when 
it  is  non-acid.  W.  0.  Kermack. 

Nitrogen  nutrition  of  moulds.  Assimilation 
of  urea-nitrogen.  D.  Bach  (Compt.  read.,  1927, 
185,  1309 — 1310). — Of  24  species  of  M ucorinm  grown 
in  liquid  media  containing  urea  as  the  only  source  of 
nitrogen,  only  6  developed  normally. 

B.  W.  Andersox. 

Plant  growth-promoting  substances,  hydro¬ 
gen-ion  concentration,  and  the  reproduction  of 
Lamm.  N.  A.  Clark  (Plant  Physiol.,  1926,  1, 
27 3 — 279) . — Tho  rate  of  reproduction  of  Lemna  major 
is  increased  when  tho  hydrogen-ion  concentration  is 
kept  uniform  and  the  amount  of  bacterial  growth 
diminished.  The  optimum  pu  probably  varies  with 
tho  composition  of  the  culture  solution. 

Chemical  Abstracts. 

Ultrafiltration  of  small  amounts  of  liquid  by 
means  of  the  centrifuge.  A.  T6th  (Bioehem.  Z., 
1927,  191,  355— 362)  — A  method  is  described  .for 
carrying  out  ultrafiltration  experiments  using  the 
centrifuge,  with  amounts  of  liquid  up  to  5 — 6  c.c. 
Collodion  solutions  in  acetic  acid  are  better  than  in 
ether-alcohol  for  ultra  filtration  purposes,  since  the 
latter  dry  too  readily,  and  a  thicker  membrane  is 
required  for  the  same  filtration  with  the  centrifuge 
than  with  tho  water-pump.  The  preparations  of  a 
viscose  solution  and  of  a  viscose  membrane  are 
described  and  the  permeability  of  the  membrane  is 
tested  against  a  series  of  colloids. 

P.  W.  Clutterbuok. 

Use  of  Stolte's  ashing  method  in  micro - 
analysis.  C,  Eos  and  Iv,  Ejlikke  (Bioehem.  Z.» 
1927,  191,  439 — 441 ). — Stolto's  method  (A.,  1911,  ii, 
946)  of  ashing,  which  avoids  loss  of  alkali  chlorides,  is 
shown  to  be  trustworthy.  P,  W.  Clutterruok. 

Reagents  for  the  chemical  fractionation  of 
biologically  active  raw  material.  C.  Funk  (Bio¬ 
ehem.  Z.,  1927, 191,  181— 185).- —A  general  method  is 
described  for  attempting  the  fractionation  of  trypsin, 
pepsin,  pitiiitrin,  vitamins -2?  and  *£?,  and  insulin  by 
the  use  of  various  reagents,  such  as  the  sodium, 
barium,  lead,  silver,  and  mercury  salts  of  picric  acid 
and  to  a  less  extent  of  picrolonie  and  flavianic  acids, 
the  salts  being  more  specific  than  the  free  acids  and 
scarcely  affecting  the  activity  of  the  material. 

P,  W.  Cltjtterbuok. 

Precipitation  of  magnesium  ions  by  tropaeolin- 
OO  and  the  use  of  this  reaction  for  its  colori¬ 
metric  determination.  J.  ZahradkIcek. — See 
this  voL,  145. 
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General,  Physical,  and 

One-metre  vacuum  spectro graph .  R.  A,  Saw¬ 
yer  (J.  Opt.  Soe.  Amen,  1927,  15,  305— 308).— A 
convenient  typ£  of  vacuum  spectrograph  designed 
to  use  the  standard  N.P.L,  one-metre  grating  and  to 
operate  from  3000  to  1700  A.  is  described. 

R.  w.  Lunt. 

Fine -structure  constant  as  a  numerical  con¬ 
stant.  S,  Ray  (Naturwiss,,  1927,  15,  408 ;  Chem. 
Zentr.,  1927,  ii,  15).— According  to  Jeans  (“  Report 
on  radiation  and  the  quantum  theory  ”)  Ac/2-= 
(4-e)2 ;  hence  the  fine -structure  constant  ct=2-e2/&c— 

16.  A.  A.  Eldbedoe, 

Extension  ol  the  irregular  doublet  law.  M.  N. 
Saha  and  P.  K.  Kiohlu  (Mature,  1928,  121,  244— 
245). — £f  On  comparison  of  the  spectra  of  a  group  of 
successive  elements  which  are  reduced  by  electric 
discharge  to  the  same  electronic  constitution,  fre¬ 
quencies  of  corresponding  lines  arising  out  of  a 
transition  in  which  the  total  quantum  number 
remains  unchanged  will  form  an  arithmetical  pro¬ 
gression.”  Hence,  if  the  spectra  of  two  elements, 
preferably  successive,  in  any  group  be  known,  the 
spectra  of  the  remaining  elements  can  be  predicted. 

A.  A.  Eldridge. 

Width  of  the  lines  of  the  B aimer  series. 
(Mlle.)  M,  Hanot  (Ann.  Physique,  1927,  [x],  8, 
555 — 625).— The  width  of  a  line  is  defined  as  the 
wave-length  interval  over  which  the  average  intensity 
of  illumination  is  equal  to  one  half  of  the  intensity 
maximum,  although  this  does  not  necessarily  com¬ 
pletely  characterise  the  distribution  of  energy  over 
the  line  as  supposed  by  some.  The  width  of  the 
primary  lines  in  the  Palmer  series  has  been  studied 
for  a  spark  spectrum  in  hydrogen,  the  conditions  being 
closely  defined  by  measurements  of  capacity,  potential, 
and  frequency  of  the  circuit.  The  width  of  the  lines 
was  measured  by  a  microphotometric  method,  using 
a  Rowland  grating. 

hor  a  given  initial  temperature  and  pressure, 
the  width  l  of  the  lines  is  determined  by  the  intensity 
of  the  current  traversing  the  spark,  according  to  the 
law  l=/(/0),  where  fQ  is  given  by  If)=  VVC/L  and  so 
represents  the  maximum  intensity  of  current  in  an 
undamped  circuit.  The  width  increases  very  rapidly 
with  rising  J0  for  small  intensities  and  then  tends  to 
a  maximum ;  its  variation  with  pressure  p  is  given 
approximately  by  l^zlxXpmt  where  lx  is  a  constant 
and  771  is  very  close  to  unity  for  small  intensities  but 
decreases  with  increasing  70  down  to  2/3, 

ihe  chief  causes  of  the  enlargement  of  lines  are 
(a)  the  absorption  by  the  source  of  some  of  its  own 
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radiation  and  (6)  the  intermolecular  field  due  to  ions 
and  quadruplets.  The  magnitude  of  the  former  was 
studied  experimentally  by  passing  radiation  from  one 
spark  through  a  second;  for  1=300  amp.  the  width 
of  the  lines  due  to  a  very  small  region  of  the  source 
is  thus  found  to  be  85 — 90%  of  the  total  width.  The 
main  cause  of  enlargement,  however,  is  the  inter  - 
molecular  field  due  to  the  ions,  which  has  a  mean 
value  of  105  volts /cm.  and  is  proportional  to  the 
2/3  power  of  the  ionic  density.  The  effect  of  the  quadru¬ 
plets  is  secondary,  being  greater  for  large  currents 
than  for  small,  whilst  the  absorption  effect  is  greater 
in  the  small -current  region,  as  expected  by  theory. 
The  sum  of  these  two  effects  is  approximately  constant 
at  10 — 15%  of  the  width  of  the  line.  Like  I,  the 
current  density  in  the  spark  follows  a  law  of  the 
form  i=<p(I0),  so  that  the  theory  explains  the  inde¬ 
pendence  of  the  width  of  the  lines  and  the  damping 
of  the  circuit.  S.  J.  Gregg. 

Continuous  spectrum  of  hydrogen.  J.  K apeak 
(Proc.  Nat.  Acad.  ScL,  1927,  13,  760— 763).— A 
mechanism  is  suggested  to  account  for  the  con¬ 
tinuous  spectrum  emitted  by  the  blue  glow  which 
occurs  when  hydrogen  at  pressures  less  than  1  mm. 
is  excited  by  electrons  of  less  than  15  volts. 

R.  W.  Lu'xt. 

Reversal  of  helium  lines.  T.  Takamine  and 
T.  Sega  (Phil.  Mag.,  1928,  [vii],  5,  141 — 149). — An 
examination  of  the  reversal  of  helium  lines  has  been 
made  first  with  a  long  capillary  tube  viewed  end-on 
and.  secondly,  with  a  long  tube  of  wider  bore  placed 
between  the  capillary  tube  and  the  spectrograph. 
The  lines  of  the  principal  and  of  the  diffuse .  scries 
show  reversal,  but  there  are  great  differences  in  the 
manner  of  their  reversals.  The  lines  of  the  principal 
series  connected  with  the  m  etas  table  states  2s  and  25 
are  strongly  absorbed  in  passing  through  the  wider 
tube.  This  effect  of  the  less  luminous  vapour  is 
marked  for  the  lines  5016  and  3889  A,  The  lines  of 
the  diffuse  series,  such  as  6678  and  5876  A.,  are  seen 
reversed  with  the  capillary  tube  alone  excited,  the 
wider  tube  having  little  effect.  The  polarity  of  the 
capillary  has  a  marked  effect  on  the  clearness  of  the 
reversals,  indicating  the  effect  of  a  heterogeneous 

distribution  of  the  excited  atoms  along  its  length, 

A.  E.  Mitchell. 

Excitation  of  the  auroral  green  line  in  dis¬ 
charge  tubes,  X).  A.  Keys  (Trans,  Soc. 

Canada,  1927,  [iii],  21,  III,  257— 261)  —In  an 
apparatus  which  is  described*  spectrograms  have  been 
taken  of  the  light  emitted  from  the  electrical  discharge 
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through  mixtures  of  (1)  helium  and  oxygen  and  (2) 
argon  and  oxygen.  With  a  large  pressure  of  helium, 
e.g.}  15  mm.  of  helium  to  1*5  mm.  of  oxygen,  the 
auroral  green  line,  5577  A.,  was  obtained  with  a 
suitable  current  density.  Under  other  conditions 
bands ,  which  appeared  to  be  the  second  group  of 
Swan  bands,  were  obtained  instead,  probably  due  to 
hydrocarbons  present  as  impurities.  With  argon  at 
a  pressure  of  about  40  mm.  and  oxygen  from  8  to  10 
mm.,  the  auroral  green  line  was  brought  out  with 
great  intensity  (cf.  A.,  1927,  179),  but  it  was  difficult 
to  suppress  the  bands.  The  results  support  McLen¬ 
nan^  view  (Proc.  Roy.  Soc,,  1927,  A,  114,  1)  that  the 
auroral  green  line  is  due  to  oxygen  excited  with 
enhanced  intensity  by  the  presence  of  helium  or  argon 
at  comparatively  high  pressures.  The  diameter  of 
the  tube  had  a  marked  effect,  a  wide  tube  favouring 
the  appearance  of  the  line.  M.  S.  Burr. 

Spark  spectrum  of  oxygen  (O  II).  H.  N. 
Russell  (Physical  Rev.,  1928,  [II],  31,  27—33).— 
Ninety-nine  lines,  including  all  the  strong  lines  not 
previously  classified,  are  accounted  for,  and  the 
electron  configurations  corresponding  with  the  new 
terms  have  been  identified.  Bowen’s  conclusions 
concerning  the  origin  of  the  nebular  lines  near  3727  A. 
are  confirmed.  A.  A.  Eldridge. 

Distribution  of  ionised  oxygen  in  the  gaseous 
nebulas.  J.  H.  Reynolds  (Nature,  1928,  121, 
206 — 207). — There  is  no  recorded  evidence  of  the 
existence  of  neutral  oxygen  in  the  gaseous  nebulae ; 
the  distribution  of  0  m  and  0  n  in  Orion's  nebula  is 
discussed.  A.  A.  Eldridge. 

Nebulium  spectrum  in  new  stars.  S.  R.  Pike 
(Nature,  1928,  121,  136—1 87 ). — Elvcy’s  reasoning 
(this  voL,  98}  is  criticised.  Alternatively,  it  may  be 
supposed  that  the  oxygen  and  hydrogen  shells 
originate  in  different  layers  of  the  star. 

A.  A.  Eldridge. 

Metallic  spectra  excited  by  active  nitrogen.  J. 
Okubo  and  H.  Hamad  a  (Phil.  Mag.,  1928,  [vii],  5S 
37 2 — 380) . — An  examination  of  the  after-glow  spec¬ 
trum  of  active  nitrogen  has  confirmed  the  results  of 
Strutt  and  of  Johnson  and  Jenkins  (A,,  1926,  991). 
No  evidence  for  the  second  group  of  positive  bands 
reported  by  Roark  and  others  (A.,  1927,  395}  was 
obtained.  The  emission  spectra  of  the  vapours  of 
mercury,  cadmium,  zinc,  magnesium,  sodium,  potass¬ 
ium,  thallium,  and  calcium  under  the  bombardment 
of  active  nitrogen  have  been  examined.  Owing  to 
the  immediate  formation  of  solid  nitrides,  only 
negative  results  were  obtained  with  calcium.  In  the 
other  cases  the  arc  lines  but  none  of  the  spark  lines 
were  excited.  The  highest  energy  level  developed 
was  the  4d  level  of  mercury  corresponding  with  an 
excitation  potential  of  9*51  volts.  Although  the 
ionisation  potentials  of  the  other  metals  are  less  than 
9*51  volts  (so  that  ionisation  of  their  vapours  should 
be  possible),  no  energy  levels  higher  than  those 
corresponding  with  9*51  volts  were  developed.  No 
traces  of  band  spectra  due  to  the  formation  or  decom¬ 
position  of  metallic  nitride  were  obtained.  The 
results  are  in  support  of  the  hypothesis  of  Sponer 
(A.,  1926,  8)  that  active  nitrogen  is  neutral  atomic 
nitrogen  produced  as  the  result  of  triple  collisions 


the  dissociation  energy  of  which  should  be  between 
1]  *4  and  13  volts,  so  that  the  spectral  lines  of  other 
gases  excited  in  the  after-glow  should  have  energies 
lass  than  11*4  volts.  A.  E.  Mitchell, 

Reversal  of  neon  lines.  H.  Naqaoka  and  T. 
Mishima  (Proc.  Imp.  Acad.  Tokyo,  1927,  3,  586—589). 
— By  means  of  a  combination  of  a  Lummer-Gehrcke 
plate  with  a  concave  grating,  the  interval  of  reversal 
has  been  determined  for  a  number  of  neon  lines  of 
t li e  typ e  1  s — 2p ,  begi nning  with  5 8 52  A.  (1  ,s2  —  2 p t ) 
and  extending  to  6507  A.  (U4™2p8). 

R.  A.  Morton, 

Spectrum  of  ionised  sodium.  F.  H.  Newman 
(Phil.  Mag.,  1928,  [vii],  5,  150—159).— Accurate 
measurements  of  the  Nan  spectrum  excited  by  an 
elcctrodcless  discharge  have  been  made  and  137  lines 
between  2386*41  and  4830*9  A.  measured.  The 
lines  at  2138*4  and  3318*0  A.,  previously  observed  by 
Schillinger  (A.,  1909,  ii,  369)  and  Foote,  Meggers,  and 
Mohler  (A.,  1922,  ii,  598),  respectively,  were  not 
obtained.  The  series  includes  a  number  of  lines  not 
reported  by  these  observers  and  does  not  include  other 
lines  attributed  by  them  to  the  Nan  spectrum.  A 
preliminary  analysis  of  the  results  shows  no  sequences 
or  lines  obeying  the  Ritz  formula,  but  there  are  many 
pairs  of  lines  with  constant  frequency  separations. 

A.  E.  Mitchell. 

Series  spectra  of  chlorine,  Cl  II,  Cl  in,  Ci  IV, 
Cl  v,  and  of  Si  ii,  P  hi,  and  S  rv.  I.  S.  Bowen 
(Physical  Rev.,  1928,  [ii],  31,  34 — 38). — Twenty-six 
lines  in  On,  88  in  Cl  in,  26  in  Cl  iv,  and  17  in  Civ  are 
classified.  Five  additional  lines  in  Sin,  15  in  Pm, 
and  13  in  S  iv  are  identified.  A.  A.  Eldridge. 

Spectrum  of  the  corona.  I.  M.  Freeman 
(Nature,  1928,  121,  169 — 170). — About  two  thirds 
of  the  coronal  lines  given  by  Campbell  and  Moor©  can 
be, connected  with  the  argon  lines  and  terms  given  by 
Meissner.  A.  A.  Eldridge. 

Inverse  Stark  effect  in  principal  potassium 
series.  W.  G-rotrian  and  G.  Ramsauer  (Physikal. 
Z.,  1927,  28,  846 — 856). — The  inverse  Stark  effect  in 
the  sec cuid  term  of  the  potassium  lines  4047*201  and 
4044*140  A.  and  in  the  third  term  of  the  lines  3447*701 
and  3446*722  A.  has  been  determined  as  a  function 
of  the  electric  force  up  to  10s  and  8x  104  volts  cm."1, 
respectively.  The  total  displacement  towards  the 
red  varies  as  the  square  of  the  electric  force.  The 
shorter  wave-length  component  of  each  doublet  is 
resolved  into  two  further  components.  The  results 
are  in  good  agreement  with  the  theories  of  Becker  and 
Thomas.  R.  W.  Lunt. 

Intensities  of  forbidden  multiplets.  J.  Taylor 
(Phil.  Mag.,  1928,  [vii],  5,  166 — 172).— Measurements 
have  been  made  of  the  intensities  of  the  l2S — 32jD5,2 
and  12S—Z2DV2  lines  of  potassium.  The  results  show 
that  for  dilute  concentrations  the  ratio  of  the  intensi¬ 
ties  is  given  by  the  Sum  rule  and  in  conjunction  with 
the  results  of  Ornstein  and  Burger  (Naturwiss.,  1927, 
15,  32)  it  is  concluded  that  the  ratio  is  normal  for 
forbidden  multiplets.  The  relative  change  of  the 
ratio  of  the  maximum  intensity  of  these  lines  to  the 
non-forbidden  l2S—$2P^2  and  l2iS— 32P12  lines  shows 
that  the  relative  intensity  of  the  forbidden  to  the 
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permissible  lines  increases  with  both  current  and 
vapour  density*  It  is  suggested  that  the  forbidden 
lines  are  brought  up  by  the  action  of  ionic  electric 
fields  and  that  their  intensities  increase  with  the  field 
strength,  a  view  which  is  in  accordance  with  the 
results  of  Takaraine  and  Werner.  A,  E.  Mitchell. 

New  lines  in  the  arc  spectrum  of  manganese 
and  rectification  of  these  between  2500  and 
2300  A.  S,  Pina  be  Rubies  (Anal,  Fis.  Quinn, 
1927,  25,  494 — 502) .—Since  a  previous  investigation 
of  the  arc  spectrum  of  manganese  (A.,  1927,  892) 
yielded  a  spectrum  different  from  that  oft,  Fuchs 
(A.,  1915,  ii,  497)  in  the  region  2500 — 2300  A.,  this 
portion  of  the  spectrum  has  been  re-examined.  It  is 
shown  that  the  difference  is  due  to  the  presence  of 
22  new  lines  of  manganese  and  to  the  absence  of  20 
lines  due  to  iron  and  nickel  considered  by  Fuchs  as 
lines  of  manganese.  Various  other  lines  in  Fuchs* 
spectrum  which  are  apparently  due  to  impurity  are 
recorded  and  attention  is  drawn  to  errata  in  IC&yser’s 
41  Tabelle  der  Hauptlinien  der  Linienspektra  aller 
Elemente  (1926).”  J.  S.  Carter. 

Arc  spectrum  of  antimony.  S.  L.  Malurkar 
(Free.  Garab.  Phil.  Soc,,  1928,  24,  85— 88).— Pro¬ 
visional  term  values  are  given  for  the  arc  spectrum 
of  antimony.  Certain  levels  have  been  fitted  into  the 
IIund-Heisenberg  scheme.  R.  A.  Morton. 

Under-water  spark  spectra  of  various  metals. 
(Miss)  E.  J.  Allin  (Trans.  Roy.  Soc.  Canada,  1927, 
[hi],  21,  III,  231 — 235). — A  continuation  of  previous 
work  (Clark  and  Cohen,  A.,  1926,  766).  The  under- 
Tvater  spark  spectrum  of  tungsten  shows  about  90 
reversals  between  4000  and  2300  A.  Tellurium  and 
thorium  also  show  some  reversed  lines  in  the  region 
2 1 0 0—2 60 0  A .  and  2400 — 3000  A . ,  respectively.  Mo 
reversed  lines  have  been  observed  in  the  under -water 
spark  spectrum  of  uranium.  The  spectrum  is  per¬ 
fectly  continuous  and  intense,  with  neither  absorption 
nor  emission  lines  in  it,  and  extending  well  below 
2000  A.  The  under- water  spark  between  uranium 
terminals  should,  therefore,  be  useful  as  a  source  of 
continuous  radiation  in  the  ultra-violet.  The  intensity 
remains  practically  constant  to  about  2050  A.,  after 
which  it  falls  off  rapidly.  M.  S,  Burr. 

Iodine  resonance  spectra  excited  by  the 
yellow  mercury  lines,  C,  N.  Warfield  (Physical 
Bev,,  1928,  [ii],  31,  39— 51}.— The  spectrum  of 
iodine  vapour  excited  by  the  yellow  mercury  line 
5771*2  A.  consists  of  a  series  of  doublets  the  main 
lines  of  which  conform  closely  to  Mccke’s  formula, 
limt,  excited  by  the  yellow  line  5792*3  A.  consists  of 
three^ series  of  doublets,  one  of  which  embraces  two 
anti-Stokes  members,  and  another  one  such  member. 

,  ,  A.  A.  Eldrxdge. 

Emission  spectra  of  various  elements  in  the 
lower  quartz  region.  (Miss)  M.  C.  M.  McDonald 
(I fans.  Roy.  Soc.  Canada,  1927,  [iii],  21,  HI,  223— 
230).— A  continuation  of  previoug  work  (A.,  1927, 390). 
In  the  lower  quartz  region,  spark  spectra  only  of  the 
following  elements  have  been  determined  :  thulium, 
lutecium,  praseodymium ,  europium,  and  hafnium, 
and  both  arc  and  spark  spectra  of  samarium,  gado¬ 
linium,  erbium,  ytterbium,  dysprosium,  and  niobium. 


A  few  new  lines  are  recorded  for  thulium,  dysprosium, 
ytterbium,  lutecium,  praseodymium,  and  europium; 
niobium  has  more ;  hafnium  resembles  zirconium  in 
having  many  lines  in  this  region.  M.  S.  Burr. 

Double  excitation  of  upper  levels  in  the  mer¬ 
cury  atoms  by  collisions  of  the  second  kind.  H, 
Rentler  and  B.  Josephy  (Phil.  Mag.,  1928,  [vii],  5, 
222). — An  explanation  of  the  observations  of  Wood 
{ibid,,  1927,  [vii],  4,  466)  of  the  abnormal  excitations 
of  the  mercury  lines  at  2856  and  4916  A.  is  offered 
from  the  author's  results  (Naturwiss.,  1927,  15,  540). 
There  it  was  shown  that  the  upper  levels  of  an  atom 
are  excited  in  high  selectivity  by  collisions  of  the 
second  kind  if  the  energy  of  the  colliding  atom  can  bo 
accepted  very  completely  by  the  atom  struck.  It  is 
suggested  that  at  the  collision  of  two  metastable 
mercury  atoms  this  effect  of  resonance  can  have  the 
result  that  one  absorbs  the  whole  energy,  2x4*68 
volts,  whilst  the  other  returns  to  the  normal  state. 
It  is  significant  that  mercury  has  a  resonance  level 
at  9*25  volts,  leaving  only  0*11.  volt  to  be  transformed 
into  translational  energy.  The  level  giving  rise  to 
the  above-mentioned  lines  would  then  be  that  under 
the  resonance  point  3£,  A,  E.  Mitchell. 

Fine  structure  of  mercury  lines.  W.  H. 
McCurdy  (Phil.  Mag.,  1928,  [vii],  5,  386— 392).— Sec 
this  vol.,  100, 

Laws  of  X-ray  absorption.  J.  A.  Gray  (Trans. 
Roy.  So c,  Canada,  1927,  [iii],  21,  III,  179—184).— 
Certain  empirical  formula  connecting  the  wave¬ 
length  of  X-rays  with  the  atomic  absorbing  co¬ 
efficient  and  atomic  number  of  the  absorbing  body 
have  been  tested  by  application  to  the  available 
experimental  data  for  the  K,  L}  and  M  absorptions, 
respectively,  and  have  been  found  to  be  in  much 
closer  agreement  with  the  experimental  observations 
than  those  hitherto  proposed.  Values  for  the  ratio 
of  the  fluorescent  mass  absorption  coefficients 
(t/pW(~/p)a>  X— Xjt  have  been  calculated. 

M.  S.  Burr. 

Intensity  relationships  in  L  X-ray  series.  A. 
Johsson  (Z.  Physik,  1928,  46,  388— 391).— The 
intensities  of  the  stronger  lines  in  the  L-spectra  of 
molybdenum,  rhodium,  palladium,  and  silver  have 
been  obtained  by  the  use  of  the  Geiger  chamber,  and 
the  results  corrected  for  anticathode  absorption, 
The  doublets  Lxv  a*,  plf  as  well  as  l%  ij?  obey  the 
intensity  rules  valid  in  the  optical  region,  but  the 
(L,  doublet  fits  these  rules  only  for  metals  in  which 
the  M  iv  and  N  v  levels  have  the  full  complement  of 
electrons.  For  the  doublets,  a1 :  «2  :  (J,  the  calculated 
intensities  are  9:1  :  5 ;  for  l ;  if,  2  ;  1 ;  for  p2  :  yv  2  :  1 ; 
for  silver  and  palladium  the  observed  intensity  ratios 
are  in  good  agreement,  but  for  rhodium  and  molyb¬ 
denum  the  results  do  not  agree,  ep.,  p2 :  yx  for 
molybdenum  is  2  :  T7,  IT  A.  Morton, 

/{-Series  spectrum  of  tungsten.  K.  C,  Maz tim¬ 
ber  (Z.  Physik,  1928,  46,  449— 450).— The  line 

(0*218  A.)  in  the  X-ray  spectrum  of  tungsten  has  been 
obs erv eel  in  the  firs t  ord c r.  B *  A.  M orton , 

Discontinuities  of  absorption  in  the  inter¬ 
mediate  region  fit-bands  of  carbon,  nitrogen, 
and  oxygen).  J,  Thtbato  (Compt.  rend.,  1928, 
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186,  308 — 309).— By  means  of  the  authors  spectro¬ 
graph  (A.,  1927,  803)  using  a  current  of  100  miliiamp, 
on  an  anticathode  of  high  at.  wfc.,  a  continuous  radi¬ 
ation  has  been  observed  for  carbon,  nitrogen,  and 
oxygen  similar  to  that  produced  by  ordinary  X-rays, 
but  with  abrupt  discontinuities.  The  discontinuities 
which  show  a  fine  structure  and  are  bounded  on  the 
high-frequency  side  by  a  white  ray  decrease  in  inten¬ 
sity  in  the  order  carbon,  nitrogen,  oxygen,  and  their 
wave-lengths  are  43*5,  31*1,  and  23*5  A.,  respectively. 
Since  the  absorption  bands  are  produced  with  much 
smaller  quantities  of  absorbing  material  than  in  the 
ease  of  ordinary  X-rays,  a  very  sensitive  method  of 
analysis  is  indicated.  J.  Grant. 

Scattering  of  X-rays  by  gases.  J.  A.  Gray  and 
H.  M.  Gave  (Trans.  Rov.  Soc,  Canada,  1927,  [iii],  21, 
III,  157 — 161). — A  continuous -flow  method  for 
measuring  the  distribution  of  X-rays  scattered  by 
gases  is  described,  and  the  results  of  preliminary 
experiments  on  carbon  dioxide,  nitrogen,  and  oxygen 
are  given.  The  intensity  h  of  the  radiation  scattered 
per  unit  solid  angle  in  the  direction  0,  by  the  extra - 
nuclear  electrons  of  an  atom,  ion,  or  a  molecule, 
equals  J(e4/2m2c4)F2(l-f-cos20),  where  J  is  the  intensity 
of  the  primary  radiation  per  sq.  cm.,  e  the  charge  and 
m  the  mass  of  an  electron,  and  c  the  velocity  of  light. 
F ,  the  scattering  function  for  a  single  molecule, 
depends  on  the  wave-length,  and  0  on  the  distribution 
and  natural  frequencies  of  the  electrons,  and,  in  the 
case  of  a  molecule,  on  the  orientation.  The  wave¬ 
lengths  used  were  T50  and  0*9  A,  For  small  angles 
of  scattering,  F  is  proportional  to  the  number  n  of 
electrons  in  the  molecule,  and,  for  zero  angle,  is 
probably  equal  to  n,  whilst  1@  varies  as  n2.  /0/Jw/s  is 

of  the  order  2n  and  F0jF^%  of  the  order  nh.  These 
values  are  considerably  smaller  than  those  obtained 
for  atoms  by  measurement  of  the  intensities  of  X-rays 
reflected  from  crystal  planes,  probably  because,  in 
the  latter,  the  unmodified  radiation  alone  contributes 
to  the  final  result.  Curves  are  also  given  showing  the 
distribution  of  the  scattered  radiation  from  thin 
plates  of  paraffin  wax  and  graphite,  M.  S.  Burr. 

Experimental  study  of  the  absorption  formula 
of  the  X-rays,  I.  M.  Ishino  and  S,  Kawata 
(Menu  Coll.  ScL  Kyoto,  1927,  10,  311—316).— The 
variation  of  the  absorption  coefficient  of  X-rays  with 
the  atomic  number  of  the  absorbers  has  been  studied 
for  the  absorption  of  the  Ka  lino  of  molybdenum. 
The  absorbers  were  chiefly  used  in  the  form  of  salts 
dissolved  in  water.  The  results  are  in  substantial 
agreement  with  those  of  Wing&rdh  (A.,  1922,  ii,  249). 

W,  E.  Downey. 

Measurement  of  X-radiation  in  H-units.  H 
Kustner.  (Physical.  Z.,  1927,  28,  797— 803).— The 
technique  appropriate  to  the  measurement  of 
X-radiation  in  terms  of  a  new  unit  of  dosage  called 
the  Rontgen-  or  J?-unit  is  described.  R,  W.  Lunt. 

Excitation  of  spectra  by  high-frequency 
oscillations.  ML  Ponte  (Nature,  1928,  121.  243— 
244).— Clarke's  results  (A.,  1927,  1119)  are  attributed 
to  the  kind  of  discharge  employed,  and  not  to  the 
wave-length.  An  oscillator  of  wave-length  TOO  m.? 
and  power  only  20  watts,  produces  a  brilliant  electrode - 
less  mercury  discharge.  This  mode  of  excitation  is 


extremely  sensitive  to  the  presence  of  organic  impuri¬ 
ties.  Experiments  with  the  electrodeless  or  one- 
electrode  discharge,  using  wave-lengths  of  TOO  or 
5 — 10m.,  have  not  demonstrated  any  modification  of 
the  emitted  wave-lengths,  alterations  in  the  relative 
intensities  of  the  lines  being  due  to  changes  in  pressure 
or  strength  of  excitation.  A.  A.  Eldridge. 

Duration  of  Stark  effect  in  hydrogen  and 
nitrogen.  H.  Kerschbaum  (Ann.  Physik,  1927, 
[iv],  84,  930—938).' — The  duration  of  the  Stark  effect 
in  Hjs  and  Hy  has  been  determined  from  observations 
on  canal  rays  and  is  found  to  be  constant ;  ^  the 
duration  of  the  negative  nitrogen  band  4278  A.  is 
2*54 X  10"8  sec.,  be.,  approximately  twice  that  of  the 
spark-excited  band.  R.  W.  Lunt. 

Measurement  of  the  life«period  of  excited 
atomic  states.  K.  W.  Meissner  and  W.  Graff- 
under  (Ann.  Physik,  1927,  [iv],  84,  1009 — 1046). — 
Experimental  methods  arc  reviewed  and  a  new 
arrangement  is  described.  The  maximum  half-life 
period  for  the  s5  state  of  neon  is  about  7  x  KH  sec., 
and  for  argon  3x  10~3  sec.  The  investigation  of  the 
relation  between  life -period  and  pressure  discloses  a 
maximum  for  neon  at  1*5—2  mm.  The  half-value 
period  for  the  absorption  capacity  varies  with  different 
lines  with  the  same  end  term.  The  interpretation  of 
this  result  is  discussed.  Intense  irradiation  decreases 
t  h  e  pe  rs  is  ten  c  e  of  in  etas  table  s  ta  tes .  R ,  A .  Morto  n  . 

Ionisation  potential  and  atomic  number.  G. 
Piccardi  (Atti  11.  Accad.  Lineei,  1927,  [vi],  6,  305 — 
311). — It  is  shown  that  a  family  of  parabolic  curves' 
is  obtained  if  the  difference  between  the  primary 
ionisation  potential  of  an  clement  and  that  of  the 
element  possessing  but  one  electron  in  the  outermost 
orbit  of  the  first  element  be  plotted  as  a  function  of 
the  atomic  number.  R.  W.  Lunt. 

Relations  between  the  first-  and  second-order 
ionisation  potentials  of  homologous  elements, 
G.  Piccardi  (Atti  R.  Accad.  Lineei,  1927,  [vi],  6, 
428 — 431). — Using  the  relationships  found  previously 
(cf.  preceding  abstract)*  the  following  ionisation 
potentials  have  been  calculated ;  germanium  7*52, 
arsenic  9*04,  antimony  8*46,  bismuth  8*48,  selenium 
9  02,  tellurium  8*43,  polonium  846,  chlorine  12*26, 
bromine  10*47,  iodine  9*76,  element  85  9*65,  xenon 
12*33,  radon  11*96.  It  is  shown  that  the  first-  and 
second -order  ionisation  potentials  (Fx  and  Fn)  of  a 
group  of  homologous  elements  are  related  by  the 
expression  Vn  :  FI=r,  where  r  is  constant  in  any 
but  the  alkali  metal  group,  with  a  value  of  T9- — 2*2. 
Use  is  made  of  this  relationship  to  calculate  the  first- 
order  ionisation  potentials  of  radium  and  of  the 
missing  element  87  from  the  known  value  of  10*23 
of  the  second -order  ionisation  potential  of  radium. 
The  values  are  5*35  and  4*24  volts,  respectively. 

0.  J.  Warner. 

Actino-eleotric  effects  in  argentite,  W.  A. 
Schneider  (Physical  Rev.,  1928,  [ii],  34,  82—89).—* 
The  seat  of  conversion  of  light  into  electronic  energy 
is  at  both  contacts  as  well  as  at  certain  points  on  the 
crystal ;  if  the  crystal  structure  is  destroyed,  no  effect 
is  observed.  The  current  i~Ae~at,  where  t  is  the 
total  time  of  exposure  and  values  of  a  depend  on  the 

time  of  recover v,  A.  A.  E  lurid  oe, 
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Photo-electric  effect.  P.  W.  Bridgman  (Physical 
Rev.,  1928,  [ii],  31,  90 — 100). — The  equality  of  the 
stopping  potentials  follows  from  very  general  con- 
siderations,  not  involving  any  assumptions  as  to 
mechanistic  details,  or  even  the  third  law  of  thermo¬ 
dynamics.  The  differences  between  (a)  the  photo¬ 
electric  and  thermionic  work  functions,  (b)  the 
specific  heat  and  surface  charge,  (c)  the  entropy  and 
surface  charge  at  0°  Abs,  aro  universal  constants  for 
all  metals,  and  probably  each  zero. 

A.  A.  Eldridge. 

Spatial  distribution  of  photo-electrons  pro¬ 
duced  by  X-rays.  E.  J.  Williams  (Nature,  1928, 
121,  134 — 135). — Results  of  an  investigation  of  the 
longitudinal  distribution  of  photo- electrons  indicate 
an  average  forward  component  of  momentum  of  the 
photo- electrons  which  is  appreciably  greater  than  the 
momentum,  hv/c,  of  an  incident  quantum.  The 
results  of  other  observers,  except  those  of  Auger, 
exhibit  an  “  excess  asymmetry/1  Experimental 
results  on  dispersion  seem  to  prohibit  all  theories 
except  Auger  and  Perrin’s  <f  cos2  0  ”  law. 

A.  A.  Eldridge. 

Work  of  evaporation  of  thermions.  A.  Smekal 
(Z.  Physik,  1928,  46,  451— 452).— Michel  (A.,  1927, 
919)  claims  that  the  work  of  evaporation  A  9  of 
thermions  from  alkaline-earth  oxides  is  hotter 
expressed  by  the  relation  A  9 . 62 — constant  than  by 
Aq  .  b= constant,  b  being  tho  shortest  distance  between 
two  atoms  at  the  surface  of  the  emitting  oxide.  On 
the  basis  of  measurements  by  Espe  (A,,  1927,  604), 
it  is  contended  that  tho  claim  rests  on  inadequate 
evidence.  R.  A.  Morton. 

[Work  of  evaporation  of  thermions.]  G.  Michel 
(Z.  Physik,  1928,  46,  453 — 454). — A  reply  to  Smekal 
(preceding  abstract).  The  data  of  Espe  do  not 
invalidate  the  argument.  Sommerfeld  (Naturwiss., 
1927,  i5,.825)  uses  a  formula  for  the  work  of  evapor¬ 
ation  of  thermions,  which  corresponds  with  the  use 
of  b2  rather  than  b .  R.  A.  Morton.  , 

Behaviour  of  slow  electrons  in  mercury 
vapour.  PL  Beuthe  (Ann.  Physik,  1927,  [iv],  84, 
949 — 975).~Ramsauer,s  method  for  determining  the 
effective  cross -sectional  area  of  a  gas  has  been  adapted 
to  mercury  vapour  by  using  thermions  instead  of 
photo-electrons.  The  effective  cross-sectional  area 
has  been  plotted  against  electron  velocities  expressed 
in  volts1/- ;  the  curve  exhibits  two  maxima,  one  at 
3  volts  being  well  marked,  and  another  at  4*9  volts 
being  less  definite.  At  low  pressures  (0-002— 
0*006  mm.)  the  maximum  at  3  volts  is  higher  and  more 
clearly  defined  than  at  higher  pressures.  The 
effective  cross-sectional  area  is  very  small  for  small 
electron  velocities,  so  that  mercury  vapour  resembles 
tho  noble  gases  in  respect  of  its  behaviour  towards 
very  slow  electrons.  The  mercury  atom  seems 
capable  of  accumulating  and  retaining  for  a  fairly 
long  period  those  electrons  which  strike  it  at  velocities 
too  small  to  effect  excitation.  R.  A.  Morton. 

Energy  distribution  among  secondary  elec¬ 
trons  from  nickel,  aluminium,  and  copper. 
JX  A.  Wells  (Phil.  Mag.,  1928,  [vii],  5,  367—371).— 
An  examination  of  tho  distribution  of  secondary 
electrons  from  nickel,  .aluminium,  and  copper  has 


shown  that  in  all  eases  there  are  a  few  secondary 
electrons  with  energies  of  tho  same  order  as  those  of 
tho  primary  beams.  The  number  having  high  energy 
values  is  relatively  small.  Within  a  certain  range 
the  number  of  electrons  having  a  given  energy  or 
greater  up  to  the  maximum  energy  of  any  being 
emitted  is  a  probability  function  of  the  secondary 
current  and  secondary  voltage,  A.  E,  Mitchell. 

Tracks  and  radiation  of  electrons  emitted  by 
hydrogen.  T,  Engst  (Ann.  Physik,  1927,  [iv],  84, 
880 — 890) . — Mathematical .  R,  W,  Lunt. 

New  evidence  of  the  existence  of  charges 
smaller  than  the  electron,  («)  The  micro- 
magnet.  (5)  Law  of  resistance,  (c)  Comput¬ 
ation  of  errors  of  the  method.  F.  Ehrenhaft 
and  E.  Wasser  (Phil.  Mag.,  1928,  [vii],  5,  225—241), 
— A  new  method  for  the  measurement  of  heterogen¬ 
eous  strong  magnetic  fields  of  small  dimensions  is 
described.  By  this  means  the  mass  susceptibilities 
of  colloidal  particles  of  silver  and  selenium  have  been 
shown  to  bo  in  perfect  agreement  with  the  accepted 
values  for  the  materials  in  bulk.  The  results  of 
measurements  of  140  particles  of  various  densities 
show  that  single  particles  produced  in  different  ways 
have  their  normal  densities  and  structures.  The 
smallest  charge  associated  with  a  particular  particle 
has  been  shown  to  be  less  than  the  electron.  For 
gold  particles  the  value  1  x  10~10  E.S.U.  was  often 
found.  Depending  on  whether  the  law  of  resistance 
is  linear  or  exponential,  these  values  may  vary  by 
10 — 15%,  but  in  any  case  they  do  not  approach  tho 
charge  on  the  electron.  A.  E.  Mitchell. 

Production  of  the  atomic  and  molecular  rays 
of  sodium  and  of  iodine.  W.  Jo  no  (Sexagint 
[Osaka  celebration],  Kyoto,  1927,  273 — 278), — 
Sodium  to  be  used  for  the  production  of  atomic  rays 
may  bo  obtained  by  the  thermal  decomposition  of 
sodium  azide.  Apparatus  for  the  production  of  tho 
atomic  rays  of  sodium  and  of  iodine  is  described. 

H.  F.  Gillbe. 

Production  and  measurement  of  molecular 
beams.  T.  H.  Johnson  (Physical  Rev,,  1928,  [ii], 
31, 103 — 114). — The  beam  is  detected  and  its  intensity 
measured  by  the  increase  in  pressure  produced  in  an 
ionisation  gauge  when  the  gauge  is  moved  to  allow 
the  beam  to  enter  it  through  a  narrow  slit.  Tho 
method  is  applicable  to  beams  of  non-condensible  and 
chemically  inactive  gases,  as  well  as  to  condensible 
or  chemically  active  molecules,  A  change  of  pressure 
of  3xl0~8  mm.  (3  mm,  galvanometer  deflexion) 
corresponds  with  a  beam  intensity  of  about  5  X 10 13 
mol./em.2/sce.  The  probability  of  adsorption  of  a 
mercury  molecule  on  glass  is  found  to  be  1CM  per 
collision,  A.  A,  Eldridge. 

Cathode  rays  in  the  electrodeless  ring  ^  dis- 
charge,  G.  Herzberg  (Phil,  Mag.,  1928,  [vii],  5, 
446 — 448). — An  investigation  of  the  electrodeless 
ring  discharge  in  hydrogen  in  a  quartz  tube  has 
shown  a  phosphorescence  of  the  tube  walls,  continuing 
after  the  discharge  has  ceased,  similar  to  that  reported 
by  J.  J,  Thomson  (A.,  1926,  988)  on  glass  walls. 
Contrary  to  Thomson’s  experience,  it  is  shown  that 
the  radiation  causing  the  phosphorescence  jis  affected 
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by  adjacent  magnetic  fields,  thus  indicating  that  it  is 
composed  of  cathode  rays  coming  from  the  middle  of 
the  tube  where  the  discharge  took  place  under 
ordinary  conditions.  The  velocity  of  these  rays  is 
heterogeneous.  A  mechanism  for  their  production 
is  suggested.  A.  E.  Mitchell. 

Continuous  emission  spectra  produced  by 
electrodeless  discharge.  G.  Balasse  (Cornpt. 
rend.,  1928,  188,  31.0— 311}.— The  theory  previously 
proposed  (A.,  1927,  490)  and  the  fact  that  elements 
in  five  different  columns  of  MendehScv’s  table  show 
continuous  emission  spectra  produced  by  electrodeless 
discharge  indicate  that  this  phenomenon  is  character¬ 
istic  of  all  elements.  The  spectra,  which  appear  to 
increase  in  intensity  with  the  atomic  number  of  the 
element  used,  may  be  correlated  with  the  continuous 
spectra  observed  in  the  X-ray  region.  J,  Grant. 

Influence  of  very  small  quantities  of  substances 
on  the  running-voltage  in  noble  gas  [discharges]. 
F.  M,  Penning  (Z.  Physik,  1928,  48,  335— 34S),— 
Quantitative  experiments  have  been  made  on  the 
discharge  voltages  of  mixtures  of  mercury,  argon,  etc., 
in  very  small  amount,  in  otherwise  practically  pure 
neon.  The  results  indicate  that  the  foreign  atoms 
become  ionised  by  the  metastable  neon  atoms.  This 
process  is  conditional  upon  the  relation  ¥/  <  VmtU 
being  the  ionisation  potential  of  the  foreign  gas 
and  VwU  the  energy  of  the  metas table  states  of  neon, 
16*5  and  16*6  volts.  The  validity  of  this  explan¬ 
ation  has  been  tested  for  mercury,  argon  containing 
0-01 — 0  05%  of  krypton,  hydrogen,  and  nitrogen. 
Similarly,  experiments  with  argon  as  the  principal 
gas  ( 11*5  and  11*7  volts)  and  mercury,  iodine, 
krypton,  xenon,  carbon  monoxide,  carbon  dioxide, 
and  nitric  oxide  as  added  substances  indicated  that  the 
only  departure  from  the  above  explanation  was  with 
nitric  oxide.  The  term -scheme  of  nitric  oxide  does 
not  render  this  result  very  surprising.  Preliminary 
experiments  with  helium  as  the  main  gas  also  fall 
into  line  with  the  theory.  R.  A.  Morton. 

Measurement  of  mobilities  of  ions  in  gases. 
M.  Laporte  {Ann.  Physique,  11)27,  [x],  8,710 — 145), — 
The  experimental  results  so  far  obtained  in  this  field 
support  the  view  that  ionic  mobilities  are  distributed 
according  to  a  continuous  curve  (cf.  this  voL,  102). 
Zelcny  (Phil.  Trans.,  1901,  A,  195,  193)  supposed  that 
his  extrapolated  figure  for  the  ionic  mobility  from  the 
gas-stream  method  indicated  the  presence  of  only 
one  mobility,  but  actually  it  may  be  only  an  average 
figure.  The  results  of  Erikson  (Physical  Rev.,  1922, 
[ii],  20,  117)  also  demand  the  existence  of  ions  of 
different  velocities  and  cannot  be  explained  by  ions 
of  different  ages.  Nolan  (Proe.  Roy.  Irish  Acad., 
1920,  35,  38)  on  plotting  the  current  passing  through 
the  ionised  gas  against  voltage  obtained  breaks,  and 
concluded  thence  that  the  ions  were  divided  into 
groups  each  with  a  specific  mobility;  most  of  the 
breaks,  however,  are  probably  duo  to  irregularities  in 
his  gas  stream,  and  the  remainder  can  be  explained 
by  changes  of  curvature  in  the  mobility  distribution 
curve.  Franck  and  PohFs  method  (Verb.  Physikal. 
Gcs.,  1907,  9,  69)  gives  very  different  results  from 
those  of  other  workers,  since  the  metallic  gauze 
employed  does  not  completely  divide  the  auxiliary 


field  which  separates  the  positive  and  negative  ions 
from  the  field  of  observation.  Tyndall  and  Grindley 
(A.,  1926,  219)  have  studied  the  effect  of  humidity  on 
the  mobility  of  ions  in  air,  and  their  results,  which 
agree  with  those  of  the  authors,  give  continuous  curves 
with  no  maxima,  showing  that  ionic  mobilities  do  not 
fall  into  a  number  of  sharply  separated  groups. 

S.  J.  Gregg. 

Ionisation  by  collision.  J.  Taylor  (Phil.  Mag., 
1928,  [vii],  5,  445 — 446).— A  reply  to  a  discussion  bv 
Huxley  (A.,  1927,  709)  of  the  author’s  previous 
contribution  to  the  controversy,  A.  E.  Mitchell, 

Unsold’s  theory  of  the  chromosphere.  W. 
Anderson  (Z,  Physik,  1928,  46,  445—148). — The 
theory  of  the  chromosphere  developed  by  Unsold 
(A.,  1927,  1006)  is  open  to  serious  objections.  The 
partial  pressure  of  singly -ionised  calcium  atoms  in  the 
upper  layers  of  the  chromosphere  is  calculated  to  be 
not  greater  than  HH3  atm.,  whilst  the  partial,  pressure 
of  electrons  is  of  the  order  IG~n  atm.,  whereas 
Unsold’s  theory  assumes  that  the  partial  pressure  of 
calcium  is  of  the  order  10"8  atm,  Milne's  theory  is 
also  criticised.  R.  A.  Morton. 

Diamagnetic  susceptibility  of  hydrogen  and  of 
helium.  S.  0*  Wang  (Proc.  Nat,  Acad,  Sei,,  1927, 
13,  798 — 800). — Mathematical,  R,  W.  Lent. 

Report  of  the  German  Commission  on  atomic 
weights.  VIII,  M.  Bodenstein,  O.  Hahn,  O. 
Honigschmid,  and  R,  J,  Meyer  (Ber,,  1927,  61,  [B], 
1 — 31). — The  report  is  divided  into  three  sections 
treating  respectively  determinations  of  at.  wts.  by 
physico-chemical  and  chemico- gravimetric  processes 
and  the  progress  in  the  question  of  isotopes  among 
ordinary,  non-radioactive  elements.  The  values 
A~39‘94  instead  of  39*88,  Ti=47-90  instead  of 
48*1,  and  Y=88*9a  instead  of  88*90  are  adopted. 
For  certain  elements  the  at.  wts,  of  which  depend  more 
or  less  directly  on  that  of  silver  (107*880),  regarded  as 
affected  with  a  possible  uncertainty  of  I  in  10,000, 
the  second  decimal  is  given  as  sub-index  since  new 
investigations  of  the  at.  wt,  of  silver  tend  greatly 
to  confirm  the  value  adopted  previously. 

*  H.  Ween. 

Exact  determination  of  radon.  J.  von  Wes- 
ZELSSKY  (Physikal.  2.,  1927,  28,  757-761},— 

Modifications  introduced  into  the  author's  earlier 
technique  (A.,  1911,  ii,  453 ;  Physikal.  Z,}  1912,  13, 
240)  are  described.  The  procedure  for  the  exact 
determination  of  radon  by  the  intensity  of  its  radi¬ 
ations  is  given.  Probable  errors  and  methods  of 
calibration  are  discussed.  R.  W,  Lent. 

Number  of  a-p articles  emitted  by  thormm-C+- 
C'.  S.  W.  Watson  and  M.  G.  Henderson  (Proc. 
Camb.  Phil.  Hoc.,  1928,  24,  133— 138).— By  an 
ionisation  method,  the  a-particle  emission  of  thorium - 
C+(7  has  been  determined  as  4*26^0*08  X 101* 
particles  per  sec.  per  curie-equivalent  of  y-ray  activity 
when  in  equilibrium  with  radiothorium,  and  when 
measured  by  the  y- rays  of  thorium-C"  through  18  mm. 
of  lead.  Data  on  the  Bragg  curve  over  the  first 
3  cm.  of  the  range  are  in  agreement  with  the  work 
of  I.  Curie  and  Behounek,  but  not  with  that  of 
Henderson  (A.,  1.921,  ii,  817).  R,  A.  Morton, 


Ionisation  curve  of  an  average  a-particle.  N* 
Feather  and  R,  R.  Nimmo  (Proe.  Camb.  Phil.  Soc*, 
1928,  24,  139- — 149)  < — Photographs  have  been  taken 
under  controlled  illumination  of  the  tracks  of  a-par- 
tides  in  a  cloud  expansion  chamber,  and  the  plates 
used  have  been  calibrated.  Photometry  of  the  track 
images  makes  possible  the  calculation  of  the  variation 
of  the  light-scattering  power  of  an  a-particle  track 
over  the  last  2  cm.  in  dry  air  at  15°  and  700  mm. ; 
this  quantity  varies  with  the  ionisation  along  the 
track.  In  air,  helium,  and  hydrogen,  the  maximum 
ionising  efficiency  of  the  a-partiele  occurs  at  velocities 
respectively  appropriate  to  tho  distances  3*0,  2*55, 
and  2*25  mm.  from  the  end  of  its  path  in  dry  air  at 
15°  and  760  mm.  R,  A.  Morton. 

Passage  of  a-rays  and  0-rays  through  matter. 
E.  J.  Williams  (Mem.  Manchester  Phil.  Soc,,  1926 — 
1927,  71,  23 — 39). — Tho  primary  ionisation  due  to 
p-rays  of  approximate  velocity  5  X  109  cm. /sec.  has  been 
determined  by  Wilson's  cloud  method  (Proe.  Roy. 
Soc.,  1923,  A>  104,  192)  in  hydrogen,  nitrogen,  and 
oxygen.  The  theoretical  values  calculated  on  the 
basis  of  J.  J.  Thomson’s  theory  account  for  only 
about  half  of  the  observed  ionisation.  If,  however, 
the  motion  of  the  atomic  electrons  is  taken  into 
account,  there  is  good  agreement  between  observed 
and  calculated  values,  especially  for  hydrogen,  for 
which  the  data  on  which  the  calculation  is  based  are 
most  certain.  The  atomic  stopping  powers  for  a- 
and  p-rays  and  the  relation  between  them  are  dis¬ 
cussed.  Bohr’s  theory  (Phil.  Mag.,  1913,  [vi],  25,  10; 
1915,  [vi],  30, 581)  does  not  give  values  for  the  stopping 
powers  of  oxygen,  nitrogen,  hydrogen,  and  argon  in 
agreement  with  the  experimental  results  of  Williams 
and  Nufctali  (A.,  1926,  1191).  Fowler’s  values 

(Proe.  Camb.  Phil,  Soc.,  1923,  21,  521)  calculated 
from  Henderson's  theory  (Phil.  Mag.,  1922,  [vi],  44. 
680)  also  differ  considerably  from  the  experimental 
results,  but  the  discrepancy  is  markedly  reduced  by 
allowing  for  the  motion  of  the  atomic  electrons.  The 
residual  discrepancy  is  probably  real,  and  there  are 
indications  that  it  may  be  greater  for  a-  than  for 
P-rays.  M.  S.  Burr. 

Relative  ranges  of  0-rays.  J*  A.  Gray  and  B,  W. 
Sargent  (Trans.  Roy,  Soc.  Canada,  1927,  [iii],  21, 
HI i  173 — 178). — The  relative  ranges  of  the  p-rays  of 
radium-JJ  and  uranium in  carbon,  aluminium, 
copper,  tin,  and  lead  have  been  determined  by  an 
ionisation  method  which  is  described.  The  range  is 
the  product  of  the  total  length  of  path  traversed  and 
the  density  of  the  substance.  The  average  range  of  the 
p-rays  of  uranium-X2  in  lead  is  2*2  times  that  of 
the  fi-rays  of  radium -Ah  The  range  increases  with  the 
atomic  number  of  the  substance  penetrated,  and 
the  stopping  power  of  an  atom  for  the  0-rays  of 
uranium-X2  is  approximately  proportional  to  the 
atomic  number.  v  M.  S.  Burr. 

Absorption  and  scattering  of  y-rays  of  radium. 
J,  A.  Gray  and  H.  M.  Cave  (Trans.  Roy.  Soc.  Canada. 
1927,  [iii],  21,  III,  163 — 171). — The  formula?  generally 
employed  for  the  variation  of  the  mass  scattering 
coefficient  cr/p  and  the  fluorescence  mass  absorption 
coefficient  xjp  with  X  give  a  value  for  the  wave-length 
of  hard  y-rays  of  0*018  A.  This  is  too  large  to  account 


for  the  observed  properties  of  recoil  electrons  (cf*  A., 
1925,  ii,  84),  and,  according  to  Compton's  formulae 
for  the  intensity  of  radiation  scattered  per  unit  mass 
and  unit  solid  angle  (Physical  Rev.,  1923,  [ii],  21, 
483),  it  should  be  either  less  than  0*008  A.  or  consist 
of  a  mixture  of  rays  of  wave-length  0*024  and  0*008  A. 
in  equal  proportions.  Absorption  experiments  have 
been  made  which  indicate  that  there  is  only  a  small 
difference  in  wave-length  between  y-rays  filtered 
through  2  and  5  cm.  of  lead,  respectively,  and  hence 
that  hard  y-rays  can  have  only  a  small  proportion  of 
rays  of  wave-length  0*024  A.  The  formula?  generally 
accepted  for  the  variation  of  <j/p  and  t/q  with  X  give 
a  value  of  0*015  A.  for  the  most  penetrating  radiation 
obtained  by  filtration,  and  hence  cannot  be  relied  on. 
Experiments  on  the  distribution  of  scattered  radiation 
have  been  made,  and  there  is  no  evidence  of  the 
presence  in  hard  y-rays  of  rays  of  wave-length  of  the 
order  of  0*024  A.  The  wave-length  is  probably 
nearer  to  0*007  than  to  0*008  A.  xjp  varies  approxim¬ 
ately  as  X2,  and  values  of  xjp  and  or/p  for  different 
values  of  X  are  tabulated.  M.  S.  Burr. 

Speetrography  of  y-rays  by  crystalline  difirae- 
tioru  Frilley  (Conipt,  rend.,  1928, 186,  137 — 139). 
— A  rotating-crystal  method  is  described  for  spectro¬ 
graph  ical  experiments  with  y-rays,  in  which  the 
crystal  consists  of  a  plate  of  mineral  salt.  Spectra 
attributed  to  radium- B  and  radium-0  (35 — 284  X) 
wrero  obtained  from  a  tube  of  radon,  the  shortest 
wave-length  measured  (35  X)  corresponding  with  353 
kilovolts  and  an  angle  of  reflexion  of  21*5', 

J.  Grant. 

Action  of  heat  on  pleochroic  haloes.  J.  H.  J. 
Poole  {Phil.  Mag,,  1928,  [vii],  5,  132—141).— 
Examination  of  some  biotites  has  shown  that  the 
pleochroic  haloes  disappear  when  the  minerals  are 
heated  at  500 — 700°.  The  haloes  disappear  owing 
to  a  progressive  darkening  of  the  body  of  the  mineral 
and  not  to  a  change  in  the  portion  forming  the 
haloes.  The  darkening  of  the  mica  is  accompanied 
by  dehydration.  It  is  suggested  that  the  formation 
of  the  haloes  by  a-rays  is  due  to  the  decomposition  of 
the  weakly  held  water  of  the  biotite  leading  to  local 
areas  of  dehydration.  Application  of  the  results  of 
Duane  and  Scheurer  for  the  a -ray  decomposition  of 
water  do  not  render  the  theory  untenable. 

A.  E.  Mitchell. 

Formation  of  pleochroic  haloes  in  biotite. 
J.  H.  J.  Poole  (Phil.  Mag.,  1928,  [vii],  5,  444).— As 
an  alternative  to  the  theory  advanced  previously 
(preceding  abstract)  it  is  suggested  that  the  water 
liberated  from  biotite  under  the  action  of  a-myn 
causes  direct  oxidation  of  ferrous  to  ferric  iron  with 
the  consequent  change  in  colour  and  formation  of 
haloes.  A.  E.  Mitchell. 

Pleochroic  haloes  and  the  age  of  the  earth,  J. 
Jgly  (Nature,  1928, 1 21,  207 — 208) . — Lotze’s  theory 
(this  vol.,  150)  would  involve  a  large  reduction  of 
density,  of  which  there  is  no  optical  indication. 
Poole’s  theory  is  preferred,  A.  A,  Eldridge, 

Inversion  phenomenon  of  biotit©  exposed  to 
the  action  of  a-rays.  H.  Jedrzejovski  (Compfc. 
rend.,  1928,  186,  135— 137),— The  determination  by 
means  of  a  potassium  photo-electric  cell  of  the 
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blackening  produced  in  a  leaflet  of  biotite  during 
exposure  to  eorays  has  yielded,  a  curve  which  shows 
that  the  amount  of  light  traversing  the  leaflet  fells 
off  rapidly  to  a  minimum  (the  inversion  point)  and 
then  slowly  increases.  It  is  concluded  that  a  pheno¬ 
menon  of  "inversion,  analogous  to  that  of  an  over¬ 
exposed  photographic  plate,  actually  occurs,  but  that 
the  determinations  of  the  ages  of  minerals  from  the 
haloes  produced  may  lead  to  incorrect  results. 

J,  Gra nt. 

Influence  of  high-velocity  electrons  on  lead  and 
copper.  A.  Koenig  (PhysikaL  2.,  1927  ,  28,  838 — 
841). — The  conductivity  of  the  space  surrounding  a 
copper  anticathode  alone,  and  when  covered  with 
lead  foil,  has  been  examined  by  a  sensitive  method 
immediately  after  the  anticathode  had  been  bom¬ 
barded  by  electrons  of  from  4  to  60  kilovolts.  The 
results  show  that  if  a  new  element  is  formed  from 
lead  under  such  conditions  it  cannot  have  a  {bpartiele 
emission  of  half-life  from  33  seconds  to  1300  years  or 
an  a -particle  emission  of  half-life  from  5  X  10c  years 
to  2  seconds.  R.  W.  Lunt. 

Evolution  of  elements.  R.  Cabrera  (Compt. 
rend.,  1928, 186,  228 — 230). — The  formation  of  atoms 
by  means  of  the  association  of  protons  and  electrons 
is  discussed  in  the  light  of  Aston's  conception  of 
“  packing  fractions/1  with  special  reference  to  the 
building-up  and  disruption  of  atoms  by  cosmic  pro¬ 
cesses  and  to  the  explanation  of  the  stability  of  an 
atom  in  terms  of  its  radioactive  properties. 

J.  Grant. 

Wave-mechanics  of  an  atom  with  a  non- 
Coulomb  central  field.  I,  Theory  and  methods. 
II.  Results  and  discussion.  3D,  R,  Hartrbe 
(Proc.  Camb.  Phil.  Soc.3  1928,  24,  89—110,  111— 
132). — I.  Methods  are  given  for  the  determination  of 
the  characteristic  values  and  functions  of  the  wave 
equation  of  Schrodinger  for  a  non-Coulomb  central 
field,  for  which  the  potential  is  given  as  a  function 
of  the  distance  from  the  nucleus. 

II.  For  a  given  atom  it  is  possible  by  a  method  of 
successive  approximations  to  find  a  field  such  that 
the  solutions  of  the  wave  equation  for  the  core 
electrons  in  this  field  (corrected  in  certain  ways) 
give  a  distribution  of  charge  which  reproduces  this 
“  self-consistent field.  The  field  has  been  calculated 
for  He,  Rb+,  jSV,  and  Cl~ ;  satisfactory  agreement  is 
shown  between  observed  and  calculated  X-ray  and 
optical  terms,  and  for  helium  between  observed  and 
calculated  ionisation  potentials,  R,  A.  Morton. 

Simple  derivation  of  the  hydrogen  energy 
levels  in  wave  mechanics.  A.  E.  Rfark  (J,  Opt. 
Soc.  Amcr.,  1928,  16,  40 — 43) . — Mathematical.  The 
values  of  the  energy  levels  corresponding  with  the 
circular  orbits  in  Bohr's  theory  of  the  hydrogen  atom 
have  been  derived  bv  wave  mechanics. 

W.  E.  Downey. 

Waves  associated  with  moving  electrons. 
(Sir)  J.  J.  Thomson  {Phil.  Blag.,  1928,  [vii],  5,  191 — 
198). — The  existence  of  the  waves  accompanying  a 
moving  electron,  postulated  by  do  Broglie  in  his 
theory  of  wave  mechanics,  is  shown  to  be  a  con¬ 
sequence  of  classical  dynamics  if  that  be  combined 
with  the  view  that  an  electric  charge  is  not  a  point 


.without  structure  but.  is  an  assemblage  of  lines  of 
force  starting  from  the  charge  and  stretching  into 
space.  The  core  of  the  uniformly  moving  electron  is 
considered.  A.  E.  Mitchell, 

Quantum  theory  of  aperiodic  effects.  J.  R. 
Oppenheimek  (Physical  Rev.,  1928,  [ii],  31,  66—81). 
— Mathematical,  (a)  The  normalisation  of  the  char¬ 
acteristic  functions  corresponding  with  a  continuous 
spectrum  satisfies  the  requirements  of  the  ^normal¬ 
isation  of  the  Dirac- Jordan  theory,  (b)  The  validity 
of  classical  mechanics  is  considered  in  relation  to 
Rutherford's  formula  for  the  scattering  of  a- particles. 
(c)  A  method  for  computing  the  transition  prob¬ 
abilities  between  states  of  the  same  energy  and 
represented  by  almost  orthogonal  eigen -functions  is 
applied  to  the  ionisation  of  hydrogen  atoms  in  a 
constant  electric  field.  A.  A.  Eldrxdoe. 

Interaction  between  radiation  and  electrons. 
A.  H.  Compton  (Physical  Rev.,  1928,  [ii],  31, 59—65), 

Thermodynamic  equilibrium  and  reciprocal 
effects  in  the  new  gas  theory.  W.  Bothe  (Z. 
Physik,  1928,  46,  327— 334),— Reciprocal  effects  of 
atoms,  molecules,  electrons,  and  light  quanta  are 
discussed  theoretically  in  terms  of  the  methods  of 
Bose  and  Einstein,  Fermi,  Pauli,  Dirac,  and  others, 

R.  A.  Morton. 

Theory  o!  molecular  spectra.  F.  Hund 
(PhysikaL  Z.,  1927,  28,  779—784). — A  short  and 
non-m  at  hern  at  ical  review  of  recent  theories  of  mole¬ 
cular  spectra.  R.  W.  Ltjnt. 

Hydrogen  molecule.  R,  T.  Rirge  (Nature, 
1928, 121, 134). — Data  and  constants  for  the  hydrogen 
molecule  and  molecule  ion,  in  terms  of  the  older 
mechanics,  are  reviewed.  The  ionisation  potential 
of  the  neutral  molecule  is  15*34x0*01  volts,  and  the 
normal  heat  of  dissociation  442  volts.  The  moment 
of  inertia  of  M2  in  the  normal  state  is  1-99X  Hh40. 
Richardson’s  method  of  calculating  Ja  gives  values 
8—9%  in  error  for  the  non-polar  molecules  tested. 
The  heat  of  dissociation  of  H2+  is  2-62  volts. 

A.  A.  Eldridge. 

Triatomie  hydrogen  as  an  emitter  of  the 
secondary  spectrum..  C.  J.  Brasefxeld  (Physical 
Rev.,  1928,  [ii],  31,  52 — 58). — To  obtain  a  correlation 
between  the  intensities  of  various  parts  of  the 
secondary  spectrum  and  the  concentrations  of  H2+ 
and  H3+,  simultaneous  positive-ray  and  spectroscopic 
observations  were  made  on  a  discharge  in  hydrogen 
under  various  conditions.  The  concentration  of  H3+ 
in  the  positive  column  of  a  glow  discharge  decreases 
rapidly  with  pressure  and  becomes  negligible  at 
04)1  mm.  The  relative  concentration  of  H3*  has  no 
effect  on  the  intensity  of  the  lines  of  the  secondary 
spectrum,  with  the  possible  exception  of  some  weak 
lines  such  as  those  of  the  Allen  and  S&ndeman  bands. 

A.  A.  Eldridge. 

11  Non-combination  M  part  systems  in  band 
spectra.  E.  Hultken  (Z.  Physik,  1928,  46,  340 — 
353).— Band  spectra  of  diatomic  molecules  are  always 
divisible  into  two  partial  systems,  between  which 
only  very  weak  intercombinations  occur.  The  44  non- 
combination.  ”  systems  are  designated  as  symmetrical 
and  anti-symmetrical,  since  they  are  connected  with 
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the  distribution  of  symmetrical  ancl  anti -symmetrical 
rotation  states  through  the  different  electron  terms. 

It,  A.  Morton. 

Infra-red  absorption  spectra  of  several  gases. 
0,  3T.  Meyer,  D,  W.  Bronk,  and  A,  A.  Levin  (J. 
Opt,  Soc.  Amer.,  1927, 15,  257— 285).— The  infra-red 
absorption  of  the  following  gases  has  been  examined 
in  the  range  3—4  \i  using  a  grating  with  1134  lines 
per  cm, :  acetylene,  ethylene,  n-butane,  ?i-hexane, 
n-octane,  benzene,  toluene,  cumene,  ethyl  alcohol, 
ethyl  ether,  and  sulphur  dioxide.  The  wave-number 
differences  between  the  observed  absorption  maxima 
are  discussed  with  reference  to  the  structure  of  the 
bands.  It.  W,  Lent. 

Nature  of  the  glow  on  heating  finely*** divided 
oxides  and  metals.  M.  Rabinoyitsck  (Kolloid-Z., 
1928,  44,  84—85). — The  glow  which  is  observed  on 
heating  finely- divided  metals  Is  not  due,  as  Bolmx 
has  supposed  (A.,  1927,  823),  to  the  liberation  of  the 
latent  heat  of  crystallisation  caused  by  the  production 
of  crystalline  metal  from  the  amorphous  state,  but  is 
due  to  the  sudden  liberation  of  energy  through  the 
reduction  of  the  total  surface  of  the  particles.  The 
explanation  given  by  Rohm  is  not  probable  for  metals 
such  as  rhodium,  ruthenium,  platinum,  gold,  and 
silver,  and  the  phenomenon  is  shown  equally  by 
many  finely-divided  oxides.  E.  S.  Hedges, 

Radiation  from  glowing  oxides.  F.  Skaupy 
(Physikal.  Z.,  1927,  28,  842 — 846). — The  intensity  of 
the  radiation  from  the  following  oxides  has  been 
determined  at  temperatures  from  1500°  to  2000°  in 
the  range  0*5 — 10  g  ;  aluminium  oxide,  sapphire, 
aluminium  oxide  +2%  of  chromium  oxide,  ruby, 
chromium  oxide,  titanium  dioxide,  anatase,  silicic 
acid,  fused  silica,  thorium  dioxide,  and  magnesium 
oxide.  The  maxima  of  intensity  lie  at  about  2  p, 
whilst  the  computed  value  for  the  oxygen  in  these 
substances  is  about  3*9  p,  11.  W.  Lunt. 

Displacement  of  spectra  during  the  formation 
of  compounds  (observations  with  compounds  of 
praseodymium).  F.  Ephraim  and  R,  Bloch  (Rer., 
1928,  61,  \B\  65—72;  cl.  A.,  1927,  121).— The  work 
is  based  on  the  hypothesis  that  tlie  electrostatic 
attraction  of  the  cation  for  the  electrons  of  the 
remaining  sheaths  becomes  more  pronounced  when 
the  anion  involves  the  valency  electrons  of  the  cation 
with  greater  intensity;  consequently  these  sheaths 
are  drawn  towards  the  nucleus  and  contraction  ensues. 
The  paths  of  the  vibrating  electrons  therefore  become 
shorter,  thus  causing  emission  of  light  of  shorter 
wave-length  and  displacement  of  the  spectrum 
to wa rds  the  v iole t.  Th is  d replacement  is  ve ry  m arke d 
in  the  series  anhydrous  iodide,  bromide,  chloride, 
and  fluoride  of  praseodymium .  Since  the  anhydrous 
compounds  can  unite  with  water,  ammonia,  etc.  by 
means  of  residual  affinities,  the  atom  does  not  exert 
its  full  chemical  affinity  in  them.  This  is,  however, 
unfolded  in  solution  in  which  the  atom  is  freed  from 
the  circle  of  restricting  atoms.  The  contraction 
thereby  caused  explains  the  observed  displacement 
of  the  spectrum  towards  the  violet  in  solution,  and 
the  lessened  importance  of  the  anion  by  reason  of 
electrolytic  dissociation  renders  .account  of  the  dis¬ 
appearance  of  the  differences  in  position  of  the  lines 


observed  in  solid  salts.  As  expected,  the  definite 
hydrates  occupy  a  well-marked,  intermediate  position. 
The  specific  action  of  the  halogen  is  of  less  importance, 
since  its  contracting  action  is  less  marked  owing  to 
penetration  of  the  water  between  it  and  the  metallic 
atom.  On  the  other  hand,  the  water  itself  exercises 
compressive  action  on  the  metallic  atom,  which  is 
more  .noticeable  as  the  number  of  its  molecules 
increases  and  the  contracting  action  of  the  halogen 
is  less.  The  production  of  ammonates  results  simi¬ 
larly  in  compression  of  the  praseodymium  atom, 
which  is  less  marked  than  in  the  case  of  hydrates. 
It  follows,  therefore,  that  the  valency  demand  of 
the  praseodymium  atom  can  be  deduced  from  the 
position  of  the  lines  of  its  spectrum,  being  greater  as 
they  are  displaced  towards  the  violet*  Explanation 
is  thus  afforded  of  the  ability  of  the  iodide  to  form 
a  higher  hydrate  than  the  chloride.  The  insolubility 
of  the  fluoride  is  accounted  for  by  the  observation 
that  its  spectral  lines  arc  further  towards  the  region 
of  shorter  wave-length  than  those  of  praseodymium 
solutions ;  solvate  formation  could  therefore  be  brought 
about  only  by  addition  of  energy  which  does  not 
occur  spontaneously.  It  is  therefore  remarkable  that 
praseodymium  fluoride  is  precipitated  in  the  hydrated 
state  and  loses  water  only  with  relative  difficulty. 
The  spectra  of  the  anhydrous  and  hydrated  forms  do 
not,  however,  differ  appreciably  from  one  another. 
The  water  lias  therefore  little  to  do  with  the  metallic 
atom  and  is  regarded  as  “  packing  water  *f  retained 
by  capillarity  as  in  a  gel. 

Anhydrous  praseodymium  bromide  is  prepared  by 
heating  a  mixture  of  hydrated  bromide  and  ammonium 
bromide  (but  not  the  hydrated  bromide  alone)  in  a 
current  of  hydrogen  bromide.  A  similar  process  fails 
to  yield  anhydrous  praseodymium  iodide  (correspond¬ 
ing  nonahydrate  and  hexahydrate)  completely  free  from 
basic  salt.  Evaporation  of  a  solution  of  praseodym¬ 
ium  iodide  and  2  moJs.  of  mercuric  iodide  followed 
bv  desiccation  of  the  residue  at  120°  yields  the  double 
salt,  ( 1)  PrOI ,2 Hgl2 ,  9  H  2  0 ,  which,  when  moderately 
heated  in  hydrogen,  is  converted  into  the  basic  salt, 
Pr0I,2H20.  H.  Wren. 

Spectrum  of  praseodymium  salts  of  oxygen¬ 
ated  acids.  F.  Ephraim  and  R.  Bloch  (Rer.,  1928, 
61,  [Bl  72—80;  cf.  preceding  abstract). — Great 
differences,  similar  to  those  observed  in  the  spectra 
of  praseodymium  halides,  are  not  encountered  with 
praseodymium  salts  of  oxygenated  acids,  since  in  the 
latter  the  element  is  directly  united  in  every  case 
with  many  oxygen  atoms.  The  contraction  of  the 
atom  thereby  produced  is  so  great  that  the  spectrum 
of  the  sulphate  is  greatly  displaced  towards  the  violet 
when  compared  with  that  of  the  chloride  or  iodide, 
slightly  towards  the  red  in  comparison  with  that  of 
the  fluoride.  The  spectrum  of  the  hydroxide  m  of 
slightly  longer  wave-length  than  those  of  the  oxygen¬ 
ated  salts.  The  presence  of  water  of  crystallisation 
has  little  influence.  In  the  nitrate,  in  which  the 
metallic  atom  is  influenced  by  nine  oxygen  atoms, 
the  contraction  is  greater  than  in  the  fluoride.  In 
the  double  nitrate,  ■'(Ml4)2[Fr(N05)5],4H contrac¬ 
tion  attains  its  maximum  observed  value  and  the 
spectrum  of  the  dissolved  salt  is  displaced  towards 
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the  red  in  comparison  with  that  of  the  solid.  The 
alkali  double  sulphates  are  interesting,  since  the 
praseodymium  atom  is  a  component  of  a  complex 
anion.  It  is  united  with  many  oxygen  atoms  and 
the  spectra  indicate  considerable  contraction  and 
little  influence  of  the  portion  of  the  molecule  other 
than  the  S04-residues ;  replacement  of  sulphur  by 
selenium  somewhat  diminishes  the  contraction.  Many 
of  the  spectra  exhibit  a  duplication  of  the  lines, 
particularly  in  the  third  group,  which  is  most  marked 
in  cases  in  which  the  opportunity  of  complex  form¬ 
ation  exists  and  the  praseodymium  atoms  function 
differently  from  one  another,  e.g.,  in  the  nitrate, 
Pr[Pr{N03)6].  A  complete  duplication  of  the  spec¬ 
trum  is  not  observed,  possibly  because  the  effect 
causes  merely  a  broadening  of  the  bands,  showing 
actual  duplication  only  of  the  narrowest. 

The  following  compounds  are  incidentally  described  ; 
caesium  praseodymium  sulphate,  GsPr(S04)2,4H20  (a 
salt  richer  in  caesium  does  not  appear  to  exist) ; 
potassium  praseodymium  sulphate,  dihydrate,  and  mono- 
hydrate  (in  place  of  hem i hydrate  described  pre¬ 
viously)  ;  praseodymium  chromate  and  its  kexakydrate  ; 
potassium  praseodymium  chromate,  KPr(GrOA2,B20 ; 
praseodymium  oxalate  nonahydrate ;  praseodymium 
nitrate  h  ex  ah  y  dr  ate  and  dihydrate,  H.  Wren. 

Reflexion  spectrum  of  prase odymitmi  in  co¬ 
valent  compounds,  F.  Ephraim  (Ber.}  1928,  61, 
[B],  SO — 83 ;  cf.  preceding  abstracts). — In  homopolar 
praseodymium  oxide  the  metallic  atom  is  surrounded 
by  more  electrons  than  in  the  chloride ;  its  volume 
must  consequently  be  greater  since  the  electrostatic 
attraction  of  the  nucleus  is  distributed  over  a  great 
number  of  electronegative  points  and  this  expansion 
may  be  expected  to  find  its  expression  in  a  displace¬ 
ment  of  the  spectrum  towards  the  red,  which  is 
actually  observed.  It  is  doubtful,  however,  if  the 
individual  lines  of  the  chloride  spectrum  are  exactly 
represented  in  that  of  the  oxide,  and  the  entirely 
different  electronic  configuration  renders  this  scarcely 
probable.  Praseodymium  oxide  of  form  Bx  is  pre¬ 
pared  by  reducing  the  oxide,  Pr6Ou,  with  hydrogen 
at  900° ;  at  550 c,  a  second  modification,  possibly  B*> 
or  C ,  is  produced,  differing  in  density  and  spectrum 
from  the  variety  Bv  Indications  of  the  existence  of 
further  modifications  of  the  oxide  are  found  in  the 
observation  that  specimens  which  have  been  pre¬ 
served  for  some  time  in  the  apparatus  in  which  they 
were  prepared  become  brown  and  absorb  oxygen 
when  exposed  to  air,  whereas  this  behaviour  is  not 
shown  by  freshly -prepared  specimens.  The  spectrum 
of  the  compound  PrOS  differs  completely  from  that 
of  the  oxide,  having  particularly  well-defined  lines 
beyond  600  mg.  H.  Wren. 

Resolution  of  an  absorption  band  common  to 
praseodymium  and  neodyimum.  L.  Fernandes 
(Atti  R.  Accad.  Lincei,  1927,  [vi],  6,  413 — 117). — * 
Solutions  of  salts  of  the  above  elements  give  a  common 
absorption  band  .in  the  region  4690  A.  It  is  shown 
that  in  the  sharper  spectra  obtained  with  the  crystall¬ 
ine  sulphates  (especially  at  a  temperature  near  that 
of  liquid  air)  this  band  is  broken  up  into  a  series  of 
finer  bands  which  are  different  for  the  two  elements. 

O.  J.  Walker. 


Organic  media  as  spectral  filters  in  the  ultra¬ 
violet,  T.  M.  Dahm  (J.  Opt.  Soe.  Amer.,  1927,  15, 
266 — 284), — The  extinction  point  for  a  constant 
source  of  ultra-violet  radiation  in  aqueous  solutions 
of  concentration  varying  by  the  factor  0*5  has  been 
determined  for  the  following  substances  :  mercuric 
chloride,  methyl,  ethyl,  and  allyl  alcohols;  oxalic, 
acetic,  citric,  tartaric,  citraconic,  mesaconic,  fumaric, 
maleic,  crotonic,  aconitic,  benzoic,  salicylic,  phthalic, 
p-  hydroxy  benzoic,  gallic,  tannic,  phenyl  ace  tic,  and 
picric  acids  ;  aniline  arsenate,  arsanilic  acid,  p-dichloro- 
benzene,  acetanilide,  benzamide,  triphenyl  phosphate, 
heliotropin,  diphenyl,  phenanthrene,  quinine  sulphate, 
thiocarb amide,  phenol,  quinol,  phloroglucinol,  strych¬ 
nine  sulphate ;  quinine,  berberine,  and  cryptopine 
hydrochlorides ;  thiophen,  2  :  5-dimethylpyrazine ; 
aconitine,  atropine,  cinchonidine,  cinchonine,  cocaine, 
morphine,  narco  tine,  and  their  hydrochlorides.  Curves 
are  given  in  which  the  logarithm  of  the  concentration 
at  which  extinction  occurs  is  plotted  as  a  function  of 
the  frequency.  After  a  discussion  of  the  procedure 
appropriate  to  the  choice  of  a  solution  for  use  as  a 
filter  with  a  given  transmitting  power,  the  theory  of 
the  method  employed  is  described  and  suggestions 
are  made  for  improving  the  extinction -point  method. 

R.  W.  Lunt. 

Absorption  of  light  in  the  ultra-violet  by 
simple  amino-acids.  H.  Ley  and  B.  Abends 
(Ber.,  1928,  61,  [B],  212—222;  cf.  A.,  1926,  1080).— 
Contrary  to  the  observations  of  Abderhalden  and 
Haas  (A.,  1926,  959),  a  difference  in  optical  behaviour 
of  alanine  and  glycine  is  not  detected  when  the 
substances  are  crystallised  from  water  or  precipitated 
from  aqueous  solution  by  alcohol.  Further,  the 
optical  behaviour  of  alanine  does  not  appear  appre¬ 
ciably  influenced  by  the  presence  of  glycine  as  shown 
by  direct  observation  and  also  by  comparison  of  the 
effect  of  solutions  of  the  mixed  compounds  with  those 
of  the  components  placed  singly  in  series  in  the  path 
of  the  rays.  For  each  acid,  the  absorption  is  inde¬ 
pendent  of  the  concentration  (contrast  Abderhalden 
and  Haas,  A.,  1927,  451).  Determinations  of  the 
f.  p.  of  solutions  of  alanine  and  glycine  fail  to  disclose 
any  mutual  influence  of  the  components.  Measure¬ 
ments  are  recorded  of  the  absorption  of  glycine, 
alanine,  a  -  am  i  no -n- butyric  acid,  a- amino i sob utyric 
acid,  their  hydrochlorides  and  sodium  salts.  Passage 
from  the  amino-acid  to  the  salt  or  from  the 
•NH3*R*C02'  ion  to  NH2Ti’C02'  causes  in  all  cases 
marked  displacement  towards  the  red  as  observed 
previously  ( ioc .  cit.)  with  piperidinoacetic  acid.  The 
absorption  curves  of  glycine  hydrochloride  and  sodium 
aminoacetate  appear  to  intersect  at  —0*2  (log  c) ;  with 
increasing  number  of  carbon  atoms  in  the  alkyl  group 
R  of  the  ions  NH2eR*C02'  and  ^NH^R^OCXH,  the 
point  of  intersection  is  displaced  towards  the  region 
of  greater  values  of  e.  H.  Wren, 

Spectroscopical  study  ol  amino-acid  an¬ 
hydrides  .  II.  Light  absorptions  of  some 
aimno-adds,  their  esters,  peptides,  and  an¬ 
hydrides.  Y.  Shibata  and  T.  Asahina  (Bull. 
Cfaem.  Soe.  Japan,  1927,  2,  324—334).— Continuing 
previous  w’ork  (A.,  1926,  659)  solutions  of  glycine, 
alanine,  leucine,  phenylalanine,  tyrosine,  glycine  and 
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tyrosine  esters,  glyeyl-leueine,  glycyl4-phenylalanine, 
gl y cy  1  -d£«ph  eny  1  alanine ,  and  the  anhydrides  of  glyeyl- 
Z- tyrosine,  tyrosine,  glycyl-Meucine,  leucine,  glycyl- 
J-phenylalanine,  and  phenylalanine  were  examined 
spectroscopically.  Of  the  above,  only  those  com¬ 
pounds  containing  phenyl  or  hydroxy  phenyl  groups 
show  selective  absorption.  Derivatives  of  tyrosine 
and  phenylalanine  absorb  identically  with  the  parent 
substances.  The  absorption  of  phenylalanine  an¬ 
hydride  is,  however,  anomalous,  end  absorption  only 
being  observed.  The  anomalous  absorption  is  pos¬ 
sibly  due  to  the  mutual  effect  of  the  two  symmetric¬ 
ally-situated  phenyl  groups.  It  is  concluded  that 
the  substances  examined  exist  only  in  the  keto-form 

«nf 

in  solution.  J.  S.  Carter. 

Absorption  spectra  of  some  trip  lie  nylmethane 
derivatives.  L.  C.  Anderson  (J.  Amer.  Chem. 
Soc . ,  1928,  50,  208—212  ;  cf.  this  vol.,  285).— The  ab¬ 
sorption  spectra  of  tri p h eny  1  m e thane  and  triphenyl  - 
carbinol  in  ethereal  solution  show  only  the  four 
prominent  bands  of  the  ten  reported  for  these  com¬ 
pounds  in  alcohol  by  Orndorff,  Gibbs,  McNulty,  and 
Shapiro  (A.,  1927,  764).  The  absorption  spectra  of 
ethereal  and  alcoholic  solutions  of  triphenyl  methyl 
ethyl  ether  differ  only  in  intensity.  The  absorption 
spectrum  of  triphenyl  methyl  chloride  in  neutral  ethyl 
alcohol  is  identical  with  that  of  triphenylmethyl  ethyl 
ether,  indicating  that  quantitative  etherification  takes 
place  in  the  cold.  F.  G.  Willson. 

Effect  of  rhodamine  on  a  line  spectrum.  F.  R. 
Terroux  (Trans,  Roy.  Soc.  Canada,  1927,  [iii],  21, 
III,  255 — 256) . — The  radiation  from  a  quartz  mercury 
lamp,  after  passage  through  a  quartz  absorption  cell 
containing  solutions  of  rhodamine  B  of  different 
concentrations,  has  been  examined  spectrograph i cal ly. 
Contrary  to  the  observations  of  Ray  (A.,  1926,  1192), 
there  was  no  shift  in  position  of  any  of  the  lines,  and 
no  tendency  for  the  line  spectrum  to  become  con¬ 
tinuous.  A  few  spectra  taken  with  the  sodium  flame 
showed  a  widening  of  the  lines  on  long  exposure,  but 
this  was  more  pronounced  when  the  absorbing  solu¬ 
tion  was  absent,  and  was  probably  due  to  creeping 
of  the  image  on  the  plate.  Rhodamine  B  has  import¬ 
ant  qualities  as  a  spectral  filter.  A  1%  solution 
1  cm.  thick  transmits  a  narrow  band  from  6500  to 
6100  A.  A  0*05%  solution  transmits  freely  over  a 
broad  band  from  7000  to  5300  A.,  and  less  freely 
between  4500  and  3700  A.  Outside  these  limits  the 
solutions  appear  to  absorb  completely,  M.  S.  Burr. 

Sterol  group.  I,  Absorption  spectra  of 
cholesterol  derivatives.  I.  M.  Heilbron,  li.  A. 
Morton,  and  W.  A.  Sexton  (J.C.S.,  1928,  47—51).— 
The  absorption  spectra  of  a  number  of  cholesterol 
derivatives  have  been  examined,  with  the  view  of 
determining  the  class  of  compound  to  which  vitamin- D 
m a}/  be  assigned.  Selective  absorption  occurs  only 
when  at  least  two  double  linkings  are  present  in  the 
molecule.  It  is  shown  that  the  absorption  spectrum 
of  cholesterilene  resembles  that  of  ergosterol,  and  it 
seems  probable  that  two  of  the  three  double  linkings 
in  the  latter  compound  occupy  the  same  positions  as 
in  cholesterilene.  Oholestenone  and  vitamin-D  also 
appear  to  be  correlated  (A,,  1927,  948). 

W.  A.  Richardson. 


Absorption  spectrum  of  antirachitic  chol¬ 
esterol.  R.  Pohl  (Nachr.  Gee.  Wiss.  Gottingen, 
1926,  142—145;  Chem.  Zentr.,  1927,  i,  2921),— The 
absorption  coefficient  at  280  mp  of  cholesterol  is 
reduced  by  half  on  irradiation,  whereas  analysis  show's 
that  at  least  99*5%  of  the  original  cholesterol  remains. 
Hence,  the  bands  which  disappear  should  be  due  to 
an  impurity  which  in  small  concentrations  absorbs 
in  the  ultra-violet  to  an  extent  corresponding  with 
that  of  ordinary  dyes  in  the  visible  part  of  the 
spectrum.  A,  A.  Eld  ridge. 

Absorption  spectrum  of  antirachitic  pro¬ 
vitamin  and  vitamin,  R.  Pohl  (Nachr.  Ges.  Wiss. 
Gottingen,  1926,  185—191;  Chem.  Zentr.,  1927, 
i,  2921).- — The  ultra-violet  absorption  spectrum  of 
ergosterol  is  essentially  coincident  with  that  of  the 
provitamin,  which  is  present  in  cholesterol  to  the 
extent  of  about  0*017%.  The  earlier  designation 
“  colouring  matter  ”  of  the  ergosterol  is  justified. 

A.  A.  Eldbibge. 

Emission  of  phosphors.  II.  Transformation 
of  constituent  bands  in  the  samarium- sulphide 
spectrum,  R.  Tomaschek  and  (Frau)  H.  Toma- 
schek  (Ann.  Physik,  1927,  [iv],  84,  1047- — 1073 ;  cf. 
A.,  1927,  1125).— The  spectra  of  calcium  sulphide- 
samarium  and  strontium  sulphide-samarium  phos¬ 
phors  being  already  known,  the  mixed  phosphors, 
prepared  in  various  ways,  have  been  further  inves¬ 
tigated.  The  method  of  comparing  corresponding 
emission  lines  or  bands  has  again  been  used.  Two 
distinct  mixed  types  are  disclosed.  A  series  of  mixed 
phosphors  has  been  examined  at  low  temperatures. 
The  CaS-A  emission  consists  of  4  sharp  lines  (6058, 
6007,  5697-7,  and  5656-6  A.,  designated  1,  2,  3, 
and  4,  respectively).  A  mixed  phosphor  in  which 
6-5%  of  the  calcium  sulphide  has  been  replaced  by 
strontium  sulphide  shows  1  greatly  broadened  and 
exhibiting  a  satellite  at  6061  A.,  2  unchanged  in 
wave-length  but  with  a  satellite  on  each  side,  3 
slightly  broadened,  and  4  showing  broadening  and 
two  satellites;  the  18-8%  phosphor  is  very  similar. 
From  27*5  to  80-7%,  the  bands  are  all  greatly 
broadened,  and  a  gradual,  uniform  shift  in  the  direc¬ 
tion  of  shorter  wave -lengths  is  apparent.  The  87-5 
and  94-5%  phosphors  are  markedly  different.  A  very 
definite  resolution  into  lines  is  observed,  and  the 
wave-lengths  approximate  to  those  shown  by  the 
strontium  sulphide  phosphor.  It  is  clear  that  the 
broad  bands  are  due  to  the  coexistence  of  two  types 
of  emission  centres. 

The  lines  in  the  strontium  sulphide-samarium 
emission  corresponding  with  1,  2,  3,  and  4,  are 
identified  as  6034-6,  5993*2  (or  5999-4),  5679*0,  and 
5642-8  A.,  respectively. 

The  phosphorescence  centres  are  regarded  as 
adsorption  compounds  of  heavy  metal  salts  at  the 
surface  of  complex  aggregates.  The  constancy  of 
the  principal  wave-  lengths  for  small  strontium 
sulphide  percentages  indicates  that  no  change  in 
the  binding  forces  occurs,  but  that  strong  fields  are 
set  up,  causing  the  resolution  into  components  either 
by  a  Zeeman  or  Stark  effect.  The  ^  adsorption 
mechanism  agrees  with  the  results  of  A -ray  inves¬ 
tigations  on  the  structure  of  phosphors  and  accounts 
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for  the  observations  throughout  the  range  of  calcium- 
strontium  sulphide  mixed  phosphors. 

R.  A.  Morton. 

Determination  of  dielectric  constants  in 
intense  electric  fields.  J.  Malsoh  (Ann.  Physik, 
1027,  [ivj,  84,  841 — 879). — Modifications  in  the 
technique  of  Wien  (Physikal.  Z.,  1922,  23,  399}  are 
described  which  permit  of  the  ready  determination 
of  dielectric  con  stunts  of  conducting  liquids  such  as 
water  as  well  as  those  of  good  insulators  in  intense 
electric  fields.  A  very  full  discussion  is  given  of  the 
theory  of  the  method  and  of  the  probable  accuracy. 
Measurements  on  water,  glycerol,  and  ethyl  ether, 
using  heavily  damped  oscillation  at  frequencies  of 
the  order  of  103  kilocycles,  indicate  that,  within  the 
order  of  experimental  error,  no  change  can  be  observed 
in  the  dielectric  constant  with  field  strength ;  the 
maximum  estimated  field  strength  used  was  105  volt 
cm r1  The  effect  of  intense  fields  is  discussed  at 
length  with  reference  to  Debye’s  theory,  on  which,  it 
is  shown,  an  increase  of  the  dielectric  constant  of  from 
10  to  20%  is  to  be  anticipated  in  the  fields  employed. 

R.  W.  Lunt, 

Scattering  of  light  by  gaseous  and  liquid 
chlorine.  A,  F,  W.  Cole  (Trans.  Roy.  Soc.  Canada, 
1927,  [in],  21,  III,  267— 268).— Data  for  the  ratio  of 
the  intensities  of  light  scattered  by  chlorine  and 
ether,  respectively,  are  given  (cf.  A.,  1926,  559). 
The  hypothesis  that  carefully  dried  chlorine  re- 
radiates  absorbed  energy  has  been  tested  and  is  found 
to  have  no  foundation,  unless  the  re- emitted  radiation 
is  of  frequencies  entirely  beyond  the  range  of  visual 
observation.  The  chlorine  used  contained  2%  of 
carbon  dioxide  and  traces  of  some  other  gas,  probably 
carbon  monoxide.  M.  S.  Burr. 

Refraction  and  dispersion  of  air,  oxygen,  and 
gaseous  chloroform.  Gaseous  refractivities  of 
acetone,  methyl  ether,  and  ethyl  ether.  H. 
Lowery  (Proc.  Physical  Soc.,  192,7,  40,  23 — 28). — 
The  refractivities  of  air,  oxygen,  and  gaseous  chloro¬ 
form  have  been  measured  for  the  green  mercury  line 
5461,  and  the  dispersion  determined  over  the  range 
4800 — 6700  A.  For  air  at  N.T.P*  (p—  1) =4*8286  x 
HH/(16774x  1027— r2),  and  for  oxygen  — 1)= 
3.4.343  x  102'  /(1297 0  X  1027 — v2),  for  chloroform 
(tx— 1)^=14*622  x  10“** / ( 1 065 9  X  1027 — y2),  wh ere  v  is 
the  frequency  of  the  light,  and  (jx — » 1)^  refers  to  the 
same  number  of  molecules  as  1  cx.  of  hydrogen 
contains  at  N.T.P.  The  values  of  (|t — l)rf  for  acetone, 
dimethyl  ether,  and  diethyl  ether  were  1096x10”®, 
8876  X  10  7,  and  1509  x  10"^  respectively. 

C.  J.  Smithells. 

Optical  properties  of  arsenic.  E,  Grischkxe- 
v itsch-Trochemovski  and  S.  F.  Sikorski  {Bull.  Soc. 
chiui.,  1927,  [iv],  41,  1570— 1585;  cf.  A.,  1927,  614). 
— Replacement  of  a  chlorine  atom  or  an  alkyl  group 
by  an  aryl  group  in  an  arsine  in  which  the  hydrogen 
atoms  have  been  replaced  by  chlorine  atoms  and 
alkyl  groups  causes  an  increase  in  the  atomic  refrac¬ 
tion  of  the  arsenic,  whereas  substitution  by  a  cyanide 
or  an  oxalate  radical  has  the  opposite  effect,  and  re¬ 
placement  of  chlorine  by  alkyl  radicals  scarcely  changes 
the  refraction  at  all.  If  a  chlorine  atom  in  each  of 
two  molecules  is  replaced  by  a  single  oxygen  atom, 


the  refraction  is  not  altered,  but  if  two  chlorine  atoms 
in  the  same  molecule  are  replaced,  it  is  reduced. 

R.  CUTHILL. 

Optical  refraction  ol  alkaline-earth,  compounds 
with  oxygen,  sulphur,  selenium,  and  tellurium. 
K.  Spangenberg  [with  M.  Haase  and  W.  H.  Leh¬ 
mann]  (Naturwiss,,  1927,  15,  266;  Chem.  Zentr., 
1927,  i,  2710 — 27 1 1 ) . — The  tabulated  refractivities  of 
the  compounds  of  magnesium,  calcium,  strontium, 
and  barium  with  oxygen,  sulphur,  selenium,  and 
tellurium  exhibit  the  same  regularities  as  those  of 
the  alkali  halides.  The  dispersion  increased  in  the 
order  oxide,  sulphide,  selenide,  tellur  id  e ;  with  oxides 
it  increases  with  increasing  mol.  wt.  Barium  telluride 
has  the  rock  salt  structure,  d  7 *593,  2d]M  6*82-4:0*02  A. 

A.  A.  Eldiudgb. 

Refractive  index  of  quartz.  W.  R.  G.  Go o de- 
Adams  (Proc.  Roy.  80c.,  1927,  A,  117,  209 — 213; 
cf.  Lowry  and  Goode -Ada  ms,  A.,  1927,  813). — 
Theoretical,  A  new  formula  for  the  refractive  index 
of  quartz  is  obtained  by  making  use  of  the  ultra¬ 
violet  frequencies  calculated  from  the  optical  rotations 
( loc .  cit .).  Starting  from  the  Kettclcr-Helmholtz 
formula,  n2 = n'i + j ( X  ,  18  values  of  n  in 

the  visible  and  ultra-violet  regions  are  calculated 
from  the  equation  :  n2 =3*53445 +0*008067 /(X2— 
0*0127493)  +  0*002682/(?.2  —  0*000974)  +  127*2/(>2  — 
108).  The  values  are  in  excellent  agreement  with 
the  experimental  values  of  Gifford  for  the  ordinary 
ray  in  dextro -quartz  (Proc.  Roy.  Soc,,  1902,  70,  329), 
the  average  error  being  only  ±0*00001.  The  new 
formula  also  provides  an  adequate  representation  of 
the  most  reliable  data  for  the  infra-red.  The  constant 
term  3*53445  should  be  equal  to  the  specific  inductive 
capacity  of  quartz.  L.  L.  Biroumshaw. 

Refractive  and  natural  rotatory  dispersion, 
M.  L.  Pagliarulo  (Atti  R.  Accad.  Lineei,  1927,  [vi], 
6,  157— 159).— The  rotatory  dispersion  of  monoiso¬ 
amyl  aspartate  is  anomalous  and  of  the  same  type  as 
that  of  monoethyl  aspartate  (A.,  1927,  610).  in  this 
case,  also,  the  existence  of  a  relationship  between 
the  rotatory  and  refractive  dispersions  is  not  apparent 
from  the  corresponding  curves,  but  is  rendered  so  by 
means  of  the  curves  connecting  the  differences. of  the 
refractive  indices  with  successive  changes  in  wave¬ 
length  of  100  A.  T.  H.  Pope, 

Refractivity  of  normal  saturated  monobasic 
aliphatic  acids,  P.  E.  Verna  dr  and  J.  Coops,  jun. 
(Rec.  trav.  chirm,  1928,  47,  45 — 51). — The  conclusions 
of  Waterman  and  Bertram  (A.,  1927,  1167)  with 
regard  to  oscillation  in  the  product  of  the  mol,  wt. 
and  refractive  index,  MnDi  in  the  normal  fatty  acid 
series  are  not  justified  by  their  results,  and  when  the 
same  calculations  are  applied  to  their  values  for  the 
C-,  2?-,  and  <7- lines  {loc.  cit.),  no  similar  regularities 
are  obtained.  The  observed  fluctuations  of  A(D/?i) 
for  all  four  wave-lengths  lie,  for  the  most  part,  within 
the  limits  of  experimental  error.  M.  S.  Burr. 

Refractivity  and  dispersivity  of  normal  satur¬ 
ated  monobasic  aliphatic  acids,  H.  I.  Waterman 
and  S.  H,  Bertram  (Bee.  trav.  chirm,  1928,  47, 
52—54). — -A  reply  to  Verkade  and  Coops  (cf.  preceding 
abstract).  M.  S.  Burr* 
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Simultaneous  effects  of  rod-  and  specific-* 
double  refraction,  IV.  H.  Amrronn  (Kolloid-52, 
1928,  44,  1 — 5). — A  posthumous  theoretical  paper, 
of  date  January,  1919,  in  which  equations  are  derived 
to  represent  the  changes  in  the  rod-  and  specific- 
double  refraction  of  cellulose  and  celloidin  strips  on 
drying.  E.  S.  Hedges. 

Optical  activity  and  polarity  of  substituent 
groups.  VII.  acc.-g-Octyl  esters  of  o-,  «*-,  and  jj- 
substituted  beiizoic  acids,  H.  G.  Rule,  W.  Hay, 
(Miss)  A.  H.  Numbers,  and  T.  R.  Paterson  (J.C.S., 
1928,  178 — 186). — A  number  of  optically  active 
octyl  esters  of  substituted  benzoic  acids  have  been  pre¬ 
pared  and  examined  (A,,  1926, 1088)-.  Two  effects  are 
distinguished  :  (i)  the  general  effect,  irrespective  of 
the  position  of  the  substituent  group,  in  which  the 
series  N02>G02H>  halogens  >  OMe>II>Me  can  be 
observed  for  a,  number  of  properties,  such  as  molecular 
rotatory  power  of  the  !-sec.-(3-octyl  esters  of  the  sub¬ 
stituted  benzoic  acids,  and  the  dissociation  constants 
of  the  benzoic  acids  and  substituted  acetic  acids ; 
(ii)  a  group  effect  represented  by  the  series 
NO*  >  Od2H  >  Ac  >  H  >  Me  >  I  >  Br >  Cl  >  OMe,  which 
indicates  the  relative  influence  of  the  substituents 
on  the  nitration  of  a  mono -substituted  benzene  and 
on  the  optical  activity  of  the  menthyl  and  aec-p-octyl 
esters  of  the  o -substituted  benzoic  acids.  Groups 
which  direct  to  the  hi -position  increase  the  rotatory 
power  of  these  esters  and  p -directing  groups  lower  it. 
Iodine  is  a  partial  exception  to  this  rule.  On  the 
electron-shift  theory  of  the  general  effect  the  direction 
of  the  change  in  rotatory  power  following  p -sub¬ 
stitution  can  be  predicted  from  a  knowledge  of  the 
corresponding  acetic  esters.  The  rotatory  power  of 
d-oetyl  hydrogen  phthalate  in  solutions  at  different 
concentrations  at  20°  and  in  the  homogeneous  state 
at  90*5®  has  been  measured. 

The  following  compounds  are  described  :  &-$-octyl 
hydrogen  terephthalate,  m%  p.  95 — 96°,  [a]{J  +45*17°  in 
acetone ;  d-p-octyZ  o-chlorobenzoaie,  b.  p.  180°/ 1 4  mm,, 
df  1*0473 ;  d-p-oclyl  m-cklorobenzoate,  b,  p.  175°/ 
12  mm.5  df  1*0425 ;  d -$-oclyl  p •chlorobmzoalei  h.  p, 
177 — 17S°/12  mm.,  df'  1-0403;  d-p-odyl  o-bromo- 
benzoate ,  b.  p.  J7o°/9  mm.,  df9  1-1987 ;  d^oclyl 
oAodobenzoale,  b.  p,  202°/12  mm.,  dfv  1*3522; 
d  -  p  -  octyl  o  -  iol  iiate ,  b.  p.  1 54 — 1 55°  j  9  mm d~4~°  0*9522  ; 
d-P-oclff  mAoluate,  b.  p.  181*5— 182°/17  nun.,  df 
0*9492 ;  d-$-ociyl  p doluate,  b.  p.  184°/ 19  mm.,  if 
0*9492,  W,  A.  Richardson. 

Crystal  form  and  optical  activity,  E.  Her- 
LiNOEii  (Naturwiss.,  1927,  15,  289;  Chem.  Zenfr., 
1927,  i,  3177), — With  regard  to  van  Jt  Hoff  and 
Le  ^  Bel’s  view  of  the  connexion  between  optical 
activity  and  crystallographic  en&ntiomorphism  it 
must  be  remembered  that  the  rotation  of  the  plane 
of  polarisation  of  the  light  is  effected  by  the  rotation 
of  a  spatial  distribution  of  polarisation  electrons. 
Hence  there  follows  the  possibility  of  the  existence 
of  four  optically  active  isomerides  instead  of  two  for 
a.  single  centre  of  asymmetry,  as  is  recognised  with 
tartaric  acid.  On  account' of  the  unsym metrical 
distribution  of  radicals  about  the  stereochemical 
asymmetric  centre,  dipole-molecules,  suitably  ap¬ 


proaching  the  dissolved  optically  active  molecule,  are 
able  to  effect  an  optical  inversion,  A.  A.  Eldridge. 

Stereochemical  inversions  and  cross-satur¬ 
ation  pro  ce  sses .  A .  Lap  worth  a  nd  E .  N .  Mottra  m 
(Mem.  Manchester  Phil.  Sow,  1926—1927,  71,  63— 
73).— The  evidence  relating  to  cross-substitution,  or 
simple  stereochemical  inversion,  and  cross -saturation 
processes  is  discussed.  The  former  appears  to  be 
general  when  a  linking  between  saturated  carbon  and 
halogen  or  oxygen  m  involved  in  a  substitution 
process  in  aqueous  or  alcoholic  solution.  This  is 
seen,  lor  example,  in  Holraberg’s  experiments  on 
halogenated  succinic  acid  (A.,  1920,  384,  937),  or  in 
the  changes  in  optical  rotatory  effect  observed  when 
compounds  of  the  acetochloroglucose  type  are  used 
as  “  intermediates  in  syntheses  in  the  sugar  group, 
or,  finally,  in  the  contrast  between  the  reactions  of 
esters  of  different  types,  sulphonates  as  compared 
with  carboxyl  at  es  (Ferns  and  Lap  worth,  J.C.S.,  1912, 
101,  273).  *  When  halogens,  halogen  hydrides,  or 
hypohalogen  acids  are  added  to  a  pair  of  doubly- 
linked  carbon  atoms,  cross-saturation  usually  takes 
place  and  does  not  necessarily  mean  that  stereo¬ 
chemical  inversion  must  have  occurred  at  some  stage 
in  the  reaction.  Conversely,  on  elimination  of  the 
same  elements,  cross -desaturation  results.  It  is  sug¬ 
gested  that  in  the  series  of  reactions,  cyclohexene — >* 
cyclohexene  eh  loro-  or  br  omo  -h  y  dri  n  — »•  cydol  i  ex  en  e 

oxide - >cyclohexanediol,  each  one  is  a  cross-reaction, 

resulting  finally  in  a  tram- compound.  Oxidation  of 
cyclohexene  by  permanganate,  however,  results  in  the 
formation  of  the  ct3-isomeride  of  eyelohexanediol.  It 
is  possible  that  the  latter  case  may  be  best  explained 
by  the  intermediate  formation  of  a  ring  compound 
with  the  manganese.  M.  S*  Btnm. 

Electromagnetic  rotation  of  the  plane  of 
polarisation  by  solutes.  O.  Schonrgck  (Z.  Fhysik, 
1928,  48,  314 — 328). — In  recent  work  (Pfleidercr, 
A..  1927,  8)  the  magnetic  rotation  of  a  solute  has  been 
calculated  from  the  expression 

cj,  oXi  and  cj2  being  Yerdet-  constants  for  solution, 
solvent,  and  solute  respectively  and  qv  q2  the  weights 
of  solvent  and  solute  per  c.c.  of  sol u l ion.  The 
expression  6> = (^m$  and  $m  being 
Yerdet  constants,  volume  contents  per  e.e.,  and 
densities,  respectively,  for  the  constituents  of  a 
solution)  rests  on  a  sound  theoretical  basis,  and  is 
supported  by  the  degree  of  constancy  obtained  for 
provided  2tnqmfsm=l  for  the  solution,  within 
fairly  narrow  limits.  Yerdet ’s  contention  that  deter¬ 
minations  of  magnetic  rotation  with  only  one  type 
of  solution  suffice,  for  example,  to  decide  whether  a 
salt  exists  in  the  solution  as  a  hydrate  or  in  the 
anhydrous  state,  is  shown  to  be  erroneous,  Kreth- 
low's  observations  (A,,  1925,  ii,  1029)  on  camphor 
show  that,  correctly  calculated,  the  Yerdet  constant 
for  camphor  dissolved  in  benzene  is  really  constant, 
the  values  for  three  solutions  being  in  agreement  at 
four  wave-lengths.  Similarly  for  p-methylamyl 
borivyl  enecarboxy  la  t  e,  the  new  equation  represents 
an  accurate  mixture  law,  judged  by  the  constancy 
of  ^  R.  A.  31  ORTON. 

Molecular  symmetry  in  solutions,  K.  Weis- 
sexbeeg  (PhvsikaL  Z.,  1927,  28,  829 — 834).  A 
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review  of  the  data  referring  to  molecular  symmetry 
with  special  reference  to  the  electric  moments  of 
molecules  and  to  the  structure  of  the  recently  dis¬ 
covered  compounds  C(CHvOH)4  and  C(CH2*OAc)4. 

R.  W.  Lunt. 

Dipole  moment  and  anisotropy  in  fluids,  L, 
Ebert  and  H.  von  Hartel  (PhysikaL  Z.,  1927,  28, 
786 — 7 90). —The  validity  of  Rom's  theory  has  been 
investigated  by  comparing  the  value  of  the  orientation 
polarisation  of  p- azoxyanisole,  p-  azo xyph enetole ,  and 
jp-azoxy ethyl  benzoate  calculated  from  Born’s  theory, 
by  substituting  for  the  critical  temperature  the 
temperature  at  which  the  molten  substance  becomes 
clear,  with  the  value  obtained  by  taking  the  difference 
between  the  molecular  polarisation  and  the  polar¬ 
isation  calculated  from  the  molecular  refraction. 
The  values  so  obtained  are  of  the  same  order  of 
magnitude  and  are  thought  to  sustain  the  view  that 
molecular  forces  can  be  calculated  to  a  first  approxim¬ 
ation  from  the  forces  due  to  dipoles.  R.  W.  Lunt, 

Periodic  table  of  the  structure  of  atoms  and  its 
relation  to  ion  formation  and  valency,  A.  A, 
Noyes  and  A,  0.  Beckmann  (Proc.  Nat.  Acad,  Sci., 
1927,  13,  737 — 743). — A  preliminary  account  of  an 
attempt  to  correlate  the  spectroscopic  data  relating 
to  ion  formation  with  valency  from  the  point  of  view 
of  the  periodic  law.  R.  W.  Lunt. 

Classification  of  metallic  substances,  W. 
Hume-Rothery  (Phil.  Mag.,  1928,  [vii],  5,  173— 
178). — A  classification  of  solid  metallic  phases  is 
suggested  as  follows  :  metallic  elements,  w  hich  may 
be  isotopically  either  simple  or  complex ;  primary 
metallic  solid  solutions,  which  form  the  end  phases  of 
the  ordinary  equilibrium  diagrams  and  in  which  the 
crystal  structure  of  the  parent  metal  is  retained ; 
secondary  solid  solutions,  in  which  the  crystal  struc¬ 
ture  is  different  from  that  of  the  parent  metal,  but 
in  which  there  is  no  indication  of  the  formation  of 
compound  molecules  or  electron  exchange  or  trans¬ 
ference  ;  intermetal  lie  compounds  of  fixed  or  variable 
composition,  in  which  there  is  evidence  either  of 
electron  transference  and  exchange  or  that  a  compound 
molecule  is  being  formed.  A,  E.  Mitchell. 

Structure  and  dimensions  of  the  benzene  ring, 
J.  K.  Morse  (Proc.  Nat.  Acad,  Sci.,  1927,  13,  789— 
793). — A  model  of  a  benzene  molecule  is  described 
which  is  thought  to  explain  both  the  chemical 
properties  and  the  A -ray  spectrogram  of  benzene. 

R.  W.  Lunt, 

Influence  of  shape  and  polarity  of  molecules 
on  the  X-ray  spectrum  of  liquids.  II.  Occur¬ 
rence  of  two  amorphous  rings  in  substances, 
the  molecules  of  which  contain  several  equal 
groups  or  parts.  J.  R.  Katz  and  J.  Selman  (Z. 
Physik,  1928,  46,  393 — 405), — A  large  number  of 
liquids  exhibit  one  “  amorphous  ring  ”  only,  in  their 
X-ray  spectra  (ibid.,  45,  97).  Provided  the  molecule 
can  be  considered  as  roughly  spherical,  the  mean 
distance  of  separation  between  the  centres  of  molecules 
may  be  calculated  from  the  diameter  of  the  ring. 
Many  liquids,  however,  show  two  44  amorphous  ” 
rings  in  the  X-ray  diagram,  the  appearance  and 
diameter  of  the  second  ring  being  determined  by  the 
structure  of  the  molecules  of  liquid.  Possibly,  the 


liquids  showing  two  rings  are  made  up  of  small 
aggregates  of  a  few  molecules,  in  which  a  certain 
regular  orientation  of  groupings  occurs. 

Tertiary  amines  were  studied  because  it  was  possible 
to  obtain  molecules  in  which  three  equal  side-chains 
were  grouped  around  a  central  atom.  As  an  example, 
tripropylamine  shows  two  rings  of  diameters  gx=7*95, 
u2=5*2,  whilst  propyl  alcohol  shows  one  ring  a=5*3, 
and  the  distance  separating  the  centres  of  molecules 
is  calculated  in  the  same  units  as  6=7*6  from  the 
molecular  volume.  Similar  results*  were  obtained 
with  compounds  NR3  in  which  R  is  Bu,  Bu^  and 
isoamyl.  Ortho-esters  of  the  following  types  gave 
similar  results  :  CH(OR)3  (R=Et,  BuA  or  isoamyl) ; 
C(OEt)4 ;  Si(OR)4  (R=Et  or  Me);  B(OR)3  (R= 
Me,  Et,  and  Bu$,  and  PO(OR)3  (R=Et  or  tolyl).  The 
last  case  is  interesting  because  three  amorphous  rings, 
a2  =  9-6,  a2= 6*2,  c?3=4*5,  were  shown,  whilst  h  is  9T 
and  the  a  values  for  toluene  and  methyl  alcohol 
were  6*0  and  4*5,  respectively.  In  general,  it  is 
found  that  the  heavier  the  central  atom,  the  greater 
is  the  relative  intensity  of  the  inner  ring,  and  the 
heavier  or  the  more  numerous  the  side- chains  the 
greater  is  the  relative  intensity  of  the  outer  ring. 
This  result  confirms  the  view  that  the  inner  ring 
indicates  the  mean  distance  between  the  centres  of 
molecules,  and  the  outer  ring  that  between  the  side- 
chains. 

Trisubs titu ted  benzene  and  pyridine  derivatives  and 
ring  hydrocarbons  of  the  type  meth  vlcycZopen t adeean e 
also  show  two  rings.  The  effect  of  polymerisation  is 
exemplified  by  :  liquid  styrene  a— 5*9,  metastyrene, 
u1=32*5f  a2=5*8,  indene,  eoumarone,  acetaldehyde, 
propaldehyde,  etc. 

For  short  side- chains  good  agreement  obtains 
between  al  and  6,  but  for  longer  chains  ax  is  often 
greater  than  6.  This  result  appears  to  be  due  to 
departures  from  the  approximately  spherical  shape 
of  the  molecules.  Triglycerides  and  dialky  famines 
do  not  behave  quite  normally.  R.  A.  Morton. 

X-Ray  spectra  of  aliphatic  hydrocarbons, 
alcohols,  and  carboxylic  acids.  G.  W.  Steward 
(Proc.  Nat.  Acad.  Sci.,  1927,  13,  787' — 7S9). — A  pre¬ 
liminary  account  is  given  of  data  short  ly  to  be  published 
on  the  X-ray  spectra  of  aliphatic  hydrocarbons,  alcohols, 
and  carboxylic  acids  which  are  thought  to  support 
an  hypothesis  of  the  structure  of  these  substances  on 
the  basis  of  a  molecular  space  array.  R.  W.  Lunt. 

Synthesis  of  molecules.  H.  Ludloff  (Natur- 
wiss.,  1927, 15,  409;  Chem.  Zentr.,  1927,  ii,  9 — 10). — 
Electron  impulses  in  a  molecule  neutralise  one  another 
in  pairs ;  all  molecules  with  an  even  number  of 
electrons  are  therefore  diamagnetic.  This  explains 
the  author's  principle  that  even  molecules  exhibit 
absorption  in  the  red  and  odd  molecules  in  the  violet. 

A.  A.  Eldridge. 

Effective  cross-sectional  area  of  gas  molecules 
towards  low-velocity  ions  of  the  alkali  metals. 
C,  Ramsauer  (PhysikaL  Z.,  1927,  28,  858 — 864).' — 
The  effective  target  area  of  helium,  neon,  and  argon 
to  ions  of  lithium,  sodium,  potassium,  and  caesium 
has  been  determined  in  the  energy  range  1—50  volts. 
The  target  area  is  a  maximum  for  caesium  and  dimin¬ 
ishes  along  the  series.  In  all  cases  it  is  large  compared 
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with  the  value  deduced  from  kinetic  theory  at  I  volt 
and  diminishes  asymptotically  to  a  value  approxim- 
ating  to  the  “  kinetic  3>  value  in  the  neighbourhood 
of  20  volts.  R.  W.  Lunt. 

Effective  cross-sectional  area  of  gas  molecules, 
E*  BrOche  (Naturwiss.,  1927,  15,  408-409 ;  Chem. 
Zentr. ,  1927,  ii,  12). — The  effective  cross-sectional 
area  of  molecules  of  methane,  carbon  monoxide, 
carbon  dioxide,  and  nitrous  oxide  was  determined  by 
measuring  the  diminution  of  intensity  of  a  stream  of 
electrons  of  known  velocity  which  was  passed  through 
the  gas.  The  character  of  the  curves  is  determined 
chiefly  by  the  number  of  valency  ”  electrons  of  the 
constituent  atoms.  A,  A,  Eldridge. 

X-Ray  spectrum  of  element  75.  0.  Berg 

(PhysikaL  Z.,  1927,  28,  865 — 866). — X-Ray  spectro¬ 
grams  of  mixtures  of  principally  tantalum  and 
tungsten  which  exhibit  the  La  and  LB  lines  of  element 
75  are  described  and  discussed.  R,  W.  Lukt. 

Calculation  of  crystal  structure  by  means  of 
Fourier's  theorem/  J.  M.  Bijvoet  (Chem.  Week- 
blad,  1928,  25,  2 — 11). — A  discussion  of  the  methods 
by  which  structure  may  be  calculated  from  the  X-ray 
spectrum  and  measurements  of  the  intensities  of 
the  diffracted  rays.  From  each  intensity  a  Fourier 
coefficient  may  be  derived,  the  constant  term  being 
given  by  the  total  number  of  electrons  in  the  cell. 
The  history  of  this  method  of  analysis  is  outlined,  and 
the  difficulties  of  the  application  are  considered. 

S.  I.  Levy, 

Static  methods  and  their  application  to  the 
study  of  crystal  habits.  A.  Shubnikov  and  0. 
Shubnikov  (Bull  Acad.  Sei.  Petrograd,  1926,  Ho.  6, 
363 — 384). — The  41  normal  form  of  wiluite  was 
ascertained  by  measurement  of  335  crystals. 

Chemical  Abstracts. 

New  kinds  of  mixed  crystals.  VII.  D. 
Balarev  (Z.  anorg.  Chem.,  1928,  168,  292—296;  of. 
this  vol.,  110). — The  inclusion  of  ferric  chloride  in 
ammonium  chloride  crystals  is  probably  not  a  case  of 
true  mixed  crystal  formation,  but  is  analogous  rather 
to  the  Inclusion  of  permanganates  and  other  salts  in 
the  internal  surface  of  barium  sulphate  crystals; 
e*$'>  both  instances  the  amount  of  foreign  salt  in 
crystals  separating  from  mother-liquor  of  a  given 
composition  is  variable,  and  the  crvstals  also  contain 
free  water.  RitzePs  observation  (A.,  1916,  ii,  568) 
that  potassium  sulphate  or  sodium  nitrate  present  in 
the  solution  of  ferric  and  ammonium  chlorides  does 
not  appear  in  the  crystals  does  not  conflict  with  this 
view,  since  similar  effects  have  been  observed  with 
barium  sulphate.  When  barium  chloride  is  pre¬ 
cipitated  with  ammonium  or  lithium  sulphate  in 
presence  of  the  corresponding  chloride,  the  pro* 
cipitate  contains  no  chloride  unless  it  has  been  formed 
so  rapidly  that  the  crystals  contain  cavities.  If 
barium  chloride  and  potassium  sulphate  diffuse  into 
a  solution  of  potassium  and  ammonium  chlorides,  the 
resulting  precipitate  contains  potassium  sulphate, 
but,  no  ammonium  sulphate  is  taken  up  unless  the 
ammonium  chloride  concentration  exceeds  a  certain 
limit.  Finally,  as  with  NH4C.l,FeCl3)7H20  crystals, 
some  doubly  refracting  crystals  have  been  found  in 


the  systems  barium  sulphate-alkali  sulphate-water, 
and  cm  warming  these  crystals  become  isotropic. 

Pm.  Cothill. 

Crystal  structure  of  alkali  metals.  F.  Simon 
and  E.  Vohsen  [with  C,  von  Simson]  (Naturwiss., 
1927,  15,  398;  Chem,  Zentr.,  1927,  ii,  10). — Sodium, 
potassium,  rubidium,  and  caesium  are  body-centred 
cubic ;  the  lattice  constants  (90°  Abs.)  are  4*24,  5*25, 
5*62,  6*05  A.,  and  d  0*996,  0*892,  1*59,  T98,  respect¬ 
ively.  Values  of  cl  and  atomic  volume  at  0°  Abs. 
are  calculated.  A.  A.  Eld  ridge. 

Crystal  structure  of  the  isomorphous  sulphates 
of  potassium,  ammonium,  rubidium,  and 
caesium.  A.  Oog  (Phil.  Mag.,  1928,  fvii),  5,  354— 
367). — The  X-ray  measurements  of  Ogg  and  Hop- 
wood  (A.,  1916,  ii,  594)  with  the  AT  radiation  of 
palladium  together  with  some  further  measurements 
on  potassium  and  ammonium  sulphates  with  the 
Ka  radiation  of  molybdenum  have  been  systematically 
analysed.  It  is  shown  that  the  structures  are  ail 
based  on  a  simple  orthorhombic  lattice  having 
4  molecules  to  the  unit  cell.  The  space-group  is 
PJ.  The  positions  of  the  atoms  have  been  deter¬ 
mined  and  an  explanation  of  the  characteristic 
twinning  of  the  crystals  is  given.  A.  E.  Mitchell. 

Crystal  structure  of  potassium,  rubidium,  and 
caesium  sulphates.  F.  P.  Goeder  (Proc.  Hat. 
Acad.  SeL,  1927,  13,  793— 797).— An  analysis  of  the 
X-ray  spectra  of  the  above  sulphates  indicates  that 
in  order  to  satisfy  the  internal  symmetry  of  the 
molecule  the  only  possible  space-group  is  given  by 
21)7-- 13  (FI4).  R-  W.  Luxt. 

Constitution  of  silver  subfluoride.  E.  Brody 
and  T.  Millner  (Z.  anorg.  Chem.,  1928,  168,  349 — 
355). — Assuming  that  silver  subfluoride  is  formed,  as 
Hettieh  has  suggested  (A.,  1927,  1155),  by  introduc¬ 
tion  of  neutral  silver  atoms  into  a  distended  silver 
fluoride  lattice,  and  calculating  the  energy  of  lattice 
distension  by  Blitz  and  Grimm's  method  (A.,  1925, 
ii,  842),  the  value  —24*5  kg. -cal.  is  derived  for  fho 
heat  of  formation  from  gaseous  fluorine  and  solid 
silver,  whereas  if  the  fluoride  is  formed  by  the  intro¬ 
duction  of  negative  fluoride  Ions  into  a  distended 
silver  lattice  the  value  would  be  +27*1  kg. -cal.  The 
stability  of  the  fluoride  would  agree  with  the  latter 
structure,  which  is  also  in  harmony  with  its  con¬ 
siderable  electrical  conductivity,  and  the  probable 
readiness  with  which  it  evolves  fluorine. 

R.  CtJ THILL. 

Crystal  structure  of  silver  chlorate.  A. 

Ferrari  and  C.  G.  Fontana  (Atti  R.  Aecad,  Lineei, 
1927,  [vi],  6,  312 — 314). — From  X-ray  measurements 
it  is  shown  that  the  unit  cell  of  silver  chlorate  is 
tetragonal  and  contains  8  molecules ;  the  grating 
constants  a  and  c  are,  respectively,  8*48  and  7*91  A. 

R.  W.  Lunt. 

X-Ray  analysis  and  crystal  structure  of  cad¬ 
mium-silver  alloys,  I.  G,  Natta  and  M.  Freri 
(Atti  R.  Accad.  Lineei,  1927,  [vi],  6,  422 — 428). — A 
first  investigation  has  been  made  by  X-ray  methods 
of  the  series  of  solid  solutions  and  compounds  in  the 
system  Ag-Cd  {cf.  Petrenko  and  Fedorov,  A.,  1911,  ii, 
281).  The  results  show  that  the  alloys  containing 
from  0  to  44  at-%  Cd  (oophase)  consist  of  solid 
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solutions  of  cadmium  in  the  silver  lattice  in  which 
the  length  of  the  unit  cell  varies  linearly  with  the 
composition  from  4-07  for  pure  silver  to  4*14  A.  for 
31  at.-%  Cd*  The  alloys  containing  47—51  at.-% 
Cd  (p -phase)  consist  of  the  compound  AgCd  and  solid 
solutions  of  cadmium  in  it,  the  structure  being  a  cube- 
centred  lattice  of  the  csesium  chloride  type.  It  is 
shown  that  the  transformation  which  the  p -phase 
undergoes  at  400°  is  not  a  decomposition  into  the 
a-  and  y -phases,  but  a  polymorphous  change  of  the 
compound  AgCd  to  a  hexagonal  lattice  having  the 
structure  Ag  (0,  CL  0),  Cd  (J,  f,  |).  O.  J.  Walker. 

Structure  of  smoke  particles  from  a  cadmium 
arc.  H,  P.  Walmsley  (Proc.  Physical  Soc.,  1927, 
40,  7 — 13). — Using  the  powder  method  of  .X-ray 
analysis,  the  particles  dispersed  in  air  from  a  cadmium 
arc  were  found  to  be  isometric  crystals  of  cadmium 
oxide.  The  primary  particles  in  the  smoke  had 
d  8*10,  which  is  normal  for  cadmium  oxide.  Photo¬ 
metric  measurements  gave  dimensions  for  the  primary 
crystals  of  about  5x  10~°  cm.  The  particles  grow  by 
aggregation  along  binary  axes  of  symmetry,  uniting 
on  their  (110)  faces.  Models  were  constructed  to 
show  how  the  aggregates  may  be  formed, 

0.  J.  Smithells, 

Crystal  structure  of  the  double  chloride  of 
cadmium  and.  caesium,  CsCdClr  A.  Ferrari 
and  A.  Baron  I  (Atti  R.  Accad.  Lined.,  1927,  [vi],  8, 
4  IS — 422). — X-Ray  measurements  of  the  above 
compound  indicate  that  it  has  a  cubic  lattice  of 
constant  5*20  A.  with  the  structure  Cs  (0,  0,  0), 
Cd  (b,h  §},  Cl  (0,  I,  i)  (4,  0,  4)  (1,  1,0);  4*14, 

doh«,  3*75.  The  interatomic  distance  Cl — Cd  is  less 
than  the  sum  of  the  radii  of  the  chlorine  and  caesium 
ions  as  given  by  Goldschmidt.  The  above  structure, 
which  is  identical  with  that  of  caesium  mercuric 
chloride  (A.,  1927,  1128),  is  another  example  of  the 
crystallographic  similarities  between  cadmium  and 
mercury.  0.  J.  Walker. 

Crystal  structure  ol  modification  €  of  sesqni- 
oxides  of  the  rare  earths,  indium,  and  thallium, 
W.  Zachartasen  (Norsk  Geolisk  Tideskr,,  1927,  9, 
No,  3 — 4 ;  Chem.  Zentr.,  1927,  ii,  11).— A  consider¬ 
ation  of  the  results  of  measurements  for  scandium, 
yttrium,  samarium,  europium,  gadolinium,  terbium, 
dysprosium,  holmium,  erbium,  thulium,  ytterbium, 
lutecium,  indium,  and  thallium  sesquioxides  (cf. 
Goldschmidt,  Barth,  and  Lundo,  Norsk©  Yidenak,- 
Akad.  Oslo,  Mat  .-Nat.  KL,  1925,  No,  7,  o).  The 
space -group  is  Tb  and  the  disposition  12c+12c+86. 
The  atomic  distances  for  scandium—,  yttrium—,  and 
samarium — oxygen  are  2*18,  2*36,  2*42  A.,  respectively. 

A.  A.  Eldridoe. 

Crystal  form  of  ^yohimbine.  T.  Ito  (Z« 
Krist,,  1927,^65,  303 — 305;  Chem .  Zentr.,  1927,  ii, 
408).— Yohimbine  is  rhombic,  apparently  holohedral, 
a:b:  c^b 042  :  1  :  1*690 1-571*0*002,  ma 
1*642*0*003,  nyB  1*655 *0*002.  A.  A.  Eldridoe, 

Tetrahedral  carbon  atom  and  crystal  structure 
of  pentaerythritol.  A.  Schleede  and  E.  Schnei- 
ber  (Z.  anorg.  Chem.,  1928,  168,  313 — 321)  — Penta- 
erythritol  crystals  with  a  polar  tetragonal  axis  are 
imperfectly  formed ;  properly  grown  crystals  do  not 
show  such  an  axis,  nor  do  etching  experiments  give 


any  indication  of  its  existence.  It  is  therefore  con¬ 
sidered  that  the  crystal  class  is  and  the  space 
grouping  *Sj.  This  structure  requires  a  tetrahedral, 
not  a  pyramidal,  form  for  the  carbon  atom . 

R.  CUTHILL. 

Space-group  of  dicyanodiamide  and  crystal 
structure  of  calcium  cyanamide,  IT.  Dehlinger 
(Z.  Rrist.,  1927,  65,  286—290;  Chem.  Zentr.,  1927, 
ii,  541).  —  Dicyanodiamide,  monoclinic,  pseudo- 
rhombic,  has  d  1*40 ;  a  13*8,  b  4*4,  c  6*2  A,,  (J  90°  35* ; 
the  elementary  parallelepiped  contains  four  molecules. 
The  space  group  is  CJ,  C°,  or  G%t,  The  four  nitrogen 
and  four  hydrogen  atoms  in  the  molecule  are  not 
equivalent.  Calcium  cyan  amide  is  rhombohedral, 
d  2*20;  a  5*11  A.,  or.  43°  50k  The  corresponding 
trigonal  prism  has  a  3*91,  c  14*10  A.  There  is 
one  molecule  in  the  elementary  cell.  The  atomic 
co-ordinates  are :  Ga  (0,  0,  0),  C  (J,  4,  I),  N  (u,  u,  u)> 
(«,  ut  u)f  where  «=0*37,  and  the  atomic  distances 
Ca— Ca  3-91,  Ca—  C  3-26,  C— N  1-59,  Ca— N  2-40  A. 

A.  A.  Eldridoe. 

Crystal  form  of  methyl  tetrathionoxalate,  H. 
Himmel  (Z.  Krist.,  1927,  65,  496 — 499 ;  Chem . 
Zentr.,  1927,  ii,  1340). — The  cTs-form,  m.  p.  71*5:\  is 
monoclinic  holohedral,  a  :  b  :  c=0*8356  :  1  :  1*1684', 
(3—124°  32';  the  transform,  m.  p.  101*5°,  is  also 
monoclinic  holohedral,  a  :  b  :  e— 0*7919  :  1  :  0*6059, 
p=99°  48k  A.  A.  Eldridoe. 

Scattering  of  X-rays  and  electron  distribution 
in  the  atoms  of  crystals.  R.  J.  Havig hurst 
(Physical  Rev.,  1928,  [ii],  31,  16 — 26). — A  critical 
examination  of  the  method  of  obtaining  the  atomic 
structure  factor  and  of  the  Fourier  analysis  method  of 
determining  electron  distributions  in  crystals.  If 
the  method,  as  appears,  is  valid,  any  modification 
caused  by  the  Compton  effect  in  the  intensity  of 
regular  reflexion  of  X-rays  is  negligible. 

A.  A.  Eldridoe. 

Diffraction  of  X-rays  in  liquid  normal  mono¬ 
basic  fatty  acids.  R.  M.  Morrow  (Physical  Rev., 
1928,  [ii],  31,  10 — 15). — The  liquid  normal  fatty  acids 
from  formic  to  undeeoic  were  investigated  by  the 
method  previously  employed  (Stewart  and  Morrow, 
A.,  1927,  1015).  The  spacing  constants,  d2  and  d, 
and  the  computed  densities  for  the  acids  are  :  formic 
3*65,  5*2,  1-42;  acetic  4*17,  5*9,  1*25;  propionic  4*39, 
6;0,  1*36;  butyric  4*64,  8*5,  1*03 ;  valeric  4*54,  10*2, 
1*03  ;  hexoic  4*64,  12*8,  0*90 ;  heptoic  4*54,  14*5,  0*93 ; 
octoic  4*54,  17*0,  0*88 ;  nonoic  4*54,  18*4,  0*89; 
decoic  4*59,  20*3,  0-86;  undeeoic  4*54,  22*0,  0*88. 
The  arrangement  of  molecules  in  the  cybo tactic  state 
is  not  that  found  in  the  crystalline  state. 

A.  A.  Eldridoe, 

X-Ray  diffraction  in  liquids.  Comparison  of 
certain  primary  normal  alcohols  and  their 
isomerides.  G.  W.  Stewart  and  E.  W,  Skinner 
(Physical  Row,  1928,  [ii],  31,  1—9}.— X-Ray  diffrac¬ 
tion  curves  were  obtained  for  iso- 1  sec.-,  and  fen!, -amyl 
and  /erf. -butyl  alcohols,  diethyl-,  methyl-ra-butyl-, 
sec.-butyl-,  and  trie thy  1- carbinols .  The  attachment  of 
a  methyl  group  at  the  side  of  a  chain  increases  tlie 
mean  diameter  of  the  chain  molecule  by  0*6  A.,  and 
that  of  a  hydroxyl  group  by  0*4  A.,  whereas  the 
attachment  of  both  groups  to  the  same  carbon  atom 
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increases  the  diameter  by  only  0-65  A.  The  attach¬ 
ment  of  three  ethyl  chains  to  the  same  carbon  atom 
increases  the  diameter  by  1*35  A.  With  di-n-propyl- 
carbinol  the  side  attachment  of  a  hydroxyl  group  is 
shown  to  increase  the  diameter  in  one  direction  by 
045  A.  and  in  the  other  not  at  all.  Associated  polar 
groups  give  two  molecules  in  a  continuous  chain  for 
each  longitudinal  spacing,  but  when  the  hydroxyl 
group  is  not  attached  to  the  last  or  penultimate  atom 
in  the  chain  this  association  disappears. 

A.  A.  Eldridge. 

[Magnetic  transformation  of  iron,]  F.  Wever 
(Z.  anorg.  Cheni.,  1928,  168,  327—328;  cf.  A.,  1927, 
627). — A  reply  to  Ruer’s  criticism  [ibid.,  925). 

R.  CUTHILL. 

Transformation  of  p-brass  and  the  demagnetis¬ 
ation  process  of  ferromagnetic  metals,  C.  H. 
Johansson  (Ann.  Physik,  1927,  [iv],  84,  976—1008). 
— The  transformation  of  (3 -brass  and  the  transform¬ 
ations  occurring  in  ferromagnetic  metals  with  loss  of 
magnetic  properties  resemble  each  other  in  showing 
anomalous  behaviour  when  various  tests  arc  applied. 
The  idea  is  advanced  that  the  transformations  occur 
with  lattice  structures  permitting  rotational  vibrations 
of  the  atoms,  a  phenomenon  which  does  not  obtain  in 
normal  lattices  of  metals  and  alloys.  There  is  reason 
to  regard  the  sphere  of  influence  of  the  zinc  atoms  in 
p- brass  as  ellipsoidal  rather  than  spherical,  and  as 
the  lattice  is  probably  of  the  c cesium  chloride  typo 
(Cu  :  Zn=l  :  1)  the  copper  may  be  expected  to  retain 
the  spherical  sphere  of  influence.  On  this  basis, 
arguments  are  advanced  in  favour  of  the  view  that 
the  transformation  of  p -brass  in  the  solid  state  arises 
from  heat  vibrations  about  the  inertia  axes,  vertically 
to  the  symmetry  axes  of  the  zinc  atoms.  A  similar 
mechanism  is  put  forward  for  the  demagnetisation 
processes,  the  heat  oscillations  occurring  about  tho 
inertia  axes  and  at  right  angles  to  the  magnetic  axes. 
Possible  objections  to  the  view  are  considered  in 
detail.  The  magnetic  properties  are  constitutive  to 
the  atom  (or  molecule)  concerned  and  the  magnetic 
moment  is  independent  of  thermal  oscillations. 
Phase  transformations  or  chemical  reactions  bound 
up  with  changes  in  electron  configurations,  can, 
however,  effect  discontinuous  changes  in  magnetic 
moments.  Mixed  crystals  of  weakly  magnetic  metals 
and  a  smaller  amount  of  a  ferromagnetic  metal  must, 
on  account  of  Larmor’s  (precessional  motion)  theorem, 
be  themselves  weakly  magnetisable,  even  if  the  ferro¬ 
magnetic  atom  is  able  to  retain  its  moment  unchanged. 
Weiss’  theory  is  discussed  in  relation  to  this  kinetic- 
lattice  theory ;  there  is  no  necessary  opposition 
between  the  two.  R,  A.  Morton. 

Evolution  of  nickel  sulphide  and  cobalt 
sulphide  in  contact  with  water.  (Mlle.)  S.  Veil 
(Oorapt.  rend.,  1928,  186,  SO— 81 ;  ef.  A.,  1926,  567). 

Nickel  sulphide  prepared  by  precipitation  in  the 
cold  is  less  magnetic  than  the  hydroxide  obtained 
under  the  same  conditions.  The  use  of  warm  water 
renders  it  less  oxidisable  and  reduces  its  magnetism. 
The  magnetic  properties  of  the  oxide  derived  from 
the  sulphide  prepared  in  the  cold  are  of  the  same  order 
as  that  from  the  hydroxide  prepared  in  the  cold,  and 
show  variations  with  temperature  analogous  to  those 
Q 


observed  for  nickelous  hydroxide  and  the  hydrate  of 
nickel  sesquioxide  (A.,  1925,  ii,  183).  In  general,  cobalt 
sulphide  yielded  the  same  results,  except  that  cobalt 
sulphide  was  more  magnetic  than  the  hydrate  of 
cobalt  sesquioxide,  both  prepared  in  the  cold,  although 
their  coefficients  of  magnetisation  are  of  the  same 
order  (cf.  A.,  1927,  614).  J.  Grant. 

Deformation  structures  of  aluminium  crystals 
and  crystal  masses  and  their  reciprocal  relations* 
E.  Schiebold  (Fortschr.  Min.  Kryet,  Pot.,  1927,  11, 
25—28 ;  Chem.  Zentr.,  1927,  i,  "2707— 2708),— The 
deformation  structures  of  aluminium  crystals  and 
crystal  masses  on  crushing,  drawing,  rolling,  and 
torsion  were  studied,  A.  A.  Eldridge. 

Diffusion  in  crystals  with  overgrowths.  E. 
Dittler  (Z.  anorg.  Chem.,  1928,  168,  309 — 312). — 
Examination  of  various  natural  specimens  of  crystals 
with  overgrowths  and  also  of  similar  crystals  prepared 
artificially  about  50  years  ago  has  failed  to  yield  any 
decisive  evidence  of  the  o  ecu  itch  cc  of  diffusion 
between  the  crystal  layers.  It.  Cuthit/l. 

X-Ray  study  of  the  heat  motion  of  the  atoms  in 
a  rock-salt  crystal.  It.  W.  James  and  E.  M.  Firth 
(Proc.  Roy.  Soc.,  1927,  A,  117.  62— 87).— The  ratio 
of  the  intensity  of  reflexion  of  X-rays  by  rock-salt 
crystals  at  the  temperature  of  liquid  air  to  that  at 
the  ordinary  temperature  has  been  measured  for  a 
number  of  spectra.  The  temperature  factor  is  of 
the  form  exp.  { — bf(T)  sin2  0r/X2},  where  f(T)  is 
some  function  of  tho  temperature  Abs.,  and  the 
constant  h  will  in  general  differ  for  atoms  of  different 
kinds.  The  experimental  results,  combined  with 
data  obtained  previously  at  high  temperatures  (Phil. 
Mag.,  1925,  [vi],  49,  585),  are  compared  with  the 
theoretical  formulae  of  Debye  and  Waller  for  the 
temperature  factor  of  X-ray  reflexion.  Up  to  about 
500°  Abs.  fairly  good  agreement  is  obtained  with 
Wallers  theory,  but  at  high  temperatures  the  experi¬ 
mental  curve  deviates  widely  from  tho  theoretical. 
This  is  to  be  expected,  because  the  assumptions  on 
which  the  theory  is  based  need  modification  at  such 
temperatures.  The  fact  that,  for  corresponding 
angles  of  reflexion,  the  temperature  factor  is  consider¬ 
ably  larger  for  spectra  of  the  type  01+ Na  than  for 
those  of  the  type  Cl— Na»  is  discussed.  It  is  possible 
that  the  temperature  factor  may  be  a  function  of  the 
direction  of  the  rays  relative  to  the  crystal  axes. 
The  absolute  value  of  the  integrated  reflexion  for  the 
(200)  spectrum  from  a  rock-salt  crystal  has  been 
redetermined  and  found  to  be  0*000492  for  molyb¬ 
denum  Kaf  and  0  000544  for  rhodium.  An  estimate 
of  the  “  extinction  ”  for  this  crystal  for  molybdenum 
has  been  made.  The  reflexions  from  a  number  of 
faces  of  the  rock-salt  crystal  have  been  determined  in 
absolute  measure  by  comparison  with  the  (200) 
spectrum,  and  from  these,  the  X-f  actors,  or  atomic 
scattering  factors,  have  been  deduced  at  0,  86,  290, 
and  900°  Abs.  An  attempt  has  been  made  to  get 
some  idea  of  the  actual  amplitude  of  the  heat-motions 
of  the  atoms  in  the  rock-salt  lattice,  by  analysing  the 
curves  showing  the  variation  of  the  atomic  scattering 
power  with  the  angle  of  scattering,  using  the  method 
of  Fourier  analysis  so  as  to  obtain  the  distribution  of 
electrons  in  the  crystal  unit  at  different  temperatures. 
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From  the  broadening  of  tho  peaks  in  the  distribution 
curves,  the  mean  amplitudes  of  the  atomic  vibrations 
have  been  estimated.  Mean  amplitudes  of  about 
020  A.  at  290°  Abs.,  and  ol  0*58  A*  at  900°  Abs,, 
explain  the  observed  changes  in  the  distribution 
curves.  This  estimate  of  the  amplitudes  is  checked  by 
means  of  a  rough  calculation,  which  gives  results  of 
tho  same  order,  L.  L.  Bircumshaw. 

Structure  of  liquids  and  vitreous  solids.  H. 
Jeffreys  (Proc.  Camb.  Phil.  Soc.,  1928,  24,  19—31), 
—Whilst  the  kinetic  theory  and  the  ionic  lattice 
theory  present  a  consistent  picture  of  the  gaseous  and 
crystalline  solid  states,  no  adequate  theory  is  available 
for  the  liquid  and  amorphous  states.  The  description 
of  vitreous  solids  as  supercooled  liquids  is  open  to 
o  bj  e  c  tio  n .  The  fch  ree  states  of  m  a  iter  are  regarded  as 
gaseous,  crystalline,  and  vitreous.  In  the  typical  gas, 
single  molecules  move  freely  at  intervals  much  greater 
than  their  own  dimensions ;  tho  crystal  is  built 
according  to  a  regular  repeating  pattern,  and  the 
vitreous  solid  is  held  together  by  the  same  kind  of  forces 
as  the  crystal,  but  the  structure  is  less  regular.  It  is 
probably  comparable  in  stability  with  the  crystal  except 
near  the  m.  p.  The  liquid  is  a  compromise  between 
the  vitreous  and  gaseous  states,  the  clots  of  molecules 
in  a  liquid  resembling  small  pieces  of  vitreous  solid, 
whilst  themselves  playing  a  part  similar  to  molecules 
of  a  gas  in  producing  viscosity.  Migration  of  molecules 
from  one  clot  to  another  will  occur.  This  point  ol 
view  is  in  harmony  with  the  rigidity,  density,  strength, 
cleavage,  conductivity,  and  other  properties  of 
vitreous  solids.  R.  A.  Morton. 

Electrical  conductivity  of  silicon.  H.  J.  See- 
mank  (PhysikaL  Z.,  1927,  28,  705— 700).~The 
electrical  conductivity  of  a  number  of  single  crystals 
of  silicon  has  been  determined  in  the  range  —180° 
to  —89°;  the  mean  value  of  the  coefficient  a  is 
approximately  +0-002.  R.  W.  Lent, 

Electrical  conductivity  of  crystalline  zinc 
oxide.  R.  Bach  (Arch.  Sci.  phys,  mat,,  1.927,  [v],  9, 
426 — 430). — The  specific  resistance  of  crystalline  zinc 
oxide  has  been  investigated  over  the  temperature 
range  —183d  to  +297°.  The  specific  resistance  is 
minimal  (0*1  ohm  cm.)  at  —100°  and  0T4  ohm  cm. 
at  the  ordinary  temperature.  Over  the  temperature 
range  investigated  the  conductivity  is  entirely 
metallic,  although  it  is  probable  that,  at  temperatures 
of  the  order  of  1000°,  conductivity  of  the  ionic  type 
is  superposed.  Neither  polarity  nor  variation  of 
resistance  with  axial  direction  was  observed. 

J.  8.  Carter. 

Effect  of  magnetic,  electric,  and  mechanical 
forces  on  11  mesophases.”  H.  Zqcher  (PhysikaL 
Z.,  1927,  28,  790 — 796). — A  mathematical  analysis  of 
the  effect  of  magnetic,  electric,  and  mechanical  forces 
on  mesophases,”  of  which  anisotropic  liquids  are 
considered  as  typical  examples.  R.  W.  Lott. 

Susceptibility  of  ozone.  0.  R.  Wulf  (Proc. 
Nat.  A  each  Sci.,  1927,  13,  744— 748).— Tho  volume 
susceptibility  of  ozone  and  ozone-oxygen  mixtures 
has  been  determined  by  a  modification  of  Gouy’s 
method  in  tho  range  11,000 — 16,000  gauss.  The 
results  show,  in  contradistinction  to  Beequerei’s 


measurements,  that  ozone  is  not  more  paramagnetic 
than  oxygon*  and  suggest  that  ozone  is  diamagnetic. 

R.  W,  Lott. 

Diamagnetic  susceptibilities  of  gases  at  low 
pressures.  V.  I.  Vaidyanathan  (Phil.  Mag., 
1928,  [viil,  5,  380— 386).— A  susceptibility  balance 
capable  of  measuring  changes  in  volume  susceptibility 
of  6  x  10"12  in  a  field  of  1400  gauss  is  described. 
Examination  of  nitrogen,  argon,  and  carbon  dioxide, 
at  pressures  up  to  544  mm.,  showed  strict  propor¬ 
tionality  between  pressure  and  volume  susceptibility. 
Tho  values  obtained  for  the  volume  susceptibilities 
of  carbon  dioxide,  argon,  and  nitrogen  were  —  9-2  x 
10"10,  “1 1*3  X  10+  and  — 5*8  x  10” 10,  respectively. 
The  values  for  nitrogen  and  carbon  dioxide  are  in  fair 
agreement  with  those  of  Hector  (Physical  Rev.,  1926, 
[ii],  24,  418)  and  of  Lehrer  {A.,  1926,  1086),  respect¬ 
ively.  The  value  for  argon  is  40%  higher  than  that 
of  Hector  and  28%  higher  than  that  of  Lehrer, 
The  mean  atomic  radius  of  argon  calculated  from  the 
author’s  value  is  in  close  agreement  with  that  deter¬ 
mined  from  X-ray  and  viscosity  measurements, 
whilst  the  gram  atomic  susceptibility  of  25*8  X  10  *e 
approximates  to  the  calculated  value  of  Pauling  (Proc. 
Roy.  Soc.,  1927,  A,  114,  181),  viz.,  21*5x  10~s.  The 
direct  linear  relationship  between  pressure  and 
susceptibility  is  in  agreement  with  the  results  of 
Hamar  (Proc.  Nat.  Acad.  Sci,,  1926,  12,  594)  and 
Lehrer  (toe,  cit).  A.  E.  Mitchell, 

Photometric  determination  of  the  permeability 
of  olive  oil  towards  ultra-violet  light,  E, 
Rousseau  (Oomph  rend.  Soc.  Biol.,  1927,  96,  611— 
612;  Chern.  Zentr.,  1927,  i,  2711). 

Optical  properties  of  selenium  in  the  con¬ 
ducting  form.  (Miss)  P.  M.  Nicol  (J.  Proc.  Roy. 
Soc,  New  South 'Wales,  1926,  60,  C0 — 72). — Tho 
extinction  coefficient,  x,  and  refractive  index,  n,  of 
selenium  for  wave-lengths  of  4400 — 7100  A.,  deter¬ 
mined  from  measurements  with  selenium  mirrors,  are 
independent  of  the  temperature  at  which  the  selenium 
was  transformed  into  the  conducting  variety,  and  alter 
little,  if  at  all,  with  exposure  to  light  and  with  in¬ 
creasing  age.  With  increasing  wave-length,  x  decreases 
and  n  increases.  R.  Guthxll. 

Hetero chromic  photometry  of  body  colour. 
K.  Schatjm  (Z.  physical.  Chem.,  1928, 131,  226 — 236). 
— The  problem  of  the  analysis  of  colour  from  the 
physical  and  physiological  point  of  view  is  discussed, 
and  a  method  is  described  for  determining  quanti¬ 
tatively  the  degree  of  contrast  between  coloured 
bodies  with  an  error  of  less  than  2%,  and  for  measuring 
the  degree  of  brightness  compared  with  a  standard 
white  substance  such  as  magnesium  oxide. 

H.  V,  Gdxre. 

True  temperature  scale  of  carbon.  0.  H. 
Prescott,  jun.,  and  W,  R,  Hincke  (Physical  Rev., 
1928,  [ii],  31,  1 30 — 1 34) .—Measurements  of  the 
spectral  emissive  power  of  Acheson  graphite  for 
0660  at  1250 — 2700°  Abs.  are  summarised  by  the 
relation  e— 0*984— 5*8xl0~5T.  A.  A.  Eldrxdqe. 

Specific  heat  of  hydrogen  at  high  temperatures . 
W,  £L  McCrea  (Proc.  Camb.  Phil.  Soc.,  1.928,  24, 
80 — 84). — The  specific  heat  of  hydrogen  has  been 
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recalculated  on  the  basis  of  empirical  values  for  the 
energy  levels  involved  In  the  production  of  ultra¬ 
violet  hands  of  the  hydrogen  molecule,  as  determined 
by  Hori  (A,,  1927,  1005),  It  would  appear  that  a 
simultaneous  confirmation  of  Hori’s  work  and  of  the 
expression  Ck — 4*659 + 0*0007 02\  proposed  by  Part¬ 
ington  and  Shilling,  has  been  obtained.  For  other 
gases,  the  same  statistical  methods  applied  to 
vibrational  frequencies  deduced  from  band  spectra 
lead  to  erroneous  results,  R,  A.  Morton, 

Latent  heat  of  fusion  and  heat  of  transform¬ 
ation  of  some  metals  [manganese,  thallium, 
iron,  and  steel],  S.  Umino  (Sei,  Rep.  Tohoku  Imp. 
Univ.,  1927,  16,  775 — 798), — The  total  heat  content 
and  specific  heat  at  different  temperatures  up  to  the 
m.  p,,  the  heat  of  transformation,  and  the  latent  heat 
of  fusion  of  manganese,  thallium,  pig  iron,  and  various 
plain  carbon  steels  have  been  determined  by  a  differ¬ 
ential  calorimetric  method  and  tho  results  are  shown 
in  tables  and  graphs.  The  heat  of  transformation 
in  g.-caL/g.  of  thallium  at  232°  is  0*6  and  of  man¬ 
ganese  2*88  at  835°  and  443  at  1044°,  The  latent 
heat  of  fusion  of  thallium  is  3*67,  of  manganese  64*8, 
and  of  pig  iron  containing  4*31%  C  46*63  g.-cal./g. 
The  heat  of  the  A0  -  transformation  of  carbon  steel  at 
21. T  increases  with  the  carbon  content,  being  0*86, 
1*38,  and  1-03  g.-cal ,/g.  with  0-57,  0*94,  and  146%  C, 
respectively ;  hence  the  heat  of  magnetic  transform¬ 
ation  of  cementite  is  9*72  g.-cal./g.  The  true  specific 
heat  of  carbon  steels  rises  sharply  in  a  smooth  curve 
to  a  maximum,  which  is  greater  the  higher  the  carbon 
content,  at  215°,  then  falls  abruptly  to  little  more 
than  the  value  at  20° ;  at  higher  temperatures,  the 
rise  is  relatively  small  and  the  curve  is  almost  a 
straight  line.  The  true  specific  heat  of  thallium  falls 
abruptly  at  the  transformation  point  and  that  of 
manganese  is  erratic  between  the  two  transformation 
points.  Redetermi nations  of  the  m.  p.  of  thallium 
and  manganese  gave  303°  and  1221°,  respectively. 

A.  R.  Powell. 

Heats  of  vaporisation  of  isopropyl  alcohol  and 
ethyl  alcohol,  G,  S.  Parks  and  W.  K.  Nelson 
<J,  Physical  Chem.,  1928,  32,  61  — 66),  — The 
heats  of  vaporisation  of  these  alcohols  have  been 
determined  in  an  apparatus  of  the  type  described  by 
Awbery  and  Griffiths  (A,,  1924,  il»  541)  In  which  the 
weight  of  alcohol  vaporised  at  its  b,  p.  by  a  measured 
amount  of  electrically  supplied  energy  is  found. 
The  values  are  for  isopropyl  alcohol  at  82*2°,  161*7 
g.-eal./g.,  and  for  ethyl  alcohol  at  78*4°,  208*7  g.-cal./g. 
ARct  a  consideration  of  the  values  found  by  Brown 
(JX,S^  1903,  83,  091)  and  by  Mathew's  (A.,  1926, 
4b- ),  the  best  value  for  isopropyl  alcohol  is  suggested 
L°  be  161*0^1*5  g.-cal./g.  The  value  now  deter¬ 
mined  for  ethyl  alcohol  lies  between  those  found  by 
these  workers,  L.  S.  Theobald. 

Thermal  magnitudes.  W.  Herz  (Z.  anorg, 
Chem.,  192/,  168,  86 — 88) . — Division  of  the  product 
<ji  the  cryoscopic  constant  and  the  latent  heat  of 
fusion  by  that  of  the  ebullioscopic  constant  and  the 
latent  heat  of  evaporation  yields  an  approximately 
constant  value  for  all  substances.  H,  F.  Gillbe.  " 

M,  p.  of  benzene  derivatives.  T.  Be  AC  ALL  (Rec. 
trav.  chim.,  1928,  47,  37 — 14). — Examination  of  the 


m„-p.  data  for  a  large  number  of  halogen -substituted 
benzene  derivatives  brings  to  light  the  following 
regularities  :  (i)  The  introduction  of  a  pair  of.  chlorine 
(or  bromine)  atoms  in  the  ^-position  increases  the 
m,  p.  in  an  approximately  constant  ratio,  viz.,  by 
about  23%  for  two  chlorine  atoms,  26%  for  one 
chlorine  and  one  bromine  atom,  and  30%  for  two 
bromine  atoms.  When  two  iodine  atoms,  however, 
are  introduced,  the  increase  in  m,  p.  becomes  pro¬ 
gressively  less  as  the  complexity  of  the  molecule 
increases,  (ii)  The  introduction  of  a  single  asym¬ 
metric  halogen  atom  into  benzene  or  &  symmetrically- 
substituted  halogenobenzene,  lowers  the  m.  p.  in  an 
approximately  constant  ratio,  i.e.}  by  about  22%. 
The  bearing  of  these  regularities  on  the  structure  of 
the  molecule  is  discussed.  Similar  relationships  may 
also  ho  recognised  between  m.  p.  and  molecular 
volume,  but  the  available  data  arc  scanty, 

M.  S.  Burr. 

Thermal  and  electrical  conductivity  of  fused 
quartz  as  a  function  of  temperature.  H.  E. 
Seemann  (Physical  Rev.,  1928,  [ii],  31,  119—129).— 
The  thermal  conductivity  of  clear  fused  quartz 
between  235°  and  1225°  Abs,  is  represented  by  the 
equation  2f-~3*83x  10“8T+ 0*00 163.  There  is  an 
abrupt  change  in  tho  thermal  conductivity  in  the 
vicinity  of  1140°  Abs,  Interpolated  values  of  tho 
specific  resistance  (ohms /cm,3)  are :  550  Abs., 

4*46  Xl09;  750°  Abs,,  2*09  xl07;  950°  Abs,,  1*35  X 
10s;  1150°  Abs.,  2*69 Xl05.  A.  A,  Eldridge. 

Hydrogen  cyanide.  H,  Sinozaxi  and  R.  Hara 
(Proc,  Imp.  Acad,  Tokyo,  1927}  3,  690— 594).— The 
vapour  pressure  of  hydrogen  cyanide  has  been 
determined  over  the  temperature  range  0—190°,  and 
tho  pressure  range  100 — 830  mm.  The  data  agree 
well  with  eq  nations  of  the  typo  P  V {WT~R—bP-~  OP2 
and  PV/WT—R—bP)  the  former  being  valid  for 
lower  and  the  latter  for  higher  temperatures.  On 
the  basis  of  an  equation  of  state  proposed  by  Keyes, 
the  molar  fraction  of  double  molecules  formed  by 
association  may  be  calculated.  The  fraction  varies 
from  0*00040  to  0*0655, 

The  density  of  liquid  hydrogen  cyanide  has  been 
determined  by  the  dilatomotric  method  at  approxi¬ 
mate  intervals  of  5°  from  0°  to  30'".  The  results 
agree  well  with  the  empirical  equation 
F0(I  -f  0*002QQ2Qy  -  10-7X  6-1751*),  where  F0  is 
1*39588  o,o,/g.  R.  A.  Morton, 

Determination  of  the  vapour  pressure  of 
arsenic  tri-iodide.  S.  Horiba  and  R.  Inobxe 
(Sexagtmfc  [Osaka  celebration],  Kyoto,  1927,  279 — 
287), — The  vapour  pressure  of  the  orange  form  of 
arsenic  tri- iodide  has  been  determined  from  1 1°  to  182°. 
The  T—T.  log  p  curve  shows  the  m.  p.  to  bo  about 
144°;  the  molar  heat  of  vaporisation  is  19*2  kg.-cal. 
Experiments  are  described  on  tho  vapour  pressure  of 
the  yellow  modification,  which  is  stable  at  low 
temperatures.  H*  F.  Gillbe, 

Vapour  pressure,  dissociation,  and  transition 
point  of  mercuric  sulphide.  J.  Rinse  (Rcc.  trav. 
chim.,  1928,  47,  28— 32).— The  vapour  pressure  of 
mercuric  sulphide  lias  been  determined  between  333 
and  651°  using  a  glass  spring  indicator.  On  plotting 
vapour  pressure  against  temperature  two  curves  are 
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obtained,  intersecting  at  388a±2*  and  0*8  cm,  of 
mercury.  Below  this  temperature  the  red  sulphide 
is  the  stable  form  and  above  it  the  black.  This  is 
confirmed  by  the  change  in  colour  and  density  on 
heating.  The  (T  log  p-T)  graph  is  not  straight, 
indicating  a  change  in  the  heat  of  vaporisation. 
This  has  been  shown  to  be  due  to  the  dissociation  of 
the  sulphide,  winch  is  complete  at  least  up  to  530°. 
The  abnormal  behaviour  is  a  result  of  the  changing 
degree  of  association  of  the  sulphur  vapour.  Changes 
in  colour  and  density  below  the  transition  temper¬ 
ature  have  been  observed.  These  are  explained  on 
Bruits*  theory  of  allotropy.  Under  certain  conditions 
a  high  vapour  pressure  may  be  observed  at  temper¬ 
atures  at  which  the  vapour  pressure  of  mercuric 
sulphide  should  be  very  small.  This  may  indicate 
the  presence  of  an  unstable  mercurous  sulphide, 
Hg2S.  *  M.  S.  Burr. 

Vapour  pressure  and  dissociation  of  mercuric 
iodide.  J.  Rinse  (Rec.  trav,  ehim.,  1928,  47,  33— 
36). — The  vapour  pressure  of  mercuric  iodide  has  been 
determined  between  130°  and  347 rj  by  a  statical 
method  using  a  glass  spring  indicator.  When  T  log  p 
is  plotted  against  T  the  graphs  are  nearly  straight  and 
intersect  at  the  m,  p.,  255*5°.  The  heat  of  sublim¬ 
ation  of  the  solid  salt,  calculated  from  the  vapour 
pressure,  is  20; 0  kg.-cal.,  and  the  heat  of  vaporisation 
of  the  liquid  is  1ST  kg.-cal.  The  difference,  4*9 
kg.-cal.,  represents  the  latent  heat  of  fusion.  The 
degree  of  dissociation  at  500°,  550°,  and  800°  has  also 
been  determined  by  vapour-pressure  measurements. 
The  average  values  of  K—(Png  x  PrJ/Pugi,  at  these 
temperatures  are,  respectively,  0*01,  0*05,  and  0*14. 
At  400°  the  vapour  is  colourless,  but  at  500°  a  slight 
brown  colour,  due  to  free  iodine,  is  visible. 

M.  S.  Burr. 

Vapour  pressures  of  isopropyl  and  Serf, -butyl 
alcohols.  G*  S.  Parks  and  B.  Barton  (J.  Amer, 
Chera.  Soe.,  1928,  50,  24 — 26). — The  vapour  pressures 
of  the  above  alcohols,  measured  by  static  methods, 
are  recorded  between  0°  and  90°.  The  heats  of 
vaporisation  are  calculated  for  three  temperatures ; 
the  molal  entropies  of  evaporation  indicate  that  these 
alcohols  are  associated.  8.  K.  Tweedy. 

Internal  pressure  of  pure  and  mixed  liquids. 
W.  West  water,  EL  W.  Frantz,  and  J.  H.  Hilde¬ 
brand  (Physical  Rev.,  1928,  [ii],  31,  135—144).— 
The  change  in  pressure  with  temperature  at  constant 
volume,  y9  was  determined  for  heptane,  acetone, 
carbon  tetrachloride,  benzene,  carbon  disulphide, 
ethylene  chloride,  ethylene  bromide,  and  bromoform, 
and  for  12  50  mcb-%  mixtures  of  these  substances. 
The  results  are  tabulated  together  with  derived  values 
for  the  compressibilities,  y  is  a  function  of  the 
specific  or  molal  volume  only.  For  each  pure  liquid 
(where  v  is  the  molal  volume,  and  Tx  the 
temperature  at  which  the  pressure  is  1  atm.)  is  con¬ 
stant,  The  values  for  the  mixtures  are  less  than 
additive,  and  less  than  those  calculated  from  B iron’s 
equation,  but  generally  accord  with  the  expression 
a—(au?2)L2;  still  better  agreement  is  obtained  by 
considering  that  yv  is  additive.  A.  A.  Eldkidge, 

New  additive  property  of  liquids.  I.  N. 
Lonoinescu  (Compt.  rend.,  1927/185,  1472—1474). — 


The  formula  amVm=*KTm  where  K  is  a  constant, 
a  the  van  der  Waals  coefficient,  T  the  critical  temper¬ 
ature,  and  V  the  critical  volume,  respectively.,  expresses 
the  additive  character  of  the  property  more  exactly 
than  that  of  van  Laar.  From  this,  generalised  forms 
of  the  equations  of  G.  G.  Longinescu  and  of  Walden 
are  obtained,  and  also  an  expression  from  which  the 
critical  temperature  of  a  compound  may  be  calculated 
from  the  critical  data  of  its  components, 

J.  Grant. 

One-component  system  SiOr  1,  Dilate- 
metric  measurements  on  tridymite  and  cristo- 
balite.  G.  J.  van  Niettwenburq  and  H,  I.  Zulstra 
(Rec.  trav,  ehim.,  1928,  47,  1—12).— An  apparatus  is 
described  for  the  measurement  of  changes  in  the  rate 
of  linear  expansion  with  increase  of  temperature  of 
small  quantities  (less  than  1  g.)  of  powdered  materials. 
It  has  been  used  for  the  determination  of  the  following 
transition  points :  a-  (hcristobalite,  220° ±5°;  a-  -> 
(J-tridymitc,  100° ±7 0  ;  p-  y-tridyuiite,  141°Jk7°, 
The  values  for  tridymite  are  considerably  lower  than 
those  found  by  Fenner  (cl  B,,  1913,  22),  Certain 
irregularities  in  the  behaviour  of  tridymite  have  also 
been  observed  in  the  neighbourhood  of  440°.  A 
semi-quantitative  estimation  of  the  composition  of 
mixtures  of  tridymite  and  eristobalite  can  be  made  by 
observing  the  amount  of  expansion  at  the  transition 
points  relative  to  that  of  the  pure  constituents.  The 
alterations  in  length  are  due  to  changes  of  crystalline 
form  and  bear  no  simple  relation  to  the  variations  in 
density.  Although  it  is  possible  to  determine  the 
transition  point  of  eristobalite  by  the  change  in 
density,  as  indicated  by  a  liquid  dilatometer,  this 
method  cannot  be  employed  for  tridymite,  of  which 
the  changes  in  density  at  the  transition  point  must  bo 
less  than  0*2%,  M.  S.  Burr, 

Entropy  of  hydrogen  chloride.  Heat  capacity 
from  18°  Abs.  to  b.  p.  Heat  of  vaporisation. 
Vapour  pressures  of  solid  and  liquid.  W.  F. 
Giauque  and  R.  Wiebe  (J.  Amer.  Chem,  Soe.,  1928, 
50,  101 — 122), — The  vapour  pressures  of  solid 

hydrogen  chloride,  in  international  cm.  of  mercury, 
are  given  by  log  p—  —  1114/T-— 1*285  log  T— 
0*049467T+ 1 1  *005 ,  in  agreement  with  the  single 
observation  of  Henning  and  Stock  (Z.  Phvsik,  1921, 
4,  228),  but  in  slight  disagreement  with  the  values  of 
Henglein  (A.,  1923,  ii,  124)  and  Karwat  (A.,  1924,  ii, 
822).  Kanvat’s  equation  for  p  does  not  reproduce 
that  observer’s  own  values.  The  vapour  pressures 
of  the  liquid  acid  are  well  represented  by  Henning  and 
Stock’s  equation.  The  heat  capacity  of  hydrogen 
chloride  between  17*29°  and  188*07°  Abs.  (b.  p.)  is 
recorded ;  a  transition  occurs  at  98*36°  Abs.  and  the 
ra.  p.  at  158*91°  Abs.  The  observed  latent  heats  of 
transition,  fusion,  and  evaporation  are  284*3,  476,  and 
8860  g.-eal,  per  mob,  respectively.  The  entropy  of 
hydrogen  chloride  gas  at  the  b.  p.  is  41*2  g.-eal./l° 
per  mob  or  44*5  at  25°,  in  agreement  with  the  values 
calculated  from  spectroscopic  data,  using  the  Lewis 
and  the  Tetrode  equations.  The  same  values,  within 
experimental  error,  are  calculated  using  the  third  law 
of  thermodynamics,  thus  confirming  the  validity  of 
this  law.  A  pink  form  of  hydrogen  chloride,  possibly 
a  third  crystalline  modification,  was  observed.  The 
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entropy  of  a  gas  obeying  Berthelot's  equation  of  state 
13  lower  than  that  of  an  ideal  gas  by  27 RTJ*pf3%Tzpc> 

S.  K,  Tweedy. 

Internal  friction  and  number  of  molecules  [per 
unit  volume],  W.  Herz  (Z.  anorg.  Client,,  1927, 
168,  89 — 92). — The  variation  with  temperature  ol  the 
internal  friction  between  the  molecules  of  any  normal 
liquid  is  such  that  the  sixth  root  of  the  viscosity  vj  is 
proportional,  to  the  number  ol  molecules  N  per  unit 
volume.  For  associated  liquids  Nriim  increases  with 
rise  of  temperature.  *  H.  F,  Gillbe. 

Hagexibaeh  correction  in  the  determination  of 
viscosity  by  the  efflux  method.  W,  Rieman  m 
(J.  Amer.  Chem.  Soc.,  1928,  50,  46 — 55). — The 
Hagen  bach  correction  was  calculated  from  determin¬ 
ations  of  the  viscosity  of  water  and  of  methyl  alcohol 
in  a  viscosimeter  of  the  Bingham  type  having  a  uni¬ 
form,  nearly  circular,  bore  (cf.  Knibbs,  J,  Proc,  Roy, 
Soc.  New  South  Wales,  1895,  29,  77).  The  value 
P124±0  006  was  obtained  (neglecting  the  Couette 
correction),  in  agreement  with  the  theoretical  value 
of  Bousinesq  (Compt.  rend.,  1891,  113,  49),  The 
data  do  not  support  the  view  that  the  correction 
decreases  when  the  Reynolds'  number  exceeds  700. 

S.  K.  Tweedy. 

Measurement  of  diffusion  constants  in  liquids. 
G.  VON  B£k£sy  (Physikal,  Z.,  1927  ,  28  ,  812—814),— 
An  interferometric  method  is  described  for  the 
measurement  of  diffusion  constants  of  liquids;  data 
are  cited  relating  to  aqueous  0*25A7-carbamide  and 
water,  and  of  aqueous  0*25AT-potassium  chloride  and 
water,  which  show  that  the  accuracy  of  the  method  is 
approximately  0*7%.  R.  W.  Ltxnt. 

Deviations  of  gaseous  mixtures  from  Dalton's 
law  of  partial  pressures  due  to  chemical  causes. 
I,  Hydrogen  chloride  and  water.  J.  Shidei 
(Sexagint  [Osaka  celebration],  Kyoto,  1927,  143 — 
169).— Observed  values  of  the  vapour  pressure  of  a 
mixture  of  hydrogen  chloride  and  water  in  the  neigh¬ 
bourhood  of  100°  are  smaller  than  the  theoretical 
values,  but  with  rise  of  temperature  approach  the 
latter ;  the  two  values  become  identical  at  about  150°. 
The  equilibrium  constant  Kc  ( X  !06}  for  the  equili¬ 
brium  HCi-f--H0()  H20,HC1  at  constant  volume  is 

1026  at  110°,  1193  at  120°,  1406  at  130°,  and  1898  at 

H.  E,  Gillbe. 

Dielectric  constants  of  binary  mixtures.  V, 
Electric  moments  of  certain  organic  molecules 
in  carbon  disulphide  and  hexane  solution,  J.  W. 
Williams  and  E,  F.  Ogo  (J.  Amer,  Chem,  Soc., 
1928,  50,  94 — 101 ;  cf.  A.,  1927,  819).— Dielectric 
constant  and  density  data  for  25°  are  recorded  for 
carbon  disulphide  solutions  of  phenol,  cinnamic  acid, 
iodine,  anthracene,  and  hexane,  and  for  both  carbon 
disulphide  and  hexane  solutions  of  benzoic  acid, 
naphthalene,  benzene,  nitrobenzene,  and  chloro¬ 
benzene.  The  polarisation,  and  therefore  the  electric 
moment,  of  a  solute  molecule  is  independent  of  the 
non-polar  solvent ;  benzene  and  the  above  two  so  [vents 
aro  non-polar.  The  electric  moment  of  naphthalene 
is  in  agreement  with  the  known  difference  between  the 
chemical  behaviour  of  the  two  benzene  rings  in  the 
molecule.  8.  Eh  Tweedy. 


Dielectric  properties  of  aqueous-alcoholic 
mixtures.  P.  Brun  and  J.  Granxer  (Compt,  rend., 
1928,  186,  77 — 80), — If  the  critical  miscibility  of 
aqueous-alcoholic  mixtures  is  accompanied  by  changes 
in  the  molecular  condition  of  the  liquids,  variations  in 
their  dielectric  capacity  should  also  bo  evident.  A 
study  of  mixtures  of  water  and  ethyl  alcohol  with 
isobutyl  or  i^oamyl  alcohol  has  shown  those  variations 
to  exist  and  to  be  similar  in  nature  to  those  observed 
for  the  other  physical  properties  of  such  mixtures. 
Maxwell’s  rule  connecting  refract  ivity  and  specific 
inductive  capacity  holds  lor  the  pure  liquids,  but  for 
the  mixtures  the  dielectric  capacity  increases  as  the 
refractive  index  falls  (cf.  A.,  1926,  683). 

J.  Grant. 

Binary  azeotropes.  VIII.  M.  Lecat  (Ree. 
trav,  chim.,  1927,  47,  13 — 18). — In  continuation  of 
previous  work  (A.,  1927,  617,  1133),  data  for  154 
binary  mixtures  are  given.  A  number  of  these  aro 
azeotropes,  positive  or  negative,  some  of  which  form 
two  phases,  either  liquid  or  solid,  at  temperatures 
very  near  the  constant  b.  p.  Ten  new  negative 
azeotropes  are  included,  eleven  eutectics,  and  twenty- 
four  non-azeo tropic  mixtures  for  some  of  which  the 
isobars  are  practically  rectilinear.  M.  S.  Burr. 

Chemical  affinity  in  metallic  alloys,  especially 
solid  solutions.  Compressibility.  R,  F.  Mbhl 
and  B.  J.  Mair  (J.  Amer,  Chem.  Soc.,  1928,  50, 
55 — 73). — The  compressibility  data  for  alloys  are 
discussed  and  new  measurements  on  sixteen  alloys  of 
copper,  iron,  and  aluminium  (including  “eonstanfcan”) 
are  recorded.  In  all  cases  the  compressibility  was 
less  than  that  calculated  by  the  rule  of  mixtures,  the 
divergence  being  greater  the  greater  the  chemical 
dissimilarity  of  the  two  metals.  The  difference 
between  the  measured  and  calculated  compressi¬ 
bility  is  an  indication  of  the  intensity  of  the  chemical 
affinity  between  the  unlike  metal  atoms.  This 
affinity  results  in  an  increase  in  the  lattice  rigidity, 
so  that  compressibility  is  a  measure  of  “  chemical 
hardness  ”  as  distinct  from  “  physical  hardness  ” 
(slip  resistance).  The  experimental  results  are  corre¬ 
lated  with  the  mechanical  properties  of  the  alloys. 
The  quenching  hardness  in  steels  is  not  caused  by 
increase  in  the  cohesive  forces.  Attempts  to  measure 
the  heat  of  formation  of  alloys  of  aluminium  with 
magnesium  and  zinc  by  determining  the  heat  of 
dissolution  in  hydrochloric  acid  are  recorded. 

S.  K.  Tweedy. 

Solubility  of  hydrogen  in  silver.  E.  W.  R, 
Steacie  and  F.  M.  G.  Johnson  (Proc,  Roy.  Soc., 
1928,  A,  117,  662 — 679 ;  ef.  A,,  1926,  1089).— The 
apparatus  and  experimental  procedure  have  pre¬ 
viously  been  described  (be.  cit.).  A  containing  vessel 
of  fused  silica  was  used,  and  corrections  were  made 
for  the  diffusion  of  hydrogen  through  silica.  This 
was  measured  separately  at  temperatures  from  200° 
to  900°  and  at  pressures  from  5  to  80  cm.  The  ratio 
P l Ds  where  P  is  the  pressure  and  D  the  rate  of 
diffusion,  is  constant  at  constant  temperature.  This 
is  in  agreement  with  the  results  of  previous  investig¬ 
ators  and  indicates  that  the  gas  diffuses  through  silica 
as  molecular  hydrogen.  The  solubility  of  hydrogen 
in  silver,  in  the  form  of  foil  (0*40  and  0*12  nun.  thick). 
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was  measured  over  the  same  range  of  temperature  and 
pressure.  Below  400°  the  solubility  is  extremely 
small ;  it  increases  rapidly  with  rising  temperature 
and  the  values  of  log  absorption / temperature  are 
practically  constant.  At  constant  temperature  the 
ratio  where  Q  is  the  absorption,  is  constant. 

It  follows  from  Henry's  law  that  the  dissolved  gas 
must  be  dissociated  into  atoms,  or  else  it  must  exist 
in  the  form  of  a  dissolved  hydride  containing  one  atom 
of  hydrogen  to  the  molecule.  The  influence  of  extent 
of  surface  was  found  to  be  negligible.  The  absorption 
of  hydrogen  is  compared  with  that  of  oxygen,  the  chief 
difference  being  that  the  solubility  minimum  for 
oxygen  at  400°  does  not  occur  with  hydrogen.  The 
diffusion  of  gases  through  metals  is  discussed  on  the 
basis  of  Langmuir’s  theory  of  the  mechanism  of 
adsorption,  and  the  connexion  between  absorption, 
adsorption,  and  diffusion  is  considered. 

L,  L.  BmctmsRAW. 

Distribution  and  solubility  of  gases  in  fats, 
S.  Schmtdt-Nielsen  (Annal.  Acad.  ScL  Fennicce, 

1927,  A,  29,  No,  12). — Cod  diver  oil,  herring  oil, 

linseed  oil,  olive  oil,  and  mineral  (transformer)  oil, 
saturated  with  air  at  20°,  evolve  the  following  volumes 
of  gas  per  100  g.  of  oil  (measured  at  N.T.P.)  when 
heated  at  100°  in  a  vacuum :  9-6,  5*9,  10*1,  5*0, 
8*4  c.c.,  respectively,  containing  separately  2LS, 
10*8,  19*1,  15*7,  and  30*6%  of  oxygen.  The  amount 
of  air  absorbed  at  50°  is  almost  the  same,  but  the 
oxygen  contents  are  approximately  halved  in  every 
ease  except  that  of  the  mineral  oil,  where  it  is  prac¬ 
tically  unaltered.  The  lower  oxygen  values  are  pro¬ 
bably  due  to  the  increased  rate  of  oxidation.  The 
four  first-named  oils  absorb  in  a  similar  manner 
13' 5,  13*4,  ICO,  and  117  c.c.  of  carbon  dioxide  per 
100  g.  of  oil.  G.  A.  G.  Gotron, 

Di-,  tri-,  and  tetr  a-chloroethylen e  as  solvents 
in  ebullioscopy.  P.  Walden  (Annal,  Acad.  ScL 
Fennicae,  1927,  A,  29,  No,  23), — These  solvents  are 
suitable  for  use  in  the  determination  of  the  mob  wt, 
of  many  organic  compounds ;  carboxylic  acids,  how¬ 
ever,  give  results  corresponding  with  double  mole¬ 
cules.  It  is  suggested  that  this  is  due  to  the  combin¬ 
ation  of  pairs  of  intramolecularlv  ionised  molecules. 
The  following  values  for  the  molecular  elevation  of 
b.  p,  are  given  by  the  data  for  hydrocarbons,  amines, 
ketones,  and  esters  on  extrapolation  to  infinite  dilution 
of  the  solute:  di-,  34*4° ;  tri-,  44*3°;  tctra-ehloro- 
ethylene,  55*0°.  G.  A.  CX  Gough. 

Solubility  o!  cellulose  esters.  I.  11.  G.  Kita, 
I.  Sakueada,  and  T.  Nakashima  (Celluloseehem,, 

1928,  9,  13—17,  27— 29).— See  this  vol,  124. 

Effect  of  impurities  on  the  consolute  temper¬ 
ature  of  the  system  water-phenol.  G.  Mac- 
Kinnky  (Trans.  Roy,  Soc.  Canada,  1027,  [iii],  21, 
111,  265 — 206).— The  discrepancy  between  Hill  and 
MalisofFs  value,  65*85  ±0*15°,  for  the  consolute 
temperature  of  the  system  water-phenol  (A..,  1926, 
571)  and  Rothmund's  value,  68*4°  (A.,  1S9S,  ii,  503), 
is  probably  clue  to  the  presence  of  small  traces  of 
impurities  in  the  latter  case.  Experiments  have  been 
made  with  four  different  samples  of  phenol  giving 
values  ranging  from  65*75°  to  68*3°.  After  puri¬ 
fication  by  the  method  of  Rhodes  and  Markley  (A., 


19.22,  i,  135),  all  the  values  lay  between  65*65°  and 
65*85°,  By  the  addition  of  0*85%  of  o-cresol  the 
temperature  was  raised  to  68*4°.  Since  benzo- 
quinonc,  produced  by  oxidation  of  phenol,  is  a  likely 
impurity,  0*1.7%  was  added,  and  the  consolute 
temperature  was  raised  from  65*75°  to  66*1)°,  whilst 
0*8%  gave  66*5°.  To  check  the  shape  of  the  solu¬ 
bility  curve  near  the  critical  solution  temperature, 
29%  and  35 %  phenol  solutions  were  exami ned.  T1  ley 
gave  miscibility  temperatures  of  65*65°  and  65*75°, 
respectively,  in  close  agreement  with  the  results  of 
Hill  and  Mallsoff  (loc,  cii.).  The  consolute  temper¬ 
ature  is  probably  a  better  test  of  the  purity  of  phenol 
than  the  m.  p.  or  b.  p.  M.  S.  Burnt. 

Separation  of  binary  liquid  mixtures  by  silica 
gel,  L  H.  G.  Grimm  and  K,  Wolff,  II.  H.  G. 
Grimm,  W.  Ratjdenbusoh,  and  H.  Wolff  fZ.  angew. 
Chem.,  1928,  4i3  98—103,  104—107).—!.  An  in¬ 
vestigation  of  the  efficiency  of  processes  involving 
silica  gel  in  effecting  a  separation  of  binary  liquid 
mixtures  which  cannot  be  separated  by  fractional 
distillation.  Three  methods  have  been  investigated. 
The  first  consists  in  allowing  the  liquid  mixture  to 
percolate  through  a  column  of  gel.  In  the  second 
method  the  liquids  arc  boiled  and  the  vapours  passed 
into  a  fractionating  column  packed  with  gel.  In  the 
third  method  the  fractionating  column  is  surrounded 
by  a  vapour  jacket,  so  that  both  substances  are  main¬ 
tained  in  the  vapour  phase.  Liquid  retained  by  the 
gel  is  recovered  by  heating  to  about  250°  and  collecting 
various  fractions.  The  gel  is  regenerated  by  heating 
at  250—300°  i n  a  vacu uni ,  The  present  m easurements 
have  reference  to  the  mixture  of  ethyl  alcohol  (1 5*85%) 
and  carbon  tetrachloride  (84*15%)  of  minimum  b.  p. 
The  composition  of  the  various  fractions  was  deter¬ 
mined  ref rac tom etri cal ly ,  In  all  cases  the  first 
fractions  consist  almost  entirely  of  carbon  tetra¬ 
chloride.  The  degree  of  separation  increases  with 
decreasing  grain  size,  decreasing  size  of  pores,  and 
increasing  diameter  of  the  column  used*  Using  a  gel 
of  fine  grain  and  having  narrow  pores,  about  60% 
of  pure  carbon  tetrachloride  was  obtained  by  the 
percolation  method*  The  separations  effected  under 
comparable  conditions  by  the  three  methods  are 
roughly  the  samo.  On  account  of  its  simplicity  the 
first  method  is  to  be  preferred. 

II.  The  separations  effected  when  certain  binary 
mixtures  of  various  organic  liquids  are  allowed  to 
percolate  through  a  column  of  silica  gel  have  been 
investigated.  When  the  heat  changes  produced  by 
wetting  silica  gels  with  the  components  of  the  binary 
mixtures  are  compared  with  the  results  of  the  percol¬ 
ation  experiments  it  is  found  that  the  component 
producing  the  greater  heat  effect  is  most  strongly 
adsorbed  and  that  the  degree  of  separation  increases 
with  increasing  difference  between  the  heats  of 
wetting. 

The  heat  of  wetting  is  influenced  by  various  factors, 
e.g.f  grain  size,  size  of  pores  The  following  values 
(g.-cal./g.  of  gel)  refer  to  a  gel  of  grain  size  0*2 — 0*5 
mm.  having  very  narrow  pores :  cyclohexane,  6*25 ; 
hexane,  6*5 ;  carbon  tetrachloride,  7*3;  chloroform, 
10*9;  toluene,  11*3;  benzene,  11*3;  propyl  alcohol, 
20*8;  water,  20*95 ;  methyl  alcohol,  22*95;  ethyl 
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alcohol,  23*7,  A  gel  having  much  wider  pores  gave 
values  about  50%  smaller.  Addition  of  small 
quantities  of  ethyl  alcohol  to  carbon  tetrachloride 
produces  a  remarkable  increase  in  the  heat  of  wetting, 
addition  of  0*125%  of  alcohol  raising  the  heat  of 
wetting  to  a  value  which  is  approximately  the  arith¬ 
metic  mean  of  the  values  for  the  two  components, 

J.  S.  Carter. 

Adsorption  of  substances  dissolved  in  water 
by  inactive  and  active  carbon,  K,  Skumb  Urdus 
(Kolloid-Z.,  1928,  44,  127—133) .—Measurements  of 
the  adsorption  of  a  number  of  non-eoiloidal  and 
colloidal  substances  by  five  different  samples  of 
carbon  show  that  for  all  the  substances  investigated 
the  samples  of  carbon  retain  the  same  order  of  effec¬ 
tiveness,  The  best  adsorbents  were  “  supra-norit 
6X,”  “  supra- norit  4X,”  and  <£  carboraffinT  Among 
the  non -colloidal  substances  the  adsorption  of 
asoamyl  alcohol,  isovaleric  acid,  diethylamino,  and 
sodium  isovalcratc  was  followed  stalagmometrically 
by  comparing  the  drop  number  with  a  curve  relating 
this  value  to  the  concentration.  The  adsorption  of 
sucrose  was  followed  polari metrically,  and  that*  of 
d-tartarie  acid  and  quinine  hydrochloride  by  titration. 
In  the  latter  ease*  the  solution  was  titrated  with 
0  1  A-potassium  hydroxide  solution,  using  ■  cresohred 
as  an  indicator.  Surface- active  substances  such  as 
isoamyl  alcohol  can  displace  sugar  from  the  adsorp¬ 
tion  surface  to  an  extent  depending  on  the  nature  of 
the  carbon.  The  importance  of  this  in  tho  sugar 
industry  is  pointed  out  as  a  moans  of  preventing 
loss  through  adsorption  in  tho  decolorisation  of 
sugar  by  carbon,  E.  S,  Hedges, 

Sorptive  power  of  lignin.  E.  Wedekind  and 
ib  Garre  (Z,  angew.  Chenu,  1928,  41,  107- — 112)  — 
Lignin  is  a  gel  carrying  a  negative  charge  capable  of 
adsorbing  alkalis,  ammonia,  and  basic  dyes.  Tho 
sorption  is  irreversible  and  lienee  indicative  of  sub¬ 
sequent  formation  of  compounds,  probably  of  a 
molecular  type.  The  quantity  of  substance  taken 
tip  depends  on  various  factors  (water  content  of  the 
lignin,  duration  of  the  process,  etc.).  Sulphurous 
and  hydrochloric  acids  are  also  fixed,  the  latter  acid 
by  moist  lignin  only,  formation  of  solid  solutions 
being  followed  by  a  chemical  combination.  Lignin 
takes  up  considerable  quantities  of  iodine.  Of  the 
amount  taken  up  only  a  fraction  can  be  removed  by 
thiosulphate.  The  fact  that  the  solution  of  iodine 
acquires  no  measurable  acidity,  oven  on  long  keeping 
in  contact  with  lignin,  indicates  that  there  is  no  sub¬ 
stitution  of  hydrogen  in  tho  lignin  molecule  by  iodine, 
but  rather  the  saturation  of  some  unsaturated  linking, 
Neutral  salts  are  not  adsorbed,  although  there  is 
considerable  sorption  of  potassium  hydrogen  sulphite. 
Three  types  of  lignin  were  used,  obtained  by  Will* 
statter  s  method  from  oak,  beech ,  and  a  wood  of 
Japanese  origin,  respectively.  The  sorptive  powers 
were,  in  general,  very  similar,  J.  S*  Carter. 

Configuration  of  p olymethy  len edic ar b oxy  li c 
acid.  II.  Adsorption  of  the  hexahy drop hihalic 
acids.  It.  Kuhn  and  A.  Wassermann  (Helv.  Chinn 
Acta,  1928,  11,  70—' 79). — The  proportion  of  acid 
adsorbed  by  animal  charcoal  under  the  same  con¬ 
ditions,  viz.,  water  5  c.c.,  acid  4*170  mg.,  and  animal 


charcoal  5*300  mg.,  has  been  determined  for  all  the 
hexahydrophthalic  acids.  For  the  o-,  m-#  and 
^-derivatives  of  the  cts-aeids  the  percentage  amounts 
adsorbed  were  29,  24,  and  24,  respectively,  and  for 
the  corresponding  foiema-acids,  24,  27,  and"  33.  The 
relative  adsorptions  of  ms-  and  trews- acids  in  the  m- 
and  p-series  are,  qualitatively,  in  accordance  with 
the  solubility  relationships.  The  greater  dissociation 
constant  of  the  iram-p-mmi  reinforces  the  effect  of 
the  smaller  solubility,  hence  the  largo  difference  in 
adsorption  between  the  els-  and  tom^-acids.  In  the 
m-acids  the  two  factors  oppose  one  another,  however, 
and  the  difference  in  adsorb  ability  is  only  small. 
In  the  ease  of  the  o-acids,  both  on  account  of  the 
smaller  solubility  and  tho  larger  dissociation  con¬ 
stant,  tho  trans-^aid  might  bo  expected  to  The  more 
readily  adsorbed  than  the  as-acid.  That  this  is  not  so 
is  probably  due  to  con  figurative  influence,  tho  directive 
influence  of  the  water  on  the  carboxyl  groups  (cf. 
Langmuir,  A.,  1917,  ii,  525)  making  it  more  difficult 
for  the  remainder  of  the  molecule  of  the  frans-o-acid 
to  accommodate  itself  to  the  adsorbing  surface  than 
will  be  tho  case  for  any  of  the  other  acids.  The 
adsorption  experiments  lead  to  the  same  views  as  to 
configuration  as  tho  dissociation  constants  (cf,  this 
voL,  240),  and  since  the  former  refer  chiefly  to  un¬ 
dissociated  acid  and  the  latter  to  ions,  if  may  be 
concluded  that  ionisation  is  not  accompanied  by  any 
marked  change  in  configuration.  The  adsorption 
isotherms  for  the  cis-  and  trans-o- acids  have  teen 
determined,  at  21° ;  tho  adsorption  exponents  of 
tho  two  are  almost  identical,  i.e,,  Ifn— 0*42.  The 
adsorption  isotherm  of  benzoic  acid  has  also  been 
determined  at  20s  M.  S.  Bure, 

Adsorption  on  barium  sulphate  and  ultra- 
microscopical  examination.  M.  N.  C ha kr avarti 
and  i\T,  R,  Djiar  (Kolloid-Z.,  1928,  44,  63—68).— 
Barium  sulphate  for  adsorption  experiments  was 
prepared  by  mixing  solutions  of  barium  chloride  and 
potassium  sulphate,  this  method  giving  smaller 
particles  than  the  employment  of  solutions  of  barium 
hydroxide  and  sulphuric  acid  of  equivalent  concen¬ 
tration,  The  size  of  the  particles  was  determined  by 
observation  of  the  velocity  of  fall  in  a  liquid  of  known 
viscosity.  Particles  of  radius  down  to  2*5 x  It)"3  cm. 
could  bo  followed  with  the  unaided  eye,  and  the 
ultramicroseopo  was  used  for  the  finer  particles. 
Counting  tho  particles  under  the  ultramicroscope  gave 
values  for  the  size  in  agreement  with  those  obtained 
by  determining  the  velocity  of  fall  under  gravity. 
The  phenomena  of  adsorption  depend  not  only  on 
the  surface  of  tho  adsorbing  substance,  but  also  on 
the  nature  of  the  solution.  A  parallelism  was 
observed  between  tho  adsorption  and  tho  water 
content  of  the  barium  sulphate  particles.  The  results 
support  Langmuir’s  view  of  a  uni  molecular  adsorption 
Layer.  E.  S.  Hedges. 

Absorption  velocity  of  carbon  dioxide  by  the 
still  surface  of  sodium  hydroxide  solution.  S. 
MiTSTOtmi  and  Y.  Sakamoto  (J.  Chem.  Soc,  Japan, 
1927,  48,  495 — 500). — Tho  absorption  velocity  of 
carbon  dioxide  by  a  still  surface  of  1 — BN -sodium 
hydroxide  solution  at  about  20°  has  been  obtained 
from  the  rate  of  change  of  the  partial  pressure  of  the 
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dioxide.  When  the  concentration  of  the  solution  is 
1—3 A7,  the  absorption  velocity  is  proportional  to  the 
partial  pressure  of  the  gas,  which  is  expressed  as 
follows  :  —AmlAt^kp,  where  —Am  is  the  quantity 
of  the  dioxide  absorbed  during  time  At,  p  the  partial 
pressure  of  the  gas,  and  k  a  constant  depending 
only  on  the  concentration  of  the  solution.  For 
4 — ^Absolutions  of  sodium  hydroxide,  the  absorption 
velocity  increases  rapidly,  which  is  said  to  be  due  to 
the  auto-catalytic  action  of  carbon  dioxide  which, 
exists  in  the  solution.  The  maximum  absorption 
velocity  at  about  20°  is  obtained  when  the  concen¬ 
tration  of  the  solution  is  3  or  4 Ah  K.  Kashima. 

Capillarity.  IX.  K.  Schultzs  (Kolloid-Z., 
1928,  44,  120 — 127  ;  cf.  A,,  1927,  625} Theoretical. 
A  series  of  symbols  is  proposed  for  use  in  dealing  with 
capillary  phenomena.  E.  S.  Hedges. 

Structure  of  surface  films.  X.  Phenols  and 
monoglycerides,  N.  EL  Adam,  W.  A,  Berry,  and 
H.  A.  Turner  (Proc.  Boy,  Soc,s  1928,  A,  117,  532 — 
541 ;  cf.  A.,  1926,  1002},—' Two  series  of  compounds 
have  been  found  in  which  the  areas  of  the  liquid 
expanded  films,  at  no  compression,  differ  widely 
from  48  A.2,  and  the  hypothesis  of  coiled  chains, 
previously  advanced  (be,  cit.),  must  be  abandoned. 
The  areas  at  no  compression  of  the  expanded  liquid 
films  of  dodeeylphenol,  nonylphenol,  a  -  mono  - 
myristin,  and  a-monopalmitin,  respectively,  are  37, 
39,  70^3*  and  70±3  A.2  The  possibilities  of  tilted 
molecules  are  discussed,  but  from  the  evidence 
available  it  is  only  possible  to  say  that  there  is  either 
a  definite  and  uniform  angle  of  tilt  at  each  stage  of 
compression  of  the  expanded  films,  or  a  motion  of  the 
molecules  through  various  angles  of  tilt.  Langmuir's 
view  that  the  chains  hold  the  films  together  against 
a  disruptive  force  exerted  by  the  heads  appears  to 
be  incorrect,  since  the  heads  seem  to  make  a  con¬ 
siderable  contribution  to  the  lateral  attraction  be¬ 
tween  molecules,  both  in  the  condensed  and  expanded 
states.  The  monoglycerides  form  condensed  liquid 
films  of  the  close -packed  head  variety,  the  area  at 
no  compression  being  26*3:fc0*5  A.2  Muller's  sug¬ 
gestion  (A.,  1927,  503)  that  the  chains  are  tilted  is 
not  incompatible  with  the  theory  of  close-packed 
heads.  The  condensed  film  of  dodeeylphenol  shows 
hysteresis,  or  u  elastic  after-working,”  on  compression 
and  decompression.  L.  L.  Rircumshaw. 

Films  of  oil  inside  a  small  bubble  of  gas  in 
water.  H.  A.  McTagcart  (Trans.  Boy.  Soc.  Canada, 
1927,  [ill],  21,  III,  242— 254), -—By  a  method  pre¬ 
viously  described  (A,,  1925,  ii,  509}  the  behaviour  of 
minute  traces  of  different  oils  on  the  inner  surface  of 
air  bubbles  in  water  has  been  observed.  The  follow¬ 
ing  liquids  with  a  positive  spreading  coefficient  against 
pure  water,  viz.,  benzene,  chloroform,  oleic  acid,  type¬ 
writer  oil,  xylol,  aniseed,  cedar  wood,  castor,  olive, 
and  lavender  oils,  form  small  globules  in  Brownian 
movement  on  the  inner  surface  of  the  bubbles.  When 
the  bubble  Is  absorbed  these  a m  dispersed  in  the 
water,  but  still  retain  their  identity.  After  repeated 
formation  of  these  bubbles  an  emulsion  of  oil  in 
water  is  ultimately  obtained.  If  a  minute  trace  of 
thorium  nitrate  Is  present  there  are  no  globules 
showing  Brownian  movement,  and  no  dispersion  of 


oil  in  water  takes  place.  As  previously  shown 
(Phil.  Mag.,  1924,  [vi],  27,  297),  the  sign  of  the 
electric  charge  at  the  surface  of  the  air  bubble  is 
annulled  or  reversed.  Three  liquids  with  negative 
spreading  coefficients,  carbon  disulphide,  acetylene 
bromide,  and  methylene  Iodide  have  been  examined. 
They  do  not  spread  over  the  surface  of  the  bubble, 
but  form  a  pool  round  the  edges  of  which  globules  in 
Brownian  movement  collect.  This  Brownian  move¬ 
ment  persists,  even  in  the  presence  of  thorium  nitrate 
solution,  but  it  may  be  reduced  to  some  extent. 
The  globules  finally  unite  without  giving  an  oil 
dispersion  in  water.  M.  S.  Burr. 

Laws  governing  molecular  collisions  at  a 
surface  reacting  with  the  gas.  A.  Predvoditelev 
(Z.  Physik,  1928,  46,  406 — 419) — Cantor  (Ann. 
Physik,  1897,  62,  482)  investigated  the  reaction 
between  chlorine  and  a  copper  surface,  with  the  view 
of  testing  the  validity  of  the  Maxwell  distribution 
law  for  the  gaseous  pressure  in  a  system  involving 
collisions  at  a  reactive  surface.  Cantor's  results  are 
regarded  as  erroneous.  The  question  has  been 
investigated  theoretically  and  the  equations  have 
been  tested  by  means  of  the  hydration  of  anhydrous 
oxalic  acid;  the  experimental  work  involved  the  use 
of  a  sensitive  torsion  balance  and  a  microbalance ; 
results  in  agreement  with  the  theory  were  obtained. 

R.  A.  Morton, 

Diffusion  of  gaseous  mixtures  through  mem¬ 
branes.  D.  Alexejev  and  V.  Matalskx  (J.  Chim. 
phya.,  1927,  24,  737 — 741 ) . — Previous  work  on  the 
diffusion  of  air  through  rubber  and  cellulose  (Bull. 
Inst.  Rech,  bioL  Univ.  Perm,  1923,  2,  165)  indicated 
that  the  solubility  of  the  gas  in  the  membrane  is  a 
determining  factor  in  the  coefficient  of  diffusion 
obtained.  This  has  now  been  definitely  demonstrated 
by  using  a  membrane  of  water  supported  by  cellulose 
which,  when  dry,  was  impervious  to  the  gas.  Atmo¬ 
spheric  air  was  first  dissolved  by  the  water  and  then 
emitted  in  the  vacuum  on  the  other  side  of  the 
membrane.  In  the  same  apparatus,  which  is  de¬ 
scribed,  the  coefficients  of  diffusion  of  carbon  dioxide, 
oxygen,  acetylene,  and  nitrogen  through  a  rubber 
membrane  have  been  determined  at  different  temper¬ 
atures.  The  coefficient  of  diffusion  ^=0*4343 . 1/lX 
vfPS .  log  P/(P—p)f  where  P  is  the  external  pressure 
of  the  gas,  S  the  surface  of  the  membrane,  and  t  is 
the  time  during  which  the  pressure  on  the  other  side 
of  the  membrane  passes  from  0  to  p>  The  ratios  of 
the  diffusion  coefficients  are  Ha  :  02  :  C2H2  ;  C02= 
I  ;  2-29  :  9*85  : 13*7,  whilst  Graham  found  2SL  ;  02  ; 
C02—  1  :  2*56  i  13*59.  A  study  of  the  rates  of  diffusion 
of  mixtures  of  these  gases  confirms  the  view  that 
the  velocity  of  diffusion  of  a  gaseous  mixture 
is  equal  to  the  sum  of  the  velocities  of  diffusion  of 
the  components,  in  spite  of  considerable  differences 
between  these  velocities  and  between  the  relative 
quantities  of  the  components.  M.  3,  Burr. 

Effect  of  temperature  on  rate  of  osmosis. 
It,  N.  Traxler  (J.  Physical  Chem.,  1928,  32,  127 — 
141 ). — The  influence  of  temperature  on  the  rate  of 
establishment  of  equilibrium  between  pyridine  and 
water  separated  by  a  thin  rubber  membrane  and 
between  an  aqueous  solution  of  sodium  chloride 
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(0*5i¥)  and  water  separated  by  a  membrane  of 
collodion  has  been  investigated.  For  10°  rise  of 
temperature  in  the  first  ease,  the  rate  increases  100% 
between  5°  and  25°,  50%  between  25°  and  45°,  33% 
between  45°  and  65°,  and  from  33  to  25%  between 
65°  and  85°.  In  the  second  case,  the  initial  rate  of 
passage  of  sodium  chloride  through  collodion  is 
greater  the  higher  the  temperature,  but  at  the  end  of 
30  min.  dialysis,  the  rate  becomes  practically  uniform 
for  all  temperatures  between  25w  and  65°.  The 
results  obtained  in  the  system  pyrid  ine-rubber-water 
are  discussed  in  relation  to  the  theory  that  water  is  an 
equilibrium  mixture  of  hydro  1  and  its  polymerides. 

L,  S.  Theobald, 

Osmosis  of  ternary  liquids.  General  con¬ 
siderations.  I.  F.  A.  H.  S  OH  RE  I N  EM  AKERS  (PrOC. 
K.  Akad.  Wetenseh.  Amsterdam,  1927,  30,  761— 
768). — The  osmosis  occurring  with  membranes  per¬ 
meable  to  the  solvent  and  to  each  of  two  solutes 
contained  in  it  has  been  examined.  The  theory  of  the 
process  is  discussed,  with  graphical  illustrations. 
Experimental  measurements  on  the  progress  of 
osmosis  necessitate  the  removal  of  small  quantities  of 
liquid  for  analysis  from  time  to  time,  and  it  is  shown 
that  with  appropriate  sampling  the  theoretical  and 
experimental  osmosis  paths  should  be  nearly 
coincident.  L.  F.  Gilbert. 

Permeability  of  artificial  colloidal  membranes. 
I.  Action  of  acid-base  swelling  on  the  perme¬ 
ability  of  gelatin  and  agar  membranes.  K.  J. 
Anselmixo  (Biochem.  Z.,  1928,  192,  390—425),— 
Increased  swelling  of  gelatin  membranes,  brought  about 
by  change  of  piu  results  in  an  increase  of  permeability 
to  dextrose  and  surface- inactive  non-electrolytes,  the 
minimum  permeability  being  in  the  neighbourhood  of 
the  isoelectric  point.  The  swelling  and  permeability 
curves  are  similar.  The  absolute  increase  in  per¬ 
meability  is,  however,  compensated  for  by  increase  in 
thickness.  If  a  series  of  mem branes  is  used  such 
that  all  have  the  same  thickness  when  swelling  at  the 
respective  pn  values  is  completed,  an  apparent 
maximum  permeability  is  obtained  at  the  isoelectric 
point.  From  diffusion  experiments  it  is  inferred 
that  the  greater  part  of  the  water  absorbed  during 
swelling  by  gelatin  is  bound  in  such  a  way  that  it  can 
no  longer  serve  as  a  diffusion  medium.  The  diffusion 
of  a  number  of  acid  and  basic  dyes  through  gelatin  and 
agar  membranes  at  different  pn  values  lias  been 
investigated,  the  results  being  summarised  in  the 
form  of  curves.  P.  W,  Clutterbuck. 

Cellulose  nitrate  membranes  of  graded  perme¬ 
ability.  _  H.  F.  Pierce  (J.  Biol.  Chem.,  1927,  75, 
795— 815).— The  conditions  affecting  the  permeability 
of  collodion  membranes  are  discussed.  The  prepar¬ 
ation  of  such  membranes  of  reproducible  permeability 
is  described  {a)  by  a  method  involving  the  drying  of  the 
membrane  for  definite  times  under  constant  physical 
conditions  and  (b)  by  complete  evaporation  of  solutions 
of  collodion  in  alcohol  and  ether  to  which  varying 
amounts  of  ethylene  glycol  have  been  added. 

C.  H.  Harington, 

Solution  volume  of  a  solute  in  liquid  mixtures. 
6.  J.  Burrows  (J.  Proc.  Roy.  Soc.  New  South  Wales, 
1926,  60.  197  —207 ) .—The  specific  solution  volume  of 


acetamide  in  solution  in  a  mixture  of  water  and  acetone 
is  greater  than  it  is  in  either  solvent  alone,  and  the 
same  is  true  for  carbamide  dissolved  in  a  mixture  of 
methyl  alcohol  and  water.  Since  in  both  cases  the 
formation  of  the  solvent  mixture  from  its  components 
is  accompanied  by  a  considerable  diminution  in 
volume,  it  might  appear  that  the  apparent  solution 
volume  of  a  solute  is  determined  by  the  amount  of  con¬ 
traction  which  the  solvent  can  undergo,  t.e.,  its  com¬ 
pressibility,  the  addition  of  a  third  substance  to  a 
binary  solvent  mixture  which  shows  the  maximum 
contraction  having  no  effect  on  the  volume.  It  is  not 
possible,  however,  to  give  a  complete  explanation  of  the 
volume  changes  on  this  basis.  The  density  of  solu¬ 
tions  of  methyl  alcohol  and  of  pyridine  in  water, 
acetone,  and  a  mixture  of  the  two  lias  also  been 
measured,  the  specific  contractions  for  solute  in 
solvent  being  found  to  pass  through  a  maximum 
value,  whilst  the  quotient  of  the  total  contraction  by 
the  total  volume  of  the  three  components  decreases 
regularly  with  the  amount  of  solute  added.  The 
specific  volume-composition  curve  of  methyl  alcohol- 
acetone  mixtures  and  pyridine-water  mixtures  shows 
a  minimum,  but  with  methyl  alcohol-water  mixtures 
the  maximum  divergence  of  the  curve  from  a  straight 
line  is  not  large  enough  to  appear  as  a  minimum  on  the 
curve.  No  satisfactory  explanation  of  these  various 
volume  effects  can  be  given,  either  on  the  assumption 
that  decreases  in  volume  are  a  consequence  of  closer 
packing  resulting  from  the  admixture  of  molecules  of 
different  sizes  or  on  the  basis  of  changes  in  the  mole¬ 
cular  complexity  of  the  solvent.  R.  Cuthill. 

Ebuilios eopic  determination  of  the  molecular 
state  of  resorcinol  in  aqueous  solutions  of  sodium 
chloride.  F.  Bourion  and  E.  Rouyer  (Compt. 
rend.,  1928,  186,  82 — 84). — The  authors*  experiments 
(A.,  1927,  515)  are  extended  to  solutions  of  resorcinol 
in  0*5il/-  and  1  *225 Jf -solutions  of  sodium  chloride. 
In  both  cases  there  is  evidence  of  an  equilibrium 
between  simple  and  double  or  triple  molecules  of 
resorcinol.  Association  is  greater  in  sodium  chloride 
than  in  potassium  chloride  solutions.  The  results 
obtained  are  in  disagreement  with  the  authors’  view 
that  aqueous  solutions  of  alkali  chlorides  containing 
resorcinol  should  have  ebullioscopie  properties  similar 
to  those  of  water,  but  the  deviation  may  be  explained 
by  the  fixation  of  water  on  the  salt  either  in  the  form 
of  ions  or  of  complete  molecules.  J.  Grant. 

Viscosity  and  hydration.  II.  S.  Libfatov  (J. 
Russ.  Pliys.  Chem.  Soc.,  1927,  59,  465 — 47 6 ) . — See 
A.,  1927, *413. 

Variation  in  rotation  and  conductivity  of 
certain  sugars  in  aqueous  solution  with  and 
without  boric  acid.  I.  R.  Veusciujur  (Rec.  trav. 
chim.,  1928,  47,  123— 152)  —According  to  Boeseken 
and  Convert  (A.,  1921,  i,  497),  the  rise  in  specific 
rotation  shown  by  certain  sugars  in  the  presence  of 
boric  acid  is  always  accompanied  by  a  marked 
increase  in  electrical  conductivity.  It  is  probable 
that  there  is  a  particular  configuration  of  the  terminal 
hydrogen  atoms  and  hydroxyl  groups  which  favours 
the  formation  of  compounds  with  boric  acid.  Most 
sugars,  on  dissolution  in  water,  undergo  a  transform¬ 
ation  which  can  be  followed  with  the  polarimeter,  and 
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is  due  to  the  transition  from  the  a-  to  the  p-form,  or 
the  reverse,  until  equilibrium  is  attained.  Such  a 
change  may  involve  an  increase  or  a  decrease  in  the 
power  to  combine  with  boric  acid,  and  hence  a  corre¬ 
sponding  change  in  conductivity.  The  behaviour  of 
a-  and  P- lactose  in  solution,  in  the  presence  and 
absence  respectively  of  boric  acid,  has  been  examined. 
Tho  effect  of  boric  acid  on  the  rate  of  change  of 
rotation  of  both  forms  is  practically  negligible. 
Although,  from  the  structure  of  lactose,  which 
resembles  that  of  dextrose  already  examined  by 
Bocseken  (loc.  cit,)}  an  increase  in  the  equilibrium 
value  of  the  conductivity  of  the  sugar  solution,  apart 
from  that  due  to  boric  acid  alone,  might  bo  expected, 
fchcro  is,  on  the  contrary,  a  slight  decrease.  This 
suggests  that  the  behaviour  of  lactose  is  duo  to  tho 
galactose,  and  not  to  the  dextrose  portion  of  the 
molecule.  In  addition,  the  equilibrium  values  for  the 
two  forms  are  not  identical,  Tho  conductivity  of 
ex-lactose  alone,  after  dissolution,  first  increases  and 
then  decreases  to  tho  equilibrium  point,  but  in  tho 
presence  of  boric  acid  there  is  a  continuous  decrease. 
The  conductivity  of  S -lactose  alone  remains  constant 
at  first  and  then  decreases.  In  the  presence  of  boric 
acid  it  increases  continuously.  In  no  caso  is  the 
change  unimoleeular.  The  presence  of  a  minute  trace 
of  impurity  greatly  affects  the  result.  Experiments 
have  been  made  at  12*9°,  15*5°,  20*0°,  and  25°.  A 
few  experiments  have  been  carried  out  with  melibiose. 
In  this  case  also  there  appears  to  bo  no  increase  in 
conductivity  in  the  presence  of  boric  acid.  Methods 
for  the  preparation  of  pure  a-  and  p -lactose  are  given. 

M.  S.  Burr. 

Aqueous  solutions  of  sodium  silicates.  VIII. 
General  summary  and  theory  of  constitution. 
Sodium  silicates  as  colloidal  electrolytes.  R,  W. 
Harman  (J,  Physical  Chem.,  1928,  32,  44—60 ;  cf. 
A.,  1927,  519 ;  Cann  and  Gilmore,  this  voL,  243).“ 
The  results  and  conclusions  of  preceding  papers  are 
summarised.  The  data  previously  presented  are 
correlated  and  the  constitution  and  behaviour  of 
aqueous  solutions  of  sodium  silicate  explained.  The 
only  definite  salts  are  those  represented  by  Na2Si03 
and  KaHSiOs,  and  their  hydrolysis  and  ionisation  are 
in  agreement  with  the  various  measurements  made, 
Above  the  ratio  Na20  :  Si02  =1:2,  colloidal  silica  is 
in  evidence  and  its  proportion  increases  with  concen¬ 
tration  and  with  the  ratio  Si02  :  KaXh  In  dilute 
solutions  of  ratio  Ka20  :  SiO*  greater  than  1  : 2, 
crystalloidal,  uncharged  silica,  probably  metasilieic 
acid,  occurs,  and  these  solutions  show  properties 
characteristic  of  colloidal  electrolytes  with  a  micelle 
of  complex  composition  (cf.  A.,  1927,  415).  Silicic 
acid  is  an  acid  stronger  than  is  usually  supposed 
(cf.  A.,  1927,  519).  L.  S.  Theobald. 

Blue  colour  of  the  cuprammonium  complex. 
S.  S.  Bhatnagae,  I).  H.  Goyle,  and  M.  Prasad 
(Kolloid-Z.,  1928,  44,  79 — 82). — The  deep  blue  colour 
of  ammoniacal  solutions  of  cupric  salts  is  believed  to 
be  due  mainly  to  tho  presence  of  copper  hydroxide 
in  colloidal  solution.  The  dissolution  by  excess  of 
reagent  of  the  greenish  precipitate  first  obtained  on 
adding  ammonia  to  a  solution  of  a  cupric  salt  is 
analogous  to  the  peptisation  of  the  similar  precipitate 


obtained  -when  sodium  hydroxide  is  added  to  a  copper 
salt  solution  in  presence  of  sugar,  gum  arabic,  etc. 
Further  evidence  was  sought  by  comparing  the 
physical  properties  of  a  cuprammonium  sulphate 
solution  with  those  of  a  sol  of  cupric  hydroxide 
prepared  by  electrolysing  a  potassium  chloride  solu¬ 
tion  with  a  copper  anode  in  presence  of  1*5%  of 
gelatin.  The  absorption  spectra  of  the  two  solutions 
were  examined  and  found  to  be  similar,  and  a  similar 
behaviour  was  also  observed  in  cataphoretic  experi¬ 
ments,  both  solutions  depositing  a  greenish  pre¬ 
cipitate  on  the  anode.  On  dialysis,  no  molecularly 
disperse  cuprammonium  compound  could  bo  found  in 
tho  outer  liquid,  but  a  cuprammonium  sulphate 
solution  deposited  a  greenish  precipitate. 

E.  S.  Hedges. 

Preparation  of  readily  reproducible  red  gold 
sols  by  means  of  aqueous  extracts  of  flowers. 
N.  VON  Weimarn  (Kolloid-Z.,  1928,  44,  41—42).— 
Extracts  of  a  number  of  flowers  (bean,  pink,  azalea, 
peony,  rose,  chrysanthemum )  were  prepared  by  boil¬ 
ing  tho  washed  petals  with  water  and  passing  tho 
infusion  through  a  hard  filter.  Red  gold  sols  of  high 
dispersity  were  obtained  in  a  few'  seconds  when  these 
extracts  were  boiled  with  a  dilute  solution  of  chloro- 
auric  acid.  The  colours  of  the  sols  produced  are 
characteristic  for  each  extract  and  are  quite  repro¬ 
ducible  if  the  same  manipulation  is  followed. 

E.  S.  Hedges. 

Preparation  of  red  gold  sols  by  reduction  with 
extracts  of  fresh  leaves  and  plants.  E.  Xwase 
(Kolloid-Z.,  1928,  44,  42 — 43) . — Easily  reproducible 
gold  sols  of  a  ruby  colour  have  been  prepared  by 
adding  the  aqueous  extracts  of  leaves  to  a  boiling 
dilute  solution  of  ehloroaurie  acid.  The  extracts  were 
prepared  by  cutting  up  the  leaves  (cherry,  pine, 
maple,  bamboo,  and  camellia),  boiling  in  water,  and 
passing  through  a  hard  filter.  The  most  stable  sols 
were  those  prepared  from  the  camellia  extract, 

E.  S.  Hedges. 

Preparation  of  colloidal  gold  solutions.  De¬ 
tection  and  determination  of  small  amounts  of 
gold.  D.  Eider  (Kolloid-Z.,  1928,  44,  139—140).— 
Sols  of  colloidal  gold  may  be  prepared  rapidly  by 
reduction  of  an  alkaline  gold  salt  by  means  of  a 
solution  of  mercuric  iodide  in  excess  of  potassium 
iodide.  The  colour  of  the  sol  produced  depends  on 
the  concentration  of  the  solutions,  but  red  sols  are 
formed  if  the  gold  solution  contains  less  than  0-0002  g. 
of  gold  per  10  e.e.  The  method  can  bo  applied  to  the 
gravimetric  determination  of  small  quantities  of  gold 
by  precipitating  the  gold  by  addition  of  hydrochloric 
add  and  warming  at  80°,  filtering,  and  weighing.  The 
results  are  compared  with  those  of  other  methods.  A 
colorimetric  method  of  determining  gold  in  small 
quantifies  is  also  devised,  depending  on  the  colour  of 
the  sol  produced.  Examination  of  the  gold  pre¬ 
cipitates  showed  that,  as  long  as  an  excess  of  potass¬ 
ium  iodide  is  used,  tho  precipitate  contains  no 
mercurv.  E.  S.  Hedges. 

V 

4 11  Solid-phase  ,r  rule  in  the  production  of 
coarsely  disperse  systems.  Wo.  Ostwald,  W. 
Steinbaoh,  and  R.  Kohler  (Kolloid-Z,,  1927,  43. 
227— 232) —The  rule  that  in  the  direct  dispersion  of 
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a  substance  to  form  a  colloidal  system  the  amount  of 
substance  peptised  at  first  increases;1  passes  through  a 
maximum,  and  subsequently  decreases  with  the 
amount  of  the  solid  phase  present  also  holds  for  the 
production  of  coarsely  disperse  suspensions  and  emul¬ 
sions.  Results  in  accordance  with  the  rule  were 
obtained  in  the  emulsification  of  olive  oil  and  water 
{with  or  without  the  addition  of  an  emulsifier)  and  in 
the  stabilisation  of  suspensions  of  charcoal  by  picric 
acid,  aniline,  and  pyridine.  It  is  shown  that  picric 
acid  not  only  has  a  stabilising  effect  on  a  suspension 
of  charcoal,  but  also  causes  partial  dispersion, 

B,  S.  Hedges, 

14  Solid-phase  M  rule.  Wo.  Ostwald  (Kolloid- 
Z,,  1927,  43,  249 — 267). — An  attempt  is  made  to 
classify  the  various  types  of  peptisation  under  the 
following  headings  :  adsorpt ion-pep tisaiion  (e.gr., 
carbon  in  picric  acid),  dissolution-peptisatlon  (metal 
hydroxides  in  acids),  peptisation  of  swelling  substances 
(gelatin),  spontaneous  colloidal  dissolution  (colloidal 
dyes),  peptisation  with  chemical  reaction  (formation 
of  basic  bismuth  nitrate  sol  by  hydrolysis  of  the 
neutral  salt).  The  44  solid-phase  ”  rule,  according  to 
which  the  amount  of  peptised  colloid  is  not  inde¬ 
pendent  of  the  amount  of  solid  phase  present,  can  be 
explained  by  the  principles  of  adsorption.  If  the 
amount  of  solid  phase  is  small,  adsorption  is  great  and 
the  substance  tends  to  be  precipitated ;  on  the  other 
band,  with  a  large  excess  of  solid  phase  adsorption 
is  so  small  that  little  colloid-chemical  effect  is  pro¬ 
duced.  Consequently,  peptisation  is  greatest  for 
medium  amounts  of  the  solid  phase.  This  view 
explains  why  the  solid-phase  rule  applies  also  to  the 
production  of  coarse  suspensions  and  emulsions. 

E.  S.  Hedges. 

^  Ultramieroscopical  method  lor  determining 
the  charge  on  colloid  particles.  P.  Tuobila 
(Kolloid-Z.,  1928,  44,  11— 22),— A  direct  method  of 
determining  quantitatively  the  velocity  of  migration 
of  colloid  particles  under  an  electric  potential  gradient 

described.  The  measurements  were  carried  out 
with  the  help  of  a  slit  ultramicroscope,  which  is  more 
serviceable  for  this  purpose  than  the  cardioid  and 
paraboloid  ultramicroscopes  which  have  been  em¬ 
ployed  formerly.  A  special  type  of  cuvette  for  the 
work  is  described.  The  variations  in  the  observed 
velocities  of  migration  can  bo  expressed  by  Gauss’ 
error  distribution  curve.  The  use  of  relatively  thick 
cells  (3 — 4  ram.)  is  recommended,  and  it  is  shown 
experimentally  that  the  formula  of  von  Smoluchowski 
ior  the  electro-cndosmotic  velocity  of  the  liquid 
stream  in  parallelepipeds!  cells  is  valid  for  the  cuvette 
used.  An  open  type  of  cell  is  described,  which  can  be 
refilled  repeatedly  during  the  observations,  thus 
obviating  the  disturbing  effects  of  degradation  pro¬ 
ducts  due  to  the  electrolysis.  This  permits  a 
sufficient  number  of  observations  to  bo  made  to 
represent  the  true  eafcaphoretie  velocity  of  the  colloid 
particles.  E.  S.  Hedges. 

Nephelometric  investigation  ol  starch  sols. 
Nephelometric  law  of  dilution.  F.  H.  Ritter 
(Biochcm.  Z.,  1928,  132,  337— 350),— A  method  is 
described  for  the  preparation  of  starch  sols  of  high 
dispersion  for  nephelometric  purposes.  With  these 


solutions,  deviations  from  the  Kleinmann  rule  follow 
a  law  analogous  to  the  so-called  nephelometric  law 
of  dilution,  suggesting  that  deviations  are  duo  to 
changes  in  the  particles  during  dilution, 

P.  W.  Glutterbuck. 

Thermodynamics  of  dispersed  systems,  A. 
March  (Ann.  Physik,  1927,  [iv],  84,  605 — 623), — 
From  a  thermodynamic  analysts  of  dispersed  systems 
it  is  shown  that  for  particles  of  radius  loss  than  10~7 
cm.  the  degree  of  dispersion  decreases  with  increasing 
concentration  and  increases  with  rise  of  temperature, 
and  that  the  conditions  governing  the  stability  of 
such  systems  are  not  to  bo  sought  in  the  thermal 
agitation  nor  in  the  electrical  charge  of  the  particles. 

R.  W.  Lunt. 

Hydrodynamics  of  systems  of  variable  vis¬ 
cosity.  II,  Streaming  in  the  capillary,  M. 
Reiner  and  It,  Rivlin  (kolloid-Z.,  1928,  44,  9—10; 
ef.  A.,  1927,  1138).— The  following  equation  for  the 
resistance  value  of  the  capillary  viscosimeter  is 
derived  from  the  specialised  Einstem-Hatschek 
formula  for  the  viscosity  of  a  sol : 

,  where  and  ^  are 
respectively  the  coefficients  of  viscosity  of  the  sol  at 
rest  and  under  extreme  shearing,  R  is  the  inner  radius 
of  the  capillary,  l  its  length,  p  the  driving  pressure, 
and  cx  is  a  constant  for  the  sol.  E.  S.  Hedges. 

Complete  solutions  of  Fourier's  partial  dif¬ 
ferential  equation  for  given  surface  conditions, 
and  application  to  colloid-chemical  problems. 
E.  L.  Lederer  (Kolloid-Z.,  1928,  44,  ] US— 120).— 
Mathematical.  The  equation  is  applied  to  the  con¬ 
ductivity  of  heat,  diffusion,  swelling,  and  drying. 

~  E.  S.  Hedges, 

Flocculation  produced  by  mixing  two  colloidal 
solutions  having  particles  with  opposite  signs. 
A.  Roxjtamg  and  (Mere.)  M.  Dupin  {Bull.  Soe.  ehim,, 
1928,  [Iv],  43,  44— 48) , — Experiments  in  which  ferric 
hydroxide  sols  of  varying  concentration  were  added 
to  an  arsenious  sulphide  sol  of  fixed  concentration 
and  vice  verm  show  that  precipitation  occurs  only 
when  the  concentration  of  the  added  sol  lies  between 
certain  limits.  These  limits  aro  dependent  on  a 
number  of  factors,  e.g.,  concentration  of  the  sol  con¬ 
cerned,  duration  of  previous  dialysis,  particle  size, 
presence  of  foreign  substances.  The  stability  of  each 
sol  is,  however,  diminished  on  addition  of  the  other 
in  quantity  insufficient  to  cause  actual  precipitation. 
Comparison  of  tho  velocity  of  eafcaphoresis  v0  of  an 
arsenious  sulphide  sol  with  the  velocity  v  of  the  same 
sol  containing  ferric  hydroxide  shows  that  the  value 
of  vjvQ  decreases  with  increasing  concentration  of 
ferric  h}ydroxide.  In  the  converse  case  the  variation 
of  v  jv0  is  not  so  pronou need .  J.  S.  Carter . 

Relations  between  hydration  and  stability  of 
a  sol  and  the  anomalous  coagulating  influence 
of  fluorine  ions  on  some  hydros ols.  S.  Ghosh 
and  N.  K.  Dhar  (Kolloid-Z.,  1928,  44,  149—150).— 
Hydrosols  of  cerium  hydroxide,  thorium  hydroxide, 
ferric  hydroxide,  and  stannic  hydroxide  prepared  at 
the  ordinary  temperature  wero  found  to  he  more 
strongly  hydrated  than  those  prepared  at  the  b.  p. 
The  coagulating  power  of  chlorine,  bromine,  and 
iodine  ions  was  identical  for  both  sets  of  sols  in  the 
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case  of  cerium  hydroxide  and  thorium  hydroxide. 
The  coagulating  effect  of  these  univalent  ions  was, 
however,  greater  for  a  ferric  hydroxide  sol  prepared 
in  the  hot  way  than  for  such  a  sol  prepared  in 
the  cold.  For  stannic  hydroxide  sol,  the  coagul¬ 
ating  power  of  lithium,  sodium,  potassium,  rubidium, 
and  caesium  ions  was  the  same  for  the  sols  prepared 
at  the  different  temperatures.  The  fluorine  ion  is 
1 00  times  as  powerful  as  the  other  halogen  ions,  being 
very  close  to  the  sulphate  ion  in  this  respect,  and  it 
is  suggested  that  it  acts  as  a  bivalent  ion  F2”.  The 
cerium  hydroxide  sol  prepared  in  the  cold  is  of  a 
lyophilic  nature,  but  shows  no  ion-antagonism,  and 
objections  are  therefore  raised  against  the  explan¬ 
ation  of  ion-antagonism  given  by  Freund li eh  and 
Scholz  (A.,  1922,  ii,  828),  The  difference  between  the 
coagulating  powers  of  ions  with  the  same  valency 
cannot  be  related  to  the  degree  of  hydration  of  the 
colloid  particles  or  of  the  coagulating  ions,  but  a 
high  coagulating  power  may  be  due  to  combination 
of  the  coagulating  ion  with  an  ion  already  present, 
which  is  necessary  for  the  stability  of  the  sol,  to  form 
a  nondonised  compound.  E.  S.  Hedges. 

Flocculation  of  agar  sols  by  salt  mixtures. 
E.  H.  Buchner  and  D.  Kleijn  (Proc,  K.  Akad. 
Wetensch.  Amsterdam,  1927,  30,  740 — 742). — The 
flocculating  power  of  binary  solutions  of  sodium 
sulphate  and  other  salts  has  been  determined.  The 
resultant  effect  follows  the  simple  mixture  rule  in  the 
case  of  mixtures  of  disodium  hydrogen  phosphate, 
sodium  ferrocyanide,  citrate,  tartrate,  thiosulphate, 
tungstate,  molybdate,  formate,  acetate,  and  bromate, 
which  all  have  positive  flocculating  power.  For 
mixed  solutions  of  sodium  sulphate  with  sodium 
chlorate,  bromide,  iodide,  di  chroma  to,  nitrate,  and 
nitrite  which  appear  to  have  negative  flocculating 
power  at  most  concentrations,  the  mixture  rule  is 
also  applicable,  except  in  the  case  of  very  small  con¬ 
centrations  of  sodium  dichromate,  bromide,  and 
iodide,  which  act  positively.  Sodium  chloride  has 
little  influence.  These  results  are  correlated  with  the 
opposing  effects  of  salts  on  the  swelling,  gelatinisation, 
and  viscosity  of  colloids  (cf.  A.,  1927,  825). 

L .  F.  Gilbert. 

Dependence  of  the  velocity  of  coagulation  of 
sols  of  ferric  hydroxide  and  sulphur  on  the 
concentration  of  the  sol  and  of  the  coagulator. 
A.  Fodor  and  R.  Rivlin  (Kolloid-Z.,  1928,  44,  69 — 
76), — The  course  of  the  coagulation  of  sols  of  ferric 
hydroxide  and  sulphur  on  addition  of  potassium 
chloride  was  followed  continuously  in  an  f<  extinction 
meter,5'  which  records  automatically  and  continuously 
the  degree  of  turbidity  of  the  sol.  In  the  precipit¬ 
ation  of  ferric  hydroxide  sols  by  means  of  potassium 
chloride,  the  turbidity  increases  with  time,  at  first 
linearly  and  then  more  rapidly,  then  reaches  a  con¬ 
stant  value,  and  later  falls  as  precipitation  com¬ 
mences,  The  angle  which  the  first,  linear  portion  of 
the  curve  makes  with  the  time  axis  was  taken  as  a 
measure  of  the  velocity  of  coagulation.  It  was  found 
that,  with  sols  of  ferric  hydroxide  and  of  sulphur,  the 
velocity  of  coagulation  increases  greatly  with  the 
concentration  of  the  coagulator,  the  effect  being 
greater  for  increasing  concentrations  of  the  sol.  It 


is  considered  that  with  progressive  dilution  of  a 
strongly  solvated  sol,  the  effect  of  the  increase  in 
dispersity  of  the  solid  phase  becomes  evident,  but  not 
the  change  in  the  number  of  impacts  per  unit  time, 
for  the  particles  are  a  priori  protected  by  the  sheath 
of  molecules  of  solvate.  E.  S.  Hedges. 

Coagulation  of  haemoglobin  in  presence  of 
alcohols,  HI.  B.  Jirgensons  (Kolloid-Z.,  1928, 
44,  76 — 79). — In  the  coagulation  of  haemoglobin  by 
potassium  chloride  or  magnesium  chloride,  the 
presence  of  ethylene  glycol  has  a  sensitising  influence, 
whilst  glycerol  has  a  stabilising  effect.  Measurements 
wore  made  of  the  viscosity  of  water-alcohol  mixtures 
in  presence  of  potassium  chloride  and  of  magnesium 
chloride,  and  the  viscosity  of  mixtures  of  coagulating 
haemoglobin  and  alcohol  wm  also  measured.  Haemo¬ 
globin  is  more  readily  brought  into  solution  by  high 
concentrations  of  propyl  alcohol  and  magnesium 
chloride  than  by  low  concentrations  of  these  reagents. 
It  is  concluded  that  the  general  sensitising  effect  of 
alcohols  in  small  concentrations  is  due  to  dehydration, 
but  the  stabilising  effect  observed  at  higher  concen¬ 
trations  is  due  to  the  peptising  influence  of  the  salt 
present.  This  takes  effect  in  the  presence  of  alcohols 
which  can  increase  the  viscosity  of  the  dispersion 
medium  and  lower  the  dielectric  constant. 

E.  S.  Hedges. 

‘ 1  Acclimatisation  phenomenon”  in  the  co¬ 
agulation  of  arsenious  sulphide  sols  by  barium 
chloride.  W.  Krestinskaja  and  W.  Jakovleva 
(Kolloid-Z.,  1928,  44,  141—148).— When  sols  of 
arsenious  sulphide  are  coagulated  by  addition  of 
barium  chloride  solution,  the  amount  of  barium 
chloride  required  depends  on  the  rate  at  which  it  is 
added,  more  being  required  if  the  electrolyte  is  added 
in  small  quantities  at  long  intervals.  This  “  acclim¬ 
atisation  phenomenon  ”  has  been  studied  and  the 
experimental  results  suggest  the  following  explan¬ 
ation.  When  barium  chloride  solution  is  added 
gradually,  the  barium  ions  react  with  the  hydrolysis 
products  of  arsenious  sulphide,  so  quickening  the 
hydrolysis.  The  barium  sulphide  produced  is  ad¬ 
sorbed  by  the  colloid,  and  consequently  the  barium  - 
ion  concentration  of  the  solution  is  diminished,  so 
raising  the  critical  amount  of  barium  chloride  required 
for  coagulation.  The  explanation  given  is  supported 
by  the  fact  that  hydrochloric  acid,  "which  cannot 
promote  the  hydrolysis  of  arsenious  sulphide,  does 
not  show  the  acclimatisation  phenomenon. 

E.  S.  Hedges. 

Dispersing  action  of  concentrated  aqueous 
solutions  of  lithium  thiocyanate  and  lithium 
iodide.  P.  P.  yon  Weimar  n  (Kolloid-Z.,  1928,  44, 
39). — In  regard  to  the  dispersion  of  natural  silk  in 
concentrated  solutions  of  very  soluble  salts,  the 
author's  original  observations  (A.,  1926,  576)  led  to 
the  conclusion  that  lithium  thiocyanate  has  a  stronger 
dispersing  effect  than  lithium  iodide.  This  was  later 
corrected  to  the  reverse  order.  Re-investigation  has 
shown  that  the  order  of  influence  depends  on  the  con¬ 
ditions  of  preparation  of  the  lithium  thiocyanate 
solution.  The  dispersing  power  of  lithium  thiocyanate 
is  less  than  that  of  lithium  iodide  if  the  solution  has 
been  heated  at  a  temperature  of  150°  or  higher,  and 
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is  greater  if  the  thiocyanate  solution  lias  been  con¬ 
centrated  under  reduced  pressure  at  110  or  under. 
At  high  temperatures  a  solution  of  lithium  thiocyanate 
may  lose  the  property  of  dispersing  silk  in  the  cold. 
This  effect  may  be  due  to  the  formation  of  an  oxid¬ 
ation  product.  E.  S.  Hedges. 

Time  effect  of  the  dispersion  medium  in  spon¬ 
taneous  colloidal  dissolution.  P.  P,  von  Wei- 
matin  (Kolloid-Z,,  1928,  44,  39 — 10). — Natural  silk 
dissolves  completely  at  the  ordinary  temperature  in 
saturated  solutions  of  manganese  thiocyanate  or 
calcium  thiocyanate  to  give  a  2%  solution  if  sufficient 
time  (about  5  weeks)  is  allowed.  This  time  effect 
makes  it  difficult  to  estimate  the  tendency  of  a  sub- 

4  t 

stance  towards  spontaneous  dispersion.  The  case  is 
analogous  to  the  extremely  slow  dissolution  of  magnes¬ 
ium  sulphate  monohydrate  and  of  anhydrous  chromic 
chloride  in  cold  water.  It  is  considered  that  hydr¬ 
ation  precedes  dissolution,  E.  S.  Hedges, 

Kinetics  of  peptisation,  A.  von  BtoAgh  (Kol- 
loid-Z.,  1928,  44,  150— 1 02). —The  velocity  of  peptis¬ 
ation  of  ferric  hydroxide  gel  by  hydrochloric  acid,  of 
humic  acid  by  sodium  hydroxide,  and  of  Prussian 
blue  by  potassium  oxalate  lias  been  measured.  The 
time  curves  obtained  are  autoeatalytic  in  nature  and 
can  be  expressed  by  the  relation  dxfdt=k(l-j-cx)(l—x), 
where  x  is  the  amount  peptised  in  the  time  t,  c  and  h 
are  constants,  and  the  total  amount  of  peptisation  is 
made  equal  to  1.  With  increasing  concentration  of 
the  peptising  agent,  the  value  of  fc  increases  and  that 
of  c  decreases  rapidly,  so  that  at  higher  concentrations 
of  the  peptiser  the  course  of  the  peptisation  can  be 
represented  by  the  simple  form  dxjdt—ic{l~x).  A 
study  was  made  also  of  the  change  in  the  viscosity 
of  the  system  during  peptisation.  The  viscosity  first 
rises  to  a  maximum,  then  falls  suddenly,  and  approaches 
a  limiting  value  asymptotically.  The  maximum  is 
reached  earlier  the  more  concentrated  the  solution  of 
the  peptising  agent.  E.  S.  Hedges. 

Proteins  and  the  lyotropic  series.  R.  A. 

Gortner,  W.  P.  Hoffman,  and  W.  B.  Sinclair 
(Kolloid-Z.,  1928,  44,  97 — 108). — A  study  has  been 
made  of  the  peptising  influence  of  21  inorganic  salt 
solutions  on  wheat  flour,  the  salt  solutions  being  used 
at  concentrations  of  0*5A7  to  2-OAk  The  results  show 
that  the  effect  of  the  anion  Increases  according  to  the 
following  series  :  F < S04 < Cl < tartrate <Br<I,  and 
that  the  peptising  effect  of  the  cation  increases  thus  : 
Na  <  K< Li  <  Ba  <Sr  <  Mg  <  Ca,  Differences  in  hydro¬ 
gen-ion  concentration  are  not  responsible  for  these 
results.  With  increasing  concentration  of  the  salt 
solution,  the  peptising  power  of  the  alkali  halides 
decreases,  but  with  the  alkaline-earth  halides  the 
peptising  effect  increases  with  concentration,  especi¬ 
ally  in  the  case  of  magnesium  chloride  and  bromide, 
strontium  chloride,  and  calcium  bromide  solutions. 
Hie  peptisation  is  not  due  to  hydrolysis,  for  the 
peptised  material  is  no  richer  in  amino-  or  carboxyl 
groups,  The  definition  of  Cl  globulin  "  as  a  protein 
which  is  soluble  in  dilute  solutions  of  salts  of  strong 
acids  and  bases  is  questioned,  since  equivalent  solu¬ 
tions  of  different  salts  dissolve  very  different  amounts 
of  protein  from  wheat  flour.  *  B,  S.  Hedges. 
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swelling  of  disperse  systems.  P.  N.  Pavlov 
(Kolloid-Z. ,  1928,  44,  1 34—1 39) . — Experiments  were 
made  on  the  swelling  of  hide  in  hydrochloric  acid, 
sodium  hydroxide,  and  sonic  tanning  agents,  ferric 
hydroxide  in  sodium  hydroxide,  and  animal  charcoal 
in  acetic  acid.  In  all  cases,  stronger  swelling  took 
place  when  a  large  volume  of  solution  was  used  than 
in  presence  of  a  small  volume.  The  behaviour  of 
ferric  hydroxide  varied  according  to  its  method  of 
preparation,  some  forms  not  showing  this  effect.  It 
is  considered  that  the  swelling  is  brought  about  by 
the  attraction  of  the  dipolar  water  molecules  by  the 
ions  in  the  surface  layer  of  the  solid  phase,  and  an 
explanation  of  the  observed  phenomena  is  advanced 
on  these  lines  *  E.  S.  Hedges. 

Relations  of  the  solid  phase  in  the  swelling 
and  dissolution  of  gelatin.  Wo.  Ostwald  and 
R  Kohler  (Kolloid-Z.,  1927,  43,  233— 240).— The 
swelling  of  gelatin  is  influenced  by  the  ratio  of  the 
solid  phase  to  the  volume  of  liquid,  the  relative 
swelling  falling  as  this  ratio  increases.  The  numerical 
values  obtained  by  Kuntzel  (A,,  192-7,  19}  for  the 
swelling  of  gelatin  in  hydrochloric  acid  are  plotted 
and  lead  to  a  quantitative  statement  of  this  relation. 
This  takes  the  form  qjm—h)n,  where  q  is  the  degree 
of  swelling,  m  the  amount  of  gelatin,  v  the  relative 
amount  of  liquid,  and  k  and  n  are  constants.  It  is 
shown  that  those  results  are  not  due  to  the  liquid 
being  impoverished  of  hydrogen  ions  through  the 
presence  of  large  amounts  of  the  solid  phase.  Also, 
similar  effects  were  observed  with  three  different  types 
of  gelatin  in  pure  water.  The  spontaneous  dissolu¬ 
tion  of  gelatin  in  pure  water  increases  with  increasing 
amount  of  the  solid  phase.  It  is  possible  to  obtain  in 
this  way  at  20°  a  weakly  viscous,  non-gelatinising 
solution  containing  2*5%.  The  influence  of  the 
amount  of  the  solid  phase  on  both  the  relative  swelling 
and  the  spontaneous  dissolution  of  gelatin  is  markedly 
less  at  lower  temperatures.  The  curves  are  similar  to 
those  obtained  by  von  Neuen stein  (cf.  B.,  1927,  327) 
for  the  spontaneous  dissolution  of  cellulose  deriv¬ 
atives,  and  it  is  therefore  considered  that  gelatin  is 
a  mixture  of  u  state- isomerides  ”  having  different 
spontaneous  dissolution  tendencies.  E.  S.  Hedges. 

Adsorption  and  swelling  of  cellulose  in  sodium 
hydroxide  solutions.  P.  N.  Pavlov  (Kolloid-Z., 
1928,  44,  44 — 63), — In  order  to  examine  the  nature 
of  the  equilibrium  between  cellulose  and  sodium 
hydroxide,  the  adsorption  and  swelling  of  ash-free 
filter  paper  were  measured  in  solutions  of  sodium 
hydroxide,  particularly  as  regards  the  influence  of 
the  volume  of  solution  and  amount  of  cellulose  on 
the  adsorption  isotherm.  It  was  found  that  the 
coefficient  of  adsorption  of  sodium  hydroxide  by 
cellulose  is  independent  of  the  volume  of  the  solution 
or  the  amount  of  cellulose.  The  isotherm  of  true 
adsorption  has  to  be  differentiated  from  that  of 
apparent  adsorption.  The  swelling  isotherms  exhibit 
a  maximum  and  a  minimum.  Simultaneous  measure¬ 
ments  of  swelling  and  adsorption  isotherms  were 
undertaken.  At  the  swelling  maximum,  the  true 
adsorption  isotherm  shows  the  taking  up  of  1  molecule 
of  sodium  hydroxide  for  each  molecule  of  cellulose. 
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The  apparent  adsorption  isotherm  cannot  be  used  for 
ascertaining  the  chemical  relations  between  cellulose 
and  sodium  hydroxide.  It  is  further  shown  from 
the  true  adsorption  isotherm  that  the  compounds 
C6H0O5Na,  C0H8O5Na2,  CflH7Q5Na3,  and  C6H605Na4 
exist,  in  a  state  of  electrolytic  dissociation  in  sodium 
hydroxide  solutions  of  various  concentrations.  The 
relations  between  cellulose  and  sodium  hydroxide  do 
not  follow  the  laws  of  heterogeneous  chemical  equi¬ 
libria.  The  reaction  takes  place  on  the  surface  of 
ultramicro- crystals  of  the  solid  phase,  and  the  active 
mass  of  the  molecules  on  the  surface  of  the  insoluble 
phase  is  a  variable  value.  A  thermodynamic  theory 
is  developed  for  surface  chemical  equilibria  in  reac¬ 
tions  of  combination,  hydrolysis,  and  double  decom¬ 
position  in  systems  where  the  solid  phase  has  a 
variable  active  mass,  A  theory  of  swelling  in  relation 
to  the  electrical  double  layer  on  the  surface  of  the 
micelles  is  put  forward  which  explains  the  effect  of 
the  volume  of  the  swelling  medium  on  the  degree  of 
swelling.  E.  S.  Hedges. 

Electrical  phenomena  in  colloidal  solutions, 
GL  Gk  nix  (Rev.  gen.  Colloid.,  1927,  5,  091 — 090, 
723—729). 

Diffusion  of  methylene -blue  in  gelatin  gels. 
S.  C.  Mokruschtn  (Ivolloid-Z.,  1928,  44,  32 — 38). — 
When  a  solution  of  methylene- blue  is  allowed  to 
diffuse  into  a  gelatin  gel  for  a  long  period  of  time, 
the  following  phenomena  occur.  Normal  diffusion 
takes  place  during  the  first  24  hrs.  During  the 
following  24  hrs.  a  marked  increase  in  concentration 
of  the  dye  occurs  at  the  boundary  of  the  gel  and  the 
solution.  After  5  days,  the  boundary  becomes  quite 
colourless,  whilst  the  colour  of  the  liquid  layer  above 
has  become  lighter.  The  extent  of  the  colourless 
zone  increases  with  time,  and  the  colour  of  the  upper 
liquid  diminishes  in  intensity  until,  after  50  days,  the 
whole  is  colourless.  Simultaneously,  the  gelatin  gel 
shrinks.  It  is  considered  that  the  blank  space  at 
the  boundary  of  the  gel  is  analogous  to  the  spaces 
between  the  bands  of  precipitate  in  the  Liesegang 
phenomenon,  and  an  explanation  is  advanced  which 
is  based  on  OstwaJd’s  “  diffusion  wave  ”  theory  of 
Liesegang  rings.  Two  independent  processes  have  to 
be  considered  :  adsorption  of  ni ethylene-blue  by  the 
gelatin,  and  the  decomposition  of  the  dye.  In  this 
case,  the  phenomenon  is  due  to  the  interference  of 
two  waves  of  diffusion  set  up  by  the  methylene-bluc 
and  the  more  highly  dispersed  of  the  gelatin  particles, 
respectively.  This  latter  process  is  believed  to 
account  for  the  phenomenon  of  syneresis. 

E.  S.  Hedges. 

Thixotropy  of  gelatin  solution.  H,  Freund- 
Licit  and  H.  A.  Abramson  {Z.  physikal.  Chem.,  1928, 
131,  27 8—2 84 ) . — Although  gelatin  gels  exhibit  thixo¬ 
tropy,  the  phenomenon  ’cannot  be  observed  easily 
owing  to  the  great  velocity  of  the  reverse  transform¬ 
ation,  but  is  rendered  more  apparent  by  the  con¬ 
siderable  decrease  of  elasticity  which  is  found  after  a 
highly  elastic  gel  has  passed  through  a  capillary  tube. 
The  motion  of  coarse  particles  of,  e.gr.,  quartz,  in  a 
gel  undergoing  cataphoresis  indicates  that  the  eata- 
phoretic  movement  is  also  capable  of  producing 
thixotropic  softening  of  the  gel.  H.  F,  Gillbe, 


Viscosity  and  hydration.  Fluids  separated  by 
syneresis  and  the  theory  of  syneresis.  S. 
Liefatov  (Bioehem.  Z,,  1928,  192,  91 — 104). — The 
solutions  formed  from  dried  gelatin,  agar,  or  geranin 
vary  with  the  conditions  of  temperature,  medium, 
and  content  of  electrolytes.  When  a  solution  of 
geranin  at  50°  is  cooled  to  18°,  a  sol  or  gol  is  obtained 
according  to  the  concentration.  Such  a  system  con¬ 
sists  of  a  saturated  solution  in  the  molecular  or  ionic 
form  and  hydrated  colloidal  particles.  Phase  separ¬ 
ation  does  not  coincide  with  gelatinisation,  but  is 
present  already  in  sol  and  gel.  Such  separation 
increases  gradually  and  leads  to  syneresis.  The  con¬ 
centrated  colloidal  phase  may  contain  a  larger  amount 
of  ivater  than  the  dilute  phase  and  the  latter  may  not 
exist  at  all,  the  wTiole  of  the  w7ater  being  necessary 
for  hydration.  During  gelatinisation,  the  particles 
■which  separate  from  the  saturated  solution  gradually 
coalesce  and  precipitate  as  hydrated  complexes,  the 
velocity  of  the  process  depending  on  the  distance 
between  the  particles,  being  greater  the  greater  the 
gol  concentration .  A  0*4%  gel  shown  syneresis  after 
30  days  and  a  0-8%  gel  after  2  days. 

P.  W.  Clutterbuck. 

Measurement  of  cataphoresis  in  suspensoids. 
H.  R.  Kruyt  and  P.  0.  van  dee  Willigen  (Ivolloid- 
Z.,  1928,  44,  22 — 32) . — Macroscopical  methods  for  the 
determination  of  the  cataphoretic  velocity  of  colloid 
particles  are  discussed  and  the  various  sources  of 
error  are  pointed  out,  both  for  sols  of  high  electrolyte 
content  and  for  sols  poor  in  electrolytes.  It  is 
essential  to  have  a  layer  of  the  intermicellar  liquid 
covering  the  sol.  In  the  ordinary  method  of  deter¬ 
mination  with  the  Burton  apparatus,  electrolytes 
collect  at  tho  electrodes  and  the  potential  gradient  is 
therefore  not  even  throughout  the  tube.  Further, 
tho  electrolytes  generally  fall  to  the  boundary  of  tho 
sol,  whore  they  may  undergo  chemical  reaction  or 
cause  other  disturbances.  An  improved  form  of 
Burton’s  apparatus  is  described  in  which  these  and 
other  difficulties  arc  overcome.  Some  microscopical 
methods  arc  discussed,  and  a  new  type  of  cuvette, 
suitable  for  this  work,  is  described.  E.  S,  Hedges. 

Thermotropism  and  constants  of  colpoids. 
A.  L.  Herrera  (Atti  R,  Aecad.  Lincei,  1927,  fvi],  6, 
131— 137).— The  amoeboid  forms,  termed  colpoids, 
obtained  on  addition  of  sodium  hydroxide  solution  to 
a  petroleum  solution  of  olive  oil  (A.,  1926,  244,  435) 
exhibit  distinct  positive  thermotropism,  owing  to 
increased  osmosis  and  to  the  enhanced  intensity  of 
tho  currents  prevailing  at  the  membrane  and  of  the 
chemical  reactions  at  the  hotter  side.  The  influence 
of  lactose,  gum  arabic,  and  egg- albumin  on  the  magni¬ 
tudes  and  movements  of  tho  colpoids  is  described. 

T.  H.  Pope.  & 

Weigert  effect  as  a  more  general  characteristic 
of  certain  colloidal  systems.  I.  8.  Horiba  and 
T.  Kondo  (Sexagint  [Osaka  celebration],  Kyoto, 
1927,  81 — 71). — The  Weigert  effect  produced  by  the 
action  of  plane  polarised  light  on  a  silver-gelatin  gel 
has  been  studied,  and  the  nature  of  the  effect  is 
discussed.  H.  F.  Gillbe. 

Weigert  effect  as  a  more  general  characteristic 
of  certain  colloidal  systems.  8.  Hokiba  and  T. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


239 


Kondo  (Sexagint  [Osaka  celebration],  Kyoto,  1927, 
271 — 272 ;  ef,  preceding  abstract).  By  washing 
gelatin  with  conductivity  water  until,  after  addition 
of  silver  nitrate  solution  to  the  sol,  no  Tyndall  effect 
due  to  silver  chloride  could  be  observed,  it  was  found 
that  the  formation  of  colloidal  silver  proceeds  extremely 
slowly  even  when  the  gelatin-silver  nitrate  sol  is 
exposed  to  sunlight ;  addition  o!  a  trace  of  tap -water 
accelerates  the  reduction  enormously.  This  catalytic 
influence  of  the  chloride  ion  furnishes  one  of  the  most 
sensitive  reactions  for  its  detection.  Bromide  and 
lodido  ions  act  in  a  similar  manner,  but  their  influence 
is  much  smaller.  H.  F.  Gillbe. 

Constant  of  mass  action,  B,  D.  Kleemax 
(Phil.  Mag,,  1928,  [vii],  5,  263 — 271). — Molecules  are 
divided  into  two  classes,  those  which  do  not  dis¬ 
sociate  on  isolation  termed  11  sepro-stable  ”  molecules 
and  those  which  dissociate  on  isolation  termed  “  sopro- 
unstable  ”  molecules.  Sepro-stable  molecules  obey 
the  classical  gas  law,  whilst  sepro-unstable  molecules 
obey  a  gas  law  of  the  form  v—MT  jp+^Amfpn,  where 
An  is  a  function  of  T*  On  this  hypothesis  it  is  shown 
that  the  constant  of  mass  action  is  not  a  constant 
but  is  a  function  of  the  volume  of  the  reacting  mix¬ 
ture,  its  temperature,  and  the  masses  of  the  elementary 
constituents.  The  thermodynamic  deduction  is  sup¬ 
ported  by  kinetic  considerations. 

A.  E.  Mitchell, 

Osmotic  pressures  of  concentrated  solutions, 
1?.  D.  Bancroft  and  H>  L.  Davis  (J.  Physical  Chcm,, 
1928,  32,  1 — 43;  ef.  this  voL,  14). — The  following, 
equivalent  expressions  have  been  derived  for  the 
relation  between  vapour  pressure  and  osmotic  pressure : 
(a)  PVm^RT  log,  pjpx  and  (h)  PVt^(RTN /a)  Jog. 
PqIPv  'where  Vm  is  the  volume  in  the  solution  of 
1  g.-mol.  of  the  solvent  in  the  state  of  vapour,  and 
^  l  \s  the  volume  in  the  solution,  of  the  solvent  con¬ 
taining  1  g.-mol.  of  the  solute.  Osmotic  pressures 
cannot  be  accurately  represented  by  the  equation 
PY—RT3  but  if  F  be  defined  as  Vlf  the  data  of 
Morse  and  Frazer  show  that  the  equation  jPF,=i?T 
is  more  applicable  than  PV—RT,  where  V  is  the 
volume  of  the  solution.  The  heat  of  dilution  repre¬ 
sents  a  work  term  (not  yet  evaluated),  which  Invalid¬ 
ates  any  equation  of  this  form,  but  for  ideal  solu¬ 
tions,  PVX=RT  holds  with  an  error  not  greater  than 
5%  when  the  solute  is  10  moL-%  of  the  solution. 
From  (6),  and  in  so  far  as  P¥X~~~RT  is  valid,  n/N= 
]°g  PqIPi  is  a  general  equation  for  the  calculation  of 
moL  wt,  .  Raoult’s  law  and  Henry’s  law  are  said  to 
be  essentially  different.  The  objections  to  van  Jt 
Hofi  s  relation  raised  by  other  authors  have  rested 
cm  incorrect  definitions  of  tho  contained  terms, 
especially  of  V  in  the  expression  PY=RT\  Further, 
it  is  shown  that  compressibility  of  the  solvent  is  not 
a  factor  in  measurements  of  osmotic  pressure.  Previ¬ 
ous  methods  of  finding  the  volumes  of  the  components 
of  a  solution  are  discussed  and  it  is  shown  that  the 
specific  volume  of  the  solvent  can  he  calculated  from 
Cf>  ^written  as  V9=*BT(Log  pQ/Pl)fPM,  where  V,  is 
the  volume  of  1  g.  in  the  solution  and  M  is  the  mol, 
wt.  of  the^  solvent  in  the  condition  of  vapour.  The 
value  of  Py  for  either  component  can  be  determined 
from  density  relationships,  subject  to  a  correction, 


probably  insignificant  for  solutions  of  moderate  con¬ 
centration,  for  possible,  hydrates  of  varying  compos¬ 
ition,  thus  making  possible  a  calculation  of  osmotic 
pressures  from  a  knowledge  of  densities  and  partial 
pressures.  The  osmotic  pressures  of  ideal  solutions 
of  benzene  and  toluene  are  calculated  from  (a)  and 
(6)  and  these  values  arc  satisfactorily  expressed  by  an 
equation  of  the  van  der  Waals  type. 

L.  S.  Theobald. 

Formation  of  complexes  between  substances 
dissolved  in  nun-associated  solvents.  B.  von 
Szysskowski  (Z.  physikal,  Chem,,  1928,  131,  175— 
188). — On  account  of  hydration  the  solubility  of 
compounds  containing  hydroxyl  and  carboxyl  groups 
in  a  non-associated  solvent  is  much  greater  when  tho 
latter  Is  saturated  with  water.  Tho  partition  co¬ 
efficients  of  salicylic,  benzoic,  and  o-  and  m-nitro- 
benzoic  acids  between  -water  and  benzene  at  25°  arc 
0*3576,  0*530,  1*71,  and  0*590,  respectively.  Tho 
following  solubilities  in  dry  benzene  and  in  benzene 
saturated  with  water  have  been  measured  :  benzoic 
acid  8*946  X  lO"1  and  9*222  x  10 1}  salicylic  acid 
5*616  X  10~2  and  7*370  X  10~2,  o-nitrobenzoio  acid 
l*656x  10~2  and  2*650 x  10“s,  tin nitrobcnzoic  acid 
T073x  HH  and  1  *359  X 10"1,  3  :  5-dinitrobenzoic 
acid  4*880  X  10~3  and  8*676  X KH.  The  association 
and  hydration  coefficients  of  the  five  acids  in  benzene 
have  been  calculated.  The  simultaneous  solubility 
in  dry ’benzene  of  various  pairs  of  these  acids  is  about 
50%  greater  than  the  sum  of  tho  separate  solubilities, 
and  the  dissociation  constants  of  the  suggested  com¬ 
plex  adds  have  been  calculated.  Measurements  of 
the  simultaneous  solubility  of  two,  three,  and  four 
different  acids  in  dry  benzene  and  in  benzene  saturated 
with  water  indicate  the  existence  of  complexes  con¬ 
taining  up  to  five  molecules.  From  partition  and 
solubility  data  conclusions  may  be  reached  regarding 
hydration  in  the  non-associated,  but  not  in  the 
associated,  phase.  H.  F,  Gillbe, 

Polarity  of  substituents  in  the  benzene  nucleus. 

R,  Kuhn  and  A.  Wassermann  (Helv.  Ghirn.  Acta, 
1928,  li ,  3 — 30). — The  dissociation  constants  in  water 
or  50%  methyl  alcohol  of  benzoic  acid,  phenol,  and 
aniline,  and  also  of  the  o-,  m~3  and  p-forms  of 
dihydroxybenzene,  hydro  xy  b  e  nzoi  c  acid,  amino- 
phenol,  chlorophenol,  and  chloroaniline,  have  been 
determined.  Measurements  were  made  by  the  hydro¬ 
gen  electrode  or  the  quinhydrone  electrode.  In  some 
cases  the  vacuum  hydrogen  electrode  had  to  be 
employed  (Kuhn  and  Zumstein,  A.,  1926,  513).  It 
was  not  possible  to  use  the  hydrogen  electrode  for 
aniline  and  the  chloroanilincs,  and  tho  quinhydrone 
electrode  could  be  employed  only  in  very  dilute 
solutions.  Neither  the  quinhydrone  electrode  nor 
the  hydrogen  electrode  in  any  form  gave  satisfactory 
results  with  nitroanilines.  Conductivity  measure¬ 
ments  were  made  on  these  at  comparable  concen¬ 
trations.  According  to  Flursclieim  (Chem.  and  Ind., 
1925,  44,  246),  the  general  polarity  effect  of  a  sub¬ 
stituting  group  may  be  deduced  from  the  dissociation 
cons  tents  of.  the  p*  and  m-substitution  products  by 
the  formula  p—(KmpKp)(2KUi  where  Km>  Kv>  and  R  u 
are  the  dissociation  constants  of  the  m-,  p-t  and 
unsubstituted  compounds,  respectively.  From  the 
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data  obtained  experimentally,  and  the  data  of  Farmer 
and  Worth  for  nitroanilines  (J.C.S.,  1904,  85,  1726) 
the  effect  of  different  substituents  on  the  polarity  of 
benzoic  acid,  phenol,  and  aniline  has  been  calculated. 
In  the  polarity  series  for  substituents  in  benzoic  acid 
(cf.  Fliirscheim,  Joe.  cit.),  the  electronegative  action  of 
the  different  groups  diminishes  in  the  order  N02, 
C02H,  Cl,  OH,  Me,  and  NH2.  The  phenol  and  aniline 
series  are  almost  identical.  It  is  evident,  however, 
that  the  polarity  of  an  atom  or  atomic  group  is  not, 
as  has  been  stated  (cf.  Fliirscheim,  loc,  cit.),  a  char¬ 
acteristic  and  constant  quantity,  but  that  it  depends, 
to  a  very  large  extent,  on  the  nature  of  the  compound 
into  which  the  group  is  introduced.  The  effect  of 
the  o-substituent  is  a  steric  one,  and  its  value,  s} 
may  be  deduced  from  the  formula  s~~(K0~\-Km)l 
where  K0  is  the  dissociation  constant  of 
the  o- substituted  compound.  In  no  case  is  5  less 
than  1,  i.e.,  in  all  the  compounds  studied,  the  effect 
of  o- substitution  lias  been  to  raise  the  acidity  of  the 
compound,  whether  in  acids,  phenols,  or  amines.  It 
is  further  evident  that  the  o- effect  of  any  given  group 
depends  to  a  remarkable  extent  on  the  nature  of  the 
ionising  compound,  and  the  relative  effects  of  the 
different  groups  are  not  the  same  in  the  three  series. 
The  results  cannot  be  reconciled  with  the  supposition 
that  the  influence  exercised  by  o-substituents  on  the 
dissociation  constant  depends  in  any  simple  manner 
on  their  atomic  or  ionic  radii.  M.  S.  Burr. 

Dissociation  constants  of  o-halogenobenzoic 
acids.  R.  Kuhn  and  A.  Wassermann  (Helv.  Chim. 
Acta,  1928,  11,  31 — 14). — To  determine  the  influence 
of  the  nature  and  position  of  the  halogen  on  the 
affinity  constants  of  aromatic  compounds,  the  dis¬ 
sociation  constants  of  o-,  m-,  and  p-fluoro benzoic 
acids  in  water  have  been  obtained  and  compared  with 
the  data  of  other  investigators  for  the  corresponding 
chlorobenzoie  acids  and  the  o-  and  p-bromo-  and  iodo- 
derivatives.  The  dissociation  constants  of  all  the 
monohalogen-substituted  derivatives  of  benzoic  acid 
have  been  determined  in  50%  methyl  alcohol.  The 
quinhy drone  electrode  was  used  and  the  solutions 
contained  0T2  g.-mol.  of  potassium  chloride  per  litre, 
which  prevented  changes  in  the  activity  of  the 
hydrogen  ion  through  variations  in  the  concentration 
of  the  acid  and  its  salt.  Within  the  limits  of  experi¬ 
mental  error,  the  dissociation  constant  is  practically 
unaffected  by  the  nature  of  the  halogen  substituent. 
It  depends,  however,  on  position,  o-,  to-,  and  p~ 
representing  the  order  o!  diminishing  dissociation 
constants,  M.  S.  Burr. 

Dissociation  constants  of  phthalic  acids.  R. 
Kuhn  and  A,  Wassermann  (Helv.  Chim.  Acta,  1928, 
11,  44 — 50). — The  second  dissociation  constant  of 
terephthalic  acid  in  water  has  been  determined,  using 
the  quinliydrone  electrode,  and  from  this,  and  the 
data  of  earlier  investigators,  it  is  shown  that  the 
ratios  of  Kx  to  R2  for  phthalic,  tsophthalic,  and 
terephthalic  acids  are,  respectively,  320,  12,  and  20, 
Determinations  of  the  two  dissociation  constants  of 
all  three  acids  have  been  made  in  50%  methyl  alcohol, 
and  the  ratios  are  1000,  31,  and  50,  respectively. 
That  is,  in  both  solutions,  the  influence  of  the  two 
groups  on  one  another  is  greater  in  the  p-  than  in  the 


m-position.  This  is  comparable  with  the  behaviour 
of  the  phenylenediamines  (Kuhn  and  Zumstein,  A., 
1926,  513)  and  Is,  jlbrhaps,  related  to  the  position  of 
the  ^-substituent  at  the  end  of  a  system  of  conjugated 
double  linkings.  In  addition,  the  first  dissociation 
constant  of  fsophthalic  acid  is  greater  than  that  of 
terephthalic  acid.  M.  S,  Burr. 

Configuration  of  polymethylene  dicar boxylic 
acids.  I.  Dissociation  constants  of  cjycfohex- 
anedicarboxylic  acid.  R.  Kuhn  and  A,  Wasser¬ 
mann  (Helv.  Chim.  Acta,  1928, 11,  50 — 70). — The  two 
dissociation  constants,  Kt  and  Ji2,  of  the  cis-  and 
trans- forms  of  the  o-,  to-,  and  p- hexahydrophthalic 
acids  have  been  determined  in  water  and  in  .50% 
methyl  alcohol.  The  extent  of  the  influence  of  the 
two  carboxyl  groups  on  one  another  may  be  measured 
by  the  ratio  R1jJ i2.  The  values  for  this  ratio  in 
water  for  the  o-,  to-,  and  p-cis- acids  are  267,  23,  and 
22,  and  for  the  irans-acids  56,  26,  and  17,  respectively. 
In  50%  methyl  alcohol  the  values  are  885,  38,  and  36 
for  the  m-aeids,  and  85,  83,  and  30  for  the  tens -acids, 
respectively.  The  regular  decrease  from  the  o-  to 
the  p- hexahydrophthalic  acids  appears  to  confirm 
the  view  that  the  smaller  value  obtained  for  the 
ratio  KljK2  for  the  to- com  pound  in  the  phthalic  acid 
series  and  the  phenylenediamines  is  due  to  the  con¬ 
jugated  double  linkings  of  the  benzene  nucleus  (cf, 
this  vol.,  231).  The  difference  between  the  ratio  for  the 
cis-m-  and  the  cts-p-acid  is  very  small,  being  practic¬ 
ally  within  the  range  of  the  experimental  error. 
This  is  because,  in  the  cfs-compounds,  owing  to  a 
screening  effect  of  the  rest  of  the  molecule,  the  carb¬ 
oxyl  groups  are  more  independent  of  one  another  than 
corresponds  with  their  relative  positions  in  space. 
The  cfs-hexahydroterephthalic  acid  has  a  smaller 
value  for  K2  than  the  trans- coni  pound,  corresponding 
with  the  difference  between  maleic  and  fumaric 
acids.  The  hydrogenated  isophthalic  acids  are  the 
first  example  of  cf 3- carboxyl  groups  which  have  a 
smaller  influence  on  one  another  than  the  trans- 
carboxyl  groups,  and  this  difference  is  especially  great 
in  50%  methyl  alcohol.  This  difference  between  the 
influence  of  the  two  solvents  is  greater  than  appears 
to  correspond  with  the  difference  in  dielectric  con¬ 
stant  and  is  observed  also  in  the  case  of  the  other 
hexahydrophthalic  acids,  as  well  as  o -phthalic  acid. 
The  data  obtained  are  discussed  with  reference  to  the 
space  models  of  Sachse.  The  same  configuration 
cannot  be  given  to  tran$-o- hexahydrophthalic  acid  as 
that  deduced  by  Baoyer  from  anhydride  formation 
unless  the  molecule  of  the  tram- acid  is  not  rigid.  It 
is  therefore  not  possible  to  reach  conclusions  as  to 
configuration  from  the  ability  to  form  a  ring.  Similar 
considerations  apply  also  to  the  configuration  of  the 
hydrogenated  tsophthalic  acids.  The  configuration  of 
the  hexahydrophthalic  acids  may,  therefore,  be  best 
explained  by  the  flexibility  of  the  cyclohexane  residue, 
and  by  the  tendency  of  the  carboxyl  groups  to  lie  as 
far  from  one  another  as  possible.  M.  S.  Burr. 

Conjugation  relationships  in  naphthalene.  R. 
Kuhn  and  A.  Wassermann  (Helv,  Chim.  Acta, 
1928,  11,  79 — 87), — The  dissociation  constants  of  the 
naphthylenediamines,  except  the  second  dissociation 
constants  of  the  1:4-,  1:8-,  and  2  :  3 -derivatives, 
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which  were  too  small  to  measure  pofcentioraetrically, 
have  been  determined  {cl.  this  vok,  240).  The 
greatest  reciprocal  action  of  the  two  amino-groups  is 
observed  lor  the  1  :  4-position.  The  1  :  8-compound 
is  about  50  times  more  basic  than  the  2  :  3-compound. 
Within  the  limits  of  experimental  error,  the  ratio  of 
the  dissociation  constants  of  the  1  :  5-  and  2  :  7 -com¬ 
pounds  agree,  whilst  the  reciprocal  action  between  the 
%  and  6 -positions  is  double  the  former.  The  types  of 
form  nine  for  benzene  and  naphthalene  are  discussed  on 
the  basis  of  these  results.  M.  S.  Burr, 

Mol.  wt.  and  association  of  chlorophyll  in 
solution.  N.  Marinesco  (Compt.  rend.,  1928,  188, 
315 — 318). — By  means  of  the  expression  which  is 
obtained  by  combining  the  diffusion  and  Einstein 
viscosity  equations  (A.,  1927,  17)  the  mol.  wt.  of 
chlorophyll  in  solutions  of  acetone  has  been  found  to 
be  818.  Its  coefficient  of  association  exceeds  5*8  for 
0*1 — 0*3%  solutions,  and  it  is  deposited  from  3% 
solutions  by  centrifuging.  In  photochemical  reactions 
invol  ving  the  use  of  chlorophyll,  dilute  solutions  should 
be  used  or  the  associated  molecules  de- activate  one 
another  by  molecular  induction,  and  the  reactivity  is 
not  proportional  to  the  amount  of  the  activating 
light.  The  extraction  of  chlorophyll  from  leaves  by 
acetone,  followed  by  light  petroleum  and  methyl 
alcohol,  and  adsorption  on  tale  is  described,  and  yields 
a  mixture  of  a-  and  [J -chlorophylls.  J.  Grant. 

Behaviour  of  sodium  and  barium  amalgam 
electrodes  in  solutions  of  amphoteric  substances. 
P.  L,  Kirk  and  Cl.  L.  A.  Schmidt  (J.  Biol.  Client., 
1928,  76,  115 — 136). — Measurements  with  sodium 
and  barium  amalgam  electrodes  indicate  that  the 
sodium  and  barium  salts  of  glycine,  aspartic  acid, 
and  glutamic  acid  behave  as  typical  strong  electrolytes. 
The  curve  obtained  by  plotting  the  square  root  of  the 
ionic  strength  against  the  activity  coefficient  plus 
a  constant  is  practically  identical  with  that  obtained 
with  sodium  chloride.  Similarly,  sodium  cascinogcn- 
ate  behaves  as  a  strong  electrolyte,  the  casei nogen  ion 
being  univalent  over  the  range  of  reaction  investig¬ 
ated.  Barium  easei  nogen  ate,  however,  behaves 
abnormally,  owing  to  formation  of  complex  ions. 

C.  B.  Haiungton. 

Theory  of  binary  mixtures  and  its  application 
to  calculating  the  association  degrees  of  liquids, 

AWA  fSexagint  [Osaka  celebration],  Kyoto, 

1 03—1 41 ) .■ — The  volume  change  which  occurs 
when  two  indifferent  liquids  are  mixed  isothermally 
at  constant  pressure  has  been  investigated  mathem¬ 
atically  and  a  formula  derived  whereby,  if  the  degree 
of  association  of  one  component  be  known,  that  of  the 
°*  C1f  he  calculated.  Consistent  results  are 

obtained  when  the  method  is  applied  to  data  in  the 
literature.  H  F  Gillbe. 

/TM  ,  ,  _  [absolute  zero]  state.  W.  Jazyna 

CPhysikal.  22,  1927,  28,  908 — 91 1). — Theoretical. 
1  lie  thermodynamical  implications  of  a  distinction 
between  the  4  quasi-permanent  ”  equilibrium  state, 
corresponding  with  the  expression  QtJQt=TJTv  and 

permanent  ^  equilibrium  state  corresponding 
with  Q? — ST  are  discussed.  R,  A.  Morton* 

Entropy  Df  a  perfect  gas  at  0°  Abs.  N.  von 
Kolosovski  (J.  Chim.  phys,,  1927,  24,  621 — 622). — 

R 


Theoretical.  Planck’s  demonstration  tliat  the 
entropy  of  an  ideal,  not  degenerated  gas  approaches 
infinity  at  0°  Aba.,  is  disputed.  Experimentally  ife  is 
known  that  the  vapour-pressure  curve  of  a  liquid 
touches  the  axis  of  temperature  near  0°  Abs.,  and  it 
follows,  using  the  Clapeyron  equation,  that  X,  X/T,  and 
%jT2  have  the  limiting  value  0  at  T —  0  (X  is  the  latent 
heat  of  vaporisation).  Using  Ner  list’s  heat  theorem 
and  the  relation  Sg—Bi—XjT,  where  Sg  and  Si  are 
the  entropies  of  the  gas  and  liquid,  respectively,  the 
result  is  obtained  that  the  entropy  of  the  gas  vanishes 
at  0°  Abs.  It  follows  also  that  the  specific  heat  of 
the  saturated  vapour  and  the  specific  heat  at  constant 
pressure  become  identical  at  this  temperature. 

G.  A.  Elliott. 

Pseudo-constant  of  integration  of  KirchhofFs 
formula.  N*  von  Kolosovski  (J.  Chirm  phys., 
1927,  24,  723 — 728). — Theoretical  An  apparent 

discrepancy  between  the  limiting  values  for  X  at 
absolute  zero,  as  deduced  from  the  Clapeyron- 
Clausius  equation  (A*.  1927,  936)  and  Kirch hoffs 
formula,  respectively  (cf.  Benuewitz,  A.,  19.25,  ii,  97), 
is  explained.  M.  S.  Burr. 

Thermodynamics  of  mixtures.  V.  Fischer  (Z. 
Physik,  1928,  46,  427 — 443). — A  general  mathem¬ 
atical  treatment  is  given  for  various  equilibrium  states 
in  two-component  systems.  The  equations  deduced 
are  applied  to  gold-copper  alloys.  Mixtures  con¬ 
taining  three  constituents  are  also  discussed. 

B.  A.  Morton. 

Theory  of  the  Ludwig-Soret  effect,  M.  Ball  ay 
(Compt.  rend.,  1928,  186,  232 — 234 ;  cf.  A.,  1926, 
1199). — A  thermodynamical  expression  for  the 
available  energy  of  an  unequally- heated  solution  in 
terms  of  the  molecular  heat  of  dilution  and  vapour 
pressure  of  the  dissolved  substance  is  obtained  oil  the 
assumption  that  the  phenomena  involved  are  revers¬ 
ible,  and  this  is  shown  to  correspond  with  a  series  of 
curves  of  an  isothermal  equilibria,  The  expression 
provides  an  explanation  of  the  Ludwig-Sorefc  effect 
more  in  accordance  with  experimental  facts  than  that 
which  is  based  on  the  theory  of  osmosis* 

J.  Grant. 

Activity  and  free  energy  of  dilution  of  some 
salts  of  cadmium.  P.  H.  Getman  (J,  Physical 
Cherm,  1928,  32,  91—102;  cf.  Horsch,  A.,  1920,  ii, 
8}. — The  activity  coefficients  of  the  chloride,  bromide, 
and  sulphate  of  cadmium  at  concentrations  ranging 
from  0  001 M  to  saturation  have  been  calculated 
from  the  E.M.F,  of  the  cells  Cd | CdCl2{  J/ ) ; Hg„Ci J 
Hg,  Cd|CdBr2{3f)|Hg2Br2lHg,  Cd|Cd804(iU)jHg2S0;! 
Hg,  measured  at  25°,  and  compared  with  the 
corresponding  values  calculated  from  conductivity 
and  f,~p.  data.  The  free  energy  of  dilution  for  each 
salt  has  also  been  calculated.  The  heats  of  formation 
of  cadmium  chloride  and  bromide  derived  from  the 
cell  data  by  means  of  the  Gibbs-Hclmholtz  relation 
are  93,710  and  74,759  g.-cal,  respectively,  the  latter 
agreeing  well  with  the  value  obtained  by  Ob  lata 
(A*,  1922,  ii,  343).  L,  S*  Theobald. 

Relation  between  activity  of  metallic  ions  and 
that  of  hydrogen  ions  in  the.  hydrolysis  of  heavy 
metal  salts.  M.  Quiktin  (J.  Chim.  phys.,  1927, 
24,  7 1 2 — ! 721 )  .—See  A » ,  192  i ,  i  29 , 
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Ebullioscopic  paradox.  A.  Berthoud,  E. 
Briner,  and  A,  Schidlof  (J.  Chim.  phys.,  1927,  24, 
5S7 — 592). — Sec  A.,  1927,  1029. 

Dissociation  pressure  of  sodium  sulphate 
decahydrate.  II.  M.  Matsui,  S.  Fukbshima, 
and  S.  N aka da  (J.  Soc,  Chem.  Ind.  Japan,  1927,  30, 
330 — 341). — The  vapour  pressure  of  sodium  sulphate 
decahydrate  and  of  the  products  of  its  transition  have 
been  measured  with  an  improved  form  of  static 
isoteniseope.  The  results  agree  fairly  well  with  those 
obtained  statically  by  Wuite  (A.,  1914,  ii,  203),  but  are 
lower  than  those  furnished  by  dynamic  methods. 
From  the  data,  the  following  vapour-pressure  equa¬ 
tions  are  derived  :  log  p==— 2837-83/T+ 10-7866 
(below  32-4°)  and  — 2360*58 /T+ 9- 2254  (above 
32-4°).  The  transition  point  thus  indicated  is  32*6°, 

S.  Oka, 

Equilibrium  diagram  of  the  zinc-antimony 
system.  T.  Takbi  (Sci.  Rep.  Tohoku,  1927,  46, 
1031 — 1056). — The  system  zinc-antimony  has  been 
re-investigated  by  thermal,  micrographic,  dilatometric, 
and  r o n t genogr aph ie  analysis  and  by  the  electrical 
resistance  method,  and  the  accepted  diagram  is  very 
considerably  modified.  The  existence  of  the  com¬ 
pounds  Zn3Sb2  and  ZnSb  is  confirmed;  in  addition 
the  compound  Zn4Sb3  has  been  found  in  alloys  con¬ 
taining  35 — 45%  Zn.  All  the  compounds  form  very 
limited  solid  solutions  or,  %  and  e,  which  undergo 
transformation  between  400°  and  500°.  The  solid 
solution  of  Zn3Sb2  contains  45—46%  Zn  and  solidifies 
as  the  phase,  which  is  transformed  into  £  at  437— 
455°  according  to  the  composition,  and  into  e  at 
405°.  The  y  solid  solution  of  Zn4Sb3  in  Zn3Sb2  is 
stable  only  above  493°,  and  undergoes  a  change  at 
527—530°,  the  nature  of  which  is  not  apparent.  The 
ot  solid  solution  exists  together  with  free  antimony  in 
the  form  of  a  eutectic  in  all  alloys  containing  up  to 
42%  Sb  and  undergoes  an  allotropic  change  at  300°. 
The  compound  Zn3Sb2  forms  a  eutectic  with  zinc 
melting  at  411°  and  containing  97%  Zn.  The 
polymorphic  change  at  405°  occurs  in  all  alloys  con¬ 
taining  more  than  45%,  Zn  and  that  at  455°  in  alloys 
containing  45 — 90%  Zn.  The  ant  imony—ZnS  b 
eutectic  melts  at  505°  and  contains  21%  Zn.  The 
unstable  phase  observed  by  previous  investigators  in 
alloys  containing  35 — 42%  Zn  is  really  the  y  phase 
supercooled  below  the  peri  tec  tic  line  at  546°. 

A.  R.  Powell, 

Determination  of  the  heterogeneous  field  in 
the  system  iron-nickel.  K,  Honda  and  S.  Miura 
(Sci.  ^  Rep,  Tohoku,  1927,  16,  745—' 753).— Dilato¬ 
metric  analysis  of  the  system  iron-nickel  shows  that 
the  Ao3  transformation  takes  place  between  860°  and 
905°  in  pure  iron  and  between  440°  and  557°  in  the 
28%  Ni  alloy,  the  temperatures  of  the  beginning  and 
ending  of  the  change  failing  regularly  on  smooth 
curves  convex  to  the  temperature  axis  between  these 
points :  these  curves  therefore  define  the  a +y  field  in 
iron-nickcl  alloys  during  heating.  The  boundaries 
of  this  field  are  entirely  different  when  the  metal 
changes  from  the  y  condition.  On  cooling  the  change 
to  a  starts  at  889°  and  is  completed  at  850°  in  pure 
iron;  it  starts  at  215°  and  is  completed  at  0°  in  the 
19%  Ni  alloy,  whilst  for  the  29%  and  33%  Ni  alloys 


the  starting  temperatures  are  0°  and  —78°,  respect¬ 
ively.  For  iron  containing  only  small  quantities  of 
nickel  the  lowering  of  the  A3  transformation  follows  the 
law  of  depression  of  the  f.  p.  in  dilute  solutions. 

A.  R.  Powell. 

Relationship  between  liquidus  curves  and 
breaks  due  to  liquid  mixtures  (Fe-FeS  ;  Fe-Cu). 
Rational  expressions  for  heterogeneous  equili¬ 
bria.  C.  Benedicks  (Z.  physikal.  Chem.,  1928, 131, 
285 — 296) . — Breaks  in  a  binary  liquidus  curve  may 
bo  produced  by  the  presence  of  a  third  component 
which  is  more  soluble  in  one  of  the  pure  components 
than  in  the  mixed  mass.  Such  a  break  is  produced 
in  the  liquidus  curve  of  the  Fe-FeS  system,  of  which 
the  components  are  normally  totally  miscible,  by  the 
presence  of  silicon,  which  although  soluble  in  molten 
iron  is  only  very  sparingly  soluble  in  molten  ferrous 
sulphide.  The  small  quantity  of  silicon  necessary 
to  produce  this  ©fleet  may  easily  bo  introduced  into 
the  mass  from  the  glaze  of  a  porcelain  vessel.  Dis¬ 
crepancies  between  the  liquidus  curves  of  the  system 
Fe-Cu  which  have  been  found  by  a  number  of 
observers  are  attributable  to  the  type  of  disturbance 
described,  and  a  diagram  is  described  which  is  in 
agreement  with  the  phase  rule. 

A  number  of  new  terms  are  proposed,  such  as 
<f  eutectol  ”  for  a  fused  mixture  of  eutectic 
composition.  H,  F,  Gillbe. 

Thermal  dissociation  of  manganese  dioxide, 
C.  Drucker  and  R.  HOttner  (Z.  physikal.  Chem., 
1928,  131,  237 — 266). — The  thermal  decomposition 
of  manganese  dioxide  into  the  sesquioxide  and  oxygen 
has  been  studied  by  a  number  of  methods.  Both 
oxygen  pressure  curves  and  X-ray  diagrams  fail  to 
indicate  the  presence  of  either  intermediate  oxides  or 
manganous  oxide  during  the  reaction.  The  pressure- 
temperature  curves  are  greatly  influenced  by  the 
physical  condition  of  the  specimen ;  e.g.,  a  compact 
form  of  the  oxide  has  an  oxygen  pressure  of  125  mm.  at 
530°,  whereas  a  finely -divided  form  attains  the  same 
pressure  at  450°.  By  the  static  method  higher  pres¬ 
sures  are  recorded  than  by  the  dynamic,  since  in  the 
former  ease  the  film  of  manganese  sesquioxide  pro¬ 
duced  on  the  surface  of  the  particles  hinders  the 
diffusion  of  oxygen  from  the  interior.  The  reaction 
is  practically  irreversible.  Manganese  dioxide  and 
sesquioxide  form  solid  solutions,  but  since  neither 
the  isotherms  nor  the  pressure  curves  indicate  any 
simple  relationship  between  the  pressure  and  the 
degree  of  dissociation,  the  formation  of  solid  solu¬ 
tions  must  take  place  very  slowly  and  in  a  thin 
layer  inside  the  particles.  As  usually  observed,  the 
system  is  therefore  in  false  equilibrium.  The  heat 
of  decomposition  is  about  ^20  kg. -cal. 

H.  F.  Gillbe. 

Cooling  curves  in  the  binary  systems'  p-tolu- 
Mine-salicylic  acidf  and  p-toluidine-benzoic 
acid.  (Miss)  E.  M.  Bartholomew  and  I.  W.  Wabk 
(J.  Proc.  Roy.  Soc.  New  South  Wales,  1926, 60,  388— 
391). — Cooling  curves  of  fused  binary  mixtures  of 
p-toluidine  with  salicylic  or  benzoic  acid  resemble  the 
curve  obtained  by  Philip  for  the  mixture  of  the 
amine  with  a-naphthol  (J.C.S.,  1903,  83,  814),  and 
indicate  in  each  case  the  existence  of  a  compound 
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concentration  increases.  Dilute  solutions  of  the  last  at  the  ordinary  temperature  in  methyl,  ethyl,  and 


ratio  show  elevations  which  are  abnormally  high, 
whilst  those  of  concentrated  solutions  are  abnormally 

4l' 

low,  indicating  micelle  formation  in  this  ratio. 

L.  S.  Theobald. 

Heat  of  mixing  of  molten  metals,  M,  Kawa- 
kami  (Sci.  Eep.  Tohokn  Imp.  XJnlv.,  1927,.  16,  915— 
935), — See  this  vol.,  21. 

Heats  of  combustion  and  formation  of  calcium 
cyanamide,  N.  Kameyama  and  S.  Oka  (J.  Soc, 
Chem.  Ind.  Japan,  1927,  30,  317— 323).— Calcium 
cyan  amide  was  prepared  by  the  repeated  calcination 
of  calcium  oxide  with  die vanodi amide  in  a  current 
of  nitrogen  (B.,  1920,  818a).  The  cyanamide  used 
contained  CaCN,  98*25%,  CaC03  0*81%,  CaO  0*94%. 
The  heat  of  combustion  was  measured  by  a  bomb 
calorimeter,  benzoic  acid  being  used  to  assist  ignition. 
Special  experiments  were  made  to  ascertain  the 
amount  of  benzoic  acid  which  sufficed  for  this  pur¬ 
pose.  The  mean  of  eight  determinations  gave 
CaCN2+l-5Oo=CaO+CO2+N'2+161,170±240  g.-cal 
From  this  are  derived :  Ca + C(diamond)  +ISL»=  CaCN2+ 
86,0 10  g.-cal,  CaC2+ N2= CaCN2+C(graph  ite) + 72 ,700 
g.-cal  ~  ~  S.  Oka. 

Conductivities  of  some  dilute  amalgams  at 
various  temperatures.  A.  L.  Johns  and  E.  J. 
Evans  (Phil.  Mag.,  1928,  [vii],  5,  271— 289).— The 
electrical  conductivities  of  dilute  germanium,  gallium, 
and  copper  amalgams  of  different  concentrations  have 
been  measured  at  about  300°.  The  conductivities  at 
infinite  dilution  were,  respectively,  4*7  x  10-2, 
5*5  XlO"2,  and  6*5  X 10‘2.  The  corresponding  con¬ 
ductivities  of  silver  amalgams  have  been  measured 
between  15°  and  300°.  With  an  amalgam  of  con¬ 
centration  0*  1 86%  the  temperature  coefficient  of 
resistivity  was  found  to  increase  with  increasing 
temperature.  The  values  are  always  less  than  those 
for  pure  mercury.  Between  15°  and  100°  the  tem¬ 
perature  coefficient  of  resistivity  of  silver  amalgams 
decreases  with  increasing  concentration.  For  all  the 
amalgams  examined,  except  those  of  silver  at  300°, 
the  increase  .  of  conductivity  relative  to  that  of 
mercury  at  the  same  temperature  is  approximately 
proportional  to  the  concentration,  and  the  ratio  of 
this  relative  conductivity  to  the  concentration  is 
nearly  constant  so  long  as  the  concentration  is  small. 

A.  E.  Mitchell. 

Equivalent  conductivity  of  strong  electrolytes 
at  infinite  dilution.  II.  Methyl  -ale  oholic  solu¬ 
tions.  Effect  of  temperature  on  the  constants 
in  the  equation  A0t=A  +  BCn.  I,  Vogel  (Phil 
Mag.,  1928,  [vii],  5,  199—204). — Data  for  solutions  of 
a  number  of  uni-univalent  salts  in  methyl  alcohol 
have  been  used  to  show  that  the  equation  A0=A  + 
B€n  is  more  directly  applicable  than  that  given  by 
the  complete-ionisation  theory  of  Debye  and  Hiickel, 
For  solutions  of  potassium  iodide  in  nitromethaiie  both 
the  constants  B  and  n  increase  steadily  with  Tem¬ 
perature  up  to  55°  and  then  pass  through  a  maximum 
between  55°  and  70°.  A.  E,  Mitchell. 

Electrical  conductivity  of  beryllium  chloride 
and  bromide  in  some  anhydrous  organic  sol¬ 
vents.,  J.  M.  Schmidt  (Bull.  Soc.  chim.,  1928,  [iv], 
43,  49 — 62), — The  solubilities  of  beryllium  chloride 


amyl  alcohols  and  pyridine  are  257,  151,  154,  and 
133  g. /litre,  respectively.  Measurements  of  the 
electrical  conductivities  of  solutions  of  beryllium 
chloride  in  the  above  solvents  show  that  the  con¬ 
ductivities  vary  with  concentration  in  a  very  com¬ 
plex  manner.  The  molecular  conductivity-dilution 
curves  show  maxima  and  minima  in  two  instances  and 
in  no  case  can  the  value  of  be  calculated  from  the 
c  u  s  tom  ary  Kohlrausc  h  relati  on  —  y.  v = K  \/C*  The 
measurements  are  interpreted  as  indicating  the 
existence  of  two  molecular  complexes,  one  of  which 
exists  only  in  dilute  solutions.  The  solubility  of 
beryllium  bromide  in  ethyl  bromide  at  the  ordinary 
temperature  is  of  the  order  of  1  g. /litre.  The  degree 
of  ionisation  is  probably  small.  J.  S.  Carter. 

Electrolytic  transference  of  water  in  aqueous 
hydrogen  bromide  solutions,  G,  Baboroysky 
and  A.  Wagner  (Z.  pliysikal.  Chem.,  1928, 131,  129— 
133). — Application  of  Baborovsky’s  method  for  the 
determination  of  electrolytic  transference  of  water  to 
solutions  of  hydrogen  bromide  yields  for  the  true, 
transport  number  of  the  cation  0*878,  and  for  the 
total  water  transference  0*50.  During  the  electrolysis 
transference  of  water  takes  place  towards  the  cathode. 
On  the  assumption  that  electro-osmotic  effects  are 
negligible  and  that  the  hydrogen  ion  is  associated  with 
one  molecule  of  water,  each  bromine  ion  is  attached 
to  three  water  molecules.  H.  F.  Gillbe. 

Variation  of  electrical  conductivity  of  solu¬ 
tions  with  field  strength.  M.  Wien  (Pliysikal.  Z.f 
1927,  28,  834 — 836). — Data  are  given  for  the  following 
solutions  :  potassium  ferrocyanide,  cerium  trichloride, 
potassium  ferri  cyanide,  magnesium  sulphate,  copper 
sulphate,  aluminium  sulphate,  calcium  ferrocyanide, 
barium  ferrocyanide,  calcium  nitrate,  sodium  chloride, 
cobalt  chloride,  and  cadmium  iodide.  For  aqueous 
and  acetone  solutions  it  has  been  found  that  the 
increase  in  conductivity  with  the  strength  of  the 
field  can  be  resolved  into  two  components  :  a  thermal 
effect  proportional  to  the  square  of  the  force  and  a 
potential  effect  proportional  to  the  force. 

B.  W.  Bunt. 

Behaviour  of  Debye  electrolytes  in  intense 
fields,  G.  Joos  and  M.  Blfmentritt  (Pliysikal.  Z., 
1927,  28,  836 — 838). — It  follows  from  Debye’s  theory 
that  the  conductivity  of  an  electrolyte  should  increase 
as  a  function  of  the  square  of  the  field  strength.  For 
solutions  of  specific  conductance  0*0002  in  a  field  of 
4xl04  volt  cm;1  the  calculated  values  agree  well 
with  Wien’s  experimental  data  (cf,  preceding 
abstract)  in  the  ease  of  sodium  and  barium  chlorides 
and  potassium  sulphate ;  qualitative  agreement  is 
obtained  for  copper  sulphate,  aluminium  chloride,  and 
potassium  ferrocyanide.  It  is  further  shown  that, 
in  accordance  with  theory,'  the  observed  increase  in 
conductivity  varies  inversely  as  the  square  root  of 
the  dielectric  constant  of  the  solvent. 

E.  W.  Bunt. 

Free  space-charges  in  electrolytes.  A.  Coehn 
and  R.  Schnurmann  (Z.  Physik,  1928,  46  ,  354 — 
373). — Free  space-charges  occur  when  a  current  is 
passed  through  a  gas,  fie.,  accumulations  of  charged 
carriers  occur  around  the  electrodes.  A  similar 


phenomenon  in  solutions  of  electrolytes  would  involve 
the  breakdown  of  the  Hittorf  mechanism  of  ionic 
migration.  In  order  to  obtain  such  an  effect,  highly 
dilute  solutions  of  electrolytes  are  necessary  in  order 
to  preserve  the  analogy  with  rarificd  gases.  It  has 
been  found  possible  by  the  use  of  point  electrodes  and 
the  investigation  of  electrostatic  charges  of  gas 
bubbles  in  the  liquids  to  demonstrate  free  space- 
charges.  A  recoil  stream  of  gas  bubbles  is  observed 
and  is  most  marked  when  the  electrode  potential  is 
small,  the  ionic  concentration  small,  and  the  difference 
between  the  mobilities  of  the  two  ions  great. 

R.  A.  Morton. 

Electrochemical  behaviour  of  glass.  M.  J. 
Mulligan  and  J.  B.  Ferguson  (Trans.  Roy.  Soc, 
Canada,  1927,  [iiij,  21,  III,  203— 264). —The  color¬ 
ation  or  deposit  obtained  when  soda-lime  glass  is 
electrolysed,  with  mercury  first  as  anode  and  then 
as  cathode  (Ferguson  and  Ellis,  A.,  1926,  31),  is 
formed  at  places  at  which  the  high  apparent  resistance 
of  the  anode  glass  layer  has  been  markedly  reduced  by 
current  reversal.  When  glasses  are  electrolysed  at 
300—100°,  with  an  anode  such  as  mercury  or  carbon, 
soluble  with  difficulty,  the  current  decreases  with 
time,  apparently  due  to  the  setting  up  of  a  large 
counter*#. M. F.  nearly  equal  to  the  applied  voltages. 
This  counter-IO/.F.  is  a  function  of  the  applied 
voltage,  but  nearly  constant  at  the  higher  voltages. 
This  has  made  it  possible  to  determine  the  true  ohmic 
resistance  of  the  anode  layer.  The  resistance  varies 
with  temperature,  in  agreement  with  the  rule  of 
Rasch  and  Hinrichsen.  The  small  temperature 
coefficient  of  the  apparent  resistance  of  the  whole 
glass  sample,  for  temperatures  below  100°,  may  be 
traced  to  the  counter- JO/,  F,»  and  not  to  the  true 
ohmic  resistance  of  the  anode  layers.  M.  S.  Burr, 


Alternating-cxirrent  electrolysis.  Relation  of 
frequency.  J.  W.  Shipley  and  C.  F,  Goodbye 
(Trans.  Boy.  Soc.  Canada,  1927,  [iii],  21,  III,  393 — 
409), — The  relation  to  current  density  of  the  rate  of 
generation  of  electrolytic  gases  by  an  alternating 
current  of  frequency  varying  from  5  to  300  cycles  has 
been  determined  for  platinum,  copper,  and  silver 
electrodes.  As  previously  shown  (B„  1927,  633), 
there  is  a  critical  current  density  above  which  altern¬ 
ating-current  electrolysis  follows  the  laws  of  direct 
current  electrolysis,  and  may  be  made  coincident 
with  it  by  subtracting  the  critical  current  density 
from  that  actually  used.  Alternating  -  current 
electrolysis  is  dependent  on  the  “  electrolytic 
capacity  of  the  electrode,  i.e.?  on  the  average 
storage  capacity  (in  coulombs)  for  electrolytic  gases 
of  1  sq.  cm.  of  electrode  surface.  The  electrolytic 
capacity,. at  constant  frequency  but  varying  current 
density ,  is  constant  for  copper  but  varies  with  the 
quarter-wave  area  for  platinum  and  silver  electrodes. 
Ihe_  quarter-wave  area  refers  to  the  quantity  oi 
electricity  that  has  passed  before  reversal  of  the 
current.  The  relation  of  the  electrolytic  capacity  tc 
the  quarter-wave  area  at  all  frequencies  is  repre« 
senfced  by  the  equation  Q$ — where  A  and  n  arc 
electrolytic  absorption  constants,  is  the  electrolytic 
capacity,  and  is  the  quarter- wave  area.  For  cop* 
per  n  is  zero,  so  that  the  electrolytic  capacity  equals 


the  quarter-wave  area.  For  platinum,  n  is  constant 
at  0*62  for  all  frequencies  when  qt  is  less  than  10 
millicoulombs,  whilst  A  varies  from  1*53  at  20  cycles 
to  1*34  at  120,  above  which  it  remains  constant. 
For  silver  n  is  constant  at  0*53  up  to  150  cycles,  but 
increases  to  0*66  at  200  and  0*77  at  250.  A  is  con¬ 
stant  at  1*92  below  150  cycles,  but  decreases  to  1*55  at 
200  cycles  and  1*29  at  250  cycles.  Electrolytic 
capacity  decreases  to  a  minimum  with  increase  of 
frequency,  and  then  remains  constant  for  copper  and 
platinum,  but  in  the  case  of  silver  there  is  a  definite 
rise  again.  The  mechanism  of  alternating-current 
electrolysis  is  discussed.  In  the  case  of  platinum  the 
electrolytic  capacity  is  probably  due  to  absorption  of 
the  gases  at  the  surface.  The  electrolytic  capacities 
of  copper  and  silver,  however,  are  more  likely  to  bo 
due  to  the  formation  of  oxides  and  possibly  hydrides. 
An  amount  of  hydrogen  is  liberated  which  is  in 
excess  of  that  required  to  reduce  the  oxide  previously 
formed,  and  conversely  for  the  oxygen.  The  volume 
Rl  of  electrolytic  gas  liberated  from  one  electrode  per 
min.  per  sq.  cm.  is  4*7 If /x — A (4*44// lOOO)1^1!^}, 
where  It  is  the  current  density  and  /  the  frequency. 
The  critical  current  density  Iti  when  1^=0,  is 
iW-s)  (4*44// 1 GG0).  These  equations  agree  closely 
with  the  experimental  results  for  platinum,  copper, 
and  silver.  M.  S  Burr. 

Electrocapillary  properties  ol  mercury  in  con¬ 
tact  with  air,  G.  Colange  (Compfc.  rend.,  1928, 
186,  74 — 75). — When  a  gradually  increasing  negative 
potential  is  applied  to  pure  mercury  in  a  clean  vertical 
tube  (more  than  0T  rum.  in  diameter),  the  alr- 
mercurv  meniscus  rises  to  a  maximum  (at  15,000 — 
20,000  volts)  and  then  falls  below  its  original  level. 
When  the  apparatus  is  slowly  discharged,  the  meniscus 
rises  to  the  maximum  level  again  and  then  returns  to 
its  original  position.  J.  Grant. 

Diffusion  potential  of  hydrochloric  acid.  A. 

Buhl  (PhysikaL  Z.,  J  927*  28,  767— 770).— From 
measurements  of  the  diffusion  potential  of  hydro¬ 
chloric  acid  at  various  dilutions  and  from  a  com¬ 
parison  of  these  results  with  the  author's  earlier  data 
in  sodium,  potassium,  and  lithium  chlorides  it 
appears  that  the  initial  fall  in  the  conductivity  of  a 
solution  of  hydrochloric  acid  which  is  observed  when 
the  concentration  is  gradually  increased  is  due  to  a 
decrease  in  the  velocity  of  agitation  of  the  ions  and 
not  to  a  diminution  of  the  degree  of  ionic  dissociation. 

R.  W.  Lunt. 

P.T).  at  the  boundary  between  two  liquid 
phases.  L.  W.  J.  Holleman  and  J.  P.  Werre 
(Ree.  trav.  ehirn.,  1928,  47,  105— 110).— If  two 
immiscible  solvents  containing  the  same  electrolyte  in 
solution  are  in  equilibrium  with  one  another,  there  is  a 
definite  difference  of  potential  at  their  surface  of 
separation.  This  has  been  determined  for  solutions 
of  potassium  chloride,  hydrogen  chloride,  and  sodium 
salicylate  in  amyl  alcohol  and  water  by  means  of  the 
following  cell,  in  which  all  diffusion  potentials  are 
practically  eliminated :  normal  calomel  electrode] 
saturated  potassium  chloride |2i\T-ammonium  nitrate 
in  methyl  alcohol  [MA  in  amyl  aieoholJMA  in  water  j 
saturated  potassium  chloride  [normal  calomel 
electrode.  The  values  obtained  are  in  good  agree- 
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ment  with  those  of  Baur  (A,,  1925,  ii,  1164 ;  1927,  23). 
They  also  show  that,  contrary  to  the  conclusions  of 
Abel  (Z.  physikal.  Chem.,  1924, 110,  587),  the  value  of 
the  P.D.  is  influenced  by  concentration ;  eg.,  for  a 
concentration  of  0-1  -hydrogen  chloride  in  the 
aqueous  phase  the  E.M.F.  is  54  millivolts,  whilst 
for  a  0*04il/- solution  it  is  62  millivolts.  The  theory 
of  the  phenomenon  is  discussed  and  earlier  investig¬ 
ations  arc  critically  considered.  M.  S.  Burr, 

Boundary  potential  of  textile  fibres  in  water. 
P.  Karrrr  and  P.  Schubert  (Helv,  Chim,  Acta, 
1928,  11,  221 — 229). — An  apparatus  is  described  for 
the  determination  of  the  P.IJ ,  between  water  and  a 
material  in  the  form  of  fibres,  such  as  wool,  silk, 
cotton,  viscose,  acetate  silk,  and  so  on.  Under  the 
influence  of  an  applied  difference  of  potential,  E, 
water  was  allowed  to  pass  through  a  tube  packed  with 
the  fibres.  The  boundary  potential,  £,  was  calculated 
from  two  different  formula).  In  the  first  the  volume 
of  ivater  F,  in  mm.3  per  min.,  passing  through  the 
tube,  is  equal  to  q^EDj^Kqa,  where  D  is  the  di¬ 
electric  constant  of  water  =81,  q  is  the  viscosity 
coefficient,  a  the  distance  apart  of  the  electrodes,  and 
q  the  total  cross-section  of  the  capillaries  of  the  fibres 
calculated  by  dividing  the  volume  of  the  dry  fibres 
by  the  length  of  the  cylinder  containing  them. 
According  to  Smoluchowski’s  formula,  V = JafZ) /4m?, 
where  1  is  the  current  strength  and  a  the  specific 
resistance  of  the  liquid.  The  second  formula  gives 
somewhat  larger  numerical  values  than  the  first,  but 
of  the  same  order.  The  difference  may  be  partly 
ascribed  to  the  uncertainty  in  the  value  of  q  in  the 
first  formula.  Natural  silk  acquires  only  a  very 
slight  negative  charge,  -0-0005  or  —0-0008  volt. 
Mercerised  cotton  becomes  less  acid  than  cotton  wool, 
but  more  so  than  the  artificial  silks,  except  acetate 
silk,  which  is  strongly  negative,  — 0*021  or  —0*036 
volt.  Wool  is  also  strongly  negative,  —0*028  or 
0*048  volt.  The  results  are  reproducible.  The 
values  obtained  for  the  artificial  silks  depend  on  the 
extent  to  which  they  have  been  purified  from  adhering 
grease.  Cotton  treated  with  pyridine  acquires  a 
positive  charge  of  the  same  order  as  that  observed  for 
zinc  oxide,  -f  0*01  to  0*02  volt.  Under  the  same  con¬ 
ditions,  viscose  also  takes  up  a  positive  charge  of 
smaller  value.  M.  S.  Burr. 

Influence  of  current  on  solution  potential  of 
hydrogen.  E.  Denhxno  and  G.  Ferraro  (Gazzetta, 
1927,  58,  881 — 899).— The  solution  potential  of 
hydrogen  in  sulphuric  acid  of  d  1*22  is  a  function 
of  the  current  density  passing  through  the  acid 
between  electrodes  of  nickel  and  of  copper,  and  of  the 
time  of  passage  of  the  current.  The  initial  solution 
potential  increases  rapidly  in  the  neighbourhood 
of  0*05  amp.  emu2  and  becomes  linear  at  about 
0*5  amp.  emu2;  when  the  time  of  .passage  of  the 
current  is  increased  to  1000  lira,  this  relation  persists, 
but  the  value  of  the  solution  potential,  at  any  given 
current  density,  diminishes.  Rs  W,  Lunt. 

Cuprous  chloride  electrodes.  R,  F.  Nielsen 
and  D.  J.  Brown  (J.  Amer,  Chem.  Soc,,  1928,  50, 
ST— 19). — The  E.M.F.  at  25°  of  the  following  cells  are 
recorded  :  Cu  (2-phase  amalgam),  CuCl(a)|:dl/-HCllH«> ; 
H2(700  nnn. )|HC1, 0*047 8Af-soln.|Cl2(p) ;  and 


CuCl(s)|CuCl2,vitf|soln.|Cl2(p),  where  x  ranges  from 
0-02029  to  0-03564,  y  from  0-01  to  5-82,  and  p  has 
some  low  value.  In  each  case  the  cuprous  chloride 
was  prepared  in  situ  in  complete  absence  of  oxygen. 
The  standard  potential  of  the  copper  amalgam- 
cuprous  chloride  electrode  is  —0*1298  volt,  and 
2995  g.-cal.  The  values  for  the  cuprous 
chloride-cupric  chloride  electrode  are  —0*5758  volt 
and  13,285  g.-cal,,  respectively.  The  standard  free 
energy  of  Solid  cuprous  chloride  is  —28,370  g.-cal.  and 
of  cupric  chloride  dihydrate,  —44,100  g.-cal.  The 
activity  coefficients  of  cupric  chloride  over  a  limited 
range  are  recorded,  S.  K.  Tweedy. 

Structure  of  the  platini cyanides.  Potential  of 
the  platino-platiiiicyanide  electrode.  H.  Terrey 
(J.C.S.,  1928,  202 — 206) . — Measurements  were  made 
of  the  potential  of  the  pla  t  i  no -pi  at  in  icy  anidc  electrode. 
Putting  the  value  n~2  in  the  equation  E=EQ  + 
RTjnF  log  ijo  (where  i  and  o  are  respectively  the 
concentrations  of  platinic  and  plat i nous  ion),  leads  to  a 
constant  value  of  E0  for  a  range  of  values  of  ijo,  and 
it  is  concluded  that  in  the  conversion  of  the  platino- 
cyanide  into  the  platinicyanide  there  is  a  valency 
change  from  2  to  4,  and  that  the  formula  for  the  so- 
called  platinicyanides  is  more  correctly  represented 
by  K2Ptn  (CN)4*PtTI(CN),  than  by  the  formula 
KPtm(0N)4.  W.  A.  Richardson. 

Potential  of  solutions  containing  ferrous , 
ferric,  and  iodide  ions  and  free  iodine.  N. 
Sasaki  and  K.  Nakamura  (Sexagint  [Osaka  cele¬ 
bration],  Kyoto,  1927,  241— 248).— A  new  method  is 
described  of  measuring  the  potential  of  solutions  which 
undergo  change  with  time.  The  potential  of  solutions 
containing  iron  salts  and  iodide  is  influenced  solely 
by  the  concentration  of  iodide  and  free  iodine. 

H.  F.  Gellbe, 

Thermo  dynamic  studies  of  cuprous  and 
mercuric  oxides.  F.  Ishikawa  and  G.  Kimura 
(Sexagint  [Osaka  celebration],  Kyoto,  1927,  255 — 
269). — The  E.M.F.  of  the  cells  H2|A7-NaOH,HgO|Hg 
and  Cu|Cu20,  j\T -NaOH,  HgOjHg  have  been  determined, 
and  the  influence  of  various  forms  of  mercuric  oxide 
in  the  former  case  has  been  studied.  Only  the  red 
form  gives  a  constant  which  is  independent  of 

the  method  of  preparation  of  the  oxide.  The  free 
energy  changes  for  the  reactions  involved  have  been 
calculated.  H,  F.  Gillre, 

Cells  with  unchanged  electrodes  [1C  cells]  and 
Carnot's  principle.  V.  Karpen  (Co nipt,  rend., 
1928, 186,  230 — 232 ;  cf.  this  voL,  23).=— A  cell  formed 
from  a  platinum-platinuin-black  cathode  and  an 
Ache  son  graphite  anode  immersed  in  a  saturated 
solution  of  sodium  hydroxide  was  maintained  at 
95—100°  for  16  hrs.  The  E.M.F.  on  open  circuit 
was  0*5  volt,  and  after  the  passage  of  a  quantity  of 
electricity  which  would  correspond  with  the  dis¬ 
solution  of  5*5  mg.  of  quadrivalent  platinum,  the 
actual  loss  in  weight  of  the  platinum  electrode  was 
only  0*1  mg.,  part  of  which  was  due  to  mechanical 
losses  during  the  washing  and  drying  processes.  The 
experiment,  which  cannot  be  explained  by  a  reaction 
at  the  anode  and  is  reproducible  with  slightly  varied 
conditions,  is  said  to  be  incompatible  with  the  second 
law  of  thermodynamics.  J.  Grant. 


Becquerel  effect,  L  C,  Winther  (Z.  physikal. 
Chem.,  1928,  131,  205 — 213), — The  term  Becquerel 
effect  should  be  restricted  to  photogalvanic  effects  at 
the  electrodes.  Substances  which  are  effective  as 
Becquerel  electrodes  have  a  large  surface,  considerable 
power  oi  adsorption,  and  are  rendered  better  con¬ 
ductors  by  irradiation.  The  Becquerel  effect  is 
ascribed  to  a  primary  ionisation  followed  by  a  change 
in  the  adsorption  equilibria,  whilst  the  chemical 
processes  which  often  occur  are  secondary  side 
reactions,  IL  F.  Gillbe. 


Theory  of  passivity.  I.  Theory  of  polaris¬ 
ation  by  anodic  deposition  and  passivation  o! 
metals.  W.  J.  Muller  and  K.  Konopigxy 
(Mountain,  1927,  48,  711—725;  cL  A.t  1924,  li,  743; 
1927,  735,  942,  1145).— Electrometric  investigations 
of  the  passivity  of  certain  metals  in  acid  media  have 
led  to  the  conclusion  that  the  observed  effects  arc 
most  readily  explained  by  assuming  the  existence  of 
a  sparingly  conducting  film  on  the  metal  anode, 
The  formation  of  such  a  film,  which  probably  con¬ 
sists  of  metal  salt  or  basic  salt,  causes  a  progressive 
diminution  of  the  effective  surface  of  the  electrode 


and  a  consequent  Increase  in  current  density*  Postul¬ 
ating  the  existence  of  such  a  film,  an  equation  is 
derived  which  represents  the  variation  of  current 
strength  with  time.  The  equation  in  its  abbreviated 
form  is  I  / (*0 — f)  +2*3/% .  log  {(%—*)/(*— 

+)}]#  where  i  represents  the  time  elapsed,  i  the  current 
strength  after  time  h  *n  the  original  and  ir  the  residual 
current  strengths.  The  quantities  0  and  A  are 
functions  of  various  physical  and  electrochemical 
quantities,  but  may  be  considered  as  constants 
characteristic  of  the  metal  concerned.  The  equation 
represents  in  a  very  satisfactory  manner  the  behaviour 
of  copper,  nickel,  and  iron  in  solutions  of  sulphuric 
acid.  The  behaviour  of  chromium  is,  however, 
anomalous,  the  values  of  A  increasing  with  time. 
Calculations  of  the  conductivity  of  the  liquid  In  the 
pores  of  the  anode  sheath  show  that  with  iron  and 


copper,  but  not  with  nickel,  the  constituent  salts  are 
probably  the  stable  hydrated  sulphates.  During  the 
deposition  the  potential  ol  the  metal  does  not  change, 
the  observed  variation  in  potential  being  due  to  the 
change  in  resistance  consequent  on  the  growth  of 
the  deposit.  The  similarity  between  the  current- 
time  curves  for  copper,  where  no  passivation  occurs, 
and  iron,  which  becomes  actually  passive,  shows  that 
passivation  is  due  to  a  change  in  the  metal  and  that 
this  change  occurs  only  at  the  high  current  densities 
resulting  from  the  deposition.  The  present  data  are 
not  sufficiently  comprehensive  to  permit  the  precise 
evaluation  of  the  current,  density  necessary  for  passiv¬ 
ation.  Previous  values  of  the  order  10  amp. /enn2 
are  now  held  to  be  too  low,  the  true  values  being 
probably  5—7  times  as  great.  J.  S.  Carter. 

*  •  y  * . ■  <viuv‘  <  MS'  • 

Electrochemistry  of  solutions  of  aluminium 
bromide  in  nitrobenzene.  V.  A.  Plotnikov  and 
IVi  A  Bendetzki  (J.  Buss.  Fhys.  Chern,  Boc.,  1927, 
59,  493 — 507 ) . — See  A.,  1927,  832. 


Kinetics  of  simultaneous  reactions.  A. 
Skraral  (Ann.  Physik,  1927,  [Jv],  84,  624—638).— 
A  mathematical  discussion  of  the  kinetics  of  simul¬ 


taneous  reactions  In  reply  to  the  criticisms  of  the 
author's  theory  (A.,  1927,  188)  by  Bodenstein  {ibid., 
492).  v  &  R.  W.  Lunt. 

Reaction  velocities.  IL  W.  F.  Brandsma  (Rec. 
trav.  ehim.,  1928,  47,  94—104;  cf.  A.,  1926,  913). — 
Theoretical.  Scheffer’s  formula  for  reaction  velocities 
deduced  thermodynamically  is  log 

^)/i2+Gp  where  k  is  the  velocity  coefficient, 
C  a  constant  independent  of  the  nature  of  the  reacting 
substances,  £/  is  the  sum  of  the  molecular  energies, 
7}/,^  the  sum  of  the  concentration-free  molecular 
entropies,  and  et  and  rit  are  an  energy  and  entropy 
respectively  of  the  “  intermediate  state.”  The  latter 
refers  to  the  condition  of  those  molecules  which  will 
react  in  the  next  unit  of  time.  A  further  investig¬ 
ation  has  been  made  of  the  physical  significance  of 
E[  and  With  this  object  two  examples  of  uni- 
molecular  reaction  mechanism  are  discussed,  one 
based  on  the  classical  theory  and  the  other  on  the 
quantum  theory.  By  calculating  the  energy  and 
entropy  terms  for  these  examples,  and  substituting 
the  calculated  values  in  Scheffer’s  formula,  the  same 
value  for  the  reaction  constant  is  obtained  as  can  be 
calculated  directly  by  the  method  of  statistical 
mechanics.  It  has  been  shown  that  rjf  has  a  physical 
meaning,  just  like  the  entropy  under  normal  con¬ 
ditions,  and  the  value  depends  on  the  unit  of  time. 
The  constant  0,  which  must  be  a  universal  constant, 
is  apparently  zero  for  the  examples  considered. 

M.  S.  Burr. 

Velocity  of  the  explosion  wave.  P.  Lafeitte 
and  P.  Dumanois  {Compt.  rend.,  1928, 186,  146 — 147). 
— The  author’s  method  (A.,  1925,  ii,  135)  has  been 
used  for  the  determination  of  the  rates  of  propagation 
of  explosion  waves  in  various  mixtures  of  oxygen 
with  hydrogen,  with  nitrogen  and  hydrogen,  and 
with  methane,  under  initial  pressures  of  1 — 7  atm. 
The  results  have  an  accuracy  of  2%,  and  show  that 
the  velocities  are  unaltered  by  the  presence  of  lead 
tetraethyl  (I  in  1000).  J.  Grant. 

Combustion  of  carbon  monoxide.  I.  J.  P. 
Baxter  (Phil.  Mag.,  1928,  [vii],  5$  82 — 96). — An 
account  is  given  of  preliminary  experiments  to  com¬ 
pare  the  action  of  hydrogen,  in  combination  with 
different  elements,  on  the  combustion  of  carbon 
monoxide.  The  methods  are  similar  to  those  de¬ 
scribed  by  Harrison  and  Baxter  (A.,  1927,  211). 
Effects  of  water  vapour  on  the  combustion  of  carbon 
monoxide  with  air  at  1  atm.  original  pressure  have 
been  examined.  There  is  no  apparent  relationship 
between  flame  velocity  and  moisture  content,  the 
relationship  varying  with  the  composition  of  the 
*  mixture.  The  addition  of  moisture  to  the  gas 
mixture  caused  a  steady  reduction  in  the  time  taken 
to  reach  the  maximum  temperature.  Violent  tem¬ 
perature ;  fluctuations,  observed  in  some  cases  have 
been  shown  to  be  accompanied  by  corresponding 
pressure  fluctuations.  The  addition  of  moisture 
reduces  the  time  taken  for  the  attainment  of  the 
maximum  pressure  and  m  this  time  decreases  the 
rate  of  the  subsequent  cooling  tends  to  increase.  As 
the  moisture  content  is  increased  the  amounts  of 
oxides  of  nitrogen  produced  decrease  considerably. 

A.  E.  Mitchell. 
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Gaseous  combustion  at  high  pressures,  IX. 
Influence  of  pressure  on  the/4  explosion  limits  M 
of  inflammable  gas-air  etc,  mixtures.  W.  A* 
Boke,  D,  M.  Newxtt,  and  C.  M.  Smith  (Proc.  Roy. 
Son.,  1928,  A,  117,  553 — 570). — Observations  have 
been  made  on  the  “  explosion-ranges  M  at  the  ordinary 
temperature  of  hydrogen-air,  methane-air,  and 
carbon  monoxide-air  mixtures  at  varying  pressures 
between  I  and  250  atm.  In  the  first  two  cases, 
whilst  the  composition  of  the  lower-limit  mixture 
giving  100%  combustion  remains  practically  un¬ 
changed,  the  range  of  explosibility  is  progressively 
widened  by  successive  increases  in  the  initial 
pressure-,  particularly  in  the  case  of  methane-air 
mixtures.  The  results  on  the  whole  confirm  those 
of  Berl  and  Werner  {cf.  B.  1927,  546),  The 
narrowing  of  the  limits  at  10 — 30  atm.  found  by 
these  investigators  may  be  ascribed  to  the  fact  that 
they  used  spark  ignition,  instead  of  the  electrical 
fusion  of  a  platinum  wire.  In  the  ease  of  carbon 
monoxide-air  mixtures,  the  explosion  range  narrows 
considerably  as  the  initial  pressure  rises.  The  same 
phenomenon  is  observed  'when  the  nitrogen  of  the 
air  is  replaced  by  argon  or,  to  a  much  slighter  extent, 
by  helium.  It  is  predicted  that  at  some  very  high 
initial  pressure  carbon  monoxide-*4  air  ”  mixtures 
will  become  non-explosive  at  ordinary  temperatures. 

Ju  L.  Birctjmshaw. 

Pressures  produced  on  inflammation  of  mix¬ 
tures  of  carbon  monoxide  and  air  and  of  hydro¬ 
gen  and  air  in  a  closed  vessel.  G,  B.  Maxwell  and 
R.Y*  Wheeler  (J.C.S.,  1928, 15 — 21 ;  ef.  A.,  1927, 317, 
1036). — The  authors,  having  had  indications  that 
the  values  for  the  dissociation  of  carbon  dioxide 
found  by  Nernst  and  Rjerrum  were  over-estimated, 
applied  the  4 4  maximum  pressure  mixture  n  method 
used  by  Penning  and  Tizard  (cf.  A.,  1927,  S26),  A 
mixture  containing  35*5%  of  moist  carbon  monoxide 
gave  the  maximum  pressure  of  6*72  atm.  Using 
Penning  and  Tizard  s  method  of  calculation,  the 
values  of  Kp  at  2543°  Abs.  obtained  were  ;  Maxwell 
and  Wheeler  T35x  10~2,  Penning  and  Tizard  1*66  x 
10%  Rjerrum  6-4  x  10~3.  Expressed  as  %  at  1  atm. 
the  results  are,  respectively,  30*1%,  14*9%,  and 
234%.  . 

In  view  of  this  result  the  authors  criticise  the 
method  of  determining  the  dissociation,  the  more 
particularly  as  it  is  based  on  the  assumption  that 
the  gases  are  in  chemical  equilibrium  at  the  moment 
of  attainment  of  maximum  pressure.  Ellis  and 
Wheeler  have  observed  the  phenomenon  of  "  after 
burning  on  exploding  mixtures  of  carbon  monoxide 
and  air. 

Similar  discrepancies  in  the  values  of  7C.  for  steam 
deduced  by  this  method  were  observed,  fey  repress¬ 
ing  the  dissociation  with  an  excess  of  hydrogen, 
mean  values  for  Cv  for  steam  from  15?  to  21.20°  were 
obtained.  Details  of  the  method  of  calculation  are 
given.  The  value  10*8  g.-cal./g.-mol.  does  not  alter 
appreciably  over  the  range  1400—2120°.  The  results 
obtained  agree  well  with  those  of  Womersley  (B,, 
1922,  163a),  B.  Ingleson. 

Propagation  of  combustion  in  hydrocarbon 
mixtures.  11  Dfoheke  (Compt,  rend.,  1928,  188, 


220 — 223). — The  rates  of  propagation  of  the  explosion- 
wave  fronts  in  mixtures  of  C6-hydrocarbons  with  air; 
which  were  exploded  by  means  of  an  electric  spark 
following  an  adiabatic  compression  (volumetric  coef¬ 
ficient  4*2),  rise  rapidly  to  maxima  and  then  fall 
slowly  to  constant  values.  The  highest  initial  and 
maximum  speeds  attained  correspond  with  an  air-gas 
mixture  richer  than  that  required  for  complete 
combustion  (cf.  Pignot,  B.,  1926,  260),  and  having 
an  air/hydrocarbon  ratio  of  6  (approx,).  The  in¬ 
tensity  of  the  light  emitted  increases  during  the 
propagation  of  the  flame  progressively  (c.g.f  with 
benzene),  or  cl iseontinuously  (e.g.,  with  cycb hexane). 
The  second  type  is  more  usual,  and  since  the  luminosity 
often  occurs  in  both  the  burnt  and  unbiimt  portions 
of  the  gas  mixture,  the  combustion  of  the  gas  in  two 
phases  is  indicated.  The  addition  of  lead  tetraethyl 
(T — 2%)  inhibits  the  appearance  of  the  second  phase 
and  this  confirms  the  opinion  of  Auberfc,  Pignot,  and 
Vlllcy  (cf,  B,,  1928,  5)  that  this  substance  reacts 
during  a  prelimiary  phase  of  the  combustion. 

J.  Grant, 

Theory  of  anti-detonants,  P.  Dumanois  (Compt, 
rend,,  1928,  188,  292—293 ;  cf.  B.f  1926,  619),— 
The  experiments  of  Moureu,  Dufraisse,  and  others 
{this  voL,  ISO)  and  of  the  author  have  shown  that 
the  theory  in  which  anti-detonants  act  as  accelerators 
of  the  rate  of  combustion  is  not  correct.  The  theory 
of  the  former  authors,  however,  that  the  formation  of 
unstable  peroxide  in  the  liquid  phase  during  the 
compression  period  is  inhibited  by  anti-detonators, 
explains  the  behaviour  of  hydrocarbons  giving  rise 
to  detonation  in  high -compression  motors,  and  also 
the  phenomena  associated  with  self -ignition.  The 
temperature  of  ignition  of  the  normal  hydrocarbon 
mixture  is  of  more  importance  than  the  actual 
proportion  of  anti-de tenant  present,  J.  Grant, 

Thermal  decomposition  of  nitrogen  pent  oxide. 
F>  O.  Rice  and  (Miss)  D.  Getz  (J.  Physical  Chem., 
1927, 31 , 1572 — 1580). — The  decomposition  of  nitrogen 
pentoxido  is  not  a  dust  reaction,  since  removal  of 
phosphorus  pentoxide  dust  by  an  asbestos  or  by  an 
electrical  filter  left  the  velocity  unchanged.  Phos¬ 
phorus  pentoxide  is  apparently  not  a  catalyst  for  the 
reaction  since  the  velocity  coefficients  are  unchanged 
when  material  obtained  from  different  sources  is 
used  or  when  its  use  in  the  preparation  of  the  pent¬ 
oxide  is  eliminated.  Attempts  to  demonstrate  cat¬ 
alytic  activity  of  nitric  acid  also  failed.  Nitrogen 
pentoxide  is  apparently  more  stable  in  100%  nitric 
acid  than  it  is  in  the  gaseous  state  or  when  dissolved 
in  organic  solvents.  The  results  of  Lueek  (A,,  1922, 
ii,  433)  for  the  decomposition  of  the  pentoxide  in 
solutions  of  carbon  tetrachloride  have  been  confirmed 
by  an  independent  method.  L.  8.  Theobald. 

Velocity  of  ionic  reactions.  I.  R.  N.  J.  Saal 
(Rea,  trav.  ehim.,  1928,  47,  73—93).— Hartridge  and 
Houghton's  method  for  the  determination  of  large 
velocity  coefficients  (A,,  1923,  ii,  744;  1925,  ii,  47) 
by  allowing  the  reacting  liquids  to  flow  together  at 
constant  velocity  through  a  tube,  and  measuring 
various  physical  constants  at  different  points,  has 
been  applied  to  the  determination  of  the  velocity 
of  a  number  of  ionic  reactions.  For  this  purpose, 
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variations  of  electrical  conductivity  and  potential 
with-  time  have  been  measured.  The  possibility  of 
using  hydrogen,  quinhydrone,  copper,  silver,  and 
silver  iodide  electrodes,  and  oxidation  and  reduction 
potentials,  has  been  investigated.  The  reaction 
between  hydrogen  and  hydroxyl  ions  appears  to  be 
“  instantaneous,”  Ae,,  it  takes  place  in  less- than 
0*004  sec.  This  is  in  general  the  case  for  reactions 
between  acids,  bases,  and  salts,  provided  no  secondary 
reactions  occur,  such  as  the  hydration  of  anhydrides, 
e.g,,  carbon  dioxide,  in  which  the  ion  or  molecule 
undergoes  a  fundamental  change.  These  secondary 
reactions  may  proceed  in  measurable  time,  or  they 
also  may  be  practically  instantaneous.  For  the  most 
part  the  formation  of  complexes  is  immeasurably 
rapid,  but  the  complex  iron  and  nickel  cyanides  are 
an  exception.  A  number  of  oxidation  and  reduction 
reactions  arc  of  measurable  velocity,  but  if  the 
difference  between  the  normal  potentials  of  the 
respective  pairs  of  reactants  is  large,  then  the  velocity 
of  reaction  is  generally  large  also.  M,  S.  Burr. 

Rate  of  hydrolysis  and  hydrogen- ion  concen¬ 
tration.  BL  Colin  and  (Move.)  A.  Chaudun 
(Compt.  rend.,  1928,  186,  142 — 143). — If  the  power 
of  hydrolysis  of  an  acid  in  solution  is  due  solely  to 
the  hydrogen  don  concentration  it  produces,  then 
(Pji—  p#M)asslog  i'/fc,  where  k’a  (Tab  is  the  ratio  of  the 
rates  of  initial  hydrolysis  of  two  solutions  containing 
the  quantities  a*  and  a  of  sugar  («/>a),  and  the 
same  amounts  of  acid.  It  has  been  shown  for  0T N* 
solutions  of  hydrochloric,  sulphuric,  oxalic,  formic, 
or  acetic  acids,  containing  5%  or  40%  of  sucrose, 
that  this  is  not  the  case,  and  that  in  the  presence  of 
added  sugar  or  of  salts  (potassium  bromide,  chloride, 
or  nitrate)  the  variations  of  the  hydrolysis  coefficient 
are  independent  of  those  of  the  2hi  value.  The  rate 
of  inversion  is  always  increased  by  the  addition  of  a 
salt  which  does  not  contain  an  ion  in  common  with 
the  acid.  The  pn  value  is  also  modified  but  no 
simple  quantitative  relation  exists  between  these 
changes.  jt  Grant. 

Velocity  coefficient  for  brmoleeular  reactions 
m  solution.  R,  G.  W.  Korhish  and  F.  F.  P. 
Smith  (J.C.S.,  1928,  129-138).— Lewis  (A.,  1918, 
ii,  263)  has  given  an  expression  for  the  velocity 
coefficient  of  a  bi molecular  gaseous  reaction,  k% t= 
m  X 1 14  x  1021[(o|  +o,2)/2]2v/r12  +%2(e~£7l2:r)  ( 1 )  where 
<*v  a2  are  fcke  molecular  diameters,  uv  u2  are  the 
velocities  of  the  reacting  molecules,  to  is  the  number 
of  resultant  molecules  formed  at  each  collision,  and 
h  is  the  energy  of  activation  obtained  from  the 
temperature  coefficient  of  the  reaction.  The  authors 
lm\  o  examined  this  equation  in  relation  to  non-ionic 
reactions  in  solution.  The  interactions  of  trlmethyl- 
amme  with  to-  and  with  p-nitro  benzyl  chloride  in 
benzene  solution  were  studied  at  25°,  30°,  and  35°, 
anc^  *f'2  can  calculated  for  the  reactions  from 
i-wf  temperature  coefficients.  — E2  was  also  caleul- 

aurd  by  using  equation  (1),  making  the  assumption 
i-iiat  no  great  differences  exist  in  solvation  or  mole¬ 
cular  velocity  in  the  two  cases.  Thus  by  division 
the  relation  log*  £2/^1 5=5  — E^tjET  is  obtained.  The 

fir-it  method  gave  1 10  g.-cal.,  the  second, 
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An  expression  is  deduced  in  which  corrections  for 
dissolution  are  introduced.  On  using  this  to  calculate 
the  velocity  coefficient  for  the  reaction  between 
p-nitrobenzyl  chloride  and  trimethylamine  at  30°  a 
result  1*2 xlO5  is  obtained,  whereas  the  experimental 
value  is  0*00219.  The  various  causes  which  might 
account  for  this  difference  are  discussed. 

H.  Ingleson. 

Comparative  studies  in  oxidation.  II.  W.  H. 
Hatcher  and  C.  It.  West  (Trans,  Roy.  Soc.  Canada, 
1927,  [hi],  21,  III,  269 — 276 ;  cf.  ibid.,  1926,  [in], 
20,  III,  327).— In  the  oxidation  of  organic  sub¬ 
stances  by  potassium  permanganate  in  acid  solution, 
formic  acid  is  frequently  an  ultimate  product.  The 
rate  of  oxidation  of  0*02ilf -formic  acid  by  0*08Ar- 
permanganate  has  therefore  been  studied  in  solutions 
of  sulphuric  acid  of  different  concentrations,  and 
also  in  phosphoric,  acetic,  and  perchloric  acids.  The 
rate  of  oxidation  is  inversely  proportional  to  the 
hydrogen-ion  concentration.  With  no  acid  other 
than  formic,  oxidation  was  complete  in  5  mm. 
The  results  obtained  have  been  used  in  the  quantit¬ 
ative  identification  of  formic  acid  as  an  intermediate 
oxidation  product  of  the  following  substances : 
maleic,  malic,  oxalaeetic,  fumarie,  malonic,  tartaric, 
lactic,  and  glyeollic  acids,  and  glycol.  The  curves 
obtained  by  plotting  time  against  the  amount  oxidised 
indicate  two  main  types  of  reaction  :  the  first  where 
the  oxidation  begins  with  great  rapidity  and  then 
slows  down  in  accordance  with  the  requirements  of 
the  formic  acid,  and  the  second  where  the  curve  rises 
more  slowly  and  regularly,  following  the  formic  acid 
curve  only  after  a  considerable  time.  In  the  latter 
case  there  is  sometimes  a  point  of  inflexion  between 
the  first  and  second  parts  of  the  curve.  Malic, 
tartaric,  and  perhaps  lactic  acids  are  members  of  the 
first  group.  The  oxidation  of  lactic  acid  is  not  so 
complete  as  that  of  the  other  acids,  and  gives  rise 
to  acetic  acid  which  is  not  further  attacked.  From 
the  form  of  the  curves  the  number  of  molecules  of 
formic  acid  produced  eau  be  determined.  The 
following  facts  relating  to  the  oxidation  of  these  acids 
are  deduced  :  oxalaeetic  acid  is  not  an  oxidation 
product  of  malic  acid,  nor  tartaric  of  fumarie  and 
malcb  acids,  pyruvic  of  lactic  acid,  oxalic  of  glyeollic 
acid,  nor,  finally,  oxalic  and  glyoxylic  acids  of  glycol ; 
malonic  acid  does  not  produce  mes oxalic  acid,  but 
probably  passes  through  tartronic  to  formic  and 
glyoxylic  acids,  and  thence  gives  rise  to  another 
molecule  of  formic  acid.  This  method  of  studying 
the  oxidation  of  a  complex  organic  compound  is 
claimed  to  be  better  than  any  method  depending  on 
the  isolation  of  intermediate  compounds. 

M.  S.  Burr. 

Effect  of  constitution  of  a  chloroamine  on  its 
hydrolysis  constant,  F.  G,  Soper  and  G,  F. 
Smith  (J.C.S.,  1928,  138 — 143). — A  continuation  of 
previous  work  (A.,  1924,  5,  1176;  1925,  i,  381).  A 
20%  acetic  acid  solution  was  employed  as  solvent 
with  the  object  of  increasing  the  range  of  concen¬ 
trations  within  which  determinations  could  be  made. 
The  authors  conclude  as  a  result  of  variation  of  the 
aryl  and  acyl  radicals  R'  and  1.1,  respectively,  in  the 
chloroamines  jSfR'RCl  that  when  R'  is  kept  constant 
whilst  Ii  is  varied  the  hydrolysis  constants  of  the 
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series  decrease  when  a  similar  change  in  R  in  a  series 
of  fatty  acids  would  lead  to  an  increase  in  the  ionisation 
constants  of  the  acids.  Substitution  in  the  aryl 
nucleus  (with  R  constant)  causes  an  increase  in  the 
hydrolysis  constant  when  a  similar  substitution  in 
the  phenol  1V*0H  would  cause  an  increase  in  the 
ionisation  constant  of  the  phenol.  It  is  thought  that 
these  facts  may  be  explained  by  assuming  that 
chi o roam ines  can  exist  in  tautomeric  forms. 

3EL  Ingleson. 

Esterification  in  mixed  solvents.  R,  V.  Rhide 
and  If.  E.  Watson  (J.  Indian  Inst.  Sen,  1927,  10 A, 
71 — 77). — Sec  A,,  1927,  1036. 

Thermal  and  photochemical  decomposition 
of  caryophyllene  nitrosite.  F.  Valenzuela  and 
F,  Daniels  (Philippine  J.  ScL,  1927,  34,  187—197). 
— The  thermochemical  decomposition  of  caryophyllene 
nitrosite  has  been  examined  quantitatively  in  nitro¬ 
benzene,  paraffin,  and  limonene  solutions  at  76°, 
100s,  and  110°.  The  reaction  appears  to  be  complex. 
The  velocity  coefficients  differ  widely  in  the  differ¬ 
ent  solvents ;  for  nitrobenzene  solutions  they  are 
abnormal,  but  in  the  other  two  solvents  at  100—110° 
they  are  normal.  E.  Holmes. 

Reduction  of  methylene-blue  in  hexose-phos- 
phate  mixtures.  G.  Bltx  (Skand.  Arch.  Physiol., 
1.927,  50,  8;  Chem,  Zentr.,  1927,  ii,  1352).— With 
0 *5 J/ -phosphate  and  7-5  at  37-5°  the  decolorisation 
time  falls  with  increasing  hexose  concentration ; 
lsevuloso  is  oxidised  6 — 1 1  times  as  rapidly  as  mannose 
and  galactose  15 — 20  times  as  rapidly  as  dextrose. 
The  reaction  velocity  increases  uniformly  with 
increasing  phosphate  concentration  and  diminishing 
hvdrogen-ion  concentration;  it  is  reduced  or  un¬ 
changed  by  neutral  salts.  Apparently,  in  phosphate 
solution  the  hexoses  form  a  readily  oxidisable  com¬ 
pound  ( hexose -X)  which  attains  equilibrium  at  37s 
in  2 — 3  hrs.  The  velocity  of  decolorisation  is  in¬ 
creased  by  small  (max.  10~4iV)  and  decreased  by 
larger  concentrations  of  ferric  or  cupric  salts.  The 
favourable  influence  of  metallic  salts,  but  not  the 
total  oxidation,  can  be  arrested  by  hydrogen  cyanide. 
The  oxidation  is  not  affected  by  insulin,  but  is  arrested 
by  5x  10“5lf -adrenaline  (in  alkaline  solution)  or  by 
10‘ 4 J/-pyrocatechol .  The  significance  of  the  results 
is  discussed  in  connexion  with  the  oxidation-reduction 
system  of  the  cell  A.  A.  Eldridge. 

Reactions  depending  on  vapour  at  interface 
of  two  immiscible  liquids.  G.  Haekeb  and  R,  K, 
Newman  (J.  Proc.  Boy.  Soc.  New  South  Wales, 
1926,  60,  45 — 54). — The  rate  of  the  hydrolysis  over 
a  given  area  of  an  fisoamyl  acetate-dilute  hydro¬ 
chloric  acid  interface  at  100°  is  practically  equal  to 
that  of  the  hydrolysis  which  occurs  over  an  equal 
area  of  a  solution  of  hydrochloric  acid  of  the  same 
concentration  when  the  mixed  saturated  vapour  of 
water  and  the  ester  is  passed  over  it.  As  in  the 
previous  experiments  with  benzyl  chloride  (A.,  1924, 
ii,  307),  it  is  therefore  clear  that  at  the  liquid -liquid 
interface  the  saturated  vapours  of  both  liquids  are 
present.  The  rate  of  reaction  at  this  interface  is 
scarcely  altered  by  increase  in  pressure. 

B.  CUTHILL. 


Heterogeneous  reactions  with,  a  continuously 
changing:  solid  phase,  I.  S.  Liepatov  [with  H. 
Saloaller]  (Ber,,  1928,  61,  [J3],  45— 55).— A  study 
of  the  reaction  between  barium  and  copper  acetates 
and  nitroalizarin,  used  in  two  forms  obtained  respect¬ 
ively  by  decomposing  the  sodium  salt  by  hydro¬ 
chloric  acid  and  washing  the  product  with  water 
until  free  from  sodium  and  chlorine  and  by  washing 
the  free  acid  with  alcohol  and  water.  The  products 
are  colloidal  but  differ  in  degree  of  dispersivity  as 
shown  by  their  rate  of  reaction  with  copper  acetate. 
The  chemical  nature  of  the  reaction  between  nitro¬ 
alizarin  and  barium  acetate  is  established  by  observ¬ 
ations  on  the  effect  of  the  successive  treatment  of 
the  acid  with  barium  acetate  and  barium  hydroxide. 
The  change  cannot,  however,  be  expressed  on  the 
basis  of  the  usual  assumption  of  a  constant  active 
mass  of  the  solid  phase.  It  is  therefore  assumed  that 
the  latter  is  appreciably,  although  slightly,  soluble 
in  water  and  that  the  reaction  occurs  mainly  within 
it ;  the  whole  mass  of  the  solid  phase  therefore 
participates  in  the  change  and  its  concentration  is 
consequently  a  variable  quantity.  Possibly  a  slow 
reaction  takes  place  in  the  liquid  phase.  The  kinetics 
of  the  change  are  expressed  by  the  equation  dxjdi— 
K(A—yx)i  in  which  y  is  a  constant  dependent  on  the 
velocity  of  the  secondary  process  (cf.  Liepatov,  A., 
1926,  674,  789).  Since  this  equation  is  also  applicable 
not  only  to  adsorption  but  also  to  swelling  and 
diffusion  it  is  regarded  as  having  its  origin  in  Tick’s 
law  of  diffusion.  It  is  probable  that  the  rate  of 
chemical  change  is  great  in  comparison  with  that 
of  diffusion  which  is  experimentally  determined. 

The  influence  of  electrolytes  (acids  and  salts)  on 
the  course  of  the  change  has  been  examined. 

H.  Wren. 

Rate  of  decomposition  of  commercial  calcium 
cyanide.  M.  S.  Benjamin  (J.  Proc.  Roy.  Soc,  New 
South  Wales,  1926,  60,  38 — 44) . — Treatment  of  a 
commercial  calcium  cyanide  with  sulphuric  acid  (1  :  4) 
under  the  ordinary  pressure  gave  less  than  the 
theoretical  amount  of  hydrogen  cyanide,  but  the 
yield  was  much  improved  by  reducing  the  pressure, 
and  cooling  the  reactants  in  a  freezing  mixture,  a 
fact  which  is  probably  a  consequence  of  the  readiness 
with  which  hydrogen  cyanide  forms  secondary  and 
polymerisation  products.  The  rate  of  evolution  of 
hydrogen  cyanide  at  20°  in  air  saturated  with  water 
vapour  was  very  low,  but  was  somewhat  greater 
when  a  growing  plant  was  present,  and  very 
much  greater  in  an  atmosphere  of  carbon  dioxide 
saturated  with  water  vapour.  Field  experiments 
showed  that,  weight  for  weight,  calcium  cyanide  is 
a  more  efficient  fumigant  than  the  potassium  salt 
and  sulphuric  acid,  presumably  because  calcium 
cyanide  evolves  hydrogen  cyanide  actually  in  con¬ 
tact  with  the  living,  parts,  pl.t  he  plant,  a  higher  local 
concentration  thus  being  attained  than  is  possible 
when  the  potassium  salt  is  used.  R.  Cuthill. 

Metallic  corrosion  in  the  light  of  quantitative 
measurements.  G.  D.  Bengoxtgh,  J.  M.  Stuart, 
and  A.  R,  Lee  (Proc.  Roy.  Soc.,  1927,  A,  116,  425 — 
467). — The  present  position  of  the  theory  of  corrosion 
as  chemical  or  electrochemical  oxidation  of  a  metal 
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is  reviewed  and  discussed.  The  factors,  independent 
of  the  corroded  metal,  which  influence  the  process 
are  the  temperature,  the  pressure  of  the  oxygen  gas, 
the  hydrogen-ion  concentration,  the  amount  and  dis¬ 
tribution  of  the  oxygen  supply,  the  nature  and  dis¬ 
tribution  of  the  corrosion  products,  the  conductivity 
of  the  liquid,  and  the  metal-ion  concentration.  The 
factors  relating  to  the  metal  include  the  electrical 
properties  of  the  metal,  the  state  of  aggregation,  the 
presence  of  internal  stresses,  the  overvoltage,  and, 
for  impure  metals,  the  nature  and  concentration  of 
impurities  in  solid  solution.  Previous  quantitative 
methods  of  investigation  are  criticised  and  a  new 
oxygen  absorption  method  of  measuring  corrosion  is 
described.  Most  of  the  external  factors  mentioned 
above  arc  known  and  controllable.  The  oxygen 
absorption-time  curves  of  zinc  undergoing  corrosion 
under  various  conditions  have  been  obtained  with 
the  new  apparatus  and  their  interpretation  is  discussed. 

W.  E.  Downey. 

Velocity  of  dissolution  of  aluminium.  W. 
Kuczynski  (Rock.  Chern.,  1927,  7,  397— 401).— The 
velocity  of  dissolution  of  aluminium  plates  in  1*5j7- 
hydrochloric  acid  diminishes  if  nitrates  or  chlorates 
be  added  to  the  acid.  Aluminium  anodes  passivated 
in  potassium  chromate  dissolve  unevenly  in  the  acid, 
giving  a  pitted  surface.  It,  Truszkowski. 

Chemical  properties  [corrosion]  of  pure 
aluminium.  C.  Matignon  and  J.  Calyet  (Compt. 
rend.,  1927,  185,  909—912;  cf.  A,,  1927,  657).— 
The  rate  of  corrosion  of  pure  aluminium  (99*3%) 
prepared  by  the  method  of  Ho  opes  (B.,  1926,  63) 
has  been  measured  in  terms  of  the  hydrogen  liberated. 
With  a  T67 Absolution  of  sodium  hydroxide  at  23° 
the  initial  rate  for  pure  aluminium  is  less  than  for 
ordinary  aluminium,  but  the  final  rates  are  nearly 
the  same.  Pure,  clean  aluminium  is  only  slightly 
attacked  by  pure  hydrochloric  acid  (2*65iY)  at  24°. 
The  rate  of  attack  is  greater  for  an  unc leaned  sample, 
and  is  increased  by  the  addition  of  impurities  such  as 
salts  of  copper  (1*9  mg.  copper  per  litre)  or  mercury, 
but  not  by  salts  of  iron,  zinc,  or  tin.  J.  Grant. 

Intensive  drying.  A,  Smits  (Chem.  Weekblad, 
1928,  25,  82 — 90). — The  methods,  apparatus,  and 
conclusions  of  the  author  and  his  co-workers  are 
summarised.  .  The  effect  of  drying  is  to  shift  the 
equilibria  which  result  in  fluids  from  the  existence  of 
a  very  small  proportion  of  the  total  molecules  in  an 
active  state;  this  proportion  is  of  the  order  of  1(H°, 
which  is  of  the  magnitude  of  the  proportion  of  water 
molecules  necessary  for  the  activation  of  an  inactive, 
completely  dried  system.  S,  I.  Levy. 

Mechanism  of  the  oxidative  action  of  hydrogen 
peroxide  in  the  presence  of  ferrous  iron.  Oxid¬ 
ation  of  glycollic  acid.  S.  Goldschmidt,  P. 
Askenasy,  and  S.  Fierros  (Bar.-,  1928,  61,  [B], 
223  233).  Hydrogen  peroxide,  when  mixed  with 
ferrous  sulphate  and  glycollic  or  glyoxylic  acid, 
causes  oxidation  within  a  few  seconds.  The  extent 
of  the  reaction  depends  on  the  molecular  ratio  of 
ferrous  sulphate  to  substrate.  The  change  can  only 
be  caused  by  the  ferrous  salt  and  comes  to  an  end 
when  ferrous  is  completely  converted  into  ferric 
iron.  A  similar  change  is  not  induced  by  ferric  iron 


or  by  a  previously-prepared  mixture  of  ferrous  salt 
and  hydrogen  peroxide.  The  presence  of  ferric  iron 
causes  a  very  slow  consumption  of  hydrogen  peroxide 
which  invariably  occurs  when  the  quantity  of  the 
latter,  in  presence  of  ferrous  iron  and  substrate,  is 
greater  than  that  required  in  the  primary  reaction. 
The  greatest  proportion  of  hydrogen  peroxide  per 
mol.  of  glycollic  acid  which  can  be  used  for  exclusive 
production  of  glyoxylic  acid  depends  on  the  con¬ 
centration  of  ferrous  iron  and  substrate  and  becomes 
more  nearly  equal  to  that  used  in  the  primary  reaction 
as  the  concentration  of  iron  diminishes.  Glyoxylic 
acid  is  further  oxidised  to  oxalic  acid  when  its  pro¬ 
portion  has  become  considerable.  Glycollic  acid  is 
not  appreciably  attacked  by  hydrogen  peroxide  alone, 
whereas  in  presence  of  ferric  iron  it  is  very  slowly 
oxidised  through  glyoxylic  to  formic  and  carbonic 
acids. 

Since  the  consumption  of  peroxide  depends  on 
the  quantity  of  ferrous  iron,  it  is  highly  improbable 
that  the  change  is  truly  catalytic.  It  appears  rather 
to  he  an  induced  reaction.  It  is  unlikely,  however, 
that  ferrous  gly collate  is  an  intermediate  product  (cf. 
Wieland  and  Frankc,  A.,  1927,944)  since  the  maximum 
consumption  of  hydrogen  peroxide  is  observed  with 
conditions  (pu  3*6)  under  which  this  salt  is  almost 
completely  converted  into  glycollic  acid.  More 
probably  the  primary  product  is  a  ferrous  peroxide 
(cf.  Manchot,  A.,  1903,  ii.  151),  formed  without 
change  of  valency  of  the  metal  and  in  part  reacting 
with  glycollic  acid  to  give  glyoxylic  acid  and  re-form 
the  ferrous  iron,  whereas  a  second  part  is  converted 
by  ferrous  into  ferric  ions.  H.  Wren. 

Catalysis  of  ethyl  formate  [hydrolysis]  by 
monocMoroacetic  acid  and  of  ethyl  acetate 
[hydrolysis]  by  dichloro acetic  acid  in  neutral 
salt  solutions,  H.  S.  Harnbd  and  J.  E.  Hawkins 
(J.  Amer.  Chem.  Soc,,  1928,  50,  85 — 93). — On  addition 
of  halides  of  sodium  or  potassium  or  of  sodium  nitrate 
the  velocity  of  hydrolysis  increases  rapidly  and  passes 
through  a  maximum ;  no  initial  increase  occurs  in 
presence  of  potassium  nitrate  and  with  barium 
chloride  salt  saturation  occurs  before  the  maximum 
is  reached.  Addition  of  sulphates  produces  a  rapid 
decrease  in  velocity  which  passes  through  a  minimum ; 
this  is  due  to  the  removal  of  hydrogen  ions  to  form 
hydrogen  sulphate  ions.  Methods  of  calculating  the 
activity  coefficients  of  the  acids  are  worked  out, 

S.  K.  Tweedy. 

Acceleration  of  the  reduction  of  indigo  by 
pyridine,  A.  Binz  and  G.  Prange. — See  B.,  1928, 
83. 

Theory  of  autoxidation  and  anti-oxygenic 
action.  G.  Moure u  and  C.  Dufraisse  (Compt. 
rend.,  1927,  185,  1545— 1548).— A  comment  on  the 
criticism  by  Perrin  (A,,  1927-,  609)  of  the  authors' 
theory.  J.  Grant. 

Autoxidation  and  anti  oxygenic  action. 
Theory  of  the  mechanism  of  the  catalysis  of 
autoxidation.  C.  Moure  xj  and  C,  Dufraisse 
(Compt.  rend.,  1928,  186,  196—199;  cf.  this  vol., 
180).— The  authors’  discussion  of  Perrin’s  theory  of 
the  mechanism  of  oxygenic  action,  and  of  his  criticism 
of  their  own  theory,  is  continued  and  summarised. 
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The  behaviour  of  certain  catalysts  both  as  anti- 
oxygens  and  as  antilu  min  ants  is  probably  the  result 
of  independent  influences,  and  a  theory  which  attri¬ 
butes  the  two  effects  to  the  same  cause  cannot  bo 
reconciled  with  phenomena  such  as  the  inversion  of 
catalysis  during  an  auto -oxidation  reaction,  or  the 
relationship  of  inverse  catalysts.  The  work  of 
Gaff ron  (A.,  1927,  1225)  is  explainable  by  the  authors’ 
theory  in  which  the  formation  of  a  primary  peroxide, 
containing  active  oxygen  only,  is  followed  by  its 
catalytic  destruction  with  the  liberation  of  all  the 
oxygen .  J .  Gran T . 

ReicMnstein’s  displacement  principle.  F.  H. 
Constable  (Proc.  Camb.  Phil.  Soc.,  1928,  14,  56— 
64). — An  attempt  has  been  made  to  deduce  a  new 
displacement  principle  for  the  velocity  of  a  bimole- 
eular  reaction  at  a  catalyst  surface.  Reich  ins  tein 

Die  Eigen  sc  haf  ten  des  Adsorptionavo  lumens,”  1916) 
assumed  that  the  total  number  of  molecules  of  all 
substances  adsorbed  by  a  given  surface  is  constant, 
and  independent  of  their  concentrations  in  the  space 
around  the  surface  layer.  The  new  work  takes  into 
account  the  lack  of  heterogeneity1  of  the  surface,  and 
the  Langmu ir-F rankel  theory  of  inelastic  collisions 
of  gaseous  molecules  with  a  solid  surface. 

R .  A.  Morton, 

Catalytic  decomposition  of  nitric  oxide.  S. 
Uchida  (J.  Soc.  Chem*  Ind.  Japan,  1927,  30,  171— 
ISO). — The  author  has  previously  found  that  the 
lowering  of  the  yield  of  the  product  of  the  catalytic 
oxidation  of  ammonia  by  too  long  contact  of  the  gas 
mixture  on  the  catalyst  was  largely  due  to  the 
catalytic  decomposition  of  nitric  oxide  into  nitrogen 
and  oxygen,  and  concluded  that  the  reaction  is  of  the 
first  order  at  600",  the  velocity  coefficient  being 
1/170  of  that  of  oxidation  of  ammonia  for  the  same 
catalyst.  This  conclusion  is  now  confirmed  experi¬ 
mentally.  The  catalytic  decomposition  of  pure 
nitric  oxide  was  effected  by  a  transpiration  method 
by  using  platinum  gauze  and  ferric  oxide  (with  or 
without  bismuth  oxide)  as  catalyst  at  various  tem¬ 
peratures  in  the  range  of  600 — 1000k  A  part  of 
the  effluent  gas  was  passed  through  90%  sulphuric 
acid,  and  the  amount  of  nitric  oxide  decomposed 
was  calculated  from  the  quantity  of  the  higher 
nitrogen  oxide  absorbed  in  the  acid.  The  reaction 
is  of  the  first  order  when  the  temperature  is  com¬ 
paratively  low  (600 — 700°).  At  higher  temperatures, 
however,  the  velocity  coefficient  as  calculated  under 
the  assumption  of  the  first-order  reaction  varies,  and, 
indeed,  it  decreases  gradually  with  the  time  of  con¬ 
tact.  This  may  be  duo  to  the  oxygen  set  free  during 
the  reaction  (ef.  Green  and  Hinshelwood,  A., 
1926,  915).  The  velocity  coefficient  (as  first-order 
reaction)  at  600°  is  0*39  for  platinum  gauze  and  0*013 
for  ferric  oxide.  These  two  values  are  only  1/80 
of  those  obtained  by  calculation,  but  the  ratio  of 
platinum  and  ferric  oxide  values  is  fairly  concordant 
with  the  previous  calculated  value,  i,e.,  28:1.  From 
the  temperature- velocity  coefficient  diagram,  the 
temperature  at  which  nitric  oxide  begins  to  dissociate 
at  a  platinum  surface  was  found  to  ho  500°,  which 
was  in  good  agreement  with  the  results  of  various 
authors,  S.  Oka. 


Reduction  of  potassium  nitrate  by  water-gas* 
J.  Mile aubr  and  V.  Jtjdenio  (Chem.  Obzor,  1926, 1, 
16 — 22 ;  Chem.  Zcntr,,  1927,  ii,  1338). — The  action 
of  hydrogen  on  a  mixture  of  potassium  nitrate  and 
potassium  or  sodium  hydroxide  at  440—480°  affords, 
in  the  presence  of  cupric  oxide  as  catalyst,  96%  of 
the  calculated  yield  of  nitrite.  The  action  of  carbon 
dioxide  at  200—400°  gave  65—70%,  and  of  water- 
gas  70—75%  of  the  calculated  yield.  The  addition 
of  calcium  chloride  effects  no  improvement. 

A.  A.  Eldridge. 

Decomposition  of  calcium  cyan  amide.  II. 
Action  of  Japanese  acid  earth  on  calcium 
cyanamide  solution.  E.  Tomita  (J.  Soc.  Chem. 
Ind.  Japan,  1927,  30,  194— 198).— The  freshly-pre¬ 
pared  calcium  cyanamide  was  extracted  with  water, 
the  solution  was  added  with  various  amounts  of 
Japanese  acid  earth,  and  the  whole  kept  stirred  for 
1  hr.  at  various  temperatures  between  0°  and  90° , 
the  amounts  of  cyanamide  in  the  filtered  solution 
being  compared.  Addition  of  the  acid  earth  dimin¬ 
ished  the  alkalinity  of  the  extracted  solution  and 
lessoned  the  decomposition  in  the  solution.  The 
effect  is  more  marked  if  the  acid  earth  is  previously 
dried  at  105°.  The  higher  the  temperature,  the 
greater  was  the  amount  of  decomposition,  the  differ¬ 
ence  being  more  marked  in  the  case  of  the  undried 
earth.  N.  Kameyama. 

Catalytic  activity  of  metallised  silica  gels* 
III,  Synthesis  of  water.  L.  E.  Swearingen  and 

L.  H.  Reyerson  (J.  Physical  Chem.,  1928,  32,  113 — 
120 ;  cf.  A.,  1927,  839,  1038). — The  catalytic  activity 
of  the  gels  previously  used  (A.,  1927,  198)  in  synthes¬ 
ising  water  from  mixtures  of  oxygen  (6—9%), 
hydrogen  (50%),  and  nitrogen  has  been  determined 
over  the  temperature  range  —17°  to  290°  at  various 
rates  of  flow.  The  silverised  gel  initiates  the  reaction 
below  100°  and  its  efficiency  increases  with  rise  of 
temperature,  the  most  rapid  increase  occurring  between 
140°  and  180°.  Above  200 the  whole  of  the  oxygen 
present  is  removed*  The  copperised  gel  shows  a 
measurable  reaction  at  80°,  and  the  efficiency  increases 
steadily  to  165°,  when  a  rapid  rise  occurs,  and  at 
200°  complete  conversion  of  the  oxygen  into  water 
takes  place.  The  platinum  and  palladium  gels  are 
100%  efficient  at  all  temperatures  studied  provided  the 
rate  of  flow  of  the  gas  mixture  is  sufficiently  slow, 
and  the  platinum  gel  is  the  more  efficient  of  the  two 
with  the  faster  rates  of  flow.  The  copper  catalyst 
compares  favourably  with  that  prepared  by  Pease 
and  Taylor  (A,,  1922,  ii,  701).  L.  S.  Theobald. 

Catalysis  and  the  dissolution  of  aluminium. 

M.  Centners?. wee  (%.  physikal.  Chem.,  1928,  131, 
214 — 225)^ — Metals  which  reduce  the  overvoltage  of 
hydrogen  greatly  accelerate  the  dissolution  of  alumin¬ 
ium  in  acids  when  the  two  metals  are  placed  in 
contact,  on  account  of  the  activation  of  the  surface 
due  to  removal  of  the  passive  layer.  In  sulphuric 
acid  aluminium  is  so  strongly  passive  that  even 
platinum  is  incapable  of  producing  activation,  which 
is,  however,  gradually  brought  about  by  addition 
of  chlorine  ions  to  the  solution.  Amalgamated 
aluminium  dissolves  in  AMiydrogen  chloride  solutions 
25  times  as  rapidly  as  does  the  pure  metal,  there 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


Off  *3 

AUU 


being  an  induction  period  of  2  hrs.  The  maximum 
velocity  of  evolution  of  hydrogen  from  water  by  the 
amalgamated  metal  is  (H2  em,3/min./cni.2 ;  the 
surface  of  the  metal  rapidly  becomes  covered  with 
a  grey  him  of  aluminium  hydroxide,  and  the  dis¬ 
solution  velocity  diminishes.  H.  F,  Gillbe, 

Copper  sulphate  as  the  Deacon  chlorine 
catalyst  ?  R.  A.  Beebe  and  D.  B.  Summers  (J. 
Amer,  Chem.  Soc.,  11128,  50,  20—24;  cf,  Taylor,  A., 
1926,  365).— Hydrogen  chloride  converts  anhydrous 
copper  sulphate  quantitatively  into  copper  chloride 
{or  oxychloride)  at  450°  within  6  hrs.  The  latter 
compound,  therefore,  is  the  true  catalyst  when  copper 
sulphate  is  used  in  the  Deacon  process. 

S.  K.  Tweedy. 

[Catalytic]  conversion  of  alcohols  into  petrol- 
eum  spirit.  A.  Mauyhe  and  Renaudie.— See  B.} 
1928,  117. 

Catalytic  preparation  of  formaldehyde.  B. 

Neumann  and  P.  Biljceyic. — See  B,,  1928,  82. 

Catalytic  decomposition  of  formic  acid  vapour. 
C.  IL  D.  Clark  and  B.  Topley  (J.  Physical  Chem., 
1928,  32,  121— 126)— The  catalytic  decomposition 
of  formic  acid  vapour  has  been  studied  by  the  methods 
previously  used  (Hinshelwood  and  Topley,  J.C.S., 
1923, 123,  1014)  at  210°  for  osmium,  nickel,  tungsten, 
molybdenum,  and  tantalum.  The  values  of  the 
imimoleeular  velocity  coefficient,  kmt1  calculated  for 
200°  and  a  surface  of  catalyst  1  cm.2  in  a  reaction 
bulb  of  20  c.c,  are  for  osmium  9*2  x  10”%  and  for 
nickel  1  X  IQ”4-  The  values  of  &<*>,  calculated  on  the 
same  basis,  for  silica,  pyrex  and  soda  glasses,  and 
tungsten  are  1  x  10  6, 1  *5  X 1 0~6, 4  x  1  O'"6,  and  2*5  X  10‘5, 
respectively.  With  molybdenum  and  tantalum,  the 
decomposition  does  not  follow  the  usual  course,  a 
marked  excess  of  hydrogen  being  produced,  and  with 
nickel,  under  the  conditions  employed,  no  methane 
was  formed  (cf.  Weseott  and  Engel der,  A,,  1926, 
693).  L.  S.  Theobald. 

Improved  activated  magnesium  for  the  pre¬ 
paration  of  the  Grignard  reagent  and  a  com¬ 
ar  alive  study  of  various  catalysts.  H.  Gilman, 
.  M.  Peterson,  and  F.  Schulze  (Rec,  trav.  ehira., 
1928,  47,  19 — 27). — By  heating  with  iodine  in  a 
vacuum  an  alloy  of  magnesium  containing  12*75% 
of  copper,  a  product  is  obtained  which  is  much  more 
active  in  Grignard  reactions  than  Baeyer’s  activated 
magnesium.  It  is  only  necessary  to  use  this  com¬ 
pound  to  start  the  reaction,  which  may  be  continued 
with  the  ordinary  magnesium  catalyst.  The  copper- 
magnesium  compound  loses  its  activity  by  exposure 
to  the  air  for  a  short  time  but  becomes  still  more 
highly  active  when  re-heated.  Comparative  tests 
have  also  been  made  with  a  number  of  catalysts 
other  than  activated  magnesium,  IL  S.  Burr, 

Negative  catalysts  for  the  hydrogenation  of 
fatty  oils.  IV.  Influence  of  impurities  in  the 
catalyst-carriers.  8.  Ueno  and  T.  Saida  (J.  Soc. 
Cliem.  Ind.  Japan,  1927,  30.  374 — 377). — A  sample 
of  the  kiosclguhr  was  recovered  from  a  spent  nickel 
catalyst  by  treatment  with  dilute  sulphuric  acid 
and  alkali.  Kicked  catalysts  wero  prepared  by  using 
the  original  and  the  recovered  kieselguhr,  and  the 


results  were  compared.  The  recovered  kieselguhr 
was  as  effective  as  the  original  material,  in  spite  of 
the  fact  that  the  former  contained  much  impurity, 
especially  calcium  sulphate,  which  would  have  had 
a  retarding  influence  on  the  catalytic  reaction.  It  is 
concluded  that  the  inhibiting  influence  of  these 
impurities  depends  on  their  existence  in  the  system 
in  a  peculiar  form.  Y.  Tomoda. 

Electrolytic  formation  of  magnesium  amalgam 
and  its  decomposition  by  the  air,  N.  W,  Kgndy- 
rev  (Ber..  1928,  61,  [J3],  208 — 2 1 2 ) . — Magnesium 
amalgam  is  obtained  by  electrolysis  of  an  ethereal 
solution  of  magnesium  ethyl  bromide  using  a  mercury 
cathode  and  a  magnesium  anode.  The  product 
usually  contains  less  than  1%  of  magnesium  but 
richer  alloys  are  prepared  by  squeezing  the  warmed 
amalgam  and  collecting  the  crystalline  portion.  The 
amalgam  reacts  readily  with  moist  air  at  temperatures 
below  40 — 50*  with  production  of  magnesium  hydr¬ 
oxide  and  hydrogen.  Above  this  temperature  interval 
reaction  does  not  occur  to  any  great  extent  in  ordinary 
air  although  decomposition  takes  place  in  air  saturated 
with  aqueous  vapour  at  all  temperatures  between 
15°  and  100°.  Examination  of  the  electrical  resist¬ 
ance,  cooling  curve,  and  change  in  E.M.F.  with  vary¬ 
ing  temperature  does  not  disclose  any  discontinuity. 
The  increasing  apathy  of  magnesium  amalgam  towards 
air  with  rise  of  temperature  is  attributed  therefore  to 
the  Increasing  u  humidity  deficit.”  H.  Wren. 

Electrochemical  oxidation  of  pj-phenylprop- 
ionic  acid.  F.  Fichter  and  R.  Senti  (Festschr. 
A.  Tschirch.  1926,  410—414;  Chem.  Zcntr.,  1927,  ii, 
54 — 55). — Electrolytic  oxidation  of  p -phony  Ipropionie 
acid  partly  dissolved,  partly  suspended,  in  2  A- 
sulphuric  acid,  with  a  current  density  of  0*004 
amp, /cm. 2  (the  anode  being  a  lead  vessel  coated 
with  lead  dioxide  and  the  cathode  a  lead  stirrer) 
yields  jpdiydroeoumarie  acid  (phlorotie  acid),  together 
with  quinone,  quinol,  propionic  acid,  succinic  acid, 
and  phenolic  condensation  products.  p-Plienylprop- 
ionyl  peroxide,  m,  p,  37°,  explodes  at  130°,  was 
obtained  from  p-phenylpropionyl  chloride,  b.  p.  117— 
110°/13  mm.,  acetone,  and  sodium  peroxide  solution 
at  0" :  when  exploded  by  heating  it  yielded  edhdi- 
phenylbutane,  m.  p.  52°.  A.  A.  Eldridoe. 

Photochemistry  of  chlorine.  F.  Weigkrt  and 
M.  Kicolia  (Z.  phvsikal.  Chem.,  1928, 131,  267—277). 
— The  occurrence  of  isoehromatic  fluorescence  in  pure 
dry  chlorine  has  been  investigated  by  means  of  the 
Bunsen-Roseoe  aetinometer  employed  in  conjunction 
with  a  mercury- vapour  lamp.  Contrary  to  expect¬ 
ation,  decease  of  the  distance  between  the  vessel 
containing  chlorine  and  the  aetinometer  causes  the 
quantity  of  hydrogen  chloride  produced  to  diminish  by 
about  60%.  Lambert's  law  is  held  to  be  invalid  for 
chlorine,  and  the  occurrence  of  fluorescence  could  not 
be  substantiated-  H.  F.  Gillbe. 

Photochemical  union  of  chlorine  and  hydrogen, 
I.  .  8.  Horn ba  and  T.  Ichikawa  (Sexagint  [Osaka 
celebration],  Kyoto,  1927,  73 — 94}.— The  primary 
changes  during  the  photochemical  reaction  between 
chlorine  and  hydrogen  have  been  studied  by  recording 
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the  minute  pressure  changes  of  the  reacting  system 
on  a  photographic  film  with  the  aid  of  an  optical  lever 
and  oscillograph.  The  photochemical  induction 
period,  in  the  sense  of  a  period  immediately  after 
exposure  to  light  during  which  the  reaction  does  not 
proceed,  does  not  exist.  For  an  initial  period  of  i*o — 

2  sec.,  however,  the  velocity  of  the  reaction  changes 
with  time,  finally  attaining  a  steady  value,  and  it  is 
this  phase  of  the  reaction  which  is  more  correctly 
termed  the  induction  period.  The  existence  of  a  chain 
mechanism  is  confirmed  by  the  results. 

H.  F.  Gillbe. 

Photochemical  formation  of  carbonyl  chloride, 
III.  M.  Bodenstein  and  T.  Onoda  (Z,  physikaL 
Chem.,  1928,  131 }  153— 174).— The  principal  reaction 
between  chlorine,  carbon  monoxide,  and  oxygen  at 
the  ordinary  temperature  results  in  the  formation  of 
carbon  dioxide,  whilst  as  the  temperature  is  raised 
the  quantity  of  carbonyl  chloride  produced  increases, 
until  at  300°  formation  of  carbon  dioxide  ceases.  The 
course  of  the  reaction  at  high  temperatures  is  governed 
by  the  equation  <f[COCl2]/e&  =  M[Cy  /[CO],  where  I 
is  the  intensity  of  light  absorbed.  The  reaction  is 
unaffected  by  oxygen.  From  270°  to  300°  the  velocity 
coefficient  of  the  carbonyl  chloride  formation  is  con¬ 
siderably  influenced  by  hydrolysis  of  the  reaction 
product  by  water  vapour ;  at  the  higher  temperatures 
all  the  water  present  is  removed  in  the  early  stages  of 
the  reaction.  At  400°  simultaneous  chemical  and 
photochemical  formation  of  carbonyl  chloride  may  be 
observed  by  employing  low  pressures  and  intense 
irradiation.  The  equilibrium  of  the  reaction  in  the 
dark  is  unaltered  by  illumination.  H.  F.  Gillbe. 

Photochemical  synthesis  of  carbonyl  chloride. 
J.  Cathala  (J.  Chim.  phys.,  1927,  24,  663 — 711), — 
An  apparatus  is  described  for  measuring  the  rate  of 
combination  of  carbon  monoxide  and  chlorine  under 
the  influence  of  rays  from  a  gas -filled  quartz  mercury 
lamp.  The  gaseous  mixture  was  prepared  by  decom¬ 
posing  purified  carbonyl  chloride  at  a  temperature 
above  800°.  A  method  for  the  purification  of  carbonyl 
chloride  by  distillation  in  a  vacuum  is  described. 
The  progress  of  the  reaction  was  examined  by  deter¬ 
mining  the  proportion  of  combined  and  uncombined 
chlorine  in  the  gaseous  mixture  after  definite  periods 
of  illumination.  The  rate  of  the  reaction  is  best 
expressed  by  the  equation  d[COCl2]/dt  —  A‘[CO]  x 
[Ci2>,  which  is  the  same  as  that  found  by  Bodenstein 
(Bee.  tr&v.  chim,,  1922,  41,  585)  for  the  thermal 
synthesis  of  carbonyl  chloride.  Oxygen  and  carbon 
dioxide  have  a  strong  inhibiting  effect  on  the  photo¬ 
chemical  reaction,  but  not  on  the  thermal  reaction. 
The  retarding  effect  of  carbon  dioxide  is  due  to  the 
oxygen  produced  by  the  decomposition  of  the  carbon 
dioxide  by  ultra-violet  light.  If  the  active  rays  are 
screened  off,  carbon  dioxide  has  no  longer  any  influ¬ 
ence  on  the  photochemical  reaction.  If  the  photo¬ 
chemical  synthesis  is  carried  out  at  357°  the  carbon 
dioxide  is  again  without  effect,  probably  because  the 
retarding  effect  of  the  oxygen  is  destroyed  at  this 
temperature.  The  course  suggested  for  the  photo¬ 
chemical  synthesis  is  the  same  as  that  adopted  by 
Bodenstein  (loc.  at,}  for  the  thermal  synthesis. 

M.  S.  Berts. 


Photolysis  of  sodium  hypochlorite  solutions. 
A.  ,J.  Allmand  and  W.  W,  Webb  (Z.  physikal.  Chem., 
1928,  131,  189 — 204). — The  quantity  of  sodium 
chlorate  produced  by  the  photochemical  decomposi¬ 
tion  of  sodium  hypochlorite  solutions  is  independent 
of  the  chloride,  sulphate,  and  free  alkali  concentr¬ 
ations,  the  intensity  of  illumination,  and  the  hypo¬ 
chlorite  concentration  from  0*08 If  to  0-Olilf ;  at 
higher  dilutions  the  chlorate  yield  diminishes.  In¬ 
crease  of  the  average  frequency  of  the  absorbed  light 
results  in  increased  yield.  Measurements  of  the 
quantum  efficiency  of  the  reaction  show  that  at  con¬ 
stant  frequency  decrease  of  hypochlorite  concentration 
causes  the  ratio  X  (molecules  decomposed /quanta 
absorbed)  to  decrease  markedly,  whilst  increase  of 
frequency  causes  a  great  increase  of  1  as  the  254  $ i\± 
group  of  mercury  arc  lines  is  approached.  Extinction 
coefficient  measurements  show  the  LamberteBeer  law 
to  be  valid  for  sodium  hypochlorite  solutions,  and 
that  the  extinction  coefficient  is  independent  of  the 
reaction  products.  The  extinction  coefficients  for  the 
mercury  lines  of  wave-length  436  and  405  mi  are  0*08 
and  0*40,  respectively.  The  mechanism  of  the  decom¬ 
position  at  wave-length  .254  pit  cannot  be  identical 
with  that  of  the  photolysis  of  aqueous  solutions  of 
hypochlorous  acid  and  of  chlorine,  and  a  modified 
scheme  is  suggested  for  the  reaction.  EL  F.  Gillbe. 

Photochemical  decomposition  of  nitrous  and 
nitric  oxides.  J.  Y.  Macdonald  (J.C.S.,  1928, 
1 — 14), — The  decomposition  of  the  gases  has  been 
studied  using  light  of  wave-length  1860 — 1990  A. 
with  the  object  of  calculating  the  quantum  efficiency 
of  the  processes  and  of  determining  the  mechanism  of 
the  decompositions.  These  efficiencies  were  found  to 
be  3*94-0*2  for  nitrous  oxide  and  0'73^0'Qo  for  nitric 
oxide.  The  value  for  nitrous  oxide  is  constant  over 
the  range  of  temperatures  employed  (0 — 40°).  The 
absorption  coefficient  increases  1*47-^0*05  times 
for  a  rise  of  10°,  In  the  experiments,  pressures  of 
about  20—650  mm.  and  exposures  varying  from  2  to 
66*5  min,  were  employed.  With  nitrous  oxide  there 
is  no  induction  period.  It  is  shown  that  nitrous 
oxide  absorbs  much  more  strongly  than  does  nitric 
oxide.  Beer’s  law  holds  strictly  for  both  gases. 

The  gases  decompose  according  to  the  following 
general  equations:  4N20=2NO  +  024“3M^  2NO  = 
Ng  +  Og,  and  3NO— N2C)+N()a  the  former  reaction 
predominating  for  nitric  oxide.  Possible  mechanisms 
of  these  changes  are  discussed,  H.  Ingleson. 

Photochemical  decomposition  of  azomethane. 
H.  C.  Bamspeboek  (J,  Araer,  Chem.  Soe.,  1928,  50. 
123—132;  cf.  A.,  1927,  425,  737),— The  ultra-violet 
absorption  curve  of  azomethane  is  maximal  at  about 
3390  A,  and  minimal  at  2700  A.  The  photochemical 
decomposition  of  this  substance  in  the  mercury  lines 
at  3660  A.  Was  followed  by  pressure  measurements ; 
in  each  of  four  experiments  at  different  pressures 
two  molecules  of  gas  were  decomposed  for  each  light 
quantum  absorbed,  which  may  be  due  to  the  activ¬ 
ation  of  an  azomethane  molecule  by  transference  of 
energy  from  a  newly -formed  ethane  molecule.  The 
temperature  coefficient  does  not  exceed  1*02  per  10°. 
The  results  are  discussed  in  light  of  the  second  theory 
suggested  by  Bice  and  the  author,  S.  K.  Tweedy. 
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Thermal  and  photochemical  decomposition  of 
azo-compounds ,  and  the  problem  of  reaction 
rates.  H.  C.  Ramsperger  (Proc.  Mat.  Acad.  Sei., 
1927, 13,  849 — S53). — A  preliminary  account  is  given 
of  experiments  which  have  established  that  the  rate 
o!  thermal  decomposition  of  azoTsopropane  is  constant 
in  the  pressure  range  0*025 — 4*60  cm.,  and  in  the 
temperature  range  250— 290u.  The  observed  rate 
corresponds  with  a  heat  of  activation  of  40,900 ±500 
g.-cal.  The  results  are  discussed  with  reference  to 
theory  of  uni  molecular  reactions  and  with  the  photo¬ 
chemical  decomposition  of  azowopropane. 

R,  W.  Lunt. 

Reduction  of  carbon  dioxide  by  light.  E. 
Baur  (Z.  physikal.  Chem.,  1928,  131,  143—152).— 
A  discussion  of  the  mechanism.  H.  E.  Gillbe, 


Photochemical  changes  of  hydrocarbons.  S. 
Toeeoczko  (Przemysl  Chem.,  1927,  11,  245 — 253; 
Chem.  Zentr.,  1927,  ii,  546) —On  exposure  of  ethane 
to  light  from  a  mercury  lamp  (A  2300—4000  A.), 
hydrogen  and  methane  were  produced ;  the  contraction 
was  determined.  The  composition  of  the  condensate 
was  not  determined ;  the  reactions  (3?  +  1)G2HPj= 
ftt*+i)Hi(r+i,+s+a;H2  and  (.T  +  l)G2Hfi= 
C(r+2)H2(4r+2}+2  +a:CHt  are  postulated.  Methane  is 
not  affected  by  the  radiation.  A.  A.  Eldridge. 

Formation  of  formaldehyde  and  of  sugars  by 
the  action  of  ultra-violet  rays  on  alkali  and 
alkaline-earth  hydrogen  carbonates.  G.  Mezza- 
droli  and  G.  Gardano  (Atti  R.  Accad.  Li  nee  i, 
1927,  [vi],  6,  160 — 165).— The  hydrogen  carbonates 
investigated  were  those  of  barium,  calcium,  strontium, 
magnesium,  sodium,  potassium,  lithium,  and  ammon¬ 
ium.  Of  these,  the  calcium  salt  is  decomposed  the 
most,  and  the  sodium  salt  the  least,  rapidly  by  ultra¬ 
violet  rays.  Ammonium  hydrogen  carbonate  gives  a 
greater  proportion  of  aldehyde  than  the  alkali  hydrogen 
carbonates,  but  the  greatest  yield  of  formaldehyde  is 
obtained  from  calcium  hydrogen  carbonate.  The 
amount  of  formaldehyde  formed  rises  to  a  maximum 
and  then  gradually  diminishes,  owing  to  oxidation  and 
polymerisation.  The  presence  of  sugar  in  small 
amounts  is  observable  immediately  formaldehyde 
appears.  "  T.  H.  Pope. 


Photochemical  reactions.  Influence  of  pola: 
ised  rays  on  the  reaction  between  sodium  ar 
potassium  amalgams  and  water,  H.  L.  Ana£ 
and  S.  S.  Bitatnagar  (Z.  physikal.  Chem.,  1928,  13 
134— 142).— The  influence  of  polarised  light  on  tl 
reaction  between  water  and  amalgams  of  the  alki 
metals  is  selective  as  regards  the  polarisation ;  t] 
greatest  influence  is  exerted  when  the  plane  of  tl 
electric  vector  is  parallel  to  the  plane  of  incidenc 
and  the  least  when  the  two  are  at  right  angles.  Tl 
conception  that  the  first  stage  ip  a.  photpchemic 
reaction  consists  in  the  emission  of  electrons  has  bci 
confirmed.  H  F  Gillbe. 


Becquerel  efiect.  N.  Sasaki  and  K.  Nakamura 
(Sexagint  [Osaka  celebration],  Kyoto,  1927,  249— 
254).— The  Becquerel  effect  exhibited  by  the  light- 
sensitive  solutions  of  an  iron  salt  and  iodide  is  due  to 
the  change  of  concentration  of  the  iodide  ion. 

H.  F,  Gillbe. 


Non-activity  of  infra-red  radiation  in  thermal 
acceleration  of  reduction  of  ceric  ions  by  acet¬ 
aldehyde  in  acid  solution.  C.  Fromageot  (Bull. 
Soc.  chim.,  1927,  [iv],  41,  1585— 1588).— When  eerie 
ions  are  reduced  by  acetaldehyde  in  acid  solution  at 
the  ordinary  temperature,  only  activated  aldehyde 
molecules  are  oxidised,  and  the  rate  of  reaction  is 
ultimately  determined  by  the  rate  of  activation. 
Infra-red  radiation  does  not  influence  the  rate  of 
reaction,  nor  does  the  frequency  of  the  absorbed 
radiation  calculated  from  the  temperature  coefficient 
of  the  reaction  velocity  appear  to  correspond  with 
any  of  the  absorption  bands  of  the  aldehyde.  This 
reaction,  therefore,  does  not  agree  with  Perrin Js  viewf 
that  the  thermal  acceleration  of  a  reaction  is  brought 
about  by  certain  infra-red  frequencies  occurring  at 
the  higher  temperature,  unless  it  is  assumed  that  the 
radiation  is  absorbed  by  the  water  before  it  reaches 
the  aldehyde  molecules.  R.  Cuthill. 

Characteristic  surface  of  photographic  films, 
H.  Arens  and  J,  Eggert  (Z.  physikal.  Chem.,  1928, 
131,  297— 309),— A  three-dimensional  method  of 
representation  has  been  developed  for  the  relationships 
between  the  degree  of  blackening  of  a  photographic 
emulsion  and  the  logarithms  of  the  intensity  of 
illumination  and  time  of  exposure.  H.  E.  Gillbe. 

Tentative  hypothesis  of  the  latent  image. 
A.  P.  H.  Trivelli. — See  B.,  1928,  107. 

Intensification  of  the  latent  image.  II.  De¬ 
composition  of  hydrogen  peroxide  and  the 
mechanism  of  latent  image  intensification. 
E.  P.  Wightman  and  It.  F.  Quirk.— See  B.,  1928, 
14  h 

Intramolecular  rearrangement  by  photo¬ 
chemical  action,  (Mme.)  Ramart- Lucas  and  F. 
Salmon-Leg  agneub  (Compt.  rend.,  1928,  186, 

39 — 41). — The  action  of  ultra-violet  light  alone  is 
capable  of  converting  isobutyl  bromide  into  ferf.- butyl 
bromide  and  propyl  bromide  into  isopropyl  bromide 
without  any  trace  of  dissociation.  This  supports  the 
authors5  theory  that  such  changes  involve  the  move¬ 
ment  of  single  electron  linkings  only,  with  an  inter¬ 
mediate  stage  in  which  some  of  the  atoms  are  linked  by 
semi-valencv  (cf.  Perrin,  A.,  1927,  1009). 

B.  W.  Anderson. 

Changes  in  carbohydrate  solutions  due  to  sun¬ 
light  in  presence  of  uranium  salts  and  to  ultra¬ 
violet  rays*  Abelous,  Aloy,  and  Valdiguik 
(Compt.  rend.  Soc.  Biol.,  1927,  96,  1385 — 1386 ; 
Compt.  rend.,  1927,  ii,  674). — Lsevulose  and  such 
sugars  as  are  formed  by  hydrolysis  of  other  carbo¬ 
hydrates  readily  suffer  change  in  sunlight  in  presence 
of  uranium  salts  and  in  ultra-violet  light  with  formation 
of  aldehydic  substances,  particularly  formaldehyde. 

A.  A.  Eldridge. 

Photolytic  action  on  pure  sucrose  of  the  total 
or  filtered  radiations  of  the  mercury  arc.  A. 
Andant  and  E.  Rousseau  (Compt.  rend,,  1928,  186, 
365— -366),— The  formation  of  dextrose  in  a  fresh  5% 
solution  of  sucrose  containing  magnesium  sulphate 
and  1%  of  sulphuric  acid  has  been  determined  by 
Grimbert’s  method  at  hourly  intervals  during  irradi¬ 
ation  at  15*  by  the  mercury  arc.  By  the  use  of  suit- 


able  screens  the  separate  effects  of  the  infra-red, 
visible,  and  ultra-violet  radiations  could  be  determined, 
comparison  being  made  with  the  absorption  coeffi¬ 
cients  determined  by  a  thermopile.  The  photolytic 
effect  of  the  infra-red  radiation  was  of  the  same  order 
as  that  of  the  total  naked  arc,  whilst  that  of  the  pure 
radiation  a  3650  A.  (passed  by  Wood’s  filter)  was 
much  greater.  This  is  an  example  of  the  antagonistic 
effect  of  rays  of  different  wave-lengths  (of.  A.,  1927, 
733),  J.  Grant. 

Photobromination  of  cinnamic  acid  and  stil- 
bene.  III.  R.  M.  Pttrakayastha  and  J.  C. 
Ghosh  (J,  Indian  Chem.  Soc.,  1927,  4,  553 — 559). — 
From  theoretical  considerations'  the  authors  deduce 
that  the  velocity  coefficient  for  this  reaction  in  yellow 
light  should  be  given  by  the  equation  h  — 

(1  /«H[1  /(«— *)»1— 1  /«»>+(l/3J50{[l  /<«—*>*]— i 

where  a  is  the  initial  concentration  of  the  bromine,  B 
is  a  constant,  and  f,  and  x  have  their  usual  mean¬ 
ings.  Berthoud  had  previously  given  a  similar  equa¬ 
tion  but  without  the  second  term.  Experiments  show 
that  the  authors’  equation  is  correct  and  this  supports 
their  view  of  the  mechanism  of  the  reaction.  An 
induction  period  and  an  after-effect  were  observed,  and 
Berthoud ’s  rotating-sector  method  of  varying  the 
intensity  of  the  light  is  criticised.  0.  D.  Langford. 

Photo-activation  of  cod-liver  oil.  F.  Haffner 
and  P.  Pulewka  (Klin.  Wochachr.,  1926,  5,  2113 — 
2130 ;  Chem.  Zentr.,  1927,  I,  3204— 3205).— Activ¬ 
ation  of  cod -liver  oil  by  light  takes  place  only  in 
presence  of  oxygen.  Boiling  inactivates  the  oil,  but 
it  again  affects  a  photographic  plate  after  renewed 
illumination.  Blood  or  tissue  could  not  be  photo- 
activated  by  sunlight,  but  photoactive  substances 
were  obtained  by  the  extraction  of  animal  tissue  with 
alcohol  and  chloroform.  A  peroxidio  substance,  to 
which  the  photoactivity  is  due,  can  be  removed  from 
active  cod-liver  oil  by  a  current  of  air  or  .carbon 
dioxide.  Experiments  suggest  that  the  peroxidio 
lipin  substance  may  exercise  a  catalytic  effect  similar 
to  that  of  oxidase  in  biological  systems. 

A.  A.  Eldmdge, 

Reactions  in  the  solid  state.  W.  Jan  dee  (Z. 
angew.  Chem.,  1928,  41,  73 — 79), — A  rdsumd  and 
discussion  of  recent  work,  from  which  it  is  concluded 
that  reactions  may  occur  between  solids,  depending  on 
the  possibility  of  changes  of  position  of  atoms  within 
the  crystals ;  an  apparatus  for  the  examination  of 
heterogeneous  equilibria  at  high  temperatures  and 
pressures  is  described.  S.  I.  Lew. 

Structure  of  hydrogen  peroxide,  and  mechan¬ 
ism  of  its  reactions.  P.  N.  Baikov  (Z.  anorg, 
Chem.,  1928,  168,  297 — 304). — It  is  suggested  that 
hydrogen  peroxide  is  an  equilibrium  mixture  of  two 
tautomeric  forms,  a  true  peroxide,  H*0 **  —  0<> 
and  a  pseudo-form,  H*OOH.  In  the  true  form,  which 
is  the  source  of  the  oxidising  properties  of  hydrogen 
peroxide,  the  reactive  oxygen  atom  is  held  loosely  by 
the  secondary  valencies  of  the  other  oxygen  atom, 
thus  causing  the  hydrogen  atoms  also  to  be  held  lass 
firmly,  so  that  one  of  them  migrates  without  difficulty 
to  form  the  symmetrical  pseudo-form.  It  is  presum¬ 
ably  owing  to  the  readiness  u  ith  which  this  change 
occurs,  and  to  the  presence  of  only  a  small  proportion 


of  the’  true  form  in  the  equilibrium  mixture,  that  the 
reducing  action  of  hydrogen  peroxide,  which  must  be 
ascribed  to  the  pseudo -form,  takes  place  so  rapidly; 
The  change  of  the  pseudo -form  into  the  true  form,  on 
the  other  hand,  apparently  occurs  relatively  slowly, 
which  would  account  for  the  comparative  slowness 
with  which  hydrogen  peroxide  effects  oxidation  at  the 
ordinary  temperature.  The  spontaneous  decompose 
tion  of  the  peroxide  may  be  ascribed  to  the  interaction 
of  the  tautomer  ides,  so  that  foreign  substances  will 
promote  or  hinder  the  decomposition  according'  as 
they  accelerate  or  retard  the  tautomeric  change. 

R,  CUTHILL. 

Hydrogen  peroxide  as  an  oxidising  agent  in 
acid  solution.  VIII.  W.  H.  Hatcher  and  G.  W. 
Holden  (Trans.  Boy.  Soc.  Canada,  1927,  [iii],  21, 
III,  237—243  ;  cf.  A.,  1925,  ii,  684,  et  seq.).—A  method 
of  Clover  and  Houghton  (A.,  1904,  i,  707)  has  been 
adapted  to  the  determination  of  peracid  in  mixtures 
containing  relatively  large  quantities  of  organic  acid 
and  hydrogen  peroxide.  Iodine  is  liberated  from 
potassium  iodide  solution  and  titrated  with  0*0 143 A- 
thiosulphate  solution.  With  acetic,  glycollic,  lactic, 
and  formic  acids,  but  not  with  oxalic  acid,  hydrogen 
peroxide  forms  a  peracid.  Contrary  to  the  state¬ 
ment  of  Clover  and  Richmond  (A.,  1903,  i,  396),  the 
reaction  is  reversible  and  a  catalyst  is  not  essential. 
The  time  required  for  the  attainment  of  equilibrium 
at  0°,  in  the  different  acids,  and  for  different  values 
of  the  concentration  ratio  hydrogen  peroxide /acid, 
has  been  determined,  and  the  values  of  the  equilibrium 
constants  have  been  calculated.  In  addition,  the 
equilibria  in  acetic  and  glycollic  acids  have  been 
studied  at  the  ordinary  temperature.  M.  S.  Burr. 

Uni  on  of  helium  with,  mercury.  J.  J.  Manley 
(Phil.  Mag.,  1927,  [vii],  4,  699 — 7 20) . — Preliminary 
experiments  with  certain  pure  common  gases  at  a 
pressure  of  a  few  mm.  are  described  and  the  results 
summarised.  For  each  experiment  the  gas  was  con¬ 
tained  over  mercury  within  an  oscillating  barometric 
tube,  and  in  every  instance  a  solid  mercury  com¬ 
pound  was  formed.  Similar  experiments  made  with 
helium  resulted  in  a  lessened  pressure,  from  which  the 
SMi thesis  of  a  helide  was  inferred.  Experiments  show 
that  the  helide  is  incondensible  at  the  temperature  of 
liquid  aii*.  Various  synthesisers  were  next  used, 
the  most  efficacious  being  a  form  of  Siemens  ozone 
generator  containing  platinised  asbestos.  For  an 
analysis,  the  compound  was  decomposed  by  a  heated 
platinum  spiral  and  the  resultant  mercury  determined 
with  a  special  micro -balance.  The  first  quantitative 
experiment  led  to  the  formula  HgHc10.  In  all  sub¬ 
sequent  experiments  conducted  with  the  utmost  care, 
pressure  changes  were  almost  negligible.  In  one  of 
these  experiments,  the  density  of  the  gaseous  mixture 
was  measured  with  an  Aston  micro -balance  and  from 
this  and  the  weight  of  the  mercury  obtained,  the 
formula  found  was  HgHe  or  HgHe2*  Experiments 
with  a  quartz  spectrograph  led  to  the  conclusion  that 
the  helide  is  rapidly  resolved  into  its  constituents  when 
traversed  by  an  intense  beam  of  ultra-violet  light ; 
difficulty  was  therefore  experienced  in  photographing 
an  expected  absorption  line.  The  line,  a  very  weak 
one,  was  obtained  on  two  occasions  only ;  its  wave- 
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length  was  2624;  the  value  found  by  Messrs,  Hilgcr 
was  2638  A.  Confirmatory  evidence  for  the  synthesis 
and  continued  existence  of  mercury  li  elide  was 
obtained  with  the  aid  of  interferometers.  The  pres¬ 
sure  most  favourable  for  the  synthesis  appears  to  be 
6  mm.  Similar  experiments  made  with  argon  in  the 
same  apparatus  led  to  results  entirely  negative. 

J.  J.  Manley, 

Refractive  indices  of  alkali  flu  ob  orates.  J.  H. 
be  Boer  (Physica,  1027,  7,  99 — 101 ;  Chem,  Zentr,, 
1027,  ii,  205). — Directions,  for  instructional  purposes, 
are  given  for  the  preparation  of  potassium  fiuoborate 
and  for  the  study  of  its  optical  properties. 

A.  A,  Eldredge. 

Complex  copper  silicates,  A.  Donors  (Compt. 
rend,,  1928, 186,  234 — 235). — The  compound 
K20,Gu0,4Si02  has  been  produced  in  the  form  of  blue 
crystals  (#  2*87),  readily  decomposed  by  hydrochloric 
acid,  by  the  addition  of  silica  and  copper  oxide  to  a 
bath  of  fused  potassium  fluoride.  The  mass  is 
allowed  to  cool  and  then  reheated  in  the  presence  of 
an  excess  of  potassium  chloride.  Compounds  of  the 
type  AL03,2Cu0,3K20,6Si02  (small,  blue,  prismatic 
needles,  d°  2*8)  are  produced  by  the  addition  of  silica 
and  the  oxides  concerned  to  molten  potassium 
fluoride.  J,  Grant. 

Recent  attempts  at  the  transmutation  of  the 
elements.  Wolfers  (J.  Chim.  phys.?  1027,  24, 
727 — 735).— An  attempt  has  been  made  to  obtain 
gold  from  mercury  by  passing  a  current  of  a  few 
milliamp,,  at  3000 — 4000  volts,  through  powdered 
mercuric  chloride  for  about  100  hrs.  Tests  with 
stannous  chloride  indicated  the  presence  of  a  trace  of 
gold  corresponding  with  the  limits  of  sensitiveness  of 
the  method.  By  spectroscopic  tests,  which  were  less 
sensitive,  the  results  were  negative.  The  different 
methods  employed  in  attempts  to  transmute  the 
elements  are  critically  examined,  and  the  conclusion 
is  reached  that,  apart  from  the  work  of  Rutherford 
and  his  colleagues,  none  of  these  has  given  results 
which  may  be  regarded  as  undoubtedly  positive, 

M.  S.  Burr. 

Gold  purple,  II.  C.  G.  Fontana  (Atti  R. 
Accad,  Lincei,  1927,  [vi],  6,  231—235;  cf,  Levi  and 
Fontana,  A.,  1927,  1128).— Substances  analogous  to 
purple  of  Cassius  may  be  prepared  from  an  alkaline, 
red  gold  sol  without  the  use  of  a  reducing  agent  such 
as  a  stannous  salt,  the  hydroxide  of  aluminium, 
zirconium,  or  thorium  serving  as  supporting  material. 
The  aluminium  gold  purple  obtained  in  this  way  eon- 
tains  10*80%  An,  66*60%  A1203,  and  21*61%  H*0. 
A -Ray  analysis  shows  its  structure  to  be  identical 
with  that  of  purple  of  Cassius,  the  gold  being  present 
in  the  elementary  form  and  the  aluminium  hydroxide 
hemg  practically  amorphous ;  the  side  of  the  granule 
(A)J  supposed  cubic,  is  32*8  A,,  that  of  purple  of 
Oassuih  being  3b  A.  The  zirconium -gold  purple  con¬ 
tains  10*21%  An,  63*56%  Zr02,  and  25*37%  H/J ; 

,  „  _  Ihonum-gold  purple  contained  11*80% 

Au,  08*53  y0  Ih.02,  and  24*87%  BuD,  but  its  structure 
was  not  rendered  evident  by  X-ray 'analysis, 

_  .  T.  H.  Pope. 

x  ormation  of  crystallised  silicates  in  aqueous 

media.  3Si.  Ifatiev  and  R.  Mo  uromtse v  (Bull, 


Soc.  chim.,  1927,  [iv],  41,  1588 — 1593 ) . — See  A., 
1927,  1044, 

Relation  between  resistance  of  glass  to  acids 
and  alkalis,  and  hydrogen-ion  concentration. 
O.  K.  Botwinkxn  and  A.  M.  Tancbileyitsch  (Z. 
anorg.  Chem.,  1928,  168,  356 — 360). — The  loss  in 
weight  of  powdered  samples  of  a  window  glass  and  a 
bottle  glass  after  being  subjected  to  the  action  of 
solutions  of  potassium  hydroxide  and  hydrochloric 
acid  at  concentrations  of  0*01 — 10#  for  4  hrs.  at  the 
ordinary  temperature  has  been  determined.  With 
the  window  glass,  the  solvent  action  of  the  alkali 
increased  with  the  concentration  up  to  about  0*25 A, 
beyond  which  no  further  change  occurred,  whereas 
the  action  of  the  acid,  which  was  throughout  the 
smaller,  did  not  vary  greatly  with  the  concentration. 
In  no  case,  however,  did  the  pa  of  the  solutions  show 
a  change  as  a  result  of  contact  with  the  glass.  The 
relatively  high  solvent  power  of  the  alkali  compared 
with  the  acid  is  ascribed  to  the  greater  readiness  with 
which  it  attacks  the  free  silica,  R.  Cuthxll. 

Separation  of  metals  and  their  oxides  from 
solutions  of  salts  by  hydrogen  under  pressure. 
V*  N,  Ipatiev  and  V.  Nirlaev  (Bull.  Soc.  chim,, 
1927,  [iv],  41,  1591 — J  598). — The  effect  of  hydrogen 
under  pressure  on  solutions  of  stannic  chloride  and 
sulphate,  and  suspensions  of  the  hydroxide  at  300 — * 
400°,  has  been  studied.  With  the  hydroxide,  stannous 
hydroxide  and  tin  result.  The  sulphate  gives  mix¬ 
tures,  the  composition  of  which  depends  on  the 
conditions,  but  they  may  contain  stannous  sulphate 
and  sulphide,  a  polysulphide,  a-metastannic  acid, 
and  the  metal.  Sulphuric  acid  and  copper  sulphate 
hinder  the  reaction,  reduction  going  no  further  than 
stannous  sulphate  and  stannic  sulphite,  respectively. 
The  chloride  yields  stannous  chloride,  and  stannous 
hydroxide  or  stannic  oxide,  the  separation  of  tin 
starting  at  about  280°,  but  in  relatively  small  amount. 
In  presence  of  silver  chloride,  a  compound  which  is 
probably  a  basic  stannous  chloride  appears. 

R.  Cbtiiiix, 

Physico-chemical  properties  of  stannous 
oxide.  C.  G.  Fink  and  C.  L.  Mantell  (J.  Physical 
Chem.,  1928,  32,  103—112). — The  effect  of  heating 
pure  stannous  oxide  in  various  atmospheres  in  an 
electric  furnace  has  been  .  allowed  by  microscopic 
examination  of  the  products  formed.  Above  385°, 
in  an  atmosphere  of  nitrogen,  stannous  oxide  decom¬ 
poses  into  tin  and  the  dioxide,  and  above  240  moist 
or  dry  air  readily  oxidises  it.  At  higher  temperatures, 
it  becomes  pyrophoric.  Sulphur  dioxide  in  acid 
solution  oxidises,  and  in  alkaline  solution  reduces  this 
oxide.  Ditto’s  method  (Ann.  Pliysik,  1882,  27,  145) 
for  the  preparation  of  stannous  oxide  readily  gives  a 
product  of  high  purity  provided  that  the  final  value 
of  the  pn  of  the  solution  lies  between  5  and  0*5.  The 
reduction  of  stannous  oxide  by  hydrogen  takes  place 
in  a  single  stage  above  385°,  but  below  this  temper¬ 
ature  the  two  stages  represented  by  the  equations 
Sn02  +H2=SnO+H,0  and  SnO  +  Ha=Sn-f  H*0 
occur.  L*  S.  Theobald. 

Lead  tree,  V.  KonLScm.TTBR  (Festschr.  A. 
Tschireh,  1920,  425—430;  Chem.  Zentr.,  1927,  i, 
3178). — A  discussion  of  the  processes  controlling  the 
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formation  of  a  ft  lead  tree  ”  from  zinc  and  lead  salt 
solution.  In  addition  to  ionic  reaction  and  to  the 
influence  of  crystal  form,  subsidiary  reactions 
between  the  deposited  metal  and  dissolved  salt 
influence  the  development  of  the  tree. 

A.  A.  Eldridge, 

Nature  of  active  nitrogen.  Synthesis  of  am¬ 
monia  from  the  elements.  B.  Levis  (J.  x\mcr. 
Chem.  Soc.,  1928,  50,  27 — 35).— Experiments  are 
described  showing  that  ammonia  is  formed  only  when 
active  nitrogen  is  mixed  with  atomic  hydrogen,  indic¬ 
ating  that  the  former  contains  nitrogen  atoms.  No 
ammonia  is  produced  when  the  nitrogen  or  hydrogen 
alone  is  activated,  and  hydrazine  is  never  formed. 
The  current  interpretations  of  the  spectroscopic  data 
of  nitrogen  are  supported.  Glowing  active  nitrogen 
is  probably  a  heterogeneous  mixture  of  nitrogen 
atoms  and  excited  nitrogen  molecules. 

S.  K,  Tweedy. 

Compounds  of  hydrazine  with  metallic  sulph¬ 
ites  and  nitrites.  P.  Ray  and  B.  K.  Goswabh 
(Z.  anorg.  Chem.,  1928,  168,  329 — 338). — Neutral¬ 
isation  of  a  solution  of  manganous  sulphite  in  an 
excess  of  sulphurous  acid  with  hydrazine  hydrate 
yields  a  white,  crystalline  compound, 

Mn S 03 , N 5>H4 ,  H2S  Oa .  A  solution  of  cobalt  hydrogen 
sulphite  treated  in  the  same  way  gives  a  red  com¬ 
pound,  5CoS03,9N2H4,6H20,  but  if  it  is  added  to  an 
excess  of  a  concentrated  hydrazine  hydrate  solution 
the  product  is  CoS03f2NgH4?H20  (buff).  By  the 
action  of  sulphur  dioxide  on  a  suspension  of  the  latter 
salt,  the  compounds  CoS03,2N2H4iH2SO3,2H2O  (red) 
and  CoSO3>N2H4,H2SO3,0'5H2O  (red)  are  formed, 
whilst  under  the  same  conditions  the  other  salt  gives 
2CoS03,N2H4,3H20  (brown).  A  solution  of  nickel 
hydrogen  sulphite  added  to  an  excess  of  a  concentrated 
hydrazine  hydrate  solution  yields  a  red  compound, 
NiS0SJ3N2H4lH2(\  but  with  an  amount  of  dilute 
hydrazine  solution  sufficient  only  to  produce  neutrality, 
there  results  the  blue  salt,  NiS0372N2H4,H20,  which 
yields  green  crystals  of  4NiS03,3N2H4,7H20  when 
treated  with  sulphur  dioxide.  Addition  of  a  solution 
of  zinc  hydrogen  sulphite  to  an  excess  of  concen¬ 
trated  hydrazine  solution  gives  rise  to  the  compound 
ZnS03,2N2H4JL5H20  (white),  which  reacts  with 
sulphur  dioxide  to  give  ZnS03,N2H4,H2S(X  (white). 
By  neutralising  a  solution  of  cadmium  hydrogen 
sulphite  with,  dilute  hydrazine  hydrate  solution,  a 
white  solid,  CdS03,N2H4,  is  obtained,  and  from  this 
by  the  action  of  sulphur  dioxide  the  salt 
CdS03,lS  2H,vH2S03  ( white) .  0 impounds  of  hydrazine 

with  the  nitrites  of  cobalt,  nickel,  and  cadmium, 
2Co(N02)2,3NoH4  (red),  Ni{N02)2,2N2H4  (blue),  and 
Cd(N02)o,2N2H4  (white),  respectively,  are  formed 
by  the  addition  of  a  hydrazine  hydrate  solution  to  a 
mixed  solution  of  the  corresponding  acetate  and  an 
excess  of  sodium  nitrite  at  0°.  R.  Cuthill. 

Radical-like  alkali  salts  of  a  new  acid  con¬ 
taining  nitrogen  and  oxygen.  E„  Zintl  and  0. 
Koiix  (Ber.}  1928,  61,  [Z>],  189 — -199),— A  solution,  of 
sodium  nitrite  in  liquid  ammonia  is  immediately 
converted  by  a  similar  solution  of  sodium  into  the 
intensely  yellow  sodium  hydronitrite ,  Na2N02;  with 
excess  of  the  metal  reduction  slowly  proceeds  further. 


The  salt  may  also  be  prepared  by  cathodic  reduction 
of  sodium  nitrite  in  liquid  ammonia  in  a  divided  cell. 
Sodium  nitrite  behaves  similarly  towards  lithium  or 
potassium,  but  reacts  only  slowly  with  calcium .  W hen 
pure,  the  alkali  hydronitrites  appear  stable  even  when 
gently  heated  in  a  vacuum  or  in  nitrogen ;  at  100— 
130°  violent  decomposition  ensues  with  evolution  of 
nitrogen  and  formation  of  a  lemon -yellow  residue 
containing  alkali  hydroxide,  nitrite,  and  nitrate. 
The  change  appears  similar  to  that  observed  by 
Divers  (J.G.S.,  1899,  75,  102)  with  sodium  hypo- 
nitrite,  thus  suggesting  that  the  primary  change  is 
disproportionation  to  nitrite  and  hyponitrite.  Slow 
addition  of  oxygen  under  conditions  which  preclude 
thermal  decomposition  results  in  the  absorption  of 
1  atom  of  oxygen  per  mol.  of  hydroni trite  with  form¬ 
ation  of  an  unstable,  brown  peroxide,  ( I)  (Na2N02)2!02, 
decomposed  by  water  into  oxygen,  sodium  nitrite  and 
hydroxide,  and  hydrogen  peroxide.  Sodium  hydro* 
nitrite  (1  mol.)  absorbs  1  atom  of  iodine  from  its 
ethereal  solution  giving  a  black,  additive  product, 
which  rapidly  decomposes  into  sodium  nitrite  and 
iodide ;  with  nitric  oxide  and  carbon  dioxide  it  reacts 
bo  violently  that  the  products  cannot  be  investigated. 
Water  vapour  decolorises  sodium  hydronitrite  with 
production  of  nitrous  and  nitric  oxides,  sodium 
hydroxide,  nitrite,  hyponitrite,  and  a  little  nitrate; 
the  course  of  the  change  depends  somewhat  on  the 
conditions,  suggesting  an  initial  disproportionation 
into  nitrous  acid  and  dihydroxyammonia.  Deter¬ 
minations  of  the  mol.  wt.  of  alkali  hydronitrites  are 
precluded  by  absence  of  a  suitable  solvent.  It  appears 
probable  that  addition  of  sodium  to  sodium  nitrite 
occurs  at  the  oxygen  rather  than  the  nitrogen  atom 
and  the  hydronitrites  — N(ONa)2are  thus  analogous 
to  Schlenlris  metallic  kctyls. 

Reduction  of  alkali  nitrates  by  alkali  metals  in  the 
presence  of  liquid  ammonia  yields  alkali  oxide  and 
nitrite ;  the  latter  is  subsequently  transformed  into 
hydro  nitrite.  H.  Ween. 


Action  of  nitric  oxide  on  the  thiosulphates  of 
the  metals  of  the  eighth  group.  I.  L.  Cambi 
and  A.  Clerici  (Atti  It.  Accad.  Lincei,  1927,  [vi], 
6,  448 — 453). — The  structure  of  complex  salts  of  the 
Roussin’s  salt  typo  is  discussed,  and  the  view  that  these 
compounds  contain  univalent  iron,  cobalt,  or  nickel, 
with  the  nitrosvl  group  as  a  neutral  added  group, 
is  rejected  (cf.  Manchot,  A.,  1927,  33).  Investigations 
of  the  nitroso thiosulphates  of  cobalt  and  of  nickel 
confirm  the  hyponitrite  structure  for  these  compounds. 
The  action  of  nitric  oxide  on  nickel  thiosulphate  is 
discussed  and  the  chemical  behaviour  of  the  compound 


K3[N  0  ’Ni(S203)2]  ,2H20  is  described.  It  is  con¬ 
sidered  that  this  salt  contains  hvnonitrous  residues 

.  a;"  KO- 

with  the  probable  structure  >Niv  1 1  - 

^  NO 


O.  J.  Walker. 


Arsine  from  fused  glass.  H.  M.  E-lsey  (Science, 
1927,  66,  300). — A  garlic-like  odour  was  observed 
when  fused  boros ilica to  glass  was  drawn  out  so  as  to 
expose  a  fresh  surface.  The  odour  is  ascribed  to 
arsine,  and  it  is  suggested  that  the  odour  of  arsenic 
vapour  is  due  to  the  presence  of  arsine. 

A  a  Bldri  jL.  a 
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Reaction  between  arsenite  and  permanganate 
in  sulphuric  acid  solution.  J.  Holluta  (Z.  anorg. 
Chem.,  1928,  168,  361—368). — The  conclusions  of 
Oryng  (A,,  1927,  742)  respecting  the  mechanism  of  the 
above  reaction  are  critically  examined  in  the  light  of 
the  results  previously  obtained  'by  the  author  (A., 

1925,  ii,  422).  R.  Cuthill. 

Bismuth  nitrates,  E,  Moles  and  E.  Selles 
(Anal.  Ms.  Quim.,  1927,  25,  453—483;  cf.  Picon,  A., 

1926,  36;  Hepner,  ibid.,  487,  488).— On  dissolution  of 
bismuth  in  nitric  acid  and  subsequent  treatment  of 
the  resulting  product  (keeping  in  a  vacuum  or  in  a 
current  of  dry  air  or  carbon  dioxide  at  various  tem¬ 
peratures)  the  compounds  Bi(N03)3,5H20,Bi0N03 
(anhydrous,  or  +2,  l,or0*5H2O)  and  BiONO^BIO-OH, 
respectively.  These  compounds  are  regarded  as  salts 
of  orthonit ric  acid  and  arc  ascribed  the  formulae  : 
fBi(H3K04)2(H?0)2]N04],  BiN04,  and  BiNO^Bip-OH. 
The  co-ordination  number  4  is  that-  obtaining  in  the 
complex  compounds  of  bismuth.  The  advantages  of 
the  classification  indicated  arc  pointed  out. 

When  bismuth  is  dissolved  in  nitric  acid,  precau¬ 
tions  being  taken  to  keep  the  temperature  as  low  as 
possible,  and  the  resulting  solution  kept  at  60 — 70°, 
nacreous,  tabular  crystals  of  the  mo  nohydra  ted  ortho- 
nitrate  are  deposited.  On  further  heating,  prismatic 
crystals  of  the  complex  salt  arc  obtained.  When 
heated  in  a  current  of  dry  carbon  dioxide  the  complex 
salt  is  converted  into  the  anhydrous  ortho  nit  rate. 
When  kept  over  sulphuric  acid  the  complex  salt  loses 
water  and  nitric  acid.  J.  S.  Carter. 


Preparation  of  iodobismuthites.  (Miss)  E.  M. 
Bartholomew  and  G.  J,  Burrows  (J.  Proc.  Roy. 
Soe.  New  South  Wales,  1926,  60,  208— 210).— By 
interaction  between  bismuth  iodide  and  an  organic 
base  in  hydriodic  acid  solution,  crystalline  hexaio&o* 
bismnthiim  having  the  following  formula}  have  been 
prepared :  with  aniline,  (NH3Ph)3BiI0  (yellow) ;  with 
pyridine,  (G5H5NH)3BiI6  (scarlet) ;  with  dimethyl- 
aniline,  (NPhMe2H)3BiI6  (red) ;  and  with  p-toluidine, 
(O{5H4Me»NH3)3BiI0  (yellow).  By  taking  phenyl- 
dimethylarsine  and  bismuth  iodide  in  the  proportions 
required  to  give  the  hexaiodo-eompound  and  treating 
with  excess  of  hydriodic  acid,  a  ielra iodobismuth lie, 
(AsPhMe2H)BiI4  (scarlet),  was  obtained. 


II. .  UUTiilLL. 

Element  91  ;  its  properties  and  preparatior 
A.  von  Crosse  (BerM  1928,  61,  [B],  233—245;  c 
Malm  and  Meitner,  A.,  1918,  ii,  345;  Soddy  an 
Cranston,  ibid.,  ii,  211). — The  crude  material  coi 
sis  ted  of  residues  from  Joachimsthal  pitchblende  i 
wine  j,  after  initial  purification,  pro  to  actinium  wz 
present  m  concentration  about  7  X 10 "A  It  containe 
other  radioactive  substances  from  which  it  was  free 
by  treatment  with  ^  hydro  fluoric  acid  (cf.  Hahn  an 

*h  147),  after  which  it  contained 
Zr02(Hf 02)  5 % ,  TI02  about  60%,  Fe20»  2—%% 

a2  Isb205  about  3*5%,  P205  13%,  together  wit 
sulphate,  water,  and  silica.  Fusion  of  the  materii 
with  potassium  carbonate  and  dissolution  of  tb 
residue  m  water  removed  almost  all  the  oxides  c 
tantalum  and  niobium  as  tantalate  and  niobate  wit 
the  phosphoric  acid,  whereas  more  than  99%  of  t1, 
pro  to  actinium  remained  with  the  insoluble 


oxides,  thus  demonstrating  the  great  difference  in 
basicity  between  the  pent  oxides  of  tantalum  and 
protoactinium.  The  oxides  were  evaporated  with 
sulphuric  acid  or  fused  with  sodium  hydrogen  sulphate 
and  the  solution  of  the  residue,  after  addition  of  so 
much  hydrochloric  acid  that  the  concentration 
attained  10—25%,  was  treated  with  concentrated 
phosphoric  acid  (or  phosphate)  whereby  80 — 90%  of 
the  protoactinium  was  precipitated  as  phosphate 
together  with  zirconium  and  hafnium  phosphates, 
whereas  the  other  metals  remained  in  solution 
(under  ordinary  analytical  conditions  the  precipitation 
of  protoactinium  by  phosphoric  acid  is  quantitative). 
Fusion  of  the  mixed  phosphates  with  potassium  carb¬ 
onate  (1:4)  removed  phosphoric  acid,  whilst  proto- 
actinium  oxide  remained  quantitatively  with  the 
oxides  of  zirconium  and  hafnium.  Further  concen¬ 
tration  of  protoactinium  oxide  was  effected  by  a 
M  spiral process  involving  the  three  operations  (1) 
precipitation  with  phosphoric  acid,  (2)  fusion  with 
alkali  carbonate,  and  (3)  fractional  crystallisation  of 
the  oxychlorides  from  concentrated  hydrochloric  acid. 
In  this  manner,  27*40  mg.  of  zirconium  oxide  were 
obtained  containing  at  least  G%  of  protoaetinium 
oxide.  Isolation  of  the  latter  was  effected  (1)  by 
addition  of  thorium  oxide  and  precipitation  of  the 
latter  as  thorium  oxalate  accompanied  by  70 — 90% 
of  the  protoactinium ;  thorium  was  subsequently 
removed  as  the  fluoride  and  protoaetinium  precipit¬ 
ated  from  the  filtrate  by  ammonia  ;  (2)  by  dissolving 
the  oxides  in  warm,  dilute  hydrochloric  acid  and 
precipitation  of  protoaetinium  by  oxalic  acid.  In  this 
manner,  about  2  mg.  of  protoaetinium  oxide  (probably 
pent  oxide)  were  obtained,  the  activity  of  -which  could 
not  be  increased  by  repetition  of  the  separation 
process,  the  product  being  a  colourless,  difficultly 
fusible  powder  which  scarcely  emitted  light.  Its 
rug.- activity  was  622,000  a  units.  The  half-life  period 
of  protoaetinium,  deduced  from  the  ^-activities  of  the 
pure  oxides  of  protoaetinium  and  uranium,  is  about 
20,000  years,  thus  agreeing  within  the  limits  of 
experimental  error  with  the  datum  of  Hahn  and 
Walling  (Naturwiss.,  1927,  39,  803),  On  the  basis  of 
this  value  the  quantities  of  protoaetinium  in  radio¬ 
active  equilibrium  with  a  definite  amount  of  uranium 
are  greater  than  previously  supposed.  H.  Wren. 

Composition  of  ozone  and  the  time-energy 
factor  in  ozone  formation.  P.  0.  Saunders  and 
A.  Silverman.— See  B.,  1928,  89. 

Tbio-salts.  IV.  Derivatives  of  a  hypothetical 
thio-aqxiic  acid,  L.  Fernandes  (Atti  R.  Aeead.' 
Lined,  '1927,  [vi],  6,  165—170;  cf.  this  vol.,  34).— 
Para th iomoly bd a t e s ,  [H2(MoS4)e]H5R/5>  completely 
analogous  to  the  paramolybdates ,  are  described. 
The  ammonium  salt,  [H2(MoS4)6](NH4)5H5,  may  be 
obtained  in  three  ways  :  (1)  by  leaving  solid  ammon¬ 
ium  thiomolybdate,  (NH4)2MoS4,  under  a  bell-jar  in 
presence  of  an  open  vessel  containing  ammonia 
solution ;  (2)  from  an  aqueous  solution  of  the  same 
salt,  slowly  in  the  cold,  more  rapidly  on  heating; 
if  the  latter  is  too  violent  the  tr ith iomolybdate, 
[H2{MoS4)6](NH,)4H6>16H20  may  be  formed;  (3)  by 
saturating  a  cold  concentrated  solution  of  the  normal 
salt  with  hydrogen  sulphide.  The  last  method  is 
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general  and  is  the  only  known  way  of  obtaining  the 
alkali  parath  iomolybdates. 

These  compounds  are  highly  stable  and  are  only 
slightly  soluble  in  -water,  by  which  they  are  decom¬ 
posed  at  the  b.  p.  The  action  on  them  of  dilute  acid 
precipitates  molybdenum  sulphide  and  liberates 
hydrogen  sulphide,  the  liquid  becoming  blue  owing 
to  the  formation  of  molybdenum-blue ,  The  para* 
thiomolybdates  contain  3*5  raols,  of  hydrogen  sulphide 
of  constitution,  which,  unlike  water  of  constitution, 
may  be  determined  by  ordinary  methods.  They 
are  derived  from  a  hypothetical  thioaquo-aeid, 
[H2S6]H10  (of.  A>,  1927,  636} ,  in  which  the  sulphur 
atoms  may  be  replaced  by  the  groups  MoSi,  co¬ 
ordinated  by  two  atoms  of  hydrogen. 

Ammonium  parathiomolybdaie  (4-15BLO)  forms  a 
deep  red,  crystalline  powder,  and  the  guanidine  salt 
{ +8H20)  deep  red,  radiating  crystals  with  green  reflex¬ 
ion  ;  the  potassium  salt  ( + 1 6H20)  is  more  stable  than 
the  two  preceding  compounds,  T.  H,  Pope, 

Detection  of  intermediate  products  in  oxid¬ 
ations  with  chromic  acid.  0.  Wagner  (Z,  anorg. 
Chcm.,  1928, 168,  279—291 ;  cf.  following  abstract). — 
It  a  solution  of  chromic  acid  Is  added  to  a  mixed 
solution  of  potassium  iodide  and  sodium  hydrogen 
carbonate,  no  free  iodine  is  formed,  but  a  reacting 
mixture  of  oxalic  and  chromic  acids  will  liberate 
appreciable  amounts  of  iodine  from  the  iodide.  It  is 
therefore  to  be  concluded  that  some  active  inter¬ 
mediate  product  is  formed  in  the  reaction  between 
chromic  acid  and  oxalic  acid,  and  the  same  is  true 
for  the  reaction  between  chromic  acid  and  tartaric 
acid.  This  substance  is  so  unstable  that  it  can 
scarcely  be  hydrogen  peroxide,  or  a  compound  of  the 
nature  of  per  carbonic  acid,  and  attempts  to  detect 
the  formation  of  these  substances  have,  in  fact,  been 
futile,  nor  is  there  any  evidence  in  favour  of  the 
existence  of  chromic  acid-oxalic  acid  complexes. 
In  the  reaction  between  chromic  acid  and  lactic  acid, 
however,  the  intermediate  product  is  more  stable, 
probably  owing  to  the  formation  of  a  complex  com¬ 
pound  with  the  lactic  acid,  and  proves  to  resemble 
pyridinium  oxytetrachloroehroinanate  so  closely  in 
behaviour  that  it  is  presumably  a  compound  of 
quinquevalent  chromium.  This  would  be  in  accord¬ 
ance  with  Jabfczynskfs  suggested  explanation  of  the 
apparently  autocatalytic  nature  of  the  initial  stages 
of  the  reaction  between  oxalic  acid  and  chromic  acid 
(A.,  1968,  ii,  935).  In  the  oxidation  of  thiocyanie 
acid,  the  active  substance  can  be  extracted  with  ether, 
although  it  is  accompanied  by  thiocyanogen.  The 
retarding  action  of  manganous  salts  on  the  oxidation 
of  formic  acid  or  lactic  acid  by  chromic  acid  (Dhar, 
JXXS.,  1917,  ill,  707:  Bey  and  Dhar,  A.,  1927,  116) 
is  probably  to  be  ascribed  to  their  promoting  the 
transformation  of  quinquevalent  chromium  into  sexa- 
and  ter- valent  compounds.  R,  Cuthill, 

Induction  of  the  reaction  between  chromic 
acid  and  iodide  by  ferrous  salts,  G.  Wagner 
and  W.  Prhtss  (Z<  anorg,  OJiem,,  1928,  168,  265 — 
278), — Luther’s  theory  (A.,  1904,  ii,  244;  1907,  ii,  555) 
that  the  induction  of  the  reaction  between  chromic 
acid  and  iodides  by  ferrous  salts  is  due  to  the  form¬ 
ation  of  quinquevalent  chromium  ions  by  reaction 


between  ferrous  ions  and  sexa  valent  chromium 
ions,  these  then  oxidising  other  ferrous  ions  and  also 
iodide  ions,  has  been  examined  experimentally. 
Since  the  equilibrium  CrVI+Fen  Crv+Fem  is 
apparently  established  very  rapidly,  and  the  rate  of 
oxidation  of  ferrous  salts  by  chromic  acid  is  propor¬ 
tional  to  the  square  of  the  concentration  of  ferrous 
salt  (Benson,  A.,  1904,  ii,  316),  the  reaction  between 
the  Grv  and  ferrous  ions  can  primarily  involve  only 
one  of  the  latter,  the  mechanism  being  somewhat  as 
follows  :  (a)  Cfrv+Few—d >  f  ;  #  (6)  t+F©«— >  Crm+ 
2FeHI»  The  reaction  with  the  iodide  ion  also  probably 
occurs  in  two  stages,  with  hypoiodous  acid  as  an 
intermediate  product-,  thus  :  (c)  CrY+F — >■  Grur+ 
HIO;  (d)  HIO+H*+If— ^Ig+HgO.  The  ratio,  K? 
of  to  k2i  the  velocity  coefficients  of  reactions  (a) 
and  (c)  respectively,  has  been  calculated  from  the 
amount  of  iodine  liberated  when  a  solution  of  potass¬ 
ium  die  Inornate  is  added  to  a  mixed  solution  of 
potassium  iodide  and  ferrous  chloride  acidified  with 
hydrochloric  acid,  and  containing  a  considerable 
concentration  of  potassium  chloride,  this  last  being 
present  in  order  to  eliminate  disturbances  due  to 
variations  in  the  neutral  salt  effect  and  degrees  of 
dissociation.  Even  if  the  variation  of  the  hvdrogen- 
ion  concentration  is  taken  into  account,  the  values 
of  K  obtained  in  this  way  show  systematic  deviations, 
which  are  not,  however,  such  as  would  result  if  the 
orders  of  equations  (a) — (d)  were  incorrect.  The  cause 
of  this  anomaly  seems  rather  to  lie  in  a  splitting  up 
by  a  side  reaction  of  the  Crv  ions,  perhaps  into  sexa- 
and  ter -valent  compounds,  for  the  constancy  of  K  is 
much  improved  if  the  reaction  mixture  contains 
ferric  ions  at  the  outset,  and  these  would,  according 
to  the  above  equilibrium  equation,  reduce  the  con¬ 
centration  of  0rv  ions.  Under  these  conditions,  the 
value  of  K  does  not  vary  greatly  with  change  in  the 
hydrogen- Ion  concentration,  so  that  kx  and  k2  must 
vary  in  the  same  way.  Experiments  on  the  addition 
of  solutions  of  pyridinium  oxytetraehlorochromanato 
in  glacial  acetic  acid  (Weiiiiand  and  End  rich,  A., 
1906,  i,  37)  to  aqueous  iodide  solutions  shows  that 
in  aqueous  solution  the  Orv  ions  are  very  rapidly 
transformed  into  sexa-  and  ter- valent  ions,  and  also 
that  compounds  of  this  type  do  actually  contain 
quinquevalent  chromium.  R.  Cothjll. 

Hydr  oxylammomolyb  dates  and  complex 

molybdomolybdates.  Action  of  hy dr oxylamine 
on  paramolyhdates.  G.  Canneri  (Gazzetta,  1927, 
57,  872 — 880}. — Following  a  discussion  of  their 
structure  the  preparation  of  the  following  complex 
molybdates  is  described  :  4Mo03.4NH20H,(NH4)20 ; 
4Mo03,4NH2OH  .KaO ;  4Mo03,4NH,0H1Na*0 ; 

4Mo03>4NH2OH,(CHrN3)20  : 

Mo20 5 ,4Mo03,2(N  IT4)*0,8H20 , 

Mo203,4Mo03,Na20  JOHoO ,  and 
MooO  ,,4M  oOa,2K20?5H20 . 

‘  *■  R.  W.  Lent. 

Reaction  of  several  metallic  ions  in  the  pre¬ 
sence  of  tartaric  acid.  S.  Hakqmori  (Sci.  Rep. 
Tohoku,  1927,  16,  841— 859). —The  behaviour  of 
solutions  of  uranium,  lead,  titanium,  tin,  zirconium, 
antimony,  copper,  zinc,  nickel,  cobalt,  manganese, 
and  beryllium  salts  in  the  presence  of  tartaric  acid 
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has  been  examined  by  electrical  conductivity,  refraeto- 
metric,  ultramieroscopic,  and  spectroscopic  methods. 
Sexavalent  uranium  in  neutral  solution  appears  to 
form  a  complex  salt  containing  one  atom  of  metal 
to  one  molecule  of  tartaric  acid,  which  on  exposure  to 
bright  sunlight  undergoes  photochemical  reduction 
to  the  quadrivalent  state ;  alkalis  precipitate  a 
greenish-brown  hydroxide  from  the  reduced  solution. 
Lead  forms  a  1  :  1  complex  with  tartaric  acid  only  in 
alkaline  solution.  Nickel  and  cobalt  in  neutral 
solution  give  a  1  :  1  complex  salt  and  quinquevalent 
antimony  in  acid  solution  yield  similarly  a  1  :  2  salt. 
No  satisfactory  evidence  of  the  existence  of  complex 
salts  of  the  other  metals  in  solution  could  be  obtained. 
The  cobalt  complex  is  completely  converted  into  an 
am  mine  by  treatment  with  ammonia;  the  nickel 
complex  is  partly  so  converted  and  the  copper  complex 
remains  unchanged.  A.  It.  Powell, 

Action  of  hydrogen  peroxide  on  ferrous  salts, 
W.  Manchot  and  CL  Lehmann  (Annalen,  1928,  460, 
179 — 201), — It  is  concluded,  from  the  results  of  four 
different  sets  of  experiments,  that  the  interaction  of 
hydrogen  peroxide  and  ferrous  salts  at  very  low 
concentrations  proceeds  in  accordance  with  the 
equations:  (1)  2FeS04+3H202=Fe205+2H£04+ 
H20  and  (2)  Fe205==Fe203+ 20.  In  presence  of 
potassium  iodide,  the  following  equations  apply  :  (1) 
2FcI2+3H202+6KI=2FeI5+6K0H,  (2)  2PeL= 

2FeI3+2I2l  and  (3)  2FeI3+6KOH=2Fe(0H)3+6KL 
Manchot’s  previous  assumption  of  the  necessary 
intermediate  formation  of  the  peroxide,  Fe205,  is 
fully  substantiated.  In  concentrated  solutions,  more 
hydrogen  peroxide  is  decomposed  than  is  required 
by  the  above  equations,  owing  to  its  interaction  with 
tho  iron  peroxide.  This  second  decomposition 
cannot  be  catalytic  in  action. 

In  very  dilute  solutions,  a  little  acid  decelerates 
oxidation  of  ferrous  salts  by  hydrogen  peroxide ; 
addition  of  more  acid  after  a  certain  concentration  is 
reached  causes,  however,  an  increased  velocity  of 
oxidation.  The  total  effect  of  addition  of  acid  is  to 
cause  the  initial  reaction  and  the  reaction  following 
it  to  proceed  at  more  equal  rates  than  is  the  case 
in  absence  of  acid.  In  concentrated  solutions,  the 
presence  of  acid  diminishes  the  total  decomposition 
of  hydrogen  peroxide,  Tho  course  of  the  action  of 
hydrogen  peroxide  on  ferrous  salts  in  presence  of 
either  potassium  iodide  or  formic  acid  as  acceptor  is 
complicated  and  difficult  to  interpret.  The  peroxide, 
however,  is  in  all  cases  formed  intermediately, 

E.  E,  Turner. 

Transformations  of  iron  in  nature.  II.  Im¬ 
portance  of  micro-organisms  in  the  dissolution 
and  precipitation  of  iron,  R.  L.  Starkey  and 
H,  0  Halvorson  (Soil  Sci.,  1927,  24,  381—402; 
cf.  .  Halverson  and  Starkey,  A.,  1927,  425).— The 
activities  of  mixed  cultures  of  soil  micro-organisms  in 
causing  oxidation,  reduction,  and  precipitation  of 
iron  in  various  media  and  under  different  conditions 
have^  been  studied.  Under  aerobic  conditions,  in 
solutions  containing  dextrose,  iron  may  be  dissolved 
as  a  result  of  production  of  acid.  Under  anaerobic 
conditions;  in  dextrose  or  peptone  media,  iron  as 
ferric  hydroxide  may  be  dissolved  and  reduced  as 


a  result  of  decreased  oxygen  pressure  and  formation 
of  acid ;  on  exposure  to  air  of  solutions  in  which  this 
has  taken  place,  tho  iron  may  be  reprecipitated.  Tho 
latter  change  may  occur  in  absence  of  bacterial 
activity.  Precipitation  of  iron  from  organic  com¬ 
pounds  depends  on  the  action  of  organisms  which 
decompose  the  organic  radicals  and  not  on  direct 
action  on  the  iron.  The  authors  consider  that, 
although  ferric  hydroxide  is  precipitated  by  the 
action  of  various  groups  of  micro-organisms,  such 
precipitation  under  natural  conditions  is  much  less 
frequently  due  to  iron  ”  bacteria  than  is  generally 
assumed,  and  that  it  is  not  proved  that  precipitation 
of  ferric  hydroxide  by  these  organisms  can  take  place 
under  conditions  where  it  could  not  proceed  inde¬ 
pendently  of  them.  C.  T.  Gimingham. 

[Bivalent  ruthenium.]  H.  Remy  and  T.  Wag¬ 
ner  (Ber.,  1928,  61,  [B],  151— 153).— The  dis¬ 
crepancies  between  the  observations  of  the  authors 
(A.,  1927,  328)  and  of  Gall  and  Lehmann  (this  vol., 
142)  are  probably  duo  to  differences  in  the  nature  of 
tho  ruthenium  compounds  used.  H.  Wren. 

Acid-forming  properties  of  osmium  tetr oxide. 
D.  M.  Yost  and  R.  J.  White  (J,  Amer.  Chem,  Soc,, 
1928,  50,  81 — 84). — The  distribution  ratio  of  osmium 
tetroxide  between  carbon  tetrachloride  and  water  is 
greatly  diminished  when  the  water  contains  sodium 
hydroxide  and  slightly  diminished  when  it  contains 
potassium  chlorate.  The  acid  H20sQ5  (which  it  is 
proposed  to  call  perperosmic  acid)  is  presumably 
produced  ;  from  the  results,  [H*][H0s05,]/[H20s0§]= 
Ka=Sx  i0-13  at  25°.  The  acid  is  thus  weaker  than 
carbonic  acid.  S.  K.  Tweedy. 

Precipitation  of  iridium  from  solution  by 
hydrogen  under  pressure,  V.  Ifatiev  and  1. 
An  dree  vs  ki  (Bull.  Soc.  ehim.,  1927,  [iv],  41,  1466 — 
1467).— See  A.,  1927,  844. 

Platinum  group  metals,  VIII.  Liberation  of 
chloroiridic  acid.  S.  Nag  ami  (J,  Chem.  Soc.  Japan, 
1927, 48, 501 — 503). — Chloroiridic  acid  (H2IrCl6,6H20) 
was  isolated  as  blackish-red  triclinic  crystals  by 
dissolving  iridium  oxide  prepared  from  potassium 
chi  or  officiate  in  concentrated  hydrochloric  acid  and 
concentrating  the  solution  in  a  current  of  chlorine. 
Tho  compound  is  very  deliquescent  in  air,  and  is  a 
strong  acid  of  the  order  of  hydrochloric  acid  and 
chloroplatinic  acid.  Its  dissociation  is  :  H2IrCl6  — 
2H++IrCle~.  K.  Kashima. 

Preparation  of  oxygen-free  nitrogen  or  hydro¬ 
gen.  A.  V,  Hill  (J.  Sci.  Instr.,  1928,  5,  22 — 24). 
— The  purification  of  a  gas  from  oxygen  by  passing 
through  a  porcelain  filter  into  alkaline  sodium  hypo¬ 
sulphite  (A.,  1926,  699)  is  rendered  more  effective 
by  using  a  negatively- charged  filter,  which  produces 
much  smaller  bubbles.  C.  W.  Gibby, 

Isolation  of  florentinm  (element  61).  L.  Rolla 
and  L.  Fernandes  (Gazzetfca,  1927,  57,  704 — 712). — 
Details  are  given  of  the  recrystallisation  technique 
adopted  in  order  to  obtain  a  solid  solution  containing 
approximately  5%  of  the  double  nitrate  of  thallium 

and  element  61,  Fr(N03)3,2TlN03,4H20. 

R.  W.  Lunt, 


Magiiitude  ol  observation  errors  in  chemical 
analysis.  F,  Goudriaan  {Cliem.  Weekblad,  1928, 
25,  52 — 57). — The  extent  to  which  results  may  be 
influenced  by  inaccuracies  in  measurement  and 
observation  is  considered  for  typical  methods  of 
analysis.  In  ordinary  gravimetric  work  in  which 
atomic  weights  approximated  to  the  first  decimal 
place  are  used,  only  the  first  three  significant  figures 
can  bo  accurate.  Similar  degrees  of  accuracy  are 
obtained  with  direct  titrations  and  in  standardisation 
of  solutions.  Indirect  titrations  and  determinations 


are  subject  to  considerably  greater  possibility  of  error. 

S.  I.  Levy. 


Titrations  by  optical  methods  with  the  aid 
of  Lowe’s  interferometer  for  liquids.  E.  Berl* 
and  L.  Ranis  (Ber.,  1928,  61,  [B]y  92 — 99). — Lowe’s 
interferometer ,  with  distilled  water  as  comparison 
liquid,  is  well  adapted- to  various  types  of  volumetric 
analysis.  For  the  titration  of  acid  with  alkali 
hydroxide  the  apparatus  Is  readily  adapted  for  con¬ 
centrations  of  solutions  from  2 N  to  N  j 2000,  the  error 
with  the  latter  being  only  about  1*0%.  The  process 
may  be  used  with  strong  or  wreak  acids  and  weak  or 
strong  bases  and  gives  accurate  results  for  the  titration 
of  weak  acids  with  weak  bases.  In  precipitation 
analyses  {e.g^  magnesium  chloride  and  silver  nitrate) 
the  solution  under  investigation  is  treated  with  varied 
quantities  of  the  precipitant,  the  mix  toes  arc  centri¬ 
fuged,  and  observations  arc  made  with  the  super¬ 
natant  liquid.  When  a  combined  neutralisation  and 
precipitation  analysis  is  concerned  both  determin¬ 
ations  may  bo  effected  in  a  single  solution,  as  estab¬ 
lished  by  the  titration  of  nitrating  acid  by  barium 
hydroxide.  The  total  alkali  in  mixtures  of  sodium 
hydroxide  and  carbonate  is  determined  by  titration 
with  silver  nitrate,  only  one  inflexion  in  the  graph 
being  observed,  since  the  solubilities  of  silver  oxide 
and  carbonate,  are  approximately  equal ;  carbonate 
is  determined  by  titration  with  barium  hydroxide. 
With  mixtures  of  magnesium  chloride  and  sulphate 
the  total  base  is  determined  with  sodium  hydroxide, 
the  chloride  with  silver  nitrate  in  very  dilute  solution 
to  avoid  co-precipitation  of  silver  sulphate.  The 
interferometric  method  is  well  adapted  to  the  prepar¬ 
ation  and  control  of  standard  solutions  provided  they 
are  prepared  from  pure  materials.  TL  Wren. 


Amalgam  method.  M.  Kobayashi  (Sexagint 
[Osaka  celebration],  Kyoto,  1927,  95 — 102). — A 
survey  of  the  employment  of  liquid  amalgams  for 
volumetric  analysis  and  other  purposes, 

H,  F.  Gjllbe. 

Theory  of  end-point  in  electrometric  titration. 
P.  S,  Roller  (J.  Anier.  Chem.  Soc.,  1928,  50, 1—8).— 
A  general  expression  deduced  for  the  hydrogen-ion 
concentration  at  the  inflexion  point  of  an  electro¬ 
metric  neutralisation  curve  show's  that  such  a  point 
appears  during  the  titration  of  a  weak  acid  by  a 
strong  base  only  when  cKa>2'lKm  where  Ka  is  the 
ionisation  constant  of  the  acid,  Kw  the  ionic  product 
of  water,  and  l/c=l/a+l/6,  a  being  the  initial 
concentration  of  the  acid  solution  and  b  that  of  the 
alkali  solution.  This  is  not  in  agreement  with  the 
calculations  of  Eastman  (A.,  1925,  ii,  594).  The  pB 
values  at  the  end-point,  p€)  and  the  inflexion  point,  pi3 


differ:  pt=,0-G5V  K^fcKa ;  the  latter  point 

always  precedes  the  former,  except  when  the  acid  is 
strong.  Decrease  in  either  Ka  or  c  is  accompanied  by 
an  increase  in  the  error  of  locating  the  inflexion  point, 

S.  K,  Tweedy. 

Use  of  A.C.  galvanometers  for  conductometric 
titrations,  and  the  determination  of  fixed  am¬ 
monia.  if.  Matsui  and  M.  Asai  (J,  Soc.  Chem.  Ind. 
Japan,  1927,  30,  550 — 552). — A  recommendation  of 
use  of  A.C.  galvanometers  for  the  conductometric 
titration.  A  rapid  method  for  determining  fixed 
ammonia  is  described  in  illustration.  S.  Oka. 

Comparison  of  different  methods  of  electro¬ 
metric  acidimetry  and  alkalimetry.  M.  Matsui 
and  M.  Asai  (J.  Soc,  Chem.  Ind.  Japan,  1927,  30, 
544 — 549). — The  four  methods  examined  were  :  (1) 
titration  with  an  air  electrode,  a  calomel  half-electrode, 
and  a  potentiometer,  (2)  differential  titration  with 
platinum  electrodes  and  a  potentiometer,  (3)  titration 
without  a  potentiometer  with  a  hydrogen  electrode 
and  a  neutralisation  electrode,  (4)  titration  without  a 
a  potentiometer  with  air  electrodes.  S.  Oka. 

Determination  of  the  concentration  of  active 
hydrogen  ions  in  oligometallic  mineral  waters. 
G.  Banchi  (Giorn.  Chim.  Ind.  AppL,  1927,  9,  518 — 
519). — The  values  of  pa  and  of  the  corresponding 
hydrogen- ion  concentration  are  given  for  a  number  of 
well  waters,  of  the  Fiuggi  district.  Certain  of  these 
waters  give  low  values  for  pR  (5*67  and  5*65) ;  this  is 
partly  due  to  the  presence  of  dissolved  carbon  dioxide, 
since  agitation  of  the  waters  causes  increase  in  these 
values  to  about  6,  which  agrees  well  with  the  value 
found  by  Kiing  and  Lassieur  (A.,  1926,  355)  for 
distilled  water  saturated  with  carbon  dioxide.  More¬ 
over,  if  the  water  is  left  exposed,  the  indicator  present 
indicates  a  gradual  change  to  alkalinity,  this  change 
occurring  first  in  the  upper  part  of  the  liquid.  The 
aUcalinitj7  acquired  by  the  water  reaches  its  maximum 
value  if  the  water  is  either  shaken  and  then  left  in  an 
open  vessel  or  boiled  for  5  min.  Determination  of 
the  pn  of  a  water  appears  to  be  one  of  the  best  means 
of  ascertaining  the  age  of  the  water.  T.  H.  Pope. 

Adipic  acid  as  a  standard  in  alkalimetry 
F.  T.  van  Voorst  (Chem.  Weekblad,  1928,  25, 
22— 23).— Adipic  acid,  which  has  an  equivalent 
weight  (corrected  for  weighing  in  air)  of  72*99,  is 
readily  prepared  pure  by  recrystallisation  from  distilled 
water  and  drying  at  130°.  The  m.  p.  is  152*6^^0*1°, 
and  the  purity  is  readily  determined  by  the  m.  p.  of 
the  sample.  It  is  a  more  convenient  standard  than 
oxalic  acid,  the  purification  of  which  is  extremely 
troublesome.  S.  I.  Levy. 

Oxalic  and  adipic  acids  as  standards,  N. 
Schoorl  (Chem.  Weekblad,  1928,  25,  73;  cf.  pre¬ 
ceding  abstract) . — Oxalic  acid  is  readily  obtained  as 
the  pure  dihydrate  by  recrystallisation,  powdering, 
drying  at  60°,  and  keeping  the  dried  powder  in  a 
moist  atmosphere ;  it  lias  the  advantage  that  normal 
solutions  may  be  made  up,  whereas  the  solubility  of 
adipic  acid  allows  only  0-2AT -solutions  in  water. 

S.  I.  Levy. 

Oxalic  acid  as  a  standard.,  W.  P.  Jorissen 
(Chem.  Weekblad,  1928,  25,  96^91 ;  cf.  preceding 
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abstracts) —Dilute  solutions  of  oxalic  acid,  which  do 
not  remain  constant  when  kept  even  in  the  dark,  may 
be  kept  satisfactorily,  if  required  for  titration  of 
permanganate  solutions,  by  addition  of  sulphuric  acid. 

S.  I.  Levy. 

Determination  of  hydrogen  in  complex  gaseous 
mixtures  by  absorption  in  colloidal  palladium 
solution.  A,  E.  Beet, — See  B.,  1928,  113. 

Modified  apparatus  for  moisture  determin¬ 
ation.  A.  van  der  Werth  (Chem.-Ztg.,  1928,  52, 
23 — 24). — An  apparatus  is  described  for  the  determin¬ 
ation  by  means  of  t e tr a ehlor oe thane ,  Distillation  is 
continuous,  the  water  driven  off  being  automatically 
separated  in  a  capillary  measuring  tube  integral  with 
the  still-head,  S.  I.  Levy. 

Volumetric  determination  of  perchlorate  ion 
and  of  potassium  in  the  presence  of  sulphates 
and  phosphates.  E.  S.  Tomula  (Annal.  Acad.  Sei. 
Fennieae,  1927,  A,  29,  No.  21 ). — Perchlorates  are 
reduced  by  boiling  in  a  reflux  apparatus  with  titanic 
sulphate  and  cadmium  sulphate  solutions  in  the  presence 
of  zinc  and  iron  powders ;  the  chlorides  thus  formed 
arc  determined  volumetrically.  Potassium  is  deter¬ 
mined  by  conversion  into  the  perchlorate,  which  is 
freed  from  absorbed  perchloric  acid  by  washing  with 
alcohol  and  reduced  as  above.  If  sulphates  are 
present  they  arc  removed  as  barium  sulphate ; 
phosphates  do  not  interfere.  G.  A.  0.  Gough. 

Determination  of  iodine  in  minerals.  E. 
Wilke-Dorfurt. — See  B.,  1928,  95. 

Reaction  between  atmospheric  oxygen  and 
strongly  acid  iodide  solutions  as  a  possible 
source  of  error  in  iodometric  analyses.  H. 
Ditz  (Z.  anal.  Chem.,  1927,  72,  360—367 ;  cf.  Bottger 
and  Bottger,  A.,  1927,  222,  330). — Polemical.  A 
review  of  recent  work  on  the  subject  indicates  that 
the  errors  caused  by  oxidation  of  acid  iodide  solutions 
by  atmospheric  oxygen  are  relatively  small  and 
under  certain  conditions  negligible. 

A.  R.  Powell. 

Reaction  between  atmospheric  oxygen  and 
strongly  acid  iodide  solutions.  W.  Bottger  (Z. 
anal  Chem.,  1927,  72,  367 — 369). — A  reply  to  Ditz 
{preceding  abstract) ;  the  author  maintains  that 
removal  of  dissolved  oxygen  is  advisable,  although  he 
admits  that  some  of  the  high  results  obtained  by  him 
may  have  ^becn  due  to  presence  of  chlorine  in  the 
hydrochloric  acid  used,  A.  R.  Powell. 

Deposition  of  ammonium  sulphide  precipL 
tates*  J.  Roll  (Z.  anal.  Chem.,  1927,  72,  298— 
301)  —Ordinary,  prepared  ammonium  sulphide  sol- 
ution  is  liable  to  cause  the  precipitation  of  the  alkaline- 
earth  metals  owing  to  the  presence  of  thiosulphate, 
sulphite,  and  sulphate.  If  it  is  freshly  prepared  it 
usually  contains  sufficient  free  ammonia  to  precipitate 
nickel  sulphide  as  a  colloidal  sol.  By  passing  a 
current  ^  of  hydrogen  sulphide  through  the  filtrate 
containing  10%  of  5%  ammonia  solution,  these  errors 
are  avoided.  F  g  Hawkins. 

Determination  of  nitrogen  in  soils.  C.  Olsen. 
—See  B„  1928,  101. 

Rapid  micro-determination  of  the  phosphoric 
ion  by  ceruleo-molybdimetry.  G,  Denig^s 


(Compt.  rend.,  1928,  186,  318— 319) —The  author's 
method  (A.,  1927,  433,  1156)  is  applied  to  the  colori¬ 
metric  analysis  of  blood,  saliva,  urine,  fermented 
liquors,  etc.  containing  2—12  mg.  P205  per  litre. 
The  diluted  liquid  (5  c.c.)  is  boiled  for  12  see,  with 
6  drops  of  reagent  and  the  blue  colour  matched  against 
that  of  a  suitable  standard  less  than  a  month  old. 
Coloured  liquids  are  compensated  with  blanks  in  the 
usual  way,  and  milk  is  precipitated  with  acetic  acid 
and  Tanret’s  reagent,  and  filtered.  J.  Grant, 

Titration  of  ammonium  phosphomolybdate. 
G.  Hammarsten  (Compt.  rend.  Lab.  Carlsberg,  1928, 
17,  No.  5,  1—8) —Ammonium  phosphomolybdate 
can  be  titrated  directly  in  ammoniaeal  solution  in 
the  presence  of  acetone.  The  ammonium  phospho¬ 
molybdate  precipitate  is  dissolved  from  the  filter  with 
ammonia,  the  filter  is  washed  with  water,  acetone  is 
added  to  the  combined  solution  and  washings,  which 
are  then  titrated  with  0*1  N- alcoholic  potassium 
hydroxide  with  thymolph thalei n  as  indicator.  The 
method  is  compared  with  Scheffer’s  formaldehyde 
titration  procedure  (A.,  1927,  953).  L.  M.  Clark. 

Use  of  strips  of  mercuric  chloride  paper  in 
the  Gutzeit  test.  A.  E.  Lerrigo  (Analyst,  1928, 
53,  90 — 91). — The  Gutzeit  tube  is  packed  with 
plumb ised  cotton  wool  up  to  such  a  height  that  the 
mercuric  chloride  paper  strip  (4x70  mm.),  when 
placed  in  the  tube  and  just  projecting  from  it,  is 
supported.  All  the  arsenic  in  normal  quantities  (up 
to  0*05  mg.  As203)  is  found  to  bo  retained  at  the 
lower  end  of  the  paper,  forming  a  stain  proportionate 
in  length  and  intensity  to  the  amount  present. 
Mercuric  bromide  paper  in  use  over  an  extended 
period  was  not  found  very  superior  to  mercuric 
chloride  paper.  D.  G.  Hewer, 

Method  of  applying  the  Gutzeit  test  for  arsenic, 
0.  H.  Cribb. — See  B.,  1928,  89. 

Production  of  uniform  stains  in  the  Gutzeit 
test  for  arsenic.  J.  R>.  Stubbs —See  B.,  1928,  89, 

Spring  clip  for  Gutzeit  tube.  J.  White. — See 
B.,  1928,  89. 

Hypophosphite  reaction  for  arsenic.  W.  P.  3EL 
van  den  Driessen  Mareeuw  (Pharm.  Weekblad, 
1928,  65,  70—75). — The  hypophosphite  test  for 
arsenic  recommended  by  the  Dutch  and  German 
pharmacopoeias  does  not  give  satisfactory  results 
with  the  medicinal  iron  preparations,  particularly 
where  ferric  iron  is  present.  It  is  recommended  to 
reduce  the  solutions  with  iron  powder,  filter,  and 
carry  out  the  test  for  arsenic  with  the  filtrate ;  if 
blank  tests  are  carried  out  at  the  same  time,  the 
alteration  in  colour  duo  to  the  presence  of  arsenic 
Is  readily  detected.  Limits  for  the  sensitiveness 
under  various  conditions  arc  given  (cf.  Wallrabc, 
B.,  1928,  172).  "  8.  I.  Levy. 

Titrimetric  determination  of  tervalent  arsenic 
by  oxidation,  P.  G.  Germuth  (Amer.  J.  Pharm., 
1927,  99,  751— 754).— Arsenious  acid  is  oxidised 
rapidly  and  quantitatively  by  means  of  0*1  A  -potass¬ 
ium  permanganate  solution  in  the  presence  of  a  trace 
of  potassium  iodide,  which  acta  catalytic  ally.  The 
reaction  takes  place  in  the  presence  of  mineral  acids 
and  the  use  of  an  indicator  or  sodium  hydrogen 
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carbonate  solution  is  unnecessary.  The  titration 
can  be  carried  out  at  any  temperature  up  to  95°,  A 
slight  correction  is  necessary  for  the  oxidation  of  the 
small  amount  of  potassium  iodide  added.  Other 
iodides  are  not  as  effective  as  the  potassium  salt. 

S.  Coffey. 

Determination  of  permanganic  and  arsenious 
acids,  N.  Kan6  (ScL  Hep,  Tohoku,  1927, 16,  873— 
879), — To  avoid  the  irregularities  usually  observed 
in  the  direct  titration  of  arsenious  acid  with  per¬ 
manganate,  an  excess  of  the  latter  should  be  added, 
a  measured  volume  of  standard  hydrogen  peroxide 
solution  run  in  until  the  solution  is  colourless,  and  the 
titration  finished  with  permanganate ;  with  this 
procedure  sharp  end-points  and  regular  results  are 
obtained.  The  oxidation  of  the  arsemto  solution 
may  be  carried  out  in  alkaline  solution,  the  liquid 
being  acidified  after  adding  an  excess  of  permanganate 
and  the  above  procedure  followed.  For  the  determin¬ 
ation  of  permanganic  acid  with  arsenious  acid  the 
solution  of  the  former  is  added  to  an  alkaline  solution 
of  the  latter,  the  mixture  acidified  with  hydrochloric 
acid,  potassium  iodide  added  to  reduce  manganic 
compounds,  the  solution  neutralised  with  sodium 
hydrogen  carbonate,  and  the  excess  of  arsenious  acid 
determined  iodometrically.  A.  it.  Powell. 

Determination  of  boric  acid  in  glass.  A.  A. 
Matschioin  and  T.  Korzuchina, — See  B.,  1928,  91. 

Potent! ometric  titration  of  boric  acid  in  the 
presence  of  certain  inorganic  salts*  M.  G. 
Mellon  and  F.  It.  Swim',— See  B.,  1928,  86. 

Determination  of  sodium  diborate.  M. 
Francois  and  L.  Seguin. — Sec  B.,  1928,  87. 

Volumetric  determination  of  small  amounts 
of  carbonic  acid  and  free  ammonia  present  in 
distilled  water.  N.  Bjereitm  (Annal,  Acad.  ScL 
Fennicse,  1927,  A,  29,  Ho,  1  )< — Carbonic  acid  and 
free  ammonia  (or  ammonium  carbonate)  may  be 
determined  in  distilled  water,  containing  about 
0*5  X  I0~5  g.-nioL  of  either  substance  per  litre,  by 
titration  w  ith  0  0lAT-sodium  hydroxide  in  an  atmo¬ 
sphere  of  air  free  from  carbon  dioxide,  using  0*4  c.c. 
of  a  special  mixed  indicator  per  litre  of  water.  The 
indicator  is  composed  of  5  g,  of  phenolphthalein  and 
1  g,  of  methyl-red  dissolved  in  a  litre  of  alcohol. 
The  alkali  is  added  until  the  tint  ol  the  solution  is 
similar  to  that  of  a  sodium  phosphate  solution, 
pm  8*5 — 9,  containing  the  same  amount  of  indicator ; 
at  this  stage  the  carbonic  acid  is  present  as  hydrogen 
carbonate.  The  pkl  value  is  then  adjusted  to  5*5—5 
with  0*01  Adi yclroehlorie  acid  in  a  similar  manner, 
when  the  carbonic  acid  is  present  as  such.  From 
these  values  the  ammonia  and  carbon  dioxide  con¬ 
tents  are  calculated.  The  following  corrections  are 
applied  :  (a)  for  the  acid  and  alkali  values  of  the 
indicator,  (6)  for  absorption  of  the  reagents  by  the 
walls  of  the  flask,  (c)  for  the  amount  of  carbonic 
acid  present  in  a  form  other  than  that  assumed  at 
each  stage,  (d)  for  the  amount  of  hydroxyl  and  hydro¬ 
gen  ions  present  at  each  end-point.  The  method  is 
tested  by  analysis  of  very  dilute  solutions  of  sodium 
carbonate  and  hydrogen  carbonate. 

G.  A,  C.  Gough, 


Substitution  of  sodium  for  potassium  com¬ 
pounds  [as  reagents].  A,  R,  Smith  and  F.  C. 
Vilbranbt. — See  B,,  1928,  122. 

Tartrate  modification  of  the  cobaltinitrite 
method  for  the  gravimetric  deterininatioii  of 
potassium.  M.  WiK.ro  (Z.  anal.  Chem.,  1927,  72, 
345- — 359;  ef.  A,,  1926,  491). — The  empirical  method 
previously  described  has  been  modified  to  obtain 
s  t-oi  eh  ei  ometric  results.  The  potassium  chloride 
solution,  which  should  bo  at  least  0*05#,  is  treated 
with  1*5—2  times  its  volume  of  the  reagent  described 
below,  the  mixture  is  treated  with  3  g,  of  sodium 
chloride  for  every  10  e.c,,  heated  to  incipient  boiling, 
allowed  to  cool,  and  filtered,  and  the  precipitate 
of  HaCk>0C4H40e,7K2NaCo(N02)fi,H20  is  washed  with 
dilute  acetic  acid,  then  with  alcohol,  dried  at  110— 
120°  for  20  min.,  and  weighed;  it.  contains  15*98%  of 
potassium.  The  reagent,  which  is  prepared  immedi¬ 
ately  before  use,  is  made  by  mixing  2  vole,  of  sodium 
nitrite  solution  (50  g./lOO  c.c.)  with  1  vol.  of  cobalt 
nitrate  solution  {50  g.  of  crystals/100  c.c,),  and  3  g. 
of  tartaric  acid  in  fine  powder  are  stirred  in  to  every 
27  c.c,  of  the  mixture ;  after  evolution  of  nitrous 
fumes  has  ceased,  the  solution  is  cooled  to  10°  and 
filtered,  and  the  filtrate  heated  to  75°,  treated  with 
hydrogen  peroxide,  heated  to  85°,  and  cooled  for  use* 

A.  R.  Powell. 

Origin  of  the  error  in  the  precipitation  of 
barium  sulphate.  I).  Balarev  (Z  anal.  Chem., 
1927,  72,  303— 306). —Detenu inations  of  the  loss  of 
water  and  change  in  specific  gravity  of  specimens  of 
barium  sulphate  which  were  precipitated  at  the 
ordinary  temperature,  dried  at  120°,  and  then  heated 
to  redness  show  that  the  precipitate  has  a  porous 
structure,  and  contains  many  fine  capillaries  and 
internal  surfaces.  Microscopical  examination  of  a 
specimen  which  was  left  in  contact  with  potassium 
permanganate  solution  for  several  days  confirmed 
this  view.  Hence  the  error  is  due  to  the  adsorption 
of  ions  and  molecules  from  the  solution,  and  not  to 
the  formation  of  complexes  of  the  type  BadS04,BaCL 

F.  S.  Hawkins. 

Volumetric  determination  of  barium  as 
chromate.  A.  Mazzucchelli  and  B.  Romani 
(Gazzetta,  1927,  57,  900 — 913). — It  has  been  shown 
by  a  number  of  control  experiments  that  it  is  impossi¬ 
ble  to  precipitate  quantitatively  silver  and  barium 
chromates  successively  since  they  form  solid  solutions 
with  each  other;  approximate  results  are  obtained 
by  successive  precipitation  in  45%  alcohol. 

B,  W.  Lunt. 

Volumetric  determination  of  magnesium.  J* 

Von  dree, — See  B,,  1928,  94. 

Rapid  determination  of  lead.  G.  Spacu  and 
J.  Dick  (2,  anal.  Chem.,  1927,  72,  289 — 293). — When 
a  solution  of  ammonium  thiocyanate  (2  g.)  and 
pyridine  (1  ex.)  is  stirred  with  not  more  than  0*3  g, 
of  lead  as  an  aqueous  solution  (50  c.c,)  of  a  salt,  the 
compound  Ph(0H)SCN  is  quantitatively  precipitated ; 
it  is  collected  on  a  Gooch  crucible,  washed  with 
dilute  pyridine  and  ammonium  thiocyanate  solution, 
95%  alcohol,  and  ether,  dried  for  60  min.  in  a 
vacuum,  and  weighed.  The  result  is  accurate  to 
0T%,  but  with  larger  quantities  of  lead  an  apprcci- 
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able  error  is  introduced  owing  to  the  solubility 
of  the  precipitate  in  the  ammonium  salts  present*  An 
acetate,  if  present,  must  be  removed  by  evaporating 
with  nitric  acid.  F,  S.  Hawkins. 

Gravimetric  determination  of  copper  as 
cuprous  thiocyanate.  I.  M.  Koltkoff  and 
G.  H.  F.  v.  d.  Mebne  (Z.  anal.  Chem.,  1027,  72,  337 — 
345).— The  gravimetric  determination  of  copper  by 
the  thiocyanate  method  gives  results  which  are 
correct  to  within  0*15%  of  the  copper  present  if 
the  precipitation  m  carried  out  in  warm  solutions  the 
acidity  of  which  does  not  exceed  0-5iY,  and  if  the 
amount  of  thiocyanate  added  does  not  exceed  that 
necessary  to  give  a  0*05Ar~ solution  when  all  the 
copper  has  been  precipitated.  In  more  concentrated 
thiocyanate  solutions  the  precipitate  redissolves  with 
the  formation  of  a  complex  salt.  The  presence  of 
cobalt,  nickel,  zinc,  manganese,  arsenic,  and  large 
amounts  of  iron  has  no  effect  on  the  results,  but 
tartaric  acid  must  be  added  if  the  solution  contains 
antimony,  bismuth,  or  tin.  After  precipitation  the 
solution  should  be  set  aside  for  24  lira.,  then  filtered 
through  a  glass  or  porcelain  crucible  with  porous 
bottom,  ami  the  precipitate  dried  at  110—120°  for 
at  least  3  hrs.  The  method  is  suitable  for  the  deter¬ 
mination  of  copper  in  pyrites.  A.  It.  Powell. 

Titrations  by  Fajans*  method.  II.  Determin¬ 
ation  of  mercurous  and  bromide  ions.  R.  Bur- 
stein  (Z.  anorg.  Chem.,  1928,  168,  325 — 326 ;  of, 
A.,  1927,  847). — If  mercurous  nitrate  solution  m  added 
to  a  solution  of  potassium  bromide  to  which  sodium 
alizarinsulphonate  has  been  added  as  indicator,  the 
point  of  equivalence  is  shown  by  the  yellow  colour 
of  the  solution  changing  to  reddish -violet.  Mercury 
may  therefore  be  determined  by  adding  to  the  solution 
an  excess  of  potassium  bromide,  and  titrating  the 
excess  with  standard  mercurous  nitrate  solution. 

R.  CtTTHXLL. 

Dissolution  of  sulphides  in  mixtures  of  acid 
and  hydrogen  peroxide.  A.  S.  Komarovsky  (Z. 
anal.  Chem.,  1927,  72,  293 — 295). — Mercuric  sulphide 
dissolves  in  warm  4 A7- hydrochloric  acid,  to  which 
6%  hydrogen  peroxide  solution  is  added  drop  by  drop. 
Calomel  dissolves  in  2 A7- hydrochloric  acid  containing 
hydrogen  peroxide.  Nickel  and  cobalt  sulphides  are 
soluble  in  &  mixture  of  dilute  acetic  acid  and  3% 
hydrogen  peroxide  solution.  The  presence  of  mercury 
can  be  confirmed  by  adding  alkali  hydroxide,  when 
mercury  is  precipitated  in  the  presence  of  hydrogen 
peroxide,  and  yellow  mercuric  oxide  in  its  absence. 
Nickel  is  confirmed  by  means  of  di me thylglv oxime, 
and  cobalt  by  Vogel's  method.  F.  S.  Hawkins. 

Gallium,  I,  Arc  spectro  graphic  detection 
and  determination  of  gallium.  II.  Extraction 
of  gallium  from  lepidolite*  J.  Parish  and  TX  A* 
il0LT  (J-  Physical  Chem.,  1928,  32,  142—147).— 
these  methods  are  described  together  with  the  results 
of  a  spectrograph ic  examination  of  55  minerals  for 
the  presence  of  gallium.  A  0*007 %  yield  of  this 
<  lenient  was  obtained  from  lepidolite. 

.  ,  L,  8.  Theobald. 

Determination  of  manganese  in  steel  by  the 
Proctor  Smith  reaction  in  presence  of  phos¬ 
phoric  acid,  B.  G  Muxerjee  —See  B.,  1928,  94. 


Detection  and  determination  of  small  quail™ 
titles  of  manganese  in  water.  It.  Schmidt. — See 
B.s  1928,  110. 

Colorimetric  determination  of  [traces  of] 
manganese.  A.  C.  Janzio— See  B.,  1.1)28,  142. 

Detection  of  cobalt  by  Tananaev's  spot 
method.  A.  Komarovski  and  B.  Qvetschkin 
(Chimiko-farm.  Vcstnik,  1926,  Nos.  5—6,  9—10; 
Chem.  Zentr,,  1.927,  i,  3021). — Tananaev’s  method  for 
the  detection  of  cobalt  with  potassium  thiocyanate, 
stannous  chloride,  and  aniline  has  no  advantage  over 
Vogels  method  using  potassium  thiocyanate  alone. 

A.  A.  Eldribob. 

Digallic  acid  as  a  reagent  for  earth-acids. 
W.  R,  Schoeller,— See  B.,  1928,  87, 

Volumetric  determination  of  antimony  and 
arsenic.  P.  E.  Winkler  (Helv.  Cliim.  Acta,  1927, 
10,  837—842), — -See  A.,  1927,  1160. 

Determination  of  antimony  as  tetr oxide  with 
membrane  filters  and  porcelain  filtering  cruc¬ 
ibles,  A.  Simon  and  W.  Neth  (Z.  anal.  Chem., 
1927,  72,  307 — 316). — The  antimony  is  precipitated 
as  sulphide  by  passing  hydrogen  sulphide  for  1  hr. 
through  a  boiling  solution  containing  10%  of  con¬ 
centrated  hydrochloric  acid.  An  equal  volume  of 
saturated  aqueous  hydrogen  sulphide  is  added,  the 
mixture  cooled  (30  min.),  the  precipitate  collected 
and  washed  with  0-5Ar-hydroehlorie  acid  saturated 
with  hydrogen  sulphide.  In  this  way  the  formation 
of  a  colloidal  sol  is  avoided.  If  a  membrane  filter 
is  used,  the  sulphide  is  transferred  to  a  weighed 
crucible,  and  oxidised  gradually  with  nitric  acid  of 
increasing  concentration.  The  sulphuric  acid  formed 
is  removed  by  evaporation  on  a  water- bath,  followed 
by  gentle  heating,  and  the  crucible  is  gradually 
heated  to  820 — 900°  in  an  electric  oven,  and  dried  at 
this  temperature  for  30  min.  When  a  filtering 
crucible  is  used,  the  oxidation  is  effected  by  placing 
the  sulphide  over  bromine  and  fuming  nitric  acid  in  a 
desiccator.  By  using  these  filters  no  filter -paper 
contaminates  the  precipitate  and  no  reduction  to 
the  trioxide  occurs  on  heating.  Results  accurate  to 
0*1%  are  obtained  by  both  methods. 

F.  S,  Hawkins, 

Determination  of  gold  and  silver  in  sea-water. 
M,  Yasxjda  (Bull.  Chem,  Soc.  Japan,  1927,  2,  321— 
323 ) .  — Mercuric  chloride  is  added  to  the  sea-nater 
and  reduction  effected  by  magnesium  and  hydro¬ 
chloric  acid.  The  mercury  deposit  containing  the 
gold  and  silver  originally  present  in  the  water  is 
separated  and  ignited,  A  bead  of  metal  is  then 
obtained  by  the  usual  assay  methods.  If  white,  the 
bead  is  treated  at  once  with  nitric  acid.  If  yellow, 
it  is  first  dissolved  in  a  drop  of  mercury.  Quantities 
of  gold  and  silver  of  the  order  3 — 20  and  20 — 70 
ing./m,3,  respectively,  were  found  in  Japanese  sea¬ 
water.  J,  S.  Carter. 

Hand  spectroscope  with  new  reagent  tube 
condenser.  F,  Lowe  (Chem.  Fabr„  1928,  3—4).— 
Two  tubes  for  the  solution  to  be  examined  are  mounted 
in  the  prism,  which  is  fixed  relatively  to  the  lamp  and 
condenser.  The  spectra  corresponding  with  the  two 
tubes  appear  in  the  eye-piece  as  vertical  bands  side 
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by  side  and  Iiaving  a  common  boundary ;  a  wave¬ 
length  scale  is  projected  so  as  to  appear  at  one  aide 
of  the  double  band.  S.  I.  Levy. 

Apparatus  for  observing*  fluorescence  by  ultra¬ 
violet  illumination.  G,  K5orl  (Cham.  Fabr.,  1028, 
55 — 66). — The  light  from  a  “  spot-light  tungsten  arc 
lamp  is  filtered  through  a  water-cooled  quartz  filter 
silvered  on  the  outside  to  remove  visible  rays,  and 
the  remaining  ultra-violet  rays  are  reflected  on  to  the 
illuminating  mirror  of  a  microscope  if  transparent 
objects  are  to  be  examined,  or  on  to  the  surface  of 
opaque  objects  by  means  of  a  spherical  dark-field 
illuminator.  In  order  to  photograph  the  fluorescence 
the  ultra-violet  rays  must  be  absorbed  by  passing 
the  emergent  light  from  the  eye-piece  oi  the  micro¬ 
scope  through  a  5  mm.  layer  of  a  solution  containing 
0-5  g,  of  triphenyl  methane  in  70  e.e,  of  alcohol.  The 
luminescence  rays  pass  unabsorbed  through  this 
solution  and  are  photographed  on  panchromatic 
ultra-rapid  plates.  A.  R.  Powell. 

Immersion  fluid.  S.  H.  Bertram  (Chem.  Week- 
blad,  1928,  25,  24). — A  very  cheap  fluid,  having 
almost  the  same  refractive  index  and  dispersion  as 
cedar  oil,  is  prepared  by  dissolving  35  parts  of  pale 
colophony  and  15  parts  of  naphthalene  in  50  parts  of 
sesame  oil  by  gentle  warming,  treating  with  a  little 
fuller’s  earth,  and  filtering.  S.  I.  Levy. 

Comparison  ol  attack  and  utility  of  modern 
filtering  apparatus.  A.  Simon  and  W.  Jfera 
(Cheat.  Fabr.,  1928,  41 — 49). — The  resistance  of  Jena, 
Berlin,  Haldemvanger,  and  quarts  filtering  crucibles 
to  attack  by  various  reagents  has  been  compared  by 
observing  losses  in  weight  suffered  under  comparable 
conditions.  A  study  has  also  been  made  of  the 
rapidity  and  efficiency  with  which  the  various  types 
of  filter  can  deal  with  the  different  kinds  of  precipitate 
commonly  obtained  in  analysis,  e.g.%  aluminium 
hydroxide,  barium  sulphate,  silver  chloride,  etc. 
There  is  little  difference  between  the  types  of  crucible 
examined  as  regards  resistance  to  attack  by  reagents 
other  than  hot  alkali.  For  hot  alkalis  quartz  and 
Jena  glass  are  considered  best.  The  authors  do  not 
recommend  the  use  of  Jena  blue  frit  crucibles. 

H.  Ingleson. 

Rotary  filter  stand,  W.  M.  Shaw  (Ind,  lug. 
Chem,,  1928,  20,  100 — 101). — A  circular  filter  stand 
possesses  three  shelves  fastened  by  set  screws  to  a 
tube  slipped  over  the  central  upright.  They  accom¬ 
modate  respectively  wash-bottles,  funnels,  and  beakers 
and  can  be  rotated  as  a  unit  for  easy  access,  enabling 
12  fil t rations  to  be  performed  simultaneously  in  very 
limited  space.  0*  Irwin. 

Hydraulic  lilt  for  gas-analysis  apparatus. 
E.  J.  Tauch, — See  B.,  1928,  71. 

Improved  lighting  source  for  m.-p.  apparatus. 
E,  Y»  Fasce  (J.  Amer,  Chem.  Soc.,  1928,  50,  252— 
253),— The  light  from  an  enclosed  100- watt  lamp  is 
directed  on  to  the  substance  in  the  m.-p.  tube  by 
means  of  a  rod  of  glass  or  quartz,  4  cm.  x  8  mm, 

F.  G,  Willson. 

B.-p.  apparatus  for  calibrating  thermocouples . 
T.  He  Vries,— See  B,,  1928,  71. 


Electrical  heating*  equipment  for  chemical 
work.  G.  Angel. — See  B.,  1928,  97, 

Constant  temperature  hath.  A.  V.  Hill  (J.  Sen 
Instr.,  1928,  5,  24 — -25).— The  temperature  of  water 
in  a  Dewar  vessel,  a  few  degrees  above  that  of  the 
room,  may  be  kept  constant  within  0*0005°  by  hand 
adjustment  of  a  rheostat.  Incipient  changes  in 
temperature  are  detected  by  a  resistance  thermometer 
actuating  a  very  sensitive  galvanometer. 

G  W.  Gibby. 

Continuous  vacuum  distillation  apparatus. 
R.  Rummer  (Chem.  Fabr.,  1927,  7). — The  apparatus 
is  entirely  of  glass,  with  ground  joints,  all  parts 
being  standardised.  Two  receivers  are  provided,  so 
arranged  that  the  distillate  may  be  passed  from  the 
first  to  the  second,  and  thence  withdrawn,  without 
interrupting  the  distillation.  By  means  of  a  dropping 
funnel  with  joint  ground  in  to  the  distilling  flask, 
continuous  addition  of  fresh  liquid  to  the  latter  may 
be  made.  S.  1.  Levy. 

Isothermal  calorimetry  at  high  temperatures. 
A.  Magnus  and  F.  Oppbnheimer  (Z.  anorg.  Chem,, 
1928,  168,  305 — 308). — An  isothermal  calorimeter 
suitable  for  determining  the  latent  heat  of  fusion  of 
substances  with  high  m.  p,  is  described.  The  sub¬ 
stance  is  placed  in  a  crucible  with  a  double  jacket 
between  the  walls  of  which  is  a  heating  coil ;  the 
crucible  is  contained  in  a  tube  surrounded  by  an 
evacuated  jacket  containing  a  second  heating  coil. 
By  means  of  the  latter  coil,  the  substance  is  heated 
almost  to  its  m.  pf,  and  when  the  temperature  has 
become  steady  a  current  of  known  strength  and 
voltage  is  passed  through  the  coil  round  the  crucible 
until  a  sharp  rise  in  temperature  of  a  thermocouple 
in  the  melting  mass  indicates  that  fusion  is  complete. 
From  the  total  quantity  of  electricity  passing  through 
the  coil  nearer  the  crucible  and  the  voltage,  the  latent 
heat  of  fusion  may  be  calculated.  R.  Cuthill. 

Dispersion  electricity.  I.  H.  G,  Bos  (Chem. 
Weekblad,  1928,  25,  GG — 72). — The  name  is  suggested 
for  the  static  charges  resulting  from  the  dispersion  of 
a  substance  throughout  a  medium  or  milieu.  An 
apparatus  consisting  of  a  spray  jet  and  insulated 
chamber  is  employed  to  examine  the  electrification 
resulting  from  the  spraying  of  liquids  by  compressed 
air ;  the  potential  is  measured  by  means  of  an  electro¬ 
meter  and  condensers.  Tables  are  given  of  the 
potentials  obtained  with  water,  aqueous  solutions, 
petroleum,  and  alcohol,  using  pressures  up  to  4  atm. 
The  maximum  potential  obtained  in  any  series  of 
readings  Is  termed  the  “  Disperse!, M  Both  brass 
and  iron  sprays  gave  potentials  of  the  same  sign 
with  the  liquids  treated,  S.  I.  Levi:, 

Explosion  of  liquid- air-cooled  charcoal  tubes. 
J,  Taylor  (J.  Sci.  Instr,,  1928,  5,  24},— An  explosion 
may  be  caused  by  liquid  air  coming  into  contact 
with  highly  activated  charcoal  through  cracking  of  the 
charcoal  tube.  It  is  suggested  that  the  latter  should 
be  surrounded  by  a  thin  metal  tube. 

C.  W,  Gibry. 

Apparatus  for  preparing  [active]  aluminium 
chloride.  G.  A.  Dawson  (J.  Amer.  Chem.  Soc,, 
1928,  50,  133 — 134). — A  simple  pyrex  apparatus 


GEOCHEMISTRY. 


2m 


consists  of  a  'wide  tube,  heated  in  a  combustion 
furnace,  bent  at  one  end  (the  portion  near  the  bend 
being  wound  with  nichrome  wire)  and  opened  out  to 
a  funnel  which  fits  on  to  a  vessel  having  an  outlet. 
Hydrogen  chloride  is  passed  over  aluminium  kept  at 
dull  red  heat  in  the  horizontal  tube,  the  wound  portion 


near  the  bend  being  heated  to  the  necessary  tempera¬ 
ture  before  the  furnace  is  lit,  S*  K,  Tweedy* 
Florentium,  Tj  Holla  and  L  Fernandes 
(Gazzetta,  1927,  57,  924,  and  Z.  anorg,  Gliem.,  1927, 
169,  319 — 320). — Polemical  1  a  claim  for  priority, 

-W*  ft” 
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Relation  between  the  variations  of  pressure 
and  density  ol  the  air,  I).  Espubz  (AnaL  Fis. 
Quinn,  1927,  25,  490 — 493). — A  theoretical  paper  in 
which  arguments  are  advanced  in  support  of  the 
Loomis-Morley-Guye  hypothesis  (cf.  Moles,  A,,  1927, 
194),  "  *  J,  5.  Carter, 

Dust  storms  and  salt  storms,  F.  Boedas  and 
A.  Desfemmes  (Co nipt,  rend.,  1928,  186,  159 — 161 ; 
eh  A,,  1927,  1049). — As  the  result  of  a  dust  storm  in 
November,  1927,  a  sample  of  rain-water  from  Mont¬ 
pellier  was  found  to  contain  the  chlorine  equivalent 
of  3  3  g./m.~  of  sodium  chloride.  It  is  calculated 
that  during  the  dust  and  rain  storm  of  November, 
1926  (loc.  ciL)t  the  dust  particles  were  suspended  in 
the  atmosphere  for  57  days,  and  24  g./m.2  of  sodium 
chloride  were  deposited  during  this  period. 

J,  Grant, 

Composition  of  the  thermal  waters  from 
Bareges  (Hautos-Pyrenees),  R.  Robine  aud  M. 
Bejussieu  (J.  Pharm.  Chim.,  192$,  [viii],  7,  9 — 13). — 
Detailed  analyses  of  these  waters,  originating  from 
16  springs,  are  given,  together  with  those  of  previous 
investigators.  The  main  constituents  appear  to  be 
sodium,  calcium,  aluminium,  chlorides,  sulphides, 
sulphates,  and  silicates,  with  traces  of  lithium,  iron, 
and  phosphates.  One  water  contains  a  measurable 
quantity  of  manganese,  another  iodine,  and  a  third 
magnesium.  All  contain  a  fairly  large  proportion  of 
arsenic.  *  S.  Coffey. 

Rare  gases  from  some  Bulgarian  thermal 
springs.  N.  P.  Pentchev  (Compt.  rend,,  1928, 
186,  249 — 25 1 ;  cf.  A.,  1927,  955). — Further  deter¬ 
mination  of  the  gases  from  three  Bulgarian  thermal 
springs  have  shown  them  to  contain  nitrogen  (96*7 — 
98*7%),  with  traces  of  oxygen  (0*1%),  carbon  dioxide 
(0*2%),  argon  (1*3 — 1*7%),  and  helium  (0-014— * 
0*254%).  The  radium  emanations  were  T1 — 
119-Ox  1th10  curie  per  litre.  The  results  confirm  the 
astrophysical  theory  of  Mourcu  and  Lepape  and  are 
an  indication  of  the  geological  origin  of  the  rocks. 

J,  Grant. 

Mutual  relation  of  carbon  dioxide  and  pm  in 
sea-water  of  varying  salt  content,  E.  M.  Keeps 
(lot.  Rev.  ges,  HydiobroL  BL,  1926,  15,  240—257; 
Oheni.  Zcntr7  1927,  i,  3182).— Tables  aro  given. 

ith  increasing  carbon  dioxide  concentration  the 
i miter  action  of  sea  water  is  more  marked,  and  by 
diminution  of  the  alkali  reserve  it  is  smaller. 

A.  A.  Elpridge. 

Salinity  of  water  of  Gulf  of  Carpentaria.  G.  J. 
Burrows  (J.  Proc.  Roy.  Soc.  New  South  Wales, 
1926,  60,  21 1— 212). — The  chlorino  content  of  water 
taken  in  1911  from  various  parts  of  the  Gulf  of 


Carpentaria  was  less  than  that  of  a  sample  of  sea 
water  collected  off  the  coast  of  S3?dncy,  indicating 
that  tlio  water  of  the  Gulf  is  diluted  with  water 
containing  little  or  no  salt,  and  probably  discharged 
from  the  artesian  basin,  R.  Cu thill. 

Determinative  mineralogy.  P.  C,  Putnam, 
E.  J.  Roberts,  and  D,  H.  Selchqw  (Amor,  J.  Sci., 
1928,  [v],  15,  89— 102).— Lists  of  reagents  and 
apparatus  for  a  “  field  kit,”  with  general  remarks 
on  the  selection  of  material  and  on  micro -chemical 
tests,  are  given*  L.  J.  Spencer. 

Atomic  number  and  terrestrial  distribution. 
P.  Yinassa  (Atti  R.  Accad,  Lincei,  1927,  [vij,  5. 
940 — 945). — ’ The  large  proportion  of  iron,  nickel,  and 
cobalt  j  and  of  elements  of  atomic  number  less  than 
26,  in  the  earth’s  crust  is  discussed  with  reference  to 
atomic  stability  and  the  periodic  classification. 

R.  W.  Lunt. 

Silicic  acid  as  a  protective  colloid  in  the  origin 
of  Mediterranean  red  soils.  A.  Reifenberg  (Z. 
Pflanz,  Dung.,  1927,  10A,  159 — 186). — Silicic  acid 
sol  act-3  as  a  protective  and  pep  fc  Is  mg  agent  towards 
ferric  and  aluminium  oxides  and  hydroxides.  In 
cataphoresis  experiments  ferric  hydroxide  hydrosol 
in  the  presence  of  silicic  acid  sol  migrates  to  the 
anode  or  cathode  according  to  whether  silica  or 
ferric  hydroxide  is  in  excess.  When  considerable 
amounts  of  alkali  are  present  migration  is  always  to 
the  anode  irrespective  of  the  relative  proportions. 
The  iron  sol  is  protected  by  silica  against  the  floccul¬ 
ating  action  of  neutral  salts.  The  nature  of  several 
typical  red  soils  is  described  and  explained  on  this 
basis,  as  also  ia  the  high  silica  content  of  ferruginous 
strata  of  natural  limestones.  Ferric  hydroxide 
hydrosol  protected  with  silicic  acid  acquires  the 
property  of  remaining  defloceul&ted  in  the  presence 
of  limestone.  Further,  dialysed  silicic  acid  is  shown 
to  be  an  active  peptising  agent  for  naturally  occurring 
iron  in  veins  of  limestone.  A.  G.  Pollard. 

Isomorphous  replacement  of  silicon  by 
aluminium.  W*  Wahl  (Annal.  Acad.  Sci.  Fennicse, 
1927,  At  29,  No.  22).— It  is  suggested  that  the  ap¬ 
parent  anomaly  of  the  isomorphous  replacement  of 
quadrivalent  silicon  by  ter  valent  aluminium  in  sub¬ 
stances  of  the  pyroxene  and  melinite  groups  is 
actually  a  normal  phenomenon  in  which  silicon  with 
a  co-ordination  number  of  six  is  replaced  by  aluminium 
of  the  same  co-ordination  number. 

G.  A.  C,  Gough.  . 

Manganiferous  mineral  from  Kara-Tschagoir 
in  Fergana.  A.  Sattkov  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.  [Russia],  1926,  77 — 79 ;  Chem.  Zentr., 
1927,  ii,  7 96—7 9 7 ) .—The  black  mineral  has  d  2'985± 
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0*09,  and  contains  Fe203  2*7,  A1203  9*8,  ZnO  10*4, 
NiO  11*8,  CoO  1*4,  CnO  541,  CaO  0*08,  ¥*Os  4*3, 
MnOg  23*6,  EM  (-110°)  4*6,  Ha0  (  +  110")  1.9*9, 
insoluble)  2*95 ;  molybdenum  also  is  present, 

A,  A.  Elbridge. 

Natural  hydrated  magnesia ,  N.  Kurnakov 
and  V.  Oerhyh  (Mem.  Soc.  Russe  Min.,  1926,  [ii], 
55,  74 — 95 ;  Chem.  Zentr,,  1927,  ii,  797), — Brueitc 
has  d  2*360—2*396,  *>  1*5634,  c  +5840,  2F^2— 8°; 
nemalithite  has  d  2*310 — 2*397,  2F=18 — 26°,  De¬ 
hydrated  brucite  has  +6282,  1*6192.  The 

positive  double  refraction  becomes  negative  on  de¬ 
hydration  of  brucite,  and  again  positive  when  the 
dehydrated  mineral  remains  in  the  air.  The  two 
minerals  cannot-  be  differentiated  by  chemical  or 
thermal  investigation.  A.  A.  Eldridge. 

Hydro tal cite  and  pyroaurite,  N.  Kurnakov 
and  V.  Oernyh  (Mem.  Soc.  Russe  Min.,  1926,  [ii], 
55,  118—128 ;  Chem.  Zentr.,  1927,  if,  797).— The 
brucite  nucleus  is  present  in  both  minerals ;  in  hydro- 
taleite  it  is  associated  with  alumina  and  in  pyroaurite 
with  ferric  oxide.  Carbon  dioxide  (0—10*84%)  and 
water  (about  8  mols.)  are  also  present. 

A.  A.  Elbridge. 

Helium  content  of  uraninite  from  Karelia. 

V.  Chlopin  (Compt,  rend.,  Acad.  ScL  U.R.S.S. 
[Russia],  1926,  195—197;  Chem.  Zentr.,  1927,  ii, 
70S).— Six  samples  contained  4—5  c.c.  per  g,,  and 
two  0*3—04  e.c.  The  helium  content  is  thus  not 
proportional  to  the  lead  :  uranium  ratio. 

A.  A.  Eldridge, 

System  iron-oxygen-sulphur  in  the  formation 
of  stone  meteorites,  and  the  miner alogical 
nature  and  genesis  of  the  black  veins  in  such 
meteorites.  P.  Chiryinsky  (Z.  Min.  GeoL  Palaont., 
11)27,  A,  199 — 205;  Chem.  Zentr.,  1927,  ii,  800). — 
The  reactions  taking  place  in  the  formation  of  the 
meteorites  are  ;  GFe +30  +S=6Fe+S02  +  0=2Fe  + 
3FeO+FeS.  Oxidation  of  iron  by  oxygen  occurs 
only  after  complete  oxidation  of  silicon  and  man¬ 
ganese  has  taken  place,  whilst  sulphur  shows  a 
relatively  greater  affinity  for  iron,  forming  troilite, 
which  on  account  of  its  lower  f.  p.  fills  the  veins  and 
cracks.  The  black  veins  in  the  stone  meteorites 
consist  of  josite,  FeO,  and  troilite,  with  scorified 
silicate  material  and  some  iron.  The  ferrous  oxide- 
ferrous  sulphide  eutectic,  m.  p.  1060%  may  also  be 
formed.  The  reaction  3  Fe  +  S02 — FeS  +  2FeO  is 
exothermic,  and  proceeds  from  left  to  right  at  fairly 
low  temperatures.  A.  A.  Eldridge. 

Formation  of  radioactive  manganiferous  de¬ 
posits  from  Tan  ok  ami,  and  the  source  of  man¬ 


ganese  in  the  deep-sea  nodules.  S*  Iimoei  (Sci 
Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1927,  7,  249 — 
252). — See  this  vol.,  42. 

Green  kaolin  from  Tanokami.  S.  Ibiori  (Sci. 
Papers  Inti  Phys.  Chem.  Res.  Tokyo,  1927,  7,  253— 
257),— See  this  vol,  42, 

Microscopic  zircons  as  guide  minerals.  J. 
Zerndt  (Bull.  Acad.  Polonaise,  1927,  A,  363 — 377). — 
Statistics  are  given  of  the  crystallographic  features  of 
microscopic  zircons  in  granites  and  porphyries  from 
various  localities.  Similar  data  are  given  for  the 
zircons  present  in  the  Carpathian  sandstones,  and 
conclusions  are  reached  therefrom  as  to  the  probable 
sources  of  the  materials  of  these  sedimentary  rocks. 

L.  J,  Spencer. 

Hypersthene-andesite  of  Blair  Duguid,  near 
Allandale,  N.S.  Wales.  W.  R.  Browne  and  H.  P. 
White  (J.  Proc.  Roy.  Soc,  New  South  Wales,  1920, 
60,  372— 387),— The  hypers  the  ne-  andesite  of  the 
Blair  Duguid  hills  appears  some  distance  away  in 
an  altered  form  as  the  pebbles  of  a  conglomerate. 
This  change  has  apparently  been  effected  by  solutions 
of  magmatic  origin,  and  has  involved  the  addition 
of  both  sodium  and  potassium  to  the  rock,  and  the 
transformation  of  the  hypers thene  into  hidings  I  te  in 
some  places  and  into  carbonates  in  others. 

R,  CtITIlILL, 

Mineral  constitution  of  the  Broken  Hill  lodei 
F.  L.  Stillwell  (Austral,  Inst.  Min.  Met.,  1926,  64, 
97 — 172). — The  argentiferous  ore  now  worked  at 
Broken  Hill,  New  South  Wales,  consists  of  a  granular 
mixture  of  blende  and  galena,  other  minerals  being 
quite  inconspicuous.  Polished  sections  of  the  ore 
were  examined  under  the  microscope,  and,  with  the 
aid  of  etching  and  chemical  tests,  the  following 
minerals  were  identified  :  pyrite,  pyrrhotine,  mis- 
picked,  willyamite,  cnargite,  cubanite,  ehaleopvrite, 
tetrahedrite,  dyscrasite,  pyrargyrite,  etc.  These 
occur  in  small  amount  enclosed  in  or  intimately 
intergrown  with  the  blende  and  galena.  Gangue 
minerals  present  in  the  granular  aggregate  are  garnet, 
rhodonite,  and  ealcite.  L.  J.  Spencer. 

Zoning  of  mineral  deposits  in  British  Colum¬ 
bia.  G,  Hanson  (Trans,  Roy.  Soc.  Canada,  1927, 
[hi],  21,  IV,  119 — 126). — The  known  mineral 

deposits  of  British  Columbia  were  plotted  on  a  map 
to  show  their  relation  to  the  intruded  masses  of 
igneous  rocks.  In  the  mineralised  areas  the  general 
succession  is  tungsten,  gold,  copper,  zinc,  lead,  and 
silver,  as  one  proceeds  away  from  the  igneous  rock. 

L.  J.  Spencer. 
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Photochemical  changes  of  hydrocarbons.  S. 

Tglloczko.— See  this  voL,  255. 

Formation  of  hydrocarbons  from  propyl 
alcohol.  A,  Mailiie  and  Renaudie  (Compt,  rend., 
1928, 186,  238 — 240), — When  propyl  alcohol  is  passed 
over  uranium  oxide  at.  400—420°  hydrogen,  methane, 


unsaturated  hydrocarbons,  and  carbon  monoxide 
and  dioxide  are  evolved  and  a  yellow  liquid  con¬ 
sisting  mainly  of  propaldehyde  condenses.  The 
liquid,  after  removal  of  the  aldehyde  with  water, 
can  be  separated  into  a  hydrocarbon  fraction  con¬ 
sisting  chiefly  of  hexane  and  hexene  and  an  aldehyde 
fraction  containing  f+methylpentenal  and  af+di- 
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methyl-A«0-heptadienal,  to  the  breaking  down  of 
which  the  gases  mentioned  above  owe  their  origin. 

B.  W.  Anderson. 

Preparation  of  higher  acetylenes.  I.  De» 
halogenation  ol  aa-dichl orohept ane  in  the  vapour 
phase,  A,  J.  Hull  and  F.  Tyson  (J,  Amer.  Chem. 
Soc>,  1928,  50,  172 — 177). — aa-Dichloroheptane  is 
obtained  in  70%  yield  by  adding  heptaldehyde  to  a 
stirred  suspension  of  phosphorus  pentachloride  (1 — 
1*25  mols.)  in  benzene  at  not  above  20°,  It  is  de- 
halogenated  when  passed  over  soda-lime  at  360— 
430°,  the  highest  yield,  10%,  of  Aa-heptinene  being 
obtained  by  passing  100  g,  of  dichloroheptane  over 
300  g.  of  soda-lime  (50%  NaOH)  at  420°*  Substitution 
of  aluminium  silicate  for  soda-lime  results  in  increased 
decomposition.  The  AQ-heptinene  is  best  determined 
by  adding  it  to  a  5%  silver  nitrate  solution  in  95% 
alcohol,  when  the  double  salt,  C5II11’C*CAg>AgN03, 
is  precipitated.  The  salt  may  be  weighed  after  dry¬ 
ing  at  80°,  or,  preferably,  the  liberated  nitric  acid 
titrated  after  filtration  and  removal  of  excess  of  silver 
by  addition  of  sodium  chloride  (cf.  Belial,  A.,  1888, 
930).  F.  6.  Willson. 

Intramolecular  rearrangement  (of  alkyl 
halides]  by  photochemical  action,  (Mme.) 
Ramart-Lucas  and  F.  S  almg n~Legagne  ur. — See 
this  voL,  255, 

Identification  of  alkyl  and  aryl  halides.  E.  L. 
Hill  (J.  Amer.  Chem.  Soe.,  1928,  50,  187—168;  of. 
A.,  1926,  144). — Mercuric  alkyl  halides  may  be  pre¬ 
pared  as  previously  described  from  secondary  alkyl 
and  aryl  halides,  for  identification  of  these  compounds. 
The  following  are  described  :  mercuric  n-nonyl,  m.  p. 
10£F;  n-lauryl,  m.  p.  108°;  isopropyl,  m,  p.  93*5°; 
fi-phenylethyl,  in.  p.  169°;  o4 olyl$  m.  p.  168°,  and 

toJyl  bromide,  in.  p.  231"  (cf.  Pope  and  Gibson, 
J.CJS.,  1912,  401,  736).  E.  6.  Whxson. 

Alcoholysis  and  hydrolysis  of  some  alkyl 
halides  in  neutral  solution,  B.  H.  Nicolet  and 
I).  R.  Stevens  (J.  Amer.  Chem.  Soc.,  1928,  50,  135 — 
139). — The  rates  of  hydrolysis  and  alcoholysis  of 
propyl  and  isopropyl  bromides  and  iodides  in  boiling 
alcohol  containing  small  known  amounts  of  water 
have  been  measured  in  presence  of  calcium  carbonate 
to  remove  free  halogen  acids.  The  secondary  halides 
react  in  each  ease  more  rapidly  than  the  corresponding 
primary  halides  (cf.  Conant  and  Hussey,  A.,  1925, 
i,  493),  and  all  the  reactions  are  strongly  catalysed 
by  the  corresponding  mercuric  halides  (cf.  Burke  and 
Do  mi  an,  A.,  1909,  0,  987),  F.  G.  Willson, 

..  Reaction  between  aluminium  and  bromoforra* 
b.  Gambarjan  (Ber.,  1928,  61,  [JB],  177—179).— 
Aluminium  turnings,  suspended  in  chloroform,  are 
converted  by  bromine  into  a  black,  voluminous 
a  ^  ''  ‘  ■  '  ,  T  ^  **  in  ail  media.  The  same  product 
is  formed  when  aluminium  is  treated  with  a  deficiency 
ot  bromine  and  subsequently  with  chloroform  and, 
consequently,  directly  from  well-cleaned  aluminium 
and  bromoform.  The  change  probably  occurs  through 
production  of  acetylene  and  action  of  aluminium 
bromide  on  the  latter,  A  similar  behaviour  is  ex¬ 
hibited  by  5-tetrabromoe thane,  ethylene  dibromide, 
and  methylene  dibromide.  After  being  heated  in  a 


vacuum  at  200°,  the  product  retains  much  aluminium. 
Treatment  of  it  with  solvents  for  aluminium  bromide 
(carbon  disulphide,  pyridine,  acetophenone)  leaves 
residues  containing  aluminium,  whereas  an  almost 
ash-free  material  containing  38%  of  oxygen  is  obtained 
by  means  of  acetone.  The  ratio  C  :  H  appears  to  bo 
1:1.  H.  When. 

Reaction  of  isopropyl  iodide  with  mercuric 
chloride.  B*  H*  Nicolet  and  W.  M.  Potts  (J. 
Amer.  Chem.  Soe,,  1928,  50,  2 1 2 — 2 1 0) . — Mere  uric 
chloride  reacts  with  isopropyl  iodide  in  absolute  ether 
at  25°,  with  practically  quantitative  formation  of 
isopropyl  chloride  (cf.  Conant,  Earner,  and  Hussey, 
A,,  1 925,  i,  494).  The  reaction  velocity  is  proportional 
to  the  product  of  the  concentrations  of  the  two 
reactants  and  of  the  mercuric  iodide  formed.  It  is 
suggested  that  the  reaction  between  the  isopropyl 
iodide  and  the  mercuric  chloride  is  extremelv  slow, 
but  that  the  complex  Pr^I,HgI2  is  formed,  which 
then  reacts  more  rapidly  with  cither  mercuric  chloride 
or  chloride  ion.  P.  G.  Willson. 

Oxidation  of  certain  aliphatic  and  aromatic 
carbon  compounds  by  dichromate.  H.  Ark 
(J.C.S.,  1928,  46— 47).— Oxidation  by  potassium  di¬ 
chromate  and  sulphuric  acid  is  used  to  determine 
lower  alcohols  and  some  other  compounds,  by  titrat¬ 
ing  the  residual  dichromate  ion  {cf.  Grey,  J.C.S.,  1914, 
105,  2204;  A.,  1924,  ii,  208).  Formic  acid  is  oxidised 
at  concentrations  of  sulphuric  acid  at  which  propionic 
acid  is  stable ;  as  acetic  acid  is  not  attacked,  it  is 
suggested  that  mixtures  of  the  acids  might  be  analysed 
by  oxidation.  The  method  is  unsuitable  in  presence 
of  aldehydes,  or  of  halogen  or  imi no -compounds ; 
suecinamide,  acetamide,  carbamide,  and  a-aminoiao- 
butyric  acid  are  unaffected.  E.  W.  Wignall. 

Oxidation  of  polyhydric  alcohols  with  periodic 
acid.  L.  Malafrade  (Compt,  rend.,  1928,  186, 
382 — 384). — Oxidation  of  ethylene  glycol,  glycerol, 
erythritol,  adonitol,  and  mannitol  with  periodic  acid 
proceeds  in  the  cold  and  reaction  is  complete  after 
12  hrs.  The  number  of  molecules  of  periodic  acid 
reduced  to  iodic  acid  is  one  less  than  that  of  the 
hydroxyl  groups  in  the  alcohol.  The  method  can  be 
used  to  determine  small  quantities  of  polyhydric 
alcohols  in  aqueous  solution,  and  the  composition  of 
a  mixture  of  iodic  and  periodic  acids. 

When  aqueous  solutions  of  pure  periodic  acid  are 
treated  with  at  least  sufficient  alcohol  to  ensure  com¬ 
plete  reduction,  there  are  formed  acids  from  all  com¬ 
pounds  except  ethylene  glycol.  Increase  in  the 
quantity  of  the  reacting  alcohol  causes  a  diminution 
in  the  amount  of  acids  produced.  When  neither  of 
the  reacting  substances  is  in  excess  the  change 
is  [CH2*  OH  ]2[CH*  OH],*  +  {n  + 1  )HI04-2H*CH0  + 

fiH*C02H  +  (n  +■  1  )HI03.  .  H.  Burton. 

Catalytic  action.  XIX.  Catalytic  action  of 
reduced  copper  on  methyl  alcohol  S.  Komatsu 
and  S.  Suzuki  (Mem.  Coll.  Sci.  Kyoto,  1927,  10a, 
339 — 341 ). — Primary  alcohols  can  generally  be  decom¬ 
posed  by  heat  either  into  olefine  and  water  or  into 
hydrogen  and  aldehyde.  Methyl  alcohol  in  presence 
of  reduced  copper  as  catalyst  gives  a  mixture  of  form¬ 
aldehyde  and  ethylene.  The  yield  of  ethylene  is 
always  small,  but  rises  to  a-  maximum  of  3%  when 
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the  copper  is  made  from  copper  oxide  prepared  by 
igniting  the  nitrate  and  the  temperature  is  about 
500°,  The  yield  of  formaldehyde  rises  to  34*4%  at 
600°  with  the  same  form  of  metal.  Lower  temper¬ 
atures  or  copper  made  by  other  methods  gave  lower 
Yields,  ~  (X  D.  Langford. 

Reaction  between  diaryloxyi  so  propyl  alcohols 
and  phosphorus  oxychloride  in  presence  of 
pyridine.  D.  R.  Royd  and  3X  E.  Lad  hams  (J.C.S., 
1928,  215  —  221).  —  When  di  -  p  -  tolyloxy isopropyl 
alcohol  reacts  at  0°  with  excess  of  phosphor  ns  oxy¬ 
chloride  in  presence  of  pyridine,  the  product  obtained 
on  treating  the  reaction  mixture  with  ice  is  mainly 
di-pdolyloxymopropyl  phos phaU , 
(C7H?-O*CH2)2CH;O«P0(0H)2,  m.  p.  15S°s  but  if  the 
reaction  mixture  is  heated  at  100°  before  decomposi¬ 
tion  with  ice,  d  i -jp-tolyloxy  isopropyl  chloride  is 
formed,  together  with  a  comparatively  small  amount 
of  the  corresponding  pyridmium  salt,  isolated  as 
1  -ay-di -p4ol yloxyis opropyl pi/r i d in  mm  nitrate, 
C5H5N<CH{CH2*0*CtH?)2NG$,  in.  p.  165°  (decomp.) 
[chlorate,  m.  p.  153s  (violent  decomp.) ;  thiocyanate]* 
The  pyridinium  nitrate  is  decomposed  by  cold  aqueous 
alkali,  giving  p- cresol  and  certain  resinous  products, 
one  of  which  condenses  with  aniline,  yielding  a  deep 
red  compound,  m.  p.  117—119°  (decomp.).  When  a 
large  excess  of  phosphorus  oxychloride  is  not  present 
and  the  reaction  mixture  is  heated  at  100°  before 
decomposition  with  ice,  an  excellent  yield  of  bis-ay- 
di-pdolyloxyisQp ropyl  phosphate,  m.  p.  100°,  is  ob¬ 
tained,  together  with  a  small  quantity  of  a  phosphorus- 
containing  compound  (tri-ester?),  m.  p.  205—207°, 
a nd.  of  cii olyloxy isopropyl  chloride.  The  following 
substances  have  been  prepared  by  analogous  reac¬ 
tions  :  ay*d iph enoxyimpro pyl  phosphate ,  m,  p.  137— 
137*5°  |7 sodium  salt  (  +  10H2O),  m.  p.  54°];  bis-ay-di- 
phenoxyimp  ropyl  phosphate,  m.  p.  105° ;  ay-dt-o- 
tolyloxyiso propyl  phosphate  (sodium  salt,  -flOHgO) ; 
1-ay-d i-Q-iolylozyi&op ropyl p yridim um  nitrate,  m.  p. 
154° ;  1  -  ay -di  -  p  -  n  itrophenoxylsopropylpyridinium 

nitrate,  m.  p.  182° ;  ay -d  i-p  - nilrophenoxyis opropyl 
chloride,  m.  p.  186°. 

In  the  absence  of  pyridine,  d i aryl oxy i sopropyl 
alcohols  do  not  yield  the  corresponding  chlorides. 
Only  the  mono-  and  bis -esters  are  obtained.  An 
explanation  of  these  reactions  and  of  the  part  played 
therein  by  the  crystalline  additive  compound, 
(C$H5K)2,F0C13,  formed  from  pyridine  and  phosphorus 
oxychloride  is  advanced.  SI.  Clark* 

Preparation  of  arr  dihydr oxyheptane  (hepta- 
methylene  glycol)  and  ais-dibromo-u-propane. 
A.  Myller  and  E.  Rolz  (Monatshu,  1927,  48,  733 — 
7 36) . — Reduction  of  ethyl  piinelate  by  the  Bouvcault 
and  Blanc  method  affords  n-heptanc* a^-diol  (60% 
yield},  b.  p,  148 — 149° /10  mm.  [phenylcarbimlde, 
in.  p*  137°  (eorr.) ;  el  Dionncau,  A.,  1915,  i,  491]. 
Treatment  of  the  glycol  with  hydrobromic  acid  at 
130—140°  yields capdibromokeptane,  b.  p.  132°/ 11  rum., 
in  74%  yield.  H.  Burton. 

Acetone  compounds  of  pentaeryihritol.  L, 
Orthner  (Ber.,  1928,  61.  [B],  1 16 — 1  IS). — Pentaery¬ 
ihritol  impropylidenc  ether, 

OIe*<0-CH ">C^Glri  0H ) i  1U-  P'  12S  120°>  is  Pre’ 


pared  by  treating  pentaerythritol  with  aqueous 
acetone  containing  hydrogen  chloride.  The  diiso- 
propylidene  ether,  m.  p.  117—117*5°,  is  obtained 
from  pentaerythritol  or  its  isopropyl  idene  ether  by 
the  use  of  anhydrous  acetone  and  copper  sulphate. 
The  compound  prepared  by  Bougault  by  the  action 
of  sulphur  chloride  on  pentaerythritol  is  identified 
as  the  disulphite,  m,  p.  153 — 154°;  its  formation  is 
ascribed  to  the  presence  of  thionyl  chloride  in  the 
reagent.  H.  Wren. 

Mono  acetals  oi  pentaerythritol.  A.  Skrabal 
and  8.  Kalpasanov  (Ber.,  1928,  61,  [II],  55—57; 
cf.  A.,  1927.  27). — The  mono&cetals  arc  prepared  by 
treatment  of  1  mol.  of  pentaerythritol  with  1  mol.  of 
the  necessary  aldehyde  in  the  presence  of  concen¬ 
trated  hydrochloric  acid.  The  diacetals  simultane¬ 
ously  produced  are  separated  by  treatment  of  the 
product  with  cold  benzene ;  the  residue  is  extracted 
■with  hot  benzene  in  which  the  monoacetals  dissolve, 
whereas  unchanged  pentaerythritol  is  not  appre¬ 
ciably  soluble.  The  following  compounds  are  de¬ 
scribed  :  monoformal,  CH2<^QBp^2^>C(CH34OH)2fl 

m.  p.  40°;  monoacetal  t  m.  p.  104°;  mon  opr  opal,  m,  p. 
70°;  monomobulyral,  m.  p.  107°.  The  dipropal  has 
m.  p.  25°.  H.  When. 

Isomerisation  of  aromatic  trisnbstituted 
ethylene  oxides  and  the  re-arrangement  pheno¬ 
mena  involved.  R.  Lagrave  (Ann.  Ciiim.,  1927,  [x], 
8,  363 — 446). — Treatment  of  aa-diphenylAa-propene, 
m.  p.  51°  (dimer  ide,  m,  p.  130°),  with  perbenzoie  acid 
in  chloroform  solution  gives  aa-diphmyl^methyh 
ethylene  oxide,  b,  p.  178—180721  mm.,  m,  p.  34°, 
di  1*1038,  m15  1*5755  (cf.  Stoermer,  A.,  1906,  i,  583), 
which  isomerises  on  slow  distillation  into  oca-diphenyl- 
propan- P-one.  cta-Diphenylpropaldehyde  does  not 
isomerise  under  the  same  conditions.  Dehydration 
of  aa-diphenylbutan-x-ol  with  sulphuric-acetic  acids 
furnishes  ax-diphenyl- h^-butene,  b.  p.  160 — 163°/10 
mm.  (dimeride,  m.  p.  110— 11 1°),  which  yields  stsc-di- 
phenyl  -  &-ethylethyle  tie  oxide,  b.  p.  175— 180°:  1.8  mm., 
dj  1*1114,  nu  1*5790.  This  oxide  isomerises  at  its 
b.  p.  into  aa«  d  iphenyl  but  an-  {Lone  (85%)  and  aoc-di- 
phcnylbutaldehyd©  (15%).  Magnesium  isobutyl 
bromide  and  benzophenone  or  magnesium  phenyl 
bromide  and  ethyl  1 50  valerate  form  ax-diphenyl-y- 
mdkylbutene,  b.  p.  169 — 170°/20  mm.,  d|  0*9946, 
n15  1*5754,  which  yields  ax-diphenyl-^dmpropyleihylme 
oxide,  h,  p.  182— 183°/20  mm.,  dj  1*0507,  n1*  1*5550, 
isomerised  to  aa-diphenyl-y-mefchylbutan-p-one  (82%) 
and  aa-diphcnyl-p-tnethy lout aldehyde  (18%).  aa-Dt- 
phenylpentene,  b.  p.  170713  mm.,  di  1*0139,  n15 1*5768. 
yields  ax-diphenyl-^-n-propyldhylene  oxide,  b.  p.  175 — * 
180710  mm.,  di  1*052,  nn  1  *5595,  which  isomerises 
into  aa-diplienylpentan-p-0110.  aa-Biph  enyl  -  p-iso- 
bulyleihylene  oxide ,  b.  p.  196 — 197°/17  mm.,  di  1*035, 
nm  1*5555,  isomerises  into  aa-diphenyl-S-methyl- 
butan-P-one  (80%)  and  aa-diphenyby-methylvaler- 
aldehyde  (20%),  and  aa-dipkenyl-$-n~btdyleihylene 
oxide,  b.  p.  195—197717  mm.,  cfj  1*037,  w»  1*5485, 
gives  aa-diphenylhexan-  p-one  (80%)  together  with 
ax- diphenylhexa  1  dehyde  (20%).  a ay-Tri phenylprop - 
ene,  b.  p.  228 — 229° /1 5  mm,  (cf,  Patemo  and  Chieffi, 
A,,  1910,  i,  41),  furnishes  ax-diphmyl-$-ben zylethylem 


oxide,  m.  p.  69°,  'which  on  distillation  at  290°/95  mm . 
isomerises  into  aay-triphenylproimn-JJ-ono  (42%)  and 
aaS-triphenylpropaldehyde  (58%),  whilst  distillation 
under  ordinary  pressure  gives  diphenylmethane  and 
diphenylacetaldehyde .  Tripkenyldhylme  oxide ,  m.  p. 
77°,  furnishes  phenyl  diphenylm ethyl  ketone,  also 
produced  when  tri pheny  lethylene  glycol  is  heated 
at  180°,  If  this  last  reaction  is  carried  out  in  presence 
of  zinc  chloride,  a  small  amount  of  triphenylacetalde- 
hyde  is  produced  in  addition  to  the  ketone.  Dis¬ 
tillation  of  triphenyla  cetaldehyde  furnishes  triphenyl - 
inethane.  Triphenylethylene  when  treated  with 
excess  of  perbenzoic  acid  yields  in  addition  to  the 
oxide  about  20%  of  phenyl  di pheny Imethyl  ketone, 
whilst  hot  50%  oxalic  acid  converts  the  oxide  into 
the  corresponding  glycol.  The  examples  of  isomeris¬ 
ation  cited  above  are  explained  thus :  CPlvOOHR 
f  -0  '  I _ _J 

— >  CPhyCHR  — >  CHPhyCOR  (I)+CPh2R’CHG 
(II) ;  where  R=Mc,  Pr«,  and  Ph,  (I)  is  the  solo 
product,  but  if  R^=Et,  PrA  Bue,  B#,  or  0II2Ph, 
(I)  and  (II)  are  formed  at  the  same  time.  The 
saturation  capacity  of  the  two  phenyl  groups  is 
greater  than  any  combination  studied.  ' 

Magnesium  anisyl  bromide  reacts  with  diphenyl- 
acetaldehyde  to  form  «<x- diphtnyb$~anisyhihan~ (3 ~ol> 
m,  p.  160°,  which  is  oxidised  by  chromic-acetic  adds 
to  anisyl  diphentflmelhyl  ketone,  m.  p.  129 — 130°,  and 
dehydrated  by  acetyl  chloride  to  a a~diphenyl~$~ 
anisylethiflene,  m.  p.  84 — 85°  (dibromide,  m,  p.  132°). 
Hydrolysis  of  the  above  ketone  with  alcoholic  potass¬ 
ium  hydroxide  gives  anisic  acid  and  diphenylmethane. 
Treatment  of  the  ethylene  with  perbenzoic  acid  in 
ether  yields  ax-diphenyl an  is ylethylene  oxide ,  m.  p. 
194°,  which  isomerises  at  its  b,  p,  into  anisyldeoxy- 
benzoin,  m,  p.  85—86°,  This  change  is  represented 
CPh2‘0*CHR  — >  CPh.,*CHR  — >  COPh-CHPhR, 
i - f  6  •  ‘  s 

thus  demonstrating  the  high  saturation  capacity  of 
the  anisyl  group.  These  results  are  discussed  fully, 
as  are  the  cases  described  by  Tiffeneau  and  L4vy  (A., 
1926,  383,  818),  ~  H.  Burton. 

i  Hydrolysis  of  n-butyl  nitrate,  H,  Ryan  and 

.  J.  R.  Coyle  (Proe.  Roy.  Irish  Acad,,  1927,  37, 
361 — 367), — n-Butyl  nitrate  is  slowly  hydrolysed  by 
56%  aqueous  potassium  hydroxide  at  100  * ;  when 
refluxed  with  the  reagent  some  potassium  nitrite 
and  tarry  substances  are  formed.  Alcoholic  potass¬ 
ium  hydroxide  yields  similar  products  together  with 
traces  of  an  ether.  Acetic  anhydride  and  sodium 
acetate  have  no  action  on  the  ester,  whilst  the  action 
of  alcoholic  ammonia  is  very  slow.  The  addition 
oi  an  excess  of  hydrogen  sulphide  to  the  latter  reagent 
causes*  rapid  hydrolysis  with  the  deposition  of  sulphur 
arid  the  formation  of  traces  of  a  mercaptan.  The 
wuer  may  also  be  slowly  hydrolysed  with  iron  and 
acetic  acid.  "  "  ~  Q.  A.  d  Gough, 

Natural  optically  active  inositoltetraphos- 
phoric  ester,  S,  Posteknak  and  T,  Posternak 
(tompt.  ranch,  1928, 188,  261— 263).— The  picric  acid 
extract  of  the  phosphorus  compounds  in  wheat  gram 
311  klch  the  phosphatase  had  been  destroyed  was 
treated  with  barium  acetate  and  the  precipitate  thus 
formed  dissolved  in  just  sufficient  10%  hydrochloric 


acid.  The  crystalline  precipitate  which  then  settled 
corresponded  with  the  formula  (CeHla021P5,2H20)2Ba6 
(cf.  Anderson,  A.,  1920,  i,  801)  and  consisted  of  the 
mixed  salts  of  inositolhexaphosphoric  acid  and 
inos itoUelraphosphoric  mid,  a\p  —3*92°  for  the  free 
acid,  a},4 *  7*94°  after  neutralising  with  sodium 

hydroxide.  The  syrupy,  uncrystallisable  acid  last 
mentioned  forms  insoluble  alkaline-earth  and  heavy  - 
metal  salts  and  by  means  of  the  former  it  was  isolated ; 
it  is  formed  also  by  the  action  of  phosphatase  on 
sodium  mositolhexaphosphate,  and  this  is  probably 
the  manner  in  which  it  originates  in  the  seed, 

B,  W.  Anbebson. 

Hexaphenylethane  alkyl  sulphide  additive 
compounds.  V.  C,  Rogers  and  G.  Dougherty  (J. 
Arner.  Chem.  Soc,#  1928,  BO,  149—156).— Additive 
compounds,  {GPh5)2,SR2»  can  be  obtained  by  prepar¬ 
ing  triphonylmcthyi  from  triphenylmethyl  chloride 
and  mercury  in  methyl,  ethyl,  or  propyl  sulphide 
solution.  In  bromobenzene  solution,  the  rate  of 
oxidation  of  triphenyl  methyl  is  increased  by  the 
resenee  of  either  of  the  above  alkyl  sulphides.  When 
eated  at  150°,  the  methyl  sulphide  additive  product 
decomposes,  with  formation  of  complex  hydro¬ 
carbons  and,  apparently,  methyl  triphenylmethyl 
sulphide,  from  which  it  is  concluded  that  the  additive 
compounds  have  a  sulphoninm  structure, 

F,  G.  Willson. 

Chlorination  products  of  pp'-dichlorodiethyl 
sulphide.  S.  A.  Mumeobd  and  J.  W.  C,  Phillips 
(J.C.S.,  1928,  155— 162),— The  compounds  described 
by  Mann  and  Rope  (J.C.S.,  1922,  421,  594)  as  (I) 
app'-triehloro-  and  (II)  a  [3  flB'-tctrachloro-dicthyl 
sulphides,  obtained  by  the  chlorination  of  Pf&'-di- 
chlorodiethyl  sulphide,  are  re- investigated.  Analyti¬ 
cal  figures  for  (I)  and  (II)  agree  better  with  the 
formulae  C4H5G13S  and  C4H4OI4S,  respectively,  than 
with  the  formulae  assigned ;  it  is  suggested  that  the 
compounds  are  p - chlor oethyl- af  p'  (or  {Tp%diehIon> 
vinyl  and  a'p'J^trichloro  vinyl  sulphides  respectively. 
This  view  is  supported  by  their  stability  towards 
hydrolysis,  by  their  red  colour  with  sulphuric  acid, 
and  by  their  physical  properties  (of.  Lawson  and 
Dawson,  this  voh,  153).  E,  W.  Wignall. 

Action  of  thionyl  chloride  on  organic  acids. 
Jj .  McMaster  and  F.  F.  Ahmann  (J.  Araer,  Chem. 
Soc.,  1928,  50,  145 — 149). — Thionyl  chloride  converts 
chloro&cetic  acid,  but  not  trichloroacetic  acid  or 
glycine,  into  the  acid  chloride.  Oxalic  and  tartaric 
acids  are  unattached  by  thionyl  chloride,  succinic 
and  glutaric  acids  yield  anhydrides,  and  inalonic, 
suberic,  and  sebaeic  acids  form  dichlorides ;  maleic 
acid  yields  the  anhydride,  whilst  fu marie  acid  is 
unattacked.  The  nitrobenzoic  acids  all  yield  acid 
chlorides  with  thionyl  chloride,  but  with  difficulty  in 
the  case  of  the  p- derivative.  m-  and  p-Am ino benzoyl 
chlorides  can  be  obtained  similarly,  but  anthranific 
add  is  unaffected.  Salicylic  acid  yields  the  acid 
chloride,  but  pdiy&roxybenzoic  acid  is  unaffected, 
whilst  w- hydroxy benzole  acid  and  the  hydroxytoluic 
acids  yield  vitreous  solids  of  indefinite  composition. 
Phthalie  acid  is  converted  by  thionyl  chloride  into  the 
anhydride,  tsophthalic  acid  yields  the  di  chloride,  but 
terephthalic  acid  is  unaffected.  F.  G.  Willson. 
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Preparation  of  isobutyryl  chloride,  A.  REcsei 
(Chem.-Ztg.,  1928,  52,  22) . — isoB u tyric  acid  is  treated 
with  phosphorus  trichloride  and  the  product  distilled 
at  ordinary  pressure.  S.  I.  Levy. 

Purification  of  palmitic  and  stearic  acids, 
A.  L.  Wilkie  (J.S.C.I.,  1927,  46  ,  471 — 472t). — 
Reasonably  pure  palmitic  and  stearic  acids  may  be 
obtained  bv  fractional  distillation  under  diminished 
pressure  of  a  mixture  of  the  ethyl  esters  through  a 
column  of  the  Dufton  type,  150  cm.  long,  maintained 
at  a  uniform  constant  temperature.  The  appropriate 
fractions  are  hydrolysed.  W.  J.  Powell. 

Hydrogenation  of  methyl  oleate,  erucate, 
cet oleate,  and  clupano  donate.  S.  He  no  and  N. 
Kiizbi  (J.  Soc.  Chem.  Ind,  Japan,  1927,  30,  268— 
275). — The  ester  (0*5  g.)  was  hydrogenated  in  solution 
in  glacial  acetic  acid  or  ethyl  alcohol  in  the  presence 
of  platinum -black.  Methyl  oleate  and  erucate  were 
found  to  require  nearly  equal  lengths  of  time  for 
complete  hydrogenation ;  methyl  erucate  and  cetole- 
ate  required  less  time  than  methyl  elupanodonate . 
It  is  concluded  that  the  length  of  time  required  for 
the  complete  hydrogenation  is  nearly  equal  for  all 
those  members  of  normal  unsaturated  acids  that 
belong  to  the  same  series  and  have  nearly  equal 
mol.  wt.,  but  for  acids  of  different  degree  of  unsatur¬ 
ation  the  time  required  depends  entirely  on  the 
degree  of  unsaturation,  being  longer  as  the  acid  is 
more  unsaturated.  1ST,  Kameyama. 

Cork,  II.  F,  Zetzsche,  C.  Cholatnikov,  and 
K.  Scherz  (Helv.  Chini.  Acta,  1928,  II,  272—276). 
—When  pure  cork  (A.,  1927,  541)  is  treated  with 
iodine  in  chloroform  solution  for  9-13  weeks  there  is 
left  an  inelastic,  sandy  residue  (30 — 38%),  con¬ 
sisting  of  suberin Tree  cork  cells,  and  the  total  cellulose. 
It  does  not  contain  iodine,  whereas  the  portion  soluble 
in  chloroform  contains  about  45%  of  iodine  and  gives 
on  hydrolysis  traces  of  fatty  acids.  Cellulose  acetate 
is  not  affected  by  iodine  even  after  5  months.  The 
results  using  oxidised  and  phosphoric  acid  corks  are 
also  given.  It  is  concluded  that  the  cellulose  in  cork 
is  not  in  stable  combination  with  the  suberin. 

H,  Burton. 

Mechanism  of  the  oxidative  action  of  hydrogen 
peroxide  in  presence  of  ferrous  iron.  Oxid¬ 
ation  of  glycollic  acid.  S.  Goldschmidt  and  P, 
As kexasy. — See  this  vol.,  251. 

Biochemical  formation  of  optically  active 
lactic  acid.  Preparation  of  zinc  cl (—) -lactate. 
C.  Neuberg  and  M.  Kobel  (Annal.  Acad.  Sci. 
Pennies^  1927,  A,  29,  Mo.  8). — In  the  previous  experi¬ 
ments  (A.,  1927,  592)  it  is  probable  that  a  small 
amount  of  lactic  acid  was  formed  directly  from  the 
yeast.  G.  A.  G.  Gough. 

Determination  of  lactic  acid  in  sugar  solutions 
decomposed  by  alkali,  T.  E.  Friedemann  (J, 
Biol,  Chem.,  1928,  76,  75 — 87). — The  author's  method 
(A.,  1927,  806)  for  the  determination  of  lactic  acid 
may  be  applied  to  the  mixture  of  substances  obtained 
by  the  action  of  alkali  on  a  sugar,  the  error  under 
these  conditions  being  5 — 10%. 

C.  R.  Harington. 


Determination  of  mercury  salicylate  and 
lactate.  A.  Jonesco-Matin  and  C,  V.  Bordleano. 
—See  this  vol.,  313. 

Complete  history  of  Wohler1  s  first  organic 
synthesis.  W.  H.  Warren  (Ber.,  1928,  61,  [A], 
3 — 7 ) . — Attention  is  directed  to  the  fact  that  Wohler's 
work  on  the  action  of  cyanogen  on  ammonia  led  him 
to  the  isolation  and  identification  of  oxalic  acid  in 
1824  and  of  carbamide,  the  identification  of  which 
was  published  only  in  1828.  In  one  reaction,  there¬ 
fore,  Wohler  effected  the  synthesis  of  organic  com¬ 
pounds  of  vegetable  and  animal  origin,  respectively. 

H.  Wren. 

Influence  of  the  substitution  sequence  CH2,  O, 
S  on  reactivity  of  some  aliphatic  acids  and  their 
esters,  M.  H.  Palomaa  and  R.  Leimu  (Annal. 
Acad.  Sci.  Pennies,  1927,  A,  29,  Mo.  10).— The 
velocity  coefficients  of  hydrolysis  and  esterification, 
determined  in  a  50%  mixture  of  water  and  the 
respective  alcohol  at  25°  with  hydrogen  chloride  as 
catalyst,  of  the  following  esters  are,  respectively  : 
6*146,  0-424  for  methyl  glutaratc ;  6*689,  0-169  for 
ethyl  glutarate;  0*217,  0*357  for  methyl  diglycol  late ; 
0*152,  6*113  for  ethyl  diglycol  late ;  0*115,  6*272  for 
methyl  thiodiglycollate ;  0*076,  0*081  for  ethyl  thio- 
diglycollatc ;  0*304,  0*532  for  methyl  glycollate ; 

0*221,  6*183  for  ethyl  glycollate ;  6*288,  0*762  for 
methyl  propionate ;  0*186,  0*219  for  ethyl  propionate. 
It  is  observed  that  each  substituent  has  almost  the 
same  influence  on  the  velocity  coefficients  of  the 
ethyl  esters  as  it  has  on  those  of  the  corresponding 
methyl  ester.  G.  A.  C.  Gough. 

Determination  of  tartaric  acid  in  presence  of 
other  organic  acids.  E.  Rerniiauer  (Ocsterr. 
Chem.  Ztg.,  1928,  31, 4— 7) —Tartaric  acid  is  precipit¬ 
ated  as  potassium  hydrogen  tartrate  by  boiling  with 
potassium  acetate  and  glacial  acetic  acid  in  presence 
of  a  large  volume  of  96%  alcohol.  The  precipitate 
is  washed  with  66%  alcohol,  dissolved  in  warm  wrater, 
and  titrated  with  standard  alkali.  Details  of  the 
procedure  and  of  the  limits  of  accuracy  in  the  presence 
of  other  organic  acids  are  given.  S.  I.  Levy. 

Bismuth  salicylates  and  citrates.  P.  God- 
frin.— See  this  vol,  288. 

Hydroxy-acids  of  the  sugar  group.  I.  dA Sac- 
charic  and  cf -gluconic  acids.  K.  Rehorst  (Ber., 
1928,  61,  [R],  163 — 171) . — Crystalline  polyhydroxy- 
acids  of  the  sugar  group,  free  from  the  corresponding 
lactones,  arc  prepared  by  treating  solutions  of  suitable 
salts  with  slightly  less  than  the  calculated  quantity 
of  mineral  acid  and  pouring  the  products  into  ethyl 
alcohol  mixed  with  fsobutyl  or  amyl  alcohol. 
Evaporation  of  the  solutions  leaves  a  residual  solvent 
consisting  mainly  of  the  higher  alcohol,  from  which 
the  crystalline  acid  usually  separates  after  further 
concentration.  If  ethyl  alcohol  alone  is  used,  v?ater 
is  the  main  residual  solvent,  and  from  it  the  acid 
separates  as  the  lactone.  Thus,  potassium  hydrogen 
saccharate  is  converted  by  use  of  isobutyl  alcohol 
into  d -saccharic  acid ,  m.  p.  120 — 126°,  [«]g  +6*86° 
to  +26-66°;  mutarotation  is  due  to  the  formation 
of  the  lactone  and  occurs  simultaneously  with  a 
decrease  in  the  acidity  of  the  solution.  From  calcium 
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d -gluconate  and  oxalic  acid,  d -gluconic  acid ,  [a]20 
“G*7°  to  +12°,  is  obtained  by  use  of  amyl  alcohol ; 
tsobutyl  alcohol  causes  extensive  esterification.  The 
acid  passes  at  78°/12  mm.  into  a  mixture,  [a]D  +01° 
to  4*20°,  containing  much  B-  and  little  y- lactone 
with  possibly  some  unchanged  acid.  H.  Wren. 

Allenetetracarboxylic  acid.  II.  J.  Pxrscic 
(Bcr.,  1928,  61,  [J5],  33—38 ;  cf.  A.,  1927,  S5G).— 
The  action  of  sodium  hydrogen  carbonate  on  ethyl 
y -bromo - - d icar bethoxyglut ac onatc  proceeds  analog¬ 
ously  to  that  of  potassium  ethoxidc  {. loc .  cit. ),  leading 
very  slowly  to  the  formation  of  ethyl  sodio-ay-di- 
carbethoxyglutaconate.  This  compound  is  also  pro¬ 
duced  when  sodium  carbonate  in  boiling  absolute 
alcohol  is  used,  but  ethyl  all enetetracarboxy late  is 
also  formed  in  minor  quantity.  The  latter  compound 
is  the  main  product  of  the  action  of  anhydrous  normal 
sodium  phosphate  (prepared  by  heating  the  crystalline 
material  slowly  to  240°,  powdering  tho  product,  and 
heating  it  for  8  hrs.  at  260°  in  absence  of  air)  under 
similar  conditions.  Ethyl  carbonate  and  minimal 
quantities  of  ethyl  sodio  -  ay  -  dicar  bethoxyglut  acona  to 
are  also  formed.  The  phosphate  apparently  behaves 
merely  as  acceptor  for  the  liberated  hydrogen  bromide. 
Simultaneous  oxidation  and  reduction  are  observed 
during  tho  action  of  potassium  acetate  on  ethyl 
-bromo-ay-dicarbethoxyglutaeonate,  the  products 
eing  ethyl  dicarbethoxyglutac onatc  (identified  as 
ethyl  6-ethoxy-2-pyrone-3  :  5-diearboxy  late ,  m.  p. 
94° ),  ethyl  carbonate,  and  ethyl  ethanetetracarboxyl- 
ate ;  oxidation  thus  appears  to  result  in  the  removal 
of  the  central  carbon  atom  of  the  glutaconie  acid 
skeleton.  Pyridine  and  ethyl  y-bromo-  ay- dicar  b- 
ethcxyglutac onatc  afford  the  pyridine  salt  of  ethyl 
6-hydroxy-2-pyrone-3  :  5-diearboxylate,  decomp.  181% 
converted  by  boiling  concentrated  hydrochloric  acid 
into  carbon  dioxide  and  glutaconie  acid,  but  un¬ 
changed  by  boiling  ethyl  alcohol.  H.  Wren. 

Nature  of  the  hydrocarbon  group  of  thyxno* 
nucleic  acid.  P.  Thomas  and  E.  Maftjei  (XII 
Ink.  Cong,  Physiol.,  1926,  159;  Chem.  Zentr.,  1927, 
i,  2435).  Tho  six- carbon  sugar  of  thymonucleic  acid 
is  considered  to  be  related  to  glycuronic  acid. 

A.  A.  Elbridoe. 

S u Iphopyr o t ar t ar ic  acids.  II.  H.  J.  Backer 
f  J*  BuiNmo  (Bee.  trav.  chim.,  1928,  47,  111— 
f^is  vol.,  46) . — Methylsueeinic  acid  is 
sulphonated  by  excess  of  sulphur  trioxide,  forming 
mainly  z-sulpko- x-methyl&uceinic  acid  (+H20),  m.  p. 

7'  -TT77?omP*)  barium  (+2H20),  calcium 

lT,  2y)i  potassium  (4-Ho0)3  copper  (+6Ho0), 
mcW  (+7H20),  and  cobalt  (+7H20)  salts].  This 
acid  is  produced  by  the  interaction  of  ammonium 
ftulpnitc  and  ammonium  citrac  onatc,  mesaconate,  or 
a* biomo-a-methylsuccinate,  although  in  the  last  case 
some  a-hydroxy-a-metliylsuccinic  acid  is  formed  at 
the  same^  time.  Treatment  of  the  sulphonic  acid 
vit  j  brucine  gives  tho  brucine  hydrogen  salt  (+4Ho0), 
wiiieli  on  decomposition  with  ammonia  yields  am- 
monmm  el-tx-sulpho^-methylsuccinate,  [Jf]D  +31°  in 
water.  The  d -acid  has  [M]D  +33°  in  water,  whilst 
the  maium  salt  has  [jlf]D  +31°.  Ammonium-L a- 
8Ulpho*a -methylsuccinate,  [Jf]D  —31°,  is  obtained  by 
decomposition  of  the  normal  strychnine  salt  (+2H20). 


Bacemisation  of  tho  acids  or  their  salts  is  not  effected 
by  heating  at  100°.  H.  Burton. 

Constitution  of  the  hydrogen  sulphite  com¬ 
pounds  of  aldehydes  and  ketones.  F.  Baschig 
and  W.  Prahl  (Ber„  1928,  61,  [23],  179—189;  cf. 
A.,  1926,  ,598)  —  Schr oeter's  observation  (A.,  1926, 
1226)  that  the  production  of  p-hydroxypropyl-p- 
sulphonic  acid  by  hydrolysis  of  phenyl  propane -pp- 
disulphonato  and  its  non- identity  with  acetone 
bisulphite ,5  has  been  overlooked  by  the  authors 
(loc.  cit.)  and  lias  led  to  a  repetition  of  Schrocter's  work 
in  this  direction  (A.,  1919,  i,  517).  Phenyl  methane- 
disulphonate  (methionol)  is  conveniently  prepared 
by  the  action  of  m e t hanedis ulph onyl  chloride  on 
phenol  in  the  presence  of  benzene  and  pyridine  at 
0°  and  is  converted  by  2N- sodium  hydroxide  at  80° 
into  the  sodium  derivative ;  this,  with  methyl 
sulphate  in  boiling  toluene,  affords  phenyl  ethane- 
aa-disulphonate,  converted  by  tho  successive  action 
of  sodium  and  methyl  sulphate  into  phenyl  propane- 
pp-disulphonate,  identical  with  Schroeters  compound. 
Treatment  of  the  compound  with  barium  hydroxide 
loads  to  tho  formation  of  barium  sulphite  (mixed 
with  a  little  barium  carbonate)  in  ,  amount  corre¬ 
sponding  closely  with  the  loss  of  one  sulphonic  acid 
residue.  The  solution  contains  a  mixture  of  barium 
salts  which  arc  converted  for  purposes  of  separation 
into  the  corresponding  copper  salts,  one  of  which 
(A),  characterised  by  very  sparing  solubility  in  hot 
acetic  acid,  approximates  in  composition  to  copper 
(3  -  hydroxypropane  -  p  -  sulphonate.  A  second  salt, 
which  separates  when  the  solution  of  the  mixture  in 
hot  acetic  acid  is  cooled,  resembles  closely  copper 
propane- fi-sulphonaie  (prepared  for  comparison  from 
isopropyl  chloride  through  isopropyl  mercaptan),  but 
identity  cannot  be  assumed.  Attempts  to  prepare 
further  quantities  of  the  salt  A  by  the  same  method 
were  unsuccessful  and  the  copper  salt  which  separated 
in  these  eases  from  the  acetic  acid  is  not  identical 
with  that  described  above,  since  it  yields  a  barium 
salt,  C6H1207S2Ba,  transformed  into  a  non- homo¬ 
geneous  sulphonamide  and  oxidised  by  permanganate 
to  oxalic  and  sulphuric  acids,  with,  possibly,  methane- 
sulphonic  acid.  The  non-identity  of  salt  A  with 
copper  p  -hydroxypropane- ^sulphonate ,  y  ■ -  hydroxy prop¬ 
ane-  %-sulphonate,  and  a~hydroxypropane-$- sulphonate 
is  established  by  direct  comparison.  The  first  two 
are  prepared  by  sulphonation  of  isopropyl  and  propyl 
alcohols.  To  obtain  the  last,  glycerol  is  converted 
by  sodium  hydroxide  into  propylene  glycol  and 
thence  into  the  corresponding  chlorohydrin,  which 
yields  the  monoacetate.  This  substance  with  t  hi  onyl 
chloride  affords  p- chloropmpyl  acetate,  b.  p.  152% 
transformed  by  saturated  potassium  sulphite  solution 
at  126°  into  potassium  tt-hy  dr oxy propane^- sulphonate; 
the  copper  salt  derived  from  it  differs  entirely  from 
salt  A , 

Further  criticisms  of  the  authors5  views  have  been 
made  by  Binz  (A.,  1926,  1123);  these  are  regarded 
as  answered  by  Bazlen  (A.,  1927,  842).  Further 
confirmation  of  the  view  that  the  hydrogen  sulphite 
compounds  of  aldehydes  and  ketones  are  hydroxy  - 
sulphonie  acids  is  found  in  tho  Rontgcn-speetro- 
graphic  observations  of  Stalling  (“  Zusammenhang 


274 


BRITISH  CHEMICAL  ABSTRACTS , — A, 


zwischcn  chemischer  Constitution  und  A-Rontgen- 
Absorptionsspektra ,  ’  ’  Lund,  1927,  p,  168). 

H.  Wren. 

Formation  of  formaldehyde  and  of  sugars  by 
the  action  of  ultra-violet  rays  on  alkali  and 
alkaline-earth  hydrogen  carbonates.  G.  Mez- 
zadroli  and  G.  Gardano. — See  this  vol.,  255. 

Nonaldehyde  from  the  tetradecenoic  acid 
from  sperm  oil.  A.  Wagner  (Allg.  01-  Fett-Ztg., 

1927,  24,  340—341 ;  Chem.  Zentr.,  1927,  ii,  708),— 
Tetradecenoic  acid,  df  0*9018,  nf}  14549,  iodine  value 
107,  was  isolated  from  sperm-whale  oil,  and  con¬ 
verted  into  the  ozonide  which  on  decomposition  with 
water  yielded  nonaldehyde  (semicarbazone,  m.  p. 
80 — 84° ;  after  purification  with  hydrogen  sulphite, 
semicarbazone,  m.  p.  100° ;  oxime,  m.  p.  64°). 

A.  A.  Eldridge. 

Oxidative  synthesis  of  a  dialdehydic  carbo¬ 
hydrate,  C15H28015,  from  dextrose.  J.  A.  Man  del 
and  J.  R.  Niederl  (XII  Int.  Cong,  Physiol.,  1926, 
104 — 105  ;  Chem.  Zentr.,  1927,  ii,  242) . — Oxidation 
of  dextrose  with  barium  hypochlorite  solution  yields 
an  amorphous  compound  of  the  composition 
C15H28015,  [a] I,  +64°.  Reduction  affords  a  com- 
pound,  C15H32015j  [a]0  +98°  (acetyl  derivative,  m.  p. 
112—114°),  The  bisosazone,  C3<jH480j|N8,  has  m.  p, 
194°,  Oxidation  yields  monocarboxylic  and  dicar b- 
oxylie  acids,  C14H27014*C02H  and  C13H2B013(C02H)2, 
respectively.  A.  A.  Eldridge, 

Effect  of  certain  p-substitnents  in  the  alcohol 
on  affinity  and  reactivity  in  acetal  formation, 
J.  N.  Street  and  H.  Adkins  (J.  Amer.  Chem.  Soc., 

1928,  50,  162—167;  cf.  A.,  1927,  1172).— Under  the 
conditions  previously  laid  down,  the  percentage  con¬ 
versions,  at  equilibrium,  of  the  following  (^-substituted 
ethyl  alcohols  into  acetals  are  in  the  following  decreas¬ 
ing  order  :  (3 -amino-,  p -phenyl-,  (J-iodo~,  (Lethoxy- , 
p-methoxy-  (allyl  alcohol),  p-bromo-,  p-chloro-, 
p-carbothoxy- ,  and  P-nitro-cthyl  alcohol.  Generally, 
the  affinity  of  ethyl  alcohol  for  acetal  formation  is 
little  affected  by  p- substitution,  as  compared  with 
a- substitution.  The  following  acetals  arc  described  : 
acetal  of  ethylene  chlorohydrin,  b.  p.  109 — 110°/30 
mm. ;  ethylene  bromohydr in,  b.  p.  129 — 130°/20  mm.  ; 
$-melhoxyethyl  alcohol ,  b.  p.  100°/20 — 30  mm. ; 
p -ethoxytihyl  alcohol,  b.  p.  83 — 85°/10 — 15  mm, ; 
p-phenylethyl  alcohol,  b.  p.  201°/15  mm. 

F.  G.  Willson. 

Rate  of  synthesis  and  hydrolysis  of  certain 
acetals,  H,  Adkins  and  A.  E.  Broderick  (J. 
Amer.  Chem.  Soc.,  1928,  50,  178—185;  cf,  preceding 
abstract). — The  rates  of  reaction  of  acetaldehyde  with 
methyl,  ethyl,  isopropyl,  and  rc-butyl  alcohols  have 
been  determined  with  specially  purified  reagents,  in 
presence  of  hydrogen  chloride  (0*000465  g.  per  mol. 
of  alcohol ;  cf,  Adkins  and  Adams,  A,,  1925,  i,  785), 
Only  slight  differences  in  the  reactivities  of  the 
alcohols  for  acetal  formation  were  observed.  Assum¬ 
ing  the  immediate  formation  of  a  semiacetal,  with 
subsequent  bimolecular  reaction  between  the  latter 
and  the  alcohol,  the  values  of  the  bimolecular  reaction 
constant  diminish  steadily  in  the  period  between 
2  and  100  min.  from  commencement  of  reaction. 
Consistent  values  of  the  constants  are,  however, 


obtained  on  the  assumption  that  the  water  eliminated 
in  the  acetal  formation  is  largely  consumed  in  hydro¬ 
lysis  of  the  semiaeetah  With  the  same  concentration 
of  catalyst,  the  rate  of  hydrolysis  of  isopropyl  acetal 
is  much  less  than  that  of  the  synthesis,  whilst  the 
hydrolytic  reaction  constant  increases  somewhat  as 
the  reaction  proceeds,  both  these  phenomena  being 
ascribed  to  the  poisoning  effect  of  wrater. 

F.  G.  Willson. 

Relation  of  structure  of  ketones  to  their 
reactivity  and  affinity  in  acetal  formation.  H.  E. 
Carswell  and  H.  Adkins  (J.  Amer.  Chem.  Soc., 
1928,  50,  235—241 ;  cf.  preceding  abstract). — Ethyl 
formate  may  be  determined  in  presence  of  alcohol, 
ethyl  orthoformate,  a  ketone  and  its  acetal  by  treat¬ 
ment  of  the  mixture  with  sufficient  sodium  to  react 
with  the  alcohol  and  with  sodium  ethoxide,  and 
measuring  the  carbon  monoxide  evolved  (cf.  Geuther, 
Chem.  Zentr.,  1868,  39,  632).  Approximately  2  mols. 
of  carbon  monoxide  are  obtained  from  3  mols.  of 
ethyl  formate,  but  the  actual  amount  varies  slightly 
with  the  amount  and  kind  of  ketone  present,  probably 
owing  to  Claisen  condensation  of  the  ethyl  formate. 
Applying  this  method,  the  extent  of  acetal  formation 
from  ethyl  orthofonnate  and  the  following  ketones 
has  been  determined  :  acetone,  methyl  ethyl,  diethyl, 
methyl  n- hexyl,  and  methyl  terf.-butyl  ketones, 
acetophenone,  propiophenone,  and  benzophenone. 
Ethyl  orthoformate  does  not  condense  with  ketones  in 
toluene  or  xylene  solution  in  presence  of  hydrogen 
chloride,  this  reaction  taking  place  only  in  presence 
of  hydrogen  chloride  and  a  considerable  proportion 
of  alcohol.  The  greatest  extent  of  acetal  formation 
(about  90%)  was  observed  with  acetone,  and  the 
least  (12*5%)  with  methyl  Serf. -butyl  ketone.  Sub¬ 
stitution  of  higher  n-alkyl  radicals  for  the  methyl 
group  or  groups  in  acetone  reduces  slightly  the 
extent  of  acetal  formation,  still  greater  reductions 
being  observed  progressively  through  acetophenone, 
propiophenone,  and  benzophenone.  The  diethyl- 
acetals  of  methyl  ndiexyl  ketone,  b.  p.  101 — 103°/16  mm., 
0*8798,  and  propiophenone,  b.  p.  118 — 120°/ 15 
mm.,  d*  0*9406,  are  described.  F.  G.  Willson. 

Nitrosyl  chloride  and  ketones.  H.  Rhein  - 
boldt  and  0.  Schmitz-Dumont  (Ber.,  1928,  61,  [B], 
32 — 33 ;  cf.  A.,  1925,  i,  1131). — Contrary  to  the 
observations  of  Lynn  and  Lee  (A.,  1927,  544), 
“  nitrosoehlorination  ”  occurs  by  the  action  of  nitrosyl 
chloride  on  ketones  in  the  absence  of  solvent.  Thus 
pinacolin  affords  ehloro-oximinopinaeolin,  m.  p.  133— 
134°.  The  differing  results  are  due  to  the  different 
relative  quantities  of  nitrosyl  chloride  and  ketone 
employed.  Lynn  and  Lee’s  supposed  conversion  of 
methyl  ethyl  ketone  into  its  oximino-derivative  could 
not  be  confirmed,  diacetylmonoxime,  m.  p.  76°,  being 
obtained  by  this  reaction.  H.  Wren. 

Changes  in  carbohydrate  solutions  due  to  sun¬ 
light  in  presence  of  uxamum  salts  and  to  ultra¬ 
violet  rays.  Abelous,  Aloy,  and  ValdigtjiIL — - 
See  this  vol.,  255. 

Comparative  reduction  values  of  carbo= 
hydrates  by  the  Hagedorn-Jensen,  Benedict- 
Myers,  and  FoHn-Wu  methods.  G.  W.  Pucker 
and  M.  W.  Finch  (J.  Biol.  Chem.,  1928.,  76,  331— 


ORGANIC  CHEMISTRY, 


275 


335). — Comparative  results  of  the  determination  of 
known  solutions  of  various  sugars  by  the  above- 
mentioned  methods  are  given.  The  most  consistent 
results  were  obtained  with  the  method  of  Hagedorn 
and  Jensen  (A,,  1920,  ii,  641) ;  in  general,  the  figures 
agree  with  those  determined  by  previous  workers, 
except  that  Isevulose  is  found  to  have  a  reducing  value 
10 — 20%  higher  than  that  of  dextrose. 

C.  R.  Harington. 

Applications  of  thallium  compounds  in  organic 
chemistry.  IV,  Thallium  compounds  of  poly- 
hydroxy-compounds.  R.  C,  Menzies  and  (Miss) 
M.  E.  Kieser  (J.C.S.,  1928,  186 — 190). — The  purity 
of  the  yellow  compounds  formed  on  mixing  concen¬ 
trated  aqueous  solutions  of  thallous  hydroxide  with 
those  of  the  sugars  etc.  (Menzies  and  Wilkins,  A,, 
1924,  i,  704)  may  be  judged  by  comparing  the  total 
reelpitated  thallium  content  with  the  amount  of 
yd  roly  sable  thallium  (replacing  non-aeidie  hydroxyl 
groups)  indicated  by  titration  (Christie  and  Menzies, 
A.,  1926,  55).  Dextrose,  galactose,  and  especially 
Isevulose  compounds  give  indefinite  analytical  figures, 
showing  decomposition  to  acid  products ;  thallium 
me thylglu coside  (Fear  and  Menzies,  A.,  1926,  604) 
when  rapidly  prepared  gives  titration  values  very 
little  less  than  the  total  thallium  content. 

Trithallium  methylarabinmide,  in.  p.  215—220° 
(decomp.)  after  darkening  at  160 — 210°,  which  is 
unaffected  by  daylight,  gives  titration  values  in  close 
agreement  with  the  total  thallium. 

Thallous  gluconate,  0SH1305*002X1,  prepared  from 
barium  gluconate  and  thallous  sulphate,  has  m,  p. 
134—144°  (darkening),  [oc]D  +3*3°  (c=4‘24)  in  aqueous 
solution ;  when  prepared  from  gluconic  acid  and 
thallous  hydroxide  it  has  in.  p.  133—138°  (darkening), 
and  [«]0  4'4°  (e=3’9) ;  crystal  nuclei  arc,  however, 

obtained  only  in  preparations  from  mercury  gluconate 
and  metallic  thallium.  When  this  compound  is 
treated  with  thallous  hydroxide,  hexaihaUium  glucon- 
ate,  C^H6(OTl)^COgTl,  Isevorotatory  in  aqueous  solu¬ 
tion,  is  obtained ;  this  when  freshly  prepared  gives 
theoretical  titration  values  for  (OTI)5,  which  diminish 
on  keeping  the  substance.  Hexaikalliwm  sorbitol, 
C6Hg(OI  l)s,  gives,  when  freshly  prepared,  theoretical 
titration  values,  which  similarly  diminish, 

Tetraihallium  sucrose  has  been  prepared, 

E.  W.  Wig  hale. 

Electron-sharing  ability  of  organic  radicals  ; 
dextrose  and  other  poly- alcohols.  J,  R.  Allison 
Bixgn  (J.  Amer.  Chem.  Soc.,  1928,  50, 
lt>8  172;  cf.  A.,  1927,  814).— The  conductance  of 
aqueous  solutions  of  glucosamine  has  been  measured, 
and  v  el  linger1  s  value  (A,,  1926,  778)  for  the  basic 
dissociation  constant  confirmed.  The  dissociation 
constant  of  glucosamine,  the  corresponding  constant 
of  dextrose,  and  the  heat  of  replacement  of  hydrogen 
m  dextrose  by  sodium  all  lie  midway  between  the 
corresponding  constants  for  methyl-  and  phenyl- 
armnes  and  hydroxides,  indicating  that  the  electron- 
sharing  ability  of  the  radical  of  dextrose  (and  of 
those  of  other  polvalcohols)  is  intermediate  between 
mat  of  the  methyl  and  phenyl  group. 

F.  G.  Willson. 

Action  of  superheated  water  on  sugars.  I. 

•  -Komatsu  and  O.  Tanaka  (Sexagint  [Osaka  cele¬ 


bration],  Kyoto,  1927,  1—12). — 2%  Solutions  of 
I- xylose,  l-arabinose,  rharanose,  dextrose,  ebgalaetose, 
st- methv lglucosi do ,  sucrose,  maltose,  and  lactose  were 
heated  at  120°  and  150°  for  2™ 20  hrs.  and  the  result¬ 
ing  acidity,  reducing  power,  rotation,  colour,  and 
percentage  of  furfuraldehydo  were  found.  All  the 
monosaccharides  examined  yield  pyrone  compounds 
first  and  subsequently  acidic  and  humic  substances. 
The  authors  favour  the  scheme  given  by  Nef : 
■CH  ( OH)#CH(  OH)  >CHO  — > 

*CH(OH)*CH(OH)*CH(OH),  — > 
*CH ( OH )  *C(  OH )  X3H  -  OH,  and  in  support  show  that 
mannitol,  having  no  carbonyl  group,  is  not  appreci¬ 
ably  changed  by  water  at  150°  in  6  hrs.  With  disac¬ 
charides  hydrolysis  to  monosaccharides  occurs  first, 
the  rate  being  related  to  the  rate  of  hydrolysis  by 
acids.  The  rate  of  the  subsequent  action  is  found 
to  be  related  to  the  ease  of  attack  of  Penidllium 
glaucum,  but  different  from  the  ease  of  oxidation  in 
alkaline  solution.  Humic  and  acidic  substances  arc 
formed  under  the  same  conditions  from  furfur  alde¬ 
hyde  and  the  humic  substances  resemble  those  in  the 
soil.  C.  D.  Langford. 

Action  of  superheated  water  on  sugars.  II. 
C,  Tanaka  (Sexagint  [Osaka  celebration],  Kyoto, 

1927,  13 — 26). — A  more  detailed  study  of  the 

action  of  superheated  water  on  lamilose,  dextrose, 
sucrose,  rhamnoso,  and  xylose  is  given  and,  in  sup¬ 
port  of  the  view  that  the  reaction  takes  place  in  two 
steps,  it  is  shown  that  hydroxymethylfurfuraldehyde, 
methylfurfuraldehyde,  and  furfuraldehyde  yield 
products  apparently  identical  with  those  obtained 
from  the  sugars  from  which  they  would  be  expected. 
It  is  suggested  that  coal  may  have  been  formed  by  a 
related  series  of  changes,  0.  D.  Langford. 

Transformation  of  p~glucosides  and  (3- acetyl - 
sugars  into  their  ^-varieties.  E.  Pacstj  (Ber., 

1928,  61,  [B\  1 37 — 144). — Addition  of  3  mols.  of  an¬ 
hydrous  stannic  chloride  to  a  solution  of  1  mol.  of  a 
p-acetyhsugar  in  anhydrous  chloroform  causes  quan¬ 
titative  production  of  the  corresponding  a- variety ; 
the  change  is  complete  within  6—7  days  at  the 
ordinary  temperature,  in  4—5  hrs.  in  warm  solution. 
Isomerisation  of  phglucosides  proceeds  more  slowly 
and,  under  similar  conditions,  gives  an  equilibrium 
mixture  containing  about  92%  of  the  a-glucoside ; 
if  the  proportion  of  stannic  chloride  is  reduced  to 
1  mol.,  equilibrium  is  established  in  the  presence  of 
75%  of  a-glucoside.  Stannic  chloride  does  not 
appear  to  cause  isomerisation  of  a-acetyl-sugars  or 
a-glucosides.  If  the  reaction  with  g-penta-aeetyh 
glucose  is  allowed  to  proceed  further,  the  acetyl  group 
attached  to  carbon  atom  1  is  replaced  by  chlorine 
with  production  of  the  known  dextrorotatory  aceto- 
chloroglucose,  identified  by  conversion  into  tetra- 
acetyl-  p-methylglueoside.  It  appears  therefore  that 
the  acetohalogeno-sugars  belong  to  the  a-series  and 
not,  as  previously  supposed,  to  the  p-group.  This 
view  is  in  harmony  with  their  high  dextrorotation. 
Replacement  of  the  chlorine  atom  is  therefore?  accom¬ 
panied  by  a  Walden  inversion.  The  method  of 
isomerisation  described  above  appears  applicable  to 
all  similar  derivatives  of  mono-  and  di-saccharides. 
Inversion,  occurs  only  with  respect  to  the  groups 
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attached  to  the  1 -carbon  atom,  the  remainder  of  the 
molecule  being  unchanged.  The  following  trans¬ 
formations  are  recorded :  p~  into  a-penta-acotyl- 
glucose,  [a  I’30  +102v7Q°  in  chloroform  ;  p-penta-acetyl- 
glucose  into  a-acctochloroglucoso ;  6-  into  a-penta- 
acetylmannose,  [oc]'20  4-55*26°  in  chloroform ;  tetra- 
a  cetyl- fi-  into  tetra-acety  h  a-raethylglucoside,  hydro¬ 
lysed  to  a-mcthylglu coside,  m.  p.  166 — 107°,  [aT;7 
+ 156*9°  in  water.  H.  Week. 

Properties  and  preparation  of  leevnlose.  H.  I. 
Waterman,  A.  Rooseboom,  and  E,  L.  Obbiig  (Chcm. 
Weekblad,  1928,  25,  50 — 52). — Lamilosc  is  decom¬ 
posed  even  at  low  temperatures  by  lime,  whether 
added  as  calcium  oxide  or  hydroxide.  The  lime 
compound  consists  of  fine  white  needles,  which 
become  yellow  and  decompose  when  kept  in  a  vacuum 
over  phosphoric  oxide.  It  may  he  used  for  the 
separation  of  the  pure  sugar  from  invert- sugar  and 
from  beet  molasses,  the  precipitated  compound  being 
filtered,  washed,  and  immediately  decomposed  with 
carbon  dioxide.  S.  I.  Levy. 

Synthesis  of  lactose.  A,  Pictet  and  H.  Vogel 
(Helv.  Chinn  Acta,  1928,  11,  209 — 215). — Mainly  an 
account  of  work  already  published  (A.,  1927,  960), 
The  following  is  new.  When  (3-galactose  is  heated  at 
150°/14  mm.,  there  is  formed  fi-galactosan,  m.  p. 
354 — 155°,  [ajfj  +30-49°  to  +80*66°  in  -water  after 
24  hrs.  owing  to  the  regeneration  of  p- galactose, 
P-Galaetosan  differs  from  the  a-isomeridc  (A.,  1922, 
i,  811)  in  that  it  is  hydrolysed  instantaneously  with 
cold,  very  dilute  sulphuric  acid  forming  galactose, 
and  when  treated  with  phenylhydvazine  or  acetic 
anhydride  gives  galactosazone  or  ponta-acetylgalact- 
ose.  A  formula  is  suggested.  When  it  is  heated 
with  P-glucose  and  a  small  amount  of  zinc  chloride 
at  150°/14  mm.,  and  the  product  is  acetylated  and 
hydrolysed,  lactose  is  formed.  H.  Burton. 

Formulae  of  Digitalis  glucosides.  I.  Digit- 
oxin.  A.  Wikdaus  (Nachr.  Ges.  Wiss,  Gottingen, 
1926,  170—174:  Chem.  Zentr.,  1927,  i,  2912—2913). 
—The  formula  C41HS4013  is  ascribed  to  digi toxin, 
whence  on  hydrolysis  :  641H^013+3H20==  ObHsA 
(digitoxigenin)  +3C6H1204 ;  tetrahydroanhydrodigit- 
oxigenin  is  C^H^gOg,  tetrahydroanhydrodigitoxigen- 
one,  G23H3l03,  and  the  derived  lactone  C^HggOo, 
Digitoxigenin  is  a  singly  unsaturated  dihydroxy- 
lactone,  yielding  an  unsaturated  trihydroxymono- 
oarboxylic  acid,  dixgenie  acid,  and  when  warmed  with 
hydrochloric  acid  yields,  by  elimination  of  the 
elements  of  water,  a  doubly  unsaturated  monohydr- 
oxy lactone,  anbyd codigit  oxigenin .  G23H3203 . 

A.  A.  Eldridge. 

Digit  in  of  Nativelle.  P,  Bourget  and  G.Duguk 
(Compt,  rend.,  1928,  186,  395 — 397). — Treatment  of 
the  digit  in,  m.  p.  281°,  of  Nativelle  (Mon.  Sen,  1874, 
[iii],  4,  827}  with  chloroform  affords  digit onin  and  a 
soluble  product,  m.  p.  273°,  aD  —66-5°  (acetyl  deriv¬ 
ative,  m.  p.  244 — 245°),  identical  with  digin  (Tam- 
bach,  AtJ  1912,  i,  375)  and  gitogonin  (Windaus  and 
Sclineckenburger,  A.,  1913,  i,  1213),  The  authors 
suggest  that  the*  names  digin  and  digitin  be  replaced 
by  gitogonin,  H.  Burton. 

Extraction  of  the  active  glucosides  of  Adonis 
vemalis*  G,  A.  Peyznee  ”  (Trans.  Sci.  Chem.- 


Pharm.  Inst.,  1923,  No.  3,  78— 84).— The  whole  of 
the  active  principle  is  extracted  in  a  Soxhlet  apparatus 
with  absolute  ethyl  alcohol,  by  percolation  with 
methyl  or  ethyl  alcohol,  or  by  extraction  {20  times) 
with  water.  Alcohol  increases,  whereas  heating  at 
100°  diminishes,  the  activity  of  the  product. 

Chemical  Abstracts. 

Alcoholic  potassium  hydroxide  as  micro- 
chemical  reagent  for  starch  and  aleurone.  F. 
Netolitzky  (Festschr.  A.  Tschirch,  1926,  362— 
365  ;  Chem.  Zentr.,  1927,  i,  2933). — Starch  grains  aro 
affected  by  warm  alcoholic  potassium  hydroxide  at 
rates  differing  according  to  their  origin.  With 
aleurone  grains  the  globoid  is  at  first  clearly  observed  ; 
after  some  time  the  protein  crystalloid  is  removed. 
The  ash  of  aleurone  grains  of  Bertholleiia  seeds  (13 — 
15%)  contains  P205  35 — 36%,  CaO  S* 5—9*5%,  MgO 
17 — 19%,  and  iCO  15%.  A,  A.  Eldridge. 

P  oly  s  accharides ,  XXXVII,  Behaviour  of 
various  celluloses  towards  snail  cellulase.  P. 
Ivarrer  and  P,  Schubert  (Helv.  Chim.  Acta,  1928, 
11,  229 — 230 ;  of.  B.,  1926,  44,  945).— Enzymic 
hydrolysis  of  seven  specimens  of  cellulose  shows  that 
after  7  weeks  22 — 38*4%  is  degraded.  ^-Cellulose 
is  hydrolysed  more  rapidly  than  a- cellulose,  whilst 
filter -paper  is  almost  completely  decomposed  (93%) 
after  about  3  months.  H.  Burton. 

Polysaccharides.  XXXVIII.  Behaviour  of 
viscose  silks  towards  snail  cellulase.  0.  Faust, 
P.  Karrer,  and  P.  Schubert  (Helv.  Chim.  Acta, 
1928,  11,  231 — 233). — Hydrolysis  of  12  specimens  of 
viscose  silks,  6  from  one  cellulose  and  6  from  another, 
shows  that  least  decomposition  occurs  when  the 
viscose  silk  is  precipitated  from  an  acid  bath  contain¬ 
ing  5*4%  of  an  aromatic  sulphonie  acid.  The  hydro¬ 
lysis  is  much  decreased  when  the  viscose  silk  is  pre¬ 
cipitated  from  an  acid  bath  containing  relatively 
large  amounts  of  sodium  sulphate.  H.  Burton. 

Depolymerisation  of  inulin.  H.  Vogel  and  A. 
Pictet  (Holv.  Chim.  Acta,  1928,  11,  215—220).— 
When  inulin  is  heated  with  glycerol  at  120°/15  mm. 
for  3  hrs.  and  the  reaction  mixture  diluted  with 
methyl  alcohol  and  ether  there  is  precipitated  tri- 
It&vulosan,  m.  p.  165°,  decomp.  173°,  [a]D  —29*66° 
in  water  (nona-acetaie,  m.  p.  91°,  [a]D  —35*52°  in 
benzene),  which  does  not  reduce  Fchling’s  solution 
or  give  an  osazone,  and  is  hydrolysed  by  5%  sulphuric 
acid  to  kevulose.  When  the  mixture  is  heated  at  140°/ 
15  mm.  for  0  hrs.  there  are  formed  a  dilcevulosan, 
m.  p.  96°,  [a]D  —24*8°  Uiexa-acetate,  m.  p.  92°,  [a]0 
— 29*S°  in  benzene),  which  is  a  reducing  agent, 
together  with  a  syrupy  substance,  [a]D  +12*5°  in 
water,  probably  a  compound  of  lasvulosan  and 
glycerol  (cf.  Pictet  and  Reilly,  A.,  1921,  i,  544). 
Hydrolysis  of  the  above  acetates  by  ZempleiTs 
method  gives  the  original  larvulosans.  The  loevulosan 
of  Pictet  and  Reilly  ( he .  cit.)  when  heated  at  120°/ 
14  mm.  with  a  small  amount  of  zinc  chloride  furnishes 
a  dilaemdosan,  m.  p.  138 — 140°3,[a]D  +21*5°  in  water 
(hexa-acetate,  m.  p.  83— 84°,  [«%  +6*98°  in  benzeno), 
which  is  also  a  reducing  agent.  H.  Burton. 

Metallic  complexes  of  cellulose  nitrates.  A. 
Atard  (Compt.  rend.,  1928,  186,  153 — 154). — When 
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1%  solutions  of  cellulose  nitrate  are  electrolysed, 
using  lead,  mercury,  copper,  zinc,  cadmium,  and  iron 
as  electrodes,  gelatinous  metal-celluloso  nitrate  com¬ 
plexes  are  formed  at  the  anode,  whilst  some  of  the 
metal  dissolves.  Gelatinous  residues  of  a  more  vari¬ 
able  composition  are  formed  by  agitating  the  oxides 
of  silver,  calcium,  bismuth,  barium,  aluminium,  etc. 
with  1%  solutions  of  cellulose  nitrate  in  acetone. 

B.  W.  Anderson, 

Constitution  of  pine  lignin.  VI.  Identity  ol 
a-lignosulphonie  acid  with  eonifer  aldehyde- 
sdLphonie  acid.  P.  Reason  (Ber,,  1928,  61,  [B], 
171—176;  of.  A.,  1920,  i,  822;  1922,  i,  824;  1923, 
i,  187;  1925,  i,  371,  1246), — ■' Vanillin  is  converted  by 
methyl-alcoholic  sodium,  hydroxide  in  the  presence  ol 
toluene  into  its  sodium  derivative,  which  is  trans¬ 
formed  by  the  successive  action  of  chloromethyl 
ether  and  acetaldehyde  in  dilute  alkaline  solution 
into  3-methoxy-4-methoxymethoxycinnamaldehyde 
(cl  Pauly  and  Waschcv,  A.,  1923,  i,  342).  Treatment 
of  the  latter  compound  with  a  saturated  aqueous 
solution  of  sulphur  dioxide  eliminates  the  mothoxy- 
mefchoxy-  residue  with  production  of  con  if  eraldehy  dc* 
sulphonic  acid,  isolated  as  the  p - naphtkylamin e  salt. 
This  compound  has  the  samo  percentage  composition 
and  properties  as  the  p-naphthylamine  salts  of  the 
a-lignosulphonic  acids.  It  appears,  therefore,  that 
a-lignin  of  pine,  comprising  75%  of  the  total  lignin, 
is  formed  by  condensation  of  conifer  aldehyde,  into 
which  it  can  be  degraded  by  sulphurous  acid;  the 
acid  is  always  firmly  united  to  the  ethylenic  linking 
of  the  aldehyde,  so  that  in  the  technical  boiling  pro¬ 
cess  the  lignin  appears  mainly  as  the  sulphonic  acid 
of  par  ac  on  if  eraldehyde .  These  views  on  the  relation¬ 
ship  of  lignin  to  conif  eraldehy  do  are  strengthened  by 
the  observation  of  the  identity  of  hadromal  and 
eon  if  eraldehyde  (ch  Hoffmeistor,  A.,  1927,  1189). 

H,  Wren. 

Synthesis  and  purification  of  hexamethylene- 
imine*  A.  Muller  and  A.  Satjerwald  (Monatsh., 
1927,  48,  727— 732).— Treatment  of  aC-dibromo-n- 
hexane  (1  mol.)  and  p-toluenesulphonamide  (1  mol.) 
with  aqueous -alcoholic  potassium  hydroxide  solution 
affords  N-p- iolmenesulphmylhmameihyleneimine^ 
in .  p .  7 2 — 7 4 0 ,  to getlier  with .  <x£-di-p-t oluenesulphon  - 
amido -%-hexane.  Treatment  of  the  former  com¬ 
pound  with  concentrated  hydrochloric  acid  at  100° 
gives  hexamethyleneimine  hydrochloride,  m.  p.  230" 
(corr.)  (lit.  222%  Pure  hexamethyleneimine  has  b.  p. 
138-0— !38-2°/749  mm.,  df  (18841,  df  0-8799,  df 
U-bTiO,  ns  1*4654 ;  the  following  derivatives  are 
described  ;  chloroplatinatc,  decomp.  196 — 197°  (corr.) 
(lit.  149°  and.  191°) ;  chloroaurate,  decomp.  206°  (corr.) ; 
pie  rate,  m.  p,  146*5°  (corr.)  (lit.  85°) ;  phenyUhiocarb* 
II!J  *  ra'  P*  1^3°  (corr.) ;  the  benzoyl  derivative,  m,  p, 
(corr.),  when  treated  with  phosphorus  pent  a  - 
chloride  yields  c^~dipheno#y-n~hexanef  m.  p.  83 — 
.  r  d>orr.)»  ^  A7W- 1  Hmethylhexamethyleneiminimu 
iodide  [ch loropla&inate ,  decomp.  233°  (corr.)]  has  m.  p. 
26o  (corr.)  with  slight  decomp.  (lit.  214—215°). 

H.  Burton. 

Alkylamino-ethanols  said  -propanols.  J.  S. 
Fierce  (J.  Amcr.  Chem.  Soc,,  1928,  50,  241— 244).— 
1  ondensation  of  allylamino  with  jl-chlorocthyl  chloro- 
formate  affords  fi-cJdoroethyl  alhjlcarbamate,  b,  p. 


103*5— 104*571*3  mm.,  df  1*1811,  Wg  14668.  When 
boiled  with  1*5  mols.  of  alcoholic  potassium  hydroxide, 
the  latter  is  converted  into  d-allyl^-oxazolidoM,  b.  p. 
123— 125°/0*7  mm.,  df  M13,  %|  1*4691,  whilst  with 
4  mols.  of  alkali,  p -allylaminotihyl  alcohol,  b.  p.  77— 
8071*5  mm.,  df  0*9398,  n%  1*4002,  is  obtained  (cf. 
Bierce  and  Adams,  A.,  1923,  i,  484).  y-Ohloroprapyl 
allylcarbomaie ,  b.  p.  110 — 111°/1  mm.,  df  1*1390, 
nf}  1*1390,  methylcarbamale,  b.  p.  104*5— 106°/ 1  mm., 
df  1*1821,  nf}  1*4548,  and  n»amylcarbamatef  b.  p. 
135 — 13772  mm.,  df  1*0629,  n%  1  *4560,  obtained 
similarly,  yield,  when  boiled  with  4  mols.  of  alcoholic 
potassium  hydroxide,  y-aUylamino-,  b.  p.  88—90°/ 
0*8  mm.,  df  0*9319,  n%  14629,  y~melhylamim-f  b.  p. 
74— 77°/2*5  mm.,  df  0*9315,  rif  1*4418,  and  y-n- 
a mylamino-propyl  alcohol,  b,  p.  103 — 105f  /l*8  mm., 
df  0*8858,  »f>  1*4493,  respectively. 

F.  G.  Willson. 

Determination  of  arginine.  A.  Bo  not  and  T. 
Cahk  (Bull.  Son.  Chim.  biol.,  1927,  9,  1001—1016).— 
See  A.,  1927,  269. 

Interaction  of  sulphur  monochloride  with 
organic  compounds  containing  the  reactive 
methylene  group*  Formation  and  properties 
of  dithioketones  and  dithio ethers.  IV.  K*  G* 
Naik  and  Y.  N.  BMat  (J.  Indian  Chem.  Soc.,  4, 

525 — 530) . — Dithioketones,  R2C<^|,  are  obtained  from 

sulphur  mono  chloride  and  the  following  amides : 
malondiethylamide,  m.  p,  202°  after  softening  at 
186°;  malondi-m-propylamide,  tb.  p.  180°  after 
softening  at  172° ;  maJondiwbutylamide,  m.  p.  202° 
after  softening  at  190°;  malondiheptylamidc,  m*  p. 
125°;  malondi-m-toluidido,  m.  p.  180°  after  soften¬ 
ing  at  158°  \tctranitro- “derivative,  m.  p.  166°  (decomp.)]. 
Methy3malondi-*n- toluid ide  gives  the  dithio-ether,  m.  p. 
187—1 88°.  Malondi-ndwptylamide,  m.  p.  132 methyl- 
matondi-m-toluidide,  m.  p.  157°,  and  methylmalondi* 
benzylamide,  m.  p.  142°,  are  incidentally  described. 

C.  D.  Langford. 

Formation  of  cyan  ate  in  the  determination  of 
alkali  cyanides  with  copper  s ulph ate.  J.  Lee oucq 
(J*  Pharrn.  Chinu,  1927,  [viii],  6,  20— 25)— The  per- 
eentage  of  potassium  cyanide  which  combines  to  form 
a  complex  copper  cyanide  in  the  volumetric  determin¬ 
ation  of  alkali  cyanides  by  moans  of  copper  sulphate 
has  been  shown  never  to  exceed  85*3%  of  that 
present.  The  remaining  14*7%  of  the  cyanide  be¬ 
comes  oxidised  during  the  reaction  to  eyanate, 
proved  by  separating  it  as  hydrazodiearbonamide 
with  semicar  bazide.  The  results  are  thus  in  accord¬ 
ance  with  Treadwells  suggested  equations  for 
the  reaction :  2CuS044-2NH,+7KCNd-Ha0~ 

2K20u(CN)3+  (NH4)2S04+K,S04+kCN0?  or 

2CuS04+  2NH3+7KCN+H,0  =  K,(NH4)Cu8(C5r)6.+ 
2KaS04+NH4CN0-  “  ~  E.  A.  Lunt. 

Coloration  of  alkali  thiocyanates  on  exposure 
to  light*  E*  Montignje  (Bull.  Soc.  ehim.,  1928,  frv], 
43,  100—108 ;  of.  Kahane,  this  vol.,  34).— The  pink 
colour  which  develops  on  exposure  of  solutions  of 
alkali  thiocyanates  to  sunlight  is  due  to  the  oxid¬ 
ation  by  dissolved  oxygen  of  the  traces  of  ferrous 
salts  which  are  usually  present.  On  keeping  coloured 
solutions  in  the  dark  for  a  few  hoars  the  colour  dis- 
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appears.  Assuming  the  iron  to  be  present  as  ferrous 
sulphate,  the  observed  effects  may  be  represented 
by  the  scheme :  2FcS04+0+6HCNS  —  H204- 
2H2S04+2Fe(CNS)3,  The  decolorisation  effected  on 
boiling  is  due  to  hydrolysis  of  the  ferric  thiocyanate 
and  subsequent  reduction  of  ferric  hydroxide  to 
ferrous  hydroxide.  Re-oxidation  occurs  on  exposure 
to  the  air  and  the  colour  returns.  Traces  of  quinol 
prevent  the  appearance  of  the  pink  colour.  Color¬ 
ation  occurs  in  presence  of  strong  acids  and  salts 
which  are  largely  ionised,  but  not  in  presence  of 
weak  acids.  The  colour  is  extracted  by  ether,  amyl 
alcohol,  and  ethyl  acetate,  but  not  by  chloroform  or 
benzene.  J.  S.  Carter. 

Residual  affinity  and  co-ordination.  XXX. 
Complex  ethylenethiocarb  amidols  alts  of  uni¬ 
valent  and  bivalent  metals.  G.  T.  Morgan  and 
F.  H,  Burst  all  (J.C.S.,  1928,  143 — 155), — Additive 
products  of  un oxidised  sulphur  compounds  to  cupric 
or  auric  salts  readily  yield  complexes  (cf.  Morgan  and 
Ledbury,  J.C.S.,  1922,  121,  2883)  in  which  the 
cuprous  or  aureus  state  is  stabilised,  Thio carbamide 
has  such  an  action,  but  forms  polynuclear  derivatives 
(cf.  Kohlschutter,  A.,  1903,  i,  468;  1906,  i,  812; 
Contardi  and  Dansi,  this  vol.,  159) ;  thus  on  mixing 
aqueous  solutions  of  potassium  cyanate  and  of  copper 
sulphate,  saturated  with  sulphur  dioxide,  and  treat¬ 
ing  the  resultant  substance,  Cu2K(CNO)3,  with  thio- 
carbamido  in  aqueous  solution,  pentathiocarbamido- 
dicuprous  cyan  ate  hydrate ,  [Cu2 , 5CH4N2S]  ( CM  0)2,H20, 
is  obtained  as  a  colourless  substance,  of  which  the 
aqueous  solution  decomposes  on  keeping  or  on  heat¬ 
ing,  or  on  treatment  with  sodium  hydroxide.  This 
is  attributed  to  the  co-ordinating  power  of  the  two 
amino -groups.  When  the  action  of  the  latter  is 
inhibited  by  forming  a  cyclic  compound,  ethylene- 
thiocarbamide  (symbolised  <c  etu  31  in  form ul re),  this 
difficulty  is  largely  avoided.  Cuprous,  aurous, 
argent ous,  palladium,  cadmium,  mercury,  and  lead 
salts  containing  this  substance  have  been  prepared. 

On  mixing  aqueous  solutions  of  ethylenethiocarb- 
amide  and  cupric  nitrate,  there  is  a  transitory  green 
coloration,  followed  by  separation  of  sulphur ;  the 
solution  on  evaporation  yields  colourless  tetrakis- 
ethylen eth iocarbamidocupro'us  nitrate,  [Cu,4  etu]N03, 
m ,  p.  1 40 — 14 1  ° ,  MonoaquopentaethylenetMocarb  - 
amidodicuprous  nitrate,  [Cu2,5  etu,  H20](NQ3)2,  is  ob¬ 
tained  by  using  a  larger  proportion  of  cupric  nitrate, 
and  drying  over  sulphuric  acid ;  this  is  easily  oxidised, 
as  is  its  trihydrate  {+3H20),  m.  p,  1415- — 146°.  When 
the  latter  is  treated  in  solution  with  aqueous  sodium 
hydroxide,  followed  by  heating,  ethylenethiocarbamido- 
cuprous  oxide ,  darkening  at  180°,  decomp.  200°,  is 
obtained .  Trisethylenethiocarbamidocuprous  sulphate, 
[Cu,3  etu]2S04,  decomp.  240 — 251°,  and  acetate, 
[Cu,3  ctujAcOH,  decomp.  250—255°,  are  obtained 
from  cupric  sulphate  and  acetate,  respectively.  Bis 
ethylemthiocarbamidocuprous  chloride,  [Cu,2  etu]Cl, 
m.  p.  166—167°,  is  obtained  from  cuprous  chloride ; 
the  bromide  has  ra,  p,  162 — 163°,  the  iodide,  in.  p. 
160—101°. 

Tetrakisethylmeih  iocarbam  idoargentous  nit  rate , 

[Ag,4  etu]N03,  m.  p.  96—97°,  which  yields  with 
potassium  iodide  a  white  precipitate  decomposed 


on  heating,  and  trisethylenethiocarbamidodiargentous 
nitrate,  [Ag2,3  etu](N03)2,  darkening  at  200°,  explod¬ 
ing  at  224°,  are  similarly  obtained.  When  the  former 
is  treated  with  potassium  persulphate  solution,  iris- 
ethyleneth iocarbam idodiargentous  persulphate ,  darken¬ 
ing  at  160°,  decomp.  205°;  and  when  with  aqueous 
sodium  hydroxide,  ethylenethioca  rbamidoa  rgen  tous 
oxide ,  darkening  at  120°,  decomp.  170°,  or  on  keeping  ; 
and  when  with  potassium  iodide,  ethylenethiocarb  - 
amidoargentous  iodide,  [Ag,  etu] I,  m.  p.  162°,  are 
obtained .  Trisethylenethiocarbam idoargentous  chloride , 
[Ag,3  etu]Cl,  m.  p.  167—168°,  is  prepared  from  silver 
chloride,  and  is  stable  and  unaffected  by  light ;  bis- 
ethylenethiocarbamidoargentous  bromide,  m.  p.  152°, 
similarly  prepared,  resembles  the  cuprous  compound. 

B  isethylenethioca  rbarn idoaurous  chlor  ide , 

[Au, 2  etu]Cl,  is  obtained  as  a  hydrate  (which  becomes 
anhydrous  at  110°,  yellow  at  210°,  and  decomp,  at 
242° ),  by  the  interaction  of  auric  chloride  solution 
and  ethylene  thio  carbamide .  When  it  is  treated  in 
solution  with  dilute  nitric  acid,  the  corresponding 
(anhydrous)  nitrate,  with  properties  resembling  those 
of  t etrakisethyleneth io carbarn ido cuprous  nitrate ;  and 
when  with  potassium  iodide,  ethyhnethiocarbamido- 
aurous  iodide,  m.  p.  225°  (decomp.),  are  obtained. 
On  treating  the  chloride  with  sodium  hydroxide 
solution,  a  precipitate  is  obtained.  If  this  is 
treated  with  hydro  bromic  acid  and  ethylene  thio  carb¬ 
arn  ide,  b isethylenethioca rbamidoaurous  bromide  hydrate , 
[An, 2  etu]Br,H20,  is  obtained ;  this  melts  in  its 
water  of  crystallisation  at  100°,  and  resolidifies  -with 
m.  p.  191°;  the  anhydrous  compound  is  obtained  by 
keeping  over  sulphuric  acid,  but  reverts  in  the 
atmosphere  to  the  hydrate.  If,  however,  the  above 
precipitate  is  heated  by  boiling  the  solution,  it 
forms  ethylenethiocarbamidoaurous  oxide ,  [Au,  etu]20, 
blackening  at  200°.  Auric  chloride  solution  and 
thiocarbamide  yield  bisthiocarbamidoaurous  nitrate 
hydrate ,  [Au,2CH4N2S]M03,H20,  decomp.  155°. . 

Tet  rahisethylenethiocarbam  idocadmi  um  n  it  ra  te  f 

[Cd,4  etu](N03)2,  m.  p.  178°,  and  b isethyleneth iocarb - 
amidocadmium  chloride ,  m.  p.  220°,  bromide,  m.  p. 
208°,  and  iodide,  m.  p.  165°,  [Cd,2  etu]X2,  are  similarly 
prepared,  as  are  ethylenethiocarbamidoplumbous  chlor¬ 
ide t  [Pb,  etu]Cl2,  m.  p.  183°,  trisethylenethiocarb - 
amidomercuric  nitrate ,  [Hg.3  etu](N03)2,  decomp.  196°, 
and  tetra  k  ise  thylenethiocarba  m  idopalladous  chloride . 
Pd, 4  etu]Cl2,  blackening  at  210°,  m.  p.  270° ;  the 
!  at  ter  on  treatment  with  sodium  hydroxide  gives  a 
precipitate  which  dissolves  in  dilute  nitric  acid  and 
ethylenethioearbamide  to  give  the  corresponding 
nitrate ,  m.  p.  235°,  which,  like  the  chloride,  is  very 
sparingly  soluble  in  water.  The  ionic  structure  of 
the  compounds  is  discussed  and  conductivities  are 
tabulated.  E.  W.  Wignall. 

Reactions  between  phosphorus  pentachloride 
or  trichloride  and  acetone  cyanohydrin.  A. 
Chrz^szczewska  and  W.  Sobieranski  (Rocz.  Chem., 
1927  ,  7,  470— 476).— Acetone  cyanohydrin  reacts 
with  phosphorus  pentachloride  to  yield  oi-ckloroiso- 
butyronitrile,  b.  p.  51*5 — 52 -5° /6  mm. ;  with  phos¬ 
phorus  trichloride  tri  -  a  -cyanois  (ypropyl  metaphos¬ 
phate,  b.  p.  153 — 154°/4  mm.,  is  formed. 

R.  Trvszkowski. 
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Alkylation  of  hydromolybdenocyanic  acid. 
F.  Holzl  [with  G.  I.  Xenakis]  (Monatsh.,  1927, 
48,  689 — 709) . — When  potassium  molybdeno-octa- 
cyanide  is  treated  with  methyl  sulphate  there  is 
formed  the  compound  [(CN)4Mo(CNMe)2(H20)2],4H^O 
(I).  Methylation  of  silver  molybdenocyanide  with 
nieth}7!  iodide  affords  a  complex  mixture  of  com¬ 
pounds  from  which  the  substance 
[(CN)4Mo(CNMe)4],2MeOH  (II)  is  obtained  by  ex¬ 
traction  with  absolute  methyl  alcohol.  When  (I) 
is  treated  with  potassium  cyanide  solution  potassium 
molybdenocyanide  is  regenerated,  whilst  the  action 
of  wfater  on  (II)  is  to  furnish  (I).  These  reactions 
suggest  that  the  octa(methylcarbylamine)molyb- 
denum  ion,  [Mo(CNMe)a]'"’,  is  unstable,  whereas  the 
corresponding  ferrous  ion  is  stable  (A,,  1927,  864). 
When  (II)  is  treated  with  alkali  the  carbylamine 
odour  is  developed,  and  with  silver  nitrate  a  light 
yellow  precipitate  is  formed  which  also  gives  the 
carbylamine  odour  with  alkali.  An  aqueous  solution 
of  (II)  when  kept  for  a  long  time  does  not  give  a 
precipitate  with  silver  nitrate.  Extraction  of  the 
residue  after  removal  of  (II)  with  water  furnishes  the 
compound  [(CXMe)4(CN)2Mo(0,j,]2  (III),  which  de¬ 
composes  in  air,  gives  no  precipitate  with  silver 
nitrate,  but  reduces  am  maniacal  silver  nitrate. 
Treatment  of  the  residue  after  removal  of  (II)  and 
(Ill)  with  dilute  hydrochloric  acid  and  subsequent 
evaporation  of  the  acid -soluble  products  in  a  vacuum 
gives  a  residue  from  which  by  extraction  with  warm 
methyl  alcohol  and  water,  substances  (IV)  and  (V) 
were  obtained  together  with  an  insoluble  residue  (VI). 
Compound  (IV)  titrates  as  a  tri basic  acid  (ammonium 
salt  described),  develops  a  carbylamine  odour  in 
aqueous  solution,  and  decomposes  on  keeping  into 

(V) .  Its  constitution  is  probably 
(CN)4Mo  (H20 )  [C(  OH)  NH Me]3}  ^ 
;(CX)4Mo(H20)(C0,MHMe)3]H3.  The  compound  (V) 
is  a  weak  acid  in  aqueous  solution,  and  loses  1  mol. 
of  water  when  dried  over  phosphoric  oxide.  It  is 
represented  [(Cm)3(OH)Mo(H,0)(CO#NHMc)]H  =5=±= 
[(CX)3Mo(H20)2CNMe]OH.  The  insoluble  residue 

(VI)  is .  formulated  as  [(CN)2(H20)CffleXo(Ot]2. 
Ethylation  of  silver  molybdenocyanide  gives  a  corre¬ 
sponding  series  of  complex  compounds. 

H.  Burton. 

Activated  magnesium  lor  the  preparation  of 
the  Grignard  reagent  and  a  comparative  study 
of  various  catalysts.  H.  Gilman,  J.  M.  Peterson, 
and  F.  Schulze.— See  this  voL,  253. 

Constitution  of  Grignard  fs  organ  ©^magnesium 
compounds.  I.  L.  Kibrzik  (Rocz.  Chem.,  1927, 
Bf  446— 456).— See  A.,  1927,  1176. 

Behaviour  oi  aluminium  triethyl  with  nickel 
catalyst  at  high  temperatures.  A.  Muller  and 
A  Sauerwald  (Monatsh.,  1927,  48,  737—739).— 
^  triethyl  is  not  affected  by  nickel-black  I 
(Zelinski,  A.,  1925,  i,  1052)  in  presence  of  hydrogen. 

H.  Burton. 

cyclopropane  derivatives.  P.  Bruylaots  (Bulk 
8oc.  cliiin.  Belg.,  1927,  36,  519— 532).— See  A.,  1927, 
87  £  a 

Propylcj/c/obutane  and  c«/cIobutyl  ethyl  ketone. 
N  ■  D.  Zelinski  and  B.  A.  Kasanski  (J.  Russ.  Phys. 
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Chem.  Soc.,  1927,  59,  659— 661).— See  A,,  1927, 
648. 

Direct  conjugation  of  benzene  rings  by  means 
of  the  diazo  reaction.  W.  Bryd6wna  (Rocz, 
Chem.,  1927,  7,  436 — 445), — Ullmann’s  reaction  with 
brorno-,  chloro-,  methoxy-,  carboxy-,  and  m  ethyl  - 
substituted  anilines  does  not  lead  to  the  production 
of  diphenyl  derivatives,  only  azo  compounds  or  their 
corresponding  chloro -derivatives  being  formed.  Only 
phenols  are  produced  by  the  action  of  anhydrous 
ace-tic  acid  on  nit.ro-,  methyl-,  and  methoxy- sub¬ 
stituted  diazobenzencs  and  on  diazofluorene.  The 
corresponding  hydrocarbons  are  obtained  in  about 
20%  yield  by  the  reduction  of  tsodiazo  -derivatives  of 
various  substituted  anilines,  of  a-  and  (Tnaphthyl- 
a mi ne,  and  of  diazotised  m-aminocinnamic  acid  and 
p- ami  noace  tophenone.  In  the  case  of  diazobenzene 
and  of  the  diazonitro benzenes  diphenyl  derivatives 
were  also  obtained,  whilst  the  aminobenzoic  acids 
yielded  phenols  in  addition  to  hydrocarbons;  in  all 
other  cases  azo  compounds  were  formed.  It  hence 
appears  that  the  direct  conjugation  of  two  aryl  nuclei 
is  favoured  by  the  absence  of  substituents  in  the 
nucleus  or  by  the  presence  of  nitro -groups ;  other 
substituents  inhibit  this  reaction. 

R.  Truszkowski. 

Catalytic  action.  XX.  Catalytic  chlorin¬ 
ation,  I.  S.  Tei  and  S.  Komatsu  (Mem.  Coll.  Sci. 
Kyoto,  1927,  10,  A,  325 — 330). — When  a  mixture  of 
benzene  and  chlorine  is  passed  over  reduced  copper 
(made  from  the  oxide  prepared  by  igniting  the 
nitrate)  the  products  are  benzene  hexachloride  (2 
forms),  chlorobenzene,  1:2:  4-  trich  loro  benzene,  and 
a  little  1  :  2  :  4  :  5-tetrachloro benzene*  Low  tem¬ 
perature  favours  substitution,  higher  temperature 
(200—300°)  and  previous  treatment  of  the  catalyst 
with  chlorine  favours  the  formation  of  the  hexa¬ 
chloride;  under  these  conditions  59%  may  be 
formed.  Chlorobenzene  and  copper  that  had  been 
treated  with  chlorine  gave  1:2:4: 5-tetraehloro- 
benzene,  p -mono  chloro  benzene  hexachloride,  penta- 
chlorobenzene,  p-dichlorobenzene,  and  traces  of 
1:2:  4 -trichlorobenzene.  This  shows  that  previous 
substitution  favours  substitution  and  not  addition. 
In  the  second  case  the  additive  product  was  found 
in  only  one  form,  which  corresponded  with  the  variety 
found  in  smaller  amount  in  the  unsubstituted  product. 

C.  I).  Langford. 

Synthesis  of  benzene  hydrocarbons  by  organo- 
magnesium  compounds.  L.  Bert  (Compt.  rend., 
1928, 186,  373 — 375). — Benzyl  chloride  and  its  homo- 
logues  are  produced  from  the  corresponding  benzene 
compounds,  trioxy methylene,  hydrogen  chloride,  and 
fused  zinc  chloride.  oj-Chloroethyl-  and  w-chloro- 
propyl- benzenes  are  prepared  from  magnesium  aryl 
or  aralkyl  bromides  and  p-chloroethyl  p-toluene- 
sulphonate,  or  from  the  requisite  alcohol  obtained 
from  magnesium  aryl  or  aralkyl  bromides  and  ethylene 
chlorohy drin,  A  list  of  21  hydrocarbons  prepared 
in  30 — 80%  yield  by  decomposition  of  magnesium 
aralkyl  chlorides  by  water  is  given.  H.  Burton. 

Detection  and  colorimetric  determination  of 
nitro  toluene  in  nitrobenzene.  H.  Muraour  (Bull. 
Soc,  chim,,  1928,  [iv],  43,  71 — -73).' — m-Dinitro- 
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benzene  and  2  :  6-dinitrotoluene  give  no  coloration 
•with  alcoholic  sodium  hydroxide  and  2  : 4-dinitro- 
toluene  only  a  feeble  coloration.  In  presence  of 
m-dinitrobenzene,  however,  2  : 6-dinitro toluene  affords 
a  red  and  2  : 4-dinitrotoluene  an  intense  blue  color¬ 
ation,  and  the  reaction  is  applied  to  the  determin¬ 
ation  of  nitrotoluenes  in  nitrobenzene,  comparison 
being  made  colorimetrically  with  known  mixtures 
after  further  nitration.  The  red  coloration  given  by 
dinitrothiophen  disappears  with  excess  of  alcoholic 
sodium  hydroxide.  Traces  of  din itro toluene  in  nitro- 
toluene  may  also  be  determined  by  the  method, 
but  the  reaction  is  less  sensitive  when  applied  to  the 
detection  of  dinitrobenzene  in  nitrobenzene  (2  : 4-di- 
nit  rotoluene  is  used).  R.  Brightman. 

Synthetic  musks.  R.  de  Ca teller  (Helv.  Chim. 
Acta,  1928,  11,  166—170,  170— 172).— 3-?i-Butyl- 
toluene,  b.  p.  84°/19  mm.,  obtained  from  m-xylyl 
bromide,  « -propyl  bromide,  and  sodium,  is  nitrated 
by  fuming  nitric-sulphuric  acids  yielding  2:4:0- 
trinitro~3-n-butyltolmne,  m.  p.  78*5°,  which  is  inodor¬ 
ous.  When  toluene  is  condensed  with  excess  of  tert.- 
butyl  chloride  in  presence  of  aluminium  chloride  or 
ferric  chloride,  there  is  formed  3  : A-di-toxt.-butyl- 
iohtem ,  b.  p.  227-5 — 228° /735  mm.,  117 — 118°/15*5 
ram.,  m.  p.  31-5—32°.  2:4:  G - TriniiroS-n-amyl - 
toluene,  m.  p.  Go-2 — 65*6°,  obtained  from  3-n -amyl- 
toluene,  b.  p.  220*5 — 222-5°  (corr.)/738  mm.,  is  also 
inodorous.  H.  Burton. 

Elimination  of  skle-chains  during  the  nitration 
of  aromatic  compounds.  H.  Barrier  (Helv. 
Chim.  Acta,  1928,  11,  157 — 161 ;  cf.  this  voL, 
291).—' In  the  nitration  of  2- isobutyl-m-tolyl  methyl 
ether  there  are  formed  as  by-products  a  dinitro- m- 
tolyl  methyl  ether 9  m.  p.  101°,  and  trinitro-wi-tolyl 
methyl  ether,  m.  p.  92°  (cf.  Baur,  A.,  1894,  i,  449; 
Blanksma,  A,,  1903,  i,  164),  thus  demonstrating  the 
elimination  of  the  isobutyl  group.  Nitration  of  2  14- 
dime  thy  1-6- i^obutyl  acetophenone  furnishes,  in  addi¬ 
tion  to  tho  3  :  5- din itro- derivative,  a  small  amount 
of  2  :  6  -d  i  n  i  t  r  o  -  5-isob  u  ty  1  -m  -  xylene ,  m.  p.  68°  (cf. 
Ba u r-Thurgau ,  A.,  1898,  i ,  523  ;  1900,  i ,  639). 

If  a  compound  containing  several  side-chains  is 
nitrated  it  is  usually  a  group  in  one  of  the  m-positions 
which  is  partly  eliminated. 

A  summary  of  examples  of  elimination  of  different 
groups  during  the  nitration  of  aromatic  compounds 
is  given.  H.  Burton. 

d  -  Bromo-Aa  -  butenylbenzene.  R.  Qtjelet 
(Compt.  rend.,  1928,  186,  236 — 23$). — p-Browio- 
phenylpropylcarbinol,  b.  p.  147°/11  mm.,  1-339, 
nVi  1-558  (phenylur  ethane,  in.  p.  83°),  may  be  obtained 
either  by  condensation  of  but  aldehyde  with  the 
magnesium  derivative  of  p-dibromobenzene  (48% 
yield),  or  by  condensation  of  p-bromobenzaidchydo 
with  magnesium  n -propyl  bromide  (90%  yield).  The 
above  alcohol,  when  dehydrated  by  heating  with 
potassium  hydrogen  sulphate,  forms  p-hromo-k*- 
butenylhenzene,  m.  p.  30°,  b.  p.  126— 127°/14  mm., 
df  1-282,  nf,  1-580,  the  addition  of  bromine  to  which, 
gives  a$'dibro7no-<x-(p-bromopJie?iyl}butane,  m.  p.  78°. 

The  corresponding  ethylene  oxide,  ^  q ^ 

Crllit 

has  b,  p,  138°/ 12  mm.,  df  1*362,  1*557.  p-Bromo- 


Aa-butenyl  benzene  readily  forms  with  magnesium 
a  Grignard  compound  which  yields  Aa-butenylbenzene 
when  treated  with  water.  B.  W.  Anderson. 

Derivatives  of  jj-dicklorobemzeiie  containing 
sulphur.  E,  Geeauer-Pulnegg-  and  II.  Fig  dor 
(Monatsh.,  1927,  48,  627 — 638). — 2  :  5-Dichlorobenz- 
enesulphonanilide,  m.  p.  160°,  when  suspended  in 
chloroform  and  treated  with  sodium  hypochlorite, 
gives  the  su Iphonph e nylehlo roam ide ,  in.  p.  101—103°, 
When  the  sulphonyl  chloride  is  reduced  by  zinc  and 
sulphuric  acid,  2  : 5-dichlorothiophenol,  m.  p„  27°, 
b,  p.  112 — 116°/50 — 52  mm.,  is  obtained  (yellow  lead 
salt) ;  this  can  bo  oxidised  to  2  :  5  :  2"  :  5#-tetrachloro- 
diphenyl  sulphide  and  converted  by  methyl  sulphate 
into  2  :  5-dichlorothioanisole,  m.  p.  51°,  and  by  chloro- 
acetic  acid  into  2  :  5 -dichloropkenylthioglycolHc  mid , 
C0H3C1o*S,GH2C0oH,  m.  p.  130°  (Katie  and  Co., 
G.P.  241910,  243087),  from  which  4:7  : 4'  :  7'- 
tetrachlorothioindigotin  is  obtainable. 

The  energetic  action  of  chlorosulphonic  acid  on 
p- dichlorobenzene  yields  a  crude  disulphonyl  chloride, 
m.  p.  75°,  which  by  slow  evaporation  of  a  carbon 
disulphido  solution  yields  mainly  large  crystals  of 
p-dichlorobenzene-2  :  § -disulphonyl  chloride  (I),  m.  p. 
114°  (identified  by  conversion  by  phosphorus  penta- 
ehloridc  into  1:2:3: 5-tetrachlorobenzene),  separ¬ 
ated  by  sorting  from  small  crystals  of  tho  by-product, 
p-dichlorobenzene-2  :  5-disulphonyl  chloride  (II),  m.  p. 
182°  (disulphonamide) ,  converted  by  phosphorus 
pent aclilor ide  into  1:2:4:  5-tetrachlorobenzcne. 

The  isomeride  (I)  is  converted  into  p-dichlorobmz- 
ene-2  :  Q-disulphonic  acid ,  into  the  corresponding  di¬ 
sulphonamide,  and  disulphonanilide,  m.  p.  215 — 217°, 
and  the  latter  into  p-dich  lorobenzene-2  :  6-disulphon- 
phenylch loroamide .  (I)  is  reduced  with  difficulty  to 

2  :  o-dichloro-1  :  3-dithiolbenzene,  m.  p.  S5°  (lead  salt), 
which  easily  oxidises ;  tho  dimethyl  ihioether,  in.  p. 
179°,  and  the  2  :  S-dichloro -m -ph en ylenedith iogly collie 
acid ,  m.  p.  189—190°,  are  prepared,  and  from  the 
latter  a  dithioindigoid  dye. 

Whereas  the  action  of  sodium  chlorosulphonate  on 
p -dichlorobenzene  at  150 — 180°  yields  only  tho  mono- 
sulphonyl  chloride,  that  of  chlorosulphonic  acid  and 
sodium  chloride  at  210 — 220°  gives  a  50%  yield  of 
hexachlorobenzene.  Attempts  to  prepare  a  sulphonyl 
chloride  from  2  :  5-dichloronitrobenzenc  failed ;  the 
action  of  fuming  nitric  and  sulphuric  acids  on  jj-db 
chlorobenzenes ulphonyl  chloride  gave,  however,  a 
2  ;  5~dichloronitrobe7izene$ulphonyl  chloride,  m.  p.  65°, 
characterised  by  giving  an  intense  orange  colour  on 
heating  with  potassium  hydroxide  solution. 

E.  W.  WlGNAUL. 

Indene  halogenohydrins.  C.  Courtot,  Fayet, 
and  Parant  (Compt.  rend.,  1928,  186,  371 — 373). — 
Hydrolysis  of  2 : 3-dichlorohydrindene  with  water 
yields  2-chloro-3-hyciroxyliy(lrindene,  m.  p.  126° 
(Spilker,  A.,  1893,  L  518;  Heusler  and  Schieffer,  A., 
1899,  1,  365),  together  with  an  isomeride,  m.  p.  110— 
111°.  These  compounds  when  oxidised  with  chromic- 
sulphuric  acids  give  the  same  chlorohydrindom ,  m.  p. 
38—89°  [monon tfro-dcri  vati  ve,  m.  p.  115°  ;  ami? io- 
derivative,  m.  p.  149°;  d iniirophe nylhydrazone,  m.  p. 
205°  (decomp.)],  and  are  probably  cis-  and  trans- 
isomerides. 


ORGANIC  CHEMISTRY, 


2-Bromo-3-hydroxyhydrindene,  m.  p,  130°  (Kramer 
and  Spilker,  A.,  1891,  i,  205 ;  cl.  Head  and  Hurst, 
J.C.S.,  1922, 121,  2550),  when  oxidised  yields  2-bromo- 
1-hydrindone,  m.  p.  38°,  and  reacts  with  yj-toluidino 
to  form  a  secondary  base  ( 2  -  p -toluid mo  -  3 -hydroxy - 
hydrimlene),  m.  p.  115°,  also  formed  from  the  chloro- 
compound,  m.  p.  126°.  The  chloro -compound,  m.  p. 
110 — 11 1°,  and  p-tolnidinc  yield  an  isomeric  base , 
m,  p,  14S°. 

The  iodoliydrin,  ra.  p.  120°,  of  Tiffeneau  and  Or6k- 
Koff  (A.,  1920,  i,  313)  is  2-iodo-3-hydroxyhydrindene, 

H.  Burton. 

Conjugated  unsaturated  hydrocarbons.  I, 
Synthesis  of  diphenyl  derivatives.  II.  Syn¬ 
thesis  of  diphenylene  derivatives.  III.  Addi-« 
tion  o!  hydrogen  and  bromine.  IV,  Molecular 
compounds  and  colour  reactions.  B.  Kuhn  and 
A.  Winterstein  (Helv.  Chiin.  Acta,  3928,  11,  87— 
116,  116—122,  123—144,  144— 151).— I.  Phenyl- 

acetic  acid  reacts  with  cinn amaldehy  de  in  presence 
of  boiling  acetic  anhydride  and  lead  oxide  to  form 
« 8- d ipheny lbutadiene  (34%  yield,  cf.  Thiele,  A., 
1899,  i,  612),  K eduction  of  cinnam aldehyde  with 
aluminium  amalgam  in  moist  ether  affords  s-distyryl- 
ethylene  glycol  (dicinnamoyl  derivative,  m.  p.  159°), 
which  with  99%  formic  acid  at  40°  yields  s -teirastyryl- 
dkthylene  dioxide,  m.  p.  133  5 — 134°.  a£-Diphenyl- 
hexatriene,  m.  p.  200°  (dibromide,  m.  p.  124— 
125°)  (cf.  Farmer  and  others,  this  vol.,  151),  is 
obtained  by  reduction  of  the  above  glycol  with 
phosphorus  di-iodide  or  titanous  chloride,  by  the 
action  of  phosphorus  tribromido  in  chloroform,  and 
from  the  dibromide  by  reduction  with  zinc  dust 
and  acetone,  hydrogen  and  platinum -black,  by  the 
action  of  silver  carbonate,  acetate,  and  nitrate,  and 
quantitatively  by  treatment  with  potassium  iodide 
and^  acetone.  c&-DipJienyloctatetraene  (16%),  m.  p, 
232°,  is  best  obtained  from  succinic  acid  (1  mol.), 
cinnam  aldehyde  (2  mols.),  acetic  anhydride  (3  mols.j, 
and  lead  oxide  (1*5  mol.).  Other  methods  of  pre¬ 
paration  are  given  (cf.  Fit  tig  and  Batt,  A.,  1904,  i, 
744),  Condensation  of  cinnam  aldehyde  and  dihydro - 
muconic  acid  affords  a K-diphenyldecapentaene  (7%), 
in.  p.  253 w  (partial  decomp.).  From  benzylidene- 
crotonaldehyde  and  succinic  and  hydro  muconic  acids 
there  are  formed  tx^diphenyldodecahexmne  (10%), 
m-  P-  267 °  (decomp,),  and  ao -diph enylletradecaheptaen e 
(4%),  m.  p.  279°  (decomp.).  a a -D iphemjlhexad eca - 
ocimne  (4%)  is  obtained  from  succinic  acid  and 
cmnamylidenecrotonaldehydo  and  has  m.  p.  285° 
(decomp.).  The  solubilities  of  these  hydrocarbons  in 
benzene  and  chloroform  diminish  with  increase  of 
mol,  wt.  The  action  of  potassium  permanganate 

in  acetone  towards  some  of  the  compounds  has  been 
studied. 

Fluorenone  condenses  with  succinic  acid  in  pre¬ 
sence  of  boiling  acetic  anhydride  and  lead  oxide  to 
f  Hdiphenylem)butadiene  (6*5%),  sublimes  at 
,  and  with  dihydromuconie  acid  to  give 
\diphemjUm)hemtrkne  (2-1%),  m.  p.  340°  (decomp.), 
condensation  of  fluoreno  with  cinnamaldehyde  in 
presence  of  sodium  eth oxide  gives  cc-phenyl-8-di- 
ph eny leneb u tadicno  (63%),  m.  p.  155°  (cf.  Thiele  and 
Jienle  A.,  1906,  i,  571)  (pierate,  m.  p.  179°);  with 
oenzyhdcnecrotonaldehyde  there  is  formed  a- phenyl - 


Idiphenylenehexatriene  (11%),  m.  p.  155*5°,  and  with 
cmnamylidenecrotonaldehydo  a »phenyl-§ -diphenylene- 
octatetracne  (5%),  m.  p.  166°,  is  produced.  a-Phenyl- 
S-(2  :  7 -dihromodiphenyUm)butadiene  and  a-o •nitro- 
phenyl^diplienyknebutadiene  have  m.  p.  210°  and 
186°,  respec tively . 

III.  Reduction  of  a^-diphenylhcxatriene  with 
aluminium  amalgam  and  moist  ether  or  sodium 
amalgam  and  alcoholic  benzene  affords  uc-dibenzyl- 
butadiene  (50—60%),  m.  p.  79°,  which  is  hydrogenated 
in  presence  of  platinum  oxide  or  palladium -black  to 
ou^-diphenyl -n~h exa n e ,  m,  p.  137°,  and  yields  on 
ozonolysis  phenyl  acetic  acid.  ibenzylhexa  triene 

(50%),  m.  p.  68°  (ozonolysis  product,  phenyl  acetic 
acid),  and  a0 -dibenzylociafMrmne  (50%),  m.  p.  109— 
110°,  are  obtained  similarly  from  aO-diphenylocta- 
tetraono  and  a/c- diphenyl  docapent  acne.  In  these 
reductions  addition  of  hydrogen  is  at  the  terminal 
carbon  atoms.  When  a-p henyl»S«d ipheny lenebufca- 
diene  is  reduced  with  aluminium  amalgam  there  is 
formed  a-benzyl-p-fluorenylcthylene  (cf.  Thiele  and 
Henle,  loc.  cit.)  (ozonolysis  product,  phenylacotic  acid), 
whilst  reduction  with  sodium  amalgam  and  alcoholic 
benzene  affords  a  -  phenyl -8- diphen  ylene  -  A?  -  butene 
(60%),  m.  p.  81°  (ozonolysis  products,  fluoreno ne  and 
y-plienylpropionic  acid),  also  obtained  from  a-benzyl- 
p-lluorenylethyleno  by  treatment  with  sodium  amal¬ 
gam  and  alcoholic  benzene.  Reduct  ion  of  a- phenyl¬ 
s'  :  7-dibromodiphcnylcne)butadiene  with  alumin¬ 
ium  amalgam  yields  a  dihydro*  com  pound,  m.  p.  185°, 

Hydrogenation  of  the  unsaturated  hydrocarbons 
in  presence  of  platinum  oxide  or  palladium  and  acetic 
acid  yields  ccB-dicyclohexyl-n-butayie,  b.  p.  294*77 25 
mm.,  a  %-dioyc  1  oh  exyl  -  n  -  hexane ,  b.  p.  212°/ 14  mm., 
tt$-diphenyl-n-octane%  ad -diGyclohexyl-n- octane,  m.  p. 
26°,  and  a-phenyl- y-iluorenylpropane,  m.  p.  71°. 

Addition  of  1  mol.  of  bromine  to  a£- d iphenylhexa - 
triene  affords  a  dibromido  identical  with  that  obtained 
from  s-distyrylethyleno  glycol,  which  when  treated 
with  lead  acetate  in  acetone  yields  a  a£-diphenylheza- 
dienediol  (15%  yield),  m.  p.  158 — 159°,  which  differs 
from  tho  above  glycol  but  regenerates  the  original 
bromide.  Ozonolysis  of  the  dibromide  yields  not 
more  than  50%  of  tho  theoretical  amount  of  benzoio 
add  (assuming  a  yB-dibromide),  together  with  a  small 
amount  of  a  compound  containing  bromine,  m.  p. 
270°,  thus  demonstrating  that  the  addition  of  bromine 
is  asymmetrical.  Diphenyl hexatrieno  tetrabromide, 
nt.  p.  ISO — 181°,  hexabromide,  m.  p,  279—280° 
(decomp,)  (cf.  Smedley,  J.C.S.,  1908,  93,  372),  di- 
ph enylocta tetrae n e  octabromide,  in.  p.  248°  (decomp.), 
d iphe nyldecapentmne  hexabromide ,  m.  p.  175°  (de- 
comp,),  di(diph e nylene ) Jiexalriene  octabromide ,  ra.  p. 
218°,  and  a- phenyl  -  £  -  d  iph  e  n  yUnehexa  trie  ne  tetra¬ 
bromide,  m.  p.  170°  (decomp.),  aro  described.  aB-Di- 
phenyUAa-buiene  has  m.  p.  47°  and  is  obtained  from 
magnesium  y-phenylpropyl  bromide  and  bcnzal de¬ 
li  y  do  with  subsequent  elimination  of  water. 

TV.  Molecular  compounds  of  the  following  hydro¬ 
carbons  and  2  mols.  of  picric  acid,  styphnie  acid,  or 
1:3:  5 -trinitrobenzene  are  described  :  aS-diphenyl- 
A°-butene  ( pierate ,  m.  p.  102°  with  previous  sintering; 
fr {nitrobenzene,  m.p.  101°);  aC-diphenyl-Aoc-hexadiene 
(pierate,  m,  p.  112°  with  previous  sintering;  Irinilro- 
benzem ,  m.  p.  145—145*5°);  c^-diphenylhexatrienc 
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( picrate ,  m.  p.  170° ;  styphimle,  m.  p,  193—194°; 
trinitrobenzene,  m .  p.  101—162°);  aS-di(diphenylene)- 
butadiene  [ picrate ,  m.  p.  262°  (decomp.) ;  trinitro¬ 
benzene,  m.  p.  246°  (decomp.)].  The  picraies  of 
a£-di  (diphenylene)hexatrien©  and  a-phenyl-£-diphenyl- 
enehexatriene  have  m.  p.  270°  (decomp.)  and  179° 
(decomp.),  respectively.  The  colours  of  solutions  of 
a  large  number  of  the  hydrocarbons  in  concentrated 
sulphuric  acid.,  chloroform,  and  concentrated  sulphuric 
acid,  and  acetic  anhydride,  chloroform,  and  concen¬ 
trated  sulphuric  acid,  and  the  position  of  the  maximum 
bands  of  the  absorption  spectra  are  given. 

H.  Burton. 

Nitration  of  anthracene  to  9  :  9,»dmitro-9  :  9f- 
dihydroxy-10  :  lO'-dihydrodianthracene.  J.  S. 
Tukski  and  A.  Berlandstein  (Rocz.  Chem.,  1927, 
7,  457 — 466) . — Anthracene  yields  on  nitration  under 
certain  special  conditions  9  :  9r-dinitro-9  :  9' -dihydroxy- 
10  :  1 0 ' -dihydrodianthracene ,  m.  p.  267—268°,  soluble 
in  sodium  hydroxide  and  yielding  anthraquinone  on 
oxidation.  it.  Truszkowski. 

Perylene  and  its  derivatives.  XVI.  A.  Zinke, 
K.  Funke,  and  H.  Ipavic  (Monatsh.,  1927,  48,  741 — 
754;  cf.  A.,  1926,  71;  A.,  1927,  350) —Chlorination 
of  perylene  in  ice-cold  carbon  tetrachloride  suspension 
affords  a  compound,  C20HXjC10,  ra..p.  235°  after  pre¬ 
vious  darkening  and  sintering.  Similar  treatment  of 
3  :  9-dichloro-  or  3  :  9-dibromo-perylenes  gives  the 
compounds  O20HtOL  and  C20H0Cl5Br2>  in.  p.  260° 
(decomp.)  and  m.  p.  240°  (decomp.),  respectively. 
When  perylene  is  chlorinated  in  nitrobenzene  solution 
at  130 — 140°  there  is  formed  hexach  1  or oper ylene  (A., 
1925,  i,  384),  whilst  in  presence  of  anhydrous  alumin¬ 
ium  chloride  and  nitrobenzene  decachlorotetrahydro- 
perylene,  in.  p.  above  400°,  is  produced.  This  com¬ 
pound  is  converted  by  fuming  sulphuric  acid  at  150— 
160°  into  octachloro-octahydroperylene- 3  :  4  :  9  :  10- 
diquvnone,  m.  p.  above  400°,  which  when  reduced 
with  alkaline  sodium  hyposulphite  and  treated  with 
the  appropriate  aroyl  chloride  affords  the  tetrabenzoyl, 
m.  p.  322*5°  (decomp.),  and  ietra-p-bromobenzoyl ,  m.  p. 
375°  (decomp.),  derivatives  of  tetrachloropcrylene- 
3:4:9:  10-diquinoL  The  benzoyl  derivative  is 
hydrolysed  and  oxidised  at  the  same  time  by  warm 

concentrated  sulphuric  acid  into 
ietraehloroperylene-  3  :  4  :  9  :  10  -d%- 
quinane  (annexed  formula),  also 
produced  from  the  above  octa- 
^  chloro-quinone  by  reduction  with 

amalgamated  zinc  and  hydro- 
chloric-acetic  acids. 

Reduction  of  the  octachloro-quinone  with  warm 
alkaline  sodium  hyposulphite  followed  by  atmo¬ 
spheric  oxidation  affords  a  green  substance  (prob¬ 
ably  a  quinhydrone)  which  when  treated  with  cold 
concentrated  sulphuric  acid  yields  a  dark  brown 
substance,  G>0H 504C15,  Treatment  of  the  octachloro- 
quinone  with  boiling  aniline  furnishes  a  compound, 
Cp8H2504N30ij,  m.  p.  305—307°  (decomp.),  whilst 
distillation  with  zinc  dust  and  zinc  chloride  gives 
perylene.  H.  Burton. 

Hydrogenation  ol  aniline  under  pressure  in 
the  presence  of  osmium  and  iridium.  W.  S. 
Samkov  and  A.  L.  Klebansky  (Ber.,  1928,  61,  [. B ], 


131— 137)— The  osmium  catalyst  is  prepared  by 
reducing  osmic  acid  on  asbestos  with  hydrazine. 
Hydrogenation  is  effected  at  300°  under  high  pres¬ 
sure;  the  extent  of  the  reaction  depends  largely  on 
the  purity  of  the  aniline  and  the  mass  of  the  catalyst. 
An  equilibrium  appears  to  be  established  between 
catalyst,  initial  substance,  and  hydrogenated  products. 
In  one  instance  the  final  material  contained  benzene 
4%,  cydohexylamine  25%,  dicydohexylamine  20%, 
cyclol i e xylanil ine  5%,  and  unchanged  aniline  29%. 
The  iridium  catalyst  is  formed  by  reduction  of 
ammonium  ehloroiridate  and  activated  by  treatment 
with  oxygen  at  350—400°.  The  observed  products 
of  hydrogenation  of  aniline  are  benzene,  cyclohexane, 
.cyefahexylamine,  dicydohexylamine,  and  unchanged 
aniline.  Hydr ogenat ion  occurs  more  readily  in  the 
presence  of  osmium  than  of  iridium  and  less  decom¬ 
position  is  observed.  H.  Wren. 

Reduction  of  nitro -derivatives  with  iron  and 
soluble  chlorides.  A.  Bretnutz  and  A.  Pens  a 
(Notiz.  chim.-ind.,  1927,  2,  183 ;  Chem .  Zentr.,  1927, 
ii,  243 — 244). — Iron  filings,  in  presence  of  aqueous 
ferric  chloride  (preferably)  or  sodium  chloride  solu¬ 
tion,  stirred  at  34  r.p.m.  (opt.),  was  used  as  a  reducing 
agent  for  nitrobenzene,  p-nitro toluene,  m -dinitro¬ 
benzene  to  m-nitroaniline,  p-nitrophenol,  and  picric 
acid.  Nitrobenzene  is  readily  reduced  to  aniline 
(1—1*5  lira,  at  100°)  when  the  chlorine  concentration 
(ferric  chloride)  is  0-0174 — 0*0319  g./c.c.  p-Nitro- 
toluene  (100  g.)  gives  a  theoretical  yield  with  132  g. 
of  iron  and  0-0259  g.  of  chlorine  as  ferric  chloride  in 
2  hrs. ;  m-dinitrobenzeno  gives  a  theoretical  yield  of 
m-nitroaniline  in  2*5  hrs.  using  0-035  g.  of  chlorine 
per  c.c.  p-Nitrophenol  (25  g.)  is  completely  reduced 
in  1*25  hrs.  on  a  boiling  water- bath  with  0-009  g,  of 
chlorine  per  e.c.  of  solution.  Picric  acid  is  vigorously 
reduced.  A.  A.  Eldridge. 

Anomalous  effect  of  o-jj- orienting  groups  on 
the  m,  p.  of  dihalogenated  benzene  derivatives. 
G.  B.  Hexsig  (J.  Amor.  Chem.  Soc.,  1928,  50,  139 — 
145). — 2-Ch loro-A-bromo - G - iodoaniline ,  m.  p.  97 — 97*5°, 
is  obtained  by  treating  2  -  eh  loro-4-brom  oaniline  in 
aqueous  acetic  acid  with  iodine  chloride.  4 -Chbro- 
2-bromo -9 -iodoaniline,  m.  p.  109-5—110°,  is  obtained 
similarly  from  4-chloro-2-broni  oaniline.  2-ChloroS- 
bromo -^-iodoaniline,  m.  p.  115*5 — 116°,  is  obtained 
by  br  ora  mating  2- chloro -4  r  iodoaniline  in  glacial 
acetic  acid,  or  by  chlorinating  2 -brom o -4 -iodoaniline 
(acetyl  derivative,  m.  p.  140 — 140*5°),  $ -Chloro  ~ 

bromo iodobenzene,  m.  p.  85*5— 86°,  is  obtained  from 
either  of  the  above  tribal ogenated  anilines  by  treat¬ 
ment  with  sodium  nitrite  and  sulphuric  acid  in  boiling 
alcohol. 

The  m.  p.  of  an  o-  or  m- dihalogenobenzene  is  always 
raised  by  the  introduction  of  a  third  substituent.  The 
m.  p.  of  a  p- dihalogenobenzene  is  raised  similarly  if  the 
entering  substituent  is  one  which  causes  m-substitu- 
tion,  but  2  :  5-dibromo-  and  2  :  5-di-iodo-nitrobenzene 
are  exceptional,  both  having  a  lower  m.  p.  than  the 
corresponding  dihalogcno-derivative.  The  m.  p.  of  a 
^-dihalogenobenzene  is  generally  lowered  by  the 
introduction  ol  a  third  substituent  having  o-p- orient¬ 
ing  influence,  but  2  :  5-dichlorophenol  has  a  higher 
m.  p.  than  p-dichlorobenzene.  F,  G.  Willson, 
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Acetylene  derivatives,  VII,  Reaction  of  tri¬ 
chloroethylene  with  amines,  P.  Rtxggli  and  I, 
Marszak  (Helv.  Chim,  Acta,  1928,  11,  180- — 190).— 
Phenylglycmediphenylaraidine  (Sabanejev’s  base,  A.t 
1876,  b  55),  NHPh*CSH2-C(:NPh)-NHPh  (I),  m.  p. 
190°  ( pkrate ,  decomp.  135 — 140°),  is  prepared  from 
trichloroethylene  (1  mol.),  aniline  (3  mols,),  and  15% 
aqueous  sodium  hydroxide  (3  mols.)  by  heating  for 
40  hrs, ;  from  phenyiglyeineanilide,  aniline,  and 
phosphorus  trichloride  at  1,50° ;  from  phenylglycine, 
aniline,  and  phosphorus  trichloride  at  160°,  and  from 
ehloroacetic  acid,  aniline,  and  phosphorus  trichloride 
at  160°,  Renzoylation  of  the  base  yields  JS-benzoyl- 
phenylglycinediplmiylamidiiie,  m.  p.  142°,  and  brorain- 
ation  in  presence  of  chloroform  and  anhydrous  sodium 
carbonate  gives  p-bromophenylglycme-p-bromo- 
anilidc.  When  the  base  is  treated  with  boiling  alcohol 
for  00  hrs.  or  with  aniline  and  aniline  hydrochloride 
in  boiling  alcohol  for  24  hrs.  there  is  formed  phenyl- 
glycineanilide.  From  trichloroethylene  and  p-tolu- 
idine,  p-anisidine,  jp-phenetidine,  and  4-aminodi- 
plienyl  there  are  formed  p-tolylglycinedi -p - tolylamidine, 
m .  p,  157° ;  p-amsylglyciriedi-p-a7iisylamidi7iet  m.  p. 
1 58—159° ;  p  -pMnetylglycinedi-p-phenetylamidhie, 

m.  p.  112—113°,  and  4-diphenylylglyctnedi-4-di- 
phenylylamidim ,  m,  p.  189— “190°,  p -Anwylglycme- 
p  -cmisidide  ^ndplienylglycine-p-broinoanilide  have  m.  p, 
132°  and  153— 154°,  respectively,  H.  Burton. 


Odour  and  constitution  among  the  aromatic 
mustard  oils  [thiocarbimides] ,  i.  G.  M.  Dyson 
(Perl  Ess.  Oil  Rec.,  1928,  19,  3—5;  cf.  B.,  1326, 
215). — The  effect  of  alkyl  substituents  on  the  odour 
of  aromatic  thiocarbimides  has  been  examined.  In 
phenylthiocarbiraide  the  introduction  of  an  o-methyl 
group  contributes  sweetness,  the  m-group  pungency, 
and  the  p -group  an  anise-like  character.  In  the  six 
xylyl  thiocarbimides,  duplication  of  a  methyl  group 
in  the  same  orientation  strengthens  the  effect.  When 
both  o-  and  m-methyl  groups  are  present  together 
the  effect  of  the  m- group  predominates  and  the 
2:^3-  and  2 : 5-xylylthiocarbimides  are  pungent.  The 
influence  of  the  p -groups  overwhelms  that  of  the  o- 
or  m- groups.  Similar  considerations  apply  in  the 
2  :  4^:  A-,  2:4:5-,  and  2:3:  5-trimethylphenvlthio- 
car  bim  i  des .  Pen  tam  e  thy  Iphenyl  tl  liocarbimide  h  as 
only  a  very  faint  floral  odour.  p-Ethyl-  and  ti-propyl- 
pheny  1  thiocarbimides  have  a  strong  anise-like  odour, 
whereas  the  corresponding  4-isopropylph enylihiocarb- 
umde,  b.  p.  27 1''"',  has  a  harsher  odour.  2 -Cymyh 
Imocarbimide,  b,  p.  268°,  is  distinctly  pungent.  The 
following  compounds  are  described :  o-Z-xylylthio- 
curbimide,'  b.  p.  262°,  o-3-xylylthiocarbarnide,  m.  p. 

182  ;  p dsopropylphenyithiocarbamide,  m.  p*  167° ; 
s-di  'y-isopropylphenyltMowrbamide ,  m.  p.  198° ; 
'Z-cymyltmocarbamide ,  m.  p.  174° ;  s-di-2-cymyltkio- 
carbamide ,  in.  p,  202°.  E.  H.  Shabples. 


Orientation  effects  in  the  diphenyl  series.  V. 
Independence  of  the  two  nuclei  in  diphenyl  com- 
pounds.  R.  J.  W.  Lb  F&vre  and  E.  E.  Turner 
1928,  245—255;  cf.  A.,  1926,  946,  1029, 
1131).— The  compound  obtained  by  hydrolysis  of  the 
nitration  product  of  phth  alyl  benzidine  is  mainly 
2- ni t robe nz idine  (cf.  Roller,  A.,  1904,  i,  778).  Mir- 
at  ion  of  4-aeetamid odi phenyl  in  acetic  acid  with 


subsequent  hydrolysis  of  the  dinltro-derivative  pro¬ 
duced  affords  3  :  4kdinitro-4-aminodiphenyl,  which 
is  reduced  by  aqueous-alcoholic  ammonium  sulphide 
to  Z-nitrobenzidinei  m,  p.  208—210°.  Nitration  of 
the  diacetyl  derivative,  in.  p.  249 — 250°,  of  this  com¬ 
pound,  followed  by  hydrolysis,  yields  3  :  3'-dinitro- 
benzidine.  4-Oh  loro-4* -phihalim  idodipkenyl,  m.  p. 
245°,  furnishes  after  nitration  and  hydrolysis  4-chloro- 

2  :  3'  dinitro-4haminodiphenyl  and  4«chloro-3  :  2'-di- 
nitro-4"  -aminodiphenyl,  which  is  converted  by 
alcoholic  ammonia  at  160 — 180c  into  2  :  3'-dinitro- 
benzidine.  Similar  results  are  obtained  using  4 -bromo* 
4* -phthalimidodipkenyl,  m.  p.  260®. 

By  boiling  benzidine  with  an  excess  of  the  appro¬ 
priate  ester  the  following  derivatives  were  prepared  : 
W$f-di-Q-carbethoxyhenzoyl- ,  m.  p.  above  300®;  NN'- 
dicinnamoyl-t  NN 1  -dicarbethoxy- benz id i ne s ,  and  4  :  4'* 
diethyloxam idodiph enyl.  Di nitration  of  these  last 
two  compounds  with  subsequent  hydrolysis  affords 

3  :  3'-dmitrobenzidme  (Strakosch’s  dimtrobenzidine, 
Ben,  1872,  5,  236).  NN'-Dkarbelhoxy-devivativm 
were  prepared  from  the  following  benzidines  and 
ethyl  chloroformate  :  2-nitrobenzidine,  m.  p.  3  87 — - 
188® ;  2  :  2#-dinitrobenzidine,  m.  p.  200—201  ° ;  2  :  3#~ 
dinitrobenzidine,  m*  p.  158°,  and  3  :  3'-dinitrobenz- 
idine  m.  p.  216—217°, 

Chlorination  of  4-mtrodiphenyI  in  presence  of  a 
small  amount  of  stannic  iodide  yields  4-chloro~4'- 
nitrodiphenyl.  The  condensation  product  of  benz¬ 
idine  with  carbamide  is  NN'-d icar bamylbenzidine  (cf. 
Schiff,  A.,  1878,  660;  Miehler  and  Zimmermann,  A,, 
1882,  182;  Snape,  A.,  1896,  i,  241).  This  compound 
can  be  used  to  detect  traces  of  nitrates  in  concen¬ 
trated  sulphuric  acid,  a  reddish-purple  colour  being 
produced  at  concentrations  of  1  g.  in  500,000  c.c. 

The  orientation  experiments  show  that  one  nucleus 
in  diphenyl,  even  if  substituted  (C6H4R~),  always 
exerts  an  op-directing  influence.  If  the  4—position 
is  occupied  by  an  op-direeting  group  the  radical 
OfiH4R-  frequently  exerts  a  small  op-influence. 
There  appears  to  bo  no  mobile  conjugation  (electronic 
tautomerism)  between  the  two  nuclei,  and  it  is  con¬ 
cluded  that  they  are  independent.  Bell  and  Kenyon's 
modification  (A.,  1927,  145)  of  Turners  para-bridge 
formula  for  diphenyl  (A.,  1923,  i,  1085)  is  based  on 
unsatisfactory  evidence,  and  a  slight  modification 
(electronic)  renders  the  formula  satisfactory  as  a  basis 
for  explaining  the  law's  of  substitution  in  the  diphenyl 
series.  H,  Burton. 

Reduction  of  azobenzene  by  Grignard  reagents. 
H.  Rheinbordt  and  R.  Kxrrero  (J.  pr.  Chem.,  1928, 
[ii],  118,  1—13;  cf.  Franzen  and  Deibel,  A.,  1905, 
i,  843;  Rhein  bold  t  and  Roleff,  A.,  1925,  i,  542; 
Gilman  and  Pickens,  A.,  1925,  i,  1336;  Gilman  and 
Adams,  A.,  1926,  947 ) . — Azobenzene  reacts  with 
2  mols.  of  a  Grignard  reagent  according  to  the  equa¬ 
tions  :  (i)  NPhiNPh + 2RMgX ~XMg'NPh-NFhMgX+ 
2R* ;  (ii)  2R-=(R—H)+(R+H) ;  (Hi)  2R—ML 
If  R=Me  or  Ph,  (ii)  does  not  occur,  the  product  being 
ethane  or  diphenyl.  When  R~Et  or  Pra,  (hi)  is 
absent,  and  the  products  are  ethylene  and  ethane, 
or  propylene  and  propane.  When  R— ’OH^CHMe^ 
(ii)  and  (ill)  both  occur,  giving  isobutylene  (di bromide, 
b.  p.  147—149°),  lAobutane,  and  diwobutyl  [pc-di- 
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methylhexane],  b.  p.  108—110°.  The  formation  of 
butane  from  azobenzene  and  magnesium  ethyl 
bromide  (Franzen  and  Deibel,  he.  cit.)  is  not  observed. 

0.  Hollins. 

Colour  and  constitution.  II.  Effect  of  sub¬ 
stituents  on  the  colour  of  azo  dyes.  H.  H. 
Hodgson  and  F.  W.  Handley  (J.C.S.,  1928,  162 — 
160). — Reduction  of  3-chloro-6-nitrothioanisole  with 
tin  and  acetic-hydrochloric  acids  furnishes  4-chloro- 
%lhiommidim  (acetyl,  m.  p.  110°,  and  benzoyl,  m.  p. 
100°,  derivatives),  whilst  treatment  with  sodium 
disulphide  yields  4  :  4/ -dinitro- o  :  5 ' -dhmihylth ioldi - 
phenyl  disulphide,  in,  p.  216—217°,  Treatment  of 
this  compound  with  hot  alkaline  sodium  sulphide 
and  subsequent  addition  of  methyl  sulphate  gives 
2  :  4-dimethylthiolnitrobenzene,  which  furnishes  2  :  4- 
d imelhyllhiolanilinc  ( hydrochloride ,  acetyl ,  m.  p.  114°, 
and  benzoyl,  m.  p.  125°,  derivatives).  3-Chloro-G- 
nitroacet anilide  and  sodium  disulphide  yield  3  :  3'- 
diacetamidoA  :  4 ' -diniirodiphenyl  disulphide,  m.  p. 
192 — 193°,  which  furnishes  C)-nitro-34hioa?ii$idine, 
m.  p.  116°.  3- ChloroA- n iirothioanisole  has  m.  p. 

61°  and  yields  2-cMoroAdhioanisidine  ( hydrochloride , 
m.  p,  217—218°;  acetyl  derivative,  m.  p.  129°). 

With  (Lnaphtliol-6-mono-  and  -3  :  6-di*sulphonie 
acids  as  second  components,  azo  dyes  have  been  pre¬ 
pared  from  the  above  thioanisidines,  and  from  o-}  m-} 
and  p-cliloro-,  2  :  4-  and  2  :  5-dichloro-,  and  2  :  4-di- 
m  ethoxy-anilines,  5-chloro-2-anisidine,  5-chloro-2-thio- 
anisidine,  and  aniline.  The  batliochromic  effects  of 
the  different  groups  in  different  positions  are  the 
same  as  those  already  described  (A.,  1926,  515). 

H.  Burton. 

Preparation  of  ct/clohexanol  ethers.  Form¬ 
ation  of  tetrabenzylci/clohexanones.  R.  Cornu- 
bert  and  H.  Le  Rihan  (Bull.  Soe.  ehim.,  1928,  [iv], 
43,  74 — 78).— The  sodium  compounds  of  cyclo- 
hesanols  are  readily  obtained  by  the  action  of  sod- 
amide  in  dilute  ethereal  solution  (cl.  A.,  1927,  666) ; 
with  alkyl  halides  they  afford  the  corresponding  ethers. 
Thus  cydohoxanol  with  sodamide  and  methyl  sulphate 
gives  cyeJohexyl  methyl  ether,  b.  p.  134*5—135°, 
dUo  0*8860,  nu*  14390.  4 -MethycycJohexanoI 

similarly  yields  4-methylcyG\okexyt  methyl  ether ,  b.  p. 
151°,  0*8612,  n**'  1*4321.  Commercial  "  pure 

cyclo hexanol  with  allyl  chloride  or  bromide  affords 
cyclohexyl  allyl  ether ,  b.  p.  83 — S4°/38  mm.,  and  a 
small  quantity  of  a  substance,  C15H.wO,  b.  p.  155— 
158°/18  rum.,  probably  a  triallylcf/cZohexanone. 
2 Aleihylcyclohezyl  methyl  ether  has  b.  p.  69— 70°/15 
mm.  With  benzyl  chloride  commercial  cyd-ohexanol 
gives,  in  addition  to  cyclo hexyl  benzyl  ether,  b.  p. 
165*5 — 106*5°,  <P  0*9941,  1*5178,  a  little  tetra- 

be n zylcxolohexa none ,  m.  p.  178°,  b,  p.  above  360°/ 
15  mm.  4-Methylcycfchexanol  similarly  affords 
4-methylcxclohexyl  benzyl  ether,  b.  p.  153*5 — 154°/17 
mm,,  eP  0*9681,  n\*  1*5090,  and  a  little  tetrabenzylA- 
melhylcyclohexanone,  m,  p,  184°.  R.  Brightman. 

Preparation  of  2-bromo-p-cresol  from  p-nitro- 
toluene.  H,  J.  Lucas  and  N.  F.  Scudder  (J.  Amer. 
Cliem.  Boc.,  1928,  50,  244 — 249). — 2-Bromo-4~nitro- 
toluene  is  obtained  in  76%  yield  by  adding  bromine 
in  slight  excess  to  p-nitrotolucne  in  presence  of  iron 
filings,  with  cooling.  After  keeping  for  24  hts.,  the 


mixture  is  heated  gradually  to  1.50°  until  evolution 
of  hydrogen  bromide  ceases  (of.  Cohen  and  Duttq 
J.C.S.,  1914,  105,  505).  Reduction  of  the  bromo- 
nitrotoluenc  with  alcoholic  ammonium  sulphide 
affords  2-bromo-p-toluidinc,  m.  p.  27-3 — 27*5°,  in 
84%  yield,  and  from  this  2-bromo-p-cresol  (benzoate, 
m.  p.  74-6—754°)  is  obtained  in  80*5%  yield  by 
adding  a  solution  of  the  diazotised  amine  gradually 
to  a  solution  of  sulphuric  acid  and  sodium  sulphate 
at  130 — 140°,  the  cresol  being  distilled  off  as  it  is 
formed  by  a  current  of  steam  at  160 — 180°. 

F.  G.  Willson. 

Preparation  of  iodine-substituted  benzo« 
nitriles  of  the  phenol  ether  type.  Chem.  Fabr, 
AtJF  Actien  (vorm.  E.  Schering). — See  B.,  1928,  83. 

Bases  obtained  from  p-phenetidine  and  from 
p-toluidine  with  formaldehyde  in  acid  solution, 
R.  Lepetit,  G.  Maffei,  and  G.  Maimeri  (Gazzetta, 
1927,  57,  862 — 871). — In  addition  to  the  products, 
already  described  (A.,  1917,  i,  452),  the  action  of 
formaldehyde  on  p-phenetidino  hydrochloride  at  60° 
yields  :  (1)  the  base,  m.  p.  132°,  obtained  by  Reverdin 
(A.,  1921,  i,  564)  by  treating  methylenedi-p-plienet- 
idine  with  nitric  acid ;  the  authors  consider  the 
formula  of  this  base  to  be,  not  G18H2402N2  or 
Ci8H2202N2,  but  C19H2202N2,  which  is  in  good  agree¬ 
ment  with  the  results  of  Reverdin’s  analyses  of  the 
base,  its  nitrate. and  nitroso-derivative ;  (2)  a  base, 
C^H^OgNg,  m.  p.  114°,  the  salts  of  which  have  a 
bitter  taste  and ' anaesthetic  properties. 

The  base,  m.  p.  140°  (loo.  cit.),  gives  the  following 
derivatives:  diacetyl,  C2iH2C04N2,  in,  p.  —117°; 
two  benzoyl  derivatives,  CaH20O4N2  (m.  p.  180 — 181°) 
and  C26H2g04N2  (m.  p.  132—433°) ;  methyl  derivative, 
m.  p.  114°,  identical  with  the  base  (2)  (see  above) ; 
ethyl  derivative,  m.  p.  82 — 83°,  and  the  hydrochloride 
of  the  allyl  derivative,  C21H2703N2C1,  m.  p.  202°, 
When  oxidised  by  means  of  acid  permanganate,  the 
base,  m.  p.  140°,  yields  a  compound,  m.  p.  210°,  of 
indifferent  character ;  when  reduced  by  zinc  dust 
and  acetic  acid,  it  gives  p-phenetidine,  methyl-p- 
phenetidine,  and  a  base,  C2qH1804lSh,  m.  p.  91°, 

The  interaction  of  p- toluidino  and  formaldehyde  in 
acid  solution  yields  :  (1)  a  base,  C17H16ON2,  m.  p. 
140°,  probably  identical  with  that  of,  m.  p.  146 — 
147°  obtained  from  ^-phenetidine  ( loc .  cit.) ;  (2)  a 
base,  C16HlftN2,  m.  p.  158°;  (3)  methyl-p-toluidine ; 
(4)  a  base,  C17H20ON2,  m.  p.  97—98°,  which  forms 
an  oxalate,  C17H18N2,H2C204,  m.  p.  255—259°  (de¬ 
comp.);  (5)  a  base ,  C17H18N2,  m.  p.  137—138°. 

T,  H.  Pope. 

Adjacent  substitution.  I.  Reactions  of  3- 
chloro-2-amiuoanisole.  H.  H.  Hodgson  and  A. 
Kershaw  (J.C.S.,  1928,  191 — 193). — Reduction  of 
3*ehloro -2-nit  roanisolc  with  iron  powder  and  50% 
acetic  acid  gives  3  -  c/doro  -  2  -  a  mi  n  oan  (sole ,  b.  p.  246° 
(slight  decomp.)  ( hydrochloride ,  m.  p.  211°;  hydro - 
bromide ,  sublimes  at  250°;  nitrate ,  in.  p.  137°;  acetyl , 
m.  p.  123°,  diacetyl ,  m.  p.  145*5°,  and  benzoyl,  m,  p. 
135°,  derivatives).  The  sulphate  is  very  soluble  in 
water.  By  the  usual  methods  2  :  3-dichloro-,  m.  p. 
33°  (cf.  Hollemann,  A.,  1917,  i,  556),  3-c/doro-2- 
bromo-,  m,  p.  50°,  3-chloro-2-iodo*,  m.  p.  53*5°,  and 
3~chloro-2~cyano~ani8olesf  m.  p.  114*5°,  were  prepared. 
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3-Ch loro -2-th iocyanoanisole  lias  ra.  p.  43°.  Diazotis- 
ation  of  tho  aminoanisolo  yields  stable  diazonium 
salts  which  are  unaffected  by  dilute  acicls,  but  the 
sulphate  when  treated  with  bromine  gives  3-chhro- 
anisole-2-diazoperbromide,  m.  p.  115—11(3°  (decorap.). 
This  compound  when  boiled  with  acetic  acid  furnishes 
3-c kloro-2  :  G -dibromoanisole,  m.  p.  92°,  and  with 
ammonia  yields  Z-chloroani$oU-2-diazo imide,  m.p.  35°. 
E  eduction  of  Z-chloroanisoh-2-diazonium  chloride, 
affords  d-chloroanwyl-2-hydrmim  hydrochloride,  and 
the  following  d-chloroa?iisyl-2-kydrazone$  are  de¬ 
scribed  ;  benzaldehyde,  m.  p.  92° ;  o-nilrobenzalde- 
hyde,  m,  p.  131° ;  m-nitrobenzaldehyde,  m.  p.  131% 
and  'p-nitrobenzaldehyde,  ra,  p.  105°,  The  csra 
formed  from  3-chloro-2-ammoaniso!e  and  naphthol- 
sulphonic  acids  show  that  the  bathoehromic  effect  of 
the  metlioxy-group  is  almost  completely  inhibited 
in  presence  of  tho  o- chlorine  atom  (cf.  this  voL,  284), 

H.  Burton, 

Relationship  between  constitution  and  taste 
of  some  carbamide  derivatives,  H.  F.  J.  Lorang 
(Hoc.  tmr,  chim,,  1928,  47,  170 — 190), — The  relation¬ 
ship  between  the  constitution  and  taste  of  substituted 
phenylcarbamides  described  in  tho  literature  is 
reviewed.  The  following  are  new  :  bethoxy-2  :  4-di- 
carbam idobenzem,  ra.  p.  215°,  obtained  from  2  : 4 -di- 
aminopheneiole  hydrochloride ,  decomp,  about  180°,  and 
potassium  eyanafco ;  1  :  Z-diethoxyA  ;  %-dicarbamido- 
benzene,  m,  p.  233°  (decomp.),  prepared  similarly 
from  4  :  $-diamino-l  :  3 -diethoxybe nze?ie  hydrochloride . 
1  :  3  -  D  i  c  ar  bara  i  d  obenzenc  and  the  above  carbarn  ides 
are  not.  sweet.  H,  Burton. 

Catalytic  action.  XVIII,  Catalytic  reduction 
ol  p-naphthol.  I.  Nishimatsu  and  S,  Kimura 
(Sexagint  [Osaka  celebration],  Kyoto,  1927,  217— 
228). — The  investigation  of  the  hydrogenation  of 
P-naphthol  by  hot  reduced  nickel  was  undertaken  to 
test  Mohr’s  hypothesis  of  the  configuration  of  hydro* 
genated  naphthalene  derivatives.  At  135 — 140°  only 
naphthalene,  hydronaphthalenes,  and  ar -hydro - 
naphthols  were  obtained.  The  hydrocarbons  had 
presumably  been  formed  from  the  expected  ac-eom- 
p minds  by  loss  of  water.  Reduction  at  120—130’"' 
yields  a  mixture  of  ac-  and  ar- tetrahydro-p-iiapkthols, 
hexa-,  octa-,  and  deca-hydro-p-naphthols.  Two 
forms  of  both  ar-  and  oc-tctrahydro- (3 -naphthols  were 
found;  ar-  (1),  b.  p,  202—264°,  m.  p.  55—56% 
BlobX’  272—275°,  m,  p,  56 — 58° ;  ac-  (1),  b.  p.  151— 
mm*  and  138— 143°/15  mm,,  (2)  b.  p.  154— 
Ul  &  ancl  148— 149718  mm.  Of  the  four 
possible  decahydro-p- naphthols  three  were  isolated, 

iTrmVn'  p*  1030  atld  "5%  and  a  liquid  b.  p.  122— 
Ko  /12  mm.  The  values  of  the  other  physical  con- 
slants  given  are  in  fair  agreement  with  those  given 
by  previous  workers.  "  0,  D.  Langford. 

Stability  of  phenol  ethers  at  an  ethylene  bridge. 

10 oiHo  MS  arfd,  A.  Heynkn  (Festschr.  A.  Tsehirch, 
1  Jits,  LI 1— -220), — Eugcnol  ethylene  ether  was  hydro¬ 
genated  with  pallatised  barium  sulphate,  and  the 
prod  net  nitrated,  yielding  di(nitrohydroeugenol)ethylene 
xiiier^  p.  167*5%  reduced  with  stannous  chloride 
duct  acetic  and  hydrochloric  acids  to  di{aminohydro- 
eugenoljethylene  ether,  m.  p,  245°;  a  2-methoxy-4- 
propvhl -phenyl  ethylene  ether  is  one  of  the  fission 


products  on-  hydrogenation  of  dieugenol  ethylene 
ether.  A.  A,  Eldribge, 

3  :  :  5  :  5*  -  Tetranitro  -  2  ;  2'  -  dimethoxydi  - 

phenyl,  H,  Rattdkitz  (Ber.,  1928,  61,  [B],  246)  — 
Contrary  to  Borsehe  and  Feske  (A.,  1927,  661), 
8  ;  3# :  5  :  5'- tetranitro -2  ;  2  hdimelhoxy  diphenyl  has 
m.  p.  188—189%  whether  prepared  by  the  author’s 
process  (A.,  1927,  453)  or  by  that  of  Borscho  and 
Scliolten  (A.,  1917,  %  390).  The  low  values  recorded 
are  duo  to  the  difficulty  of  purifying  the  material 
completely  by  crystallisation  from  boiling  acetic  acid  ; 
better  results  are  obtained  with  alcohol  as  solvent. 

H.  Wren. 

Oxidation  in  the  benzene  series  by  gaseous 
oxygen.  III.  Oxidation  of  ot-phenvlcarbinols. 
H.  K,  Stephens  (J.  Amer.  Chern.  Soc.,  1928,  50. 
186—190 ;  cf.  A.,  1927,  48). — The  action  of  gaseous 
oxygen  at  about  100°  on  phenyl -methyl-,  ethyl-, 
-dimethyl-,  -« -propyl-,  and  - isopropyl-carbinol  has 
been  examined.  In  all  cases  except  that  of  tho  last- 
named  compound,  small  amounts  of  the  direct  oxid¬ 
ation  products  (ketones)  were  produced.  In  addition, 
dehydration  takes  place  under  the  conditions  applied, 
with  formation,  on  the  one  hand,  of  ethers,  and,  on 
the  other,  of  unsaturated  hydrocarbons.  In  all  cases 
except  that  of  phenyldimethylcarbinol,  from  which 
wpropenyl benzene  was  obtained,  the  unsaturated 
hydrocarbons  are  immediately  oxidised  with  form¬ 
ation  of  benzole  acid.  All  these  reactions  are  pre¬ 
vented  by  the  presence  of  a  weight  of  water  equal  to 
that  of  the  carbinol,  F.  6.  Willson. 

Tautomerism  of  hy  dr  oxy  triarylearbinols . 
L.  C.  Anderson  and  M,  Gomberq  (J.  Amer,  Chom. 
Boo.,  1928,  50,  203—208;  cf.  A.,  1925,  i,  1209),— 
Examination  of  the  absorption  spectra  of  tho  two 
carbinol  forms  of  p-hydroxytriphenylcarbinol  and  of 
p-hydroxy-m-tolyldiphenylearbinol,  and  those  of  their 
respective  fuelxsones,  in  ether,  supports  the  con¬ 
clusion  that  each  carbinol  exists  in  both  benzenoid 
and  quinonoid  tautomeric  modifications. 

F.  G.  Willson, 

Basic  triphenylmethane  dyes.  K.  Brand  (I) 
[with  A.  Modersohn]  ;  (II)  [with  G.  Schuck]  (J.  pt\ 
Chcm.,  1928,  [ii],  118,  97 — 137). — Further  evidence 
that  the  colour  changes  observed  when  solutions  of 
crystal- violet  or  malachite-green  are  gradually 
acidified  are  due  to  progressive  conversion  of  the 
dimethylamino- groups  into  non-auxochromic  di- 
methylammonium  ions,  is  furnished  by  the  study 
of  the  corresponding  methylated  quaternary  salts. 
The  methyl  ether  of  ppfpN-h  ex  amet  hy  It  ria  m  i  not  ri  - 
phenvlcarbinol  yields  (a)  with  1  mol.  of  methyl 
sulphate,  a  manomethosulphate ,  m.  p.  234—236"% 
decomp,  from  227 b  The  corresponding  meth iodide 
(Rosenstiehl,  A..  1895,  i,  377)  is  hydrolysed  by  boiling 
dilute  acetic  acid  to  iodine-green, 
(NMe2*C6H4)2C(GcHll*2^Ie3I)i ;  (b)  with  2  mols  of 
methyl  sulphate,  a  mixture  of  products  from  which 
was  obtained  on  one  occasion  an  impure  dimeihiodjde, 
which,  after  livdro lysis  and  removal  of  a  little  iodine- 
green  gave  a  yellow  aqueous,  and  an  orange  hydro¬ 
chloric  acid  solution ;  {0}  with  3  mols.  of  methyl 
sulphate  a  irimethomlphate ,  ra.  p.  223—224°  (decomp. }. 
The  corresponding  inmefhoperchlorate ,  m,  p.  303 


304°  (deeomp.),  is  hydrolysed  by  dilute  acid  to  the 
colourless  substance  (I),  C(C6H|,NMe3C104)30HJ  m.  p. 
291 — -292°  (decomp,),  which  gives  with  concentrated 
mineral  acids  carboniuin  salts  similar  in  colour  and 
stability  to  those  of  triphenylcarbinol .  When  the 
methyl  ether  (II)  of  ^phtetramcthyldiaminotriphenyl- 
carbinol  is  successively  treated  with  methyl  sulphate 
(1  mol.)  and  sodium  perchlorate,  it  affords  a  metho- 
perchlorate ,  m.  p,  167—168°,  which  is  converted  by 
boiling  perchloric  acid  into  the  orange-red  compound 
(III),  CPh(C6H4*NMe3C104)2C104,H20s  m.  p.  253— 
254°  (deeomp.).  This  is  hydrolysed  by  water  to  the 
colourless  methopereMo ra te  of  pp f - tetram ethyldiamino- 
triphenylcarbinol.  The  dimethoperchbrat e ,  m.  p. 
295—296°,  of  the  ether  (II)  is  hydrolysed  by  dilute 
acid  to  the  dimeihoperchbrate  (IV),  m.  p.  287 — 288°, 
of  pj)' '•  te  t  ram  e  t  hy  Id  i  ami  no  triphenylcarbinol,  which 
gives  halochromic  solutions  similar  to  those  of  tri- 
phenylcarbinol. 

The  meihos  alpha  te,  deeomp.  246°,  and  meikoper- 
chloraie  (V),  m.  p.  217—218°  (deeomp.),  of  p-di- 
methykmino triphenylcarbinol  give  yellow  solutions 
in  concentrated  mineral  acids,  which  arc  decolorised 
by  addition  of  water.  The  carbinol  is  converted  by 
oxalic  acid  into  a  mixture  of  the  colourless  oxalate 
(Baeyer  and  Villiger,  A.,  1904,  i,  786)  with  an  orange 
salt  (VI),  and  by  boiling  methyl  alcohol  into  its 
methyl  ether ,  m,  p,  90 — 91°,  which  forms  a  metko- 
sulphate ,  m.  p,  159—164°,  and  a  methoper chlorate , 
m.  p.  247°.  The  ordinary  Zeisel  method  is  not 
applicable  to  triphenylmethane  derivatives  contain¬ 
ing  two  or  more  trimcthylammonium  groups,  since 
the  latter  also  yield  methyl  iodide  under  these  con¬ 
ditions,  Correct  results  are,  however,  obtained  by 
heating  the  substances  with  hydriodic  acid  at  100°. 
Although  iodine-green  gives  no  precipitate  with 
neutral  silver  nitrate,  it  is  quantitatively  converted 
by  sodium  perchlorate  into  the  corresponding  diper- 
chbrate .  Conductivity  measurements  with  iodine- 
green  ,  tetramethyldiaminotriphenyl  meth  ane  ni  eth  - 
iodide,  crystal -violet,  and  (I),  (III),  (IV),  and  (V) 
above  indicate  that  in  each  case  all  the  acid  radicals 
arc  ionogenic.  Accordingly,  formulae  (cf.  Hantzsch, 
A.,  1922,  i,  24)  of  polyacid  salts  of  triphenylmethane 
dyes  in  which  acid  radicals  arc  included  within  the 
co-ordination  complex  are  probably  incorrect.  The 
above  carboniuin  salts  fall  into  four  groups  of  de¬ 
creasing  stability,  containing  (a)  3,  (6)  2,  (c)  1,  and 
(d)  0  dimethylamino-groups.  The  colours  (a)  violet, 
(b)  green,  (c)  orange-red  [cf.  (Ill)  and  (VI)],  and  (dj 
orange-yellow  [cf.  (I),  (IV),  and  (V)],  are  independent 
of  the  number  of  trimethylammonium  groups  present 
and  are  similar  to  those  of  the  corresponding  poly¬ 
acid  salts  of  crystal- violet,  H.  E.  F.  Notton, 

3  :  3?*DIfuclisoiiyl  and  related  compounds.  A. 
Bistbzycki  and  W,  Niederberger  (Helv.  Chim. 
Acta,  1928,  II,  261— 272).— Benzilic  acid  and  2  :  2#- 
dihydroxydiphenvl  condense  in  acetic-sulphuric  acid 
solution  to  form  2  :  2f -dihydroxy  -dibenzhydryl- 

diphenyl-GL® -dicarboxylic  acid  (I),  +2H20,  m.  p.  269— 
271°  (deeomp.),  which  is  methylated  by  methyl 
sulphate  forming  dimethyl  2  :  2l-dimethoxy-5  : 
benzkydryldiphenyl-cux’-dicarboxybte,  m.  p.  260—261° 
(deeomp.).  Treatment  of  the  acid  with  concentrated 


sulphuric  [acid  affords  difuchsonyl  tetrahydratc , 
C3gH2602)4H20,  m.  p.  308°  (deeomp.)  after  darkening, 
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which  when  treated  with  2A-sodium  hydroxide 
solution  in  ethereal  solution  affords  a  tetrasodium 
derivative,  C3eH2604Na4.  Successive  treatment  of  a 
hot  alcoholic  solution  of  the  tetrahydratc  with  10% 
potassium  hydroxide  and  1—2%  acetic  acid  furnishes 
2  :  2f  -dihydroxy~5  :  5 '  - d i ( a- hydroxybenzhydryl)d ipkenyl , 
+2H20,  m.  p.  308°  (deeomp.).  3  :  3 1  - D ifuchso nyl  (II) 
has  m.  p.  331°  (deeomp.)  after  previous  darkening, 
and  is  reduced  by  zinc  and  acetic  acid  to  2:2 ( -di- 
hydroxy-5  :  of  -dibenzhydryldiphenyl,  m.  p.  186 — 187° 
after  softening.  2  :  2f-Dimeihoxy-5  :  5‘ -dibe?izhydryl- 
d  ipkenyl  -  a «' -dicarboxylic  add ,  m.  p.  291°  (deeomp.), 
is  obtained  from  2  :  2 '  -  dim  ethoxydiph  eny  1  and  benzilic 
acid,  and  gives  when  treated  with  concentrated  sulph¬ 
uric  acid  at  75°,  2  ;  2f -dimethoxy-n  :  5r -di{a-hydroxy- 
be7izhydryl)diphe?iyl,  m.  p,  163—164°  (deeomp.). 

H.  Burton. 

Comparative  migratory  tendencies  of  acyclic 
radicals  in  the  semi-pinacoMc  transpositions 
of  phenyldialkylglycols.  Their  relation  to 
affinity  capacities,  M.  Tiffeneau  and  (Mlle.) 
J.  LfivY  (Compt.  rend,,  1928,  186,  84 — 86). — The 
dehydration  by  sulphuric  acid  of  phenyldialkyl 
glycols  involves  a  semi-pinacolic  transposition,  with 
migration  of  one  of  the  alkyl  radicals.  In  the  13 
cases  studied,  the  migratory  tendencies  of  the  radicals 
wero  found  as  a  rule  to  be  inversely  proportional,  to 
their  affinity  capacities.  B.  W.  Anderson. 

Catalytic  action.  XVII.  New  functions  of 
reduced  copper.  II.  S.  Komatsu  (Sexagint 
[Osaka  celebration],  Kyoto,  1927,  203 — 216). — 
Reduced  copper  as  a  catalyst  for  both  dehydration 
and  dehydrogenation  stands  between  thoria  and 
nickel.  Three  forms  of  reduced  copper  are  described, 
distinguished  bv  their  action  on  menthol  (cf.  A.,  1925, 
i,  687['  942). 

Nitriles  are  obtained  by  passing  a  primary  alcohol 
and  ammonia  over  reduced  copper  (cf.  A.,  1925,  i, 
893).  Copper  with  chlorine  and  benzene  at  200° 
gives  chiefly  the  hexachloride.  Reduced  copper  con¬ 
verts  u  maturated  hydroaroma  tie  compounds  into  a 
mixture  of  aromatic  and  saturated  hydroaromatic 
compounds.  It  is  also  apparently  capable  of  catalys¬ 
ing  the  keto-enol  change,  since  inversion  occurs  with 
Tmenthone  (A.,  1925,  i,  943).  C.  D,  Langford, 

Catalytic  action.  XXI.  Catalytic  reduction 
of  nitriles.  S.  Komatsu  and  S.  Ism  da  (Mem. 
Coll.  Sci.  Kyoto,.  1927,  331—337;  cf.  A.,  1925,  .i, 
893). — The  reduction  of  benzonitrile  by  hydrogen  in 
presence  of  reduced  copper  at  150—200°  gives  a 
mixture  of  benzaldimine,  benzyl  amine,  and  dibenzyl- 
amine.  The  yield  of  bases  is  favoured  by  a  low 
temperature  (150°)  and  by  those  forms  of  reduced 
copper  that  are  most  active  as  oxidising  catalysts. 
A  rapid  current  favours  the  formation  of  aldimine. 
At  a  higher  temperature  the  nitrile  is  decomposed  to 
toluene  and  ammonia.  The  relative  amounts  of  the 
products  formed  under  different  conditions  are  in 
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agreement  with  the  mechanism  suggested  by  Braun, 
Blessing,  and  Zobel  (A,,  1923,  i,  1087).  The  reduction 
of  acetonitrile  and  isovaleronitrile  gives  no  aldimine 
but  only  primary  and  secondary  amines. 

0.  13,  Langford. 

a-Sulphophenylacetic  acid.  J.  Brust  (Bee. 
irav.  ehim.,  1928,  47,  1 53 — 168) , — Ammonium 

a-chloro-  and  a-bromo-phenylacetates  react  with 
ammonium  sulphite  in  aqueous  solution  to  form 
mainly  mandelic  acid,  whilst  with  ethyl  a-bromo- 
phenylacetate  followed  by  hydrolysis  with  barium 
hydroxide  solution  a  good  yield  of  a -sulphophenyL 
a&etic  add  (+2H20),  decomp.  140°  after  colouring 
at  130°,  is  obtained  [barium  (+H20),  thallium 
(+H20),  cobalt  (+H20),  nickel  (-fH2G),  copper , 
aniline  hydrogen,  m,  p.  158°;  aniline,  o-phenylene- 
diamine ,  decomp.  216°;  brucine  hydrogen  (+2H20), 
brucine  (+8H20),  strychnine  hydrogen  (+2H20), 
strychnine  (+5H20),  and  quinine  (+2H20)  salts 
described],  Sulphonation  of  phenylacetie  acid  with 
sulphur  trioxide  or  of  phenylacetie  anhydride  with 
sulphuric  acid  yields  p-sulphoph  enylaceiic  acid 
[barium  (+2H20),  calcium  (+3H2G},  lead  (+2H20) 
salts],  oxidised  by  ch rom  ic-aul phuric  acids  to  p- sub 
phobenzoic  acid.  Fusion  of  this  compound  and 
33 -su Ip hophenyl acetic  acid  with  potassium  hydroxide 
furnishes  p-hydroxybenzoie  and  p-hydroxyphenyl- 
acetic  acids,  respectively.  b  oc-Sulphopkenylacetic 
acid,  clecomp.  225°  [sodium,  sodium  hydrogen ,  barium 
(+2H20),  cobalt  (+4H20),  nickel  (+2H20),  copper 
(+3H20),  aniline  hydrogen,  m.  p.  205°,  and  aniline 
salts],  is  obtained  by  decomposition  of  its  brucine 
salt.  Numerous  values  for  the  molecular  rotations 
of  the  acid  and  its  salts  for  different  wave-lengths 
are  given,  d -Sulphophenylacetic  mid,  [M]n  +36°,  is 
obtained  by  the  interaction  of  ammonium  f-a-bromo- 
phenylacetate  and  ammonium  sulphite. 

When  tho  normal  aniline  salt  of  a-sulphophenyl- 
acetic  acid  is  boiled  with  excess  of  aniline  there  is 
produced  the  aniline  salt,  in.  p,  242°  (partial  decomp.), 
of  a  -  sulphopk  enylacetanilide ,  decomp.  205°  [barium 
(+6H20),  cobalt  (+8H20),  nickel  (+8H20),  copper, 
strychnine  (+3H20),  brucine  (+3H20),  and  quinine 
(+ 2H20)  salts  “  described],  ba-Sulphophenyhcet- 
anilide,  [M]D  —12°  (ammonium  salt,  [ilf]n  “14°),  is 
obtained  from  the  strychnine  or  quinine  salts  and 
racemises  easily  when  heated.  The  o-phenylenedi- 
amine  salt  of  a -sulphophenylacetic  acid  when  heated 
at  180  yields  2-benzylbenziminazole-tx-sulphonic  acid 
[barium  (+6H,0),  cobalt  (+5H20),  nickel  (+5HoO), 
and  quinine*  (+2H20)  salts].  Decomposition  of  the 
purified  quinine  salt  with  ammonia  furnishes  the 
ammonium  salt  [iU]D  — 10°,  which  racemises  quickly 
vben  heated,  h  K-Suiphophenylacetic  acid  and 
o-pheny lenediam i ne  react  to  give  the  inactive  gly- 
oxaline  derivative,  H.  Burton. 


Resolution  of  externally  compensated  p-nitr 
benzoylalanine,  W.  M.  Collbs  and  C.  S.  Gibsc 
(J.U.S,,  1928,  99 — 108),— p-Nitrobenzoylation 

alanine  m  potassium  hydroxide  solution  at  7 — 1 
affords  dL-p-niirobenzoyManme,  m.  p.  194°  [dim 
brucine  (+4H20),  and  dnehonidine  (+3Ha0)  sail 
ethyl  ester,  m.  p.  117*5—118'°],  Since  this  compoui 
has  a  great  tendency  to  form  partial  racemates  1 


series  of  mixed  crystals  of  the  diastereoisom  eric  salts 
with  various  alkaloids,  the  following  method  of 
resolution  must  bo  adhered  to.  Equivalent  quan¬ 
tities  of  the  acid  and  strychnine  are  mixed  in  ethyl 
alcohol  at  50°  and  the  crude  IAIB  salt  which  separates 
is  crystallised  from  alcohol  at  50°  until  pure.  Strych¬ 
nine  1-p-ni trobenzoylalanine  (+EtOH),  [aJSM  (an¬ 
hydrous  salt)  — 48*8°  in  alcohol,  when  decomposed 
furnishes  l-p-nitrobenzoylalanine,  m.  p.  167*5 — 168°, 
(ammonium  salt)  —51*66'"  in  water,  and 
—  15*8.1°  in  alcohol.  Tho  crystals  obtained  from  the 
alcoholic  mother-liquor  after  separation  of  the  crude 
IAIB  salt  are  crystallised  from  much  alcohol  and  finally 
from  water.  Decomposition  of  strychnine  d-p -nitro- 
benzoylalanim  (4*1*5H20),  —1*9  in  alcohol^  so 

obtained,  gave  d«p -nitrobenmylalanine,  m.  p.  108*5— 
189°,  (ammonium  salt)  +51*4°  in  water, 

+  15*76°  in  alcohol  (ethyl  ester,  m,  p.  121 — 121*5y, 
[a]Sai  +1*32°  in  alcohol)  identical  with  a  specimen 
prepared  from  d- alanine  and  p-nitrobenzoyl  chloride. 

For  comparison  with  the  above  results  ethyl 
d  1  - a-naphtha lenesulphonylalanine ,  m.  p.  104%  and 
ethyl  d-oL-naphlhalenesulphoiiylalaniiie,  m.  p.  834— 
84°,  [ajmi  —47*15°  in  alcohol,  were  prepared  (ch  A., 
1925,  i,  137).  There  is  no  reversal  of  sign  of  the 
rotatory  powers  of  the  jp-nitrobenzoyl  derivatives  as 
is  the  case  with  the  a-naphthalenesulphonyl  deriv¬ 
atives. 

Tho  test  for  ami  no -acids  described  by  Waser  and 
Brauchli  (A.,  1924,  i,  1068)  is  more  sensitive  if  the 
sodium  carbonate  solution  is  replaced  by  pyridine  (ch 
Ingersoll  and  Adams,  A.,  1923,  i,  200). 

W.  Burton. 

Derivatives  of  phenylanthranilic  acid.  IV. 

H.  Goldstein  and  J.  Vaymatghak  (Helv,  Chim, 
Acta,  1928,  11,  239—245;  cf.  A.,  1926,  558;  1927, 
1186). — 2-Chloro-B  :  5-dinitrobenzoic  acid  reacts  with 
p-phenylenediaminc  in  boiling  aqueous  sodium  acetate 
solution  to  form  4  :  %-dini troA'-am inodipJienyla  min e - 
2 -carboxylic  acid,  decomp.  274°,  which  when  reduced 
by  stannous  chloride  and  subsequently  esterified 
yields  methyl  4:6: 4f4riaminodiphenylamine-2**carb- 
oxylate,  m.  p.  151°.  4:6: 4*-Trinitrodiphenylamim~2 - 

carboxylic  acid  [methyl  ester,  m.p.  220°  (decomp.)]  chars 
at  298°  without  melting.  4 -AminodiacetyLm-phenyl* 
media-mine ,  m.  p,  218°,  condenses  with  2-chloro-3  :  5- 
dinitrobenzoic  acid  giving  4  :  §-dinitro-2f  :  4 '-diacei- 
amidodiphenyla  mine  -  2  ~ca  rboxylic  acid,  m,  p.  255° 
(decomp.).  From  jo-aminophenoi  and  potassium 
2<chloro-5-nitrobenzoate,  in  presence  of  boiling  amyl 
alcohol,  potassium  carbonate,  and  copper  powder, 
there  is  obtained  4-nitro~4r-hydroxydiphenyla7nine-2- 
carboxylic  acid ,  m.  p.  210°,  reduced  to  4«amino*4'- 
kydroxydiphenylamine-2-carboxyKc  acid,  rn,  p.  213° 
(decomp.)  (methyl  ester,  m.  p.  164°,  obtained  from 
the  chlorostannate  of  the  amino-acid,  and  methyl- 
alcoholic  hydrogen  chloride).  Methyl  4  :  6-diamino- 
4f~h ydroxyd iph e nylamine-2-ca rboxyla te  has  rn.  p.  162  . 

H.  Burton, 

Electrochemical  oxidation  of  p-phenylprop- 
ionic  acid,  F.  Fighter  and  R.  Senti, — See  this 
vol.,  253. 

Bing  closure  of  y-phenyl-sc-benzyl-w-butyiyl 
chloride.  H.  Leucks  [with  H.  Kohler.  and  G, 
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Grukow]  (Ber,,  1928,  61,  [B],  144 — 146 ;  cf.  von 
Braun  and  others,  this  voL,  174). — ! The  ring  closure 
leads  to  the  production  of  a  six-membered  in  prefer¬ 
ence  to  a  five-membered  group ;  the  latter  does  not 
appear  to  be  formed.  Renzyl-S-phenylethylmalonic 
aekl  passes  when  heated  into  y-pkenyl-a-benzyl- n- 
butyrk  add ,  m,  p,  54°,  b.  p,  233—234^/12  mm.  The 
acid  is  converted  by  0*8  mol.  of  phosphorus  petita- 
chloride  in  the  presence  of  chloroform  into  a  mixture 
of  the  corresponding  chloride  iy-phenyl-a-benzyl-xi- 
butymmide,  m,  p.  133—134°)  and  l-keto-2-benzyl~ 

1  :  2:3:  44eirahydronaph th alene,  b.  p.  222 — 223 °j 
12  mm.,  m.  p.  53 — 54*5°  [mniicarbazone,  m.  p.  224— 
226°  (slight  decomp.)  after  softening  at  218°].  The 
constitution  of  the  latter  compound  is  established 
by  its  preparation  by  hydrolysis  of  ethyl  1  -kefo-2- 
benzyl-  1  :  2  :  3  :  44etrahydro?mphthaUne  -  2  -  carbozylaie, 
in.  p.  70—77°.  H.  Wren. 

Co-ordination  valency  of  aluminium  in  its 
salicylato -derivatives.  G.  J.  Burrows  and  I.  W. 
Wark  (J.C.S.,  1 92$,  222—, 229) . — Almninosalicylio  acid , 
H2[(C7H403)2A1(0H)0H21,  is  prepared  by  the  inter¬ 
action  of  hot  aqueous  solutions  of  potassium  alumin¬ 
ium  sulphate  and  sodium  or  ammonium  salicylate, 
from  aluminium  chloride  and  salicylic  acid  in  hot 
aqueous  solution,  from  aluminium  hydroxide  and 
aqueous  -alcohol  ic  salicylic  acid,  and  from  salicylic 
acid  and  aluminium  othoxide  in  anhydrous  alcohol. 
The  acid  is  dibasic ;  the  sodium  (  +  1  and  2H20  and 
+2McOH),  barium  (+2H20),  and  strychnine  salts 
are  described.  Resolution  of  the  acid  was  not 
effected  through  the  agency  of  several  alkaloids.  The 
co-ordination  valency  of  aluminium  in  this  complex 
is  six.  Aluminium  methyl  and  ethyl  salicylates , 
{0^H7O:J3Al  and  (C9Hft03)3Al,  and  aluminium  ethyl 
malonate,  (C7H1104)8A1,  are  obtained  by  the  inter¬ 
action  of  aluminium  alkoxidcs  and  the  appropriate 
ester,  H.  Burton. 

Bismuth  salicylates  and  citrates.  P.  Godfrtn 
(J.  Pharm.  Chinn,  1927,  [viii],  6,  49— 62).— The  follow¬ 
ing  crystalline  bismuth  salicylates  and  citrates  have 
been  prepared  by  slow  crystallisation  from  a  mixture 
of  bismuth  nitrate  and  the  appropriate  sodium  salt 
in  an  aqueous  solution  of  glycerol  :  bismuth  salicylate, 
(C7H503)3Bi,H20 ;  sodium  bismuth  salicylate, 
(C7R3()3)2Bi2d;c%H50s)RTaJH20;  Mmmthyl  add  said 
cytate,  (C-H503)3i*OH,4H20  ;  bismuthyl  salicylate, 
C-H a03BiO  i  bimnuth  citrate ,  (CflHr,07)Bit4HaO ;  bis- 
muthfjl  mid  citrate,  (Cf,H507)2Bi(0H)3,zH20.  "Certain 
basic  bismuth  salicylates  have  also  been  prepared  : 
(C7H(jOaBi0)ttBi2O3,2H2O,  as  the  final  dissociation 
product  of  neutral,  bismuth  salicylate  in  ether,  and 
(C-H503Bi0)2Bi203,2H20  as  the  final  dissociation 
product  of  neutral  bismuth  salicylate  in  boiling  water 
or  alcohol.  E.  A.  Ltot. 

Bismuth  salicylates  and  citrates,  Picon  (J. 
Pharm.  Chim.,  1927,  [viii],  6,  307— 309).— Experi¬ 
ments  are  described  from  which  it  has  been  deduced 
that  neutral  bismuth  salicylate  does  not  dissociate  in 
aqueous  solution,  and  it  is  therefore  thought  that  the 
basic  bismuth  salicylate,  (C7H5O3Bi0}2Bi2Q3,2H2O, 
(ef,  God frin,  preceding  abstract),  does  not  exist. 

E.  A.  Lunt. 


Carbomethoxy-derivatives  of  hydroxy-acids, 
A.  McKenzie  and  Ml  S.  Lesslie  (Ber.,  1928,  61,  [B]t 
153 — 183). — ' In  the  hope  of  establishing  a  general 
synthesis  of  benzoins,  r-carbomethoxymandelyl 
chloride,  m.  p.  39—40°  (ef.  A.,  1913,  i,  1194),  lias 
been  subjected  to  the  action  of  benzene  and  alumin¬ 
ium  chloride  in  the  presence  of  carbon  disulphide, 
benzene,  or  pyridine,  whereby,  however,  phenyl- 
dcoxybenzoin,  m.  p.  134—135°  is  produced.  Analog¬ 
ously,  r- carbet hoxymandelic  add,  m.  p.  79—  82°,  pre¬ 
pared  from  r-nmndelie  acid  and  ethyl  ehloroformate 
in  tho  presence  of  chloroform  and  dimethylaniline, 
is  converted  through  its  chloride  into  phenyldeoxy- 
benzoin,  Since  benzoin  is  stable  towards  hydrogen 
chloride  in  hot  benzene  but  is  converted  into  phenyl - 
deoxybenzoin,  presumably  through  desyl  chloride, 
if  aluminium  chloride  is  present,  the  change  is  repre¬ 
sented  :  CHPh(0*C0*Me)*C0Cl  ~> 

CHPh  (0  • C0»Me) *C0Ph  — >  CHPh(OH)*COPh  — > 
CHPhCl-COPh  — >  CHPhg-COPh.  '  Wflandeiic  acid 
yields  successively  1-carbomethoxymandelic  add ,  m.  p. 
111—112°,  [ot]p  137-6°  in  acetone  (hydrolysed  to 
I-mandelic  acid  without  racemisation  by  sodium 
hydroxide),  bcarbometkoxymmidelyl  chloride,  m.  p. 
42— 43°,  [«]V>  —138*1°  in  acetone,  and  phenyldeoxy- 
benzoin.  Carbonic thoxymandelyl  chloride  is  con¬ 
verted  by  an  excess  of  magnesium  phenyl  bromide  into 
triphenylethyiene  glycol,  m.  p,  167 — 167*5°,  which 
affords  phenyldeoxy benzoin  when  treated  with  sulph¬ 
uric  acid,  thionyl  chloride,  or  hydrochloric  add. 
Carbomethoxybenzilic  mid ,  m.  p.  94— 95°,  prepared 
by  the  action  of  methyl  ehloroformate  on  benzilic 
acid  in  the  presence  of  chloroform  and  pyridine,  is 
unexpectedly  transformed  by  thionyl  chloride  into 
diphenylehloroacetie  acid,  m.  p.  118 — 119°.  r -Carbo- 
methoxyatralact ic  acid,  m.  p.  134 — 135°,  yields  the 
corresponding  chloride,  m.  p.  88 — 89°,  converted  by 
aluminium  chloride  and  benzene  into  aa-diphenyl- 
propionic  acid,  m.  p.  173 — 174°  {silver  salt).  I-Atro- 
lactic  acid  yields  the  corresponding  carbomethoxy- 
derivative,  m.  p.  77 — 79°,  [«]ft  +33*2°  in  ethyl 
alcoholic  solution,  ’which  is  hydrolysed  without  appre¬ 
ciable  racemisation  by  sodium  hydroxide,  r -Garbo* 
meihoxy»u-hydroxy~ p -p limy  Ipr op  ionic  acid ,  m.  p.  97 — 
9S°,  is  described.  H.  Wren. 

Dibromides  of  methylcoumarie  and  methyl- 
conmarinic  acids.  M.  Reimer  and  M.  Howard 
(J.  Amer.  Chem.  Soe.,  1928,  50,  198— 203).— Treat¬ 
ment  of  methylcoumarinic  or  of  methylcoumarie 
acid  with  bromine  in  carbon  disulphide  affords  two 
isomeric  dibromides,  m.  p.  177°  (decomp.)  (I),  and 
m.  p.  134°  with  slight  decomposition  and  subsequent 
resolidification  and  then  decomposition  at  170°  (II). 
Separation  can  be  effected  by  fractional  extraction 
with,  and  crystallisation  from,  toluene,  in  which 
solvent  (II)  gradually  isomerises  to  (I)  at  the  b.  p. 
(ef.  Biilmann  and  Lund,  A.,  1923,  i,  218).  Treatment 
of  (II)  with  cold  aqueous  50%  potassium  hydroxide 
affords  a-bromo-o-methoxycinnamic  acid,  m.  p.  171° 
(cl  Perkin,  1881,  39,  418),  whilst  (I)  affords 

similarly  a  small  proportion  of  an  isomeric  u-bromo-Q- 
meikoxycinnamic  acid ,  yellow,  m.  p.  186°  (III),  to¬ 
gether  with  a  ~  b  ro  m  o  -o  -  me  thoxy  styrene.  Formation 
of  (III)  is  favoured  by  substitution  of  alcoholic  for 
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aqueous  alkali.  Conversion  of  (III)  into  the  isomeride 
of  m,  p.  171°  is  effected  by  exposure  to  sunlight  in 
aqueous  solution.  Esterification  of  (III)  cannot  be 
effected  by  methyl-alcoholic  hydrogen  chloride,  but 
the  methyl  ester,  a  yellow  liquid,  was  obtained  by  the 
action  of  diazomethane.  It  is  concluded  that  (III) 
is  probably  the  ers-isomeride.  Treatment  of  (II) 
with  aqueous  bromine  affords  a  small  proportion  of 
ajL54ribromo-2»methoxycinimmic  acid,  m.  p.  201°, 
which  is  converted  by  saturated  methyl-alcoholic 
potassium  hydroxide  into  two  isomeric  a-5-dihromo- 
2 -methoxyemnamio  acids,  in.  p.  163 — 164°  {methyl 
ester,  m.  p.  94°),  and  m.  p.  221°  {methyl  ester,  m.  p, 
106 — 107°),  respectively.  Isomerisation  of  the 
former  to  the  latter  is  effected  by  exposure  to  sun¬ 
light  in  benzene.  Both  isomerides  yield  5«bromo~2~ 
methoxyphenylpropiolic  acid,  decomp.  174°,  when 
treated  with  boiling  aqueous  10%  potassium  hydr¬ 
oxide.  Treatment  of  both  (I)  and  (II)  with  water 
affords  the  same  a-bromo-p-hydroxy-2-methoxy- 
phcnyl propionic  acid,  in.  p.  134°,  wiiich  on  treatment 
with  aqueous  bromine  yields  a-5-dibromo-P-hydroxy- 
2-methoxyphenylpropionic  acid,  m.  p.  137°,  with 
subsequent  resolidification  (IV)  and  m,  p.  154°  (V). 
Both  (IV)  and  (V)  yield  the  same  methyl  ester,  m.  p, 
93— 95s,  and  it  is  concluded  that  the  two  hydroxy- 
acids  are  dimorphic  rather  than  isomeric.  Treat¬ 
ment  of  (I)  with  cold  methyl  alcohol  yields  a-bromo- 
p-2-dimethox3rphenylpropionic  acid,  m.  p.  118°, 
whilst  (II)  yields  similarly  the  isomeride,  m.  p.  136° 
(cf.  Werner,  A.,  1906,  i,  180°).  F.  G.  Willson. 

Clilorobenzoylacetic  esters.  A.  Wahl  and  J. 
Holland  (Compt.  rend.,  1928,  186,  37— 39).— The 
action  of  nitrous  vapours  on  methyl  o-f  and 
p-chloro be n zoy lace tates  in  presence  of  acetic  an¬ 
hydride  and  ether  causes  decomposition  in  each  case 
with  formation  of  the  corresponding  ehlorobenzoie 
acid.  Small  amounts,  however,  of  the  respective 
ceft-diketonic  esters  are  also  formed,  and  the  following 
derivatives  have  been  isolated  by  treatment  of  the 
reaction  mixture  with  phehyl hydrazine ;  methyl 
benzeneazo- o-,  -m-,  and  -p-chlorobenzoylacetates,  m.  p. 
95 — 96°,  132%  and  90—91°,  respectively,  and  1  -phenyl- 
-m-,  and  - p -chlorapkenyl-4: :  5-diketodihydropyr- 
a zok- 4-phmyOi ydrazo nes,  m.  p.  195°,  166—187%  and 
104°,  respectively,  '  B.  W.  Anderson. 

Derivatives  of  2  : 3  -hydroxynaphthoic  aryl- 
amides,  Brit.  Dyestuffs  Coup.,  Ltd.,  J.  B.  Pay- 
man,  and  H.  Wig nall.— See  B.,  1928,  118. 

T  direct  substitution  in  the  benzene  nucleus, 
f  *  JAN  (Rec.  trav.  chinn,  1928,  47,  169— 

Aol):.  Treatment  of  A2: 8-dihydrophthalic  acid  with 
concentrated  sulphuric  acid  at  60°,  or  in  presence  of 
acetic  anhydride  in  the  cold,  yields  phthalic  acid  or 
Ubj  anhydride.  Cold  absolute  nitric  acid  or  nitrogen 
pvroxKie  in  acetic  acid  solution  gives  similar  results. 
W  acn  the  acid  is  treated  with  bromine,  A*-3  : 6-di- 
bromotetrahydrophfchalic  acid  is  produced,  which 
when  heated  begins  to  decompose  at  100%  phthalic 
anhydride  begins  to  sublime  at  160%  and  at  200° 
decomposition  into  hydrogen  bromide,  water,  and 
phthalic  anhydride  is  complete.  All  the  reactions 
are  explained  by  1  : 4 -addition,  with  subsequent 


elimination  of  hydrogen  and  the  reacting  constituent. 
These  observations  do  not  support  Prims*  objections 
(A.,  1919,  i,  71)  to  Holloman’s  addition  theory  of 
aromatic  substitution.  H.  Burton, 


Constitution  of  ethyl  suceinylsuccinate  and  of 
ethyl  p-dihydr  oxyterephthalate.  I).  Miglxacci 
(Gazzetta,  1927,  57,  914 — 923). — If  the  preparation 
of  diethyl  suceinylsuccinate  from  diethyl  succinate 
is  not  properly  carried  out,  the  mother-liquors  yield 
a  compound,  m.  p.  123 — 124%  which.  Gibbs  and  Brill 
(A.,  1915,  i,  648)  regard  as  the  ketonie  form  of  diethyl 
suceinylsuccinate.  This  compound  is,  however,  di¬ 
ethyl  p-dihydroxyterephtlialate,  since,  on  condens¬ 
ation  with  primary  arylamines,  it  gives,  not  diethyl 
2  ;  5-diarylamino- A1 :  Ldihydrotercphthalates, 

wU<^[(}*o.iKtj:c{NflR)'>UH2,  bllt  only  dietIiyl  2  :  5' 

d  iarylarai  n  otereph  thalatcs , 

Thus,  the  action  of 

p-anisidine  on  diethyl  suceinylsuccinate  in  acetic  acid, 
either  with  or  without  alcohol,  yields  diethyl  2  ;  5-df* 
p -ani&idino-b1  *  *-dihydrolerephiIialaief  pale  violet, 
m,  p.  190—191°,  wiiereas  p-anisidine  and  Gibbs  and 
Brill’s  ester,  m.  p.  123—124",  give  diethyl  2  :  6-di-p- 
anisidinoterephthalafe ,  orange-red,  m,  p,  171°, 

Confirmation  of  Hantzsch’s  view  that  diethyl  sue- 
cinylsueeinate  is  rigidly  enolic  and  diethyl  p-dihydr- 
oxyterephthalate  a  quinol-p-dicarboxylic  ester  (A., 
1917,  i,  685)  is  obtained,  since  it  is  found  possible 
(1)  by  oxidation  by  means  of  iodine  (2  atoms),  to 
pass  from  diethyl  2  :  5-di-p-anisidino-A3:4-dihydro- 
terephthalate  to  diethyl  2  : 5-di-p-anisidinotere- 
phthalate ;  (2)  to  convert  the  latter  into  a  dibenzoyl 
derivative,  m*  p.  220°,  and  (3)  by  hydrolysis  of  the 
ester  with  potassium  hydroxide,  to  obtain  2  :  5-di-p- 
anisidinoterephthalic  acid,  m.  p.  276°  (decomp.). 

Diethyl  2  :  5  -  di  -  p  -  phenetidino  -  A1 : 4  -  dihydrotere  - 
phthalate,  m.  p.  197°,  diethyl  2  :  B-di-p-pheneltdinotere- 
phthalate,  m.  p.  180°  (dibenzoyl  derivative,  m.  p.  163°), 
and  2  :  5-di-p-phenetidinolerephthalic  acid,  CtlH2tOfiNs, 
m.  p.  280°  (decomp.),  are  described.  T.  H.  Pope. 


Condensation  of  eye  l  oh  exanealdehyde  and 
malonic  acid.  S.  S.  G.  Sircar  (J.C.S.,  1928,  54— 
57).—  cydd Hcxanealdehyde  condensed  with  malonic 
acid  in  presence  of  pyridine  and  piperidine  {or  di- 
ethylamine)  forms  ($-eyclo hexylacrylic  acid,  b.  p.  153— 
154°/ 11  mm.,  m.  p.  57—58°  (silver  salt;  acid  chloride, 
b.  p.  142°/12  mm. ;  methyl  ester,  b.  p.  92 — 93°/I5  mm. ; 
ethyl  ester,  b.  p.  1 19°/1 1  mm.;  amide,  m.  p.  158— 
159° ;  anilide,  in.  p.  142°;  dibromide ).  If  condens¬ 
ation  is  effected  in  presence  of  a  small  amount  of 
die  thy  famine,  with  subsequent  heating,  there  is  pro¬ 
duced  (S-cyclo hezylghdaric  acid ,  m.  p.  153—154° 
[silver  salt;  acid  chloride,  b.  p.  159 — 160%  12  mm.; 
ethyl  ester,  b.  p.  1 18 — 120°/17  mm. ;  methyl  ester, 
b,  p.  106— 108°/ 17  mm.;  diamide,  m.  p.  190° ;  di¬ 
anilide,  tn.  p.  237°  (decomp.) ;  anhydride].  The 
monoanilide,  in.  p.  151%  of  this  acid  when  heated  at 
200°  for  a  short  time  passes  into  the  anil,  m.  p.  181°. 
When  condensation  takes  place  in  alcoholic  diethyl- 
amine  there  is  obtained  ey cl ohexanespirobutyrolaclone , 
b.  p.  152— 155°/ 15  mm.  (the  silver  salt  of  the  hydroxy- 
acid  is  described).  Small  amounts  o!  (Lcycfohexyl- 
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acrylic  acid  are  also  formed  in  both  these  condens¬ 
ations* 

Oxidation  of  the  »p«  and  py- unsaturated  ketones 
from  ct/cfohexaiiealdeliyde  and  acetone  (Kon,  A., 
1928,  952)  with  alkaline  hypobromite  yields  p-q/cZo- 
hexylacrylic  acid  and  a  p y-acid  (silver  salt),  respect¬ 
ively.  This  last  compound  when  oxidised  with  dilute 
potassium  permanganate  gives  cyclohexanone,  whereas 
the  former  furnishes  cydbhexanealdehyde. 

Bu  Burton, 

Hydrolysis  by  alkalis  of  ethyl  phenylethyl- 
malonate.  E.  Tassilly,  A,  Belot,  and  M.  Des- 
COMBES  (Compt.  rend.,  1928,  186,  149 — 151), — 
Hydrolysis  of  ethyl  phenvlethylmalonate  with  hot 
aqueous  or  alcoholic  sodium  hydroxide  yields  phenyl- 
ethylmalonic  acid  and  a-phcnyl-a-ethylacetic  acid  in 
the  proportions  4 :  1  and  1:9,  respectively,  the 
hydrolysis  in  alcoholic  solution  being  completed  much 
the  more  rapidly.  Hydrolysis  with  powdered  potass¬ 
ium  hydroxide  at  the  ordinary  temperature  gives  the 
same  acids  in  the  ratio  4:1,  By  using  a  limited 
quantity  of  cold  aqueous -alcoholic  sodium  hydroxide, 
ethyl  hydrogen  phenylethylmalonaie ,  in,  p.  94°,  is 
obtained,  B.  W.  Akdeeson. 

3  -  Methyl  -  4#  -  tsopropyldiphenyl  -  2  :  2'-dicarb- 
oxylie  acid.  H.  P.  Fcoelberg  (Annal,  Acad.  Sen 
Pennies,  1927,  A,  29,  No,  4) ,« — Z-Mdhyl-4f  Ampropyl- 
diphenyl- 2  :  %’ -dicarboxijlic  midi  m«  p.  18S—  I89d>% 
formed  by  the  oxidation  of  retenequinone  with 
hydrogen  |>eroxide  in  glacial  acetic  acid,  gives  the 
anhydride  t  m,  p.  111—112%  on  treatment  with  acetyl 
chloride  and  acetic  anhydride,  yielding  the  mono¬ 
amide,  m.  p.  196—197°,  on  warming  with  aqueous 
ammonia.  The  acid  forms  soluble  alkali,  barium, 
and  calcium  salts  and  insoluble  silver,  copper,  and 
lead  salts.  G.  A,  C.  Gough. 

5-Bromo~2  : 4-dimethoxybenzoylacrylic  acid 
and  its  esters.  G.  P.  Rice  (J.  Amer,  Clicra.  Soc,, 
1928,  50,  229  — 235) . — Condensation  of  succinic  an¬ 
hydride  with  resorcinol  dimethyl  ether  in  carbon 
disulphide  in  presence  of  aluminium  chloride  (cf. 
Perkin  and  Robinson,  J.C.S.,  1908,  93,  808)  affords, 
in  addition  to  2  :  4-dimet  boxy  ben  zoylpropionie  acid, 
(I)  {ethyl  ester,  m.  p.  44%  with  subsequent  resolidi¬ 
fication  and  m.  p.  68*5°),  2 -hydroxy -4-meihoxybenzoyl- 
pmpionic  acid  (methyl  ester,  m*  p«  87°).  Bromm- 
ution  of  (I)  in  chloroform  affords  fL-5-dibrotno-2  : 4- 
dimdhoxybenzoylprop  ion  it  mid,,  m.  p.  165°  (decomp.) 
(methyl  ester,  m.  p.  103°;  ethyl  ester,  m,  p.  114-5°), 
and  this,  when  treated  with  potassium  acetate  in 
glacial  acetic  acid  at  100°,  yields  o-bromo-2  : 4-di- 
mdkoxybm mylacrylic  add ,  yellow,  m.  p.  208°  (methyl 
ester,  m,  p.  138°  after  softening  at  about  129°,  m.  p. 
129°  after  resolidification ;  ethyl  ester,  yellow,  m.  p. 
-115*5°),  Treatment  of  the  latter  acid  with  aqueous 
sodium  hyposulphite  affords  B-bromo-2  i  4 -dimelkoxy- 
benzoylprapi on rc  acid ,  m.  p,  1S7°  {methyl  ester,  m.  p. 
117%,  When  ethyl  fhbromo-2  :  4-dimotlioxy benzoyl- 
acrylate  is  exposed  to  sunlight,  it  is  converted  into 
Two  colourless  dimerides,  m.  p.  266°  and  129 — 130% 
respectively.  The  former  becomes  yellow  when  kept 
in  diffused  daylight,  and  the  latter  is  gradually  de- 
polymerised  in  molten  camphor.  Treatment  of 
methyl  fhbromo-2  : 4-dimethoxybcnzoylacrylate  with 


methyl  alcohol  and  a  trace  of  concentrated  aqueous 
potassium,  hydroxide  at  below  0°  affords  B-br&mo- 
«  :  2  :  44r im etk ox ybe nzoylp rap ioni c  add ,  m.  p.  189% 
together  with  its  methyl  ester,  m,  p.  117°,  whilst 
boiling  dilute  hydrochloric  acid  yields  5*6roi«o-a- 
hydroxy-2 : 4-dimelhoxybenzoylpropmm  add,  m,  p. 
172°.  B-Brmno-$-hydroxy-2  :  4-dimeihoxybenzoylpro- 
pionic  acid,  m.  p,  179s  (decomp.)  (methyl  ester,  m,  p, 
134*5°),  is  obtained  by  treating  (3 : 5-dibromo-2  : 4-di- 
raethoxybenzoylpropionic  acid  with  cold  aqueous 
sodium  carbonate.  B-Brom o- a-ethoxy -2  :  4 -dimethoxy- 
benzoylpropionic  add,  m.  p,  139—140%  and  its  ethyl 
ester,  m«  p,  97°,  are  obtained  analogously  to  the 
correspond  mg  a  -  methoxy-deriva  t  ives . 

F.  G.  Willson, 

Synthesis  of  3:4: 5-trimethoxy-o-phthalic 
acid,  K.  Feist  and  G.  L.  Dsohtj  (Festschr.  A, 
Tschircli,  1928,  23 — 29 ;  Chem*  Zenfcr.,  1927,  ii,  58). 
—(a)  3:4:  5-Trimcthoxybenzoic  acid,  m.  p.  163 — 
164°  (from  gallic  acid,  methyl  sulphate,  and  sodium 
hydroxide)  yields  with  chloral  hydrate  3:4:  5-tri- 
methoxytrichlorophthalide,  m.  p.  71—72%  which  by 
heating  with  methyl-alcoholic  sodium  hydroxide, 
diluting  with  water,  evaporating  off  the  alcohol, 
saturating  with  hydrogen  chloride,  and  methylating 
the  product  with  methyl  sulphate  yields  3  :  4. :  o-tri- 
methoxyph t h a  1  idecarb oxy lie  acid,  m.  p.  147 — 148° 
(with  diazomethane,  methyl  ester,  m.  p.  121°).  The 
acid,  when  heated  at  2  mm.,  yields  3:4:  o-tri me th oxy- 
phthalide,  m,  p.  134 — 135%  which  on  oxidation  with 
potassium  permanganate  in  sodium  hydroxide  solu¬ 
tion  affords  3:4:  5-trimethoxy-o-phthalic  acid,  in.  p, 
163s  (anhydride,  m.  p.  143° ;  methyl  ester,  m.  n. 
§4—65%, 

(6)  Gallic  acid  trimethyl  ether,  when  heated  in 
chloroform  solution  with  bromine  and  iron  powder, 
yields  bromogallic  acid  trimethyl  ether,  in,  p.  148  ; 
the  mother-liquor  contains  a  molecular  compound 
of  the  two  ethers.  The  latter  with  diazomethane 
affords  the  methyl  ester,  m,  p.  33°,  which  by  boiling 
in  ethereal  solution  in  presence  of  iodine  with  mag¬ 
nesium  turnings  yields  1 -methyl -3  :  4  :  5-trimethoxy- 
o-phthalate,  in.  p.  138 — 141°,  which  with  diazo- 
methane  gives  the  dimethyl  ester. 

A,  A.  Eldridge, 

Bicr/cfopentaxione  derivatives.  N,  J.  Toiyonen 
(Annal.  Acad,  Sci.  Fennicm,  1927,-  A,  29,  No,  20; 
cL  A.,  1920,  i,  1017;  J.CJ3.,  1901,  79,  788;  1920, 
117,  1362). — J Triethyl  4:5:  o-trimethylcydopenfan- 
3-one-l  :  2  :  4-tr.icarboxylate  yields  4:5:  5- 1  rime  thy  1- 
eycfcpentan-3-one- 1  -carboxylic  acid,  m.  p.  117—118°, 
on  boiling  with  20%  sulphuric  acid.  This  acid  or  its 
Methyl  ester,  b.  p,  132-5 — 134*5°/14  mm.,  on  oxid¬ 
ation  with  potassium  permanganate  yields  y -acetyl - 
y-  methyl-?*  -  butane- «  B  -  dicarboxyl  ic  acid,  in.  p.  123— 
124°  (semicarbazone,  m.  p,  138° ;  anhydride,  m,  p. 
139 — 140°},  which  may  in  turn  be  oxidised  to  y-methvl- 
butane- apy  Tricarboxylic  acid,  m.  p.  157 — 158°,  by 
sodium  hypochlorite.  Oxidation  with  nitric  acid 
yields  the  final  product  directly.  Fusion  of  y-hvdr- 
oxy-app-trimethylbutano-apS-tricarboxylic  acid  lact¬ 
one  (Perkin,  Thorpe,  and  Walker,  J.O.S.,  1901,  79, 
729)  with  potassium  hydroxide  yields  trimethyi- 
succinic,  formic,  acetic,  and  propionic  acids. 

G.  A.  iX  Gough. 
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Action  of  aniline  on  vanillin,  P.  Carre  and  R 
Baranger  (Bull  Soc,  chim.,  192 8,  [iv],  43,  73—74). 
— When  melted  with  1  mol.  of  aniline  vanillin  affords 
vanillin-aniline ,  0H*CfiH3{0Me)*CH{0H)*NHPh,  m,  p. 
155 — 156°,  converted  at  115°  into  4-hydroxy*3-meth- 
oxybenzylideneaniline,  m.  p.  156 — 157°  f hydrochloride , 
m.  p,  177°  (decomp.)],  Ymiillm-anilhm  hydrochloride, 
m.  p.  143°  (decomp.),  is  obtained  by  warming  vanillin 
with  aniline  hydrochloride  or  by  dissolving  4-hydroxy- 
3-methoxybenzylideneaniline  in  18%  hydrochloric 
Reid.  Both  hydrochlorides  when  heated  afford  a 
substance,  m.  p.  196—1 98°,  R,  Brightman. 

Asarylaldehyde  [2:4:  5-trimethoxybenzalde- 
byde],  II.  J.  van  Alphen  (Ree.  trav,  ,ehim., 
1928,  47,  174—178;  cf,  1927,  48,  195).— 

Treatment  of  asarylaldehyde  with  absolute  nitric 
acid,  in  acetic  anhydride  at  — 10°  affords  1-nitro- 
2:4:  5-triracthoxy benzene,  m.  p.  130°,  by  displace¬ 
ment  of  the  aldehyde-group,  ‘When  this  reaction  is 
carried  out  in  presence  of  a  trace  of  concentrated 
sulphuric  acid  the  product  formed  is  5-meihoxy-p- 
benzoquinone~2-aldehydedmcetaiei  m.  p.  145°,  2:4:5- 
Trim eikoxycinnamic  acid,  m,  p.  169°,  obtained  by 
heating  asarylaldehyde  and  malonic  acid  in  pyridine, 
is  nitrated  in  acetic  acid  solution  to  3  :  Q-dinitro- 
2:4:  5 -trimeihox yc in n ami c  acid,  m.  p.  168—167° 
(decomp.).  H.  Burton. 

Campnospermonol,  a  ketonic  phenol  from 
€km  tpnospe  r»  mm  b  re  vipetiota  turn.  T.  G.  H.  J  ONES 
i.md  F.  B,  Smith  (J.C.S.,  1928,  65 — 70). — Extraction 
of  the  oily  exudate  from  0.  brcvipetiolatum  with 
dilute  sodium  hydroxide  solution  and  liberation  of  the 
dissolved  phenol  by  carbon  dioxide  gives  campno - 
tpermmol,  C27H4o02  or  C2RH4402,  b.  p.  280°/5  mm. 
(decomp,),  dl&*  0*9454,  nf,  1*4925  [acetate,  b.  p.  255— 
260°/5  mm.,  dn>  0*9550,  nf}  1489;  oxime,  b.  p.  240°/ 
5  mm.  (decomp,),  da*  0-9195,  nf>  1489].  Campno- 
spermonyl  methyl  ether  has  b.  p.  240°/5  mm., 
0*9342,  »“  1496,  [i?J0  128*8,  iodine  value  131 
b.  p.  215°/4  mm.,  dirs  0*901,  n%  1*478),  and 
when  oxidised  with  potassium  permanganate  in 
acetone  at  0°  furnishes  m-methoxybenzoic  acid, 
formic,  nonoic,  and  azelaic  acids.  Treatment  of  the 
methyl  ether  with  ozone  gives  nonoaldehyde,  formic 
and  nonoic  acids,  and  unrecognisable  products. 

Campnospermonyl  methyl  ether  is  reduced  by 
sodium  and  alcohol,  forming  the  corresponding 
•secondary  alcohol ,  b.  p.  250° /5  mm,,  dwl  0*9 191, 
whilst  reduction  with  hydrogen  in  presence  of  plat¬ 
inum  dioxide  and  ether  gives  ielrahydrocampno- 
epermonyl  methyl  ether ,  m.  p.  54°  (oxime,  in.  p.  43"). 
Reduction  of  the  ether  with  amalgamated  zinc  and 
hydrochloric  acid  furnishes  an  unsaturated  methoxy- 
hydrocarbon,  C38H460(?),  b.  p.  22 6°/5  mm.,  d** 
0*9093,  tif}  1495,  which  with  hydrogen  and  platinum 
is  reduced  to  a  saturated  meihoxyhydrocarbon, 

•)► in*  P*  45"-  Reduction  of  campnosperm¬ 
onyl  acetate  by  hydrogen  in  presence -of  platinum 
dioxide  affords  ietrahydrocampmospermomfi  acetate, 

m.  p.  61  ,  from  which  is  obtained  tetraJiydrocampno- 
epermoncl ,  m.  p.  70°. 

Oxidation  of  hydrocampnos pernio nvl  methyl  other 
with  potassium  permanganate  in  boiling  acetone 
gives  m -methoxy benzoic,  oxalic,  and  margaric  adds, 


whilst  treatment  with  amyl  nitrite  and  sodium 
ethoxide  yields  an  impure  oximino-eompound,  from 
which  by  the  action  of  phosphorus  pcntachloride, 
stearic  acid  was  obtained.  Campnospermonol  is 
formulated  as  either  {J-m-hydroxyphenyl-Aa,i-heneicos- 
adien-S-ono, 

OH*00H4*C(;CH2)*OH^CO*[CH2]yCH:CH*[CH2]7*Me} 
or  P-m-hydroxybenzyl-A^-heneicosadien-$-one, 
0H*CGH/CHyC(:(3HsfClR*00*[CHjyCH:CHiCH2]741e. 

H.  Burton. 

6-Acetyl-2-isobutyl-m-tolyl  methyl  ether  and 
its  nitration  products.  H.  Barrier  (Helv.  Chim, 
Acta,  1928,11, 152 — 156), — 2-woButyl-m-tolyl  methyl 
ether  and  acetyl  chloride  react  in  presence  of  alumin¬ 
ium  chloride  and  carbon  disulphide  to  form  G -acetyl- 
2-iso buiyl-m-iolyl  methyl  ether,  b.  p.  281°/730  mm., 
155°/10  mm,,  m.  p.  91°.  Nitration  of  this  with  92— 
95%  nitric  acid  at  —10°  affords  nitraS-acetyl-2dm- 
butyl -m-tolyl  methyl  ether ,  m.  p.  97°,  dinitro-2-mbu tyl- 
f?i-tolyl  methyl  ether  (I),  m,  p.  85°  (musk  ambrette, 
cf.  Baur,  A,,  1894,  i,  449),  and  dinitro-G -acetyl- m- 
tolyl  methyl  ether  (II),  m.  p.  84°,  together  with  a 
small  amount  of  a  substance,  m.  p.  96°.  ‘During 
the  formation  of  (I)  and  (II)  elimination  of  the  acetyl 
and  wobutyl  groups,  respectively,  has  occurred. 
m-Tolyl  methyl  ether  and  acetyl  chloride  yield 
G-acetyl-m-tolyl  methyl  ether,  b.  p.  U6°/4  mm., 
oxidised  by  20%  nitric  acid  to  5-mcthoxy-o-toIuic 
acid,  and  nitrated  by  fuming  nitric  acid  at  10°  form¬ 
ing  II.  H,  Burton. 

Hydrogenation  of  distyryl  ketone  and  di-p- 
phenylethyl  ketone,  V.  I  paths  v  and  N.  Orlov 
(J.  Russ.  Phys.  Chem.  Soc,,  1927,  59,  537—539).— 
See  A.,  1927,  880. 

Constitution  of  the  internally  complex  salts 
of  the  mono-  and  di-oxhn.es  of  a- cl  ike  tones.  P. 
Pfeiffer  and  J,  Riciiarz  (Ber.,  1928,  61,  [B]f  103 — 
107  ;  cf.  Hicber  and  Lcufccrt,  this  vol.,  46).— V/ here  as 
the  formation  of  metallic  salts  of  mono-  and  di¬ 
oximes  of  a-diketones  is  readily  explained  if  the 
a-oximes  arc  regarded  as  ffyjt-compounds,  difficulties 
arise  when  Meiscnhcimer’s  view  of  their  configuration 
is  adopted  (cf.  A.,  1922,  I,  152).  These  are  avoided 
by  regarding  the  metal  as  attached  to  the  nitrogen. 

atom  as  in  The  complex  nature  of  the 

salts  is  established  by  the  isolation  of  the  compound 
[cn2  Co(C14H1002N)]l2i  by  the  successive  action  of 
hydroxoaquodiethylencdiaminecobalt  bromide  (cf.  Ar, 
1927,  362)  and  potassium  iodide  on  cc-benzUinonoxime 
in  aqueous  alcohol.  P-Bcnzilmonoxime  does  not 
react  analogously.  H.  Wren. 

Constitution  of  keto-enols  from  p-diketones. 
0.  Weygand  [with  E.  Bauer,  H.  G  Bother,  and 
W.  Heynemann]  (Annalen,  1927,  459,  99 — 122). — 
Attempts  to  prepare  pairs  of  isomeric  keto-enols  of 
the  typos,  CPh(OH):CH«COB  and  CB(OH):CH*COPh 
[R  being  (a)  p-tolyl,  (b)  p- anisyl,  (c)  p-nifcrophenyl, 
(d)  p-bromophenyl],  by  hydrolysis  of  the  correspond¬ 
ing  methyl  ethers  or  di methylacetals  yield  only  one 
product  in  each  case.  This  .  is  apparently  homo¬ 
geneous  and  is  shown  by  bromine  titration  to  contain 
100%  of  enol,  but  determinations  of  its  constitution 
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by  different  chemical  methods  yield  conflicting  results 
(ef,  Scheiber  and  Herold,  A,,  1914,  i,  928;  Claiscn,  A., 
1926,  406).  The  tautomerism  of  these  substances  is 
thus  closely  similar  to  that  of  5-phenyl-3«methylpyr- 
azole.  p-Anisyl  ap-dibromo-p-phenylethyl  ketone  is 
converted  by  boiling  sodium  methoxide  into  p -anisyl 
oL-bromo&tyryl  ketone,  m.  p.  126°,  and  by  methyl  alcohol, 
and  anhydrous  sodium  acetate  into  p -anisyl  fi-meikoxy- 
styryl  ketone,  nn  p.  S3 — 85°,  identified  by  its  ozonis- 
ation  to  methyl  benzoate  and  anisic  acid.  This  is 
hydrolysed  by  methyl-alcoholic  hydrochloric  acid  to 
p -m cthoxydibenzoylm  ethane  (I),  m,  p,  130—131°,  and 
by  acetic  acid  to  a  labile  ismmride,  m,  p.  125— 126°, 
similar  to  that  of  dibenzoylmethano  (ef.  A.,  1926, 
1248).  Both  isomerides  are  ozonised  to  phenyl-  and 
anisyl-glyoxal,  with  benzoic  and  anisic  acids.  With 
hydroxylamine,  (I)  yields  a  single  phcnylanisyhdo* 
oxazole,  and  with  diazomethano  principally  the 
ether  (II).  Phenyl  a-broino*8-methoxy-(Famsylethyl 
ketone  and  sodium  methoxide  give  phenyl  p  :  p-dt* 
meihoxyslyryl  ketone  (II),  b.  p.  165—170®  [(e)  in  a 
cathode-ray  vacuum],  which  is  hydrolysed  by  acid 
to  p  -  moth  oxy  dibenzoylm  ethane.  Phenyl  a-Aromo-  p- 
meihylstyryl  ketone,  m,  p.  65 — 66°,  b.  p.  225 — 228°/ 
12  mm.,  prepared  from  phenyl  aejJ-dibromo-P-p-tolyb 
ethyl  ketone  and  pyridine,  is  converted  by  sodium 
methoxide  into  phenyl  $-methoxy-p-methyl$tyryl 
ketone,  b.  p.  145—150°  (e),  which  is  hydrolysed  by 
acid  to  p - m cthyld ibmizoylmeAhane ,  m.  p.  84—85° 
(copper  salt,  m.  p.  235-5°).  Similarly  p-tolyl  ap-di- 
bromo-p-phenylethyl  ketone  affords  successively 
p 4olyl  aPromosiyryl  ketone,  m.  p.  66—67°,  b.  p,  230 — 
231°/ 11 — 12  mm.,  and  p -tolyl  (k rmihoocysUjryl  ketone, 
b.  p.  140—145°  (e),  which  is  hydrolysed  to  the  above 
p-mcthyldibenzoylmethane.  With  ozone  the  last 
yields  benzoic  and  toluic  acids,  with  hydroxy  lain!  no 
a  mixture  of  isooxazoles,  and  with  diazomethano  a 
mixture  of  ethers,  Benzaldehyde  and  p-nitroaceto- 
phenonc  afford  p -nitr&pkenyl  styryl  ketone,  m,  p. 
146-5 — 147°,  from  which  are  prepared  :  a  dibromide , 
m.  p.  193*5 — 1 94°  ;  p-nitrophmyl  a-bromostyryl  ketone, 
b.  p.  153 — 155°  (e)t  and  p-nitrophenyl  $-methozy$tyryl 
ketone,  m.  p.  77®,  b.  p.  210'  (e),  which  is  hydrolysed 
to  p-nitrodibenzoylmethanc  (Wieland,  AM  1904,  i, 
432).  Phenyl  <x-bromo»p-nitrostynfl  ketone,  m,  p.  106°, 
b.  p,  187°  (e),  obtained  from  the  dibromide  of  phenyl 
p-nitrostyryl  ketone,  could  not  be  converted  into 
phenyl  p-nitro - (J-methoxystyryl  ketone.  The  pre¬ 
paration  of  phenyl  p-bromostyryl  ketone,  m.  p.  123*5° 
(dibromide,  m,  p.  179*5°) ;  p -bromophenyl  « §~dibromo* 
$~phenylelhyl  ketone,  m,  p.  184°;  phenyl  «  ;  4 -dibromo- 
styryl  ketone,  m.  p.  131—131*5°:  p -bromophenyl 
a-bromosUjnjl  ketone,  b.  p.  136 — 143°  (e);  phenyl 
p -bromo-^methoxystyryl  ketone  (III),  b.  p.  176°  (e), 
and  p -bromophmyl  $$-dhmthozy- $-phenyleihyl  ketone 
(IV),  b.  p.  176—180°  (e),  is  described.  (Ill)  and  (IV) 
are  hydrolysed  by  acids  to  p -hrmnodibenzoylmeihane, 
m.  p.  94®  (copper  salt,  m.  p.  276°),  of  which  a  labile 
form,  m.  p.  86*5°,  was  obtained.  H.  E.  F.  Notton. 

Additive  character  of  heterogeneous  con¬ 
jugated  systems.  M.  V.  Ionkscu  (BnL  Soc,  Stiinte 
Cluj ,  1926,  3,  18 — 40). — See  A.,  192o?  i,  1 153. 

Catalytic  hydrogenation  under  pressure  in 
presence  of  nickel  salts.  XII.  Alkylated 


anthr aqaiinones .  J.  von  Braun,  O.  Bayer,  and 
L.  F.  Fteser  (Annalen,  1927,  459,  287— 304).— The 
ease  of  hydrogenation  of  the  side-nuclei  in  anthra- 
quinone  is  considerably  increased  by  a-alkylation, 
but  scarcely  affected  by  [3-alkylation,  whilst  2  :  3- 
dialkylation  (in  F  :  2r  ;  3"  :  4'-tetrahydro«2  :  3-benz- 
anthraquinone)  protects  the  nucleus.  The  first  pro* 
duct  is  invariably  an  alkylantliranol  (cf.  A.,  1926, 
172,  729).  1:4-  Dimethylanthraquinone  with  S 

atoms  of  hydrogen  in  deeahy dronaph thalene  at  180°, 
gives  1  :  4  -  dimethyl  - 1  :  2  :  3  :  4  -  tetrahydraanthranol, 
m.  p.  105—106°  (acetyl  derivative,  m.  p.  66—87°), 
and  a  little  1  :  4-dimeihyU(  ?)1  :  4-dihydroa?ithranolf 
m.  p.  112 — 114°,  which  is  oxidised  by  chromic  acid 
to  1  :  4  -  di  methyl  an  thraqi  i  in  one .  The  tetrahydro- 
anthranol  is  oxidised,  first  to  1  :  4-dimethyl-l  ;  2  :  3  :  4- 
fetrahydroanihraqmnom,  m,  p.  75°,  then  by  per¬ 
manganate  to  phthalic  acid.  It  is  further  hydro- 

fenated  to  1  :  4-dimethyl-l  :  2  :  3  :  4  :  5  :  6  :  7  :  8-octa- 
ydroanthmnol,  m.  p.  83 — 84°,  and  finally  to  1  :  4-di- 
meihyl  - 1  :2:3:4:5:6:7  :  8  -  octahydroanihracene , 
m.  p.  90 — 92°.  Octahydrogenation  of  1  -methyl- 
anthraquinone  yields  an  oil,  b,  p.  215— 235° /14  mm. 
(traces  of  a  biraolecular  product,  m.  p.  235°),  which 
is  probably  mainly  1 -methyl -1  :  2  :  3  :  4-tetrahydro- 
9 -anthranol,  since  l -methyl-l  :  2  :  3  :  4 -telrahydro- 
anthraquinone ,  m.  p.  107 — 109®,  may  be  isolated 
from  its  chromic  acid  oxidation  product.  It  is 
further  hydrogenated  to  1  -methylociahydroanth ranol, 
b.  p,  202— 203°/ 13  mm.,  and  to  1  -methyl- 

1  :2:3:4:5:6:7:  8 -octahydroa  nth  racene ,  m.  p.  64— 
66°,  b.  p.  I70°/13  mm.  Tetrahydrogenation  of 
2-mcthylanthraqmnone  affords  a  2(3)-methylan- 
thranol,  in.  p.  70— 76°f  which,  like  the  product  of 
Liebermann  and  Mam  lock  (A.,  1905,  i,  521),  is  prob¬ 
ably  a  mixture  of  isomerides,  Qctahydrogenation 
yields  2-methylanthracene  (10%),  its  reduction  pro¬ 
ducts,  and  an  inseparable  mixture ,  m.  p.  5 — 40°,  of 
2(3)  -methyl  tctrahydroanthranols  (acetyl  derivative, 
m.  p.  —5°  to  20°),  which  is  oxidised  by  chromic  acid 
to  a  mixture,  m.  p.  45—70°,  of  2  -  m  et  h  y  1 1  e tral ly  dr  o  - 
anthraquinones.  The  2(3 )-methyl  1 :2  :  3  : 4  :  5  :  6 :  7  :8* 
octahydroantkranol ,  m.  p.  70—90®,  b.  p.  200—202 °j 
14  mm.,  is  also  a  mixture,  but  it  is  oxidised  to  a 
single  2-melhyloclahydroanthraquinone,  m,  p.  155°. 
The  course  of  hydrogenation  of  2 -m ethylanthra- 
quinone  is  thus  exactly  similar  to  that  of  anthra¬ 
quinone  itself.  V  :  2'  :  3r :  4'-Tetrahydro«2  :  3-benz- 
anthraquinone  (I)  (Schroeter,  A.,  1921,  i,  861)  is 
readily  hydrogenated  to  F  ;  2' :  3'  :  4* -ietrahydro-2  :  3- 
benzanthmnol,  ra,  p,  142°,  and  reduced  by  zinc  dust 
and  ammonia  to  a  small  amount  of  an  isomeric 
letrohydro- derivative,  m.  p.  196°,  which  is  oxidised  to 
2  :  3-benzanthraquinone,  and  F  :  T  :  3? :  4* :  9  :  10- 
kescahydro-2  :  3 -benmnthranol,  in.  p.  120°.  r9his  is 
decomposed  by  heating  into  F  :  2' :  3' :  4f -letrahydro- 
2  :  3  -  benzanthracene  (II),  in.  p.  233°,  wdiicli  Is  reduced 
by  sodium  and  amyl  alcohol  to  F  :  2'  :  3'  :  4'  :  9  : 10- 
hexahydro-2 : 3 -benzanthracene,  m.  p.  128°.  Octa¬ 
hydrogenation  of  the  quinone  (I)  yields  some  of  the 
anthracene  (II)  and  F  :  2' :  3r :  4'  :  5  :  6  :  7  ;  %-oela- 
hydro- 2  :  3 -benzanthranol,  m,  p.  159°,  which  is  oxidised 
to  the  octahydrobenzantkraquinone,  m.  p,  264°.  Its 
constitution  has  not  been  confirmed  by  oxidation, 
but  the  nature  of  further  reduction  products  renders 


the  above  the  most  probable.  The  quinone  (I)  Is 
reduced  by  13  atomic  proportions  of  hydrogen  to  a 
mixture  of  the  impure  1 ' :  2' :  3' :  4# :  1 : 2 : 3 : 4 : 5 : 6 : 7 :  8* 
dodecahydro-2  :  3-benzanthra-nol,  m.  p,  129 — 130°,  with 
the  corresponding  dodecahydrobenzanthracene,  m.  p, 
82 — 83°,  which  is  oxidised  to  pyromellitic  acid,  and 
by  11  atomic  proportions  to  V  :  2' :  3'  :  4* :  5  :  6  :  7  :  8« 
ociahydro- 2  :  8 - benzanthracene ,  m.  p.  174°,  which  is 


of  the  reaction  product  affords  anthrapurpurin 
2 -methyl  ether ,  m.  p.  308—309°  {7 -acetyl  derivative, 
m.  p.  207°;  1 : 1 -diacetyl  derivative,  m.  p,  154— 
155°),  together  with  anthrapurpurin-l-methyl  ether, 
m.  p.  299—300°  (2  :  7~diace£yf  derivative,  m,  p.  136— 
137°),  2  ;  7  •Diethylcarbonatoanthrapurpurin ,  m.  p. 

166—167°,  gives  2  :  7 -diethylmrbamtoanthrapurpurin 
1  -methyl  ether ,  m.  p.  120 — 121°  (5  parts),  and  1  ;  7-di- 


more  conveniently  prepared  by  hydrogenating  the 
anthracene  (II),  HE.  E.  F.  Cotton, 


A  cyclic  semipinacolm,  J.  W.  Cook  (J.O.S., 
1928,  58— 65),— The  compound  C21H14Oa,  m.  p,  133— 
134°,  formed  by  the  action  of  moist  silver  oxide  on 
benzyl idenean throne  dibromide  (A*,  1926,  1131)  is 
shown  to  be  a  seven -membered  ring  compound, 


^COCHPh> 

4<J_CO— - 


fl  4 


r1 

'-V^t 


CO-CPWp  Tt 

-C{OHr 


formed  by  a  semipinacolinic  transformation.  (Tiffencau 
and  Ordkhoff,  A,,  1921,  i,  565),  The  compound 
furnishes  an  oxime,  m.  p.  191 — 193°,  and  a  mono* 
acetate ;  is  reduced  by  zinc  dust  and  ammonia  into  a 
dihydro*  com  pound,  m.  p,  186—188°  after  sintering, 

probably  (diaceiaU,  m.  p. 

154—156°),  and  by  phosphorus  and  hydriodic  acid 
to  9-benzyl-9  :  10-dihydroanthraeene,  showing  that 
the  semipinacolinic  transformation  is  reversible. 
Oxidation  of  the  semipinaoolin  with  chromic-acetic 
acids  yields  2 -benzoylbenzopheno7ie-2f -carboxylic  acid, 
in,  p,  228°  {methyl  ester,  in.  p.  165°),  Treatment  of 
this  acid  with  boiling  acetic  anhydride  and  pyridine 
gives  o-benzoylphenylacetoxyphthalide,  m.  p.  171— 
173°  (ef.  von  Pechmann,  A.,  1882,  184;  Graebe, 
A.,  1900,  i,  547),  whilst  reduction  by  zinc  dust  and 
sodium  hydroxide  solution  or  acetic  acid  did  not 
yield  satisfactory  evidence.  Treatment  of  the  above 
acid  with  concentrated  sulphuric  acid  at  ICO"  affords 

the  spirocyclic  lactone,  Vytb>0<2s!?f><-10  (1), 

in.  p,  238 — 239°,  of  9-o-carboxyphenyl-9-hydroxy- 
Enthrone,  which  is  reduced  by  tin  and  hydrochloric- 
acetic  acids  forming  9 - o -carboxyphenylanthrone,  m.  p. 
226— 227 or  by  zinc  dust  and  ammonia  yielding 
9-o •  carboxyphenylanthracene,  m.  p.  250—251°* 

Magnesium.  o-tolyl  bromide  reacts  with  ethyl 
benzoate  to  form  phenyldi-o-tolylcarbinol,  which  is 
oxidised  by  alkaline  permanganate  to  triphenyl- 
carbinol-2  : 2'-dicarboxylic  acid,  isolated  as  the  lad* 
one,  m.  p,  225—227°.  Treatment  of  this  compound 
with  concentrated  sulphuric  acid  at  100°  affords  (I). 

IL  Burton. 

Sulphonation  ol  anthraqtrinone.  Correction. 
H*  E-  Fier z- Day i d  (Helv.  Chim.  Acta,  1928,  11, 
l|7-198).-p.Sulphonation  of  anthraquinone  is 
effected  with  30%  oleum  at  145°,  and  the  yield  of 
Pure-  sodium  anthraquinone- p-siilphonate  is  64%  (cf. 

5  The  solubility  of  this  salt  in  water 

at  15  is  1  in  169.  v  EL  Burton. 


Migration  of  tlxe  acyl  group  in  partly  acylated 
phenolic  compounds.  I.  A.  G  Perkin  and 
¥L  C.  Storey  <J.C.S;>  1928,  229—244;  cf.  A.,  1925, 
b  ^  159).— Methylation  of  2  ;  7-diaectylanthrapur- 
purin,  in.  p.  192—193°  (lit.  m.  p.  175—178°),  with 
excess  of  diazomethane  and  subsequent  hydrolysis 


e  thy  lcarbonatoant  hrapurpurin  2 -methyl  ether  (2 
parts)  isolated  as  the  phenolic  ether,  Benzoylation  of 
2  ;  7 -diaeetylanthrapurpurin  in  presence  of  pyridine 
yields  2-benzoyl- 1  :  7 -diacetylanthrapurpurin,  m.  p. 
201 — 203 the  acetyl  group  having  migrated  from 
position  2  to  1.  Cautious  hydrolysis  of  this  com¬ 
pound  gives  2 -benzoylanthmpurpurin,  m.  p.  272— 
273°,  which  when  methylated  furnishes  2 -benzoyl* 
anthrapurpurin  1  :  1 -dimethyl  ether ,  m,  p.  201 — 203°, 
together  with  1  -henzoylanihrapurpurin  2  : 1 -dimethyl 
ether ,  m.  p.  209 — 211°.  Anthmpurpurin  1  :  7 -di¬ 
methyl  ether  (acetyl  derivative,  m,  p,  175—176°)  has 
m.  p.  218— 21 9°.  2- Acetylpurpurin,  m.  p.  179— 180s, 

gives  1  -acetylpurpurin  2  :  4 -dimethyl  ether,  m.  p.  189— 
190°,  and  1  -acetylpurpurin  2 -methyl  ether ,  m.  p.  224— 
225°  (1  :  4-diacetyl  derivative,  m.  p.  170—172°). 
Pur  pur  in  2  :  4 -dimethyl  ether  lias  m.  p.  186—1.89°, 
whilst  purpurin  2-methyl  ether  lias  m,  p.  232—233° 
and  is  also  obtained  from  potassium  purpurin  and 
methyl  iodide  (J.C.S.,  1899,  75,  447),  3 -Acetylpur- 
puroxanthin,  m.  p.  144°,  affords  Z-aceiylpurpuro- 
xanthin  1  -methyl  ether,  m.  p.  154 — 155°,  as  the  sole 
product,  which  is  hydrolysed  to  purpuromnthin 

1 - methyl  ether,  m.  p.  311—313°, 

Bonzoylation  of  2  *  acetyl  alizarin  in  presence  of 
pyridine  yields  2-benzoyl-l-acetylalizarin,  m.  p,  172— 
174°,  which  on  hydrolysis  gives  2 -benzoylal i za r in , 
m.  p.  220 — 221°,  also  produced  from  potassium 
alizarin  and  benzoyl  chloride.  Methylation  of  this 
compound  furnishes  1  -benzoylalimrin  2-methyl  ether, 
m.  p.  266—268°  (1  part),  and  2-benzoylalizarin  1  -methyl- 
ether,  m.  p.  203—205°  (6  parts).  2 -Eikylcarbonato- 
alizarin ,  m,  p.  138—140°  (diethylcarbo nato-deri vati v e , 
m.  p.  150—151°),  affords  1  -ethylcarbonatoaUzarin 

2 - methyl  ether,  m.  p.  213 — 215°  (1  part),  and  2-ethyl* 
carbonatoalizarin  l -methyl  ether ,  m.  p.  145 — 147°  (3 
parte),  whilst  from  2-p-toluenesulphonylaltzarin,  in.  p, 
218—219°,  the  corresponding  1  -methyl  ether,  in,  p. 
176—177°,  is  obtained,  no  migration  having  occurred. 
2 : 3-Diethylmrbonaloanthragallol,  m.  p,  174—175°, 
yields  2  :  3(or  1  :  2)-diethyImrbonaloanthragaMol  l(or 
3 )-rmthyl  ether,  m.  p.  125 — 127°,  and  1  :  3-diethyl- 
carbonatoanthragallol  2 -methyl  ether,  m.  p,  196 — 197°. 
From  diacetylgallaceiophenone ,  m.  p,  107—108°,  there 
were  obtained  2  :  4  -diacetylgallacetophenom  3 -methyl 
ether ,  m.  p.  150—151°,  yielding  gallaeetophenone 

3- methyl  ether,  m.  p,  134—135°  (cf,  J.C.S.,  1903, 
83,  131),  on  hydrolysis,  together  with  a  compound 
(not  isolated)  yielding  gallaeetophenone  2(or  4 )-methyl 
ether ,  m.  p.  175°.  Di-p-ioluenesulphonylgatlaceio* 
phenone,  m.  p,  152—153°,  gives  di-p-toluenesulphonyl- 
gallaeetophenone  2 (or  4) -methyl  ether ,  m.  p.  Ill — 113s, 
exclusively. 

The  results  show  that  with  diazomethane  the 
migration  of  the  acetyl  group  approximates  to  85%, 
the  ethyle&rbonato-group  to  25%,  the  benzoyl  to 
20% ;  tiicjj4.olucnesulphon.yl  group  does  not  migrate. 


An  explanation  of  these  migrations  is  suggested 
involving  the  formation  of  a  loose  additive  compound 
of  diazomethane  and  the  carbonyl  oxygen. 

H.  Burton. 

Vat  dyes  [from  benzanthronyl  ethers],  I.  G. 


decomposed  by  concentrated  alkali  into  the  elements 
of  acetoacetic  acid  and  usnetic  acid  (Pater no,  A., 
1882,  1080 ;;  Salkowski,  A.,  1901,  i,  152),  which  by. 
heating  is  decarboxylated  to  usnotol,  C%IL4Q4. 
When  this  is  ozonised  in  chloroform  it  affords  a 


Farbenind.  A.-G. — See  B.,  1928,  83* 

New  [acid]  dyes  of  the  anthracene  series*  I.  G. 
Farbenind,  A.-G  —  See  B;,  1928,  83, 

Colour  reactions  of  caoutchouc.  H.  Pauly  (J. 
pr.  Chem.,  1928,  ii,  118,  48 — 52). — Caoutchouc  of 
various  origins  and  also  guttapercha  give  practically 
all  the  colour  reactions  of  the  sterols,  Buchard’s 
reaction  (bordeaux-red  to  reddish -violet  coloration 
orr  addition  of  acetic  anhydride  and  sulphuric  acid 
to  a  solution  in  chloroform)  is  very  sensitive  towards 
quality  and  purity  of  the  caoutchouc,  and  the  change 
in  the  coloration  on  addition  of  perbenzoic  acid 
varies  with  samples  of  different  origin.  The  Buchard 
test  also  distinguishes  amyrins  from  caoutchoucs. 
“  Sodium-caoutchouc  ”  gives  a  completely  abnormal 
reaction  (brownish -yellow).  The  Tschugaev-Golo- 
detz  reaction  (A.,  1908,  ii.  330;  violet  coloration  on 
dissolution  in  molten  trichloroacetic  acid,  acceler¬ 
ated  by  a  trace  of  formaldehyde)  depends  on  the 
strongly  acid  character  of  the  trichloroacetic  acid 
and  on  the  presence  of  the  trichloromethyl  group 
(trichloroethyl  alcohol  and  anhydrous  chloral” dissolve 
caoutchouc,  but  give  no  coloration),  and  is  probably 
given  only  by  un saturated  caoutchoucs.  Acyclic 
unsaturated  hydrocarbons,  e.g.,  cold-polymerised 
isoprene,  and  isoprenedi carboxylic  esters  polymerised 
by  light  (Pauly  and  Will,  A.,  1918,  i,  525),  give  none 
of  the  sterol  colour  reactions,  whereas  the  diolefinic 
cyclic  hydrocarbons  give  colorations  with  acetic 
acid  or  anhydride  (Wallaeh's  reaction).  The  sterols, 
amyrins,  and  resins  which  give  colorations  are  all 
cyclic  compounds,  and  a  return  to  the  old  cjxlic 
formula  for  caoutchouc  is  suggested. 

Caoutchouc  in  chloroform  solution  yields  an 
insoluble,  saffron -yellow  additive  compound  with 
stannic  chloride.  C.  Hollins. 

Saponin  of  Primula  root.  II.  L.  Kofler  and 
M,  Braun er  (Festsehr.  A.  Tschircli,  192(1,  351—358; 
Chem.  Zentr.,  1927,  i,  3009) . — Primula  clatior  saponin 
was  obtained  only  in  a  gelatinous  condition ;  it 
becomes  yellowish- brown  at  218°  and  has  m.  p.  224— 
225°.  Its  haemolytic  index  is  50%  greater  than,  and 
its  toxicity  half  as  great  as,  that  of  primulic  acid. 
The  differences  between  the  saponin  and  that  from 
Primula  verts  are  described.  A.  A.  Eldridge. 

11  Balanoph or!n.,f  A,  J.  Ultee  (Bull.  Jard.  bot. 
Buitenzorg,  1928,  8,  No.  1,  3  pp. ;  Chem.  Zentr.,  1927, 
ii,  95 ) . — Practically  pure  balanoph orin,  m.  p.  77°, 
obtained  by  ethereal  extraction,  is  identical  with 
(3-amyrin  palmitate,  p-Amyrin  has  in.  p.  195°; 
acetate,  m.  p.  235°.  A.  A.  Eldridge. 


substance  (I),  C13HM06,  m.  p.  172°,  which  is  readily 
hydrolysed  by  alkali  to  acetic  acid  (3  mols.}  and 
mcthylphloroglueinol.  Usnetol  itself  is  hydrolysed 
by  50%  potassium  hydroxide  at  185°  to  acetic  acid 
(1  mol.)  and  4  :  $ -dihydroxy -2  :  3  :  l-trimethyb 

coumaronc,  m.  p.  178°  (decomp.)  {dibenzoate,  m.  p. 
135 — 136°),  which  is  ozonised  to  2  :  i-dihydmxyS* 
acefoxy-5-methylacdophenone,  m.  p.  181—184°, 
whilst  its  diacetate ,  m.  p.  14S — 149°,  yields  a  resinous 
product  which  is  hydrolysed  by  alkali  to  methyl- 
phloroglucinol.  Further,  usnetol  yields  the  following 
derivatives  :  monoacetate,  m.  p.  173° ;  diacetate,  m.  p. 
157°  ;  oxime ,  m.  p.  221— 223 9 ,  darkening  from  205° 
{diacetate,  m.  p.  126—127°);  phenylhydrazone ,  m.  p. 
210—213°,  and  monomethyl  ether ,  m.  p.  127—128° 
{oxime,  m.  p.  184—185°  ;  pheny Ikydrazone ,  m.  p.  164— 
^  rn*Ar«  165°),  and  is  reduced  by  palladium 
*  v  /n  and  hydrogen  in  glacial  acetic 

yl  acid  to  dihjdromnetol,  m.  p.  182° 
HCK  [oxime,  in.  p.  155—158°,  and  its 

^  - I'Mc  diacetyl  derivative,,  m.  p.  132— 

>4  134°).  Tho  constitution  (II)  for 

O  (HO  usnetol  explains  these  and  other- 
reactions,  acetylation  attacking  first  the  6 -hydroxyl, 
then  the  enolised  acetyl  group  (11).  Tho  oxidation 
product  (I)  has  therefore  tho  formula, 

CH:C(OH)*CMcAc  it  • .  i  i  i  * 

^tq  whlck 1S  confirmed  by  its  hydrolysis 

by  alcoholic  hydrogen  chloride  to  acetic  acid  and  the 

substance,  9 ^  ^ m.  p.  iQg0,  Usnetol 

(J  O  ^  (JAc.  U’  U  H 

methyl  ether  is  ozonised  to  a  peroxide{  ?),  C14H1GQ7, 
in.  p.  124 — 126°,  which  is  hydrolysed  with  difficulty 
by  alkali  and  zinc  dust  to  substances,  C12H1405,  m.  p, 
97—99'°,  and  C1pH1204,  in.  p.  195—197°,  the  con¬ 
stitutions  of  which  arc  discussed.  Usnetic  acid  is 
thus  usnetol-5- carboxylic  acid  {methyl  ester,  in.  p. 
190 — 192°,  and  its  methyl  ether ,  m.  p.  117—118°)  and 
usnic  acid  {phenylbmzylhydrazide ,  in.  p.  195°)  has 
formula  (III).  Alternative  o-quinonoid  formulae  for 
usnetol  and  the  corresponding  structures  for  usnic 
acid  are  not  excluded,  but  analogy  with  other  naturally 
occurring  phloroglucinol  derivatives  suggests  that 
(III)  is  the  most  probable. 


Me  COJfe 

ocAXAl 

”  V:4  i;  i; 

Me-CO-C^  X\y - Ul 

(OH)u  o 
COL) 


Me 

Me 


Ph‘NH*N:C*Mo  ,r 

o  V“r 
oc/\/\/ 

I  p  o  UV'Oi 
N — NPh 


Constitution  of  usnic  acid.  C.  SoiiorF  and  K.  The  7-  and  9-acetyl  radicals  in  usnic  acid  and  its 
Heitor  (Annalen,  1927,  459,  233—286;  of.  Kraus,  derivatives  react  readily  in  the  enolic  form ;  accord- 
Biss.,  Freiburg,  1925). — The  observation  that  usnic  ingly,  with  pyridine  and  acetic  anhydride  an  11  : 12- 
acid  contains  3  active  hydrogen  atoms  (Zerewitinoff),  diacetate ,  m.  p.  199—200°  (d-/orm,  m,  p.  190—200°; 
and,  like  decarbousnic  acid,  is  not  a  carboxylic  acid  [«]D  +205°),  is  formed.  This  is  a  monobasic  acid, 
but  an  enol,  shows  that  Widman’s  formula  (A.,  1900,  which  shows  that  the  8-hydroxyl  has  remained 
i,  235,  347 ;  1903,  i,  96)  is  incorrect.  Usnic  acid  is  unattached.  Tho  anhydrobisphenylhydrazone,  m.  p. 
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265°  (Widxnan,  he.  cit.)}  is  a  pyrazolo  derivative  (IV), 
and  the  monoxime  anhydride  is  an.  fsooxazolo  of 
similar  constitution.  Unlike  that  of  usnic  acid,  the 
lactone  ring  of  tho  latter  is  opened  by  sodium  moth- 
oxide  giving  4kearbomethoxy-3'-methyl-5 : 5"4so~ 
oxazolyluanotol,  m.  p.  147°  (A.,  1900,  i,  235).  i-anli* 
Usnic  acid  oxime  (A.,  1903,  i,  96)  appears  to  'bo  the 
corresponding  carboxylic  acid,  whilst  the  monoxime, 
in.  p.  243 — 244°,  which  shows  no  tendency  to  an- 
UQ  Imlrido  formation,  is  probably 

11 -oxime.  The  isomeris- 
HO^  ation  of  usnic  acid  to  usnolic 

CHdCfOHVC  ^  A  acid  (Stenhouse  and  Grove, 

“  '  .  ‘  Xnm  J.C.S.f  1881, 3, 234),  a  dibasic, 
'  “  7  (3 -ke  tonic  acid,  is  formulated 

as  (III)— >(V)— >(VI).  Tho  formula  (VI)  is  shown 
to  explain  a  largo  number  of  its  reactions. 

Me  Ac 

(VI.)  CH,:c/Sb  HO,Xb 

co.h-C\»A  ch3-C0‘Ch:c(0H)1|»  y. 

10  '  C(OH) 


12  0  ft 


evil.) 


The  constitution  of  decarbousnic  acid  (VII)  follows 
from  its  mode  of  formation.  It  is  confirmed  by  the 
hydrolysis  and  decarboxylation  of  diacctylusnic  acid 
to  11  : 12 -diaceti/ldecarboumiic  acids  m.  p.  1J2Q.  When 
decarbousnic  acid  or  its  diacotyl  derivative  is  acetyl- 
ated  in  presence  of  pyridine,  0:8:11:  124eim- 
a ce iyldeca rb&us n ic  acid,  m.  p.  189p,  and  a  little  of  the 
0:8:  1 1  -Iriaeetyl  derivative,  m.  p.  166°,  are  formed. 
The  anhydrobisphenylhydrazone  (l'-phenyl-3b 
methyl  -  5  :  5*  -pyrazolylusnotol- 1 1  -  plienylhydrazone) 
and  oxime  anhydride  (3'  -  methyl  -5:5'-  isooxazolyh 
usnetol)  of  decarbousnic  acid  and  deearbousnol 
(9-deearboxyusnolie  acid)  are  exactly  analogous  to 
the  corresponding  usnic  acid  derivatives.  The 
formulas  given  above  are  also  supported  by  tho 
behaviour  of  these  derivatives  with  alkali  and  with 
ferric  chloride  and  by  many  other  reactions  quoted 
from  previous  papers.  The  analogies  between  usnic 
acid  and  other  naturally  occurring  phloroglucinol 
derivatives,  e.g.t  bergaptene  {A.,  1913,  i,  192), 
albaspidin,  lupulone,  and  cyan  id  in,  are  pointed  out 
and  their  synthesis  in  the  organism  from  simple 
aldehydes  by  means  of  aldol  condensation,  dehydration, 
and  reduction  is  discussed.  H.  E.  F.  Nocton. 


Yeast  ergosteroL  II,  F.  Rbindel  and  E. 
Walter  (Annalen,  1928,  460,  212— 224},— «-Brgo* 
stanol  (A.,  1927,  241)  contains  an  ethylenie  linking 
and  is  therefore  rc- named  a-ergostenol  (tetr&hydro- 
ergosterol).  Owing  to  tho  ease  with  which  oxidation 
occurs,  neither  the  iodine  value  nor  any  other  similar 
figure  could  bo  determined.  Catalytic  hydrogenation 
was  unsuccessful.  A  method  is  given  for  the  prepar¬ 
ation  of  ergosterol  from  yeast  fat,  Ergostoryl  acetate 
undergoes  hydrogenation  in  ethereal  solution  in 
presence  of  platinum -black  to  give  ct-tetrahydro- 
ergostoryl  acetate  (formerly  called  «-crgostanyl  aeet- 
ate),  which  on  hydrolysis  affords  a-ergostenol.  Using 
platinum-black  (Adam  method)  and  other, 
stanyl  acetate  (impure)  results  (the  pure  substance 
nas  m.  p.  165— 166°,  [«]9  —7*5°  in  chloroform)  and 


from  this  is  obtained  a •ergostanol,  in,  p.  150—151° 
practically  inactive  optically, 

a-Ho-a-Ergostauol  (tho  former  y- ergostanol)  is  con¬ 
verted  by  phosphorus  pentaehloride  into  allo-a-cMoro- 
ergoslan,  m.  p.  119—120°,  [a]n  +13*3°  in  chloroform, 
whilst  the  new  a- ergostanol  (m.  p.  150—151°)  similarly 
affords  a -chloroergoslan,  m.  p.  120—121°,  [a]D  +22-8* 
in  chloroform.  Reduction  of  aHfo-a-chloroergosban 
with  sodium  in  boiling,  amyl  alcoholic  solution  gives 
a  hydrocarbon,  m.  p.  84 — 85°,  [«]D  +17°  in  chloroform, 
a-chloroergostan  under  similar  conditions  affording 
an  isomeric  hydrocarbon,  m.  p,  101—102°.  Oxid¬ 
ation  of  the  new  a-ergostanol  in  glacial  acetic  acid 
solution  at  70°  with  chromic  oxide  gives  cL-ergostanone, 
m,  p,  174 — 175°,  [a]D  +1TS°  in  chloroform  [ketazine, 
m.  p.  265°  (decomp.) ;  oxime,  m.  p.  225°  (decomp.) ; 
phenylhydrazone  m.  p.  153—154°]. 

allo-n- Ergostanol  similarly  affords  alio- a-ergo&tanone, 
m,  p.  164°,  [a]D  +34*9°  in  chloroform  [oxime,  m.  p. 
216°;  ketazine ,  m.  p,  155°  {decomp .)].  allo-a- Ergoatyl 
acetate,  m,  p.  144 — 145°,  [«]0  +5*95°,  produces  no 
depression  of  the  m.  p.  (144—145°)  of  y-sitoayl  acetate. 
Similarly,  the  above  new  hydrocarbon,  m.  p.  84— 
85°,  [«]D  +17°,  does  not  depress  the  m.  p.  of  sitosan, 
m.  p.  84—85°,  [a]n  +28*5°.  The  m,-p,  phenomena 
remain  unexplained,  but  at  tho  moment  the  two 
pairs  of  substances  are  not  regarded  as  being  identical. 

E.  E.  Turner, 

Action  of  Beckmann's  chromic  acid  mixture 
on  monocyclic  terpenes,  T.  A.  Henry  and  H, 
Paget  (J.C.S.,  1928,  70— 81),— a-Torpineno  is  oxid¬ 
ised  by  Beckmann’s  chromic  acid  mixture  mainly 
to  dime t hy lacet o ny laco tone ,  only  traces  of  aS-di- 
hydroxy  -  a  -  methyl  -  3  -  i#opropyladipio  acid  being 
formed  (J.C.S.,  1921,  119,  1714;  1923,  123,  1878), 
I-Limonene  is  very  slowly  converted  into  1:2:  8-tri- 
oxyterpan  and  a  ketolactono,  C10HleO3  (smmearh 
azone,  m.  p.  210°,  [VJjf  +1*28°  in  acetic  acid),  both  of 
which  have  already  been  obtained  by  Wallach  (Ann., 
1893,  275,  153)  by  the  oxidation  of  tcrpineol,  which 
therefore  appears  to  be  the  first  product  of  tho  action 
of  chromic  acid  on  Hmonene,  ct-Phellandrcne  is 


oxidised  to  4 « -isoprop  vlstiecmie  acid,  thymoquinol, 
tliymoquinone,  and  two  kelolactones,  G10HiSO3,  b.  p. 
155— 160°/1  mm.,  [*]ff  +73*67°  in'  water/  +54*79° 
in  benzene  [scmicarbazom,  m.  p.  183°,  [otjfi  +55*47° 
in  acetic  acid],  and  C0H14Oa,  m,  p.  48 — 50°,  [aj* 
+374°  in  water,  — 43*13°  in  benzene  [semicarbazone, 
in.  p.  187°  (corr.)  [a]f  +28*9°  in  alcohol  or  acetic 
acid].  Tho  formulae  (I)  and  (II)  are  proposed  respect¬ 
ively  for  these  last-named  compounds.  The  keto- 
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lactone  (I)  is  oxidised  by  sodium  hypobromite  to  a 
dibasic  mid ,  C9H1404,  m.  p.  138°,  [<x]m  +15*99  in 
aqueous  sodium  hydroxide  [silver  salt;  ethyl  ester, 
b.  p.  168 — 170°/17  mm.s  <Zg  1*0046,  [«]g  +  18-05°  m 
alcohol,  mfj  1*4530],  which  undergoes  further  oxid¬ 
ation  with  potassium  permanganate,  giving  Vaam- 
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propyls uccinic  acid.  The  dibasic  acid  is  alternatively 
formulated  as  ^mpropyl-ap-d ihy drom uconie  acid 
or  l-carboxy-2-t£0propyl-eyefcpropy  facet  Ic  acid,  the 
former  structure  being  supported  by  molecular  re¬ 
fraction  of  the  diethyl  ester,  the  latter  by  absence 
of  reactivity  with  bromine.  Oxidation  of  the  keto- 
lactone  (II)  with  sodium  hypobromite  gives  bromo- 
form,  a  small  quantity  of  substance ,  m.  p.  225°  (de¬ 
comp.),  containing  31%  of  bromine,  and  a  lactone 
add  (III),  C8H12G4,  m.  p.  58 — 60°  (silver  and  had 
salts),  which  undergoes  further  oxidation  with  potass¬ 
ium  permanganate,  giving  a- fsopropylsuccinic  acid. 
Confusion  exists  in  previously  published  data  with 
regard  to  the  physical  constants  of  the  optically 
active  forms  of  the  last-named  acid.  The  di-acid, 
m.  p.  117°  (anilie  acid,  m,  p.  144°),  is  partly  resolved 
by  quinine  (less  soluble  fraction  of  quinine  salt  has 
m,  p,  206°)  and  by  cpnnidine.  Complete  resolution 
is  effected  by  fractionation  of  the  easily  dissociated 
strychnine  salt,  followed  by  conversion  into  the 
brucine  salt,  m.  p.  144°,  [of*  —15*9°  in  chloroform. 
The  pure  I-acid  has  m.  p.  94°,  [«]g  —23*46°  in  water 
(anilie  acid,  m.  p.  129°).  Thymoquinone  reacts  with 
1  mol.  of  semi  car  bazide,  giving  4-hydroxy«3-methyl- 
5-ii90propylbenzeneazoformamide  (J.C.S.,  1913,  103, 
1419)  and,  in  addition,  a  disemicar bazone^  existing 
in  two  stable  yellow  modifications,  m.  p.  237°  and 
257 and  one  colourless  labile  form,  in.  p.  237°. 
The  yellow  modification,  m.  p.  237°,  is  obtained  from 
each  of  these  by  crystallisation  from  boiling  acetic 
acid. 

jp-Cymone,  present  as  impurity  in  commercial 
phellandrene,  is  attacked  exceedingly  slowly  by 
Beckmann’s  chromic  acid  mixture,  yielding  minute 
quantities  of  p-methylaeetophenone.  The  mechan¬ 
ism  of  chromic  acid  oxidation  of  a-terpinene,  Mimon- 
ene,  and  a -phellandrene  is  discussed.  M.  Clark. 

Crystalline  dihalogen  derivatives  of  pinene. 
G.  Bros  (Compt.  rend.,  1928,  186,  87 — £9) . — Neither 
the  (orthorhombic)  pinene  dichloride,  m.  p.  173— 
174°,  of  Aschan  nor  the  (monoclinic)  dichloride  of  the 
author  is  isomorplious  with  (hexagonal)  tricyclene 
dibromide.  The  constitutions  of  the  two  dichlorides 
thus  remain  unknown.  B.  W.  Anderson. 

Products  of  the  addition  of  chlorine  and 
bromine  to  pinene  and  their  de-chlorinati on . 
0.  Aschan  (Ber.,  1928,  61,  [B],  38— 45).— Dry 
chlorine  is  led  over  the  surface  of  well-stirred  pinene 
kept  below  0°>  whereby  a  mixture  of  pinene  hydro¬ 
chloride  and  2  :  6-dichlorocamphane  (pinene* 2  :  6-di- 
chloride)  t  rhomb ic-bipyramidal  crystals,  a  :  b  :  c= 
0*8587  :  1  :  1*9320,  m.  p.  173—174°,  is  obtained. 
The  latter  substance  is  stable  towards  zinc  dust  and 
alcohol  but  is  slowly  converted  by  sodium  in  boiling 
ether  into  cyclene,  m,  p.  62°.  Similarly,  2  ;  6-di- 
bromocamphane  is  prepared  in  15%  yield  by  passing 
carbon  dioxide  charged  with  bromine  vapour  over 
pinene  cooled  in  a  mixture  of  iee  and  salt.  The 
chloride  or,  preferably,  the  bromide  is  slowly  eon- 
verted  by  freshly -prepared  silver  acetate  in  boiling 
glacial  acetic  acid  into  the  unsaturated  after, 
C10HIS*OAe,  b.  p.  120—122715  mm.,  if  0*9894, 
ftff  1*47740  (corresponding  alcohol, ,  C10HIftO,  b.  p. 
212°),  and  a  substance  hydrolysed  by  alcoholic 


potassium  hydroxide  to  the  glycol  or  ketol,  C10HlgO2, 
in.  p.  132 — 133°. 

Chlorine  reacts  violently  with  molten  pinene  hydro¬ 
chloride  or  with  the  warm  substance  in  the  presence 
of  antimony  pentachloride,  carbonisation  occurring. 
In  carbon  tetrachloride  a  mixture  of  di-  and  tetra- 
ehlorocamphanes,  m.  p.  127 — 128°,  appears  to  result, 
whereas  when  treated  almost  to  saturation  with 
chlorine  in  chloroform  and  carbon  tetrachloride 
successively  pinene  hydrochloride  gives  a  tetrachloro- 
eamphane,  m.  p.  150—152°.  With  1  moL  of  chlorine 
in  carbon  tetrachloride  a  trichlorocamphane,  m.  p. 
1307  results.  The  homogeneity  of  these  chioro-com- 
pounds  is  not  regarded  as  established.  EL  Wren. 

Action  of  chlorine  and  bromine  on  nopinene, 
G,  Bros  (Compt.  rend.,  1928,  186,  240 — 242). — The 
action  of  chlorine  and  bromine  on  nopinene  at  —15° 
to  —20°  produces  no  crystalline  compounds  other 
than  bornyl  chloride  and  bromide,  respectively,  the 
mixture  of  optically  active  stereoisomeric  dihalogen 
derivatives  simultaneously  formed  being  uncryst&llis- 
able.  The  different  behaviour  of  pinene  (ef.  A.,  1925, 
I,  821)  may  be  ascribed  to  the  fact  that  in  nopinene  a 
third  centre  of  asymmetry  is  formed  on  the  first 
addition  of  2  halogen  atoms  to  the  molecule. 

B.  W.  Anderson. 

Influence  of  constitution  on  the  rotatory  power 
of  optically  active  substances.  XIX.  EL  Rupe 
and  A.  Herittbb  (Annalen,  1.927,  459,  171—194).— 
Myrtenol  (I,  R— OH),  obtained  by  an  improved  pro¬ 
cess  from  French  myrtle  oil  (yield  25%),  is  readily 
converted  by  phosphorus  tribromide  in  ethereal  solu- 
OCH  R  tion  into  myrtenyl  bromide  (I,  R~Br), 
d*  \  2  b.  p.  93° /9  mm.,  [a]D  +32-31°.  The 
latter  does  not  afford  a  magnesium 
CHal  Lru^)CHa  derivative,  but  when  the  preparation 

of  the  latter  is  attempted,  an  80% 
(I.)  6n  yield  of  dimyrlenyl,  b.  p.  173— 
174°/I0  mm.,  if  0*9521,  Wf  +13*7937  is  obtained. 

This  property  of  myrtenyl  bromide,  however,  allows 
of  the  ready  substitution  of  bromine  by  hydrocarbon 
radicals.  Thus,  magnesium  methyl  iodide* converts 
myrtenyl  bromide  into  methylmyrienyl  (homopinem) 
(I  R=Me),  b.  p.  95*5—96°/62  mm.,  df  0*8697,  [if 
+33*962°.  Ethylmyrtenyl,  b.  p.  73 — 73-5°/10  mm., 
df  0*8663,  [«]o  +21*970°,  n-propylmyrtenyl,  h.  p. 

88—  89°/10  min.,  df  0*8624,  [if  +21*6327  phenyl- 

myrtenyl,  b.  p.  138 — I4L/12  mm.,  if  0*9712,  [«]fj 
+29*486°,  benzylmyrtenyl ,  b.  p.  151 — 152°/10  mm., 
df  0*9633,  [if  +16*182°,  B -phenylethylmyrtenyl,  b.  p. 
166— 1 67710  mm.,  [if  -15*2767  or  b.  p.  167*5— 
168710*5  mm.,  |o (fS  —4*57877  na  1*52715,  1*53116, 

1*54119,  df  0*9574  (the  second  h.  p.  and  [«]  are 
probably  the  more  accurate),  and  y-phenylpropyh 
myrtenyl ,  b.  p.  182-5 — 183*5°/10  mm.,  df  0*9522, 
[«Jg  +4*957°,  wTero  prepared  in  a  similar  manner. 

Magnesium  phenylethinyl  bromide  (obtained  from 
phenylacetylene  and  magnesium  ethyl  bromide)  and 
myrtenyl  bromide  afford  pkenylethinylmyrtenyl  (I,  R= 
*€*CPh)»  a  yellow  oil,  b.  p.  177*5 — 178*5°/10  mm.  or 

89 —  90°  in  a  vacuum.  It  rapidly  polymerises,  has 
0)8  +18*7257  »a  1*55804,  nD  1  56336,  n0  1*57735, 
and  if  0*9896.  Phenyleihinylmyrtenyl  is  reduced  in 
boiling  aqueous  alcoholic  solution  by  zinc-copper 
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couple  to  phenylethenylmyrtenyl  (I,  R=*CH;CHl>h)l 
b.  p.  167*5— 168’5°/10  ram,,  df  0*9683,  [«]g  +13*050, 
n*  1*54074,  »D  1*54534, 

Myrtenyl  bromide  converts  ethyl  sod  ioacetoaectatc 
into  ethyl  myrtenylacetoacetate  (I,  R = ‘CH Ac*C02B t) , 
b.  p.  162 — 163*o°/ll  mm.  (semicarbazom,  m.  p.  122*2°, 
regenerating  the  pure  ester  when  distilled  in  steam 
with  oxalic  acid).  The  ester,  when  hydrolysed  with 
alcoholic  sodium  hydroxide,  affords  homomyrtenyl 
methyl  ketone  (I,  R~«GH2Ae)  (Isolated  first  as  the 
semicarbazone,  m.  p.  173°),  b,  p,  127 — 129°/12*5  mm., 
if  0*9516,  [aft  +26*719°. 

Myrtenal  (I,  R==*CHO),  b.  p.  91*75 — 92°/12*5  mm., 
df  0*9898,  has  [a]f  +15*682  (ef.  Senimler  and  Bar  tel  t, 
A.,  1907,  i,  429), 

It  was  show'n  previously  (Annalen,  1.91.5,  409,  327) 
that  the  esters  of  myrfcenol  with  aliphatic  and  aromatic 
acids  showed  great  regularities  in  their  optical  con¬ 
stants.  Calculation  from  these  results  by  Lowry 
and  Dickson’s  method  shows  the  esters  to  have 
anomalous  rotatory  dispersion.  Adopting  a  new 
mode  of  calculation  (the  u  end  term  formula  ”), 
however,  the  present  authors  find  no  anomaly  (see 
original  for  mathematical,  part).  Methyl-,  ethyl-, 
n-propyl-,  and  phenyl- myrtenyl  similarly  exhibit 
normal  rotation  dispersion,  but  whilst  benzylmyrtenyl 
is  slightly  anomalous,  the  phenylcthyl  and  still  more 
so  the  phenylpropyl  derivative,  exhibit  marked 
anomaly  of  dispersion.  This  effect,  due  to  the 
increasing  distance  of  the  phenyl  group  from  the 
main  nucleus,  is  intensified  by  unsaturation  (phenyl- 
ethenyl-  and  phenylethinyl-myrfcenyl).  Myrtenal  has 
anomalous  rotatory  dispersion,  but  homomyrtenyl 
methyl  ketone  is  normal. 

The  application  of  the  new  mode  of  calculation  of 
rotatory  dispersion  to  the  case  of  pulegone  shows 
that  whilst  pulegyl  methyl  ketone  is  an  individual, 
pulegone  is  not.  (cf.  Gri guard  and  Savard,  A.,  1926, 
408).  E.  E,  Turner. 

Influence  of  constitution  on  the  rotatory  dis¬ 
persion  of  optically  active  substances.  XX.  3EL 
Rote  and  E.  ICambli  (Annalen,  1927,  459,  195 — 
217). — An  improved  method  is  given  for  the  pre¬ 
paration  of  optically  active  3 -methy  lcycfohex. anone 
from  pulegone.  Sodamide,  followed  by  acetylene, 
converts  the  methylcycZohcxanono  into  Z-methyl-l- 
eihinyhyclohemnol  (I,  R=*C;CH),  b.  p.  70—78°/ 
19  mm.  The  latter  is  a  mixture  of  solid  and  liquid 
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isomerides  (proportions  about  3 — 5  to  1).  The  solid 
tow  >»•  P-  47-5°,  b.  p.  70°/l!  mm.,  [*]f  — 12-46°, 
“j  0  8826.  The  liquid,  probably  not  free  from  the 
solid  form,  has  b.  p.  77— 78°/10  mm.,  df  0-9430,  and 
Hp  2-84°.  A  (elrabromide  was  obtained  from  the 
solid  form,  which,  when  reduced  with  zinc-copper 
couple  in  alcoholic  solution,  gave  3-methyl-l-ethenyl- 
oyclohexaml  (I,  R=-CH:CH2),  b.  p.  77°/lf  mm.,  m.  p. 
32°s  df  0*9238,  [aft  1*04°.  3-i/ ethyl- 1  -ethylcyclo- 
hexanol  (I,  R=Et),  obtained  from  me  thy  Icy  cio- 


hexanone  and  magnesium  ethyl  bromide  has  b.  p. 
75*5 — 7G-5°/13  mm.,  df  6*9098,*  and  [aft  -2*68°. 

Carvone  is  readily  converted  into  tetrahydro¬ 
earvone  in  presence  of  alcohol,  hydrogen,  and  nickel. 
The  *  tefcrahydro-compound ,  with  sodamide  and 
acetylene,  gives  2-ethinyl^mmthan-2-ol  (II,  R= 
•C5CH),  b.  p.  1D4°/10  mm.,  df  0*9270,  [aft  -2M0° 
(silver  derivative  described).  When  reduced,  the 
carbinol  affords  2  -elhenyl  -p-menthan-2-ol  (II,  R= 
*CH:CH2),  b.  p.  103710  mm.,  df  0*9059,  [«ft  -14*26°. 
2-Ethyl-ip~menlhan-2-ol,  from  magnesium  ethyl  brom¬ 
ide  and  tetrahydroearvone,  has  b.  p,  106*5 — 107*5°/ 
11  mm,,  df  0*9082,  and  [df1  —29*07°.  2 -PhenyU 
ethi?iyl~p-menthan-2~ol  (II,  R=s‘C:Ph),  from  tetra- 
hydrocarvone  and  magnesium  phenylethinyl  bromide, 
has  b.  p.  185 — 186°/10  mm.,  or  105°  in  a  vacuum, 
df  0*9920,  [aft  —12*62°,  and  on  reduction  affords 
2-$tyryl~p~fMnihan-2-ol,  b.  p.  173 — 174°/9  mm.  or 
102°  in  a  vacuum,  iff  0*9601,  and  [aft  —12*35°. 
When  - bromos tyrene ,  magnesium,  ether,  and  tetra- 
hydrocarvone  were  caused  to  interact,  an  isomeric 
sfcyryl carbinol,  b.  p.  103°  in  a  vacuum,  df  0-9695, 
[aft  —36*19,  and  diphenylbutadie.no  were  formed. 
%$-Phmyhthyl-p-menthan~2-ol  (II,  R=  •CH2'CH?jPh), 
from  magnesium  p-phenylethyl  bromide  and  tefcra- 
hydrocarvone,  has  b.  p.  175 — 176*5  flO  mm.,  df 
0*9585,  and  [aft  -5*60°. 

Boiling  formic  acid  or  a  mixture  of  glacial 
acetic  and  concentrated  sulphuric  acid  converts  the 
above  phenylethinylmenthanol  into  2 -phemcyl ide tie- 
p-menthane,  b.  p.  179 — 181°/10  mm.  or  104°  in  a 
vacuum,  df  0*9926,  [aft  —39*39°  (semicarbazmie, 
m.  p.  156°). 

The  above  3  -  methyl  - 1  -  et  hi  ny  leycfohexano  1 ,  when 
boiled  with  mercuric  oxide  and  dilute  sulphuric  acid, 
was  converted  into  1  -acetyl-3-methylcyclohexaml  (I, 
R— Ac),  b.  p.  105°/ 10  mm.,  dg  0*9991,  [of  4-58°  (semi- 
carbazone,  m.  p.  210°,  (decomp.)].  The  similarly  pre¬ 
pared  2-acetyl-'p-menthan~2-ol  (II,  R=Ae)  has  b.  p. 
126°/11  mm.,  df  0*9662,  and  [aft  —21*59°  [ semtmrb * 
azone,  m.  p.  212°  (decomp.)]. 

The  optical  rotatory  dispersion  of  most  of  the 
above-named  substances  was  measured  (6  lines). 
Methylcycfohexanone  has  the  exceptionally  high 
dispersion  quotient  of  3*42,  and  shows  no  appreciable 
anomaly.  Tetrahydroearvone  (quotient  2*504)  is  also 
not  anomalous.  Of  all  the  other  compounds  now 
described,  only  the  p-phenylethylraenthanol  exhibits 
anomalous  dispersion.  E,  E.  Turner. 

j. 

Higher  terpene  compounds.  XXXII.  Addi¬ 
tion  reactions  and  the  gentle  permanganate 
oxidation  of  ff-pimaric  acid.  L.  Ruzicka  and  F. 
Balas  (Annalen,  1928,  460,  202 — 212). — The  view 
previously  held  that  d- pi  marie  acid  contains  one 
reactive  and  one  only  feebly  reactive  ethylenic 
linking  is  borne  out  by  further  work. 

When  potassium  d- pimarate  is  oxidised  with  dilute 
potassium  permanganate  in  aqueous  solution,  di- 
hydroxyd ihydro-d-p itnaric  acid,  C20H32O4,  m.  p.  224° 
(decomp.),  Is  formed  ( diacetate ,  m.  p.  235°),  together 
with  a  small  quantity  of  an  isomer  Me,  m.  p.  239""' 
(decomp.).  Using  hydrochloric  instead  of  acetic 
acid  to  precipitate  the  oxidation  product,  a  third 
substance,  m.  p.  220—221°,  is  obtained. 


d-Yim aric  acid  could  not  bo  caused  to  give  a 
crystalline  additive  compound  with  bromine,  but  a 
nitrosiie,  pale  greenish -yellow,  m.p,  79—80°  (decornp*), 
was  obtained.  Hydrogen  chloride  converts  d-pimaric 
acid  in  cold  dilute  acetic  acid  solution  into  a  mixture 
of  three  hydrochlorides,  C20H31O2C 1,  respectively, 
melting  at  232°  (decomp.),  184°  (decomp.),  and  125° 
(dceomp.),  together  with  some  other  ill-defined  deriv¬ 
atives  containing  chlorine.  Repetition  of  the  addition 
of  hydrogen  chloride  to  the  acid,  apparently  under 
similar  conditions,  gave  only  the  hydrochloride  inciting 
at  125s,  At  100°,  hydrogen  chloride  converts  d-pim- 
aric  acid  in  glacial  acetic  acid  solution  rapidly  into 
the  hydrochloride  melting  at  184°  (crystallographic 
data  by  Ulrich).  Continued  action  of  hydrogen 
chloride  did  not  cause  addition  to  the  second  othylenic 
linking.  The  hydrochloride,  in.  p,  184%  was  heated 
at  250°  in  quinoline  solution ;  only  d- pimaric  acid 
was  isolated  from  the  product  formed. 

E.  E,  Turner. 

Higher  terpene  compounds,  XXXIII.  Ses¬ 
quiterpene  compounds  from  camomile  and 
milfoil  oils.  L.  Rtjzicka  and  E.  A.  Rudolph: 
{Holv,  Chim.  Acta,  1928,  11,  253—261 ;  cf.  Ruhe- 
mann  and  Levy,  B.,  1928,  147).— There  Is  obtained 
from  camomile  oil  after  removal  of  chamazuleno  (A., 
1926,  299)  a  distillate  of  b.  p.  110— 140° /II  mm., 
which  contains  a  monocyclic  hydrocarbon,  C15H21, 
having  three  double  linkings.  The  constants  of  a 
fraction  of  b.  p.  123 — 125°/12  mm.,  are  df  0*8770, 
nf  T4941,  aD  -4-3-6°.  Treatment  of  six  fractions  of 
b.  p.  105 — 11 8°/ 12  mm,  to  125 — 130°/ 12  mm.,  from 
the  above  distillate,  with  hydrogen  chloride  in  ether 
affords  a  small  amount  of  a  irihydrocMonde ,  c1rh27o3, 
m.  p.  55°  (cf.  Rulieinann  and  Lewy,  he ,  ciL)  together 
with  a  liquid  portion,  which  with  alcoholic  potassium 
hydroxide  regenerates  the  hydrocarbon.  This  is 
dehydrogenated  by  sulphur  into  cad&lene. 

The  alcohol  fraction,  b.  p,  140 — 170°/11  mm.,  is 
treated  successively  with  alcoholic  potassium  hydr¬ 
oxide,  and  phthalie  anhydride  in  benzene.  Decom¬ 
position  of  tho  hydrogen  phthalato  formed  gives  a 
small  quantity  of  a  compound,  b,  p.  150 — 160°/I5 
mm.,  probably  C15H2aO,  and  essentially  a  tricyclic 
alcohol.  After  removal  of  a  further  quantity  of 
alcoholic  substances  by  treatment  with  phthalio 
anhydride  at  130°,  the  residue  yielded  a  distillate, 
b.  p.  150 — 160°,  containing  dicyclic  alcohols,  dehydro¬ 
genated  into  cadalene. 

The  sesquiterpenes,  b.  p.  llo — 125°/11  mm.,  from 
oil  of  milfoil  do  not  give  a  crystalline  hydrochloride, 
but  are  dehydrogenated  into  cadalene.  The  sesqui¬ 
terpene  alcohol  fraction,  b.  p.  150 — 170°/I1  mm., 
yields  on  treatment  with  phthalie  anhydride  in 
benzene  a  product,  b.  p,  155°/11  mm.,  probably  a 
bicyclic  alcohol  mixture,  dehydrated  by  formic  acid 
into  a  hydrocarbon,  C15H2I,  b.  p,  120 — 125°/I1  mm., 
0*9366,  n\i  1*5045,  which  is  tricyclic  and  contains 
one  double  linking.  The  remainder  of  the  alcohol 
fraction,  b.  p.  160 — 165° /II  mm,,  consists  of  bicyclic 
alcohols,  dehydrogenated  into  cadalene. 

H.  Burton. 

Determination  of  valency  requirements  of 
alkyl  groups,  K.  von  Auwkrs  and  H.  Duster- 
die Kv — See  this  vol.,  305; 


Reactivity  of  the  double  linking  in  coumarins 
and  related  ap-unsaturated  carbonyl  compounds. 
I.  Addition  of  cyanoacetamide  to  coumarins. 
T.  R.  Seshadri  (J.C.S.,  1928,  166— 172}.— The  re¬ 
activity  of  the  double  linking  in  the  hetero-ring  of 
eoumarin  Is  exemplified  by  the  ease  with  which 
addition  of  cyanoacetamide  takes  place  with  those 
eoumarin  derivatives  which  have  no  alkyl  or  halide 
substituent  in  the  hetero-ring,  but  may  have  sub¬ 
stituents  in  the  benzene  nucleus.  The  products  of, 
the  reaction,  which  is  carried  out  in  hot  alcoholic 


solution  in  the  presence  of  a  little  piperidine,  are 
O  3 : 4-dihydrocoumariii~4- 


CH*CH(CN)’CO‘NH2 


cyanoacetam ides  (I).  The 
reactivity  is  ascribed  to  the 
presence  of  the  double  link- 


ation  of  the  ketonic  properties  of  the  carbonyl  group 
by  attachment  to  tho  singly-bound  oxygon  atom. 
The  additive  products  may  bo  hydrolysed  to  give  a 
variety  of  compounds,  the  nature  of  which  depends 
on  the  conditions.  3 : 4-DihydrocoumarinA-cyano- 
acetamide ,  m.  p.  219—220°,  yields  with  cold,  con¬ 
centrated  hydrochloric  acid,  3  : 4-dihydrocoumarinA - 
cyanmcetic  acid ,  m.  p.  226—227°.  With  boiling, 
concentrated  hydrochloric  acid  or  potassium  hydr¬ 
oxide  solution,  3  :  4 dihydro co mnar in- 4 ~acet ic  acid, 
hi.  p.  113—114°,  is  obtained.  The  last-named  acid, 
is  further  hydrolysed  on  keeping  in  cold,  faintly  acid, 
aqueous  solution  to  3- o -hydroxyphmylglutaric  acid, 
in,  p.  180°  (disilmr  salt),  reconverted  on  heating  or 
on  boiling  with  hydrochloric  acid  into  3  : 4-dihydro- 
coumarin-4-acctic  acid.  Using  similar  experimental 
conditions,  7 -methyl-3  :  4-d ihydroco umar in A-cyano- 
acetamide,  m.  p.  245°,  yields  1-methyl-Z  :  4 -dihydro- 
coumarinA-cyanoacetic  add,  m.  p.  230 — 232°,  and 
l-meihyl-Z  :  4 -dihydro coumari nA-acet ic  add,  m,  p. 
Ill — il2°.  This  lactone  acid  is  hydrolysed  on  keep¬ 
ing  in  cold,  faintly  acid  solution  to  $-p-meihyl->o~ 
hydroxyphenylglutaric  acid ,  m.  p.  148—149°,  recon¬ 
verted  into*  tho  parent  lactone  on  fusion,  6-Nitro- 
3  :  4- d ihy d r ocoum arin - 4- cyanoacetam i do,  m,  p.  above 
300°,  yields  with  boiling  hydrochloric  acid,  6-m{ro- 
3  : 4-dikydrocoumarinA~acelic  add ,  m.  p,  205°  (de¬ 
comp.),  which  with  cold  alkalis,  gives  yellow  solutions 
containing  salts  of  g -m-nitro-o-hydroxyphenylgl  utaric 
acid  {disilmr  salt),  6-Amino-Z  :  4-dihydrocoumarin - 
^cyanoacetamide,  m.  p.  270°  (benzoyl  derivative, 
in.  p.  300°),  may  be  diazotised,  and  with  boiling 
hydrochloric  acid,  gives  tho  hydrochloride,  m,  p*  225° 
(decomp.),  of  6-amino-3  :  ^-dihydrocouma rinA-ca rb - 
amylacetic  acid,  m.  p.  170—171°.  M.  Clark. 


3-Nitrodiphenylene  oxide.  H.  Ryan,  J.  Keane, 
and  J.  C.  M’Gahon  (Proe.  Roy.  Irish  Acad.,  1927, 
37,  368—372). — 2  :  4-Din itrodlphenyl  ether  is  reduced 
to  4:-nilro~2-amimdiphenyl  ether,  m.  p.  1.07°  (acetyl 
derivative,  m,  p*  118°),  by  a  glacial  acetic  acid 
solution  of  stannous  chloride  containing  hydrogen 
chloride.  The  nitroamina,  when  diazotised  and 
heated  with  50%  sulphuric  acid,  gives,  in  20 — 25% 
yield,  3 -nitrodiphenylene  oxide,  m.  p.  141°,  which  may 
be  further  nitrated  to  a  dinitrodiphenylene  oxide , 
m.  p,  295°,  The  nitrodiphenylene  oxides  described 
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by  Ryan  and  Cull  inane  (A.,  1924,  i,  534)  and  by 
Bore  die  and  Sehaeke  (A.,  1924,  i,  161)  are  probably 
the  2-  and  the  1-nifcro-compounds,  respectively. 

G*  A.  C.  Gough. 

Odour  and  structure  of  certain  cyclic  acetals 
[alkylidene  ethers],  R.  R.  Read,  H.  Lathror, 
and  H.  L.  Chandler-  (J.  Amer.  Chern.  Soc,,  1927, 
49,  3116- — 3119).- — The  following  cyclic  acetals  were 
prepared  by  heating  together  cqui  mol  ocular  pro¬ 
portions  of  the  appropriate  a(3-diola  and  aldehydes 
under  reflux  for  6  hrs.  on  the  steam -bath,  with 
agitation  and  in  presence  of  5  drops  of  40%  sulphuric 
acid  (cf.  Fisclier  and  Giebo,  A.,  1898,  i,  167),  Methyl¬ 
ene  ethers  :  of  y-phenoxypropano-ap-diol,  in.  p.  40— 
43°,  b.  p.  138— 139° /if  mm.;  of  a-phenylpropane- 
ftp-diol ,  b .  p .  1 05—107 °/12  mm. ;  of  y-phenylpropanc- 
otp-diol,  b.  p.  125 — 128°/16  mm.,  df  1*098;  and  of 
y-m-tolylpropano-ap-diol,  b,  p.  128 — 130°/15  mm., 
df  1*032.  Ethylidene  ethers  :  of  y -ph enoxypr  opane - 
ap-diol,  m.  p.  24°,  b.  p.  152- — 154° /II  mm.;  of 
Ez-phenylpropane-ap-diol,  b.  p.  116 — 118°/19  mm., 
df  1*032 ;  of  y-phenylpropane-ap-diol,  b.  p.  120— 
124°/16  mm, ;  of  y -m- toly  1  propane- a  p-diol,  b.  p. 
123 — 125°/13  mm.,  df  1*028;  and  of  y-p-tolyl- 
propanc-ap-diol,  b.  p.  135— 142° /l 7  mm.,  df  1*032. 
n-IIeptylidene  ether  of  y-phenoxypropane-ap-diol,  b.  p. 
201 —203 0 / 1 2  mm.  Few  of  tlio  above  possess  any 
markedly  agreeable  odour,  and  none  has  an  odour 
resembling  that  of  jasmine.  F.  G.  Willson. 

Stereoisomerism  of  disulphoxides  and  related 
substances,  11.  Derivatives  of  1  :  4-dithian, 
E.  V,  Bell  and  G.  M.  Bennett  (J.C.S.,  1928,  86— 
92). —The  stereoisomerism  of  the  «-  and  p. dithian 
dioxides  (A.,  1927,  958)  is  further  confirmed  by  a 
study  of  their  reactions  and  of  their  derivatives, 
including  in  each  case  a  hydrochloride,  unstable 
hydrobromide,  mermricJiIoride,  tetrabromide ,  and  hexa- 
bromide.  The  action  of  potassium  sulphide  on 
ppkdichlorodietliyl  snlphono  yield  the  structural 
isomeride,  dithian  monosulphone  (Fromm  and  Ungar, 
A.,  1924,  i,  68),  m.  p.  203°,  dimorphous.  The  corre¬ 
sponding  reaction  with  pp'-dichlorodiethyl  sulphoxide 
yields  dithian  monoxide ,  m.  p.  125°  (chloroplatinaie ; 
ckloroaurate),  mom  conveniently  prepared  by  con¬ 
trolled  .  oxidation  of  dithian.  this  monosulplioxide 
gives  rise  to  stereoisomeric  methyl  sulphonium  salts, 

SO<^0-J^^>S#Me}X  (oc  -picrale,  m.  p.  187°,  and 

p -picraie,  m.  p.  137°;  a-  and  fi-chloroplatinates ; 
adodide)  and  to  two  s  u  Iphox  ide-su  Iph  ilimines, 

S0<c;5;>s-N-S02-C7H8  (a-,  m.  p.  230—234°,  and 

p-,  m.  p.  176 — 177u).  The  bis-sulphiliminc  of  dithian, 

C7H8-S02-N-S<^2g-*>S-N-S02-C7H8  (Mann  and 

Pope,  J.C.S.,  1922,  1652),  has  also  been  separated 
^wo  crystalline  isomer  ides  (a-,  dceomp.  250— - 
-oo' ,  and  p.,  decomp.  200 — 210°).  M.  Clark. 

Pyrrolones.  R.  Lukes  (Chern.  Listy,  1928,  22, 

1  ■  12).— -Tho  action  of  Grignard  reagents  on  various 
A  -substituted  succinimides  leads  to  the  production  of 
pvrryl  derivatives  according  to  the  following  scheme  ; 

-v 
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Thus  magnesium  methyl  bromide  converts  JY-m  ethyl- 
succinimide  into  2 -hydroxy -l  :  2 -dim ethyl A-pyrrolom , 
m.  p.  70%  and  1  :  2-dimethyl -4-pyrrolone,  m.  p.  62— 
63°,  the  latter  product  being  identical  with  that 
obtained  by  the  distillation  of  methylammonium 
hevulato.  Similarly  are  prepared  1  -phenyl -2 -methyl - 
4 -jiyrrolone,  in.  p.  101°,  l-ethyl-2-methylA^pyrrolone, 
m.  p.  33- — 34°,  1  -  methyl  -  2  -  n  -propylA-py  rrolone,  b.  p. 
145°/52  mm.,  and  1  -  methyl -2-n-buiyl- k-pyrrolone ,  h,  p. 
148°/33  mm.  The  action  of  organic  zinc  derivatives 
is  similar  to  that  of  magnesium ;  thus  ethyl  brorao* 
acetate  and  A-methylsuccinimide  in  the  presence  of 
zinc  yield  the  ethyl  ester  of  l~methyl-4-pi/rroloneacetio 
acid ,  m,  p.  123°.  R.  Truszkowski. 

Aliphatic  p-aminoketones  and  related  amino- 
alcohols.  0.  Mannich  and  W.  Hof  (Arch.  Pharm., 
1927,  265,  589 — 59S). — The  benzoate  of  8- dimethyl - 
aminob utan-p-ol,  b .  p.  60 — 62 0 / 1 1  m m .  (a-d  1  in othjd - 
aminobutan-y-ol,  cf.  Fournean  and  Ram  art -Lucas, 
A.,  1919,  i,  435),  which  lias  now  been  obtained  by 
reducing  S-dimethylaminobutan-P-ono  (Mannich,  A., 
1917,  i,  634),  possesses  pronounced  anaesthetic  pro¬ 
perties.  The  reduction  of  the  aminokefcone  to  tho 
amino -alcohol  takes  place  smoothly  by  interaction 
with  aluminium  amalgam  in  moist  other.  Analogues 
of  the  commercial  product 4  5  Tutocainc  n  can,  be  very 
simply  prepared  in  this,  way,  and  the  following  is  an 
account  of  results  of  further  investigation.  Acetone, 
paraformaldehyde,  and  piperidine  hydrochloride, 
boiled  together  in  alcohol  solution,  yield  %-piperidino- 
butan-y-one,  b.  p.  100 — 101 c /II  mm.  ( hydrochloride , 
m.  p.  167° ;  picraie,  m.  p.  107®;  oxhne  hydrochloride, 
m.  p.  201°).  The  ketone  is  reduced  as  described  to 
a-p iperid inobutan-y-ol,  an  oil  with  a  mouse-like  odour, 
b.  p.  102 — 103°/11  mm.  ( hydrochloride ,  m,  p.  145°), 
the  benzoate  hydrochloride  (m.  p.  192%)  of  which  is 
only  weakly  anaesthetic.  By  treating  a-piperidino- 
butan-y-onc  with  magnesium  methyl  iodide,  a -piper - 
idino-y-methylbutan-y-ol,  b.  p.  115— 11 6°/ 14  mm. 

(, hydrochloride ,  in.  p.  196°),  is  obtained,  but  tho  yield 
is  poor. 

Methyl  ethyl  ketone  condenses  with  paraformalde¬ 
hyde  and  dimethylaminc  (hydrochloride)  to  yield 
two  products.  Thus,  condensation  at  the  methyl 
group  of  the  ketone  gives  cc-d i meth ylami nopenian-y - 
one,  b.  p.  103 — 104°/12  mm.  (ckloroaurate,  m.  p.  128°), 
and  this  compound  forms  about  one  fifth  of  the 
product;  the  remaining  four  fifths  are  the  result  of 
condensation  at  the  methylene  group,  and  so  are 
comp osed  of  y-dimet hylara i nomethylb utan-p- one  ( cf . 
Mannich  and  Curtaz,  A.,  1927,  231)*  This  compound 
is  readily  reduced  to  y-d imethylam inomethylbutan-^-ol, 
b.  p.  65— 67°/ 14  mm.,  of  which  tho  hydrochloride  is 
very  hygroscopic  and  the  benzoate  hydrochloride,  m.  p. 
131°,  is  powerfully  anaesthetic.  The  corresponding 
aminobenzoate  hydrochloride  is  “  TutoeaineW  already 
referred  to.  When  the  same  aminoketone  is  ex¬ 
haustively  methylated  with  methyl  sulphate  and  the 
product,  as  quaternary  base,  distilled  with  steam, 
mopropenyl  methyl  ketone ,  b.  p.  60—65°  (semkarbazone, 
m.  p,  176*5°),  is  obtained. 

Methyl  ethyl  ketone,  paraformaldehjxlo,  and  piper¬ 
idine  hydrochloride  similarly  yield  y-piperidino- 
met  hylbu  t  an  -  p  -  one  (Mannich  and  Curtaz,  loc«  cif.), 
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the  mime  hydrochloride  of  which  has  ra»  p.  107°  {the 
ra.  p,  of  the  hydrochloride  of  the  aminoketone  itself 
is  now  given  as  150°).  This  aminoketone  is  reduced 
to  y-piperidhiomethylbutan-$-olt  b.  p.  112 — 114°/14 
mm.,  which  yields  very  hygroscopic  salts  and  a 
benzoate  hydrochloride ,  m,  p.  178°,  which  is  a  potent 
anaesthetic. 

Methyl  propyl  ketone,  paraformaldehyde,  and  di- 
methylamine  hydrochloride  yield  chiefly  y-dimethyl- 
am  inomel  hylpent am g-one  (picrate,  m.  p.  123°;  cf. 
Mann i eh  and  Bauroth,  A.,  1924, 1,  947).  y-Dimelkyl- 
aminometkylpentan-$“Qlt  b.  p,  75 — 76°/13  mm.,  is 
obtained  from  the  foregoing  on  reduction. 

Pinaeolin  similarly  condenses  with  paraformalde¬ 
hyde  and  piperidine  hydrochloride  to  give  cc-piper- 
idhw-M-dhmthylpentamy^om,  b.  p.  116 — 1I9°/12  mm. 
(hydrochloride,  m.  p.  192°;  picraie,  m.  p.  133° ;  oxime 
hydrochloride,  m.  p.  210°),  which  is  reduced  to  a-piper- 
idino-M-dimeikylpenian-Y~ol,  b.  p.  121 — 123°/14  mm., 
of  which  the  hydrochloride,  in.  p.  179—180°,  and  the 
benzoate  hydrochloride ,  m.  p.  186°,  arc  described.  The 
latter  is  a  strong,  persistent  anaesthetic. 

Aliy  facet  one  undergoes  a  similar  condensation  (with 
piperidine)  to  give  y-piperidinoraethyl-A‘diexeii~B-one 
(Mannieh  and  Curtaz,  loc.  cit.),  the  hydrochloride  of 
which  is  easily  soluble  in  acetone,  together  with,  in 
superior  yield,  a  compound  giving  a  hydrochloride 
sparingly  soluble  in  acetone.  This  is  <z~piperidino- 
A {-hepten-y-one,  b.  p.  1 36°/l 6  min .  The  hydrochloride t 
m.  p.  157°,  and  the  hydrobromide ,  m.  p,  161°,  are 
described.  The  aminoketone  is  reduced,  like  its 
congeners,  to  the  carbinol,  %-piperidmo-dSJiepten~y-ol, 
b.  p.  13S°/14  mm.,  which  is  presumably  a  mixture  of 
stereoisomer  ides,  but  yields  a  crystalline  benzoate 
hydrochloride,  m,  p,  138°.  This  is  almost  devoid  of 
anaesthetic  properties. 

Cocaine  being  derived,  not  from  a  simple  amino- 
alcohol,  but  from  the  ester  of  an  aminohydroxy- 
earboxylie  acid,  an  attempt  was  made  to  prepare  an 
analogous  compound  along  the  above  lines.  Thus, 
c-piperidino-y-ketohexoie  acid  {Mannieh  and  Bauroth, 
loc,  cit  A  was  converted  into  the  ethyl  ester,  b.  p,  1 1 S— 
114°/14  mm.  (hydrochloride,  m,  p.  117 — 118°).  Un¬ 
fortunately,  when  the  compound  is  reduced  with 
aluminium  amalgam,  it  does  not  yield  the  ester  of 
the  corresponding  hydroxy-acid,  but  the  ethyl  group 
is  simultaneously  removed,  and  the  lactone,  z-piper- 
1 d in o~ y * hydroxyhexoic  lactone ,  b.  p*  174 — 176°/ 13  mm., 
hydrochloride,  m.  p.  213°,  is  obtained. 

W.  A.  Silvester. 

2-  co  -Pip  eridin  am  ethyl  c yc  t  ohexanone  and  re- 
lated  compounds,  0,  Man  KICK  and  P.  Honio 
(Arch.  Pharm.,  1927,  265,  598 — 610). — The  work  of 
Mannieh  and  Braun  (A.,  1920,  i,  851 ;  1927,  659)  has 
been  extended  in  an  attempt  to  obtain  products  with 
anaesthetic  but  not  irritating  properties.  This  has 
not  been  achieved.  Diethylamine  hydrochloride, 
formaldehyde,  and  cyclohexanone  readily  yield  2-tu- 
diethylam mometkylcyclohexanone ,  b.  p.  117°/24  mm. 
(hydrochloride,  m,  p.  105 — 107°),  which  is  reduced  by 
aluminium  amalgam  in  moist  ether  to  2~&-diethyU 
a m ino methylcycloheza not ,  h,  p.  I19°/15  mm.  This 
is  presumably,  like  its  lower  homologue  (loc,  cit .),  a 
mixture  of  stereoisomerides,  but  the  benzoate  hydro¬ 
chloride  can  be  purified  without  difficulty  and  then 


has  in.  p,  188—189°  and  is  a  powerful  anaesthetic , 
2-m-P iperidinometkylcyclohexanone ,  b.  p.  130°. 120  mm, 
(pwrate,  m,  p.  127°),  is  prepared  in  a  similar  way.  It 
is  unstable  and  its  behaviour  has  been  examined  in 
some  detail.  The  hydrochloride  crystallised  from  Iso¬ 
propyl  alcohol  has  m.  p.  161°,  but  then  solidifies 
again  at  165°,  and  melts  at  227°,  Actually  a  decom¬ 
position  takes  place :  when  the  hydrochloride  is 
heated  for  some  time  at  170°,  it  is  converted  into 
2  -methyleneeycfch  exanone  and  piperidine  hydro¬ 
chloride.  2  -  co  -Piper  idinomethyle  ycMiexanone  yields 
normally  a  cyanohydrin,  ra,  p,  67°,  and  an  oxime, 
m,  p.  113°.  When  it  is  oxidised  with  cold  dilute 
potassium  permanganate  solution  it  yields  adipic  acid 
and  a  small  proportion  of  a  compound,  CiaH1902N, 
m.  p.  75°  (semicarbazom,  m.  p.  210 — 212°),  which 
is  not  the  piperidide  of  an  acid  and  so  is  considered 
to  have  the  constitution  : 


H, 

When  2-ca-piperidinomethylcycIohexanone  is  ex¬ 
haustively  methylated  and  distilled  with  steam  it 
yields  lY-methylpiperidine  and  a  compound,  CS4H2CI02, 
b,  p.  163 — 165°/14  mm,,  which  is  not  a  diketone,  for 
it  yields  a  mono-oxime,  in.  p.  123°,  and  a  semicarb¬ 
azom ,  m.  p.  206°.  2  -  co  -Piper  idinomethyla/efchexan- 

one  is  decomposed  when  heated  with  an  excess  of 
phenylhydrazine  at  150 — 170° ;  ammonia,  aniline, 
and  piperidine  are  formed,  and  the  residue  contains 
tetrahydrocarb  azole.  Reduction  in  the  usual  way 
affords  2- w -p ipendmomethyhjGlohexmwl,  b.  p,  141°/ 
12  mm.  (picraie,  in.  p.  127°),  which  is  a  mixture  of 
two  stereoisomerides,  for  the  benzoate  hydrochloride, 
originally  of  ra.  p.  175°,  is  separated  by  repeated 
recrystallisation  into  a  product  of  m,  p.  215°  and  a 
more  soluble  compound.  It  is  a  powerful  anaesthetic. 
2-  m -I'etrahydromoquinolinomethyhyclohexmiom  (hydro¬ 
chloride,  m.  p,  161°),  is  obtained  in  a  similar 
manner  to  its  congener  and  on  reduction  yields 
2-  mdetrahydroiBoqu  inol  inomethyhyclohexmwl,  b.  p. 
215 — 217°/14  mm.  The  benzoate  hydrochloride,  m.  p. 
205 — 206°,  is  a  mixture  of  stereoisomerides  with 
scarcely  any  anaesthetic  potency,  2  ~w~Dinwthyl~ 
aminometkylA-methylcyclohexanone,  b.  p.  123—125°/ 
30  rum.  (hydrochloride,  m,  p.  145—146°),  similarly 
yields  2 - t^-dimeiliylaminoA > m ethylcyclohexa not,  b.  p. 
115 — 125°/20  mm.,  separable,  as  hydrochloride ,  into 
two  isomerides,  only  one  of  which  was  obtained 
pure  (m.  p.  108—170°),  The  benzoate  hydrochloride 
similarly  gave  a  small  sparingly  soluble  pure  fraction, 
m.  p.  21.2— 214°,  which  was  strongly  anaesthetic, 
%  w- Piperidin07nethylA-meihylcyclohemn one ,  b.  p, 
1 15°/15  mm.,  gives  a  hydrockoride  which  behaves 
like  its  lower  homologue  described  above,  i,e,}  it  melts 
at  155°,  solidifies  again  at  162°,  and  melts  again  at 
230°.  2  -  o>  -  Piper idinomethyl  -  4  -  m ethylcyclohexanol , 
b.  p.  147°/20  mm.,  is  a  mixture  of  isomerides.  From 
menthone  dimethylam inomethylme nlhone ,  b.  p.  120— 
135°/14  mm, ,  is  obtained.  This  can  evidently  be 
a  mixture  of  structurally  different  isomerides  and  the 
dimethyla m inomeihylmenthol,  b.  p.  135 — 145  /18  mm.. 
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obtained  by  reduction  must  be  a  quite  complex 
mixture.  A  nitrate  is  described,  and  the  benzoate 
hydrochloride  is  eventually  separated,  by  repeated 
recrystallisation,  to  give  a  pure  sparingly  soluble 
fraction  of  m,  p.  239— 241 which  is  a  powerful 
anaesthetic.  W*  A.  Silvester. 

Synthesis  of  unsaturated  y-ke  tonic  amines 
and  their  reduction  products.  C,  Man  NIC  h  and 
M.  Schvtz  (Arch,  Pharm.,  3  927,  265,  084—095;  cf. 
A.,  1920,  i,  851,  and  preceding  abstract) . — Styryl 
methyl  ketone  and  its  derivatives  are  now  found  to 
behave  like  other  ketones  in  condensing  with  form¬ 
aldehyde  and  secondary  amines  to  give  aminoketones. 
The  yields  are  about  60%  of  the  theoretical.  The  con¬ 
densation  takes  place  normally,  viz.,  at  the  terminal 
methyl  group,  and  not  in  the  aromatic  nucleus  (cf, 
Einhorn,  A.,  1906,  i,  245).  Piperidine  hydrochloride, 
paraformaldehyde,  and  styryl  methyl  ketone  yield 
z-piperidino-<x-phenyl-&a-penten-y-o?ie  (hydrochloride, 
m.  p.  180*5°;  phenylhydrazone  hydrochloride,  m,  p. 
188°,  deeomp.),  which,  like  its  analogues  described 
below,  is  unstable  in  the  free  state,  and,  although 
solid  when  isolated,  undergoes  rapid  change  into  a 
glue.  Its  constitution  is  proved  by  its  giving  benzoic 
acid  when  oxidised  and  also  by  its  giving,  on  hydro- 
cimtion,  a  saturated  ketone  different  from  the 
ranched  chain  isomeride  described  by  Mannich  and 
Curtaz  (A.,  1927,  231).  This  hydrogenation,  in  which 
palladised  charcoal  is  used,  yields  in  fact  z-piperidino- 
x-phenylpenian-y-one,  b.  p.  170—180^/20  mm.  The 
hydrochloride ,  m.  p.  145°,  the  oxime  hydrochloride, 
m.  p.  159°,  and  the  phenylhydrazone  hydrochloride, 
sl  p.  151°,  are  described.  This  ketonie  amine  is 
reduced  by  aluminium,  amalgam  in  moist  ether  to 
£  -piper  idino  *a-ph  en  ylpentan  -y-ol,  b.  p.  210 — 220° /25 
mm.  The  hydrochloride  has  ra<  p.  108°.  The  benzoate 
hydrochloride ,  in.  p,  3.74°,  and  the  p-nitrobenzoate 
hydrochloride ,  m.  p.  204°,  arc  also  described,  and  the 
first  of  these  is  a  potent,  persistent  anaesthetic.  The 
piperidinophenylpentenoiie  is  also  converted  by  the 
action  of  bromine  in  chloroform  solution  into  $-bromo- 
z-piperidino- x-phenyl-Aa-pen te n-y-one,  of  which  the 
hydrochloride  (m.  p.  171°)  and  the  nitrate  (decomp. 
1.02c')  are  described. 

The  following  bases  are  prepared  in  a  similar  way 
to  their  analogues  described  above.  z-Diethylamino- 
*-phenyl-&*-penten~y-eme  (hydrochloride,  m.  p.  116*5°; 
phenylhydrazone  hydrochloride ,  m.  p.  168°),  which 
Ipvcs  first  z-dielhyiamino- ot-phenylpenlan-y-one  (hydro¬ 
chloride,  m,  p.  72° ;  phenylhydrazone  hydrochloride, 
m>  P*  149A  and  then  s -diethylamino-a-ph enylpentan-y- 
°l*  P*  168 — 170°/15  mm.,  the  benzoate  hydrochloride 
(m.  p.  128°)  of  which  is  a  persistent  anaesthetic. 
z-Piperidino- a«3  :  4- methylenedioxyphenyl - Aa - penten - 
f-om  (hydrochloride,  m.  p.  185°;  phenylhydrazone 
hydrochloride,  m.  p.  193°)  is  hydrogenated  in  glacial 
acetic  acid  by  palladised  charcoal  to  z-piperidino- 
ot-8  :  4 -methylenedioxyphenylpenlan-y-one  ( hydroc'klor - 
uki,  m.  p.  155°;  oxime  hydrochloride,  m,  p,  169*5°), 
•and  this  yields  z-qnperidmo-a-^  : 4-meihylemdioxy- 
phenylpenian-y-ol,  b.  p.  23o — 240°/18  mm.  ( hydro - 
chloride,  m.  p,  1 19°),  of  which  the  benzoate  hydro¬ 
chloride  (m.  p.  175—176°)  is  a  weak  anesthetic  with 
a  bitter  taste,  z-Piperidino- a-3  :  4 -dimethoxy phenyl* 


&a-penteti-y-om  (hydrochloride,  m.  p.  188°;  phenyl¬ 
hydrazone  hydrochloride .  m.  p.  195°)  gives  z-piperidino- 
oc-3  :  4- dimelhoxyphenylpenian  -  y  -  one  (hydrochloride, 
m,  p.  133°)  and  then  z-piperidino-x-3  :  i-dimelhoxy- 
phenylpen (a n-y-ol ,  m.  p.  69°,  b.  p.  240 — 245°/ 18  mm., 
the  benzoate  hydrochloride,  in.  p.  188°,  of  which  is 
also  very  weakly  anaesthetic  and  bitter  to  the  taste. 

e  -  Diethyl-amino  -a-3  :  4  -  meth ylenedioxyplmiyl  -  Att  - 
penten-y-one  (hydrochloride,  m.  p.  165°)  gives  likewise 
the  corresponding  saturated  ketone  which  was  reduced 
without  purification  to  z-dielhylmmno- a- 3  :  4 -methyl- 
enedioxyphenylpentan-y-ol,  b.  p.  222 — 22S°/1S  mm., 
the  hydrochloride  (m.  p.  125°)  and  benzoate  hydro¬ 
chloride  (m.  p.  98°)  of  which  are  described,  z- Piper- 
idino-tz-p-anisyl-t^-penten-y-oiw  (hydrochloride,  m.  p. 
186°)  gives  z-p iper idino- a-p-anmjlpenta n-y-one  (hydro¬ 
chloride,  in,  p.  140°)  and  so  z-piperidino-a-p-anisyl- 
pentan-y-ol,  b.  p.  270 — 275°/25  mm.  (hydrochloride, 
m.  p.  3  37°),  of  which  the  benzoate  hydrochloride,  xm  p. 
162°,  is  a  weak  anaesthetic,  z - Dieihylamino- a-3  ;  4- 
dimethoxyphenyl-&a-penten-y~om  hydrochloride ,  m,  p, 
134°,  was  obtained  in  very  poor  yield,  accompanied 
by  a  gummy  by-product.  W,  A.  Silvester. 

Purification  of  pyridine  and  a-picoline  [2- 
methylpyridine]  by  fractional  distillation.  A,  L. 
Wilkie  and  B.  D.  Shaw  (J.S.C.L,  1927,  46,  469— 
47 It). — Purification  is  effected  by  distilling  the  crude 
bases,  after  dehydration,  through  two  fractionating 
columns  of  the  JDufton  type ;  the  top  portion  of  the 
first  column  and  the  whole  of  the  second,  being 
encased  in  hot-air  jackets,  may  be  maintained  at 
any  desired  temperature,  500  C.c.  of  crude  bases, 
after  two  distillations,  yielded  more  than  270  c.c.  of 
pure  pyridine,  b.  p.  115*3°/760  mm.,  df  0*9778  (cf. 
Heap,  Jones,  and  Speakman,  B.,  1922,  49a);  the 
meth  iodide  prepared  without  purification  from  this 
product  had  m.  p.  116—117°  (decomp.),  whilst  that 
from  pyridine  mixed  with  5%  of  a-pieoline  softened 
at  100°  and  melted  completely  at  114°.  a-Pieoline\ 
purified  in  the  same  manner,  has  b,  p.  128 — 128*6°/ 
760  mm.,  df  0*9401,  methiodide,  m,  p.  226 — *228°. 

W.  J.  Powell. 

Quadrivalent  vanadium.  II.  Co-ordination 
number  of  vanadium  in  complex  vanadyl  salts. 
E.  Parisi  (Gazzetta,  1927,  57,  859 — 862 ;  cf .  A., 
1927,  122). — The  green  compound,  vanadyl  benzoyl- 
acetonate  (cf.  Morgan  and  Moss,  J.C.S.,  191 3,  103, 
87)  gives,  when  washed  with  pyridine,  a  crystalline 
yellow  compound,  pyridine  vanadyl  b isbenzoylacetonate, 
CogH^OfcNV,  m.  p.  163°.  Since  the  Werner  co-ordin¬ 
ation  number  of  vanadium  in  the  green  compound 
is  already  six,  it  is  suggested  that  the  molecule  of 
pyridine  which  is  acquired  "  forms  part  of  the  external 
sphere/* :  JV(:0)(-0-CMo:CH-CPh:0---)2]CsH5K,  the 
co-ordination  number  remaining  unaltered ;  cf.  copper 
aeety lacet ona te  (Ley,  A.?  1915,  i,  453).  Similar 
picoline  (in.  p.  146°),  piperidine,  quinoline  (greenish 
yellow,  m.  p.  184°),  and  aniline  ( greenish -grey ,  m.  p. 
212°)  compounds  are  obtained.  E.  W,  WrGNALL. 

Nitro-2-acetamidopyridlnes.  A.  E.  Tschit- 
sghibarin  and  A.  W.  Kirssanoy  (Ber.,  3928,  61,  [B], 
206 — 207). — B-Nitro-2-acetamidopyridim,  m.  p.  335 — 
136°,  prepared  by  the  action  of  boiling  acetic  an¬ 
hydride  on  the  base,  is  very  readily  hydrolysed  by 


warm,  dilute  acids.  Like  5-nitro-2-acetamidopyridine 
(Tseliitsehibabhi  and  Pozdniakov,  A,,  1926,  845)  it 
dissolves  in  dilute  alkali  hydroxide  with  formation 
of  coloured,  qu  mono  id  salts.  H,  WEEK, 

Tautomerism  in  pyridine  compounds.  V. 
A. -  E.  Tsc hits c htb kb i n  {J.  Russ.  Phys.  Chem.  Soe., 
1927,  59,  477 — 491). — See  A,,  1926,  1153, 

Syntheses  in  the  indole  series.  II.  5  : 6- 
iBenz-4-carboline  and  its  derivatives,  W.  0. 
JKermack  and  R.  H.  Slater  (J.C.S.,  1928,  32—45).— 
.o-Nitrobenzyl  chloride  condenses  with  ethyl  aeeto- 
acetate  giving  the  compound 
CO2lt*CAc(CH^C0H4*ND2)2  (Rev,  1896,  29,  637) 
and  a  substance,  m.  p,  183°  (decomp ,),  probably 
NO2*0gHpCH2*CH(CpH4*N()2)*CMAc*C02Et.  When 
dry  hydrogen  chloride  is  passed  into  an  alcoholic 
solution  of  the  phenylhydrazone,  in,  p.  153-5°  (de¬ 
comp.)  (lit.  148 — 149°),  of  o-nitrophenylpynivic  acid, 
in,  p,  130°  (lit.  121°),  both  S-o-nitrophenylindole-Z* 
carboxylic  mid  (I),  in.  p.  276°  (decomp.)  potassium, 
calcium ,  barium,  magnesium,  had,  and  zinc  salts; 
brucine  salt,  in.  p.  230s,  [a]!?  —50*5°  in  chloroform], 
and  3*o -nilropMnyUndoh  (II),  m.  p,  119°,  may  be 
isolated  from  the  reaction  product,  the  proportions 
depending  on  reaction  conditions.  The  ammonium 
salt  of  (1)  is  decomposed  at  270 — 280°,  giving  the 
compound  (II).  Reduction  of  (It)  in  alcoholic  solu¬ 
tion  by  iron  filings  and  hydrochloric  acid  yields 
3- o- tf m inophenylindole,  in.  p.  82°  [hydrochloride,  m,  p, 
288°  (deeomp.) ;  picrate,  in.  p.  190°].  The  formyl 
derivative  of  this  base  was  not  isolated  but  treated 
directly  with  phosphorus  oxychloride  in  toluene  solu¬ 
tion,  when  5  :  %-benzA-mrboline  (III),  m,  p.  245%  was 
obtained.  The  compound  (II)  is  reduced  by  zinc 
dust  in  acetic  acid  solution,  giving  a  non-basie  sub¬ 
stance,  m.  p.  about  265°.  The  compound  (I)  is  re¬ 
duced  by  zinc  dust  in  acetic  acid  solution,  giving 
d-ketO'O  :  4 -dihydro-o  :  Q-benzA-carbolin*  ™  ^  nhnm 
310%  which  is  further  reduced  by  zin(  xr+p  tr 
rent  of  hydrogen  to  give  the  compoi 
A ceiamidophcnylmdoU,  m.  p,  about  15^  , 
by  treatment  with  phosphorus  oxychloride  in  toluene 
solution  into  3-meiJiyh5  :  5-henzA-ca rbolim,  in.  p, 
204 — 205°  {hydrochloride ;  picrate;  chlomplatimte). 
3 -o-Propionamidophenylindole  is  converted  by  a 
similar  method  into  3 -ethyl-5  :  5-benzA-carboline,  in.  p. 
158°  (decomp.).  The  phenylmethylhydrazone  of 
o-nitrophenylpyruvic  acid  undergoes  the  Fischer 
indole  reaction  even  in  presence  of  dilute  hydro¬ 
chloric  add  giving  3-o-nUrophenylA-metIiyUnidle-2- 
carboxylic  add ,  m.  p.  234°  {calcium,  barium,  lead,  zinc , 
and  magnesium  salts),  whence  the  following  com¬ 
pounds  were  prepared  :  ZAeto-l-meihyl-3  :  4:-dihydro- 
5  :  (y-benzA-carboline,  m,  p,  302° ;  3-0 -nitroplmiyl- 1  - 
mcihylindole ,  m.  p.  9S':%  3-o -aminophenylA^methyl- 
indole ,  mu  p.  129u  [hydrochloride,  in,  p.  240°  (deeomp.) ; 
pkrate t  m.  p.  196°];  §-o-acetamhloA-m  ethyl  indole, 
m.  p.  159  %  1  :  3 -dimethyl-5  :  5-benzA-ca.rboline,  m.  p. 
154°,  An  improved  method  of  preparation  for 
o-nitrophenylpyruvic  acid  is  described, 

M,  Clark. 

Oxidation  of  cpxinoline-8 -sulph onic  acid,  E. 
Suchaeda  (Kosinos,  Bull.  Soc.  poL  .Nat.  Leopol, 
1920 — 1921,  18  pp. ;  Chem.  Zentr.,  1927,  i,  3005 — 


3006) . — Oxidation  of  qui noli ne~8  -sulphorue  acid  with 
potassium  permanganate  yields  potassium  isatin- 
7-sulplionate  and  a  potassium  salt,  (+H20),  m.  p, 
248°,  of  an  additive  compound  of  quinoline-8-sulphonic 
acid  and  2-amino-3-siilphobenzoic  acid;  the  latter 
acid  lias  m.  p.  263°,  Its  solution  in  concentrated 
sulphuric  acid  yields  with  potassium  nitrite  the 
internal  anliv^lride  of  2-diazo-3-sulphobenzoic  acid, 

*  C02H* C 6H3 in.  p.  150%  from  which  2- 

hydroxy-3-sulphobcnzoic  acid  (+2H20),  in.  p.  213° 
[barium  (+TL.O)  and  sodium  (+2-5H20)  salts]  is 
produced  by  treatment  with  hydrochloric  acid. 
With  form  amide,  2-amino-3-sulphobenzoie  acid 
yields  4-hydroxy-8-sulphoquinazolm,  Isa  tin -7 -sul- 
phonic  acid  lias  m.  p.  80°  (-f  4ILO),  197r'  (anhyd.). 

**  A.  A.  Blbridge, 

2-Methylqxiinoline  oxide  and  s-di-o-amino- 
benzhydrazide.  G,  Heller,  W.  Dietrich,  and  G. 
Rbichardt  (J.  pr.  Chem.,  1928,  [ii],  118,  138—148), 
— S-Methylquinoline-JV- oxide,  previously  regarded  as 
4-keto-2-methyl- 1  :  4 -di hydroquinoline  (cf.  Heller  and 
Sourlis,  A,,  1908,  i,  913 ;  Meiseitheimer  and  Stotz, 
A.,  1926,  77),  yields  with  a  mixture  of  phosphorus 
trichloride  and  phosphoryl  chloride  mainly  a  new 
chloro-2-meth  ylqttmoline,  in,  p.  39 — 40°  ( picrate , 

m»  p.  158—159°;  hydrochloride,  decomp.  190—195°). 
The  constitution  of  this  oxide  is  further  confirmed  bv 
the  formation  from  4 - ch loro- 2 - m e t hy Iq u in ol in e  and 
perbenzoic  acid  of  4:-chloro-2-methylquinoline-'N -oxide, 
m.  p.  135°  (picrate,  m.  p.  145-5°;  hydrochloride,  m.  p. 
173 — 174°),  for  which  a  corresponding  alternative 
formula  is  not  possible.  When  phenazino-N -oxide  is 
heated  with  phosphorus  pentachlorido  and  phosphoryl 
chloride  at  ICO — 105°  it  gives  a  mixture  of  ch loro- 
derivatives  from  which  fractions  of  m.  p.  110°,  147% 
and  237°  were  isolated,  the  last  being  apparently 
identical  with  the  dichlorophenazino  oxide  of  Bam* 
aid  Ham  (A.,  1911,  i,*  684). 
compound  previously  regarded  as  1  : 2-di- 
3-ketodihydroindazole  (Heller  and  Kohler, 
iy§3,  i,  850)  is  shown  by  analysis  and  mol,  wfc. 
determination  to  be  3 : 3'-6 isbenmzimide .  It  is 
hydrolysed  by  acetic  and  sulphuric  acids  to  disali- 
cylylhydrozide,  and  by  alcoholic  potassium  hydroxide 
to  a  substance,  m.  p.  147°.  The “  3 diydroxjdndazole 
from  which  this  is  derived  must,  therefore,  be  s-di-o* 
ammobenzhydrazide  [hydrochloride, m.p. 258° (decomp.), 
diacetyl  derivative,  m.  p.  188°].  It  is  formed  by 
reducing  s-di-o-nitrobenzhydrazide  with  zinc  dust 
and  acetic  acid.  *  H.  E.  F.  Notton. 

Quinoline  derivatives.  H,  John  [with  F,,Kahl]« 
.V*  Synthesis  of  f  ur  fury  lid  ene-  and  cinnamyl- 
i  d  ene  -2-m  ethyl  quin  olin  e-4 -carboxylic  acids .  VI, 
Synthesis  of  2-styryl-3-alkylqmnoline-4«carb» 
oxylic  acids  ( J.  pr.  Chem.,  1928,  [ii],118, 14—16, 17— 
19;  cf.  A.,  1927,  1200) — V.  Isatin  is  condensed  with 
furfurylidencacetone  [p-2-furyl  vinyl  methyl  ketone] 
to  give  2-($-2-futiflvinyl)qttinoline-4rCarboxyl ic  add, 
m.  p.  24-9°  (19  salts  described),  and  with  cinnamyl- 
idencacetone  (S-phenylbutadienyl  methyl  ketone) 
to  give  2-{8-pJmiylbvktdienyl)qumolmeA~carboxyUc 
add ,  m.  p.  245—247°  {methyl  ester,  in.  p.  90—91°; 
ethyl  ester,  m.  p.  70° ;  20  salts  described),  reducible  to 
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the  2-8-phenylbulyl  compound,  m.  p.  142°  (20  salts 
described).  §~Bromo-2‘(§-plienylbutadienyl)qui7ioline- 
A-carbozylic  acid ,  m.  p.  255—256°  (20  salts  described), 
is  similarly  obtained  from  5-bromoisatin. 

VI .  2~Styrijl-3~met]iylquinoUm«4~carbo$ylic  mid , 
m.  p.  274°  (decomp. ;  methyl  ester,  m.  p.  131° ;  20  salts 
described),  the  0 -bro mo- derivati ye,  m.  p.  248- — 250° 
(decomp. ;  20  salts  described),  and  2-o -hydroxystyryU 
S-methylqithiolim-A-carbozylic  acid,  m.  p.  above  300° 
(20  sails  described),  are  obtained  from  isatin  or 
,>bromoisatin  and  styryl  ethyl  ketone  or  o-hydroxy- 
styryl  ethyl  ketone.  C.  Hollins. 

Amides  of  a-phenyleinchoninie  acid.  S.  Weil 
and  A.  Kon6wna  (Rocz.  Chem.,  1927,  7,  467 — 409). — 
The  following  amides  have  been  prepared  by  the 
action  of  a-phenylcinchoninyl  chloride  on  various 
amines  :  with  o-phmdidim,  m.  p.  138%  with  amino - 
dimelhylplmiylpyrawlom ,  m.  p.  240°,  with  piperazine, 
m.  p.  280%  and  with  lysidme,  m.  p.  160°. 

It.  Tjiuszkowskt, 

Carbazine  syntheses,  I¥.  H.  Goldstein  and 
J.  Vaymatchab  (Hdv.  Chim.  Acta,  1928,  11,  245— 
249;  ef.  A,,  1927,  1 201 ). — Magnesium  phenyl  bromide 
and  methyl  4:6: 4'-  triani  inodiphenylamine-2-earb- 
oxylato  react  to  give  1:3:  7-triaraino-5  :  5-diphenyl- 
dihydroacridine  (not  isolated),  which  is  oxidised  by 
ferric  chloride  into  1  :  7-diamino-5  :  5-diphenyldi- 
hyd roa cric  1  ine-3- i m  ine  ( Kch r m ann ,  G olds te in ,  and 
Tsehudi,  A,,  1919,  i,  552),  Similarly  methyl  4-amino- 
4khydr0xydiphenylamine-2  -  car  boxylate  yields  7- 
amiuo-5  :  5-diphenyl -3-carbazone  (Kehrmann  and 
Brunner,  A,,  1926,  526),  7  :  0-Diamino-o  :  5-di- 

phe nyU 3 -mrbazone ,  violet,  m.  p.  227%  is  obtained. from 
methyl  4:6-  diamino  -  4"  -  hydroxydiphenylamine  *2- 
earboxylato.  The  dianlino-eompound  described  by 
Kehrmann  and  Tselml  (A,,  1925,  i,  430)  is  probably 
1  :  7 -df amino-5  :  5-d ipheny  1-3-earbazone. 

H.  Burton. 

Stereochemistry  of  carbonyldiamino-acids, 
C.  ^  Granaohar  and  G,  Wolf  (Helv,  Chim.  Acta, 
1928, 11,  1.72— 179),— When  ethyl  a-aminopropionatc 
is  treated  with  carbonyl  chloride  there  are  formed 
jacemic-  and  meso-ethvl  earbony  ldi  -  a-aminopr  op  - 
ionates,  C0(NH‘CBBIe*C02Et)2?  having  m.  p.  153° 
(this  vol.  74),  and  85s,  respectively.  The  meso-ester 
wdien  treated  with  hydrochloric  acid  and  ether  yields 
« - 5 -m eihylhydantoin-%~propion\c  acid,  m.  p.  158 — 160°. 
Hydrolysis  of  the  racemic-  and  meso-estors  with 
alcoholic  potassium  hydroxide  gives  two  mrbowjldi - 
ot- aminopropionic  acids ,  m.  p.  192—193°  (decomp.)  and 
189—190°,  which  are  probably  identical,  since  treat¬ 
ment  ol  both  with  diazoethanc  gives  the  racemic- ester. 
Resolution  of  the  add  of  m.  p.  192—193°  is  effected 
.through  the  strychnine  salt,  [a]D  —20*6°  In  water,  from 
^^7b°nyldi-%-aminopropionxc  acid,  m,  p.  189— 
190  >  Hb  —21*0%  is  obtained,  H.  Burton. 

Condensation,  products  of  benzylideneaceto- 
phenone  [phenyl  styryl  ketone]  and  some  of  its 
derivatives.  L.  C.  Batforb  and  H.  L.  Davis  (J, 
Amor,  Chem.  Soc.,  1928,  50, 156— 162),— Bromination 
4-acetamid oacet ophenone  in  aqueous  acetic  acid 
rc!s  3-6fi0mo-4 ~<i€eiamidoacetophenones  in,  p.  138— 

5 Kom which 3-bromoA-aminoaeetophcncme hydro- 
chloride,  in.  p.  155 — 156%  and  Z-bromoA-aceiamido- 


benzoic  acid,  m,  p.  226 — 229%  were  obtained  by 
hydrolysis  and  oxidation  respectively.  Treatment 
of  4-acetam idoacetophenone  with  benzaldehyde  in 
aqueous  alcoholic  sodium  hydroxide  yields  4-acefc- 
amidophenyl  styryl  ketone,  in.  p.  160 — 161°  (cf.  Giua 
and  Bagiella,  A.,  1921,  i,  730),  3~Bromo-4*amino- 
phenyl  styryl  ketone,  yellow,  m,  p.  146—147°  (diacetyl 
derivative,  m,  p.  130—131%,  and  3  :  5-dibromo- 
4 -mninophmyl  styryl  Imtom ,  an.  p.  133—134°  (diacelyl 
derivative,  m.  p.  173 — 174%,  were  prepared  analo¬ 
gously.  Treatment  of  phenyl  styryl  ketone  with 
phenylhydrazino  in  glacial  acetic  acid  affords  the 
■phemjlhydrazoM,  m.  p,  117 — 120°,  which  is  converted 
into  the  corresponding  pyrazolinc,  yellow,  in,  p. 
135 — 130%  when  boiled  in  glacial  acetic  acid  (ef. 
Auwers  and  Voss,  A,,  1910,  i,  70),  the  latter  being  also 
obtained  if  the  phenylhydrazono  is  not  separated 
from  Its  reaction  mixture  immediately  after  its 
formation.  The  phenylhydrazono  has  a  severe 
vesicant  action  on  the  skin.  Treatment  of  4-chloro- 
phenyl  styryl  ketone  with  phenylhydrazine  in  cold 
glacial  acetic  acid  yields  directly  1  ;  &dipkentfi-3- p- 
chlorophenylpyrazoline ,  orange,  m.  p.  129 — 130°.  1  :  5- 
Diphenyl-3~i[)-aceiamidophenylpyrazol hie,  yellow,  m.  p. 
241 — -242°,  1  :  B-diphenyl-S-ffi-bronw-  V-ammophenyl)- 
pyrazoline,  m.  p.  200*5%  1  : 5-dipkenyl-3-($*  :  5'~ 

dibromo-A* -aminophenyl)pyrazoline}  orange,  m.  p.  180— 
181°,  and  3 -phenyl - 5 t p ~cA loroph cnyl~  J  - p drromophenyl- 
pyrazolim,  m.  p.  142 — 143%  are  obtained  analogously. 
Straus*  conclusion  that  halogens  have  a  stabilising 
effect  on  these  hydrazones  (cf.  A.,  1919*  i,  41)  is  thus 
not  confirmed.  Jb\  G.  Willson. 

Binary  system  1 1  bromural  pyramidone.” 
H.  Sandqvxst  and  W.  Hok  (Arch.  Pharm.,  1927,  265, 
705 — 707). — The  m.-p.  diagram  for  11  bromural 
« pjTam14on6  JJ  mixtures  has  been  constructed* 
using  RheinboldPs  “  thaw’-mclt  ^  method  (A.?  1926, 
25),  No  evidence  of  compound  formation  was 
obtained.  The  eutectic  is  at  75°  (41%  of  “  brom¬ 
ural  W.  A.  Silvester, 

Condensation  of  glycine  anhydride  with  o», 
in-,  and  p-nitrobonzaldehyde  ;  formation,  of 
3  -aminohy dr ocarb o  styryl  and  2  :  5-diketo-3  :  6~ 
di-  a  -a  i  trob  enzy  lide  nep  iper  azin  e .  H.  Uhda  (Ber., 
1928,  61,  [E\  146 — 151). — Glycine  anhydride  is  con¬ 
verted  by  o-nitrobenzaldehyde  in  the  presence  of  acetic 
anhydride  ami  anhydrous  sodium  acetate  at  115— 
125°  into  2 :  B-dikeio- 3  :  §<li~Q~nitrobenzylidempiper~ 

azine,  NO2-C0H4CH:C<^TJJy>C:CH-C(.H4'NO2, 

deeomp.  about  334 — 336%  which  is  reduced  by  red 
phosphorus  and  hydriodic  acid  (d  1*7)  to  3 -amino- 
2«hydroxy~Z  :  4-dihydroquinotine,  m.  p.  149— 150  : 
[kydriodide,  m,  p.  291°  (docomp.) ;  hydrochloride,  m.  p. 
about  310°  (deeomp.) ;  picrate  (+2H20),  m ,  p<  21.4' 
(decomp.) ;  benzoyl  derivative,  m.  p.  2U5°J.  The  base 
is  converted  by  nitrous  acid  into  2-hydroxyquinoline. 
Similarly,  glycine  anhydride  and  m -ni trobenzaMehy de 
afford  2  :  B*diketo~ 3  :  6  ~di  -  m  -  nilrobenzyUdemp  iper  - 
azine,  docomp.  about  313s,  converted  by  phosphorus 
and  hydriodic  acid  into  m -aminophenylaiamm, 
decomp.  260°  [dihydriodid-e ;  copper  salt,  m,  p.  245 
(deeomp.) ;  cmnpound ,  0tlH2204N4,  ^  decomp,  -04  , 
with  phenylcarbimide],  Nitrous  acid  converts  m~ 
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aminophenylalanine  into  ^-m-hyclroxyphenylalanine. 
Analogously,  2  :  5  -  diketo  -  3  :  6  -  di-p-nitrobenzylidene- 
piperazine  is  reduced  to  dl-p-aminophenylalanine 
[+H20,  m.  p.  256"  (decomp.)],  identical  with  the 
product  of  the  nitration  and  subsequent  reduction  of 
phenylalanine ;  with  phenylcarbimide  it  gives  the 
substance  C<^H2.»0,iST,,  m,  p.  236°  (decomp.). 

H.  Weik. 

Racemisation.  VI.  Action  of  alkali  on 
peptides  and  on  diketopiperazines .  P,  A.  Leyenb 
and  R.  E.  Steiger  (J.  Biol.  Chem.,  1928,  76,  299 — 
318).—' The  previously  observed  (A.,  1926,  852) 
racemisation  of  diketopiperazines  in  presence  of  alkali 
docs  not  occur  when  the  asymmetric  carbon  atom  is 
tertiary  (e.g.t  in  glyeyl-d- isovalinc  anhydride)  and 
must  therefore  be  dependent  on  enolisation  on  this 
carbon  atom.  Such  diketopiperazines  show  also 
greater  resistance  to  hydrolysis.  Glycyl-d-im valine 
has  [a]27  4-1*7°  in  water;  glycyl-d-movaline  anhydride, 
m,  p,  269—270°,  [a]*7  +25°  in  aqueous  pyridine. 
Glycyl-l-phenyhnethylam inoacet ic  acid  has  fa]j]  -“82-8° 
in  water;  ghjcyl~d-phenyhnetJiyla?ninoaceiic  acid  an¬ 
hydride ,  m.  p,  297—298°,  [cc]g  +9’ 3  in  aqueous  pyr¬ 
idine.  C.  R.  Hartngton, 

Stereochemistry  of  reduced  quinoxalines. 
III.  Resolution  of  externally  compensated  a- 
and  p-2  :  3  :  7-trimethyl-l  :  2  :  3  :  4-tetrahydro- 
quinoxalines.  C.  8.  Gibson,  J.  H.  Nutland,  and 
J,  L.  Simon sen  (J.C.S.,  1928,  108 — 116). — Reduction 
of  2:3:  7 -trimethylquinoxaline  by  the  method  de¬ 
scribed  in  A.,  1927,  366,  affords  a  mixture,  separated 
by  fractionation  from  light  petroleum  solution  into 
dl-P-2  :  3  :  7 -trimethyl- 1  :  2  :  3  :  4^-tetrahydroquinoxaline, 
m.  p.  97—98°  {oxalate,  m.  p.  138—140°;  diacetyl 
derivative,  m.  p.  131°),  and  dl-a-2  :  3  :  7  -trimethyl- 
1:2:3;  4 •  tetrahydroquin oxaline ,  m.  p.  71°  (diacetyl 
derivative,  m.  p.  147°).  The  racemic  a- compound 
yields  a  loss  soluble  d-base-d-tartrate  +2H20, 
4-51*1°,  whilst  from  the  mother-liquors  of  this  salt, 
the  1  -based-tartrate  +2H20,  [a]gftl  —51*6°,  is  ob¬ 
tained.  d-a-2  :  3  :  7 -Trimethyl-i  :  2  :  3  :  4 -telrahydro- 
quinoxaline,  m.  p.  61*5 — 62*5°,  [ot]fm  +117*5°  (di- 
1  :  4-m -nitrobcnzoyl  derivative,  —98*4°),  and 

l-a-2  :  3  :  14rimethylA  :  2  :  3  :  4 -tetrahydroquinoxaline, 
to,  p.  61-5 — 62*5°,  [aj\  —117-5°  (diacetyl  derivative, 
m.  p.  164-5—165*5°,  [a]\  +164-3°,  hydrate),  are  ob¬ 
tained  from  the  tartrates.  Resolution  of  the  extern¬ 
ally  compensated  p -compound  is  effected  by  the 
formation  of  the  d- 3-2  :  3  :  74rimethyl-l  :  2  :  3  :  4- 
tetrahydroq  u  inoxali  n  o  - 1  -  d-methylenecamphor,  m .  p . 
243—244°,  [al*.  +1312°,  +1044°,  and  1-B- 

2:3:  14rimethyl-l  :  2  :  3  :  4c4etrahydroqutnoxalino- 1  -1- 
methylenecamphor ,  m.  p.  243—244°,  [a]\  —1307°, 
[a3iwo  — 1045".  Hydrolysis  of  these  compounds  with 
hydrochloric  acid  causes  extensive  racemisation  of 
the  bases,  which  were  not  obtained  optically  pure. 
Fractionation  of  the  oxalate,  m.  p.  138 — 144°  (de¬ 
comp.),  of  the  impure  cf-basc  and  subsequent  basi¬ 
lica  tion  gave  a  dextrorotatory  specimen  of  the  base , 
m.  p.  105 — 107°,  [aj^j  +4*1°,  whilst  in  a  similar  way, 
impure  l-base,  m.  p.  105—108°,  [a]mm  —3*6°,  was 
obtained.  The  methylene  camphor  derivatives  are 
not  decomposed  smoothly  by  titration  in  alcoholic 
solution  with  bromine.  M.  Clark. 


Contrast  between  iodine  and  bromine  in 
gly  oxaline  substitution.  H.  Pauly  and  E. 
Arauner  (J.  pr.  Cliem.,  1928,  118,  33—52;  cf. 
Pauly  and  Gundermann,  A.,  1909,  i,  71 ;  Pauly,  A., 
1910,  i,  638). — The  glyoxaline  ring  is  peculiar  in  that 
bromination,  like  nitration  and  sulpho nation,  attacks 
the  4(5) -position,  whilst  iodination,  like  coupling  with 
diazo-compounds,  attacks  the  2 -posit ion. 

2 -I odoglyoxaline ,  m.  p.  135—136°  [hydrogen  oxalate , 
m.  p.  220° ;  nitrate,  m.  p,  136°  (decomp.);  pier  ate, 
m.  p.  185°],  prepared  by  reduction  of  di-  or  tri-iodo- 
glyoxaline  with  boiling  aqueous  sodium  sulphite, 
gives  by  bromination  in  alkali  4-bro7m~2-i odogly¬ 
oxaline,  m.  p.  174°,  and  in  chloroform  with  more 
bromine,  4  :  5-dibromo -2-iodoghjoxa l me ,  in.  p.  215-5°, 
isomeric  with  the  2  :  4-dibromo-o-iodoglyoxaline,  m.  p. 
181°  ( 'hydrochloride  and  nitrate  described),  obtained 
by  iodination  of  2  :  4-dibromogIy oxaline.  Pauly  and 
GundermamPs  “  monoiodo  -  4  -  methylglyoxalmc," 
m.  p.  157°  (he,  ciL ),  is  an  equimolecular  mixture  of 
the  mono-  and  di-iodo-compounds.  2-Iodo-4-methyl- 
glyoxaline,  m.  p.  170—171°  {hydrogen  oxalate,  m.  p. 
207°;  pier  ate,  m.  p.  171°),  is  obtained  pure  by  using 
half  the  theoretical  amount  of  iodine,  and  2  :  5-di- 
iodoA-methylgly  oxaline,  m,  p.  191 — 192°  { hydro * 

chloride,  m.  p.  220 — 222°),  by  using  excess  of  iodine 
in  dilute  solution ;  .the  di-iodo-compound  gives  only 
the  2 -iodo- compound  on  reduction  with  sodium 
sulphite.  5-Bromo  -  2  -  iodo  A -melhylglyoxa  Un  e ,  m.  p. 
147 — 148°  ( hydrochloride ,  in.  p.  211°),  results  from 
the  bromination  of  2-iodo-,  or  iodination  of  o-bromo- 
4-methylgly  oxaline.  4  -  Iodo -2  -methylglyoxal  in  e ,  m.  p. 
144 — 145°,  cannot  be  obtained  by  direct  iodination 
but  is  prepared  from  the  di-iodo-derivative  (Pauly, 
loc.  cit.)  and  sodium  sulphite.  Pilocarpidine  gives  by 
iodination  a  mo  no  iodo  -  compound ,  m.  p.  161°,  and  a 
di-iodo- compound,  m.  p,  192°.  C.  Hollins. 

Gly oxaline-4  (5 )  -formaldehyde .  W.  Hubs  all 
and  F.  L.  Pyman  (J.C.S.,  1928,  21 — 32). — The  follow¬ 
ing  derivatives  of  glyoxaline-4  (5) -formaldehyde 
(J.C.S.,  1916,  109,  188)  have  been  prepared  ;  nitrate , 
m.  p,  165°  (corr.) ;  hydrochloride,  m.  p.  169 — 170° 
(eorr.),  hygroscopic ;  anil ,  m.  p.  142—143°  (corr.) ; 
oxime,  m.  p.  183—184°  (corr.);  semicarbazone,  m.  p. 
223—224°  (corr.)  ( +H20),  and  sodium  hydrogen 
sulphite  compound.  The  aldehyde  fails  to  condense 
with  acetone.  With  acetophenone  it  gives  a  poor 
yield  of  glyoxaline  A  ( 5 )  -methylid  encacetop  henone  isol¬ 
ated  as  picrate.  With  ethyl  acetate,  the  pier  ate  of 
ethyl  urocanate,  decomp.  250°  (sintering  from  230°), 
was  isolated  in  a  single  instance.  The  aldehyde  con¬ 
denses  readily  with  pyruvic  acid  and  6-naphthylamine, 
g i ving  2  - [ghjoxal inyl -4(5 )]-p -■ naph thacin chon i m c  acid , 
decomp.  300°,  and  with  dimethylaniline,  giving 
pp f  Aetramethyld  iammodi phenyl  [glyoxalinylA(5)]  - 

methane ,  tn.  p.  190°  (corr.),  which,  on  oxidation, 
yields  a  dye  closely  resembling  malachite-green . 
The  aldehyde,  like  o-  and  p-hydroxybenzaldehydes 
and  pyrrole-2 -aldehyde,  fails  to  undergo  many  of 
the  reactions  characteristic  of  bcnzaldehyde.  This 
behaviour  is  attributed  either  to  the  presence  of  an 
acidic  group  (‘OH  or  INH)  or  to  stability  in  the 
tautomeric  hydroxymethylene  form.  The  prepar¬ 
ation  of  iY-methyl  derivatives,  in  which  conformity 
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to  the  benzaldehyde  type  might  be  expected,  was 
therefore  attempted*  Methylation  of  ghroxaline-4'(5)- 
formaldehyde  gives  a  very  poor  yield  of  1  -methyl- 
glyomli ne-o -formaldehyde  (I)  [picraie,  m.  p.  170° 
(corr.) ;  nitrate t  ra*  p*  175°  (eorrM  decomp.)]  unaccom¬ 
panied  by  the  isomeric  l-methylglyoxalme-4-£orm- 
•aldehyde.  .Reduction  of  the  compound  (I),  which 
shows  a  normal  Cannizzaro  reaction,  gives  1  :  5-di¬ 
me  thy lglyoxaline,  whilst  the  products  of  oxidation 
and  of  reaction  with  potassium  hydroxide  solution 
are  isolated  respectively  as  the  picraie  of  I  -methyl - 
glyoxaline-5 -carboxylic  add,  m,  p.  198—1.09°  (corr,, 
decomp. ) ,  and  l~niethyl~5-hydmxymetkijlglyoxali?ie 
picraie ,  in.  p.  160°  (corr.).  Methylation  of  methyl 
glyoxaIine-4(5)-carboxylate  gives  methyl  1  -meihyl- 
glyoxaline - 5 -carboxylate ,  m.  p.  68—70°  (corr.)  [picraie, 
in,  p.  171°  (corr.)],  together  with  a  very  small  quantity 
of  methyl  Y-methylglyomlme-4-carboxylate,  m.  p.  171— 
172°  (corr.),  and  of  the  dimethylated  quaternary  base 
isolated  as  4(5}-carboxy-l  :  3-dimetkylglyoxaMnium 
picraie ,  m.  p.  220—221°  (corr.).  Oxidation  of  4(5)- 
iuethyl-5(4)-hydroxymethylglyoxaline  by  nitric  acid 
yields  4(5)-methylglyoxaline-5  (4) -formaldehyde  (II), 
nn  p.  167°  (corr.)  f picraie,  m.  p*  180—181°  (corr.)], 
with  4(5)  -methylglyoxaIine-5  (4) -carboxylic  acid  as 
by-product.  Methylation  of  (II)  gives  1  ;  4 -dimethyl- 
glyoxaline-5-formaldehyde  (III),  m.  p.  70°  (corr.) 
{ +  H20)  [picraie,  in*  p.  212—213°  (corr.)],  alternatively 
obtained  by  oxidation  of  1  : 4-dimethyl*5-hydroxy- 
mefchylglyoxaline.  Oxidation  of  (III)  gives  1  : 4-di- 
methylylyoxaline-5-carboxylic  acid,  m.  p.  205 — 206° 
(corr,,  decoiop.)  [picraie,  m.  p.  186—187°  (corr.) 
(+H.,0)],  which  is  converted  by  decarboxylation  into 
1  :  4-di  me  thy  lglyoxaline.  The  carbonyl  group  thus 
behaves  like  the  nitro-group  in  directing  the  formation 
predominantly  of  substances  in  which  the  carbonyl 
and  methyl  groups  are  in  the  5  :  1 -position  (A.,  1924, 
i»  1112).  M*  Clark. 

Formation  of  2-methylb enziminaaroles *  M,  A. 
’Phillips  (J.CIS.,  1928/  172— 177).— Nitration  of 
d iaeetvl-o -pile nylenedi am ine  yi elds  4 - nitrod iacetyl- 
o-phenylened  famine  (I),  m.  p.  255°  (Ladenburg,  Ber., 
1884, 17,  150,  gives  m.  p.  227°),  oriented  by  reduction 
and  acetylation  to  1:2: 4- tri ace tamido benzene  (II) 
Reduction  of  the  compound  (I)  and  of  2-nifcrodiacetyl- 
m-phenylenediamine  with  iron  powder  and  acetic 
acid  yields  4-ammodiaceiyl-o-phenylenediamine,  in.  p. 
205 3  (which  reacts  normally  with  nitrous  add), 
and  ^-ammodiacetyl-m-pkenyhnediamine,  in.  p.  250°, 
respectively.  Derivatives  of  mono-  or  di- acetyl- o- 
plieiiylcaediaraine  are  converted  by  boiling  with 
8 A'  -hydrochloric  acid  into  substituted  2-methyl- 
benzim inazoles.  The  monoacetyl  derivative  appears 
lo  be  formed  as  an  intermediate  in  the  formation  of 
the  ring  compound  from  the  diacetyl  derivative, 
since  o-arni noacetanilide  may  be  isolated  as  well  as 
2 -methyl  benziminazol©  when  diacetvl-o-phenylene- 
diamine  is  hydrolysed  in  this  way.  2-Methvlbenz- 
iininazole^  is  formed  when  o-phenylenediamine  is 
boiled  with  £V  -hydrochloric  acid  and  acetic  an¬ 
hydride,  whereas  the  diacetyl  derivative  only  is 
produced  in  the  absence  of  the  mineral  acid.  Com¬ 
pound  (I)  yields  5  -  n  i  tro  -2  -  mo  thy  1  benziminazole  with 
boiling  sodium  hydroxide  solution  as  well  as  with 


hydrochloric  acid.  Compound  (II)  on  treatment 
with  hydrochloric  acid  followed  by  addition  of  acetic 
anhydride  gives  5 -acetamido -2-methylbenzi rainazole 
(hydrochloride,  m.  p.  325°,  dimorphous,  described  as 
the  base  by  Gallinek  (Ben,  1897,  30,  1912),  also 
formed  by  reduction  and  subsequent  acetylation  of 
5-nitro-2-methylbenziminazole.  When  the  compound 
(II)  is  treated  with  hydrochloric  acid  alone,  it  yields 
the  dihydrochloride  of  5-amino -2-meth yl benzi min- 
azole.  M.  Clark* 

Determination  of  valency  requirements  of 
alkyl  groups.  K.  vox  Atjwers  and  H.  Dusterdiek 
(J.  pr.  Chem.,  1928,  118,  53 — 66 ;  cf,  von  Auwers 
and  Wegener,  A.,  1924,  i,  534). — The  scission  of 
(mono)se  mi  car  b  azo  nes  of  4  -  me  t  h  yl  - 1  -alkylcoum  a  r  - 
anones  by  semicarbazide  is  a  better  criterion  of  the 
valency  requirements  of  the  1 -alkyl  groups  than  the 
experiments  previously  described  ( loc *  cit.}.  The 
order  of  decreasing  “  imsaturation  }‘  as  now  deter¬ 
mined  is  Me,  Et,  Bua,  Pra  (cf.  Me,  Pr%  Bu%  Et,  loc,  tit.). 
The  preparation  of  monosemicarbazones  of  the 
1 -methyl  and  1 -ethyl  compounds  presents  no  diffi¬ 
culty,  4- Methyl- 1  -propylcoumaranone  semitarbazone, 
m.  p.  170°,  and  the  corresponding  l -butyl  compound, 
m.  p.  204°,  on  the  other  hand,  are  not  easily  obtained, 
fission  of  the  ring  occurring  before  formation  of  the 
monosemiearbazone.  For  the  same  reason,  direct 
formation  of  the  disemicarbazone  is  no  indication  of 
relative  valency  requirements  of  the  alkyl  substituents, 
but  the  conclusions  previously  reached  as  to  the  effect 
of  position  and  number  of  substituent  groups  on  the 
stability  of  the  coumaranone  ring  are  not  invalidated. 

The  interaction  of  silver  anthranilate  with  alkyl 
halides  (Karrer,  A.,  1919,  i,  339)  might  be  expected 
to  give  alkyl  esters  or  AT-alkylated  acids  according 
to  the  degree  of  unsaturation  of  the  alkyl  group. 
Exactly  similar  results,  however,  are  obtained  with 
methyl,  ethyl,  propyl,  and  ally!  iodides,  the  A7 -alkyl¬ 
ated  acid  being  the  main  product. 

When  indazole  and  an  alkyl  halide  are  heated  to¬ 
gether,  the  2-derivative  is  formed  almost  exclusively; 
the  silver  salt  method  gives  almost  exclusively  the 

1 - derivative.  In  presence  of  alkali,  1-  and  2-isomer - 

ides  are  obtained,  usually  in  about  equal  proportions ; 
with  isopropyl,  allyl,  and  benzyl  bromides,  however, 
the  1  -derivative  predominates  (A..,  1921,  i,  806 ;  1924, 
i,  992;  1925,  i,  73).  Extension  of  these  observations 
to  ethylene  bromo hydrin,  y-phenylallyl  bromide  and 
iodide,  »-butyl  bromide  and  iodide,  Tsoamyl  bromide, 
and  o-  and  p-nitrobenzyl  chlorides  and  iodides,  con¬ 
firms  the  dependence  of  the  behaviour  of  indazole 
towards  alkyl  halides  on  the  degree  of  unsaturation 
of  the  alkyl  group.  Alkylation  in  presence  of  alco¬ 
holic  alkali  at  80—100°  gives  1-  and  2-isomerides  in 
the  ratios  :  n-butyl,  1:1;  tsoarayl,  1:1;  y-phenyl- 
allyl,  3:1;  o-  or  p-nitrobenzyl,  o  :  3.  The  following 
compounds  are  described  :  2 -butylindazolo  meth- 

iodide,  m,  p.  176—177°;  2-moamylindazole  melh- 
iodide,  m.  p.  155°;  2-methylindazole  laoamyliodide, 
m.  p.  125° ;  2 - (3 -hydroxyethylindazole,  in.  p.  102° 

(■ meihiodide ,  m.  p.  139°);  2 - $4odoethylindaz6le,  m.  p* 
70°  [reducible  to  2-ethylindazole  (picrate,  m.  p.  154°)]; 

2- y-phenykdlylindazole,  m.  p.  103°  (picraie,  m.  p.  167°) ; 

1  -y^phenyktUylindazole,  m*  p.  86—87°  (picraie,  m.  p* 
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1134;  1925,  i,  1318;  1927,  366)  and  leave  only  a 
choice  between  (I)  and  (II). 


c«h4 


in.) 


c,h,<c^>c^c<-h 


06h4 


These  structures  are  In  harmony  with  the  observ¬ 
ations  that  the  zinc  and  copper  compounds  afford 
indigotin  and  the  metal  as  ion  without  evolution  of 
gas  when  acted  on  by  warm  5%  hydrochloric  acid 
and  that  the  sodium  derivative  gives  sodium  hydr¬ 
oxide,  indigotin,  and  no  gas  when  treated  with 
water.  Similarly  the  red  silver  salt  of  2-methyl- 
indolyl  -  2 '  ~  m  e  t  hylind  olidencm  e  t  ban  e  has  the  com¬ 
position  C^H^N^Ag  instead  of  C19H10N2Ag  ascribed 
by  Kunz  (loc.  ciL),  since  it  evolves  one  mol.  of  methane 
whereas  the  free  base  evolves  two.  The  applicability 
of  magnesium  methyl  iodide  to  the  elucidation  of 
structural  problems  with  complex  salts  is  established 
by  experiments  with  diacefcyldioxime  and  its  nickel 
derivative,  cupferron  and  its  copper  and  iron  salts* 

The  production  of  metallic  compounds  from 
indigotin  and  the  acetates  of  heavy  metals  involves, 
according  to  Kunz,  a  complicated  decomposition  of 
the  salt  according,  for  example,  to  the  equation 
2Ac‘0Cu^2Cu+3Ac*0H+C+C02.  This  change 
lias  not  been  observed  at  temperatures  at  which 
complex  formation  occurs  and,  further,  the  amount 
of  acetic  acid  produced  is  equivalent  to  that  of  the 
dye  taken  and  not  to  that  of  the  excess  of  acetate 
employed.  Thus  ethyl  indigotinmalonate  readily 
affords  the  copper  compound,  C42H2508N4Cu,  and  the 
corresponding  cobalt  and  silver  derivatives,  in  each  of 
■which  the  imino- hydrogen  atom  is  replaced  by  metal. 
The  production  of  the  zinc  and  copper  complexes 
from  the  metal  and  indigotin  in  solvents  of  high  b.  p, 
is  confirmed  but  the  change  occurs  only  ■when  a  largo 
excess  of  metal  containing  oxide  or  carbonate  is 
used,  when  air  is  present  or  the  solvent  takes  part  in 
the  change.  Pyrophoric  copper  does  not  react  with 
solutions  of  indigotin  or  ethyl  indigotinmalonate  in 
pyridine  or  xylene  at  100°,  125°,  150°,  or  175°  if 
oxygen  is  completely  excluded.  H.  Wren. 

2  ;  2'  -Dipyridy famine  and  its  nitro-deriv- 
atives.  A.  E.  Tschitschibabin  and  W.  A.  Preo- 
brashbnsky  (Ber.,  1928,  61,  [B],  199—206;  cf. 
Tschitschibabin  and  Zeide,  A.,  1915,  i,  590;  Stein- 
hanser  and  Diepolder,  A.,  1916,  i,  740}.— 2  :  2'-Di- 
pyridylamine  is  prepared  in  45%  yield  by  heating 
a  mixture  of  equivalent  amounts  of  2~aminopyridine 
and  its  hydrochloride  for  40 — 50  hrs.  with  exclusion 
of  atmospheric  moisture.  It  exists  in  two  poly¬ 
morphic  forms,  m.  p.  95°  and  84%  obtained  by 
crystallisation  from  water  and  anhydrous  ether, 
respectively ,  The  latter  form  is  usually  obtained  by 
sublimation  of  either  variety  and  generally  passes 
into  the  former  when  melted  and  allowed  to  solidify, 
miration  of  2 ;  2Adipyridylamine  in  concentrated 
sulphuric  acid  usually  affords  a  mixture  of  nitro- 
derivatives,  but  by  suitably  controlling  the  quantity 
of  nitric  acid  and  the  temperature  the  following  com¬ 
pounds  may  be  made  the  main  products  of  the  change  : 


(l)  5-m7ro-2  :  T -dipyridylamim,  m.  p,  196—197° 
obtained  by  use  of  a  10%  excess  of  nitric  acid  at  0 
and  synthesised  from  2-ami nopyrid ine  and  2-chIoro- 
5-nitropyridine  at  67—80°  ;  (2)  5  :  W-dinitro-2  :  2#~ 

dipyridylamine,  by  use  of  a  10%  excess  of  nitric  acid 
at  0°  and  from  2-chloro-5-nitro-  and  5-nitro-2«amino- 
pyridine ;  (3)  3:5:  o-trinitro- 2  :  2* -dipyridylami ne , 

m.  p.  197°,  from  5-nitro-  or  5  :  5'-dinitro-2  :  2'-di- 
pyridylamine  and  the  calculated  quantity  of  nitric 
acid  in  hot  sulphuric  acid  solution  ;  3:5:3":  o'- 
tetramtro-2  :  2* -dipyridylamim,  m.  p.  140 — 141°,  not 
obtained  in  any  of  the  processes  described  above 
but  prepared  by  prolonged  nitration  of  2  :  2'-dipyridyl« 
amine  at  100°  or  from  3:5:  o^trinitro-2  :  2'-dipyridyl- 
amine.  3  :  3 '-Dinitro-2  :  2 1  -dipyridylaminc,  m.  p. 
179—180°,  is  obtained  from  the  mother- liquors  of 
the  preparation  of  trinitrodipvridylamliie  and  from 
2-chloro-3~nitropyridine  and  3-nitro~2-am inopyridine . 
Introduction  of  a  fifth  nitro- -group  could  not  be 
effected.  The  case  with  which  the  nitre-compounds,, 
even  if  containing  only  a  single  nitro-group,  dissolve 
in  solutions  of  alkali  hydroxide  with  the  formation 
of  deeply-coloured  salts  shows  that  the  pyridine  1ms 
a  much  greater  tendency  than  the  benzene  nucleus 
to  pass  into  the  quinonoid  form.  The  dinitrodb 
pyridylamine  of  Wibaut  and  La  Bastide  (this  voh, 
75)  appears  to  be  a  mixture  of  isom  Grides. 


H.  Wren. 

</r~Cyanine  condensation.  F.  M.  Hamer  (J.G.S., 
1928,  206 — 215). — The  preparation  of  2  :  2" -cyanines 
(^-cyanines)  by  condensation  of  2 -methyl quinoline 
alkiodide  with  2-iodoquinoline  alk iodide  is  effected  by 
addition  of  alkali  to  an  aqueous  or,  better,  to  an 
absolute- alcoholic  solution.  The  recommendation  in 
the  literature,  that  dilute  hydrochloric  acid  be  used  as 
solvent  with  the  object  of  increasing  the  stability  of 
2-iodoquinoline  alkiodide,  is  based  on  a  misappre¬ 
hension,  since  this  solvent  decreases  its  stabilit}*,  By 
use  of  4-methylquinolme  alkiodide,  or  2-methylbenz- 
thiazole  alkiodide,  instead  of  2  -  met  hy  1  quin  oil  ne ,  iso- 
cyanines  and  thio-^-cyanincs,  respectively,  arc  ob¬ 
tained.  This  method  of  preparation  confirms  the 
formulas  previously  assigned  to  these  compounds.  By 
use  of  substituted  mdolenine  quaternary  salts  contain¬ 
ing  a  reactive 2 -methyl  group,  dyes  of  anew  type,  the 
indo-j/r-cyanines,  are  prepared.  The  ^-cyanines,  like 
the  other  cyanines,  act  as  photographic  sens i Users. 
Their  nomenclature  is  discussed.  The  following  are 
described :  2-iodoquinoline  ethiodide,  m.  p.  205° 
(decomp,)  (lit.  220°) ;  1 : 6-dimethyl-2-quinolone,  m.  p. 
82—84%  b.  p,  205°/15  ram.  (lit.  in.  p.  90°);  2-iodo-G- 
methytyuinoli ne  methiodide ,  in.  p.  about  225’'  (de¬ 
comp.);  1  :  1  '-dimethyl~^-cyanine  iodide,  in.  p.  245— 
246°  (decomp, ) ;  1  ( T ) -methyl- 1/(1  )-ethyl-*ff-cyamne 
iodide,  m.  p.  281— 262°  (decomp.) ;  1:14  6-  and 

1  :  V  ;  &  dr  imethyl-iff  cyanine  iodides,  m.  p.  about  220° 
(decomp,)  and  183°  (decomp.) ;  1:6:1":  ff  4etm- 

methyl-tjt-cyanine  iodide ,  m.  p.  about  250°  (decomp.); 
1  :  V ~diethyl-4>"Cy<mine  iodide ,  m.  p.  277°  (decomp.) ; 

-methyl- 1  :  1  '-diethyl-t/t-cyan ine  iodide,  m.  p.  258"" 
(decomp.) ;  1  :  V-dkthyl-5  :  8(5#  :  W)-benz-$-cyanim 

iodide,  m.  p.  273°  (decomp, ) ;  1  ;  V -dimethyl-5  :  6* 
(5"  :  6' ) -benz-$-cyan ine  iodide ,  m.  p.  about  266  (de- 
comp.);  r  :  2-dimethtjUhio^cyanine  iodide,  m.  p. 
about  272—276'°  (decomp.);  V -imthyl-2-ethylihio-S- 
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cyanine,  iodide,  m.  p.  about  266"  (decomp.) ;  2 -methyl- 
Y-eihylthio-t/t-cyanine  iodide ,  m.  p.  about  261—264° 
(decomp.) ;  1  :  3  :  3  :  l1  -  tetramethylindo  -  4  -  cyanine 

iodide ,  m.  p.  247°  (decomp.);  3  :  :  1'- 

dictkylhido-ip-cyanine  iodide ,  m.  p.  about  222°  (dc- 
comp.).  Photographic  data  are  given. 

M.  Clare:. 

Cyanine  dyes.  X.  Constitution  of  the  apo- 
cyanines.  W.  H.  Mills  and  H.  G.  Or disii  (J.C.S., 
1 928 ,  8 1 — 8 6 ) . — Ox idation  of  die thyl ery threw pocyan - 
ine  quaternary  salts  (G.P.  154,448)  with  iodine  or 
potassium  permanganate  yields  the  corresponding 
salts  of  3 :  4'-diquinolyl  [diethiodidc,  m.  p.  198°; 
dichromate,  m.  p.  211°  (cf.  Kaufinann  and  others, 
A.,  1911,  i,  721);  dictkochtoride  (I),  m.  p.  121°, 
deliquescent].  When  the  compound  (I)  is  heated  in 
a  vacuum,  ethyl  chloride  is  eliminated  with  formation 
of  3  :  4*  -diquinolyl,  m.  p.  83—84°  (pier ate,  m.  p.  244°). 
Ethyl  4  «qu  i noly lpyr u vato  condenses  with  O-amino- 
benzaldehyde  at  150 — 160°/ 12 — 15  mm.,  giving  after 
hydrolysis  of  the  ester,  3  :  4* -diqumolyl-2-carboxylic 
mid,  in.  p.  204°  (decomp.)  (-piiH20),  which  is  con¬ 
verted  by  heat  into  the  corresponding  diquinolyl, 
in.  p,  83—84°,  identical  with  that  obtained  from 
diethylcrythroapocyanino  diet h iodide.  The  tauto¬ 
meric  formulae  (II  and  III)  must,  therefore,  represent 
the  constitution  of  the  last-named  compound  (of. 
""□nig,  A.,  1922,  i,  1188),  since  only  the  4-position 


for  the  last  hydrogen  atom  will  leave  a  conjugated 
chain  of  unsaturated  linkings  between  the  two 
nitrogen  atoms.  Ethyl  2-quinolylpyruvate  condenses 
with  o-aminobenzaldehyde  yielding,  after  hydrolysis 
of  the  ester,  2'  :  3-diquinolyl-2-carboxylic  acid ,  m.  p. 
175°  (decomp.),  converted  by  heat  into  2"  :  3-di- 
quinolyl.  The  constitution  of  the  last-named  com¬ 
pound,  advanced  by  Carlier  and  *  Einhorn  (cf.  A., 
1891,  93)  is  thus  confirmed.  M.  Clark. 

Triazole  compounds.  II.  Methylation  of 
1 -hydroxy-1  :  2  :  3-benztriazoles.  0.  L.  Brady 
and  0.  V.  Reynolds  (J.C.S.,  1928,  193 — 202). — 
1  -Hydroxy- 1  :  2  :  3 -benz triazole  (I)  (acetyl  derivative, 
ro.  p.  98";  benzoyl  derivative,  m.  p.  77°)  is  prepared 
h y  boili n g  sod i um-o- nitroph e nylhydrazi ne  s a Iph ona te 
with  potassium  hydroxide  or  by  the  action  of  hydr¬ 
azine  on  o-bromonitrobenzene.  It  yields  1:2:3- 
benz triazole  when  reduced  with  phosphorus  and 
liydriodic  acid,  or  when  boiled  with  excess  of  hvdr- 
azino.  Methylation  of  (I)  with  methyl  sulphate  and 
aqueous  alkali,  or  with  methyl  iodide  and  sodium 
nthoxide,  yields  a  mixture  "of  1-methoxy-l  :  2  :  3- 
benztriazoh ,  in.  p.  89°,  and  1-metJiyl-l  ;  2  : 3-benztri- 
azole-1 -oxide  (II),  ra.  p.  145°. 

The  proportion  of  0-methyl  ether,  the  predominat¬ 
ing  product  in  either  method  of  preparation,  is 
greater  in  the  second  of  these.  Compound  (II)  is 
.obtained  alone  by  the  action  on  (1)  of  methyl  sulphate 
or  methyl  iodide  followed  bv  hvdrolvsis.  Reduction 


of  (II)  with  phosphorus  and  liydriodic  acid  gives 
1 -methyl-1  :  2  :  3-benzfcriazole,  identical  with  that 
obtained  by  the  action  of  nitrous  acid  on  methyl-o- 
plienylenedi  amine.  o-Nitromethyl  aniline  was  pre¬ 
pared  by  the  action  of  nitric  acid  on  methylacctanilide 
in  acetic  anhydride  solution,  with  subsequent  hydro¬ 
lysis  of  the  acetyl  grouping.  Reduction  of  the  nitro- 
group  to  give  methyl- o  -pheny  lenedi amine  is  con¬ 
veniently  effected  by  sodium  hyposulphite.  1 -Hydr¬ 
oxy- 6 -methyl- 1  :  2  :  3- benz triazole  (III)  (acetyl  deriv¬ 
ative,  in.  p.  138° ;  benzoyl  derivative,  m.  p.  129 — 136°), 
prepared  by  methods  analogous  to  those  described 
for  (I),  gives,  on  reduction,  C-metliyl-1  :  2  :  3-benztri- 
azole.  Methylation  of  (III)  with  methyl  sulphate 
and  aqueous  alkali  or  with  methyl  iodide  and  sodium 
eth oxide  yields  a  mixture  of  1  -methoxy-6-methyl- 
1:2:  3-benztriazole,  m.  p.  50°,  and  1  :  6 -dimethyl- 
1:2:  3-benztriazole- 1  -oxide  (IV),  m.  p.  169°,  the  pro¬ 
portion  of  O-  to  IV- derivative  being  less  in  this  case 
than  in  methylation  of  the  compound  (I).  The 
variation  in  the  OjN  ratio  is  ascribed  to  the  weaker 
acidity  of  (III),  caused  by  introduction  of  the  methyl 
group  into  the  benzene  nucleus  and  by  the  fact  that 
0-mcthylation  is  ionic,  whereas  A- methylation  is 
molecular  in  type  (cf.  A.,  1926,  1142).  By  heating 
(III)  with  methyl  sulphate,  only  (IV)  is  obtained. 
Compound  (IV)  yields  on  reduction  1  :  G-dimethyl- 
1:2:  3 -benztriazole,  in.  p.  75°.  To  confirm  the  sup¬ 
position  that  methylation  of  (I)  and  (III)  causes  the 
formation  of  the  1- IV -methyl  derivative,  1  :  6-di¬ 
methyl- 1  ;  2  :  3-benztriazole  was  synthesised  from 

4- nitro-fti-tolylmethyl  ether  (for  which  an  improved 
method  of  preparation  is  described).  The  ether, 
when  heated  with  methylamine,  yields  4-nitro-3- 
methylaminotoluene,  which  gives  4~  ami  no- 3- methyl- 
amino  toluene  on  reduction  with  sodium  hyposulphite. 
Reaction  of  the  diamine  with  nitrous  acid  gives  1:6- 
dimethylbenz triazole,  identical  with  that  formed  by 
reduction  of  (IV).  To  eliminate  the  possibility  of 
tautomerism,  3  :  G-ddmethyl-1  :  2  :  3-benztriazole,  m.  p. 
50°,  was  prepared  from  3-nitro-4-methylaminotoluene 
by  reduction  and  diazotisation.  It  is  distinct  from 
1  :  6-dimethyl- 1  :  2  :  3-benztriazole.  M.  Clark. 

Smlphoxytriazines  [ketothiontetrahydro- 
1:2:  4-triazines].  J.  Bougault  and  L.  Daniel 
(Compt.  rend.,  1928,  186,  151 — 152). — Thioscmicarb- 
■a  zones  of  a -ke tonic  acids  readily  undergo  cyclisation 
with  loss  of  water  under  treatment  with  alkalis  form¬ 
ing  ketothiontriazines  analogous  to  the  dike  tot  ri- 
azines  similarly  obtained  (cf.  Bougault,  A.,  1915,  i, 
598),  the  yields  being  almost  theoretical.  6- Phenyl-, 
in.  p.  256°,  Q-benzyl-,  m.  p.  194°,  and  G-$-ph enyUthyU 

5- keto-3-thion-2  :  3  :  4  :  5  -  teirahydro  - 1:2:  4-triazine, 
rat.  p.  210°,  have  been  thus  prepared.  Ketothion¬ 
triazines  have  a  stronger  acid  reaction  than  dike  to- 
triazines,  and,  like  these,  give  mono-  and  di-esters 
(only  the  latter  have  been  obtained  in  a  pure  con¬ 
dition).  Whilst  diketotriazines,  treated  with,  sodium 
hypobromite,  yield  a  dibromo-derivative  of  the  amide 
of  the  parent,  a-ketonio  aoid,  with  evolution  of 
nitrogen,  ketothiontriazines  give  a  different  (un¬ 
identified)  product,  without  evolution  of  gas;  but 
they  are  decomposed  with  effervescence  by  alkali 
hypochlorites,  the  benzylkotothiontriazine  yielding 
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phenylacetic  acid,  and  the  (3-phenylethyl  compound 
p  -plienylpr  op  ionic  acid.  B.  W.  Anderson. 

iso Oxazoline  oxides.  E.  P.  Kohler  (J.  Amer. 
Oh  cm.  Soc.,  1928,  50,  221—228;  cf.  A.,  1927,  262). 
— Treatment  of  the  lower-melting  isomeride  of 
a  -  bromo  -  y  -  nitro  -  fi  -  phenylpropiophenone  with  a 
methyl -alcoholic  suspension  of  sodium  carbonate 
affords  three  isomeric  \-nitro-2-benzoyl-3-phenylcyc\o~ 
2)ropane,$,  m.  p.  95°  (cf.  Kohler  and  Engelbrecht,  A,, 
1919,  i,  582),  88°,  and  142°,  respectively.  The 
higher-melting  isomeride  of  the  first-named  sub¬ 
stance-  yields  similarly,  in  addition  to  the  cyclo- 
propane  derivatives,  a  -  hydroxy  -  y  -  me  th  oxy-y-  oxl  m  ino- 
^phenylpropiophenone  (+lMe2CO),  m.  p.  (solvent- 
free)  about  196°  (decomp,)  [acetate,  m.  p.  185°  (de¬ 
comp.)]  (I),  from  which  the  corresponding  hydr- 
oxamic  acid ,  m.  p.  160°  (decomp.),  is  obtained  by 
treatment  with  cold  aqueous  alkali.  The  latter  is 
isomcrised  in  solution  to  p -hydroxy -y-oximino- ay- 
dip  henyl-n- butyric  acid  ( loc .  ciL),  whilst  potassium 
acetate  and  acetic  acid  in  methyl  alcohol  convert  (I) 
into  the  corresponding  methyl  ester,  the  mechanism 
of  tho  formation  of  this  ester  from  the  bromonitro- 
ketone,  previously  reported,  being  thus  explained. 
When  either  of  the  above  oxi m in o- derivatives  is 
heated  with  methyl  alcoholic  hydrochloric  acid, 
trtms-B-benzoyl-a-pJienylacrylic  acid ,  m.  p.  202°,  is 
obtained.  This  was  synthesised  as  follows  :  brona ill¬ 
ation  of  8-benzoyl-a-phenylpropionic  acid  yields 
two  isomeric  fi-bromo- "derivatives,  m.  p.  (decomp.) 
195°  and  208°,  respectively,  the  former  containing 
other  of  crystallisation,  and  yielding,  on  treatment 
with  aqueous  sodium  carbonate,  the  above  benzoyl- 
phenylacrylic  acid,  together  with  an  indifferent 
compound,  "  F.  G.  Willson. 

Azoxines.  IV.  H.  Goldstein  and  A.  Warnery 
fHclv.  China.  Acta,  1928,  11,  250—253  ;  cf.  A.,  1926, 
1159 ;  1927,  63) . — Condensation  of  3-amino- P- 

naphthol  with  2-hydroxy- 1  :  4-  napht  h  aqu  in  one  yields 
the  dinaph thazoxone  (I),  m.  p.  276 — 277°,  together 

✓v  wit  h  2 -  (3-hydroxy-  p - naph thyl)- 

\  1  (r*>  amino- 1 : 4:-7iaphtkaquin o ne ,  m.  p. 

205°,  With  the  same  amino- 
naphthol  and  2-hydroxy- 1  :  4- 
naphthaqmnone-4-imiiie,  there 
is  formed  a  dinaphthoxazime 
(I ;  0:=M),  chars  at  238—246°  (acetyl  derivative, 
in.  p.  238°;  N -phenyl  derivative,  m.  p.  257°,  obtained 
from  2-hydroxy-l  ;  4-naphthaquinone-4-anil). 

H.  Burton. 

2-(Aminophenyl)beiizthiazoles.  H.  Hauser 
(Helv.  Chinn  Acta,  1928,  11,  198— 209).— Reduction 
-of  4  ;  4'-dichloro-2  :  2/-dinitrodiphenyl  disulphide 
with  aqueous  sodium  sulphide  yields  4-chloro-o- 
aminothioplienol.  Treatment  of  this  with  jnnltro- 
benzoyl  chloride  and  subsequent  reduction  of  tho 
nitrothiazole  produced  with  iron  and  hydrochloric 
acid  gives  5 - chloro-2 -p- aminoph cm ylbenzth  ia zole,  m .  p . 
183—184°  (all  m.  p.  are  corr.).  Similarly,  there  have 
been  prepared  5-ch  loro  -  2  -m  -aminophenyU,  m.  p.  158— 
159'";  5-ckloro~2-o-aminophenyl~,  m.  p.  161—162°; 
^bromo-2-p-amimphenyl-,  m.  p.  188—189°;  G-chloro- 
2  -p  -am  i  nophenyl-4t  -  methyl- ,  m,  p.  150—151°;  G-chloro- 
2  -p  -  am  i  nophenylA-meth  ox  y~ ,  m.  p.  220—221°;  (y-eth- 


oxy -2 -p « a m inoplmiyl - ,  m.  p.  199*5 — 200*5° ;  4  ;  G-dG 
ch loro -2 -p -ami nophe nyl - ,  m.  p.  198°;  4:6: 1-tri- 

cliloro -2-p-aminophenyl- ,  in.  p.  224—225°;  5-ckloro- 
2-(2 ' -chloro-o* -aminophenyl)-,  m.  p.  176—177°,  and 
a-chloro^-^’ -chloro-3'  -aminophe?iyl)-benzthiazoles}  m.p. 
164*5 — 165*5°. 

With  Epsilon  acid  as  the  secondary  component 
dyes  have  been  prepared  from  the  above  bases  and 
2 -p- aminoph enylbenzthi azole.  The  positions  of  the 
absorption  bands  for  aqueous  solutions  of  the  dyes 
are  given.  Introduction  of  chlorine  into  the  amino- 
phenylbenzthiazolo  molecule  lias  no  effect  on  the 
depth  of  shade  of  the  dye  as  is  the  case  with  methyl  - 
substituted  compounds  (Bogert  and  Allen,  A.,  1927, 
679).  H.  Burton, 

Nor-rI-0-ephedrine,  an  alkaloid  from  Ephedra 
species.  S.  Sbiitit  (J.C.S.,  1928,  51—53;  cf.  A., 
1927,  1694). — The  Chinese  drug  Ma  Huang  contains, 
in  addition  to  and  Z-ephedrines  and  /-methyl  - 
ephedrine,  a  fourth  alkaloid,  nor  -  d-^-ephedrine , 
OH'CHPh«CHMe*NH2,  m.  p.  77—78°  (corr.),  [«p . 
+32*2°  in  methyl  alcohol  [sulphate,  m.  p.  295°  (corr,, 
decomp.),  dependent  on  the  rate  of  heating, 
+42*9°  in  water;  hydrochloride ,  m.  p.  178 — 179° 
(corr.);  hydrogen  tartrate,  m.  p.  149—151°  (corr.), 
Mmm  +43°  in  water;  dibenzoyl  derivative,  m.  p. 
156 — 157°  (corr.),  [«J\  +28°  in  methyl  alcohol].  The 
constitution  follows  from  formation  of  methyl- 
ephedrine  methiodide  on  treatment  with  methyl 
iodide.  'N-Benzoylnor-d-^-ephedrine,  m.  p.  132° 
(corr.),  +58*3°  in  methyl  alcohol,  obtained  by 
partial  hydrolysis  of  the  di benzoyl  derivative,  yields, 
when  warmed  with  dilute  hydrochloric  acid  and 
alcohol,  or  kept  for  some  time  in  acetone  solution 
with  hydrogen  chloride,  O-benzoylnor-d -^-ephedrine 
hydrochloride,  in.  p.  244 — 245°  (corr.,  decomp.),  [<xp°6l 
—  32*5°  in  water,  from  which  the  original  A  -benzoyl 
derivative  is  regenerated  on  treatment  with  alkali. 

M.  Clark. 

Preparation  of  coniine  and  conhydrine,  F, 
Chemnitixjs  (J,  pr.  Chem.,  1928,  118,  25 — 28). — 
The  finely -ground  hemlock  seeds  (0-4 — 0*5%  total 
alkaloids),  mixed  with  wood-wool,  are  moistened 
with  15%  aqueous  sodium  hydroxide  and  extracted 
four  times  with  warm  ether  in  a  copper  vessel.  The 
concentrated  extract  is  acidified  with  56%  acetic 
acid  and  the  solvent  is  distilled  off.  After  cooling 
the  residues,  solidified  fat  is  removed  from  tho 
surface  and  rejected  after  extraction  of  traces  of 
alkaloids  with  16%  acetic  acid.  Tho  total  acetic 
acid  solutions  are  shaken  with  ether  to  remove 
colouring  matter,  excess  of  35%  sodium  hydroxide 
solution  is  added,  and  tho  alkaloids  extracted  with 
ether  are  fractionally  distilled,  using  a  wide  con¬ 
denser  tube.  Tho  fraction  up  to  165°  is  converted 
into  coniine  salts,  at  166—174°  “  coniine  pur um  of 
commerce  distils,  and  the  distillate  above  174°  is 
refractionated,  for  coniine  purum  and  conhydrine. 
Coniine  hydrochloride,  m.  p.  226°,  and  hydrobromide, 
rn.  p.  211°,  are  obtained  by  the  action  of  alcoholic  acid 
on  the  base  in  alcohol,  precipitation  with  ether,  and 
recrystallisation  from  alcohol-ether.  C,  Hollins. 

Preparation  of  pilocarpine.  F.  Ohemnititts  (J. 
pr.  Chem.,  1928,  118,  20— 24).— Crude  pilocarpine, 
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extracted  from  Pilocarjms  pinnatifolius  (which  should 
give  by  analysis  at  least  0*4%  total  alkaloids),  is 
purified  by  crystallisation  of  the  nitrate,  m.  p.  175°, 
from  90%  alcohol.  The  pure  base,  m,  p.  34°,  gives 
a  hydrochloride,  ni.  p.  200°,  neutral  sulphate,  sali¬ 
cylate,  and  valerate,  C.  Hollins. 

Two  new  alkaloids  from  Corydalis  cairn,  J. 
Gadamer,  E.  Spath,  and  E.  Mosettig  (Arch.  Pharm., 
1927,  265,  675 — 684). — Kndrck  (Dissertation,  Mar¬ 
burg,  1926)  isolated  two  new  alkaloids  from  Corydalis 
cava.  The  first  of  these  (0  01  g.  was  available  for 
examination)  has  m.  p.  240 — 24.1°  (new  determin¬ 
ation,  in  evacuated  tube,  as  are  all  the  other  m.  p/s 
recorded  below) ;  it  also  contains  three  methoxyl 
groups,  and  resembles,  but  is  not  identical  with, 
eorvbulbinc  or  corypalmine.  These  properties  sug¬ 
gest  that  the  compound  in  question  is  the  hitherto 
unknown  is ocorypalmine  (d-tetrah yd rocolurnbam ine  or 
2-hydroxu-3  :  9  :  i 0 -trimeth oxyietra h ydrop rotoberberine ) 
of  formula  (I). 


The  base  (cf.  Spath  and  Mosettig,  A.,  1927,  368) 
obtained  from  d-canadine  (cf.  Gadamer  and  Voss, 
A.,  1910,  i,  415)  was  methylated  by  treatment  with 
diazomethane,  and  by  working  more  carefully  than 
previously  (Spath  and  Mosettig,  loc.  crL)  a  higher 
proportion  of  trimethoxy-eompound  was  obtained . 
The  d-tetrahydroeolumbamine  eventually  isolated 
had  m.  p.  239 — 241°  and  was  identical  with  Knorck’s 
product.  The  identity  was  confirmed  by  preparing 
l-tetrahydrocolumbam  ine,  m.  p.  241—242°,  in  a 
similar  way  from  the  laavo- isomer ide  of  the  dihydroxy- 
compound.  In  this  preparation,  I- corypalmine,  m.p, 
235— 237  °,  was  isolated  as  the  second  product.  An 
equimoleeular  mixture  of  d-  and  l-  te trail  ydrocolumb- 
amine  reproduced  the  racemic  compound,  m.  p.  221 — 
222°,  of  natural  origin. 

Knorck’s  second  base  had  m.  p.  192—193°  and 
actually  contained  only  two  methoxyl  groups,  not 
three  as  originally  supposed.  It  was  smoothly  and 
completely  methylated  with  diazom ethane  to  give 
tf-tetrahydropahnatine.  The  compound  was  ethyl¬ 
ated  with  diazoethane  and  the  product  oxidised 
without  isolation.  Mild  oxidation  gave  6-methoxy- 
7  -  ethoxy -1  -  keto  - 1  :  2  ;  3  :  4  -  tetrahydrotsoquinoline, 
together  with  (from  the  liquors  after  further  oxid¬ 
ation)  5-methoxy-4-ethoxyphthaiic  acid  (isolated  as 
its  ethyl  imide).  More  drastic  oxidation  gave  two 
acids,  wiiich  ivere  isolated,  and  separated”  as  their 
ethyl  imides,  viz.,  5-methoxy-4-ethox}r-  and  4-meth- 
oxy-3-ethoxy-phthalie  acids.  Knorck’s  second  base 
is  therefore  2  :  D-dihvdroxy-3  :  10-diniethoxy-tetra- 
hydrop rotoberberine  (II).  Efforts  to  synthesise  this 
compound  have  as  vet  been  unsuccessful. 

W.  A.  Silvester. 

i/r-Scopine  and  scopoMne.  M..  Polonovski  and  M, 
Polonovski  (Compt.  rend.,  1928,  186,  147—149).— 
0-Scopine  is  oxidised  by  chromic  acid  giving  methyl- 


amine,  ra-hydroxybenzaldehyde,  and  an  amorphous 
phenolic  substance.  As  the  former  two  compounds 
are  degradation  products  of  scopinium  bromide  (cf. 
Polonovski,  A.,  1927,  888),  ^-scopine  is  probably 
first  oxidised  to  a  scopinone  salt,  wiiich  at  once  alters 
to  the  tautomeric  scopinium  form,  wiiich  then  breaks 
down  into  the  products  mentioned.  Scopoline  does 
not  form  these  oxidation  products ;  moreover,  it  is 
not  affected  by  the  action  of  sulphuric  and  acetic 
acids  at  160°,  whereas  ^-scopine  thus  treated  under¬ 
goes  partial  conversion  into  scopoline,  and  in  addition 
yields  an  amorphous  substance,  analogous  to  that 
mentioned  above.  The  following  compounds  arc 
described  :  benzoyl-*p~scopine ,  m.  p.  142°  (hydro- 
ch  lor  ide ,  m .  p .  216°;  picrate,  m.  p .  104°;  ch  loroa  urn  i  e , 
m .  p .  220°);  a  cetyltropyl  - t -p-scop  ine  ;  i  ropyl  -  0  -  scop  ine 
(amorphous  pier  ate  and  chloroaurate) ;  Nor-^-seopme, 
m.  p.  184°  (liydrochloride,  m.  p.  262°;  picrate,  m.  p. 
225°;  chloroaurate,  m.  p.  220°);  and  ^-scopylphenyl - 
urethane ;  m.  p.  229°,  neutral  to  litmus  (hydrochloride, 
m,  p.  244°;  chloroaurate ,  m.  p.  210°).  The  corre¬ 
sponding  isomeric  scopolinylphenylurethane  is  alkaline 
to  litmus,  and  has  a  hydrochloride ,  m.  p.  226°. 

B.  W.  Anderson. 

Amino -oxides  of  alkaloids.  IV.  Transform¬ 
ation  of  a  derivative  of  the  Ar-oxide  of  scopol¬ 
amine  into  a  quaternary  scopinium  derivative. 
M.  Polonovski  and  M.  Polonovski  (Bull  Soc.  chim., 
1928.  [iv],  43,  79—97). — The  formation  of  the  amine  - 
oxide,  O.NsR’O’CO’R',  is  the  main  result  of  the 
action  of  hydrogen  peroxide  on  alkaloids  of  the 
tropan  group  (cf.  A.,  1925,  i,  828;  1926,  1160),  but 
hydrolysis  with  formation  of  the  linkings  N*R*OH, 
and,  secondarily,  OINjR'OH,  may  also  occur.  Thus 
the  mother -liquors  after  the  separation  of  the  hydro- 
bromide  of  scopolamine  A7 -oxide  afford  a  quaternary 
bromide,  m.  p.  209—210°,  in  wrhich  the  basic  nitrogen 
atom  is  linked  with  three  carbon  atoms  and  an  ether 
oxygen  atom,  ;NBreG\  For  the  newr  base  wdiich 
could  not  be  isolated  on  account  of  its  instability, 
the  name  scopinium  is  proposed;  the  nitrate ,  m,  p„ 
213°,  and  chloride ,  m.  p.  187°,  are  also  described. 
Scopinium  bromide  is  not  reduced  by  sulphurous  acid,, 
but  with  zinc  and  hydrochloric  acid  or  with  sodium 
amalgam  is  converted  (+2H)  into  a  tertiary  base, 
\fi-scopine,  C8H1302N,  m.  p.  125—126°.  The  hydro - 
chloride ,  m.  p,  257 — 258°,  hydrobromide,  m.  p.  250°, 
jncrate,  m,  p.  234°,  chlormuraie ,  m.  p.  239 — 240°, 
chloroplatinate ,  m.  p.  223°,  d -hydrogen  tartrate ,  m.  p. 
181°,  [otjp  +13*5°,  methiodide ,  m,  p.  249°  (decomp.), 
‘and  N -oxide,  m.  p.  213°  (decomp.)  (hydrobromide, 
m.  p.  192°,  hydrochloride,  m.  p.  185°,  and  picrate , 
m.p.  210°),  are  described.  The  acetyl  derivative,  a  basic 
oil  gives  a  picrate,  m.  p.  187°,  and  chloroaurate ,  m.p. 
203°.  The  above  properties  of  ^-s copine,  its  stability  in 
acid  and  alkali  media  (the  base  is  recovered  unchanged 
after  boiling  for  6  hrs.  with  sodium  in  amyl  alcohol), 
and  its  optical  inactivity  agree  with  a  scopic  rather 
than  a  scopoline  formula,  the  reduction  of  scopinium 
bromide  (I)  to  0-scopinc  (It)  being  represented  : 


X'H—  <?H—  CH. 
0<  Mc‘NBr-OCH~ 

Vth— 6h — CH, 
(10 


ftTj  ___n  tt - p  IT 

.f  .A.  .A,  w 

0<  1  KMe  CH*OH,HBr 

xf^u _ An- _ nii 

/  n  i  -  n  I  t  , 

<1^/  A  Jm  JjL.  JL. 

(II.) 
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Further  support  for  the  scopic  structure  for  scopinium 
bromide  is  afforded  by  its  degradation  with  silver 
oxide  or  sodium  hydroxide  or  sodium  carbonate  into 
methylamine  and  m-hydro xy benzald ehyde,  neither  o- 
nor  p-hyd roxy  benzaldchy  de  being  formed,  whereas  a 
scopolinium  structure  should  afford  p- bydroxybenz- 
aldehyde.  ^-Scopine  is  thus  regarded  as  a  diastereo- 
isomeride  of  scopine,  and  its  formation  from  scopol¬ 
amine  A7- oxide  is  analogous  to  the  transformation  of 
tropine  into  ^-tropine  through  tropinone,  Scopoline 
ehloroa urate  has  m.  p.  235*7°,  its  N* oxide  (anhydrous), 
m.  p.  244°  (hydrochloride,  in,  p.  191°,  hydrochloride, 
in,  p.  192°,  picrate,  204—20,5°).  R.  Brightman. 

Preparation  of  colchicine.  F.  Chbmnitius  {J. 
pr.  Chem,,  1928, 118,  29— 32).— Details  are  given  for 
the  extraction  of  colchicine  and  colehicdne  from  the 
seeds  or  other  parts  of  meadow  saffron, 

C.  Hollins. 

Occurrence  of  harmine  in  a  South  American 
liane  (yage).  F.  Elger  (Helv.  Chim.  Acta,  1028, 
11,  1 62—1 66) Harmine,  m.  p.  263—204°  (lit.  257— 
259°),  is  extracted  from  the  bark  (1*7%)  and  the  wood 
(0-8%)  of  the  vag6.  Telepath ine  (Barnet,  Compt. 
rend.,  1927,  184,  1266)  and  yageine  are  identical  with 
harmine.  H.  Burton. 

Determination  of  morphine  in  opium.  E. 
Eder  (Festschr.  A.  Tschirch,  1926,  392—409 ;  Chem. 
Zentr.,  1927,  i,  3213).— The  opium  (1  part)  is  ex¬ 
tracted  by  Helfenbergeris  method  with  water  (8 — 10 
parts),  and  the  total  alkaloids  (except  narceine)  in 
the  extract  are  precipitated  with  so  much  alkali  (e.gr. 
0*2617  g.  of  sodium  carbonate)  as  leaves  the  least  possi¬ 
ble  amount  of  morphine  in  solution.  If  much  calcium 
is  present,  ammonia  solution  is  employed.  The  other 
alkaloids  are  separated  from  morphine  by  shaking 
the  alkaline  liquid  with  benzene.  The  results  are 
identical  with  those  obtained  by  Helfenbergeris 
method.  A."  A.  Eldridge. 

Vanillin  and  piperonal  as  reagents  for  alka¬ 
loids.  L.  van  Itallie  and  A.  J.  Steenhatjer 
(Arch.  Fharm.,  1927,  265,  696— 698).—“ Vanillin  and 
piperonal  behave  like  other  aldehydes  in  giving 
sensitive  colour  reactions  with  certain  alkaloids,  viz., 
apomorphine,  aspidospermine,  cevadine,  codeine,  and 
morphine.  Reddish-violet  or  blue  colours  are  pro¬ 
duced  when  a  small  quantity  of  the  alkaloid  in  warm 
alcohol  is  treated,  e.g,,  with  the  aldehyde  and  dilute 
sulphuric  acid.  W.  A.  Silvester. 

Analogous  organic  compounds  of  phosphorus 
and  arsenic.  C.  8.  Gibson  and  J.  D.  A.  Johnson 
(J.C.S.,  1928,  92 — 99). — Phenylinethylphosphinic  acid 
readily  forms  the  acid  chloride ,  b.  p.  155°/11  mm., 
167°/22  mm.,  methyl  ester,  b.  p.  137°/11  mm.,  ethyl 
b.  p.  143°/ 11  mm.  (the  para  eh  or  corresponds 
with  the  existence  of  a  semipolar  double  linking), 
and  anilide ,  m.  p  142°.  Phenylmcfchylphosphinyl 
chloride  reacts  with  benzoic  acid  giving  benzoyl 
chloride.  With  o-ethy  larai  n obenzo ic  acid,  it  gave  in 
one  instance  a  compound,  m.  p.  186°,  containing 
nitrogen  and  phosphorus,  and,  in  another  instance, 
an  unstable  compound ,  m.  p.  168°,  reverting  to  the 
acid.  The  arsinio  acid  grouping  in  phenj-lmethyl- 
arsinic  acid  (for  which  a  new  method  of  preparation 


is  described)  behaves  differently.  The  ethyl  ester  is 
not  obtained  by  treatment,  of  the  silver  salt  with 
ethyl  iodide.  With  thionyl  chloride,  the  acid  yields 
phenyl  dichloroars ine  and  probably  methyl  chloride. 
Phenyl  methylch  loroarsine  also  reacts  with  thionyl 
chloride  giving  phenyldichloroarsine.  Diphenyl- 
ehloroarsme  and  diphenylarsinic  acid  give  definite 
crystalline  additive  compounds,  Ph2AsCl,SQCl2  and 
Ph2AsOOH,SOCl2,  respectively.  These  are  decom¬ 
posed,  when  heated  under  reduced  pressure,  with 
formation  of  phenyldichloroarsine  and  chlorobenzene 
in  either  case.  The  mechanism  of  the  action  of 
thionyl  chloride  on  secondary  arsinic  acids  is  dis¬ 
cussed,  .  M.  Clark. 

Guaiacol  cacodylate.  A.  Angeletti  (Giorn. 
Farm.  Chim.,  1927,  76,  165 — 172 ;  Chem.  Zentr., 
1927,  ii,  1346). — Besides  the  compound, 
AsMe20’0H,0H*C6H4,0Me,  which  is  completely  de¬ 
composed  in  aqueous  solution,  there  is  a  eutectic,  m.  p. 
18s,  containing  87*3%  of  guaiacol.  A.  A.  Eldridge. 

Constitution  of  the  supposed  iV-methyiene- 
sulphurous  acid  derivatives  of  amines.  I. 
Oxidation  by  an  alkaline  solution  of  iodine.  G. 
Newbery  and  M.  A.  Phillips  {J.C.S.,  1928,  116 — 
126) . — Reduction  of  a  mixture  of  sodium  4-amino- 
phenylarsinate  and  sodium  phenyl  arsinate  with 
sodium  hyposulphite  affords  4c-aminoarsenobenzene 
(hydrochloride),  whilst  similar  treatment  of  the  former 
salt  gives  4 : 4'-diaminoarsenobenzene.  The  solu¬ 
bility  of  this  base  in  hydrochloric  acid  differs  from 
that  prepared  by  Kashima  (A.,  1925,  i,  1195)  using 
hypophosphorous  acid  reduction.  Filtration  of 
ethenyl-o-aminophenol  in  sulphuric  acid  at  10—20° 
yields  crude  5-nitroethenyl -o -am inophenol,  m.  p.  150— 
151°,  which  is  hydrolysed  by  boiling  hydrochloric 
add  giving  5-nitro-o-aminophenol  together  with  a 
small  amount  of  the  4-nitro-isomeride,  and  is  reduced 
by  iron  powder  and  aqueous  acetic  acid,  forming 
d-amirweihenyl-o-amhiopheml,  m.  p.  147°.  Details 
are  given  for  the  preparation  of  3  ~amino~4 -hydroxy  - 
arsenobenzene,  4-  am  in o- 2  -hy  dr oxyph  eny  lars  i  n  i  c  acid 
(cf.  Hewitt  and  King,  A.,  1926,  746),  5-amino-2- 
hydroxypl  xenylars  inic  acid,  4-am  i  no-  3  -  fa  yd  roxy  phenyl  - 
arsinic  acid,  and  4  :  4'-diammo-3  :  3' -dihydroxy - 
arsenobenzene.  Sodium  3  :  3'-diamino-4  :  4'-dihydr* 
o xyarsen obenzene-iY Ar'-d im o thylencs u lph i to  prepare d 
by  the  action  of  excess  of  formaldehyde  and  sodium 
hydrogen  sulphite  on  3  :  3" -diamino-4  :  4  -dihydroxy- 
arsenobenzcnc  (cf.  Christiansen,  A.,  1923,  i,  1148; 
Voegtiin  and  Johnson,  ibid,,  70)  and  its  isomeride 
obtained  from  the  diami no -compound  and  excess  of 
sodium  formaldehyde  hydrogen  sulphite,  yield 
acids  having  different,  physical  and  pharmacological 
properties.  Sodium  3  :  Z* -diamino-4  :  4l  -dihydroxy - 
ar$enobenzene-N-mo?iomethylene$ulphite  and  sodium 
4  :  ^-diaminoa rsenobe nzenedimethylenesulpHie  are  de¬ 
scribed. 

Treatment  of  an  aqueous  solution  of  the  hydro¬ 
chlorides  of  19  bases  (including  the  above)  with 
aqueous  formaldehyde  (2  mols.  for  each ,  amino- 
group)  and  sodium  hydrogen  sulphite,  with  subse¬ 
quent  determination  of  nitrogen,  arsenic,  total  sulphur, 
and  oxidisable  sulphur  by  alkaline  iodine  (cf.  Elvove, 
B,,  .1926,  27),  shows  that  m  the  compounds  containing 
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the  o-aminophenol  grouping  the  combined  sulphur 
is  not  oxidised.  It  is  suggested  that  in  this  class  of 
compounds  the  grouping  NH*0H2*SO3Na  is  present, 
whilst  in  the  oxidised  compounds  the  grouping 
NH'OH^O'SOoNa  exists.  H.  Burton* 

Diphenylamine-  and  tr  iphenylamine-arseni c 
acids.  I.  Action  of  arsenic  acid  on  diphenyl- 
amine,  H.  Lieb  and  0,  Wintersteiner  [with  W. 
Frost]  (Ber.,  1928,  61,  [B],  1 07 — 1 1 0) . — Arsenic  acid 
does  not  react  smoothly  when  heated  with  pure 
diphenylamine,  whereas  controllable  change  occurs 
when  a  preserved  specimen  of  the  base  is  used. 
Previous  boiling  of  the  amine  under  atmospheric 
pressure  or  treatment  with  air  at  100°,  or  addition 
of  nitrobenzene,  glacial  acetic  acid,  concentrated 
hydrochloric  acid,  or  water,  but  not  of  xylene, 
causes  reaction  to  occur  smoothly.  Optimum 
conditions  are  found  in  the  use  of  12  g.  of  arsenic 
acid,  10  g.  of  diphenylamine,  and  1*5  c.c,  of  water 
at  100°  and  finally  at  140 — 145°.  The  products  are 
(1)  p-phemdaminopheiiylarsinic  acid  (diphenylamine- 
p-arsinie  acid),  decomp.  288°  [Burton  and  Gibson 
(A.,  1926,  419)  record  in.  p.  265°] ;  the  ammonium, 
disodium  (+8H20),  and  magnesium  salts  are  de¬ 
scribed  :  (2)  diphenylam  •diarsinic  acid, 

NH[C,HpAsb(OHy„  deeomp.  330—340°;  (3)  oc¬ 
casionally  b  isd iph  e  mjki  minmrsin  ic  mid , 
(NHPhU6H4)*AsQ*OH.  Diphenylamine  -p  -  arsinie 
acid  cannot  be  aeetylated ;  attempts  to  arsenate 
acetykUphenvlamino  were  unsuccessful.  Reduction 
of  diphenylamine-p-arsinic  acid  by  hvpophosphorous 
acid  to  di-p-phenylaminoarsenobenzem  is  best  effected 
by  rapid  dissolution  of  the  organic  compound  in  an 
excess  of  50%  hypopliosphorous  acid  on  the  water- 
bat!i.  and  preservation  of  the  rapidly  cooled  solution 
at  the  atmospheric  temperature  during  some  hours. 
Reaction  very  readily  proceeds  further  with  the 
production  of  polyarsenides.  Similar  reduction  of 
d  iph  en  y  lam  i  n  e-pp #  -  diars  in  i  c  acid  affords  pp  f-di- 
phe nyla m i mm rmnobmzem -p1  #p"  ' f  -d iarsi n  ic  acid, 
Aso[C6HpNH’C6HyAs0(0H)2]2>  readily  soluble  in 
ammonia  and  sodium  carbonate  solutions ;  the  mag¬ 
nesium  salt  is  described,  EL  Wren. 

Active  hydrogen  atoms  of  haemin.  R.  Kuhn 
and  M,  Furter  {Ber.,  1928,  61,  [B],  127—131).— 
Hsemin  from  different  sources  and  purified  by  different 
methods  invariably  evolves  3  mols,  of  methane  when 
acted  on  by  magnesium  methyl  iodide  according  to 
Zerewitinov  at  temperatures  not  exceeding  40°  (of. 
Kuhn  and  co-workers,  A„  1927,  784;  Fischer,  A,, 
1926,  630;  1927,  1099).  Dimethylliaemin  contains 
only  one  active  hydrogen  atom.  The  third  active 
hydrogen  atom  of  hacmin  which  does  not  find  expres¬ 
sion  in  Fischer’s  formula,  is  duo  to  a  hydrogen  atom 
which,  with  the  chlorine  atom  of  the  FeCl  group,  is 
lost  as  hydrogen  chloride.  Under  the  influence  of 
Grignard’s  reagent  in  pyridine,  hacmin  loses  all  its 
chlorine  which  is  quantitatively  found  in  the  ionised 
condition  after  addition  of  water.  Pyridine  in  the 
absence  of  magnesium  methyl  iodide  does  not  cause 
a  similar  change  and  iron  is  only  replaced  in  traces. 
The  compound,  C34li3l04W4Pe?  obtained  by  the  action 
of  aniline  on  hamiin  contains  only  two  active  hydrogen 
atoms.  *  H.  Wren. 


Action  of  aniline  dyes  on  albumin,  caseinogen, 
and  gelatin.  M,  A.  Raxusin  (Biochem.  Z.,  1928, 
192,  167 — 171). — Proteins  form  compounds  with 
both  acid  and  basic  dyes  which  are  irreversible  in 
boiling  water.  The  compounds  of  protein  with  basic 
dyes  are  reversible  in  alcohol.  Albumin  (different 
from  caseinogen)  gives  with  acid  dyes  compounds 
which  are  irreversible  in  boiling  alcohol  and  are 
often  true  chemical  compounds.  Caseinogen  behaves 
as  an  amphoteric  body.  In  the  dyeing  of  albumin 
both  the  biuret  complex  and  the  free  NH2  groups 
take  part.  P.  W.  Cjlutterbuok. 

Rapid  determination  of  carbon  and  hydrogen 
in  organic  compounds.  II.  E.  Beer,  A.  Schmidt, 
and  EL  Winxacxee  (Bor.,  1928,  61,  [if],  83 — 91 ;  cf. 
A.,  1926,  749), — The  lead  chromate  employed  must 
be  dried  at  550—600°  to  ensure  complete  removal  of 
■water;  the  dry  substance  is  extraordinarily  hygro¬ 
scopic.  Complete  desiccation  of  some  varieties  of 
lead  chromate  is  not  effected  at  200°, 

The  formation  of  higher  oxides  of  nitrogen  during 
the  combustion  of  nitrogenous  compounds  appears 
to  depend,  not  on  the  state  of  oxidation  of  nitrogen 
in  the  compound,  but  on  the  ratio,  C :  N.  It  is  not 
observed  with  nitrobenzene,  nitroacetanilide,  chloro- 
dinitrodiphenylaminc,  or  thiocarbanilide,  but  occurs 
with  thioearbamide  and  guanidine  nitrate.  The 
apparatus  described  previously  {loc,  cit.)  is  modified  by 
lengthening  the  combustion  tube  and  introducing  a 
layer  of  lead  peroxide  heated  at  180°  in  an  air  bath. 
If  carbon  dioxide  is  determined  volu metrically,  the 
gas  burette  must  be  cleansed  frequently  from  traces 
of  grease ;  this  can  be  obviated  by  adding  a  few  drops 
of  Mekal  ”  solution  to  the  acidified,  saturated  salt 
solution  or  by  using  a  20 — 25%  solution  of  glycerol 
saturated  with  sodium  chloride  (the  vapour  tension 
of  these  solutions  is  80%  of  that  of  water). 

The  combustion  of  liquids  of  relatively  low  b.  p. 
is  described  iti  detail.  H.  Wren. 

Pregl’s  micro-analytical  method  for  deter¬ 
mination  of  carbon  and  hydrogen.  H.  D.  K. 
Drew  and  0.  R.  Porter  (J.S.C.I.,  1928,  47,  17— 
2 It). — Calcium  chloride  is  shown  to  be  unsuitable  as 
a  drying  or  an  absorbing  agent  in  the  combustion 
apparatus  of  PregL  Phosphorus  pentoxide  mixed 
with  glass  wool  Is  found  to  be  ideal  for  the  purpose 
(cf.  Kem merer  and  Halletfc,  A,,  1927,  269  ;  B.,  1927, 
958).  Details  of  procedure  are  given  for  the 
filling  of  the  drying  and  absorbing  tubes  and  for 
carrying  out  analyses.  Possible  sources  of  error  are 
examined  experimentally .  It  is  established  that  each 
filled  combustion  tube  is  characterised  by  a  u  normal  ” 
blank  value  and  a  £*  permanent  ”  blank  value,  these 
values  being  the  amounts  of  moisture  delivered  to  the 
absorption  tubes  during  blank  runs  when  the  tube  is 
in  a  condition  for  carrying  out  analyses  and  when  it 
is  at  maximum  desiccation,  respectively.  A  simple 
method  of  obtaining  the  normal  state  Is  given.  The 
new  carbon  dioxide- absorbing  tube  lasts  for  about 
twenty  analyses,  as  against  about  four  for  Prcgl’s 
tube.  The  results  of  analyses  are  exact  and  are  free 
from  fluctuations. 

Direct  Nesslerisation  of  Kjeldahl  digestions. 
H.  M.  Chiles  (J.  Amer.  Chem.  Soo.,  1928,  50,  217— 


221). — The  ammonia  in  Kj  el  da  hi  digestions,  up  to  a 
concentration  of  20  mg.  nitrogen  per  100  e.e.,  can  be 
determined  eolorime tr i eally  by  direct  Nesslerisation, 
in  presence  of  up  to  5 — 8  g.  of  sodium  or  potassium 
sulphate,  provided  5  c.c.  of  gum  arabic  solution,  pre¬ 
pared  as  follows,  be  added  per  100  e.e.  of  solution  to 
be  tested.  Powdered  gum  arabic  (10  g.)  is  stirred 
into  ammonia-free  water  (190  e.e.)  and  the  solution 
shaken  for  10  min.  with  Permutite  powder  (4  g«). 
The  slightly  turbid  liquid  is  decanted,  and  the  treat¬ 
ment  with  Permutite  repeated  if  it  gives  more  than  a 
faint  coloration  with  Messier  solution.  If  reduction 
of  the  Messier  reagent  is  observed,  the  gum  arable 
solution  is  treated  with  about  one  tenth  of  its  volume 
of  the  reagent,  kept  until  clear,  and  decanted.  Stan¬ 
dard  solutions  for  comparison  should  be  prepared  with 
salt  contents  as  nearly  as  possible  equal  to  those  of 
the  solutions  to  be  determined.  1J\  G.  Willson. 

Volumetric  determination  of  amino-nitrogen. 
K.  Lindeestegm-Lang  (Compt.  rend.  Lab.  Carlsberg, 
1927,  17,  No.  4,  1 — 17), — The  methods  of  Van  Slyke 
and  Folin  for  determining  amino -groups  in  amino- 
acids  are  uncertain.  It  is  deduced  theoretically  that 
such  groups  can  be  accurately  titrated  if  use  is  made 
of  the  correct  indicator  in  an  appropriate  solvent.  A 
satisfactory  method  is  described,  which  consists  of 
titrating  the  free  ami  no -acids  in  aqueous  acetone  solu¬ 
tion  (200  c.c.  of  acetone,  10  c.c.  of  water)  with  tenth 
normal  90%  alcoholic  hydrochloric  acid,  using 
naphthyl -red  (benzeneazo-a-naphthylamine)  as  indi¬ 
cator,  preferably  at  its  most  acid  colour  change 
(corresponding  with  pn  4*8  in  water).  All  the  nitrogen 
can  be  determined  in  this  way  in  amino -carboxylic 
acids,  diamino -carboxylic  acids,  amino- di  carboxylic 
acids,  the  corresponding  hydroxy-acids,  proline  and 
hydroxyproiino,  two  thirds  in  histidine,  half  in  aspar¬ 
agine,  arginine,  tryptophan,  and  dipeptides,  and  one 
third  in  creatine  and  guanidine,  but  the  basic  groups 
in  aromatic  amino- acids,  amino-sulphonie  acids  such 
as  taurine,  and  certain  other  weakly  basic  groups  are 
not  titrated.  Incidentally  the  preparation  of  pure 
naphthyl-red,  m.  p.  124°,  from  diazoami nobenzene 
and  a-naphthylamine  is  described  in  detail. 

S.  Coffey. 

Volumetric  determination  of  organic  sub¬ 
stances  completely  oxidisable  by  sulphuric  acid- 
chromic  acid  mixtures  in  presence  of  silver 
nitrate,  H.  Oordebard  and  V.  Michl  (Bull.  Soc. 
chim,,  1928,  [iv],  43,  97—108;  cf.  Simon,  A.,  1922,  ii, 
593).— Owing  to  the  stability  of  acetic  acid  towards 
oxidising  agents  application  of  the  sulpho- chromic 
acid  method  to  acetates  and  acetyl  derivatives  yields 
untrustw  or  thy  res  ults.  Fai  rly  trust  wort  h  y  values  are, 
however,  obtained  in  presence  of  silver  chromate. 
The  present  method  involves  the  volumetric  deter¬ 
mination  of  the  excess  of  chromate  and  hence  addition 
of  silver  chromate  as  such  is  not  desirable.  The 
substance  is  dissolved  in  a  slight  excess  of  a  solution 
of  potassium  di chromate  and  silver  nitrate  equivalent 
to  .the  amount  of  silver  dichromate  necessary  for  the 
oxidation  of  the  acetic  acid  likely  to  bo  produced 
added.  The  mixture  is  boiled  under  a  reflux  con¬ 
denser  after  addition  of  an  equal  volume  of  concen¬ 
trated  sulphuric  acid.  The  excess  of  chromate  is 


determined  by  titration  with  a  solution  of  ferrous 
sulphate,  after  precipitation  of  the  silver  with  sodium 
chloride.  J.  S.  Carter. 

Analysis  of  brominated  cresols.  J.  Buxton 
and  H.  J.  Lucas  (J.  Amer.  Ghem.  Soc.,  1928,  50, 
249—252), — A  slow  reaction  between  alcohol  and 
br ornate  in  acid  solution  may  affect  the  accuracy  of 
Francis  and  Hill's  method  (A.,  1925,  ii,  163)  of  deter¬ 
mining  brominated  cresols,  and  this  source  of  error  is 
eliminated  by  using  aqueous  acetic  acid  instead  of 
alcohol  as  solvent.  In  the  determination  of  total 
bromine  by  Robertson’s  method  (J.G.S.,  1912,  107, 
902),  for  which  a  modified  apparatus  is  described, 
fading  of  the  ferric  thiocyanate  end-point  is  avoided 
by  boiling  the  solution  with  1  e.e,  of  M-ferrlc  nitrate 
solution  before  acidification,  by  which  means  the 
hydrogen  peroxide  is  decomposed.  A  further  9  c.c. 
of  ferric  nitrate  solution  is  added  after  acidification. 

F.  G.  Willson. 

Determination  of  aromatic  aldehydes  by 
titration  with  benzidine  acetate  solution.  P.  N. 
van  Ecu  (Pharni .  Wcckblad,  1928,  65,  82—84).— 
The  aldehyde  is  dissolved  in  glacial  acetic  acid,  an 
acetic  acid  solution  of  blood  added  as  indicator,  and 
the  mixture  titrated  with  the  benzidine  acetate  solu¬ 
tion.  The  end-point  is  determined  by  bringing  a  drop 
of  the  mixture  on  to  filter -paper  damped  with  hydro¬ 
gen  peroxide,  the  blue  coloration  of  the  blood- 
benzidine  -peroxide  reaction  appearing  only  after  all 
the  aldehyde  has  reacted,  Benzaldehyde  does  not 
give  a  good  end-point,  since  it  forms  a  green  reaction 
product  with  benzidine.  S.  I.  Levy. 

Determination  of  small  quantities  of  benzoic 
and  cinnamic  acids,  with  some  notes  on  the 
colorimetric  determination  of  salicylic  acid, 
J.  Ii.  Nicholes  (Analyst,  1928,  53,  19 — 29). — Benzoic 
acid  may  be  determined  by  partial  oxidation  to 
salicylic  acid  by  adding  1  c.c.  of  iron  solution  (50  c.c. 
of  iY-ferric  chloride  and  13  c.c.  of  N/lO-sulphuric 
acid  to  100  c.c.)  to  an  aliquot  part  of  a  neutral  solu¬ 
tion  containing  not  more  than  4  mg.  of  benzoic  acid 
to  15  c.c.  of  water,  together  with  1  c.c.  of  0*1% 
hydrogen  peroxide.  After  heating  to  boiling,  0*5  c.c. 
of  A -sodium  hydroxide  solution  is  added,  the  whole 
filtered  hot  into  a  50  c.c.  Messier  tube,  and  the 
precipitate  washed  with  hot  water.  The  filtrate  is 
cooled,  diluted  to  the  mark,  and  1  drop  of  iron, 
solution  added  ;  the  colour  is  matched  by  adding  a 
0*01%  solution  of  salicylic  acid  to  a  blank  carried 
out  in  an  identical  manner.  The  salicylic  acid  may 
also  be  determined  by  Joris  sen’s  test.  Under  these 
conditions  a  constant  proportion  (slightly  more  than 
10%)  of  the  benzoic  acid  is  oxidised  to  salicylic  acid, 
but  appreciable  quantities  of  salts  other  than  nitrates 
must  bo  absent.  Cinnamic  acid,  if  present,  may  be 
quantitatively  oxidised  to  benzoic  acid  in  neutral  or 
alkaline  solution  with  potassium  permanganate. 

D.  G.  Hewer. 

Determination  of  mercury  salicylate  and 
lactate.  A.  Jonesco-Matiu  and  0,  V.  Bordeiano 
(J,  Pharni.  Chinn,  1927,  6,  300— 307).— A  volumetric 
method  for  the  analysis  of  mercuric  salicylate  and 
lactate  is  described,  based  on  the  oxidation  of  the  salt* 
with  a  mixture  of  1  part  of  nitric  acid  and  2  parts  of 
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sulphuric  acid,  and  the  subsequent  titration  of  the 
mercury  with  sodium  chloride  solution,  using  the 
precipitate  formed  on  adding  a  small  quantity  of 
sodium  nitroprusside  as  an  indicator.  The  method  is 
accurate  to  1%.  E.  A.  Lunt. 

Determination  of  the  amino--group  in  nitro- 
ary  famines.  II.  Determination  of  nitrotolu- 
idine,  nitronaphthylamine,  and,  nitroarsanilic 
acid.  N.  S emjg  an o vs k y  (Z.  anal,  Chem.,  1927,  72, 
295 — 298). — The  amino-group  content  of  nitrotoluid- 
ines,  nitroacetotoluidides,  nitroacetnapht halides  (other 
than  m -ni troary lamincs ) ,  and  nitroarsanilic  acid  has 
been  successfully  determined  by  the  author’s  method 
(A.,  1927,  1062).  D  i  n  i  troary  lam  ines  cannot  thus  be 
analysed ;  thus  3  :  4-din itrophenol  when  boiled  with 
alkali  yields  7%  of  its  nitrogen  as  ammonia. 

F.  S.  Hawkins. 

Morphine  reaction  of  Pellagris  and  Vulpius, 
L.  Ekkert  (Pharm.  Zcntr.,  1928,  69, 1—6,  19 — 22). — 
The  procedure  may  be  much  simplified ;  it  is  only 
necessary  to  heat  the  substance  or  its  solution  with  a 
little  concentrated  sulphuric  acid  until  the  original 


red  coloration  deepens  finally  to  brown,  dilute  with 
water,  and  extract  separate  portions  with  ether, 
chloroform,  and  ethyl  acetate,  respectively.  The 
colour  changes  at  various  dilutions  with  water  and 
these  solvents  are  described ;  they  are  due  to  the 
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formation  and  oxidation  of  apomorphine.  The  colour 
changes  observed  with  several  morphine  derivatives 
and  allied  alkaloids  are  described.  8,  1.  Levy. 

Alkaloid  ferrocyanides  and  their  analytical 
applications.  M.  Gadreaxj  (J.  Pharm.  Chim.,  1927, 
[viii],  6,  145 — 1 5 1 ) .—Methods  for  the  quantitative 
determination  of  strychnine  and  of  brucine,  and  for 
the  separation  and  determination  of  mixtures  of  these 
two  alkaloids  are  described.  The  methods  are  based 
on  determinations  as  ferrocyanides  and  the  difference 
in  the  time  required  to  precipitate  strychnine  and 
brucine  ferrocyanide  is  made  the  basis  of  the  separ¬ 
ation.  It  is  suggested  that  owing  to  the  solubility  of 
certain  alkaloid  ferrocyanides,  morphine,  codeine, 
eserine,  etc.,  hydrof er rocy ani c  acid  cannot  be  regarded 
as  a  specific  reagent  for  tertiary  amines. 

E.  A.  Lunt. 
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Effect  of  over-breathing  and  of  breathing  high 
concentrations  of  carbon  dioxide  on  urinary 
excretion  of  water  and  chlorides.  G,  E.  Simpson 
and  A.  H.  Wells  (J.  Biol.  Chem.,  1928,  76,  171 — 
184). — The  urinary  excretion  of  water  and  chlorides 
is  increased  by  over -breathing  and  decreased  by 
breathing  air  containing  more  than  4%  of  carbon 
dioxide.  ’  C.  R.  Harengton. 

Respiratory  proteins  of  blood.  I.  Copper 
content  and  minimum  mol.  wt.  of  hsemocyanin 
of  Limulus  polypi mnms.  A.  C.  Redfield,  T, 
Coo li doe,  and  M.  A.  Shotts.  II.  Combining  ratio 
of  oxygen  and  copper  in  bloods  containing  hsemo- 
cyanin,  A.  C.  Redfield,  T.  Coolidge,  and  H. 
Montgomery  (J.  Biol.  Chem.,  1928,  76,  185 — 196, 
197 — 205). — I.  The  hsemocyanin  of  Limulus  pohj- 
phemus  contains  O' 173%  of  copper,  which  gives  a 
minimum  M  of  36,700;  since  ultra -filtration  experi¬ 
ments  indicate  that  M  lies  between  those  of  haemo¬ 
globin  and  pseudoglobulin  the  true  value  of  M  is 
probably  73,400,  and  the  substance  contains  two 
atoms  of  copper  per  molecule. 

II.  In  the  haem ocyan ins  of  nine  species,  oxygen  is 
combined  with  copper  in  the  atomic  ratio  of  1  :  1. 

C.  R.  Harington. 

Haemoglobin  and  iron  in  blood  under  tropical 
conditions.  H.  Menoe  et-Pr.es  ser  (Med,  dienst 
volksgezondh.  Noderlandsch-Indie,  1926,  240 — 260; 
Chem.  Zentr.,  1927,  ii,  277). — Higher  valutas  were 
obtained  for  natives  than  for  Europeans. 

A,  A.  Eldridge. 

Composition  of  the  blood  of  various  human 
races  and  some  analyses  of  pathological  blood. 
W,  F,  Donath  (Med.  dienst  volksgezondh.  Neder- 
landsch. -Indie,  1926,  261 — 277  ;  Chem.  Zentr.,  1927,  ii, 
276). — The  iron  content  of  the  blood  of  natives  is 
higher  than  that  of  Europeans,  which  again  is  higher 


than  that  of  Europeans  in  Europe.  In  general,  lower 
values  are  observed  in  disease,  particularly  in  tuber¬ 
culosis.  The  iron  of  the  blood  is  associated  exclusively 
with  the  erythrocytes.  A.  A.  Eldridge. 

Sulphur  content  of  various  proteins.  E. 
Kaiser  (Biochem.  Z.,  1928,  192,  58 — 66). — The 
sulphur  content  of  the  globin  of  the  haemoglobin  of 
cat  is  O' 97^0* 98%,  of  ox  0*59 — 0*60%,  of  horse 
(5  samples)  0*58 — 0*60%  (1  sample),  0-49%,  and  of 
dog  0-50 — 0*73%.  No  sulphur  is  lost  in  elimination 
of  the  globin  and  the  different  sulphur  contents  of  the 
different  haemoglobins  obtained  by  Valer  (this  vol., 
191)  are  thus  confirmed.  Globulins  precipitated  by 
HammersteiTs  method  contain  rather  more  sulphur 
than  when  precipitated  by  ammonium  sulphate. 

P.  W.  Clutterbtjck. 

Clinical  methods  for  the  determination  of 
haemoglobin.  E.  M.  F.  Ithurrat  and  V.  Morera 
(Rev.  asoc,  med,  Argentina,  1926,  39,  401 — 426 ; 
Chem.  Zentr.,  1927,  ii,  305). — Newcomer’s  method  is 
recommended,  although  Barker’s  method  is  m ore- 
accurate.  A.  A.  Eldridge. 

Methsemoglobiii  formation.  I,  Effect  of 
certain  gases,  acids,  and  alkalis  on  the  produc¬ 
tion  of  methaemoglobin  by  chemicals.  II. 
Methsemoglobin  production  by  chemicals  in 
vivo,  C.  Suzuki  (Folia  pharmaeol.  japon.,  1927,  4, 
156 — 179,  180—194),— I.  The  production  of  meth¬ 
aemoglobin  in  fresh  rabbit’s  blood  in  vitro  by  potass¬ 
ium  chlorate,  pyrogallol,  hydroxy  lamina  perchlorate, 
potassium  nitrate,  and  aniline  hydrochloride  is  pro¬ 
moted  by  carbon  dioxide  and  acids,  and  inhibited  by 
alkali.  Except  for  pyrogallol,  the  effects  are  more 
marked  in  blood  haeinolysed  by  water. 

II.  In  vivo  (mice),  the  effects  are  less  pronounced. 
That  of  potassium  chlorate  and  potassium  nitrate  is 
not  influenced  by  acids.  Chemical  Abstracts, 
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Equilibria  involving  oxidation  of  haemoglobin 
to  methsemoglobin.  J,  B.  Con  ant  and  N.  D. 
Scott  (J.  Biol.  Chem.,  1928,  76,  207— 222).— The 
extent  of  oxidation  of  haemoglobin  to  met  haemoglobin 
by  various  reversible  oxidising  agents  has  been 
observed  spectrophotometrically ;  the  results  confirm 
both  the  view  (A,,  1925,  i,  455)  that  the  haemoglobin- 
methsemoglobin  system  is  reversible  and  the  value 
previously  obtained  for  the  oxidation-reduction 
potential  of  this  system.  Whereas  the  value  of  n  in 
the  electrochemical  equation  relating  to  the  equilibrium 
should  be  1  or  4  according  as  haemoglobin  lias  M 
16,700  with  1  atom  of  iron  or  66,800  with  4  atoms  of 
iron,  spectroscopic  observations  of  the  equilibrium 
between  haemoglobin  and  naph  t ho  Is  ulphonate-  i  ndo  - 
phenol,  and  of  that  between  carboxyhsemoglobin  and 
potassium  ferricyanide,  indicate  an  actual  value  for 
11  of  2.  C.  R.  Ha  RING  TON. 

Determination  of  methsemoglobin.  J.  B. 
Conant,  N.  D.  Scott,  and  W.  F.  Douglass  (J.  Biol. 
Chem.,  1928,  76,  223 — 227). — The  method  of  Conant 
and  Fiesen  (A.,  1925,  i,  456)  has  been  modified  by 
substituting  titanous  tartrate  as  a  reducing  agent  for 
the  p-anthraquinols  ulphonate  formerly  employed. 

C.  R.  Harington. 

Reduction  of  hsemin  by  cysteine.  W,  Creme  it 
(Biochem.  Z.,  1928,  192,  426 — 427). — When  cysteine 
and  haem  in  are  mixed  in  an  atmosphere  of  carbon 
monoxide,  1  mol.  of  carbon  monoxide  is  absorbed  per 
mol.  of  haemin.  P.  W.  Olutterbuck. 

Independence  of  the  displacement  of  the 
absorption  hands,  and  changes  of  absorption  in 
h&matoporphyrin  solutions.  Cause  of  the  vari¬ 
ability  of  the  spectrum  of  acid  haemot  ©porphyrin 
with  concentration  of  acid.  A.  Tethi  (Biochem. 
Z.,  1928,  192,  1 05 — 1 1 7 ) . — Absorption  of  light  by 
haematoporphyrin  dissolved  in  different  media  may  be 
very  different  quantitatively  even  when  the  solutions 
behave  similarly  in  respect  to  absorption  maxima. 
The  variation  of  the  spectra  of  acid  heematoporphyrin 
with  the  concentration  of  the  acid  depends  on  the 
fact  that  the  spectrum  of  the  less  strongly  acid  solu¬ 
tions  is  additively  composed  of  the  spectra  in  neutral 
and  in  pure  acid  solution.  P,  W.  Olutterbuck. 

Independence  of  the  displacement  of  absorp¬ 
tion  bands  and  of  the  changes  of  absorption  of 
light  in  different  solutions  of  pigments.  V. 
Zilzer  (Biochem.  Z.,  1928, 192,  118— 122).— The  dis¬ 
placement  of  the  absorption  bands  and  changes  in  the 
degree  of  absorption  of  light  by  pigments  in  media  of 
different  chemical  nature  can  be  quite  independent 
of  one  another.  Using  various  pigments  (hsemato- 
porphyrin,  rhodamine-B,  patent-blue,  phloxin,  quino¬ 
line-blue)  and  alcohol  and  OTA’ -potassium  hydroxide 
as  media,  it  is  shown  that  the  region  of  maximum 
absorption  can  be  different  with  almost  identical 
strength  of  absorption,  or  inversely  the  maximum 
may  have  the  same  position  and  yet  the  absorption 
be  different  or  both  the  position  of  the  maximum 
and  the  degree  of  absorption  may  be  different. 

P.  W.  Clutters troK. 

Phosphorus  in  the  metabolism  of  blood-sugar. 
G.  Florence  and  T.  Zola  (Bull.  Soc.  China,  biol., 
1927,  9,  1244 — 1252). — High  levels  of  blood-sugar  are 


associated  with  a  concentration  of  organic  phosphorus 
higher,  and  of  inorganic  phosphorus  lower  than 
normal.  W.  0.  Kermack. 

Blood-sugar  after  vagus  irritation.  J.  Leh¬ 
mann  (Skand.  Arch.  Physiol.,  1927,  52,  169—186; 
Chem.  Zentr.,  1927,  ii,  1362). 

Effect  of  brewers1  yeast  extract  on  the  com¬ 
bined  sugar  of  the  blood.  M.  Bufaxo  (Arch. 
Farm,  sperim.,  1927,  44,  22 — 31). — The  proportion  of 
total  sugar  in  the  blood  of  rabbits  to  which  extract  of 
brewers’  yeast  is  administered  subcutaneously  shows 
no  uniform  variation,  any  increase  observed  being  in. 
the  free  sugar  and  any  decrease  in  the  combined 
sugar.  The  amount  of  the  free  sugar  may  either 
diminish  or  increase  slightly.  In  some  cases  the 
combined  sugar  gradually  but  completely  disappears, 
whilst  in  others  it  tends  after  a  time  to  revert  to  its 
original  quantity.  The  amount  of  the  extract  admin¬ 
istered  is  without  influence  on  the  results.  The 
observations  made  emphasise  the  excessive  lability  of 
combined  sugar  in  vivo  towards  the  enzymes  of 
brewers’  yeast  and  seem  to  justify  the  conclusion 
that  similar  lability  of  the  sugar  in  presence  of  the 
little-known  endogenous  enzymes  may  be  the  cause 
of  the  variations  occurring  in  the  combined  sugar 
content  of  the  blood  of  both  healthy  and  diseased 
organisms.  T.  H.  Pope. 

Determination  of  the  reducing  substance  in 
Mood.  S.  Jonsell,  E.  Torres,  and  N.  Sikstrom 
(Acta  med.  Skand.,  1926,  63,  446 — 477  ;  Chem.  Zentr., 
1927,  ii,  305). — Hagedorn  and  Jensen’s  method,  in 
which  the  error  is  1*58%,  is  preferred. 

A.  A.  El  BRIDGE. 

Determination  of  protein-sugar.  H.  Bierry 
(Compt.  rend.  Soc.  Biol.,  1927,  96,  606 — 609 ;  Chem. 
Zentr.,  1927,  i,  2759).  — P las ma  (10  c.c.),  distilled 
water  (14  c.c.),  and  sulphuric  acid  (d  1*84,  2  c.c., 
diluted  1:4)  are  heated  at  120"  in  an  autoclave  for 
30  min. ;  when  cold,  the  mixture  is  treated  with  sodium 
carbonate  and  mercuric  chloride  (dropwise),  then 
sodium  carbonate  to  a  violet  coloration  of  purple 
bromocresol  paper,  filtered,  and  the  mercury  removed 
with  zinc  powder  or  copper  borings,  and  the  sugar 
determined  by  Bertrand’s  method. 

A.  A.  Eldridge. 

Determination  of  sugar,  uric  acid,  urea,  and 
creatinine  in  1  c.c.  of  blood.  E.  S.  Rose  (J. 
Amer.  Pharm.  Assoc.,  1928,  17,  41- — 42). — The  blood 
is  freed  from  protein  and  the  sugar,  uric  acid,  and 
urea  are  determined  in  the  filtrate  by  slight  modi¬ 
fications  of  the  Folin-Wu  methods.  Creatinine  is 
determined  colorimetrieally  by  the  reduction  of 
alkaline  sodium  pic  rate  solution.  E.  H.  Sharples. 

Blood-ammonia,  its  formation  and  physio¬ 
logical  behaviour.  J.  K.  Par. has  (XII  Int.  Cong. 
Physiol.,  1926,  124—126;  Chem.  Zentr.,  1927,  i, 
2918—2919). — The  non -colloidal  nitrogenous  sub¬ 
stance  which,  by  ferment  action,  yields  ammonia 
directly  the  blood  is  withdrawn  from  the  blood-vessels, 
is  present  in  rabbit’s  blood  to  the  extent  of  2  mg.  per 
160  c.c.,  and  in  human  blood  to  a  much  smaller 
extent.  The  formation  of  ammonia  is  independent  of 
the  content  or  addition  of  ami  no -acids  or  urea,  but 
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is  related  to  pm  temperature,  and  dilution.  For  the 
uterine  veins  of  pregnant  rabbits  the  increase  of 
ammonia  content  is  significant.  Only  portal  blood 
contains  relatively  much  ammonia.  Anoxaemia 
increases  the  ammonia  content.  During  death  blood- 
ammonia  increases  on  account  of  anoxaemia ;  after 
death  further  increase  is  clue  to  its  production  from 
its  precursor,  A.  A.  Elbridg-e, 

Ammonia  of  human  blood.  B,  Ad  lee  and  K. 
Schwerin  (Klin.  Wo ch.,  1927,  6,  11SS — 1189  ;  Ghem. 
Zentr.,  1927,  ii,  709 — 710). — The  ammonia  content 
(actual)  of  human  blood  5 — 6  min.  after  withdrawal 
is  0-02  mg,  per  100  c.e.,  whilst  that  (virtual)  of  sterile 
blood  kept  at  37  for  24  hrs.  is  2  mg.  Violent  mus¬ 
cular  exercise  has  no  effect  on  the  values,  but  indi¬ 
viduals  with  marked  cyanosis  or  moribund  give  high 
-actual  values  (0*091  mg.).  Blood-ammonia  values 
are  independent  of  the  variations  in  urinary  ammonia 
elimination.  Insulin  does  not  influence  the  blood- 
ammonia  value ;  in  four  of  five  cases  of  carcinoma 
low  virtual  and  fairly  high  actual  values  were 
obtained.  *  A.  A.  Eldridge. 

Test  for  ergotMoneine  and  its  determination 
in  simple  solution  and  in  blood-filtrates.  G. 
Hex  ter  (Riochem.  J.,  192S,  22,  4 — 10). — When  a 
solution  of  sodium  carbonate  and  sodium  acetate, 
mixed  with  a  solution  containing  ergot  hioncine,  is  added 
under  specified  conditions  to  a  diazotised  sulphanilie 
acid  solution,  a  clear  yellow  colour  develops.  On 
addition,  after  30  seconds,  of  strong  sodium  hydroxide 
solution  to  this  mixture  a  red  colour  with  a  purple 
tinge  is  produced.  By  this  specific  test  ergotMoneine 
can  be  detected  in  a  dilution  of  about  one  in  five 
millions.  Quantitative  results  can  be  obtained  by 
matching  against  standards  made  from  known  amounts 
of  ergotMoneine  or  against  phenol-red  standards. 
Determinations  of  ergotMoneine  have  been  carried  out 
on  bloods  from  various  animals.  The  protein-free 
blood -filtrates  are  prepared  by  the  tungstic  acid 
method  of  Folin  and  Wu.  S,  S.  Zilva. 

Micro-determination  of  adenine  nucleotide 
content  of  Mood.  M.  V.  Buell  and  M.  E.  Perkins 
(J.  Biol.  Chain,  1928,  76.  95— 106),— Whole  blood  is 
freed  from  proteins  with  tungstic  acid ;  adenine 
nucleotide  is  precipitated  from  the  filtrate  with  excess 
of  uranyl  nitrate ;  the  precipitate  is  hydrolysed  with 
dilute  sulphuric  acid,  the  solution  freed  from  uranium, 
and  the  adenine  precipitated  as  the  silver  compound 
in  presence  of  gelatin;  the  resulting  solution  is  com¬ 
pared  nephelometrically  with  a  similarly  treated 
standard  solution  of  adenine.  The  error  of  the 
method  is  2 — 3  %,  Figures  are  given  for  the  adenine 
nucleotide  content  of  the  bloods  of  various  species, 
the  amounts  ranging  from  2 — 3  mg,%  for  ox  blood 
to  60 — 90  mg,%  for  pigeon  blood 

C.  R-.  Harington. 

Determination  of  amino-acids  in  blood  : 
Foliu’s  method.  S.  H.  Edgar  (Riochem.  J.,  1928, 
22,  1 62 — 167 } . — Figures  have  been  obtained  with 
Folin’s  colorimetric  method  (A.,  1922,  ii,  540)  which 
varied  according,  to  the  alkalinity  of  the  solutions; 
The  relative  rates  of  change  have  been  investigated. 
The  rate  of  increase  of  the  amino-acid-nitrogen  falls 


gradually  to  give  a  constant  value  at  an  alkalinity 
higher  than  that  used  by  Folin.  8,  S.  Zilva. 

Determination  of  oxalic  acid  in  blood,  urine, 
etc.  J.  Kiiouri  (Bull.  Soc,  Chim.  biol.,  1927,  9, 
957— -9 GO).— -Sec  A.,  1927,  689. 

Composition  of  the  blood  of  children.  G.  de 
Toni  (Clin,  pediatr.,  1926,  8,  449—493;  Chem.  Zentr., 
1927,  ii,  276).—  A  system  of  analytical  methods  is 
described.  A.  A,  Eldridge. 

Inorganic  substances  in  human  blood.  I. 
Cation  and  anion  content  of  normal  serum. 
W.  H.  Jansen  and  A.  M.  Loew  (Dents.  Arch.  klin. 
Med,  1927,  154,  195—220;  Chem.  Zentr.,  1927,  i, 
3099). — Average,  minimum,  and  maximum  values 
(mg.%)  for  human  blood  are  :  (cations)  sodium 
320,  315,  350;  potassium  20,  18,  22;  calcium  10*2, 
9*4,  1T0;  magnesium  2*34,  1*8,  2*8;  (anions)  chlorine 
360,  335,  370;  phosphorus  13,  10*1,  14*5;  sulphur 
14T5,  117,  166*6 ;  ratio  sodium  :  potassium  16*5, 
calcium  :  magnesium  4*0 — 5*0 ;  potassium  :  calcium 
2*0.  At  an  average  carbon  dioxide  tension  of  40  mm. 
the  carbonic  acid  capacity  is  118*6  mg.%  C02.  The 
chloride  :  hydrogen  carbonate  quotient  is  2*2. 

A.  A.  Eldridge. 

Calcium,  magnesium,  and  potassium  content 
of  muscular  tissue  and  blood.  M.  Oahanb 
(Compt.  rend.  Soc.  Biol.,  1927,  96, 1168—1169  ;  Chem. 
Zentr.,  1927,  ii,  709). — In  old  animals  (guinea-pigs, 
rabbits,  dogs,  cats)  the  calcium  content  of  the  mus¬ 
cular  tissue  and  blood  is  subnormal,  and  that  of 
magnesium  less  markedly  so,  whilst  the  potassium  con¬ 
tent  undergoes  no  regular  change.  A,  A.  Eldridge. 

Fariations  in  serum-calcium ,  P.  Meglitzky 
(Z.  ges.  exp.  Med.,  1927,  55,  13 — 16;  Chem,  Zentr., 
1927,  ii,  589). — In  hunger,  the  serum -calcium  of  cats 
rises  to  180%  of  the  normal  value,  and  later  falls  to 
subnormal  values.  Nephrectomy  causes  a  rapid 
increase,  followed  by  a  premortal  fall.  Mercuric 
chloride  poisoning  and  splenectomy  cause  a  fall. 

A.  A.  Eldridge. 

Condition  of  serum-calcium  and  its  patho¬ 
logical  significance.  K.  Klinke  (Klin.  Woch., 
1927,  6,  791—794;  Chem.  Zentr.,  1927,  i,  3203).— 
Calcium  is  present  in  serum  in  the  following  forms  : 
ionised ;  soluble  complex  or  molecular  salt ;  salt 
adsorbed  on  protein.  The  three  forms  are  not  only 
in  equilibrium,  but  also  are  related  chemically. 

A.  A.  Eldridge. 

Condition  of  calcium  in  serum.  A.  Nitschke 
(Riochem.  Z.,  1928, 192,  123 — 127). — The  equilibrium 
constant  of  saturated  solutions  of  calcium  hydrogen 
carbonate,  determined  in  dialysis  experiments  by 
application  of  the  Donnan  theory,  is  K  =  [Ca‘ * ] [HC 03'  ]  / 
[H*]=2570  at  37°.  The  ionised  calcium  at  j)u  7*35, 
HCfcy  67*2  vol.-%  is  therefore  14*5  mg.-%.  The 
equilibrium  constant  for  a  similar  solution  of  calcium 
phosphate  at  37°  is  /i=[Ca“][HPO./]/[H-l=67  X  10W 
In  serum  afcpn  7*35,  phosphorus  content  3*7  mg.-%, 
and  calcium  content  16  mg.-%,  the  calcium  is  present 
2*4  mg.  as  molecular  calcium  hydrogen  phosphate, 
5*6  mg.  in  the  ionised  form,  and  about  2  mg.  as 
protein-calcium  (cf.  A.,  1926,  422,  1051). 

P.  W.  Clutterbuck. 


Conductivity  of  aqueous  salt  solutions  contain¬ 
ing  calcium  hydrogen  carbonate.  A.  Nitschke 
(Biochem.  Z.,  1928,  192,  128— 131).— Considerably 
greater  ionisation  is  detected  by  conductivity  measure¬ 
ments  in  aqueous  solutions  containing  calcium  hydro¬ 
gen  carbonate  than  appears  from  Kona’s  expression 
(A.,  1913,  i,  544).  For  such  solutions  the  mean 
equilibrium  constant  at  37°  is  3030,  a  value  agreeing 
fairly  well  with  that  obtained  by  the  use  of  the 
Do n nan  theory,  2,570  (see  preceding  abstract). 

P.  W,  Clutters uck. 

Determination  of  the  alkali  reserve  of  the 
blood.  S,  P.  Sun ee  (XII  Int.  Cong.  Physiol.,  1926, 
135 — 136 ;  Chem.  Zentr.,  1927,  ii,  305).— The  blood 
(10  ex.)  is  centrifuged  for  10  min.  with  potassium 
oxalate  (20  mg.),  and  4  c.e  of  plasma  mixed  with 
10  ex.  of  distilled  water.  The  pE  is  determined  electro- 
metrically  before  and  after  the  addition  of  0*1  c.c.  por¬ 
tions  of  OTA -hydrochloric  acid,  A.  A.  Eld  ridge. 

Comparative  buffering  power  of  blood  and 
body  fluids.  E.  Gellhgrn  (Pfl tiger’s  Arehiv,  1927, 
216,  253—266  ;  Chem.  Zentr.,  1927, 1,  2920—2921).— 
An  examination  of  body  fluids  of  echinoderms  with 
respect  to  acid -neutralising  and  buffering  power,  and 
nitrogen  content.  A.  A.  Eldridge. 

Copper  in  human  blood-serum,  O.  Warburg 
(Klin,  Woch.,  1927,  6,  1094 — 1095 ;  Chem.  Zentr., 
1927,  ii,  590). — Human  blood  serum  contains  looseW- 
combined  copper  in  relatively  large  quantities  (1 — 2x 
10~3  mg. /c.c.),  0-2—04%  of  the  total  quantity  of  iron. 
The  copper  can  bo  determined  colorimetrically  by 
means  of  ferrocyanide,  or  by  measuring  its  catalytic 
effect  on  the  oxidation  of  cysteine  by  atmospheric 
oxygen;  by  the  latter  method  10™5"  mg.  can  be 
detected,  and  the  effect  due  to  copper  can  be  readily 
differentiated  from  effects  due  to  iron  and  manganese. 

A.  A.  Eldridge. 

Micro- determination  of  chlorine  and  iron  in 
Mood  and  other  liquids,  F.  H.  Smirk  (Biochem. 
J.,  1928,  22,  201 — 207). — The  determinations  can  be 
carried  out  by  this  method  on  0*02—0*01  c.c.  of  the 
physiological  fluid  if  the  prescribed  conditions  arc 
fulfilled.  The  principles  of  the  methods  are  similar 
to  those  already  described  (ibid.,  1926,  21,  31 ;  Fow- 
weather,  A.,  1926,  443).  S.  S.  Zilva. 

Spreading  into  a  unimolecular  layer  as  a 
method  for  the  determination  of  blood-fat.  E. 
Gorter  and  F.  Grendel  (Biochem.  Z.,  1928,  192, 
431— 456).— The  usual  Langmuir- Ad  am  method  is 
used  for  measurements  of  unimolecular  layers  of  a 
variety  of  oils,  sterols,  phospha tides,  and  natural  fats 
and  is  adapted  for  the  determination  of  the  total - 
blood-fat  and  of  the  fractions  obtained  after  extrac¬ 
tion  with  light  petroleum.  The  total  blood- fat  may 
be  determined  with  small  quantities  (0  1 — -0*2  c.c.)  of 
blood  with  an  accuracy  of  1%,  but  the  light  petroleum 
extract  from  this  amount  of  fat  is  too  small  to  give 
a  sufficiently  large  surface  for  measurement .  The 
material  extractable  by  light  petroleum  is  therefore 
obtained  by  difference  of  the  total  fat  and  the  fat 
remaining  after  light  petroleum  extraction. 

P.  W.  Clutterbitck. 

Reaction  of  blood  in  the  determination  of  sex. 
Importance  of  manganese  mixtures  in  a  reaction 


for  the  determination  of  sex.  W,  W.  Prawdicz- 
Neminski  (Biochem.  X.,  1928,  192,  303 — 323). — A 
study  of  the  Manoilov  reaction  for  the  determination 
of  sex  shows  that  the  reagents  alone,  without  addition 
of  blood,  can  give  the  whole  scries  of  results  described 
as  “  male,”  <4  female,”  etc.,  reactions.  Variation  of 
the  concentration  of  hydrochloric  acid  from  9*52%  to 
0*1  lY  gives  all  these  reactions,  the  role  of  the  acid 
being  not  limited  to  the  change  of  pa  but  being  chiefly 
that  of  forming  ozone  and  chlorine  b}r  reaction  with 
permanganate.  The  type  of  reaction  obtained  in  the 
presence  of  organic  substances  then  depends  on  their 
oxidisability.  P.  W.  Clutterbitck. 

Influence  of  X-rays  on  certain  blood  con¬ 
stituents.  A.  Gigon  and  M.  Ludin  (Schweiz,  med. 
Woch.,  1926,  56,  814 — 816  ;  Chem.  Zentr.,  1927,  ii, 
278). 

Catalase  value  and  catalase  index  of  ox  blood. 
T.  Radeff  (Berlin  tierarzth  Woch.,  1926,  42,  781— 
782;  Chem.  Zentr.,  1927,  ii,  277).— The  normal 
catalase  value  is  about  8*54 ;  in  disease  it  is  reduced 
without  reduction  of  the  catalase  index  (catalase 
value  /erythrocyte  value).  A,  A.  Eldridge. 

Action  of  arsenic  on  blood  ferments.  I. 
Parfentjev  (Yes fcn.  mikrobiol.  epidemic!.,  1926,  5, 
269 — 275 ;  Chem.  Zentr.,  1927,  ii,  446). — Amylase  and 
peroxidase  are  not  inhibited  by  arsenious  oxide  in 
vitro ;  catalase  is  markedly  inactivated  by  0*1%,  but 
very  dilute  solutions  stimulate  the  action  of  catalase 
and  peroxidase.  Only  a  high  content  is  disadvan¬ 
tageous  to  lipase.  In  acute  poisoning  of  rabbits  per 
os  there  is  no  disturbance  of  fermentative  processes. 

A.  A.  Eldridge. 

Action  of  arsenic  and  related  elements.  I. 
Significance  of  oxygen  for  arsine-hsemolysis. 
R.  Labes  (Arch.  exp.  Path.  Pharm.,  1928,  127,  125 — 
147). — Haamo  lysis  of  a  suspension  of  red  blood -cells  by 
arsine  does  not  occur,  or  takes  place  very  slowly,  if 
oxygen  is  removed  from  the  corpuscles  by  a  current 
of  an  inert  gas  (hydrogen  or  nitrogen)  or  carbon 
monoxide,  or  by  reduction  with  sodium  sulphite. 
The  addition  of  a  culture  of  pa  ram  ami  a  (as  a  reducing 
agent)  to  the  red  cell  suspension  has  a  similar  effect. 
Arsine- haemolysis  thus  requires  the  presence  of  oxygen 
and  this  is  supplied  by  the  oxy haemoglobin.  The 
significance  of  these  findings  is  discussed  but  no 
definite  conclusions  can  be  reached.  Within  the 
limits  cu  4x10'*’*  to  0*25  x  10™”  with  phosphate  buffers, 
Ci  i  has  no  significant  influence  on  arsine -haemolysis, 
but  high  concentrations  of  phosphate  tend  to  retard 
haemolysis.  A.  Wormall. 

Haemolysis.  Piettrb  and  Chretiex  (J.  Pharm. 
Cliim,,  1927,  [vin],  6,  5 — 20). — The  mechanism  of 
haemolysis  is  discussed  from  the  authors’  results  on 
the  haemolytic  power  induced  in  sheep’s  serum  by  the 
injection  of  stroma  solutions  prepared  by  dissolving 
dried,  pulverised  stroma  from  various  animals  in 
alkali.  The  action  of  sodium  chloride  as  a  haemolytic 
factor  is  rejected,  except  with  reference  to  its  action 
on  the  proteins  present,  whilst  the  existence  of  a 
sensitiser  is  postulated  as  a  definite  substance  which 
forms  a  stable  compound  with  the  strom  a -protein. 

E.  A.  Lent. 
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Influence  of  hydrogen-ion  concentration  on 
saponin  haemolysis.  L.  Kofler  and  Z.  Lazar 
(Arch.  Pharm.,  1927,  265,  610— 623).— There  is  dis¬ 
agreement  between  Mond  (A.,  1926,  856)  and  earlier 
workers  regarding  the  influence  of  hydrogen- ion  con¬ 
centration  on  haemolysis  by  sap  on  ins,  but  this  dis¬ 
agreement  is  now  found  to  be  only  apparent.  Actually, 
different  saponins  are  differently  affected,  and  they 
can  be  classed  in  two  groups.  In  the  first  group  the 
haemolytic  index  is  at  its  lowest  when  the  medium  has 
pu  8—9  and  rises  on  each,  side  of  this  point,  at  first 
slowly,  later  quickly,  until  at  pu  5*6  or  pR  10*48  acid 
haemolysis  or  alkaline  haemolysis,  respectively,  super¬ 
venes.  To  this  group  belong  “  saponin  pur,  albiss,,” 
digitonin,  smilacin,  eye  lam  in,  horse-chestnut  saponin 
(Merck),  the  saponins  from  Primula  veris  and  P.  eliaior , 
quillaia  saponin,  and  Gypsophila  saponin.  In  the 
second  group  the  haemolytic  index  is  the  lower  the 
higher  the  figure  for  pn,  i.e.,  there  is  practically  no 
haemolytic  action  until  just  before  alkaline  haemolysis 
takes  place,  whereas  on  the  acid  side  the  haemolytic 
index  is  very  high.  To  this  group  belong  14  saponin* 
gercinigt  ”  (Kahlbaum),  senegrin,  and  sapindus 
saponin  (two  commercial  preparations).  The  be¬ 
haviour  of  this  second  class  is  probably  to  be  accounted 
for  on  chemical  grounds.  In  some  of  the  above  tests 
parallel  experiments  were  made  with  products 
specially  purified  by  electro -dialysis.  In  all  the 
experiments  cow’s  corpuscles  were  used ;  they  were 
washed,  and  the  suspensions  were  made  up  with 
Jariseh’s  phosphate  buffer  solution.  The  haemolytic 
action  of  saponins  is  different  according  as  washed 
or  unwashed  blood  corpuscles  are  used ;  moreover, 
the  effect  of  the  serum  present  depends  on  the  saponin 
used,  thus,  when  digitonin  acts  on  washed  blood 
corpuscles  it  is  about  11%  more  active  than  when 
it  acts  on  unwashed  corpuscles,  whereas  the  difference 
when  Gypsophila*  saponin  (purified  by  electro-dialysis) 
is  used  is  452%.  This  effect  of  serum  is  attributed 
to  the  presence  of  cholesterol  and  other  compounds, 
and  to  the  buffering  action  on  the  already  slightly 
acid  saponin  solution.  Experiments  showed  that 
surface  activity  of  saponin  solutions  and  their  haemo¬ 
lytic  action  bore  no  relationship  to  one  another. 

W.  A.  Silvester. 

Pancreas  as  a  source  of  the  fibrin  ferment  in 
blood,  W,  N.  Boldyrev  and  A.  W.  Boldyrev 
(XII  Int.  Cong.  Physiol.,  1926,  22 — 23  ;  Chem.  Zentr,, 
1927,  i,  3015). — Total  or  partial  extirpation  of  the 
pancreas  increases  the  coagulation  time.  Later  the 
blood  regains  its  power  of  coagulation, 

A.  A.  Eldxudge. 

Antic oagulant  action  of  peptone  in  vitro. 
J.  0.  W.  Barratt  (Biochem.  J.,  1928,  22,  230—235). 
— Peptone  acts  on  fibrinogen  in  citrated  blood - 
plasma,  diminishing  its  amount.  It  is  without  action 
on  thrombin.  5,  S.  Ztlva. 

Heparin.  W,  H.  Howell  (XII  Int.  Cong, 
Physiol,  1926,  80;  Chem.  Zentr.,  1927,  ii,  277). — 
Heparin,  an  anticoagulant  prepared  from  liver,  con¬ 
tains  calcium  and  sulphate,  but  no  protein,  amino- 
acid,  or  phosphorus.  It  may  be  a  conjugated 
glycuronic  acid  of  giucosidic  structure. 

A.  A.  Eldridge. 


Chemical  changes  in  muscle.  I.  Methods  of 
analysis.  E.  Boyland  (Biochem,  J.,  1928,  22, 
236 — 244) . — The  minced  muscle  is  extracted  with 
cold  alcohol.  Glycogen  is  determined  by  a  modified 
Pfliiger’s  method  in  the  alcohol- insoluble  residue. 
After  removing  the  alcohol  from  the  filtrate,  the 
fraction  is  cleared  of  lip  ins  and  protein  by  precipitation 
either  with  ammonium  sulphate  or  with  phospho- 
timgstie  acid.  In  the  first  procedure  the  solution  is 
extracted  with  ether  to  remove  the  lactic  acid  and 
the  sugars  are  determined  by  Hagedorn  and  Jensen’s 
method  (A.,  1923,  ii,  265)  in  the  extracted  solution 
after  hydrolysis.  In  the  second  procedure  the  hexoses 
are  removed  from  the  solution  by  precipitation  with 
copper  sulphate  and  calcium  hydroxide.  For  the 
determination  of  lactic  acid  a  modified  Clausen’s 
method  in  which  steam -distillation  was  combined  with 
oxidation  was  employed,  S.  S.  Zilva. 

Combination  of  potassium  in  muscle.  E. 
Raab  (Pfluger’s  Archiv,  1927,  216,  540—548;  Chem, 
Zentr.,  1927,  ii,  593).— The  results  of  Ncuschloss 
(ibid.,  213,  19)  are  not  confirmed.  In  frog  gastroc¬ 
nemius,  toad,  and  rabbit  muscle  all  th  potassium 
was  diffusible  with  sodium  chloride  solution. 

A.  A.  Eldridge. 

Vasodilator  constituents  of  tissue  extracts. 
Isolation  of  histamine  from  muscle.  W.  V. 
Thorpe  (Biochem.  J.,  1928,  22,  94 — 101 ). — Fresh  ox 
muscle  was  thoroughly  extracted  with  60%  alcohol 
and  after  removing  the  alcohol,  the  fat-free  aqueous 
extract  was  cleared  with  basic  lead  acetate,  and  the 
phospho tungstates  were  prepared.  The  latter  were 
extracted  with  acetone,  whereby  the  active  substance 
was  removed.  On  further  fractionation  by  the 
Kossel~Kutscher  method  the  histamine  was  found  in 
the  histidine  fraction.  After  allowing  the  carnosine 
nitrate  which  formed  the  bulk  of  this  fraction  to  crys¬ 
tallise  from  an  alcoholic  solution,  the  mother-liquor  was 
dried  with  baryta  and  extracted  with  alcohol.  After 
removal  of  alcohol  and  barium  a  crystalline  precipitate 
was  produced  by  the  addition  of  picric  acid.  From 
this  precipitate  histamine  dipicrate  was  isolated  by 
fractional  crystallisation.  The  amount  of  active 
substance  obtained  at  the  end  of  each  stage  in  the 
purification  was  estimated  by  the  action  on  the  cat’s 
blood -pressure.  The  distribution  of  the  depressor 
substances  in  sterile  extracts,  in  which  hydrolytic 
changes  were  avoided,  from  a  number  of  organs  of 
horse  and  ox  has  also  been  determined.  The  whole 
of  the  depressor  activity  of  the  alcoholic  extract  of 
muscle  is  most  probably  due  to  histamine. 

S.  S.  Zilva. 

Microchemical  studies  on  the  nervous  system. 
I.  E,  M.  May  (Bull.  Soc.  Chinn  biol,  1927,  9,  970— 
981).— See  A„  1927,  986. 

Metallic  lakes  of  the  oxa2ines  ( gaUamin-blue , 
gallocyanine),  and  ccelestin-blue  as  nuclear  stain 
substitutes  for  haematoxylin.  F.  Proescher  and 
A,  S.  Arkush  (Stain  Tech.,  1928,  3,  28 — 38). — The 
dyes  are  dissolved  in  5%  aqueous  ferric  ammonium 
sulphate  solution.  The  solutions  are  boiled  for 
2—3  min.,  cooled,  and  filtered.  The  iron  lakes  stain 
nuclei  a  deep  blue  or  bluish -black  in  3—5  min.  No 
differentiation  with  acid  is  required.  Ccelestin-blue 
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gives  the  most  stable  solution  and  is  recommended 
as  a  routine  nuclear  stain.  The  protoplasm  remains 
practically  colourless  and  counter-staining  with  acid 
dyes  (ethyleosin,  orange-6,  fuclisin)  gives  results 
similar  to  a  hsematoxylin  stain.  Staining  of  fat  with 
Sudan,  scar  let -red,  etc.  does  not  interfere  with  nuclear 
staining  by  these  dyes.  They  are  superior  to  hemato¬ 
xylin  as  stains  for  the  central  nervous  system.  The 
nature  of  the  staining  process  is  discussed. 

H,  W.  Dudley. 

Iodine  content  of  thyroid  in  the  Japanese 
foetus,  the  new-born  child,  and  at  the  age  of 
puberty,  T,  Nosaka  {Telia  endocrine!,  japon., 

1926,  2,  1—17), 

Adrenaline  content  of  the  suprarenals  of  vari¬ 
ous  mammals.  A.  Letjlier  and  P.  Gojok  (Compt, 
rend.  Soc.  Biol.,  1927,  96,  547 — 548 ;  Chem.  Zentr., 

1927,  ii,  102), — The  order  is  :  rabbit  (0-015%),  sheep, 
pig,  goat,  cow,  ox,  horse,  steer  (0*246%).  Keeping 
the  tissue  over  sulphuric  acid  in  a  vacuum  for  24  hrs. 
increases  the  adrenaline  content.  A.  A.  Eldridoe. 

Unsaponifiable  matter  from  the  stomach  oil 
of  Scymnorhinus  Uchia*  E.  D,  Kamm  (Biochem. 
J.»  1928,  22,  77 — 79). — The  unsaponifiable  matter  of 
the  oil  consists  mainly  (98%)  of  squalene,  butyl 
alcohol  (0*28%),  and  a  residue  (0-96%)  which  is 
chiefly  sclachyl  alcohol.  The  bulk  of  the  squalene 
was  obtained  by  distilling  the  oil  at  228— 230°/2  mm. 
A  much  smaller  yield  of  this  compound  was  derived 
from  the  unsaponifiable  fraction  by  distillation, 
Batyl  alcohol  crystallised  on  keeping  from  the  frac¬ 
tion  which  distilled  over  from  the  unsaponifiable 
fraction  at  190 — 225°/0*55  mm.  The  residue  of  the 
unsaponifiable  fraction  yielded  batyl  alcohol  on 
hydrogenation.  S,  8.  Zilva. 

Biological  significance  of  unsaponifiable  mat¬ 
ter  of  oils,  in.  Fish-liver  oils,  H,  J.  Ckannon 
(Biochem.  J.,  1928,  22,  51 — 59). — The  liver  oils  of  a 
number  of  fish  were  investigated.  The  oils  of  the 
Sdackii  differ  from  those  of  the  Teleostei  in  that,  in 
many  cases,  very  largo  amounts  of  unsaponifiable 
matter  occur  in  the  former.  In  the  liver  oils  of  the 
Sdackii  the  higher  the  percentage  of  unsaponifiable 
matter  in  a  given  oil,  the  lower  is  the  percentage  of 
sterol  in  that  fraction,  Squalene  was  not  detected  in 
the  liver  oils  of  any  of  the  fish  studied  save  in  those 
from  three  members  of  the  Squalidm  family.  The 
origin  of  squalene  is  discussed.  S.  S.  Zilva. 

.  Dipin.  distribution  in  normal  and  abnormal 
liver.  I.  Ox  liver,  E.  R.  Theis  (J.  Biol.  Chem., 

1928,  76,  107 — 1 14). — Formal  ox  liver  contains  4*6% 

of  total  lipins,  of  which  55%  are  phospholipins  and 
45%  fats ;  figures  are  given  for  the  distribution  of  the 
various  fatty  acids,  indicating  a  high  proportion  of 
adds  with  4  double  linkings.  In  liver  showing  the 
signs  of  fatty  degeneration,  both  the  total  amount  and 
the  iodine  number  of  the  phospholipin  fraction  are 
much  decreased,  C.  R.  Harington. 

Composition  of  intraocular  fluids.  I.  Ox 
and  horse.  E.  Tron  (Arch.  Oplitln,  1926,  117, 
677—692  ;  Chem.  Zentr.,  1927,  ii,  586). 

Composition  of  human  milk.  G,  D.  Elsdon 
(Analyst,  1928,  53,  78— 82).— Maximum,  minimum, 


and  average  figures  for  total  solids,  solids-not-fat,  and 
fat  are  recorded  for  529  samples  of  hum  an  milk  from 
86  subjects.  The  proteins  gradually  diminished  from 
2*2%  for  1  day  to  1*23%  for  50  days  to  9  months, 
and  the  ash  from  0*37%  to  0*2%,  whilst  the  fat 
increased.  Average  compositions  based  on  recorded 
figures  are  taken  as  :  1—7  days,  fat  3*0,  protein  2*1, 
lactose  6*8,  ash  0*3 ;  7—28  clays,  3*5,  1*6,  6*8,  and 
0*25;  1—9  months,  3*5,  1*3,  6*9,  and  0*22%.  Mixed 
fat  from  samples  taken  early  in  lactation  had  iodine 
value  35*9,  R  eieher  t-Meissl-Wollny  value,  3*4, 
Polenske  value,  1*9,  and  Kirschner  value  2*0. 

D.  G.  Hewer. 

Milk  composition  and  energy,  O.  R.  Overman 
and  F.  P.  Sanmann  (Illinois  Sta.  Rep.,  1926,  91—92). 
— Formulae  are  given  for  determining  the  energy  value 
of  milk.  The  true  heats  of  combustion  of  butter 
fat  milk  protein,  and  lactose  probably  lie  between 
Anderson’s  and  Abderhalden  and  Hammarsten’s 
values.  Chemical  Abstracts. 

Composition  of  milk  of  cows  receiving  cod- 
liver  oil.  E,  C.  V.  M attic k  (Biochem.  J.,  1928,  22, 
144 — 149). — The  addition  of  cod-liver  oil  to  the  diet 
of  the  cow  changes  the  chemical  composition  of  the 
milk.  An  increase  in  the  percentage  of  total  calcium 
and  in  the  time  of  coagulation  of  the  milk  by  rennet 
is  particularly  marked.  This  is  not  the  ease  when 
arachis  oil  is  added,  8.  S.  Zilva. 

Effect  of  beat  on  milk.  IV.  Iodine  content. 
H.  E.  Magee  and  A.  E.  Glennie  (Biochem,  J.,  1928, 
22,  11— 14),— Heat  causes  the  disappearance  by 
volatilisation  of  20%  or  more,  according  to  the 
duration  of  heating,  of  the  total  iodine  of  separated 
milk.  In  the  case  of  boiled  milk  the  evenness  of  the 
losses  suggest  that  limit  of  loss  produced  by  heat  is 
nearly  reached.  The  loss  of  iodine  is  due  to  volatilis¬ 
ation,  since  it  does  not  occur  after  potassium  hydroxide 
has  been  added  to  the  milk.  01  the  iodine  of  cow’s 
milk  83%  is  diffusible.  This  proportion  is  not  dis¬ 
turbed  by  heating  the  milk.  Milk -fat  contains  more 
iodine  than  an  equal  volume  of  separated  milk.  The 
iodine  associated  with  the  fat  is  most  probably 
chemically  bound  with  the  unsafcurated  fats  and  is 
therefore  not  diffusible.  S.  S.  Zilva. 

Elimination  of  yellow  vegetable  colouring 
matters  in  human  milk.  H.  Paffrath  and  A. 
Consten  (Z.  Kinderheilk.,  1926,  42,  51 — 59 ;  Chem, 
Zentr.,  1927,  ii,  110), — Carotin  and  xanthophyll  were 
separately  determined  in  human  milk  by  a  colori¬ 
metric  method.  The  use  of  vegetables  containing 
carotin  or  xanthophyll  increases  the  amount  of  those 
substances,  respectively,  in  the  milk.  Both  are 
present  when  white  vegetables  are  employed,  and 
must  in  this  case  originate  from  animal  foods. 

A.  A.  Eldridge. 

Mature  of  the  protein  surrounding  fat  globules 
of  milk.  R,  W,  Titus,  H.  H.  Sommer,  and  E.  B. 
Hart  (J.  Biol.  Chem.,  1928,  76,  237— 250).— Deter¬ 
minations  of  nitrogen  distribution,  sulphur  and  phos¬ 
phorus  content,  and  optical  rotation,  and  precipitin 
tests  indicate  that  the  protein  of  the  envelopes  of  the 
fat  globules  of  milk  is  probably  easei nogen. 

C.  R.  Harington. 
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Determination  ol  constituents  of  bile  alter 
injection  and  absorption  of  sodium  hydrogen 
carbonate.  P.  Carnot  and  Z,  Gruzewska  (Compt. 
rend,  Soe.  BioL,  1927,  96,  912;  Chem.  Zentr.,  1927, 

ii,  590 . 591}.— The  only  changes  arc  an  increase  in 

the  carbon  dioxide  and  a  decrease  in  the  pigment 
content,  A.  A.  Eldridge. 

Surface  activity  of  bile-acids,  I.  N,  A. 
Krajeyski  and  N.  Yedenski  {Biochem,  Z,,  1927, 
191,  241 — 249) .—Curves  showing  the  variation  of 
surface  tension  of  aqueous  solutions  of  sodium  glyco- 
c  hoi  ate  and  taurocholate  with  temperature  and  con¬ 
centration  are  obtained.  The  surface  tension  of  these 
solutions  in  relatively  high  concentration  decreases 
linearly  with  temperature,  the  temperature  coefficient 
and  also  the  total  surface  energy  (E)  being  smaller 
than  for  pure  water.  The  surface  tension  of  sodium 
glyeoeholate  in  small  concentration  (00121/)  de¬ 
creases  with  the  temperature  according  to  a  typical 
curve.  The  surface  activity  (G)  of  the  sodium  salts 
of  both  acids  in  small  concentration  is  very  large  and 
decreases  rapidly  with  increase  of  concentration.  The 
adsorption  limit  is  attained  very  rapidly  for  both 
solutions  (cf.  A.,  1927, 1104),  P.  W.  Clutterbuck, 

Colorimetric  determination  of  bile  salts  in 
duodenal  fluid,  M.  Cbxray  and  L.  Cony  (J, 
Pharm.  Chinn,  1928,  [viii],  7,  97 — 106). — The  method 
of  Herzfcld  and  Haemmerli  (A.,  1925,  i,  722)  has  been 
quantitatively  studied  and  modified. 

E.  H.  Sharpjles. 

Nephelometric  determination  of  trypsin  and 
pepsin  in  gastric  and  intestinal  juice.  Stability 
of  trypsin.  P.  Bona  and  H.  Kleinmann  (Klin, 
Woch.,  1927,  6,  1174 — 1 177  ;  Chem.  Zentr.,  1927,  ii, 
721) —The  authors’  method  depends  on  the  addition 
of  very  dilute  ferment  solutions  to  very  dilute  serum - 
albumin  or  sodium  casemate  solutions  brought  to  a 
suitable  acidity  bv  the  addition  of  acids  or  buffers. 
The  reaction  takes  place  at  37 c ;  samples  are  taken  at 
intervals,  the  ferment  action  being  immediately 
stopped  by  heating  or  by  changing  the  pn,  A  suit¬ 
able  reagent  is  then  added  to  the  solutions  to  produce 
a  stable,  homogeneous  opalescence  which  is  propor¬ 
tional  to  the  albumin  content.  The  samples  are 
compared  ncphelom e tr ically  with  that  taken  before 
the  addition  of  ferment,  due  allowance  being  made  for 
change  of  concent  rat  ion.  A.  A.  Eldridge. 

Buffering  power  of  urine,  S,  P.  Suner  (XII 
Int.  Cong.  Physiol,,  1926,  135;  Chem,  Zentr.,  1927, 
ii,  279). — The  buffering  power  of  urine,  which  is  much 
greater  than  that  of  blood,  is  a  function  almost 
exclusively  of  the  phosphate  content.  The  buffering 
curve,  a  straight  line,  is  constant  for  an  individual, 
but  varies  among  individuals.  A.  A,  Eldridge. 

Relation  between  colloids,  surface  tension, 
and  jr>a  of  urine.  S.  P.  Suner  (XII  Int.  Cong. 
Physiol.,  1926,  135;  Chem,  Zentr.,  1927,  ii,  279).— 
On  acidification  of  normal  urine,  the  fall  in  surface 
tension  runs  parallel  with  that  of  pH;  with  urine 
from  which  colloids  have  been  removed  with  animal 
charcoal,  the  surface  tension  is  unchanged  by  pro¬ 
gressive  acidification.  A.  A.  Eldridge. 


Urine  analysis.  A,  Jolles  (Arch.  Pharm.,  1927, 
265,  7 1 7 — 720) . — Piorkowski’s  paper  (ibid,,  1926,  264, 
460)  is  commented  upon.  When  thymol  is  used  as  a 
preservative  there  is  a  risk  that  erroneous  results  will 
be  obtained  in  the  Obermayer,  Jaffe,  or  Salkowski 
tests.  The  violet  colour  due  solely  to  the  thymol  is, 
however,  easily  distinguished  as  being  such  (cf.  Jolles, 
Z.  physiol.  Chem.,  1913,  87,  310),  Piorkowski  recom¬ 
mends  Spiegler’s  test  for  albumen,  but  this  test  some¬ 
times  gives  a  positive  indication  with  normal  urine, 
and  sometimes  fails  to  indicate  albumin  even  when 
it  is  present,  because  there  is  a  lack  of  sodium  chloride 
in  the  urine.  The  author  recommends  a  modified 
test,  of  which  details  are  given,  but  suggests  that 
reliance  should  not  be  placed  on  a  single  reagent.  As 
confirmatory  tests  the  ferro cyanide,  acetic  acid, 
sulphosalicylic  acid,  and  Spiegler  (as  modified)  are 
recommended  ;  the  last  of  these  is  the  most  sensitive. 

W.  A.  Silvester. 

Uric  acid  determination  in  urine  as  a  test  of 
kidney  function.  H.  Lucke  (Klin.  Woch.,  1927, 
6,  1275;  Chem.  Zentr.,  1927,  ii,  1380). 

Manganese  in  urine.  It.  F.  McCrackan  and 
E.  Passamaneck  {Arch,  path,  lab,  med.,  1926,  1, 
585 — 589 ;  Chem.  Zentr.,  1927,  ii,  279). — By  colori¬ 
metric  determination  in  the  ash  of  normal  urine 
evaporated  with  nitric  acid,  0-02  mg.  [%  ?]  of  man¬ 
ganese  was  found.  A.  A.  Eldridge. 

Determination  of  Mppuric  and  phenaceturic 
acids  in  urine,  E.  J,  Wayne  (Biochem.  J.,  1928, 
22,  183 — 187). — The  urine  is  boiled  with  sodium 
hydroxide  and  hydrogen  peroxide  to  liberate  the 
benzoic  and  phenylacetic  acids.  After  neutralisation 
and  treatment  with  bromine  the  solution  is  filtered, 
the  filtrate  acidified  with  sulphuric  acid  and  extracted 
with  other.  The  ethereal  extract  is  washed  with  an 
acidified  saturated  solution  of  sodium  chloride,  trans¬ 
ferred  to  a  special  apparatus  in  which  the  solvent  is 
evaporated  and  the  acids  are  sublimed  and  trapped 
in  a  cot  ton- wool  plug.  The  sublimed  acids  after 
being  weighed  are  washed  out  with  90%  alcohol  and 
titrated.  The  titration  serves  as  a  check  on  the 
weight  if  the  pure  acids  are  present  alone  and  with 
mixtures  of  benzoic  and  phenylacetic  acids  it  serves 
to  determine  the  relative  amount  of  each.  Duplicate 
experiments  on  the  different  samples  of  urine  by  this 
method  giving  0*2— 0*3  g.  of  sublimate  were  found  to 
agree  to  within  0*07  g.  Using  a  dog’s  urine  of  known 
hippuric  acid  content  an  average  of  97%  of  added 
hippurie  acid  was  recoverable  as  benzoic  acid, 

S.  S.  Zilva, 

Determination  of  urobilinogen  in  urine  and 
faeces.  A,  Adler  {Dents.  Arch,  Min,  Med.,  1927, 
154,  238—248 ;  Chem.  Zentr,,  1927,  I,  3213), — 
Isolation  of  urobilinogen  is  necessary  for  its  accurate 
determination;  a  suitable  extraction  apparatus  has 
been  constructed.  A.  A.  Eldridge. 

Kahn’s  albumin-/!  reaction  In  serum.  K. 
Posener  and  W.  Behrens  (Klin,  Woch.,  1927,  6, 
853— S54;  Chem.  Zentr.,  1927,  ii,  148). — A  dis¬ 
cussion  of  the  diagnostic  value  of  Kahn’s  reaction. 

A.  A,  Eldridge. 

Deposition  of  calcium  and  Iron  in  the  brain. 
E.  C.  Eaves  (Brain,  1926,  49,  307 — 332 ;  Chem.  Zentr,, 
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1927,  ii,  273}.— Certain  pathological  conditions  lead 

to  an  excessive  storage  of  calcium  and  iron  in  the 
brain.  "  A.  A.  Eldridge, 

Lactic  acid  content  of  pathological  discharges. 
R.  Sen eller  (Munch,  med.  Woch.,  1927,  73,  1379 — 
1881 ;  Chem.  Zentr,,  1927,  i,  3100). 

A.  A.  Eldridge* 

Analysis  ol  urethral  calculus.  E.  Lobstein 
(J.  Pharm.  Chinn,  1927,  [viii],  8,  150— 159).— The 
calculus  consisted  principally  of  calcium  phosphate 
and  contained  small  amounts  of  ammonium  mag¬ 
nesium  phosphate,  calcium  carbonate,  ammonium 
urate,  and  cystine.  E.  A.  Lunt. 

Activity  ol  catalase  in  normal  and  neoplastic 
tissues.  A.  II.  Roffo  and  B,  Barbara  (Bol.  inst. 
mod.  exp.,  1928,  2,  599—604;  Chem.  Zentr.,  1927, 
ii,  446).— The  catalase  activity  decreases  in  organs 
in  the  order  liver,  kidney,  heart,  lungs,  spleen,  and 
appears  to  be  increased  in  the  organs  of  cancerous 
animals.  The  oxidation-reduction  relation  is  dis¬ 
turbed,  the  reduction  phenomena  being  more  marked 
in  neoplasms.  A.  A.  Eldridge. 

Occurrence  and  detection  of  arginine  in 
cystinuria.  F.  A.  Hoppe-Seyler  (Deut,  Arch, 
klin.  Med.,  1927,  154,  97—108 ;  Chem.  Zentr.,  1927, 
i,  3100).— Arginine  was  detected  in  the  urine  in 
cystinuria  by  precipitation  with  flavianic  acid, 
decomposition  of  the  precipitate  with  barium  hydr¬ 
oxide,  purification  with  phosphotungsfcic  acid,  and 
treatment  of  the  filtrate  with  cupric  carbonate, 
forming  rib arginine-copper  nitrate, 

A.  A.  Eldridge. 

Glycolysis.  I.  Glycolysis  in  blood  of  normal 
(non-diabetic)  dogs.  B.  Rohny  (Biochem.  Z., 

1928,  192,  1  — 7).— Glycolysis  in  normal  (oxalated) 

blood  proceeds  far  more  rapidly  at  37°  than  at  lower 
temperatures,  but  is  inhibited  at  56°,  Glycolysis  also 
takes  place  in  serum,  but  is  decreased  or  compensated 
for,  especially  in  the  first  hour,  by  a  parallel  formation 
of  sugar.  Since  the  blood- sugar  concentration  is 
far  greater  in  serum  separated  from  clot  than  in 
serum  in  contact  with  clot,  it  is  considered  that  clot 
contains  a  substance  inhibiting  increase  of  sugar 
concentration,  P.  W,  Clutterbuck. 

Glycolysis.  II.  Glycolysis  in  the  blood  ol 
diabetic  (depancreatised )  dogs.  Z,  Asz6di  {Bio¬ 
chem,  Z.,  1928,  192,  8 — 13), — The  processes  of 
formation  of  sugar  and  of  glycolysis  (cf.  preceding 
abstract)  occur  similarly  in  the  blood  of  both  normal 
and  diabetic  (depancreatised)  clogs  and  the  glycolytic 
enzyme  remains  active  in  presence  of  oxalate,  its 
activity  increasing  at  temperatures  up  to  37°  and 
being  inhibited  at  56°,  '  P.  W.  Clutterbuck. 

Quantitative  variation  of  alloxurie  substances 
in  urine  of  diabetics  in  connexion  with  insulin 
therapy.  G.  Giorgi  (Prob.  nutriz.,  1926,  3,  41 — 54  ; 
Chem*  Zentr.,  1927,  ii,  279),— Administration  of 
insulin  causes  an  immediate  increase  in  the  excretion 
of  alloxurie  substances.  A.  A.  Eldridge. 

Behaviour  of  the  Moo d-sugar  in  diabetes  after 
administration  of  various  carbohydrate  carriers 
per  os,  with  and  without  insulin.  H.  MaUER- 
hofer  (Z.  klin.  Med.,  1927,  105,  041—860;  Chem. 


Zentr.,  1927,  ii,  710). — Oatmeal  appears  to  reduce 
glycosuria;  the  effect  of  barley  is  less  marked  and  is 
followed  by  sugar  excretion.  A.  A.  Eldridge, 

Action  of  nickel  and  cohalt  salts  on  the  hypo- 
glyeaemic  effect  ol  insulin  on  diabetics.  M. 
Labbe,  H.  Rouse  ah,  and  F.  Nepveux  (Conipt,  rend., 
1928,  188,  181 — 183). — Injections  of  nickel  and 
cobalt  chlorides  Into  diabetic  and  normal  human 
subjects  have  no  effect  on  the  blood-sugar,  nor  do 
these  salts  increase  the  effect  of  insulin  in  human 
diabetics  as  they  do  with  dogs  and  rabbits  (cf.  A.,  1926, 
869).  B.  W.  Anderson. 

Iodine-starch  test  of  body  fluids.  Deductions 
from  tests  of  external  secretion  of  pancreas  in 
diabetes,  in  diseases  of  the  gall-bladder  and 
pancreas,  and  in  a  normal  condition.  A,  Bass- 
ler  (Arch.  Int.  Med.,  1928,  41,  18— 41) —Suggested 
modifications  of  the  test  proposed  by  the  author 
(ibid,,  1925,  35,  162)  for  pancreatic  activity  are 
discussed.  The  results  are  given  of  the  application 
of  the  test  to  many  types  of  body-fluid  and  it  is 
claimed  that  the  test  is  valuable  clinically.  Emphasis 
is  laid  on  the  power  of  sugar  and  dextrin  to  combine 
with  iodine  and  on  the  effect  of  this  on  the  determin¬ 
ation  of  diastase,  W.  O,  Kermack. 

Coefficient  of  dysdeaminisation,  Relation  be¬ 
tween  certain  non -protein  nitrogenous  sub¬ 
stances  of  the  blood  as  evaluation  of  ureogenetic 
function.  P,  Cristol,  A.  Puech,  and  Tiuyas 
(Compt.  rend.  See.  Biol.,  1927,  98,  676—677;  Chem. 
Zentr,,  1927,  i,  2749). — The  “  coefficient  of  dysdo- 
aminisatlon  ”  is  the  relation  (polypeptide-  -f  amino- 
acid  -  nil  rogen) /(polypeptide  -  -f  amino  -  acid  -  +  urca- 
nitrogen) ;  its  value  (30 — 35%)  is  lowered  in  renal 
disease  and  raised  in  hepatic  derangement. 

A.  A.  Eldridge. 

Lactic  acid  in  blood,  particularly  In  hepatic 
disease.  G.  Noah  (Klin.  Woeli.,  1927,  8,  1465 — 
1466 ;  Chem.  Zentr.,  1927,  ii,  1362). — The  blood - 
lactic  acid  of  rabbits  is  occasionally  raised  by  the 
Injection  of  a  lethal  quantity  of  phosphorus.  In 
human  liver  disease  the  (fasting)  value  is  normal,  but 
high  values  were  finally  obtained  in  two  cases  of 
atrophy.  Blood  from  a  malignant  tumour  showed 
a  high  lactic  acid  and  a  low  sugar  value. 

A.  A.  Eldridge. 

Technique  and  interpretation  of  the  van  den 
Bergh  test  [for  bilirubin].  R,  E.  Steen  (Irish 
J.  Med.  Sob,  1927,  [vi],  No.  21,  573— 582).— A  modified 
technique  for  the  detection  of  hepatic  bilirubin  is 
described.  Chemical  Abstracts, 

Iodine  content  of  mussel  shells  [and  its  rela¬ 
tion  to]  the  goitre  problem.  II.  E.  Wilke- 
Dorfdrt  (Biochem.  Z,,  1928,  192,  73 — 82),— The 
amount  of  iodine  in  the  shells  of  a  large  number  of 
different  kinds  of  these  animals  is  tabulated  and 
discussed  in  relation  to  their  source  and  to  the  goitre 
problem  (cf.  A.,  1927,  642).  P.  W.  Clutterbuck. 

Possible  increase  of  guanidine  in  blood  in 
hypertension.  R.  H.  Major  and  G,  J.  Weber 
(Arch.  Int.  Med.,  1927,  40,  891— 899).— By  the  use  of 
a  modification  of  the  colorimetric  method  previously 
described  by  the  authors  (cf.  Bull.  Johns  Hopkins 
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Hosp.,  1927,  40,  85)  small  increases  in  the  amount  of 
guanidine  in  the  blood  have  been  found  in  cases  of 
arterial  hypertension  and  larger  increases  in  cases  of 
unemia.  W.  0.  Kermack. 

Amino-acid  content  of  blood  of  children  in 
health  and  in  disease,  S.  H.  Edgar  (Bioehem.  J., 
1928,  22,  168 — 172). — ‘ The  amino-acid  nitrogen  in 
fasting  bloods  is  consistently  lower  than  in  non* 
fasting.  The  mean  difference  is  0*74  mg.«%.  In 
rheumatism  and  chorea  with  or  without  carditis  there 
is  no  change,  in  nephritis,  on  the  other  hand,  and  still 
more  in  renal  and  coeliae  infantilism  there  is  a  lowering 
in  the  amino-acid  nitrogen,  S.  S,  Zilya. 

Changes  in  catalase,  lipase,  and  amylase  con¬ 
tent  of  blood  of  infants  in  digestive  disturbances. 
M,  Manicatide,  A.  Dambovic.ea.nu,  and  A,  Rosianu 
(Compt.  rend.  See,  Biol,,  1927,  96,  1243—1244; 
Chem,  Zentr.,  1927,  ii,  797), — Infantile  cholera  and 
dyspepsia  activate  catalase,  but  do  not  affect  lipase 
and  amylase ;  athrepsia  and  dyspepsia  with  dystrophia 
reduce  the  activity  of  the  lipase,  the  catalase  and 
amylase  remaining  unaffected.  During  recovery  the 
activity  of  the  lipase  and  amylase  is  increased,  A 
quinine-resistant  lipase  was  found  in  the  serum  in 
infantile  cholera,  A.  A.  Eldridge. 

Hydrogen-ion  concentration  of  faeces  of 
rachitic  children.  T,  Redman  (Bioehem.  J,?  1928, 
22,  1 5 — 2 1 ) . — There  was  no  definite  correlation 
between  the  different  stages  of  rickets  and  the 
values  of  the  fasces  of  the  patients  under  the  con¬ 
ditions  described.  The  pn  determinations  were  made 
by  means  of  the  quinhydrone  electrode. 

S.  S,  Zilya, 

Chlorides  and  inorganic  constituents  of  serum 
and  cerebrospinal  fluid  in  meningitis.  G,  C. 
Linder  and  E.  A.  Carmichael  (Bioehem.  J,,  1928, 
22, 46 — 50). — The  fall  of  chloride  concentration  in  the 
cerebrospinal  fluid  in  meningitis  is  dependent  on  a 
similar  fall  in  the  chloride  concentration  of  the  serum, 
the  relative  concentrations  in  the  two  remaining  the 
same.  The  associated  disturbances  are  an  increase, 
sometimes  largo,  of  the  hydrogen  carbonate  in  both 
fluids  and  a  small  decrease  in  total  base  in  the  cerebro¬ 
spinal  fluid.  Sometimes  a  greater  depletion  of  base 
occurs  in  cerebrospinal  fluid  and  in  serum,  and  in  such 
eases  the  hydrogen  carbonate  does  not  rise  and  may 
below.  S.  S.  ZtbVA. 

Potassium  and  calcium  in  serum  after  inges¬ 
tion  of  urea,  R.  E.  Mark  and  E,  Kohl-Egger 
(Zentr,  nin.  Med.,  1927,  48,  578—584;  Chem.  Zentr,, 
1927,  ii,  710), — Normally  the  potassium  content  of 
clog's  serum  shows  but  slight  changes  after  ingestion 
of  urea,  whilst  the  calcium  value  is  raised  and  main¬ 
tained  for  some  time  at  a  high  level.  In  renal 
insufficiency  the  potassium  content  gradually  rises 
and  later  falls,  the  calcium  content  exhibiting  no 
marked  change.  A.  A.  Eldridge, 

Cause  of  Andrewes r  diazo-test  for  renal 
inefficiency.  G.  A.  Harrison  and  R,  J,  Bromfielb 
(Bioehem.  J.,  1928,  22,  43—45), — Andrewes1  reaction 
(Lancet,  1924,  i,  590)  and  Pauly's  reaction  are  not 
identical.  Histamine,  tyramine,  tyrosine,  histidine, 
tryptophan,  indole,  and  skatole  do  not  give  the  former 


reaction,  A  cyclic  am  me  such  as  histamine  or  tyramine 
cannot  therefore  be  responsible  for  it  (ef.  Hewitt,  A,, 
1925,  i,  726),  Evidence  is  produced  that  the  substance 
in  uraemic  sera  responsible  for  Andrewes’  reaction  is 
an  indoxyl  compound,  presumably  potassium  indoxyl 
sulphate  (indican)  or  possibly  in  part  indoxyl 
glyeuronate,  S.  S,  Zilva. 

Tuberculosis.  I.  Plasma  proteins,  choles¬ 
terol,  and  corpuscle  volume,  L.  Eichelberger 
and  K.  L.  McCltjs: key  (Arch.  Ini.  Med,,  1927,  40, 
831 — 839). — As  compared  with  normal  the  blood 
plasma  of  tuberculous  patients  shows  an  increase  of 
fibrinogen  and  globulin  and  a  decrease  in  albumin, 
the  total  protein  being  increased.  The  total  cell 
volume  is  usually  below  normal,  whilst  the  cholesterol 
content  of  the  whole  blood  may  be  increased.  An  'in¬ 
creasing  or  stationary  hypercholesterolemia  indicates 
resistance  to  the  disease,  W,  0,  Kermack, 

Glutathione  content  of  organs  of  tuberculous 
guinea-pigs.  P.  Delobe  (Compt.  rend.  Soc.  Biol., 
1927,  96,  974;  Chem,  Zentr.,  1927,  ii,  272),— The 
glutathione  content  of  the  organs  of  guinea-pigs  is 
not  constant,  and  is  not  definitely  affected  by  experi¬ 
mental  tuberculosis.  As  with  dogs,  the  liver  contains 
most  and  the  lungs  least  glutathione. 

A.  A.  Eldridge. 

Cystinuria  in  tuberculosis.  R.  Monceaun 
(Compt,  rend.  Soc,  Biol,  1927,  96,  323—324;  Chem. 
Zentr.,  1927,  i,  3100),— The  coefficient  neutral /total 
sulphur  is  greatly  increased  in  tuberculosis.  Neutral 
sulphur  appears  in  the  urine  as  cystine ;  it  is  separated 
by  clarification  with  lead  acetate,  removal  of  the  lead 
with  hydrogen  sulphide,  concentration,  extraction 
with  ammonia,  concentration,  and  crystallisation, 

A.  A.  Eldridge, 

Chlorine  and  sodium  content  of  organs  in 
ursemia.  L,  Blum  and  D.  Broun  (Compt.  rend, 
Boo,  Biol,,  1927,  96,  640—842;  Chem,  Zentr,,  1937,  i, 
3014). — Uraemia  is  accompanied  by  chlorine  retention ; 
the  sodium  content  is  normal  or  increased  with 
oedema,  but  reduced  in  absence  of  oedema.  The  brain 
and  the  musculature  are  particularly  considered. 

A.  A.  Eldridge. 

Basal  metabolic  rate  of  students  in  Sydney, 
N.S.W.  E.  M,  Hindmabsh  (Austral.  J,  Exp,  Biol., 
1927,  4,  225 — 268). — The  basal  metabolic  rate  of 
76  subjects  has  been  determined  by  the  gasometer 
method,  by  Benedict’s  oxygen  absorption  method,  and 
by  King's  carbon  dioxide  output  method.  ’The 
methods  gave  respectively  average  reductions  of  8*9, 
9*6,  and  6*0%  for  men  and  of  10*5,  10*9,  and  7-3%  for 
women,  compared  with  the  Du  Bois  standard  values. 
It  is  suggested  that  these  reductions  are  due  to  the 
more  ready  muscular  relaxation  of  the  students  in 
the  warm  climate  of  Sydney.  E.  A.  Lust. 

Regulation  of  metabolism.  V.  Hunger  meta¬ 
bolism.  Dependence  of  muscular  glycogen  de¬ 
position  on  the  nervous  system.  VL  Neural 
regulation  of  glycogen  deposition.  E.  Wert¬ 
heimer  (Pfliiger’s  Archiv,  1927,  215,  779 — *795, 
796 — 803 ;  Chem  Zentr.,  1927,  i,  2570— 2591).— Even 
in  severe  lack  of  glycogen,  section  of  the  isehiatle 
nerve  or  Achilles  tendon  is  not  accompanied  by 
mobilisation  of  glycogen.  Adrenaline  acts  directly 
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on  the  liver,  but  through  the  nervous  system  on 
muscle.  In  severe  hunger  the  fat  deposition  in  the 
popliteal  space  after  section  of  the  ischiatie  nerve  is 
unchanged.  Results  with  dogs,  cats,  rabbits,  and 
guinea-pigs  aro  compared.  A,  A,  Eldridge, 

Changes  in  blood  and  urine  of  starving  pup¬ 
pies.  G,  W.  Pitcher  («J.  Biol.  Chem.,  1028,  76, 
319 — 329), — : New-born  puppies  were  deprived  of  food 
and  water,  with  the  result  that  the  body  temperature 
fell,  there  was  marked  retention  of  carbamide  and 
slight  retention  of  chlorides  in  the  blood,  the  oxygen 
and  water  content  of  the  blood  remained  unchanged, 
and  the  blood-sugar  fell  to  30  mg.~%  or  less,  without, 
however,  the  occurrence  of  hypoglycemic  convulsions. 
Puppies  6  weeks  old  showed  similar,  but  much  less 
marked  reactions  to  starvation.  Mo  inanition  fever, 
such  as  occurs  in  human  infants  and  is  associated 
with  similar  changes  in  the  blood,  was  ever  observed  in 
these  animals,  (X  R.  Hartngtoh. 

Pentose  metabolism.  II.  Disposal  of  l-arab- 
inose  and  of  d-xylose  in  the  rabbit.  R,  C, 
Corley  (Jt  Biol,  Chem,,  1928,  76,  23 — 30). — Oral 
administration  of  Larabinose,  with  or  without 
dextrose,  caused  no  change  in  the  blood  or  urine ; 
after  intravenous  injection,  the  excess  of  arabinose 
disappeared  from  the  blood  within  3  hrs.  in  the  normal 
or  insulin-treated  rabbit,  but  was  still  marked  after 
4  hrs.  in  the  rabbit  suffering  from  tartrate  nephritis. 
With  oral  doses  of  d-xylose  up  to  2  g.  per  kg.  the 
maximum  concentration  attained  in  the  blood  and 
the  rate  of  excretion  in  the  urine  was  proportional 
to  dosage ;  larger  doses  had  no  Increased  effect ; 
simultaneous  administration  of  dextrose,  and,  to  a 
smaller  extent,  of  lamilose,  diminished  the  absorption 
of  xylose.  0.  R.  Harimgtok. 

Metabolism  of  lactose.  III.  Galactose  toler¬ 
ance  in  the  rabbit.  R.  C.  Corley  (J.  Biol.  Chem., 
1928,  76,  3 1 — 42) .—Similar  results  were  obtained 
with  galactose  to  those  already  observed  (cf.  preceding 
abstract)  with  db  xylose.  In  presence  of  large  amounts 
of  dextrose,  removal  of  galactose  from  the  intestine 
can  take  place  without  corresponding  increase  in 
the  blood ;  this  process  of  removal  is  probably  not 
bacterial.  A  dose  of  dextrose  given  subsequently 
to  one  of  galactose  reduced  the  concentration  of  the 
latter  in  the  blood,  C.  R.  Harington. 

Effect  of  muscular  work  on  endogenous  tissue 
catabolism.  H,  H.  Mitchell  and  J.  H.  Kruger 
(J.  Biol.  Chem.,  1928,  76,  55 — 74). — The  endogenous 
tissue  catabolism  of  rats,  as  measured  by  the  urinary 
excretion  of  creatinine,  was  not  increased  by  muscular 
work  when  the  diet  contained  much  carbohydrate  and 
little  fat  or  much  fat  and  little  carbohydrate.  It 
follows  that,  in  the  presence  of  sufficient  non-nitro¬ 
gen  o  us  food  material  to  meet  the  energy  requirements, 
tissue  breakdown  is  not  a  necessary  result  of  muscular 
work.  C.  R.  HabhsGTON. 

Chemical  changes  in  the  proteins  of  muscular 
tissue  when  passing  into  rigor.  H.  R.  Hewer, 
H.  Jairam,  and  S.  B,  Schryver  (Biochem.  J.,  1928, 
22,  142 — 143) . — The  experiments  were  carried  out 
with  the  gastrocnemius  and  sartorius  muscles  of  the 
frog.  When  the  muscle  was  thrown  into  boiling 


20%  hydrochloric  acid  for  hydrolysis  immediately 
after  excision  it  gave  a  single  twitch  when  coming 
into  contact  with  the  hot  vapour  or  liquid.  Under 
these  conditions  about  80%  of  diamino-nitrogen  was 
obtained.  If  the  preliminary  twitch  was  abolished 
by  previous  treatment  of  the  animal  with  either 
urethane  or  p-eucaine  the  figure  fell  to  26 — 27%.  If, 
on  the  other  hand,  the  muscles  were  allowed  to  pass 
into  rigor  by  remaining  in  a  moist  chamber  for  about 
20  min.  at  40°  the  diamino-nitrogen  rose  to  36%. 
This  sank  to  about  30—31%  when  the  muscles  were 
allowed  to  pass  out  of  rigor  by  keeping  for  several 
hours  at  40°.  The  results  are  very  analogous  to  the 
results  obtained  by  the  treatment  of  gelatin  with 
acids  (cf,  Knaggs,  A,,  1923,  i,  1143;  Schryver  and 
Bus  ton,  A.,  1927,  785;  Thomley,  this  vok,  81). 

S.  8.  Zilva. 

Dehydrogenation  of  succinic  acid.  A.  Hahh 
and  W.  Haarmann  (Z.  Biol,  1928,  87,  107—114).— 
Fumade  acid  is  primarily  formed  when  succinic  acid 
is  dehydrogenated  by  muscle  tissue  in  a  vacuum  in 
the  presence  of  methylene-blue  and  is  then  converted 
into  malic  acid  by  enzymic  action.  Other  products 
are  also  formed  in  smaller  amounts,  presumably  by 
dehydrogenation  of  malic  acid,  but  these  have  not 
been  identified.  The  criticism  by  Bach  and  Michlin 
(A.,  1927,  591)  of  the  theory  of  dehydrogenation  of 
succinic  acid  in  the  muselo-methylene-bluc  experi¬ 
ments  is  not  supported.  A  method  for  determining 
fumaric  acid  in  the  presence  of  malic  and  succinic 
acids  Is  described.  A.  Wormall. 

Cholesterol.  Ill,  Relation  of  the  adrenal 
gland  and  the  spleen  to  cholesterol  metabolism. 
14  S.  Randles  and  A.  Kotbson  (J.  Biol,  Chem.,  1928, 
76,  83 — 93). — Removal  of  the  spleen  or  of  the  adrenal 
glands  lias  no  effect  on  the  cholesterol  content  of  the 
blood  of  the  rat.  C.  R.  Harington. 

Lipin  metabolism  and  constitution.  H.  Much 
(Arch.  Frauenk.  Konst  it.,  1920, 12,  353—367 ;  Chem* 
Zentr.,  1927,  ii,  503). — A  discussion. 

A,  A.  Eldridge. 

Lipin  metabolism  and  generative  glands.  R. 
JaFFJfe  (Arch.  Frauenk.  Konstii.,  1926,  12,  368—376; 
Chem.  Zentr.,  1927,  ii,  282).— A  survey. 

A .  A.  Eldridge, 

Fat  metabolism.  I.  Influence  of  single  food¬ 
stuffs  on  Mood-lip  ins.  0,  W.  McClure  and  M*  E. 
Huntsikoer  (J.  Biol.  Chem.,  1928,  76,  1 — 18). — The 
nitrogen  and  dextrose  content  of  the  blood  were 
slightly  diminished  following  ingestion  of  fat  (oleic  acid 
or  olive  oil);  the  cholesterol  and  fatty  acid  content 
was  increased  by  all  types  of  foodstuff.  The  iodine 
numbers  of  the  cholesterol  fraction  showed  a  decrease 
after  all  types  of  food,  suggesting  qualitative  variations 
in  the  sterols  of  the  blood.  The  fatty  acids  of  the 
blood  were  increased  by  all  foods,  whilst  the  lecithin- 
phosphorus  was  affected  only  by  ingestion  of  oleic 
acid,  which  produced  an  increase.  Changes  in  the 
iodine  number  accompanying  increase  in  the  fatty 
acid  concentration  after  ingestion  of  oleic  acid  indicate 
that  the  increase  is  not  due  to  the  latter  acid  alone, 
and  in  general,  the  variations  in  blooddipins  observed 
in  these  experiments  arc  ascribed  to  mobilisation  of 
lipins  from  the  tissues,  O,  R*.  Hakotgtok. 
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Oxidation  of  phenyl-fatty  acids  in  the  animal 
organism*  H.  S.  Barer  and  E.  J*  Wayne  (Bio- 
chem.  J.,  1928,  22,  188 — 197). — Normal  phenyl- 
propionic,  phenylbutyrie,  phenylvaleric,  and  phenyl- 
hexoie  acids  when  administered  to  clogs  yield 
amounts  of  benzoic  and  phenylaeetie  acids,  as  the  case 
may  be,  which  indicate  that  the  fatty  acid  side-chain 
is  oxidised  quantitatively  in  accordance  with  the 
theory  of  p -oxidation.  Under  the  same  conditions 
pheiwlnonoic  and  phenyl decoic  acids  yield  smaller 
amounts  of  benzoic  and  phenylaeetie  acid,  respectively, 
than  would  be  expected  if  quantitative  (^-oxidation  of 
the  side-chain  takes  place,  which  suggests  that  some 
other  mode  of  oxidation  occurs,  in  addition,  with 
phenyl-fatty  acids  containing  side-chains  approaching 
in  length  those  of  the  higher  fatty  acids.  Cinnamic 
and  phe nylisocroton  ic  acids  yield  the  same  amounts 
of  benzoic  and  phenylaeetie  acids,  respectively,  as 
the  corresponding  saturated  acids. 

§’Phemjhu>7iok  acid ,  m.  p.  29 — 30° » was  prepared  by 
esterification  and  reduction  from  vrbenzoyloctoic  add , 
in.  p.  74*5 — 75°  (semicarbazone,  in.  p.  151*5 — 152°), 
obtained  from  azelaie  acid.  The  methods  for  the 
preparation  of  the  other  adds  are  given. 

S.  S*  Zilva. 

Nutritive  value  of  hydrogenated  oils.  B,  Ueno, 
Mi  Yamashita,  Y,  Ota,  and  Z.  Okumuba  (J.  Soc. 
Chem,  Ind .  Japan,  1927,  30,  378 — 385). — Olive  oil, 
cot  ton- seed  oil,  cod-liver  oil,  peanut  oil,  soya-bean 
oil,  sesame  oil,  and  deodorised  coconut  oil  were 
hydrogenated  at  120°  under  conditions  which  would 
not  destroy  vitamin- -A.  In  each  case  the  hydro¬ 
genated  oil  gave  a  result  superior  to  that  of  the 
original  oil.  This  is  attributed  to  the  fact  that  the 
hardened  oil  consists  chiefly  of  the  glycerides  of  the 
saturated  acids  and  of  the  oleic  acid  series,  which  are 
stable  to  light  and  air,  and  also  that  toxic  substances 
are  eliminated  during  purification  and  hydrogenation. 

Y.  Tomoba. 

Nutritive  value  of  fat.  III.  J.  Omn  (Biochem. 
Z.,  1928,  192,  428 — 430), — The  nutritive  value  of  a 
variety  of  natural  fats  is  determined  using  rats  by  the 
method  previously  described  (A.,  1926, 1272 ;  B.,  1926, 
930;  this  voL,  86),  vitamin- A  being  added  to  each 
in  order  to  prevent  disturbances  due  to  vitamin 
deficiency.  The  nutritive  values  of  the  fats  examined 
decrease  in  the  following  order  :  butter,  rapeseed  oil, 
arachis  oil,  olive  oil,  liver  fat,  herring  oil,  cotton-seed 
oil,  triolein,  beef  fat,  lard,  whale  oil,  and  sardine  oil. 
Liver  fat  does  not  appear  to  have  a  specially  high 
nutritive  value  and  its  therapeutic  importance  must 
depend  on  its  vitamin  content. 

P.  W,  Clutterbuck. 

Digestion  in  the  cockroach.  HI,  Digestion  .of 
proteins  and  fats.  V.  B.  W IGG LESWOrth  (Biochem. 
J*,  1928,  22,  150 — 161). — The  proteolytic  enzymes 
of  the  cockroach  consist  of  a  tryptase  and  a  peptidase, 
Feptase  is  absent.  The  tryptase  resembles  pancreatic 
trypsin  in  the  products  of  digestion,  the  relative 
production  of  14  free  acidity  and  f<  formaldehyde 
acidity  ”  during  digestion,  the  effect  of  salts,  and 
in  acting  on  proteins  only  on  the  alkaline  side  of  their 
isoelectric  point.  Its  range  of  activity,  however, 
extends  further  in  the  acid  direction.  The  peptidase 
is  present  in  the  Intestinal  secretion.  It*  has  been 


partly  separated  from  the  tryptase  by  adsorption 
and  it  appears  to  have  an  optimal  zone  of  activity 
about  pn  8*5.  Lipase  as  present  in  a  crude  emulsion 
of  the  cockroach  gut  is  usually  but  not  constantly 
activated  by  sodium  glycocholate,  but  is  not  activated 
by  phosphates  apart  from  their  influence  as  buffers. 
Its  optimal  zone  Is  around  pB  8*0.  It  is  almost 
inactive  at  the  normal  reaction  of  the  crop. 

S.  S.  Zilva, 

Digestibility  of  proteins  of  cotton  seed.  W,  D. 
Gallup  (J.  Biol  Chem.,  .1928,  76,  43—53).—' The 
coefficient  of  digestibility  (for  the  albino  rat)  of  the 
proteins  of  cotton-seed  meal  is  lower  than  that  of  the 
seeds  themselves ;  the  digestibility  of  both  m  reduced 
by  autoclaving.  Addition  of  gossypol  to  the  diet  in 
sub-lethal  amounts  had  no  effect  on  the  digestibility 
of  these  proteins.  C,  R,  Harington. 

Value  of  whole  potato  in  human  nutrition. 
S,  K.  Ron  and  A.  Klein  (Biochem.  J.,  1928,  22, 258 — 
260). — An  experiment  is  described  in  which  two 
adults,  a  man  and  a  woman,  lived  over  a  period  of 
187  days  In  nitrogen  equilibrium  and  in  good  health 
on  a  diet  in  which  the  nitrogen  was  practically  solely 
derived  from  the  potato.  The  daily  nitrogen  intake 
was  on  the  average  5*7  g.  for  the  man  and  3*8  g.  for 
the  woman.  B,  S.  Zilva. 

Nutritional  value  of  tuberin,  the  globulin  of 
potato,  S,  K.  Ivon  (Biochem*  J.,  1928,  22,  261— 
267). — Tuberin  appears  to  be  a  complete  protein 
from  the  dietetic  point  of  view.  Its  biological  value 
as  measured  at  an  8%  level  of  intake  by  Mitchell's 
method  is  71.  When  fed  to  rats  according  to  Osborne, 
Mendel,  and  Ferry's  method  a  maximal  gain  of  2  g. 
body-weight  per  g.  of  protein  ingested  was  found  at  a 
7—8%  level  of  intake.  S.  S.  Zilva. 

Relation  of  protein  to  mineral  metabolism. 
S.  Laittee  (Verb,  deuts.  Ges,  inn,  Med.,  1926,  330 — 
331;  Chem.  Zentr.,  1927,  ii,  283).— With  a  diet  rich 
in  carbohydrate  and  fat  and  poor  in  mineral  matter, 
there  was  an  increase  in  alveolar  carbon  dioxide 
tension  and  blood  alkali  reserve,  without  change  in 
nitrogen  excretion,  and  a  decrease  in  chlorine,  sodium, 
and  potassium.  Administration  of  hydrogen  chloride 
(oral)  and  sodium  di hydrogen  phosphate  (intravenous) 
reduces  the  alveolar  carbon  dioxide  tension,  the 
blood  alkali  reserve,  and  the  pK  of  the  blood,  but  there 
is  a  marked  increase  in  the  ammonia  and  nitrogen 
elimination.  A.  A.  Eldbidge. 

Sodium  chloride  and  protein  content  of  the 
serum  of  pigs  in  feeding*.  T,  Radeff  (Arch.  wiss. 
prakt.  Tierheilk.,  1926,  55,  300—305;  Chem.  Zentr., 
1927,  ii,  278). — The  sodium  chloride  content  of  fish 
meal  fed  to  pigs  docs  not  affect  the  sodium  chloride 
content  of  the  serum .  A.  A.  Eldkidge, 

Iron  metabolism,  II,  Iron  and  haemoglobin 
formation.  III.  Observations  with  animals 
kept  in  rarefied  air.  W,  Lintzel  (Z.  Biol.,  1928, 
87, 97 — 106, 137 — 144). — II,  Y oung  rats  from  the  same 
litter  have  been  fed  on  a  practically  iron-free  diet 
consisting  of  egg-white,  filtered  lard,  refined  crystalline 
sucrose,  specially  treated  rice,  and  vitamins  (milk 
and  orange  juice),  with  and  without  the  addition  of 
iron  in  the  form  of  ferric  chloride  or  diluted  ox-blood. 
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The  total  iron  content  of  the  animal  and  the  haemo¬ 
globin-iron  wore  determined  by  a  method  described. 
The  results  show  that  the  inorganic  iron  of  the  food 
can  be  utilised  for  the  formation  of  haemoglobin  and 
to  increase  the  total  body-iron,  whereas  equivalent 
amounts  of  haemoglobin-iron  are  without  significant 
effect.  It  is  calculated  that  one  half  to  two  thirds  of 
the  total  haemoglobin  present  has  been  synthesised 
from  inorganic  iron.  The  effect  of  inorganic  iron  in 
stimulating  growth  is  confirmed,  but  the  view  that 
inorganic  iron  stimulates  the  bone-marrow  is 
unnecessary. 

III.  Rats  were  kept  for  1—5  weeks  in  rarefied  air 
of  pressure  280  mm.  (corresponding  with  a  height  of 
8000  metres)  and  fed  on  a  mixed  diet.  The  body- 
weight  shows  a  decrease,  whilst  the  absolute  amount 
of  haemoglobin -iron  increases  op  to  100%,  the  total 
iron  increases  to  a  less  extent,  and  the  weight  of  tlio 
heart  (fresh  and  dry  matter)  also  increases.  After  3 
weeks  at  the  low  pressure,  acclimatisation  is  complete 
and  no  further  increases  in  the  iron  values  occur. 
Similar  experiments  with  rats  on  an  iron-free  diet 
indicate  that  no  appreciable  increase  (up  to  20% 
only)  in  the  haemoglobin-iron  occurs  at  the  expense  of 
the  rest  of  the  body- iron.  A.  Worm  all. 

Sulphur  metabolism.  H.  Flurih  (Progr.  mcd.5 
1926,  54,  1706—1713 ;  Chem.  Zentr.,  1927,  ii,  282).— 
A  critical  discussion.  A.  A.  Eld  ridge. 

Purine  metabolism.  Y.  Hue!  ear -pi  a  smic 
ratio  of  frogs.  R,  Truszkowski  (Biochem.  J., 
1928,  22,  198 — 200). — From  monthly  determinations 
over  a  period  of  more  than  a  year  it  is  concluded  that 
the  nuclear-plasmic  ratio  of  Eanu  esculenta  has  a 
value  of  approximately  double  that  of  mammals. 
It  is  highest  from  May  to  January,  the  value  falling 
slightly  during  the  periods  of  winter  sleep,  hunger,  and 
sexual  activity  which  follow.  The  existence  of 
specific  reserve  protein  in  the  cytoplasm  of  the  frog  is 
not  confirmed.  S.  S.  Zilva. 

Uricaemia  in  its  relation  to  nude  opr  ote  in 
metabolism.  I.  Uricacmic  equilibrium  and  the 
place  of  origin  of  endogenous  uric  acid.  II. 
Action  of  the  liver  on  degradation  products  of 
micleoproteins.  L.  Garot  fj,  physiol,  path,  gen., 
1926,  24,  525—540,  556^571 ;  Chem.  Zentr.,  1927, 
ii,  283). — Supply  of  micleoproteins  effects  a  reduction 
of  the  uric  acid  value  of  tho  blood  independently  of 
the  endogenous  blood  uric  acid  content.  There  is 
more  uric  acid  in  venous  than  in  arterial  blood. 
Liver  function  in  respect  of  purine  derivatives  is 
discussed.  A,  A.  Eldridge. 

I.  Influence  of  administration  of  active  iron 
oxide  and  of  radiothorium  on  the  formation  of 
blood  and.  on  metabolism  in  normal  rabbits,  In 
regard  to  the  urinary  C  ;  N  quotient,  II.  In¬ 
fluence  of  radiothorium  on  the  urinary  C  :  N 
quotient.  III.  Influence  of  narcosis  on  the 
urinary  C  :  N  quotient  (dysoxidisable  carbon  in 
urine  after  narcosis).  A.  A,  Goldbloom  (Biochem. 
2.,  1928,  192,  250—271,  272—297,  298— 302).— I. 
Attempts  to  increase  the  red  cell  count  of  the  blood  of 
normal  rabbits  having  failed,  similar  attempts  are 


made  using  simultaneous  administration  of  active 
iron  oxide  and  radioactive  substances.  With  daily 
peroral  administration  of  5  mg.  of  active  iron  oxide 
and  75  units  of  radiothorium  per  kg.,  the  C  :  N  ratio 
is,  but  the  red  cell  count  is  not  increased.  Increasing 
the  dose  of  radiothorium  to  150  units  or  more  led, 
however,  to  an  increase  in  the  number  of  red  cells. 

II.  Daily  peroral  administration  of  radiothorium 
(22—240  units  per  kg.)  causes  a  rise  of  urinary  G  :  N 
ratio  and  a  single  intravenous  injection  of  radio¬ 
thorium  (150 — 5000  units)  causes  in  rabbits  a  gradual 
rise  of  the  ratio. 

III.  The  urinary  0  :  N  ratios  in  dogs  before,  during., 
and  1—4  days  after  narcosis  by  morphine,  ether, 
ether  and  morphine,  chloroform  and  morphine,  or 
chloroform,  morphine,  and  atropine  arc  tabulated. 
Morphine,  morphine  with  chloroform,  and  morphine, 
chloroform,  and  atropine  did  not  affect  the  ratio,  but 
ether  and  ether  with  morphine  caused  considerable 
increase,  but  only  on  the  day  of  narcosis. 

P.  W.  Clutters  it  ck. 

Relation  between  (ci.)  external  hydrogen-ion 
concentration  and  (5)  thallium  salts  and  the 
rate  of  amphibian  metamorphosis.  J.  Beleh- 
radek,  J.  S.  Huxley,  and  F.  R.  Curtis  (Biochem.  J., 
1927,  22,  63—60). — -The  rate  of  metamorphosis 
induced  by  keeping  frog  tadpoles  in  weak  thyroid 
extracts  depends  on  the  pa  of  the  medium,  being, 
between  pa  6*8  and  8*0,  greatest  on  the  alkaline  side 
and  least  on  tho  acid  side.  This  effect  is  not  con¬ 
nected  with  variations  of  the  internal  pH.  In  tadpoles 
treated  with  free  iodine  no  definite  effects  of  different 
external  pa  could  bo  detected.  There  is  no  antagonism 
between  thallium  and  tho  metamorphosis-accelerating 
function  of  foreign  thyroid  or  of  the  tadpoles’  own 
thyroid  under  the  conditions  of  this  investigation. 

8.  S.  Zilva. 

Changes  of  the  liver  during  diminished  atmo¬ 
spheric  pressure  and  during  autolysis,  A.  Loewy  * 
and  J.  Leibowitz  (Biochem.  Z.,  1928, 192,  67 — 72). — 
The  previous  experiments  (A.,  .1927,  792)  on  the 
distribution  of  phosphorus  between  tho  ether  extract 
and  residue  of  the  normal  liver  and  of  the  liver  after  a 
period  under  reduced  pressure  are  repeated  using 
rabbits,  guinea-pigs,  and  rats,  this  time  care  being 
taken  to  use  reagents  free  from  phosphorus.  Tho 
results  with  rats  and  rabbits  are  indecisive,  but  with 
guinea-pigs  an  increase  of  ether- soluble  phosphorus 
(phospha tides)  during  diminished  pressure  from  5%  to 
15 — 36%  of  the  total  phosphorus  is  obtained,  thus 
confirming  the  former  result.  Autolytic  changes, 
although  not  totally  excluded,  do  not  account  for 
these  results.  P.  W.  Clutterbuck. 

Production  of  hyperglycsemia  by  subcutaneous 
injections  of  arsenious  oxide  in  the  rabbit.  F.  P. 
Underbill  and  A.  Dimick  (J.  Biol.  Chem,,  1928, 
76,  163— 170).— Injection  of  sub-lethal  amounts  of 
arsenious  oxide  into  rabbits  produces  marked  hyper- 
glycsemia,  accompanied  by  disappearance  of  glycogen 
from  the  liver  but  by  practically  no  glycosuria. 

TT  R.  Harington. 

Influence  of  arsenious  acid  on  respiration  and 
fermentation.  II.  K.  Dresel  (Biochem.  Z.,  1928, 
192,  351— -357). — In  continuation  of  previous  work 
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(A.,  1927,  73)  the  effect  of  different  concentrations  of 
arsenious  acid  and  the  action  of  dextrose  and  metallic 
salts  on  the  inhibition  by  arsenious  acid  of  respiration 
and  fermentation  of  yeast  arc  investigated.  Inhibition 
of  fermentation  by  arsenious  acid  is  always  somewhat 
less  than  of  respiration,  but  a  concentration  of  10wJ 
mol.  considerably  inhibits  both.  Increasing  the 
concentration  of  dextrose  decreases  the  inhibitory 
effect.  Iron,  manganese,  cobalt,  copper,  zinc,  and 
nickel  sulphates  all  inhibit  both  respiration  and 
fermentation  of  yeast.  If  respiration  and  ferment¬ 
ation  are  inhibited  by  2xl(H  mol.  of  arsenious  acid, 
addition  of  metallic  salts  then  causes  no  change* 

P.  W.  Clutterbuck. 

Action  of  arsenious  acid  on  the  respiration 
model,  especially  on  the  oxidation  of  tartaric 
acid  in  presence  of  iron.  3v.  Dresel  (Bioehem. 
Z.5  1928,  192,  358 — 368). — The  influence  of  temper¬ 
ature  on  the  oxidation  of  tartaric  acid  in  presence 
of  iron  is  investigated.  The  oxygen  utilisation  at 
21°  with  concentrations  of  iron  increasing  from 
Jf/4000  to  ilf/1000  after  60  min,  is  0—14-9  mm,3  of 
oxygen,  whereas  at  37°  it  is  134  to  >800  mm.3  The 
production  of  carbon  dioxide  is  equal  to  the  oxygen 
utilisation.  Arsenious  acid  inhibits  oxidation  of 
tartaric  acid  at  the  ordinary  temperature  and  at  37* 5°, 
the  greater  the  concentration  of  acid  the  greater  the 
inhibition,  and  the  inhibition  increases  with  the  time 
of  reaction.  Addition  of  iron  counteracts  the  inhibi¬ 
tion  of  oxidation  by  arsenious  acid. 

P.  W.  Clutterbttck. 

Value  of  cholesterol  determinations  in  blood 
in  lead  poisoning.  E.  Kuhn  (Zentr.  Gowerbehvg., 
1927,  14,  117—129 ;  Client.  Zentr.,  1927,  ii,  602).— 
In  lead  poisoning  the  cholesterol  content  of  the  total 
blood  is  frequently  higher  than  that  of  the  serum, 
whereas  the  reverse  is  normally  the  case.  The 
frequency  of  the  inversion,  however,  is  not  great 
enough  to  bo  regarded  as  specific  for  lead  poisoning. 

A.  A.  Eldridge. 

Aromatic  nitre-  and  amino -compounds  as 
blood-poisons.  W.  Lipschitz  (Zentr.  Gewerbehvg., 
1927,  14,  11—14;  Ghent.  Zentr.,  1927,  i,  2752).— In 
both  cases  the  chief  symptom  is  methamioglobinsemia. 
Oxygen  and  quinine  arc  antidotes, 

A.  A.  Eld  ridge. 

Influence  of  tetrahydro-p- -naphthyl amine  on 
tissue  oxidation  and  some  of  its  partial  pro¬ 
cesses.  U.  von  Euler  (Stand.  Arch.  Physiol., 
1927,  51,  129—135;  Chem,  Zentr.,  1927,  ii,  1365).— 
Decolor isation  of  methylene- blue  in  finely-minced 
muscle  (rabbit,  frog,  and  guinea- pig)  takes  place  more 
rapidly  in  presence  of  10“10  to  KH  (max.  1G”6)  parts  of 
tetrahydro-p-naphthylaminc,  and  more  slowly  in 
presence  of  10"3*  parts.  Washed  muscle  reacts  only 
in  presence  of  succinate  as  donator. 

A.  A.  Eldmdo'e. 

Influence  of  parasympathetic  poisons  on  blood- 
sugar  concentration.  I.  S.  Lang  and  M.  Vas, 
II.  S.  Lang  and  L,  Rico  (Bioehem.  Z.,  1928,  192, 
137—143,  172—175). — I.  The  action  of  pilocarpine, 
physostigmine,  muscarine,  choline,  and  atropine  on 
blood-sugar  concentration  is  investigated.  Sub¬ 
stances  which  stimulate  the  parasympathetic  system 
in  small  doses  decrease,  and  in  large  doses  increase, 


the  blood-sugar  concentration,  whilst  medium  doses 
show  a  diphasic  effect,  at  first  increasing  and  then 
decreasing.  Atropine  behaves  similarly,  but  choline 
in  large  doses  tends  to  decrease  rather  than  to  increase 
the  blood -sugar.  The  results  cannot  be  explained 
in  terms  of  variation  in  the  water  content  of  the 
blood. 

II.  Arecoline,  acetylcholine,  and  scopolamine  in 
small  doses  decrease  and  in  largo  doses  increase  the 
blood-sugar  concentration,  whilst  atropine  inhibits 
the  blood-sugar  lowering  effect  of  pilocarpine. 

P.  W.  Clutterbuck. 

Pharmacological  determination  of  atropine, 
J.  be  D.  Fernandez  (Arch.  exp.  Path.  Pharm,, 
1928,  127,  1 97—203) .—The  isolated  heart  of  the 
grass-  or  water- frog,  brought  to  a  standstill  by 
acetylcholine,  has  been  used  to  determine  the  strength 
of  atropine  solutions.  The  time  required  for  the 
latter  to  abolish  the  standstill  is  noted  and  com¬ 
pared  with  the  effect  of  suitable  standard  atropine 
solutions.  If  the  atropine  solution  is  not  too  strong, 
the  atropine  can  bo  washed  out  of  the  heart  com¬ 
pletely  by  Ringer  solution  and  several  successive 
determinations  can  be  made  on  the  same  heart, 

A.  Worm  all. 

Detection  and  determination  of  atropine  in  the 
smoke  of  Stramonium  cigarettes.  J.  de  D.  Fer¬ 
nandez  (Arch.  exp.  Path.  Pharm.,  1928,  127,  204 — 
211). — The  smoke  from  cigarettes  prepared  from 
Stramonium  leaves  was  drawn  through  acidified 
distilled  water  and  the  solution  purified.  The 
presence  of  atropine  in  these  solutions  was  demon¬ 
strated  by  the  chemical  tests  of  Vital!  and  of  Arnold, 
and  pharmacologically  by  the  effect  on  cat’s -eyes- 
and  by  the  relaxation  of  isolated  ox  bronchial  muscle 
contracted  by  pilocarpine.  The  determination  of 
atropine  was  made  by  the  frog’s  heart  method  (cf. 
preceding  abstract)  and  by  the  antagonistic  effect 
on  the  lowering  of  the  blood-pressure  of  the  cat  by 
acetylcholine.  The  purified  smoke  solution  from 
1  g.  of  leaves,  which  contain  about  3  mg.  of  alkaloid 
pet  g.,  contains  0T  mg.  of  atropine,  but  this  is  a 
minimum  figure,  since  much  alkaloid  is  destroyed 
during  purification.  A.  Wormall. 

Detection  ol  caffeine,  morphine,  and  barbit¬ 
uric  acid  derivatives  in  the  brain  [following* 
intravenous  injection].  Problem  of  sleep.  II. 
E.  Keeser  and  I.  Keeser  (Arch.  exp.  Path.  Pharm., 
1928,  127,  230 — 235). — Caffeine,  after  the  injection 
of  0T— 100  mg,  per  kg.  into  the  ear  vein  of  a  rabbit,, 
can  be  detected  by  a  sublimation  method  (cf.  A., 
1927,  1110)  in  all  the  parts  of  the  brain  examined 
when  the  animal  is  killed  J — 5  hrs.  after  the  injection. 
Aliev  the  injection  of  morphine  (0*005 — 0*12  g.  per  kg,), 
morphine  can  be  detected  similarly  in  relatively  largo 
amounts  in  the  diencephalon  and  also  in  the  great 
hemispheres ;  in  no  case  did  the  mid-brain,  the  pons, 
medulla  oblongata,  or  the  cerebellum  give  positive 
results.  Injection  of  barbituric  acid  derivatives 
(veronal,  luminal,  or  diallylbarbituric  acid)  in  amounts 
of  40—70  mg.  per  kg.  led  to  a  recovery  of  the  narcotic 
in  the  diencephalon,  principally  in  the  thalamus, . 
whilst  the  results  were  negative  with  the  great 
hemispheres,  mid -brain,  medulla  oblongata,  pons, 
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and  cerebellum.  These  results  are  discussed  in 
relation  to  the  problem  of  sleep.  A.  Worm  all. 

System  catalase — anticatalase  in  blood  and 
various  animal  organs  under  different  physio¬ 
logical  and  pathological  conditions,  E.  D, 
Gagarina  and  W.  D.  Jankowsky  (Compt.  rend.  Soc. 
Biol.,  1927,  97,  481 — 482 ;  Chem.  Zentr.,  1927,  ii, 
1353). — With  animals  poisoned  by  morphine  there  is 
an  increase  of  catalase  in  all  organs,  especially  the 
liver  and  muscle,  but  a  considerable  decrease  in  the 
blood  catalase.  The  anticatalase  content  of  all 
organs  except  muscle  and  lungs  is  reduced.  With 
arsenic  poisoning  there  is  an  increase  of  catalase  and 
anti  catalase  in  organs  and  a  decrease  in  the  blood ; 
with  alcohol  poisoning  there  is  a  reduction  of  catalase 
and  anti  catalase  in  the  liver  and  blood,  and  a  small 
increase  in  the  other  organs.  A.  A.  Eldridge, 

Alkaloid  ferrocyanides.  M.  Gadreau. — See 
this  vol.,  314. 

Chemical  constitution  and  toxicity*  E. 
Walker  (Bioehem.  J.}  1928,  22, 292— 305).— The  toxi¬ 
city  was  measured  against  the  unicellular  organism 
Cotpidium  cotyoda  and  also  against  Glaucoma  scinlil- 
Ians,  Most  of  the  compounds  investigated  were 
arsenic  derivatives,  but  some  antimony,  bismuth,  and 
mercury  compounds  have  also  been  examined. 
Aromatic  arsenic  compounds  are  more  toxic  than 
the  aliphatic  derivatives,  the  ter  valent  derivatives 
than  the  q  unique valent  derivatives,  the  secondary 
derivatives  than  the  primary  and  tertiary  derivatives, 
and  the  primary  derivatives  than  the  tertiary  deriv¬ 
atives.  The  most  toxic  arsenic  compounds  are  the 
ter  valent  secondary  derivatives  and  within  this  class 
compounds  of  the  diphenylarsine  typo  are  the  most 
toxic.  There  are  indications  that  antimony  com¬ 
pounds  are  more  toxic  than  the  corresponding  arsenic 
compounds.  Organisms  which  have  ceased  all  move¬ 
ment  under  the  influence  of  arsenic  can  bo  revived 
at  once  and  continue  to  live  for  periods  up  to  2  hrs. 
by  the  addition  of  a  suitable  sulphydryl  compound. 
Unicellular  organisms  afford  only  a  measure  of  general 
protoplasmic  toxicity.  S.  3.  Zilya. 

In  vitro  tests  of  the  toxicity  of  certain  drugs 
for  hydatid  scolices.  I.  C.  Ross  (Austral.  J.  Exp. 
Biol.,  1927,  4,  283 — 288). — The  action  of  acriflavine, 
trypan-blue,  potassium  antimony  tartrate,  and 
emetine  on  hydatid  sc  dices  has  been  examined  in 
vitro .  A  1  in.  1000  solution  of  acriflavine  proved  fatal 
in  3  hrs.  and  a  1  in  10,000  solution  in  8  hrs. ;  a  1  in 
1000  solution  of  the  tartrate  killed  all  s colic es  in 
0  hrs.  Emetine  and  trypan -blue  proved  relatively 
ineffective,  a  large  proportion  of  a  col  ices  remaining 
active  after  14  hrs.  with  a  1  in  1000  solution  of  the 
former,  and  after  16  hrs.  with  a  1  in  200  solution  of  the 
latter.  E.  A.  Lxjnt. 

Acid  penetration  into  living  tissues.  N.  W. 
Taylor  (J.  Gen.  Physiol.,  1928,  11^207—219).— 
Evidence  is  obtained  that  acid  penetration  through  a 
membrane  occurs  cither  in  the  form  of  the  undis¬ 
sociated  molecule  or  by  the  simultaneous  passage  of 
hydrogen  ion  and  an  anion,  and  that  the  sourest 
acids  are  those  which  penetrate  most  rapidly. 
Measurements  have  been  made  of  the  threshold 


concentrations  for  sourness  of  nine  acids,  and  the 
relative  concentration  gradients  of  the  undissociated 
acids  across  the  cell  membrane  have  been  calculated 
for  a  series  of  acids  having  equal  sourness.  It  is 
considered  that  a  comparison  of  the  data  obtained, 
and  the  relative  concentration  gradients  calculated 
from  acid  penetration  experiments  of  other  workers, 
with  the  results  of  adsorption  experiments  on  charcoal, 
indicates  that  the  acids  are  taken  up  by  the  tissues 
by  adsorption  processes.  Polar  groups  (OH,  Cl,  and 
Br)  reduce  markedly  the  ability  of  organic  acids  to 
penetrate  living  tissues.  The  influence  of  the  optical 
character  of  the  acid  on  penetration  is  briefly  dis- 
c  ussed .  A.  W  0  km  all  . 

Cell  physiology.  V.  Antagonism  ol  cations 
in  their  actions  on  the  protoplasm  of  Amoeba 
dubia.  P.Reznikoff(J,  Gen.  Physiol.,  1928,11,221 — 
232). — By  means  of  immersion  and  injection  experi¬ 
ments  (cf.  Chambers  and  Reznikoff,  A.,  1920,  759) 
the  antagonistic  effects  of  the  chlorides  of  calcium, 
lithium,  sodium,  and  potassium  for  amoebae  have 
been  determined .  Lithium  chloride  has  a  much  greater 
dispersing  effect  on  the  plasmalemma  and  liquefies  the 
internal  protoplasm  even  more  markedly  than  sodium 
chloride.  Both  calcium  and  magnesium  antagonise 
sodium  in  its  action  on  the  plasmalemma  much  better 
than  they  antagonise  potassium,  whilst  tho  reverse 
occurs  with  the  internal  protoplasm.  The  antagonistic 
effect  is  greater  with  magnesium  than  with  calcium 
against  sodium  in  tho  immersion  experiments  and 
against  potassium  in  the  injection  experiments. 
With  higher  and  toxic  concentrations  of  the  salts,  the 
combined  solutions  of  antagonising  salts  are  more 
rapidly  toxic  than  either  alone.  The  antagonistic 
action  of  these  salts  with  the  internal  protoplasm 
differs  from  that  with  tho  surface  membrane,  and 
there  appears  to  bo  no  relationship  between  the 
degree  of  antagonising  power  and  tho  solidifying 
or  dispersing  effect  on  protoplasm  of  each  salt 
individually.  A.  Worm  all. 

Penetration  of  methylene -blue  into  living  cells, 
M.  M.  Brooks  (Proc,  Nat.  Acad.  ScL,  1927, 13,  821 — 
823). — The  influence  of  pu  in  the  range  5-4 — 9-0  on  tho 
rate  of  penetration  of  methylene-blue  into  the  living 
cells  of  Valonia  has  been  investigated.  At  25 ' 
penetration  is  so  rapid  that  no  variation  can  be 
detected ;  at  22*5°  the  rate  of  penetration  increases 
with  increasing  pK,  Spectropkotometric  analyses 
indicate  that  this  dye  is  absorbed  as  such  and  under™ 
goes  subsequent  oxidation  in  the  cell  to  trimethyl- 
thionino.  E.  A.  Lunt. 

Affinity  of  different  types  of  enzyme  for  their 
substrates.  J,  B.  S.  Haldane  (Nature,  1928,  121, 
207). — The  enzymes  can  be  classified  into  three 
groups  according  to  the  values  of  the  dissociation 
constants  of  the  enzyme-substrate  compounds  :  (a) 
of  low  affinity,  including  the  hydrolytic  enzymes 
acting  on  crystal loidal  substrates,  yeast  carboxylase, 
and  liver  catalase,  (5)  of  medium  affinity,  consisting 
of  the  enzymes  which  hydrolyse  colloidal  substrates, 
(c)  of  high  affinity,  consisting  of  the  only  oxidising- 
reducing  enzymes  other  than  catalase  so  far  studied 
(plant  peroxidase,  milk  xanthine-oxidase,  yeaat 
oxygenase).  A.  A.  Eld  ridge. 
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Structure  and  enzyme  reactions.  III. 
System  poly  saccharide- amylase-protein.  S,  J. 
Przylecki  and  H.  Niedzwiecka  (Biochem.  J.,  1928, 
22,  34 — 42 ;  cf.  Przylecki  and  others,  A.,  1927,  1113). 
—Ten  g.  of  powdered  caseinogen  adsorbs  20%  of 
starch  from  50  e.e.  of  1%  solution  of  the  latter. 
Alcohols  reduce  adsorption  by  13—15%.  Coagulated 
egg-white  adsorbs  from  30  to  40%  of  the  starch  under 
the  above  conditions  and  in  this  also  the  adsorption 
is  reduced  by  the  presence  of  alcohols  by  20%.  The 
action  of  the  alcohols  in  both  eases  is  elutive.  Seventy 
to  95%  of  pancreatic  amylase  is  adsorbed  by  coagu¬ 
lated  egg-white.  Alcohols  affect  the  adsorption  of 
tho  enzyme  only  to  a  small  extent.  Liver  coagulum 
also  adsorbs  amylase.  Although  the  enzyme  cannot 
be  removed  from  the  residue  by  washing,  the  latter 
retains  tho  activity  for  several  months.  Alcohols 
also  do  not  remove  the  enzyme  from  this  residue. 
Similar  results  of  irreversible  adsorption  were  obtained 
by  treating  amylase  with  carbohydrate  dree  liver 
coagulum.  Glycogen  causes  a  negligible  elution  of 
amylase  from  egg- white  or  from  liver  coagulum. 
The  presence  of  coagulated  egg-white  or  liver 
coagulum  retards  the  velocity  of  the  enzymic 
hydrolysis  of  starch  in  proportion  to  tho  degree  of 
adsorption.  The  addition  of  alcohols  to  such  systems 
leads  to  an  acceleration  of  reaction  proportional  to 
the  degree  of  elution  of  adsorbed  polysaccharide.  In 
the  presence  of  fresh  egg-white  the  reaction  is  scarcely 
retarded  and  the  addition  of  small  quantities  of 
alcohols  lias  no  accelerating  effect  on  the  velocity 
of  hydrolysis.  The  velocity  of  reaction  in  the  system 
polysaccharide-amylase-protein  gel  is  therefore 
regulated  entirely  by  the  concentration  of  unadsorbed 
substrate.  S.  S.  Zilva. 

Diastase.  IV.  Extractable  and  non -extract- 
able  a-diastase  content  of  different  kinds  of 
cereals.  V.  Synievski  (Biochem.  Z,,  1928,  182, 
457— 462).— The  a-diastase  and  nitrogen  contents  of 
samples  of  oats,  wheat,  rye,  and  barley  are  tabulated. 
The  number  of  di astatic  units  per  mg,  of  nitrogen 
decreases  in  the  following  order  :  wheat,  barley,  rye, 
oats.  About  one  third  of  the  diastase  of  wheat  and 
barley,  four  fifths  of  that  of  rye,  and  the  whole  of 
that  of  oats  can  be  extracted  by  water.  The  pro¬ 
portionality  between  the  number  of  a-diastase  units 
and  the  nitrogenous  material  rendered  extractable 
by  the  action  of  papain  is  only  slight.  Agreement  is 
approximate  for  barley  and  wheat  but  deviation  is 
cons i d erable  wi th  rye  and  oats  (cf.  A.,  1925,  i ,  4 0 9 ; 
1926,  93).  P.  W.  Clutterbuck. 

Conversion  of  a-  into  p-diastase.  F.  Polar  and 
A.  Tychovski  (Biochem.  Z.,  1928, 192,  463—478).— 
The  optimal  pn  for  a-diastase  is  5T0  and  for  3-diastase 
4*30.  A  normal  barley  extract  (20  g.  of  barley  and 
100  cm,  of  distilled  water)  has  a  pm  of  6*30,  its  p -diastase 
action  being  increased  17  times  by  displacement  of 
the  to  4*30.  An  extract  of  barley  after  treatment 
of  the  grain  with  papain  contains,  at  the  optimal  pH, 
twice  the  amount  of  3-diastase  as  an  ordinary 
aqueous  extract.  It  is  concluded  that  by  changes  of 

conversion  of  <x-  into  3-diastase  occurs. 

P.  W.  Clutterbuck. 
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Enzymic  decomposition  of  a-  and  p-glycero- 
phosphoric  acids.  P.  Karrer  and  R.  Freuler 
(Festschr.  A.  Tschireh,  1926,  421 — 424 ;  Chem. 
Zentr.,  1927,  i,  3064). — A  comparison  of  the  behaviour 
of  synthetic  racemic  sodium  a-  and  3-glycerophos¬ 
phates  towards  gly cer oph osph atase .  The  hydrolysis 
is  equally  rapid  in  the  two  cases,  and  follows  the 
same  course ;  it  proceeds  best  in  strongly  acid  solution. 

A.  A.  Eldridge. 

Biochemical  synthesis  of  glycerides.  Reversi¬ 
bility  of  enzymic  action  of  the  cytoplasm  of  the 
castor-bean.  A.  Morel  and  L.  Velluz  (Compt. 
rend.,  1928,  186,  43— 46) —The  active  portion  of  tho 
castor- bean  is  the  cytoplasm,  which,  when  activated 
by  0*lAr-acetic  acid  in  presence  of  olive  oil  by  a  special 
process,  washed,  dried,  and  pulverised,  is  capable  of 
causing  both  hydrolysis  of  olive  oil  and  the  reverse 
process  of  esterification.  B.  W.  Anderson. 

Synthetic  action  of  bacterial  lipases.  N.  van 
der  Walls  (Zentr.  Bakt.,  1927,  II,  70,  369—373 ; 
Chem.  Zentr.,  1927,  ii,  583). — Bacillus  pyocy miens 
esterifies  oleic  acid  with  propyl,  isobutyl,  amyl, 
hexyl,  or  octyl  alcohol,  mefchy lnonylcar bino  1 ,  or 
glycerol,  but  not  with  methyl,  ethyl  or  benzyl  alcohol 
or  ethylene  glycol.  Acetic  acid  was  not  esterified 
with  methyl,  ethyl  or  amyl  alcohol  or  glycerol,  nor 
butyric  acid  with  glycerol.  Staphylococcus  aureus 
powder  esterifies  oleic  acid  with  glycerol,  but  not 
with  amyl  alcohol.  B .  prodigiosus  esterifies  oleic 
acid  with  glycerol.  B,  coli  ferment  powder  does  not 
affect  mixtures  of  oleic  acid  with  isobutyl  alcohol, 
amyl  alcohol,  or  glycerol.  The  ferment  powder  from 
Br  dysenteries  (a)  Shiga-Kruse  and  (6)  Flexner  was 
inactive  for  mixtures  of  oleic  acid  and  amyl  alcohol 
or  glycerol.  The  synthesis  is  never  quantitative. 
Possibly  the  unsaturated  character  of  oleic  acid  is 
concerned  with  its  reactivity.  A.  A.  Eldridge. 

Action  of  bile  on  the  tribntyrinolytic  power  of 
blood-serum.  L.  Avellone  (Riv.  pat.  sperim., 
1926,  i,  395—399 ;  Chem.  Zentr.,  1927,  ii,  278).— 
In  presence  of  bile,  serum-lipase  appears  not  to  be 
inhibited  by  quinine.  A.  A.  Eldridge. 

Effect  of  renniu  on  caseinogen.  II.  Pro¬ 
perties  of  casein.  V.  Pertzoff  (J.  Gen.  Physiol., 
1928,  11,  239 — 253). — Purified  casein  preparations, 
obtained  by  the  action  of  rennin  on  caseinogen 
(cf.  A.,  1927,  895),  dissolve  in  combination  with  base 
to  the  extent  of  1456  g.  per  mol.  of  sodium  hydroxide 
at  21—37°,  compared  with  a  combining  weight  of 
2166  g.  for  caseinogen  under  the  same  conditions;  a 
comparison  of  the  titration  curves  of  the  two  proteins 
confirms  the  view  that  casein  is  a  stronger  acid  than 
caseinogen.  Casein  is  not  a  product  formed  by 
partial  hydrolysis  or  by  denaturation  of  caseinogen, 
nor  is  it  identical  with  caseinogen  modified  by  excess 
of  alkali.  A  casein  preparation  which  gave  an  abnor¬ 
mal  base-combining  capacity  (1766  g.  per  mol.  of 
sodium  hydroxide)  does  not  appear  to  be  a  mixture  of 
casein  and  caseinogen,  and  no  appreciable  alteration 
in  the  combining  capacity  occurred  on  digestion  with 
rennin.  A.  Worm  all. 

Peptic  digestion  of  coagulated  egg-white. 
E,  G.  Young  and  I.  G*  Macdonald  (Trans,  Roy. 


Soc.  Canada,  1927,  [iii],  21,  V,  3S5— 393).— Coagul¬ 
ation  of  egg-white  by  heating  at  100°  for  2—30  min. 
does  not  affect  the  rate  at  which  it  is  digested  in  vitro 
by  pepsin.  W.  0.  Keemack. 

Xanthine  oxidase.  X.  Action  of  light.  F. 
Bernreim  and  M.  Dixon  (Bioehem.  J.,  1928,  22, 
113 — 124). — The  reduction  of  methylene-blue  by  the 
xanthine  oxidase  system  is  markedly  accelerated  by 
light  but  only  if  traces  of  oxygen  are  present.  Pre¬ 
vious  exposure  of  the  oxidase  solution  or  the  methyl¬ 
ene-blue  to  light  in  the  presence  of  oxygen  for  short 
periods  produces  an  acceleration  of  the  reaction. 
Exposure  for  longer  periods  produces  a  destruction 

of  the  enzyme.  Neither  effect  occurs  on  irradiation 

______ 

in  the  absence  of  oxygen.  These  phenomena  are  due 
to  the  formation  of  an  active  oxidising  agent,  probably 
hydrogen  peroxide,  by  the  action  of  light  since  the 
presence  of  1 0“ci¥ -hydrogen  peroxide  in  general  more 
than  doubles  the  activity  of  the  enzyme  whilst  a  very 
definite  acceleration  is  produced  by  I  (Hi/.  In 
higher  concentrations  the  peroxide  destroys  the 
enzyme.  The  nature  of  the  effect  produced  by  a 
peroxide  solution  of  given  strength  and  by  methylene- 
blue  which  has  been  exposed  to  light  and  oxygen 
depends  on  the  amount  of  oxidase  present.  The 
accelerating  action  of  added  hydrogen  peroxide  on 
the  enzyme  also  takes  place  when  aldehyde  is  sub¬ 
stituted  for  hypoxanthine  and  nitrate  for  methylene - 
blue.  In  presence  of  peroxidase  the  peroxide  formed 
during  the  aerobic  irradiation  of  methylene- blue 
solutions  is  able  to  carry  out  secondary  oxidations  of 
nitrites.  This  oxidation  does  not  occur  in  the  absence 
of  either  peroxidase,  oxygen,  or  light.  S.  S.  Zilva. 

Reduction  of  nitrates  in  animal  tissues.  F. 
Bernheim  and  M.  Dixon  (Bioehem.  J.,  1928,  22, 
125 — 134). — The  livers  of  all  the  animals  studied  but 
only  the  muscle  of  the  rat  and  the  guinea-pig  reduced 
nitrate.  Hydrogen  donators  did  not  increase  the 
reduction  of  nitrate  by  washed  muscle.  The  de- 
hydrases  of  muscle  are  incapable  of  reducing  nitrate. 
The  properties  of  the  nitrate -reducing  system  in 
muscle  are  described.  The  system  appears  to  be 
enzymic  and  completely  disappears  on  addition  of 
0*002Af -cyanide.  In  the  liver  the  nitrate-reduction 
is  due  to  (a)  a  system  having  the  same  properties  as 
that  in  muscle  and  (6)  the  aldehyde  (xanthine)  oxidase 
probably  identical  with  that  in  milk.  The  two 
systems  can  be  separated.  No  hydrogen  donator 
other  than  the  substrates  of  the  oxidase  has  been 
found  which  will  increase  the  reduction  of  nitrate  in 
liver.  S.  S.  Zilva. 

Melanin,  formation.  H.  Schmalfuss  (Natur- 
wiss.,  1927,  15,  453—457  ;  Chera.  Zentr.,  1927,  ii, 
713). — Most  melanins  are  formed  by  a  fermentative 
process,  whereby  a  chromogen  {e.g.,  3  :  4- dihydro xy- 
phenylalanine),  a  suitable  gas  (e.g.,  oxygen),  and  a 
suitable  ferment  are  necessary.  The  formation  of 
melanin  under  various  conditions  was  examined. 
It  is  inhibited  by  sulphur  dioxide,  hydrogen  sulphide, 
hydrogen  cyanide,  chlorine;  bromine,  and  ammonia, 
and  by  a  hydrogen -ion  concentration  greater  than 
5  x  IGA  Light  has  no  effect.  The  ferment  is  destroyed 
by  heat,  but  a  heat-resistant  material  produces 
melanin  at  high  temperatures.  A.  A.  Eldridge. 


Crystalline  urease.  II.  J.  B.  Sum  nee  and 
D.  B.  Hand  (J.  Biol.  Chem.,  1928,  76,  149—162; 
cf.  A.,  1926,  1061,  1176). — Inactivation  of  crystalline 
urease  by  dilution  of  its  aqueous  solution  may  be 
prevented  by  using  2%  gum  arabic  as  a  diluent.  A 
modification  of  the  author’s  method  for  obtaining 
crystalline  urease  is  described  which  may  be 
applied  to  Jack  beans  of  low  enzymic  content.  The 
typical  crystalline  preparations  described  have  never 
been  obtained  free  from  urease ;  urease  is  but  slightly 
adsorbed  on  the  crystalline  proteins  of  the  Jack  bean ; 
the  enzymic  activity  of  the  preparations  rises  on 
re -crystallisation ;  the  identity  of  the  preparation 
with  the  enzyme  itself  is  therefore  regarded  as 
established.  0.  R,  Haiungton. 

Effects  of  pliloridzin  and  other  substances  on 
fermentations  by  yeast.  W.  J.  Damn  and  J.  H. 
Quastel  (Bioehem.  J.,  1928,  22,  245 — 257). — 

Pliloridzin  shows  a  much  higher  retarding  action  on 
the  normal  rate  of  zymin  fermentation  of  dextrose 
than  salicin,  sesculin,  or  amygdalin,  especially  when 
relatively  small  quantities  of  the  substances  are  used ; 
10-4  g^mol,  of  pliloridzin  effects  a  31%  retardation 
and  Jth3  g.-mol.  a  59%  retardation  of  the  rate  of 
fermentation  due  to  zymin.  Ph  lore  tin  shows  a 
similar  but  somewhat  less  vigorous  action  than 
pliloridzin.  The  rate  of  fermentation  after  addition 
of  pliloridzin  is  linear.  Of  the  poly lml ric  phenols, 
phloroglueinol  is  the  most  effective  in  retarding  the 
rate  of  fermentation  of  dextrose  by  zymin.  The 
retarding  action  of  pliloridzin  is  not  exhibited  in  the 
zymin  fermentation  of  pyruvic  acid  or  in  the  fer¬ 
mentations  of  dextrose  and  pyruvic  acid  by  living 
yeast.  Allyl  alcohol  and  acrylic  acid  retard  ferment¬ 
ation  of  dextrose  by  zymin  and  living  yeast,  the 
retardation  increasing  with  time.  Neither  allylamine 
nor  allylacetic  acid  has  such  an  action.  The  rate  of 
the  evolution  of  carbon  dioxide  was  measured  by 
Tryhorn  and  Jesso p ’s  apparatus.  S.  S.  Zilva . 

Isolation  of  a  second  sterol  from  yeast-fat. 
I.  Smedley-Maclean  (Bioehem.  J.,  1928,  22,  22— 
26). — A  sterol,  zymosterol,  C27H420,  m.  p.  108—109° 
[x].461  in  ether, +344°  (acetate,  m.  p.  112— 113d) 
present  in  yeast  is  described.  It  can  be  separated 
from  the  less  soluble  ergosterol  of  the  crude  sterol 
fraction  by  recrystallisation  from  alcohol,  ether,  and 
acetone.  The  iodine  value  suggests  the  probable 
presence  of  three  ethenoid  linkings.  It  can  be 
brominated.  Specimens  of  zymosterol  in  a  dilution 
in  alcohol  of  1  in  20,000  showed  no  selective  absorp¬ 
tion  in  the  ultra-violet  region.  In  lower  dilutions 
the  absorption  bands  characteristic  of  ergosterol  in 
this  region  are  visible.  Like  ergesterol  it  is  preci¬ 
pitated  by  digitonin.  8.  S.  Zilva. 

Formation  of  fats  by  micro-organisms.  G. 
Seliber  (Mon.  Sci.  Inst.  Lesgaft,  Leningrad,  1926, 
1—101). 

Diffusion  products  of  bacterial  cells  as  in¬ 
fluenced  by  the  presence  of  various  electrolytes. 
H.  J.  Shaughnessy  and  G.  F.  A.  Winslow  (J,  Bact., 
1927,  14,  69—99).  Chemical  Abstracts. 

Soluble  specific  substances  of  Friedl&nder’s 
bacillus*  III.  Types  A  and  C.  W.  F.  Goebel 
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and  0,  T.  Avert  (J.  Exp.  Med,,  1927,  46,  601 — 607 ; 
cl  A.,  1927,  1114). — The  carbohydrate  obtained  from 
type  A  has  aD  —100  to  —  105°,  acid  equivalent 
430—445,  C,  43*98,  H,  6*00 %t  and  gives  64—68%  of 
reducing  sugars  (as  dextrose)  and  a  sugar  acid  on 
hydrolysis.  The  carbohydrate  obtained  from  type  O 
has  aD  +100°,  acid  equivalent  680,  yields  about  75% 
of  reducing  sugar  (chiefly  dextrose)  and  a  sugar  acid, 

Chemical  Abstracts. 

Nitrogen  fixation  by  Azotohacter  chroococcum. 
S.  Bang  a  nathan  and  R.  V.  Norris  (J.  Indian  Inst. 
Sci.,  1927,  10A,  79 — 96), — An  examination  of  the 
carbon  metabolism  of  A.  chroococcum  is  described. 
The  decreased  activity  of  cultures  of  the  organism  with 
age  was  more  marked  in  mineral  salts-maimitol-agar 
than  in  soil  extract-mannitol-agar  media.  The 
amount  of  nitrogen  fixed  increases  as  the  amount  of 
sugar  fermented.  More  than  half  of  the  total  fixation 
of  nitrogen  occurs  in  the  first  few  days  of  the  ferment¬ 
ation.  No  definite  relationship  exists  between  the 
amount  of  nitrogen  fixed  and  the  concentration  of 
sugar  in  the  media.  The  acceleration  of  nitrogen 
fixation  by  phosphates  is  not  accompanied  by  any 
reduction  in  the  amount  of  sugar  decomposed.  Dur¬ 
ing  the  fermentation  of  dextrose  by  Azotohacter, 
carbon  dioxide,  ethyl  alcohol,  aldehyde,  and  formic, 
acetic,  lactic,  and  tartaric  acids  are  formed.  Am¬ 
monia  is  probably  the  first  product  of  nitrogen 
fixation  and  is  probably  elaborated  into  complex 
substances  through  the  intermediate  stage  of  mono- 
and  di -amino -acids.  Cells  contain  about  30%  of 
protein  matter  and  considerable  amounts  of  fat  and 
phospliatides.  A.  G.  Pollard. 

Certain  cell  constituents  of  acid-fast  [bacteria] 
and  their  antigenic  character,  I.  A.  Koref- 
Pktebsen  and  W.  Liese  (Z.  Immunitatsforsch . , 
1927,  51,  87—114;  Chem.  Zentr.,  1927,  it,  583—584). 

A,  A,  Eldridge. 

Reaction  between  toxin  and  antitoxin  and  the 
significance  for  the  immune  action  of  serum, 
S.  Schmidt  (Dansk  Tidsskr.  Farm.,  1928, 2, 25—40),— 
The  rate  of  flocculation  of  toxin  by  antidiphtheritic 
sera  of  different  individuals  is  very  variable.  The 
variations  in  the  flocculability,  however,  show  no 
relationship  to  the  antitoxin  titre  and  often  a  serum 
feeble  in  antitoxic  power  flocculates  more  rapidly 
than  a  serum  rich  in  antitoxin.  In  general,  a  satis¬ 
factory  agreement  is  found  between  the  velocity  of 
neutralisation  and  that  of  flocculation.  Heating  at 
60°  for  1  hr.  sometimes  destroys  the  flocculating  power, 
but  the  neutralisation  affinity  between  toxin  and 
antitoxin  is  not  affected.  Balts  have  a  marked 
influence  on  the  rate  of  flocculation  and  also  retard  or 
prevent  the  formation  of  the  toxin-antitoxin  complex. 
The  influence  of  sodium  iodide  on  the  latter  process  is 
very  marked  and  suitable  amounts  may  produce  at 
least  partial  dissociation  of  the  toxin-antitoxin  com¬ 
plex,  even  when  this  is  in  the  form  of  a  precipitate. 
The  instability  of  the  complex  supports  the  con¬ 
ception  of  Arrhenius  and  Madsen  that  there  is  a 
reversible  reaction,  toxin + antitoxin  —  toxin-anti¬ 
toxin  complex,  A.  Wormall. 

14  Kombucha.11  I  and  II.  S.  Hermann  (Bio- 
ohem.  Z.,  1928,  192,  176—187,  188— 199).— 1 14  Kom- 


bucha 51  is  allied  to  fungi  and  contains  besides 
Bacterium  xylinum  and  B.  xijlinoides  a  previously 
unknown  bacillus,  B.  gluconicum,  which  converts 
dextrose  quantitatively  to  gluconic  acid.  Sucrose, 
on  account  of  the  presence  of  yeasts,  is  also  quickly 
decomposed  and  from  the  invert-sugar  large  amounts 
of  gluconic  acid  are  obtained,  whilst  the  alcohol 
formed  by  fermentation  is  oxidised  to  acetic  acid. 
It  is  suggested  that  the  therapeutic  action  of  “  Korn- 
bucha  ”  is  related  to  the  presence  of  B.  gluconicimi . 

P.  W.  Clutteebuck. 

Decomposition  of  organic  substances  in  the 
sea.  J.  KorInek  (Biochem.  Z.s  1928,  192,  230 — 
237). — Organic  material  in  the  neighbourhood  of  the 
coast  is  decomposed  by  sea-water  bacteria,  the  fresh¬ 
water  bacteria,  svrept  down  into  the  sea,  taking  no 
important  part.  In  the  mixing  of  sea-  and  fresh¬ 
water,  that  type  of  bacteria  develops  for  which  the 
salt  concentration  is  optimal.  Most  soil  bacteria 
have  their  optimum  in  fresh-water  ;  the  more  sea -water 
added,  the  more  is  their  growth  inhibited.  Sea-  and 
fresh -water  mixed  in  different  proportions  do  not  show 
proportional  differences  in  pn  because  of  the  difference 
in  the  type  of  bacteria  finding  their  optimal  conditions 
in  the  different  mixtures.  In  general,  the  bacterial 
flora  of  brackish  and  sea-water  causes  greater  acidi¬ 
fication  of  a  fluid  containing  dextrose  than  the  flora 
of  fresh-water.  Sea-water  appears  to  rid  itself  of 
fresh-water  bacteria  chiefly  by  their  agglutination. 

P.  W.  Clutterbuck. 

Factors  causing  variable  results  with  flagella 
stains.  W.  H.  Weight  (Stain  Tech,,  1928,  3,  14 — 
27). — A  summary  of  the  methods  of  staining  flagella 
is  given  and  the  effects  of  varying  such  conditions  as 
the  reaction  of  the  mordant  and  the  temperature  at 
which  the  staining  is  performed  are  discussed. 

H.  W.  Dudley. 

Preparation  of  agar  culture  media.  A.  R. 
Grace  (Austral.  J.  Exp,  Biol,  1927,  4,  209^270).— 
A  method  is  described  for  the  preparation  of  clear 
agar  jelly  in  which  the  dry  agar  is  tied  into  a  gauze  bag 
suspended  in  the  water  in  an  Erlenraeyer  flask  in 
which  the  jelly  is  to  be  made.  The  flask  is  autoclaved 
for  25  min.  at  120°,  the  bag  raised  out  of  the  water, 
and  the  agar  allowed  to  drain  out  of  the  bag  for  10 
min.  at  110°,  again  in  the  autoclave,  E.  A.  Bunt. 

Respiration  and  glycolysis  of  the  skin  and 
the  influence  of  hormones.  E.  Klopstock  (Der¬ 
matol.  Woch.,  1926,  83,  1468—1471;  Chem,  Zentr., 
1927,  i,  3015).  A.  A.  Eldridge. 

[Action  of  various  substances  on  the  com¬ 
position  of  the  blood,]  II.  Thyroid  gland. 
III.  Tyr  amine.  F.  .Rothschild  and  M.  Jacob - 
sohn.  IF.  Adrenaline.  V.  Atropine.  VI. 
Choline.  M,  Jacobsohn  and  F.  Rothschild  (Z. 
Min.  Med.,  1927, 105,  403—405,  406—409,  410—413, 
414 — 416,  417 — 419  ;  Chem.  Zentr.,  1927,  ii,  105— 
106). — After  administration  of  tf  thyreophorin  ’’ 
(0*3 — TO  g.)  the  blood-cholesterol  and  -calcium 
(usually)  are  increased,  the  residual  nitrogen,  potass¬ 
ium,  and  organic  phosphorus  decreased,  and  the 
sugar  and  organic  phosphorus  unchanged.  In 
patients  with  marked  exophthalmic  goitre  injection 
of  tyramine  tartrate  (0-5  mg.)  reduces  the  blood -sugar, 
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cholesterol,  organic  phosphorus  and  calcium,  and 
increases  the  potassium  and  residual  nitrogen, 
whereas  with  animals  different  results  were  obtained. 
Adrenaline  raises  the  blood-sugar,  calcium,  and 
cholesterol,  and  diminishes  the  potassium  and 
phosphorus.  Atropine  (with  animals)  increases  the 
sugar  and  inorganic  phosphorus  and  decreases  the 
cholesterol  and  organic  phosphorus.  Choline  causes 
a  fall  in  sugar,  cholesterol,  and  inorganic  phosphorus, 
and  a  rise  in  organic  phosphorus.  A.  A.  Eldridge. 

Effect  of  thyroid  substance,  adrenaline,  and 
insulin  on  the  lactacidogen  content  of  muscle 
and  the  phosphoric  acid  of  organs.  Y.  Terada 
(Folia  endocrinol.  japon.,  1926,  2,  13 — 15,  302—331). 
— Injection  of  adrenaline  or  ingestion  of  thyroid 
substance  reduces  the  lactacidogen  content  of  the 
femoral  quadriceps  of  the  rabbit ;  insulin  increases  it. 
The  total  phosphorus  of  the  blood,  heart,  and  kidneys 
is  increased,  and  that  of  the  liver  reduced,  by  adren¬ 
aline,  thyroid,  thyroidectomy,  or  insulin ;  muscle - 
phosphorus  is  increased  by  the  last  and  diminished 
bv  the  first  three.  Chemical  Abstracts. 

Effect  of  adrenaline  on  oxidation  processes. 
A.  Bornstein  (Arch,  exp.  Path.  Pharm.,  1927,  127, 
63 — 68) . — Addition  of  adrenaline  to  oxygenated 
delibr ina ted  goose-blood  does  not  influence  the 
oxygen  consumption.  Similarly,  no  increase  in 
oxygen  usage  of  a  surviving  leg  of  the  dog  perfused 
with  dog-blood  or  calf-blood,  occurs  when  adrenaline 
is  injected  intravenously.  Intraperitoneal  injection 
of  adrenaline  causes  a  marked  increase  in  the  oxygen 
usage  of  normal  dogs,  but  not  in  that  of  cu raffs ed 
dogs.  This  increased  oxidation  in  the  normal  animal 
is  not  primary,  but  is  attributed  to  the  increased 
tension,  excitability,  and  tremor  of  the  muscles. 

A.  WORMALL. 

Influence  of  adrenaline  on  acetone  excretion 
in  disease.  S.  Hinson  horn  and  L.  Pollak  (Z. 
klin.  Med.,  1927,  105s  371—402;  Cliem.  Zentr.,  1927, 
ii,  102).— Acetonuria  in  normal  metabolism  is  markedly 
increased  by  the  subcutaneous  injection  of  adrenaline 
(1  mg.) ;  in  diabetes  the  reaction  is  not  constant. 

A.  A.  Eldridge. 

Insulin.  III.  Action  of  insulin  on  the  form¬ 
ation  of  lactic  acid  in  the  liver.  U.  Sam marti no 
(Arch.  Farm,  sperim.,  1927,  44,  11— 21).— In  rabbits 
to  which  insulin  is  administered,  the  amount  of 
lactic  acid  collecting  in  the  liver  amounts  to  50 '00  mg. 
per  100  g.  of  liver,  which  is  similar  to  the  quantity 
found  in  the  same  animals  subjected  to  Bernard’s 
puncture  (A,,  1924,  i,  446).  T.  H.  Porn. 

Determination  of  dextrose  insulin  equivalents. 
K,  L.  E.  Lamers  (XII  Int,  Cong.  Physiol.,  1926,  94; 
Chem.  Zentr.,  1927,  ii,  103). — For  the  determination 
of  the  dextrose  equivalent  of  insulin,  the  sugar  must 
be  administered  subcutaneously.  Part  of  the  sugar 
actually  undergoes  combustion,  and  part  may  be 
converted  into  acid  products.  A.  A.  Eldridge. 

Decomposition  of  dextrose  In  toxic  insulin 
action.  F.  Fisohler  (Munch,  med.  Woeh.,  1927, 
74, ^  680—682 ;  Chem.  Zentr.,  1927,  i,  3097).— In 
toxic  insulin  action  there  is  an  abnormal  decomposi¬ 
tion  of  dextrose  with  increased  formation  of  methyl* 


glyoxal,  to  which  the  toxic  effect  is  due.  Traces  of 
an  iodoform-forming  substance  can  be  recovered  from 
the  blood  and  muscles  of  animals  poisoned  with 
insulin.  A.  A.  Eldridge. 

Action  of  insulin.  III.  Action  on  the  gaseous 
exchange  of  the  tortoise.  B.  von  Issekutz  and 
F,  Vegh  (Biochcm.  Z.,  1928,  192,  383— 389),— 1 The 
gaseous  exchange  of  the  tortoise  is  greatly  increased 
by  insulin,  but  the  B.Q,  is  unchanged  (of.  A.,  1927, 
594).  P.  W.  Clutterbuck. 

Influence  of  insulin  and  dextrose  on  the 
oxygen  consumption  of  surviving  frog’s  spinal 
cord.  H.  J.  Wolf  (Pfluger  s  Arehiv,  1927,  21S, 
322—336;  Chem.  Zentr.,  1927.,  ii,  103).—  Addition 
of  insulin,  not.  too  long  after  the  death  of  the  animal, 
to  the  frog-s  spinal  cord  suspended  in  dextrose 
solution  can  effect  a  considerable  increase  in  the 
oxygen  consumption.  Insulin  alone  scarcely  affects 
the  respiration  of  the  spinal  cord.  Dextrose  alone 
increases  the  oxygen  consumption  only  when  the 
cord  is  injured  or  the  animal  diseased. 

A.  A.  Eldridge. 

Effect  of  insulin  on  the  morphological  and. 
chemical  condition  of  the  hlood.  A.  Schmidt  and 
R.  Saatoian  (Zhur.  eksp.  bid.  med.,  1926,  4,  353 — 
379). — The  blood  solids  are  increased ;  the  light 
petroleum  extract,  the  inorganic  phosphorus,  and  the 
serum-calcium  are  diminished.  Convulsions  cause  an 
increase  in  serum -calcium  and  inorganic  phosphorus. 
It  is  suggested  that  insulin  promotes  the  formation  of 
lactacidogen,  which  undergoes  fission  during  con¬ 
vulsions  ;  the  phosphorus  is  swept  into  the  blood. 

Chemical  Abstracts, 

Action  of  insulin  on  the  lipins  of  the  blood. 
I.  Oku  (Folia  endocrinol.  japon.,  1926,  2,  279 — 301). — • 
The  lipsemia  caused  by  olive  oil,  lard,  and  cod- liver 
oil  is  attributable  chiefly  to  the  fatty  acids.  Aliment¬ 
ary  lipsemia  is  suppressed  by  insulin. 

Chemical  Abstracts. 

Uric  acid  metabolism  and  insulin.  L.  Kurti 
and  G.  Gyorgyi  (Klin.  Woch.#  1927,  6,  1426—1428; 
Chem.  Zentr.,  1927,,  ii,  1362). — Administration  of 
insulin,  in  small  doses,  to  persons  with  otherwise 
normal  uric  acid  excretion  produces  delay  in  the 
excretion  of  exogenous  uric  acid.  On  long-continued 
administration  of  insulin  a  limitation  of  purine 
supply  is  indicated.  A.  A.  Eldridge. 

Liver  glycogen  after  partial  pancreatectomy 
in  the  guinea-pig,  B.  Splatt  {Austral.  J.  Exp. 
Biol.,  1927,  4,  213 — 219). — The  continued  daily 
injections  of  pituitrin  or  of  insulin  into  guinea-pigs 
effects  a  diminution  of  the  glycogen  content  of  the 
liver.  In  the  latter  case  this  effect  is  somewhat 
compensated  by  partial  pancreatectomy.  A  diminu¬ 
tion  in  the  case  of  insulin,  and  a  slight  increase  in  the 
case  of  pituitrin,  in  the  residual  adrenaline  of  the 
suprarenals  follows  the  injection  of  these  substances 
into  guinea-pigs  in  which  a  portion  of  the  pancreas; 
lias  been  removed.  E.  A.  Lunt. 

Pituitrin  and  blood-lipins.  G.  Burx  and  0.  A. 
Ohlin  (Skand.  Arch.  Physiol,,  1927,  51,  167—174; 
Ghem.  Zentr.,  1927,  ii,  1361).— Subcutaneous  adminis¬ 
tration  of  pituitrin  to  rabbits  and  dogs  does  not  affect 
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the  blood -cholesterol ;  neutral  fat  is  diminished,  but 
the  phosphatide-fatty  acid  fraction  is  considerably 
reduced  (max,  3—9  hrs.).  A.  A.  Eldbidge. 

Relation  of  the  parathyroid  hormone  to  the 
calcium  content  of  the  Mood  and  to  blood  co¬ 
agulation,  L.  M,  Zimmerman  n  (Klin,  Woch.,  1927, 
0,  726 — 730 ;  Chem.  Zentr.,  1927,  if  3202),— The 
increased  calcium  content  of  the  blood  produced  by 
Collip’s  parathyroid  extract  has  no  Influence  on  the 
coagulation  time.  A,  A.  Eldeidoe. 

Placen tal  hormone  (4<  f eminin  M).  E .  Glimm 
mid  P,  Wadehn  (Klin.  Woch.,  1927,  8,  999—1000; 
Chem.  Zentr.,  1927,  ii,  273 — 274), — The  crude  extract 
of  the  placenta  is  treated  with  cold  acetone  in  neutral 
and  alkaline  solution  to  separate  it  from  phosphatides 
and  part  of  the  fatty  acids ;  the  residue  after  evapor¬ 
ation  of  the  acetone  is  extracted  with  methyl  alcohol, 
and  the  residue  on  evaporation  is  dissolved  in  ether 
and  shaken  with  water.  On  evaporation  of  the  ether 
there  remains  a  brown  oil  which  is  poured  into  much 
light  petroleum  from  which  there  falls  a  brownish 
precipitate  containing  025 — 0*5  of  the  amount  of 
hormone  present.  The  solution  of  this  substance  in 
dilute  ammonia  solution  is  freed  from  resin  by  shaking 
with  ether,  A  more  active  preparation  can  be 
obtained  from  the  hormone  remaining  in  the  light 
petroleum.  The  hormone  is  attacked  by  atmospheric 
oxygen.  A.  A.  Elbrtoge. 

Detection  of  thyroxine  in  hyper  thyroid  is  ed 
mammals,  R.  Zawabowsky  and  6.  Asimov 
(Pfl  tiger’s  Arehiv,  1927,  218,  65 — 81 ;  Chem,  Zentr,, 
1927,  i,  2918).— Thyroxine  was  detected  in  hyper- 
thyroidised  guinea-pigs  by  the  use  of  axolotls.  The 
hormone  accumulates  in  the  liver ;  in  the  blood  it 
appears  chiefly  in  the  serum.  Hens  destroy  the 
hormone  more  slowly,  and  detection  is  easier.  Acceler¬ 
ation  of  the  metamorphosis  of  axolotls  is  a  more 
convenient  and  certain  test  than  the  acceleration  of 
metamorphosis  and  deceleration  of  growth  of  tadpoles, 

A.  A,  Eldbidge. 

Vitamins  of  orange  juice,  S.  G,  Willimott 
(Biochera,  J,,  1928,  22,  67 — 76). — The  juice  of  the 
navel  orange  contains  sufficient  vitamin -A  in  5  ex. 
for  growth  and  well-being  of  the  rat;  10  ex,  of 
Valencia  orange  juice  are  adequate  for  the  vita-mi n-B 
requirements  of  the  rat,  Vitamin-D  is  not  present 
in  the  navel  orange  juice.  Analyses  of  the  juices 
are  tabulated.  S.  S.  Zilva. 

Vitamin-/!  deficiency  and  urolithiasis.  E.  C. 
van  Leerstjm  (J,  Biol.  Chem.,  1928,  76,  137 — 142). — 
The  observation  of  Osborne  and  Mendel  (J.  Anier. 
Med.  Ass.,  1917,  69,  32)  regarding  the  frequency  of 
occurrence  of  calcium  phosphate  calculi  in  rats  on  a 
diet  deficient  in  vitamin- A  is  confirmed.  It  is 
suggested  that  the  cause  may  be  keratinisation  of  the 
epithelial  cells  of  the  renal  tubules,  analogous  to  the 
xerophthalmia  known  to  be  associated  with  deficiency 
of  vitamin-A,  (X  R.  Habixgton. 

Antineuritic  yeast  concentrates.  Ill,  Cur¬ 
ative  pigeon  test ;  a  critique.  H.  W.  KlNNEBSLEY, 
R.  A.  Peters,  and  V,  Reader  (Biochem.  J.,  1928, 
22,  276 — 291). — The  conditions  necessary  for  obtain¬ 
ing  good  quantitative  results  with  the  curative  test  on 


pigeons  are  enumerated.  A  summary  of  the  methods 
of  feeding  pigeons  is  given.  S.  S.  Zilva, 

Vitamin-B  required  during  lactation.  H.  M. 
Evans  and  G.  0.  Babb  (J.  Biol.  Chem.,  1928,  76, 
263 — 272). — For  satisfactory  rearing  of  the  young, 
the  vitamin-2?  intake,  of  the  laetating  rat  must  be 
increased  to  about  5  times  the  usual  amount;  the 
essential  part  of  the  extra  requirement  is  the  anti- 
neurifcie  fraction  of  vitamin-2?.  C.  IL  Habington, 

Effect  of  diastase  on  polyneuritis  developed 
on  diets  rich  in  starch.  L.  Randoin  and  R. 
Lecoq  (J.  Pharm.  Chim.,  1927,  [viii],  6,  340—346).— 
The  effect  of  the  addition  of  diastase  to  diets  rich  in. 
starch  and  free  from  vitamin -i?  has  been  found,  in  the 
pigeon,  to  accelerate  slightly  the  rate  of  development  of 
polyneuritis.  This  effect  is  attributed  to  the  increased 
digestibility  of  the  carbohydrate  of  the  diet.  Partial 
cooking  of  the  diet  is  shown  to  have, the  same  effect. 
The  sources  of  starch  used  were  separated  rice  and 
potato  starch.  Addition,  of  diastase  to  a  diet  rich  in 
barley  flour  appears  to  retard  the  development  of  the 
polyneuritis.  E.  A.  Runt, 

Examination  of  yeast-fat  for  the  presence  of 
vitamins-/!  and  -D  before  irradiation  and  of 
vitamin*!)  after  irradiation.  E.  M.  Hume,  H,  H. 
Smith,  and  I.  Smedley -Maclean  (Biochem.  J.,  1928, 
22,  27— 33).— A  sample  of  total  fat  derived  from 
pressed  brewer's  yeast  showed  no  activity  for  vitamin- 
A  when  administered  in  daily  doses  of  0T8  g.  Daily 
doses  of  0T4  g.  of  a  sample  of  acetone -soluble  fat 
prepared  from  yeast  which  had  been  incubated  in  a 
carbohydrate-phosphate  solution  were  found  to 
promote  neither  growth  nor  the  formation  of  bone  in 
rats  cm  diet  deficient  in  the  fat-soluble  vitamins 
(cf.  Luce  and  Smedley -Maclean,  A.,  1925,  i,  483). 
The  same  two  kinds  of  yeast-fat  together  with  a 
sample  of  fat  prepared  from  yeast  after  a  preliminary 
boiling  with  normal  acid  were  irradiated  with  the 
mercury  vapour  quartz  lamp  and  very  small  doses  of 
these  were  fed  to  rats  on  a  diet  deficient  in  the  fat- 
soluble  vitamins.  The  best  results  were  obtained 
with  the  fat  derived  from  incubated  yeast  which 
promoted  growth  and  bone  formation  in  daily  closes  of 
0*005  mg.  S.  S.  Zilva* 

Determination  of  vitamin-D.  H,  Jephcott  and 
A.  L.  Bachabach  (Biochem.  J.,  1928,  22,  60 — 62). — 
The  lowering  of  the  faecal  of  rats  on  a  rachitic 
diet  by  the  administration  of  vitamin -1)  is  a  function 
of  the  amount  administered*  S.  S.  Zilva. 

Determination  of  vitamin~f>.  E.  Poulsson  and 
H.  Lovenskiold  (Biochem,  J.,  1928, 22, 135 — 141). — 
The  rats  are  kept  on  a  Steenbock  and  Black  or 
similar  diet  (A.,  1925,  i,  1020)  and  after  a  prepar¬ 
atory  period  of  25  days  a  skiagram  of  the  left  knee- 
joint  is  taken  and  the  animals  are  weighed.  The 
antirachitic  substance  to  be  tested  is  then  given  for 
6  days,  at  the  end  of  which  time  another  skiagram  is 
taken  and  the  rats  are  again  weighed.  The  minimum 
protective  dose  is  taken  as  a  unit  and  is  expressed  by 
the  number  of  such  units  per  g.  of  active  substance* 

8.  8,  Zilva. 

Antirachitic  substances.  VII,  Purified 
cholesterol,  C,  E.  Bills,  E.  M.  Honeywell,  and 
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W.  A,  MacNair  (J.  Biol.  Chem.,  1928,  76,  251—262). 
—Provitamin -D  is  not  entirely  removed  from  chol¬ 
esterol  by  bromination  or  treatment  with  charcoal  but 
is  reduced  to  about  3%  of  the  original  amount.  A 
concentrated  solution  of  cholesterol  so  treated  shows 
the  three  characteristic  absorption  bands  of  ergosterol, 
together  with  two  further  bands  at  315  and  304  gu ; 
the  latter  bands  may  represent  some  substance  other 
than  ergosterol  which  can  be  activated  by  ultra-violet 
light.  In  addition  to  the  previously  recorded 
absorption  bands  of  ergosterol,  there  lias  been 
observed  a  fourth  band,  common  to  it  and  to  chol¬ 
esterol,  at  260  flu,.  (X  R.  Harington. 

Sterols  and  antirachitic  vitamin.  A.  Windaus 
and  A,  Hess  (Nadir.  Ges.  Wiss.  Gottingen,  1926, 
175—184;  Chem.  Zentr.,  1927,  i,  2921—2922).— 
A  discussion  of  the  influence  of  irradiated  foods  on 
experimental  rickets,  of  the  properties  of  ergosterol, 
and  of  the  differences  between  the  provitamin  and 
cholesterol.  A.  A.  Eldridoe. 

Is  the  antirachitic  vitamin  of  cod-liver  oil  an 
irradiated  ergosterol  ?  A.  Adam  (Klin.  Woeh., 
1927,  6,  1289;  Chem.  Zentr.,  1927,  ii,  1305).— 
Alcoholic  extracts  of  cod-liver  oil  vitamin  were 
prepared  at  various  hydrogen -ion  concentrations ; 
with  increasing  plt  the  extracts  become  darker, 
whereas  at  pa  3—5  they  are  only  faintly  yellow. 
Fluorescence  phenomena  are  different.  The  absorp¬ 
tion  spectra  of  the  acid  extracts  closely  correspond 
with  those  of  irradiated  ergosterol .  The  acid  extracts 
have  strong,  and  the  alkaline  extracts  weak,  anti¬ 
rachitic  properties.  Irradiation  of  the  extract  with 
the  quartz  lamp  in  presence  of  air  affects  the  spectrum 
in  the  direction  of  greater  permeability ;  hence  the 
vitamin  can  be  decomposed  by  irradiation.  The 
whole  of  the  substance  preeipitable  by  digitonin, 
including  the  vitamin,  can  be  absorbed  on  animal 
charcoal.  The  spectrum  of  insulin  is  similar  to  that 
of  an  irradiated  ergosterol.  A.  A.  Eldridoe. 

Optical  detection  of  a  vitamin,  R.  Pohl 
(Natunviss.,  1927, 15,  433—138  ;  Chem.  Zentr.,  1927, 
ii,  711),— A  lecture. 

Influence  of  the  cow’s  diet  on  the  fat-soluble 
vitamins  of  winter  milk.  II.  J.  Golding  and 
S,  g,  Zilva  (Biochem.  J.,  1928,  22,  173 — 182 ;  cf , 
Golding  and  others,  A.,  1927,  79). — A  winter  ration 
for  cows  containing  silage  and  hay  is  described  which 
produced  an  antirachitic  butter  of  moderate  potency. 
The  daily  addition  of  2  oz,  of  cod -liver  oil  to  this 
ration  did  not  significantly  depress  the  percentage  of 
milk- fat  nor  did  it  raise  the  vitamin -D  of  the  butter  to 
any  appreciable  extent.  Higher  doses  of  cod-liver 
oil  depressed  the  percentage  of  milk -fat  and  raised 
the  antirachitic  potency  of  the  butter.  S.  S.  Zilva. 

Relative  food  values  of  brown  (from  11  entire  ” 
wheat  g*ram)  and  white  (from  endosperm  of 
grain)  wheaten  flour,  and  their  comparative 
potency  for  prevention  of  xerophthalmia  in 
guinea-pigs,  E.  J.  Sheehy  (Proc.  Roy.  Irish 
Acad.,  1927,  37,  415—425). — Guinea-pigs  fed  on 
mangels  (20  g.),  white  flour  ad.  lib.,  and  0*4  g.  hydro¬ 
genated  soya-bean  oil  decline  in  weight  and  contract 
xerophthalmia  in  3 — 7  weeks.  The  xerophthalmia, 


but  not  the  decline  in  weight,  is  cured  when  cod-liver 
oil  is  substituted  for  hydrogenated  oil.  When  brown 
flour  made  from  the  entire  wheat  grain  is  substituted 
for  white  flour,  xerophthalmia  occurs  much  more 
rarely,  although  the  animals  decline  in  weight.  If  the 
diet  is  restricted,  brown  Hour  appears  to  be  preferable 
as  a  food  to  white  flour.  W.  0.  Kermack. 

Effect  of  irradiation  and  cod-liver  oil  on  cal¬ 
cium  balance  in  the  human  adult,  M.  C.  Hart, 
D.  Tourteixotte,  and  F.  W.  Heyl  (J.  Biol,  Chem., 
1928,  76,  143 — 148). — Both  irradiation  and  adminis¬ 
tration  of  cod-liver  oil  w'ere  without  effect  on  the 
calcium  balance  of  a  human  adult  on  a  diet  deficient 
in  calcium.  C.  R.  Harington. 

Paralysis  in  sucklings  of  mothers  deprived 
of  vitamin- EL  H.  M.  Evans  and  G.  O,  Burr  (J. 
Biol.  Chem.,  1928,  76,  273— 297).— In  the  absence  of 
a  sufficiency  of  vitamin- A1  in  the  diet  of  the  lactating 
rat,  a  large  proportion  of  the  young  exhibit  paralysis 
at  the  weaning  period ;  this  paralysis  is  specifically 
the  result  of  deficiency  of  vitamin ■ -E,  since  it  occurs 
when  all  other  vitamins  and  food  constituents  are 
administered  in  liberal  amounts,  audit  is  not  associated 
with  any  deficiency  in  growth.  C.  R.  Harington. 

Hat  technique  for  demonstrating  interfering 
effect  of  cereals  on  bone  calcification,  H.  N. 
Green  and  E.  Mellanby  (Biochem.  J.,  1928,  22, 
102 — 112). — A  diet  containing  inactivated  casei nogen, 
sodium  chloride,  “  mormite,”  lemon  juice,  and  dried 
cabbage  was  used.  On  such  diet  the  rats  grow.  This 
and  the  ratio  of  ash  of  the  bones  to  the  difference 
between  the  weights  of  the  fat-extracted  dry  bone  and 
ash  determined  after  a  definite  period  (cf.  Chick  and 
others,  A.,  1927,  176)  were  used  as  criteria. 

By  this  method  the  anti -calcifying  action  of 
cereals  in  rats  was  demonstrated  (cf.  Mellanby, 
Brit.  Med,  J.,  1922,  ii,  849  ;  Med.  Res,  Counc,  Report, 
series  No,  93,  1925 ;  J.  Physiol.,  1926,  61,  I  roc., 
xxiv).  The  intensity  of  rickets  was  made  worse 
by  increasing  the  cereal  intake  whilst  the  other 
dietetic  ingredients  were  kept  constant.  Oatmeal 
and  wholemeal  flour  brought  about  the  worst  calci¬ 
fications  of  the  bones,  whilst  barley  meal  and  white 
flour  wrere  associated  with  the  best  calcified  bones. 
Germ  of  wheat  and  maize  had  a  rachitic  action. 
Cod-liver  oil  or  cereal  exposed  to  ultra-violet  light 
neutralised  the  rickets -producing  effect  of  these 
substances.  The  raising  of  the  calcium  carbonate 
or  calcium  phosphate  content  of  the  diet  minimised 
the  action  of  the  cereals.  The  anti -calcifying  action 
of  cereals  is  destroyed  by  boiling  with  hydrochloric 
acid,  "  S.  S.  Zilva. 

[Formation  of  oxygen  from  carbon  dioxide 
by  protein-uhlorophvll  solutions.]  M.  Eislbr 
and  L.  Portheim  (Biochem.  Z„  1928, 192,  132—136). 
—The  authors'  original  results  (A.,  1923,  i,  424)  are 
maintained  in  reply  to  the  criticisms  of  Dolk  and  van 
Veen  (A,,  1927,  703).  P.  W.  Clutterbuck. 

Seasonal  changes  in  conifer  leaves,  with  re« 
ference  to  enzymes  and  starch  formation.  J, 
Doyle  and  P.  Clinch  (Proc.  Roy,  Irish  Acad.,  1927, 
37,  373 — 414).— The  disappearance  of  starch  from 
conifer  leaves  during  the  winter  is  associated  with 
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various  tissue  changes  and  In  particular  with  a  decrease 
in  the  activity  of  certain  carbohydrate-splitting 
enzymes.  W.  0.  Kermack. 

Seasonal  variations  in  the  carbohydrate  con¬ 
tent  of  pine  and  fir  stems.  E.  Gatjmann  (Ber. 
dent.  hot.  Ges,,  1927,  45,  591 — 597) . — Carbohydrate 
determinations  by  the  Konig  and  Becker  hexosan 
method  were  made  on  young  and  old  pine  and  fir 
wood  throughout  the  year.  In  young  pine  wood  there 
were  two  periods  of  maximum  carbohydrate  content- 
in  April  and  October — and  a  minimum  period  in 
February.  Similar  variations  occurred  in  young  fir 
wood.  In  both  cases  the  spring  maximum  corre¬ 
sponded.  with  a  maximum  in  the  water-soluble 
matter;  but  no  autumn  maximum  in  the  water- 
soluble  content  was  observed.  In  old  wood  variations 
in  both  carbohydrate  and  water-soluble  matter 
contents  were  much  smaller.  Curves  expressing  the 
former  were  characterised  by  one  minimum  point 
occurring  in  March  for  the  pine  and  in  November  for 
firs.  The  periodicity  of  the  above  values  can  bo 
generally  correlated  with  periods  of  maximum 
growth  and  assimilation.  A,  G.  Pollard, 

Growth  of  grapes.  II.  Relationship  between 
sugar  and  acid  in  the  juice.  III.  Effect  of  en¬ 
vironment  on  growth  constants.  P.  R.  v.  d.  R. 
Cope  max  (Trans.  Roy.  Soc,  S.  Africa,  1927,  14, 
389—393,  395— 403;  el  A.,  1927,  90S).— II.  The 
acid  content  of  grapes  decreases  during  ripening, 
whilst  the  sugar  content  increases.  A  mathematical 
expression  of  the  relation  is  deduced  and  compared 
with  the  results  of  observation. 

III.  The  constants  occurring  in  the  equations 
expressing  the  change  in  various  factors  during  the 
growth  of  grapes  are  influenced  by  the  locality  In 
which  the  grapes  are  grown  as  well  as  by  the  variety 
of  grape  employed.  W.  ().  Kermack. 

Effect  of  metallic  salts  on  plant  growth.  M. 
(Jaretts  (J.  Pharin.  Chim.,  1927,  [viii],  6,  151—158). 
— The  effect  of  soaking  seeds  in  potassium  nitrate 
solution  before  planting  has  an  excitatory  rather  than 
a  nutritional  value,  and  although  it  increases  the  rate 
of  growth  in  the  earlier  stages  it  does  not  necessarily 
produce  a  high  yield.  "  E,  A.  Lunt. 

Differential  effect  of  the  ions  of  three-salt 
solutions  on  growth  of  potato  plants  in  sand 
culture.  F.  G.  Gregory  (Proc.  Roy.  Soc.,  1928, 
B,  102,  311— 327).— The  work  of  Johnson  (Maryland 
Agric.  Exp.  St  at.  Bull.,  1924,  270)  is  critically 
examined  and  discussed  and  the  results  are  submitted 
to  new  statistical  analysis.  For  a  given  relative 
ionic  concentration,  cations  have  a  greater  growth- 
producing  effect  than  the  anions  examined.  The 
effect  of  cations  is  in  the  order  calcium  (greatest), 
m  agues  I  urn,  potassium.  Of  the  anions  nitrate  has  a 
positive  effect,  sulphate  is  indifferent,  and  phosphate 
a  negative  effect.  Based  on  these  calculated  values, 
it  is  shown  that  predicted  yields  for  the  solutions  used 
by  Johnson  arc  more  closely  in  agreement  with  the 
mean  experimental  results  than  are  the  results  of 
duplicate  experiments.  A.  G.  Pollard. 

General  presence  of  sodium  in  plants.  G. 
Bertrand  and  (Mme.)  M.  Rosenblatt  (Oompt.  rend., 


1928, 186,  200— 202).— “The  triple  sodium  magnesium 
uranvl  acetate  (cf.  A.,  1927,  1046)  has  been  used  in 
determining  the  sodium  content  of  some  20  plants  in 
which  sodium  lias  not  hitherto  been  detected.  The 
amounts  of  sodium  found  in  the  dry  matter  range  from 
0*0015%  in  wheat  grain  to  0*4112%  in  oat  stems. 
The  ratio  K/Na  ranges  from  729  in  potatoes  to  2-05 
in  pea  stems.  B.  W.  Anderson. 

Occurrence  and  significance  of  manganese  in 
plants,  D.  H.  Wester  (Festschr.  A.  Tschirch,  1926, 
321 — 325 ;  Chem.  Zentr.,  1927,  i,  2914).— Fertiliser 
experiments  show  manganese  to  be  of  great  importance 
in  plant  physiology.  The  active  portions  of  Lupinus 
Intern  arc  richest  in  manganese,  which  has  a  favourable 
influence  on  the  content  of  active  constituents  of 
Primus  laurocerasus,  Brassica  nigra ,  and  Pa-paver 
sommferum.  A,  A,  Eld  ridge. 

Minimum  toxicity  of  a  mixture  of  two  salts 
with  respect  to  plants.  L,  Mattme  and  J.  Dulao 
(Oompt,  rend,,  1927,  184,  1081—1083). — The  root- 
growth  of  wheat  in  cultures  containing  standard 
dilute  solutions  of  sodium  or  potassium  chloride 
mixed  in  varying  proportions  with  similar  solutions 
of  calcium  or  magnesium  chloride  has  shown  that  the 
minimum  toxic  effect  is  produced  when  the  two  salts 
are  present  in  such  proportions  that  their  ionisation 
coefficients  arc  equal.  B.  W,  Anderson. 

Analysis  of  plant  tissues.  C.  0.  Appleman, 
W.  E.  Loomis,  T.  G.  Phillips,  W,  E.  Tottingham, 
and  J,  J.  Willaman  (Plant  Physiol.,  1926,  1,  397 — 
402), — Recommendations  by  a  committee  of  the 
American  Society  of  Plant  Technologists. 

Chemical  Abstracts. 

Physical  structure  of  pine  lignin.  W.  Fuchs 
(Biochem.  Z.,  1928,  192,  165— 166).— Willstatter’s 
lignin  is  doubly  refracting  and  in  the  polarising 
microscope  shows  indistinct  crystalline  aggregates 
(cf.  A.,  1927,  546,  650).  P.  W.  Clutterbuck. 

Evidence  for  phospha tides  in  the  external 
surface  of  plant  protoplast.  F.  C.  Steward  (Bio¬ 
chem.  J.,  1928,  22,  288— 275) —Leaching  experiments 
with  various  parenchymatous  tissues  produced  no 
evidence  that  phosphatides  are  present  in  the  surface 
layer  of  the  protoplasm  or  that  they  diffuse  from  living 
tissues  into  distilled  water.  *  S.  S.  Zilva. 

Curcuma  tnagna  rhizome.  R.  Gitttbnberg  (Z, 
ges.  exp.  Med.,  1927, 54,  642 — 652  ;  Chem.  Zentr.,  1927, 
ii,  599) . — Extraction  of  the  rhizome  with  alcohol  and 
ether  yields  a  terpenc,  curcmnenef  C15H24,  b.  p.  140— 
142°/12  mm.,  dH0*90.  a1,?  —10*5° ;  the  compound 
is  emetic,  and  has  a  slightly  irritant  action  on  the  skin. 
It  is  partly  excreted  by  the  dog  and  rabbit  conjugated 
with  glycuronic  acid.  The  extract  also  yields  an 
irritant  resin,  and  the  alcohol  extract  a  glucoside; 
the  osazone  of  the  sugar  lias  m.  p.  179 — 180°, 

A.  A.  Eldridge,  ^ 
Chemistry  of  kirondro  fruit.  I  and  II.  Y. 
Volmar  and  B.  S Amdahl  (J.  Pharm.  Chim.,  1927, 
[viii],  6,  295 — 299,  346 — 353) —A  bitter  principle,  to 
which  the  name  kirondrin  has  been  given,  has  been 
isolated  from  the  seeds  of  the  kirondro  [Perriera 
Madagascar  iensis) .  By  crystallisation  from  a  mixture 
of  alcohol  and  ether  it  has  been  separated  into  two 
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fractions,  a -kirondrin  (m.  p.  220 — 221°)  and  $-kiron- 
dr  in  (ra.  p.  237 — 240°)  which  are  probably  optical 
isomer  ides.  To  a-kirondrin  the  formula  C24H27O10  is 
assigned ;  it  gives  the  general  reactions  for  alkaloids, 
reduces  silver  nitrate  and  Fehling’s  solution  in  the 
cold,  gives  no  phenylhydrazone  even  after  hydrolysis, 
and  exhibits  an  intense  yellow  fluorescence.  It  is 
thought  to  possess  a  lac  tonic  structure,  to  bo  a 
derivative  of  anthracene,  and  to  contain  several 
aldehydo -groups,  and  no  ethylenic  linkings  or  phenolic 
groups,  E,  A.  Ltot, 

Seeds  of  Nerium  oleander,  L.  H.  Matthes  and 
P.  ScnilTZ  (Festschr.  A.  Tscliirch,  1926,  162 — 173 ; 
Chem.  Zentr.,  1927,  i,  2753 — 2754). — The  seed  con¬ 
tains  water  8-01,  fat  1743,  nitrogen  2*8,  crude  protein 
17*5,  ash  3-76%.  The  seed  oil  has  d15  0-9355, 
ri2*  1*4721,  nfy  T4669,  acid  value  2*5,  saponification 
value  206-8,  Keichert-Meissl  value  16-30,  Polensko 
value  0*40,  iodine  value  (Hiibl)  105*2  (2  hrs.),  108-6 
(18  hrs.),  acetyl  value  12*5,  Hehner  value  92*09 
(Hehner  fatty  acids  nD  1*4595),  unsaponifiable  matter 
2-12%.  The  seta  oil  has  dl§  0*9253,  n™  1*4550, 
saponification  value  182*4,  iodine  value  (Hiibl)  91*4 
(2  hrs,),  unsaponifiable  matter  8%,  The  solid  fatty 
acids  (iodine  value  3*6)  appeared  to  be  a  mixture  of 
palmitic  and  stearic  acids.  The  unsaponifiable  matter 
contains  a  sitosterol,  m,  p.  137-5°.  A.  A.  Eldridge. 

Occurrence  of  coumarin  in  indigenous  plants. 
A.  yon  Lingelshelw  (Festschr.  A.  Tscliirch,  1926, 
149 — 154 ;  Chem,  Zentr,,  1927,  i,  2914). — Coumarin 
is  present  in  Prunus  avium,  P.  fructicosa,  and  P. 
fructicosa- Gerasus.  A,  A.  Eldridge. 

Non-aUcaloidal  constituents  of  ipecacuanha. 
0.  Keller  (Festschr.  A.  Tscliirch,  1926,  85 — 98 ; 
Chem.  Zentr.,  1927,  i,  2916). — “  Ipecac  uanhic  acid  ” 
is  a  glucotannoid  or  glucosidal  tannin  of  weakly 
acid  character.  In  addition  to  small  quantities  of 
fat  and  resin,  an  acid  saponin,  malic  and  citric  acids 
are  present.  A,  A.  Eldridge. 

Extraction  of  asperuloside  from  Galium 
verum,  L.  Presence  of  the  glucoside  in  Ilubi- 
iicecc.  H.  Herissey  (Bull.  Soc,  Chim,  biol.,  1927, 
9,  953 — -956,  and  J,  Pharm.  Chim.,  1927,  [viii],  6, 
497— 561).— See  A.,  1927,  1116. 

Preparation  of  sinigrin.  H.  HkmssEY  and  It. 
Botvin  (J,  Pharm,  Chim.,  1927,  [viii],  6,  337—339), 
—See  this  vol.,  267, 

Chemical  nature  of  the  glucoside  of  Alliaria 
officinalis.  H.  Herissey  and  It.  Booth  (J. 
Pharm.  Chim,,  1927,  [viii],  6,  385— 387).— See  this 
vol.,  208. 

Constituents  of  Artemisia  breeifoliaf  Wallieh. 
Anon.  (Pharm,  J,,  1927,  119,  688) —The  following 
substances  have  been  isolated  from  A.  brevifolia  : 
/•camphor,  m.  p.  177°,  [a]D  —44°  (monobromide,  m.  p. 
76'“);  an  essential  oil  (ter pone),  b.  p.  110— 186  u, 
d  0*950,  and  a  white,  crystalline  substance,  m.  p,  80l% 
present  to  the  extent  of  6*61%,  for  which  the  name 
brevifolin  is  suggested.  This  substance  gives  an 
intense  blue  colour  with  concentrated  nitric  acid,  is 
optically  inactive,  and  is  unaffected  by  light. 

E.  H.  Shartles. 


Separation  of  tannins  and  anthoeyanidins 
occurring  in  the  same  organs  of  plants.  Isol- 
ation  of  a  new  ant&ocyanidin  from  the  red 
leaves  of  Acer  plalanoides.  S.  Ionesco  (Compt, 
rend.  Soc,  Biol.,  1927,  96,  1020—1022,  1622—1623 ; 
Chem,  Zentr,,  1927,  ii,  267 ) . — Tannins  may  be 
separated  from  anthoeyanidins  by  taking  advantage 
of  their  solubility  in  ether.  The  anthocyanidin  from 
the  red  leaves  of  Acer  platanoides  is  named  aceridin 
and  is  similar  to  pelargonidin  except  as  regards 
solubility  in  water  and  acids.  Substances  can,  be 
extracted  from  organs  by  solvents  in  which  the  pure 
compounds  are  not  soluble,  owing  to  the  existence 
of  complexes  or  to  adsorption  phenomena. 

A.  A.  Eldridge. 

Red  and  blue  colouring*  matters  of  flowers  and 
fruits.  A.  E.  Tsakalotos  (Festschr.  A,  Tscliirch, 
1926,  291—298;  Chem.  Zentr.,  1927,  i,  2915).— The 
red  and  blue  colouring  matters  of  flowers  are  accom¬ 
panied  by  chlorophyll  and  yellow  colouring  matters. 
A  spectro- analytical  examination  of  a  solution  of  the 
anthocyanin  zone  indicates  no  sharp  distinction  of 
the  antho cyans.  The  colouring  matter  of  fresh,  but 
not  dried,  whortleberries  on  capillarity  separation 
yields  a  mixture  of  two  components ;  a  similar 
difference  was  observed  with  Sambucus  nigra.  Two 
distinct  zones  can  also  bo  observed  with  alkanet. 

A.  A,  Eldridge. 

Freezing*  as  a  method  of  preserving  plant 
tissue  for  the  determination  of  nitrogenous 
fractions,  G.  T.  Nightingale,  W.  R.  Bobbins, 
and  L.  G.  Sciiermerhorn  (NJ.  Agile,  Exp.  Sta. 
Bull.,  1927,  448,  1 — 16). — Methods  for  the  determin¬ 
ation  of  nitrogen  fractions  are  described  which  give 
results  unaffected  by  freezing. 

Chemical  Abstracts. 

Colloidal  albumin  content  of  living  plant  cells, 
T.  Bokorny  (Kolloid-Z.,  1928,  44,  166 — 173). — An 
account  of  matter  mainly  already  published  on  the 
aggregation  of  the  cell  contents  of  living  plants, 

E.  S.  Hedges. 

Carbamide  in  fungi,  N.  N.  Ivanov  (Bio chem. 
Z.,  1928,  192,  36 — 10).— Reply  to  the  criticisms  of 
Kicsel  (Ergeb.  Biol,  1927).  P.  W.  Clutterruck. 

Formation  of  diastase  by  Aspergillus  ntV/er. 
G.  L.  Funke  (Rec.  trav.  bot.  neerL,  1926,  23,  200 — 
244;  Chem.  Zentr.,  1927,  ii,  766). — Reducing  sugars 
when  sterilised  in  neutral  solution  become  brown  by 
the  action  of  alkali  from  the  glass,  but  in  presence  of 
acid  phosphate  there  is  no  change.  The  brown 
material  inhibits  the  growth  of  Aspergillus  and 
retards  the  production  of  amylase ;  the  production 
of  amylase  in  larvulose  solution,  however,  is  increased 
Dextrose  and  starch  promote,  whereas  laevnlose, 
mannose,  lactose,  and  inulin  hinder  amylase  form¬ 
ation.  Galactose  as  such  does  not  reduce  amylase 
formation,  but  the  metabolic  products  of  mannose 
do  so.  Glycerol  has  no  effect.  A.  A.  Eldridge. 

Rancidity  of  coconut  oil  produced  by  mould 
action.  W.  N.  Stoxoe  (Biochem.  J.,  1928,  22,  SO— 
93). — PeniciUium  palitans  was  grown  on  a  gelatin 
medium  containing  deodorised  coconut  oil.  The 
melted  medium  and  growths  were  then  distilled  in  a 
current  of  nitrogen.  The  residue,  the  aqueous  and 
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the  oily  distillates  were  examined.  The  odoriferous 
oily  distillate  was  shown  to  contain  methyl  amyl, 
methyl  heptyl,  and  methyl  noiiyl  ketones.  The  methyl 
amyl  ketone  occurs  in  the  greatest  quantity  and  is 
responsible  for  the  characteristic  odour  of  the  rancid 
oil.  There  were  also  present  secondary  alcohols 
corresponding  with  the  ketones,  ethyl  alcohol,  esters 
of  the  secondary  alcohols  and  ethyl  alcohol  with 
ca  pry  lie  acid  and  free  fatty  acids.  The  selective  action 
of  P.  'paliians  and  Oidium  lactis  was  also  studied  on 
pure  fatty  acids,  secondary  alcohols,  methyl  ketones, 
keto-esters,  and  keto- esters  in,  presence  of  beef-fat. 
The  poisoning  capacity  of  the  fatty  acids  towards 
Penicillium  increases  with  the  mol.  wt.  up  to  ?i-octoie 
acid  and  then  decreases.  Only  acids  up  to  lauric  acids 
are  absorbed.  The  fatty  acids  with  the  exception  of 
butyric  acid  and  perhaps  the  lower  acids  are  more 
poisonous  to  0.  lactis  than  to  Penicillium .  Oidium 
lactis  does  not  induce  ketonie  fission  of  the  keto-aeid. 
The  fatty  acids  from  coconut  oil  were  oxidised  with 
hydrogen  peroxide  by  Dakin's  method,  but  the 
formation  of  secondary  alcohols  as  intermediate 
products  could  not  bo  demonstrated.  S.  S.  Zilva. 

Significance  of  the  red  crystals  appearings  on 
treatment  with  cresol-blue,  in  the  cells  of  certain 
algre.  G.  Manga  not  (Compt.  rend.,  1928,  186, 
93 — 95) . — Iodides  react  with  cresol-blue  to  form  red 
crystals  of  oxonium  iodide.  This  reaction  is  sensitive 
enough  to  enable  the  distribution  of  iodides  in  the 
vacuoles  of  algae  to  be  accurately  determined. 

B.  W.  Anderson. 

Ergot.  A.  Damon te  (Giorn.  Farm.  China.,  1927, 
76,  127—131;  Chem.  Zentr.,  1927,  ii,  150).— 
“  Stabilisation  *f  of  ergot  by  means  of  alcohol  under 
pressure  is  useless.  Water  extracts  only  part  of  the 
alkaloids,  and  the  yield  is  scarcely  increased  when 
acidified  water  is  used .  A.  A.  Eld  ridge. 

[Hon-] effect  of  X-rays  on  decomposition  of 
starch.  E.  Schneider  (Strahlenthcrapie,  1926,  23, 
326 — 335 ;  Chem.  Zentr.,  1927,  i,  3065).—' Decom¬ 
position  of  starch  was  not  observed. 

A.  A.  Eldridge. 

Occurrence  of  barium  and  probably  strontium 
in  arable  earths.  G.  Bertrand  and  L.  Sxlber- 
stein  (Compt.  rend.,  1928,  186,  335 — 338). — The 
presence  of  barium  in  six  samples  of  soils  obtained 
from  widely  differing  sources  has  been  proved  by 
spectroscopic  examination  of  the  alkali  carbonate 
fusion  products.  In  two  cases  the  presence  of 
strontium  was  observed.  It  is  possible  that  all 
arable  earths  contain  barium  sulphate,  and  the 
occurrence  of  strontium  is  probably  more  common 
than  has  been  shown.  H.  Burton. 

Automatic  gas  analysis  for  respiration  experi¬ 
ments,  M.  Kleiber  and  A.  Wirth  (Biochem.  Z., 
1928,  192,  241 — 249). — An  apparatus  for  automatic 
gas  analysis  in  respiration  experiments  is  described  in 
which  the  result  is  registered  photographically  as  a 
difference  of  pressure,  arising  after  absorption  of  one 
constituent,  between  measuring  and  compensating 
pipettes,  the  accuracy  of  the  method  being  claimed 
to  be  practically  as  good  as  in  the  Haldane  method. 

P.  W.  Clutterbuck. 


Simple  spectro-colorimeter.  H.  F.  Holden 
(Austral.  J.  Exp.  Biol.,  1927,  4,  221 — 224), — This 
instrument  is  designed  to  obviate  the  use  of  the 
speetro-photometer  in  the  determination  of  substances 
which  themselves  or  in  their  derivatives  show  well- 
defined  absorption  bands  in  the  visible  spectrum,  e.g., 
for  glob  in  or  for  haemoglobin.  The  apparatus  com 
sists  of  a  colorimeter  the  illuminated  cups  of  which 
provide  a  light  source  for  a  direct- vision  spectroscope. 
The  unknown  and  the  standard  solutions  of  the  same 
substance  are  adjusted  in  the  colorimeter  until  the 
intensities  of  their  chief  absorption  band  appear  by 
means  of  the  spectroscope  to  be  equal. 

E.  A.  Bunt. 

Surface  tension  of  physiological  solutions. 
Difficulties  of  measurement  and  interpretation. 
J.  M.  Johlin  (J.  Gen.  Physiol.,  1928, 11, 301 — 308). — 
Surface-tension  values  obtained  by  the  ring  method 
are  not  trustworthy  when  absolute  values  are  required 
even  with  pure  liquids,  and  with  semi-colloids  the 
changes  in  surface  tension  following  the  formation  of 
a  new  interface  are  not  consistently  reproduced.  The 
changes  in  the  surface  tension  of  gelatin  solutions — 
a  decrease  sometimes  followed  by  a  rise  as  determined 
by  the  capillary  rise  method  (cf.  A.,  1925,  ii,  388) — 
show  similar  irregularities  with  the  ring  method,  and 
the  results  indicate  the  impossibility  of  obtaining 
consistent  results  with  solutions  of  this  type.  With 
solutions  of  semi -colloids  3  equilibrium  values  are  not 
readily  obtained  and  the  rate  of  change  of  surface 
tension  with  time  differs  with  similar  solutions  and 
occasionally  with  different  samples  of  the  same 
solution.  A.  Worm  all. 

H ephelometr ic  determination  of  chlorine  and 
silver.  T.  von  Heiplberg  (Biochem.  Z.»  1928, 192, 
238 — 240)  v — Nephelometric  methods  are  described  for 
the  determination  of  silver  and  chlorine  in  small 
amounts.  The  limits  of  the  method  are  about 
0*005  mg.  of  silver  nitrate  when  the  error  is  about 
3—5%.  Above  0*1  mg.,  silver  chloride  precipitates. 

P.  W.  Clutterbuck. 

Electrolytic  determination  of  arsenic  in  bio¬ 
logical  material.  A.  E.  Osterberg  (J.  Biol.  Chem., 
1928,  76,  19 — 22). — A  modification  of  the  apparatus 
of  Fink  (A.,  1927,  600)  is  described  in  which  the  whole 
sample  may  be  placed  in  the  cathode  chamber,  the 
reduction  of  the  arsenic  being  thus  facilitated. 

C.  Ii.  Harington. 

Micro  -  colorimetry .  I.  Molybdic  acid-stair* 
nous  chloride  reagent.  Determination  of  phos¬ 
phate  and  calcium  in  pus,  blood-plasma,  and 
cerebrospinal  fluid.  T.  Kuttner  and  H.  R. 
Cohen  (J.  Biol.  Chem.,  1927,  75,  517— 531).— Sub¬ 
stitution  of  stannous  chloride  for  the  quinol  or  other 
reducing  agent  employed  by  Briggs  (A.,  1922,  ii,  718) 
and  previous  workers,  yields  a  reagent  which  gives  a 
more  rapidly  developing  and  intense  colour  with 
phosphates.  With  the  aid  of  a  micro- colorimeter  the 
method  allows  of  the  determination  of  phosphates  and 
of  calcium  (after  incineration  of  the  material  and 
precipitation  of  calcium  as  tertiary  phosphate)  in 
0*1 — 0*2  c.c.  of  the  above  biological  materials. 

C,  R.  Harington. 
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Construction  ol  wave-length  scales  lor  spectro¬ 
grams.  G,  Baer  (Trans.  Opt.  Soc.,  1028,  29,  22 — 
27). — A  method  is  described  by  which  an  approximate 
scale  of  wave-lengths  may  be  projected  geometrically 
on  to  a  spectrogram  from  a  uniformly  divided  scale 
when  a  number  of  easily  recognisable  lines  have  been 
identified.  C.  W.  Gibby. 


Use  of  single  thermo -junctions  and  of  echlette 
gratings  in  the  far  infra-red.  B.  M.  Budger 
(J.  Opt.  Soc.  Ainer.,  1927,  15,  370— 373).— Methods 
of  focussing  radiation  of  the  order  of  100  \i  on  to 
single  thermo- junctions  are  described  whereby 
the  diffuse  images  due  to  aberrations  in  reflexion  are 
avoided.  The  construction  of  a  simple  echlette 
grating  from  plane  parallel  glass  strips  is  also  described, 

B.  W.  Lunt. 

Evolution  of  the  theory  of  spectra*  T.  Negresco 
(J.  Giiim.  phys.,  1928,  25,  142— 153).— Historical. 

H.  F.  Gillbe. 

Relativistic  interpretation  of  the  theory  of 
fine  structure  of  spectral  lines  of  the  hydrogen 
atom.  S.  MoHOROVidid  (Arh.  Hemiju,  1928,  2, 
0 — 14). — Tlie  use  of  the  special  relativity  theory  is 
not  permissible  and  the  extended  general  theory  is 
not  capable  of  accurately  defining  the  orbits  of  the 
electron  around  the  proton.  The  introduction  of  the 
special  theory  into  physics  is  regarded  as  wholly 
unnecessary.  R.  A.  Morton. 


Intensity  distribution  in  Fraunhofer  lines. 
M.  Minnaest  (Z.  Physik,  1927,  45,  610— 619).— The 
distribution  of  intensity  in  the  Fraunhofer  lines  Ha 
and  CaiT  has  been  determined.  The  results  are 
discussed  with  reference  to  those  of  von  Kill  her  (A,, 
1927,  909).  R.  W.  Lunt. 


Nebulium  spectrum,  J.  0.  McLennan  and  R. 
Buedy  (Nature,  1928,  121,  319).— Following  a  dis¬ 
cussion  of  observations  on  nebula?,  it  is  stated  that 
tlie  energy  to  excite  the  nebulium  lines  would  be 
very  small  if  the  material  (oxygen)  were  already 
ionised,  and  that  the  lines  are  essentially  emission, 
lines,  having  as  yet  no  importance  in  absorption 
spectra.  It  is  concluded  that  the  oxygen  which  is 
responsible  for  the  nebular  lines  is  present  as  a 
molecule  or  molecular  ion.  A.  A.  Eldridge. 


Origin  of  the  nebulium  spectrum.  M.  Saha 
i -Nature,  1928,  121,  418). — A  discussion  of  the  nature 
of  the  transitions,  usually  prohibited,  from  which  the 
nebulium  5 '  lines  of  ionised  oxygen  and  nitrogen 
arise  (Bowen,  A.,  19.27,  997).  A.  A.  Eldridge. 
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11  Nebulium'1  spectrum  in  new  stars.  C,  T. 
Elvey  (Nature,  1928,  121,  453). — The  discrepancy 
between  the  conclusions  of  Pike  (this  vol.,  210)  and 
those  of  the  author  are  ascribed  to  the  inapplicability 
of  the  theory  of  thermal  ionisation. 

A.  A.  Eldridge. 

Nebulium  and  hydrogen  in  new  stars.  B,  P. 
Gkrasimovic  (Nature,  1928,  121,  422).— A  modified 
method  of  calculation  leads  to  a  density  of  6x  1(L10 
as  permitting  the  co-existence  of  hydrogen  and 
ionised  oxygen  lines  in  the  spectra  of  new  stars. 

A.  A.  Eldridge. 

Life  of  atomic  states  and  the  intensity  of 
spectral  lines.  I.  S.  Bowen  (Proc,  Nat.  Acad. 
Sci.s  1928,  14,  30—32;  cf.  A.,  1927,  997).— 
From  the  previously  published  explanation  of  the 
strong  nebular  lines  as  due  to  electron  jumps  from 
metastable  states  in  oxygen  and  nitrogen  and  the 
known  highly  rarefied  state  of  the  gases  in  nebula?,  it 
is  concluded  that  metastable  states  are  not  absolutely 
metastable,  but  are  states  with  mean  lives  of  the 
order  of  a  second  or  so.  W.  E.  Downey. 

Spark  potentials  in  nitrogen*  B.  Frey  (Ann. 
Physik,  1928,  [iv],  85,  381 — 424). — The  influence  of 
water  vapour  on  the  potential  of  the  spark  discharge 
in  nitrogen  has  been  studied.  No  change  in  the  dis¬ 
charge  potential  is  produced  by  the  passage  of  a 
secondary  spark  when  the  gas  is  dried  bv  liquid  air. 
As  the  amount  of  moisture  present  increases,  however, 
the  sparking  potential  diminishes  to  a  minimum 
and  then  increases.  Since  the  same  phenomenon 
is  observed  when  hydrogen  is  introduced  into  the 
nitrogen,  and  since,  also,  the  effect  of  moisture  is 
nullified  by  the  presence  of  a  heated  tungsten  wire  in 
the  tube,  it  is  concluded  that  the  behaviour  of  wrater 
vapour  is  due  to  dissociation  into  its  constituent 
gases.  The  potential  lowering  caused  by  very  small 
quantities  of  hydrogen  is  probably  due  to  the  high 
activity  of  the  proton  in  ionisation  by  collision.  With 
increasing  quantities  of  hydrogen  larger  ions  are 
formed,  ionisation  diminishes,  and  the  sparking 
potential  increases.  If  sparking  potental  is  plotted 
against  the  product  of  pressure  and  length  of  spark- 
gap,  for  different  mixtures  of  nitrogen  and  hydrogen, 
the  minimum  sparking  potential  is  lower  than  the 
minimum  for  the  pure  constituents.  This  appears  to 
indicate  that  the  hydrogen  proton  can  ionise  nitrogen 
better  than  the  positive  nitrogen  ion,  and  can  also 
ionise  nitrogen  better  than  it  can  ionise  hydrogen. 
The  influence  of  the  electrode  materials  lias  been 
examined.  In  a  state  of  moderate  dryness  the 
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sparking  potential  for  magnesium  electrodes  is  some 
volts  lower  than  for  silver*  but  the  reverse  is  the  case 
in  well -dried  gas.  This  behaviour  is  explained  by 
the  formation  of  a  layer  of  magnesium  nitride  by  the 
discharge  in  the  dried  gas.  In  the  presence  of  a  little 
moisture,  however,  this  is  destroyed. 

M.  S.  Burr, 

Regularities  in  the  spectrum  of  ionised  neon. 
P.  K,  Kiculu  (Proc,  Physical  Soc.,  1928,  40.  41  — 
45). — Hunch s  theory  is  applied  in  tracing  doublet 
terms  and  intercombinations  between  doublets  and 
quadruplets.  Almost  all  the  lines  between  2500  and 
3800  A.  have  been  accounted  for  with  few  dis¬ 
crepancies.  C.  J.  Smith  ells. 

Spark  spectrum  of  neon,  H,  N,  Russell, 
K.  T.  Compton,  and  J.  C.  Boyce  (Nature,  1928, 121, 
357). — Fifteen  new  lines  between  462*38  and  353*01 
have  been  observed ;  203  lines  have  now  been  classified 
in  59  multiplets.  The  ionisation  potential  of  the 
neon  ion  is  40*9±0’05  volts.  A.  A.  Eldridge. 

Spark  spectrum  of  sodium.  S.  Frish  [with 
(Erl.)  A.  Fekcibiin]  (Naturwiss,,  1927,  15,  507 ; 
Chcm.  Zentr.,  1927,  ii,  784), — Alkali  halide  is  placed 
in  the  capillary  of  a  silica  Geisslcr  tube,  and  the  tube 
filled  with  hydrogen  or  helium  under  low  pressure. 
The  capillary  is  heated  while  a  discharge  is  passed  and 
the  tube  placed  in  a  magnetic  field ;  the  intensity  of 
the  are  spectrum  of  the  alkali  metal  is  reduced,  and 
new  lines,  belonging  to  the  spark  spectrum  of  the 
metal  and  the  arc  spectrum  of  the  halogen,  appear, 
tho  intensity  increasing  with  that  of  the  magnetic 
field.  The  effects  are  more  marked  with  a  Paselicn 
concave  cathode.  A.  A.  Eldridge. 

Spectrum  of  ionised  sodium.  K.  Majumdar 
(Nature,  1928,  121,  423). — A  preliminary  statement 
of  tho  result  of  an  analysis  of  the  spectrum  of  ionised 
sodium.  The  lines  5L2(Ml — >M2)  have  been  com¬ 
pletely,  and  tho  lines  5 h2( AL> — > i\l3)  partly,  identified. 
The  ionisation  potential  is  about  47  volts,  and  the 
radiation  potential  32*8  volts.  A.  A.  Eldridge, 

Polarisation  of  the  sodium  rumpf  (core).  EL’. 
Bartels  (Naturwiss,,  1927,  15,  487—488;  Cliem. 
Zentr.,  1927,  ii,  784), — The  polarisabilit3f  of  the 
sodium  rumpf  remains  unchanged  up  to  the  eleventh 
member  of  the  first  sodium  subordinate  series. 
Negative  polar isability  certainly  does  not  occur  up  to 
the  lid  term.  '  '  A.  A  Eldridge. 

Intensity  of  the  lines  in  the  principal  series 
of  potassium.  F.  Rasetti  (Atti  R.  Aeead.  Lincei, 
1927,  [vi],  6,  503 — 505 ) . — By  means  of  the  anomalous 
dispersion  method  described  in  a  previous  paper 
(A,,  1927,  1118)  the  number  of  electrons  per  atom 
responsible  for  the  dispersion  (n)  has  been  determined 
in  the  potassium  series  4 -S—m-P  for  the  lines  corre¬ 
sponding  with  77i= 4, 5,  6, 7,  and  8.  The  corresponding 
values  of  n  are  1*0,  9*0  x  HE3,  7*8  X  10'4,  2  X  10~4,  and 
l*3x  10"4  within  5%.  0.  J.  Walker. 

Structure  of  the  cobalt  i  spectrum.  II. 
M.  A,  Catalan  (Anal.  Fis.  Quinn,  1927,  25,  518—548, 
and  Z.  Physik,  1928,  47,  89—113;  ef.  A.,  1925,  ii, 
fill).— The  discovery  of  new  terms  has  led  to  the 
classification  of  more  than  700  lines,  so  that  about 
1200  lines  in  the  are  spectrum  have  now  been  classified. 


The  low  terms  result  from  two  different  outer  electron 
configurations,  viz.,  d"s2  and  d8s1.  They  are  in  agree¬ 
ment  with  the  theory  of  Hund.  J.  S.  Carter. 

Spectra  of  krypton  and  xenon  in  the  extreme 
ultra-violet.  J.  H.  Abbink  and  H.  B.  Dorgelo 
(Z.  Physik,  1928,  47,  221 — 232). — Vacuum  grating 
spectra  of  krypton  and  xenon  under  various  conditions 
of  excitation  have  been  tabulated  for  the  region 
1500 — 500  A.  Certain  lines  ascribed  by  Taylor  (A., 
1927,  178)  to  krypton  appear  to  belong  to  xenon. 
The  following  ionisation  potentials  are  deduced : 
krypton  13*9,  xenon  12*0  volts.  It.  A.  Morton. 

Spark  spectrum  of  silver,  K.  Majumdar 
(Indian  J.  Phys.,  1928,  2,  257— 266).— The  known 
lines  in  the  spark  spectrum  of  silver  have  been  analysed 
and  classified  with  a  view  to  a  comparison  with  the 
spark  spectra  of  copper  and  gold.  New  lines  deter¬ 
mined  with  the  vacuum  grating  have  also  been 
given  in  the  region  from  3372*65  to  1932*76  A. 

M.  S.  Burr. 

Intensity  distribution  in  Wood’s  resonance 
spectrum  of  iodine.  O.  Oldenberg  (Z.  Physik, 
1927,  45,  451— 454).— By  using  plates  sensitised  with 
neocyanine  the  terms  27—37  (7687 — 8823  A.)  of  the 
molecular  spectrum  of  iodine,  excited  by  the  mercury 
green  line,  have  been  observed ;  the  intensities  of 
these  newly-observed  terms  have  been  determined. 

R,.  W.  Lltnt. 

Recombination  spectra  of  atomic  ions  and 
electrons.  F.  L.  Mohler  (Physical  Rev.,  1928,  [ii], 
31,  1 87 — 194) . — With  caesium,  continuous  bands 
extending  to  the  violet  from  the  limit  2 P1  of  the 
subordinate  series,  from  the  limit  of  the  F  series, 
and  faintly  beyond  the  F  scries,  were  observed. 
Potassium  shows  a  strong  band  beyond  the  sub¬ 
ordinate  series.  Intensity  measurements  were  made. 
Intensity  distribution  in  the  line  spectrum  indicates 
a  relatively  high  probability  of  recombination  into 
levels  of  high  quantum  number,  and  relatively 
improbable  recombination  into  the  normal  level. 

A.  A.  Eldridge. 

Influence  of  vapour  pressure  on  the  intensity 
and  broadening  of  mercury  resonance  lines. 
W.  Orthmann  and  P.  Pringshebi  (Z.  Physik,  1927, 
46,  160 — 167). — The  diminution  of  intensity  and  the 
broadening  of  the  resonance  lines  in  mercury  vapour 
have  been  determined  in  the  mercury  vapour  pressure 
range  0*01 — 7*3  mm.  The  effect  produced  by  the 
addition  of  a  neon-helium  mixture  of  250  mm.  partial 
pressure  is  the  same  as  that  due  to  the  increase  in 
mercury  vapour  pressure  in  the  above  range.  Tho 
results  are  thought  to  afford  evidence  of  abnormally 
large  values  of  the  effective  radius  of  mercury  atoms 
of  the  order  of  1Q“7  cm.  R.  W.  Lunt. 

Hyperfme  structure  and  polarisation  of 
11S0—23P1  of  mercury  in  resonance  radiation. 
A.  Ellett  and  W.  A.  MacNair  (Physical  Rev.,  1928. 
[ii],  31,  180 — 186 ;  ef.  MacNair  and  Ellett,  A.,  1927, 
911), — The  incomplete  polarisation  is  due  to  either 
or  both  of  the  outer  hyperline  structure  lines, 

A.  A.  Eldridge, 

Density  of  a  luminous  gas  and  the  emission 
of  light  by  atoms  in  metastable  states.  B. 
Vexkatesachar  (Nature,  1928,  121,  356). — The  fact 
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that  the  intensity  of  the  forbidden  line  2270  A,  in  the 
arc  spectrum  of  mercury  increases  as  the  density  of  the 
vapour  in  a  mercury  arc  is  diminished  is  evidence  in 
support  of  Bowen’s  view  that  the  low  density  in 
nebulae  is  favourable  to  the  emission  of  light  by 
atoms  in  metastable  states  (A.,  1927,  997). 

A.  A,  Eldridge. 

Sputtering  of  metals  by  disruptive  discharge 
in  a  magnetic  field,  H.  Nagaoka  and  T.  Futa- 
gami  (Proc.  Imp.  Acad.  Tokyo,  1927,  3,  043 — 645). — 
Previous  experiments  on  sputtering  produced  by 
passing  a  heavy  current  through  metals  in  loose 
contact  (cf.  this  vol.,  97)  were  continued  in  a  magnetic 
field  of  30  kilogauss.  The  paths  followed  by  the 
luminous  particles  ejected  from  different  metals  are 
described  and  photographed.  Particles  of  titanium, 
chromium,  and  manganese  follow  straight  paths  until 
near  the  end  of  luminosity,  when  they  fork,  owing  to 
separation  into  several  parts.  Aluminium  particles 
follow  curved  paths  at  the  end,  when  the  luminous 
intensity  becomes  greatest.  Tungsten  and  molyb¬ 
denum  follow  straight  paths  and  show  sudden 
increases  in  luminosity.  These  effects  are  ascribed 
to  the  oxidation  of  the  particles.  The  magnetic 
properties  of  the  metals  arc  not  important,  since  the 
temperature  is  above  that  at  which  ferromagnetism 
ceases.  0.  J.  Smith  ells. 

Filtration  of  spark  lines  by  disruptive  dis¬ 
charge  in  magnetic  field.  H.  Nagaoka  and  T. 
Futagami  (Proc.  Imp.  Acad.  Tokyo,  1927,  3,  647 — 
949). — The  spectra  of  the  disruptive  discharge 
(preceding  abstract)  in  the  absence  of  a  magnetic 
field  show  both  arc  and  spark  lines  of  the  metal. 
When  a  magnetic  field  is  applied  the  spark  lines  are 
confined  mainly  to  the  neighbourhood  of  the  poles, 
and  fade  towards  the  middle,  whilst  the  arc  lines 
show  little  difference  in  intensity  across  the  gap. 
Lines  which  show  reversal  in  the  absence  of  a  magnetic 
field  appear  strongly  marked  when  the  field  is  applied. 

C.  J.  Smithells. 

Discrepancies  in  Moseley’s  law.  V.  Dolejsek 
<Z.  Physik,  1927,  46,  132—141).— It  is  shown  that 
for  the  homologous  elements  of  atomic  number  36, 
54,  and  86,  the  value  of  Vv/J?  is  given  by  the  empirical 
expression  a  -j-  &N  +  cN2  4- dlP ,  where  N  is  the  atomic 
number  and  a,  6,  c,  d  are  constants.  The  difference 

between  the  experimental  value  of  vjR  and  that 
calculated  from  the  above  empirical  expression  is 
show'n  to  be  a  periodic  function  of  the  atomic  number. 

R.  W.  Lttnt. 

y-Ray  spectrography  by  crystalline  diffrac¬ 
tion.  Frilley  (Compt.  rend.,  1928,  186,  425— 
427).  The  wave-lengths  and  the  corresponding 
quantum  energies  of  the  rays  measured  have  been 
determined  by  the  author’s  apparatus  for  y-rays 
from  various  sources,  the  maximum  error  being  3%. 
I  he  y- radiation  obeys  the  Einstein  photo-electric 
law,  the  upper  energy  limit  investigated  being  617 
kilovolts  (for  the  ray  20xlG^i  Cm.).  The  Arrays 
of  radium -G  and  radium- O'  result  from  the  disintegr¬ 
ation  of  radium-13  and  radium-O,  respectively. 

J.  Grant, 

Structure  of  the  ICa-dmes  of  the  metals  between 
calcium  and  copper,  N.  Seljakov,  A.  Kras- 


nikov,  and  T.  Steoozky  (Z.  Physik,  1927,  45,  548 — 
556). — An  examination  of  tho  Act-lines  of  the  metals 
calcium,  scandium,  titanium,  vanadium,  chromium, 
manganese,  iron,  cobalt,  nickel,  and  copper  by  an 
improved  form  of  Siegbahn  spectrograph  has  revealed 
the  existence  of  irregularities  on  one  side  of  the 
maximum  which  are  associated  with  the  lip -line. 

R.  W.  Lunt. 

Polarisation  of  the  iron  Iia-radiation.  H.  Haas 
(Ann.  Physik,  1928,  [iv],  85,  470 — 482). — Within  the 
limits  of  experimental  error,  in  an  apparatus  described 
in  detail,  no  polarisation  of  the  iron  JCa-lines  has 
been  found  for  a  voltage  interval  of  7 '4 — 12*6  kilovolts 
(excitation  limit  7T  kilovolts).  This  is  not  in  accord¬ 
ance  with  the  observation  of  Bishop  on  the  molyb¬ 
denum  /La-lutes  (A.,  1926,  1187).  M.  S.  Burr, 

Spectrographic  researches  in  the  intermediate 
region,  J.  Thibaud  and  A.  Soltan  (J.  Phys. 
Radium,  1927,  [vi],  8, 484—494 ;  cf .  A.,  1927, 1000).— 
The  following  new  rays  (in  A.)  have  been  detected  by 
the  Thibaud  vacuum  spectrograph  (A.,  1927,  803), 
in  which  a  ray  of  fluorescent  oil  covering  the  plates 
has  been  found  unnecessary  :  if- rays  of  nitrogen 
31*8,  and  of  boron  68*0  ;  X-rays  of  tantalum  58*3  and 
61*4,  of  tungsten  56*0  and  59*1,  of  platinum  48*0  and 
51*0,  and  of  gold  46*8  and  49*4 ;  O-rays  of  thorium 
64*5  and  68*1.  The  X-rays  of  the  heavy  elements 
constitute  a  regular  doublet  due  to  the  transition 
O — N  iv— v,  the  most  intense  components  having  the 
longest  wave-lengths.  The  quantum  of  the  L  n — in 
level  of  the  light  elements  has  been  calculated  from 
the  energies  measured  for  the  X-rays  and  from  the 
ionisation  potentials,  and  a  rise  in  Moseley’s  curve 
for  this  level,  relative  to  these  elements,  is  shown  to 
exist.  The  deviations  from  the  results  of  Dauvillier 
for  the  absolute  wave-lengths  of  the  X-rays  of  carbon 
and  boron  increase  rapidly  with  tho  wave-length  and 
are  explained  by  the  variation  of  the  refractive  index 
at  the  high  wave-lengths.  This  variation,  which 
follows  the  Drude-Lorentz  rule,  must  be  allowed  for 
in  the  determination  of  high  wave-lengths  (above 
20  A.)  from  Bragg’s  formula.  J.  Grant. 

Polarisation  of  spectral  X-rays.  E.  Wagner 
and  P.  Gtt  (Ann.  Physik,  1928,  [iv],  85,  425-469).— 
The  polarisation  in  a  wave-length  range  of  AX=0*055 
A.,  at  about  2  A.,  has  been  examined  by  reflexion  from 
a  sodium  chloride  crystal  at  a  glancing  angle  of  45°. 
The  degree  of  polarisation  is  defined  as  the  ratio  of 
the  reflexion  intensity  perpendicular  to  the  cathode 
mjs ,  to  the  reflexion  intensity  parallel  to  the  cathode 
rays.  The  degree  of  polarisation  increases  with 
diminishing  potential,  the  rate  increasing  as  tho 
minimum  potential  is  approached.  The  degree  of 
polarisation  is  not  influenced  to  any  great  extent 
by  the  material  of  the  anticathode.  Lead,  silver, 
copper,  and  iron,  which  were  investigated,  gave  the 
same  value,  1*4  0*2,  for  10*88  kilovolts.  A  change 
in  the  degree  of  polarisation,  due  to  tho  simultaneous 
appearance  of  approximately  equally  hard  rays 
characteristic  of  the  anticathode  material,  was  not 
observed.  M*  S.  Burr. 

Scattering  of  .Y-rays  from  gases.  C.  S.  Bar¬ 
rett  (Proc.  Nat.  Acad.  ScL,  1928,  14,  20—23). 
Monochromatic  radiation  from  an  X-ray  tube  with  a 
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molybdenum  target  was  obtained  by  means  of  filters 
of  strontium  oxide  and  zirconium  oxide.  When  such 
radiation  was  passed  through  carbon  dioxide,  the 
scattered  rays  showed  interference ;  no  interference, 
however,  was  shown  by  the  rays  scattered  from 
hydrogen.  ~  W.  E.  Downey. 

Soft  X-ray  emission  and  absorption  spectra 
with  tangential  grating.  J.  T ribald  (Nature, 
1928, 121,  321 — 322), — By  using  an  intense  electronic 
current  and  elements  of  high  at.  wt.  as  anticathode, 
the  author  has  demonstrated  the  emission  of  a 
continuous  spectrum  from  solid  bodies  between  15 
and  250  A.  The  continuous  background  is  divided 
by  a  succession  of  fine  bands  with  abrupt  edges  on 
the  short  wave-length  sides.  A  sensitive  method  for 
revealing  minute  quantities  of  gaseous  matter  is  thus 
available.  The  wave-lengths  of  the  -edges  of 
carbon,  nitrogen,  and  oxygen,  respectively,  are  43*5, 
3b  1,  and  23-5  A.  A.  A.  Eld  ridge. 

Absorption  of  X-rays  in  various  elements. 
E.  Jonsson  (Nature,  1928,  121,  283). — A  question  of 
notation.  A.  A.  Eldridge. 

Polarisation  factor  in  X-ray  reflexion.  It.  W. 
James  (Nature,  1928,  121,  422 — 423), — James  and 
Firth’s  determinations  of  the  atomic  scattering  factor 
(this  vol.,  225)  do  not  appear  to  be  affected 
by  errors  arising  from  the  degree  of  polarisation  of 
the  incident  beam,  A.  A.  Eldridge. 

Fine -structure  and  Zeeman  effect  for  the 
mercury  resonance  line.  M.  Sohein  (Ann.  Physik, 
1928,  ^  [iv],  85,  257 — 312),— The  intensity  of  the 
secondary  resonance  radiation  of  mercury  vapour 
shows  a  sharp  decrease  in  magnetic  fields  varying 
from  0  to  1300  gauss  (corresponding  with  0 — 5*8  X  10 
A.).  The  curve  obtained  by  plotting  intensity 
against  magnetic  fields  over  the  range  0 — 13,000 
gauss  (0 — 5* 8  x  10  -  A.)  shows  5  maxima,  correspond¬ 
ing  with  five  equally  spaced  components  approx¬ 
imately  0*01  A.  apart.  A  similar  curve  of  the  absorp¬ 
tion  of  the  resonance  line  shows  minima  in  exactly 
the  same  positions  as  the  maxima  in  emission.  The 
resonance  curve  for  absorption  shows  no  further 
minima  above  13,000  gauss,  and  it  is  concluded  that 
the  effective  breadth  of  the  resonance  line  under  the 
given  experimental  conditions  cannot  exceed  0*076  A. 
Each  of  the  live  components  of  the  absorption  line  is 
resolved  in  a  magnetic  field  into  a  triplet. 

If  the  resonance  line  consists  of  five  equidistant, 
equally  intense,  lines,  the  maxima  in  the  resonance 
curve  should  be  in  the  ratios  10  :  S  :  6  :  4  :  2,  whereas 
the  observed  ratios  are  10  :  6*5  :  5-4  :  3*6  :  2*3. 
Qualitatively,  Wood’s  scheme  of  resolution  is  satis¬ 
factorily  confirmed,  but  the  minima  of  energy  emission 
in  the  magnetic  field  show  uniformly  higher  intensities 
than  would  be  expected  from  Wood’s  scheme,  assuming 
the  Doppler  effect  as  the  sole  line- broadening  agency. 
The  maximal  absorption  coefficient  for  a  layer  of 
vapour  1*1  cm.  long  at  0*0013  mm.  pressure  is  3*77. 

JEt.  A,  Morton. 

Nuclear  moment  and  Zeeman  effect  for  bis¬ 
muth.  E.  Back  and  S.  Gottdsmit  (Z.  Physik,  1928, 
47,  174 — 1 83). — A  study  of  the  Zeeman  effect  on 
bismuth  lines  with  a  strong  field  confirms  the  authors’ 
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view  (A.,  1927,  706)  that  the  hv  per  fine  structures 
are  due  to  very  narrow  multiple!  combinations  brought 
about  by  a  nuclear  moment.  The  magnitude  of  the 
mechanical  nuclear  impulse  moment  is  determined 
from  the  Zeeman  effect  to  be  4*5  h  /2~.  For  the  first 
time,  Landcfs  theory  of  fine  structure  in  the  Pasehen- 
Back  effect  receives  experimental  confirmation. 

It.  A,  Morton. 

Zeeman  effect  in  band  spectra.  R.  be  L. 
Kronig  (Physical  Rev.,  1928,  [ii],  31,  195 — 198). — 
Anomalies  observed  by  Kemble,  Mulliken,  and 
Crawford  (A.,  1927,  1119)  in  the  intensities  of  the 
Zeeman  components  in  the  Angstrom  carbon  monoxide 
hands  are  explained.  A.  A.  Eldridge. 

Stark  effect  for  the  spectra  of  silver,  copper, 
and  gold.  Y.  Fujioka  and  S.  Nakamura  (Sci. 
Papers  Inst.  Phys.  Cliem.  Res.  Tokyo,  1927.  7,  263— 
2/6). — See  this  vol.,  2. 

Ionisation  potential  of  helium  according  to 
Schro  dinger’s  theory,  H.  G.  Grimm  (Naturwiss., 
1927,  15,  561 ;  Chem.  Zentr.,  1927,  ii,  1123). — * 
Schrodinger’s  theory  gives  term  values  76*994, 
77*316,  77*345,  and  77*840,  corresponding  with  values 
of  22*904,  23'226,  23*255,  and  23*750  for  the  difference, 
in  volts,  between  the  energy  value  of  the  normal 
state  (IS)  and  the  ionisation  potential  of  singly -ionised 
helium.  The  experimental  term  value  is  78*564. 

A.  A.  Eldridge. 

Constitution  of  the  solar  atmosphere.  S.  B. 
Nicholson  and  N.  G,  Perrakis  (Compt.  rend.,  1928, 
186,  492 — 495) . — The  solar  atmosphere,  so  far  as  is 
known  at  present,  contains  neither  the  extremely 
stable  nor  the  extremely  unstable  elements 
rare  gases  and  radioactive  elements,  respectively),  A 
comparison  of  the  ionisation  potentials  of  the  elements 
from  hydrogen  to  xenon  with  their  atomic  numbers 
shows  that  the  absence  of  the  elements  concerned  is 
reproduced  periodically,  and  that  they  are  grouped 
at  the  extremities  of  periods  usually  occupied  by 
elements  of  high  ionisation  potentials.  The  exceptions 
{helium  and  boron)  arc  apparent  only,  but  the  almost 
complete  absence  of  heavy  elements  is  difficult  to 
explain.  J.  Grant. 

[Constitution  of  the  solar  atmosphere.]  H. 
Deslandres  (Compt.  rend.,  1928,  186,  495;  cf. 
preceding  abstract). — The  high  ionisation  potential 
and  the  exceptional  nature  ol  helium  recorded  by  the 
authors  are  explainable  by  the  ejection  of  radioactive 
substances  from  solar  volcanoes,  accompanied  by 
doubly-ionised  helium  atoms  in  the  form  of  a-particlcs. 
These  combine  with  electrons  with  great  force,  with 
the  emission  of  an  intense  spectrum.  J.  Grant. 

Photo-electric  and  thermionic  work  functions 
of  outgassed  platinum.  L.  A,  DuBridge  (Physical 
Rev.,  1928,  [ii],  31,  236 — 243). — With  monochromatic 
light  the  final  value  of  the  photo-electric  threshold  is 
1962  A.  {6 ‘30  volts),  and  that  of  the  thermionic  work 
function  6-35  volts,  A.  A.  Eldridge. 

Optical  determination  of  the  thickness  of 
plioto-electricaliy  active  rubidium  films.  H.  E. 
Ives  and  A.  L.  Johnsbtjd  (J.  Opt.  Soc.  Amer,,  1927. 
15,  374 — 381). — The  thickness  of  pli o t  o-electr  ically 
active  films  *of  sodium  and  of  rubidium  deposited 
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on  glass  and  on  platinum  surfaces  has  been  determined 
from  changes  in  the  azimuth  or  phase  of  plane  polarised 
light  incident  at  45°  on  the  film.  The  results  indicate 
that  complete  photo-electric  emission  is  obtained  from 
an  approximately  unimolecular  film  of  rubidium. 

R.  W.  Lent. 

Critical  primary  velocities  in  the  secondary 
electron  emission  of  tungsten,  EL  E.  Krkfft 
(Physical  Rev.,  1928,  [ii],  31,  199 — *214), — The  curve 
showing  the  number  (n)  of  secondary  electrons  pro¬ 
duced  by  one  primary  electron  as  a  function  of  the 
primary  velocity,  obtained  with  tungsten  at  1250— 
1450°  Abs.  and  velocities  of  10 — -700  volts,  shows  a 
maximum  at  15*3  volts,  a  minimum  at  20  volts,  18 
breaks  between  25  and  600  volts,  and  a  maximum  at 
630  volts.  The  effect  of  adsorption  of  gas  is  investig¬ 
ated.  "  A.  A.  Eldeidge. 

Restored  electron  theory  of  metals  and  therm¬ 
ionic  formulae.  R.  H.  Fowler  (Proc.  Roy.  Soe,, 
1928,  A,  117,  549— 552) .—The  electron  theory  of 
metallic  conduction,  as  re-instated  by  Sommerfeld 
(Naturwiss.,  1927, 15, 825),  is  applied  to  the  calculation 
of  the  density  of  evaporated  electrons  in  equilibrium 
with  the  heated  metal.  A  consideration  of  the 
equilibrium  state  of  an  assembly  consisting  of  a 
heated  metal  and  an  atmosphere  of  free  electrons 
shows  that  the  vapour  pressure  has  twice  the  value 
commonly  accepted,  owing  to  the  fact  that  each 
electron  has  two  orientations.  This  result  is  applied 
to  the  theory  of  thermionic  emission,  and  gives  values 
in  good  agreement  with  the  best  determinations  for 
the  metals  tungsten,  molybdenum,  tantalum,  and 
platinum  in  a  very  pure  state.  L.  L,  Bircumshaw. 

Extraction  of  electrons  from  cold  conductors 
in  intense  electric  fields.  0.  W.  Richardson 
(Proc.  Roy.  Soe.,  1928,  A,  117,  719—' 730).— The 
experimental  results  of  Gossling  and  of  Millikan  and 
Eyring  (cf.  A.,  1926,  448,  219)  are  discussed,  and  a 
theory  is  developed  to  account  for  the  phenomenon 
of  on  electron  current  which  is  independent  of  the 
temperature  of  the  emitting  substance,  but  is  a 
continuous  function  of  the  field  intensity.  The 
sharpness  of  the  photo-electric  effect  at  a  metallic 
surface  is  explained,  and,  by  treating  the  attraction 
of  an  electron  by  its  mirror  image  in  a  conductor  as  a 
Schrodinger  wave  problem,  a  formula  is  derived  for  the 
field  currents  from  cold  conductors  which  agrees  with 
the  experimental  data .  The  theory  indicates  that 
in  the  neighbourhood  of  a  nucleus,  electrons  are 
disco nt in iiously  coming  Into  space,  and  arc  generated 
at  a  rate  proportional  to  The  experimental 

evidence  docs  not  support  the  view  that  the  localis¬ 
ation  of  the  discharge  in  restricted  areas  is  due  to  these 
areas  being  sharp  protuberances.  It  Is  considered 
that  the  localisation  must  be  attributed  to  the 
possession  by  different  parts  of  the  surface  of  a 
different  constitution.  '  L.  L.  Bircumshaw. 

Affinity  of  oxygen  for  electrons.  M.  A.  Da 
Silva  (Compt.  rend.,  1928,  186,  583— 584).— The 
author's  determinations  of  the  ionisation  of  pure 
argon  (A.,  1927,  809)  have  been  extended  to  the  ease 
of  a  thin  layer  of  gas  on  the  surface  of  a  plate  of  the 
measuring  condenser,  the  other  plate,  5  cm.  away , 
being  connected  to  a  quadrant  electrometer.  The 


current  passing  through  the  gas  depends  on  the  sense 
of  the  applied  field,  and  the  tension  required  to  pro¬ 
duce  saturation  is  six  times  as  great  when  it  is  carried 
by  the  positive  as  by  the  negative  ions.  A  con¬ 
centration  of  oxygen  of  3x  1(H,  or  more,  produced  a 
deformation  in  the  current-voltage  curve  in  the 
latter,  but  not  in  the  former  case,  Indicating  that 
oxygen  molecules  have  a  strong  affinity  for  electrons, 
but  not  for  the  positive  ions  of  argon.  The  latter 
may  probably  remove  an  electron  from  the  neutral 
molecules  of  oxygen  they  meet.  A  comparison  of  the 
deformed  curve  with  that  obtained  for  positive 
ions  indicates  that  the  mean  mobility  of  the  negative 
ion  is  a  function  of  the  applied  field.  At  low  tensions 
they  are  similar,  but  as  the  tension  increases  the 
deformed  curve  approaches  saturation  more  rapidly. 
The  deformation  decreases  with  the  (atmospheric) 
pressure.  These  results  are  in  agreement  with  J.  J. 
Thomson's  probability  theory  of  ionisation, 

J.  Grant, 

Existence  of  sub -electronic  charges.  P.  Ehren- 
haft  (Z.  Physik,  1927,  45,  577 — 560). — A  review  of 
recent  work  which  indicates  the  existence  of  sub- 
electronic  charges  on  small  metallic  particles  and  on 
oil  droplets.  R.  W.  Lunt. 

Errors  in  Ehrenhaft’s  technique  for  the  detec¬ 
tion  of  sub-electronic  charges.  E.  Wasser  (Z. 
Physik,  1927,  45,  561 — 587). — The  probable  errors 
in  Ehrenhaft’s  technique  arc  analysed  at  length. 

R.  W.  Lunt. 

Magnetic  moments  of  the  cupric  ion.  (Mllk.) 
P,  Collet  and  F.  Birch  (Compt.  rend.,  1928,  186, 
499—50 1 ) .—The  work  of  Cabrera  (A.,  1926,  7)  has 
shown  that  a  study  of  the  thermal  variation  of  the 
coefficient  of  magnetisation  is  necessary  for  the 
determination  of  the  Curie  constant.  The  magnetic 
moments  of  the  cupric  ion  in  solids  and  in  their 
solutions  have  thus  been  determined  for  temperature 
intervals  for  which  the  relation  is  linear.  A  dominant 
moment  of  10  magnetons  was  found,  and  also  values 
of  9  and  9*6  magnetons,  but  the  last  may  be  due  to  a 
mixture  of  carriers  of  moments  of  9  and  10,  produced, 
e.g.,  by  the  formation  of  complex  ions  in  solutions 
of  cuprous  chloride  at  various  temperatures. 

J.  Grant. 

Activation  of  hydrogen  by  electric  discharge. 
R.  W.  Lunt  (Nature,  1928,  121,  357). — -A  criticism 
of  Glockler’s  hypothesis  (this  voL,  140)  concerning 
Elliott’s  observations  (A,,  1927,  187). 

A.  A.  Eldridge. 

Active  nitrogen.  E.  J.  B.  Willey  (Nature, 
1928,  121,  355). — In  part,  polemical  against  Lewis 
(this  vol.,  258).  Between  1  mm.  and  10  mm.  pressure 
the  process  of  decay  of  the  after-glow  is  very  complex, 
although  bimolecular  with  respect  to  the  active 
nitrogen.  Probably  the  luminosity  and  the  chemical 
activity  are  steps  in  an  involved  deactivation  process, 
the  first  stage  consisting  of  a  ternary  collision  between 
two  atoms  and  a  molecule.  Objection  is  raised  to 
Lewis’  theory  of  the  formation  of  ammonia  from 

atomic  nitrogen  and  atomic  hydrogen. 

A.  A.  Eldridge. 

New  effect  in  the  electric  discharge.  I .  R, 
Merton  (Proc.  Roy.  Soc.,  1928,  A,  117,  542—549),  * 
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A  peculiar  typo  of  striated  discharge  has  been  observed 
in  vacuum  tubes  containing  helium*  The  discharge 
tubes  were  provided  with  tubes  of  2  cm,  bore,  20—40 
cm.  long,  in  place  of  the  usual  capillary.  Carbon 
electrodes  were  used,  and  the  phenomena  were-  best 
observed  at  a  pressure  of  30—40  mm.  A  state  is 
reached  at  which  the  helium  tube,  when  excited  by 
the  uncondensed  discharge  from  a  high-tension 
transformer  fed  with  alternating  current  at  50  cycles, 
shows  an  almost  uniform  green  glow.  By  introducing 
a  condenser  and  spark-gap  into  the  circuit,  it  is 
possible  to  start  a  disturbance  which  gives  rise  to  a 
limy  type  of  disc  discharge,  which  is  described  in  detail. 
The  spectrum  of  the  discs  differs  from  that  of  the 
green  glow  in  that  the  helium  lines,  which  are  feeble 
in  the  green  glow,  and  the  comet  bands  are  very 
bright  in  the  discs,  whilst  the  Ewan  bands  can  be  seen 
only  in  the  green  glow,  being  absent  from  the  discs. 
On  examination  of  the  discs  by  means  of  a  beam  of 
sunlight  it  was  found  that  the  sunlight  is  strongly 
scattered  in  the  neighbourhood  of  the  discs.  The 
scattering  is  probably  due  to  very  small  particles  of 
carbon,  and  the  discs  seem  to  be  surrounded  by  an 
envelope  of  these  scattering  particles.  An  examin¬ 
ation  of  the  discharge  made  by  two  stroboscopic 
methods  showed  that,  besides  the  stationary  discs, 
there  are  rapidly  moving  striations  throughout  the 
tube  (cf.  Aston,  ibid,,  1921,  A7  98,  50).  The  disc 
discharge  is  entirely  unaffected  by  weak  magnetic 
fields,  unlike  Langmuir's  streamer  discharge  (Science, 
1924,  60,  392),  which  in  some  respects  it  resembles. 
Investigations  with  unidirectional  discharges  are 
described,  and  the  mechanism  of  the  disc  discharge  is 
discussed  in  the  light  of  the  results  obtained.  It  is 
probably  closely  related  to  the  migration  of  carbon 
compounds.  A  similar  type  of  discharge  has  also 
been  observed,  although  much  less  clearly,  in  a  neon 
tube  provided  with  carbon  electrodes,  but  experiments 
with  a  large  number  of  mixtures  of  gases  gave  negative 
results.  It  is  suggested  that  the  phenomenon  of 
44  ball  lightning  ”  may  be  an  example  of  a  single  disc 
descending  from  a  charged  cloud  to  earth. 

L.  ,L.  Biecumshaw. 

High-frequency  discharges  in  gases.  S.  P. 
McCall um  (Nature,  1928,  121,  353). 

Electrical  discharges  in  gases  at  low  pres¬ 
sures.  I.  Langmuir  (Z.  Physik,  1927,  46,  271— 
299).— An  analysis  is  advanced  of  the  motion  of  ions 
and  electrons  in  gases  at  pressures  such  that  the 
mean  free  path  is  of  the  order  of  1  cm.  with  particular 
reference  to  discharges  between  a  straight  wire  emitting 
electrons  surrounded  by  a  coaxial  cylindrical  anode. 
.Methods  of  determining  the  velocity  distribution  of 
the  ions  and  electrons  are  described,  and  it  has  been 
shown  that  in  mercury  vapour  the  Maxwellian 
distribution  obtains.  The  4‘  electron  temperature  }J 
corresponding  with  the  observed  velocity  distribution 
is  not  a  function  of  the  current,  and  it  is  therefore 
concluded  that  the  ions  and  electrons  are  not  in 
thermal  equilibrium  with  the  gas  molecules,  the 
temperature  of  which  in  such  discharges  is  but  little 
higher  than  that  of  the  walls  of  the  containing  vessel, 
44  Electron  temperatures  ”  up  to  80,000°  have  been 
observed  in  discharges  in  mercury7  vapour;  some¬ 


what  lower  values  are  obtained  in  argon  and  in 
hydrogen,  R,  W,  Ltjnt. 

Diffusion  coefficients  of  flame  gas  ions  in 
relation  to  temperature.  H.  Buoeebt  (Ann. 
Physik,  1928,  [iv],  85,  03— 80).— The  diffusion 
coefficient  D  has  been  measured  for  positive  and 
negative  ions  from  hydrogen,  coal  gas,  and  carbon 
monoxide  flames  over  the  temperature  range  20— 
120°,  and  in.  electrical  fields  ranging  from  0  to  16  volts, 
and  also  for  ions  varying  in  age  from  3  to  64}  sec. 
For  hydrogen  D  is  almost  constant  at  0-00315  for 
the  positive  ion  and  0*0037  for  the  negative  ion  from 
20°  to  50°  ;  the  values  thereafter  show  a  steady  increase 
to  0*0068  and  0-0079,  respectively,  at  or  about  120°. 
Both  carbon  monoxide  and  coal  gas  exhibit  similar 
curves,  except  that  in  the  former  the  diffusion 
coefficients  of  positive  and  negative  ions  are  almost 
identical.  The  mean  value  of  D  for  coal  gas  at  100° 
is  more  than  twice  that  for  hydrogen  and  thrice  that 
for  carbon  monoxide.  Determinations  of  D  in  an 
electric  field  show  that  the  values  at  16  volts  for 
both  hydrogen  and  coal  gas  are  about  half  those  at 
zero  voltage,  the  negative  ions  showing  consistently 
higher  values  than  the  positive  ions;  in  carbon 
monoxide  the  two  ions  behave  alike  and  the  effect 
of  the  field  is  less  marked. 

The  ageing  of  ions  from  3  to  6  see.  brings  about 
reductions  in  D  to  80,  60,  and  40%  of  the  original 
values  for  hydrogen,  coal  gas,  and  carbon  monoxide, 
respectively*  The  values  of  D  indicate  large  ion 
complexes  and  the  discontinuity  at  50°  shows  that 
they  are  then  split  up  into  smaller  aggregates.  The 
complex  ions  in  carbon  monoxide  resist  disruption, 
showing  that  since  no  water  is  formed  in  the  com¬ 
bustion,  carbon  dioxide  must  be  more  strongly7 
attached  than  water  to  ions.  Lausters  data  (Z. 
Physik,  1920,  3,  396)  are  in  agreement  with  these 
views.  R,  A.  Morton. 

Scattering  of  canal  rays  in  hydrogen.  G.  P. 
Thomson  (Z.  Physik,  1927,  46,  93— 105).— The 
scattering  of  hydrogen  canal  rays  in  hydrogen  has 
been  determined  by  a  thermopile  method ;  the  results 
agree  with  those  obtained  by  the  photographic 
method,  which  is  thus  established.  R.  W.  Lent. 

Magnetic  analysis  of  a  luminous  canal-ray 
beam  in  hydrogen.  C.  J.  Brasefteld  (Physical 
Rev.,  1928,  [ii],  31,  215 — 219), — A  luminous  canal- 
ray  beam  in  hydrogen  is  separated  by  means  of  a 
transverse  magnetic  field  into  four  component  parts  : 
neutral  particles,  and  the  charged  ions  Ha+,  H+,  and 
HZ. i  (ions  which  passed  through  the  electric  field 
as  H2+,  but  dissociated  into  H+  before  reaching  the 
magnetic  field).  Measurements  of  the  variation  of 
the  intensity  of  the  BU+  and  beams  with  the 
pressure  lead  to  a  value  for  the  free  path  for  dissoci¬ 
ation  of  a  1000-volt  ion  into  H:Ll  of  0*37  cm.  at 
0*01  mm.,  about  0-25  of  the  value,  calculated  from 
the  kinetic  theory,  for  the  neutral  molecule* 

A.  A.  Eldeidge. 

Theorv  of  the  Faraday  effect  in  gases*  B.  be  L. 
Kbgkig  (Z.  Physik,  1927,  45,  508— 511)*— The 
author's  theory  of  the  Kerr  effect  in  gases  has  been 
extended  to  an  analysis  of  the  Faraday  effect. 

Ii*  W.  Ltjnt. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY* 


343 


Theory  of  the  Kerr  effect  in  g*ases,  R.  be  L. 
Iyronig  (Z,  Physik,  1927,  45,  458 — 47 0) . — Mathe¬ 
matical.  JR  W.  Ltjnt. 

Density,  compressibility,  and  at.  wt.  of  neon. 
G.  P.  Baxter  and  PL  W.  Starkweather  (Proc*  Nat. 
Acad.  ScL,  1928,  14,  50—57;  cf.  A.,  1927,  194),— 
Crude  neon  was  subjected  to  exhaustive  chemical 
purification  followed  by  fractional  adsorption.  The 
normal  density  of  neon  is  found  to  be  0*89990  and 
the  at.  wt,  calculated  therefrom  20-182. 

W.  E.  Downey. 

Density,  compressibility,  and  at.  wt.  of  argon. 
G.  P.  Baxter  and  H.  W*  Starkweather  (Proc.  Nat, 
Acad.  ScL,  1928,  14,  57—63 ;  cf.  preceding  abstract). 
— The  normal  density  of  argon  is  found  to  be  1*78364 
and  the  at.  wt.  39*943.  The  conventional  method  of 
calculating  the  deviation  from  Boyle's  law  makes  the 
assumption  that  the  value  of  PV  for  one  atmosphere 
is  correct.  A  more  rational  method  is  to  find  the 
best  straight  line  to  represent  the  observed  values  of 
some  simple  function  of  the  density  plotted  against 
the  pressure  and  then  to  extrapolate  to  zero  pressure. 
This  method  of  distributing  the  errors  produces  small 
differences  between  the  calculated  and  observed 
values  of  the  densities  at  different  pressures.  The 
effect  on  the  calculated  at.  wt.  is  always  less  than 
0*001  unit,  although  fortuitously  the  third  decimal 
place  is  affected  in  the  case  of  neon  and  argon.  The 
values  calculated  by  this  method  are :  oxygen 
16-000,  nitrogen  14*008,  neon  20*183,  argon  39*944. 
The  value  of  the  limiting  density  of  oxygen  is  T42764, 
which  yields  as  the  limiting  value  of  molal  volume 
224146  litres  (7=980*616).  W.  E.  Downey. 

At.  wt.  of  titanium.  III.  Analysis  of  titan¬ 
ium  tetrabromide.  G.  P.  Baxter  and  A.  Q. 
Butler  (J.  Amer.  Chem.  Soc.,  1928,  50,  408 — 415). — 
The  above  analysis  gives  47-90  (Ag=  107-88)  as  the 
at.  wt.  of  titanium,  in  agreement  with  previous 
results  (cf.  A.,  1927,  86).  S,  K.  Tweedy. 

At.  wt.  of  copper.  R.  Ruer  (Z.  anorg.  Cliem., 
1928, 169,  251— 256).—' The  amount  of  air  taken  up  by 
copper  under  the  conditions  under  which  it  was 
weighed  in  the  determination  of  the  at.  wt.  (A., 
1926,  1075)  has  been  found  by  the  method  previously 
described  (A.,  1927,  1134)  to  be  0*00102  g./lOO  g. 
Taking  this  into  account,  the  at.  wt.  becomes 
63*544^:0*003.  ’  R.  Cuthill. 

Rare  earths.  XXVI.  Purification  and  at.  wt. 
of  erbium.  A.  E.  Boss  with  B.  S.  Hopkins  (J. 
Amer.  Chem.  Soc.,  1928,  50,  298— 300).— The  at.  wt. 
of  erbium  as  determined  by  the  ratio  of  erbium 
chloride  to  silver  (107*88)  is  167-64  (cf.  Hofmann,  A., 
1910,  ii,  1073).  Erbium  material  yielding  a  constant 
at,  wt.  for  the  element  may  be  obtained  from  the 
erbium— yttrium  material  from  gado Unite  by  fraction¬ 
ation  by  the  nitrate  fusion  method  or  by  fractional 
precipitation  with  sodium  nitrite.  S.  K.  Tweedy. 

The  Rohr  magneton  and  radioactivity.  D. 
Enskog  (Z.  Physik,  1927,  45,  852— S68).—By 
adopting  the  view  that  magnetic  forces  are  responsible 
for  the  attraction  between  an  a-particle  and  the 
nucleus  immediately  previously  to  the  emission  of  an 


a-particle,  a  theory  is  developed  whereby  values  of 
the  kinetic  energy  of  the  emitted  a-particle  may  be 
calculated  from  the  magnetic  moments  of  the  nucleus 
and  of  the  a-particle  and  from  the  nuclear  charge. 
Values  calculated  in  this  way  are  in  fairly  good 
quantitative  agreement  with  experiment  for  a  large 
number  of  radioactive  changes.  R.  W.  Bunt. 

Pro  to  actinium  as  a  radioactive  and  chemical 
element.  O.  Hahn  (Sifczungsber.  Prcuss.  Akad. 
Wiss.  Berlin,  1927,  275—283), — New  determinations 
of  the  period  of  protoactinium  have  been  carried  out 
by  Walling  by  measuring  the  rate  of  growth  of  the 
element  in  uranium  originally  carefully  freed  from  it 
(cf.  von  Grosse,  this  voL,  259).  A  quantitative 
examination  of  the  amount  formed  has  been  made  by 
using  its  isotope,  uranium-#,  as  a  radioactive  indicator. 
The  period  found  is  20,000  years  with  a  possible  error 
of  ±10%.  The  different  views  as  to  the  origin  and 
at.  wt.  of  protoactinium  are  discussed.  Protoactinium 
in  a  suitable  quantity  in  a  pure  state  would  form  a 
valuable  source  of  actinium.  It  would  also  afford  a 
means  of  studying  the  special  chemical  properties 
of  the  elements  of  atomic  number  91  in  relation  to 
those  of  the  lower  members  of  the  same  group, 
niobium  and  tantalum,  and  of  the  neighbouring 
elements,  uranium  and  thorium.  Protoactinium  is 
also  interesting  from  the  fact  that  elements  of  odd 
atomic  number,  especially  in  the  last  horizontal 
series  of  the  periodic  table,  are  comparatively  rare. 

M.  S.  Burr. 

Charge  of  a-p articles  emitted  per  sec,  by  1  g. 
of  radium.  H.  Jedrzejgvski  (Ann,  Physique, 
1928,  fx],  9,  12S — 185). — A  more  detailed  account 
of  work  already  published  (A.,  1927,  710). 

Recoil  (3-partieles  from  thorium- B.  K.  Donat 
and  3L  Philipp  (Z.  Physik,  1927,  45,  512—521).— 
Using  a  modification  of  the  technique  of  Barton,  the 
recoil  (3 -particles  from  thorium- 1?  have  been  investig¬ 
ated.  The  results  are  in  agreement  with  those  of 
Barton  on  radium-1?.  R.  W.  Lunt. 

Retardation  of  (3-rays  by  matter.  J.  D’Esfine 
(J.  Hits.  Radium,  1927,  [vi],  8,  502— 507).— The 
values  of  the  retardation  of  p-rays  by  aluminium, 
copper,  silver,  or  gold,  as  determined  with  an  accuracy 
of  10%  from  the  magnetic  spectra  of  some  of  the 
principal  groups  of  p-rays  from  thorium-1?  and 
radium-1?,  have  been  compared  with  the  results  of 
other  workers.  Bohr's  formula  for  the  expression 
of  this  retardation  gives  a  curve  having  the  same 
shape  as  that  derived  from  the  experimental  results, 
although  the  individual  retardations  are  higher. 
Some  previous  results  (A.,  1926,  332)  are  revised. 

J.  Grant. 

Study  of  atomic  particles  with  the  point- 
counter.  W.  Bothe  and  H.  Franz  (Naturwiss., 
1927,  15,  445;  Chem.  Zentr.,  1927,  ii,  780).— By 
using  a  very  pure  polonium  preparation  as  source  of 
a-rays,  atomic  particles  can  he  detected  not  only  with 
the  Geiger  point-counter,  but  also  by  the  absorption 
curve.  Of  the  elements  examined — boron,  carbon, 
nitrogen,  oxygen,  fluorine,  sodium,  magnesium, 
aluminium,  silicon,  phosphorus,  calcium,  and  copper — ■ 
only  boron,  nitrogen,  magnesium,  and  aluminium 
clear!;/  gave  particles,  the  range  in  air  being  >20,  16, 
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13,  and  18  cm.  in  air  at  15°,  respectively.  Paraffin 
gave  hydrogen  particles  of  range  15  cm. 

A.  A.  Eldiudge. 

Validity  of  Geiger’s  counter  for  p-particles 
and  the  p-particle  emission  from  radium-15  and 
radium-/).  N.  Riekl  (Z.  Physik,  1028,  46,  478— 
505). — The  validity  of  Geiger’s  counter  for  p-particles 
has  been  examined  and  it*  has  been  shown  that  for 
particles  of  velocities  0*70 — 0*94c  a  counter  chamber 
pressure  of  2-5  atm.  should  be  used  for  quantitative 
work ;  the  true  number  of  particles  is  not  obtained 
at  pressures  less  than  1150  mm.  The  absorption 
in  argon,  as  with  a-particles,  is  less  than  that  in  air 
at  the  same  pressure.  fbPartieles  from  radium-D, 
0*34 — 04c,  are  completely  absorbed  in  air  at  7  mm. 
The  ratio  of  the  number  of  p-particles  emitted  by 
radium-I?  to  the  number  of  atoms  disintegrated  has 
been  shown  to  be  not  less  than  1  *2.  Inconclusive  results 
have  been  obtained  with  radium -D.  R.  W.  Lunt. 

Thermo-dissociation  of  atom-nuclei.  S. 
Suzuki  (Proc.  Imp.  Acad.  Tokyo,  1927,  3,  650— 
654). — On  the  assumption  that  radium  exists  in 
thermal  equilibrium  with  its  disintegration  products, 
the  heat  of  reaction  calculated  from  the  kinetic 
energy  of  an  a -particle  being  — 1*1  X 1011  g.-cal., 
log.T4/(l“-a'2)  ,p=2*41  x  i010/T+2*51ogT+0-3S7.  The 
temperature  Tc  at  which  the  maximum  degree  of 
dissociation  should  occur  is  given  by  d(2*4x  1010/ 
T+2’5  log  T)/dT~Q,  whence  Tc— 10 10  degrees.  The 
amount  of  radium  should  therefore  decrease  up  to 
IQ10  degrees,  but  decompose  into  radon  at  higher 
temperatures.  Unless  z2/{l—x2)  .p  >  1027'8  atm. 
no  equilibrium  can  exist,  and  no  observable  change  in 
the  degree  of  dissociation  would  be  expected  at  the 
b.  p.  of  radium  under  a  few  thousand  atmospheres 
pressure.  Since  the  heat  of  reaction  is  of  the  same 
order  for  all  the  heavy  elements,  it  is  assumed  that 
their  disintegration  into  hydrogen,  helium,  and 
protons  would  take  place  at  about  1010  degrees. 

C.  J.  Smithells. 

Internuclear  reactions.  B.  Cabrera  (Compt. 
rend.,  1928,  186,  501 — 503). — The  theory  (this  vol., 
216)  that  the  Aston  packing  fraction  is  a  measure  of 
the  internal  energy  of  the  system  and  gives  an  indic¬ 
ation  of  the  evolution  of  atomic  nuclei,  is  developed, 
and  extended  to  internuclear  reactions.  The  theory 
requires  an  emission  of  energy  equivalent  to  15*2  x  10“27 
g.  during  the  disintegration  of  nitrogen  by  bombard¬ 
ment  with  a-particles  with  the  formation  of  a  proton 
and  an  isotope  of  oxygen  (O17).  This  probably  takes 
the  form  of  a  radiation  hitherto  unnoticed.  The 
theory  is  also  applied  to  the  evolution  of  elements  in 
the  cosmos.  J.  Grant. 

Relative  masses  of  a  proton  and  an  electron. 
J.  G.  Ghosh  (Naturwiss,,  1927,  15,  445;  Cheni. 
Zentr.,  1927,  ii,  779). — The  observed  relations  are 
derived  on  the  supposition  that  if  two  light  quanta 
of  frequency  v  impinge,  a  part  E  of  the  energy  is 
converted  into  matter  in  the  form  of  a  proton  and  an 
electron,  whilst  the  remainder  is  converted  into 
heat -motion.  Each  photon  is  transformed  into  a 
hohlraum,  A.  A.  Eld  ridge. 

Structure  of  the  hydrogen  atom,  H.  Ghosh 
(Naturwiss,,  1927,  15,  506—507  ;  Client.  Zentr.,  1927, 


ii,  1121). — The  mass  T008  of  the  hydrogen  atom  is 
regarded  as  that  of  the  nucleus  (1)  plus  that  of  16 
electrons  (0*008),  the  latter  mass  being  distributed  in 
a  spherical  shell  as  radiation  energy. 

A.  A.  Eldridge. 

Scheme  [for  the  prediction  of  the  atomic 
masses]  of  isotopes.  G.  Beck  (Z.  Physik,  1928, 
47,  407 — 416). — Theoretical.  Aston’s  results  on 
isotopes  are  arranged  in  a  tabular  scheme  and  used 
to  predict,  by  the  regularities  observed,  other  as  yet 
unobserved  isotopes.  It  is  further  concluded  that 
there  are  arrest  points  in  the  building  up  of  the 
various  atomic  nuclei.  W.  E.  Downey. 

Quantum  theory  of  the  electron.  P.  A.  M. 
Dirac  (Proc.  Roy.  Soc.,  1928,  A,  117,  610 — 624), — 
The  assignment  to  each  electron  of  a  spin  and  a 
magnetic  moment,  in  order  to  make  the  quantum 
theory,  when  applied  to  the  problem  of  the  structure 
of  the  atom,  agree  with  observation,  is  shown  to  be 
unnecessary.  Agreement  with  experiment  can  be 
obtained  without  arbitrary  assumptions  by  the 
correct  relativistic  application  of  quantum  mechanics 
to  the  point-charge  electron.  The  Hamiltonian 
function  on  which  the  present  theory  is  based  is 
linear  in  energy  and  momentum,  and  leads  to  an 
explanation  of  all  duplexity  phenomena  without 
further  assumption.  The  spinning  electron  model 
is,  however,  justifiable  for  many  purposes,  at  least 
as  a  first  approximation.  Its  most  important 
failure  seems  to  be  that  the  magnitude  of  the  resultant 
orbital  angular  momentum  of  an  electron  moving  in 
an  orbit  in  a  central  field  of  force  is  not  a  constant,  as 
the  model  leads  one  to  expect.  L.  L.  Bircomshaw, 

Quantum  theory  of  homopolar  valencies.  E. 
London  (Z.  Physik,  1928,  46  ,  455— 477).— It  is 
shown  that  homopolar  valencies  calculated  from  the 
symmetry  characteristics  of  Schrodinger’s  character¬ 
istic  function  are  in  agreement  with  the  periodic 
classification,  and  it  is  thought  that  they  may  be 
interpreted  as  quantum  mechanical  resonance  effects. 

R.  W.  Lunt. 

Explanation  of  some  properties  of  spectra  from 
the  quantum  mechanics  of  the  spinning  electron. 
J.  von  Neumann  and  E.  Wigner  (Z.  Physik.  1928, 
47,  203— 220).— The  kinematic  properties  of  any 
system  of  spinning  electrons  (without  further  assump¬ 
tions)  have  been  deduced  with  the  aid  of  the  Dirac- 
Jordan  transformation  theory.  R.  A.  Morton. 

Infra-red  spectra  of  hydrogen  halides  accord¬ 
ing;  to  Sehrodinger's  theory.  M.  Czerny  (Z. 
Physik,  1927,  45,  476 — 483).— An  analysis  of  the 
available  data  for  the  infra-red  spectra  of  hydrogen 
halides  by  Schrodinger’s  theory  leads  to  values  of  the 
molecular  constant  somewhat  different  from  those 
derived  from  the  quantum  theory.  R.  W.  Lunt. 

Refraction  quotient  of  the  De  Broglie  waves 
of  electrons,  O.  Klemperer  (Z.  Physik,  1928,  47, 
417—421). — It  is  shown  that  there  Is  a  limiting  angle 
for  the  total  reflexion  of  cathode  rays  on  the  theory 
of  wave  mechanics.  W.  E.  Downey. 

Theory  of  collision  processes  in  hydrogen. 
W.  ElsasSER  (X.  Physik,  1927,  45,  522— 53S).— 
Mathematical.  R.  W.  Lunt. 
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Theory  of  the  collisions  between  atoms  and 
slow  electrons.  (Frl.)  L.  Mensing  (Z.  Physik, 
1927,  45,  603 — 609).— The  collision  process  between 
atoms  or  slow  electrons  has  been  analysed  by  wave 
mechanics ;  comparisons  of  the  predictions  of  theory 
with  experiment  show  that  an  atom  cannot  be  regarded 
as  a  charged  shell.  R.  W.  Lent. 

Minimum  proper  time  and  its  applications 
(1)  to  the  number  of  the  chemical  elements,  (2) 
to  some  uncertainty  relations.  H.  T.  Flint  and 
0.  W.  Richardson  (Proc.  Roy.  Soe.,  1928,  A,  117, 
637 — 649). — It  has  been  shown  that  the  proper  time 
of  a  particle  has  a  minimum  value  &/m0c2,  where  m  is 
the  rest  mass.  This  conclusion  is  now  reached  by  a 
method  which  is  independent  of  the  assumptions  as 
to  the  metrics  of  space  and  time,  made  previously. 
An  upper  limit  [n/(?i+l)]*<7  is  placed  on  the  velocity 
of  an  electron  in  an  atom  in  an  orbit  of  total  quantum 
mini  her  n.  This  involves  an  upper  limit  97  for  the 
atomic  number  of  any  chemical  element,  and  also  an 
upper  limit  for  the  quantum  number  of  an  intra¬ 
nuclear  orbit.  The  limit  is  a  function  of  the  atomic 
number  of  the  nucelus.  L.  L.  Bircumshaw. 

[Use  of  Winther’s  gauze  in]  spectrophotometry. 
G.  Land  SB  erg  (Z.  Physik,  1927,  46,  106 — 108). — 
The  use  of  a  blackened  gauze  as  a  constant  extinction 
filter  (Winther,  A.,  1923,  ii,  519)  has  been  examined 
in  the  visible  region  and  up  to  2026  A.  The  extinc¬ 
tion  of  such  gauzes  is  constant  within  1%  in  the  range 
examined.  R.  W.  Lent. 

Graphic  representation  of  colours.  S.  Roscii 
(Physikal.  Z.,  1928,  29,  83 — 91). — Every  colour  can 
be  defined  by  means  of  its  “  relative  brightness,”  the 
relative  width  of  its  spectrum,  and  the  mean  wave¬ 
length.  An  apparatus  is  described  whereby  any 
colour  may  be  compared  by  synthesis  in  terms  of 
these  three  co-ordinates.  W.  E.  Downey. 

Characteristic  of  the  hydrogen  molecule  in 
the  normal  state.  Y.  Sugiura  (Z.  Physik,  1927, 
45,  484 — 192 ) . — Mathematical .  R.  W.  Lent. 

Quantum  levels  and  resulting  constants  of  the 
hydrogen  molecule.  R.  T.  Birge  (Proc.  Nat. 
Acad,  ScL,  1928,  14,  12— 19).— Theoretical.  It  is 
contended  that  the  discrepancy  between  the  observed 
value  of  the  ionisation  potential  of  hydrogen  and  the 
theoretical  value  as  calculated  from  Richardson’s 
analysis  of  the  band  spectrum  (A.,  1927,  916)  is  only 
apparent.  W.  E.  Downey. 

Hydrogen  molecule.  0.  W.  Richardson 
(Nature,  1928,  121,  320) —A  discussion  (cf.  Birge, 
this  voL,  216).  It  now  appears  that  the  suspected 
coincidence  of  the  author’s  23P  level  with  Dieke  and 
Hopfield’s  C  level  is  accidental ;  the  case  for  the 
coincidence  of  the  author’s  2lS  level  with  their  B 
level  is  much  more  convincing.  An  examination  of 
Werner’s  plates  shows  that  the  2XS  states  are  formed, 
and  that  they  pass  with  difficulty  into  the  1  *S  state; 
apparently  the  excitation  energy  is  discharged  by 
dissociation  of  the  hydrogen  molecules  on  collision. 

A.  A.  Eldridoe. 

Residual  effect  in  the  actinic  absorption  of 
chlorine.  W.  Taylor  and  A,  Elliott  (Proc. 


Durham  Phil.  Soe.,  1926 — 1927,  7,  172— 181)-— See 
A,,  1927,  216. 

Measurement  of  residual  rays  in  the  visible 
region  of  the  spectrum.  G.  Joos  (Physikal.  Z., 
1928,  29,  117 — 118). — The  absorption  spectra  of 
potassium  chromium  selenate  crystals,  and  of  other 
chromium  double  salts  of  the  alum  type,  disclose 
the  existence  of  sequences  of  lines  separated  by  about 
43  cm,"1  and  containing  as  many  as  11  terms.  The 
frequency  difference  corresponds  with  232  \is  a  wave¬ 
length  in  the  range  of  residual  rays.  R.  A,  Morton. 

Absorption  spectra  of  potassium  ferro-  and 
ferri-cyanides.  F.  H.  Getman  (J,  Physical  Ohera., 
1928,  32,  187—191;  A.,  1921,  ii,  287)1 — A  further, 
more  refined,  spectroscopic  examination  of  0'0005Jf- 
solutions  of  potassium  ferro-  and  ferri-cyanides  has 
been  made.  The  absorption  spectra  differ  markedly 
from  each  other.  The  molecular  extinction  co¬ 
efficients  of  the  compounds  designated  by  Briggs 
(J.C.S.,  1911,  99,  1019)  as  the  a-  and  (Lferrocyanides 
of  potassium  are  identical,  supporting  the  view  of 
Bennett  (A.,  1917,  i,  449)  that  these  salts  are  not 
isomeric.  The  corresponding  coefficients  for  the  oc- 
and  3-ferricyanides  are  different  from  each  other, 
however,  confirming  the  previous  finding  of  the 
author  (loc.  cit.)  and  the  view  of  Locke  and  Edwards 
(A.,  1899,  i,  407).  An  apparatus  for  producing  sparks 
under  water  between  tungsten  electrodes  to  detect 
narrow  or  weak  absorption  bands  is  described. 

L.  S.  Theobald. 

Spectrochemical  researches  on  some  por¬ 
phyrins  and  some  compounds  of  hsemato- 
porphyrin  with  iron.  E.  Bois  (Gan.  Chem.  Met., 
1927,  11,  261 — 264). — The  absorption  spectra  are 
considered  to  provide  a  new  basis  for  the  explanation 
of  molecular  structure  by  spectra.  The  fluorescence 
spectrum  is  the  most  sensitive  reaction  for  the 
detection  of  porphyrin  and  blood-spots.  Synthetic 
hseinatin  shows  a  stage  in  the  transformation  of  foods 
into  blood.  Chemical  Abstracts. 

Spectrographic  study  of  complex  cyanogen 
compounds  of  iron.  I,  II.  L.  Cambi  and  L. 
Szego  (Gazzetta,  1928,  58,  64 — 71,  71 — 76). — See 
A.,  1927,  809,  916. 

Optically  excited  iodine  bands  with  alternate 
missing  lines.  R.  W.  Wood  and  F.  W.  Loomis 
(Nature,  1928, 121,  283). — A  study  of  the  fluorescence 
bands  which  develop  around  the  “  fundamental  ” 
doublets  when  iodine  is  excited,  in  presence  of  helium, 
by  the  green  mercury  line,  shows  that  only  those 
alternate  lines  occur  in  the  spectrum  of  the  fluorescence 
for  which  mf  is  even.  Thus  the  rotational  quantum 
number  of  the  excited  iodine  molecules  can  change 
only  by  even  numbers  during  these  collisions  of  the 
second  kind.  The  result,  although  incomprehensible 
on  the  classical  Bohr-Lenz  theory,  affords  direct 
evidence  in  support  of  the  theories  of  Hund  and 
Dennison.  A.  A.  Eldridge. 

Rand  fluorescence  of  mercury  vapour.  P. 
Pringsheim  and  A.  Terenin  (Z.  Physik,  1928,  47, 
330 — 343), — Mercury  vapour  fluoresces  under  the 
influence  of  an  un cooled  mercury  lamp  or  of  an 
aluminium  spark.  The  intensity  of  the  fluorescence 
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excited  by  a  mercury  lamp  is  not  a  quadratic  function 
of  the  intensity  of  the  incident  light.  It  increases, 
at  first,  very  strongly  with  increasing  thickness  of 
mercury  vapour  and  then  slowly.  At  small  thick¬ 
nesses  the  effect  of  indifferent  gases  is  very  marked , 
Hydrogen  and  oxygen  weaken  the  effect.  From  the 
effect  of  hydrogen  it  is  concluded  that  the  duration 
of  light  emission  has  an  upper  limit  of  10'3  see. 
Parallel  with  the  visible  fluorescence  there  occurs  an 
emission  of  the  lino  at  2537  A.  W.  E.  Downey. 

Absorption  of  ultra-violet  light  by  dextrose, 
laevulose,  and  lactose.  L.  Iywiecinski  and  L. 
Mabchlewski  (Bull.  Acad.  Polonaise,  1927,  A, 
379 — 394). — Contrary  to  the  statements  of  Purvis 
(J.C.S.,  1923,  123,  2515)  and  Nicderlioff  (A.,  1927, 
396),  pure  preparations  of  dextrose  and  lactose  show 
no  selective  absorption  in  the  ultra-violet.  Even 
after  several  crystallisations  d-locvulose  shows  a  band 
at  about  2800  A.  It  is  not  certain,  however,  that  all 
traces  of  impurity  are  removed  by  crystallisation  and 
this  particular  result  is  not  at  present  regarded  as 
conclusive.  J.  S.  Carter. 

Colour  and  colour  equilibria  of  phen olphthalein 
and  its  derivatives.  E.  Vogt  (Z.  physikah  Cliem., 
1928,  132,  101—130). — The  quinone-phenoxide 
theory  of  Aehree  is  regarded  as  the  most  satisfactory 
explanation  of  the  colour  changes  experienced  by 
phenolphthalein,  the  phthalein  esters  and  sulplione- 
phthaleins,  and  other  triph enylmeth ane  dyes. 

Comparative  measurements  of  the  absorption  of 
the  various  halogen  derivatives  of  phenolphthalein 
indicate  not  a  quinonoid  ring,  but  the  central  carbon 
atom,  as  the  chromophore.  The  extinction  curves 
are  substantially  in  agreement  with  Ostwald’s  theory 
of  indicators,  having  regard  to  the  dibasic  nature  of 
the  phthalein s.  The  two  dissociation  constants  of 
phenol tetracliloroph th alein  are  7*9  X  I0~9  and  3*73  X 
10"°,  respectively.  For  substances  of  which  the  two 
dissociation  constants  are  widely  different  the  simple 
theory  applicable  to  monobasic  acids  is  valid. 

H.  F,  Gillbe, 

Intensity  ratio  of  the  JD -lines.  W.  Lochte- 
Holtgreyen  (Z.  Physilc,  1928,  47,  302-378).— The 
appearance  of  one  D-line  under  fluorescence  excitation 
by  the  other  D-line  has  been  quantitatively  studied  for 
both  lines.  In  the  presence  of  rare  gases,  the  intensity 
ratio  between  the  two  lines  is  in  accord  with  that 
required  by  theory.  The  extinction  of  secondary 
resonance  bv  gases  was  established  and  a  separation 
effected  between  collisions  which  force  the  atom  back 
into  the  unexcited  state  without  emission  and  those 
which  transform  it  into  the  adjacent  2# -state.  Colli¬ 
sions  between  excited  sodium  atoms  and  sodium  or 
potassium  atoms  are  some  two  hundred  times  more 
effective  for  the  second  transition  mentioned  than  are 
collisions  with  rare -gas  atoms.  W.  E.  Downey. 

Duration  of  fluorescence  of  solid  uranyl  salts 
and  of  their  solutions,  F.  Perrin  and  R«.  Delorme 
(Gompt.  rend.,  1928,  486,  428 — 130 ;  cf.  A.,  1926, 
223,  558). — The  duration  of  emission  of  fluorescence 
of  uranyl  salts  has  been  measured  by  means  of  the 
phospliorometer,  an  adaptation  of  Becquerel’s  phos- 
phoroscope  in  which  the  rate  of  rotation  of  the  vanes 
under  the  influence  of  the  radiation  is  measured  by 


means  of  an  optical  rotating- wheel  device.  For 
simple  fluorescence  the  exponential  decrease  in  lumin¬ 
escence  after  instantaneous  illumination  was  confirmed. 
The  mean  lives  (in  104  sec.)  of  crystalline  uranyl 
sulphate  and  nitrate  were  2*5  and  6*1,  respectively. 
Solutions  of  the  former  in  pure  sulphuric  acid  gave 
times  and  fluorescing  powers  of  the  same  order  as  the 
solid  salt  but  slightly  lower,  and  decreasing  when  the 
concentration  or  temperature  was  raised,  or  when 
water  was  added.  J.  Grant. 

Fluorescence  of  mercury-inert  gas  bands.  0. 
Oldenberg  (Z.  Physik,  1928,  47,  184 — 202 } . — The 
question  whether  atoms  can  be  excited  by  the  joint 
action  of  collisions  and  irradiation,  can  be  tested 
indirectly  by  considering  the  reverse  process,  viz., 
the  distribution  of  energy  of  excitation  between 
kinetic  energy  and  emission.  Investigation  of  the 
fluorescence  spectrum  of  mercury  vapour  in  the 
presence  of  helium  or  neon  at  atmospheric  pressure 
discloses  a  range  of  continuous  emission  on  both  sides 
of  the  resonance  line,  extending  from  2519  to  2570  A. 
for  helium.  On  the  other  hand,  the  spectra  obtained 
with  argon  and  krypton  as  the  added  gases  exhibited 
banded  structure,  whilst  with  nitrogen  the  results 
resembled  those  obtained  with  helium  and  neon. 
Hydrogen  and  oxygen,  as  added  gases,  did  not  cause 
the  appearance  of  either  the  continuous  or  banded 
spectrum.  It  appears  that  excited  mercury  atoms 
in  the  28P1  state  can  form  “  molecules  5J  on  colliding 
with  an  atom  of  argon  or  krypton,  the  attraction 
originating  from  a  polarisation  of  the  rare  gas  atom 
in  the  field  of  the  excited  mercury  atom.  The 
continuous  spectra  obtained  with  helium  and  neon 
may  be  unresolved  band  (molecular)  spectra.  If. 
however,  they  are  not  of  this  type,  the  continuous 
spectra  must  illustrate  the  joint  action  referred  to. 
It  is  shown  that  the  banded  spectra  also  appear  in 
absorption.  R.  A.  Morton. 

Excitation  of  fluorescence  by  X-rays  of  dif¬ 
ferent  wave-lengths.  R.  Glocker,  E,  Kauit, 
and  H.  Wibmann  (Ann.  Physik,  1928,  [iv],  85,  313 — 
332). — The  relation  between  ionisation  and  fluorescent 
light  intensity  has  been  investigated  for  two  zinc 
silicate  screens  of  different  thicknesses,  using  radiations 
ranging  from  0T2  to  1*54  A.  At  0-19  A.  the  brightness 
of  the  screen  varies  approximately  with  the  thickness 
of  fluorescent  material,  whereas  at  0*71  A.  the  linear 
relation  no  longer  holds,  because  the  absorption  does 
not  increase  linearly  with  the  thickness.  From 
calculations  of  the  fraction  of  incident  X-rav  energy 
which  represents  electron  energy,  it  is  shown  that 
fluorescence  largely  originates  from  the  electron 
energy,  and  not  from  the  absorbed  energy  provided 
the  screen  consists  of  a  very  thin  layer.  An  ionisation 
chamber  responds  much  more  readily  to  changes  in 
wave-length  than  docs  the  fluorescent  screen.  A 
method  is  given  for  evaluating  losses  in  light  intensity 
due  to  absorption  and  diffuse  reflexion  in  the  screen. 
The  light  emission  from  the  zinc  silicate  screen  con¬ 
sists  of  a  broad  band  extending  from  505  to  573  gp 
(maximum  520 — 530  \ jjjX  The  relative  intensities 
of  the  short-wave  and  long-wave  sides  have  been 
determined  under  different  conditions  of  excitation, 
and  no  differences  have  been  detected  which  could  be 
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traced  to  changes  in  the  wave-length  of  the  exciting 
X-ravs.  R,  A.  Morton. 

Photoluminescence  of  solutions  of  Eesculin  at 
low  temperatures.  J.  Starkiewicz  (Bull.  Acad. 
Polonaise,  1927,  A,  459—47 1). — The  fluorescence  band 
of  solutions  of  sesculin  in  glycerol  moves  gradually 
towards  the  violet  as  the  temperature  is  depressed 
from  +20°  to  —80°.  A  faint  green  phosphorescence, 
more  intense  when  a  solution  of  sucrose  is  used  as 
solvent,  is  observed  at  —80°.  A  more  intense  and 
more  permanent  phosphorescence  is  observed  with 
glycerol  solutions  at  — 180°,  the  spectrum  showing 
intensity  maxima  at  the  wave-lengths  480,  495,  515, 
540,  and  500  m\s..  Phosphorescence  and  fluorescence 
aye  not  correlated  phenomena.  J.  S,  Carter. 

Light  emission  of  gases  excited  by  a-rays. 
H.  Greinacher  (2.  Physik,  1928,  47,  344 — 356),— 
The  emission  of  light  by  air,  carbon  dioxide,  oxygen, 
and  hydrogen  under  the  influence  of  a-particles  has 
been  studied.  The  intensity  of  the  emitted  light  was 
examined  photographically  and  was  found  to  be 
independent  of  the  recombination  of  the  ions.  The 
ratios  of  the  light  intensities  for  the  gases  examined 
were  found  to  be  different  from  those  of  Walter 
(Ann.  Physik,  1906,  [iv],  20,  327).  The  light  from 
hydrogen  was  found  to  bo  as  strong  as  that  from  air, 
whereas  Walter  found  it  was  only  one  tenth.  This  is 
explained  as  due  to  the  use  of  a  quartz  filter  by  Walter 
which  cut  off  the  ultra-violet  band  spectrum.  The 
energy  and  collision  ratios  are  discussed  in  this  light 
and  are  found  to  be  in  agreement. 

W.  E.  Downey. 

Influence  of  temperature  on  the  absorption 
bands  of  alkali  halide  phosphors.  H.  Lorenz 
(Z.  Physik,  1927,  46,  558— 567). —The  extinction 
coefficients  of  the  following  phosphors  have  been 
determined  in  the  range  1800—3000  A.  and  at 
temperatures  from  — 180°  to  600w  :  potassium 
chloride  -[-thallium,  potassium  bromide + thallium, 
potassium  chloride + lead.  Reduction  of  the  tem¬ 
perature  diminishes  the  width  of  the  bands ;  the  long 
wave-length  band  shifts  30 — 40  A,  to  the  red  and  the 
short  wave-length  band  10 — 20  A.  in  the  temperature 
range  investigated.  R.  W.  Lunt, 

Residual  rays  of  mixed  crystals.  F.  Kruger, 
O.  Reinkober,  and  E.  Koch-Holm  (Ann.  Physik, 
1928,  [iv],  85,  110 — 128).— Residual  ray  spectra  in 
the  far  infra-red  have  been  obtained  for  mixed  crystal 
series  of  sodium,  rubidium,  and  thallium  chlorides 
with  potassium  chloride.  Wave-lengths  character¬ 
istic  of  the  components  do  not  occur,  but  each  mixed 
crystal  shows  a  wave-length  of  its  own,  intermediate 
between  those  of  the  components.  The  frequency 
varies  approximately  linearly  with  the  concentration 
change.  The  decomposition  of  a  mixed  crystal 
coincides  with  the  disappearance  of  its  own  wave¬ 
length  and  the  appearance  of  those  of  the  components. 

R.  A.  Morton. 

Refraction  and  absorption  of  electrical  waves 
by  electrolytes.  I.  K.  Zakrzewski  {Bull.  Acad. 
Polonaise,  1927,  A,  489— 503).— The  absorption 
indices  k  at  temperatures  of  the  order  of  19°  of  water 
and  solutions  of  sodium  chloride,  the  concentrations 
of  which  ranged  up  to  6%,  have  been  determined  for 


waves  of  wave-length  23  cm.  Calculations  based  on 
the  data  of  Pfannenberg  (Z.  Physik,  1926,  37,  767) 
indicate  values  for  the  refractive  indices  n  of  the  more 
concentrated  salt  solutions  which  arc  considerably 
smaller  than  the  value  for  pure  water.  Even  after 
making  allowance  for  the  absorptive  effect  of  the 
solvent,  the  experimental  numbers  are  not  in  agree¬ 
ment  with  the  Maxwell  relation  ?ik=gv  (a= con¬ 
ductivity).  *  J.  S  Carter. 

Distribution  of  energy  in  molecules.  L.  S, 
Kassel  (Proc.  Nat.  Acad  ScL,  1928,  14,  23—30).— 
Theoretical.  Given  a  number  of  oscillators  and  a 
value  for  the  total  energy  of  these  oscillators,  the 
chance  that  a  specified  one  of  the  oscillators  shall  have 
energy  in  excess  of  some  given  value  is  calculated  for 
a  number  of  types  of  oscillators.  W.  E.  Downey. 

Dielectric  constant  of  liquid  bromine.  (Miss) 
A.  I.  Anderson  (Proc,  Physical  Soc.,  1928,  40,  62 — 
70). — The  dielectric  constant  of  liquid  bromine  was 
found  to  be  3*12  at  15°,  and  at  a  frequency  of  187,000 
per  sec.  The  temperature  coefficient  referred  to  0° 
is  —0*00191.  The  value  0*40  X  10~18  is  deduced  for 
the  electric  moment  of  the  bromine  molecule  Br2, 
The  electrical  conductivity  was  found  to  be  9*6  x  10“10 
ohm*1  cmr1  at  0°,  and  the  temperature  coefficient 
—0*0188  per  degree.  C.  J.  Smithells. 

Variation  of  dielectric  constant  of  some  gases 
with  temperature  at  different  pressures.  (Erl.) 
M.  Forr6  (Z.  Physik,  1928,  47,  430-445).— The 
measurements  were  carried  out  in  a  similar  apparatus 
to  that  of  Herweg  (Verb.  Physikal.  Gcs.,  1919,  21, 
572).  The  gases  examined  were  hydrogen,  nitrogen, 
air,  carbon  monoxide,  and  carbon  dioxide  between 
0°  and  300°  and  between  0  and  6  atm.  For  hydrogen, 
nitrogen,  and  air,  the  constants  a  and  b  in  Debye’s 
equation  (e— l)77/(e+2)d=a!Z7+6  aro  not  found  to 
vary  with  pressure  ;  a  is  constant  and  b  is  zero.  For 
carbon  monoxide,  the  variation  of  6  can  be  expressed 
either  by  a  linear  or  by  a  quadratic  relationship. 
For  carbon  dioxide,  the  variation  of  b  follows  a 
quadratic  relationship  with  pressure. 

W.  E.  Downey. 

Influence  of  electrostatic  fields  on  dielectric 
constants.  F.  Kautzsch  (Physikal.  Z.,  1928,  29, 
105 — 117). — -The  variation  of  the  dielectric  constant 
with  varying  electrostatic  fields  has  been  studied  for 
ethyl  ether,  chloroform,  and  chlorobenzene.  Satur¬ 
ation  phenomena  are  found  for  ether  and  chloroform. 
Using  the  Debye  kinetic  theory  of  dielectrics,  and 
extrapolating  to  zero  voltage,  the  dipolar  moments 
of  ethyl  ether,  chloroform,  and  chlorobenzene  are 
12-02,  10*07,  and  8-50  X  10~10,  respectively.  Herweg ’s 
data  (Z.  Physik,  1921,  8,  1)  lead  to  values  12*07, 
10-26,  and  6*45  X  10~15h  The  variation  of  the  dielectric 
constant  of  carbon  disulphide  in  different  fields  has 
been  studied.  R.  A.  Morton. 

Refractive  indices  of  some  molten  salts. 
O.  H.  Wagner  (Z.  physikal,  Chora.,  1928,  131, 
409—444). — Heck’s  method  for  the  measurement  of 
the  refractive  index  of  molten  salts  has  been  improved, 
and  results  are  given  at  800 w  for  lithium,  sodium, 
potassium ,  rubidium,  caesium,  silver,  and  thallium 
nitrates,  silver  chloride,  sodium  chlorate,  and  sodium 


348 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


tungstate.  The  refractive  indices  show  a  linear 
decrease  as  the  temperature  rises.  The  negative 
temperature  coefficients  of  the  first  eight  salts  are 
approximately  equal  to  the  decrease  of  refractive 
index  produced  by  the  decrease  of  density,  whilst 
those  of  the  remaining  two  salts  are  much  greater  than 
the  density  effects.  The  absorption  of  the  first  group 
lies  in  the  ultra-violet,  and  of  the  second  group  in 
the  infra-red.  Increase  of  temperature  causes  the 
absorption  in  both  cases  to  shift  towards  the  longer 
wave-length  region,  producing  in  one  case  a  decrease, 
and  in  the  other  an  increase,  of  the  negative  tem¬ 
perature  coefficient.  Sodium  tungstate  possesses  an 
infra-red  absorption  band  at  1*777  \i.  Approximate 
values  of  the  atomic  refractions  of  the  cations  have 
been  determined.  JBL  F,  Gillbe, 

Refractive  indices  and  rotatory  power  of 
sodium  rubidium  tartrate,  S.  Kozik  (Bull, 
Acad.  Polonaise,  1927,  A,  229 — 236). — The  geometric 
properties  of  sodium  rubidium  tartrate  (#6  2*025) 
closely  resemble  those  of  other  dialkali  tartrates ; 
a  :  b  :  c  =^0-8332  :  1  : 04319.  Values  of  the  refractive 
indices  and  of  the  angle  of  the  optic  axes  at  9  wave¬ 
lengths  between  670  and  405  \wl  are  tabulated 
[nf  14909,  14948,  14975,  V11  50°  23J  [Na]). 

The  crystals  are  feebly  optically  negative,  with  the 
optic  axial  plane  b  (010),  Both  the  crystals  and  the 
solution  are  dextrorotatory.  Values  of  the  specific 
and  molecular  rotatory  powers  of  the  crystals  and 
solution  at  S  wave-lengths  between  670  and  436  uu 
are  tabulated  (i¥fa]D  ;  crystals,  24,830°;  solution, 
0374°).  The  rotatory  power  of  the  crystals  is  the 
same  along  both  optic  axes.  J.  S  Carter. 

Refraction  in  gases.  J,  Tausz  and  G,  Horneng 
(Z,  teehn.  Physik,  1927,  8,  338 — 355 ;  Oiteinu  Zentr., 
1927,  ii,  2040), — The  constants  of  refraction  for 
sulphur  dioxide,  methane,  ethylene,  acetylene,  pro¬ 
pylene,  and  carbon  dioxide  were  measured  for  four 
wave-lengths  (6564,  587*6,  5464,  435*8).  From 
Nanton’s  equation,  aA=[(37rc2)/(e/w)]eif,  the  number 
of  dispersion  electrons  in  the  gases  is  computed  to  be 
4*72,  4*46,  5*07,  4*56,  7*22,  and  5*28,  respectively, 

A.  A.  Eldridge, 

Visible  and  ultra-violet  dispersion  of  organic 
substances.  K.  Feussner  (Z,  Physik,  1927,  45, 
689 — 716). — The  refractive  indices  of  acetophenone, 
aniline,  benzaldehyde,  quinoline,  nitrobenzene,  and 
carbon  disulphide  have  been  determined  to  six 
significant  figures  in  the  range  2500—6680  A.  The 
method  of  perpendicular  incidence  was  used  in  the 
visible  region  and  that  of  crossed  prisms  in  the 
ultra-violet  region.  For  bcnzaldehyde  and  carbon 
disulphide  the  optical  constants  have  been  calculated 
from  the  experimental  curves.  R.  W.  Lent. 

Anomalous  dispersion  of  alkali  halide  phos¬ 
phors.  M.  A.  Bee  dig  (Z.  Physik,  1927,  46,  73—79). 
— The  variation  of  the  refractive  index  of  phosphors 
of  potassium  bromide  containing  0*003 — 0  03%  of  lead 
has  been  determined  by  an  interferometer  method  in 
the  neighbourhood  of  the  absorption  maximum  at 
3020  A.  The  density  of  electrons  responsible  for  the 
observed  dispersion  has  been  calculated  from  Voigt's 
formula  and  is  found  to  be  approximately  1/600  of 
the  calculated  density  of  lead  atoms.  R.  W>  Lent, 


Ultra-violet  dispersion  of  alkali  halides.  Z. 
Gyulai  (Z.  Physik,  1927,  46,  80 — 87). — The  refractive 
indices  of  potassium  chloride,  bromide,  and  iodide, 
sodium  bromide,  rubidium  chloride,  and  lithium 
fluoride  have  been  determined  in  the  range  1935 — 
6150  A.  with  an  accuracy  of  0*05%.  The  values  for 
potassium  chloride  agree  well  with  those  of  Martens 
for  natural  sylvine.  Lithium  fluoride  is  shown  to  be 
a  suitable  material  for  lenses  and  prisms  in  the 
ultra-violet.  R.  W,  Lent. 

Paramagnetic  rotation  of  the  plane  of  polaris¬ 
ation.  Ru  Ladenboesg  (Z.  .Physik,  1927,  46,  168 — 
176), — A  review  of  recent  experiments  in  the  light  of 
the  author  s  theory.  E.  w .  Lent. 

Optical  and  electrical  properties  of  liquids. 
C.  V.  Raman  and  Iv.  S.  Krishman  (Proc.  Roy.  Soc., 
1928,  A,  117,  589—599 ;  of.  A.,  1927,  93,  397).— 
Theoretical.  A  review  of  the  existing  theories  of  the 
optical  and  electrical  behaviour  of  liquids  shows  that 
they  are  inadequate  to  explain  the  changes  of  refract- 
ivity  and  dielectric  behaviour  with  density  and 
temperature.  A  new  theory  is  developed,  based  on 
the  assumption  that  the  molecules  of  a  liquid  are 
optically  and  electrically  anisotropic,  and  that  the 
polarisation  field  acting  on  a  molecule  is  a  function 
of  its  orientation.  The  formulae  deduced  are  used 
to  show  why  with  increase  of  density  the  Loren tz 
refraction  constant  usually  diminishes.  The  changes 
in  refract  ivity  and  dielectric  constant  are  closely 
related  to  a  change  in  the  effective  optical  or  electrical 
anisotropy  of  the  molecule  produced  by  the  influence 
of  its  neighbours.  The  anisotropic  constants  appear¬ 
ing  in  the  formulae  can  be  evaluated  with  the  aid  of 
the  theory  of  light-scattering  in  liquids  previously 
developed  (be.  oil.).  L.  L.  Biecumshaw. 

Light-scattering  in  liquids  at  high  temper- 
atures.  S.  R.  Rao  (Indian  J.  Phys.,  1928,  2,  179 — 
193). — In  continuation  of  previous  work  (A.,  1927, 
1127),  the  variations  with  temperature  of  the  intensity 
and  depolarisation  factor  of  transversely  scattered 
light  have  been  investigated  for  the  liquids  octane, 
carbon  tetrachloride,  ethyl  acetate,  benzene,  chloro¬ 
benzene,  and  toluene.  The  depolarisation  factor 
diminishes  with  rise  of  temperature,  at  first 
slowly  and  later  more  rapidly,  the  fall  again,  becoming 
less  rapid  as  the  critical  temperature  is  approached. 
The  molecular  anisotropy  at  different  temperatures 
has  also  been  calculated  for  all  the  liquids.  Graphs 
obtained  by  plotting  anisotropy  against  temperature, 
when  combined  with  the  results  of  previous  work 
(. he .  cit.)  and  those  of  other  investigators,  have  certain 
peculiarities.  The  curves  for  the  paraffin  hydro¬ 
carbons  show  a  remarkable  and  progressive  change 
in  shape  with  increasing  length  of  molecule.  The 
curves  for  the  esters  are  similar  to  one  another  in 
form,  but  the  .anisotropy  of  methyl  acetate  is  greater 
at  all  temperatures  than  that  of  ethyl  acetate,  and, 
similarly,  that  of  ethyl  formate  is  greater  than  that 
of  ethyl  acetate.  The  toluene  curve  resembles  that  of 
benzene,  but  the  chlorobenzene  curve  differs  from  both, 
and,  whilst  it  has  a  higher  anisotropy  than  toluene  at 
the  ordinary  temperature,  it  has  a  lower  one  at  54°. 
In  all  cases  the  anisotropy  of  the  liquid  increases  with 
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temperature  arid  tends  to  attain  the  value  for  the 
vapour.  M.  S.  Burr, 

Valency.  VIII.  Extinction  coefficients  and 
molecular  conductivities  of  Vernon's  isomeric 
a-  and  p-dimethyltelluronium  salts.  Molecular 
structure  of  quadrivalent  tellurium  compounds. 
T.  M.  Lowry,  (Mrs.)  R.  R.  Goldstein,  and  F.  L. 
Gilbert  (J.C.S.,  1928,  307—321;  cl  A.,  1924,  i, 
1212;  1905,  ii,  298) . — Precautions  were  taken  during 
the  measurement  of  the  extinction  coefficients  of  the 
a-  and  {3-dihaIides  (between  2600  and  5000  A.)  to 
prevent  hydrolysis.  In  spite  of  marked  differences 
in  colour  and  absorptive  power  between  a-  and  p-db 
halides  there  is  a  fundamental  similarity  of  type  in 
the  absorption  spectra  of  isomeric  «-  and  (3- compounds. 
The  a-  and  (1-di-iodides  give  twin  maxima ;  this  was 
also  observed  for  iodoform  and  potassium  tri-iodide. 
The  two  maxima  given  by  the  cc-tetraiodide,  TeMe2I4, 
agree  well  in  wave-length  and  intensity  with  those 
predicted  for  a  mixture  of  one  molecule  of  a- di -iodide 
and  one  equivalent  of  tri-iodide  ion.  The  molecular 
conductivities  of  the  dihalides  were  determined  to 
ascertain  whether  these  compounds  behave  as  binary 
or  ternary  electrolytes;  the  results  show  that  the 
di halides  lose  one  halogen  atom  more  or  less  com¬ 
pletely  by  hydrolysis  and  the  other  atom  forms  a 

halogen  ion,  e.g„  [TeMe2Cl]Cl+H20^:[TeMe20H]Cl  + 

■4*  — 

HCL  The  hydroxy-halides  produced  are  strong 
electrolytes  which  are  not  hydrolysed  to  any  large 
extent  even  when  the  equivalent  of  acid  shown  in 
the  equation  is  removed.  The  free  bases  are,  how¬ 
ever,  weak  electrolytes  like  ammonia.  A  discussion 
of  the  structural  formulae  of  these  compounds  is  given, 
but  the  authors  consider  the  evidence  insufficient  to 
decide  between  alternatives.  H.  Ingleson, 

Symmetry  of  electrons  [in  atoms] ,  P. 
Vinassa  (Atti  R.  Aeead.  Lincei,  1927,  [vi],  6,  454 — 
458). — The  classification  of  the  elements  is  discussed 
and  presented  in  tabular  form  according  to  a  system 
which  differs  from  the  Mendeleev  or  Moseley  systems 
in  being  based,  not  on  the  positive  nuclei  of  the 
atoms,  but  on  the  number  of  peripheral  electrons. 
In  this  system  the  entity  is  not  the  atom  but  the  atom 
plus  or  minus  the  number  of  electrons  equal  to  its 
valency,  according  as  the  latter  is  negative  or  positive. 
An  element  may  therefore  appear  more  than  once. 
This  leads  to  certain  conclusions  regarding  a  sym¬ 
metrical  arrangement  of  the  electrons  in  the  atom  and 
explains  the  almost  exclusive  occurrence  of  com¬ 
pounds  with  an  even  molecular  number  (the.,  with  the 
sum  of  the  atomic  numbers  of  the  atoms  in  the 
molecule  evenf.  0.  J.  Walker. 

Dative  13  chemical  linking.  A.  W.  C.  Menzxes 
{Nature,  1928,  121,  457)— The  term  “dative”  is 
suggested  to  describe  that  linking  involved  when  one 
atom  contributes  both  of  the  shared  electrons. 

A.  A.  Eld  ridge. 

Precision  measurements  in  the  E-series  of 
the  new  element  rhenium.  (Frl.)  I.  Wennerlof 
(2-  Physik,  1928,  47,  422-— 425).— Three  IMines  of 
rhenium  have  been  measured  with  the  following 
results  :  L*x  1429*88,  L§,  1236*04,  and  Afh  1204-L 

W.  E,  Downey, 


Rare  earths.  XXV.  Examination  of  certain 
rare-earth  materials  for  element  72  [hafnium], 
W.  B.  Holton  and  B.  S»  .Hopkins  (J,  Airier,  Chem. 
Soc.,  1928,  50,  255 — 258). — X-Ray  analysis  of  the 
most  soluble  (thorium  and  zirconium)  fractions  of  two 
different  crystallisation  series  from  the  yttrium 
group  failed  to  indicate  the  presence  of  hafnium.  Arc 
spectrum  analysis  showed  that  thorium  is  present 
and  zirconium  absent  in  Norwegian  gadolinite,  in 
the  most  soluble  fractions  from  the  cerium  and 
yttrium  groups,  and  in  the  accumulated  soluble 
potassium  sulphate  residues  from  various  yttrium 
group  series.  Hafnium  was  probably  present  in  the 
latter.  8.  K.  Tweedy. 

Radiograph  of  a  crystal  having  the  body- 
centred  cubic  lattice.  M.  Majima  and  S.  Togino 
(Sci,  Pap.  Inst.  Phys.  Chem.  Res.,  .1927,  7,  259 — 
261), — Fifty- five  Lane  photographs  of  the  X-ray 
diffraction  patterns  produced  by  a -iron  are  repro¬ 
duced,  W,  E.  Downey, 

Determination  of  the  crystal  lattice  of  pow¬ 
dered  micro-crystalline  substances  by  means  of 
radiograms.  G.  Allard  (Compt,  rend.,  1928.  IBS, 
638 — 640) . — Hull’s  method  (A.,  1922,  ii,  024)  may 
be  made  general  for  all  crystalline  systems  by  the 
application  of  MauguiiTs  conception  of  polar  lattices 
(Bull.  Soc.  fraiuy  Min.,  1926,  49.  5),  Then  the. 
intervals  between  successive  nodes  of  the  same  range 
of  polar  lattices  are  directly  proportional  to  the  sines 
of  the  angles  of  diffraction  obtained  directly  from  the 
radiograms.  The  planes  of  greatest  reticular  density 
ive  the  most  intense  rays  and  the  smallest  angles  of 
i (fraction.  The  position  and  characteristics  of  all 
the  rays  of  the  radiogram  can  then  be  determined. 
The  application  of  the  method  of  least  squares  to  the 
goniometric  measurements  increases  the  precision 
of  the  method.  J.  Grant. 

X-Ray  examination  of  passivity,  F.  Kruger 
and  E,  Nahring  (Ann.  Phvsik,  1927,  [iv],  84,  939 — 
948), — -By  using  the  Dcbyc-Schcrrer  method  on 
finely -powdered  specimens  of  iron,  nickel,  and 
chromium  in  the  passive  state  evidence  has  been 
obtained  in  support  of  the  view  that  passivity  is 
associated  with  the  formation  of  a  layer  of  oxide  on 
the  metal.  R.  W.  Lunt. 

Crystal  structure  of  graphite.  H.  Ott  (Ann. 
Physik,  1928,  [iv],  85,  81 — 109). — The  graphite 
lattice  has  been  investigated  by  methods  applied 
earlier  to  carborundum  (A.,  1926,  339,562).  Specimens 
of  graphite  embedded  in  ealcite  proved  specially  suit¬ 
able.  A  lattice  identical  with  that  of  Hassel  and  Mark 
{A.,  1924,  ii,  721)  and  Bernal  (A.,  1925,  ii,  17)  was 
deduced.  The  X-ray  study  indicates  that  the  carbon 
atoms  in  graphite  are  ter  valent  and  it  is  argued  that 
Steiger’s  (A.,  1920,  ii,  355)  calculations  on  the  energy 
of  linking  likewise  show  tervalencv  to  obtain  in  the 
aromatic  linking.  R.  A.  Morton. 

Crystal  structure  of  carbonates.  C.  Schaefer, 
F.  Matosst,  and  (Frl.)  F.  Dane  (Z.  Physik,  1927, 
45.  493 — 500). — The  crystal  structure  of  magnesite, 
siderite,  dolomi  te,  strontianifce,  and  aragonite  has  been 
investigated  from  observations  of  the  transmissibility 
of  the  crystal  in  the  range  0*2— '7*5  a.  The  results 
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interpreted  according  to  Brester’s  theory  arc  in 
agreement  with  the  view  that  the  oxygen  atoms  are 
placed  at  three  of  the  corners  of  a  regular  tetrahedron 
with  the  carbon  atom  at  the  centre.  It  is  thought  that 
the  data  of  Schaefer  and  Schubert  on  nitrates  (A., 
1918,  ii,  282)  indicate  that  the  nitrate  group  consists 
of  a  pyramidal  structure  in  which  the  nitrogen 
atom  is  situated  at  one  apex  and  the  oxygen  atoms 
are  situated  at  the  three  basal  corners. 

R.  W.  Lunt. 

Constitution  of  the  silicates.  W.  Wahl  (Z. 
Krist.,  1927,  66,  33—72). — Structural  formulae  are 
derived  for  complex  alkali  aluminosilicates  having 
an  equal  number  of  aluminium  and  alkali  metal 
atoms  on  the  assumption  of  a  complex  univalent 
anion  of  which  the  central  aluminium  atom  is  quadri¬ 
valent.  More  complex  anions  are  formed  by  the 
union  of  Si03  or  Si205  groups.  In  those  compounds 
having  a  fewer  number  of  aluminium  than  alkali 
atoms  certain  of  the  former  are  regarded  as  sexa valent, 
the  complex  anions  being  then  tervalent.  Similar 
types  of  formulae  are  proposed  for  the  alkaline-earth 
aluminosilicates.  Compounds  containing  hydrogen 
arc  in  many  cases  regarded  as  acid  salts,  and  their 
formulas  are  derived  on  this  principle  and  on  those 
given  above.  H.  F.  Gillbe. 

Constitution  of  the  silicates,  W.  Wahl  (Z. 
Krist,  1927,  66,  173 — 190). — The  structure  of  the 
additive  compounds  formed  between  aluminosilicates 
and  inorganic  salts  is  discussed.  Natural  non- 
aluminiferous  silicates  are  regarded  as  salts  of  com¬ 
plex  anions  containing  sexavalent  silicon ;  more 
complex  types  of  anions  are  produced  by  the  linking 
of  silicon  dioxide  groups  by  oxygen  chains.  Minerals 
of  the  pyroxene,  amphibole,  and  mellilite  groups  are 
formulated  on  the  hypothesis  of  bridge  formation  by 
Si03  groups  and  oxygen  atoms.  The  structure  and 
mode  of  polymerisation  of  the  complex  silicates  are 
surveyed  in  the  light  of  their  infra-red  absorption 
spectra.  H.  F.  Gillbe. 

Constitution  of  aluminosilicates ,  conditions 
of  their  formation,  and  transformation  in  soil, 
W.  Wahl  (Finska  Kemistsamfundets  Med  cl. ,  1927, 
36,  22—61;  Cliern.  Zentr.,  1927,  ii,  1682—1684; 
cf.  preceding  abstracts) —In  those  silicates  which  are 
formed  at  high  temperatures,  aluminium  has  a 
co-ordination  number  4,  whilst  for  those  formed  at 
low  temperatures  it  tends  to  be  6.  Formulae  with  two 
aluminium  atoms  are  improbable ;  in  the  crystalline 
state  the  aluminosilicates  are  highly  polymerised. 
The  reactions  leading  to  the  formation  of  minerals 
in  the  magma  consist  of  (a)  dehydration  processes 
and  (6)  additive  reactions ;  the  effect  of  these  processes 
is  traced  in  the  formation  of  hornblende  and  muscovite. 
The  formation  of  biotite  is  summarised  as  follows  ; 

(i)  6K[AllvO(SiO,)]  -f  12H20= 

Iv  R  H 1 2  [  -A-  ^  1  ^  ^  (Oil )  1 2  (ya  i  Oa)  4J]  s 

(ii)  6 Mg.,S i 04  + 1 2H,>0 ™ BMgSi 00 ( OH ), + 6Mg ( 0 H )9 , 
(Mi)  K8H12[A1  VI 0 6( OH ) j 2(Si03) 61 + 6MgSi 02(0 H )2 = 
K6H12[Al6Vi06(Si03)6(MgSi04)6]+12H20, 
(iv)(K,H)€H12[Al6^06(Si03)6{MgSi0J6]+6Mg(0H)a= 
(KJH)6Mgfi[Al6VI06(Si03)<.(MgSi04)6]+12H20. 

A.  A.  Eldridge. 


Space-group  of  helvite.  C.  Gottfried  (Z, 
Krist,,  1927,  65s  425—427 ;  Chem.  Zentr.,  1927,  ii, 
1537). — The  edge  of  the  elementary  cell  of  helvite. 
(MnJFe)3Be3(Si04)3jMnS,  is  8*525  A. ;  space-group 
There  are  2  molecules  in  the  elementary  cell. 

A.  A.  Eldridge. 

Structure  of  zinc  hydroxide.  C.  Gottfried 
and  H.  Mark  (Z.  Krist.,  1927,  65,  416—424;  Chem. 
Zentr. ,  1927,  ii,  1537). — In  the  elementary  cell  of  edges 
6*73,  7*33,  8*47  A.  there  are  S  molecules ;  the  space- 
group  is  FJ°.  A.  A.  Eldridge. 

Crystal  structure  of  the  system  cadmium- 
mercury.  R.  F.  Mehl  (J.  Amer.  Chem.  Soc.,  1928, 
50,  381 — 390). — The  crystal  structure  of  annealed 
cadmium  amalgams  was  deduced  from  X-ray  powder 
photographs.  The  spectra  for  all  compositions  in  the 
mercury-rich  ca- field  are  identical  in  type  and  dimen¬ 
sions  and  correspond  with  either  a  face-centred  tetra¬ 
gonal  lattice  having  c  :  a=0*520,  or  with  a  body- 
centred  tetragonal  lattice  having  c  :  a =0*740.  The 
crystal  structure  of  pure  mercury  at  the  m.  p.  is 
probably  the  same  as  that  for  &j-solid  solutions. 
Solid  solutions  in  the  a -range  (cadmium  rich)  have  a 
triangular  close-packed  lattice  with  c  :  a=T89.  Both 
a-  and  o>- solid  solutions  contain  hexagonal  lattices 
of  very  similar  dimensions,  and  in  each  case  simple 
substitution  occurs.  There  are  no  intermetallic 
compounds  at  the  ordinary  temperature. 

8.  K.  Tweedy. 

Structure  of  antimonite.  C.  Gottfried  (Z. 
Krist,  1927,  65,  428—434;  Chem.  Zentr.,  1927,  ii, 
1537). — The  edges  of  the  rhombic  cell  are  1T39, 1T48, 
3*89  A. ;  a  :  b  :  c=0*992  :  1  :  0-338.  The  cell  con¬ 
tains  4  molecules  of  Sb2S3.  The  most  probable  space- 
group  is  Ff.  A.  A.  Eldridge. 

Isomorphism  of  tervalent  molybdenum  and 
iron.  G.  Carobbi  (Gazzetta,  1928,  58,  35 — 45). — 
The  isomorphism  of  compounds  of  the  type 
R2MoC13,H20  and  It2FcCl5,H20,  where  R=NH4  or 
K,  has  been  investigated.  The  ammonium  com¬ 
pounds  arc  rhombic  and  isomorphous,  the  crystallo¬ 
graphic  constants  and  molecular  volumes  of  the  two 
salts  being  practically  equal.  Isomorphous  mixtures 
of  the  two  salts  have  been  obtained  containing  up  to 
10%  of  the  molybdenum  compound.  The  potassium 
salts  are  also  rhombic  and  isomorphous  and  form 
mixed  crystals  containing  up  to  17%  of  the 
molybdenum  salt.  The  compound  (NH4)4MoC1  7 , H20 
has  been  prepared  and  a  new  case  of  anomalous  mixed 
crystal  formation  is  described,  viz.,  that  between 
ammonium  chloride  and  molybdenum  trichloride. 

O.  J.  Walker. 

Structure  of  tetraphenylsilicane,  SiPh4.  EL 
Mark  and  H.Mbhner  (Z.  Krist.,  1927,  65,  455 — 460 ; 
Chem.  Zentr.,  1927,  ii,  1538). — The  edges  of  the  unit 
cell  of  tetragonal  tetrapheny Isilicane ,  which  contains 
2  molecules,  are  11-50  and  6*97  A.  The  space -group 
is  Vi  or  A.  A.  Eldridge. 

Structure  of  some  methane  derivatives.  H. 
Mark  and  W.  Noethling  (Z.  Krist.,  1927,  65, 435 — 
454;  Chem.  Zentr.,  1927,  ii,  1537— 1538) .—The 
elementary  cell  of  the  cubic  modification  of  tetra- 
nitromethane  has  an  edge  of  9-2  A.  and  contains 
4  molecules.  The  molecule  has  trigonal  symmetry. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


351 


indicating  the  formula  (NQ2)3CK>NO.  The  element¬ 
ary  cell  of  tetramethyimethanc  has  an  edge  of  12*48  A,, 
and  contains  8  molecules;  this  molecule  also  has 
trigonal  symmetry.  The  molecular  constitution 
cannot  be  determined  crystailographicaliy .  For 
trigonal  t r ipheny  1  c arbi no  1  the  axes  are  a  17*9,  c  12*5  A. ; 
edge  of  unit  cell  containing  3  mols.,  11 T  A.  Corre¬ 
sponding  values  for  triphenyl  bromoin  ethane  are 
14*05,  22*0,  10*8  A,,  respectively.  The  probable 
space-groups  are  discussed.  A.  A.  Eldridge. 

Structure  and  dimensions  of  the  ethane  mole¬ 
cule.  J.  K.  Morse  (Proc.  Nat.  Acad.  Sci.,  1928, 
14,  37 — 41). — Theoretical.  A  model  of  the  ethane 
molecule  is  described.  W.  E.  Downey. 

Lattice  structure  of  ethane,  J.  K.  Morse 
(Proc,  Nat,  Acad.  Sci,,  1928,  14,  40 — 45 ;  cf,  preced¬ 
ing  abstract), — The  X-ray  diffraction  effects  as  calcu¬ 
lated  from  the  model  of  the  ethane  molecule  arc  in 
good  agreement  with  those  determined  experimentally. 

W.  E.  Downey. 

Crystal  structure  of  iodoform.  J,  F.  Wood 
(Proc.  Durham  Phil.  Soe.,  1927,  7,  168— 171).— Laue 
and  rotation  photographs  show  the  iodoform  molecule 
to  be  a  tetrahedron  in  shape.  The  carbon  atom  is 
inside  and  the  hydrogen  and  iodine  atoms  are  at  the 
corners.  The  line  joining  the  hydrogen  and  carbon 
atoms  is  the  trigonal  axis  of  the  molecule.  The  unit 
cell  contains  2  molecules.  W.  E.  Downey. 

Structure  of  pentaerythritol.  H.  Mark  and  K. 
Weissenberg  (Z.  Exist.,  1927,  65,  499—500;  Chem. 
Zentr.,  1927,  ii,  1537). — The  enantiomorphism  demon¬ 
strated  by  Westenbrink  and  van  Mclie  {ibid.,  64,  548) 
is  not  at  variance  with  the  pyramidal  configuration  of 
the  crystal  molecule  demonstrated  by  the  authors. 

A.  A,  Eldridge. 

Pyro-  and  piezo-electricity  in  pentaerythritol. 
H.  Mark  and  K.  Weissenberg  (Z.  Physik,  1928,  47, 
301). — -The  fact  that  pyro-electricity  has  been  detected 
in  pentaerythritol  is  of  importance  in  determining 
the  crystal  structure  (cf.  preceding  abstract). 

R.  A.  Morton. 

Polarity  and  piezo-electric  excitation.  A.  Het- 
tich  and  A.  Schelde  (Z.  Physik,  1927, 46, 147 — *148). 
— Arguments  are  advanced  claiming  to  invalidate  the 
suggestion  of  Mark  and  Weissenberg  (Z.  Exist.,  1927, 
65,  435)  that  the  piezo-electric  excitation  of  penta¬ 
erythritol  affords  evidence  of  polarity  in  the  direc¬ 
tion  of  the  principal  axis.  R.  W.  Lunt. 

Symmetry  of  crystals  of  pentaerythritol.  H. 
Seifert  (Sitzungsber.  Preuss.  Akad.  Wiss,  Berlin,  1927, 
289 — 293). — As  a  result  of  crystallographic  inves¬ 
tigation  pentaerythritol  has  been  shown  to  belong  to 
the  symmetry  class  $4.  Only  the  old  tetrahedral 
model  of  the  pentaerythritol  molecule  can  be  recon¬ 
ciled  with  this  class,  and  not  Weissenberg’ s  pyramidal 
model  (A,,  1926,  934).  On  the  basis  of  the  results  of 
AWay  analysis  the  origin  of  the  optical  anomalies 
of  pentaerythritol  is  discussed.  This  compound  is 
apparently  the  first  chemically  pure  substance  with 
such  anomalies  which  has  been  crystailographicaliy 
described.  M.  S.  Burr. 

Crystal  structure  of  p-nitrotoluene.  B.  N. 
Sreenivasaxah  {Indian  J.  Phys.,  1928,  2,  151— 166). 


— The  crystal  structure  of  p-nitrotoluene  has  been 
examined  by  the  Hull  powder  method  and  also  by 
the  Lane  method.  The  unit  cell  appears  to  be  made 
up  of  8  asymmetric  molecules  and  the  edges  of  the  cell 
have  the  following  dimensions:  a— 10*1,  6—11*18, 
and  c=12*3  A.  The  crystal  structure  is  the  simple 
orthorhombic  lattice  F0  in  the  holohedral  class  and 
belongs  to  the  space-group  Qi  (2Di~~l).  Solid 
p-nitrotoluene  has  d  1*305.  M.  S.  Burr. 

Preparation  of  large  single  crystals.  H.  C. 
Ramsperger  and  E,  H.  Melvin  (J.  Opt.  Soc.  Amer., 
1927,  15,  359 — 363). — The  preparation  of  largo  single 
crystals  of  substances  of  m.  p.  up  to  1500  '  is  described. 
The  essential  conditions  are  :  (1)  a  containing  vessel 
sufficiently  thin  to  yield  under  the  strains  produced 
by  the  cooling  crystal  (pure  platinum  foil  0*025  mm. 
thick  is  satisfactory) ;  (2)  the  formation  of  an  initial 
crystal  at  the  base  of  the  dish ;  (3)  the  temperature 
isotherms  should  be  nearly  horizontal  to  prevent 
convection  currents ;  (4)  the  cooling  must  be  suffi¬ 
ciently  slow  to  remove  all  strains  in  the  crystals. 
A  furnace  suitable  for  such  operations  is  described 
together  with  a  method  of  controlling  the  temperature. 
Single  crystals  of  about  1  cm.  edge  of  lithium  fluoride, 
sodium  chloride,  sodium  nitrate,  and  mercuric  bromide 
have  been  produced  in  this  way.  The  optical  proper¬ 
ties  of  these  crystals  are  under  examination. 

R.  W.  Lunt. 

Magnetic  properties  of  single  crystals  of  zinc 
and  cadmium.  J.  0.  McLennan,  R.  Hubby,  and 
(Miss)  E.  Cohen  (Nature,  1928,  121,  351). — Crystals 
of  zinc  and  cadmium  were  obtained  by  Bridgman's 
method,  and  the  magnetic  susceptibility  was  deter¬ 
mined  for  every  15°  on  rotation,  correction  being 
applied  for  the  iron  content.  For  zinc,  the  specific 
susceptibility  in  a  direction  parallel  or  perpendicular 
to  the  principal  axis  of  the  crystal  is  —-0*183  X  10~6  or 
— 0*147  X  10“6,  respectively, ;  for  cadmium,  the  corre¬ 
sponding  values  are  — 0*276  X  10~°  and  — 0*169  X  I0~5. 

A.  A.  Eldridge. 

Relation  of  specific  heat  to  ferromagnetism . 
J.  R.  Ashworth  (Nature,  1928,  121,  323).— The 
temperature  coefficient  of  resistance  and  the  thermo¬ 
electric  power  of  ferromagnetic  substances  are  abnormal 
below  the  critical  temperature ;  the  true  specific  heat 
rises  to  a  high  value  (C§)  at  the  critical  temperature, 
and  immediately  above  this  temperature  there  is  an 
abrupt  change  (AG)  to  a  lower  value.  If  m  and  n 
arc  the  numbers  of  atoms  of  at.  wt.  A  in  the  molecule 
below  and  above  the  critical  temperature,  respectively, 
inaGQ—DnaAC.  Further,  ?iACJp= 278JW02,  where 
JQ  is  the  maximum  intensity  of  magnetisation,  IV  the 
reciprocal  of  Curie’s  constant,  J  Joule's  equivalent, 
and  p  the  density  of  the  material.  Heusler’s  alloy, 
like  iron,  cobalt,  nickel,  and  magnetite,  satisfies 
these  and  other  energy  relations. 

A.  A.  Eldridge. 

Grating  theory  of  electrolytic  conduction  in 
crystals.  A.  Smekal  (Z.  Physik,  1927,  45,  869 — 
877). — Braunbek's  theory  of  the  mechanism  of 
electrolytic  conduction  in  crystals  (A.,  1927,  1016)  is 
held  to  be  unsound  and  the  agreement  with  experi¬ 
ment  in  the  case  of  potassium  chloride  consequently 
spurious.  R*  W.  Lunt. 
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Temperature  variation  of  the  electrical  con¬ 
ductivity  of  crystals.  N,  Ussataja  and  B,  llocu- 
nmm  (Z.  Pliyaik,  1 1)27,  46,  88 — 1)2). — The  electrical 
eondnotivitieH  of  lluovH)>fu,l  sodium  nitrate,  Hodiuni 
chloride,  and  mica  have  been  detorminod  in  the 
following  tomporuturo  vangas,  respectively  :  200- — 

600° ,  20- -mm  ,  200— 7-1 0°,  ’  100—600°.  Tim  con- 

dnetivi  i.y,  «,  in  related  to  the  almoin  to  temperature,  T, 
according  to  the  equation  log  a  for  the  first 

taro  substances,  and  for  sodium  chlorides  below  000'  ; 
in  accordance  wit  h  other  work  on  hotoropolar  crystals 
A  in  approximately  conn  taut  (1*1  OdJxlOh  The 
data  obtained  are  diHOUBsod  with  reference  to  the 
phenomena  of  dielectric  absorption.  R.  W.  Lvnt. 

Constitution  of  solid  electrolytes.  II,  Cuprous 
bromide.  J,  N,  Frbus  [with  F.  Lrovolo]  (Her., 
11)28,  61,  [Bl  377—392 ;  ef,  A.,  1927,  621).— Cuprous 
bromide,  tested  as  described  for  cuprous  chloride 
flex),  ed.j,  is  found  to  bo  a  true,  mixed  conductor  in 
which  ionic  and  electronic  conduction  are  due  sold)" 
to  the  copper  ion.  A  complete,  continuous  transition 
from  exclusively  electronic  to  exclusively  ionic  con¬ 
duction  is  caused  by  rise  of  temperature  within 
the  range*  about  20(1—330°.  Increase  in  the  electro¬ 
lytic  component  of  the  conductivity  is  caused  by  sur¬ 
face  action,  prolongation  of  the  duration  of  electrolysis, 
and,  to  a  remarkable  extent,  bv  the  discharge  of  silver 
or  lead  ions  at  the  cuprous  Wonude.  The  observ¬ 
ations  are  readily  explained  by  the  supposit ion  of  a 
functional  differentiation  of  the  ions  in  the  lattice, 

M.  Wkks. 

Contact  potential  between  the  solid  and 
liquid  “phases  of  bismuth ,  P.  H.  Dowllxg 
(Physical  Rev.,  1928,  [ii],  31,  244— 250).— Solid 
bismuth  has  a  contact  potential  with  respect  to  the 
melted  metal  of  ~~U  02  volt.  The  effect  of  surface 
charges  on  melting  conditions  is  discussed. 

A.  A.  ElLHUDGK. 

Reflexion,  dispersion,  and  absorption  of  cal- 
cite  in  the  neighbom'hood  of  7  a.  F.  Matossi 
and  (Fhl.)  F,  Dane  (2.  Phvsik,  1927,45,  501—507). 
— The  reflexion,  dispersion,  and  absorption  of  caleite 
have  been  investigated  for  various  orientations  of  the 
crystal  to  the  incident  radiation  in  the  range  6*40— 
7*10  g.  B.  W.  Lent. 

Deformations  and  changes  in  optical  pro¬ 
perties  of  quartz  under  the  influence  of  the 
electric  field,  X.  T.  Zk  (J.  Fhvs.  Radium,  1928, 
[vij,  9,  13—37)  —The  piezo-elect rie  deformations  in  a 
direction  normal  to  the  optical  and  electrical  axes  of  a 
rectangular  parallelepiped  of  quartz,  placed  in  an 
electric  field  in  the  direction  of  its  binary  axis,  follow 
Curie’s  rule  up  to  3000  volts  and  then  tend  towards 
a  limit  at  about  100,000  volts.  They  are  equal  and 
opposite  to  those  found  in  the  direction  of  the  optical 
axis.  The  dielectric  deformations  are  made  up  of  a 
contraction  and  an  extension  in  the  directions  of,  and 
normal  to,  the  lines  of  force,  respectively,  and  are 
proportional  to  the  electrical  energy  per  unit  volume 
of  the  condenser.  The  variations  m  birefringence  are 
linear.  They  change  in  sign  with  the  sense  of  the 
electrical  field  and  are  therefore  an  electro- optical 
phenomenon,  distinct  from  the  Kerr  effect, 

J,  Gkaxt. 


Internal  strain  in  X-ray  photographs.  K. 

Becker  (Z.  Physik,  1928,  47.  454-- . 456). — Polemical 

against  von  Guler  and  Sachs  (A.,  1927,  1130). 

W.  E.  Downey. 

Change  in  structure  and  electrical  resistance 
during'  cold  working  of  metals,  G.  Tammann 
and  M.  Straumanis  (Z.  anorg.  Chem.,  1928,  169, 
305 — 380 ) . — The  fall  in  resistance  of  hard-drawn 
copper  wire  may  bo  considerable  even  when  very 
little  rocrystallisation  has  occurred,  whereas  the 
changes  in  tensile  strength  and  extensibility  run 
approximately  parallel  with  the  change  in  structure. 
Ilea  ting  the  wire  at  above  600 J  causes  the  resistance 
to  increase  again,  apparently  owing  to  a  change  in 
the  structure  of  the  matrix  in  which  the  crystallites 
are  embedded.  At  800°,  the  crystallites  are  so  soft 
that  their  corners  become  rounded,  with  consequent 
formation  of  lacuna),  which  cause  a  further  increase 
in  the  resistance.  In  copper,  there  is  a  definite  direc¬ 
tion  of  slip,  but  this  is  not  so  marked  in  aluminium, 
which  probably  accounts  for  the  fact  that  the  resist¬ 
ance  of  pure  aluminium  is  not  affected  by  cold 
drawing.  R.  Cuthill. 

Atom  deformation  in  cold  wrought  tungsten* 
W.  Geiss  and  J.  A,  M.  van  Exempt  (Z.  Physik,  1927, 
45,  631 — 034). — From  measurements  of  the  electrical 
conductivity  of  tungsten  it  has  been  shown  that  atom 
deformation  exists  in  cold  wrought  specimens. 

R.  W\  Lust. 

Effect  of  compression  and  tension  on  brass 
crystals,  G.  Sachs  and  BL  Shoji  (Z.  Physik,  1927, 
45,  776—796). — The  mechanical  de  format  ion  of  single 
crystals  of  brass  in  the  form  of  rods  has  been  examined 
for  compressions  and  for  tensions  up  to  200  kg.; mm.- 
For  forces  of  the  order  of  4  kg. /mm/-  such  crystals 
exhibit  mechanical  hysteresis,  R.  W.  Lcxt. 

Shrinkage  in  metals  and  alloys*  F.  Safer- 
wald,  E.  Nowak,  and  H.  Jfretzek  (2.  Physik.  1927, 
45,  650 — 662). — Measurements  have  been  made  of 
the  shrinkage  on  solidification  of  copper,  lead.  tin. 
aluminium,  zinc,  brass,  cop  per- tin  (30%).  copper- 
tin  (20%),  and  cast  iron.  From  observations  in  an 
inert  atmosphere  of  hydrogen  or  nitrogen  reproducible 
values  were  obtained  which  were  independent  of  the 
nature  of  the  containing  vessel.  The  values  were  in 
agreement  with  the  accepted  values  for  thermal 
expansivities.  Except  hi  the  eases  of  cast  iron  and 
bronze  no  expansion  was  recorded  at  the  commence¬ 
ment  of  solidification.  B.  W.  Lfxt. 

Electrification  produced  by  friction  between 
gases  and  solid  surfaces.  I.  M.  A.  Sckemann 
(Z.  Physik,  1927,  4S.  209— 236).— Two  ^  types  _  of 
electrification  bv  friction  have  been  identified  during 
the  operation  of  mercury  vapour  diffusion  pumps  : 
the  first,  winch  takes  place  at  low  rates  of  vapour 
flow,  is  due  to  friction  between  mercury  droplets  and 
glass  surfaces:  the  second  takes  place  at  flow  rates 
of  the  order  of  10*  cm.  sec.  and  is  due  to  friction 
between  the  vapour  and  glass  surfaces.  Confirms cory 
experiments  have  been  carried  out  by  releasing  coni” 
pressed  nitrogen  from  a  highly  insulated  metal  bomb 
in  which  the  bomb  attains  a  potential  of  several- 
hundred  volts.  R.  Vi  *  Lfxt. 
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Relation  between  conductivity  and  thermo¬ 
electric  power  in  magnetic  fields.  V.  Gtamhalvo 
(Muovo  Cim.,  1927,  4,  176 — 189  ;  Chem.  Zentr. ,  1927, 
i U  1444) —The  thermo -dec trie  power  of  antimony- 
copper  alloys  in  a  magnetic  field  decreases  with 
increase  of  strength  of  the  field;  tho  changes  were 
measured  for  weak  fields,  The  results  accord  with 
theoretical  predictions.  A.  A.  Ennui  doe. 

Schtsclmkarev’s  magneto-chemical  effect.  8. 
Gorbatsciiev  (Trans.  Sci.  Chem.-Pharm.  Inst, 
[Moscow],  1925,  12,  31—38;  CJicin.  Zentr.,  1927, 
in,  1797). 

Electrical  conductivity  of  palladium  in  a 
vacuum  and  in  different  gases.  A.  I?  uo dvaukynah 
(Z.  Physik,  1927,  46,  253 — 270)  —The  conductivity  of 
untreated  palladium  wire  increases  by  about  15% 
when  the  gas  contained  in  the  metal  is  removed  by 
ionic  bombardment  in  a  vacuum;  the  increase  in 
conductivity  was  proportional  to  the  amount  of  gas 
removed,  and  the  total  amount  of  gas  evolved  was 
approximately  300  times  tho  volume  of  the  wire. 
After  treatment  for  50  min.  at  bright  red  heat  in  pure 
hydrogen  the  conductivity  fell  by  50%  and  1486 
volumes  of  gas  were  absorbed.  When  the  wire  was 
maintained  in  hydrogen  at  1  atm.  its  conductivity 
rose  slowly,  and  more  rapidly  if  the  wire  was  in  a 
vacuum  until  about  900  volumes  of  gas  had  been 
evolved ;  this  indicates  that  after  glowing  in  hydrogen 
the  metal  is  supersaturated  with  hydrogen.  When 
the  gas  is  removed  by  heating  in  a  vacuum  the  wire 
absorbs  hydrogen  slowly  and  nitrogen  not  at  all ; 
if,  however,  the  gas  is  removed  in  the  cold  the  wire 
becomes  activated  and  absorbs  approximately  the 
same  amount  of  nitrogen  or  hydrogen. 

R.  W.  Ltjnt. 

Variation  of  the  resistivity  of  thin  layers  of 
platinum  as  a  function  of  their  thickness,  and 
the  influence  of  oxygenated  substances.  A. 

Fery  (J.  Phys.  Radium.,  1928,  [vi],  9,  38—48). — The 
optical  density,  D ,  measured  by  the  Fabry  micro- 
photometer,  is  proportional  to  the  thickness  (a,  in 
mu)  of  a  layer  of  platinum  deposited  on  a  sheet  of 
mica  by  cathodic  disintegration,  and  the  relation  a— 
63*4D  mav  be  used  for  the  determination  of  the 

mt 

latter.  By  the  elimination  of  water  vapour,  deposits 
4*4 — 243  ma  thick,  and  having  resistivities  (o  in 
ohms- cm.)  stable  for  more  than  a  year,  were  obtained, 
for  which  the  relation  log  10%=a-7«-~  CM)15fc  was 
established.  The  adsorption  of  vapour  of  water  or 
of  its  electrical  analogues  (sulphur  dioxide,  methyl 
alcohol)  increased  the  resistance  considerably,  to 
extents  which  increased  with  the  specific  inductive 
capacities  of  the  vapours  at  the  temperature  con¬ 
cerned.  These  deposits  probably  have  an  internal 
structure  which  differs  from  that  of  the  compact 
but,  as  the  nature  of  the  results  indicates,  is 
homogeneous.  J.  Grant. 

..  Electrical  conductivity  of  borax.  S.  Oka  (X 
hoc.  Ghem.  InxL  Japan,  1927.  30,  625— 632).—' The 
change  of  electrical  conductivity  of  borax  from  the 
molten;  state  to  the  vitreous  state  was  investigated. 
The  specific,  conductivity,  of  the  molten  borax  was 
found  to  be  much  less  than  that  of  most  of  the  other 
Morten  salts,  e.g^  *x  10s  is  155  at  800°,  71  at  709°, 


17-5  at  600°,  and  1*76  at  500°,  No  break  point  was 
found  in  tho  conductance -tcinporaturo  curve  at  tho 
temperature  that  corresponds  with  tho  m,  p.  Borax 
at  lower  temperatures  was  in  n  vitreous  state.  In  tho 
diagram  of  log  *  against  1./71  a  straight  lino  of  tho 
typo  log  h  jT  +ii  was  found  connecting  tho  j  joints 
found  between  000°  and  480°  from  the  molted  to  tho 
vitreous  state;  tho  points  for  tho  lower  temperatures 
were  on  another  similar  straight  lino.  The  two 
intersected  at  about  480°,  but  tho  significance  of  this 
point  in  not  known.  N,  K  am  k yam  a. 

Conductivity  of,  and  electric  absorption  in, 
insulators  (amber,  sulphur,  and  paraffin  wax], 
and  the  effect  on  them  of  X-  and  y-r ays.  IL 
Neumann  (Z.  Physik,  1927,  45,  717— 748).— The 
following  vulties  of  tho  resistivities  of  amber,  sulphur, 
and  paraffin  wax  have  been  assigned  from  elaborate 
measurements  in  a  vacuum  :  ID20—  101*  ohms,  2x 
I o19 — 2 X  10lif  ohms,  and  3x  10lg  ohms,  respectively. 
The  dielectric  absorption  and  subsequent  slow  release 
of  charge  have  also  been  examined  in  these  substances. 

It.  W.  Lunt. 

Relation  of  diamagnetic  susceptibility  in  the 
liquid  and  vapour  states,  V.  I.  V aid  ya  nathan 
(Indian  J.  Rhys.,  1928,  2,  1 35—  1 50). — Measure¬ 
ments  have  been  attempted  of  the  magnetic  suscept¬ 
ibilities  of  the  vapours  of  the  following  liquids  ;  carbon 
disulphide,  benzene,  ^-pentane,  n* hexane,  carbon 
tetrachloride,  methyl  acetate,  ethyl  and  methyl 
formate,  ether,  chloroform,  acetone,  and  heptane. 
The  method  employed  is  based  on  tho  fact  that  a 
dia-  or  para-magnetic  rod  tends  to  orient  itself  across 
or  along  the  field  when  suspended  in  a  suitable 
heterogeneous  field,  and  this  orienting  force  is  different 
when  the  rod  is  surrounded  by  different  media  (cl. 
Glaser,  A.,  1925,  ii,  82;  Hammar,  A..,  J926,  1197). 
The  results  are  compared  with  those  obtained  by  the 
author  by  a  method  described  elsewhere.  For  carbon 
disulphide,  benzene,  pentane,  and  hexane  vapours 
both  methods  yield  a  value  20 — 35%  higher  than  for 
the  corresponding  liquids.  This  is  larger  than  can 
be  accounted  for  by  the  experimental  errors.  In  the 
other  cases  the  differences  are  smaller.  The  question 
of  the  influence  of  the  proximity  of  neighbouring 
atoms  or  molecules  on  the  diamagnetic  properties  of 
the  atom  is  discussed.  M.  S.  BtJ&u. 

Allotropie  transition  point  of  aluminium,  W. 
Gukrtler  and  L,  Ana  stasia  ms  (Z.  physical .  Cherrr, 
1928,  132,  140—156). — -Alum  ini  rim  undergoes  no 
transition  at  560° ;  the  observed  thermal  and  electrical 
phenomena  are  due  to  the  presence  of  silicon. 

M.  F,  GirxBfR. 

Method  of  measuring  the  radiant  heat  emitted 
during  ga  seons  expl  osion  s .  C.  If,  J  oh  n$on  ( Ph  i  1 . 
Mag,,  1 928  f  [vii],  5, 301 — 322) . — A  method  is  cl  esc i  i  bed 
enabling,  discrimination  to  be  made  between  the 
emission  of  radiant  energy  from  the  wave- front  and 
that  from  the  hot  products  of  combustion  from  a 
gaseous  explosion.  The  experiments  were  marie  in 
a  long,  narrow  explosion  vessel  in  which  the  rapid 
cooling  of  the  burnt  gases  behind  the  explosion  wave 
reduced  to  practically  negligible  proportions  the 
amount  of  radiation  from  that  source.  A  method  of 
calibrating  a  linear  thermopile,  placed  at  some  distance 
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from  the  bomb,  is  described  which  has  allowed  of  a 
quantitative  extension  of  the  previous  work  of 
Garner  and  Johnson  (A.,  1027,  184).  Water  vapour 
and  other  catalysts  have  been  shown  to  have  a  marked 
effect  on  the  infra-red  emission  from  the  wave-front 
in  explosions  of  carbon  monoxide-oxygen  mixtures. 
In  a  dry  gas  mixture  7%  more  of  the  total  heat  of 
combustion  was  radiated  from  the  wave-front  than 
in  a  mixture  containing  1*9%  of  water  vapour.  The 
importance  of  this  radiation  factor  in  connexion 
with  the  effects  of  water  vapour  and  other  catalysts 
on  the  spreading  of  flame  in  explosions  is  stressed. 

A.  E.  Mitchell. 

Thermal  data  of  tin,  J.  X.  Bronsted  (Z.  physi- 
kal.  Chem.,  1928,  131,  360 — 370). — Polemical. 

H.  F,  Gillbe. 

Molecular  aggregation.  Theory  of  lique¬ 
faction.  Y.  Rocard  (J.  Phys.  Radium,  1927,  [vi], 
8,  495 — 501). — The  hypothesis  of  molecular  aggreg¬ 
ation  independent  of  all  molecular  force,  postulated 
by  Duelaux  and  opposed  by  the  author  (A.,  1925, 
ii,  1045),  is  shown  mathematically  to  be  incompatible 
with  the  variations  with  temperature  of  the  viscosity 
of  a  gas.  The  assumption  of  intcrmoleeular  forces, 
with  a  dipole  for  each  molecule,  means  that  each 
double  molecule  has  a  double  dipole.  Such  double 
molecules  will  thus  tend  to  aggregate  more  readily 
than  single  molecules.  A  possible  explanation  of  the 
mechanism  of  liquefaction  is  thus  afforded,  from  which 
the  vapour-pressure  curve  of  a  gas  at  low  temperatures 
may  be  derived.  J.  Grant. 

Conception  of  polarity  derived  from  physical 
measurements  and  its  relations  to  the  electronic 
configuration  of  aromatic  organic  compounds. 
J.  F.  T.  Berliner  (J.  Physical  Chem,,  1928,  32, 
293 — 306 ;  cf.  A.,  1927,  506).— Theoretical  The 
entropies  of  vaporisation  of  the  nitroanilines  and 
toluidines  are  greater  than  13*8  g. -cal. /degree,  the 
value  considered  by  Hildebrand  (A.,  1918,  ii,  61) 
to  be  the  normal  for  the  conditions  specified,  and  this 
is  considered  to  indicate  association  of  these  liquids. 
The  mononitrotoluenes  similarly  considered  are  practic¬ 
ally  non -associated.  Using  Crocker's  conception  of 
the  electronic  structure  of  benzene  (A.,  1922,  i,  924), 
a  relationship  between  electronic  configuration  and 
association  derived  from  vapour-pressure  measure¬ 
ments  is  shown  to  exist  and  is  applied  to  interpret 
the  variations  in  the  entropies  of  vaporisation  of  the 
compounds  in  question.  L.  S.  Theobald. 

Metal  crystals.  VI.  Temperature  variation 
of  the  thermal  resistivity  of  normal  metals.  E. 
Gruneisen  (Z.  Physik,  1927,  46,  151— 159).— The 
author's  earlier  theory  of  the  additivity  of  the 
“  metallic  and  non- metallic  3?  portions  of  thermal 
conductivity  of  crystalline  metals  (A.,  1927,  1017) 
has  been  extended  by  showing  that  the  temperature 
variation  of  each  of  these  portions  can  be  expressed 
in  terms  of  the  Debye  atomic  heat  function  for  the 
metal  concerned.  The  specific  thermal  conductivity, 
w,  of  a  pure  metal  can  on  this  basis  be  expressed  in 
the  form  w—  (1  +£0/T}/(0/T)/Z,  where  h  is  the  ratio 
of  the  “  non- metallic  ”  term  w%  to  the  “  metallic  ” 
term  icm  {w^WiPwm)i  T  is  the  temperature  Abs.,  Z  a 
universal  constant,  2*2x  10~g  watts  degrees^2,  and 


f(0/T)  the  Debye  atomic  heat  function.  For  pure 
annealed  aluminium,  copper,  and  gold  the  experi¬ 
mental  values  of  to  at  21*2°,  83*2°,  273°,  and  373°  Abs. 
are  in  close  agreement  with  those  calculated  by  the 
above  expression.  In  impure  samples  of  metals  the 
thermal  conductivity  does  not  become  zero  at  0°  Abs., 
but  passes  through  a  minimum  in  the  neighbour¬ 
hood  of  30°  Abs. ;  for  such  substances  the  thermal 
conductivity  is  given  by  w*=w+ctjZT,  where  w  refers 
to  the  pure  metal  and  a  is  a  parameter  depending  on 
the  purity  of  the  metal  and  its  mechanical  treatment. 

R.  W.  Ltjnt. 

Change  of  properties  of  substances  on  drying, 
H.  B.  Baker  (J.  pr.  Chem.,  1928,  [ii],  118,  96),— A 
reply  to  Balarev  (A.,  1927,  613).  The  presence  of 
phosphorus  in  Balarev’s  dried  liquids  is  probably 
due  to  phosphorus  trioxide  in  the  pentoxide  used. 

C.  Hollins. 

Determination  of  vapour  pressures  of  sodium 
and  potassium  chlorides.  S.  Horiba  and  H. 
Baba  (Bull.  Chem.  Soc.  Japan,  1928,  3,  11 — 17). — 
Measurements  were  made  by  a  static  method,  using 
a  quartz  spring  manometer  sensitive  down  to  a 
pressure  of  a  few  mm.,  on  sodium  and  potassium 
chlorides  over  the  ranges  800—1240°  and  900 — 1250°, 
respectively.  The  heats  of  vaporisation,  Q,  calculated 
by  the  Clausius-Clapeyron  equation  were  found  to  be 
39*6  and  36*6  kg. -cal,  respectively.  Combining  these 
data  with  those  of  other  workers  for  the  latent  heat 
of  fusion,  M,  and  the  heat  of  dissociation  of  the  solid 
into  gaseous  ions,  U9  by  means  of  the  relationship 
U—M pQpD,  the  heats  of  dissociation,  1),  of  the 
gaseous  chlorides  into  gaseous  ions  were  found  to  be 
18  and  42  kg. -cal.,  respectively.  The  dissociation 
constant  of  gaseous  sodium  chloride  was  calculated 
to  be  of  the  order  of  ID-39.  S.  J.  Gregg. 

Efflorescence  of  sodium  sulphite.  D.  X. 
Tarassenkov  (Z.  anorg.  Chem.,  1928,  169,  407 — 
412). — The  vapour  pressure  of  the  system 
Na2S03,7H20  ^±:Na2S03+7H20  between  0°  and  70° 
has  been  measured.  At  15°  the  pressure  is  9*3  mm. 

R,  Cutkill. 

Evaporation  of  tungsten  under  various  pres¬ 
sures  of  argon.  G.  R.  Fonda  (Physical  Rev., 
1928,  [ii],  31,  260 — 266). — The  rate  of  evaporation 
of  tungsten  filaments  at  2870°  Abs.  in  a  mixture  of 
argon  (86%)  and  nitrogen  (14%)  varies  from  2  X  10“9 
to  230x10“°  g./cm.2  sec.  as  the  pressure  is  reduced 
from  1650  to  0  mm.  The  author's  view  that  the 
evaporating  atoms  diffuse  through  a  surrounding  film 
of  stationary  gas  is  supported  by  the  fact  that  mac 
P  log  bja,  where  m  is  the  rate  of  evaporation,  P  the 
pressure,  and  a  and  b  are  the  diameters  of  the  filament 
and  gas  film  (calculated  from  Langmuir's  equation 
for  heat  loss),  respectively,  is  constant  for  gas  pressures 
above  100  mm.  A.  A.  Eldridge. 

Vitreous  state  and  dilatation  of  glasses.  M. 
✓Samsoen  (Ann.  Physique,  1928,  [x],  9,  35 — 127). — 
The  linear  and  cubic  dilatations  of  a  number  of  soda, 
silica,  silicoborate,  and  industrial  glasses  have  been 
determined  by  the  Chevenard  and  ordinary  industrial 
methods,  respectively,  at  temperatures  between  — 200"*- 
and  1500°.  Boron  and  phosphorus  enamels,  resins, 
pitch,  sucrose,  “  orca  ”  (polymerised  acraldehyde), 
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glycerol,  and  sodium  thiosulphate  were  also  examined. 
The  anomalous  linear  dilatation  (A,,  1928,  587,  508, 
570;  B.,  1926,  709)  previously  considered  to  be  a 
property  of  silica  dissolved  in  complex  glasses  is  shown 
to  be  common  to  all  the  substances  examined,  when  in 
the  amorphous  state.  In  the  case  of  cubic  dilatation, 
the  anomaly  takes  the  form  of  a  change  in  the  dilat¬ 
ation  coefficient.  Experiments  on  the  influence  of 
temperature  on  the  rate  of  crystallisation  of  glycerol 
led  to  the  conclusion  that  the  molecules  of  a  solid  in 
the  amorphous  state  are  stationary  with  respect  to 
one  another,  and  that  all  crystallisation  is  impossible 
in  the  true  amorphous  state  below  the  transformation 
temperature.  This  is  in  accord  with  the  perfect 
isotropy  of  fluids  and  with  the  mechanical  properties 
of  solids,  The  transformation  temperature,  which 
exists  for  all  amorphous  substances,  depends  only 
on  the  viscosity.  With  thiosulphate  and  sodium 
silicates  rich  in  sodium,  glasses  were  obtained  by 
rapid  cooling  of  the  substance  below  the  trans- 
formation  temperature.  With  boric  anhydride  and 
glycerol,  the  transformation  temperatures  were  also 
determined  from  the  change  in  specific  heat  accom¬ 
panying  them,  but  a  value  25°  lower  than  that  given 
by  the  dilatation  method  was  always  obtained.  This 
is  unexplained.  The  curves  expressing  the  variations 
of  the  transformation  temperature  as  a  function  of 
chemical  composition  showed  maxima  at  compositions 
corresponding  with  what  are  usually  considered  to 
be  definite  compounds,  in  particular  with  the  com¬ 
pounds  2Si0*,Na.20,  2B203,PbO,  and  2B203,!SFa20. 
Gr enet’s  law  of  additivity  is  not  acceptable  in  its 
entirety,  except  perhaps  in  cases  where  the  crystall¬ 
ine  system  does  not  correspond  with  a  definite  com¬ 
pound  or  a  eutectic.  The  m.  p.  of  glycerol  was  found 
to  be  18*07°*  J*  Grant* 


Chemical  affinity,  cohesion,  compressibility, 
and  atomic  volume.  Effects  of  internal  pres¬ 
sures*  T.  W.  Richards  (J.  Cfaim.  phys.,  1928,  25, 
83—119) . — A  summary  of  numerous  previous  papers. 

H.  F.  Gellbe. 

Reciprocal  attraction  and  repulsion  of  gas 
molecules  and  their  bearing*  on  the  theory  of 
internal  friction.  L.  Schames  (Physikal.  Z.,  1928, 
29,  91 — 94) .  — Mathematical*  It  is  shown  that  the 
potential  energy,  cl>,  between  two  molecules  when 
represented  by  the  expression  — A[rm+B[rn  for  the 
attractive  and  repulsive  forces,  respectively,  leads  to 
the  values  m= 8,  n=8  for  helium.  W.  E.  Downey* 


Surface  tensions  and  parachors  of  fused 
organic  substances.  S.  S.  BhatNaoar  and  B. 
Singh  (J.  Chim*  phys.,  1928,  25,  21— 27).— The 
surface  tensions  of  fused  naphthalene,  a-mtronaphth- 
alcne,  phenanthrene,  phenol,  a -  and  p-nitrophenol, 
and  p-nitrotoluenc  have  been  determined  by  the  use 
of  a  modified  form  of  Bircumshaw’a  apparatus  (A., 
1926,  895).  The  parachors  of  the  nuclei  of  naphth¬ 
alene  and  phenanthrene  and  of  the  hydroxyl  group 
have  been  calculated  and  used  in  the  determination 
ot  the  theoretical  parachors  of  the  above  substances, 
which  agree  well  with  those  observed. 

L*  F.  Gilbert. 

Deviation  of  gaseous  mixtures  from  Dalton's 
law  of  partial  pressures  due  to  chemical  causes* 


III,  Hydrogen  chloride  and  methyl  alcohol. 
J*  Shxdei  (Bull  Cham.  Soc.  Japan,  1928,  3,  25 — 42 ; 
see  this  vol*,  229)*— The  apparatus  was  arranged  so 
that  the  gases  came  in  contact  only  with  mercury  and 
glass,  special  care  being  taken  to  remove  all  traces  of 
adventitious  air.  The  gaseous  pressure  of  methyl 
alcohol  at  several  different  concentrations  was 
measured  at  a  number  of  temperatures  between  70° 
and  130°,  and  the  relationship  between  the  pressure 
and  the  density  of  the  gas  was  found  to  be  rectilinear. 
The  pressures  of  gaseous  hydrogen  chloride  over  the 
range  00—130°  show  good  agreement  with  van  der 
Waals’  equation  if  the  temperature  variation  of  the 
Constanta  a  and  b  be  corrected  for  by  van  Laars 
equations.  Measurements  on  the  mixture  show  a 
diminution  in  pressure  on  mixing  the  gases,  which  is 
discussed  in  the  light  of  the  reactions  MeOH-f 
HC1  _  MeOH,HCl ;  McOH,HCl  __  Med+BUX 
The  observed  diminutions  are  too  small,  however,  to 
permit  the  accurate  determination  of  the  extent  of  the 
reactions.  S*  J*  Gregg. 

Dielectric  constants  of  binary  mixtures. 
Electric  moments  of  certain  nitre-derivatives 
of  benzene  and  toluene,  J.  W.  Williams  and 
C*  H*  Schwingel  (J.  Araer.  Chern,  Soc.,  1928,  50, 
362 — 368). — Dielectric  constant  and  density  data  for 
25°  are  recorded  for  benzene  solutions  of  nitrobenzene, 
o~,  and  p- dinitrobenzene,  trinitrobenzene , 

and  o-,  m-f  and  p mi tro toluene.  The  changes  pro¬ 
duced  in  the  electric  moments  of  the  solute  molecules 
by  substituent  nitro-groups  are  closely  parallel  to 
the  effects  produced  by  hydroxy-  and  chloro-groups 
(Smyth  and  Morgan,  A.,  1927,  811).  The  results, 
which  are  critically  discussed,  are  in  agreement  with 
previously  published  work*  3.  K*  Tweedy, 

Internal  friction  of  solutions  and  mixtures* 
W*  Herz  and  G.  Scheliga  (Z.  anorg*  Chem.,  1928, 
169,  181— 172),— The  viscosity  at  20°,  40°,  and  60° 
of  solutions  of  iodine,  phenanthrene,  and  naphthalene 
in  benzene,  toluene,  carbon  tetrachloride,  carbon 
disulphide,  and  acetone  increases  with  increasing 
concentration,  the  effect  becoming  less  pronounced, 
however,  with  rise  in  temperature,  and  being  usually 
greatest  with  phenanthrene,  and  least  with  iodine. 
With  solutions  containing  both  naphthalene  and 
phenanthrene,  the  viscosity  usually  differs  only 
slightly  from '  the  value  calculated  additive! y  from 
the  viscosities  of  the  corresponding  solutions  with 
only  one  solute.  The  viscosity  of  mixtures  of  carbon 
disulphide  with  benzene  or  toluene  exhibits  negative 
deviations  from  the  mixture  rule.  Equal  amounts 
of  maleic  and  succinic  acids  increase  the  viscosity  of 
alcohol  by  nearly  the  same  amount,  but  fumaric  acid 
has  a  greater  effect.  The  viscosities  of  aqueous 
solutions  of  d- tartaric  acid  and  racemic  acid  of  the 
same  concentration  are  usually  unequal,  but  the 
difference  varies  both  in  sense  and  magnitude  with 
change  in  the  temperature  and  concentration*  With 
I-malic  acid  and  cK-malic  acid,  however,  the  difference 
is  always  negligible.  The  viscosity  at  20°  of  aqueous 
solutions  of  sodium  chloride  can  he  represented  fairly 
satisfactorily  by  an  equation  of  the  type 
where  y  is  the  viscosity,  %  is  the  concentration  in 
g.-moL  of  water/g.-moh  of  salt,  and  k  and  n  are 


constants.  With  solutions  of  magnesium  chloride, 
however,  no  such  equation  can  he  employed,  and  the 
viscosities  are  considerably  greater  than  those  of 
sodium  chloride  solutions  of  equivalent  concentrations. 

R.  Ctjthill. 

Volume  changes  attendant  on  mixing  pairs 
of  liquids.  J.  B.  Peel,  W.  M.  Madgin,  and  H.  V.  A, 
Bbiscoe  (J.  Physical  Ohem,,  1928,  32,  2S5 — 292 ; 
cf.  A.,  1927,  521;  this  vol,,  21). — For  28  pairs  of 
noil-aqueous  liquids  the  volume  changes  have  been 
calculated  from  the  densities  at  25 ±04°  of  the 
pure  liquids  and  of  various  mixtures.  The  absence 
of  any  relation  between  the  volume  and  temperature 
changes  accords  with  the  values  obtained  for  the  heat 
of  mixing  and  the  external  work  associated  with  the 
change  in  volume,  the  latter  being  only  an  insig¬ 
nificant  fraction  of  the  energy  change  involved.  The 
thermal  effect  must  he  attributed  to  changes  in  the 
internal  work,  and  in  many  cases  is  clue  to  chemical 
change.  L.  S.  Theobald. 

New  kinds  of  mixed  crystals.  II.  Formation 
of  mixed  crystals  by  barium  sulphate  and  potass¬ 
ium  permanganate.  H.  G.  Grimm  and  G.  Wagner 
(Z.  phvsikal.  Ghent.,  1928,  132,  131 — 148 ;  cf.  A., 
1927,  721 Barium  sulphate  and  potassium  per¬ 
manganate  form  a  series  of  mixed  crystals  which  at 
50°  can  be  studied  up  to  a  molar  percentage  of  60%  of 
potassium  permanganate.  The  content  of  potassium 
permanganate  in.  the  crystals  is  approximately  pro¬ 
portional  to  the  concentration  in  the  solution  with 
which  the  crystals  are  in  contact.  Mixed  crystals 
containing  more  than  40%  of  potassium  permanganate 
are  metastable,  and  are  rapidly  decomposed  by 
acetone.  Crystals  stable  to  acetone  are  partly  broken 
up  by  water;  the  residue,  which  contains  about  8% 
of  potassium  permanganate,  is  very  stable  towards 
reducing  agents.  Barium  sclenate  and  chromate, 
strontium  selenate  and  sulphate,  and  potassium 
iluoborate  also  form  mixed  crystals  with  potassium 
permanganate.  H.  F.  Gillbe. 

New  kinds  of  mixed  crystals.  VIII.  D. 
Balabev  (Z.  anorg.  Ohem.,  1928,  169,  257 — 263 ; 
cf.  this  vol.,  223). — If  barium  sulphate  is  precipitated 
by  the  free  diffusion  of  barium  chloride  and  potassium 
sulphate  into  a  potassium  chloride  solution,  the 
amounts  of  water  and  potassium  sulphate  included  in 
the  precipitate  pass  through  a  minimum  with  increase 
in  the  potassium  chloride  concentration,  but  are 
never  zero.  When  the  anisotropic  crystals  of 
BaS04(K2S04jH20)  are  rendered  isotropic  by  warming, 
they  are  much  more  rapidly  penetrated  by  a  potassium 
permanganate  solution,  probably  owing  to  the 
capillaries  of  the  small  regular  crystals  constituting 
the  larger  crystals  becoming  connected  up  in  a 
more  regular  manner.  Similarly,  a  pure  solution  of 
barium  chloride  diffuses  very  slowly  through  a  semi- 
permeable  membrane  of  barium  sulphate,  but  in 
presence  of  sugar  or  potassium  permanganate  the  rate 
is  much  increased,  because  these  substances  make 
the  barium  sulphate  crystals  isotropic,  and  so  increase 
their  capillaries.  The  amount  of  a  foreign  salt 
included  in  precipitated  barium  sulphate  does  not 
appear  to  depend  in  any  fundamental  manner  on 
structural  considerations.  When  a  barium  sulphate 


crystal  starts  to  grow  in  a  solution  containing  a 
foreign  salt,  such  as  permanganate,  the  thickness  of 
the  layer  of  permanganate  solution  adsorbed  on  the 
surface  increases  as  the  crystal  grows,  and  thus  the 
layer  becomes  less  and  less  readily  penetrated  by 
the  barium  sulphate-  molecules.  When,  however,  the 
crystal  has  reached  a  certain  size,  any  further  increase 
occurs  in  the  form  of  deformed  growths  on  its  surface, 
some  of  the  adsorbed  layer  and  a  little  mother-liquor 
thereby  being  mechanically  included.  With  increase 
in  the  concentration  of  foreign  salt,  the  maximum 
possible  size  of  regular  sulphate  crystal  diminishes. 

Tv.  0UT1IILL. 

Diffusion  of  thorium  through  tungsten.  P. 
Clausing  (Physica,  1927,  7,  193 — 198). — Experi¬ 
ments  with  thoriated  tungsten  wires,  coated  with  a 
layer  of  tungsten,  show  that  at  2150—2800°  Ahs. 
thorium  moves  outwards  along  the  tungsten  crystal 
interfaces,  whilst  diffusion  through  the  intact  tungsten 
lattice  takes  place  to  a  negligible  extent. 

Chemical  Abstracts, 

Heterogeneity  of  iron-manganese  alloys. 
0.  R.  WoimMAN  (Amer.  Inst.  Min.  Met.  Eng,  Tech. 
Pub,,  1927,  No,  14,  32  pp.). — Photomicrographie 
study  of  iron-manganese  alloys  containing  30,  8,  and 
3%  Mn  leads  to  the  view  that  the  Widm.anstatt.ian 
and  martensitic  patterns  structures  result  from  the 
breaking  up  of  a  solid  phase  into  two.  The  latter 
structure  is  finer,  less  well  defined,  and  less  regular 
than  the  former.  On  thorough  annealing  there  is 
formed  an  aggregate  consisting  of  a  ferritic  con¬ 
stituent,  probably  a  solid  solution  of  a  little  man¬ 
ganese  in  a- iron,  and  a  eementitic  constituent,  an 
intermetallic  compound  rich  in  manganese.  A 
eutectoid  of  the  two  (6%  Mn)  is  also  believed  _  to 
exist,  at  first  martensitic  and  then  pearlitic.  The 
valuable  properties  of  steels  are  considered  to  be 
vested  in  the  solid  solutions  which  iron  tends  to  form, 
the  influence  of  carbon  having  been  over- emphasised . 

Chemical  Abstracts. 

Incomplete  miscibility  phenomena  in  aqueous 
solutions  of  ammonia  and  an  inorganic  _  salt, 
E.  Janecke  (Z.  Elektrocliem,,  1927,  33,  51 S — 526). — 
When  concentrated  aqueous  solutions  of  potassium 
carbonate  and  ammonia  are  mixed,  two  liquid  layers 
are  formed,  the  upper  being  richer  in  ammonia  and 
the  lower  in  potassium  carbonate  (ef.  Newth, 

1900,  77,  775).  Raising  the  temperature  leads  to 
the  disappearance  of  one  of  the  layers  and  for  a 
system  of  given  composition  there  is  a  definite 
“  clearing  temperature.”  For  a  fixed  temperature 
there  is  a  critical  ratio  of  ammonia  to  potassium 
carbonate  such  that  on  dilution  with  water  the  com¬ 
positions  of  the  two  layers  eventually  become  identical : 
with  a  higher  ratio,  dilution  leads  to  homogeneity 
through  disappearance  of  the  lowrer  layer ;  with  a 
lower  ratio,  through  disappearance  of  the  upper 
layer.  Similar  phenomena  are  exhibited  by  using 
tripotassium  phosphate,  rubidium  carbonate,  or 
potassium  vanadate  instead  of  potassium  carbonate. 
Equilibria  in  the  systems  K2C03-NH3-H20  and 
K3P04~NH3--H20  have  been  investigated  in  detail 
and  the  results  exhibited  by  curves.  The  conditions 
for  the  separation  of  the  solid  phases  K2C03}2H20  and 
K3P04,8H20  are  also  indicated.  A  four-dimensional 
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equilibrium  diagram  of  the  system  K20-C02“-NH3-H20 
is  given  in  perspective,  together  with  a  projection  of 
this  on  the  triangular  base  representing  the  co¬ 
ordinates  of  K20,  C02,  and  NH3  (cf.  A,,  1927,  731). 

H.  J.  T,  Ellingham. 

Miscibility-gap  in  molten  iron-copper  alloys. 
A.  Muller  (Z.  anorg.  Chem.,  1928*  169,  272). — 
Polemical  against  Rarer  (A.,  1927, 928).  R,  Cuthill. 

Determination  of  vapour  pressure  of  saturated 
aqueous  solutions.  F.  Pohle  (Mitt.  Kali- 
For schmigs -  A list . ,  1.927,  33—43;  Chem.  Zentr.,  1927, 
ii,  2047 ) . — Determinations  were  made  of  the  satur¬ 
ation  pressure  of  saturated  solutions  of  magnesium, 
sodium,  and  potassium  chlorides  and  sulphates,  and 
of  various  mixtures  of  the  salts.  The  b,  p.  were  also 
determined.  A.  A.  Eld  ridge. 

Relation  between  water  and  salts  in  crystall¬ 
ine  hydrates  and  in  solutions.  J.  N.  Rakshit  (Z. 
Elektrochem.,  1927,  33,  578 — 581 ;  cf.  A.,  1926,  788). 
— The  molecular  contraction  observed  when  a  salt 
forms  a  crystalline  hydrate  or  a  solution  with  water 
has  been  determined  for  various  salts.  The  values 
obtained  for  solutions  are  generally  greater  than  those 
for  the  crystalline  hydrates  and  increase  notably 
with  dilution,  but  for  concentrated  (including  super¬ 
saturated)  solutions  of  sodium  acetate  the  molecular 
contraction  is  less  than  for  the  trihydrate,  and  for 
manganous  sulphate  solutions  it  is  almost  negligible 
compared  with  the  values  for  the  crystalline  hydrates. 
For  solutions  of  sodium  sulphate  and  of  sodium 
carbonate  at  various  concentrations,  the  molecular 
contraction  has  been  measured  at  various  tem¬ 
peratures  between  15°  and  90°,  but  no  indication  of 
transition  points  corresponding  with  dissociation  of 
definite  hydrates  is  obtained.  It  is  inferred  that  the 
relation  between  the  salt  and  water  in  solutions  is 
different  from  that  in  the  crystalline  hydrate. 

H.  J.  T.  Ellingham. 

Solubility  equilibria.  F.  Flottmann  (Z.  anal. 
Chcm.,  1928,  73,  1 — 39). — The  solubility  in  water 
and  the  values  of  d  and  nD  for  saturated  and  for  1  % 
solutions  of  22  common  salts  have  been  determined 
at  15°,  20°,  and  25°,  and  the  results  are  compared 
with  those  obtained  by  previous  investigators. 

A.  R.  Powell. 

Adsorption  of  strong  electrolytes  by  pure 
carbon  free  from  ash.  I.  M.  Kolthoff  (Z.  Elek¬ 
trochem.,  1927,  33,  497 — 501). — Purified  sucrose  was 
carbonised  and  the  finely-powdered  product  activated 
by  heating  for  24  hrs.  at  900—960°.  The  amounts 
of  various  inorganic  acids  adsorbed  from  OTA7 -solu¬ 
tions  by  this  charcoal  decrease  in  the  sequence 
thiocyanic,  hydriodic,  nitric,  iodic,  hydrochloric, 
hydrobromic,  sulphuric,  phosphoric  ;  the  value  for 
sulphuric  acid  is  very  low  and  that  for  phosphoric 
acid  is  zero.  This  sequence  corresponds  with  that 
for  the  activity  of  the  acids  in  lowering  the  surface 
tension  of  water.  Not  only  do  neutral  salts  of  a 
strong  acid  increase  the  adsorption  of  that  acid  by 
charcoal,  but  addition  of  a  second  inorganic  acid  has 
a  similar  effect.  Whereas  phenol  or  amyl  alcohol 
practically  prevents  the  adsorption  of  the  strong  acids, 
the  strong  acids  will  partly  displace  acetic  acid  from  a 
charcoal  surface.  It  is  inferred  that  the  strong  acids 
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are  adsorbed  in  the  undissociated  form.  Zero  or 
negative  adsorption  in  the  case  of  strong  inorganic 
bases  is  confirmed,  but  a  small  positive  adsorption 
was  obtained  with  ammonia.  Aliphatic  primary 
amines  are  relatively  well  adsorbed  and  the  secondary 
amines  much  more  so  ;  aromatic  primary  amines  are 
strongly  adsorbed.  Notable  adsorption  is  found  with 
the  strong  aromatic  and  heterocyclic  bases,  but, 
whereas  alkaloids  of  low  mol.  wt.  are  slightly  adsorbed, 
zero  or  perhaps  negative  adsorption  is  exhibited  by 
alkaloids  of  high  mol.  wt.,  although  these  substances 
have  a  very  marked  lowering  effect  on  the  surface 
tension  of  water.  Salts  of  inorganic  acids  and  bases 
are  only  adsorbed  “  hydrolytically  5J  by  pure  charcoal, 
the  acid  being  adsorbed  and  the  base  remaining  in 
solution.  For  salts  of  a  given  base,  the  sequence 
for  the  extent  of  this  hydrolytic  adsorption  is  the 
same  as  that  for  the  adsorption  of  the  corresponding 
acids.  The  salts  of  surface-active  organic  acids  with 
inorganic  bases  or  of  surface-active  organic  bases  with 
inorganic  acids  are  adsorbed  partly  hydrolytically  but 
mainly  moleeularly.  Salts  of  surf  ace -active  organic 
acids  and  bases  are  almost  entirely  adsorbed  niolecu- 
larly.  The  results  obtained  for  salts  of  various  types 
are  discussed.  The  polar  character  of  surface-active 
organic  acids  and  bases  is  regarded  as  the  essential 
factor  in  giving  rise  to  molecular  adsorption. 

H.  J.  T.  Ellingham. 

Comparative  adsorption  by  active  charcoal, 
II.  Isoelectric  point  of  charcoal.  0.  Spengler 
and  E.  Landt  (Z.  ver.  deut.  Zucker-Ind.,  1928, 
81— 98).— The  charcoal  is  added  to  a  series  of  buffer 
solutions  at  various  pa  values,  and  the  isoelectric 
point  of  the  charcoal  is  taken  to  be  the  pK  value  of 
the  buffer  solution  wrhicb  is  not  changed  by  the 
addition  of  the  charcoal.  The  isoelectric  points  so 
obtained  fell  between  pa  5*7  and  8*7. 

W.  0*  Kermack. 

Adsorption  of  ferric  chloride  by  crystalline 
barium  sulphate.  (Mlle.)  L.  de  Brougkere 
(Bull.  Acad.  roy.  Belg.,  1927,  [v],  13,  827— 836).— The 
adsorption  of  ferric  chloride  by  crystalline  barium 
sulphate  at  25°,  and  the  influence  of  varying  con¬ 
centration  of  hydrochloric  acid  (0*1— 0*00 IN)  on  the 
adsorption,  have  been  investigated.  In  acid-free 
solutions  a  larger  value  for  the  quantity  of  iroh 
adsorbed  is  found  when  the  washed  barium  sulphate 
is  fused  with  crystalline  sodium  carbonate  than  when 
it  is  digested  with  pure  water ;  it  thus  appears  that  a 
portion  of  the  electrolyte  is  irreversibly  adsorbed,  the 
digestion  method  removing  only  the  active  portion  of 
the  micelle.  Moreover,  the  amount  of  adsorbed  iron, 
as  determined  by  the  former  method,  is  much  more 
than  equivalent  to  the  adsorbed  chlorine  (|Fe:Cl 
varies  from  4  to  10)  and  hence  adsorption  of  the 
micelle,  which  has  the  composition  [Fe2( OH) 6]OT, Fe2Cl6 , 
is  also  postulated.  This  is  also  the  case  with  low 
concentrations  of  added  hydrochloric  acid,  but  the 
ratio  |Fe :  Cl  decreases  towards  a  minimum  value  of 
0*6  (corresponding  with  H4Fe2Cl10)  as  the  concentra¬ 
tion  of  the  acid  is  increased.  It  is  assumed  that  the 
addition  of  acid  breaks  down  the  micelle,  adsorption 
of  which  is  the  main  factor.  Other  conditions  being  the 
same,  the  adsorption  of  iron  is  20—100  times  as  great 
as  that  of  uni-  and  bi- valent  cations.  J.  W.  Baker. 
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Adsorption  at  crystal  faces.  I,  Growth  and 
dissolution  of  single  copper  sulphate  crystals 
in  presence  of  gelatin  and  dyes,  T.  S.  Eckert 
and  W.  G.  France  (J.  Amer.  Ceram.  Soc.,  1927,  10, 
579 — 591). — Kinematographic  observations,  at  a  mag¬ 
nification  of  1000,  on  the  growth  of  crystals  from 
saturated  copper  sulphate  solutions  are  recorded. 
Gelatin  is  very  effective  in  retarding  the  rate  of 
crystal  growth.  It  is  probable  that  the  gelatin  is 
adsorbed  to  different  degrees  at  different  crystal 
faces,  thus  changing  the  crystal  habit.  The  ash  of 
gelatin,  per  se*  is  without  effect  in  modifying  the 
crystal  habit.  Quinoline-yellow,  Bismarck-brown, 
and  methvlene-blue  greatly  change  the  crystal  habit 
and  decrease  the  rate  of  growth  of  copper  sulphate 
crystals,  but  naphthol-yellow,  ponceau- 2  R,  and 
methyl -violet  do  not  show  such  effects.  The  theory 
of  adsorption  in  relation  to  the  influence  of  gelatin 
and  dyes  is  discussed.  It  is  shown  that  specific 
adsorption  is  largely  responsible  for  changes  in 
crystal  form.  Viscosity  and  convection  currents 
affect  the  rate  of  dissolution.  A.  T.  Green. 

Molecule  ion  absorption.  S,  Gobbatschev 
(Trans.  Sci.  Chem.-Farm.  Inst.  [Moscow],  1925,  12, 
7 — 30;  Chem.  Zentr.,  1927,  ii,  i801). — "  Sorption 
of  ions  by  neutral  molecules  is  postulated ;  such 
sorption  accompanies  dissociation  in  electrolytes.  If 
the  solution  contains  foreign  neutral  molecules,  one 
of  the  ions  is  sorbed, n  and  the  degree  of  dissociation 
and  conductivity  of  the  solution  arc  increased, 

A.  A.  Eldridge. 

Adsorption  and  chemical  nature  of  some 
organic  compounds,  N.  A.  Schilov  and  B,  V. 
Nekrassov  (J.  Russ.  ]?hy§.  Chem.  Soc.,  1928,  60, 
103— 412).— See  A.,  1927/1135. 

Retrograde  adsorption  of  colloidal  ferric  hydr¬ 
oxide.  W.  Stollenwerk  and  M.  yon  Wrangell 
(Z.  Elektrochem.,  1927.  33.  501— -503).— Ferric 

hydroxide  “  gels prepared  either  (a)  from  ferric 
chloride  solution  as  a  dark  brown  precipitate  or  (b)  by 
oxidation  of  ferrous  hydroxide  with  hydrogen  per¬ 
oxide,  giving  a  yellow  product,  were  shaken  with 
solutions  of  mono-,  di-,  or  tri-sodium  phosphate  of 
various  concentrations,  and  the  amounts  of  the 
phosphate  radical  adsorbed  were  measured  at  inter¬ 
vals  over  a  period  of  4  days.  In  the  more  concen¬ 
trated  solutions  of  the  disodium  phosphate,  the 
preparation  (a)  adsorbs  rapidly  increasing  amounts 
of  phosphate,  but  after  about  12  hrs.  a  maximum  is 
reached  and  part  of  the  adsorbed  phosphate  is 
gradually  given  up  again,  whereas  the  preparation  (6) 
adsorbs  smaller  but  continuously  increasing  amounts, 
so  that  eventually  the  amounts  adsorbed  by  the  two 
preparations  tend  to  approach  one  another.  In  more 
dilute  solutions  the  amounts  of  phosphate  adsorbed  in 
the  first  12  hrs.  by  the  two  gels  are  less  divergent, 
and  the  subsequent  retrograde  adsorption  by  the  gel 
(cr)  is  less  marked.  The  retrograde  adsorption  is 
strongly  marked  with  the  gel  (a)  in  concentrated  solu¬ 
tions  of  trisodium  phosphate  and  is  exhibited  to  a 
slight  extent  by  the  preparation  (6)  in  such  solutions, 
but  it  Is  not  shown  by  either  preparation  in  solutions 
of  monosodium  phosphate.  The  interpretation  of 
these  results  is  discussed.  H.  J.  T.  Ellingham. 


Molecular  orientation  at  surfaces  of  solids. 
I.  Measurement  of  contact  angle  and  the  work 
of  adhesion  of  organic  substances  for  water. 
A.  H.  Nietz  (J.  Physical  Chem,,  1928?  32,  255—269). 
— The  contact  angle  for  water,  the  effect  on  the  surface 
tension  of  water,  the  spreading,  and  the  work  of 
adhesion  of  70  organic  solids  have  been  investigated 
with  results  which  arc  in  accord  with  the  work  of 
Harkins  (A.,  1921,  ii,  242)  and  of  Langmuir  (A.,  1917, 
ii,  525).  The  Ablctt  cylinder  method  and  the  plate- 
method  for  measuring  the  contact  angle  have  been 
compared  in  favour  of  the  latter,  the  former  giving 
inconsistent  results  which  arc  as  yet  unexplained. 
Substances  which  spread  considerably  do  not  always 
greatly  affect  surface  tension.  The  effect  of  humidity 
during  crystallisation  or  solidification  of  the  solid  is 
marked,  increased  humidity  causing  a  large  increase 
in  the  work  of  adhesion.  L.  S.  Theobald. 

Comparison  of  thickness  of  oxide  films  deter¬ 
mined  by  interference  colours  and  by  weighing; . 
G.  Tammann  and  K.  Bochov  (Z,  anorg.  Chem.,  192S? 
169,  42 — 60) . — Calculation  of  the  thickness  of  an 
oxide  film  on  the  surface  of  nickel  from  its  colour 
gives  a  value  about  98  gu  less  than  that  determined 
by  direct  weighing.  This  must  be  ascribed  to  the 
presence  on  the  surface  both  of  the  bright  and  the 
oxidised  metal  of  a  film,  which,  from  its  loss  in  weight 
on  reduction,  appears  to  consist  of  hydrated  nickel 
oxide  and  absorbed  air  and  water  vapour.  On  iron, 
the  film  has  a  thickness  of  85  uu,  and  on  copper  91  pu 
(cf.  Vernon,  A.,  1926,  1108).  R.  Ocithill. 

Surface  tension  of  solutions.  W.  Herz  and 
E.  Knaebel  (Z.  physikal.  Chem.,  1928,  131,  389 — 
404). — The  surface  tension  of  an  ammonium  hydrogen 
sulphate  solution  is  identical  with  that  of  a,  mixture 
of  equimolar  solutions  of  sulphuric  acid  and  ammon¬ 
ium  sulphate  of  the  same  equivalent  concentration. 
The  formation  of  an  acid  salt  is  indicated  in  general 
by  an  increase  of  the  surface  tension  of  the  mixed 
solution  over  the  arithmetic  mean  of  the  surface 
tensions  of  the  separate  solutions.  The  influence  of 
the  alkali  and  alkaline-earth  chlorides  and  nitrates  on 
the  surface  tension  of  water  is  the  same  at  20°  as  at 
40° ;  for  each  group  of  cations  the  increase  of  surface 
tension  decreases  with  rise  of  atomic  weight .  The 
surface  tension  of  acetone-water  mixtures  is  lowered 
by  sodium,  potassium,  and  barium  salts  to  an  extent 
which  is  independent  of  the  salt  concentration ;  this 
effect  is  probably  due  to  the  insolubility  of  the  salts 
in  acetone,  since  the  solution  will  then  have  a  lower 
active  water  content,  i.e.f  the  acetone  percentage  will 
increase  and  the  surface  tension  of  the  water  will 
thereby  be  lowered.  The  chlorides  and  nitrates  of 
the  other  alkali  and  alkaline-earth  metals  produce 
at  first  an  increase  of  the  surface  tension,  and  then, 
at  higher  concentrations,  a  decrease.  At  low  con¬ 
centrations,  complexes  arc  formed  between  the  salt 
and  acetone,  and  the  concentration  of  the  latter 
is  lowered ;  as  the  salt  concentration  increases  the 
active  water  content  diminishes,  and  the  reverse  effect 
is  observed,  A  number  of  measurements  have  been 
made  of  the  surface  tension  of  solutions  of  iodine, 
naphthalene,  and  phenanthrene  in  various  organic 
solvents.  In  all  cases  iodine  produces  a  decrease,. 
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and  the  other  substances  an  increase  of  the  surface- 
tension  of  the  solvent.  H.  F.  Gillee. 

Permeability  of  thin  dry  collodion  membranes. 
J.  EL  Northrop  (J.  Gen.  Physiol.,  1928,  11,  233 — 
237). — Dry  thin  collodion  membranes,  having  a 
thickness  of  2—3  \i  and  having  permeabilities  similar 
to  those  of  the  membrane  of  the  sea-urchin  egg,  have 
been  prepared.  The  membrane  is  permeable  to  water, 
ammonia,  weak  acids  of  low  mob  wt.,  gaseous  hydro¬ 
gen  chloride,  oxygen,  carbon  dioxide,  and  hydrogen 
sulphide,  but  impermeable  to  strong  electrolytes  and 
substances  of  high  mob  wt.  The  rate  of  effusion  of 
gases  through  the  membrane  shows  no  connexion  with 
the  density  of  the  gas  and  thus  the  membrane  cannot 
be  regarded  as  a  sieve.  The  results  as  a  whole 
indicate  that  the  rate  of  passage  of  a  substance 
through  the  membrane  is  determined  by  the  solubility 
of  the  substance  in  collodion  and  its  diffusion  coeffi¬ 
cient  in  collodion,  the  former  probably  being  the 
more  important  factor.  A.  Worm  all. 

Function  of  carbon  membranes  in  osmosis. 
F.  E.  Bartbll  and  H.  J.  Osterhop  (Fourth  Colloid 
Symposium  Monogr.,  1926,  234 — 245). — Experiments 
with  silica  or  carbon  membranes  show  that  the  flow 
is  from  water  to  organic  liquid  with  the  former,  and 
eventually  the  reverse  with  the  latter.  Twro  liquids 
were  separated  by  a  silica  or  carbon  membrane,  and 
the  pressure  resulting  from  the  osmotic  flow  was 
measured.  The  results  indicate  that  in  a  strictly 
semi-permeable  membrane  one  component  is  adsorbed 
to  the  practical  exclusion  of  the  other.  When  the 
membrane  has  greater  permeability  the  initial  osmotic 
force  and  direction  of  flow  are  mainly  determined  by 
the  relative  adsorption  of  the  liquids ;  the  membrane 
may  or  may  not  play  an  active  part. 

Chemical  Abstracts. 

Hydrolysis  of  sugars  by  membranes  in  pre¬ 
sence  of  electrolytes.  J.  Loiseleur  (Compt.  rend. 
Soc.  Biol,  1927,  96,  1273—1275;  Chem.  Zentr., 
1927,  ii,  678). — Fall  in  pn  of  an  electrolyte  solution  in 
presence  of  a  colloid  is  observed  when  sucrose  or 
other  hydrolysable  sugar  is  hydrolysed. 

A.  A.  Eldbidoe, 

Chemical  method  of  preparing  carbon  hydro- 
sol.  E.  Chirnoaga  (J.C.S.,  1928,  298 — 301), — 
By  stirring  small  amounts  of  carbon  in  aqueous  solu¬ 
tions  of  sodium  hypochlorite  a  very  stable  sol  is 
obtained  which  may  be  evaporated  without  suffering 
irreversible  coagulation.  The  size  of  the  particles  is 
estimated  at  60  ug.  The  negative  charge  carried  by 
the  sol  is  ascribed  to  the  adsorption  of  chlorine  or 
hydroxyl  ions.  A  theory  of  the  process  is  advanced 
and  mention  is  made  of  the  possible  industrial  applic¬ 
ation  of  the  sol  as  a  resistant  carbon  ink. 

El.  Ingleson. 

Preparation  of  silver  hydrosols  free  from 
protective  colloids  and  with  particles  of  a  uni¬ 
form  size.  II.  J.  Voigt  and  J.  Heumann  (Z. 
anorg.  Chem.,  1928, 169,  140—150 ;  ci  A.,  1927,  932). 

If  silver  hydrosols  with  particles  of  a  uniform  size 
are  employed  as  nuclei  in  the  reduction  of  a  silver 
oxide  solution  with  hydrazine  sulphate  and  sodium 
carbonate,  the  silver  submicrons  grow  in  an  irregular 
manner,  and  there  is  no  relation  between  the  number 


of  particles  resulting  and  the  number  of  nuclei.  This 
is  due  to  the  formation  of  colloidal  particles  by  the 
sodium  carbonate  itself,  these  acting  as  false  nuclei. 
If,  however,  the  presence  of  sodium  carbonate  is 
avoided  by  using  hydrazine  hydrate  for  the  reduction, 
sols  are  obtained  having  particles  the  size  of  which  is 
uniform  and  determined  by  the  number  of  nuclei. 
Gold  nuclei  prepared  with  the  aid  of  phosphorus  also 
yield  satisfactory  results,  and  sols  have  also  been 
prepared  with  saturated  solutions  of  silver  oxide. 

R.  CUTHILL. 

Colloid  syntheses  with  the  aid  of  titanium 
trichloride.  VI.  Colloidal  palladium.  A. 
Gutrier  and  H.  Weithase  (Z.  anorg.  Chem.,  1928, 
169,  264 — 266 ;  cf.  A.,  1927,  933).— If  a  solution  of 
titanium  trichloride  is  nearly  neutralised  with  sodium 
acetate,  then  boiled,  and  after  cooling  added  to  a  1% 
solution  of  palladium  dichloride,  colloidal  palladium 
is  formed  by  the  reaction  Pd”+2Ti”,=2Ti“"+Pd. 
The  product  is  relatively  insensitive  towards  acids, 
owing  to  the  presence  of  titanium  dioxide  as  protective 
colloid,  and  on  dialysis  passes  into  a  gel,  which  can  be 
peptised  with  water  only  after  being  treated  with 
concentrated  hydrochloric  acid.  Undialysed  prepar¬ 
ations  of  palladium  titanium  purple  are  thixotropic, 

R.  Cuthill. 

Preparation  and  stabilisation  of  colloidal 
mercury.  A.  Chistoni  (Boll.  soc.  bioL  sperim., 
1926,  1,  408—110;  Chem.  Zentr.,  1927,  ii,  905).— 
Mercuric  chloride  (0*5  g.),  sodium  hydroxide  (2  g.), 
and  fresh  egg-albumin  (100  g.)  form  a  gel  which  when 
warmed  with  vTater  is  converted  into  a  black  sol, 
stable  towards  boiling  and  towards  heating  at  110°  in 
an  autoclave.  It  is  coagulated  by  an  equal  volume  of 
10%  barium  chloride,  but  not  by  sodium  chloride  solu¬ 
tion.  The  electric  charge  is  negative.  The  sol  is  not 
precipitated  by  hydrogen  sulphide  or  ammonium 
sulphide ;  drying  at  the  ordinary  temperature  and 
pulverising  yields  a  substance  which  is  again  soluble. 
The  disperse  phase  consists  of  a  sulphide  of  mercury, 
produced  by  hydrogen  sulphide  from  the  albumin. 

A.  A.  Eld  ridge. 

Presence  of  arsenious  oxide  in  arsenic  tri- 
sulphide  hydrosol.  V.  Gazzi  (Zymologica,  1927, 
2,  1—10;  Chem.  Zentr.,  1927,  ii,  26— 27).— The 
quantity  of  arsenious  oxide,  even  in  a  highly  purified 
sol,  is  always  much  greater  than  that  which  can  be 
obtained  by  complete  hydrolysis  of  soluble  arsenic 
trisulphide.  The  solubility  of  precipitated  arsenic 
trisulphide  is  2*10  X  10“°  mol. /litre,  yielding  0*4135  mg. 
per  litre  of  the  trioxide,  whereas  1*5 — 341  mg.  are 
found.  The  value  is  not  connected  so  much  with  the 
solubility  of  the  trioxide  as  with  the  loss  of  hydrogen 
sulphide.  It  is  impossible  to  separate  the  ultra- 
micellar  liquid  by  ultra  filtration  without  changing  its 
composition.  A.  A.  Eldrtdge. 

Interpretation  of  the  analysis  of  arsenic  tri- 
sulphide  hydrosol.  V.  Gazzi  (Zymologica,  1927, 
2,  10—12;  Chem.  Zentr.,  1927,  ii,  27).— The  results 
obtained  by  Murphy  and  Mathews  (A.,  1923,  ii,  156) 
are  considered  to  be  due  to  the  presence  of  a  mixture 
of  arsenious  oxide  and  sulphide.  A.  A.  Eldridge. 

[Catalysts  for  hydrogenation  in  the  cold.] 
M,  Boubguel  {Bull.  Soc.  chim.,  1928?  [iv],  43,  231 ; 
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cl  this  vol.j  28}.— A  printer's  omission  is  corrected 
and  the  directions  given  in  the  paper  for  the  prepar¬ 
ation  of  colloidal  palladium  are  amplified. 

H.  Ihglesok. 

Aluminium  hydroxide  gels,  I),  Cl  R.  Bonnell 
(Z.  anorg.  Chem,,  1928, 169,  345—355;  of.  A,,  1927, 
1025). — Aluminium  hydroxides  B  and  C  form  lakes 
with  gold  Iiydrosols,  tho  colour  with  the  C  gel  depend¬ 
ing  on  tho  relative  amounts  of  gold  and  alumina. 
With  hydrochloric  acid,  gels  B  and  C  are  not  pcptised, 
hut  pass  into  crystalloidal  solution.  Gel  A  is  attacked 
only  slightly  with  hydrochloric  acid  if  an  excess  of 
add  is  used,  but  if  heated  with  a  small  amount  of 
concentrated  acid  and  then  diluted  it  readily  yields 
hydrosols,  with  particles  which  are  the  smaller  the 
greater  the  quantity  of  acid  used.  These  sols  can  bo 
concentrated  considerably  without  the  occurrence  of 
gelatinisation,  and  when  evaporated  in  a  vacuum  or 
subjected  to  ultrafiltration  leave  a  residue  again  which 
passes  into  colloidal  solution  in  water,  R.  Outhihl. 

Theory  of  the  preparation  of  silica  gel  by 
means  of  water-soluble  metal  salts,  F,  N. 
Grigoriev  {J.  pr.  Clienn,  1928,  [ii],  118,  91 — 
95). — Silica  gels  are  obtainable  from  water-glass 
(Na2053Si02)  by  the  action,  not  only  of  heavy  metal 
salts  (Holmes  and  Anderson,  A.,  1925,  ii,  518),  but 
also  of  alkali  and  light  metal  salts.  Balts  of  calcium, 
magnesium,  strontium,  and  barium  give  silica  gels  of 
low  activity.  The  gel  formation  depends  on  the 
hydrolysis  of  the  metal  silicates  formed  by  double 
decomposition.  Ferric  salts  behave  exceptionally  (cf. 
Jordis,  A,,  1907,  ii,  876 ;  1908,  ii,  291 ;  1910,  ii,  416). 

C,  Hollths, 

Size-distribution  of  colloidal  particles.  N, 
Rashevsky  (Physical  Rev.,  1928,  [ii],  31,  115—118). 
— Theoretical  A.  A,  Elbeitdge. 

State  of  polarisation  of  the  Tyndall  beam  of 
colloids.  B.  Lange  (Z,  physikal.  Ckem.,  1928, 
132,  1 — 26).— Clans*  formula  for  the  depolarisation 
coefficient  Q0  of  individual  colloidal  particles  has  been 
verified  by  measurements  with  arsemous  sulphide, 
ferric  and  aluminium  hydroxide,  cerium  dioxide,  and 
vanadium  pent-oxide  sols.  For  small  spherical  par¬ 
ticles  Qjj  becomes  zero,  t.e.,  the  Tyndall  beam  is  com¬ 
pletely  polarised;  these  conditions  hold  for  caout¬ 
chouc,  mastic,  arsenious  sulphide,  and  cerium  dioxide 
sols.  Colloidal  particles  of  ferric  and  aluminium 
hydroxides  and  of  vanadium  pentoxido  deviate  con¬ 
siderably  from  the  spherical  form,  and  in  the  case  of 
the  latter  the  deviation  increases  on  ageing.  Thixo¬ 
tropic  gelat in isation  o!  a  cerium  dioxide  sol  results  in 
a  reversible  increase  of  0O,  indicative  of  aggregation  of 
the  particles.  H.  F»  Gillbe. 

Depolarisation  and  light  absorption  of  solu¬ 
tions  of  colloidal  gold,  R.  Laxge  (Z.  physikal. 
Client.,  1928,  132,  27 — 46).— A  series  of  gold  sols 
having  particle  sizes  from  6  to  150  pg  have  been 
prepared  and  the  absorption  coefficients  measured. 
The  latter  are  in  close  agreement  with  lie's  theoret¬ 
ical  values  when  calculated  on  the  assumption  of 
spherical  particles.  Tho  mean  particle  size  calculated 
thus  from  the  absorption  differs  widely  from  the  values 
obtained  by  ultramicroseopieal  measurements ;  this  is 
attributed  to  the  relatively  large  influence  exerted 


by  a  small  proportion  of  very  small  particles.  V allies 
obtained  from  the  rate  of  sedimentation  agree  closely 
with  those  calculated  from  the  absorption,  Mie’s 
theory  requires  the  absorption  coefficient  to  be 
independent  of  the  particle  size,  but  this  is  shown 
experimentally  not  to  be  the  case.  The  depolar¬ 
isation  coefficient  90  for  small  gold  particles  deviates 
from  zero,  since-  a  certain  fraction  of  the  particles  is 
non-splierieaL  The  colour  change  which  accompanies 
coagulation  is  associated  also  with  a  decrease  of  Q0, 
and  is  therefore  not  due  to  a  greater  deviation  of  the 
particles  from  the  spherical  form,  but  to  an  increase 
of  size.  The  sob  contain  chiefly  metallic  gold,  with 
but  little  aurous  hydroxide;  the  percentage  of  the 
latter  in  one  case  was  T2G.  H.  F.  Gtll.be . 

Stability  of  colloidal  solutions  towards  elec¬ 
trolytes.  A.  Botjtabjo  (Bull,  Soc.  chirm,  1928,  [iv], 
43, 1 46—1 55). — Measurements  are  described  in  which  a 
spectrophotometer  is  employed  to  determine  the  time  t 
required  by  a  colloidal  solution  to  reach  its  maximum 
opacity  in  the  presence  of  an  electrolyte  of  concentra¬ 
tion  c.  By  successively  reducing  the  concentration 
of  electrolyte  the  equation  i—f(c)  can  bo  evaluated 
and  the  highest  value  of  c  at  which  no  coagulation 
occurs  can  be  calculated,  thus  providing  a  measure 
of  the  stability.  When  electrolytes  with  multivalent 
ions  are  employed,  e.g.,  ferric  chloride,  the  curve 
with  certain  sols  reveals  the  existence  of  two 
zones  of  flocculation.  Gelatin,  albumin,  and  gum, 
when  added  to  colloidal  solutions  of  arsenic  sulphide, 
ferric  hydroxide,  or  gamboge  in  small  amounts  up  to 
a  certain  limit,  reduce  the  resistance  of  the  colloid 
to  coagulation  by  an  electrolyte,  but  subsequent 
additions  exert  a  protective  action.  When  a  sol  is 
treated  with  an  amount  of  electrolyte  insufficient  to 
coagulate  it,  the  sol  is  able  to  withstand  the  action 
of  an  amount  of  electrolyte  which  would  have  been 
sufficient  to  precipitate  the  untreated  sol.  Contrary 
to  many  published  statements,  the  nature  of  the  visible 
light  by  which  a  sol  is  illuminated  has  no  effect  on  the 
time  required  for  coagulation,  illumination  by  in¬ 
tense  red  and  intense  blue  light  giving  the  same  values 
as  those  found  in  the  dark.  H.  Inglesoh. 

Protection  of  colloidal  solutions.  A.  Boutaric 
(J.  Chira.  phys.,  1928,  25,  120— 141),— An  experi¬ 
mental  investigation  of  the  influences  exerted  on 
colloidal  solutions  by  small  quantities  of  added 
substances.  H.  I\  Gillbe, 

Kinetics  of  coagulation  of  colloids.  K. 
Jabeczykski  and  M.  Soroczynski  (Bull.  Soe.  ehim., 
1928,  [iv],  43,  159—163;  see  A.,  1925,  ii,  34,  35,  665, 
666;  1926,  1203). — The  equation  previously  estab¬ 
lished  (using  a  spectrophotometer ) ,  (log  tan  a— 
log  tan  %0)jt=K,  is  shown  to  be  a  particular  case  of 
the  more  general  eq u ation  log  [  ( log  tan  —  log  tan  «0)  / 
(log  tan  —log  tan  a)]=JC1q  where  a0,  *3  and  are 
the  angles  of  rotation  of  the  Nieol  at  zero  time,  time  tf 
and  infinite  time  respectively.  The  general  equation 
expresses  tho  fact  that  the  rate  of  increase  of  opacity 
at  a  given  time  Is  proportional  to  the  difference  of  the 
opacity  in  the  final  state  and  at  the  given  time. 
'Values  of  K1  obtained  experimentally  with  ferric 
hydroxide  sols  are  in  good  agreement. 

H.  Inglesok. 


Coagulation  of  colloids  by  electrolytes,  II. 
Conductometric  study  of  the  coagulation  of 
arsenic  trisulphide  sols.  A,  J.  Rablnovitsch  and 
W,  A,  Doefmakn  (Z.  physikal.  Chem.,  1928,  131, 
3 1 3 — 337 ) . — Addition  of  a  solution  of  an  electrolyte 
to  an  arsenious  sulphide  sol  causes  at  first  a  rapid 
increase  of  conductivity,  which  gradually  slows  down 
and  finally  becomes  linear.  The  initial  rapid  increase 
is  ascribed  to  the  displacement  of  the  rapidly  moving 
hydrogen  ions  by  the  cations  of  the  electrolyte,  a 
process  which  ceases  as  the  conductivity  curve 
becomes  linear.  The  degree  of  acidity  calculated 
from  the  form  of  the  conductivity  curve  is  not  in 
agreement  with  the  value  obtained  from  potentio- 
inetric  measurements  with  the  qumhydrone  electrode. 
When  salts  of  ter-  and  quadri- valent  ions  are  em¬ 
ployed  the  degree  of  acidity  cannot  be  calculated  on 
account  of  hydrolysis.  The  point  at  which  the  linear 
portion  of  the  conductivity  curve  sets  in  varies  directly 
with  the  concentration  of  the  sol  and  inversely  as 
the  concentration  of  the  electrolyte,  whilst  the 
difference  between  the  coagulative  powers  of  cations 
of  different  valencies  diminishes  with  increasing  sol 
concentration.  The  Hardy-Schulze  law  is  applicable 
only  to  the  coagulation  and  not  to  the  completion  of 
the  displacement  of  the  hydrogen  ions  by  the  adsorbed 
cations ;  the  two  processes  are  essentially  different. 
In  order  to  produce  coagulation  a  cation  must  either 
partly  or  completely  displace  the  hydrogen  ions 
which  are  attached  to  the  colloidal  particles ;  a  certain 
excess  of  the  cation  is  also  necessary,  which  is  the 
greater  the  lower  the  valency  of  the  ion.  The  adsorp¬ 
tion  of  cations  of  different  valencies  by  the  colloidal 
particles  reaches  a  maximum  at  approximately  the 
same  equivalent  concentration,  but  the  quantities 
adsorbed  vary.  The  influence  of  the  dilution  of  the 
sol  on  the  coagulative  power  of  various  cations  forms 
an  argument  against  the  theory  that  coagulation  is 
due  to  the  solubility  product  of  the  added  and 
stabilising  ions  being  exceeded.  H.  F.  Gillbe. 

Coagulation  of  colloids  with  electrolytes.  A. 
Rabinovitsch  and  R.  Bubstein  (Papers  Pure  Appl. 
Cheni.  Karpov  Inst.,  Bach  Festschr.,  1927,  35—53; 
Ckem.  Zentr.,  1927,  ii,  1007). — An  investigation  of 
mastic  emulsions,  prepared  (a)  by  addition  of  water 
to  an  alcoholic  mastic  solution  and  filtering,  ( b )  by 
pouring  alcoholic  mastic  solution  into  water  and 
filtering;  in  this  case  the  residue  is  greater.  Con¬ 
ductometric  titration  of  the  latter  sols  is  impossible 
for  lack  of  a  minimum ;  that  of  tko  former  gives 
definite  results.  Both  sols  are  feebly  acidic.  The 
particles  of  the  (h)  sols  are  greater  than  those  of  tho 
(a)  sols.  On  coagulation  of  tho  sols  with  neutral 
salts,  no  development  of  acidity  takes  place,  as  with 
arsenious  sulphide  sols ;  a  corresponding  amount  of 
tho  coagulating  cation  is  retained  in  the  precipitate. 

A.  A.  Eldridge. 

Influence  of  temperature  on  rate  of  coagulation 
of  colloids,  K.  Jablczynski  and  M.  Kn  aster 
(Bull.  goo.  chim.,  1928,  [iv],  43,  150— 159).— From 
spectrophotometrie  measurements  of  the  rate  of 
coagulation  of  a  ferric  hydroxide  sol  by  potassium 
chloride  solution  at  intervals  of  10°  between  0°  and 
45"1  the  average  temperature  coefficient  of  the  rato 


was  found  to  be  2*19  per  10°.  The  conclusion  is 
reached  that  the  rate  of  coagulation  cannot  be 
determined  simply  by  the  rato  of  diffusion  of  the 
particles,  since  a  rise  in  temperature  of  10°  increases 
the  rate  of  diffusion  by  only  30%  in  this  range  of 
temperature.  H,  Ixgleson, 

Kinetics  of  coagulation.  B.  N.  Desai  (Trans. 
Faraday  Soc.,  1928,  24,  181 — 195). — Tho  coagulation 
of  thorium  oxide  sols  by  electrolytes  has  been  studied 
by  an  accurate  optical  method,  which  eliminates 
those  sources  of  error  which  probably  have  prevented 
other  workers  from  observing  the  period  of  slow 
coagulation.  The  rates  of  coagulation  agree  with 
Smoluehowski’s  theory  (A.,  1917,  ii,  129)  only  up  to 
a  certain  concentration  of  coagulator.  Evidence  for 
the  auto  catalytic  nature  of  the  coagulation  process  is 
adduced.  A  formula  for  the  velocity  coefficient  of 
tho  process  has  been  derived.  Freund lich's  theory 
of  coagulation  is  supported  and  extended. 

L.  F.  Gilbert. 

Action  of  ultra-violet  light  on  some  colloidal 
dispersions  of  gold.  J.  J.  Beaver  and  B.  H. 
Muller  (J.  Amer.  Chem.  Soc.,  1928,  50,  304 — 321). — 
Tho  photochemical  properties  of  gold  sols  depend  on 
the  nature  and  conditions  of  preparation.  Sols 
prepared  with  hydrazine,  phosphorus,  formaldehyde, 
and  acetylene  as  reducing  agents,  and  also  Bredig's 
gold  sol,  are  quite  stable  towards  ultra-violet  light ; 
other  sols  turn  blue  after  2  days’  exposure  and  are 
finally  peptised  to  stable  red  sols.  The  change  is 
accompanied  by  an  increase  and  a  subsequent  decrease 
in  refractive  index,  and  also  in  conductivity.  The 
colour,  rate  of  formation,  and  photochemical  proper¬ 
ties  of  chemical  gold  sols  vary  continuously  with  the 
hydrogen-ion  concentration  of  the  reducing  solution. 
The  absorption  spectra  of  some  gold  sols  arc  recorded. 
Tho  photosensitive  sols  absorb  radiation  below 
2150  A. ;  the  radiant  energy  from  this  region 
decreases  rapidly  with  ageing  of  the  lamp.  The 
results  arc  explained  on  the  basis  of  Wilson's  theory 
of  the  structure  of  colloidal  gold  particles  (A,,  1910, 
ii,  604),  it  being  assumed  that  radiation  influences 
the  already  unequal  distribution  of  ions  between  the 
particle  surface  and  the  bulk  of  the  solution.  The 
rate  of  precipitation  of  Bredig  sols  is  not  affected  by 
radiation.  S.  Iv,  Tweedy. 

Coagulation  of  colloidal  clay.  R.  Bradfield 
(J.  Physical  Chem.,  1928,  32,  202 — 208 ;  cf.  Oakley, 
this  vol.,  16). — The  coagulation  of  a  colloidal  clay, 
separated  from  a  silt  loam  by  centrifuging,  by  potass¬ 
ium  and  calcium  hydroxides  and  chlorides  has  been 
investigated  by  the  method  previously  used  (A.,  1923, 
ii,  470).  A  portion  of  the  clay  was  freed  from  ex¬ 
changeable  bases  and  electrolytes  by  electrodialysis, 
and  its  behaviour  compared  with  the  natural  clay. 
The  coagulation  values  for  calcium  hydroxide  in  both 
eases  were  linear  functions  of  the  concentration  of  the 
clay,  but  the  much  greater  values  obtained  with  the 
electrodialysed  material  showed  that  base  exchange 
must  play  an  important  role  in  coagulation  phenom¬ 
ena.  With  potassium  hydroxide  as  coagulant  the 
effect  of  electro  dialysis  is  even  more  pronounced,  and 
with  the  chlorides  of  potassium  and  calcium  as 
coagulants  tho  concentration  of  clay  is  without  effect 
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on  the  coagulation  value.  Coagulation  values  are 
very  sensitive  to  hydrogen-ion  concentration,  and 
tins  is  very  pronounced  with  the  electrodialysed 
clay.  L.  S.  Theobald. 

Colloid  researches  on  discharge  phenomena 
and  adsorption  with  quartz  suspensions,  E. 
Ramann  and  collaborators  (Kolloidchem.  Beih.,  1927, 
25 ,  27 9 — 427 ) . — Coagulation  experiments  and 
microscopical  observations  on  quartz  suspen¬ 
sions.  [With  J.  A.  Hanley.] — Methods  arc  given 
for  the  preparation  and  preservation  of  quartz  sus¬ 
pensions  containing  particles  of  nearly  uniform  size, 
graded  according  to  the  rate  of  fall  under  gravity. 
In  the  sedimentation  of  suspensions  containing  the 
finer  particles  the  production  of  layers  was  observed. 
The  layers  are  very  sensitive  to  light  and  heat,  strong 
sunshine  soon  destroying  them.  The  bounding  sur¬ 
faces  are  usually  concave,  showing  that  the  walls  of 
the  vessel  hinder  the  fall  of  the  particles.  Experi¬ 
ments  were  made  both  macroscopically  and  under  the 
microscope  on  the  flocculation  of  quartz  suspensions 
on  addition  of  lime-water.  Microscopical  observ¬ 
ation  showed  the  coagulation  to  take  place  in  a 
series  of  steps,  and  the  first  clustering  of  the  particles 
did  not  coincide  with  the  threshold  concentration  of 
electrolyte  necessary  to  produce  macroscopic  coagul¬ 
ation,  but  the  agreement  was  better  the  smaller  were 
the  particles. 

Preparation  o!  chemically  indifferent  quartz 
of  definite  particle  size  and  surface.  [With  G. 
Krauss.] — A  detailed  account  is  given  of  the  puri¬ 
fication  of  finely-ground  quartz  both  from  the  pro¬ 
ducts  with  which  it  is  naturally  contaminated  and 
from  those  which  are  picked  up  in  the  grinding 
process.  Directions  are  given  for  the  preparation 
and  sterilisation  of  suspensions  of  the  quartz  powder. 
The  suspensions  were  separated  into  fractions  of 
uniform  particle  size  by  means  of  elntriation.  The 
size  of  the  particles  was  determined  by  taking 
numerous  photomicrographs  of  the  suspensions.  The 
difficulty  inherent  in  the  pronounced  irregularity  of 
the  particles  was  overcome  by  constructing  on  the 
photomicrograph  a  circle  equal  in  area  to  the  particle, 
and  taking  the  diameter  of  the  circle  as  the  mean 
diameter  of  the  particle.  A  method  is  deduced  from 
theoretical  considerations  for  estimating  the  surface 
of  the  particles. 

Slipping  phenomena  in  sedimentation  on  in¬ 
clined  surfaces,  [With  G.  Krauss  and  R.  Huger.] 
— When  non-spherical  particles  of  quartz  of  uniform 
size  settle  from  a  suspension  in  distilled  water  on  to  a 
glass  surface  inclined  at  an  angle  to  the  horizontal, 
the  particles  readily  slide  down  the  plane  and 
accumulate  at  the  bottom  of  the  vessel.  On  the 
other  hand,  when  an  electrolyte  is  present  in  the 
suspension,  either  the  slipping  does  not  occur  or  the 
angle  which  the  surface  makes  with  the  horizontal 
has  to  be  increased.  It  is  shown  that  there  is  a  quite 
definite  sliding- angle,”  which  increases  rapidly  with 
increasing  concentration  of  the  electrolyte,  and  that 
this  angle  is  a  measure  of  the  discharging  effect. 
Particles  of  diameter  OOP — 0*02  mm.  were  most 
favourable  for  the  experiments,  and  the  electrolytes 
used  were  hydrochloric  acid,  potassium  chloride, 


calcium  chloride,  calcium  hydrogen  carbonate,  alumin¬ 
ium  chloride,  and  the  hydroxides  of  calcium,  potass¬ 
ium,  and  ammonium.  In  these  cases,  Schulze’s 
valency  law  was  found  to  ho  valid  for  the  discharging 
effect  of  the  electrolytes. 

Influence  of  dilute  solutions  of  electrolytes  on 
the  movement  of  suspended  quartz  particles  in 
a  filter  of  quartz  sand,  [With  M,  Storz.]—  A 
filtering  apparatus  was  constructed  by  filling  a  lamp 
glass,  the  bottom  of  which  was  closed  by  a  mesh, 
with  quartz  sand,  and  experiments  were  carried  out 
on  the  efficiency  of  such  a  filter  towards  increasing 
volumes  of  a  fine  suspension  of  quartz.  It  was 
found  that  the  weight  of  retained  quartz  particles 
increases  with  increasing  volume  of  the  suspension, 
at  first  linearly,  and  later  tends  to  a  constant  value, 
showing  that  the  filter  has  a  saturation  capacity.  In 
presence  of  increasing  amounts  of  electrolyte  (hydro¬ 
chloric  acid),  however,  the  curve  approaches  more  and 
more  to  a  straight  line,  and  with  0-0015A7-hydro- 
chloric  acid  in  the  suspension  the  quartz  sand  acts  as 
a  nearly  perfect  filter.  Experiments  of  a  similar  kind 
were  conducted  on  the  amount  of  quartz  suspension 
appearing  in  the  filtrate  in  presence  of  various  quan¬ 
tities  of  hydrochloric  acid,  in  some  cases  finely- 
divided  silica  being  distributed  in  the  filter  before  the 
experiment.  Experiments  in  which  the  filter  was 
divided  into  vertical  sections,  each  of  which  could  be 
weighed  separately  so  as  to  ascertain  the  amount  of 
quartz  retained,  showed  that  the  weight  of  quartz 
retained  diminishes  with  the  depth  of  the  filter,  the 
gradient  being  greater  in  presence  of  increasing  con¬ 
centrations  of  hydrochloric  acid.  The  capillary  rise 
of  quartz  suspensions  into  this  type  of  filter  was 
also  investigated.  The  amount  of  quartz  passing  up 
into  the  filter  increases  with  the  concentration  of  the 
suspension,  but  decreases  rapidly  with  increasing  con¬ 
centration  of  added  hydrochloric  acid.  The  amount 
of  quartz  thus  transported  in  presence  of  A7- hydro¬ 
chloric  acid  is  practically  nil.  A  study  of  the  sedi- 
mentation  of  quartz  suspensions  in  presence  of 
electrolytes  has  led  to  the  construction  of  a  filter  of 
glass  balls  by  means  of  which  the  electrolyte  in  the 
region  of  its  critical  concentration  produces  rapidly  a 
visible  effect  on  a  suspension. 

Effect  of  small  concentrations  of  electrolytes 
on  sedimentation  of  quartz  suspensions,  [With 
H.  Sallinger.I — Evidence  is  adduced  to  show  that 
concentrations  of  electrolytes  smaller  than  the  critical 
value  required  to  produce  complete  flocculation  have 
some  effect  on  suspensions.  The  effect  of  various 
concentrations  of  the  following  electrolytes  on  a 
quartz  suspension  was  investigated  :  the  chlorides  of 
aluminium.,  calcium,  potassium,  and  sodium,  and 
calcium  hydroxide,  sodium  carbonate,  and  hydro¬ 
chloric  acid.  It  is  shown  that  the  curve  connecting 
the  velocity  of  sedimentation  with  the  concentration 
of  electrolyte  consists  of  three  parts.  For  low  con¬ 
centrations  of  electrolytes  the  sedimentation  velocity 
is  slightly  accelerated,  then  at  a  certain  critical  con¬ 
centration  the  velocity  rises  very  greatly,  and  is 
followed  by  a  third  region  in  which  increase  of  con¬ 
centration  of  electrolyte  causes  only  a  small  increase 
in  sedimentation  velocity.  It  appears  that  the 
critical  concentration  of  the  electrolyte  rises  with 
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increasing  concentration  of  the  suspension  in  the  case 
of  strongly  adsorbable  ions  such  as  aluminium  and 
calcium,  and  the  reverse  is  the  case  with  weakly 
adsorbable  ions* 

Adsorption  measurements  on  quartz,  [With 
H.  Sallinger.] — Suspensions  of  quarts  were  left  in 
contact  with  solutions  of  the  hydroxides  of  calcium, 
strontium,  barium,  lithium,  sodium,  potassium,  and 
ammonium,  and  the  carbonates  of  lithium,  sodium, 
and  potassium,  respectively.  The  amount  of  the 
electrolyte  adsorbed  by  the  quarts  was  measured 
directly  by  titration  with  hydrochloric  acid.  Measure¬ 
ments  were  also  made  of  the  total  surface  of  the 
quartz,  and  the  results  point  to  the  formation  of  a 
unimolecular  adsorption  layer.  The  quartz  was 
never  left  in  the  alkali  solution  for  more  than  an  hour, 
for  if  left  for  a  longer  interval,  chemical  interaction 
takes  place.  The  exponent  n  of  the  adsorption 
isotherm  for  the  hydroxides  of  calcium,  strontium, 
and  barium  is  proportional  to  the  reciprocal  squares 
of  the  radii  of  the  respective  unhydrated  cations. 

Cause  of  formation  of  layers  in  suspensions. 
[With  G.  Krauss.] — The  production  of  layers  in 
suspensions  of  quartz  is  considered  to  be  due  to  the 
operation  of  a  uniform  velocity  of  fall  of  the  particles. 
This  will  operate  when  the  diameter  of  the  particles 
is  below  a  certain  value  (the  velocity  of  fall  increases 
with  the  third  power  of  the  diameter),  and  when  the 
mean  distance  between  the  particles  is  such  that  a 
mutual  attraction  can  be  exerted.  The  presence  of 
electrolytes,  by  partly  discharging  the  particles,  should 
also  exert  an  effect.  It  is  shown  that  these  deduc¬ 
tions  are  in  agreement  with  experiment.  Actually, 
layers  were  observed  only  when  the  diameter  of  the 
particles  was  less  than  1  § x,  and  when  the  suspension 
fell  between  certain  limiting  concentrations.  Layers 
are  not  produced  in  presence  of  electrolytes. 

Theoretical  conclusions  from  measurement 
of  “  sliding-angle.”  [With  H.  Sallinger,] — A 
mathematical  treatment  of  the  sliding  of  charged 
particles  of  quartz  down  an  inclined  plane  during 
sedimentation  (see  p.  362).  From  the  measurements, 
an  expression  is  derived  for  the  absolute  value  of 
potential  at  the  quartz-water  interface,  and,  taken  in 
conjunction  with  adsorption  measurements,  the 
thickness  of  the  electrical  double  layer. 

Theory  of  adsorption  in  dilute  solutions. 
[With  H.  Sallinger.] — The  values  obtained  in  experi¬ 
ments  on  the  adsorption  of  alkali  and  alkaline-earth 
hydroxides  on  quartz  (see  above)  are  compared  with 
some  adsorption  equations,  and  conclusions  are 
reached  concerning  the  hydration  of  the  cations. 

Dependence  of  the  amount  of  adsorbed 
material  on  the  amount  of  the  adsorbent,  [With 
H.  Sallinger.] — The  expression  %~~Km  .  log  djdQ  is 
deduced,  where  x  is  the  amount  of  adsorbed  material, 
the  amount  of  adsorbent,  K  a  constant,  and  d0 
the-  thickness  of  the  adsorption  layer.  The  value 
of  ci  is  given  by  vjm  .  Ov  where  v  is  the  volume  of 
solution,  and  01  the  surface  of  1  g.  of  adsorbent. 
Since  d0  has  been  determined,  it  is  possible  to  calculate 
the  specific  surface  0t  of  the  adsorbent  from  the 
formula  O^vjm  *  dQ  .  10*/Jrwh 

>  Calculation  of  the  hydrolysis  constant  of 
dissolved  sodium  carbonate  from  adsorption 


measurements  of  sodium  carbonate  and  sodium 
hydroxide  on  quartz.  [With  H.  Sallinger.] — 
Since  the  adsorption  of  neutral  salts  by  quartz  is 
scarcely  measurable,  the  adsorption  of  sodium  car¬ 
bonate  is  due  chiefly  to  the  sodium  hydroxide  pro¬ 
duced  by  hydrolysis.  Therefore,  in  the  adsorption 
equilibrium,  an  amount  x  of  adsorbed  sodium  hydr¬ 
oxide  must  indicate  a  definite  amount  cf  of  dissolved 
sodium  hydroxide.  The  hydrolysis  constant  Kh  is 
given  by  the  expression Kh= 2cf  (c+^)  •  10“2/(c— x— 2c'), 
where  c  is  the  total  alkali  titre  of  the  solution  after 
the  adsorption.  The  values  of  c  and  x  are  obtained 
from  adsorption  measurements  of  sodium  carbonate 
on  quartz,  and  o'  can  be  determined,  knowing  x,  from 
the  adsorption  isotherm  for  sodium  hydroxide  on 
quartz.  The  value  3*4  xl(H  is  given  for  the  hydro¬ 
lysis  constant  of  sodium  carbonate. 

Calculation  of  the  electrolytic  dissociation 
constant  of  ammonia  from  adsorption  data 
(quartz /ammonia  and  quartz /potassium  hydr¬ 
oxide).  [With  H.  Sallinger.] — The  formula 
jfc=(c')2/y(c— c')  is  derived,  where  Jc  is  the  dissociation 
constant,  v  the  volume  of  solution,  c  the  total  amount 
of  ammonia  after  the  adsorption,  and  cf  the  effective 
amount  of  ammonium  hydroxide.  Evaluating  the 
expression  from  adsorption  data,  the  values  h — 
l*65x  10“5  and  2-5x10  5  are  obtained  for  two  different 
concentrations  of  ammonia.  Comparison  of  c  and  cf 
shows  that  in  0*00238ilf-ammonia  only  8%,  and  in 
0-00442  df -ammonia  only  7-2%  of  the  total  ammonia 
is  present  in  the  form  of  ammonium  hydroxide. 

E.  S.  Hedges. 

Ferric  acetates.  A.  Krause  (Rocz.  Chem., 
1927,  7,  402^135,  Bull.  Acad.  Polonaise,  1927,  A, 
237 — 272,  and  2.  anorg.  Chem.,  1928,  169,  273 — 
292). — The  action  of  acetic  acid  on  ferric  hydroxide 
hydrogel  is  a  typical  Zsigmondy’s  inhibited  chemical 
reaction.  As  the  concentration  of  acetic  acid  in  the 
sol  rises,  three  types  of  sorption  take  place,  Le., 
chemisorption,  adsorption,  and  absorption,  then 
peptisation,  and  finally  chemical  reaction.  The  sorp¬ 
tion  has  a  periodic  character,  the  minimum  value 
lying  at  0*0 69iV- acetic  acid  (pH  3*05).  Peptisation 
coincides  with  absorption,  being  strongest  in  0*035 — 
0*  153 AT- acetic  acid  (pn  3*2— 2-8),  and  is  complete  in 
0*79W-acid,  above  which  value  and  up  to  l*58W-acid 
there  supervenes  the  ionising  effect  of  the  addition  of 
acetic  acid,  as  is  shown  by  coagulation,  change  of 
colour,  and  augmentation  of  surface  tension  of  the 
sol.  An  examination  of  the  dry  residue  from  the 
above  sols  indicated  a  minimum  acetic  acid  content 
from  sols  the  acid  concentration  of  which  was  0*069AT ; 
above  this,  the  ratio  [AcO]/[Fe]  of  the  residues 
increases  with  concentration  of  acid.  Thus  with 
1  * 58 Ar- acetic  acid  the  monoacetate  is  formed,  with 
ll*56AT-acid  the  diacetate,  and  with  14*45  AT-acid  the 
triacetate.  The  monoacetate  is  probably  the  only 
chemical  compound  present  in  the  system  ferric 
hydroxide  hydrogel- acetic  acid.  The  above  ferric 
acetates,  obtained  as  dry  residues,  are  unstable, 
losing  acetic  acid  on  exposure  to  the  atmosphere, 
with  the  exception  of  that  originating  from  the  sol 
of  3*05,  Le.,  at  the  isoelectric  point  of  ferric  acetate, 
the  dissociation  constant  of  which  is  estimated  to  be 
10*13.  R.  Truszkowski. 
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Action  of  neutral  salts  on  the  artificial  caking 
of  collagen,  J.  Xageotte  (Compt.  rend.  Soe.  Biol., 
1927,  96,  828—830;  Chcm.  Zentr.,  1927,  ii,  29). — 
Tho  rceoagulation  of  collagen  is  affected  by  the  pro¬ 
cess,  the  acidity,  and  the  quantity  and  nature  of  tho 
electrolytes.  *  A.  A.  Bldridge, 

Colloid-chemical  model  of  the  double-ring 
phenomenon.  R.  Doerr  and  E.  Berger  (Klin. 
Woch.,  1927,  6,  1562—1563;  Chcm.  Zentr.,  1927,  Ii, 
1717). — A  double  ring  of  precipitate,  such  as  is 
obtained  when  0*1  ex.  of  normal  horse  serum  is 
covered  with  l  c.c.  of  0*1%  thorium  sulphate  solution, 
is  also  obtained  when  the  scrum  is  replaced  by  1  c.c. 
of  a  2%  solution  of  sodium  carbonate  in  5  c.c.  of 
sodium  chloride  solution.  A.  A.  Bldridge. 

Cataphoretie  protein  mobility.  H,  A.  Abram¬ 
son  (J.  Amer.  Chem.  Soc.,  1928,  50,  390 — 393). — * 
Quartz  particles  suspended  in  dilute  protein  solutions 
under  certain  conditions  move  cataphoretically  as  if 
the  surfaces  of  the  particles  were  pure  protein. 
Using  the  previously  described  apparatus  based  on 
this  principle  (Freundlich  and  Abramson,  A.,  1927, 
931),  the  migration  data  for  egg-albumin  at  various 
hydrogen-ion  concentrations  recorded  by  Svedberg 
and  Tiselius  (A.,  1926,  1104)  are  confirmed. 

S.  K.  Tweedy. 

Viscosity  and  cataphoretie  potential  of  casein 
sols.  B.  J.  Holwerda  (Rec.  trav.  chirm,  1928,  47, 
248 — 263). — Viscosity  measurements  and  kinetic 
potential  determinations  on  alkaline  casein  sols  were 
made  to  elucidate  tho  condition  of  hydration  of 
casein  in  various  circumstances.  The  method  of 
preparing  the  casein  is  detailed.  The  protein  content 
of  casein  being  known,  sols  of  a  known  casein  content 
could  be  prepared.  Measurements  of  the  relative 
viscosity  of  alkaline  sodium  caseinate  and  calcium 
caseinate  sols  at  25c'  showed  agreement  with  Poiseuille’s 
law.  The  casein  sols  are  liable  to  alteration  of 
viscosity  with  time  and  temperature  of  storage,  and 
with  exposure  to  carbon  dioxide.  From  observations 
on  the  influence  of  hydroxyl  ions  on  the  viscosity  of 
sodium  and  calcium  caseinate  sols  it  wm  found  that 
the  viscosity  (25°)  reaches  a  maximum  at  pa  11*0 
and  114,  respectively.  In  the  case  of  calcium 
caseinate,  the  j?fl  of  the  maximum  Is  independent  of 
the  concentration  of  casein  in  the  sols.  The  influence 
of  neutral  salts  in  small  concentrations  on  the  maxi¬ 
mum  viscosity  of  sodium  and  calcium  caseinate  sols 
was  measured,  using  equivalent  concentrations  of  the 
chlorides  of  sodium  and  calcium,  and  of  hexammine- 
cobaltic  chloride.  In  all  cases,  viscosity  and  pB  value 
decrease  with  increasing  concentration  of  tho  added 
neutral  salt. 

A  study  of  the  cataphoretie  potential  showed  that 
the  maximum  of  the  viscosity  does  not  correspond 
with  the  maximum  of  the  eleetrokinetic  potential. 
The  results  suggest  a  variation  in  the  hydration  of  the 
sol  particles  with  a  variation  of  R.  A.  Pratt. 

Geometrical  molecular  specificity.  It.  Fer¬ 
ries  (Compt.  rend,,  1928,  186,  577— 578)— The 
adsorption  phenomena  of  certain  colloidal  substances 
proteins)  which  precipitate  one  another  from 
solution  in  a  specific  fashion  may  be  explained  by 
the  assumption  that  the  molecules  of  the  different 


substances  are  oriented  in  polygons,  and  that  sub¬ 
stances  which  precipitate  one  another  contain  geo¬ 
metrically  equal  polygons  oriented  in  an  inverse 
sense.  J.  Grant. 

Binding  of  acids  and  bases  by  proteins.  J. 
Weber  (Z,  physiol,  Chem,,  1928,  172,  1 — 37). — 
When  fibrin  is  allowed  to  swell  in  0*1 -^-hydrochloric 
acid,  the  binding  of  chlorine  ions  corresponds  with 
that  of  hydrogen  ions  and  thus  no  electrolytic  decom¬ 
position  of  the  protein  hydrochloride  occurs.  The 
binding  of  hydrogen  ions  by  fibrin  reaches  a  well- 
defined  maximum  and  further  addition  of  acid  causes 
no  increase.  The  acid- binding  curve  for  fibrin  is  not 
an  adsorption  curve,  and  the  titration  curves  of  fibrin 
with  hydrochloric  acid,  sulphuric  acid,  oxalic  acid, 
and  phosphoric  acid  and  with  sodium  hydroxide  are 
similar  to  those  for  soluble  proteins.  Washed  fibrin, 
heated  fibrin,  and  dried  fibrin  usually  bind  different 
amounts  of  hydrogen  ions,  but  in  some  cases  washing 
and  drying  of  the  fibrin  has  no  influence  on  the  binding 
capacity.  The  isoelectric  point  of  fibrin  is  pa  4*7 — 
4*8.  During  the  digestion  of  fibrin  (or  other  protein) 
by  pepsin,  the  increase  in  acid -binding  power  shows 
no  connexion  with  the  dissolution  or  digestion  of  the 
fibrin,  or  with  changes  in  optical  activity,  viscosity 
(gelatin),  surface  tension  (egg-albumin),  or  electrical 
conductivity  (egg-albumin,  caseinogen,  or  fibrin).  In 
addition,  no  relationship  exists  between  the  increase 
in  free  amino-groups  as  digestion  proceeds  and  the 
increase  in  bound  acid,  but  the  latter  appears  to  run 
parallel  with  the  increase  in  free  carboxyl  groups. 
The  results  support  the  view  that  chemical  union 
occurs  between  acids  and  proteins  and  that  acid- 
binding  constituents  other  than  the  amino- groups  are 
present .  A .  Worm  all  . 

Physico-chemical  changes  in  egg-alhnmin 
hydrosols  caused  by  latex.  I — III.  S.  Visco 
(Arch,  sci.  biol.,  1926,  9,  41—73,  74—77;  Chem. 
Zentr.,  1927,  ii,  906). — On  addition  of  papain  from 
Garica  latex  the  viscosity  and  gelatinising  power  of 
gelatin  are  reduced.  In  regard  to  gelatinising  power, 
the  optimal  temperature  is  70°,  and  the  longer  the 
time  of  reaction  the  greater  is  the  effect ;  the  action 
is  independent  of  pn.  For  viscosity,  the  optimal 
temperature  is  70°,  and  the  effect  is  more  noticeably 
remote  from  the  isoelectric  point.  The  latex  of  Ficus 
carim  is  very  effective ;  its  action  on  the  pn  is  more 
marked  than  that  of  papain.  The  density  of  gelatin 
solutions  is  increased  by  tho  latex.  The  results  are 
considered  theoretically.  A.  A.  Bldridge, 

Swelling  of  rubber.  P.  Stamberger  (Rec.  trav, 
eliira.,  1928,  47,  316 — 320). — The  swelling  of  raw 
rubber,  of  over-rolled  rubber,  and  of  over -rolled  rubber 
containing  varying  amounts  of  carbon  black  has  been 
studied.  Determinations  were  carried  out  in  a  liquid 
medium  and  in  its  vapour,  the  lowering  of  vapour 
pressure  be  big  followed.  At  the  point  of  maximum 
swelling  in  benzene  vapour,  over -rolled  rubber  gave 
a  viscous  liquid,  whilst  raw  rubber  under  similar 
conditions  appeared  to  be  stable.  With  increasing 
quantities  of  carbon  black,  the  hardness  of  these 
Jellies  was  found  to  increase.  Observations  were  also 
made  with  benzene  containing  10%  of  triolein.  The 
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variations  in  the  amount  of  swelling  of  raw  and  of 
over-rolled  rubber,  whether  swollen  in  vapour  or  in 
liquid,  were  very  marked,  being  1880%  by  volume 
and  120%  by  volume,  respectively.  The  results 
could  not  be  brought  into  line  with  any  known  inter¬ 
pretation  of  swelling  phenomena.  R.  A.  Pratt. 

New  form  of  Raoult’s  laws.  I,  N.  Longinesou 
(J.  Chim.  phys.,  1928,  95,  70— 82).— Raoult’s  f.-p. 
and  b.-p.  formula}  are  given  a  form  in  which  the 
“  constants  ”  are  much  less  variable  than  is  usually 
the  case.  A  modified  form  of  Raoult’s  equation  for 
the  lowering  of  vapour  pressure,  which  is  frequently 
met,  viz.,  (PQ—P)jPQ=x/d}  where  d  is  the  density  of 
the  solvent,  is  incompatible  with  Clapeyron’s  equation. 

L.  F.  Gilbert. 

Theory  of  the  Soret  effect.  E.  D.  Eastman  (J. 
Artier.  Cliem.  Soe.,  1928,  50,  283 — 201). — The  equa¬ 
tions  (cf.  A.,  1926,  797)  for  the  equilibrium  states 
resulting  from  reversible  Soret  effects  are  transformed 
into  sA —dFA  jdT=  ,  where  aA  is  a  Soret  co¬ 
efficient,  Fa  the  free  energy  change,  and  SA  the 
entropy  change,  of  the  surroundings  when  one  mole 
of  constituent  A  is  transferred.  The  coefficient  aA  is 
proportional  to  the  ordinary  coefficient,  dlogeNAjdfI\ 
when  the  solution  is  sufficiently  dilute.  The  heats  of 
transfer  which  determine  reversible  Soret  effects  in 
electrolyte  solutions  are  due  to  changes  in  the  outer 
of  three  spheres  surrounding  the  moving  ions ;  the 
two  inner  spheres  (the  “  ion-cavity  ”  and  the  strongly 
attracted  and  oriented  molecules)  move  with  the  ion, 
whilst  the  outer  changes  with  the  environment  of  the 
ion.  Values  of  s  are  calculated  for  some  electrolytes 
in  water  on  the  basis  of  this  hypothesis ;  the  results 
agree  fairly  well  with  the  direct  determinations,  but 
are  higher  than  those  of  Chipman  (A.,  1926,  1206). 
Indirect  determinations  are  probably  capable  of 
greater  accuracy  than  the  direct.  The  theory  requires 
that  the  Soret  coefficients  are  additive,  individual 
values  being  assignable  to  all  ions  at  infinite  dilution 
(cf.  A.,  1927,  419).  In  infinitely  dilute  solution  s  is 
zero  for  the  solvent  but  not  for  the  solute ;  the  theory 
indicates  a  maximum  value  of  s  at  higher  electrolyte 
concentrations,  with  the  possibility  of  a  minimum  as 
well.  Strong  electrolytes  in  dilute  aqueous  solutions 
have  negative  coefficients.  In  series  of  chemically 
similar  ions  the  Soret  effects  are  of  the  same  order. 
The  Soret  coefficient  in  non- electrolyte  solutions,  and 
the  irreversible  Soret  effect  in  all  liquid  solutions,  are 
small.  S.  K.  Tweedy. 

Theory  of  hydrates.  E.  N.  Gabon  (J.  Chim. 
phys.,  1928,  25,  154— 156).— The  relationship  T^/mj 
d*/n—cv  in  which  T  is  the  m.  p.  in  degrees  Abs.,  m 
the  number  of  ions  composing  the  molecule,  d  the 
density,  n  the  number  of  atoms  in  the  molecule,  and 
cx  a  constant,  approximately  58,  has  been  verified  for 
a  number  of  hydrated  salts.  If  MXn  he  a  salt  which 
forma  a  hydrate,  MXUjwH20,  of  density  d,  the  mole¬ 
cular  volume  has  the  value  given  by  Fm=MXrt/d+ 
wzHjO Id]  writing  this  as  the  quantity 

AB!(A+B)  has  for  a  large  number  of  salts  an 
approximately  constant  value  of  about  0-45. 

H.  F.  Gillbe. 

Hydrogen-ion  concentration  of  aqueous  iodine 
solutions.  H.  M.  Dawson  (J.C.S.,  1928,  259— 


263). — The  practical  difficulties  of  making  direct 
measurements  of  the  concentration  are  referred  to 
and  an  indirect  method  of  calculation  depending  on  a 

knowledge  of  the  equilibria  :  I2+H20=H+I+HI0 ; 

H20=H+OH ;  l2+I=I3,  is  described.  The  values 
obtained  are  applicable  only  to  the  freshly  prepared 
solutions.  The  results  indicate  that  for  a  fixed  con¬ 
centration  of  iodine,  the  hydrogen-ion  concentrations 
fall  with  increase  in  the  amount  of  iodide,  whilst  for 
solutions  with  a  fixed  ratio  [KI]/[I2]  they  increase 
with  the  dilution.  H.  Ingleson. 

Equilibrium  between  methoxyl  and  hydroxyl 
ions  in  mixtures  of  methyl  alcohol  and  water. 
II*  Electrometric  hydrogen-ion  measurements. 
A.  Unmack  (Z.  physikal.  Cliem.,  1928,  131,  371— 
388). — The  hydrogen-ion  activity  in  alkaline  mixtures 
of  water  and  methyl  alcohol  has  been  determined  at 
18°  by  electrometric  measurements,  and  the  partition 
coefficients  of  basic  ions  between  water  and  water- 
methyl  alcohol  mixtures  have  been  calculated.  The 
partition  exponent  at  infinite  dilution  between  water 
and  methyl  alcohol  is  about  1*8.  On  tho  assumption 
that  the  partition  coefficient  of  the  hydroxyl  ion  is 
equal  to  that  of  the  hydrated  hydrogen  ion,  tho 
equilibrium  constant  of  the  reaction  OH'+MeOH=£= 
OMe'+H20,  calculated  on  the  basis  of  the  Bjerrum- 
Larsson  theory,  is  about  0*47.  H.  F.  Gillbe. 

Micelles  and  the  activity  coefficient  in  alkali 
silicate  solutions.  M.  Randall  and  (Miss)  J.  Y. 
Cann  (J.  Amer.  Cliem.  Soe.,  1928,  50,  347—358).— 
If  the  negative  ion  of  a  uni- univalent  strong  electro¬ 
lyte,  AB,  is  replaced  by  an  ionic  micelle  of  the  form 
(B,j)n~,  then,  neglecting  hydrolysis,  the  mean  molality 
is  m+  When  n  is  infinite  the  whole  of  tho 

solute  may  be  regarded  as  a  single  particle  possessing 
the  entire  negative  charge  of  the  solution,  and  sur¬ 
rounded  by  univalent  positive  ions.  As  n  increases 
the  micelle  becomes  progressively  a  weaker  electro¬ 
lyte,  and  in  tho  limit  probably  behaves  as  a  non- 
electrolyte.  The  activity  coefficients  of  various 
sodium  silicate  solutions  are  calculated  from  f.-p,, 
b.-p.,  dew-point,  and  vapour-pressure  observations. 
Metasilicate  solutions  behave  as  typical  uni -bivalent 
electrolytes ;  the  value  of  v  in  the  Lewis  and  Randall 
f.-p,  equation  is  taken  as  3  instead  of  4.  The  acid 
silicates  have  very  low  activity  coefficients,  which  are 
explained  by  the  formation  of  ionic  micelles,  and  are 
not  largely  hydrolysed ;  the  formula  NaHSi03  is 
preferred  and  v=2.  The  fraction  of  silicate  existing 
as  micelles,  and  the  number  and  size  of  the  micelles, 
increase  with  the  ratio  of  silica  to  sodium  oxide. 
The  influence  of  the  micelles  on  the  activity  coefficient 
of  the  sodium  ion  is  discussed.  S.  K.  Tweedy. 

Production  of  glycerol  by  fermentation.  IV. 
Dissociation  of  acetaldehyde-sodium  hydrogen 
sulphite  complex  in  alkaline  solution.  Y. 
Tomoda  (J.  Soc.  Cliem.  Ind.  Japan,  1927,  30,  747 — ■ 
759). — The  dissociation  equilibrium  is  represented  by 
a 1(1  -  a)  =K+(FJK)[WlT-FKtj[Wl  where  «  is  the 
degree  of  dissociation,  K  the  dissociation  constant  of 
the  complex =2*84x1 0"6 ,  Kx  and  K2  the  constants 
for  the  first  and  second  stage  dissociation  of  the  acid. 
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The  above  equation  for  a  shows  that  at  pn  6 — 8  the 
dissociation  of  the  complex  is  not  appreciable,  but 
reaches  50%  at  10-5.  The  variation  of  plt  value 
during  the  titration  of  the  complex  by  alkali  was 
examined,  and  the  of  the  solution,  containing 
equimolecular  alkali  and  the  complex,  found  to  be 
12—13,  -which  suggests  that  the  sulphite-aldehyde 
complex  is  almost  completely  dissociated.  In  the 
production  of  glycerol,  the  pB  value  of  the  fermenting 
medium  scarcely  exceeds  8’ 3,  so  that  the  dissociation 
of  the  complex  must  be  relatively  small  (less  than 
5%),  The  relation  between  the  degree  of  dissociation 
of  the  complex  and  the  value  of  the  medium  was 
confirmed  by  measuring  the  distribution  of  the  free 
aldehyde  between  water  and  benzene  at  various  pn 
values.  When  a  solution  of  acetaldehyde  containing 
an  excess  of  sodium  hydrogen  sulphite  was  titrated 
with  OTJWiodine  solution  at  about  pn  8,  the  total 
sulphite  vyas  titrated,  whereas  when  the  titration  was 
conducted  at  pn  1—2,  the  free  sulphite  was  titrated. 
The  difference  represents  the  amount  of  the  combined 
sulphite  and  therefore  the  acetaldehyde.  When  a 
solution  of  sodium  hydrogen  carbonate  and  the  com¬ 
plex  was  distilled,  the  whole  of  the  acetaldehyde  was 
evolved.  S.  Oka, 

Graphical  representation  of  the  law  of  mass 
action.  K.  I.  Skakblom  (Tekn.  Tidskix,  Kerni, 
1027,  57,  87—90 ;  Chem.  Zentr.,  1927,  ii,  2033) —A 
triangular  diagram  is  employed ;  a  curve  is  obtained 
whereby  the  composition  of  a  mixture  can  be  read. 

A,  A.  Eldridge. 

Combination  and  space.  N.  S.  Kurnakov  (Z. 
anorg.  Chem.,  1928,  169,  113 — 139). — The  relation  of 
the  physico-chemical  changes  of  matter  to  the 
geometrical  transformations  of  space  is  considered, 
and  topology  applied  to  the  development  of  an 
analogy  between  a  property-composition  surface  and 
a  contour  map.  R.  Cuthill. 

Graphical  methods  and  empirical  formulae 
for  the  study  of  electrolytic  dissociation.  E. 
Dekina  (Notiz.  chim.-ind.,  1927,  2,  491— 497).— A 
graphical  method  of  representing  the  ideal  dissoci¬ 
ation  formula  is  developed,  and  diagrams  showing 
variations  in  the  dissociation  coefficient  are  discussed. 

Chemical  Abstracts. 

Influence  of  buffering  capacity  on  the  solu¬ 
bility  of  uric  acid.  A,  Jung  and  F.  Leuthardt 
(Deutsch.  Med.  Woch.,  1926,  52,  1985—1988; 

Chem.  Zentr.,  1927,  i,  3053). — For  two  different 
buffer  mixtures  the  solubility  of  uric  acid  fell  from 
0*67  to  0*14  on  dilution,  from  1  :  15  to  1  :  1920,  with 
a  corresponding  increase  of  acidity. 

"A.  A.  Eldeidge. 

Lead-tin  system  of  alloys  re-examined  by  an 
electrical  resistance  method.  F.  H.  Jeffery 
(Trans.  Faraday  Soe.,  1928,  24,  2(19— 21 1).— The 
continuous  method  of  recording  change  of  electrical 
resistance  as  a  function  of  temperature  previously 
described  (A.,  1927,  1030)  has  been  applied  to  the 
lead-tin  system.  Th©  equilibrium  diagram  has  been 
determined  down  to  '75°  and  is  of  the  Roozeboom 
type  5,  without  any  complication.  The  line  of 
eutectic  points  is  at  183°,  the  phases  forming  the 
eutectic  mixture  containing  16*5  and  97%  of  till, 


respectively.  The  composition  of  the  eutectic  mix¬ 
ture  is  66%  Sn.  L.  F.  Gilbert. 

Transformation  ol  austenite  into  martensite 
by  liquid  air.  K.  Schroeter  (Z.  anorg.  Chem,, 
1928,  169,  157 — 160).— The  conversion  of  austenite 
into  martensite  by  liquid  air  is  shown  by  the  action 
of  the  steel  on  a  magnet  to  occur  during  the  cooling, 
and  not  during  the  subsequent  restoration  to  the 
ordinary  temperature.  Measurement  of  the  magnetic 
saturation  before  and  after  cooling  indicates  a  greater 
relative  transformation  in  a  steel  hardened  in  oil  than 
in  the  same  steel  hardened  in  water,  the  strain  due  to 
the  increase  in  volume  accompanying  the  y — a  change 
being  less  in  the  former  steel  than  in  the  latter  owing 
to  its  lower  austenite  content.  R,  Cuthill, 

Equilibrium  pressure  over  co-existing-  salt 
hydrates  at  temperatures  below  0°.  J.  B. 
Austin  (J.  Amer,  Chem,  Soe.,  192-8,  50,  333 — 386). — 
The  aqueous  vapour  pressure  over  a  pair  of  co-existing 
salt  hydrates  is  less  than  that  over  ice  or  water,  and 
it  follows  that  the  heat  of  hydration  of  salts  per  moL 
of  water  is  always  less  than  the  molar  heat  of  fusion 
of  ice,  thus  affording  a  criterion  of  the  accuracy  of 
data  on  salt  hydration.  The  data  for  the  ten  salts 
which  apparently  do  not  obey  this  rule  are  open  to 
suspicion.  S,  K.  Tweedy. 

Dissociation  of  sodium  sulphate  decahydrate. 
E.  P,  Perm  an  and  W.  D.  Urry  (Trans.  Faraday 
Soc.,  advance  proof,  Feb.,  1928). — The  dissociation 
pressure  of  sodium  sulphate  decahydrate  has  been 
measured,  using  the  method  of  Dow-ues  and  Per  man 
(A.,  1927,  194).  The  results  have  been  applied  in 
the  calculation  of  (i)  the  free  energy  change  associated 
with  the  hydration  of  anhydrous  sodium  sulphate  to 
decahydrate  by  ice,  and  (ii)  the  heat  of  hydration  of 
sodium  sulphate  by  liquid  water.  The  heat  of 
hydration  of  sodium  sulphate  has  been  measured  at 
four  temperatures  between  20°  and  30°,  employing 
the  method  of  Harrison  and  Perm  an  (A.,  1927,  207). 
The  results  are  hi  good  agreement  with  the  heats 
calculated  from  the  free  energy  changes  by  means  of 
Nernst’s  heat  theorem.  The  chemical  constant  of 
water  is  calculated,  giving  a  mean  value  of  3*63. 

W.  A.  Richardson. 

Thermodynamic  studies  on  sine  iodide  and 
mercurous  iodide,  F.  Ishikawa  and  E.  Shibata 
(Sci.  Rep.  Tohoku,  1928,  17,  99 — 109). — See  A., 
1926,  1103. 

Binary  system  manganous  orthosilicate-cal¬ 
cium  orthosilicate.  L.  Tokody  (Z.  anorg.  Chem., 
1928,  169,  51— 56).— The  results  of  Kollenberg’s 
investigation  of  the  above  system  {A..,  1915,  ii,  348) 
have  been  confirmed.  It*.  Cuthill, 

M,~p.  curves  of  the  nitrobenzaldehydes  in  the 
presence  of  acetic  anhydride.  P.  A.  A.  van  dee 
Been  (Rec.  trav.  chim,,  1928,  47,  309— 315).— The 
m.-p,  curves  were  determined  in  presence  of  phos¬ 
phorous  or  sulphuric  acid  as  catalyst.  Two  modific¬ 
ations  of  o-nitrobenzylidene  diacetate  were  found,  of 
m.  p.  56°  and  75°,  respectively,  but  they  could  not 
bo  isolated  in  the  pure  state.  The  yield  of  diacetate 
was  greater  when  using  sulphuric  acid  as  catalyst 
and  the  product  showed  no  discrepancy  in  :m.  p.  The 
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m.-p.  curve  of  the  o-eompound  showed  only  the  1  ;  I 
compound  (m*  p,  73°)  to  exist.  This  was  confirmed 
by  adding  a  drop  of  sulphuric  acid  to  pure  diacetate 
and  setting  aside  in  a  sealed  tube.  With  sulphuric 
acid  as  catalyst,  equilibrium  is  established  from  either 
side  after  7  days.  For  m-nitrobenzylidene  diacetate, 
phosphorous  acid  is  a  better  catalyst.  Here  again 
equilibrium  between  the  substance  and  its  components 
is  *  reached  in  7  days.  Only  the  1  :  1  compound 
(m.  p,  57°)  was  found  to  exist,  its  existence  being 
confirmed  by  catalysing  the  pure  diacetate  with  phos¬ 
phorous  acid.  The  m.-p,  curve  of  jp-nitrobenzalde- 
hyde-acetic  anhydride  also  shows  only  the  1  :  1 
compound  (m.  p,  126*8°)  to  exist,  phosphorous  acid 
being  used  as  catalyst.  R.  A,  Pratt. 

Conductometric  and  cryoscopic  study  of  the 
d imethylpy r one  compounds  of  acetic  and  the 
chloroacetic  acids  in  benzene,  M.  Rabinovitsch 
(Z,  physikal.  Chem,,  1928, 132,  83 — 100). — The  occur¬ 
rence  of  salt  formation  by  the  action  ol  dimethyl- 
pyrene  on  acetic,  mono-,  db,  and  tri- chloroacetic 
acids  in  benzene  solution  has  been  studied  conducto¬ 
metrically,  and  the  cryoscopic  relationships  of  the 
dimethylpyrone  acetate  solutions  have  been  investig¬ 
ated,  The  maxima  in  the  conductivity  curves  corre¬ 
spond  in  each  case  with  the  formation  of  the  diacid 
salt.  The  conductivities  of  benzene  solutions  of  the 
four  acids  are  less  than  those  of  the  pure  substances. 
The  order  of  the  conductivities  of  the  three  chloro- 
acctic  acids  in  benzene  solution  is  tho  same  as  that  of 
their  degrees  of  association  ;  in  presence  of  dimethyl¬ 
pyrone  the  order  of  both  is  reversed.  As  regards 
ionisation  tho  role  of  dimethylpyrone  in  benzene  is 
similar  to  that  of  water  in  aq  ueous  solution. 

H.  F.  Gillbe. 

Eutectic  f.-p.  depression  in  binary  mixtures. 
IV.  Effect  of  pressure  on  eutectic  equations. 
E.  ICorbes  (Z.  anorg.  Chem.,  1928,  169,  246—250; 
of,  this  vol.,  117). — Taking  Hasselblatt’s  data  for  the 
effect  of  pressure  on  the  m.-p.  diagram  of  mixtures  of 
the  tetrahydrat.es  of  cadmium  and  calcium  nitrates 
(A.,  1922,  ii,  61),  and  assuming  that  the  hydrates  arc 
completely  dissociated  according  to  the  equations 
Gd(N03)2,4H20=Cd(N03)o,H20+3H20,  and 
Ga(H03)0,4Ho0=Ca(N0ab,2H(>0+2H.,0,  the  relation 
(A-A)/A  :  where  Te  is  the 

eutectic  temperature,  and  a  and  b  are  the  molecular 
concentrations  of  the  two  components,  with  m.  p.  Ta 
and  Tbi  respectively,  in  the  eutectic,  is  true  over  the 
whole  range  of  pressure.  The  equation  {(T*— 
^V) /( Ta --T*)}* —Tbj Tai  where  k  is  a  constant  (A,, 
192/,  1132)  is  also  apparently  independent  of  the 
pressure.  '  R,  Cutbdoll. 

Equilibria  at  high  temperatures  in  the  system 
ir  on-oxy  gen-carb  on ,  R.  E.  Garran  {'Trans. 
Faraday  Soc.,  1928,  24,  201— 207).— The  equilibria 
m  the  systems  iron-ferrous  oxide-carbon  dioxide, 
carbon  monoxide,  and  ferrous  oxido-ferrosoferric 
oxide-carbon  dioxide,  carbon  monoxide  have  been 
studied  over  the  approximate  range  600—1 300® .  The 
results  would  seem  to  be  concordant  with  those  for 
the  temperature  range  covered  by  Bone,  Reeve,  and 
Saunders  (of.  B,  1927,  484).  L,  F.  Gilbert. 


System  calcium  oxide-alumina-ferric  oxide. 
W.  C.  Hansen,  L.  T.  Brownmiller,  and  R.  H. 
Bogtxe  ( JT ,  Amer,  Chem .  Soc,,  1928,  SO,  396—— 406) .*-“**- 
The  above  system  exhibits  one  ternary  compound, 
viz.,  4Ca0,Al203,Fe203,  d  3*77,  which  melts  con- 
gruently  at  1415°,  and  forms  with  2Ca0,Fe203  a 
complete  series  of  solid  solutions  having  a  melting 
range  of  about  10°,  The  compounds  Ca0,AI203  and 
Ca0,Fe203  form  limited  solid  solutions.  A  diagram 
is  given  showing  the  fields  in  which  CaO, 

and 

separate  as  primary  phases".  "Two  quadruple  and  four 
quintuple  points  have  been  established,  and  extensive 
optical  data  are  recorded,  S.  JL  Tweedy. 

Systems  uranyl  nitrate,  alkali  nitrate,  water, 
at  25°*  A.  Golan i  (Bull,  Soc.  chim.,  1928,  [iv],  43, 
194— 199),— See  this  vol.,  131. 

Double  salt  formation.  I,  Formation  of  cop¬ 
per  sodium  sulphate.  IX.  Formation  of  man¬ 
ganese  potassium  and  ammonium  sulphates. 
R.  M.  Caven  and  W.  Johnston  (J.  Roy.  Tech.  Coll. 
Glasgow,  1927,  [4],  32—41).— See  A.,  1927,  1142, 

Equilibria  in  systems  containing  water  and 
chlorides  of  iron,  cobalt,  and  nickel.  Y.  Osaka 
and  T.  Yaginuma  {Bull.  Chem,  Soc.  Japan,  1.928,  3, 
4 — 10). — The  systems  FeCl3-CoCI2-H20  and  FcGI3~ 
NiCl2-H20  form  neither  double  salts  nor  solid  solu¬ 
tions.  In  the  system  CoCl2™NiCl2“H20 ,  the  hexa- 
hydrated  chlorides  form  a  complete  series  of  solid 
solutions.  The  system  FeCI3-CoCl2“-NiCl2~H20  has 
also  been  examined.  "  S.  J.  Gregg, 

System  potassium  nitrate-calcium  nitrate- 
sodium  nitrate-water.  F.  Frowein  (Z.  anorg, 
Chem.,  1928,  169,  336—344;  of.  A.,  1927,  22).— 
Determination  of  the  solubility  isotherms  for  tho 
systems  sodium  nitrate-calcium  nitrate-water  and 
potassium  nitrate-calcium  nitrate-water  at  0°  and 
20°  shows  that  in  the  latter  system  each  salt  increases 
the  solubility  of  the  other,  the  effect  being  greater  at 
0°  than,  at  20°,  whereas  calcium  nitrate  depresses  the 
solubility  of  sodium  nitrate,  and  its  own  solubility  is 
not  affected  by  sodium  nitrate.  The  three-salt 
points  for  the  system  potassium  nitrate-calcium 
nitrate-sodium  nitrate-water  at  0°  and  20°  have  also 
been  determined.  R.  Cuthill. 

Plane  representation  of  multicomponent 
systems.  W.  N.  LodoCnikov  (Z.  anorg.  Chem., 
1928, 169,  177 — 245). — The  application  of  the  method 
of  graphical  representation  previously  described  (A., 
1926,  358)  to  systems  of  four  or  more  components  is 
explained  in  detail.  R.  Cuthill. 

Specific  heat  of  electrolytes.  K.  Bennewitz 
(Z.  Elektrochem,,  1927,  33,  540— 542).— Theoretical. 

H,  J.  T.  Ellingham, 

Heats  of  dilution  of  strong  electrolytes  and 
limits  of  Debye  and  HiickeFs  theory.  E.  Lange 
and  G.  Messner  (Naturwiss.,  1927,  15,  521 — 522 ; 
Chem.  Zentr.,  1927,  ii,  790).— The  heats  of  dilution  of 
CK)1  M -potassium,  sodium,  and  lithium  chlorides, 
lithium  bromide,  and  potassium  nitrate,  0*0001- 
calcium  nitrate,  0*002ilf -sodium  and  magnesium 
sulphates,  and  0 *00230 Jf -calcium  sulphate  solutions 


4Ca0,AL>03,Fe„03*  3CaO.AU)*,  5CaO,3Al<A 


3* 


solid  solutions  of  4CaO,AL03,Fe2Oo  with  2CaO 
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have  been  accurately  measured  by  means  of  an 
adiabatic  differential  calorimeter.  The  results  are  all 
positive.  For  original  concentrations  below  0*0 IM 
for  the  uni-univalent  halides,  or  0*00237  for  the  uni- 
bivalent  electrolytes  the  experimental  values  are 
slightly  below  the  theoretical.  Potassium  nitrate, 
however,  in  -solution,  exhibits  a  large  negative 

deviation  from  the  theoretical  value.  With  bi¬ 
bivalent  electrolytes  the  heats  of  dilution  for  original 
concentrations  of  0*00237  vary,  and  are  greater  than 
the  theoretical  values,  "  A,  A.  Eldridge. 

Heat  of  dilution  of  moderately  concentrated 
solutions,  S.  M,  Naitbe  (Z,  Elektroehem.,  1027, 
33,  532— 534).— The  theory  put  forward  recently  by 
Nernst  {this  vol.,  127)  is  further  developed  and  heats 
of  dilution  of  solutions  of  sodium  chloride,  potassium 
chloride,  sodium  nitrate,  and  potassium  nitrate  are 
shown  to  bo  represented  by  —  £7(1-—  a e, 

whore  a  is  the  true  degree  of  dissociation  of  the 
electrolyte,  U  the  heat  of  dissociation,  and  B  is  the 
Debye-Huckel  coefficient  which  is  now  shown  to 
increase  linearly  with  temperature,  Bata  are  given 
for  concentrations,  c,  ranging  from  0*004  to  0*333  g.- 
moL /litre.  With  increasing  concentration  IF  increases 
to  a  maximum  and  then  decreases  again,  becoming 
negative  at  high  concentrations.  These  variations 
are  represented  very  closely  by  the  above  formula . 

H.  J,  T,  Ellihguam. 

Vapour  pressure  and  heat  of  dilution.  V. 
Activity,  E,  P.  Permah  (Trans.  Faraday  Soc., 
advance  proof,  Jan.,  1928).— At  SO0,  solutions  of 
sucrose  up  to  500  g.  per  litre  behave  as  perfect 
solutions.  The  lower  the  temperature,  the  lower  is 
the  concentration  up  to  which  the  solution  remains 
perfect.  For  dilute  solutions  of  carbamide  at  80°  and 
00°  the  activity  is  slightly  higher  than  unity,  and  this 
is  attributed  to  the  formation  of  traces  of  ammonia  by 
hydrolysis  at  these  temperatures.  Allowing  for  this 
error  carbamide  solutions  remain  perfect  at  these 
temperatures  up  to  a  concentration  njN— 0*8. 

To  calculate  the  activity  of  potassium  chloride,  it 
was  assumed  that  a2/Ar2— 1  at  a  dilution  of  NJN^ 
10,000.  The  activity  of  the  solute  reaches  a  high 
value  in  concentrated  solution,  and  is  greater  at  60° 
than  at  807  The  activity  coefficient  y  for  a  molal 
solution  is  0*52  at  80°  and  0*60  at  GO0.  The  activities 
have  been  calculated  in  a  similar  maimer  for  calcium 
chloride  solutions,  and  are  shown  to  reach  enormously 
high  values  at  high  concentrations. 

W.  A,  Richardson. 

Heat  of  vaporisation  and  number  of  molecules 
[in  unit  volume],  W.  Hekz  (Z.  anorg,  Chem.,  1928, 
169,  1.73 — 176). — For  non- associated  liquids,  and 
many  associated  liquids,  the  value  of  Z/ybL,  where  Z 
is  the  number  of  molecules  in  unit  volume  at  a 
particular  temperature  {calculated  from  the  molecular 
volume  and  Avogadroh  number),  and  L  the  latent 
heat  of  vaporisation  at  that  temperature,  is  approxim¬ 
ately  constant  over  a  wide  range  of  temperature 
although  a  very  flat  minimum  is  usually  present.  The 
value  for  liquefied  gases  falls  slowly  but  continuously 
with  rise  in  temperature,  but  data  are-  available  over 
only  a  small  range  of  temperature.  For  hydrocarbons 
and  esters,  but  not  for  associated  compounds  such  as 


alcohols  and  fatty  acids,  \/ZjL  for  the  normal  b.  p. 
has  a  value  about  8*5x10*.  R.  Cuthill. 

BeversiMe  mixing  of  substances  in  the  con¬ 
densed  state  at  the  absolute  zero  of  temperature. 

R.  D,  Kleemax  (Science,  1927,  61,  216 — 217). — The 
internal  heat  of  mixing  a  number  of  substances  is 
zero  at  0°  Abs.  if  the  substances  and  resultant  mixture 
are  under  the  pressures  of  their  vapours.  Neat 
0°  Abs.  the  internal  heat  of  mixing  is  proportional  to 
the  cube  of  the  absolute  temperature. 

A.  A.  Eldridge. 

Errors  in  the  determination  of  heat  of  com¬ 
bustion.  E.  Berner  (Tidskr.  Komi  Bergv.,  1927, 
7,  31 — -34 ;  Chem.  Zcntr.,  1927,  i,  3211).— A  discussion 
of  the  precision  of  the  temperature  measurement  and 
of  the  computation  of  the  heat  exchange  with  the 
surroundings.  A.  A.  Eldridge. 

Determination  of  heat  of  combustion  with 
Fery’s  calorimeter.  F.  Karas  (Chem.  Obzor, 
1926,  i?  121—125 ;  Chem,  Zentr.,  1927,  ii,  1373).— 
The  maximum  deviation  of  results  obtained  with 
Fery’s  and  the  Berthelob-Maliler-Kroeker  calori¬ 
meters  is  1*21%;  Fery’s  method  occupies  half  the 
time  of  the  latter  method.  Errors  may  arise  from 
the  radiation  from  incandescence  lamps;  day-  and 
night -values  may  differ  by  2%.  A.  A.  Eldridge. 

Heat  of  combustion  of  some  secondary  and 
tertiary  amides.  A.  Parts  (Z.  physikal.  Chem., 
1928,  131,  405 — 408) . — The  following  heats  of  com¬ 
bustion,  in  kg.-cal./inoL,  have  been  determined : 
diacetamide  518*9,  dipropionamide  809*2,  acetyl- 
benzamide  1065*1,  dibenzamide  1634*8,  tribenzamide 
2425*5.  H,  F.  Gillre. 

Methods  in  use  at  the  International  Bureau 
of  Physico-Chemical  Standards.  II.  Calori¬ 
metric  precision  measurements.  L.  Maricq  and 
M.  Beckers  (Bull.  Soc.  eh  ini.  Beig.,  1928,  37,  1— 
32). — A  detailed  description  is  given  of  a  calorimetric 
method  for  the  determination  of  heats  of  combustion. 
The  experimental  error  does  not  exceed  1  part  in 
4000  and  might  be  further  reduced  by  using  a  more 
sensitive  thermometer,  e.g.,  a  resistance  thermo¬ 
meter  instead  of  a  mercury  thermometer.  The 
applicability  of  Regnaulf/s  correction  is  discussed. 
The  heat  of  combustion  of  pure  benzoic  acid  prepared 
by  Poulenc  was  found  to  be  identical  with  that  of  the 
benzoic  acid  standard  supplied  by  the  ITS.  Bureau 
of  Standards  (ef.  Dickinson,  Bull.  Bur.  Standards, 
1915,  11,  192—203).  M,  S.  Burr. 

Electrochemistry  of  the  system  benzamide- 
br  omine-nitr  obenzene .  W.  Fihkelsteik  and  O. 
Kxjdra  (Z,  physikal.  Chem.,  1928,  131,  338 — 346). — 
The  specific  conductance  of  the  additive  compound 
bromobenzamide,  NH2Bz,Br2,  in  nitrobenzene 
solution  increases  with  increase  of  concentration  up 
to  52%.  The  curves  at  25°  and  35°  are  parallel,  the 
temperature  coefficient  being  negative.  The  mole¬ 
cular  conductivity-dilution  curves  at  35°  have  a 
maximum  at  about  900  e.e.  dilution.  The  relation¬ 
ship  between  the  conductivity  and  the  ratio  benz- 
amide  :  bromine  confirms  the  existence  of  the  complex 
as  a  true  electrolyte;  on  electrolysis  bromine  is 
liberated  quantitatively  at  the  anode.  The  decom- 
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position  potential  cannot  be  measured  on  account  of 
the  thermal  decomposition  products. 

H.  F.  Gillbe, 

Electrical  conductivity  of  solid  sulphide  mix¬ 
tures.  P.  Fischer  (Z.  Elektrochem.,  1927,  33, 
571— 577).— Following  work  on  mixtures  of  salts  and 
of  oxides  (A.,  1926,  478 ;  1927,  23),  the  electrical 
conductivity  of  compressed  mixtures  of  powdered 
sulphides  has  been  determined  for  direct  and  for 
alternating  current  at  various  temperatures.  For 
mixtures  of  two  sulphides  the  conductivity  does  not 
vary  in  a  simple  manner  with  the  percentage  com¬ 
position  of  the  mixture.  With  silver  sulphide  and 
lead  sulphide  the  conductivity  increases  with 
increasing  proportion  of  lead  sulphide,  hut  eventually 
reaches  a  maximum  at  about  90%  PhS.  Although 
the  conductivity  of  silver  sulphide  is  essentially 
electrolytic  and  that  of  lead  sulphide  electronic, 
migration  experiments  on  a  50%  mixture  indicate 
that  only  about  1%  of  the  conductivity  is  electrolytic. 
For  mixtures  of  silver  sulphide  with  ferrous  sulphide, 
which  is  practically  a  non-conductor,  the  con¬ 
ductivity-composition  curve  exhibits  a  minimum  and 
a  maximum.  Mixtures  of  ferrous  sulphide  and  lead 
sulphide  are  practically  non-conducting  up  to 
50%  PbS,  but  with  higher  proportions  the  con¬ 
ductivity  increases  rapidly.  Mixtures  containing 
sulphides  of  copper,  zinc,  cadmium,  and  barium  were 
also  examined.  It  appears  that  the  type  of  con¬ 
ductivity  exhibited  by  a  solid  substance  may  be 
modified  by  certain  conditions.  The  observed 
phenomena  are  attributed  to  distortion  of  the  crystal 
lattices  and  electron  orbits  as  a  result  of  compression. 

H.  J.  T.  Ellingham. 

Conductivity  cells  with  electrodes  of  4i  Jbromin- 
ated  silver  M  instead  of  platinum.  W.  A.  Roth 
(Z.  Elektrochem.,  1927,  33,  508 — 51 1 ) . — Pure  silver 
covered  with  a  very  thin  film  of  silver  bromide  by 
exposure  to  bromine  vapour  or  by  dipping  in  a  solution 
of  bromine  in  hydrobromic  acid,  is  recommended  as  a 
cheap  substitute  for  platinum  in  the  construction  of 
electrodes  for  conductivity  cells.  Such  electrodes 
give,  in  conductivity  measurements,  a  balance  point 
about  as  definite  as  is  obtained  with  smooth  platinum 
electrodes,  whilst,  if  covered  with  a  thin  deposit  of 
platinum-black,  the  minimum  is  as  sharp  as  with 
platinised  platinum  electrodes.  For  dilute  solutions 
of  silver  salts  or  of  formic  acid,  brominated  silver 
electrodes  give  better  results  than  platinised  platinum. 
A  number  of  demonstration  experiments  using  a 
conductivity  apparatus  fitted  with  an  amplifier  and 
a  loud  speaker  are  described.  These  illustrate  the 
relative  solubility  of  sparingly  soluble  salts,  the 
relative  adsorption  of  sodium  and  potassium  chlorides 
by  soils,  and  of  potassium  chloride  and  nitrate  by 
precipitated  barium  sulphate,  and  the  principle  of 
conductometric  titration.  For  the  last-mentioned 
purpose  a  simple  type  of  apparatus  with  vertical 
electrodes  of  brominated  silver  is  described.  Refer¬ 
ence  is  made  to  the  conductometric  determination  of 
chlorides,  bromides,  or  iodides  of  heavy  metals  by 
titration  with  thallium  hydroxide  solution  in  the 
presence  of  alcohol ;  of  metals  with  insoluble  fluorides 
with  silver  fluoride  solution ;  of  potassium  with  lead 
fiuosilicate  or  barium  perchlorate  solutions  in  the 
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presence  of  alcohol ;  and  of  sulphates  of  heavy  metals, 
including  double  ammonium  sulphates,  with  barium 
hydroxide  solution.  H.  J.  T.  Ellingtiam. 

Conductivities  and  pn  values  of  mixtures  of 
acids  in  solution.  J.  A:.  Cranston  and  J.  Duncan 
(J.  Roy,  Tech.  Coll  Glasgow,  1927,  4,  41—47),— 
The  hydrogen-ion  concentration  (measured  by  a 
hydrogen  electrode)  and  the  conductivity  of  hydro¬ 
chloric  acid  solutions  containing  varying  amounts 
of  acetic,  oxalic,  citric,  tartaric,  and  orthophosphoric 
acids  have  been  determined.  Replacement  of  water 
in  0’5A7-hydro chloric  acid  by  solutions  of  acetic, 
citric,  or  tartaric  acid  results  in  an  increase  of  the 
hydrogen -ion  concentration  as  determined  by  the 
EM.F.  method,  whereas  the  conductivity  falls. 
When  phosphoric  acid  solution  is  substituted,  the 
pa  value  increases,  whilst  the  conductivity  rises  to  a 
maximum  and  falls.  It  is  suggested  that  some  of  the 
hydrogen  ions  supplied  by  the  added  acid  are  suffi¬ 
ciently  free  to  contribute  to  the  potential  of  a  con¬ 
tiguous  hydrogen  electrode,  but  are  insufficiently 
free  to  contribute  to  the  conductivity  of  the  solution. 
When  hydrochloric  acid  solutions  of  greater  than 
W-concentration  are  used,  substitution  of  water 
by  solutions  of  varying  oxalic  acid  concentration  has 
no  effect  on  the  conductivity ;  when  solutions  of 
phosphoric  acid  are  substituted,  the  conductivity  of 
the  hydrochloric  acid  solution  is  diminished.  It  is 
suggested  -that  the  hydrogen  ions  from  the  hydro¬ 
chloric  acid  may  not  only  prevent  the  dissociation  of 
the  phosphoric  or  oxalic  acid  into  ions,  but  in  the 
case  of  the  former  acid,  may  also  attach  themselves 
transiently  to  undissociated  phosphoric  acid  molecules, 
since  in  phosphoric  acid  there  is  an  oxygen  atom 
possessing  a  <l  lone  pair  of  electrons,  which  may  be 
shared  by  the  hydrogen  nucleus.  L.  M.  Clark. 

Potential  of  the  saturated  calomel  electrode 
between  0°  and  40°.  E.  Vellinger  (Axch.  phys, 
bioL,  1927,  5,  119 — 122 ;  Chcm.  Zentr.,  1927,  ii, 
674). — The  relation  jS=0  2622— -0*00066f  holds. 

A,  A.  Eldridge. 

Potentials  and  activities  of  the  metals  in  zinc 
amalgam  cells.  J.  N.  Pearce  and  J.  F.  Eversole 
(J.  Physical  Chem,  1928,  32,  209— 220)  —  E.M.F. 
measurements  of  zinc  amalgam  concentration  cells 
have  been  made  at  18°,  25°,  and  30",  with  amalgam 
concentrations  ranging  from  a  mol.  fraction  of  zinc 
equal  to  0*0003024  up  to  saturation.  The  changes  in 
free  energy,  heat  content,  and  entropy  on  dilution, 
and  the  activities  of  the  zinc  and  the  mercury  in  the 
amalgams  have  been  calculated.  The  deviation 
between  the  observed  and  ideal  potentials  increases 
continuously  with  an  increase  in  concentration  of 
the  zinc  and  approaches  zero  at  infinite  dilution. 
Hildebrands  equation  (A.,  1913,  ii,  470)  expressing 
the  E.M.F.  of  a  zinc  amalgam  concentration  cell 
applies  throughout  a  large  portion  of  the  range 
studied.  The  present  results  decide  in  favour  of  the 
work  of  Richards  and  Forbes  (A.,  1907,  ii,  424)  and 

against  that  of  Crenshaw  (A.,  1910,  ii,  258). 

L.  S,  Theobald. 

Palladium  diffusion  electrodes.  C.  Druoker 
(Z.  Elektrochem.,  1927,  33,  504— 507). --Two  solu¬ 
tions,  .4  and  B,  are  separated  by  a  thin  plate  ot 
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palladium  which  is  charged  with  hydrogen  by  cathodic 
polarisation,  using  as  anode  a  platinum  wire  in 
solution  A.  By  means  of  standard  electrodes 
arranged  with  their  tips  close  to  the  two  sides  of  the 
plate  respectively,  the  P.D ,  on  both  sides  can  be 
measured,  and  hence,  if  the  hydrogen-ion  con¬ 
centration  of  A  is  known,  that  of  B  can  be  determined. 
By  using  a  rotating  commutator  the  polarisation 
circuit  is  broken  when  the  potentiometer  circuits 
are  made,  and  vice  versa.  With  a  polarisation  current 
of  0*07 — 0T0  milliamp.  at  a  plate  with  surface  area 
20 — SO  sq.  mm,  and  thickness  0-004  mm.,  reproducible 
values  were  obtained,  although  the  effective  pressure 
of  hydrogen  in  the  palladium  was  only  about  0*01  atm. 
Preliminary  experiments  in  winch  A  and  B  were  both 
0T  AT -hydrochloric  acid  showed  that  under  these 
conditions  the  effective  hydrogen  pressures  on  both 
sides  of  the  plate  become  equal  after  about  20  min. 
and  direct  measurements  arc  then  possible.  In 
any  ease  determinations  can  be  made  by  making  a 
measurement  with  solutions  A  and  Bf  and  then 
making  a  further  measurement  when  a  solution  Bf  of 
known  hydrogen-ion  concentration  has  been  sub¬ 
stituted  for  B ,  The  method  has  the  great  advantage 
of  being  applicable  to  the  determination  of  the 
hydrogen-ion  concentration  of  solutions  which  change 
in  composition  if  a  stream  of  hydrogen  gas  is  passed 
through  them,  and  of  solutions  which  are  mild 
reducing  agents.  Measurements  on  solutions  of 
sodium  hydrogen  carbonate  and  of  sodium  hydrogen 
sulphite  are  recorded.  The  second  dissociation  con¬ 
stant  of  sulphurous  acid  is  thus  estimated  to  be  about 
5  x  ID'"7.  Again,  a  blood -serum  was  found  by  the 
diffusion  electrode  to  have  a  hydrogen-ion  concen¬ 
tration  of  1*4  X  10~7,  whereas  the  value  obtained  by 
means  of  the  ordinary  hydrogen  electrode  was 
3*3x10““.  H.  J.  T.  Ellingham. 

Solution  tension  of  silver  in  non-aqueous 
solvents.  F.  K.  V.  Koch  {J.C.S.,  1928,  209—280). 
— The  solution  tension  of  silver  has  been  measured  in 
solutions  of  silver  nitrate  in  pyridine,  aniline,  methyl 
and  ethyl  alcohols,  acetone,  and  various  nitriles  with 
the  view  of  correlating  the  results  with  the  dielectric 
constants  of  the  solvents  and  also  to  ascertain  whether 
the  solution  tension  in  different  solvents  runs  parallel 
with  the  solubility  of  the  salt  in  these  liquids.  There 
appears  to  be  no  kind  of  regularity  in  the  series  of 
corresponding  values  of  dielectric  constant,  solution 
tension,  and  solubility,  but  the  general  result  of  the 
investigation  shows  that  in  solvents  of  ammoniacal 
or  nitrile  character  the  metal  has  a  higher  solution 
tension  than  in  those  containing  hydroxyl  or  ketonie 
groups.  '  H.  Incsleson. 

Silver  nitrate  concentration  cells  in  aceto¬ 
nitrile  and  benzonitrile.  F.  K.  V.  Koch  (J.C.S., 
1928,  524 — 527 ;  cf.  A.,  1927,  420,  and  preceding 
abstract).— Previous  work  on  the  validity  of  the 
Kerns t  formula  applied  to  concentration  cells  con¬ 
taining  non-aqueoua  solutions  is  reviewed.  Experi¬ 
mental  results  on  the  measurements  at  0°  and  25°  of 
E.M.F.  of  concentration  cells  of  silver  nitrate  in 
acetonitrile  and  in  benzonitrile  are  recorded  and 
compared  with  the  values  calculated  from  the 
formula  E~-2{\—nc)RTjF  loge  kJk^  where  nc  is  the 


transport  number  of  the  silver  ion,  and  and  k2  are 
the  specific  conductivities  of  the  two  electrode 
solutions.  Very  good  agreement  was  shown.  The 
results  for  such  concentration  cells  support  the 
Nemst  formula,  and  also  show  that  the  solution 
laws  are  obeyed  in  these  solvents  at  least  as  nearly 
as  in  water.  R.  A.  Pratt. 

Modifications  of  the  Sand  auxiliary  electrode. 
T.  B.  Smith  (Trans.  Faraday  Soc.,  1928,  24,  216— 
225;  cf.  J.C.S.,  1911,  91,  373). — By  the  use  of 
a  porous  diaphragm  instead  of  the  special  46  con¬ 
ducting  ”  tap  of  the  Sand  electrode,  and  by  other 
modifications,  the  working  resistance  of  the  auxiliary 
electrode  can  be  reduced  to  about  one  tenth  of  the 
former  value.  This  enables  the  potentiometer  volt¬ 
meter  to  function  also  as  a  null-point  detector  without 
causing  any  appreciable  error  on  account  of  concen¬ 
tration  polarisation  of  the  half-cell,  A  second 
modification  is  described  in  which  the  use  of  either 
special  taps  or  diaphragm  in  the  electrical  circuit  is 
avoided.  It  lias  about  the  same  resistance  as  the 
first  pattern,  but  permits  the  use  of  connecting 
liquids  of  high  conductivity.  The  null-point  detec¬ 
tion  is  thus  brought  within  the  range  of  a  voltmeter 
of  relatively  low  sensitivity.  This  modification  is  to 
be  preferred  for  most  purposes,  but  the  diaphragm 
pattern  has  the  advantage  that  it  may  be  used  for  a 
considerable  time  without  refilling  with  electrolyte. 
The  second  modification  can  be  employed  conveniently 
as  a  quinhydrone  electrode.  Use  is  made  in  the 
electrical  circuit  of  the  better  class  of  radio  apparatus, 
the  compact  design  of  which  facilitates  the  enclosure 
of  parts  most  easily  attacked  by  acid  fumes. 

L.  F.  Gilbert. 

E.M.F.  of  electrolytic  thermocouples  and 
thermocells  and  the  entropy  of  transfer  and 
absolute  entropy  of  ions.  EL  D.  Eastman  (J. 
Amen  Clicm,  Soc.,  1928,  50,  292-297).— Electrolytic 
thermocouples  of  the  type  :  cleetrode(T)/soln .I(T) j 
soln.II( T  4- dT) /soln.I(/') /electrode (T7)  are  discussed, 
the  solutions  containing  uni-univalent  electrolytes 
with  a  common  anion,  and  the  equations  previously 
given  for  thermocells  are  modified  by  considering 
the  entropy  of  transfer  of  the  ions.  Utilising  pre¬ 
viously  published  data  and  the  principles  of  the 
preceding  paper  (this  voL,  365),  the  entropy  of  transfer 
of  some  ions  in  a  002 Absolution  at  25°  is  calculated,  as 
well  as  the  partial  molal  entropy  of  the  chloride  ion. 

S.  K.  Tweedy. 

Haber's  glass  cell.  W.  S.  Hughes  (J.C.S.,  1928, 
491—506 ;  cf.  A.,  1909,  ii,  785;  1925,  i,  1201).— The 
influence  of  the  composition  of  the  glass  used  for  a 
Haber  cell  on  the  reproducibility  of  results  was 
studied.  The  best  results  were  obtained  with  a  glass 
of  small  alumina  content  but  of  high  sodium  content. 
The  manufacture  of  a  modified  Haber  cell  is  described. 
Such  a  cell  showed  no  evidence  of  the  “  mixed 
electrode  function  ;5  in  acid  solution  described  by 
some  workers.  An  explanation  is  put  forward  of 
the  means  whereby  the  hydrogen-ion  concentration 
in  the  glass  phase  is  maintained  relatively  constant 
when  that  of  the  solution  changes.  It  is  considered 
that  the  hydrogen-ion  concentration  in  the  glass 
phase  is  held  relatively  constant  by  the  buffer  action 
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of  the  sodium  silicate  in  the  glass.  If*  however,  in  a 
cell  Hg|HgCl|KGl(satcL)  |NaOH|glass| AT -HQ  (MgClj Hg 
the  concentration  of  the  sodium  hydroxide  is  in¬ 
creased  to  O'IN,  the  buffer  action  breaks  down.  At 

0,  the  buffer  action  becomes  less  effective,  and  this 
pn  value  corresponds  with  the  pR  of  a  sodium  acid 
silicate  buffer  mixture  half  neutralised  with  respect 
to  the  first  hydrogen  ion  of  silicic  acid  (dissociation 
constant  10~9).  Beyond  pn  13,  the  glass  surface  is 
rapidly  attacked  owing  to  neutralisation  of  the 
second  hydrogen  ion  of  silicic  acid  (dissociation 
constant  I0"13},  and  the  E  Jtf.fk  falls  rapidly.  It 
is  shown  that  the  glass  is  partly  acting  as  a  hydrogen 
electrode  in  alkaline  solution.  The  extent  to  which 
the  glass  cell  E.M.F*  departs  from  the  value  it  would 
have  if  the  glass  had  a  perfect  hydrogen  electrode 
function  was  also  studied. 

Since  the  glass  cell  can  be  used  to  measure  hydrogen- 
ion  concentration  under  conditions  which  render  the 
hydrogen  electrode  useless,  by  measuring  the  jht 
of  half -neutralised  buffer  mixtures,  the  following 
dissociation  constants  were  determined  :  the  second- 
stage  constants  of  arsenic  and  chromic  acids  (8*3  X  I  O''3 
and  1*0x10""  respectively),  the  first-stage  constant 
of  arson ious  acid  (6x  IQ”10),  and  the  constants  of 
azoimidc  (2*56  x  1G“6)  and  hvdraziue  hydrate 
(1*4  X  IQ"6). 

Tho  hydrogen-ion  activity  of  copper  sulphate 
solutions  was  measured,  0*05 M -solutions  having  a 
Pn  of  4*24,  It  was  shown  that  hydrolysis  of  the 
sulphate  is  a  slow  reaction  at  the  ordinary  temperature. 
The  basic  copper  sulphate  formed  by  addition  of 
alkali  has  the  composition  3Cu0,CuS04,.tH20. 

The  plL  of  an  iodide-iodate  mixture  was  found  to  be 
about  6*0  after  two  thirds  of  the  iodate  had  been 
decomposed  by  the  addition  of  hydrochloric  acid. 

R,  A.  Pratt. 

Reducing  power  of  dextrose.  S.  A.  Schott 
and  R.  Wurmser  (Corapt,  rend.,  1928,  186,  367 — 
369). — The  production  of  the  stable  potential 
gradually  set  up  when  a  platinum  or  gold  electrode  is 
placed  in  a  solution  of  dextrose  protected  from  the 
air  (A.,  1027,  1218)  may  be  followed  by  means  of  the 
ultra-violet  absorption  spectrum  of  the  solution, 
the  constant  maximum  potential  corresponding  with 
a  maximum  absorption  band  at  2650  A.  The  nature 
o.i  the  reducing  substance  responsible  for  this  is 
discussed.  It  is  not  mcthylglyoxal,  but  may  be  the 
result  of  an  enolio  transformation.  J.  Grant. 

[Influence  of  gelatin  on  the  potential  and  dis¬ 
charge  potential  of  zinc  in  zinc  sulphate  solu¬ 
tion,]  E.  Rabald  (Z.  Elektrochem.,  1927,  33, 
532). — A  reply  to  Isgarischev  and  Titov  (A.,  1927, 

H.  J.  X.  ElLI N G IL43I . 

Decomposition  potential  of  zinc  sulphate  and 
ferrous  sulphate.  B.  Kamiekski  (Przemysl  Chem., 
W27,  11,  374—381 ;  Chem.  Zcnfcr.,  1927,  ii,  547).— 
The  decomposition  potential  of  zinc  sulphate  for  a 
sulphide  anode  is  T8  volts  and  2*62  volts  with  a  lead 
dioxide  anode;  when  powdered  zinc  blende  on  a 
carbon  rod  is  employed  as  anode  zinc  is  deposited  at 
2  volts,  *  A.  A.  Eldridge. 

Over  potential  at  metallic  cathodes.  Silver  in 
neutral  and  alkaline  solutions.  J.  Grant  (Trans. 


Faraday  Soc.,  1928,  24,  225—233;  cf.  A.,  1927, 
317) . — Polarisation  data  for  silver  cathodes  in 
solutions  of  neutral  and  alkaline  electrolytes  have  been 
determined.  A  fixed  value  for  the  overvoltage  is 
attained  Cor  a  particular  current  density  after  a 
certain  time  peculiar  to  each  electrolyte.  This  time 
decreases  as  the  electrolytes  approach  the  neutral 
point.  The  phenomenon  is  independent  of  the 
current  density  except  with  regard  to  the  final  con¬ 
stant  value  attained.  The  overvoltages  as  measured 
by  both  the  “  commutator  n  and  the  “  direct n 
method  increase  rapidly  with  the  current  density 
when  this  is  low.  With  the  former  method  a  con¬ 
stant  value  is  finally  attained,  but  with  the  latter 
method  the  overvoltage  increases  at  a  lesser  rate 
after  a  critical  higher  value.  This  value  is  close  to 
the  constant  overvoltages  obtained  by  the  com¬ 
mutator  method.  The  decay  of  polarisation  was 
investigated  by  varying  the  interval  of  the  commu¬ 
tator.  The  decay  curves  of  polarisation  sink  to 
values  which  remain  nearly  constant  over  a  con¬ 
siderable  time,  and  usually  approximate  to  the 
constant  overvoltages  otherwise  attained.  The  volt¬ 
age  between  a  saturated  calomel  electrode  and  a 
hydrogen  electrode  placed  in  the  solution  varies 
approximately  linearly  with  the  overvoltage.  The 
deviations  may  be  due  to  secondary  influences. 
The  conditions  of  the  formation  of  a  black  deposit 
on  the  silver  and  the  effect  of  this  on  the  overvoltages 
have  been  investigated.  In  general,  the  results  are 
analogous  to  those  already  obtained  for  an  antimony 
cathode.  L.  F.  Gilbert. 

4 4  Anode  effect.”  H.  von  Wartenberg  (Z. 
Elektrochem.,  1927,  33,  526— 527).— The  author 
maintains  his  theory  as  to  the  origin  of  the  “  anode 
effect  M  in  the  electrolysis  of  fused  salts  (A.,  1920, 
912)  against  the  views  of  Arndt  (B.,  1927,  659). 

H.  J.  T.  Ellingham, 

Maxima  on  current- voltage  curves.  Electro¬ 
lysis  ol  nickel  salt  solutions  with,  the  mercury 
dropping  cathode.  N.  V.  Emelianovna  and  J. 
Heyrovsky  (Trans.  Faraday  Soc.,  advance  proof, 
Feb,,  1928). — The  prominent  maxima  sometimes 
shown  on  polarisation  curves  of  electro-reductions 
obtained  with  the  mercury  dropping  cathode  have 
been  studied  in  electro -deposition  from  nickel  salt 
solutions.  The  effect  of  oxygen  is  to  inhibit  the 
appearance  of  maxima,  which  become  developed  only 
after  long  bubbling  of  hydrogen  through  the  solutions. 
This  influence  of  oxygen  appears  to  operate  by  the 
formation  of  mercurous  ions,  as  tho  addition  of 
mercurous  ions  decreased  the  maximal  currents  by 
amounts  which  were  direct  functions  of  their  con¬ 
centrations.  That  the  stability  of  maxima  is  greatest 
in  tho  presence  of  iodides,  less  in  chlorides,  and  least 
in  sulphates,  when  the  concentration  of  mercurous 
ions  can  be  the  greatest,  is  thus  explained.  The 
suppressive  effect  of  other  substances  was  studied. 
Cations  suppress  maxima  by  degrees  which  run.  in  the 
same  order  as  the  coagulating  powers  on  negative 
sols.  The  influence  of  anions  was  not  specially 
examined,  as  it  seemed  to  matter  little.  Fuchsin 
hydrochloride  and  dextrose  solutions  are  also  very 
effective  in  sup  pressing  maxima.  The  phenomena 


of  the  formation  of  the  maximum  and  its  suppression 
are  considered  to  he  due  to  adsorption  of  the  reducible 
matter  at  the  mercury -solution  interface  and  to  the 
replacement  of  the  reducible  ions  by  other  adsorbable 
matter,  respectively.  The  sudden  fall  of  current 
after  the  maximum  is  explained  by  concentration 
polarisation,  which  starts  when  the  velocity  of 
deposition  of  ions  becomes  greater  than  the  velocity 
of  adsorption  in  the  surface  film  at  the  mercury 
dropping  cathode.  L.  F.  Gilbert. 

Maxima  on  current- volt  age  curves.  II. 
Maxima  on  the  polarisation  curves  of  nranyl 
salt  solutions,  P.  Herasymenko  (Trans,  Faraday 
Soe.,  advance  proof,  Feb.,  1928;  cf,  preceding 
abstract) .—The  current-voltage  curves  of  the  first 
reduction  stage  of  nranyl  ions  in  aqueous  solution  at 
the  mercury  dropping  cathode  have  been  investigated 
with  special  reference  to  the  maxima  developed.  The 
maximal  currents  in  pure  uranyl  salt  solutions  are 
nearly  proportional  to  the  concentrations  of  uranyl 
ions.  Added  salts  reduce  the  maximal  current  by 
amounts  depending  only  on  the  total  number  of 
electric  charges  in  solution,  so  that  equivalent 
quantities  of  ions  of  different  valencies  produce  the 
same  effect.  Some  non-electrolytes  also  give  an 
appreciable  effect.  This  difference  as  compared  with 
the  behaviour  of  added  ions  on  the  maxima  for  nickel 
salts  may  be  ascribed  to  the  presence  of  products  of 
reduction  of  uranyl  salts,  Pc.,  of  quinquevalent  uranium 
ions  (see  following  abstract),  which  accumulate  in 
the  interfacial  layer  and  are  preferentially  adsorbed. 
With  increase  of  the  polarisation  voltage  the  current 
falls,  after  the  maximum,  to  a  constant  value  which  is 
almost  independent  of  the  concentration  of  other 
electrolytes  in  solution,  and  is  proportional  to  the 
concentration  of  uranyl  ions.  From  measurements 
of  the  interfacial  tension  between  cathodieally 
polarised  mercury  and  solutions  of  uranyl  salts  in 
presence  of  different  concentrations  of  potassium 
chloride  it  is  deduced  that  the  cathode  potential 
varies  only  slightly  with  the  polarising  voltage,  but 
the  decrease  of  current  after  a  maximum  is 
accompanied  by  a  sharp  increase  in  the  polarisation 
of  the  cathode.  L.  F.  Gilbert. 

Electro-reduction  of  nranyl  salts  by  means  of 
the  mercury  dropping  cathode,  P.  Herasy¬ 
menko  (Trans.  Faraday  Soc.,  advance  proof,  Feb. , 
1928 ;  cf.  preceding  abstract). — The  reduction  of 
uranyl  salts  at  the  dropping  mercury  cathode  pro¬ 
ceeds  in  three  stages,  in  which  quinquevalent,  quadri¬ 
valent,  and  tervalent  ions  are  formed  successively. 
At  still  greater  potentials  hydrogen  ions  deposit. 
The  first  reduction  potential  depends  only  on  the 
concentration  of  uranyl  ions,  being  uninfluenced  by 
the  concentration  of  hydrogen  ions.  Quinquevalent 
but  not  quadrivalent  uranium  ions  readily  form  com¬ 
plexes  with  neutral  salts.  L.  F ."Gilbert. 

Simultaneous  reactions  of  the  type  A  ^  CL 

F,  E.  CL  Scheffer  and  (Miss)  A.  E.  Korvezee  (Rec. 
tray,  chim.,  1928,  47,  235 — 247). — Theoretical.  If 
the  relative  concentrations  of  the  substances  A,  B, 
and  C  taking  part  in  a  reaction  of  the  type 
A  B  C  are  designated  by  x ,  1  — a? — and  yt 
the  composition  of  the  mixture  can  be  expressed  by 


an  equation  f(y}x)~~0,  The  form  of  this  equation 
and  the  direction  of  the  corresponding  reaction  curves 
are  discussed.  By  choosing  the  initial  concentrations 
suitably,  the  reaction  can  give  rise  to  the  maximum 
and  minimum  concentrations  of  all  the  reactants. 
By  solving  the  equations,  dy[dt~f(y, a*)  and  dxjdt— 
/(?/,£),  the  time  taken  to  reach  these  maxima  and 
minima  can  be  found.  R.  A.  Pratt. 

Homogeneous  gas  reactions.  I.  L.  S.  Kassel 
(J.  Physical  Chem.,  1928,  32,  225— 242).— Lewis’ 
definition  of  energy  of  activation  as  the  minimum 
internal  energy  which  must  bo  possessed  by  mole¬ 
cules  in  order  to  react  (A.,  1925,  ii,  799)  is  considered 
to  bo  preferable  to  the  definition  given  by  Tollman 
(A.,  1925,  ii,  799),  Further,  it  is  shown  that  the 
activation  by  collision  theory  as  treated  by  Hinshel- 
wood  (A,,  1927,  26,  212),  and  further  developed  by 
Rice  and  Ramspergcr  (A.,  1927,  833),  in  which  all 
activated  molecules  have  the  same  specific  reaction 
rate  regardless  of  their  energy  content,  whilst  agreeing 
with  experimental  data  for  propaklehyde,  disagrees 
with  such  data  in  the  decompositions  of  diethyl 
ether,  dimethyl  ether,  and  azometliano.  An  expres¬ 
sion  is  now  developed  showing  the  variation  of  the 
specific  reaction  rate  of  activated  molecules  with  their 
energy  content,  and  from  this  is  derived  an  equation 
which  gives  this  rate  for  a  unimolecular  reaction  at 
any  pressure.  This  equation  agrees  with  Rams- 
perger’s  experimental  results  for  the  decomposition 
of  azomethane  (A.,  1927,  737).  The  differences 
between  the  present  theory  and  that  of  Rice  and 
Ramsperger  ( loc .  cit,)  are  considered  (cf.  also  Fowler 
and  Ridcal,  A.,  1927,  114).  L.  S.  Theobald. 

Pressures  developed  in  gaseous  explosions. 
W.  T.  David  and  B.  H.  Thorp  (Nature,  1928,  121, 
420). — The  non-variation  of  the  specific  heat  of  steam 
over  a  wide  range  of  maximum  temperatures  (Max¬ 
well  and  Wheeler,  this  vol.,  248)  is  doubted ;  the 
apparent  value,  calculated  from  explosions  of  air 
with  excess  of  hydrogen,  is  practically  constant,  but 
this  result  is  ascribed  to  incomplete  combustion. 
Minimal  values  of  the  percentage  of  incomplete 
combustion  for  various  mixtures  of  hydrogen, 
nitrogen,  and  oxygen  are  tabulated.  It  is  believed 
that  combustion  is  far  from  complete  even  when 
excess  of  hydrogen  is  present .  A.  A,  Eldridge. 

Effect  of  anti-knock  materials  on  the  con- 
denser-discharge-spark  energy  required  to 
ignite  a  mixture  of  air  with  the  vapour  of  ethyl 
ether.  Y.  Nagai  (Proe.  Imp.  Acad .  Tokyo,  1927, 
3,  670—671). — Values  are  given  for  the  energy  re¬ 
quired  to  ignite  a  mixture  of  4-25%  of  ethyl  ether  and 
95*75%  of  air  by  means  of  a  spark,  when  various 
amounts  up  to  T5  mol.-%  of  diethyl  selcnide,  tin 
tetramethyl,  and  lead  tetramethyl  are  present.  The 
energy  is  increased  by  about  50%  for  1  moh-%  in 
each  case.  *  C.  J .  Smithells. 

Effect  of  anti-knock  materials  on  the  limits 
of  inflammability  of  ethyl  ether  and  hydro¬ 
carbons.  Y.  .Nagai  (Proe.  Imp.  Acad.  Tokyo,  1927, 
3,  664 — 669). — The  effect  of  lead  tetramethyl  and 
tin  tetramethyl  on  the  limits  of  inflammability  of 
mixtures  of  air  and  ethyl  ether  or  hydrocarbons 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY, 


373 


was  determined,  A  straight-line  relation  was  found 
between  the  molecular  percentage  of  the  tetramethyl 
compounds  and  the  upper  and  lower  limits  of  com¬ 
position  of  the  mixtures,  A  similar  explanation  is 
given  to  that  previously  advanced  (cf.  A.,  1926, 
1106).  The  theoretical  Same  propagation  temper¬ 
atures  of  the  lead  and  tin  compounds  are  both 
1680°!  that  of  diethyl  selenide  is  1750°,  and  that  of 
ethyl  ether  and  hydrocarbons  1450°.  This  value  is 
raised  to  that  of  the  anti-knock  material  when  a  small 
percentage  is  present.  Cl  J.  Smithells. 

Chemically  induced  41  chain  reactions  ”  in 
mixtures  of  a  halogen  with  hydrogen  or  methane. 
S.  yon  Boodandy  and  ML  P6lanyi  (Z.  Elektrochem., 
1927,  33,  554—559). — Previous  work  (Beutler  and 
Polanyi,  Natunviss.,  1925, 13,  711)  has  indicated  that 
the  vapour  of  the  alkali  metals  reacts  with  a  halogen 
according  to  the  equation  Na+Cl2=NaCl+-CL 
Experiments  have  now  been  made  to  determine  the 
reactivity  of  free  halogen  atoms  liberated  in  this  way. 
Hydrogen  at  5 — 10  mm.  pressure  was  passed  over 
molten  sodium  at  150 — 250°,  whereby  it  took  up 
sodium  vapour  at  0'5— 5X 10"4  mm.  pressure.  On 
meeting  a  stream  of  chlorine  at  0*2 — 0*3  mm.  pressure, 
sodium  chloride  is  deposited,  but  hydrochloric  acid  is 
produced  in  enormously  greater  amounts.  It  is 
considered  that  this  is  due  to  a  reaction  chain  of  the 
type  postulated  by  Nernst  for  the  photochemical 
formation  of  hydrochloric  acid,  viz.,  C1~|-H2~HG1+ 
H;  H+G12=HC1+C1 ;  etc.  In  the  present  case  the 
number  of  reactions  in  a  chain  is  estimated  to  vary 
from  700  to  10,000,  according  to  conditions.  Increase 
of  the  pressure  of  the  sodium  vapour  decreases  the 
length  of  the  chain.  But  even  under  given  con¬ 
ditions  the  length  of  the  chain  may  vary  greatly, 
probably  owing  to  impurities  or  the  condition  of  the 
wall  of  the  reaction  vessel.  Thus,  if  the  pressure  of 
sodium  vapour  is  increased  and  then  decreased  again 
to  its  initial  value,  the  length  of  tho  reaction  chain 
may  be  much  greater  than  it  was  originally  :  the 
sodium  chloride  deposited  may  prevent  combination 
of  chlorine  atoms  on  the  wall  of  the  vessel.  With 
potassium  instead  of  sodium  the  results,  were  similar 
but  the  reaction  chains  shorter.  With  methane 
instead  of  hydrogen,  the  essential  product  was  methyl 
chloride,  but  the  number  of  reactions  in  a  chain  was 
only  100 — 300,  With  hydrogen,  bromine,  and 
sodium  vapour  very  little  action  occurs  and  even 
when  the  sodium  was  heated  to  385°  only  very  short 
reaction  chains  were  obtained.  The  influence  of 
bromine  vapour  mixed  with  chlorine  in  inhibiting 
the  reaction  of  the  latter  with  hydrogen  in  the 
presence  of  sodium  vapour  was  also  investigated. 
From  probability  considerations  it  is  concluded  that 
if  a  is  the  ratio  of  the  partial  pressure  of  bromine 
to  that  of  chlorine  and  W  tho  ratio  of  the  velocity 
coefficients  for  the  combination  of  hydrogen  with 
bromine  and  chlorine,  respectively,  the  number  of 
reactions  in  a  chain  will  be  2(aIP+l)/«TF(a+l).  The 
experimental  results  are  in  reasonable  agreement  with 
this  relation,  if  IF  is  put  equal  to  0T3.  The  fact 
that  hydrochloric  acid  does  not  inhibit  the  reaction 
between  chlorine  and  electrolytic  gas  has  been  quoted 
as  an  objection  to  the  Nernst  reaction  chain  theory. 


In  a  discussion  of  the  subject  it  is  shown  that  this 
objection  may  be  invalid.  H,  J.  T.  Ellxngham. 

Explosion  temperature  and  sensitivity  to 
shock  of  liquid  and  solid  explosives.  G.  Tam- 
mann  and  C.  Kroger  (Z,  anorg.  Cliem.,  1928,  169, 
1 — *32). — Experiments  with  a  variety  of  liquid  and 
solid  explosives  have  shown  that  the  temperature  at 
which  explosion  occurs  on  heating  usually  increases 
in  a  linear  manner  with  the  rate  of  heating,  and 
decreases  with  increase  in  the  amount  of  explosive. 
For  substances  exploding  below  their  m.  p.,  the  lines 
representing  the  effect  of  rate  of  heating  on  the 
explosion  temperature  for  different  quantities  of 
explosive  are  parallel,  but  with  explosives  which 
melt  and  arc  appreciably  volatile  below  their  m.  p, 
and  explode  above  it  the  lines  tend  to  converge  at 
high  rates  of  heating.  With  explosives  of  the  former 
group,  such  as  lead  azide  and  mercury  fulminate,  the 
explosion  limit,  he.,  the  minimum  amount  which  will 
explode  with  any  particular  rate  of  heating,  is  con¬ 
siderably  depressed  by  heating  in  an  inert  atmo¬ 
sphere,  oxidation  thus  being  avoided,  and  increase  in 
the  coarseness  of  grain  has  the  same  effect.  The 
explosion  limits  of  the  more  volatile  explosives,  on 
the  other  hand,  may  be  lowered  by  increasing  the 
pressure.  By  varying  the  factors  determining  the 
rate  at  which  the  heat  of  reaction  is  lost,  e.g,s  by  com¬ 
pressing  a  powder  into  a  tablet,  the  effect  of  rate  of 
heating  and  amount  of  explosive  on  the  explosion 
temperature  may  be  partly  annulled.  With  small 
amounts  of  lead  azide,  the  relation  between  explosion 
temperature  and  rate  of  heating  is  abnormal ,  appar¬ 
ently  owing  to  the  formation  of  an  explosive  basic 
azide.  The  explosion  temperature  of  silver  azide 
does  not  vary  in  any  regular  manner  with  the  rate  of 
heating  and  amount  of  explosive.  From  heating 
curves,  2:4: 6- trinitrotoluene  is  found  to  begin 
to  decompose  at  150°,  and  2  : 4. :  G-trinitro-m 
cresol  at  180°.  If  the  former  is  heated  at  a  steady 
temperature  for  some  time,  there  are  formed  decom¬ 
position  products,  which  raise  the  explosion  tem¬ 
perature.  A  liquid  explosive  can  be  caused  to 
explode  by  the  uniform  propagation  through  it  of  a 
shock.  A  shock  applied  to  a  solid  explosive  by  actual 
contact  with  a  solid  is  more  effective  than  an  equal 
shock  applied  indirectly  through  hydrostatic  pressure 
over  all  Its  surface.  Under  certain  conditions, 
crystalline  explosives  may  explode  when  flowing 
through  an  orifice.  R.  Outiiill. 

Velocity  of  ionic  reactions.  II.  R.  N.  J, 
Baal  (Rcc.  trav,  chi m.,  1928,  47,  264 — 285 ;  cf.  this 
voL,  24:8).— The  reaction  constant  of  the  reaction 
C02+0H'  — >  HCCX/  was  found  to  be  3*7  X I03  at 
13*7°  from  conductivity  measurements,  the  hydroxyl  - 
ion  concentration  being  so  chosen  that  the  amount 
of  hydrogen  carbonate  in  the  solution  was  negligible. 
The  total  concentration  of  the  solution  was  found  to 
have  no  influence  on  the  reaction  constant,  thus 
agreeing  with  Br ousted fs  theory  (cf.  A,,  1922,  ii, 
699 ;  1925,  ii,  681).  Determinations  were  made  of 
both  the  conductivity  and  the  hydrogen  potential 
of  the  equilibrium  H2C03  ^=2= H*  +  HCO^'  and  of  the 
reaction  H2C03 — >  (J02+H2Q ;  but  it  was  not 
possible  to  decide  whether  the  carbon  dioxide 


374 


BRITISH  CHEMICAL  ABSTRACTS  — A. 


originates  from  carbonic  acid  or  whether  it  is  the 
result  of  interaction  of  hydrogen  and  hydrogen 
carbonate  ions.  The  reaction  constant  of  the  re¬ 
action  H‘ + HCCy  ^  H2C03 — >  C02+H20  is  8  at 
13*5°.  The  equilibrium  constant  of  the  reaction 
H2C03^=C02+H20  is  IT  X 103  at  13*7°.  It  was 
possible  to  follow  the  behaviour  of  the  during 
acidimotric  titrations  with  alkali  containing  carbon 
dioxide. 

The  reaction  diehromate  — >  chromate  was  also 
studied;  the  equilibrium  Cr207"+H20 ^=^2HCx(J4J 
exists  with  an  equilibrium  constant  of  0-019^0-001 . 
The  decomposition  of  diehromate  to  chromate  may 
take  place  in  three  ways  :  (i)  In  the  alkaline  region, 
Cr207"+0H' — >  CriV'+HCrO/.  (ii)  In  the  acid 
and  neutral  region,  Cr207"+H20  — >■  2HCr04'.  (iii) 
On  largo  dilution  with  acid  and  water,  Cr*07”+ 
H’+H20(^HCr2Q7'+H20) — >.2HCr04'+H\ 

B.  A.  Pratt. 

Primary  salt  effect  in  a  zero  type  reaction. 
M.  Kilpatrick,  jun.  (J.  Amer.  Chem.  Soc.,  1928,  50, 
358 — 362). — The  reaction  6H20 + Cr[CO(NH2)»]  B"s 
— >  Cr(H20)e,‘"+bC0(NH2)2  is  investigated,  the 
rate  of  disappearance  of  the  first-named  ion  being 
measured  by  precipitation  with  potassium  cobalti- 
cyanido.  The  reaction  serves  as  a  critical  test  of 
theories  of  reaction  rate ;  the  results  are  in  agreement 
with  Bronstcd’s  theory,  S.  K.  Tweedy. 

Activation  of  chemical  reactions  by  neutral 
salts.  II.  Activation  of  the  dissolution  [in 
acids]  of  marble  by  neutral  salts.  N.  Isgabischev 
and  S.  Son amro  (Z.  physikal.  Chem.,  1928,  131, 
442—445;  ef.  A.,  1927,  945).— The  velocity  of  dis¬ 
solution  of  marble  in  hydrogen  chloride  solutions  in 
presence  of  chlorides  and  in  acetic  acid  solutions  in 
presence  of  acetates  has  been  determined  by  measure* 
ment  of  the  rate  of  evolution  of  carbon  dioxide.  In 
the  former  ease  the  velocity  is  in  general  increased, 
but  there  is  no  relationship  between  the  velocity  and 
tlio  pu  of  the  solution.  In  the  acetate  solutions  the 
velocity  is  proportional  to  the  j>E.  The  results  are  in 
agreement  with  the  Debye-Hue kel  theory, 

H.  F.  Gillre. 

Kinetics  of  the  decomposition  of  nitrous  acid. 
I  and  II.  E.  Abel  and  H.  Schmid  (Z.  physikal. 
Chem.,  1928,  132,  55— 77).— The  mode  of  decom¬ 
position  of  nitrous  acid  has  been  studied,  regarding 
as  the  essential  factor  the  reaction  between  nitrogen 
tetroxide  and  water.  If  supersaturation  of  the 
solution  with  nitric  oxide  is  not  prevented  the  rate 
of  disappearance  of  nitrous  acid  is  not  a  measure  of 
the  progress  of  the  reaction  3HN02 — >-H*+N03  ’ri* 
2N0+H20.  H.  F.  Gillbe. 

Reactivity  of  dextrose  in  hydrochloric  acid. 
E.  A.  Moelwyn-Hughes  (Trans,  Faraday  Soc., 
advance  proof,  Feb,,  1928). — The  change  of  rotation 
of  solutions  of  dextrose  ( 10 — 50  g.  per  100  c.c.)  in 
^-hydrochloric  acid  at  60°  and  70°  has  been  investig¬ 
ated,  The  observed  increase  in  positive  rotation, 
which  is  distinct  from  the  ordinary  mutarotation,  is 
complete  in  about  200  hrs.  Following  Harrison 
(A.,  1914,  i,  498),  the  change  in  rotation  is  ascribed 
to  a  condensation  product  “  diglucose/"  The 
relative  hydrogen  don  activities  in  j\7 -hydrochloric 


acid  solutions  containing  10—50  g.  of  dextrose  in 
100  c.c,  are  given,  and  it  is  shown  that  the  value  of 
k  calculated  from  the  equation  for  unimolecular 
reactions,  divided  by  the  relative  hydrogen-ion 
activity,  is  constant  for  all  the  solutions.  The 
van ’t  Hoff  method  also  indicates  that  the  reaction 
is  of  the  first  order.  The  critical  increment  of  the 
reaction  is  33,500  g.-cal.  The  order  of  the  reaction 
is  explained  by  assuming  the  condensation  of  dextrose 
under  these  conditions  to  be  a  pseudo -unimolecular 
change,  in  which  the  concentration  of  one  of  the 
reactants  (normal  dextrose)  far  exceeds  that  of  the 
other  (activo  dextrose).  The  nature  of  this  active 
form  is  discussed  W  A  BtohardsO'N" 

xva  J.14  MlwliWwVli  f  f  9  4-  A.  v  AVaVIlIaAIU  q  v#»s  * 

Kinetics  of  the  hydrolysis  of  glucosides 
(saliein,  arbutin,  and  phloridzin).  E.  A,  Mqel- 
wyn- Hughes  (Trans.  Faraday  Soc.,  advance  proof, 
Feb,,  1928). — The  rates  of  hydrolysis  at  00°  and  70°  of 
saliein,  arbutin,  and  phloridzin  by  N -hydrochloric 
acid  have  been  determined  polarimctrically.  By 
using  dilute  solutions  (about  5%)  the  production  of 
“  diglucose  ”  (ef.  preceding  abstract)  is  negligible 
under  these  conditions.  The  critical  increment  of  the 
hydrolysis  of  disaccharides  and  glucosides  is  a  more 
significant  quantity  than  the  velocity  itself,  as  it 
lends  itself  more  readily  to  comparative  treatment. 
The  mean  critical  increment  for  three  fructosides 
(sucrose,  raffinose,  and  melczitoso)  is  25,700  g.-eal. 
(±1%)i  for  three  glucosides  (maltose,  saliein,  and 
arbutin)  it  is  31,600  g.-cal.  (±1%),  and  for  the 
galactoside  lactose  it  is  27,100  g.-cal.,  whilst  the 
velocity  coefficients  show  no  simple  relationships. 
The  experimental  value  of  the  critical  increment 
appears  to  depend  on  the  nature  (whether  fructosidic 
or  glucosidic)  of  the  linking  ruptured,  and  to  bo 
independent  of  the  stereochemical  (a  or  p)  character 
of  the  linking.  The  critical  increment  for  phloridzin, 
23,100  g.-cal.,  is  abnormally  Iowa 

W.  A.  Richardson. 

Mutarotation.  IV.  Consecutive  reactions  in 
the  mutarotation  of  dextrose  and  galactose. 
F.  P.  Worley  and  J.  C,  Andrews  (J.  Physical  Chem., 
1928,  32,  307—315;  cf.  A.,  1927,  031,  736;  this  voL, 
25). — The  mutarotation  of  «-  and  p-glucose  and  of 
and  p-galactosc  in  aqueous  solution  has  been 
studied  polarimetrically  at  0°  in  order  to  examine  the 
initial  stages  of  the  action.  In  each  case,  an  initial 
divergence  from  the  subsequent  unimolecular  nature 
of  the  change  has  been  observed.  With  a-galaciose 
an  initial  retardation  is  observed  followed  by  an 
acceleration.  In  the  case  of  p-galaetose  muta¬ 
rotation  is  arrested  for  30  min.  With  a-glueose 
there  is  an  initial  retardation,  and  with  p -glucose  an 
acceleration.  None  of  these  changes  can  bo  ascribed 
wholly  to  a  temperature  effect.  These  divergences 
are  said  to  show  that  mutarotation  is  not  a  simple 
unimolecular  reaction,  but  involves  two  stages,  c.p,, 
a-sugar^^X  =^p-sugar,  with  the  formation  of  an 
intermediate  substance,  X,  the  varying  nature  of  the 
divergence  being  determined  by  the  magnitude  of 
the  rotation  of  X,  and  the  relative  values  of  the 
velocity  coefficients.  For  a  rise  of  10°,  the  velocity  of 
mutarotation  is  increased  2*8  and  2*9  times  for  dextrose 
and  galactose,  respectively.  L.  S.  Theobald. 
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Sulphite  addition  to  imsaturated  compounds. 
II.  E.  Hagglund  and  A.  Ringbom  (Z.  anorg. 
Chem.,  1928,  169,  96—98 ;  cf.  A.,  1926,  363).— The 
velocity  coefficients  at  80°  of  the  reactions  between 
sulphite  and  methylpropiolic  and  plienylpropiolic 
acids  are  considerably  less  than  those  of  the  reactions 
between  sulphite  and  the  corresponding  ethylenic 
acids.  With  plienylpropiolic  acid,  the  velocity 
coefficient  falls  continuously  during  the  course  of  the 
reaction,  apparently  owing  to  decomposition. 

R,  Cu THILL. 

Kinetics  of  chemical  reactions  between  one 
solid  and  one  gaseous  component  which  result 
in  the  formation  of  complex  compounds.  A. 
Predvo mtele v  and  A.  Witt  (Z.  physikal.  Chem., 
1928,  132,  47 — 54). — A  micro-balance  has  been  con¬ 
structed  by  the  aid  of  which  the  kinetics  of  the 
reaction  between  anhydrous  cupric  sulphate  and 
gaseous  ammonia  at  the  ordinary  temperature  and  at 
various  pressures  have  been  studied .  The  reaction 
follows  the  equation  dc!dt~qp{B—C)(CQ~C)}  where  C 
is  the  concentration  of  the  cuprammonium  sulphate, 

the  pressure,  and  q,  R}  and  CQ  are  constants. 

H.  F.  Gillre. 

Decomposition  of  water  and  aqueous  chloride 
solutions  by  powdered  iron.  S.  Micewicz 
(Przemysl  Chem.,  1927, 11,  501 — 511 ;  Chem.  Zentr., 
1927,  ii,  1551) —The  speed  of  reaction  with  powdered 
iron  in  aqueous  solution  increases  in  the  series  :  sodium, 
potassium,  calcium,  magnesium  chloride.  Nitro¬ 
benzene  is  readily  reduced  to  aniline  by  iron  powder 
and  magnesium  chloride  solution ;  the  compound 
2NH2P1i ,MgCl2,6H20  appears  to  be  formed  inter- 
mediately.  ~  '  A.  A.  Eldridce. 

Action  of  acids  on  metals  under  pressure. 
G.  Tamm ann  and  K.  Bochov  (Z.  anorg.  Chem.,  1928, 
169,  33 — 41).— When  dilute  sulphuric  or  hydrochloric 
acid  acts  on  metals  such  as  iron  and  zinc  in  a  closed 
vessel,  the  reaction  comes  to  an  end  some  time  before 
all  the  metal  has  been  attacked.  Measurements  of 
the  resistance  afford  no  indication  of  the  existence  of  a 
protective  film  of  hydrogen,  but  E.3I.F,  determinations 
show  that  the  potential  of  the  metal  becomes  more 
electronegative,  owing  to  the  dissolution  of  hydrogen 
in  the  metal.  The  potential  of  the  hydrogen  also 
becomes  more  electronegative,  but  to  a  smaller 
extent,  so  that  under  favourable  conditions  the  reaction 
ceases.  In  the  action  of  sulphuric  acid  on  magnesium, 
a  coating  of  basic  salts  appears  to  be  formed. 

R.  CtTTHITX. 

Corrosion.  J.  Czochralski  and  E.  Schmid.— 
See  B.,  1928,  160. 

Passivity  and  protective  oxide  films.  U.  R. 
Evans  (Nature,  1928,  121,  351—352). — A  discussion 
of  the  conditions  influencing  the  thickness  of  protective 
oxide  films.  The  X-ray  method  of  examination, 
employed  by  Kruger  and  Nahring,  is  unsuitable. 
Air-passivity  appears  to  be  a  property  of  the  pure 
metal.  ~  A.  A.  Eldridge. 

Passivity  limit  in  mixed  crystals.  G,  Tam- 
Mann  (Z.  anorg.  Chem.,  1928,  169,  151 — 156).— If  it 
is  assumed  that  in  mixed  crystals  of  iron  and  chromium 
each  atom  of  the  latter  is  able  to  impart  its  power  of 
becoming  passive  when  brought  into  contact  with 


dilute  solutions  of  electrolytes  to  one  atom  of  iron, 
a  consideration  of  the  crystal  structure  leads  to  a 
value  for  the  minimum  amount  of  chromium  necessary 
to  produce  passivity  which  is  considerably  greater 
than  that  actually  found.  It  therefore  appears  that 
other  factors,  such  as  the  presence  of  foreign  sub¬ 
stances,  are  also  involved.  Van  Liempt  appears  to 
have  been  under  a  misapprehension  as  to  the  true 
nature  of  resistance  limits,  and  the  values  given  by 
him  for  mixed  crystals  of  molybdenum  and  tungsten 
(A.,  1927,  190)  are  therefore  to  be  rejected. 

R.  Cu  THILL. 

E fleet  of  catalysts  on  the  speed  of  flame,  infra¬ 
red  emission,  and  ionisation  during  the  com¬ 
bustion  of  carbon  monoxide  and  oxygen.  W.  E. 
Garner  and  G.  H.  Johnson  (J.C.S,,  1928,  280—298 ; 
cf.  A,,  1927,  184 ;  Johnson,  this  voL,  353).— Measure¬ 
ments  were  made  of  the  rate  of  emission  of  radiation, 
the  duration  and  magnitude  of  ionisation,  and  the 
speed  of  flame  for  mixtures  of  carbon  monoxide  and 
oxygen  to  which  various  catalysts  were  added.  It 
being  already  known  that,  the  loss  of  radiant  energy 
increases  with  the  introduction  of  water- vapour  into 
such  mixtures,  the  effect  of  introducing  other  substances 
containing  hydrogen  into  the  reaction  mixture  was 
observed.  A  new  experimental  arrangement  was 
devised  whereby  the  emission  of  radiation,  the  ionis¬ 
ation,  and  the  speed  of  flame  could  be  measured 
simultaneously.  The  standard  mixture  was  2  vols. 
of  carbon  monoxide  with  1  vol.  of  oxygen,  dried  for 
2  lirs.  over  commercial  phosphorus  pentoxide.  Its 
mean  radiation  on  explosion  was  6*00  X  106  g.-cal., 
and  its  mean  speed  of  flame  100  cm.  per  sec.  Addition 
of  1*95%  of  water  vapour  reduced  the  radiation  to 
1*63x10°  g.-eal.,  but  increased  the  flame  speed  more 
than  tenfold.  Similar  results  were  observed  with  the 
addition  of  ethyl  nitrate,  ethyl  iodide,  ethyl  bromide, 
and  chloroform.  Carbon  tetrachloride  acted  as  a 
negative  catalyst,  the  radiation  being  increased  and 
the  flame  speed  decreased.  Nitrogen  peroxide  was 
an  anomalous  case,  behaving  as  a  feebly  positive 
catalyst  in  a  dried  mixture,  but  as  a  negative  catalyst 
in  an  imperfectly  dried  mixture. 

Analysis  of  the  total  radiation  records  showed  that, 
except  for  small  residues,  radiation  ceases  abruptly 
at  times  dependent  on  the  nature  of  the  catalyst 
present.  Evidence  is  adduced  pointing  to  a  possible 
connexion  between  this  residual  radiation  and  the 
persistence  of  ions  in  the  gases  after  explosion. 

The  duration  of  steady  radiation  was  correlated 
with  the  duration  of  flame  within  the  bomb .  The 
bulk  of  the  radiant  energy  has  its  origin  in  the  wave- 
front  where  chemical  change  is  proceeding,  and  not  in 
the  hot  products  of  reaction. 

In  the  dry  gases,  two  waves  of  ionisation  accompany 
the  explosion  wave.  The  first  wave  corresponds  with 
the  explosion  wave  itself,  but  the  second  is  associated 
with  processes  occurring  some  distance  behind  the 
wave-front.  The  persistence  of  the  ionisation  asso¬ 
ciated  with  the  second  maximum  increases  as  the 
flame  passes  along  the  bomb.  It  is  suggested  that  the 
secondary  emission  of  radiation  in  explosions  of  carbon 
monoxide  and  oxygen  discovered  by  Ellis  and  V heeler 
is  caused  by  the  recombination  of  ions  produced 
behind  the  wave -front.  These  phenomena  disappear 
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in  the  presence  of  hydrogen.  Substances  containing 
hydrogen  increase  the  rate  of  attainment  of  thermal 
equilibrium  both  in,  and  behind,  the  explosion  wave. 

R.  A.  Pratt. 

Catalysis  of  hydrolytic  reactions  by  acids  and 
bases.  H,  von  Euler  and  A.  0 lander  (Z.  Elek- 
troehem.,  1927,  33,  527 — 532). — A  detailed  reply  to 
Skrabal’s  criticisms  (A.,  1927,  942)  of  the  theoretical 
principles  put  forward  by  Euler  (cf.  A,,  1921,  ii, 
498 ;  1926,  580).  "  H,  J.  T.  Ellinoham. 

Complex  homogeneous  catalysis  of  hydrogen 
peroxide  by  sodium  molybdate.  E,  Spitalski 
and  A.  Funk  (J.  Russ.  Phys.  Chem.  Soe,,  1028,  60, 
47— 74).— See  A.,  1927,  426. 

Catalytic  decomposition  of  sodium  hypo¬ 
chlorite  solutions.  I.  Mechanism.  J.  R.  Lewis 
(J.  Physical  Chem,,  1928,  32,  243—254;  cf.  Howell, 
A.,  1923,  ii?  634;  Chirnoaga,  A.,  1926,  916).— The 
mechanism  of  the  decomposition  of  sodium  hypo¬ 
chlorite  solutions  using  the  oxides  of  cobalt,  copper, 
and  iron  as  catalysts  lias  been  studied  by  two  methods, 
one  at  35°  and  the  other  at  30°,  the  first  being  that 
used  by  Walton  (A.,  1904,  ii,  319).  The  values 
obtained  by  this  method  for  where  x  Is  the 

volume  of  oxygen  evolved,  remain  constant  at  first 
and  then  decrease  after  20—30%  of  the  reaction  has 
been  completed ;  those  for  the  usual  unimoleetilar 
coefficient  increase  as  the  reaction  proceeds,  whilst 
the  greatest  constancy  is  given  when  h  is  of  the 
form  of  the  Freund lich  equation  given  by  Chirnoaga 
{he,  ciL)>  The  second  method,  in  which  a  fresh  supply 
of  hypochlorite  solution  is  passed  over  a  fixed  amount 
of  catalyst,  gives  constant  values  for  h=xjt  over  a 
wide  range  of  concentration  (46*5—34*2  g, /litre),  after 
which  k  diminishes  with  decreasing  concentrations 
of  the  hypochlorite.  The  rate  of  reaction  is  propor¬ 
tional  to  the  concentration  of  the  catalyst,  and  the 
values  of  by  the  first  method  and  im/km  by 

the  second  are  2*02  and  2*0,  respectively.  The 
decomposition  of  the  hypochlorite  is  considered  to  be 
due  to  the  formation  of  a  catalyst-hypochlorite  com¬ 
plex  with  subsequent  decomposition,  and  the  rate  of 
decomposition  remains  constant  so  long  as  the  catalyst 
surface  is  completely  covered  by  the  reactant. 

L.  S.  Theobald, 

Experiments  on  the  theory  of  heterogeneous 
reactions.  G.  Abhikari  and  J.  Felman  (Z. 
physikal.  Ghent.,  1928, 131,  347 — 362). — Iodine  reacts 
but  slowly  with  the  surface  of  pure  mercury,  although 
considerable  adsorption  takes  place.  The  produc¬ 
tion  of  mercuric  iodide  is  autoeafcalytie,  combination 
taking  place  with  appreciable  velocity  only  at  the  inter¬ 
face  between  the  throe  phases.  "  H.  F.  Gxllbe, 

Decomposition  of  carbon  monoxide  in  presence 
of  reduced  nickel.  S.  Horiba  and  T.  El  (Bull. 
Chem.  Soc.  Japan,  1928,  3,  18 — 25). — An  improved 
apparatus  is  described  whereby  reaction  velocities 
as  well  as  equilibrium  quantities  can  be  .measured. 
The  rapid  pressure  measurements  necessary  were  made 
possible  by  a  special  quartz  spring  manometer,  and 
precautions  were  taken  to  avoid  contamination  by 
grease  from  stopcocks.  At  230”'  the  reaction  became 
unimoleetilar  after  15  min.,  whilst  the  rapid  initial 


fall  in  pressure  is  explained  by  the  adsorption  of 
carbon  monoxide  on  the  reduced  nickel. 

S.  J,  Gregg. 

Hydrocarbon  synthesis  from  carbon  mon¬ 
oxide  and  hydrogen.  0,  C.  Ervins —See  B.,  1928, 
178. 

Catalytic  activity  of  metallised  silica  gels. 
IV.  Oxidation  of  methane.  L.  H.  Reyerson 
and  L.  E.  Swearingen  (J.  Physical  Chem.,  1928,  32, 
192—201 ;  cf.  Berl  and  Fischer,  A.,  1923,  i,  641 ; 
Tropsch  and  Roelen,  A.,  1924,  i,  253 ;  this  voL,  252). — 
Oxidation  of  methane  by  oxygen  in  the  presence  of 
metallised  silica  gels,  prepared  as  previously  described , 
lias  been  studied  over  the  temperature  range  200— 
400°.  The  copper,  platinum,  and  palladium  gels, 
but  not  the  silver  gel,  act  catalytieally,  promoting 
complete  oxidation  of  methane  to  carbon  dioxide 
and  water.  No  partly  oxidised  products  were  found. 
Both  the  silver  and  copper  catalysts  remove  oxygen 
from  the  gas  stream  in  the  initial  stages  of  the  reaction 
without  oxidation  of  the  methane,  and  then  the 
copper  or  copper  oxide  acts  as  a  catalyst  initiating 
the  reaction  at  200°.  The  platinised  gel  which  is  the 
most  active  catalyst  for  this  reaction  acts  at  240°,  the 
palladisecl  gel  at  330°,  and  the  efficiency  of  these  two 
catalysts  depends  on  the  oxygen  content  of  the  gas 
mixture.  An  optimum  concentration  ratio  of  methane 
to  oxygen  apparently  exists.  L.  S.  Theobald. 

Behaviour  of  methyl  alcohol  over  aluminium 
and  zinc  oxides.  H.  Adkins  and  P.  D.  Perkins 
(J.  Physical  Chem.,  1928,  32,  221— 224).— The  de¬ 
hydration  of  methyl  alcohol  over  the  temperature 
range  240—440°  has  been  investigated  by  the  methods 
and  with  the  catalysis  previously  described  (A., 
1925,  i,  626).  With  the  alumina  catalyst,  an  almost 
quantitative  conversion  of  the  methyl  alcohol  into 
dimethyl  ether  results  up  to  350°.  This  is  followed 
by  a  slight  decomposition  of  the  ether  between  350° 
and  380 %  after  which  decomposition  is  rapid.  With 
the  zinc  oxide  catalyst,  ether  formation  is  negligible 
and  decomposition  becomes  marked  above  325°. 
The  optimum  concentration  of  water  vapour  for 
maximum  hydration  of  the  dimethyl  ether  varies, 
at  a  constant  rate  of  flow,  with  the  amount  of  catalyst 
present.  L.  S.  Theobald. 

Corrosion  phenomena.  XII*  Apparent  con¬ 
tradiction  between  the  catalytic  influence  of 
silver  on  the  dissolution  of  zinc  in  acids  and  its 
position  in  the  overvoltage  series.  A.  Thiel 
and  J,  Eckell  (Z.  physikal.  Chem.,  1928,  132,  78 — 
82). — The  anomaly  is  ascribed  to  poisoning  of  the 
silver  by  zinc  salts.  H.  F.  Gillbe. 

Activation  of  the  dissolution  of  marble  by 
neutral  salts,  N.  Isgarischev  and  F,  S,  Scjiariro 
(J.  Russ.  Phys.  Chem.  Soc.,  1928,  60,  127 — 137). — 
See  A.,  1927/945. 

Acitivty  of  a  nickel  catalyst.  E.  J.  Lush. — 
Sec  B,,  1928,  182. 

Electrolytic  preparation  of  magnesium  from 
fused  fluorides  containing  magnesium  oxide. 
G.  Grube  [with  J.  Jaisle]  (Z.  Elektroehem.,  1927, 
33?  481 — 487). — The  f.  p.  of  mixtures  of  the  fluorides 
of  sodium,  barium,  and  magnesium  in  various  pro- 
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portions  have  been  determined  and  the  results  are 
expressed  on  a  triangular  diagram.  The  compound 
NaF,MgF2  has  in,  p.  about  1030°  and  the  existence 
of  a  compound,  BaF2,MgF2.  m  also  indicated.  Three 
ternary  eutectics  are  recognised  :  MgF2-BaP2,MgP2~ 
NaF,MglA  (850°);  BaP8fMgF#-BaFrNaF  ,MgF2 
(800°);  and  BaF2-NaF-NaF}MgF2  (750°).  Fused 
mixtures  of  various  compositions  containing  excess 
of  magnesium  oxide  were  electrolysed  using  an  iron 
cathode  and  a  graphite  anode.  The  mixture  corre¬ 
sponding  with  the  750°  eutectic  dissolves  most 
magnesium  oxide,  but  only  sodium  is  obtained  on 
electrolysis.  The  800°  eutectic  mixture  gives  sodium 
and  magnesium,  the  current  efficiency  for  the  de¬ 
position  of  the  latter  being  22 — 25%.  Electrolysis 
of  the  850°  eutectic  mixture  yields  only  magnesium 
at  900° ;  the  current  efficiency  is  about  50%,  the 
loss  being  attributed  to  volatilisation  and  formation 
of  “  anode  fog.”  Absence  of  sodium  deposition  in 
this  case  is  regarded  as  due  to  the  compound  NaF,MgF2 
dissociating  into  Mg‘*  and  NaF3"  ions  in  the  presence 
of  free  magnesium  fluoride.  H.  J.  T,  Ellingham. 

Preparation  of  a  catalyst  by  the  electrolytic 
corrosion  ol  nickel.  S.  Iki  (J.  Soe.  Chem.  Ind. 
Japan,  1928,  31,  1—9).— An  active  nickel  catalyst 
is  prepared  by  the  electrolytic  corrosion  of  nickel  in 
alkali  hydroxide  or  carbonate  solution  (0*05 — 0*1  N) 
containing  a  small  amount,  of  alcohol.  When  only 
an  alkali  salt  is  used  the  current  efficiency  of  corrosion 
is  very  low  and  the  product  is  oxidised  from  the 
nickelous  to  the  nickelic  state.  By  addition  of  3 — 5 
c.c.  of  alcohol  to  1  litre  of  the  solution  the  current 
efficiency  increases  remarkably  and  the  product  is 
nickelous  hydroxide.  Acetaldehyde  acts  in  the  same 
way  as  alcohol.  When  the  hydroxide  is  used  the 
nickelous  hydroxide  produced  tends  to  adliero  to 
the  surface  of  the  nickel  anode,  increasing  the  resist¬ 
ance;  this  tendency  is  small  when  the  carbonate  is 
used.  A  current  density  of  0*01 — 0*05  amp, /cm.2 
at  3—5  volts  is  used.  The  current  efficiency  of 
corrosion  decreases  with  increase  of  current  density. 
Alternating  current  alone  has  but  slight  effect  on  the 
anode.  The  nickelous  hydroxide  produced  is  easily 
separated  from  the  alkali.  The  efficiency  of  corrosion 
is  78%.  K.  Kashima. 

Electrodeposition  of  indium  with  dropping- 
mercury  cathode,  S.  Takagi  (J.C.S.,  1928,  301— 
306;  cL  A,,  1923,  ii,  119;  1924,  ii,  598;  1925,  ii, 
673,  678). — The  behaviour  of  acidified  indium  tri¬ 
chloride  solutions  when  electrolysed  with  a  dropping  - 
mercury  cathode  was  investigated,  the  results  being 
applied  to  the  determination  of  indium  in  the  presence 
of  zinc  and  gallium.  The  electrodeposition  from 
solutions  of  indium  trichloride  in  OJJf -hydrochloric 
acid  proceeded  reversibly  in  conformity  with  the 
i\ crust  logarithmic  equation.  The  normal  deposition 
potential  of  the  indium  ion  in  this  concentration  of 
acid  is  — 0*500  volt,  with  reference  to  the  normal 
calomel  electrode.  This  value  depends  on  the  con¬ 
centration  of  the  hydrochloric  acid,  being  more 
negative  the  higher  the  concentration.  The  sulphate 
ion  in  presence  of  an  insufficient  concentration  of 
hydrogen^  ions  appears  to  remove  indium  ions, 
probably  in  the  form  of  a  basic  salt*  For  the  detection 


and  determination  of  indium  in  metallic  gallium  and 
zinc,  the  metals  were  dissolved  in  hydrochloric  acid, 
the  free  acid  concentration  being  0*0/,  when  as 
little  as  10~5  mol.  of  indium  chloride  per  litre  could  be 
detected  and  determined.  The  deposition  potential 
of  gallium  could  not  be  determined  in  acid  solution. 

R.  A*  Pratt. 

Electrolytic  oxidation  of  formic  acid,  E. 
Muller  [with  G.  Hindemith]  (Z.  Eiektroehem.,  1927, 
33,  581—568 ;  cf.  A.,  1923,  i,  743). — Further  investig¬ 
ation  has  been  made  of  the  relations  between  anode 
potential  and  current  density  in  the  electrolysis  of 
a  M -formic  aeid-Jf -sulphuric  acid  solution,  using  as 
anode  material  (a)  rhodium,  (6)  platinised  platinum, 

(c)  platinum  coated  with  finely-divided  rhodium,  or 

(d)  palladium  coated  with  finely-divided  palladium. 

At  anodes  (a)  and  ( b )  the  current-potential  curves 
exhibit  two  distinct  branches,  one  (A)  lying  at 
potentials  about  1  volt  less  positive  than  the  oilier  (B). 
The  transition  from  A  to  B  occurs  by  a  sudden  jump. 
With  electrode  (d)  there  is  evidence  of  three  branches 
of  the  current-potential  curve,  and  with  (e)  and  (d) 
the  A  branch  is  broken  by  pulsations  between  normal 
values  of  the  potential  and  values  as  much  as  0*4 
volt  less  positive.  In  all  cases,  however,  curves 
obtained  by  decreasing  the  current  follow  the  B 
branch  until  the  current  is  practically  zero.  In  order 
to  explain  these  complex  relations,  a  theory  is 
developed  based  on  the  supposed  reactions  of  formic 
acid  and  formate  ions  adsorbed  in  a  polar  manner 
on  the  electrode  surface.  The  transition  from  the  A 
to  the  B  branch  is  regarded  as  due  to  superficial 
oxidation  of  the  anode  material.  Rise  of  temperature, 
or  addition  of  sodium  formate  instead  of  sulphuric 
acid,  causes  the  A  branches  of  the  curves  to  extend 
to  higher  current  densities.  In  special  experiments 
with  lOJf -formic  acid-Jf -sodium  formate  solution  at 
0  015  amp. /cm.2  at  anode  (c),  the  anode  potential 
fluctuated  periodically  between  —0*11  and  +0*33 
volt  (against  the  N -calomel  electrode),  whereas  with 
a  2 if -formic  acid -3/ -sodium  formate  solution  at 
0*21  amp. /cm.2  the  anode  potential  of  +1*290  volts 
remained  steady  when  once  established.  In  both 
cases,  however,  the  products  of  electrolysis  were 
hydrogen  and  carbon  dioxide  in  amounts  correspond¬ 
ing  exactly  with  the  equation  H*G02H  +2  faradays= 
H2+C02.  H.  J.  T.  Ellixgham. 

Anodic  oxidation  of  free  propionic  acid.  F. 
Muller  [with  H.  Schwab]  (Z.  Eiektroehem,,  1927, 
33,  568 — 57 1 )  .- — Contrary  to  statements  in  the 
literature,  freij  propionic  acid  can  readily  be  oxidised 
electrolyticall y,  Using  solutions  of  the  acid  in  2 iV- 
sulphurie  acid  in  a  diaphragm  cell  fitted  with  smooth 
platinum  electrodes,  the  current  efficiency  of  oxidation 
is  found  to  increase  with  the  current  density  and  the 
concentration  of  propionic  acid,  and  reaches  about 
98%  in  a  1  Oil/ -solution  at  0*09  amp. /cm.2  The 
main  products  of  oxidation  are  carbon  dioxide  and 
ethyl  propionate,  but  small  amounts  of  ethylene, 
carbon  monoxide,  and  pyruvic  acid  are  also  formed. 
Two  main  processes  appear  to  occur.  In  the  more 
important,  complete  oxidation  to  carbon  dioxide 
and  water  is  believed  to-  occur  by  way  of  lactic  acid 
and  pyruvic  acid.  In  the  other,  ethyl  propionate  is 
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produced  either  by  direct  oxidation  or  through  the 
intermediate  formation  of  ethyl  alcohol.  It  is  shown 
that  oxidation  of  lactic  acid  or  pyruvic  acid  in  2AT- 
sulphuric  acid  occurs  at  a  lower  oxidising  potential 
at  smooth  platinum  electrodes  than  is  required  for 
the  oxidation  of  propionic  acid,  so  that  the  former 
acids  do  not  accumulate  in  the  solution  during  the 
electrolysis  of  the  latter.  H.  J.  T.  Ellingham. 

Photochemical  yields  with  complex  light.  V. 
M.  Fadoa  and  N.  Vita  (Gazzctta,  1928,  58,  3—6; 
cf.  A.,  1926,  1014). — Prom  a  further  survey  of  their 
own  experiments  and  of  those  of  Berthoud  and 

or aii-Cy o lv  ^  528)  the  authors  consider  their 

view  justified,  that  the  sum  of  the  photochemical 
effects  produced  by  the  component  radiations  is 
different  from  and  in  general  greater  than  that  of  the 
resulting  complex  light,  not  only  owing  to  variations 
in  the  intensity  of  the  light,  but  also,  and  in  some 
cases  solely,  on  account  of  specific  effects  due  to 
variations  in  the  frequency  of  the  light.  The  reactions 
discussed  are  the  brom illation  of  cinnamic  acid,  the 
oxidation  of  hy  dr  iodic  acid,  and  the  decomposition 
of  ferric  oxalate.  0.  J.  Walker. 

Photochemistry  of  the  halogens.  Action  of 
bromine  on  ethyl  alcohol,  A.  Berthoud  and  J, 
Beeakeck  (J.  China,  phys,,  1928,  25,  28—39;  cf. 
Bugarszki,  2.  physikal.  Chem.,  1910,  71,  705).— The 
rate  of,  reaction  of  ethyl  alcohol  and  bromine  in  the 
presence  of  potassium  bromide  has  been  studied  in 
the  dark  and  under  various  intensities  of  blue  and 
violet  light.  Bugarszkfs  results  for  the  influence 
of  the  concentrations  of  alcohol  and  bromine  are 
confirmed,  but  the  retarding  influence  of  potassium 
bromide  is  less  than  stated  by  him.  Potassium 
bromide  retards  also  in  light.  It  is  considered  that 
the  effect  of  light  is  to  dissociate  bromine  molecules, 
and  that,  probably,  an  intermediate  compound,  EtO, 
is  formed.  The  reaction  is  too  complex  to  bo  analysed 
thoroughly  from  the  data  obtained, 

L.  F.  Gilbert. 

Photochemistry  of  the  halogens.  Action  of 
bromine  on  a-phenylcinnamonitrile.  A.  Ber¬ 
thoud  and  G.  Nicolet  (J.  Claim,  phys.,  1928,  25, 
40 — 64 ;  cf.  preceding  abstract). — This  reaction  has 
been  studied  in  the  dark  and  in  light ;  it  is  reversible. 
In  the  dark,  however,  the  inverse  reactions  are  slower 
than  found  by  Bauer  and  Moser  (A.,  1907,  i,  307), 
whose  reaction  vessels  (of  brown  glass)  did  not 
exclude  light  completely.  The  photochemical  results 
disagree  entirely  with  those  of  Plotnikov  (“  Lehrbuch 
der  Photochemie/’  1920,  250).  Expressions  are 
derived  which  describe  the  rate  and  Equilibrium  of 
the  reaction  under  different  conditions. 

L.  F.  Gilbert, 

Photochemical  union  of  hydrogen  and  chlorine, 
L.  Harris  (Proc.  Hat,  Acad.  ScL,  1928,  14,  110— 
112). — Hydrogen  and  chlorine  were  carefully  freed 
from  oxygen.  Chlorine  together  with  an  excess  of 
hydrogen  was  exposed  to  blue  light  and  the  quantum 
efficiency  of  the  union  measured,  A  minimum  yield 
of  6  X  105  molecules  of  hydrogen  chloride  per  quantum 
was  obtained.  W.  E.  Downey, 

Photochemical  decomposition  of  hydrogen 
iodide  ;  mode  of  optical  dissociation.  B.  Lewis 


(J.  Physical  Chem.,  1928,  32,  270—284;  cf.  A,, 
1927,  428;  this  vol.,  31).— Details  are  given  of  the 
results  previously  announced  on  the  photochemical 
dissociation  of  hydrogen  iodide  at  pressures  low 
enough  for  the  collision  frequency  to  be  comparable 
with  the  mean  life  of  the  excited  state.  Under  these 
conditions  the  quantum  efficiency  is  still  about  two, 
which  is  the  same  as  that  found  by  Warburg  for 
higher  pressures.  Hence,  hydrogen  iodide  is  con¬ 
sidered  to  dissociate  in  an  elementary  act  as  a  result 
of  the  absorption  of  radiation  without  the  necessity 
of  a  collision  (cf.  Stern  and  Volmer,  A.,  1920,  ii,  461). 
Further,  the  continuous  spectrum  shows  dissociation 
to  take  place  into  a  normal  hydrogen  atom  and  an 
excited  atom  of  iodine  in  the  metastablc  2 Px  state, 
any  excess  energy  being  dissipated  as  kinetic  energy. 
The  time  which  elapses  between  absoiption  and 
dissociation  is  less  than  2  X  10“10  sec.  The  decom¬ 
position  of  hydrogen  iodide  is  discussed  on  the  basis 
of  results  already  published.  L.  S.  Theobald. 

Measurements  of  velocity,  reaction  per  quan¬ 
tum,  and  effect  of  intensity  of  radiation  in  reac¬ 
tions  between  chromic  acid  and  organic  acids. 
A.  K.  Bhattacharya  and  N.  B..  Dear  (Z.  anorg. 
Chem.,  1928,  169,  381 — 393). — The  orders  of  the 
reactions  between  chromic  acid  and  the  following 
acids  in  sunlight  and  in  the  dark,  respectively,  are  : 
citric  acid,  2,  2*5 ;  tartaric  acid,  2,  3;  lactic  acid, 
3,  3.  Manganous  sulphate  accelerates  most  of  the 
reactions,  and,  except  with  the  reaction  with  tartaric 
acid  in  light,  reduces  the  order.  With  decrease  in 
the  order  of  the  reaction,  the  temperature  coefficient 
of  the  velocity  coefficient  usually  rises.  The  tem¬ 
perature  coefficient  for  the  reaction  in  the  light  is 
always  greater  than  unity,  and  less  than  that  of  the 
corresponding  reaction  in  the  dark.  In  all  the 
reactions,  numerous  molecules  react  for  each  quantum 
of  light  absorbed,  the  number  increasing  with  increase 
in  concentration  and  also  with  rise  in  temperature. 
It  is  therefore  concluded  that  Einstein’s  law  of  photo¬ 
chemical  equivalence  is  not  valid  for  exothermic 
photochemical  reactions.  The  rate  of  reaction  in 
either  presence  or  absence  of  manganous  sulphate  is 
directly  proportional  to  the  intensity  of  the  incident 
radiation,  except  in  the  reactions  with  citric  acid 
and  tartaric  acid  in  absence  of  manganous  sulphate, 
the  rates  of  which  are  proportional  to  the  square 
root  of  the  intensity  of  radiation,  XL  Cuthill. 

Luminescence  of  mercurous  chloride  of  stan¬ 
dard  purity.  J.  Kreeelka  (Nature,  1928,  121, 
457). — Pure,  dry  mercurous  chloride  exhibits  a 
greenisli-white  luminescence  when  stirred  with  a 
glass  rod ;  the  effect  lasts  for  about  5  sec.,  and  cannot 
be  again  produced  unless  the  rod  is  first  cleaned. 
Luminescence  is  also  produced  if  the  soiled  rod  is 
lightly  rubbed  with  a  dry  cloth. 

A.  A.  Eldridge. 

Tentative  hypothesis  of  the  latent  image.  IX. 
A.  P.  H.  Trivelli.— See  B.,  1928,  212. 

Action  of  sulphuric  acid  on  copper.  J.  G.  F. 
Deuce  (Chem.  Nows,  1928,  136,  81 — 83). — The  main 
reaction  which  occurs  when  copper  is  heated  at  130 — 
170°  with  twice  its  weight  of  concentrated  sulphuric 
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acid  is  represented  by  the  equation  GCu+6HaS04== 
4CuS04FCu2S+S02+6H20«  With  excess  of  acid  at 
270®  the  reaction  is  Cu q-2H2S04=CuS0,  +  2H20  + 
S02.  ~  B.  Cothill, 

Reduction  of  magnesium  pyrophosphate  by 
carbon.  K.  I).  Jacob  and  D.  S,  Reynolds  (J. 
Assoc,  Off,  Agric.  Chem.,  1928,  11,  128 — 132). — 
Mixtures  of  equal  weights  of  pure  finely -powdered 
magnesium  pyrophosphate  and  carbon  were  heated 
in  a  current  of  nitrogen  at  the  desired  temperatures 
for  definite  periods.  The  residues,  after  burning  oil 
the  carbon  below  800°,  were  analysed  for  magnesium 
oxide  and  phosphorus  pentoxidc,  and  the  percentage 
of  phosphorus  lost  by  volatilisation  was  calculated 
from  the  change  of  the  ratio  P2Os  :  MgO  of  the 
residues,  as  compared  with  that  found  for  the  pyro¬ 
phosphate  used.  The  loss  of  phosphorus  was  negligible 
below  975°.  Heating  for  1  hr.  at  1000°  resulted  in  a 
loss  of  2'5%  at  1050'°  of  12*5%,  and  at  1100°  of  32% 
of  the  total  phosphorus  originally  present. 

F.  R.  Ennos. 

Composition  of  bleaching  powder.  C,  T. 
Kingzett  (J.C.S.,  1928,  528). — Calcium  hypochlorite 
prepared  from  bleaching  powder  and  rapidly  dried 
between  sheets  of  filter-paper  has  the  composition 
Ca(C10)2,4H20,  being  mechanically  associated  with 
some  water.  This  formula  does  not  represent  its 
constitution  as  a  hydrate  of  calcium  hypochlorite 
(cf,  O’Connor,  B.?  1928,  88).  R,  A.  Pratt. 

Bleaching  powder.  VII.  Decomposition  of 
calcium  hypochlorite  by  heat  in  presence  of 
calcium  chloride.  S.  Urano  (J.  Soc,  Chem.  IikL 
Japan,  1928,  31,  40 — 52}. — The  decomposition  of 
calcium  hypochlorite  in  presence  of  large  amount  of 
calcium  chloride,  occurs  chiefly  according  to  the 
equation :  Ca(OG1}2+CaCl2==2CaO  +2Cla  (i)  and 
partly  according  to  the  equations  Ca(OCl)„— OaCL>  + 
02  (ligand  3Ca(0Cl)2=Ca(C103)2+2CaCl2  “(iii).  The 
evolution  of  chlorine  is  caused  by  the  mutual  reaction 
between  hypochlorite  and  chloride,  but  not  by 
expulsion  of  chlorine  monoxide;  reaction  (i)  is 
reversible.  The  phenomena  attending  the  decom¬ 
position  of  bleaching  powder  result  from  these  three 
reactions.  ’  K.  Kasiiima. 

Production  of  carbon  by  the  decomposition 
of  carbon  monoxide,  von  Wangenheim. — See 
B.f  1928,  140. 

Production  of  pure  carbon  at  low  temper¬ 
atures.  F.  Fischer  and  P.  Djlthey. — See  Bn 
1928,  146. 

Graphitic  acid  and  the  varieties  of  carbon 
obtained  by  its  decomposition.  U.  Hofmann 
(Ber.,  1928,  61,  [JB],  435 — 441). — Graphitic  acids, 
prepared  by  treatment  of  very  finely-divided  Ceylon 
graphite  with,  a  mixture  of  nitric  and  sulphuric  acids 
and  potassium  chlorate  (cf.  Kolilschtitter,  A,,  1910, 
ii,  151),  is  crystalline  and  yields  a  characteristic, 
well-defined  Rontgeii  spectrum  somewhat  similar  to 
that  of  graphite.  When  heated  cautiously  to  about 
2UQ-  it  decomposes  explosively  with  formation  of 
voluminous  carbon  I,9f  which  is  mcipiently  crysfcall- 
*ne  but  differs  from  graphite  in  the  extreme  smallness 
of  its  crystallites  and  the  distinctly  closer  proximity 


of  the  interference  lines  (002)  and  (111).  When 
strongly  compressed  it  becomes  denser  and  more 
suitable  for  Rout  gen  investigation  without  changing 
the  position  of  the  Hues  (cf.  Lowry  and  Morgan,  A., 
1925,  ii,  1053;  Ruff  and  others,  A.,  1927,  1138). 
When  graphitic  acid  is  heated  at  200°  under  pressure, 
t ho  “  carbon  II thus  produced  is  more  distinctly 
crystalline  and  its  Bontgen  spectrum  closely  ap¬ 
proximates  to  that  of  lustre  carbon  prepared  at  900° 
except  that  the  interference  lines  (002)  and  (111)  are 
closer.  When  the  graphitic  acid  is  decomposed 
under  sulphuric  acid  at  150°,  a  more  highly  crystalline 
11  carbon  HI  ”  is  obtained  in  which  the  arrangement 
is  similar  to  that  in  retort  graphite.  All  the  types 
of  carbon  derived  from  graphitic  acid  differ  from 
lustre  carbon  and  retort  graphite  in  the  remarkable 
sharpness  of  their  interferences.  H.  Wren. 

Gaseous  silicon  monoxide.  IL  F,  Roniioeffbr 
(. Z ,  physikal.  Chem.,  1928,  131,  363 — 365) . — Ultra¬ 
violet  absorption  spectra  indicate  the  formation  of 
considerable  quantities  of  gaseous  silicon  monoxide 
during  the  reduction  of  the  dioxide  by  carbon  at 
1500°.  H.  F.  Gillbe. 

Compounds  of  hydrated  silica  and  ammonia. 
W.  Bii/rz.  (Z.  Elektrochem.,  1927,  33,  491 — 497). — 
Preparations  of  hydrated  silica  prepared  by  methods 
described  by  Schwarz  (A.,  1924,  ii,  753 ;  1925,  ii, 
222)  were  treated  with  liquid  ammonia  in  a  special 
extraction  apparatus,  until  no  more  water  could  be 
extracted.  The  composition  and  vapour  pressure  of 
the  products  were  examined  at  various  temperatures. 
From  mefcasilicic  acid  the  product  had  the  com¬ 
position  6Si02,2H20,4MH3  at  — 78*5°,  but  with  rise  of 
temperature  it  loses  ammonia  in  stages  of  one  mole¬ 
cule,  and  finally  yields  the  compound  0SiO2,2H2O,NH3 
which  is  stable  at  the  ordinary  temperature.  This 
result  supports  the  view  that  the  mini  mum  mole¬ 
cular  formula  for  metasilieie  acid  is  6Si00,GH20. 
Partly  dehydrated  mefcasilicic  acid  preparations  gave 
on  treatment  with  ammonia  the  same  compounds 
as  the  original  substance  yielded.  Treatment  of 
disilieic  acid  with  ammonia  yielded  the  additive 
product  2Si0a,H20,KH3,  Since  this  loses  ammonia 
in  a  continuous  and  not  a  step-wise  manner  when 
examined  in  the  tensimeter,  there  is  no  evidence  that 
the  molecular  formula  of  disilieic  acid  is  more  com¬ 
plex  than  2Si02,H20.  From  similar  experiments 
with  the  so-called  “  granitic  acid/1  3Si02,2H20,  and 
with  a  preparation  having  the  composition  of  “  tri- 
silicic  acid,*"  3Si02,H20,  it  is  concluded  that  these 
arc  not  definite  compounds  but  mixtures  of  meta- 
and  di-silicic  acids  and  of  disilieic  acid  and  silica, 
respectively  (cf.  Schwarz,  A.,  1926,  1112).  X-Ray 
examination  supports  these  conclusions.  A  few 
experiments  on  the  extraction  of  silica  gels  with 
ammonia  did  not  lead  to  the  isolation  of  any  definite 
compounds.  Hence  only  two  definite  silicic  acids 
appear  to  exist.  To  prepare  these  substances  the 
corresponding  sodium  salts  must  be  used  as  the 
starting  material,  since  subsequent  conversion  of  one 
acid  into  the  other  has  not  been  observed  to  occur. 
The  wider  application  of  the  ammonia  extraction 
process  to  the  study  of  the  constitution  of  hydrates 
is  referred  to.  H.  J.  T.  Ellingham. 
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Preparation  and  properties  of  some  german- 
ous  salts.  J.  Bardet  and  A.  Tckakiiuan  (Compt. 
rend.*  1928,  186,  037 — 638) . — Brown  germanous 
oxide  is  produced  with  small  quantities  of  germanous 
hydride,  by  the  reduction  of  germanie  salts  with 
zinc  and  25%  sulphuric  acid.  It  is  stable  when  dry 
and  almost  insoluble  in  hydrochloric  or  sulphuric 
acid,  and  may  be  used  for  the  detection  of  0*1  mg. 
of  germanium  by  means  of  titration  with  a  solution 
of  potassium  permanganate.  By  reduction  with 
hypophosphorous  and  hydrochloric  acids  at  100° 
for  2  hrs,,  followed  by  neutralisation  in  the  cold 
with  ammonia,  the  orange-yellow  hydroxide  is  pro¬ 
duced.  It  is  very  soluble  in  alkalis  and  in  hydro¬ 
chloric  or  hydrobromic  acid,  but  not  in  hydrofluoric 
acid,  whilst  sulphuric  acid  dehydrates  it  and  forms 
the  soluble  brown  oxide.  Hydriodic  acid  and 
oxidising  agents  convert  it  into  a  red,  insoluble  iodide, 
and  into  the  dioxide,  respectively.  The  hydrochloric 
acid  solution  yields  the  chloride  (GeCl2),  which  is 
hydrolysed  by  water  to  a  white  oxychloride,  and  is  a 
strong  reducing  agent.  The  bromide  behaves  similarly, 
but  the  fluoride  is  stable  towards  water.  Hydrogen 
sulphide  precipitates  the  orange-red  sulphide  (GcS) 
from  solutions  of  the  above  salts.  J.  Grant. 

Oxidation  of  hydrazine.  VIII.  Mono-de- 
eleetronators  and  di~de-electr  onators .  R.  E. 
Kirk  and  A.  W.  Browne  (J.  Amer,  Chem.  Soc., 
1928,  50,  337 — 347  ;  cf.  A.,  1916,  ii,  245).— Oxidation 
is  regarded  as  a  process  of  de-electronation,  and  the 
similarity  in  behaviour  of  various  oxidising  agents 
towards  hydrazine  is  explained  on  the  ground  that 
mo  no  -  de-elec  trona  tors — i .  e . ,  oxidising  agents  which 
accept  one  electron  only  per  active  unit — yield 
ammonia  as  the  only  by-product,  whereas  di-dc- 
electronators  yield  both  ammonia  and  azoimidc. 
Many  examples  are  considered  in  detail  from  this 
point  of  view,  S.  K.  Tweedy. 

Sodium  pyrophosphates,  J.  R.  Partington 
and  H.  E.  Wallsom  (Chem.  News,  1928,  136,  97 — 
100) . — Repetition  of  the  work  of  Salzer  (A.,  1895, 
ii,  14)  and  Giran  (A.,  1902,  ii,  549)  confirms  the 
existence  of  the  salts  Na3HP207,  Na3HP207,H30, 
Na3HP207,4H20,  and  NaH3P207  and  establishes  the 
existence  of  the  salt  Na3HP207,5H20.  The  salt 
formed  on  heating  trisodium  pyrophosphate  has  the 
composition  Na6P4013  and  is  possibly  a  polymerised 
metaphosphate.  For  analysis,  pyrophosphates  arc 
boiled  with  a  large  excess  of  dilute  hydrochloric  acid 
for  2  hrs.,  and  for  a  further  10  min.  with  magnesia 
mixture.  J.  S.  Carter. 

Sodium  tMopyr ©phosphates,  H.  E.  Wall¬ 
som  (Chem.  News,  1928,  136,  113 — 115). — Sodium 
ih  io pyrophospha tes,  Na2H2P2S7,  Na3HP2S7,  Na4P2S7, 
Na6P4S13,  and  Na2HPS4,  have  been  prepared  by  the 
action  of  sodium  sulphide  or  hydrosulphide  on 
phosphorus  pentasulphide.  They  are  easily  decom¬ 
posed  by  water  with  the  production  of  "hydrogen 
sulphide  and  generally  also  of  sulphur. 

Cl  W.  Gibry* 

Vanado  -vanadates.  G.  Canneri  (Gazzetta, 
1928,  58,  6 — 25). — A  study  was  made  of  the  com¬ 
pounds  containing  q  unique  valent  and  quadrivalent 
vanadium  obtained  by  fusing  in  the  required  pro¬ 


portions  vanadic  anhydride  with  salts  of  the  alkali 
metals,  and  especially  of  the  evolution  of  oxygen 
which  accompanies  the  cooling  of  such  molten  systems 
(cf.  Prandtl,  A.,  1905,  ii,  170).  This  evolution  occurs 
appreciably  only  when  salts  of  the  alkali  metals  or 
of  thallium  are  used,  and  is  independent  of  the  anion 
with  which  the  metal  is  combined.  The  systems 
V2(VNa20,  V2(VK20,  V205~Li20,  and  V205-T120 
have  been  investigated  thermally  and  diagrams  of 
state  constructed.  These  show  that  vanadic  anhydr¬ 
ide  forms  with  the  oxides  of  the  alkali  metals  and  of 
thallium  three  definite  compounds  corresponding 
with  the  meta-,  pyro-,  and  ortho-vanadates.  The 
evolution  of  oxygen  is  accompanied  by  the  formation 
of  compounds  of  vanadic  anhydride  with  its  reduction 
product  V204  of  the  type  xV20 5  V204 , zM20 ,  where 
M=Na  or  K  (vanado -vanadates).  By  fusing  vanadic 
anhydride  with  the  alkali  carbonates,  the  compounds 
having  the  following  values  of  x,  y,  and  z,  respectively, 
have  been  obtained  for  sodium  and  potassium  : 
5,  1,  1;  4,  1,  1 ;  4,  1,2;  1,  1,  1,  and  in  addition  for 
sodium  the  compound  5,  1,  3.  O.  J.  Walker. 

Antimonic  acid.  A,  Lottermoser  (Z.  Elektro- 
chem,,  1927,  33,  514 — 518). — So-called  “  soluble 
antimonic  acid  55  was  prepared  by  gradual  addition 
of  antimony  pcntachloride  to  water  at  0°,  and  solu¬ 
tions  of  the  filtered  and  washed  product  were  made. 
During  dissolution  to  a  clear  liquid,  the  electrical 
conductivity  increases ;  afterwards,  it  decreases 
rapidly  and  then  more  slowly,  approaching  a  limiting 
value,  whilst  the  solution  gradually  becomes  opal¬ 
escent.  Rise  of  temperature  raises  the  limiting 
value  somewhat  and  greatly  increases  the  rate  at 
which  it  is  approached,  but  varying  the  initial  con¬ 
centration  of  the  solution  has  practically  no  effect 
on  the  limiting  value,  unless  the  concentration  is 
below  about  0*1%.  It  is  concluded  that  the  more 
concentrated  solutions  become  saturated  with  a 
mixture  of  complex  hydrated  acids,  whereas  more 
dilute  solutions  remain  iinsaturated  with  respect  to 
this  mixture.  Determinations  of  the  pR  value  of  the 
solutions  by  means  of  indicators  gave  similar  results, 
and  ultramicroscopical  examination  showed  that, 
whereas  in  the  more  concentrated  solution  ageing  led  to 
a  notable  increase  in  the  number  of  colloidal  particles, 
no  such  increase  was  observed  in  the  more  dilute 
solutions.  Conductometric  titrations  of  concentrated 
fresh  solutions  with  lithium,  sodium,  or  potassium 
hydroxides  (MOH)  gave  breaks  in  the  titration  curves 
when  the  ratio  M  :  8b  was  1  :  3  and  1  :  2,  With  the 
corresponding  aged  solutions,  however,  the  breaks 
occurred  at  different  points  with  different  alkalis 
and  these  points  did  not  in  general  correspond  with 
simple  ratios  of  M :  Sb.  With  very  dilute  solutions 
the  titration  curves  are  unchanged  by  ageing  and 
exhibit  only  one  break,  the  position  of  which  is 
independent  of  the  nature  of  the  alkali  used,  but 
does  not  represent  a  simple  ratio  of  M  :  Sb.  Con¬ 
ductometric  titrations  of  potassium  pyroantimonate 
solutions  with  hydrochloric  acid  are  also  recorded. 

H.  J.  T.  Ellingham. 

Change  in  composition  of  compressed  air  after 
long  storage  in  a  steel  cylinder.  A,  F.  Sereque 
(J.  Amer,  Chem .  Soc,,  1928,  50,  419).— -The  percent- 
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ages  of  oxygen  and  of  carbon  dioxide  in  compressed 
air  decreased  by  Odj  and  0*01,  respectively,  after  17 
years"  storage  in  a  steel  cylinder.  S.  K.  Tweedy. 

Higher  polythionic  acids.  I.  Hexathionic 
acid.  E.  Weitz  and  F.  Ackterberg  (Ber.,  1928, 
61,  \B\  399 — 408). — Potassium  hexathionate  is  pre¬ 
pared  by  the  addition  of  a  solution  of  potassium 
nitrite  (1  mol.)  and  potassium  thiosulphate  (about 
3  mo  Is.)  to  well-cooled  hydrochloric  acid.  The 
mixture  is  vigorously  shaken  until  the  colour  passes 
through  brown  and  green  to  yellow,  after  which 
the  nitrous  fumes  arc  removed  in  a  current  of  air, 
leaving  a  solution  having  an  odour  of  sulphur  dioxide ; 
It  is  preserved  in  a  freezing  mixture  until  it  becomes 
almost  colourless.  Precipitated  potassium  chloride 
is  removed  and  the  filtrate  concentrated  under 
diminished  pressure,  whereby  potassium  hexath foli¬ 
ate,  mixed  with  potassium  chloride,  separates.  The 
chloride  is  removed  by  water  and  the  residue 
washed  with  alcohol  and  ether.  The  mother-liquors 
from  the  hexathionate  contain  considerable  quantities 
of  potassium  tetrathionate.  The  production  of  the 
latter  compound  is  readily  explained  cither  by  the 
intermediate  formation  of  nitrosylt-hiosulphuric  acid 
or  as  a  simple  oxidation  of  the  thiosulphate,  but  the 
mode  of  formation  of  the  hexathionate  is  obscure. 
The  smallest  proportion  of  nitrite  required  to  prevent 
precipitation  of  sulphur  when  the  solution  is  acidified 
depends  on  the  presence  or  absence  of  air  and  on  the 
concentration  of  nitrite  and  thiosulphate  in  the 
solution.  Potassium  hexathionate  is  stable  when 
dry,  but  readily  decomposes  in  aqueous  solution  with 
formation  of  sulphur  or  a  higher  polythionate. 
Addition  of  acid  stabilises  the  solutions.  It  crystall¬ 
ises  with  difficulty  from  aqueous  or  feebly  acidic 
solutions,  most  readily  from  such  as  contain  con¬ 
siderable  amounts  of  mineral  add;  from  these  solu¬ 
tions  It  can  be  salted  out.  Like  the  pentathionates, 
it  deposits  sulphur  when  treated  with  alkali,  gives 
yellow  and  yellowish-white  precipitates  with  mercur¬ 
ous  nitrate  and  mercuric  chloride,  no  reaction  with 
copper  sulphate,  and  a  brown  coloration  passing  into 
a  black  precipitate  with,  ammoniacal  silver  solution. 
It  is  more  rapidly  decomposed  than  pentathionates 
by  dilute  ammonia,  tetrathionate  being  the  first 
isolable  product;  sodium  carbonate  solution  behaves 
similarly.  Alkali  sulphite  rapidly  converts  hexa¬ 
thionate  into  trithionate.  Potassium  hexathionate 
gives  crystalline  precipitates  with  hexammine-eobaltic 
and  -chromic  chlorides  and  nitrates  and  with  trayis- 
dichlorodiethylenediaminecobaltic  chloride ;  this  be¬ 
haviour  is  also  shown  by  the  lower  polythionates 
towards  the  last-mentioned  reagent.  The  anhydrous 
benzidine  salts  of  hexa-,  pent  a-,  tetra-,  and  t-ri-thionic 
acids  are  described.  Preliminary  examination  of 
\\  ackenroder’s  solution  discloses  the  absence  of 
hexathionic  acid  and  presence  of  acids  containing  a 
larger  proportion  of  sulphur.  H.  Week. 

Reactions  in  liquid  hydrogen  sulphide.  III. 
Thxohydrolysis  of  chlorides*  A.  W»  Ralston  and 
J:  A.  Wilkinson  (J.  Amer.  Oh  era.  Soe,,  1928,  50, 
258—264 ;  ef,  Quam  and  Wilkinson,  A.,  1925,  Ii, 
542), — Metallic  chlorides  are  mostly  insoluble  in 
liquid  hydrogen  sulphide,  except  those  of  zinc,  bivalent 


mercury,  aluminium,  and  ter  valent  iron,  the  last- 
named  forming  a  white  precipitate  of  ferrous  chloride. 
Mercuric  chloride  is  thiohydrolysed  to  the  black 
sulphide  which  later  turns  red ;  the  iodide  crystallises 
out  in  the  yellow  form,  which  becomes  red.  insoluble 
mercurous  chloride  reacts  to  give  mercurous  hydrogen 
sulphide  as  a  brown,  gelatinous  mass ;  cuprous 
chloride  and  silver  chloride  are  also  thiohydrolysed. 
Boron  trichloride  yields  white  crystals  of  BCb312H2S. 
Chlorides  of  noil-metallic  elements  which  are  readily 
hydrolysed  by  water  are  either  soluble  in  liquid 
hydrogen  sulphide  in  all  proportions  without  change 
(e.0.,  carbon  tetrachloride ;  silicon  tetrachloride, 
which,  however,  produces  a  little  silicon  disulphide 
when  kept  for  several  weeks  at  the  ordinary  tem¬ 
perature;  and  tin  tetrachloride,  which  slowly  pro¬ 
duces  stannic  sulphide  at  the  ordinary  temperature) 
or  else  form  thiohydrates,  additive  products,  or 
sulphides  (e.gn  titanium  tetrachloride,  which  forms 
the  compound  2TiCl4,H2S ;  cf.  Blitz  and  Kcuneeke, 
A.,  1925,  ii,  980),  possibly  together  with  a  thio- 
hydrate ;  phosphorus  trichloride,  which  produces 
trisulphide  at  the  ordinary  temperature;  phosphorus 
and  antimony  pcntaehlorides,  which  form  the  respect¬ 
ive  thiochlorides,  PSC13  SbSCl3 ;  bismuth  trichloride, 
which  yields  an  orange-red  solid,  BiSCl,BiCl3),  The 
conductivities  of  some  saturated  solutions  of  metal 
chlorides  in  liquid  hydrogen  sulphide  are  recorded ; 
the  specific  conductivity  of  the  pure  solvent  is  I X  10~u 
olim’' 1  at  about  —80°.  S.  Iv.  Tweedy. 

Molybdates  of  lanthanum  and  sodium.  G. 
Carobbi  (Gazzetta,  1928.  58,  53—56 ;  cf.  Carobbi 
and  Tancrcdi,  following  abstract). — At  25°  the  follow¬ 
ing  two  compounds  are  formed  ; 

La.,(MoO ,)35Na2Mo0.j,2H.>0  and 
La2(MoQ4)3.2Na2Mo04,3H00. 

O.  J,  Walker. 

Tungstates  of  cerium  and  sodium.  G.  Carobbi 
and  G.  Tancredx  (Gazzetta,  1928,  58,  45 — 52 ;  cf. 
A.,  1926,  810).— The  system  Oe2(WO4)3~Na2W04- 
Ho0  lias  been  studied  at  25°.  The  three  compounds 

Ce2(W04)3,Na2W04,l  1H20 ; 

Ce2( W04)3, 3Na AVOd,  1 6HaO,  and 
Ce2( W 04 )s ,  5N a2W04 ,  2  3  H30  are  shown  to  exist.  They 
are  crystalline  and  stable  in  air.  The  dehydration 
of  these  salts  by  means  of  calcium  chloride  or  sulphuric 
acid  is  not  effected  at  a  constant  velocity;  this  fact 
points  to  the  possible  existence  of  other  hydrates. 

O.  J.  Walker. 

Tungsten  carbides  and  their  applications.  F. 
Skaoty  (Z.  Elektrochera.,  1927,  33,  487—491}.— 
The  products  obtained  by  heating  tungsten  powder 
with  lamp -black  in  hydrogen  or  in  a  vacuum  at  1400s 
or  2000°  by  means  of  a  carbon- tube  furnace  or  a 
tungsten -wire  furnace  have  been  examined  by  chemical 
analysis  and  by  X-ray  methods.  The  carbides  W2C 
and  WC  are  recognised.  These  compounds  are  also 
produced  by  heating  a  tungsten  wire  electrically  in 
an  indifferent  gas  (hydrogen  or  a  mixture  of  hydrogen, 
and  nitrogen)  containing  a  small  proportion  of  meth¬ 
ane.  Wires  carburised  in  this  way  have  their  carbon 
content  removed  again  if  the  methane  concentration 
falls  below  a  certain  critical  value  dependent  on  the 
temperature  and  the  composition  of  the  indifferent 


382 


BRITISH  CHEMICAL  ABSTRACTS.— A. 


gas.  The  .graph  of  the  critical  concent  rat  ion  of 
methane  in  hydrogen  against  temperature  exhibits 
three  branches,  of  which  two  correspond  with  WO 
and  W2C,  respectively,  whilst  the  third,  which  lies 
above  2400° 3  may  correspond  with  the  carbide  W3C 
found  by  Ruff.  The  development  of  the  alloy 
M  Widiametall  ”  (tungsten,  cobalt,  carbon)  now  pro¬ 
duced  by  Tried.  Knrpp  A,-G.  is  referred  to. 

H.  J.  T.  Ellingham. 

Oxidations  with  fluorine,  F.  Fiouter  (Z. 
Elektrochem.,  1927,  33,  513— 514).— Mainly  a  review 
of  published  work.  W.  Rladergroen  has  shown  that 
fluorine  reacts  with  phosphoric  acid  or  phosphate 
solutions  giving  pcrpho&phatcs.  E.  Brunner  finds 
that  in  the  oxidation  of  chromic,  th  alio  us,  or  mangan¬ 
ous  salts  with  fluorine,  the  reaction  proceeds  smoothly 
only  when  the  sulphates  are  used ;  this  is  regarded 
as  due  to  the  intermediate  formation  of  sulphur 
tetr oxide.  It  is  concluded  that  all  oxidations  with 
fluorine  arc  almost  completely  paralleled  by  electro¬ 
lytic  oxidations  at  platinum  anodes. 

H.  J.  T,  Ellingham. 

Black  nickel  oxide.  G.  Lijnde  (Z.  anorg.  Chem., 
1928,  169,  405—406). — A  reply  to  Le  Blanc  and 
Saclise  (this  vol,,  142).  '  R.  Cutiiill. 

Oxidation  states  of  ruthenium  in  its  halide 
compounds,  W.  R,  Crowell  and  I).  M.  Yost 
(J.  Amer.  Chem,  Boc.,  1928,  50,  374— 381).— Ruth cn- 
inm  compounds  in  hydrochloric  acid  solution  are 
reduced  by  potassium  iodide  to  the  tervalent  state, 
in  agreement  with  the  conclusions  of  Ruff  and  Vidic 
(A,,  1925,  ii,  480).  Ruthenium  hydroxide  prepared 
by  the  method  of  Krauss  and  Kukentlial  (A.,  1924, 
ii,  196)  contains  both  tervalent  and  quadrivalent 
ruthenium.  If  the  hydrochloric  acid  solution  of  the 
hydroxide  is  chlorinated,  all  the  ruthenium  is  con¬ 
verted  into  the  quadrivalent  state,  and  electrometric 
titration  ot  the  solution  with  titanous  sulphate,  both 
before  and  after  chlorination,  shows  an  end -point 
when  all  the  ruthenium  is  reduced  to  the  tervalent 
and  not  the  bivalent  state  (cf.  ZintI  and  Zaimis,  A., 
1927,  533).  The  dark  blue  compounds  formed  when 
the  titanous  sulphate  is  in  slight  excess  arc  com¬ 
pounds  of  bivalent  ruthenium,  ft  ruthenium  chloride 
is  digested  with  bromine  and  hydrobronne  acid,  and 
evaporated  with  potassium  bromide,  a  black  sail 
containing  quadrivalent  ruthenium  is  obtained,  prob¬ 
ably  K2RuBr5OH,  S.  EL  Tweedy. 

Iridium  fluorides.  0.  Ruff  and  J.  Fischer 
(2.  Elektrochem.,  ^  1927,  33,  560— 561).— For  the 
preparation  of  iridium  hexafluoride  and  penta- 
fluoride  by  the  passage  of  pure  gaseous  fluorine  over 
heated  finely-powdered  iridium,  tho  in  eta-1  was  con¬ 
tained  in  a  boat  of  calcined  fluorspar  supported  in  a 
tube  of  the  same  material  and  heated  electrically. 
Vessels  of  fluorspar  calcined  at  1280*  are  resistant  to 
fluorine  at  high  temperatures  and  arc  readily  worked 
mechanically  by  means  of  an  emery  wheel.  For 
analysis  of  the  hexafluoride,  reaction  with  sodium 
carbonate  in  a  platinum  crucible  was  earned  out  at 
tho  temperature  of  liquid  air.  Subsequent  heating 
to  redness  Yielded  insoluble  iridium  oxide,  which  was 
reduced  to  the  metal  and  weighed.  The  atomic  ratio 
of  iridium  to  fluorine  obtained  in  this  wav  was 


1  : 13*08.  Some  properties  of  iridium  hexafluoride 
and  pentafluoridc  are  described. 

H.  J.  T,  Ellingham. 

Magnitude  of  observation  errors  in  chemical 
analysis.  B.  D,  Hartong  (Chem.  Weekblad,  1928, 
25.  105—100;  cf.  Goudriaan,  this  vol.,  202).—  A 
criticism  of  the  calculations  in  the  earlier  paper. 
The  employment  of  approximated  atomic  weights 
does  not  necessarily  lead  to  errors  as  serious  as 
appears ;  tho  error  introduced  by  using  107*9  for  the 
atomic  weight  of  silver,  for  example,  is  only  0*02 
and  not  0*1 .  The  method  of  calculating  the  cumul¬ 
ative  effect  of  errors  is  also  criticised. 

S.  I.  Levy. 

Drop  reactions.  F,  Feigl  (Mikrochem.,  1928, 
6,  50— 62) —A  claim  for  priority.  Many  of  the  drop 
reactions  recently  described  by  Tananaev  and  his 
co-workers  (A.,  1925,  ii,  324;  1927,  22-3,  1159)  had 
been  described  by  Feigl  and  his  co-rvorkers  several 
years  previously.  A,  R.  Powell, 

Determination  of  dissolved  gases  in  water. 
IT.  Richter. — See  B.,  1928,  214. 

Measurement  of  gases  dissolved  in  water. 
L.  I)  unoyer  (J.  Pliys.  Radium,  1928,  [vi],  9,  1—12). 
—A  more  detailed  account  of  work  already  published 
(A.,  1927,  845). 

Determination  of  hydrogen-ion  concentration 
in  very  small  volumes  of  liquid.  S.  Girgolov 
and  J.  Schokov  (Z,  ges,  exp.  Med.,  1927,  56,  710— 
713;  Chem.  Zcntr.,  1927,  ii,  1809). — An  iridium 
electrode,  made  by  depositing  an  iridium  mirror  on 
a  fine  glass  capillary,  is  employed  in  place  of  a 
platinised  platinum  wire.  A.  A.  Eldbidge. 

Applicability  of  the  quinhydrone  electrode  in 
electrometric  titration.  A.  Rabinovitsch  and  V, 
Kargin  (Papers  Pure  Appl.  Chem.  Karpov  Inst., 
Bach  Festschr.,  1927,  3—33;  Chem.  Zentr.,  1927, 
ii,  1054), — Strong  acids  can  be  titrated  with  the 
quinhydrone  electrode  in  all  concentrations ;  with 
dilute  weak  acids  the  quinhydrone  electrode  shows 
at  >6  smaller  pn  values  than  does  the  hydrogen 
electrode.  The  inflexion  point  of  the  titration  curve 
is  reached  with  greater  quantities  of  alkali  than  when 
the  hydrogen  electrode  is  employed.  Presumably 
the  hydrogen-ion  concentration  of  the  solution  is 
increased  by  dissociation  of  the  quinol,  atmospheric 
oxidation  of  the  quinol  in  alkaline  solution  tending 
to  reduce  it.  The  deviation  is  maximal  at  10, 
and  is  smaller  in  the  presence  of  buffers. 

A.  A.  Eldbidge. 

[Theory  of  end-point  in  electrometric  titration,] 
Correction,  E.  13.  Eastman  (J.  Amer.  Chem.  Soc,, 
192S,  50,  418). — An  algebraical  error  in  the  previous 
paper  (A,,  1925,  ii,  594)  is  corrected.  The  result 
obtained  by  Roller  (this  vol.,  262)  concerning  the 
limiting  strength  of  acid  necessary  for  an  inflexion 
point  to  appear  during  titration  with  a  strong  base 
is  confirmed.  ’  S.  It.  Tweedy. 

Simple  continuous-reading  method  of  electro¬ 
metric  titration  with  bimetallic  electrodes, 
N.  H.  Furman  and  E.  R.  Wilson,  join  (J.  Amer. 
Chem.  Soc.,  1928,  59,  277— 283).— Platinum  and 
tungsten  wires  are  dipped  into  (fi.y.)  the  reducing 
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solution,  and  connected  in  series  through  a  variable 
high  resistance  and  a  galvanometer.  The  oxidising 
agent  is  added  a  drop  at  a  time;  the  graph  of  the 
galvanometer  readings  (ordinate)  against  volume  of 
reagent  added  is  exactly  analogous  to  the  graphs 
obtained  potentiometrically,  there  being  a  sudden 
permanent  change  in  P.D.  at  the  end-point.  This 
“  galvanometer  method  >f  is  as  accurate  as  the 
potentiometrie  method.  S.  K.  Tweedy. 

Simple  bimetallic  electrode  systems  lor 
potentiometrie  titrations.  I.  Application  of 
platinum-gold  amalgam  system  to  certain 
oxidation-reduction  titrations.  II.  Notes  on 
the  use  of  the  platinum-gold  electrode  system. 
N.  II.  Borman  (J.  Amor.  Chem.  Soc.,  1928,  50, 
268 — 273.  273 — 211), — I.  Amalgamated  gold  elec¬ 
trodes  behave  like  calomel  electrodes  in  solutions 
containing  chloride  and  like  mercurous  sulphate  elec¬ 
trodes  in  solutions  containing  sulphate.  The  con¬ 
struction  of  small  amalgamated  gold  electrodes  is 
described ;  they  are  suitable  for  use  as  reference 
electrodes  in  oxidation-reduction  titrations  (ferrous 
iron  with  potassium  permanganate  and  dichromate, 
and  with  vanadic  acid)  in  solutions  as  dilute  as 
0*05 A7 ;  they  also  serve  as  indicator. electrodes  for 
certain  precipitation  reactions,  and  for  following  the 
neutralisation  of  hydrochloric  and  sulphuric  acids. 

11.  A  sharp  change  in  E.M.F.  occurs  at  the  end¬ 
point  of  some  oxidation-reduction  reactions  (e.p., 
potassium  permanganate  and  ferrous  sulphate)  in  0  1 
or  0*05A-solution$.  The  chief  disadvantage  of  the 
amalgamated  gold  electrode  system  is  the  variable 
nature  of  the  readings  for  the  same  type  of  titration. 

S-  K.  Tweedy. 

Determination  of  combined  water  in  natural 
sulphates.  0.  SebedIk  (Chem.  Obzor,  1927,  2, 
46—49;  Chem.  Zentr,,  1927,  ii,  962). — Minerals  con¬ 
taining  alunitc,  a  colloidal  mixture  of  silica  and 
alumina,  quartz  crystals,  and  water  lose  water  at 
350°  upwards,  complete  elimination  being  effected 
only  at  white  heat.  Sources  of  error  are  discussed ; 
the  methods  of  Kurizianov  and  of  Dittrich  give  good 
results.  A.  A.  Eldrtdge. 

Eromometric  determination  of  chlorates.  K. 
Peters  and  E.  Deutsci (dander  (Apoth.-Ztg.,  1920, 
41,  594 — 595 ;  Chem.  Zentr,,  1927,  ii,  1055). — The 
chlorate  (0-05  g.  C103)  is  dissolved  in  0*11?- arsenic  us 
oxide  solution  (25  c.c.)  and  dilute  hydrochloric  acid 
(10  c.c,)  and  gently  boiled  for  10  min.  after  addition 
of  potassium  bromide  (0  05 — 0*1  g.) ;  the  solution  is 
then  diluted  to  about  100  c.c,  and  titrated  hot  {using 
methyl- orange)  with  0*1  A" -potassium  Inornate  solution 
until  colourless,  A.  A.  Eld  ridge. 

Direct  ^  ox  i  dime  trie  determination  of  per¬ 
chlorate  in  presence  of  large  amounts  of  chlorate 
and  chloride,  E.  Spitalski  and  S.  Jofa  (Z.  anorg. 
Cliem,,  1928,  169,  309—318,  and  J.  Russ.  Eli  vs. 
them.  Soc,,  1928,  60,  75— 84).— By  treatment  of  a 
solution  containing  perchlorate  and  a  large  amount 
4)t  chlorate  with  sulphur  dioxide,  the  chlorate  is  com¬ 
pletely  reduced  to  chloride,  and  after  removing  the 
excess  of  sulphur  dioxide  by  passing  a  current  of  air 
or  carbon  dioxide  through  the  solution  near  its  b.  p.» 
the  perchlorate  may  be  determined  by  boiling  with 


an  excess  of  titanous  chloride  and  titrating  back  with 
permanganate  (Rothmund,  A.,  1909,  ii,  434-),  Pro¬ 
vided  that  the  solution  is  not  too  concent  rated,  this 
titration  is  not  affected  by  the  presence  of  chlorides, 
and  the  addition  of  manganous  sulphate  is  actually 
disadvantageous.  Small  amounts  of  chromate  do  not 
interfere  with  the  determination.  Ii.  Ccjthixl, 

Electro-analytical  methods.  III.  Fotentio- 
metric  titration.  J.  Gillts  (Natuurwctens.  Tijds., 

1927,  9,  129—148;  ci  ibid.,  8,  37,  115).— The 
changes  of  value  in  the  silver  don  concentration  and 
the  potential  of  a  silver  electrode  immersed  in  the 
solution  are  calculated  for  the  titration  of  chlorides, 
iodides,  and  cyanides,  by  means  of  silver  nitrate, 
and  shown  to  agree  with  the  values  determined  by 
measurement  during  actual  titrations.  S.  I.  Levy. 

Analysis  of  bromine.  Kubiersciiky, — See  B,, 

1928,  190. 

Determination  of  iodide  in  mixtures  of  halides. 
H,  Baines. — See  B.,  1928,  190, 

Determination  of  hydrogen  sulphide  in  sea¬ 
water,  G.  Drucker  (Intermit,  Rev,  HydrobioL 
Hydrogr.,  1926,  16,  130 — 133;  Chem.  Zentr.,  1927, 
ii,  1189).— The  sea- water  is  run  directly  into  15  c.c.  of 
0'OlAbiodine  solution  acidified  with  1 — 2  c.c.  of  con¬ 
centrated  hydrochloric  acid.  A.  A.  Bldridge. 

Determination  of  sulphate  in  chromic  acid. 
W.  H,  D.  (Chemist -Analyst,  1927,  16,  No.  2,  8).— 
The  sample  (10  g.  in  200  c.c,  of  water)  is  treated  with 
hydrochloric  (10  c.c.)  and  acetic  acids  (15  c.c.)  before 
precipitation  with  barium  chloride  (10%  solution, 
o  c.c.),  and  the  barium  sulphate  washed  at  least 
5  times  with  1%  hydrochloric  acid. 

Chemical  Abstracts. 

lodometric  determination  of  selenium.  R. 
Berg  and  M.  Teitelbaum  (Chem.-Ztg.,  1928,  52, 
142).— The  reduction  of  selenious  acid  by  hydrlodic 
acid  to  give  the  equivalent  amount  of  iodine  may  be 
carried  out  quantitatively  when  the  reaction  takes 
place  in  the  presence  of  carbon  disulphide.  The 
iodine  is  then  completely  dissolved  by  the  organic 
solvent  and  is  not  partly  adsorbed  on  the  precipitated 
selenium  as  in  the  method  of  Muthmann  and  Schafer 
(A.,  1893,  ii,  318).  It  is  determined  in  the  usual 
way  by  titration  with  sodium  thiosulphate  solution. 

L.  M.  Clare. 

Detection  of  selenium  in  decolorised  bottle 
glasses.  E,  J.  C.  Bowmaker  and  J.  D.  Cauvvood. 
—See  B,  1928,  192, 

[Micro-] determination  of  nitrogen,  R.  E  he  bx- 
berq  (Z.  ges.  exp.  Med.,  1927,  56,  466 — 469). — The 
KjcldahLiimmonia  is  distilled  in  a  silica  vessel  Into  a 
10  c.c.  flask  containing  5  c.c.  of  0*001  AMead  nitrate 
solution;  the  mixture,  diluted  to  10  c.c.,  is  centri¬ 
fuged,  and  1  c.c,  of  the  solution  is  treated  with 
0*5  c.c.  of  a  radioactive  (thorium-#)  0*001Ar4ead 
nitrate  solution  and  0*5  c.c,  of  0-001 A -potassium 
chromate  solution.  After  removal  of  lead  chromate 
by  the  centrifuge,  1  c.c.  of  the  solution  is  evaporated, 
and  its  activity  after  9  hrs,  is  determined  with  the 
electrometer.  The  activity  of  the  solution  is  inversely 

proportional  to  the  ammonia  content. 

A.  A.  Eldridge, 
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Determination  of  small  quantities  of  phos¬ 
phorus  by  Denig’es*  method.  V.  V.  Oiurba  (Bui, 
Soc.  Chim.  Romania,  1927,  9,  86 — 89) . — Small  quan¬ 
tities  of  phosphorus  may  be  accurately  determined 
by  a  volumetric  method  involving  the  oxidation  of 
the  blue  compound  obtained  in  the  usual  Deniges 
colorimetric  method  with  chlorine  water,  the  quantity 
of  the  latter  required  for  decclorisation  being  directly 
proportional  to  the  phosphorus  present.  The  phos¬ 
phorus  solution  (5  c.c.)  is  shaken  with  4  drops  of  the 
sulphomolybdic  reagent,  4  drops  of  a  freshly-prepared 
stannous  chloride  solution  are  added,  and  the  solution 
is  left  lor  10  min.  for  the  colour  to  reach  a  maximum. 
The  solution  is  then  diluted  with  10 — 15  c.c,  of  water 
and  chlorine  water  added  from  a  microburette  until 
the  colour  is  just  destroyed.  The  operations  are 
repeated  on  a  solution  of  known  phosphorus  content 
and  the  volume  of  chlorine  water  used  in  each  case  is 
directly  proportional  to  the  phosphorus  present.  In 
no  case  did  the  error  exceed  4*1%,  a  value  much 
smaller  than  the  errors  in  the  colorimetric  or  nephelo¬ 
metric  methods.  J.  W.  Baker. 

Influence  of  sulphates  on  the  volumetric 
method  for  the  determination  of  phosphorus. 
C.  M.  Bible  (J.  Assoc.  Off.  Agric.  Chem.,  1928,  11, 
126 — 128). — The  A.O.A.C.  volumetric  method  for  the 
determination  of  phosphorus  is  unsatisfactory  in 
presence  of  sulphates,  which  may  be  derived  either 
from  the  original  material  or  from  the  extraction 
solvent.  Accurate  results  may  be  obtained  without 
removal  of  the  sulphate  by  careful  control  of  the 
temperature  when  precipitating  the  ammonium 
phosphomolybdate.  F.  R.  Ennos. 

Iodometric  determination  of  phosphorous  acid, 
and  the  use  of  sodium  hydrogen  carbonate  in 
iodometry.  P.  Carre  (Compt,  rend.,  1928,  186, 
436— 438).— The  production  of  iodate  is  shown  to  be 
the  cause  of  errors  obtained  in  the  determination  of 
phosphorous  acid  by  oxidation  with  OTA-iodine  solu¬ 
tion  in  the  presence  of  sodium  hydrogen  carbonate 
(5—15  mols,  per  mol.  of  acid),  the  excess  of  iodine 
being  titrated  after  1*5  hrs.  with  sodium  thiosulphate. 
If,  however,  the  solution  is  acidified  with  hydro¬ 
chloric  acid  before  the  final  titration,  the  iodate  is 
reduced  and  the  iodine  regenerated;  otherwise  the 
thiosulphate  is  oxidised  to  sulphate,  A  large  excess 
of  hydrogen  carbonate  should  be  avoided  in  such 
eases,  and  loss  of  iodine  in  the  carbon  dioxide  spray 
is  prevented  by  the  use  of  a  closed  vessel.  Phos¬ 
phorous  acid  may  be  determined  in  the  presence 
of  phosphorous  esters,  P(OH)2-OR,  by  this  method. 

J.  Grant. 

Comparison  of  two  methods  used  in  deter¬ 
mination  ol  phosphorus  pentoxide  as  mag¬ 
nesium  ammonium  phosphate.  W.  M.  McNabb 
(J.  Amer.  Chem.  Soc.,  1928,  50,  300 — 304). — The 
ammonium  acetate  method  (Schmitz,  A,,  1925,  ii,  67) 
is  compared  with  the  method  in  which  this  substance 
is  not  used  (Treadwell  and  Hall,  “  Analytical  Chemis¬ 
try/5  1924,  2,  p.  380).  In  each  case  a.  final  washing 
of  the  precipitate  with  a  saturated  ammoniacal  solu¬ 
tion  of  ammonium  nitrate  previously  to  ignition  is 
recommended  in  order  completely  to  oxidise  any 
organic  material  which  may  be  present.  The  two 


methods  give  average  errors  of  4-0*02%,  <—0*02%, 
respectively  (ignition  over  a  Meker  burner) ;  in 
presence  of  molybdate  ions  the  average  error  ranges 
from  QT  to  0*3%,  although  if  the  ignition  is  carried 
out  in  an  electric  muffle  at  1000°  the  error  is  —0*05%. 
In  the  absence  of  molybdate  ions  the  acetate  method 
more  easily  produces  a  crystalline  precipitate. 

S,  K.  Tweedy. 

Reinsch’s  test,  H.  Leffmann  and  M.  Trumper 
(Bull.  Wagner  Eree  Inst.  ScL,  1927,  2,  89 — 92). — 
The  closed  tube  containing  the  copper  strip  should 
be  heated  for  a  short  time  only  with  a  spirit-lamp. 

Chemical  Abstracts. 

Gbiteeit  method  for  the  determination  of 
arsenic.  JEL  Heidenhain  (J.  Assoc.  Off.  Agric. 
Chem,,  1928, 11,  107— 112).— In  the  A.O.A.C.  method 
as  modified  by  the  U.S.  Bureau  of  Chemistr}r,  the 
length  of  the  arsenic  stain  is  shown  to  be  affected  by 
changes  of  temperature  both  of  the  generating  and 
of  the  absorption  apparatus.  Lower  temperatures 
of  the  former  produce  shorter  and  more  intense  stains 
than  higher  temperatures,  the  opposite  effect  being 
observed  on  varying  the  temperature  of  the  latter. 
By  immersing  the  whole  apparatus  in  a  water-bath 
at  constant  temperature,  e,g,}  30°,  the  stains  obtained 
with  definite  quantities  of  arsenic  are  uniform  both 
in  length  and  intensity,  thus  rendering  the  use  of 
permanent  standards  possible.  A  modified  Gutzeit 
method  including  in  addition  several  minor  changes 
in  the  preparation  of  the  solution  is  suggested. 

F.  R.  Enngs. 

Separation  of  arsenic  from  antimony.  L.  W* 
McCay  (J.  Amer,  Chem.  Soc.,  1928,  50,  368 — 373). — 
If  excess  of  silver  nitrate  solution  is  added  to  a 
hydrofluoric  acid  solution  of  arsenic  and  antimonie 
acids  which  has  been  made  slightly  alkaline  with 
ammonia,  the  arsenic  is  quantitatively  precipitated 
as  silver  arsenate,  free  from  antimony.  The  arsenic 
is  determined  by  dissolving  the  precipitate  in  nitric 
acid  and  determining  the  silver  by  Volhard’s  method. 
If  the  filtrate  from  the  silver  arsenate  is  treated  with 
the  minimum  amount  of  hydrochloric  acid  for  pre¬ 
cipitation  of  silver,  mixed  with  concentrated  sulphuric 
acid,  evaporated  to  fuming  point,  and  then  boiled 
with  a  piece  of  sulphur,  the  antimony  may  be  deter¬ 
mined  by  titrating  the  resulting  solution  with  potass¬ 
ium  permanganate  or  hromate  (of.  Petriccioli  and 
Reuter,  A.,  1902,  ii,  177  ;  Gyory,  A.,  1893,  ii,  554), 

S.  K.  Tweedy. 

Volumetric  determination  of  antimony  in 
presence  of  leadr  tin,  and  copper.  A.  Vassiljev 
and  W.  Kargin  (Papers  Pure  Appl.  Chem.  Karpov 
Inst-,  Bach  Eestschr.,  1927,  143—156;  Chem.  Zentr., 
1927,  ii,  1055 — 1056). — The  reaction  (Gyory)  : 
KBrOg  4-  3SbCLj  4  6HCl=3SbCl5  4  KBr  4  3H20/  using 
as  indicator  methyl-orange,  which  is  decolorised  by 
excess  of  bromate,  is  employed.  When  the  liquid 
contains  lead  sulphate,  low  (1—3%)  values  are 
obtained;  the  solution  is  therefore  siphoned  off,  the 
lead  sulphate  dissolved  in  concentrated  hydrochloric 
acid,  and  the  diluted  solution  titrated  with  bromate. 
The  presence  of  tin  does  not  affect  the  results.  Low 

(0*3™ . 1*7%)  values  are  obtained  in  presence  of  copper. 

In  presence  of  lead  and  copper  96 — 97%  of  the  anti¬ 
mony  is  found ;  treatment  of  the  precipitate  (as 
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above)  indicates  a  further  2%  of  antimony.  With 
the  pure  metals,  but  not  with  technical  alloys,  tartaric 
acid  is  not  oxidised  by  the  bromate. 

A,  A.  Eld  ridge. 

Determination  of  sodium  b orate.  M.  Francois 
and  (Mlle.)  L.  SiGtrra.— See  B.,  1928,  156. 

Volumetric  determination  of  sodium.  A.  Nau 
(Bull.  Soe.  Pharm.  Bordeaux,  1927,  65,  67—76; 
Chem.  Zentr,,  1927,  ii,  467)  —  Blanchcti&re’s  method 
is  modified,  in  that  the  uranyl  compound  is  reduced 
with  zinc  and  sulphuric  acid,  and  then  titrated  with 
permanganate.  A.  A.  Eldridge. 

Determination  of  small  quantities  of  sodium. 
Weiland  (Mitt.  Kali-Forsch.  -Anst . ,  1927,  21—28; 
Chem.  Zentr.,  1927,  ii,  1871) . — Manipulative  details 
are  given  for  the  method  preferred,  viz.,  the  pre¬ 
cipitation  of  sodium  ions  by  a  concentrated  uranyl 
magnesium  acetate  solution,  with  the  production  of 
the  compound 

3(UQ2) (C2H302)2pMg(C2H302)2,NaC2H302,9H20,  which 
is  practically  insoluble  in  alcohol. 

A.  A,  Eld  ridge. 

Uranyl  acetate  as  a  reagent  in  microscopic 
qualitative  analysis.  E,  M.  Ohamot  and  H.  A. 
Bedient  (Mikrochem.,  1928,  6, 13— 21).— In  applying 
the  uranyl  acetate  test  for  sodium  the  best  procedure 
consists  in  evaporating  the  solution  to  be  tested  on 
a  microscope  slide  until  a  dry  film  is  formed,  placing 
a  drop  of  the  reagent  close  to  the  edge  of  the  film, 
and  drawing  a  platinum  wire  through  the  drop,  thence 
across  the  film.  The  formation  of  isotropic  tetra- 
hedra  indicates  the  presence  of  sodium ;  fine  clusters 
of  hair-like  crystals  the  presence  of  the  alkaline  earths 
or  of  lead;  tetragonal  prisms  potassium,  rubidium, 
caesium,  silver,  thallium,  or  ammonium  ;  square  plates 
barium,  and  orthorhombic  plates  or  prisms  manganese, 
magnesium,  zinc,  cadmium,  iron  (ferrous),  nickel, 
cobalt,  or  copper.  The  presence  of  sodium  together 
with  a  member  of  the  last-named  group  results  in  the 
separation  of  monoclinic  triple  acetates  in  the  form 
of  poly  synthetic  twins  of  somewhat  indefinite  chemical 
composition.  In  the  absence  of  metals  other  than 
alkalis  the  formation  of  sodium  zinc  uranyl  acetate 
is  probably  the  most  sensitive  test  for  the  presence 
of  sodium ;  so  sensitive  is  this  reaction  that  silica 
object  slides  should  be  used  to  avoid  possible  con¬ 
tamination  from  sodium  of  the  ordinary  glass  slide. 

A.  it.  Powell. 

Potash  charge  removal  from  platinum  cruci¬ 
bles  [in  alkali  determinations].  T.  C.  Green 
(Chemist- Analyst,  1927,  16,  No.  2,  16).— In  the 
Lawrence  Smith  method  of  determining  alkali  in 
silicates  the  crucible  is  charged  through  a  cork- borer, 
the  space  between  this  and  the  walls  of  the  crucible 
being  filled  with  calcium  carbonate. 

,  Chemical  Abstracts. 

Capillary  analysis.  R,  Dorris  ay  (Mon.  Prod. 

1927,  9,  No.  90,  4—7 ;  Chem.  Zentr.,  1927, 
ii,  1 180). — The  volume  of  40  drops  of  1/ BOON -sodium 
hydroxide  solution  (free  from  carbonate),  dropped 
from  a  constricted  tube  into  4t  vaseline  ”  oil  containing 
1%  of  oleic  acid,  was  1-20  e.c.,  whilst  if  to  the  solution 
an  equal  volume  of  1/800  or  1  /SON-sodium  chloride 
solution  was  added,  the  volume  of  40  drops  was  0*98 


or  0-20  e.c.  The  method  should  be  applicable  to  the 
determination  of  alkali  halide  in  0- 0002 M- -solution. 

A.  A.  Eldridge. 

Influence  of  impurities  arising  from  glass 
vessels  on  the  titre  of  alkali  hydroxides.  K. 
Seller  (Schweiz.  Apoth.-Ztg.,  1927,  65,  229—238; 
Chem.  Zentr.,  1927,  ii,  852).— A  study  of  “  fixan&l Jl 
sodium  hydroxide  ampoules ;  silica,  boric  acid,  and 
calcium  were  detected,  but  not  antimony,  arsenic,  or 
iron.  A,  A.  Eldridge. 

Alkaline-earth  metals  in  41  saccharate  ,f  solu¬ 
tions  and  their  use  in  alkalimetry.  A.  C.  Sheap 
(J.  Airier,  Chem.  Soc.,  1928,  56,  415 — 416). — Metallic 
calcium  of  known  purity  may  be  weighed  out  directly 
in  air  and  dissolved  in  sucrose  solution  in  order  to 
prepare  a  carbonate-free  standard  alkali  solution  with 
a  single  weighing.  Warm  calcium  does  not  tarnish 
readily,  and  in  any  case  the  film  formed  is  too  thin 
to  affect  the  accuracy  of  the  method.  The  chief 
impurity  is  magnesium,  which,  together  with  its  oxide, 
is  almost  insoluble  in  30%  sucrose  solution. 

S.  K.  Tweedy. 

Qualitative  separation  of  calcium,  barium, 
and  strontium.  0.  Macohia  (Notiz.  chim.-ind., 
1927,  2,  311—312;  Chem.  Zentr,,  1927,  ii,  853).— 
The  mixed  carbonates  are  dissolved  in  a  little  dilute 
hydrochloric  acid,  and  the  solution  is  evaporated  to 
5—8  cx.  One  portion  is  neutralised  with  ammonia, 
and  4—5  vols.  of  saturated  potassium  fcrrocyanide 
solution  are  added ;  the  precipitate  of  the  compound 
K2Ca[Fc(CN)6],3H20  is  collected,  the  barium  in  the 
diluted  filtrate  being  precipitated  as  chromate,  and 
(after  filtration)  the  strontium  as  carbonate.  The 
other  portion  is  slightly  warmed  and  stirred  with 
malonic  acid  (0  5  g.)  and  a  slight  excess  of  concen¬ 
trated  aqueous  ammonia  solution ;  the  filtrate  after 
removal  of  precipitated  barium  malonate  is  'warmed 
with  4 — 5  vols.  of  methyl  alcohol  to  precipitate 
strontium  and  some  calcium,  calcium  being  pre¬ 
cipitated  from  the  filtrate  as  carbimide. 

A,  A,  Eldridge. 

Rapid  determination  of  calcium  and  mag- 
nesium.  G.  J.  Schglle nberger  (Chemist- Analyst , 
1927,  16,  No.  2,  6 — 7). — Calcium  and  magnesium 
are  precipitated  together  as  oxalate  and  ammonium 
arsenate,  respectively ;  the  precipitate  is  dissolved 
in  dilute  sulphuric  acid,  the  oxalate  determined  volu- 
metrically  with  permanganate,  and  the  arsenate 
determined  iodometrieally, 

Chemical  Abstracts. 

Detection  and  determination  of  small  quantities 
of  beryllium  by  means  of  1 : 2 :5 ;8-tetrahydr oxy- 
anthr  aquin one .  H.  -Fischer  (Z.  anal.  Chem.,  1928, 
73,  54—64;  cf.  A.,  1927,  36). — Further  details  of  the 
method  previously  described  are  given  and  the  method 
is  extended  to  the  rapid  determination  of  beryllium  in 
alloys  and  minerals.  Copper  and  nickel  alloys  (0-1  g.) 
are  dissolved  in  hydrochloric  acid  and  “  perhydrol,” 
the  solution  is  evaporated  to  dryness  on  the  water - 
bath,  and  the  residue  dissolved  in  a  little  warm 
water.  The  solution  is  treated  with  sufficient  potass¬ 
ium  cyanide  to  convert  the  copper  and  nickel  into 
so  1  u  hie  dou ble  cyani d es,  then  with  s o di u  m  _  hvd r - 
oxide  until  the  alkalinity  is  at  least  0*2 5 A .  An 


aliquot  part  of  the  clear  solution,  is  used  for  the 
volumetric  determination  with  a  0*05%  solution  of 
q  11  inalizarin  in  0*25  AT-sod  him  hydroxide.  For  the 
determination  of  beryllium  in  beryl,  0*2  g*  of  mineral 
is  fused  with  sodium  carbonate  and  the  silica  removed 
by  evaporation  with  hydrochloric  acid  and  filtration. 
The  filtrate  is  treated  with  sodium  hydroxide  to 
0‘25iY  and  the  determination  finished  as  usual.  The 
use  of  tartaric  acid  to  retain  aluminiutft  and  other 
metals  in  solution  in  the  alkali  leads  to  high  results, 
as  under  these  conditions  aluminium  reacts  similarly 
to  beryllium.  A.  R.  Powell, 

Detection  of  traces,  and  colorimetric  deter¬ 
mination,  of  beryllium.  I.  M.  Kolthoff  (J.  Amer. 
Chem.  Soc.,  1928,  50,  393 — 395) . — One  drop  of  a 
001%  solution  of  curcurain  in  alcohol,  0*5  c.c.  of 
4N -ammonium  chloride,  and  6  drops  of  4 A- ammonia- 
solution  arc  added  to  the  solution.  A  red  or  an 
orange-red  ftoeeulcnt  precipitate  is  obtained,  the 
sensitivity  of  this  reaction  extending  to  0*05  mg.  of 
beryllium  per  litre.  By  comparison  with  a  standard 
which  has  been  kept  for  the  same  length  of  time  after 
precipitation  a  good  quantitative  determination  may 
be  made.  Magnesium  decreases  the  sensitivity  some¬ 
what  ;  aluminium  and  ferric  iron  must  be  first  pre¬ 
cipitated  by  addition  of  sodium  fluoride.  It  is  sug¬ 
gested  that  curcumin  may  be  useful  for  detecting 
amounts  of  magnesium  between  1  and  10  mg.  per 
litre  in  strongly  alkaline  solution.  The  indicator 
1:2:5:  8-tctrahydroxyanthraqninonc  was  unsuitable 
for  the  colorimetric  determination  of  beryllium. 

S.  I.  Tweedy. 

Pyrophosphate  method  for  the  determination 
of  magnesium  and  [of  phosphoric  anhydride. 
(Miss)  A.  W.  Epperson  (J.  Amer.  Chem.  Soc.,  1928, 
50,  321 — 333). — A  critical  examination  of  the  pub¬ 
lished  directions  for  carrying  out  the  above  analyses 
leads  to  the  formulation  of  standard  procedures,  which 
are  detailed  in  the  original.  A  second  precipitation 
under  specified  conditions  is  essential.  In  the  first 
case,  when  excess  of  potassium  chloride  is  present  a 
third  precipitation  is  necessary.  S.  K.  Tweedy. 

[Detection  of  zinc  and  calcium.  |  R.  W.  Hot- 
feed  (Proc,  Indiana  Acad.  ScL,  1926,  36, 183—184).— 
(a)  Zinc  is  precipitated  as  sulphide  with  sulphur  after 
addition  of  potassium  dichromate,  and  the  hot  hydro¬ 
chloric  acid  extract  of  the  precipitate  is  tested  with 
potassium  ferroeyaxiide  or  hydrogen  sulphide. 

{b}  After  removal  of  barium  as  chromate,  the 
filtrate  is  evaporated  to  15  c.c.,  and  diluted  with 
45  c.c.  of  hot  water;  to  half,  one  drop  of  saturated 
calcium  sulphate  solution  is  added.  Ammonium 
oxalate  solution  (5  drops)  is  added  to  each,  and  a 
precipitate  smaller  in  quantity  than  that  produced  in 
the  control  is  ignored.  Chemical  Abstracts. 

Determination  of  the  free  acidity  of  solutions 
of  heavy  metal  salts.  EL  Muller  and  F.  Muller 
(Z.  anal  Chem.,  1928,  73,  47 — 5 1).  — Potent iometrie 
titration  with  sodium  hydroxide  of  the  free  acidity 
of  solutions  containing  the  sulphates  of  zinc,  copper, 
manganese,  cadmium,  or  nickel  yields  accurate  results 
using  a  hydrogen  or  quinhy drone  indicator  electrode, 
the  end-point  being  marked  by  a  very  pronounced 
change  or  potential.  If  a  hydrogen  electrode  is  used 


a  further  sharp  change  of  potential  occurs  when  the 
inctal  is  entirely  precipitated  as  hydroxide,  but  the 
results  obtained  are  accurate  only  to  1—2%  owing 
to  adsorption.  The  use  of  methyl- orange  as  indicator 
for  the  determination  of  the  acidity  of  solutions 
containing  the  above-named  sulphates  gives  results 
which  agree  with  those  obtained  potentiometrieally , 

A.  R.  Powell. 

Sensitive  microchemical  reactions  of  cad¬ 
mium  salts.  A.  Martini  (Mikrocliem.,  1928,  6, 
1  — 4) . — Solutions  of  cadmium  salts  yield  character¬ 
istic  white,  microcrystalline  precipitates  with  sodium 
bromide  and  brucine  acetate  and  with  sodium  bromide 
and  a  concentrated  acetic  acid  solution  of  quinine 
sulphate.  These  reactions  serve  for  the  microchemical 
detection  of  cadmium,  a  distinct  precipitate  being 
obtained  with  1  drop  of  a  solution  containing  03 
mg./c.c.  A.  R.  Powell. 

Precipitation  of  copper  with  sodium  thio¬ 
sulphate.  M.  G.  Boeder  (Tidskr.  Kemi  Berg., 
1927,  7,  94 — 95 ;  Chem.  Zentr.,  1027,  ii%  1740).— 
Precipitation  of  copper  with  sodium  thiosulphate  is 
complete  in  the  presence  of  nitric,  hydrochloric,  or 
sulphuric  acid.  The  cuprous  sulphide  is  washed  with 
cold  sulphurous  acid  solution.  A.  A.  Eldridge. 

Gravimetric  separation  of  copper  and  mer¬ 
cury.  G,  Spacu  (Bui.  Soc.  Stiinte  Cluj,  1927,  3, 
171—174 ;  Chem.  Zentr.,  1927,  II,  2087). — The  neutral 
or  slightly  acid  solution  containing  copper  and 
mercury  is  heated  to  boiling,  excess  of  pyridine  is 
added  with  production  of  an  intense  blue  colour,  and 
then,  with  vigorous  shaking,  solid  ammonium  thio¬ 
cyanate.  After  1  hr.  the  precipitate  is  collected, 
washed  with  a  cold  solution  containing  ammonium 
thiocyanate  (0*5%)  and  pyridine  (5  c.c,  per  litre), 
dried  at  140—150°,  heated  slowly,  and  finally  ignited 
to  cupric  oxide.  After  acidification  of  the  filtrate 
with  hydrochloric  acid,  the  mercury  is  precipitated 
as  sulphide.  Solutions  containing  much  nitric  acid 
are  first  evaporated  to  dryness,  the  residue  is  dissolved 
in  hot  water,  and  the  solution  mixed  with  much 
pyridine.  If  too  little  pyridine  is  cm 'ployed,  the 
copper  is  precipitated,  and  must  be  redissolved  by 
addition  of  a  few  drops  of  nitric  acid. 

A.  A.  Eldbidge, 

Micro-determination  of  mercury  in  organic 
compounds  and  the  determination  of  carbon 
and  hydrogen  in  such  compounds.  A.  Verdi  no 
(Mikrocliem.,  1928,  6,  5 — 12). — The  destruction  of 
the  organic  matter  by  heating  with  concentrated 
sulphuric  and  nitric  acids  leads  to  a  small  loss  of 
mercury,  but  good  results  are  obtained  by  heating 
for  2  hrs.  at  250 — 270°  with  fuming  nitric  acid  in  a 
sealed  tube.  The  mercury  may  be  recovered  from 
the  solution  by  electrolysis  with  2*5 — 3*2  volts,  using 
a  gold-plated  platinum  gauze  cathode. 

A,  R.  Powell. 

Fotentiometrie  determination  of  cerium,  Kb 
Someya  (Set.  Rep.  Tolioku,  1928,  17,  93 — 97).— -Bee 
this  vobj  148, 

Quantitative  microscopic  analysis  of  com¬ 
mercial  felspar.  H.  Insley, — * See  B.s  1928,  193. 

Action  of  hexamethylenetetramine  on  solu¬ 
tions  of  salts  of  metals  of  the  third  group,  and 
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quantitative  separation  of  iron  from  manganese, 
zinc,  nickel,  and  cobalt,  P.  Ray  and  A.  K. 
Ciiattcpadhya  (Z.  anorg.  Chem.,  1928,  169,  99 — 
112). — Iron,  aluminium,  chromium,  and  titanium  are 
precipitated  as  hydroxides  from  boiling  solutions  of 
their  salts  containing  ammonium  salts  by  hexa¬ 
methylenetetramine.  Under  the  same  conditions, 
manganese,  zinc,  cobalt,  and  nickel  are  not  precipit¬ 
ated,  because  the  hydrogen -ion  concentration  resulting 
from  the  hydrolysis  of  their  salts  is  not  great  enough 
to  furnish  by  hydrolysis  of  the  precipitant  a  hydro xyl- 
ion  concentration  sufficient  for  precipitation.  In 
order  to  separate  iron  from  manganese,  cobalt,  nickel, 
or  zinc,  ammonium  chloride  is  added  to  the  solution, 
which  is  then  almost  neutralised  with  ammonium 
carbonate,  and  the  iron  is  precipitated  at  the  b.  p. 
with  a  10%  solution  of  the  reagent.  It  is  not  possible 
to  separate  chromium  from  zinc,  cobalt,  and  nickel 
in  this  way.  Kollo’s  method  of  separating  iron  and 
manganese  with  hexamethylenetetramine  (A.,  1921, 
ii,  218)  does  not  seem  to  give  satisfactory  results, 
and  his  explanation  of  the  mechanism  of  the  process 
is  apparently  incorrect.  R.  Cuthill. 

Determination  of  cobalt  as  Co304.  R.  Obr- 
NATESCO  and  (Mme.)  Vascautanu  (Ann.  Sci,  Univ. 
Jassy,  1928,  15,  69 — 70). — The  hydroxide  is  precipit¬ 
ated  from  boiling  solution  by  potassium  hypobromite, 
filtered,  dried,  and  ignited  with  the  filter-paper  in  a 
Rose  crucible  in  a  current  of  oxygen.  The  temper¬ 
ature  is  raised  as  soon  as  the  carbon  is  burnt,  and 
the  conversion  into  Co304  is  complete.  Any  remain¬ 
ing  alkali  can  be  washed  out,  and  the  ignition  repeated. 

0.  W.  Gibby. 

Microchemical  reactions  [with  hexamethylene¬ 
tetramine  sulphate  and  with  piperazine].  A. 
Martini  (Mikrochem.,  1928,  6,  28 — 33). — Addition 
of  hexamethylenetetramine  sulphate  and  ammonium 
thiocyanate  solutions  to  a  solution  of  cobalt  chloride 
yields  glistening,  blue,  triclinic  prisms  of  a  complex, 
non -ionised  compound.  Under  similar  conditions 
copper  chloride  yields  light  yellow,  triclinie  tables, 
zinc  chloride  a  mass  of  thin,  white  needles,  ferrous 
chloride  light  red  crystals,  vanadyl  chloride  light  red 
hexagons,  indium  chloride  reddish -white,  tetragonal 
prisms,  and  ammonium  molybdate  red,  hexagonal 
crystals  or  yellow  prisms.  A  mixture  of  antimonious 
chloride  and  sodium  iodide  yields  with  an  acetone 
solution  of  piperazine  microscopic,  monoclinic,  yellow 
tablets  and  prisms.  Under  similar  conditions  bismuth 
chloride  gives  intense  red  crystals  isoraorphous  with 
the  antimony  compound.  Auric  chloride,  sodium 
bromide,  and  piperazine  produce  orange-yellow  to 
red  microscopic  prisms.  A.  R.  Powell. 

Analysis  of  chrome  iron  ore.  E.  Dittler. — 
Sec  B.,  1928,  195. 

Metal  complexes  with  pyrocatechol  and  their 
use  m  microchemical  analysis.  A.  Martini 
a  lkrochem.,  1928,  6,  63 — 66). — Addition  of  1  drop 
g  a  saturated  solution  of  pyrocatechol  acetate  fol- 
tm  ed  by  1  drop  of  aniline  or  of  a  saturated  solution 
oi  piperazine  to  solutions  of  sodium  molybdate, 
tungstate,  or  vanadate  produces  characteristic  pre¬ 
cipitates  of  the  type  [0M{0H)(0*C6H40)2],Ac0B, 

ere  M  is  quinque  valent  molybdenum,  tungsten,  or 


vanadium,  and  B  is  aniline  or  piperazine.  The 
respective  colours  of  the  precipitates  are  red,  yellow, 
and  black ;  those  containing  aniline  crystallise  in 
triclinic  prisms  and  plates,  whilst  those  with  piperazine 
separate  out  in  tufted  clusters  of  needles. 

A,  R.  Powell. 

Separation  of  tungsten  from  silicon  and  tin, 
J.  Ciochina  (Z.  anal  Chem.,  1927,  72 ?  429—434).-- 
Tungstic  acid  may  be  separated  from  a  freshly- 
precipitated  mixture  of  tungstic  and  metastannic 
acids  or  from  a  mixture  of  tungstic  acid  and  silica 
dehydrated  at  130°  by  treating  the  mass  with  a  warm, 
concentrated  solution  of  sodium  tungstate,  in  which 
it  dissolves  with  the  formation  of  metatungstate. 
Prolonged  digestion  of  the  mixture  may  cause  dis¬ 
solution  of  part  of  the  silica  to  form  silicotimgstate, 
but  a  good  separation  is  obtained  by  treating  the 
mixed  acids  on  the  filter-paper  with  a  warm  20 — 30% 
solution  of  sodium  tungstate  and  washing  the  residual 
silica  or  metastannic  acid  with  hot  water,  hydrochloric 
acid,  and  hot  water  successively.  For  the  determin¬ 
ation  of  silica  in  ferro tungsten  the  finely- divided 
metal  is  heated  for  3^4  hrs.  with  bromine  at  50°, 
the  solution  evaporated  to  dryness,  the  residue  heated 
at  130°,  cooled,  and  extracted  with  10%  hydrochloric 
acid,  and  the  insoluble  tungstic  acid-silica  mixture 
is  collected,  washed,  and  treated  as  described  above. 
For  the  alkalimetric  determination  of  tungstic  acid 
it  is  recommended  to  wash  the  precipitated  acid 
with  a  saturated  solution  of  sodium  chloride  until 
the  wash  water  ceases  to  react  acid,  transfer  the 
filter  and  precipitate  to  a  beaker  containing  an  excess 
of  OTA7 -sodium  hydroxide,  and  titrate  the  excess  of 
alkali  with  OTA7 -sulphuric  acid  using  plienolphthalein 
as  indicator.  A.  R.  Powell. 

Precipitation  of  earth-acids  by  sodium  com¬ 
pounds  and  quantitative  separation  of  tungsten 
from  tantalum  and  niobium,  W.  R,  Schoeller 
and  K.  Jatin  (Z.  anorg,  Chem.,  1928,  169,  321 — 
335). — See  A.,  1927,  32,  1047. 

Titration  of  tin  with  “  chloramine. ' *  E .  Rupp 
(Z,  anal.  Chem.,  1928,  73,  51 — 53). — Chloramine  (the 
sodium  salt  of  p-toluenesulphonylchloroamide)  may 
be  used  instead  of  iodine  in  the  titration  of  stannous 
chloride  provided  that  the  acidity  of  the  solution 
does  not  exceed  3 — 5% ;  a  small  crystal  of  potassium 
iodide  is  added  to  the  tin  solution  together  with  the 
usual  starch  indicator.  Solutions  containing  stannic 
salts  are  reduced  by  means  of  zinc  filings  and  the 
spongy  tin  is  dissolved  in  warm  concentrated  hydro¬ 
chloric  acid,  the  excess  of  which  is  neutralised  by  the 
addition  of  a  solution  of  sodium  hydroxide  and 
carbonate  just  prior  to  titration.  A.  R.  Powell, 

Use  of  liquid  amalgams  in  volumetric  analysis. 
X.  Determination  of  vanadium,  chromium , 
and  nitrocompounds.  K.  Someya  (Z.  anorg. 
Chem.,  1928,  169,  293—300 ;  of.  A,,  1927,  746).— 
Ammonium  vanadate  may  be  determined  by  reducing 
in  concentrated  hydrochloric  acid  solution  with  lead 
amalgam,  then  titrating  after  removal  of  the  amalgam 
with  a  0T  M- -solution  of  cupric  sulphate,  the  acid 
concentration  being  maintained  at  10 — 12 A7 .  Safran- 
inc  or  neutral -violet  is  used  as  indicator ,  10  c.c,  of  a 
0*1%  solution  being  added  to  the  vanadate  when  it 
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lias  been  reduced  to  the  vanadous  state,  and  reduced 
to  the  leuco ^compound  by  further*  treatment  with 
amalgam.  The  completion  of  the  re-oxidation  in  the 
subsequent  titration  is  then  indicated  by  the  reappear¬ 
ance  of  the  original  colour  of  the  indicator.  If  zinc 
amalgam  is  substituted  for  lead  amalgam,  iodine  may 
be  used  instead  of  copper  sulphate  for  the  titration, 
and  the  method  is  then  a  convenient  one  for  the 
determination  of  vanadium  in  ferrovanadium,  as 
ferric  salts  do  not  interfere.  Chromic  salts  may  be 
determined  by  reduction  to  the  chromous  state  with 
zinc  amalgam  (ef.  ibid.,  333)  followed  by  titration 
with  iodine,  iodatc,  or  bromate,  the  indicator  for  the 
first  two  of  these  being  starch,  and  for  the  third 
starch  and  potassium  iodide.  A  solution  of  chromous 
chloride  prepared  in  this  way  may  also  be  employed 
to  reduce  p-nitroaniline  or  p-nitrophenol,  which  is 
then  titrated  with  ferric  alum,  with  ammonium  thio¬ 
cyanate  as  indicator.  The  results  obtained  in  the 
determination  of  picric  acid  by  this  method  arc, 
however,  about  1%  too  low.  R.  Cutiiill. 

Determination  of  bismuth  as  oxyiodide.  It. 
Strebinger  and  W.  Zins  (Z.  anal.  Cliem.,  1927,  72, 
417 — 429;  cf.  this  voL,  39). — The  microchemical 
method  previously  described  lias  been  modified  for 
the  determination  of  larger  quantities  of  bismuth  as 
follows  :  The  solution  of  the  nitrate  is  evaporated  to 
dryness  on  the  water-bath,  the  residue  dissolved  in 
1  e.c.  of  1:1  nitric  acid  and  10 — 15  c.e.  of  water, 
and  the  solution  treated  with  crystals  of  potassium 
iodide  until  the  liquid  above  the  black  precipitate  is 
pale  golden  in  colour ;  a  further  50  e.c.  of  water  are 
added  and  the  solution  is  heated  on  the  water-bath 
until  the  black  precipitate  changes  to  copper-coloured 
scales  of  the  oxyiodide.  Hot  water  is  added  until 
the  liquid  becomes  almost  colourless,  followed  by  a 
solution  of  sodium  acetate  (25  g. /litre)  until  the  colour 
entirely  disappears.  The  precipitate  is  collected  in 
a  glass  filtering  crucible,  washed  with  hot  water, 
dried  at  105°,  and  weighed  as  BiOI.  Small  amounts 
of  lead  do  not  interfere,  but  in  the  presence  of  much 
lead  a  preliminary  separation  of  the  bismuth  must 
be  made ;  the  boiling  slightly  acid  solution  of  the 
metals  is  treated  with  a  few  drops  of  methyl-orange 
followed  by  2  A -sodium  formate  solution  until  the 
liquid  becomes  yellow.  The  precipitate  of  basic 
bismuth  formate,  containing  only  traces  of  lead,  is 
collected  on  a  glass  filtering  crucible,  washed  with 
hot  water,  and  dissolved  in  nitric  acid  for  the  iodide 
precipitation.  A.  R.  Powell. 

Potentiometric  determination  of  gold.  E. 
Muller  and  F.  Weisbrod  (Z.  anorg.  Cliem.,  1928, 
189,  394 — 398). — In  determining  gold  by  the  method 
previously  described  (A.,  1926,  1117),  the  concen¬ 
tration  of  free  hydrochloric  acid  in  the  solution  should 
be  small,  as  otherwise  the  auric  ion  combines  to  a 
large  extent  to  form  cliloroauric  acid,  and  the  change 
in  potential  corresponding  with  the  completion  of 
the  reaction  An8”  +  3Fe”  — ->  An  +3Fe“*  is  therefore 
indistinct.  Nitric  acid  has  an  even  more  marked 
effect,  but  this  may  in  a  large  measure  be  overcome 
by  adding  to  the  solution  potassium  sulphate  before 
the  titration  commences,  and  alcohol  when  the  reduc¬ 
tion  of  the  chlorine  is  complete.  Copper,  mercury, 


and  lead,  even  at  high  concentrations,  and  solid  silver 
chloride  do  not  affect  the  determination,  but  appre¬ 
ciable  amounts  of  palladium  or  platinum  make  the 
titration  impossible,  although  the  effect  of  palladium 
may  be  partly  overcome  by  addition  of  alcohol  and 
potassium  sulphate.  When  gold  is  titrated  with 
titanous  chloride  after  being  oxidised  with  potassium 
bromate  in  hydrochloric  acid  solution,  according  to 
Zintl  and  Rauch’s  method  (A.,  1925,  ii,  1005),  any 
excess  of  bromate  may  give  rise  to  errors  by  causing 
the  solution  to  attack  the  platinum  electrode. 

R.  Cu THILL, 

Osmium.  II.  Determination.  E.  Fritzmann 
(Z.  anorg.  Cliem.,  1928,  169,  356—364;  cf.  A.,  1927, 
742), — Sufficient  of  the  material  for  analysis  to  give 
about  0*1  g.  of  metallic  osmium  is  heated  with  a 
mixture  of  5  c.c.  of  concentrated  sulphuric  acid, 
10  c.c.  of  water,  and  5  c.c.  of  a  10%  solution  of 
chromium  trioxide,  a  further  5  c.c.  of  this  solution 
being  added  10  min,  after  boiling  commences,  and 
again  after  20  min.,  and  after  30  min.  5  c.c.  of  water 
are  added.  Osmium  tetroxide  distils  over,  and  is 
condensed  into  a  solution  of  sodium  hydroxide. 
Sodium  sulphide  is  then  added  to  the  distillate,  and 
the  mixture  acidified  at  90°  with  hydrochloric  acid, 
ammonium  chloride  being  added  to  cause  the  pre¬ 
cipitated  sulphide  to  coagulate  satisfactorily.  The 
precipitate  is  ignited  in  a  current  of  hydrogen,  and 
weighed  as  the  metal.  This  method  cannot  he  used 
for  the  determination  of  osmium  in  osmiridium,  or 
in  presence  of  ruthenium.  R.  Guthill. 

Mercury  spectrum  tube.  E.  Rumpf  (Z.  pliysi- 
kal.  cliem.  Unterr.,  1927,  40,  205 — 206 ;  Chcm. 
Zentr.,  1927,  ii,  1869). 

Ultra-violet  refract  ometry.  L.  C.  Martin 
(Trans.  Opt.  Soc.,  1927—1928,  29,  1—21). — A  critical - 
angle  method  is  described  for  determining  the  refrac¬ 
tive  indices  of  small  quantities  of  liquid  for  ultra¬ 
violet  light.  Two  quartz  hemispheres,  between  which 
is  a  thin  film  of  the  liquid,  arc  rotated  in  a  beam  of 
approximately  parallel  radiation,  and  the  critical 
angles  for  various  wave-lengths  are  measured  by 
means  of  a  quartz  spectrograph.  A  detailed  pro¬ 
cedure  is  described  and  discussed.  C.  W.  Gibby. 

Simple  form  of  photo-electric  photometer, 
J.  II.  J.  Poole  (Nature,  1928,  1 21,  281— 282).— The 
phenomenon  of  the  intermittent  discharge  through  a 
neon  lamp  is  applied  to  the  measurement  of  small 
ilium  illations  with  a  vacuum  photo-electric  cell.  The 
cell  and  the  neon  lamp  are  connected  in  series  with  a 
high-tension  battery,  and  the  lamp  is  shunted  with  a 
condenser ;  the  frequency  of  the  intermittent  flashes 
increases  with  the  illumination.  A.  A.  Eldridge. 

Adiabatic  microcalorimeter  for  radiological 
researches.  W.  Swi e ntoslawsk c  and  (Mlle.)  A. 
Dorabialska  (Rocz.  Cliem.,  1927,  7,  559—566). — 
See  A.,  1927,  1163. 

Micro-determination  of  mol.  wt.  H.  Jobg 
(Mikrochem.,  1928,  6,  34 — 49). — An  apparatus  is 
described  and  illustrated  diagrammatical!}'  for  the 
micro -determination  of  the  mol.  wt.  of  organic  sub¬ 
stances  by  the  depression  of  f.-p.  method.  It  consists 
essentially  of  two  thermostats  containing  tubes  hold- 
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ing  the  liquid  used  as  solvent  and  provided  with 
copper- constant  an  thermocouples  either  of  which 
may  be  connected  through  a  resistance  to  a  sensitive 
galvanometer  by  means  of  a  throw-over  switch.  One 
of  the  vessels  serves  for  standardising  the  galva¬ 
nometer,  which  is  adjusted  to  zero  at  the  f.  p.  of  the 
solvent,  and  the  other  vessel  is  used  for  determining 
the  f.  p*  of  the  solution.  When  both  solution  and 
solvent  are  just  melting  the  difference  between  the 
galvanometer  readings  corresponds  with  the  depres¬ 
sion  of  the  f.  p.  Several  examples  are  given  of  the 
results  obtained  and  the  method  of  calculation  is 
explained.  A.  It.  Powell. 

Resistance  wire  lor  use  in  the  laboratory.  J. 
Piccard  (J.  Amcr.  Cliem.  Soc.,  1928,  50, 406—408).— 
“  White  gold,”  an  alloy  of  nickel  and  gold,  is  a  suit¬ 
able  non-corrosive  material  for  the  measuring  wires 
of  Wheatstone  bridges.  The  alloy  is  hard  and  ductile, 
and  has  a  tensile  strength  greater  than  that  of  steel. 
The  resistance,  temperature  coefficient  of  resistance, 
and  thermoelectric  force  against  copper  are  recorded 
for  two  commercial  specimens  of  “  white  gold,0  and 
for  platinum  and  eonstantan.  S.  K.  Tweedy. 

Pipette  for  micro-analyses.  A.  T.  Shohl  (J. 
Amcr.  Chem.  Soc.,  1928,  50,  417). — Van  Slyke  and 
Neill’s  modified  Ostwald  pipette  is  fitted  with  a 
hypodermic  needle  (made  of  platinum  if  necessary). 
Drops  of  the  order  0*00015  c.c.  can  be  removed  from 
such  a  tip.  S.  K.  Tweedy. 

Modified  weighing  pipette.  G.  Edgar  (Ind. 
Eng.  Chem.,  1928,  20,  158). — A  Lunge  weighing 
pipette  contains  three  bulbs  of  definite  volume  with 
graduation  marks  between  them.  It  enables  triplicate 
weighings  of  nearly  the  same  quantity  of  material  to 
be  conveniently  made.  C.  Irwin. 

Apparatus  for  micro-filtration .  A.  T.  Shohl 
(J.  Amer.  Chem.  Soc,,  1928,  50,  417 — 418) . — The 
liquid  is  filtered  by  suction  through  a  thin  layer  of 
asbestos  packed  over  a  glass  bead  in  a  filter  funnel. 
The  precipitate  can  be  washed  five  or  ten  times  with 
1  c.c.  of  solution.  S.  K.  Tweedy. 

Suction  flask  for  quantitative  analysis.  G.  W. 
Ktmn  (Cliem.-Ztg.,  1928,  52,  131). — The  suction 
funnel  is  carried  in  a  stopper  which  fits  into  a  tubulure 


on  the  top  of  a  spherical  container.  The  tubulure 
carries  a  side  tube  connected  through  a  3-way  cock 
either  to  the  vacuum  pump  or  to  the  atmosphere. 
Another  tube  provided  with  a  stopcock  is  connected 
to  the  lower  end  of  the  spherical  container. 

S.  I.  Levy. 

Laboratory  cooling  device  using  liquid  sulphur 
dioxide.  A.  F.  Gill  (Ind.  Eng.  Chem.,  1928,  20, 
212).— The  “  cold  test  ”  of  castor  oil  for  use  in  aircraft 
engines  requires  the  maintenance  of  a  temperature 
of  —10°  for  10  days.  This  is  conveniently  obtained 
by  placing  the  test-tube  containing  the  oil  in  a  small 
Dewar  flask  charged  with  slowly-boiling  liquid  sulphur 
dioxide  (b.  p.  —10°).  The  only  attention  required 
was  addition  of  100  c.c.  of  sulphur  dioxide  every 
second  day.  0.  Irwin. 

Electrical  solution-mixing  device.  K.  Hick¬ 
man  and  D.  Hyndman  (Ind.  Eng.  Chem.,  1928,  20, 
213 — 21G). — The  automatic  control  of  the  proportions 
in  which  two  solutions  arc  being  mixed  is  effected 
by  carrying  forward  in  a  current  of  air  a  gas  which 
is  either  a  participant  in  the  reaction  or  is  added  as 
an  indicator,  into  a  conductivity  cell.  Ammonia  may 
he  used  either  in  the  neutralisation  of  sulphuric  acid 
with  ammonia,  or  in  the  neutralisation  of  this  acid 
with  sodium  hydroxide,  a  trace  of  ammonia  being 
added  in  the  last  case.  Other  indicators  are  sulphur 
dioxide  and  chlorine.  The  resistance  of  the  cell  used 
with  tap  water  was  2000  ohms.  This  is  coupled  to  a 
110- volt  A.C.  supply  and  the  variable  current  pro¬ 
duced  actuates  a  solenoid  which  is  capable  of  rotating 
a  hollow  drum  pivoted  axially  through  a  few  degrees. 
In  the  sides  of  the  drum  are  two  outlets  for  the 
liquor  under  regulation,  one  a  feed  and  the  other  a 
by-pass.  In  effect,  a  frictionless  valve  controls  the 
feed  actuated  b}7  the  conductivity  of  the  indicator 
cell.  C.  Irwin. 

Extraction  apparatus  lor  liquids.  J.  Fried¬ 
richs  (Chem  Fabr.,  1928,  91). — A  new  apparatus  is 
described  in  which  the  usual  glass  spiral  is  replaced 
by  a  porous  filter  plate.  C.  W.  Gibby. 

Metallographie  etching.  M.  Schneider  (Z. 
physikal.  chem.  Unterr.,  1927,  40,  175—176 ;  Chem. 
Zentr.,  1927,  ii,  1001). — A  lecture  demonstration. 

.  it  j_J3  J[3  jO^  G  & 
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[Variation  of]  the  layer  of  ozone  in  the  upper 
atmosphere  during  the  night.  D.  Chalonge 
(Compt.  rend,,  1928,  186,  440 — 448). — The  thickness 
of  the  layer  of  ozone  encircling  the  upper  atmosphere 
of  the  earth  (Dobson  and  Harrison,  A.,  1926,  493) 
was  determined  for  a  few  days  and  nights  from  the 
spectral  intensities  of  the  radiations  (up  to  3050  A.) 
from  the  sun  and  moon,  respectively.  It  remained 
constant  during  a  particular  night  (about  3  mm.)  but 
was  less  during  the  day  (about  2-2  mm.).  A  longer 
scries  of  measurements  is  required  to  confirm  this. 

J  Grant. 

Nitrate  in  the  sea.  II.  H.  W.  Harvey  (J. 
Marine  Biol.  Assoc.,  1928,  [ii],  15,  183— 189).— The 


nitrates  in  the  sea- water  south-west  of  Plymouth  are 
used  up  by  the  phytoplankton  during  the  summer 
but  reappear  during  the  autumn  as  their  synthesis 
during  this  period  is  more  rapid  than  their  deeoin- 
osition.  Nitrates  from  land  drainage  cannot  he 
etected  more  than  a  few  miles  from  the  land. 

W.  0.  Kermack. 

Seasonal  variations  in  the  phosphate  and 
silicate  content  of  sea-water  during  1926  and 
1927  in  relation  to  the  phytoplankton  crop. 
W.  JL  G.  Atkins  (J.  Marine  Biol.  Assoc.,  1928,  [ii], 
15,  191— 205) —The  silicate  and  phosphate  contents 
of  sea -water  undergo  rapid  reduction  during  the  late 
spring  and  early  summer  as  a  result  of  the  rapid 
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proliferation  of  diatoms.  The  silicates  may  show  a 
rise  in  late  summer  which  is  not  exhibited  by  the 
phosphate,  and  comparing  various  seasons  a  high 
phosphate  minimum  may  accompany  a  low  silicate 
minimum  and  vice  versa.  The  date  of  the  fall  of 
the  phosphates  in  spring  varies  from  season  to  season 
and  is  correlated  chiefly  with  the  amount  of  sunlight. 

W.  0.  ReBMACK. 

Photosynthesis  of  diatom  cultures  in  the  sea. 
S.  M.  Marshall  and  A,  P,  Or r  (J.  Marine  Biol, 
Assoc.,  1928,  [ii],  15,  321— 360}.— With  increasing 
depth  photosynthesis  by  diatoms,  as  determined  by 
the  oxygen  production  (Winkler’s  method),  readies  a 
maximum  and  then  decreases.  This  maximum  occurs 
very  near  the  surface  in  winter  or  in  the  absence  of 
direct  sunlight,  and  occurs  at  a  depth  of  20 — 30 
metres  in  the  summer,  but  under  similar  conditions 
is  nearer  the  surface  in  the  more  turbid  waters  nearer 
the  coast  than  in  the  open  sea.  W.  0.  Kermack. 

j#h  of  the  Black  Sea  compared  with  that  of  the 
salt  lake  Tekir-Ghiol.  N.  L.  Cosmovici  (Ann.  ScL 
Univ.  Jassy,  1928,  15,  131 — 132). —  values  have 
been  determined  eolorimetrically  in  July  in  the  Black 
Sea  and  in  the  adjacent  salt  lake  Tdkir-Ghiol.  For 
the  former,  values  between  8*3  and  8*5  were  found 
in  all  cases,  independent  of  temperature,  wind,  and 
the  nature  of  the  sea  bed.  The  presence  of  algae 
increased  the  pu>  The  pn  of  the  lake  Tekir-Ghiol 
was  8*6  under  all  observed  conditions. 

C.  AY.  Gibby. 

Comparison  of  the  absorptive  powers  of 
Russian  and  other  clay.  A.  Monosson  (Papers 
Pure  Appl,  Chem.  Karpov  Inst.,  Bach  Festschr., 
1927,  169—173;  Chem.  Zcntr.,  1927,  ii,  1009).— The 
absorptive  power  of  clays  for  ozokerite  in  kerosene  is 
increased  by  heating  the  material  at  350 — 400°,  but 
not  at  105^  or  700°,  Treatment  with  acid,  and 
pulverisation,  also  often  increase  the  absorptive 
power.  A,  A.  Eldridge. 

Kaolin  content  of  clays.  H,  BoEGE  (Chem. 
Erde,  1927, 3, 341 — 369), — Chemical  analyses  are  given 
of  eight  clays  from  German  localities.  By  digesting 
the  material  in  hydrochloric  acid  (d  1*1)  for  2  hrs. 
from  6*00  to  14-08%  A1203  -r  Fe203  passed  into 
solution,  this  representing  the  colloidal  portion  of 
the  aluminium  silicate.  After  ignition  of  the  material 
at  700°  hydrochloric  acid  extracted  more  (up  to 
36*82%)  alumina,  the  additional  amount  representing 
the  broken ‘down  kaolin.  From  these  results  the 
amount  of  kaolin  in  the  clav  can  be  calculated. 

■fin* 

The  amount  of  kaolin  present  in  each  of  these  clays 
was  also  determined  by  the  dehydration  method  of 
Calsow  (A.,  1927,  38),  L.  J.  Spencer. 

Miner alogical  constitution  of  clays,  6.  Linck 
(Chem.  Erde,  1927,  3,  370 — 374). — Remarks  on  the 
paper  by  Boege  (preceding  abstract), 

L,  J,  Spencer, 

Kaliophylite.  0.  Mugge  (Z.  Krist.,  1927,  65, 
380 — 390  ;  Chem.  Zentr.,  1927,  ii,  1 140) . — Kaliophylite 
from  ML  So  mm  a  contained  Si02  39*04,  A1203 
31*96,  Fe203  0*98,  CaO  0-33,  MgO  0*15,  lv20  22*84, 
Na20  3*89,  H£0  ( >  105°)  0*00%,  but  no  carbon  dioxide, 
chlorine,  or  sulphur :  co  1531  z  1527.,.  d  2*61. 

"  A.  A.  Eldbidge. 


Mineral  phosphates  in  the  province  of  Lecce. 
G.  Tarulli  and  A.  Marcucoi  (Annali  Chim.  Appl., 
1928,  16,  40 — 46) . — The  whole  of  the  subsoil  of  the 
heel  of  Italy  appears  to  contain  higher  or  lower 
proportions  of  phosphates  at  varying  depths,  in  some 
cases  capable  of  economic  utilisation.  T,  H.  Pope. 

Chemical  and  provincial  relations  of  the 
younger  eruptive  rocks  of  Germany  and  northern 
Bohemia.  H.  Jung  (Chem.  Erde,  1927,  3,  137 — 
340). — A  large  number  of  chemical  analyses  of 
Tertiary  igneous  rocks  from  Germany  and  northern 
Bohemia,  collected  from  the  literature,  are  tabulated 
and  plotted  on  diagrams.  Variation  curves  are 
given  for  each  of  the  constituent  oxides.  The  rocks 
of  the  “  Oligocene  province  ”  are  all  alkali-rocks  of 
the  “  Atlantic  type,”  whilst  in  the  “  Miocene  province 
there  are  also  lime-alkali -rocks  of  the  “  Pacific  type.” 

L.  J.  Spencer. 

Mineralogy  of  Western  Australia.  I.  E.  S, 
Simpson  (J.  Roy.  Soc.  W.  Australia,  1927,  12,  57 — 
66), — Lithiopbilite  (from  near  Wodgina)  contained  : 
P205  45*99,  MuO  30*80,  FeO  10*44,  CaO  2*78, 
MgO  0*94,  LEO  7*87,  Na20  0*34,  K20  — ,  H20  ( <110°) 
1*11,  total  100*27% ;  d  3*39,  hardness  5.  Leucite 
(from  Fitzroy  valley)  contained  :  SiO^  52*45,  Alo03 
8*64,  Fc003  5*48,  FeO  0-94,  MnO  0*13,  MgO  6*42, 
CaO  2*01,  Na20  0*38,  K„0  10*42,  H.G  (<110°)  1*99, 
H20  (>110°)  2*89,  Ti02  5*85,  P205  1*58,  BaO  1*19, 
total  100*37% ;  d  2*6.  Ferrimoiybditc  (Mulgine) 
contained  :  Fe203  17-87,  Mo03  62*90,  H20  (over 
calcium  chloride)  10-20,  H20  (250°)  9*95,  total, 
100*92% ;  d  2*99.  The  formula 
(Fe203,4Mo03,5H20),5H20  is  proposed.  Kyanite  and 
staurolite  are  described.  Chemical  Abstracts. 

Crystals  of  cornetite,  and  their  refractive 
indices.  A.  Schoep  (Natuurwetens.  Tijds,,  1927, 
9,  125 — 128). — Very  well  formed  crystals,  distributed 
in  a  layer  of  clirysoeolla  covering  a  brown  sandstone, 
probably  from  the  Star  of  the  Congo  mine  at  Katanga, 
are  found  to  have  the  angles  and  axial  ratios  already 
measured  by  Cesaro  and  by  Hutchinson  and  Macgregor 
(A.,  1921,  ii,  701);  besides  the  forms  m  (100)  and 
v  (221),  a  new  form  a  (100)  is  recorded.  Measurement 
of  the  refractive  indices  by  the  immersion  method, 
using  the  powdered  mineral,  gives  a=  1*765 ±0*003, 
[3=1*79-1-80,  y=l*83— 1*84.  S.  I.  Levy. 

Structure  of  millerite.  H.  W.  V.  Willems 
(Physica,  1927,  7,  203 — 207 ) . — Millerite,  NiS,  is 
ditrigonal-bipyramidal,  space- group  the  co¬ 

ordinates  being  Ni  (w,  0,  0)  (0,  u,  0)  (0,  0,  ti),  8  (x,  x,  z) 
{z} x, x)  (x,z,x)}  where  w=0*265,x=0*75}  z= 0*41 ;  hence 
one  sulphur  atom  is  surrounded  by  three  nickel  atoms 
distant  2-24  A.,  two  nickel  atoms  at  2*43  A.,  and  one 
nickel  atom  at  3*45  A.  The  elementary  rhombohedron 
has  a  116°  35',  r  5*65  A.,  and  contains  3  mois.,  dnl± 
5*25.  Chemical  Abstracts, 

Association  of  water  with  serpentine.  P.  G, 
Nutting  (J.  Washington  Acad.  ScL,  1928,  18,  81— 
89). — An  attempt  is  made  to  distinguish  between 
dissolved,  adsorbed,  and  chemically  combined  water. 
The  material  used  for  the  experiments  consisted  of 
clear  homogeneous  yellowish-green  grains  of  serpentine 
sieved  to  0*15 — 0*05  mm.,  and  gave  on  analysis 
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SiO,  35 '56,  AlaGa  246,  3Tc*03  4-62,  MgO  39-38, 
Fed  2*02,  NiG  0*22,  CaO  (HO,  H20  (at  110°)  0-88, 
H20  (over  110°)  1504,  corresponding  with  the  ratios 
Sid, :  Rm203  :  UnO  :  H20-l*73  :  0*16  :  3*00  :  2*59 
[differing  appreciably  from  the  formula 
3Mg0,2Si0232H20].  The  weights  of  this  material  at 
temperatures  of  26°,  36°,  and  46°  are  plotted  against 
the  humidities  of  the  atmosphere;  the  curves 
show  greater  variations  in  the  more  arid  and  more 
humid  regions.  The  dehydration  (weight-temper¬ 
ature)  curve  shows  no  break,  but  the  logarithmic 
curve  shows  breaks  at  368°  (corresponding  with 
2BLQ)  and  at  620°  (corresponding  with  1*25H2G). 

L.  J.  Spencer. 

Bolivianite  and  Silesite.  F.  Ablfeld  (Zentr. 
Min.  Geol.,  1927,  A,  320—321 ;  Chem.  Zentr.,  1927, 
ii3  1807  — 1808), — Polemical  against  Pauly  (Zentr. 
Min.  Geol,,  1926,  A,  43).  A.  A.  Eldridce. 

Blue  rock-salt.  K,  Przibrah  (Kali,  1927,  21, 
253 — 255  ;  Chem.  Zentr.,  1927,  iL  1807). — Radio¬ 
activity  develops  a  blue  colour  in  rock-salt  similar  to 
that  in  the  natural  substance,  especially  under  pressure 
(400  kg. /cm.2}.  Under  a  pressure  of  100  kg. /cm.2  a 
yellow  colour  develops.  Potassium  may  be  the 
origin  of  radioactivity.  A.  A,  Eld  ridge. 

Mud  from  lake  Tekir-Ghiol  [Romania],  A. 
Bueada  (Ann.  ScL  Univ.  Jassy,  1928,  15,  129™  130), 
—A  detailed  analysis  of  wet  mud  from  this  salt  lake 
shows  63*36%  of  solids,  of  which  4*43%  consists  of 
soluble  salts  (mainly  sodium  chloride  and  sulphate), 

L.  J.  Spencer. 

Granite  of  Cicurova  [Romania],  D.  M.  Cadeeb 
(Ann,  Sci.  Univ.  Jassy,  1928,  15,  81 — 88). — A 
petrograpliical  description  and  a  chemical  analysis  are 
given  of  this  hornblende -granite,  and  the  analytical 
results  are  plotted  on  diagrams  of  various  kinds.  It-  is 
an  alkali-granite  bordering  on  syenite. 

L.  J.  Spencer. 

Chemical  constitution  of  natural  hydrated 
iron  oxide.  N.  S.  Kurnakov  and  E.  J.  Rode  (Z. 
anorg.  Chem.,  1928,  169,  57— SO},— Sec  this  voL,  41, 

Meteoric  irons  from  Bolivia,  W.  Arkansas,  and 
Michigan.  G.  P.  Merrill  (Proc.  U,S.  Nat.  Mus., 
1927,  72,  Art.  4,  1—4)  —The  Bolivian  specimen 
(21*25  kg.)  contained  Fe  94*212,  M  5*626,  Co  0*320, 
Cu  0*0004,  S  0*014,  P  0*261,  Ft  trace,  insol.  0*042, 
total  100*475%.  The  Arkansas  specimens  (1*75  kg.) 
contained  Fe  94*858,  Ni  5*121,  Co  0*353,  Cu  0*013, 
P 0*020,  S  0*009,  insol.  0*013,  Mn  trace,  total  100*387%. 
The  Michigan  specimen  (11*5  kg.)  contained  Fe 
87*71,  Ki  11-41,  Co  0*26,  Cu  0*01,  S  0*05,  P  0-15,  total 
99*65%,  Chemical  Abstracts. 

Oxidation  of  meteoric  irons.  New  examples 
of  magnetic  iron  oxides  from  terrestrial  sources. 

V.  Shannon  (Proc.  US.  Nat.  Mus.,  1927,  72, 
Art.  21,  1—15).— In  the  oxidation  of  meteoric  iron, 
magnetite  is  formed  in  relatively  small  quantities 
as  a  transitory  and  unstable  stage;  the  magnetite 


and  the  iron  are  rapidly  converted  into  limonite.  The 
formation  of  ferromagnetic  trevorite,  Ni0,Fe203,  and 
of  analogous  cobalt  and  copper  compounds,  seems 
established.  Chlorides  promote  the  formation  of 
amorphous  hydrated  ferric  oxide.  Terrestrial  ferro¬ 
magnetic  iron  oxide  is  not  analogous  to  the  oxidation 
product  of  meteorites.  Chemical  Abstracts. 

Connexion  between  commercial  oil  deposits 
and  major  structural  features  with  special 
reference  to  Asiatic  fields.  L.  D.  Stamp  (J.  Inst. 
Petrol.  Tech,,  1928,  14,  28 — 63). — A  critical  examin¬ 
ation  of  the  occurrence  of  oilfields  shows  their 
frequent  association  with  geosynclinal  areas  of 
deposition  and  occurrence  round  the  margins  where 
the  deposits  are  of  a  deep-water  type,  or  in  the  centre 
in  the  case  of  shallow- water  deposits.  No  genetic 
connexion  between  oil  and  belts  of  folding  or  between 
oil  and  vulcanicity  can  be  traced.  BL  S,  Gahlick. 

Telegffite,  a  fossilised  resin,  L.  Zechmeister 
and  ¥.  VbabIbly  (Z.  Min.  Geol.  Palaont.,  1927,  A, 
287—290 ;  Chem.  Zentr.,  1927,  ii,  1461). — The  resin, 
formerly  regarded  as  succinite,  and  now  named 
lelegdiie ,  was  found  at  Sz&szesdr ;  it  has  d  1*09, 
hardness  24,  ri\ f  1*5416,  and  contains  C  76*93,  H  10*17, 
S  1*71,  O  11*17% ;  acid  value  0,  saponification  and 
ester  value  180,  Decomposition  with  alkali  yields  a 
crystalline  acid,  A.  A.  E-ldridqe, 

Proportion  of  barium  in  arable  soil.  G. 
Bertrand  and  L.  Sileerstein  (Conipt,  rend.,  1928, 
186,  477—480;  c£.  this  voL,  336). — Barium  in  soil 
(20  g.)  is  determined  after  destruction  of  organic 
matter  by  heat,  by  fusion  for  30  min.  with  60  g,  of  an 
equi molecular  mixture  of  sodium  and  potassium 
carbonates.  The  washed,  water- insoluble  residue  is 
reheated  and  extracted  with  hydrochloric  acid,  the 
remaining  residue  re-fused  and  again  extracted,  and  the 
combined  acid  filtrates  (125  c.c.)  arc  precipitated  with 
10  drops  of  10%  sulphuric  acid.  The  barium  sulphate 
is  stirred  frequently,  and  filtered  after  2  days,  A 
number  of  soils  from  various  parts  of  France  wrere 
found  to  contain  0*082 — 0*829  g.  (in  an  exceptional 
case,  that  of  Langlade,  Gard,  1*717  g.)  of  barium  per 
kg.  If  it  is  assumed  that  all  the  barium  is  present  in 
the  soil  as  sulphate,  these  values  account  for  10 — 38% 
(80*5%  in  the  exceptional  case)  of  the  total  sulphur 
available  for  nutritive  purposes.  J.  Grant. 

44  Fossil”  soils  and  tropical  weathering. 
P.  W.  E.  Vageler  (Z.  Pflanz.  Dung.,  1928,  10A, 
193 — 205). — A  formal  statement  of  the  author’s 
views  in  which  a  plea  is  entered  against  the  too  loose 
use  of  the  term  “  fossil  ”  soils,  Laterite  soils  can 
be  formed  onlv  under  certain  well-defined  climatic 
conditions.  They  can  become  “  fossilised  ”  by  two 
processes  only ;  (a)  by  becoming  covered  with  a 

humus  layer,  and  (b)  by  becoming  covered  by  a  hard 
crust  formed  by  the  precipitation  of  material  brought 
to  the  surface  by  capillary  action.  Fossil  loess  soils 
also  undoubtedly  exist.  H>  J.  G.  Hines. 


392 


BRITISH  CHEMICAL  ABSTRACTS, - A. 


Organic  Chemistry. 


Rontgen  rays  and  organic  chemistry*  A, 
Karssen  (Chcm.  Weekblad,  1928,  25,  114 — 127). — 
An  account  of  the  results  achieved  in  the  elucidation 
of  structure  of  organic  compounds  by  X-ray  analysis, 

S.  L  Levy. 

Theory  of  the  mes  ©-structure  of  organic  com¬ 
pounds,  1. 1.  Kotjukov  (Bull.  Siberian  Inst,  Tech,, 
1927,  48,  1 — 35). — The  basis  of  the  arguments 
developed  in  this  theoretical  paper  is  the  great, 
often  dominant,  importance  of  hydrogen  in  structural 
organic  chemistry.  The  more  stable  are  the  carbon- 
carbon  linkings,  the  less  stable  is  the  carbon-hydrogen 
linking  and  hence  the  greater  the  residual  affinity  of  the 
carbon,  this  being  termed  meso-valeney  and  being 
identical  with  Werner's  secondary  valency.  With 
halogens  the  reverse  is  the  case,  this  explaining  the 
formation  of  linkings  between  halogens  and  hydrogen 
and  also  the  specificity  of  the  linking  of  halogen  with 
carbon.  Linkings  formed  as  a  result  of  the  reciprocal 
saturation  of  meso-valencies  are  termed  meso- linkings. 

Benzene  has  no  central  linkings,  its  carbon  linkings 
representing  a  peculiar  whole,  in  consequence  of  which 
the  hydrogen  atoms  exhibit  marked  meso-valeney. 
In  the  benzene  hexachlorides  the  chlorine  is  united, 
not  with  carbon,  but  with  hydrogen.  Substitution 
reactions  proceed  so  that  the  meso-linkings  formed 
in  the  initial  product  of  combination  remain  undis¬ 
turbed  in  the  final  product.  Every  substituent 
entering  the  benzene  nucleus  combines,  not  only  with 
the  carbon  of  the  nucleus,  but  also  with  the  neigh¬ 
bouring  orlho-\ lydrogen  atoms  with  formation  of 
meso-linkings,  unless  the  entering  radical  possesses 
unsaturated  atoms.  Introduction  of  a  substituent  is 
accompanied  by  redistribution  of  the  affinity,  which 
in  one  case  causes  loosening  of  the  ortho-spar  a,  and  in 
another  that  of  the  meta -hydrogen  atom ;  initiation 
of  meso-linkings  enhances  this  phenomenon .  Radicals 
possessing  unsaturated  atoms  connected  directly  to 
the  nucleus  are  ortho-para- dirigents,  whilst  meta- 
dirigents  are  those  with  unsaturated  atoms  not 
combined  with  the  nucleus ;  the  cause  of  the  directing 
influence  lies  in  the  unequal  distribution  of  the 
affinity.  These  views  furnish  explanations  for  a 
number  of  problems,  such  as  the  velocity  of  reaction 
of  substitution,  the  varying  stability  of  radicals  in 
the  nucleus,  etc*  A  meso-formula  is  suggested  for 
naphthalene. 

The  phenomenon  of  steric  hindrance  is  founded, 
not  on  the  magnitude  of  the  radical,  but  on  the 
appearance  of  meso-linkings  between  the  radical  and 
the  neighbouring  or f/i ©-hydrogen  atoms  and  on  uneven 
distribution  of  the  affinity.  Physical  isomerism  is 
structural  isomerism  and  is  encountered  only  when 
more  than  one  meso-linking  is  possible ;  in  the  great 
majority  of  cases  the  number  of  isomerides  known 
corresponds  with  the  possible  number .  The  isomerism 
of  benzophenone,  p- dinaphthyl  ketone,  benzil,  and 
phenylmethylpieramide  is  discussed  from  this  point  of 
view,  mesoTormulse  being  suggested  for  these  com¬ 
pounds. 

The  isomerism  of  ethylene  compounds  rests,  not  on 
the  presence  of  double  linkings  as  such  and  on  their 


rigidity,  but  on  the  presence  of  hydrogen  atoms  with 
meso- valency  and  of  atoms  having  affinity  towards 
them.  Isomerism  arises  only  when  the  possibility 
of  forming  meso-valencies  exists.  Ethylenic  iso¬ 
merism  is  never  observed  when  the  radicals  at  the 
double  linkings  are  aliphatic  and  saturated,  hydrogen 
atoms  with  meso-valencies  being  absent  from  such 
radicals.  This  isomerism  is  annulled  by  replacement 
of  the  hydrogen  atoms  with  meso -valency  by  other 
radicals,  even  if  these  contain  double  linkings  and 
different  radicals.  The  isomerism  of  fumaric  and 
maleic  acids,  stilbene,  nitrobenzylidenedeoxybenzoin, 
cinnamic  acid,  and  hydroxylepidine  is  considered, 
and  meso-formulos  are  given.  The  isomerism  of 
p -butene  and  allylpropenyl  is  doubtful. 

The  isomerism  of  the  oximes  is  conditioned  by  the 
setting-up  of  meso-linkings  between  the  oxygen  of 
the  oximino -group  and  the  hydrogen  of  the  radical 
situate  at  the  carbon  atom.  If  this  radical  has  an 
unsaturated  atom,  the  hydrogen  and  the  oximino- 
groups  take  part  in  the  isomerisation.  The  iso¬ 
merism  is  completely  annulled  by  replacement  of  the 
hydrogen  atom  with  meso-valeney  or  of  the  hydroxyl 
of  the  oximino- group  by  any  inert  radical.  Here,  too, 
the  number  of  known  isomerides  is  in  accord  with  the 
meso -theory  and  not  with  the  requirements  of  the 
classical  theory.  Both  isomerides  of  acetylacrylic 
acid  are  regarded  as  anti- compounds.  The  isomerism 
of  the  diazo-compounds  is  also  explainable  by  the 
author's  theory,  T.  H.  Pope. 

Slow  combustion  of  hydrocarbons.  S,  Land  a 
(Compt.  rend.,  1928,  186,  589 — 591).— Slow  combus¬ 
tion  of  paraffin,  m.  p.  51°,  at  280—300°  yields  the 
following  identified  products :  methyl  and  ethyl 
alcohols,  acetone,  methyl  ethyl  ketone,  acetaldehyde, 
prop  aldehyde,  hexaldehyde,  heptaldehyde,  octalde- 
hyde,  nonaldehyde,  and  undecaldehyde.  The  identi¬ 
fication  of  the  alcohols  amongst  the  products  of 
combustion  is  important  in  relation  to  the  hydroxyl- 
ation  theory  of  Bone  (J.C.S.,  1902,  81,  535). 

G.  A.  C.  Gough. 

[Preparation  of]  A^-pentene.  J,  F.  Norris  (Org. 
Syntheses,  1927,  7,  76 — 77). 

Decomposition  of  methyl  chloride  at  high 
temperatures.  K.  Wieslbe  (Chem.-Zfcg.,  1928,  52, 
182— 183).— Methyl  chloride  decomposes  at  high 
temperatures,  giving  an  equivalent  quantity  of 
hydrogen  chloride.  Decomposition  is  appreciable  at 
500°  and  nearly  complete  at  900°.  The  presence  of 
methane  has  no  effect  on  the  equilibrium,  but  the 
decomposition  is  slightly  increased  by  water  vapour 
and  to  a  much  greater  extent  by  carbon  dioxide. 

G.  J.  Smithells. 

Catalytic  oxidations  in  aqueous  solutions.  II. 
Oxidation  of  primary  alcohols.  N.  A.  Milas  (J. 
Amer.  Ghem.  Soc.,  1928,  50,  493 — 199 ;  cf.  A.,  1927, 
973). — Addition  of  a  solution  of  sodium  chlorate 
(73  g.)  in  aqueous  2*5%  sulphuric  acid  (130  c.c.)  to 
methyl  alcohol  (64  g.),  water  (50  c.c.),  and  vanadium 
pentoxide  (0*3  g.),  at  75 — 80°,  with  stirring,  with 
subsequent  heating  for  10  hrs.,  addition  of  6iY~sul- 
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phurie  acid  (36  c,c»),  and  continued  heating  for 
36  hrs,  affords  methyl  formate,  formic  acid,  a  trace  of 
chloroform,  and  an  unidentified  product.  Similar 
oxidation  of  ethyl  alcohol  affords  ethyl  acetate  in 
60—61%  yield,  together  with  acetaldehyde  and 
acetic  acid.  Acetal  (100  g.)  yields  similarly  ethyl 
acetate  (45  g.)3  acetic  acid  (36  g,),  and  ethyl  alcohol, 
whilst  an  cquimolecular  mixture  of  paracetaldehyde 
and  ethyl  alcohol  (total  102*3  g.)  yields  ethyl  acetate 
(54  g.)  and  acetic  acid  (21*3  g.).  Acetaldehyde  alone 
yields  paracetaldehyde,  which  then  remains  un¬ 
attached.  ^-Propyl  alcohol  yields  similarly  propyl 
propionate  (48—51%),  together  with  propionic  acid 
and  small  proportions  of  propaldehyde  and  a  chlorin¬ 
ated  ester ;  n-butyl  alcohol  yields  n-butyl  butyrate 
(47 — 49%) ;  i^obutyl  alcohol  yields  f^obufcyl  iso¬ 
butyrate  (46 — 48%),  together  with  carbon  dioxide, 
acetone,  tsobutaldehyde,  and  chlorinated  products, 
whilst  tsoamyl  alcohol  affords  isoninjl  m>valerato  (45— 
48%),  i  so' valor  aldehyde,  chlorinated  products,  acetone, 
and  carbon  dioxide.  It  is  concluded  that  aldehydes 
are  the  primary  oxidation  products,  these  then 
condensing  with  unchanged  alcohols  to  form  semi- 
acetals,  the  secondary  alcoholic  groups  of  which  are 
then  oxidised  with  formation  of  esters ;  any  free  acid 
present  in  the  product  is  derived  from  the  latter  by 
hydrolysis.  1\  G.  Willson. 

Catalytic  dehydration  of  isopropyl  alcohol. 
W.  J.  Allakdyce  (Trans.  Roy.  Soe,  Canada,  1927, 
[iii],  21,  III,  315 — 321), — The  catalytic  dehydration 
of  isopropyl  alcohol  at  360°  has  been  studied  in 
presence  of  tertiary,  secondary,  and  primary  calcium 
phosphates,  tertiary  and  secondary  magnesium  phos¬ 
phates,  and  aluminium  phosphate  and  sulphate.  In 
all  cases  the  reaction  was  almost  entirely  represented 
by  the  equation  CHMeyOH  — ^  CH51e:CH2+H20. 
The  catalyst  improved  with  use  at  first,  but  ultimately 
attained  constant  values  which  were  much  closer  to 
one  another  than  the  initial  values.  Treatment  of 
the  aluminium  sulphate  with  ammonia  gas,  or  with 
hydrogen  chloride,  decreased  its  efficiency  by  about  2%. 
In  the  former  case  the  reactivity  of  the  catalyst  could 
be  restored  by  treatment  with  carbon  dioxide.  Treat¬ 
ment  of  fresh  samples  of  aluminium  sulphate  or  primary 
calcium  phosphate  with  carbon  dioxide  gave  initial 
yields  2 — 3%  higher  than  those  given  by  the  untreated 
samples,  but  had  no  effect  on  the  yields  after  the 
constant  value  was  reached.  The  yield  of  propylene 
was  varied  over  a  range  of  3%  by  changing  the  rate  at 
which  the  alcohol  was  passed  over  aluminium  sulphate. 
I  tie  catalyst  darkens  with  time  and  the  darkening  is 
not  confined  to  the  surface.  Its  extent  varies  with  the 
catalyst,  M.  S.  Burr. 

Preparation  of  sodium  formaldehydesulph- 
oxylate,  N.  B  aoh-N ikola  je  v  a  (Papers  Pure  Appl. 
Chem.  Karpov  Inst,,  Bach  Bbstschr.,  1027,  02—100; 
Chem.  Zentr.,  1927,  ii,  1014).— The  reduction  according 
to  G.P,  276,984  is  complete  in  2—3  hrs. ;  long 
boiling  decomposes  the  product.  A,  A.  Eldrldge. 

Electrolytic  oxidation  of  formic  acid.  E. 
Muller. — Bee  this  vol.,  377, 

Decomposition  of  acid  anhydrides.  Prepar¬ 
ation  of  anhydrides  by  direct  dehydration  of 


acids.  J.  Campardou  and  M.  Seon  (Compt.  rend., 
1028, 186,  591 — 593). — Acid  anhydrides  are  converted 
into  ketones  by  passage  over  heated  thoria  more  easily 
than  the  corresponding  acids ;  thus  at  300°  acetic  acid 

yields  acetone,  and  a  mixture  of  acetic  and  benzoic 

^  * 

anhydrides  yields  acetophenone.  At  400°  acetic 
anhydride  yields  some  mesityl  oxide.  In  the  synthesis 
from  acids  it  is  suggested  that  it  is  more  probable  that 
the  ketones  arise  from  the  intermediate  formation  of 
the  acid  anhydrides  than  through  the  formation  and 
decomposition  of  a  thorium  salt.  This  view  is 
supported  by  the  preparation  of  acetic  anhydride 
from  acetic  acid  by  passage  over  titanic  oxide  at  300°. 

G.  A.  G.  Gough, 

Action  of  acetic  anhydride  on  carboxylic  acids. 
A.  W.  Van  deb  Haar  (Rec.  trav,  chim,,  1928,  47, 
321 — 328). — The  action  of  acetic  anhydride  on 
simple  monocarboxylic  acids  yields  only  the  simple 
acid  anhydride  (which  often  crystallises  with  1  mol.  of 
acetic  anhydride  of  crystallisation)  and  not  a  mixed 
anhydride  as  stated  by  Autenrieth  (A.,  1888,  230)  and 
by  Askenasy  and  Meyer  (A.,  1895,  i,  506).  Mol.  wt. 
determinations  of  the  products  were  made,  since  the 
empirical  formula  of  the  simple  anhydride  containing 
1  mol.  of  acetic  anhydride  of  crystallisation  is  the 
same  as  that  of  the  mixed  anhydride.  Thus  when 
benzoic  acid  is  heated  with  acetic  anhydride  for 
0*75  hr.  and  the  resulting  solution  concentrated  over 
potassium  hydroxide  in  a  vacuum,  the  crystalline 
product  has  the  composition  Bz20,C4H603,  m.  p. 
100—105°.  The  crystals  effloresce  with  loss  of 
acetic  anhydride,  and  by  warming  with  5%  sodium 
carbonate  solution  the  whole  of  the  acetic  anhydride 
is  removed,  leaving  benzoic  anhydride,  m.  p.  40—42°. 
By  similar  treatment  p-dimethylaminobenzoic  acid 
yields  its  anhydride  with  1  mol.  €|HS03,  m.  p.  109°,  to 
which  the  structure  (bTMe2*G0IIJ:»CO*)2OIOAc2  is 
assigned,  but  by  heating  above  its  m.  p.  acetic  anhydr¬ 
ide  is  expelled,  and  the  anhydride  lias  m.  p.  218°. 
Thus  with  increasing  mol.  wt.  of  the  acid  the  acetic 
anhydride  of  crystallisation  is  more  firmly  held, 
confirming  the  composition  previously  assigned  to  the 
compounds  obtained  similarly  from  the  sugar 
saponins  (this  vol.,  68),  When  aldehyde-  or  kefco- 
acids  are  heated  with  acetic  anhydride  the  acid  is 
converted  into  the  enol  lactone  form  and  the  resulting 

hydroxyl  group  is  acefcylated,  R<^I(OAc} 

Thus  opiarde  acid  yields  acetyl-^-opianic  acid,  m.  p. 
125°,  which  can  be  crystallised  from  water  without 
loss  of  its  acetvl  group  (cf.  Liebcrmann  and  Klerman, 
A.,  1887,  47),  J.  W,  Baker. 

Aromatic  properties  of  some  aliphatic 
compounds.  Local  anaesthetics  derived  from 
aliphatic  carboxylic  acids.  H.  Gilman,  L.  0. 
Heckbrt,  and  R.  McCracken  (J.  Amer.  Cfaem.  Soe., 
1928,  50,  437 — 439). — The  following  compounds  were 
prepared  by  treating  diethylammoefchyi  alcohol  with 
the  appropriate  acid  chlorides  in  benzene  or  ether  : 
diethylaminocthyl  acrylate  hydrochloride ,  m.  p.  93  ; 
diethylaminoe  thyl  £  (3  -  dimeihylacryla  t  e  hydr  ochloride , 
in.  p.  128*5 — 130° ;  dielhylamtnoeihyl  trichloroacefaie 
hydrochloride ,  m.  p.  144—145°,  and  diethylaminoetkyl 
acetate  hydrochloride,  m,  p.  116—117°.  Taking  the 
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relative  pharmacological  activities  of  cocaine,  apotlie- 
sin  (diethylaminopropyl  cinnamate),  diethylamino- 
ethvl  thiophen-2-carboxylate,  and  diethylamino ethyl 
furan-2-carboxylate  as  10,  8,  1,  and  <1,  respectively, 
those  of  the  above  compounds,  in  that  order,  are 
1,  1,  <  1?  and  0,  from  which  it  is  deduced  that  pharm¬ 
acological  activity  ascribed  to  aromatic  groupings  can 
be  approached  by  suitable  unsaturated  aliphatic 
structures  (cf.  Gilman  and  Pickens,  A,,  1925,  i,  333). 
$-Chloroethyl  a$-dibro??ioprop ionate >  b.  p.  153°/20  mm,, 
nm  P9080,  df  1*5241,  is  described.  F.  G.  Willsok. 

Anodic  oxidation  of  free  propionic  acid.  F. 
Muller. — See  this  voL,  377. 

Allyl  hexoate  and  octoate.  V,  Deulofeu 
(J.C.S.,  1928,  528) . — Allyl  iodide  reacts  with  silver 
hexoate  and  silver  octoate,  yielding,  respectively, 
allyl  hexoate ,  b.  p.  186 — 188°,  and  allyl  octoate , 
b.  p.  225 — 230°.  M.  Clark. 

Oxidation  of  unsaturated  acids  by  chlorates 
in  presence  of  osmium  tetroxide.  I.  Oleic  and 
elaidic  acids.  S.  Medvedev  and  E.  Alexeeva 
(Papers  Pure  Appl.  Chem.  Karpov  Inst.,  Bach 
Festschr.,  1927,  128—142;  Chem.  Zentr.,  1927,  ii, 
1012). — The  oxidation  was  effected  with  .  aqueous 
sodium  chlorate  and  osmium  tetroxide  in  presence  or 
absence  of  sodium  carbonate  or  hydrogen  carbonate. 
Crotonic  acid  (10  hrs.  at  80°)  afforded  oxalic  acid 
(13%  of  crotonic  acid)  and  dihydroxybutyric  acid. 
Cinnamic  acid  (15  hrs.  at  80°)  gave  phenylglyceric 
acid  (50%),  bcnzaldehyde  (20%),  and  a  liquid  of 
styrene -like  odour.  Oleic  acid  yielded  dihydroxy- 
stearic  acid,  m.  p.  132°,  and  elaidic  acid  ;  elaidic  acid 
gave  dihydroxystcaric  acid,  in.  p.  95°,  and  oleic  acid. 
It  is  curious  that  only  one  dihydroxystearic  acid  is 
produced  in  each  ease,  although  both  acids  are 
present ;  experiments  show,  however,  that  one  acid 
does  not  inhibit  the  oxidation  of  the  other. 

A.  A.  Eldridge. 

Chemical  constitution  of  selacholeie  acid. 
M,  Tsujimoto  (J.  Soe.  Chem.  Ind.  Japan,  1927, 
30,  868 — 873). — Selaclioleic  acid,  C2IH4602»  m.  p. 
42*5 — 43°,  was  first  found  from  Alizame  liver  oil 
(cf.  B.,  1926,  712).  A  mixture  of  equal  parts  of 
hydrogenated  selaclioleic  acid,  m,  p.  83-5°,  and 
synthetically  prepared  n-tetracosoic  acid,  m.  p, 
84°,  melts  at  83-8°,  so  the  former  has  the  straight 
carbon -chain  structure.  The  normal  ozonide, 
CaiH460,,  gave  n-nonoic  acid  and  tridecanc-ar-di- 
carboxyiic  acid,  m,  p.  113°.  Selacholeie  acid, 
CH3‘[CH2]7,CH!CH'[CH2]13<,C02H)  is  identical  with 
nervonic  acid  (cf,  Klenk"  A.,  1927,  691). 

K.  Kashima. 

Esters  of  orthoacetic  acid.  P.  P.  T.  Sah  (J. 
Arner.  Chem,  Soc.,  1928,  50,  510 — 518). — Triethyl 
orthoacetate,  b.  p.  144 — 146°,  df  0*8847,  1-39485, 

is  obtained  by  keeping  acetimidoothyl  ether  hydro¬ 
chloride  in  absolute  alcohol  for  2  weeks,  with  occasional 
shaking,  and  fractionating  the  filtrate  from  the  precipit¬ 
ated  ammonium  chloride  under  reduced  pressure. 
The  following  orthoacetates  were  prepared  by  con¬ 
densation  of  alcohols  as  above  with  appropriate 
acetimidoalkyl  ether  hydrochlorides  :  trimethyl,  b.  p, 
107 — 109°,  df  0-94375,  rif  1*38585 ;  dimethyl  ethyl, 
In  p,  123—126°,  df  0*91915,  nf  1-38885;  methyl 


diethyl  b.  p,  135—136°,  df  0-90085,  nf  1*39185; 
ethyl  di-n-propyl  b.  p.  190 — 194°,  df  0*87129,  nf 
1*40635 ;  and  ethyl  di-n-butyl  orthoacetale,  b.  p.  220 — 
225°,  df  0*86461,  nf>  1*41485.  When  the  alkyl  radi¬ 
cals  of  the  imido- ether  and  the  alcohol  are  not  the 
same,  the  mixed  orthoacetate  is  always  accompanied 
by  the  simple  orthoacetate  derived  by  replacement  of 
the  lower  alkyl  radical  by  the  higher  (cf.  Pinner, 
A,,  1883, 1089)"  F.  G.  Willson. 

Configurational  relationships  of  p-liydroxy» 
valeric  and  lactic  acids,  and  of  methylethyl-  and 
ethyl-n-propyl-carbinols.  P.  A,  Levene  and 
H.  L.  Haller  (J.  Biol,  Chem.,  1928,  76,  415—422; 
cf.  A.,  1927,  643,  1053). — d-n-Butane-aP-diol  gave 
Z-a-bromobutan-p-ol,  [of2  —10-2°,  which  yielded 
d-ct -cyanobutem-^-ol,  b.  p,  110 — 112°/12  ram.,  [ajg 
4-13-1°  in  alcohol ;  this  gave  l- B-hydroxy valeric  acid, 
[a]®  *—15*2°  (sodium  salt,  [a]23  —9-3°).  d-Af-Hexen- 
-ol,  [a]32  +0-3°,  gave,  on  reduction,  d-hexan-y-ols 
.  p.  132 — 134°,  [a]f;  +1-35°;  by  means  of  ozone 
this  was  oxidised  to  d-  (Lhydroxyvalerie  acid,  [ajjy 
4*2-3°  (barium  salt,  [df2  4-1*25°).  From  these  and 
earlier  results  it  follows  that  Z-butan-fJ-ol  and  d-hexan- 
y-ol  are  configurationally  related,  which  is  in  dis¬ 
agreement  with  the  conclusions  of  Pickard  and 
Kenyon  (J.C.S.,  1914,  105,  830). 

0.  R.  Haringtox. 

[Preparation  of]  (3-hydroxypropionic  acid. 
R,  R.  Read  (Org.  Syntheses,  1927,  7,  54—56). 

[Preparation  of]  ethyl  n-butylacetoacetate, 
C.  S.  Marvel  and  F.  D.  Hager  (Org.  Syntheses, 
1927,  7,  36 — 38). 

[Preparation  of]  ethyl  bromomalonate.  C.  S. 
Palmer  and  P.  W.  McWiierter  (Org.  Syntheses, 
1927,  7,  34—35). — The  interaction  of  bromine  and 
ethyl  malonate  is  effected  in  carbon  tetrachloride 
solution.  A.  A.  Eldridge. 

Oxidation  of  maleic  and  fumaric  acids  by 
potassium  permanganate.  T.  Sabautsghka  and 
H.  Tietz  (Continent.  Met.  Chem.  Eng.,  1927,  2,  232). 
— Maleic  or  fumaric  acid  can  be  accurately  deter¬ 
mined  by  adding  excess  of  permanganate  to  a  hot, 
acidified  solution,  decolorising  with  oxalate,  and 
titrating  to  the  end-point  with  permanganate.  The 
reaction  is:  6C4H404-f  I2Mn04'  +  36H*  — >  26C02  + 
12Mn"  4~28H20  (cf.  Lange  and  Kline,  A.,  1923,  ii, 
180).  Chemical  Abstracts. 

Synthesis  of  apy-trimethylglutaric  acid.  F.  E. 
Ray  (J.  Amer.  Chem.  Soc,,  1928,  50,  558 — 563). — * 
Treatment  of  ethyl  ethylidenedimalonate  with  methyl 
iodide  and  alcoholic  sodium  cthoxide  affords  ethyl 
y-methyl-ii‘pentane~$$§§-tetracarboxylate,  b.  p.  190“ 
195°/2 — 3  mm.,  from  which  the  corresponding  acid, 
m.  p.  190°,  is  obtained  on  hydrolysis  with  boiling 
aqueous  hydrochloric  acid.  When  heated  at  190— 
200°,  the  latter  loses  approximately  the  expected 
amount  of  carbon  dioxide,  but  the  residue  is  a  mix¬ 
ture.  Condensation  of  ethyl  tiglate  with  ethyl 
cyanoacetate  affords  ethyl  a-cyano- py  -dimethyl - 
gluiaraie,  b.  p.  150 — 170°/30  mm,,  from  which  ethyl 
oi-cya no- afiy  4r imdhylgl uta ra le ,  b.  p.  140 — 150°/1 — 2 
mm.,  is  obtained  on  inethylation.  The  latter  yields 
a-carhoxy-xfty-trimethylglutaric  add ,  m.  p.  144—145° 
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(decomp,),  on  hydrolysis  with  boiling  concentrated 
aqueous  potassium  hydroxide,  and  this,  when  heated 
at  150—160°,  affords  <x(3 y4rimeihylglutaric  acid ,  m.  p. 
134°.  Condensation  o!  ethyl  malonate  with  ethyl 
tiglate  affords  analogously  ethyl  y -methyl -n-pentam- 
(jM-trkarhoxylate,  b.  p,  121°/25  mm,,  from  which 
the  trimethylglutaric  acid  is  obtained  by  hydrolysis 
and  decomposition  of  the  resulting  acid.  The 
“  app-trimethylglutaric  acid  obtained  by  Noyes 
and  Skinner  (A.,  1918,  i,  65)  from  Moaininocamphon- 
anic  acid  is  shown  to  be  identical  with  Perkin  and 
Thorpe’s  aap-trimethylglutaric  acid  (J.C.S.,  1809,  75, 
05),  "  F.  6.  Willson. 

a-fcoPropylglutaconic  acid.  K.  V.  Haeidaran  , 
K.  K  Menon,  and  J.  L.  Simonsen  (J.C.S.,  1928, 
431— 438),— Ethyl  sodiodicarboxyglutaconate  con¬ 
denses  with  isopropyl  iodide  at  140 — 160°,  yielding 
ethyl  triniesate.  Ethyl  isopropyl cyanoacetate  con¬ 
denses  with  ethyl  p-iodopropionatc  in  presence  of 
sodium  ethoxide,  yielding  ethyl  cc-cyano-a-iBopropyl- 
ghdarate}  b.  p.  195°/32  mm.,  which  is  hydrolysed 
by  50%  sulphuric  acid,  giving  a-nsopropylglutarie 
acid.  Bromination  of  a-£$opropylglutaryl  chloride 
yields,  as  main  product,  a-bromo-«-i$opropylglutaryl 
chloride  (cf.  A.,  1925,  i,  358),  since  esterification  of 
the  bromination  product  yields  an  acid  ester,  con¬ 
verted  by  treatment  with  alkali  into  the  lactone 
of  y -hydroxy  ~  p  -  methy  Ipen  t  anc-y  e~  dicar  boxy  1  ic  acid. 
Treatment  of  ethyl  potassioacetonediearboxylatc 
with  isopropyl  iodide  in  alcoholic  solution  gives  ethyl 
a  -  -isopropyla  ce  t  o  nedicarboxylale,  b.  p.  142 — 143°/9  mm., 
converted  by  prolonged  reduction  with  a  large  excess 
of  sodium  amalgam  into  ethyl  p -hydroxy -a-impropyl- 
glutarale,  b.  p.  145 — 146°/10  mm.  The  hydroxy- 
ester  reacts  with  phosphorus  pcntaehloride,  giving 
ethyl  ^-chloro-v-isopropylglutarate,  which  is  converted 
by  treatment  with  dicthylaniline  at  180 — 190°  into 
ethyl  a-isopropylglutaconate,  b,  p.  148 — 150°/15  mm. 
Hydrolysis  yields  the  acid,  separated  by  treatment 
with  acetyl  chloride  into  cis- a-isoprojiylglutaconic 
mid ,  m.  p.  101°  (calcium,  barium,  and  copper  salts; 
potassium  salt  of  hydroxy- anhydride) ,  and  trails- a- 
impropylgluta  conic  acid ,  in.  p.  132°  (barium  salt)* 
Neither  acid  is  identical  with  the  acid  obtained  from 
d' * A3-carenc  by  oxidation  with  potassium  perman¬ 
ganate  in  acetone  solution  (J.C.S.,  1923,  123,  553). 
Reduction  of  the  monomethyl  ester  of  caronie  add 
with  sodium  and  alcohol  yields  the  lactone  of  Z-hydr- 
ozy- p p -dimethylva leric  acid ,  b,  p.  137°/43  mm.,  232— 
235°/685  mm.,  converted  by  treatment  with  potassium 
cyanide  at  275°,  followed  by  hydrolysis  of  the  resulting 
nitrile,  into  pp-dimethyladipic  acid.  M.  Clark. 

Salts  of  mesotartaric  acid.  I.  F.  Heckele 
(Osteir,  Chcm.-Ztg.,  1928,  31,  28— 32).— The  follow- 
mg  salts  of  mesotartaric  acid  are  described  :  disodium 
salt;  additive  compound,  C4H 50 6Na , 041I 60 6  (un¬ 
altered  by  crystallisation  from  water) ;  dipotassium 
salt  (2H20) ;  potassium  hydrogen  salt  (this  salt 
forms  many  soluble  additive  compounds  with  metallic 
hydroxides) ;  sodium  potassium  salt  (H20);  diam- 
moniura  salt;  ammonium  hydrogen  salt;  potassium 
ammonium  salt  (1I20) ;  dilithium  salt ;  lithium 
hydrogen  salt  (H.,0) ;  potassium  lithium  salt  (1LO) ; 
calcium  salt  (3HaO) ;  barium  salt  (HaO) ;  strontium 


salt;  magnesium  salt.  (2H20) ;  zinc  salt  (2H20) ; 
lead  salt,  PbC4H406,2Pb0 ;  cadmium  salt  (2H20) ; 
normal  aluminium  salt  (from  which  the  aluminium 
is  not  precipitated  by  ammonia) ;  normal  manganese 
salt  (3H20).  The  copper,  nickel,  and  iron  salts 
could  not  be  obtained  in  a  state  of  purity.  The 
solubilities  of  many  of  the  salts  arc  recorded. 

G.  A.  C,  Gough. 

Inhibition  of  the  precipitation  of  calcium 
tartrate  by  salts.  M.  E.  Stas  (Pharm.  Weekblad, 
1928,  65,  107 — 108). — The  commoner  sodium,  am¬ 
monium,  and  magnesium  salts  inhibit  the  precipit¬ 
ation,  especially  in  warm  solutions ;  0T  g,  of  sodium 
chloride  in  4  c.c.  completely  prevents  precipitation 
if  not  more  than  10  mg.  of  tartaric  acid  is  present. 
For  small  quantities,  therefore,  the  acid  should  be 
extracted  by  means  of  ether  before  applying  the  test. 

'  S.  L  Levy. 

Composition  of  a  series  of  bismuth  sodium 
tartrates,  W.  F.  yon  Oettingen  and  ¥.  Ishikawa 
(J.  Araer.  Pharm.  Assoc.,  1928,  17,  124 — 134). — 
The  preparation  of  bismuth  tartrate  by  the  addition 
of  sodium  tartrate  solution  to  an  acetic  acid  solution 
of  bismuth  nitrate  and  of  soluble  sodium  bismuth 
tartrate  has  been  examined.  Both  preparations  pass 
through  different  compounds.  The  following  com¬ 
pounds  were  isolated :  CJHjO^Bi-OAc,  C4H6OcBi, 
C4H206NaB%  C4H*08NaBi2,  ""  0(C4IL07NaBi)2, 

C4H20701NaBi2,  C4H,Q7Bi2s  04H209NaBi3,  C4H30*B%. 

E.  II.  SlIARFLES, 

Optically  active  copper  compounds.  W.  Wahl 
(Soe,  Sci.  Fennica  Comm.  Pliys.  Math.,  1927,  4, 
(14),  1 — 5). — Diethykmediaminediaquocupric  tartrate 
has  been  prepared  from  barium  tartrate  and  the 
complex  sulphate  which  is  obtained  when  aqueous 
solutions  of  cupric  sulphate  and  ethylencdiamine 
are  mixed  and  evaporated  to  dryness.  After  filtration 
from  barium  sulphate  the  copper  complex  salt  is 
precipitated  by  the  addition  of  alcohol  to  the  solu¬ 
tion.  The  salt  has  [M]  +28*3°.  After  two  extrac¬ 
tions  with  alcohol  the  residual  compound  has  fill] 
— 59-4°.  When  obtained  by  vacuum  evaporation 
of  the  aqueous  solution,  the  salt  has  [M]  —38*3% 
and  of  the  residue  after  alcoholic  extraction  —134°. 
The  I-diaquodiethylenediaminecuprie  ion  must  have 
[M]  at  least  190°.  A  series  of  optically  active 
iodides  has  been  prepared  from  the  tartrates.  Nickel 
yields  corresponding  tartrates  of  varying  activity, 
the  highest  observed  value  being  about  4-420°. 

H,  F.  Gillre. 

Preparation  and  properties  of  1-mannono- 
and  d -glue o n o-lact ones .  F.  W.  Upson,  L.  Sands, 
and  C.  H.  Whitnaii  (J.  Amer.  Charm  Soe.,  1928,  50, 
519- — 525). — -Crystalline  l- gl  ueo  no  lactone,  m.  p.  134— 
135%  [a]D  —68*7°,  to  —13*7°  in  15  days,  subsequently 
increasing  (cf.  Hedenburg,  A.,  1915,  i,  76),  has  now 
been  obtained  from  I-arabinose  by  Fischer’s  method 
(cf.  A.,  1890,  1389),  through  the  brucine  salt,  in.  p. 
181—182%  [a]20  —25*43°.  l-Oluconophenythydrazide, 
m.  p.  200°,  [*]|J  — 11*7°,  is  described.  hMannono-y- 
lacione ,  m.  p.  150*5 — 151%  [«]f>  —51*8°,  obtained 
from  I-mannonolactone  by  Nets  method  (A.,  1914, 
i,  490)  was  converted  by  methyl  iodide  and  silver 
oxide  into  methyl  te t rameth yl-l -ma nno nate ,  from  which, 
on  hydrolysis,  telramelhyl-l-nvannoiio-ydaciryne,  m.  p. 
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109°,  [a] i?  —65*51°,  to  —47*4°  in  18  days,  was 
obtained.  The  slow  change  in  rotation,  together 
with  the  slow  titration  with  alkali  at  the  ordinary 
temperature,  supports  the  S-laetonic  structure.  Tetra- 
methyl* &~mminono-y -lactone,  m.  p.  151°,  4-66*6°, 

was  obtained  analogously.  Treatment  of  calcium 
bmannonatc  with  oxalic  acid  affords  an  l-mannono- 
lactone,  m.  p.  160 — 162°,  [a]f?  —113*6°,  to  —30*9° 
in  32*5  hrs.,  subsequently  increasing,  to  which,  as 
well  as  to  the  corresponding  d - mann onolact one  of 
Hedenburg  ( loc .  ciL),  the  S-laetonic  structure  is 
ascribed,  from  theoretical  evidence  presented.  Oxid¬ 
ation  of  tetramcthyl-d-mannose  with  bromine  affords 
a  tetramethyl-d-mannonolactoiie,  liquid,  [a];?  +132*3°, 
to  +59*5°  in  6  days,  subsequently  increasing,  which 
also  appears  to  be  a  B-lactone.  F.  G.  Willson. 

Semiacetal  formation  and  the  refractive  indices 
and  densities  of  mixtures  of  certain  alcohols  and 
aldehydes.  H.  Adkins  and  A,  E.  Broderick  (J. 
Amer,  Chem.  Soc.,  1928,  50,  499— 503).— The  refrac¬ 
tive  indices  and  densities  of  certain  alcohol-aldehyde 
mixtures,  taken  over  the  range  from  pure  alcohol 
to  pure  aldehyde,  indicate  that  condensation  takes 
place  in  all  cases,  presumably  with  formation  of 
semiacetals.  In  the  cases  of  acetaldehyde-ethyl 
alcohol,  lieptaldehyde-ethyl  alcohol,  and  acetalde¬ 
hyde-isopropyl  alcohol,  semiacetal  formation  appears 
to  be  almost  quantitative.  F.  G.  Willson. 

Action  of  chloroacetaldehyde  on  the  mixed 
dimagnesium  derivative  of  acetylene.  Acetyl¬ 
enic  glycol  and  erythritol.  R.  Lespieah  (Bull. 
Soc.  chirm,  1928,  [iv],  43,  199 — 210). — When  chloro- 
aeetal  is  treated  with  oxalic  and  sulphuric  acids  there  is 
produced,  in  addition  to  polymerised  chloroacctalde- 
hyde,  some  (JS-dichlorocrotonaldchyde,  b.  p.  80°/ 
15  mm.,  d20  1*361,  w20  1*512,  which  with  ethyl  ortho  - 
formate,  alcohol,  and  a  trace  of  hydrochloric  acid 
yields  pS  -  d ichloroc rolonaUUhyde  diethyl  acetal,  b.  p. 
101— 102°/15  nun,,  d23  1*128,  ft23  14601,  R  51*73. 
This  compound  yields  with  sodium  ethoxide  p -chloro- 
r6- ethoxy  crotonaldehyde  diethyl  acetal,  b.  p.  117°/13  mm., 
(I**1  1  033,  n21  1*446.  The  action  of  chloroaeetalde- 
liyde  on  the  product  of  reaction  of  acetylene  and 
magnesium  ethyl  bromide  is  to  give  a-chioro-fidiydr- 
oxy-Ay-butinene,  b.  p.  157°/760  mm.,  62 — G3°/14  mm., 
d21  1*171,  n21  1475,  and  a^dichloro-A^-hexinene-pc- 
diol  (not  isolated)  [dibromide,  m.  p.  141—142*5° 
(crystallographic  data  given)].  The  former  com¬ 
pound  when  treated  with  dry  potassium  hydroxide 
in  ether  yields  ethinylethylene  oxide ,  b.  p.  86—87°/ 
760  mm.,  d23  0*945,  nP  1427,  hydrolysed  to  A y-butin- 
ene-afi-diol,  m.  p.  39*5 — 40*5°  (diphenylcarbamate, 
m.  p.  134 — 134-5° ;  dibromide,  m.  p.  47—48°),  whilst 
the  latter  furnishes  the  dioxide % 

?>CH-C:C-CH<?  »  b.  p.  87-5— 88-5°/10  mm., 

98 — 99°/20  mm.,  dZi  1-1189,  iP  1*4871  (cis-  and 
tTtms-dibroynides,  m,  p.  57—58°  and  101 — -102*5°). 
Ethyl  aj3-dichloroethyl  ether  furnishes  two  stereo - 
isomeric  &£-dicMoro-$z-diethoxy-Aydiexineiies,  having 
b.  p.  136— 137°/11— 12  mm.,  m.  p.  12—14°,  d21 
1*110,  n 21  14705  {dibromide,  m.  p.  107 — 108°),  and 
b.  p.  138 — 139°/13  mm,,  m,  p.  21°,  d21  1412,  n21 
1471  [dibromide,  m.  p.  71—72°  (crystallographic  data 


given)],  respectively,  wrhen  regenerated  from  the 
dibromides.  When  the  form  of  in.  p.  12—14°  is 
treated  with  acetic  acid  and  acetic  anhydride  at 
150°,  there  is  produced  a  diacetate,  b.  p,  160—162°/ 
11  mm d21  1*144,  n21  1*4669,  hydrolysed  by  cold 
alcoholic  sodium  hvdroxide  to  p e- d iethoxy-Av-hex inene- 
a i-diol,  b.  p.  125— 128°/3*5  mm.,  d1B  1*026,  n1*  14503. 
The  form  of  m.  p.  21°  is  unaffected  by  similar  treat¬ 
ment.  The  above  dioxide  is  acted  on  by  methyl 
alcohol  and  a  small  amount  of  sulphuric  acid,  forming 
a£-dimethoxy-Ay-hexinene-$z-diol,  b.  p.  143 — 143*5°/ 
3*5  mm.,  dP  T122,  ?P  1*477  {dibromide,  m.  p.  150 — 
151*5°),  and  by  water,  yielding  Avdiexinene-^zt,- 
tetraol,  m.  p.  113—114*5°  {dibromide,  ra.  p.  184— 
485°).  H.  Burton. 

Condensing  action  of  mixed  magnesium  alkyl- 
oxides.  V.  Grignard  and  M.  Flitchaxre  (Ann. 
Chim.,  1928,  [x],  9,  5 — 54;  cf,  Grignard  and  Dubien, 
A.,  1923,  i,  896). — Magnesium  alkyloxyhalides, 

ROdVIgHal,  for  use  as  condensing  agents  (cf.  Meer- 
wein  and  Schmidt,  A.,  1925,  i,  1239)  arc  prepared 
by  treating  magnesium  alkyloxides  with  etherated 
magnesium  halides  (Menschutkin,  A.,  1906,  i,  131, 
552).  The  etherated  halides  themselves  are  inactive 
as  condensing  agents,  whilst  the  alkyloxides  have 
a  smaller  reactivity  than  the  mixed  derivatives. 
During  condensations  of  aldehydes  two  reactions 
usually  proceed  simultaneously,  (a)  aldol  formation, 
(6)  ester  formation,  2R*CHO  — >  R*C02CH2R,  whilst 
with  ketones  only  aldol  condensation  takes  place. 

Acetaldehyde  and  magnesium  butoxy  iodide  react 
in  presence  of  ether  to  form  ethyl  acetate,  aldol,  and 
butyl  acetate,  this  being  obtained  from  the  inter¬ 
action  of  ethyl  acetate  and  the  magnesium  deriv¬ 
ative.  n-Butaldehyde  and  magnesium  butoxy- 
halides  give  n-butyl  butyrate,  y-hydroxy- (3-ethyl-rc- 
hexaldehyde,  and  ay-dihyd roxy- $ -ethyl -n-h exyl  butyr¬ 
ate,  b.  p.  255°,  148— 149°/15  mm.,  df  0*9473,  nJJ 
14452,  R  60*72.  $-Ethyl-n-hexane-<xy-diol  has  b.  p. 
116°/5  mm.,  133— 134°/id  mm.,  df  0*9367,  n]*  1*4535. 
Benzaldehyde  reacts  slowly,  forming  benzyl  benzoate 
and  benzyl  oxide,  whilst  furfuraldehydo  affords 
furfuryl  alcohol,  b.  p.  75 — 76°/ 15  mm.,  df  1*1359, 
1*4940,  R  25*12,  together  with  a-furfurylidene- 
butaldehyde,  b.  p.  234 — 235°,  114 — 115°/15  mm., 
df  1*061,  1*5668. 

Benzaldehyde  and  acetone  condense  in  presence 
of  magnesium  butoxybromide  to  form  benzylidcnc- 
and  dibenzylidene-acetones. 

Condensation  of  methyl  alkyl  ketones  proceeds 
2R-COMe  — >  R*COCH2* CMeR*OH .  The  alcohols 
formed  are  dehydrated  by  distillation  either  alone  or 
with  traces  of  iodine  and  anhydrous  oxalic  acid  to 
the  unsaturated  ketones,  lVCO*CH!CMeR.  Mag¬ 
nesium  butoxybromide  causes  the  conversion  of 
acetone  into  diacetone  alcohol  (cf.  Grignard  and 
Dubien,  loc .  cit.),  but  prolonged  treatment  or  the 
use  of  magnesium  bromodiacetone  aleoholate  gives 
phorone,  tsophorone,  and  dimethyl- A* -kepten-% -al¬ 
b-one,  b.  p.  95 — 96°/5  mm.,  df  6*9432,  ft1,,  1*4577. 
Methyl  ethyl  ketone  furnishes  y-meihyl-ndieptan-y-ob 
e-one,  b.  p.  85°/15  mm.,  df  6*9315,  ttjf  14367,  de¬ 
hydrated  to  y-methybAy-hepten-c-one,  df  0*8511, 
?iif  1*4469  (semicarbazone,  m.  p.  115°).  Methyl  propyl 
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ketone  gives  B-meihylnonan-B-ol-^one,  b.  p.  110°/ 
15  mm.,  df  0*9076,  nf  T4424,  dehydrated  to 
S-methyl-A^nonen-^one,  b.  p.  90°/14  mm.,  202°/ 
755  mm,,  0*8494,  ng  14512  (oa?iwc,  b.  p.  130°/14 
mm,).  Methyl  butyl  ketone  yields  z-mtihylundecan- 
t-cl-v-one,  b.  p.  lll°/4  mm n  df  0-8975,  ng  14445, 
dehydrated  easily  to  e-^neihi/l-A^undecen-y-one,  b.  p. 
120°/16  rum.,  cP  0-8472,  1-4541  (<ww»e,  b.  p.  149— 

150 '"71 2  mm.).  From  methyl  isobutyl  ketone  there 
are  obtained  $$Q4rimethylnoiian-S-ol-£*one,  b.  p.  91)°/ 
3  mm.?  di!  0*8962,  ?i}}  1*4427,  and  (380-trimetkybA*- 
nonen-£-one,  b.  p.  108°/15  mm.,  df  0*8447,  n) j  1*4543 
(oxime,  b.  p.  145°/ 14  mm.).  Methyl  amyl  ketone 
gives  £- methyl- A^4ridecen-Q -om3  b.  p.  115°/4  mm., 
df  0*8510,  nff  1*4592,  J?  67-48  (oxime,  b.  p.  165712 
imn.),  which  when,  ozonised  yields  methyl  amyl 
ketone  and  probably  amylglyoxal.  The  molecular 
refractions  of  the  above  unsaturated  ketones  sliow 
exaltation,  due  to  conjugation. 

Condensation  of  diethyl  and  dipropyl  ketones  pro¬ 
ceeds  with  difficulty  (cf.  Eke  ley  and  Carpenter,  A., 
1924.  i,  369)  under  the  influence  of  magnesium 
butoxybromide.  There  are  formed  B -melhyl-y -ethyl- 
hepian-y~ol-e-one}  b.  p.  105714  mm.,  df  0*9175,  nJJ 
1*4435,  dehydrated  to  S-methyl-y-ethyl-Av-hepfcen- 
e-one,  b.  p.  92°/14  mm.,  d11  0*8515,  nlt  14509,  and 
z-eihyl-B-2)ropyl-A*-nonen-£-one}  b.  p.  224°/755  mm., 
dn  0*8506,  n\l  1*4569,  respectively. 

Magnesium  butoxy bromide  converts  ethylidene- 
and  propylidene-aeetone  into  B-melhyl-A^ -nonair  ien- 
l-one)  b.  p.  10274  mm.,  df  0*9187,  1*4871,  and 

t-methyl-Arrf-ttndecalrim-7i-one>  b.  p.  120°/4  mm., 
13871 8  mm.,  df  0*0103,  nf}  1-4890,  respectively. 
When  ethylideneacetone  is  treated  with  a  deficit  of 
magnesium  ethyl  bromide  there  is  formed  in  addition 
to  the  above  condensation  product  some  y-metkyl-AB- 
hepten-y-ol,  b.  p.  623/15  mm.,  dxl  0*8477,  rift  1*4421. 
Improved  methods  of  preparation  of  cthylidene-, 
propylidene-,  and  butylidene-acetones,  methyl  butyl 
and  methyl  wbufcyl  ketones  arc  given.  ?i-Hexan- 
§-ol«  phone  has  b.  p.  83° /1 5  mm.,  d\  0*9639,  nf  1*4353, 
E  31*42  (cf.  Past  urea  u  and  Zamenhof,  A.,  1926,  272). 
$B-Dimethylhexam- p 8- diol,  prepared  from  magnesium 
ethyl  bromide  and  diacetone  alcohol,  has  b.  p.  94— 
9575  mm.,  0*9212,  nf  1*4437. 

When  methyl  wbufcyl  ketone  is  treated  with  mag¬ 
nesium  butoxy  bromide  and  benzoyl  chloride  there  is 
formed  in  addition  to  the  above  trimcthylncnenone, 
the  benzoate t  b,  p.  123715  mm.,  df  0*9706,  nln  T4898, 
of  the  enolic  form  of  the  Initial  ketone.  The  same 
benzoate  is  produced,  together  with  m e th ylethyliso- 
butylcarbinyl  benzoate,  from  magnesium  ethyl 
bromide  and  benzoyl  chloride.  These  results  demon¬ 
strate  the  enollsating  effect  of  the  organo-metallic 
compound. 

It  is  shown  that  magnesium  butoxyiodide  has  a 
greater  condensing  action  on  butaldehyde  than  either 
the  chloride  or  the  bromide,  whilst  111  a  series  of 
alkoxy -iodides  the  greatest  effects  are  shown  by  Pr, 
Bu,  and  isoamy].  The  benzyloxy-compound  is  of 
the  same  order  as  the  butoxy-derivative,  and  the 
best  results  are  obtained  by  using  primary  alcoholates. 
The  corresponding  ketolates  are  much  less  reactive. 
The  formation  of  esters  from  the  aldehydes  is 
explained  by  the  production  of  a  semi-acetal  (I)  (cf. 


Verley,  A,,  1925,  i,  783)  (probably  isolated  from 
bcnzaldehvdo  and  magnesium  butoxybromide)  thus  : 
IVCHO + B  u  0 *MgBr  — >  BuOCHR-OMgBr  (I),  with 
subsequent  condensation  of  2  mols.  into  2BuO*MgBr  + 

CHU'O'CHR*  . R*C02CH2R.  The  production  of 

L  _q _ _J 

the  aldol  (cf.  Tischtsehenko,  A.,  1907,  i,  282,  284)  is 
formulated  CH0‘CHR^H+Bu0-CH(0‘MgBr)*CH3 
— >  BuOH + OHO *0HR*CH( OMgBr)  *GHaR .  When 
the  aldehyde  is  reduced  to  the  alcohol  the  following 
change  takes  place :  OH2Pr 0 •CHR* OMgBr  — > 
CHgR'OMgBr+Pi^CHO,  and  the  formation  of  the 
enol  form  of  the  ketone  Is  postulated  as 
Bu  O  QW(C  H2R)  *  OMgBr  — >  BuOE-f 
CHRICR'  -  OMgBr .  H.  Burton. 

Reactions  of  mtrosyl  chloride.  H.  Rhein- 
boldt  and  M.  Reward  (Annalen,  1928,  460,  305 — 
307). — It  has  been  found  (A.,  1927,  229)  that  whilst 
some  aid  oximes  and  mtrosyl  chloride  gave  crystalline 
cliloronitrosohydrocarbons,  higher  aldoximes  and  Ro¬ 
yaler-  and  phenylaeet-aldoximc  gave  oils.  Some 
higher  aldoximes  have  now  been  converted  into 
crystalline  products,  although  the  two  other  oximes 
named  have  not.  With  increase  of  mol.  wfc.,  the 
stability  of  the  dimeric  form  of  chloronitroso-eom- 
pounds  increases.  (The  higher  members  have  only 
a  feeble  colour  in  benzene  solution.)  Again,  the 
higher  members  pass  much  less  readily  than  the  lower 
into  hydroxamie  chlorides.  a-Chloro-a-niiroso-n- 
octane,  -n-nonane,  -n-decanef  and  -n-dodecane  melt, 
respectively,  at  42°,  50 — 51°,  62*,  and  63°.  The 
last-named  compound  was  obtained  from  dodecald- 
oxime}  m.  p.  73°.  E,  E.  Turner. 

[Preparation  of]  methyl  n-amyl  ketone.  J.  R> 
Johnson  and  F.  D.  Hager  (Org.  Syntheses,  1927,  7, 
60—62). 

Mechanism  of  carbohydrate  oxidation.  VII. 
Action  of  potassium  hydroxide  on  dihydroxy- 
acetone.  W.  L.  Evans  and  W.  R.  Cornthwaxte 
(J.  Amer.  Chem.  Soc.,  1928,  50,  486 — 492 ;  cf.  A., 
1926,  1226). — The  action  of  aqueous  potassium 
hydroxide  on  dihydroxy  ace  tone  under  conditions 
precisely  comparable  with  those  previously  applied 
to  glyceraldehyde  (he,  cit.)  gives  the  same  products, 
and  the  similarity  between  the  variations  of  pro¬ 
portions  of  the  different  products  with  alkali  con¬ 
centration  and  temperature  in  the  two  cases  is 
brought  out  by  graphical  methods.  These  results 
indicate  that  glyceraldehyde  and  dihydroxyacetone 
exist  in  alkaline  solution  in  equilibrium  with  the 
same  enediol.  In  presence  of  phenylhydrazine,  tho 
maximum  production  of  pyruvaldehvde  from  glycer¬ 
aldehyde  and  dihydroxyacetone  occurs  at  the  same 
alkali  concentration,  but  the  yields  of  pyruvaldehydc 
(as  osazone)  are  not  identical,  from  which  it  is  con¬ 
cluded  that  the  proportions  of  components  present 
at  equilibrium  vary  with  the  triose  used,  as  pre¬ 
viously  noted  by  de  Bruyn  and  van  Eckenstein  for 
dextrose,  mannose,  and  lasvulose.  This  is  supported 
by  the  observation  that  the  formation  of  pyruvalde- 
hyde  is  a  uni  molecular  reaction  in  each  case,  but 
that  the  rates  of  reaction  are  not  identical. 

F.  6.  Willson. 
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Catalytic  hydrogenation  of  oximes  and  their 
transformation  into  p-hydr  oxyla  mines .  G. 
Vavon  and  Rrajctnovio  (Bull.  Soc.  chim.,  1928, 
[iv],  43,  231 —237 ) . — Hydrogenation  of  dipropyl 
ketoxime  (1  mol)  in  70%  aqueous-alcoholic  solution 
in  presence  of  platinum-black  and  hydrochloric  acid 
(1  mol.)  yields  8 -hydroxylam inoheptane,  m.  p.  52°. 
When  the  hydrogen  oxalate ,  m.  p.  115°,  of  this  base 
is  treated  with  benzaldehydc  in  presence  of  aqueous- 
alcoholic  sodium  hydrogen  carbonate,  there  is  formed 
N  -  benzylideneheptane.  -  8  -  nitrone,  m.  p.  53 — 54°. 
$~Hydroxyla min o - $-methylpen ta ne,  in.  p.  03°  (hydrogen 
oxalate ,  m.  p.  132—133°),  and  $-hydrozylamino- p - 
phenylethane  (hydrogen  oxalate ,  m.  p.  150°),  are  ob¬ 
tained  from  methyl  isobutyl  ketoxime  and  aceto- 
phenoneoxime,  res p ec tively . 

When  aldoximes  aro  hydrogenated  by  the  same 
method,  the  main  products  are  secondary  hydroxyl  - 
amines,  probably  formed  thus  :  R*CHIN*OH  — > 

R-CHyKHOH  R'CHyNOrCHR  - > 

(CH2’R)2N*OH.  Thus  heptaldoxime  furnishes  di- 
heptylhydroxylamine  (90%),  m.  p.  74°  (hydrogen 
oxalate,  m.  p.  137°) ;  isovaleraldoxime  yields  di-y- 
methylbutylhydroxylamine  ( oxalate ,  m.  p.  167 — 168°) ; 
henzald  oxime  affords  dibenzylhydroxylamine,  m.  p. 
123°,  and  piperonaloxime  gives  dipiperonylhydroxyl- 
amine,  m.  p.  123 — 124°  (hydrochloride). 

H.  Bt/rtox. 

First  phases  of  the  chemistry  of  the  dissimil¬ 
ation  of  the  hexoses.  A.  J.  Kluyver  and  A.  P. 
Struyk  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1927,  30,  871— 884).— The  effect  of  the  addition  of 
di sodium  hydrogen  phosphate  on  the  rate  of  ferment¬ 
ation  of  dextrose  by  yeast  juice  varies  with  the 
sample  of  yeast  employed ;  in  one  case  (A)  a  rapid 
rise  to  a  maximum  velocity  is  followed  by  a 
fairly  rapid  and  constant  fall  to  the  initial  value, 
whilst  in  the  other  (B)  the  increase  produced  is 
smaller  in  magnitude  but  extends  over  a  longer 
period .  Isolation  of  the  phosphoric  ester  produced 
by  the  method  of  Robison  (A.,  1923,  i,  86)  shows 
that  in  case  B  almost  the  whole  of  the  phosphate  is 
present  as  a  hexose  monophosphoric  ester,  but  in 
ease  A  a  larger  proportion  of  the  diphosphorie  ester 
is  present.  Attempts  to  prove  the  presence  of  a 
triose  phosphoric  ester  were  unsuccessful,  although 
the  application  of  the  triose  reaction  of  Neuberg, 
(A.,  1918,  i,  91)  yielded  methylglyoxal,  isolated  as  its 
p-nitrophenylosazone.  These  results  are  shown  to 
confirm  the  authors*  theory  of  hexose  dissimilation 
(A.,  1926,  97S).  A  critical  summary  of  the  literature 
is  also  given.  **  J.  W,  Baker. 

Determination  of  reducing-  sugars  by  the 
ferricyanide  method.  A.  Iokesco-Matiu  (Bui. 
Soc.  Chim.  Romania,  1927,  9,  68 — 75) . — Dextrose 
and  other  reducing  sugars  may  be  rapidly  and  accur¬ 
ately  determined  by  titration  with  potassium  ferri- 
cy ankle  using  picric  acid  as  an  indicator,  the  method 
employed  varying  in  the  ease  of  relatively  largo  or 
small  sugar  contents.  In  the  former  case  10  c.c.  of 
the  ferricyanide  solution  (46  g.  of  potassium  ferri¬ 
cyanide  and  46  g.  of  potassium  hydroxide  per  litre, 
standardised  by  titration  against  a  5%  solution  of 
pure  dextrose  and  diluted  so  that  10  c.c.  are  equivalent 


to  0*05  g.  of  dextrose),  20  c.c.  of  water,  and  10  drops  of 
a  1%  solution  of  picric  acid  are  heated  to  boiling  and 
the  sugar  solution  (approximately  5%)  is  added  from 
a  burette  until  the  yellow  colour  changes  to  red. 
When  the  sugar  content  is  less  than  2%  an  indirect 
method  must  be  employed.  The  ferricyanide  solu¬ 
tion  (4  c.c.),  6  c.c.  of  water,  and  a  measured  volume 
(1 — 6  c.c.)  of  the  sugar  solution  are  boiled  together 
for  exactly  1  min.,  rapidly  cooled,  100  c.c.  of  water 
and  5  c.c.  of  20%  sulphuric  acid  added,  and  the 
ferroeyanide  produced  is  titrated  with  a  1%  solution 
of  potassium  permanganate,  the  titre  being  compared 
with  that  of  a  1%  dextrose  solution  similarly  treated . 
The  method  is  applied  to  the  following  cases  :  invert- 
sugar,  obtained  by  hydrolysis  of  a  5%  sucrose  solu¬ 
tion  with  1%  hydrochloric  acid  and  subsequent 
neutralisation  before  titration  ;  10  c.c,  of  ferricyanide 
solution  =  0-0467  g.  of  sucrose  or  0-0491  g.  of  invert- 
sugar;  maltose,  10  c.c.  =  0*637  g. ;  lactose,  10  c.c.  = 
0-0676  g.  (the  technique  for  the  determination  of 
lactose  in  milk  is  described) ;  sugar  in  urine,  previously 
defecated  with  lead  acetate  and  diluted  until  the 
sugar  content  is  0*5%;  blood-sugar  previously 
treated  with  20%  trichloroacetic  acid  solution  to 
remove  albuminous  matter,  and  subsequently 
neutralised.  Reducing  material  in  normal  blood 
varies  from  0*80  to  1*2%.  J.  W.  Baker. 

Pentabenzoates  of  dextrose.  P.  A.  Levene 
and  G.  M.  Meyer  (J.  Biol.  Cliern.,  1928,  76,  513— 
5 19). — Repetition  of  the  work  of  Fischer  and  Freuden- 
berg  (A.,  1912,  i,  887)  and  of  Schlubaeh  and  Hunten- 
burg  (A.,  1927,  858)  led  to  the  preparation  of  x-penta- 
benzoylglucose,  m.  p.  187°,  [a]fj  +138*5°  in  chloro¬ 
form,  p -pcntabenzoylgl ucose ,  in.  p.  157°,  [«]$  +24°  in 
chloroform,  x-pentabenzoyl-y-glucom,  m.  p.  118°,  [ocjjj 
+79°  in  chloroform,  p -pentabenzoyby -glucose,  m.  p. 
140—147°,  [oejg  —82°  in  chloroform.  These  new 
values  support  the  previous  suggestion  that  the 
difference  between  the  molecular  rotations  of  the 
a-  and  p -forms  of  a  sugar  differs  with  the  ring  struc¬ 
ture,  and,  further,  that  the  sum  of  these  rotations 
is  less  with  a  five-membered  than  with  a  six-membered 
ring.  C.  R.  Harikgstok. 

6-Acetylchloroglucose.  II.  H.  H.  Schluback, 
P,  Stabler,  and  I.  Wolf  (Ber.,  1928,  61,  [B]s  287 — 
293 ;  ef.  A.,  1926,  600). — The  use  of  a  particularly 
active  form  of  silver  chloride  enables  the  time  required 
for  the  conversion  of  acetylbromoglucose  into  p- acetyl  - 
chloroglucose  to  he  reduced  from  3—4  hrs.  to  8 — 10 
min.  with  consequent  increase  in  the  yield  of  p-produet 
on  which  silver  chloride  has  an  isomerising  action. 
The  lowest  value  observed  with  the  product  is  [a]|J 
—  17*4°  in  carbon  tetrachloride  (Hudson’s  use  of 
pharmaceutical  chloroform  in  this  connexion  is 
adversely  criticised) ;  this  datum  differs  by  about 
30°  from  that  calculated  by  Hudson.  A  similar 
discrepancy  is  found  with  p-nitroaeetylglucose,  for 
which  the  values,  m.  p.  96°,  [a]j?  —8*4°  in  carbon 
tetrachloride,  are  now  recorded.  It  is  suggested 
that  the  principle  of  optical  superposition  is  not  valid 
in  these  cases  and  consequently  that  Hudson’s 
methods  of  calculation  cannot  be  applied. 

The  dielectric  constant  of  the  solvent  appears  to 
be  intimately  concerned  with  the  rate  of  isomerisation 
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of  P-acetylchloroglucdse  into  dextrorotatory  acetyl  - 
chloroglucose  in  solution,  but  secondary  reactions 
not  involving  the  production  of  equilibrium  mixtures 
inhibit  mathematical  treatment  of  the  data.  Ether 
is  a  potent  stabiliser,  whereas  alcohols  accelerate 
isomerisation ;  alkyl  halides  and  acetonitrile  occupy 
an  intermediate  position.  Addition  of  small  quan¬ 
tities  of  water,  acids,  or  bases  to  the  ethereal  solu¬ 
tion  does  not  cause  marked  acceleration  of  the  change, 
but  silver  chloride  is  a  strong,  positive  catalyst. 
The  formation  of  (bacetylchloroglucose  in  small 
amount  by  Fischer  and  Armstrong’s  method  (A., 
1901,  i,  257,  671)  is  confirmed,  as  is  its  isomeris¬ 
ation  when  shaken  in  ethereal  solution  with  sodium 
carbonate ;  the  conversion  of  the  crude  material 
into  tetramethyl-a-methylglucoside  appears  very  im¬ 
probable.  Indications  of  the  production  of  (h  acetyl- 
bromoglucose  by  Fischer  and  Armstrong’s  method 
could  not  be  observed.  H.  Wben. 

a-Methylmannoside .  C,  S.  Hudson  (Org.  Syn¬ 
theses,  1927,  7,  64 — 66). — The  preparation  of 

oc-methylmannoside  from  “  vegetable  ivory”  waste 
is  described.  A.  A.  Eldmdge. 

Mann  an  acetate.  I.  Preparation  of  mannan 
acetate  and  some  of  its  properties.  R.  Suing  da 
and  C.  Ashizawa  (J.  Cellulose  Inst.  Tokyo,  1928,  4, 
3). — Mannan  triacetate  is  prepared  by  treating  raw 
Japanese  konjaku  powder  (Amorphophallus  Konjac) 
with  an  aqueous  solution  of  chlorine  peroxide,  and 
heating  the  product  (in  the  form  of  threads)  with 
glacial  acetic  acid  at  100°.  It  is  claimed  that  the 
method  is  economical,  the  time  of  reaction  is  short, 
and  that  no  decomposition  of  mannan  takes  place. 
Mannan  triacetate  may  be  used  as  a  cellulose  acetate 
substitute,  since  it  3d  el  els  a  strong  film;  a  1%  solu¬ 
tion  in  a  mixed  solvent  containing  te traeh loro eth ane 
40%,  methyl  acetate  40%,  methyl  alcohol  20%  has  a 
suitable  viscosity.  W.  J.  Powell. 

Epirhamnitol,  reduction  product  of  epirhamn- 
ose.  E.  Votocek  and  J.  Miksic  (Bull.  Soc.  chim., 
1928,  [iv],  43,  220 — 224).— When  epirhamnose  (iso- 
rhamnose)  is  reduced  with  sodium  amalgam  and 
acidulated  water  there  is  obtained  epirhamnitol,  a 
syrirjy  having  [ccjfj  +9T8°  in  water  when  purified 
through  the  dibenzylideiie  derivative, 

C«HioO(<Q>CHPh)  ,  m.  p.  196°,  [a]ff  -36-7°  in 

chloroform.  Epirhamnitol  and  jsorhodeitol  (follow- 
ing  abstract)  are  optical  antipodes.  II.  Burton. 

isoRkodeitol,  reduction  product  of  fsorhodeose. 

VotoCek  and  E.  Valentin  (Bull.  Soc.  chim., 
1928,  [iv],  43,  216 — 220). — Reduction  of  an  aqueous 
solution  of  tsorhodeose,  [a]D  +30-3°  (cf.  A.,  1910, 
b  274),  with  sodium  amalgam  gives  iso rhodeitol,  a 
syrup,  [a]D  —8*3°  in  water.  When  distilled  in  a 
nigh  vacuum  the  alcohol  has  [«]D  —9*7°,  and  its 
rotation  is  lowered  when  mixed  with  sodium  borate, 
ihe  crude  alcohol  reacts  with  benzaldehyde  in  pre¬ 
sence  of  50%  sulphuric  acid,  yielding  a  monobenzyl- 

idem  derivative,  CeH)203<°>GHPh,  m.  p.  158°, 

whilst  the  redistilled  alcohol  gives  a  dibenzylidene 
derivative,  m.  p.  196^197°,  [«]g  +35-1°  in  ohloro- 
* orm *  H.  B urton . 


Cellulose  formate.  I,  Formation  [from 
hydrocellulose  and  cellulose  regenerated  from 
viscose].  Y.  Ukda  and  K.  Hata  (J.  Cellulose  Inst. 
Tokyo,  1928,  4,  1 — 2) . — Hydrocellulose  with  anhydr¬ 
ous  formic  acid  and  sulphuric  acid  yields  a  product 
containing  22*90%  of  formic  acid  (theory  for  mono¬ 
formate  24*21%),  whilst  the  product  from  cellulose 
regenerated  from  viscose  contains  50-50%  (cellulose 
triformate  requires  56*09%).  The  ester  is  readily 
soluble  in  pyridine,  but  only  sparingly  soluble  in 
other  organic  solvents.  Results  showing  the  effect 
of  variations  in  the  amount  of  sulphuric  acid  on  the 
degree  of  esterification  are  given.  W.  J.  Powell. 


Lignin  and  cellulose.  II.  Methylcellulose. 
K.  Freudenberg  and  E.  Braun  (Annalen,  1928, 
460,  288 — 304). — It  was  shown  recently  by  Urban 
(of.  B.,  \ 1926,  531)  that  the  methyl  at  ion  of 

cotton  at  20°  gives  a  trimethylcellulose  essentially 
different  from  previously  obtained  trimethylccllu loses. 
It  dissolves  to  a  clear  and  very  viscous  solution  in 
chloroform,  tetrachloroethane ,  and  glacial  acetic  acid, 
whilst  the  specimens  of  Denham  (J.C.S.,  1921,  119, 
81)  and  of  Irvine  and  Hirst  (J.C.S.,  1923,  123,  529) 
did  not.  Further,  it  differs  from  the  product  obtained 
by  Hess  (A.,  1924,  i,  142 ;  1927,  44)  in  being  quite 
insoluble  in  water  and  not  crystallising  from  other 
solvents.  It  is  formed  in  93%  yield  from  unbleached 
cotton,  whilst  previous  preparations  were  obtained 
only  in  about  75%  yield.  With  methyl -alcoholic 
hydrogen  chloride  it  gives  a  91%  yield  of  2  :  3  :  6- tri- 
methyl -methylglueoside  and  9%  of  dimethyi-methyl- 
glucoside,  corresponding  with  the  original  methoxyl 
content  (44*4%)  of  the  sample  used  (the  highest  OMo 
content  obtained  was  almost  45%  instead  of  calc. 
45  ' ‘  Ho  trace  of  tetramethylglucose  was  found. 

This  establishes  the  structural  identity  and  stereo¬ 
chemical  similarity  of  all  the  glucose  units  (I)  present 
in  the  cellulose  molecule. 

When  trimethylcellulose  (for  the  preparation  of 
which  a  few  further  details  arc  given)  is  treated  with 
hydrogen  chloride  in  presence  of  ether  (sealed  tube, 
35°)  l-chloro-2  :  3  :  Mrimeihylglucme  (II  or  III)  is 
formed.  This  gives  a  crystalline  pyridinium  salt, 
decomp.  ISO0,  [a]]*  +26*6°  in  water. 
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Powdered  sodium  converts  tho  chloro-derivative 
in  cold  ethereal  solution  into  2:3:  6 - trimethylglucose 
anhydride  (IV?),  a  mobile  oil,  b.  p.  83—8570-1  mm., 
[a]10  — 10*1°  (in  water,  +16*5°,  in  chloroform  +14*6°), 
du  1-1593,  ra#  1*4656.  The  anhydride  contains  no 
hydroxyl  groups,  is  stable  to  Fehling’s  solution,  to 
permanganate,  and  to  bromine  water,  and  when 
boiled  with  dilute  hydrochloric  acid  gives  2:3:  6-tri- 
methvlglucose,  [«Jg  +90*7°,  mutarotating  to  +70*2° 
(cf.  Irvine  and  Hirst,  1922,  121,  1216). 

The  complete  dissimilarity  of  trimethylcellulose  and 
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trimethylglucose  anhydride  (the  latter  gives  a  filtrablo 
mobile  solution  in  chloroform  and  has  a  normal  mol. 
wt,  in  benzene ;  a  2%  chloroform  solution  of  the  former 
is  too  viscous  to  bo  poured  and  the  moL  wt.  is  im¬ 
measurably  large)  shows  that  trimethylcellulose  is  not 
a  trimethylglucose  anhydride  and  therefore  that 
cellulose  is  not  a  unimolceular  glucose  anhydride  as 
suggested  by  Hess. 

The  results  of  Micheel  and  Hess  (A.,  1927,  1056)  for 
the  preparation  of  two  2:3:  G-trimethylglucosc 
anhydrides  could  not  be  confirmed.  The  anhydride 
had  a  considerable  Imp,  range  and  two  fractions 
obtained  from  it  had  [a]D  +23°  and  +50°  respectively, 
the  former  giving  rise  to  a  trimetliyjglueose  with 
[a]D  only  +03-5*. 

l-Dimeihylamino-2  :  3  :  Q-trimetkylglucose ,  from  tri- 
methylglucose  and  dimethyJaminc  in  methyl  alcohol, 
lias  b,  p.  I09°/0*l  mm.,  [a]D  +18*6°  in  water  and 
+7'2';:  in  methyl  alcohol.  The  corresponding  quatern¬ 
ary  ammonium  iodide  and  chloride  had  [«]f}  — -4T20 
and  [ct]w  —94°  in  water,  respectively,  whereas  the 
chloride  prepared  by  Micheel  and  Hess  had  [a]D 
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no  reversible  intercom version  of  trimethylcellulose  and 
tri  methylglucose  anliydridc.  Moreover,  cellobiose 
must  be  a  product  of  degradation  of  cellulose,  not  a 
product  of  re -synthesis  from  glucose.  In  short, 
ordinary  co- valency  linkings  unite  the  glucose  units 
in  cellulose,  which  is  probably  (V).  If  cellulose  con¬ 
tains  the  linkings  aIfrait  bla^b$t  and  c,a“Ce,  degrad¬ 
ation  would  lead  to  reducing  and  tetramethyb 
glucose  fragments.  With  linkings  ala^b&}  blarc5i  and 
etc.,  the  same  might  apply,  but  is  not 
necessitated.  More  probable  linkings  are  either 
(with  a$  attached  to  OH  and  e4  to  H),  «3*-c?5,  bla~b~, 
and  cla  c5,  or  a3,  ala  65.  blu  c*}  and  cla  cv  An 
essential  argument  for  the  associative  combination 
of  glucose  anhydride  units  in  cellulose  was  the 
supposed  associative  d  interim tion  of  acetylaldol. 
Bcrgmann  has,  however,  shown  that  the  “  dimer ide 
is  a  structural  unit. 

2:3:  6-Tr  imet liylgl  ucose  is  converted  by  phos¬ 
phorus  pentaehloride  in  ether  into  the  compound 
(C9H1606)2PC13j  decomp.  100°.  Tri  methyl-methyl  - 
glucoside  reacts  with  phosphorus  pentaehloride  in 
chloroform  to  give  a  syrupy  chlordhydrin,  C10H19O5Cl 
(Cl  in  position  41),  b.  p.  88 — 95°/0*l  mm.,  [«]f 
4-16*4°  in  chloroform.  The  latter,  when  heated  with 
hydrochloric  acid,  affords  2:3:  (y-frimeihylglucose- 
4(? yddorohyirin,  syrupy,  b.  p.  140— 150° /Off  mm,, 
[«%  +27*5°  in  chloroform.  This  in  turn  is  converted 
by  sodium  into  a  2:3:  6 -trimethylhexom  anhydride, 
b.  p.  84°/0*l  mm.,  [«Jf  4-106*8°  (in  water,  4-112*8°). 


Hydrolysis  of  the  latter  with  hydrochloric  acid  gives  a 
trimethylhexo&e  with  [«]0  +65*2°  in  water.  Methyl- 
at  ion  of  this  gives  a  metJiylkexoside  with  [«]D  4-33°, 
which  when  hydrolysed  affords  a  tetramethylkexose , 
Mjd  +55°,  not  identical  with  tetramothylgalactose. 
The  hexose  anhydride,  however,  is  not  a  derivative  of 
glucose.  k  E.  E.  Turner. 

Oxidation  of  amino-acids  with  sugars.  S. 
Akabari  (Proc.  Imp.  Acad.  Tokyo,  1927,  3,  C72 — 
674). — When  Weucine  is  heated  with  d-glucose  at 
120—130°  in  glycerol  there  arc  formed  carbon  dioxide, 
fsovaleraldehyde  (15%),  and  a  brown  substance, 
probably  melanoiclin  (cf.  Mai  Hard,  A.,  1912,  i,  169). 
I- Phenylalanine  and  dl-alanine  afford  phenvlaeetalde- 
hyde  { semtearbazone ,  m.  p.  154—155°)  and  acetalde¬ 
hyde,  respectively.  Ammonia  is  not  evolved  during 
the  reaction,  probably  because  it  is  used  in  the 
formation  of  mclanoidin.  The  glycerol  solution 
of  the  brown  substance  contains  a  small  amount 
of  hydroxymethylfurfuraldehydc.  The  oxidation 
is  formulated  NIH*CHR*C02H+0=:E*CHO+C0.,+ 
NH3.  ~  ~  H.  Burton! 

Crystallisation  of  lysine.  H.  B.  Vickery  and 
C.  S.  Leavenworth  (J,  Biol.  Chem.,  1928,  76, 
437 — 443 ) . — Lysine  was  recovered  from  the  carefully 
purified  picrate,  m.  p.  266°  (decomp.),  by  shaking  the 
latter  with  dilute  sulphuric  acid  and  ether;  the 
sulphuric  acid  was  for  the  most  part  removed  by 
addition  of  barium  hydroxide,  and  the  solution 
concentrated ;  with  precautions  against  access  of 
carbon  dioxide,  the  remaining  sulphuric  acid  was 
removed  and  the  concentration  continued;  lysine 
separated  in  needles,  darkening  at  210°,  m.  p.  224— 
225°  (decomp.),  [oJg  +14*0°.  “  C,  Ii.  Haxukgtok. 

Alkylation  of  oc-cyano-B-alkylacrylic  esters  and 
of  a-phenyl-p-alkylacryionitriles .  J.  A.  McRae 
and  11.  H.  F.  Manske  (J.C.S.,  1928,  484 — 491).* — 
Ethyl  oL-n-bulyl-A1- cydohexenylcyanoacetate  (I),  b.  p. 
163— 164°/lo  mm.,  ethyl  methyl- A 1  - eyclQliexenylcyano- 
metate  (II),  b.  p.  168*722  mm.,  and  ethyl  a-cyano- 
x-n-butyl-Afi-nomnoate  (III),  h.  p.  154 — 156°/11  mm., 
are  prepared  by  treatment  of  ethyl  cycfohexylidene- 
cyanoacetate  or  of  ethyl  heptylideneeyanoaeetate 
with  sodium  eth oxide  and  the  appropriate  alkyl 
iodide.  Ozone  is  rapidly  absorbed  by  these  com¬ 
pounds.  Decomposition  of  the  ozonisation  products 
gives,  in  the  three  cases,  ethyl  n-buty  Icy  a  noacetate 
and  adipic  acid,  adipic  acid  only,  and  hexaldehyde, 
formic  acid,  and  ?t-butylmalonic  acid.  The  com¬ 
pounds  are  therefore  unsaturated  in  the  py-position 
(cf.  J.G.S.,  1908,  93,  1956),  whereas  the  parent  esters 
are  unsaturated  in  the  a  p -position  (J.C.S.,  1922,  121, 
274).  The  structural  difference  is  further  exemplified 
by  the  ease  with  which  the  alkyl  derivatives  take  up 
bromine  and  by  their  failure  to  react  with  potassium 
cyanide  or  sodium  hydrogen  sulphite.  Heptaldehyde 
condenses  with  phcnylacetonitrile,  giving  &~phenyl- 
(3-n -hexylacrylonitrile  (IV),  b.  p.  168 — 170°/ 13  mm. 
Alkyl  derivatives  could  not  be  prepared  from  the 
compound  (IV)  or  from  cycfchexylidenephenyL 
acetonitrile,  m,  p.  28°,  b.  p.  176— 178°/ 12  mm. 
(cf.  1923,  123,  2446).  The  last-named  com¬ 

pound  combines  with  hydrogen  cyanide,  giving 
1  - cyanocyclohexylph enylacetomlriie,  softening  at  258"", 
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decomp,  above  264°.  Combination  of  the  compound 
(IV)  with  hydrogen  cyanide,  followed  by  hydrolysis, 
gave  a -nil en yl-a-n-hexyls uccin ic  acid  and  an  acid ,  m.  p. 
170°.  M.  Clark. 

[  Preparation  of]  chloro  acetamide.  W.  A. 
Jacobs  and  M.  Heidelbergeb  (Org.  Syntheses,  1927, 
7,  16—17). 

Butenoic  acid  amides.  P.  Bruylants  and  A. 
Castille  (Bull.  Acad.  Roy.  Belg.,  1927,  [5],  13, 
767 — 781). — The  amides  of  crotonic  and  fsoerotonic 
acids  have  been  prepared  by  the  action  of  66% 
sulphuric  acid  on  the  corresponding  nitriles  for  several 
days  at  the  ordinary  temperature.  The  nitrile  of 
b.  p.  121°  thus  treated  yields  exclusively  croton  amide 
(trans),  m.  p.  159—160°,  whilst  that  of  b.  p.  108° 
yields  a  mixture  of  this  amide  and  isocro  ton  amide, 
m.  p.  100 — 101°.  The  nitrile  of  lower  b.  p.  is  therefore 
related  to  ?socrotoiiic  acid  (cis)}  the  reverse  conclusion 
to  that  obtained  by  a  comparative  study  of  the 
ultra-violet  absorption  spectra  and  heats  of  combus¬ 
tion  of  the  nitriles  and  acids,  Physical  evidence  of 
the  latter  type  is  therefore  untrustworthy  as  a  basis 
for  the  determination  of  configuration  (cf.  Errera  and 
Henri,  A.,  1925,  ii,  1137 ;  Auwers,  A.,  1923,  i,  295). 
The  same  conclusion  probably  applies  to  the  nitriles 
of  a-methylcrotonic  acids.  In  agreement  with 
Stoermer  (A.,  1920,  i,  614)  and  Auwers  (loc.  cit.),  the 
b.  p.  of  crotononitrile  (trans)  is  13°  higher  than  that 
of  fsocrotononitrile  (cis).  Vinyjacetamidc  is  similarly 
prepared  from  the  corresponding  nitrile  if  excess  of 
alkali  (which  causes  isomerisation  to  erotonamide) 
is  avoided  in  working  up  the  product,  the  absorption 
spectrum  of  the  amide  in  0vlAr-sodium  hydroxide 
solution  after  15  days  closely-  resembling  that  of 
erotonamide  in  the  same  medium.  The  absorption 
curves  of  cyclopropaneearboxylic  acid  and  its  amide 
(obtained  by  alkaline  hydrolysis  of  the  nitrile)  are 
plotted,  and  show  a  greater  difference  than  is  found  in 
the  corresponding  crotonic  acid  derivatives.  The 
amide  of  methylacrylie  acid,  obtained  by  acid 
hydrolysis  of  the  nitrile,  readily  polymerises  to  an 
amorphous  mass.  J.  W.  Baker. 

Ureides  of  bromovaleric  acids.  II.  In¬ 
fluence  of  branched  chains  on  physiological 
properties.  E.  Fourneau  and  G.  Florence  (Bull, 
Soc.  chim,,  1928,  [iv],  43 ?  211 — 216). — The  effect  of 
branching  the  chain  in  a  series  of  a- bromovaleric 
ureides  is  to  cause  an  increase  in  the  hypnotic  action. 
Bromopivalic  ureide  is  a  powerful  hypnotic  and  as  it 
contains  the  bromine  atom  in  the  p -position  it  is 
concluded  that  the  group  R*CHBr»CO-  is  not  specific 
(liffencau).  The  following  data  are  recorded  (per¬ 
centage  figures  indicate  solubility  in  water,  and 
ordinary  figures  partition  coefficients)  :  cc-bromo-w- 
valeric  ureide,  m.  p.  162°,  0-833%,  0-42;  a-brom oiso- 
valeric  ureide,  1-94%,  0-95 ;  a-bromo-a-methyl- 
butyric  ureide,  m.  p.  132-5°,  5-3%,  1-98;  brmho- 
pivalic  ureide,  m.  p,  93-5°,  5-4%,  2-02.  n-Valeric  acid 
is  obtained  from  magnesium  butyl  bromide  and  carbon 
dioxide  in  78%  yield.  "  H.  Burton. 

Additive  compounds  of  allylthiocarbamide 
and  silver  halides.  S.  E.  Sheppard  and  H. 
Hudson  (Z.  wiss.  Phot.,  1928,  25.  113— 120).— See 
A.,  1927,  755. 


[Preparation  of]  guanidine  nitrate.  T.  L. 
Daws  (Org.  Syntheses,  1927,  7,  46 — 48). 

[Preparation  of]  nitrognanidine.  T.  L.  Davis 
(Org.  Syntheses,  1927,  7,  68 — 69). 

[Preparation  of]  anhydrous  hydrogen  cyanide. 
K.  Ziegler  (Org.  Syntheses,  1927,  7,  50—52). 

Reaction  of  carbylamines  and  hydrocyanic 
acid  with  magnesium  phenyl  bromide.  H.  Gil¬ 
man  and  L.  0.  Heckert  (Bull.  Soe.  chim.,  1928, 

[iv],  43,  224- . 230)  —Magnesium  phenyl  bromide 

reacts  with  methylearbylamine  forming  a  small 
amount  of  henzaklehyde  (cf.  Sachs  and  Loevy,  A., 
1904,  i,  307).  Definite  reaction  products  were  not 
obtained  from  hydrocyanic  acid  or  ethyl-,  JerL-butyl-, 
or  p-tolyl-earbylamine.  IL  Burton, 

Preparation  of  magnesium  tert,- -butyl  chloride. 
H.  Gilman  and  E.  A.  Zoellner  (J.  Amer.  Chem.  Soc., 
1928,  50,  425 — 428  ;  cf.  A.,  1924,  i,  23).— Magnesium 
tert. -butyl  chloride  is  obtained  in  70%  yield  by  adding 
JerJ. -butyl  chloride  (0*5  mol.)  in  ether  (7  mols.)  to 
magnesium  powder  (200-mesh),  with  stirring,  during 
3  hrs.,  the  ether  being  maintained  in  gentle  ebullition. 

F.  G.  Willson. 

Lead  tetraethyl.  Y.  Tanaka  and  T.  Kuwata 
(Rep.  Aeronautical  Res.  Inst,,  Tokyo,  1927,  2,  409 — 
417). — Crude  lead  tetraethyl,  prepared  from  lead 
chloride  and  magnesium  ethyl  chloride,  is  best 
purified  by  the  passage  of  air  through  a  solution  in 
dilute  hydrochloric  acid.  This  treatment  converts 
the  contaminating  lead  triethyl  into  crystalline  lead 
triethyl  chloride,  which  in  turn  affords  lead  tetraethyl 
with  magnesium  ethyl  chloride  (total  yield  74%). 
Magnesium  and  ethereal  ethyl  chloride  react  readily 
if  small  amounts  of  iodine  and  ethyl  iodide  or  bromide 
are  added.  Pure  lead  tetraethyl,  b.  p.  854—85*7°/ 
13  mm.,  if  (vac.)  1*6600,  1*5206,  decomposes  at 

400°  giving  metallic  lead  ;  at  the  ordinary  temperature 
in  sunlight  it  becomes  turbid  and  alkaline,  and  when 
neutralised  with  hydrochloric  acid  yields  some  lead 
triethyl  chloride.  G.  A.  C.  Gough. 

Auto-oxidation.  I.  ci/cloHexene  peroxide. 
H.  N.  Stephens  (J.  Amer.  Chem.  Soc,,  1928,  50, 
568 — 571). — When  oxygen  is  circulated  continuously 
at  atmospheric  pressure  and  the  ordinary  temperature 
through  cyclohexene  for  4  months,  there  is  formed 
about  0*75%  of  Qjclohexene  peroxide ,  b.  p.  54—56°/ 
0*5  mm,,  together  with  a  non-volatile  syrup,  which 
appears  to  be  a  dimeric  form  of  the  peroxide,  con¬ 
taining  one  peroxide  group.  F.  G.  Willson. 

Oxidation  of  unsaturated  hydrocarbons  by 
free  oxygen  in  presence  of  osmium.  S.  Medvedev 
and  E.  Alexeeva  (Papers  Pure  Appl.  Chem.  Karpov 
Inst.,  Bach  Festschr.,  1927,  110 — 127 ;  Chem.  Zentr., 
1927,  ii,  1012). — The  catalyst  consisted  of  osmium 
dioxide  deposited  on  alumina,  ferric  oxide,  manganese 
sesquioxide,  or  cupric  oxide ;  benzene  was  preferable 
to  acetone  as  a  solvent  for  the  unsaturated  hydro¬ 
carbon  (cyclohexene  or  A2- m e t hylcyclohexene ) ,  acetone 
solutions  exhibiting  an  induction  period  of  several 
hours.  A  catalyst  inactivated  by  air  is  reactivated 
by  benzene  much  more  quickly  than  by  acetone.  The 
portion  of  the  oxidation  product  of  cyclohexene  which 
remained  dissolved  in  the  benzene  contained  peroxidic 
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compounds,  an  aldehyde  (semicarbazone,  m.  p.  240 — 
241°),  and  much  A2- cyc/ohexenol  (naphthylurethanc , 
ni.  p.  156°).  The  portion  on  the  catalyst  contained 
adipic  acid,  and  a  compound,  C6H10O2»  b.  p.  108 — 
110°/0*2  mm.  A.  A.  Eldridge. 

Volume  chemistry.  II.  Halogen  derivatives 
of  hydrocarbons.  F,  Wratschko  (Pharm,  Presse, 
1927,  32,  130—135,  172—174,  205—209 ;  Chcm. 
Zentr.,  1927,  ii,  777). — Abnormal  “  E- values  55  for 
cyclic  hydrocarbons  halogenated  in  a  side-chain  are 
avoided  by  supposing  that  the  last  hydrogen  atom 
of  the  side-chain  is  attached  to  a  nuclear  carbon  atom, 
with  ring  closure.  A.  A.  Eldridge, 

Nitration  by  means  of  nitrogen  peroxide.  M. 

Kattegat  (Bull.  Soe,  chim.,  1928,  [iv],  43,  109— 
134). — A  lecture. 

Hydrogenation  of  cyclic  compounds  under 
pressure  in  presence  of  osmium  and  other 
catalysts.  V.  S.  Sadikov  and  A,  K.  Mikhailov 
(J.C.S.,  1928,  438 — 448). — The  rate  of  hydrogenation 
of  benzene,  quinoline,  and  pyridine  in  a  modified 
Ipatiev  apparatus  has  been  investigated  using  as 
catalyst  platinum,  osmium,  osmium-cerium  oxide,  or 
palladium  deposited  on  asbestos.  In  every  case  a 
periodic  absorption  of  hydrogen  takes  place,  a  period 
of  activity  being  followed  by  a  period  of  quiescence, 
whilst  the  activity  of  the  catalyst  gradually  diminishes 
on  account  of  the  presence  of  impurities  or  of  the 
formation  of  products  of  hydration  inimical  to  the 
catalyst.  This  periodicity  is  attributed  to  removal  of 
oxygen  from  the  catafyst,  followed  by  reactivation, 
and  is  compared  with  the  periodic  evolution  of  hydro¬ 
gen  when  metals  arc  dissolved  in  acids  or  alkalis  (cf. 
Hedges  and  Myers,  A.,  1925,  ii,  309).  The  addition 
of  1%  of  cerium  oxide  to  a  20%  osmium-asbestos 
catalyst  for  the  reduction  of  quinoline  causes  con¬ 
siderable  initial  acceleration  of  the  reaction,  which 
proceeds  throughout  at  a  higher  rate  than  when 
osmium  alone  is  used;  in  the  case  of  pyridine,  the 
reverse  effect  results.  In  the  reduction  of  benzene 
and  pyridine  in  the  presence  of  osmium,  there  is  an 
initial  period  during  which  the  rate  of  reaction  is 
considerably  greater  for  pyridine  than  for  benzene, 
whilst  the  rate  diminishes  more  rapidly  with  pyridine , 
The  total  amount  of  reduction  over  a  period  of  hours 
is  thus  approximately  the  same  for  both  (cf.  this 
voL,  427).  M.  Clark. 

Comparative  reactivities  of  some  cMoro-, 
bromo-,  and  iodo-nitrobenzenes.  Mechanism 
of  activation  of  halogen  atoms  by  a  nitro -group 
present  in  the  same  aromatic  nucleus*  A, 
Ere  win  and  E.  E.  Turner  (J.C.S.,  1928,  332—334, 
334—337). — The  comparative  reactivities  of  a  number 
of  h a logen on i tro benzenes  have  been  measured,  using 
piperidine  in  benzene  solution.  It  is  concluded  that 
reactions  involving  reactive  halogen  compounds  are, 
as  the  majority  of  previous  workers  have  assumed, 
dependent  on  the  initial  formation  of  additive  com¬ 
pounds.  A  mechanism  of  activation  by  nitre-groups 
is  developed,  and  correlated  with  one  for  aromatic 
substitution.  M.  Clark. 

He  place  ability  of  nitre-groups  from  the 
nucleus  of  various  aromatic  compounds.  R,  H. 


Clark  and  N.  M.  Carter  (Trans,  Roy.  Soc.  Canada, 
1927,  [iii],  21,  III,  323— 338).— Data  for  the  effect  of 
heat  on  119  aromatic  intro-compounds  containing  from 
one  to  five  ni  tro -groups  are  recorded,  and  the  results 
discussed  from  the  point  of  view  of  the  electronic 
conception  of  positive  and  negative  valencies  developed 
by  Fry  and  others.  In  90  of  the  compounds  the 
results  are  in  accordance  with  theory,  in  9  the  reaction 
appears  to  be  with  the  unstable  elcctromerido,  whilst 
the  behaviour  of  the  remaining  14  cannot  be  accounted 
for  on  this  hypothesis.  M.  8.  Burr. 

Replacement  of  halogen  atoms  from  the 
nucleus  of  various  aromatic  compounds.  R.  H. 
Clark  and  It.  H»  Hall  (Trans.  Roy.  Soc.  Canada, 
1927,  [iii],  21,  III,  311 — 314). — The  maximum 
replacement  of  halogen  atoms,  under  the  experimental 
conditions,  has  been  determined  for  a  number  of 
aromatic  halogen  compounds,  when  heated  under 
pressure  with  sodium  methoxide  of  different  con¬ 
centrations.  The  yields  are  compared  with  those 
calculated  on  the  basis  of  the  electronic  theory  as 
elaborated  by  Fry.  The  results  arc  not  as  conclusive 
as  corresponding  measurements  on  the  ni  tro -groups. 

M,  S.  Burr. 

Nature  of  the  alternating  effect  in  carbon 
chains.  XXIII.  Anomalous  orientation  by 
halogens,  and  its  bearing  on  the  problem  of  the 
ortho -  para  ratio,  in  aromatic  substitution. 
C.  K.  Ingold  and  0.  0.  N.  Vass  (J.C.S.,  1928,  417 — 
425). — The  reaction  mixture  from  m-fluoroacet- 
anilide  and  bleaching  powder  yields,  after  treatment 
with  hydrochloric  acid,  a  mixture  of  3-j fluoro-4- 
cMoroaceianilide  (I),  m.  p.  115°,  3-fluoro-(j(2  %)~cJiloro~ 
acetanilide,  m.  p.  143°,  and  3-flnoroA  :  6(2  :  0  ?)- 
dichloroacef anilide,  m,  p.  124°.  Hydrolysis  of  (I)  gives 
o -jluoroA-cliloroanil hie,  m.  p.  61—62°,  converted 
through  the  diazo-derivative  into  3 -fluoro  4 -chloro- 
nitrohenzene  (II),  m,  p.  63—64°,  b.  p.  1 14 — 110°/ 
24  mm.  Chlorination  of  or  oni  tro  benzene  in 

presence  of  anhydrous  ferric  chloride  gives  4-flu oro~ 
3-ehloronitrobenzene  (III),  m.  p.  41*5°,  converted  by 
elimination  of  the  nitro-group  into  o-iluoroehloro- 
henzene  (IF),  h.  p.  138 — 140° /758  mm.  Nitration  of 
compound  (IV)  yields  a  mixture  consisting  essentially 
of  compounds  (II)  and  (III)  present  in  the  proportion 
corresponding  with  the  ratio  direction  by  F :  direc¬ 
tion  by  Cl=78*7%  :  2T3%.  An  explanation  of  this 
anomaly  is  based  on  the  hypothesis  that  the  op- 
directive  efficiencies  of  the  halogens,  which  vary 
directly  with  the  tendency  of  the  halogen  atom  to 
share  additional  electrons  (+T)  and  inversely  as  its 
attraction  for  electrons,  shared  and  unshared  (•—  T) 
(cf.  this  voL,  164),  are  also  influenced  by  a  third  factor* 
The  inductive  effect  is  regarded  as  originating  in  a 
contracted  electron  shell  round  the  halogen  atom, 
and  it  is  suggested  that,  as  well  as  electron  displace¬ 
ments  relayed  from  Jinking  to  linking,  modification 
of  the  existing  electric  fields  might  also  occur  by 
direct  action  through  space  in  such  a  way  that  the 
potentially  active  electrons  of  the  benzene  ring 
would  be  subjected  to  additional  electrostatic  restraint. 
This  t£  direct 5J  effect  of  halogens  would  therefore  be  a 
deactivating  influence  (-D)  and  the  full  expression 
for  the  directive  action  of  halogens  in  halogeno- 
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benzenes  (+T-I-D).  The  variation  of  D  cos 
between  different  directing  atoms  would  be  the  same 
as  that  of  the  inductive  effect*  but*  since  it  is  prop¬ 
agated  through  space,  its  distribution  in  the  ring  would 
be,  not  in  the  order  op>m}  but  in  the  order  o>m>p. 
The  working  of  such  an  hypothesis  in  the  case  under 
discussion  as  well  as  in  other  cases  cited  is  demon¬ 
strated.  M.  Clark, 

Nature  of  the  alternating  effect  in  carbon 
chains,  XXIV.  Directive  action  in  aromatic 
substitution  of  certain  groups  containing  triple 
linkings,  J,  W.  Baker,  K.  E.  Cooler,  and  C.  K. 
Ikoold  (J.C.S.,  1928,  426— 431).— The  nitration  of 
two  acetylene  derivatives  and  two  nitriles  has  been 
investigated  with  special  reference  to  the  proportion 
of  m-isomeride  .formed,  and  the  results  arc  as  follows  ; 
Phenylpropiolie  acid  (8%  meta),  ethyl  phenyl- 
propiolate  (16%),  benzoni  trite  (81%),  phenyl  aceto¬ 
nitrile  (14%).  The  results  are  dismissed  in  relation 
to  the  other  properties  of  the  unsatu rated  groups 
contained  in  the  side-chains  of  those  compounds  and 
an  hypothesis  is  advanced  to  account  for  them, 

M.  Clark. 

Preparation  of  p-nitrobenzyl  bromide.  I.  V, 
Hopper  (J.  Roy.  Tech.  Coll,  Glasgow,  1927,  (4), 
58—  GO).— Addition  of  a  solution  of  bromine  in 
carbon  tetrachloride  to  a  boiling  solution  of  p-nitro- 
toluene  in  the  same  solvent,  in  presence  of  a  trace  of 
iodine,  and  under  the  influence  of  ultra-violet  light, 
gives  excellent  yields  of  p-nitro  benzyl  bromide. 

L.  M,  Clark. 

Laws  of  aromatic  substitution,  VII.  Con¬ 
stitution  and  substitution  of  phenylnitr omethane 
and  some  of  its  derivatives.  R.  Flt/rsckeim 
and  E.  L.  Holmes  (J.C.S.,  1928, 453—483),— Contrary 
to  the  findings  of  Baker  and  Ingold  (A,,  1920,  1131), 
the  statement  by  one  of  the  authors  (A,,  1903,  i,  79) 
that  phenyl bromocyanonitrome thane  (I)  yields,  on 
brief  treatment  with  nitric  acid  ( d  1*480)  and  subse¬ 
quent.  oxidation  with  permanganate,  a  mixture 
consisting  essentially  of  benzoic  and  p~i litrobcnzoic 
adds  is  fully  confirmed.  Nitric  acid  of  the  strength 
used  by  Baker  and  Ingold  (d  1*49)  gives  a  similar 
result.  The  p-acid,  amounting  to  34—38%  of  the 
weight  of  the  total  acids,  arises  mainly  by  migration 
of  the  nitro -group  during  oxidation,  and  such  migration 
can  be  prevented  by  prior  treatment  with  alkali.  The 
complex  changes  occurring  on  prolonged  exposure  of 
compound  (I)  to  nitric  acid  (d  1*480)  have  been 
quantitatively  elucidated.  The  main  change — the 
migration  of  bromine  into  the  m-position — occurs  to 
die  extent  of  54%  in  10  days  and  the  rate  of  formation 
of  the  m -b rom ophenyl  compound  is  independent  of 
the  cone  cut  ration.  With  nitric  acid  of  d  1*52,  the 
nitromethane  undergoes  tn-nitration  (92—93%)  (cf. 
Baker  and  Ingold,  he.  at.)  and  p( and  o  ?)-nifcr&tion 
(,;8 — 7%).  The  compound'  (I)  is  decomposed  by 
heat,  giving  92%  of  benzoyl  cyanide  and  8%  of 
p  -nitrobenzoy  1  cyani  do ,  m-Nitrophenylb  ro mocya no  - 
nitromethane  (II),  m.  p.  70—70*5°,  gives  93*5%  of 
m-nitrobenzoyl  cyanide.  Both  the  compound  (I) 
and  plienylcyanoisonitromethane  (sodium  derivative) 
nre^  decomposed  by  concentrated  sulphuric  acid, 
giving  a  blue  nit  roso-com  pound  formulated  as 


CN’CPh  (N  0)  •OaS03H,  which  breaks  down  into 
benzoyl  cyanide  and  eventually  into  benzoic  acid. 
The  compound  (II)  undergoes  analogous  decom¬ 
position,  yielding  m-nitrophcnylglyoxylie  acid,  m,  p. 
144*5—145°  (lit.  77—78°).  The  compound  (I)  under¬ 
goes  partial  rearrangement  in  ethereal  solution,  a 
small  percentage  of  bromine  migrating  to  the  'im¬ 
position,  The  correlated  behaviour  of  phenylcyano* 
isonitromethane  (III),  benzoyl  cyanide  (IV),  and 
m-bromobenzoie  acid  (V)  on  nitration  was  also 
investigated  quantitatively.  The  compound  (III) 
gives  more  than  99%  of  p-nitrophenylcyanoLscmitro- 
methano  in  nitric  acid  (d  1*48);  compound  (IV)  gives 
87*6%  of  m- ni tro benzoyl  cyanide  and  12:4%  of 
o-  and  p-nitro  benzoyl  cyani  cles,  using  nitric  acid  of 
d  1*52;  compound  (V)  gives  96%  of  o-  and  jnnitro* 
m-bromobcnzoic  acids  and  4%  of  m'-nitro-m-bromo- 
benzoic  acid,  using  nitric  acid  of  d  T48.  Migration  of 
the  nitre-group  during  oxidation  of  phenylcyanonifcro- 
methane  is  also  shown  to  take  place  to  the  extent  of 
14  mol.-%.  The  mechanism  of  these  various  trans¬ 
formations  is  discussed.  Both  phenyl bromoeyano- 

nitromethane,  0N*CPh<C?  ,  and  its  m-nitro* 

N*OBr 

derivative  possess  a  hypobromito • constitution,  with 
an  oxygen  bridge  (cf.  Willstatter  and  Hottenroth, 
A.,  1904,  i,  472).  They  react  with  dry  ammonia  with 
replacement  of  bromine  by  hydrogen  and  are  quantit¬ 
atively  reduced  by  potassium  iodide.  Ethyl  phenyl- 
bromomalonate ,  a  true  bromide,  fails  to  give  these 
reactions  at  the  ordinary  temperature ;  at  95°, 
however,  there  is  equilibrium  between  the  hypo- 
bromite  and  bromide  forms,  the  latter  greatly 
preponderating.  ML  Clark. 

Laws  of  aromatic  substitution.  VI.  Quan¬ 
titative  method  for  the  rapid  determination  of 
isomeric  nitro-derivatives  of  laterally  substi¬ 
tuted  toluenes.  B.  Flurscheim  and  E,  L.  Holmes 
(J.C.S.,  1928,  44S — 453), — Isomeric  ni  tro- derivatives 
of  laterally  substituted  toluenes  show  almost  identical 
resistance  to  destructive  oxidation  either  by  dilute 
permanganate  solution  (1  in  60)  or  by  dilute  nitric 
acid.  The  proportions  of  the  corresponding  acids 
obtained  from  mixtures  of  the  isomerides  are  there¬ 
fore  essentially  unaltered  from  those  of  the  parent 
nitro-derivatives.  For  determination  of  these  mix¬ 
tures  the  nitro-aoids  may  readily  be  separated  from 
any  benzoic  or  broniobenzoic  acid  present  by  reduction 
in  dilute  hydrochloric  acid  solution  with  titanous 
chloride.  The  non-ammo-acids  arc  removed  by 
extraction  with  ether.  The  relative  proportions  of 
the  residual  isomeric  amino-acids  are  then  determined 
by  prolonged  exposure  of  the  dilute  hydrochloric  acid 
solution  to  bromine,  o  and  yn  Amino  benzoic  acids 
are  converted  quantitatively  into  tribromoaniline, 
separation  of  which  from  the  tribromo-m-aminobenzoic 
acid  simultaneously  formed  from  m-ara  mo  benzoic 
acid  is  readily  effected  by  alkaline  reagents  (cf. 
Francis  and  Hill,  A.,  1925,  ii,  163).  M.  Clark. 

The  paraehor  and.  chemical  constitution.  VII. 
Semipolar  double  bonds.  A.  Freiman  and  S. 
Suo d EK  (J.C.S.,  1 928,  263—209) .—Measurements 
have  been  made  of  the  surface  tension  and  density  of 
^-toluenesulphonyl  chloride,  ethyl  p-toluenesulplion- 
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ate,  benzyl  methyl  sulphone,  <1 1  phenyl  sulphone,  phenyl 
benzyl  sulphone,  ehromyl  chloride,  sulphonal,  and 
trional.  Calculations  of  the  paraehor  for  the  five 
simple  sulphones,  all  of  which  are  solid  crystalline 
substances  which  can  readily  be  purified,  confirm  the 
value  —1*6  obtained  in  an  earlier  investigation  {A., 
1925,  ii,  936)  for  the  effect  of  the  semipolar  double 
bond  on  the  paraehor.  Measurements  for  ehromyl 
chloride  give  a  paraehor  for  chromium  of  54  units, 
assuming  that  the  oxygen  atoms  in  this  compound  are 
held  by  semipolar  double  bonds.  This  value  is 
confirmed  by  calculation  of  the  paraehor  for  potassium 
diehromatc  from  the  observations  of  Jaeger  {A.,  1918, 
ii,  33).  The  paraehor  values  for  sulphonal  and  trional 
are  10 — 20  units  lower  than  those  predicted  by  theory. 
It  is  suggested  that  this  is  due  to  the  production  of  a 
cyclic  phase  by  the  formation  of  singlet  linkings 
between  oxygen  atoms  of  the  SO*  groups. 

M.  Clark. 

Honben's  reaction.  L,  Bert  (Compt.  rend., 
1928,  186,  587 — 588) . — The  production  of  1-benzyl- 
4- isopropylbenzene  in  the  preparation  of  1  -propyl  - 
4 -  isopropylbenzene  f  rom  euminyl  chloride  and  magnes¬ 
ium  ethyl  iodide  in  the  presence  of  toluene  by  Houhen’s 
method  (A.,  1903,  i.  805)  is  attributed  to  the  catalytic 
action  of  the  magnesium  halides  which  causes  a 
Frcid el-Crafts  reaction  to  take  place  between  the 
toluene  and  the  euminyl  chloride.  This  conclusion  is 
verified  by  substituting  cyclohexane  or  petroleum  (b.  p. 
70 — 90°)  for  toluene:  under  these  conditions  the 
desired  product  (yield  50%)  is  obtained  alone.  In 
extending  the  modified  reaction  to  the  interaction 
of  benzyl  chloride  with  various  magnesium  alkyl 
bromides  (yields  20—70%),  concurrent  reactions 
involving  the  production  of  dibenzyl,  ethylene,  and 
ethane  (in  the  case  of  magnesium  ethyl  bromide)  are 
noted:  G.  A.  C.  Gough. 

Aromatic  compounds  containing*  a  teri.-butyl 
group.  A.  Tsc  kitsch ibabin,  S.  Eloasine,  and  V. 
Lengold  (Bull.  Soc,  chim.,  1928,  [iv],  43,  238—242). 

■ — Broinination  of  tert .  -b  u ty lbenzene  in  presence  of  a 
trace  of  iodine  or  iron  gives  mainly  p-bromoderh- 
butylbenzene,  b.  p.  104 — 10G°/14  mm.,  m.  p.  10s. 
Hydrolysis  of  the  reaction  product  of  magnesium 
p4e rL 4. nifcylpheny  1  bromide  and  ethyl  orthoformate 
yields  p-tori^buiylbenzaldehyd^  (30 — 40%),  b.  p. 
245—246°  (eorr.)/  0*9877,  nf  0*9733,  oxidised  by 
potassium  permanganate  to  p4ert. - bu  ty  lbenzoic  acid, 
in.  p.  164°.  There  is  formed  during  the  Gri guard 
reaction  some  4  :  4'-rf  i  -  tert .  -  b  utyMiplmiyl,  b.  p.  190™ 
192°/13  mm.,  m.  p,  128—129°.  The  above  aldehyde 
condenses  with  acetone,  forming  p-tert  >-buiylbenzyl- 
idenmeeiom,  b.  p.  158— 180° /II  mm.,  m.  p.  49—50°. 
Magnesium  p-terj.-butylphenyl  bromide  and  magnes¬ 
ium  (3-chloroethoxy  bromide  give  (3-p-tert .-buiylphenyh 
ethyl  alcohol,  b.  p.  141 — 143°/15  mm.,  df  0*9782, 
df  0*9749,  n17  1  *5209,  11  55  1.  Borne  of  the  above 
compounds  have  pungent  odours.  H,  Burton. 

Action  of  sodium-potassium  alloy  on  certain 
hydrocarbons.  J.  B.  Cokakt  and  A.  H,  Blatt 
(J.  Amer.  Chem.  Soc.,  1928,  50,  55 1 — 55S). — ct-Phenyl- 
$-metkyl-i\-propyl  bromide ,  h.  p.  116 — 119°/17  mm., 
and  a-phenyl-n-amyl  bromide,  b.  p.  120 — 123°/ 10  mm., 
are  obtained  by  treating  the  corresponding  earbinols 


with  hydrogen  bromide  at  0°.  From  these,  by  treat¬ 
ment  with  magnesium  and  ether  and  subsequently 
with  anhydrous  cupric  chloride  and  hydrolysis, 
y$-diphenyl-$£-dimethyl-n~hemnet  m.  p.  150 — 150*5°, 
and  s£- diphenyl- n- decam ,  in.  p.  80°,  were  prepared, 
yB-diphenyl-$$Ez4etrmmthyl-n-hexane}  m.  p.  180™ 
181°,  being  obtained  analogously.  These  hydro¬ 
carbons  and  (fy-diphenyl-n-butane  are  unaffected 
by  liquid  sodium-potassium  alloy.  Treatment  of 
A^phenylamylcne  with  sodium-potassium  and  ether 
affords  a  red,  metallic  derivative,  'which  is  converted 
by  carbon  dioxide  into  the  metallic  salt  of  aa'-efr- 
phenyl-$$* -dipropy ladip i c  acid,  m.  p.  278°.  pp-Di- 
methylstyrene  yields  similarly  ctod -diphenyl-QQ p"  - 
tetramethyladip ic  mid ,  m>  p.  238—240°  (decomp.), 
whilst  treatment  of  the  metallic  derivative  of  the 
dimethylstyrene  with  water  affords  QL§-diphenyl-$$yy~ 
ietramethyl -n~butane ,  m.  p.  131—132°. 

F.  G.  Willson. 

Supposed  mechanism  of  polymerisations  by 
alkali  metals.  K.  Ziegler,  and  K.  Bahr  (Ber., 
1928,  61,  [B],  253 — 263). — The  action  of  potassium 
p-phenyl isopropyl  (Ziegler  and  Schnell,  A.,  1924,  i, 
851)  on  stilbene  in  the  presence  of  ether  followed 
by  treatment  of  the  product  with  dry  carbon  dioxide 
affords  the  two  stereoisomeric  forms  of  afiy-triph-enyl- 
omihylmleric  acid ,  m.  p.  245—246°  {silver  salt)  and 
15 — 216°  {silver  salt).  The  primary  product  is 
therefore  the  compound,  CPhMej ■  CHPh •  CHK Pli , 
formed  simply  by  addition  of  the  metallic  compound 
to  the  double  linking.  When  similarly  treated, 
potassium  p-pheny  Isopropyl  and  aa-diphenylethylene 
give  mainly  <xa§4riphenyUy-methylvaleric  acid,  m.  p. 
154 — 156°  {silver  salt),  with  a  little  aaSS-tetraphenyl- 
adipic  acid,  obtained  also  by  the  action  of  alkali 
metals  on  aa-diphenylethylene  (cf.  Schlenk,  A.,  1914, 
i,  396).  Anthracene  and  potassium  p-phenyKso- 
propyl  yield  9'phenylim-pmpglS  :  1 0  -rf ihydroant hrac - 
ene- 10- carboxylic  add,  m.  p.  206—207°.  With  phen* 
anthrene,  addition  of  the  potassium  compound  does 
not  occur  and  the  product  of  the  change  is  the  acid, 
C30H22043  m.  p.  223 — 224°  (silver  salt),  apparently 
identical  with  that  obtained  by  Schlenk  by  the  action 
of  alkali  metal  and  carbon  dioxide  on  the  hydro¬ 
carbon.  The  possibility  of  addition  appears  to 
depend  on  the  presence  of  conjugated  double  linkings 
or  a  double  linking  vicinal  to  the  benzene  nucleus ; 
thus  cycled lexenc  does  not  react.  'Polymerisation  of 
an  unsaturated  organic  compound,  e.g,9  butadiene, 
by  an  alkali  metallic  compound,  RK,  is  explained 
by  the  hypothesis  that  the  primary  compound, 
OK2B’CHK*CHICH2,  is  itself  an  alkali  metallic  com¬ 
pound  and  hence  can  react  further  with  another 
molecule  of  butadiene,  giving  the  substance 
CH2R*CH(CH:0Ho)*CH2’CHK*CH:CH^,  and  the  pro¬ 
cess  can  continue"  until  stopped  by  external  agency, 
by  process  of  the  change  in  other  directions,  or  by 
the  increasing  size  of  the  molecule  inducing  extreme 
sluggishness  in.  reaction.  Although  the  additive  com¬ 
pound  from  stilbene  and  potassium  p-pheny Isopropyl 
does  not  further  react  with  stilbene,  it  combines  with 
styrene,  giving,  after  treatment  with  carbon  dioxide, 
a y$e  -  tetraphtnyl  -  e  -  meihylheptoic  add  {silver  salt). 
Further,  when  potassium  p -  phenyl isopropyl  is  caused 
to  react  with  increasing  molecular  proportions  of 
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styrene  or  py-dimethylbutadiene  and  the  products 
are  treated  with  carbon  dioxide  the  isolated  acids 
exhibit  increasing  mol.  wt,  H.  Wren. 

a-Benzylnaphthalene.  I.  Reactions  of  4- 
benzylnaphthalenesulphonic  acid.  K.  Dziewon- 
ski  and  S.  Dziecielewski  (Bull.  Acad,  Polonaise, 
1927,  A}  273 — 286). — Sodium  4 - benzylnaphihal&ne- 
sulphonate  (corresponding  barium  and  lead  salts 
described),  prepared  by  sulphonation  of  the  hydro- 
carbon  with  sulphuric  acid  (d  T84)  at  the  ordinary 
temperature  followed  by  treatment  with  brine,  yields 
A-benzylnaphllialenesiilphoriyl  chloride ,  m.  p.  104— 
105°  (corresponding  amide ,  m.  p.  164—165°).  The 
constitution  of  this  substance  follows  from  the  fact 
that  4 -henzyi-tt-napliihol,  m.  p.  125—126°  {acetyl 
derivative,  m.  p.  87—88°;  benzoyl  derivative,  m.  p. 
103° ;  methyl  derivative,  ra.  p,  85 — 87°),  prepared 
by  fusion  of  the  sodium  snip  donate  with  potassium 
hydroxide  at  240°,  is  identical  with  that  prepared 
direfctly  from  a-naphthol  and  benzyl  chloride  in  the 
presence  of  zinc  chloride  and  chloroform.  4- Benzyl  - 
a-naphthol  affords  nitro -1  -benzyl A-naphthol,  m.  p, 
130 — 132°,  with  nitric  acid  (d  1*43)  in  acetic  acid 
solution,  nitrosoA-benzyl-x-naphthol,  m.  p.  170v  {de> 
comp.),  with  aqueous  alcoholic  zinc  chloride  and 
sodium  nitrite,  followed  by  decomposition  of  the 
resultant  zinc  salt  with  sodium  hydroxide  and  the 
following  arylazo -compounds  on  coupling  with  the 
appropriate  diazotised  amine  :  benzenmzo -,  m,  p. 
191—193°;  p -nitrobenzmeazo^  m.  p,  252—253°; 
a-naphtholeneazo imp.  201 — 203° ;  $~naphihalenmzo~ , 
m.  p.  207—208°,  By  heating  4-benzvl-a-naphthol 
at  240°  with  anhydrous  calcium  chloride  saturated 
with  ammonia,  A-benzyl~a*naphthylamim}  m.  p.  114*5° 
(acetyl  derivative,  m.  p.  208 — 209°),  is  obtained. 

&.  A.  C.  Gough. 

Replaceability  of  the  halogen  atom  in  1 -chloro-* 
2  :  4-dinitro-  and  -2:4;  5- -trinitro -naphthalenes, 
H.  W.  Tahen  (Rec.  trav.  chim.,  1928,  47,  329—345), 
—The  velocities  of  replacement  of  the  chlorine  atom 
by  the  action  of  sodium  meth oxide  and  ethoxide  in 
1 -chloro -2  :  4 - d in itrob enzene ,  l-chloro-2  :  4-dinitro- 

naphthaiene,  -2:4:  6-  and  -2:4:  5- 1 r ini tro naphth¬ 
alene,  and  2-chloro-l  :  6  :  8-trinitronaphthalenc  at  0°, 
15°,  and  25°  have  been  determined.  The  values  of 
the  coefficients  for  a  bimo locular  reaction  arc  constant 
except  in  the  cases  of  l-chloro-2  :  4  :  5-trinitro- 
naphthalene  and  l-chloro-2  ;  4  :  6-trinifcrobenzene,  in 
which  the  value  of  the  coefficient  is  initially  very 
large  and  rapidly  decreases,  the  reaction  ceasing  long 
before  it  is  complete.  It  is  assumed  (cf.  van  de 
V  liet.  A.,  1924,  i,  1293)  that  this  is  due  to  the  occur¬ 
rence  of  the  concurrent,  reactions  RCl+NaOMe  — > 
RGMe+NaOk  ROMe+NaOMc  — >  ROMe,NaOMe 
[R = C10H4(N 02)s  or  CGH2(NO)3],  followed,  in  the  latter 
case,  by  the  slow  reaction  ROMe,NaOMe  4*  RC1  — > 
2ROMe  +NaCL  An  approximate  value  for  this  case, 
in  which  replacement  is  very  rapid,  was  determined 
at  — 50°.  The  values  of  the  velocity  coefficient  for 
the  replacement  of  chlorine  in  l-chloro-2  : 4-dinitro¬ 
benzene  agree  with  those  of  Hollemann  and  Ter  Wee! 
(A.,  1916,  i,  22)  and  of  Luloffs  (A.,  1902,  i,  87),  whose 
values  must  be  halved,  but  the  value  obtained  for 
deviates  from  that  found  by  Mattaar  (A.,  1922, 


ii,  275).  At  0°,  15°,  and  25°,  the  ratio  fcNa05Ie/^tNsl)Et 
in  this  case  is  about  1  :  3.  The  chlorine  atom  in 
l-chloro-2  ;  4-dimtro  naphthalene  is  much  more  reac¬ 
tive  than  in  the  corresponding  benzene  derivative, 
the  ratio  of  the  velocity  coefficients  for  the  two 
reactions  at  0°,  1.5°,  and  25°  being,  with  sodium 
meth  oxide,  1  :  30-8,  1  :  14*0,  and  1  ;  136),  and  with 
sodium  ethoxide,  1  : 24*9,  1:10*3,  and  1:8-9,  re¬ 
spectively.  The  chlorine  in  l-chloro-2  :  4-dinitro- 
naphthalene  is  thus  replaced  2—3  times  as  rapidly 
with  sodium  ethoxide  as  with  the  metlioxide,  and, 
moreover,  its  mobility  is  of  the  same  order  of  magni¬ 
tude  as  that  in  2-chloro-l  :  6  :  8-trinitronaphthalene. 
The  introduction  of  another  nitro -group  in  position 
5  in  the  naphthalene  nucleus  increases  the  mobility 
of  the  chlorine  considerably,  but  not  to  so  great  an 
extent  as  does  the  introduction  of  a  third  nitro -group 
in  position  6  in  the  corresponding  benzene  derivative. 
The  velocity  of  replacement  in  the  latter  case  (1 -chloro- 
2:4;  6 -trinitrobenzene)  is  so  great  that  only  at  --50'' 
is  it  of  the  same  order  of  magnitude  as  for  1  -chloro - 
2:4:  5 -trinitro  naphthalene,  and  fc15  for  1 -chloro- 
2  :  4-dinitro n ap hthalene.  T he  m o b il ity  of  the  ehlo rine 
in  the  chloro-di-  and  -tri-nit  wnaphthalenes  investig¬ 
ated  is  thus  intermediate  between  that  in  1- chloro - 
2  :  4-dinitro-  and  -2:4  ;  6 -tri nitrobenzene.  The  solu¬ 
bility  of  l-chloro-2  :  4-dinitronaphthalene  at  0°  and 
25°,  is,  in  methyl  alcohol,  0*1056  g.  and  0*2378  g., 
and  in  ethyl  alcohol,  0*0752  g.  and  0*1780  g.,  in  100  c.e., 
respectively.  J.  W.  Baker. 

Replacement  of  the  halogen  atom  or  the 
alkoxy-group  in  1 -chloro-,  1-methoxy-,  or 
1 -ethoxy-2 : 4-dinitro-  and  -2 : 4 : 5-trinitronaphth- 
alenes  by  various  other  groups.  W.  H.  Talen 
(Rec.  trav.  chim.,  1928,  47,  346 — 362). — By  the 
action  of  amines  and  similar  substances  on  1-ehloro- 
2  :  4-dinitro-  and  -2  :  4  ;  5-trinitro-naphthalenes  and 
on  the  corresponding  1-methoxy-  and  1 -ethoxy- 
derivatives  a  large  number  of  a- naphthyl  a  mine  deriv¬ 
atives  have  been  prepared.  From  a  review  of  the 
literature  it.  is  shown  that  by  nitration  of  a-ehloro- 
or  a-bromo- naphthalenes  the  nitro -group  first  enters 
position  4  and  subsequently  positions  5  and  8,  whilst 
in  the  case  of  ae-alkoxy- derivatives  the  nitro -group 
is  directed  towards  the  2-,  4-,  and  5-positions.  Thus 
nitration  of  a- naphthyl  methyl  ether  yields  1-methoxy- 
2:4;  5-trimtronaphthalene,  m.  p.  158°  (Staedcl,  A., 
1883,  861,  gives  128°),  identical  with  the  product 
obtained  by  the  action  of  sodium  metlioxide  on  the 
corresponding  1  -chloro- compound.  Similarly,  nitr¬ 
ation  of  a- naphthyl  ethyl  ether  yields  1 -ethoxy- 
2:4:  5- trinit  ronaphthalene,  m.  p.  151°  (Staedel,  loc. 
ciLt  gives  148°),  identical  with  the  product  obtained 
from  the  1- chloro -compound.  The  following  deriv¬ 
atives  of  2  : 4-dinitronaphthalene  are  obtained  by 
heating  1 -chloro-  (or  sometimes  l-alkoxy-)2  : 4-di- 
nit ronap hthalene  with  the  calculated  quantity  of 
the  appropriate  amine  in  alcohol  solution  at  100°  for 
several  hours  :  a-2  :  4-dinitronaphthyl-aminc,  m.  p. 
242' :  (Ullmann  and  Brack,  A.,  1909,  i,  21)  {aeetyl 
derivative,  m.  p.  258—259°;  ^iCHg-COgH,  m.  p. 
117°);  -methylamine,  m.  p.  167*5°  and  179 — 180°, 
the  two  'modifications  not  being  interconvertible  and 
depressing  each  other’s  m.  p. ;  -ethy famine,  no.  p. 
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172°  (Meldola,  J.C.S.,  1906,  89,  1435,  gives  109— 
170°:  acetyl  derivative,  m.  p.  86—87°);  -n -propyl¬ 
amine,  m.  p.  129° ;  -n-butylamine,  m.  p.  89° ;  -n -amyl- 
amine,  ra.  p.  74° ;  -n -heptylamine,  m.  p.  58°.  By 
similar  methods  are  obtained  2  :  4r~dinUrona-phthyl-l - 
semicarbazide ,  decomp.  185—187°;  and  -l -semi- 
oxainazide ,  dccomp.  227- — 228°.  By  nitration  of 
l-chloro-2  : 4-dinitronaphthalene  the  chief  product 
is  l-chloro-2  :  4  :  5-trinitronaphthaiene,  m.  p.  147— 
148°  (Rindl,  J.C.S.,  1913, 103,  1911,  gives  143— 144s), 
together  with  some  2:4:  8-trinitro-compound.  The 
1-chloro-  (or  alkoxy-)  group  in  the  2:4:  5-trinitro- 
naphthalene  derivative  is  similarly  replaced  by  amino  - 
groups  and  thus  are  obtained  «-2  : 4 :  5-trinitro- 
naphthyl- amine,  m.  p.  310°  (acetyl  derivative,  m.  p. 
275°) ;  -rmihy  famine,  m.  p,  206°;  -ethylaminc,  m.  p. 
100°  (Rindl,  loc.  cit  gives  157—159°) ;  -n-propyl- 
amine,  m.  p.  139° ;  -n-butylamine,  m.  p.  121°  ;  -n -amyl- 
amine  >  m.  p.  144—145°;  -n-hejrty  famine,  m.  p.  99-5- — 
100*5°  ;  2:4:  54rinitronaphthyl- 1  -semicarbazide,  ex¬ 
ploding  173°,  and  -1  -semioxamazide,  exploding  236°. 
The  m.  p.  of  the  l-?i-alkylamino-derivativcs  of  2  :  4- 
dinitro-  and  2:4:  5-trinitro-naphthylamine  decrease 
gradually  with  an  increasing  number  of  carbon  atoms 
in  the  chain  in  a  similar  manner  to  that  observed  by 
Kara  (A.,  1920,  i,  1240)  in  the  case  of  the  analogous 
derivatives  obtained  from  l-chloro-2  : 4-di nitro¬ 
benzene.  J.  W.  Baker. 

Supposed  stereoisomerism  in  the  fluorene 
series.  J.  Cerezo  (Anal.  Pis.  Quinn,  1927,  25,  567 — 
587;  cf.  Wieland  and  Cerezo,  A.,  1927,  1183).— The 
alleged  isomerism  in  the  fluorene  series  is  discussed  and 
evidence  put  forward  which  demonstrates  that  no  such 
isomerism  is  shown  by  9-acetoxyfluorene,  9-amino  - 
fluorene,  or  9-methylfluorenol.  J.  S.  Carter. 

meso- Alkyl  anthracenes  and  14  transannular 
tautomerism. ' '  IV.  E.  de  B.  Barnett  and 
J,  W.  Cook  (Ber.,  1928,  61,  [£],  314—319;  cf.  A., 
1926,  1030;  1927,  140;  this  vol,  52).— 1  :  5-Dichloro- 
an throne  is  converted  by  methyl  iodide  and  potassium 
hydroxide  at  100°  into  a  mixture  of  approximately 
equal  amounts  of  1  :  5-dichloro-9-methoxyanthraeene, 
m.  p.  105°,  and  1  :  5-dichloro-d-methylanthrone,  ra.  p. 
184°.  The  presence  of  the  methyl  group  in  the 
meso-position  in  the  latter  compound  appears  to 
hinder  conversion  into  the  enolic  form,  since  1  :  5-di- 
chloro-9-methylanthrone  cannot  be  ctherified  by 
treatment  with  potassium  hydroxide  and  methyl 
toluene-p-sulphonatc  and  only  slowly  yields  an 
acetate  with  boiling  acetic  anhydride  and  pyridine. 
By  treatment  with  the  requisite  Grignard  reagent, 
1  :  5 - dieh lo ro - 9-mct hy lantlir one  is  converted  into  the 
following  substances  :  1:5-  dichloro-9 -methyl  - 10  - 

methylene- 9:  1 0-dihyd roa nth racene ,  m.  p.  143° ;  1  :  5- 
d  ich  loro  -  9  -  methyl  - 10-  ethyl  ide  ne -9  :  10  -  dihydroa  n  threw  - 
ene,  m.  p.  153°;  1  :  b-dichloro-9-methyl-lO-isopropyl- 
idene~$  :  10-dihydroanthracene,  m.  p.  134°  ;  1  :  5-eZi- 
ckloro  -  9  -  methyl  - 10  -  benzylidene- 9 : 1 0-d ihydroanih rac¬ 
ene,  m,  p.  165°.  1  :  Q-Dickloro-lO-'phmyl-ty-metkyl- 

9  :  10 -dihydroa  nthran-10-ol,  ra.  p.  144°,  is  converted 
by  treatment  with  acetic  acid  containing  hydro¬ 
chloric  acid  at  100°  into  l  :  5-di ck t oro - 1 0 -ph enyl -9 - 
meth ylan tkracen e ,  m,  p.  104°.  Further  treatment  of 
the  latter  compound  with  the  same  reagent  produces 


1:5-  dichloro  - 1 0  -  phenyl-  9-methylene-9  :  10-dihydro- 
ant  hracene,  m,  p.  151°,  thus  placing  beyond  doubt 
the  possibility  of  “  transannular  tautomerism.”  The 
constitution  of  the  methylene  derivative  is  established 
by  its  almost  quantitative  oxidation  to  1  :  5-di- 
chloro-9-phenylan throne  and  conversion  into  1  :  o -di- 
chloro- 9  :  l0-dibromo-l0~phenyl-9-methyl-$  :  10 -dihydro- 
anthracene ,  m.  p.  122°.  H.  Wren. 

9-Iodophenanthrene.  J.  Salkind  and  F. 
Lubinskaja  (Ber.,  1928,  61,  [B],  269 — 271). — Q-Iodo- 
phenanthrene,  m.  p.  87°  (picrate,  m.  p.  137°),  is  pre¬ 
pared  hy  the  action  of  iodine  on  magnesium  phen- 
anthryl  bromide  in  the  presence  of  ether.  It  is  oxid¬ 
ised  to  phenanthraquinone  by  chromic  acid  in  glacial 
acetic  acid.  II.  Wren. 

Chlorination  of  anilides.  II.  Decomposition 
of  iY-chloro acetanilide  by  heat.  A.  E.  Bradfield 
(J.C.S.,  1928,  351— 352).— In  order  to  show  that, 
contrary  to  the  statement  of  Porter  and  Wilbur  (A., 
1927,  1041),  the  re  -  arrangement  of  fused  W-chloro- 
acetanilido  at  100°  is  a  two -stage  process  involving 
the  intermediate  production  of  chlorine,  the  reaction 
has  been  carried  out  with  pure  material  in  an  open 
vessel  in  an  air-bath,  and  in  a  scaled  tube  in  boiling 
water.  From  the  products  7*0%  and  4%,  respect¬ 
ively,  of  2  ;  4-dichloroacetanilide  were  isolated,  in 
addition  to  p-chloro-,  41*0%,  50*7%;  o-chloro-, 
18*2%,  16*5%,  and  acetanilide,  6*3%,  0*0%. 

H.  E.  F.  Notton. 

[Preparation  of]  benz anilide.  C.  N.  Webb  (Org. 
Syntheses,  1927,  7,  6 — 7). 

Interaction  of  sulphur  and  p-toluidine  in 
presence  of  litharge  :  thio-p-toluidine  and  re¬ 
lated  compounds.  M.  T.  Bogert  and  L.  Smidth 
(J.  Amer.  Cliem.  Soc.,  1928,  50,  428—436 ;  cf.  A., 
1924,  i,  166) . — Separation  of  the  products  of  the 
reaction  between  p-toluidine,  sulphur,  and  litharge 
at  140°  is  conveniently  effected  by  dissolution  in  10% 
hydrochloric  or  sulphuric  acid,  followed  by  dilution 
to  precipitate  weakly  basic  resins,  and  fractional 
precipitation  with  ammonia  solution.  Purification 
of  the  products  is  effected  by  repeating  this 
process.  In  this  way  535  g.  of  p-tolmdine  afforded 
70  g.  of  resins,  80  g,  (17%)  of  dithio-p-toiuidine,  and 
121  g.  (26%)  of  monothio-p-toluidino,  107  g.  of  p-tolu- 
idine  being  recovered.  Only  small  amounts  of  impure 
dithio-p-toluicline  could  be  obtained  by  Hodgson’s 
process  (B.P.  15,466  of  1911).  When  heated  at  205 — 
210°,  thio-p-toluidine  evolves  ammonia,  hydrogen 
sulphide,  and  p-toluidine,  leaving  a  brown,  amorphous 
residue.  Tkio-p-toluidino  yields  only  a  small  amount 
of  p-toluidine  when  heated  wdth  concentrated  hydro¬ 
chloric  acid  or  25%  sulphuric  acid  for  6  hrs.  at  200°, 
and  remains  undecomposed  when  fused  with  sulphur. 
It  is  only  slowly  decomposed,  with  formation  of  basic 
tars,  when  heated  with  sulphur  and  litharge  at  140 — 
150°.  Thio-p-toluidine  could  not  be  coupled  with 
diazotised  sulphanilic  acid.  Oxidation  of  the  diacetyl 
derivative  to  the  corresponding  sulphone  is  con¬ 
veniently  effected  by  treatment  with  concentrated 
nitric  and  sulphuric  acids  (75  :  30)  at  the  ordinary 
temperature.  Treatment  of  thio-p-toluidine  with 
acetic  anhydride,  glacial  acetic  acid,  and  hydrogen 
peroxide  affords  bis -2 -aceiamido-d-viethylphenylsulph- 
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oxide,  in*  p.  212°,  Bis-2-chloro-5 -methylphenyls it Iph - 
one ,  brown,  amorphous,  decomp,  above  95°,  is  ob¬ 
tained  by  heating  diazotised  thio-p-toluidine  with 
hydrochloric  acid  and  copper  powder,  with  subse¬ 
quent  oxidation  with  nitric  and  sulphuric  acids ; 
replacement  of  the  copper  powder  in  this  process  by 
potassium  iodide  affords  analogously  bis-2dodo-5- 
methylphenylsulphowe,  pale  brown,  amorphous,  de- 
comp.  about  82°.  When  diazotised  thio-p-toluidine 
is  kept  over-night  in  excess  of  concentrated  hydro¬ 
chloric  acid,  and  the  solution  then  boiled,  2- 
cJdoro-5  :  5' -dhneth yldiph e?iylsulphide-2  :  2' -oxide }  b.  p. 
2G5°/80  mm.,  is  obtained.  2 -Bromo-5  :  -dimethyl- 
diplienylmlpli one,  brown,  amorphous,  decomp.  69— 
72°,  is  obtained  by  diazotising  thio-p-toluidine  in 
aqueous  sulphuric  acid,  with  subsequent  treatment 
with  potassium  bromide  and  copper  powder,  and 
oxidation  as  above.  Thio-p-toluidine  is  not  obtained 
when  di t hio -p- toluidine  is  heated  with  p-toluidine 
and  litharge,  or  with  sulphur  and  litharge,  at  140— 
165°  (cf.  Hodgson,  A.,  1924,  i,  1188).  Diazotised  and 
coupled  with  H-aeid,  dithio-p-toluidine  yields  a  dye 
producing  purplish  shades  on  wool.  Dithio-p-tolii- 
idine  pier  ate,  yellow,  was  prepared.  Reduction  of 
dithio-p-toluidine  affords  2 -amino-5-methyl phenyl 
mercaptan  {zinc  salt).  F.  G.  Willson. 

Condensation  oi  ethyl  cyanoacetate  with  some 
aryl-  and  alkyl-amines.  Preparation  of  some 
aryl-  and  alkyl-sub stitute d  cyano acetamides. 
K.  G.  Naik  and  Y.  N.  Bhat  (J.  Indian  Chem.  Soc., 
1927,  4,  547 — 551). — The  following  new  compounds 
are  described :  cya n oaceto-Q-toluidide,  m.  p.  125°; 
cyanoaceto-m-toluidide,  m.  p.  132°;  cyanoaceto-a- 
naphihjlmnide ,  m.  p.  175° ;  cyanoaceio-$-naphtkyl- 
amide,  m.  p.  174°;  cyanoacelo-vic-m-xylidide,  m.  p. 
107'°;  cyanoacetomc thy  lam id e ,  m.  p.  101°;  cyano- 
a ce toethylamide ,  m.  p.  74°.  C.  D.  Langford. 

Properties  of  2:5-  and  2 : 8-napMhylamine- 
sulphonic  acids.  H.  I.  Waterman  and  J.  Groot 
(Chem.  Weekblad,  1928,  25,  40— 42),— The  four 
possible  sulplionated  p-naphthylamines  having  one 
sul phonic  acid  radical  in  the  nucleus  not  containing 
the  amino -group  have  been  prepared  in  the  pure 
condition.  The  solubilities  in  water  at  20°  are  : 
2  :  8-  and  2  ;  5-acids,  as  anhydrous,  1  part  in  1680  and 
3025  parts,  respectively ;  2:7-  and  2  :  6-acids,  a-s 
monohydrates,  1  in  5040  and  7700,  respectively.  The 
solubility  products  of  the  2  :  5-  and  2  :  8 -acids  arc 
calculated  from  these  data  and  from  the  dissociation 
constants  recorded  by  Ebersbacli  (cf.  A.,  1893,  ii, 
450)  as  1*08x10™”  and  2*63  xlO-7,  respectively. 
These  values  are  in  accordance  with  the  fact  that 
the  2  :  5-acid  separates  first  when  an  equimolccular 
mixture  of  the  sodium  salts  of  the  two  acids  in  solu¬ 
tion  is  acidified ;  the  solubility  products  calculated 
from  the  solubilities  given  by  Eorsling  (A.,  1887, 
902)  and  the  work  of  Levi  (cf.  B,,  1921,  503a)  indicate 
erroneously  that  the  2  ;  8-acid  separates  first. 

S,  I.  Levy. 

Mannfactiire  of  anthracene  derivatives  [alkyl - 
aminoanthracenes]  and  of  benzanthrene.  I.  G. 
Fajrbenind.  A.-G. — See  B.,  1928,  151. 

Manufacture  of  aromatic  oxamic  acid  halides. 
I-  G.  Farbenind.  A.-G.— See  B.,  1928,  151. 


Transformation  of  diazoaminobenzene  into 

aminoazobenzene,  E.  Rose  nha  uer  and  H. 

Unger  (Ber.,  1928,  64,  [B]f  392 — 398). — Evidence  in 

favour  of  the  view  that  the  conversion  of  diazoamino- 

benzene  into  aminoazobenzene  is  due  to  primary 

fission  into  diazonium  salt  and  aniline  followed  bv 

8. 

nuclear  coupling  and  not  to  isomerisation  is  found 
in  the  following  observations.  Dimethylaminoazo- 
benzene  is  obtained  from  diazoaminobenzene,  di¬ 
me  thy  laniline,  and  dimethylaniline  hydrochloride. 
The  conversion  of  diazoaminobenzene  into  aminoazo¬ 
benzene  is  effected  by  glacial  acetic  acid,  dilute 
aqueous  acetic  acid,  or  formic  acid  in  satisfactory 
yield.  Quinoline  and  its  hydrochloride  may  replace 
aniline  and  aniline  hydrochloride  under  the  conditions 
usually  employed,  but  reaction  then  occurs  much 
more  slowly.  The  weak  point  in  the  explanation 
appears  to  be  in  the  assumption  of  nuclear  coupling. 
This  reaction  is,  however,  general.  Thus  benzene - 
diazonium  chloride  and  aniline  hydrochloride  at  9° 
afford  aminoazobenzene  hydrochloride  without  inter¬ 
mediate  formation  of  diazoaminobenzene.  Further, 
crude  diazoaminobenzene,  obtained  from  diazotised 
aniline  and  aniline  in  aqueous  solution  containing 
acetic  acid,  sodium  carbonate,  or  sodium  hydroxide, 
invariably  contains  about  2%  of  aminoazobenzene, 
the  proportion  0f  which  increases  with  rise  of  tem¬ 
perature.  Coupling  of  diazotised  aniline  with  aniline 
in  neutral,  feebly  basic,  or  weakly  acidic  solution 
consists  of  two  independent  changes  leading  respect¬ 
ively  to  diazoaminobenzene  and  aminoazobenzene. 
Increasing  acidity  favours  the  production  of  the  latter 
compound,  which  becomes  exclusive  at  a  certain 
degree  of  acidity.  Beyond  this  point  coupling  does 
not  occur.  The  yields  of  aminoazobenzene  arc  better 
when  aniline  hydrochloride  and  aniline  are  used  than 
when  aqueous  or  alcoholic  solutions  arc  employed 
owing  to  the  stabilising  action  on  the  diazonium  salt 
of  the  aniline  and  its  large  excess.  About  70%  of 
aminoazobenzene  can  be  obtained  in  acetic  acid 
solution  if  3 — 4  mols.  of  aniline  are  added. 

The  volatility  of  diazoaminobenzene  with  steam 
is  incidentally  recorded,  H.  Wren. 

Sulphonation  of  phenolic  ethers  by  means  of 
aminosulphonie  acid.  A.  Quilico  (Atti  R.  Ac  cad. 
Lined,  1927,  [vi],  6,  512— 517).— Like  anisole  (cl. 
Hofmann  and  Biesalski,  A.,  1912,  i,  444),  both 
phenetole  and  phenyl  ether  are  converted  by  the 
action  of  aminosulphonie  acid  into  the  ammonium 
salts  of  the  corresponding  p-sulphonic  acids.  Prob¬ 
ably  the  first  product  of  the  reaction  is  an  additive 
compound  with  the  hydroxyl  group  of  the  amino - 
sulphonic  acid  in  the  1  -position  and  the  HH2*S02* 
in  the  2 -position,  this  then  giving  the  ammonium 
salt  of  the  o- sulphonic  acid,  which  undergoes  isomeris¬ 
ation  into  the  salt  of  the  p-acid.  Ammonium  phenoxy - 
benzene-p-suiphonaiey  QPh-0GHpS03’NH1,  the  barium 
(-rH20),  sodium ,  and  potassium  salts,  the  free  acid , 
in .  p.  80°,  the  sulphonyl  cMoride ,  and  the  sulphonamide3 
in,  p.  125°  ( ?  88°),  arc  described.  T.  H.  Pope. 

Fries*  transformation.  K.  von  A u wees  [with 
W.  Mauss]  (Ber.,  1928,  61,  [B],  416—4.21 ;  cf.  A., 
1926,  608).— The  observation  that  p-chloroacetyl- 
phenol  is  not  produced  by  the  action  of  aluminium 
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chloride  at  130 — 140°  on  a  mixture  of  phenyl  acetate 
and  p-tolyl  chloroacetate,  whereas  it  is  relatively 
freely  produced  from  phenyl  chloroacetate  under 
precisely  similar  conditions,  is  strong  evidence  against 
Skraup’s  conception  of  the  course  of  the  Fries  trans¬ 
formation  (cf.  A. j  1925,  i,  143  ;  1927,  659).  Attempts 
to  prepare  the  o  -  p  4S  -dim  e thylacry lylphenol ,  m.  p.  88°, 
of  Skraup  and  Beng  (A.,  1927, 560)  were  unsuccessful. 

Phenyl  isovalerate  is  converted  by  aluminium 
chloride  at  130—140°  into  a  mixture  of  o-i&ovaleryl- 
fhenol ,  h.  p.  138 — 140°/20  mm.  (p -nitrophenylhydr- 
azmie,  in.  p.  121—122° ;  methyl  ether,  b.  p.  142 — 144% 
12  ruin.;  acetate ,  b.  p.  164 — 166°/20  mm.),  and  p-iso- 
valcrylphenol,  m.  p.  95-5 — 96*5°.  Phenyl  pg-di- 
methvlacrylatc  and  aluminium  chloride  at  130 — 140° 
afford  7 -hydroxy- -3  ;  3 - dimcthylhyd rindane  b.  p.  138— 
142°/16  mm.,  df  1*098,  ?i20e  1*5519  (semicarbazone, 
m.  p.  261—263°).  o-Dimethylacroyl-p-cresol  is  con¬ 
verted  by  protracted  boiling  with  acetic  anhydride 
into  the  corresponding  acetate,  m.  p.  63—64°;  the 
ketone  is  transformed  by  zinc  chloride  at  140°  into 
2:2: 6-trimethylchromanone,  identified  as  the 
©-nitrophcnvlhydrazonc,  m.  p.  199—200°. 

H.  Wren. 

Nitrosation  of  phenols.  V.  An  o-nitroso- 
phenol.  H.  H.  Hodgson  and  J.  S.  Wignall  (J.C.S., 
1928,  329 — 332). — 5  -  Chloro  -  3  -  hydroxyanisole  is 

readily  nitrosated  to  dark  green  b -chloro  A-nitroso -8- 
hydroxyanisole ,  m.  p.  132°,  and  nitrated  to  5 -chloro- 
4 - ni fro  -  3  - hydroxyanisole  (I),  m.  p.  105°,  which  is  also 
formed  by  oxidising  the  nitr oso - derivat i ve  with 
alkaline  ferricyanide.  3  :  5-Dichloro-2-nitroanisolc 
and  3  :  5-dichloro-4-nitroanisole  yield  with  sodium 
meth oxide  5-chloro-2-nitroresorcinol  dimethyl  ether, 
in.  p.  171°,  and  5-ch  loro  -  4  -nitroresorc  mol  dimethyl 
ether,  m.  p.  123°,  respectively.  The  constitution  of 
(I)  follows  from  its  conversion  by  methyl  sulphate 
and  potassium  carbonate  into  the  latter  ether.  Oily 
5  -  chloro  -  3  -meth  oxyd  imethylaniline ,  prepared  by  heat¬ 
ing  5-chloro-3-methoxyaniline  with  methyl  sulphate 
and  methyl  alcohol  at  165°,  is  nitrosated  to  green 
5  -  chloro  -  4-n  itroso-Z-meih  oxyd  imethylanil  me ,  deco  nip . 
155°  ( hydrochloride ),  whicli  forms  methylamine  and 
products  of  profound  decomposition  when  boiled 
with  10%  potassium  hydroxide. 

H.  E.  F.  Notton. 

Colour  reactions  of  phenacetin.  L.  Ekkert 
(Pharm.  Zentr.,  1928,  69,  98 — 100). — A  series  of 
colour  changes,  obtained  when  phenacetin  is  warmed 
with  resorcinol  and  sulphuric  acid,  and  the  mixture 
cooled,  diluted,  and  treated  with  alkalis,  with  subse¬ 
quent  extraction,  is  described.  S.  T.  Levy. 

[Preparation  of]  3  : 5-dinitroanisole.  F.  Rever- 
iii n  (Org.  Syntheses,  1927,  7,  28 — 29). 

Action  of  niobium  and  tantalum  penta chlorides 
on  organic  compounds.  H.  Funk  and  K.  Nieder- 
lander  (Ber.,  1928,  61,  [R],  249—253;  cf,  Lindner 
and  Feit,  A.,  1924,  ii,  320). — Phenol  is  converted  by 
niobium  pentachloride  in  carbon  disulphide  solution 
and  in  absence  of  atmospheric  moisture  into  the 
tmnpomfi.fi  Nb(0Ph)4Cl,  m.  p.  233 — 235°;  the  analog¬ 
ous  substance  Ta(0Ph)4Cl,  m.  p.  240%  is  described. 
(LNaplithol  affords  the  compounds  Nb(O*C10H7)3CL2, 
m.  p.  215°  (apparent  decomp.),  Ta(O-C30H7)3Cl2,  in.  p. 


210°  (decomp.),  and  Ta(OC10H7)5,  m.  p.  180°,  if  the 
action  is  very  prolonged.  From  anthranol,  the 
products  Nb(0*C14H9)2Cl3  and  Ta(0*C14H9)2Cl3  are 
derived.  Careful  regulation  of  the  reaction  between 
anthranol  and  tantalum  pentachloride  permits  the 
isolation  of  the  unstable,  primary  adduct, 
C10HI4O,TaCl5,  and  the  intermediate  product , 
Ta(0'C14H9)CI,4.  The  assumption  that  the  metal 
in  these  compounds  is  united  to  oxygen  is  supported 
by  their  properties,  analogies  with  known  compounds 
such  as  those  of  zinc,  and  the  established  strong 
affinity  of  the  metals  for  oxygen.  H.  Wren. 

Formation  of  indigoid  compounds  from  halo- 
genated  naphthols.  R.  Willstatter  and  L. 
Schuler  (Ber,,  1928,  61,  [B],  362 — 372). — Halogen- 
ated  a- naphthols  readily  pass  into  indigo  tin- like 
compounds  owing  to  loss  of  hydrogen  halide ;  for 
2  :  4-dibromo-a-naphthol  the  scheme  is  suggested  : 


2  : 4 -Dibromo -a -naphthol  dissolves  readily  in  solu¬ 
tions  of  alkali  hydroxides  or  carbonates  and  an 
indigo-blue  precipitate  rapidly  separates.  Atmo¬ 
spheric  oxygen  takes  no  part  in  the  change,  but  the 
product  absorbs  oxygen ;  it  is  decomposed  by  an 
excess  of  alkali,  so  that  its  formation  is  not  observed 
in  concentrated  solution.  It  is  also  produced  when 
solutions  of  2  : 4-dibromo-a-naphthol  in  acetone, 
ether,  or  benzene  are  poured  on  to  aqueous  solutions 
of  sodium  carbonate  or  hydroxide,  by  contact  of 
alcoholic  solutions  of  the  naphthol  with  metallic 
copper,  and,  most  satisfactorily,  by  preserving  the 
naphthol  in  cold  pyridine.  The  dye  does  not  appear 
to  be  quite  homogeneous,  but  analyses  indicate  the 
composition  C20Hl0OoBro  (cf.  I).  Determinations 
of  mol.  wt,  are  untrustworthy,  since  the  compound 
is  unstable  in  solution.  When  suspended  in  ether 
and  reduced  with  zinc  dust  and  a  little  glacial  acetic 
acid  it  gives  dibromo-  x-dinaphthol  (constitution 
not  decided),  m.  p.  219°  (decomp.)  (corresponding 
diacetate ,  C24H18Q4Br2,  m.  p.  239° ;  dimethyl  ether, 
C22HIC02Br2,  m,  p.  225—226°).  x-Dinaphthol,  ob¬ 
tained  from  a-naphthol  and  ferric  chloride,  is  con¬ 
verted  by  bromine  in  glacial  acetic  acid  solution  into 
a  tnbromo- compound ,  transformed  by  boiling  acetic 
acid  into  the  dibromo  -  a-dinaphthol ,  m.  p.  219—220° 
(decomp.).  2  :  4-Dichloro- a-naphthol  is  converted  by 
alkali  carbonate  or  hydroxide  but  not  by  pyridine 

into  an  analogous  dye,  ^20^10^2^'V 

1  :  5-Dihydroxynaphthalene,  in  cold  glacial  acetic 
acid,  is  converted  by  chlorine  into  4  :  8-dichloro-l  :  5- 
diacetoxynaphtha hne ,  in.  p.  154°  (corr.,  decomp.), 
hydrolysed  to  4  :  8-dichloro-l  :  o-dihy dr oxy naphtha¬ 
lene,  in.  p.  189 — 190°  (corn).  The  main  product  of 
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the  action  of  a  small  excess  of  bromine  on  1  :  5-di- 
hydroxynaphthalene  under  similar  conditions  is  the 
monoacetate  of  4  :  8-dibromo-l  :  5-dihydroxynaphtha- 
Icne,  m.  p.  165*5°  (corr.),  from  which  the  diacetate , 
m.  p.  131°,  is  obtained  by  pyridine  and  acetic 
anhydride.  4  :  8-Dibromo-l  :  ^-diJiydroxy  naphthalene 
has  m,  p.  147*5°  (decomp.).  4-Bromo-l  :  5-dihydroxy- 
naphthalene,  m,  p,  116°,  and  its  diacetate,  m.  p,  138°, 
are  described.  The  colour  reactions  of  certain 
halogenated  naphthols  are  described  in  detail. 
2-Ghloro -4:-bmmo-(x-?iaph th ol,  m.  p.  112°,  prepared  by 
brom ination  of  2-chloro-a-naphthol,  yields  a  blue  dye 
with  alkali  hydroxide  or  carbonate  with  loss  of 
hydrogen  chloride  and  bromide.  4-Ckloro-2-bromo-a.- 
naphthol,  m.  p.  96°,  behaves  similarly  to  2  :  4-dibromo- 
a- naphthol,  but  loses  a  little  hydrogen  chloride  and 
mainly  hydrogen  bromide.  2-Bromo- 1  :  4 -dihydroxy- 
naphthalene ,  in.  p,  113—114°,  is  prepared  by  reduction 
of  2-bromo-a-naphthaquinone.  H.  Wren. 

oo'-Diquin ones  of  the  naphthalene  series.  S. 
Goldschmidt  and  H.  Wessbecher  (Ber.,  1928,  61, 
[B],  372 — 377). — 4-Methoxy- a-naphthol  dissolved  in 
boiling  benzene  is  readily  oxidised  by  lead  dioxide 
to  a  blue  compound,  m.  p.  258°,  for  which  Russig 
has  established  the  formula  022H1604.  Reduction 
of  the  product  with  zinc  dust  and  glacial  acetic  acid 
in  the  presence  of  benzene  affords  the  leuco-com- 
pound ,  C22H1804,  m.  p.  205°  in  an  atmosphere  of 
carbon  dioxide  (corresponding  diacetate,  m.  p.  180° ; 
mol.  wt.  440  in  boiling  chloroform),  readily  recon¬ 
verted  by  air  into  the  dye,  for  which  the  qu monoid 
structure  is  thus  established.  Distillation  of  the 
dye  with  zinc  dust  yields  two  hydrocarbons,  m.  p. 
257°  and  175°,  respectively  (picrate  of  latter,  m.  p. 
145°),  which  do  not  correspond  with  any  of  the 
expected  products.  Oxidation  of  the  dye  with  nitric 
acid  affords  2  :  2'-di-a-naphthaq  uinonvl,  identical 

with  the  product  obtained  by 
Meldola  and  Hughes  (J.C.S., 
1890,  57,  393,  631,  808)  from 
2  :  4-dibromo-a-naphthol,  thus 
establishing  the  constitution 
(I).  It  is  probable  that  the 
very  unstable,  violet-blue  solu¬ 
tions  obtained  by  the  oxidation  of  a-naphthol  contain 
oo'-dinaphthaquinone.  Similarly,  the  substance 
obtained  by  the  oxidation  of  2  :  4-dibromo-a-naphthol 
by  air  in  alkaline  solution  or  by  lead  dioxide  in 
benzene  is  probably  constituted  analogously  to  (I) 
(Br  instead  of  OMe),  since  the  change  occurs  with 
loss  of  bromine  and  the  compound  is  oxidised  to  the 
product  obtained  by  Meldola  and  Hughes.  Reduction 
of  it  gives  a  leuco- compound  and  not  the  original 
material,  and  the  amount  of  hydrazobenzene  required 


O  O 


0" 


Rr(OMe) 


O  O 

f  i  »  f 


(H)  (TIL) 

to  decolorise  the  violet  solution  is  approximately 
that  required  theoretically.  4 -Bromo- a-naphthol  also 


appears  to  yield  the  same  quinone.  Production  of 
oo'- dinaphthaqiiinon.es  appears  to  be  preceded  by 
dehydrogenation  of  the  naphthol  to  the  radical  (II) 
followed  by  rapid  polymerisation  to  the  bimolecular 
product  (III).  The  very  ready  elimination  of  the 
bromine  atom  in  position  2  can  be  explained  only 
on  the  assumption  that  it  is  not  aromatically  com¬ 
bined  during  the  change.  It  cannot  be  removed  by 
powerful  reducing  agents  from  2  : 4-dibromo-a- 
naphthol  itself,  H,  Wren. 

Action  of  bromine  on  naphtholsulphonic  acids » 
A  remarkable  colour  reaction  in  solution.  G. 
Heller  [with  W.  Eis bn schmidt,  G .  Reichardt, 
and  H.  Wild],  (Z.  angew.  Chem.,  1928,  41,  171 — 
177). — On  treatment  with  2  mols.  of  bromine  in 
cold  acetic  acid  solution  naphthas ultone  gives  4-6roi»o- 
naphthasultone,  m.  p.  199°;  sodium  naphthasu ltone- 
4-sulphonate  and  sodium  l-naphthol-4  ;  8-disulphon- 
ate  afford  the  same  product  when  bromine  in  acetic 
acid  is  added  to  their  aqueous  solutions  acidified 
with  sulphuric  acid.  When  treated  with  alkali 
in  saturated  solution  in  presence  of  excess  of 
solid,  undissolved  crystals  of  sodium  2  :  4-dibromo- 

1  -  naphthol-8-sulphonate  (obtained  by  brom  ma  ting 
sodium  l-naphthol-8-su  lphonate  in  a  freezing  mix¬ 
ture)  develop  a  reddish-blue  colour  which  diffuses 
through  the  solution  and  after  some  minutes  fades 
to  olive-brown.  The  coloration  is  due  to  the  form¬ 
ation  of  the  quinhydrone  of  2-hro-mo-l  :  4-naphtha- 
quinone-8-sulphonic  acid  {sodium  salt,  reddish-brown 
crystals  with  green  reflex),  the  latter  being  also  pro¬ 
duced  by  the  addition  of  potassium  ferricyanide  to 
the  Altered  solution  of  the  dibromonaphtholsulphon- 
ate,  and  when  the  solution  of  sodium  I- naphthol- 8- 
sulphonate  is  only  cooled  with  ice  for  brom  ination. 
l-Naphthol-2  :  4  :  8-trisulphonic  acid  affords  the  same 
quinhydrone.  With  excess  of  bromine  (4  mols.) 
sodium  1  -  naphthol - 8-su lphonate,  -2:4:  8-trisulphon- 
ate,  and  -3  :  8- disu lphonate  all  afford  sodium  2  :  3 -di- 
bromo-v.-napJithaqidnone-8-sulphonate,  yellow,  which 
is  readily  reduced  to  a  colourless  quinol,  and  with 
^-toluidine  in  alcohol  yields  3  -  b  romo  -  2  -  p  -  tolu  id  mo-  a- 
?iapkthaquinone-4-p-methyla nil-8- sulphonic  acid ,  car¬ 
mine -red,  anthranilic  acid  giving  an  analogous  deriv¬ 
ative.  With  1  mol.  of  bromine,  sodium  1 -naphthol- 
3  :  8~disu lphonate  gives  sodium  4 -  bromo- 1  -  naph  thol- 
3  :  8 -disulphonate,  which  couples  with  diazotised 
p-toluidine  to  give  4- 6m?no- 2 -  p - tolueneazo- 1  -naph thol- 
3  :  8 -disulphonate,  and  on  treatment  with  a  further 
mol.  of  bromine  affords  sodium  2 -bromo~ac-?iapktka- 
quinone- 3  :  8-disulphonate,  red  needles,  and  traces  of 
sodium  3  :  4-dibromo- 1  -naphtkol-8-salphonate,  which 
forms  no  quinone.  Brom  ination  of  sodium  1 -naphthol - 
3  :  6-disulphonate  gives  the  readily  soluble  sodium 

2  -  bromo- tx-naphthaquinone-3  ;  6-disulphonale,  yellow, 
which  could  not  be  obtained  pure.  Treatment  of 
zinc  l-naphthol-4-su lphonate  with  1  mol.  of  bromine 
affords  2-bromo- 1  -naphthol-4-su lphonic  acid  (potass- 
him  salt),  the  constitution  of  which  follows  from 
its  inactivity  towards  alcoholic  ^-toluidine  and 
diazonium  salts.  With  a  further  mol.  of  bromine 
this  potassium  salt  gives  potassium  2  :  3-dibromo-l- 
napk tkol-4-sulphonaie.  With  4  mols.  of  bromine  zinc 
1  -naphthol-4-sulphonate  gives  2-bromo- 1  :  4-naphtha- 
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quinone,  m,  p.  127*5 — 128°  (Zincko  and  Schmidt, 
A.,  1895,  I,  56),  together  with  a  little  2  ;  3-dibromo- 
naphthaquinone,  m.  p.  216 — 217°. 

4-Rromonaplithasultone  is  converted  by  10% 
sodium  hydroxide  into  sodium  A-bromo-I-naphihol-S- 
sulphonate ,  which  with  3  inols.  of  bromine  gives 
sodium  2  ;  3 - dibromo-  a- naphthaquinone-  8-sulphonate, 
and  with  diazotiscd  jp-toluidinc,  sodium  4-&romo-2-p~ 
iolueneazo - 1  -napk ih ol-8-s ulphonate ,  an alysis  hid icating 
displacement  of  bromine  and  coupling  in  the  4-position 
to  "a  slight  extent.  Sodium  1  -naph thol -  2  -p  - foiu ene- 
azo-S-sidphonate  is  described. 

Sodium  2«naphthol-6-sulphonato  yields  sodium 
1 .  trmno  -  2  -  napldhol  -  6  -  sulphonate  and  a  dibromo • 
2-miphthol- 6 - sul phonate .  2-Naphthol-3  :  6-disulphonic 
acid  similarly  affords  mono-  and  di-bromo- derivatives, 
and  2-naphthol-6  :  8-disulphonic  acid  an  easily  solu¬ 
ble  sodium  Iribromo-  2-naphth  olsidphon  a  te .  Sodium 
2-naphthol-3 ;  6 : 7-trisulphonatc  with  1  mol.  of  bromine 
gives  sodium  1  ~bromo-2-7iaphtkol-3  :  6  :  7 -irisulphonaie 
(sparingly  soluble  p-ioluidine  salt;  does  not  couple 
with  diazonium  salts).  In  no  case  was  quinone 
formation  observed  in  the  bromination  of  p-naphthol- 
sulphonic  acids.  The  quinone  formation  observed 
by  Armstrong  and  Graham  (J.C.S.,  1881,  39,  137) 
was  probably  due  to  the  presence  of  cc-naphthol  in 
their  p-naphthoL  R.  Briqhtman. 

isoEugenol.  Sohdoiel  &  Co.  (Bericht,  1927, 
138;  Chem.  Zentr.,  1927,  ii,  1472). — isoEugcnol  was 
obtained  in  large  crystals,  m.  p.  32°,  stable  at  the 
ordinary  temperature  in  absence  of  air.  Structural 
isomerism  is  presumed.  A.  A.  Eldridge. 

Molecular  rearrangement  in  the  cr/cloheptane 
series.  M.  Godohot  and  (Melts.)  Cauqutl  (Compt. 
rend.,  1928.  186.  375 — 377). — Monochlorocarbamidc 
reacts  with  cycfchcptcne  (of.  Detoeut,  A.,  1922,  i,  236, 
327)  to  form  2-ch lorocyc loheptanol,  b.  p,  98°/16  mm., 
rf19  IT  351,  1*4948,  which  when  treated  with 

magnesium  methyl  iodide  (A.,  1926,  1G4)  yields 
cydtohexylmcthylcarbinol,  b.  p.  189*5°  (coir.),  together 
with  a  small  amount  of  ethylidenecydohexanc 
(nitrosate,  m.  p.  140°;  nitrosochloride,  m.  p.  130°; 
n  i  t  rosop  ipe  r  Id  id  e ,  in.  p.  108—109°).  A  mechanism 
explaining  the  formation  of  a  six-  from  a  seven- 
membered  ring  is  postulated.  H.  Burton. 

Colour  reactions  of  cholesterol.  L.  Ekkert 
(Pharm.  Zentr.,  1928,  69,  97 — 98). — The  colorations 
obtained  by  treating  alcoholic  solutions  of  cholesterol 
with  an  alcoholic  solution  of  an  aldehyde  and  shaking 
with  sulphuric  acid  are  described.  Using  0*1  mg.  of 
cholesterol  in  2  c.c.  of  alcohol,  2  drops  of  a  1%  solu¬ 
tion  of  furfuraldehyde  in  alcohol,  and  2  c.c.  of 
sulphuric  acid,  the  alcohol  layer  becomes  blue,  and 
the  acid  layer  rose.  S.  I.  Levy. 

Sterol  group.  II.  Formation  of  ./r-cholestene 
and  cholestenone  in  the  dry  distillation  of 
cholesterol.  I.  M,  Heilrrok  and  W.  A.  Sexton 
(J.C.S.,  1928,  347 — 351 ). — Distillation  of  cholesterol 
in  a  carbon  dioxide  atmosphere  at  the  ordinary 
pressure  yields  principally  cholestenone  and  ^-cliolest- 
ene,  with  water,  hydrogen,  and  a  complex  mixture 
of  low-boiling  hydrocarbons  (ef.  Diels  and  Linn,  A., 
1908,  i,  164 ;  Fischer,  A.,  1926,  399 ;  Fantl  and  Kabos, 


A.,  1927,  53;  Windaus,  A.,  1927,  557).  It  is  con¬ 
cluded  that  cholestenone  and  cholesterilene  are  the 
primary  products,  the  hydrogen  evolved  in  the 
formation  of  the  former  reducing  the  latter  to 
0-cholestene.  H.  E.  F.  Norton. 

Allophanates  of  certain  sterols.  U.  Tange 
and  E.  V.  McCollum  (J.  Biol.  Chem.,  1928,  76, 
445—456). — -Allophanates  of  the  following  sterols 
were  prepared  by  passing  cyanic  acid  vapour  into 
the  cold  benzene  solution  of  the  sterol ;  cholesterol, 
m.  p.  235 — 236°,  isoc  hole  sterol,  dihydroeholester  ol , 
m.  p.  255 — 256°,  sitosterol,  in.  p.  246 — 247  copro¬ 
sterol,  m.  p.  210—211°;  the  esters,  except  that  of 
isocholesterol,  are  sparingly  soluble  in  fat-solvents ; 
they  are  very  stable  towards  mineral  acids  but  are 
fairly  readily  hydrolysed  by  alcoholic  potassium 
hydroxide.  C.  R.  Harington. 

Action  of  Grignard  reagent  on  amino-acids. 
XIV.  Decomposition  of  amino-alcohols  by 
alkalis.  F.  Bettzieche  (Z.  physiol.  Chem,,  1928, 
172,  69 — 71). — The  decomposition  of  amino -alcohols 
into  ketone  and  amine  by  heating  with  alkali  (cf.  A., 
1926,  154)  has  been  investigated  more  fully.  The 
small  amount-  of  ammonia  formed  under  the  influence 
of  alkali  at  high  temperatures  is  due  to  the  side- 
reaction,  RUH(NH2)URy0H  — >  R;CO*CHR/2+ 
NH3j  which  accompanies  the  main  reaction, 

R*CH(NH2)'CR'2*OH  — ~>  R’CH2*NH2+pO’RV 

Thus  two  ketones,  ammonia,  and  an  amine  are 
formed.  No  significant  amount  of  ammonia  is  pro¬ 
duced  when  the  decomposition  is  effected  by  water 
at  high  temperatures  and  for  this  side-reaction  alkali 
is  necessary.  The  amounts  of  amine  ammonia, 
ammonia,  and  the  different  ketones  formed  from 
various  aminols  with  sodium  hydroxide  are  given, 
and  a  general  relationship  is  found  between  the 
relative  amounts  of  ammonia  and  amine  formed  and 
the  decomposition  effected  by  heating  with  mineral 
acids.  Amino-alcohols  which  arc  stable  towards 
mineral  acids  give  little  or  no  ammonia,  with  the 
exception  of  “  glycinephenylaminol  ”  which  is  readily 
decomposed  by  acid  but  gives  very  little  ammonia 
by  decomposition  with  alkali.  A.  Wormall. 

p-Tolyl  triphenylmethyl  ether  and  its  reaction 
with  zinc  chloride,  J.  van  Alphen  (Ber.,  1926, 
61,  [B]y  276 — 277), — Repetition  of  the  author’s  ex¬ 
periments  (A.,  1927,  660)  has  confirmed  the  pro¬ 
duction  of  p-iolyl  triphenylmethyl  ether,  m.  p.  81°, 
by  the  action  of  p-eresol  on  triphenylmethyl  chloride 
in  pyridine  (contrast  Schorigin,  this  vol.,  59).  Prob¬ 
ably  the  ether  is  trimorphous,  giving  forms  of  m.  p. 
81°,  95°,  and  114°,  respectively.  The  formation  of 
triphenylmefchane  in  addition  to  triphenylcarbinol  by 
the  action  of  zinc  chloride  on  the  ether  has  been 
overlooked  by  Schorigin.  H,  Wren. 

Catalytic  hydrogenation  under  pressure  of 
j>-hydroxytriphenylcarbinol  and  jj-hydroxydi- 
phenylme thane .  V.  Ipatiev  and  B.  Dolgov  (Bull. 
Soe.  cliim.,  1928,  [iv],  43.  242—248). — See  this  vol., 
169. 

Action  of  Grignard  reagent  on  amino-acids. 
XHI.  Phenylserine  derivatives.  F.  Bettzieche 
and  R.  Meyer  (Z.  physiol.  Chem.,  1928,  172,  64 — 
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68;  cl*  A.,  1927,  137). — By  the  action  of  magnesium 
phenyl  bromide  on  phenyfserine  ester  hydrochloride, 
$-amino-aviy4rip]imylpropa  ne-xy-diol,  m .  p.  1 54— 
155°,  is  obtained  in  40%  yield  (E-benzoyl  derivative, 
m.  p.  174^5°).  Magnesium  benzyl  bromide  and 
phenyl  serine  ester  hydrochloride  yield  (3 -amino-y- 
phenyl- % x-dibenzylpropan e-ay-di ol,  m.  p>  12 (3 -5°  (yield 
13%';  hydrochloride ,  difficult  to  obtain  pure,  m.  p. 
of  crude  product,  115°).  These  aminols  are  not 
decomposed  to  any  appreciable  extent  by  heating 
with  12%  hydrochloric  acid  or  20%  sodium  hydroxide. 

A.  Worm  all. 

Permanganate  oxidation  in  alkaline  media. 
K,  Oornubert  and  H.  L'e  Brian  (Bull  Soc.  ehim., 
1928,  [iv],  43,  248—255;  cf.  A.,  1921,  i,  422).— 
Oxidation  of  2-methyl-2-a!lyleyefohexanone  with 
potassium  permanganate  in  presence  of  sodium  or 
potassium  hydroxide,  or  sodium  hydroxide  and 
calcium  oxide,  yields  in  each  case  a  glycol,  m.  p.  103° 
(corn),  together  with  an  oil,  probably  a  mixture  of 
isomeric  glycols  (cf.  A.,  1927,  1075).  The  solid  glycol 
when  heated  for  1  hr.  in  a  vacuum  yields  the  corre¬ 
sponding  ethylene  oxide,  also  formed  in  small  quantity 
during  the  oxidation,  which  exists  in  a  monomeric 
form,  b.  p.  110°/32  mm.,  and  also  in  various  poly¬ 
meric  forms.  Dilute  sodium  hydroxide  solution  has 
practically  no  action  on  the  monomeric  oxide,  and 
it  is  concluded  that  this  compound  is  not  an  inter¬ 
mediate  in  the  production  of  the  glycol. 

EL  Burton. 

Union  of  benzoylacetonitrile  with  organic 
bases  in  presence  of  salicylaldehyde.  II.  P. 
Keishnamttrti  (J.C.S.,  1928,  415 — 417). — In  presence 
of  traces  of  salicylaldehyde  and  piperidine,  benzoyl* 
acetonitrile  combines  (yield  40%,  20%,  and  50%, 
respectively,  of  the  theoretical)  with,  aniline,  m- 4- 
xylidinc,  and  p-y  but  not  o-  or  ro-toluidine.  These 
compounds,  unlike  the  corresponding  piperidine 
derivative  (A.,  1927,  766),  easily  afford  dibenzoyl 
derivatives,  and  their  oxirn  mo-derivatives  are  decom¬ 
posed  by  benzoylation,  yielding  the  benzoyl  derivative 
of  the  amine.  The  p4oluidine  compound,  c10h10on2, 
m.  p.  182*  (hydrochloride,  m.  p.  194 — 105° ;  dibenzoyl 
derivative,  m.  p.  IGG°),  gives  an  orange  oximino- 
derivative,  m.  p.  158°  {silver  salt).  The  aniline  com¬ 
pound,  G„HMONa,  lias  m.  p.  163°  ( hydrochloride , 
m.  p.  94 — 90°;  dibenzoyl  derivative,  in.  p.  108°;  red 
oxim ino-derivative,  m.  p.  182°),  and  the  m-4 -c&ylidine 
compound,  C17H18ON2,  m.  p.  145—146°  (benzoyl 
derivative,  m.  p,  153°;  oaamiflo-derivativc,  m.  p. 
150—151°).  H.  B.  IL  Notton. 

Condensation  of  nitriles  with  tMoamides.  VI. 
Action  of  sulphur  acid  chlorides  on  thioamides. 
VII.  Toluonitrile  with  thiotoluamide,  naphtho- 
nitrile  with  thionaphthamide ,  and  others.  S. 
IsifiKAWA  (Sei.  Papers  Inst.  Phvs,  Chem.  Res.  Tokyo, 
1927,  7,  237—248,  277—292;  cf.  A.,  1925,  917, 
1149). — VI*  Thienyl  chloride  or  sulphur  mono- 
chloride  reacts  with  thiobenzamide  to  give  benzimino- 
? sot  1 1 i obenzamidc,  2  :  o -diphenyl- 1  :  3  :  4-thiodiazole 
(d ibcnzenylsulphimc) ,  mid  sulphur;  and  with  fchio- 
acet  amide  to  yield  acetamide  and  sulphur..  Thionyl 
chloride  reacts  with  thiobenzanilide  to  yield  dibenz- 
anilide  sulphide,  m.  p.  111°,  and  aniline;  with  thio- 


acetanilide  to  yield  acetanilide,  aniline,  and  sulphur. 
Sulphur  raonoehioridc  reacts  with  a-benznaphfchalide 
to  yield  d ibenznaphthalide  sulphide  and  a-benznaphth- 
alide ;  with  thiobenzanilide  to  yield  benzanilide, 
sulphur,  and  di benzanilide  sulphide.  The  properties 
of  the  last-named  compound  uphold  the  formula 
ascribed  by  Rivier  and  Schneider  (A.,  1920,  i,  229) ; 
it  is  very  stable  towards  alkalis,  and  easily  hydro¬ 
lysed  by  acids  to  thiobenzanilide  and  benzanilide. 
Treatment,  with  mercuric  oxide  yields  only  benz¬ 
anilide,  whilst  it  is  easily  reduced  by  sodium  amalgam 
and  alcohol  to  phenyl benzylamine.  It  is  suggested 
that  an  ester  of  thiosulphuric  acid  is  the  unstable 
intermediate  through  which  it  is  formed.  Benzene- 
sulphonyl  chloride  reacts  with  thiobenzamide  to 
afford  1  ;  5 -diphcnyl-1  ;  3  :  4-thiodiazole.  sulphur,  and 
a  red  condensation  compound;  with  thiobenzanilide 
to  form  dibenzanilidc  sulphide ;  with  sodium  thio¬ 
benzanilide  to  form  benzenesu Iphonyl  monosulphide, 
ra.  p.  101—102°,  and  benzenes ul phony  1  trisulphide, 
in.  p.  133°.  Hydrogen  sulphide  vras  detected  in  the 
last  condensation  only. 

VII.  Since  the  condensation  of  benzonitrile  with 
p-fchiotoluamide  in  the  presence  of  hydrogen  chloride 
proceeds  normally'  to  afford  benzinwio-'p-imlMoiolu- 
amide  (hydrochloride,  m.  p.  132°;  picrate,  m,  p,  116°; 
oxidised  by  iodine  to  phenyl-p4olyl- 1  ;  3  ;  4 -thiodiazoh* 
m.  p,  56°),  whereas  a  similar  experiment  with  p- toluo¬ 
nitrile  and  thiobenzamide  affords  benzonitrile  and 
the  same  benzimino-p-fsotliiotoluamide,  it  is  sug¬ 
gested  that,  in  the  latter  condensation,  an  inter¬ 
change  of  the  aryl  radicals  takes  place  through  the 
intermediate  formation  of  the  unstable  di-imino- 
sulphides,  only  part  of  which  are  converted  into  the 
benzimino-eompound.  The  following  condensations 
confirm  this  view  :  p-toluonitrile  and  p-thiotoluamide 
yield  pdoluimino-p-imthiololuamide,  m.  p.  108°  [hydro- 
chloride \9  m<  p.  161° ;  picrale ,  in.  p,  160°;  action  of 
ethyl  iodide  affords  S -ethyl-p - tolu i m ino-p-woth  i ololu - 
amide  hydriodide >  m.  p.  154°  (free  base  decomposes 
to  give  mercaptan  and  tri-p-tolylguanidine) ;  2  :  S -di- 
D’tolybl  :  3  ;  4 -ihiodiazolt,  m.  p.  129°  {hydrochloride, 
m.  p.  161°)];  m-toluonitrile  and  m-thiotoluaraide 
yield  m-toluimino-m-imthiotoliiamide  (23%),  m.  p. 
58°  [hydrochloride,  m.  p.  114° ;  chloroplalinate  (not 
obtained  pure),  m.  p.  about  121° ;  S-ethyl-mdoluimino- 
m-iso thiotoluamide  hydriodide ,  m.  p.  136°  (corre¬ 
sponding  picrale,  m.  p.  145°) ;  corresponding  thio- 
diazole ,  m.  p.  49*5°].  The  Methyl  compound  can  be 
reduced  by  alcoholic  hydrogen  chloride  and  zinc  to 
m  -melhylbcnzyl-m-toluam  idine  hydrochloride,  m.  p. 
199°. 

p-Toluonitrile  and  m* thiotoluamide,  P-naplitlio- 
nitrile  and  thiobenzamide,  and  a  -  napht honi tri le  and 
tliioacetamide  yield  typical  condensation  compounds 
which  were  not  further  examined ;  benzonitrile  and 
m- thiotoluamide  yield  probably  a  ,  mixture  of  the 
possible  products,  from  which  a  hydrochloride,  m.  p. 
135°  [corresponding  picrate  (R2A),  m.  p.  140°;  hydro- 
bromide,  m.  p.  136°;  corresponding  tkiodiazole 
picrate ,  m.  p.  88°)],  is  obtained ;  ra-toluonitrilc  and 
thiobenzamide  yield  a  similar  mixture  from  which  a 
hydrochloride ,  m.  p.  135°,  a  hydrobromide ,  m.  p.  136°, 
and  a  picrate.  m.  p.  140°,  are  isolated. 

CL  A.  C.  Gough. 
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Condensation  of  nitriles  with  thio-acids.  I.  S. 
Ishikawa  (Sci.  Papers  Inst.  Phvs.  Chem.  Res.  Tokyo, 
1928,  7,  293^-300). — These  condensations,  carried 
out  in  ether  saturated  with  hydrochloric  acid,  result 
in  the  production  of  the  thio-amide  from  the  nitrile 
and  of  the  normal  acid  chloride  from  the  thio-acid, 
together  with  the  secondary  condensation  products 
of  these  substances.  It  is  suggested  that  the  reaction 
proceeds  through  the  intermediate  formation  of  a 
compound  of  the  type  R*C(!NH)-S*CO‘R.  In  this 
way  benzonitrilo  and  thioacetic  acid  yield  thiobenz- 
amide,  benziminozsothiobenzamide,  and  acetic  acid ; 
p-nitrobenzonitrile  and  thioacetic  acid  yield  p-wi/ro- 
thiobenzamide,  m.  p.  157° ;  m-nitrobcnzonitrile  and 
thioacetic  acid  yield  in-nitroihiobenzamide,  m.  p.  130— 
131° ;  benzonitrile  and  thiobenzoie  acid  yield  henz- 
amido,  benziminozsothiobenzamide,  and  benzoyl 
chloride.  Nitriles  react  with  hydrogen  sulphide  in 
ethereal  hydrogen  chloride  to  afford  the  arylimino- 
isothioarylamides,  through  the  intermediate  form¬ 
ation  of  the  diary limino -sulphide.  Thus  benzonitrile 
gives  benzimino  iso  thiobenzamide,  also  produced 
under  similar  conditions  by  the  use  of  potassium, 
calcium,  or  zinc  sulphide ;  and  3-naphthonitrile  gives 
P-thionaphthamide.  G.  A.  C.  Gough. 

Action  of  metallic  salts  on  thio amides  and 
their  derivatives.  I.  Mercuric  chloride  in 
ethereal  solution.  S.  Ishikawa  (Sci.  Papers  Inst, 
Phys.  Chem.  Res.  Tokyo,  1928,  7,  301 — 312). — 
Mercuric  chloride  additive  compounds  of  the  type 
B2,HgCl2,  arc  quantitatively  formed  when  ethereal 
solutions  of  the  following  thioamidcs  arc  titrated 
with  ethereal  mercuric  chloride  :  thiobenzamide, 
m,  p.  194—197°  (decomp,  with  the  liberation  of 
mercuric  chloride  and  hydrogen  sulphide) ;  m-thio- 
toluamide,  m.  p.  183 — 186°  (decomp.) ;  jj-thiotolu- 
amide,  m.  p.  191 — 194°  (decomp.) ;  m-nitrothio- 
benzainide,  darkening  at  206° ;  p-nitrothiobenzamide, 
m.  p.  183°  (decomp.) ;  thioacet amide,  in.  p.  183°; 
phenyl thioacetamide,  m.  p.  160°  (decomp.) ;  a-thio- 
naphthaniide,  m.  p.  184°  (decomp.) ;  P-thionaphth- 
amide,  m.  p.  221°  (decomp.) ;  thiobenzanilide,  m.  p. 
100 — 101°  (re- solidifying  at  about  180°  and  unmelted 
at  the  b.  p.  of  sulphuric  acid) ;  a-thioacctonaphthalide, 
decomp.  222°  (previous  darkening) ;  p-thioaceto- 
naphthalide,  decomp.  225°  (with  previous  darkening). 
(3 -Thiobenznaphthalide  mercuric  chloride  has  m.  p. 
184—187°.  The  following  form  additive  compounds 
of  the  type  R,HgCl2 :  benzimino fsothiobenzamide, 
m.  p.  149“  (deco rap.) :  p-toluimino-p-tsothiotolu- 
amide,  m.  p.  118  (decomp.  163°);  m-toluimino-m-iso- 
thiotoluamide,  m.  p.  110°  (changing  to  a  yellow'  solid 
at  159vS) ;  aceiophen oneth iosem icarbazone  mercuric 
chloride.  The  first-named  is  decomposed  by  potass¬ 
ium  hydroxide  into  potassium  chloride,  mercury, 
water,  and  the  thiodiazole.  ■  G.  A.  G.  Gough. 

j>»Iodobenzoic  acid.  F.  C,  Whitmore  and  (Miss) 
G.  E.  Woodward  (Org.  Syntheses,  1927,  7,  58 — 59)". 
— p-Iodobenzoic  acid  is  prepared  in  72 — 81%  yield 
by  tlie  interaction  of  ^-chloromercuribenzoic  acid 
and  iodine  in  alcoholic  solution.  A.  A.  Eldridge. 

2-Bromo-3-nitrol)eiizoic  acid.  P.  J.  Culhane 
(Org.  Syntheses,  1927,  7,  12 — 14). — Interaction 

of  anhydro-2-hydroxyiiiercun-3  nitrobenzoic  acid, 


sodium  bromide,  and  bromine,  under  conditions  de¬ 
scribed  in  detail,  produces  sodium  2-bromo-3-nitro- 
benzoate.  A.  A.  Eldridge. 

Constitution  of  elemic  acid.  K.  H.  Bauer 
(Bcr.,  1928,  61,  [B],  343 — 344). — Determination  of 
the  iodine  value  of  a-clemic  acid,  C27H4203  (cf. 
Tschirch  and  Grenier,  A.,  1902,  i,  812 ;  Buri,  A.,  1878, 
ii,  439;  Lieb  and  Schwarzl,  A.,  1924,  i,  1312), 
indicates  the  presence  of  a  double  linking  which  is 
confirmed  by  its  catalytic  hydrogenation  in  alcohol 
in  presence  of  palladised  kieselguhr  to  dihtjdroelemic 
acid,  C2TH44On,  m.  p.  238°,  The  methyl  esters  of 
elemic  and  dihydroclemic  acid  could  not  be  caused 
to  crystallise.  H.  Wren. 

Addition  of  bromine  to  ethylenie  compounds 
in  non-hydroxy  lie  solvents.  D.  M.  Williams  and 
T.  C.  Jambs  (J.C.S.,  1928,  343—347 ;  cf.  Sudborough 
and  Thomas,  J.C.S.,  1910,  97,  715,  2450).— Three 
distinct  types  of  reaction  have  been  observed  in 
dilute  solutions  in  dry  chloroform  or  carbon  tetra¬ 
chloride  at  13°  in  the  dark  :  (a)  Addition  to  cis*  and 
trans-o~ methoxycinnamic  acids,  einnamylideneaeetic 
acid  and  its  methyl  ester,  a-phenylcinnamylidene- 
acetic  acid,  fbfurfurylaerylie  acid,  oleic  acid,  and 
elaidic  acid  proceeds  rapidly  and  is  accompanied  by 
substitution  and  formation  of  hydrogen  bromide. 
The  bimolecular  velocity  coefficient  decreases  as  the 
reaction  proceeds,  (b)  After  an  inhibition  period 
addition  to  cinnamic  acid,  its  methyl  ester,  erotonic 
acid,  and  methyl  cinnamylidenemalonate  proceeds 
slowly  with  increasing  velocity,  (c)  No  measurable 
addition  to  maleic  anhydride,  coumarin,  and  a -phenyl - 
einnamonitrile  is  observed  under  these  conditions. 
Reactions  of  type  (a)  arc  probably  catalysed  by  the 
hydrogen  bromide  formed,  since  addition  of  this 
substance  greatly  accelerates  those  of  type  (6),  In 
each  case  the  inhibition  period  disappears  and  the 
reaction  becomes  bimolecular.  Water  and  hydrogen 
chloride  are  less  efficient  catalysts.  Reactions  of 
type  (c)  are  not  accelerated  by  these  substances. 

H.  E.  F.  Ngtton. 

Isomerism  of  phenylphthalimide  [phthalanil] 
and  a  study  of  the  nitro-  and  chloro-derivatives* 
M.  L.  Sherrill,  F.  L.  Schaeffer,  and  E.  P.  Shoyer 
(J.  Amer.  Chem.  Soc.,  1928,  50,  474— 485).— By 
extraction  with  chloroform,  Gabriel  and  Thorpe's 
44  phthalanilic  acid,”  m.  p.  192°  (cf.  A.,  1893,  i,  466), 
can  be  separated  into  phthalanil  (soluble)  and  phthal¬ 
anilic  acid,  m.  p.  169°.  It  is  also  shown  that  whilst 
van  der  Meulen’s ,  phthalphenyhsoimide  is  the  true 
as-phenylphthalimide  (A.,  1897,  i,  414),  Kuhara's 
p a-phenylph thalimide  is  a  mixture  of  phthalphenyl- 
iwimide  and  phthalanilic  acid  (cf.  A.,  1911,  i,  205), 
and  his  a-pheny  lplit  h a lim ide  is  a  mixture  of  the 
normal  and  isophthalanils.  The  “  p-wnitrophenyl- 
phthalimide  ”  of  Kuhara  and  Dobreff  (A.,  1895,  i, 
360)  is  identical  with  p -ni tropht  halanilic  acid  ( am - 
monium  salt;  disilver  salt,  brown);  the  “  m-i$o- 
nitrophenylph thalimide  ”  is  a  mixture  of  m-nitro- 
p  h  cny  lphth  al  am  ide  a  nd  m  -  n  i  troph  cny  lph  thalimide, 
whilst  the  “  o-isonitrophenylphthalimide  ”  is  o-nitro- 
phthalanilic  acid,  contaminated  with  o-nitrophthal- 
anil  and  o -nitro  aniline  hydrochloride.  p-Chloro- 
phthalanilic  acid  is  obtained  by  treatment  of  p-ehloro- 
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aniline  with  phthalic  anhydride  in  chloroform. 
m-Chlorophthalanilic  acid,  m,  p.  183—184°  (dccomp.), 
and  o -chlorophthalanilic  acid,  m.  p.  147 — 148°,  decomp. 
155°,  obtained  analogously,  are  described.  Fusion 
of  phthalic  anhydride  with  chloro anilines  affords  the 
respective  o-,  m.  p,  132 — 140°,  m-,  m.  p,  183—184'“' 
(decomp.),  and  p-chlorophenylphthalimide  (cf. 
Gabriel,  A.,  1879,  323).  "  F.  G.  Willson. 

[Preparation  of]  3-nitrophthalic  acid.  P.  J. 
Culhane  and  (Miss)  G.  E.  Woodward  (Org.  Syn- 
theses,  1927,  7,  70 — -72). 

[Preparation  of]  3-nitrophthalic  anhydride, 
B.  H.  Nicolet  and  J.  A.  Bender  (Org.  Syntheses, 
1927,  7,  74—75). 

[Preparation  of]  ethyl  phthalimidomalonate . 
A.  E.  Osterberg  (Org.  Syntheses,  1927,  7,  78 — -79). 

[Preparation  of]  (3-bromoethylphthalimide. 
P.  L.  Salzeerg  and  J.  V.  Supniewski  (Org,  Syn¬ 
theses,  1927,  7,  8—10). 

[Preparation  of]  a-cyano-|3-phenylacrylic  acid. 
A.  Lap  worth  and  W.  Baker  (Org.  Syntheses,  1927, 
7,  20—22). 

[Preparation  of]  diphenic  acid.  E,  H.  Huntress 
(Org.  Syntheses,  1927,  7,  30 — 33 ) . — V orlander  and 
Meyer’s  method  is  applied  to  the  preparation  of  large 
quantities.  A.  A.  Eldridge. 


Hy dr oxyamino- acids.  II.  F.  Bettzieche  and 
R.  Menger  (Z.  physiol.  Cliem.,  1928,  172,  56 — 63 ; 
cf.  A.,  1920,  154). — Benzoyljjlienylserine  {« -benzamido- 
$~hydroxv- p -phenylpro'p ion ic  acid),  ra.  p.  158°,  when 
subjected  to  steam  distillation  in  8%  sodium  hydroxide 
yields  benzaldehyde,  benzoic  acid,  and  glycine,  but 
no  ammonia  or  hippuric  acid,  H ippurylphenylserine 
( ot-hijpnrylamino- [j -hydroxy- ^-phenylpmpionic  acid) , 
m.  p.  143°,  in  the  same  way  yields  benzoic  acid, 
benzaldehyde,  glycine,  and  traces  of  hippuric  acid, 
but  no  ammonia ;  thus  no  splitting  of  the  acid  into 
hippuryl  amide  and  phenylpyruvic  acid  occurs. 
Toluenesulphonylphenylserine  when  heated  with  3% 
sodium  hydroxide  for  5  hrs.  at  200°  is  partly  decom¬ 
posed  into  benzaldehyde  and  toluenesulphonyl- 
glycine  and  partly  into  toluenesulphonamide  and 
phenylpyruvic  acid,  the  products  of  both  changes 
being  isolated ;  the  yields,  however,  are  minimal  on 
account  of  the  high  temperature.  By  the  action  of 
benzoyl  chloride  on  benzoylphenylserine  in  sodium 
hydrogen  carbonate  solution,  the  azlactone  of  benz- 
amido cinnamic  acid  is  formed  and  not  the  diacyl 
compound,  which  has  not  yet  been  obtained.  The 
azlactone  of  benzamidocinnamic  acid  does  not  react 
with  ethyl  alcohol,  but  with  methyl  alcohol  an 
almost  quantitative  yield  of  the  methyl  ester  of  the 
azlactone.  m.  p,  140°,  is  obtained.  Benzamido¬ 
cinnamic  acid,  in  contrast  with  its  azlactone,  is 
indifferent  to  both  methyl  and  ethyl  alcohols. 

A,  Worm  all. 

Triple  spiran,  P.  Pfeiffer  and  P.  Bagkes 
(Ber.,  1928,  61,  [J5],  434 — 435).— Pentaerythritol  is 
converted  when  heated  with  ethyl  cydohexanone-4- 
car boxy  late  into  the  triple  spiran 


140*5°,  which  is  expected  to  afford  an  example  of 
molecular  asymmetry.  H.  Wren. 

Auto -oxidation  of  benzaldehyde.  P.  A.  A.  van 
dee  Reek  (Rec,  trav.  chirm,  1928,  47,  286 — 300 ; 
cf.  A.,  1926,  519). — The  oxidation  of  benzaldehyde  to 
perbenzoic  acid  has  been  studied,  using  various 
metals  and  solvents.  Iron  powder  considerably 
accelerates  the  oxidation,  tin  and  aluminium  powders 
having  no  particular  accelerating  action.  On  ex¬ 
posing  benzaldehyde  dissolved  in  acetone,  carbon 
tetrachloride,  benzene,  or  chloroform  to  diffuse  light 
or  to  sunlight  in  the  presence  of  oxygen,  the  form¬ 
ation  of  varying  quantities  of  perbenzoic  acid  was 
observed,  a  conversion  of  43%  (determined  by  oxid¬ 
ation  of  iodide)  being  recorded  with  acetone  solution. 
No  perbenzoic  acid  was  formed  in  pyridine  solution. 
The  oxidation  of  benzaldehyde  in  benzene  solution 
produced  a  substance  of  sharp,  penetrating  odour 
and  having  the  properties  of  a  peroxide.  The  auto¬ 
oxidation  being  assumed  as  taking  place  in  two  stages : 
(i)  PlrCHO  — v  Ph-COgH,  (ii)  Ph*C03H  -fPlrCHO 
- PlrCOoH,  stabilisation  of  the  intermediate  pro¬ 
duct  was  necessary ;  acetone  gave  the  best  results 
(63*4%  yield).  A  dilution  of  10  vols.  of  benzalde¬ 
hyde  in  80  vols.  of  acetone  should  not  be  exceeded ; 
the  yield  is  then  about  50%.  Admission  of  water  to 
the  reaction  greatly  decreases  the  yield.  Pure  per¬ 
benzoic  acid  was  obtained  by  oxidising  a  10%  acetone 
solution  of  benzaldehyde  with  oxygen  until  absorp¬ 
tion  ceased.  After  removal  of  acetone  by  distillation, 
the  peroxide  was  isolated  either  by  distillation  at 
low  pressure,  or  by  removal  of  benzoic  acid  from 
the  acetone  solution  with  dilute  sulphuric  acid, 
followed  by  extraction  with  chloroform. 

By  oxidising  benzaldehyde  in  carbon  tetrachloride 
solution,  it  is  shown  that  perbenzoic  acid  ie  not 
the  first  product  of  oxidation,  since  carbonyl 
chloride,  hydrogen  chloride,  and  carbon  dioxide  are 
formed.  It.  A.  Pratt. 

Auto- oxidation  of  benzaldehyde  in  presence  of 
acetic  anhydride.  P.  A.  A.  van  der  Beek  (Rec. 
trav.  chim.,  1928,  47,  301 — 308). — Equal  volumes  of 
benzaldehyde  and  acetic  anhydride  were  mixed  with 
the  addition  of  one  drop  of  phosphorus  trichloride 
as  catalyst,  the  mixture  being  kept  over-night  at  a 
low  temperature  in  the  dark.  Snow-white  crystals 
of  benzylidene  diacetate,  m,  p.  40°,  were  formed  in 
large  yield.  M.-p.  curves,  obtained  by  a  method 
avoiding  oxidation  of  benzaldehyde,  were  determined 
after  the  mixtures  had  been  kept  for  62  hrs.  in  an 
atmosphere  of  carbon  dioxide.  Two  maxima  were 
found,  one  corresponding  with  the  compound 
2PlrCH0,Ae20,  m,  p.  about  17°,  and  the  other  with 
Ph*CHO,Ac20,  m.  p.  40°.  Despite  attempts  to 
isolate  the  new  compound  in  the  pure  state,  it  was 
impossible  to  preserve  a  solid  substance  with  m.  p. 
other  than  45—46°.  Apparently  the  new  compound 
decomposes  during  purification  into  benzylidene 
diacetate  and  benzaldehyde.  The  addition  of  a 
trace  of  phosphorus  trichloride  to  the  pure  diacetate, 
the  reaction  mixture  being  kept  for  some  months 
in  a  sealed  glass  tube,  also  produces  a  compound  of 
m.  p,  40°,  indicating  that  the  reaction  benzaldehyde -j- 
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acetic  anhydride  s?  bcnzylidene  diaectate  proceeds 
to  an  equilibrium.  R.  A.  Pratt. 

Mechanism  of  substitution  of  bromine  in 
aromatic  hydrazones.  II.  M.  Vanghelovici 
(Bui.  fSoc.  Ohim.  Romania,  1927,  9.  59- — 67).— 
Bromination  or  chlorination  of  tho  phenyl  hydrazones 
of  aromatic  aldehydes  occurs  in  accordance  with  the 
scheme  CHPli.N-NHPh  —  CHPh:N-NH-CeH-X(p) 
—  CIIP1i:N-NH-CgH,X«(2  ;  4)  — > 

[CM X PlrNX*NR*C6H.>X %  |  —V  CXPh:N*NH-C6H3XB 
(X— Br  or  Cl),  since  the  third  halogen  atom  readily 
reacts  with  potassium  cyanide  to  yield  tho  corre¬ 
sponding  eyano-  derivative  or  with  phcnylhydrazino 
to  yield  intensely  coloured  azo- derivatives  which  arc 
not  isolated.  The  product,  in.  p.  114°,  obtained  by 
bromination  of  be  nzaldchydcphenyl  hydra  zone  in 
glacial  acetic  acid  has  tho  structure 

(I),  and  is  not  'p-bromobenz- 
aldehyde-2  :  Aalioromo phenylh ydrazone  as  stated  by 
Ciusa  (A.,  1916,  i,  437).  The  latter,  m.  p.  125*5°,  is 
synthesised  from  p-bromobcnzaldehyde  and  2  :  4-di- 
bromopkenyl  hydra  zinc.  By  treatment  with  potassiu  m 
cyanide  in  boiling  alcohol  (1)  yields  <x-cyan6bcnzylidene- 
2  :  4 -d ibromophenylhyd razi nc,  m.  p.  138°.  By  similar 
methods  am  prepared  mUcylidcne-p-b  romophen  yl  - 
hydrazine,  m.  p.  175°;  tx-bromobcnzylidene-2-bromo- 
k- nit  rophenylhydra  zinc,  m.  p.  169°;  a -chlorobenzyl- 
i  dene-2  :  4-d  i  ch  loro pke  nylh  yd  razi  ne ,  m.  p.  87°,  from 
which  is  obtained  oL-cyanobenzyli dene-2  :  4 -dicMoro- 
phenyl hydra zi ney  m.  p.  12S° ;  a  chloroanisylidcne- 
2:4 -dicMorophcnyUiydrazinc,  m.  p.  111°;  tho  corre¬ 
sponding  0L-cyano<\ er i v a t i ve ,  m.  p.  150°, 

J.  W.  Baker. 

Nitration  of  benzaldoxime  and  some  deriv¬ 
atives.  0.  L.  BiL4nr  and  B.  E.  31.  Miller  (J.C.S,, 
1928,  337— 342).— With  nitric  and  sulphuric  acids  at 

(f .  and  5°,  respectively,  benzakloxime  and  its 

AT- methyl  derivative  give  exclusively  m-nitro-deriv- 
atives,  the  yields  being  diminished  by  hydrolysis  and 
oxidation.  a-OAlethylhenzaldoxime  is  attacked  by 
nitrating  agents  only  with  difficulty,  even  on  warming, 
giving  small  amounts  of  the  m-nitro* derivative. 
The  absence  of  o-  and  ^-derivatives  is  in  accordance 
with  Yorlnnder  s  rule  (A.,  1919,  i.  319),  but  not.  with 
the  suggestion  of  Ingokl  (Ann.  Reports,  1926,  23, 
131;  A.,  1927,  236)  that  introduction  of  unsa  turAted 
carbon  atoms  between  a  positive  pole  and  the  nucleus 
should  decrease  the  m-directing  effect.  When  other 
strongly  directive  groups  are  present,  nitration  occurs 
more  readily  and  the  orienting  effect  of  the  aldoximino- 
group  is  not  apparent.  Thus,  a-4-methoxybenz- 
aldoxime  yields  a  3- nit ro-derivative,  and  its  0- methyl 
ether  a  3 -nitre-  and  a  3  :  5-din  tiro-,  m„  p.  129°. 
derivative;  a-3  ;  4-methylenedioxybcnzaldoxixuo  and 
its  0-methyl  ether  give  6-nitro- derivatives  and 
a-4  -hydroxy- 3  *  met  hoxvbenzaldoxime  gives  quant  it* 
a t ively  a  5 -nitre-derivative.  H.  Erik  Xottox. 

Dioximes*  XLVI.  G.  Poxzio  and  C.  Gkrkina 
(Gazzetta,  1928.  58.  26— 35).— By  the  action  of 
ammonia  solution  on  dibenzqvlglyoxime  peroxide. 
Holloman  (A..  1893.  L  206)  obtained  a  substance. 
<29H~03N5,  (I),  in,  p.  135°,  which  Boesekcn  and  van 
Lennep  (A..  1912.  i,  723)  regarded  as  5-amino -3- 
beiuoyhl  ;  2  :  4-oxadiazole.  The  product  (II)  of  the 


action  of  potassium  ethoxide  on  (I)  was  considered  to 
be  the  5-hydroxy-compound .  The  latter  has,  how¬ 
ever,  been  prepared  (Ponzio,  A.,  1926,  1159),  and 
has  different  properties,  Actually,  the  action  of 
ammonia  solution  in  the  cold  yields  benzamide  and 
a -benzoyktminoglyoxime,  m.  p,  127°  (decomp.),  which 
forms  a  silver  salt  (explodes  about  136°),  and  a 
dibenzoyl  derivative  CBz(X*OBz)-C(N*OBz)*NH2j 
m.  p,  158—159°;  some  o -hydroxy- 3 -benzoyl- 

1:2: 4-oxadiazole  and  bcnzoylmctazonic  acid  are . 
also  formed.  On  heating  the  above  a- compound  with 
dilute  acetic  acid,  (3 - 6 e nzoylam inoglyoxi mei  m.  p.  187° 
(dccomp.),  is  obtained;  the  precipitates  with  nickel 
and  copper  acetate  arc  described,  as  is  the  dibenzoyl 
derivative,  m.  p.  198°. 

The  compound  (I)  is  obtained  by  the  first -mentioned 
reaction  only  when  the  temperature  rises,  or  by  the 
action  of  acetic  anhydride  in  the  cold  on  the  oc-com- 
pound,  or  by  heating  the  a-  or  the  ^-compound  with 
ammonia  solution  ;  it  is  to  be  regarded  as  3-amiiio~4- 
benzoyl- 1  :  2  :  5-oxadiazole  (derived  tlrrough  the  inter¬ 
mediate  formation  of  benzoyloximinoaeetonitrile 
oxide).  Its  18 -oxide  benzoylaminoglyoximo  per¬ 
oxide  ”),  m.  p.  145°  (decomp.),  from  which  it  can  he 
obtained  by  reduction,  is  prepared  by  oxidation  of 
a-bcnzoylaminoglyoximc  by,  c.p.,  bromine  water. 
Contrary  to  tho  statement  of  Boesekcn.  the  com- 
pound  (I)  easily  yields  a  benzoyl  derivative,  m,  p. 
139—140°. 

Similarly,  di-p-toluoylglyoxime  peroxide  yields 
a*  and  b-p-tolnoylam  inoglyoximes,  m.  p.  114°  and  188° 
(each  decomp.),  respectively.  Z- Amino  A-^-toluoyl- 
1:2:  5-oxadiazole  X -oxide  (“  p*tohioylaminoglyoxime 
peroxide  J')  has  m.  p.  145°  (decomp.),  and  can  be 
reduced  to  the  oxadiazole.  The  compounds  regarded 
by  Boesekcn  as  o-amino-3- p-toluoyl-  and  -3-jp-anisoyh 
1:2:  4 -ox  a  diazoles,  m.  p.  165°  and  144°  respectively, 
are  renamed  3-ammo-4-p-tohiovl-  and  -4-jnanisoyb 
1:2:  5-oxadiazoles. 

The  above-mentioned  product  (II)  may  have  the 

K  IT 

structure  CBz(N*0H)*C<^\  .  E.  W.  Wignaix. 


Possibility  of  ring -chain  valency  tautomerism, 
and  of  a  type  of  mobile-hydrogen  tautomerism 
analogous  to  the  Wagner-Meerwein  re-arrange¬ 
ment.  I.  Derivatives  of  phorone,  C.  K.  Ixgold 
and  0.  W.  Shofpee  (J.C.S. ,  192S,  36m — 410). — Further 
evidence  (cf.  Francis  and  Willson,  ibid 1913.  103, 
2238)  is  adduced  to  show  that,  whilst  phorone  lias  an 


(*) 

c:c 


open-chain  structure  (I)  C<CjV|A  its  acyloxy-  and 


alkyloxy- derivatives  have  cyclic  formula?,  (II) 
c<9  V  or  (III)  c<£  and  its  halogeno-deriv- 


! 

atives  are  in  an  intermediate  state,  (IV)  C<^ 


C~~-C 

C—G 


A 


formula  of  type  (IV)  for  diehloro-  and  dibromo- 
phorone  is  favoured  by  refractivitv  measurements  and 
bv  the  reduction  of  the  latter  by  Clemmensen's 
method  to  phorone  and  deoxyphorone.  and  by  phos¬ 
phorus  and  hydriodic  acid  to  3  :  3  :  4  :  4-tctrametbyl- 
cyelopentojione  (IX).  Further,  since  compounds  of 
types  (II)  and  (HI)  are  obtainable  from  the  same 
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hydroxyphorone,  the  latter  must  be  capable  of  a 

tftiitomerism,  C0<^^  (V,  R=Br;  YI,  R= 

^C(OH)-CMc2 

H)^=C(OH)<CR'9^Io2  (VII,  R-Br  ;  VIII,  R— H), 

U  *  vi'i-C  2 

similar  to  the  Wagncr-Mccrwcin  transformation. 
The  electronic  interpretation  of  these  and  analog¬ 
ous  reactions  is  discussed,  and  it  is  shown  that  the 
tendency  of  a  phorone  derivative  to  undergo  the 
changes  (I)  — >  (IV)  — >  (II),  which  are  accom¬ 
panied  by  a  decrease  in  unsaturation  and  visible 
colour,  and  by  depression  of  the  mol.  refractivity 
and  parachor  (cf.  Sugden,  this  vol.,  416),  runs 
parallel  with  the  op-directing  power  in  aromatic 
substitution  of  the  group  in  position  (a).  The 
structure  of  the  ketone  (IX)  (cf.  Farmer  and  Kracov- 
ski,  A.,  1927,  447)  has  been  confirmed  by  its  synthesis 
by  heating  (By- d ibromo -By-d imethylbu tane  and  ethyl 
aeetonediearboxylate  with  sodium  ethoxide  and 
hydrolysing  the  product  with  hydrochloric  acid.  It 
gives  a  di- 3  :  4 -methylenedioxybenzylidene  derivative, 
in.  p.  125°,  and  a  2  :  5-(£tox»mTio-derivativc,  m.  p. 
223°,  which  is  hydrolysed  by  hydrochloric  acid  in 
presence  of  formaldehyde  to  oily  tetrameihylcycio- 
pentane- 1  :  2  :  3 -trione  {trioxime,  m.  p.  168—169°). 
The  ketone  (IX)  absorbs  bromine  (3  mols.)  in 
anhydrous  solvents,  forming  probably  2  :  5-dibromo- 
and  2:2:  5-tribromo-3  :  3  :  4  :  4-tetramcthyl cyclo- 
pentanone.  The  latter  is  decomposed  by  water  to 
bromohydroxyphorone  (V)  or  (VII)  ( d -bromocamphor- 
mdphonyl  derivative,  m.  p.  150°;  p-nitrobenzyl  ether , 
m.  p.  111°).  This  is  reduced  by  zinc  dust  and  acetic 
acid  to  the  hydroxyphorone  (VI)  or  (VIII)  and 
the  products  of  direct  alkylation  and  acylation  of  the 
latter  are  also  preparable  by  this  method  from  the 
corresponding  derivatives  of  (V)  or  (VII).  The  ethers 
and  esters  described  below  fall  into  two  groups, 

(i)  derivatives  of  (V)  or  (VI),  which  arc  fairly  stable 
towards  reduction,  oxidation,  and  bromination,  and 

(ii)  derivatives  of  (VII)  or  (VIII),  which  yield  dihydro- 
derivatives  and  arc  easily  oxidised  and  brominated. 

(i)  Bromohydroxyphorone  does  not  form  ke tonic 
derivatives,  but  hydroxyphorone  (VI)  gives  a  semi - 
airhazone ,  m.  p.  211—213°,  an  anil,  m.  p.  104°,  a 
p-dtmethylaminoanil,  m.  p.  90°,  and  an  at-ozime,  m.  p. 
96"  [monohydrate,  m.  p.  76°;  sodium  salt,  m.  p.  200° 
(decomp.) ;  hydrochloride ,  m.  p.  189—190°  (also 
~rC€l4,  m.  p.  174—175°);  benzoyl  derivative,  m.  p. 
134 — 135°],  which  is  converted  by  cold  ethereal 
hydrogen  chloride  into  the  hydrochloride,  m.  p. 
69—70°,  of  a  p- oxime ,  m.  p.  1 14— 115s.  The  cc-  and 
P-torms  are  readily  interconvertible,  and  since  the 
latter  gives  by  the  Beckmann  reaction  a  substance 
:  %~diketo-4 :  4  :  5  :  5-tetra methyl-piperidine] ,  m.  p. 
3.13°,  not  identical  with  a  a  p  $-tetramethylglu  tarimide , 
in.  p.  200—202°,  they  are  probably  stereoisomeridcs, 

nig  Soy  ,  respectively.  The  a-  oxime 

is  shown  to  be  a  derivative  of  (VI)  by  its  reduction  by 
sodium  amalgam  and  acetic  acid  or  palladium  and 
hydrogen  to  3:3:4: 4-tetra?nethylcyclopentylamine, 
m*  P- 100—102°  [picrate,  m.  p.  255° ;  chloroaurate,  m.  p. 
-30°  (decomp.);  hydrochloride,  m.  p.  308°  (decomp.) ; 
acelyi  derivative,  m.  p.  95° j,  which  is  obtained  by 


the  same  methods  from  3:3:4:  4- teiramethylcyclo- 
pe-ntmwneoxime ,  m.  p.  107°  {hydrochloride,  in,  p. 
119°),  or  its  acetyl  derivative.  On  further  treatment 
with  hydroxylamine,  the  oc-oxime  yields  3  :  3  :  4  :  4* 
telramethylcyclopentarie- 1  :  2 -dionedioxime,  m.  p.  211°, 
dehydrated  by  heating  with  aqueous  ammonia  to  a 
furazan,  m.  p.  209°.  The  hydroxy  ketone  (VI)  and 
o-phenylenediamine  yield  in  boiling  glacial  acetic  acid 
a  quinoxaline,  C15H18N2,  m.  p,  100°.  The  benzoate 
(X.)  of  hydroxyphorone  (VI)  is  converted  by  hydroxyl- 
amine  into  the  (y)-oxi?ne  (2-oximino-ll  :  3  :  4  :  4-tetra- 
m eihyhyc \open tanone ) ,  m.  p.  115°,  of  (VIII),  which- is 
also  formed  on  regulated  nitrosation  of  the  ketone  (IX) 
in  chloroform.  In  methyl-alcoholic  solution  (IX) 
yields  a  8 -oxime,  m.  p.  170 — 172°  {monohydrate, 
m.  p.  83° ;  sodium  salt,  m.  p.  200°),  which  is  probably 
stcreoisomeric  with  the  y-oxime,  since  it  affords  with 
hydrochloric  acid  and  formaldehyde  aaJBp-tetra- 
methylglutaric  acid.  The  y-oxime  is  converted  by 
hydroxylamine  into  the  above  dioxime,  m.  p.  211°, 
by  sodium  and  alcohol  into  ( ?)  o-hydroxy-2  :  2  :  3  :  3- 
tetramethyloyclopentylamine,  isolated  as  the  picrate, 
m.  p.  220 — 221°,  and  by  the  Bee  km  aim  reaction  into 
( ?)  2  :  3-diketo-5  :  5  :  6  :  0 - tetramethylp ip e ridin e ,  m.  p. 
200°.  If  the  oximino-group  directly  displaces  the 
benzoyl  group  in  (X),  the  latter  has  thus  been  shown 
to  be  a  derivative  of  (VI).  Bromohydroxyphorone 
is  converted  by  sodium  ethoxide  and  p - bromobenzyl 
bromide  into  an  oily  byproduct  (XI)  and  the  p-bromo- 
benzyl  ether,  m,  p.  65°,  of  (V),  which  is  reduced  by 
zinc  dust  and  acetic  acid  to  the  p -bromobenzyl  ether, 
m.  p.  86°,  of  (VI).  This  is  fairly  stable  towards 
bromine  and  alkaline  permanganate  and  does  not 
yield  a  dihydro -derivative  (cf.  the  methyl  ether,  below). 
With  boiling  hydriodic  acid  it  gives  (IX)  and  with 
ozone,  bromine,  and  an  ozonide  which  is  hydrolysed 
to  p-bromobenzaldehyde  and  tetramethylsueeinie 
acid.  The  acetyl  derivative,  m.  p.  84°,  of  its  oxime, 
m.  p.  175°  {hydrochloride,  m.  p.  133°),  is  reduced  to 
( ?)  2-hydroxy -3  :  3  :  4  :  4-tctra methylcyclopen tyla mine 
[ picrate ,  m.  p.  215°  (decomp.)],  besides  neutral 
substances,  m.  p.  161—162°,  and  oils.  l-Cyano- 
2:2:3:  3-tetramethyl-[0, l, 2)-(h eye lopentan-4-ol-o-om 
(V  or  VII,  R«CN)  has  m.  p.  172—173°. 

(ii)  The  constitution  of  the  acetate  (1-bromo- 
5  -  acetoxy  -  2  :  2  :  3  :  3  -  tetramethyl  -  A5  -  cyc/openten- 
4-one)  (Francis  and  Willson,  loc.  cit.)  of  bromohydroxy - 
phorone  is  established  as  follows  :  it  is  reduced  by 
zinc  and  acetic  acid,  first  to  5-acetoxy- 2  :  2  :  3  :  3- 
ielramethyl-Ah-cyc\openten-4-onc,  b,  p.  120 3 /I5 — 16  mm,, 
df  1-0190,  nfj  1*4549,  then  to  5 -acetoxy -2  :  2  :  3  :  3- 
tetramethylcyclopentanone  (XII),  b,  p.  127°/lo — 16mm. 
(hydrolysed  to  a  hydroxy  ketone,  C9H1608,  m.  p.  140°), 
and  by  sodium  amalgam  and  acetic  acid  to  2  :  2  :  3  :  3- 
ietrameihylcyclopmtanone  (XIII),  b.  p.  I00°/16  rum., 
m.  p.  119°  {semicar bazone,  m.  p.  222°),  and  a  little  of 
the  isomeride  (IX).  The  oxime ,  m.  p.  101—102° 
{hydrochloride,  m.  p.  125°),  of  (XIII)  is  reduced  by 
sodium  and  alcohol  to  2:2:3;  3-tetramethylcydo- 
pentylamine  (XIV)  {picrate,  m.  p.  242—243"';  acetyl 
derivative,  m.  p.  115°),  which  is  also  obtained  by 
oximation  and  reduction  from  (XII).  Similarly,  the 
methyl  ether  ( I  -bromo-5-methoxy-2  :  2  :  3  :  3 -tetramelhyl- 
AB-cyclopente?iA-one),  h,  p.  1 20u/14  mm.,  1  *5131 — 

1-5147,  df  1-3159,  of  (VII)  is  reduced  by  zinc  dust  and 
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acetic  acid  to  5-methoxy~2  :  2  :  3  :  3-letramethyl-A5- 
cyclope?itenA-one}  m.  p.  (on  one  occasion)  37°,  b.  p. 
112 — 115°/21  nun.,  14687  [reducible  through  its 
oxime,  b.  p.  140 — 150°/22  mm.  to  (XIV)],  and  to 
5-?nethozy-2  :  2  :  3  :  34etrametkylcyc\opentanom,  b.  p. 
88 — 90°/10  mm.,  n]?  14580,  which  is  reduced  by 
hydriodic  acid  to  (IX)  and  through  its  oxime  to  (XIV). 
The  by-product  (XI)  appears  to  contain  the  p-bromo- 
benzyl  ether  of  (VII),  since  it  is  reduced  by  zinc  and 
acetic  acid  to  a  substance,  the  oxime  of  which  is 
reduced  by  sodium  and  alcohol  to  (XIV). 

The  oxidation  and  halogenation  of  bromohydroxy- 

phorone  are  best  explained  in  terms  of  formula  (VII). 

With  sodium  perchlorate  and  osmium  tetroxide  it 

affords  the  lactonic  acid  (XV)  of  yy-dihydroxy- 

ccapp.tetramethjdglutaric  acid  and  the  Jactonic  acid 

{dilacione  anhydride,  in.  p.  177—178°)  of  y -hydro  xy- 

aapp-tetramcthylglutaric  acid.  The  methyl  ether  of 

(VII)  is  ozonised  to  bromine  and  ozonides  which  yield 

on  hydrolysis  a  product  containing  the  lactonic  ester, 

OMea*raW<?{OH)*COoMe  i  ]rono  a 

J  -  i  ^  -  :  b  p  loo— 1  bo  /13  mm.,  and 
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its  methyl  ether ,  m.  p.  103°,  previously  regarded  by 
Roths  tern  and  Shoppee  (A.,  1927,  447)  as  methyl 
y-keto-aapp-tetramethylglutarate.  The  acetate  of 
(VII)  does  not  yield  bromine  when  ozonised ;  it  is 
oxidised  by  permanganate  to  (XV),  Hydroxyphorone 
(VI)  or  (VIII)  and  the  ketone  (XIII)  are  both  oxidised 
to  aapp-tetramethylglutarie  acid.  The  constitution, 
1:1-  dibromo  -  2  :  2  :  3  :  3  -  tctramcthylcycfopentane- 
dione,  proposed  by  Francis  and  Willson  for  the 
brom illation  product  of  (VII)  is  supported  by  the 
observation  that  chlorination  of  (VII)  and  bromination 
of  l-ckloro-2  :  2  : 3  :  3 -let  ramethyb  [  0 , 1 , 2  ]  -  d  icy  el  opentan  - 
4 -ol-G-07ie  {V  or  VI L  R—Cl),  m.  p.  116°  (acetyl  deriv¬ 
ative,  m.  p,  47°),  yield  the  same  1  - cMoro - 1  - bromo- 
2:2:3: 3-tetramethyleyc\opentanediom,  m.  p.  178°, 
which  is  reduced  by  carbamide  to  the  chlorohydroxy- 
derivative.  The  close  similarity  between  dibromo-, 
ehlorobromo-,  and  1  :  I-dichloro-,  m.  p.  187°,  -tetra- 
methyleycfopentanediones  indicates  that  they  are 
analogously  constituted.  H.  E.  F.  Notton. 


Parachor  and  chemical  constitution.  VIII. 
Ring-chain  valency  tautomerism  in  phorone 
derivatives.  B.  Bug  den  (J.C.S.,  1D2S,  410—415). 
— The  constitutions  assigned  to  these  derivatives 
on  chemical  grounds  by  Ingold  and  Shoppee  (this 
yqL,  414)  are,  in  general,  confirmed.  The  parachor 
and  the  calculated  value  for  the  formula, 

CMc2ICR*CO  ’CR'  ICMe2,  with  two  non -polar  double 
linkings,  are  given  for  the  following  compounds  : 
(a)  phorone,  367*9,  372*2;  (b)  dichlo.ro-,  427*7,  446*6; 
(c)  dibromo-,  463*2,  474*0;  (d)  acetoxy-,  4594, 

476*0;  (e)  bromoacetoxy-,  5064,  526*9;  (/)  bromo- 
methoxy-,  455*3,  482*1 ;  (g)  benzoyloxy-,  583*9, 

609*9 ;  (h)  bromobenzoyloxy-,  642  4,  660*8 ;  (t) 

p-  bromobenzylo  xy- ,  630*7,  655*6;  (j)  bromo-p- 

bromobenzyloxy- ,  684*0,  705-9,  also  for  distyryl 
ketone,  564*5,  562*0,  and  aa'-dibromodistyryl  ketone, 
650-7,  663*8.  Thus,  (a)  agrees  well  with  an  open- 
chain  structure,  whereas,  the  maximum  deviations  at 
if),  (g),  and  (i)  probably  indicate  complete  conversion 

into  the  dicyclie  formal  ■  .  The  mean  structural 


constant  for  this  system  is  therefore  20*7.  The 
difference  between  this  and  the  value  (25*2)  calculated 
for  superimposed  three-  and  flve-membered  rings  is 
ascribed  to  the  stabilising  effect  of  the  gem-dimethyl 
groups.  The  anomaly  of  (d)  is  in  accordance  with  the 
structure,  5-ace toxy-2  :  2  :  3  :  3 - tetramethy  1- A 5-cydo- 
penten-4-one,  and  that  of  (c)  with  an  equilibrium 
between  cyclic  and  open-chain  forms,  which  must 
have  nearly  the  same  energy  content,  since  the 
parachor  does  not  vary  appreciably  with  temperature. 
Similarly,  whilst  distyryl  ketone  has  a  normal 
structure,  its  dibromo- derivative  appears  to  exist 
partly  in  the  dicyclic  form.  H.  E.  F.  Notton. 

Orientation  phenomena  with  2-methylci/clo- 
hexanone.  It.  Corn ubert  (Compt.  rend.,  1928, 
186,  441 — 442).— Alkylation  of  2-metliylcycMiexan- 
one  by  means  of  sodamide  yields  mainly  the  2  :  2-dialkyl 
derivative,  with  a  small  proportion  of  the  2  :  6 -dialkyl 
compound  (ef.  Haller  and  Cornu bert,  A.,  1927,  152; 
Cornubert  and  Le  Bihan,  ibid,,  1075).  That  this  is 
not  due  to  an  inversion  of  the  latter  is  shown  by  the 
stability  of  both  2:2-  and  2  :  6-dimethylq/cfohexan- 
ones  towards  sodium  hydroxide  and  hydrochloric 
acid ;  also,  both  ketones  can  be  isolated  without  using 
sodium  hydrogen  sulphite.  It  is  concluded  that 
sodium,  unlike  chlorine,  substitutes  in  the  2-  pre¬ 
ferentially  to  the  6-position.  The  “  tetrahydro- 
pyronc  compound  of  2  :  6-diinethylc?/c!ohexanone 
lias  m.  p.  175°,  not  197—198°,  as  previously  stated. 

E.  W.  Wig nall. 

2  :  6-Dimethylci/cfohexanones.  R.  Cornubert 
(Compt.  rend,,  1928,  186,  585—586;  ef.  preceding 
abstract) . — The  mixture  of  dimethylcycZohexanones, 
obtained  by  the  m ethylation  of  2 -me  thy  IcydMiexanone 
by  the  method  of  Kotz  and  Bleu  derm  ann  (A.,  1913,  i, 
1069),  is  separated  by  crystallisation  of  the  oximes 
affording  the  oxime  A,  m.  p.  119°  (hydrolysed  with 
difficulty  to  yield  the  ketone  A,  b.  p.  85°/41  mm., 
dls  0*914,  ?i}>  14486),  and  the  oxime  B ,  m.  p.  64 — 65° 
(softening  at  63° ;  easily  hydrolysed  to  afford  the 
ketone  B,  b.  p.  80*5°/41  mm.,  dn  0*911,  1-4482). 

The  ketone  A  gives  pyrone-like  compounds,  m.  p. 
197—198°,  175°,  and  216°,  of  the  common  formula 
C22H2j02,  when  treated  with  benzaldehyde  in  the 
presence  of  hydrogen  chloride  (A.,  1925,  i,  1070,  1071), 
whilst  the  ketone  B  similarly  affords  the  compound, 
m.  p.  175°,  b.  p.  271°/20  mm.,  and  the  compound, 
m.  p.  216°.  Oximation  of  the  ketones  in  the  presence 
of  sodium  acetate  yields  in  each  ease  mixtures  of  the 
oximes  A  and  B,  whilst  in  the  presence  of  alkali  the 
ketone  A  gives  the  oxime  A  alone  and  the  ketone  B 
again  gives  a  mixture.  Both  ketones  give  mixtures  of 
semicarbazones  (Zelinsky,  A,,  1897,  i,  462).  The 
results  are  attributed  to  the  rapid  interchange  of  the 
cis-trans  isomerides.  G.  A.  C.  Gough. 

Relative  ease  of  formation  of  rings.  II.  J. 
von  Braun  (Ber.,  1928,  61,  \B\  441—443;  ef.  this 
voL,  174). — It  is  shown  in  two  instances  that  a 
six- mem  here  d  carbon  ring  is  more  readily  allied  to  a 
benzene  nucleus  than  a  five-mem hered  carbon  ring 
(cf.  Lcuchs  and  others,  this  vol.,  287). — Benzyl- 
(3 -phenyleth ylacelyl  cMonde .  b.  p.  198 — 202° /! 5  mm., 
is  converted  by  aluminium  chloride  in  presence  of 
carbon  disulphide  into  l-keto-2 -benzyl-1  :  2  :  3  :  4- 
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tetrahydronaphthalene,  b,  p.  220— 225°/ IB  mm, 
(oxime,  m.  p.  119°),  the  constitution  of  which  is 
established  by  converting  it  by  CIcmmcnseiTs  method 
into  %benzyl-\  :  2  :  3  :  4 deimhydronapkthalene,  b.  p. 
194— 195° /1 3  mm,,  transformed  by  heated  lead  oxide 
into  naphthalene.  Benzylsneeinic  acid  is  converted 
by  phosphorus  pentachloride  into  bmzylsuccinyl 
chloride,  b.  p.  115 — 117°/0‘5  mm.,  which,  with  alumin¬ 
ium  chloride,  affords  ldceto-1  ;  2  :  3  :  4-Aetmhydro* 
naph thalene- 3 - ca rboxylic  acid ,  m,  p,  144°,  b.  p.  218— 
220 '7 lb  mm.  (also  obtained  from  benzyls ucchiic 
anhydride  and  aluminium  chloride) ;  the  ethyl  ester, 
b,  p,  175 — 177°/15  mm,,  and  the  semicarbazom ,  m.  p. 
264°,  are  described.  The  acid  is  reduced  by  amalgam¬ 
ated  zinc  and  hydrochloric  acid  to  1:2:3:  4-tetra- 
hydronaphthaIene-2 -carboxylic  acid,  m,  p.  97°, 

H.  Ween. 

Preparation  of  benzophenone.  G.  Dougherty 
(J.  Amer.  Chem.  Soc.,  1928,  50,  571 — 573). — o- 
Benzoylbcnzoic  acid  (300  g.)  Is  stirred  with  its  copper 
salt  (20  g.)  at  200—260°  for  about  4  hrs.,  or  until 
evolution  of  carbon  dioxide  has  ceased,  in  a  distilling 
flask,  and  the  benzophenone  then  distilled  from  the 
mixture.  The  yield  is  82—84%,  calculated  on  the 
o-benzoylbenzoie  acid,  after  crystallisation  from 
alcohol,  m.  p.  47^8°.  F.  G.  Willson. 


Preparation  of  benzophenone  by  organo-mag- 
nesium  compounds.  Mechanism  of  the  reaction 
between  organo-magnesium  compounds  and 
their  carbonated  derivatives.  B.  Ivanoff  (Compt. 
rend . ,  1928,186, 442 — 444). — When  phenyl  magnesium 
bromide  is  treated  at  —20°  with  half  an  equivalent  of 
carbon  dioxide  for  8  hrs,,  a  60%  yield  of  benzophenone 
is  obtained  on  hydrolysis,  with  2—3%  of  triphenyl- 
carbinol ;  the  reaction  is  unsuccessful  with  other 
ketones.  From  anhydrous  magnesium  benzoate  and 
magnesium  phenyl  bromide  a.  35%  yield  of  benzo¬ 
phenone  is  obtained.  If  the  product  of  the  first 
reaction  is  treated,  before  hydrolysis,  with  benzoyl  or 
acetyl  chloride,  no  trace  of  an  ester  is  obtained ;  it  is 
therefore  concluded  that  the  complex  CPh2(OMgBr)s, 
is  not  formed,  but  rather  the  complex  Pli2CO,MgBr,is 
from  which  benzoplienono  can  be  obtained  by 
distillation,  although  not  by  extraction. 

E.  W,  Wignall. 

[Prep arati on  of]  p- dimethyla min ob enzop hen- 
one.  C.  D.  Herd  and  C,  N.  Webb  (Org.  Syntheses, 
1927,  7,  24—26). 
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wandering  of  alkyl  groups  in  the  Fries  trans¬ 
formation,  K.  yon  Attwers  and  W.  Maijss 
(Annalen,  1928,  460,  240— 277).— A  continuation  of 
previous  work  (A.,  1927,  608).  The  Fries  trans¬ 
formation  has  been  effected  with  a  number  of  other 
polyalkylphenyl  acetates,  using  the  methods  of  rapid 
or  of  slow  heating  with  aluminium  chloride.  In  order 
to  determine  whether  wandering  of  alkyl  has  occurred 
or  not  during  the  transformation ,  the  acetyl  group  is 
removed  from  the  resulting  hydro xyacetophenone  and 
riie  new  phenol  identified.  Phosphoric  acid  used 
formerly  for  this  removal  m  often  less  effective  than 
boiling  glacial  aeetie-~hydrobro mie  acid.  In  general 
omnd  p-liydroxyacotophenones  are  separable  by  steam 
distillation. 

I  he  new  results  show  that  an  alkyl  group  in  the 
EE 


meia -position  to  the  acetoxyl  group  favours  the 
formation  of  o- hydroxy  acetophenones .  Two  meia* 
groups  produce  an  even  greater  tendency  in  the  same 
direction.  Thus,  when  3  : 5 -dimethyl-  and  3:5- 
diethyl-phenyl  acetate  undergo  the  Fries  change, 
no  4-  hydroxy  acetophenones  are  formed.  Similarly, 
3  :  5 - dimet hylpheny  1  alkyl  ethers  give  only  2 “deriv¬ 
atives  in  Friedol-Crafis  reactions.  When  one  meta- 
alkyl  group  is  present  (e.g.>  m- tolyi  acetate),  the  Fries 
change  gives  a  little  ^-compound.  A  second  methyl 
group  in  the  ortho- position  (3-o-xylyl  acetate)  does 
not  weaken  the  effect  of  the  meta-grouping  in  this 
respect. 

Phenyl  acetates  with  a  free  ortho-position  give  a 
Fries  change  only  if  one  alkyl  group  is  in  position  2  and 
a  second  in  position  5  (homolog  ues  of  p-xylcnol  or 
^-cumcnol,  4  :  5-dimethyl -2 -ethyl-,  2  :  4-dimethyl-5- 
ethyb,  and  5~methyl-2  :  4 -diethyl -phenyl  acetates). 

The  ethyl  group  is  much  more  readily  displaced  than 
methyl  (cf.  2  : 0-dimefchyl-4-ethyIphenyl  acetate, 
where  the  Fries  change  is  abnormal  in  giving  rise  to  a 
jp-co mpo u nd ) .  When  e t hyl  groups  are  pre sent  in  b oth 
ortho -  and  pzra-positions,  the  ortho-group  is  eliminated, 
the  displaced  ethyl  group  wandering  into  the  para- 
position  to  that  it  originally  occupied  (2 -methyl -4  :  6- 
diethyl-  and  2:4:  6 -tri ethyl-phenyl  acetates).  Other 
new  facts  which  show  the  greater  valency  requirement 
of  ethyl  over  methyl  are  the  abnormal  Gattermami 
aldehyde  and  Friedel-Crafts  ketone  syntheses  recorded 
with  2-mefchyh4-cthyl-  and  5- methyl-2  : 4-diethyl- 
anisole. 

When  2  :  4-dimethyl-6-etIiylplienyl  acetate  under¬ 
goes  the  Fries  change,  both  a  methyl  and  an  ethyl 
group  are  displaced  by  the  entering  acetyl  groups,  but 
in  2-methyl-4  :  6-dicthylphenyl  acetate  only  the  ethyl 
is  displaced.  Again,  whilst  2 -methyl- 6-ethylphenyl 
acetate  gives  mainly  4 -hydroxy-3 -methyl-5-ethyb 
acetophenone,  some  ethyl  is  displaced,  giving  2-hydr- 
oxy-3-methyh4-ethylacetophenone.  Yet  with  2:6- 
diethylphenyl  acetate  no  ethyl  displacement  occurs. 
A  further  fact  showing  that  methyl  is  more  firmly 
attached  than  ethyl  is  that  acetyl  groups  are  more 
readily  removed  from  a  hydroxymethyl-  than  from 
a  liydroxyethyl-aeetophenone,  i.e.f  ethyl  takes  up  more 
of  the  nuclear  affinity  than  docs  methyl. 

2 : 4- Dimethyl- Q-ethyljihenyl  acetate,  b.  p.  242°. 
gives  a  mixture  of  2 -hydroxy -3  :  5-d%melhyl-4~eih yl- 
acetophenone,  m.  p.  52 — 537  b.  p.  153— 155°/11  mm. 
(oxime ,  m.  p.  157*5 — 158*5° ;  semicarbazone,  m.  p. 
235— 236t:;  p-nilropkenylhydrazone,  m.  p.  212— 214°), 
and  2  -  hydroxy -4:5-  dimethyl  -  3  -  ethylacetophenone 
( semicarbazo ne ,  m.  p.  219—221°,  p - nitrophe nylkydr- 
azone,  m.  p.  179—183°).  The  former  acetophenone  is 
converted  into  2  :  4-dimeihyl-Z  :  d-d ielhylphmol,  m.  p. 
59*5—60*5°,  k  p.  250—252°.  4  :  5  -  Dimethyl-2  *  dkyh 
anisole,  h.  p.  218—220°,  from  the  corresponding 
phenol,  alkali,  and  methyl  sulphate,  is  converted  by 
acetyl  chloride  and  aluminium  chloride  into  an  oil 
from  which  only  2-hydroxy -o  :  6  -  d  %  methyl  -  3  -  etkylacei  o  - 
phenone,  a  yellow  oil,  b.  p.  143- — 145° /II  mm.  .(oxime, 
in.  p .  1 53—1 54°  ;  p - nitrophenylhydrazone,  m .  p.  2 5 1— 
253°),  is  obtained.  It  gives  the  original  dimethyl - 
ethylphenol  when  boiled  with  hydrobroraic-acetic 
acid  and  when  reduced  ( Clem  in  en  se  n )  affords  _  3  :  4  - 
dimethyl- 2  :  ft-didkylphenol ,  m.  p.  47—48°,  b.  p.  246— 
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248°.  3 -o-Xylyl  acetate,  b.  p.  226 — 228°,  is  converted 
only  into  2-hydroxyl  :  k-dimethylacelophenone,  a  steam- 
volatile  yellow  oil,  b.  p.  122 — 124°/12  mm.  (p -niiro- 
phenylhydrazone ,  m.  p.  216 — 218°),  undergoing  re¬ 
duction  to  2  :  3 -dimethyl-6- ethylphenol,  m.  p.  53 — 54°. 
The  methyl  ether ,  b.  p,  216— 21 8°,  of  the  latter  gives 
4 -methoxy-2  ;  3 -dimethyl  *  5  -  ethylacetophenone,  steam- 
volatile,  b.  p.  138 — 140°/12  mm.,  which  on  reduction 
affords  2  :  3 -dimethyl-4  :  6 -d ieihylanisole,  b.  p.  234— 
236'%  demcthylated  to  2  :  3-dimethylA :  6-diethyl- 
phenol,  b.  p.  244—246°.  4  :  6-Dimethyl- 2-ethylphenyl 

acetate ,  b.  p.  247 — 249°,  is  converted  (Fries)  into  a 
steam -volatile  mixture  of  hydroxyacetophenones, 
b.  p.  145— 147°/ 12  mm.,  which  when  reduced  gives 
3  ;  4-dimethyl-2  :  6-diethylphenol,  but  is  not  separable. 
Fractionation  of  the  p-nitrophcnylhydrazones  shows 
the  presence  of  2 -hydroxy- 5  :  6-dimethyl-3-ethyl-  and 

2- hydroxy»4  :  5- dimethyl -3 -ethyl-acetophenone. 

2  :  4:-Dimethyl-6-ethylanisole,  b .  p.  210 — 211°,  slowly 
reacts  with  acetyl  chloride  (A1C13)  to  give  some  2  :  4- 
d i methyl- 6-etliy  iphcnol,  and,  as  the  mam  product 
(semi-solid,  b.  p.  178^182°/15  mm.),  3 -hydroxy - 

2  :  6  -  dimethyl  A- ethylacetophenone  (possibly  containing 
some  3 -hydroxy -4  :  6 - d imethyl - 6 -ethyl  isomer ide,  and 
converted  by  phosphoric  acid  into  2  :  4-dimethyl-6- 
ethylphenol),  the  constitution  of  which  follows  from 
its  reduction  to  2  :  4- dimethyl-3  :  6-diethylphenol. 

Reduction  of  3-hydroxy-4  :  6-dimethylaeetophenone 
affords  2  :  ^-dimethyl -5- ethylphenol,  m.  p.  39 — 40°, 
b.  p.  242—244°,  the  acetate,  b.  p.  254 — 256°,  of  which 
is  transformed  (Fries)  mainly  into  2-hydroxy-3  :  5- 
dimetliyl-4-ethylacetophenono  (converted  in  poor 
yield  by  phosphoric  acid  into  2  :  4-dimethyl-3- ethyl- 
phenol,  m.  p.  70—71°)  together  with  some  2-hydroxy- 

3  :  5 - d  imethy  1-  6-cthy  lacetophenonc ,  isolated  only  as 
the  impure  oxime,  m.  p.  120—125°. 

In  an  attempt  to  synthesise  2  :  6-dimethyl-4- 
cthylphenol,  2-methyl-4-ethylanisole  was  treated  with 
hydrogen  cyanide  and  chloride  in  presence  of  alumin¬ 
ium  chloride  and  benzene.  The  main  product  was 

4  -  m  e  t  ho  xy  -  3  -  methyl  benzaldehy  dc ,  since  it  was  reduced 
to  4-m-xylenol,  the  by-product  being  2 -hydroxy- 

3- methyl-6-ethylbenzaldehyde,  a  yellow  oil,  b.  p.  120 — - 
122°/12  mm.  (p -nitrophenylhydrazone,  m.  p.  167 — 
109°).  The  dimethylethylphenol  was  successfully 
synthesised  from  2-m-xylcnol.  The  acetate,  b.  p. 
214-  -216°,  of  the  latter  was  treated  in  the  cold  with 
aluminium  chloride  and  the  mixture  then  slowly 
heated  to  120°  (see  below).  Some  2-m-xylenol  and 
(mainly)  A-hydroxy-2  :  6 -dimethylaceiopkenone,  m.  p. 
150 — 151°  (sodium  salt,  sparingly  soluble),  were 
formed.  The  latter  was  deaeetylated  normally  to  the 
original  xylcnol  and  reduced  to  2  :  6-dimethyl- Methyl- 
phenol,  m.  p.  36—37°,  b.  p.  228^-230°.  The  acetate, 
b.  p.  245—247°,  of  this  substance  is  converted  (Fries) 
mainly  into  4-hydroxy-3  : 5-dimethyl-  and  some 
2-hydroxv-3  :  5-dnnethyl-4-ethy lacetophenonc.  Re¬ 
duction  of  2-hydroxy-5-methyl-3-ethylacetophenone 
gives  4z-meihyl-2  :  6-diethylphenol,  m.  p.  48 — 48*5°, 
b.  p.  229—230°  {benzoate,  m.  p.  103—103*5°),  the 
acetate ,  b,  p.  242—243°,  of  which  affords  (Fries) 
2-hydroxy -5-meikyl-3  :  4-diethylacetophenone,  a  yellow 
oil,  b.  p.  136 — 137°/12  mm.  [oxime,  m.  p.  ( ?)  108—109°  ; 
semicarhazone,  m.  p.  228—2.29°;  p - n itrophmylhydr- 
azone ,  m.  p.  254 — 256°],  undergoing  reduction  to 


A-methyl-2  :  3  :  6 -iriethylphenol,  a  yellow  oil,  b.  p. 
242—244°. 

o-Methyl-2-ethylanisole ,  b.  p.  200°,  gives  a  very  little 
2-hydroxy- 6 -methyl-3 - ethylphenol ,  b.  p.  137—138°/ 
12  mm.,  and  mainly  4z-methoxy-2-meihyl-5- ethylaceto¬ 
phenone,  m,  p.  29 — 30°,  b.  p.  139 — 140°/ 12  mm., 
converted  by  hydrobromic-acctic  acid  into  5 -methyl - 
2 -ethylphenol  and  reduced  to  6-methyl- 2  :  4 -diethyl- 
ardsole ,  b.  p.  222—224°.  The  latter  is  demcthylated 
normally  to  give  6 -methyl-2  :  4 -diethylphenol,  b.  p. 
247—249°  (carbamate,  m.  p.  109—110°),  the  acetate, 
b.  p.  258—260°,  of  which  under  Fries'  conditions 
affords  a  mixture  of  2  -  hydroxy  -  5  -  methyl-  3  :  4 -diethyl  - 
acetophenone  and  ( ? )  2- hydroxy -3 : 5  -  dimethyl  -  6  -ethyl- 
acetophenone.  Acetyl  chloride  (A1CI3)  and  5 -methyl - 
2  : 4-diethylanisole  give  a  mixture  of  2-hydroxy- 
4-methyl-  5  -  ethylacetophenone,  m.  p.  94—95°,  and 
2 -methoxy- 6 -methyl- 3  :  5-diethylacelophenone,  a  pale 
yellow  oil,  b.  p.  146 — 148°/11  mm.,  the  oily  oxime  of 
which  when  boiled  with  20%  hydrochloric  acid  gives 
a  base  (cf.  A.,  1924,  i,  743;  1925,  i,  264,  265).  "  Re¬ 
duction  of  the  methoxy  acetophenone  gives  3 -methyl- 
2:4:  6 -triethylanisole,  b.  p.  252—254°,  converted  by 
aluminium  chloride  into  3 -methyl-2  :  4  :  6 -triethyl- 
phenol ,  b.  p.  256—258°  (sodium  salt,  sparingly 
soluble). 

Reduction  of  4-hydroxy- 2 -met  hylacetophenone 
gives  3-methyl  A- ethylphenol,  b.  p.  228 — 230°,  the 
acetate,  b.  p.  239-240°,  of  which  undergoes  Fries 
transformation  into  2-hydroxy »4-methyl-5-ethylaceto- 
plienone,  reduced  to  5 -methyl-2  : 4- dicthy  Iphcnol. 
2 -Methyl -4-ethylphcnol  gives  a  i benzoate,  m.  p.  47— 
49°,  and  an  acetate,  b.  p.  238-240°.  The  latter  is 
converted  (Fries)  into  2  -  hydroxy- 3  -methyl-  5  -  e  thylaceto- 
phenone ,  a  yellow  oil,  b.  p.  129— 131  ° /II  mm.  (p -niiro- 
phenylhydrazone ,  m.  p.  196-198°),  which  is  reduced  to 
2-methylA :  6-diethylphenol,  b.  p.  234 — 230°.  The 
acetate,  b.  p.  250—252°,  of  the  latter  undergoes  Fries 
change  to  2-hydroxy -3-methyl A  :  5-diethylacetophenone, 
m.  p.  50—51°  (oxime,  m.  p.  125 — 126°,  gives  no  base, 
when  boiled  with  hydrochloric  acid ;  p -nitroplienyl- 
hydrazone,  m.  p.  187—190°),  which  on  reduction 
affords  2-mcthyl-3  :  4  :  6- triethylphenol,  m,  p.  28 — 29°, 
b.  p.  252°, 

Whilst  phenyl  acetate  under  Fries'  conditions  gives 
a  50%  yield  of  p-  in  addition  to  o- hydroxy  aceto¬ 
phenone,  the  method  of  Wha  (Diss.,  Kiel,  1928  : 
acetyl  chloride  and  aluminium  chloride  on  phenol  in 
nitrobenzene  solution)  gives  a  70%  yield  of  p- com¬ 
pound.  Reduction  of  the  latter  gives  p- ethylphenol, 
the  acetate  of  which  (Fries)  gives  2  -  hydroxy  -  o-ethyl- 
acetophenone,  a  yellow  oil,  b.  p.  119 — 121°/12  mm. 
(oxime,  m.  p.  118 — 119°),  reduced  to  2  :  ^-diethyl- 
phenol,  b.  p.  228—230°  (phenyl-car hamate,  m.  p, 
96 — 99°),  The  acetate,  b.  p.  242—244°,  of  this 
substance  under  Fries5  conditions  passes  into  2 -hydroxy - 
3  :  o -di ethylacetophenone,  a  yellow  oil,  b.  p.  138—140°/ 
12  mm.  (p -nitrophenylhydrazone,  m.  p.  136 — 138°), 
which  is  reduced  to  2:4:  6 -triethylphenol,  b.  p. 
244 — 246°.  2:4:  6 -Trietkylphenyl  acetate ,  b.  p.  261— 
262°,  undergoes  Fries  transformation  into  2 -hydroxy - 
3:4:  6-tri ethylacetophenone ,  a  yellow  oil,  b.  p.  153— 
155°/12  mm.,  together  with  ( ?)  some  2 -hydroxy- 
3:5:  6-triethylacetophenone,  not  isolated. 

2-o-Xylyl  acetate  when  heated  rapidly  with 


aluminium  chloride  at  130 — 140°  gives  only  4-hydroxy- 
3  :  5-dimethylacetophenone,  whereas  2 -methyl-Q-ethyl- 
phenyl  acetate s  b.  p.  220 — 222°,  under  Fries5  conditions 
gives  some  2 -lip  dr  ox y  -  3  - methyl -  5  -  e  thylaceioph  enone  , 
steam -volatile,  b.  p.  130 — 132°/12  mm.  (p -7iitro- 
pkenylkydrazone i,  m.  p.  191 — 195°),  but  chiefly 
4:-hydroxy-2-7nethyl-5-eihylacetophenone}  m.  p.  95*5 — 
96 ‘5°. 

Fries’  conditions  convert  o-ethylphenyl  acetate  into 
2-hydroxy- 3 - eihylacetophenone,  b.  p.  213°  {p-m7ro- 
phenylhydrazone,  in.  p.  213 — 217°),  reduced  to 

2  :  O-diethylphcnol,  the  acetate,  b.  p.  238—240°,  of 
which  when  rapidly  heated  under  Fries5  conditions 
gives  a  little  o-hydroxyketone  ( ?),  but  mainly 
4:-fajdroxy-3  :  5-diethylaceiophenone,  m.  p.  92—92*5°. 

3  :  5- Diethyl-phenyl  acetate,  b.  p.  250- — 251  °,  is 
converted  (Fries)  into  2 -hydroxy A  :  Q-diethylaceto- 
phenone,  b.  p.  140°/12  mm.  ( sodium  salt,  sparingly 
soluble),  which  with  boiling  84%  phosphoric  acid  gives 

3  :  5-diethylphenoL 

The  colour  reactions  of  the  hydroxy-compounds 
with  ferric  chloride  are  noted.  Some  compounds 
such  as  4-hydroxy- 3  :  5-diethylaeetophenone  give  no 
colour  with  this  reagent.  E.  E.  Turner. 

Benzoylmethylcarbinol  and  acetylphenyl- 
carbinol.  II.  K.  von  Auwers  and  H.  Mauss 
(Biochem.  Z.,  1928,  192,  200—229;  cf,  A.,  1924,  i, 
384). — Benzoylmethylcarbinol  (a-ketol)  and  acetyl- 
phenylcarbinol  (P-ketol)  furnish  the  same  semi- 
carbazono,  m.  p.  193°,  thiosemicarbazone,  m.  p.  197°, 
and  phenylur  ethane,  m.  p.  143 — ‘144°.  To  explain 
these  reactions  it  is  assumed  that  each  ketol  reacts 


cold  alcoholic  solution  gives  3  :  s-diphmi ylA-methyl- 
oxazolone,  m.  p.  113—114°.  Similarly  the  N-car6- 
eihoxy- derivative,  m.  p.  56 — 58°,  of  a-amlinobenzyl 
methyl  ketone ,  m.  p.  90 — 91°,  yields  3  :  4 -diphenyl-5  - 
m ethyloxazolone,  m.  p.  162*5°,  also  formed  by  the 
action  of  50%  sulphuric  acid  on  a  hot  alcoholic  solu¬ 
tion  of  the  above  phenylurethane.  Hydrolysis  of 
this  oxazolone  with  alcoholic  potassium  hydroxide 
regenerates  a-anilinobenzyl  methyl  ketone.  Benzoin- 
phcnylu  r ethane  affords  3:4:  5  -  tripheny loxazolone , 
m.  p.  214 — 214*5°  (McCombie  and  Parkes,  J.C.S., 
1912,  101,  e1994,  give  m.  p.  210°). 

a-Bromoi«sobutyrophenone  is  decomposed  by 
sodium  hydroxide  in  dilute  alcoholic  solution  into 
benzoyldimelhylcarb inol  {semicarbazone,  m,  p.  188”; 
acetate,  b.  p.  148 — 150°/14  mm.,  m.  p.  61°).  Acetyl- 
ph e nylm e th ylcar binol  {semicarbazone,  m.  p.  183— 
184°)  is  acetylated  by  acetyl  chloride,  forming  the 
acetate ,  b.  p.  152— 154°/ 14  mm.  {semicarbazone,  m.  p. 
183°).  BenzoylcarbinoUemicarbazone  acetate  has  m.  p. 
148 — ‘149°.  Numerous  spectroehemieal  data  for  the 
above  ketols  and  esters  are  tabulated. 

H.  Burton. 

Tautomerism  of  a-dike  tones.  Two  forms  of 
b enzylmethylgly oxal  and  their  reversible  trans¬ 
formation.  H.  Moureu  (Gompt.  rend.,  1928,  186, 
380—382;  cf.  A.,  1927,  246,  1173).— Distillation  of 
the  hydrolytic  product  of  the  intermediate  piperidide 
(Dufraisse  and  Moureu,  this  vol.,  180)  gives  benzyl- 
methylglyoxal  (I),  yellow7,  b.  p.  104°/ 10  mm.,  m.  p. 
17 — 18°,  which  -when  kept  in  a  sealed  tube  undergoes 
after  several  hours  or  days  spontaneous  transform¬ 
ation  into  a  colourless  form  (II),  b.  p.  134°/10  mm., 


as  a  mixture  of  OH*CPh*0*CHMe  and 

Ph*CH*0‘CMe#OH.  Oxidation  of  the  semicarbazone 
L  . ! 

prepared  from  a-ketol  with  lead  peroxide  and  acetic 
acid  at  50°  affords  phenylmethylglyoxalsemicarb- 
azone,  m.  p.  211°  (cf.  Diels  and  van  Dorp,  A.,  1903, 
i-  802).  a-Ketol  (benzoate,  m.  p.  106—107°,  cf. 
Zincke  and  Zahn,  A.,  1910,  i,  316)  reacts  with  p-nitro- 
benzoyl  chloride  in  pyridine  to  yield  p-nitrobenzoic 
anhydride  and  a-keiol  p -niirobenzoate,  m.  p.  120 — - 
121°,  also  formed  from  potassium  or  silver  p-nitro- 
benzoatc  and  a-bromopropiophenone .  Phenyl  mag¬ 
nesium  bromide  and  a-ketol  give  aa-diphenylpropane- 
ap-diol,  m,  p.  95 — 96°  {monobenzoate,  m.  p.  184*5 — - 
185'5Q)?  which  when  treated  with  boiling  10% 
sulphuric  acid  gives  benzhydrvl  methyl  ketone.  From 
(3 -ketol  (regenerated  from  the  semicarbazone)  and 
phenyl  magnesium  bromide  there  is  obtained  aS-di- 
plicnylpropane-ap-diol  {monobenzoate,  m.  p.  141— 
142c),  which,  contrary  to  the  statement  of  Neuberg 
and  Okie  (A.,  1922,  i,  480),  yields  with  boiling  10% 
sulphuric  acid  mainly  aa-diphenylpropaldehyde ,  b.  p. 

—178%  12  mm.,  which  when  oximated  and  treated 
with  acetic  anhydride  affords  am-di pliemjlpro p ioniirile, 
b.  p.  178—  I80o/12  mm.  Favorsky’s  conversion  of 
cc-  into  3 -ketol  by  treatment  with  alcohol  and  sulphuric 
acid  at  120 — 130°  (A.,  1926,  500)  lias  not  been 
confirmed. 


a-Anilinopropiophenone  reacts  with  ethyl  chloro- 
1  or  mate  yieldin  g  cc-  N-  carbethox  yam  l  inoprop  iophenone , 
m*  P*  81  which  when  treated  with  alkali  in  ice- 


m.  p.  69-70°  (Dufraisse  and  Moureu,  loc.  cii .). 
Treatment  of  (I)  with  traces  of  alkali  in  the  cold 
causes  transformation  into  (II),  the  rates  of  change 
being  a  few  seconds  for  die  thy  lam  ine  and  piperidine, 
12  min.  for  potassium  hydroxide,  and  3  days  for 
benzylamine.  When  (II)  is  heated  with  the  same 
catalysts  and  then  distilled  there  is  formed  (I). 

H.  Burton. 

Tautomerism  of  a-dlkeiones.  Constitution 
of  the  two  forms  of  benzylmethylglyoxal .  H. 
Moureu  (Compt*  rend.,  1928,  186,  503 — 505). — - 
Benzylmethylglyoxal  exists  in  two  tautomeric  forms, 
A  and  B.  A  has  the  constitution  OH2Ph*CO*COMe. 
The  enolic  form,  B ,  CHPh!C(OH)*COMe,  is  far  more 
reactive  than  A  with  Grignard  reagents,  bromine, 
and  ferric  chloride ;  it  gives  an  antimony  derivative, 
m.  p,  184r— 185°,  and  benzoyl  derivative,  m.  p.  82— 
83° ;  with  o-phenylenediamine  it  forms  benzylmethyl- 
quinoxalim ,  in.  p.  57—58°.  The  “  a-phenylaceto- 
aeetaldehyde  ”  of  Weifcz  and  Scheffer  (A.,  1921,  i, 
869)  was  in  reality  the  above  B  tautomeride. 

B.  W.  Anderson. 

Influence  of  anti-auxochromic  groups  on  the 
halochromy  of  ketones.  P.  Pfeiffer  arid  B. 
Segall  (Annalen,  1928,  460,  123 — 137). — It  is  shown 
that  the  nit.ro-  and  sulpha-groups,  and  to  a  lesser 
extent  halogen  atoms,  exert  a  hypsochromic  effect 
on  the  halochromy  of  unsaturated  ketones.  The 
meta- directing  nitre-group  exerts  its  effect  most 
markedly  when  it  is  in  the  meta-position  with  respect 
to  the  ethylenic  linking,  and  least  when  it  is  in  the 
para-position.  The  ortho-para  directive  groups,  OH, 
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GMe,  and  NH2,  best  exert  their  effect,  which  is  batho- 
ehromic,  when  in  the  para -position  to  the  unsaturated 
side-chain. 

The  preparation  of  3-nitro-4-mcthoxybenzaldehyde 
by  the  nitration  of  anisaldehyde  is  described.  The 
nitro- compound  when  condensed  (this  and  other  con¬ 
densations  now  described  were  carried  out  in  aqueous- 
alcoholic  sodium  hydroxide)  with  acetophenone,  gave 
phenyl  Z-niiroA-meihoxystyryl  ketone ,  yellow,  m,  p. 
146°,  whilst  with  p-met  boxy  acetophenone,  p -anisyl 
3 - nitro ^-methoxystyryl  ketone ,  yellow,  m.  p.  160°, 
resulted.  The  perchlorate,  m.  p.  177 — 1S0°  (decomp.), 
of  the  latter  is  orange-red,  whilst  the  perchlorate  of 
p-anisyl  p- methoxystyryl  ketone  is  red.  Condens¬ 
ation  of  o-nitrostyryl  methyl  ketone  with  o- nitro - 
bcnzaldehydo  affords  2  :  2' -dinitrodistyryl  ketone,  yel¬ 
low,  m.  p,  170*5—171°,  The  known  3  :  3'-isomeride 
is  greenish-yellow,  and  forms  an  orange-yellow  per - 
chlorate ,  decomp.  143— -145°  (softening  at  about  125°). 
3-A7t7ro-4  :  4'-d imeth oxydistyryl  ketone,  obtained  either 
from  3-nitro-4-metlioxystyryl  methyl  ketone  or  from 
I? -methoxystyryl  methyl  ketone,  is  yellow  and  has 
m.  p.  158-5°.  3  :  'DinitroA  :  4 ' - dimet hoxydisty ryl 

ketone,  yellow,  has  m.  p,  220°,  and  forms  an  orange- 
red  perchlorate,  m.  p.  198°  (decomp.). 

'&-Ghloro-4:-meihoxijsiijrijl  methyl  ketone,  bright  yellow 
from  aqueous  alcohol  or  colourless  from  water,  has 
m.  p.  111*5°  and  is  formed  together  with  some  of  the 
distyryl  ketone  (next  below)  when  acetone  is  con¬ 
densed  with  3-cliloroanisaldehyde,  m.  p.  62*5 — 63° 
(prepared  by  the  hydrogen  cyanide  method  from 
o-ehloroanisole ;  Gattermann  gave  m.  p.  53°).  With 
different  proportions  of  reactants,  3  :  S'-dichloroA  :  4'- 
dimethoxydistyryl  ketone,  yellow,  m.  p.  177*5 — 178*5° 
(perchlorate,  chocolate- brown,  subl.  153°,  m,  p.  205 — 
207°  decomp.),  is  formed.  The  similarly  obtained 
phenyl  3 - chforoA- meih oxystyryl  ketone ,  bright  yellow, 
has  m.  p.  113—114°. 

3 -  Bromo -4 -m eth oxy benzaldehv de,  prepared  by  an 
improved  method,  is  converted  by  acetone  into  a 
mixture  of  3 - h romoA-methoxystyryl  methyl  ketone ,  m.  p. 
101°,  with  some  3  :  3,-dibromo-4  :  4  A limethoxy distyryl 
ketone,  yellow,  m.  p.  181°  (perchlorate,  deep  brownish  - 
red,  but  lighter  in  shade  than  the  bromine -free  com¬ 
pound,  has  m.  p.  168 — 169°,  decorap.),  obtainable 
better  from  bromoanisaldehydc  and  bromostyryl 
methyl  ketone.  Phenyl  S-bromoA-meihoxystyryl 
ketone,  bright  yellow,  has  m.  p.  112 — 113®,  and 
p-aniayl  Z-bromo-A-meihoxystyryl  ketone ,  bright  green¬ 
ish-yellow,  has  m.  p.  120°  (perchlorate,  orange-red, 
m.  p.  138—139°).  E.  E.  Turner, 

Behaviour  of  metlioxy -comp ounds  towards 
aluminium  bromide.  P.  Pfeiffer  and  E,  Haack 
(Annalen,  1928,  460,  156 — 179). — Previous  work  has 
shown  that  when  perchloric  acid  or  stannic  chloride 
forms  additive  compounds  with  unsaturated  ketones 
containing  motiioxyl  groups,  neither  the  latter  nor 
the  ethylenic  linking  are  concerned  in  the  compound 
formation,  which  is  controlled  by  the  carbonyl  group 
solely.  Aluminium  bromide  is  now  shown  to  form, 
with  unsaturated  ketones,  compounds  in  which  each 
m c tli oxy  1  and  each  carbonyl  group  can  cause  the 
union  of  a  molecule  of  bromide,  although  here  again 
the  ethvlenic  linking  plays  no  part.  4-Metkoxydi- 


phenyl  is  exceptional  in  giving  the  compound 
3O0H4Ph*OMe,2AlOL,  the  composition  of  which 
cannot  be  accounted  for. 

The  aluminium  bromide  additive  compounds  of 
methoxylated  ketones  have  much  less  deep  colours 
than  those  of  the  methoxyl-free  Ice  tones,  a  result  due 
to  the  depression  of  the  bathocliromic  effect  of  the 
met  boxy  1  group  by  its  combination  with  aluminium 
bromide,  and  analogous  to  the  similar  depression  of 
the  bathocliromic  effect  of  an  amino-  or  a  derived 
amino-grouping  in  perchlorate  formation,  with  un- 
saturated  amino -ketones  (Pfeiffer,  Rollback,  and 
Haack,  following  abstract).  The  group  *OMe,AlBra, 
in  fact,  exerts  a  hypsochromic  action. 

The  discovery  that  phenol  ethers  in  general  form 
additive  compounds  with  aluminium  bromide  sug¬ 
gests  that  the  probable  mode  of  action  of  aluminium 
halides  as  demethylating  agents  is  to  bo  repre¬ 
sented  as  follows :  R*OMe  — >  R*OMe,AlBr3  — 
R-OAlBr9+MeBr  — >-  BOH.  In  actual  fact,  the 
additive  compounds  now  described  usually  decom¬ 
pose  smoothly  when  heated  in  benzene  solution  to 
give  the  aluminium  alkyloxybromides,  which  with 
water  afford  the  corresponding  phenols.  It  is  pointed 
out  that  aluminium  bromide  is  probably  preferable 
to  the  chloride,  since  it  is  readily  soluble  in  benzene 
etc.,  whilst  the  chloride  is  not. 

Precise  directions  are  given  for  the  purification  of 
the  benzene  and  other  solvents  used  for  the  prepar¬ 
ation  of  the  aluminium  bromide  additive  compounds, 
a  special  apparatus  being  described.  Most  of  the 
additive  compounds  derived  from  methoxylated 
compounds  lose  methyl  bromide  merely  on  keeping, 
passing  thereby  into  the  aluminium  alkyloxy¬ 
bromides.  The  same  decomposition  occurs  more 
rapidly  in  a  vacuum  at  100 — 130°,  but  is  accompanied 
by  side  reactions.  Quantitative  demethylation  is 
effected  by  heating  the  additive  compound  with 
excess  of  benzene,  avoiding  ingress  of  moisture.  The 
above  additive  compound  of  aluminium  bromide  and 
methoxy diphenyl  is  thus  converted  into  a  crystalline 
aluminium  meihoxydibr  amide,  which  with  water 
affords  4 -hydroxy diphenyl.  The  additive  compound 
of  p-naphthyl  methyl  ether  with  lAlBr3  behaves 
similarly. 

Quinol  dimethyl  ether  forms  two  additive  com¬ 
pounds,  one  with  lAlBr3,  one  with  2AlBr3.  Decom¬ 
position  of  the  latter  in  boiling  benzene  affords  the 
yellow  crystalline  compound,  AlBr2*0*C6H4*Q*AlBr2* 
from  which  quinol  was  readily  obtained. 

p-Methoxy  acetophenone  gives  a  compound  with 
2AlBr3,  readily  converted  into  p -hydroxy acetophen¬ 
one.  4 :  4'-Dimethoxybenzophenone  gives  a  com- 
pound  with  2AlBr3.  If  this  ketone  is  heated  in 
benzene  solution  with  aluminium  bromide,  the  yellow 
Tt*OAlBr2  compound  separates  and  may  be  converted 
into  the  corresponding  phenol.  4-Methoxy-a- 
naphthyl  methyl  ketone  forms  yellow  compounds  (1) 
with  lAlBr3,  and  (2)  with  2AlBr3+C6H6.  The  latter 
decomposes  to  give  an  oily  R*0*AlBr2  compound, 
convertible  into  the  corresponding  phenol. 

p-Methoxystvryl  methyl  ketone  affords  a  red  com¬ 
pound  with  lAlBr3  and  a  deep  yellow  compound  with 
2AlBr3,  through  which  demethylation  was  effected. 
Phenyl  p- methoxystyryl  ketone  gives  a  deep  red 
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compound  with  JAlBr3,  decomposing  in  hot  benzene 
without  demcthylation,  and  a  honey-yellow  com¬ 
pound  with  2AlBr3#  decomposing  particularly  readily 
in  hot  benzene  to  give  the  yellow  compound, 
Br2AlO*C6H4*CHICHBz?AlBr3?  from  which  the  ^-hydr¬ 
oxy-ketone  was  obtained, 

p-Anisyl  p -m etho xystyry  1  ketone  forms  a  cinnabar- 
red  compound  with  lAlBr3,  not  undergoing  demethyl- 
ation  in  hot  benzene,  and  a  honey-yellow  compound 
with  3AlBrrjJ  dem ethylating  with  great  readiness. 

4  : 4,-Dimethoxydistyryl  ketone  forms  a  bright  red 
compound  with  lAIBr3>  and  a  honey-yellow  compound 
with  3AlBr3,  the  latter  undergoing  demcthyiation 
with  moderate  facility,  E.  E.  Turner. 

Halochromic  compounds  of  polyketones,  P. 
Pfeiffer,  K.  Koixbach,  and  E.  Haack  (Annalen, 
1928,  460,  138 — 156). — An  investigation  devised  to 
test  Pfeiffer h  theory  that  additive  compounds  of 
ketones  and  inorganic  chlorides  etc.  are  not  merely 
“  molecular }}  compounds  but  that  the  oxygen  of 
the  ke  to -group  is  definitely  the  prime  factor  causing 
combination.  The  theory  is  apparently  proved,  for 
in  the  case  of  polyketones,  additive  compounds  with 
aluminium  bromide  have  been  obtained  which  con¬ 
tain  as  many  molecules  of  bromide  as  there  are  keto- 
groups  in  the  polyketone.  In  the  ease  of  unsaturated 
ketones,  no  addition  occurs  at  the  ethylenio  linking. 
Perchlorates  of  the  polyketones  were  also  isolated, 
but  their  composition  did  not  uniformly  correspond 
with  the  requirements  of  the  above  theory. 

Some  further  observations  are  made  on  the  halo¬ 
chromy  of  **  double  chalkones,”  viz.,  compounds  of 

type  I :  R-C6H4‘CH:CH-Co/~bcO-CH:OH-C6H4-R, 

When  R=H,  R===p-0Me,  and"  R=o-Cl,  the  diketone 
is  straw-yellow,  bright  yellow,  and  pale  yellow, 
respectively ;  the  solution  in  concentrated  sulphuric 
acid  is  deep  orange-red,  deep  reddish-violet,  and 
orange-red,  respectively.  Paler  halochromy  colours 
are  shown  by  compounds  of  type  II, 

r*o6h4»gh:ch»og  m© 

Me<^  % .  Thus,  when  R=H,  R= 
IVG6H4«CH:CH*OGMe 

p-Me,  R=p-OMe,  R~o-Cl,  and  R=p-G, 

the  diketone  is  yellowish -white,  yellowish,  yellowish, 
yellowish-green,  pale  straw-yellow,  and  pale  yellow, 
respectively.  When  R=H,  o-CI,  or  p-Cl,  the  con¬ 
centrated  sulphuric  acid  solution  is  greenish-yellow. 
When  R=p-Me,  this  solution  is  deep  yellow,  and 
when  R==p-0Me,  it  is  orange.  In  concentrated 
sulphuric  acid  solution,  the  batliochromic  effect  of  a 
p-NMe2  group  is  destroyed  owing  to  salt  formation, 
and  the  solution  is  only  yellowish  -  brown  in  conse¬ 
quence.  The  halochromy  colours  of  the  44  double 
chalkones  ”  of  the  diaeefcylmesitylene  series  (II)  corre¬ 
spond  with  those  of  the  simple  chalkones,  whilst  the 
colours  of  the  u  double  chalkones  ”  of  the  1  : 4-di- 
acetylbenzene  series  (I)  are  markedly  deeper  than 
those  of  the  latter. 

1  :  4 -Diacetyl benzene,  difficult  to  prepare  by  Ingle" a 
method  (Dies.,  Munchen,  1894)  from  ethyl  terephthal- 
oyldimalonate,  is  also  obtained  in  poor  yield  by  the 
action  of  magnesium  methyl  iodide  on  terephthalo- 


nitrile,  prepared  by  distilling  lead  terophtlialate  with 
lead  thiocyanate.  Benzaldehyde  converts  diacetyl- 
benzene  in  aqueous-alcoholic  sodium  hydroxide  solu¬ 
tion  (the  condensing  method  used  generally  in  this 
investigation)  into  1  :  4-dicmrmnimjlbenzene  (I,  R— H), 
m.  p.  205*5— 207*5°  (no  perchlorate  obtainable). 

1  :  4  - 1)  £  -  p  -methox  yc  mnamoylbenzene  (I,  R===p~OMe), 
prepared  from  anisaldehyde,  has  m.  p.  212°  (per- 
chlorate ,  violet-black),  and  1  ;  4*di~o~cMorocinnamoyl~ 
benzene  (I,  R—o-01),  from  o-  e  hloro  b cnzaldehy de,  has 
m,  p.  251  and  was  not  obtained  quite  pure. 

Aeetophenone-4-earboxylic  acid  lias  m.  p.  210°,  not 
205°  as  lit,,  and  is  converted  normally  into  p ~cinnam~ 
oylbmzoic  acid,  pale  yellow,  m.  p.  234°,  4-p -methoxy* 
cinnamoylbenzoic  acid,  yellow,  m.  p.  223°  {perchlorate, 
chocolate-brown,  exploding  when  heated),  4-o -cMoro- 
cinnamoylbenzoic  acid,  yellow,  m.  p.  214— 21 5°,  and 
4-j}-dimdhylaminocmnamoylbenzoic  acid,  reddish- 
brown,  m,  p.  248°.  These  four  substances  dissolve 
in  concentrated  sulphuric  acid  to  give  reddish -orange, 
deep  bluish-red,  orange,  and  deep  greenish-yellow 
solutions,  respectively. 

2  : 4-Diace tylmesitylene  is  readily  converted  into 

2  ;  4 -dicinnamoylmcsitylene  (II,  R=H),  m.  p.  135°, 
2  :  4-d i-p -melhylcinnamoylmes itylene  (II,  R==p-Me), 
in.  p.  ( -f  JEtOH)  97°,  2  :  ^di-ponethoxycinnamoyl- 
mesitylcne  (II,  R=p-OMe),  m.  p.  (4  JEtOH)  105 — 
106°  or  (+|06H6)  93°,  2  :  A~di-Q*eMarocinnamoyb 
mesityhne  (II,  R™o-Cl),  m.  p.  161°,  2  : 4-di-p-cWmm 
cinnamoylmesi tylene  (II,  R=p-Cl),  m.  p.  110°  (per- 
chlorate ,  yellowish -grey,  exploding  when  heated), 
and  2  :  4-6 isdimethylaminoc in namo ylmesitylene  (II, 
R^p-NMc*),  m.  p.  234°  { perchlorate f  yellow,  exploding 
when  heated).  The  six  last-named  ketones  give,  in 
concentrated  sulphuric  acid  solution,  the  following 
colours,  respectively :  deep  greenish-yellow,  deep 
yellow,  orange,  greenish -yellow,  greenish -yellow,  and 
vello  wish-brown. 

p-Tolyl  4-diphenylvl  ketone  forms  a  lemon-yellow 
additive  compound  with  1  AlBr3,  xanthone  a  yellow 
additive  compound  with  1  AlBr3  4  1C6H6,  phenyl  sty ry  1 
ketone  an  orange  compound  with  lAlBrg,  distyryl 
ketone  a  blood-red  compound  with  IAlBr3>  cte-di- 
phenyl  -  A*5  -  pentadien  -  a  -  one  (cinnamylideneaceto  - 
phenone)  a  Wood-red  compound  with  AlBr3,  1  :  4-di- 
benzo3rl benzene  a  compound  with*  2AlBr3  +  C6H6, 
2  :  4- diaeetylmesitylene  a  reddish -yellow  compound 
with  2AlBrs#  and  s-triacetylbenzene  a  pale  yellow 
compound  with  3AlBrs.  E.  E.  Turner. 

Unusual  substitution  reaction.  I — III.  M.  V. 
Ionescij  (Bui.  Soc.  Stiinte  Cluj,  1926,  3,  54—59, 
210—229,  230—239;  Chem.  Zentr.,  1927,  i,  602,  li, 
69,  70). — I.  Condensation  of  dime tliv Idihydro resorc¬ 
inol  with  ethyl  benzylideneacetoacetate  by  means 
of  piperidine  in  absolute  alcohol  affords  benzylidene- 
b isd imeihyld ihyd ro reso rcinol,  m.  p.  192°,  which  is  also 
produced  from  dimethyl  dihydro  resorcinol  and  ethyl 
benzylidenebisaectoacetate,  and  is  converted  by 
sulphuric  or  acetic  acid  into  Vorlander’s  phenyltetra- 
methyloetahydroxanthendione,  m,  p,  200 — 201°  (A.. 
1900,  i,  100). 

II.  This  substitution, 

(CO*R')oCH*CHRUH(CO-R")2+CH2(CO*R//#)2  — > 
(CO'R#)rCH-CHR-CH(CO»R'l02+CH2(GO*R^)2»  is 
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determined  by  the  activity  of  the  methylene  com¬ 
pounds,  which  rises  in  the  series :  ethyl  malonate, 
ethyl  aeetoaeetate,  acetvlacetone,  indandione,  di- 
methyldiliydroresorcinol ,  di -indone.  Evidence  is 
adduced  in  support  of  the  author's  view  of  the 
reaction.  BenzylidembwM-indone  (I),  yellow,  m,  p. 
256°,  is  obtained  by  interaction  of  indandione  and 
ethyl  benzylideneaceioacetate,  ethyl  bcnxylidene- 
iudandionemalonate,  benzyl idenebis dim e t liy Id i  hy d r o - 
resorcinol,  or  (together  with  benzylideneindandione- 
di-mdone)  benzylideneindandione  in  absolute  alcohol 


co<  >co 

(II.)  c6h4 


in  presence  of  piperidine,  Benzylideneindandionedi- 
indmm  (II),  in.  p,  302°,  is  also  obtained  from  ethyl 
benzyl  idenemdanriionemalona  to  and  dimethyldi- 
hydroresorcinoL 

*111.  [with  V.  N.  Georgesch].  Methylenebisdi- 
indone,  C37H20O6v  yellow,  m.  p.  273°,  gives  with  alkali 
in  boiling  alcohol  an  indigo-blue,  then  reddish- violet 
coio  ur.  Met  1 1  y  leneindand  i  one  d  bind  one ,  C28H1605, 
has  m.  p.  305 — 311°  (decomp,  and  subh),  ancf  gives  a 
reddish- violet  solution  in  alcoholic  potash. 

A.  A.  Eldridge. 

Factors  disturbing  valency  fields.  Action  of 
substances  with  an  active  methylene  group  on 
the  carbindogenides.  I — II,  M.  V.  Ionescu  and 
S.  Secareantt  (Bui.  Soc.  Stiinte  Cluj,  1926,  3,  112— 
128,  250 — 284 ;  Chcm.  Zentr.,  1927,  i,  601—602, 
ii,  71 — 72). — I.  It  has  already  been  shown  (Bui,  Soc. 
Stiinte  Cluj ,  1925,  2, 280)  that  the  absorption  spectrum 
of  a  chromogen  is  modified  by  the  introduction  of  a 
co-ordinatively  ims&tu rated  group,  in  a  measure 
determined  hy  the  extent  of  the  nnsaturation. 
According  to  the  character  of  the  absorption  spectra, 
the  carbindogenides  (1)  can  be  divided  into  (a)  those 
where  Biphenyl,  mtolyh  w-tolyl,  or  p-aeetoxy- 
phenyl,  the  absorption  curve  lying  below  4800  A., 

(M  CGH4<g®>CGHR 
(H.)  C6H4<co>CH-CHR-CH(C02Et)o 

and  (b)  those  where  E=p«anisyL  3  : 4-methylencdi- 
oxyphenyl,  p- hydroxvphenvL  or  p-dimethylamino- 
phenyl,  the  curve  passing  4800  A,  Only  group  (a) 
gives  products  (II)  by  addition  with  ethyl  malonate  on 
account  of  the  presence  of  the  co-ordinatively  un¬ 
saturated  groups  OMe<  02CH2,  OH,  and  NMe2.  The 
p-tolyl  derivative,  when  heated  at  175°  or  treated 
with  cold,  concentrated  sulphuric  acid,  does  not 
yield  a  lactone,  but  is  decomposed  into  its  components. 

Ethyl  a<arbethoxy^4fidandiomh^pJienylpropion- 
ate,  m,  p.  108°;  ethyl  0-/ nda ni ionyU^phenylpropion- 


aie,  m.  p.  109°;  ethyl  tt-carbethoxy^dndaTidionyl^p- 
iolylpropionaie,  m.  p.  111 — 112°  [dicarboxylic  add, 
tgpffjgOg,  in,  p.  182°  (decomp.) ;  lead  and  copper 
salts] ;  the  dvplmiylhydrazonediplienylhydrazide  from 
II,  C44H}0O2N8,  m.  p.  178s;  $-indandionyl~$-p4olyl- 
propionic  acid,  m.  p.  173°  (lead  and  copper  salts) ; 
ethyl  tt-c.arhei.hoxy"  0- mdandionyh  p-m  4olylpropio?iate$ 
m.  p.  135°,  and  ethyl  a- carbeihozy- $4?idandionyh$~p* 
aadozyplmmfipropiomie ,  m.  p.  154°,  are  described. 

II.  The  following  compounds  have  been  prepared  : 
p -toluylidene- ,  m.  p.  310°;  p - aceioxybenzyl idene- ,  m.  p, 
320;  anisylidem-i  m.  p.  310° ;  m4oluylidem-f  m,  p. 
340° ;  and  p-hydroxybmzylidene- ,  m.  p.  275°,  dndan- 
dionedi-indones  (cf.  Ill);  p-acetoxybenzylidem- ,  m,  p. 
162s;  pdoluylidene-,  m.  p.  151°;  m-toluylidene-,  m.  p. 
156°,  and  « - naphthylidene- ,  m.  p.  172°,  -indandiones 
(cf.  I);  p-toluylidene-,  m.  p.  253° ;  m-ioluylidene*, 
m.  p.  236° ;  anisyUdene-,  m.  p.  233°;  piperonylidene* , 
m.  p.  242°;  and  a-naphthylide m~ ,  m.  p.  230°,  -bisdi- 
indones  (cf .  IV) ;  the  compounds  023H2603  (VII, 
B=.Ph)}  m.  p.  202°;  CL4H2803  (VII,  R»p-07H7), 
m.  p.  202°;  C^HggO*  (VII,  R=p-anisyl),  m.  p.  247°; 
compound  (VII)  ( R  =p«ae etoxyphenyl),  not  analysed, 
has  m.  p.  234°.  Inadequate  boiling  in  the  prepar¬ 
ation  of  the  compound  G23H2ll03  leads  to  the  pro¬ 
duction  of  (VI). 

C6H4<^>CH'CHR'CH<^?>CsH4 

M 

c 

co<  >co 

(HI.)  cell4 

C6H4<^>CH'CHR-CH<?i?>Ctir4 

c 

CO<  >co  co<  >00 

C,H4  (IV.)  C,H4 

(v-5  0(H4<^g>GH-CIHB‘CH<gg^>ClIe, 
CM&s<J;{5^[;>CH-CHR*CH<gg:g^>CMe5!2 

(VI.) 


(VI J.) 


A.  A.  Eldrldge. 


Dimtrob indone  and  its  scission  products.  W. 
Wislicehus  and  H.  Sohuchekmaier  (Aimalen,  1928, 
460,  278 — 288), — Nitric  acid  (d  1*5)  converts  b indone 
(indand ionylideneliydrindone ;  Wisliccnus,  Ber.,  1887, 
20.  598)  in  boiling  glacial  acetic  acid  solution  into 
diniirobindone  (I),  m.  p.  183s.  The  latter  in  alcoholic 
potassium  hydroxide  affords  the  red  dipoimsmm  salt 
of  the  unstable  acid  (II,  R=OH,  R’~H),  m.  p.  94% 
whilst  bromine  and  aqueous  potassium  hydroxide 
convert  (I)  into  compound  ( III ),  pale  yellowy  explod¬ 
ing  at  117°.  When  dinitrob indone  is  treated  with 
ice-cold  potassium  hydroxide  and  the  red  solution 
formed  is  at  once  acidified,  phthalideneindandion e 
(IV,)  m.  p.  253°,  is  formed,  dinitromethane  being 
eliminated  at  the  acidification  stage.  By  prolonged 
heating  of  dinitrobindone  with  aqueous  potassium 
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hydroxide  at  100°,  the  potassium  salt,  of  dinit ro* 
methane,  exploding  at  204°,  is  obtained. 

(i.)  OA<og>rao<^^>oo 

mo  o^i(.(^'0')c:c/<'‘H‘\oo.k 

NxK  N^NO^IKOJV 


Alcoholic  potassium  ethoxide  converts  (I)  into  the 
deep  red  potassium  salt -ethyl  ester  (II,  B=OEt, 
W—K)  (+2MeOH).  Acidification  of  this  affords  the 
ethyl  hydrogen  ester  (II,  R=OBfe?  R'=H),  rn.  p. 
initially  132°,  rapidly  changing  to  124°.  The  potass - 
ium  eelt-methyl  ester  (II,  R===OMc,  R/—K)  (+2McOH) 
and  the  'methyl  hydrogen  ester  (II,  R— OMe,  R'=H) 
are  formed  similarly.  The  last-named  potassium  salt 
is  converted  by  bromine  water  into  the  corresponding 
tribremodinitro -methyl  ester,  yellow,  m.  p.  139°. 

Aqueous  ammonia  converts  dinitrobindone  into 
the  lactam  corresponding  with  (IV),  m.  p.  265°,  and 
d ini trome thane,  whilst  if  ammonia  gas  is  passed  into 
a  cold  benzene  solution  of  dinitrobindone,  the  red 
ammonium  salt-amide  (II,  R=NH2,  3F~ NH4),  de¬ 
comp.  183°,  results.  The  latter  undergoes  decolonis¬ 
ation  when  treated  with  anhydrous  ether.  Cold 
aniline  slowly  converts  dinitrobindone  into  the  red 
phmylammonmm  Balt-anilide  (II,  R—NHPh,  R'= 
NH3Ph),  transformed  by  anhydrous  ether  into  the 
free  anilide  (II,  R=NHPh,  R'— H)  and  by  warm 
methyl  -alcoholic  hydrogen  chloride  into  dinitro- 
methane  and  the  phenylimide ,  orange -yellow,  m.  p. 
234°,  stable  to  acids  and  only  slowly  hydrolysed  by 
alkalis.  When  the  above  lactam,  m.  p.  205°,  is 
warmed  with  aqueous  sodium  hydroxide,  2-o-carb- 
mi fbenzoylindandione,  obtained  anhydrous  and 
+lMeOH,  m.  p.  155 — 160°,  results  (copper  salt; 
methyl  ester,  m*  p.  123°).  Rromi nation  of  (II)  in 
chloroform  gives  the  2-bromo-deriv&tive}  which 
rapidly  passes  over  into  dibrmnodiktlohy  dr  indent, 
m.  p.  176%  which  is  also  formed  by  treating  a  solution 
of  the  acid  in  sodium  hydrogen  carbonate  with 
bromine  water.  E.  E.  Turn  eh. 

Tautomerism  of  hydroxyquinones.  L.  F. 
Fieser  (J.  Amer.  Ohem.  Soc.,  1928,  50,  439—465). 
—Tautomeric  equilibrium  between  2-hydroxy- a- 
naphthaquinone  (a- form)  and  4-hydroxy- ^-naphtha- 
quinone  (pdorm)  has  previously  been  evidenced  (cf, 
Fieser,  A.,  1927,  59).  Since  both  tautomerides  yield 
the  same  tr ihy d r oxynaph thalene  on  reduction,  the 
value  of  the  tautomeric  equilibrium  constant  (K) 
can  be  deduced  from  their  respective  normal  reduction 
potentials,  and  it  is  shown  that  log  K-~(E$—Ea)j 
0*0296.  The  normal  reduction  potentials  of  certain 
alkyl  ethers  of  the  a-  and  p-isomerides  were  deter¬ 
mined,  the  values  lor  the  methyl  ethers  being  0*353 
and  0-433  volt,  respectively,  and  K  was  evaluated 
assuming  that  the  difference  between  these  two 
values  approximates  to  that  between  those  for 
the  two  tautomeric  hydroxynapht haquinones .  The 
measured  normal  reduction  potential  of  naphtha- 


purpurin  (0*243  volt)  is  in  good  agreement  with  that 
calculated  from  tho  corresponding  constants  of 
related  compounds,  whilst  the  value  similarly  cal¬ 
culated  for  the  tautomer ido  of  naphthapurpuriii 
(0*308  volt)  is  considerably  higher,  thus  confirming 
that  the  tautomcride  of  lower  reduction  potential 
predominates  in  the  equilibrium  mixture,  according 
to  the  above  expression,  and  this  is  also  supported 
by  available  data  for  two  indophenok  (cf.  Clark,  A., 
1924,  ii,  597).  From  determinationa  of  normal 
reduction  potentials  of  lapaehol,  its  derivatives,  and 
a  largo  number  of  similar  compounds  it  is  concluded 
that  both  lapaehol  and  Mo-pdapachol  are  derivatives 
of  a-naphthaquinone  (cf.  Hooker,  1896,  69, 

1381).  With  regard  to  the  influence  of  pu  on  the 
position  of  tautomeric  equilibrium,  it  is  shown 
mathematically  that  the  ratio  of  the  equilibrium 
constant  of  the  undissoeiated  tautomeride  to  that 
of  the  completely  ionised  substance  is  equal  to  the 
ratio  of  the  dissociation  constants  of  the  two  taut- 
oinerides, 

4-n- Propoxy-  fi-naphihaquimne,  orange -yellow,  m.  p. 
116°,  and  2-n-propoxy-  a  -  naphthaquinone ,  pale  yellow, 
m.  p.  91°,  are  described.  The  following  3-mothoxy- 
2-aIky  1- ac-naphthaquinones  were  prepared  by  treating 
the  corresponding  hydroxy-  derivatives  with  diazo¬ 
methane  :  3-methoxy-2-y-methyl-&B-butenyl~,  m,  p. 
53°;  -2-y-phenyl-AP-propenyl',  m,  p.  90*5°;  -2-benzyl-, 
m.  p.  83*5°,  and  -2-d iphenylmelhyl- tt-naph Umqmnone, 
m.  p.  112*5°.  Details  arc  given  of  the  preparation 
of  a  number  of  polyhydroxynaphthaqu inones  (cf. 
Charrier  and  Toceo,  A.,  1923,  i,  1028) ;  the  barium 
salt  of  naphthapurpurin  is  described.  imNaphth- 
azarm  dimethyl  ether,  yellow,  m.  p.  115°,  is  hydrolysed 
by  aqueous  1%  sodium  hydroxide  solution  to  a  mono - 
methyl  ether ,  yellow,  m.  p.  152°,  which  is  very  resistant 
to  further  hydrolysis.  3-Hydroxy-2«p«hydroxypro- 
pyl-  a-naphthaquinone  yields  1  -  methyl -4  :  5- benzo  - 
eoumaran-3  ;  6- quinone  (I)  when  treated  with  hydro- 
bromic  acid  in  glacial  acetic  acid,  and  1 -methyl-5  :  6- 
benzocoumaran-3  :  4-quinonc  (II)  when  treated  with 
concentrated  sulphuric  acid,  reverse  changes  being 
effected  in  each  case  by  the  action  of  aqueous  sodium 
hydroxide,  whilst  (II)  yields  (I)  when  treated  with 
hydrobromic  acid  (cf,  Fieser,  A.,  1927,  462). 

F,  G,  Will  sox, 

2-Hydroxy -1  : 4-anthraquinone.  L.  F.  Fieser 
{J,  Amer.  Ohem.  Soc.,  1928,  50,  465 — 474). — When 
treated  with  aqueous  sodium  hydrogen  sulphite, 
1  :  2 - anthraqu i none  yields  sodium  1  ;  2-dihydroxy - 
anthraceneA-mdphonate,  from  which,  by  oxidation 
with  chromic  add,  sodium  1  :  2 - anthraqumoneA - 
sulphonate,  red,  is  obtained.  The  corresponding 
ammonium  salt  (I)  is  also  obtained  by  treatment  of 
nitroso-  fbanthrol  with  aqueous  sodium  hydrogen 
sulphite,  and  oxidation,  with  25%  nitric  acid,  of  the 
resulting  l-amino-2-anthrol-4sulp)wmc  acid,  (+ JH20), 
yellow.  Treatment  of  (I)  with  methyl  alcohol  and 
concentrated  sulphuric  acid  affords  2-meihoxy-l  :  4- 
anthraquinone,  yellow,  m.  p,  217°,  which  is  hydro¬ 
lysed  by  bailing  aqueous  sodium  hydroxide  to  2-hydr¬ 
oxy -l  :  4,-anthraquinom  (II),  yellow,  m.  p.  243°  (de¬ 
comp.)  (sodium  salt,  orange ;  silver  salt,  red  ;  acetate, 
yellow,  m.  p.  195°).  When  boiled  with  acetic  an¬ 
hydride,  sodium  acetate,  and  sine  dust,  (II)  yields 


1:2:  IdriacetoxyanthraceJie,  m.  p.  191°,  which,  on 
oxidation  with  chromic  acid  in  glacial  acetic  acid, 
affords  triace tylpurpurin,  m,  p.  202—203°  (cf .  Schunk 
and  Roemer,  A,,  1877,  ii,  624).  Treatment  of  the 
silver  salt  of  (II)  with  methyl  iodide  in  benzene 
affords  4 -methoxy-l  :  2 -anthraquinone,  yellow,  m.  p. 
198°,  together  with  about  half  its  weight  of  the 
above  2-methoxy-l  :  4 -anthraquinone,  the  former 
being  completely  isomerised  to  the  latter  when 
boiled  with  methyl  alcohol  and  sulphuric  acid.  Allyl 
bromide  yields,  similarly,  the  following  three  deriv¬ 
atives,  in  the  proportions  given  :  4,-allyloxy-l  :  2- 
anthraquinone  (70%),  yellow,  m.  p.  173°,  2 -allyloxy- 
1  :  4-a?ithraquinone  (11%),  yellow,  m.  p.  139°,  and 
3-hydroxy -2-allyl-l  :  4 -anthraquinone  (10%),  yellow, 
in.  p.  215°.  The  o-quinonoid  derivative  is  isomerised 
to  the  p-quinone  when  heated  at  175°,  whilst  treat¬ 
ment  with  cold,  concentrated  sulphuric  acid  affords 
1  -  methyl- 5  :  0  -  { 3(3  - naphtha)coumaran  -3:4-  quvnone , 
orange-red,  m.  p.  186—187°.  When  treated  with 
warm,  dilute,  aqueous  alkali,  the  latter  yields  3-hydr¬ 
oxy  -2-  (3- hydroxy  propyl  -1:4- anthraquinone,  yellow, 
m.  p.  211 — 212°.  The  reduction  potentials  of  a-  and 
3-anthraquinones  are  from  81  to  101  millivolts  lower 
than  those  of  the  corresponding  naphthaqninones, 
whilst  that  of  a-anthraquinone  is  246  millivolts  higher 
than  that  of  9  :  10- anthraquinone.  It  is  concluded  that 
there  is  complete  analogy  between  a-anthraquinone 
and  a-naphthaquinone ,  but  that  a-anthraquinol  is 
analogous  to  9  :  10-anthraquinol.  F.  G.  Willson. 

[Fritzsch’s  reagent.]  Correction.  E.  Born- 
stein  (Rcr.,  1928,  61,  [B],  443 ;  cf.  A.,  1927,  155). — 
The  terms  a-  and  (3-methylanthracene  should  be 
int  ercha  nged .  H .  Wren  . 

Salicylic  acid  primeveroside.  M.  B ridel  and 
P.  Picard  (Compt.  rend.,  1928, 186,  98 — 99). — Mono- 
tropitosidc,  when  hydrolysed  by  aqueous  potassium 
hydroxide,  and  then  treated  with  the  calculated 
quantity  of  sulphuric  acid,  yields  salicylic  acid  prime- 
veroside,  «D  — 6U6°,  a  crystalline,  non-reducing  sub¬ 
stance.  When  hydrolysed  by  dilute  sulphuric  acid, 
the  primeverosido  yields  salicylic  acid  and  equi- 
molccular  proportions  of  xylose  and  dextrose. 

B.  W.  Anderson. 

Methysticin.  Y.  Lampe,  J.  Zielinska,  and  J. 
Majewska  (Bull.  Soc.  chirm,  1928,  [iv],  43  ,  62 — 71 ; 
of.  Porsche,  Meyer,  and  Pcitzsch,  A.,  1927,  1192), — 
Methyl  piper  oylacetate,  m.  p.  132 — 134°,  lias  been 
synthesised  by  boiling  methyl  a-piperoylacetoacetate, 
m.  p.  166—167°  (from  piperoyl  chloride,  b.  p.  175— 
185°,  and  methyl  sodioacetoacetate),  with  dilute 
acetic  acid  and  proved  identical  with  ^-methysticin. 
Pomeranz’s  structure  for  methysticin  (A.,  1889,  278; 
1890,  257)  is  therefore  abandoned.  Heating  at  3 
atm.  pressure  for  3  hrs,  converts  methyl  a-piperoyl- 
acetoacetatc  into  piper oylacetone,  m.  p.  119 — 120°. 
Ethyl  c x-piperoylacetoacetate,  m.  p.  92—94°,  wi th  10% 
ammonia  affords  ethyl  piperoylaceiate ,  m.  p.  73—75° 
(cf.  Winzheimer,  A.,  1908,  i,  804).  Potassium  piper - 
oylacetate  and  methyl  iodide  in  alcoholic  solution 
also  afford  ^-methysticin,  together  with  a  substance, 
111.  p.  156—157°.  Alcoholic  potassium  hydroxide 
converts  ^-methysticin  into  an  indefinite  amorphous, 
orange  substance;  with  10%  alcoholic  sulphuric 


acid  or  on  heating  with  water  under  3  atm.,  methy- 
sticol  is  obtained.  With  sodium  in  anisole  (/i- methy¬ 
sticin  yields  a  sodium  derivative  giving,  with  acetyl 
chloride,  methyl  a-pfperoylacetoacetate .  On  reduc¬ 
tion  with  hydrogen  in  acetone  solution  in  presence 
of  palladium-barium  sulphate,  4  atoms  of  hydrogen 
arc  absorbed,  affording  an  oil  which  gives  no  copper 
salt),  and  agitated  with  2%  sodium  hydroxide  in  ether 
gives  an  orange -brown  solution  from  which  carbon 
dioxide  precipitates  an  oil.  Under  similar  conditions 
methysticin  absorbs  2  atoms  of  hydrogen,  giving 
a  product  m.  p.  113 — 115°.  On  bromination  with 
the  hydrobromide  of  pyridine  dibromide  in  chloro¬ 
form,  methysticin  affords  a  daTromo- derivative,  m.  p. 
156°  (decomp.) ;  ^-methysticin  under  similar  con¬ 
ditions  gives  a  monobromo-derivative,  probably 
methyl  a-bromop iperoyiacetie  acid,  m.  p.  98°,  since 
under  similar  conditions  cimiamoylacetone  gives 
a-bromo-cc-cinnamoylacetone,  m ,  p,  93 — 95°,  identical 
with  the  product  obtained  by  the  action  of  bromine 
on  the  copper  salt  of  cimiamoylacetone  in  chloroform 
solution.  These  relations  between  methysticin  and 

methysticin  are  parallel  to  those  obtaining  between 
the  chalkones  and  flavones  and  support  the  1  :  4- 
pyronc  structure  advanced  for  methysticin : 

PTT  ^o/V)h;ch*ch*ch0— co 

0*C(OMe):CH 

R.  Bbightman. 

Photochemical  oxidation  of  ergosterol.  A. 
Windaus  and  J.  Brunelen  (Annalen,  1928,  466, 
225 — 235). — Ergosterol  undergoes  photo -oxidation  in 
95%  alcohol  solution  in  presence  of  eosin  when 
submitted  to  radiation  from  a  powerful  filament 
lamp.  Eosin  may  be  replaced  by  other  fluorescent 
substances,  e.g,}  erytlirosin,  methylene- blue,  chloro¬ 
phyll,  or  haamateporphyrin.  Acrid  one  is  feebly 
sensitising,  but  rosaniline  has  no  effect.  Potassium 
cyanide  inhibits  the  photo-oxidation,  and  the  latter 
does  not  occur  at  all  in  the  dark. 

The  product  of  oxidation  is  ergosterol  peroxide , 
027II4203,  m.  p.  178°,  having  a  normal  M  in  camphor 
or  naphthalene,  and  [a]]?  —35*7°  (in  chloroform, 
[a]}?  —35*5°).  The  peroxide  is  very  unstable  in 
presence  of  acids.  Its  chloroform  solution  becomes 
greenish-blue,  then  deep  blue,  and  finally  violet 
when  treated  with  arsenic  trichloride.  Antimony 
trichloride  and  tin  tetrachloride  give  brownish-violet 
and  wine-red  colorations,  respectively.  Concentrated 
sulphuric  acid  becomes  deep  red  when  shaken  with 
a  chloroform  solution  of  the  peroxide.  When 
distilled  in  a  high  vacuum,  the  latter  affords  a  crystall- 
i sable  distillate,  not  examined,  but  is  for  the  most 
part  unchanged  up  to  180—185°.  Digitonin  pre¬ 
cipitates  an  additive  compound,  [a]15  —38°  in  pyr¬ 
idine,  from  an  alcoholic  solution  of  the  peroxide ; 
the  latter  is  converted  by  acetic  anhydride  into 
ergosieryl  acetate  peroxide,  in.  p.  202°,  also  obtained 
by  the  photo-oxidation  of  ergosteryl  acetate  in 
alcoholic  (eosin)  solution.  Alcoholic  potassium  hydr¬ 
oxide  converts  the  acetate  into  ergosterol  peroxide. 
The  latter  on  reduction  with  sodium  and  alcohol 
affords  ergosterol  and  then,  slowly,  d ihydroergos t erol; 
m.  p.  173—174°,  [a]D  — 20*4°  in  chloroform  (the 


readily  hydrolysed  acetate^  m.  p.  ISO— I  SI has  [«]]? 
*-20°  hi  chloroform),  also  obtainable  direct  from 
ergosterol.  Traces  of  the  latter  may  be  removed 
from  dihydroergosterol  by  treatment  with  blood 
charcoal  in  alcohol,  or  by  photo -oxidation.  Dihydro¬ 
ergosterol  gives  no  colour  reactions  with  arsenic  or 
antimony  trichlorides,  but  sulphuric  acid  gives  a 
yellow,  then  an  orange,  solution.  Di hvd r oergos t ery  1 
acetate,  when  reduced  with  hydrogen  in  presence  of 
acetic  acid  and  platinum-black ,  affords  y-ergosiyl 
acetate  (Reindel,  A.,  1927,  241), 

Ergosterol  peroxide,  whether  irradiated  or  other¬ 
wise,  has  neither  antixerophthalmie  nor  antirachitic 
action,  whilst  ergosterol  prepared  from  the  peroxide 
is  still  capable  of  activation.  This  suggests  that  it 
is  ergosterol  itself  and  not  an  impurity  present  in  it 
which  forms  the  antirachitic  provitamin.  Dihydro - 
ergosterol,  before  or  after  irradiation,  is  physiologically 
inactive.  E.  E.  Tubner. 

Photochemical  dehydrogenation  of  ergosterol. 
A.  Wikbaus  and  P.  Bobcieatto  (Annalen,  1928,  460, 
235— -239).— Ergosterol  dissolved  in  alcohol  con¬ 
taining  eosin  or  erythrosin  (chlorophyll  has  a  feeble 
sensitising  action,  whilst  methylene-blue  and  ros- 
aniline  have  none)  undergoes  photo-dehydrogenation 
in  a  glass  vessel  in  sunlight  to  give  crgopinacol, 
O^HggOg,  m.  p.  202—203°  (decomp.),  [a]JJ  —209°  in 
pyridine.  Concentrated  sulphuric  acid  becomes 
orange  when  shaken  with  a  chloroform  solution  of  the 
pinaeoL  On  distillation  at  0T  mm.  (bath  at  210°)  the 
latter  affords  neoerg  osier ol,  C27Hl2Q  (C27HJ0O  not 
impossible),  m,  p.  151—152°,  If  normal  in  camphor, 
[«]D  —12°  (acetate,  in.  p.  122 — 123°),  also  formed  by 
reducing  crgopinacol  with,  zinc  dust  and  glacial  acetic 
acid,  Neither  crgopinacol  nor  ncoergosterol  possesses 
antirachitic  action,  whether  previously  irradiated  or 
not.  .  E,  E.  Ttjrneb. 

Santenonequinone  and  a  general  method  for 
the  preparation  of  diketones.  J.  Palmen  (Finska 
Kemistamfundets  Medd.,  1927,  36,  11—21;  Chem. 
2entr.,  1927,  ii,  1691).— In  the  preparation  of  iso- 
nitrosocamphor,  sod  amide  and  benzene  were  substi¬ 
tuted  for  sodium  and  ether.  Treatment  with  formalde¬ 
hyde  and  hydrogen  chloride  then  yields  a  diketone, 
the  method  being  convenient  for  diketones  having  an 
un substituted  CHr  group  next  to  the  CO -group.  In 
this  way  were  obtained  Tsonifcrososantenone  and  an 
oil,  possibly  a  geometrical  isomeride.  Thence  were 
obtained  santenonequinone  hydrate,  m.  p.  137 — 138°, 
and  santenonequinone  {annexed  formula),  m.  p. 

84—85°  [disemiearbazone,  m.  p. 
CHMe*QH*C0  238°  (uncorr.)].  The  dioxime, 

I  QHJ  CJEL.fi  JS^  has  m.  p.  144 — 145°. 

CHMe-CR-CO  Oxidation  of  the  quinone  with  2% 

potassium  permanganate  solution 
yields  santenic  acid,  CsH1404.  A.  A.  Eldridge. 

Higher  terpene  compounds.  XXXI.  Second 
double  linking  in  d-pimaric  acid.  L.  Rttzicka, 
H.  W.  Huyseb,  and  C.  F.  Seidel  (Bee.  tray,  cliirn., 
1928,  47,  363—369 ;  ef.  this  voL,  297,  298).— 
Catalytic  reduction  of  d-pimaric  acid  with  hydrogen 
a t  2 20 — 2 35w  /48  atm .  in  the  presence  of  platinum - 
black  for  3  days  yields  a  mixture,  m.  p.  200—203°,  of 
stereoisomeric  dihydro -acids.  When  a  platinum  oxide 


catalyst  in  ethyl  acetate  at  16°  is  employed,  two 
stereoisomeric  diliydro-acids,  m.  p.  238—239°  (less 
soluble)  and  m.  p.  228 — 229°,  can  be  separated  by 
fractional  crystallisation  of  the  product  from  ethyl 
acetate.  Reduction  in  acetic  acid  solution  with  the 
same  catalyst-  at  50°,  however,  yields  a  mixture  of 
stereoisomeric  tetrahydro-d-pimaric  acids  from  which 
one  form,  m„  p.  236 — 237°,  is  isolated  in  a  pure  state, 
and  proved  by  crystallographic  data  [by  Nieuwen- 
KAMI*]  to  be  different  from  the  dihydro-acid.  Further 
proof  of  the  presence  of  a  second,  unreactive,  double 
linking  in  d-pimaric  acid  is  obtained  by  comparative 
measurements  of  the  velocity  of  oxidation,  moth 
perbenzoie  acid,  of  dhpimaric  and  abietic  acids.  In 
each  case  one  double  linking  is  rapidly  attacked  with 
approximately  the  same  velocity,  whilst  the  second 
reacts  only  extremely  slowly.  Dihydroabietic  acid, 
m.  p.  167—168°  (Ruzicka  and  Meyer,  A.,  1922,  i, 
544),  as  expected,  reacts  with  only  1  mol.  of  perbenzoie 
acid,  whilst  the  isomeric  product,  m,  p.  130°,  obtained 
by  the  action  of  hydrogen  bromide  in  acetic  acid  on 
the  dihydro -acid,  and  which  later  (unpublished)  work 
has  shown  to  be  an  isomeric  lactone,  is  unattacked. 

J.  W.  Baker. 

Higher  terpene  compounds.  XXXIV.  Ses¬ 
quiterpene  compounds  of  vetiver*  West  Indian 
sandalwood,  and  galangal  oils.  L.  Ruzicka, 
E.  Capato,  and  H.  W.  Huyseb  (Ree.  trav,  chim., 
1928,  47,  37 0 — 381)  > — The  constituents  of  vetiver, 
sandalwood,  and  galangal  oils  have  been  investigated. 
The  samples  of  vetiver  oil  (ef,  Semmler,  Risse,  and 
Sehroter,  A.,  1912,  i,  882),  obtained  either  from 
Reunion  or  Java  stock,  contain  essentially  the  same 
constituents.  The  fraction  of  b.  p.  110 — 140°/12  mm. 
contains  mainly  dicyclic  sesquiterpenes  together  with 
a  small  quantity  of  tricyclic,  and  on  dehydrogenation 
with  sulphur  yields  eadalene.  The  fraction  of  b.  p. 
140 — 180°/12  mm,  contains  the  sesquiterpene  alcohols. 
Esterification  by  means  of  phthalie  anhydride  and 
subsequent  hydrolysis  of  the  esters  separates  the 
primary  alcohols,  the  less  volatile  fraction  of  which  is 
mainly  dicvclio  (together  with  small  amounts  of 
tricyclic) ;  on  dehydrogenation  the  alcohols  yield  a 
mixture  of  eadalene  and  eudalene.  The  intermediate 
fraction  consists  of  a  mixture  of  tricyclic  alcohols  with 
a  little  dicyclic,  and  the  fraction  of  higher  b.  p. 
contains  only  tricyclic  alcohols,  03  5H240 ;  when 
heated  with  dilute  sulphuric  acid  these  lose  water  to 
yield,  sesquiterpenes,  but  no  hydrocarbon  pierate 
could  be  isolated  after  dehydrogenation.  The 
unesterified  portion  consists  of  a  mixture  of  tertiary 
alcohols,  C15H24C>  and  ClsH20O,  which  by  heating 
with  80%  formic  acid  afford  a  mixture  of  dicyclic 
sesquiterpenes,  C%H23  and  C15H24,  and  yield  eadalene 
on  dehydrogenation.  The  fraction  of  b.  p.  above 
1S0°/12  mm.  after  hydrolysis  with  10%  alcoholic 
solution  of  potassium  hydroxide  contains  the  tricyclic 
vetivenic  acid  C1SH2202  and  primary  sesquiterpene 
alcohols. 

The  second  runnings  of  West  Indian  sandalwood  oil 
(ef.  Deussen,  A.,  1912,  i,  368 ;  von  Soden,  A.,  1900,  i, 
401)  contain  no  sesquiterpenes,  but  consist  of  a 
mixture  of  tertiary,  dicyclic  sesquiterpene  alcohols, 
chiefly  Cj5H260,  When  they  are  heated  with 
phthalie  anhydride,  water  is  eliminated  and  a  sesq niter- 
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pens,  Cjr>H24,  Is  produced  which  yields  a  dihydro - 
chloride  identical  with  that  of  Z-c&dinene,  lienee  the 
original  constituents  are  probably  a  mixture  of 
eadinois. 

The  more  volatile  fraction  of  galaugal  oil  consists 
of  dicyclic  sesquiterpenes,  mainly  cadalene,  probably 
mixed  with  hydronaphthalene  derivatives,  and  by 
dehydrogenation  yields  cadalene.  The  higher  fraction 
yields  a  small  quantity  of  a  solid,  in,  p.  167°,  and  liquid 
sesquiterpene  alcohols,  C15H240,  which  by  heating 
with  90%  formic  acid  yield  sesquiterpenes  which  are 
dehydrogenated  to  cadalene.  The  original  oil,  there¬ 
fore,  probably  contains  hydrated  hcxahydroeadalenes. 

j/W.  Baker. 

Furan,  W.  C.  Wilson  (Org.  Syntheses,  1927,  7, 
40 — 41), — Furan  is  obtained  in  72—78%  of  the 
theoretical  yield  by  heating  furan-2 -carboxylic  acid 
at  200—205°,  '  A.  A,  Eldribge, 

[Preparation  of]  lurfurylideneacetone.  G.  J, 
Lecck  and  L.  Cejka  (Org.  Syntheses,  1927,  7,  42- — 
45} . 

[Preparation  of]  2-fury Imethyl  acetate.  Miner 
Laboratories  (Org.  Syntheses,  1927,  7,  44—45). 

Alkylations,  K.  von  A  u  wees  [with  T.  Bahr, 
G.  Wegener,  and  C.  Wiegand]  (Ber.,  1928,  61,  [15], 
408 — 410 ;  cf.  A.,  1912,  i,  484,  486;  1921,  i,  806; 
1924,  i,  992}.— Treatment  of  ethyl  3-hydroxy - 
coumarone-2-carboxylate  or  its  5-methyl  derivative 
with  alkyl  halides  shows  that  production  of  O-eom- 
pounds  is  favoured  by  the  use  of  halides  containing  an 
alkyl  group  of  low  valency  demand  {ally!  or  benzyl), 
whereas  the  formation  of  O-derivatives  is  facilitated 
by  £<:  true  ”  alkyls  (ethyl  and  propyl) ;  the  methyl 
group  occupies  an  intermediate  position.  The  par¬ 
ticular  halogen  present  also  influences  the  course  of 
the  change.  The  observations  arc  confirmed  with 
2-cyanocf/cMiexanone,  with  which  it  is  found  that 
O- derivatives  are  produced  in  greater  proportion 
when  the  change  proceeds  most  rapidly.  The 
following  compounds  are  incidentally  described : 
%propylcoumamnone ,  b.  p,  125*5 — 126°/13  mm., 
df  1*094,  mfh  1*5459,  converted  by  semi  ear  bazide 
acetate  into  the  disemicarbazom  of  o -hydroxy-phenyl 
propyl  dikeiom  { +H20),  m.  p.  210—211° ;  3 -propoxy- 
comnarom-2~carboxylic  acid,  m.  p.  154—155°;  2-allyl- 
counmmmm ,  b.  p.  132°/ 13*5  mm.,  df  1*101,  »]{„ 
1*5614;  2-benzylcoumaranone,  b.  p.  193— 195°/ 11  mm., 
df  1*166,  nfic.  1*6034  [disemicarbazom  of  o-hydroxv- 
phenyl  benzyl  diketone  (4*2H20),  m,  p,  219—220° 
(decomp.)] ;  3-benzylozycmimarone-2-carboxyUc  acid, 
m.  p.  159—160°;  3-propozy-5-mdhylcouinaro7ie*2~ 
carboxylic  acid,  m.  p.  159—160°  (decomp.) ;  5 -methyl - 
2-allylco umaranom,  m.  p.  56—57°  [disemicarbazom 
( 4-H20),  m.  p.  200° ,  and  di-p-nitrophenyhsazone > 
decomp.  165—170'",  of  p-tolyl  ally!  diketone]. 

H.  Wren. 

Condensation  of  certain  p-ketonic  esters  with 
o-hydroxymonostyryl  ketones.  R.  Hill  (J.C.S., 
1928,  256 — 259). — In  agreement  with  Heilbron  and 
Hill  (A.,  1927,  565}  it  Is  found  that  the  interaction  of 
a-substituted- p-ketonic  esters  with  o-hydroxymono- 
styryl  ketones  yields  only  y-pyran  derivatives  and, 
contrary  to  the  findings  of  Forster  and  Heilbron  (A., 
1924,  i,  1323),  no  trace  of  the  substituted  dihydro- 


coumarin  is  detected.  Interaction  of  the  appropriate 
ketone  with  the  p-ketonic  ester  in  alcoholic  sodium 
ethoxide  at  the  ordinary  temperature  for  8  clays 
yields  4-acetonyl-2  :  3-dimethyl-,  in.  p.  141°;  4 -p/tew- 
acyl-2  :  $-dimethyl~,  m.  p.  179°;  4-ace,lomjl~Z-pkenyl- 
2 -methyl-,  m.  p.  186—187°;  and  ^phenacyl-Z-phenyl- 
2-mdhyl-,  m,  p.  219 — 221°,  -1:4-  benzopyran* 

Ethyl  eyanoacetate,  ethyl  oxaloacetate,  and  ethyl 
malonate  do  not  react  with  o-Iiydroxymonostyryl 
ketones,  whilst  when  ethyl  malonate  is  allowed  to 
react  with  2-hydroxystyryl  phenyl  ketone  in  the 
presence  of  sodium  ethoxide  at  the  ordinary  tem¬ 
perature  for  10  weeks,  coumarin-3-earboxylie  acid  is 
the  sole  product,  scisson  of  the  ketone  occurring  in  the 
presence  of  the  alkali.  J.  W.  Baker. 

[Preparation  of]  xanthydroL  A.  F.  Holleman 
(Org.  Syntheses,  1927,  7,  88—89). 

[Preparation  of]  xanthone.  A.  F.  Holleman 
(Org.  Syntheses,  1927,  7,  84 — 86). 

Synthesis  of  myricetin.  M.  Nierexstein  (Ber., 
1928,  61,  [B]f  361— 362).— The  observations  of 
Hattori  (A.,  1927,  883}  show  that  the  flavanone, 

is  by 

amyl  nitrate  into  myricetin  5:7  :  3# :  4'  :  o'-penta- 
methyl  ether  (cf.  Dean  and  Nierenstein,  A.,  1925,  i, 
951)  without  possible  isolation  of  the  intermediate 
oximino-eompound  (contrast  Sonn,  A.,  1925,  i,  932). 

H.  Wren. 

Gossypol.  II.  Carruth's  D-gossypol.  E.  P. 
Clark  (J.  Biol.  Chem.,  1928,  76,  229— 235).— The 
D-gossypol  obtained  by  Car  ruth  from  heated  cotton¬ 
seed  meal  (A.,  1918,  i,  266)  gives,  with  aniline, 
dianilinogossypoL  D-Gossypol  cannot  therefore  be 
a  degradation  product  of  gossypol ;  it  is  suggested 
that  it  may  be  gossypol  in  amide  linking  with  free 
amino-groups  of  the  cottonseed  proteins. 

C.  R.  Haring  ton. 

Brazilin  and  haematoxylin,  VI.  Synthesis  of 
tetramethylanhydrohsematoxylin.  P.  Pfeiffer, 
E.  Haack,  and  J.  Willems  (Ber.,  1928,  61,  [B], 
294—299;  cf.  A,,  1927,  1198),— Pyrogallol  1  :  2-di- 
methyl  ether  condenses  with  p-chloropropionie  acid  to 
P-2  :  3~dimeihoxy phtnoxypropionic  mid,  m,  p.  101°, 
converted  by  phosphoric  oxide  in  presence  of  benzene 
into  7  :  8-dimethoxychronianone,  b.  p.  196° /17  mm., 
m,  p.  98—100°,  The  latter  compound  is  converted 
by  veratraldchyde  and  hydrogen  chloride  in  glacial 
acetic  acid  into  7 :  B-dimetkoxy-’B :3k  -dimelhoxybenzyl- 
idenechromanone,  m.  p.  137 — 137*5°,  catalyticallv 
hydrogenated  in  acetic  acid  solution  in  the  presence 
of  spongy  platinum  to  7  :  B-ditneihozy-S  :  3' :  4 f*di- 
metkoxybenz ylchroma none ,  m.  p.  90—90*5°  {hydrate  9 

m.  p.  115° ;  oxime,  m.  p.  167°). 
Treatment  of  the  benzyl  deriv¬ 
ative  with  phosphoric  oxide 
in  presence  of  benzene  yields 
tetramethyla  nhydrohsemat- 
oxylin  (L),  m.  p.  170—173°  (de¬ 
comp.),  according  to  the  rate  of 
heating,  identical  with  the 
tetramethyldeoxyhsemato  xyl¬ 
ene  of  Herzig  and  Poliak  (A.,  1905,  i,  605). 

H.  Wren. 
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Acylation  of  thiophen  in  presence  of  tin  tetra¬ 
chloride.  G.  Stadrikov  and  V.  Rakovski  (Ber., 
1923,  61,  [Bl  268— 269).— Addition  of  tin  tetra¬ 
chloride  to  a  solution  of  acetyl  chloride  and  thiophen 
in  light  petroleum  at  0°  causes  immediate  separation 
of  a  crystalline  complex  compound,  decomposed  by 
water  into  thiophen  and  2 -aeetoth ienone,  b.  p,  213— 
214° /760  mm.  [scmicarbazone,  m.  p.  188°  (cL  A., 
1917,  i,  278);  oxime,  m,  p.  81°;  phenylhydrazone, 
m.  p,  94*5°].  2-Benzothienone,  m.  p.  55°  (oxime, 
m.  p.  93°),  is  prepared  similarly.  H.  Week. 


Brommation  of  tertiary  p-ketonic  bases  and 
synthesis  of  3-hydroxy-l-methylpyrrolidine.  0. 
Mannish  and  T.  Gollasch  (Ber.,  1928,  61,  [B],  263— 
268). — adMmefchylaniinobutan-y-one  does  not  react 
simply  with  bromine,  whereas  its  hydrobromide  is 
converted  by  bromine  and  hydrogen  bromide  in 
glacial  acetic  acid  into  S-hromo-a-dhmthylammobutan- 
y-one  hydrobromide ,  m.  p,  103°,  in  65%  yield  from 
which  potassium  carbonate  liberates  the  corresponding 
unstable  base,  whereas  barium  hydroxide  converts  it 
into  Z-Jceto-l  :  1  -dimethylpyrroUdimum  bromide,  in.  p. 
213 — 215°  [oxime,  m,  p.  209° ;  Z-keto-l :  l-dirmthyl- 
pyrrolidinium  chloride ,  m.  p.  185°,  and  chloroaurate, 
in.  p.  183°  (decomp.)].  Reduction  of  the  chloride  by 
sodium  amalgam  in  hydrochloric  acid  solution  affords 
a-dimethylaminobut an-y-ol ,  which  is  also  produced  by 
electrolytic  reduction  at  a  lead  cathode  together  with 
small  quantities  of  $ -hydroxy A  :  1  -dimeihylpyrrol- 
idinmni  chloride  {chi or oa  urate,  decomp.  260°),  more 
readily  prepared  by  catalytic  hydrogenation  in 
aqueous  solution  under  pressure  in  presence  of 
spongy  platinum .  3- Hydroxy- 1  -methylpyrrolidine , 
b.  p.  77°/16  .mm.,  obtained  by  thermal  decomposition 
of  the  above  chloride  in  an  atmosphere  of  nitrogen, 
gives  a  chloroaurate,  m ,  p.  191°  (decomp.),  very 
hygroscopic  hydrochloride,  methiodide,  m.  p.  260°,  and 
benzoate  hydrochloride,  m.  p.  146°.  y-Piperidino- 
methyl-AMicxen-B-one  hydrobromide  is  hydrogenated 
in  aqueous  solution  in  the  presence  of  palladised  char¬ 
coal  to  y-ynperidinoyneikylhexan-^-one  hydrobromide, 
m.  p.  151°  (corresponding  base,  b.  p.  126°/16  mm.). 
The  salt  is  transformed  by  bromine  in  chloroform 
sol u ti on  into  « - b mmo-y-p iperidinomethylhexan-§-one 
hydrobromide,  m.  p.  142°,  converted  by  barium 
hydroxide  into  apiro- 1  -  (4/ -keio-Zf -propylpyrrolidin- 
turn)-  Upipendmtmn  bromide^ 

CHPr*1  CH^^p  ^ CH2' ^  m.  p  221°. 


CO —  CH, 


CHj-CH, 


.  Week. 


By-products  of  the  hydrogenation  of  pyridine 
under  pressure.  V.  8.  Sadxxov  and  A.  K. 
Mikhailov  (Ber.,  1928,  61,  [JS],  421 — 427). — Hydro¬ 
genation  of  pyridine  under  pressure  in  presence  of 
osmium  deposited  on  asbestos  affords  ammonia, 
piperidine  (up  to  70%),  and  products  of  high  h.  p. 
from  which  the  compounds  and  Ci5H30O2  arc- 

isolated.  The  former  compound,  regarded  as 
^methyl-Z-propylpiperidine,  b.  p.  196—200°,  d  0*8415, 
mol.  wt.  151,  yields  a  picrate,  m.  p.  106—107°,  and 
methiodide,  (C^H19N}2,Mel,  m.  p.  81°.  With  hydro- 
ferroeyanic  and  hydrochloric  acids  it  appears  to  give 
the  substances  (C8H17N)0,H4FeC$Nfi  and  0RH17N,HC1? 
m.  p.  2007  The  latter  compound,  considered  to  be 


2  :  2f -dimethyl-B  -  propyl- 1  :  V -dipiper  idyl,  b.  p.  295— 
300°,  is  characterised  by  its  hydroferrocyanide , 
C  j  eB  ,0N.„  H^EeCgNg,  methiodide,  Ch  R  ILnN„,  2MeI, 
m  p  269—270°,  and  picrate ,  m.  p.  191°  (attempts  to 
recover  the  base  from  the  picrate  are  accompanied  by 
extensive  resinlfieation  and  the  volatile  product  gives 
a  hydrochloride ,  Cl5H26‘N2l2-HCl,  m.  p.  157°) ;  when 
evaporated  with  hydrochloric  acid  the  base  loses  its 
methyl  groups  and  affords  the  salt,  C15H26N2,2HC1, 
m,  p.  258°.  If  asbestos  impregnated  with  20%  of 
osmium  and  1%  of  cerium  dioxide  is  used,  the 
hydrogenation  is  extraordinarily  accelerated  and  the 
product  contains  34*6%  of  piperidine,  55*8%  of 
methylpropylpiperidine,  and  9  1%  of  2  :  2'-dimethyl- 
3-propyl-l  :  1  "-dipiper idyl.  If  reduction  is  effected 
in  an  autoclave  provided  with  a  cooled  side  tube  in 
which  volatile  products  of  the  reaction  can  be 
condensed  during  the  progress  of  the  change,  the  less 
volatile  bases  are  obtained  in  high  yield,  thus  indicat¬ 
ing  that  alkylation  of  the  piperidine  occurs  in  the  early 
stages  of  hydrogenation.  EL  Wren. 

Local  anaesthetics  derived  from  p-piperidyl- 
earbinoL  L.  T,  Sandborn  and  C.  S.  Marvel  (J. 
Amer.  Chem.  Soc.,  1928,  50,  563— 667).— 3 -Piperidyl* 
carbinol ,  h.  p.  106 — 107°/3*5  mm.,  df  1*0263,  nf, 
1*4964,  is  obtained  in  40 — 43%  yield  by  reduction  of 
ethyl  nicotinate  with  sodium  and  alcohol.  The 
following  alkyl  derivatives  were  prepared  by  the 
action  of  the  appropriate  alkyl  bromides  or  iodides  in 
boiling  benzene :  N -methyl-,  b,  p,  110— 112°/7  mm., 
df  1*0125,  nfl  1*4988;  N-ethyl-,  b.  p.  110—11176*5 
mm.,  df  0*9904,  ?if  1*4911;  N -isopropyl-,  b.  p.  93— 
9473*5  mm.,  df  0*9881,  rif  1*4916 ;  N-n-butyl-,  b,  p. 
100—10274  mm.,  df  0*9484,  n%  14838;  and  N-a Uyl- 
3 -piper klylcarbinol,  b.  p.  110 — lll°/7  mm.,  df  0*9873, 
mf  1*4982.  These  were  converted  into  the  p-nitro- 
benzoate  hydrochlorides  and  p-ammobenzoate  hydro¬ 
chlorides  by  the  usual  methods,  the  111,  p.  of  the  two 
derivatives  of  each  carbinol,  taken  in  the  above  order, 
being  as  follows  :  187— 190°,  174— 177°;  194—195°, 
188—190° ;  196—200°,  235*5—237*5°;  197— 198°, 

205—207°;  186 — 187*5°,  — .  The  aminobemoate 
hydrochlorides  possess  relatively  low  toxicity  and 
strong  local  anaesthetic  action.  "  E.  G.  Willson. 

2-Dimethylaminopyridine  and  its  derivatives. 
A.  E.  Tschitschibabin  and  I.  L.  Knunianz  (Ber., 
1928,  61,  [B],  427 — 434). — 2-Dimethylaminopyridine, 
b.  p.  88°/15  mm.,  is  obtained  in  40—50%  yield  by  the 
action  of  sodamide  and  methyl  sulphate  on  2-amino - 
pyridine  in  the  presence  of  ether.  Unchanged 
primary  and  secondary  amine  are  removed  from  the 
crude  mixture  by  means  of  acetic  anhydride.  The 
compound  differs  from  dimethylaniline  in  its  inability 
to  afford  a  nitroso-derivative  or  to  couple  with 
diazonium  compounds.  Nitration  yields  5-nitro- 2- 
dimethylaminapyridine,  in.  p.  154 — 155°,  and  8  ;  5- 
dinitro- 2  -  d  imeihylami  nopyr  idi  m ,  m.  p.  125—126°. 
The  mononitro- compound  is  reduced  by  tin  and 
hydrochloric  acid  to  o-amino-2-dhmihylaminopyridine, 
m.  p.  55—56°  (< dihydrochloride ,  m.  p.  225—226°; 
cMorostannite,  m.  p.  148 — 150°),  which  gives  the 
customary  diazo-reaetions  and  yields  o-iodo-2-di- 
m eihylaminopyr idine ,  m.  p.  55°,  and  5~bromo-2-di- 
meih yla m inopyridi n e ,  m„  p.  42—43°.  Brommation  of 
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2-dimethylaminopyridine  in  dilute  sulphuric  acid 
gives  the  5-bromo- derivative  ( picrate ,  m,  p.  208°)  and 
3  :  5-dibromo-2-dimethylaminopyridine,  isolated  as 
the  picrate,  m,  p,  185—186°,  The  5-bromo-eompound 
is  also  obtained  by  methylation  of  a-bromo-2 -amino- 
pyridine  with  sodamide  and  methyl  sulphate.  2-Di- 
rnethylamj.no pyridine  is  converted  by  sodamide  at 
190°  into  dimethyiamine  and  2  :  6 - diaminopy ridine . 

H*  Wren. 

Constitution  of  vasicine.  I.  Synthesis  of 
4-hydroxy-2-propyl-  (and  isopropyl) qninazoline. 
A.  K.  Dm  and  J.  N.  Ray  (J.  Indian  Chem,  Soc.,  4, 
541— 545),— Butyranilide  and  ^obutyranilide  con¬ 
dense  with  ethyl  carbamate  in  boiling  xylene  solution 
in  presence  of  phosphoric  oxide  to  give  4-hydroxy- 2- 
p  ropy  Iquinazo  line,  m*  p.  1.97°  (picrate,  m.  p.  184°),  and 
4-hydroxy-2- tsopropylq uinazoline ,  m.  p.  227°  (de- 
comp,)  ( picrate,  m.  p.  215—216°),  respectively.  The 
natural  product  has  m.  p.  196°  (picrate,  m.  p.  199°)  and 
depresses  the  m.  p.  of  the  propyl  derivatives  above, 
and  thus  Ghose’s  suggested  constitution  (A,,  1927, 
785)  is  incorrect,  Bischler  and  Lang  (A,,  1895,  i,  250) 
give  the  m,  p.  of  the  propyl  and  isopropyl  derivatives 
as  205°  and  195—196°,  respectively,  whilst  Niemen- 
towski  gives  the  m.  p.  of  the  latter  as  224°. 

C.  D.  Langford. 

Reactivity  of  ortho -dike tonic  groups  placed 
between  two  nitrogen  atoms,  1L  K.  Dm  and 
A.  C>  Sircar  (J.  Indian  Chem.  Soc.,  45  531—534).— 
2-Thio-l  :  3-diphenylparabanie  acid  and  o-phenylene- 
diamine  (2  rnols.)  react  in  boiling  pyridine  to  give 
o- phenyleneoxamide,  aniline,  and.(  ?)  thionyl-o-phenyl- 
encdiarainc.  s-Diphenylth iocarbamide  is  probably 
formed  as  an  essential  intermediate.  s-Diphenylthio- 
carbamide  and  o-phenylenedia.mi.ne  under  similar 
conditions  afford  aniline  and  thionyl-o-phenylenedi- 
amine.  Binitrothiophenylparabanic  acid  behaves 
like  the  parent  acid.  D ipheny Iparabanic  acid  affords 
o -phenyleneoxamide  and  s-diphenylcarbamide. 

C.  D.  Langford. 

Reaction  of  organic  halogen  compounds  with 
copper  and  pyridine.  P.  Marker,  W.  Wehrli, 
E.  Biebermann,  and  M.  dalla  Vedova  (Helv.  Chim. 
Acta,  1928, 11,233 — 239). — When  p-toluenesulphonyl 
chloride  is  treated  with  copper  bronze  and  dry 
pyridine  there  arc  formed  di-p-tolyl  disulphoxide, 
di-p- tolyldisulphone,  dipyridine  copper  chloride, 
f(C5H&N)2Cu]Cl^,  and  a  compound,  probably 
C6H4Me  *  SO  3Cu  (C5H  5N  )2.  Similar  treatment  of 

hipptiryl  chloride  yields  AW-dibenzoyldikefcopiper- 
azino,  in.  p.  137°,  hydrolysed  by  concentrated  hydro¬ 
chloric  acid  to  N -benzoyldike  topiperazlne,  m.  p. 
205°.  Phthalyl  chloride  furnishes  a  small  amount  of 
diphthaloyl,  m.  p.  335°.  IL  Burton. 

Formation  of  derivatives  of  dihy drob enzimin- 
as  ole  and  tetr ahydr  o  quinoxaline  by  the  action 
of  acetic  anhydride  and  zinc  chloride  on  rritro- 
derivatives  of  alkylanilines.  P,  van  Romburgh 
and  H.  W.  Huyser  (Proc.  K.  Akad,  Wetensch. 
Amsterdam,  1927,  30,  844 — S49). — When  dinitrodi- 
methylanilines  are  boiled  with  zinc  chloride  and  acetic 
anhydride  for  4 — 5  hrs*,  acetyl  derivatives  of  2-keto- 
1  ;  S-dil^drobenziminazole  are  obtained.  Thus  3  :  6- 
and  2  :  i-dmitrodimethylanilines  yield,  respectively, 


6- mf.ro-  (I),  m.  p.  185 — 186°,  and  5-nitro-,  in,  p,  175— 
17  6°,  -2-keto-3-aceiyl- 1  -methyl- 1  :  2-dihydrobenzimin- 
azoles ,  which  by  boiling  with  alkali  are  converted 
into  5-nitro-  (II),  m.  p.  272°,  and  5-nitro-,  m.  p. 
300°,  -2-keto-Dmethyl-l :  2-dihydrobmzwmutzoles ,  The 
latter  are  readily  re-ace tylated  to  the  parent  sub¬ 
stances  and,  by  reduction  with  iron  and  hydrochloric 
acid,  yield  the  hydrochlorides  (+Ho0)  of  the  corre¬ 
sponding  6-  and  5-amino-derivatives,  whilst  by  treat¬ 
ment  with  phosphorus  pentachlori.de  in  phosphoryl 
chloride  as  a  solvent  they  are  converted  into  2 -cldoro- 
%-nilro-  and  2-chloro-5~nitro~  hmethylbetmminazoles. 
Synthesis  of  (II)  is  effected  by  the  interaction  of 
carbonyl  chloride  and  4-nitro-2-aminomethylaniline. 
By  a  similar  treatment  for  72  lira.  3:4:  6-trinitrodi- 
methylaniline  yields  5  :  §-dmitro-2-keto-  1  -methyl- 1  :  2- 
dihydrobenzimimzoh ,  m.  p.  294°,  which  yields  a 
3-acetyl  derivative,  m.  p.  191%  identical  with  that 
obtained  by  nitration  of  (I).  A  similar  reaction 
applied  to  nitr od iethy  1  an ili nes  leads  to  the  formation 
of  derivatives  of  3-keto-l  :  2  :  3  :  4-tetrahydroquin- 
oxaline.  Thus  3  :  6  -  dinitrodiethylaniline  yields 
7  -  nitro  -  3  -  keto  -  4  -  acetyl  - 1  -  ethyl- 1  :  2  :  3  :  4 -tetrahydfo- 
quinoxaline ,  m.  p.  127%  from  which,  by  hydrolysis, 

7 - nilro-3-helo-l-cthyl-l  :  2  :  3  :  Addrahydroquinoxaline, 

m.  p.  206°  (ntiroso-deri  vativc) ,  is  obtained*  Similarly, 
from  2  :  4-dinitrodiethvlaniline,  6-nitro-3-keto-  l-ethyl- 
1:2:3:  4t4etrahydroqu  inoxaline,  m.  p.  157%  is 
obtained.  J.  W,  Barer. 


Derivatives  of  isoindigotm,  A.  Wahl  and 
Fertcean  (Compfc.  rend.,  1928,  186,  378—380;  cf. 
A.,  1927,  47 0 ) .—Treatment  of  5-chloro-  and  7-chloro- 
isatin  with  hydrogen  sulphide  (A.,  1925,  i,  588) 
affords  5  :  5f-dichloro-  and  7  :  V -dichloro-disulpho- 
isatide,  which  are  transformed  in  boiling  pyridine  into 
5  :  5f -dichloro-  and  7  :  T-dichloro-moindigolins,  together 
with  small  amounts  of  5-chloro-  and  7 -chloro-oxindoles 


(the  corresponding  benzylidene  derivatives  have  m.  p. 
204°  and  185%  respectively).  The  formation  of  the 
oxindoles  is  explained  thus  :  2OX0H10O2N2Ol2S2  — > 
C16H802N2C12  4-  2C8H6ONQ +4S.  Reduction,  of  the 
diehloroksoindigotins  by  zinc  and  acetic  acid  gives  the 
corresponding  ^co-compounds*  Condensation  of  the 
chloroisatins  with  oxindole  in  presence  of  piperidine 


affords  the  corresponding  chloroisatans,  which  are 
dehydrated  by  boiling  acetic-hydrochloric  acids  (cf* 
A.,  1924,  i,  322)  into  o-chloro-  and  l-chloro-im- 


indigotins * 


H.  Burton. 


Syntheses  in  the  phenazine  series.  H,  Mc- 
Combie,  H.  A*  Scarborough,  and  W.  A*  Waters 
(J.C.3.,  1928,  353 — 359) *— Tho  method  of  Fischer  and 
Heiler  (A.,  1893,  266)  has  been  applied  to  the  synthesis 
of  various  1-  and  2-substifcuted  phenazine  derivatives, 
the  use  of  anhydrous  sodium  acetate  (Kehrmann  and 
Havas,  A,,  1913,  i,  298)  not  being  suitable  for  the 
preparation  of  substituted  phen.azin.es*  The  yields  in 
all  cases  are  only  of  the  order  of  5%  of  the  theoretical. 
By  heating  a  mixture  of  o-chloronitrobenzene, 
o- toluidine,  and  anhydrous  sodium  acetate  for  20  hrs. 
at  220—240°  a  10%  yield  of  2-nitro-2f-methyldiph enyl- 
amine,  m,  p.  76°,  is  obtained*  This,  by  reduction 
with  alcoholic  stannous  chloride,  yields  the  corre¬ 
sponding  2«&mmo-eompound,  m.  p,  64°,  which  is 
converted  by  heating  with  litharge  at  20th— 240° 
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under  reduced  pressure  into  1  -methylphcnazine,  m.  p. 
108°  (cMoroptaiinate,  decomp,  above  200°).  The  same 
compound  is  obtained  by  the  action  of  sodium 
sulphate  on  2  :  3-tolylenediamine  and  0-benzoquinone 
in  anhydrous  ether  for  2  days,  2-Chhrophe?iazinef 
m.  p.  139°,  is  similarly  obtained  by  the  litharge 
method  from  4-chloro-2-nitrodiphenylamine,  whilst 
2 *bmmopImnminef  m,  p.  150°,  is  obtained  from 
4f-bromo-2-aminodiphenylaminet  m.  p.  128°,  obtained 
by  the  reduction  of  V -bromo-2-nitrodiphenylmmnef 
m,  p.  167 ",  which  is  prepared  by  the  interaction  of 
o-chloronitrobenzene  and  p-bromoaniline.  By  similar 
methods,  %nitro-4zf -meihoxydiplmujlamine,  m.  p.  89° 
(for  which  crystallographic  data  are  given),  is  prepared 
and  reduced  to  the  corresponding  2 -ammo-compound » 
m.  p.  78°,  from  which  2 -methoxyphenazine,  m.  p,  120° 
(chloroplatinate,  decomp,  above  250°),  is  synthesised. 
This  compound  is  not  identical  with  liemipyocyanino 
(Wrede  and  Sfcraek,  A.*  1925,  i,  844).  A  similar 
attempt  at  ring  closure  with  2-ami  no-  2* -methozydi- 
■phemjlamm ef  m.  p.  58°,  obtained  by  reduction  of  the 
2-nftro-compound,  m.  p.  83°,  leads  only  to  the  pro¬ 
duction  of  plienazine,  instead  of  the  I -methoxy-deri  v- 
ative.  Reduction  of  2-nitrodiplienylaininc-2/-carb- 
oxylic  acid  yields  the  2 -amino  -  derivative,  m,  p.  204° 
{ammonium  and  double  tin  salts ;  hydrochloride, 
decomp.  240°),  but  attempts  to  effect  ring  closure  in 
order  to  synthesise  a  substance  having  the  seven- 
mem  bered  ring  lactam  structure,  assigned  by  Wrede 
and  Sfcraek  (he,  ciL)  to  hemipyocyanine,  were  unsuccess¬ 
ful.  The  free  amino-acid  by  heating  or  by  treatment 
with  concentrated  sulphuric  acid  yields  a  green 
substance,  m.  p.  255°  (deeomp.).  J,  W.*  Baker. 

I.  8-Iodoxanihines.  II.  Preparation  and 
properties  of  xanthine.  III.  Alkylation  in  the 
xanthine  series.  IY  [with  R.  Lemberg]  Ethyl¬ 
ation  of  ip-uric  acid.  H.  Biltz  and  A.  Beck  (J.  pr. 
Chem.,  1928,  [ii],  118,  149— 224). — ■ In  continuation  of 
previous  work  (cf.  A.,  1922,  i,  380 — 384)  it  is  shown 
that  8-thiouric  acids  which  have  a  hydrogen  atom  in 
the  7-  or  9-position  (8-thiolxanthines)  are  converted 
by  iodine  and  sodium  hydrogen  carbonate  into 
S«iodoi$oxanthincs  and  S-iodoxanfchines,  respectively. 
Thus,  8-thio-l  :  9-dimcthyluric  acid  (A.,  1921,  i,  612) 
yields  B-iodo-1  ;  9 -dimethyl- *  8-isoxanthine,  deeomp. 
280 — 320°,  darkening  from  230°,  which  is  reduced  by 
hydriodie  acid  to  1  :  9- dimethyl?  soxanthine ;  8-thio- 
1:3:  9-trimethyluric  acid  yields  BAodo-l  :  3  :  9-tri- 
meihyl-bd  •  ^Amzanihine,  m.  p.  260—265°,  losing  iodine 
from  225-  { per  iodide ,  C8HD02N4I2),  which  is  reduced 
to^wocaffeine;  B4hio-B  : 1 -dimelhyluric  mid ,  in.  p. 
335—337°  (deeomp.),  prepared  from  8-ehloro-  or 
8-bromo-theobromine  and  potassium  hydrogen  sul¬ 
phide,  yields  B4od 'otheobrom me,  m.  p.  330—335°, 
deeomp.  from  250°;  8-thio-l  :  3-dimethyluric  acid, 
deeomp.  320°  (cf.  Boehringer  &  Sohne,  A.,  1903,  i, 
808),  prepared  from  8-bromotheophylline  (A.,  1914,  i, 
586),  yields  8 -iodotheophyll inet  deeomp.  303- — 305°, 
altering  from  250°,  which  is  reduced  to  theophylline ; 
8-thio-l  :  3  :  7-trimethyluric  acid  yields  B4odocaJfeinet 
rni;  P*  230°,  and  8-thiouric  acid  (cf.  Fischer  and 
Ciillner,  A.,  1902,  I,  664),  prepared  by  an  improved 
method,  yields  8-iodoxantkim ,  deeomp.  from  200° 
{potassium,  sodium,  and  ammonium  salts  j,  Unlike 


xanthine,  this  last  exhibits  acidic  properties  only. 
Attempts  to  prepare  8 - iodo -9-phen  yh’soxanthine  and 
2 :  6-di-iodo-7-methylpurine  from  the  corresponding 
thiol  derivatives  by  this  method  were  unsuccessful. 

A  large  number  of  experiments  on  the  production  of 
xanthine  from  uric  acid  and  8-thiouric  acid  are 
described.  The  optimum  conditions,  'which  must  be 
closely  followed,  for  its  preparation  by  Sundvik’s 
method  (A.,  1912,  i,  321),  are :  a  mixture  at  170°  of 
500  e.e.  of  glycerol,  50  c.e.  of  95%  formic  acid,  and 
20  g.  of  crude  uric  acid  is  warmed  during  30 — 40  min. 
to  230°,  maintained  at  this  temperature  until  3—10 
min,  after  dissolution  is  complete,  cooled  rapidly,  and 
poured  into  water.  The  xanthine  (6  g.)  is  extracted 
from  the  unchanged  uric  acid  by  2 Ar- hydrochloric  acid 
and  completely  freed  from  the  latter  by  prolonged 
digestion  with  23%  nitric  acid.  Coloured  impurities 
are  removed  by  recrystallising  the  sodium  salt.  The 
physical  properties  of  xanthine,  its  lack  of  reactivity, 
and  its  insolubility  in  all  chemically  indifferent 
solvents  (except  “  polyglycol,”  from  which  it  separates 
in  microscopic  crystals)  indicate  that,  like  cellulose, 
it  is  probably  in  a  highly  associated  molecular  con¬ 
dition.  It  affords  a  characteristic  per  chlorate  (+ ELO), 
m.  p.  262 — 264°,  sintering  from  250°  (crystallographic 
data),  also  a  hydrobromide  (  +  1RO),  hy  dr  iodide 
(-f  H20),  deeomp.  220°;  Jluob orate  ;  hydrofluoride, 
C5H4OaN4,2HF ;  chlorostannite, 
(05H402N4)g,H28nCl4JH20,  and  zincichloride, 
[Zn(05H402N4)2]Cl2,  deeomp,  310 — 350°.  Theo¬ 

bromine  perchlorate  (  +  H20),  deeomp.  271—273°, 
sinters  from  250°,  Unsuccessful  attempts  to  chlorin¬ 
ate,  brominafce,  and  acetylafce  xanthine  are  described. 

The  literature  relating  to  the  alkylation  of  xanthine 
derivatives  is  comprehensively  reviewed.  Further 
examples  of  the  use  of  (a)  diazomethane,  (b)  methyl 
sulphate  and  alkali,  are  given.  Ethyl  bromide  may  be 
used  instead  of  the  iodide  with  alkali  in  a  sealed  tube 
at  100°  (c),  or  under  reflux  (d).  The  thiol  group  in 
8 - thiolxant hincs  may  be  alkylated  in  alkaline  solution 
at  the  ordinary  temperature  by  means  of  methyl 
iodide  (e)  or  ethyl  sulphate  (/).  The  following  com¬ 
pounds  have  been  prepared  by  these  methods  : 
caffeine  from  xanthine  (a)(6),  or  theophylline  (6); 
8-bromocaffeine  from  8-bromotheophylline  (b) ; 

7 -ethyl theophylline  from  theophylline  (c) ;  8-bromo- 

7- efchyltheophylline  from  8-bromofcheophylline  (c) ; 
S-methylthioltheobromine,  m.  p,  263°,  from  8-thioltheo- 
bromine  (e) ;  B-methylthioltheophylUne,  m.  p,  307— 
31.0°,  from  8-thioltheophylline  (e) ;  8-methylthiol- 
eaffeine  from  8-thiolxanfchine  and  its  lower  methyl  - 
ation  products  (a)(6) ;  S-ethylthi olxanthin e,  m.  p.  302° 
(deeomp.),  from  8-thiolxanthine  {/);  B-ethylthioU 
theobromine,  m.  p.  217°,  from  S-fchioltheobrorahie 
(d)(f) ;  8 - ethylthioltheophyU ine ,  m.  p.  249°,  from 

8- thioltheophylline  (rf) (/) ;  8-eihyltMolcajfeine,  m.  p. 
137°,  from  8-th ioleaff cine  (d)(j) ;  B-etkylthhl-  1-etkyl* 
theobromine,  m.  p.  136°,  from  8-fchioltheobromine  (c, 
at  80°).  8-Bromo-7 -ethyl theophylline  and  potassium 
hydrogen  sulphide  afford  B-thiol-T -ethyltheophyllme, 
m.  p,  264°,  from  which  B-ethylth iol-7  -ethyltheophylline , 
m.  p,  115°,  is  obtained  by  methods  (c)  and  if)  and  the 
8-melhylthiol  derivative #  in,  p.  128°,  by  (6),  ^  When 
8-thiol  theobromine  is  refluxed  with  allyl  bromide  and 
10%  potassium  hydroxide  it  yields  a  mixture  of 


8 - attylth ioltheob rom inei  m.  p.  212°,  and  8-allylthiohl- 
alh/ltheobromine,  m.  p,  118°,  whilst  8-thiolcaffeine  is 
similarly  converted  into  %-allylih iolcaffei ne,  m.  p. 
97 — 100°.  Diallyl  ether  is  obtained  in  high  yield  by 
heating  allyl  bromide  with  50%  potassium  hydroxide 
in  a  sealed  tube  at  100°. 

Attempts  to  ethylate  0-uric  acid  or  potassium 
0-urate  using  ethyl  sulphate  or  bromide,  to  methylate 
it  with  diazomethane  or  with  methyl  alcohol  and 
hydrogen  chloride,  and  to  prepare  carbethoxv-  and 
carbomethoxy-dcri natives  from  it,  were  unsuccess¬ 
ful.  *  H,  E.  F.  Notion, 


Diphenyl/sooxazolone.  Tautomerism  of  iso- 
oxazolones.  E.  P.  Kohler  and  A.  H.  Blatt  (J* 
Amer.  Chem.  Soc.,  1928,  504— 516).— When  an 
ethereal  solution  of  diphenyltsooxazolone  is  shaken 
with  aqueous  copper  acetate,  the  mixed  cupper  salt, 
Cl5Hi0O2N’CuO‘OAc,  deep  blue  or  purple,  is  precipit¬ 
ated,  A  magnesium  bromide  salt  is  obtained  by 
adding  the  fsooxazolone  to  excess  of  ethereal  magnes¬ 
ium  ethyl  bromide.  Treatment  of  diphenylwoxazol- 
one  with  bromine  in  carbon  tetrachloride  affords 
4-6romo-3  :  4t-diphenylisooxazolone,  m.  p.  72°,  whilst 
phosphorus  pentachloride  in  chloroform  yields 


Transformation  of  hsemin  and  mesohsemin  into 
isomerides.  R.  Kuhn  and  C.  Seyffert  (Ber., 
1928,  61,  [Bl  307 —3 1 4) .—Attempts  to  acetylate 
a-chlorohamiin  by  acetic  anhydride  in  the  presence  of 
chloroform  and  pyridine  result  in  its  isomerisation  to 
&\loh<Bniin>  The  anhydride  is  the  essential  reagent 
and  the  same  effect  may  be  (less  advantageously) 
produced  by  a  large  excess  of  boiling  acetic  anhydride. 
alloHtmmn  differs  from  hsemin  I  in  crystalline  habit, 
free  solubility  in  chloroform,  and  insolubility  in  cold 
2A7~sodium  carbonate  or  boiling  0*02i/-disodiiim 
hydrogen  phosphate.  The  spectra  of  the  two  com¬ 
pounds  are  identical  in  dry  or  moist  pyridine  within 
the  limits  of  experimental  error,  allo&mnin  loses  the 
Fed  group  very  slowly  when  acted  on  by  formic  acid 
and  iron  powder  under  the  conditions  laid  down  for 
the  preparation  of  protoporphyrin.  With  pliosphonium 
iodide  and  hydriodie  acid  it  gives  mesoporphyrin  much 
more  easily  and  in  a  purer  form  than  docs  hsemin. 
When  boiled  with  methyl  alcohol  containing  sulphuric 
acid  it  affords  tetramethylhgematoporphyrin  isolated 
as  complex  iron  salt  agreeing  in  m.  p.  178—180°  and 
crystalline  form  with  the  product  obtained  by  Fischer 
and  Lindner  (A.,  1927,  886)  from  h Demin.  Catalytic 
hydrogenation  in  chloroform  causes  loss  of  iron. 
With  methyl -alcoholic  hydrogen  chloride  it  affords  a 
crystalline  dimethyl  ester  similar  to  that  obtained 
from  h  aim  in  dimethyl  ester  and  acetic  anhydride 
in  pyridine-chloroform ;  it  is  uncertain  whether  the 
compounds  are  identical  with  one  another  and  with 
I\  lister's  haem  in  dimethyl  ester.  If  a  solution  of 
aUohmmn  in  chloroform  is  poured  into  hot,  glacial 
acetic  acid,  hcemin  II  is  precipitated.  In  solubility 
and  spectroscopic  behaviour,  h Demin  II  is  very 
similar  to  acetic  acid  hsemin  (hsemin  I),  but  differs 
from  it  in  crystalline  habit  and  probably  is  a  modi¬ 
fication  of  the  latter  substance.  In  p3rridine-acetic 
anhydride,  hsemins  I  and  II  yield  the  same  alio - 
hsemin,  a/fcHsemin,  unless  carefully  freed  from 
enclosed  acetic  anhydride,  is  gradually  isomerised  if 
exposed  to  moist  air,  whereas  the  homogeneous  com¬ 
pound  is  stable. 

"Under  similar  conditions,  mesoh semin  is  isomerised 
to  allomesofteewHu,  C^H*8Q4N4ClFe,  differentiated 
from  the  initial  material  by  insolubility  in  2AT-sodium 
carbonate  and  free  solubility  in  chloroform.  It  is 
re-converted  into  mesohfemin  by  crystallisation  from 
glacial  acetic  acid,  Manganesewtesohoemin  is  iso- 
merised  by  boiling  acetic  anhydride  to  sllotnanganese- 
meso  heemin,  Ca4H3604N40]Mn3  readily  soluble  in 
chloroform  but  insoluble  in  cold  2Ar-sodium  carbonate. 

H.  Wren. 


similarly  4c~chloro-3  : 4:-diphenylisoozazolone,  m.  p. 
77—78°.  Diphenyl isooxazolone  is  readily  oxidised 
by  ferric  chloride,  aqueous  bromine,  nitrous  and 
nitric  acids,  potassium  permanganate,  and  potassium 
ferricyanide,  with  formation  of  the  ether 

CPhIO— 0— CPlrCO 

^>0  I  j>Q,  m.  p.  154 — 156°  (decomp.), 
CPhIN  CPh=N 


the  constitution  of  which  is  established  by  its 
formation  by  condensation  of  the  sodium  salt  of 
diphenyKsooxazolone  and  the  above  4-bromo-deriv- 
ative  in  ether.  Bromine  titration  of  alcoholic  solutions 
of  diphenyl isooxazolone  indicates  the  presence,  in 
solution,  of  the  enolic  tautomeride  to  the  extent  of 
about  90%  after  equilibrium  is  established,  whilst  the 
lower  results  obtained  with  fresh  solutions  indicate 
that  the  solid  substance  is  not  the  enolic  modification. 
Methylation  of  diphenyl wooxazolone  by  a  variety  of 
methods  yields  always  T8 -methyl- 3  :  4:-diphenyliso- 
oxazolone>  m.  p.  92°.  The  latter  is  unaffected  by 
boiling  concentrated  hydrochloric  acid,  but  yields 
deoxybenzoin  and  benzoic  acid  when  boiled  with 
methyl-alcoholic  potassium  hydroxide.  The  ^-benzyl 
derivative  has  m.  p.  123°,  and  behaves  similarly. 
Treatment  of  the  methyl  derivative  with  ozone 
in  carbon  tetrachloride  yields  benzoylformic  acid . 
Treatment  of  diphenyl isooxazolone  with  benzoyl 
chloride  yields  a  benzoyl  derivative,  m.  p.  138 — 139°, 
whilst  treatment  of  the  sodium  salt  with  ethereal 
ethyl  chloroform  ate  affords  a  carbethoxy- derivative, 
m.  p.  109—110°  after  softening  at  103°.  Neither  of 
these  derivatives  forms  an  ozonide,  but  both  arc 
readily  hydrolysed  with  regeneration  of  the  iso- 
oxazolone,  from  which  it  is  concluded  that  the  acyl 
derivatives  have  probably  an  O-acyl  structure. 
DiphenyKsooxazolone  is  very  slowly  attacked  by  6% 
ozone,  but  does  not  yield  an  ozonide  or  any  normal 
decomposition  products  of  such  a  derivative,  from 
which  it  appears  that  the  possible  tautomeride, 


CPh-CCK  n 

1 1 

CPh-NH^ 


does  not  exist. 


F.  G.  Willson. 


Preparation  of  thiolbenzthiazoles.  L.  B. 
Sebkell  and  J.  Teppema, — See  B.,  1928,  152. 


Heterocyclic  dyes.  K.  Fuchs  and  E.  Ghana ng 
(Ber.,  1928,  61,  [B],  57—65) .—Heterocyclic  dyes  are 
described  analogous  to  pinacyanol  but  containing  the 
group  :CH-N:N-  in  place  of  ICH-CHXJH-.  They  act 
as  powerful  desensitisers  towards  the  photographic 
plate  whether  in  pre-treatment  or  as  an  addition 
to  the  developer.  a^-Phenylethylthiocarbamide  is 
transformed  by  bromine  in  chloroform  solution  into 
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1  4mino-2-ethylbenzthiazoline,  CGH4<C5^^C!NH, 

m.  p.  83—84°  (cf.  Besthorn,  A,,  1910,  i,  507),  con¬ 
verted  by  nitrous  acid  into  the  corresponding 
nitroso •  d cri va t i ve ,  decomp.  131 — 131*5°,  passing  in 
boiling  xylene  into  2-ethylbenzthiazolone,  b.  p.  170°/14 
mm.,  and  reduced  by  zinc  dust  and  50%  acetic  acid 
to  2 - ethylb enzthiazolon ehydraz one ,  m.  p.  77*5 — 78*5°. 

2-Iodoquinoline  methiodide,  prepared  from  2-chloro- 
quinoline  and  methyl  iodide  at  a  temperature  not 
exceeding  80°,  is  transformed  by  methyl  hydrazine  - 
carboxylate  in  boiling  alcohol  into  methyl  1 -methyl - 
%qumolonehydrazonecarhoxylaie ,  m.  p ,  1 67— 168° 

(decomp.),  converted  by  boiling  hydrochloric  acid 
into  1  -methyl-2 -quinolonehydrazone,  m.  p.  126—127° 
(decomp.)  [hydrochloride ;  hydriodide ].  Treatment 
of  2 - quinolylh y drazi ne  with  methyl  iodide  does  not 
afford  a  ready  method  for  preparing  the  quinolone 
derivative.  The  action  of  a  large  excess  of  hydrazine 
hydrate  on  2-Iodoquinoline  methiodide  leads  mainly 
to  the  production  of  the  corresponding  ketazine, 
020H1gN4,  m.  p,  257 — 258°  (perchlorate).  2-Iodo- 
quinohne  methiodide  and  2-ethylbenzthiazolone- 
hydra  zone  in  boiling  alcohol  afford  the  2 -ethyl  - 
benzthiazolonehydrazone  of  1 -methyl-2 -quinolone,  m.  p. 
137—138°  ( perchlorate ). 

The  necessary  aldehydie  components  for  the 
preparation  of  the  dyes  are  obtained  by  the  action  of 
p-nitrosodimethylaniline  in  the  presence  of  piperidine 
on  the  quaternary  perchlorates  or  bromides  of  the 
methylquinoline  or  mcthylbenzthiazole  derivatives 
followed  by  fission  of  the  condensation  products  by 
boiling  dilute  acid.  The  dyes  from  2-ethylbenzfchi- 
azolonehydrazone  arc  derived  by  treating  a  hot 
aqueous  solution  of  its  hydrochloride  or  perchlorate 
with  a  solution  of  the  corresponding  SohlfFs  base  in 
dilute  perchloric  acid.  Those  from  methyl  1 -methyl- 
2-quinolonchydrazonecarboxylatc  are  obtained  by 
hydrolysing  the  latter  with  boiling,  fuming  hydro¬ 
chloric  acid  and  adding  a  solution  of  the  requisite 
aldehyde.  The  following  compounds  are  described  : 
2 -ethylbenzihiazolenylhydrazone  of  pyridine-2-aldehyde 
methobromide,  decomp,  (indef.)  234— 237 °3  quinoline-2- 
aldehyde  methoperchlorate ,  decomp,  (indef.)  230—235°, 
and  benzthiazole- 1  -aldehyde  methoperchlorate ,  decomp. 
260—262°;  1  -methyl -2-quinolenylhy  dr  azone  of  quinol- 
ine-2-aldehyde  methoperchlorate,  decomp,  (indef.) 
210—212°;  l-methyl-2-quinolenylhydrazone  of  benz- 
thiazole-1  -aldehyde  methoperchlorate ,  decomp.  253 — 
255°.  ‘  H.  Wren. 

«-Aminophenylhydrazine  and  heterocyclic 
compounds  derived  from  it.  III.  Lengthened 
o-di-derivatives  of  benzene  and  their  ring- 
closure.  P.  C.  Gtjha  and  T.  N.  Ghosh  (J.  Indian 
Chem.  Soc.,  4,  561 — 572). — The  following  compounds 
are  described  :  1  - o - n itrophenyl-A-p- iolylth iosemica rb - 

azide,  m.  p.  176°;  l-o- aminophe  nyl- 4-p  -  iolylth  iosem  i  - 
carbazide,  m.  p.  252—253°  (decomp.) ;  4-p-/oZyZ-3- 
thiol-l  :  4:*dihydrobenz-l  :  2  :  4-lriazine,  m.  p.  182° 
(corresponding  disulphide ,  m.  p.  97 — 98°,  decomp.) ; 

1  -  o  -  nitrophenyl - 4 -  ( 1 '  :  3'  :  4')  -  xylylthiosemicarbazide, 
111  •  P*  112°;  l -o- ami noplmiyl A 41 f  :  3'  :  4 *)-xylyUhio- 
semicarbazide  hydrochloride,  m.  p.  255 — 256°  (de- 
comp,  ) ;  1  -xylyithi oldihydrobenztriazine,  m.  p .  1 73— 


174°;  l-o-nitraphenylA-allyllhiosemicarbazide,  m.  p. 
160°  ;  1  - o-amin ophenylA-allyUh iosemica rba zide  hydro¬ 
chloride,  m.  p.  247—248°  (decomp.) ;  l-phenyllhio- 
carbarn  ido-2-phenylthiosemicarbazidobenzene,  m.  p. 
above  290° ;  1  -p- tolylthiocarbamhlo-2-phenyUhiosemi- 
carbazidobenzene ,  not  melting  at  290°;  1  -xylylthio- 
carbamido-2-phenylihiosemicarbazidobenzene ,  not  melt¬ 
ing  at  290°  ;  1  -allylth  ioca  rba  mi  do-2  -phenylthiosem  i  ca  rb  - 
azidobenzene,  not  melting  at  290°;  L  p  -  iolylth  iocarb  - 
amido^-p-tolylthiosemicarbazidobenzene,  in.  p.  281— 
282° ;  the  substance  (1  or  II),  m.  p.  200° ;  l-carbamido- 
2-phemjlthiosem i carbazidob enzene,  not  melting  at  290° ; 
1  -  phenylcarbamido  -  2 -phenijlthiosemicarbazidobenzene, 
m.  p.  above  290°;  the  substance  III,  in.  p.  145°;  the 
substance  IV  (R==Ph)  as  hydrochloride,  in.  p.  140°; 
the  substance  TV  (R=C7H7)  as  hydrochloride,  not 
melting  at  290° ;  the  substance  V  (R=Ph),  m.  p. 
83—84°;  the  substance  V  (R— allyl),  in.  p.  81—82°; 
1  -o-benzylideneammophcnyl  -  4-phenylthiosemicarbazide , 
m.  p.  168—169°;  l-o-(o ' -nilrobenzylideneaminophenyl- 
4-phenylthiosemica.rbazide,  m.  p.  260° ;  the  substance 
VI  as  hydrochloride,  m.  p.  216-217°. 
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C,  D,  Langford. 

Synthesis  of  nicotine,  and  Nagai’s  work  on 
ephedr ine.  E.  Spath  and  H.  Rketschneider 
(Bcr.,  1928,  61,  [B],  327—334). — Pyrrolid-2-one,  pre¬ 
pared  by  the  reduction  of  succinimide  at  a  lead 
cathode,  is  converted  by  methyl  sulphate  and  sodium 
in  presence  of  benzene  into  1  -methylpyrrolid-2-one, 
b.  p.  82 — 84°/10  mm.,  transformed  by  ethyl  pyridinc- 
3 -carboxylate  in  presence  of  sodium  ethoxide  and 
benzene  into  3' :  1 f -methylpyrrid-2-onyl  3 -pyridyl  ketone , 
b.  p.  152—1 54° /0*02- 0*03  mm.  { picrale ,  m.  p.  154— 
155°).  The  ketone  is  converted  by  hydrochloric  acid 
at  130°  into  3 -pyridyl  y-methylamino-n-propyl  ketone 
(chloropla linale ,  partial  decomp.  180-185°),  which  is 
reduced  by  zinc  dust  in  alcoholic  alkaline  solution 
to  3 -pyridyl-y-amino-n- propylcarbinol  ( chloroplalinate , 
decomp,  306—310°  after  darkening  at  200°  and 
shrinking  at  285°),  With  fuming  hydriodic  acid  at 
100°,  a-3 -pyridyl- S-methylamino-?i-butyl  iodide  is 

formed  from  the  secondary  alcohol  and  passes  in 
alkaline  solution  into  ^-nicotine,  identical  with  the 
base  obtained  by  racemising  Z-nicotinc  sulphate  in 
aqueous  solution  at  200°;  the  picrate ,  m.  p.  217— 
218°,  picrolonate,  m.  p.  238°  (decomp.),  and  2:4:6- 
trinitro-m- tolyloxide,  m.  p.  205—206°  (decomp.),  are 
described.  The  weak  link  in  the  chain  is  the  reduc¬ 
tion  of  the  amino-ketone  to  the  amino-alcohol,  which 
is  accompanied  by  extensive  resinification.  This  can 
be  obviated  by  using  the  catalytic  method  in  aqueous 
suspension  in  the  presence  of  palladised  charcoal. 


Nagars  claim  to  the  elucidation  of  the  constitution 
and  to  the  synthesis  of  ephedrine  (Ben,  1927,  60, 
[A],  173)  is  adversely  criticised.  H.  Wren. 


Synthesis  of  evodianune.  Y.  Asahina  and  T. 
Ohta  (Ber.,  1928,  61,  [B]>  319—321;  of.  A.,  1924, 
i,  665) . — A-Methylantliranilic  acid  is  converted  by 
ethyl  chloroformato  into  N -melhylisalic  anhydride, 

m.  177°,  which  is  transformed  by 


^NUe-CO 
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aniline  and  3-(3-aminocthylindole,  respectively,  into 
o-methylaminobenzanilide,  in.  p.  126°,  and  3-p-o- 
methylaminobenzo ylaminoelhyl indole ,  m.  p.  113°.  The 
indole  derivative  and  ethyl  orthoformate  at  175— 
180°  afford  r-evodiaminc,  in.  p.  278°,  converted  by 
boiling  alcoholic  hydrogen  chloride  into  isoevo  diamine, 
m.  p.  147°.  "  H.  Ween. 


more  strongly  acidic  character  of  the  isoacid  in  com¬ 
parison  with  yohimboaic  acid  is  shown  by  the  separ¬ 
ation  of  the  former  from  solutions  with  pn  4*4, 
whereas  the  latter  requires  pm  4*8  for  separation ; 
this  behaviour,  combined  with  the  different  intervals 
of  time  required  for  crystallisation  of  the  acids,  forms 
a  basis  for  their  ready  separation.  Comparison  of 
the  strengths  of  the  yohimba  acids  with  those  of 
simple  pyridinemonocarboxylic  acids  confirms  the 
position  2  for  the  car  boxy -group  in  yohimbenic  acid 
and  possibly  in  aftoyoliimboaic  acid.  In  tsoyohim- 
boaic  and  yohimboaic  acids  the  carboxy-group  appears 
to  occupy  positions  3  and  4  respectively.  These  views 
receive  support  in  the  physiological  action  of  the 
acids  compared  with  that  of  the  pyridineearboxylic 
acids.  H.  Wren. 


Yohimba  alkaloids.  IV.  G,  Hahn  and  W. 
Btenner  (Ber.,  1928,  61,  [B\  278 — 286;  cf.  A.,  1926, 
1263;  1927,  471).— Decarboxylation  of  yohimbenic, 
isoyohimboaie,  and  yohimboaic  acids  affords  in  each 
case  yohimbol ,  C19H21ON2,  dcconip.  306 — 307 °,  [ajj? 
— 100-0°  in  pyridine,  so  that  the  isomerism  of  the 
t  hree  acids  and  hence  of  the  corresponding  alkaloids 
depends  on  difference  of  position  of  the  carboxv- 
group  in  the  molecule,  alio Yohimboaic  acid,  on  the 
other  hand,  is  deearboxylated  to  an  isomeric  com¬ 
pound,  Ci9H2l0N9,  dccomp.  230°,  [ajK  +144*6°  in 
pyridine.  The  difference  between  the  four  alkaloids 
does  not  appear  profound,  and  it  is  suggested  that 
flftoyohimbine  is  a  hydrogenated  product  of  one  of 
the  three  isomerides.  Yohimbol  (methiodide)  is  also 
obtained  by  decarboxylation  of  quebrachoic  acid  (cf. 
Hahn,  A.,  1927,  888). 

Yohimbenic  acid  methvlbetaine  is  converted  bv 

%■ 

ethyl  alcohol  and  hydrogen  chloride  into  ethyl 
yohimbenate  methochloride,  G23H3l03M2Cb4H20,  which 
is  readily  reconverted  into  the  betaine  by  short  treat¬ 
ment  with  potassium  hydroxide ;  similarly,  formation 
of  the  betaine  takes  place  when  the  additive  product 
from  methyl  iodide  and  yoh  ini  bene  or  ethyl  yohimben- 
ato  is  treated  with  alkali.  Since  a  like  result  is  ob¬ 
tained  with  yohimboaic  acid  methylbctaine  (Spiegel's 
fc*  in ethylyohim boaic  acid  5?),  the  betaine  structure 
of  the  two  compounds  is  regarded  as  established. 
The  attempted  Hofmann  degradation  of  ethyl 
yohimbenate  methylbctaine  affords  ill-defined  pro¬ 
ducts,  but,  under  certain  conditions,  isomerisation 
to  the  corresponding  methyl  ester  takes  place;  this 
type  of  change  has  been  observed  previously  only 
with  oh  betaines,  so  that  the  carboxy-group  in  yohim- 
benie  acid  appears  to  be  in  the  a-position  to  the 
nitrogen  atom.  It  is  highly  probable  that  a  quinoline 
or  at  any  rate  a  pyridine  ring  is  present  in  the 
yohimbene  skeleton  and  the  assumption  is  made  that 
methyl  iodide  or  sulphate  is  added  to  this  ring  nitrogen 
atom,  to  which  the  carboxy-group  stands  in  the 
a-position.  The  acidities  of  the  amino-acids  increase 
in  the  order  yohimbenic,  a ftoy  ohimboaic ,  yohimboaic, 
and  isoyohim boaic,  in  such  a  manner  that  the  differ¬ 
ences  arc  very  marked  between  the  pairs  yohimbenic 
and  alloy ohimboaic  acids,  on  the  one  hand,  and 
yohimboaic  and  Moyohimboaio  acids,  on  the  other, 
whereas  the  difference  between  the  individual 
members  of  the  same  pair  is  slight  but  distinct.  The 


Alkaloids  of  Cory  (lulls  cava.  XI,  Constitution 
of  bulboeapnine.  E.  Spath,  H.  Holter,  and  R. 
Posega  (Ber.,  1928,  61,  [I?j,  322 — 327). — Oxidativo 
degradation  of  bulboeapnine  under  varied  conditions 
confirms  the  constitution  (I)  assigned  to  the  alkaloid 
.v  by  Gadamer  (A.,  1911,  i, 

Y  A  1012  and  previous  abstracts). 

-  ^ Oxidation  by  nitric  acid  of 

nX  Y  tho  methiodide  of  the  meth- 

X  2  !  ( n  ine  base  obtained  by  the 

’  Emde  degradation  of  bulbo- 

OMck  \  jl  capnino  yields  benzene - 

1  :  2  :  3  :  4  -  tetracarboxylic 


acid,  in.  p.  233—236°  (decomp,),  identical  with  tho 
acid  prepared  similarly  from  thebe  none  and  identified 
as  the  methyl  ester,  m.  p.  129°.  Gentle  oxidation 
of  bulboeapnine  by  potassium  permanganate  in 
alkaline  solution  affords  hydroxyhydrastinine,  m.  p. 
96—97°.  Bulboeapnine  methyl  ether,  m.*  p.  129— 
130°,  is  converted  by  permanganate  into  hemipinio 
acid  (identified  as  the  anhydride  and  ethylimide) 
and  2  :  3  -  rnethylenedioxy  -  2 f  ;  3'  -  dhnethoxy diphenyl  - 
5:6:  &  -tricarboxylic  add ,  m.  p.  258—260°  (decomp.) 
(< anhydride ,  m.  p.  266—267°).  Bulboeapnine  ethyl 
ether,  from  the  alkaloid  and  diazoethane  in  alcohol- 


ether,  is  oxidised  to  4-methoxy-3-ethoxybenzene- 1  :  2- 
di carboxylic  acid,  thus  establishing  tho  relative 
position  of  tho  hydroxy-  and  methoxy-groups  in 
bulboeapnine.  The  possibility  that  the  groups  are 
in  the  5  :  6-position  in  nucleus  (I)  (see  formula)  is 
not  excluded,  but  is  unlikely  if  the  constitution  of 


analogous  alkaloids  is  taken  into  account. 

H.  Wren. 


Opium  alkaloids.  EX,  Constitution  of  proto- 
papaverine  and  synthesis  of  d I- codamine.  E. 
Spath  and  H.  Epstein  (Ber.,  1928,  61,  [S], 
334 — 343 ;  cf.  A.,  1927,  1 63). — Protopapaverine, 
C19Hj904N,  m.  p.  279 — 2S0°,  is  prepared  by  tho 
thermal  decomposition  of  papaverine  hydrochloride 
at  235°  and  subsequently  at  215—216°  (cf.  Hesse, 
A.,  1903,  i,  773 ;  Pictet  and  Kramers,  ibid.,  358). 
It  is  not  a  partly  demethylated  papaverine,  since 
the  alkaloid  is  not  re-formed  by  treatment  with 
diazomethane.  Contrary  to  previous  assumption,  it 
contains  only  two  methoxy-groups,  the  third  methyl 
radical  being  attached  to  nitrogen.  Reduction  of 
protopapaverine  by  tin  and  hydrochloric  acid  followed 
bv  treatment  of  the  base  with  diazo methane  affords 


dJ-laudanosine,  thus  establishing  the  close  similarity 
of  the  skeletons  of  papaverine  and  protopapaverine. 
Its  solubility  in  alkali  hydroxide  establishes  the 
presence  of  at  least  one  hydroxy-group.  Oxidation 
of  protopapaverine  by  permanganate  affords  veratric 
acid,  whilst  treatment  with  diazomethane  gives  the 
substance  (I)  (R=Me)  (ef.  Decker  and  others,  A., 
1908,  i,  204;  1913,  i,  289;  Spath  and  Epstein,  loc. 
cii.)}  reduced  to  ^-laudanine.  The  constitution  (I) 
(R= H)  is  therefore  ascribed  to  protopapaverine. 


O 

OR 


e  jNMc 
CH., 

A’ 

!a0Mc 

OMc 


OR'AA 

-  °AV!hMC 


9Hs 

f\  <».) 

L  l-OMo 

OMe 


Protopapaverine  is  converted  by  methyl  iodide 
into  1  -hydroxy  ~§-mellwxy- 3 '  ;  4? -dinXeihoxybenzylim- 
quinoline  methiodide^  which,  when  converted  into  the 
corresponding  methochloride  and  then  reduced  with 
tin  and  hydrochloric  acid,  gives  riK-codaminc  ( picratc > 
m.  p.  187—188°).  The  identity  of  the  base  is  con¬ 
firmed  by  its  methylation  to  r-laudanosine  and  oxid¬ 
ation  of  its  ethylated  product  to  1  -koto-6-mothoxy- 
7 -ethoxy- 2-methyl- 1  :  2  :  3  :  4~tetrahydroi>oquinolinc. 

In  addition  to  protopapaverine  (41%),  the  thermal 
decomposition  of  papaverine  hydrochloride  affords 
29%  of  the  hydrochloride  of  the  base  (I)  (R=Me), 
about  10%  of  the  isomeric  compound  (II)  (R=Mc), 
and  probably  about  10%  of  the  substance  (II) 
(R=H).  The  latter  compounds  have  not  been 
isolated  as  such  but  as  their  reduction  products, 
dl-c odamine  and  G  :  7-dihydroxy-3'  :  4'“dimethoxy» 
benzyl-2-metiiyhboquinoline.  The  latter  base  is 
oxidised  to  veratric  acid  and  converted  by  diazo¬ 
methane  into  r-laudanosine,  m.  p.  114 — 115°.  Ethyl¬ 
ation  with  diazo ethane  followed  by  oxidation  gives 
4  :  5-diethoxybenzene- 1  :  2-diearboxylic  acid,  identi¬ 
fied  as  the  ethyl i m ide,  in.  p.  199—200°,  For  purposes 
of  comparison,  m-hcmipinic  acid  is  demcthylatcd  by 
hydriodic  acid  (d  1*7)  at  100°  to  4:  5-dihydroxy - 
benzene- 1  :  2-diearboxylic  acid  and  then  converted 
by  diazoethane  into  4  :  5- diethoxy  benzene- 1  :  2-dicar b- 
oxylic  mid ,  m.  p,  165—166°  (doeomp.),  from  which 
the  corresponding  anhydride  m,  p.  157—158°,  and 
eikylimide,  m.  p,  199 — 200°,  are  derived, 

H.  When, 

Constitution  of  i sochondodendrine .  F.  Faltis 
and  A.  Thollee  (Ber.}  1928,  61,  [B],  345—355).— 
Oxidation  of  the  product,  CI8H1C03,  obtained  from 
t  mch ond od end rine  by  a  combination  of  the  Emde 
and  Hofmann  methods  of  degradation  has  yielded 
an  acid,  C12H50(0Me)2(C0JEf)3,  derived  from  di¬ 
phenyl  ether  and  converted  by  fusion  with  potassium 
hydroxide  into  p-hyd ro xy benzoi e  acid  (cf.  Faltis  and 
Neumann,  A,,  1.922,  i,  569).  Direct  comparison  shows 
the  acid  not  to  be  identical  with  3 : 4'-carboxy~ 
phenoxv -  5  :  6 -dimethoxy  benzene  - 1  :  2  -  dicar  boxy  lie 
add.  Since  the  isomeric  acids  theoretically  possible 
are  not  synthetically  available,  attention  has  been 
IF 


directed  to  the  synthetic  dimethoxydicarboxylic 
acid  for  purposes  of  comparison  with  the  acid  pro¬ 
duced  from  the  tricarboxylic  acid  and  hydriodic  acid 
(loc.  tit.).  Methyl  3 -hydroxy-4  :  5-dimethoxy  benzoate 
is  converted  into  its  sodium  derivative,  which  is 
heated  with  methyl  p-bromobenzoate,  copper  powder, 
and  copper  acetate  at  180—200°,  whereby,  after 
hydrolysis,  3 -p -carboxyphenoxyA  ;  o -dimetkoxybenzoic 
[2  :  % -dimethoxy diphenyl  ether  5  :  4 * -dicarboxylic}  acid, 
m.  p.  21.7 — 21.8°,  is  produced,  identical  with  the  acid 
derived  from  tsochondodendrine ;  the  non -crystalline 
methyl  ester  is  described.  Similarly,  using  o-bromo- 
benzoic  ester,  the  isomeric  3 - o - mrboxyphen oxyA  :  5- 
dimethoxybenzoic  [2  :  3 -dimeikoxtjdiphenyl  ether  5  :  2'~ 
dicarboxylic]  acid)  m.  p.  228*5 — 229°  (methyl  ester,’ 
m,  p.  72 — 73d),  is  obtained ;  fusion  with  potassium 
hydroxide  gives  salicylic  acid  unaccompanied  by 
p-  hydroxy  benzole  acid.  Since  migration  of  the 
carboxy -group  is  not  observed,  the  “  degradation 
acid  ”  cannot  contain  the  of-earboxyphenoxy-group. 
The  reactions  of  the  other  product  of  the  alkaline 
fission  of  the  isomeric  acids  are  identical  with  those 


of  the  similar  product  from  the  degradation  acid.” 
x.  n  pr.  There  is  therefore  no  reason  to 
^  assume  that  the  latter  is  not 
OMc/  Y  ^CH2  derived  from  pyrogallol  (cf.  loc. 

L  -l  /NMe  tit.).  The  constitution  (I)  can 
A  ^  therefore  almost  certainly  be 

v  Xty  assigned  to  methy  hsochondo  - 

H  7.  dendrine.  Confirmation  of  this 
0  J  '  d  conception  is  found  in  the  observ¬ 
ation  that  the  degradation  product  (II),  obtained  by 
reduction  of  the  hydromethine  prepared  from  the 
alkaloid  by  Emdc  and  Hofmann’s  method  (loc.  cii.), 
is  converted  by  mild  oxidation  into  the  carboxylic 
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acid  (III)  (barium  salt;  methyl  ester,  m.  p.  252— 
253°),  which  does  not  yield  p -hydroxybenzoic  acid 
when  fused  with  potassium  hydroxide.  The  un¬ 
usually  high  m.  p.  and  the  value  obtained  for  the 
mol.  wt.  of  a-methyldihydroisoehondodendrimethine 
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and  cc -  me  t  hy  Ksoeho  nd  odend  ri  meth  ine  by  Rast’s 
method  suggest  a  complex  constitution  for  the  parent 
alkaloid,  but  chemical  evidence  is  adduced  in  favour 
of  the  simple  composition  Gl8H1«)03N ;  the  pheno¬ 
mena  of  association  appear  to  be  characteristic  of  the 
peculiar  oxygen  ring  system.  H.  Wren, 

p * Arsinophenoxyace tie  acid.  CL  S.  Palmer  and 
E.  B.  Kesteb  (Or g  Syntheses,  1927,  7,  4— 5).— The 
product  of  interaction  of  sodium  hydroxide,  p-hydr- 
oxyphenylarsinie  acid,  and  chloroacetic  acid  is  treated 
with  hydrochloric  acid,  A.  A,  Eldridge. 

Pure  arsenobenzene  and  the  molecular  com¬ 
plexity  of  arsenobenzene  and  arsenome thane. 
CL  S,  Palmer  and  A.  B.  Scott  (J.  A. men  Oh  cm.  Soe., 
1.928,  50,  536—54 1 ) .—Pure  arsenobenzene,  m.  p. 
195°.  prepared  by  a  modification  of  the  method  of 
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Binz,  Bauer,  and  Hallstein  (A.,  1920,  i,  401),  is 
unimoleeular  in  boiling  carbon  disulphide,  but  partly 
associated  in  boiling  benzene  (cf.  Miehaelis  and 
Schafer,  A,,  1913,  i,  783),  and  probably  bimoleeular 
in  molten  naphthalene.  Both  the  yellow,  liquid  and 
red,  solid  modifications  of  arsenoraethane  appear  to 
exist  as  (MeAs)r  in  boiling  carbon  disulphide. 

F,  G.  Willson. 

Manufacture  of  organic  compounds  of  arsenic 
f ox az inear sinic  acids].  G.  Newbery,  and  May 
and  Baker. — See  B.,  1928,  211. 

Arsenical  derivatives  of  quinoline.  S.  Berlin - 
aozzi  (Annali  Chim .  AppL,  1928,  18,  31-36).- — 
When  coupled  with  diazotised  arsanilic  acid  deriv¬ 
atives,  liydroxyquinolines  yield  the  following  red 
or  brown  hydroxyazo- compounds,  which  are  being 
examined  as  to  pharmacological  properties  :  2- Methyl- 
S-azoA-hydroxyquinoline-ip-pkenylarsinic  acid  (not 
melted  at  300°),  5 - azo - 8 - hydroxyquinol ine-p-ph enyl - 
arsinic  acid ,  2  -ph  enyl  -  4-  azo- 3  -  hydroxyquinoline- p  - 
phenylarsinic  acid ,  and  2-methylA-(izo-3-hydroxyquin- 
oline - p - phenyla rs inic  acid .  All  of  these  acids  give  red 
colorations  with  concentrated  sulphuric  acid. 

T.  EL  Pope. 

[Preparation  of]  triphenylstibine .  G.  S.  Hiers 
(Org.  Syntheses,  1927,  7,  80 — 82). 

Cyclic  organo-metallic  compounds.  V. 
Phenoxselenine  and  phenoxthionine  from 
phenoxtellurine .  SelenyMum  and  tMonylium 
compounds,  H.  D.  K.  Drew  (J.C.S.,  1928,  511 — 
524). — When  phenoxtellurine  or  its  derivatives  (with 
the  exception  of  nitro-compounds)  are  heated  with 
sulphur  or  selenium,  the  tellurium  is  replaced  by 
these  elements  and  the  analogous  phenoxthionine  or 
phenoxselenine  is  obtained.  These  form  mixed 
crystals  and  yield  -ylium  compounds  analogous  to 
the  tellurylium  salts.  Thus  when  phenoxtellurine 
is  boiled  with  sulphur  it  yields  phenoxthionine,  m.  p. 
58°  unchanged  (Mau timer,  A,,  1906,  i,  447,  gives 
60 — 61°),  contaminated  with  6 — 7%  of  unaltered 
phenoxtellurine,  from  which  it  m  separated  by 
addition  of  a  few  drops  of  bromine  to  its  chloroform 
solution  and  subsequent  treatment  with  acetone  and 
ether.  It  is  converted  by  hydrogen  peroxide  in 
glacial  acetic  acid  into  phenoxthionine  oxide,  m.  p. 
158 — 159°,  whilst  prolonged  action  of  the  reagent 
yields  the  dioxide ,  m.  p.  147 — 148°.  Phenoxselenine , 
in.  p.  87—88°,  is  obtained  in  a  similar  manner.  The 
original  complex,  composed  of  phenoxselenine  (2  mo  Is.) 
and  phenoxtellurine  (1  mol,),  is  separated  by  boiling 
the  mixed  dibromides  with  acetone  and  treating  the 
residue  with  ether,  the  phenoxtellurine  dibromide 
being  insoluble.  When  treated  with  the  appropriate 
halogen  in  chloroform  solution  it  yields  a  dichloride , 
m.  p.  127°  (decomp.),  and  dibromide,  m.  p.  147 — 
148"  (decomp,).  Oxidation  with  hydrogen  peroxide 
converts  it  into  phenoxselenine  dihydroxide,  which 
readily  loses  1  mol.  of  water,  yielding  the  oxide,  m.p. 
171—172°,  which  is  quantitatively  converted  into 
phenoxselenine  by  heating  it  above  its  m.  p.  The 
intensely  coloured  solutions  of  phenoxthionine  in 
sulphuric  (or  phosphoric)  acid  are  due  to  the  presence, 
not,  as  suggested  by  Hilditch  and  Smiles  (J.C.S., 
1911,  99,  408),  of  thioniura  salts,  but  of  the  thionylium 
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compound  (annexed  formula),  since  by  subsequent 

decomposition  with  ice,  half  the 
phenoxthionine  is  recovered  as 
oxide  (donor)  and  half  un¬ 
changed  (acceptor).  Cautious 
dilution  of  the  corresponding 
solution  of  phenoxselenine  in 
concentrated  sulphuric  acid 
yields  copper-red  crystals  of  pure  triph enoxselenylium 
dibi sulphate  sulphuric  acid  dihydrate  (changing,  in  a 
sealed  tube,  at  155°  and  m.  p.  168°),  of  analogous 
structure  to  the  corresponding  tellurylium  compound 
(cf.  following  abstract),  and,  subsequently,  a  mixture 
of  this  with  dark  purple  crystals.  Crystallisation  of 
this  mixture  from  acetic  acid  containing  a  few  drops 
of  sulphuric  acid  yields  the  pure  copper-red  com¬ 
pound,  which  is  decomposed  quantitatively  by  cold 
water  into  sulphuric  acid,  phenoxselenine,  and  its 
oxide.  Decomposition  with  ice  of  the  violet  solution 
obtained  by  dissolving  phenoxthionine  oxide  in  sulph¬ 
uric  acid  yields  phenoxthionine,  the  tendency  towards 
the  formation  of  thionylium  salts  being  sufficiently 
great  to  cause  the  sulphuric  acid  to  act  either  as  an 
oxidising  or  a  reducing  agent  as  required.  Mechan¬ 
isms  of  the  various  reactions  are  given.  It  is  deduced 
that,  in  their  compounds,  sulphur  may  be  associated 
with  18  or  20  electrons,  selenium  with  36  or  38,  and 
tellurium  with  54  or  56,  the  tendency  to  become 
associated  with  the  higher  number  increasing  in  this 
order.  An  attempt  is  made  to  interpret  the  quin- 
by  drones  on  a  carbonyl  him  structure,  quinhydronc 

<!>€> 

its  generator,  quinnl,  being  regarded  os  able  to 

y=\ 

assume  the  carbonium  structure  Ha  Q— NOH. 

J.  W.  Baker. 


itself  being  formulated  as  HQq  Q-  \ — I— Q  ^QH, 


Cyclic  organometallic  compounds.  IV.  Tell¬ 
urylium  compounds.  H.  D.  K.  Drew  (J.C.S., 
1928, 506 — 510). — The  author's  method  of  ascertaining 
the  relative  proportions  of  donor  and  acceptor  in 
the  molecule  of  a  tellurylium  compound  (A.,  1927, 
164)  has  been  improved  to  give  quantitative  results, 
and  its  application  to  the  compounds  previously 
described  { loc .  cit.)  proves  the  correctness  of  the 
formulae  assigned  except  in  the  case  of  the  compound 
previously  described  as  diphenox tellurylium  hydroxy- 
bisulphate  monohydrate,  obtained  by  crystallising 
diphenoxtelluryli um  dibisulphate  or  its  complex 
with  2  mols.  of  sulphuric  acid  from  glacial  acetic 
acid.  This  is  really  triphenoztellu rylimn  dibisulphate. 

An  expanded  formula 

tor  fins  is  suggested  in  which  the  three  tellurium  atoms 
are  held  together  by  four  electrons.  There  exists, 
therefore,  a  series  of  compounds  of  the  type 
[RJ(HSO.|)2  in  which  x  may  be  1,  2,  or  3,  some  of 
which  have  addenda  of  water  or  sulphuric  acid 
molecules.  The  compound  of  m.  p.  59°  described 
by  Thomason  and  Drew  (A.,  1927,  267}  as  a  com¬ 
plex  of  phenoxtellurine  and  chlorome thy Iphenox - 
tell  urine  has  been  separated  into  these  components 
by  fractional  precipitation  of  its  chloroform  solution 
with  bromine,  Phenoxtellurine  dibromide  separates 
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first  and  then  the  dibromide ,  in.  p.  315°  (decomp.), 
of  chloromethylphenoxtellurine,  m.  p.  46—47°  [di¬ 
chloride,  m.  p.  300°  (decomp.) ;  diacetate,  m.  p,  230 — 
232°  (decomp.) ;  disulphate;  di-tx-bromocamphor--’- 
sulphonate  which  could  not  be  purified  owing  to  its 
tendency  to  hydrolyse],  which  is  obtained  from  the 
di bromide  by  reduction  with  potassium  metabi¬ 
sulphite,  and  from  which  a  tellurylium  compound 
was  obtained.  J.  W.  Baker. 

ci/cfoTelluropentane.  G.  T.  Morgan  and  H. 
Burgess  (J.C.S.,  1928,  321 — 329). — The  action  of 
aluminium  telluride  on  as -pentam ethylene  dihalides 
under  varying  conditions  according  to  the  halide 
employed,  yields  cyclo ielluropentane,  b.  p.  82 — 83°/ 
12  mm.,  44— 45°/l— 2  mm.,  in  accordance  with  the 
equation  Al2Tc3 + 3CH2X- [CH2]3-CH2X= 3C5Hlo:Te + 
2 A 1X3  (X— 01,  Br,  or  I),  but  this  product  is  not 
isolated  at  this  stage,  since  it  interacts  with  more 
of  the  pentamethvlene  dihalide  to  yield  compounds 
of  the  type  C5H10:TeX-CH2*[CHo].pCH2X  (I)  and 
C5Hlo:TcX*CH2»[GH2]3*CH2’TeX:C5H10  (II).  A  small 
amount  of  the  cycfotelluripentane  dihalide, 
C5H10ITeX2,  is  also  obtained  in  the  ease  of  the 
bromine  and  iodine  compounds,  but  this  is  best 
prepared  by  the  addition  of  halogen  to  the  com¬ 
pounds  (I)  or  (II)  or  their  products  of  thermal  decom¬ 
position  (below).  Thus  are  obtained :  1  -t-chloroamyl- 
oyolotelluripentane-l-chloride,  m.  p.  149—151°,  -1- 
bromide,  in.  p.  143—145°,  and  -l -iodide,  m.  p.  135— 
136°,  resolidifying  almost  immediately  and  then 
having  m.  p.  197—198°;  pentamethylene-at-biscyolo- 
telluripcntane-l  :  V -dichloride,  decomp.  224 — 225°, 
-1  :  V -dibromide,  exploding  on  rapid  heating,  and 
-1  :  I'-di-iodide,  m.  p.  216 — 217°  (decomp.),  cyclo - 
Telluripentane- 1  :  l -dichloride,  m.  p.  106—107°  (di¬ 
chromate),  is  prepared  either  by  thermal  dissociation, 
or  by  the  action  of  a  slight  excess  of  chlorine,  from 
(I).  The  corresponding  -1  :  \ -dibromide,  m.  p.  105— 
107°,  is  best  prepared  by  heating  either  (I)  or  (II) 
to  160 — 190°/25 — 30  mm.  and  the  action  of  excess 
of  bromine  on  the  cyclo  tell  uropentane  thus  liberated, 
or  by  the  direct  action  of  bromine  on  (I)  in  carbon 
tetrachloride  solution.  By  treatment  with  bromine 
in  carbon  tetrachloride  it  yields  the  corresponding 
-1  :  l-bisperbromide,  m.  p.  102—104°.  The  -1  :  l-di- 
iodide,  m.  p.  135—136°,  which  is  obtained  in  two 
forms,  one  deep  red  with  purplish-blue  reflex  (stable) 
and  the  other  orange,  transformation  of  the  latter 
into  the  former  occurring  slowly  at  the  ordinary 
temperature,  and  at  105"  on  heating,  is  obtained  by 
addition  of  iodine  to  cydotelluropentanc  in  carbon 
tetrachloride.  By  reduction  with  potassium  meta- 
bisulphite  in  aqueous  solution,  cyclotell uripentane- 
1,  :  1 -dibromide  is  converted  into  c?/clotelluropeiitane 
(above), which  must  be  distilled  in  an  inert  atmosphere, 
smee  it  is  rapidly  oxidised  either  by  air  or  hydrogen 
peroxide  to  eyclotelhiripentane- 1  :  l -dioxide,  -f  B20, 
a  white,  amorphous  powder  which  explodes  on  rapid 
heating.  J.  W.  Baker. 

Valency  problem  of  boron*  III.  Valency 
phenomena  of  boron  in  boron  triei/clohexyl  and 
boron  tri-p-tolyl.  E.  Krause  and  H.  Polack 
(Ben,  1928  ,  61,  [B],  271—276;  cf.  A„  1922,  i,  694; 
1924,  i,  436;  1926,  628). — Boro?i  tri-p-tolyl,  m.  p. 


above  175°,  resembles  boron  triphenyl  in  that  it  is 
sensitive  towards  air  but  forms  stable  additive  com¬ 
pounds  with  nitrogenous  bases  which  arc  indifferent 
towards  oxygen ;  the  substances  B(C-H7)1,NH3,  111,  p. 
225—226°  in  a  sealed  capillary;  B(C7H-)3,C5H5N, 
m.  p.  201 — 202°,  and  B(C7H7)3,C5H,  tN,  m.  p.  202° 
after  softening,  are  described.  Like  the  phenyl  deriv¬ 
ative,  boron  tri-p~tolyl  reacts  with  sodium  and 
potassium,  but  the  products  crystallise  with  difficulty. 
Boron  tricyclohexyl,  m.  p.  98—100°,  is  much  more 
sensitive  to  air  than  the  phenyl  compound.  Its 
additive  compounds  with  ammonia,  B(C6Hn),NH3, 
m.  p.  105 — 106°,  and  pyridine,  B(C6H11)3,C6H5N,  are 
readily  affected  by  atmospheric  oxygen,  whereas  the 
compound  B(CGHu)3,C5HnN,  m,  p,  135—136°,  is 
stable  when  solid,  but  rapidly  oxidised  when  dissolved. 
Like  boron  tri-?i-propyl,  m.  p.  —56°,  it  does  not 
react  with  the  alkali  metals.  H.  Wren. 

Anhydro  -  2  -  hydroxymercuri  -  3  -  nitrobenzoic 
acid.  F.  C.  Whitmore,  P.  J.  Culhane,  and  H.  T. 
Neher  (Org,  Syntheses,  1927,  7,  1 — 3). — Experi¬ 
mental  details  for  the  preparation  of  anhydro-2- 
hydroxymercuri-3-nitrobcnzoic  acid  from  sodium 
3-nitrophthalate  and  mercuric  acetate  arc  recorded. 

A.  A.  Eldridge. 

Proteins.  V.  Glutamic  acid.  0.  Okinaka 
(Sexagint  [Osaka  celebration],  Kyoto,  1927,  27 — 59). 
Glutamic  acid  probably  plays  an  important  part  in 
the  metabolism  of  proteins  in  plants.  Ethyl  glut¬ 
amate  passes  readily  into  ethyl  pyrrolidine  - 1  -carb- 
oxylate  and  the  free  acid  gives  the  corresponding 
acid;  this  reaction  is  accelerated  by  heat  or  dilute- 
alkali  but  retarded  by  excess  of  strong  acid  or  alkalis. 
The  reaction  does  not  go  to  completion  but  attains  an 
equilibrium.  The  optical  properties  of  its  solutions 
of  various  values  indicate  that  the  acid  exists 
normally  to  some  extent  in  the  form  of  an  internal  salt 
and  this  is  probably  the  first  step  in  the  formation  of 
the  pyrrolidinecarboxylic  acid.  C.  D.  Langford. 

Combination  of  gelatin  with  organic  bases. 
A.  Petr un kin  and  M.  Petrunkin  (Arch.  Sci.  bioL, 
1927,  27,  219— 234) —See  this  voL,  190. 

Degradation  of  gelatin  with  acetic  anhydride. 
A.  Fodor  and  C.  Epstein  (Z.  physiol.  Chem.,  1927, 
171,  222 — 241). — Various  crystalline  products,  very 
hygroscopic  and  varying  in  solubility  in  alcohol, 
have  been  obtained  from  the  syrupy  product  of  the 
degradation  of  gelatin  with  boiling  acetic  anhydride. 
Investigations  were  confined  to  the  more  soluble 
portions  over  the  range  [«J j?  —76*92°  to  —101*4°. 
These  are  identified  by  their  chemical  behaviour, 
mol.  W't.,  and  analysis  as  :  hydro xyprolylalanine, 
C8H14N804f  [«]g  -76*92°;  {C8H14N204}4  (poly¬ 
merised  hydroxyprolylalanine,  ?),  [<%]'$  —78*2"'; 

4(C8H14N204),3H20,  [ajg  —78*2° ;  4(C8H14N204),H20, 
[a],J0  —88*8° ;  and  (hydroxyprolylalanine  +  3 -hydroxy - 
prolylglyeine  — 3H20),  [aj{?  —101*4°.  Depolymeris¬ 
ation  of  these  by  barium  hydroxide  or  by  sodium 
hydroxide  to  dipeptide  and  amino-aeid  furnishes 
evidence  on  which  suggested  structural  formulae  for  the 
polymer  ides  are  based.  J.  Stewart  . 

Decomposition  of  soya-bean  protein.  V .  De¬ 
composition  of  soya-bean  protein  by  sulphuric 
acid.  VI.  Decomposition  of  soya-bean  pro- 


tern  by  organic  acids.  VII.  Decomposition 
by  Japanese  acid  clay.  M.  Masking  and  T, 
Shishido  (J.  Soc.  Chem.  Ind.  Japan,  1927,  30,  552— 
660,  561 — 664,  565—568  ;  cf.  A.,  1927,  474) —V. 
Soya  bean  from  which  oil  had  previously  been  extracted 
with  light  petroleum  was  treated  for  6  hrs,  with  dilute 
sulphuric  acid  (1 — 20%)  at  4*7  atm.  The  action  of 
the  acid  was  much  more  rapid  and  the  amounts  of 
ammonia  and  amino -nitrogen  formed  were  much 
larger  than  at  atmospheric  pressure.  The  amount 
of  nitrogen  appearing  as  ammonia  increased  with 
increasing  time  of  treatment,  reaching  11-63 — 20*05%. 
of  the  total  nitrogen  at  the  end  of  6  hrs.  With  20% 
sulphuric  acid  the  amount  of  amino-nitrogen  formed 
increased  rapidly  at  first,  reached  a  maximum 
(about  80%  of  the  total  nitrogen),  and  then  decreased 
gradually  to  about  60%  at  the  end  of  6  hrs.  With 
more  dilute  acid  no  maximum  was  found, 

VI.  When  soya-bean  protein  was  treated  with 
acetic,  lactic,  citric,  tartaric,  or  oxalic  acid  for  several 
hours  at  2*66 — 5-S  atm.,  the  ammonia-nitrogen 
liberated  was  nearly  the  same  in  every  case  (10 — 13% 
of  the  total  nitrogen).  The  amino-nitrogen  liberated 
varied  from  3*1  to  25-1%  of  the  total  nitrogen, 
according  to  the  acid  used,  and  increased  in  the  order  : 
acetic,  lactic,  citric,  tartaric,  oxalic  acid, 

VII.  When  soya -bean  protein  was  heated  under 

pressure  with  acid  clay  and  water,  or  with  acid  clay 
and  sodium  chloride  solution,  the  am monia-nitrogen 
and  amino -nitrogen  liberated  was  about  8*5%  and 
about  5%  of  the  total  nitrogen,  respectively.  With 
acid  clay  and  hydrochloric  acid  the  amount  of  amino- 
nitrogen  liberated  was  somewhat  less  than  with  the 
acid  alone.  Y.  Nagai. 

Nitrogen  distribution  of  soya-bean  protein. 
M.  Hashing  and  S.  Nishimura  (J.  Soc.  Chem.  Ind. 
Japan,  1027,  30,  607 — 610). — The  nitrogen  distrib¬ 
ution  of  several  varieties  of  soya -bean  protein  has  been 
determined  by  the  Van  Slyke  method.  Y.  Nagai. 

Purification  of  soya-bean  protein,  M.  Masking 
(J.  Soe,  Chem.  Ind.  Japan,  1927,  30,  610 — 617). — 
Soya  bean,  from  which  oil  had  previously  been 
extracted  with  light  petroleum,  was  treated  with 
various  solvents  to  remove  constituents  other  than  the 
protein.  Methyl  alcohol  proved  best.  The  amount 
of  extraction  increased  with  temperature.  Extraction 
by  methyl  or  ethyl  alcohol  at  67—68°  or  at  82—83° 
was  almost  complete  in  1  hr.  Soya- bean  protein 
purified,  with  methyl  alcohol  is  no  longer  hygroscopic,  is 
odourless,  and  has  only  a  light  colour.  Y,  Nagai, 

Behaviour  of  proteins  with  alkali  with  some 
conclusions  in  regard  to  their  structure.  J. 
Tillmans  and  P.  Hibsch  (Biochem.  Z.,  1928,  193, 
216 — 236). — The  changes  of  “  molecular  binding 
power,  of  egg-albumin  and  gliadin  solutions  on 
addition  of  acids  and  alkalis  is  investigated.  These 
proteins,  especially  gliadin,  have  very  low  8  values, 
but,  the  latter  increases  considerably  on  adding  sodium 
hydroxide  (especially  in  the  case  of  albumin),  due  to 
the  liberation  of  new  acid  and  basic  groups,  the 
strengths  of  which  correspond  with  those  of  peptides. 
Peptides,  however,  are  only  difficultly  attacked  by 
sodium  hydroxide  and  the  results  favour,  therefore, 


the  ring  (diketopiperazine)  rather  than  the  peptide 
structure  of  the  proteins.  Although  the  8  values  for 
albumin  increase  much  more  quickly  than  for  gliadin, 
the  final  values,  after  more  prolonged  digestion  with 
alkali,  are  bigger  for  glia-din  than  for  albumin. 

P.  W.  Cltjtterbuck. 

Rapid  determination  of  carbon*  nitrogen ,  and 
hydrogen  in  organic  compounds,  R.  Vandoni 
and  M.  Algbain  (Bull.  Soc.  ehim.,  1928,  [ivj,  43, 
255 — 260). — A  modified  Dumas  apparatus  is  described 
for  the  volumetric  determination  of  carbon  and 
nitrogen  at  the  same  time.  The  combustion  is  carried 
out  using  oxygen  in  slight  excess  of  the  calculated 
amount,  and  the  apparatus  is  arranged  so  that  the 
gaseous  products  can  be  passed  over  heated  copper 
oxide  as  many  times  as  are  necessary  for  complete 
burning,  A  similar  apparatus  is  described  for  the 
gravimetric  determination  of  hydrogen.  The  methods 
arc  quick  and  give  trustworthy  results.  H.  Burton. 

Determination  of  halogens  in  organic  com¬ 
pounds.  ML  Pboner  (Rocz.  Farm.,  1926,  4,  99 — ■ 
106 ;  Chem.  Zentr.,  1927,  ii,  1596). — The  method  is 
specially  suitable  for  naphthalene  derivatives,  terpenes, 
and  heterocyclic  compounds.  The  substance  (0*1 — 
0*2  g.)  is  slowly  warmed  with  95%  alcohol,  and  small 
pieces  of  sodium  (1  g.)  are  added ;  the  mixture  is 
warmed  with  30%  hydrogen  peroxide  solution  (5  c.c.) 
until  evolution  of  oxygen  ceases,  acidified  with  nitric 
acid,  reduced  with  sodium  sulphite,  warmed,  and  the 
chloride  precipitated  with  silver  nitrate. 

A.  A.  Eldridge. 

Determination  of  selenium  in  organic  com¬ 
pounds.  W.  E.  Bradt  and  R.  E.  Lyons  (Proc. 
Indiana  Acad.  ScL,  1926,  36,  195 — 201). — The 
(halogen-free)  substance  is  heated  with  nitric  acid  in 
a  sealed  tube,  the  solution  being  made  alkaline  with 
potassium  hydroxide  (free  from  halide),  slightly  acid 
with  nitric  acid,  and  then  neutral  with  excess  of  zinc 
oxide,  and  finally  titrated  with  siver  nitrate  in  presence 
of  sodium  chromate.  Chemical  Abstracts. 

Thalleioqumine  reaction.  B.  Olszewski  (Rocz. 
Farm.,  1926,  4,  119 — 130 ;  Chem.  Zentr.,  1927,  ii, 
1598). — Optimally,  1  mol.  of  quinine  is  treated  with 
4 — -8  atoms  of  bromine  for  15  see.  In  the  micro- 
reaction,  the  precipitate  is  dissolved  in  30%  acetic  acid, 
the  acid  removed  by  evaporation,  and  the  residue, 
after  dissolution  in  water,  treated  with  1  drop  of  dilute 
bromine  water.  A.  A.  Eld  ridge. 

Determination  of  the  isoelectric  point  of  amino  - 
acids,  asparagine,  or  glycine.  M.  D.  Bach  (Bulk 
Soc.  Chim.  bioL,  1928,  9,  1233— 1243).— The  com¬ 
pound  to  be  examined  is  added  in  equal  amounts  to 
each  of  a  series  of  tubes  containing  suitable  buffer 
solutions  chosen  so  as  to  extend  over  a  range  of  pR 
including  the  isoelectric  point  required.  An  identical 
set  of  buffer  tubes  is  also  prepared  to  which  none  of  the 
compound  is  added.  By  electrometric  methods  or 
by  the  addition  of  a  suitable  indicator  to  each  of  the 
two  sets  of  tubes  the  particular  pH  is  found  which  is 
such  that  the  addition  of  the  compound  causes  no 
change  in  hydrogen- ion  concentration.  By  this 
method  it  has  been  found  that  the  isoelectric  points  of 
glycine  and  of  asparagine  are  at  pn  4%3  and  5*8* 
respectively.  W.  O.  Kermack. 
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Glycerol  and  potassium  hydroxide  in  the . 
microscopical  detection  of  Mood*  K.  Meixner 
(Deuts.  Z.  ges.  gcricht.  Med,,  1927,  10,  253 — 254 ; 
Chem.  Zentr.,  1927,  ii,  1742). — A  mixture  of  con¬ 
centrated  aqueous  potassium  hydroxide  and  glycerol, 
or  a  glycerol  solution  of  potassium  hydroxide  is 
preferred  to  aqueous  potassium  hydroxide ;  the 
formation  of  hsematin  and  hsemoehromogen  takes 
place  completely,  but  more  slowly.  The  use  of 
reducing  agents  for  this  purpose  is  objectionable. 

A.  A.  Eldbidge. 

Value  of  benzidine  reaction  and  the  clinical 
significance  of  the  hEematop  orphyrin  test  in 
feces,  I).  E.  Sc  HO  uten  (Ned.  maandschr.  geneesk., 
1926,  13,  651 — 668 ;  Chem.  Zentr.,  1927,  ii,  963).— 
The  pigment  of  the  blood  is  partly  or  completely 
converted  in  the  intestinal  canal  into  luematopor- 
phyrin;  spectroscopic  detection  of  the  porphyrin  is 
preferred.  Tho  test  is  not  less  sensitive  than  the 
benzidine  reaction.  A.  A.  Eldbidge. 

Effect  of  posture  on  the  composition  and 
volume  of  blood  in  man.  W.  0,  Thompson,  P.  K. 
Thompson,  and  M.  E.  Bailey  (Proc.  Nat.  Acad. 
Sci.,  1928, 14,  94— 98) —In  the  standing-still  position 
there  occurs  a  net  loss  of  approximately  protein-free 
fluid  from  the  blood.  This  seems  to  be  due  to  an 
increase  in  capillary  pressure.  The  loss  amounts  to 
about  11%  of  the  total  plasma  volume,  and  is  pro¬ 
bably  greatest  in  the  lower  extremities. 

W.  E.  Downey. 

Origin  of  the  pigment  of  C  hi  ro  nonius  larvae. 
M.  Comas  (Compt.  rend.  Soc.  Blob,  1927,  96,  866— 
868 ;  Chem.  Zentr,,  1927,  ii,  100).- — Haemoglobin  in 
Ghironomus  larva*  does  not  arise  from  ingestion  of 
chlorophyll,  but  is  hereditary.  It  is  associated  with 
a  green  pigment  similar  in  its  properties  to  bi  liver  din. 

A.  A.  Eldbidge. 

Coagulation  of  haemoglobin  in  presence  of 
organic  substances.  B.  Jirgensons  (Bioehem.  Z., 
1928,  193,  109—121). — The  coagulation  of  haemo¬ 
globin  with  potassium  chloride  and  magnesium 
chloride  is  sensitised  by  the  presence  of  small  amounts 
of  capillary-active  substances  having  small  dielectric 
constants  (ether,  chloroform,  amyl  and  isobutyl 
alcohols,  acetone,  methyl  urethane),  whilst  in  larger 
concentrations  these  substances  may  act  either  as 
sensitisers  if  the  salt  concentration  is  small,  or  as 
stabilisers  if  it  is  large.  Some  capillary-inactive 
substances  (mannitol  and  dextrose)  have  a  slight 
stabilising  action  (cf.  A.,  1927,  512,  624), 

P.  W.  Clutterbuck. 

Amino-acids  in  Mood  of  insects,  M.  Duval, 
P.  Fortier,  and  A.  Couktois  (Compt.  rend.,  1928, 
186,  652 — 653). — -Araino-acids  have  been  determined 
hj  the  Sorensen  titration  method  in  the  blood  of 
insects,  in  the  chrysalid,  larval,  and  fully-grown 
states.  The  value  is  high  in  each  ease,  and  par¬ 
ticularly  in  the  chrysalis.  W.  K.  Slater. 

Blood-creatinine.  O.  H.  Gabbler  and  A.  K. 
Keltch  (J.  Biol.  Chem.,  1928,  76,  337—359).— 
Addition  of  a  10%  solution  of  phosphotungstic  acid, 


saturated  with  picric  acid,  to  a  saturated  picric  acid 
solution  containing  creatinine  causes  precipitation  of 
the  latter;  the  precipitate  can  be  decomposed  with 
a  mixture  of  alcohol  and  ether  and  the  creatinine 
re-precipitated  by  addition  of  picric  acid  to  the 
filtrate.  Picric  acid  is  removed  by  shaking  the  pre¬ 
cipitate  with  dilute  sulphuric  acid  and  ether,  the 
creatinine  is  re-precipitated  with  basic  lead  acetate, 
recovered  with  hydrogen  sulphide  in  tho  usual 
manner,  and  finally  isolated  as  potassium  creatinine 
pleratc ;  in  order  to  obtain  the  maximum  yield  of 
the  latter  it  is  important  to  have  the  correct  con¬ 
centration  of  potassium  in  the  solution.  The  above 
method  has  been  applied  to  the  isolation  of  creatinine 
from  blood  which  has  been  freed  from  protein  by 
treatment  with  picric  acid.  Treatment  of  such 
protein-free  blood-filtrates  with  kaolin  removes  the 
creatinine  but  leaves  in  solution  other  substances 
which  give  the  Jafle  reaction  and  also  accumulate 
in  those  pathological  conditions  which  lead  to  reten¬ 
tion  of  creatinine.  Creatinine  may  also  be  separated 
from  blood- filtrates  by  treatment  with  Lloyd's 
reagent,  and  decomposition  of  the  precipitate  by 
means  of  lead  hydroxide.  C.  It.  Haring  ton. 

Determination  of  cholesterol  in  small  amounts 
of  blood.  S.  M.  Ling  (J.  Biol.  Chem.,  1928,  76, 
361 — 365). — Blood  is  dried  on  filter-paper  and 
extracted  for  40  mm.  with  chloroform  in  a  special 
apparatus ;  cholesterol  in  the  extract  is  determined 
colorimetrieally.  C.  It,  Haring  ton. 

Determination  of  dihydroxyacetone  in  blood 
and  urine.  W.  S.  McClellan  (J.  Biol.  Chem., 
1928,  76,  481 — 486). — The  utility  of  the  method  of 
Campbell  (A.,  1926,  443)  for  the  determination  of 
dihydroxyacetone  in  blood  is  confirmed ;  the  method 
can  be  applied  to  urine,  after  preliminary  removal  of 
phosphates.  C.  It.  Haring  ton. 

Methylglyoxal  as  intermediate  product  in 
glycolysis  in  blood.  H.  K.  Barrenscheen  (Bio- 
chem.  Z,,  1928,  193,  105—108). — The  formation  of 
metbylglyoxal  during  glycolysis  in  blood  is  detected 
by  addition  of  semiearbazide  with  isolation  and 
identification  of  methylglyoxal  disemicarbazone . 

P.  W.  Clutterbuck. 

Glycolysis  of  dextrose  and  fevulose  in  the 
blood  of  normal  and  diabetic  dogs.  E.  Turgatti 
(Rev.  Soc.  Argentina  Biol.,  1927,  3,  716—720)* 
— Venous  blood  from  dogs  was  incubated  for  6 
lira.,  alone,  and  with  the  addition  of  dextrose  or 
fevulose.  The  greatest  amount  of  glycolysis  occurred 
in  blood  of  low  blood-sugar  level,  and  vice  versa. 
Glycolysis  was  retarded  considerably  by  the  addition 
of  dextrose  and  moderately  by  the  addition  of  fevul¬ 
ose.  Glycolysis  was  slower  in  the  blood  of  dogs  from 
which  the  pancreas  had  been  removed,  and  was 
retarded  or  even  inhibited  by  addition  of  dextrose, 
but  the  addition  of  fevulose  had,  on  the  whole,  little 
effect.  ,  It  is  suggested  that  hyperglycemia  can  be 
considered  not  only  as  a  symptom ,  but  also  as  itself 
a  cause  of  disturbance.  R*  K-  Callow. 
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41  Protein  ’’-blood-sugar.  E.  J.  Bigwood  and 
A.  WunxoT  (Compt.  rend.  Soc.  Biol.,  1927,  97, 
186 — 187;  Chem.  Zentr,,  1927,  ii,  1162). — Hydrolysis 
of  plasma-protein  yields  a  small  fraction  of  a  reducible 
and  fermentable  substance,  having  a  reducing  power 
about  6%  of  that  of  the  sugar-free  hydrolysate ;  the 
ratio  of  protein  to  the  substance  is  about  1  :  0-0044. 

A.  A.  Eldridge. 

Reducing1  and  fermentable  substances  in  com¬ 
bination  with  proteins  of  the  Wood-plasma. 
E.  J.  Bigwood  and  A.  Wuillot  (Compt,  rend.  Soc. 
Biol.,  1927,  97,  187—191 ;  Chem.  Zentr.,  1927,  ii, 
1162—1163;  cf.  preceding  abstract). — Pure  con¬ 
stituents  of  the  blood -serum  were  submitted  to 
hydrolysis.  Proteins  give  by  acid  hydrolysis  7-4% 
of  reducing  substance  expressed  as  dextrose  and 
calculated  on  the  original  quantity  of  sheep  blood- 
protcins ;  the  fermentable  fraction  is  only  OS — 4*2%, 
and  is  ascribed  to  traces  of  nuelcoproteins. 

A.  A.  Eldridge. 

Presence  of  two  reducing  carbohydrates  in 
blood.  G.  Fontks  and  L.  Thivolle  (Compt.  rend. 
Soc,  Biol,  1927,  96,  994—996 ;  Chem.  Zentr.,  1927, 
ii,  449). — The  use  of  mercuric  nitrate  and  of  tungstic 
acid  (the  former,  but  not  the  latter,  precipitating 
creatinine  and  uric  acid)  indicates  the  presence  in 
blood,  in  addition  to  that  of  44  glucose,”  of  an  ethereal 
component  the  reducing  power  of  which  is  unchanged 
by  hydrolysis.  The  amount  is  not  increased  by 
muscular  work  or  insulin.  A,  A.  Eldridge. 

Distribution  of  the  carbohydrate  reducing 
substances  between  plasma  and  blood-cor¬ 
puscles,  G.  Pox  Tbs  and  L.  Thivolle  (Compt. 
rend.  Soc.  Biol.,  1927,  96,  997—998;  Chcm.  Zentr., 
1927,  ii,  449). — Hirudin  does  not  affect  the  natural 
distribution  of  reducing  carbohydrates  in  the  cor¬ 
puscles  ;  other  anticoagulants  affect  the  plasma  and 
corpuscles  in  the  same  sense.  A.  A.  Eldridge. 

Determination  of  blood-sugar,  II.  S.  R. 
Bek  edict  (J.  Biol  Chem.,  1928,  76,  457 — 470). — 
Evidence  was  obtained  of  the  presence  in  protein- 
free  blood  filtrates  of  substances  which  affect  the 
dissociation  of  the  complex  copper  salt,  in  the  solu¬ 
tions  usually  employed  for  the  determination  of 
blood-sugar,  rendering  it  more  easily  reduced  by 
dextrose ;  this  effect  has  been  overcome  by  the 
addition  of  alanine  to  a  new  reagent  of  the  Pehling 
type.  The  new  reagent  gives  results  for  the  blood- 
sugar  about  22  mg.%  lower  than  the  reagent  of  Folin 
and  Svcdbcrg  (A.,  1926,  1282);  further,  dextrose 
added  to  protein-free  filtrates  of  blood  which  have 
been  subjected  to  yeast  fermentation  can  be  quantit¬ 
atively  determined  by  the  new  reagent,  which  there¬ 
fore  appears  not  to  be  affected  by  the  non -dextrose 
reducing  substances  present  in  such  filtrates.  The 
work  of  Somogyi  (A.,  1927,  1214)  is  criticised  on 
the  ground  that  insufficient  time  was  allowed  for 
fermentation ;  good  results  are  obtained  by  diluting 
blood  with  a  suspension  of  washed  yeast  and  keeping 
the  mixture  for  15  min.  before  precipitation  with 
tungstic  acid,  G.  JR.  Harington. 

Micro-determination  of  blood-sugar.  H.  Cit¬ 
ron  (Deutsch.  med.  Woch.,  1927,  53,  1216 — 


1217;  Chem.  Zentr.,  1927,  ii,  1598). — The  Hagedorn- 
Jensen  method  is  improved.  A.  A.  Eldridge. 

Serum-calcium.  I.  Oral  administration. 
J.  C.  Hoyle  (J.  Pharrn.  Exp.  Then,  1928,  32,  309— 
320). — No  definite  differences  in  the  normal  scrum- 
calcium  content  of  male  and  female  rabbits  have 
been  detected,  but  a  seasonal  variation  occurs.  Loss 
of  blood  equivalent  to  about  one  fifth  of  the  body- 
weight  causes  a  fall  in  the  serum- calcium  of  approxim¬ 
ately  14%.  Administration  by  mouth  of  single  or 
repeated  doses  of  1  g.  of  calcium  carbonate  per  kg. 
body-weight  causes  an  increase  of  serum-calcium  up 
to  16%  which,  when  allowance  is  made  for  effect  of 
haemorrhage,  is  equal  to  an  increase  of  20 — 25%. 
By  administration  of  2  g.  of  calcium  carbonate  per 
day  a  permanent  increase  of  serum-calcium  of  5—15% 
has  been  obtained.  Single  doses  of  calcium  lactate 
(3  g.  per  kg.  body-weight)  cause  an  increase  in  serum- 
calcium  of  15 — 22%,  whilst  repeated  daily  doses  of 
6  g.  of  the  salt  cause  a  maximum  increase  of  only 
5%,  or  12%  if  allowance  be  made  for  the  effects  of 
repeated  bleeding.  W.  0.  Ivermack. 

Replacement  of  the  serum-calcium  and  thyroid 
gland,  in  rabbits  after  intravenous  injections  of 
oxalate.  H.  W.  C.  Vines  (Endocrinol.,  1927,  11, 
290 — 296). — The  speed  of  replacement  of  calcium, 
which  has  been  removed  from  the  blood  following  the 
intravenous  injection  of  ammonium  oxalate,  was 
determined.  Chemical  Abstracts. 

Blood-phosphorus  in  health  and  disease.  I. 
Distribution  of  phosphorus  in  human  blood  in 
health.  H.  D.  Kay  and  F.  B.  Byrom  (Brit.  J.  Exp. 
Path.,  1927,  8,  240 — 253).— The  distribution  of 
phosphorus  in  venous  blood  is  fairly  constant ;  the 
ester  phosphorus  is  greater,  and  the  portion  thereof 
hydrolysable  by  phosphatase  is  less,  in  men  than  in 
women.  After  a  meal  there  is  a  slight  diminution  in 
inorganic  phosphorus,  a  diminution  in  phosphoric 
ester  hydrolysable  by  phosphatase,  and  a  corre¬ 
sponding  increase  in  the  ester  fraction  resistant  to 
enzyme  hydrolysis  there  is  also  possibly  a  slight  rise 
in  lipin- phospho ru s.  The  phosphorus  index  (mg.  of 
ester  phosphorus  in  100  c.c.  of  red  cells)  is  a  more 
stable  constant  than  the  pa  of  the  blood. 

Chemical  Abstracts. 

Use  of  the  quinJhydrone  electrode  for  the 
determination  of  the  pn  of  whole  blood  and 
serum.  J.  Gewecke  (Biochem.  Z.,  1928,  193, 
181 — 186). — The  experiments  of  F.  Schmidt  (Z. 
Immun.  exp.  Ther.,  1926,  46,  386)  were  repeated  using 
rabbit’s  in  place  of  guinea-pig's  blood,  but  the  results 
were  not  consistent  and  often  very  different  from 
those  obtained  by  the  hydrogen  electrode.  With 
inactivated  human  serum  the  initial  potential  was 
highest  and  quickly  fell,  and  the  results  again  differed 
from  those  obtained  by  the  hydrogen  electrode. 

P.  W.  Clutterbuck. 

Determination  of  pR  of  blood.  I.  Accuracy 
of  quinhydrone  electrode  for  determining  pB  of 
blood-plasma  or  serum.  G,  E.  Cullen  and  I.  P. 
Earle.  II.  Comparison  of  colorimetric  method 
with  hydrogen  and  quinhydrone  electrodes. 
I.  P.  Earle  and  G.  E.  Cullen  (J.  Biol.  Chem.,  1928, 
76,  565—581 ,  583—590).—!.  A  modified  technique 
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for  the  use  of  the  quinhjdrone  electrode  (cf.  Cullen 
and  Biilmann,  A,,  1925,  i,  1201)  is  described,  by  the 
employment  of  which  reproducible  results  for  the  pR 
of  normal  blood-plasma  or  -serum  may  be  obtained, 
these  results  being  always  0*06  pn  more  acid  than  the 
corresponding  figures  obtained  with  the  hydrogen 
electrode. 

II.  Figures  obtained  for  the  pK  of  normal  diluted 
human  blood-serum  by  the  colorimetric  method  of 
Cullen  (A.,  1922,  ii,  672)  were  7-41—7*50,  and  were 
0-14  fpn  more  alkaline  than  those  obtained  with  the 
quinhydronc  electrode.  C.  R.  Harington. 

Calculation  of  cell  volume  changes  as  a 
function  of  pR.  D.  B.  Dill  (J.  Biol.  Cliem.,  1928, 
76,  543 — 545). — By  mathematical  extension  of  the 
calculations  of  Van  Slyke,  Wu,  and  McLean  (A., 
1923,  i,  1249)  a  relationship  is  developed  between 
the  relative  volume  of  the  red  blood -corpuscles  and 
the  pR  of  the  serum.  C.  R.  Harington. 

Effect  of  carbon  dioxide  equilibration  on 
surface  tension  of  blood-serum.  J.  M.  Johlin 
(J.  Biol.  Chem.,  1928,  76,  559— 564),— Neither  the 
absolute  magnitude  of  the  surface  tension  of  blood- 
serum  nor  the  change  in  surface  tension  with  time 
is  significantly  affected  by  equilibration  with  varying 
tensions  of  carbon  dioxide.  C.  R.  Harington. 

Haemoclastic  changes  in  vitro  from  agents 
causing  anaphylactoid  reactions.  P.  J.  Hanzlik, 
F.  De  Eds,  L.  W.  Empey,  and  W.  3EL  Farr 
(J.  Pharm.  Exp.  Ther.,  1928,  32,  273 — 294). — 
Various  anaphylactoid  reagents,  copper  sulphate, 
arsphenamine,  peptone,  acacia,  agar,  and  toxified 
serum  added  in  vitro  to  oxalated  blood-plasma  or 
serum  cause  a  decrease  in  surface  tension  and  an 
increase  in  the  albumin-globulin  ratio.  Albumin, 
peptone,  and  agar  increase  the  viscosity  of  blood  - 
serimi,  acacia  and  gelatin  increase  the  rate  of  sedi¬ 
mentation  of  blood-corpuscles  suspended  in  plasma. 
The  fragility  of  the  corpuscles  is  decreased  by  acacia 
and  gelatin  and  increased  hy  arsphenamine  and 
copper  sulphate.  The  results  are  considered  to 
support  the  view  that  anaphylactoid  changes  are  of 
the  nature  of  a  disturbance  in  the  equilibrium  of  the 
body  colloids.  W.  0.  Kermack. 

Variations  in  the  coagulability  of  the  blood 
normally  and  after  ingestion  of  food.  C.  A. 
Mills  and  H.  Necheles.  Relation  of  blood 
coagulability  to  body  metabolism  and  to  the 
specific  dynamic  action  of  food.  H.  Necheles 
and  C.  A.  Mills  (Chinese  J,  Physiol,  1928,  2,  19—23, 
25  32). — The  coagulation  time  of  blood  is  decreased 

after  a  meal  containing  protein,  but  not  after  one 
containing  only  carbohydrate  or  fat.  It  is  decreased 
also  after  administration  of  glycine,  which,  like 
proteins,  has  a  marked  specific  dynamic  action.  The 
decrease  in  coagulation  time  appears  to  be  related,  not 
directly  to  the  increase  of  metabolism  which  occurs 
after  a  meal,  but  rather  to  the  presence  in  the  blood¬ 
stream  of  substances  which  exert  specific  dynamic 
ac^on*  W.  0.  Kermack. 

Action  of  soluble  iron  salts  on  coagulation 
of  blood.  P.  Bordet  (Compt.  rend,  Soc.  Biol., 
1927,  96,  1061 — 1063 ;  Chem.  Zcntr.,  1927,  ii,  450). — 


Ferrous  sulphate  and  chloride,  aluminium  sulphate, 
and  chrome  alum  hinder  the  coagulation  of  blood 
owing  to  interaction  with  the  blood  constituents, 

A.  A.  Eld  ridge. 

Chemistry  of  specific  hemagglutination.  A. 
Konikov  (iiurn.  eksp.  biol.  med.,  1926,  128 — -145; 
Chem.  Zcntr. ,  1927,  ii,  1046). — -The  erythrocytes  can 
be  regarded  as  an  amphoteric  protein  of  isoelectric 
point  j)n  5.  Probably  only  between  6  and  9  are  the 
stroma  and  agglutinin  oppositely  charged.  The 
presence  of  electrolyte  is  necessary  in  the  first  phase 
of  haem  agglutination ;  the  action  of  the  salt  is  ex¬ 
pressed  by  the  scheme  stroma — Na — Cl — agglutinin, 

in  which  auxiliary  valencies  function.  The  subject  is 
discussed  from  this  point  of  view.  A.  A.  Eldridgis, 

Rapid  preparation  of  crystalline  egg -albumin. 
W.  La  Rosa  (Chemist- Analyst,  1927,  16,  No.  2,  3). — 
The  whites  of  fresh  eggs  are  beaten  well  and  mixed 
with  an  equal  volume  of  saturated  ammonium 
sulphate  solution.  After  15  hrs.  the  liquid  is  centri¬ 
fuged  and  the  clear  supernatant  liquid  is  siphoned 
off*.  Acetic  acid  (10%)  is  then  added,  with  stirring, 
until  a  permanent  turbidity  appears,  an  additional 
1  c.e.  for  each  100  c.c.  of  liquid  being  finally  added. 

Chemical  Abstracts. 

Physiology  of  the  foetus.  T.  Sugano  (Kinki 
Fuji.  Gak.  Zassi,  1926,  9,  97 — 100 ;  Chem.  Zcntr., 
1927,  ii,  945). — Pepsin  appears  in  the  foetus  at  the 
fifth  or  sixth  month.  A.  A.  Eldridge. 

Oxidising  substances  in  animal  cells.  W. 
Loele  (Arch,  path .  Anat.  Physiol,  1926,  261,  484 — 
502  ;  Chem.  Zentr.,  1927,  ii,  943). 

Micro  chemistry  of  the  cell,  I,  Chromatin 
content  of  normal  and  malignant  cells.  R.  J. 
Ludford  (Proc.  Roy.  Soc.,  1927,  B,  102,  397 — 106). 
— The  chromatin  content  of  various  normal  and 
abnormal  animal  cells  has  been  investigated  by  means 
of  Feulgen’s  “  nucleal  ”  reaction  During  oogenesis 
in  the  rat  and  in  the  mouse  there  is  no  increase  in  the 
chromatin  content  of  the  nuclei,  and  when  formation 
of  the  chromosomes  fakes  place  no  chromatin  is 
extruded  into  the  cytoplasm ;  the  heads  of  the 
spermatozoa  of  the  rat  and  the  mouse  contain  chrom¬ 
atin.  Experiments  on  the  nuclei  of  gland  cells 
before  and  after  secretory  activity  indicate  no  appre¬ 
ciable  diminution  in  chromatin  content.  There  is 
no  correlation  between  the  amount  of  chromatin  in 
the  nuclei  of  tumour-cells  and  the  rate  of  growth  of 
the  tumour ;  the  nuclear  extrusions  occurring  in 
certain  tumours  do  not  consist  of  chromatin. 

E.  A.  Lunt. 

Oxidising  and  reducing  powers  of  mito¬ 
chondria.  P.  J  o  yet-  L  averg  ne  (Compt.  rend., 
1928, 186,  471 — 473). — Histological  studies  have  been 
made  on  the  effect  of  certain  comparatively  non¬ 
toxic  substances  which  become  coloured  on  oxidation, 
e.p.,  quinol,  “  metol,”  pyrogallol,  and  of  aqueous 
solutions  of  gold  chloride  and  of  silver  nitrate  on 
fresh  liver  cells,  and  are  held  to  indicate  the  oxidising 
and  reducing  properties  of  the  chondriosome  system. 

E.  A.  Lunt. 

Spec tr ©photometric  studies  of  the  two  com¬ 
ponents  of  trypan-blue.  (Adsorption  theory  of 
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vital  staining.)  N.  Oku  NEFF  (Biochem.  Z.,  1928, 
193,  70— 84) —Aqueous  solutions  of  trypan-blue 
possess  a  definite  absorption  constant  (max.  0*911) 
and  a  definite  absorption  maximum  (580—590  mi). 
The  absorption  constant  is  independent  of  the  con¬ 
centration  within  certain  limits  (1/5000- . 1/100,000), 

but  differs  with  the  different  commercial  samples  of 
the  dye.  When  strips  of  filter-paper  are  dipped  in 
dilute  solutions  of  the  dye,  the  solution  gradually 
becomes  red  and  the  paper  blue,  the  absorption 
constant  then  showing  a  progressive  decrease  and  the 
absorption  maximum  a  displacement  to  the  left. 
The  blue  component  is  adsorbed  much  more  firmly 
than  the  red.  Addition  of  gelatin,  protein,  or  plasma- 
colloids  increases  the  adsorption  constant  and  dis¬ 
places  the  absorption  maximum  to  the  right.  The 
fate  of  the  two  components  in  the  organism  is  there¬ 
fore  conditioned,  not  only  by  their  different  diffuse 
bilities,  but  also  by  their  different  adsorbabilities. 

P.  W.  Clutterbuck. 

Micro  chemical  detection  of  potassium  and 
calcium  in  histological  sections.  W.  Jacobi  and 
W.  Keuscher  (Arch.  Psych.  Nerv.,  1927,  79,  323 — 
326;  Chem.  Zentr.,  1927,  li,  1985— 1986),— The  tests 
depend,  respectively,  on  the  formation  of  potassium 
chloroplatinate  and  calcium  sulphate. 

'  A.  A.  Eldridge. 

Chemical  composition  and  histological  struc¬ 
ture  of  normal  and  atrophied  muscle.  T.  Cahn 
(Ann.  physiol,  physicochim.  biol.,  1926,  2,  646—681 ; 
Chem.  Zentr.,  1927,  ii,  846— 847).— A  critical  review. 

Composition  of  human  epidermis.  Y.  Jono 
(J.  Biophys.,  1927,  2,  xlviii). — -Human  epidermis 
contained  water  20%,  ash  T5%  (the  silica  content 
being  high;  sulphur  content  of  ash  0-78%),  fat  2%. 
Hydrolysis  of  the  protein  yielded  tyrosine,  leucine, 
alanine,  valine,  isoleucine,  proline,  glutamic  acid, 
arginine,  and  lysine.  Chemical  Abstracts. 

Ferments  of  human  skin,  N.  Melczer  (Der¬ 
matol.  Z.,  1926,  49,  252—261 ;  Chem.  Zentr.,  1927, 
ii,  945). — Diastase,  phenolase,  catalase,  peroxidase, 
and  glycolytic  ferment*  are  present  in  human  skin ; 
.lipase  is  produced  by  the  epidermal  cells.  In  fatal 
pulmonary  or  peritoneal  tuberculosis  the  skin  lipaso 
is  practically  or  completely  absent. 

A.  A.  Eldridge. 

Organic  content  of  human  enamel.  0.  Spraw- 
son  and  F.  W.  Bury  (Proc.  Roy.  Soc.,  1927,  B,  102, 
419 — 426). — The  protein  content  of  human  enamel 
calculated  from  the  nitrogen  and  the  carbon  contents 
of  enamel  is,  respectively,  0*15%  and  0*21%;  it  is 
suggested  that  the  discrepancy  in  these  results  is  due 
to  the  contamination  of  the  enamel  with  carbon 
from  the  steel  used  in  filing  the  enamel  from  the 
tooth.  The  organic  content  of  enamel  is  independent 
of  the  dentition  or  the  ago  of  the  tooth. 

E.  A.  Lent. 

Determination  of  glutathione.  A.  Blanche- 
ti£jre  and  L.  Melon  (Compt.  rend.  Soc.  Biol.,  1927, 
97,  242 — -244;  Chem.  Zentr.,  1927,  ii,  1495). — 
Tunnicliffe’s  method  is  preferred  to  that  of  Thompson 
and  Voegtlin,  The  lower  limits  of  sensitiveness  are 
for  cysteine,  200  mg.  per  litre,  and  for  reduced  glut¬ 
athione  125  mg,  per  litre.  A.  A.  Eldridoe, 


Osmotic  concentration  of  secretions.  J. 
Straub  and  L.  Sqep  (Arch.  Neerland.  Physiol.,  1928. 
12,  346— 367).— A  series  of  analyses  of  secretions  and 
sera  before  and  after  dialysis,  with  an  interpretation 
of  the  results  in  the  light  of  modem  theories. 

W.  Robson. 

Bacterial  growth  as  a  factor  in  the  deposition 
of  calcium  from  saliva.  W.  A.  Peabody,  I.  C. 
Hall,  and  R.  C.  Lewis  (Dental  Cosmos,  1927,  69, 
1087). — Direct  precipitation  of  calcium  in  centri¬ 
fuged  saliva  determines  at  least  93%  of  the  total 
calcium.  Incubation  of  raw  saliva  with  or  without 
excess  of  fermentable  carbohydrate  produces,  re¬ 
spectively,  an  acid  reaction  with  an  increase  of  soluble 
calcium,  or  an  alkaline  reaction  with  a  decrease  of 
soluble  calcium.  Chemical  Abstracts. 

Composition  of  synovial  fluid.  F.  A.  Cajori 
and  R.  Pemberton  (J.  Biol.  Chem.,  1928,  76, 
471— 480).— The  concentrations  of  the  non-protein 
nitrogenous  compounds  of  synovial  fluid  and  of 
blood-plasma  are  similar ;  synovial  fluid  has  .  a 
variable  content  of  globulin,  and  usually  a  higher 
albumin  :  globulin  ratio  than  plasma.  Glycolysis  is 
rapid  in  synovial  fluid  containing  many  leucocytes,  and 
probably  accounts  for  the  high  acidity  and  low  sugar 
content  of  such  fluid ;  glycolysis  does  not  occur  in  the 
absence  of  leucocytes.  C.  R.  Harington. 

Differences  in  the  behaviour  of  raw,  pas¬ 
teurised,  boiled,  evaporated,  and  dried  milk  at 
the  hydrogen-ion  concentration  of  the  stomach. 

A.  M.  Courtney  (J.  Can,  Med.  Assoc,,  1927,  17, 

9 1 9 — 9 2 2 ) . — The  characters  of  the  casein  precipitated 
by  acid,  but  not  the  soluble  calcium  and  protein 
contents,  differed.  Chemical  Abstracts. 

Detection  of  lactic  acid  in  stomach  contents. 

B.  Bisbini  (Rina sc.  med.,  1926,  3,  514 — 516;  Chem. 

Zentr.,  1927,  ii,  964). — The  stomach  liquor  (20  c.c.) 
is  evaporated  at  70°  to  2  c.c.,  thoroughly  extracted 
with  ether  (40 — 50  c.c.),  the  residue  after  removal  of 
the  ether  is  dissolved  in  lukewarm  distilled  water 
(30 — 40  c.c.),  made  alkaline  with  calcium  oxide, 
filtered,  and  the  filtrate  evaporated  to  dryness.  The 
residue  is  treated  with  a  little  water,  the  solution 
filtered,  evaporated  on  the  water- bath  to  0-5  c.c., 
and  the  solution  placed  on  an  object  slide  in  a 
desiccator.  The  formation  of  calcium  lactate  crystals 
is  observed  with  a  microscope ;  0*05%  of  lactic  acid 
can  be  detected.  A.  A.  Eldridge. 

Detection  of  reducing  sugars  in  urine  by 
CasteHani’s  my  colog  ical  method.  P.  Pietra 
(Giorn.  batteriol.  immunoL,  1927,  2,  1 — 10 ;  Chem. 
Zentr.,  1927,  ii,  963). — Characteristic  organisms 
suitable  for  symbiotic  fermentation  with  yeast  of 
dextrose,  kevulosc,  maltose,  galactose,  lactose, 
pentoses,  sucrose,  and  inositol  by  Castellani’s  method 
are  described.  Within  limits,  several  sugars  present 
together  in  urine  can  be  detected.  A.  A.  Eldridge. 

Determination  of  bismuth  in  urine.  H.  Bag- 
gesgaard-Rasmussen,  K.  A.  Jackbrott,  and  S.  A. 
Schott  (Biochem.  Z.,  1928,  193,  53 — 61), — See  A., 
1927,  788. 

Pigment  obtained  from  faeces.  L.  E.  Hewitt 
(Brit.  J.  Exp.  Path.,  1927,  8S  333—335). — The  rose- 
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red  pigment  obtained  when  faeces  are  subjected  to 
prolonged  heating  with  alcoholic  hydrogen  chloride 
is  believed  to  be  a  dye  of  the  diphenylmethane  type, 
derived  by  oxidation  of  the  product  of  condensation 
of  a  pyrrole  derivative,  e.g.,  skat  ole,  with  aldehyde 
present  in  the  alcohol.  Chemical  Abstracts. 

Chemical  changes  of  the  blood  in  asphyxia.  I. 
R.  Rittmann  (Z.  ges.  exp.  Med.,  1927,  56,  262 — 270; 
Chem.  Zentr.,  1927,  ii,  951).— The  blood-calcium  rises, 
and  -potassium  falls ;  the  residual  nitrogen  is  not 
increased.  Fibrinogen,  globulin,  and  albumin  are 
scarcely  affected.  A.  A.  Eldridge. 

Carbon  dioxide  tension  in  tissues  in  relation 
to  cancerous  cells.  J.  C.  Mottram  (Nature,  1928, 
121,  420 — 421). — A  mechanism  whereby  localised 
increase  of  the  carbon  dioxide  tension  in  the  tissues 
may  induce  abnormal  cell  division  is  indicated. 

A.  A.  Eldkidge . 

Fractionation  of  the  Rous  chicken  sarcoma. 
K.  Shgiura  and  S.  R.  Benedict  ( J.  Cancer  Res.,  1927, 
11,  164—186). — The  nitrogen  content  of  the  Rous 
chicken  sarcoma  (dried)  was  11*0 — 12*2%  and  the 
ash  5*69 — 8*01  % .  The  tumour -producing  substance 
is  carried  down  with  the  globulin  fraction  of  the 
tumour  proteins  on  addition  of  ammonium  sulphate. 

Chemical  Abstracts. 

Lipin  metabolism  in  the  transplanted  tumour. 
J.  Momma  and  T.  Issna  (Gann,  1927,  31,  38 — 40). — 
The  blood -lipin  and  -lipase  of  tumour  chickens  is 
subnormal ;  the  blood-lipin  and  scrum-lipase  in  the 
tumour  wing  are  also  less  than  that  in  the  normal 
wing.  Chemical  Abstracts. 

Effect  of  radiation  on  blood-cholesterol  in 
malignant  disease.  W.  L.  Mat-tick  and  K.  Buck- 
wald  (J.  Cancer  Res.,  1927, 11,  86 — 100). — A  solution 
of  cholesterol  in  chloroform  is  affected  by  radiation  of 
short  wave-length,  the  amount  of  change  depending 
on  the  condition  of  the  solute. 

Chemical  Abstracts. 

Hyperallantoinuria  in  experimental  polyuria 
and  diabetes  insipidus  in  man.  A.  E.  y  Costa 
(Compt.  rend.,  1928,  186,  650 — 652). — Allantoin  is 
determined  by  a  variation  of  Wiechowski’s  method. 
The  precipitate  with  mercury  is  decomposed  by 
hydrogen  sulphide  and  half  the  solution  used  for  the 
determination  of  carbamide  by  xanthydrol.  The 
other  half  is  hydrolysed  with  hydrochloric  acid  in  an 
autoclave  and  the  ammonia  determined.  The  differ¬ 
ence  between  total  and  carbamide  ammonia  represents 
92%  of  the  nitrogen  of  the  allantoin.  Polyuria 
produced  by  the  ingestion  of  water,  injection  of 
“  novasurol,**  and  in  diabetes  insipidus  is  always 
accompanied  by  a  high  allantoin  excretion. 

W.  K.  Slater. 

Acetates  in  normal  and  diabetic  blood.  A.  A. 
Bruno  (llev.  Soc.  Argentina  Biol,  1927,  3,  617—620). 

liic  blood  of  normal  dogs  contained  TO — 1*5  mg.*% 
of  acetic  acid.  Higher  proportions  were  found  in 
diabetic  dogs  and  lower  proportions  in  dogs  after  the 
injection  of  insulin.  It  is  concluded  that  acetic  acid 
is  not  formed  directly  from  carbohydrates. 

R.  K.  Callow. 

Reaction  of  tissues.  I.  Hydrogen-ion  con¬ 
centration  of  tissues  during  fever.  J.  Ogawa 


(From  Imp.  Acad.  Tokyo,  1927,  3,  699— 701).— In¬ 
jection  of  Leptospira  icterokamiorrkagice,  icteroides , 
and  kebdomadis,  coli  and  typhus  vaccines,  and  tetra- 
hydro- p-naphthylamine  in  aqueous  emulsion,  into  the 
rabbit,  guinea-pig,  rat,  and  mouse,  or  overheating 
the  animal  at  40—41°,  and  subsequent  determination 
of  the  pK  values  of  the  tissues  of  various  organs,  shows 
that  there  is  a  decrease  in  the  normal  value  of  7*0 — 7*3 
to  6-7— 6*9.  H.  Burton. 

Iodine  metabolism,  I.  Urinary  excretion  of 
iodine  by  the  inhabitants  of  a  Norwegian 
goiterous  district.  G.  Lunde  (Bioehem.  Z,,  1928, 
193,  94 — 104). — The  urinary  iodine  excretions  of  a 
large  number  of  men  are  tabulated  and  the  high 
values  correlated  with  the  type  of  diet. 

P.  W.  Clutterbuck. 

Excretion  of  hippuric  acid  in  renal  disease. 
I.  Snapper  and  A.  Grunbatjm  (Presse  med.,  1926, 
34,  1524 — 1526 ;  Chem.  Zentr.,  1927,  ii,  1977).— Oral 
administration  of  5  g.  of  sodium  benzoate  to  healthy 
men  results  in  12  hrs,  in  its  quantitative  excretion  as 
hippuric  acid.  In  renal  disease  with  nitrogen  reten¬ 
tion  the  excretion  (but  not  the  formation)  is  incom¬ 
plete.  A.  A.  Eldkidge. 

Metabolic  changes  in  rickets.  H.  Hentschel 
and  E.  Zoller  (Monatsschr.  Kinderheilk.,  1926,  34, 
248—253;  Chem.  Zentr.,  1927,  ii,  952). — In  rachitic 
rats  tho  total  phosphoric  acid  was  unchanged ;  the 
ability  to  synthesise  a  lactaeidogenic  substance  from 
inorganic  phosphoric  acid  and  hexose  was  diminished. 

A.  A.  Eldkidge. 

Role  of  calcium  in  the  nutrition  and  biological 
processes  of  the  animal  organism.  A.  W. 
Popova  (Arch.  Sci.  Biol.,  1927,  27,  377— 392).— The 
variations  in  blood-calcium  have  been  determined  in 
the  guinea-pig  as  an  index  of  the  progress  of  the 
diseases  of  scurvy  and  tuberculosis,  and  it  is  con¬ 
cluded  in  the  latter  case  that  these  variations  give 
results  which  can  be  correlated  with  the  corresponding 
variations  in  temperature  and  body- weight ;  the 
author  regards  hypercalcaemia  as  an  index  of  serious 
pathological  catabolism.  E.  A.  Lunt. 

Blood-sugar  level  in  pulmonary  tuberculosis. 
G.  Sayago,  T,  de  V.  Lastra,  and  C.  M.  Vo  cos  (Rev. 
Soc.  Argentina  BioL,  1927,  3,  585 — 595). — It  was 
found  that  the  mean  blood-sugar  level  was  lower  in 
acute  cases  of  pulmonary  tuberculosis  than  in  mild 
cases,  but  the  range  of  variation  was  much  greater 
in  acute  cases.  Administration  of  dextrose  per  os 
caused  a  prolonged  subnormal  reaction  in  acute  eases 
and  a  subnormal  or  normal  reaction  of  normal  duration 
in  mild  cases.  Both  rise  and  fall  of  blood-sugar  level 
were  observed  following  pneumothorax  of  different 
origin,  but  no  definite  conclusion  could  be  reached  as 
to  the  cause  of  variation.  R.  K.  Callow. 

Buffering  power  of  serum  and  immunity. 
W.  Kopaczewski  (Compt.  rend.,  1928,  186,  635 — 
637).- — The  physico-chemical  properties  of  the  medium 
in  which  pathogenic  organisms  are  grown  begin  to 
change  only  when  the  number  of  organisms  lias 
increased  to  such  an  extent  that  the  regulating 
mechanisms  of  the  .medium  are  exhausted.  It  is 
suggested  that  the  periods  of  incubation  in,  and 
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immunity  from,  certain  diseases  are  to  be  attributed 
to  this  effect.  W,  K.  Slater. 

Respiration  of  the  frog’s  heart.  I.  Oxygen 
consumption  of  the  surviving  frog’s  heart  per¬ 
fused  with  Hingerf  Tyrode,  and  Locke  solu¬ 
tions.  T.  Hiraoka.  II.  Influence  of  acid  and 
alkali  on  the  oxygen  consumption  of  the  surviv¬ 
ing  frog’s  heart.  W.  Arnoldi  and  T.  Hiraoka 
(Biochem.  Z,?  1928,  193,  197—202,  203—206).—!. 
The  oxygen  consumption  of  the  frog’s  heart  is  much 
more  constant  with  Tyrode  than  with  Ringer  solution. 
No  difference  in  oxygen  utilisation  was  obtained  on 
perfusing  with  Tyrode  solution  (pn  7*7)  with  or 
without  dextrose,  the  oxygen  usage  being  0*1  c.c. 
per  g.  per  hr.  more  than  during  perfusion  with 
Ringer  solution  (pH  6*7). 

II.  The  oxygen  consumption  of  the  surviving 
frog's  heart  perfused  with  121  c.c.  of  Tyrode  solution 
(without  dextrose),  on  addition  of  0 *001  iV- hydro¬ 
chloric  acid,  at  first  rapidly  decreases  (with  0*5  c.c.), 
then  rises  to  the  original  value  (0*5 — 3  c.c,),  then 
again  decreases  (3—8  c.c*),  and  finally  increases 
again  (8—11  c.c.).  Similar  addition  of  0*00  lA- 
sodium  hydroxide  causes  with  the  first  0*5  c.c.  a  rapid 
fall,  followed  by  a  more  gentle  fall  (0*5 — 7  c.c.)  of 
oxygen  utilisation.  P.  W.  Clutterbuck. 

Gas  and  sugar  metabolism  of  the  vivi-perfused 
stomach.  T.  G.  Ni  and  R.  K.  S.  Lim  (Chinese  J. 
Physiol,,  1928,  2,  45 — 86). — In  the  vivi-perfused 
stomach  there  is  an  increase  in  oxygen  consumption 
during  secretion  from  3-  to  9-fold  as  compared  with  the 
quiescent  oxygen  consumption  of  0*007  c.c,  per  g. 
per  jnin.  (corresponding  with  a  basal  coefficient  of 
the  gastric  mucosa  of  0*013  c.c.  of  oxygen).  The 
respiratory  quotient  of  the  stomach  may  vary  from 
0*6  during  motility  to  1*31  during  secretion.  After  a 
meal  the  metabolism  of  the  stomach  may  account  for 
an  increase  of  10—12%  of  the  basal  metabolism, 

W.  O.  Kermack, 

Relation  between  glutathione  and  the  intra¬ 
cellular  oxidation-reduction  potential.  P.  Joyet- 
Lavergne  (Compt.  rend.  Soe.  Biol.,  1927,  97,  140 — 
142 ;  Chem.  Zentr.,  1927,  ii,  1168). — Glutathione 
is  an  important  factor  in  the  rn  value,  and  therefore 
influences  intracellular  respiration.  In  organs  the 
regions  rich  in  glutathione  appear  to  be  those  of  the 
most  intensive  carbohydrate  metabolism. 

A.  A.  Eldridge. 

Urinary  excretion  of  ketonic  substances  by 
the  fasting  dog*  R  Maignon  and  E.  Knithakis 
(Compt.  rend..  1928,  186,  463 — 465). — The  daily 
average  urinary  excretion  of  p -hydroxy  butyric  acid 
falls  from  0*077  to  0*023  g.  during  8—16  days’  starv¬ 
ation,  during  which  water  only  was  administered, 
whilst  that  of  acetone  rises  from  0*001  to  0*005  g. 

E.  W.  Wig k all. 

Variations  of  the  pl{  and  the  alkaline  reserve 
of  the  blood  of  the  fasting  dog.  [F,]  Maignon 
and  E.  Knithakis  (Compt.  rend.,  1928.  186,  600 — 
602). — In  dogs  given  nothing  but  water  the  acidosis 
leads  generally  to  a  fall  in  the  pK  and  to  only  slight 
variations  in  the  alkaline  reserve  and  the  total  carbon 
dioxide  content  of  the  blood ;  in  a  few  cases  rapid 
adjustment  is  observed.  In  prolonged  fasting,  when 


water  only  was  administered,  diminishing  alternations 
of  the  rise  and  fall  of  the  two  first-named  variables 
were  observed*  G.  A.  C.  Gough. 

Metabolism  with  regard  to  calcium  supply* 
W.  Rrane  (Pflliger  s  Archiv,  1927, 217, 24 — 35 ;  Chem. 
Zentr.,  1927,  ii,  1166). — The  requirement  for  calcium 
equilibrium  is  1*2 — 1*5  g.  of  calcium  per  clay.  The 
value  is  higher  for  a  diet  rich  in  meat.  Calcium 
administration  lias  no  influence  on  the  nitrogen 
metabolism.  Faecal  nitrogen  diminishes  during 
administration  of  calcium.  Deposition  of  calcium 
in  the  body  causes  loss  of  chlorine  and  removal  of 
sodium  and  potassium  from  the  body. 

A.  A*  Eldridge. 

Effect  of  variations  in  calcium,  magnesium, 
and  phosphorus  of  the  diet.  J.  R.  Haag  and 
L,  S.  Palmer  (J.  Biol.  Chem.,  1928,  76,  367—389).— 
Normal  growth  in  rats  could  be  obtained  only  so  long 
as  a  balance  was  preserved  between  the  above- 
mentioned  elements  in  the  diet ;  in  particular,  it  was 
found  that  a  high  concentration  of  magnesium,  in 
combination  with  low  concentrations  of  calcium  and 
phosphorus,  retarded  growth  and  calcification. 

G.  R.  Haring  ton. 

Action  of  sugar  in  the  organism,  IV. 
Behaviour  of  blood-sugar  after  intravenous 
injections  of  methylglyoxal,  dihydroxy  ace  tone r 
and  dextrose.  F.  Fischler  and  0.  Hirsch  (Arch, 
exp.  Path.  Pharm.,  1928,  127,  287 — 307).— The 
authors  advance  a  scheme  of  the  mechanism  of  sugar 
regulation  in  the  body.  Methylglyoxal  is  considered 
to  be  an  intermediate  in  the  decomposition  of  sugar. 
It  is  produced  whenever  there  is  a  large  and  rapid 
breakdown  of  sugar,  and  then  it  acts  as  a  central 
nervous  stimulant  whereby  the  store  of  glycogen  is 
mobilised  and  sugar  produced.  Dihydroxy  acetone 
is  able  to  prevent  the  excessive  action  of  methyl¬ 
glyoxal  in  this  direction.  W.  Robson. 

Relation  between  vegetable  and  animal  carbo¬ 
hydrate  degradation,  A.  Gottschalk  (Ergebn. 
Physiol,  1926,  25,  643—663;  Chem.  Zentr.,  1927, 
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degradation  arc  differentiated .  A. •  A. .  Illdridge. 

Is  there  a  proportionality  between  the  per¬ 
formance  of  work  and  the  lactic  acid,  phos¬ 
phorus,  and  sugar  contents  of  blood  ?  N.  P. 
Riabouschinsky  (Biochem.  Z.,  1928, 193,  161 — 175). 
— By  increasing  the  performance  of  work,  the  per¬ 
centage  content  of  lactic  acid  which  reaches  the  blood 
from  the  muscles  increases  in  direct  proportion.  The 
lactic  acid  is  not  distributed  throughout  the  body 
uniformly  immediately  after  the  work  or  in  the  resting 
period.  After  lifting  weights,  the  lactic  acid  content 
of  the  blood  of  the  active  arm  is  increased,  the  increase 
being  conditioned  by  congestion  and  insufficient  oxygen 
supply.  During  this  static  work,  the  lactic  acid 
content  of  the  blood  of  the  inactive  arm  remained 
almost  unchanged.  Immediately  after  the  work,  a 
considerable  increase  of  inorganic  phosphorus  is 
found  which  is  proportional  to  the  amount  of  work 
done.  In  the  resting  period,  the  inorganic  phosphorus 
of  the  blood  in  the  working  arm  decreases  below  the 
original  level,  the  decrease  being  the  greater  the  larger 
the  amount  of  work  done.  Immediately  after  work. 
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a  slight  increase  of  blood-sugar  is  usually  observed, 
and  in  the  resting  phase,  a  decrease,  but  these  changes 
are  not  in  proportion  to  the  amount  of  work  done. 

P.  W.  Clutterihjck. 

Metabolism  after  extirpation  of  [dog’s]  liver. 

V,  M.  Yess ELKINA  (Z.  ges.  exp.  Med.,  1927,  55, 

198—213;  Che  m.  Zentr.,  1927,  ii,  453).— After 
extirpation  of  the  livers  of  fasting  dogs  (after  which 
death  occurred  in  3 — 16  hrs.),  the  urine  was  free  from 
albumin  and  was  strongly  acid.  The  ammonia, 
amino -nitrogen,  uric  acid,  and  purine-  and  allantoin- 
nitrogen  were  increased.  'A.  A.  Eldridge. 

Growth  on  diets  practically  devoid  of  arginine. 
Relation  of  glutamic  and  aspartic  acids  to 
nutrition,  W.  E.  Bunney  and  W.  0.  Rose  (J. 
Biol.  Che m.,  1928,  76,  521 — 534). — Good  growth  was 
obtained  in  rats  on  a  diet  in  which  the  source  of 
nitrogen  was  hydrolysed  caseinogen  from  which 
practically  all  the  arginine  had  been  removed  by 
precipitation  with  flavianic  acid ;  in  some  experi¬ 
ments,  in  which  a  large  proportion  of  the  dicarboxylie 
amino-acids  had  also  been  removed,  growth  continued 
to  be  satisfactory.  C.  R.  Harington. 

Nitrogen  minimum.  Effect  of  protein-free 
diet  on  urinary  nitrogen  and  on  heat  production. 
Effect  of  thyroxine  following  protein-free  diet. 
H.  J.  Deuel,  jun.,  I.  San  diford,  K.  Sandiford,  and 

W.  M.  Boothby  (J.  Biol.  Cheni.,  1928,  76,  391 — 406, 

407 — 414). — After  30  days  on  a  protein- free  diet  the 
urinary  nitrogen  excretion  of  a  normal  man  was 
2*1  g.  per  day;  the  basal  metabolic  rate  fell  about 
20%;  at  this  stage  thyroxine  was  administered,  and 
exerted  its  characteristic  effect  in  increasing  the  basal 
metabolic  rate  and  the  excretion  of  carbamide. 
Continuance  of  the  protein-free  diet  after  treatment 
with  thyroxine  finally  reduced  the  daily  excretion 
of  nitrogen  to  1*75  g.  Practically  all  variations  in 
nitrogen  excretion  were  due  to  variations  in  carbamide. 
The  total  excretion  of  nitrogen  throughout  the  whole 
protein-free  period  was  291  g.  and  indicates  that  the 
reserve  protein  of  the  body  is  greater  than  has  been 
previously  supposed.  C.  R.  Harington. 

Limit  of  acid  taste  and  hydrogen-ion  con¬ 
centration.  A,  Berlatzky  and  T.  Guevara  (Rev. 
Soc.  Argentina  Biol,  1927,  3,  721— 724).— The  values 
of  pE  at  the  limiting  concentrations  for  perception  of 
acid  taste  were:  sulphuric  acid,  2-9 ;  nitric,  3*2 ; 
citric,  3*9;  tartaric,  hydrochloric,  and  lactic,  4-3 ; 
acetic,  4*5 ;  phosphoric,  4*7.  If  acid  taste  is  due  to 
hydrogen  ions,  this  series  is  explicable  if  the  anion 
has  an  antagonistic  cation,  which  is  probably  depend¬ 
ent  on  the  ionic  mobility.  Thus  sulphate  ions  depress 
the  sensitivity  of  the  nerves  more  than  chloride  ions, 
magnesium  sulphate  having  a  higher  concentration 
limit  of  bitter  taste  (due  to  magnesium  ions)  than  the 
chloride.  Similar  results  were  obtained  with  sodium 
and  potassium  nitrates  and  chlorides. 

R.  K.  Callow. 

Effect  of  p-ind olethy lamin e  on  blood-sugar. 
S  Hasegawa  (J.  Biophys.,  1927,  2,  xlvi — xlvii), — 
^  ith  small,  but  not  large,  injections,  hyperglycemia 
occurred.  Chemical  Abstracts. 

Influence  of  climatic  factors  on  the  cholesterol 
of  the  Mood  and  suprarenal  capsule,  I — III. 


A.  Rabbeno  (Arch.  sci.  bioL,  1926,  9,  161—167, 
168—177,  178—183;  Chem.  Zentr.,  1927,  ii,  1163). — 
The  effect  of  life  at  a  high  altitude,  and  that  of  main¬ 
tenance  at  a  constant  temperature  throughout  the 
year,  on  the  cholesterol  and  neutral  fat  content  are 
investigated.  A.  A.  Eldridge. 

Biological  activity  of  the  porphyrins.  K. 
Reitlinger  and  P.  Klee  (Arch.  exp.  Path.  Pliarm., 
1928,  127,  277 — 286). — Hsemato-,  copro-,  and  uro¬ 
porphyrin  increase  the  tonus  of  the  surviving  small 
intestine  of  the  guinea-pig,  cat,  and  rabbit.  The 
action  is  strongest  in  the  case  of  the  dibasic  baemato- 
porphyrin  and  the  tetrabasic  co  proporphyrin, 
weakest  in  the  case  of  the  oetabasic  uroporphyrin. 
Atropine  is  unable  to  inhibit-  the  action  of  porphyrin. 
No  relationship  between  the  actions  of  porphyrin  and 
choline  has  been  found.  The  porphyrins  are  unable 
to  sensitise  the  intestine  to  light  rays. 

W.  Robson. 

Alcohol.  III.  Variations  in  the  alcohol  con¬ 
tent  of  human  blood.  H.  Kionka.  IV.  Deter¬ 
mination  of  ethyl  alcohol  in  urine.  P.  Hirsch. 
V.  Excretion  of  alcohol  by  the  kidneys.  H. 
Kionka  and  M.  Haufe  (Arch.  exp.  Path.  Pliarm., 
1928,  128,  133—145,  146—149,  150—164;  cf.  A., 
1924,  i,  1366). — III.  The  concentration  of  alcohol 
in  the  blood  has  been  determined  in  individuals 
fasting  and  after  the  administration  by  mouth  of 
various  quantities  of  alcohol.  The  maximum  con¬ 
centration  found  in  the  blood  increases  with  the 
quantity  of  alcohol  taken  from  a  mean  fasting  value 
of  0*0031%  to  a  mean  value  of  0*0452%  after 
administration  of  114  e.c.  of  alcohol.  The  effect  of 
various  factors  on  the  blood-alcohol  curve  has  been 
investigated,  and  in  particular  the  previous  con¬ 
sumption  of  a  meal  and  also  the  induction  of  marked 
diuresis  causes  the  maximal  values  attained  to  be  lower. 

IV.  The  interferometer  method  previously  devised 
by  Kionka  and  Hirsch  (A.,  1924,  i,  1366)  for  the 
determination  of  alcohol  in  blood  has  been  developed 
so  as  to  be  applicable  to  the  determination  of  alcohol 
in  urine. 

V.  The  quantity  of  alcohol  excreted  in  the  urine, 

always  a  small  percentage  of  that  administered , 
increases  relatively  when  the  quantity  administered 
is  very  small.  The  major  part  of  the  alcohol  excreted 
in  the  urine  is  eliminated  during  the  3—4  hrs.  follow¬ 
ing  consumption.  Relatively  more  appears  in  the 
urine  when  it  is  administered  in  a  concentrated  form. 
The  maximum  urine  concentration  never  exceeds 
about  0*1%.  With  increased  diuresis  the  quantity 
of  alcohol  excreted  is  increased.  The  concentration 
of  alcohol  in  the  urine  depends  on  the  concentration 
in  the  blood,  but  no  simple  relationship  appears  to 
exist.  W.  O.  Kermack. 

Higher  toxicity  of  methyl  alcohol  in  presence 
of  ethyl  alcohol.  M.  Pantaleoni  (Ann,  Igiene, 
1927,  37,  537 — 540 ;  Chem.  Zentr.,  1927,  ii,  1980— 
1981). — A  mixture  of  equal  parts  of  methyl  and  ethyl 
alcohols  is  much  more  toxic  to  cats  than  either 
alcohol  alone.  A.  A.  Eldridge. 

Effect  of  chloralose  on  blood-sugar  level* 
M.  A.  Magenta  (Rev.  Soc.  Argentina  Biol.,  1927,  3, 
681 — 686). — The  blood-sugar  level  of  dogs  injected 
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with  chloralose,  after  slight  irregular  variation,  fell 
to  a  minimum  after  5 — 7  lira,  and  then  regained  the 
normal  value.  The  variation  from  normal  is  small, 
and  chloralose  is  therefore  a  good  anaesthetic  for  use 
in  the  study  of  hyperglyesemia.  R.  K.  Callow. 

Elimination  of  morphine.  F.  de  Camelis 
(Arch.  Farm,  sperim,,  1927,  44,  77 — 92). — Only  a  very 
small  proportion  of  a  dose  of  morphine  is  eliminated 
in  the  fseces.  The  urine  contains  morphine  24  or  48 
hrs.,  but  not  on  the  third  day,  after  the  administration. 
Repeated  administration  of  morphine  results  in  the 
appearance  of  reducing  substances,  probably  owing 
to  the  presence  of  morphine-glycuronie  acid. 

T.  H.  Pope. 

Pharmacological  assay  of  ergot.  I.  R.  von 
Issektjtz  and  M,  von  Leinzinger.  II.  M.  VON 
Leinzinger  and  J.  von  Kelemen  (Arch.  exp.  Path. 
Pharm.,  1928,  128,  165—172,  173—178).—!.  The 
antagonistic  action  of  ergotaminc  and  adrenaline  on 
the  isolated  rabbit  intestine  may  be  used  to  determine 
the  activity  of  the  alkaloids  of  ergot, 

II.  Determination  of  the  alkaloid  content  of  ergot 
by  the  Iveller-Frommc  method  (cf.  Z.  anal.  Chem., 
1894,  34,  115 ;  1907.  46,  743)  gives  a  very  good  indic¬ 
ation  of  its  biological  activity.  W.  0.  Kermack. 

Comparative  behaviour  of  animal  charcoal 
and  activated  aluminium  in  toxicology.  G. 
Sensi  and  C.  D.e  Rosa  (Annali  Chim.  Apph,  1928, 18. 
3 — 18). — Aqueous  alcoholic  extracts  of  alkaloids 
obtained  from  animal  organs  in  toxicological  investig¬ 
ations  may  be  conveniently  purified  by  means  of 
activated  aluminium,  prepared  by  immersion  of 
sheet  metal  or  turnings  in  10%  mercuric  chloride 
solution  for  3  min.,  washing  with  much  water,  then 
with  alcohol,  and  finally  with  ether,  and  storing  the 
dried  metal  under  light  petroleum ;  the  latter  is 
removed  and  the  metal  weighed  immediately  before 
use.  Activated  aluminium  is  easier  to  prepare,  and 
more  convenient  to  use,  than  animal  charcoal. 
From  none  of  the  alkaloid  solutions  tested  is  more 
alkaloid  removed  by  the  aluminium  than  by  animal 
charcoal,  and  m  some  cases  considerably  less  is 
removed.  T.  H.  Pope. 

Effect  of  sodium  fluoride  on  blood-sugar 
level.  M.  A.  Magenta  (Rev.  Soc.  Argentina  Biol., 
1927,  3,  691 — 693). — Injection  of  sodium  fluoride  into 
dogs  had  little  effect  on  the  blood- sugar  level,  in¬ 
creasing  it  only  when  the  toxic  dose  (50  mg.  per  kg.) 
was  reached.  R,  K.  Callow. 

Degree  of  dispersity  and  pharmacological 
action  of  colloidal  sulphur.  M.  Messini  (Arch, 
exp.  ^  Path.  Pharm.,  1928,  127,  366— 382).— The 
toxicity  of  colloidal  sulphur  depends  on  the  mode  of 
its  preparation,  its  age,  its  concentration,  and  on  the 
rate  of  its  injection.  With  these  factors  the  degree 
of  dispersity  of  the  colloidal  sulphur  varies,  and  with 
the  latter  in  turn  its  surface  of  contact  with  the  body 
fluids  which  reduce  it  to  hydrogen  sulphide.  The 
pharmacological  and  toxic  actions  of  colloidal  sulphur 
depend  on  its  conversion  into  hydrogen  sulphide,  and 
hence  its  therapeutic  action  must  be  assigned  chiefly 
to  the  hydrogen  sulphide  and  in  general  its  application 


limited  to  those  cases  in  which  hydrogen  sulphide  is 
of  use,  W.  Robson. 

Detoxication  of  hydrogen  cyanide.  A.  W. 
Forst  (Arch.  exp.  Path.  Pharm.,  1928,  128,  1 — 66). — 
The  toxic  action  of  hydrogen  cyanide  is  inhibited 
(except  in  the  case  of  white  rats)  by  previous  adminis¬ 
tration  of  sodium  thiosulphate  or,  even  more  effect- 
lively,  of  colloidal  sulphur.  These  compounds  are 
quite  ineffective  against  poisoning  by  aromatic 
nitriles.  Administration  of  dextrose  protects  against 
four  times  the  lethal  dose  of  hydrogen  cyanide. 
Insulin  alone  has  very  little  action,  whilst  insulin 
and  dextrose  are  practically  no  more  effective  than  is 
dextrose  alone.  Dihydroxy  acetone  effectively  pro¬ 
tects  against  nine  times  the  lethal  dose  of  the  poison. 
If  d  ihydroxyaeetone  is  administered  after  the 
symptoms  have  developed ,  the  symptoms  disappear 
but  death  is  not  averted .  When,  however,  dihydroxy- 
acetone  and  sulphur  are  administered  together  (after 
poisoning  by  9 — 10  times  the  lethal  dose  of  hydrogen 
cyanide),  recovery  is  effected  even  after  the  symptoms 
of  poisoning  have  developed.  W.  0.  Kermack. 

Barium  and  sulphate  as  antidotes.  L.  Scre- 
min  (Arch.  hit.  pharmacodyn.  ther.,  1926,  32,  207 — 
215 ;  Chem.  Zentr.,  1927,  ii,  954). — When  injected 
slowljq  but  not  when  injected  rapidly,  colloidal 
barium  carbonate  is  somewhat  less  toxic  than  barium 
chloride.  The  toxicity  is  not  reduced  by  simultaneous 
injection  of  equimolecular  sodium  sulphate ;  a  solution 
five  times  as  concentrated  is  required .  Barium 
hydrogen  carbonate  is  apparently  formed  in  the  blood. 
On  slow  injection  elimination  of  sulphate  runs  parallel 
with  injection,  and  in  dilute  solutions  the  conditions 
do  not  favour  the  formation  of  complex  salts  contain¬ 
ing  anionic  barium.  A.  A.  Eld  ridge. 

Chemical  changes  in  blood  in  mercuric 
chloride  poisoning.  H.  M.  Trusler,  W.  S. 
Fisher,  and  C.  L.  Richardson  (Arch.  Int.  Med,, 
1928,  41,  234 — 243) . — Mercuric  chloride  poisoning  by 
intravenous  injection  causes  a  lowering  of  the  blood - 
chlorides  in  dogs,  but  not  in  rabbits.  The  dogs 
suffer  from  violent  vomiting,  whilst  the  rabbits  do 
not.  Other  symptoms  are  similar,  hence  it  is  con¬ 
cluded  that  the  chlorides  arc  lost  b y  vomiting.  Hypo- 
chlorsemia  was  found  to  cause  gastric  tetany  associated 
with  acidosis.  Intravenous  injection  of  2%  sodium 
chloride  solution  prevents  tetany  but  does  not  in¬ 
fluence  the  other  symptoms.  The  clinical  aspect  is 
discussed.  W.  K.  Slater. 

Preventive  action  of  metals  against  syphilis. 
C.  Levaditi,  V.  S.  Bayaeri,  R.  Schoen,  and  Y. 
Manin  (Ann.  Inst.  Pasteur,  1928,  42,  105— 169;  cf, 
A.,  1927,  587). — Administration  of  finely-divided 
tellurium  and  bismuth  and  of  certain  derivatives 
of  these  metals  to  rabbits  renders  them  resistant 
to  subsequent  experimental  infection  with  syphilis. 
The  protection  given  by  bismuth  may  exceed  that 
conferred  by  arsenobenzenc  and  other  arsenieals. 
The  degree  and  duration  of  immunity  depend  both 
on  the  dose  and  on  the  nature  of  the  metal  derivative 
administered.  W.  O.  Kermack. 

Azo-dyes  containing  antimony  in  the  treat¬ 
ment  of  trypanosomiasis.  F.  Dunning  and 
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D.  I *  Macht  (J.  Pharm.  Exp.  Ther.,  1928,  32,  205— 
213) —Azo-dyes  of  the  general  formulae 
Na203Sb*C6H4*NIN*C6H3B*0H  or 
NagOgSb'CgH^N'N’CgHfNRg  do  not  cure  rats 
infected  with  Trypanosoma  equiperdum.  Of  the 
dyes  formed  by  coupling  diazotised  stibanilic  acid 
with  a-n aphthol -4- sulph onic  acid,  (J-naphthoJ-3  :  6- 
disulphonic  acid,  1  :  8-dihydroxynaphthalene-2  :  6- 
disulphonic  acid,  S-amino-a-naphthol-3  ;  6-disul- 
phonic  acid,  6-amino-a~naphthol-3-sulphonie  acid,  and 
P-naphthylamine-3  :  6-disulpbonie  acid,  respectively, 
the  sodium  salts  of  the  last  three  possess  marked 
curative  aetion,  the  ratio  of  the  maximum  tolerated 
close  to  the  minimum  curative  dose  being  6 — 7,  4 — 5, 
and  4 — 5,  respectively,  W.  0.  Kermack. 

Effect  of  catalase  injected  into  the  circulating 
blood.  Catalase  and  anticatalase  content  of 
various  tissues.  L.  Belkine,  R,  Falk,  and  L, 
Krbbeley  (Compt.  rend,  Soe.  Biol.,  1927,  97,  525 — 
520 ;  Chem.  Zentr.,  1027,  if,  1480) —Catalase,  when 
injected  into  the  blood,  disappears  in  3  lirs.  The 
catalase  content  of  tissue  is  at  first  increased, 
particularly  in  the  kidneys  and  muscles,  and  then 
gradually  falls  to  the  normal  value.  Anticatalase 
changes  show  no  such  regularity.  A.  A,  Eld  hedge. 

Action  of  light  on  the  decolonisation  process 
in  a  dehydrogenase-methylene-blue  system.  A. 
Krestovnikov  (Skand .  Arch.  Physiol.,  1927,  52, 
199—208 ;  Chem.  Zentr,,  1927,  ii,  1478).— The 
decolorisation  of  methylene-blue  in  the  presence  of 
dehydrogenase  and  a  hydrogen  donator  is  accelerated 
by  light ;  hence  in  Thunberg's  method  the  illumination 
must  be  weak  and  uniform.  A.  A,  Eldridge. 

Preparation  of  succinodehydrogenase.  N, 
Andeessok  (Skand.  Arch.  Physiol.,  1927,  52,  187— 
198;  Oh em .  Zentr . ,  1 927 ,  ii,  147 9 ) . — Ch opped  m use le 
(100  g.)  is  washed  with  100  e.c.  quantities  of  0*25% 
sodium  chloride  solution  until  the  mass  is  colourless ; 
it  is  then  ground  with  Jf/15-disodium  hydrogen 
phosphate  solution,  shaken  for  1  hr.,  and  the  ferment 
solution  separated  by  centrifuging. 

A.  A.  Eedbidge. 

^  Purification  of  the  lactic  acid-forming  enzyme, 
K.  Meyer  (Bioehem.  Z.,  1928,  193,  139 — 160). — 
Purification  of  the  lactic  acid-forming  enzyme  of 
muscle  from  protein  may  be  effected  either  by  re¬ 
peated  acetate  precipitation  at  pa  5  with  subsequent 
elution  by  dilute  phosphate  at  7-5 — 8,  or  by 

adsorption  of  the  enzyme  on  alumina  followed  by 
phosphate  elution.  The  first  method  occasionally  gives 
an  enzyme  of  high  degree  of  activity  (50  times  the 
original),  but  the  result  is  difficult  to  reproduce.  The 
second  method  gives  much  more  consistent  results, 
the  activity  being  increased  20  times.  The  amount  of 
the  increased  activity  depends  on  various  factors, 
especially  on  the  dilution  of  the  alumina  adsorbate 
and  on  the  distribution  of  enzyme  between  precipitate 
and  solution.  To  elute  the  enzyme,  short,  gentle 
shaking  with  phosphate  is  used ,  since  vigorous 
shaking  inactivates  It.  In  this  case  only  the  heat- 
sensitive  part  of  the  enzyme  is  freed  from  protein* 
Addition  of  the  heat-stable  co-enzyme  (boiled  muscle 
extract)  is  always  necessary  for  the  formation  of 
lactic  acid.  The  purified  enzyme  is  relatively  more 


stable  than  the  extract.  Whereas  the  latter  becomes 
inactive  on  keeping  for  a  few  hours,  the  purified 
enzyme  solution  loses  only  about  half  its  activity  in 
24—48  hrs»  Sodium  fluoride  acts  on  the  purified 
enzyme  much  less  than  on  the  extract,  attacking 
probably  the  protein  substances  accompanying  the 
enzyme.  The  action  of  arsenate  is,  however,  the 
same  for  both.  P.  W.  Clutterbuck. 

Lipase.  I.  Optimum  action  of  gastric  lipase. 
II.  Lipase  of  organs  and  its  resistance  to  acids 
and  alkalis.  III.  Action  of  quinine  on  lipase 
of  organs.  E,  Gyotoku  (Bioehem.  Z,,  1928,  193, 
18 — 26,  27 — 38,  39 — 52). — I.  The  optimal  pK  for  the 
action  of  rabbit’s  and  human  gastric  lipase  is  6*0, 
and  after  purification  7*6— 7*8.  When  pig's  gastric 
lipase,  the  optimal  pu  of  which  lies  on  the  alkaline 
side,  is  kept  in  the  dry  condition,  its  optimal  jhi  is 
displaced  to  6*0— 6*5,  the  change  not  being  obtained 
with  the  gastric  lipase  of  rabbit,  dog,  and  man.  When 
the  enzyme  is  kept  in  solution,  the  optimum  is  dis¬ 
placed  to  the  alkaline  side.  Normal  gastric  lipase  is 
probably  combined  with  substances  which  activate 
the  lipolytic  aetion  in  acid,  and  Inhibit  in  alkaline 
medium. 

II,  Gastric  lipase  is  more  resistant  to  acids  than 
alkalis  and  pancreatic  and  liver  lipases  are  more  resist¬ 
ant  to  alkalis,  but  gastric  lipase  is  much,  more  stable 
than  other  organ  lipases  to  such  reagents.  Purific¬ 
ation  of  gastric  lipases  of  man,  dog,  and  pig  causes 
decrease  of  resistance  to  acids,  the  enzyme  becoming 
no  more  stable  than,  pancreatic  lipase.  Pancreatic 
and  liver  lipases  also  lose  their  resistance  to  alkalis 
on  purification.  Unpurified  gastric  lipase  retains  its 
resistance  to  acids  for  a  long  time  on  keeping.  Strong 
acids  and  alkalis  cause  great  injury  to  lipases,  the 
degree  of  injury  being  directly  related  to  the  concen¬ 
tration  of  hydrogen  or  hydroxyl  ions ;  addition  of 
proteins  or  peptones  protects  the  enzyme  to  some 
extent. 

III.  Pancreatic,  liver,  and  gastric  lipases  are  often 

sensitive  to  quinine  and  may  be  either  activated 
or  inhibited.  Refractory  lipases,  on  purification, 
become  considerably  inhibited  by  quinine*  When 
dried  lipases  of  organs  are  kept  for  several  months, 
the  extent  of  the  quinine  inhibition  decreases.  With 
pig's  liver  lipase  an  80—90%  activation  Is  obtained. 
The  action  of  quinine  on  the  lipase  is  the  sum  of  two 
opposed  effects,  that  on  the  enzyme  Itself  and  that  on 
the  substances  accompanying  it  which  are  lost  on 
purification.  The  organ  lipases  of  man  and  dog  are 
much  more  sensitive  to  quinine  than  those  of  rabbit, 
pig,  cat,  sheep,  and  guinea-pig,  and  serum -lipases  of 
man  and  dog  are  much  more  sensitive  than  pancreatic 
lipase*  P.  W.  Cluiterbuck, 

Influence  of  cations  on  the  action  of  lipase. 
S.  Ueno  (J.  Biophys.,  1927,  2,  xxxiv). — Potassium 
and  (to  a  smaller  extent)  sodium  retard,  whilst 
manganese  and  cobalt  accelerate,  the  action  of 
pancreatic  lipase  on  cream.  Strontium,  calcium, 
barium,  magnesium,  nickel,  uranyl,  copper,  and 
mercury  depress  the  action  in  that  order.  The 
depressing  action  of  sodium  is  neutralised  by  stron 
tium,  barium,  calcium,  and  magnesium. 

Chemical  Abstracts. 
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Melibiase.  II.  R.  Weidenixagen  (Z.  Ver.  dent. 
Zucker-Ind.,  1928,  90 — 110 ;  cf.  ibid.,  1927,  699).— 
Purified  yeast  melibiase  has  a  maximum  activity  at 
pn  4-8,  but  it  docs  not  vary  much  between  pn  3*5  and 
5-5.  With  varying  concentrations  of  enzyme  the 
same  percentage  of  melibiose  is  hydrolysed  in  times 
inversely  proportional  to  the  concentration  of  the 
enzyme  provided  the  other  conditions  are  kept  con¬ 
stant.  The  activity  of  melibiase  in  certain  pre¬ 
parations  is  within  limits  approximately  represented 
by  the  formula  for  a  unimolccular  reaction.  Suitable 
units  in  which  to  measure  the  activity  of  melibiase 
and  the  concentration  of  it  in  any  particular  material 
are  suggested,  following  the  principles  used  by 
W ill sta tier  (A.,  1920,  1,  795)  in  relation  to  maltase. 
Methods  are  described  for  the  preparation  of  meli¬ 
biase  solutions  and  for  the  determination  of  melibiase 
in  yeast.  W.  0.  Kermack, 

Decomposition  of  urea  by  urease.  S.  Mori 
(J.  Biophys.,  1927,  2,  xxiii). — When  the  solution  is 
sufficiently  buffered  against  the  ammonia  formed,  the 
reaction  is  shown  to  be  unimolecular. 

Chemical  Abstracts. 

Decomposition  of  caseinogen  by  trypsin.  S. 
Mom  (J.  Biophys.,  1927,  2,  xxiii).— The  velocity  is 
proportional  to  the  amount  of  enzyme.  The 
optimal  reaction  takes  place  at  55°  with  pR  7*76 — 
7*78.  Chemical  Abstracts. 

Denaturation  of  proteins.  VI.  Effect  of  de- 
naturation  on  the  digestibility  of  ovalbumin  by 
pepsin  and  trypsin.  K.  H.  Lin,  H.  Wit,  and 
T.  T.  Chen  (Chinese  J.  Physiol.,  1928,  2,  107—130).— 
Natural  and  denatured  egg-albumins  are  digested  by 
pepsin  or  trypsin  at  different  rates.  The  optimal  pR 
varies  according  to  the  method  of  denaturation.  The 
results  are  considered  to  support  the  view  that  the 
fundamental  change  in  denaturation  is  similar  in 
nature  to  some  of  the  early  stages  of  .tryptic  digestion. 

W.  6.  Kermack. 

Digestibility  of  racemised  caseinogen  and 
egg-albumin.  K.  H,  Lin,  H.  Wu,  and  T.  T.  Chen 
(Chinese  J.  Physiol.,  1928,  2,  131 — 137). — Racemised 
egg-albumin  and  racemised  caseinogen  are  subject 
to  putrefaction,  and  arc  hydrolysed  by  enzymes 
prov ided  the  hydrogen-ion  concentration  of  the 
medium  is  suitable,  but  the  rates  of  hydrolysis  are 
less  than  those  of  the  natural  proteins.  These  results 
do  not  agree  with  those  of  Dakin  and  Dudley  (cf. 
A.,  1913,  i,  1249),  who  claim  that  racemised  protein 
undergoes  neither  hydrolysis  by  enzymes  nor  putre¬ 
faction.  The  racemised  egg-albumin  is  purified  by 
utilising  its  low1  solubility  at  the  isoelectric  point, 
]hi  4*45.  W.  ().  Kermack. 

Specificity  of  animal  proteases.  XII.  Speci¬ 
ficity  of  pancreatic  trypsin  and  intestinal  erepsin. 
E,  Waldschmidt-Leitz,  A  Schaffner,  H. 
Schlatter,  and  W.  Klein  (Ben,  1928,  61,  [B], 
299 — 306 ;  cf.  A.,  1927,  1112). — Investigation  has 
been  made  of  the  hvdrolytic  action  of  intestinal 

v  v 

erepsin,  trypsin  kinase,  and,  in  some  eases,  of  trypsin 
towards  glycvlglyeine,  leucylglycine,  leucyl-leucine, 
glycy  3  serine,  alanylserine,  leueylmethy  looser  ine, 
glycyleystine,  d i leu cvlcys tine,  leucylglutamic  acid, 
phcnylalanylglutamic  acid,  glycyltvrosine,  diarginine 


trinitrate,  alanyl-  and  leueyl-(baimno-«-butyrie  acids, 
glycyl-  and  alanyl- a-amino-«-hcxoic  acids,  leucyl-s- 
amino-«-hexoic  acid,  glycyl  anhydride,  glycylalanine 
anhydride,  alanylphcnylalanyl  anhydride,  glycyl  - 
serine  anhydride,  phenyld iketopiperazine,  leucyltri- 
glycyl-leucine,  leu cy lheptoglyc ine,  leucylnonaglycine, 
a-bromowohexoylnonaglycine,  a-  bromoisohcxoyl- 

triglycyl-leucylnonaglycine,  leucyltriglycyl-leucyltri- 
glycyl-lcucylnonaglycine,  leucylglycyltyrosine,  glycyl- 
alanyltyrosine,  glycyltyrosylglycine,  glycylalanyl- 
glycyl  tyros  ine,  and  p  -  nap  h  thalones  u  lphony  lgly  cy  1  - 
tyrosine.  The  dipeptides  occupy  an  exceptional 
position,  since,  independently  of  the  nature  of  the 
amino -acids  from  which  they  are  derived,  they  act  as 
specific  substrates  for  erepsin ;  a  possible  exception  is 
diarginine  trinitrate,  which  may  not  have  the  con¬ 
stitution  ascribed  to  it  by  Fischer  and  Suzuki  (A., 
1906,  i,  73).  Fission  of  higher  peptides  by  pancreas 
trypsin,  which  is  inactive  towards  all  dipeptides, 
depends  on  the  presence  of  certain  ami  no -acids,  of 
which  tyrosine  is  an  example.  An  indication  of  the 
cause  of  the  specific  differences  in  the  actions  of 
trypsin  and  erepsin  is  found  in  the  alteration  of  the 
behaviour  of  glycyl  tyrosine  consequent  on  the 
introduction  of  the  (J-naphthalcnesulphonyl  group ; 
glycyltyrosine  is  hydrolysed  only  by  erepsin,  fi-naph- 
thalenesulphonylglycyltyrosine  only  by  trypsin. 
Erepsin  appears  to  require  the  presence  of  a  free  amino- 
group,  which  is  unnecessary  for  trypsin. 

H.  Wren. 


Growth  of  the  yeast  Saccha  vomyces  cerevisice. 
I.  The  growth  curve  and  the  effect  of  tem¬ 
perature  on  the  yeast  growth.  0.  W.  Richards 
(Ann.  Bot.,  1928,  42,  271 — 283). — The  growth  curve 
is  an  asymmetrical  S -shaped  curve  in  which,  in  the 
medium  employed,  maximum  growth  is  attained 
within  100  hrs,  following  seeding.  Cell -volume 
increase  exceeds  cell-number  increase  for  the  first 
15  hrs.  and  then  decreases ;  both  have  the  same  value 
after  90  hrs.  Analyses  of  the  curve  indicate  that  the 
limiting  master  reaction  is  quinquemolecular. 

E.  A.  Lunt. 

Ac  e  tylmethy  1c  ar  b  inol  formation  in  the 
alcoholic  fermentation  of  sugar.  L.  Elton  (Ned. 
tijdschr.  hyg.  micro  hi  oh,  1926,  1,  171 — 179 ;  Chem. 
Zcntr.,  1927,  ii,  1042). — The  appearance  of  aeetyl- 
methylcarhinol  as  a  product  of  the  fermentation  of 
sugar  fixes  the  acetaldehyde,  which  can  no  longer  act 
as  hydrogen-acceptor.  Free  hydrogen,  however,  is 
not  evolved,  but  a  complex  reduction  process  takes 
place,  the  nature  of  which  is  under  investigation. 

A.  A.  Eldridge. 

Comparison  of  the  actions  of  arsenate  and. 
organic  derivatives  of  arsenic  acid  on  alcoholic 
fermentation  of  sugar.  P.  Mayer  (Riochem.  Z., 
1928,  193,  176 — 180).— A  number  of  aromatic 

derivatives  of  arsenic  acid  can  accelerate  fermentation 
of  hexosediphosphate,  especially  phenvlarsinic  and 
arsanilie  acids,  but  none  of  these  substances  has  as 
great  an  effect  as  potassium  arsenate. 

P.  W.  Cltjtterbuck. 


Thermophilic  and  thermoduric  micro-organ¬ 
isms,  with  special  reference  to  species  isolated 
from  milk.  I.  Review  of  literature.  Ill- 
Description  of  non-spore-forming,  thermoduric 
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organisms  isolated.  A.  H.  Robertson  (New 
York  Agric.  Exp.  Sta.,  Tech.  Bulls.  130  and  131, 
Aug.  1927,  56  and  62  pp.). 

Thermophilic  fermentation  processes.  C. 
Coolhaas  (Ned.  tijdsclir.  hyg.  microbiol.,  1926,  1, 
338—350 ;  Chem.  Zentr.,  1927,  ii,  1159).— A  rapid 
thermophilic  fermentation  of  formate,  acetate,  oxalate, 
gluconate,  and  lactate,  and  a  slower  fermentation  of 
butyrate  and  propionate  to  carbon  dioxide  and 
methane  took  place  with  spore-forming  rod-bacteria 
of  very  different  lengths.  In  a  fermentation  of 
peptone  to  carbon  dioxide  and  methane,  most  of  the 
nitrogen  was  converted  into  ammonia,  A  motile, 
spore -forming,  aerobic  bacterium  caused  the  extra¬ 
ordinarily  rapid  conversion  of  starch  into  maltose  and 
dextrin ;  another  bacterium  fermented  various  carbo¬ 
hydrates  to  carbon  dioxide,  hydrogen,  butyric  acid, 
and  active  lactic  acid.  A.  A.  Eldridge, 

Action  of  digestive  juices  on  lactic  organisms. 

C.  A,  Sagastume  and  A.  Solari  (Rev.  Soc.  Argentina 
Biol.,  1927,  3,  573—580). — When  a  mixture  of  B.  acidi 
lactic  a  lactic  streptococcus,  and  a  torula  from  milk  was 
incubated  in  acid  and  alkaline  media  (pu  1-2 — T9  and 
10*4 — 10*8),  the  first  two  alone  were  affected,  being 
killed  at  pn  <14.  B.  acidophilus  and  B.  bulgaricus 
were  tested  in  the  same  media  and  in  hypochlorhydric, 
normal,  and  hyperehlorhydric  gastric  juice,  and  in 
duodenal  juice.  Whilst  B.  acidophilus  was  practically 
unaffected,  B.  bulgaricus  was  killed  in  the  acid  media 
and  in  hyperehlorhydric  gastric  juice. 

Since  the  nutritive  requirements  of  B.  acidophilus 
and  B.  bulgaricus  are  similar,  the  difficulty  of  adapt¬ 
ation  of  the  latter  to  the  human  intestine  which  is 
generally  recorded  can  be  attributed  to  its  lower 
resistance  to  the  digestive  juices,  combined  with  the 
bacterial  antagonism  of  the  intestinal  medium. 

R.  K,  Callow. 

Fermentation  of  dextrose  by  Bacillus  coli. 
Rosnatovsky  (Zentr.  Bakt.  Par.,  1927,  I,  102, 
145 — 148 ;  Chem .  Zentr.,  1927,  ii,  1481). — When 
B.  coli  is  grown  on  acid  or  neutral  bouillon  in  presence 
of  05 — 2-0%  of  dextrose,  the  amount  of  gas  produced 
(hydrogen  :  carbon  dioxide  =  6  :  1  to  10  :  1  in  acid, 
always  2  :  1  in  neutral  bouillon)  is  variable,  and 
independent  of  the  sugar  content.  Intermediate 
products  therefore  appear  to  be  concerned. 

A.  A.  Eldridge. 

Biochemical  preparation  of  a  disaccharide- 
monophosphoric  ester.  C.  Neuberg  and  J. 
Leibowitz  (Biochem.  Z.,  1928,  193,  237—244).— 
Dephosphorvlation  of  sodium  hexosediphosphate  by 
the  action  of  B.  coli  and  B.  laciis  aerogenes  gave  poor 
results,  the  action  being  slow  and  incomplete.  With 
the  lactic  acid  bacterium,  B.  Delbrilcki,  however, 
a  ciisaccharidemonophosphoric  ester  was  obtained, 
determinations  of  carbon,  hydrogen,  barium  (of 
barium  salt),  and  phosphorus  agreeing  with  the 
formula  for  the  barium  salt  of  CiaH01014PBa, 
+55*2°.  p  W.  Cluttbrbuck. 

Influence  of  sodium  chloride  on  the  formation 
Oi  volutin  in  the  cells  of  spore-forming  bacteria. 
P;  Smirnov  (Zentr.  Bakt,  Par.,  1927,  II,  70,  29—36; 
Chem.  Zentr.,  1927,  ii,  1480— 1481).— The  formation 


of  volutin  by  Bacillus  alvei  depends  on  the  size  of 
the  cell,  and  lienee  on  the  sodium  chloride  content. 

A.  A,  Eldridge. 

Fat  metabolism  of  Ilyphoniycetce.  I.  A,  von 
Mallinckrodt-Haupt  (Zentr.  Bakt.  Par.,  1927,1,103, 
73 — 87  ;  Chem.  Zentr.,  1927,  ii,  1041). — Trichophyton 
gypseum  grows  on  Uschinskv's  medium  with  butter 
or  lard,  but  not  cod-liver  oil ;  growth  was  poor  on 
beef-  or  mutton-fat.  Olive  and  castor  oils  were 
suitable,  as  well  as  pure  triacefcin  and  triolein.  The 
optimum  pa  for  tributyrin  hydrolysis  is  6*0,  and  for 
peptone  7*0.  '  A.  A.  Eldridge. 

Oxidation  of  waxes  by  micro-organisms, 
W.  O.  Tausson  (Biochem.  Z.}  1928,  193,  85 — 93). — 
Aspergillus  jlavus  can  utilise  as  a  source  of  carbon  the 
esters  of  higher  fatty  acids  with  glycerol  and  with 
the  higher  alcohols.  There  is  a  close  correspondence 
between  the  power  of  the  mould  to  use  these  substances 
and  to  oxidise  paraffin.  The  absolute  amount  of 
wax  oxidised  by  the  mould  is  proportional  to  the  age 
of  the  culture  and  is  smaller  than  the  amounts  of 
paraffin  oxidised  under  the  same  conditions.  The 
results  support  the  view  that  such  esters  are  formed 
as  an  intermediate  stage  in  the  oxidation  of  paraffin. 

P.  W.  Clutterbitck. 

Formation  of  citric  acid  by  Aspergillus  niger. 
E.  Challenger,  L.  Klein,  V.  Sijbramaniam,  and 
T.  K.  Walker  (Nature,  1928,  121,  244) —Potassium 
citrate  has  been  isolated  from  cultures  of  A.  niger  on 
potassium  hydrogen  adipate  and  on  potassium 
muconate.  A.  A.  Eldridge. 

Formation  of  an  o-diphenol  at  the  expense  of 
sugars  by  certain  microbes  of  the  soil.  Lemoigne 
(Compt.  rend.,  1928,  186,  473 — 475). — B.  subtilis  and 
other  soil  bacteria  which  give  a  butylencglyeol 
fermentation  are  cultivated  on  an  acid  medium 
containing  sugar  as  the  sole  organic  constituent ;  the 
product  gives  with  ferric  chloride,  after  precipitation 
and  re-dissolution  of  ferric  phosphate,  a  green  color¬ 
ation  attributed  to  the  presence  of  an  o-diphenol.  The 
product  on  concentration  shows  all  the  reactions  of 
o-diphenols,  but-  no  chemical  individual  is  isolated. 

E.  W.  WlGNALL. 

Nitrate  reduction  by  Azotobacter.  8.  ICostyt- 
schev  and  O.  Schvezova  (Z.  wiss.  Biol,,  Aht.  3. 
Planta,  Arch.  wiss.  Bot.,  1926,  2,  527 — 529  ;  Chem . 
Zentr.,  1927,  ii,  1159). — A  discussion. 

A.  A.  Eldridge. 

Biological  reduction  of  mineral  phosphate. 
K.  I.  Rudakov  (Zentr.  Bakt.  Par.,  1927,  II,  70,  202 — 
214 ;  Chem.  Zentr.,  1927,  ii,  947 ) . — Reduction  of  phos¬ 
phoric  acid  in  soil  to  phosphorous  and  hypophosphorous 
acids  and  phosphine  by  micro-organisms  in  soil  has 
been  observed.  The  reduction  process  is  diminished 
by  addition  of  potassium  nitrate  and  magnesium 
sulphate.  A  pure  culture  of  the  reducing  organism 
was  obtained.  A.  A.  Eldridge. 

Decomposition  of  fats  by  the  tubercle  bacillus, 
A.  Sedych  and  G.  Selir.br  (Compt,  rend.  Soc.  Biol., 
1927,  97,  57—58;  Chem.  Zentr.,  1927,  ii,  1158).— 

Fats  are  hydrolysed  by  the  tubercle  bacillus. 

A.  A.  Eldridge. 

Electro  dialysis  of  tuberculin.  VIII.  F.  B, 
Seibert  and  M.  T.  Hanke  (J.  Biol.  Chem.,  1928, 
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76,  535—541},* — Electrodialysis  causes  a  more  efficient 
removal  of  the  last  traces  of  electrolytes  from  tuber¬ 
culin  than  does  ordinary  dialysis,  although  the  initial 
stages  of  the  process  are  no  quicker ;  no  loss  of 
activity  is  brought  about  by  the  electric  current, 
but  under  its  influence  small  amounts  of  the  protein 
diffuse  through  parchment ;  in  the  absence  of  the 
electric  current  such  diffusion  takes  place  only  through 
collodion  membranes  prepared  from  a  solution  of 
collodion  in  a  mixture  of  ether  and  95%  (not  absolute) 
alcohol.  (X  R,  Harinqtgn. 

Antigens.  F,  Przesmycki  (Z.  Immunitatsf orsch . , 
1927,  51,  408 — 420 ;  Chem.  Zentr.,  1927,  ii,  1717* — 
1718). — For  the  preparation  of  the  residual  antigens 
of  bacteria,  an  aqueous  extract  is  boiled  with  10% 
acetic  acid  for  5  min.,  and  the  precipitate  is  separ¬ 
ated  in  a  centrifuge ;  10  vols,  of  95%  alcohol  are 
added,  the  precipitate  is  dissolved  in  water  and 
reprecipitated  with  alcohol.  The  process  is  repeated 
0  times  in  alternately  alkaline  and  acid  medium. 
The  aqueous  dialysate  is  then  precipitated  with 
acetone.  A.  A.  Eldridge. 
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Jendrassik  and  A.  Czike  (Klin.  Woch.,  1927,  6, 
1521 ;  cf.  Jendrassik  and  Antal,  ibid.,  1338 ;  Chem, 
Zentr.,  1927,  ii,  1722 — 1723).* — Zondeck’s  theory  of 
parallelism  between  the  action  of  adrenaline  and 
calcium  ions  is  unsupported  by  experiment. 

A.  A.  Eldridge. 

Influence  of  amino-acids  and  their  derivatives 
on  adrenaline  hyperglycemia .  M.  Chikano  (J. 
Eiophys.,  1927,  3,  xlv — xlvi). — Dihydroxyphenyl- 
alanine  and  pyrocatechol  cause  considerable,  and 
tryptophan  slight,  hyperglycemia.  Tyrosine,  hydr- 
oxyphenylpyruvic  acid,  and  tryptophan  augment 
adrenaline  hyperglycsemia ;  leucine  and  histidine 
counteract  it,  and  phenylalanine  exerts  no  action. 
Glycine  and  glutamic  acid  have  no  influence  on 
blood-sugar.  Chemical  Abstracts. 

Influence  of  some  protein  derivatives  on  the 
regulation  of  blood-sugar,  I.  Effect  on  the 
blood-sugar  curve  and  the  hyperglycsemic 
reaction  after  adrenaline.  F.  Ngrd  (Acta  med. 
scand.,  1926,  65,  1—115 ;  Chem.  Zentr,,  1927,  ii, 
1717). — Glycine,  glutamic  acid,  and  Witte’s  peptone 
exercise  a  sugar- mobilising  effect,  but  do  not  increase 
the  action  of  adrenaline  on  the  blood-sugar.  Glycine 
and  glutamic  acid  can  completely  suppress  insulin 
hypoglycemia ;  the  action  of  Witte’s  peptone  is 
irregular.  A.  A.  Eldhidge. 

Inner  secretion  of  the  pancreas,  VI.  Sub¬ 
stance  in  human  urine  which  diminishes  the 
blood-sugar,  K.  Kozuka  (Tohoku  J.  Exp,  Med., 
1927,  9,  130— 147).— Human  urine . contains  a  very 
variable  quantity  of  a  hypoglycemic  substance.  The 
substance  cannot  be  isolated  in  diabetes  unless  sugar 
is  eliminated  from  the  urine  by  treatment  with  the 
pancreatic  hormone,  with  which  the  substance  is 
probably  identical.  Chemical  Abstracts, 


Mode  of  action  of  insulin.  C.  Lundsgaard 
(Acta  med.  scand.,  Suppl.  Bd.,  1926,  16,  473—484; 
Chem.  Zentr. ,  1927,  ii,  1974),— The  action  of  insulin 
depends  on  an  intramolecular  rearrangement  of  the 
sugar,  with  formation  of  neoglucose ;  sufficient  insulin 
for  tine  purpose  is  normally  present.  The  effect  of 
insulin  depends  on  the  presence  of  some  substance 
present  in  fresh  muscle ;  if  this  is  provided,  the 
action  can  be  reproduced  in  vitro. 

A.  A.  Eldridge. 

Hormonal  processes  after  administration  of 
dextrose.  IV,  Detection  of  insulin  in  human 
blood  after  peroral  administration  of  dextrose, 
H.  Hausler  and  R,  Webber  (Klin.  Woch.,  1927,  6, 
1521 — 1522 ;  Chem.  Zentr.,  1927,  ii,  1974). — Insulin 
was  detected.  A.  A.  Eldridge, 

Colorimetric  determination  of  iodine  in 
homoeopathic  and  biochemical  preparations. 
C,  A.  Rojahn  (Apoth.-Ztg.,  1927,  42,  551 ;  Chem. 
Zentr.,  1927,  ii,  149). — An  aqueous  extract  (5  e.c.)  is 
filtered,  and  the  filtrate  is  treated  with  sulphuric  acid, 
potassium  iodat-e,  and  chloroform ;  after  shaking, 
the  colour  of  the  chloroform  layer  is  compared  with 
that  of  a  standard  solution.  A.  A.  Eldridge. 

Determination  of  uric  acid  fin  body  fluids]. 
C.  Curb  ado  (Pediatria,  1926,  2,  216 ;  Chem.  Zentr., 
1927,  ii,  306) . — Benedict’s  method  is  preferred. 

A.  A.  Eldridge. 

Rapid  volumetric  determination  of  amino- 
acids  f  organic  acids,  and  bases,  I.  Determin¬ 
ation  of  ammonia  and  volatile  amines  in  bio¬ 
logical  fluids  and  determination  of  the  different 

W  1* 

classes  of  acid  radicals  represented  in  the  total 
alcohol  titration  value.  II.  Quantitative  re¬ 
moval  and  determination  of  the  carbonic  acid 
radical  especially  in  bacterial  cultures.  F.  W. 
Foreman  (Biochem.  J.,  1928,  22,  208—221,  222— 
229).— I.  A  detailed  description  of  the  methods  which 
arc  an  extension  of  the  author's  original  method 
(cf.  A.,  1920,  ii,  564). 

II.  The  method  is  based  on  the  observation  that- 
concentrated  alcohol  in  which  carbonic  acid  and  small 
quantities  of  55  free  ”  volatile  acids  are  dissolved  very 
readily  parts  with  the  whole  of  the  carbon  dioxide, 
but  completely  retains  the  volatile  acids  on  aeration. 
Hydrogen  carbonates  of  “  weak  ”  nitrogenous  bases 
lose  their  carbon  dioxide  by  this  treatment. 

S.  S.  ZlLVA. 

Stain  solubilities.  III.  W.  C.  Holmes  (Stain 
Tech.,  1928,  3,  12— 13).— The  solubilities  in  water 
and  95%  alcohol  of  45  dyes  are  tabulated. 

H.  W.  Dudley. 

Fast-green,  a  substitute  for  light-green  S.  F. 
yellowish.  R.  Haynes  (Stain  Tech.,  1928,  3,  40).— 
Fast-green,  a  triphenylmethane  dye  (see  Johnson 
and  Staub,  R.,  1927,  404),  is  slightly  greener,  stains 
more  intensely  in  a  shorter  time,  dcs tains  saf ranine 
more  slowly  (making  differentiation  easier),  and  is 
much  more  permanent  than  light-green. 

H.  W*  Dudley. 
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Spectrometer  or  monochromator  with  lenses 
or  mirrors  for  use  with  one  or  two  prisms  of 
glass,  quartz,  rock  salt,  etc,  C.  Leiss  (Z.  Physik, 
1928,  47,  137—142). — A  new  form  of  constant-devi¬ 
ation  spectrometer  is  described  which  can  be  used 
according  to  requirements  with  one  or  two  prisms 
of  glass  (for  visible  region),  quartz  (up  to  4  jx),  or 
rock  salt  (up  to  1C  p).  The  arrangement  of  mirrors 
(or  lenses)  and  prisms  is  such  that  the  prisms  are 
always  used  in  the  position  of  minimum  deviation. 
The  instrument  is  very  compact  and  simple  of  adjust¬ 
ment.  "  J.  W.  Smith. 

Direct-vision  spectroscopic  apparatus  and 
monochromator  with  two  prisms  and  constant 
deviation.  C.  Leiss  (Z.  Physik,  1928,  47,  143— 
140).— A  direct-vision  spectroscope  is  described  which 
can  be  used  with  either  one  or  two  prisms.  Mirrors 
are  mounted  in  permanent  connexion  with  the  prisms, 
which  can  bo  adjusted  together  with  one  movement. 
It  is  so  arranged  that  any  line  focussed  on  the  cross  - 
wires  or  on  the  emergence  slit  lias  passed  through  the 
prism  with  minimum  deviation.  J.  W.  Smith. 

Spark  producer  as  an  atomiser  of  salt  solu¬ 
tions  for  flame  spectra  and  the  photography  of 
their  spark  spectra.  W.  Htrschel  (Z.  Physik, 
1928,  47,  147 — 150). — A  method  is  described  whereby 
the  atomising  properties  of  the  spark  producer  can 
be  employed  for  maintaining  a  continuous  flame 
spectrum .  A  small  amount  of  the  solution  of  a  salt 
is  placed  in  the  bottom  of  the  spark  producer  and 
sparking  maintained  while  a  stream  of  coal  gas  is 
passed  through  the  apparatus  and  burnt  in  a  Bunsen 
burner.  Only  a  few  mg.  of  a  salt  solution  are  required 
to  produce  a  good  spectrum  photograph,  so  that  the 
method  is  particularly  applicable  to  small  quantities 
of  material.  Methods  of  obtaining  visible  and  ultra¬ 
violet  spark  spectra  by  the  use  of  the  same  apparatus 
are  also  described.  "  J.  W.  Smith. 

Luminosity  of  flames  containing  sodium 
vapour.  G.  L.  Looker  (Physical  Row,  1928,  fii], 
31.  466 — 469). — Except  for  small  concentrations  of 
sodium  vapour,  the  luminosity  of  a  sodium  flame  is 
proportional  to  the  square  root  of  its  thickness.  The 
luminosity  of  a  flame  is  independent  of  the  distribu¬ 
tion  in  it  of  the  emitting  vapour. 

A.  A.  Eldridoe. 

Doublet  components  of  HQ  in  the  absorption 
spectrum  of  hydrogen.  L.  S.  Ornstein,  F. 
Zerxike,  and  J.  L.  Suvek,  jun.  (Z.  Physik,  1928, 
47,  627 — -630). — It  is  shown  experimentally  that  the 
durations  of  the  two  final  states  of  Ha  are  approxim* 
GG 
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be  the  metastability  of  the  lower  states. 

W.  E.  Downey. 

Relation  between  the  spectral  lines  of  hydro¬ 
gen  and  of  ionised  helium,  and  the  movements 
of  the  electrons.  A.  M.  Titov  (Ann.  Inst.  Polyt. 
Oural,  1926,  5,  37 — 48). — Mathematical. 

0.  W.  Gieby. 

Structure  of  band  spectrum  of  helium.  IV. 
W.  E.  Curtis  (Proc.  Roy.  Soc.,  1928,  A,  118,  157 — 
109 ;  cf.  A.,  1925,  ii,  722). — Details  are  given  of 
three  new  bands  having  the  same  final  electronic 
state  (2P)  as  the  three  previously  investigated  (loc, 
tit.).  Two  of  the  new  bands  are  closely  associated, 
with  the  neighbouring  strong  bands  6400  and  4546, 
the  weak  bands  being  due  to  the  vibration  transition 
1— >1,  with  the  initial  electronic  levels  3$  and  4S, 
whilst  the  strong  bands  arise  from  the  vibrationless 
molecule.  The  third  new  band  lias  an  initial  elec¬ 
tronic  level  of  effective  quantum  number  2-96,  The 
combination  result  indicates  that  the  final  state  is 
identical  with  that  of  the  JFP- branches  of  5730, 
i.e.}  2Pa{0)$  but  its  electronic  designation  is  uncer¬ 
tain.  The  term  constants  have  been  accurately  cal¬ 
culated  for  the  new  bands  and  for  6400,  4546,  and 
5730 .  The  molecular  constants  are  thence  determined 
and  then*  relations  discussed.  Further  support  is 
afforded  to  Lenz’s  suggestion  that  the  structure  of 
the  helium  molecule  is  related  to  that  of  the  hydrogen 
molecule  (Verb.  Physikal.  Ges.,  1919,  21,  632).  It 
is  probable  that  a  satisfactory  method  of  distinguish¬ 
ing  between  the  A -  and  jS-rotational  sub -states  could 
be  based  on  the  effects  on  them  of  increasing  excit¬ 
ation,  for  the  electronic  term  value  becomes  greater 
for  A  than  for  P,  and  the  moment  of  inertia  for  the 
A -state  remains  almost  constant,  whilst  that  for  the 
P-statc  shows  a  fairly  rapid  increase. 

L.  L.  Bircumshaw. 

Distribution  of  intensity  in  the  band  spectrum 
of  helium  :  the  band  at  4650.  W.  H.  3.  Childs 
(Proc.  Roy.  Soc.,  1928,  A,  118,  296 — 317).— A  method 
is  described  for  measuring  the  intensity  distribution 
in  the  helium  band  at  4650  A.  (first  of  the  main  series). 
The  spectrum  is  photographed  in  the  usual  way,  but 
each  plate  is  calibrated  by  exposure  (for  the  same 
time  as  was  necessary  for  the  band  spectrum)  to  a 
number  of  sources  of  known  relative  intensity.  The 
densities  of  both  the  lines  and  calibration  marks, 
obtained  by  means  of  a  stepped  aperture,  are  found, 
and  from  the  measurements  on  the  calibration  marks 
a  curve  connecting  light  intensity  with  photographic 
density  is  drawn.  This  is  then  used  to  translate  the 
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densities  of  the  band-line  images  into  relative  densities. 
Chance  errors  are  eliminated  by  the  policy  of  obtaining 
several  records  by  entirely  different  methods  and 
taking  weighted  means.  The  observed  values  are 
compared  with  the  predicted  energy  distribution 
calculated  by  means  of  the  summation  role.  Quan¬ 
titatively,  the  agreement  is  not  good,  although  the 
observed  intensity  curves  are  of  the  predicted  type. 
Notably  the  prediction  that  the  Q- branch  at  its 
greatest  should  be  twice  as  strong  as  the  maximum 
intensity  of  the  P-branch  is  not  fulfilled,  the  ratio 
being  more  nearly  10  :  7.  The  observed  distribution 
is  adequately  described  by  an  expression  of  the  form 
ie~£‘k2\  where  i  is  a  linear  function  of  j\  The 
effective  temperature  of  the  source,  estimated  by 
assuming  the  distribution  of  angular  momentum  to 
be  governed  by  the  Boltzraan  factor,  is  much  higher 
than  the  true  temperature.  A  higher  temperature  is 
obtained  from  the  Q-branch  than  from  the  P-  or 
R'  branches.  Examination  of  the  Doppler  width  of 
the  band  lines  indicates,  however,  that  the  distribu¬ 
tion  of  translational  velocities  among  the  emitting 
molecules  is  that  corresponding  with  the  true  tem¬ 
perature  of  the  gas  in  the  tube. 

L.  L.  Bircumshaw. 

Emission  spectrum  of  the  chromosphere.  A. 
Unsold  (Z.  Physik,  1928,  46,  782— 787),— The  inten¬ 
sity  distribution  in  the  spectral  lines  emitted  by  the 
chromosphere  is  discussed,  and  an  expression  is 
derived  for  this  distribution  which  leads  to  values 
for  Ha  which  show  a  satisfactory  agreement  with 
observation.  K.  W.  Lent, 

Conditions  of  emission  of  forbidden  lines, 
A,  S.  Eddington  (Month.  Not.  Roy.  Astron.  Soc., 
1927,  88,  1 34 — 138). — Possibilities  arc  discussed  to 
account  for  the  brightness  of  forbidden  lines  in  nebulae 
in  comparison  with  ordinary  lines.  It  is  suggested 
that  the  stimulating  radiation  must  be  so  weak  that 
the  atom  is  unlikely  to  absorb  a  quantum  during  the 
full  duration  of  the  metastable  state.  A  similar 
explanation  would  hold  if  nebular  light  were  due  to 
ordinary  temperature  collisions,  but  the  latter  is 
regarded  as  improbable.  It  is  shown  to  be  unlikely 
that  the  eoronium  spectrum  can  consist  of  forbidden 
lines,  J.  W.  Smith. 

Density  necessary  to  produce  the  nebular 
spectrum,  D.  H.  M’enzel  (Nature,  1928,  121, 
618), — A  criticism  (cf.  Elvev,  this  vol.,  98). 

A.  A.  Eldridge. 

Arc  spectrum  of  carbon,  A.  Fowler  and 
E.  W.  E.  Selwyn  (Proc.  Roy.  Soc.,  1928,  A,  118, 
34 — 51 ;  cf,  Merton  and  Johnson,  A.,  1923,  ii,  446). — 
Photographs  of  the  spectrum  of  an  oxide  of  carbon  in 
helium,  covering  the  region  1250 — 2760  in  the  first 
order  and  1250 — 1380  A.  in  the  second  order,  have  been 
taken  with  the  vacuum  grating  spectrograph.  The 
effect  of  admixture  with  helium  is  to  emphasise  the 
known  lines  of  C  i  with  respect  to  those  of  C  n  which 
appear  with  them,  and  to  introduce  additional  lines, 
many  probably  due  to  C  i.  Results  similar  to  those 
of  Ryde  (this  voL,  97),  but  excluding  some  of  the 
fainter  lines,  have  been  obtained  with  currents  much 
smaller  than  those  used  by  him,  and  this  method  has 
been  utilised  to  extend  the  observations  as  far  as 


10120  A.  in  the  near  infra-red.  It  appears  that  all 
the  ordinary  sources  yield  lines  of  C  x  which  arise 
from  combinations  of  the  deeper  terms  of  the  spec¬ 
trum,  and  special  methods  become  necessary  only 
for  the  excitation  of  lines  due  to  combinations  of 
terms  representing  higher  energy  levels.  The  terms 
of  C  I  predicted  by  the  Heisenberg-Hund  theory  are 
similar  to  those  of  N  ir  and  O  in.  The  deepest  term 
is  a  triplet  PQi  the  value  of  which  is  estimated  at 
91,017,  corresponding  with  an  ionisation  potential 
of  1U2  volts.  A  close  similarity  between  the  spectra 
of  0  i,  N  ii,  and  0  in  is  to  be  expected,  since  the 
three  atoms  are  similarly  constituted.  Each  has  six 
external  electrons,  but  the  nuclear  charges  are 
different.  A  regular  progression  is  clearly  shown  in 
most  of  the  term  values  in  passing  from  0  in  to  C  I. 

L.  L.  Bircumshaw. 

Intensities  in  the  spark  spectrum  of  oxygen* 
W.  R.  VAX  Wijk  (Z.  Physik,  1928,  47,  622—626).— 
The  extended  summation  rule  of  Ornstein  and  Burger 
(A.,  1927,  81)  has  been  experimentally  found  to  apply 
to  the  spark  spectrum  of  oxygen  (O  n). 

W.  E,  Downey, 

Line  spectrum  of  oxygen.  C.  Mihul  (Ann. 
Physique,  1928,  [x],  9,  261 — 380). — 428  lines  of  the 
second  order  spectrum  of  oxygen,  and  315  lines  of  the 
third  order  spectrum  between  7000  and  2050  A.  have 
been  classified,  C.  W.  Gibby. 

Spark  spectrum  of  neon.  II.  T.  L,  de  Bruin 
(Z.  Physik,  1928,  46,  856—872;  cf.  A.,  1927,  910).— 
The  spark  spectrum  excited  by  damped  wave-trains 
of  unspecified  frequency  and  voltage  in  neon  at  2  cm. 
has  been  examined  by  a  grating  method.  A  large 
number  of  lines  have  been  recorded  and  classified. 

R,  W.  Ltjnt. 

Spectrum  of  ionised  argon  (A  II ).  T.  L,  de 
Bruin  (Nature,  1928,  121,  576).— A  considerable 
number  of  the  lines  of  A  n  have  been  classified,  and 
a  doublet  and  a  quadruplet  term  system  has  been 
found.  The  term  structure  is  analogous  to  that  of 
F  i  and  Ne  n.  A.  A.  Eldridge. 

Spark  spectrum  of  silver  (Ag  II)*  A.  G. 
Shenstone  (Physical  Rev.,  1928,  [ii],  31,  317 — 322). 
— Tabulated  values  are  given  of  terms,  intervals  and 
limits,  and  intensities  in  multiplets.  The  lines 
(3372*51—1932-88  A,)  are  classified  with  their  inten¬ 
sities,  frequencies,  and  designations.  The  calculated 
ionisation  potential  is  17*1  volts  from  o 

A,  A,  Eldridge. 

Intensity  of  forbidden  multiplets.  L.  S.  Orn- 
stein  and  H.  C.  Burger  (Naturwiss.,  1927,  15, 
670—671  ;  Chem.  Zentr.,  1927,  ii,  2263). — The  sum¬ 
mation  rule  and  intensity  formula  for  normal  multi¬ 
plets  are  valid  for  forbidden  multiplets  of  the  cadmium 
arc  spectrum.  The  relation  pf/pd  is  approximately 
proportional  to  the  0-4  power  of  the  pressure,  and 
increases  with  increasing  current.  At  atmospheric 
pressure  pfjpd  is  0*01  and  0-10  for  the  first  and 
second  members  respectively,  the  ratio  10  being 
characteristic  for  the  cadmium  atom . 

A.  A.  Eldridge. 

Mercury  spectra,  M,  Ponte  (Compt.  rend,, 
1928,  186,  633— 635),— The  special  type  of  discharge 
produced  at  a  tungsten  electrode  in  an  intense  high- 
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frequency  field,  using  oscillations  of  very  short  wave¬ 
length  (this  voL,  212),  has  been  examined  spectro¬ 
scopically  for  mercury  vapour.  At  80°  the  discharge 
is  of  the  arc  type,  but  shows  some  first  order  spark 
rays,  whilst  at  15Q£  it  becomes  molecular  in  type, 
and  band  spectra,  due  probably  to  rapid  distillation 
of  the  mercury,  appear.  A  list  of  bands  obtained 
between  2345  and  4132  A.  is  given.  These  could  be 
produced  by  feeble  or  strong  excitations  which 
resulted  in  a  green  or  white  radiation,  respectively, 
corresponding  with  different  stages  of  atomic  excit¬ 
ation.  With  respect  to  the  ray  3300  A,,  the  former 
was  the  more  intense.  The  measurements  agree  with 
those  of  Stark,  but  bands  of  higher  wave-lengths 
were  not  identified.  J.  Grant. 

Apparent  failure  of  the  Hund  theory.  A.  G. 
Shekstoke  (Nature,  1928,  121,  619). — (a)  The 
Paschen  $  terms  in  Ne  i  are  3P  and  hP,  arising  from 
an  electron  structure  2 pBns  (n?3).  The  Is  terms 
can  be  arranged  thus  :  3jP2=1s5j  3P.  =  L<?4,  3jP0=1$3, 
1Pl=lsr  Consequently  3P2  and  SP,  converge  to 
one  limit,  and  3.P0  and  IP,  to  a  higher  limit,  the  two 
limits  together  being  the  2P(pB)  of  Ne  n,  This  is  in 
disagreement  with  the  theory,  (b)  Ni  I,  Cu  n,  Pd  i, 
and  Ag  n  show  sequences  of  3D,  lD  terms  of  origin 
(Ws  converging  to  the  2D(cP)  of  the  higher  ion.  In 
Cu  ii,  Ni  i,  and  Ag  ii  only  two  series  members  are 
known,  but  they  are  well  verified.  In  all  cases  the 
calculated  limits  of  3D3  and  3D2  fall  close  together,  as 
do  those  of  2B1  and  1JD2!  contrary  to  the  theory. 

A.  A.  Eldridoe. 

Excitation  of  spectra  by  high-frequency  oscill¬ 
ations.  J.  R.  Clarke  (Nature,  1928,  121,  282).— 
Explanatory  (cf.  Ponte,  this  voL,  212). 

A.  A.  Eldridge. 

Natural  width  of  the  lines  of  X-ray  spectra. 
D.  Coster  (Z.  Physik,  1927,  45,  797 — 800). — A  theory 
of  natural  width  of  the  lines  of  X-ray  spectra  is 
advanced  to  explain  the  apparent  discrepancies 
between  the  experimental  results  of  Ehrenberg,  Mark, 
and  Susich  (ibid.,  42,  807,  823)  and  those  of  Wien 
(A.,  1927,  707).  R.  W.  Lunt. 

Dispersion  and  absorption  of  Arrays.  J.  A, 
P»ins  (Z.  Physik,  1928,  47,  479— 498).— On  the 
assumption  that  the  resonators  in  the  XT-level  are 
distributed  according  to  a  X3-law,  the  theoretical 
dispersion  and  absorption  of  X-rays  are  calculated. 
Two  sets  of  formulae  are  deduced,  for  long  and  short 
waves,  respectively.  Application  of  the  formula 
derived  to  the  measurements  of  Riclitmyers  on 
molybdenum,  silver,  tin,  and  gold  shows  that  for 
reasonable  agreement  one  electron  instead  of  two 
must^  bo  assumed  in  the  JT-leveL  Various  curves 
showing  absorption  and  dispersion  as  functions  of 
frequency  for  different  degrees  of  damping  are  given. 
Xext^  consideration  is  given  to  the  so-called  total 
reflexion.  Application  of  Fresnel  *s  formula  yields  an 
expression  for  the  relative  intensity  at  different 
g  ancing- angles,  and  is  shown  that  the  absorption 

particular  wave-length  must  exert  a  per¬ 
ceptible  influence  on  the  reflexion  conditions  for  that, 
v  ave-length.  In  particular,  if  the  reflexion  is  eon- 
sic  ered  as  a  function  of  the  wave-length,  the  effect  is 
most  noticeable  on  passing  through  an  absorption 


edge  for  the  reflecting  element.  There  are  described 
some  new  experiments  on  so-called  total  reflexion  of 
X-rays,  the  first  reflexion  from  a  steel  mirror  being 
studied  in  the  neighbourhood  of  the  X-absorption 
edge  for  iron.  In  the  first  experiment,  unfiltered 
rays  from  copper,  nickel,  cobalt,  and  iron  were  used, 
giving  tests  in  both  long  and  short  wave-ranges. 
In  the  second  and  third  experiments,  analysed  rays 
were  used,  and  in  the*.  latter  a  double  mirror  was 
utilised,  the  separation  being  varied  during  the 
experiment.  Photographs  of  all  three  experiments 
are  given,  from  which  the  abrupt  alteration  at  the 
absorption  edge  and  disappearance  of  the  critical 
glaneing-anglc  for  reflexion  in  the  long- wave  case  are 
evident.  The  dispersion  and  absorption  show  a  clear 
influence  on  the  reflexion  in  good  agreement  with 
the  theory.  However,  to  get  moderately  complete 
numerical  agreement  for  the  actual  dispersion  it  is 
necessary  to  assume  that  the  number  of  dispersion 
electrons  in  the  X-level  of  iron  is  about  1*3  instead 
of  2 1  A.  I <  Mee . 


Absorption  of  carbon  Irradiation  by  carbon, 
nitrogen,  and  oxygen.  H.  Kurtz  (Ann.  Physik, 
1928,  [iv],  85,  529— 551).— Mass  absorption  coeffi¬ 
cients  for  air,  oxygen,  nitrogen,  carbon  dioxide,  carbon 
monoxide,  and  ethane  have  been  determined  for 
carbon  X-radiation.  Atomic  absorption  coefficients 
have  been  evaluated  as  follows  on  the  basis  of  the 
validity  of  the  simple  additivity  law  for  the  atomic 
absorption  coefficients  in  the  molecule  :  oxygen, 
1*58 ±0*08,  nitrogen  0*88 ±0*05,  carbon,  in  carbon 
dioxide  0*42±0*06,  in  carbon  monoxide  0*48±0*06, 
in  ethane  0*54±0*O3x  10~19.  The  additivity  law  is 
thus  valid  for  very  soft  radiation,  and  no  definite 
influence  of  the  chemical  linking  can  be  ascertained. 
The  absorption  coefficients  follow  the  rule  «At== 
jfeZWi0* 4,  k  being  (1-7 ±0-2)  x  10"23  and  Z  the  atomic 
number.  R«  A.  Morton. 


Additional  lines  in  the  K-series  of  molyb¬ 
denum  and  the  natural  breadth  of  spectral  lines. 
B.  Davis  and  H.  Burks  (Proc.  Nat.  Acad,  Sei., 
1928,  14,  172—178;  cf.  A.,  1927,  804)  —  Additional 
lines  have  been  observed  near  the  p2-line  and  near 
the  ar  and  a2-lines.  The  width  of  the  lines  is  less 
than  the  value  to  be  expected  from  the  classical 
theory  of  damping  by  radiation. 

W.  E.  Downey. 

Jj -Series  of  rhenium.  EL  Bbnthe  (Z.  Physik, 
1928,  46,  873 — 877). — The  following  values  have  been 
assigned  to  the  Ikseries  of  rhenium  from  measure¬ 
ments  with  a  ealeite  grating  for  *lt  oc2,  pJS  S2,  p3,  p4, 
Ps>  Ps>  Pb>  Yv  Ys>  Ye :  1429-8,  1440-7,  1235-9, 
1203-8,  1217-6,  1256-3,  1174-7,  1248-1,  1198-0,  1058-7, 
1029-8,  1023-5,  1034*3  X,  respectively. 

R.  W.  Lunt. 

Precision  measurements  in  the  rhodium 


Ji- series.  F.  Euger  (Z.  Physik,  1928,  46,  828— 
832).— The  wave-lengths  of  the  following  rhodium 
X-lines  have  been  determined,  using  a  ealeite  grating 
and  a  new  form  of  the  Sieghahn-Larsson  spectrometer : 
tx2,  a.,  p2,  respectively  616*371,  612*023,  545*093, 

544*491,  and  533*957  X.  ‘  R.  W.  Lunt. 


Zeeman  effect  at  intermediate  strengths  of 
magnetic  field.  ,K.  Darwin  (Proc.  Roy.  feoc., 
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1928,  A,  118,  264—285;  cf.  C.  G.  Darwin,  A,,  1927; 
707). — Mathematical.  Darwin’s  new  formulae  (loc, 
cit .)  for  obtaining  the  frequency  and  intensity  of  any 
component  in  the  standard  Zeeman  effect  in  any 
strength  of  field  are  applied  to  the  s—p  and  p—d 
doublets  and  the  s—p  triplets,  involving  10,  34,  and 
19  lines,  respectively,  L.  L.  BmcuxiSHAW. 

Zeeman  effect  of  an  intercombination  line. 
W.  C.  van  Geel  (Z.  Physik,  1928,  47,  61*5 — 621). — 
The  positions  and  intensities  of  the  Zeeman -effect 
components  of  the  mercury,  intercombination 

line  have  been  measured.  The  intensity  formula  of 
Honl  (ibid.,  1925,  31,  340}  was  found  to  hold  for  the 
components  of  an  intereombination  line. 

W.  E.  Downey. 

Method  of  determining  ionisation  and  reson¬ 
ance  potentials.  I.  H.  Bartels  (Z.  Physik,  1928, 
47,  61 — 67). — A  new  method  of  measurement  is 
described  based  on  the  Hertz  differential  method  for 
resonance  potentials  which  enables  the  determination 
of  a  function,  IT>  of  the  voltage,  V,  accelerating  the 
electrons  which  exhibits  a  maximum  whenever  F 
attains  a  value  corresponding  with  an  ionisation  or  a 
resonance  potential.  An  electron  stream  is  allowed 
to  How  at  one  end  into  a  metal  cylinder  which  is 
maintained  at  a  potential  V  above  the  filament ;  the 
filament  must  be  placed  relatively  to  the  cylinder  so 
that  the  electrons  lose  no  appreciable  fraction  of 
their  energy  Ve  before  entering  the  cylinder.  An 
electrode  placed  in  the  cylinder,  but  insulated  from 
it,  is  maintained  at  a  mall  potential  F'  (generally  a 
fraction  of  a  volt)  above  that  of  the  cylinder ;  the 
current,  Im,  flowing  from  this  electrode  to  the  cylinder 
is  measured.  It  is  shown  that  /r=(/WJ— /0)//0  *s  a 
measure  of  the  number  of  electrons  of  low  energy 
liberated  in  the  cylinder  as  a  result  of  inelastic 
collisions  suffered  by  electrons  of  energy  F—2F' ;  if 
Ir  reaches  a  maximum  at  F,  this  signifies  a  resonance 
or  an  ionisation  potential  at  V — 2Fh  /0  is  the  current 
flowing  from  the  collector  electrode  to  the  cylinder 
when  the  electrode  is  at  the  same  potential  as  the 
cylinder,  F,  and  F  is  the  value  of  this  potential  at 
which  Im  has  been  determined.  Lack  of  uniformity 
in  the  velocities  of  the  electrons  entering  the  cylinder 
does  not  shift  the  position  o!  the  maxima  but  reduces 
their  sharpness.  Ft.  W.  Lunt. 

Resonance  and  ionisation  potentials  of  argon. 
H.  Bartels  and  W,  Gliwitzky  (Z.  Physik,  1928, 
47,  68 — 71). — The  following  values  of  resonance 
potentials  in  argon  at  pressures  of  0*22  and  012  mm. 
have  been  obtained  by  Bartels’  method  (cf.  preceding 
abstract)  :  11*5,  12*8,  and  14*0  volts,  in  good  agree¬ 
ment  with  the  data  of  Hertz.  Ionisation  potentials 
were  observed  at  15*86  and  16*25  volts,  in  good 
agreement  with  the  values  15*06  and  15*84  calculated 
from  spectroscopic  data.  These  measurements  indic¬ 
ate  the  advantages  of  the  new  technique  of  Bartels, 
since,  in  the  older  methods,  it  was  impossible  to  dis¬ 
tinguish  between  two  ionisation  potentials  so  closely 
placed.  Ft.  W.  Lunt, 

Thermionic  emission  and  electron  reflexion 
by  metals.  L.  Nordiiedi  (Z.  Physik,  1928,  46, 
833 — S55). — By  assuming  that  the  electrons  in  metals 
behave  as  a  gas  to  which  the  FermiADirae  statistical 


calculus  may  be  applied,  the  R  ic h ar dso n-D u sh man 
formula  has  been  derived.  The  quantum  mechanics 
of  tlie  reflexion  of  electrons  from  metal  surfaces  are 
also  discussed.  It.  W.  Lunt, 

Electronic  discharge  from  cold  wires  in  in¬ 
tense  electric  fields.  Ft.  J,  Pieesol  (Physical  Rev., 

1928,  [ii],  31,  441- . 447). — The  curves  obtained  by 

-  plotting  the  potential  gradient  against  the  logarithm 
of  the  electronic  current  for  outgassed  tungsten  at 
27D  and  —180°  are  not  linear.  A.  A.  Eldbidge. 


Velocity  distribution  of  photo-electrons.  F. 
FIerold  (Ann.  Physik,  1928,  [iv],  85,  587—611).— 
The  velocity  distribution  of  electrons  liberated  by 
radiation  of  wave-length  254  gp  from  copper,  plat¬ 
inum,  aluminium,  and  lampblack  indicates  that 
although  the  curves  are  closely  similar  for  the  different 
materials,  definite  deviations  arc  shown  and  are- 
greatest  at  the  smallest  and  greatest  velocities.  The 
velocity  distribution  with  platinum  varies  with  the 
gas  content,  since  outgassing  shifts  the  curve  at  first 
iti  the  direction  of  greater  velocities  and  later  again 
in  the  direction  of  smaller  velocities.  From  the 
change  in  the  form  of  the  curve  in  the  region  of 
moderate  velocities,  it  would  appear  that  the  nature 
of  the  excited  substance  definitely  influences  the 
velocity  distribution.  The  use  of  platinum  films  of 
various  thicknesses  shows  that  the  velocity  distribu¬ 
tion  curves  are  identical  for  thicknesses  varying  from 
35  to  5*5  gu,  but  that  for  thinner  films,  the  slowest 
electrons  (of  about  0*1  volt)  undergo  retardation. 
The  absolute  values  and  the  distribution  of  velocities 
with  tungsten  layers  arc  independent  of  the  angle  of 
incidence  of  the  light.  Ft.  A.  'Morton. 

Influence  of  the  gas  layer  on  the  photo-electric 
sensitivity  of  metals.  H.  Klumb  (Z.  Physik,  1928, 
47,  652 — 670). — Small  pieces  of  tantalum,  tungsten, 
molybdenum,  nickel,  and  palladium  were,  in  turn, 
heated  in  an  evacuated  tube.  It  was  found  that  in 
each  case  the  effect  of  this  heating  was  to  move  the 
limit  of  the  photo -electrically  effective  wave-lengths 
towards  the  short  ultra-violet.  The  ordinarily  ob¬ 
served  photo-electric  effects  are  ascribed  as  being 
due  to  a  surface  layer  of  gaseous  impurity.  Further 
experiments  suggested  that  water  vapour  is  peculiarly 
effective  in  this  respect.  W.  E.  Downey. 


Inner  photo-electric  effect  with  silver  halides* 
S.  E.  Sheppard  (Nature,  1928,  121,  574 — 575) —A 
discussion  of  two  possible  views  of  the  photolysis  of 
silver  halide,  based  on  considerations  of  lattice  energy. 

A.  A.  Eld  ridge. 

Photo-electric  threshold  frequency  and  the 
thermionic  work  function.  R.  H.  Fowler  (Proc. 
Roy.  Soc,,  1928,  A,  118,  229 — 232). — Mathematical. 
Richardson’s  suggestions  as  to  the  nature  of  the 
“  free  ”  electrons  necessary  to  explain  the  existence 
of  a  sharp  photo-electric  threshold  frequency  v0  arc 
unnecessarily  complicated.  It  is  shown  to  follow 
generally  from  Sommerfeld’s  revived  electron  theory 
of  metals,  and  independently  of  any  particular 
assumptions  as  to  the  nature  of  the  surface  action,, 
that  there  exists  a  sharp  photo-electric  threshold 
frequency  v0,  and  that  the  energy  corresponding 
with  this  threshold  frequency  is  equal  to  the  therm- 
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ionic  work  function.  he,,  hvQ~/.  Sommerf  eld’s 
theory  gives  an  equally  satisfactory  account  of  the 
currents  extracted  from  cold  metals  by  intense  fields. 

L.  L.  Bircumsiiaw. 

Directions  of  emission  of  photo-electrons, 
P.  Auger  (Compt.  rend.,  1928,  186,  758 — 760). — 
Experiments  on  the  photo-electric  effects  produced 
by  the  Kol-tsljb  of  tungsten  in  argon  diluted  with 
hydrogen  indicate  the  need  for  revision  of  the  theory 
proposed  by  the  author  and  F.  Perrin  (cf.  A.,  1926, 
876).  The  distribution  in  space  of  the  directions 
of  emission  of  the  photo- electrons  is  iinsyrnmetrical 
and  the  emission  shows  a  principal  maximum  at  an 
angle  of  80°,  and  secondary  and  tertiary  maxima  at 
60°  and  120°,  respectively.  An  orientation  in  the 
absorbing  atom  may  determine  the  directions  of 
emission  of  the  photo-electrons.  J.  Grant. 

Electric  fields  near  metallic  surfaces.  J.  A. 
Becker  and  D.  W.  Mueller  (Physical  Rev.,  1928, 
[ii],  31,  431 — 440).— A  study  of  the  fields  near  metallic 
surfaces  which  affect  the  escape  of  electrons. 

A.  A.  Eldridge. 

Secondary  electron  current  as  a  function  of 
crystal  structure.  H.  E.  Farnsworth  (Physical 
Rev.,  19.28,  [ii],  31,  419—422).- The  view  that  the 
secondary  electron  characteristics  of  copper,  in  the 
low- voltage  region,  arc  a  function  of  the  arrangement 
of  the  atoms  at  the  surface,  and  are  not  directly 
dependent  on  the  structure  of  the  atoms  themselves, 
is  supported  by  the  results  of  comparative  experiments 
with  phosphor-bronze,  sheet  copper,  and  single -crystal 
copper.  A.  A.  Eldridge. 

Energy  distribution  of  secondary  electrons 
from  copper,  iron,  nickel,  and  silver.  H.  E. 
Farnsworth  (Physical  Rev.,  1928,  [ii],  31,  405— 
413).— The  energy-distribution  curves  vary  with  the 
metal  and  with  its  heat  treatment.  There  is  no 
evidence  of  the  existence  of  inelastic  collisions, 

A.  A.  Eldridge. 

Large  angle  scattering  of  low-velocity  electrons 
from  copper,  iron,  nickel,  and  silver.  H.  E. 
Farnsworth  (Physical  Rev.,  1928,  [ii],  31,  414—418). 

Electronic  collisions  in  a  gas-filled  space.  M. 
Pirani  and  H.  SciioNBORN  (Naturwiss.,  1927,  15, 
767—768;  Chem.  Zentr.,  1927,  ii,  2261}.— The  P.D. 
produced  when  two  concentric  cylindrical  electrodes 
of  tungsten  and  molybdenum,  respectively,  are  placed 
in  an  atmosphere  of  hydrogen  or. nitrogen  at  1 600 — 
2000°  Abs.  is  30  millivolts  or  50  millivolts,  an  electron 
current  passing  from  the  tungsten  to  the  molybdenum. 
Wien  the  circuit  is  closed,  the  current  increases  with 
rise  of  temperature.  With  an  applied  potential 
nitrogen,  but  not  hydrogen,  exhibits  a  saturation 
va^uc-  A.  A.  Eldridge. 

Collisions  between  electrons  and  gas  mole¬ 
cules,  I.  Langmuir  and  H.  A.  Jones  (Physical 
Rev.,  1928,  [ii],  31,  357* — 404). — By  the  use  of  positive 
ion  sheaths  as  perfect  grids,  data  have  been  obtained 
regarding  the^probability  of  collisions  between  elec¬ 
tions  of  80  250  volts  velocity  and  mercury,  hydrogen, 
nitrogen,  helium,  neon,  and  argon  molecules ;  the 
mean  angular  deflexion  for  elastic  and  inelastic  col¬ 
lisions  be  tv  ecu  electrons  and  gas  molecules  has  been 


calculated.  The  current  density  of  positive  ions  has 
been  measured,  and  the  space  potential  both  measured 
and  calculated.  The  maximum  number  of  positive 
ions  produced  by  an  electron  is  dependent  only  on 
its  velocity  and  the  nature  of  the  gas.  Values  of  the 
mean  free  path  for  inelastic  collisions  are  tabulated, 
and  the  small  angular  scattering  of  electrons  is  dis¬ 
cussed.  The  following  resonance  and  ionisation 
potentials  (volts),  respectively,  were  observed  :  mer¬ 
cury  6*7,  10*4;  neon  18*5,  21*5;  argon  13*0,  15*3; 
helium  21*1,  24*6;  nitrogen  13*0,  16*8 ;  hydrogen 
12*8,  16*1.  ”  A.  A.  Eldridge. 

Relation  between  effective  molecular  diameter 
and  quantum  changes.  E.  Bruche  (Z.  Physik, 
192(8,  47,  114 — 130). — The  significance  of  various 
definitions  of  the  effective  molecular  diameter  of 
gases  as  a  function  of  the  velocity  of  colliding  electrons 
is  discussed.  A  relation  is  sought  between  the  varia¬ 
tion  of  the  effective  molecular  diameter  with  electron 
velocity  and  the  quantum  energy  changes  that  may 
occur  corresponding  with  resonance  and  ionisation 
potentials,  R.  W.  Lunt. 

Recombination  of  ions  and  electrons.  J. 
Franck  (Z.  Physik,  1928,  47,  599 — 516). — Using  the 
hypothesis  that  an  electron  set  free  by  some  ionisation 
process  from  the  positive  ion  can  recombine  with  the 
emission  of  radiation  before  it  has  got  out  of  the 
sphere  of  influence  of  tlie  atom,  the  investigations  of 
variation  of  intensity  of  a  spectral  line  with  the 
kinetic  energy  of  the  electron  stimulating  it  are  con¬ 
sidered  :  (a)  those  in  which  the  energy  of  the  primary 
electron  only  just  exceeds  the  necessary  energy  for 
the  excitation  of  the  given  line ;  (h)  those  in  which 
fast  electrons  are  employed.  The  "explanation  of 
the  form  of  variation  at  high  electron  velocities  is 
made  possible  by  the  original  assumption.  The 
probabilities  of  the  various  processes  that  would  be 
involved  are  considered,  and  the  possibility  of  ultra¬ 
violet  and  infra-red  stimulation  is  mentioned.  In 
the  second  part,  triple  collisions  arc  assumed  between 
positive  ions  and  primary  and  secondary  electrons. 
Langmuir  has  shown  that  cathode  rays  in.  a  highly 
ionised  gas  possess  Maxwellian  distribution  of  trails 
lational  velocity  over  a  certain  length  of  their  travel. 
The  length  of  travel  for  which  this  is  so,  and  the 
mean  energy  of  the  particles,  depend  on  the  current 
strength  in  the  tube.  If  there  are  sufficient  triple 
collisions  the  primary  electrons  thereby  obtain  all 
possible  values  of  energy,  and  hence  from  the  laws 
of  probability  there  is  a  Maxwellian  distribution.  # 

A.  J.  Mee. 

Mean  free  path  of  the  alkali  [metal]  ions  in 
different  gases.  R.  B.  Kennard  (Physical  Rev., 
1928,  [ii],  31,  423 — 430) .—With  caesium  ions  (90  volts) 
in  hydrogen  or  helium,  there  is  little  neutralisation 
or  scattering ;  there  is  a  loss  or  velocity  of  1*3  volts 
per  collision.  Caesium  ions  (35  volts),  in  hydrogen 
arc  slowly  weakened  by  neutralisation  or  scattering. 
In  argon,  caesium  ions  (90,  35,  or  20  volts)  are  rapidly 
neutralised.  Sodium  ions  of  455  volts  velocity  suffer 
weakening  in  hydrogen.  The  free  paths  are  given  in 
terms  of  those  of  xenon  atoms.  A.  A.  Eldridge. 

Mobilities  of  gaseous  ions  in  hydrogen 
sulphide-hydrogen  mixtures.  L.  33,-  Lgbb  *  and 
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L.  Du  Sault  (Proc.  Nat.  Acad.  Sci.,  1928,  14,  192 — 
199;  ef.  A.,  1926,  449). — Mobilities  in  hydrogen 
sulphide  and  hydrogen  sulphide-hydrogen  mixtures 
have  been  measured.  At  low  pressures  the  inverse 
pressure  law  does  not  appear  to  hold  accurately  for 
the  positive  ions,  whilst  it  appears  to  hold  for  the 
negative  ions.  Free  electrons  were  observed  in 
hydrogen  sulphide  below  50  mm.  Thus,  hydrogen 
sulphide  is  between  air  arid  oxygen  in  its  power  of 
attaching  electrons  to  form  ions,  W,  E.  Downey. 

Cathode  sputtering.  A.  Gunther-Schulze  (Z. 
tech.  Phys.,  1927,  8,  169—178;  Chem.  Zentr.,  1927, 
ii,  385),— The  effect  is  ascribed  to  volatilisation  of 
the  cathode  by  the  impinging  cations ;  the  greater 
part  of  the  gaseous  atoms  returns  to  the  cathode  by 
diffusion,  but  a  small  part  escapes.  This  portion  is 
the  greater  the  smaller  is  the  gas  pressure,  the  greater 
is  the  partial  pressure  of  the  gaseous  metal,  and  the 
nearer  is  the  collecting  plate.  Chemical  reaction  with 
formation  of  volatile  compounds  between  the  cathode 
material  and  the  filling  gas  also  increases  the  sputter¬ 
ing  :  the  formation  of  a  layer  of  a  compound  of  high 
heat  of  volatilisation,  e.g.}  alumina,  decreases  it. 

A.  A,  Eldridge. 

Oscillatory  ionisation  currents  from  clouds  of 
cadmium  oxide  particles.  H.  P.  Walmsley  (Phil. 
Mag.,  1928,  [vii],  5,  561— 573},— The  ionisation  cur¬ 
rents  from  cadmium  oxide  clouds  dispersed  from  an 
arc  have  been  found  to  fluctuate  rapidly.  The  mag¬ 
nitude  of  the  effect  has  been  compared  with  that  to 
be  expected  from  the  theory  of  chance  fluctuations, 
and  it  is  concluded  that  the  fluctuations  represent 
time  changes  in  the  ionisation  density  of  the  cloud. 
The  currents  must  arise  from  the  breaking  down  of 
unstable  complexes  produced  during  the  coagulation 
of  the  cloud,  and  it  is  thus  concluded  that  the  fluc¬ 
tuating  current  arises  from  the  superposition  of  cur¬ 
rents  corresponding  with  successive  groups  of  unstable 
particles.  A.  E.  Mitchell. 

Different  magnetic  states  of  the  cobaltous  ion, 
A.  Chatillon  (Ann.  Physique,  1928,  [x],  9,  1  SY¬ 
SCO), —The  temperature  coefficient  of  magnetisation  of 
the  cobaltous  ion  has  been  investigated.  In  aqueous 
solutions  Co *  has  an  atomic  magnetic  moment  of 
25  magnetons  and  a  negative  Curie  point,  — 12°  Abs., 
independent  of  concentration  and  of  the  nature  of 
the  anion.  In  alcoholic  solution  the  corresponding 
number  is  23,  Anhydrous  sulphates,  if  the  temper¬ 
ature  of  calcination  does  not  exceed  400°,  generally 
have  a  magnetic  moment  of  25  and  a  Curie  point  at 
—20°  to  — 30°  Abs.  If  the  salt  is  calcined  at  a  red  heat 
the  magnetic  moment  is  26  and  the  Curie  point  —50° 
Abs.  This  transition  is  purely  a  temperature  effect. 
In  all,  including  solutions  in  aqueous  hydrochloric 
acid,  live  different  magnetic  moments  of  Co++  have 
been  found  :  22,  23,  24,  25,  and  26  magnetons, 
respectively.  Fractional  moments,  23-5  and  25-6,  are 
probably  due  to  mixtures.  Cl  W.  Gabby, 

Colour  and  magnetism  of  ions,  G.  Joos  (Ann, 
Physik.  1928,  [iv],  85,  64T — 642). — Recent  work  on 
the  spectra  of  Ti++  and  Ti+++  (Astrophys.  J.,  1927, 
66,  13)  lends  strong  support  to  the  conclusion  (A., 
1927,  94)  that  the  carriers  of  colour  and  magnetism 


for  the  ions  of  the  transition  elements  cannot  be 
simple  ions  and  must  be  complex  molecules, 

R.  A.  Morton. 

Measurement  of  the  moments  of  iron  and 
nickel  at  low  temperatures.  P,  Weiss  and  R. 
Forrer  (Compt.  rend.,  1928,  186,  821- — 823).— The 
atomic  moments  of  iron  and  nickel  have  been  deter¬ 
mined  from  the  saturation  magnetisation  at  the 
absolute  zero  of  temperature,  this  being  derived  from 
the  magnetisation  measured  in  a  field  Ht  at  a  tem¬ 
perature  T  by  double  extrapolation  towards  H=o o 
and  T= 0,  The  total  error  of  the  measurements  was 
about  0-2%  (including  that  due  to  impurities)  and 
atomic  moments  of  11  and  3  magnetons  were  found 
for  iron  and  nickel,  respectively.  The  value  for  the 
magneton  of  1126*6  obtained  in  the  case  of  iron  is  in 
agreement  with  recent  determinations.  J.  Grant.  • 

Extension  of  Langevin’s  theory  ol  atomic 
magnetism  to  molecules  constituting  electronic 
isomerides.  S  S.  Bhatnagar  and  G.  L.  Dhawan 
(Phil.  Mag,,  1928,  [vii],  5,  536 — 545). — The  magnetic 
susceptibilities  of  a  number  of  compounds  are  shown 
to  correspond  closely  with  the  expression  Xm — 
—  2*85x  1010Z(/Gq)2,  where  represents  the  value  of 
the  molecular  radius  given  by  (r13+r23+  .  .  .  ,)mf 
where  rv  r2,  etc.  are  the  atomic  diameters  of  the 
elements  forming  the  molecule  and  K  is  an  arbitrary 
constant.  K  is  characteristic  of  a  given  group  of 
electronic  isomerides,  whilst  in  isomorphous  series  it 
is  proportional  to  the  atomic  numbers. 

A.  E.  Mitchell. 

Source  of  magnetism  due  to  atomic  structure. 
K.  Honda  (Z.  Physik,  1928,  47,  691— 701).— Theo¬ 
retical.  W.  E.  Downey. 

Polarisation  of  canal-ray  light  in  weak  electric 
fields.  I.  H$-Radiation  in  a  transverse  field* 
E.  Burr  (Ann.  Physik,  1928,  [iv],  85,  515—528).— 
The  polarisation  ratio  /?//,  (Ip  being  the  intensity 
parallel  to,  and  Is  that  at  right  angles  to  the  ray  axis), 
of  the  Ha -line  from  canal- ray  light  in  weak  electric 
fields;  has  been  determined  for  various  fields  and 
velocities.  When  the  polarisation  ratios  for  points 
along  the  canal-ray  stream  are  plotted  against  the 
distance,  the  curves  exhibit  characteristic  periodicities, 
which  become  more  marked  with  decreasing  velocities 
and  increasing  fields.  The  phenomena  are  qualit¬ 
atively  in  accord  with  the  oscillations  of  a  classical 
anharmonic  oscillator  showing  different  phases  along 
the  stream.  *  R,  A.  Morton. 

Radioactivity  of  potassium  isotopes*  M.  Bilts 
and  H.  Zkigert  (Physikal.  Z.,  1928,  29,  197—200)  — 
Heresy  (this  voL,  4)  has  prepared  potassium  chloride 
with  an  enhanced  proportion  of  the  isotope  of  atomic 
weight  41.  The  atomic  weight  of  potassium,  instead 
of  appearing  to  be  39*104  as  in  ordinary  potassium 
chloride,  is  39*109  for  this  material.  The  mass 
spectrograph  indicates  for  ordinary  potassium  chlor¬ 
ide,  95%  of  K39  and  5%  of  K4i,  so  that  the  new- 
material  must  contain  4*8±1%  more  of  the  heavier 
isotope  than  is  present  in  the  ordinary  material.  The 
p -activity  of  both  preparations  has  been  determined, 
using  a  Hoffmann  vacuum  electrometer,  and  since 
the  new  material  exhibits  4*2  ±0*8%  more  activity 
than  the  old,  it  is  concluded  that  the  radioactive 
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constituent  of  potassium  is  the  isotope  of  atomic 
weight  41,  ,  R.  A.  Morton. 

Mechanism  of  the  evolution  of  radon  from 
radioactive  minerals  in  liquid  media*  Y. 
Spitzyn  (Trav.  Radium  Minerals  radioact.,  [Russia], 
1926,  2,  264—271 ;  Chem .  Zentr.,  1927,  ii,  2442). — 
The  amount  of  radon  removed  from  radioactive 
minerals  in  unit  time  by  flowing  water  is  independent 
of  the  velocity  of  flow;  hence  the  radioactivity  of 
radioactive  springs  must  fall  proportionally  to  the 
increase  in  flow  of  the  spring.  The  value  increases 
(up  to  ten-fold)  with  increase  in  fineness  of  division 
of  the  mineral,  and  (except  for  thorianite)  increases 
with  rising  temperature.  The  value  (at  20°)  increases 
in  the  order :  samarskite,  thorianite,  pitchblende, 
autunite.  In  dilute  sodium  chloride  solution  larger 
values,  and  in  kerosene,  alcohols,  carbon  tetrachloride, 
and  ethyl  acetate,  smaller  values  were  obtained. 
Specimens  coated  with  paraffin  or  Wood’s  alloy 
evolved  less  radon  than  uneoated  specimens. 

A.  A.  Eldridge. 

Normal  radium  solutions.  W.  .Box  he  (Z. 
Physik,  1928,  46,  896— 898).—  Data  relating  to  stand¬ 
ard  radium  solutions  are  discussed  which  indicate 
that  the  activity  of  such  solutions  up  to  an  age  of 
seven  years  shows  no  deviations  greater  than  the 
order  of  the  experimental  error.  R.  W.  Lunt. 

Half -value  period  of  protoactinium.  Quantity 
in  uranium  minerals  and  uranium  residues.  O. 
Hahn  and  E.  Walling  (Naturwiss.,  1927,  15,  803 ; 
Chem.  Zentr,,  1927,  ii,  2272— 2273).— The  half-value 
period  of  protoactinium  is  determined  as  20,760  years, 
corresponding  with  1*29  X  10~7  g.  per  g.  of  uranium . 
The  best  source  of  protoactinium  is  the  Jo&chimsthal 
radium  residues.  The  “  residual  residues  ”  contain 
185  mg.  of  protoactinium  per  ton  (1000  kg.). 

A.  A.  Eldridge. 

Disintegration  of  radi\mi“JE  from  the  point  of 
view  of  wave  mechanics.  G.  P.  Thomson  (Nature, 
1928,  121,  615— 616).— Ellis  and  Wooster’s  result 
(this  vok,  103)“ that  in  the  disintegration  of  radium -E 
the  single  p -particle  emitted  has  an  initial  energy 
varying  from  40,000  to  1,050,000  volts  can  be  recon¬ 
ciled  with  the  new  wave  mechanics. 

A.  A.  Eldridge. 

Synthesis  of  ammonia  by  a-rays.  3.  C.  Lind 
and  IX  C.  Rardwell  (J.  Amer.  Chem,  Soc.,  1928, 
50,  745 — 748). — A  stoieheiometric  mixture  of  nitrogen 
and  hydrogen,  after  passing  a  thin  X-ray  bulb  con¬ 
taining  radon,  contains  ammonia;  the  yields  are 
higher  than  those  found  by  Usher  in  stagnant  gas 
(J.C.S.,  1.910,  97,  389).  '  About  0*2— 0*3  mol.  of 
ammonia  is  formed  per  ion  pair  produced  in  the 
mixture.  It  is  predicted  that  equilibrium  should 
occur  when  the  mixture  contains  9*09%  of  ammonia 
by  volume.  The  results  agree  qualitatively  with  the 
observed  decrease  in  velocity  coefficient  in  the  decom¬ 
position.  of  ammonia  by  a-rays  as  a  function  of  the 
ammonia  concentration .  g.  Eh  Tweedy. 

Exact  determination  of  the  ionisation  pro™ 
duced  by  single  a-particles.  H,  Zeigert  (Z. 
Physik,  1928,  46,  668— 715).— The  use  of  a  Hoffmann 
electrometer  for  photographically  recording  the  ionis¬ 
ation  produced  by  single  a-particles  is  described, 
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together  with  a  statistical  analysis  of  the  results 
obtained  with  a  number  of  radioactive  substances. 
A  new  radioactive  substance  which  exists  as  an 
impurity  in  zinc  is  reported.  R.  W.  Lunt. 

Heating  effects  of  thorium  and  radium  pro¬ 
ducts.  S.  W.  Watson  (Proc.  Roy.  Soc.,  1928,  A# 
118,  318—333). — ‘Measurements  have  been  made  of 
the  relative  amounts  of  heat  emitted  by  radon  in 
equilibrium  with  its  products  of  short  life,  radiimi- 
J5+ C}  radium- (7,  thorium- B + C\  and  thorium -(7.  The 
method  used  was  similar  in  principle  to  that  employed 
by  Rutherford  and  Robinson  (Phil.  Mag.,  1913,  [vi], 
25,  312),  and  consisted  in  measuring  the  change  of 
balance  of  a  Wheatstone  bridge  when  two  opposite 
arms  were  heated  by  the  radioactive  substance.  The 
bridge  was  standardised  by  a  heating  coil,  made  as 
similar  as  possible  to  the  radioactive  source.  The 
results  obtained  agree  within  1  or  2%  with  the 
theoretical  values  calculated  from  Hess  and  Lawson’s 
data  for  the  number  of  a-particles  emitted  by  1  g.  of 
radium  per  see.,  viz.  3*72  x  1010  (cf.  A.,  1924,  ii,  649) ; 
they  are  as  follows  (g.-cal.  per  g.-hr.  :  radon,  observed 
101*6,  theoretical  102*4 ;  radium -2?+ <7,  observed  43*1, 
theoretical  43*8 ;  radium- (7,  observed  42*9,  theoretical 
43*4 ;  thorium -R+C\  observed  50*7,  theoretical  49*7  ; 
thorium -(7,  observed  47*9,  theoretical  47*2.  If  Geiger 
and  Werner’s  value,  viz.,  3*4  x  1010  a-particles  per 
sec.  per  g.  (A.,  1924,  ii,  226),  is  correct,  it  follows  that 
10—12%  of  the  heating  must  be  caused  by  easily 
absorbed  radiation  which  has  not  been  taken  into 
account  in  the  calculations.  This  would  require  about 
40,  70,  and  80  quanta  per  atom  for  radium,  radium -O, 
and  thorium-O,  respectively,  if  the  radiation  were  of 
a  wave-length  of  1  A.,  and  correspondingly  more 
quanta  for  softer  radiation.  If  such  an  additional 
emission  of  energy  does  occur,  the  proportion  which 
it  bears  to  the  total  energy  must  be  nearly  the  same 
for  a  large  number  of  radioactive  products. 

.  L.  Bircumshaw. 

Problem  of  geological  time.  I.  Evidence 
from  radioactive  minerals.  A.  Holmes  (Scientia, 
1927,  42,  263—272). — The  evidence  is  considered, 
and  the  value  1— i*5x  109  years  is  determined. 

*  Chemical  Abstracts. 

Phenomena,  similar  to  those  of  radioactive 
bodies,  shown  by  metals.  (Mllk.)  S.  Majra- 
CINEanu  (Co mpt.  rend.,  1928,  186,  746 — 748 ;  cf. 
A.,  1927,  807). — A  continuation  of  the  experiments 
on  metals  from  the  roof  of  the  Paris  Observatory  has 
shown  that  the  activation  is  not  due  to  radioactive 
dust  or  emanations  from  the  atmosphere.  It  persists 
for  a  long  period  after  removal  of  the  metal  from  the 
roof  and  decreases  slowly  according  to  an  exponential 
rule  in  a  manner  comparable  with  that  of  polonium. 
Since  it  is  most  marked  with  lead,  it  may  be  due  to 
reintegration  of  lead  into  polonium  by  solar  energy 
with  the  formation  of  radium -D.  This  is  supported 
by  observations  of  the  a -radiation  of  polonium . 

J.  Grant. 

Radioactive  radiation.  K.  W.  F.  Kohlrausch 
(Physikal.  Z.,  1928,  29,  153— 168}.— The  expression 
1/A .  L  log  v  (N  being  the  atomic  number  and  y  a 
characteristic  frequency  in  the  sense  of  the  classical 
dispersion  theory)  enters  into  Bohr’s  formulae  for  the 


450 


BRITISH  CHEMICAL  ABSTRACTS. 


energy  loss  and  ionisation  which  occur  with  the 
passage  of  a-  and  p-par tides  through  matter.  Certain 
assumptions  make  possible  a  theoretical  treatment 
which  can  bo  tested  by  means  of  the  data  on  the 
energy  losses,  ranges,  and  ionisations  effected  with 
o e*  and  p- particles  of  various  velocities,  penetrating 
various  materials.  Agreement  of  a  high  order  is 
always  obtained,  but  although  some  instances  of 
remarkably  good  verification  are  observed,  it  is  not 
in  general  possible  to  evaluate  atomic  constants. 
This  limitation  arises  from  the  fact  that  the  theory 
applies  only  to  particles  of  high  velocity  and  to 
atoms  of  low  atomic  number.  Nevertheless  the 
success  achieved  bv  using  only  the  simplest  scheme 
indicates  that  the  Bohr  theory  has  great  value  as  a 
principle  for  introducing  order.  R.  A.  Morton. 

Liquid  stars  and  atomic  volume.  A.  S, 
Eddington  (Nature,  1928,  121,  496). 

[Liquid  stars  and  atomic  volume.]  J.  H. 
Jeans  (Nature,  1928,  121,  496-^97). 

Structure  of  an  atom  of  nitrogen.  VII.  H. 
Collins  (Chem.  News,  1928,  136,  17S — ISO). — 
Speculative. 

Equip otential  surface  electrons  as  an  explan¬ 
ation  of  the  packing  effect.  W.  E.  Deming 
(Physical  Rev.,  1928,  [ii],  31,  453— 405).— Theoretical. 
With  static  models  of  the  helium  nucleus,  packing 
can  ho  satisfactorily  accounted  for  by  postulating 
that  the  electrons  and  protons  shall  be  cquipotential 
surface  distributions  having  the  usual  total  charges 

and  radii,  whereas  ordinary  electrons  account  for 
* 

only  10%  of  the  effect.  With  dynamic  models, 
neither  kind  offers  a  solution.  A.  A.  Eldridge. 

Statistical  method  for  determining  certain 
properties  of  the  atom.  I.  E.  Fermi  (Atti  R. 
Accad.  Lineei,  1927,  [vi],  6,  602 — 607). — Mathe¬ 
matical.  A  statistical  method  for  calculating  the 
distribution  of  the  electrons  round  the  nucleus  of  an 
atom  is  developed.  From  the  result  attained,  it  is 
possible  to  calculate  the  energy  required  to  ionise  tho 
atom  completely,  that  is,  to  strip  it  of  electrons,  and 
also  to  determine  the  variation  in  potential  at  different 
distances  from  the  nucleus  and,  thus,  the  electric  field 
in  which  the  electrons  of  the  atom  occur. 

T.  H.  Pope. 

Quantum  theory  of  the  capture  of  electrons. 
J.  R.  Oppenheimer  (Physical  Bov.,  1928,  [ii],  31, 
349 — 356). — The  mean  free  path  for  the  capture  of 
electrons  from  atoms  by  a- particles  is  computed  to 
vary  approximately  with  the  sixth  power  of  the 
velocity  of  the  a-particlc,  a  result  in  accord  with 
experiment.  The  probability  of  radiative  recom¬ 
bination  of  electrons  and  protons  is  also  computed. 

A.  A.  Eldridge. 

Interference  of  light  quanta.  A.  Prog  a  (J. 
Phys.  Radium,  1928,  [vi],  9,  73 — 80) . — Theoretical. 
If  time  is  taken  as  one  of  the  co-ordinates  in  develop¬ 
ing  the  quantum  theory,  it  is  found  that  quanta  must 
be  coherent.  W.  E.  Downey. 

Quantum  theory  of  the  electron,  II.  P,  A.  M. 
Dirac  (Proc.  Roy.  Soc.,  1928,  A,  118,  351 — 361 ; 
cf.  this  vol,,  344). — A  continuation  of  the  theory  of 
atoms  with  single  electrons.  Proof  is  given  of  the 


conservation  theory,  winch  states  that  the  change  in 
the  probability  of  the  electron  being  in  a  given 
volume  during  a  given  time  is  equal  to  the  probability 
of  its  having  crossed  the  boundary.  From  a  determin¬ 
ation  of  the  selection  rule  for  j  it  is  found  that  from 
states  with  j— 2,  transitions  can  take  place  to  states 
with  j  — 1,  —2,  or  3,  This  is  exactly  equivalent  to 
the  two  selection  rules  for  j  and  k  of  the  usual  theory, 
and  is  therefore  in  agreement  with  experiment.  To 
determine  the  relative  intensities  of  the  lines  of  a 
multi  plot  on  the  present,  theory,  it  is  only  necessary 
to  consider  one  Zeeman  component  of  each  line.  The 
ratios  found  arc  in  agreement  with  those  of  previous 
theories  based  on  the  spinning  electron  model. 

L.  L.  Bibcumshaw. 

Relativistic  quantum  theory  of  ideal  gases. 
F.  Juttner  (Z.  Physik,  1928,  47,  542—566;  cf. 
A.,  1911,  ii,  579,  972). — An  extension  of  previous 
work.  Mathematical.  A.  J.  Mee. 

Central  fields  and  Rydberg  formulae  in  wave 
mechanics.  J.  C.  Slater  (Physical  Rev.,  1928 
[ii],  31,  333 — 343). — A  theoretical  discussion. 

A,  A.  Eldridge. 

The  asymmetric  two-centre  problem  accord- 
ing  to  the  wave  -mechanic  s  and  its  application 
to  crystal  theory.  Scattering  power  of  atoms. 
K.  F.  Niessbx  (Physikal.  Z.,  1928,  29,  132—143). — 
The  scattering  power  of  the  atom  in  lattices  of  tho 
diamond  or  wurzito  type  has  been  calculated  using  the 
treatment  of  tho  two- centre  problem  given  by  the 
wave  mechanics.  R.  A.  Morton. 

Heisenberg’s  indetermination  principle.  E.  H. 
Ivennard  (Physical  Rev.,  1928,  [ii],  31,  344 — 348). — 
The  principle  is  applied  to  cases  where  the  position 
and  velocity  of  an  electron  are  observed  by  allowing 
it  to  pass  through  shutters  opened  momentarily  at 
known  times.  A.  A.  Eldridge. 

Distribution  of  molecular  velocities,  excited 
states,  and  transition  probabilities  in  degener¬ 
ated  gases.  E.  Persico  (Atti  R.  Accad.  Linee i, 
1928,  [vi],  7,  137* — 141). — The  analyses  of  Pauli  and 
Fermi  have  been  extended  to  derive  expressions  for 
the  distribution  of  molecular  velocities  and  for  the 
probabilities  of  transition  from  one  energy  level  to 
another  in  a  degenerated  monatomic  gas. 

R.  W.  Lent. 

Interpretation  of  band  spectra.  R.  de  L. 
Ivronig  (Z.  Physik,  1928,  46,  814— 825).— Mathem¬ 
atical  .  R.  W.  Lent. 

Structure  of  Fraunhofer  lines  and  quantitative 
spectrum  analysis  of  the  atmosphere  of  the  sun. 
A.  Unsold  (Z.  Physik,  1928,  46,  765— 781)— A 
modified  form  of  Milne's  theory  of  the  radiation 
equilibria  in  the  atmosphere  of  the  sun  has  been 
introduced.  Determinations  of  the  intensity  dis¬ 
tribution  in  Fraunhofer  lines  arc  described  which  arc 
held  to  establish  the  newer  form  of  the  theory.  From 
these  data  it  is  shown  that  the  electron  partial 
pressure  in  the  chromosphere  is  of  the  order  of  1Q~6 
atm.  R.  W,  Lent. 

Nitrogen  after-glow.  J.  C.  McLennan,  R. 
Ruedy,  and  J.  M.  Anderson  (Nature,  1928,  121, 
537 — 538) . — Although  the  heat  of  dissociation  of 
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molecular  nitrogen  is  considered  to  be  equivalent  to 
11  volts  from  a  consideration  of  the  band  spectrum, 
the  intensity  distribution  in  the  spectra  of  radiations 
from  mixtures  of  foreign  vapours  with  active  nitrogen 
does  not  accord  with  this  value.  Experiments  on  the 
addition  of  xenon  and  krypton  with  excess  of  nitrogen 
afforded  no  lines  of  these  elements  in  the  spectrum 
of  the  after-glow,  whereas  addition  of  mercury  causes 
the  appearance  of  strong  mercury  lines.  It  is  con¬ 
cluded  that  chemiluminescence  plays  a  part  in  the 
phenomena  associated  with  active  nitrogen. 

A.  A.  Eldridge. 


Influence  of  containing*  walls  on  the  after-glow 
of  nitrogen  and  oxygen.  G.  Hehzberg  (Z.  Physik, 
1928,  46,  878 — 895), — The  intensity  of  the  after-glow 
in  oxygen,  nitrogen,  and  oxygen-nitrogen  mixtures 
excited  by  an  electrodeless  ring  discharge  under 
unspecified  conditions  has  been  examined  in  the 
pressure  ranges  0*05 — 1*2  mm.  It  has  been  shown 
that  the  after-glow,  particularly  in  nitrogen,  does  not 
occur  if  the  containing  vessel  of  quartz  is  heated  in  a 
vacuum  to  remove  gases  condensed  on  the  surface. 
The  experiments  are  held  to  establish  that  a  surface- 
poisoning  of  the  quartz  is  essential  to  production  of 
the  after-glow.  As  the  fraction  of  oxygen  in  the 
mixture  is  increased  the  intensity  of  the  nitrogen 
after-glow  diminishes  to  a  minimum  and  then  passes 
through  a  maximum ;  correspondingly  the  intensity 
of  the  oxygen  after-glow  passes  through  a  maximum 
and  falls  to  a  minimum  at  the  same  composition  at 
which  the  nitrogen  after-glow  is  a  minimum ;  the 
intensity  then  passes  through  a  second  maximum  and 
vanishes  in  pure  oxygen.  The  percentage  of  oxygen 
at  which  the  intensity  of  both  after-glows  reaches  a 
minimum  depends  on  the  total  pressure  of  the  gas 
mixture,  and  shifts  towards  higher  nitrogen  concen¬ 
trations  as  the  pressure  is  increased.  R.  W.  Lunt. 


Measurement  of  oxygen  bands  in  the  violet 
and  ultra-violet  regions  of  the  spectrum.  H. 
Fesefeldt  (Z.  wiss.  Phot.,  1927,  25,  33—80). — Tables 
are  given  showing  the  results  of  measurements  of  the 
oxygen  bands  discovered  by  Runge  and  Grotrian 
{Physikal.  Z.,  1914,  15,  545 ;  Runge,  Physica,  1921, 
1,  254)  in  the  region  3140—4450  A.  The  line  intensi¬ 
ties,  frequencies,  and  the  mean  errors  of  measurement 
are  also  given.  W.  Clark. 


Interchangeability  of  zinc  oxida  and  dyes  in 
optical  sensitisation.  C.  Neuweiler  (Z.  wiss. 
Phot..  1928,  25,  187 — -224) . — In  light,  zinc  oxide  acts 
on  ^  aqueous  solutions  of  organic  dyes  of  widely 
different  classes.  In  pure,  air-free  aqueous  solution 
tho  dyes  are  both  oxidised  and  reduced.  In  presence 
]l  an°dic  depolariser  they  are  exclusively  reduced. 
\\itii  vat  dyes,  photolysis  still  occurs  even  at  the 
highest  reduction  potentials  (safranin,  s„=+0-15  volt. 

(  fcrences  of  potential  (up  to  about 
I  be  tv  ecn  the  anodic  and  cathodic  photolysis 
processes  can  be  overcome  by  light.  With  azo-dyes 
vm  photolytic  reduction  is  not  reversible ;  i.e the 
iec  notion  products  wore  not  reconverted  into  dyes  by 

e  oxTgen  ^1C  RlT'  The  alkalinity  of  the  zinc 
QXK  c,  and  heating,  play  no  part  in  the  reactions 
studied,  bnder  certain  conditions,  sensitising  dves 
can  exert  the  same  photolytic  effect  on  organic  dyes 


as  zinc  oxide.  The  necessary  condition  is  that  the 
absorption  region  of  the  sensitiser  must  coincide  with 
that  of  the  acceptor  on  the  short  wave-length  side. 

W.  Clark, 

Absorption  spectra  of  photo -electric ally  con¬ 
ducting*  crystals.  It.  Ottmer  (Z.  Physik,  46, 
798 — 813). — The  extinction  coefficients  of  the  follow¬ 
ing  substances  have  been  determined  in  the  range 
2000 — 9500  A.  after  colouring  duo  to  exposure  to  hard 
X-rays  :  lithium  chloride  and  fluoride ;  sodium 
fluoride,  chloride,  and  bromide ;  potassium  fluoride, 
chloride,  bromide,  and  iodide;  rubidium  chloride. 
The  position  and  value  of  the  maximum  in  tho  region 
5000 — 6000  A.  are  unaffected  by  the  degree  of  coloration 
of  tho  salt.  The  maximum  at  4700  A,  in  rock  salt 
is  diminished  by  exposure  to  blue  light ;  measure¬ 
ments  of  the  conductivity  of  rock  salt  during  exposure 
to  light  of  different  wave-lengths  shows  that  the 
absorption  in  the  neighbourhood  of  7200  A.  is  un¬ 
connected  with  the  conductivity.  R.  W.  Lust. 

Alkaline-earth  halide  spectra  and  their  origin. 
0,  H.  Walters  and  S.  Barratt  (Proc.  Roy.  Soc., 
1928,  A,  118,  120 — '137). — The  bands  in  the  spectra 
of  the  alkaline-earth  halides  can  be  very  conveniently 
observed  in  absorption  against  a  continuous  back¬ 
ground  spectrum.  The  absorption  spectra  observed 
were  those  of  a  column  of  vapour  about  a  foot  long, 
at  a  temperature  of  1000—1200°,  The  continuous 
background  spectrum  was  provided  by  a  500  candle- 
power  “  Pointolito  ”  lamp,  down  to  3800,  and  by  the 
positive  crater  of  a  carbon  arc  down  to  2200.  For  the 
calcium  and  magnesium  halide  spectra,  excess  of 
calcium  or  magnesium  turnings  was  heated  with  the 
powdered  and  dehydrated  metal  halide  salt.  The 
strontium  and  barium  vapours  were  obtained  by 
heating  a  mixture  of  metallic  calcium  and  the  strontium 
or  barium  halide.  Evidence  is  given  in  support  of 
the  view  that  the  bands  originate,  not  from  normal 
halide  molecules,  but  from  subhalide  molecules  of 
the  type  MX.  It  is  highly  probable  that  such  mole¬ 
cules  exist  in  the,  vapour  state  at  1000"  in  equilibrium 
with  the  metal  and  normal  salts.  The  ease  of 
preparation  of  these  salts  appears  to  increase  with  the 
atomic  weight  of  the  halogen,  as  found  by  Giintz 
(A.,  1924,  ii,  610).  All  the  molecules  except  those  of 
the  magnesium  halides  have  band  groups  in  the 
visible  region.  In  general,  the  group  of  largest  wave¬ 
length  in  each  spectrum  consists  of  bands  degraded 
to  the  short  wave-length  side.  The  next  group — 
usually  in  the  near  ultra-violet — is  degraded  to  the 
short  wave-length  side.  When  other  groups  were 
found  in  absorption,  the  direction  of  degradation 
alternated  from  one  group  to  the  next.  New  groups 
of  bands  have  been  detected  in  the  ultra-violet,  but 
these  do  not  appear  to  be  arranged  according  to  the 
Rydberg  series  law,  and  it  is  concluded  that  the  various 
groups  of  bands  in  the  spectra  do  not  correspond  with 
successive  members  of  a  single  atomic  line  series,  but 
rather  with  the  first  members  only  of  several  such 
series.  The  bands  obtained  in  absorption  were  com¬ 
pared  with  the  corresponding  emission  spectra  from 
flames  and  arcs,  and  in  general  no  differences  in 
structure  or  intensity  distribution  were  observed. 
The  structure  of  the  calcium  sub  fluoride  band  at  5292, 
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however,  is  very  different  in  emission  and  absorption. 
The  fine  structure  of  the  absorption  band  appears 
only  at  reduced  pressures ;  it  is  usually  represented 
by  a  weak  continuous  spectrum  only. 

L.  L.  Bircumshaw. 

Analysis  of  the  absorption  spectrum  of  cobalt 
chloride  in  concentrated  hydrochloric  acid. 
W.  R.  Erode  (Proc.  Roy.  Soc.,  1928,  A,  118,  286 — 
295). — A  detailed  study  of  the  absorption  spectrum 
of  cobalt  chloride  in  concentrated  hydrochloric  acid 
between  wave-length  values  of  720  and  595  pp  has 
been  made  on  a  new  model  of  the  Hilger-Nutting 
spectrophotometer.  The  data  obtained  by  this 
method  were  confirmed  by  making  photographs  with 
Ilford  panchromatic  plates  on  a  Judd  Lewis  photo¬ 
meter  and  Lit  trow  spectrograph .  The  principal 
absorption  band  consists  of  seven  component  bands, 
and  two  or  more  bands  were  found  in  the  weak  portion 
of  the  spectrum  (575 — 440  pp).  The  seven  bands 
appear  to  be  at  695,  679,  666,  648,  626,  610,  and 
595  pp,  The  observed  absorption  curve  can  be 
resolved  into  seven  similarly-shaped  bands  of  different 
intensities,  which  will  add  together  to  produce  the 
observed  compound  curve.  There  is  a  constant  fre¬ 
quency  difference  between  adjacent  bands  of  12-28 / 
(/==  vibrations /sec.  X  1012),  and  the  frequencies  of  the 
component  bands  are  integral  multiples  of  this 
constant  frequency  difference.  A  relation  appears  to 
exist  between  the  odd-  and  even-numbered  component 
bands  and  their  relative  intensities. 

L,  L.  Bircumshaw. 

Ultra-violet  absorption  of  iodides  in  solution. 
G.  Scheibe  (Sitzungsber.  phvs.-med.  Soc.  Erlangen, 
1927,  58 — 59,  2  pp. ;  Chem.  Zentr.,  1927,  ii,  2151). — 
In  aqueous  solution,  lithium,  sodium,  potassium, 
magnesium,  and  strontium  iodides  have  an  absorption 
maximum  at  225  mu,  a  minimum  at  209  mg,  and  a 
second  maximum  at  about  192  mu.  In  alcoholic 
solution  the  positions  are  216,  204,  and  192  mu, 
respectively.  Aqueous  zinc  and  cadmium  iodides 
behave  similar!}7,  but  exhibit  differences  in  alcoholic 
solution.  A.  A.  Eldridge. 

Resolution  ol  an  absorption  band  regarded 
as  common  to  praseodymium  and  neodymium, 
L.  Fernandes  (Z.  anorg.  Chem.,  1928,  169,  267 — 
271). — By  an  examination  of  the  absorption  spectra 
of  crystals  of  neodymium  sulphate  and  of  a  solid 
solution  of  praseodymium  sulphate  in  lanthanum 
sulphate,  the  absorption  band  at  469  p  has  been 
resolved,  the  two  compounds  proving  to  have  no 
wave-length  in  common.  R.  Cuthill. 

Influence  of  electric  fields  on  the  absorption 
spectrum  of  ruby.  A.  Arsen  jew  a  {Z,  Physik, 
1927,  45,  85  1 ) . — Preliminary  measurements  of  the 
absorption  spectrum  of  ruby  when  subjected  to 
intense  electric  fields  of  the  order  of  106  volts  cm."1 
show  that  the  lines  6670  and  6910  are  shifted  to 
6930  A.  R.  W.  Lunt. 

Absorption  of  ultra-violet  glasses.  C.  Winther 
{Z.  wiss.  Phot.,  1928,  25,  230 — 232). — Curves  given 
show  the  ultra-violet  transmission  for  a  number  of 
specimens  of  ultra-violet  glass  and  of  ordinary  plate 
glass.  Variation  of  thickness  of  the  glass  specimens 


was  adjusted  by  altering  the  exposure  time  according 
to  the  method  of  Henri.  W.  Clark. 

Absorption  spectrum  of  solutions  of  form¬ 
aldehyde.  S.  A.  Schoit  (Compt.  rend.,  1928,  186, 
690 — 692). — The  absorption  bands  of  a  solution  of 
formaldehyde  vapour  absorbed  in  hexane  at  —70°, 
and  of  the  vapour  itself,  fall  between  3542  and  2750  A., 
and  showr  maxima  at  2940  and  2935  A.,  respectively. 
The  latter  are  in  the  same  region  as  those  of  hexane 
solutions  of  acetaldehyde  and  propaldehyde  (A., 
1926,  556).  J.  Grant. 

Spectrographic  study  of  cyanamide.  Ultra¬ 
violet  absorption  spectra  of  cyanamide,  dipropyl- 
cyanamide,  and  dipropylcarbodi-imide.  A. 
Franssen  (Bull.  Soc.  chim.,  1928,  [iv],  43,  177— 
193). — From  a  study  of  the  absorption  spectra  of 
cyanamide,  dipropylcyanamide ,  and  dipropylcarbodi- 
imide  in  hexane,  ether,  and  alcohol  solutions,  it  is 
concluded  that  in  these  solvents  an  equilibrium  exists 
between  the  twro  forms  of  cyanamide  N:C*NH2  and 
NHIOINH,  the  proportion  of  the  latter  increasing  with 
dilution.  Beer's  law  does  not  hold  for  cyanamide  in 
ethereal  or  alcoholic  solution.  Discontinuities  occur 
when  the  coefficient  of  molecular  absorption  is  plotted 
against  the  wave-lengths  of  the  light  employed. 

H.  Ingleson. 

Near  infra-red  absorption  of  benzene  and 
toluene.  J.  Barnes  and  W.  H.  Fulweiler  (J.  Opt. 
Soc.  Artier.,  1927,  15,  331 — 336).— The  authors’ 
previous  -work  (A.,  1927,  918)  has  been  extended  by 
using  a  concave  grating  with  a  dispersion  of  9*33  A./ 
mm.  to  the  determination  of  the  absorption  maxima 
in  liquid  benzene  and  toluene.  Two  maxima  for 
benzene  are  recorded  at  8744  and  7133  and  one  for 
toluene  at  8767  A.  Further  work  on  hydrocarbons 
is  in  progress.  R.  W.  Lott. 

Infra-red  absorption  by  the  N-H  linking*  II* 
Aryl-,  alkyl-,  and  aryl-alkyl-amines.  J.  W. 
Ellis  (J.  Amer.  Chem.  Soc.,  1928,  50,  685 — 695). — 
A  continuation  of  the  previous  investigation,  the 
values  given  for  the  wave- lengths  in  which  are  cor¬ 
rected  slightly  (A.,  1927,  291).  Bands  occur  at  1*49— 
1*55  g  and  1*03 — 1*06  a  with  the  primary  amines,  and, 
diminished  in  intensity,  with  the  secondary  amines, 
but  do  not  appear  at  all  with  the  tertiary  amines. 
They  thus  appear  to  originate  in  the  N-H  linkings 
and  form  a  “  harmonic  ”  series  with  the  band  at 
2*80 — 3*05  p  (cf.  Bell,  A.,  1927,  862).  Absorption 
maxima  at  2*01—2*03  p  and  at  1*21 — 1*23  p,  also 
apparently  characteristic  of  the  amino-group,  may  be 
“  combination  ”  bands  arising  from  the  2-80 — 3*05  p 
and  the  1*49—1*55  p  maxima  taken  with  the  band  at 
6*25  p.  The  N-H  hands  are  interpreted  in  a  manner 
analogous  to  the  modified  interpretation  of  the  C-H 
bands’  {A.,  1927,  608).  S.  K.  Tweedy. 

Composition  of  the  Bnxndt  displacements  in 
an  absorption  spectrum  with  several  maxima. 
P.  Vaillant  (Compt.  rend.,  1928,  186,  755—757}  — 
The  absorption  coefficients  of  solutions  of  erythrosiu 
or  malachite-green  in  water,  or  in  benzene  containing 
30%  of  alcohol,  have  been  measured.  The  absorp¬ 
tion  band  of  the  former  consists  of  two  bands  of 
unequal  intensities  which  are  displaced  en  bloc  with 
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the  spectrum  without  deformation,  when  the  solvent 
is  changed.  The  displacement  is  greatest  on  the  red 
side  where  the  more  intense  band  occurs.  Malachite- 
green  has  two  maxima  (in  the  violet  and  orange), 
the  two  bands  being  displaced  simultaneously  but 
independently.  These  displacements  are  expected 
to  aid  the  explanation  of  certain  exceptions  to  Ivundt’s 
law,  which  are  usually  supposed  to  be  due  to  changes 
in  the  nature  of  the  absorbing  particles  accompanying 
a  change  in  solvent.  J.  Grant. 

Cholesterol  and  vitamin-/?.  I.  M.  Hexlbron, 
R.  A,  Morton,  and  W.  A,  Sexton  (Nature,  1928, 121, 
452 — 453). — The  existence  of  a  faint  band  in  the 
spectrum  of  ergosterol  at  260  \l\l  is  confirmed,  but  it  is 
suggested  that  the  bands  in  “  cholesterol-^  31  at  315 
and  304  (Bills,  Honeywell,  and  MacNair,  this  voL, 
332)  are  due  to  the  presence  of  traces  of  cholesterilene. 

A.  A,  Eldridge. 

Contact  activation  of  hydrogen  by  metals. 
M.  Poliakov  (Naturwiss.,  1927,  15,  539—540; 
Chem.  Zentr.,  1927,  ii,  2264).— When  hydrogen  at 
3—5  mm.  pressure  is  passed  over  palladium,  nickel, 
or  iron  at,  400 — 800°,  no  luminescence  is  observed,  but 
if  a  small  stream  of  oxygen  or  air  is  added  at  a  point 
remote  from  the  metal,  a  violet,  green,  or  yellow 
luminescence  occurs.  The  luminescence  is  not 
observed  with  a  mixture  of  hydrogen  and  oxygen. 

A.  A.  Eldridge. 

Atomic  spectral  lines  associated  with  the 
hand  fluorescence  of  alkali  metals.  J.  C.  Mc¬ 
Lennan  and  R.  Ruedy  (Nature,  1928,  121,  500— 
501). — The  band  systems  of  sodium  in  the  red  and 
green,  respectively,  can  be  obtained  on  the  spectro¬ 
grams  of  the  light  emitted  by  the  metal  vapours  which 
have  been  rendered  fluorescent ;  moreover,  the 
Mines  on  the  fluorescence  spectrograms  are  very 
broad  even  at  low  temperatures  and  at  moderate 
pressures.  The  emission  of  the  atomic  resonance 
lines  results  from  the  dissociation  of  the  excited 
molecules ;  molecular  dissociation  can  take  place 
when  the  energy  associated  with  a  quantum  of  the 
absorbed  light  is  greater  than  the  energy  correspond¬ 
ing  with  the  atomic  resonance  potential  plus  that 
representing  the  heat  of  dissociation.  This  con¬ 
sideration  accounts  lor  the  abnormal  width  of  the 
Ddlnes  and  explains  why  the  absorption  of  red  and 
green  spark-line  radiation  does  not  effect  the  emission 
of  the  yellow  I)  dines  from  sodium  vapour. 

A.  A.  Eldridge. 

Resonance  in  collisions  of  the  second  kind. 
Sensitised  fluorescence  and  chemiluminescence. 
H  Bentler  and  B.  Josephy  (Naturwiss.,  1927,  15, 
544);  Chem.  Zentr.,  1927,  ii,  2264). — When  mercury 
and  sodium  vapours  are  illuminated  in  a  quartz 
vessel  with  a  cooled  mercury  vapour  lamp,  the  red 
fluorescence  radiation  of  the  sodium  is  visible.  The 
intensity  distribution  is  unexpected,  those  lines  of  the 
subordinate  series  being  most  intense  for  which  the 
higher  energy  level  corresponds  with  the  most  com¬ 
plete  absorption  of  the  exciting  energy.  In  the 
inductor  discharge  in  sodium  and  mercury  vapours 
there  is,  in  comparison  with  that  in  sodium  vapour, 
an  increase  in  intensity  of  the  higher  members  of  the 
subordinate  series  relatively  to  the  lower  members. 


In  the  chemiluminescence  of  the  reaction  of  sodium 
with  mercuric  chloride,  the  lines  58 — 2P}  51),  6D — 2P, 
and  7S—2P  arc  strengthened.  The  energy  of  an 
excited  atom  on  collision  appears  chiefly  as  exciting 
energy  of  the  impinged  atom. ;  conversion  of  a  part 
of  the  exciting  energy  into  energy  of  translation 
is  much  less  likely.  A.  A.  Eldridge. 

Fluorescence  and  band  spectrum  of  cadmium 
vapour.  A.  Joblonski  (Z.  Physik,  1927,  45,  878 — 
891 ;  of.  Kapuscinski,  A.,  1927,  712). — • A  new  absorp¬ 
tion  band  has  been  detected  in  saturated  cadmium 
vapour  in  the  temperature  range  500—800°.  The 
band  extends  from  2150  to  1990  A.  with  a  maximum 
at  2114  A.,  and  absorptive  power  of  the  saturated 
vapour  in  this  region  increases  rapidly  with  tem¬ 
perature.  At  temperatures  from  600"  to  700°  a  fluor¬ 
escence  band  is  observed  in  the  region  2110 — 2140  with 
a  maximum  at*  2128  A.;  It  is  most  strongly  excited 
by  radiation  of  wave-length  2110 — 2126  A.  This 
band  corresponds  with  the  first  triplet  of  the  second 
subordinate  series.  Above  700°,  the  emission 
diminishes,  due  to  the  excitation  of  bands  of  shorter 
wave-lengths.  R.  W.  Lunt. 

Ultra-violet  fluorescence  of  iodine  mono¬ 
bromide  vapour.  A.  Filippov  (Naturwiss.,  1927, 
15,  682—683;  Chem.  Zentr.,  1927,  ii,  2204).— The 
ultra-violet  fluorescence  spectrum  of  iodine  mono- 
bromide  vapour  contains  bands  at  3500,  3400,  3325, 
3265,  3205,  3160,  3120,  3050,  3015  A.  A  mixture  of 
iodine  monobromide  vapour  with  nitrogen  at  260  mm. 
yields  bands  with  maxima  at  3860,  3715,  3550,  3425, 
3160,  and  3045  A.  A.  A.  Eldridge. 

Fluorescence  of  mercury  vapour.  R.  W,  Wood 
and  V.  Voss  (Nature,  1928,  121,  418 — 419). — The 
fact  that  a  double  quartz  bulb  containing  mercury 
vapour  exhibits  fluorescence  in  the  light  of  an  alumin¬ 
ium  spark  only  when  one  bulb  is  cooled  by  an  air  blast 
Is  ascribed  to  the  presence  of  traces  of  water  vapour. 
Otherwise,  fluorescence  may  occur  in  the  absence  of 
distillation.  Practically  all  the  brighter  arc  lines  in 
the  violet  and  ultra-violet  were  observed  ;  they  appear 
to  .result  from  two-stage  absorption.  Superheating 
destroys  the  blue-green  band  and  enhances  the  ultra¬ 
violet  band  and  arc  lines.  A.  A.  Eldridge. 

Origin  of  the  spectrum  of  the  glow  of  phos¬ 
phorus.  H.  J.  EmelSus  and  R.  H.  Purcell  (J.C.S., 
1928,  628—630;  cf.  A.,  1927,  497). — A  discussion  of 
the  various  possibilities.  No  definite  conclusion  can 
be  reached.  C.  W.  Gib  by. 

Spectrum  of  calcium-strontium  sulphide- 
samarium  mixed  phosphors.  M.  Tray  nicer 
(Ann.  Fhvsik,  1928,  [iv],  85,  €45- — 646;  cf.  this  voL, 
106). — A  correction  of  a  mis-statement  by  Tomasehek 
(this  voL ,  219).  R.  A.  Morton. 

Photo-electric  limits  of  the  alkali  halides.  X. 
Gudris  and  L.  Kulikowa  (Z.  Physik,  1927,  45,  801— 
807).— With  a  technique  previously  described  (A., 
1926,  777),  the  minimum  frequency  by  which  photo¬ 
electric  emission  can  be  excited  has  been  determined 
for  sodium  chloride,  bromide,  and  iodide ;  potassium 
chloride,  bromide,  and  iodide ;  rubidium  and  caesium 
iodides.  Except  with  sodium  iodide  the  limiting 
wave-length  of  excitation  for  these  substances  is 
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increased  by  about  100  A.  after  the  substances  have 
been  exposed  to  the  light  of  an  aluminium  spark  for 
several  hours.  This  phenomenon  has  been  examined 
for  sodium  chloride  by  determining  the  limiting  wave¬ 
length  corresponding  with  samples  treated  with 
various  types  of  radiation.  Ultra-violet  light,  weak 
X-rays,  and  y-rays  shift  the  neighbourhood  of  the 
limiting  wave-length  from  2026 — 2170  to  1270 — 2250 ; 
for  natural  blue  and  electrolytieally  coloured  salt  the 
region  is  2250—2300,  whilst  in  salt  strongly  coloured 
by  X-rays  the  region  of  critical  excitation  is  shifted 
to  4000—5000  A.  E.  W,  Lott, 

Variation  with  temperature  of  the  dielectric 
constants  of  gases  and  vapours.  I.  Carbon 
dioxide  and  air.  H.  A.  Stuart  (Z.  Physik,  1928, 
47,  457 — 47S). — A  method  of  finding  e  at  various 
temperatures  with  an  accuracy  of  1  in  10°  is  described, 
with  the  object  of  settling  the  electric  moments  of  the 
molecules  in  question  and,  for  carbon  dioxide,  the 
configuration  of  the  molecule.  In  the  calculations 
from  the  results  air  is  assumed  to  behave  as  a  perfect 
gas,  but  for  reduction  of  observations  in  the  case  of 
carbon  dioxide  Clausius’  equation  of  state  is  used. 
The  absolute  values  of  e— 1  at  S.T.P.  are:  for  carbon 
dioxide,  987±12x  10~6  and  for  air,  5S2J-7-X 10"6. 
For  carbon  dioxide  the  expression  (s — 1  )dQfd  is  con¬ 
stant  within  the  limits  of  experimental  error,  winch 
leads  to  the  conclusion  that  the  carbon  dioxide 
molecule  possesses  zero  electric  moment,  from  which 
the  three  atoms  in  the  molecule  must  lie  in  a  straight 
line.  This  result  also  follows  from  considerations  of 
eleetrostriction.  With  air,  the  above  expression 
increases  slightly  in  value  at  the  higher  temperature, 
which  is  to  be  expected  from  measurements  of 
variation  of  refractive  index  with  temperature.  The 
infra-red  spectrum  of  carbon  dioxide  is  considered  at 
some  length,  and  in  it  a  further  confirmation  of  the 
straight -line  configuration  is  found.  A.  J.  Mee. 

Effect  of  radioactive  radiation  on  the  dielectric 
constant  of  dielectrics.  G.  Guisben  (Compt.  rend., 
1928,  188,  SCI — -863).— The  irradiation  of  thin  sheets 
of  a  number  of  different  dielectrics  by  means  of 
radium  bromide  has  shown  (with  a  degree  of  accuracy 
of  G*l%)  that  no  variation  in  e  is  produced  as  in  the 
case  of  gaseous  dielectrics.  J.  Grant. 

Specific  weight  and  volume  of  ions  and  their 
compounds,  including  metals  considered  as 
compounds  of  metal  ions  with  electrons.  J. 
Geissler  (Z.  Elektrochem,,  192S,  34,  86—91).— 
Certain  additive  ionic  volumes  have  been  calculated 
and  from  these  the  molecular  volumes  of  a  number  of 
actual  compounds  including  certain  metals,  which 
are  considered  as  compounds  of  metal  ions  with 
electrons,  have  been  computed.  Molecular  volumes 
are  given  by  the  stun  of  the  additive  ionic  volumes 
involved  plus  a  corrective  term,  the  magnitude  of 
which  is  determined  by  the  volumes  of  the  ions  con¬ 
cerned.  Certain  ions,  notably  the  electron,  hydroxyl, 
oxygen,  and  fluoride  ions,  have  negative  additive 
volumes,  J,  S.  Carter, 

Volume  chemistry.  III.  Oxygen  compounds. 
Hydroxyl  group.  ¥\  Wratschko  (Pharm.  Press©, 
1927,  32,  251— 255,  268—274;  Chem.  Zentix,  1927,.  ii, 


1534). — “  IL values  ”  are  determined  for  hydroxyl 
oxygen  under  various  conditions  of  combination  in 
organic  compounds.  A.  A.  Eldridge. 

Refract!' vity  of  normal  saturated  monobasic 
aliphatic  acids.  P.  E.  Verica.de  and  J,  Coops, 
jtin,  (Rec.  trav.  cliim.,  1928,  47,  415 — 417). — Polemi¬ 
cal  against  Waterman  and  Bertram  (of,  Verkade  and 
Coops,  this  voh,  220;  Waterman  and  Bertram,  A., 
1927,  1167 ;  this  voh,  220).  M.  S.  Burr. 

Vibrational  levels  and  heat  of  dissociation  of 
Na2.  F.  W.  Loomis  (Physical  Rev,,  1928,  [ii],  31, 
323 — 332). — Most  of  Wood’s  magnetic  rotation  lines 
in  the  blue-green  region*  accord  with  the  expres¬ 
sion  :  v  ~  2030 1  •  7  h  ( 1 24*  1 3n>' — 0  -  2)  —  ( 1 5  8  *  5?V ' 

0-73?i"2—0*0027?i"3).  The  heat  of  dissociation  is 
then  calculated  to  be  TO-pOT  volt. 

A.  A.  Eldridge. 

Residual  rays,  natural  frequencies,  and  infra¬ 
red  dispersion.  O.  Fuchs  and  K.  W.  Wolf  (Z. 
Physik,  1928,  46,  506— 518).— The  theories  of 

Ladenburg  and  of  Debye  have  been  extended  to 

H  *  _  *1  .£  J*  H  *  „„  *1  ~  jL  __  „  j-  m  v  jL  ”1  *.  A.  -Ti  n  j*.  4t1T|  wto  -it,  A  to  to  w*.  ~  -n,  xA  «*•«« 

fl  £5.^1  Cl  1  T ,1  1  &  il  1 1T%  nOrlt  AAr  1  T,  II  Ipf-aTTPff  #?, 

v  1.  V/ J.  X  %  tly  J.  l,,.8 1 1,  J  1. 1.  ,|  I  I.  I  J*  Ih.It?  v  vl  L  |ill  v  J,.  ’wJLJ,.  UJb  ?  J.  £,  v  A  |  &  u  ^ 

and  therefore  also  the  dielectric  constant,  e,  and  the 
natural  frequencies  of  a  substance  exhibiting  line 
absorption  in  the  ultra-violet  and  in  the  infra-red  : 
(n2—l)J(n2p2)=:e2f3-zmi?iiN{pi/(vi2--v2),  where  e  is 
the  electronic  charge,  the  mass  of  resonators  i, 
Pi  the  number  of  such  resonators  per  molecule,  N  the 
number  of  molecules  per  c.c.  Values  of  n  have  been 
calculated  by  using  a  four-term  formula  and  are 
shown  to  be  in  good  agreement  with  theory  for 
sodium  and  potassium  chlorides.  The  values  of  v4, 
the  infra-red  frequency,  are  shown  to  agree  well  with 
the  residual  ray  frequencies  of  these  substances.  It 
is  also  shown  that  values  of  the  dielectric  constant 
calculated  by  extrapolation  of  the  above  formula  are 
in  satisfactory  agreement  with  experiment. 

R.  W.  Lent. 

Dispersion  of  carbon  dioxide  from  2300  to 
130,000  A.  O.  Fuchs  (Z.  Physik,  1927,  46,  519 — 
525) . — The  formula  of  Fuchs  and  Wolf  (preceding 
abstract)  has  been  simplified  for  gases  by  replacing 
(n2—l)/(n2jr2)  by  2(n—l)/3  ;  in  this  form,  using  four 
characteristic  frequencies  corresponding  with  720*41, 
1480-0,  43,100,  149,100  A,,  the  formula  leads  to  values 
of  the  refractive  index,  n,  in  good  agreement  with  the 
collected  data  of  a  number  of  workers.  The  first 
w' a ve- length  corresponds  w  ith  the  ionisation  potential 
14  volts,  866  A.,  the  second  with  the  centre  of  the 
hand  observed  by  Lyman,  1300 — 1600  A.  The  value 
of  the  dielectric  constant  calculated  by  extrapolation 
to  zero  frequency  is  1-000975,  in  good  agreement  with 
the  recent  value  of  Zahn,  1*000976.  R.  W.  Lott. 

Rotatory  dispersion  of  alkyl  aspartates.  F.  P. 
Mazza  (Afcti  B.  Accad.  Lineei,  1928,  [vi],  7,  148— 
150). — The  results  previously  published  (A.,  1927, 
500)  are  discussed  and  the  conclusions  confirmed ; 
the  work  of  Pagliarulo  (A.,  1927,  010)  is  criticised, 

-  O.  J,  Walker.  _ 

Rotatory  dispersion  of  tartaric  acid,  F« 
Burki  (Helv.  Chim.  Acta,  1928,  11,  369).— The 
author’s  exponential  equation  (A.,  1924,  ii,  218)  may 
be  expressed  in  the  form  [a]= A/>.ze^ki — J5/X2efj/Ah 
where  A?  B,  a,  and  p  arc  constants.  The  variation  of 
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the  molecular  rotation  of  tartaric  acid  with  wave¬ 
length  (Lowry  and  Austin,  A,,  1922,  ii,  414)  is  satis¬ 
factorily  represented  by  a  formula  of  this  type. 

J.  S.  Carter. 

Effect  of  temperature  on  the  rotatory  powers 
of  [optically]  active  substances.  R.  Lucas 
(Compt.  rend.,  1928,  186,  857 — 859). — The  author 
explains  the  rotatory  powers  of  certain  compounds 
by  their  existence  in  several  unimolecular  configur¬ 
ations  in  equilibrium,  passage  from  one  to  the  other 
taking  place  in  a  discontinuous  fashion,  subject  to  the 
effects  of  temperature  and  of  the  solvent.  Boltz¬ 
mann’s  law  shows  that  a  point  of  inflexion  or  a  maxi¬ 
mum  on  the  rotation-temperature  curves  indicates 
the  presence  of  two  or  three  molecular  forms,  respect¬ 
ively,  and  since  the  curves  for  ethyl  and  tsobiitvl 
tartrates  and  for  isobutyl  di  acetyl  tartrate  show 
maxima,  these  compounds  belong  to  the  latter  type. 

J.  Grant. 

Magnetic  rotary  dispersion  of  methyl  and 
propyl  alcohols.  D .  0.  Jones  and  E.  J.  Evans 
(Phil.  Mag,,  1928,  [vii],  5,  593 — 608). — The  magnetic 
rotation  of  methyl  alcohol  has  been  measured  for  the 
wave-lengths  0-4379 — 0-2000  \x,  and  it  has  been 
shown  that  Verdet’s  constant  S  can  be  represented  by 
the  equation  mSX2=T189[X2/(X2— 0*11 002)]2,  where  n  is 
the  refractive  index  of  methyl  alcohol  for  the  wave¬ 
length  X  and  OdlOOg  is  the  wave-length  of  the 
absorption  band  in  the  extreme  ultra-violet.  Similar 
measurements  for  n- propyl  alcohol  have  shown  that 
Verdet’s  constant  for  this  is  given  by  the  expression 
nSX2=l*553[X2/(X2— 0-11382)]2.  The  frequencies  of  the 
basic  bands  given  above  are  approximately  double 
those  determined  by  Henri.  Methyl  and  n-propyl 
alcohols  have  weak  absorption  bands  at  0*2207  and 
0*2273  g,  but  these  do  not  contribute  materially  to 
the  magnetic  rotation.  A.  E.  Mitchell. 

Action  of  a  magnetic  field  on  optically  active 
substances.  G.  Calcagni  (Notiz.  ehim.-ind.,  1927, 
2,  429 ;  Chem.  Zcntr.,  1927,  ii,  2263 — 2264) . — When 
a  current  is  passed  through  a  solenoid  surrounding  a 
polarisation  tube  containing  an  optical!}'  active  or 
inactive  substance,  in  a  clockwise  direction  (from  the 
observer’s  point  of  view),  rotation  of  the  plane  takes 
place  to  the  left,  and  vice  versa ;  the  effect  is  inde¬ 
pendent  of  the  substances  and  of  the  concentration  of 
the  solution.  A.  A.  Eldridge. 

Theory  of  light-scattering  in  liquids.  C.  V. 
Raman  and  K.  8.  Krishnan  (Phil.  Mag,,  1928,  [vii],  5, 
498 — 512). — A  new  theory  of  light -scattering  in  liquids 
is  based  on  the  fact  that,  if  a  molecule  departs  in 
shape  appreciably  from  spherical,  the  strength  of  the 
polarisation  field  will  depend  on  the  orientation  of  the 
molecule  in  the  field.  The  results  are  supported  by 
existing  data.  A.  E.  Mitchell. 

Scattering  of  light  in  dispersed,  systems  of 
^  concentration.  G.  I.  Pokrovski  (Z.  Physik, 
1Jw83  46  ,  753  /  5S). — It  is  shown  that  for  dispersed 

systems  of  high  concentration  the  intensity,  Id,  of  a 
beam  after  scattering  by  a  thin  layer  is  expressed  by 
the  equation  ih=/0[l — exp.( — a-0/0)),  where  0  and  G 
are  quantities  that  can  be  calculated  from  the  refrac¬ 
tive  index  of  the  medium  and  from  the  relative 
i ef i active  index  of  the  dispersed  phase,  a  is  a  constant, 


and  J0  the  incident  intensity.  Values  calculated  in 
this  way  agree  fairly  well  with  WoronkofPs  data  for 
silk  fibres  dispersed  in  various  media.  R.  W.  Lunt. 

Law  of  periodicity.  II.  P.  Petrexko-Krit- 
schenko  (J.  Russ.  Phvs.  Chem.  Soe.,  1928,  60,  149 — 
152).— See  A.,  1927,  713. 

Position  of  rare-earth  elements  in  the  periodic 
system,  J,  F.  Spencer  (J.  Amer,  Chem.  Soe., 
1928,  50,  264 — 268). — From  a  consideration  of 
solubility  data  and  of  the  magnetic  ionic  moments  as 
a  function  of  the  number  of  electrons  in  the  ter  valent 
ion,  the  rare-earth  metals  are  inserted  in  the  periodic 
table  as  follows  : 


Series. 

Group  IXT. 

Group  IV. 

8 

La 

Ce,  IT, 

Xd,  II 

9 

Sa,  Eu,  Gel 

Dv,  Ho, 

Tb 

10 

Er,  Tu. 

Yb,  Lu 

II  f 

S.  K.  Tweedy 

Anomalous  groups  in  the  periodic  system  of 
elements.  E.  Fermi  (Nature,  1928,  121,  502). — A 
brief  account  of  work  to  appear  elsewhere. 

A.  A.  Eldridge.  ^ 

New  type  of  secondary  radiation.  O,  V. 
Raman  and  K.  S,  Krishnan  (Nature,  1928,  121, 
501 — 502). — When  light  is  scattered  by  molecules 
in  dust-free  liquids  or  gases,  the  ordinary  diffuse 
radiation  having  the  same  wave-length  as  the  incident 
beam  is  accompanied  by  a  modified  scattered  radiation 
of  degraded  frequency.  A.  A.  Eldridge. 

Co-ordination  and  atomic  structure,  P.  Ray 
(J.  Indian  Clicm.  Soc.,  1928,  5,  73— 89).— Views 
concerning  the  electronic  configuration  of  complex 
compounds  are  summarised,  and  a  scheme  for  electron 
distribution  in  complexes  is  suggested.  Complex 
compounds  are  differentiated  as  strong  (perfect)  or 
weak  (imperfect) ;  the  former  include  most  sixfold 
cobaltic,  some  sixfold  ferrous  and  ferric,  all  sixfold 
and  fourfold  platinum,  and  the  sixfold  chromic, 
tervalent  rhodium,  ter-  and  quadri- valent  iridium, 
and  a  few  ruthenium  complexes,  whilst  the  latter 
are  transitional  between  true  complexes  and  double 
or  associated  compounds,  e/jn  nickel,  copper,  zinc, 
cadmium,  and  cobaltous  complexes.  Tendency  to 
assume  the  external  electronic  configuration  of  the 
next  higher  inert  gas  by  the  central  ion  is  the  main 
factor  in  the  formation  of  perfect  complexes.  For 
the  weak  class  it  is  assumed  that  the  various  units 
share  electrons  with  the  central  ion  at  different  levels ; 
in  the  perfect  class  a  more  or  less  inner  level  of 
electrons  takes  part  in  the  sharing.  Thus  the  nature 
of  the  electron  distribution  in  the  central  ion  deter¬ 
mines  the  type  of  co-ordination.  The  stability  of  the 
complex  increases  with  the  number  of  electrons  in  any 
sub-group  as  it  gradually  becomes  filled  up ;  a  lone 
electron  tends  towards  instability. 

A.  A.  Eldridge. 

Molecular  structures  of  methane.  J.  K. 
'Mouse  (Proc,  Nat,  Acad.  Sci,,  1928,  14,  166  171). 

Two  structures  of  the  methane  molecule  are  given, 
one  in  which  the  hydrogen  positions  are  joined  to  the 
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carbon  atom  by  a  single-electron  linking  and  another 
in  which  this  link  is  composed  of  two  “  electron 
positions, ”  Dynamic  isomerides  of  both  types  are 
described,  their  moments  of  inertia  calculated.,  and 
a  comparison  is  made  with  the  observed  moments. 

W.  E.  Downey. 

Symmetry  of  methane  derivatives  with  four 
identical  groups,  K„  Weissenberg  (Naturwiss., 
1927,  15,  662—664 ;  Chem.  Zentr.,  1927,  ii,  2280— 
2261). — Molecules  of  the  type  CX4  which,  possess  a 
dipole  moment  must  have  a  pyramidal  configuration. 
The  equivalence  of  the  four  substituents  can  be 
demonstrated  in  the  amorphous  and  crystalline  states 
and  in  some  cases  in  solution  (cf.  following  abstract). 
If  a  molecule  CN,>Y„  possesses  a  pyramidal  structure, 
stereoisomerism  of  the  type  GXYXY  and  OXNYY 
must  be  postulated.  The  probability  of  pyramidal 
configuration  is  limited  to  compounds  CX4  in  which 
the  substituents  themselves  have  the  character  of 
dipoles ;  thus  pentaer}Tthritol  possesses  two  enantio- 
m orpine  forms.  Compounds  of  the  type  XICY-Z 
may  also,  according  to  the  new  theory,  possess 
pyramidal  configuration  and  exist  in  enantiom orphic 
forms.  A.  A.  Eldeidge. 

Electric  dipole  moments  of  dissolved  mole¬ 
cules  of  the  type  CXr  L.  Ebebt  and  H.  von 
Haetel  (Naturwiss.,  1927,  15,  669—670;  Oiiem. 
Zentr.,  1927,  ii,  2261) —The  following  dipole  moments 
( x  10-18}  were  determined  :  C(OMe)4  0*8,  C(OEt)4  IT, 
C(CH2*OAc)4  2*6,  C(0H2C1)4  <0*2,  CC14  <0*1. 
Thus  among  molecules  of  the  type  CX4  are  to  be 
found  those  of  regular  tetrahedral  and  those  of 
pyramidal  structure.  A.  A.  Eldeidge. 

Electric  moment  of  the  water  molecule.  J.  W. 
Williams  (Physikah  Z„  1928,  29,  204— 206).— From 
the  following  measurements  of  dielectric  constants  : 
benzene,  2*2824-0-00!  ;  solution  of  benzene  saturated 
with  water  at  25°,  2*294^0*001,  and  the  fact  that 
100  g.  of  the  solution  contain  0*073  g,  of  water,  it  is 
shown  that  the  electric  moment  of  water  is  (1*70^ 
0*06)  x  10~18.  Since  the  simple  alcohols  and  phenols 
show'  values  of  1*63 — l-66x  10-18,  it  is  concluded  that 
the  water  molecule  is  typically  dipolar, 

R.  A.  Morton. 

Model  of  the  tri atomic  molecules  of  water 
and  carbon  dioxide.  F.  J.  von  Wisniewski  (Z. 
Phvsik,  1928,  47,  567 — 588), — A  model  fpr  triatom ic 
molecules  is  described  and  applied  to  water  and 
carbon  dioxide.  The  three  positive  ions  are  supposed 
to  lie  in  a  straight  line  (called  the  axis  of  the  molecule) 
equidistant  from  each  other.  The  electrons  rotate  in 
circular  orbits  in  a  common  plane  which  is  perpendi¬ 
cular  to  the  axis  of  the  molecule,  and  passes  through 
the  middle  ion,  which  is  the  common  centre  of  the 
orbits.  The  distance  of  the  electrons  measured 
radially  from  the  common  centre  will  be  120°  as  the 
electrons  are  distributed  symmetrically.  The  moment 
of  inertia,  J ,  of  this  model  is  calculated,  assuming 
that  different  masses  are  associated  with  each  ion. 
The  result  is  then  applied  to  water  vapour.  There 
can  be  two  kinds  of  water  molecule.  (1)  a  sym¬ 
metrical  molecule  in  which  the  ions  are  arranged  in  the 
order  H-O-H  along  the  axis  of  the  molecule,  and  (2) 
an  iinsymmetrical  molecule  in  which  the  ions  are  in 


the  order  H-H-O.  The  moments  of  inertia,  JHH0  and 
Jnoui  for  the  two  molecules,  are  calculated  using  the 
expression  previously  obtained,  and  their  ratio 
J Kiio/'I hoh1^  ^boe.  ubho  found  to  be  2*2d.  This  agrees 
very  well  with  the  observations  of  Hettner  on  the 
absorption  spectrum  of  water  vapour  which  show  the 
existence  of  two  different  angular  velocities  the  ratio 
of  which  is  2*3.  The  absolute  values  of  wH0H, 

Jhohj  and  JSno  are  calculated  by  obtaining  dt  the 
length  of  the  axis  of  the  molecule,  from  an  equation 
for  the  dielectric  constant  of  the  model,  which  is 
calculated  in  a  later  part  of  the  paper.  The  values 
so  obtained  agree  closely  with  those  derived  experi¬ 
mentally  by  Hettner,  The  diamagnetic  suscepti¬ 
bility  of  the  molecule  is  also  calculated  using  a 
formula  derived  in  a  later  part  of  the  paper,  and  this 
agrees  fairly  well  with  that  obtained  experimentally 
by  Weiss  and  Piccard,  The  symmetrica!  model  has 
no  electric  moment,  whereas  the  iinsymmetrical 
model  will  have  some  electric  moment. 

In  applying  the  model  to  carbon  dioxide  the 
distance  between  the  ions  at  the  ends  of  the  axis  is 
first  calculated  by  two  methods  :  (1)  from  the  value 
of  the  dielectric  constant,  (2)  from  the  diamagnetic 
susceptibility.  The  values  agree  well  with  each 
other.  Two  kinds  of  molecule  are  considered,  the 
symmetrical  (O-C-O)  and  the  tinsy  in  metric  al(O-O-G) ; 
J  is  calculated  for  each.  The  ratio  of  the  correspond¬ 
ing  angular  velocities  agrees  well  with  the  results 
obtained  by  Schaefer  and  Philipps  on  the  absorption 
bands  of  carbon  dioxide.  The  rest  of  the  paper  is 
devoted  to  the  calculation  of  the  dielectric  constant, 
e,  and  the  diamagnetic  susceptibility,  x,  tri- 
atomic  molecules  assuming  the  above  model.  The 
results  obtained  are  s™  1+5*06  X 1010#,  and  /— 
—  1*70  X  10s#,  where  d  is  the  distance  of  the  ions  lying 
at  the  ends  of  the  axis  of  the  molecule  from  each  other, 

A.  J.  Msb. 

Fundamental  frequencies,  interatomic  forces , 
and  molecular  properties.  J.  R.  Bates  and  IX  H. 
Andrews  (Proc.  Nat,  Acad.  Sci,  1928, 14,  124 — 130). 
— Theoretical.  Assuming  that  a  non-polar  molecule 
acts  as  an  harmonic  oscillator,  the  displacement  at 
which  the  potential  energy  of  the  oscillator  equals 
the  heat  of  linking  is  found  to  have  the  same  value 
for  all  non-polar  linkings,  W.  E,  'Downey, 

Existence  of  zero-point  energy  in  the  rock  salt 
lattice  by  an  X-ray  diffraction  method,  R,  W, 
James,  I.  Waller,  and  D.  R.  Hartree  (Proc,  Roy. 
Soc.,  1928,  A.  118,  334 — 350). — Within  certain  limits 
of  frequency,  the  atomic  scattering  curve  (giving  F  as 
a  function  of  sin  0/a,  X  being  the  wave-length  of  the 
radiation  employed  and  2%  the  angle  of  scattering) 
of  an  atom  for  AT  radiation  can  be  calculated  by 
assuming  that  every  element  of  charge  scatters 
according  to  the  classical  laws.  The  F  curves  calcu¬ 
lated  from  the  Schrodinger  distribution  of  charge  for 
the  ions  of  sodium  and  chlorine,  obtained  theoretically 
by  an  approximate  method,  are  compared  with  the 
experimental  values  of  F  obtained  from  an  investig¬ 
ation  of  the  temperature  factor  of  X-ray  reflexion 
from  rock  salt  (this  voL,  225).  The  F-curves  so 
calculated  are  in  very  close  agreement  with  the 
experimental  curves,  if  it  is  assumed  that  the  crystal 
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possesses  zero-point  energy  of  half  a  quantum  per 
degree  of  freedom,  as  proposed  by  Planck.  For  both 
sodium  and  chlorine  the  observed  curve  is  higher  than 
the  calculated  one  for  small  values  of  0.  For  some¬ 
what  higher  angles  the  observed  curve  falls  below  the 
calculated  one,  but  crosses  it  again  and  lies  slightly 
above  it  for  values  of  sin  0/A  greater  than  0*9.  The 
difference  between  the  F-curves  with  and  without 
zero -point  energy  is  very  considerable,  especially  for 
large  angles  of  scattering,  since-  the  mean  amplitudes 
of  vibration  of  the  atoms  at  the  absolute  zero  are 
somewhat  greater  than  the  radii  of  the  regions  within 
which  the  density  distributions  of  the  if -electrons  are 
concentrated,  and  for  high  angles  of  scattering  the 
form  of  the  F- curves  depends  almost  entirely  on  the 
if- electrons «  Ij,  IX  Sircumshaw * 

Analysis  of  crystal  structure  by  means  of 
Rontgen  rays,  N.  H.  Kolkmeijer  (Chem.  Week- 
Mad,  1928,  25,  175 — 183). — An  account  of  the 
standard  method  of  determining  cell  structure  and 
dimensions  from  the  reflexion  angles  and  intensities, 
illustrated  by  reference  to  the  elements  lithium  and 
copper  and  the  compounds  sodium  chloride  and  iron 
pyrites.  S.  I.  Levy. 

Crystal  structure  of  beryllium  sulphate  tetra- 
hydrate.  R.  Fricke  and  L.  Hayestadt  (Z.  anorg. 
Chem,  1928,  170,  35— 41).— The  salt  BeS04,4H20 
crystallises  in  the  tetragonal  holohedral  class.  The 
elementary  cell  is  space-centred,  and  contains  4 
molecules  of  the  hydrate ;  the  lengths  of  its  edges  are  : 
0=6=8-083,  c— 10*75  A.  The  space-group  is 
probably  D\l.  R,  Outhill. 

Study  of  micas  (fluoride-free)  by  means  of 

X-rays.  C.  Maugtjin  (Compt.  rend,  1928,  186, 

879 — 881). — X-Ray  examination  of  micas  has  shown 
them  to  be  made  up  of  elementary  leaflets  (elino- 
rhombic  prisms),  10  A.  thick.  In  muscovite  and 
margarite  the  leaflets  occur  in  pairs  which  are  identical, 
and  in  biotite  the  lattice  structure  is  triple  that  of 
the  elementary  micas.  Calc  illations  of  the  weights 
of  the  component  elements  from  the  density,  the 
percentage  composition,  and  the  dimensions  of  the 
lattice  have  shown  that  12  atoms  of  oxygen  (the  only 
electronegative  element)  are  always  present.  They 
probably  always  form  the  same  scaffolding  in  which 
the  atoms  of  electropositive  elements  (which  occur  in 
varying  and  often  fractional  numbers)  are  distributed 
at  varying  intervals.  J.  Grant. 

Crystal  structure  of  potassium.  E.  Posnjak 
(J.  Physical  Chem,  1928,  32,  354— 359).— Contrary 
to  the  experience  of  former  investigators  (Hull, 
Physical  Rev,  1917,  [ii],  10,  661 ;  McKeehan,  A, 
1922,  ii,  709),  normal  X-ray  diffraction  effects  have 
been  obtained  from  rotating  samples  of  potassium 
prepared  in  sealed  capillary  tubes.  Potassium  appears 
to  be  body-centred  cubic,  the  unit  cube  containing 
two  atoms,  5-333 ±0-005  A. ;  is  0-851.  In 
agreement  with  earlier  determination,  the  lengths 
of  the  edges  of  unit  cubes  of  lithium  and  sodium  were 
found  to  be  3-51  and  4-30  A,  respectively.  The 
failure  to  obtain  ^  definite  diffraction  patterns  is 
attributed  to  the  formation  of  films  of  moisture  or 
oxide  on  the  metal,  or  to  the  action  of  the  metal  on 
the  glass  used.  L.  S.  Theobald. 


Crystal  structure  of  potassium  hydroxy- 
stannate,  K2Sn(OH)6.  R.  W.  G.  Wyokoff  (Amcr. 
J.  Sci,  1928,  [v],  15,  297 — 302). — Potassium  hydroxy- 
st annate  is  of  the  same  chemical  type  as  potassium 
ehloroplatinate,  but  possesses  rhombohedral  sym¬ 
metry.  The  analysis  of  Lane  photographs  shows  the 
atomic  arrangement  of  potassium  hydroxyst&nnate  to 
be  a  distortion  of  that  of  potassium  ehloroplatinate. 
The  distortion  takes  the  form  of  compression  along 
a  threefold  axis.  W.  E.  Downey. 

Space-lattice  analysis  of  potassium  sulphate 
[potassium  chromate]  and  potassium  selenate, 
(Frl.)  E.  Koch-Holm  and  N.  SchSnfeldt  (Wiss. 
Veroff.  Siemens-Konz.,  1927,  6,  177— 187).— The 
values  of  J,  calculated  from  the  measurements 
made,  for  the  a-,  6-,  and  c-axes,  respectively,  are  : 
for  potassium  sulphate,  7-50,  7*45,  and  7-60;  for 
potassium  chromate,  10*25,  10*30,  and  10*40,  and  for 
potassium  selenate,  5*28,  5*88,  and  8*02  A.  The  unit 
cell  contains  in  each  case  4  molecules,  and  the  three 
substances  have  the  same  unit  structure,  probably 
B)*.  S,  I.  Levy. 

Arrangements  of  the  micro-crystals  in  zinc 
and  sodium  obtained  by  sublimation.  T.  Yama¬ 
moto  (Mem.  Coll.  Sci.  Kyoto,  1928,  11,  39 — 41). — 
When  zinc  and  sodium  are  sublimed  those  portions 
which  condense  in  a  region  of  comparatively  high 
temperature  appear  to  be  perfect  crystals  when 
examined  under  the  microscope.  By  X-ray  examin¬ 
ation,  however,  they  have  been  shown  to  be  composed 
of  irregular  aggregates  of  micro- crystals  containing 
several  fragments  of  a  fibrous  structure.  Those 
portions  condensing  in  a  region  of  low  temperature 
form  a  so-called  amorphous  pow'der  -which,  on  X-ray 
investigation,  however,  does  not  appear  to  be  amor¬ 
phous  but  to  consist  of  an  irregular  aggregate  of  micro  - 
crystals.  The  crystalline  fragments  are  generally 
larger  in  zinc  than  in  cadmium.  M.  S.  Burr. 

Structure  of  artificial  ultramarines.  III. 
Silver  and  alkali  silver  ultramarines  which  are 
derivatives  of  Guimet’s  ultramarine -blue  with 
high  silica  content,  and  mixed  alkali  ultra- 
marines  and  n-butyl  silver  ultramarine.  F.  M. 
Jaeger  and  F.  A.  van  Melle  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1927,  30,  885 — 904 ;  ef.  A., 
1927,  715). — When  ultramarine  is  heated  with  silver 
nitrate  solution  in  a  sealed  tube  at  120—130°,  liber¬ 
ation  of  silica,  alumina,  and  sulphur  accompanies  the 
reaction  and  the  composition  of  the  silver  ultramarine 
obtained  is  probably  best  represented  by 
AgfiAl6Si6O30S3,  "whilst  that  obtained  by  heating 
with  ammoniacal  silver  chloride  has  the  composition 
Ag4Na2Al0Si6O30S3.  When  the  fully-substituted 
silver  ultramarine  is  boiled  for  50  hrs.  with  20  equiv¬ 
alents  of  lithium,  sodium,  potassium,  rubidium,  or 
caesium  chloride,  or  is  heated  in  a  sealed  tube  for  50  hrs, 
at  130°  with  sodium,  potassium,  ammonium,  or  rubid¬ 
ium  chloride  or  caesium  iodide,  the  velocity  of  replace¬ 
ment  of  the  silver  is  most  rapid,  and  the  degree  of 
displacement  most  complete,  in  the  case  of  lithium, 
and  decreases  in  the  order  given,  i.e.,  with  increasing 
at.  wt.  Moreover,  with  equimolecular  concentration 
of  salt  solutions,  other  conditions  being  unchanged,  a 
greater  amount  of  substitution  of  silver  occurs  with 


the  iodides  than  with  the  chlorides  (with  the  possible 
exception  of  caesium)  and  is  more  nearly  complete  the 
greater  is  the  concentration  of  the  salt  solution.  The 
compositions  of  the  mixtures  obtained  under  varying 
conditions  have  been  determined.  Thus  the  yield  of 
Na6AlGSi(tO30S3  is  increased  from  67*5  to  88*5%  by 
doubling  the  concentration  of  the  sodium  iodide  solu¬ 
tion.  These  results  prove  that,  contrary  to  the  con¬ 
clusion  of  Heumann  (A.,  1880,  367),  there  is  no  upper 
limit  to  the  degree  of  substitution  of  silver  by  sodium, 
but  an  equilibrium,  depending  on  the  concentration  of 
the  salt  solution  and  other  conditions,  is  established. 
An  examination  of  the  X-ray  powder  spectrograms  of 
the  various  products  shows  that  the  introduction  of 
increasing  quantities  of  lithium  in  place  of  silver 
decreases  the  value  of  the  grating  constant  a0,  whilst 
substitution  of  lithium  by  sodium,  potassium, 
ammonium,  rubidium,  or  e cesium  causes  an  increase, 
the  magnitude  of  which  increases  in  the  order  given. 
The  relative  intensities  of  the  diffraction  images  arc 
also  modified  by  alkali  substitution,  but  no  clear 
relationship  could  be  established.  These  conclusions 
are  confirmed  by  the  composition  of  mixtures  obtained 
when  silver  ultramarines  are  fused  with  30 — 40  equiv¬ 
alents  of  alkali  iodides,  the  amount  of  silver  substitu¬ 
tion  which  occurs  depending  on  the  conditions.  The 
colour  of  the  resulting  product  is  always  blue,  irre¬ 
spective  of  the  colour  of  the  original  silver  ultra¬ 
marine.  In  a  similar  manner  mixed  alkali  ultramarines 
and  derivatives  of  calcium,  strontium,  barium,  zinc, 
and  manganese  are  also  obtained,  the  colour  of  the 
latter  series,  however,  being  green,  grey,  or  even  white. 
Similar  partial  substitution  of  the  silver  occurs  when 
the  original  silver  ultramarine  is  heated  with  methyl, 
ethyl,  or  n- butyl  iodide.  Thus  on  heating  for  50  hrs. 
at  130°  with  -butyl  iodide,  a  dull  green  ultramarine 
(3S*6%  Ag)  is  obtained,  which  by  repetition  of  the 
process  is  converted  into  greenish -grey  di-n-butyl 
silver  ultramarine,  B u 2 A g4 A 1  aSi 6 O30S3 .  This,  if  further 
heated  with  five  times  the  theoretical  quantity  of 
butyl  iodide  for  50  Jtrs,  at  160°,  yields  pmla-n-butijl 
silver  ultramarine,  Bu5AgAl0Si6O3OS3,  without  any 
change  in  the  general  structure  taking  place. 

J.  W.  Baker. 

Crystal  form  and  crystallographic  and 
mineralogical  properties  of  the  double  salt 
ZnI0,KI,2H2O.  V.  Stakic u  and  O.  Voictr  (Bui. 
Soc Stiinte  Cluj ,  1927,  3,  244^249;  Cliem.  Zentr., 
1927,  ii,  2171). — The  salt  is  orthorhombic  (prismatic 
and  domatie  types),  a  :  b  i  c=0*703  :  1  :  0*524;  n 
1*792,  dfi  3*813,  hardness  24.  It  exhibits  strong 
positive  double  refraction.  ”  A.  A.  Eldbidge. 

X-Ray  analysis  and  crystal  structure  of 
cadmium-silver  alloys.  II.  G.  Natta  and  M, 
Freri  (Atti  R.  Aeead.  Lincei,  1927,  [vi],  6,  505— 511 ; 
of.  this  vol.,  223). — “The  p -phase  undergoes  a-  second 
transformation  when  cooled  slowly  below  200°  and 
forms  a  mixture  of  crystals  of  the  a-  and  y-phases. 
For  the  y-phase  (54 — 64*1  at.-  %  Cd)  a  cubic  structure 
appears  probable  with  an  elementary  cell  containing 
one  molecule  of  Ag2Cd3  and  a— 4*70  A,  Many  lines 
were  obtained  which  do  not  agree  with  this  structure 
and  it  was  not  possible  to  apply  the  more  accurate 
Lane  and  rotating  crystal  methods  in  this  case.  It  is 


shown,  however,  that  the  silver-cadmium  alloys  have 
a  great  similarity  to  those  of  copper  and  zinc,  and 
from  a  comparison  of  the  two  sets  of  alloys  the  silver- 
cadmium  y-phasc  probably  has  a  cubic  lattice  with  a 
unit  cell  of  length  9*99  A.  The  §-  and  e-phases 
(06*1—89*6  at.-%  Cd)  have  a  hexagonal  lattice  with 
axial  ratio  c/a-=T5 8,  the  side  of  the  unit  cell  varying 
regularly  from  3*04  to  3*09  A.  The  7] -phase  (95%  Cd) 
has  the  same  structure  as  pure  cadmium  and  consists 
of  solid  solutions  of  silver  in  the  cadmium  lattice. 

0.  J.  Walker. 

Calculation  of  the  energy  and  the  parameter 
of  a  lattice  of  the  corundum  type.  V.  Sohmaelikg 
(Z.  Physik,  1928,  47,  723 — 731) . — Mathematical. 

W.  E.  Downey. 

Form  of  the  carbon  atom  in  crystal  structure, 
I.  E.  Knaggs  (Nature,  1928,  121,  610— 617).— The 
space-group  of  pentacry thritol  tetra- acetate  is  Oh ; 
the  results  of  Gcrstacker,  Mollcr,  and  Reis  (Z.  Krlst., 
1928,  66,  355)  are  criticised.  The  following  values 
are  recorded  :  a  1T98  A. ;  c  5*47  A. ;  d  1*273. 

A.  A.  Eldbidge. 

Structure  analyses  in  the  crystalline  carbon 
series.  (Frl.)  E.  Koch-Holm  (Wiss.  Vcroff.  Sie- 
mens-Konz.,  1927,  6,  IBS— 201).— 1 The  structure  of 
various  crystalline  preparations  of  carbon,  formed  by 
the  decomposition  of  illuminating  gas  caused  to 
impinge  on  inert  surfaces  maintained  at  definite 
temperatures  ranging  from  1200°  to  2700 was 
examined  by  X-ray  spectrum  analysis,  and  in  each 
case  the  space-lattice  of  graphite  was  identified. 
Measurement  of  particle  size  showed  an  extension  in 
the  direction  (111)  increasing  from  the  value  45  A. 
for  ordinary  carbon  to  the  particle  size  for  graphite ; 
the  extension  in  the  direction  (001)  is  less.  The 
hardness  throughout  the  series  show’s  a  maximum  at 
the  particle  size  of  9*0  pg.  3.  I.  Levy. 

Influence  of  carbamide  on  the  crystal  habit  of 
sodium  chloride.  F.  Gille  and  K.  Spangexberg 
(Z.  Krist.,  1927,  65,  204—250;  Cliem.  Zentr.,  1927, 
ii,  406). — It  is  considered  that  the  fall  in  conductivity 
on  addition  of  carbamide  to  sodium  chloride  solution 
is  not  due  only  to  increased  viscosity,  but  that  double 
salts  must  be  formed  in  solution.  The  velocity  of 
growth  of  the  single  faces  has  now  been  determined. 
In  glycerol  solution  the  cubic  is  the  final  form.  The 
double  salt,  NaCl,C0(NH2)2,II20,  is  leafy,  with 
rhombic  symmetry  and  small  axial  angle ;  ?ia  1*479, 
tip  1*485,  nY  1*543.  A,  A.  Eldbidge. 

X-Ray  spectra  of  organic  substances  in  the 
solid  and  the  liquid  state.  R.  O.  Herzog  and  W. 
Jancke  (Z>  Physik,  1927,  45.  749) —Acknowledg¬ 
ment  is  made  of  the  work  of  Stewart,  Morrow,  and 
Skinner  which  was  omitted  from  the  authors’  recent 
paper  (A.,  1927,  1130),  XL  W.  Lunt. 

X-Ray  diagrams  of  liquids,  and  the  shape  and 
arrangement  of  the  molecules  in  the  liquid 
state.  J.  R.  Katz  {Z,  angew.  Cliem.,  1928,  41, 
329 — 340;  cf.  this  vol.,  222). — To  ascertain  the 
origin  of  the  plurality  of  “  amorphous  rings  "  in  the 
X-ray  diagrams  of  certain  liquids,  organic  compounds 
with  molecules  of  a  known  form — either  that  of  & 
disc  or  that  of  a  rod — have  been  examined.  Quin¬ 
oline,  and  similar  compounds  with  molecules  con* 


s [.sting  of  two  coupled  rings,  also  numerous  benzene 
derivatives,  give  two,  sometimes  three,  rings,  the 
relative  intensity  of  the  second  (outer)  ring  increasing 
with  the  introduction  of  side-chains.  The  diameter 
of  the  innermost  ring  varies  from  compound  to  com¬ 
pound,  but  with  benzene  derivatives  the  value  calcul¬ 
ated  from  it  for  the  distance  between  the  centres  of 
adjacent  molecules  deviates  more  and  more  from  that 
calculated  from  the  molecular  volume  as  side -chains 
are  introduced.  With  every  compound,  however,  the 
diameter  of  the  outer  ring  is  fairly  constant  at  about 
3*65  A.,  which  must  therefore  be  assumed  to  correspond 
with  some  magnitude  common  to  all  the  molecules. 
The  most  probable  assumption  is  that  either  the 
thickness  of  the  molecules  is  involved,  or  else  the 
distance  between  the  molecules,  taken  as  disc-shaped, 
measured  from  centre  to  centre  of  the  discs  in  the 
direction  of  their  thickness.  Benzene  itself  gives  only 
one  ring,  which  is  surrounded  by  a  halo  with  a  sharp 
edge  having  a  diameter  of  about  3-0  A.,  which  perhaps 
indicates  that  the  thickness  of  the  ring  is  brought  up 
to  3*65  with  substituents.  On  complete  hydrogenation 
of  the  molecules  with,  two  coupled  rings,  the  second  ring 
in  the  diagram  disappears.  In  the  reduced  rings,  the 
carbon  atoms  will  no  longer  lie  in  the  one  plane,  but, 
particularly  with  the  larger  rings,  will  be  arranged  in 
ft  zigzag,  so  that  the  thickness  of  the  disc,  in  so  far 
as  the  molecule  may  still  be  regarded  as  disc-shaped, 
may  be  expected  to  show  an  increase,  tending,  how¬ 
ever,  to  a  limit,  with  increase  in  the  number  of  atoms 
in  the  ring.  The  diagram  of  partly  reduced  com¬ 
pounds  frequently  consists  of  a  ring  with  a  halo,  this 
representing  the  transition  between  a  system  of  two 
rings  and  a  single  ring.  The  results  here,  however, 
are  also  in  part  dependent  on  the  position  of  the  remain¬ 
ing  double  linkings,  and  their  effect  on  the  rigidity  of 
the  molecule.  Similar  relations  prevail  in  the  reduc¬ 
tion  of  benzene  derivatives.  The  cyclic  ketones  with 
more  than  5  carbon  atoms  give  a  two -ring  diagram. 
With  increase  in  the  number  of  carbon  atoms,  the 
intensity  of  the  outer  ring  becomes  greater,  and  with 
more  than  12 — 13  carbon  atoms  exceeds  that  of  the 
inner  ring  ;  at  the  same  time,  the  diameter  increases, 
until,  with  more  than  15—16  carbon  atoms,  it  assumes 
a  stationary  value.  With  aliphatic  alcohols,  acids, 
and  aldehydes  with  unbranched  chains,  on  the  other 
hand,  the  diameter  of  the  outer  ring  remains  constant, 
corresponding  with  a  period  of  identity  of  4*5  A.,  as 
soon  as  the  number  of  carbon  atoms  exceeds  4 — 6. 
This  quantity  is  identified  with  the  transverse  dimen¬ 
sion  of  the  molecule.  There  is  also  an  inner  ring,  the 
diameter  of  which  corresponds  with  the  length  of  the 
molecule.  In  this  case,  the  period  of  identity  is  the 
greater  the  longer  and  the  less  branched  is  the  carbon 
chain.  The  thickness  of  the  molecule  also  increases 
with  branching  of  the  chain.  With  the  normal  amines, 
ketones,  and  paraffins,  no  interferences  have  been 
detected.  In  some  instances  it  appears  possible  that, 
owing  to  association,  the  measured  lengths  of  the 
molecules  may  correspond  with  double  molecules. 
1* the  well-defined  value  for  the  length  of  the 
molecule  which  is  in  general  obtained,  it  seems  certain 
that  the  majority  of  the  molecules  of  these  aliphatic 
compounds  must  have  a  rigid  form,  resembling  that 

of  a  straight  rod.  In  view  of  the  smallness  of  the 
H  H 


contraction  which  occurs  when  the  liquids  crystallise, 
it  is  consequently  necessary  to  suppose  that  the 
molecules  are  in  part  arranged  in  small  groups  even  in 
the  liquid  state,  the  axes  of  the  groups,  however,  not 
being  oriented  in  any  way.  This  state  is  closely 
analogous  to  that  of  certain  colloidal  solutions,  in 
which  the  particles  have  the  form  of  discs  or  rods,  and 
show  a  pronounced  tendency  to  range  themselves 
parallel  to  each  other  in  small  groups.  The  fact  that 
for  liquids  with  approximately  spherical  molecules 
the  distance  between  the  molecules  calculated  from 
the  amorphous  ring  of  the  X-ray  diagram  is  in  good 
agreement  with  the  value  calculated  from  the  mole¬ 
cular  volume  may  also  point  to  the  existence  of  mole¬ 
cular  groups  with  perhaps  a  regular  or  hexagonal 
lattice  in  these  liquids,  or  may  be  only  a  consequence 
of  the  limitations  of  space  in  the  liquid  state.  The 
formation  of  groups  of  molecules  in  this  way  probably 
occurs  whenever  a  substance  with  rigid  molecules 
having  the  shape  of  rods  or  discs  is  subjected  to  such 
conditions  that  its  volume  is  very  small,  e.g.,  in  a 
liquid  far  below  its  critical  temperature,  but  what  part 
the  forces  of  crystallisation  play  in  bringing  about  this 
state  is  uncertain.  Stewart  and  Morrow's  hypothesis 
that  a  special  cybotactic  state  of  matter  is  involved 
(A.,  1927,  1015)  is  improbable.  R.  Cuthill. 

X-Ray  diffraction  in  liquid  normal  paraffins. 
G.  W.  Stewart  (Physical  Rev.,  1928,  [ii],  31,  174 — 
179). — The  ionisation-diffraction  angle  curves  for 
pentane,  hexane,  heptane,  octane,  nonane,  dccane, 
dodecane,  tetradecane,  and  pentadecane  show  one 
peak  only,  at  an  angle  indicating  a  lateral  spacing  of 
4*63  A.  Twro  additional  faint  peaks  arc  exhibited  by 
pentadecane  and  tetradecane  at  angles  corresponding 
with  2*1  and  1*23  A.  A.  A.  Eldridge. 

Crystal  structures  of  pkbenzene  hexabromide 
and  hexa chloride.  R.  G.  Dickinson  and  0. 
Riltcke  (J.  Amer.  Chein.  Soc.,  1928,  50,  764 — 770). — 
New  X-ray  data  are  recorded  (cf.  A.,  1927,  98).  The 
data  for  benzene  hexabromide  are  qualitatively 
accounted  for  by  assigning  to  the  bromine  atoms  the 
parameter  values  a;=0*39,  y=0*22,  z=0*085  in  the 
general  positions  of  the  space -group  T%>  These  values 
are  in  agreement  with  a  molecule  containing  a  cyclo¬ 
hexane  ring  of  tetrahedral  carbon  atoms,  each  bromine 
atom  being  surrounded  by  eight  others.  The  in¬ 
tensity  data  for  the  chloride  are  similar  to,  but  not 
always  identical  with,  those  for  the  bromide,  showing 
that  the  parameters  for  the  two  compounds  cannot  be 
very  different.  S.  K.  Tweedy. 

X-Ray  examination  of  highly-polymerised 
organic  substances.  E.  Ott  (Helv.  Chirn.  Acta, 
1928,  11,  300 — 323). — X-ltay  examination  of  para¬ 
formaldehyde  and  the  a~,  p-,  y-,  and  S  -polyoxym  ethyl  - 
enes  shows  that  the  structures  are  almost  identical. 
The  elementary  parallelepiped  is  rhombic,  base- 
centred,  pseudohexagonal ,  and  apparently  contains 
eight  CHyO  groups.  The  dimensions  arc,  a — 7*79, 
5=4*53,  c=7*02  A.  The  corresponding  axial  ratio  is 
a:h:c=  1*72  :  1  ;  1*55.  The  grouping  (CH2-0)4  is  of 
especial  significance  in  determining  the  structure. 
The  four  carbon  atoms  are  arranged  along  the  c-axis 
and  lie  in  the  same  plane  (100)  as  the  oxygen  atoms. 
Macroscopic  examination  shows  that  the  crystal  form 
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is  rhombie-holohedral,  pseudohoxagonal.  Examin¬ 
ation  of  the  polyoxyinethylcne  diaeefcates  containing 
8 — 19  0Ho*0  groups  shows  that  the  length  of  tho 
molecule  increases  by  about  2  A.  with  each  addition 
of  tho  group  CH**0.  Mie  and  Hengstenberg  (A., 
1927,  647)  investigated  'the  polyoxymethylenes  and 
found  for  the  dimension  c  the  value  3*34  A,  The 
present  value  is  held  to  be  correct.  J.  S,  Carter, 

A  “Ray  study  of  cellulose  and  cellulose  acetates. 

J,  J,  Trill  at  (Compt.  rend.,  1928,  186,  8S9 — 861). — 
X-Ray  erystallograms  of  cellulose,  oxvcelluloses,  and 
hydrocelluloses  are  similar  and  show  evidence  of  crystal 
structure.  4C  Hydraeelluloses  '*  and  alkali -cellulose 

five  crystal  diagrams  analogous  to  one  another,  but 
ifiering  from  those  of  cellulose.  Cellulose  acetates 
show  the  presence  of  well-defined  crystals  in  an  amor¬ 
phous  phase,  the  latter  increasing  at  the  expense  of 
the  former  when  the  more  acetyl&ted  products  are 
destroyed  by  hydrolysis.  The  structure  of  the  haloes 
is  dependent  on  tho  amount  of  acetyl  radical  present 
and  changes  progressively  as  acetylation  proceeds.  An 
hypothesis  of  the  gel  structure  of  the  cellulose  acetates 
is  outlined,  and  the  above  method  suggested  for  control 
purposes  in  their  manufacture,  J,  Grant. 

X-Ray  investigations  of  rubber  and  related 
substances.  P.  .Roseau d  (Z.  Elektrochem.,  1927, 
33,  51 1 — 513). — Photographs  of  “  frozen  ”  rubber  in 
the  unstretelied  state  showed  marked  Debve- 
Scherrer  interference  rings  which  disappeared  again 
on  u  thawing.”  Balata  and  gutta-percha  gave 
Dcbj'o-Scherrer  diagrams  in  tho  unstretelied  state, 
and  in  the  stretched  condition  “  fibre  diagrams  ”  in 
which  the  position  of  the  interference  lines  was  the 
same  within  the  limits  of  experimental  error.  The 
value  c=9*35  found  agrees  well  with  the  value  9*30  A. 
found  by  Clark  with  balata.  The  unit  cell  is  small, 
and  contains  2—8  molecules,  although  the  actual  size 
could  not  be  determined.  Raw  rubber,  stretched  in 
the  way  described  by  Fetich  ter  (R.,  1926,  204;  1927, 
119),  showed  in  its  X-ray  image  the  most  marked 
parallel  orientation  of  its  particles.  It  shows  an 
exertion  curve  similar  to  that  of  stretched  balata-  and 
gutta-percha.  “  So!-caoufcchouc,”  “  gel-caoutchouc,” 
and  4"  tot  ah  caoutchouc  ”  (cf.  Pain  merer,  B,,  1926, 
597)  showed  marked  interference  spots  when  stretched 
and  also  when  vulcanised  cold  and  stretched. 

W.  Clark. 

Hardness  of  tellurium  crystals.  E.  Schmid 
and  6,  Wassermann  (Z.  Physik,  1928,  46,  653—667). 
“The  tensile  strength  of  large  single  crystals  of 
tellurium  lias  befcn  determined  for  various  orientations 
of  tlic  mechanical  forces  relative  to  the  crystal  axes. 

It.  W.  Lent, 

Deformation  of  crystals  of  p-brass.  G.  I. 
Taylor  (Proo.  Roy,  Soe.,  1928,  A,  118,  1—24;  cf. 
Taylor  and  Elam,  A.,  1926,  §97).— Compression  and 
tensile  tests  have  been  carried  out  on  large  single 
crystals  of  (3-brass,  which  has  a  structure  similar  to 
that  of  a-iron.  The  results  arc  similar  to  those 
obtained  with  iron  crystals  in  that  the  direction  of 
slip  is  a  crystal  direction  of  type  (111),  whilst  the  plane 
of  slip  varies  according  to  the  orientation  of  the  crystal 
axes  relative  to  the  direction  of  the  principal  stress. 
Contrary  to  the  case  of  iron,  however,  in  a  certain  range 


of  orientations  of  the  crystal  axes  slip  occurs  on  a 
definite  crystal  plane  of  type  (110).  The  condition 
determining  the  type  of  distortion  which  will  occur 
in  any  given  case  is  the  variation  in  resistance  to 
shear  which  takes  place  as  the  plane  of  slip  rotates 
about  tho  direction  of  slip.  Calculation  of  this 
variation  from  the  experimental  results  shows  that 
resistance  to  shear  is  least  when  the  plane  of  slip 
coincides  with  one  of  type  (110).  On  either  side  of 
this  position,  shear  stress  increases  linearly.  This 
property  is  also  possessed  by  the  “  hexagonal  rod  ” 
model  suggested  by  the  author  and  Elam  (loc.  ciL),  and 
by  Hume-Rothery?a  model  (ef.  this  voh,  111).  It  is 
shown  that  the  hypothesis  that  the  conditions  of 
slipping  are  determined  by  the  geometrical  consider¬ 
ations  put  forward  by  Humc-Rothery  is  unsound.  It 
is  found  that  for  (3-brass,  as  would  be  expected  from 
crystallographic  symmetry,  resistance  to  shear  oil  a 
given  plane  differs  according  to  the  sense  of  the 
direction  of  slip.  This  has  not  been  observed  for 
a-iron.  L.  L.  Birctjmshaw, 

Resistance  change  of  single  crystals  of  bis¬ 
muth  in  a  longitudinal  magnetic  field.  G.  W, 
Schneider  (Physical  Rev,,  1928,  [ii],  31,  251 — 259). — 
The  resistance  change  as  a  function  of  tho  orientation 
of  tho  vertical  cryst  allograph i c  axis  was  investigated. 

A.  A.  Eldribge. 

Linear  compressibility  of  thirteen  natural 
crystals,  P.  W.  Bridgman  (Amer.  J,  Sen,  1928, 
[v],  15,  287—296 ;  cf,  ibid.,  1925,  [v],  10,  483).— 
The  previously  described  method  of  measuring  com  - 
possibility  has  been  applied  to  thirteen  natural 
crystals  and  the  results  obtained  are  discussed. 

W.  E.  Downey. 

Electrical  conductivity  of  silicon.  H.  J.  See- 
mann  (Physikal,  Z>,  1928,  29,  94—05;  cf.  this  vol., 
226).— It  is  contended  that  Koenigsberger’s  theory  of 
electrical  conductivity  loses  its  experimental  support 
in  the  similar  electrical  behaviour  of  the  true  metals 
and  the  semi-conductors,  W.  E.  Downey. 

Electrical  resistance  of  bismuth  solidified  in 
a  magnetic  field,  L.  Tiese  and  ¥.  Ricca  (Nuovo 
Cim.,  1027,  4S  248—251;  Oheim  Zentr.,  1927,  ii, 
2267), — ■ The  results  indicate  that  the  crystals  are 
arranged  with  the  principal  axis  in  the  direction  of 
the  lines  of  force.  A,  A.  Eldribge. 

Phenomenon  of  saturation  in  the  current  car¬ 
ried  by  continuously  irradiated  crystals.  W* 
Flechsig  (Z.  Physik,  1928,  46,  788— 797),— Experi¬ 
ments  on  the  conductivity  of  continuously  irradiated 
crystals  as  a  function  of  the  electric  force  led  Chidden 
and  Pohl  ( ibid 1923,  17,  331)  to  suggest  that  in  such 
experiments  the  electrons  in  the  crystal  were  displaced 
to  a  distance  depending  on  the  frequency  of  the  light, 
and  that  therefore  when  this  distance  was  equal  to  the 
thickness  of  the  crystal  saturation  currents  would  be 
observed.  Experiments  on  potassium  chloride  crystals 
irradiated  with  monochromatic  light,  4600  A.,  are 
described  which  show  that  for  crystals  of  different 
thickness  the  same  current  values  are  obtained  for  the 
same  values  of  the  electric  force  divided  by  the  thick¬ 
ness  of  the  crystal.  It  is  shown  that  it  follows  fiorn 
this  that  the  displacement  of  the  electrons  %  is  related 
to  the  electric  force  E  by  x—kE,  where  k  is  a,  constant 
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which  is  independent  of  the  particular  crystal  of 
potassium  chloride  examined.  R.  W,  Lunt. 

Electrification  in  gases  due  to  friction  with 
solid  surfaces.  E.  Perucca  (Z.  Pliysik,  1928,  46, 
747—' 752), — Experiments  are  described  in  which 
electrification  results  from  the  friction  between  a 
stream  of  mercury  vapour  and  an  iron  electrode ; 
the  conditions  were  chosen  so  that  the  vapour  was 
free  from  droplets.  It  is  therefore  concluded  that 
droplets  play  no  part  in  the  observed  phenomenon. 

R.  W.  XiUNT. 

Electrical  and  luminous  effects  produced  by 
rolling  mercury  on  glass  in  a  vacuum.  M. 
Duffietjx  (J.  Phys.  Radium,  1928,  [vi],  9,  61 — 70). — 
The  effects  produced  by  rolling  mercury  in  an 
evacuated,  flask  have  been  studied.  A  current  is 
found  to  be  set  up  between  the  mercury  as  positive 
pole  and  the  glass  as  negative  pole.  At  temperatures 
below  100°  the  discharge  caused  by  this  current 
emits  the  are  spectrum  of  mercury,  but  above  1GCP  a 
phosphorescent  vapour  above  the  liquid  emits  the 
continuous  spectrum  of  mercury.  The  mechanism 
of  the  electrification  is  discussed.  It  is  found  that 
the  electrical  layer  which  attracts  the  liquid  is  on  the 
glass.  W.  E.  Downey. 

Tribo-electricity  and  friction.  II.  Glass  and 
solid  elements.  III.  Solid  elements  and 
textiles.  P.  E.  Shaw  and  C.  S.  Jen  (Proc,  Roy. 
Soc.}  1928,  A,  118,  97—108,  108— 1  IB;  of.  ibid., 
1926,  A,  111,  339). — II.  By  means  of  an  arrangement 
designed  to  give  constant  conditions  of  pressure  and 
surface,  measurements  have  been  made  of  the  sign 
and  amount  of  charge  acquired  when  glass  rods  and 
various  solid  elements  arc  rubbed  together.  The 
elements  tested  were  of  a  high  degree  of  purity,  special 
attention  being  paid  to  surface  cleanliness.  The  glass 
was  cleaned  by  boiling  in  chromic  or  nitric  acid, 
followed  by  exhaustive  treatment  with  boiling  water. 
The  following  elements  never,  with  any  type  of  glass 
surface  tried,  give  a  negative  charge  :  carbon,  cad¬ 
mium,  iron,  lead,  bismuth,  silver,  copper,  gold, 
platinum,  magnesium,  tungsten.  The  elements  zinc, 
tin,  aluminium,  antimony,  nickel,  cobalt,  selenium, 
tellurium,  arsenic,  chromium,  thallium,  and  sulphur 
-acquire  an  ultimate  negative  charge.  The  initial 
positive  charge  shown  is  attributed  to  the  slight  acid 
effect  residual  on  the  glass.  In  the  few'  eases  tested, 
rubbing  in  a  vacuum  gives  the  same  result  as  in  the 
open  air.  Little  difference  in  degree  is  found,  and  none 
in  sign,  between  the  behaviour  of  soda  and  lead  glass. 
Evidence  is  given  of  the  predominating  influence  on 
the  charging  of  residual  acid,  alkali,  or  w'ater  films 
on  the  glass.  Mercury,  tested  in  a  vacuum  by  a 
special  method ,  shows  positive  charges,  but  becomes 
negative  if  air  is  introduced.  Various  theories  of 
frictional  electricity  are  discussed,  and  an  attempt, 
is  made  to  apportion  to  each  recognised  source 
of  charge  its  own  weight  in  the  various  experiments. 

Ill,  I  he  textiles  tested  w'ero  specially  purified 
silk,  cotton,  and  filter-paper.  The  arrangement  of 
the  different  elements,  according  as  they  charge 
textiles  and  glass,  is  found  to  correspond  closely  with 
their  chemical  qualities.  It  is  impossible  to  devise  a 
simple  tribo-electric  series  of  one  column  to  include 


all  solids,  for  it  is  found  that  of  three  solids  ( A ,  Bi  G)  A 
may  be  positive  to  By  B  to  CK  and  yet  O  be  positive  to 
A.  Anomalies  are  found  with  the  strongly  electro¬ 
positive  metals  aluminium,  magnesium,  chromium, 
nickel,  cobalt,  zinc,  and  tin,  wdiich  appear  in  two  places 
in  the  tribo-electric  series.  L.  L.  Bircumshaw. 

Electronic  theory  ol  metals  from  the  point  of 
view  of  Fermi's  statistics.  I.  General,  conduc¬ 
tion,  and  emission  phenomena.  II,  Thermo¬ 
electric,  galvano-magnetic,  and  thermo-mag-* 
netic  phenomena.  A.  Sommerfeld  (Z.  Pliysik, 
1923,  47,  1 — 32,  43 — 60). — I.  A  simplified  and 
expanded  form  of  statistical  theory  is  developed  and 
applied  to  the  phenomena  of  thermal  and  electrical 
conduction  and  to  the  Richardson  effect. 

II.  Statistical  theory  is  applied  to  the  Thomson 
effect,  the  Peltier  effect,  thermo-electric  power,  and  to 
the  general  phenomena  of  magnetic  fields,  including 
the  Hall  and  Nernst  effects.  J.  W.  Smith. 

Electron  emission  of  cold  metals.  W.  V. 
Houston  (Z.  Pliysik,  1928,  47,  33— 37).— It  is  shown 
that  the  Sommerfeld  treatment  of  tine  Richardson 
effect  (cf.  preceding  abstract)  can  explain  the  observed 
electron  emission  of  cold  metals,  on  the  assumption 
that  the  outer  field  diminishes  the  work  of  splitting 
off  of  the  electrons.  Owing  to  several  difficulties, 
which  are  enumerated,  exact  agreement  of  the  theory 
with  experimental  data  cannot  yet  be  obtained. 

J.  W.  Smit.il 

Electronic  theory  of  metals  from  the  point  of 
view  of  Fermi's  statistics,  especially  concerning 
the  Volta  effect.  G.  Eckart  (Z.  Pliysik,  1928,  47, 
38 — 42). — The  Sommerfeld  treatment  is  applied  to  a 
mathematical  discussion  of  the  Volta  effect. 

J.  W.  Smith. 

Physical  interpretation  of  thermo-electric 
emission.  A.  von  IIeppel  (Z.  Pliysik,  1928,  46, 
716 — 724). — An  attempt  is  made  to  give  a  physical 
interpretation  of  thermo-electric  emission  in  terms 
of  the  ion-atom  collisions  taking  place  due  to  the 
thermal  ionisation  associated  with  the  temperature 
of  the  emitting  substance.  R.  W.  Hunt. 

Measurement  of  the  contact  potential  between 
metals  in  a  vacuum.  G„  Monch  (Z.  Pliysik,  1928, 
47,  522 — 64 1 ) . — Two  new  methods  of  measuring  the 
contact  potential  between  metals  in  a  vacuum  aro 
described.  The  first  employs  a  valve  with  a  copper 
grid  and  a  nickel  anode;  full  experimental  details  are 
given.  The  second  method  makes  use  of  the  curve 
of  electron  velocity  against  potential  obtained  first 
with  a  valve  with  an  anode  of  one  metal,  and  then 
with  an  anode  of  the  other  metal.  Experimental 
details  for  the  measurement  of  the  potential  and 
anode  current  and  for  the  construction  of  the  valve 
are  given,  and  curves  are  obtained  from  which  the 
contact  potentials  can  be  obtained.  The  results  show 
that  the  contact  potential  varies  according  as  the 
metal  is  previously  heated  or  not.  In  some  experi¬ 
ments,  hydrogen  w'os  led  into  the  valve,  when  there 
was  a  marked  difference  in  the  type  of  curve  obtained. 
The  observation  of  Vieweg  that  the  potential  series 
of  the  elements  is  inverted  when  the  metals  are  heated 
is  confirmed.  A.  J*  Mbe. 
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Kerr  and  Faraday  effects  in  gases.  II. 
Quadratic  effect.  It.  be  L,  Kronig  (Z.  Physik, 
1928,  47,  702 — 711 ;  cf.  this  voL,  342,  343),-™ 
Mathematical.  W.  E.  Downey. 

Yellow  ferric  hydroxide  resulting  from  the  con¬ 
trolled  oxidation  of  ferrous  sulphide  in  suspen¬ 
sion.  (Mlle.)  8,  Veil  (Compt.  rend.,  1928, 186, 753 — * 
755  ;  cf.  A.,  1926,  567). — The  oxidation  of  a  suspension 
of  ferrous  sulphide  in  water  by  a  current  of  air  yields  a 
yellow  ferric  hydroxide  having  half  the  magnetisation 
of  the  brown  hydroxide,  but  yielding  an  anhydride 
considerably  more  magnetic  than  that  obtained  either 
from  the  latter  or  from  the  ordinary  sulphide.  The 
magnetochemical  changes  during  the  oxidation  of 
ordinary  ferrous  sulphide,  therefore,  are  a  function 
of  the  procedure  followed.  Warm  water  modifies 
the  yellow  hydroxide,  producing  a  brown  type  equiv¬ 
alent  to  iron  in  magnetic  properties  and  yielding  an 
oxide  less  magnetic  than  before,  whilst  reprecipitation 
from  acid  solution  increases  the  magnetism  of  the 
hydroxide  and  of  its  corresponding  oxide. 

J.  Grant. 

Magne  Usability  of  thin  films  of  manganese, 
II.  Freese  (Physikal.  Z.,  1928,  29,  191—197).— 
Manganese  appears  to  exist  in  two  different  states ; 
in  the  normal  state  it  resembles  the  paramagnetic 
elements,  and  in  the  other  state  it  is  more  akin  to 
the  ferromagnetic  elements.  The  paramagnetic  and 
ferromagnetic  modifications  show  susceptibilities  of 
the  order  10  X 10'6  and  2000  X 10-6,  respectively. 
Weiss  (A.,  1910,  ii,  388)  and  Kuh  (Diss,,  Zurich,  1911) 
found  that  after  remelting  in  hydrogen,  manganese 
became  partly  ferromagnetic.  Kulffs  results  are 
largely  confirmed,  but  reproducible  conditions  for  the 
preparation  of  the  ferromagnetic  form  have  so  far 
eluded  determination.  In  order  to  test  the  possibility 
of  a  connexion  between  the  adsorption  of  hydrogen  and 
the  ferromagnetic  behaviour,  manganese  was  prepared 
by  the  methods  of  cathode  sputtering  in  hydrogen, 
and  electrolysis  with  simultaneous  liberation  of 
hydrogen.  Prepared  in  either  of  these  two  ways 
manganese  shows  a  normal  susceptibility  of  the  order 
10"5.  R.  A,  Morton. 

Specific  heat  of  hydrogen  gas  at  low  temper¬ 
atures  from  the  velocity  of  sound  ;  a  precision 
method  of  measuring  the  frequency  of  an 
oscillating  circuit.  R.  E.  Cornish  and  E.  D. 
Eastman  (J.  Amer,  Chem,  Soc.,  1928,  50,  627 — 652). 
— The  specific  heat  of  hydrogen  was  measured  at 
80—373°  Abs,  by  determining  the  velocity  of  sound 
in  long,  wide  tubes  of  the  gas.  Elaborate  precautions 
were  taken  to  ensure  a  high  order  of  accuracy  (0*5%). 
A.  rapid  method  of  measuring  the  frequency  of  any 
regularly  oscillating  circuit  with  an  accuracy  of  1  in 
1G6  is  described,  as  well  as  the  construction  of  an 
efficient  6  ft.  thermostat  suitable  for  use  at  low  or 
moderately  high  temperatures.  The  theoretical 
principles  involved  in  the-  calculation  are  discussed  in 
detail;  the  characteristic  equation  pv—BT-\-a/v, 
where  a  is  a  function  of  T  only,  is  adopted  for  hydrogen. 
Using  Lewis’  method  of  calculation,  the  energy  differ¬ 
ence  between  the  first  two  rotational  states  of  the 
hydrogen  molecule  is  found  to  be  1060  g. -cal. /mol., 
and  the  relative  probabilities  of  these  states  1  :  1*69. 


Incorrect  application  of  Kirchhoff  and  Helmholtz’s 
equation  (which,  the  present  authors  show,  agrees 
with  experiment)  for  the  effect  of  the  walls  of  the 
resonating  tube  on  the  velocity  of  sound  in  the  con¬ 
tained  gas  makes  some  of  the  results  of  Partington 
and  Shilling  too  low  by  about  13%.  The  velocity  of 
sound  in  dry,  carbon  dioxide-free  air  at  24°  is  345*66 
metres /sec.,  and  in  hydrogen  at  0°,  1260*9  metres/sec. 
The  thermal  expansion  of  a  specimen  of  brass  was 
investigated  between  81*7*  and  273*1°  Abs.  The 
variation  in  density  of  dried  air  described  by  Stock  and 
Ritter  (A.,  1926,  669)  is  shown  to  be  non-existent. 

S.  K.  Tweedy. 

Specific  heats  of  gases  as  pure  temperature 
functions.  A.  Batschinski  (Z.  Physik,  1927,  45, 
892— 894).— The  specific  heats  of  a  gas  for  which  the 
equation  of  state  jpv^=ET  is  assumed  valid  are  related 
to  tine  gas  constant  by  the  equation  cp—cv+ 
]){dcpjdp)v—v{dcv!dv)p^=AR}  where  A  is  a  constant. 
When  cp  and  cv  are  functions  of  temperature  only, 
the  equation  of  state  becomes 

where  a,  p,  y,  and  §  are  arbitrary  constants,  and  cp— 
Cp^HT/aT+py— a§.  By  choosing  values  so  that 
od>=Py,  the  following  relationships  are  derived  : 
Cp—cv—AI&  and  T/a==(2>+y/a)(t>-f* p/a).  The  latter 
expression  is  identical  in  form  with  the  equation  of 
state  observed  by  Tammann  for  a  series  of  liquids  at 
0—50°  and  at  pressures  from  IQ3  to  3x  103  atm,, 
GT—(f+K)(v—h) ;  by  identifying  cc  with  I/O, 
Cp+Cy  should  have  a  constant  value  of  AG.  It  is 
shown  from  Tammann ’s  data  that  this  is  roughly  true. 
By  extending  this  analysis  a  solution  has  been  obtained 
for  the  equation  of  state  for  which  cp—cv  has  a  con¬ 
stant  value  AIL  R.  W.  Hunt. 

Specific  heats  of  ferromagnetic  substances. 
L.  F.  Bates  (Proc.  Roy.  Soc.}  1928,  A,  117,  680 — 
691). — An  investigation  has  been  made  of  the  thermal 
and  magnetic  behaviour  of  the  ferromagnetic  com¬ 
pound  manganese  arsenide,  which  has  a  critical  point 
at  about  45°.  The  material  was  prepared  by  Hilpert 
and  Dieckmann’s  method  (A.,  1911,  ii,  985,  1090), 
and  found  to  consist  almost  exactly  of  equal  parts  of 
manganese  and  arsenic.  To  insure  an  extremely  slow 
supply  of  heat  to  the  substance  in  the  thermal  measure¬ 
ments,  a  modification  of  the  Nernst-Eucken  method 
was  employed,  and  the  specific  heat  of  the  compound 
was  found  over  a  series  of  small  temperature  intervals. 
The  specific  heat  rises  to  a  maximum  at  about  42*2°, 
then  falls  rapidly  to  a  slightly  defined  minimum  in  the 
neighbourhood  of  46°,  after  which  a  slow  rise  with 
rising  temperature  is  observed.  An  examination 
of  the  magnetic  induction  of  the  substance  when 
placed  in  a  strong  magnetic  field  shows  that  a  marked 
resemblance  exists  between  the  curves  giving  the 
variation  of  the  specific  heat  and  magnetic  induction, 
respectively,  with  temperature.  The  curves  in  general 
have  many  features  in  common  with  those  obtained  by 
Sucksmith  and  Potter  for  nickel  and  HeusleFs  alloy 
(A.,  1926,  893).  It  is  considered  that  magnetic 
phenomena  in  the  region  of  the  critical  point  are 
evidence  of  a  transformation  which  in  this  case  appears 
to  be  complete  at  that  temperature,  but  which,  in 
general,  may  reach  only  a  particular  stage  at  the 
critical  point.  L.  L.  Bircumshaw . 
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Exact  determination  of  the  specific  heat  of 
solid  substances  between  0°  and  1625°.  I. 
Method  and  apparatus.  F.  M.  Jaeger  and  E. 
Rosenbohm  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1927,  30,  905 — 920). — A  detailed  description  is  given 
of  the  apparatus  used  in  the  exact  determination  of 
specific  heats  between  0°  and  1625°  to  an  accuracy  of 
at  least  0-1%.  The  jacket  temperature  can  be  main¬ 
tained  at  20°±0-601°  over  prolonged  periods,  and 
the  thermo-electric  system  employed  makes  it  possible 
to  determine  the  block  aluminium  calorimeter  temper¬ 
ature  differences  of  0-0001°  with  absolute  certainty. 
Initial  heating  of  the  substance,  the  specific  heat  of 
which  is  to  be  determined,  is  carried  out  in  an  electric 
resistance  furnace  which  is  so  perfectly  insulated  that 
even  at  1625°  no  radiation  of  heat  to  the  calorimeter 
occurs.  Electrical  and  mechanical  devices  are  used 
by  means  of  which  the  heated  metal  can  be  dropped 
directly  from  the  furnace  into  the  calorimeter  within 
0*05 — 0*1  sec.,  and  complete  heat  interchange  with  the 
calorimeter  occurs  within  a  few  seconds.  The  cooling 
constant  and  the  water  equivalent  of  the  calorimeter 
are  accurately  determined.  J.  W.  Baker. 


Specific  beat  and  molecular  pressure  of 
liquids.  K.  M.  Stachorski  (J.  Russ.  Phys.  Chein. 
See.,  1928,  60,  163 — 170).— Expressions  for  internal 
pressure  of  liquids  were  derived  from  Dupre’s 
equation  for  molecular  pressures  (Ann.  Chim,  Physique, 
1864,  [iv],  2,  185;  1865,  [iv],  6,  274)  and  the  expres¬ 
sion  for  the  difference  of  molecular  specific  heat  at 
constant  pressure  and  constant  volume.  Values  for 
molecular  pressures  of  different  liquids  as  calculated 
-from  these  formulae  and  from  surface-tension  values 
agreed  fairly  well.  For  associated  liquids,  with  the 
exception  of  water,  the  values  of  internal  pressures 
were  of  the  same  order  as  for  non -associated  liquids, 
being,  thus,  in  disagreement  with  the  existing  con¬ 
ception  of  high  internal  pressures  of  associated  liquids. 

A.  Ratcldtfe. 

Variation  of  the  specific  heat  of  aniline  with 
temperature  using  the  continuous-flow  electric 
method.  H.  R,  La ng  (Proc.  Roy.  Soc.,  1928,  A, 
118,  138 — 156). — Full  experimental  details  are  given 
of  measurements  of  the  specific  heat  of  aniline  by  the 
continuous -flow  electric  method  over  short  ranges  of 
temperature  between  5°  and  75°.  Special  precautions 
were  taken  to  obtain  pure,  dry  aniline,  and  corrections 
were  applied  for  the  minute  water  content  of  the 
samples.  The  rate  of  change  of  the  specific  heat  with 
temperature  over  the  range  investigated  was  found 
to  increase  with  rising  temperature.  Below*  5°,  the 
results  arc  uncertain  owing  to  the  high  viscosity  of 
aniline  at  that  temperature.  Between  5°  and  60°, 
the  specific  heat  is  represented  in  terms  of  the  20° 
g.-cal.  per  1°  by  the  formula  ^0-4951+2*87  X 
10"4(i—20)+2*7  x  10“6(2—20)2+6*l  x  10“8(^20)3.  The 
results  are  compared  with  those  of  previous  investig- 
a^ors-  L,  L.  Bircumshaw. 


Apparatus  for  determining  rise  in  b.  p,  F. 
Rosen  (Aim.  Physik,  1928,  [iv],  85,  647— 648),— A 
simple  spraying  contrivance  is  inserted  in  a  test-tube 
and  two  streams  of  boiling  liquid  are  projected  against 
the  bulb  of  a  Beckmann  thermometer. 

R,  A.  Morton. 


M.  p.  of  calomel.  0.  Rhff  and  R.  Schneider 
(Z.  anorg.  Chem.,  1928,  170,  42— 44).— The  f.  p.  of 
mercurous  chloride  heated  for  varying  periods  at 
temperatures  a  little  above  its  m.  p.  so  as  to  cause  a 
partial  decomposition  into  mercuric  chloride  and 
mercury  has  been  determined.  By  extrapolation  of 
the  curve  connecting  the  f.  p.  with  the  amount  of 
mercuric  chloride  present,  as  determined  by  subse¬ 
quent  analysis,  the  m.  p.  of  pure  mercurous  chloride 
has  then  been  found  to  be  about  543°.  R.  Ou thill. 

Two  different  liquid  states  of  heHum,  W.  H. 
Keesom  and  M.  Wolfke  (Oompt.  rend.,  1927,  185, 
1465 — 1467  ;  cf.  A.,  1926,  568). — It  is  concluded  from 
the  present  and  from  previous  results  that  liquid 
helium  can  exist  in  two  different  states.  The  trans¬ 
formation  occurs  at  2*3°  Abs.  under  a  vapour  pressure 
of  38  mm.,  heat  being  absorbed  when  the  form  stable 
at  high  temperatures  is  the  end-product.  This  form 
has  the  higher  density  and  surface  tension  and  the 
lower  heat  of  vaporisation.  The  temperature  of  the 
triple  point  of  the  gas  and  the  two  liquid  phases  of 
helium  is  of  the  same  order  as  that  of  the  solid, 
liquid,  and  vapour  phases  of  most  other  substances. 

J.  Grant. 

Chemical  constant  of  hydrogen  vapour  and 
the  failure  of  Nernst's  heat  theorem,  R.  H. 
Fowler  (Proc.  Roy.  Soe.,  1928,  A,  118,  52—60).— 
Dennison’s  work  on  the  specific  heats  of  gaseous 
hydrogen  at  low  temperatures  (A.,  1927,  817)  is  applied 
to  a  study  of  the  vapour -pressure  equation  of  hydrogen 
and  of  its  chemical  constant  as  determined  by  gaseous 
equilibria.  The  vapour-pressure  equation  can  be 
accounted  for  satisfactorily  if  both  anti  symmetrical 
and  symmetrical  molecules  (the,,  molecules  for  which 
the  rotational  quantum  numbers  are  odd  and  even, 
respectively)  are  present  indifferently  in  the  vapour 
and  condensed  phases.  It  follows  from  this,  however, 
that  the  weight  of  the  hydrogen  molecule  in  the  crystal 
form  cannot  be  unitv,  but  must  be  9  and  1  for  the 
lowest  states  of  the  antisym metrical  and  symmetrical 
molecules,  respectively.  The  constant  in  the  vapour- 
pressure  equation  is  therefore  smaller  than  the  chemical 
constant  of  gaseous  hydrogen  by  0*36.  This  result  ie 
in  agreement  with  EuckeiPs  work  (A.,  1925,  ii,  97). 
It  is  concluded  that  Nernst’s  heat  theorem  is  inapplic¬ 
able  to  hydrogen  reactions  as  ordinarily  conducted, 
although  it  would  probably  be  true  of  such  reactions 
if  they  were  conducted  at  extravagantly  slow  rates, 
so  that  the  hydrogen,  instead  of  being  in  a  state  of 
metastable  equilibrium,  was  in  its  true  equilibrium 
state.  L.  L.  Bircumshaw. 

Effect  of  intensive  drying  on  the  vapour  pres¬ 
sure  and  vapour  density  of  ammonium  chloride. 
W.  H.  Rodebush  and  J.  C.  Michalek  (Proc.  Nat, 
Acad.  Sci.,  1928,  14,  131 —  1 32) . — Polemical  against 
Smite  (A.,  1927, 819).  W.  E.  Downey. 

Budde  effect  with  a  mixture  of  bromine 
vapour  and  air,  E,  Brown  and  D.  L.  Chapman 
(J.C.S.,  1928,  560—564;  cf,  Ludlam,  A.,  1925,  ii, 
470 ;  Lewis  and  Rideal,  A.,  1926,  484).— Almost 
complete  drying  (exposure  to  phosphorus  pentoxide 
for  396  days)  of  a  mixture  of  bromine  vapour  and  air 
does  not  inhibit  the  Budde  effect.  0.  W.  GiBBY. 
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Validity  of  gas  equations.  IV.  W.  Hbrz  (Z. 
Elektroehem.,  192$,  34,  68 — 69). — The  saturation 
pressures  p  and  densities  d  of  the  saturated  vapours  of 
various  substances  at  the  temperatures  2/33\,  9/102Y 
and  7*,  where  is  the  critical  temperature,  arc 
tabulated.  The  value  of  the  ratio  p/d  is  least  at  the 
critical  temperature  and  about  2—2*5  times  as  great 
at  9/102V  The  values  for  9/ 102b  and  2/3 Tc  are 
approximately  equal.  Values  of  pf  d,  and  pjd  for 
ether,  methyl  alcohol,  and  chlorine  at  various  temper¬ 
atures  up  to  Tc  are  tabulated  and  it  is  shown  that 
as  the  temperature  falls  from  Tc  the  value  of  p/d 
increases  rapidly,  is  maximal,  and  then  decreases 
slowly.  Over  a  considerable  range  of  temperature 
the  value  of  p/d  is  approximately  constant. 

J.  S,  Carter. 

Internal  pressure  of  liquid  carbon  dioxide 
from  solubility  measurements  [of  naphthalene 
and  iodine  J.  E,  L.  Quinn  (J.  Amcr.  Chem.  Soe., 
1928,  50,  672 — 681). — A  method  of  determining 
solubilities  of  solids  in  liquids  of  very  high  vapour 
pressures  is  described  and  is  used  to  measure  the 
solubility  of  iodine  and  of  naphthalene  in  liquid  carbon 
dioxide  between  25°  and  —21°.  The  densities  of  the 
solutions  were  determined  in  a  special  type  of 
pyknometer.  The  iodine  solution  is  violet,  indicating 
the  absence  of  solvation.  The  solvent  has  an  internal 
pressure  lower  than  that  of  the  common  solvents, 

S.  Iv.  Tweedy. 

Absolute  zero  of  the  externally  controllable 
entropy  and  internal  energy  of  a  substance  and 
a  mixture.  Xte  I),  ICleeman  (Phil.  Mag.,  192$, 
[vii],  5,  668).— An  alternative  establishment  of  the 
theorem  previously  deduced.  (A.,  1927,  520)  that 
the  specific  heat  of  a  substance  at  constant  volume 
is  positive.  A.  E,  Mitchell. 

Theory  of  the  liquid  state,  E.  N.  Gabon  (J. 
Russ.  Pliys.  Chem,  Soc.,  1928,  BO,  249 — 264). — 
Expressions  for  the  internal  pressure  of  a  liquid  were 
derived  based  on  the  assumption  of  proportionality 
of  the  total  surface  energy  and  internal  pressure. 
From  these  equations  relationships  between  contrac¬ 
tion  and  expansion  and  between  surface  tension  and 
contraction  of  liquids  were  established. 

A.  Ratcliffe. 

Viscosity  of  liquid  metals  and  alloys.  II,  III. 
L.  Lusaka  (Notiz.  chim.-ind.,  1927,  2,  63—66,  121— 
125;  Chem.  Zentr,,  1927,  ii,  367).— The  viscosities  of 
the  following  metals  and  alloys  have  boon  determined  : 
zinc,  lead,  cadmium,  tin,  lead  (0 — 100%)-tin,  antimony 
(1 — 2Q%)-tin,  copper  (1 — 10%)-tin,  tin-copper- 
antimony,  tin  (5 — 30%)~zme,  aluminium  (5 — 50%)- 
zinc,  silicon  (0*5 — 35%)-ahimimum,  iron  (0*5-5%)- 
al  um  ini  uni,  tin  ( 1  — 8 % )-alummium ,  zinc  (1 — 5%)— 
alu minium,  copper  ( 1 — 1 2%)-alumiiiium,  magnesium 
(2 — 80%)-al  uminium ,  aluminium-copper-silieon, 

alumini  um-silicon-magnesium ,  aluminium-copper- 
magnesi um ,  a  1  u mimum-eopper-zine ,  copper-tin-lead , 
eopper-iin-zme,  copper-zinc,  and  eopper-zine-man- 
ganesc-iron-riickel.  A.  A.  Eldridge. 

Approximate  theories  of  diffusion  phenomena, 
S,  Chapman  (Phil.  Mag.,  1928,  [vh],  5,  630 — 638). — 
The  original  diffusion  theory  of  Meyer  and  its  several 
modifications  are  discussed  and  their  inability  to 


explain  such  phenomena  as  the  Soret  effect  is  demon¬ 
strated.  It  is  suggested  that  the  correct  theory  of 
.the  various  diffusion  phenomena  depends  on  the 
determination  of  the  velocity  distribution  function 
for  the  particles  which  in  non- uniform  states  deviates 
slightly  from  the  Maxwellian  form.  This  theory 
establishes  the  expectation  that  a  thermal  gradient  in 
an  otherwise  uniform  fluid  will  set  up  a  diffusive  flow. 
No  easy  approximate  theory  of  thermal  diffusion  has 
been  deduced,  A.  E.  Mitchell. 

Cryoscopic  evidence  of  compound  formation 
in  mixtures  of  organic  liquids,  W.  M.  Madgin, 
J,  B.  Peel,  and  H.  V.  A.  Briscoe  (J.O.S.,  1928, 707 — 
711). — Evidence  is  adduced  to  show  that  certain 
binary  liquid  mixtures  contain  compounds.  Separate 
solutions  of  the  two  liquids  in  a  solvent  (benzene, 
nitrobenzene,  or  bromoform)  are  prepared  so  that 
they  exhibit  the  same  depression  of  f.  p.  If,  on 
admixture,  the  depression  of  f.  p.  is  less  than  in  the 
separate  solutions,  clear  evidence,  independent  of 
theories  or  calculations,  is  obtained  that  the  solutes 
have  combined.  In  general,  a  rise  of  temperature 
occurs  on  mixing  those  liquids  where  it  can  be  shown, 
that  combination  lias  taken  place.  It  has  been  shown 
that,  even  in  comparatively  dilute  solutions,  com¬ 
pounds  arc  formed  by  the  following  pairs  of  liquids  ; 
o-chlorophenol  -  pyridine ;  o-chlorophenol  -  aniline ; 
o - ehlorophcnol-ether ;  chloroform-ether ;  chloroform- 
acetone  ;  bromof  orm-acet one :  acetone-carbon  di¬ 
sulphide.  E.  S,  Hedges. 

Binary  liquid  mixtures  and  so-called  mole¬ 
cular  compounds.  G.  Weissenberger  (Metail- 
borse,  1927,  17.  708;  Chem.  Zentr.,  1927,  ii,  2144),— 
The  vapour-pressure  curve  of  a  binary  liquid  mixture 
shows  considerable  deviations  from  linearity.  Posi¬ 
tive  deviations  occur  if  the  two  kinds  of  molecules 
are  mutually  repellent,  and  negative  deviations  when 
they  attract  one  another.  A.  A.  Eldridge. 

Hydrogen.  VII.  Density,  refractivity,  and 
eh  sorption  of  light  of  concentrated  aqueous 
solutions  of  hydrogen  halides.  G.  F,  Huttig  and 
H.  Kukbnthal  (Z.  Elektroehem.,  1928,  34,  14—18; 
cf.  A.,  1927,  529), — In  continuation  of  similar  work  on 
solutions  of  lithium  halides  (A.,  1925,  ii,  963),  densities 
and  refractivities  of  solutions  of  hydrochloric  acid  and 
liydrobromic  acid  at  various  concentrations  have  been 
determined,  and  coefficients  of  extinction  for  hydro¬ 
chloric  acid  solutions  measured  in  the  region  A  2300 — 
2800.  Further  data  for  the  densities,  molecular  con¬ 
tractions,  and  refractivities  of  solutions  of  lithium 
halides  are  also  recorded ,  BL  J.  T.  Ellingham, 

Solubility  of  silver  in  mercury,  A.  A.  Sijnier 
and  C.  B.  Hess  (J,  Amer.  Chem.  Soc.,  1928,  50, 
052— 668).— The  solubility  of  silver  in  mercury  is 
recorded  up  to  200*;  it  is  given  by  log  A7—  — 1074*2/ 
T+ 0*501,  where  N  represents  the  number  of  atoms 
of  silver  per  100  total  atoms.  The  results  agree  with 
those  of  Joyner  (J.C.S.,  1911,  99,  195),  A  solubility 
tube  is  described  which  permits  sampling  without 
removing  any  of  the  equilibrium  mixture  from  the 
thermostat  or  introducing  sampling  devices. 

S.  Iv.  Tweedy.  ^ 

[Solubility  of  natural  calcium  sulphate  he  mi- 
hydrate.]  P.  P.  Budnikov  (Z.  anorg.  Chem.,  1928, 


170,  111). — It  Is  suggested  that  Sworykin’e  “  natural 
hemihydrate  ”  (A,,  1927,  820)  was  really  anhydrite 
partly  transformed  into  tko  dihydrate. 

R.  Outiiell. 

[Solubility  of  natural  calcium  sulphate  hemi¬ 
hydrate.]  A.  Swohykin  (X,  anorg.  Chem.,  1928, 
170,  112). — Budnikov's  suggestion  (of.  preceding 
abstract)  is  refuted.  R.  Cut  mill. 

Solubility  of  chromium  anhydride  in  aqueous 
solutions  of  sulphuric  acid.  A.  V,  Rakovski  and 
D.  Tarasenkov  (J.  Russ,  Phys.  Chem.  Soe.,  1928, 
60,  7— 12).— Tho  solubility  of  chromium  anhydride 
was  determined  in  water  and  in  aqueous  solutions  of 
sulphuric  add  at  temperatures  from  (P  to  100°, 
Metastable  systems  can  be  readily  realised.  The 
smooth  solubility  curves  in  the  region  of  high  sulphur 
trioxide  content  suggest  the  existence  of  only  one 
solid  phase.  A,  Ratcliffs. 

Sorption  of  water  vapour  by  activated  char¬ 
coals.  I.  Apparatus,  technique,  and  nature  of 
charcoals  used,  P.  G.  T.  Hand  and  D.  0.  Shills 
(J.  Physical  Chem.,  1928,  32,  441 — ■ 455). — 1 The  appar¬ 
atus  and  technique  used  for  experiments  on  the 
sorption  and  desorption  of  water  vapour  by  charcoal 
by '  a  static  and  a  dynamic  method  are  described. 
Data  relating  to  the  charcoals  used  arc  given. 

L.  S.  Theobald. 

Adsorption  of  iodine  by  carbon  from  certain 
organic  solvents.  Iriyidio  {Compt,  rend,,  1928, 
186,  865 — 8G7). — It  is  shown  that  carbon  activated 
by  zinc  chloride  adsorbs  iodine  from  methyl,  ethyl, 
and  isoamyl  alcohol,  benzene,  toluene,  o-t  ?n-t  and 
p- xylene,  chloroform,  carbon  tetrachloride,  and  carbon 
disulphide,  in  accordance  with  Freundliclds  rule  (cf. 
Davis,  J.C.S.,  1907,  91,  1666).  J.  Grant. 

Adsorption  of  vapours  by  carbon  and  silica 
gel.  J.  Tea u be  and  S.  Birutgwitsch  (Kolloid-Z,, 
1928,  44,  233 — 239) . — Measurements  have  been  made 
of  the  adsorption  of  the  vapours  of  a  number  of 
organic  liquids  by  “  carboraffin  ”  and  by  silica  gel, 
dry  air  saturated  with  the  vapour  being  passed  over 
the  adsorbent.  The  results  obtained  a re  in  agree¬ 
ment  with  Langmuir’s  idea  of  a  unimolecular  adsorbed 
layer.  '  E.  S.  Hedges. 


Adsorption  from  concentrated  solutions  an 
the  adsorption  of  liquids.  R.  Defay  (Bull.  So< 
chim.  Relg.,  1928,  37,  63— 87).— An  experiment! 
study  of  the  problem  which  Ostwald  and  Izaguiri 
(A.,  1922,  ii,  480)  have  worked  out  theoretically  hs 
been  made  for  charcoal  and  aqueous  solutions  c 
acetic  acid.  The  results  obtained  are  In  accord  wit 
the  theory,  but  the  author  criticises  the  assumplic 
tlmu  the  solute  and  solvent  are  adsorbed  independent) 
ot  each  other.  He  shows  that  the  results  may  l 
explained  equally  well  if  this  assumption  is  not  mac 
uad  Schmidt  s  idea  of  the  adsorption  maximum  is  use* 
A  method  has  been  devised  for  measuring  tl 
adsorption  of  a  liquid  on  a  solid  and  has  been  applies 
to  the  .measurement  of  the  adsorption  of  water  c 
kieselguhr.  j*.  J,  Wilkins. 


Adsorption  of  organic  compounds  on  hydrated 
oxides  and  fuller's  earth,  D.  P.  Grettie  and 
R.  J.  Williams  (J.  Amer.  Chem.  km,  1928,  50, 


068—672). — The  adsorption  from  OQOf- -solution  of 
eighteen  organic  compounds  (alkaloids,  amino-com¬ 
pounds,  dextrose)  by  hydrated  oxides  of  silicon,  iron, 
and  aluminium  and  by  fuller’s  earth  was  investigated. 
The  adsorption  by  silica  is  roughly  proportional  to 
the  basic  strengths  of  the  organic  compounds,  and 
by  alumina,  to  the  acidic  strengths  of  the  com¬ 
pounds,  although  in  the  latter  case  piperidine  is  also 
adsorbed  very  appreciably.  Fuller’s  earth  behaves 
somewhat  similarly  to  silica;  it  adsorbs  eight  times 
as  much  caffeine  as  the  latter.  Iron  oxide  adsorbs 
irregularly,  perhaps  because  of  impurities;  strongest 
adsorption  occurs  in  the  case-  of  acidic  substances. 
A  second  sample  of  iron  oxide,  prepared  differently, 
gave  entirely  different,  irregular  results. 

S.  K,  Tweedy. 

X-Ray  method  for  the  investigation  of  sub¬ 
stances  adsorbed  on  charcoals.  O.  Ruff,  F, 
Ebert,  and  F.  Ltjft  (Z.  anorg.  Chem.,  1928,  170, 
49 — 61). — Attempts  to  obtain  X-ray  interference 
diagrams  with  crystalline  substances  adsorbed  from 
aqueous  solution  on  to  charcoal  have  in  general  been 
unsuccessful,  animal  charcoal,  ordinary  wood  char¬ 
coal,  and  activated  wood  charcoals  giving  qualit¬ 
atively  similar  results.  It  thus  appears  that  in  these 
cases  the  thickness  of  the  adsorbed  layer  is  not 
sufficient  to  produce  interference  of  X-rays.  Mer¬ 
curic  chloride,  silver  nitrate,  and  auric  chloride,  how¬ 
ever,  adsorbed  on  f<  supranorit  ”  cause  interference, 
but  the  lines  which  appear  correspond,  not  with  these 
salts,  but  with  mercurous  chloride,  metallic  silver,  and 
metallic  gold,  respectively.  The  same  reduction 
occurs,  although  in  a  smaller  degree,  even  when  the 
charcoal  is  most  carefully  purified,  so  that  it  is  to  be 
regarded  as  a  property  of  the  carbon  itself.  Whether 
reduction  will  take  place  or  not  actually  depends  on 
the  electrochemical  nature  of  the  metal  involved ; 
copper  sulphate,  or  even  potassium  aurocyanide,  is 
not  reduced.  If  the  acidity  of  the  solution  from 
which  adsorption  takes  place  exceeds  a  certain  value, 
none  of  the  salts  is  reduced.  For  carbon  saturated 
with  adsorbed  mercuric  chloride,  it  is  calculated  that 
the  surface  of  the  carbon,  assumed  to  be  uniformly 
covered  with  the  salt,  exceeds  60  sq.  metres/g.,  and 
each  molecule  of  chloride  is  held  by  at  least,  11  carbon 
atoms.  R.  Cothill. 

Adsorption  of  dyes  in  aqueous  solution  by 
carbon,  silica  gel,  and  earths.  S,  Bikutowttsch 
(Kolloid-Z.,  1928,  44,  239 — 242). — The  adsorption  of 
methylene- blue,  night-blue,  rhodamine,  Congo-red, 
azo-blue,  and  eosin  was  studied,  using  different  forms 
of  carbon,  silica  gel,  and  earth  as  adsorbents.  For 
all  the  dyes  the  forms  of  carbon  retain  the  same 
order,  viz.,  norlt  4X,  carboraffin,  Merck's  animal 
charcoal.  The  remaining  adsorbents  vary  in  adsorp¬ 
tive  power  with  the  nature  of  the  dye,  the  chief 
factor  being  the  acid  or  basic  character  of  the  dye, 
and  attention  is  directed  to  the  importance  of  the 
polar  character  of  the  adsorbent.  E.  8.  Hedges. 

Role  of  phosphates  in  the  taking'  up  of  dyes  by 
mordants.  C.  E.  White  and  N.  E.  Gordon  (J. 
Physical  Chem.,  1928,  32,  380— 400).— The  effect  of 
potassium  dihydrogen  phosphate  on  the  adsorption 
of  crystal -violet  and  orange-II  by  gels  of  silica, 
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alumina,  ferric  oxide,  and  chromium  oxide  has  been 
investigated.  The  phosphate  increases  the  adsorption 
of  the  basic  dye,  crystal- violet,  by  the  gel,  but  with 
the  acid  dye,  adsorption  is  decreased.  Silica  gel  was 
inactive  towards  orange-11  with  or  without  phosphate 
present.  When  the  phosphate  was  removed  from 
O*01AT- potassium  dihydrogen  phosphate  and  0*01 2A- 
phosphoric  acid  by  iron  oxide  gel  and  orange- 1 1 
added,  no  dye  was  adsorbed,  and  when  the  phosphate 
was  added  to  iron  and  aluminium  oxide  gels  which 
had  adsorbed,  dye  at  varying  pn  values,  the  dye  w  as 
liberated  and  phosphate  adsorbed.  Grinding  of  the 
gels  which  had  attained  equilibrium  in  the  phosphate 
solution  allowed  further  adsorption  of  phosphate  to 
take  place.  A  comparison  of  the  amounts  of  orangc-II 
taken  up  by  the  gels  in  the  presence  of  acid  showed 
high  adsorption  by  the  aluminium,  chromium,  and 
iron  oxide  gels  with  hydrochloric  or  sulphuric  acid, 
but  slight  or  no  adsorption  with  phosphoric  acid,  the 
order  of  decreasing  adsorptive  power  of  the  gels  being 
that  given.  The  solubility  of  aluminium  phosphate 
in  phosphoric  acid  solutions  of  varying  pn  value 
parallels  the  adsorption  of  orangeJI  by  aluminium 
oxide  gel  in  phosphate  solutions.  Finally,  iron  and 
chromium  phosphates  dissolve  at  the  same  pn  as  that 
at  which  the  respective  gels  adsorb  the  dye.  The  above 
results  are  explained  on  the  view  that  a  relatively 
insoluble  compound  is  formed  between  the  gel  and 
the  phosphate.  Metallic  ions  are  then  no  longer 
available  to  form  the  metal -dye  corn  pound  'which 
brings  about  adsorption.  Equations  supposed  to 
represent  the  adsorption  of  an  acid  dye  by  an 
inorganic  gel  are  given,  L.  S.  Theobald. 

Adsorption  of  hydrogen  ions  and  its  effect  on 
the  swelling  and  electrical  charge  of  gelatin. 
B.  N.  Ghosh  (J.C.S.,  1928,  711— 719).— Simultaneous 
measurements  were  undertaken  of  the  swelling, 
electrical  charge,  and  adsorption  of  hydrogen '  ions 
on  the  same  sample  of  gelatin  in  order  to  decide 
whether  there  is  any  relation  between  these  quantities. 
The  amount  of  acid  adsorbed  by  gelatin  was  calculated 
from  measurements  of  the  hydrogen-ion  concentration 
of  the  acid  solution  before  and  after  adsorption,  by 
the  E3I+F,  method.  The  cleetroendosmofcie  method 
was  used  to  measure  the  variation  of  electrical  charge 
with  hydrogen-ion  concentration.  At  first,  with 
increasing  concentration  of  hydrogen  ions  the  swelling, 
electrical  charge,  and  adsorption  of  hydrogen  ions  all 
increase.  About  pn  2*6,  the  swelling  reaches  its 
maximum  value  and  then  begins  to  diminish,  whilst 
the  electrical  charge  and  adsorption  of  hydrogen  ions 
continue  to  increase.  It  is  inferred  that  electrostatic 
repulsion  between  the  similarly  charged  particles  of 
the  gel  cannot  be  the  cause  of  the  swelling,  and  also 
that  swelling  is  not  due  to  the  increasing  hydration 
of  the  particles  with  increasing  electrical  charge. 
The  amount  of  hydrogen  ions  taken  up  by  gelatin 
can  be  calculated  with  fair  accuracy  from  Lang¬ 
muir's  adsorption  equation.  On  this  basis  an 
equation  for  swelling,  similar  to  that  of  Wilson  and 
Wilson  (of.  A.,  1918,  ii,  260),  has  been  derived. 
Proportionality  between  the  amount  of  hydrogen 
ions  adsorbed  and  the  electrical  charge  has  been 
observed.  For  hydrochloric,  nitric,  and  trichloro* 


acetic  acids,  the  ratio  of  the  electrical  charge  to  the 
amount  of  hydrogen  ions  adsorbed  is  nearly  constant. 
For  sulphuric  acid,  the  ratio  diminishes  with  increasing 
hydrogen 4 on  concentration.  E.  S.  Hedges, 

Adsorption  at  crystal-solution  interfaces.  II* 
Individual  macroscopic  potassium  alum  crystals 
grown  in  the  presence  of  gelatin  and  dyes.  F,  G» 
Keenen  and  W.  G.  France  (J,  Amer.  Ceram.  Soc., 
1927,  10,  S21 — 827 ;  ef.  Eckert  and  France,  this 
voL,  358). — A  carefully  selected  seed  crystal  of 
potassium  alum  about  (42  g.  in  weight  was  fastened 
to  the  end  of  a  platinum  wire  and  suspended  in  a 
small  glass  cell,  being  placed  so  that  the  two  most 
prominent  cube  faces  were  in  a  horizontal  position. 
Fifty  c.c.  of  a  saturated  alum  solution  containing  a 
weighed  amount  of  dye  were  poured  into  the  cell 
and  the  crystal  was  allowed  to  grow  for  24  hrs.  at 
30°.  A  photographic  record  of  the  growth  of  the 
crystal  was  obtained,  and  this  film,  when  projected 
on  the  screen,  gave  a  magnification  of  about  thirty 
times.  In  this  way  the  rates  of  growth  of  the  cube 
and  octahedral  faces  could  be  computed.  Bismarck  - 
brown  F  and  diamine-sky-blue  P.F,  were  the  only 
dyes  which  coloured  the  crystal  and  affected  its 
form.  Gelatin  was  also  without  influence  except  at 
those  concentrations  at  which  the  solution  approached 
the  gel  state.  Bismarck-brown  in  concentrations  of 
less  than  0*1%  decreased  the  rates  of  growth  of  the 
cube  faces  to  a  much  greater  extent  than  those  of 
the  octahedral  faces.  Diamine-sky-blue  in  corre¬ 
sponding  concentrations  stopped  the  growth  of  the 
cube  faces,  but  did  not  influence  flic  rate  of  growth 
of  the  octahedral.  The  observed  phenomena  may 
have  their  origin  in  one  or  more  of  three  sets  of 
factors,  viz.,  (1)  the  structure  of  the  crystal  face; 
(2)  the  characteristics  of  the  dye  molecule,  be.,  its 
size  and  shape,  together  with  the  existence  and 
orientation  of  the  polar  groups;  (3)  general  environ¬ 
mental  conditions  such  as  interfacial  energy  and 
viscosity.  A.  T.  Green. 

Surface  tension  of  liquid  mixtures.  K,  M. 
Stachorsky  (Z.  Elektrochem.,  1928,  34,  111 — 112). — 
The  surface  tension  of  liquid  mixtures  cannot  be 
expressed  as  a  linear  function  of  the  molecular  pro¬ 
portions.  For  binary  mixtures  of  normal  liquids  the 
function  is  hyperbolic.  H.  F.  Gillbe. 

Surface  tension  at  the  interfacial  layer  of  two 
non-miscible  liquids,  C.  Belcot  (Ber.,  1928,  61, 
[J3],  355 — 360) , — To  explain  the  Don  nan  effect 
Rom ann  and  Belcot  (Bull.  Soc.  cliim,,  1924,  [iv],  35, 
685)  have  assumed  that  the  hydroxyl  ions  cause  the 
diminution  of  the  surface  tension.  In  alkaline 
solutions  of  varying  total  but  identical  ion  concen¬ 
tration  the  surface  tension  must  therefore  remain 
constant  and  the  same  drop  numbers  be  observed. 
The  author  gives  an  account  of  the  calculations 
necessary  for  the  preparation  of  solutions  of  equal 
ionic  concentration  with  special  reference  to  ammon¬ 
ium,  diethylammonium,  and  sodium  hydroxides, 

H.  Wren. 

Variations  in  surface  tensions  of  solutions, 
S.  L.  Bigelow  and  E.  R.  Washburn  (J.  Physical 
Chem.,  1928,  32,  321—353;  cf.  Johlin,  A,,  1925,  ii, 
1054).— The  decrease  of  surface  tension  with  time, 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


473 


of  solutions  of  sodium  oleate,  sodium  glycoeholate, 
and  glycerol,  as  observed  by  earlier  workers,  has  been 
confirmed  and  extended  to  solutions  of  phenol, 
resorcinol,  pyrogallol,  and  propionic,  succinic,  and 
valeric  acids.  The  capillary -rise  method  as  developed 
by  Richards  and  Carver  (A.,  1921,  ii,  384)  was  used . 
The  degree  of  the  agitation  which  is  required  for  a 
return  to  a  maximum  value  after  a  fall  has  taken 
place  has  a  marked  effect  on  the  time  which  elapses 
before  the  fall  again  commences.  It  is  suggested 
that  the  fall  in  surface  tension  with  time  is  due  to 
adsorption  of  the  organic  solute  at  the  glass-solution 
as  well  as  at  the  solution-vapour  interface.  Solu¬ 
tions  of  certain  esters  and  alcohols  in  water  show  an 
increase  in  surface  tension  with  time,  and  in  this 
case,  after  a  rise  to  a  maximum,  the  fresh  surface 
formed  by  agitation  gives  the  original  minimal  value, 
from  which  a  fresh  rise,  at  once  commences.  In 
general,  the  greater  the  initial  lowering  of  surface 
tension  by  the  solute  the  greater  and  more  rapid  is 
the  following  rise.  Coal  gas,  but  not  pure  gases 
such  as  hydrogen,  oxygen,  carbon  and  sulphur 
dioxides,  affects  the  surface  tension  of  water  in  a 
similar  maimer.  The  increase  in  surface  tension 
with  time  is  attributed  to  the  evaporation  of  solute 
from  the  surface  at  a  rate  greater  than  that  by  which 
it  is  replaced  from  the  solution  by  diffusion.  Closed 
capillarimeters  must  be  employed  in  measuring  surface 
tension  in  many  cases  and  rubber  connexions  must 
be  eliminated  from  the  apparatus  used.  The  small 
quantity  of  solute  necessary  to  affect  surface  tension 
has  been  measured,  and  methods  for  estimating  the 
rates  of  diffusion  at  a  surface,  and  the  concentration 
at  the  surface  of  a  meniscus,  are  suggested.  Further, 
the  degree  of  hydrolysis  of  an  ester  or  the  rate  of  any 
chemical  reaction  which  affects  surface  tension 
sufficiently,  can  be  followed  by  a  method  now 
described.  For  further  details,  the  original  paper 
should  be  consulted .  L.  S.  Theobald. 

Explanation  of  a  so-called  “  intertraction  ” 
phenomenon,  N.  K.  Adam  (Proe.  Roy.  Soe.,  1928, 
A,  118,  262—263 ;  cf.  A.,  1927,  16;  Wright,  A., 
1926,  901;  1927,  520).— A  slow  upward  current  of 
water,  impinging  on  a  disc  of  filter-paper  soaked  in 
dye  solution,  drives  out  the  colour  in  streamers. 
This  confirms  the  author’s  previous  explanation  of 
the  so-called  “  intertraction  ”  phenomenon. 

L.  L.  BlRCtJMSHAW. 

Membranometric  [surface  skin  formation] 
researches  on  colloidal  solutions.  Wo.  Ostwald 
and  M.  Meissner  (KoIIoidehem.  Reih,,  1928,  26, 
1— 57), — An  improved  method  of  investigation  is 
based  on  the  lag  in  the  movement  of  the  meniscus 
when  a  partly  immersed  capillary  tube  is  moved  up 
and  down.  By  using  a  small  skin  area  results  are 
obtained  which  are  reproducible  within  about  10%, 
according  to  the  nature  of  the  solution.  A  quantity 
called  the  membrane  effect  is  defined  in  terms  of 
the  lag-time  curves,  and  a  rapid  method  of  evaluating 
this  is  indicated.  The  membrane  effects  shown  by 
various  solutions  are  compared  with  their  foaming 
power  and  surface-tension  lowering,  but  no  general 
relation  is  found  between  these  quantities.  Within 
certain  groups  of  chemically  related  compounds,  such 


as  dyes  and  soaps,  these  quantities  change  in  the 
same  direction.  Soap  solutions  form  more  elastic 
films  than  solutions  of  dyes.  8.  M.  Neale. 

Hydration  of  ions  and  molecules.  E.  N. 
Gabon  (J.  Russ.  Phys.  Chem,  Soe.,  1928,  60,  237— 
248). — The  degree  of  hydration  of  a  dissolved  sub¬ 
stance  can  be  determined  by  the  change  in  the 
velocity  of  diffusion  produced  by  the  addition  of 
indifferent  substances  and  by  measurements  of  the 
velocities  of  dissolution.  The  degrees  of  hydration 
of  alcohols  indicated  by  the  two  methods  are  in  good 
agreement.  A.  Ratcliffe. 

Density  and  electrostriction  of  dilute  man¬ 
ganese  salt  solutions.  A.  N.  Campbell  (J.C.S., 
1928,  653— 65S). — Measurements  have  been  made  of 
the  densities  of  dilute  solutions  of  manganese  chloride, 
sulphate,  and  nitrate  over  the  concentration  range 
05 — 0*0127,  using  the  sinker  method  of  Kohlrauseh 
and  Hallwachs.  From  these  figures  the  electro¬ 
striction  curve  has  been  plotted ,  and  this  is  shown 
not  to  follow*  the  course  predicted  by  Nernst.  The 
refractivities  have  been  determined  over  the  same 
range,  and  the  molecular  refractivities  and  dispersions 
evaluated.  From  the  molecular  dispersion,  the 
refractive  indices  of  the  anhydrous  solid  salts  have 
been  calculated  for  the  hydrogen  O  and  F  lines.  It 
appears  that  the  effect  of  calculating  with  the  11  true 
molecular  volume  ”  is  to  indicate,  in  the  cases  of 
manganese  chloride  and  nitrate  solutions,  a  negative 
electrostriction,  i.e,}  an  expansion  of  the  solvent. 

E.  S.  Hedges. 

Syntheses  ol  electro-negative  sols  by  the 
tartaric  acid  method.  A,  V.  Duma  ns  ki  and  A.  G. 
Kniga  (J.  Russ.  Phys.  Chem.  Soe.,  1928,  60,  229— 
236). — Some  physico-chemical  properties  of  solutions 
of  tartaro-stannie  and  tartaro-titanic  acids  have  been 
studied.  The  density  and  viscosity  of  these  solutions 
are  proportional  to  the  concentration  of  the  oxides. 
With  increase  in  concentration  the  optical  activity 
and  electrical  conductivity  are  found  to  increase. 
Schulze’s  law  does  not  apply  to  the  coagulation  of 
stannic  oxide.  A.  Ratcliffe. 

Prodnction  of  colloidal  gold  and  platinum  in 
phosphoric  acids.  A.  Muller,  F.  Urbach,  and 
F.  Blank  (Kolloid-Z.,  1928,  44,  185— 186).— A  solu¬ 
tion  of  pure  orthophosphorie  acid  w*as  evaporated 
and  the  temperature  subsequently  raised  to  red  heat, 
the  operation  being  carried  out  in  a  gold  vessel.  The 
viscous  mass  of  metaphosphoric  acid  obtained  on 
cooling  exhibited  a  bluish -violet  coloration,  remaining 
quite  clear  over  a  period  of  2  years.  The  preparation 
gave  an  intense  yellowish  -  brown  Tyndall  cone,  and 
ultrainicroscopical  examination  established  the  coll¬ 
oidal  nature  of  the  substance,  although  no  Brownian 
movement  wras  observable  on  account  of  the  high 
viscosity  of  the  medium.  If  similar  operations  are 
carried  out  with  phosphoric  acid  in  a  platinum  vessel, 
some  of  the  platinum  is  dispersed  to  form  a  browmish 
sol.  E.  S.  Hedges. 

Nuclear  silver  sols  free  from  protective 
colloids.  A.  Galecki  (Z.  anorg.  Chem.,  1928,  170, 
45—48;  ef.  Voigt  and  Heumann,  A.,  1927,  932). — 
Silver  sols  suitable  for  use  as  nuclei  have  been  pre- 


474 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


pared  by  reducing  an  ammonia  cal  solution  of  silver 
nitrate  at  the  b,  p.  with  an  ethereal  solution  of  phos¬ 
phorus.  These  sols  are)  amieroscopio,  free  from 
silver  ions,  and  are  precipitated  in  a  gelatinous  form 
by  electrolytes ;  they  are  sensitive  to  light.  Used  as 
nuclei  in  the  reduction  of  ammoniaeal  silver  nitrate 
solution  at  S0C  with  formaldehyde,  they  give  rise  to 
sols  with  particles  of  a  definite  size,  the  particles  being 
smaller  and  more  stable  the  fresher  is  the  sol  used  as 
nucleus.  Such  sols  change  only  slowly  on  keeping ; 
they  are  sensitive  to  light,  but  are  not  so  sensitive 
to  electrolytes  as  the  nuclear  sols.  It.  Cuthill. 

Structure  of  oil  and  mercury  drops  examined 
by  Millikan  and  Mattauch.  8.  N.  Ray  (Kolloid-Z., 
1928,  44,  186—1 88) . — Theoretical  considerations  lead 
to  conclusions  which  agree  with  the  results  obtained 
experimentally  by  Mattaueh.  E,  S.  Hedges, 

Determination  of  particle  size  in  sols.  H.  J.  C* 
Tendeloo  (Cliern.  Weekblad,  1928,  25,  158—161).— 
A  short  account  of  the  methods  available.  There  is 
no  very  satisfactory  method  for  lyophile  colloids ;  it 
is  suggested  that  von  Smoluchowski's  formula  might 
be  applied  to  the  case  of  colloid  particles  distributed 
over  a  water  surface.  S.  I.  Levy. 

Distribution  of  particle  size  in  reversible  poly- 
dispersed  systems.  N.  von  Raschevsky  and  E. 
vox  Raschevsky  (Z.  Pliysik,  1927,  46,  300 — 304). — 
By  applying  Planck's  theory  of  dilute  solutions  to  a 
poly  dispersed  system  considered  as  a  mixture  of 
monodispersed  systems,  the  characteristic  function 
and  distribution  function  have  been  determined. 

R .  W.  Lust. 

Motion  of  sub-microscopic  silver  particles  in 
gases.  0.  Traximer  (Z.  Physik,  1927,  46,  237 — 
252), — The  rate  of  fall  of  silver  particles,  1*16  x  10~5 — 
4*13  xlO"5  cm.  in  diameter,  in  nitrogen  has  been 
examined  by  Ehrenhaft’s  method.  The  results  show 
that  the  velocity  of  fall  is  normal  and  that  particles 
produced  from  silver  vapour  or  from  a  low-tension 
silver  arc  are  spherical  and  of  normal  density.  The 
electric  charge  carried  hy  such  particles  is  generally 
less  than  the  electron  charge ;  the  minimum  value 
observed  is  M3xlO~lD  e.s.u.  R,  W.  Lunt. 

Theory  of  the  spontaneous  division  of  drops 
of  microscopic  size.  N.  vox  Raschevsky  (Z. 
Physik,  1927,  46,  508 — 593). — The  method  of  Gibbs 
has  been  employed  in  the  investigation  of  the  stab¬ 
ility  of  drops  of  microscopic  size.  It  is  shown  that, 
if  the  velocity  of  change  of  the  size  and  constitution 
of  the  drops  is  small  due  to  chemical  transformations, 
and  if  effects  duo  to  electric  charges  arc  neglected, 
the  drops  are  absolutely  stable  for  a  positive  surface 
tension  in  the  absence  of  capillary-active  adsorbents. 
Under  the  same  condition  but  with  negative  surface 
tension,  the  drops  are  always  labile  and  tend  to 
disperse.  In  the  presence  of  dissolved  capillary- 
active  adsorbents  and  with  a  positive  surface  tension 
the  drops  are  stable.  A  number  of  other  related 
problems  are  discussed.  R.  W.  Ltot. 

Analysis  of  dilute  salt  solutions  from  the 
opacity  of  fine  suspensions  obtained  from  them. 
A.  Boutabxo  and  (Mlle.)  G.  Perkeau  (Compt.  rend., 
1928,  186,  692 — 694) . — -Suspensions  of  precipitated 


silver  chloride  and  phosphate  and  magnesium  hydr¬ 
oxide  are  stabilised  by  the  addition  of  a  10%  solution 
of  gum  arable  or  dextrin,  and  may  then  be  determined 
nephelometrieally.  Barium  sulphate  is  stabilised 
after  an  interval  of  15  min.,  but  the  stability  of 
aluminium  phosphate  and  calcium  oxalate  is  decreased 
by  the  gum.  In  all  cases,  starch  and  gelatin,  which 
arc  also  supposed  to  be  stabilising  colloids,  decreased 
the  stability.  J.  Grant. 

Viscosity  of  colloids  in  presence  of  electro¬ 
lytes,  N.  R.  Diiar,  D.  N.  Chakravarit,  and  M.  N, 
Cbakravartt  (Kolloid-Z.,  1928,  44,  225 — 233). — 
Measurements  have  been  made  of  the  viscosity  of  the 
following  sols,  both  with  and  without  addition  of 
electrolytes  :  thorium  hydroxide,  cerium  hydroxide, 
silicic  acid  (each  prepared  by  both  hot  and  cold 
methods),  tungstic  acid,  and  benzopurpurin.  In 
every  case  the  first  effect- on  adding  small  amounts 
of  electrolytes  is  a  fall  in  the  viscosity.  In  the  case 
of  thorium  hydroxide,  the  addition  of  thorium  nitrate 
produces  a  greater  fall  in  the  viscosity  than  that 
produced  by  potassium  iodide  because  of  the  increased 
charge.  With  increasing  quantities  of  electrolytes* 
the  viscosity  of  silicic  acid  sol  first  falls,  then  rises  to 
a  maximum  and  falls  once  more.  The  viscosity  of  a 
1%  solution  of  gelatin  rises  on  addition  of  increasing 
amounts  of  potassium  chloride  or  barium  chloride, 
whilst  with  hydrochloric  acid  and  sodium  hydroxide 
the  viscosity  increases  to  a  maximum  and  subse¬ 
quently  falls.  From  theoretical  considerations  it  is 
concluded  that,  by  increasing  the  charge  of  colloid 
particles,  the  surface,  degree  of  hydration,  and  the 
viscosity  axe  lowered.  This  is  shown  to  be  in  accord¬ 
ance  with  the  experiments.  E.  S.  Hedges. 

Viscosity  and  hydration  of  emulsoids.  S. 
Liepatov  (J.  Russ.  Pliys.  Cliem .  Soc.,  1928,  60, 
139 — 148). — The  kinetics  of  syiifercsis  and  the  influence 
of  alcohol  on  the  velocity  have  been  studied  in 
experiments  with  the  gel  of  geranine.  The  results 
are  in  agreement  with  those  calculated  by  the  formula 
of  Gatchek.  The  concentration  of  the  gel  at  which 
synseresis  should  not  occur  was  calculated  from 
theoretical  considerations  and  found  to  be  in  close 
agreement  with  the  experimental  values.  An  ex¬ 
planation  is  put  forward  for  the  absence  of  synseresis 
in  concentrated  solutions.  A,  Ratcuffe, 

Properties  of  * 1  pure  11  cellulose  as  a  colloid. 
P.  P,  von  Weemaen  (Kolloid-Z.,  1928,  44,  212 — 
218). — The  dispersion  of  natural  cellulose  in  concen¬ 
trated  solutions  of  very  soluble  salts  is  inhibited  by 
the  waxy  coating  of  the  material.  A  study  has 
therefore  been  made  under  these  conditions  of  the 
dispersion  of  cotton  previously  extracted  with 
solvents  in  a  Soxhlet  apparatus,  and  these  cellulose 
preparations  are  arranged  according  to  the  relative 
ease  of  dispersion  in  a  hot  solution  of  sodium  thio¬ 
cyanate.  Pure  cellulose  forms  a  suspensoid  colloid 
in  water  and  has  two  stability  maxima — one  in 
presence  of  small  amounts  of  electrolytes  and  another 
in  concentrated  salt  solutions.  Intermediate  con¬ 
centrations  of  electrolytes  precipitate  the  cellulose. 

E.  S.  Hedges. 

Colloid  nature  of  lignic  acid  and  so-called 
Cassel-brown.  E.  Wedekind  and  G.  Garre  (Rob 
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loid-Z.,  1928,  44,  205— 212). — Lignic  acid  is  readily 
peptised  by  means  of  small  concentrations  of  hydroxyl 
ions.  The  particles  of  the  sol  are  negatively  charged 
and  the  sol  is  coagulated  by  addition  of  acid  reagents 
or  on  adding  a  positively  charged  sol*  The  gel  does 
not  adsorb  acids  (with  the  exception  of  sulphuric 
acid),  thus  differing  from  Willstatter’s  lignin.  The 
moist  gel  fixes  iodine  irreversibly  to  the  amount  of 
63%  of  the  dry  weight  of  the  substrate,  and  it  also 
fixes  basic  dyes.  Both  as  sol  and  as  gel,  lignic  acid 
shows  a  strong  similarity  to  Cassel- brown,  which  is 
easily  peptised  under  the  same  conditions,  Cassel - 
brown  is  a  typical  humic  acid  of  colloidal  character, 
which  differs  from  lignic  acid  only  in  auto-oxidation 
phenomena  and  the  colour  deepening  connected 
therewith.  E.  S.  Hedges. 

Reduction  of  auric  chloride  in  presence  of 
lyophilic  colloids.  I.  Traded  and  (Frl.)  D, 
Jacoby  (Z,  anbrg.  Chern.,  1928,  170,  85 — 98). — By 
the  action  of  reducing  agents  on  auric  chloride  in 
presence  of  various  lyophilic  colloids,  it  has  been 
found  that  highly  disperse  solutions  of  colloidal  gold 
arc  obtained  and  that  the  degree  of  dispersity  dimin¬ 
ishes  as  the  concentration  of  the  colloid  falls  until 
ultimately  precipitation  occurs.  In  some  instances, 
however,  the  dispersity  decreases  with  decrease  in 
the  amount  of  colloid  only  up  to  a  certain  point, 
beyond  which  it  increases  again.  Frequently,  small 
amounts  of  the  colloid  cause  precipitation,  whereas 
clear  sols  result  when  no  colloid  is  present.  The 
reverse  sometimes  occurs.  These  observations  point 
to  the  necessity  for  care  in  the  determination  of  gold, 
and  also  in  the  industrial  separation,  e<g.f  with  ferrous 
sulphate,  where  colloidal  ferric  hydroxide  may  readily 
be  formed.  Sodium  silicate,  also  exerts  a  marked 
peptising  influence  on  gold  sols.  Since  the  gold  in 
quartz  veins  was  originally  in  the  form  of  a  gel,  it 
seems  probable  that  gold  is  more  widely  distributed 
than  is  normally  supposed,  but  in  such  a  finely  dis¬ 
persed  form  that  its  detection  would  be  extremely 
difficult.  R.  CuTHILL, 

Colloidal  gold  in  alkali  halide-  crystals,  F. 
Blank  and  F.  Urbach  (Maturwiss.,  1927,  15,  700; 
Chem.  Zentr.,  1927,  ii,  2209) , — Coloured  crystals  were 
obtained  by  melting  alkali  halides  with  gold  halides ; 
the  colour  appears  after  solidification  and  changes 
during  cooling.  The  final  colour  depends  on  the  rate 
of  cooling,  and  on  the  chemical  nature  of  the  salts. 
The  colour,  which  is  reddish-violet,  blue  or  green,  or 
yellow  with  potassium  chloride,  bromide,  or  iodide, 
respectively,  is  duo  to  colloidal  gold.  On  dissolution 
in  water,  gold  separates.  w  A.  A.  Eldridge. 

Influence  of  hydrogen  and  hydroxyl  ions  on 
colloidal  systems.  M.  P.  Venkataramieb  (J, 
Mysore  Univ.,  1927,  1,  183— 186).— The  distinctive 
properties  of  hydrogen  and  hydroxyl  ions  with 
respect  to  the  stability  of  colloids  are  duo  to  the 
fact  that  many  substances  adsorb  water  and  that 
the  outermost  hydration  layers  are  slightly  dissociated . 
Uie  changes  in  stability  are  due  to  the  neutralisation 
of  either  hydrogen  or  hydroxyl  ions,  preferentially 
adsorbed  on  the  surface.  The  fact  that  acid  does  not 
reverse  the  charge  on  silica  indicates  that  soil  acidity 
cannot  be  ascribed  to  the  silica  acting  as  an  acid  in 
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stoieheiometrie  proportions,  but  is  rather  due  to  the 
preferential  adsorption  of  hydrogen  ions  bv  the 
hydrated  substances.  The  colloid  behaviour  of 
stearic  acid  illustrates  the  importance  of  hydration. 

R.  A.  Morton. 

Chemical  reactions  in  presence  of  lyophilic 
colloids.  T.  Ito  (Z.  anorg.  Chem.,  1928,  170,  99 — 
106). — -The  reduction  of  silver  nitrate  and  numerous 
other  reactions  have  been  carried  out  in  solutions 
containing  lyophilic  colloids.  The  complex  relation¬ 
ships  observed  in  the  reduction  of  auric  chloride  (see 
Traubo  and  Jacoby,  above)  were  absent  here,  how¬ 
ever,  the  rapidity  of  precipitation  diminishing  in  a 
normal  manner  with  increasing  concentration  of 
colloid.  R.  Cuthill. 

Method  for  measuring  coagulation.  B.  Jirgex- 
sons  (Kolloid-Z.,  1928,  44,  202 — 205). — A  method  is 
devised  for  following  the  coagulation  of  sols  by  means 
of  a  spectroscope.  With  decrease  in  the  dispersity 
of  the  sol,  a  displacement  of  the  diffuse  absorption 
boundary  occurs  from  the  violet  part  of  the  spectrum 
towards  the  red,  returning  to  the  violet  region  when 
sedimentation  occurs.  The  results  of  experiments  on 
some  typical  sols  are  tabulated.  E,  B.  Hedges. 

Influence  of  hydrogen-ion  concentration  on 
the  coagulation  value  of  ferric  oxide  sol.  H. 
Frbunbliok  and  G.  Lindeau  (Kolloid-Z.,  1928,  44, 
198 — 202). — 1 The  hydrogen-ion  concentration  of  ferric 
oxide  sols  prepared  by  Graham’s  method  was  kept 
constant  by  means  of  a  buffer  solution  of  sodium, 
acetate  and  acetic  acid,  and  the  minimal  concentration 
of  sodium  chloride  required  for  precipitation  was 
measured.  For  a  given  concentration  of  buffer  solu¬ 
tion  the  coagulation  value  rises  with  increasing 
hydrogen-ion  concentration,  the  relation  being  nearly 
linear  for  small  values.  When  the  hydrogen-ion 
concentration  is  constant,  the  coagulation  value  for 
sodium  chloride  is  smaller  for  lower  concentrations  of 
the  buffer  solution.  An  antagonism  between  chloride 
and  acetate  ions  is  indicated.  E,  S.  Hedges, 

Effect  of  ammonia  on  the  flocculation  of  sols 
by  electrolytes.  P,  (X  L.  Thorne,  A.  R.  Kennedy, 
and  A.  H,  Holloway  (Kolloid-Z.,  1928,  44,  100— 
198) —The  flocculation  of  sols  of  gold,  silver,  platinum, 
selenium,  mercuric  sulphide,  cadmium  sulphide, 
stannic  hydroxide,  silver  iodide,  and  emulsions  of 
olive  oil  by  electrolytes  (calcium  chloride,  sodium 
chloride,  and  bromide,  potassium  chloride,  nitrate, 
and  bromide)  has  been  studied  in  the  presence  of 
ammonia.  With  the  exception  of  a  stannic  hydroxide 
sol  prepared  by  peptisation  of  the  precipitated  hydr¬ 
oxide  with  ammonia,  all  the  sols  were  stabilised  by 
ammonia  in  small  quantities,  but  higher  concen¬ 
trations  of  the  ammonia  assisted  the  precipitation. 
The  effect  of  the  ammonia  depends  on  its  total  con¬ 
centration,  and  not  on  its  ionic  concentration.  In 
general,  the  more  concentrated  sols  require  more 
-ammonia  for  stabilisation.  Experiments  on  the  rate 
of  coagulation  of  red  gold  sols  by  electrolytes  in  the 
presence  of  ammonia  showed  that  increasing  amounts 
of  ammonia  retard  the  rate  of  coagulation  progress¬ 
ively,  When  the  coagulation  of  the  sol  has  once 
started,  however  by  adding  the  electrolyte 

before  the  ammonia),  the  ammonia  is  powerless  to 
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protect  the  sol.  The  effect  of  the  ammonia  is  not 
chemical,  but  is  traced  to  adsorption  on  the  surface 
of  the  colloid  particles.  Ammonia  has  a  similar 
effect  on  coarse  suspensions  of  wood -charcoal,  barium 
sulphate,  kaolin,  and  flowers  of  sulphur,  but  not  on 
starch  or  precipitated  silica.  It  was  demonstrated 
by  direct  titration  that  marked  adsorption  of  ammonia 
occurs,  A  parallel  was  observed  between  adsorption 
and  stability  of  the  suspensions,  E.  S.  Hedges. 

Colloidal  platinum.  III.  _  Natural  acidity 
and  coagulation  by  acids.  S.  W.  Pennycuxck 
and  E,  J.  Best  (J.C.S.,  1928,  551—560;  cf.  A.,  1927, 
1137), — The  hydrogen-ion  concentration  of  platinum 
sols,  prepared  by  sparking  under  conductivity  water, 
was  measured  by  means  of  the  qulnhydrone  electrode. 
The  pn  values  obtained  from  nine  different  pure 
platinum  sols  ranged  from  4*60  to  4*28,  and  the 
measurements  showed  that  the  sols  become  more  acid 
on  keeping  or  on  boiling.  The  acidity,  as  determined 
by  the  qninhydrone  electrode,  is  somewhat  less  than 
that  obtained  by  a  conductometric  method,  but  is 
considered  to  be  a  more  trustworthy  value.  In  the 
coagulation  of  platinum  sols  by  a  number  of  acids, 
flocculation  occurred  at  a  nearly  constant  hydrogen- 
ion  concentration  (pB  3*44 — 3-69),  and  evidence  is 
adduced  to  show  that  during  this  coagulation  no  acid 
m  removed  by  the  platinum  particles,  the  natural 
acidity  of  the  sol  remaining.  These  conclusions  were 
confirmed  by  conductometric  measurements.  It  is 
suggested  that  the  colloidal  platinum  particles  consist 
of  atoms  of  platinum  together  with  complex  anions  of 
the  constitution  Pt04.  The  corresponding  hydrogen 
ions  arc  considered  to  be  bound  as  a  double  layer  at 
the  surface,  and  not  free  as  formerly  supposed.  The 
natural  acidity  of  the  sols  is  due  to  a  free  acid, 
probably  hexahydroxyplatinic  acid,  HaPt(0H)c,  which 
behaves  as  a  strong  acid  at  these  low  concentrations. 

E,  S.  Hedges. 

Sensitisation  of  Prussian-blue  sols  and  Od&n’s 
sulphur  sols  by  gelatin  and  tannic  acid.  S. 
Ghosh  and  N.  R.  Dhar  (Kolloid-Z.,  1928,  44,  218 — 
224). — Sols  of  Prussian- blue  tend  to  be  coagulated  by 
potassium  chloride  or  barium  chloride  in  presence  of 
small  quantities  of  gelatin,  there  being  an  optimum 
value.  Greater  amounts  of  gelatin  stabilise  the  sol. 
The  sensitising  effect  of  gelatin  is  more  marked 
when  hydrochloric  acid  is  the  coagulating  agent. 
Small  amounts  of  tannic  acid  stabilise  Prussian - 
blue  when  potassium  chloride  is  the  precipitating 
agent,  but  have  a  sensitising  effect  when  hydro¬ 
chloric  acid  is  used.  Small  quantities  of  gelatin 
lower  the  stability  of  Oden’s  sulphur  sols  towards 
potassium  chloride  and  barium  chloride,  an  excess  of 
gelatin  causing  coagulation.  Tannic  acid  stabilises 
the  sulphur  sols.  In  general,  the  presence  of  acids 
favours  stability,  and  alkalis  have  the  opposite  effect. 
The  coagulating  power  of  the  sodium  and  potassium 
salts  of  weak  organic  acids  on  the  sulphur  sol  dimin¬ 
ishes  with  increasing  dissociation  constant ;  this  effect 
is  traced  to  removal  of  the  stabilising  pentat bionic 
acid  by  the  alkali.  The  deviations  from  the  Schulze- 
Hardy  rule  which  are  to  be  observed  in  the  coagul¬ 
ation  of  sulphur  sols  with  cations  of  various  valencies 
are  attributed  to  the  production  of  acid  by  hydrolysis 


of  the  salt  added.  From  the  experiments  it  is  con¬ 
cluded  that  the  following  causes  are  operative  in  the 
sensitisation  of  sols  by  means  of  gelatin,  albumin, 
tannic  acid,  etc. :  (a)  repression  of  hydrolysis  of  the 
sol  by  hydrogen  ions  present  In  the  sensitiser,  (b) 
reversal  of  charge  of  the  sensitiser  by  hydrogen  ions 
contained  in  the  sol,  (c)  neutralisation  of  the  charge 
of  the  sol  by  the  oppositely  charged  sensitiser. 

E.  S.  Hedges. 

Temperature  of  coagulation  of  pure  copper 
colloidal  solution.  B.  M.  Reid  and  E.  F,  Burton 
(J.  Physical  Chem.,  1928,  32,  425 — 432) . — The  tem¬ 
perature  of  coagulation  of  a  copper  sol  prepared  by 
Bredig’s  method  varied  between  190°  for  the  pure  sol 
and  134°  for  a  sol  containing  small  but  increasing 
amounts  of  potassium  chloride,  indicating  that  the 
temperature  of  coagulation  falls  with  an  increase  in 
particle  size.  Coagulation  by  contamination  from 
glass  surfaces  was  avoided  by  the  use  of  a  copper 
tube  to  contain  the  sol.  The  possible  effects  on 
coagulation  of  increasing  molecular  motion,  change  in 
dielectric  constant,  and  in  the  ionic  product  for  water 
with  temperature  are  discussed.  The  results  suggest 
that  heat  alone  is  sufficient  to  cause  or  to  accelerate 
coagulation  in  a  dispersoicl  system. 

L.  S.  Theobald. 

Fractional  precipitation  and  ultrafiltration  of 
cellulose  nitrate.  W.  Kumickel  (Kolloidehem. 
Beiln,  1928,  26,  161 — 198). — Cellulose  nitrate  may  be 
separated  into  fractions  called  A  and  B  by  precipit¬ 
ation  of  acetone  solutions  by  addition  of  water,  or  by 
ultrafiltration.  A  and  B  differ  in  several  properties, 
notably  in  viscosity  and  in  the  relation  between 
viscosity  and  water  content,  B  is  cellulose  nitrate 
degraded  by  hydrolysis  or  oxidation.  The  fractions 
show  no  difference  in  nitrogen  content  or  in  solubility 
in  ether-alcohol.  The  variation  of  viscosity  with 
concentration  does  not  follow"  the  Arrhenius  formula, 
and  the  specific  viscosities  are  not  additive.  Over  a 
certain  concentration  range,  however,  the  log.  vis- 
cosity-concentration  graph  is  linear.  When  water 
is  added  to  an  acetone  solution  of  cellulose  nitrate 
the  viscosity  first  falls,  then  rises  slowly  to  a  maximum 
at  which  further  addition  of  water  causes  precipitation 
and  a  greater  fall  in  viscosity.  Reducing  the  ultra¬ 
filter  pore  size  leads  to  filtrates  of  lower  specific 
viscosity,  and  with  a  very  fine  filter,  pure  solvent 
may  be  obtained.  S,  M.  Neale. 

Feptisation  of  ferric  hydroxide  by  arsenious 
acid.  M.  A.  Boutario  and  G,  Perreau  (Rev,  gem 
Colloid.,  1928,  6,  1—8).— A  quantitative  study  has 
been  made  of  the  peptisation  of  ferric  hydroxide 
(freshly  precipitated  by  adding  ammonia  to  ferric 
chloride  solution)  by  aqueous  solutions  of  arsenious 
oxide.  The  amount  of  ferric  hydroxide  peptised 
under  various  conditions  was  determined  by  separat¬ 
ing  the  residue  and  weighing  after  calcination.  The 
course  of  the  peptisation  can  be  represented  by  the 
equation  dxjdi — K  {a— x),  where  x  is  the  amount  pep¬ 
tised  in  the  time  /,  and  a  is  the  limiting  quantity  of 
substance  peptised.  In  practice,  peptisation  is  some¬ 
what  slow,  equilibrium  being  attained  only  after 
several  hours.  For  a  given  quantity  of  ferric  hydr¬ 
oxide,  increasing  concentrations  of  arsenious  acid 
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produce  a  rise  in  the  amount  of  substance  peptised, 
which  afterwards  passes  through  a  maximum  and 
then  decreases,  without  peptisation  ever  being  com¬ 
plete,  Similarly,  with  a  constant  concentration  of 
arsenious  acid  and  progressively  increasing  amounts 
of  ferric  hydroxide,  the  amount  of  peptised  material 
passes  through  a  maximum.  In  each  case,  measure¬ 
ments  were  also  made  by  a  refractometric  method  ,of 
the  amount  of  arsenious  acid  adsorbed  by  the  ferric 
hydroxide.  It  appears  that  for  peptisation  a  definite 
quantity  of  arsenious  acid  has  to  be  adsorbed  by  each 
particle  of  the  adsorbate.  On  the  other  hand,  an 
excess  of  arsenious  acid  produces  flocculation,  not 
peptisation.  Precipitated  ferric  hydroxide  becomes 
less  readily  pep ti sable  on  ageing.  Temperature  has 
little  or  no  influence  on  the  amount  peptised. 

E,  S.  Hedges, 

Property  of  certain  silica  gels.  P.  Baby 
(Compt.  rend.,  1928,  186,  863— 864),— Silica  gels  pro- 
duced  by  precipitation  of  sodium  silicate  with  hydro¬ 
chloric  acid,  washed,  and  allowed  to  dry  slowly  in 
air  at  the  ordinary  temperature,  break  into  small 
pieces  when  heated,  or  when  dropped  into  wafer  or 
solutions  of  salts.  In  the  latter  case  a  loud  explosion 
similar  to  that  produced  by  breaking  glass  results, 
the  effect  being  most  marked  with  G* 001  Absolutions 
of  acids.  It  is  almost  or  completely  absent  with 
benzene,  toluene,  and  carbon  tetrachloride.  The 
phenomenon  is  probably  connected  with  the  entry  of 
water  into  the  narrow  pores  of  the  gel,  and  not  to 
hydration.  J,  Grant. 

Theory  of  the  colloid  reactions  of  the  cerebro¬ 
spinal  fluid.  W,  Schmitt  (Kolloidchem.  Belli., 
1928,  26,  58 — 160). — The  albumin,  globulin,  and 
albumin-globulin  contained  in  the  fluid  were  highly 
purified  and  separated  by  electrodialysis,  and  their 
reactions  with  gold  sol,  gum  mastic,  and  gum  benzoin 
were  investigated.  Four  classes  of  flocculation  reac¬ 
tions  are  distinguished,  viz.,  adsorption  between  coll¬ 
oids  similarly  charged,  with  and  without  electrolyte 
action,  flocculation  at  the  isoelectric  point,  and 
mutual  precipitation  of  oppositely  charged  colloids. 

S.  M.  Neale. 

Nitrogen-oxygen-nitrogen  oxide  equilibria. 
N.  W.  Iyrase  (J.  Physical  Cliem.,  1928,  32,  463— 
405). — The  free  energy  of  formation  of  nitric  oxide 
from  its  elements  has  been  re-calculated  using  the 
data  of  Briner  and  co-workers  (A.,  1926,  916;  1927, 
121),  and  the  new  equation  connecting  heat  of 
formation  and  temperature  is  AF°=21,6QQ— 3-70T. 
The  re-calculated  values  of  for  nitric  oxide, 

nitrogen  peroxide,  nitrogen  tetroxide,  and  nitric  acid 
are  20,500,  11,570,  21,900,  and  -18,560  g.-cal. 
respectively  (cf.  Lewis  and  Randall,  “  Thermo¬ 
dynamics  ”).  L.  S.  Theobald. 

Equilibrium  constants  of  the  reactions  COT- 
3H2  —  CH4-rH20  ;  CO*  +  4H2  =  CH4+2H20  ; 
and  2CO +2H2 — CH4 + C02.  K.  M.  Ckakravarty 
(Z.  Elektrochem.,  1928,  34,  22 — 25). — Constants  for 
a^ove  equilibria  at  temperatures  ranging  from 
800'  to  1300°  have  been  calculated  (a)  from  the 
variation  with  temperature  of  the  equilibrium  con¬ 
stants  for  C+2Ha  — CH,;  2C0  =  C+C02;  and 
CO,+H*  CO+H20,  and  (b)  from  the  heats  of 
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reaction  and  the  specific  heats  and  chemical  constants 
of  reactants  and  products.  The  figures  obtained  are 
compared  and  discussed.  H.  J.  T.  E  lung  ham. 

Reversibility  of  a  reaction  induced  by  the 
electric  spark  or  current.  P.  Jolibois,  H. 
Lefebvre,  and  P.  Montag ne  (Compt.  rend.,  1928, 
186,  948—950;  cf.  A.,  1927,  1156).— The  decompos¬ 
ition,  at  pressures  of  the  order  of  15  mm.,  of  carbon 
dioxide  into  oxygen  and  carbon  monoxide  by  an 
electric  spark  or  a  continuous  current  is  reversible, 
and  takes  place  progressively  to  the  extent  of  74  and 
32%,  respectively.  A  continuous  spark  discharge 
corresponding  with  a  current  of  low  intensity  pro¬ 
duces  a  greater  combination  of  carbon  monoxide  and 
oxygen  than  a  spark  discharge  from  a  high -capacity 
condenser  representing  the  same  expenditure  of 
energy.  J.  Grant. 

Ebullioscopic  determination  of  the  molecular 
state  of  resorcinol  in  aqueous  solutions  of 
sodium  chloride.  F.  Bourion  and  E.  Router 
(J.  Cliim.  phys.,  1928,  25,  234 — 248). — A  more  de¬ 
tailed  account  of  work  already  published  (this  voL, 
233). 

Refractometric  evidence  relating  to  the  con¬ 
dition  of  strong  electrolytes  in  concentrated 
solutions.  K.  Fajans,  H,  Kohner,  and  W. 
Geffcken  (Z.  Elektrochem.,  1928,  34,  1 — 10). — 
Previous  work  (cf.  Fajans,  A.,  1927,  1023)  is  reviewed 
and  discussed.  Measurements  of  the  refractivity  of 
sulphuric  acid  in  solutions  of  concentrations  up  to 
95%  have  now  been  made.  The  refractivity  falls 
slightly  with  increasing  concentration  up  to  40  mol.%, 
but  rises  gradually  with  further  increase  in  con¬ 
centration.  These  effects  are  attributed  respectively 
to  the  processes  (1)  S04'/-(-H30,=HS04'+H20  and 
(2)  HSO/ + HsO ’ = H2S 04 + H20 .  The  conversion  of 
the  ion  H3CT  into  water  should  increase  the  refrac¬ 
tivity,  but  this  effect  is  opposed  by  a  larger  decrease 
due  to  conversion  of  SO/'  into  HSO/  in  (1)  and  by  a 
smaller  decrease  due  to  conversion  of  HSO/  into 
H2S04  in  (2).  The  actual  changes  in  refractivity  are 
very  small.  The  general  conclusion  from  refracto¬ 
metric  evidence  is  that  strong  electrolytes  are  incom¬ 
plete^  dissociated  in  aqueous  solutions,  and  that  they 
differ  only  in  degree  from  weak  electrolytes,  so  that 
no  sharp  line  of  demarcation  can  be  drawn  between 
the  two  classes.  The  essential  modification  of  the 
classical  theory  which  is  necessitated  by  recent  work 
lies  in  taking  account  of  interionic  forces  in  the 
quantitative  treatment  of  the  subject.  The  recent 
work  of  Nernst  and  Naude  (this  vol.,  127, 368)  on  heats 
of  dilution  leads  to  similar  conclusions,  but  the 
refractometric  data  lead  to  the  conclusion  that  at 
given  concentration  the  degrees  of  dissociation  of 
lithium  and  sodium  chlorides  are  of  the  same  order 
of  magnitude  even  up  to  oN.  The  contrary  con¬ 
clusions  of  Nernst  and  Naude  are  discussed,  Bjer- 
rum’s  theory  of  <£  ionic  association  is  also  discussed 
and  criticised.  H.  J.  T,  Elllngham. 

Dissociation  constant  of  acetic  acid  and 
activity  coefficients  of  the  ions  in  certain  acetate 
solutions.  E.  J.  Cohn,  F.  F.  Heyroth,  and  (Miss) 
M.  F.  Men  kin  (J.  Amer.  Client.  Soc.,  1928,  50,  696 — 
714). — An  expression  is  deduced  for  the  apparent 
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dissociation  constant  of  acetic  acid  based  on  the* 
Ostwald  dilution  law  in  combination  with  the  Debye- 
Hiickel  equation  for  tho  activity  coefficient  of  an  ion 
(cf,  Cohn,  A,,  1927,  206).  The  expression  is  modified 
so  as  to  apply  to  mixtures  of  acetic  acid  and  sodium 
acetate,  and  from  EM*F.  measurements  in  such 
solutions  with  an  ionic  strength  low  enough  to  elimin¬ 
ate  specific  ion  effects  (cf.  Walpole,  J.C.S.,  1914,  105, 
2501,  2521)  the  true  dissociation  constant,  K%  of  acetic 
acid  is  found  by  graphical  methods  to  be  TS6  x  10  ° 

( ?.  at  25°),  in  agreement  with  Kendall  (J.C.S.,  1912, 
101,  1275).  This  value  is  obtained  only  if  Sorensen's 
early  value  (0*3380  volt)  for  the  potential  of  the 
0  TV- calomel  electrode  is  assumed;  if  Sorensen's 
revised  value  (0-3357  volt)  m  adopted  K  becomes 
T7X  10“5.  It  is  suggested  that  E.M.F.  measure¬ 
ments  on  mixtures  of  a  weak  acid  with  one  of  its  salts 
might  be  used  for  standardising  calomel  electrodes, 
since  they  can  be  compared  with  conductivity 
measurements  corrected  for  interionic  forces.  The 
activity  coefficient  of  the  acetate  anion  is  independent 
of  the  potential  of  the  0*1  J\r- calomel  electrode.  Tho 
salting- out  constant  in  tho  Debye-Huekel  equation  is 
constant  for  sodium  acetate-acetic  acid  mixtures ; 
this  mav  be  because  in  the  most  dilute  acid  solutions 
the  ionic  strength  is  proportional  to  the  sodium-ion 
Concentration.  Interpolation  tables  and  graphs  are 
given  to  facilitate  the  preparation  of  buffer  solutions 
of  the  same  ionic  strength  and  varying  pnt  or  vice  versa . 
The  present  results  and  those  in  the  previous  paper 
enable  buffer  solutions  of  known  ionic  strength  and 
having  pn  between  3*6  and  7*6  to  be  prepared . 

S.  K.  Tweedy, 

First  dissociation  constants  oi  s-diphenyl- 
guanidine  and  p-phenylenediamine.  P.  Walden 
and  H.  Ulich  (Z.  Elektroehcm.,  1928,  34,  25 — 28). — 
The  electrical  conductivity  of  very  dilute  solutions  of 
s-diphenylguanidine  in  water  of  specific  conductivity 
0*4— 1*2  x  10~s  ohm”1  lias  been  measured  in  a  silica 
cell.  Corrections  for  carbon  dioxide  in  the  water,  for 
the  electrostatic  forces  between  the  ions,  and  for  the 
activity  coefficients  of  the  ions  are  shown  to  be  less 
than  the  experimental  error,  and  the  first  dissociation 
constant  of  the  base  is  found  to  be  (8T9J-0-65)  X  I0"5. 
It  is  said  that  the  dissociation  constants  of  bases  can 
be  accurately  determined  by  the  conductivity  method 
provided  that  the  conductivity  of  the  water  is  not 
greater  than  5%  of  that  of  the  solutions  employed. 
Determinations  of  the  hydrogen -ion  concentration  of 
the  above  solutions  by  electrometric  or  colorimetric 
methods  gave  only  approximate  values  for  the 
dissociation  constant,  but  confirmed  the  order  of  its 
magnitude.  From  conductivity  measurements  of 
more  concentrated  solutions  of  p~phenylenediamlne, 
its  first  dissociation  constant  is  found  to  be  (1*30— 
OT0)x  I0~a,  in  satisfactory  agreement  with  previous 
determinations  by  the  electrometric  method. 

H.  J.  T,  Eixingiiam. 

Strong  electrolytes.  J.  A.  V,  Butler  (Kature, 
1928,  121,  500). — Theoretical.  A.  A.  Eldridce. 

Method  of  determining  chlorine-ion  concen¬ 
tration.  Y.  Katstt  (J.  Biophys.,  1927,  2,  123— 
131). — The  author  describes  the  preparation  of  a 
silver  chloride  electrode  for  the  measurement  of 


chlorine-ion  concentration  of  the  body  fluids  which  is 
better  suited  to  this  purpose  than  is  the  calomel 
electrode.  The  normal  electrode  potential  of  the 
0-lM-calomel  electrode  against  the  silver  chloride 
electrode  is  evaluated  with  the  aid  of  Ghosh's  theory 
as  0-1064  volt  at  18°.  H.  Ingleson, 

Activity  of  potassium  and  sodium  chlorides 
in  aqueous  solution.  Y.  Katstt  (J.  Biophys.,  1927, 
2,  133 — 143). — The  activity  of  the  chlorine  ion  in  the 
solutions  was  measured  by  using  the  silver  chloride 
electrode  (see  above),  with  the  object  of  ascertaining 
whether  the  theories  of  Ghosh  or  Debye  express  the 
experimental  results  as  was  done  in  the  case  of  hydro¬ 
chloric  acid.  At  dilutions  of  1 — 500  litres  the  results 
obtained  were  not  in  agreement  with  either  theory. 

H.  Ingleson. 

Method  of  measuring  the  activity  of  alkali 
metal  ions  in  a  solution.  Y.  Katstt  (J,  Biophys., 
1927,  2,  145 — 149). — A  description  of  the  preparation 
and  use  of  potassium  and  sodium  amalgam  electrodes 
is  given.  EL  Ingleson. 

Combination  of  glycine  and  chlorine  ion.  Y. 
Katsu  (J.  Biophys.,  1927,  2,  151 — 164) . — With  the 
view  of  elucidating  the  mode  of  combination  of 
proteins  with  metallic  chlorides  the  diminutions  in 
activity  of  chlorine  ion  in  solutions  of  potassium, 
sodium,  and  calcium  chlorides  of  concentrations 
0*02 — 0-0025A7  caused  by  the  addition  of  glycine  in  a 
concentration  1AT  have  been  measured.  It  is  con¬ 
cluded  that  the  reduction  in  chlorine-ion  activity  is 
caused  by  adsorption.  H.  Ingleson. 

Activity  theory  of  Ghosh  and  of  Debye  and 
Hiickel  for  strong  electrolytes.  Y.  Katsu  (J. 
Biophys,,  1927,  2,  109— 122).— The  E.M.F.  of  a  series 
of  cells  composed  of  a  OTY-calomel  electrode  and  a 
hydrogen  gas  electrode  with  various  concentrations  of 
hydrochloric  acid  were  measured  at  13°,  18c,  and  25°. 
Values  of  the  activity  coefficient  below  0*00277 
deduced  from  tho  equations  of  Ghosh  and  of  Debye 
and  Hiickel  agree  with  experiment  within  the  limit 
of  experimental  error.  At  higher  concentrations 
there  is  satisfactory  agreement  with  the  former 
equation,  but  it  is  necessary  to  introduce  an  empirical 
correction  factor  into  tho  latter  equation  to  obtain 
agreement  with  experiment.  H.  Ingleson, 

Extension  of  the  idea  of  entropy.  V.  Njegovan 
(J.  Chirm  phys.,  1928,  25,  65— 69).— The  usual  con¬ 
ception  of  entropy  has  no  physical  meaning  because, 
in  its  thermodynamic  definition,  energy  originating 
from  the  interior  of  a  substance  is  neglected. 

L.  F.  Gilbert. 

Entropy  and  14  entropy  constant  51  of  gases 
and  of  gaseous  mixtures.  J.  J,  van  Laar  (Z. 
Physik,  1927,  45,  035 — 649). — The  author's  analysis 
of  the  relation  between  entropy  and  the  vapour 
pressure  of  a  substance  in  the  solid,  liquid,  or  gaseous 
state  has  been  extended  to  a  consideration  of  gaseous 
mixtures,  thereby  leading  to  a  resolution  of  the 
so-called  paradox  of  Gibbs.  It.  W.  Lunt. 

Free  energies  of  some  hydrocarbons.  A.  W. 
Francis  (Ind.  Eng.  Cheim,  1928,  20,  277— 2S2;  cf. 
Smith,  B.,  1927,  593). — Equations  have  been  derived 
for  the  free  energies  of  formation  of  methane. 
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ethane,  octane,  ethylene,  acetylene,  benzene,  toluene, 
naphthalene,  and  cyclohexane  as  functions  of  temper¬ 
ature.  Within  the  cracking  temperature  range  427— 
727°,  the  relation  is  practically  linear,  and  a  much- 
simplified  form  of  equation  may  be  employed.  In 
order  to  determine  the  true  stability  relations  between 
various  hydrocarbons  the  equations  are  plotted  with 
the  ordinates  reduced  to  free  energy  of  formation  per 
carbon  atom,  since  a  comparison  on  any  other  basis 
leads  to  erroneous  conclusions.  The  paraffin  hydro¬ 
carbon  lines  are  nearly  parallel,  those  of  aromatic 
hydrocarbons  have  a  much  lower  slope,  indicating 
the  smaller  decomposing  effect  of  temperature,  and 
whilst  that  of  ethylene  is  nearly  parallel  to  the  aromatic 
lines,  the  higher  olefine  lines  have  slopes  approxim¬ 
ating  to  those  of  the  paraffins.  Acetylene  is  the  only 
hydrocarbon  the  stability  of  which  is  increased  by 
temperature,  but  it  never  becomes  stable  with  respect 
to  its  elements.  Although  certain  reactions  which 
normally  would  be  accompanied  by  a  slight  increase 
in  free  energy  can  be  forced  to  proceed  under  pressure 
if  there  is  a  decrease  in  volume,  practical  pressures 
will  not  usually  overcome  an  unfavourable  free 
energy  change  of  more  than  5000  g.-cal.  According 
to  the  equations,  the  paraffins  and  the  higher  olefines 
are  the  only  hydrocarbons  which  are  thermo¬ 
dynamically  stable,  and  above  260°  methane  is  the 
only  thermodynamically  stable  hydrocarbon.  This, 
which  seems  inconsistent  with  ordinary  cracking 
reactions,  is  explained  by  the  fact  that  in  all  cracking 
operations  true  chemical  equilibrium  is  never  attained. 
The  polymerisation  of  olefines  should  be  possible  up 
to  about  500°,  and  would  be  favoured  still  more  in  the 
liquid  phase,  or  with  higher  pressures.  On  the  other 
hand,  free  energy  considerations  would  indicate  that 
the  condensation  of  methane  to  higher  hydrocarbons 
is  impossible.  The  polymerisation  of  methane, 
ethane,  etc.  by  ct- particles  is  not  in  contradiction  with 
this  conclusion,  for  in  this  case  the  energy  is  supplied 
by  the  a-particle  (cf.  Lind  and  Bar  dwell,  A.,  1926, 
1077).  The  formation  of  acetylene  from  methane 
could  take  place  only  at  very  high  temperatures,  when 
all  but  a  trace  of  acetylene  would  be  decomposed. 
Ho  paraffin  hydrocarbon  should  be  capable  of  direct 
condensation  to  a  higher  hydrocarbon,  but  lower  ones 
may  be  formed  simultaneously  with  higher  ones, 
since  there  is  then  no  change  in  free  energy.  The 
direct  removal  of  hydrogen  from  a  paraffin  to  form  an 
olefine  with  the  same  number  of  carbon  atoms  is 
possible  only  at  high  temperatures  and  to  a  limited 
extent.  The  synthesis  of  motor  fuel  from  water  gas  can 
take  place  only  below  about  450°.  W.  J.  Powell. 

Free  energies  o!  some  alcohols.  A.  W,  Francis 
(Ind.  Eng.  Cliem.,  1928,  20,  283—285;  cf.  preceding 
abstract). — Equations  for  the  free  energies  of  form¬ 
ation  of  methyl,  ethyl,  ?i-propyl,  tsopropyl,  ft-bufcyl, 
esobutyl,  terL-butyl,  active  amyl,  and  n-heptyl  alcohols 
been  derived  for  the  temperature  range  227 — 
4^7  .  The  results  show”  that  the  free  energy  associated 
with  the  dehydration  of  ethyl  alcohol  to  ethylene 
becomes  zero  at  about  207°,  *  W.  J.  Powell. 

Transformation  temperature  of  liquid  sulphur 
into  viscous  sulphur.  P.  Mon d ai n-Mo nval  and 
P.  Schneider  (Compt.  rend.,  1928, 186,  751—753).— 


The  temperature  at  which  sulphur  undergoes  internal 
transformation  (160°  for  pure  sulphur ;  see  A.,  1926, 
127)  lias  been  examined  viseosimctrieally.  The 
temperature  is  raised  by  the  addition  of  foreign 
substances  ( tripheny  1  methan o ,  naphthalene,  phenol, 
or  camphor)  up  to  a  limit  corresponding  with  the 
separation  of  a  new  phase  rich  in  the  added  sub¬ 
stance.  For  2%  solutions  the  rise  is  proportional  to 
the  molecular  concentration  of  the  added  substance. 
This  explains  the  absence  of  a  discontinuity  at  160° 
in  the  solubility  curves.  J.  Grant. 

Equilibrium  between  alcohols  and  salts.  II* 
E.  Lloyd,  0.  B.  Brown,  D.  G.  it.  Bonnell,  and  W.  J. 
Jones  (J.CJ3.,.  1928,  058 — 666).— In  continuation  of 
previous  work  (A.,  1926,  357),  measurements  have 
been  made  of  the  solubilities  of  cobalt  chloride  and 
bromide,  cadmium  chloride,  bromide,  and  iodide, 
cupric  chloride,  nickel  bromide,  magnesium  nitrate, 
calcium  nitrate,  ferric  chloride,  and  sodium  bromide 
in  both  methyl  and  ethyl  alcohols,  and  of  the  solu¬ 
bilities  of  lithium  chloride,  potassium  bromide, 
barium  nitrate,  calcium  iodide,  and  sodium  iodide 
in  methyl  alcohol.  In  addition,  the  solubilities  of 
cupric  chloride  in  n -propyl,  tsoamyl,  and  benzyl 
alcohols,  and  those  of  calcium  chloride  and  bromide 
in  -propyl,  ft- butyl,  ft- amyl,  isoamyl,  and  benzyl 
alcohols  have  been  measured.  The  composition  of 
the  solid  phases  and  the  dissociation  pressures  of  most 
of  the  alcoholates  were  determined.  Attention  is 
directed  to  the  decomposing  action  of  certain  salts  on 
the  alcohols.  For  example,  aluminium  chloride  when 
added  to  methyl  or  ethyl  alcohol  gives  an  immediate 
violent  evolution  of  hydrogen  chloride.  A  saturated 
solution  of  ferric  chloride  in  either  methyl  or  ethyl 
alcohol  at  temperatures  above  50°  yields  chloroform 
and  a  red  ferric  precipitate,  and  on  boiling  evolves 
hydrogen  chloride.  Below  50°,  there  is  evidence  of 
the  slow  formation  of  ethyl  chloride  in  the  ethyl - 
alcoholic  solution.  Traces  of  chloroform  are  pro¬ 
duced  when  a  saturated  solution  of  cupric  chloride  in 
ethyl  alcohol  is  boiled.  The  calculation  of  the 
affinities  of  salts  for  alcohols,  and  of  their  heats  of  com¬ 
bination,  from  the  dissociation  pressures  is  indicated. 
The  close  agreement  between  the  values  of  the  maxi¬ 
mum  work,  as  calculated  by  the  application  of  the 
van  dor  Waals  and  perfect  gas  equations,  is  noted, 
and  the  full  thermodynamic  expression  for  the 
maximum  work  is  given.  E.  S.  Hedges, 

Molybdenum  sulphides.  I.  Pressure  of 
sulphur  vapour  from  molybdenum  trisulphide. 
N.  Parravano  and  G.  Malquori  (Atti  R.  Accad. 
Lineei,  1928,  [vi],  7,  19— 22).— Direct  and  continuous 
measurement  may  bo  effected  hy  observing  the 
temperatures  at  which  the  vapour  pressure  is  equal 
to  that  of  sulphur  kept  at  a  fixed  temperature  (cf. 
Ruff  and  Graf,  A.,  1907,  ii,  947  ;  Matthies,  A.,  1906,  ii, 
663).  For  sulphur  at  217°,  237°,  and  249“,  this 
equality  occurs  with  cupric  sulphide  at  423*5°,  431*5°, 
and  439*5°,  respectively  (cf.  Allen  and  Lombard,  A., 
1917,  ii,  194),  The  emission  of  sulphur  vapour  from 
molybdenum  trisulphide  is  a  reversible  process,  the 
vapour  pressure  being  4*0  mm.  at  355  y  28*8  at  390  , 
and  178*6  at  418°;  the  log.  of  the  pressure  is  a  linear 
function  of  the  temperature.  T.  H.  Pope. 
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Molybdenum  sulphides,  II,  Equilibrium  of 
reduction  of  molybdenum  disulphide  by  hydro™ 
gen.  N.  Parka vano  and  G.  Malquori  (Atti  R. 
Accad.  Lincei,  1928,  [vi],  7,  109—112;  see  preceding 
abstract). — The  equilibrium  MoS2+ 2H2 2H2S + 
Mo  has  been  studied  between  805°  and  1100°  starting 
from  the  disulphide  and  hydrogen.  A  dynamic 
method  is  used  to  measure  the  ratios  pn #fpnt  for  each 
temperature  (cf.  Jellinek  and  Zakowski,  A,,  1925,  ii, 
401).  From  these  ratios  and  from  the  dissociation 
constant  of  hydrogen  sulphide  the  tension  of  molyb¬ 
denum  sulphide  is  calculated.  By  applying  the 
reaction  isochore  the  heat  of  the  reaction  is  obtained. 
The  values  are  —20,  —28,  and  —24  kg.-cal.  for  the 
temperature  ranges  805 — 910°,  910—1005°,  and 
1005—1100°,  respectively.  O.  J.  Walker. 

Formation  of  carbides  in  the  system  metal- 
carbon-oxygen,  G.  Meyer  and  F.  E.  C.  Scheffer 
(Rec.  trav.  chim.,  1928,  47,  401 — 405), — It  is  shown 
that  the  four  types  of  pressure-temperature  curves 
previously  described  (A,,  1927,  220;  R.,  1927,  546) 
for  the  systems  me  t  al-c arbon-oxygen  containing  a 
stable  carbide,  include  all  possible  equilibria.  From  a 
knowledge  of  the  values  of  the  heats  of  transformation, 
it  is  possible  to  decide  to  which  type  a  particular 
system  belongs.  The  system  nickel-carbon-oxygen 
has  been  studied  from  this  point  of  view. 

M.  S.  Burr. 

Alloys  of  sodium,  potassium,  cadmium,  and 
mercury.  E.  Janecke  (Z.  Meta-Ilk.,  1928,  20, 
113 — 117). — In  the  various  binary  and  ternary 
systems  of  the  metals  sodium,  potassium,  cadmium, 
and  mercury  the  following  compounds  have  been 
isolated  :  KHg,  golden-yellow  needles  (in.  p.  178°) ; 
KHg2  (m.  p.  178°);  IvHg3  (m.  p.  201°);  KIIg4  (tn.  p, 
182°) ;  KHg8,  isometric  crystals  (m.  p.  70°) ;  Na3Hg, 
glistening  silvery  scales  (m,  p.  67°);  NaHg,  needles 
with  reddish  lustre  (m.  p.  217°) ;  NaHg2,  silvery-white 
crystals  (m,  p.  349°) ;  Nallgj,  small  silvery  needles 
(m.  p.  155°) ;  Na2K  (decomp.  6-9°) ;  NaCd2  (m.  p. 
380°),  NaCd4  (in.  p.  355°),  KCd3,  needles  (m.  p.  above 
55(F)  NaKHg2  (m.  p.  188°),  and  NaCdHg  (m.  p.  325°), 
No  quaternary  compound  appears  to  exist.  Most  of 
the  above  compounds  form  eutectics  with  adjacent 
compounds  or  with  one  or  other  of  the  constituent 
metals.  The  equilibrium  diagrams  for  the  teniar}r 
systems  Na-Cd-Hg  and  Na-K-Hg  are  discussed. 

A.  R.  Powell. 

Production  of  vitriols.  III.  System  zinc 
sulphate-sulphuric  acid-water.  G.  Ague  and  F. 
Schimmel  (Z.  angew.  Chcm.,  1928,  41,  340—341 ;  cf. 
B.,  1927,  388). — The  solubility  of  zinc  sulphate  in 
aqueous  solutions  of  sulphuric  acid  at  —10°  to  39° 
has  been  measured,  the  results  showing  that  the 
solubility  is  considerably  depressed  by  the  acid. 
The  temperatures  of  transition  of  the  hoptahydrate 
into  the  hexahydrate  in  presence  of  varying  amounts 
of  sulphuric  acid  have  been  determined ;  some  f.-p. 
data  are  also  recorded.  R.  Cu thill. 

Systems  Cd(N03)2“HN03-H^0  ;  Zn(N03)2~ 

HN03-H20  ;  Mg(N(53)2-HN03-H20  at  20°.  G. 
Malquori  (Atti  R.  Accad.  Lincei,  1928,  [vi],  7,  146 — 
148). — From  a  study  of  the  solubility  curves  of  the 
nitrates  in  solutions  containing  nitric  acid  it  is  shown 


that  the  following  hydrates  can  exist  in  equilibrium 
with  solutions  containing  nitric  acid  up  to  the 
percentage  given  in  parentheses :  Cd(N03)2,4H20 
(52*95%),  Cd(N03)„,2Ho0  (60*01%),  Zn(N03),f6Ha0 
(3445%),  Zn(N03)2,4H20  (59*21%),  Mg(N03)2#6H20 
(49-12%).  O.  J.  Walker. 

Equilibrium  studies  on  alumina  and  ferric 
oxide,  and  on  combinations  of  these  with  mag« 
nesia  and  calcium  oxide.  W.  C.  Hansen  and 
L.  T.  Brownmiller  (Amer.  J.  Sci.,  1928,  [v],  15, 
225 — 242). — The  A- ray  diagram  of  aluminium  hydr¬ 
oxide  prepared  by  adding  ammonia  solution  to 
aluminium  chloride  and  drying  the  precipitate  at  110° 
is  the  same  as  that  of  the  hydroxide  obtained  by  the 
action  of  air  on  a  solution  of  sodium  alum  mate,  but 
is  different  from  the  gibbsite  diagram.  On  heating 
at  200 — 215°,  the  precipitated  hydroxide  becomes 
amorphous,  the  dehydration  curve  having  a  point 
of  inflexion  corresponding  with  the  loss  of  2  mols.  of 
water.  At  900—950°,  however,  a  new  form  appears 
which  is  probably  represented  by  Ullrich's  y-alumina 
(Norsk  Geol.  Tidsskr.,  1925,  8,  115),  and  at  1000°  the 
crystalline  form  slowly  becomes  that  of  corundum. 
Precipitated  ferric  hydroxide  dried  at  110°  is 
amorphous,  but  at  300°  it  passes  into  haematite. 
The  X-ray  diagrams  of  eo-precipitated  mixtures  of 
the  two  hydroxides  heated  at  1200°  show'  that 
haematite  dissolves  about  14%  of  corundum,  and 
corundum  also  dissolves  a  little  haematite.  A  cotn- 
pound,  4Ca0,2Mg0,Al203,Fe203l  has  been  prepared 
by  heating  a  mixture  of  magnesium,  oxide  with  the 
compound  4Ca0,Al203,Fe203  (this  vok,  367).  At 
1370°4:5o,  this  is  transformed  into  magnesium  oxide 
and  a  liquid.  The  compound  2Ca0,Mg0,Fe203, 
obtained  by  heating  a  mixture  of  calcium  carbonate 
with  magnesium  oxide  and  ferric  oxide,  decomposes 
in  a  similar  manner  at  141C)°±5i':.  The  following 
binar}r  systems  form  complete  series  of  solid  solutions, 
the  refractive  indices  of  which  have  been  determined  : 
4Ca0,2Mg0,AL03,Fe20,  with  4Ca0,AL03,Fe203,  or 
2Ca0,Mg0JFe203,  or  2Ca05Fe203 ;  2Ca0,Fe203  with 

2  OaO ,  Mg  0  ,Fe2 03 ,  or  4Ca0,Al203,Fe203.  Measure¬ 

ments  of  the  refractive  index  show'  that  up  to  2% 
of  the  alumina  in  the  compounds  3Ca0,Al203  and 
5Ca0,3AL203  may  be  replaced  by  ferric  oxide,  giving 
homogeneous  products.  R.  Cuthxll. 

Equilibria  in  the  ammonia-soda  process  under 
pressure,  B.  Neumann  and  R.  Domke  (Z.  Elektro- 
chem.,  1928, 34, 136—153). — An  apparatus  is  described 
for  the  determination  of  solubilities  at  pressures  up  to 

3  atm.  Equilibrium  diagrams  for  the  system  sodium 
chlor  ide-am  moni  u  m  h  yd  rogen  c  arbonate -water 
from  20°  to  40°  and  at  various  pressures  have  been 
obtained ;  the  results  are  discussed  with  reference  to 
increased  yields  in  the  technical  process. 

H.  F.  Gtllbe. 

Phase-rule  study  of  the  removal  of  sugar 
from  molasses,  I.  Ternary  system  strontium 
oxid e-sucr ose-water.  G.  Grube  and  M.  Nuss- 
raum  (Z.  Elektrocliem.,  1928,  34,  91—98), — The 
ternary  system  strontium  oxide-sucrose-water  has 
been  examined  at  eleven  temperatures  between  0°  and 
100°.  The  experimental  data  seem  to  show'  that 
8r0,9H20,  28r0,C12H220llJ  SrOAAAi.  “d 


C12H2.>011  exist  as  solid  phases.  Whilst  the  di- 
strontium  compound  can  exist  only  within  a  restricted 
region  above  90°,  the  remaining  solids  are  deposited 
from  solutions  of  appropriate  composition  at  all 
temperatures  between  0°  and  100°.  JL  S.  Carter, 

Heats  of  adsorption  of  certain  organic  vapours 
on  charcoal  at  25°,  J  N.  Pearce  and  L,  McKinley 
(J,  Physical  Chem.,  1928,  32,  300 — 370 ;  cf.  Lamb 
and  Coolidge,  A.,  1920,  ii,  471). — A  new  calorimetric 
method,  based  cm  that  described  by  Coolidge  (B.,  1924, 
359),  has  been  devised  to  measure  heats  of  adsorption 
at  various  temperatures.  Condensation  effects  are 
avoided  by  keeping  the  calorimeter  and  vapour  to  be 
adsorbed  at  the  same  temperature,  and  the  charcoal 
bulb  contains  a  tungsten  spiral  by  means  of  which  the 
heat  evolved  is  quickly  conducted  to  the  calorimetric 
liquid.  The  heats  of  adsorption  of  nine  vapours  on  a 
gas -free,  coconut-shell  charcoal,  activated  by  steam, 
have  been  measured  at  25°.  The  total  quantity  of 
heat  evolved  during  adsorption  is  definite  and  repro¬ 
ducible,  and  is  independent  of  the  mode  of  addition 
of  the  vapour  and  of  the  previous  history  of  the 
charcoal  provided  evacuation  at  550°  has  taken  place. 
Contrary  to  Lamb  and  Coolidge  (loc.  cU.)}  carbon 
tetrachloride  and  chloroform  did  not  reduce  the  heat 
evolved  when  a  given  quantity  of  vapour  was 
adsorbed  in  a  subsequent  run  on  the  same  sample  of 
charcoal,  The  results  for  each  vapour  can  be  repre¬ 
sented  by  equations  of  the  form  I-mP,  where  h  is 
the  heat  evolved  per  g.  of  charcoal  by  the  adsorption 
of  X  c.c.  (N.T.P.) ,  and  m  and  n  are  constants.  The 
value  of  n  is  always  less  than  unity  and  has  a  mean 
value  of  0*918  for  the  vapours  named  below.  The 
values  of  m  vary  more  widely  and  inversely  as  ni  and 
increase  with  temperature,  whilst  n  decreases.  The 
molecular  heats  of  adsorption  at  25°  in  kg.-eal,  are : 
ethyl  chloride  11*5,  carbon  disulphide  1245,  methyl 
alcohol  13*9,  acetone  14*4,  chloroform  14*5,  propyl 
chloride  15*4,  carbon  tetrachloride  15*4,  benzene  15*7, 
and  ether  15-8,  which  are  in  good  agreement  with 
the  values  found  at  0°  by  Lamb  and  Coolidge  (toe.  cit .). 
The  relation  between  the  heats  of  adsorption  and  of 
compression  is  discussed.  L.  S.  Theobald. 

Electrochemical  behaviour  of  acetylene.  R. 
Muller  and  H.  Khmktotller  (Z.  Elektroehem,, 
1928,  34,  70—74). — The  saturated  solutions  of 
acetylene  in  acetone  at  18°  and  25°  are  about  0*82 


various  conditions  yielded  results  which  are  difficult 
to  interpret,  but  which  suggest  the  re-dissolution  of 
some  of  the  products  of  electrolysis  or  their 
participation  in  secondary  processes.  On  prolonged 
electrolysis  hydrogen  is  evolved  at  the  cathode, 
whilst  the  anode  becomes  coated  with  a  yellowish- 
brown  deposit.  The  solution  gradually  becomes 
yellow  and  on  evaporation  a  brown,  viscid  liquid  of 
unknown  composition  is  obtained,  J.  3.  Carter. 

Theoretical  [electrode)  potential  of  the 
alkaline-earth  metals.  G.  Devoto  (Z.  Elektro¬ 
ehem.,  1928,  34,  19 — 22). — From  data  for  the  decrease 
of  free  energy  accompanying  certain  reactions  and 
from  values  of  solubility  products,  the  following 
values  for  normal  electrode  potentials  at  25°  have 
been  calculated  :  Ca|Ca*\  2*90 d* 0*02 ;  Sr|Sr’\  2-945 ± 
0*05 ;  Ba|Ba#\  2-96±<M>5;  Mg|Mg~,  2*354-0*05. 
These  values  are  all  higher  than  those  obtained  from 
measurements  of  the  decomposition  voltage  of  fused 
salts.  The  probable  sequence  of  elements  in  the 
electrochemical  series  now  becomes  Ba,  Li,  Sr,  Rb, 
K,  Ca,  Na,  Mg,  H,  J.  T.  Ellingham. 

Theoretical  potentials  of  sodium,  potassium, 
and  calcium.  P.  Drossbach  (Z.  Elektroehem., 
1928,  34,  205 — 211 ;  cf.  A.,  1927,  421). —Theoretical. 
The  potentials  of  sodium ,  potassium,  and  calcium  are 
calculated  as  —2*52^0*02,  — 2*73+6*02,  and  approx¬ 
imately  —  3*03  volt,  respectively.  The  method  of 
calculation  is  fully  described.  H.  Ingleson. 

Temperature  coefficient  of  the  electrode 
potential  of  OTiV-ealomel  electrode.  Y.  Katsu 
(J.  Biophys,,  1927,  2,  95—107 ;  see  this  vol.,  478).— 
Measurements  were  made  between  13°  and  43°  of  the 
P.D.  (Eq)  of  the  0*1  A- calomel  electrode  against  the 
normal  hydrogen  electrode,  by  an  indirect  method 
involving  the  cell  Pt|H2(l  atm. )| butyric  acid  (0TJf)|| 
KC1  (0  *  1 M  )HgCl  Hg,  using  Bj  err  urn's  method  for  the 
elimination  of  the  diffusion  potential.  The  pu  value 
of  the  acid  solution  was  obtained  from  the  dissociation 
constant  and  the  value  of  E0  derived  from  the  relation 
pa -  (E - 1^)0*000 1 983T,  E  being  the  E.M.F.  of  the 
cell.  The  temperature  coefficient  of  E0  is  given  by 
the  empirical  equation  (E0)t—  (E0) 3  * 0*000001(Z2+ 

541“  1296).  The  author's  results  are  in  good  agree¬ 
ment  with  the  values  given  by  Sorensen,  Lewis,  and 
Clark.  EL  Ingleson. 


and  0*604/,  respectively.  Solutions  of  acetylene  in 
acetone  contain  small  quantities  of  hydrogen  ions 
produced  in  accordance  with  C2H2  - —  H*+C2H/  and 
U2H2  _  2H*+(V\  It  is  probable,  however,  that  the 
ions,  especially  C2",  form  complexes  with  the  solvent 
or  with  undissociated  acetylene.  Measurements  of 
ttm  electrical  conductivities  at  25°  show  that  the 
molecular  conductivity  is  minimal  at  about  t;=7, 
1  he  electrode  Ag|AgN03  in  acetone  shows  a  fairly 
constant  potential,  but  measurements  of  the  E.M.F. 
ot  Ptf  quinhydrone  (0*0051/  )C2H2|  AgN  Os|  Ag,  and 
Ttj02H2|AgN03|Ag  showed  no  simple  variation  with 
fue  acetylene  concentration.  The  E.M.F.  of  tiie 
ce"s  C( C2H2 1 AgN 03  j  Ag ,  however,  were  in  qualitative 
agreement  with  the  Nernst  formula,  suggesting  an 
equilibrium  between  carbon  and  carbon  ions. 
Electrolysis  of  acetone  solutions  of  acetylene  under 


Physical  interpretation  of  electrolytic  solu¬ 
tion  potentials.  A.  von  Hipped  (Z.  Physik,  1927, 
45,  471 — 475).— From  the  consideration  of  a  thermo¬ 
dynamic  cycle  involving  quantities  associated  with 
the  electrolytic  transfer  of  metals  in  a  solution  from 
anode  to  cathode  the  following  expression  has  been 
derived  for  the  potential,  i?,  of  a  normal  calomel 
electrode:  /£= IF— S'— I— fag*  In  this  expression 
IF  is  the  work  corresponding  with  the  hydration  of 
the  metal  ions,  S'  is  connected  with  the  heat  of 


sublimation,  S}  of  the  metal  by  the  relation  S'—S- f* 
D~HI2?jP,  where  D  is  a  work  term  due  to  the  diffusion 
ions,  I  is  the  ionisation  potential  of  the  metal,  and 

6ns  is  the  work  of  removing  an  electron  from  the  metal. 

R  W  Lt 


Potential  difference  between  two  solutions. 

M.  Planck  (Sitzungsber.  Preuss.  Akad.  Wiss.  Berlin, 


482 


BRITISH  CHEMICAL  ABSTRACTS. — . 


1927,  285 — 288). — The  author’s  formula  (A.,  1890,  ii, 

1355)  for  the  diffusion  potential  between  two  dilute 
solutions  of  different  electrolytes  has  been  compared 
by  reference  to  the  data  of  Biiclii  (A.,  1924,  ii,  744) 
with  that  derived  by  Henderson  (A.,  1907,  ii,  426; 
1908,  ii,  655),  and  the  result  is  in  favour  of  the  latter. 
The  difference  may  be  due  to  the  fact  that,  in  Buchbs 
experiments,  no  attempt  was  made  to  prevent  con¬ 
vection  and  the  potential  was  not  measured  immedi¬ 
ately  after  contact  of  the  two  solutions,  but  some 
time  later.  The  possibility  of  investigating  experi¬ 
mentally  the  difference  between  the  two  formulae  is 
discussed,  M.  S.  Burr, 

Theory  of  galvanic  cells.  N,  Isgarischev  (Z. 
Elektrochem.,  1928,  34,  128—129). — An  attempt  has 
been  made  to  determine  the  individual  factors  which 
cause  the  production  of  electric  energy  in  a  galvanic 
cell;  the  views  put  forward  are  substantially  sup¬ 
ported  by  data  in  the  literature,  but  the  need  for 
accurate  E.M.F.  determinations  is  emphasised. 

H.  F.  Gillbe. 

Transition  cells  of  the  sixth  class.  E.  Cohen 
and  E.  J.  Joss  (J.  Artier.  Chem.  Soc.,  1928,  50,  727 — 
733) — The  E.M.F.  of  the  cell  Ag(s),AgI{s)j 
AgI(c1),PbI2(c2),CaGh,6H20(^)|PbG)  is  measured 
between  120°  and  170°.  This  is  a  transition  cell  of 
the  sixth  class,  the  depolariser  having  a  transition 
point.  The  graph  of  E.M.F.  against  i  consists  of  the 
two  straight  lines  I?=OT87O+O-0OO566£  and  E= 
0*2062+0*0004351,  which  intersect  at  the  transition 
temperature  of  the  silver  iodide,  viz.,  146*6°.  From 
the  gradients  of  these  lines  the  heat  liberated  in  the 
reaction  Agl ( p )  — *-> Agl ( « )  is  1270  g.-cal. 

"S.  K.  Tweedy. 

Reduction  potential  of  selenium  and  the 
energy  of  aqueous  selenous  acid.  H.  F.  Schott, 
E.  H.  Swift,  and  I).  M.  Yost  (J.  Amer,  Chem.  Soc., 

1928,  50,  721 — 727). — The  equilibrium  Se(s)4-2I2(s)+ 

3Ii20(/)=H2Se03(aq.)+4H*+4I/  is  investigated  at 
25°,  The  constant  [HBSe03]atr  X  af ,  where  a  represents 
activity  and  [H2Se03]  the  molality  of  the  undecom- 
posed  selenous  acid,  is  T46  X 10”14,  whence  the 
reduction  potential  of  the  reaction  Se(black)  + 
3H20(^)=H2Sc03+4H‘+4©  is  — 0*740  volt.  The 
standard  free  energies  at  25°  of  H0Se03,  HSe03',  and 
SeQ3"  at  IM  are  -101,360,  -97,850,  and  —87,890 
g.-cal.,  respectively.  S.  K.  Tweedy. 

Reduction  potentials  of  maleic  and  fumaric 
acids  by  the  dropping  mercury  electrode.  P. 
Hekasymenko  [with  Z.  Tyvokuk]  (Z.  Elektrochem., 
1928,  34,  74 — 78). — Using  the  polarograph  described 
by  Heyrovsky  and  Shikata  (A.,  1925,  ii,  674),  reduction 
potentials  can  be  determined  with  considerable 
accuracy.  On  electrolysis  of  solutions  of  maleic  and 
fumaric  acids  the  undissociated  acid  only  is  reduced. 
The  normal  reduction,  potentials  of  the  two  acids  are 
identical  within  the  limits  of  experimental  error 
(ec=  —0*425  volt  against  the  normal  calomel  electrode). 
The  polarisation  curves  for  maleic  acid  show  a 
maximum,  repressed  in  presence  of  indifferent  salts. 

J.  S,  Carter. 

P otentiometr ic  analysis  of  electrolytes.  L.  de 
Brouckere  (Bull.  Soc.  chilli.  Relg.,  1928,  37,  103 — 
110), — A  cell  of  the  type  M  |cM  A  (I )  |  KB  ( 1 1 1 )  |#MA(  II}  [M 


is  used,  II  containing  the  solution  x  to  be  studied. 
In  I  is  placed  a  solution  of  known  concentration  ox. 
This  solution  is  gradually  diluted  and  the  E.M.F.  of 
the  cell  for  each  concentration  measured.  By  extra¬ 
polation  of  the  values  so  obtained,  it  is  possible  to 
determine  the  concentration  of  I  at  which  the  cell 
gives  no  E.M.F.,  i.e.,  c—z.  Solutions  of  cupric 
chloride,  cadmium  sulphate,  and  sodium  chloride 
of  concentrations  from  10_1  to  10"1  g.-equiv.  per  litre 
have  been  analysed  with  an  accuracy  of  1 — 2%.  At 
higher  dilutions  the  results  are  less  trustworthy.  A 
more  convenient  although  less  accurate  method  is  to 
measure  the  point  of  zero  E.M.F.  directly.  The 
results  obtained  are  consistent  to  within  5%. 

F.  J.  Wilkins. 

Hydrogen  overvoltage  and  the  reduction  of 
oxalic  acid  at  mercury  cathodes.  P.  Herasy- 
MENKO  (Z.  Elektrochem.,  1928,  34,  129 — 136). — 
The  relationship  between  the  mercury  cathode 
potential  e  necessary  for  hydrogen  evolution  and  the 
hydrogen -ion  concentration,  expressed  by  the  equation 
2RT  log  [H']/F}  has  been  confirmed  experimentally, 
and  is  explained  on  the  basis  of  Heyrovsky’s  theory 
of  overvoltage  by  assuming  a  three -stage  mechanism 
at  the  cathode,  viz.,  H’+e — xH ;  H+e — yH7 ;  and 

H*+H' - xH2.  The  evolution  of  hydrogen  is  thus 

catalysed  by  hydrogen  ions,  and  the  relatively  great 
influence  of  temperature  on  the  cathode  potential  is 
probably  due  to  an  increase  of  this  catalytic  activity. 
The  mechanism  of  the  cathodic  reduction  of  oxalic 
acid  is  bound  up  with  the  question  of  hydrogen  over¬ 
voltage.  The  assumptions  are  made  that  undis¬ 
sociated  oxalic  acid  forms  with  the  hydrogen  ion 
the  complex  H‘,4(G02H)2,  and  that  the  velocity  of 
reduction  is  proportional  to  the  surface  concentration 
of  this  complex  and  of  negatively-charged  hydrogen 
ions.  The  normal  reduction  potential  of  oxalic  acid 
at  a  mercury  cathode  is  —0*606+0*007  volt. 

H.  F.  Gillbe. 

Relation  between  the  chemical  behaviour  and 
overvoltage  of  metals.  E.  Liebreich  {Korrosion 
u.  Mctallschutz,  1927,  3,  79 — 82 ;  Chem.  Zentr.,  1927, 
ii,  386 — 3S7). — With  current  intensities  not  great 
enough  to  effect  the  permanent  decomposition  of 
water  there  is  a  domain  of  potential  in  which  the 
metals  tend  to  pass  into  solution.  Experiments  with 
aluminium,  nickel,  copper,  silver,  gold,  platinum, 
and  palladium  in  0*1%  sulphuric  acid  show  that  even 
with  the  noble  metals  there  is  a  brief  period  of  oxide 
formation  with  wTeak  cathodic  polarisation.  The 
retardation  of  hydrogen  production  depends  on  the 
ease  with  winch  oxide  is  formed  at  the  surface. 
Overvoltage  values  provide  a  measure  of  the  ease  of 
superficial  oxidation  of  the  metals. 

A.  A.  Eldridge. 

Effect  of  pressure  on  the  voltage  required  for 
the  electrolytic  decomposition  of  water  at  con¬ 
stant  temperature.  C.  F.  Holms oe  (Z.  Elektro¬ 
chem.,  1928,  34,  67— 68).— An  apparatus  is  described 
for  investigating  the  effect  of  pressure  on  the  relation 
between  voltage  and  current  density  in  electrolysis. 
Experiments  with  sodium  hydroxide  solution  (oW 
1*16)  at  19*  1°  and  at  pressures  of  about  1,  50,  and 
100  atm.  indicate  that  the  voltage  required  to  produce 
a  given  current  density  (between  1-25  and  8  amp. /dm.2) 
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is  independent  of  the  pressure  within  the  limits  of 
experimental  error.  H.  J.  T.  Ellingham. 

Contact  electricity,  thermo-electricity,  and 
cohesion  pressure.  II.  yon  Dallwitz- Wegner 
(Z.  Elektrochem.,  1928,  34,  42— 49) —Values  of  the 
cohesion  pressure,  Ki  of  various  substances  at  0°  and 
100°  are  calculated  from  the  relation,  K  =  84*ld[(l  + 
ai)ja]/M>  where  density,  If  =  mol.  wt.f  ^temper¬ 
ature,  and  a — coefficient  of  cubical  expansion.  For 
solids,  the  values  of  K  range  from  13  x  106  for  diamond 
to  56*5  x  103  for  lead  at  0°,  the  sequence  of  the  various 
substances  corresponding  with  the  order  of  hardness. 
For  mercury  at  0°,  fi  — 31  X  103.  The  relation  of  the 
cohesion  pressure  to  contact  electricity  and  thermo¬ 
electricity  is  discussed,  and  an  equation  is  developed 
whereby  the  E.M.F.  of  a  thermo-element  with  a 
temperature  difference  of  100°  between  the  hot  and 
cold  junctions  can  be  calculated  from  the  cohesion 
pressure  data.  For  a  platinum-si Iver  element  satis¬ 
factory  agreement  is  obtained  with  the  observed 
value,  but  for  many  thermo-elements  there  are 
notable  discrepancies.  These  discrepancies  are 
attributed  to  the  fact  that  small  amounts  of  impurities 
in  the  metals  can  have  a  large  effect  on  the  E.M.F. 
and  on  Ks  so  that  agreement  can  be  expected  only  if 
K  is  determined  for  the  particular  samples  of  metal 
used  in  the  thermo -element,  H.  J.  T.  Ellingham. 

Cathodic  overvoltage*  E.  Lierreich  and  W, 
Wiederholt  (Z.  Elektrochem,,  1928,  34,  28 — 41). — 
In  continuation  of  previous  work  (A.,  1925,  ii,  44, 
404),  the  course  of  current-potential  curves  has  been 
determined  for  the  cathodic  and  anodic  polarisation 
of  electrodes  of  copper,  silver,  gold,  platinum, 
palladium,  graphite,  and  amorphous  carbon  in  0-02JV- 
sulphurie  acid  and  for  copper  and  silver  electrodes  in 
0*02JV-sodium  hydroxide.  With  increasing  cathodic 
polarisation,  all  the  metals  exhibit  an  “  activation 
period  ”  before  hydrogen  evolution  begins.  During 
this  period,  the  metal  becomes  coated  with  a  thin 
film  of  hydroxide  or  basic  salt  which  hinders  the 
evolution  of  hydrogen,  either  mechanically,  or  by 
consuming  it  in  reduction  processes.  The  hydrogen 
overvoltage  of  the  metals  is ,  regarded  as  being 
essentially  determined  by  this  film  formation.  The 
formation  of  the  film  itself  is  attributed  to  the  reaction 
of  the  metal  with  the  hydroxyl  ions  liberated  in  its 
immediate  neighbourhood  by  the  initial  discharge 
of  hydrogen  ions  to  form  hydrogen  which  is  occluded 
in  or  adsorbed  by  the  metal.  Amorphous  carbon 
exhibits  no  activation  period  and  graphite  scarcely 
any.  In  these  cases  the  hydrogen  overvoltage  is 
attributed  to  the  formation  of  gaseous  hydrocarbons 
and  the  occlusion  of  these  gases  and  of  hydrogen  in 
the  electrode.  It  is  suggested  that  the  hydrogen 
overvoltage  of  metals  is  intimately  connected  with 
their  capacity  for  becoming  coated  with  a  more  or 
less  adherent  film  of  the  type  which  is  associated  with 
passivity  phenomena.  H.  J.  T.  Ellingham. 

Valency  of  chromiixrn  in  its  deposition  from 
aqueous  solutions  of  chromic  acid.  E.  Lierreich 
(Z.  Elektrochem.,  1928,  34,  41 — 42). — Whereas  the 
data  obtained  by  Stscherbakov  and  Essin  (A.,  1927, 
839)  for  current  efficiencies  in  the  electrolysis  of 
chromic  acid  solutions  containing  a  high  concentration 


of  sulphuric  acid  correspond  with  the  formation  of 
chromium  by  discharge  of  chromic  ions,  the  data  for 
solutions  weaker  in  sulphuric  acid  are  in  better 
agreement  with  the  view  that  the  metal  is  formed  by 
discharge  of  chromous  ions.  H.  J.  T.  Ellingham. 

Quantum  theory  of  quasi-unimolecular  gas 
reactions.  O.  K.  Rice  (Proc.  Nat.  Acad,  Sci.,  1928, 
14,  113—118;  cf.  A.,  1927,  833 ) . — Theoretical . 
The  way  in  which  the  reaction  rate  falls  with  pressure 
in  the  case  of  gas  reactions  which  are  imimolecular 
and  the  motions  of  the  molecules  are  quantised,  is 
investigated.  W.  E.  Downey. 

Influence  of  temperature  on  the  formation  of 
the  explosion  wave.  P.  Lapfitte  (Compt.  rend., 
1928,  186,  951 — 953). — The  author’s  method  (A., 

1926,  913)  has  shown  that  for  atmospheric  pressure,  * 
and  temperatures  up  to  350°,  a  rise  of  the  temperature 
at  which  the  gas  mixtures  (2H2+02)  and  (CH4+202) 
are  exploded  by  an  electric  spark  produces  the  same 
effect  as  dilution  of  the  initial  mixture  by  an  inert 
gas,  f.e.,  tho  formation  of  the  explosion  wave  is 
retarded,  and  the  luminosity,  noise,  and  intensity  of 
the  explosion  are  decreased.  In  both  cases,  an 
increase  in  pressure  (loc.  cit.)  or  of  density  facilitates 
the  formation  of  the  explosion  wave.  J.  Grant. 

Kinetics  of  the  combination  of  hydrogen  and 
oxygen.  C.  N.  Hinshelwood  and  H.  W.  Thompson 
(Proc.  Roy.  Soe.,  1928,  A,  118,  170 — 183). — The 
whole  course  of  the  gaseous  reaction  between  hydrogen 
and  oxygen  has  been  examined  by  a  static  method  at 
constant  temperature  and  volume  over  a  range  of 
temperature  from  the  region  where  the  reaction  is 
undoubtedly  a  heterogeneous  surface  reaction  to  near 
the  point  at  which  the  combination  ceases  to  be 
isothermal  and  passes  into  explosion.  The  apparatus 
was  essentially  the  same  as  that  previously  described 
(cf.  A.,  1924,  ii,  251).  At  temperatures  below  or  not 
much  above  500°,  the  reaction  is  approximately  of 
the  first  order,  in  agreement  with  the  results  of  Bone 
and  Wheeler  (Phil.  Trans.,  1906,  A,  206,  1).  It  is 
greatly  accelerated  by  the  presence  of  powdered 
silica  in  the  bulb,  and  somewhat  retarded  by  the 
presence  of  steam.  From  about  520°  to  530°  a 
reaction  comes  into  prominence  which  is  quite  different 
from  the  low -temperature  reaction.  A  definite  order 
cannot  bo  assigned  to  the  reaction,  for  the  apparent 
order  tends  to  increase  with  pressure  and  with  rise 
of  temperature,  but  on  the  average,  the  influence*  of 
pressure  between  540°  and  560°  is  roughly  character¬ 
istic  of  a  fourth -order  reaction.  It  is  strongly  auto- 
catalysed  by  steam  and  has  a  high  temperature 
coefficient.  At  high  temperatures  the  normal  positive 
catalytic  effect  of  the  walls  of  the  reaction  chamber 
is  replaced  by  a  negative  effect,  which  may  be  due  to 
the  catalytic  destruction  of  an  autocatalyst  for 
the  principal  reaction  (cf.  Egerton  and  Gates,  B., 

1927,  738),  or  to  the  interruption  of  “reaction-chains ” 

(cf.  Christiansen,  A.,  1924,  ii,  242),  or  to  a  com¬ 
bination  of  both  causes.  It  is  suggested  that  the 
high -order  reaction  is  the  true  gas  reaction  between 
hydrogen  and  oxygen.  L.  L.  Bircumshaw . 

Oxidation  of  phosphorus  vapour  at  low  pres¬ 
sures-  N.  Semenov  (Z.  Physik,  1927,  46,  109 
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131). — The  oxidation  of  phosphorus  vapour  at  low 
pressures  has  been  re-examined  in  the  light  of  Roden - 
gfcein's  criticisms  (A.,  1927,  326)  on  the  work  of 
Chariton  and  Walta  {ibid.,  122),  Whilst  the  com¬ 
ments  on  technique  are  admitted,  the  conclusions  of 
Bodenstein  arc  held  to  be  false.  It  has  been  estab¬ 
lished  that  there  is  a  critical  oxygen  pressure  below 
which  the  oxidation  of  phosphorus  vapour  is  im¬ 
measurably  slow;  this  critical  pressure  depends  on 
the  partial  pressure  of  phosphorus  vapour,  the  partial 
pressure  of  admixed  argon,  the  diameter  of  the 
reaction  vessel,  and  on  the  temperature.  It  is  held 
that  a  chain  reaction  takes  place  and  that  the  walls 
of  the  containing  vessel  de-aetivato  active  molecules 
which  come  in  contact  with  the  walls. 

R.  W,  Lunt. 

Theories  of  unimolecular  gas  reactions  at  low 
pressures,  II.  0.  K.  Rice  and  H.  C.  Rams- 
verger  (J.  Amer.  Chem.  Soc,,  1928,  50,  617 — 620). — 
The  thermal  decomposition  of  azomethane  occurs  in 
accordance  with  the  second  reaction-rate  theory 
outlined  previously  (A.,  1927,  833).  A  brief  dis¬ 
cussion  is  given.  The  thermal  decomposition  of 
ethyl  ether  (Hinsheiwood,  A.,  1927,  212)  fits  the 
second  theorv  better  than  the  first. 

S.  K.  Tweedy. 

Decomposition  of  azoisopropane.  A  homo¬ 
geneous  unimolecular  reaction,  H.  C.  Rams- 
perger  (J.  Amer.  Chem.  Soc.,  1928,  50,  714—721). — 
The  thermal  decomposition  of  azoisopropane  between 
the  initial  pressures  of  4-6  and  0-025  cm.  and  at  tem- 
peratures  between  250°  and  290°  is  a  homogeneous 
unimolecular  reaction  (ef.  A.,  1927,  425),  The 

velocity  coefficient  (in  terms  of  pressure)  is  5-6  X 
10 13  x  c40*000  nr>  even  at  low  pressures ;  the  second 
theory  of  Rice  and  Ramsperger  (A.,  1927,  833) 
requires  this  coefficient  to  become  smaller  below  0*025 
cm,  if  the  azotsojiropane  molecule  has  45—50  “  degrees 
of  freedom/'  and  the  specific  heat  of  the  gas  is  probably 
large  enough  to  permit  this  high  number.  The 
results  are-  discussed  in  relation  to  collision  theories  of 
reaction  rate.  S.  K.  Tweedy, 

Phenomena  of  inertia  and  chemical  reactions, 
E.  Pitxeddtj  (Gazzetta,  1928,  58,  95—103).— 
Previous  work  oil  chemical  reactions  in  aqueous 
solution  which  show  a  period  of  induction  is  discussed, 
viz.,  the  action  of  sulphurous  acid  on  iodic  acid  and 
of  mercuric  chloride  on  sodium  hydrogen  carbonate. 
It  is  concluded  that  such  phenomena  can  be  explained 
only  by  assuming  that  in  all  chemical  processes  there 
is  an  initial  period  of  retardation,  which  under  ordinary 
conditions  is  generally  very  short.  In  order  to  show 
the  existence  of  induction  periods  in  simpler  systems 
the  precipitation  of  the  sulphates  of  the  alkaline -earth 
metals  and  of  sulphur  from  sodium  thiosulphate  by 
means  of  sulphuric  acid  has  been  studied  under 
varying  conditions  of  temperature  and  of  concentration. 
The  induction  period  shown  by  these  reactions 
decreases  with  a  rise  of  temperature  or  an  increase  of 
concentration.  O.  J.  Walker. 

Kinetics  of  the  reaction  between  iodine  and 
potassium  nitrite  in  light  and  darkness.  A. 
Eerthoud  and  W.  Berger  (Helv.  Chim.  Acta,  1928. 
11,  354 — 363) . — Since  iodine  in  presence  of  potassium 


nitrite  cannot  be  directly  titrated  with  sodium 
thiosulphate  (cf.  this  vok,  486)  the  data  of  Dinar  and 
co-workers  (A.,  1924,  ii,  466 ;  1926,  252)  regarding  the 
kinetics  of  the  reaction  KN 02 + 12 + H2 O  — x  K N Oa -r 
2HI  are  without  value.  The-  kinetics  of  the  thermal 
and  photochemical  reactions  have  now  been  in¬ 
vestigated  under  conditions  precluding  the  develop¬ 
ment  of  acidity  during  the  course  of  the  reaction. 
Iodine  was  determined  by  titration  with  sodium 
arsenite.  The  experimental  numbers  obtained  in  a 
study  of  the  photochemical  reaction  suggest  for  the 
predominating  scheme:  (i)  L>-(~7iv— >21 ;  (ii)  21+ 
BLjO — >HIO+I'+H* ;  ( hi ) IIIO  + 1'- — -> R +  011' ;  (iv) 
HIO+N(y — ->NCy +H*+r ;  (v)  I2+r=I3f.  The 
photochemical  reaction  follows  the  Grotthus-Draper 
law.  When  the  absorption  of  light  is  small  the  reaction 
rates  observed  under  the  experimental  conditions  are 
fairly  satisfactorily  represented  by  the  relation 
-~d[I2]fdi = H0[KI3]  [KN02]/[KI]  ( [K  I] + 6[KN  02] ) , 
w  here  k  and  b  are  constants  and  IQ  is  the  light  intensity. 
A  similar  scheme  holds  for  the  thermal  reaction  save 
that  reactions  (i)  and  (ii)  are  replaced  by  the  process- 
I2+H20 — xHIO+r+H*.  The  rate  of  disappearance 
of  iodine  is  then  represented  by  an  expression  differing 
from  the  preceding  only  by  the  absence  of  the 
quantity  1Q.  J.  S,  Carter. 

Velocity  of  ionic  reactions.  Ill,  R.  N.  J. 
Saal  (Rec.  trav.  chim.,  1928,  47,  385 — 396). — By  the 
oxidation  potential  method  previously  described 
(this  vok,  248,  373),  the  velocity  coefficient  of  the 
bimolecular  reaction  between  ferrous  and  persulphate 
ions  has  been  determined  in  different  concentrations 
of  potassium  chloride,  magnesium  chloride,  and 
magnesium  sulphate.  Practically  the  same  values 
were  obtained  with  equivalent  concentrations  of  excess 
of  neutral  salt.  This  is  not  in  accordance  with  theory 
and  might  be  ascribed  to  the  accelerating  influence 
of  the  magnesium  ion.  It  is  shown  that  the  catalytic 
influence  of  iron  salts  on  the  reaction  between  per¬ 
sulphate  and  iodine,  observed  by  von  Kiss  and  von 
Zomborv  (A.,  1927,  032),  cannot  be  wholly  explained 
by  the  reactions  2Fc*+SoOs" — x2Fe‘"+2S04  and 
2Fe"“‘+2I' — x2Fe“  -j- 12.  The  amount  of  iodine  formed 
by  catalysis,  as  calculated  from  the  coefficients  of 
these  reactions,  is  much  smaller  than  that  found  by 
experiment.  The  velocity  coefficient  of  the  bi¬ 
molecular  reaction  I2+Fc(CN)6""  has  been  determined 
in  the  presence  of  0-1  and  lA-potassium  chloride,  and 
the  latter  is  found  to  have  a  strong  retarding  action 
which  is  not  in  accordance  with  Bronstcd’s  theory. 

M.  S.  Burr. 

Action  of  bromine  on  formaldehyde.  F.  E.  C. 
Scheffer  and  N.  B.  van  Went  (Bee.  trav.  chim., 
1928,  47,  406 — 414). — The  rate  of  reaction  of  bromine 
with  formaldehyde  can  best  be  explained  by  supposing 
that  formic  acid  is  obtained  as  an  intermediate  product 
and  that  only  the  dissociated  fraction  of  this  acid 
reacts  with  bromine  (cf.  Bognar,  A.,  1910,  ii,  282). 
If  kt  is  the  velocity  coefficient  at  25°  of  the  reaction 
H0H0+Br2+H20->HC02H+2H,+2Br'  and  1%  that 
of  the  reaction  HC02/+Br2™>C02+Hs+2Brk  it  has 
been  shown  that,  on  the  assumption  that  the  ionic 
dissociation  constant  of  formic  acid  at  25°  is  2*14  X 10+ 
fc3=  1-0  X  10+.  The  simultaneous  reactions  can  only 
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be  studied  quantitatively  provided  that  the  quantity 
of  formaldehyde  which  reacts  is  small  compared  with 
the  total  quantity  present,  and  also  that  a  certain 
amount  of  hydrobromic  acid  is  present  at  the  be¬ 
ginning.  SL  S.  Bure. 

Decomposition  of  p-phene  tylca rb ami de  when 
heated  in  aqueous  solution.  K.  Taufel,  C,  Wag¬ 
ner,  and  H.  Dunwald  (Z.  Elektrochem.,  1928,  34, 
115— 127).— When  heated  in  aqueous  solution  at 
100°  p-phenetylearbamide  breaks  down  primarily 
into  p-phenetidine  and  cyanic  acid  and  into  jrnphenetyl- 
earbimide  and  ammonia.  The  cyanic  acid  and 
^-phenetylcar bim ide  undergo  hydrolysis  to  ammonia, 
carbon  dioxide,  and  p-plienetidine.  In  acetic  acid 
solution,  at  a  certain  concentration  of  p-phenetidine, 
di-p-phenetylcarbamide  is  formed.  The  velocity  of 
the  primary  decomposition  is  considerably  reduced 
by  the  presence  of  ammonia*  The  acid  dissociation 
constant  of  the  cyanic  acid,  determined  by  colori¬ 
metric  measurements,  is  2*2  X 10"4,  whilst  the  basic 
dissociation  constant*  of  p-phenetidine,  determined 
conductimetrically,  is  about  8  X 10™°,  The  hydrolysis 
of  the  cyanate  ion  in  alkaline  solution  is  approximately 
unimolecular,  being  scarcely  influenced  by  the 
hydroxyl -ion  concentration ;  the  velocity  coefficient 
at  100°,  time  being  expressed  in  minutes,  is  0*0028. 
The  indoplienol  reaction  cannot  be  applied  for  the 
detection  of  p-aminophenol  in  urine  if  p-phenetidine 
or  its  derivatives  bo  present,  since  secondary  p-amino- 
phenols  are  then  produced  on  heating  with  concentrated 
sulphuric  acid.  H.  F.  Gillbe. 

Decomposition  of  cliacetone  alcohol  by  weaker 
bases,  G.  Aicbrlof  (J.  Amer.  Chem.  Soc.,  1928, 
50,  733— 744).— The  decomposition  velocity  at  25° 
of  diacetone  alcohol  in  sodium  chloride  and  sodium 
sulphate  solutions  of  weak  bases  is  recorded.  The 
following  dissociation  constants  are  calculated  ( X  10s) : 
ammonia,  1*85  (reference  value) ;  methylamine,  350; 
dimethylamine,  97  ;  tri methylamine,  6*5 ;  ethylaminc 
and  diethylamine,  130 ;  triethylamine,  63.  It  is 
considered  that  the  values  for  the  stronger  bases  are 
more  accurate  than  those  previously  recorded.  The 
above  decomposition  velocity  seems  to  be  proportional 
to  the  mean  activity  of  the  hydroxides  and  not  to  the 
activity  of  the  hydroxyl  ion;  for  this  reason  the 
activity  coefficients  of  the  weaker  bases  as  electrolytes 
in  salt  solutions,  unlike  those  of  weak  acids,  cannot 
be  calculated  on  the  assumption  that  the  propor¬ 
tionality  factor  between  the  activity  and  the  reaction 
velocity  is  the  same  for  weak  and  strong  bases.  The 
corrected  mean  activity  coefficients  axe  recorded; 
they  decrease  in  dilute  salt  solutions  by  amounts 
comparable  with  those  observed  by  Haroed  and 
Hawkins  for  weak  acids  in  the  same  salt  solutions 
(this  voL,  251).  S.  K.  Tweedy. 

Fotentiometric  indication  in  the  formation  of 
azo  dyes,  F.  Muller  (Z.  Elektrochem,,  1928,  34, 
63 — 66). — By  the  use  of  a  platinum  electrode  and  a 
standard  calomel  electrode,  the  formation  of  azo  dyes 
from  diazonium  salts  may  be  followed  potentio- 
metrically.  j.  g.  Garter. 

Foundations  of  theory  of  binding  forces.  F. 

Ebel  and  E.  Bbetscker  (Helv,  Chirm  Acta,  1928, 
11,  281—300). — The  stabilities  of  atom  Makings  are 


discussed  and  it  is  shown  that  under  appropriate  con¬ 
ditions  a  measure  of'  the  magnitude  of  the  binding 
forces  may  be  determined  from  a  study  of  the  rates 
of  chemical  reactions.  A  suitable  reaction  for  the 
purpose  appears  to  be  that  between  p-toluenesulphonyl 
halides  and  aromatic  primary  amines  (A.,  1927,  1177). 
A  study  of  the  dynamics  in  the  systems  p-toluene- 
sulphonyl  chloride  (bromide)-aniline,  and  p-tolucne- 
sulphonyl  chloride  (bromidej-amline-dtmethylamline 
shows  that  the  ratio  of  the  velocity  coefficients  for 
the  reactions  between  aniline  and  d  i  met  hylani  line 
and  the  reaction  complex  C7H7*S02Cl(Br),3NH2Ph  is 
independent  of  the  halogen.  *  J.  S.  Cabtee* 

Kinetics  of  the  oxidation  of  hydriodic  acid  by 
free  oxygen,  A.  Berthotjd  and  G.  Nicolet  (J. 
Chim.  phys.,  1928,  25,  163 — 181). — See  A.,  1927,  786, 

Dynamics  of  reduction  of  oxides  by  carbon. 

G.  Tammann  and  A.  Sworyion  (Z.  anorg,  Chem., 
1928,  170,  62 — 70). — The  reduction  of  oxides  when 
heated  with  carbon  has  been  investigated  with  the  aid 
of  heating  curves.  With  cupric  oxide  and  manganese 
dioxide,  the  reduction  ultimately  becomes  very 
vigorous,  as  the  reactions  are  here  exothermic.  This 
stage  starts  at  the  temperature  at  which  combustion 
of  the  particular  kind  of  carbon  employed  commences, 
provided  that  the  pressure  of  oxygen  produced  by 
dissociation  of  the  oxide  is,  as  is  the  case  with  man¬ 
ganese  dioxide,  sufficient  to  permit  of  such  rapid 
oxidation  of  the  carbon  that  inflammation  actually 
occurs.  With  cupric  oxide,  however,  the  pressures 
are  so  small  that  rapid  reduction  does  not  start  until 
the  temperature  is  nearly  200°  above  the  ignition 
point  of  the  carbon.  In  the  reduction  of  ferric  oxide, 
the  action  of  a  magnet  shows  that  considerable  action 
has  taken  place  before  the  first  sign  of  it  appears  on 
the  heating  curve  in  the  form  of  a  slight  decrease  in 
the  rate-  of  rise  in  temperature,  the  temperature  beyond 
this  point  successively  passing  through  a  maximum, 
then  through  a  minimum,  and  rising  again.  The 
maximum,  which  is  reminiscent  of  the  boiling  of  a 
superheated  liquid,  cannot  correspond  with  the 
commencement  of  the  endothermic  reduction  to  the 
metal  of  fcrrosoferric  oxide  formed  in  a  previous 
stage  of  the  reaction,  since  it  does  not  appear  on  the 
heating  curve  of  a  mixture  of  fcrrosoferric  oxide  and 
carbon,  which  scarcely  affords  indication  of  any 
reaction  whatever ;  it  probably  denotes  the  commence¬ 
ment  of  the  reaction  3Fe+2CO  — >  Fe3C+C02. 
Cadmium  oxide  and  eohaltous  oxide  also  give  curves 
with  either  maxima  or  arrest  points.  For  all  three 
oxides,  the  temperature  at  which  reduction  begins 
apparently  rises  with  decrease  in  the  amount  of 
carbon  and  with  increase  in  the  rate  of  heating. 
The  endothermic  reductions  of  nickel  monoxide  and 
sesquioxide,  lead  oxide,  and  stannic  oxide  occur 
slowdy  over  such  a  wide  temperature  interval  that 
the  heat  of  reaction  does  not  visibly  affect  the  heating 
curves.  It.  Cuthill. 

Connexion  between  reactivity  and  electrical, 
conductivity  in  the  solid  state.  J.  A.  Hedvali* 
(Z.  anorg.  Chem.,  1928,  170,  7 1— -79). — Heating 
curves  of  binary  solid  mixtures  of  barium  oxide  with 
cuprous  chloride,  bromide,  and  iodide  show  that  the 
intensity  of  the  reaction  Ba0i-2CuX=BaX2+Gu20 
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decreases  in  this  order,  whereas  the  temperature  at 
which  rapid  reaction  sets  in  rises.  Analysis  of  the 
products  of  reaction  by  extracting  unchanged  cuprous 
halide  with  pyridine  confirms  these  results.  The 
reaction  temperatures  approximate  to  the  tem¬ 
peratures  at  which  the  conductivities  of  the  solid 
cuprous  halides  begin  to  increase  rapidly  (Tubandt, 
Rindtorff,  and  dost,  A.,  1927,  919),  from  which  it 
may  be  concluded  that  the  action  of  rise  in  tern- 
perature  in  loosening  the  lattice  affects  both  reactivity 
a nd  co nd u c t i, vity  sim i larly .  Since  slow  rea c t ion  occu rs 
even  at  temperatures  at  which  cuprous  chloride  and 
iodide  are  purely  electronic  conductors,  and  since  the 
alkaline-earth  oxides  are  electronic  conductors  at  all 
the  temperatures  involved  in  the  present  investigation 
(Horton,  A.,  1900,  ii,  260),  it  appears  that  atomic  or 
molecular  lattices,  as  well  as  ionic  lattices,  are  able 
to  take  part  in  reactions.  Examination  of  the  data 
previously  obtained  for  the  reactions  between  sulph¬ 
ates  and  alkaline-earth  oxides  (A.,  1923,  ii,  860)  shows 
that  the  highest  reaction  temperatures  are  those  of  the 
sulphates  of  calcium,  strontium,  and  magnesium,  the 
cations  of  which  have  the  inert  gas  structure,  and 
cause,  therefore,  very  little  deformation,  and  con¬ 
sequently  a  minimum  loosening  of  the  lattice. 

R.  CtlTHlX-L. 

Determination  of  reaction  temperatures  in 
mixtures  of  powders  by  means  of  heating  curves. 
J,  A.  Hedvall  and  E.  Gustafsson  (Z.  anorg.  Chem., 
1928,  170.  80 — 84) . — Determination  of  the  tem¬ 
perature  of  commencement  of  rapid  reaction  between 
barium  oxide  and  cuprous  chloride  or  bromide  from 
the  appearance  of  the  colour  of  cuprous  oxide  gives 
results  which  agree  well  with  those  obtained  from 
heating  curves  (cf.  preceding  abstract).  The  trans¬ 
ition  from  the  white  of  the  mixture  of  reactants  to 
the  red  of  the  resultants  is  not,  however,  perfectly 
sharp,  since  a  certain  amount  of  reaction  occurs 
before  the  rapid  phase  begins.  A  repetition  of  the 
experiments  on  the  reaction  between  barium  oxide 
and  cupric  sulphate  (A.,  1923,  ii,  860),  in  which  the 
formation  of  cupric  oxide  imparts  a  black  colour  to 
the  reacting  mixture,  has  given  similar  results. 

R.  CflTHILL. 

Dissolution  of  aluminium  and  its  alloys  in 
presence  of  different  electrolytes.  N,  A.  Isqar- 
ischev  and  V.  M.  Iordans  ki  (J.  Hues,  Phys.  Chem. 
Soc.,  1928,  60,  113 — 126). — The  dissolution  of 

aluminium  and  its  alloys  with  copper,  nickel,  and 
magnesium  in  hydrochloric  acid  and  potassium 
hydroxide  solution  was  studied.  The  velocity  of 
dissolution  increased  with  increasing  copper  content 
of  the  alloy ;  the  presence  of  magnesium  had  no 
definite  influence  and  that  of  nickel  only  a  very  slight 
one.  Pure  aluminium  dissolved  more  rapidly  in 
iY-hydroebloric  acid  than  in  2x'7-su!phurie  acid.  *  The 
presence  of  chlorine  and  fluorine  ions,  potassium 
bromate,  iodate,  or  chlorate  increased  considerably 
the  velocity  of  dissolution  of  aluminium  in  2A7- 
sulphuric  acid;  other  oxidising  agents  had  a  less 
marked  influence.  A,  Ratcliffe, 

Investigation  of  the  corrosion  of  metals  [iron] 
with  a  thermobalance.  K.  Inamura,— See  B., 
1928,  233. 


Action  of  water,  air,  oxygen,  and  carbon 
dioxide  on  the  corrosion  of  iron.  K,  Inamttra. — 
See  B.,  1928,  233. 

Corrosion  of  copper  and  brass.  K.  In amijr a. 
— See  B.,  1928,  233. 

Dislocation  theory  of  catalytic  action.  J. 
Boeseken  (Chem.  Weekblad,  1928,  25,  135—140).— 
Consideration  of  several  cases  of  the  Friedel-Crafts 
reaction  leads  to  the  conclusion  that  the  catalyst  acts, 
not  by  virtue  of,  but  in  spite  of  the  formation  of 
intermediate  compounds.  The  catalyst  acts  by 
activating  the  reacting  material,  and  different  catalysts 
may  activate  the  same  substance  in  different  ways, 
producing  specific  "  dislocations  ”  or  temporary 
polarities  by  a  kind  of  induction.  In  physical 
catalysis  the  effect  is  produced  rather  by  alterations 
in  the  entropy  of  the  system  than  by  considerable 
changes  in  the  energy  of  activation ;  in  chemical 
catalysis  the  energy  factor  is  the  more  important, 

S.  I.  Levy. 

Synthesis  of  ammonia  ;  argon  as  catalyst. 
E.  Goldstein  (Z.  Physik,  1928,  47,  274 — 279). — In  a 
discharge  tube  containing  argon  and  nitrogen  and 
fitted  with  an  aluminium  cathode,  the  passage  of 
current  causes  the  nitrogen  spectrum  to  disappear  if 
the  cathode  is  cooled  in  liquid  air.  Aluminium  in  an 
atmosphere  of  argon  melts  very  readily  to  give  fresh 
surfaces  which  are  reactive  towards  nitrogen,  A 
method  of  introducing  small  amounts  of  nitrogen 
into  the  discharge  has  been  devised,  and  it  is  found 
that  the  catalytic  process  can  go  on  indefinitely. 

Helium,  contaminated  with  hydrogen  and  nitrogen 
in  traces,  was  used  to  fill  a  discharge  tube  which  was 
cooled  in  liquid  air.  After  the  discharge  had  been 
passing  for  a  short  time,  the  spectrum  corresponded 
with  relatively  pure  helium.  If  now  the  tube  was 
allowed  to  return  to  the  ordinary  temperature,  the 
yellowish -green  ammonia  spectrum  was  observed. 
In  about  2  hrs.  the  composition  of  the  gas  in  the 
discharge  tube  is  almost  the  same  as  that  at  the 
beginning.  R.  A,  Morton. 

Acid  and  salt  effects  in  catalysed  reactions. 
XII.  The  water  catenary  (H'-H^O-OH')  in  the 
iodination  of  acetone.  H.  M.  Dawson  and  A. 
Key  (J.C.S.,  1928,  543 — 551), — The  rates  of  reaction 
of  acetone  with  iodine  in  isohydrie  series  of  buffer 
solutions  have  been  measured  with  an  acetone  con¬ 
centration  of  204)  c.c.  per  litre,  iodine  initially  about 
04)014/,  and  hydrogen -ion  concentrations  between 
18 ‘5x1  O'*5  and  0*065  X  10~5.  The  velocities  due  to 
the  catalytic  constituents  of  water  are  calculated 
from  the  equation  t>0= fc*[H + ] + I*oh[OH ~] + [H,20]* 
Water  molecules  accelerate  the  reaction,  but  kw  is 
small.  The  ratio  kQm/kw  is  about  5xl01Q.  The 
velocity  due  to  the  joint,  action  of  hydrogen  and 
hydroxyl  ions  agrees  well  with  the  values  calculated 
from  the  generalised  catalytic  formula,  r— cosh  log,,  nr 
where  r  is  the  reduced  ionic  velocity  and  n  is  the 
reduced  1 1 yd r oge n - io n  cone e n t ra ti on . 

C.  W.  Gibby. 

Mew  induced  reaction.  Oxidation  of  potass¬ 
ium  nitrite  by  iodine  induced  by  sodium  thio¬ 
sulphate.  A.  Berthoud  and  W.  Berger  (Helv„ 
Chirm  Acta,  1928,  11,  364— 368). —Titration  of  solu- 
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tioiis  of  iodine  containing  potassium  nitrite  with 
solutions  of  sodium  thiosulphate  yields  incorrect 
results.  With  increasing  concentration  of  nitrite 
the  quantity  of  iodine  as  determined  by  titration  tends 
towards  a  value  which  is  about  half  that  actually 
present.  Solutions  of  thiosulphate  containing  nitrite 
may,  however,  be  titrated  with  solutions  of  iodine. 
Correct  results  are  obtained  when  titration  of  the 
iodine-nitrite  mixture  is  effected  with  a  solution  of 
sodium  arsenite.  It  is  suggested  that  the  observed 
behaviour  is  due  to  a  reaction  between  iodine  and 
potassium  nitrite  induced  by  sodium  thiosulphate. 

J .  SL  Carter. 

Effect  ol  neutral  salts  on  certain  catalytic 
decompositions.  0.  C.  French  fj.  Physical  Chem., 
1928,  32,  401 — 414 ;  cf.  Harned,  A.,  1918,  ii,  436; 
Kilpatrick,  A.,  1926,  919). — The  velocity  of  decom¬ 
position  of  hydrogen  peroxide  by  neutral  potassium 
iodide  and  of  nitrosotriacetonamme  by  potassium 
hydroxide  in  various  salt  solutions  lias  been  measured 
at  25+0*01°  with  constant  catalyst  and  varying  salt 
concentrations.  Decomposition  of  the  hydrogen  per¬ 
oxide  by  the  apparatus  or  filter-paper  was  negligible, 
but  concentrated  (1-5 — 3 A7)  solutions  of  sodium  and 
potassium  bromides,  or  of  the  chlorides  of  calcium, 
barium,  strontium,  and  magnesium,  brought  about  a 
slow  decomposition  in  the  absence  of  the  iodide 
catalyst ,  The  sulphates  of  lithium,  sodium,  potass- 
iu  m >  and  magnesium  showed  no  effect.  In  the  presence 
of  the  catalyst,  all  the  salts  mentioned  showed  an 
increased  velocity  of  decomposition  except  potassium 
sulphate,  in  which  case,  in  agreement  with  Walton 
(A.,  1904,  ii,  319),  a  slight  decrease  was  obtained. 
The  results  are  in  general  agreement  with  those  of 
Harned  (foe.  cit.).  The  velocity  of  decomposition  of 
nitrosotriacetonamme  in  presence  of  potassium 
hydroxide  decreases  with  increasing  concentration 
of  added  salt  in  the  order  (decreasing  velocity) 
potassium  chloride,  sodium  chloride,  potassium 
bromide,  lithium  chloride,  and  potassium  iodide. 
In  common,  with  Clibbens  and  Francis  (J.C.S.,  1912, 
101,  2358),  irregular  results  were  repeatedly  obtained 
with  the  alkali  sulphates  in  this  decomposition.  The 
nature  of  the  neutral  salt  effect  is  discussed. 

L.  S,  Theobald. 

Insulin  and  amino-acid  catalysis  [of  the  oxid¬ 
ation  of  dextrose  and  laevulose  by  hydrogen 
peroxide],  J,  M.  Out  (J.  Artier.  Chem.  Soc.,  1928, 
50.  420 — 425) .—The  accelerating  influence  of  certain 
amino-acids  on  the  oxidation  by  very  dilute  hydrogen 
peroxide  of  dextrose  (cf.  Grfc  and  Bollman,  A.,  1927, 
450)  at  j>{l  10  and  30°  has  been  investigated  more  fully 
and  similar  investigations  have  been  made  with 
he vulose  and  with  both  sugars  in  the  presence  of 
insulin.  A  more  rapid  current  of  nitrogen  lias  been 
used,  and  the  oxidation  potential  curves  of  mixtures 
of  hydrogen  peroxide  with  dextrose  alone  or  dextrose 
plus  amino-acid  show  that  there  is  a  general  parallelism 
between  the  catalytic  action  of  the  amino-acids  and 
the  grouping  of  these  acids  according  to  specific 
dynamic  action,  tyrosine  being  an  exception ;  with 
Jan  u lose  the  relationship  is  less  marked,  whilst  insulin 
decreases  still  further  this  agreement.  Insulin  retards 
the  oxidation  of  dextrose  or  lsevalose  by  hydrogen 
peroxide,  but  has  no  marked  influence  on  this  oxid¬ 


ation  in  the  presence  of  amino-acids.  In  ail  the 
experiments,  the  maximum  rate  of  recovery  to  reduc¬ 
ing  conditions  occurs  in  the  region  between  0*5  and 
—0*15  volt,  and  below  —0*20  volt  the  rate  of  decrease 
of  oxidation  potential  falls  abruptly.  A.  Worm  all. 

Catalytic  chlorination  of  acetic  acid  to  chi  or  o- 
acetic  acid.  H.  Bruckner.— See  B.,  1928,  254. 

Gaseous  catalysis  by  means  of  metals  of  the 

Blatinum  group.  L.  I)  up  arc,  P.  Wenger,  and 
.  "Defer  (Helv,  Chim.  Acta,  1928,  11.  337 — 348 ; 
cf.  A.,  1925,  ii,  1177). — The  relative  efficiencies  of 
metals  of  the  platinum  group  in  promoting  the  oxid¬ 
ation  of  ammonia  and  the  reduction  of  oxides  of 
nitrogen  were  measured.  Catalysts  were  obtained  by 
the  deposition  of  the  metal  on  asbestos.  The  actual 
numbers  presented  illustrate  the  dependence  of  the 
reaction  yield  on  the  metal  content  of  the  catalyst, 
temperature,  and  the  rate  of  passage  of  the  reacting 
gas  mixture. 

[With  P,  Charvoz.]— Oxidation  of  ammonia  by 
air  (1  vol,  of  ammonia +  10  vols.  of  air)  in  presence  of 
rhodium  is  maximal  (93%)  at  about  000—620°  for  a 
catalyst  containing  0*1%  of  rhodium  at  a  gas  velocity 
equivalent  to  the  passage  of  I  litre  of  ammonia/hr. 

[With  0.  Lempert  and  Hefix,]— Oxidation  of 
ammonia  by  oxygen  (1  vol.  of  ammonia +2  vols.  of 
oxygen)  in  presence  of  a  palladium  catalyst  is  remark¬ 
able  in  that  two  maxima  are  observed,  one  at  400" 
and  one  at  700°.  Maximal  oxidation  (96%)  is 
obtained  at  700°  with  a  catalyst  containing  2%  of 
palladium  at  a  gas  velocity  equivalent  to  the  passage 
of  5  litres  of  ammonia /hr.  Oxidation  by  air  is  also 
characterised  by  the  occurrence  of  two  maxima  at 
the  same  temperatures.  The  oxidation  is  maximal 
(68%)  at  700°,  the  catalyst  concentration  being  1%, 
and  the  gas  velocity  (litres  of  ammonia/hr.)  unity. 

[With  G.  Bossier.] — Oxidation  of  ammonia  by  air 
is  only  partial  in  presence  of  iridium  catalysts,  the 
maximal  yield  (51%)  being  obtained  with  a-  2% 
catalyst  at  700°  and  a  gas  velocity  of  2  litres  of 
ammonia /hr. 

[With  Hefti.] — Measurements  were  made  with  the 
gas  mixtures,  lSf.,0+4H2  and  NO+2‘5Hr  Using 
palladium  catalysts  no  reduction  of  nitrous  oxide  to 
ammonia  occurs.  With  nitric  oxide  two  maxima  are 
observed  at  400°  and  700°,  respectively.  The 
measurements  were  made  with  a  gas  velocity  (litres 
of  nitric  oxide/hr.)  unity.  Under  these  conditions 
the  yield  of  ammonia  is  maximal  (98%)  at  700°  with 
a  catalyst  containing  5%  of  palladium.  Reduction 
of  nitrous  oxide  in  presence  of  an  iridium  catalyst  is 
effected  in  accordance  with  the  equation  N20+H2= 
N2+HaO,  the  catalyst  becoming  incandescent  at 
about  350°  when  the  total  gas  velocity  is  10  litres /hr. 
Nitric  oxide  is,  however,  reduced  to  ammonia,  the 
yield  with  a  2%  catalyst  at  temperatures  between  400° 
and  700°  being  about  54%.  Above  330°  the  catalyst 
becomes  incandescent,  the  rate  of  reaction  increasing 
with  the  rate  of  passage  of  the  gaseous  mixture. 

The  present  data  are  in  entire  agreement  with 
theory  suggested  in  the  earlier  paper.  The  catalytic 
efficiencies  of  the  platinum  metals  are  determined  by 
chemical,  rather  than  by  physical,  factors. 

J.  S.  Carter. 
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Catalytic  oxidation  of  ammonia.  VIII.  L. 
An  drussov. — See  B.,  1928,  261. 

Catalytic  hydrogenation  of  carbon  oxides. 
V.  N.  Morris  and  L.  Hi  Reyerson  (Proc.  Indiana 
Acad.  Sci.,  1927,  36,  203— 206). --In  attempts  to 
synthesise  formaldehyde  and  methyl  alcohol  at 
atmospheric  pressure,  the  most  favourable  results  for 
the  former  were  obtained  by  using  a  platinised  gel  as 
catalyst  with  mixtures  of  hydrogen  and  carbon 
dioxide.  Hydrogen  and  carbon  monoxide,  with  a 
copper  catalyst,  afforded  a  mixture  of  products.  The 
results  at  8 — 27  atm.  were  no  better. 

Chemical  Abstracts. 

Catalytic  decomposition  of  methyl  alcohol. 
D.  F.  Smith  and  0.  0.  Hawk  (J.  Physical  Chem., 
1928,  32,  415 — 424). — The  decomposition  of  methyl 
alcohol  vapour  into  carbon  monoxide  and  hydrogen 
by  various  catalysts,  chiefly  oxides  and  mixtures  of 
oxides  prepared  in  various  ways,  has  been  investigated 
at  temperatures  near  300  .  Zinc  oxide  prepared  by 
igniting  the  carbonate,  mixtures  of  zinc  oxide  and 
chromic  or  van  a  die  acid,  and  of  cadmium  oxide  and 
chromic  acid  show  marked  catalytic  activity.  The 
activity  of  the  zinc  oxide-chromium  oxide  catalysts 
is  optimal  with  atomic  proportions  of  4  of  zinc  to  1 
of  chromium,  and  is  largely  dependent  on  the 
previous  history  of  the  sample  of  catalyst  used. 
The  small  percentage  of  carbon  dioxide  almost  in¬ 
variably  obtained  with  all  catalysts  is  regarded,  not 
as  an  impurity,  but  as  a  by-product  of  the  decom¬ 
position.  L.  S.  Theobald. 

Positive  and  negative  catalysis  of  the  setting 
of  plaster  of  Paris.  P.  P.  Budnikov  (Kolloid-Z., 
1928,  44,  242 — 249). — The  course  of  the  setting  of 
plaster  of  Paris  was  followed  by  a  thermometric 
method.  Rapid  rise  of  temperature  first  occurs,  with 
the  formation  of  a  colloidal  gel  of  gypsum,  after  which 
hydration  becomes  slower  and  the  temperature 
gradually  falls.  After  a  definite  induction  period  a 
rapid  crystallisation  of  the  dihydrate  from  the  gel 
takes  place  with  further  rise  of  temperature.  The 
duration  of  this  induction  period  depends  on  the 
presence  of  foreign  substances,  some  of  which  shorten 
the  period  whilst  others  lengthen  it.  A  study  has 
been  made  of  the  effect  of  addition  of  a  number  of 
salts,  acids,  bases,  double  and  complex  salts  on  the 
velocity  of  setting.  The  phenomenon  is  ascribed  to 
various  causes,  such  as  the  alteration  in  the  solubility 
of  gypsum  in  presence  of  other  substances,  the  change 
in  the  velocity  of  coagulation  of  the  gypsum  gel,  and 
in  some  cases  the  formation  of  compounds  by  addition, 
or  double  decomposition  between  the  calcium  sulphate 
and  the  substance  added.  E.  S.  Hedges. 

Decomposition  of  potassium  chlorate.  III. 
Effect  of  pressure  on  the  decomposition  of 
potassium  chlorate-manganese  dioxide  mix¬ 
tures.  H.  M.  McLaughlin  and  F.  E.  Brown  (J. 
Ainer.  Chem.  Soc.,  1928,  50,  782—789). — For  each 
temperature  between  70°  and  350°  there  is  a  pressure 
above  which  the  catalytic  decomposition  of  potassium 
chlorate  in  presence  of  manganese  dioxide,  which  is 
an  irreversible  reaction,  is  very  slow  or  absent. 
Decomposition  occurs  at  68°  under  0*03  cm.  pressure, 
and  at  pressures  from  200  to  500  atm.  undecomposed 


potassium  chlorate  remains  even  after  heating  for 
hours  at  about  300°.  Water  seems  to  promote  the 
catalyst.  S.  K.  Tweedy. 

Catalytic  decomposition  and  oxidation  of 
formic  acid,  E., Muller  and  K.  Schwabe  (Z. 
Elektrochem.,  1928,  34,  170—185). — The  catalysts, 
finely-divided  palladium,  platinum,  rhodium,  iridium, 
ruthenium,  and  osmium,  were  prepared  by  the  method 
of  Paal  and  Poethke  (A.,  1926,  936).  The  catalytic 
decomposition  of  the  acid  was  followed  by  observing 
the  amount  of  hydrogen  and  carbon  dioxide  produced 
and  the  oxidation  by  oxygen  was  determined  in  a 
similar  manner.  Measurements  of  the  potentials  of 
the  catalysts  were  made  while  these  reactions  were 
taking  place.  Palladium  is  by  far  the  most  active 
metal  in  decomposing  the  acid ;  platinum  is  much 
less  so,  whilst  the  other  metals  are  inactive.  The 
oxidation  is  strongly  catalysed  by  palladium,  platinum, 
and  rhodium  but  not  by  the  other  metals.  Only 
those  metals  which  are  able  to  raise  the  pressure  of  the 
adsorbed  hydrogen  on  their  surfaces  to  atmospheric 
pressure  can  assist  the  decomposition  of  formic  acid. 
Those  metals  which  are  unable  to  do  this  are  suitable 
as  catalysts  for  the  oxidation.  Such  metals,  during 
the  oxidation  process,  have  a  potential  which  indicates 
that  cHl/c0l>  1  and  leads  to  the  conclusion  that  the 
oxidation  is  dependent  on  an  activation  of  the 
hydrogen,  and  not  of  the  oxygen.  H.  Xngleson. 

Catalytic  activity  of  thallium,  O.  W.  Brown, 
C.  Brothers,  and  G.  Etzel  (J.  Physical  Chem,,  1928, 
32,  456—458;  cf.  A.,  1922,  ii,  833).— Thallium 
supported  on  asbestos  is  a  good  catalyst  for  the 
production  of  azobenzene  from  nitrobenzene.  The 
optimum  temperature  is  260°  with  a  rate  of  flow  of 
14  litres  of  hydrogen  per  hr.  Activity  is  retained  for 
a  considerable  time.  Aluminium  hydroxide,  pumice, 
and  "  nonpareil  ”  brick  supported  the  thallium  in 
good  physical  condition,  but  the  yields  of  azobenzene 
in  these  cases  were  negligible.  Finely-divided  metallic 
thallium  without  supports  lost  activity  through 
incipient  fusion.  L.  S.  Theobald. 

Catalysis  with  copper  in  the  Ullmann  reaction. 
P.  E.  Weston  and  H.  Adkins  (J.  Amor.  Chem.  Soc,, 
1928,  50,  859—866) . — Samples  of  metallic  copper 
prepared  by  different  methods,  or  even  copper  com¬ 
pounds,  may  be  used  to  catalyse  the  reaction  between 
acet-p-toluidide  and  bromobenzene  (cf.  A.,  1903, 
i,  692),  The  yields  (8—43%)  depend  on  the  sample 
of  copper  used,  the  reaction  temperature  and  duration 
of  heating,  and  the  amount  and  nature  of  the  solvent. 
The  best  yields  were  obtained  when  no  solvent  was 
employed.  The  low  yields  in  some  solvents  suggest 
that  concentration  of  the  active  catalyst  has  been 
reduced,  as  is  illustrated  by  the  action  of  water.  The 
true  catalyst  is  apparently  an  alcohol-soluble  com¬ 
pound  formed  between  copper  and  the  acylated  amine 
in  the  presence  of  air.  If  copper  washed  with  ether 
and  heated  in  a  stream  of  hydrogen  be  employed,  the 
catalytic  action  is  destroyed.  A  certain  amount  of 
copper  must  be  used  to  give  maximum  yields.  If 
carbonates  other  than,  those  of  sodium  or  potassium 
are  used  to  take  up  the  halogen  acid  formed  during 
the  reaction  or  if  organic  bases  are  employed,  no 
reaction  occurs.  Metallic  silver,  silver  iodide,  or 
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silver  oxide  cannot  be  used  in  place  of  copper.  In 
the  reaction  between  potassium  phenoxide  and  brorao- 
benzene  to  give  diphenyl  ether,  the  true  catalyst 
seems  to  be  a  combination  of  phenol  and  copper 
produced  in  dry  air.  J.  D,  Fulton. 

Electrolysis  of  water  with  alternating;  current. 
Canaud  (Oompt.  rend.,  1928,  186,  688—690). — The 
electrolysis  of  water  by  an  alternating  current 
(50  cycles)  of  120  volts  at  5  amp.  between  electrolytic 
iron  electrodes  is  accompanied  by  the  evolution  of 
the  gases  dissolved  in  the  water  from  those  portions 
of  the  liquid  which  become  heated.  After  pre¬ 
liminary  boiling  or  at  80 — 90°  the  gas  evolution  is 
small,  but  increases  considerably  when  the  boiling 
solution  is  electrolysed,  and  the  amount  of  hydrogen 
is  then  proportional  to  the  duration  of  electrolysis. 
To  obtain  comparable  results,  the  preliminary  period 
in  which  oxidation  of  the  electrodes  to  ferrous  oxide 
occurs  should  be  eliminated,  and  comparison  made 
only  of  the  volumes  of  hydrogen  liberated. 

J.  CtRANT. 

Electrolytic  formation  of  dithionate.  0.  Essin 
(Z.  Elektrocliem,,  1928,  34,  7 8 — 84) . — Fricssner  (A., 
1904,  ii,  480)  has  already  shown  that  electrolysis  of 
solutions  of  sulphites  affords  sulphate  and  dithionate. 
The  dependence  of  the  yield  of  dithionate  on  various 
factors  has  now  been  investigated.  Addition  of 
ammonium  fluoride  has  an  appreciable  effect,  maximal 
at  a  concentration  0T%,  in  increasing  the  yield. 
The  yield  is  also  increased  by  heating  the  anode 
(electrodes  were  of  smooth  platinum)  for  some  time 
immediately  prior  to  the  electrolysis.  When  anodes 
so  treated  are  used,  addition  of  ammonium  fluoride 
depresses  the  yield.  Previous  anode  polarisation 
favours  the  formation  of  dithionate.  Combination  of 
the  three  factors,  predicating,  polarisation,  and 
addition  of  fluoride,  leads  to  yields  of  dithionate 
which  never  exceed  45%.  Theoretical  considerations 
show  that  the  maximum  possible  yield  is  50%. 

J.  S.  Carter. 

Electrochemically  prepared  perphosphates, 
F.  Fighter  and  E.  Gutzwiller  (Helv.  Ohim.  Acta, 
1928,  11,  823—337 ;  cf.  A.,  1918,  ii,  439).— Improve¬ 
ments  in  the  method  for  the  preparation  of  potassium 
perphosphate  arc  described.  The  influence  of  current 
density,  duration  of  electrolysis,  and  composition  of 
the  electrolysed  solution  on  the  yields  of  perphosphate 
and  permonophosphate  obtained  by  the  electrolysis 
of  solutions  of  rubidium  and  ammonium  phosphates 
in  presence  of  small  amounts  of  the  corresponding 
chromates  and  fluorides  has  been  investigated. 
Solutions  of  ammonium  perphosphate  are  unstable 
and  undergo  fairly  rapid  decomposition.  The  oxid¬ 
ations  produced  by  solutions  of  perphosphates  are 
accelerated  in  presence  of  small  quantities  of  man¬ 
ganous,  ferrous,  nickel,  lead',  and  especially  silver 
salts.  The  following  perphosphates  have  been 
obtained  :  rubidium,  Rb4P208;  silver  (I),  Ag*P208 ; 

W  r*  rs  Ba2P2°svffl20 ;  zinc,  Zn2P20gJ4IL>0 ;  lead, 
i  o2P208.  J,  S.  Carter. 

Theory  of  electro -deposition  of  chromium 
from  aqueous  solutions  of  chromic  acid,  V. 
ScmscHKiN  and  H.  Gernet  (Z.  Elektrocliem,,  1928, 
57— 62).— The  electro-deposition  of  chromium 


from  aqueous  solutions  of  chromic  acid  containing 
small  quantities  of  sulphates  has  been  investigated  in 
its  dependence  on  temperature  and  current  density, 
and  the  deposits  obtained  under  various  conditions 
have  been  examined  microscopically.  The  yield  of 
metal-temperature  curves  are  characteristic.  At 
constant  current  density  the  yield  at  low  temperatures 
is  considerable,  the  deposit  being  brown  and  con¬ 
taminated  with  oxide.  With  rise  of  temperature 
deposits  of  dull  appearance  arc  obtained,  and  the 
yield  falls  rapidly.  Further  rise  of  temperature  pro¬ 
duces  a  lustrous  deposit  and  a  further  reduced  yield. 
At  still  higher  temperatures  the  deposit  again  becomes 
dull,,  with  a  fine,  matt  surface,  and  the  yield  is  again 
reduced .  Microscopical  examination  shows  the  lustrous 
deposit  to  be  covered  with  Assures  and  to  contain, 
occasional  cavities.  The  duller  deposits  obtained  at 
lower  temperatures  or  higher  current  densities  show 
an  irregular  granular  structure,  whilst  the  fine,  matt 
deposits  obtained  at  higher  temperatures  show  no 
crystalline  structure  whatever.  Rotation  of  t lie- 
cathode,  dilution  of  the  chromic  acid  solution,  and 
increase  in  the  concentration  of  sulphate  favour  the 
formation  of  the  lustrous  deposit.  The  results  are 
briefly  discussed.  J,  S.  Carter. 

Electrochemical  preparation  of  Berlin-blue. 
B,  Ormont  (Z,  Elektrocliem.,  1928,  34,  106 — 111). 
— Berlin -blue  is  deposited  at  the  anode  when  a  solu¬ 
tion  of  potassium  ferroevanide  is  electrolysed  with 
iron  electrodes,  the  current  efficiency  being  nearly 
100%  if  sodium  chloride  is  present  in  the  solution; 
the  energy  required  is  1  kw.-hr./kg.  Oxidation  of  the 
anode  deposit,  which  is  at  first  white,  to  the  pigment 
is  accelerated  by  blowing  air  through  the  slightly  acid 
solution.  In  presence  of  sodium  sulphate  or  nitrate, 
oxygen  is  evolved  as  a  consequence  of  the  passivity 
of  the  anode,  and  a  dark- blue  deposit  is  obtained ; 
the  energy  required  in  these  circumstances  is  between 
1*5  and  4  kw.-hrs./kg.,  but  decreases  as  the  tem¬ 
perature  rises,  or  on  the  addition  of  a  trace  of  sodium 
chloride.  A  current  density  of  100  amp. /dm. 2  may 
be  employed.  H.  F.  Gillbe. 

Electrolytic  detinning  of  scrap  copper.  W.  W. 
Stender  and  A.  A.  Ivanov. — See  B,,  1928,  268, 

Electrolysis  of  anhydrous  formic  acid.  E. 
Baur  [with  F.  Somlo  anti  H.  W.  Mackinney]  (Helv. 
Cliim.  Acta,  1928,  11,  372 — 375). — When  anhydrous 
formic  acid  containing  sodium  formate  is  electrolysed 
between  platinum  electrodes  the  probable  primary 
cathodic  and  anodic  products  are  formaldehyde  and 
formyl  peroxide,  respectively.  J.  S.  Carter. 

Dependence  of  electrochemical  processes  on 
pressure.  TL  Erlenmeyer  (Helv.  Ohim,  Acta, 
1928,  11,  348 — 354). — Various  electrochemical  pro¬ 
cesses  have  been  effected  in  presence  of  nitrogen  at 
pressures  ranging  up  to  1000  atm.  On  electrolysis  of 
a  solution  of  potassium  fumarate  under  a  pressure  of 
1000  atm.  the  current  strength  first  increases  and  then 
falls  to  zero.  The  anode  becomes  coated  with  fu marie 
acid.  A  number  of  electrolytic  oxidations  and  reduc¬ 
tions  are  considerably  restricted  at  high  pressures. 
The  restriction  is  apparently  due  to  the  diminished 
gas  evolution  and  consequent  less  efficient  agitation 
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of  the  solution  in  the  immediate  vicinity  of  the 
electrode.  When  the  periodicity  exhibited  by  certain 
electrochemical  processes  is  dependent  on  eleetrodie 
evolution  of  gas,  periodicity  is  repressed  by  working 
at  high  pressures ;  otherwise  the  periodicity  is  inde¬ 
pendent  of  the  pressure.  Conductivity,  potential,  and 
passivity  effects  are  independent  of  pressure. 

J.  S.  Carter. 

Electrolysis  of  benzoic  acid.  E.  Baitb  and  E. 
Muller  (Z.  Elektrochem,,  1928,  34,  98 — 103).— An 
investigation  of  the  electrolytic  reduction  of  an 
aqueous-alcoholic  solution  of  benzoic  acid  containing 
sulphuric  acid  using  a  lead  cathode  shows  that  the 
cathode  gas  contains  benzene,  carbon  dioxide,  and 
traces  of  carbon  monoxide  and  formaldehyde.  The 
predominating  product  in  the  cathode  liquor  is  an  oil 
possessing  the  empirical  formula  C6H80,  which  is 
probably  cydohexenone,  Carbon  is  usually  deposited 
on  the  cathode.  Electrolytic  oxidation  yields  an 
anode  gas  containing  benzene,  carbon  dioxide,  and 
some  carbon  monoxide,  indicating  the  formation  and 
decomposition  of  benzoyl  peroxide,:  CcH5-C(VOBz+ 
H20— CrtHc*G02H+C6H5"C02*0H ;  C8H5-C02-0H=: 

C6H6+C0+02.  *  J.  S.  Carter. 

Electrochemical  production  of  graphitic  oxide, 
B,  K,  Brown  and  0.  W.  Storey.— Sec  B.,  1928,  271. 

General  theory  of  photochemical  reactions  of 
halogens.  J.  Cat h ala  (J.  Chim.  phys.,  1928,  25, 
182 — 215). — Since  the  threshold  frequency  for  the 
photochemical  reaction  between  hydrogen  and  chlor¬ 
ine  is  nearly  equal  to  the  frequency  corresponding 
with  the  beginning  of  continuous  absorption  in  the 
absorption  spectrum  of  chlorine,  it  may  be  affirmed 
that  the  first  stage  of  the  photochemical  reactions  of 
the  halogens  is  the  dissociation  into  neutral  atoms, 
this  process  taking  place  strictly  in  accordance  with 
the  Stark-Einstein  law.  Theories  involving  the 
formation  of  active  molecules  and  exchanges  of 
activation  between  molecules  by  impacts  are  therefore 
to  be  discarded.  Since  the  free  atoms  are  formed  in 
amounts  which  are  proportional  to  the  time,  yet  their 
concentration  remains  extremely  small,  it  is  necessary 
to  postulate  the  existence  of  some  process  whereby 
they  are  destroyed.  The  hypothesis  is  therefore 
advanced  that  Cl3  molecules  are  formed  by  the 
reaction  01+C12=C13.  These  collide  with  free  atoms, 
and  at  the  moment  of  impact  there  is  regrouping  of 
the  electronic  orbits,  forming  “  quasi-molecules/' 
according  to  the  equation  C10+C1==2C12,  which 
then  pass  out  among  the  other  molecules  of  the  gas, 
and  there  lose  their  surplus  energy.  A  similar  process 
occurs  with  both  bromine  and  iodine.  The  applic¬ 
ation  of  this  theory  to  several  of  the  investigated 
photochemical  reactions  is  now  considered .  Assuming 
that  the  synthesis  of  carbonyl  chloride  is  effected 
through  the  reaction  CJ3+CO=COOU+Cl,  the  rate 
of  formation  is  proportional  to  "the  quantity 
[C0][C12]3/2,  which  is  in  excellent  agreement  with  the 
experimental  results.  The  anticatalytic  effect  of 
oxygen  may  be  attributed  to  its  combining  with  free 
chlorine  atoms  to  form  chlorine  peroxide,  and  so 
causing  a  decreased  formation  of  Cl3 ;  the  reaction 
C13+02=C102+C12  also  occurs.  In  the  reaction  of 
hydrogen  with  chlorine,,  it  is  probably  the  reaction 


CIa+H2==2HCl~rCl  which  is  important.  Assuming 
that  the  mechanism  of  the  action  of  oxygen  is  the 
same  as  that  for  carbonyl  chloride,  a  formula  sub¬ 
stantially  the  same  as  that  found  experimentally  by 
Thon  (A.,  1927,  323)  results.  Oxides  of  chlorine  also 
seem  to  be  involved  in  the  sensitisation  of  photo¬ 
chemical  reactions  by  chlorine.  In  the  period  of 
induction  which  occurs  when  hydrogen  and  chlorine 
react  in  presence  of  traces  of  ammonia,  the  reaction 
NHo+C13==3HC1+N  is  probably  taking  place. 
Hydrogen  bromide  is  formed  by  a  series  of  reactions 
analogous  to  those  enumerated  for  hydrogen  chloride  ; 
the  retarding  effect  of  iodine  arises  from  the  formation 
of  bromine  iodide.  The  hypothesis  of  the  formation 
and  reaction  of  triatomic  halogen  molecules  is  also 
capable  of  rendering  an  explanation  of  the  photo¬ 
chemical  reactions  of  iodine  and  bromine  in  solution. 
A  satisfactory  general  explanation  of  the  effect  of 
water  on  the  reactions  of  the  halogens  may  be  obtained 
by  supposing  that  the  intense  electric  field  in  the 
vicinity  of  the  water  molecules  increases  the  activities 
of  the  reacting  molecules.  R.  Clttiiill. 

Photolysis  of  solutions  of  hydriodic  acid  in 
hexane  and  in  water,  E,  Warburg  and  W. 
Rump  (Z.  Physik,  1928,  47,  305 — -322). — The  photo¬ 
lysis  of  hydriodic  acid  has  been  investigated  in  terms 
of  Einstein’s  law.  Hydriodic  acid,  carefully  freed 
from  iodine,  was  distilled  in  a  stream  of  carbon 
dioxide.  The  photolysis  was  carried  out  in  a  special 
vessel,  fitted  with  quartz  windows,  and  so  arranged 
that  the  solution  scoured  the  window  through  which 
the  light  entered.  The  source  of  light  was  an  electric 
spark,  and  the  intensities  before  and  after  absorption 
were  measured  bolometrieally.  Hydriodic  acid  in 
hexane  (0*08— IT  6Af -solution)  follows  Einstein’s 
law.  The  specific  photochemical  action,  9  (molecules 
of  hydriodic  acid  decomposed  per  g.-eal,  absorbed), 
decreases  for  aqueous  solutions,  contrary  to  the 
equivalence  lawr,  for  increasing  wave-lengths  of  the 
light  source  and,  strongly,  for  decreasing  normality  of 
the  solution.  This  behaviour  is  general  to  aqueous 
solutions.  For  0*01  ilf -hexane  solutions  9  is  only 
slightly  below  equivalence,  but  disappears  for  corre¬ 
sponding  aqueous  solutions ;  in  the  latter  case  the 
acid  is  dissociated.  For  higher  concentrations  two 
factors  have  to  be  considered  :  part  of  the  acid  is 
dissociated  and  only  the  undissociated  part  is  truly 
photochemically  decomposed ;  part  of  the  absorbed 
light  is  absorbed  by  the  dissociated  molecules  and 
has  no  photochemical  action.  The  anomaly  of  the 
wave-length  of  the  source  is  explained  as  due  to  the 
formation  by  hydriodic  acid  of  hydrates  in  water 
solution,  but  not  in  hexane  solution. 

W.  E.  Downey. 

Photosensitisation.  II.  Source  of  cadmiiim 
resonance  radiation.  J.  R.  Bates  and  H.  S. 
Taylor  {J.  Amer.  Chem .  Soc.,  1928.  50,  771 — 773; 
ef.  A.,  1927,  1153). — -A  cadmium  lamp  is  described 
similar  to  the  quartz  mercury  arc,  but  containing  a 
50%  cadmium-tin  alloy.  Ammonia,  and  probably 
hydrogen,  are  unaffected  by  the  action  of  cadmium 
atoms  in  the  2ZP1  state  at  255°,  but  ethylene  is 
polymerised,  in  complete  agreement  with  theoretical 
considerations.  S.  K.  Tweedy. 
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Quantum  yield  in  the  photochemical  decom¬ 
position  ol  nitrogen  dioxide.  R.  G.  Dickinson 
and  W.  P.  Baxter  (J,  Amer,  Chera.  Soc.,  1928,  50, 
774 — 782}  —Light  decomposes  gaseous  nitrogen  di¬ 
oxide  into  nitric  oxide  and  oxygen,  as  suggested  by 
Norrish  (A.,  1927,  528);  by  carrying  out  the  experi¬ 
ment  at  sufficiently  low  partial  pressures  the  number 
of  molecules  of  oxygen  produced  for  each  quantum 
absorbed  is  found  to  be  ;  X  4350  A,,  0*0046 ;  X  4050  A,, 
0*36;  X  3660  A.,  0*77,  these  values  being  almost 
independent  of  pressure  in  the  range  investigated 
(3 — 40  mm.}.  S.  K.  Tweedy. 

11  Highly  attenuated  M  flames.  I.  H.  Beutler 
and  M.  P6lanyi  (Z.  Fhysik,  1928,  47,  379-~406).-rA 
u  highly  attenuated  flame  is  defined  as  the  reaction 
zone  where  the  counter-flowing  streams  of  two  reacting 
gases,  each  at  a  pressure  of  about  10”3  mm,,  meet. 
The  light  emitted  by  such  a  flame  is  a  chemi¬ 
luminescence.  The  reactions  studied  were  those 
between  sodium  and  chlorine  and  sodium  and  iodine. 
Sodium  vapour,  produced  by  heating  the  metal  at 
one  end  of 'a  tube  (100  cm.  x3  cm.),  streamed  down 
the  tube  and  met  a  stream  of  halogen  gas  issuing  from 
a  container  at  the  other  end  of  the  tube.  The  two 
elements  reacted  over  10—20  cm.  of  the  tube  length 
and  deposited  sodium  halide,  which  was  collected  on 
a  series  of  adjacent  glass  rings.  By  keeping  the 
flame  steady  and  subsequently  analysing  the  amounts 
of  halide  on  the  rings  the  distribution  of  halide  in 
the  reaction  zone  was  determined.  At  the  low  pres¬ 
sures  used  each  molecular  encounter  resulted  in  reac¬ 
tion,  so  the  reaction  velocity  could  be  calculated  from 
the  precipitate  distribution.  The  corresponding  Tight 
distribution  along  the  reaction  zone  was  determined 
photographically  and  the  efficiency  calculated  from 
this  distribution  and  the  reaction  rate  distribution. 
It  is  concluded  that  the  reactions  take  place  in  the 
gaseous  state.  The  previous  conclusions  of  Haber 
and  Ziseh  (A.,  1922,  ii,  461)  that  free  atoms  react 
with  molecules  according  to  the  scheme  A+BC  — >* 
AB-f*C  has  been  confirmed  for  sodium  and  potassium 
when  they  react  with  halogens,  liquid  halides,  and 
hydrochloric  acid.  The  primary  reaction  between 
sodium  and  chlorine  is  Na+Cl*  >  NaCl+01  and  is 
noil-luminescent.  The  light  emission  arises  from  the 
secondary  reaction,  Na*-f  01  — >  NaCI+Na,  in  which 
the  NaOl  molecule  retains  the  reaction  energy  and 
by  collision  transmits  this  energy  to  a  free  sodium 
atom.  The  reaction  Na+Cl  — >  NaCl  proceeds  at  a 
thousandth  of  the  speed  of  the  reaction  Na2-f-Cl  — h 
Na01+Xa.  W.  B.  Downey. 

Influence  of  adsorbed  ions  on  the  absorption 
of  light  by  silver  bromide.  K,  Fajans,  H.  From- 
herz,  and  G.  Karagunis  (Z.  Elektrochem,,  1927, 

1  554). — In  explanation  of  the  previous  work 

of  the  authors  (cf.  A,,  1927,  529),  there  is  the  possi¬ 
bility  ^that  long  wave-lengths  are  absorbed  by  a 
bromide  body  to  the  same  extent  as  by  a  silver  body, 
but  that  the  red  rays  are  active  only  in  the  latter 
case  because  reaction  with  the  excess  of  silver  salt 
balds  the  bromine  and  prevents  back  reaction.  To 
test  this,  the  influence  of  adsorbed  ions  on  the  light 
absorption  of  silver  bromide  was  studied.  Sols  con¬ 
taining  about  1  miliimol.  of  silver  bromide  per  litre 


were  prepared,  with  excess  of  silver  nitrate  or  of 
potassium  bromide  varying  from  0  to  1  miliimol.  per 
litre.  The  degree  of  coagulation  of  these  sols  became 
stationary  after  about  12  hrs. ;  during  the  next  2  hrs., 
which  was  the  time  necessary  to  carry  out  a  measure¬ 
ment  of  absorption,  it  did  not  vary  more  than  1 — 2%, 
With  increase  of  concentration  of  the  excess  salt  the 
degree  of  coagulation  decreases,  but  to  a  different 
extent  for  the  two  salts.  The  coagulation  tends  to  a 
constant  value  with  increase  in  the  concentration  of 
the  salts,  because  the  surface  of  the  silver  bromide 
becomes  saturated  with  the  ions.  This  constant 
value  is  obtained  with  60%  excess  of  silver  nitrate 
(0*6  miliimol.  per  litre),  and  with  40%  excess  of 
potassium  bromide.  The  ratio  of  the  degree  of 
coagulation  in  the  two  cases  is  1  :  0*35.  The  dis- 
persity  of  a  sol  containing  100%  excess  of  silver 
nitrate  was  the  same  as  that  of  a  sol  containing  5% 
excess  of  potassium  bromide.  These  two  sols  were 
used  for  the  purpose  of  absorption  measurement. 
Silver  bromide-gelatin  emulsions  were  also  studied, 
various  u  bodies  ”  being  produced  by  bathing  in 
solutions  of  the  perchlorates  of  silver,  thallium,  and 
sodium,  and  potassium  bromide.  Curves  were 
obtained,  by  plotting  the  log.  of  wave-length  against 
the  log.  of  the  extinction  coefficient.  With  aqueous 
sols,  the  extinction  coefficient,  k,  is  practically  the 
same  for  both  sols  in  the  region  X  3800—4470  A.,  and 
the  curves  are  approximately  linear.  The  slope  of 
the  curves  is  slightly  greater  than  that  deduced  from 
Rayleigh’s  formula.  For  the  silver  bromide-gelatin 
plates,  plotting  log,  of  wave-length  against  log,  of 
extinction  (he.,  log  ked),  the  curves  are  again  straight 
lines  in  the  spectral  region  a  3800 — 4700  A,,  both  for 
the  pure  silver  bromide  and  for  plates  bathed  in  silver 
or  sodium  perchlorate,  and  potassium  bromide.  The 
curve  for  pure  silver  bromide  lies  slightly  above  those 
of  the  other  three,  which  practically  coincide,  and 
remain  nearly  straight  lines  into  regions  of  long 
wave-length.  The  slope  is  again  slightly  higher  than 
that  demanded  by  Rayleigh’s  formula.  This  shows 
that  in  this  case,  and  also  in  the  case  of  the  aqueous 
sol.  scattering  is  largely  responsible  for  the  extinction. 
There  Is  a  large  difference  between  the  extinction  of 
the  silver  body  and  that  of  the  bromide  body  and 
the  pure  silver  bromide,  which  is  not  due  to  coagul¬ 
ation  by  the  salts  in  which  the  plates  were  bathed. 
The  extinction  of  the  silver  body,  even  in  the  near 
ultra-violet,  is  greater  than  that  of  the  bromide  body ; 
he.,  the  absorption  of  the  silver  bromide  is  influenced 
by  adsorbed  ions.  The  difference  between  the  extinc¬ 
tions  of  the  silver  body  and  the  bromide  body  increases 
on  passing  from  the  ultra-violet  to  the  yellow,  with 
both  plates  and  sols.  This  Indicates  an  extension  of 
the  light  absorption  into  the  longer  wave-lengths  by 
the  absorbed  silver  ions.  It  is  assumed  that  the  size 
of  the  absorbed  light  quantum  depends  only  on  the 
absorption  of  energy  in  the  first  phase  of  the  process 
of  transfer  of  an  electron  from  a  bromide  to  a  silver 
ion,  he.,  the  separation  of  an  electron  from  a  bromide 
ion.  It  will  therefore  depend  on  the  condition  of 
the  bromide  ions  in  the  silver  bromide  space-lattice. 
It  Is  so  markedly  different  in  the  case  of  sodium 
bromide  from  that  of  silver  bromide,  owing  to  the 
deforming  action  of  the  silver  ions  on  the  bromide  ions 
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in  the  surface  of  silver  bromide.  The  shift  of  absorp¬ 
tion  due  to  adsorbed  silver  ions  is  due  to  their  dis¬ 
torting  effect  on  the  neighbouring  bromide  ions  in 
the  silver  bromide  lattice,  W.  Clark, 

Photo-sensitivity  of  silver  bromide  and  the 
corpuscular  theory  of  light.  A.  March  (Z.  Physik, 
1928,  48,  759 — 763). — The  evidence  relating  to  the 
photo -sensitivity  of  silver  bromide  in  weak  light  is 
used  to  sustain  an  argument  for  the  corpuscular 
nature  of  light.  R.  W.  Lent. 

Theory  of  photographic  exposures,  L.  Stlber- 
stein  (Phil.  Mag.,  1928,  [vii]?  5,  484 — 489). — 
Attempts  to  modify  the  quantum  theory  of  photo- 
graphic  exposures  previously  stated  by ‘the  author 
(ibid.,  1922,  [vi],  44,  257;  1923,  [vi],  45,  1062; 
B.,  1922,  980)  have  led  to  unsatisfactory  results. 
Similarly,  the  mathematical  statement  of  the  assump¬ 
tion  of  Toy  (E.,  1923.  426)  that  prior  to  the  exposure 
there  are  a  certain  number  of  nuclei  distributed 
haphazardly  among  the  grains  of  the  emulsion  such 
that  the  energy  required  to  convert  them  into  develop¬ 
ment  centres  is  a  Maxwell  distribution  function,  does 
not  represent  the  experimental  data.  Arising  from 
the  “  concentration  speck theory  of  Sheppard, 
Trivelli,  and  Loveland  (B.,  1925,  785)  a  further 
theory  is  developed  in  which  the  rate  of  increase  of 
area  of  a  nucleus  is  considered  as  proportional  to  its 
original  area  and  no  quantum  relationships  are 
assumed.  The  number  of  grains  k  made  developable 
by  an  exposure  E  is  then  given  by  the  expression 
k]N — [ ^(gr — ^ a) ]  /  [  ^  (ff  —  a  j  +  <4  (a)  ],  where  4> 
is  an  error  function,  g  and  a  are  constants  for  a  given 
emulsion,  c  is  a  coefficient  depending  on  the  grain  size 
and  the  nature  of  the  grains,  and  iV  is  the  total  number 
of  grains  with  nuclei  originally  of  areas  between  zero 
and  the  minimum  developable  area.  Values  cal¬ 
culated  from  this  expression  are  in  good  agreement 
with  observed  results  for  several  emulsions. 

A.  E.  Mitchell. 

Optical  and  photographic  properties  of  a  series 
of  typical  cyanine  dyes.  0.  Bloch  and  F.  M. 
Hamek.— See  B.,  1928,  285. 

Photochemical  reactions.  III.  Influence  of 
polarised  radiations  on  certain  photochemical 
reactions.  S.  S,  Bhatnagar.  H.  L.  Anand,  and 
A.  W.  Gupta  (J.  Indian  Chem.  Soc.,  1928,  5,  49—57), 
— Polarised  and  heterogeneous  light  of  equal  inten¬ 
sities  have  the  same  effect  on  the  photochemical 
reactions  occurring  between  diammonium  oxalate  and 
mercuric  chloride  and  on  the  decomposition  of  alkaline 
hydrogen  peroxide.  From  previous  results  (A., 
1925,  i,  1179;  ii,  811)  it  is  concluded  that  polarised 
light  possesses  a  selective  effect  only  in  heterogeneous 
systems.  G.  A.  C.  Gough. 

Photochemical  action  of  bromine  on  maleic 
and  fumaric  esters.  J.  Egoert  (with-  F,  Wach- 
holtz  and  R,  Schmidt]  (Z.  Elektrochem.,  1927,  33, 
549 — 545). — The  effect  of  changes,  in  the  experimental 
conditions  on  the  values  of  $  and  a  was  studied, 
where  is  the  ratio  of  the  number  of  molecules  con¬ 
verted  to  the  number  of  quanta  absorbed,  and  a  is 
the  ratio  of  bromine  molecules  added  to  the  number 
of  quanta  absorbed.  For  the  ethyl  ester,  $  and  a  are 


independent  of  variation  of  the  ester  concentration 
and  of  the  radiation  intensity ;  with  the  methyl  ester 
and  free  maleic  acid,  there  is  no  dependence  at  high 
concentrations,  but  at  low  concentrations  $  decreases 
with  decreasing  ester  concentration,  and  with  increas¬ 
ing  intensity.  Both  6  and  a  are  markedly  dependent 
on  temperature  in  all  cases.  6  is  independent  of  the 
bromine  concentration  and  a  is  proportional  to  this 
concentration  in  all  three  cases.  The  effect  of  change 
of  wave-length  of  the  active  light  (blue,  4360 
A.;  green,  5470  A.;  ultra-violet,  3650  A.)  is  as 
follows  :  ethyl  ester,  ^bJ/^r=l«9;  abl/txgf=2 ;  methyl 
ester,  $bij<l>g r=2*3;  «i>i/*gr— T9 ;  free  maleic  acid 
<j>nv  :  i :  ^gr=5  :  4  :  1.  A  reaction  mechanism  is 
pictured  in  which  the  bromine  atoms  combine  with 
the  unsaturated  ester  molecules,  E,  to  form  relatively 
stable  compounds  of  the  type  EBr,  before  they  are 
able  to  recombine  to  form  molecules.  In  the  con¬ 
version  of  maleic  into  fumaric  ester,  the  collision  of 
bromine  atoms  with  the  maleic  ester  molecules  is 
supposed  to  favour  the  change  from  the  maleinoid 
to  the  fumaroid  form,  until  the  bromine  atom  is 
eventually  fixed  to  form  the  radical  EBr.  In  the 
additive  reaction  it  is  assumed  that  at  the  moment  of 
collision  between  the  bromine  atom  and  the  ester 
molecule,  a  bromine  molecule  winch  may  collide 
simultaneously  will  be  taken  up  to  form  dibromo- 
succinie  ester,  with  re -liberation  of  the  bromine  atom . 

W.  Clark. 

Conversion  of  maleic  into  fumaric  acid  by 
bromine  atoms.  F.  Wachkoltz  (Z.  Elektrochem., 
1927,  33,  545 — 547). — In  the  system  maleic  acid- 
sulphuric  acid-bromine,  at  high  concentrations  of 
maleic  acid  the  quantum  yield,  molecules  of  fumaric 
acid fhv = <j>  =430  at  21°.  At  lower  concentrations  of 
maleic,  acid  $  is  less  and  becomes  dependent  on  the 
concentration  of  maleic  acid  and  on  the  light  intens¬ 
ity,  The  light  reaction  may  be  imitated  by  the 
reduction  of  bromic  acid,  hypobromous  acid,  and 
bromine  in  presence  of  maleic  acid.  Reduction  of 
bromine  by  ferrous  sulphate  gives  a  yield  of  10,000 
molecules  of  fumaric  acid  per  atom  of  bromine  (i.e., 
per  ferrous  ion).  The  yield  is  practically  independent 
of  the  concentration  of  the  reactants  as  long  as  the 
concentration  of  ferrous  ion  is  small  ([Fc“]<10~5),  but 
at  higher  concentrations  it  becomes  dependent  on  the 
ferrous -ion  concentration.  The  temperature  coeffi¬ 
cient  is  2.  These  facts,  together  with  those  given  in 
the  paper  of  Eggert  (preceding  abstract),  lead  to 
the  view  that  bromine  atoms  are  responsible  for  the 
conversion  of  maleic  into  fumaric  acid.  In  the 
reaction  Br2+Av=2Br,  every  fiftieth  absorbed  quant¬ 
um  is  effective,  W.  Clark. 

Photochemical  reactions.  I.  Effect  of  the 
dielectric  constant  of  the  medium  on  the  velocity 
coefficient.  K.  G.  Mathur,  R.  S.  Gupta,  and  S.  S. 
B  hath  agar.  (Indian  J.  Physics,  1928,  2,  243 — 255). — 
The  velocity  coefficients  for  the  pho tobrom  matron  of 
cinnamic  acid  have  been  determined  in  carbon 
tetrachloride,  carbon  disulphide,  ethyl  ether,  chloro¬ 
form,  ethyl  formate,  ethyl  bromide,  and  ethyl  acetate. 
Curves  have  been  plotted  showing  rates  of  transform¬ 
ation  of  o- xutrobenzaldehyde  into  o -nitros obenzoic 
acid  in  acetone,  ether,  methyl  ethyl  ketone,  chloro- 
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form,  and  benzene.  Contrary  to  the  suggestion  made 
by  Winther  (A.,  1925,  ii,  1082),  no  direct  relationship 
can  be  observed  between  the  velocity  coefficients  of  the 
photochemical  reaction  considered  and  the  dielectric 
constants  of  the  solvents  employed .  M.  S.  Burr. 

Action  of  light  on  diazo-derivatives.  A. 
Seyewetz  and  D,  Mounier  (Com.pt,  rend.,  1928, 186, 
953 — 955). — The  decomposition  of  diazo -com  pounds 
by  ultra-violet  light,  and  the  influence  of  substituents, 
the  value  of  the  medium,  and  temperature,  are 
investigated.  The  decomposition  of  a  04%  solution 
of  diazosulphanilic  acid  is  proportional  to  the 
period  of  irradiation  until  90%  of  the  original  diazo¬ 
compound  is  decomposed,  the  remainder  condensing 
with  the  phenol  produced  by  the  decomposition. 
In  the  presence  of  acids  (pn<7),  the  diazo-solution  is 
very  sensitive  to  light,  but  relatively  stable  to  heat, 
win  1st  in  alkaline  solution  (sodium  diazonaphthol- 
sulphonatc,  pH>  7),  the  reverse  is  true.  Similar 
results  are  obtained  at  35°,  50°,  80°,  and  100°,  but 
as  the  temperature  approaches  that  at  which  thermal 
decomposition  of  the  diazo- com  pound  occurs,  this 
action  then  preponderates.  Substitution  of  negative 
radicals  in  the  benzene  nucleus,  which  increases  the 
stability  of  the  diazo-eom pound  to  heat,  decreases 
its  stability  towards  light,  the  order  of  increasing 
stability  being  p  -  OH(an  hydride)  <  p  -  S03H(an  - 
hydride)  <  p-C02H(anhydride)  <  juCl  (chloride)  <  p- 
3ST02  (chloride)  < benzenediazonium  chloride,  decom¬ 
position  being  complete  only  in  the  first  two  cases. 
The  effect  of  the  nitro-group  is  the  same  in  the 
o-,  m-,  and  ^-positions.  Decomposition  by  light  of  the 
diazo -compounds  derived  from  sulpha  nme  acid, 
p-aminophenol,  and  aniline  yields  the  corresponding 
phenol  as  in  thermal  decomposition ;  the  derivative  of 
p-aminobenzoic  acid  yields  p -hydroxy-  and  p-chloro- 
benzoic  acids,  whilst  from  the  brown  precipitate 
obtained  by  decomposition  of  nitrobenzenediazoniimi 
chlorides  is  isolated  a  substance  which  is  probably 
dinitrodiphenyl  ether.  J.  W.  Baker. 

Attempt  to  prepare  triatomic  hydrogen. 
H.  M.  Smallwood  and  H.  C.  Urey  (J.  Amer.  Cliem. 
Soe.,  1928,  50,  G20 — -626). — -Unsuccessful  attempts  to 
prepare  triatomic  hydrogen  by  means  of  corona 
discharge  and  ££  ozonisation/5  combustion  of  oxygen 
in  hydrogen,  vacuum  discharge,  and  passage  of  hydro¬ 
gen  over  hot  metallic  wires  are  described.  If  a  dis¬ 
charge  is  passed  through  hydrogen  at  9  cm.  pressure 
and  at  liquid  air  temperatures,  a  considerable  pressure 
decrease  occurs  only  if  the  electrodes  arc  immersed  in 
the  liquid  air.  Previous  work  is  criticised  and  it  is 
concluded  that  the  existence  of  triatomic  hydrogen 
has  not  yet  been  established.  A  very  delicate  test 
for  hydrogen  sulphide  is  described.  S.Iv.  Tweedy. 

[Silver  subfluoride.]  A.  Hettich  (Z.  anorg. 
Chem.,  1928,  170,  107— 108).— Brody  and  Millner’s 
thermochemical  calculations  in  connexion  with  the 
determination  of  the  structure  of  silver  sub  fluoride 
(this  vob,  223)  are  defective,  but  in  any  case  the  two 
alternative  ^  structures  are  fundamentally  the  same, 
both  involving  simply  an  intermingling  of  silver  atoms, 
ions,  and  fluoride  ions.  If  silver  fluoride  or 
subfluoride  is  heated  at  200—300°  with  mercury,  it 
appears  largely  to  dissolve.  When  the  product  after 


cooling  is  treated  with  water,  it  gives  up  considerable 
amounts  of  silver  ions.  11,  Cuthill. 

Existence  of  silver  oxide,  Ag*403.  A.  P.  Roller 
(Compt.  rend.,  1928,  186,  748 — 750). — Silver  sesqui- 
oxkle,  Ag403,  the  existence  of  which  has  been  disputed, 
was  formed  bv  the  anodic  oxidation  of  a  silver 

a/ 

electrode  in  an  alkaline  solution  containing  potassium, 
with  a  mercurv  cathode.  The  concentrations  used 

a. 

were  I— 1 2 A,  the  temperatures  0 — 30°,  and  the  anodic 
current  densities  I  — -70  milliamp./dm.2  Its  formation, 
together  with  that  of  Ag20}  was  confirmed  from  the 
curves  relating  the  intensity  of  the  current  discharge 
and  the  time.  J.  Grant. 

Displacement  of  metals  from  solutions  of 
their  salts  by  less  electropositive  elements.  IV. 
Potassium  and  sodium  aramonob eryllates .  F.  W. 
Bergstrom  (J.  Amer.  Chem.  Soc,,  1928, 50,  052 — 656), 
— Potassium  am  monoben/llate,  Be(Nir2)NHK.NH3, 
Be(NH2)2,KNH»,  or  K[Be(NH2)3],  is  obtained  as  a 
colourless  solid  bv  the  action  on  excess  of  beryllium 
of  a  liquid  ammonia  solution  of  potassium.  It  is 
vigorously  hydrolysed  by  water  and  resembles  the 
corresponding  alu ruinate  in  properties  rather  than  the 
magnesiate.  The  sodium  salt  is  obtained  similarly ; 
it  will  not  react  with  magnesium  (cf.  A.,  1927,  30),  but 
when  added  to  a  solution  of  magnesium  thiocyanate 
a  precipitate  of  composition  Mg(NH2)2.Be(NH2)2 
is  obtained.  Beryllium  cleansed  by  a  liquid  ammonia 
solution  of  ammonium  chloride  is  insoluble  in  pure 
liquid  ammonia  (cf.  Cottrell,  A.,  1914,  i,  373),  but 
dissolves  slowly  in  a  liquid  ammonia  solution  of 
sulphur,  forming  a  yellow  precipitate,  soluble  in 
excess,  of  ammonia  ted  beryllium  mono-  or  poly- 
sulphide.  All  attempts  to  prepare  beryllium  amide 
were  unsuccessful.  S.  K.  Tweedy. 

Action  of  liquid  ammonia  solutions  of  am¬ 
monium  salts  on  metallic  beryllium.  Ammon- 
iated  beryllium  halides  and  ammonobasic  beryll¬ 
ium  salts.  F.  W.  Bergstrom  (J.  Amer.  Chem.  Soe., 
1928,  50,  657 — 662). — The  colourless  beryllium  halide 
di-  or  tetra -ammonia tes,  BeCL>54NH3,  BcC12,2NH3, 
and  BeBr2,4NH3,  are  obtained  on  dissolving  beryllium 
in  liquid  ammonia  solutions  containing  excess  of 
ammonium  halide.  The  first  salt  passes  into  the 
second  when  heated  in  a  vacuum  at  210—255°  (cf. 
Biltz  and  Messerkneeht.  A.,  1925,  ii,  1183).  The  salts 
3Be(NH2)*.BeI,.4NHa,  '  3Be(NH2)„BeBr2,4NH3, 
3Be(NH2)2?BeBr.,.8KH3,  and  5Be(NH2)2,BeI2,4KH3 
were  prepared  by  the  action  of  liquid  ammonia 
solutions  of  normal  beryllium  halides  on  metallic 
beryllium.  The  compound  2BeBr2,Be(NH2)2J8NH3 
also  probably  exists.  S.  Iv.  Tweedy. 

Complex  compounds  of  beryllium.  VI.  R. 
Fricke  and  F.  Robke  (Z.  anorg.  Chem.,  1928,  170, 
25—34 ;  cf.  A.,  1927,  829).— -By  interaction  of  beryll¬ 
ium  chloride  with  ?i-butylamine,  diethylamine,  or 
4-methylquinoline  in  ethereal  solution,  with  cinnam- 
aldehyde  in  benzene  solution,  and  with  benzophenone 
or  p-toluidine  in  the  molten  state  there  result  crystall¬ 
ine  compounds  which  are  usually  white  or  colourless, 
and  consist  of  2  inols.  of  the  organic  compound 
combined  with  1  mob  of  the  chloride.  Anisoie 
apparently  forms  a  compound,  but  it  has  not  been 
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possible  to  prepare  it  in  a  pure  state.  The  following 
m.  p.  have  been  determined  :  BeCl.>,2C5H5N  (A.,  1925, 
ii,  880),  152°;  BeCL,2EU)  {ibid,,  ii,  886),  33°; 
BeCl2J2CH2Ph*CN  (A.,  1926,  694),  151-5°.  Thermal 
analysis  of  the  system  BeCl2, 2CH2Ph •  CN-pheny  1 - 
acetonitrile  has  not  yielded  any  evidence  of  compound 
formation.  Beryllium  aminoacetate  in  aqueous 
solution  does  not  manifest  any  tendency  to  form  an 
internal  complex.  R.  Cuthill. 

Reactions  of  activated  magnesium.  A.  P. 
Terentiev  (J,  Russ.  Phys.  Chem.  Soc,,  1928,  60, 
85 — 89). — For  the  activation  of  magnesium  iodine, 
brom ine ,  or  am ra onium  c h  1  oride  was  used .  Act ivated 
magnesium  reacted  readily  with  alcohols,  giving  alk- 
oxides  at  100°,  In  the  synthesis  of  butyric  acid  from 
ethyl  malonate,  ethyl  sulphate  was  used  instead  of  ethyl 
iodide  when  the  reaction  was  carried  out  with  activated 
magnesium.  A,  Ratcliffs. 

Reactions  of  activated  magnesium.  A.  P. 
Terentiev  (J.  Russ.  Phys.  Chem.  Soc.,  1928,  60, 
91 — 93). — When  magnesium  is  activated  with  iodine 
the  reaction  with  ammonia  starts  at  300°.  After 
heating  for  5  hrs.  at  350 — 400°,  a  substance  is  obtained 
which  is  supposed  to  be  Mg(NH2)2.  Attempts  to 
isolate  it  in  a  pure  state  failed.  Activated  magnesium 
also  reacts  with  aromatic  amines  more  readily  and 
at  lower  temperatures  than  ordinary  magnesium. 
Experiments  were  carried  out  with  aniline,  methyl- 
aniline,  diphenylamine,  o-anisidine,  a-  and  p-naphthyl- 
amine,  and  acetanilide.  The  reactions  commenced 
at  temperatures  slightly  above  130—150°. 

A.  Ratcliffe. 

Ammines  of  douMe  salts.  XI.  G.  Space  and 
G  Crearga  {BuL  Soc.  Stiinte  Cluj ,  1927,  3,  160—170; 
Chem.  Zentr.,  1927,  ii,  2170;  cl.  Spacu  and  Cat  on, 
Bui.  Soc.  Stiinte  Cluj,  1927,  3,  105). — The  following 
ammines  of  double  salts  are  described  : 
{Cd(C5H5N)6]Br2,MH4Br ;  [Cd(C5Hg]\T)2]Br1?,ATH4Br ; 
[Cd  Nk)6]Br„NH4Br ;  [Cd(NH,)2]Br;,NH:Br ; 

[Zn(cT5N)2Br3]K ;  [Zn(Nll3)„lBr2,KBr ; 
[Zn(NH3)2]Bro,KBr.  The  original  double  salts, 
CdBr2,NH4Br  and  ZnBr2,KBr.2H20,  are  considered 
to  be  formulated  NH4[CdBr3]  and  K[Zn(H20)2Br2], 
respectively.  A.  A.  Eldridge. 

Constitution  of  double  salts.  XIV.  Double 
ammines  of  iodides.  G.  Space  and  0.  Voice 
(Bui.  Soc.  Stiinte  Cluj,  1927,  3,  321—352 ;  Chem. 
Zentr.,  1927,  ii,  2170 — 2171 ;  cf.  preceding  abstract). 
— Double  iodides  of  heavy  metals  with  alkali  metals, 
when  exposed  to  a  current  of  dry  ammonia  at  the 
ordinary  temperature,  yield  hexammines, 
[M''(NH3)6]I2,?iMT  (?i=1  or  2).  Potassium  cadmium 
iodide  affords  compounds,  [M"X6]I2?i,M'I  (?i=l  or  2), 
with  piperidine  or  aniline,  whilst  potassium  zinc 
iodide  gives  compounds  [M//X2]I2,?iMT  or 
[M"X2In+2]M'n  (n  —  1  or  2).  It  is  concluded  that  the 
original  double  salts  are  formulated 

or  2,  n- 1  or  2)  or  [5r#(H20)ll]I2,(x+  1)MT 
(x=Q  or  1,  n=l,  2,  or  6). 

Potassium  zinc  iodide ,  KI5ZnI2,2H20,  obtained  by 
evaporation  of  a  solution  of  the  constituent  salts  over 
sulphuric  add,  forms  transparent  rhombic  prisms,  is 
hygroscopic  and  sensitive  to  light ;  it  loses  1  mol.  of 


water  at  TO3  and  the  remainder  at  95°.  The  following 
ammines  are.  described  :  [Cd(NH3)fi]I2,KI ; 

[Cd(CBH6N)6]I2,KI ;  [Cd(C5H5N)2]I2,KI ; 
[Cd(XH3)r>]I2,2KI ;  [Cd(C6HBN)ajI2,2KI ; 
[Cd(C5H5N),-»lI0,2KI ;  [Cd(H,OWPiiNH2)2]I„2NaI ; 

[Zn(NHa)B]I2,2KI ;  [Znlfc^NyK; ; 
[ZnI.(PhNH2)2]K2 ;  fZn(NH3)6  ]I2,KI ; 
[Zn(C5H6N)2]I2,KI ;  [Zn(PhNH2)2]I,KL 

A.  A.  Eldridge. 

Animonous  nitrides.  I.  Ammonous  cobalt- 
ons  nitride,  ammonous  aluminium  nitride,  and 
stannous  imide,  F.  W.  Bergstrom  (J,  Physical 

Chem.,  1928,  32, 433  . 440). — The  precipitate  obtained 

by  pouring  a  liquid  ammonia  solution  of  ammonium 
bromide  into  a  solution  of  sodium  or  potassium  amino  - 
aluminate,  A1(NH2)2NHK,  has  a  composition  varying 
from  40*7  to  55*6%  A1  to  38*8  to  52*0%  X,  with  little 
alkali  metal  or  bromine  as  impurity.  It  is  best 
regarded  as  an  u  ammonous  aluminium  nitride,” 
A1N,x*NH3,  analogous  to  hydrous  oxides.  Similarly, 
cobaltous  amide  (A.,  1925,  ii,  231)  should  be  regarded 
as  ammoniated  cobaltous  nitride,  Co3N2)x\NTI3,  since 
it  loses  ammonia  slowly  and  irreversibly  under  liquid 
ammonia  even  at  low  temperatures.  Stannous  imide 
was  prepared  as  a  brown  precipitate  by  the  slow 
addition  of  a  dilute,  liquid  ammonia  solution  of 
ammonium  bromide  to  a  solution  of  potassium 
amminostannite.  It  is  hydrolysed  by  water,  and  is 
amphoteric.  Stannous  imide  when  heated  at  340°  in 
a  vacuum  viekled  stannous  nitride. 

V 

L.  S.  Theobald. 

Rare  earths.  E.  Wilke-Dorfurt  and  O. 
Schliephake  (Z.  anorg.  Chem,,  1928,  170,  129 — 
144). — Lanthanum  nitrate  may  be  separated  re¬ 
latively  rapidly  from  admixed  praseodymium  nitrate 
by  dissolving  the  mixed  oxides  in  perchloric  acid, 
and  subjecting  the  solution,  preferably  at  a  concen¬ 
tration  of  60%,  to  fractional  precipitation  with 
ammonia  in  the  cold,  the  mixture  being  heated  at 
50—70°  previous  to  filtration.  Similarly,  the  separ¬ 
ation  of  neodymium  from  accompanying  praseodym¬ 
ium  and  lanthanum  with  the  aid  of  an  ammonium  and 
a  cadmium  salt  according  to  PrandtTs  method  (A., 
1924,  ii,  615)  is  more  advantageously  carried  out  in 
perchloric  acid  solution  than  in  nitric  acid  solution. 
From  a  solution  of  neodymium  oxide  in  perchloric 
acid,  the  'perchlorate  may  be  obtained  as  the  hexa- 
hydrate,  or  as  red  crystals  of  the  anhydrous  salt. 
By  adding  a  solution  of  ammonium  perchlorate  to  a 
mixed  solution  of  antipyrine  and  a  nitrate  of  one  of 
the  following  metals,  or,  in  the  case  of  neodymium, 
by  adding  antipyrine  to  a  solution  of  the  perchlorate, 
hexa-antipyrineper chlorates  have  been  obtained,  these 
containing  6  mols.  of  antipyrine  per  mol.  of  metallic 
perchlorate,  and  having  the  colour,  m.  p.,  and  solu¬ 
bility  at  20°  (in  g./lOO  c.c.  of  solution),  respectively, 
as  follows :  lanthanum,  colourless,  290—295° 
(decomp.),  1*48;  neodymium,  red,  285—289° 
(decomp.),  0*98;  cerium  (cerous),  white,  295 — 300° 
(decomp.),  1-07 ;  praseodymium,  green,  286—291° 
(decomp.) ;  yttrium,  colourless,  293—296°  (decorap.), 
0*55.  Analogous  hexa-antipyrine iod ides  have  been 
obtained  by  mixing  solutions  of  the  corresponding 
simple  iodides  and  of  antipyrine ;  the  data  for  these 
are;  lanthanum,  yellow,  268—269°,  29*5;  neodym- 
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iura,  red,  270 — *272°,  11-3 ;  cerium  (cerous),  yellow, 
26S — 270°,  13*12;  yttrium,  colourless,  280—282°, 
4*44.  Cerous  iodide  is  conveniently  prepared  by 
passing  hydrogen  sulphide  into  a  suspension  of  iodine 
and  an  excess  of  cerium  dioxide.  R.  Cuthill. 

Di~  and  tetra-substituted  siloxens,  H.  Kaxjt- 
sky  and  A.  Hirsch  (Z.  a-norg.  Cbem.,  1928,  170, 

1 — 17  ;  cf.  A.,  1925,  ii,  698). — Acetic  acid,  acetic 
anhydride,  and  their  homologues  slowly  react  with 
siloxen  on  wanning,  but  no  definite  compounds  can 
be  isolated,  and  it  seems  that  at  most  only  one 
hydrogen  atom  is  replaced  by  an  acid  radical.  Well- 
defined  substitution  products,  monoacetatomonaiodo - 
siloxen ,  SiG03H4I(0Ac),  and  d iaceiatod ihromos iloxeji, 
Si  603H2Br 2 ( O Ac )2 ,  have,  however,  been  prepared  by 
adding  to  siloxen  successive  small  amounts  of  a 
solution  of  the  halogen  in  acetic  anhydride,  and 
removing  the  liquid  phase  from  the  solids  in  the 
reacting  system  before  each  new  addition  of  halogen ; 
otherwise  with  bromine  only  the  monoaceiaiodibromo- 
sihxen,  Si603H3Br2(0Ac),  is  formed,  the  hydrogen 
bromide  produced  by  the  reaction  preventing  further 
substitution.  By  brominating  with  a  solution  of 
bromine  in  carbon  disulphide  and  removing  the 
hydrogen  bromide  from  the  system  from  time  to 
time,  a  ietrabromosiloxen ,  SiG03H2Br4,  results,  and 
with  high  concentrations  of  bromine,  hexabromosiloxeyi, 
Si603Br6.  All  these  new7  compounds  are  yellowish 
solids;  their  constitutions  have  not  been  ascertained. 
With  water  they  are  hydrolysed  to  hydroxy -compounds , 
and  with  ammonia  or  amines  amino-compounds  are 
formed.  E.  Cuthill. 

Composition  of  titanium  peroxide.  M.  Billy 
(Compt.  rend.,  1928,  186,  7 60 — 7 62) . — The  pertitanie 
salt  studied  (the  double  sulphate  of  potassium  and 
titanium)  always  contained  a  proportion  of  oxygen 
corresponding  with  the  ratio  Ti/03  whether  it  -was 
prepared  at  0°  or  15°,  but  lost  its  active  oxygen  in  a 
vacuum.  Hydrolysis  by  an  excess  of  water  at 
10—20°  and  at  0°  (cf.  A.,  1921,  ii,  553)  produced 
hydrates  giving  the  ratios  TiJOg  and  Ti2/Q6.27, 
respectively.  The  fixation  of  active  oxygen  by 
Ti2Os  or  Ti02  tends  to  an  equilibrium  dependent  on 
the  temperature  and  concentration.  J.  Grant. 

Selenium  oxyfluoride.  E.  B.  E.  Pride aux  and 
C.  B.  Cox  (J.C.S.,  1928,  738—745;  cf.  A.,  1927, 
532 ) . — Selenium  oxyfluoride,  SeOF2,  has  been  pre¬ 
pared  by  heating  selenium  oxychloride  with  silver 
fluoride  at  140°.  It  is  a  colourless,  fuming  liquid, 
^  2*67,  b.  p.  121—129°,  m.  p.  4-6°.  It  attacks  glass 
rapidly,  forming  chiefly  selenium  dioxide.  Silica 
reacts  violently  in  accordance  with  the  equation 
~SeOF2  4-  Si02  2Se02  A  SiF4.  Crystalline  silicon 
gives  silicon  tetrafluoride,  red  selenium,  and  selen¬ 
ium  dioxide.  It  also  attacks  red  phosphorus  and 
sulphur.  The  properties  of  selenium  oxyfluoride 
are  compared  with  those  of  a  solution  of  selenium 
dioxide  m  hydrofluoric  acid.  C.  W.  Gibby. 

Introduction  of  bromine  and  of  iodine  into 
o  -A.  Duboin  (Compt.  rend.,  3928,  186, 

7^4). — Compounds  of  the  type 
iYA,K20,CoO,4Si02}  where  X  is  Cl,  Br,  or  I,  have 
been  obtained  by  a  method  analogous  to  that  originally 


described  for  the  chlorine  compounds  (A.,  1921,  ii, 
403).  They  are  easily  decomposed  by  hydrochloric 
acid  and  form  isomorphous  crystals  (probably 
orthorhombic),  nw  (mean)  1*505,  1*540,  and  1*572 
(±0*003  in  each  case),  respectively,  and  d°  2*8 — 2*95. 

J.  Grant. 

Landolt  reaction.  A.  Thiel  (Z,  Elektrochem., 
1928,  34,  113 — 114). — A  discussion.  The  mechanism 
of  the  Landolt  reaction  cannot  yet  be  considered  as 
fully  elucidated,  H.  F.  Gillbe. 

Hydrate  of  cobaltic  fluoride.  G.  A.  Barbieri 
and  F.  Calzolari  (Z.  anorg.  Cliem.,  1928,  170.  109 — 
110). — It  is  denied  that,  as  Birk  has  implied  (A., 
1927,  1157),  the  authors  have  stated  that  cobaltic 
fluoride  prepared  by  their  method  is  anhydrous ;  no 
determinations  of  the  water  content  wrere  made. 

R.  Cuthill. 

Dehydration  of  barium  platinocyanide  by 
X-rays.  A.  Trapes nikov  (Z.  Physik,  1928,  47, 
732— 744),— By  repeated  dehydration  and  hydration 
of  barium  platinocyanide,  BaPt(CN)4,4H20,  evidence 
has  been  obtained,  using  a  microbalance,  of  crystal 
hydrates  containing  3*75,  3*5,  and  3*25  mo  Is.  of  wrater. 
The  original  hydrate  is  green,  that  containing  3*75 
mols,  of  wratcr  is  brick-red  or  brown.  Prolonged 
irradiation  of  the  green  salt  by  X-rays  produces  an 
orange-coloured  substance,  but  loss  of  water  could  not 
be  established.  The  irradiated  salt  recovered  its 
original  colour  when  left  unilluminated. 

W.  E.  Downey, 

„  Preparation  of  hydrazine  by  RascMg’s  method. 
0.  Magidson  [with  J.  Frank  el]  (Trans,  sci.  chem. - 
pharm.  inst.,  Moscow,  1923,  6,  21—28 ;  Chem. 
Zentr.,  1927,  ii,  2542), — Ammonia  solution  (d  0*9, 
3  litres)  and  5%  gelatin  solution  (300  c.c.)  are  stirred 
during  the  addition  of  2AT -hypochlorite  solution 
(1*5  litres);  the  evaporated  mixture  is  filtered  and, 
when  cold,  is  treated  with  dilute  sulphuric  acid, 
hydrazine  sulphate  crystallising  out.  The  presence 
of  a  small  quantity  of  sulphuric  or  nitric  acid  is  very 
unfavourable.  A.  A.  Eldridge. 

Preparation  of  radium  from  Russian  sources. 
W.  Chlqpin  (Trav.  Radium  Min.  radioact.,  1924,  1, 
1 — -176 ;  Chem.  Zentr.,  1927,  ii,  2499). — A  monograph. 
The  separation  of  radium  and  barium  may  be  achieved 
by  fractional  precipitation  of  the  bromides  with 
hydrogen  bromide.  A.  A.  Eld  ridge. 

Concentration  and  isolation  of  element  91* 
A.  von  Grosse  (Naturwdss.,  1927,  15,  766 — 767 ; 
Chem.  Zentr.,  1927,  ii,  2272). — About  2  mg.  of 
protoactinium  pentoxide,  practically  free  from  other 
elements,  and  having  an  a -activity  about  23  X  104 
as  great  as  that  of  an  equal  mass  of  uranium -I,  has 
been  prepared  by  employing  the  following  properties  : 
(i)  it  is  precipitated,  together  with  zirconium  and 
hafnium,  by  addition  of  phosphoric  acid  to  a  solution 
containing  mineral  acid  and  hydrogen  peroxide,  (ii) 
it  is  separated  from  phosphoric  acid  by  fusion  with 
alkali  carbonate,  (iii)  it  is  separated  from  zirconium 
and  hafnium  either  by  fractional  crystallisation  of 
the  oxychlorides  in  concentrated  hydrochloric  acid 
(pro  to  actinium  accumulating  in  the  mother-liquors) 
or  by  precipitation  as  oxalate  in  company  with  added 
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thorium,  from  which  it  is  separated  by  precipitation 
with  hydrofluoric  acid.  A.  A.  Elkbidge. 

Preparation  of  chemically  pure  chromic 
anhydride.  A.  V.  Rakovski  (J.  Russ.  Phys.  Chem. 
Soc.,  1928,  60,  1 3 — 17 ) . — Chemically  pure  chromic 
anhydride  can  he  obtained  by  treating  potassium  or 
sodium  dichromate  with  sulphuric  acid,  d  1-84.  The 
technical  product  is  conveniently  obtained  by  treating 
technical  sodium  dichromate  with  Jiine  water  and 
calcium  chloride,  the  calcium  chromate  thus  obtained 
being  decomposed  with  sulphuric  acid. 

A.  Ratgliffe. 

Theory  of  sampling.  J.  Mika  {2.  anal.  Chem., 
1928,  73,  257 — 264). — -  Mathematical.  The  relation 
between  the  minimum  weight  of  the  sample  taken  for 
analysis  and  the  degree  of  fineness  of  a  heterogeneous 
mixture  is  deduced  from  the  theory  of  probability, 
and  it  is  shown  that,  when  the  material  lias  been 
ground  as  finely  as  possible  in  an  agate  mortar,  a  few 
mg.  will  give  an  average  sample  with  an  error  much 
below  the  usual  permissible  analytical  errors.  In  the 
usual  method  of  sampling  large  quantities  of  coarse 
material  by  grinding  portions  in  stages,  the  usually 
accepted  ratio  of  sample  weight  to  total  weight  at 
most  stages  is  shown  to  be  far  too  small. 

A.  R.  Powell. 

Nephelometric  analysis  using  a  spectro¬ 
photometer.  K.  Jablczynski  and  W.  Stankie- 
wicz  (Roez.  Chem.,  1927,  7,  534 — 548) . — The  applic¬ 
ation  of  a  polarisation  spectrophotometer  to  the 
nephelometric  analysis  of  crystalline  and  amorphous 
precipitates  indicates  that  results  obtained  by  previous 
nephelometric  methods  are  unacceptable,  since  the 
degree  of  opacity  found  depends  on  various  factors, 
such  as  tlie  relative  concentrations  of  the  reagents 
used,  the  order  in  which  thev  are  added,  the  velocity 
of  stirring,  the  presence  or  absence  of  protective 
colloids,  etc.  Of  these  factors,  stirring  has  no 
perceptible  influence  on  results  obtained  for  amorphous 
precipitates  and  little  influence  on  a  crystalloid  system 
containing  a  protective  colloid.  Spectrophotometric 
ncphelometry  may  give  results  accurate  to  within 
1-5%  under  standardised  conditions, 

R.  Trtjszkowski. 

Colorimetric  analysis  using  a  spectrophoto¬ 
meter.  K,  Jablczynski  and  W.  Stakkiewicz 
(Roez.  Chem.,  1927  ,  7,  549 — 558 ;  cf,  preceding 
abstract) . — Measurements  by  means  of  a  polarisation 
spectrophotometer  of  the  intensity  of  unit  coloration 
produced  by  the  addition  of  ammonium  thiocyanate 
to  acid  ferric  chloride  show  that  this  is  not  constant, 
but  increases  with  concentrations  of  iron  and  excess 
of.  ammonium  thiocyanate.  The  intensity  of  color¬ 
ation  produced  by  the  addition  of  ammonia  to  cupric 
salts  is  almost  independent  of  the  concentration  of 
the  latter,  and  changes  little  with  that  of  the  former ; 
if  sodium  hydroxide  solution  be  used  in  place  of 
ammonia,  the  intensity  of  coloration  increases  rapidly 
with  concentration,  whilst  if  Folding's  solution  he 
added,  it  is  also  dependent  on  the  concentration  of 
copper.  Using  niekelous  salts  and  ammonia,  the 
intensity  of  coloration  falls  with  increasing  concen¬ 
tration  of  ammonia,  and  with  decreasing  concentra¬ 
tions  of  nickel.  In  those  cases  where  the  concen¬ 


tration  of  the  substrate  does  not  affect  the  accuracy 
of  the  determination,  colorimetric  determination 
may  he  applied  under  standardised  conditions ;  in 
other  cases,  to  which  Beer's  law  does  not  apply,  the 
following  law  is  followed  :  {c1io2Y—d2/d%i  where  c  is 
the  concentration  and  d  the  intensity  of  coloration. 
Colorimetry  is  not  therefore  applicable  to  the  determin¬ 
ation  of  metals  of  the  second  type. 

R.  Truszkowski. 

Exact  determination  of  the  equivalence  point 
in  potentiometric  titrations.  I,  M,  Kolthoff 
(Ilec,  tray,  chilli.,  1928,  47,  397 — 400). — A  reply  to 
Hahn  and  Weller  (A.,  1927.  124)  and  Halm  and 
Erominer  (A.,  1927,  743).  A  simple  and  accurate 
method  is  given  for  finding  the  point  of  equivalence 
when  the  potential  curve  lias  only  a  slight  slope  near 
the  end-point,  or  is  unsyra metrical.  From  the 
experimental  data  obtained  during  titration  it  is 
possible  to  calculate  the  equilibrium  constant  of  the 
reaction  involved  and,  from  this,  the  magnitude  of 
the  inflexion  potential.  The  point  on  the  potential 
carve  corresponding  with  this  potential  gives  the 
position  of  the  point  of  equivalence.  If  the  titration 
is  carried  to  the  correct  equivalence  potential  exact 
results  may  be  expected  even  in  cases  where  the 
classical  method,  he,,  finding  the  point  at  which 
AEjAc  is  a  maximum,  does  not  give  satisfactory 
results.  M*  S.  Burr. 

New  indicator  papers  for  determination  of 
hydrogen-ion  concentration.  W.  U.  Behrens 
(Z,  anal  Chem,,  1928,  73,  129— 137).— The  prepar¬ 
ation  of  a  series  of  indicator  papers  by  the  use  of  two 
or  three  colouring  substances,  one  of  which  is  ail 
indicator,  so  that  each  paper  is  grey  at  a  definite 
j?h  value,  but  assumes  positive  colours  of  j?H  values 
above  or  below  the  44  grey  ”  value,  is  described.  The 
grey  colour  changes  in  one  direction  for  increasing 
acidity  and  in  another  for  diminishing  acidity,  but 
the  shades  so  produced  change  only  in  intensity  and 
not*  in  colour  on  either  side  of  the  4C  grey  ’*  point. 
Formulae  are  given  for  a  series  of  papers  covering  the 
pu  range  from  1*5  to  8*0.  S,  I.  Lew. 

Membrane  hydrolysis  at  indicator  papers. 
H.  Kroeplin  (Kolloid-Z.,  1928,  44,  188— 190).— A 
study  has  been  made  of  Wulff’s  method  of  measuring 
the  "hydrogen -ion  concentration  of  turbid  solutions 
by  means  of  indicator  papers.  Wulffs  Paper  I  has 
an  alkali  error.  Papers  II  and  III  gave  an  error  on 
the  acid  side  in  solutions  poor  in  salts,  due  to  membrane 
hydrolysis  of  the  colouring  matter  contained  in  the 
paper.  This  difficulty  can  be  obviated  by  the 
addition  of  neutral  salts  (e,g^  35  miliimols.  of  potass¬ 
ium  chloride).  E.  3.  Hedges. 

Standardisation  of  silver  nitrate  solutions 
used  in  chemical  studies  of  sea-waters.  T.  G. 
Thompson  {J.  Amer.  Chem.  Soc.f  1928,  50.  681— 
685}. — Silver  nitrate  solutions  for  oceanographic 
purposes  may  be  standardised  against  pure  sodium 
chloride  instead  of  standard  sea -water.  If  sea¬ 
water  at  20°  contains  x  grains  of  chlorine  per  litre  and 
y  g,  of  chlorine  per  kg.,  then  ?/=*()• 008 +* 0 * 99980a* — 
0 *001 228a; v  S.  K.  Tweedy. 

o-T oli dine  method  for  determining1  chlorine  in. 
water.  F.  R.  McCrtjmb .  — See  B,,  1928,  240. 
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Determination  ol  hypochlorous  and  chlorous 
acids,  especially  by  potentiometric  methods. 
E.  Muller  and  H.  Dietmann  (Z.  anal.  Chem.,  1928, 
73,  138—145). — Existing  methods  are  based  on 
titration  of  the  hypochlorite  by  standard  arsenite 
solution,  and  subsequent  addition  of  excess  of  iodide, 
the  iodine  liberated  by  the  chloric  acid  being  titrated 
by  means,  of  thiosulphate.  Difficulties  have  arisen 
from  the  necessity  of  avoiding  excess  of  arsenite  in  the 
reduction  of  the  hypochlorite.  In  carrying  out  the 
determination  potentiometrieally,  abnormal  potential 
curves  are  frequently  obtained ;  the  abnormalities 
are  shown  to  arise  from  insufficient  alkali,  since  four 
equivalents  of  alkali  are  necessary  to  neutralise  the 
acids  arising  from  the  oxidation  of  1  mol.  of  arsenious 
oxide.  When  sufficient  alkali  is  present,  the  curves 
are  smooth  and  normal.  Satisfactory  curves  are  also 
obtained  if  the  reduction  of  the  hypochlorite  is 
effected  by  means  of  sulphite ;  in  this  titration  the 
acidity  of  the  solution  is  not  increased.  S.  I.  Levy. 

Detection  of  traces  of  soluble  bromides.  H. 
Baines. — See  B,,  1928,  261. 

Colorimetric  determination  of  iodine  in  arti¬ 
ficial  light,  L.  S.  van  der  Ylugt  (Chem.  Week- 
blad,  1928,  25,  196 — 197). — The  difficulties  of  com¬ 
paring  the  solutions  in  Fellenberg’s  method  (Bioehem, 
Z.,  1923,  139,  396)  are  minimised  by  using  artificial 
light  from  a  metal-filament  lamp  passing  through 
cobalt  glass.  A  suitable  apparatus  is  described. 

S.  I.  Levy. 

Titration  of  dilute  sulphite  solutions  with 
standard  iodine  solutions.  H.  M,  Mason  and  G. 
Walsh  (Analyst,  1928,  53,  144 — 149) . — When  iodine 
solution  is  run  into  sulphite  solution  the  volume  of 
iodine  required  for  oxidation  of  a  given  volume  of 
sulphite  is  less  than  when  the  sulphite  solution  is  run 
into  the  iodine.  The  hydriodie  acid  set  free  during 
the  titration  of  iodine  into  sulphite  does  not  reduce 
sulphur  dioxide,  but  by  increasing  the  acidity  of  the 
solution  makes  loss  by  volatilisation  easier.  Agitation 
of  the  solution  during  titration  may  cause  loss  of 
sulphur  dioxide,  and  it  is  advisable,  unless  extreme 
accuracy  is  necessary  (in  which  case  the  iodine  should 
be  titrated  with  sulphite),  to  run  the  bulk  of  the 
iodine  solution  into  the  sulphite  solution,  mix  gently, 
and  complete  titration  with  the  few  necessary  drops 
of  iodine  solution.  Volatilisation  is  regarded  as  the 
main  cause  of  loss  of  sulphur  dioxide,  with  oxidation 
as  a  secondary  cause.  D.  G.  Hewer. 

Oxidation  of  sulphites  by  air.  H.  At.  Mason 
and  G.  Walsh  (Analyst,  1928,  53,  142-144).— 
Neutral  sulphite  solutions  are  rapidly  oxidised  by 
air  at  temperatures  approaching  100° ;  with  acid 
solutions  oxidation  is  slower  at  the  ordinary  temper¬ 
ature  and  probably  also  at  higher  temperatures.  The 
distillation  process  is  fairly  accurate  when  the  sulphite 
solution  is  added  to  boiling  acid  solution,  and  oxidation 
of  some  of  the  sulphur  dioxide,  increasing  with  time, 
occurs  in  the  distilling  flask  during  the  time  taken  to 
start  boiling.  If  carbon  dioxide  is  used  in  a  sulphite 
distillation  which  lasts  for  more  than  a  few  minutes, 
it  must  be  free  from  oxygen,  but  in  the  case  of  food¬ 
stuffs  losses  are  nearly  certain  to  occur  owing  to  the 
presence  of  absorbed  air ;  removal  of  air  bv  use  of  a 
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vacuum,  or  extremely  rapid  heating  and  distillation 
Is  recommended.  D.  G.  Hewer. 

Stability  of  solutions  of  potassium  meta- 
bisulphite.  R.  J.  Phillips  (Analyst,  1928,  53, 
150), — Fifty  c.c.  were  pipetted  after  each  24  lirs. 
from  a  0T%  solution  of  potassium  metabisulphite  in 
a  stoppered  litre  flask  and  titrated  directly  with  0*05Ar~ 
iodine  solution,  the  contents  of  the  flask  being  main¬ 
tained  at  15-6°.  The  relative  sulphur  dioxide  content 
was  found  to  be  100*0,  98*2,  94*6,  93*5,  92*2,  and  after 
144  hrs.  91*3%.  D.  G.  Hewer. 

Quantitative  precipitations  in  highly  concen¬ 
trated  solutions.  I.  [Determination  of  sul¬ 
phuric  acid.]  V.  Njegovan  and  V.  Makjanovic 
(Z.  anal.  Chem.,  1928,  73,  271 — 279). — By  precipit¬ 
ating  concentrated  solutions  of  sulphates  with 
concentrated  barium  chloride  solution,  diluting  and 
heating  for  some  time,  the  barium  sulphate  is  obtained 
in  a  coarsely  granular  form  which  does  not  adsorb 
other  salts  from  the  solution.  The  analysis  is  con¬ 
ducted  as  follows  :  The  solution,  containing  not 
more  than  0*3  g.  of  sulphate  ion,  is  evaporated  to 
dryness  on  the  water- bath  and  the  residue  is  stirred 
with  5  c.c.  of  10%  hydrochloric  acid  and  1  c.c.  of 
saturated  barium  chloride  solution.  After  addition 
of  100  c.c.  of  hot  water,  the  solution  is  left  for  30  min. 
on  the  water-bath,  and  the  clear  liquid  decanted 
through  a  Gooch  crucible.  The  precipitate  is  stirred 
with  1  c.c.  of  concentrated  hydrochloric  acid  and  50 
c.c.  of  water,  heated  for  10  min.,  collected  on  the 
Gooch  crucible,  washed  with  cold  water,  dried  at  100°, 
ignited,  and  weighed.  The  results  are  unaffected  by 
the  presence  of  alkali  chlorides  or  nitrates,  or  of  salts 
of  magnesium,  copper,  or  iron ;  calcium  salts  and 
phosphates,  however,  interfere.  A.  R.  Powell. 

Barium  sulphate  losses  in  gravimetric  deter¬ 
minations.  H.  It.  Jensen  (Analyst,  1928,  53, 
136 — 138). — A  series  of  tests  was  made  with  three 
independent  standards  to  check  the  solubility  of 
barium  sulphate  at  and  below  acid  concentrations 
used  in  gravimetric  analysis.  A  slight  invariable  loss 
of  sulphate  was  found  averaging  0*0009  g.  for  nine 
determinations  with  free  hydrochloric  acid  up  to  0*02  A7 
(350  c.c,).  With  higher  acid,  concentration  and 
volumes  of  350  c.c.  significant  losses  (averaging 
0*007  g.)  were  frequent  but  not  invariable,  and  were 
highest  when  the  precipitates  were  collected  within 
18  hrs.  A  similar  solvent  action  was  found  for  the 
mixed  acids  present  under  the  conditions  obtaining 
in  typical  sulphur  dioxide  determinations.  A 
systematic  investigation  of  all  the  conditions  for  the 
determination  of  verv  small  amounts  of  barium 
sulphate  is  considered  desirable.  D.  G.  Hewer. 

lodometric  determination  of  persulphate. 
L.  VON  Zombory  (Z.  anal.  Chem,,  1928,  73,  217—219), 
— The  persulphate  solution  (10  c.c.)  is  treated  with 
25  c.c.  of  a  10%  solution  of  potassium  chloride  and 
with  1—1*5  g.  of  potassium  iodide  in  a  stoppered 
flask.  After  1  hr,  the  liberated  iodine  is  titrated  with 
thiosulphate.  The  potassium  chloride  acts  as  an 
accelerator  of  the  action  between  iodide  and  per¬ 
sulphate.  A.  R.  Powell. 


408 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Determinative  mineralogy.  II.  P.  C.  Put¬ 
nam,  E.  J.  Roberts,  and  D.  H.  Selciiow  (Amer.  J. 
Sci.,  1928,  [v],  15,  253—261 ;  of.  this  vol.,  267).— 
The  following  microchemical  tests,  suitable  for  use  in 
mineral  analysis,  are  described.  To  detect  1  fig.  of 
tellurium,  the  mineral  grain  is  dissolved  in  1  drop 
of  concentrated  nitric  acid,  then  the  solution  is 
evaporated,  and  the  residue  warmed  with  1  drop  of 
oA-sulphuric  acid,  then  after  addition  of  a  second 
drop  of  acid  the  clear  liquid  is  removed  from  the 
precipitate  and  evaporated  almost  to  dryness,  when 
thin  plates,  probably  of  2Te02?S035  separate  on  cool¬ 
ing.  Addition  of  a  saturated  solution  of  quinol  in 
concentrated  sulphuric  acid  at  this  stage  will  cause  a 
separation  of  black  needles  or  rods  of  elementary 
tellurium,  visible  under  the  microscope  even  when 
only  0*1  ug.  is  present.  The  quinol  reagent  may 
also  be  used  in  the  same  way  to  detect  selenium,  the 
limit  of  the  sensitivity  being  0*08  pg.  To  detect 
manganese,  the  solution  is  first  evaporated  twice 
with  nitric  acid  to  remove  chlorine,  and  then  solid 
silver  nitrate  and  ammonium  persulphate  are  added, 
when  the  purple  colour  of  permanganate  is  visible  if 
as  little  as  0*005  pg.  of  manganese  is  present, 

R.  CUTHILL. 

Hydrogen  peroxide  as  an  oxidising  agent  in 
the  Kjeldahl  method  for  determining  nitrogen. 
E.  Gubarev  (Zhur.  exp.  Riol.  Med.,  1927  ,  6  ,  261— 
265). — "  Perhydrol  ”  (1  c.c.)  is  added  after  prelimin¬ 
ary  heating  of  the  material  for  10  min.  with  sulphuric 
acid.  ”  Chemical  Abstracts. 

Volnmpfric  HpfprminstinTi  of  onifli  ‘With, 

hypobromite  by  the  ordinary  and  by  a  potentio™ 
metric  method.  I.  M.  Kolthoff  and  A.  Latjr 
(Z.  anal.  Cheim,  1928,  73,  177— 195).—' The  hypo- 
bromite  method  for  the  determination  of  ammonia 
has  been  thoroughly  examined.  In  all  cases  high 
results  were  obtained  due  to  the  oxidation  of  part  of 
the  ammonia  to  nitrite.  In  the  iodometric  determin¬ 
ation  of  the  excess  of  hypobromite  the  blue  colour 
returns  repeatedly  and  the  results  are  therefore  very 
erratic.  The  greater  the  alkalinity  of  the  solution  to 
which  the  hypobromite  is  added  the  nearer  the 
results  approach  to  the  theoretical ;  under  favourable 
conditions  the  error  may  be  kept  within  +1%, 

A.  R.  Rowell. 

Stable  colour  standards  for  the  determination 
of  nitrites  in  water.  R,  Da  net. — See  B.,  1928,  246. 

Determination  of  nitrates.  L.  Szebellkdy  (Z. 
anal.  Chem,,  1928,  73,  145— 153) —The  reduction  of 
nitrates  to  nitrites  by  ferrous  sulphate  in  concentrated 
sulphuric  acid  solution  may  be  used,  with  suitable 
precautions,  for  tlie  determination,  the  end-point 
being  indicated  by  the  colour  due  to  the  compound  of 
ferrous  sulphate  with  nitrous  oxide  when  excess  of 
nitrate  is  present.  Dissolved  oxygen  is  removed 
from  the  solutions  by  addition  of  potassium  hydrogen 
carbonate  immediately  before  the  titration ;  the 
ferrous  sulphate  solution  must  bo  frequently 
standardised  by  titration  against  pure  potassium 
nitrate.  Chlorides  and  bromides  interfere,  and  must 
lie  precipitated  by  treatment  with  silver  sulphate. 
The  precautions  necessary  to  obtain  accurate  results 
are  described.  S.  I.  Levy. 


Production  of  uniform  stains  in  the  Gutzeit 
test  for  arsenic.  A.  S.  Dodd  (Analyst,  1928,  53, 
152).— A  metal  band  encircles  the  top  of  the  glass 
exit  tube  and  is  fixed  by  a  small  screw  nail  serving  to 
tighten  the  band  and  also  acting  as  a  hinge  for  the 
top,  which  is  a  flat  disc  with  a  circular  hole  the  same 
size  as  the  bore  of  the  exit  tube,  with  projections  at 
opposite  sides  as  a  hinge  and  spring  fastener.  The 
spring  has  a  small  hole  to  hold  the  catch  pin.  Strips 
of  mercuric  chloride  paper  are  slipped  under  the  top 
and  clipped  down,  and  the  stains  are  uniform  and 
sharp  to  the  edge.  D.  G.  Hewer. 

Quantitative  separation  of  arsenic,  antimony, 
and  tin.  A,  Thubmer  (Z.  anal.  Oh  cm.,  1928,  73, 
196 — 200). — The  alkaline  solution  of  the  thio- salts 
obtained  in  the  usual  course  of  analysis  is  treated 
with  nitric  acid  until  it  is  just  neutral  to  litmus,  then 
boiled  with  10  g.  of  ammonium  chloride  and  an  excess 
of  hydrogen  peroxide  until  oxygen  ceases  to  be 
evolved.  After  cooling  to  30°,  1 — 2  c.c.  of  hydro¬ 
chloric  acid  are  added  and  the  solution  is  treated  for 
30 — 40  min.  with  hydrogen  sulphide,  whereby 
antimony  and  stannic  sulphides  are  precipitated 
whilst  the  arsenic  remains  in  solution  as  arsenate  and 
tliioarsenate.  The  precipitate  is  collected,  washed 
with  ammonium  chloride,  and  dissolved  in  40  c.c.  of 
concentrated  hydrochloric  acid.  The  solution  is 
diluted  to  300  c.c.,  17  g.  of  ammonium  chloride  are 
added,  and  the  mixture  is  treated  with  hydrogen 
sulphide  at  95—98°  for  1  hr.  to  precipitate  antimony 
sulphide.  Tin  is  recovered  from  the  filtrate  by 
boiling  off  the  excess  of  hydrogen  sulphide,  neutralising 
with  ammonia,  and  boiling  with  ammonium  nitrate. 
Arsenic  is  recovered  from  the  first  filtrate  as 
ammonium  magnesium  arsenate  after  reoxidising 
with  hydrogen  peroxide.  A.  R.  Powell. 

Colorimetric  field  determination  of  the  carbon 
dioxide  tension  and  free  carbon  dioxide,  hydro¬ 
gen  carbonates,  and  carbonates  in  solution  in 
natural  waters.  II.  Critical  mathematical 
analysis  of  theory  and  data.  E.  B.  Powers  and 
J.  D,  Bond  (Ecology,  1927,  8,  471— 479).— It  is 
assumed  that  all  active  substances  of  homogeneous 
and  heterogeneous  equilibria  attain  equilibrium 
provided  time  is  afforded,  that  the  equilibrium  points 
are  determined  by  the  carbon  dioxide  tension  of  the 
system  (provided  that  this  is  the  only  modifying 
factor),  and  that  the  hydrogen- ion  concentration, 
unless  entirely  stabilised  by  a  strong  acid,  increases  or 
decreases  with  increase  or  decrease  of  carbon  dioxide 
tension;  hence  Cu—iKkg^Py1,  where  hJlBP  is  the 
solubility  product  of  carbonic  acid,  and  n  is  the 
exponent  of  the  rate  of  increase  in  Cn. 

Chemical  Abstracts. 

Detection  and  determination  of  calcium, 
barium,  and  strontium,  O.  Macchia  (Chem.- 
Ztg.,  1928,  52,  281 — 282). — The  carbonate  precipitate 
obtained  in  the  ordinary  group  analysis  is  dissolved 
in  hydrochloric  acid  and  the  solution  is  neutralised 
with  ammonia  and  treated  with  4 — 5  times  its  volume 
of  a  hot  saturated  solution  of  potassium  ferrocyanide ; 
calcium  produces  a  white,  crystalline  precipitate  of 
CaK2Fe(CN)6,3Ho0.  The  cold  solution  is  filtered, 
rendered  ammoniaeal,  and  treated  hot  with  potassium 
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chromate,  and  finally  the  filtrate  from  the  barium 
chromate  is  treated  with  sodium  carbonate  to  pre¬ 
cipitate  strontium.  An  alternative  procedure  is  to 
dissolve  the  original  carbonate  precipitate  in  m  a  Ionic 
.acid  and  add  a  slight  excess  of  ammonia ;  a  white 
precipitate  indicates  barium.  The  filtrate  is  treated 
with  4 — 5  times  its  volume  of  methyl  alcohol,  warmed 
for  20  min.,  filtered,  and  treated  with  potassium 
cyanate ;  in  the  presence  of  calcium  a  white,  flocculent 
precipitate  is  obtained.  The  first  method  may  be 
used  for  the  quantitative  separation  of  the  metals, 
the  calcium  precipitate  being  washed  with  a  cold 
saturated  solution  of  potassium  ferroeyanide  and 
dissolved  in  hydrochloric  acid  for  the  usual  oxalate 
precipitation.  The  barium  chromate  precipitate  is 
converted  into  sulphate  and  the  strontium  carbonate 
into  oxide  for  weighing.  A.  R.  Powell. 

Electrolytic  determination  of  zinc.  31.  Gior- 
bani  (Annali  Chim.  Appl.,  1928,  18,  03 — 05). — -The 
separate  preparation  of  a  lead  peroxide  anode  and  a 
coppered  cathode  involved  in  Belasio  and  Mellana’s 
method  for  the  electrolytic  determination  of  zinc  in 
solutions  containing  sulphuric  acid  (A.,  1927,  953) 
may  be  obviated  by  the  addition  to  the  electrolyte  of 
a  reducing  substance  such  as  alcohol  or,  better, 
dextrose  (cf.  Oct  tel,  Chem.-Ztg.,  1893,  17,  543,  577) 
which  effects  the  destruction  of  any  persulplnirie 
acid  formed.  The  solutions  tested  were  prepared  by 
dissolving  about  0-G  g.  of  pure  zinc  in  sulphuric  acid, 
neutralising  with  ammonia,  adding  20  c.c.  of  0-5Ar- 
sulphuric  acid,  5  g.  of  sodium  sulphate,  and  12  g.  of 
dextrose  and  diluting  to  250  c.c.  The  current,  0*3 
amp.,  corresponded  with  the  cathode  density  ArD= 
0-6  (Winkler’s  coppered  gauze).  The  spiral  anode  of 
lead  wire  2  mm.  in  diameter  and  18  cm.  in  length  was 
paraffined  at  its  intersection  with  the  liquid  surface. 
The  results  were  virtually  theoretical. 

T.  H.  Pope, 

Determination  of  cadmium.  G.  Sfacu  and  J. 
Dick  (Z.  anal.  Chem.,  1928,  73,  279— 283).— The 
neutral  cadmium  solution  (50 — 100  c.c.)  is  heated  to 
boiling,  treated  with  0*5 — 1  g.  of  ammonium  thio¬ 
cyanate  and  1  e.e.  of  pyridine,  cooled,  and  filtered 
through  a  porous  filtering  crucible.  The  precipitate 
of  Cd(CNS)2,2C5H5N  is  washed  successively  with 
cold  water  containing  3  g.  of  ammonium  thiocyanate 
and  5  c.c.  of  pyridine  per  litre,  25%  alcohol  containing 
1  g.  of  ammonium  thiocyanate  and  20  c.c.  of  pyridine 
per  litre,  a  10%  solution  of  pyridine  in  absolute 
alcohol,  and  finally  ether  containing  a  fewr  drops  of 
pyridine.  After  drying  for  10  min.  in  a  vacuum 
desiccator  the  compound  is  weighed ;  it  contains 
29-07%  of  cadmium.  A.  R.  Powell. 

P otentiometric  determination  of  copper  with 
ferroeyanide.  E.  Muller  and  8.  Ta  keg  ami  (Z. 
anal,  Chem.,  1928,  73,  284 — 288) , — Copper  cannot 
satisfactorily  bo  titrated  in  aqueous  solution  with 
either  ^  potassium  or  lithium  ferroeyanide,  as  the 
precipitate  obtained  is  of  somewhat  uncertain  com¬ 
position,  In  30 — 50%  alcohol  fairly  good  results  are 
obtained  witli  the  lithium  salt  if  the  second  maximum 
is  taken  as  end-point.  During  the  course  of  the 
titration  the  potential  gradually  rises  and  passes 
through  a  maximum,  then  falls  rather  abruptly 


to  a  minimum,  and  rises  sharply  to  the  second 
maximum.  A.  R.  Powell. 


Activated  form  of  oxalic  acid.  [Determina¬ 
tion  of  mercury,]  F.  Oberhauser  and  W.  Hen- 
singer. — See  this  vol.,  505. 

Applications  of  ceric  sulphate  in  volumetric 
analysis.  I.  Preparation  and  stability  of 
solutions  of  ceric  sulphate  containing  free  sul¬ 
phuric  acid.  II.  P otentiometric  study  of  the 
reactions  between  ceric  and  ferrous  or  oxalate 
ion.  Application  to  the  standardisation  of  ceric 
solutions.  III.  P  otentiometric  determination 
of  cerium,  1ST.  H.  Furman*  (J.  Amer.  Chem.  Soc., 
1928,  50,  755—764). —  Ceric  sulphate  solutions  in 
dilute  sulphuric  acid,  prepared  by  the  method  of 
Meyer  and  Aufrecht  (A.,  1904,  ii,  175),  are  stable; 
they  should  be  protected  from  direct  sunlight.  The 
solutions  may  be  used  for  the  potentio  metric  titration 
of  ferrous  sulphate,  platinum  or  gold- amalgam- 
platinum  electrodes  being  used  (cf.  this  vol.,  383). 
The  reverse  titration  may  also  be  carried  out.  Ceric 
sulphate  solutions  may  conveniently  be  standardised 
by  titrating  with  standard  sodium  oxalate  solution 
at  50°,  either  vo lu metrically  or  potcntiomefcrically. 
The  bismuth  ate,  persulphate,  and  ferrieyanido 
methods  of  determining  cerium  are  in  substantial 
agreement,  although  the  first  two  are  more  con¬ 
venient.  Someya’s  work  is  confirmed  (this  vol.,  146), 
but  some  of  the  results  of  Lindeman  and  Hafstad  {A., 
1927,  536)  could  not  be  repeated.  S.  K.  Tweedy. 


Metal  cyanates.  I.  Ammines  with  pyridine 
of  simple  cyanates.  II.  Detection,  separation,, 
and.  gravimetric  determination  of  aluminium. 
R.  Rip  an  (Bui.  Soc,  Stiinte  Cluj,  1927,  3,  176—192, 
311—320:  Chem.  Zentr.,  1927^  ii,  2388—2389).— 
I.  The  following  pyridinecyanaies  have  been  pre¬ 
pared  :  [AgCsH5N]CNO,  [Mn(C5H5N)4](CNO)2, 
[Mn(CsH5N)0](CNO)2,  [Fc(H,0)(C,HsN)3](0NO)2, 
[Fe(C5HsN)e](CNO)2>  [Co(CBH6N)4](CNO)* 
[Ni(C5H5N)4l(CNO)2,  [Ni(C5H3N)G](CNO)Sl 
[Zn(C.H.N)„](CNO)„  [Cd(C0H,N)2](CNO)2, 

'  _[Cd(C5H5N)o](CNO)2>  [Cu(C5H5N)2](CNO)2, 
[Cu(C5H5N)g](CNO)2  ;  they  are  more  stable  than  the 
simple  cyanates.  Similar  compounds  containing 
magnesium,  beryllium,  ferric  iron,  aluminium,  or 
ter  valent  chromium  were  not  obtained. 

II.  When  an  aluminium  salt  is  warmed  in  solution 
with  potassium  cyanate,  carbon  dioxide  is  evolved 
and  aluminium  hydroxide  is  precipitated  in  a  less 
gelatinous  condition  than  usual,  even  granular ; 
0*0005  g.  of  aluminium  is  thus  discernible.  The 
reaction  is  applicable  to  the  separation  of  aluminium 
from  zinc  or  manganese,  these  metals  not  giving  an 
insoluble  precipitate  with  alkali  cyanate ;  the  alumin¬ 
ium  hydroxide  is  collected,  zinc  is  precipitated  from 
the  filtrate  with  pyridine  or  ammonium  thiocyanate, 
or  manganese  with  ammonia  solution.  Organic 
acids  prevent  the  precipitation  of  aluminium  hydroxide 
by  potassium  connate ;  silica  is  not  precipitated  from 
a  solution  more  dilute  than  4%.  For  the  gravimetric 
determination  of  aluminium,  a  solution  containing 
0*2  g.  of  potassium  cyanate  for  every  0*017 — 0*02  g. 
of  aluminium  and  a  few  c.c,  of  2W ammonium 
chloride  solution  is  gently  heated,  and  finally  boiled 
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for  a  few  minutes  until  the  precipitate  is  granular; 
after  partial  cooling  the  precipitate  is  collected  (being 
washed  with  water  by  decantation  and  on  the  filter) 
and  ignited  wet.  A.  A,  Elbridge, 

Reaction  of  sodium  alizarmtnonosulph onate 
with  aluminium  under  different  experimental 
conditions  with  reference  to  its  use  in  colori¬ 
metry.  J.  H.  Yoe  and  W.  L.  Hill  (J.  Amer,  Chem, 
Soc.,  1928,  50,  748 — 7 55 ) . — A  tack’s  method  for  the 
colorimetric  determination  of  aluminium  (A,,  1915, 
ii,  842)  is  investigated.  Increasing  excess  of  acetic 
acid  increases  the  rate  of  change  of  colour  intensity 
during  the  first  20  min.  only.  The  intensity  is 
proportional  to  the  aluminium  content  provided  excess 
of  dye  is  present,  and  it  increases  with  the  time  of  lake 
formation ;  it  is  very  sensitive  to  slight  variations  in 
the  ammonia  concentration.  Temperature  has  only 
a  slight  effect.  The  dye  solution  must  not  be  more 
concentrated  than  04%,  Iron,  chromium,  cobalt, 
and  manganese  must  be  removed  if  more  than  traces 
are  present,  S.  K,  Tweedy, 

Determination  of  aluminium  as  phosphate. 
A.  Lbjeote  (Bull.  Soc.  ehim,  Belg,  1928,  37,  110 — 
114). — The  determination  of  aluminium  as  phosphate 
according  to  the  procedures  of  Men  rice,  Camprcdon, 
and  Besom  be  gives  in  all  cases  high  results  owing  to 
the  occlusion  of  phosphoric  acid  by  the  aluminium 
phosphate.  The  greater  the  excess  of  precipitant  the 
higher  are  the  results.  Sodium  phosphate  solutions 
gave  rise  to  greater  occlusion  of  phosphoric  acid 
than  those  of  ammonium  phosphate.  This  method 
therefore  should  be  used  only  when  rapid  and 
approximate  analyses  arc  required, 

F,  J.  Wilkins, 

Manganese  in  steel  and  pig  iron.  Volumetric 
determination  by  the  vanadate  method,  L.  E, 
Stout  and  G.  &  Whitaker.— See  B.,  1928,  233, 

Determination  o!  manganese  in  iron  and  steel 
by  the  silver  nitrate -persulphate  method.  S.  W, 
Lipin. — See  B.,  1928,  267, 

Micro-analysis,  Micro  -burette  with  stopcock 
at  its  upper  end.  Oxi dimetric  determination 
of  iron  by  Knop’s  method.  Potentiometric 
titrations  with  small  volumes  of  liquid.  A, 
BenedettlPichler  (Z.  anal,  Ghent.,  1928,  73, 
200 — 216). — A  burette  for  micro-volumetric  analysis 
consists  of  a  tube  6  mm.  in  internal  diameter  with  a 
capillary  tube  12  cm.  long  at  its  lower  end,  and  a 
rubber  stopper  provided  with  a  glass  tube  and  a 
rubber  tube  30  cm.  long  at  its  upper  end.  The  rubber 
tube  is  provided  with  an  ordinary  pinchcock  about 
5 — 8  cm,  from  the  stopper,  and  the  lower  end  of  the 
capillary  is  coated  outside  with  paraffin  wax  so  that; 
it  delivers  very  small  drops.  The  burette  is  filled  by 
opening  the  pinchcock  and  drawing  liquid  in  through 
the  capillary  by  applying  suction  at  the  end  of  the 
rubber  tube.  A  vessel  for  carrying  out  potentio¬ 
metric  titrations  with  small  volumes  of  liquid  com¬ 
prises  a  thick-walled  test-tube  with  a  platinum 
spiral  sealed  in  at  its  lower  end,  and  the  usual  capillary 
tube  filled  with  AT- potassium  chloride  solution  con¬ 
necting  with  the  iV-ealomel  electrode;  a  second 
capillary  serves  for  passing  bubbles  of  air  through  the 


liquid  to  keep  it  thoroughly  stirred  during  a  titration. 
The  titration  of  small  volumes  of  ferrous  sulphate 
or  chloride  solutions  with  dichromate  using  diphenyl - 
amine  as  internal  indicator  gives  results  which  are 
reproducible  to  within  d=  0*002  mg,  of  iron,  using 
0 *004 A-di chromate  solution.  The  colour  change  of 
the  indicator  takes  place  simultaneously  with  the 
potential  change  observed  in  electrometric  titration. 

A.  B.  Powell. 

Potentiometric  determination  of  iron.  J. 
Mika  (Z.  Eiektrocliem.,  1928,  34,  84 — 86). — By  the 
use  of  a  platinum  electrode  the  titration  of  ferric  salts 
with  a  solution  of  sodium  thiosulphate  may  be 
followed  potcntiometrieally  with  considerable  accuracy 
when  the  faintly  acid  medium  (about  0*01%  HC1) 
contains  small  quantities  of  copper  salts.  The 
customary  calomel  electrode  may  conveniently  be 
replaced  by  a  quinhydrone  electrode  in  a  solution  of 
Pn  2*8  (16*83  c.c.  of  04  jiff- citric  acid +3*  17  e.e.  of  0*2 Jf- 
disodium  hydrogen  phosphate).  J,  8,  Carter, 

Colorimetric  determination  of  small  amounts 
of  iron  in  zinc.  W.  J*  Agnew, — See  B.,  1928,  234, 

Determination  of  minute  amounts  of  cobalt 
in  steel.  W.  J.  Agnew. — See  B,,  1928,  233. 

[Reactions  of  cobalt  and  lead.]  A.  S,  Komarov¬ 
sky  (Z.  anal.  Chem,,  1928,  73,  288 — 289 ) . — Polemical ; 
a  reply  to  Tananaev.  A.  R.  Powell. 

Detection  of  chromium,  manganese,  mercury, 
silver,  and  copper  by  spot  tests.  N.  A.  Tananaev 
and  I.  Tananaev  (Z,  anorg,  Chem.,  1928, 170,  113— 
127). — Spot  tests,  to  be  carried  out  on  filter-paper  as 
previously  described  (A.,  1924,  ii,  571 ;  1925,  ii, 
324;  cf.  also  Feigl,  this  voL,  382),  and  depending  on 
the  reduction  of  silver,  mercuric,  or  cupric  ions  in 
presence  of  ammonia  or  sodium  hydroxide,  have  been 
devised  for  the  detection  of  the  above  metals.  Chromic 
salts  are  oxidised  by  warming  with  silver  nitrate  and 
sodium  hydroxide,  and  after  the  addition  of 
ammonium  nitrate  to  dissolve  silver  oxide  and  con¬ 
vert  sodium  hydroxide  into  sodium  nitrate  the 
chromate  is  detected  either  with  silver  nitrate,  or 
with  an  acetic  acid  solution  of  benzidine,  this  latter 
producing  a  blue  colour.  Cobalt,  nickel,  and  lead  are 
oxidised  by  silver  nitrate  in  presence  of  sodium 
hydroxide,  the  black  stain  produced  on  the  paper 
not  being  removed  by  ammonium  nitrate,  Ammoni- 
acal  silver  nitrate  solution  reveals  manganese  by 
giving  rise  to  an  intense  black  colour,  but  does  not 
react  with  cobalt,  nickel,  lead,  or  chromium .  The 
same  reaction  may  be  applied  to  the  detection  of 
silver.  Mercurous  ions  are  precipitated  with  hydro¬ 
chloric  acid,  and  the  washed  precipitate  is  treated 
with  ammonia.  To  detect  mercuric  ions  in  absence 
of  silver  or  mercurous  ions,  manganous  nitrate  and 
sodium  hydroxide  are  added,  when  a  black  colour 
shows  the  presence  of  a  mercuric  salt.  Cupric  salts 
are  reduced  to  the  cuprous  state  with  potassium 
iodide,  or,  if  the  amount  of  copper  is  very  small, 
with  a  solution  of  silver  iodide  in  potassium  iodide 
solution,  and  the  cuprous  ions  oxidised  again  with 
silver  nitrate,  after  the  removal  of  free  iodine  with 
arsenite.  Ferric  salts  interfere  with  this  test,  but 
this  difficult v  mav  be  overcome  by  washing  awav  the 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY, 


50 


ferrous  salts,  produced  by  the  reducing  action  of  the 
iodide,  before  silver  nitrate  is  added  to  the  cuprous 
iodide.  In  a  mixture  of  mercurous  and  silver  ions,  the 
presence  of  the  latter  is  demonstrated  by  the  re¬ 
appearance  of  a  black  colour  when  the  black  colour 
resulting  from  the  action  of  ammonia  on  the  mixed 
chlorides  is  removed  with  bromine  water,  and 
manganese  nitrate  and  ammonia  are  added.  If 
manganese  and  silver  are  present  together,  but 
mercurous  ions  are  absent,  a  black  colour  appears  on 
the  addition  of  ammonia  only ;  this  test  is,  however, 
conclusive  only  if  it  gives  a  positive  result.  The 
presence  of  chromium  and  either  silver  or  mercuric  ions 
is  proved  by  the  formation  of  chromate  when  the  solu¬ 
tion  is  treated  with  sodium  hydroxide,  R.  Outhxll. 

Artificial  daylight.  J.  W.  T.  Walsh  (J.  ScL 
Instr.,  1928,  5,  81 — 88). — The  uses  of  artificial  day¬ 
light  and  means  for  its  production  are  discussed. 
Artificial  daylight  having  the  same  spectral  distri¬ 
bution  as  true  daylight  is  distinguished  from  “  sens¬ 
ation  ”  daylight  in  which  the  same  visual  effect  is 
produced  by  means  of  a  different  spectral  distribution. 
The  former  only  can  be  used  for  matching  colours, 
whilst  the  latter  is  permissible  for  general  illumin¬ 
ation.  The  only  practical  method  of  producing 
artificial  daylight  is  the  subtractive  method,  in  which 
the  excess  of  red  and  yellow  light  is  removed  by  an 
absorbing  screen,  or  by  reflexion  from  a  coloured 
surface.  Its  production  is  therefore  less  efficient  than 
that  of  ordinary  artificial  light.  C.  J.  Smith  ells. 

Nomography.  0.  Liesche  (Chcm.  Fabr.,  1928, 
161 — 164). — Methods  of  constructing  charts  for  the 
elimination  of  calculation  in  supplying  analytical 
results  are  discussed,  and  two  types  of  chart  for 
reading  percentage  of  sulphur  from  the  weight  of 
substance  taken  and  of  barium  sulphate  obtained  are 
given.  S.  I.  Levy. 

Technique  of  spectrum  analysis.  T.  Negresco 
(J.  Chim.  phys.,  1928,  25,  216 — 233). — The  apparatus 
and  methods  employed  in  the  laboratory  of  the 
Sorbonne  are  described.  It  is  pointed  out  that  the 
frequent  absence  of  agreement  between  the  results 
of  different  authors  for  the  intensities  of  spectral 
lines  is  apparently  due  to  the  effect  on  the  relative 
intensities  of  the  lines  of  variations  in  the  apparatus, 
in  the  sensitivity  of  the  photographic  plates,  and  in 
the  mode  of  reading  the  spectrogram.  Further,  it 
would  appear  that  the  spectrum  of  a  particular  ele¬ 
ment  is  not  always  independent  of  any  elements 
which  may  be  combined  with  it ;  e.g.9  in  the  spectrum 
of  an  alloy  of  copper  with  14%  of  silicon  the  line 
3086,  corresponding  with  the  Si"  ion,  is  relatively 
more  intense  than  it  is  in  the  spectrum  of  pure  silicon. 

R.  CUTHIEL. 

Production  and  application  of  high  voltages  in 
the  laboratory.  G.  Breit  and  M.  A.  Ttjye  (Nature, 
1928,  121,  535 — 536). — A  method  of  producing,  and 
measuring  voltages  up  to  5  X 10°  volts  is  described ; 
high  voltages  are  applied  to  vacua  by  the  use  of 
external  electrodes.  A.  A.  Eldbidge. 

^  Capillary  electrometer,  G.  F.  Komovsky  (Z. 
Elektrochem,,  1928,  34,  204 — 205). — A  capillary 
electrometer,  made  in  the  form  of  a  ring,  is  described. 

H.  Inqleson. 


Apparatus  for  the  determination  of  viscosity 
under  different  conditions,  and  the  errors 
induced  by  changes  of  velocity  of  the  moving 
liquid,  surface  tension,  and  displacement  caused 
by  the  air.  E.  Masters  and  A,  E.  Goddard  (Ber., 
1928,  61,  [J5],  586 — 591). — An  apparatus  for  the 
determination  of  comparative  and  relative  viscosities 
is  figured  and  described.  It  is  best  adapted  for 
Scarpa’s  method,  whereby  the  errors  caused  by  air 
displacement  and  surface  tension  and  the  necessity 
for  determining  the  density  and  moan  height  of  the 
liquid  column  are  eliminated.  The  advantages 
claimed  are  (1)  the  capillary  and  bulb  are  easily 
separated  from  one  another  and  therefore  easily 
cleaned ;  (2)  the  length  of  the  capillary  can  be 

determined  with  great  exactness ;  (3)  small  vessels 
are  used,  and  hence  only  small  volumes  of  liquid 
are  required,  since  the  time  of  flow  can  bo  varied  at 
will  by  alteration  of  the  pressure ;  (4)  a  correction  for 
kinetic  energy  is  unnecessary.  H.  Wren. 

Combined  capillarimeter-viscosimeter.  S.  T. 
Bowden  (J.  Physical  Chem.,  1928,  32,  459 — 462). — 
The  apparatus  enables  density,  viscosity,  and  surface 
tension  to  be  determined  on  the  same  sample  of 
liquid  in  one  vessel.  The  principle  developed  in  the 
Richards  capillarimeter  is  utilised  together  with  the 
relative  viscosimeter  principle,  and  the  whole  is  a 
modified  arrangement  of  the  well-known  Ostwald 
apparatus.  L.  S.  Theobald, 

Apparatus  for  the  determination,  in  small 
volumes  of  fluid,  of  the  osmotic  pressure  of 
colloids.  E.  B,  Verne y  (J.  Sci.  Instr.,  1928,  5, 
97—100) . — Apparatus  is  described  by  means  of  which 
the  osmotic  pressure  of  the  colloids  in  blood-plasma 
may  be  determined  at  various  temperatures,  under 
aseptic  conditions,  and  in  volumes  of  fluid  as  small  as 
1  c.c.  G.  J.  Smithells.  . 

Pipette.  H.  N.  Rid yard  (J.C.S.,  1928,  748— 
750).— A  pipette  suitable  for  the  accurate  delivery 
of  small  volumes  of  liquid  is  described.  Errors  do 
not  exceed  ±0*02%  with  water  and  ±0*1%  with 
benzene.  C.  W.  Gibby. 

N on-spattering  semi-automatic  wash  bottle. 
N.  S.  Serinis  (Chemist- Analyst,  1928,  17,  15—16). 

Chemical  Abstracts. 

Spot  plate  for  outside  indications.  C.  A. 
Thomas  (Chemist- Analyst,  1928,  17,  18}. — The  plate 
is  coated  with  paraffin.  Chemical  Abstracts. 

Burette-reading  device.  M.  Hyman  (J.S.CX, 
1928,  47,  100t). — A  piece  of  white  celluloid  has  about 
two  thirds  of  its  area  blackened.  Over  this  area  m 
placed  a  strip  of  transparent  celluloid  affixed  by 
means  of  eyelets  near  the  ends,  thus  allowing  the 
burette  to  be  slipped  in  between  the  strips.  The 
device  gives  good  meniscus  illumination ;  parallax 
error  is  eliminated  by  viewing  the  upper  margins  of 
the  black  area  and  the  transparent  celluloid  as  a 
coincident  line,  and  the  burette  reading  is  obtained 
by  noting  the  position  of  the  edge  of  the  transparent 
celluloid  in  contact  with  the  graduations  independ¬ 
ently  of  the  meniscus  observation. 

Rapid  method  of  drying  laboratory  prepar¬ 
ations.  M.  Hyman  (J.S.CX,  1928,  47,  86t).— 
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Warm,  dry  air  is  aspirated  through  the  Buchner 
funnel  in  which  the  substance  is  collected  by  fitting 
a  filter  funnel  with  a  short  stem  and  side  tube  over  the 
Buchner  funnel  and  connecting  the  side  tube  to  a 
suitable  air  heater.  A  thermometer  registers  the 
temperature  of  the  air  current  just  above  the 
substance. 

Electrically  heated  Abderhalden  drier,  E.  P. 
Cjlakk  (Ind.  Eng,  Chcm.,  1928,  20,  306).— The  usual 
jacket  filled  with  the  vapour  of  a  boiling  liquid  was 
replaced  by  a  Pyrcx  mantle  and  “  chromel  ”  heating- 
coil  laced  to  a  strip  of  asbestos  board  and  lying  on 
the  bottom  of  the  mantle.  Temperatures  up  to  125° 
could  be  maintained  at  a  given  point  in  the  tube 
within  1°  throughout  the  day.  C.  Irwin. 

Hot-wire  manometer.  M.  Knudsen  (K.  Danske 
Vidensk.  Selsk.,  1927,  7;  Mat.-fys.  Medcl.  15,  3—18; 
Chem.  Zentr.,  1927,  ii,  2769),— The  apparatus  employs 
Wollaston  wire  of  diameter  0-0002  cm.  Its  function 
depends  on  the  fact  that  the  current  necessary  to 
maintain  a  particular  temperature  depends  on  the 
pressure  of  the  surrounding  gas.  A.  A.  Eldridge, 

Apparatus  for  demonstrating  thermal  con¬ 
ductivity  of  hydrogen.  (Mlle.)  E.  Sokolova  (Z, 
anorg.  Chem.,  1928,  170,  128). — The  apparatus 
consists  of  a  carbon- filament  electric  lamp,  to  the 
bulb  of  which  are  fused  tubes  for  the  inlet  and  outlet 
of  gases.  If  the  lamp  is  filled  with  carbon  dioxide, 
the  filament  glows  brightly  when  the  current  passes, 
but  if  hydrogen  is  substituted  the  glow  fades. 

R.  CUTHILL. 

Modified  thermo-regulator.  A,  Le human  (Ind . 
Eng.  Chem.,  1928,  20,  290). — An  electrical  thermo¬ 
stat  usually  consists  of  two  separate  heating 
elements,  one  constant  and  one  intermittent.  The 
author  discards  one  and  replaces  it  by  a  variable 


resistance  in  the  main  circuit  which  is  switched  in  or 
out  by  the  mercury  toluene  regulator.  C.  Irwin. 

Applications  of  a  new  ebttllioscope.  W. 
Swientoslawski  (Rocz.  Chem.,  1927,  7,  510 — 523). — 
A  number  of  modifications  of  Cottrell’s  ebullioscope 
(A.,  1919,  ii,  447)  are  described,  giving  values 
accurate  to  0*0015 — 0*002°.  These  may  be  used, 
apart  from  the  determination  of  b.  p.,  for  very 
delicate  barometric  and  to  nometric  measurements, 
for  the  calibration  of  thermometers,  for  the  determin¬ 
ation  of  latent  heats  of  vaporisation,  and  for  the 
determination  of  equilibrium  and  velocity  coefficients 
of  certain  reactions.  R,  Ibuszkowskx 

Rapid  extraction  apparatus.  L.  Metz  (Z.  anaL 
Chem,,  1928,  73,  219 — 220). — The  apparatus  com¬ 
prises  a  boiling  flask  for  the  solvent  provided  with 
a  rubber  stopper  carrying  a  short,  vide  cylinder  into 
the  rubber  stopper  at  the  top  of  which  is  fixed  a 
Liebig  condenser.  The  lower  part  of  the  cylinder 
has  three  glass  beads  fused  inside  to  support  a  glass 
filtering  funnel  or  crucible  in  which  the  material  to 
be  extracted  is  placed.  A.  R.  Powell. 

Lecture  experiments  on  the  hydrogen-ion  con¬ 
centration  changes  in  the  rusting  of  iron. 
W.  R.  G.  Atkins  (Nature,  1928,  121,  615). — An 
indicator  method  is  used  for  demonstrating  the 
development  of  acidity  (pn  3*2)  by  the  addition  of 
hydrogen  peroxide  solution  (pH  5*6)  to  ferrous  sulphate 
solution  (j)K  4*8),  or  by  atmospheric  oxidation  of  the 
ferrous  salt.  The  indicator  (bromo thymol -blue)  is 
also  employed  to  show  the  change  in  pu  of  water 
(6*6 — 8*4)  in  contact  with  iron,  due  to  the  absorption 
of  carbon  dioxide ;  when  carbon  dioxide  absorbed 
from  the  air  is  liberated  by  addition  of  hydrogen 
peroxide,  a  solution  of  pn  originally  5*6 — 6-0  has 
pn4*6.  The  experiments  are  in  conflict  with  the  view 
that  oxidation  of  the  iron  is  the  first  stage  in  rusting.. 

A.  A.  Eldridge. 


Geochemistry,. 


Composition  of  the  air  of  the  streets  of  Paris. 
R.  Gambler  and  F.  Maecy  (Compt.  rend.,  1928,  186, 
918 — 921). — Under  traffic -block  conditions  the  carbon 
monoxide  content  of  the  air  at  ground-level  in  Paris 
streets  may  commonly  rise  to  10~4  (0*  5  x  10~3  is 
recorded  in  an  exceptional  case),  although  at  1-6  m. 
above  the  ground  it  never  exceeds  6  x  10"5  and  falls  to 
about  ID"5  when  traffic  circulation  is  resumed.  The 
authors’  figures,  which  confirm  those  of  Florentin 
(A.,  1927,  1177),  show  that  the  mean  concentrations 
of  the  oxides  of  carbon  are  of  the  same  order  as  in 
1877.  J.  Grant. 

Analysis  of  the  water  of  Lakes  Urstd  and, 
Negra.  G.  Space  and  J,  Dick  (Bui.  Soc.  Stiinto 
Cluj,  1927,  3,  200—209 ;  Chem.  Zentr.,  1927,  ii, 
2173).— The  density,  conductivity,  salt  content,  and 
composition  of  the  dissolved  gas  are  recorded  for 
samples  taken  at  2  m.  depth.  A.  A.  Eldridge. 

Analysis  of  water  from  the  11  Ralint Tf  thermal 
spring,  G.  Space  and  J.  Dick  (Bui.  Soc.  Stiinte 


Cluj,  1927,  3,  240—243;  Chem.  Zentr.,  1927,  ii, 
2173). — The  density,  conductivity,  salt  content,, 
and  composition  of  the  dissolved  gas  are  re¬ 
corded.  A.  A.  Eldridge. 

Radioactivity  of  some  springs  of  the  Pyrenean 
region.  J.  Alqy  and  J.  Aversenq  (Compt.  rend.,. 
1928,  186,  775— 777).— The  radioactivities  of  sulphur 
and  other  springs  in  the  Pyrenees,  and  of  the  gases 
they  evolve,  are  low  in  absolute  value,  although  their 
hororadioactivities  are  relatively  high  (maximum 
recorded,  130*7  millicuries).  Springs  analogous  in. 
composition  have  similar  radioactivities,  and  cold 
springs  arc  more  active  than  warm  springs. 

J.  Grant. 

Variation  in  radioactivity  and  mineralisation 
of  springs*  V.  Spitz  yn  (Trav.  Radium  Minerals 
radioact.,  [Russia],  1926,  2,  272—276;  cf.  this  voL, 
455).— A  consideration  of  the  relation  between, 
radioactivity  and  salt  content  of  the  water  of  radio¬ 
active  springs.  A.  A.  Eldridge. 
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Inner  crystal  structure  of  some  native  metals, 
H  C,  H.  Carpenter  and  S.  Tamura  (Bull.  Inst.  Min. 
Met.,  1928,  No.  282,  22  pp.), — Specimens  of  native 
copper,  silver,  and  gold  were  found  on  examination  to 
contain  twinned  crystals.  It  is  highly  probable  that 
these  did  not  represent  primary  structures,  but  were 
the  outcome  of  reerystalliaation  subsequent  to  the 
metal  having  been  in  some  way  internally  strained.  A 
specimen  of  meteoric  iron,  however,  appeared  largely 
to  have  preserved  its  original  crystal  structure,  and 
on  etching  exhibited  the  characteristic  Widman¬ 
statten  figures,  and  also  a  large  number  of  Neumann 
bands,  showing  that  the  metal  had  been  overstrained. 

R.  CUTJlUuL. 

Relation  between  hardness  and  coefficient  of 
expansion  of  minerals.  M.  I.  LiPOVSicr  (Ann. 
Inst.  Polyt.  Oural,  1926,  5,  123—128). — Data  are 
discussed  showing  that  the  hardness  of  minerals 
diminishes  with  increasing  coefficient  of  expansion. 
A  rational  scale  of  hardness  is  suggested,  based  on 
exact  measurements  of  coefficients  of  expansion, 

C.  W.  Gibby. 

Carbon  compounds  of  the  magma.  Hkllmers 
(Z.  angew.  Chem.,  1928,  41,  342— 343).— From  the 
fact  that  carbides  are  not  capable  of  existence  in  the 
solid  crust  of  the  earth  yet  probably  exist  in  the 
magma,  it  may  appear  conceivable  that  the  methane 
which  is  present  in  the  gases  from  fimiaroles  is  a 
product  of  the  action  of  water  on  carbides.  The 
temperature  of  its  formation  under  these  conditions 
would  be  so  high,  however,  that  the  gas  would  be  very 
largely  dissociated  into  its  elements,  so  that  it  is  much 
more  probable  that  it  owes  its  origin  to  the  reactions 
C0+3H2~CH4+H20  and  200+2^=0^+00* 
Carbon  monoxide  may  well  arise  in  the  main,  from  the 
action  of  carbon  on  carbon  dioxide,  but  the  reaction 
of  carbon  with  steam  must  also  be  taken  into  account. 
Examination  of  three  specimens  of  igneous  rocks 
containing  bitumen  showed  that  this  latter  was  a 
late  introduction  into  the  rock,  and  could  not  have 
been  formed  in  situ,  e.g,a  by  polymerisation.  No 
perfectly  definite  example  of  the  formation  of  mineral 
oil  deposits  directly  from  the  magma  has,  in  fact, 
ever  beer*  observed.  B.  OummL, 

Weathering  of  Cheviot  granite  under  the  peat. 
S.  «L  Tomkeieff  (Proc.  Univ.  Durham  Phil.  Soe., 
1927,  7,  233— 243).— The  residual  products  of  the 
weathering  of  Cheviot  granite  consist  essentially  of 
quartz  grains  and  white  mica.  Microscopical  and 
chemical  analysis  shows  an  absence  of  kaolinite. 
It  is  concluded  that  the  process  of  weathering  consists 
of  a  progressive  hydration  with  the  resulting  splitting 
of  the  felspar  molecule  and  subsequent  removal  of 
alkalis  and  silicic  acid.  Under  post-glacial  peat 
deposits,  the  hydration  has  proceeded  only  far  enough 
to  produce  muscovite,  as  in  the  case  of  Cheviot 
granite.  Under  older  deposits  such  as  tertiary 
brown  coal,  the  hydration  has  gone  further,  producing 
kaolinite,  W.  E,  Downey. 

Thermomagnetic  study  of  some  iron  minerals. 
T  Huggett  and  G,  Chaudron  (Compt.  rend.,  1928, 
186,  094— 696).— i Comparison  of  the  magnitudes  of 
me  anomalies  (at  about  570°)  shown  on  the  magnetis¬ 


ation-temperature  curves  of  magnetite  and  other  iron 
minerals  heated  in  a  vacuum  (cf.  A.,  1927,  207)  shows 
that  the  former  occurs  in  small  amounts  in  goethite 
(previously  dehydrated  at  600°  in  a  vacuum),  ilvaite 
(after  heating  at  800°),  oligist  (Fe203),  martitc, 
lopidocroeite,  and  ilmenite.  The  iron  sesquioxide 
point  (675°)  is  also  shown,  except  for  ilmenite  and 
ilvaite.  Magnetite  heated  in  air  shows  an  anomaly 
corresp ending  with  sup erficia  1  o xida t i on .  J .  Gran t . 

Arrojadite,  a  new  mineral  of  the  wagnerite 
group.  D.  Gotmaraes  (Publ.  Inspect.  Obras 
Contra  as  Seeeas,  1925,  No.  58;  Chem.  Zentr.,  1927, 
ii,  2172). — Arrojadite,  4R'3P04,9Bf'3(P04)2,  contains 
ROk  34*32,  Fe203  12*39,  FcO  19*84,  MnO  12*33, 
CaO  5*69,  MgO  1*85,  NaaO  4*67,  K20  1-45,  Li,0 
trace,  H20  (<  110°)  044,  H20  (>110°)  4*96^SiO20*66, 
Sn02  1*52.  It  is  monoelinic,  dark  green,  with  colour¬ 
less  to  light  green  plcochroism ;  biaxial  negative, 
y  1*70,  y — «  0*007 ;  hardness  >  5.  A.  A.  Elbridge, 

Eschwegite.  D.  Guimaraes  (Bol.  Inst.  Sci. 
Brazil,  1926,  2,  1—2  ;  Chem.  Zentr.,  1927,  ii,  2172). — 
Eschwegite,  a  new  mineral  from  Minas  Geraes, 
contains  Ta205  21*58,  Nb2G5  25*17,  Ti02  18*75, 
(Y,Er)2Q3  27*28,  Th02  0*57,  U02  1*96;  Fe203 

2*05,  H20  3*09,  corresponding  with  the  formula 
5Y2O3,6(TaNb)2Oc,10TiO2,7H2O.  The  mineral  is  red¬ 
dish-grey,  d  5-87,  hardness  5*5,  refraction  2*15—2*20, 
isotropic.  A.  A.  Elbridgk. 

Composition  of  chlorites.  J.  Orcisl  (Bulb  Soe. 
Fran^,  Min.,  1927,  50,  75—456;  Chem.  Zentr.,  1927, 
ii,  2172). — A  discussion,  with  some  new  analyses. 
According  to  their  composition,  chlorites  are  classed 
as  follows  :  prochlorite,  prochlorite-elinochlor,  clino- 
chlor,  clinochlor-pcnnine,  pennine,  chlorite  poor  in 
aluminium,  chlorite  containing  chromium . 

A.  A.  Eldridge. 

Microscopical  study  of  some  metallic  minerals 
from  Pern,  J.  Oecel  and  G.  R.  Plaza  (Compt. 
rend.,  1928,  186,  769—772). — The  principal  minerals 
examined  are  enargite,  erubescite,  ehalcopyrite, 
panabaso,  blende,  pyrargyrite,  proustite,  and  nickel 
minerals,  the  predominating  elements  being  copper, 
lead,  zinc,  and  silver.  The  minerals  may  be  classified 
as  (1)  cupriferous,  from  which  load  is  almost  absent; 

(2)  cupriferous  and  plumhiferous,  rich  in  silver ; 

(3)  silver  minerals.  Pyrites  was  detectable  in  all  the 
veins.  In  addition  to  the  customary  oxidation 
products  (malachite,  azurite,  cuprite,  etc.)  cinnabar 
was  also  observed  in  association  with  azurite. 

J.  Grant. 

Cassiterite  and  topaz  from  the  tin  mines  of 
Northern  Nigeria.  A.  Schoep  (Natuurwetens. 
Tijds.,  1928,  10,  3— 6).— The  properties  and  forms 
of  some  crystals  of  unusual  habit  are  described.  The 
fluorine  content  of  topaz  calculated  by  the  method  of 
Penfield  and  Minor  from  the  inclination  of  the  optic 
axes  is  about  20%.  S.  I.  Levy. 

Greenish  satinspar  (ealeite)  from  Kipushi, 
Katanga.  A.  L.  Hacqixaert  (Natuurwetens.  Tijds., 
1928, 10, 7—9)  .—A  spherical  agglomeration  of  massive 
caleito  with  elongated  crystals  of  satinspar  having  a 
pale  green  colour  was  found  to  contain  0*075%  of 
copper.  S.  I.  Levy. 
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Addition  of  gaseous  hydrogen  chloride  and 
bromide  to  ethylene  and  propylene  under  the 
influence  of  catalysts.  J.  P.  Wibaut,  J.  J.  Diek- 
mann,  and  A.  J.  Rutgers  (Rec .  trav.  chim.,  1928,  47, 
477 — 495). — The  formation  of  ethyl  chloride  from 
ethylene  and  hydrogen  chloride  in  presence  of  an 
asbestos-bismuth  chloride  catalyst  at  15°  and  120— 
200°  lias  been  studied .  At  the  ordinary  temperature- 
reaction  takes  place  slowly,  whilst  at  the  higher 
temperatures  73 — 82*4%  of  ethyl  chloride  is  formed. 
Aluminium  trichloride  and  vanadium  chloride  on 
asbestos  have  low  catalytic  activities  (cf.  Rerl  and 
Bitter,  A.,  1924,  i,  256),  whilst  antimony  trichloride 
and  barium  chloride  are  inactive.  When  ferric 
chloride  is  used  the  results  are  irregular  (7*2—74%  of 
ethyl  chloride),  and  some  s-dichloroethane  is  produced 
at  the  same  time.  Using  the  bismuth  chloride  catalyst, 
good  yields  of  ethyl  chloride  can  be  obtained  from 
mixtures  of  ethylene  with  coal  gas  or  “water  gas,  even 
if  the  concentration  of  ethylene  is  only  1—2%. 

The  reaction  between  propylene  and  hydrogen 
chloride  is  more  rapid  than  with  ethylene.  Bismuth 
and  antimony  chlorides  catalyse  the  reaction,  the 
yields  of  isopropyl  chloride  being  80%  and  68%, 
respectively,  at  an  initial  temperature  of  18—20°. 
Pure  asbestos  and  asbestos-barium  chloride  at  150° 
give  approximately  the  same  yields  of  isoprop }T1 
chloride. 

Hydrogen  bromide  reacts  more  readily  with  ethylene 
and  propylene  than  hydrogen  chloride.  Bismuth 
bromide  on  asbestos  catalyses  both  reactions ;  at  an 
initial  temperature  of  20°  there  are  formed  84%  of 
ethyl  bromide  and  89%  of  isopropyl  bromide. 

Ethylene  or  propylene,  containing  a  small  amount 
of  hydrogen,  can  be  conveniently  prepared  by  passing 
ethyl  or  propyl  alcohol  vapour  over  an  asbestos- 
aluminium  sulphate  catalyst.  II.  Burton. 

Conjugated  compounds.  IV,  Formation  of 
isomeric  additive  dibromides  from  butadiene. 
E.  H.  Farmer,  C.  D.  Lawrence,  and  J.  F.  Thorpe 
(J.C.S.,  1928,  729 — 739). — The  addition  of  bromine 
(1  mol.)  to  Aav- butadiene  has  been  examined  in 
presence  of  various  solvents  (cf.  Griner,  A.,  1893,  i, 
450;  1894,  i,  62;  Thiele,  A.,  1900,  i,  2).  In  all  the 
cases  studied  varying  mixtures  of  the  oily  1  :  2-di¬ 
bromide  (ag-dibromo-Av-butylene)  (ozonolysis  pro¬ 
ducts,  a.  p  -  dibroniopr  op  aldehyde  and  formaldehyde) 
and  the  solid  1 ;  4-dibromide  (ocS-dibromo-A^-butylene), 
m.  p.  53°,  are  produced.  In  chloroform,  hexane,  and 
carbon  disulphide  at  —15°,  the  percentages  of  the 
1  : 4-isomeride  formed  are  63,  38*4,  and  65*9, 
respectively,  whilst  in  acetic  acid  at  4°,  70%  is 
produced.  If  quinoline  dibromide  hydrobromide  is 
used  as  the  brominating  agent  no  I  :  4-dibromide  is 
produced.  When  either  the  pure  1  ;  2-  or  I  ;  4-di- 
bromide  is  heated  at  100°  for  a  few  minutes,  the 
resulting  product  is  an  equilibrium  mixture  of  the 
I  :  2  (20%)  and  1  :  4  (80%)  compounds.  The  mechan¬ 
ism  of  the  addition  of  bromine  and  the  rearrangement 
phenomena  are  discussed.  H.  Burton. 

Competitive  interaction  of  alkyl  and  aryl 
halides  with  magnesium,  H.  W.  Rudd  and  E,  E, 


Turner  (J.C.S.,  1928,  686—691). — Equimolecular 
proportions  of  two  alkyl  or  aryl  halides  are  allowed  to 
react  with  magnesium  {1  atom)  in  presence  of  ether 
and  the  resulting  mixture  is  analysed.  It  is  found 
that  in  alkyl  bromide-chloride  pairs  the  bromide  is 
more  reactive  throughout  the  series  and  increases 
thus  :  Et<Pra<Bua.  For  alkyl  iodide-chloride  the 
iodide  is  more  reactive  initially  and  then  decreases : 
Me  >  Et  >  Prtt  >  BuQ,  whilst  in  the  system  alkyl 
bromide-iodide  there  is  an  alternating  effect.  The 
introduction  of  a  methyl  group  into  any  position  in 
bromobenzene  increases  the  reactivity  of  the  bromine 
atom  as  compared  with  the  corresponding  iodo- 
eompounds.  H.  Burton. 

Catalytic  dehydration  of  ethyl  alcohol  by 
alumina,  A.  M.  Alvarado  (J.  Anier,  Chem. 
Soe.,  1928,  50,  790—' 792).— Pease  and  Yung  (A., 
1924,  i,  363)  and  Clark,  Graham,  and  Winter  (A., 
1926,  45)  obtained  62  and  80%  of  other  respectively 
b}^  dehydration  of  ethyl  alcohol  with  alumina. 
Curves  plotted  for  this  reaction  show  that  the  maxi¬ 
mum  yields  of  ether  are  82*2%  at  269°,  73*5%  at 
300°,  and  55*0%  at  3547  and  that  the  relative  amounts 
of  ether  and  ethylene  produced  depend  on  the  tem¬ 
perature  and  the  time  of  contact.  The  stages  in  the 
dehydration  appear  to  be  (i)  other,  (ii)  ethylene. 

A.  McGookin. 

Colour  reactions  of  ethyl  alcohol.  L,  Ekkert 
(Pliarin.  Zcntr.,  1928,  69,  198).— The  colorations 
obtained  when  alcohol  containing  a  trace  of  aldehyde 
is  treated  with  resorcinol  and  excess  of  sulphuric 
acid  under  various  conditions  are  described. 

S.  I.  Levy. 

Preparation  of  partly  acylated  chloronitro- 
trimethylene  glycols.  E.  Schmidt,  G,  Rutz,  and 
M.  Trenel  (Bar.,  1928,  61,  [j B],  472— 477).— The 
following  p-chloro-p-nitroethyl  esters  are  prepared 
by  the  action  of  the  requisite  acid  chloride  on  (Lehloro- 
p-mtroethyl  alcohol  in  chloroform  :  acetate,  b.  p. 
89— ~90°/9  mm.,  df  1*3580,  n) g  1*4429;  propionate, 
b.  p.  95— 96°/8  mm.,  df  1*2941,  nfj  1*4428  ;  n-bulyrate, 
b.  p.  107  70  mm.,  df  1*2379,  ?if}  1*4418;  isovalerate, 
b.  p.  III—II37II  mm.,  df  1*1891,  nf  1*4414.  The 
esters  dissolved  in  ether  when  shaken  with  a  large 
excess  of  formaldehyde  solution  containing  the 
sodium  salt  of  the  acid  from  which  the  ester  is  derived 
give  the  following  p  -  c/doro-  (3  -  nitro  -y  -  hydroxy -n-p  ropyl 
esters  :  acetate ,  b.  p.  107 — 108°/0*02  mm.,  146—147°/ 
10  mm.,  df  1*4066,  1*4650 ;  propionate,  b.  p.  1 18— 

119o/0*2  mm.,  df  1*3436,  nf  1*4613 ;  11  -butyrate,  h.  p. 
117—11870*2  mm.,  df  1*2921,  1*4611 ;  isovalerate, 

b.  p,  117 — 118°/0*15  mm.,  df  1*2448,  nfy  1*4600.  The 
hydro xypropyl  esters  with  the  appropriate  acid 
chloride  yield  the  following  mixed  esters  :  p -ckloro- 
$-niiro-n-propyl  <x.y -diacetate,  b.  p.  139 — 140°/10  ram., 
df  1*3400,  1*4513;  a -acetate  y -propionate,  b.  p. 

98— 99°/0*12  mm.,  df  1*2898,  nfy  1*4492;  a- acetate 
y-n-butyrale,  b.  p.  106 — 107°/0*05  mm.,  df  1*2499, 
nf  1*4490 ;  a- acetate  y -isovalerate,  b.  p.  117—118°/ 
0*07  mm.,  df  1*2129,  nft  1*4476.  ‘  H.  Wren. 

Chemical  constitution  of  pentaerytliritoL  H, 
Bincer  and  K.  Hess  (Ber,,  1928,  61,  [B],  537— 
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542), — The  constitution  C(OHyGHL  is  established 
for  pentaery thritol  in  the  following  manner,  it  is 
converted  by  boiling  hydriodie  acid  (d  1*7)  into  pB-di- 
iodomethylpropane-<xy~diol,  m.  p.  129*5 — 130*5°,  in 
46%  yield,  which  with  silver  acetate  and  glacial 
acetic  acid  affords  pentaerythritol  tetra-acetate,  m,  p. 
82 — 83°,  thus  showing  that  change  in  the  skeleton 
has  not  occurred  during  formation  of  the  iodohydrin. 
The  latter  compound  is  converted  by  hydrogen  in 
the  presence  of  pallatised  barium  sulphate,  mag- 
nesium  oxide,  and  pyridine  into  (ip-dimethylpropane- 
ccy-diol,  m.  p.  128°,  identical  with  the  product  derived 
from  isobutaldehyde  and  formaldehyde  (cf.  Franke, 
A.,  1905,  i,  111);  the  corresponding  dibenzoate,  in.  p. 
52 — 54°,  is  described.  Contrary  to  Zelinsky  (A,,  1913, 

l,  254),  y-bromo-BS-dibromometliyl-?i-propyI  alcohol, 

m.  p.  70 — 71*,  is  obtained  during  the  preparation 
of  the  dibromohydrin  from  pentaerythritol  and 
hydrobromic  acid  at  125°,  but  is  more  conveniently 
made  from  the  reactants  at  140'  ;  the  tetrabromo- 
hydrin,  m.  p.  148—151°,  is  simultaneously  produced. 


H.  Week, 


Double  sulphates  of  the  copper-magnesium 
group  and  the  sulphonium  bases.  II.  P.  C, 
Ray  and  N.  Ray  (J.  Indian  Cham.  Soc.,  1928,  5, 
69 — 72). — Double  sulphates  of  the  general  formula 
W #S04, (Me3S )2S04 ,SHgO ,  where  M"=*=Fe'\  Zn,  Cd, 
Mg,  Cu,  Bln,  Ni,  and  Co,  are  obtained  under  similar 
conditions  to  those  used  in  the  preparation  of  the 
corresponding  ethyl  compounds  (A.,  1927,  740).  By 
addition  of  alcohol  to  concentrated  aqueous  solutions 
of  these  salts,  similar  compounds  (+7H2G)  are  ob¬ 
tained  in  the  first  six  cases ;  the  cobalt  salt  affords 
a  compound  with  6HoO.  The  anhydrous  salts  cannot 

X  ltw> 

be  obtained  since  dissociation  takes  place  on  heating. 

G,  A.  C.  Gough. 


Oxidation  of  sulphides  by  perbenzoic  acid.  I. 
L.  N.  Lryvin  (J.  pr.  Chem.,  1928,  [ii],  118,  282 — 286). 
— The  organic  sulphides  are  treated  at  the  ordinary 
temperature  in  the  dark  with  a  0*2 Absolution  of 
perbenzoic  acid  (cf.  Prileschaeff,  A.,  1911,  i,  255)  in 
chloroform.  Under  these  conditions,  acd-diehloro- 
dimethyl  sulphide  is  quantitatively7  converted  into 
the  sulphone  in  20  hrs.,  ps'-diehlorodiethyl  sulphide 
in  4  hrs.,  and  phenyl  and  benzyl  sulphides  in  1  hr. 
They  may,  therefore,  be  conveniently  analysed  in 
this  way  by  determining  iodometrically  the  excess  of 
perbenzoic  acid,  "  H.  E/F.  Nottok, 

Lead  subacetate  solution  (Goulard's  extract) 
and  its  reaction  with  phenols.  C*  S.  Gibson  and 
E.  Matthews  (J.C.S.,  1928.  596 — 60 1 ) . — Goulard's 
extract  (Brit.  Pharmacopoeia ,  1914,  229}  is  shown  to 
be  a  solution  of  the  basic  lead  acetate, 
Pb(0H)9,Pb(0Ac}2.  When  mixed  with  aqueous  solu¬ 
tions  of  phenols  precipitates  of  the  composition 
Pb(OR)2,Pb (OH) *OAc  are  formed.  These  complexes 
are  appreciably  soluble  in  organic  media  when  first 
precipitated,  but  when  dry  are  only  sparingly  soluble. 

A  solution  of  the  basic  lead  acetate, 
2Pb(OH)2,Pb(OAc)2,  is  obtained  by  shaking  excess 
of  lead  oxide  with  aqueous  lead  acetate  at  the  ordinary 
temperature.  H,  Burton. 

Acetoacetic  ester  condensation.  M,  0.  Frank- 
™  and  W.  F.  Short  (J.O.S.,  1928,  591—595).— 


The  dry  “  final  product prepared  by  the  action 
of  sodamide  on  ethyl  acetate  (cf,  Scheibler  and 
Ziegner,  A.,  1922,  i,  426)  contains  sodium  acetate 
and  sodium  acetamide,  since  it  reacts  with  excess 
of  benzyl  chloride,  yielding  benzyl  acetate,  acet¬ 
amide,  acetbcnzylamide,  and  ethyl  cm-dibenzylaceto- 
acetate. 

When  sodium  is  used  as  the  condensing  agent  the 
dry  “  final  product 11  also  contains  sodium  acetate, 
since  treatment  with  ethyl  iodide  gives  ethyl  acetate 
and  ethyl  ethylacetoacetate .  Benzyl  chloride  reacts, 
yielding  benzyl  acetate,  ethyl  a-bcnzylacctoacetate, 
and  ethyl  aao d ibenzy laeet oaee ta te . 

The  structure  assigned  to  the  final  product  by 
Scheibler  and  Ziegner  is  criticised.  H.  Burton. 

Action  of  bromine  water  on  certain  olefinic 
acids.  J.  Read  and  W.  G.  .Reid  (J.C.S.,  1928, 
745— 749),— When  aqueous  solutions  of  maleic  acid 
(0*05 — 0*332^}  are  treated  with  bromine  water,  89-3% 
of  the  bromine  is  utilised  in  bromohydrin  formation 
at  the  former  concentration  and  62*5%  at  the  latter. 
With  sodium  maieate  reaction  proceeds  several 
hundred  times  faster  and  an  increased  amount  of 
bromohydrin  is  produced  (95*6—75*6%).  Sodium 
fumarafco  and  ifcaconic  acid  react  to  give  90 — 97% 
of  bromohydrin  at  concentrations  of  0*05 — 0  0655 A7, 
and  the  decrease  at  higher  concentrations  m  less 
marked  than  for  maleic  acid.  Oleic  acid  and  bromine 
water  react  to  give  5T5%  of  bromohydrin  at  the 
ordinary  temperature  and  57*5%  at  90°.  When  the 
product  of  the  reaction  at  90°  is  heated  successively 
with  alcoholic  potassium  hydroxide  and  dilute 
sulphuric  acid  there  is  formed  a  dihydroxy  stearic  acid , 
m,  p.  92—93°.  Coumarin  yields  o-bromoeoumarin 
and  an  unrecognisable  viscous  oil.  EL  Burton. 

Activated  form  of  oxalic  acid.  F.  Obebhauser 
and  V,  Hbnsitoer  (Ber.}  1928,  61,  [B\  521—533). 
—It  a  solution  of  oxalic  acid  at  about  60°  Is  treated 
with  a  deficiency  of  potassium  permanganate  in  an 
atmosphere  of  carbon  dioxide  or  nitrogen  it  does  not, 
alter  becoming  colourless,  liberate  iodine  from 
potassium  iodide  or  give  a  yellow  colour  with  titanic 
acid  reagent.  When  air  is  drawn  through  the  solu¬ 
tion,  hydrogen  peroxide  is  produced  in  the  proportion 
of  1  mol.  for  each  mol,  of  oxalic  acid  which  has  suffered 
auto -oxidation.  If  oxygen  is  substituted  for  air, 
the  yield  of  hydrogen  peroxide  is  increased,  the  rate 
of  absorption  of  the  gas  increasing  rapidly  to  a  well- 
defined  maximum  and  subsequently  diminishing 
quickly.  Since  oxalic  acid,  alone  or  in  the  presence 
of  manganese  sulphate  corresponding  with  the  perman¬ 
ganate  used,  does  not  yield  hydrogen  peroxide  under 
these  conditions,  the  presence  of  an  activated  form 
of  it  must  he  assumed.  This  hypothesis  is  confirmed 
by  the  observation  that  in  nearly  neutral  solution 
chromic  acid,  bromine,  br ornate,  iodine,  etc.  are 
instantaneously  reduced,  whilst,  under  definite  con¬ 
ditions,  quantitative  reduction  of  silver,  platinum, 
and  mercuric  salts  and  distinct  reduction  of  nitrates 
can  be  effected.  For  the  determination  of  mercury 
as  mercurous  chloride  approximately  0*1  Absolutions 
of  permanganate  and  oxalic  acid  in  the  ratio  1  ;  10 
are  mixed  with  potassium  chloride  and  heated  on 
the  boiling  water- batli.  The  colour  of  the  perm  an- 


ganatc  slowly  disappears  and  as  soon  as  the  solution 
begins  to  become  colourless,  reduction  to  mercurous 
chloride  commences.  Oxalic  acid  (1  mol.)  reduces 
exactly  2  mols.  of  mercuric  chloride.  The  change 
does  not  appear  to  occur  between  the  undissociated 
molecules  of  oxalic  acid  and  mercuric  chloride,  since 
all  addenda  which  favour  dissociation  increase  the 
speed  of  the  reaction,  and  conversely.  Increase  in 
the  mercury  or  oxalate  ions  facilitates  the  production 
of  mercurous  chloride.  Reaction  is  therefore  con¬ 
sidered  to  consist  in  reduction  of  dissociated  mercuric 
oxalate.  Carbon  dioxide  has  an  appreciable  accelerat¬ 
ing  effect.  Slowly  at  the  atmospheric  temperature, 
more  rapidly  when  heated,  the  activated  oxalic  acid 
regains  its  normal  properties ;  a  period  of  at  least 
24  hrs.  is  necessary  to  produce  this  effect  under  the 
former  conditions.  Addition  of  calcium  chloride 
causes  immediate,  quantitative  precipitation  of 
calcium  oxalate  without  unusual  properties. 

In  the  determination  of  mercury,  permanganate 
may  be  replaced  by  manganous  sulphate  if  sodium 
hydroxide  is  gradually  added  to  the  solution  at  60— 
70° ;  the  intermediate  production  of  manganic 
oxalate  is  postulated,  which  decomposes  with  evolu¬ 
tion  of  carbon  dioxide  and  production  of  activated 
oxalic  acid.  Potassium  manganioxalate  may  also  bo 
used.  (The  preparation  of  the  salt  from  potassium 
permanganate,  oxalic  acid,  and  potassium  oxalate 
is  described  in  detail.)  Active  oxalic  acid  is  pro¬ 
duced  to  a  less  marked  extent  by  the  action  of  nickelie 
hydroxide  or  potassium  cobalti oxalate  on  oxalic  acid, 
but  not  by  chromic  acid  or  gold  salts.  Attempts  to 
isolate  activated  oxalic  acid  yielded  only  the  ordinary 
acid.  In  the  volumetric  determination  of  mercury, 
the  residual  oxalic  acid  corresponded  exactly  with 
that  not  required  by  the  mercuric  chloride. 

H.  When. 

Stereochemistry  of  the  tetrahedral  carbon 
atom.  VII.  Number  of  the  isomeric  chloro- 
malic  acids.  VIII.  Configuration  of  the  chloro- 
malic  acids.  EX.  In  what  phase  of  the 
reaction  does  re-arrangement  of  the  sub¬ 
stituents  occur  during  the  Walden  inversion  ? 
R.  Kuhn  and  T.  Wagner- Jauregg  (Ber.,  1928,  61, 
[B]f  481—483,  483—504,  504—521;  cf.  A.,  1927, 
852).— VII.  The  work  of  Kuhn  and  Zell  (A.,  1927, 
41)  and  of  Bonn  and  Rosinsky  (A.,  1925,  i,  1237)  lias 
led  to  the  description  of  two  racemic  and  six  optically 
active  chloromalie  acids.  Resolution  of  chloromalic 
acid  I  by  brucine  under  the  conditions  of  the  latter 
authors  leads  to  the  isolation  from  the  more  sparingly 
soluble  brucine  salt  of  a  dextrorotatory  chloromalic 
acid  which  is  the  antipode  of  the  Isevorotatory  ehloro- 
ni alio  acid  of  Kuhn  and  Zell.  In  accordance  with 
theory,  therefore,  only  four  active  chloromalic  acids 
exist. 

U ,  VIII.  A  solution  of  the  problem  is  sought  in  the 
comparison  of  as  large  a  number  as  possible  of  the 
physical  properties  of  the  two  cZZ-chloromalic  acids 
and  their  ethyl  esters  with  those  of  the  r-  and  meso- 
forms  of  the  dichloro-  and  dihydroxy-suceinic  acids. 
The  meso-sfcructure  is  attributed  to  the  chloromalic 
acid  of  which  the  properties  fall  into  line  most  readily 
between  those  of  ra&sodichloro-  and  ?rcc«sodihvdroxy- 
succinic  acids,  provided  that  the  behaviour  of  the 


second  chloromalic  acid  is  equally  reconcilable  with 
that  of  r-dichloro-  and  r-dihydroxy-succinic  acids. 
Chloromalic  acid  I  is  placed  with  raesotartaric  and 
mesodichlorosuccinic  acids  according  to  the  m.  p.  of 
the  acids,  b.  p.  of  the  ethyl  esters,  refractive  indices 
of  the  esters,  and  dissociation  constants  of  the  acids. 
In  the  case  of  molecular  volume  the  phenomena  are 
complicated  by  association,  due  to  the  presence  of 
the  hydroxyl  groups,  and  the  data  arc  not  a  simple 
function  of  the  molecular  structure.  Association  in 
benzene  solution  is  shown  only  by  hydroxylated  com¬ 
pounds  and  the  differences  between  the  chloromalic 
esters  are  too  small  to  be  useful  in  assigning  steric 
configuration.  Solubility  gives  no  help,  since  the 
isomeric  chloromalic  acids  are  equally  soluble  in 
water  at  0°.  For  a  similar  reason  observations  on 
the  adsorption  of  the  acids  from  aqueous  solution 
by  charcoal  and  measurements  of  the  dipolar  moments 
of  tlio  esters  are  of  no  service.  The  following  con¬ 
figurations  are  assigned  : 

C02H  902H  002H  COjjH 

H'9'OH  OH-9'H  H'9'OH  OH-C-H 

h-c-ci  ci'9'H  C1-9-H  syci 

co2h  co2h  co2h  co2h 

Z-Chloro-  cZ-Chloro-  tZ-Cbloro-  Z-Chloro- 

cMiydroxy-  Z-hydroxy-  d-liydroxy-  Z-hydroxy- 

Cbloromalic  acid  I.  Cliloromalic  acid  II. 

Chloromalic  acids  I  and  II  are  designated  dl-meso 
and  dZ-rac- chloromalic  acid,  respectively.  Basing 
the  nomenclature  on  the  formulae 

co2h  90.H 

H-C-Cl  H-Cp-OH 

ci#9*h  hO‘9*h 

co2h  co2h 

d-Dichlorosvccinic  acid.  d-Tartaric  acid. 

(cf.  Wolil  and  Freudenberg,  A.,  1923,  i,  182),  dextro¬ 
rotatory  chloromalic  acid  I  is  regarded  as  composed 
of  a  half  molecule  of  Z- tartaric  and  a  half  molecule 
of  d-dichlorosuccinic  acid  and  is  therefore  termed 
d-chloro-Z-hydroxysueeinie  acid.  Since  d-dieliloro- 
succinic  acid  is  dextrorotatory  (cf.  later,  p.  507),  the 
sign  of  rotation  of  the  chloromalic  acids  is  governed 
by  the  position  of  the  chlorine  atom,  thus  confirming 
the  conclusion  of  Kuhn  and  Zell  (Zoc.  ciZ.),  based  on 
the  principle  of  optical  superposition.  The  following 
data  are  recorded  :  r-  and  ?ne$o-diliydroxy succinic 
acid,  m.  p.  205°  and  140°  respectively ;  chloromalic 
acids  I  and  II,  m.  p.  145°  and  157° ;  r~  and  meso ~ 
dichlorosuecinic  acids,  ra.  p.  173°  and  215°  :  ethyl 
r-tartrate,  b.  p.  158°/14  mm.,  if  M240,  ^4’s  1-4246; 
ethyl  m&sotartrate,  b.  p.  157  *5°/ 14  mm.,  df  IT 350, 
?iMb  1*4315;  ethyl  chloromdlate  II,  b.  p.  153*5°/14 
mm.,  if  1T496,  nu‘5  14305;  ethyl  chloromalate  I, 
b.  p.  151‘5°/14  mm.,  df  M560,  1*4321 ;  ethyl 

T-dichlorositccinaie,  b.  p.  129*5°/12*5  mm.,  df  IT 636, 
n64'8  1*4296;  ethyl  raesodiclilorosuccinate,  b.  p.  125*5°/ 
12*5  mm.,  df  1*1490,  nus  1*4266.  The  preparation 
of  r-dichlorosuccinic  acid,  m.  p.  170—172°  (corr. 
decomp.),  is  effected  by  addition  of  a  slight  excess 
of  chlorine  to  maleic  anhydride  in  strong  sunlight, 
whereas  m e sod ichlor osuc cinie  acid,  m.  p.  220°  (corr. 
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decomp.),  results  from  the  action  of  chlorine  on  sodium 
maleate  in  saturated  sodium  chloride  solution  (cf. 
Terry  and  Eichelberger,  A.,  1925,  i,  631),  Maleic 
anhydride  with  chlorine  and  bromine  or  bromine  in 
sunlight  affords  dZ-chlorobromosuccinic  acid,  m.  p, 
162°  (corr,  decomp.),  and  r-dibromosuccinic  acid, 
in,  p.  169—170°  (corr.),  respectively.  Chlorofumaric 
acid  and  hydrogen  bromide  in  glacial  acetic  acid 
yield  dl-?nesoch\ovobvomosuccinic  acid,  decomp.  214*5° 
(corr.).  Methyl  dl-meso chloromalate,  b.  p.  140*5— 
141*5°/12  mm.,  is  described. 

IX.  A  method  is  proposed  for  the  elucidation  of 
the  configuration  of  organic  substances  which  does 
not  depend  on  comparison  of  optical  activities.  A 
second,  asymmetric  carbon  atom  is  combined  with 
the  compound  of  unknown  configuration  so  that  two 
antipodes  do  not  result  which  differ  from  one  another 
in  a  large  number  of  physical  properties.  The  added, 
asymmetric  carbon  atom  is  finally  removed.  The 
relationship  of  ehlorosuceinic  acid  to  d(+) -malic  acid 
to  which  all  space  formulae  are  referred  is  established 
as  follows.  In  the  two  clilorosuccinic  acids,  Df  and 
the  hydroxyl  group  of  d(+) -malic  acid  1)  is  con¬ 
sidered  to  be  introduced.  The  chlorora.al.ic  acids 


are  distinguished  from  one  another  by 


m,  bh  pH  of  ester,  etc.  Uniformity  of  position  of 
the  hydroxyl  groups  in  the  acids  is  established  by 
their  reduction  by  nascent  hydrogen  to  the  same 
d{ +) -malic  acid  (the  letters  D,  D\  L *  denote  the 
position  of  the  substituents,  OH  mid  Cl)+  Of  the 
two  ohloromalic  acids,  one  in  totality  of  physical 


/  h' 

properties  must  be  between  d -tartaric  acid  and 
d-dichlorosucciiiic  acid  ( "P1 ),  the  other  between  mzso- 

h  U  * 

tartaric  acid  J  and  m&godichlorosuccinie  acid^1^]. 

The  observations  can  bo  made  with  the  racemic 
forms  of  the  chloromalic  acids  (cf.  this  vol.,  506). 
The  inactive  chloromalic  acids,  the  configuration  of 
which  is  elucidated)  are  converted  by  replacement 
of  OH  by  Cl  into  diehlorosuceinic  acids.  Since  the 
structure  of  the  latter  is  known  by  the  accomplished 
fission  of  the  racemic  form,  the  incidence  of  a  Walden 
inversion  is  immediately  detected.  d(+)-Tartaric 
acid  is  converted  in  two  stages,  through  a  chloromalic 
acid  of  known  configuration,  into  diehlorosuceinic 
acid.  Since  the  course  of  the  second  phase  of  tho 
change  is  established,  that  of  tho  transformation  of 
tartaric  into  chloromalic  acid  is  elucidated  and  there¬ 
fore  also  the  structure  of  the  diehlorosuceinic  acid  is 
obtained.  The  active  tartaric  and  diehlorosuceinic 
acids  are  linked  with  the  active  malic  and  mono- 
clilorosuccinic  acids  (reduction,  optical  superposition, 
optical  comparison  of  the  esters,  etc.). 

Experimentally .  the  configuration  of  the  inactive 
chloromalic  acids  has  been  established  (see  this 
voL,  666)  and  the  position  of  the  hydroxyl  groups  in 
the  active  chloromalic  acids  is  known  from  their 


conversion  into  the  malic  acids.  Direct  conversion 
of  ethyl  d! -tartrate  into  ethyl  Z-chloro-d-hydroxysue- 
cinate  is  effected  by  thionyl  chloride  (1  mol.)  in 
presence  of  pyridine.  Methyl  dl-mcsochloromaUxte 
is  converted  by  thionyl  chloride  into  methyl  r-di- 


chlorosuccinate.  Methyl  d(+) -tartrate  is  trans¬ 
formed  by  thionyl  chloride  '(2  mols.)  into  methyl 
(“)-diehlorosuccinate.  It  follows  therefore  that 
double  inversion  occurs  during  the  passage  of  cl(+)- 
tartaric  acid  into  ( — ) -diehlorosuceinic  acid.  Lscvo- 
rotatory  diehlorosuceinic  acid  has  the  chlorine  atoms 
in  positions  corresponding  with  those  of  the  hydroxyl 
groups  in  Z(— )•  tartaric  acid,  and  should  be  designated 
l (  — ) -diehlorosuceinic  acid.  Direct  conversion  of  an 
active  dichloro-  into  a  monocliloro- succinic  acid  could 
not  be  effected,  since  partial  catalytic  hydrogenation 
of  the  methyl  ester  affords  a  mixture  of  unchanged 
initial  material  and  methyl  succinate.  Comparison 
of  the  specific  rotations  of  the  acids,  their  methyl 
and  ethyl  asters  in  different  solvents  and  at  different 
temperatures  leads  to  the  conclusion,  supported  by 
application  of  the  principle  of  optical  superposition, 
that  ( — )-dichloro-  and  ( — )-monochloro-succimc  acids 
are  configuratively  related  and  that  the  monochloro- 
compound  is  therefore  l(—  belilorosuccinic  acid.  The 
classical  cycle  of  the  malic  acids  may  therefore  be 
expressed  : 


d{  -  j- )  -eh  loros  ucci  n  ic  acid 


((“)-malic  acid 


d(+)-malic  acid 


-chlorosucciiiic  acid 


Inversion  occurs  therefore  during  tho  action  of  phos- 
phorus  pentachloride,  whereas  silver  oxide  does  not 
cause  configurational  change.  With  respect  to  the 
configuration  of  dextrorotatory  clilorosuccinic  acid, 
the  authors1  results  do  not  agree  with  those  of  Clough 
(J.C.S.,  1915,  107,  1509;  1918,  113,  526),  whose 
fundamental  postulate  is  considered  not  to  be  estab¬ 
lished  theoretically  or  deducible  from  physical  con¬ 
siderations  of  the  cause  of  optical  activity. 

Addition  of  hypochlorous  acid  to  maleic"  acid  giving 
exclusively  dZ-wesocliloromalic  acid  (chloromalic  acid 
I)  is  an  example  of  cis- addition.  Fumaric  acid  adds 
hvnochlorous  acid  mainly  in  the  Jraw-position,  only 
about  20%  of  it  passing  by  cis- addition  into  dl-rac- 
chloromalic  acid  (chloromalic  acid  II).  Formation 
of  chloromaleic  acid  from  mesochloromalic  acid  appears 
as  a  trans-  elimination  of  water,  the  process  being 
accompanied  by  molecular  transformation  and  not, 
as  expected,  from  the  tetrahedral  model.  Hydrolysis 
of  rac-cliloromalic  acid  to  raesotartaric  acid  proceeds 
quantitatively,  that  of  mesochloromalic  acid  with 
inversion  to  the  extent  of  about  90%. 

Tho  following  data  appear  new  ;  methyl  Z(  —  )-di« 
chlorosuccinatc ,  b.  p.  117 — 118°/13  mm.,  m.  p.  62— 
63°,  [ocjg  — 114-1°  in  carbon  disulphide,  [*]S  — 69-5° 
in  chloroform,  [«]g  —63*07°  in  ethyl  acetate,  [V$ 
— 42*97°  in  methyl  alcohol ;  ethyl  1( — )-dicklarosiw- 
cinate,  h.  p.  127— 130711  mm.,  df  1-2784,  [a]g  —53-6°, 
[a]f}  —104*8°  in  carbon  disulphide,  [a]{>&  —61*0°  in 
chloroform,  [a]|P  —49*40°  in  ethyl  alcohol  (90%). 

Addition  of  chlorine  to  sodium  maleate  in  the 
presence  of  sodium  chloride  yields  almost  exclusively 
me^odichlorosuccinic  acid,  whereas,  contrary  to  Terry 
and  Eichelberger  (A.,  1925,  i,  631),  sodium  fumarate 
under  similar  conditions  gives,  at  most,  18%  of 
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r-dichlorosuccinic  and  more  than  80%  of  memdi - 
chlorosuceinic  acid.  Similar  results  are  obtained 
with  the  free  acids,  but,  in  this  case,  addition  occurs 
only  in  sunlight.  H.  Wren. 

Michael  condensation.  P.  C.  Matter  and  A.  C. 
Roy  (J.  Indian  Chem.  Soc.,  1928,  5,  33 — 48). — The 
condensation  of  ethyl  citraconate  and  ethyl  aceto- 
acetate  in  the  presence  of  sodium  and  ether  or  pure 
sodium  ethoxide  affords  normally  ethyl  y-aceto-$- 
meihylpropa ne-a$y-iricarboxylate}  b.  p.  182°/6  mm. 
(hydrolysed  with  loss  of  carbon  dioxide  to  y-acefo-p- 
methylpropan  e-cuy-dica  r  boxy  lie  acid ,  m.  p.  119 — 120  ), 
and  a  viscous  oil  which  yields  the  semimrbazom  of 
ethyl  2 -methyl A  :  S-cyclokexadione- 1  :  2-dicarboxylate, 
m.  p.  235°.  Condensation  in  the  presence  of  alcoholic 
sodium  ethoxide  results  in  the  partial  conversion  of 
ethyl  citraconate  into  ethyl  itaconate  (Hope, 

1912,  101,  892),  and  lienee,  under  these  conditions, 
ethyl  $-acetobutane-a(38-triearboxylate,  b.  p.  1 66°/ 
8  mm.  (corresponding  acid,  m.  p.  119 — 120°,  not 
identical  with  that  obtained  from  the  isomeric  ester), 
and  ethyl  l-carbethoxy-4  :  (y-cyclokexadione-3-acelale 
{ monose m i at rbazon e ,  m.  p.  251°)  are  obtained.  The 
first-named  compound,  which  may  also  be  produced 
by  the  condensation  of  ethyl  itaconate  and  ethyl 
aeetoacetate,  was  considered  by  Michael  to  be  the 
normal  condensation  product.  Similar  results  arc 
given  by  the  use  of  ethyl  citraconate  and  ethyl  aceto- 
propionate :  normal  products  :  ethyl  y-aceto-Q-mcthyl- 
bulaiie-afiy  tricarboxylnte,  b.  p.  185°/9  mm.,  and  ethyl 
1  :  2  -  dimethyl-4  :  6  -  cyclohexadione- 1  :  2  -  dicarboxylaie 
(monosem i car ba zone,  m.  p.  235°);  products  obtained 
in  the  presence  of  alcoholic  sodium  ethoxide  :  §-aceto- 
pen(a?ie~a$<$4ri curbox yla t e ,  b.  p.  175°/9  mm.,  and  ethyl 
1  -  carbefhoxy  - 1  -  methyl  -4:6-  cyclohexadione  -  3  -  acetate 
(monosemi m rbazone.  m.  p.  247°).  Ethyl  fumarate 
and  ethyl  a-acetopropiona te  yield  ethyl  y-acetobutane - 
a pti-tricarboxylate,  b.  p.  149°/5  mm.,  and  ethyl  1  -methyl- 
4  :  Q-cycloh  exadiom-1  :  2 ‘dicarboxylaie  ( monosemicarb - 
azone,  m.  p.  240°).  Ethyl  citraconate  and  ethyl 
cyanoacetate  condense  (through  the  intermediate 
formation  of  ethyl  itaconate)  in  the  presence  of 
alcoholic  sodium  ethoxide  to  give  ethyl  § -cyanobutane- 
aS -dicarboxylate,  b.  p.  170°/ 5  mm.,  and  in  the  presence 
of  a  suspension  of  sodium  in  benzene  to  afford  ethyl 
y-cya wo  -  g -methylpropane -oL&y-tricarboxylate,  b,  p.  190°/ 
6  nun.  (corresponding  acid,  m.  p.  164° ;  cf.  Perkin 
and  Thorpe,  J.C.S.,  1899,  75,  52).  Ethyl  fumarate 
and  ethyl  cyanoacetate  condense  under  the  latter 
conditions  to  yield  ethyl  y- cya n opropane- a py- trica rb - 
oxylate,  b.  p.  107°/7  mm.,  and  y-cvano-ap-carbethoxy- 
propane-y-earboxylic  acid  (decomp,  to  ethyl  y-cyano- 
propane-aS-dicarboxylate,  b.  p.  282°,  on  heating; 
cf.  Thorpe,  J.C.S.,  1900.  77,  923). 

G.  A.  C.  Gough. 

Mechanism  underlying  the  reaction  between 
aldehydes  or  ketones  and  tautomeric  substances 
of  the  keto~enol  type.  II,  Condensation  of 
mesoxalic  ester  with  cyanoacetic  and  malonic 
esters.  B.  B.  Corson,  R.  K.  Hazen.  and  J.  S. 
Thomas  (J.  Amer.  Chem.  Soc.,  1928,  50,  913 — 918). — 
Mesoxalic  esters  react  with  2  mols.  of  cyanoacetic 
ester  in  presence  of  piperidine,  giving,  according  to 
the  ester  used,  tetramethyl  cty-d icya nopropane- 


tetracarboxylate,  m.  p.  118 — 120°,  and  dimethyl  diethyl 
tty -d  icy  ano  propane- [Sy-  tetra  car  boxy  late ,  m.  p.  114— 
115°.  The  constitution  of  the  former  was  determined 
by  conversion  into  tricarballylic  acid,  whilst  its  liexa- 
methyl  ester  could  not  be  obtained  by  hydrolysing 
the  cyano -groups.  The  additive  compound,  ietra- 
methyl  a-kyd  roxy  ethane- (3  -  tetracarboxylate,  m.  p. 
87*5 — 88-5°,  was  obtained  from  methyl  mesoxalate 
and  methyl  malonate,  using  piperidine  as  catalyst. 
Dehydration  of  the  latter  with  sulphuric  acid  or 
condensation  of  the  reagents  with  zinc  chloride  in 
acetic  anhydride  gave  tetramethyl  ethylenetetracarboxyl- 
ate,  m.  p.  119 — 120°.  Tetraethyl  ethylenetetracarb- 
oxylate,  prepared  in  an  analogous  way,  has  im  p.  54*5 — 
56* 5°.  The  constitution  of  the  esters  was  proved 
by  reduction  to  the  saturated  compound,  followed  by 
hydrolysis  and  removal  of  carbon  dioxide  to  give 
succinic  acid.  Since  mesoxalic  ester  is  incapable  of 
enolisation  but  readily  undergoes  condensation,  it  is 
concluded  that  enolisation  does  not  necessarily 
precede  reaction.  J.  D.  Fulton. 

Resolution  of  bromosulphoaeetic  acid,  H.  J* 
Backer  and  H,  W.  Mook  (Rcc.  trav.  eliim.,  1928, 
47,  4C4 — 470).— Bromosulphoaeetic  acid  is  resolved 
through  its  strychnine  salt  (+4H20)  by  the  u  cold 
crystallisation r'?  method  (A.,  1925,  i,  359)  into 
^-bromosulphoaeetic  acid,  [J/j589  +  32*5°  (other  rotation 
values  for  the  acid  and  its  ammonium  salt  for  different 
wave-lengths  are  given).  1  -Bromosulphoaeetic  acid , 
—  30°,  is  obtained  from  the  brucine  salt 
(+4H20),  although  evaporation  of  this  salt  at  110° 
yields  the  d- acid.  The  opticall}7  active  acids  and 
salts  do  not  race  mi  se  rapidly  at  the  ordinary  tem¬ 
perature,  but  do  so  in  presence  of  alkalis. 

H.  Burton. 

Synthesis  and  polymerisation  of  formalde¬ 
hyde,  H.  Vogel  (Helv.  Chirn.  Acta,  1928,  11, 
370 — 371). — When  a  mixture  of  equal  volumes  of 
carbon  monoxide  and  hydrogen  was  passed  at  150— 
180°  over  a-  mixture  of  pumice  and  zinc  dust  with  2% 
of  magnesium  oxide  and  1%  of  lead  oxide,  formalde¬ 
hyde  was  formed,  together  with  caramel-like  poly¬ 
merisation  products.  When  the  resultant  gases  were 
passed  into  lime  water  containing  a  little  magnesium 
oxide,  only  polymerisation  products  were  obtained. 
These  contained  formose  and  a-aerose,  but,  contrary 
to  the  statement  of  K.  and  W.  F.  Short  (A.,  1925,  i, 
232),  no  dextrose.  R.  K.  Callow. 

Action  of  amines  on  bromohept  aldehyde .  A. 
Kikrmann  (Compt.  rend.,  1928,  186,  701—702).— 
Diethylamine  reacts  with  x-bromoheptaldchyde  in 
ethereal  solution  to  yield  a -diethylaminoheptaldehyde, 
b.  p.  106— 107°/ 11  mm.,  d*1  0*853,  ?t§  1  *4352  (hydro- 
chloride,  m.  p.  73°).  Oxidation  with  ammoniaeal 
silver  oxide  in  the  presence  of  an  excess  of  potassium 
hydroxide  yields,  instead  of  the  corresponding  acid, 
a  mixture  of  a-hyd roxyhe pto ic  acid ,  m.  p.  65s  ( barium 
salt  +0-5H2O)  and  hexoic  acid.  Triethylamine 
reacts  with  bromoheptaldehyde  much  more  slowly 
and  less  completely  to  yield  the  quaternary  ammonium 
bromide ,  C6Hn*CH(CHO)*NEtaBr,  m.  p.  126°. 

J.  W,  Baker. 

Reaction  between  acetone  and  ammonia.  H. 

Hock  and  H.  Stuhlmann  (Ber.,  1928,  61,  [J3],  470— 
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472;  cf.  Patterson  and  McMillan,  J.C.S.,  1921,  119, 
269). — The  action  of  ammonia  and  acetone  in  equi- 
molecular  proportions  at  —  65°  affords  a  crystalline 
compound ,  COMe2,NH3,  m.  p.  about  —41°.  It  is 
resolved  into  its  components  when  heated  slightly 
above  its  m.  p.  H.  Wren, 

Syntheses  with  phenyl  isopropyl  ketone.  J. 
Blondeatj  (Bull.  Soc.  chim.,  1928,  [iv],  43,  343— 
346). — Phenyl  isopropyl  ketone  with  sod  amide  and 
butyl  iodide  in  benzene  give  in  81%  of  the  theoretical 
yield  of  phenyl  aa-dimcthylamyl  ketone,  b.  p.  160°/ 
33  mm.}  268°/760  mm.,  converted  by  sodamide  (2 
mols.)  in  toluene,  on  decomposition  with  water,  into 
aa-dmiethylvaler  amide,  m,  p.  92°  (yield  72%).  Reduc¬ 
tion  of  the  amide  with  sodium  and  alcohol  affords 
31%  of  $$-dimethylhexan-x-ol,  b.  p.  95°/29  mm. 
(< acetate ,  liquid;  phmylur ethane,  m,  p.  52°),  and  15% 
of  a -amino^Q-dimethylhemne,  m.  p.  65 — 65°/24  mm. 
(chloroplatinate) .  olol-D imethyldecoamide,  m.  p.  92°, 
b.  p.  205°/ 16  mm.,  analogously  prepared  (yield  50%) 
from  ^-benzoyl- (B-methyldecane,  on  hydrolysis  yields 
a  very  small  amount  of  an  acid,  m.  p.  1 18°,  and  on 
reduction  30%  of  p  p  -  dim  ethytdecan  -  a  -  o/,  b.  p.  134°/ 
19  mm.  (phenylur ethane) ,  together  with  traces  of  the 
corresponding  amine.  R.  Brightman. 

Separation  of  unsaturated  stereoisomeric 
ketones,  R.  Locquin  and  R.  Heilmann  (Compt. 
rend.,  1928, 186,705 — 707). — Methyl  a-ethyl-Aa-prop- 
cnyl  ketone,  b.  p.  151—153°,  yields  a  mixture  of 
semicarbazones  which  can  be  separated  into  two 
isomeric  forms,  in.  p.  201°  and  161°,  respectively. 
From  these,  by  treatment  with  oxalic  acid,  the  two 
stereoisomeric  forms  of  the  original  ketone,  b.  p.  150 — 
1527747  mm,,  d\-  0-8718,  and  b.  p.  153— 154°/747 
mm.,  d\l  0-8789,  respectively,  arc  obtained.  These 
two  forms  of  the  ketone  each  yield  only  the  corre¬ 
sponding  semicarbazone,  but  by  the  action  of  hydr¬ 
azine  hydrate  they  both  give  the  same  pyr  azoline, 
b.  p.  72 — 73°/10  mm.  [6 enzenesu Iph ona t e ,  m.  p.  129— 
130°:  two  p - b romob enze n esulph 0 nates,  m .  p.  119° 
(125°  on  remelting)  and  90—91°,  respectively]. 
Similarly  methyl  a«?z-propyl-Aa-butenyl  ketone,  b.  p. 
70 — 72°/9  mm.,  yields  two  semicarbazones,  m.  p. 
141—142°  and  110°  (121°  on  remelting),  from  which 
the  two  stereoisomeric  forms  of  the  ketone,  b.  p.  71°/ 
11  mm.,  df  0-8620,  and  b.  p.  74°/ll  mm.,  df  0-8668, 
are  obtained,  and  which  both  yield  o -7nethy  1-5- ethyl  - 
4 -n-propylpyrazoline  (benzenesulph ona ie ,  111.  p.  107— 
108°;  two  p - bromohenzenes ulphona tes ,  m.  p.  155°  and 
119 — 121°,  respectively)  by  treatment  with  hydrazine 
hydrate.  The  two  stereoisomeric  forms  could  not 
be  interconverted.  J.  W.  Baker. 

Trimethylplatinum  ace tylace tone,  a  volatile 
platinum  compound.  R.  C.  Menzies  (J.C.S.,  1928, 
565  566}.— Thallous  acetylacetone  reacts  with  tri- 
methylplatinic  iodide  in  benzene  solution  to  form 

trimethylplatinum  acetylacetone,  Me.,Pt/0'(JMe\CH, 

J  J  XOICMe/ 

vmch  when  heated  in  a  capillary  tube  decomposes 
without  melting.  When  heated  in  a  dry 
tube  the  compound  sublimes,  but  the  vapour  is 
decomposed  by  the  hot  glass,  giving  metallic  platinum. 


Ferric  acetylacetone  is  prepared  from  thallous  acetyl- 
acetone  and  anhydrous  ferric  chloride.  H.  Burton. 

Variation  in  rotation  and  conductivity  of  sugars 
in  aqueous  solution  with  and  without  boric  acid. 
II.  R,  Verso hu ur  (Rec.  trav.  chim.,  1928,  47, 
423 — 457  ;  cf.  this  vol.,  233) —Numerous  measure¬ 
ments  of  the  rotatory  powers  and  conductivities  of 
solutions  of  maltose,  Isc vulose,  a-  and  p-glucose, 
a-  and  (3 -galactose,  and  inulin,  both  in  absence  and 
presence  of  boric  acid,  have  been  made.  The  con¬ 
ductivity  of  maltose + boric  acid  shows  a  maximum 
at  equimolecular  concentrations  (0-5 M )  and  diminishes 
slightly  vdtli  either  increase  or  decrease  of  sugar. 
Lsevulose  is  the  only  sugar  for  which  the  constants 
of  mutarotation  and  conductivity  are  proportional 
to  the  concentration  of  boric  acid,  and  it  is  found 
that  even  traces  of  the  acid  causes  a  large  increase  in 
the  conductivity.  Dextrose  shows  a  greater  increase 
in  conductivity  than  does  galactose,  if  comparison 
is  made  between  the  equilibrium  mixtures. 

In  view  of  the  above  results  and  those  previously 
obtained  {/or.  cit.),  the  structural  formulas  of  xylose, 
arabinose,  dextrose,  galactose,  and  mannose  are 
discussed.  H.  Burton.. 

Derivatives  of  y-xylose,  Xylose-monoacetone 
and.  its  conversion  into  2:3: 5 -tr imethyl-y- 
xylonolactone,  W.  N.  Haworth  and  C.  R.  Porter 
(J.C.S.,  1928,  611—618). — Methylation  of  xylose 
isopropyl  Idene  ether  with  methyl  sulphate  and  sodium 
hydroxide  yields  dimethylxylose  iaopropylidenc  ether, 
n)*  1-4455,  [«%*»  —46-6°,  which  is  hydrolysed  and 
oxidised  by  dilute  hydrobromic  acid  at  85°  and 
bromine  at  75°  to  dimelhyl-y-xylonolactone,  b.  p. 
105— 106° /0 *08  mm.,  n\*  14643,  +81-5°  (after 

3  min.)  — 85-1°  (1  day)  — >  39°  (49  days).  Treat¬ 
ment  of  this  with  phenylhydrazine  yields  a  phenyl - 
hy  dr  azide,  C13H20O5N2,  m.  p.  94—95°.  Methylation 
of  the  lactone  by  Purdie’s  reagents  affords  crude  tri- 
methyl-y-xylonolactone,  which  yields  a  phenylhydr- 
azide ,  C14H2205N2,  m.  p.  89—90°,  also  obtained 
from  the  trimethyl-y-xylonolactonc  from  trimethyl - 
y-xylose  (Haworth  and  Westgarth,  A.,  1926,  600). 
Pure  trimethyl -y-xjdonolac  tone  regenerated  from  the 
phcnylhydrazide  has  b.  p.  82°/0-06  mm..  m};  1*4464, 
and  is  oxidised  by  nitric  acid,  yielding  d-dimethoxy- 
succinic  acid  as  the  only  recognisable  product. 

The  rates  of  hydrolysis  of  the  lactone  to  the  corre¬ 
sponding  acid  and  of  conversion  of  the  acid  into  the 
lactone  have  been  studied  polarimetrically  and  are 
compared  with  the  corresponding  results  for  trimethyl- 
S-xylonolactone,  The  structural  formulae  of  xylose 
mono-  and  di-isopropylidene  ethers  are  discussed 
fully,  and  it  is  concluded  that  these  compounds 
contain  the  butylene -oxide  ring.  H.  Burton. 

Reactivity  of  methylated  sugars,  II.  Action 
of  dilute  alkali  on  tetramethylglucose.  M.  L. 
Wolfrom  and  W.  L.  Lewis  (J.  Amer.  Chem.  Soc., 
1928,  50,  837—854 ;  cf.  A.,  1927,  751)— The  inter- 
conversion  of  hexose  sugars  by  the  action  of  alkali 
is  not  accounted  for  in  methylated  sugars  by  hydr¬ 
ation  and  dehydration  (Nef,  A.,  1908,  i,  5),  but  by 
simple  keto-enolic  tautomerism.  In  tetramethylgluc- 
ose  the  following  changes  occur :  HC(IO)*HC(OMe)'  — 
HC(OH):C(OMep  [I]  =  HC(:0)-(MeO)CH-.  With 
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dilute  alkali,  dextrose  gives  2*5%  of  mannose,  63-5% 
of  Ire  villose,  31%  of  unchanged  dextrose,  and  3%  of 
non-sugar  compounds.  Tetramethylglucose  and  tetra- 
met bylina nnose,  with  dilute  alkali,  give  the  same 
equilibrium  mixture  of  equal  parts  of  each  compound. 
Evidence  for  the  presence  of  the  dienolic  form  [I]  is  ob¬ 
tained  by  the  high  iodine  value  of  the  alkaline  solution 
and  the  normal  value  in  acid  solution.  An  accurate 
iodometrie  method  for  determining  aldohcxoses  is 
described,  alone  or  in  presence  of  ketohexoses. 
Tetramefhylglucoseajiilide,  m.  p,  138 %  [a]n  +226°, 
and  telramelh  ylmann  oseanilide ,  a  — 0*38°  (0*943 
dm,)3  were  prepared.  The  interconversion  of  tetra- 
metliyb+glueose  and  tctramethyl-e?- mannose  indicates 
the  same  ring  structure  in  these  compounds. 

A.  McGookin. 

Structure  of  tetrametliyl-y-methylmarmoside. 
P.  A.  Leyenb  and  G.  M.  Meyer  (J.  Biol.  Chem., 
1928,  76,  809 — 812). — Tctrame thy  by -mannose,  on 
oxidation  with  barium  hypoiodite,  gave  a  lactone, 
m.  p.  101 — 10S°,  [a]},  +64*8°  in  water,  identical 
with  that  obtained  by  methylation  of  m a niionola c tone 
(A.,  1924,  i,  944) ;  tetramethyl-y-mefchylmannoside 
therefore  possesses  the  aS-laetone  structure. 

0.  R.  Harington. 

Dynamic  isomerism.  XXVI.  Consecutive 
changes  in  the  mutarotation  of  galactose.  G,  F. 
Smith  and  T,  M.  Lowry  (J.C.S.,  1928,  666—685;  cf. 
Riiber  and  Minsaas,  A.,  1926,  1228),— The  muta¬ 
rotation  curves  for  a-ga  lactose,  [a]mi  +172*5°,  do  not 
obey  the  unimolecular  law,  since  the  velocity  coefficient 
falls  progressively  from  Jce  —  0-025  at  7  min.  to  a 
limiting  value  of  0*019.  The  early  stages  of  muta¬ 
rotation  are  rapid  (cf.  Riiber  and  Minsaas,  loc.  cif+ 
With  p -galactose,  [a }mi  +63*5°,  there  is  no  change  of 
rotation  during  4  min.  The  rotation  then  increases 
rapidly,  giving  an  inflected  mutarotation  curve  with  a 
maximum  at  about  10  min.  The  velocity  coefficient 
increases  progressively  from  0  to  0*019,  Assuming 
that  the  mutarotation  of  galactose  is  represented 
oc  a  (open-chain)  p,  the  rotatory  power  of  a 
(58°)  must  be  of  the  same  order  as  for  p-galactose, 
since  no  change  of  rotation  occurs  during  the  initial 
stage  of  P  — 5*-  p. 

From  a  mathematical  analysis  of  the  data  for 
mutarotation  and  the  velocity  coefficients,  assuming 
that  only  three  isomerides  are  present  in  solution,  it  is 
deduced  that  the  equilibrium  mixture  consists  of  a 
(28*5%),  g  (12%),  and  p  (59*5%),  H.  Burton. 

Preparation  by  the  sorbose  bacteria  of  a  new 
reducing  sugar  with  seven  carbon  atoms.  G, 
Bertrand  and  G.  Nitzberg  (Compt.  rend.,  1928, 
186,  925— 928).— The  action  of  the  sorbose  bacteria 
on  a  3%  solution  of  a-glucoheptitol,  m.  p.  129—130° 
(Fischer*  A.,  1892,  1164,  gives  127—128%  in  brewer’s 
yeast  extract  for  6  weeks  to  2  months,  and  repeated 
precipitation  of  the  product  with  alcohol,  yields  a  new 
reducing  sugar,  a -ghtcoheptztbse,  07H1407,  m,  p. 
173'5°,  [a]ff  — 67*8  (in  10%  aqueous  solution),  which 
does  not  exhibit  mutarotation  and  is  not  fermentable. 
It  yields  an  osazone,  in.  p.  209 — 210°,  identical  with 
that  of  a-glucohcptose,  and  probably  has  the  coin- 
position  CHo(OH)*[CH-OH].,'CO“CH2'OH.  The  follow- 
ing  solubility  data  are  recorded  :  a-glucoheptitol,  1*70 


g./lOO  c.c.  of  80%  alcohol  at  18° ;  oc-glucoheptulose, 
12*07  g./100  c.c.  of  60%  alcohol,  3-35  g./lOO  c.c.  of  80% 
alcohol,  and  0*37  g./100  c.c,  of  95%  alcohol  at  21°. 

J,  W.  Baker. 

Synthesis  of  sucrose,  A.  Pictet  and  H.  Vogel 
(Compt.  rend.,  1928,  186,  7 24 — 7 27 ) , — Tetra-acetyl-y- 
fructose ,  formed  to  the  extent  of  3%  in  the  preparation 
of  the  normal  derivative  (Hudson  and  Brauns,  A., 
1915,  i,  502),  reacts  with  tctra-aeetylglueose  in  a 
chloroform  suspension  of  phosphorus  pentoxide  to 
afford  octa-acetylsucrose.  This,  when  hydrolysed, 
yields  sucrose  identical  in  m.  p,  and  optical  properties 
with  the  natural  product.  G.  A.  C.  Gough. 

Polysaccharides.  I.  Structure  of  inulin, 
W.  N.  Haworth  and  A.  Learner  (J.G.S.,  1928,  619 — 
625). — Methylation  of  inulin  affords  trimethylinulin, 
in.  p,  138—140°,  [a]{J  —50*2°  in  chloroform  (cf, 
Irvine  and  others,  J.C.S.,  1920, 117,  1474 ;  1922,  121, 
1000),  which  is  hydrolysed  by  aqueous-alcoholic 
oxalic  acid  to  a  mixture  of  trimethylfructose  and  its 
ethylfructoside.  Further  treatment  with  dilute 
hydrochloric  acid  gives  3:4:  6-trimcthyl-y-fruetose, 
b,  p.  about  115°/0-02  mm.,  n\ f  1*4675,  [a]f>  +27*7°  in 
chloroform  [osazone  +H20,  m.  p.  80-82°,  (anhydrous) 
137—138°  (cf.  Irvine  and  others,  loc.  cit.)].  Oxidation 
of  the  trimethyhy- fructose  with  nitric  acid  and 

subsequent  esterification  yields  (I), 
which  when  methylated  and  then 
treated  with  ammonia  gives  an 
amide,  m.  p.  100—101°,  identical 
with  that  obtained  from  tetra- 
methyl-y- fructose  (Avery,  Haworth, 
and  Hirst,  A.,  1927,  1057).  When 
(I)  is  oxidised  with  acid  potassium 
permanganate  there  is  formed 
d~ 2  :  3  :  5 - tr  ime  thy  1  -  y  - arabono lactone ,  m.  p.  31—32°. 
A  structural  formula  is  suggested  for  Inulin  in  which 
positions  1  and  2  of  a  y- fructose  residue  are  linked  to 
other  fructose  residues.  H.  Burton. 

Action  of  organo' -magnesium  compounds  on 
aliphatic  dialkylamides.  M.  Montagne  (Compt. 
rend.,  1928,  186,  874— 877.)— Magnesium  methyl 
iodide  reacts  with  butyrdiethylamide  to  give  the 
normal  product,  p-diethylammo+miethylpentane  {A., 
1926,  942),  and  also  y-diethylamino-y-methglAexa?ie, 
b,  p.  81°/16  mm.  ( pic-rate ,  m.  p.  78°;  perchlorate ,  m.  p. 
154°;  chloroaurate,  m.  p.  S4°;  ehloroplatinate,  m.  p. 
199°),  the  hydrochloride  of  which  decomposes  at 
170—180°  into  die  thy  la  mine  and  y-meihyl-A^-hexene, 
identical  with  that  obtained  by  the  dehydration  of 
y-metliylhexan-S-ol.  The  new  base  may  bo  syn¬ 
thesised  from  aa-methylethyl-w-valeramide  by  the 
Hoffmann  rearrangement  followed  by  diethylation 
of  the  product.  Since  no  trace  of  y-niethylethyl- 
amino-y-methylhcxane  is  formed  in  the  reaction,  the 
interchange  of  radicals  is  improbable ;  it  is  suggested 
that  the  abnormal  product  occurs  through  the 
presence  of  free  methyl  iodide  in  the  reaction  mixture. 
This  view  is  supported  by  the  exclusive  production 
of  the  base  when  methyl  iodide  {1  mol.)  is  added  at 
the  beginning  of  the  reaction.  G.  A.  C.  Gough. 

Relationships  between  ring  closure  and 
14  specific  affinity/'  Ethylenediamine  com¬ 
pounds  of  thallic  halides.  W.  Hieber  and  F. 
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Sonnekalb  (Ben,  1928,  61,  [B],  555— 557).— The 
theoretical  considerations  of  Biltz  and  Grimm  (A., 
1925,  ii,  842)  predict  the  possibility  of  the  preparation 
of  ethylenediaminc  compounds  with  a  flve-membcrcd 
subsidiary  valency  ring  from  metallic  salts  the 
ammoniates  of  which  cannot  exist  under  similar 
conditions,  for  example,  in  aqueous  solution.  The 
possibility  is  realised  with  thallic  chloride,  from  which 
the  compounds,  T1C13,3  en,3H20,  TlCln,2  en,H20  and 
T1C13,  en,H20  are  directly  derived.  The  substances, 
TlBr3,3  enjHgO,  TlBr3l2  en,  and  T1I3,  en  are  obtained 
by  double  decomposition  with  potassium  bromide  or 
iodide.  H.  Wren. 

Reactions  and  derivatives  of  iron  carbonyl. 
W.  Hieber  and  F.  Sonnekalb  (Ber.,  1928,  61,  [£], 
558—565). — Vigorous  action  occurs  between  iron 
pentacarbonyl  and  anhydrous  hydrazine  with  form¬ 
ation  of  a  dark  red  syrup  and  evolution  of  4  mols.  of 
carbon  monoxide  per  mol.  of  hydrazine  when  excess 
of  the  carbonyl  is  used.  Except  for  a  small  amount 
of  scmicarbazidc,  a  homogeneous  product  of  tho 
reaction  could  not  be  isolated.  Tho  viscous  mass 
evolves  carbon  monoxide  and  hydrogen  when  treated 
with  acids  and  gives  a  blood-red  solution  which 
contains  ferrous  salt.  Ethylenedi amine  and  iron 
pentacarbonyl  in  anhydrous  pyridino  give  the  com- 
pound  Fe2  en2(CO)5,  monoclinic  crystals,  -  stable 
towards  air,  with  evolution  of  5  mols.  of  carbon 
monoxide  for  2  mols,  of  ethylenediamine .  The 
substance  appears  to  be  an  additive  compound  of 
iron  pentacarbonyl  and  "  iron  ethylenediamine,” 
since,  when  decomposed  by  dilute  weak  acids  it 
affords  iron  pentacarbonyl  and  ferrous  salt,  exactly 
one  half  of  the  total  iron  being  obtained  in  the  latter 
form  :  ^  Fe(CG)5,Fe  ena  +  6HX=FeXa+Fe(CO)6  + 

2  en(HX)2+H2.  With  acetic  acid  a  transitory  red 
coloration  of  the  solution  is  observed  which  frequently 
passes  into  the  green  colour  of  iron  tetracarbonyl. 
The  red  compound,  Fe(CO)5,Fe  en  or 
Fe(CO)4,Fe  en(CO),  which  is  very  unstable  when 
moist,  can  be  extracted  with  ether :  Fe2en2(CO}5  + 

2HX  =  Fe2  en(CO)5  +  en(HX}2 - FeX2  + 

Fe(CG)4  +  en(HX)2rbCO+H2.  ^  The  amount  of 
hydrogen  evolved  is  much  less  than  that  expected 
theoretically,  but  reduction  products  of  the  penta¬ 
carbonyl  could  not  be  isolated. 

Decomposition  of  the  compound  from  indigotin 
and  iron  pentacarbonyl  in  anhydrous  pyridine  (cf. 
Kunz  and  Kress,  A.,  1927,  366)  leads  to  quantitative 
regeneration  of  indigotin ;  evolution  of  gas  is  not 
observed  and  the  filtrate  contains  all  the  iron  in  the 
ferrous  condition.  H.  Wren. 

Spermine.  VII.  F.  Weede,  E.  Strack,  and 
O'  Hettciie  (Z.  physiol.  Cliem.,  1928, 173,  61—68).— 
An  alcoholic  solution  of  spermine  reacts  quantitatively 
with  the  livdriodide  of  methyl-^-thiocarbamide 
giving  the  di q uamdo - deri va live 

i-OH2]4:[NETCH2]yNH*G(;NH)-XH2,III]2,  m.  p.  about 
-li  (corresponding  hydrochloride  and  chloroawrate), 
m.  p.  about  226°  (decomp,  after  softening  at  218°). 
Ihe  free  base  is  converted  by  carbon  disulphide  in 
alcoholic  ^  solution  at  100°  into  tho  compound, 
v14 1130X384,  111.  p.  160 — 165°.  Under  similar  con¬ 
ditions  spermine  affords  a  substance,  C12H22N4S3>  m.  p. 


285°,  converted  by  Hydrogen  peroxide  into  the 
compound,  0nH22O5N4S2,  m.  p.  about  305°  after 
darkening  at  250°.  J.  Stewart. 

Guanidine  derivatives,  from  the  action  on 
guanidine  of  the  esters  of  amino-acids.  E. 
Abderhalden  and  IL  Siokel  (Z.  physiol.  Chenn, 
1928,  173,  51— 60). — Gaanidoacetic  anhydride  (glyco- 

cyamidiiic),  9®.  5*3E>CINH,  dccomp.  about  200°, 

OHvNH 

results  from  tho  interaction  at  0°  of  guanidine  and  the 
ethyl  aminoacetate. 

di-a-Guanidomokexoic  anhydride,  m.  p.  248°  (picrate, 
m.  p.  107 — 169°),  and  guanidonium  d-anhydro-u- 
guanidonoglutarate,  m.  p.  202°,  [<x]{?  —16*2°,  are 
similarly  prepared. 

Contrary  to  expectations,  the  reaction  was  not 
applicable  to  the  detection  and  isolation  of  poly¬ 
peptide  esters.  The  authors  regard  the  reaction  as 
involving  complete  loss  of  ammonia  from  the 
guanidine  molecule,  followed  by  union  of  the  nascent 
cyanamide  and  the  a-amino-acid.  Using  cyanamide, 
however,  the  yields  of  glyeocyamidine  are  small. 
Traces  of  guanidine  accelerate  the  reaction ;  ammonia 
prevents  it  completely.  J,  Stewart. 

Constitution  of  C-methylasparagine  (homo¬ 
asparagine).  D.  Migliacci  and  M.  Furta  (Gazzetta, 
1928,  58,  1 03 — 110). — G-Methylasparaginc  (homo- 
asparagine)  when  heated  with  carbamide  gives  the 
monoamide,  C6H903N2f  m.  p.  266 — 267°  (in  closed 
tube,  dccomp,),  of  anhydroureidohomoaspaHic  acid , 
Cf)HB04N2,  m.  p.  264 — 265°  (in  closed  tube,  decomp.), 
■which  is  obtained  by  hydrolysis,  or  by  the  action  of 
carbamide  on  homo  aspartic  acid.  It  is  suggested 

that  the  new  acid  is  __  _  ^  ^>C  Me * CEL*  C 0 ,  and 

COrNH 

C-methylasparagine  C02H*CMe(XH2)9CH28CO*NHo. 
By  heating  citraconic  anhydride  in  a  sealed  tube  with 
anhydrous  ammonia  at  70°,  C-methylasparagine  is 
not  obtained,  but  only  ammonium  citraconate. 

E.  W.  WlGNALL. 

Crystallisation  of  arginine  and  histidine. 
H.  B.  Vickery  and  C.  S.  Leavenworth  (J.  Biol, 
Cliem.,  1928,  76,  701—705). — A  technique  for  the 
crystallisation  of  the  above  two  amino -acids  is 
described.  Arginine  crystallises  from  water  in  prisms 
with  2HoO,  and  from  06%  alcohol  in  anhydrous  plates, 
m.  p.  238°  (decomp.) ;  histidine  forms  plates,  from 
water,  m.  p.  277—278°  (decomp.). 

C.  R.  Harington. 

Modified  determination  of  basic  amino-acids. 
Bases  of  edestin.  H.  B.  Vickery  and  C.  S. 
Leavenworth  (J.  Biol.  Cliem.,  1928,  76,  707 — 722). — 
The  protein  is  hydrolysed  with  hydrochloric  acid  and 
the  latter  removed  by  evaporation,  the  residue  is 
dissolved  in  water  and  treated  with  silver  oxide  and 
sulphuric  acid  to  remove  chlorides,  and  the  filtrate  is 
treated  with  excess  of  silver  oxide  and  barium 
hydroxide  until  alkaline  to  plienolphthalein ;  the 
filtrate  containing  lysine  is  set  aside,  and  the 
precipitate  reconverted  into  free  amino -acids  and 
precipitated  fractionally  with  silver  oxide  and  barium 
hydroxide,  the  precipitate  at  pn  7  0  containing  hist¬ 
idine,  and  that  at  a  reaction  alkaline  to  phenol- 
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phthalein,  arginine,  The  histidine  is  purified  by 
precipitation  with  mercuric  sulphate  and  is  weighed 
as  dinitro n aph t ho  1  sulpho  nat  e ,  as  is  also  the  arginine ; 
the  lysine  is  purified  by  precipitation  as  phospho- 
tungstate,  and  weighed  as  pierate.  The  method  can 
be  carried  out  with  50  g.  of  protein,  a  positive 
correction  of  1  /9  being  applied  for  losses  on  the  small 
scale  of  working.  Edostin  contains  histidine  2*08%, 
arginine  15*8%,  and  lysine  2-19%. 

C.  R.  Harington. 

Synthesis  of  glycocy amine  from  arginine  and 
glycine.  M.  Bergman n  and  L.  Zervas  (Z.  physiol. 
Chem.,  1927,  172,  277— 288).— The  ethyl  ester  of 
diacetylglycocyamine  is  formed  in  50%  yield  when 
triacetylanhydroargininc  (A.,  1926,  1235)  is  shaken 
with  carefully  dried  glycine  ester  in  dry  ether  at 
the  ordinary  temperature  for  5  hrs.  The  diacetyl 
ester,  when  heated  in  a  scaled  tube  with  concentrated 
hydrochloric  acid  to  300°,  yields  glycocyamidine 
hydrochloride  [decomp.  210°  (coir.);  pierate,  decomp. 
210 — 215°  (corn)].  This  substance  has  also  been 
prepared  by  heating  glycocy  amine  hydrochloride  in 
a  sealed  tube  with  fuming  hydrochloric  acid  to  140°. 
Monoacetylglvcocyamidine  (prisms,  decomp.  220— 
250°)  is  sparingly  soluble  in  the  usual  solvents,  but 
dissolves  readily  in  acids ;  when  boiled  in  acid  solution 
it  loses  the  acetyl  group. 

A  convenient  and  simple  method  is  given  for  the 
preparation  of  arginine  from  gelatin,  by  which  60% 
of  the  quantity  theoretically  possible  may  be  obtained. 

Synthesis  of  creatine  from  sarcosine  and 
arginine.  Synthesis  of  methylgnanidine.  M, 
Bergmann  and  L.  Zervas  (Z.  physiol.  Chem.,  1928, 
173,  80 — 83). — Triacetylanhydroarginine  and  methyl- 
amine  are  allowed  to  react  in  ethereal  solution  at  20°  ; 
the  product,  m,  p.  125-130°,  when  boiled  with 
sodium  hydroxide,  gives  raethylamine,  and  contains 
(3 -acetamido-  a-piperidone,  m.  p.  187°,  and  diacetyl- 
methylgnanidine  m.  p.  88° ;  the  latter  is  hydrolysed  to 
methylg uanidine .  A  similar  reaction  between  tri- 
aeetylanhydroargininc  and  sarcosine  (as  ethyl  ester) 
gives  p-acetamido- a-piperidone  and  diacetylcreatine 
(ethyl  ester),  m.  p.  117°'  (corn).  The  latter  is  hydro¬ 
lysed  to  creatinine  hydrochloride,  m.  p.  261°  (corr.) ; 
and  finally  reconverted  by  alkali  into  creatine. 

J.  Stewart. 

Hydrogen  cyanide.  I.  Mercuric  methyl 
cyanide  and  the  alleged  isomerides  of  hydrogen 
cyanide.  J.  E.  Coates,  L.  E.  Hinkel,  and  T.  H. 
Angel  (J.C.S.,  1928,  540 — 543) . — When  mercuric 
methyl  hydroxide  is  treated  with  hydrogen  cyanide 
obtained  from  different  sources,  or  when  mercuric 
methyl  iodide  is  acted  on  by  silver  cyanide  in  presence 
of  various  solvents,  mercuric  methyl  cyanide,  in.  p. 
93°,  is  formed  as  the  sole  product  (cf  Enklaar,  A., 
1923,  ii,  811 ;  1925,  i,  1394;  1926,  718).  Contrary  to 
Enklaar  s  statements,  mercuric  methyl  cyanide  is 
not  changed  after  9  months  at  the  ordinary  tem¬ 
perature,  but  is  decomposed  by  dilute  sulphuric  acid, 
liberating  hydrogen  cyanide.  Treatment  of  the 
cyanide  with  hydrochloric  acid  gives  mercuric  methyl 
chloride ;  with  methyl  iodide,  a  double  compound  is 
first  produced  which  decomposes  on  heating,  yielding 
methvlcarbylamine ;  with  silver  nitrate”"  silver 


cyanide  is  precipitated,  and  mercuric  methyl  sulphide 
is  obtained  by  the  action  of  hydrogen  sulphide. 

H.  Burton. 

Ferrous -ferric  cyanides.  L.  (Iambi  and  A. 
Olerici  (Gazzetta,  1928,  58,  57 — 64). — The  prepar¬ 
ation  and  properties  of  a  number  of  complex  metallic 
cyanides  are  described,  and  the  structure  of  the 
chromophore  group  they  contain  is  discussed.  In¬ 
vestigation  of  the  blue  salts  corresponding  with 
Prussian-blue  and  Turnbull's  blue,  obtained  by 
precipitating  ferrous  and  ferric  salts  with  the  alkali 
ferro-  and  ferri-pentacy  ankles,  shows  that  the  complex 
[Fe(0N)5X]  can  give  rise  to  chromophore  groups 
analogous  to  those  obtained  from  the  ions  [Fe(CN)6]. 
The  complex  groups  contained  in  the  ferrous-ferric 
cyanides  can  retain  the  co-ordination  arrangement  of 
the  complex  ions  of  the  alkali  ferro-  or  ferri-cyanides 
from  which  they  are  derived ;  the  presence  of  ferrous 
and  ferric  atoms  does  not  suffice  to  give  the  blue 
cyanides,  as  is  shown  in  the  case  of  the  pink  ferrous 
nitroprussiate.  This  salt  and  ferrous  cobaltieyanide 
can  be  represented  by  the  usual  co-ordination 
structure,  but  the  coloured  ferrous  chromi-,  mangani-, 
and  ferri-cyanides  have  a  complex  polvnuelear 
structure  (cf.  Beihlen  and  Zimmermann,  A.,  1927, 
233).  In  the  last  of  these  compounds,  for  example, 
the  linkings  between  the  CN  groups  and  the  atoms  of 
ferrous  and  ferric  iron  are  considered  to  be  of  the 
same  nature.  O.  J.  Walker. 

Qualitative  analysis  of  mixtures  containing 
complex  cyanogen  compounds.  M.  Coppola 
(Annali  Cliim.  AppL,  1928,  18,  65— 67).— When  a 
mixture  of  substances  is  boiled  with  a  concentrated 
solution  of  sodium  carbonate  and  hydroxide  and  the 
liquid  is  filtered,  the  presence  of  a  complex  metallic 
cyanide  is  indicated  by  the  appearance  of  a  blue 
coloration  on  the  edge  of  the  filter.  Further,  addition 
of  a  few  drops  of  concentrated  nitric  acid  to  a  few  c.c. 
of  this  liquid  will  yield  a  greenish-blue  coloration. 
The  inconveniences  attending  treatment  of  the  sub¬ 
stance  with  concentrated  sulphuric  acid  maybe  avoided 
as  follows :  the  original  insoluble  or  slightly  soluble 
substance  is  treated  with  boiling,  dilute  hydrochloric 
acid,  and  the  insoluble  residue  (a)  separated  from  the 
solution,  which  is  treated  with  hydrogen  sulphide  to 
give  a  precipitate  (b)  containing  all  the  mercury  as 
sulphide  and  also  the  sulphides  of  arsenic  and  other 
metals  not  present  as  metallo- cyanides  insoluble  in 
hydrochloric  acid.  The  liquid  separated  from  (b)  is 
evaporated  to  dryness  on  an  asbestos  gauze,  and  the 
dry  residue  mixed  with  (a)  and  with  the  fourfold 
quantity  of  ammoni um  nitrate .  The  mass  i  s  gradually 
deflagrated  in  a  covered  porcelain  crucible  and  then 
treated,  in  the  cold,  with  a  few  drops  of  concentrated 
nitric  acid  and  dissolved  in  hot  dilute  hydrochloric 
acid.  The  complex  metallo-cyanides  are  thus 
destroyed  and  their  metals  converted  into  oxides, 
with  the  exception  of  silver,  which  remains  as  metal ; 
organic  compounds  are  also  destroyed  and  hence  do 
not  hinder  precipitation  of  the  metals  of  Group  III. 
Any  insoluble  part  of  the  deflagrated  residue  consists 
of  barium  sulphate,  silver  chloride,  lead  sulphate  and 
chloride,  and  silica.  The  hydrochloric  acid  solution 
is  treated  with  hydrogen  sulphide  and  the  precipitate 
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collected  on  the  filter  already  containing  6,  the  mixed 
sulphides  being  analysed  as  usual.  The  filtrate  is 
tested  for  the  other  cations,  T,  H.  Fora, 

Reaction  between  ethylenie  linking  and 
organomagnesium  halides.  TL  Gilman  and  J.  H. 
McGlumpiiy  (Fee,  trav,  ehim.,  1028,  47  ?  418—422; 
ef.  A.,  1923,  i,  285;  1927,  874) —The  action  of  several 
organomagnesi uni  halides  towards  different  ethylenie 
and  acetylenic  hydrocarbons  has  been  studied,  and 
it  is  shown  that  addition  to  the  double  or  triple 
linking  does  not  take  place  (ef,  Rupe  and  Eurgin, 
A.,  1910,  i,  161).  H,  Burton. 

Absorption  spectra  of  benzene  and  toluene  in 
alcoholic  solution.  Detection  of  benzene  as 
impurity  in  organic  compounds,  W.  R,  Obn- 
dokff,  R.  0,  Gibbs,  (Miss)  S,  A.  McNulty,  and 
C.  V.  Shapiro  (J.  Amer.  Chem.  Soc.,  1928,  50, 
831— 837).— The  absorption  spectra  of  benzene  and 
toluene  in  the  vapour  state  and  in  absolute-alcoholic 
solution  are  plotted  and  new  bands  are  recorded  (ef, 
Henri,  A.,  1922,  ii,  679 ;  Klingstedt,  A.,  1923,  ii,  48), 
The  bands  can  bo  arranged  in  series  (of,  Kronenberger 
and  Pringsheim,  A,,  1927,  90),  which  are  represented 
for  benzene,  in  any  phase,  by  Henri's  equation.  The 
similarity  of  the  curves  for  ether,  methyl  ?&-amyl  ether, 
cyrfohexene,  and  ethylene  chlorohydrin  to  the  benzene 
spectrum  observed  by  Smith,  Adams,  and  Pease  (A,, 
1927, 608)  is  shown  to  be  due  to  the  presence  of  benzene 
as  impurity  (ef,  this  voh,  152).  The  amount  is 
determined  approximately  by  an  expression  based  on 
spectrographie  measurements.  "  A,  McGookin. 

Nitration  of  mixed  m-dihalogenobenzenes. 
H.  A.  Mayes  and  E.  E>  Turner  (J.O.S.,  1928, 
691 — 697).— Mononitration  of  (a)  m-ehlorobromobemn 
ene,  (b)  ?n-chloroiodobenzene,  and  (c)  m-bromoiodo- 
benzene  with  nitric  acid  at  —5s,  with  subsequent 
thermal  analysis  of  the  mixed  mononitro -derivatives 
formed,  gives  the  following  results :  (a)  1-ehioro- 
3-bronio-4«nitrobenzene  (62%)  and  1  -chloro-3-bromo - 
6-nitrobenzene  (37%) ;  (6)  Echloro-3-iodo-4-nifcro- 

benzene  (63%)  and  \-chloro~%-iodo~% -nitrobenzene, 
in.  p.  63°  (35%) ;  (c)  1 -bromo -3-iodo -4-nitrobenzene 
(46%)  and  1  -bromo-3 -iodoS -nitrobenzene ,  m.  p.  76— 
76*5°  (52%).  Small  amounts  (1—3%)  of  the  vie.- 
substituted  derivatives  are  formed  at  the  same  time. 

The  compound  described  by  Korner  (Gazzetta, 
1874,4,  379)  as  1  -bromo -3-iodo-  6 -nitrobenzene,  m.  p. 
126*8°,  is  l-bromo-3-iodoA :  $-dmilrobenzenet  m.  p, 
125 — 127°.  H.  Burton. 

Alkaline  hydrolysis  of  w-bromo-  and  6>-chloro- 
iiltrostyrenes.  A.  T.  Dann,  A.  Howard,  and  W. 
Davies  (J.C.S.,  1928,  605— 611).— When  af-di- 
bromo  -  (3  -nifcrophenylpr  opionic  acids  are  heated  with 
30%  aqueous  sodium  acetate  a  mixture  of  the  cis- 
(lower  m.  p.)  and  /ra?w-<od3romonitrostyrenes  is 
obtained.  The  former  arc  converted  into  the  latter 
by  the  action  of  ultra-violet  light.  The  following 
constants  are  recorded  for  the  os  -hr  om  on  i  trostyrenes  ; 
a^-o-iutro-,  liquid  at  0° ;  trans-o- nitro-,  b.  p.  165— 
Itii  h 21  mm.,  m .  p.  39°  (lit.  70°) ;  fra?i$-w-nitro-,  b.  p. 
150718  mm.,  m.  p.  77°  (lit.  59°  and  78—79°);  irons- 
p-nitro-,  b.  p.  1 82°/21  mm.,  m.  p.  160s  (lit  123°).  The 
cj  s-p-nitro-compound,  b.  p.  168— 170°/21  mm.,  in.  p. 


49s,  is  obtained  by  the  action  of  alcoholic  sodium 
acetate  on  ap-dibromo-fbp-nitrophenylpropionie  acid. 
co-CMoronitrostyrenes  are  prepared  by  the  action  of 
hypoehlorous  acid  on  the  corresponding  nitrocimiamic 
acids,  w -GMoro- m-nilrosiyrem  and  a-cMoro-p -nitro- 
styrene  have  m,  p.  83°  and  128°  respectively. 

Hydrolysis  of  u-bromostyrono  and  the  tram- 
6)-bromonitrostyrcnes  with  aqueous-alcoholic  potass¬ 
ium  hydroxide  shows  that  the  order  of  reactivity  of 
the  halogen  atom  is  o>p>  unsubstituted > m  at  17°. 
eis-  w-Bromo-p-nitrostyrene  is  hydrolysed  much  more 
readily  than  the  Irans-iorm .  For  the  chloro-compounds 
the  order  of  reactivity  at  41°  is  p>o>m> unsub¬ 
stituted.  It  is  concluded  that  the  effect  of  the  nitro  - 
group  is  transmitted  through  the  unsaturated  side- 
chain.  *  H.  Burton, 

Action  of  magnesium  on  some  ethylenie 
derivatives  of  p  -Bromobenzene.  R.  Quelet 
(Compt.  rend.,  1928,  186,  764—707;  ef.  this  vol., 
280).— The  products  of  the  interaction  of  magnesium 
and  p-bromopropenylbenzene  are  the  normal  com¬ 
pound  (about  60%),  the  additive  compound , 
MgBr*C0H  pCH  (G6H4*OH;CHMc)  *CHMe#MgBr  (see  also 
Rupe  and  Burgin,  A.,  1910,  i,  161),  and  p-dipropenyl- 
benzene ,  m.  p.  185—1 86°.  Similar  results  are  obtained 
with  p-bromoallyb  and  pd)romo-4a-butenylbciizenes, 

G.  A.  C.  Gough.  # 

Arylsulphonyl  magnesium  chlorides  and  their 
reactions  with  ethyl  sulphate.  H.  Gilman  and 
R.  E.  Fothergill  (.1.  Amer.  Chem.  Soc.,  1928,  50, 
802—805;  of.  A.,  1923,  i,  26;  1924,  i,  382;  1926, 
1239). — Arylsulphonyl  halides  react  with  magnesium 
giving  compounds  RSO.,*MgX ;  hydrolysis  of  the 
products  yields  sulphinic  acids.  Ethyl  sulphate  does 
not  replace  the  group  “MgX  by  ethyl,  which  seems 
to  indicate  that  RS(*0)yMgX  is  stable  although 
the  structure  may  be  RS(IO)*OMgX.  Benzene-  and 
p- toluene-sulphonyl  chlorides  were  used ;  the  latter 
reacts  only  in  presence  of  activated  magnesium  to 
give  a  yellow  solid,  00H|Me83Oo-MgCl,Et2O. 

A.  McGookin. 

Properties  and  reactions  of  (3-chloroethyl, 
p-cyanoethyl,  and  p-carb  ethoxy  ethyl  toluene-p- 
sulphonates,  including  an  extension  of  the 
Frie&el-Crafts  reaction.  G.  R.  Clemo  and  E. 
Walton  (J.C.S.,  1928,  723 — 729).— Toluene-p-sul- 
phonyl  chloride  reacts  with  ethylene  cyanohydrin  in 
boiling  xylene  yielding  ammonium  toluene-p-sul- 
phonate ,  m.  p.  325—330°,  and  $-cyanoethyl  toluem-p* 
sulphonate  (I),  b.  p.  187 — 18970*5  mm.,  m.  p.  61°, 
When  this  is  treated  with  alcoholic  hydrogen  chloride 
there  is  formed  the  hydrochloride,  m.  p.  101°,  of 
y-  i mino-y - dhoxypropyl  toluene -p - 5 ulphonate,  which  is 
readily  hydrolysed  by  water  yielding  fi-carbethoxy- 
ethyl  toluene  -  p  -  sulphonate  (If),  b.  p.  167 — 16970*2  mm. 
Alkylation  of  phenols  (cf.  J.G.S.,  1922, 121,  642)  is  not 
possible  with  either  (I)  or  (II),  since  they  are  readily 
hydrolysed  by  alkalis  forming  acrylonitrile  and  ethyl 
acrylate  respectively.  Condensation  of  (I)  with 
resorcinol  in  presence  of  zinc  chloride  and  ethereal 
hydrogen  chloride  affords  7-hydroxy-3  : 4-dihydro  ■ 
eoumarin,  m.  p.  133°. 

Ethyl,  0-chlorocthyI,  p-eyanoethyl,  and  p-carb- 
ethoxy  ethyl  toluene-p-sulphonates  react  with  benzene 
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in  presence  of  aluminium  chloride  to  form  ethyl¬ 
benzene  (64%),  dibenzyl,  3-phenylpropionitrile  (72%), 
and  ethyl  3-phenyl  propionate  (74%),  respectively, 
p-Choroethyl  t olu ene-jp - s u  1  phona te  reacts  with  potass¬ 
ium  phthalimide  at  200"  pel  ding  phthaI-(3-chloro- 
ethylimide. 

p-Phenylpropionitrile  is  converted  by  alcoholic 
hydrogen  chloride  into  y- inuno-y -ethoxy- ^phenyl- 
propane  hydrochloride,  CH2PlrCH2*C(OEt):NH,HCl, 
m.  p.  130°,  which  is  hydrolysed  by  water  to  ethyl 
p-phenylpropionate.  Similarly,  acrylonitrile  furnishes 
a-chloro-y - i m ino-y-ethoxypro pane  hydrochloride ,  m.  p. 
109°,  addition  of  hydrogen  chloride  taking  place.  The 
inline-compound  on  hydrolysis  yields  ethyl  (J-chloro- 
propionate.  H.  Burton. 

Relations  between  some  physical  properties 
and  the  constitution  of  certain  naphthalene 
derivatives.  H.  be  Laszlo  (J.  Amer.  Chem.  Soc., 
1928,  50„  892 — 904 ;  cf.  A.,  1925,  ii,  179).-— The 
absorption  spectra  in  the  vapour  phase  and  in  hexane 
solution  of  the  ten  isomeric  diehloronaphthalenes  can 
be  divided  into  two  parts,  the  first  part  consisting  of 
narrow  bands  the  origin  of  which  is  attributed  to  the 
quantised  vibration  of  certain  atoms  or  groups  of 
atoms  in  the  molecule,  whilst  the  second  part 
consists  of  wider  bands  of  unknown  origin.  The 
vapour-phase  bands  are  similar  to  those  in  solution, 
except  that  the  latter  are  shifted  a  constant  amount 
for  each  part  of  the  spectrum  of  every  isomcridc. 
The  molecular  absorption  coefficient  for  each  part 
is  also  widely  different.  A  striking  regularity  in 
frequency  intervals  has  been  found  in  all  the  iso¬ 
mer  ides,  the  larger  approximating  to  that  for  naph¬ 
thalene,  whilst  the  smaller  varies  with  the  position  of 
the  substituents.  The  curves  of  the  solution  spectra 
point  to  three  definite  types,  the  members  of  each 
group  oca,  and  gS  being  of  the  same  general  type. 
It  is  noted  that  part  of  the  spectrum  of  the  1  :  4-  and 
1  :  5-isomerides  closely  resembles  the  other,  and  as  the 
chlorine  atoms  in  the  second  case  are  in  different  rings, 
the  two  halves  of  the  naphthalene  molecule  are 
regarded  as  being  symmetrical,  or  at  least  the  De¬ 
positions  arc  regarded  as  optically  as  well  as  chemically 
equivalent.  From  the  similarity  of  spectra  of  ap- 
isomerides  the  symmetrical  nature  of  the  molecule 
is  again  deduced  as  well  as  the  optical  equivalence  of 
the  ^-positions.  In  the  oca-  and  pp-groups  the  smaller 
frequency  interval  increases  when  the  substituent 
atoms  are  in  different  rings.  The  two  pairs  of  (im¬ 
positions  2  :  6  and  2  :  7  are  not  equivalent.  The 
specific  exaltations  of  refr activity  are  in  the  order 
pp>a8>aae.  Whilst  the  four  a-  and  four  p -positions 
respectively  are  optically  and  chemically  equivalent, 
the  a-  and  P- positions  are  themselves  widely  different 
in  character.  The  m.  p.  of  the  ten  dichloro-  and 
dihromo- naphthalenes  can  be  ordered  into  the  groups 
pp>aa>ap,  where  the  p2Po  compound  has  always  the 
highest  m.  p.  The  latter  statement,  as  far  as  investig¬ 
ation  goes,  is  valid  for  the  diamino-,  hydroxy-,  cyano-, 
nitro-,  and  methyl  derivatives.  J.  D,  Fulton. 

2-Iodofluorene,  A.  Korczynski  (Bulk  Soc. 
chim.,  1928,  [iv],  43,  340), — A  reply  to  Chanussot 
(this  vol.,  163;  cf.  A.,  1927,  347,  34S,  654). 

Ii.  Brighxman. 


Synthesis  of  jneso-alkyl  and  meso-aryl  anthr¬ 
acene  derivatives.  III.  E.  be  B.  Barnett  and 
J.  W.  Cook  (J.C.S.,  1928,  566—572).— Magnesium 
benzyl  chloride  reacts  with  1  :  5-dichloro-9-benzyl- 
an  throne  forming  1  :  5-dichloro- 9  :  10 -di  benzyl-0  :  10- 
dihydroanthranol,  m.  p.  197°,  whilst  magnesium 
phenyl  bromide  gives  1  :  5  -  d  ich  loro -IQ  ~  ph  enyl-Q  -  be  nzyl  - 
9  :  1 0-d ihydroanthranol ,  m.  p.  167°.  When  these 
anthranols  are  dehydrated  by  hot  acetic  acid  con¬ 
taining  a  little  hydrochloric  or  sulphuric  acid  the 
former  yields  1  :  5  -  d  i  chloro  -9  -  6e  nzyl  - 1 0-benzyli  dene- 
9  :  1 0-di h ydroanthracene ,  m .  p.  158°,  whilst  the  latter 
gives  1  :  5  -  dichl  or  o  - 1 0  -p  h  eny  1  -  9  -  benzyl  a  n  tlir  a  eene , 
m.  p.  213°.  1  :  o-Di  ch  loro  -  0 -benzyl  -10  -m  ethylene- 9:10- 
d ihydroanih racene ,  m.  p.  123",  and  1  :  o-dichloro-d- 
b e nzyl- 1 0 - isop ropylanthrace n e,  m.  p.  138°,  are  obtained 
similarly  from  the  corresponding  crude  anthranols. 
The  following  9  :  10 -dikydroanthranols  were  obtained 
from  9  :  9-diphenyl-  and  9  :  9-dibenzyl-anthrones  and 
the  requisite  Grignard  reagent :  9  :  d -diphenyl -10- 

benzyl m.  p.  22S — 230° ;  9  :  0 -dibenzyl-10 -methyl-, 
m.  p.  175° ;  10 -phenyl-0  :  9 -dibenzyl- y  in.  p.  189°,  and 
9:9:  10 4ri benzyl-,  m.  p.  140°.  The  last  compound 
when  treated  with  hot  acetic  and  hydrochloric  acids 
furnishes  9  :  10-dibenzylanthracene,  m.  p.  245°. 
9  :  0 -Diphenyl-10 -'methylene-  and  9  :  0 -diphenyl-10 - 
benzylidene- 9  :  10 -dihydroanthracenes  have  m.  p.  192  ' 
and  254 — 255°,  respectively. 

Treatment  of  1  :  5-dichloroanthrone  with  benzyl 
chloride  and  aqueous  potassium  hydroxide  affords 
1  :  5-diehloro-9-benzylanthronc,  m.  p.  169°,  reduced 
by  zinc  dust  and  alcoholic  ammonia  to  1  :  5-dichloro- 
9 -benzyl-9  :  10 -dikydroanthranols  m.  p.  179°,  which  is 
dehydrated  to  1:5-  dichloro  -  9  -  benzylanthracene. 
l-Chioro-9-anthrone  with  benzyl  chloride  and  potass¬ 
ium  hydroxide  solution  gives  1-chloro-lQ  :  10 -dibenzyl - 
anthrone,  m.  p.  223°,  which  with  magnesium  phenyl 
bromide  yields  1  -  ch  lo  ro- 9  -phenyl- 10  : 10 -dibenzyl-0  : 10- 
d i h ydroanth ran ol-Q,  m.  p.  260°.  H.  Burton. 

Nitration  of  b enzylaniline .  J.  Reilly,  J.  J. 
Moore,  and  P.  J.  Drumm  (J.C.S.,  1928,  563— 564)  — 
Whereas  dibenzylaniline  on  nitration  in  acetic  acid 
solution  yields  4-nitropheiiyldibenzylamine  (Matzu- 
daira,  A.,  1887,  812),  benzyl  aniline  is  not  nitrated 
until  a  mixture  of  nitric  and  sulphuric  acids  is  em¬ 
ployed,  when  (at  0°)  phenyl -3-nitrobenzylamine  and 
some  phenyl -4 -nitrobenzylamine  are  obtained.  Acet- 
phenyl-3-nitrobeiizylamide,  prepared  by  use  of  acetic 
anhydride  and  sodium  acetate,  has  m.  p.  66 — 07 
(Purgotti  and  Monti,  A.,  1901,  i,  21,  give  48  ); 
benzphenyl-3-nitrobenzylamide  has  m.  p.  103A 

E.  W.  WlGNALL. 

Catalysis  with,  copper  in  the  Ullinann  reaction. 
P.  E.  Weston  and  14.  Adkins.— See  this  vol.,  488. 

Odour  and  constitution  among*  the  mustard 
oils  [thiocarbimides].  II.  Effect  of  halogen 
substituents.  G.  M,  Dyson  (Perf.  Ess.  Oil.  Rec., 
1928,  19,  88—91;  cf.  this  vol.,  283). — ' The  jp-ehloro-, 
p-bromo-,  and  p-iodo-phenylthiocarbimides  each  have 
a  powerful  anise  odour  which  is  also  characteristic 
of  the  o-iodo-compound,  but  the  o-  and  m-chloro- 
derivatives  are  very  pungent,  whilst  the  corresponding 
o-  and  m-bromo-  and  m-iodo-compounds  are  onl}r 
faintly  pungent.  A  theory  of  the  mechanism  of  odour 


is  discussed  and  the  odours  of  a  series  of  dihalogen  - 
substituted  phenylthiocarbimides  are  successfully 
predicted.  The  3  :  4 ulkhloro-  (b.  p.  2G2°)  and  2  :  4- 
dichloro-  (m.  p.  42°,  b.  p.  260°)  derivatives  have  an 
anise-like  odour,  that  of  the  3  :  4-compound  being 
more  pungent.  The  2  :  5-dichloro-  (b.  p.  265°),  2  :  3- 
dichloro -  (b.  p,  256 — 258°),  and  3  :  5-dichloro-  (m.  p. 
48°,  b.  p.  274°)  phenylthioca rbimides  are  pungent,  as 
also  is  the  2  : 5-dihromO’ compound  (m.  p.  46°). 
3:4:  5-TrichlorophenyUh iocarb imkle  (b.  p.  280°)  has 
a  pungent  odour  with  a  faint  anise  character ;  2:4- 
dibromophenyllh iocarb imide  (m.  p.  04°)  has  a  delicate 
anise  odour.  E.  H.  Shaeples. 

Optically  active  derivatives  of  phenylamino- 
acetic  acid,  A.  McKenzie  and  (Miss)  N.  Walker 
(J.O.S.,  1928,  64G — 652 ) . — Attempted  resolution  of 
r-desylamine,  CHPhBz-NH2,  by  sodium  hydrogen 
d- tartrate,  cZ-camphor-  10-sulphonic  acid,  or  d-a- 
bromocamphorsulphonic  acid  were  unsuccessful. 
Synthesis  from  optically  active  materials  was 
attempted.  The  action  of  phthalic  anhydride  on 
Z-phcnylaminoacetic  acid  gives,  however,  r-a-phthal- 
i mi dopheny facet ic  acid,  m.  p.  170-5 — 171*5°  (ef. 
d-  {J  -  amino  -  (3  -  phenyl  pr  opio  ni  e  acid,  McKenzie  and 
Tudhope,  A.,  1924,  i,  650,  which  is  not  racemised  by 
phthalic  anhydride).  This  is  resolved  by  morphine, 
yielding  1  -u-phtfialimidophenylacetic  acid,  m.  p.  192— 
193°,  [«]!«  -51  -9°  in  acetone,  [a]j,7*5  -20-3°  in  methyl 
alcohol ;  this  gives  a  1  -acid  chloride ,  but  the  latter 
with  benzene  and  aluminium  chloride  yields  only 
r» desylph thalimide.  The  Z-aeid  on  treatment  with 
potassium  hydroxide  solution  gives  on  acidification 
a  dextrorotatory  acid,  m.  p.  177 — 179°,  [a]D  +101*8° 
in  acetone,  regarded  as 

C02H»C6HpC0«NH"CHPh-C02H. 

The  resolution  of  r- desylphthalamie  acid  was  next 
effected,  by  morphine ;  1  -desylphthalamie  acid  has 

m.  p.  155—157°  (decomp,),  [a]!,  —159-1°,  but  when 
dehydrated  on  the  water- bath  it  gives  only  r-dcsyl- 
phthalimide.  On  hydrolysis  of  I -desylphthalamie  acid 
by  concentrated  hydrochloric  acid  partial  racomis- 
ation  occurs. 

Finally,  r-desylamine  hydrochloride  was  resolved 
by  treatment  with  Z-mandelic  acid,  or  with  l-yyy-tri- 
chloro-  p-hydroxybutyric  acid  ;  d -desylamine  \-mandel- 
ate  has  m,  p.  149—150°  (decomp,),  [a]D  —57 -5°  in 
acetone,  and  the  hydrochloride ,  decomp.  230°,  has  [ot]|J 
+223-2° ;  1  ^desylamine  hydrochloride ,  isolated  by  the 
use  of  (Z-yyy-trichloro-p-hydroxybutyric  acid,  has 
similar  properties. 

The.  action  of  nitrous  acid  on  cZ- desylamine  hydro¬ 
chloride  yields  a  product,  m.  p.  127—131°,  [ot]D  +30-1° 
in  alcohol,  which  is  partly  racemised  d- benzoin,  since 
I- benzoin  has  [«]>«  —132-5°  in  alcohol. 

tb  Desylamine,  rn.  p.  82 — 86°  when  liberated  by 
sodium  carbonate,  87 — 89°  when  liberated  by  sodium 
hydroxide,  is,  like  r-desylamine,  unstable;  in  ethyl 
alcohol  it  lias  [«]0  +200*5°,  which  rapidly  falls., 
approaching  zero ;  this  is,  however,  attributed  to 
racemisation  and  not  to  decomposition,  since  from 
the  product  r- desylamine  hydrochloride  can  be 
obtained.  %  "  E.  W.  Wignall. 

Chlorinated  m-4-xylidines.  I.  G.  Farbenind. 
A.-G.— See  B.,  1928,  225. 


Stillbene  derivatives.  H.  Ryan  and  N.  Culli- 
nane  (Proc.  Roy.  Irish  Acad.,  1924,  36,  [B],  155 — 
163) —Reduction  of  2  :  4-dinitrostilbene  with  alcoholic 
ammonium  sulphide  yields  2-nitro-4-aminostilbene, 
m.  p.  110°  (sulphate,  m.  p.  205°;  diazonimn  chloride , 
decomp.  144°),  whilst  reduction  with  stannous  chlor¬ 
ide  and  acetic  and  hydrochloric  acids  gives  4-nitro- 
2-aminostilbcne,  m.  p.  142—143°.  When  2 -nitro- 
si i IbeneA-diazonium  sulphate,  decorap.  165°,  is  treated 
with  boiling  absolute  alcohol  and  a  little  sulphuric 
acid  there  is  formed  2-nitrostilbene,  m.  p.  76°. 
2-Aminostilbene,  m.  p.  106°,  when  diazotised  and 
treated  with  copper  bronze  yields  stilbenc.  Similarly, 
4  -  nitro  -  2  -  aminostilbene  furnishes  4-nitrostilbene, 
reduced  to  4- aminostilbene,  m.  p.  151°.  2  :  4-Di- 

aminostilbcne  has  m.  p.  119°.  Reduction  of  2  :  4-di- 
nitro-4'-methoxystiIbcne  with  stannous  chloride  gives 
±-niiro-2-amino-4t'-metiioxy8tilbene,  m.  p.  184°  (sulph¬ 
ate',  hydrochloride ;  acetyl  derivative,  m.  p.  184— 
185°),  and  2:4:  G-trinitrostilbene  yields  4  :  0 -ditiitro- 
2 ‘aminostilbene,  m.  p.  216°  (benzoyl  derivative,  m.  p. 
193° ;  acetyl  derivative,  m.  p.  172—173°;  diazonimn 
sulphate ,  decomp.  230°).  H.  Burton. 

Structure  of  benzidine.  Benzidine  ammines . 
II.  G.  Spacu  (Bui.  Soc.  Stiinle  Cluj,  1927,  3, 
285—307 ;  cf.  ibid.,  1924,  2,  187 ;  Chem.  Zentr., 
1927,  ii,  2391). — The  following  compounds  containing 
benzidine  are  described  :  [ZnC12H12N2]C)2, 

[Zn(C12H12N2)2|Br2,  [Mn ( H 20 )2{C12H  12N2 )2]t  12 > 
[Mn(C12H12N2)2]Br2,  [Mn(C12H12N2)3](N03)2,4H20, 
[Go(G12H12N2)1(SCN)2,  [0o(H20)2(C12H12N2)2](SCN)2 
(also  +2Ho0),  [Co(C1r»H.12M#j)3]Br2j4H20, 
[Mg(C12H12N2)3]Br2,GH20,  |"Mg(Ci2H12N2)3]I2)6H20, 
[Mg(C1oH12N9)3](C103)2,4H20,  [CuCj,H12NJS04, 
[Cu(H20)2(C12H12N2)](0Ac)2, 
[Fc(H20)2C12H12N2)](N03)3,  [Fe(C12H12N2)](N03)3. 
The  results  are  regarded  as  supporting  Kaufier’s 
formula  for  benzidine.  A.  A.  Eldridoe. 

Potentiometric  indication  in  the  formation  of 
azo  dyes.  F.  Muller. — See  this  voh,  485. 

Acyl  derivatives  of  hydrazine.  F.  J.  Wilson, 
W.  Baird,  A.  C.  Brown,  and  E.  C.  Pickering  (J. 
Roy.  Tech.  Coll.  Glasgow,  1927,  [iv],  60—02 ;  cf. 
A.,  1927,  232). — The  thermal  decomposition  of 

acetone-,  pinacolin-,  and  benzylidene-S-anilinosemi- 
carbazones  follows  the  normal  course  : 
2CRRCN-NH*CONH-NHPh  — >  CO(NH»N:CRR++ 
CO(NH*NHPh)2  — >  2CRR':N-NHPh+ 

co<«>co  (cf  A-j  192G)  1141).  The  thermal 

decomposition  of  acetonc-S-diphenylaminosemicarb- 
azone  conforms  to  the  same  general  scheme,  and  the 
intermediate  product,  tetraphenylcarbohydrazide, 
was  isolated.  When  acetone-,  acetophenone-,  and 
di benzyl  ketone-thiosemicarbazones  are  heated  with 
phenyihydrazine  in  toluene  solution  or  suspension, 
the  ketone-phenvlhvdrazone  and  -thiosemicarbazide 
arc  produced  :  CRR'!N*NH*CS#NH2+NH2#NHPh  — y 
CRR':N*NHPh+NH2*NH-CS-NH2.  No  S-anilino- 
thiosemicarbazone  is  obtained.  L.  M.  Clark. 

8-Sub  stituted  semicarbazides.  I.  V.  Hopper 
(J.  Roy.  Tech.  Coll.  Glasgow,  1927,  [iv],  48 — 57). — 
For  the  preparation  on  a  large  scale  of  the  hydro- 
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chlorides  of  S-phenyl-,  8-benzyl-,  and  r~  and  d-S-a- 
phenyletliyhsemiearbazides  (J.C.S.,  1922,  121,  866), 
the  appropriate  amine  is  heated  with  acetonesemi- 
oarbazone  at  125 — 135°  until  ammonia  ceases  to  be 
evolved,  the  crude  aceto  no  ^substituted  semicarb- 
azone  is  hydrolysed  with  5%  hydrochloric  acid,  and 
the  semicarbazide  hydrochloride  is  isolated  by  con¬ 
centration  of  the  aqueous  solution.  The  hydro¬ 
chlorides  react  with  nitrous  acid,  giving  azides,  and 
with  copper  chloride,  giving  sparingly  soluble  copx>er 
derivatives.  The  free  bases,  obtained  by  treatment 
of  the  hydrochlorides  with  aqueous  sodium  carbonate, 
yield  on  heating,  or  by  interaction  with  iodine,  sub¬ 
stituted  carbarn  vlhy  drazincs ,  Benzylcarbam  azide 
reacts  with  water  or  alcohol  in  a  sealed  tube  at  100°, 
giving  s-dibenzylcarbamido.  No  urethane  deriv¬ 
ative  is  obtained,  a  -  Then  y  le  thy  lc  ar  bam  azide  gave  a 
tarry  product  only.  Neither  azide  formed  a  bromo- 
derivative  (cf.  Curtins  and  Burkhard,  A.,  1899,  i,  137). 
The  following  are  described  :  semicarbazide  oxalate, 
in.  p,  146°;  S -phenylsemicarbazide  oxalate ,  decora p. 
above  165°,  m.  p.  220° ;  8- phenylsemicarbazide  hydro¬ 
chloride  copper  chloride , 

NHPh;CO«N(CuCl)-NHo.HCl,10H2O;  S-benzylsemi- 
carbazido  [ acetyl  derivative,  m.  p,  145° ;  oxalate,  m.  p. 
160°  (decomp.)];  S-benzylsemicarbazide  hydrochloride 
copper  chloride, 

CII2Ph*NH*C0,N(CuCl},NH2,HClJ4^H20  (unstable 
hydrate),  decomposed  by  ammonia,  giving  a  com¬ 
pound,  m.  p.  245 c ;  bmzylcarbamazide ,  m.  p.  84° ;  and 
B-d ibenzylcarbamylhydrazine ,  m.  p.  237°;  r-S -a-phenyl- 
elhyhemicarbaz ide,  m,  p.  1)2°  (decomp.),  S-a-phenyl- 
ethyUemicarbazide  hydrochloride  copper  chloride ,  r-$-a- 
phenylethylcarbamazide ,  m.  p.  87°,  and  a  by-product, 
in.  p.  157°,  probably  di-a-phcnylethylcarbamidc ; 
d-$~ ‘x-phenyleihylsemicarbazide ;  d -di- a-phenylethyl - 
carbamide  { ?),  m.  p.  208°,  [ajjJ  +84*S°  in  alcohol,  and 
internally  compensated  s  -di-  a-phenylethylca  rbamyl  - 
hydrazine  ( ?),  m.  p.  220°,  occurring  as  by-products 
in  the  preparation  of  the  carb azide  hydrochloride ; 
d-S-o i-phmylethylcarbanmzide,  m.  p.  73°,  [a]};  +243*7° 
in  alcohol,  and  s-di-x-phmylethylcarbamylhydrazine, 
m.  p.  187° ;  benzaldehyde<\-§-a-phenyleihylsemicarb- 
azone,  m.  p.  102°,  [a]fy  —296*9°  in  alcohol. 

L.  M.  Clark, 

Behaviour  of  p  -ph  enyls  em  icarb  az  ones  on 
oxidation.  G.  T.  Whyburn  and  J.  B.  Bailey  (J. 
Amer.  Chem.  Soc.,  1928,  50,  905—9 1 2 )  —Acetone- (3 - 
phe nylsemicarbazone  (cf.  A.,  1925,  i,  318)  on  oxid¬ 
ation  with  permanganate  in  acetone  gives  rise  to  a 
compound,  m.  p.  162°  (decomp.),  regarded  as  $-phenyh 
^benzeneazo^nethyl-QL-isopropylsemicarbazide, 
CBNfc?\N(CH2NIKPh)NPlrC08NlI1>.  The  analogous 
compound  from  methyl  ethyl  ketone  lias  m.  p.  '144° 
(decomp.).  The  product  of  m.  p.  162°,  on  treatment 
with  OdiY-hydroehloric  acid  gives  rise  to  acetone, 
benzene,  p-phonylsemicarbazido,  diphenyl,  and 
nitrogen .  Pyruvic  acid  (3 -phenylsemicarbazon e  .has 
m.  p.  16S°  (decamp.)  {ethyl  ester,  m.  p.  149°)-  The 
latter  is  stable  to  permanganate  in  acetone.  Diphenyl- 
dipropylidenedihydrotetrazone , 
CMe2.N#NPh*NPh'N‘ClMe2,  m.  p.  89°,  is  obtained  by 
oxidation  of  acetonephenylliydrazone  with  perman¬ 
ganate  in  acetone.  .Refluxing  with  alcohol  recon¬ 
verts  it  into  acetonephenylliydrazone,  whilst  acids 


hydrolyse  it  to  its  original  constituents.  With  pyruvic 
acid  it  gives  the  phenylhvdrazone  of  the  latter.  Oxid¬ 
ation  by  ferric  chloride  of  benzaldehyde-p -phenyl - 
semicarbazone  gives  Z -hydroxy -2  :  5-d iphenyl  triazole , 
m,  p.  233°.  From  acetonephenylliydrazone  and 
phenvlcarbimide  in  molecular  proportions  at  100°  is 
obtained' acetone-$%-diphenylsemicarbazones  in.  p.  191°, 

J.  I).  Fulton. 

Action  of  light  on  diazo -derivatives.  A. 
S eye witz  and  D.  Mounier. — See  this  vol.,  493. 

2-c#cZoHexylcf/clohexanoL  Vavon  and  V.  M* 
Mitchovitch  (Conipt,  rend.,  1928,  186,  702—705), — 
In  view  of  the  discrepancy  between  the  physical 
constants  of  numerous  substances  described  in  the 
literature  as  2-eyefchexyleydohexanol  and  those  of 
the  cis-,  m.  p.  60°,  and  tram m.  p.  53 — 54°,  forms  of 
this  compound  prepared  by,  Vavon,  Anziani,  and 
Herynk  (A,,  1926,  1033)  investigation  of  the  following 
methods  of  preparation  has  been  made.  Catalytic 
reduction  of  o -hydroxydiphenyl  with  platinum-black 
yields  only  the  eiVform,  m.  p.  60°.  The  action  of 
magnesium  cyclohexyl  chloride  on  2-chloro  cydo- 
hexanol  and  on  cyclohexane  oxide,  however,  yields 
2 -cyclopentylcyeloh exylcarb inol,  m.  p.  34°  (phenyl- 
urethane,  m.  p.  122°;  hydrogen  phihalate,  m.  p.  OS- 
OS0;  dinitrobenzoate,  m.  p.  102°;  p -nitrobenzoate9 
m.  p.  49 — 50°),  identical  in  all  respects  with  the 
product  obtained  by  the  action  of  magnesium  cyclo- 
pentyl  chloride  on  hoxahydrobenzaldehyde.  Rupture 
of  the  six -ring  to  a  live  occurs  in  a  similar  manner  to 
that  observed  by  Godchot  and  Cauquil  (this  voL,  410) 
in  the  case  of  2-chlorocydoheptanol .  Thus,  in  agree¬ 
ment  with  the  Baoyer  theory,  it  has  been  possible 
to  prepare  only  two  forms  of  2-cyclohexylcyclohexanoL 

J.  W.  Baker. 

Rearrangement  of  phenyl  benzyl  ether.  W.  F. 
Short  (J.C.S.,  1928,  528). — When  phenyl  benzyl  ether 
is  heated  at  225°  in  jiresenee  of  anhydrous  zinc  chloride, 
or  at  180°  in  a  stream  of  hydrogen  chloride,  rearrange¬ 
ment  occurs.  The  product,  on  distillation  under  re¬ 
duced  pressure,  yields  phenol,  o- hydroxy  diphenyl- 
methane,  p -hydroxydiphenylmethane,  and  products 
of  high  b.  p.  Intermediate  formation  of  benzyl 
chloride  is  suggested.  M,  Clark. 

Action  of  sodium  peroxide  on  phenol.  Pre¬ 
paration  of  pyrocateehol  and  quinol.  O.  Madid- 
son  [with  E.  Posorovskaja  and  N.  Seligsohn] 
(Trans,  sci.  chem.-pharm.  inst.,  Moscow,  1923,  6, 
21—28;  Chem.  Zentr.,  1927,  ii,  2542) —Sodium 
peroxide  is  added  in  small  quantities,  with  cooling 
and  stirring,  to  a  solution  of  phenol  in  sulphuric  acid ; 
the  mixture  is  kept  for  12  hrs.  and  then  heated  at 
50—60°.  After  separation  of  resinous  substances, 
pyrocateehol  (25%  of  the  total  yield)  and  quinol 
(25%)  remain.  A.  A.  Elbridge. 

Introduction  of  the  triphenylmethyl  group  into 
phenols.  I).  R.  Boyd  and  I).  V,  N.  Hardy  (J.C.S., 
1928,  630— 638) —By  heating  triphenylearbinol  with 
henol  alone,  4 -hydro xytetraphenylm ethane  (I)  is 
irectly  obtained,  and  similarly,  using  methyl  salicyl¬ 
ate  and  hydrolysing  the  product  with  hydriodic  and 
acetic  acids ,  4 -hydroxytetrap h enylm et ham -3 -carb oxylio 
acid  (II),  m.  p,  232°,  which  is  converted  into  (I)  on 
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heating.  Condensation  in  this  manner  is  not  effected 
with  o-  or  w-cresol,  anisole,  or  o-chloroplienol.  From 

(II) ,  by  the  action  of  acetic  anhydride  and  sodium 
acetate,  the  4 -acetoxy-,  m.  p.  210°,  by  that  of  bromine 
and  acetic  acid  the  5 - 6ro moA-hydroxy- ,  m.  p.  239°, 
and  by  that  of  nitric  and  acetic  acids  the  o-nitro- 4- 
hydroxy-,  m.  p.  226°,  derivatives  of  tetraphenyl- 
methane-3 -carboxylic  acid  are  obtained. 

By  the  action  of  triphenylmethoxyphosphorus  di- 
chloride  (Boyd  and  Chignell,  J.C.S.,  1923,  123,  813 ; 
Boyd  and  Smith,  A.,  1924,  i,  1121)  on  phenol,  (I)  is 
obtained ;  similarly  m-cresol  yields  4(or  2 ) -hydroxy - 
2(or  4)-methyltetraphenylmethane,  but  p-cresol 
gives  triphenylmethano  and  (?)  di-p-iolyl  triphenyl- 
metkylphos'phite ,  m.  p.  179—180°. 

The  action  of  triphenylcarbinol  on  phenols  in 
presence  of  acetic  and  sulphuric  acids  (Baeyer-Villiger 
reaction)  is  re-investigated,  using  a  smaller  proportion 
of  sulphuric  acid ;  with  o-eresol  the  product  is  identical 
with  the  aaa-triphonyl-p-2-hydroxyphenylethane  of 
Schorigin  (III)  (A.,  1927,  54;  this  vol.,  59).  This 
and  the  corresponding  formulation  for  the  product 
from  p-eresol  (IV)  were  based  on  the  formation  of 
triphenylcarbinol  from  these  two  products,  but  not 
from  the  m-cresol  derivative  (regarded  as  2 -hydroxy - 
4-meihyltelraphenylmethane — now  prepared  from 
triphenylcarbinol  and  m-cresol),  or  from  4 -hydroxy - 
tetraphenylmethane,  by  the  action  of  chromic  acid. 
It  is  now  found  that,  by  the  action  of  sulphuric  acid, 
triphenylcarbinol  can  be  obtained  from  each  of  the 
four  compounds,  each  of  which  gives  t ri ph eny  1  m ethane 
on  distillation  with  soda-lime ;  with  a  mixture  of 
hydriodie  and  acetic  acids  the  o-  and  m-cresol  com¬ 
pounds  yield  triphenylmethane,  whilst  the  others 
are  stable.  Accordingly  for  Sell  origin’s  compounds 

(III)  and  (IV)  the  constitutions  ^-hydroxy - o -methyl - 
and  2-hydrozy-t)-meihyl-lelraphenyhnethane  are  pre¬ 
ferred.  Correspondingly,  the  a-o-aminophenyl-BBB- 
triphenylethane  of  van  Alphen  (A.,  1927,  867)  is 
renamed  4  -  amino-3 -methyltetraphenylmcthane . 

The  Baeyer-Villiger  reaction  is  found  to  be  revers¬ 
ible.  The  mechanism  is  discussed  :  the  brown  colour 
produced  on  adding  a  phenol  to  the  orange-red  solu¬ 
tion  of  triphenylcarbinol  in  acetic  and  sulphuric  acids 
is  considered  to  be  due  to  the  formation  of  a  quinonoid 

substance,  CPh3-CfI<™:c^>C(0H)-0-S03H)  by 

the  addition  of  the  CPh3+  and  HS04-  ions  to  the 
phenol.  The  complex  then  loses  sulphuric  acid, 
forming  the  tetraphenylmethane  derivative,  or  the 
reverse  reaction  occurs ;  with  p-cresol,  sulphuric  acid 
cannot  be  lost  in  the  above  way,  and  thus  triphenyl- 
m ethane  and,  probably,  a  polymerised  p-quino- 
me thane  are  formed. 

The  comparative  stabilities  of  various  tetraphenyl¬ 
methane  derivatives  towards  sulphuric  acid  are 
tabulated. 

From  the  compound  (III),  ‘i-acetoxy-3-mdhyltetra- 
phenyhnetkane,  m,  p.  150°,  is  prepared,  and  the 

4- mei/m.rv-compomid,  m.  p.  165°,  which  is  also 
obtained  by  the  interaction  of  o-tolyl  methyl  ether 
and  triphenylcarbinol  in  an.  acetic  and  sulphuric  acid 
mixture,  and  with  bromine  gives  3-bromoA-meihoxy- 

5- ?ne tkylle.tr aphenylm etha n e ,  m.  p.  180°. 

E.  W.  Wignall, 


Acyl  derivatives  of  o-aminophenol.  IV.  Rs  E* 
Nelson,  J.  R.  Hatchett,  and  J.  B.  Tindall  (J. 
Amer.  Chem.  Soc.,  1928,  50,  919 — 923). — The  effect 
of  halogen-substituted  acyl  groups  on  the  molecular 
rearrangement  of  diacyl  derivatives  of  o-aminophenol 
on  hydrolysis  has  been  studied.  It  appears  that  the 
weight  and  acidity  of  any  substituent  group  are  not 
the  chief  factors  in  deciding  whether  it  shall  be 
attached  to  the  oxygen  or  nitrogen  atom.  Ethyl 
o-chloroacetoxyearbanilate  from  ethyl  o  -  hydroxy  car  b- 
anilate  and  ehloroacetyl  chloride  or  from  o-chloro- 
acetamidophenol  and  ethyl  chlorocarbonate  by  the 
Schotton-Baumann  reaction  had  m.  p.  114—115°. 
Hydrolysis  yielded  ethyl  o-hydroxycarbanilate,  show¬ 
ing  that  migration  of  a  ehloroacetyl  group  had  taken 
place  in  one  case  from  the  nitrogen  to  the  oxygen 
atom.  o-Chloroacetamidophenyl  acetate ,  in.  p.  113— 
114°,  and  o-aceiamidophenyl  chloroacetate ,  m.  p,  128— 
130°,  yielded  on  hydrolysis  o-aeetamidophenol,  re¬ 
arrangement  having  taken  place.  o-Benzamido- 
phenyl  tricliloroacetate,  m.  p.  104°,  is  hydrolysed  to 
o-benzamidophenol.  Attempts  to  acylate  p-chloro- 
ethyl  o-hydroxycarbanilate  with  ethyl  chloroform - 
ate,  or  ethyl  o-hydroxycarbanilate  with  (S-chloroethyl 
ehloroformate,  led  to  the  formation  of  earbethoxy- 
carbonyl-o-aminophenoL  J.  D.  Fulton. 

Action  of  aminosulphonic  acid  on  unsaturated 
compounds.  A.  Qutlico  (Atti  R.  Accad.  Lincei, 
1928,  [vi],  7,  141—146). — By  the  action  of  amino- 
sulphonic  acid  on  anethole  an  ammonium  salt  of  an 
unsaturated  sulphonie  acid  is  obtained  having  the 
composition  (C10H13LO)SO8NH4,  m.  p.  235—240° 
(decomp.).  The  sulphonie  group  is  in  the  side- chain, 
and  the  acid  is  considered  to  have  the  structure 
MeO*C6H4*CH  !CMe*S03H.  The  preparation  and  pro¬ 
perties  of  the  free  acid,  m.  p.  70°,  and  also  of  the 
■potassium  and  barium  salts,  chloride ,  m.  p.  63*5°, 
and  amide ,  m.  p.  156°,  are  described.  In  the  form¬ 
ation  of  the  ammonium  salt  the  aminosulphonie  acid 
probably  adds  on  to  the  side-chain  double  linking  of 
anethole,  giving  the  amide  of  a  hydroxysulphonic  acid, 
which  by  successive  elimination  of  water  and  hydr¬ 
ation  is  transformed  into  the  ammonium  salt  of 
anetholesulphonie  acid.  This  is  fundamentally  the 
same  kind  of  action  as  takes  place  with  simple  phenolic 
ethers  such  as  anisole  (cf.  this  vol.,  407). 

O.  J.  Walker. 

Direct  introduction  of  substituents  in  aromatic 
mercaptans.  T.  van  Hove  (Bull.  Soc.  cliim.  Relg,, 
1928,  37,  88— 102).— See  A.,  1927,  1065. 

4-N itr  o-2-aminophenyl  p-hy dr oxy ethyl  or  py- 
dihydroxypropyl  ether.  Chem.  Works  formerly 
Sandoz. — See  B.,  1928,  255. 

Preparation  of  trinltroresorcinol  and  Its  salts. 
A.  Majrich  (Chem.  Obzor.,  1927,  2,  225—227 ; 
Chem.  Zentr.,  1927,  ii,  2286 ) .—Optimal  conditions, 
affording  a  yield  95%  of  the  theoretical,  are  recorded. 
The  following  styphnates  are  described  : 
Hg2C6H08N3,9H20,  orange-yellow ; 
Hg(C6Ho08N3)„18Ho0,  yellow,  also  +5H2G,  silky; 
Q1C6H08N3,25H*0,  yellow;  ZnC6H08N3,18H20,  yel¬ 
low-,  FeCfHOfiN3J20H,O,  olive-green; 
MC6HOsN3,20H2O,  "green ;  MgC^HOaNg^HgO, 

nr  a  rnr  e  "  '  A.  A.  ElDRIDGJB, 


1UUT1S11  OUICMIOAL  AHHTHAOTS, — A. 


StoroolHomuriilos  of  qnimto  (i  :  4~<7/<'fohoxano- 
diol).  K  I'ai  ,ku  a  v  n  i  u  1  U  Kotiihtmin  (Conipi. 
n*n»lM  1 928,  186*  872  871),  The  Hirn'ornomendes 

mv  heal  Ncpnrnled  by  itvhI allmal ion  from  acetone, 
in  which  I  ho  tranx  form  in  sparingly  Holuhk\  followed 
by  centrifuging  (ef,  WillHliit.ter  find  Leasing,  A.,  IDOL 
i ,*  265),  burl  her  punltealhm  may  bo  HToolod  by 
Huhlimuthm  til  150  200  s ;  under  these  conditions 

polymorphous  forms  of  I  he  CM-compouml  are  ob- 
nerved*  1  *.  A,  (A  Loiuiu, 

Calcium  Halt  of  jmodognimiecd  and  />«iodo- 
uuaiacol  carbonate*  F,  IT  Hit  me  Nit  a pm  (Amor.  d. 
rimnii,,  1928,  100.  1 18  115).-  The  cate  him  salt  of 

gtmmcul  is  obtained  by  boiling  an  ethereal  solution 
of  guniueol  with  milk  of  lime,  evaporating  the  mix¬ 
ture  to  dryness,  and  est raiding  the  prodnel  with 
methyl  alcohol  and  ether,  The  t 'atrium  salt  of 
p  iodoguaiacol,  a  grey  isle  pink,  insoluble  powder, 
obtained  in  a  similar  manner,  has  a  low  toxicity 
(maximum  tolerated  dose  in  a  rabbit.  700  mg.  per 
kg,  body  weight).  When  administered  orally  jModo- 
guaiaeol  is  eliminated  unchanged  to  the  extent  of 
90%,  in  21  bis.,  whilst  the  calcium  salt  is  excreted 
more  slowly  ami  incompletely  (00*6%  in  24  Ins,)* 
The  calcium  is  excreted  after  the  iodine,  p-/tx/o* 
ijihiiiit'ol  i\trhmal<\  m.  p.  107 A  is  obtained  by  t  renting 
/i-iodugnameol  dissolved  in  dilute  sodium  hydroxide 
solution  wit  It  ear  bony  l  chloride,  8,  CoiTKW 

Sulplmt'  derivatives  of  aromatic  methyl  others. 
11.  II,  I  lummox  and  F,  \Y.  1 1  aniu.ny  (J  A\8„  1  PAS, 
625  OAK),  By  mincing  the  corresponding  dinit ro- 
compound*  (A,,  10 Ad.  old)  In  sodium  sulphide  and 
oxidising  the  resultant  nminomoreaptan  by  oxpivsuro 
to  air,  A  :  :  iff* 

sa*  ,  in,  p.  76°  (uVihvfyf  derivative,  m.  p,  A0 A 
A0:r  ’  hhJwh!ond<\  Yielding  with  nitrous  acid 
a  antWyk?  an  nr*A  :  m,  p.  80°).  ami 

1  ;  I  :  TO  disuhddd\ 

nu  p,  SS"  tioucf  tul  derivative,  tin  p,  1 30° ;  htfiiro* 
i'hlon'di ,  which  dhwotisos  normally),  aw  obtained. 

By  tivatmeiit  of  the  same  dim  tro -compounds  with 
sodium  ethoxide  and  the  corresponding  chloronitro* 
auisole,  or,  less  satisfactorily,  bv  the  mud  ion  between 
the  latter  and  sodium  momvsulphide  (Xiotdu  and 
BolhoC,  A,,  1805,  i,  132),  A ;  A  *  and  -t  ;  I  :  5 A 

dinu  1hi\\ydip*u  md  m.  p.  151°  and  lot 

respectively,  winch  are  oxidised  by  peracetic  acid  to 
the  oormqvmdmg  %  phtnplsrd  phones, 

m.  p  !  82‘  and  At  5  A  -i  6 ' .  iws  \  w  t  i  v  elv ,  a  tv  oht  ained , 
and  I  Nitre  5  one  thoxv  tinea  nisoles  [fot\  off  A  are 
similarly  oxidise!  to  A  and  Pm  m 

m,  p,  IAA  and  130°,  i\\s|H\iivel\\ 
a  ml  the  met  ho\v  t  htoanistdtncs  are  converted  bv  the 
Fund  mover  reaction  into  A-  and  4  tkvry* 

*  no  p,  41  ami  36%  respectively,  Xo 

trisulphide  is  formal  when  sodium  f  risulphtde  reacts 
w  ith  3 ‘Ohlorvv  1  or  *6*nilt\\misoU\  the  disulphide  alone 
Ixnng  produced  in  each  case  e'T  Blanksma,  A„  IDOL 
n  462 ,  UodgstMt  and  Wilson,  A,.  1925,  i,  532).  The 
characteristic  colour  react  6  ms  given  hy  the  above 
compounds  with  concentrated  and  fuming  sulphuric 
acid  and  ehloixxndphonio  acid  are  described. 

K,  \Y.  Wtuxau.. 


Wandering  of  the  acyl  group  in  2  : 6-di- 
methoxyphouyl  acetate.  F.  Mautunhr  (J.  pr. 
(Tern.,  1028,  |ii],  118,  214 — 320). — 2  :  (LDimethoxy- 
phenyl  acetate  is  iso  manned  and  dcmethylated  by 
zinc  eldoride  at  1 20 A  or  slowly  at  the  ordinary  tem¬ 
perature,  to  2  :  2-dihvdi‘oxv-4-mothoxyaectophenono 
(Perkin  and  Wilson, \l.(AS„  1008,  83.  132)  [semi- 
carhazonc,  m.  p.  220  (docomp.) ;  p -nitrophentj!* 

hijdmzone^  docomp.  26(1  |  and  a  little  pyrogallol  1  :  3- 
dimethvl  ether.  41ie  ketone  is  identified  bv  methyl- 
alien  to  2 -hydroxy *3  ;  4-dimotboxyacetophenone  ami 
denudliylat  ion  to  gaUaeetophenono  (of.  A.,  1027,  560). 
Similarly,  2  :  0-<f i m vlhoxij ph e mjl  chloroacctate.  in.  p. 
05-  WiY\  b.  p.  182 — 183  ,  is  isomemed  and  demetbyl- 
ated  by  aluminium  chloride  at  1 00  to  w-ehloro- 
2  ;  :  4-bytlroxyaeelophenoue.  H.  I A  1A  Nottok, 

rf/eloPropane  derivatives.  P.  'Bkoylakts  and 
A.  DuwAHii  (Bull.  Acad.  roy.  Belg.,  1028,  [v],  14. 140— 
153).  When  c ?/(7op r opy id i m o t h y lea r b i n ol  is  treated 
with  hydrochloric  neid  and  the  product  distilled 
several  times  there  is  obtained  a-ehioro-S-mothvl-Az- 
pentene,  b.  p.  132—133%  df  04)2653,  nf;  144103, 
which  is  converted  by  prolonged  treatment  with 
potassium  acetate  and  a  small  amount  of  acetic  acid 
into  the  corresponding  acetate,  b.  p.  .170—171% 
df  04)108,  1 43107.  Hydrolysis  of  this  gives 

^-met  hyl-Av-pcnten-a-ol.  h.  p,  157° /744  mm.,  df 
0‘85765,  n\i  l *14564,  identical  with  the  mcthvl- 
(>cntenol  p  re  pa  ml  by  Van  Aerde  (A,,  1900,  i,  79). 
The  product  of  the  reaction  of  hydrobromio  acid  and 
ct/r/opro|>vk I imethy learhinol  (ef.  A.,  1909,  i.  220), 
when  treated  with  sodium  ethoxide,  gives  a-ethoxy- 

in (4  hy h Av-|ienteue,  h.  p.  142—143°,  df  0*7989, 
141918,  also  obtained  from  the  above  ehioro-eotn- 
pound.  Uyxlroohlorie  acid  converts  the  ethoxy- 
pentene  into  S-  eh  loro-  3t-e  t  h  oxy  -  S-met  l\y  I  pen  ta  ne,  b.  p. 
17A  173°  737  mm.,  d"  0  9094.  which  is  decomposed 

by  boiling  water  in  presence  of  calcium  carbonate, 
yielding  v o t h ox v- tT met h vlpenta i v $-ol ,  b.  p.  18A— 
183°  (A..  1926,  1AA5). 

lhxilongixl  Uvatment  of  x-ehloavS-methyl-A"-pent- 
ene  with  boiling  waiter  in  pivsenee  of  ealeium  carbon¬ 
ate  and  further  treatment  with  alcoholic  potassium 
acetate  and  a  little  sodium  iodide  regenerates  mainly 
ey«*/opropyWinu'thy learhinol.  An  explanation  of  the 
change  is  suggest<xl.  H,  Burtox. 

Cholest^roL  IV.  Different  methods  ol  oxid¬ 
ation.  E.  Moxtioxir  (Bulk  Foe.  elnm.,  1928,  [iv], 
43,  360— 4UU).-- Oxidation  of  eho  lest  end  in  acetic 
acid  at  70°  with  an  equal  weight  of  chromic  acid  (of. 
Maut  liner  and  Snida,  A..  1896,  i.  425)  affords  a  ketone 
and  two  ilbdetined  acids ;  with  excess  of  chromic  acid 
complete  oxidation  to  ear  Km  dioxide  and  water  takes 
place,  whilst  with  smaller  amounts  of  chromic  oxide 
oxychotostenone,  m.  p.  122— 123 \  is  obtained, 
lotiie  add,  alone  or  in  presence  of  jmtassium  hydr¬ 
oxide,  |v>tassium  ferrievanide.  alone  or  in  presence 
of  alkali,  and  s<xlinm  jx^rsnlphate.  alone  or  in  presence 
of  silver  nitr;\te,  are  without  action  on  cholesterol. 

Potassium  chlontte  and  hydrochloric  acid  afford  a 

% 

mixture  of  chlorinated  com^unds  containing  a 
ketonie  compound,  since  the  product  reacts  with 
semica rl^ndc ,  giving  a  scmicarbaione,  and  with 
phosphorus  |H>ntachloride  In  chloroform,  giving  an 
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uncrystal lisable  compound  from  which  chlorine  Is 
eliminated  on  oxidation.  In  view  of  these  and  earlier 
results  (A.,  1927,  556,  969 :  Windaus,  A.,  1913,  i, 
615,  969;  1914,  I,  682;  1915,  L  677)  it  is  concluded 
that  cholesterol  contains  a  ring  system  composed  of 
hydrogenated  benzene  rings  and  that  oxidation  is 
unlikely  to  yield  further  positive  information  as  to 
Its  constitution.  B .  Brightmax. 

Electrolysis  of  benzoic  acid.  E.  Back  and  E. 
Muller. — See  this  vol.,  490. 

Synthesis  and  fission  of  amino-acids.  F. 
Kxoop  and  EL  Oesterlin  (2,  physiol.  Chem,,  1927, 
170, 1S6 — 211). — : Some  miscellaneous  observations  arc 
recorded.  In  the  preparation  of  a-amino- acids  from 
kelo-aeids,  ammonia,  and  hydrogen,  2  mots,  of 
ammonia  give  the  optimum  yield.  In  place  of  hydro¬ 
gen  and  palladium-black,  ferrous  salts,  or  physio¬ 
logical  hydrogen  donors  such  as  cysteine,  may  be 
used.  Under  conditions  similar  to  the  usual  amino- 
aeid  synthesis,  benzaldehyde  gives  75%  of  d  i  benzyl - 
amine,  cinnamaldehyde  20%  of  di-(y-phenylpropvl)- 
amine  (hydrochloride,  in.  p.  19S — 200°).  benzophenone 
only  5%  of  benzhydrylamine,  m.  p.  270°,  whilst  aceto¬ 
phenone,  acetone,  methyl  ethyl  ketone,  and  aldehyde- 
ammonia  are  not  reduced. 

Phenyl-N-dimcthvlalanine.  in.  p.  235°,  fed  to  clogs, 
is  recovered  unoxidised  from  the  urine ;  the  niono- 
methyl  compound  gives  appreciable  amounts  of 
benzole  and  hippurie  acids.  a-Methylainino-y -phenyl- 
bntvrie  acid,  subliming  at  282°  (hydrochloride,  m.  p. 
190° ;  p-toluenesulphomi  derivative,  m,  p.  1 15—1 16°), 
obtained  from  a-p-toluenesulphonamido-y-phenvl- 
butyrio  acid,  m.  p.  124 — 125°,  or  from  a-bromo-y- 
plienylbutyric  acid  and  met  li  via  mine,  is  partly 
recovered  unchanged,  partly  converted  into  d- a- 
liv  droxy-y-ph  eny  1  but  vrie  acid,  m.  p.  114°,  [«]» 

—  1 2 * 38° ;  a eetyla t  ion  to  a -acetmeth yla  m  ido-y- pke  n yl - 
butyric  acid  completely  prevents  this  oxidation. 
Acetylation  of  phenyl -A’ -method  alanine  (acetyl  deriv¬ 
ative.  in,  p,  149°)  similarly  prevents  attack. 

x-Di  methyla  m  i  no-y-phen  ylbut yric  acid,  decomp. 
ITS— 1S0‘  (copper  salt),  xacetmdhylam ido-x-phe nyf - 
ac-  tic  mid,  m.  p.  126— 128s;  phenyl^ -dimethyl - 
ghjcine.  m.  p.  260—262°;  ethyl  d-glutamate  hydro¬ 
chloride,  ni.  p.  107 — 108°.  [x]0  -22-S' :  Waeetyl- 
glutamic  acid,  m.  p.  195 — 197  A  [2%  —22*7": 
n- to! uenesulphon vl glu ta  mic  acid,  m.  p.  135'  (lit.. 

115 . ).  [3%  —  16-7"  (ethyl  ester,  m.  p.  77— ”8 "I.  and 

melkylgl  atomic  add,  m.  p.  200°  {decomp A  [*]» 
— 14*2  {hydrochloride,  m.  p,  210 — 213°;  acetyl  deriv¬ 
ative.  dee© nip.  203s :  p -to?  tdpkonyl  derivative, 
m-  P*  131 — 132s),  are  described. 

3/  dhyui  m  1  nomalon  ic  add .  deeoinp,  137 — 142'. 

prepared  from  bromom aloni c  acid  and.  methyl- 
alcoholic  methylamiiie.  is  deear  boxyla  ted  by  deviating 
agents,  giving.  c.g„  toluenesidphonylsareosine.  Sare- 
osine  and  met  hylglutamie  acid  are  consumed  almost 
completely  in  the  body,  but  o-niirobe^izoylgluiamic 
m.  p.  151 [2%  — 74-5V  is  recovered  unchanged 
v  vien  ted  to  doss.  o-Xitrobcnzovkil&cine^  m.  p.  191  . 
is  described.  0.  Hoxxrss, 

^  -Nitro-4  -  Hydroxy  -  o  ~  Iwny.nyl  ben  zoic  acid, 
o  ^amino~4  -hyilroxy-c^benzoylbBazoic  add  and. 
■*  -hyiiroxy -o-banz  oydbenzoic  acid.  I.  Queer- 


mann,  H.  J.  Weiland,  and  0.  Stallmann,  Assrs.  to 
Newport  Co.— See  B.}  1928,  224. 

Bromination  of  in-methoxycinnamic  acid.  H. 
Davies  and  W,  Batiks  (J.C.S.,  1928,  602 — 605). — 
The  product  of  the  action  of  1  mol.  of  bromine  on 
w-methoxycinnamic  acid,  regarded  by  Bauer  and 
Vogel  (A,,  1913,  h  1063)  as  0-bromo-?w-methoxy- 
cinnamic  acid,  in.  p.  186°,  is  actually  Q-brmnodi- 
methoxycinnam ic  acid,  m,  p.  189°,  as  is  shown  by 
oxidation  to  6-bromo-3  -methoxy  benzoic  acid,  m.  p. 
162° ;  the  bromination  residue,  m.  p.  108—140°, 
contains  a  cinnamic  acid  dibromide  derivative. 
Ethyl  m-methoxybenzvlidencmalonate  with  1  mol.  of 
bromine  yields  a  product  regarded  by  Bauer  and  Vogel 
as  ethyl  a-bromo-3-methoxvbenzylidenemaloiiate, 
which,  however,  hydrolyses  to  an  acid,  m .  p.  173 — 1 83°, 
decomp.  to  6-bromo-3-methoxycinnaraic  acid,  and 
thus  contains  the  bromine  atom  in  the  6-position, 
The  action  of  2  mols.  of  bromine  oil  -methoxy  - 
cinnamic  acid  yields  a  product,  m.  p.  130—163°  (cf. 
Bauer  and  Vogel.  Joe.  cit.) ;  this  after  ozonisation  has 
m.  p.  157 — 165°.  and  contains  some  4 (or  2)  :  6-dI- 
bromo-3 -methoxy benzoic  acid,  Identified  by  prepar¬ 
ation  from  4(or  2) ;  0 -dibromo- -3 -methoxy benzaldehyde 
(Hodgson  and  Beard,  A.,  1925,  1,  675),  from  which 
4 (or  2) :  6-d ibromo-Z-methoxycinnamic acid,  in.  p.  234°, 
is  also  synthesised.  E.  W.  Wignall. 

p-Phenylethyinialeic  acid,  and  the  isomeric 
S-phenylethylfumaric  acid.  P.  Cordiee  (Compt. 
rend.,  1928,  186,  869 — 87 2 ) . — a- Hydroxy- x-acetony l- 
y-phenylbutyric  acid  (Bougault,  A.,  1912,  i,  771)  is 
dehydrated  by  hydrochloric  acid  to  give  a-(S-keto~ 
prop3"hdene)-y-phenyl~>i-butyric  acid,  m.  p.  95°.  An 
aqueous  sodium  hydroxide  solution  of  the  mixture  of 
dibasic  acids  obtained  bv  oxidation  of  the  latter  with 
alkaline  sodium  hypochlorite  yields  sodium  hydrogen 
S- phenyl eth ylmaleaie  (the  corresponding  add,  m.  p. 
104°,  affords  the  anhydride,  m.  p.  74°,  on  treatment 
with  acetic  anhydride  or  with,  dilute  hydrochloric 
acid)  on  acidification  with  acetic  acid.  $~Phcnyl~ 
ethyl] umaric  add,  m.  p.  202%  obtained  from  the  mother- 
liquors,  does  not  yield  an  anhydride  under  the  former 
conditions.  Both  acids  are  reduced  to  £-phenylethyl> 
succinic  acid  bv  sodium  amalgam  and  the  substituted 
fumarlc  acid  is  partly  converted  into  its  isomeride  on 
treatment  with  sodium  hydrogen  sulphite. 

G.  A.  (X  Gough. 

Action  oi  mixed  organo-magnesium  deriv¬ 
atives  011  aromatic  diethylamides  and  tefcra- 
ethylphthalamides.  N.  Mvmi  (Ann.  Chim.,  1928, 
[x],  9,  55 — 111). — Magnesium  aryl,  aralkyl,  and  alkyl 
halides  react  with  aromatic  diethylamides  either  thus 
R*CO-NEU+R'3IgHal— >R*CO*R'- XHEt^  or  not 
at  all.  Magnesium  ethyl  bromide  and  benzdiethyl- 
atnide  give  in  ether  or  toluene  solution  phenyl  ethyl 
ketone^  (31  and  60%).  With  magnesium  benzyl 
chloride  in  ether  or  toluene,  deoxy benzoin  {21  and  33%) 
Is  formed  together  with  a  small  amount  of  &  ketone, 
probably  CH*Ph -CPhlCPIiBz  (sem im rbacone,  m.  p. 
i  58—159°),  formed  by  eEmination  of  water  from  2 
mols  of  deoxv benzoin.  Benzdicthylamide  does  not 
react  with  magnesium  phenyl  bromide,  but  phenyl- 
aceldiethylamide  yields  deoxv  benzoin  (37%),  whilst 
with  magnesium  ethvl  bromide  there  is  tamed,  benzyl 
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ethyl  ketone  (39%),  From  p-plmiijlprojnondi ethyl- 
amide,  b,  p.  170°/11  mm,,  there  aro  produced  0-phenyl- 
efchyl  ethyl  ketone  (50%)  (semicarbazonc,  m„  p.  131— 
132°)  and  plienyl  (J-phenylctliy!  ketone  (69%)  (semi* 
carbazone,  m.  p.  140°).  *  Magnesium  ethyl  bromide 
reacts  with  diphenylaeetaimde  and  dibenzylacetamido 
to  form  bmzhydryl  ethyl  ketone ,  b,  p.  186714  mm, 
(semicarbazone,  m.  p.  189—190°;  oxime ,  m.  p.  110°), 
and  dibenzylmeihyl  ethyl  ketone,  b.  p,  205°/ 17  mm. 
(semicarbazonc,  in*  p.  160 — 16T),  respectively,  whilst 
from  the  former  amide  and  magnesium  phenyl  bromide 
there  is  produced  phenyl  benzhydryl  ketone.  Di- 
phenylacetdiethylamide,  m,  p.  64 — 65°,  and  dibenzyl- 
acetdiethylamide,  b.  p.  225713  mm.,  m.  p.  56°,  do  not 
react,  Diethylamine  and  phthalic  anhydride  react 
in  benzene  solution  to  form  o  -  NIST -die  i  h  ylph  thalam  ic 
acid ,  b,  p.  177714  mm,,  m.  p.  153°,  which  with 
magnesium  ethyl  bromide  gives  diethylphtlialido 
(80%).  Similarly,  from  tetraethyl-o-phthalamide,  b.  p. 
204o/l 6  mm.,  m,  p.  36°,  teiraethylkophihalamide ,  b.  p. 
242712  mm,,  in.  p.  85°,  and  ietraethyliereph ihalamxde, 
m,  p.  127°,  there  are  produced  d ictliy lph th alide  (15%) 
and  o-prop ionylbe nzdiethylam ide}  b.  p.  186715  mm. 
(10%)  (mnicarbazone,  m,  p.  195°;  oxime,  m.  p.  110°), 
m*d iprop ionylbenzenes  b,  p.  182^/10  mm.,  m,  p,  34° 
(25%)  (disem icarbazone,  m,  p.  222°) ,  and  m-proptonyl- 
benzdiethylamide,  b.  p.  205°/ 10  mm.  (20%)  (semi- 
carbazone ,  m.  p.  145°),  and  p-dipropionylbenzene,  m.  p. 
100°  (30%)  (disemicar  bazone,  m.  p.  260'°;  dioxime , 
111.  p.  226°),  and  ppropionylbenzdieihylamide,  m.  p. 
82°  (25%)  (semicarbazonc,  m*  p.  175°;  oxime,  m.  p. 
1 05'%  respectively.  The  ke tonic  amides  are  unaffected 
by  aqueous  potassium  hydroxide  and  hydrobromic 
acid.  Magnesium  phenyl  bromide  has  no  action  on 
the  three  tctraethylphthalamides , 

Magnesium  ethyl  and  phenyl  bromides  react  with 
cinnamdiethylamfde  to  form  (3- phenylvalerdieihyU 
amide ,  b,  p.  174°/12  mm.,  and  $$~dtphenylpro pion - 
diethylamide,  b.  p,  22o°/10  mm.,  m.  p.  76°,  respectively. 
These  amides  are  produced  by  the  addition  of  the 
magnesium  derivative  to  the  double  linking,  and  they 
do  not  react  with  the  Grignarcl  reagent. 

EL  Burton, 

Isomerism  of  the  oximes.  XXXIII,  Oximes 
of  opianic  acid  and  of  phthalic  anhydride.  0.  L, 
Beady,  L.  0.  Baker,  R.  F.  Goldstein,  and  S. 
Harris  (J.C.S.,  1928,  529 — 539),— Opianic  acid  oximo 
(I)  (Perkin,  J.O.S.,  1890,  57,  1070)  resembles  in  pre¬ 
paration  (in,  alkaline  solution)  and  in  properties  the 
a-aldoximes ;  it  cannot  he  characterised  by  its  reaction 
with  acetic  anhydride,  since  it  then  gives  its  anhydride, 
but  its  sodium  salt  with  4-chloro-m -dinitrobenzene 
gives  2  :  4-dimtropkenylopia?iic  mid  oxime ,  m,  p.  146°, 
a  resemblance  to  a-benzaldoxime,  It  is  therefore 

formulated  O0H,(OSIb)1(COsH)-9=N  lhe 

H  OH 

now  configuration  for  a-aldoximes  (of.  Brad}7  and 
Bishop,  A.,  1925,  i,  930).  The  oxime  anhydride  (II) 
(Liebcrmann,  A.,  1887,  47}  is  unaffected"  by  acetic 
anhydride,  and  is  therefore  held  to  be  neither  an 
iuiinophthalide  nor  an  isomdolonc-N-oxide,  Since 
2-eyano-o  :  6-dimethoxybenzoic  acid,  (III)  (Hooge- 
werff  and  van  Dorp,  A.,  1896,  i,  313)  has  different 
properties,  and  is  indeed  produced  by  tho  action  of 
alkali  on  tho  anhydride,  the  latter  is  best  represented 


06H2(0Me)2  , 9  *  This,  the  (new)  structure  of  a 

p-ald oxime,  is  in  harmony  with  the  action  of  alkali, 
which  yielded  no  opianic  oxime  (to  detect  which 
methyl  sulphate  or  4-chloro^i -dinitrobenzene  had 
been  added);  hemipinimide  alone  could  be  isolated. 
Anhydride  formation  with  change  of  configuration  can 
bo  represented  (by  intermediate  formation  of  the 

structure  W^2(OMc,j2  ^ Moisenheimer, 

H  HO 

A.,  1924,  i,  432)  easily  only  by  the  new  configurations 
for  aldoximes,  which  are  thus  supported. 

The  ready  inversion  of  (I)  or  (II)  to  hemipinimide 
(Perkin ;  Liebermann,  loo,  ciL)  could  bo  considered  to 
take  place  through  tho  eyano-aeid  (III)  or  through  a 
trans-Beckmzmn  change  and  the  iminophthalide  con¬ 
figuration.  The  second  mechanism  receives  some 
support  from  the  inversion  of  N - meihylop ian ic  acid 
oxime ,  m.  p,  180*5°  (obtained  by  the  interaction  of 
iV-iiiethylliydroxylam in e  hydrochloride  and  opianic 
acid,  which  yield  no  anhydride,  even  when  alcohol  is 
the  solvent,  in  which  case  ^-opianic  ester  is  obtained). 
This  inverts  on  boiling  with  water  to  give  Ar- methyl- 
hemipinimide  (also  prepared  by  the  action  of  methyl 
iodide  on  potassium  hemipinimide) ;  here  the  eyano- 
acid  mechanism  is  impossible.  It  is,  however, 
preferred  for  opianic  oxime,  since  the  cyano-aeid  (III) 
readily  yields  hemipinimide,  since  opianic  oxime 
anhydride  does  not  contain  a  quinquevalent  nitrogen 
atom,  and  since  acetophenone-o -e arb 0 xy  1  i c  acid  oxime 
anhydride,  which  by  tho  Beckmann  change  should 
give  AT-metliylpli th alimide,  can  be  distilled  unchanged. 

By  the  action  of  0-mothylhydroxylamino  hydro¬ 
chloride,  or  of  hydro xylami ne  hydrochloride  in  the 
presence  of  methyl  sulphate,  on  opianic  acid,  0 -methyl- 
opianic  oxime ,  m.  p.  112°,  is  obtained. 

The  absorption  spectra  of  all  the  above  com¬ 
pounds  are  shown  graphically ;  that  of  opianic  oxime 
anhydride  differs  widely  from  that  of  the  acy fated 
aldoximes,  resembling  rather  that  of  hemipinimide ;  no 
constitutional  deductions  are  made  from  the  spectra. 

N -Benzylhy  droxylamine  hydrochloride  and  opianic 
acid  yield  A^-benzylhemipinimide. 

The  white  and  yellow  plithaloximes  and  their 
O-methyl  derivatives  (Orndorff  and  Pratt,  A.,  1912,  i, 
190)  are  ra-i investigated,  and  absorption  spectra 
(Pratt  and  Gibbs,  A.,  1914,  i,  415)  are  redetermined. 
Published  results  are  confirmed,  but  the  two  forms  are 
not  regarded  as  cis-trans  isomcrides,  but  rather  as 
examples  of  a  new  (unexplained)  type  of  isomerism 
{“  xanthoisomerism  SJ),  That  the  ethers  are  actually 
O-methyl  ethers  is  shown  by  methoxvl  determination 
and  by  hydrolysis  to  0-methyLhydroxylamine.  By 
methylating  the  sodium  salts  in  methyl  alcohol  by 
methyl  iodide  or  sulphate,  only  the  O-ether  is  obtained  ; 
a  white  N -m eth ylpMhaloxime,  in.  p.  121—122°,  is 
obtained  by  using  N -me thylhydroxylamine,  but  no 
yellow  form  is  obtained.  By  the  action  of  amyl- 
alcoholic  potassium  hydroxide  on  the  white  phthal- 
oxime,  some  anthranilic  acid  is  obtained  :  this  is 
regarded  as  a  Hofmann  reaction. 

No  trace  of  4-nitrosaeeharin  is  obtained  from 
hydroxylamine  and  4-nitrobenzaldehyde-o-sulphonic 
acid,  even  by  heating  at  160°.  E.  W.  Wignall, 
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Synthesis  of  a  truxmic  acid.  F.  Bach£r  (Ber., 
1928,  61,  [B],  543 — 547). — Beduction  of  methyl 
benzv Menem alonale  by  aluminium  amalgam  and 
moist  ether  gives  mainly  methyl  benzylmalonate,  but 
also  5 — 15%  of  the  two  forms  of  methyl  Py-diphenyl- 
butane-aa&8~tetracarboxylate,  m.  p.  163 — 164°  and 
167 — 168°,  respectively,  which  arc  separated  from  one 
another  by  boiling  ether.  The  variety  of  lower  m.  p. 
is  converted  by  sodium  metkoxide  in  the  presence  of 
well-cooled  xylene  and  toluene  into  the  corresponding 
sodio- derivative,  which  is  transformed  by  bromine 
into  methyl  3  :  4-dipkenylcyc\obuta7ie- 1  :  1  :  2  :  2- 
tetracarboxylaic,  m.  p.  148°.  The  ester  can  bo  com¬ 
pletely  hydrolysed  only  with  great  difficulty.  The 
regulated  action  of  alltali  hydroxides  converts  it  into 
the  corresponding  dimethyl  dihydrogen  ester,  m.  p. 
203 — 205°  (decomp.),  which  loses  carbon  dioxide 
above  its  m.  p.  and  yields  methyl  C-truxinato,  m.  p. 
238°.  Formation  of  diphenykycZobutanedicarboxylic 
acids  by  combination  of  two  molecules  (from  bcnzyl- 
idene  chloride  and  P-plienylpr  opane-aayy- tetr acar b - 
oxylic  ester  or  stilbene  dibromido  and  disodioetliane- 
tetracarboxylic  ester  with  subsequent  hydrolysis  and 
elimination  of  carbon  dioxide)  docs  not  appear 
possible,  H.  When. 

Catalysis  at  reduced  pressures.  M.  Grtgnard 
(Bull.  Soc.  cliim.  Belg.,  1928,  37,  41 — 62). — A  series 
of  catalytic  hydrogenations  of  organic  substances  at 
low  pressures  is  described,  using  nickel,  copper, 
platinum-black,  and  platinum  oxide  as  catalysts,  with 
pumice  as  a  supporting  material.  It  is  possible,  by 
adjusting  the  pressure  and  temperature,  to  stop 
catalytic  hydrogenations  at  the  first  stage,  and  to 
eliminate  all  secondary  changes.  In  this  way  ethyl- 
enic  alcohols  such  as  the  methylheptenols  are  quantit¬ 
atively  converted  into  the  corresponding  saturated 
hydrocarbons.  Phenol  is  reduced  to  c?/cfchexenol, 
acid  chlorides  to  tlie  corresponding  aldehydes,  and 
benzaldehyde  to  benzyl  alcohol.  The  reduction  of 
nitriles  can  be  stopped  at  the  aldimine  stage.  Benzo- 
nitrile  gave  benzaldiraine,  b.  p.  G4°/10  mm.,  d™  1*009, 
ft]?  1*5275;  hydrochloride,  in.  p.  203—204°.  The 
hydrochloride  on  exposure  to  air  hydrolyses  to  benz¬ 
aldehyde.  Phenylacetonitrile  is  completely  reduced 
at  200° /2 20  mm.  to  phenyla cetaldimme ,  b.  p.  213— 
214°/750  mm.,  ft}j  1-5402  (hydrochloride,  m.  p.  1S0%. 
Under  certain  conditions,  phenylacetonitrile  is  partly 
hydrogenated  to  a  crystalline  solid  of  m.  p.  128—130% 
which  appears  to  have  the  constitution 
GH2Ph-OH(N:CH-CH2Ph)2.  F.  J.  Wilkiks. 

Electrolytic  reduction  of  aldehydes.  II. 
m-Nitrobenzaldehyde.  G.  Siixma  (Mem.  Coll,  Sci. 
Kyoto,  11,  [A],  1—10).— The  effect  of  variations  in 
current  density,  temperature,  and  acidity  on  the 
reduction  of  m-nitrobenzaldehyde  to  m- amino  benzyl 
alcohol  has  been  studied.  In  aqueous  alcohol  con¬ 
taining  10%  of  sulphuric  acid  a  yield  of  more  than 
90%  is  obtained  using  5  amp. /dm.2,  with  a  lead 
cathode  at  25—35°.  With  a  copper  cathode,  red- 
auction  soon  ceases  and  the  product  contains  mainly 
the  hydrobenzoin,  [KH2-C6H4-OH;N*C6H4'OH(OH)-]2, 
with  small  quantities  of  w-azoxy benzaldehyde  and 
w-aminobenzyl  alcohol  (cf.  Gattermann,  A.,  1897,  i, 
189;  Lob,  A.,  1898,  i,  654).  H.  E.  F.  Motto*. 


Mew  general  synthetic  method  for  the  prepar¬ 
ation  of  arylalipbatic  aldehydes.  L.  Beet  (Compt. 
rend.,  1928,  186,  099— 700).— Magnesium  aralkyl 
chlorides  (cf.  this  voL,  279)  readily  condense  with 
methyl  or  ethyl  orthoformate  by  the  method  of 
Bodroux  (A.,  1904,  i,  250)  to  yield  the  acetals  of  the 
aldehydes  of  the  type  BeC6H4#[GH2]ri9CHOJ  the  free 
aldehydes  being  readily  obtained  by  hydrolysis  of  the 
acetals  with  boiling  dilute  hydrochloric  acid  for 
10 — 15  min.  Numerous  aldehydes  have  thus  been 
prepared,  tho  following  of  which  are  new  :  p -ethyl-, 
b.  p.  198°/13  mm.,  d\  1-009,  n]>  1*537  (semicarbazone, 
m.  p.  175s);  1  :3 -dimethyl-,  b.  p.  136°/35  mm.,  df 
0-996,  n\*  1*529  ( semicarbazone ,  m.  p.  104°);  and 
1  :  4 -dimethyl-,  b.  p.  105 — 106°/12  mm.,  d\  1*004,  n\} 
1*531  (semicarbazone,  in  .p.  183°),  -phenylacetalde- 
hydes ;  fi-o-tolyl-,  b.  p.  120°/13  ram.,  df'  6*998,  ft}?'5 
1*522  (semicarbazone,  m,  p.  153% ;  p-p -tolyU,  b.  p. 
122°/15  mm.,  df  0*999,  7i)\  1*525  (. semicarbazone ,  m.  p. 
174°) ;  $-m-%ylylA-,  b.  p.  135 — 136°/14  mm.,  df 
0-994,  ftg  1*525  (semicarbazone,  m.  p.  188°);  p-p- 
xylyl- 2-,  b.  p.  133— 134°/ 13  mm.,  df*  0*985,  ft18'3 
1*523  (semicarbazone,  m.  p.  182°);  p-iso propylphenyl-, 
b.  p.  136°/16  mm.  (semicarbazone,  m.  p.  158°) ; 
2-metkyl-5’isopro2)ylphe?iyl-,  b .  p.  150°/17  mm.,  df  0*974, 

)  1*518  (semicarbazone,  in.  p.  149°),  -propaldehydes  : 
S-p -tolyl-,  b.  p.  124°/16  mm.,  du  1*011,  ft11  1*527  (semi- 
carbazo7ie, m.  p.  124°) ;  S-m-xylylA-,  b.  p.  137 — 138°/13 
mm.,  df  1*001,  7if}  1*529  (semicarbazone,  m.  p.  135°) ; 
^xylyl-2-,  b.  p.  139°/16  mm.,  df  0*987,  nf}  1*532 
(semicarbazone,  m.  p.  184°) ;  -isopropyl phenyl- , 

b.  p.  132°/12  mm.  (semicarbazone,  m.  p.  144°),  -bui- 
aldehydes.  J.  W.  Baker. 

Dehydration  of  cycloheptanone  pinacol.  M. 
Godchot  and  G.  Cauqtjil  (Compt.  rend.,  1928,  186, 
7 67 — 7 69 ) . — cyeZoHeptanone  pinacol,  when  heated  at 
125°  in  the  presence  of  50%  aqueous  oxalic  acid  or 
20%  sulphuric  acid,  is  converted  into  cyclo heptane- 
spirocyclo -octan-2-om,  m.  p.  72°  [corresponding 
alcohol ,  m.  p.  41°  ( plmiylcarbamate ,  m.  p.  156°)],  and 
Al: v-dicyc\ohep(ene,  b.  p.  149 — 150°/ 19  mm.,  d™ 
0*9736,  nf}  1*526,  which  may  be  oxidised  to  pimelie 
acid  with  potassium  permanganate.  The  spiro- 
ketone,  which  does  not  yield  an  oxime  or  a  semi¬ 
carbazone,  is  oxidised  hy  nitric  acid  (d  1-40)  to  l-carb- 
oxyoyolohexyl-e-n-hexoic  acid,  m.  p.  116s  (chief 
product ;  disilver  salt  described),  and  a/dokeptane- 
1  :  1-dicarboxylic  acid  (Haworth  and  Perkin, 

1894,  65,  599).  G.  A.  C.  Gough. 

2-Ammofluorenone .  A.  Eckert  and  E.  Lan- 
cecker  (J.  pr.  Oh  cm.,  1928,  [ii],  118,  263 — 281). — 
The  substance  regarded  by  JDiels  (A.,  1902,  i,  758)  as 

1- nitro-2-aminofluorene  is  shown  to  be  the  3-nitro- 
derivative  as  follows  :  the  crude  nitration  product  of 

2- acetamidofluorene  is  oxidised  by  sodium  dichromate 
and  acetic  acid  to  a  mixture  of  nitroacetaraido- 
fluorenones  from  which  is  obtained,  by  hydrolysis  and 
extraction  with  dilute  hydrochloric  acid,  7  -nitro- 
2 -aminofluorenone  (I),  m,  p.  279°  (indef.)  (acetyl 
derivative,  m.  p.  above  300°),  whilst  the  less  basic 
residue  contains  3 -nitro-2-atn mofluorenone  (II),  m.  p. 
269°  (acetyl  derivative,  m.  p.  245 — 246%.  This  yields 
on  deamination  3-nitrofiuorenone  (Schmidt,  A.,  1908, 


522 


BRITISH  CHEMICAL  ABSTRACTS , — A , 


i,  996),  reduced  by  sodium  sulphide  to  3-amino- 
fluorenone ,  m.  p.  158 — 159°  (acetyl  derivative,  m.  p. 
215°),  from  which  3-hydroxyfluorenone  is  obtained  by 
diazotisation  and  boiling.  The  nitroamine  (II)  is 
reduced  by  sodium  sulphide  to  2  :  3-d iamin ofluorenone, 
m.  p.  186 — 187°,  which  yields  with  butane- py-dione  a 
quinoxalme,  C17HI2ON2*  m.  p.  209°.  2-Acetamido- 
fluorenone  yields  on  nitration  a  mixture  of  the  acetyl 
derivatives  of  (I)  and  (II) ;  2-urethanojluorenone, 
m.  p.  167 — 168°,  yields  3-nilro-2-ureihanofluorenone, 
in.  p.  204°,  and  a  dinitro- derivative,  m.  p.  256 — 257° ; 
2  -  be  nzamidojl  u  oren  one ,  m.  p.  237 — 238°,  yields  a 
3-?n7ro- derivative,  in.  p.  218 — 220°,  and  2 -amino  - 
fluorenonc  yields  almost  entirely  the  7-nitro- derivative 
(I).  1-Nitro-derivatives  were  not  obtained.  (I)  is 
converted  by  diazotisation  and  boiling  into  1-niiro- 
2 diydroxijjluorenone,  m.  p.  298—299" ,  the  methyl  ether, 
m,  p,  248*5 — 249*5°,  of  which  is  reduced  by  sodium 
sulphide  to  1 -amino  -  2-methoxyrflu  ore  none,  m.  p.  195— 
196“  (acetyl  derivative,  m.  p.  236—237'').  2  :  7-Di- 
aininofluorene  has  in,  p.  above  300°.  2-Aminofluorene 
affords  in  glacial  acetic  acid  a  In6romo- derivative,  m.  p. 
198°,  which  is  oxidised  by  nitrosodimethylaniline  and 
sodium  ethoxide  to  iribromo-2-aminofluorenone ,  m.  p. 
279°.  This  gives  a  diazonium  salt,  stable  towards 
boiling  water,  but  converted  by  boiling  alcohol  into  a 
tribromofluore none ,  m .  p.  267—268°  (not  identical  with 
2  :  ( ?)6  :  7 -tribromofluorenone,  Schmidt,  A.,  1906,  i, 
28),  which  is  not  attacked  by  alcoholic  sodium 
methoxide,  and  by  boiling  alkali  into  a  ( tydibromo- 
hydroxyfl uorenone,  in.  p.  303°.  Tribromination  of 
2  -  hydroxy  fluorene  yields  an  impure  product,  m.  p. 
about  130°,  converted  by  methyl  sulphate  and  alkali 
into  tribromo-2-methoxy fluorene,  in.  p.  188°,  and  a  little 
dibromo-2-methoxyfluorene,  m.  p.  121°.  The  tribromo- 
derivative  is  oxidised  by  chromic  acid  to  tribromo- 
2 -methoxyjl uore none ,  m.  p.  265 — 266°,  which  is  hydro¬ 
lysed  by  sulphuric  acid  to  tribromo-2 -hydroxy fluorenone, 
m.  p.  273°.  2-Methoxyfluorcnc  affords  a  slightly 
impure  n i  Jro-derivative,  m.  p.  217°,  oxidised  to  a  nitro- 
2  -methoxyjl u ore  none,  m.  p.  212—218°.  This  is  reduced 
by  sodium  sulphide  to  am ino- 2-meth oxyfluorenon e , 
in.  p.  146—147°,  which  yields  a  mixture  of  yellow, 
in.  p.  236°,  and  red,  m.  p.  233°,  acetyl  derivatives. 
The  last  three  products  are  thus  probably  mixtures 
of  isomerides.  Attempts  to  prepare  2 -hydroxy- 3- 
nitrofluorenone  from  (II)  by  the  diazo  reaction  were 
unsuccessful  H.  E.  F.  Nottox. 

Condensation  of  methyl  isobutyl  ketone  with 
benz  aldehyde.  C.  V.  Ghecrgihu  and  B.  Abven- 
tiev  (J.  pr.  Che  in.,  1928,  [iii],  148,  295—302).— 
Unlike  the  methyl  ?t-alkyl  ketones  (cf.  Harries  and 
Brombcrger,  A,,  1902,  i,  792;  Scholtz,  A.,  1910,  i, 
561),  methyl  fsobutyl  ketone  yields  with  benzaldehyde 
the  same  condensation  product,  styryl  isobutyl  ketone , 
b.  p.  173— 180°/13  mm.,  dfl  0*9781,  ng  1*5570 
(dibromide,  m.  p.  101° ;  phototropic  semicarbazone, 
m.  p.  167°)  (isomeric  by-product,  m.  p.  197°),  in  presence 
of  either  hydrogen  chloride  or  aqueous  sodium  hydr¬ 
oxide.  The  constitution  of  the  ketone  is  confirmed 
by  its  oxidation  with  permanganate  to  benzoic  and 
isovaleric  acids,  and  by  the  conversion  of  its  liquid 
oxime  (by-product  of  oximation,  m,  p.  141 — 142°)  bv 
nitrous  acid  into  the  yS-dioxime  p>zroxide,  m.  p.  182°, 


of  a-oximiiio-yS-diketo-a-phenyl-s-methylhexane  (cf . 
Harries  and  Tietz,  A.}  1904,  i,  427). 

H.  E.  F.  Nottok. 

Ethylexxic  isomerism  of  the  phenyl  p-p-tolyl- 
styryl  ketones.  M.  Badoche  (Bull.  Soc.  chim., 
1928,  [iv],  43,  337 — 343). — The  preparation  of  phenyl 
P-p -iolylstyryl  ketone  (I)  by  isomerisation  of  plienyl- 
p  -  toly  1-  p  -plieny  lace  tv  lenylcar  b  i  no  I  or  by  elimination 
of  hydrogen  bromide  from  a-bromo-(3-phenyl-(bp- 
tolylpropiophenone  (II)  affords  essentially  the  same 
mixture  of  isomerides,  m.  p.  109*5 — 110*5°  and 
85—86°,  the  latter  being  the  labile  form .  On 
exposure  to  sunlight  or  on  treatment  with  hot 
alcoholic  hydrochloric  acid  the  labile  form  undergoes 
almost  complete  conversion  into  the  isomer ide,  m.  p. 
109*5—110*5°;  the  reverse  transformation  takes 
place  only  to  the  extent  of  about  10%  when  the  stable 
form  is  heated  with  iodine  in  a  sealed  tube  at  ISO- 
ISO0,  These  observations  arc  only  consistent  with 
the  theory  that  the  labile  isomeridc  is  first  produced  if 
a  further  assumption  is  made,  either  that  the  trans¬ 
formation  is  incomplete  in  the  preparation  or  that 
under  these  conditions  the  equilibrium  is  displaced  in 
favour  of  the  labile  form,  Phenyl-p-iolyl- (3 -jdienyl- 
acetylenylcarbinol,  b.  p.  205°/0*7  mm.,  obtained  in 
97%  yield  from  magnesium  ethyl  bromide,  phenyl- 
acetylene,  and  phenyl  p-tolyl  ketone  in  ether,  iso- 
merises  when  treated  with  alcoholic  sulphuric  acid  to 
(I) ;  the  stable  isomeride  separates  on  crystallisation 
from  alcohol,  the  labile  form  is  isolated  by  Dufraisse’s 
method  (A.,  1922,  i,  534),  The  ketone  (II),  m,  p. 
134—135°,  obtained  in  91%  yield  from  magnesium 
p-tolyl  bromide  and  bromobcnzylideneacetophenone, 
when  treated  with  quinoline  at  185—190°  or  with 
pyridine  at  130—140°  affords  the  same  mixture  of 
isomerides.  Either  cold  or  boiling  alcoholic  potassium 
hydroxide  or  sodium  ethoxide,  or  alcoholic  potassium 
acetate  eliminates  hydrogen  bromide  but  (I)  is  not 
formed.  R.  Rrightman. 

Action  of  magnesium  organo-derivaiives  on 
trisobstituted  acetonitriles.  (Mme.)  P.  Ramart- 
Lucas  and  F.  Salmon-Legagkeitr  (Bull.  Soc.  chim., 
1928,  [iv],  43,  321—329 ;  cf.  A.,  1927,  246).— The 
hydrolysis  of  the  ketimine  hydro  bromides  obtained  by 
the  action  of  magnesium  phenyl  bromide  on  trisub- 
stituted  acetonitriles  is  most  readily  effected  with 
sodium  acetate  in  acetic  acid  solution.  With  diphenyl- 
benzylacetonitrile  in  xylene,  magnesium  phenyl 
bromide  scarcely  reacts,  a  small  quantity  of  a  substance, 
017H120  (crude),  m.  p.  153—154°,  being  obtained. 
Magnesium  benzyl  chloride  (3—5  mols.)  affords 
triphenylethane  in  70%  yield,  together  with  dibenzyl, 
no  ketimine  derivative  being  produced.  TriphenyT 
acetonitrile  behaves  similarly,  and  in  view  of  the 
complete  absence  of  phenylacetonitrile  or  dibenzyl 
ketone,  the  fission  of  the  nitriles  is  represented  ; 
CRwCN + CH9Ph*Mg*Cl  — >CR3-C-MgCl  +  (CH2Ph)2  + 
Mg-Cl-CN,  the  mechanism  being  attributed  to  the 
formation  of  an  unstable  complex  between  the 
magnesium  derivative,  ether,  and  ketone  in  which 
several  atoms  are  linked  by  “  semivalencies  ”  (cf. 
Perrin,  A.,  1927, 1009).  Such  complexes  may  yield  on 
dissociation  the  original  products  or  fresh  mole¬ 
cules,  The  ketimine  hydrobromide  of  phenyl  a*- 
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diphenyl- (J-methylpropyl  ketone  has  m.  p.  250° 
(decorap.).  E.  Brightman. 

ci/c  Jo  Propane  series.  XI.  ci/cloPropane 
derivatives  with,  a  tertiary  nitro-group  attached 
to  the  ring,  E.  P.  Kohler  and  P.  Allen,  jun. 
(J.  Amer.  Ghera.  Soc.,  1928,  50,  884— 892).— The 
mechanism  of  the  reaction  between  bases  and  cyclo¬ 
propane  derivatives  previously  discussed  (A.,  1920, 
i,  59,  61 ;  1922,  i,  457)  lias  been  reinvestigated  in  the 
case  of  a  tertiary  nitrocyclopropane.  The  action  of 
bases  on  stcreoisomeric  forms  of  the  compound  shows 
that  the  same  reagent  opens  the  ring  at  different  points. 
2-Nitro- 1  -anisoijl-2  :  3 - d iphenylcyclop ropa n e  (I)  is 
obtained  in  two  isomeric  forms,  m.  p.  187°  and  137°. 
Phenylnitrometliane  and  p-methoxyphenyl  stvryl 
ketone  in  presence  of  sodium  methoxidc  form  y-nitro- 
vL-anisoyl-$y-diphenylpropane,  m.  p.  164—165°  (II). 
The  sodium  salt  of  the  latter  substance  on  brom ill¬ 
ation  yielded  y-bro?no-y~nii  ro^anisoyl-Py-diphmyljiro- 
pane,  m.  p.  140°  (III).  Hydrogen  bromide  was 
removed  by  methyl-alcohol ic  potassium  acetate  and 
two  forms  of  (I)  were  thus  obtained.  The  compound 
(II)  is  readily  hydrolysed  to  P-benzoyl-a-anisoyl- 
p-phenylethane ,  m.  p.  155 — 150°  (IV)  (dioxime,  m.  p. 
180—181°).  The  ketone  (IV)  on  dissolution  in  con¬ 
centrated  sulphuric  acid  yields  2  :  3-diphenyl-5- 
p -methoxyphenylfuran,  m.  p.  94—95°  (V).  Ozonis- 
ation  produces  no  change  in  eitlier  of  the  isomerides 
(I).  Organic  bases  or  ammonia  have  no  action  on 
the  higher-melting  isomeride,  whilst  methyl-alcoholic 
sodium  hydroxide  or  sodium  methoxidc  produces  a 
sodio- compound  which  when  acidified  gives  fi-nitro- 
a-ani$oyl-aL-be?izylidene-$-phenyletha?ie,  m.  p.  140°  (VI). 
Decomposition  of  the  ozonide  of  the  latter  gives 
benzaldehyde.  A  stereoisomer  ide  of  (VI),  m.  p.  118°, 
also  yielded  benzaldehyde  on  decomposition  of  its 
ozonide.  The  lower-melting  isomeride  of  (I)  is,  on 
the  other  hand,  changed  by  treatment  with  alcoholic 
ammonia,  primary  and  secondary  amines,  alcoholic 
sodium  hydroxide,  and  alkoxides,  giving  rise  to  an 
open-chain  derivative  with  loss  of  nitrous  acid. 
Sodium  methoxide  yields  p -anisyl  y-methoxy-Py- 
diphenylallyl  ketone  (VII),  m,  p.  144— 145°,  which  is 
very  sensitive  to  acids,  yielding  either  (IV)  or  (V). 
The  ef/io&y-derivative  corresponding  with  (VII)  has 
m.  p.  89—90°.  On  ozonising  (VII)  and  decomposing 
with  water,  methyl  benzoate  and  bmzoylanisoyl- 
metluine,  m.  p.  129°,  were  obtained,  the  latter  being 
identical  with  a  synthetic  product.  J.  D.  Fulton. 

New  indicators,  diveratrylidene  and  divanillyl- 
idene  derivatives  of  cyclohexanone.  B.  Sam- 
haul  (J.  Pharm.  Chim.,  1928,  [viii],  7,  162—173).— 
cycloHexanone  and  p - m et liy  1  cy  clohexanone  condense 
easily  with  veratraldehyde,  vanillin,  and  vanillin 
acetate  in  the  presence  of  sodium  ethoxide  or 
hydrochloric  acid.  m-Methylcyclohexanone  affords 
similar  derivatives  less  readilv.  The  following  com- 
pounds  are  described  :  d ive rat ryl id e?iecy c lohezan o ?ie , 
lemon-yellow,  m.  p.  149—150°;  diveratrylidene-p- 
niethylcycloh exa none ,  m.  p.  154—155°;  diveratryU 
i  dene  -  m  -  met  %  Icy  c  loft  exan  one,  m.  p.  134 — 135°  ;  di- 
vanillyl idetiecyc lo  A exanon e ,  orange,  m.  p.  179 — 180° 
{acetate,  m.  p.  190°) ;  divanittyUdene-p-methylcjclo- 
hexanone,  dichroic,  orange  and  yellow,  m.  p.  169° 


{acetate,  m.  p.  189°) ;  di  vayiillyl  iden  e~m-?nethylcyc  lo  - 
hexanone,  m.  p.  171 — 172°  ( acetate ,  m.  p.  141 — 142°)* 
The  lemon-yellow  form  of  divanillylidene-p-raethyl* 
cyclohexanone  fluoresces  under  the  action  of  ultra¬ 
violet  light,  A  366  yu,  whilst  the  orange  form  is 
unaffected.  The  divanillylidenecyclohexanones  are 
excellent  indicators,  changing  from  greenish-yellow 
through  orange  to  red  when  an  acid  solution  is 
neutralised  with  alkali.  The  colour  change  takes 
place  from  plt  7-8  to  9*4,  the  change  from  pn  8  to  9 
being  so  sensitive  that  these  indicators  may  be  used 
for  measuring  pn  in  this  interval.  The  indicators  are 
as  sensitive  as  methyl-red  and  twice  as  sensitive  as 
methyl -orange  or  phenolph  thalein .  S.  Coffey, 

Preparation  of  phenolic  ketones  by  the  Hoesch 
method.  A.  Korczynski  and  A.  Novakovski  (Bull. 
Soc.  cliim.,  1928,  [iv],  43,  329 — 337). — Pyrocatechol, 
quinol,or  their  ethers  do  not  condense  with  acetonitrile, 
benzonitrile,  or  p-chlorobenzonitrile  in  presence  of 
zinc  chloride  and  hydrogen  chloride  (Hoesch,  A., 
1917,  i,  342),  although  resorcinol  readily  condenses. 
Anisolc  and  acetonitrile  afford  a  molecular  complex, 
C9H130NC12,  m.  p.  104—112°  (decomp.),  decomposed 
by  water,  alcohol,  acetic  acid,  or  chloroform  into  the 
original  compounds.  Diphenyl  ether  similarly  affords 
only  a  substance ,  C14H150NC12,  m.  p.  124—126° 
(decomp.),  and  negative  results  were  also  obtained  in 
both  cases  in  benzene  at  80°,  amyl  alcohol  at  100°, 
and  with  p  - bromobcnzonitrile .  These  results  agree 
with  the  observation  that  with  dihvdric  or  tri- 
liydric  phenols  negatively  substituted  nitriles  give 
higher  yields  of  phenolic  ketones  than  the  unsubstituted 
nitriles  (cf.  Ho u ben,  A.,  1927,  143,  1078),  Substit¬ 
ution  of  a  hydroxyl  group  in  the  quinol  molecule 
induces  condensation  in  the  ortho-  and  para -positions, 
and  isomerides  of  maclurin  and  partly  methylated 
maclurin  have  been  prepared  by  this  method.  The 
following  substituted  benzophenones  are  described  : 
4-mYro-2'  :  4f-dihydroxyhe?izophenonef  in.  p.  200° 
(hydrochloride  of  corresponding  ketimine) ;  4 -bromo- 
2"  :  4' -dihydroxybenzophenone  (yield  50%),  m.  p.  164° 
(ketimine  hydrochloride);  4-nitro-2'  :  4'  :  & -trihydroxy* 
benzophenone  (yield  46%),  m.  p.  244 — 245°;  4 -chloro* 
T  :  4’  ;  5 ’ -trihy  dr  oxyben zopheno ne  (yield  55%),  m.  p, 
260° ;  4  -  chloro  -  2'  :  3'  :  4"  -  trih ydroxybenzopheno m 

(yield  25%),  m.  p.  157—158° ;  2:4:5:3V  4f-penta- 
hydroxybenzophenone,  m.  p.  242°  (ketimine  sulphate) 
(from  the  diacetate  of  protocatechuonitrile) ;  4 -hydroxy* 
3' :  2'  :  4V  Q'-tetrameihoxy benzophenone,  m.  p,  242° 
(ketimine  hydrochloride  and  sulphate ),  and  2:4:  6-fri- 
hydroxy- 2f :  G'-dimethoxy benzophenone,  m.  p.  216— 
218°.  E .  Brig htman  . 

Reaction  between  dnroqninone  and  Grignard 
reagents.  L.  I.  Smith  and  H.  M.  Crawford  (J. 
Amer.  Chem.  Soc.,  1928,  50,  869 — 883).— 1 The  nature 
of  the  addition  of  metallic  derivatives  to  duroquinone 
(tetraraetliylbenzoquinone)  has  been  investigated  by 
employing  a  Grignard  reagent,  as  it  has  the  advantage 
over  sodioraalonic  esters  of  adding  to  carbonyl  systems 
without  giving  rise  to  the  complicated  oxidation  re¬ 
actions  of  the  latter  (cf  A.,  1926,  836).  Magnesium 
phenyl  bromide  was  employed,  and,  in  common  with  all 
other  Grignard  reagents  tried,  gave  rise  to  oily  products 
amounting  to  80%  of  the  reaction  mixture*  It  is 
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suggested  that  a  mixture  of  stereoisomeric  products  is 
present  (cf.  A.,  1920,  713).  The  yield  and  nature  of  the 
products,  as  well  as  the  accompanying  colour  changes 
noted,  vary  with  the  order  of  addition  of  the  reagents 
in  ethereal  solution  and  the  amounts  of  reagent 
employed.  Mono-  or  di-additive  products  are 
obtained  according  to  whether  excess  of  duroquinone 
or  Grignard  reagent  is  employed.  The  metallic 
derivatives  on  decomposition  with  acid  yield  keto-enol 
tautomerides,  and  with  acetyl  chloride  stable  acetates 
are  formed.  Besides  1:  2-  and  1  :  4-additive  products, 
diphenyl,  hydro  duroquinone  and  its  diacetate  were 
normally  present  as  by-products.  From  equivalent 
quantities  of  the  reagents  were  obtained :  1-phenyl- 
2:3:5:  O-tetramethyl-A2 :  5 -oy  clohexadien  - 1  -  oG  4  -  one, 
m.  p.  203d,  which  does  not  react  with  semicar b azide, 
phenylhydrazine,  or  methyl  sulphate ;  3 •phenyl- 

2:3:5:  Qdetramethyl-A1 : 5-cyclohexadie?i-  l-oZ-4-one, 
m.  p.  150°,  mol.  wt,  264,  245  {acetate,  m.  p.  140°; 
methyl  ether,  m.  p.  115° ;  molecular  compound  with 
duroquinone,  m,  p.  95°,  and  the  tautomeride),  3 -phenyl- 
2:3:5:  $4etramethyl-A5-cycloheoce?ie-l  :  4-dione  (I), 
m.  p.  142°.  With  semicarbazide  the  last  gives  an 
isomeric  compound ,  m.  p.  62°,  also  obtained  on 
attempting  in  ethylation.  Oxidation  with  perman¬ 
ganate  in  acetone,  or  ozonisation  followed  by  decom¬ 
position  with  water  gave  an  acid,  m.  p.  170—172°, 
regarded  as  a-phenyl-a|3-dimethylsuccinic  acid,  whilst 
acetophenone  was  also  recognised.  A  molecular 
compound  of  duroquinone  with  a  monophenyl 
product  had  m.  p.  135°.  Using  excess  of  Grignard 
reagent  a  diphenyl  compound,  C22H2402,  obviously  a 
mixture,  m.  p.  115—197°,  was  obtained  (bromo- 
dcrivative,  m,  p.  163 — 104°)  which  on  acetylation 
gave  3  :  ^diphenyl-2  :  3  :  5  :  64etramethyl-Al : 4-cyclo- 
hexadime 4. :  i-diol  diet cet ate,  m.  p.  245°,  also  obtained 
by  further  treatment  of  (I)  with  Grignard  reagent  and 
acetylation.  J.  I).  Fulton. 

Sdareol,  the  principal  constituent  of  essence  of 
sage  {Salvia  sclarea)*  Y.  V olmar  and  A.  Jermstad 
(Compt.  rend.,  1928,  186,  783—785;  cf.  B.,  1928, 
284). — Sdareol,  O^H^Og,  b.  p.  182°/i  mm.,  [«]f? 
—6-12°  (in  alcohol),  is  probably  an  unsaturated 
tertiary  alcohol  of  the  cholesterol  group ;  it  gives  a  red 
colour  with  a  solution  of  trichloroacetic  acid  in  chloro¬ 
form,  or  with  concent  rat  eel  sulphuric  acid,  and  a  green 
colour  with  a  mixture  of  the  latter  reagent  and  acetic 
anhydride.  There  is  no  evidence  that  it  contains 
alkoxyl,  keto~,  or  phenolic  groups.  Whilst  very 
inert  towards  most  reagents,  it  is  oxidised  by  an 
acetone  solution  of  potassium  permanganate  to  a 
neutral  substance,  C17H30O2,  m.  p.  97°,  which  rapidly 
changes  to  a  resin,  and  sclareolic  add ,  C18H3502*C02H, 
m.  p.  160‘5°  {silver  salt  described),  wiiich  possesses 
a  blue  fluorescence  in  solutions  in  organic  solvents. 
Oxidation  of  sdareol  with  chromic  acid  yields  a  neutral 
substance,  C18H30O2,  m.  p.  125°.  G.  A.  C.  Gough. 

Catalytic  hydrogenation  o!  carotin,  L.  Zech- 
mejster,  L.  von  Cholnoky,  and  V.  Vrabely  (Ber., 
1928,  61.  [B],  566— 568) , — Carotin,  C40HS6,  readily 
absorbs  eleven  mols.  of  hydrogen  when  dissolved  in 
cyclohexane  or  ether  in  the  presence  of  spongy 
platinum ,  yielding  perky drocarot in,  C40Hig.  The  wax¬ 
like  product,  m.  p.  about  40°,  slowly  separates  from 


ethereal  solution  in  colourless  needles,  m.  p.  65°  (corr.). 
The  hydrogenated  compound  is  stable  towards 
halogen.  Carotin  must  h ence  have  mainly  an  aliphatic 
structure.  Decolorisation  of  carotin  occurs  before 
hydrogenation  is  complete.  II .  Wren. 

Refr active  and  dispersive  power  of  santonin 
and  of  some  of  its  isomerides  and  derivatives. 
I.  Santonin,  parasantonide,  and  «-  and  (3-meta¬ 
santonin.  G.  Bangui  (Gazzetta,  1928,  58,  77 — 
95). — Largely  a  summary  of  the  work  that  has  been 
done  on  refractivity  of  organic  substances  and  its 
application  to  the  structure  of  molecules.  The  various 
formulae  proposed  for  santonin  are  discussed.  The 
refractive  indices  and  densities  of  solutions  of  santonin 
and  of  its  derivatives  mentioned  above  in  chloroform 
have  been  determined.  It  is  stated  that  the  results 
agree  best  with  the  structural  formulae  for  santonin  put 
forward  by  Franceseoni  and  by  Angelo  and  Marini. 

O.  J.  Walker. 

Membranes  of  spores  and  pollen.  I.  Lyco- 
podium  clavatum,  L.  F.  Zetscke  and  K.  Huggler 
(Annalen,  1928,  461,  89— 108).— Extraction  of 

Lycopodium  clavatum  spores  with  acetic  acid  does  not 
remove  hydrocaffeic  acid  or  albumins  (cf.  A.,  1927, 
767) ;  these  are  removed,  however,  by  a  subsequent 
extraction  with  hydrochloric  acid  or  alkali.  Altern¬ 
atively,  they  may  be  removed  in  one  stage  by 
extraction  with  alkali.  The  membrane  remaining 
(25%  of  the  original  spores)  contains  no  lignin,  and 
when  treated  with  diacetylorthonitric  acid  gives  pure 
cellulose  (about  2%  of  the  crude  spores).  By  boiling 
the  crude  spores  with  5%  alkali  and  extracting  with 
alcohol  and  'water  (both  boiling)  a  residue  corre¬ 
sponding  with  23 — 25%  of  the  spores  is  obtained. 
This  after  prolonged  digestion  with  hydrochloric  acid, 
followed  by  boiling  with  5%  alkali,  affords  a  new 
brownish' -yellow  substance,  sporonin,  (C10H16O3)x. 
This  appears  to  be  a  chemical  individual,  since  the 
reactions  which  can  be  effected  with  it  are  reproducible 
with  great  exactness,  Sporonin  contains  1*26% 
OMe  and  forms  about  21%  of  the  crude  spores.  It  is 
insoluble  in  all  common  solvents,  contains  neither 
carbonyl  nor  carboxyl  groups,  and  is  very  stable 
towards  mineral  acids,  alkalis,  and  heat,  beginning  to 
decompose  first  at  300°.  When  heated  in  glycerol 
with  potassium  hydroxide,  it  affords  a nhydrosporonin, 
C90HmO3i.  Bromine  converts  sporonin  in  cold 
carbon  tetrachloride  into  bromosporonin  I,  whilst 
free  bromine  gives  bromosporonin  II.  These,  unlike 
sporonin,  are  not  readily  attacked  by  nitric  acid. 
Bromosporonin  I  is  converted  by  cold  alkali  into 
bromosporonin  III,  the  latter  being  brom mated  in 
carbon  tetrachloride  to  bromosporonin  IW  Hydrogen 
peroxide  oxidises  sporonin  in  glacial  acetic  acid 
solution  to  oxidmporonin,  C80HluO31,  or  Co0H148O31. 
Boiling  acetic  anhydride  converts  sporonin  into  a 
coni2>ound  containing  13%  Ac,  which,  however,  on 
hydrolysis  gives  a  substance  other  than  sporonin. 
Methyl  sulphate  and  alkali  transform  sporonin  into  a 
substance  containing  2*2%  OMe.  E.  E.  Turner. 

Pectin  substances.  Ill—' VII.  K.  Smolenski 
and  W.  Weostowska  (Rocz.  Ghem.,  1927,  7,  591— 
692). — III.  The  composition  of  beetroot  pectin  is 
given,  and  of  a  number  of  galacturonides  and  arabans, 
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extracted  by  various  methods  from  pectin.  These 
substances  contain  various  proportions  of  protein, 
hoxuronic  acids,  galactoside  and  galacturonide  groups, 
araban,  galactan,  m ethoxy-  and  acetoxy-groups,  and 
mineral  matter,  the  galactan  fraction  of  the  extract 
rising  as  more  energetic  methods  of  extraction  are 
applied. 

IV.  On  acid  hydrolysis  of  galacturonides  and 
araban,  the  acetic  acid  is  first  eliminated,  then  methyl 
alcohol,  then  araban  and  galactan,  and  finally  galact¬ 
uronide  groups.  Very  energetic  hydrolysis  yields  a 
strongly-reducing  polymeride  of  galacturonic  anhydride, 
(C6Hg06)w,  [a]D  +216°,  insoluble  in  75%  alcohol,  not 
possessing  acetoxy-  and  me th oxy-gr oups ,  free  from 
galactan,  and  containing  more  than  00%  of  galact¬ 
uronic  acid.  Among  the  products  of  hydrolysis  were 
found  galactose  and  arabinose,  the  latter  originating 
mainly  from  arabans,  which  part  from  them  arabinose 
groups  far  more  readily  than  do  galacturonides. 

V.  Alkaline  hydrolysis  eliminates  acetic  acid  and 
methyl  alcohol,  yielding  sodium  pectinate,  containing 
galacturonic  acid,  araban,  and  galactan  in  the  same 
proportions  as  the  original  galacturonide.  Sodium 
pectinate,  on  acidification,  loses  its  araban  and 
galactan  groups ;  thus  warming  for  4  hrs.  with 
sulphuric  acid  yields  polygalaciuronic  acid,  (C6H806)rt> 

a]D  +250°  (methyl  ester,  [a]D  +228°),  containing  more 
dian  90%  of  galacturonic  acid,  and  free  from  galactan. 
This  differs  from  the  above-mentioned  polymeride  of 
galacturonic  anhydride  in  its  smaller  solubility  in 
water,  in  not  reducing  Fehling’s  solution,  and  in 
optical  rotation. 

VI.  From  the  final  products  of  the  hydrolysis  of 
galacturonides  and  araban,  ol- galacturonic  acid  hydrate, 
p«H10O7,H2Q,  m.  p.  110—112°,  [oc]0  +49-9°,  was 
isolated.  This  has  a  reducing  power  of  80%  of  that 
of  galactose,  and  on  oxidation  with  nitric  acid  yields 
85%  of  the  quantity  of  mucie  acid  given  by  galactose. 
Further  hydrolytic  products  are  acetic  acid  amounting 
to  11 ’5%  of  simple  and  5 — 5*5%  of  compound 
galacturonide,  methyl  alcohol,  in  quantity  correspond¬ 
ing  with  5%  of  compound  and  7%  of  simple  galact¬ 
uronide,  a  small  quantity  of  glyoxylie  acid,  d-galact- 
ose,  and  Z-arabinose,  the  last-named  being  the  sole 
product  of  the  acid  hydrolysis  of  arabans.  Dextrose 
and  glycuronic  acid  are  not  found. 

VII.  The  following  are  the  probable  constituents  of 
beet  pectin  :  arabano-galacta?io-galacturonide}  a  poly¬ 
meride  of  the  calcium  magnesium  salt  of  the  mono- 
methyl  ester  of  arabo-galacto-acetyldigalaeturonic 
-acid,  (028H38022)n ;  araban -a,  (C5Hs04)„,  easily  dis¬ 
integrated  by  acid  hydrolysis;  araban-h,  difficultly 
hydrolysed  by  acids ;  a  degradation  product  of  the 
first- mentioned  substance ;  simple  galacturonide,  which 
is  a  polymeride  of  the  calcium  magnesium  salt  of  the 
methyl  ester  of  aeetyldigalaeturonic  acid,  (C15H10O13)4l 
and  finally  galactan,  (C6H10O5)n.  Alkaline  hydrolysis 
of  the  arabano-galactano-galacturonide  yields  pectinie 
acid,  {[C5H7O1-CO2H]2,(C6H10O5)-(C;H8O4)}„,  a 
poiymende  of  arabo-galacto-digalacturonic  acid, 
(Cs,sHajG21)?iy  whilst  alkaline  hydrolysis  of  the  simpler 
galacturonide  or  acid  hydrolysis  of  pectinie  acids  yields 
polygalacturonic  acid,  a  polymeride  of  digalacturonic 
acid,  t(C5H704«C02H}2]R)  or  (C12Hl0O12)fl. 

E.  Truszkowskx 


Oxidation  of  reactive  methylene  groups.  W. 
Teeibs  and  H.  Schmidt  (Ber.,  1928,  61,  [lij,  459-— 
465). — Hydrocarbons  containing  an  ethylenic  linking 
in  the  ring  are  oxidised  by  a  solution  of  chromium 
trioxide  in  acetic  anhydride  (carbon  tetrachloride  or 
other  suitable  diluent  may  be  employed  if  required) 
mainly  with  production  of  unsaturated  alcohols  and 
ketones,  the  methylene  group  vicinal  to  the  double 
linking  being  attacked.  In  spite  of  the  use  of  an 
excess  of  the  reagent,  a  portion  of  the  hydrocarbon 
remains  unattached,  whilst  another  portion  suffers 
further  oxidation.  Thus,  a-pinene  yields  verbenol  and 
verbenone,  whilst  carveol  and  carvone  arc  obtained 
from  dipentene.  cyc/oHexene  affords  cydohexoml 
and  an  unsat nrated  ketone.  1:2:3:  4-Tetrahydro- 
naphthalene  yields  1-keto-l  :  2  :  3  :  4  -  tetra  by  dr  ona  ph  - 
tlialene  and  the  corresponding  alcohol.  Terpineol 
gives  an  unsatu rated  glycol,  C10H18O2,  b.  p.  about 
I65°/20  mm.  With  terpenes  containing  a  hemicyclic 
double  linking,  oxidation  mainly  attacks  the 
linking  itself.  Thus  sabinene  and  sabinol  yield 
euminaldehyde,  fsopropylcycZohexenone,  and  cymene. 
Camphene  affords  camphenilone,  camplienilamalde- 
hyde,  and  eamphenilanic  acid.  Similarly,  fenclio- 
camphorone,  f ench enila naldehyde ,  and  fenehenilanic 
acid  are  obtained  from  a-fenchene.  0-Pinene  gives 
a  saturated  acid,  C10HlfiO2,  and  an  aldehyde.  Aa- 
Oetene  gives  octoic  acid,  (?)  a  ket-onic  aldehyde, 
C8H1402,  and  unsaturated  alcohols.  oc-Phellandrene 
affords  euminaldehyde,  unsatu  rated  alcohols,  C  jqHigO, 
and  cymene.  The  products  from  sabinene,  camphene, 
and  fenehene  are  similar  to  those  obtained  by  auto- 
oxidation.  H.  Wren*. 

Reimer-Tiemann  reaction  in  the  alicyclic 
series.  O.  Fernandez  (Anal.  Fis.  Quim.,  1928,  26, 
33 — 39). — If  substances  of  the  type  of  menthol  are 
first  treated  with  sodium,  a  reaction  takes  place  with 
chloroform  or  bromoform  in  the  cold  in  presence  of 
powdered  caustic  alkali.  Carbon  monoxide  is  evolved 
on  warming,  and  this  is  thought  to  be  evidence  of  the 
initial  formation  of  an  unstable  aldehyde.  The  final 
products  of  the  reactions  are  halogenated  compounds 
considered  to  be  dichloro-  or  dibromo-methyl  ethers. 
Menthol  yielded  ( ?)  dichloromethyl  mmthyl  ether,  b,  p. 
128°/14  mm.,  unsaponifiable  by  alkali,  and  not 
reduced  by  zinc  and  acid.  Borneol  and  terpineols 
yielded  impure  products  apparently  containing  small 
amounts  of  similar  compounds.  Benxovlacetone 
yielded  only  benzoic  acid  under  the  conditions  of 
reaction.  Ally!  alcohol  yielded  dibromomeihyi  allyl 
ether ,  b.  p.  90—1 10°/15  mm.  R.  K.  Callow. 

Constitution  of  Indian  turpentine  from  Pinas 
longifoliaf  Roxb.  IV.  P.  P.  Pill  ay  and  J.  L. 
Simonsen. — See  B.}  1928,  274. 

Genetic  relationships  in  the  sylvestrene  group. 
O.  Aschan  (Aimalen,  1928,  461,  1—26,  and  Svensk 
Kem.  Tidskr.,  1927,  39, 165—178).— Careful  fractional 
distillation  of  Finnish  pine  oil,  of  balsam  turpentine  oil 
which  had  previously  been  strong ly  superheated  with 
steam,  and  of  sulphate  }>  turpentine  oil  (sulphate- 
cellulose  manufacture)  showed  the  presence  of  the  two 
terpenes  isodiprene  and  pinonene.  The  former  has 
if  0-8561,  [a]g  +5-37°,  and«D  147536  and  is  apparent¬ 
ly,  identical  with  Simonsen  s  iV-earene  (J.O.S.,  1920, 
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117,  570  ;  1925, 127,  2494),  whilst  the  latter  is  appar¬ 
ently  A4-carene  (Simonsen,  loc .  cit.)  (oxidation  gives 
pinonic  acid).  The  pinonene  was  converted  into  a 
monohy dr och loride,  b.  p.  75 — S0°/11  mm.  (affording 
sylvestrene  when  boiled  with  aniline),  and  dipentene 
dihydrochloride.  Similarly,  the  isodiprene,  b.  p. 
167—170°,  gave  a  monohydrochloride,  b.  p.  80—85°/ 
10  mm.  (converted  by  boiling  aniline  into  sylvestrene), 
together  with  dipentene  dihvdrochloride.  The  nitros- 
ate  of  isodiprene  has  m.  p.  (taken  rapidly)  146°  (cf. 
Simonsen,  loc.  cit.,  1920). 

[With  L  Ivrohn.  1 — Diprene,  prepared  by  Asehan 
(A.?  1924,  i,  1212)  from  isoprene,  gives  a  dihydro¬ 
chloride  (m.  p.  now  given  as  52*5°),  which  is  identified 
as  that  of  sylvestrene  and  (1)  is  convertible  into  a 
ter  pin.  m.  p.  127°,  identical  with  Baeyer’s  terpin  from 
carves trene,  and  (2)  is  converted  by  a  boiling  acetic 
acid  solution  of  potassium  acetate  into  carvestrcne. 
Repetition  of  Baeyer’s  original  synthesis  of  carvestrene 
from  c  a  rone  showed  that  Baeyer’s  crude  carvestrene 
was  a  mixture,  from  which  a  definite  substance, 
re-named  earveprene,  b.  p.  183—186°,  has  been 
isolated.  Oarveprene  gives  the  same  dihydrobromide, 
m.  p.  48—49°,  as  diprene,  so  that  diprene  also  is  a 
meia~ cymene  derivative. 

The  author  concludes  (cf.  Simonsen,  1925)  that 
sylvestrene  is  formed  as  a  result  of  the  treatment  to 
which  turpentine  oils  are  submitted  and  is  not 
necessarily  an  original  constituent  of  the  natural  oil. 
The  matters  referred  to  in  the  title  are  discussed 
briefly.  E.  E.  Turner. 

Products  of  the  addition  of  chlorine  and 
bromine  to  pinene  and  their  de-chlorination. 
I.  L.  Kondakov  (Ber.,  1928,  61,  [J3],  479—481; 
cf.  A,,  1905,  i,  798). — A  theoretical  comment  on  the 
work  of  Asehan  (this  vol,  298).  H.  Wren. 

Campherol.  T.  As  akin  a  and  M.  Ism  date  (Ber., 

1928, 61,  [£],  533 — 536). — Campherol,  m.p.  216—217°, 

[a]K  +38*9°  in  ethyl  alcohol,  present  as  the  glycuronic 

acid  derivative  in  the  urine  of  dogs  to  which  camphor 

has  been  administered  and  isolated  therefrom  bv 

1/ 

hydrolysis  with  hydrochloric  or  sulphuric  acid,  is 
reduced  by  sodium  amalgam  and  water  to  camphor  in 
satisfactory  yield,  but  when  oxidised  with  nitric  acid 
gives  only  small  amounts  of  camphoric  acid.  The 
camphorquinone  derived  from  it  by  treatment  with 
dichromate  in  glacial  acetic  acid  is  a  mixture  of 
isomerides,  one  of  which  affords  camphoric  acid  when 
oxidised  with  hydrogen  peroxide  in  alkaline  solution, 
whereas  the  other  remains  intact  and  is  identified  as 
5-ketocamphor.  Campherol  is  therefore  a  mixture  of 
3-  and  5-hydroxvcamphor  (cf.  Magnus-Levv,  A., 
1907.  i,  228),  *  ‘  “  H.  Wren, 

Reaction  ^  of  caryophyllene,  I).  T.  Gibson 
(J.C.S.,  1928,  750 — 1 751). — ' When  caryophyllene  is 
treated  with  a  solution  of  ethyl  dfazoacetate  in 
caryophyllene  in  presence  of  finely-divided  copper  at 
180—200°.  there  is  formed  a  cyclopropane  ester  (cf. 
Deussen,  this  vol.  70),  hydrolysed  by  alcoholic  potass¬ 
ium  hydroxide  to  the  corresponding  acid, 

^  16^25  111  •  P*  lb5v,  [a]si6i  — 40  in  alcohol. 

The  presence  of  caryophyllene  in  supa  oil  (B.,  1927, 
172)  is  demonstrated  bv  this  reaction. 

H.  Burton. 


Cyclic  derivatives  of  acetonedicarboxylic  acid. 
II.  J.  Litynski  and  R.  Maeaohowski  (Rocz. 
Cliem.,  1927,  7,  579 — 584). — Methylation  of  4  :  6-di- 
hydroxy-  a- pyrone  by  means  of  diazo methane  yields 
4  :  ($-dimethoxij- x-pyrone9  in.  p.  105*5 — 108°,  which  on 
heating  with  methyl  alcohol  yields  dimethyl  | %-methoxy- 
glutaconale ,  b.  p.  138°/18  mm.  The  monomethyl deriv¬ 
ative  was  obtained  as  follows  :  6-hydroxy-4-acetoxy- 
a-pyrone  yielded  on  methylation  G-meth oxy-^-acetoxy- 
a -pyrone,  in.  p.  00 — 07°,  which  on  hydrolysis  gave 
4 - hydrox ih 0 -meth oxy- a- pvro n e ,  m.  p.  146 — 147*5°. 

R.  Truszkowski. 

Behaviour  of  dixanthylene  when  heated.  A. 
ScnoNBERG  and  O.  SciruTz  (Ber.,  1928,  61,  [B],  478 — 
479). — Dixanthylene  is  colourless  at  the  temperature 
of  liquid  air,  pale  yellow  with  a  greenish  tinge  at  the 
ordinary  temperature,  and  green  at  280°,  It  melts 
to  a  dark  greenish-blue  liquid.  Its  behaviour  is  thus 
analogous  to  that  of  dian throne.  Wi  zinger’s  hypo¬ 
thesis  (A.,  1927,  704)  that  the  behaviour  of  the  latter 
substance  is  dependent  on  the  presence  of  the  carbonyl 
group  is  therefore  doubtful.  H.  Wren. 

Absorption  spectra  of  fluorescein!  fluoran,  and 
related  compounds.  W.  R.  Orndorff,  R.  C. 
Gibbs,  and  C.  V.  Shapiro  (J.  Amer.  Chem.  Soc.,  1928, 
50,  819—828 ;  cf.  A.,  1926,  884).— The  red  and  yellow 
forms  of  fluorescein  (A.,  1927,  671)  have  identical 
absorption  spectra  in  neutral  alcoholic  solution.  Both 
forms  are  qeinonoid,  since  their  absorption  curves  differ 
entirely  from  those  of  lactonoid  compounds  such  as 
fluoran,  3 : 6-dichlorofluoran,  and  fluorescein  diacetate, 
the  absorption  curves  of  which  resemble  one  another. 
The  absorption  spectra  of  fluorescein  in  75%  formic 
acid,  93%  sulphuric  acid .  and  in  an  alcoholic  solution 
of  hydrogen  chloride  are  all  very  similar,  probably 
owing  to  salt  formation  in  each  case.  In  alcoholic 
solution  with  1  mol.  of  potassium  hydroxide  the 
absorption  is  similar  to  that  in  neutral  solution,  but 
excess  of  reagent  causes  a  marked  change  in  absorption, 
owing  to  formation  of  the  dipotassium  salt.  In  33% 
aqueous  potassium  hydroxide  fluorescein  gives  an 
orange  solution  which  changes  to  purple  and  finally  to 
pink  on  long  keeping.  The  absorption  alters  during 
these  colour  changes  (cf,  Baeyer,  A.,  1910,  i,  249), 
which  are  attributed  to  (i)  opening  of  pyrone  ring,  (ii) 
possible  production  of  carbinol  followed  by  further 
disruption.  A.  McGookin. 

jf ~Hy droxypr oline  and  I-proline.  J.  _  Kapf- 
kammer  and  R.  Eok  (Z.  physiol.  Chem.,  1927,  170, 
294—312). — Z- Hydroxy  proline  and  Z- proline  are  precip¬ 
itated  by  Reinecke’s  salt  (ef.  Terada,  this  vol.,  542) 
from  hydrolysed  gelatin  solution  from  which  arginine 
has  been  removed  as  flavianate.  The  precipitated 
salts  are  shaken  with  warm  copper  sulphate  solution 
through  which  sulphur  dioxide  is  passed  and  the 
cuprous  “  Reineckate  * '  is  removed  by  filtration. 
The  filtrate,  after  being  freed  from  thiocyanate  and 
chromium,  is  evaporated  to  dryness  in  a  vacuum ; 
/-proline  is  extracted  with  absolute  alcohol,  leaving 
Z-hydroxyproline  undissolved.  From  200  g.  of 
gelatin  are  thus  obtained  172  g.  of  mixed  Reineck- 
ates,”  giving  7*5  g.  of  pure  Z-proline,  [a]20  — 84*9’" 
(in  water),  — 95*2°  (in  alkali),  —54*5°  (in  hydrochloric 
acid)  [picrate,  m,  p.  152  —  154°;  “  Reineckate ” 
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C5H902H>C4H7NcS4Cr?  m,  p.  199°  (decomp.)]>  and 
14  g.  of  Z-hydroxyprol ine,  [a]fj  —80*6°  (in  water; 
[hydrochloride,  decomp,  above  190°;  jp/crafe,  m.  p. 
188°;  Reineckatc,”  m.  p.  248°  (decomp,)], 

J-Proline,  unlike  Miydroxy  pro  line,  in  alcoholic 
solution  gives,  with  cadmium  chloride,  a  precipitate 
of  a  double  compound s  05H9G2N,CdCI2)H2Q ;  the 
copper  salt,  010Hl8O4N2Cu,  pdohimerndphonyl  deriv¬ 
ative,  nn  p.  130 — 133°,  and  2 ;  4-dmitropJienyl 
derivative,  m,  p.  136%  are  also  described.  The 
preparation  of  Reinecke’s  salt,  NH4[Cr(SCN)(1(NH3)2], 
is  detailed.  Cl  Hollins." 

Condensation  of  pyruvic  acid  with  amines  and 
aldehydes.  II.  S.  Weil  and  (Mlle.)  F.  Gold- 
hero  (Rocz.  Chem.,  1927,  7,  585 — 590 ) . — Prolonged 
boiling  in  alcoholic  solution  of  a  mixture  of  pyruvic 
acid,  ethyl  p-ammobenzoate,  and  benzaldehyde  yields 
4  -  p -mrbdhoxyplmiylvmino  -  2  -  phenyl  -  1  -  p  -  carbethoxy- 
ph enyb5~keiopyrrolidinei  m.  p.  203 — 204°,  together 
with  some  2-phenyl- 1 -p-earbethoxy  phenyl -4  :  5-di~ 
ketopyrrol  idine,  which  also  yields  the  above  product 
on  condensation  with  ethyl  p-aminobenzoate.  By 
varying  the  aldehyde  used  in  the  above  reaction,  the 
following  products  were  obtained  :  with  vanillin, 
4  -p-  c« rboxyethylphenyU mino-2 - ( 3  -  mdhoxy  -  4  -  hydroxy  - 
■phenyiyi -p-rnrhellioxyplirnyhS-ketopyrrolidiWi  m.  p. 
159°  ’  with  piperonal,  the  corresponding  2-(3':4'* 
methylewdioxyphenyl)  derivative,  in.  p.  219°,  together 
with  the  diketo- derivative,  m,  p.  156— 157°;  with 
sa  1  icy  la  ldehy  de ,  the  corresponding  2-o -hydroxy phenyl 
derivative,  m.  p.  219%  and  with  p-dimethylamino- 
benzaldehyde  the  corresponding  2-p -dimefhylamino- 
phenyl  derivative,  m.  p.  176°.  R.  Truszkowski. 

Action  of  ac-di-iodo-n-hexane  on  amines.  A. 
Muller  and  E.  Mo LZ  (Ber.,  1928,  61,  [B\  570—574). 
— a?-Di-iodo-« -hexane,  b.  p.  141— 142°/10  mm.,  is 
prepared  in  73%  yield  by  the  action  of  red  phos¬ 
phorus  and  iodine  on  n-hexane-ot£-diol,  obtained  by 
reduction  of  methyl  adipate  with  sodium  and  alcohol 
It  is  converted  by  methylamine  into  A-methylhexa- 
methyleneim i ne,  identified  by  direct  comparison  of 
the  met hiod ides,  m.  p.  265°  (corr. ;  slight  decomp.), 
and  the  corresponding  chloroplatinatc,  m.  p.  233° 
(corr.;  decomp.),  with  those  of  the  products  derived 
from  a£-dibromo-H- hexane  and  p- toluenes ulph on- 
amide  (Muller  and  Sauer  wa  Id,  this  vol.,  43).  Yon 
Braun’s  conception  of  the  product  as  a  derivative 
of  ot-pipecoline  therefore  recpiires  correction.  NN- 
Bimethyl-a-pipecolinium  chloroplatinate  decomposes 
at  246°  instead  of  at  222%  as  recorded  by  von  Braun 
l A.,  1920,  i,  821).  Ring  contraction  therefore  does 
not  occur  during  the  action  of  a£-di- iodo-?i-hexane 
on  methylamine.  Similarly,  a£-di-iodo-?L hexane  and 
piperidine  afford  hexamethylenepiperidinium  iodide, 

1  CH2]6>NI<[CH2]5?  m.p.  273°  (corr. ;  slight  decomp.), 
tnc  constitution  of  which  if  confirmed  by  its  formation 
from  hexamethyleneimine  and  ae-di-iodo-oi-pentane. 
On  the  other  hand,  ae-di dodo-?! -pentane  and  a-pipecol- 
me  afford  2-meikylpenta  meth  ulenepi  per  Minium  iodide . 
m.  p.  268°,  H.  Week. 

Oxidation  of  A7-ben^oylhexamethyleneimine. 
A  Muller  [with  H,  Clostermeyer]  (Ber.,  1928, 
y 1 5  568 — 57 0).— A -Benzoy lhexa  met hylenei mine 

,s  °xidised  by  potassium  permanganate  in  water  at 


50°  to  e-benzamido-tt-hexoie  acid,  m.  p.  80—81° 
(corr.),  in  44%  yield,  thus  confirming  the  constitution 
assigned  to  the  base  (this  vol.,  43)*  H.  Wren. 

Manufacture  of  isatins  and  A^arylsulphonyl 
derivatives  thereof.  I.  G.  Farbenind.  A.-G.— 
See  B.,  1928,  224. 

Stereoisomerism  in  polycyclic  systems.  IV. 
Two  stereoisomer  ides  of  2  :  3  :  4  :  5  : 12  : 13- 
hexahydroquinindene.  W,  EL  Perkin,  jun.,  and 
S.  G.  P.  Plant  (J.C.S.,  1928,  639—646;  ef.  this 
vol.,  72). — Elimination  of  carbon  dioxide  from  2  :  3- 
dihy  dr  oqui  n i nde ne - 1 2 -car b oxy J i c  acid,  m.  p.  297° 
(decomp.)  (lit.  277—278°),  yields  2  :  3-dihydroquin- 
indene,  which  is  reduced  by  tin  and  hydrochloric 
acid  in  aqueous-alcoholic  solution,  giving  a  mixture 
of  the  two  stereoisomeric  2  ;  3  :  4  :  5  :  12  :  13-heoca- 
h ydroquinindmes  (A),  m.  p.  67"'  [acetyl  derivative, 
m.  p.  102° ;  benzoyl  derivative,  m.  p.  174'  ;  picrate, 
m.  p.  193°  (decomp.)],  and  (B),  an  oil,  b.  p.  284° /702 
mm.  (acetyl  derivative,  m.  p.  87" ;  benzoyl  derivative, 
m.  p.  161° ;  picratc,  m.  p.  158°).  The  proportion 
of  (A)  to  (B)  is  about  1  to  3.  When  2  :  3-dihydro- 
quinindene  is  reduced  electrolytically,  the  proportion 
of  (A)  to  (B)  is  about  1  to  12.  No  conclusive  evidence 
as  to  which  is  the  as-  and  which  the  (ran  sdsomeride 
is  available.  The  existence  of  the  two  modifications 
can  be  accounted  for  by  the  Sachse-Mohr  theory  of 
multi  planar  rings.  The  influence  of  the  strain  con¬ 
ditions  existing  in  the  two  molecules  on  their  relative 
amounts  of  formation  is  considered.  The  experi¬ 
mental  results  are  in  accordance  with  the  deductions 
which  can  be  drawn  from  the  space-models. 

M.  Clark. 

Preparation  of  pyridine  derivatives  [iododi- 
chlorides]  etc.  Beuts.  Gold-  xl  Silber-Scheide- 
anstalt. — See  R,,  1928,  244. 

Action  of  ethoxy  acetyl  chloride  on  magnesyl 
pyrroles.  A.  Sanna  and  G.  Odessa  (Gazzetta, 
1928,  58,  121— -127).— Magnesium  2-pyrryl  iodide 
reacts  in  ether  with  ethoxyaeetvl  chloride  to  give 
2 -ethoxyacetylpyrrole,  b.  p.  173°/10  mm.  ( phenyl « 
hydrazone,  m,  p.  163°) ;  3-magnesium  2-methylindolyl 
iodide  similarly  yields  3 -ethozyaceiyl- 2 -methyl indolt , 
in.  p.  157°  (phenylhydrazone,  m.  p.  90°),  and  mag¬ 
nesium  carbazvl  iodide  yields  N -etfioxyaceiyha rbazoh , 
m.  p.  70b  v  "  R  W.  W  ion  all. 

Compound  of  d-alanyBI-tryptophan  with 
(f-alanyl-i-tryptophan  anhydride,  E.  Abder- 
halden  and  H.  Sickel  (Z.  physiol.  Cliem.,  1927,  171, 
93 — 100). — -During  the  preparation  of  d-alanyl-/- 
tryptophan  by  warming  d-bromopropionvl-btrypto- 
phan  with  ammonia,  a  substance  was  isolated  which 
appears  to  be  the  compound,  1  dipeptide  +  1  an¬ 
hydride,  decolorising  at  270%  m.  p.,  after  sintering, 
2801  It  contains  no  free  amino-group.  It  has  a 
mol.  wfc.  corresponding  with  the  double  molecule.  A 
mixture  of  molecular  equivalents  of  the  di  pep  tide  and 
the  anhydride  gives  an  absorption  in  the  ultra-violet 
very  similar  to,  but  not  quite  identical  with  that  of 
the  compound.  The  optical  rotatory  power  of  the 
mixture  is  also  slightly  different  from  that  of  the 
compound.  By  boiling  in  methyl-alcoholic  solution 
the  compound  is  quantitatively  transformed  into  the 
anhydride.  D,  H\a\  . 
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Preparation  of  quinoline  derivatives.  I.  G, 
Farbentnd. — See  B.,  1928,  244, 

Quinoline  derivatives.  Vlf.  4- Amino-2” 
plienylqminoline  derivatives.  H,  John  [with.  E. 
Wunsciie]  (J.  pr.  Chein.,  1928,  [ii],  118,  303 — 313). 
— The  following  derivatives  of  2 -phenylqu  incline 
have  been  obtained  by  condensing  4-chloro-2-phenyl- 
quinolinc  (Wenzel.,  A.,  1895,  i,  70)  with  the  appro¬ 
priate  amine  in  a  sealed  tube  at  the  temperature 
given  in  parentheses  :  4-dii$oamylamino-  (150 — 160°), 
in,  p.  61°;  4 -aniline-  (180—200°),  m.  p.  182°  ( picrate , 
m.  p.  233—234°);  4-p -toluidino-  (200—210°),  m.  p. 
173°  (ethiodide,  m.  p.  219°);  4-m-4 '-xylidino-  (200— 
210°),  m.  p.  151°  (picrate,  m.  p.  237°);  4 -^-cumidino- 
(180—200°),  in.  p.  188s;  4 -a-nagdithylamino-  (170— 
210°),  m.  p.  177—178°  ( picrate ,  ra.  p.  246°);  4-p- 
naphthylamino-  (180—200°),  m.  p.  185°  (picrate,  m.  p. 
219°),  and  4 -henzylamino-  (180—190°),  m.  p.  147'"' 
(picrate,  m.  p.  241°).  The  ch loro -derivative  gives 
with  o-  (230°)  and  p-  (180—200°)  anisidines,  sub¬ 
stances,  m.  p.  279°  and  183°,  respectively;  with 
4-amino-2-phenylqiiinolino  hydrochloride  (240°),  di- 
2-phenyl- 4 - q uinohylamine ,  m.  p.  253*5°,  and  with 
hydrazine  ( 1 50—1 60°),  2 -phenyl-4- qu in olylhydrazine , 
m.  p.  143°  (acetyl  derivative,  ra.  p.  184— 1S5°),  from 
which  benzaldehyde-2-phenylA-quinolylhydrazone,  m.  p. 
151°,  sintering  from  100°  ( picrate ,  m.  p.  256°),  and 
acetophenone-2- phenyl  A-qinnolylhydrazone,  m.  p.  195 — 
196°  ( pkmie ,  m,  p.  112°),  are  prepared.  The  hydro  - 
chlorides ,  sulphates,  mercurichlorides,  chromates ,  ferro- 
cyanides,  and  per  iodides  of  the  above  bases  are- 
described.  H,  E.  F.  Notton. 

Tautomerism  in  the  pyridine  series.  Di- 
phenylpyridylme thane  and  its  derivatives.  A.  E. 
TscniTSCHiBABiN  and  S.  W.  Renevolenskaja  (Ber., 
1928,  61,  [jB],  547 — 555) . — Phenyl  2-pyridyl  ketone 
is  converted  by  magnesium  phenyl  bromide  in 
ethereal  solution  into  diphenyl -2-py ridy lea rhinol,  m.  p. 
105°  [chloroplatinate  (+2H.>0);  picrate,  m,  p.  173° 
(decomp.)],  which  is  reduced  by  hydriodic  acid  in 
glacial  acetic  acid  to  d iph enyl-2 -pyr idylmeih ane,  in.  p. 
63°  [chloroplatinate,  m.  p.  182°  (decomp.) ;  picrate, 
m.  p.  172°].  Diphenyl-2-pyridyhnethane  methiodide, 
in.  p.  222 — 224°,  is  transformed  by  concentrated 
alkali  hydroxide  into  1  -methylpyrid-2-ontdiphenyl - 
met  hide,  dark  red  dish -violet  needles,  m.  p.  147°, 
soluble  in  "water  to  a  strongly  alkaline  solution ;  the 
presence  of  the  phenyl  groups  facilitates  the  pro¬ 
duction  of  the  pyridonemethide  and  enhances  its 
stability.  DiphenylA-pyridylcarbinol,  m.  p,  235° 
[chloroplatinate,  m,  p,  203°;  picrate,  m.  p.  101—103° 
(decomp.),  prepared  analogously  from  phenyl  4-pyridyl 
ketone,  differs  in  an  unexplained  manner  from  the 
compound,  m.  p.  20 3 '7  described  previously.  Both 
carbinols  arc  stable  towards  air  and  potassium  per¬ 
manganate,  so  that  the  possibility  that  the  phenyl 
groups  in  one  of  them  have  suffered  oxidation  (by 
air)  with  production  of  a  fluorene  derivative  appears 
excluded.  The  carbinoL  m.  p.  235°,  is  reduced  to 
diphemjlA-pyridyhmiliane ,  m.  p.  125°  (chloroplatinate, 
m.  p.  201°  after  darkening ;  picrate,  m.  p.  172°), 
whereas  that  of  m,  p.  203°  affords  diphenyl  A-puridyl- 
metkane,  m.  p.  Ill — 11 2°.  DiphenylA-pyr  idyl- 
methane  methiodide,  m.  p.  159—161°  (from  the  base, 


m.  p.  125°),  is  converted  into  1-methylpyridA-onedi- 
phenylmethide,  m.  p.  113°.  H.  Wren. 

Dyes  derived  from  quinoline-2  :  3  :  4-tricarb- 
oxylic  acid.  J.  D.  Tjbwari  and  S.  Dutt  (J. 
Indian  Chcm.  Soe.,  1928,  5,  59—02;  see  also  A., 

1927,  969,  1006). —  Quinoline-2  :  3  :  4 -tricarboxylic 

acid  condenses  with  phenols  either  alone  or  in  the 
presence  of  stannic  chloride  or  sulphuric  acid  to  give 
the  following  dyes  of  the  phthalein  type  :  phenol-, 
in.  p.  above  280°;  resorcinol-,  m.  p.  194°  (yellowish- 
green  fluorescence) ;  phloroglucinol-,  m.  p.  above  280° ; 
pyrogallol-,  m.  p.  above  280° ;  m-diethylaminophenoh 
m.  p.  220°  (brown  fluorescence) ;  m-phenylenediamine- 
quinoline- 2  :  3  :  4 - tricarboxyle in ,  m.  p.  above  280° 
(green  fluorescence).  The  dyes  are  probably  pro¬ 
duced  by  condensation  of  the  phenol  with  the  oxygen 
atom  of  the  3 -carbon  in  the  intermediate  anhydride. 

G.  A.  0.  Gough. 

New  transformations  of  indolenines  [indeno- 
4-indolines]  and  indolinols  [dihydroindeno- 
indolines].  H.  Leuchs  (with  D.  Piiilpott,  P. 
Sander,  A.  Heller,  and  H.  Kohler]  (Annalen, 

1928,  461,  27 — 46) . — 2-Ethyl- 1  -hydrindone  affords 
a  phenyl  by  draz  one  which  is  converted  by  boiling 
alcoholic  zinc  chloride  into  the  zincichloride, 
(CjyH] 5N)2,ZnCl2,  of  lo-ethylmdenop-indoline  (I;  R= 
Et).  The  latter  has  h.  p.  202— 204°/ 14  mm.,  and 
(+4H20),  m.  p,  79—80°  (efferv.  at  150°)  [ hydro - 
chloride ,  m.  p.  124—126°  (decomp.) ;  picrate ,  m.  p. 
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173 — 175°],  and  is  converted  by  acetic  anhydride 
and  sodium  acetate  at  100°  into  1  -acetoxyS-acetyl-Vo- 
ethyl-1  :  Ib-dihydroindmoindoline  (II ;  R=Ac,  R'  = 
OAe,  R//=Et),  m.  p.  125 — 126°.  The  latter  is  trans¬ 
formed  (1)  by  boiling  methyl  alcohol  into  7 -methoxy- 
G-acetyl-li -ethyl-7  :  Vo-dihydroindenoindoline  (II ;  R= 
Ac,  R'=OMe,  R"=Et),  m.  p.  105°,  (2)  by  warm 
hydrochloric-acetic  acid  into  the  corresponding 
7 -hydroxy -compound  (II;  R=Ac,  R/=OH,  R"=Et), 
in.  p.  159 — 161°,  unaffected  by  diazomethane  or 
acetic  anhydride,  and  (3)  by  methyl -alcoholic  am¬ 
monia  at  100°  into  the  corresponding  7 -amino- -com¬ 
pound  (II;  R=Ac,  R'=NH2,  R"=Et),  m.  p.  138— 
139°.  Benzoic  anhydride  converts  15-ethylindeno- 
^-indoline  into  l-henzoyloxy-ft-benzoyl-lo-etliyl-l  ;  15- 
dihydroindmo indolinc  (as  II),  m.  p.  170—181°  when 
slowly  heated.  From  this  compound  are  obtained, 
by  methods  similar  to  those  detailed  above,  the 

7 -methoxy -ft -benzoyl  compound,  m,  p.  125 — 126°,  the 
1 -hydroxy - 6 - 6a n zoyl  compound,  m.  p.  145-5—146*5°, 
and  the  7 -amino-6  benzoyl  compound,  in.  p.  130° 
(hydrochloride,  m.  p.  231—233°).  The  ethylindeno- 
Qjq  tif-indoline  is  converted  by 

phthalic  anhydride  at  160° 
into  the  phthaloyl  compound 

(III),  m.  p.  200—201°,  which 

is  unaffected  by  boiling  methyl 
u  alcohol  or  by  acetic-hydro- 

*  *  chloric  acid  at  100°.  Methyl- 

alcoholic  ammonia  converts  the  ethylindeno-^- 
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indoline  into  7  -  amino  - 15  •  ethyl  -  7  :  15  -  dihydro- 
indenoindoline  (II ;  R=H,  R'=:NH2,  R/'=Et)}  m.  p. 
(+H20)  95°  (loss  of  NH3;  sinters  at  85').  This 
substance  gives  ammonium  chloride  when  treated 
in  chloroform  with  hydrogen  chloride.  Reduction 
of  ethyl  indeno-^- indoline  affords  \5-ethyl-i  :  1 5-di- 
hyd ro inde no i nd ol in e ,  pale  green,  m.  p.  101 — 102 
{hydrochloride y  decomp.  230—233°;  jncrate,  m.  p. 
115°  and  170—172°;  $ -acetyl  derivative,  m.  p.  128°). 

By  methods  similar  to  the  above,  2 -phenyl  - 1  -liydr- 
indone  is  converted  into  1 5 -phenyiind eno ndoline 
(1 ;  R — Ph),  rn.  p,  182 — 183°,  sintering  at  178°  [hydrate ; 
hydrochloride;  pier  ate,  m.  p.  185—186°  (decomp.)  or 
115°],  7  -  acetoxy  -  6  -  acetyl  - 15 -phenyl  -  7  :  15- dihydro  - 

indenoindoline ,  m.  p.  168°,  and  the  corresponding 
7 -methoxy -5-acetyl  (m.  p.  160—161°)  and  7  -hydroxy  - 
5-acetyl  (m.  p.  183—184°)  compounds.  The  phenyl  - 
indoline  combines  with  ammonia  to  give  1  -amino-\5- 
phenyl-1  :  \5-di  hydro  hide  no  i  ndol  i  ne ,  m.  p.  145°  (loss 
of  NH3),  and  with  phenyl  hydrazine  to  give  the  corre¬ 
sponding  l-phenylhydrazino-derivatiYe,  m.  p.  224 — 
226°,  also  formed  by  heating  phenylhydrindone  with 
phenylhydrazine  at  140—150°. 

The  compounds  obtained  previously  from  2-bcnzyl- 
1-hydrindone  (A.,  1913,  i,  855 ;  1925,  i,  1281)  are 
not  derivatives  of  fom-indenoqu incline  as  formerly 
supposed,  but  arc  strictly  analogous  to  those  de¬ 
scribed  above.  Thus,  the  diacetyl  compound, 
C2fiH2303N  (1925),  is  1  -acetoxy -5-acetyl-\o-benzyl-l  :  15- 
d  i  hydro  indenoindoline  (II ;  R=Ac,  R'  =  OAc,  R" — 
CHoPh),  convertible  into  the  7 -amino -5 -acetyl  com¬ 
pound,  m,  p.,  when  taken  rapidly,  118 — 120°  (sinters 
and  decomp.)  (hydrate  ?)  or  147—148° ;  the  amino- 
compound  is  accompanied  by  some  7 -hydroxy -6-acetyl- 
compound,  m.  p.  198°  {acetyl  derivative,  m.  p.  174°). 

The  previously  described  dibenzoyl  compound, 
C36H27OsN,  is  converted  by  method-alcoholic  ammonia 
into  the  7 -ammo-6 -benzoyl  compound,  in.  p.  219— 
220°,  which  on  benzoylation  gives  the  1  -benzamid  0-5- 
benzoyl  compound,  m.  p.  255 — 258°. 

The  previously  described  base,  C22H17N,  i.e.t 
15 -benxylhideno-ifi-indoline  (I ;  R=CH2Ph)  as  it  is  now 
identified,  forms  a  methiodide,  m.  p.  165 — 168  (de¬ 
comp,),  converted  by  silver  carbonate  in  acetone  into 
7  -  hydroxy  **  6  -  methyl  -15 -be  nzyl  -  7  :  15-d  ihyd  ro  i  n  den  o  - 
indoline,  m.  p.  147—148°.  The  hydrochloride  of  the 
C22H17N  base  reacts  (1 )  with  aqueous  sodium  hydrogen 
sulphite  to  give  sodium  \5-benzyl-l  :  15 -dihydro- 
indenoindoline-1  -sulphonate  (II;  R=H,  R'=S03Na, 
Rf/=CH2Pli),  m.  p.  115—120°  (efferv.),  and  (2)  with 
methyl-alcoholic  ammonia  to  give  1  -amino -\5-benzyl- 
7  :  15 -dihydroindenoindoline,  m.  p.  124°,  or  (+MeOH) 
110—115°  (efferv, ;  NH3  loss),  or  (from  ether  or 
light  .  petroleum)  100 — i05°  (decomp.).  Hydrogen 
chloride  or  picric  acid  regenerates  the  base  C22H17N 
from  the  amino-compound .  The  hydrochloride  of 
the  base  C22H17N  is  partly  converted  by  hydrazine 
1 100™  in  methyl  alcohol)  into  the  expected  7 -hydrazino- 
compound,  and  when  reduced  gives  15-benzyl-l  :  15- 
dihydroindenoi ndo l ine ,  m.  p.  85—86°  ( picraie ,  m.  p. 
184’';  5-aceiyl  derivative,  m.  p,  85 — 86°,  efferv.  at 
100  ),  which  with  diazomethane  affords  the  6 -methyl 
derivative,  m.  p,  81°  ( picraie ,  m.  p.  166—170°,  sinter¬ 
ing  at  155°). 

Ring  homologues  of  some  of  the  above  compounds 
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have  been  obtained  from  l-keto-2 -benzyl tetrahydro- 
naphthalene.  Boiling  hydrochloric  acid  converts  the 
tarry  phenylliydrazone  of  the  latter  into  the  hydro- 

chloride ,  m.  p.  194—196°  (de- 
ft  Sj]  comp.),  of  ^-benzyl-5  : 1 -dihydro- 
y\  A\  k  A  /  « 3 - naphth  i ndol i ne  (IV;  R= 
fv/  CH2Ph),  m.  p.  104 — 106°  [picraie, 

\™A--bCR  (Jjh n  m.  p.  180—182°  (decomp.)], 
^  \  -*/  ‘  which  is  unaffected  by  phenyl - 

(IV.)  UH2  hydrazine  at  130°,  or  by  acetic 

or  benzoic  anhydride,  but  is 
reducible  to  8 -benzyl-5  :  7  :  15  :  15-tet  rahydro  *  a  Jh  naph  th  - 
tjs-indoline ,  m.  p.  84—86°  ( picrate ,  in.  p.  179 — 181°). 

Di-8-phenylethylmalonic  acid  (A.,  1924,  i,  972) 
decomposes  normally  to  give  di-$ -ph enylethyla cetic 
acid,  m.  p.  49—50°,  The  amide ,  m.  p.  164 — 165°,  of 
the  latter,  was  obtained  during  the  purification  of 
l-keto-2-^  -phenylelkyltet  rahydro  naph  thalene ,  !>.  p.  232— 
234°/12  mm.  ( semicarbazone ,  m.  p.  166 — 167 J ; 
phenylliydrazone ,  m.  p.  98°).  This  ketone,  prepared 
by  the  action  of  phosphorus  pentachloride  on  the 
acetic  acid  derivative  (cf.  this  vol . ,  287),  has  been 
converted  into  8-B -phenyleihyl-5  :  7 -dihydro- a$-naphth- 
ifi-indoline,  not  obtained  pure  [ hydrochloride ,  m.  p. 
215—223°  (decomp.) ;  picrate,  in.  p.  170 — 171°],  and 
not  reacting  with  phenylhydrazine  or  with  acetic  or 
benzoic  anhydride.  E.  E.  Turner. 


Internally  complex  salts  of  the  di-indyl-  and 
dipyrryl-methenes .  I.  Constitution  of  Kunz’s 
di -indy  lme  thene -copper  compound.  O.  Schmitz- 
Dumont  and  E.  Motzkus  (Ber.,  1928,  61,  [B]}  580— 
586). — Evidence  Is  adduced  in  favour  of  the  view 
that  the  product  of  the  action  of  copper  acetate  on 
2-methylindolyl-2'~methylindolenemethaiie  (Kunz, 
A.,  1925,  i,  1318)  is  a  true  copper  salt  containing 
univalent  metal.  It  may  therefore  be  regarded  as 
an  internally  complex  salt.  The  purely  additive 
nature  of  the  other  metallic  compounds  described 
by  Kunz  is  therefore  doubtful.  Potassium  reacts 
with  2-methylindolyl-2'-methylindoleiiemethane  in 
presence  of  liquid  ammonia  with  evolution  of  hydro¬ 
gen  and  production  of  the  potassium  derivative, 
Ci9H.15N2K.  When  this  compound  is  treated  with 
cuprous  bromide  or  iodide  in  pyridine  or  cuprous 
iodide  in  ammonia,  the  copper  compound,  019H15l\r2CJu 
(cf.  Kunz,  loc.  cit.),  is  immediately  produced.  It  is 
also  prepared  by  the  use  of  tetrammine  copper  nitrate, 
one  half  of  the  base  suffering  oxidation.  The  nature 
of  the  compound  is  established  by  the  quantitative 
regeneration  of  the  methene  from  it  by  the  protracted 
action  of  concentrated  formic  acid  at  the  atmospheric 
temperature  or  by  potassium  cyanide  in  aqueous 
pyridine.  The  presence  of  univalent  copper  in  the 
product  derived  from  tetrammine  copper  nitrate  is 
placed  beyond  doubt  by  the  formation  of  a  colourless 
solution  when  it  is  decomposed  by  hydrochloric  acid 
in  an  atmosphere  of  nitrogen  and  the  solution  is 
subsequently  rendered  ammoniacal.  H.  Wren. 

Optically  active  hypnotics.  C.-M.  Hsueh  and 
C.  S.  Marvel  (J.  Amer.  Chem.  Soc.,  1928,  50,  855— 
859). — Pharmacological  tests  with  the  d-,  1-,  and  dl- 
isomerides  of  5-ethyl -o-sec.-ocfcyibarbiturie  acid  show 
that  there  is  practically  no  difference  in  their  hypnotic 
action  or  toxicity.  The  view  that  physical  properties 


are  the  chief  factors  in  determining  hypnotic  action 
is  strengthened.  The  following  are  mentioned  :  el¬ 
and  hsec.-octyl  alcohols,  [off35  ±9*9°;  rfi-wc.-octyl 
bromide,  b.  p.  61°/3  mm.,  00°/0  mm,,  72°/14  mm,, 
elf  1*0878,  14442;  hsec.-oetyl  bromide,  b.  p.  60°/ 

3  mm.,  71714  mm.,  rif  1*0982,  w®  1*4475,  [ajg  -34*25°  ; 
iUsec^octyl  bromide,  [«P  +34*2;  ethyl  dl-efe/l-sec.- 
odyhmlomie ,  b.  p.  135—14073  mm,,  137 — 142°/6 
mm,  158—105717  mm.,  170—175727  mm.,  d? 
0*9434,  ?ijf  1*4365 ;  d^%^sQc.-octy?mafon0fe, 

b.  p.  137 — 13873  mm.,  df  0-9323,  wg  14370,  [a if? 
+8*22°;  bethyl-sco. -octyl  malonate,  [a]fj  —8*07°, 

other  constants  the  same  as  those  of  the  d-isomeride ; 
dl-5-ethyl-5-Bec,-oclylbarbitunc  acid,  m.  p.  126—127°; 
d-aetd,  m.  p,  107°,  [a]25  +7*0°  in  alcohol ;  1-acid, 
[a]f  —7*02°  in  alcohol.  J.  1).  Fulton. 


Garb  onylbisamino -acids  and  their  transform¬ 
ation  products.  F.  Wessely  and  M.  John  (Z. 
physiol.  Chem.,  1927,  170,  167—182;  cf.  Wessely 
and  Sigmund,  A.,  1926,  1235). — The  ether-soluble 
products  of  the  action  of  pyridine  at  the  ordinary 
temperature  on  phenylalanine- W  carboxylic  an¬ 
hydride  contain  two  stereoisomerie  a-(5-bcnzyl-3- 
hydanioin) ~$*phcnylprop ionic  acids, 


CHjjPh -UH (CO.H ) ■  N<99* T ??  _  (To), 

1  "  XX>CH*CH.Ph 


234 — 235°,  and  (16),  m.  p.  170°  (+i-5H20),  the  yields 
being  40%  and  10%,  respectively.  By  hydrolysis 
with  hot  Walkali  each  of  these  gives  the  same  two 
stereoisomerie  m rbo nylb ispkenyla lanines, 

GO[lSrH*CH(CO2H)*0H2Ph]2  (lla),  m.  p,  211—212° 
(ethyl  ester,  m.  p.  Hi  145°),  and  (116),  m.  p.  185° 
(ethyl  ester,  m.  p.  140°).  The  acid  (lla)  or  its  ester 
is  converted  by  boiling  hydrochloric  acid  into  the 
original  hydantoin  (la),  whilst  (IK)  gives  the  hydan- 
toin  (16).  Hydrolysis  of  each  ester  yields  the  stereo- 
isomeric  acid.  Synthetic  corbonylbisphenylalanino 
ethyl  ester,  m.  p.  129°,  obtained  by  phosgenation  of 
phenylalanine  ester,  cannot  be  separated  into  its 
constituents  (lla  and  b  esters),  but  is  hydrolysed  by 
alkali  to  the  easily  separable  acids  (lie)  and  (116), 
from  which  the  individual  ethyl  esters  are  obtained 
by  means  of  di azoethane.  From  the  synthetic  ester 
mixture  or  the  synthetic  acids  bydantoins  identical 
w-it-h  (la)  and  (16)  are  obtained ;  the  ethyl  ester  of 
(1&)  has  m,  p.  148°.  All  the  above  m,  p.  are  corrected. 

.  Glycine-# -carboxylic  anhydride  with  pyridine 
gives  in  small  yield  hydantoin-3-acetic  acid,  m.  p. 
201°,  sublimes  at  1S0°/0*1  mm.,  also  prepared  by  the 
action  of  hydrochloric  acid  on  earhonylbisglycine, 
m,  p,  204°  (uncorr. ;  cf.  Morel,  A.,  1906,  i,  730,  whoso 
product  is  different),  which  is  obtained  bv  hydrolysis 
of  its  ethyl  ester.  G/Hollins, 


Synthesis  of  the  polypeptide  hydantoin  glycyl- 
3-methylphenylalaninehydantoin,  (Miss)  D.  A. 
Hahn  and  (Miss)  J.  Evaks  (J.  Araer.  Chem.  Roc., 
1928, 50, 806— 818 ;  cf.  A.,  1926, 180, 181).— Although 
two  fsomerides  of  4-benzyhdenehydantoin  are  known 
(Johnson  and  .Bates,  A.,  1915,  i,  88),  the  methyl  and 
ethyl  esters  of  the  derived  1-acetic  acid  and  its  I  ;  3- 
dimethyl  derivative  arc  known  only  in  one  form. 
Ethyl  4-bcnzylidenehydantoin- 1  -acetate  yields  the 
free  acid,  m,  p.  248 — 249°  {cf.  Johnson  and  Bates, 
A¥|  11)16,  i,  504),  which  gives  the  methyl  ester,  m.  p. 


180*5 — 181*5°,  Methylation  of  this  ester  or  of  the 
potassium  salt  of  the  acid  gives  two  isomeric  methyl 
3-metkt/lA-benzylidenehydantoin- l-acetates,  in.  p.  (A) 
65*5 — 66*5°,  (B)  98*5—99*5°  (the  latter,  pale  yellow). 
Potassium  4-benzylidenehydantoin-l-acetate  gives  a 
potassium  derivative  which  is  methylated  to  potassium 
3  -  methyl  ^-benzyl  idenehyda  nto  in-l -acetate,  m.  p,  255— 
250°  (corresponding  silver  compound,  deeomp.  235"). 
The  potassium  salt  yields  the  free  mid  (0),  m.  p.  186*5— 
187*5°,  An  isomeridc  (D),  m,  p.  198*5 — 199*5°,  is 
prepared  from  (B)  by  hydrolysis  or  from  (G)  by  the 
action  of  acid.  Methylation  of  (G)  with  methyl 
sulphate  or  methyl  iodide  gives  (A),  whilst  the  use 
of  methyl  alcohol  yields  (B).  (A)  is  converted  into 

(B)  by  acid.  On  hydrogenation  in  presence  of 
palladium,  (A)  and  (B)  both  give  methyl  3-methylA- 
benzylhydantoin-l-acetate,  in.  p.  93—93*5°,  whilst  the 
corresponding  free  acid ,  m.  p.  136*5 — 137*5°,  is 
formed  by  reduction  of  (A),  (B),  (0),  or  (D)  with 
hydriodie  acid.  Hydrolysis  of  3 -methyl-4- benzyl- 
hydantoin  - 1  -acetic  acid  yields  a-methylamino-p- 

Jihenylpropionic  acid  and  glycine.  4-  Benzylidene- 
lydantoin  on  methylation  yields  1  : 3-ddmethylA- 
benzylidenekydantom ,  m.  p,  83 — 84°,  which  is  reduced 
by  hydriodie  acid  to  1  :  3 -d hnethylA-benzylhydaniom, 
m,  p.  86*5—87°.  Hydrolysis  of  the  latter  gives 
ccnnethylainino-p-phenylpropionic  acid  and  methyl- 
amine.  The  stability  of  hydanfcoms  substituted  in 
the  ^position  is  decreased  by  substitution  in  the 
3-position  (cf.  Wheeler  and  Hoffman,  A.,  1911,  i, 
498;  Hahn  and  Evans,  this  vol.,  74).  The  absorp¬ 
tion  spectrum  curves  of  the  isomeric  4-benzylidene- 
hydantoins  and  of  the  3-methyl-4-benzylidcnehydan- 
toin-1 -acetic  acids  seem  to  indicate  geometrical 
isomerism.  The  curves  for  methyl  4-benzylidene- 
hydantoin- 1  -acetate  and  methyl  3  -  m  e  th  y  1  -  4  -  benzyl- 
hydantoin- 1-acetate  are  shown.  (A)  on  keeping 
turns  oily  with  formation  of  benzaldehyde.  In  ultra¬ 
violet  light,  (A)  and  (B)  produce  small  amounts  of  a 
solid,  m,  p.  278°.  Under  the  same  conditions  (D) 
yields  a  substance,  m.  p,  292°.  A.  Me  Goo  kin. 

Production  of  isonaphthyridine  and  its  deriv¬ 
atives.  Detits.  Gold-  u.  Silber-Scheideanstalt, 
— See  B.,  1928,  244. 

Production  of  carbonyldi  curb  amide  by  oxid¬ 
ation  of  uric  acid  and  aHantoin,  and  its  meta¬ 
bolism.  A.  Schiotenhelm  and  K.  Wabnat  (Z. 
physiol.  Chem,,  1927,  171,  174— 178).— Uric  acid  in 
the  presence  of  dilute  ammonia  gives  on  warming 
with  hydrogen  peroxide  a  good  yield  of  carbonyl* 
dicarbamide.  The  latter  substance  may  also  be 
obtained  by  allowing  allantoin,  in  faintly  alkaline 
solution,  to  react  for  several  hours  with  hydrogen  per¬ 
oxide.  Oarbonyldiearb&mide  is  incompletely  oxidised 
in  the  body;  if  administered  intravenously  either 
to  dogs  or  to  human  subjects  a  large  proportion  is 
recoverable  unchanged  from  the  urine. 

H„  D.  Kay. 

TMocyanoacetone  and  derivatives.  J.  Tcher- 
hxao  (Ber*,  1928,  61,  \B\  574—579;  cf.  J.C.S.,  1919, 
115,  1071). — ; A  reply  to  Hantzsch  (this  voL,  187)* 
The  action  of  hydrochloric  acid  on  thiocyanoacetone 
has  been  investigated  previously  (loc.  cit,)  by  t lie- 
author.  The  formation  of  metlivlrhodim  from  chloro- 
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acetone  and  hydrogen  carbonate  occurs  with  41% 
yield ;  the  compound  is  more  readily  prepared  from 
-ehloroacetone  and  ammonium  thiocarbamatc  than 
by  HantzsclTs  method  (lor-,  cit.).  Hantzsch’s  process 
for  the  preparation  of  thiocyanoacetone  gives  a  pro¬ 
duct  the  “  appreciable  volatility  of  which  at  the 
atmospheric  temperature  ”  is  due  to  the  presence  of 
more  than  20%  of  volatile  impurities*  Homogeneous 
thiocyanoacetone ,  b.  p,  74°/>l  mm.,  rfj|  1-1892,  is 
difficultly  volatile  when  its  simple  structure  is  con¬ 
sidered.  The  product  of  the  action  of  ammonia  on 
thiocyanoacetone  is  methylrhodim,  not  aminom  ethyl - 
thiazole,  Chloromethylrhodim  (HantzsclTs  5-chloro- 
4-methylthiazob2-one),  after  purification  from  light 
petroleum,  forms  colourless  crystals,  m.  p.  149°. 
The  considerations  on  which  the  authors  formula 
for  methylrhodim  are  based  arc  discussed  in  detail. 

H.  Ween. 


Dibenzodithiazinequinones,  vat  dyes.  R. 
Shibata  (Tech.  Rep.  Tohoku  Imp.  Univ.,  1928,  7, 
53 — 71,  and  J.  Soc.  Chem*  Ind.  Japan,  1927,  30, 
438—445;  ef.  ibid.,  1925,  28,  158,  892).^o-Amino- 
thioplienol  condenses  with  p-benzoquinonc  in  boiling 
80%  acetic  acid  to  give  d ibenzodith iaz inequinone  (I). 

2  :  5-Dichloro-3  :  6-dianilino- 
p-benzoquinone  is  converted 
by  sodium  sulphide  into  the 
disodium  derivative  of  the 
corresponding  2  ;  5 -di thiol. 
The  disodium  derivative  is 
(*•)  converted  by  methyl  sulphate 

into  2  :  5 -dianilino-%  :  G-di-methylthiol-p-bcnzoqidnom, 
m.  p.  238 — 239°,  and  by  dilute  acid  into  the  free  dithiol, 
which  is  oxidised  by  boiling  nitrobenzene  to  (I). 
Nitric  and  acetic  acids  oxidise  (I)  to  a  sulphoxide, 
€18HJo04N2S2  (sodium  derivative),  reduced  by  sodium 
hydroxide  and  hyposulphite  to  (I).  Fusion  of  2  :  5- 
dianilino-p-benzoquinone  with  sulphur  (205 — 210°, 
sealed  tube)  also  affords  (I). 

From  2  :  o-dicMoro-3  :  G-di-p-tolu  idino-p  -  be  nzoq  u  i  n  - 
one  (prepared  from  chloranil  and  p-toluidine),  di- 
m  ethyldibenzodith  iazinequi  none  was  obtained,  and 
from  p -amino -dimethyl-  and  -diethyl-aniline  di-di- 
metliylumino-  and  di-diethylam ino-dibenzodithi azine- 
quinone  (all  as  I).  Similarly,  from  p- ami  noacet¬ 
anilide,  dmcetamidodibenzod ithiazinequinon e  was  ob¬ 


tained,  and  this 
was  hydrolysed 
with  indifferent 
success  to  the  di- 
am  mo-derivative 
of  (I).  In  the  syn¬ 
thesis  of  the  tetra- 


ethyldiamino-derivative  a  by-product  was  isolated, 
regarded  as  (II),  This,  and  all  of  the  thiazines  now 
described,  may  be  used  as  vat  dyes. 


E.  E.  Turner. 


T  from  the  Chinese  drug  “  Kuh-seng. 1 * 

T  .  KoNDd  (Arch.  Pharm.,  1928,  266,  1—19).— 
is  paper  is  a  re-publication,  with  many  additions 
corrections  ( ?),  of  work  already  described  (A,* 
,  882;  1922,  i,  269).  **  Kuh-seng  **  is  the  dried 

loot  of  Sophora  flav escens9  Ait,,  and  is  called  in 
apanese  “  Kurara >?  or  <£  Matorigusa.”  It  forms 
an  important  constituent  of  the  Japanese  remedy 


11  Sh  inky  ogam”  Matrine  is  isolated  in  four  poly¬ 
morphic  forms,  viz.,  a-form,  needles  or  prisms,  m.  p. 
76°;  pJorm,  rhombs,  m.  p.  87°;  y-form,  a  liquid, 
b.  p.  223°/G  mm.,  df  1*688,  nfj4  1*52865 ;  S-form, 
prisms,  m.  p.  84°.  A  petroleum  solution  of  the  p-form 
yields  at  22 — -24°  the  a-  and  8-forms,  whilst  at  16° 
a  solution  of  the  a-form  yields  the  p-form .  The  y-form 
represents  the  freshly  redistilled  base,  and  is  converted 
into  the  (3-form  on  keeping.  Matrine  has  [«]g  +39-11°. 
The  dichromate,  chloroaurale  (m.  p.  199°),  chloro - 
platinate  (decomp.  249°) ,  and  (mono )methiodide  (in.  p. 
211°)  are  described.  Wlicn  matrinic  acid  hydro¬ 
chloride  is  distilled  with  zinc  dust  (A.,  1921,  i,  882, 
states  that  matrine  hydrochloride  itself  'was  so  dis¬ 
tilled)  it  yields  the  base,  b.  p.  87°/20  mm.,  the  formula 
of  which  should  bo  Cl0HwN,  not  C10HgN,  together 
with  matridino,  C15HsfiN2.  When  potassium  matrinate , 
^T5^-25^2^2^J  m*  P1  »  is  treated  with  ammonium 
chloride,  matrinic  acid  ( loc »  cit.),  decomp.  222°,  [a]  ft 
+  19*87°  (chloroaurale,  m.  p.  181°  ;  chloroplatinate,  de¬ 
comp.  245°  ;  carbonate,  m.  p.  216° ;  sodium  salt,  m.  p, 
201°),  is  obtained.  Matrinic  acid  is  dehydrated, 
reproducing  matrine,  when  treated  with  acetic  an¬ 
hydride  or  benzoyl  chloride,  or  when  attempts  are  made 
to  esterify  it,  but  when  potassium  matrinate  is  treated 
with  methyl  iodide  the  methiodidc  of  methyl  -methyl- 
matrinate ,  m.  p.  217—219°,  is  obtained.  The  corre¬ 
sponding  methochloride,  mercurichloride  (m.  p.  126°), 
chloroplatinate  (decomp.  250°),  and  chloroaurale  (m,  p. 
178°)  are  described.  At  100°  the  tertiary  nitrogen 
atom  takes  up  another  equivalent  of  methyl  iodide, 
giving  an  unstable  dimethiodide,  m.  p.  145—146°. 
When  the  hydroxide  corresponding  with  the  mono* 
methiodidc  is  heated  under  diminished  pressure  it 
decomposes  into  methyl  alcohol  and  methyl  1$ -methyl- 
matrinate ,  b.  p.  210 — 212°/10  min.,  [«]ft  ”21*23°. 
The  base  eventually  obtained  by  reducing  matrine 
(loc.  cit.)  is  here  named  bismatridine.  When  potassium 
matrinate  is  distilled  with  soda-lime  it  yields  pyrrole- 
like  compounds,  C11H15N,  b.  p.  59 — 05+13  mm., 
C12H15N,  b.  p.  95 — 105°/3  mm.,  and  others  of  higher 
b.  p.  All  these  are  insoluble  in  potassium  dihydrogen 
phosphate,  together  with  a  small  quantity  of  a  hydro¬ 
carbon,  m.  p.  64°.  From  that  portion  of  the  distillate 
which  dissolved  in  potassium  dihydrogen  phosphate 
there  were  eventually  isolated  by  fractionation  three 
bases,  viz.,  in  the  fraction  of  highest  b.  p.  matrine, 
a-matridine,  and  $-matridine.  cc-Matridine,  c1sh20n2) 
is  an  unstable  oil,  b.  p.  132 — 134°/6  mm.,  [a]58  —18*75°, 
dli  1*025,  1*5283.  The  picrate  (decomp.  288°), 

chloroplatinate  (decomp.  289°),  and  methiodidc  are 
described.  It  is  a  secondary-tertiary  base.  On 
acylation  the  equivalent  of  1  mol.  of  water  is  taken 
up;  thus  acetyl- oL-matridine,  m,  p.  160°,  has  the  com¬ 
position  C12H19N(OH)*NHAc.  The  analogous  benzoyl 
derivative  has  m.  p.  153°,  and  a  derivative  is  also 
obtained  by  interaction  with  phenylcarbimide. 
p-Matrinidine,  is  likewise  an  oil,  b.  p.  174— 

17676  mm.,  [a]1,®  +1*63°,  dm  M00,  nf,  1*50205  ( picrate , 
m.  p.  184°;  chloroplatinate,  decomp.  214";  chloro - 
aurate,  m.  p.  106°).  This  also  is  a  second  ary- tertiary 
base  and  a  ( mono ) m ethiodide  is  described.  Matrine 
and  both  a-  and  8-matridines  all  yield  1  mol.  of  methyl 
iodide  when  subjected  to  the  action  of  hydriodic  acid 
under  H.  Meyer 7s  conditions,  but  the  action,  like- 
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that  with  sparteine,  is  glow,  and  it  is  doubtful  whether 
methylimino-groups  are  really  present. 

Ma trine  being  a  lactam,  it  might  be  expected  to 
undergo  ring  scission,  like  other  acylamido-com- 
pounds,  when  treated  with  phosphorus  pentachloride, 
but  actually  it  yields  two  new  compounds,  as  follows  : 
matrine  monochloride,  CJ5H220NC1  (decomp.  240 — 
242°),  the  chloroplatinate  of  which  decomposes  in 
solution  to  give  succinic  acid,  and  a  compound, 
(C10HlgNCl)2H2PtCl6,  decomp.  309°.  The  correspond¬ 
ing  base  is  obtained  as  an  oil  when  matrine  mono- 
chloride  is  oxidised  by  dilute  potassium  perman¬ 
ganate  solution,  succinic  acid  being  also  formed. 
Matrine  dichloride,  C15H240N2C12,  m.  p.  146°  (chloro- 
auraie,  decomp.  224 — 225°),  yields  on  treatment  with 
cold  potassium  hydroxide  a  base,  C15H2402N2,  which  is 
reduced  by  sodium  amalgam  and  acetic  acid  to 
matrine,  and  with  hot  potassium  hydroxide  gives 
another  base ,  C14H2502N.  Matrine  is  considered  to 
contain  at  least  a  pyrrolidine  ring,  but  beyond  that 
no  conclusions  are  reached  regarding  its  constitution. 

W.  A.  Silvester. 

Microchemical  reactions  of  atropine.  M. 
Wage n aar  (Pharm.  Weekblad,  1928,  65, 197—201).— 
The  properties  and  microchemical  reactions  of  the 
alkaloid  are  reviewed.  The  most  suitable  reagents 
are  bromine  in  potassium  bromide,  and  iodine  in 
potassium  iodide ;  the  periodide  formed  with  the 
latter  is  especially  characteristic.  S.  I.  Levy. 

Amino-oxides  of  alkaloids.  V.  iV-Oxides  of 
0-tropine  and  of  tropacocaine.  M.  Polo  no  vs  ki 
and  M.  Polonovski  (Bull.  Soc.  ehim.,  1928,  [iv],  43, 
364 — 367  ;  cf.  this  vol.,  310).— Tropacocaine,  m.  p.  49°, 
when  treated  with  hydrogen  peroxide  in  acetone  gives 
an  - oxide ,  C15H1903N,  m.  p.  152—153°  (hydrochloride, 
m.  p.  200°),  which  on  reduction  with  sulphur  dioxide 
or  nascent  hydrogen  yields  the  original  base,  and  on 
hydrolysis  with  concentrated  hydrochloric  acid  the 
18 -oxide  of  atropine,  m.  p.  229°  [ hydrochloride ,  m.  p. 
286° ;  pi .crate,  m.  p.  257°  (decomp.)].  With  acetic 
anhydride  the  xY-oxide  of  tropacocaine  yields  0 -benz- 
oyl-N-acetyhior-ip-irop ine,  hydrolysed  by  IY-aleoholic 
potassium  hydroxide  to  N -acetyhior-i/j-tropine,  m.  p, 
127°,  or  by  20%  sulphuric  acid  or  concentrated  potass¬ 
ium  hydroxide  to  nor-^-tropine.  The  latter  is  also 
obtained  by  hydrolysis  of  the  diaceiylnor-^-troqrine 
formed  when  the  iV- oxide  of  ^-trophic  is  similarly 
treated  with  acetic  anhydride.  14.  Brightman. 

Alkaloid  in  spurious  Angostura  bark,  J. 
Troger  (Pharm.  Zentr.,  1928,  69,  209 — 217). — A  new 
alkaloid  extracted  from  a  bark  purporting  to  be 
Caspar ia  trifoliata ,  Engler,  but  of'  which  the  true 
character  is  unknown,  has  m.  p.  167°,  but  gives  no 
crystalline  derivatives  save  a  perchlorate  and  meth¬ 
iodide.  The  analyses,  not  concordant,  indicate  a 
formula  021H2603N3  (mol.  wt,  found,  352-5)  which  is 
also  that  of  yohimbine  and  quebrackine.  The 
alkaloid  dissolves  in  alkali  or  in  acid.  Its  individuality 
follows  from  its  recovery  from  the  well-crystallised 
and  characteristic  perchlorate.  S.  I.  Levy, 

Aporphine  alkaloids.  I.  Synthesis  of  5:6- 
dimethoxy ap orphine ,  J,  M.  Gulland  and  R.  D. 
Haworth  (J.C.S.,  1928,  581—591 ;  cf.  A.,  1925,  i, 
57 6) . — o-Nitrophenylacetyl  chloride  condenses  with 


p-veratrylethylamine,  giving  2f-nilrophenylaceto-$-3 : 4- 
d imethoxyphenylethylamide ,  m.  p.  112°,  converted  by 
the  action  of  phosphorus  pentachloride  on  a  cold 
chloroform  solution  into  2l-nitro-d  :  l -dimethoxy -l  - 
benzyl- 3  :  4,-dihydroimquinoline  (I),  in.  p,  132°  [hydro¬ 
chloride,  m.  p.  228°  (decomp.)].  The  base  (I)  yields  a 
melhiodide  (II),  m.  p.  208°,  decomposed  by  alkaline 
fission  into  o-nitro toluene  and  6  :  7 -dim ethoxy -2- 
methyl-3  :  4-dihydroisoquinolonc,  Reduction  of  the 
methiodide  (II)  with  zinc  dust  and  very  dilute 
sulphuric  acid  gives  2-(4f :  5' -dimethoxy -2f-$-methyl- 
aminoethyl)phenylindole  (III),  m.  p.  132°  (mono- 
hydrochloride  ;  monoacetyl  derivative,  m.  p.  138°). 
Treatment  of  the  compound  (III)  with  nitrous  acid 
yields  a  substance,  m.  p.  178°,  regarded  as  2-(4'  :  5k 
dimethoxy  -  2*  -  p  -  methylaminoethyl)phenyl -  3  -  oximino  - 
indole.  Reduction  of  the  methiodide  (II)  with  zinc 
dust  and  hydrochloric  acid  in  strongly  acid  solution 
gives  2l -amino -%  :  7 -dimethoxy- \-benzyl-2-methyltetra- 
hydroimquinoline  (IV),  an  oil  [dihydrochloride,  m.  p. 
243—244°  (decomp.) ;  monoacetyl  derivative,  m.  p. 
153— 154°],  together  with  a  small  quantity  of  an  iso¬ 
meric  oily  base  [■ dihydrochloride ,  m.  p.  186°  (decomp.) ; 
nitrosoamine ]  regarded  as  2-(4' :  5f -dimethoxy -2'-$- 
methylammoethyl)phenyldihydromdole.  The  base  (IV), 
after  diazotisation  and  treatment  with  copper  powder, 
gives  a  poor  yield  of  5  :  6 -dimethoxy aporph ine ,  m.  p. 
136—137°  [hydrochloride,  m.  p.  258°  (decomp.) ; 
methiodide,  m.  p.  223°].  M.  Clark. 

Determination  of  strychnine  as  silic ©tung¬ 
state.  E.  Sttjber  and  B.  Kljatschkina  (Arch. 
Pharm.,  1928,  266,  33— 38).— Azadian’s  method 
(A,,  1914,  ii,  307)  of  determining  the  alkaloids  in  nux 
vomica  is  trustworthy,  but  his  conversion  factor 
(ratio  of  the  weight  of  the  ash  to  that  of  the  alkaloid 
in  the  precipitate)  is  too  high.  His  figure  (0-498) 
does  not  agree  with  that  calculated  from  Bertrand’s 
formula  for  the  salt,  and  it  is  now  shown  that  strych¬ 
nine  silicotungstate  has  no  simple  molecular  com¬ 
position.  The  composition,  however,  is  constant,  no 
matter  whether  the  precipitation  is  carried  out  in  a 
weakly  or  strongly  acid  solution,  hot  or  cold,  etc. 
The  precipitate  is  almost  insoluble  in  water  or 
dilute  nitric  acid.  From  the  many  experimental 
results  the  conversion  factor  0*422  is  obtained. 

W.  A.  Silvester. 

Condensation  of  certain  aldehydes  with  ketones 
of  the  morphine  group.  J.  M.  Gulland  (J.C.S., 
1928,  702 — 706). — A  solution  of  dianhydro-6-amino- 
piperonaldihydrohydroxycodeinone  (A.,  1926,  83)  in 
concentrated  sulphuric  acid  shows  no  fluorescence, 
thus  differing  from  the  simpler  methylenedioxy- 
quinolines  and  from  d  ianhy  dro  -  6  -  am  inopiperonal  - 
thebainone  (J.C.S.,  1923,  123,  998).  This  anomalous 
behaviour  might  be  considered  to  weaken  the  evidence 
in  favour  of  the  fact  that  dihydrohydroxycodeinone 
contains  a  “GOGHy  grouping,  but  it  is  now  shown 
that  dihy drocodeinone ,  which  undoubtedly  contains 
this  grouping,  condenses  with  6-aminopiperonal 
yielding  dianhydro-d-aminop iperonaldihydrocodeinone , 
in.  p.  270 — 271-5°  (methiodide,  decomp.  260°),  which 
exhibits  no  fluorescence  in  concentrated  sulphuric 
acid.  The  presence  of  one  reactive  methylene  group 
In  phenolic  ketones  of  the  morphine  aeries  is  readily 
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demonstrated  by  preparation  of  crystalline  benzylidene 
derivatives,  but  attempts  to  show  the  presence  of  a 
second  methylene  group  by  condensation  with  6 -amino  - 
piperonal  were  unsuccessful.  The  following  are  de- 
a  scribed  :  benzyUdenehydroxy- 

McOf  j  dihydrothebainone,  m.  p.  188°; 

HOl  X  benzylidenethebainone  (I), 

Y  m.  p.  23 3°  [raethiodide,  m.  p, 

^  ^  195 — 197°  (decomp.)];  piper- 

aX  yCH-NMc  onylidenethebalnone,  m.  p. 
a  I  176°.  Catalytic  reduction  of 
\  x  CH2*l!H3  compound  (I)  by  palladons 

chloride  solution  yields  a  mix- 
“  ture  of  two  benzylthebainones, 

j  (II),  (A),  m.  p.  229°  (setni- 

y\  carbazone ,  m.  p.  155—160°), 

pi  tt  ff  W  and  (B),  m.  p.  179°  (semi- 

■  '  carbazone,  in.  p.  140—145°; 

oxime,  m.  p.  152°),  presumably  stereo  isomeric  about 
carbon  atom  7.  These  substances  are  isomeric  with 
but  different  from  benzylidenethebainol,  m.  p.  100— 
102°,  obtained  by  condensation  of  benzaldehyde  and 
thebainol.  M.  Clark  . 
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Colour  reactions  of  morphine.  L.  Ekkert 
(Pharm.  Zentr.,  1928,  69,  198 — 199). — The  color¬ 
ations  obtained  when  traces  of  morphine  and  related 
alkaloids  are  treated  in  concentrated  sulphuric  acid 
solution  with  hydrogen  peroxide  are  described. 

S.  I.  Levy. 

Hydroferro-  and  hydroferri-cyanides  of  the 
alkaloids.  II*  W.  M.  Gumming  and  D.  G.  Brown 
(J.S.O.L,  1928,  47,  84 — 86t). — A'  continuation  of 
previous  work  (ef.  A.,  1925,  i,  572).  The  hydroferro  - 
and  hydroferri-cyanides  of  the  following  are  described  : 
sparteine,  cinchonidine,  hydras  tine,  nicotine,  pilo¬ 
carpine,  piperine,  narceine,  eegonine,  codeine,  and 
morphine.  Eegonine,  narceine,  and  codeine  arc 
decomposed  by  potassium  ferricyanide  in  acid  and  in 
neutral  solution ;  in  alcoholic  solution,  hydroferri- 
cyanic  acid  gives  precipitates  which  decompose 
almost  immediately.  A  table  is  given  showing  the 
constitutions  of  the  salts  and  their  percentage  iron 
content.  A  method  for  the  preparation  and  determin¬ 
ation  of  hydroferroeyanie  acid  is  included. 

Phenoxy*  and  tolyloxy-,  especially  m-tolyloxy- 
derivatives  of  phosphorus  trichloride  and  thio- 
phosphoryl  chloride.  W.  Broeker  (J.  pr.  Chem., 
1928,  [ii],  118,  287 — 294). — Dichloro-o-tolyloxy- 

phosphine  has  b.  p.  106°/11  mm. ;  ehlorodi-o- 
tolyloxyphosphine,  b.  p.  190°/11  mm.,  and  tri-o- 
tolyloxyphosphine,  b.  p.  238°/ll  mm.  (cf.  Strecker  and 
Grossmann,  A.,  1916,  i,  442).  m-Cresol  and  phos¬ 
phorus  trichloride  give  a  mixture,  separable  by 
fractionation,  of  dichloro-m-tolyloxy phosphine,  b.  p. 
1 1 4° / 1 2  mm. ;  chlorod i- m - tolyloxyphosph me ,  b .  p . 
198" /II  mm.,  and  tri-m- tolyloxy phosphine ,  b.  p,  248 — 
250°/ 12  mm.  (cf.  Michaelis,  A.,  1898,  i,  417).  These 
are  converted  by  sulphur  at  the  temperature  given  in 
parentheses  into  d ichloro - m -tolyloxyph osph i ne  sulphide 
(200°),  b.  p.  138°/12  mm. ;  chlorodi-m-tolyloxyphos- 
phine sulphide  (175°),  in.  p.  33—34°,  b.  p.  218°/11  mm., 
and  ir  Pm  tolyloxy  phosphine  sulphide  (190°),  m.  p. 
40—41^  p  270— 272°/12  mm.,  respectively. 

H.  E.  F.  Norton. 


Manufacture  of  crystallised  arsenobenzenes. 

A.  Albert. — See  B.,  1928,  244, 

Antimony.  II.  Derivatives  of  tri-p-tolyL 
stibine.  A.  E.  Goddard  and  V.  E.  Yarsley 
(J.C.S.,  1928,  7 19 — 723). — When  tritolylstibine  di¬ 
halides  are  heated  under  reduced  pressure,  a  halogono- 
toluene  distils  off,  leaving  the  ditolylhalogenostibine 
(ef.  A.,  1926,  508).  The  following  are  described  : 
di-p-tolylchlorostibine,  d  /  -  p  -  tolylb  romost  ibi  ne,  m.  p. 
above  290°,  and  di-p- tolyl iodost ib i ne ,  m.  p.  233°. 
When  tri-p-tolylstibine  is  heated  in  an  atmosphere  of 
carbon  dioxide  in  methyl  alcohol  saturated  with 
hydrogen  chloride,  a  very  small  quantity  of  di- p- 
tolylstibinic  acid ,  sintering  at  230°,  m,  p.  260°,  is 
obtained  (cf.  Schmidt,  A.,  1922,  i,  1204).  When 
tri-p-tolylstibine  is  treated  in  hot  acetone  solution 
with  5Ar-sodium  hydroxide  and  3%  hydrogen  peroxide 
solution,  di-p-tolylstibinic  acid  and  di-p-tolylstibine 
trichloride,  sintering  at  130°,  in.  p.  141 — 142°,  are 
obtained  (cf.  Schmidt,  loc.  cit.)>  Tri-p-tolylstibine, 
on  treatment  with  cold  fuming  nitric  acid,  gives 
iri-m-nitrotri-p-tolylstibine  dinitrate,  m.  p.  182° 
(decomp.).  Hydrolysis  of  the  dinitrate  by  a  large 
excess  of  phosphorous  acid  gives  tri-m-nitrotri-p- 
tolylstibine  oxide,  m.  p.  225°.  Reduction  of  the 
dinitrato  with  zinc  dust  and  ammonia  in  alcoholic 
solution  gives  tri-m-aminotri-p-tolylstibine,  m.  p.  92°, 
converted  by  the  Sandmeyer  reaction  into  tri-m* 
iodotri-p -tolylstibine,  sintering  at  136°,  m.  p.  146°. 

M.  Clark. 

Preparation  of  organo-mercury  compounds 
[diphenyl  series].  F.  Hein  and  K.  Wagler.— See 

B. ,  1928,  244. 

Mol.  wt.  of  phyeoerythrin  and  phy cocyan.  T. 
Svedberg  and  N.  B.  Lewis  (J.  Amer.  Ghem.  Soc., 
1928,  50,  525—536;  cf.  following  abstract). — 
Phyeoerythrin  and  phycocyan,  proteins  of  the 
globulin  class,  have  been  prepared  from  aqueous 
extracts  of  Ceramium  rubrum  and  the  absorption  of 
visible  and  ultra-violet  rays  has  been  determined. 
The  mol.  wts.  of  these  proteins  in  dilute  phosphate 
solutions,  determined  by  the  centrifugal  sediment¬ 
ation  equilibrium  method  (ef.  Svedberg  and  Fahraeus, 
A,,  1926,  340 ;  Svedberg,  ibid.,  677)  and  the  method 
of  sedimentation  velocity  (Svedberg,  A.,  1927,  716 ; 
Svedberg  and  Nichols,  ibid.,  99),  are  208,000 ±8000 
for  phyeoerythrin  and  106,000 ±5000  for  phycocyan. 
Variations  in  the  concentration  of  the  protein  or  the 
pa  have  no  significant  influence  on  the  value,  and  the 
results  obtained  with  visible  and  long  and  short 
ultra-violet  rays  are  in  good  agreement.  The  mol. 
wts.  of  these  proteins,  like  that  of  haemoglobin,  may 
be  regarded  as  a  multiple  of  that  of  egg-albumin 
(34.5004-1000).  A  sample  of  phyeoerythrin,  pre¬ 
pared  from  Ceramium  rubrum  and  kept  for  17  years 
under  a  saturated  solution  of  ammonium  sulphate 
covered  with  toluene,  was  found  to  consist  of  mole¬ 
cules  of  mol.  wt.  208,000  and  about  30%  of  molecules 
of  one  sixth  to  one  eighth  this  size,  but  no  separation 
of  these  substances  by  recrystallisation  was  possible. 

A.  WORMALL. 

Chromop  rote  ins  of  red  algae.  I.  R.  Lemberg 
(Annalen,  1928,  461,  46—89  ;  cf.  preceding  abstract). 
— Phyeoerythrin  and  phycocyan  have  been  extracted 
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from  Ceramium  rubrum  and  from  nori  (Japan).  The 
former  in  winter  contains  about  1-9%  of  total  pigment, 
of  which  15 — 25%  is  phycoerythrin.  In  the  spring, 
the  total  pigment  present  is  only  about  0*9%,  of  which 
about  35%  is  phycoerythrin.  Nori  contains  1*7  — 
2*2%  of  total  pigment,  of  which  32 — 50%  is  phyco¬ 
erythrin.  Incomplete  investigations  of  the  similar 
pigments  in  Phyllophora  nervosa  and  Rkodornela 
subfusca  are  recorded. 

Phycoerythrin  is  very  strongly  fluorescent.  The 
effects  of  alkali,  ammonia,  zinc  chloride,  cupr- 
ammonium  solutions,  concentrated  sulphuric  acid, 
bromine  water,  hydrogen  peroxide,  ammonium  sul¬ 
phide,  sulphurous  acid,  and  Molisch’s  reagent  are 
mentioned.  Phyeocyan  is  less  fluorescent  than 
phycoerythrin.  That  from  Ceramium  forms  large, 
rhombic  leaflets,  showing  dichroism  in  polarised 
light.  That  from  nori  has  a  different  crystalline  form. 
The  effect  of  different  hydrogen -ion  concentrations 
on  aqueous  solutions  of  both  pigments  has  been 
investigated.  Phycoerythrin  has  an  appreciable  cal¬ 
cium  content,  hut  no  other  metal  could  he  detected. 
Scission  of  phycoerythrin  with  pepsin  in  acid  solution 
produces  “  phy cobit  in P  Solutions  of  phycoerythrin 
and  phyeocyan  obey  Beer's  law.  E.  E.  Turner. 

Basic  proteins.  A.  Kossel  and  W.  Staudt 
(Z,  physiol  Chem.,  1927,  171,  156— 173) —A  new 
protamine  alalongine  lias  been  isolated  from  the  sperm 
of  Tynnus  alalonga.  It  is  very  similar  to  salmine  in 
physical  properties  and  chemical  constitution,  From 
the  sperm  of  Bagenichihys  ancylodon  a  tyrosine -free 
protamine,  also  having  properties  similar  to  those  of 
salmine  but  with  a  lower  arginine  content,  has  been 
obtained. 

The  methods  of  separation  and  analysis  of  an 
a-cyprinine,  leuctscme,  from  the  sperm  of  the  carp 
(Leuciscm  ?ii(ilus)  are  described.  It  contains  30%  of 
lysine,  14%  of  arginine,  and  3%  of  histidine.  Tables 
are  given  of  the  occurrence  and  properties  of  basic 
proteins  in  the  sperm  of  various  fishes  and  inverte¬ 
brates,  H.  D.  Kay, 

Effect  of  boiling  in  acid  solution  on  heemateric 
acid  and  its  iron  compound.  A.  Paper dieck 
(Z.  physiol.  Chem.,  1927,  171,  85 — 92). — To  esterify 
keemin  it  is  necessary  to  adopt  very  careful  pre¬ 
caution  to  avoid  further  change  in  the  molecule.  On 
the  other  hand,  both  hsemateric  acid  and  its  iron 
compound  may  bo  esterified  by  boiling  with  alcohol 
containing  dilute  hydrochloric  acid  for  at  least  an 
hour.  The  ester  produced  shows  a  first  absorption 
band  in  ethereal  solution  which  is  symmetrical  about 
6325  A.  Towards  higher  concentrations  of  alcoholic 
hydrogen  chloride  (20%)  or  of  aqueous  mineral  acids 
the  molecule  is  less  stable,  and  after  boiling  for  1  hr. 
the  spectrum  of  luematoporphyrin  may  he  observed 
in  an  ethereal  extract  of  the  reaction  mixture, 
Hsematoporphyrin  is  also  produced  when  a  hsemateric 
acid  solution  in  25%  hydrochloric  acid  is  kept  for  a 
year  in  the  dark  in  a  closed  vessel,  or  is  exposed,  in  a 
thin  layer,  to  sunlight  for  2  hrs.  H.  D.  Kay. 

Constitution  of  proteins.  III.  S.  Gold¬ 
schmidt  (Z.  physiol.  Cliem.,  1927,  170,  183— -185 ; 
cf.  A.,  1927,  474). — An  error  in  drawing  the  curves  for 
the  action  of  alkaline  hypobromite  on  carbonyl- 


diglycylglycine  is  corrected,  and  results  in  agreement 
with  those  of  Brigl  and  Held  (A.,  1926,  630)  are 
obtained  which  show  that  this  compound  is  an 
exception  to  the  general  rule  that  open-chain  *NH*CO 
linkings  are  unattacked  by  alkaline  hypobromite. 

C.  Hollins. 

Halogenated  proteins.  XX.  Chloro-ovo- 
protein,  A.  J,  J.  Vandevelde  (Hoc.  trav.  chim., 
1928,  47,  458 — 403). — When  dry  ovoprotein  is  acted 
on  for  some  months  with  a  solution  of  chlorine  in 
carbon  tetrachloride  there  is  formed  chloro-ovoprotein 
(N,  10*06 ;  Cl,  17*5%).  When  treated  with  water, 
aqueous  potassium  hydroxide,  or  ethyl  alcohol  at  the 
ordinary  temperature,  the  major  part  of  the  chlorine 
is  removed.  Bromo-ovoprotein  (A.,  1924,  i,  678)  and 
ch  loro  -  ovoprotein  have  the  same  composition, 

CMoro hromo-2  and  iodo-caseins  have  been  prepared 
{cf.  A.,  1927,  65)  by  the  direct  action  of  the  halogens 
on  casein,  and  they  contain  11*6,  21*3,  and  19*8%  of 
halogen,  respectively.  A  chloropeptono  (cf.  A.,  1924, 
i,  779)  could  not  bo  obtained.  H.  Burton. 

Sulphonation  of  amino-acids  and  polypeptides. 
I.  P.  Baumgarten  (Z.  physiol.  Chem.,  1927,  171, 
62 — 69), — Glycine,  cystine,  tyrosine,  and  glycyl- 
glycine  have  been  sulphonated  by  shaking  in  cold 
aqueous  solution  with  N -pyridiniumsulphonic  acid, 
in  presence  of  potassium  carbonate.  The  following 
compounds  have  been  isolated  :  potassium  salt  of 
glyci n e-N -mlphonic  acid ,  +1H20,  decomp.  150°; 

glycme-N -sulphonic  acid,  from  the  potassium  salt  and 
perchloric  acid,  decomp.  132° ;  compound  of  N- 
glycylglycinesulplhonic  acid  with  glycylglycine,  +5H20, 
not  removed  even  after  drying  over  phosphoric  oxide 
in  a  vacuum  at  110°;  compound  of  NNf -cystine- 
disulphonic  acid  with  cystine,  very  hygroscopic  powder  ; 
potassium  salt  of  ON  -  tyros  medisulpho  nic-  acid ,  very 
hygroscopic  crystalline  powder,  -flEtOH,  retained 
in  a  vacuum  at  110°.  H.  D,  Kay, 

Behaviour  of  polypeptides  and  their  deriv¬ 
atives  towards  dilute  alkalis  or  acids,  HI, 
Polypeptides  derived  from  1-cystine.  E.  Abder- 
halden  and  W.  Kofpel  (Z.  physiol.  Chem.,  1927j 
170,  226^230 ;  cf.  A,,  1927,  686,  1099).— At  17°  and 
at  37°  N-  and  O-SA-alkalis  hydrolyse  all  poly¬ 
peptides  containing  glycyl  residues  (e.g.,  diglycyl- 
I- cystine),  but  dileucy Icy stine  is  unattacked,  and 
diglycyldi-dMeucyU-cystine  gives  glycine  and  dileu- 
cyl-Z-cystinc.  N -Hydrochloric  acid  is  without  action 
in  each  case.  C.  Hollins, 

Stability  of  certain  polypeptides  and  diketo-* 
piperazines  containing  serine  towards  enzymes 
and  reaction  changes,  E.  Abderhalden  and  E. 
Schwab  (Z.  physiol.  Chem.,  1927,  171,  78-84).— 
From  glyoyl-dl-serine,  dl-leucylglycyl-dl-serine  has 
been  prepared  (m.  p.  233°,  yield  about  50%).  The 
tripeptide  is  esterified  by  pass  mg  hydrogen  chloride 
into  the  methyl-alcoholic  solution.  After  keeping 
the  ester  for  some  days  in  presence  of  ammonia, 
dl-Uucyliplycyl-dl-serine)  anhydride  (decomp.  245u) 
separates,  and  is  purified  by  dissolving  in  ethyl 
alcohol  and  precipitating  with  ether.  On  incubation 
with  trypsin,  leucine  is  removed  from  this  com¬ 
pound.  Dilute  sodium  hydroxide  at  37°  readily 
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hydrolyses  glycyl-tfZ- serine,  the  above  tripeptide,  and 
the  anhydride.  H.  D.  Kay. 

Comparative  experiments  on  the  fission  of 
silk  “peptone  and  dipeptides  with  so-called 
glycine  eluates.  A.  Fodor  and  R.  Shoenfeld  (Z. 
physiol.  Chem.,  1927, 170,  231—245,  246 ;  cf.  A.,  1925, 
ii,  857 ;  1926,  866). — The  fission  both  of  silk-peptone 
and  of  dipeptides  by  eluates  of  glycine  proceeds  best 
at  pn  8  (Fodor  and  Epstein,  A.,  1925,  i,  1214),  but 
there  is  an  appreciable  difference  in  the  rates  of  fission, 
the  glycine  present  having  a  greater  inhibit! ve  effect 
with  dipeptides  than  with  the  peptone.  Addition  of 
glycine  does,  in  fact,  have  this  effect  in  the  case  of 
leucylglycine  and,  more  markedly,  of  glyeylglyeinc. 
The"  difference  is  diminished  if  a  second  absorbate 
(kaolin)  be  introduced.  Addition  of  kaolin  or  of 
chloroform  fails  to  bring  about  conditions  under  which 
only  peptone  fission  proceeds.  The  precipitate 
obtained  by  adding  chloroform  to  the  glycine  eluate 
has  the  physico-chemical  and  chemical  properties  of 
a  protein.  The  activities  of  the  eluate  towards 
peptone  and  dipeptides  maintain  a  constant  ratio 
both  when  the  eluate  is  kept  for  3  weeks  under  aseptic 
conditions,  and  when  it  is  activated  by  means  of 
chloride  ions. 

A  polemical  note  against  Grassmann  (A.,  1927, 
794)  is  added.  0.  Hollins. 

Natural  organic  compounds  of  colloidal 
character.  II.  Degree  of  association  and  re¬ 
activity  of  gelatin  solutions.  M.  Franker  (Z. 
physiol.  Chem.,  1927,  170,  247—263;  cf.  A.,  1927, 
726). — De-association  of  gelatins,  e.g.,  by  prolonged 
gentle  heating,  does  not  affect  the  course  of  subse¬ 
quent  peptisation,  the  same  end-products  being 
obtained,  but  the  rate  of  hydrolysis  may  be  greatly 
accelerated.  C.  Hollins. 

Hydrolysis  of  wool  by  sodium  sulphide.  W. 
Kuster,  W.  Ktjmpf,  and  W.  Kopfel  (Z.  physiol. 
Chem.,  1927,  171,  114 — 155). — If  wool  is  shaken  with 
3%  sodium  sulphide,  part  goes  readily  into  solution, 
and  after  125  hrs.  it  dissolves  completely.  Ammonia 
is  given  off  during  the  process,  and  both  dialysable 
and  undialy sable  nitrogenous  hydrolysis  products  are 
formed.  The  non- dialysable  products  arc  partly 
soluble  and  partly  insoluble  in  water.  The  insoluble 
portion,  which  becomes  more  acidic  in  properties  with 
increasing  time  of  hydrolysis,  forms  a  readily  soluble 
sodium  salt.  The  protein  may  be  precipitated  from 
this  with  acetic  acid.  From  examination  of  the  hydro¬ 
lysis  product  obtained  by  the  action  of  sodium  sulphide 
it  is  concluded  that  wool  contains  at  least  two  pro¬ 
teins,  different  in  chemical  composition.  One  of 
these  (the  more  resistant  to  sulphide  hydrolysis) 
contains  only  one  seventh  of  the  histidine  nitrogen  of 
the  less  resistant  moiety,  which  is  richer  generally 
in  basic  amino-acids.  After  125  hrs.  the  portion 
still  insoluble  in  water  (precipitated  by  neutralising 
the  undialysable  portion  of  the  hydrolysis  products 
with  acetic  acid)  shows  marked  difference  in  amino- 
acid  content  from  those  of  wool  itself,  or  from  the 
similarly  isolated  product  after  hydrolysis  for  1  hr. 
(Van  Slyke’s  method).  There  were  considerable 
quantitative  differences  in  the  amounts  of  amino- 
acids  and  diketopiperazines  produced  by  autoclaving 


(a)  the  original  wool,  (h)  the  protein  precipitated  as 
above  after  125  hrs.,  with  water  at  150s. 

H,  D.  Kay. 

Titration  of  amino-acids  and  proteins,  using 
indicators.  K.  Felix  and  H.  Muller  (Z.  physiol. 
Chem.,  1927,  171,  4 — 15). — A  series  of  amino-acids 
and  dipeptides  has  been  titrated  with  acid  and  alkali 
using  thymol- blue  (1*2— 2*8)  and  alizarin-yellow 

(pii  10T — 12*1)  as  indicators.  With  the  exception  of 
the  carboxyl  groups  of  arginine,  ornithine,  and 
proline,  and  the  amino -group  of  taurine,  all  the 
amino-acids  and  dipep tides  investigated  may  be 
fairly  accurately  titrated.  D ibenzoylar  g in ine  gives 
anomalous  results.  By  mixing  known  amounts  of 
amino -acids  and  dipeptides,  model  protein  hydrolys¬ 
ates  have  been  made.  Provided  arginine  is  not 
present,  these  may  bo  titrated  with  the  above  indic¬ 
ators,  but  with  arginine  in  the  mixtures  the  quantity 
of  acid  required  to  titrate  the  basic  groups  against 
thymol-blue  may  be  greatly  in  excess  of  the 
theoretical.  Thus,  using  thymol -blue,  the  hydrolys¬ 
ates  from  protamines  or  other  proteins  containing 
much  arginine  may  give  too  high  titration  values. 

H.  D.  Kay. 

M.  -p.  and  b.  -p.  determinations.  L.  W. 
Winkler  (Arch.  Pliarm.,  1928,  266,  45— 62).— The 
apparatus  described  gives  more  trustworthy  results 
than  that  officially  prescribed  in  the  German  Pharma¬ 
copoeia.  The  rn.-p.  apparatus  consists  of  a  wide¬ 
necked  flask  within  which  hangs  a  wide  tube.  Both 
contain  sulphuric  acid,  or  pentachloroethane  for 
temperatures  below  140°.  The  liquid  in  the  inner 
tube  is  stirred  by  moving  both  thermometer  and 
m.-p.  tube  together.  The  m.-p.  tube  itself  is  4 — 5  mm. 
diameter  and  20 — 25  cm.  long,  and  the  substance  is 
previously  melted  within  it,  then  cooled  so  as  to  form 
a  thin  coating  round  the  bottom.  The  temperature 
at  which  this  becomes  transparent  is  taken  as  the 
m.  p.  The  following  revised  figures,  among  others, 
are  given  for  various  medicinal  chemicals  ;  adalin, 
118*8°;  anaesthesia,  89*8° ;  atophan,  215-1° ;  benzo- 
phenol,  38*8°;  bromural,  144-9°;  ductal,  88-1°; 
caffeine,  236-8°;  luminal,  175-3°;  novatophan, 
58-3°;  pyramidone,  106*5° ;  theophylline  (anhydrous), 
272-3°;  trichloroacetic  acid,  57*3°.  Substances 
which  decompose  on  melting  are  not  previously 
fused,  but  are  rubbed  round  the  bottom  of  the  tube. 
The  method  is  suitable  also  for  simple  eryoscopic 
observations  on  mixtures. 

The  b.-p.  apparatus  consists  of  a  tube  25 — 30  cm. 
long  and  12  mm.  wide  with  a  somewhat  narrower 
neck.  About  1  cm.  at  the  bottom  is  filled  with  clean 
uniform  grains  of  pumice  and  the  thermometer  bulb 
is  protected  by  a  brass  sheath  resting  on  the  pumice. 
Enough  of  the  liquid,  e.g.,  about  1  c.e.,  is  introduced  to 
cover  the  thermometer  bulb.  The  apparatus  is  heated 
over  wire  gauze.  From  the  observed  b.  p.  0-55°  is 
subtracted,  this  being  the  difference  in  temperature 
between  the  liquid  and  the  vapour  above  it  in  this 
apparatus.  B.  p.  are  given  for  various  liquids 
between  ethyl  chloride  (12*6°)  and  methyl  salicylate 
(221-1°).  Tables  are  given  showing  the  use  of  the 
apparatus  in  detecting  and  determining  alcohol  in 
ether  and  in  chloroform.  By  determining  the  b.  p.  of 
water  simultaneously  with  any  other  determination  a 
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correction  can  be  applied  which  dispenses  with  the 
use  of  the  barometer.  W.  A.  Silvester. 

Determination  of  oxygen  in  organic  com¬ 
pounds.  G.  G.  Glockler  and  L,  D.  Roberts 
(J.  Amer.  Chem.  Soc.,  1928,  50,  828— 831).— The 
apparatus  and  method  are  described  for  conducting 
semi-micro-combustions  of  compounds  containing 
carbon,  hydrogen,  and  oxygen  in  a  closed  apparatus. 
A  measured  volume  of  oxygen  is  enclosed,  the  com¬ 
pound  completely  burnt,  and  the  residual  oxygen 
measured.  The  results  are  approximate,  but  serve 
to  confirm  the  presence  of  oxygen  in  organic  com¬ 
pounds,  A.  McGookin. 

Determination  of  [labile]  halogens  in  organic 
compounds.  S.  Krishna  and  J.  Swarup  (J, 
Amer.  Chem,  Soe.,  1928,  50,  798 — 801). — A  modific¬ 
ation  of  Kux’s  method  is  described  for  the  determin¬ 
ation  of  labile  halogen  alone  or  in  presence  of  stable 
halogen.  The  method  is  not  applicable  to  benzyl 
chloride,  chloral  hydrate,  and  compounds  containing 
nitro -groups.  A.  McGookin. 

Volumetric  determination  of  amino-nitrogen, 
K.  Linderstrom -L  an q  (Z.  physiol.  Chem.,  1928,  173, 
32 — 50). — The  compound  is  titrated  in  acetone 
solution  (100 — 200  c.c.  of  99%  acetone  to  10  c.c.  of  an 
aqueous  solution)  with  0di¥-alcoholic~hydrocliloric 
acid  using  benzeneazo-a-naphthylamine  as  indicator. 
The  titration  is  accurate  to  within  0*02—0-04  c.c.  of 


acid,  and  is  not  affected  by  any  of  the  usual  buffer 
solutions,  by  ammonia,  or  by  ammonium  chloride. 

J.  Stewart. 

Determination  of  sulphinic  group  and  ferric 
[iron],  S.  Krishna  and  BL  Singh  (J.  Amer.  Chem. 
Soc,,  1928,  50,  7 92 — 7 98) . — Sulphinic  acids  give 
quantitative  precipitates  (Thomas,  J.C.S.,  1909,  95, 
342)  of  the  type  (R*S02)3Fe  in  acid  solution  with 
ferric  salts,  and  the  presence  of  other  metals,  like 
cobalt,  nickel,  chromium,  aluminium,  and  ferrous 
iron,  or  of  other  negative  groups,  e.g,,  the  carboxyl 
group,  does  not  affect  the  reaction.  Good  results 
were  obtained  for  benzene-,  p -toluene-,  1  :  4- dichloro¬ 
benzene-2-,  l-chloro-4-nitrobenzene-2-,  benzoic  acid-3- 
1  :  4-dibromobenzenc-2- ,  p-ch  loro  benzene-,  p-acet- 
anilide-,  salicylic  acid-4-,  benzene- 1  :  3-di-,  cinnamic 
acid -4-,  and  p-anisyl -sulphinic  acids.  The  ferric 
salts  of  all  but  the  last-named  acid  were  analysed. 

A.  McGookin. 

Interference  of  nitro™  and  azo-groups  on  the 
Zerewitinofi  method  for  the  determination  of 
active  hydrogen,  H.  Gilman  and  R.  E.  Fother- 
gill  (J.  Amer.  Chem.  Soc.,  1928,  50,  867— 889).— 
The  presence  of  an  azo -group  gives  rise  to  high 
values  in  the  determination  of  active  hydrogen. 
Values  for  active  hydrogen  higher  than  those  obtained 
by  Zerewitinofi  are  recorded  for  the  complexes  of 
p-aminoazobenzenc  and  anthranilic  acid  with  tri¬ 
nitrobenzene.  The  presence  of  nitro-  and  azo-groups 
is  suggested  as  an  explanation.  J.  D.  Fulton. 
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50—450  mg,  per  cubic  metre.  P.  Drinker.  R.  M. 
Thomson,  and  J,  L.  Finn  (J.  Ind.  Hygiene,  1928, 10, 
13 — 25). — The  amounts  of  dusts  and  fumes  of  known 
composition  retained  and  expired  by  man  have  been 
determined  as  a  function  of  the  concentration,  length 
of  exposure,  and  rate  of  breathing.  Suspensions  of 
zinc  oxide  fume  (particles  0*15  and  0*4  g)  and  of 
marble  dust  (particles  0*3— 6 p)  were  employed.  The 
percentage  retentions  obtained  were  55 ±9*4,  The 
concentrations  inhaled  varied  from  50  to  450  mg./m.3, 
the  exposure  from  5  to  45  min.,  and  the  rates  of 
breathing  from  6  to  18  respirations  per  min.  No 
appreciable  variation  of  retention  with  concentration 
of  fume  was  detected.  E,  A.  Lunt. 

Variations  in  the  uric  acid  content  of  Mood 
relative  to  respiratory  functions  ;  asphyxial 
hyperuricemia.  L.  Binet  and  R.  Fabre  (Compt. 
rend.,  1928,  186,  973 — 975). — The  proportion  of  uric 
acid  in  the  blood  of  dogs,  which  in  the  normal  con¬ 
dition  has  the  values  total  blood,  0*09 — 0*16,  plasma, 
0*03 — 0*06  g. /litre,  is  increased  17 — 18%  during 
asphyxiation,  the  amount  of  the  increase  depending 
on  the  period  of  asphyxiation.  The  excess  of  uric 
acid  is  eliminated  and  the  value  returns  to  normal 
15  min.  after  return  to  normal  respiration. 

J.  W.  Baker. 


Carbon  cIioxitLe  of  th,e  Iblood.  JCaato  fJ”, 
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loehem  Janan  Iljz/  o  lo7-— -loOi  — —  I  lie  carbon 
dioxide  dissociation  curves  of  horse  blood,  plasma, 
and  serum,  of  a  suspension  of  the  corpuscles  in 
physiological  saline  solution,  and  of  the  laked  blood 
were  studied.  The  curves  for  plasma  and  serum  are 
identical  and  similar  to  that  of  a  0 * 3 AT -hydrogen 
carbonate  solution.  The  carbon  dioxide  content  of 
defibrinated  blood  at  any  carbon  dioxide  pressure  is  less 
than  that  of  the  serum  and  corpuscles  taken  separately, 
and  it  is  suggested  that  the  presence  of  corpuscles  sup¬ 
presses  the  carbon  dioxide-combining  ability  of  the 
serum.  The  carbon  dioxide  contained  in  the  corpuscles 
is  combined  with  the  haemoglobin.  The  carbon 
dioxide  content  of  the  blood  decreases  slightly  with 
increasing  oxygenation.  Blood  in  equilibrium  with 
air  free  from  carbon  dioxide  is  slightly  more  acidic 
than  the  serum  under  the  same  conditions,  and 
on  mixing  these  there  is  a  liberation  of  carbon 
dioxide.  W.  A.  Richardson. 

Combination  of  carbon  dioxide  with  oxy- 
haemoglobin.  S.  Kato  (J.  Biochem.  Japan,  1927, 
8,  1 87 —  1 94) . — The  carbon  dioxide  dissociation 

curves  of  oxy  haemoglobin  solutions  dialysed  to 
different  degrees  have  been  studied,  and  it  is  found 
that  the  equation  F1— aPr"  is  applicable,  where  V1 
is  the  concentration  of  carbon  dioxide  expressed  as  a 
volume  percentage  of  a  standard  haemoglobin  solution, 
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P  is  the  pressure  of  carbon  dioxide  with  which  .the 
solution  is  in  equilibrium,  and  a  and  n  are  constants 
for  each  solution.  The  lower  the  salt  content  of  the 
solution  the  higher  is  the  amount  of  carbon  dioxide 
combined,  and  it  is  concluded  that  the  amount  of 
carbon  dioxide  adsorbed  decreases  when  the  degree  of 
aggregation  of  the  haemoglobin  is  increased.  The 
amount  of  carbon  dioxide  adsorbed  by  haemoglobin 
at  37°  is  less  than  at  18°,  and  this  is  the  main 
cause  of  decrease  in  the  carbon  dioxide  cajiaeity  of 
the  blood  with  rise  of  temperature. 

W.  A.  Richardson. 

Photographic  methods  of  estimating  the 
percentage  saturation  of  haemoglobin  with 
various  gases.  I.  Ratio  of  oxyhaemoglobin  to 
carboxyhaemoglobin.  H.  Hartrtdge  and  F.  J.  W. 
Houghton  (J.  Physiol.,  1928,  64,  405—414).— A 
method  is  described  for  obtaining  photographs  of  the 
absorption  spectra  of  oxyhsemoglobin,  car  boxy- 
haemoglobin,  or  mixtures  of  the  two  pigments. 
The  plates  are  analysed  by  the  selenium  densitometer 
or  by  a  visual  apparatus,  the  mid-point  of  the  a-band 
being  determined  to  within  about  0*03  mm.  A 
calibration  curve  relating  the  percentage  of  carboxy- 
haomoglobin  to  the  position  of  this  mid-point  is 
obtained  by  photographing  a  series  of  known  mixtures 
of  the  two  pigments,  and  an  unknown  solution  can 
then  be  determined  by  recording  and  analysing  its 
photograph  on  the  same  plate  as  the  calibrating 
exposures.  The  accuracy  of  the  method  is  greater 
than  that  of  the  reversion  spectroscope  and  has  the 
further  advantage  of  permanency  of  records. 

R.  K.  Cannan. 

Apparatus  for  the  analysis  of  blood-gases.  L. 
Cox d orel Li  (Arch.  sci.  biol.,  1926,  9,  146 — 151 ; 
Chem.  Zentr.,  1927,  ii,  2217). — The  gases  are  col¬ 
lected  at  atmospheric  pressure.  The  apparatus  can 
also  be  used  for  the  gasometrie  determination  of 
urea.  '  A.  A.  Elbribge. 

Action  of  carbon  monoxide  in  absence  of 
haemoglobin,  and  some  properties  of  the  respir¬ 
atory  ferment.  0.  Warburg  (Naturwiss.,  1927, 
15,  546 ;  Chem.  Zentr.,  1927,  ii,  2202). — Carbon 
monoxide  acts  on  living  cells  in  general,  reversibly 
inhibiting  respiration.  The  substance  in  the  cell 
with  which  the  carbon  monoxide  reacts  behaves  very 
similarly  to  haemoglobin.  The  attachment  of 
haemoglobin  to  carbon  monoxide  is  firmer  than  to 
oxygen,  whilst  with  the  respiratory  ferment  (an 
oxidase)  the-  reverse  is  the  case.  The  affinity  for 
carbon  monoxide  is  greater  in  the  dark  than  in  light. 
The  effect  of  different  wave-lengths  is  considered. 

A.  A.  Elbribge. 

Colloid  chemistry  of  haemoglobin.  I.  B. 
Jirgensons  (Biochem.  Z.,  1928,  194,  140—150),— 
In  presence  of  organic  substances  (e.g.,  alcohol,  iso¬ 
propyl  alcohol,  urea,  pyridine,  acetone,  glycerol,  etc.) 
the  visible  spectrum  of  haemoglobin  (a  mixture  of 
oxy-  and  met-haenioglobin)  changes,  the  three  bands 
at  525 — 550,  575 — 585,  and  629 — 639  mi  becoming 
positions  of  which  are  520 — 550  and  560  (or 
o65)  5S0.  Capillary  -  ilia  c  t  i  ve  organic  substances  act 
more  slowly  than  capillary-active,  whilst  salts  have 
no  effect.  A  moderate  rise  of  temperature,  to 
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40°  for  capillary-active  and  to  70*  for  capillary- 
inactive  substances,  favoured  this  spectral  change. 

P.  W.  Clutterbuck. 

Protein  grouping  of  haemoglobin.  J.  Barcroft 
(Bull.  Soc.  Chim.  biol.,  1928,  10,  279 — 282). — It  is 
suggested  that  the  differences  between  the  haemo¬ 
globins  from  various  animals  are  due  to  differences  in 
the  structure  of  the  component  globins  and  prob¬ 
ably  not  to  the  formation  of  isomeric  haemoglobins  by 
variation  in  the  position  of  attachment  of  the  haem  at  in 
to  the  globin.  G.  A.  C.  Gough. 

Decomposition  of  oxyhaemoglobin  with  pepsin- 
hydrochloric  acid.  K.  Felix  and  A.  Buchner 
(Z.  physiol.  Chem.,  1927,  171,  276— 289).— When 
pepsin  acts  on  oxyhaemoglobin  acidic  and  basic 
groups  are  set  free  in  equivalent  amounts.  1ST 0  basic 
groups  other  than  amino -groups  appear  and  it  is 
therefore  unlikely  that  the  glyoxaline  ring  is  involved 
to  any  great  extent.  J.  Stewart. 

Iron.  II.  Labile  iron  of  blood,  and  its 
relation  to  haemoglobin.  III.  Distribution  of 
labile  iron  between  blood-corpuscles  and 
-plasma,  and  its  behaviour.  G.  Barkan  (Z. 
physiol.  Chem.,  1927,  171,  179—193,  194— 221).— II. 
Earlier  experimental  work  (A.,  1925,  i,  1482)  is  con¬ 
firmed.  The  reaction  is  now  shown  to  be  complete  in 
acid  or  alkaline  solution,  no  porphyrins  are  defected, 
and  there  is  no  relationship  between  the  iron  content  of 
haemoglobin  and  the  amount  of  iron  easily  separated 
by  the  action  of  dilute  hydrochloric  acid.  Either  a 
small,  variable  part  of  the  haemoglobin  is  more  loosely 
attached  than  the  main  portion,  or  the  greater  part 
of  the  haemoglobin  molecule  must  be  admixed  with  a 
small,  variable  amount  of  material  the  iron  of  which  is 
loosely  attached. 

III.  By  far  the  greater  part  of  the  easily  separated 
iron  of  blood  comes  from  the  corpuscles.  The  iron 
of  the  washed  stromata  is  only  a  fraction  of  that 
existing  in  the  corpuscles,  and  is  all  in  the  easily 
separated  form.  Neither  periods  of  anaemia  nor  of 
regeneration  of  blood  affect  the  content  of  labile  iron. 
Even  large  doses  of  iron  will  raise  a  subnormal  only 
to  a  normal  value.  Transference  of  iron  from  blood- 
corpuscles  to  plasma  takes  place  slowly  when  non- 
coagulable  blood  is  kept.  J.  Stewart. 

Action  of  potassium  cyanide  and  potassium 
ferricyanide  on  certain  respiratory  pigments. 
S.  F.  Cook  (J.  Gen.  Physiol.,  1928,  11,  339—348).— 
Oxygen  is  liberated  from  echinoehrome  and  hsem- 
erythrin  by  both  salts,  from  haemoglobin  by  potassium 
ferricyanide  only,  from  haemocyanin  by  potassium 
cyanide  only.  E.  A.  Lent. 

Oxidation  processes  occurring  in  the  system 
plasma-potassium  ferricyanide.  G.  Litarczek 
(J.  Physiol.,  1928,  65,  1 — 14). — Plasma  or  serum  to 
which  potassium  ferricyanide  has  been  added  absorbs 
oxygen  from  the  air.  Haemoglobin  can  replace  the 
ferricyanide,  but  ferric  chloride  or  ferrocyanidc 
cannot.  The  removal  of  ether-soluble  lipins  greatly 
reduces  the  oxygen  consumption  of  the  system  and 
the  extracted  lipins  have  some  power  of  autoxidation 
on  the  addition  of  ferricyanide  or  haemoglobin.  These 
facts  indicate  an  error  in  the  determination  of  the 
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oxygen  capacity  of  blood  by  the  ferricyanide  method. 
The  extent  of  the  error  will  bo  a  function  of  the  time 
taken  in  analysis,  the  lipin  concentration  of  the  blood, 
and  the  concentration  of  ferricyanide.  The  method 
of  Van  Slyke  is  probably  the  only  accurate  one  for 
Hipsemic  bloods.  R,  K.  Cam  ah. 

Action  of  carbon  monoxide  and  light  on 
heemin  catalysis.  H.  A.  Krebs  (Riochem.  Z,, 
1928,  193,  347— 349).— Carbon  monoxide  and  light 
affect  the  catalysis  by  hromin  of  the  oxidation  by 
molecular  oxygen  of  cysteine  to  cystine  in  the  saino 
way  as  they  affect  the  respiration  of  living  substance. 

P.  W.  Clhttkrbuck. 

Sources  of  error  in  detection  of  blood  in 
clinical  and  forensic  cases.  I.  Oxidising  action 
of  commercial  ether.  II.  Bromine  content  of 
commercial  hydrogen  bromide-acetic  acid  as  a 
source  of  error  in  the  identification  of  blood  by 
conversion  into  Nencki's  hcematoporphyrin. 
III.  Possibility  of  confusion  of  haemoglobin  and 
hsematin  with  iron  porphyratin  of  vegetable 
food.  0.  SonuMM  (Z.  physiol.  Chem.,  1927,  172, 
38 — 49), — I.  Discrepancies  in  tests  for  blood  pig¬ 
ments  bv  the  acetic  acid-ether  method,  with  spectro¬ 
scopic  identification  of  pyridine  -hiemochroniogen,  are 
clue  to  the  oxidising  action  of  the  other  used.  Pure 
cohosmatin,  or  deli brina ted  human  blood  in  acetic 
acid,  or  a  suspension  of  lucrum  in  acetic  acid,  is  readily 
oxidised  under  the  conditions  of  the  test,  and  since 
this  destructive  action  is  of  considerable  magnitude, 
appreciable  amounts  of  pigment  may  be  affected. 
When  chloroform  is  used  instead  of  ether  no  destruc¬ 
tion  occurs.  The  oxidative  power  of  the  ether  is 
reduced  by  treatment  with  anhydrous  potassium 
carbonate  and  redistillation,  or  preferably  by  shaking 
with  one  tenth  its  volume  of  15%  potassium  hydr¬ 
oxide,  and  redistillation.  This  purified  ether  enables 
positive  reactions  to  bo  obtained  for  occult  blood  in 
fnsces  when  the  ordinary  ether  gives  negative  results. 
Several  samples  of  anaesthetic  ether  investigated 
showed  no  lisematin-destroying  action.  The  de¬ 
structive  action  runs  parallel  with  the  oxidative  power 
of  the  ether,  the  latter  being  measured  by  the  liber¬ 
ation  of  iodine  from  potassium  iodide  solutions  and  the 
oxidation  of  ferrous  sulphate  or  ferrous  ammonium 
sulphate;  anaesthetic  ether  with  a  small  amount  of 
hydrogen  peroxide  added  behaves  in  the  same  way 
as  commercial  ether.  Satisfactory  purification  of  the 
latter  for  these  tests  can  thus  be  effected  by  shaking 
with  potassium  iodide  solution,  followed  by  washing 
with  potassium  hydroxide  solution  and  then  with 
water, 

II.  The  identification  of  blood  stains  by  treatment 
with  acetic  acid  saturated  with  hydrogen  bromide 
to  produce  jXenekrs  hocmatoporphyrin  often  fails 
with  traces  of  blood  owing  to  the  presence  of  free 
bromine  in  commercial  hydrogen  bromide-acetic 
acid  solutions. 

HI.  Positive  spectroscopic  luematin  reactions  have 
been  obtained  with  acetic  acid-chloroform  extracts  of 
oat  preparations.  The  necessity  of  considering  the 
iron  porphyratin  content  of  the  residues  from 
vegetable  food  when  testing  for  occult  blood  is 
emphasised,  A.  Wormall. 


Blood  concentration  in  marine  fishes.  F.  Gb 
Hall  (J.  Biol.  Chem.,  1928,  76,  623— 631).— The 
previous  results  (A.,  1926,  634)  regarding  the  increased 
concentration  of  various  constituents  of  the  blood 
of  fishes  during  asphyxia  are  confirmed ;  the  greatest 
increase  is  in  the  iron  content  and  the  least  in  the 
nitrogen  content.  There  is  increased  combining  power 
for  oxygen,  but  this  is  not  proportional  to  the  increase- 
in  haemoglobin  concentration  owing  to  the  coincident 
accumulation  of  acid;  the  latter,  together  with  the 
retention  of  toxic  substances,  are  the  ultimate  causes 
of  death  of  the  fish  in  asphyxia. 

C.  R.  Harington, 

Absorption  spectra  of  blood  from  man,  oxr 
and  frog.  G.  A.  Akovbiants  and  V.  A.  Ham- 
btjbtzev  (Zhur.  exp.  Biol.  Med.,  1927,  4,  751 — 
761). — The  relation  between  KdC  and  X  is  determined 
spectrophotometrically  for  blood.  The  absorption 
remains  the  same  on  increased  dilution,  provided  the 
same  number  of  molecules  are  present  in  the  path  of 
the  light.  Chemical  Abstracts. 

Is  succinic  acid  present  in  ox  blood?  B. 
FlascitentrAger  and  G.  Lour  (Z.  physiol.  Chem., 
1928,  174,  302—305). — No  succinic  acid  could  be 
isolated  from  about  50  litres  of  fresh  defibrinated  ox 
blood,  and  the  amount  present,  if  any,  cannot  be 
greater  than  0*2  mg.  -%,  A,  Worm  all. 

Hydrogen-ion  concentration  of  blood  cor¬ 
puscles.  H.  Taylor  (J.  Physiol. ,  192.7,  63,  343 — 
356). — The  hydrogen -ion  activities  were  calculated 
from  observed  PJ).  at  a  collodion  membrane 
separating  laked  blood-corpuscles  from  a  dilute 
sodium  hydrogen  carbonate-sodium  chloride  solution. 
The  fn  of  human  corpuscles  varied  from  7*47  to 
6*95,  whilst  that  of  the  corresponding  sera  varied 
from  7*70  to  7*26,  Similar  relations  held  for  goose 
blood,  which,  at  the  same  partial  pressure  of  carbon 
dioxide,  appeared  to  be  slightly  alkaline  to  human 
blood.  ’  *  R.  K.  C  ANN  AN. 

Origin  of  plasma-proteins.  M.  Komatsu  (J. 
Biochem.  Japan,  1927,  7,  447 — 456). — The  great 
reduction  of  the  albumin/globulin  ratio  in  Inornate- 
porphyrin  rabbits  is  accompanied  by  an  increase  of 
the  nitrogen /sulphur  ratio  in  the  liver  tissue  and 
simultaneous  diminution  in  muscle  tissue.  Both 
liver  and  muscle  may  contribute  to  the  production  of 
blood -protein,  the  former  contributing  protein  rich 
in  sulphur,  and  the  latter  protein  poor  in  sulphur. 

Chemical  Abstracts. 

Plasmalogen.  I.  Absorption  of  plasmalogen 
and  the  conditions  for  the  establishment  of 
alimentary  plasm alogeneemia .  R.  Feulgen,  K. 
Imhauser,  and  M,  Westhites  (Biochem.  Z.s  1928, 193, 
251 — 263).— Plasmalogen,  the  precursor  of  the  alde¬ 
hyde  plasmal,  is  present  in  animal  food  and  is  absorbed 
from  the  intestine  either  when  given  as  flesh  or 
as  a  phosphatide  emulsion  prepared  therefrom.  It 
produces  alimentary  plasmalogememia,  whereas  free 
plasmal  does  not,  since  the  latter  either  is  not  absorbed 
or  is  immediately  retained  or  chemically  changed, 
probably  in  the  intestinal  wall,  so  that  it  no  longer 
gives  the  fuchain-sulphurous  acid  reaction.  Whereas 
plasmalogen,  intravenously  injected,  can  be  detected 
for  an  hour  in  the  serum,  plasmal  similarly  injected,. 
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disappears  so  quickly  that  it  cannot  usually  be 
detected  at  all.  The  tissues  must  be  responsible  for 
the  reaction,  since  blood  in  vitro  does  not  attack  either 
plasmalogen  or  plasmal.  In  the  stomach,  part  of 
the  plasmalogen  is  converted  into  plasmal  by  the 
acid  present  and  only  tho  plasmalogen  remaining  is 
responsible  for  plasmalogensemia  (cf.  A.,  1927,  300, 
370,  894).  '  P.  W.  Clutterbuck. 

Plasmalogen.  II,  Behaviour  of  plasmalogen 
in  the  serum  of  the  newly  born.  K.  Imhauser 
(Biochem.  Z.,  1928,  193,  410 — 422).— Newly- born 
calves  have  traces  of  plasmalogen  in  the  serum,  only 
about  1/20  of  that  of  tho  adult  animal,  whereas  the 
serum-plasmalogen  content  of  the  mother  is  normal. 
From  birth,  there  is  a  daily  increase  until,  after  1 — 2 
months,  the  adult  value  is  reached. 

P.  W.  Clutterbuck. 

The  saponifiable  reducing  carbohydrate  of 
blood-plasma,  G.  Fontes  and  L.  Thivolle  (Bull. 
Soc.  Chim.  biol.,  1928,  10,  261—271).— The  hypo¬ 
thesis  that  the  immediately  reducing  blood-sugar  ” 
(A.,  1927,  690)  is  a  hexosediphosphate  is  rejected  on 
comparing  its  properties  with  the  latter.  Hexose¬ 
diphosphate,  unlike  the  blood-carbohydrate,  is  not 
completely  precipitated  by  mercuric  nitrate  and  is 
only  partly  hydrolysed  under  conditions  which  hydro - 
lyse  the  blood- carbohydrate.  Living  yeast,  which 
does  not  consume  hexosediphosphate,  removes  the 
entire  content  of  “  immediately  reducing  blood- 
sugar  55  from  the  plasma  of  horse’s  blood. 

G.  A.  C.  Gough. 

Unfermentable  residue  of  free  blood-sugar. 
K  J.  Bigwood  and  A.  Wuillot  (Bull.  Soc.  Chim. 
biol.,  1928,  10,  272 — 273). — In  connexion  with 
previous  work  (A.,  1927,  1102)  it  is  found  that  the 
reducing  power  of  laevulose  is  not  altered  by  digestion 
with  sulphuric  acid  (0T25 — 2*0Ar)  for  1  hr. 

G.  A.  C.  Gough. 

So-called  protein-sugar  of  blood-plasma, 
E.  J.  Bigwood  and  A.  Wuillot  (Bull.  Soc.  Chim. 
biol.,  1928,  10,  274 — 278). — The  enhancement  of  the 
reducing  power  of  blood -plasma  on  treatment  with 
dilute  acids  at  130°  (A.,  1914,  ii,  682;  1925,  i,  714)  is 
confirmed ;  -it  is  shown,  however,  that  only  4%  of  the 
sugars,  liberated  possibly  from  combination  with 
protein,  are  fermented  by  yeast.  G.  A.  C.  Gough. 

Effect  of  dextrose  and  dihydroxyacetone  on 
the  blood-sugar  value.  K.  Hem  da  (Biochem.  Z., 
1928,  194,  111 — 127). — The  effect  of  previous  feeding 
of  carbohydrate  or  protein  on  the  utilisation  ol 
injected  dextrose  and  dihydroxyacetone  by  normal 
and  depanereatised  dogs,  and  dogs  the  pancreatic 
ducts  of  which  had  been  tied  6  months  before  the 
experiment,  is  investigated.  With  a  protein-rich  and 
carbohydrate-free  diet,  symptoms  with  normal  dogs 
on  injecting  dextrose  are  similar  to  those  in  depan - 
creatised  dogs  and  the  effect  is  even  greater  in  dogs 
the  ducts  of  which  are  ligatured.  On  the  other  hand, 
utilisation  of  injected  dihydroxyacetone  is  not 
affected  by  previous  feeding,  but  depanereatised  dogs 
utilise  the  triose  less  readily  than  normal  dogs.  The 
readier  utilisation  of  triose  compared  with  hexose  is 
less  marked  in  dogs  having  the  duct  tied. 

P.  W.  Clutterbuck. 


Micro-method  for  the  determination  of  di¬ 
hydroxyacetone  in  blood.  F.  Silbersteik  and  F. 
Rappaport  (Biochem.  Z,,  1928,  194,  105 — 110). — 
A  modification  of  the  Hagedorn-- Jensen  sugar  deter¬ 
mination  is  employed  as  a  micro-method  for  the 
determination  of  dihydroxyacetone . 

P.  W.  Clutterbuck, 

Attempt  to  detect  methylglyoxal  as  an  inter¬ 
mediate  product  of  glycolysis.  0.  Neuberg  and 
M.  Kobel  (Biochem.  Z.,  1928,  193,  464—467),— 
It  was  not  found  possible  to  detect,  by  means  of 
semicarbazide,  the  formation  of  methylglyoxal  during 
glycolysis  in  horse’s  or  dog’s  blood  after  addition  of 
dextrose.  '  P.  W.  Clutterbuck. 

Ammonia  content  of  and  ammonia  formation 
in  blood,  I.  Ammonia  formation  in  the  kidney, 
II.  E.  Gottlieb  (Biochem.  Z.,  1928,  194,  151 — 
162,  163 — 176).— I.  The  ammonia -nitrogen  content  of 
the  arterial  and  venous  blood  of  fasting  dogs  is 
0*03  mg./lOO  c.c.  In  all  but  one  experiment,  the 
blood-ammonia  was  not  preformed.  Ammonia  form¬ 
ation  proceeds  in  dog’s  blood  from  the  moment  of 
removal  of  the  sample  with  decreasing  velocity, 
depending  on  the  temperature  and  to  a  smaller  extent 
on  thepK,  a  greater  ammonia  formation  occurring  with 
more  alkaline  reaction  (pH  12). 

II.  Experiments  are  described  which  support  the 
theory  of  Nash  and  Benedict  (A.,  1922,  i,  191,  483)  of 
the  formation  of  ammonia  by  the  kidney.  In  four 
experiments  considerable  amounts  of  ammonia  were 
detected  in  the  urine  which  had  not  come  from  the 
blood,  whilst  in  six  other  experiments  considerably 
more  ammonia  was  detected  in  the  venous  blood 
from  the  kidney  than  was  present  in  the  arterial 
blood.  P.  W.  Clutterbuck. 

Application  of  the  hypobromite  method  to  the 
determination  of  minute  quantities  of  ammonia 
and  especially  of  the  non-protein  nitrogen  of  the 
blood.  V.  Engelhardt  and  N.  Ly ubimo v-Rrem- 
leya  (Zhur.  exp.  Biol.  Med.,  1927,  6,  26 — 39). 

Chemical  Abstracts. 

Determination  of  carbamide  in  blood.  F.  W. 
Fox  (Biochem.  J.,  1928,  22,  545 — 547). — A  description 
of  a  macro-  and  a  micro-method  based  on  the  deter¬ 
mination  of  the  ammonia  produced  by  the  action  of 
urease  directly  and  without  previous  aeration. 

S.  S.  ZlLVA. 

Effect  of  blood  preservatives  on  urea  deter¬ 
mination.  R.  A.  Kilduefe  and  E.  G.  Springer 
(Arch.  Path.  Lab.  Med.,  1927,  4,  390—397).— The 
results  of  the  determination  of  urea  in  blood  are 
affected  by  the  use  of  a  mixture  of  thymol  and  sodium 
fluoride  as  a  preservative.  Chemical  Abstracts. 

Influence  of  sodium  fluoride  and  thymol  on 
determination  of  urea  by  urease  method.  A.  E. 
Osterberg  and  E.  V.  Schmidt  (J.  Biol.  Chem.,  192-8, 
76,  7 49 — 7 54 )  .—Addition  to  blood  of  a  10  :  1  mixture 
of  sodium  fluoride  and  thymol  in  quantities  of  10  mg. 
per  c.c.  as  recommended  by  Sander  {ibid,,  1923,  58, 
1)  interferes  with  the  determination  of  urea  by 
retarding  the  action  of  urease:  3  mg.  per  c.c.  of  the 
preservative  have  no  effect  (cf.  Roe  and  others,  this 
voL,  192).  '  C.  R.  Harixgton. 
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Ferricyanide  micro-method  in  blood  analysis. 
L.  Flatov  (Biochem.  Z.,  1928,  194,  132 — 139). — 
The  author’s  method  for  the  determination  of  uric 
acid  by  addition  of  excess  of  ferricyanide  and  titrating 
the  excess  with  sodium  indigotinsulphonate  (A.,  1926, 
1283)  is  extended  to  the  determination  also  of  blood- 
sugar,  glutathione,  thiazine,  copper,  and  iron. 

P.  W.  Cltttteeruck. 

Determination  of  chlorides  in  blood  by  Vol- 
hard’s  method.  N.  Ivanovs ki  (Zhur.  exp,  Biol. 
Med.,  1927,  4,  631— 636).— The  blood  (005  c.c.)  in 
water  (1  c.c.),  after  complete  haemolysis,  is  boiled  with 
nitric  acid  (5  drops)  and  3%  hydrogen  peroxide 
solution  (1  drop).  After  cooling,  water  (3  c.c.)  and 
exactly  1  c.c.  of  0*01i\T«silver  nitrate  solution  are 
added,  the  excess  being  titrated  with  ammonium 
thiocyanate  in  the  presence  of  ferric  alum. 

Chemical  Abstracts. 

Determination  of  phosphate  in  a  few  drops  of 
serum.  T.  Bbeiime  and  B.  M,  Lepski  (Klin. 
Wocli.,  1927,  6,  1905—1906;  Client .  Zentr.,  1927,  ii, 
2411).— TisdalFs  method  is  modified  for  use  with 
0*12  c.c.  of  serum.  A.  A  Eldridge. 

Calcium  metabolism.  II.  Calcium  content 
of  corpuscles,  plasma,  and  serum.  III.  Calcium 
and  the  coagulation  of  blood.  C.  P.  Stewart  and 

G.  H.  Percival  (Biochem.  J.,  1928,  22,  548 — 558, 
559 — 570).— II.  True  plasma  contains  10 — 20%  more 
calcium  than  does  the  corresponding  serum.  In 
citrated  plasma  the  amount  is  less  than  in  true  plasma 
to  an  extent  depending  on  the  amount  of  citrate  added. 
The  corpuscles  contain  no  more  than  traces  of  calcium. 
In  plasma  the  concentration  of  ionic  and  of  diffusible 
calcium  appears  to  be  equal  to  that  in  scrum.  It  is 
suggested  that  during  the  coagulation  of  blood  some 
of  the  non- diffusible  calcium  is  precipitated. 

III.  The  effect  of  sodium  citrate,  fluoride,  chloride, 
and  oxalate  on  the  coagulation  time  of  ox  blood  and 
on  the  concentration  of  calcium,  diffusible  calcium, 
and  ionic  calcium  of  the  corresponding  serum  has  been 
studied.  It  is  concluded  that  some  complex  calcium 
compound  incapable  of  filtration  through  a  collodion 
membrane  is  essential  for  the  coagulation  of  blood. 
Calcium  ions  are  not  necessary  and  it  is  possible  that 
they  may  even  have  an  inhibitory  effect. 

S.  8.  Zilva. 

Blood  composition  and  blood  clotting,  A. 
Gig  on  and  E.  Boulenaz  (Biochem.  Z.,  1928,  194, 
83 — 90 ) . — Serum  from  clotted  blood  contains  more 
carbon  than  serum  of  defibrinated  blood  and  the  latter 
more  than  plasma  of  blood  treated  with  sodium 
fluoride.  The  total  nitrogen  values  do  not  run  parallel 
with  these  carbon  values.  Sodium  fluoride  added  to 
blood  to  make  the  concentration  1%  considerably 
changes  the  composition  of  the  blood,  serum,  and 
plasma.  The  plasma  of  whipped  fluoride  blood  is 
richer  in  carbon  than  the  plasma  of  un whipped 
fluoride  blood.  P.  W,  Oluttereiick. 

Proteolytic  enzymes  of  blood-serum.  IX. 
Different  behaviour  of  sera  in  the  stages  of  meta¬ 
morphosis  of  Anura.  M.  yon  Falkenhattsen, 

H.  J.  Fuchs,  and  M,  Schubert  (Biochem.  Z,,  1928, 
193,  269 — 275). — The  sera  of  various  cold-blooded 
animals  at  a  particular  stage  of  development  react 


with  the  fibrin  of  a  later  stage  of  development  in  the 
same  way  as  with  foreign  fibrin,  but  with  fibrin  of  an 
earlier  stage  it  behaves  like  immune  serum  to  its  own 
normal  fibrin,  causing  a  decrease  in  residual  nitrogen. 
Serum  of  the  completely  developed  frog,  however, 
behaves  to  the  fibrin  of  the  various  stages  of  develop¬ 
ment  as  to  foreign  protein  (cf.  A.,  1926,  536,  1166; 
1927, 787).  '  P.  W.  Clutterbttck. 

Immuno-chemical  investigation  of  globin  and 
globin  derivatives.  F.  Ottensooser  and  E. 
Strauss  (Biochem.  Z..  1928,  193,  426 — 463 ) . — From 
the  weak  antigen  haemoglobin  there  is  formed  by 
careful  preparation,  a  strongly  antigenic  globin  which 
behaves  a  typically  as  a  basic  protein.  The  deriv¬ 
atives  nitre-  and  amino -globin  which  arc  not  or  only 
faintly  basic  are  strongly  and  typically  antigenic. 
Specific  globin  precipitation  takes  place  best  at 
p j!  8-1 — ”8*3.  An  attempt  to  stabilise  concentrated 
globin  solutions  sufficiently  for  anaphylactic  experi¬ 
ments  proved  unsuccessful.  The  results  of  a  large 
number  of  specificity  experiments  are  tabulated. 

P,  W.  Clxttterbuck. 

Formation  of  blood  and  bile  pigments  in  the 
incubated  hen's  egg.  Y.  Sendju  (J.  Biochem, 
Japan,  1927,  7.  191 — 196). — The  haemoglobin  con¬ 
tent  of  the  developing  hen’s  egg  increases  very  slowly 
up  to  about  22  mg.  during  the  first  14  days  of  incub¬ 
ation  and  then  very  rapidly  up  to  140  mg.  by  the  end 
of  the  19th  day.  Tho  bile  pigments  show  exactly  the 
same  course  of  development  except  that  they  first 
appear  on  the  7th  incubation  day. 

Chemical  Abstracts. 

Formation  of  enzymes  in  the  developing  egg, 
W.  Engelkardt  and  R.  Waehner  (Zhur.  exp.  Biol. 
Med.,  1927,  5,  335 — 343). — The  total  catalase  and 
lipase  contents  of  the  hen’s  egg  were  determined. 
Both  enzymes  increase  very  greatly,  but  the  catalase 
shows  a  transitory  slight  decline  at  an  early  stage. 
The  course  of  the  lipase  formation  runs  very  nearly 
as  a  logarithmic  curve,  whereas  the  curve  of  the 
catalase  production  runs  convex  to  the  abscissa.  The 
peroxidase  reaction  occurs  simultaneously  with  the 
appearance  of  haemoglobin. 

Chemical  Abstracts. 

Content  of  phospholipins  in  the  submaxillary 
gland,  and  the  physiological  activity  of  this  gland* 
R.  Oaminade,  A.  Mayer,  and  H.  VallGe  (Ann. 
physiol,  physicoehim.  biol.,  1927,  3,  89—93;  Cliem. 
Zentr.,  1927,  ii,  2203).— Dog’s  submaxillary  gland 
contains  0*34%  (calculated  on  the  dried  material)  of 
phospholipins.  A.  A.  Eldridge. 

Calcium  content  of  heart  muscle.  R.  Kapel- 
ler  and  H.  Kutsciiera-Aichbergen  (Biochem.  Z., 
1928,  193,  400 — 408). — The  calcium  content  of  lour 
ox  hearts  and  of  four  hearts  of  normal  adult  men  was 
25 — 25*7  mg.-%,  the  value  being  very  constant  and 
no  difference  between  the  left  and  right  sides  being 
found.  In  a  case  of  insufficiency  of  the  left  side,  this 
side  showed  a  decreased  and  the  right  side  a  some¬ 
what  increased  calcium  content.  In  two  cases  of 
valvular  disease  the  calcium  content  of  both  chambers 
was  decreased.  P.  W.  Clutterbuck. 

Potassium  and  calcium  contents  of  peri¬ 
pheral  nerve  fibres.  A.  Simon  and  J.  Szeloczey 
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(Biochcm.  Z.,  1928,  193,  393 — 399). — Determination 
of  the  potassium  and  calcium  contents  of  the  sciatic 
nerves  of  a  large  number  of  rabbits  are  tabulated. 
Both  contents  show  considerable  individual  variations. 
The  two  nerves  of  the  same  rabbit  contain  roughly  the 
same  amounts  of  calcium,  but  the  amount  of  potass¬ 
ium  varies.  The  nerves  contain  no  indiffusible 
potassium  or  calcium.  Both  potassium  and  calcium 
diffuse  out  of  the  cut  nerve  constantly  for  24  hrs. 
The  calcium  content  of  the  nerves  changes  under  the 
action  of  cocaine  in  vivo,  but  not  regularly.  There 
diffuses  during  2  hrs.  from  one  cut  nerve  into  saline 
containing  0*5%  of  cocaine  hydrochloride  more 
calcium  than  from  the  other  nerve  of  the  same  rabbit 
into  saline.  P.  W.  Clutterbuck. 

Comparison  of  the  nucleic  phosphorus  balance 
of  the  organs  of  different  species  of  vertebrates. 
M.  Javillier,  A.  Cremteu.  and  H.  Hinglais  (Bull. 
Soc,  Chim.  biol.,  1928,  10,  327— 337). — 1 The  nucleic, 
the  transitional  (A.,  1927,  791),  the  lipoid,  and  the 
total  phosphorus  of  the  organs  of  different  species 
of  vertebrates  was  determined.  The  nucleic  phos¬ 
phorus  of  the  organs  of  individuals  of  the  same  age 
and  physiological  state  is  constant.  The  order  of 
the  nucleic  phosphorus  content  of  the  organs  (spleen, 
liver,  kidney,  brain,  and  muscle)  is  generally  the  same 
throughout  different  species,  but  the  ratio  of  nucleic 
phosphorus  to  lipoid  phosphorus  and  especially  the 
total  phosphorus  figures  show  greater  variations.  The 
transitional  phosphorus  is  invariably  greatest  in  the 
muscle.  G.  A.  C.  Gough. 

Nucleic  phosphorus  balance  and  the  phos¬ 
phorus  relations  in  some  complete  organisms 
(chiefly  invertebrates).  M.  Javillier  and  A. 
Cremieu  (Bull.  Soc.  Chim.  biol.,  1928,  10,  338— 
341). — The  nucleic,  lipoid,  transitional,  insoluble,  and 
the  total  phosphorus  contents  were  determined  for 
dried  and  fresh  bodies  of  members  of  typical  classes 
of  invertebrates.  Although  considerable  variations 
were  observed,  the  ratios  of  lipoid  phosphorus  to  total 
phosphor  us  “insoluble  phosphorus  for  these  animals, 
and  also  for  some  vertebrates,  are  of  the  same  order. 

G.  A.  C.  Gough. 

Guanidine  determinations  on  some  inverte¬ 
brates  by  a  colorimetric  phosphotungstic  acid 
method.  M.  M.  Ellis  (Bioehem.  J.,  1928,  22, 
353 — 361). — -The  alcoholic  extracts  of  the  tissues  after 
having  been  freed  from  proteins,  fatty  material, 
lipochromes,  etc.  were  precipitated  with  phospho¬ 
tungstic  acid  and  the  phosphotungstates  extracted 
with  methyl  alcohol.  This  last  extract  contained  the 
guanidine  phosphotungstates,  which  were  deter¬ 
mined  by  means  of  the  nitroprusside  reaction.  Four 
invertebrates,  Purpura  lapillus ,  Calamis  helgo - 
Imulicus,  Ligia  oceanica ,  and  Card nus  rnmnas ,  in 
which  animal  tissues  other  than  muscle  alone  were 
extracted,  showed  the  presence  of  guanidines  by  the 
above  method.  Pure  samples  of  molluscan  muscle 
from  freshly-collected  limpets  and  from  unattached 
limpets  in  which  the  foot  muscle  had  been  in  prolonged 
contraction  were  found  to  be  free  from  both  creatine 
and  guanidine.  S.  S.  Zilva. 

Iodine  in  gorgonian  corals .  K.  SuGlMOTO  (J, 
Biol.  Chem.,  1928,  76,  723— 728).— The  horny  axial 


skeleton  of  various  gorgonian  corals  contains  iodine  in 
amounts  varying  from  0  Jl  to  2*63%  of  the  dry  weight. 
3  : 5 -Di-iodo  tyrosine  lias  been  isolated  from  the 
skeleton  of  Plexmim  flexuosa.  0.  R.  Harington. 

Iodine  as  a  biological  element.  XII.  Iodine 
content  of  the  normal  animal.  XIII.  Effect  on 
iodine  content  of  an  animal  of  ingestion  of  small 
amounts  of  inorganic  iodine.  XIV.  Effect  of  a 
single  administration  of  inorganic  iodine  on  the 
blood-iodine  value.  E.  Maurer  and  H,  Ducrue 
(Bioehem.  Z.,  1928,  193,  356—359,  360—363,  364— 
371;  cf.  A.,  1926,  1167;  1927,  169,  481).— XII.  The 
iodine  contents  of  the  tissues  of  five  normal  rabbits 
vary  considerably  in  the  different  animals  and  quite 
independently  of  the  iodine  contents  of  the  thyroid 
gland  of  those  animals. 

XIII.  By  administration  of  small  amounts  of 
inorganic  iodine  to  such  animals,  the  iodine  content  of 
every  tissue  was  increased,  but  to  different  extents, 
and  this  increase  was  almost  completely  lost  in 
24  hrs.  by  excretion. 

XIV.  The  power  of  the  organism  to  retain  iodine  in 
the  blood  is  different  for  different  animals.  Whereas 
in  man,  after  administration  of  iodine,  a  return  to 
normal  blood-iodine  values  occurs  in  24  hrs.,  in  rabbits 
and  sheep  this  occurs  only  in  6 — 11  days. 

P.  W.  Clutterbuck. 

Relationship  between  state  of  maturity  and 
chemical  composition  of  the  whiting,  Gadus 
merlangus .  H.  0.  Bull  (J.  Marine  Biol.  Assoc., 
1928,  15,  207 — 218). — The  muscles  of  G.  merlangus 
show  no  change  in  composition  during  the  ripening  of 
the  gonads  or  with  age.  The  amount  of  fat  in  the 
liver,  very  low  in  immature  fishes,  is  at  a  maximum 
j  ust  after  the  ripening  of  the  gonads,  and  it  then 
decreases.  Males  are  richer  in  liver-fat  than  females. 
The  protein  content  of  the  liver  is  higher  in  immature 
than  in  mature  fish.  W.  0.  Kermack. 

Artificial  albuminous  cells.  L.  A.  Herrera 
(Atti  R.  Acead.  Lineei,  1928,  [vi],  7,  32—35  ;  cf.  this 
vol.,  238). — When  dropped  from  a  height  on  to 
concentrated  nitric,  sulphuric,  or  hydrochloric  acid, 
particles  of  egg-albumin  give  rise  to  cell-like 
structures.  A  drop  of  egg-albumin,  compressed 
under  a  cover-slip,  to  the  edge  of  which  50%  sulphuric 
acid  is  applied  later,  gives  a  cellular  structure  closely 
resembling  a  plant-tissue.  This  and  other  similar 
results  emphasise  the  importance  of  diffusion  for  the 
formation  of  cells.  T.  H.  Pope. 

Cholesterol  and  lipoid  phosphorus  of  bile  ; 
variations  during  feeding  with  various  materials 
after  “  blockade1  ’  of  the  re ticulO' -endothelial 
system  and  after  splenectomy.  8,  Leites  (Arch, 
exp.  Path.  Pharm.,  1928,  129,  108 — 121). — The 

cholesterol  content  of  the  bile  is  not  markedly 
influenced  by  administration  of  olive  oil  with  or 
without  cholesterol  or  of  oleic  acid,  and  appears  to  be 
slightly  increased  after  administration  of  flesh  or  of 
lecithin.  The  total  and  lipoid  phosphorus  of  the 
bile  is  not  always  increased  after  administration  of 
lecithin.  Blockade  of  the  reticulo-endothelial  system 
causes  an  increase  of  the  cholesterol  in  the  bile,  whilst 
splenectomy  causes  a  decrease  both  in  cholesterol  and 
in  lipoid  phosphorus.  W.  0.  Kermack. 
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Determination  of  acetaldehyde  in  cerebro¬ 
spinal  fluid.  P.  Thomas  and  E.  Maftei  (Compt. 
rend.  Soe.  Biol.,  1927,  96,  1042—1043;  Chem. 
Zentr.,  1927,  ii,  469). — The  cerebrospinal  fluid  is 
neutralised  with  phosphoric  acid,  96%  alcohol  is 
added,  and  the  acetaldehyde  in  the  distillate  is  deter¬ 
mined  colorimetrically  with  a  magenta-sulphurous 
acid  solution,  the  comparison  solution  being  standard¬ 
ised  titrimetrically.  A.  A.  Eldridge. 

Determination  of  globulin  in  cerebrospinal 
fluid.  S.  von  Nador-Nikitits  (Klin.  Woch.,  1927, 
6.  1709;  Chem.  Zentr.,  1927,  ii,  2089)— The  method 
consists  of  precipitation  with  ammonium  sulphate 
in  a  calibrated  sedimentation  tube. 

A.  A.  Eldridge. 

Bolts  cerebrospinal  fluid  test  (acetic  anhydr¬ 
ide-sulphuric  acid).  L.  D.  Cady  (Arch.  Neurol. 
Psych.,  1927,  18,  565 — 571). — The  bluish-pink  or 
lilac  colour  developed  on  adding  acetic  anhydride  and 
sulphuric  acid  to  positive  general  paralytic  cerebro¬ 
spinal  fluids  is  not  due  to  cholesterol,  and  is  not  given 
by  aqueous  extracts  of  brain  tissue,  brain  lecithin, 
urea,  uric  acid,  nucleic  acid,  calcium  lactate,  or 
tyrosine.  The  active  compound,  which  is  present  in 
blood,  is  destroyed  by  treatment  with  ether,  alkali, 
nitric  acid,  or  hydrogen  peroxide,  is  precipitated  by 
protein  preeipitants,  and  is  not  dialysable  in  presence 
of  proteins.  Chemical  Abstracts. 

Relation  between  urea  in  blood  and  saliva.  A. 
Bergman  and  I.  Barg  (Rev.  Soc.  Med.  Interna,  1927, 
3,  605 — 61 1 ) .—Determination  of  urea  in  the  saliva 
and  blood -serum  of  healthy  and  diseased  subjects 
showed  that  the  concentrations  in  each  were  closely 
parallel,  and  the  same  variation  occurred  in  each  after 
oral  administration  of  urea.  If  the  normal  amount 
in  blood -serum  is  taken  as  20— -40  mg.-%,  the 
corresponding  amount  in  saliva  is  30—50  mg.-%. 

R.  K.  Callow. 

Ash  of  human  milk.  0.  Laxa  (Lait,  1927,  7, 
617—621 ;  Chem.  Zentr.,  1927,  ii,  2078).— The 
dialysable  portion  of  human  milk  contains  sulphate ; 
calcium  phosphate  is  present  in  a  non -dialysable 
form.  Numerous  analytical  data  comparing  the 
composition  of  the  ash  of  human  milk  with  that  of 
cow’s  milk  are  given.  A/  A.  Eldridge. 

Phosphorus  compounds  of  milk.  IV, 
Presence  of  adenine  nucleotide  in  milk.  H,  D. 
Kay  and  P.  G.  Marshall  (Riochem.  J.,  1928,  22, 
4 1 6 — 4 18) . — Adenine  nucleotide  associated  with  sortie 
other  phosphoric  ester  with  similar  precipitation 
reactions  and  solubilities  is  present  in  milk  in  con¬ 
centrations  of  the  order  of  3  mg.  per  100  c.c. 

8.  S.  Zilva. 

Physical  properties  and  chemical  composition 
of  the  amniotic  and  allantoic  fluids  of  the  embryo 
chick.  T.  Kamei  (Z,  physiol.  Chem.,  1927,  171, 
101 — -11 3).- —Fluids  from  embryos  were  investigated 
after  incubation  for  9,  14,  and  17  days.  The  sp.  gr. 
of  amniotic  fluid  rises  from  1*006  at  9  days  to  1-06  at 
14  days,  and  falls  to  1*04  at  1.7  days;  that  of  allan¬ 
toic  fluid  rises  from  1*006—  P097  at  9  daws  to  1*016  at 
14  days  and  1*02  at  17  days,  Amniotic  fluid  is 
distinctly  hypotonic  to  hen's  serum  throughout ; 
allantoic  fluid  is  still  more  hvpo tonic.  Sodium 


chloride  is  the  main  constituent  of  the  ash.  In  the 
ash  from  amniotic  fluid  there  is  a  relatively  high 
proportion  of  silica.  Sugar  is  absent  from  both 
fluids.  The  nitrogen  content  of  both  the  fluids  rises 
to  a  maximum  at  14  days.  There  is  more  urea  in  the 
allantoic  than  in  the  amniotic  fluid  throughout 
incubation.  Uric  acid  is  absent  from  the  amniotic 
fluid,  but  present  in  the  allantoic  fluid  (0-01—0*02%). 
The  concentration  of  both  creatine  and  creatinine  in 
the  allantoic  fluid  increases  throughout  the  period  of 
incubation ;  both  appear  to  be  absent  from  the 
amniotic  fluid.  H.  D.  Kay. 

Role  of  tryptophan  in  the  animal  organism. 
S.  Demianovski  (Biochem.  Z.,  1928, 193,  245 — 250).* — 
Silkworms  either  diseased  or  existing  under  unfavour¬ 
able  conditions  secrete  more  tryptophan  in  their  silk 
than  do  healthy  worms  cultivated  under  favourable 
conditions.  P.  W.  Clutterbhck. 

Iron  metabolism.  IV.  Iron  content  of  urine, 
W.  Ltntzel  (Z.  Biol.,  1928,  87,  157— 166),— Experi¬ 
ments  are  described  which  show  that  the  Neumann- 
Hanslian  method  for  the  determination  of  small 
amounts  of  iron  in  urine  is  inaccurate.  By  com¬ 
bining  Neumann’s  procedure  for  the  separation  of 
iron  with  the  author’s  colorimetric  method  of  deter¬ 
mination  as  ferric  thiocyanate,  a  satisfactory  method 
has  been  evolved.  It  is  concluded  that  normal 
human  urine  contains  no  iron.  E.  A.  Lent, 

Indican  in  examination  of  urine.  E.  Schlecht 
(Pharm.  Ztg.,  1928,  73,  355). — Since  indican  has  a 
powerful  reducing  action,  urine  containing  it  may  give 
positive  reactions  with  Nylander’s  and  Echling’s 
solutions  when  no  sugars  are  present.  S.  I.  Levy. 

Preparation  of  creatinine  from  urine.  M. 
Terada  (Z.  physiol.  Chem.,  1927,  170,  289 — 293)  — 
The  mixed  potassium  ammonium  salt  of  Reinecke's 
acid,  obtained  by  melting  together  potassium  di- 
chroraate  and  ammonium  thiocyanate,  gives  with 
creatinine  solutions  a  precipitate  of  the  creatinine 
salt,  C4H7ON3[Cr(SCN)4(NBt)2]H,  in,  p.  175°.  The 
salt  similarly  precipitated  from  urine  is  contamin¬ 
ated  with  a  substance  richer  in  carbon,  but  may  be 
obtained  pure  from  urine  which  has  been  acidified 
and  treated  with  animal  charcoal,  by  dissolving  in 
120  pts.  of  warm  water,  filtering  at  15°,  and  crystall¬ 
ising  at  0°.  C.  Hollins, 

Condition  of  the  uric  acid  in  urine.  Pv.  Ascoli 
(Arch.  sci.  bid.,  1926,  9,  152—160;  Chem.  Zentr., 
1927,  ii,  2205). — A  discussion.  It  is  concluded  that 
the  uric  acid  is  present  in  the  molecular  or  practically 
molecular  disperse  condition.  Further,  any  additive 
product  of  uric  acid  cannot  be  colloidal. 

A.  A.  Eldridge. 

Determination  of  urobilinogen  in  faeces  and 
urine  by  the  new  extraction  method.  A.  Adler 
and  M,  Bressel  (Deut.  Arch.  Min.  Med.,  1927,  155, 
326—341 ;  Chem.  Zentr.,  1927,  ii,  2090).— Ehrlich’s 
urobilinogen  reaction  is  quantitative  only  under 
definite  conditions.  In  the  chloroform  extract  of 
urine  or  feeces  the  conversion  of  the  chromogen  into 
urobilin  takes  place  much  more  slowly  than  in  urine 
or  after  addition  of  alcohol,  being  maximal  when 
1  c.c.  of  Ehrlich’s  reagent  and  2  c.c.  of  absolute 
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alcohol  are  added  to  2  c.e.  of  chloroform  extract. 
Normally,  1 — 3  mg.  per  day  appear  in  the  urino ;  in 
urine  and  faeces  together,  100  mg. 

~  A.  A.  Eldridge. 

Electrodialysis  or  electro-osmosis.  Physico- 
chemical  characteristics  of  normal  and  patho¬ 
logically  altered  Hood-serum.  L.  Reiner  (Bio- 
cliem.  Z.,  1928, 193,  313 — 314). — A  reply  to  Lasch  and 
Reitstotter  (this  vol.,  192),  P.  W.  Clutters  tick. 

Colour  reaction  in  blood-serum,  A.  Gross 
(Dent.  ined.  Woch.,  1927,  53,  1642;  Chem.  Zentr., 
1927,  ii,  2515). — On  addition  of  sodium  indigotinsul- 
phonate  or  methylene -blue  solution  to  serum,  colour 
change  takes  placer  in  certain  pathological  conditions. 
Fuchs  in  solution  normally  becomes  violet,  but  in 
disease  carmine -red.  The  reaction  is  ascribed  to  a 
displacement  of  the  protein  equilibrium. 

A.  A.  Eldridge. 

Experimental  anaemia  produced  by  Clostrid¬ 
ium  Welch  it  .  Chemical  analysis  of  the  blood. 
J.  A.  Killian  M.  B.  Patterson,  and  L,  Kast  (Arch. 
Int.  Med.,  1928,  41,  370 — 384). — Acute  intoxication 
of  rabbits  with  the  products  of  Clostridium  Welchii 
grown  in  broth  culture  results  in  a  decrease  in  erythro¬ 
cytes  and  haemoglobin,  an  increase  in  non-protein 
nitrogen  but  not  in  urea -nitrogen  or  amino- nitrogen, 
a  marked  increase  in  the  icterus  index,  and,  during 
the  earlier  stages  of  the  intoxication,  a  slight  decrease 
in  cholesterol  and  an  increase  in  sugar. 

W.  0.  Kermack. 

Mineral  metabolism  in  anaphylaxis.  A. 
Scihttenhelm,  W.  Erhakdt,  and  K.  Warn  at  (Klin. 
Woch.,  1927,  6,  2000 ;  Cliem.  Zentr.,  1927,  ii,  2554).— 
In  anaphylactic  shock,  rabbits  show  increased  blood- 
potassium.  A.  A.  Eldridge. 

Influence  of  normal  and  cancerous  blood- 
serum  on  pancreatic  lipase  action  and  the 
effect  of  ionic  and  colloidal  lead.  R.  F.  Corea n 
and  W.  C.  M.  Lewis  (Rioehem.  J.,  1928,  22,  451 — 
463). — Normal  serum  lias  an  augmenting  effect  on  the 
action  of  lipase.  Sera  from  cancer  patients  are  less 
potent  in  this  respect.  Lead  in  both  the  ionic  and 
colloidal  forms  increases  the  lipolytic  augmentation 
of  both  normal  and  cancerous  sera.  This  effect 
manifests  itself  whether  the  compound  is  present  in 
amounts  either  sufficient  or  insufficient  to  cause  a 
precipitate  with  serum.  It  was  found  with  com¬ 
mercial  olive  oil  emulsion  that  the  variation  in  the 
order  of  mixing  of  the  reactants  yields  quantitatively 
different  results  for  the  effect  af  ox  serum  on  lipase 
action  and  that  filtration  through  filter-paper  has  no 
effect  on  the  activity  of  the  glycerol  extract  of  lipase. 
With  pure  olive  oil  and  sodium  oleate  as  emulsifying 
agent  it  was  found  that  in  concentrations  up  to 
ff'2  g.  of  oleate  per  100  c.e.  of  the  mixture  this  salt  acts 
on  ^  the  extent  of  fat  hydrolysis  as  an  augm enter, 
whilst  beyond  this  concentration  the  augmentative 
effect  diminishes  and  with  a  concentration  of  0*5  g.  of 
oleate  per  100  e.c.  of  mixture  the  effect  is  less  than  in 
the  absence  of  the  oleate.  Sodium  oleate  acts  also  as  an 
accelerator  of  the  rate  of  hydrolysis.  S.  S.  Zilva. 

Metabolism  of  tumours.  I.  S.  Edlbacher 
and  K.  W.  Merz  (Z.  physiol.  Cliem.,  1927,  171,  252 — 
263;. — Mammalian  sarcomata  and  carcinomata,  like 


granulations,  polypi,  and  embryonic  tissues,  have 
an  abnormally  high  content  of  arginasc.  High 
content  of  arginasc  is  not,  however,  characteristic 
of  sarcomata  in  birds  :  Rous5  chicken-sarcoma  has  a 
relatively  small  arginase  content.  J.  Stewart. 

Metal-fume  fever.  V,  Results  of  the  inhal¬ 
ation  by  animals  of  zinc  and  magnesium  oxide 
fumes.  K.  R.  Drinker  and  P.  Drinker  (J.  Ind. 
Hygiene,  1928,  10,  56 — 1 70). — Rabbits,  rats,  and  cats 
exposed  to  the  fumes  of  zinc  oxide  plus  10%  of  carbon 
dioxide  show  depressions  in  body  temperature  the 
extent  and  duration  of  which  vary  with  the  time  of 
exposure.  Contrary  to  the  existing  data  on  metal- 
fume  fever  in  man,  no  significant  abnormal  rise  in 
temperature  follows,  A  similar  but  milder  reaction 
occurs  when  magnesium  oxide  is  substituted  for 
zinc  oxide.  Autopsies  indicate  varying  degrees  of 
peribronchial  leucocytic  infiltration.  Experiments 
on  the  zinc  concentrations  of  various  organs  following 
inhalation  of  zinc  oxide  fumes  indicate  that  the  liver, 
gall  bladder,  bile,  kidney,  and  possibly  the  pancreas 
are  involved  in  the  excretion  of  zinc.  E.  A.  Ltjnt. 

Determination  of  bile  acids  in  the  serum  in 
hepatic  disease.  K.  Sohalscha.  and  K.  Land6 
(Klin.  Woch.,  1927,  6,  1939—1942;  Chem,  Zentr., 
1927,  ii,  2509). — In  various  forms  of  hepatic  disease 
with  icterus  the  concentration  of  bile  acids  in  the 
serum  was  2—17  mg.-%,  the  amount  falling  or  dis¬ 
appearing  in  severe  parenchymatous  injury. 

A.  A.  Eldridge. 

Elimination  of  chlorine  in  hepatic  disease 
after  treatment  with  various  chlorides,  B. 
Kriss  and  L.  Pollak  (Wien.  klin.  Woch.,  1927,  40, 
1251—1254;  Chem.  Zentr,,  1927,  ii,  2554). — 
Normally,  the  elimination  of  chlorine  is  practically 
independent  of  the  cation,  but  is  slightly  subnormal 
for  sodium.  In  hepatic  disease  or  oedema  there  is 
considerable  retention  of  chlorine  when  sodium  is 
administered  simultaneously,  but  good  chlorine 
diuresis  with  simultaneous  administration  of  potass¬ 
ium  or  ammonium  salts.  Infection  is  accompanied 
by  marked  retention  of  chlorine. 

A.  A.  Eldridge. 

Variation  of  protein  in  blood-serum  in  acute 
inlection.  A.  Schoch  (Schweiz,  med.  Woch.,  1926, 
56,  1017 — 1022 ;  Chem.  Zentr,,  1927,  ii,  469). — In 
pneumonia  the  serum-protein  at  first  diminishes,  and 
is  later  increased.  The  methods  of  Reiss,  Robertson, 
Nageli  and  Rohrer,  and  Kjeldahl  are  compared.  . 

A.  A.  Eldridge. 

Inflammation.  Ill,  Carbohydrate  metabol¬ 
ism  of  the  inflamed  tissue  in  initial  stages  of 
injury*  F.  Brioker  and  F.  Suponizka  (Arch.  exp. 
Path.  Pharra.,  1928,  129,  100 — 107). — The  venous 
blood  from  a  rabbit’s  ear  injured  by  hot  water  contains 
more  sugar  and  more  amylase  than  the  venous  blood 
from  the  uninjured  ear.  It  therefore  appears  that 
inflamed  tissue  breaks  down  polysaccharides  more 
rapidly  and  is  less  able  to  utilise  carbohydrate  than 
normal  tissue.  W.  O.  Kermack. 

Non-protein  sulphur  of  the  blood  in  certain 
pathological  conditions.  W.  Denis,  G.  R.  Herr¬ 
mann,  and  L.  Reed  (Arch.  Int.  Med.,  1928,  41,  385 — 
402 ) . — N orm ally  the  inorganic  sulphate  fraction  of 


the  blood  is  entirely  confined  to  the  plasma,  but  in 
cases  of  nephritis  where  increase  of  non-protein  sul¬ 
phur  occurs  it  appears  to  diffuse  into  the  red  blood- 
cells.  There  does  not  appear  to  be  any  direct  relation 
between  the  retention  of  non-protein  nitrogen  and 
inorganic  sulphate,  or  between  the  latter,  the  neutral 
sulphur  fraction,  or  the  chlorides. 

W.  0.  Kermack. 

Urinary  proteins  not  originating  in  blood, 
\\\  A.  Thomas,  K.  W.  Schlegel,  and  E.  Andrews 
{Arc In  Int.  Med.,  1928,  41,  445— 448).— Immuno¬ 
logical  methods  arc  used  to  demonstrate  that  the 
protein  which  first  appears  in  the  urine  of  dogs 
suffering  from  albuminuria  produced  experimentally 
in  its  early  stages  is  not  serum-protein,  but  that 
serum-proteins  appear  after  a  short  time  when  the 
permeability  of  the  renal  epithelium  has  increased. 

W,  0.  Kermack. 

Concentration  ratio  of  aromatic  substances 
between  serum  and  urine  in  renal  health  and 
disease.  E.  Becher,  S.  Litzner,  and  F.  Doenecke 
(Munch,  mod.  Wocli.,  1927,  74,  1656—1657;  Chem. 
Zentr.,  1927,  ii,  2509). — Normally  the  concentration 
ratio  for  phenols  and  indican  between  the  urine  and 
serum  is  greater  than  that  for  nitrogen.  The  ratio 
falls  in  renal  insufficiency  to  a  greater  extent  than 
does  that  of  urea.  For  indican  the  serum  value  may 
be  higher  than  the  urine  value.  A.  A.  Eldridge. 

Properties  of  pure  bilirubin  and  its  behaviour 
towards  the  van  den  Bergh  reagent.  D.  T. 
Davies  and  E.  Cl  Dodds  (Brit.  J.  Exp.  Path.,  1927, 
8,  316 — 325). — Changes  in  the  behaviour  of  bilirubin 
towards  the  diazo-reagcnt  are  due  either  to  change 
in  pE  or  to  the  occurrence  of  an  oxidative  change  in 
the  pigment.  Bilirubin  can  be  oxidised  to  biliverdin 
in  the  circulation.  Chemical  Abstracts. 

Rickets  in  dogs.  Metabolism  of  calcium  and 
phosphorus.  A,  T.  Shohl  and  H,  B.  Bennett 
(J.  Biol.  Chem.,  1928,  76,  633—642). — Investigation 
of  calcium  and  phosphorus  metabolism  affords  a 
better  indication  of  the  development  of  rickets  than 
does  examination  of  the  bones.  In  dogs,  as  in  rats, 
rickets  is  associated  with  diminution  in  the  balances 
of  calcium  and  phosphorus ;  the  calcium  balance 
remains  positive,  whilst  the  phosphorus  balance  may 
become  negative,  and  this  more  marked  deficiency  in 
retention  of  phosphorus  is  observed  even  on  diets 
rich  in  phosphorus  but  poor  in  calcium. 

C.  R.  Haring  ton. 

Metabolism  in  scurvy.  I.  Lactic  acid 
excretion  of  scorbutic  guinea-pigs.  H,  L,  Shire 
and  S.  S.  Zilva  (Biochem.  J.,  1928,  22,  408—415).— 
The  concentration  of  lactic  acid  (about  001%)  as 
established  by  Clausen’s  method  in  the  urine  of 
adult  and  young  scorbutic  guinea-pigs  is  fairly  con¬ 
stant,  The  decline  in  weight  of  the  animals  in  the 
premortal  phase  is  usually  associated  with  polyuria. 
There  is  no  increase,  however,  in  the  concentration 
of  lactic  acid  in  this  condition  nor  is  the  polyuria 
associated  with  albuminuria.  A  similar  increase  in 
the  volume  of  the  urine  takes  place  in  guinea-pigs 
declining  in  weight  on  a  restricted  diet  containing  a 
sufficiency  of  the  antiscorbutic  factor.  It  is,  therefore, 
not  specific  of  scurvy  in  guinea-pigs.  S.  S.  Zilva. 


Disturbance  of  sugar  metabolism  in  trypano- 
somiasis  and  spirochaetosis-  K.  Schern  (Bio¬ 
chem.  Z.,  1928,  193,  264 — 268). — The  variations  in 
blood-sugar  of  two  normal  rabbits  and  of  two  rabbits 
and  a  horse  alter  trypanosome  infection  are  tabulated, 
the  values  for  the  infected  animals  showing  sudden 
changes,  hypoglyeamiia  followed  by  hyperglycemia. 

P.  W.  Clutterbuck. 

Plasma  and  corpuscular  chlorides  in  peptic 
ulcer.  L.  Bloch  and  A.  M.  Serby  (Arch.  Int.  Med., 
1928,  41,  415 — 419). — Marked  individual  variations 
occur  in  the  chloride  content  of  plasma  and  corpuscles, 
but  no  significant  alteration  from  normal  could  be 
detected  in  cases  of  peptic  ulcer,  nor  does  any 
relation  appear  to  exist  between  the  gastric  acidity 
and  the  blood-chlorides.  W.  0.  Kermack. 


Changes  in  the  blood  as  reflecting  industrial 
damage.  S.  Meyer  (J.  Ind.  Hygiene,  1928,  10, 
29 — 55). — Results  of  blood  examinations  are  given 
in  the  cases  of  workers  suffering  from  industrial  disease 
due  to  the  inhalation  of  fumes  from  benzene,  toluene, 
xylene,  naphthalene,  aromatic  nitro-compounds  (di¬ 
nitrobenzene,  tri n itro naphthalene,  etc.),  arsine,  thall¬ 
ium,  and  hydrocyanic  acid.  In  all  cases  examined 
there  was  an  increase  in  the  lymphocyte  count  and 
a  decrease  in  the  neutrophile  count.  E.  A.  Lunt. 


Aerobic  and  anaerobic  metabolism  of  the 
common  cockroach  (PeripJaneta  orientalis ). 
III.  J.  G.  Davis  and  W.  Iv.  Slater  (Biochem.  J., 
1928,  22,  331 — 337). — Lactic  acid  accumulates  during 
anaerobiosis  in  the  cockroach.  The  relation  between 
the  concentration  of  lactic  acid  and  the  period  of 
anaerobiosis  at  14°  and  18°  is  approximately  linear. 
This  relationship  docs  not  obtain  at  25°,  in  which 
circumstance  there  is  a  noticeable  drop  in  the 
output  of  lactic  acid  during  the  second  hour.  This 
lactic  acid  accumulation  returns  to  the  resting  value 
during  the  recovery  process  within  3  hrs.  The  excess 
lactic  acid  amounts  to  only  about  one  fifth  of  that 
calculated  from  the  oxygen  debt  (cf.  Davis  and 
Slater,  A.,  1927,  66)  on  the  assumption  that  the 
recovery  takes  place  as  in  vertebrate  muscle.  If, 
on  the  other  hand,  it  is  assumed  that  all  the  lactic 
acid  is  burnt  without  recovery,  then  the  excess  lactic 
acid  agrees  within  the  limits  of  experimental  error 
with  that  calculated  from  the  oxygen  debt. 

S.  S.  Zilva. 


Anaerobic  metabolism  of  the  earth-worm 
(Lunihricus  terrestris).  J.  G.  Davis  and  W.  K. 
Slater  (Biochem.  J.,  1928,  22,  338— 343).— The 
earth-worm  goes  into  debt  for  oxygen  when  it  is 
kept  under  anaerobic  conditions,  using  an  excess 
volume  of  oxygen  during  recovery  in  air  equal  to 
that  which  it  would  have  consumed  during  the 
anaerobic  period.  In  the  absence  of  oxygen  lactic 
acid  accumulates  in  the  tissues  of  the  worm,  the 
amount  in  a  given  time  being  related  to  the  oxygen 
debt  in  the  same  way  as  in  isolated  vertebrate  tissue. 
Thus  in  distinction  to  the  cockroach  there  is  a  re- 


mthesis  of  glycogen  (see  preceding  abstract). 


Metabolism  of  embryonic  tissue  in  serum.  S. 
Iyumanomido  (Biochem.  Z.,  1928,  193,  315 — 321). — 
Anaerobic  glycolysis  of  normally  growing  cells  of 
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chick  and  rat  embryos,  of  the  chorion,  and  of  embry¬ 
onic  hearts  is  much  smaller  in  the  animal's  own  scrum 
than  in  Ringer's  solution.  The  difference  is  greatest 
with  chick  embryos,  glycolysis  being  49%  greater  in 
Ringer’s  solution  than  in  serum.  The  effect  is  not 
lost  by  dialysing  the  serum  against  Ringer’s  solution 
nor  by  heating  it  for  30  min.  at  55°. 

P.  W.  Cltjtterbit ok . 

Placental  function.  I.  Carbohydrate  meta- 
holism  {III  and  IV),  6.  Dellepiane  (Riv.  ital. 
ginecol.,  1926,  5,  210 — 240,  328 — 337  ;  Chem.  Zentr., 
1927,  ii,  2206). — Fresh,  antiseptically  autolysed 
placental  tissue  is  glycogenolytic,  but  not  glycolytic 
or  glycogenetic ;  hence  the  glycolysis  of  living  and 
surviving  placenta  is  not  a  simple  function  of  specific, 
pre-existing  enzymes.  Experiments  suggest  that  the 
placenta-  regulates  the  carbohydrate  metabolism 
between  mother  and  child.  A.  A.  Eldridge. 

Influence  of  various  sugars  on  the  respiratory 
quotient.  E.  P,  Cathoart  and  J.  Markoyitoh 
(J.  Physiol.,  1927,  63,  309 — 324). — Current  con¬ 
ceptions  of  the  non-protein  respiratory  quotient  as 
a  combustion  quotient  are  criticised.  It  is  sug¬ 
gested,  rather,  that  it  represents  the  equilibrium 
carbohydrate-fat  plus  the  oxidation  of  carbohydrate 
for  energy  purposes.  The  rise  in  R.Q.  following  the 
administration  of  50  g.  of  dextrose  to  a  subject  was 
much  slower  than  when  the  same  amounts  of  sucrose, 
galactose,  Isevulose,  or  dihydroxyacetone  were  given. 
These  differences  are  not  due  to  greater  rates  of 
absorption  or  to  preferential  oxidation  of  the  latter 
substances.  R.  K.  Cannae. 

Comparison  of  the  effects  of  dextrose  and 
dihydroxyacetone  on  metabolism.  M.  W.  Gold- 
blatt  (Biochem.  J.,  1928,  22,  464 — 473).  —  The 
experiments  were  carried  out  on  normal  and  starving 
human  subjects.  There  is  a  much  greater  oxygen 
intake  and  higher  respiratory  quotients  following  the 
administration  of  dihydroxyacetone  as  compared 
with  dextrose.  The  former  is  not  an  effective  anti¬ 
ketogenic  substance  and  such  antiketogenesis  as  it 
does  exert  does  not  take  place  simultaneously  with 
the  maximum  rise  in  oxygen  intake  as  it  does  in  the 
case  of  dextrose.  The  hypoglycemia  which  occurs 
in  man  after  administration  of  dihydroxyacetone  does 
not  occur  in  the  rabbit.  S.  S.  Zilva. 

Immediate  products  of  glycogenolysis  in 
mammalian  muscle  and  liver.  W.  W.  Simpson 
and  J.  J,  R,  MacLeod  (J.  Physiol.,  1928,  64,  255— 
266). — Muscle  was  ground  in  liquid  air  immediately 
after  removal  from  a  decapitated  cat  and  then  kept 
at  the  ordinary  temperature.  The  glycogen  almost 
entirely  disappeared  in  30  min.  There  was  only  a 
slight  increase  in  inorganic  phosphate  and  free  sugar 
and  the  increase  in  lactic  acid  did  not  parallel  the 
fall  in  glycogen.  There  are,  as  yet,  unidentified 
intermediate  products.  In  the  liver  the  lactic  acid 
docs  not  increase,  but  free  sugar  increases  in  proportion 
to  the  fall  in  glycogen.  R.  K.  C  ANN  AN. 

Lactic  acid  content  of  resting  mammalian 
muscle,  H.  A,  Davenport  and  H.  K.  Davenport 
(J.  Biol.  Chem.,  1928,  78,  651— 658).— The  lactic 


acid  content  of  the  gastrocnemius  muscle  of  guinea- 
pigs  and  rats,  when  removed  from  the  anaesthetised 
animal,  was  found  to  be  about  15  mg.-% ;  much 
higher  values  were  obtained  on  analysis  of  the  muscle 
even  immediately  after  death  of  the  animal. 

C.  R.  Harington, 

Production  of  lactic  acid  and  phosphoric  acid 
in  “  rigor  after  thawing.”  L.  De  Caro  (Atti  R. 
Accad.  Lincei,  1927,  [vij,  6,  607 — 612). — Fletcher 
(A.,  1914,  i,  227)  has  shown  that  the  freezing  of 
striated  mammalian  muscle  is  accompanied,  not  by 
formation  of  lactic  acid,  but  by  a  change  which 
determines  the  more  rapid  production  of  this  acid 
when  thawing  commences.  The  author  finds  that 
the  formation  of  phosphoric  acid  in  muscle  from  the 
frog,  toad,  and  dog  proceeds  parallel  to  that  of  lactic 
acid  and  that  this  behaviour  persists  unaltered  after 
suppression  of  the  morphological  structure  of  the 
muscular  tissue.  The  chemical  changes  involved  in 
"  rigor  after  thawing  ”  are  the  same  as  those  occurring 
in  other  normal  or  experimental  forms  of  muscular 
contraction.  T.  H.  Pope. 

Chemical  changes  in  muscle.  II.  Inverte¬ 
brate  muscle.  III.  Vertebrate  cardiac  muscle. 
E.  Boy-land  (Biochem.  J.,  1928,  22,  362—380).— 
The  change  of  glycogen  into  lactic  acid  accompanies 
activity  in  invertebrate  muscle  in  the  same  way  as 
in  the  muscle  of  vertebrate  animals ;  the  quantity  of 
lactic  acid  produced  under  various  conditions  is 
different  for  different  species.  The  heart  muscle 
of  invertebrates  differs  from  that  of  vertebrate 
animals  in  not  producing  less  lactic  acid  than  the 
skeletal  muscle  of  the  same  animal  and  in  not  pro¬ 
ducing  lactic  acid  in  excess  of  the  glycogen  present. 
It  is  suggested  that  the  excess  production  of  lactic 
acid  in  vertebrate  cardiac  muscle  may  be  derived 
from  the  inositol  of  the  muscle.  The  muscles  of 
Crustacea,  lamellibranchs,  and  gastropods  appear  to 
act  as  stores  for  glycogen.  Muscles  of  lamellibranchs 
and  gastropods  usually  contain  large  quantities  of 
glycogen  which  cannot  be  converted  into  lactic  acid 
by  the  muscle  under  known  optimal  conditions  for 
this  change.  S.  S,  Zilva. 

Changes  in  muscle  following  repeated  faradic 
stimulation.  I.  G.  Embden  and  H.  Habs.  II.  H. 
Habs  (Z.  physiol.  Chem.,  1927,  171,  16 — 39,  40 — 61). 
— I.  The  biceps  femoris  muscle  of  one  leg  of  a  rabbit 
may  be  “  trained  ”  by  daily  faradic  stimulation  (up 
to  10  min.  per  day,  60  stimuli  per  minute).  If  after 
2~6  weeks  the  animal  is  killed,  the  <c  trained 55 
muscle  shows  a  remarkable  increase  in  its  glycogen 
content,  which  may  reach  in  some  cases  three  times 
that  of  the  control  muscle.  The  14  trained  ”  muscle 
loses  its  extra  glycogen  only  very  slowly  on  going 
out  of  <c  training.”  There  is  also  a  small  increase 
in  creatine  content.  There  is  no  constant  differ 
ence  in  the  phosphoric  acid  partition  between  the 
“  trained  ”  and  untrained  ”  muscle. 

II.  Inorganic  phosphate  is  liberated  from  the 
hashed  “  trained  ”  muscle  at  0°  much  more  slowly 
than  from  the  untrained  muscle.  The  diminution 
in  ability  to  synthesise  phosphoric  esters  which  occurs 
on  keeping  hashed  muscle  at  0°  is  much  lower  in 
“  trained  ”  than  in  untrained  ”  muscle.  Ammonia 
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formation  is  also  slower  in  “  trained  ”  muscle.  Un¬ 
trained  ”  muscle  goes  into  rigor  earlier  than  “  trained  ” 
muscle.  These  differences  suggest  that  deep-seated 
change  in  the  colloidal  condition  of  the  muscle  is 
brought  about  by  “  training/’  H.  D.  Kay. 

Influence  of  the  “  training  15  of  muscles  on 
their  creatine  content.  A.  Falla  din  and  I). 
Fk rdm ann  (Z.  physiol.  Chem.j  1928,  174,  284 — 294). 
— Experiments  have  been  carried  out  on  rabbits  to 
determine  the  changes  in  the  creatine,  total  nitrogen, 
water,  and  glycogen  content  of  muscle  on  totalisation. 
The  creatine  content  of  a  muscle  tetanised  by  an 
induction  current  is  always  reduced  compared  with 
that  of  the  non-stimulated  muscle,  but  this  decrease 
is  not  real  and  is  due  to  an  increase  in  the  water 
content ;  thus  no  change  occurs  in  the  creatine 
nitrogen  or  total  nitrogen  expressed  as  percentage  of  the 
dry  weight  of  the  muscle.  The  biceps  femor is  muscle 
of  a  rabbit  “  trained  ”  by  stimulation  for  2  min. 
twice  per  day  for  5 — 15  days  has  a  significantly 
higher  creatine  content  than  the  “  untrained  ”  con¬ 
trol  muscle,  and  this  increase  is  quite  marked  even 
after  5  day  .s’  “  training.”  The  total  nitrogen  shows 
no  change  and  the  creatine  nitrogen  accounts  for 
5-0 — 5*5%  of  the  total  nitrogen  in  the  44  trained  ” 
muscle  and  4*1— 5*0%  in  the  control  muscle.  The 
water  content  is  approximately  constant  and  thus 
the  increase  in  creatine  is  real  and  persists  for  some 
time  after  the  last  stimulation ;  6  days  after  the  last 
stimulation,  however,  no  difference  between  the 
creatine  contents  of  the  14  trained  ”  and  the  4 4  un¬ 
trained  ”  muscles  can  be  observed,  although  the 
increase  in  glycogen  content  persists  longer.  The 
conclusion  is  reached  that  the  stimulations  effect  an 
increased  storage  of  the  substances  required  to 
furnish  energy  for  muscle  contraction  (cf.  Embden 
and  Habs,  Skand.  Arch.  Physiol.,  1926,  49,  122), 

A.  Worm  all. 

Phosphagen.  P.  Eggleton  and  G.  P.  Eggleton 
(J.  Physiol,  1928,  65,  15—24;  cf.  A.,  1927,  271, 
990). — The  rate  of  disappearance  of  phosphagen 
from  a  resting  muscle  under  anaerobic  conditions 
greatly  exceeds  the  rate  of  lactic  acid  production. 
The  breakdown  of  phosphagen,  in  fatigue,  rigor,  or 
incubation  in  hydrogen  carbonate  solutions,  leads 
to  the  production  of  free  creatine  in  amount  roughly 
corresponding  with  the  phosphagen  which  has  dis¬ 
appeared.  The  re-synthesis  of  phosphagen  in  a 
fatigued  muscle  is  very  rapid  in  an  atmosphere  of 
oxygen,  greatly  exceeding  the  re-synthesis  of  glycogen 
from  lactic  acid.  Under  anaerobic  conditions  the 
phosphagen  lost  by  resting  muscle  is  completely 
accounted  for  by  the  inorganic  phosphate  produced, 
but  in  activity  part  of  the  phosphorus  appears  as 
organic  phosphoric  esters.  When  muscle  is  incubated 
in  the  presence  of  fluoride  all  the  phosphorus  appears 
as  organic  esters.  The  phosphoric  ester  produced  in 
fatigue  is  identical  with  Embden’s  “  lactacidogen.” 

R.  K.  Oannan. 

Different  phosphagen  content  of  rapidly  con¬ 
tractile  and  slowly  contractile  striated  muscle. 
G.  Martino  (Atti  R.  Accad.  Lincei,  1928,  [vi],  7, 
79 — 82). — Of  the  muscles  of  the  rabbit  and  pigeon, 
those  capable  of  the  more  rapid  contraction  contain 


the  more  phosphagen  (cf.  Eggleton  and  Eggleton, 
A.,  1927,  271)  and  the  less  inorganic  phosphorus. 

T.  H.  Pope. 

Relation  of  diet  to  quality  of  fat  produced  in 
the  animal  body.  W.  E.  Anderson  and  L.  B. 
Mendel  (J,  Biol.  Chcm.,  1928,  76,  729— 747).— On 
a  constant  diet  of  wheat  and  milk  the  iodine  value 
of  the  body-fat  of  growing  rats  decreases  with  in¬ 
creasing  body- weight.  On  diets  containing  much 
fat,  the  body-fat  did  not  always  approximate  to  the 
composition  of  the  ingested  fat ;  a  diet  rich  in  protein 
or  carbohydrate  and  low  in  fat  resulted  in  deposition 
of  body-fat  with  a  low  iodine  value.  Alteration 
in  the  character  of  the  body-fat  was  most  rapidly 
brought  about  by  preliminary  depiction  of  the  fat 
deposit  by  starvation  before  transference  to  a  new 
type  of  diet.  C.  li.  Harington. 

Cholesterol  metabolism.  H.  Beumer  (Klin. 
Woeli.,  1927,  6,  1749;  Chcm.  Zentr.,  1927,  ii,  2079). 
—Intravenous  injection  of  cholesterol  into  a  miik-fed 
infant  led  to  its  rapid  and  complete  elimination  by 
the  liver.  A.  A.  Eldkidge. 

Synthesis  and  absorption  of  cholesterol.  H. 
Dam  (Biochem.  Z.,  1928,  194,  188 — 196). — ‘Determin¬ 
ation  of  cholesterol  in  fresh  lien’s  eggs  and  in  fully 
developed  chick  embryos  showed  an  increase  of  10% 
in  the  embryo,  an  amount  too  small  to  decide  whether 
synthesis  has  occurred.  Cholesterol  compounds, 
detected  by  heating  with  acetic  acid  and  extracting 
with  ether,  could  not  be  found  either  in  hen’s  eggs 
or  in  the  embryos.  After  feeding  with  free  cholesterol 
or  with  eholestcryl  palmitate,  the  amount  of  cholesterol 
in  the  eggs  is  increased  by  about  20%. 

P.  W.  Clutterbuck. 

Biological  significance  of  the  un saponifiable 
matter  of  oils.  IV.  Absorption  of  higher 
alcohols.  H.  J.  Channon  and  G.  A.  Collinson 
(Biochem.  J.,  1928,  22,  391 — 401). — The  order  of  the 
degree  of  absorption  by  the  rat  of  the  alcohols  is  as 
follows  :  phytol,  oleyl  alcohol,  cetyl  alcohol,  chole¬ 
sterol.  Their  solubilities  in  bile  salt  fall  in  the 
same  order.  The  presence  of  unsaponifiable  sub¬ 
stances  in  the  diet  increases  the  unsaponifiable 
fraction  of  the  liver,  the  cholesterol  in  this  fraction 
tending  to  rise  at  the  same  time.  S.  S.  Zilva. 

Availability  of  the  calcium  in  calcium  lactate 
in  man.  E.  W.  Heyl  and  M.  C.  Hart  (J. 
Amer.  Pliarm .  Assoc.,  1928,  17,  225 — 232). — -The 
average  daily  intake  and  output  of  calcium,  phos¬ 
phorus,  and  magnesium  in  normal  subjects  on  a 
calcium-deficient  and  acidotic  diet  with  varying 
additions  of  calcium  lactate  and  milk  have  been 
examined.  The  diet,  which  was  not  deficient  in 
vitamins,  required  the  addition  of  approximately 
9*5  g.  of  calcium  lactate  over  a  period  of  10  days  to 
establish  calcium  equilibrium.  This  represents  2*5 
or  more  times  as  much  calcium  as  is  necessary  when 
using  milk.  Both  with  milk  and  calcium  lactate 
the  urinary  calcium  was  markedly  increased.  The 
urinary  phosphorus  excretion  was  decreased  and 
phosphorus  retention  secured  by  the  ingestion  of 
calcium  lactate.  In  this  diet  the  original  Ca  :  P 
ratio  was  2  :  9,  and  the  favourable  influence  on 
phosphorus  metabolism  may  be  due  to  the  establish- 


BIOCHEMISTRY. 


merit  of  a  more  favourable  balance  of  14  :  9.  In 
the  case  of  milk  experiments,  a  ratio  of  5:9  pro¬ 
duced  a  more  decided  phosphorus  retention.  In 
the  case  of  magnesium  metabolism,  calcium  lactate 
caused  slightly  increased  losses  in  three  of  the  five 
subjects.  E.  H.  Sharples. 

Nucleic  phosphorus  balance  in  mice  deficient 
in  lipoid-soluble  nutriment.  M.  Javillter,  H. 
Allaire,  and  S.  Rousseau  (Bull.  Soc.  Chim.  biol., 
1928,  10,  294— 300)  —Since  it  is  possible  that 
vitamin- A  acts  as  a  “  catalyst  ’5  in  the  multiplication 
of  cells,  the  course  of  avitaminosis  in  mice  has  been 
examined  in  order  to  determine  whether  this  state 
is  reflected  in  abnormal  nucleic  phosphorus  values. 
Whilst  the  insoluble  phosphorus  values  are  consider¬ 
ably  higher  in  the  animals  deficient  in  the  vitamin, 
the  very  slightly  lower  transitional,  lipoid,  and 
nucleic  phosphorus  values  obtained  do  not  support 
any  definitive  conclusion.  G.  A.  C.  Gough. 

Losses  of  sulphur  due  to  heemolysis  and  its 
fate  in  the  organism,  M.  Loeper,  R.  Garsin,  A. 
Lesure,  and  J.  Ton  net  (Bull.  Soc.  Chim.  bioL, 
1928,  10,  316 — 321).— A  discussion  of  the  metabolism 
of  sulphur.  Sulphur  is  liberated  in  the  oxidised  form 
by  haemolysis  and  by  the  proteolysis  of  albumin 
(which  liberates  sulphur  even  under  aseptic  con¬ 
ditions).  The  liberated  sulphur  is  partly  utilised  by 
the  tissues  and  partly  excreted  in  the  urine. 

G.  A.  C.  Gough. 

Creatinine  and  uric  acid  metabolism,  II. 
Ingestion  of  proteins  and  amino-acids  and  the 
hourly  elimination  of  creatinine  and  uric  acid. 
H.  Z  waken stein"  (Biochem.  J.,  1928,  22,  307 — 312). 
— Ingestion  of  glycine,  alanine,  or  a  purine-free  protein 
meal  (egg-white  and  cheese)  is  without  effect  on  the 
hourly  output  of  uric  acid  or  creatinine.  On  the 
other  hand,  the  ingestion  of  a  meal  rich  in  uric  acid 
or  creatinine  precursors,  such  as  meat,  causes  a  large 
increase  in  the  excretion  of  these  two  catabolites. 
The  effect  of  the  differences  in  the  calorific  value  of 
the  diet  on  the  tissue  metabolism  may  be  a  cause 
of  the  variation  in  uric  acid  and  creatinine  excretions. 

S.  S.  Zilva. 

Production  of  carbonyldicarbamide  by  oxid¬ 
ation  of  uric  acid  and  allantoin  and  its  meta¬ 
bolism.  A.  Schitte n helm  and  K.  Warn  at. — See 
this  voh,  530. 

Detection  of  alcohol  in  forensic  practice.  F. 
Schwarz  (Dent.  Z.  ges.  gerichtl.  Med.,  1927,  10, 
377-. — 407 ;  Chem.  Zentr.,  1927,  ii,  2516).— A  detailed 
discussion.  A.  A.  Eldribge. 


Hate  of  narcotic  action  of  homologous  and 
isomeric  monohydric  alcohols.  L.  Lendle 
(Arch.  exp.  Path .  Pharm.,  1928,  129,  85 — 92). — 
The  rate  of  narcotic  action  increases  with  length  of 
the  chain,  tert.- Amyl  alcohol  acts  less  rapidly  than 
w-amyl,  sec. -amyl,  and  isoamyl  alcohols, 

W.  0.  Kermack. 

Causes  of  the  differences  in  pharmacological 
actions  of  optical  isomerides.  E.  Keeser  (Arch, 
exp.  Path.  Pharm.,  1928,  129,  236— 255).— Optical 
isomerides  have  the  same  effect  on  the  surface  tension 


of  liquids  even  although  these  are  optically  active 
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or  contain  an  optically  active  substance  in  solution. 
They  have,  however,  different  effects  on  the  viscosity 
of  solutions  of  gelatin  and  on  the  viscosity  of  certain 
optically  active  liquids.  The  degrees  of  adsorption 
of  optical  isomerides  on  optically  active  adsorbents 
such  as  red  blood -cells  are  probably  equal,  apparent 
differences  being  due  to  other  influences  such  as 
unequal  rates  of  destruction.  Differences  have, 
however,  been  detected  between  the  rates  of  diffusion 
of  optical  isomerides  into  an  optically  active  gel. 
The  bearing  of  these  results  on  the  mode  of  pharmaco¬ 
logical  action  is  discussed.  W.  O.  Kermack. 

Detoxification  of  and  immunity  production  to 
ricin  by  sodium  ricinoleate.  E.  B.  Carmichael 
(Proc.  Soc.  Exp,  Biol.  Med.,  1926,  24,  5— 7).— The 
detoxifying  influence  of  sodium  ricinoleate  on  ricin 
has  been  investigated  in  the  case  of  the  rabbit. 
Solutions  of  ricin'  containing  400—2000  lethal  doses 
can  be  inj ected  subcutaneously  into  rabbits  without 
causing  death  if  mixed  with  0*2 — 05  g.  of  sodium 
ricinoleate.  An  immunity  to  the  lethal  dose  of 
ricin  is  developed  and  the  sera  of  the  animals 
thus  treated  have  antiricin  properties. 

E.  A.  Bunt, 

Influence  of  purine  diuretics  on  inorganic 
phosphates  of  blood  and  urine.  A.  Bollxger  (J. 
Biol.  Chem.,  1928,  76,  797 — 807). — Purine  diuretics 
cause  diminution  in  the  concentration  of  inorganic 
phosphorus  in  the  blood  and  in  its  excretion  in  the 
urine ;  the  effect  was  least  marked  with  caffeine. 

C.  R.  Haring  ton. 

Effect  of  salicylates  on  nitrogen  metabolism 
with  special  reference  to  the  effect  of  the  cation 
of  the  salt.  G.  P.  Grabfield  and  E.  Knapp  (J. 
Pharm.  Exp.  Then,  1928,  32,  341— 350).— The  effect 
has  been  determined  of  lithium,  sodium,  and  potass¬ 
ium  salicylates  on  the  nitrogen  metabolism  of  normal 
individuals.  The  dose  of  salicyl  ion  was  6  mg.  per 
pound  of  body-weight  administered  three  times  a 
day.  An  increase  of  10%  in  the  total  urinary 
nitrogen,  total  sulphur,  total  sulphate,  and  inorganic 
sulphate,  and  a  30%  increase  in  uric  acid  excretion 
resulted.  Increase  in  the  total  nitrogen  excretion 
occurred  immediately  after  the  sodium  salt  was 
given,  but  a  delay  of  2  days  followed  the  administration 
of  the  potassium  salt.  The  increase  in  uric  acid 
excretion  was  most  prompt  after  the  administration 
of  the  lithium  salt  and  least  prompt  after  the 
administration  of  the  potassium  salt. 

E.  A.  Lent. 

Relation  of  synth alin  to  carbohydrate  meta¬ 
bolism.  R.  Bodo  and  H.  P.  Marks  (J.  Physiol., 
1928,  65,  83 — 99).— In  the  whole  animal  synthalin 
produces  hypoglycemia  and  death.  Belief  of  the 
hypoglycemia  seems  only  to  postpone  the  fatal 
result.  In  the  perfused  muscle  preparation  synthalin 
increases  the  disappearance  of  dextrose.  The  sugar 
is  not  converted  into  glycogen  nor  is  it  oxidised,  but 
the  lactic  acid  concentration  of  the  blood  increases 
and  the  respiratory  quotient  rises  above  unity.  In 
the  whole  animal  the  liver  is  depleted  of  glycogen 
and  is  unable  to  react  to  adrenaline.  There  is 
evidence  for  a  toxic  effect  of  synthalin  on  the  liver 
and  the  circulation.  R.  K.  Gann  an. 
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Influence  of  phloridzin.  on  inorganic  meta¬ 
bolism.  A.  0.  Kastler  (J.  Biol.  Chem.,  1928,  76, 
643 — 649). — Administration  of  phloridzin  to  clogs 
over  a  period  of  7  days  caused  diminution  of  the 
potassium  and  increase  in  the  phosphorus  of  the 
blood  without  coincident  changes  in  the  urinary 
excretion  of  these  elements.  C.  R.  Hartngton. 

Biological  determination  of  the  amounts  of 
cardio-active  glucosides  absorbed  by  the  heart  of 
the  frog.  E.  Rothlin  and  T.  Oliaro  (Compt.  rend., 
1928,  186,  901 — 902). — Seillarin  A,  B,  and  the  natural 
mixture  of  glucosides  (Stoll,  Schweiz,  med.  Woch., 

1927,  49,  1169)  arrest  the  action  of  the  frog's  heart 
at  the  following  maximum  dilutions,  1  in  900,000, 
1 ,300,000,  and  1,000,000,  respectively.  The  amounts 
of  these  substances,  0*00009  mg.,  0-000145  mg.,  and 
0*000105  mg.,  respectively,  absorbed  by  a  heart 
during  the  cessation  of  action  are  determined  in  the 
following  way  :  a  known  amount  of  the  glucoside 
solution,  of  a  concentration  higher  than  the  minimum 
effective,  is  passed  through  separate  isolated  hearts 
until  it  fails  to  stop  the  beating;  at  this  stage  its 
concentration  has  fallen  to  that  of  the  minimum 
effective  and  hence  the  amount  of  glucoside  absorbed 
by  the  hearts  may  be  calculated. 

G,  A.  C.  Gough. 

Enzymic  processes  as  the  cause  of  Gottlieb’s 
detoxication  of  digitalis  substances  fixed  by  the 
heart.  0.  Steppuhn  and  J.  Nolle  (Biochem.  Z., 

1928,  193,  409 — 415). — By  keeping  active  digitalis 

substances  in  heart  muscle -pulp  undergoing  autolysis, 
a  decrease  of  the  toxicity  of  the  heart-active  con¬ 
stituent  occurs,  due  probably  to  its  hydrolysis.  It  is 
suggested  that  a  similar  enzymic  process  in  frog’s 
heart  muscle  explains  the  detoxication  observed  by 
Gottlieb  (cf.  Arch.  exp.  Path.  Pharm.,  1918,  83, 
117).  P.  W.  Clutterbuck. 

Supposed  influence  of  polarised  light  on 
the  deterioration  of  digitalis.  W.  R.  Bond  and 
E.  W.  Gray  (J.  Pharm.  Exp.  Then,  1928,  32,  351— 
358) . — Experiments  have  been  carried  out  with 
reference  to  the-  deterioration  of  digitalis  with  age 
under  various  conditions  of  storage .  The  potency 
of  the  preparations  was  tested  by  intravenous  injec¬ 
tion  into  cats.  It  is  concluded  that  the  potency  of 
digitalis  preparations  is  not  lowered  by  exposure 
either  to  ordinary  or  to  polarised  light  (cf.  Macht 
and  Krantz,  R,,  1927,  346).  E.  A.  Lott. 

Chemistry  of  vegetative  stimulation.  Alleged 
role  of  ions.  L.  Jendrassik  and  A.  Czike  (Bio¬ 
chem.  Z.,  1928,  193,  285 — 299). — In  solutions  poor 
in  potassium,  the  action  of  pilocarpine  on  the  large 
intestine,  stomach,  uterus,  oesophagus  of  rabbits,  and 
on  the  urinary  bladder  of  rabbits  and  cats  is  the 
reverse  of  that  of  potassium.  Adrenaline  stimulates 
(in  the  absence  of  calcium)  and  calcium  inhibits 
rabbit’s  uterus.  With  frog’s  stomach  calcium  and 
adrenaline  are  antagonistic.  With  cat’s  intestine, 
adrenaline  in  the  absence  of  calcium  inhibits  and 
calcium  stimulates.  P.  W.  Glutterbuck. 

Influence  of  allyl  groups  on  the  pharmaco¬ 
logical  action  of  various  amines.  E.  Bratjchli 
and  M,  Cloetta  (Arch.  exp.  Path.  Pharm.,  1928, 


129,  72— 84)  —By  the  action  of  allyl  bromide  on  the 
parent  bases  the  following  compounds  have  been 
obtained  :  allyltetrahydro- p -naphthylamine  [hydrobrom- 
ide ,  m.  p.  236°;  hydrochloride,  m.  p.  225°  (decomp.)] ; 
diallyltelrahydro-$-?iaphthylamine,  b.  p.  164 — 165°/9 
mm. ;  diallyltetrahydro-fi-naphthylmethylamme,  b.  p. 
172 — 173°/10mm. ;  diallyltyr amine ,  b.  p.  184 — 185°/10 
mm. ;  diallylphenylethylamine  (hydrobromide,  m.  p. 
125°) ;  diallylephedrine  (hydrobromide,  m.  p.  170°) ; 
diallyl-n-butylamine,  b.  p.  54 — 55°/ 10  inm,,  and 
d tally l-i-amy famine,  b.  p.  65 — 66° /9  mm.  The  parent 
bases  all  raise  the  blood  pressure,  but  these  allyl 
derivatives  without  exception  lower  it  when  admini¬ 
stered  to  dogs.  W.  0.  Keemack. 

Toxicity  of  aromatic  nitrocompounds,  Di- 
nitrophenol.  Koelsch  (Zentr.  Gewerbehyg,,  1927, 
14,  261—268 ;  Chem.  Zentr.,  1927,  ii,  2082).— The 
maximum  tolerated  dose  (by  the  mouth)  of  2  :  4-di- 
nitrophenol  is  0*02 — 0*03  g.  per  kg.  body- weight ; 
0*05  g.  is  rapidly  fatal.  Simultaneous  administration 
of  alcohol  increases  the  toxicity.  The  critical  dose 
by  absorption  through  the  skin  is  8 — 10  times  as 
great  as  that  by  the  mouth.  The  kidneys  are 
damaged,  and  there  appears  to  be  a  general  injury 
to  protoplasm.  A.  A.  Eldridge. 

Mechanism  of  action  of  arsenic  and  related 
elements,  II.  Role  of  oxygen  in  hsemolytic 
activity  of  hydrogen  phosphide  or  its  lowest 
oxidation  product.  III.  Haemolytic  activity 
of  hydrogen  sulphide  at  increased  oxygen  con- 
centration.  IV.  Haemolysis  by  hydrogen  sul- 
phide.  Action  of  colloidal  sulphur  formed. 
V.  Conditions  for  haemolysis  by  salts  of  hydro¬ 
gen  iodide.  R.  Labes  (Arch.  exp.  Path.  Pharm., 
1928,  129,  150—158,  159—175,  176—192,  193— 
201). — II.  Hydrogen  phosphide  does  not  haomolyse 
red  blood-cells  in  the  absence  of  air,  but  small  con¬ 
centrations  (1/200  mol.  per  litre)  effect  haemolysis 
if  oxygen  is  admitted. 

III.  Similarly,  hydrogen  sulphide  effects  haemolysis 
of  red  blood-cells  provided  sufficient  oxygen  is  present. 
Serum  tends  to  inhibit  this  action  of  hydrogen 
sulphide. 

IV.  When  hydrogen  sulphide  is  passed  into  a 
suspension  of  red  blood-cells  containing  sodium 
sulphite  under  conditions  suitable  for  the  formation 
of  colloidal  sulphur,  rapid  haemolysis  occurs,  but 
colloidal  sulphur  produced  in  other  ways  may  not 
cause  haemolysis. 

V.  Iodides  and  iodates  are  not  haemolytic  under 
conditions  in  which  free  iodine  effects  rapid  haemolysis. 
Iodides  thus  exhibit  a  certain  similarity  to  the  hydr¬ 
ides  of  arsenic,  phosphorus,  and  sulphur  in  that  an 
oxidation  product  is  actively  haemolytic, 

W.  O.  Keemack. 

Effect  of  arsenic  compounds  on  excretion  of 
sulphur,  F.  P,  Underhill  and  A.  Dimick  (J. 
Pharm.  Exp,  Then,  1928,  32,  359— 365),— The  sub¬ 
cutaneous  injection  of  arsenious  oxide  into  the  dog 
increases  the  ethereal  sulphate  and  neutral  sulphur 
fraction  of  the  urinary  sulphur.  No  consistent 
variations  were  detected  when  the  administration 
was  made  by  mouth.  Serial  administration  of 
neosal  varsan  is  associated  with  increase  of  the 
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neutral  sulphur  fraction  of  the  urine.  These  results 
lend  support  to  Voegtlin’s  hypothesis  for  the  be¬ 
haviour  of  compounds  of  arsenic  in  the  body. 

E.  A.  LtJNT. 

Histocliemical  detection  of  gold.  Distribution 
of  11  sanocrysin  in,  and  its  elimination  from, 
the  normal  and  tuberculous  body.  S.  Kurosu 
(Z.  ges.  exp.  Med.,  1927,  57,  77 — 110 ;  Chem.  Zentr., 
1927,  ii,  2329 — 2330). — “  Sanocrysin  ”  is  detected 
in  microscopical  sections  by  treatment  with  stannous 
chloride.  It  is  found  chiefly  in  the  kidneys ;  gold 
particles  accumulate  in  the  lungs,  spleen,  and  liver 
of  animals.  Deposition  was  abnormally  great  in 
tuberculous  organs,  as  well  as  in  non-tubereular 
inflammation.  A.  A.  Eld  ridge. 

Pharmacology  of  the  iodine  ion.  W.  Wadi 
(Arch.  exp.  Path.  Pharm.,  1928,  129,  1 — 42). — A 
comprehensive  investigation  of  the  action  of  iodides 
and  of  the  thyroid  gland  on  the  organism  as  a  whole 
and  on  the  body- weight,  on  the  separate  organs  of 
the  body,  on  the  blood,  on  the  mechanism  of  heat 
regulation,  on  sensitiveness  to  lack  of  oxygen,  and 
on  the  respiratory  exchange.  W.  0.  Kermack. 

Behaviour  of  magnesium  hydroxide  towards 
solutions  of  mercuric  chloride  and  salts  of 
tervalent  arsenic.  M.  Rakuzin  and  E.  Itzkin 
(Trudy  naue.  chim.-farm.  inst.,  1926,  109 — 114). — 
The  antitoxic  effect  of  magnesium  hydroxide  on 
mercuric  chloride  is  superior  to  that  on  arsenites, 
but  inferior  to  that  of  charcoal  on  mercuric  chloride. 
Neither  magnesium  hydroxide  nor  charcoal  acts  on 
sodium  cacodylate.  Chemical  Abstracts. 

Pharmacology  of  a  mercury  colloid.  E. 
Ugolotti  (Arch.  Farm,  sperim,,  1028,  44,  145 — 
168). — The  colloid  used  was  prepared  by  heating 
mercuric  chloride  with  fresh  egg- albumin  in  presence 
of  sodium  hydroxide  and  heating  the  gel  thus  obtained 
with  water  at  100°  to  form  the  sol.  This  colloid  is 
black  and  highly  stable,  neither  boiling  nor  addition 
of  an  equal  volume  of  10%  sodium  chloride  solution 
causing  its  flocculation ;  barium  chloride  precipitates 
it.  and  addition  of  acid  results  in  reversible  gel- 
formation.  It  is  negatively  charged  and  exhibits 
Tyndall’s  phenomenon. 

Experiments  with  rabbits,  guinea-pigs,  and  dogs 
show  that,  when  the  colloid  is  administered  sub¬ 
cutaneously,  the  more  stable  part  having  the  finer 
micelles  is  absorbed,  causing  toxic  phenomena, 
degeneration  and  necrosis  of  the  renal  and  hepatic 
epithelia,  rapid  loss  of  flesh,  and  death,  whereas  the 
coarser,  less  stable  part  becomes  granular  and  is 
diffused  through  the  tissues  at  the  point  of  intro¬ 
duction.  Experiments  in  vitro  do  not  reveal  any 
antiseptic  action  of  the  mercury  in  the  colloidal 
condition.  "  T.  H.  Pope. 

Distribution  of  the  respiratory  enzyme  between 
carbon  monoxide  and  oxygen.  O.  Warburg  and 
E.  Negelein  (Biochem.  Z.,  1928,  193,  334—338).— 
Regarding  iron  as  the  respiratory  enzyme,  its  dis¬ 
tribution  between  carbon  monoxide  and  oxygen  is 
shown  to  be  dependent,  not  only  on  temperature,  but 
also  to  a  less  extent  on  the  salt  concentration  of  the 
solution  in  which  the  yeast  (Torula  utilis)  is  suspended 
(of.  A.,  1927,  1221).  *  P.  W,  Clutterbuck. 


Influence  of  the  wave-length  on  the  distribu¬ 
tion  of  the  respiratory  enzyme.  Absorption 
spectrum  of  the  respiratory  enzyme.  O.  War¬ 
burg  and  E.  Negelein  (Biochem.  Z.,  1928,  193, 
339 — 346). — The  changes  of  distribution  of  the 
respiratory  enzyme  between  carbon  monoxide  and 
oxygen,  in  yeast  suspensions,  with  the  wave-length 
(from  366  to  700  pu)  of  the  light  to  which  they  are 
exposed  is  investigated  and  the  results  are  tabulated. 
In  order  to  compare  the  dV.idi  values  for  the  different 
wave-lengths,  the  blue  mercury  line  436  gp  is  taken  as 
reference  line,  when  W,  the  photochemical  action,  be¬ 
comes  {dV /di^lKdV jdi)  X  436],  or,  working  in  quanta, 
ff1_436IF/X.  Plotting  Wt  against  X  and  assuming 
that  differences  are  dependent  on  differences  in 
absorption,  the  curve  obtained,  which  has  the  form 
of  a  haunin  spectrum,  becomes  the  absorption  curve 
of  the  respiratory  enzyme  or  of  its  compound  with 
carbon  monoxide.  P.  W.  Clutterbuck. 

Kinetics  of  catalase.  S.  M.  Maximovitsch  and 
E.  S.  Avtonomova  (Z.  physiol  Chem.,  1928,  174, 
233 — 250). — The  kinetics  of  the  decomposition  of 
hydrogen  peroxide  by  blood- catalase  have  been 
studied  with  varying  amounts  of  hydrogen  peroxide 
and  catalase.  The  whole  process  consists  of  two 
simultaneous  independent  reactions,  the  enzymic 
decomposition  of  hydrogen  peroxide  by  catalase 
and  the  inactivation  of  catalase  by  hydrogen  per¬ 
oxide.  The  former  reaction  is  uni  molecular  and 
deviations  from  this  law  are  due  to  the  second  reaction. 
Formulae  are  given  which,  under  certain  conditions, 
enable  the  amount  of  hydrogen  peroxide  decomposed 
or  the  catalase  power  of  the  solution  to  be  determined. 

A.  Wormall. 

Decomposition  of  hydrogen  peroxide  by  liver 
catalase.  J.  Williams  (J.  Gen.  Physiol.,  1928, 
11,  309 — 337 ) . — The  velocity  of  decomposition  of 
hydrogen  peroxide  by  catalase  has  been  determined 
as  a  function  of  ( a )  concentration  of  catalase,  (6)  con¬ 
centration  of  hydrogen  peroxide,  (c)  hydrogen-ion 
concentration,  (d)  temperature.  From  the  similarity 
of  the  results  obtained  with  those  of  known  absorption 
processes 4  it  is  concluded  that  the  reaction  involves 
adsorption  of  hydrogen  peroxide  at  the  catalase 
surface  and  that  it  involves  two  reactions,  viz.,  the 
catalytic  decomposition  of  hydrogen  peroxide  and 
the  “  induced  inactivation  ”  of  catalase  by  the  nascent 
oxygen  produced  and  still  adhering  to  the  catalase 
surface.  The  critical  increment  for  the  former 
reaction  in  the  range  15—20°  is  of  the  order  of  3000 
g.-cal,  and  the  optimum  pR  6-8 — 7-0.  Values  calcul¬ 
ated  for  the  critical  increment  of  the  latter  reaction 
are  irregular  and  rise  from  8000  in  the  range  10 — -15° 
to  30,000  in  the  range  15 — 20°  and  also  increase  as 
the  concentration  of  hydrogen  peroxide  is  increased. 

E.  A.  Lunt. 

Lactic  dehydrogenase .  A  cell-free  enzyme 
preparation  obtained  from  bacteria.  M. 
Stephenson  (Biochem.  J.,  1928,  22,  605—614).— 
The  enzyme  is  obtained  by  autolysing  suspensions  of 
B.  coli  in  a  phosphate  buffer  at  pa  7*6  and  centri¬ 
fuging  and  filtering  the  resulting  solution.  .  The 
preparation  in  the  presence  of  methylene-blue  actively 
dehydrogenates  lactate  and  also  much  more  slowly 
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adiydmxylmtyratr.  The  enzyme  is  not  affected  by 
cyanide.  1  f  ilifTern  from  t  he  intact  cell  in  its  behaviour 
toward*  Inotato,  not  only  in  specificity,  but  also  in 
the  fact  iiml  it.  cannot  reduce  molecular  oxygen 
except  in  the  presence  of  a  carrier  such  as  methylene- 
blue,  S.  S.  Zilva. 

Soluble  doliydrogonasos,  T.  Tiiunbekg  {XII 
lot,  (bug,  Physiol. ?  1020,  Ibl  ;  Oh  cm.  Zentr.,  1927, 
ii,  I  15),  Seeds  urn  ground  with  a  parts  of  0*05iY- 
(linotasHiitm  hydrogen  phosphate  solution,  and  the 
mixture  is  centrifuged  and  filtered  ;  the  filtrate  is 
colloidal  anti  macroseopieully  homogeneous.  Various 
specific  donators  are  described.  A.  A,  Eldiudge. 

Effect  of  lipin  on  the  dehydrogenating  power 
of  tissue*  h.  Tsunhyosui  (d.  Biochem.  Japan, 
1927*  7*  297  272),  -Lecithin  and  cholesterol  neither 

promote  nor  retard  the  dehydrogenation  reaction  of 
tissue,  but  in  greater  concentrations  both  produce  an 
inhibiting  etlVeL  Chemical  Abstracts. 

Aldehyde  oxidase  of  the  potato.  F.  Bernheim 
(Biochem.  J.*  1928.  22*  34*1  —352), — The  enzyme  will 
oxidise  all  aldehydes  but  none  of  the  other  hydrogen 
donators  tried,  The  system  will  reduce  methylene- 
blue,  Clark's  dyes,  and  qui nones,  besides  nitrates. 
The  pu  activity  curves  for  the  nitrate  and  methylene- 
blue  reductions  have  boon  obtained.  The  action  of 
the  enr.vme  is  not  dependent  on  traces  of  iron.  The 
enryme  \\  as  prepared  from  potato  juice  by  pre¬ 
cipitation  with  ammonium  sulphate,  mlissolving  the 
pmnpitate.  clearing  the  solution  with  charcoal, 
and  adsorbing  the  active  principle  on  kaolin  in  acid 

solution.  The  enroune  was  eluted  from  the  adsorbent 

% 

with  sodium  earlnmate  solution.  Methylene-blue  is 
reduced  very  slowly  bv  the  untreated  potato  juice. 

8,  S,  Zilva. 

Effect  of  temperature  on  the  oxidation  of 
pyruvic  and  fumnric  acids  by  tissue.  K,  Tsvxk- 
ywsiu  yL  Ruvhem.  Japan.  1927,  7,  259 — 291). — 
The  o\v vr  n-eonsuudug  | xnxot  of  t  issue  is  maximal 
at  $S'\  Cubical  Abstracts, 

Biolc^ieal  import;mce  of  heavy  metals  as 
catalysts.  Biological  action  of  the  water  of  the 

hot  springs.  111.  K.  Hartcber 
iBwvbnm  1928,  iSS.  372— 379;  rf.  A,.  1927. 
S2th  diaivsis  o«  scrum  adjust  the  water 

rf  the  W  txvdmten  hot  iss  peroxidase  and 

act&na  is  hxwfcftru,,  tail  its  catalase  activity 
and  Us  wto  to  reduce  rue : h v miic-hlu e  arc  do- 
cocascxL  IhAlysis  causes  an  iucrv&$?  la  the  iron 
exmten*  d  the  cQtt&m:exir 

rctuaros  active  n\  $*anmk  ferepuag*  &  kmg  thus  hi 
*£cv  1\  W\  iVcTrsisrcia 

Phosphate  ieva  and  hydrolysis  by  pancreatic 
1uv*sssr  K.  tv.  lUwwx  asd  R  d  Fxatc  ,JL  Gen. 
c'hyskT.,.  i  t  32C — — The  va&liiv  of  the 

svIklhwAvv  vsed  hx  Lyvn  cl  A..  | Activity 

^  rw  ^  ;Vv  k\  with  the 

cfhvv  svt  V:*.o  rc.vvyAure  tvn  in  eectata  bfcfcgtad 
vessos  has  keen  tied  m  the  cast*  of'  she 
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Hature  of  the  action  of  pancreatic  extract  on 
the  inhibition  of  lactic  acid  formation  in  muscle. 
D.  It.  McCullagh  (Biochem.  J.5  1928,  22,  402—406). 
— The  pancreatic  factor  which  inhibits  the  formation 
of  lactic  acid  by  muscle  enzymes  (Foster  and  Wood- 
row,  A.,  1924,  i,  897 ;  Foster,  A.,  1925,  i,  1495)  -when 
added  to  an  aqueous  extract  of  muscle  containing 
lactic  acid-forming  enzymes  prevents  the  formation 
of  lactic  acid  and  the  disappearance  of  carbohydrate, 
causes  an  increase  in  free  phosphate,  and  prevents 
the  esterification  of  phosphate  even  in  presence  of 
fluoride.  This  factor  is  present  in  traces  in  many 
other  tissues  from  various  species  of  mammals. 

S.  S.  Zilva. 

Nuclein  metabolism.  XVII.  Liver-nucleotid¬ 
ase.  W.  Deutsch  (Z.  physiol.  Chem.,  1927,  171, 
204 — 275). — A  study  of  the  preparation  and  purific¬ 
ation  of  liver-nucleotidase,  its  activity,  and  the 
inhibiting  action  of  glycerol.  J.  Stewart. 

Structure  of  polypeptides  and  the  proteolytic 
enzymes.  R.  Nakasjtiima  (J.  Biochem.  Japan, 
1927,  7,  399 — 103). — A  comparison  of  the  digestion 
by  erepsin  of  glycylaspartic  acid  and  glycyl aspar¬ 
agine  shows  that  the  amidation  considerably  increases 
the  effectiveness  of  the  enzyme. 

Chemical  Abstracts. 

Fractional  enzymic  hydrolysis  of  histone.  E. 

Waldschmidt-Leitz  and  G.  Ivunstner  (Z.  physiol. 
Chem.,  1927,  171,  290 — 315). — The  amounts  of 
peptide  and  of  free  amino-acids  produced  from 
histone  sulphate  (prepared  from  calf’s  thymus)  by 
various  sequences  of  proteolytic  enzymes  are  deter¬ 
mined.  J.  Stewart. 


Effect  of  ferrous  and  manganous  ions  on 
enzymes.  Biological  action  of  the  water  of  the 
Wiesbaden  hot  springs.  IV.  K.  Harfudee 

(Biochem.  Z.,  1928.  193.  3S0 — 3S3). — Investigation 
of  the  action  of  ferrous  and  manganous  ions  in  1  X 10"2 
to  0*5  x  lO”*  Jf -concent rations  on  unpurified  salivary 
amylase,  pepsin,  and  trypsin  shows  that,  whereas 
with  ptvalin  and  pepsin  heavy  metals  inhibit  in 
higher  ami  accelerate  in  lower  concentrations,  the 
acceleration  being  greater  for  the  amylase  than  for 
pepsin,  with  trypsin  u  small  inhibition  is  detected 
only  with  high  concentrations  of  iron. 

P.  W.  CLFTTERBrCK. 

XHtrafidtration  of  pancreas  ferments.  E. 

and  E.  Suarez  (Compt.  rend.  Soe.  BioL, 
1927,  96.  963;  Chem.  Zentr..  1927,  it.  445*. — Bech- 
hoM  and  Ko uigT  apivtrat  its  is  modified.  7  * 0  Cellulose 
nitrate  acetate  is  im|>ermeable  to  trypsin,  practically 
so  to  lipase*  partly  so  to  amylase,  and  permeable  to 
viteilase*  10’  Cellu!c^e  acetate  is  impermeable  to 
trypsin >  lipase*  and  vdtelhse.  and  partly  so  to  amylase. 
Relatively  pure  xiteBase  can  thus  be  prepared. 

A.  A.  &J>RH?€rE- 


S'wclscitv  of  animal  proteases.  XI.  Pepsin. 
El  and  G.  Krxsir^rE E.  (21 

^ysroL  1927. 171. 70 — 77 j. — In  the  hydrolysis 

of  four  typecad  protetiis — e^g-albumin.  casetnogea. 
gelatin^  and  hasten*? — by  pepsin,  the  rata*  of  amtao'* 
gtv>ups  liberated  to*  caifcoscyE  groups  liberated  is  i- 
fAm.tr, y-gren: ps  were  detemuned  by  1  an  Slysey 
ruetn.vL carhoxvl  groups  bv  titration  Ea  90:’  alcotoBe 
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solution.)  The  peptide  linking  is,  in  the  main,  the 
mode  of  union  of  the  constituent  amino-acids  of 
enzymically  hydroly sable  proteins.  H.  D .  Kay. 

Pepsin  hydrolysis.  S.  P.  L.  Sorensen  and  L. 
Katschtoki-Walther.  [With  a  note  on  Indicators 
by  K,  Lind erstrom  -Lang  ]  (Z.  physiol.  Chem.,  1928, 
174,  251 — 277). — In  view  of  the  conflicting  results 
of  other  workers  on  the  relationship  between  the 
increase  of  free  acid  groups  and  that  of  free  amino- 
groups  on  peptic  digestion  of  proteins,  a  critical 
examination  of  the  usual  methods  of  analysis  has 
been  made;  Van  Slyke's  method  for  determination 
of  amino -nitrogen  is  not  suitable  for  natural  proteins 
or  the  products  of  peptic  digestion.  Digestion  of 
easeinogen,  gli&din,  and  gelatin  by  pepsin  in  acid 
solution  results  in  the  liberation  of  equal  amounts  of 
acid  groups  (determined  by  formal  titration  and  by 
Wills  tatter's  method)  and  basic  groups  (determined 
by  the  Linderstrora-Lang  method ;  this  vol.,  313). 
Previous  failures  to  obtain  a  ratio  of  unity  are  due 
to  errors  which  have  been  avoided  by  modifications 
of  the  above  methods.  The  liberation  of  equal 
amounts  of  acidic  and  basic  groups  indicates  that 
peptic  hydrolysis,  like  other  protcoclastic  hydrolyses, 
consists  of  a  splitting  of  peptide  linkings.  Linder- 
strum- Lang  has  investigated  the  possibility  of  using 
certain  triphenyl  methane  dyes  as  indicators  for  the 
acetone-hydrochloric  acid  titration  method  for  deter¬ 
mination  of  amino-nitrogen  (ioc.  ciL) ;  2:4:2  :  4' :  2"- 
pentamethoxytriphenylearbinol  gives  values  similar 
to  those  obtained  when  naphthyl-red  is  used  for  the 
titration  of  glycine  and  of  peptic  hydrolysates  of 
easeinogen.  No  control  is  necessary  with  the  former 
indicator,  but  a  sharper  end-point  is  obtained  with 
naphthyl-red.  A,  Worm  add. 

Adsorption  of  pepsin.  K.  Kikawa  (J.  Bioehem. 
Japan,  1927,  7,  389— 398),— Pepsin  is  not  adsorbed 
by  kaolin,  but  is  adsorbed  by  alumina  in  slightly 
acid  medium,  optimally  at  pa  4*6  for  acetate  and 
3*8  for  citrate  buffer.  The  nature  of  the  anion  does 
affect  the  adsorption.  The  adsorption  with  alumina 
is  reversible,  and  by  combining  adsorption  with 
electrodialysis  the  pepsin  solution  can  be  concentrated 
to  0*03  of  its  volume  without  loss  of  activity. 

Pepsinometric  method  ;  pepsin  determination. 

J.  Roos  {Dent.  metl.  Woeh,,  1927.  53,  1893;  Chem. 
Zentr.,  1827,  ii,  2412).— In  the  action  of  activated 
pepsin  on  adipose  tissue,  a  small  digestion  causes  a 
relatively  largo  volume  change.  A.  A .  Elbribge. 

Effect  of  chemicals  on  glycerophosphatase. 

K.  In  on  YE  (J.  Bioehem.  Japan,  1927,  7,  433—439). 

— Fluorine  ions  markedly  inhibit  the  action  of 
glycerophosphatase,  and  in  high  concentration  destroy 
the  enzyme,  whilst  citrate  and  calcium  ions  are 
practically  without  effect.  Fluoride  ions  and  glycerol 
shift  the  optimum  pK  to  the  alkaline  side  (6*1  and 
5*0,  respectively).  Chemical  Abstracts. 

Origin  ol  creatine.  E.  Abderhalden  and  P. 
Moller  (Z.  physiol.  Chem.,  1927,  170,  212—225; 
i;  '  Abderhalden  and  Buadze,  A.,  1927,  690).— The 
earlier  experiments  are  confirmed  and  Messer's 
suggestion  that  choline  plays  an  important  part  in 


the  formation  of  creatinine  (A.,  1922,  1,  791)  is  sup- 
ported.  Addition  of  choline  and/or  arginine  to  a 
suspension  of  fresh  liver  and  muscle  of  dogs  or  rats 
produces  notable  increase  in  total  creatine  and 
creatinine;  the  result,  with  choline  alone  seems  to 
depend  on  the  presence  of  arginine  and  arginoso  in 
the  liver  used.  A  similar  increase  is  observed  when 
urea  instead  of  arginine  is  added  with  choline. 

C.  Hollins. 

Action  of  yeast  oxid oreductase  on  some 
probable  intermediate  products  of  alcoholic 
fermentation  and  on  crotonaldehy de ,  A.  Lebe¬ 
dev  (Z.  physiol.  Chem.,  1927,  172,  50 — 55).— The 
action  of  yeast  oxidoreductase  on  acetaldehyde, 
methylglyoxal,  dihydroxy  acetone,  glyceraldehyde, 
sodium  lactate,  and  erotonaldehyde  in  the  presence 
of  methylene -blue  has  been  determined.  The  first 
two  compounds  are  oxidised  at  approximately  the 
same  rate,  in  contrast  to  the  results  with  milk  oxido¬ 
reductase,  which  does  not  oxidise  methyjglyoxal 
readily  (cf,  A.,  1927,  76).  These  observations  support 
the  view  that  methyjglyoxal  is  an  intermediate 
product  in  alcoholic  fermentation,  although  this 
substance  is  not  directly  fermented  by  living  yeast. 
The  rate  of  oxidation  of  glyceraldehyde  by  the  yeast 
enzyme  is  at  least  double  that  for  acetaldehyde,  but 
with  dihydroxy  acetone  no  oxidation  or  very  slight 
oxidation  occurs.  Crotonaldehyde  is  oxidised  almost 
as  readily  as  acetaldehyde,  whilst  sodium  lactate, 
which  is  not  acted  on  by  the  milk  oxidoreductase 
(Ioc.  ciL),  is  oxidised  to  a  slight  extent  only.  Activ¬ 
ation  of  hydrogen  occurs  with  glyceraldehyde  or  di- 
hydroxy  acetone  in  the  presence  of  phosphates,  and 
this  hydrogen  can  be  given  up  to  methylene-blue 
without  the  intervention  of  the  enzyme,  and  it  is 
concluded  that  the  action  of  the  oxidoreductase  is 
concerned  only  with  activation  of  labile  hydrogen 
atoms,  the  term  “  hydrogenaetivase  ”  being  suggested 
for  this  enzyme.  A.  Worm  all. 

Pyruvic  acid.  C»  Neubero  and  E.  Simon  (Z. 
physiol  Chem.,  1927,  171,  1—3)  .  I.  olemical 
Haehn  and  Glaubitz  (A.,  1927,  902). 

Point  of  attack  of  co-zymases  in  the  ferment¬ 
ation  of  dextrose  and  hexosediphosphorie  acid. 
A.  Gottschalk  (Z.  physiol  Chem.,  1927,  170,  284— 
273), — For  the  dismutation  of  acetaldehyde  by 
washed,  dried  bottom  yeast  and  also  for  the  ferment¬ 
ation  of  hexosediphosphate  a  smaller  addition  of 
co-zymase  (boiled  and  filtered  cow's  milk)  is  required 
than  for  the  fermentation  of  dextrose ;  these  facte 
support  the  suggestion  (cf.  A.,  1926,  544;  Meyerhof, 
ibid.,  95)  that  co-zymases  behave  during  phos¬ 
phorylation  as  co-phosphatases.  C.  Hollins. 

Oxidase  reaction  in  bacteria.  III.  Nature  of 
the  oxidase  reaction.  E  Nishibe  (Japan.  Med. 
World,  1927,  7,  128). — It  is  not  considered  probable 
that  the  oxidase  reaction  is  due  to  iron  catalysis ;  the 
active  principle  of  the  oxidase  reaction  in  bacteria  may 
be  an  oxidative  enzyme,  iron  acting  as  a  secondary 
factor  by  increasing  the  intensity  of  the  reaction. 

Chemical  Abstracts.  ^ 

Deamination  and  synthesis  of  l-aspartic  acid 
in  presence  of  bacteria.  R.  P*  Cook  and  B. 
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Woolf  (Biochem.  J.,  22,  474—481 ;  cf.  Quastel  and 
Woolf,  A.,  1926,  868). — Eleven  species  of  bacteria 
consisting  of  strict  aerobes,  facultative  anaerobes,  and 
strict  anaerobes  have  been  investigated.  At  37°  and 
pit  7*4  they  all  deaminate  aspartic  acid  anaerobically 
to  succinic  acid.  This  reaction  is  completely  prevented 
by  the  presence  of  inhibitors  such  as  2  or  4%  propyl 
alcohol,  0*1  M< -sodium  nitrite,  or  toluene.  In  addition, 
all  the  four  facultative  anaerobes  can  effect  a  revers¬ 
ible  equilibrium,  aspartic  acid  =5=-:  fumaric  aeid  + 
amrnonia.  The  four  strict  aerobes  and  three  strict 
anaerobes  examined  show  no  trace  of  this  reaction, 
which  is  unaffected  by  the  presence  of  the  inhibitors. 
Well- boiled  bacteria  have  no  deaminating  effect  on 
aspartic  acid.  All  the  bacteria  used  completely 
deaminate  glycine,  alanine,  and  glutamic  acid  in  the 
absence  of  inhibitors.  S.  S.  Zilva, 

Nitrogen  metabolism  of  nitrogen-fixing 
bacteria.  W.  V.  H  alters  bn  (Iowa  State  Coll.  J. 
ScL,  1927,  I,  395 — 410). — Rhizobium  leguminosarum 
and  Azotobacter  chroococcum  were  employed,  with 
Moore’s  dextrosc-Ashby’s  solution  and  dextrose™ 
Ashby’s  solution  with  excess  of  lime.  The  amino- 
nitrogen  increased  with  age  until  a  maximum  was 
reached.  The  first  product  of  nitrogen  metabolism  is 
ammonia,  since  this  accumulates  during  the  first  few 
days  of  maximum  growth,  but  gradually  diminishes 
as  the  source  of  carbohydrate  is  exhausted.  In 
presence  of  excess  of  lime,  Rhizobium  fixes  an 
unusually  large  amount  of  nitrogen.  Tyrosine  or 
hydroxy -acids  were  always  present ;  nitrites  and 
nitrates  were  absent.  Sorensen’s  method  for  deter¬ 
mining  amino-nitrogen  is  untrustworthy  for  bacterial 
cells,  and  Van  Slyke’s  method  employs  volumes  too 
small  for  young  cultures,  Chemical  Abstracts. 

Production  of  pyruvic  acid  by  certain  nodule 
bacteria  ol  the  Leguminoscc-  J.  A.  Anderson, 
W,  H,  Peterson,  and  E.  B.  Fred  (Soil  ScL,  1928,  25, 
123 — 131). — Small  amounts  of  pyruvic  acid  were 
produced  in  the  fermentation  of  various  sugars  by 
the  lucerne  nodule  organism.  H.  J.  G.  Hines. 

Relation  of  the  growth  of  certain  micro¬ 
organisms  to  the  composition  of  the  medium. 
III.  Effect  of  the  addition  of  growth -promoting 
substances  to  the  synthetic  medium  on  the 
growth  of  Streptothrix  corallinus .  V.  Reader 
(Biochem.  J.,  1928,  22,  434 — 439) * — The  substance  in 
tryptic  beef  broth  that  exerts  a  stimulating  action  on 
the  growth  of  8.  corallinus  (A.,  1927,  903)  is  organic, 
water-soluble,  and  dialy sable  and  is  not  precipitated 
by  either  neutral  or  basic  lead  acetate.  It  is  also 
present  in  yeast  preparations,  rabbit  muscle,  serum, 
and  wheat  embryo.  It  is  associated  with  the  anti- 
ncuritic  vitamin  in  fractions  from  yeast  up  to  the 
0  1  mg.  per  pigeon  dose  stage.  "  S.  S.  Zilva. 

Meningococcus  as  a  source  of  growth  factor  for 
Streptathrix  coraUinus,  J.  Orr -Ewing  and  V. 
Reader  (Biochem.  J.,  1928,  22,  443—444).— 

Meningococcus  type  I  can  grow  in  a  meat  extract 
medium  which  lias  been  completely  freed  from  the 
S.  corallinus  growth  factor.  On  re- testing  the  meat 
extract  medium  after  the  growth  of  the  former  it  is 


found  to  be  capable  of  supporting  good  growth  of  the 
latter.  S.  S.  Zilva. 

Relation  of  glycerol  in  culture  media  to  the 
growth  and  chemical  composition  of  tubercle 
bacilli.  E.  R.  Long  and  L,  L.  Finner  (Amer.  Rev. 
Tuberculosis,  1927,  16,  523— 529).— 1 The  glycerol  (in 
Long’s  synthetic  medium)  promotes  acid-fastness 
and  yield,  and  is  regarded  as  a  progenitor  of  the  waxy 
constituents  of  the  bacillus.  The  lipin  content  is 
increased  only  with  high  concentrations  of  glycerol. 

Chemical  Abstracts. 

Digestion  of  pectin  and  methylglucose  by 
various  organisms.  H.  W.  Coles  (Plant  Physiol., 
1926,  1,  379 — 385). — Only  those  organisms  commonly 
occurring  in  the  soil  are  capable  of  attacking  pectin 
and  3 -methylglucose  with  the  production  of  acid  and 
gas.  Chemical  Abstracts, 

Chemical  action  of  quinones  on  proteins  and 
amino-acids.  E,  A.  Cooper  and  R,  B.  Haines 
(Biochem.  J.,  1928,  22,  3 1 7 — 325) . — Quinones  readily 
undergo  decomposition  in  aqueous  solution  in  the 
presence  of  light  and  the  change  is  accompanied  by  a 
fall  in  the  bactericidal  powder.  Benzoquinone  is 
from  4  to  17  times  as  active  as  a  germicide  as  tolu- 
quinone,  the  ratio  depending  on  experimental  con¬ 
ditions.  The  latter  is,  however,  somewhat  more 
diffusible  through  a  membrane  and  more  readily 
adsorbed  by  colloids  than  benzoquinone.  Alcohol 
increases  the  germicidal  powrer  of  benzoquinone  to 
a  much  greater  extent  than  that  of  phenol  and 
toluquinone.  The  interaction  of  benzoquinone  and 
glycine  is  also  greatly  accelerated  in  the  initial 
stages  by  alcohol.  Whilst  there  is  relatively  only  a 
small  difference  in  the  apparent  reactivity  of  the 
quinones  towards  yeast,  bacteria,  proteins,  peptones, 
peptides,  and  even  certain  amino-acids,  benzoquinone 
reacts  up  to  seven  times  as  readily  as  toluquinone  with 
other  amino-acids.  Toluquinone  is  adsorbed  to  a 
somewhat  greater  extent  than  benzoquinone  by 
charcoal  and  deaminoalbumin.  The  difference,  how- 
ever,  is  not  sufficiently  great  to  justify  the  conclusion 
that  adsorption  is  the  primary  factor  in  the  protein 
experiments  and  probably  the  small  differences  in  the 
uptake  of  benzoquinone  and  toluquinone  by  proteins 
have  a  structural  explanation.  The  germicidal  power 
of  the  quinones  is  to  an  important  degree  associ¬ 
ated  with  the  reactivity  towards  the  simpler  cell 
constituents,  S.  S.  Zilva. 

Mechanism  of  adrenaline  hypoglycemia.  E. 
Geiger  (Arch.  exp.  Path.  Pharm,,  1928, 129,  93 — 99). 
— Administration  of  adrenaline  to  an  animal  brought 
into  a  state  of  tetany  by  over- ventilation  causes  a 
lowering  of  the  blood-sugar,  but  this  does  not  happen 
when  the  vagus  is  cut.  Plasma  removed  from  the 
animal  when  in  the  liypoglycaemic  state  is  able  to 
cause  increase  in  the  uptake  of  dextrose  by  the  red 
blood-corpuscles  (cf.  Loewi,  A.,  1927,  795).  It  is 
concluded  that  the  hypoglycemia  is  a  result  of  the 
liberation  of  insulin  from  the  pancreas  following 
central  stimulation  through  the  vagus. 

W.  0.  Kermack. 

Action  of  adrenaline  on  purine  metabolism. 
G.  Tatjbmann  (Arch.  exp.  Path.  Pharm.,  1928,  129, 
43 — 51), — The  increase  in  the  excretion  of  purine 


BIOCHEMISTRY. 


compounds  after  administration  of  adrenaline  is  not 
due  to  the  leucoeytosis  which  is  provoked. 

W.  0.  Kermack. 

Fat  metabolism.  II  and  III.  A.  Low  and  R, 
Pfeiler  (Biochem.  Z.,  1928,  133,  276—277,  278— 
280).— II.  Adrenaline  injected  subcutaneously  into 
rabbits  causes  an  increase  in  blood-cholesterol. 

III.  Under  the  action  of  adrenaline,  transport  of 
fat  occurs  from  the  periphery  to  the  liver.  The 
glycogen  content  of  the  liver  is  usually  greatly 
reduced,  but  in  individual  cases  it  is  increased, 
especially  when  the  glycogen  content  of  the  liver  is 
initially  small  owing  to  starving. 

P.  W.  Clutterbuck. 

Formation  of  sugar  from  fatty  acids  in  depan- 
creatised  dogs  injected  with  adrenaline.  L  L. 
Chaikoff  and  J.  J.  Weber  (J.  Biol.  Cliem.,  1928,  76, 

8 1 3 — 832) .  Treatment  of  fasting  depancreatised 
dogs  with  adrenaline  causes  an  increased  excretion  of 
dextrose  which  cannot  be  accounted  for  as  arising  from 
any  source  other  than  fat ;  under  these  conditions 
there  is  also  increased  excretion  of  phosphorus  in  the 
urine.  C.  R.  Harxnqton. 

Reaction  of  adrenaline  with  novocaine.  H. 
Langecicer  (Arch.  exp.  Path.  Pliarm.,  1928,  129, 
202 — 235). — Solutions  containing  a  mixture  of  novo¬ 
caine  and  adrenaline  become  yellow  slowly  in  the  cold 
and  more  rapidly  when  hot,  the  physiological  action  of 
the  adrenaline  meanwhile  becoming  weaker.  The 
reaction  appears  to  consist  first  in  the  oxidation  of 
adrenaline  to  a  rose-coloured  o-quinone  derivative, 
this  reaction  being  catalysed  by  novocaine,  and, 
secondly,  in  the  condensation  of  this  substance  with 
novocaine  to  form  a  yellow  compound.  Other 
aromatic  amines  react  with  adrenaline  in  an  analogous 
way  and  a  yellow  colour  may  also  be  developed  when 
pyrocatechol,  quinol,  or  one  of  their  derivatives  is 
used  in  place  of  adrenaline.  W.  0.  Kermack. 

Crystalline  insulin.  III.  Nature  of  the 
sulphur  linking  and  the  isolation  of  cystine  and 
tyrosine  from  hydrolysed  crystalline  insulin. 
V.  du  Vigneaud,  3EL  Jensen,  and  0.  Winter- 
steiner.  IV.  Isolation  of  arginine ,  histidine, 
and  leucine.  H.  Jensen,  O.  Wintersteiner,  and 
V.  du  Vigneaud.  V.  Distribution  of  nitrogen. 
0.  Wintersteiner,  V.  du  Vigneaud,  and  H. 
Jensen  (J.  Pharm.  Exp.  Then,  1928,  32,  367 — 385, 
387—396,  397 — Ill). — III.  Conditions  are  described 
for  the  preparation  of  crystalline  insulin  from  the 
impure  product ;  cystine  and  tyrosine  have  been 
isolated  as  products  of  hydrolysis  of  this  material. 
From  a  comparison  of  the  total  sulphur  content  with 
the  cystine  content  of  insulin,  it  is  concluded  that 
insulin  contains  some  sulphur  compound  other  than 
cystine. 

IV.  The  presence  of  arginine,  histidine,  leucine, 
and  lysine  in  crystalline  insulin  has  been  proved  by 
their  isolation  from  the  hydrolysate  of  this  substance. 
By  means  of  the  method  of  Koessler  and  Hanke 
the  amount  of  histidine  in  insulin  is  shown  to  be 
2*6%.  i 

th  The  Van  Slyke  method  for  determining  the 
nitrogen  distribution  in  proteins  has  been  used  in  the 
examination  of  the  nitrogen  distribution  in  crystalline 


insulin,  and  a  comparison  is  made  of  the  results 
obtained  with  those  of  other  authors.  E.  A.  Lott, 

Insudin-like  substance  of  yeast.  II.  von  Euler 
(Biochem.  Z.,  1928,  194,  197 — 203). — A  yeast  extract 
prepared  with  25%  alcohol  and  1%  hydrochloric  acid 
shows  in  a  vacuum  in  a  system  containing  fresh 
muscle-pulp,  methylene-blue,  dextrose,  and  phos¬ 
phate,  a  typical  insulin  action,  the  optimal  effect 
being  at  a  concentration  of  10"a  g./c.c.  The  prepar¬ 
ation  (50  mg.)  injected  subcutaneously  into  rabbits 
causes  either  no,  or  only  an  insignificant,  lowering  of 
blood-sugar.  The  result  of  the  methylene-blue  experi¬ 
ment,  however,  suggests  that  only  a  very  small  amount 
of  the  active  substance  is  present  in  the  preparation 
and  the  blood-sugar  effect  must  therefore  be  small. 

P.  W.  Clutterbuck. 

Insulin  and  amino-acid  catalysis  [of  the 
oxidation  of  dextrose  and  Isevulose  by  hydrogen 
peroxide],  J.  M.  Ort. — See  this  vol.,  487. 

Preliminary  hyperglycsemia  after  [adminis¬ 
tration  of]  insulin.  M.  Guard abassi  (Ann.  fac. 
med.  chir.,  1926,  29,  147—177;  Cliem.  Zentr.,  1927, 
ii,  2322). — Subcutaneous,  particularly  intraperitoneal, 
administration  of  insulin  is  followed  by  an  increase  of 
blood-sugar,  particularly  with  thyroid-fed  animals, 
but  not  with  thyroidectomised  animals.  The  hyper- 
glycccmia  is  observed  in  diabetes,  and  in  disease  or 
after  removal  of  the  suprarenals,  but  not  in  castrated 
animals.  A.  A.  Eldridge. 

Fate  of  sugar  in  the  animal  body.  VIII, 
Influence  of  insulin  on  utilisation  of  dextrose, 
Isevulose  j  and  dihydroxy  acetone .  C.  F.  Gobi  and 
G.  T.  Gobi  (J.  Biol.  Chem.,  1928,  76,  755—795).— 
Earlier  experiments  (cf.  A.,  1926,  1271 ;  1927,  790) 
on  the  utilisation  of  dextrose  and  Isevulose,  with  and 
without  extra  insulin,  have  been  repeated  and 
extended.  The  general  effect  of  excess  of  insulin  is  to 
cause  slightly  increased  oxidation  of  the  sugar, 
diminished  deposition  of  glycogen  in  the  liver,  and 
much  increased  deposition  of  glycogen  in  the  muscles. 
The  normal  rate  of  absorption  of  dihydroxyacetone 
is  intermediate  between  those  of  dextrose  and  Isevulose, 
and  the  effect  of  insulin  on  its  utilisation  is  of  the 
same  type.  With  dextrose  and  dihydroxyacetone, 
the  predominant  effect  of  excess  of  insulin  is  on 
glycogen  storage ;  with  laevulose,  on  oxidation. 
Slightly  greater  heat  production  is  observed  during 
utilisation  of  these  carbohydrates  when  excess  of 
insulin  is  present.  The  influence  of  various  physio¬ 
logical  factors  of  absorption  is  discussed. 

C.  R.  Harington. 

Influence  of  thyroid  and  insulin  on  the  oxidases 
of  various  organs.  K.  Mori  (Folia  endocrinol. 
japon.,  1927,  2,  40 — 41,  122 — 152). — The  oxidase 
content  of  rabbits1  organs  (especially  heart  and 
kidney)  is  increased  by  injection  of  insulin;  a  further 
increase  is  caused  by  simultaneous  injection  of 
dextrose.  Thyroxine  has  a  similar  effect  on  the  heart 
and  kidney.  The  increase  following  simultaneous 
injection  of  insulin  and  thyroxine  is  greater  than  that 
produced  by  each  hormone  alone.  The  loss  in 
oxidases  caused  by  thyroidectomy  may  be  repaired  by 
injection  of  insulin.  ~  Chemical  Abstracts. 
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Effect  of  toxaemia  on  tolerance  for  dextrose  and 
on  the  action  of  insulin.  J.  S.  Sweeney  (Arch. 
Int.  Med.,  1928,  41,  420— 427). — : Rabbits  to  which 
diphtheria  toxin  had  been  administered  so  as  to 
decrease  their  sugar  tolerance  responded  normally  to 
the  action  of  insulin  when  this  hormone  was  injected. 
It  is  inferred  that  the  toxin  affects  the  sugar  tolerance 
by  inhibiting  the  production  of  insulin. 

W.  0.  Kermack. 

Insulin  and  fat  metabolism.  J.  Hefner  arid 
0.  Wagner  (Biochem.  Z.,  1928,  193,  187—191). — 
After  large  doses  of  insulin  to  starving  animals  form¬ 
ation  of  fat  occurs  during  aseptic  autolysis  of  the 
liver.  The  fasting  animal  reacts  to  large  doses  of 
insulin  in  the  opposite  way  to  the  depancreatised 
animal.  Insulin  contains  two  hormones,  one  regul¬ 
ating  carbohydrate,  and  the  other  fat,  metabolism, 
the  latter  not  being  destroyed  by  tryptic  digestion. 
The  fact  that  small  doses  of  insulin  cause  increase  of 
glycogen  and  decrease  of  fat  in  the  liver  and  that 
large  doses  have  the  opposite  effect  is  due  to  the 
antagonism  of  these  two  substances  (cf.  A.,  1927, 
1222).  P.  W.  Clutterbuck. 

Effect  of  nickel  and  cobalt  salts  on  insulin 
hypoglycemia.  M.  A.  Magenta  (Rev.  Soc.  Argen¬ 
tina  Biol.,  1927,  3,  687 — 690) . — Inj ections  of  copper, 
nickel,  and  cobalt  salts  (2 — -5  mg.  per  kg.)  into  clogs 
caused  slight  hyperglycemia.  Injections  of  0-01 — 1 
mg.  per  kg.  of  nickel  and  cobalt  salts  slightly  counter¬ 
acted  the  hypoglycemic  effect  of  simultaneous  doses 
of  insulin  (cf.  Bertrand  and  Machebceuf,  A.,  1926, 
869,  971  ;  Blather  wick  and  Sahyun,  A.,  1927,  1115 ; 
Labbe,  Ron  beau,  and  Nepreux,  this  vol.,  206,  321). 

R.  K.  Callow. 

Female  sexual  hormone  (menof ormone ) .  IV. 
Influence  on  metabolism  and  resistance*  E. 
Laqueur,  P.  C.  Hart,  and  S.  E.  de  Jonoh  (Doutsch. 
med.  Wochschr.,  1926,  52,  1331—1333;  Chem. 
Zcntr.,  1927,  ii,  1484) . — Menof  ormone  specifically 
increases  the  metabolism  of  castrated  female  (but  not 
male)  rats ;  the  substance  is  soluble  in  water,  thermo¬ 
stable  to  360°  (in  aqueous  or  10%  potassium  hydroxide 
solution  to  170°).  It  is  resistant  to  pancreatic 
ferment  and  pepsin;  it  is  decomposed  by  strong 
oxidising  agents,  but  not  by  reduction.  Volatility 
or  sublimation  could  not  be  detected. 

A.  A.  Eldridge. 

Preparation  and  properties  of  a  female  sexual 
hormone  (menf ormone)  in  water-soluble  form. 
R.  Lacquer,  P.  G.  Hart,  and  S.  E.  be  Jongii  (Lancet, 
1927,  i,  1126 — 1128 ;  cf.  following  abstract). — Fresh 
placenta  is  minced,  boiled  with  benzene,  and  the 
benzene  residue  extracted  with  80%  alcohol ;  the 
extract  is  evaporated,  the  dry  residue  dissolved  in 
water  to  which  some  hydrochloric  acid  is  added,  and 
kept  at  2°  for  12  hrs.  Some  preparations  failed  to 
give  reactions  for  sulphur  or  histidine. 

Chemical  Abstracts. 

Preparation  and  properties  of  ovarian  hormone 
in  water-soluble  form.  P,  Dickens,  E.  C,  Dodds, 
and  D.  J.  T.  Brinkworth  (Lancet,  1927,  i,  1015 — 
1016,  1182— 1 183) —The  aqueous  residue  left  on 
vacuum  distillation  of  an  (70%)  acetone  extract  of  a 
mixture  of  pig  ovaries  and  dry  picric  acid  is  filtered, 


and  the  dry  residue  extracted  with  acid  alcohol. 
The  precipitate  obtained  on  addition  to  the  extract 
of  acetone  (15  vols.)  is  washed  with  ether  and  dried 
in  a  vacuum.  The  active  principle  contains  sulphur, 
histidine,  and  tryptophan. 

Chemical  Abstracts. 

Ovarian  hormone.  B.  P.  Wiesner  (Nature, 
1928,  421,  498 — 499). — A  re-statement  and  discussion 
of  physiological  results.  A.  A.  Eldridge. 

Sexual  glands  and  metabolism.  V,  Influence 
of  lipoid  extracts  of  testes  and  prostate  on 
nitrogen  metabolism  and  development  of  genital 
organs.  V.  Kobe n c he vsk y .  VI.  Influence  of 
water-soluble  testicular  and  prostatic  extracts 
on  nitrogen  metabolism  and  development  of 
genital  organs.  V.  Iyokenchevsky  and  M. 
Schultess-Young  (Biochem.  J.,  1928,  22,  482 — 490, 
491 — 503). — V.  Lipoid  fractions  have  been  prepared 
from  testes  and  prostate,  which,  although  possessing 
insignificant  activity  separately,  when  injected 
simultaneously  increased  the  nitrogen  metabolism  of 
rabbits.  None  of  the  fractions  was  able  to  prevent 
atrophy  of  the  sexual  organs  of  castrated  rats. 

VI.  Water-soluble  extracts,  from  which  insulin-like 
substances  had  been  removed,  were  prepared  from 
testes  and  prostate ;  these  raised  the  nitrogen  meta¬ 
bolism  of  rabbits  and  rats  to  some  extent  whether 
injected  singly  or  together.  A  review  of  work  on 
male  sexual  hormones  is  given  in  these  two  papers. 

H.  W.  Dudley. 

Active  principles  of  the  posterior  lobe  of 
the  pituitary  gland.  I.  Demonstration  of  the 
presence  of  two  active  principles.  II.  Separ¬ 
ation  of  the  two  principles  and  their  concen¬ 
tration  in  the  form  of  potent  solid  preparations. 
0.  Kamm,  T.  B.  Aldrich,  I.  W.  Grote,  L.  W.  Rowe, 
and  E.  P.  Bugbee  (J.  Amer.  Chem.  Soc.,  1928,  50, 
573 — 601). — The  oxytocic  and  pressor  principles  of 
the  posterior  lobe  have  been  separated  and  obtained 
as  stable,  water-soluble  powders ;  the  acetone- 
desiccated  gland  material  is  extracted  with  0*25% 
acetic  acid,  the  extract  concentrated  at  a  low  temper¬ 
ature,  the  proteins  and  the  active  principles  are 
precipitated  with  ammonium  sulphate,  and  the 
principles  extracted  from  the  precipitate  with  glacial 
acetic  acid,  followed  by  fractionation  using  various 
organic  solvents  (acetone,  ether,  and  light  petroleum) 
and  subsequent  purification.  No  decomposition 
occurs  during  the  process,  and  the  combined  com¬ 
ponents  show  activities  identical  with  those  of  the 
original  extract.  The  preparation  of  the  pressor 
principle  (for  which  the  term  (Lhypophamine  is 
suggested)  is  80  times  as  potent  and  the  oxytocic 
preparation  (a-hypophamine)  more  than  150  times  as 
potent  as  the  International  Standard  Powdered 
Pituitary.  The  principles  have  not  been  obtained 
crystalline,  but  both  are  basic.  Experiments  on 
rabbits  seem  to  indicate  that  the  diuretic-ant idiure tic 
action  of  the  posterior  lobe  of  the  pituitary  is  due  to 
the  pressor  principle.  The  development  of  a  tolerance 
to  the  pressor  principle  by  a  rapid  succession  of 
intravenous  injections  of  relatively  large  amounts  is 
identical  with  that  obtained  with  impure  pituitary 
extracts,  but  no  depressor  action  is  observed  with  the 
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pure  preparation.  The  two  principles  are  being  manu¬ 
factured  for  experimental  clinical  use  under  tie  trade 
names  “oxytocin”  and  “  vasopressin/'  and  a  pre¬ 
liminary  discussion  of  the  therapeutic  indications  is 
presented.  A.  Worm  all. 

Di-iodotyrosine  and  thyroid  substance.  Knip- 
ping?s  gas  metabolism  method.  F.  Hoffmann 
(Z.  ges.  exp.  Med,,  1927,  57,  68 — 76;  Chem.  Zentr., 

1927,  ii,  2408). — 3  :  5-Di-iodo-£- tyrosine  (3—5  g.)  does 
not  affect  human  metabolism  similarly  to  thyroxine. 

A.  A.  Eldridoe. 

Thyroxine  and  allied  substances,  I.  J.  H. 
Gaddum  (J.  Physiol.,  1927,  64,  246— 254).— The 
diminution  in  length  of  tadpoles  which  occurs  several 
days  after  immersion  in  solutions  of  thyroid  prepar¬ 
ations  is  shown  to  occur  also  in  solutions  of  natural  and 
of  synthetic  thyroxine.  Di-iodo thyroxine  was  much 
less  effective  and  deiodo thyroxine  was  inactive.  Di- 
iodotyrosine  had  very  little  activity  by  comparison 
with  thyroxine.  The  test  may  be  regarded  as  a  specific 
quantitative  biological  test  for  thyroxine. 

R.  IL  C ANN AN. 

Evaluation  of  vitamin-/!  by  means  of  the  growth 
of  rats.  E.  M.  Hume  and  H.  H.  Smith  (Bioehem,  J., 

1928,  22,  504— 521).— From  the  results  obtained  with 
graded  doses  of  spinach  and  of  butter  and  from  the 
results  of  other  workers  it  is  concluded  that  the 
growth  response  of  the  rat  to  vitamin-/!  after  a 
depletion  period  is  as  follows.  There  is  no  recovery  on 
a  small  dose.  On  a  rather  larger  dose  there  is  sub¬ 
normal  growth  graded  quantitatively  to  the  dose  with 
premature  slackening.  On  a  still  larger  dose  there  is 
normal  growth  for  a  time,  followed  by  premature 
slackening.  With  an  optimal  dose  normal  growth  to 
maturity  is  achieved.  The  peculiar  character  of  the 
growth  obtained  with  sub-optimal  doses  is  dispro¬ 
portionate  to  the  supply  of  vitamin  after  depletion 
and  cannot  be  maintained  subsequently.  It  is 
suggested  that  the  evaluation  of  vitamin-/!  is  best 
made  by  dispensing  with  the  depletion  period. 

S.  S.  Zilva. 

Colour  tests  for  vitamin-/l.  Application  to 
naturally  occurring  products.  S.  G.  Willimott 
and  F.  Wokes  (Lancet,  1927,  ii,  S — 11). — The  arsenic 
chloride  and  antimony  chloride  tests  are  most 
sensitive ;  then  follow  the  concentrated  sulphuric  acid 
and  phosphoric  anhydride  tests,  and  finally  the 
trichloroacetic  acid  and  pyrogallol  tests.  Vitamin -A 
is  not  markedly  absorbed  by  charcoal  used  to  remove 
carotin  and  xanthophyll,  and  the  colour  tests  are  not 
qualitatively  affected  by  the  presence  of  vitamin-D. 
Destruction  of  vitamin-/!  continued  after  cod- liver 
oil  had  been  removed  from  the  action  of  rays  from  a 
mercury -vapour  lamp,  Chemical  Abstracts. 

Vitamins  of  commercially  concentrated  orange 
ijdce.  S.  G-.  Willimott  (Bioehem.  J.,  1928,  22, 
535 — 544). — Five  c.c.  of  orange  concentrate  diluted 
to  the  strength  of  the  original  juice  were  adequate  in 
vitamin- A  for  the  rat  and  10  c.c.  of  this  diluted 
preparation  were  adequate  in  vitamin-IT 

S.  S.  Zilva. 

Vitamin-1?  content  of  malt  extract.  A,  L. 
Bacharach  and  E.  Allchorne  (Bioehem.  J.,  1928, 
22,  313 — 3 16). — Several  brands  of  commercial  malt 


extract  have  been  found  to  be  rich  sources  of  that 
vitamin  which  will  restore  to  normal  growth  rats  on  a 
diet  devoid  of  water-soluble  grow  th-promoting*f actors. 
The  vitamin  is  derived  from  the  unmalted  flour. 

S.  S.  Zilva. 

Dietary  requirements  for  fertility  and  lact¬ 
ation.  XIII.  Storage  of  fat-soluble  vitamins  for 
lactation  ;  cod-liver  oil  requirements  of  suckling 
young.  XIV.  *  Biological  determination  of 
vitamin-11  requirements  for  lactation.  XV. 
Relation  to  infant  mortality  of  inefficient 
secretion  of  vitamin-/?  by  lactating  rat.  B. 
Sure  (J.  Biol.  Chem.,  1928,  76,  659^671,  673—683, 
G85 — 700) . — XIII,  Rats  transferred  at  the  birth  of 
their  young  from  a  complete  diet  to  one  deficient  in 
fat-soluble  vitamins  retained  sufficient  vitamins  for 
lactation,  but  on  re-breeding  such  rats,  either 
sterility  or  increased  infant  mortality  was  observed. 
Administration  of  very  small  amounts  of  cod- liver  oil 
to  the  suckling  young  enabled  the  latter  to  grow  when 
the  mother  was  suffering  from  deficiency  of  fat-soluble 
vitamins ;  no  evidence  was  obtained  of  the  necessity 
of  a  specific  fat-soluble  vitamin  other  than  vitamins-/! 
and  -/)  during  lactation. 

XIV.  The  vitamin-!?  requirements  of  lactating  rats 
were  determined  by  observing  their  response  to 
additions  of  vitamin-!?  to  a  deficient  diet  at  the  point 
when  the  growth  of  the  young  had  come  to  a  stand¬ 
still  ;  a  preparation  of  vitamin-1?  was  obtained  by 
dissolving  out  the  vitamin  with  sodium  hydroxide 
from  an  adsorbate  of  baker’s  yeast  on  fuller’s  earth. 

XV.  Direct  administration  of  yeast  to  the  young 
gave  much  better  growth  and  less  mortality  of  the 
latter  than  administration  of  the  same  amount  of 
yeast  to  the  mother ;  the  high  mortality  of  young  rats 
whose  mother  is  on  a  diet  deficient  in  vitamin-/?  is 
therefore  due  both  to  the  large  requirements  of 
suckling  young  in  respect  of  this  vitamin,  and  also  to 
the  fact  that  the  vitamin  received  by  the  mother  is 
excreted  only  to  the  extent  of  about  40%  in  the  milk. 

G.  R.  Harington. 

Fundamental  food  requirements  for  growth  of 
the  rat.  III.  Yeast  and  yeast  fractions  as  a 
supplement  to  synthetic  rations.  IV.  Copro- 
phagy  as  a  factor  in  the  nutrition  of  the  rat,  C. 
Kennedy  and  L.  S.  Palmer  (J.  Biol.  Chem.,  1928,  76, 
591^600,  607— 622).— III.  The  purified  diet  which, 
although  presumably  complete  except  for  vitamin-!?, 
has  been  shown  previously  (A.,  1927.  1115)  to  be 
unsatisfactory  for  the  growth  of  rats,  may  be  com¬ 
pletely  supplemented  by  addition  of  0-6  g.  of  dried 
yeast  per  day,  but  not  by  various  yeast  concentrates, 
autoclaved  yeast,  or  wheat -embryo  extract ;  in  pres¬ 
ence  of  the  last-named  as  a  source  of  vitamin-!?,  how¬ 
ever,  the  remaining  necessary  factor  may  be  supplied 
in  the  form  of  alcohol-extracted  or  autoclaved  yeast 
or  the  yeast  residue  after  removal  of  the  Osborne  and 
Wakeman  concentrate.  This  remaining  factor  is 
apparently  not  bios ;  it  is  similar  to  but  not  identical 
with  vitamin -Z?2. 

IV.  Loss  of  weight  in  rats  on  the  purified  diets  (see 
above)  was  not  observed  when  coprophagy  was 
permitted,  nor  when  commercial  casei nogen  was 
substituted  for  the  purified  protein ;  the  growth- 
promoting  factor  present  in  the  faeces  was  alcohol- 
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but  not  ether- soluble  and  was  destroyed  by  autoclaving 
for  more  than  SO  min.  0.  R.  Habington. 

Antiiieuritic  yeast  concentrates.  IV,  Further 
purification  of  yeast  vitamin-1?  (curative). 
H.  W.  Kiknersley  and  R.  A.  Peters  (Biochem.  J., 
1928,  22,  419 — 433 ;  cf.  A.,  1925,  i,  1516;  A.,  1927, 
904). — Highly  active  fractions  (0-027  mg.  per  day 
per  pigeon)  have  been  prepared.  Phosphotungstic  acid 
and  chloroplatinic  acid  can  be  used  in  purifying  yeast 
vitamin- B.  The  solubility  of  the  vitamin  in  ethyl 
alcohol  varies  with  the  activity  of  the  preparation  and 
with  the  pK  of  the  solution  treated  with  the  alcohol. 
It  is  not  soluble  in  chloroform,  carbon  tetrachloride, 
ether,  acetone,  or  ethyl  acetate.  Heating  for  1  hr.  with 
0-5A7-sodium  hydroxide  destroys  the  curative  power 
of  the  vitamin  completely  at  an  activity  of  0-06  mg. ; 
heating  for  10  min.  with  0-1  A- sodium  hydroxide 
does  not  inactivate  it  appreeiabty.  The  vitamin  may 
become  more  unstable  to  alkali  in  the  presence  of  other 
substances.  It  is  stable  to  oxidising  and  certain 
reducing  agents.  The  yield  of  the  charcoal  concen¬ 
trates  from  brewer’s  yeast  is  not  quite  as  high  as  that 
obtained  by  this  process  from  baker’s  yeast.  Two 
forms  of  yeast  vitamin-2?  1  possibly  occur  in  an  aqueous 
extract  of  yeast.  S.  S,  Zilva. 

Relation  of  vitamin- J?1  to  the  growth-pro¬ 
moting  factor  for  a  Streptoihrix.  R.  A.  Peters, 

H.  W.  Kiknersley,  J.  Orr-Ewing,  and  V.  Reader 
{Bioehem.  J.,  1928,  22,  445 — 450). — Parallel  tests 
on  the  pigeon  and  8,  corallinus  have  been  made  during 
the  course  of  numerous  fractionations  of  yeast 
concentrates.  The  most  active  vitamin-2?..  prepar¬ 
ations  have  the  same  relative  growth  -promo  ting 
powers  as  preparations  100  times  less  pure.  Suf¬ 
ficient  treatment  with  alkali  always  inactivates  the 
curative  properties  for  pigeons,  but  the  purer  extracts 
after  such  treatment  still  retain  growth-promoting 
activity.  Vitamin- and  the  bacterial  growth - 
promoting  factor  are  not  identical.  The  two 
principles  fractionate,  however,  in  parallel.  Since  the 
Streptoihrix  factor  is  present  in  the  charcoal  con¬ 
centrates  it  is  not  identical  with  vitam in- JB2. 

S.  S.  ZlLVA. 

Streptoihrix  corallinus  in  the  determination  of 
vitamm~I?r  J.  Orr-Ewing  and  V.  Reader  (Bio¬ 
chem,  J.,  1928,  22  ,  440 — 442 ) .—A  method  capable, 
with  certain  limitations,  of  replacing  pigeon  tests  is 
described.  It  is  based  oil  tie  comparison  of  the 
growth  of  8,  corallinus  in  a  medium  containing  the 
vitamin  fraction  of  unknown  potency  with  that  in  a 
medium  containing  a  concentrate  of  known  pigeon 
dosage.  S.  S.  Zilva. 

Existence  of  two  active  factors  in  vitamin-B 
complex.  W.  D.  Salmon,  N.  B.  Guerrant,  and 

I.  M.  Hays  (J.  Biol.  Chem.,  1928,  76,  487—497). — 

By  treatment  of  a  solution  of  vitamin-B  with  fuller’s 
earth  it  is  possible  to  effect  a  selective  adsorption  of 
the  beri-beri-pre venting  factor  (JR)  if  the  amount 
of  fuller’s  earth  employed  be  such  that  it  becomes 
saturated  with  adsorbed  material ;  repeated  treat¬ 
ments  of  this  nature  fail,  however,  to  remove  the 
last  traces  of  vitamin-B1,  which  must  be  destroyed 
by  heat  in  order  to  furnish  a  preparation  containing 
exclusively  vitamin-I?2.  0.  R,  Harington. 


Effect  of  light  on  vitamin  synthesis  in  plants. 

G,  Heller  (J.  Biol.  Chem.,  1928,  76,  499—511). 
— Both  vitamins-A  and  -G,  especially  the  latter,  are 
formed  to  some  extent  in  the  germination  and  early 
growth  of  seedlings  in  the  dark,  but  their  formation 
is  much  accelerated  by  exposure  to  light ;  vitamin- B 
is  not,  in  any  circumstances,  formed  during  the 
early  stages  of  growth,  C.  R.  Harington. 

Antiscorbutic  vitamin  value  of  some  Peking' 
fruits,  K.  L.  Hsu  (Chinese  J.  Physiol.,  1928,  2, 
41 — 44). — “Red  fruit,”  Cratazgus  pinnatijida,  con¬ 
tains  considerable  quantities  of  vitamin- 0,  whilst 
“  Haitang  Firm  spedabilis,  and  the  persimmon 
Diospyros  kaki  are  poor  in  this  vitamin, 

W.  0.  Kermack, 

Influence  of  ultra-violet  light  on  the  vitamin- C 
content  of  milk,  A.  Hottinger  (Klin,  Woch., 
1927,  6,  1793 — 1797 ;  Chem.  Zentr.,  1927,  ii,  2553). — 
The  irradiation  does  not  cause  loss  of  vitamin- C.  The 
vitamin-C  content  of  various  preserved  milks  is 
considered.  A.  A.  Eldridge. 

Immediate  action  of  a  vitamin  [C].  N. 
Bezssonoff  (Compt.  rend.,  1928,  186,  914 — 916 ;  cf. 
A.,  1925,  i,  751). — The  immediate  result  of  even 
partial  avitaminosis  (G)  in  adult  guinea-pigs  is  the 
accumulation  of  toxic  substances  (probably  phenolic) 
in  the  systeip ;  when  a  diet  containing  vitamin- G  is 
given,  an  increase  in  the  elimination  of  toxic  substances 
occurs  (shown  by  the  increase  in  the  bromine  titre  of 
the  urine)  and  the  animals  gain  weight. 

G.  A.  0.  Gough. 

Assay  of  the  antirachitic  vitamin-B ,  K.  M. 
Soames  and  J.  C.  Leigh-Glare  (Biochem.  J.,  1928, 
22,  522 — 527). — The  conclusion  of  Steenbock  and  his 
colleagues  that  the  growth  curve  of  the  animal  on  an 
otherwise  adequate  diet  can  be  employed  for  the  assay 
of  vitamm-J)  is  substantiated.  Two  diets  used  for  this 
purpose,  one  containing  20%  of  wheat  embryo  and 
another  50%  of  hog- millet,  as  a  source  for  vitamin- A ,  are 
described.  It  is  confirmed  that  lucerne  meal  contains 
too  much  vitamin -D  to  be  used  as  supply  for  vitamin -A 
iri  the  determination  of  the  former  diet. 

8,  8.  Zilva. 

Biological  assay  of  antirachitic  lipoids  tested 
by  a  new  rachitogenic  regime  on  rats.  L. 
Randoin  and  R.  Lecoq  (Ann.  Falsif.,  1928,  21,  68— 
75). — A  simple  diet  that  will  establish  experimental 
rickets  in  young  rats  in  a  constant  way  consists  of 
meat  peptone  17  parts,  dried  ground  brewer’s  yeast  3, 
butter  fat.  5,  olive  oil  5,  sucrose  65,  salt,  mixture  Z  84, 
4,  and  calcium  lactate,  1.  The  fats  are  added  to  the 
ground  mixture  of  the  other  ingredients  and  the 
mixture  is  kept  in  closed  containers. 

J},  G.  Hewer. 

Detection  of  the  antirachitic  factor  in  grass 
grown  in  the  dark  on  an  artificial  nutritive 
solution.  II,  W.  Volts  and  W.  Kirsch  (Bio¬ 
chem.  Z.,  1928,  193,  281— 284).— The  authors’ 
previous  result  (A.,  1927,  904)  that  grass  grown  on  soil 
in  complete  darkness  has  an  antirachitic  action  is 
confirmed.  Grass  grown  on  a  nutritive  solution  of 
salts  in  absolute  darkness,  to  the  same  height  as  the 
grass  grown  on  soil,  has  a  smaller  dry  substance  content 
and  a  somewhat  smaller  antirachitic  effect.  The 


BIOCHEMISTRY. 


557 


active  substance  is  not  absorbed  through  the  roots,  but 
is  formed  within  the  plant.  P.  W.  Cltjtterbuck. 

Specificity  of  ergosterol  as  parent  substance 
of  vitamin-1).  O,  Rosenheim  and  T.  A.  Webster 
(Nature,  1928,  121,  570) . — Contrary  to  Windaus  and 
Holtz,  (Nachr.  Ges.  Wiss.  Gottingen,  1927},  digital! - 
genin  is  not  activated  by  irradiation ;  an  alcoholic 
solution  was  employed,  since  olive  oil  becomes  anti¬ 
rachitic  when  irradiated.  Moreover,  the  absorption 
spectrum  of  digitaligenin  differs  from  that  of  ergosterol, 
and  remains  unchanged  on  irradiation.  The  results, 
together  with  the  known  inactivity  of  irradiated 
coprosterol,  dihydrocholesterol,  dihydrositosterol, 
cholesterol,  sitosterol,  stigmasterol,  cholesterilene, 
oxyeholesterilene,  dihydroergosterol,  tsoergosterol, 
ncoergosterol  (this  voL,  425),  squalene,  nerolidol,  or 
0-ionone,  support  the  view  that  ergosterol  is  the 
specific  parent  substance  of  vitamin-D. 

A.  A.  Eldridge. 

Photochemical  oxidation  of  ergosterol.  A. 
Windaus  and  J.  Brunken.  See  this  voL,  424. 

Photochemical  activation  of  sterols  in  the 
cure  of  rickets.  R.  J.  Fosbinder,  F.  Daniels, 
and  H.  Steenbock  (J.  Amor.  Chem.  Soc.,  1928,  50, 
923 — 927 ) . — Cholesterol  purified  by  treatment  with 
alcoholic  potassium  hydroxide  followed  by  repeated 
crystallisation  from  alcohol  was  exposed  for  varying 
periods  to  monochromatic  light  from  a  spectrometer, 
the  mercury  line  265  being  employed  for  the  most 
part,  as  experiments  with  different  lines  in  the  spec¬ 
trum  had  shown  that  only  those  wave-lengths  shorter 
than  313  gg  were  effective.  Calculations  on  the  basis 
of  the  quantum  theory  and  assuming  Einstein's  law  of 
photochemistry  show  that  2  x  10~8  g.  of  vitamin-D  is 
sufficient  to  produce  calcium  deposition  in  a  rachitic 
rat  fed  on  the  activated  cholesterol. 

J.  D.  Fulton. 

Activation  of  cholesterol  at  liquid  oxygen 
temperature.  C.  E.  Bills  and  F.  G.  Brickwedde 
(Nature,  1928,  121,  452). — Cholesterol,  when  irradi¬ 
ated  by  ultra-violet  light  at  — 183°,  becomes  anti¬ 
rachitic  ;  it  is  concluded  that  the  activation  consists 
in  rearrangement,  and  not  in  oxidation.  The  temper¬ 
ature  coefficient  of  vitamin  formation  is  low;  that  of 
the  spontaneous  deterioration  of  unactivated  ergo¬ 
sterol  is  high.  A.  A.  Eldridge. 

Activation  of  ergosterol  at  —180°.  T.  A. 
Webster  and  R.  B.  Bourdillon  (Nature,  1928,  121, 
502).— Vitamin-D  has  been  obtained  by  irradiation  of 
ergosterol  in  alcoholic  solution  at  —180°  to  +78°  (cf. 
preceding  abstract).  A.  A.  Eldridge. 

Biochemical  relationships  of  phenols.  I. 
Quinol.  R.  C.  Huston  and  H.  D.  Lightbody  (J. 
Biol.  Chem.,  1928,  76,  547— 558).— Addition  of  0*01— 
0*1%  of  quinol  to  a  diet  deficient  in  vitamins ■ -A  and 
-D  caused  improvement  in  growth  and  calcification 
of  rats ;  further,  the  quinol  increased  the  beneficial 
effect  of  adding  cod- liver  oil  to  such  diets.  Larger 
amounts  of  quinol  caused  retardation  of  growth. 
Ihe  occurrence  of  ophthalmia  was  retarded  or 
prevented  by  the  quinol.  C.  R.  Harington. 

Photo»activity  of  oils  and  their  antirachitic 
Power.  E.  Reeling  (Acta  Radiol,,  1926,  5,  517— 


552;  Chem.  Zentr.,  1927,  ii,  952). — Cod-liver  oil  is 
already  "  photo-active  ” ;  linseed  and  olive  oils 
become  so  on  irradiation  in  presence  of  oxygen. 
Photo -activity  depends  on  the  hydrogen  content, 
i.e.,  on  the  so-called  Russel  effect.  Photo-activity 
and  antirachitic  power  are  not  parallel. 

A.  A.  Eldridge. 

pK  of  gastrointestinal  tract  in  dogs  in  relation 
to  diet  and  rickets,  D.  M.  Grayzel  and  E.  G. 
Miller,  jun.  (J.  Biol.  Chem.,  1928,  76,  423—438).— 
On  a  normal  diet  the  reaction  of  the  whole  gastro¬ 
intestinal  tract  of  dogs  is  acid,  varying  from  7*0 
in  the  colon  to  pa  3*0  in  the  stomach ;  a  rickets- 
producing  diet  shifts  the  reaction  towards  the  alkaline 
side,  whilst  addition  of  cod -liver  oil  to  such  a  diet,  or 
irradiation  of  the  animals,  restores  the  normal  acidity. 
Variations  in  the  fat,  protein,  or  carbohydrate  of  the 
diet,  and  irradiation  of  animals  on  a  normal  diet, 
have  no  effect  on  the  reaction  of  the  gastrointestinal 
contents.  C.  R.  Harington. 

Bird  feathers  and  antirachitic  vitamin-D. 
W.  Rowan  (Nature,  1928,  121,  323— 324). —It  is 
suggested  that  feather  oil  may  contain  vitamin-D. 

A.  A.  Eldridge. 

Oxidative  destruction  of  vitamin -A  and  -E 
and  the  protective  action  of  certain  vegetable 
oils.  H.  A.  Mattill  (J.  Amer.  Med.  Assoc.,  1927, 
89,  1505 — 1508) . — Development  of  rancidity  in  un¬ 
saturated  animal  fats  is  accompanied  by  destruction 
of  vitamin-A  and  -D.  The  development  of  rancidity 
is  promoted  by  ferrous  iron,  and  retarded  by  hydroxyl 
groups.  Chemical  Abstracts. 

Vitamin-E.  II.  Destructive  effects  of  certain 
fats  and  fractions  thereof  on  the  antisterility 
vitamin  in  wheat  germ  and  wheat-germ  oil. 
H.  M.  Evans  and  G.  O.  Burr  (J.  Amer.  Med.  Assoc., 

1927,  89,  1587— 1590) —Some  fats  and  oils  contain 
substances  which  counteract  the  effect  of  vitamin-D. 
The  substances  increase  with  rancidity,  but  the 
amount  is  not  parallel  to  the  acid  value  of  the  fat. 
Much  of  the  antivitamin  in  commercial  oleic  acid  can 
be  concentrated  in  the  unsaponifiable  fraction. 

Chemical  Abstracts. 

Vegetable  assimilation  and  respiration, 
XVII.  Diurnal  rhythm  of  assimilation  in  leaves 
at  “  limiting  11  concentrations  of  carbon  dioxide. 
XVIII.  Relation  between  stomatal  opening  and 
assimilation.  E.  J.  Maskell  (Proc.  Roy.  Soc., 

1928,  B,  102,  467—487,  488— 533).— XVII.  The  rate 
of  carbon  assimilation  has  been  determined  during 
24  hr.  periods  in  the  leaves  of  Primus  laurocerasus  as  a 
function  of  the  light  intensity  and  of  the  concentration 
of  carbon  dioxide  in  mixtures  of  air  and  carbon 
dioxide  at  atmospheric  pressure.  The  results  show 
that  the  nocturnal  depression  in  assimilation  is  not  due 
to  any  decrease  in  efficiency  of  the  photosynthetic 
mechanism,  nor  to  diurnal  changes  in  respiration 
rate. 

XVIII.  It  is  shown  by  means  of  Darwin’s  poro- 
meter  method  that  diurnal  and  seasonal  rhythms  of 
stomatal  opening  occur  in  the  leaves  of  P .  laurocerasus 
which  run  parallel  with  the  observed  diurnal  and 
seasonal  rhythms  of  assimilation  rate. 

E.  A.  Lunt. 
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Carbon  dioxide  nutrition  of  the  forest.  D. 
Feher  (Biochem.  Z.,  1928,  194,  213 — 214). — A 
correction  of  a  previous  paper  (cf.  A.,  1927,  385). 

P.  W.  Clutterbuck. 

Effect  of  radioactivity  on  chlorophyll-contain¬ 
ing  or  chlorophyll-free  cells.  J.  Stoklasa,  J. 
Penkava,  and  J.  Bares  (Shorn.  Ceskoslov.  AkacL 
ZemecL,  1927,  2,  57—104;  Chem.  Zentr.,  1927,  ii, 
945 — 946).' — The  intensity  of  respiration  of  the  cells 
is  greatly  increased  by  the  presence  of  emanation 
issuing  from  the  ground  or  of  the  a- rays  emitted  by  it, 
the  production  of  carbon  dioxide  being  increased  by 
40 — 90%.  a -Rays  stimulate  all  the  enzymic  pro¬ 
cesses  if  sufficient  oxygen  is  present ;  p-  and  y- rays 
are  chiefly  effective  in  activating  glycolytic  enzymes. 
There  results  an  anoxybiotie  degradation  of  carbo¬ 
hydrate,  yielding  first  lactic  acid  and  then  alcohol  and 
carbon  dioxide,  acetaldehyde  and  acetic  acid  being 
produced  from  alcohol.  The  p-rays  are  surface- 
activating  and  therefore  synthetic,  the  a -rays  dis¬ 
integrative,  decomposing  complexes,  and  apparently 
assisting  oxidation  by  isolation  of  the  organic  iron 
groups.  A.  A.  Eldridge. 

Characters  of  cells  attaining  great  age.  D.  T. 
Macdougal  and  F.  L.  Long  (Amer.  Nat.,  1927,  61, 
385 — 406). — A  study  of  medullary  and  cortical  cells 
of  Echinomcim  wislizenii,  which  live  for  100  yrs. 
or  more.  Carbohydrates  decrease  and  the  osmotic 
value  of  the  cell  sap  diminishes  with  age.  Crystals 
and  insoluble  inclusions  increase,  and  the  pentosan 
component  of  protoplasm  wastes. 

Chemical  Abstracts. 

Exosmosis  of  dissolved  substance  from  storage 
tissue  into  water.  W.  Stiles  (Protoplasma,  1927, 
2,  577 — 601). — The  roots  or  tubers  of  red  beet,  carrot, 
turnip,  parsnip,  Jerusalem  artichoke,  and  potato  were 
examined.  When  tissue  was  immersed  in  water  at  20°, 
vitality  was  retained  for  2 — 3  days  only,  exosmosis  of 
electrolytes  and  other  solutes  continuing  until  the 
tissues  were  dead.  With  continuous  movement  in 
water,  and  daily  opening  of  containers,  vitality  con¬ 
tinued  for  3—4  weeks,  apparently  owing  to  removal  of 
oxygen  and  carbon  dioxide  diffusion  shells.  Increase 
of  dissolved  substances  in  distilled  water  was  followed 
by  a  decrease,  indicating  absorption  by  the  tissue.  A 
mechanism  of  solute  absorption  by  plant  cells  is 
suggested.  Chemical  Abstracts. 

Effect  of  soil  acidity  on  the  growth  and  com¬ 
position  of  leguminous  plants.  A.  I.  Yirtanbn 
(Biochem.  Z.}  1928,  193,  300— 312).— When  legumin¬ 
ous  plants  are  grown  in  sand  containing  considerable 
amounts  of  nitrogen,  without  the  assistance  of  nodule 
bacteria,  their  growth  decreases  with  increasing  acidity, 
but  not  so  rapidly  as  when  they  are  grown  in  nitrogen- 
free  sand  with  the  help  of  bacteria.  Clover  shows  good 
growth  in  strongly  nitrogenous  soils  (moors)  even  at 
2>n  4-5,  whereas  no  growth  occurs  in  soils  poor  in  nitro¬ 
gen  under  5.  Red  clover  thrives  better  in  nitrogen- 
free  sand  with  the  help  of  the  bacteria  than  with 
ammonium  nitrate  in  absence  of  the  bacteria.  The 
reverse  is  true  of  white  clover,  whilst  bastard  clover 
and  peas  thrive  equally  well  on  either.  The  roots  of 
these  plants,  when  dependent  on  bacteria  for  their 
nitrogen  supply,  are  strong,  but  there  is  little  fibrous 


root,  whereas,  when  dependent  on  the  nitrogen  of 
ammonium  nitrate,  they  are  chiefly  of  the  fibrous 
variety.  The  nitrogen  content  of  the  plants  increases 
considerably  with  decrease  of  soil  acidity.  With  peas, 
the  phosphorus  content  decreases  with  increase  of 
acidity,  as  does  also  the  potassium  content,  but  to  a 
smaller  extent.  With  clover,  the  phosphorus  and 
potassium  contents  differ  with  soil  acidity  in  the  same 
sense,  but  to  a  much  smaller  extent. 

P.  W,  Clutterbtjck. 

Physiology  of  apples.  ¥11.  The  sugars  of 
apples  with  especial  reference  to  the  Isevnlose- 
dextrose  ratio.  D.  I.  Evans  (Ann.  Bot.,  1928, 
42,  1 — 28). — Dextrose  and  he vu lose  are  determined 
in  apple  juice  by  a  method  depending  on  their  differen¬ 
tial  oxidation  bv  an  alkaline  solution  of  iodine  at  5°. 
The  acid  and  sugar  (sucrose,  dextrose,  and  Isevulose) 
constants  of  various  varieties  of  apples  have  been 
determined.  The  former  varies  with  the  species. 
The  variation  in  sugar  content  with  variety  is  not  more 
marked  than  the  variation  in  one  particular  species 
due  to  soil  variation.  For  apples  the  ratio  of  dextrose 
to  Isevulose  is  2*5  :  1  and  approximates  in  the  Bramley 
seedling  to  the  sucrose /acid  ratio.  There  is  a  slight 
decrease  in  the  reducing  sugar  content  on  storage 
at  1°.  E.  A.  Lunt. 

Physiology  of  apples.  VIII.  Methods  of 
determining  the  dry  weight  of  apple  pulp. 
H.  K.  Archbold  (Ann.  Bot.,  1928,  42,  29 — 38). — 
Decomposition  of  certain  of  the  solids  present  in 
apple  juice  takes  place  when  their  aqueous  solutions 
arc  heated  under  varying  pressures  at  50°,  Dry- 
weight  determinations  on  apple  juice  under  such 
conditions  are  thus  inaccurate  and  only  drying  in  a 
vacuum  at  the  ordinary  temperature  for  3  “weeks  gives 
trustworthy  results.  A  method  suitable  for  rapid 
routine  analysis  is  described  in  which  the  time  allowed 
for  desiccation  at  50°  at  atmospheric  pressure  is  such 
that  the  error  due  to  incomplete  desiccation  com¬ 
pensates  for  the  error  due  to  chemical  decomposition, 
giving  results  accurate  to  within  2%.  E.  A.  Lunt. 

Physiology  of  fruit  trees.  II.  Effects  of 
ringing,  double  ringing,  and  dis-budding  on  the 
starch  content  and  camhial  activity  of  two-year- 
old  apple  shoots.  T.  Swarbrick  (J.  Pomology, 
1928,  6,  290—3 1 2 ) . — Continuation  of  previous  work 
(cf.  A.,  1927,  797).  W.  O.  Keemack. 

Physiological  significance  of  pyrogallol  tan¬ 
nins.  Michel-Durand  (Compt.  rend.,  1928,  186, 
514 — 517). — In  chestnut  leaves  the  total  amount  of 
pyrogallol  tannins  remains  constant  during  the 
autumn  fading,  but  there  is  a  decrease  in  free  tannins 
(acetone-soluble),  which  are  transformed  into  adsorbed 
tannins  (insoluble  in  acetone).  In  young  etiolated 
oaks  the  free  tannins  decrease  like  the  simple  sugars, 
but  the  adsorbed  tannins  remain  constant ;  possibly 
the  former  are  used  as  food  in  the  respiratory  process  ; 
this  conclusion,  hmvever,  is  not  confirmed  in  the  case 
of  young  etiolated  chestnut  trees. 

B.  W.  Anderson. 

Detection  and  physiology  of  urea  in  the  higher 
plants.  K.  Taubock  (Oesterr.  bot.  Z.,  1927,  76, 
43 — 56 ;  Chera.  Zentr.,  1927,  ii,  2330). — An  acetic  acid 
extract  of  the  tissue  or  section,  prepared  on  a  micro- 
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scope  slide  or  in  a  micro-extraction  apparatus,  is 
treated  with  solid  xanthydrol,  yielding  doubly- 
refracting  dixanthylcarbamide,  insoluble  in  acetic 
acid  or  methyl  alcohol,  and  soluble  in  hot  alcohol. 

A.  A.  Eldridge. 

Energy  content  and  energy  storing  of  plants 
in  relation  to  the  carbon  and  nitrogen  contents, 
A.  Zborovszky  (Biochem.  Z.,  1928, 193,  122 — 138). — 
The  carbon  and  nitrogen  contents,  the  C/N  ratio,  and 
the  heat  values  obtained  by  burning  1  g.  of  dried 
substance  are  tabulated  for  a  variety  of  plants  grown 
in  different  years.  With  leguminous  plants,  the  heat 
value  and  carbon  content  show  corresponding 
variations  and  the  C/N  ratio  lies  between  9  and  15. 
Plants  dried  slowly  in  air  have  a  lower  heat  value  and 
carbon  and  nitrogen  content  than  plants  dried  quickly 
at  100°,  the  decrease  consisting  about  equally  of 
nitrogenous  and  non-nitrogenous  constituents.  Dur¬ 
ing  the  course  of  development,  especially  in  the  early 
stages,  an  increase  in  heat  value  and  carbon  content 
is  obtained,  whereas  the  nitrogen  content  per  g.  of  dry 
substance  usually  decreases.  With  non-leguminous 
plants  the  C/N  ratio  usually  increases  during  develop¬ 
ment,  but  with  horse-bean  it  remains  practically 
constant.  P.  W.  Clutterbuck. 

Effect  of  length  of  day  on  the  growth  and 
chemical  composition  of  the  tissues  of  certain 
economic  plants.  M.  A.  H.  Tincker  (Ann.  Bot., 
1928,  42,  101 — 140). — The  effect  of  curtailed  periods 
of  daylight  on  the  growth  of  certain  plant  species  is 
described,  and  it  is  suggested  that  the  length  of  day 
affects  the  rate  of  stem  growth  and  the  utilisation  of 
the  carbohydrates  formed,  and  thus  influences  the 
C/N  ratio  and  the  production  of  flowers. 

E.  A.  Ltjnt. 

Transport  of  carbohydrates  in  the  cotton 
plant.  I.  Diurnal  variation  in  the  carbo¬ 
hydrates  of  leaf,  bark,  and  wood,  and  the 
effects  of  ringing.  T.  G.  Mas  oh  and  E.  J.  Haskell 
(Ann.  Bot.,  1928,  42,  189 — 253).- — Diurnal  variations 
in  concentration  of  the  total  sugars  in  the  bark  are  due 
to  variations  in  sucrose  concentration,  and  the 
downward  transport  of  carbohydrate  occurs  in  the 
bark  rather  than  in  the  wood.  E.  A.  Lunt. 

Formation  of  starch  in  cereals  ;  the  carbo¬ 
hydrates  of  the  leaves  and  stems  of  the  rice  plant. 
H.  Belval  (Compt.  rend.,  1928,  186,  781—783;  cf. 
A.,  1923,  i;  1274). — The  leaves  of  the  rice  plant 
contain  more  sucrose  and  less  reducing  sugars  than 
the  stems.  Since  the  rotatory  powers  of  the  sugar 
solutions  from  both  parts  of  the  plant  are  approx¬ 
imately  identical  after  inversion,  it  is  probable  that 
the  only  reducing  sugars  present  are  the  inversion 
products  of  sucrose.  The  amount  of  sugars  increases 
towards  the  autumn.  G.  A,  C.  Gough. 

New  maltose-producing  plant,  Schizopepon 
Fargesii ,  Garnepain.  H.  Colin  and  R.  Franqtjet 

(Compt.  rend.,  1928,  186,  890- . -891). — The  tubers  of 

this  plant,  better  known  as  Adi  nos  te  mm  a  pan  i  c  ulaium , 
Maxim,  contain  7%  of  maltose,  12%  of  starch,  and 
very  small  amounts  of  sucrose  and  hexoses  in  October, 
whilst  the  underground  roots,  on  which  the  tubers 
grow,  are  devoid  of  maltose.  When  dried  at  the 
ordinary  temperature  the  maltose  is  completely 


replaced  by  a  mixture  of  sucrose  and  monoses.  The 
latter  constitute  the  major  part  of  the  sugars  of  the 
tubers  at  other  periods.  G.  A.  C.  Gough. 

Cell  membrane  of  plants.  II.  M.  Ludtke 
(Ber.,  1928,  61,  [B],  465—470 ;  cf.  A.,  1927,  960).— 
Treatment  of  bamboo  with  chlorine  dioxide  and 
sodium  sulphite  yields  fibres  which,  when  treated  with 
sodium  hydroxide  or  ammoniacal  copper  oxide  in 
transverse  or  diagonal  section  to  the  axis,  exhibit 
stratification.  By  further  action  of  ammoniacal 
copper  oxide  or  acids,  a  film  can  be  detached  from  the 
fibre  which,  according  to  colour  reactions  and  chemical 
properties,  cannot  consist  of  carbohydrates.  The 
film  separates  the  layers  of  the  bamboo  membrane, 
which  probably  consist  mainly  of  cellulose.  Inter¬ 
action  of  cellulose  or  similar  carbohydrates  with  iodine 
or  ammoniacal  copper  oxide  is  therefore  not  possible 
unless  the  protective  film  is  ruptured  or  opportunity 
for  diffusion  exists.  On  anatomical  grounds,  a 
chemical  union  between  lignin  or  pectin  and  the 
carbohydrates  of  the  cell-wall  is  considered  impossible 
in  all  cases  in  which  the  substances  are  separated  by  a 
film.  Bambusa,  Avena  saliva,  Secale  cereale ,  TypJia 
anguslifolia,  Populus  tremula ,  P.  nigra,  Alnus  glulmosa, 
Belula  verrucosa ,  Picea  ezedsa,  Finns  sylve&tris,  Pirns 
mains ,  P.  aucuparia ,  Fag  us  silvaiica,  Quercus  peduncu- 
lata ,  and  Svietenia  mahogoni  give  negative  reactions 
towards  zinc  chloride-iodine  and  sulphuric  acid- 
iodine  ;  except  in  the  last  two  instances,  these 
reactions  become  positive  when  the  film  is  mechanically 
ruptured  by  grinding  the  specimens.  Cellulose  di- 
and  tri-acetate,  di-  and  tri- nitrate,  di-  and  tri -ethyl - 
and  di-  and  tr  i  -  m  ethyl  -  cel  1  u  lose,  and  cellulose  xanthate 
do  not  react  with  iodine  reagents.  H.  Wren. 

Pectin.  II.  Determination  of  the  individual 
pec  tic  substances  in  nature.  D.  R.  Nanji  and 
A.  G,  Norman  (Biochem.  J.,  1928,  22,  596 — 604). — 
The  tissues  are  desiccated  by  drying  at  95°  in  a  steam - 
oven  and  arc  extracted  with  water  at  85  T  The 
aqueous  extract  is  then  precipitated  by  alcohol,  the 
precipitate  redissolved,  hydrolysed,  and  precipitated 
finally  as  calcium  pee t ate.  Results  are  given  for 
certain  leaves,  cereal  grains,  and  fruits. 

S.  S.  Zilva. 

Constitution  of  the  hemicellulose  of  timber, 
M.  H.  O’Dwyer  {Biochem.  J.,  1928,  22,  381—390  ;  cf. 
A.,  1920,  983). — Eighty  %  of  hemicellulose- A  from 
beech  wood  80  yrs.  old  could  be  readily  acetyl  a  ted, 
but  only  20%  of  the  same  substance  from  an  older 
beech  and  from  oak  heartwood  responded  to  this 
treatment.  Methyl ation  of  the  residue  from  acetyl¬ 
ation  in  the  case  of  oak  brought  about  an  increase  in 
the  methoxyl  content.  On  re-met hy la tion  the  com¬ 
pound  showed  a  large  increase  in  ash,  due  to  the 
formation  of  a  sodium  compound.  The  hemicelluloses 
from  both  beech  and  oak  contain  a  certain  percentage 
of  methoxyl  of  which  about  half  exists  in  the  form  of 
an  ester.  The  remainder  seems  to  bear  a  different 
character,  as  it  resists  drastic  methods  of  de -esterific¬ 
ation.  Hemicelluloses  may  be  transition  products  in 
the  change  from  pectie  substances  to  lignin. 

S.  S,  Zilva. 

Wheat  proteins.  A.  Kiesel  and  A,  Chari- 
tonova-Cholodkovska  (Zhur.  exp.  Biol.  Med.,  1927? 
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4,  548 — 550). — In  an  attempt  to  characterise  wheat 
proteins  the  total  and  amino-nitrogen,  optical 
properties,  and  drop  number  of  glia-din  and  glutenin 
solutions  were  determined  for  different  species. 

Chemical  Abstracts. 

Chemical  characterisation  of  proteins  in  pure 
races.  A.  Kissel,  A.  Belozerski,  and  S.  Skvor- 
zov  (Zhm\  exp.  Biol.  Med.,  1927,  4,  538 — 546). — 
Differences  in  the  histidine  and  tyrosine  content  of 
protein  from  different  species  of  peas  and  beans  are 
described.  Chemical  Abstracts. 

Allantoic  acid,  a  new  nitrogenous  principle 
of  plants.  B.  Fosse  (Bull.  Soe,  Chim.  biol.,  1928, 
10,  301—307).— See  A.,  1927,  284. 

Seeds  of  Nepeta  Cat  avia,  S.  M.  Gob  boh  (Amer, 
J.  Fharm,,  1928,  100,  155 — 156).— Extraction  of  the 
seeds,  which  contained  7*5%  of  water,  with  light 
petroleum  yielded  22*90%  of  oil  hawing  0*7391, 

1*4802,  saponification  value  183*9,  and  iodine  value 
103.  E.  H.  Sharplbs. 

Seed  fats  of  the  UmbeUiferte*  I-  Heracleum 
sjthondylium  and  Angelica  sylv-estris.  T.  P. 
Hilditch  and  E.  E.  Jones  (Biochem.  J.,  1928,  22, 
326 — 330). — The  ether- extracted  fats  were  saponified 
and  the  lead  salts  from  the  crude  mixture  of  fatty  acids 
were  examined.  The  presence  of  palmitic,  stearic( !), 
pefcroselic,  oleic,  and  linoleic  acids  was  established  in 
the  extracts  from  the  seeds  of  both  plants.  A  partial 
estimate  of  the  quantitative  composition  of  the  fatty 
acids  is  computed.  A  large  proportion  of  non -fatty 
matter,  mainly  esters  of  lower  fatty  acids  and  alcohols 
in  the  case  of  Heracleum ,  and  esters  of  valeric  and 
other  acids  in  the  ease  of  Angelica ,  was  also  extracted 
from  the  seeds.  ”  S.  S.  Zilva, 

Use  of  the  bleaching  action  of  chlorine  in  the 
rapid  detection  of  fatty  oils  and  the  investigation 
of  some  other  substances  and  structures  of  green 
cells.  K.  B.  Blackburn  and  M.  Thomas  (Proc. 
Univ.  Durham  Phil.  Som,  1927,  7,  202— 207).— A 
method  of  demonstrating  oil  in  green  cells  by  the  com¬ 
bined  use  of  osra ic  acid  and  chlorine  water  is  described. 
Tannic  acid  does  not  interfere  with  the  test.  Starch 
grains  can  he  shown  by  subsequent  treatment  with 
aqueous  iodine.  W.  E.  Downey. 

Aldehydes  of  Finns  Jefiveyi.  S.  M.  Gordon 
(Amer.  J,  Pharma,  1928,  100,  156 — 161). — The  last 
fractions  from  the  steam** distillation  of  the  oil  from 
P*  J effreyi  contain  octaldehyde  and  nonaldehyde  and 
ba-pinene.  98%  of  the  volatile  products  of  the 
oleo-resin  consists  of  w-heptane  (cf.  Kremers,  A.,  1921, 
h  705).  E,  H.  Sharplbs. 

Essential  oil  of  Lippia  hastulata  (Grisebaeh). 
L.  Pereyra  (Univ.  Mac.  Tucuman  Mus.  Hist.  Hat,, 

1926,  No.  8,  3— 13) —The  oil  has  df*  0*9207,  n§ 

1*454-1,  53°  5s  ( ?  53*5°),  b.  p.  100— 195°,  saponific¬ 

ation  value  28*9,  and  probably  contains  free  alcohols 
23*85,  total  alcohols  31*79,  aldehydes  3  vol.-%, 
terpenes  50 — 55%.  Chemical  Abstracts. 

Lippia  Hastulata  (Griseb*),  Hieronymus. 
E.  H,  Duclohx  and  0.  Albizzatti  (Rev.  Fac.  Ciene. 
quini.  La  Plata,  192 / ,  4,  No.  2,  4  ;  Chem.  Zentr. , 

1927,  ii,  1969— 1970). — Analytical  data  are  recorded. 


The  essential  oil  has  dl*  0*9133,  n™  1*4520,  [a]D  +53*33°, 
f.  p.  —25*3°,  saponif.  value  13*95,  A,  A.  Eldridge. 

Shoots  of  Finns  marithna .  G.  Dupont  and 
M,  Soum  (Bull,  Inst.  Pin,  1927,  39 — 40 ;  Ohem. 
Zentr.,  1927,  ii,  1969).— The  shoots  (69-26%  water) 
yielded  (undried)  an  ethereal  extract*  containing  7*64% 
of  the  dried  substance.  Of  this,  the  oil  volatile  in 
steam  had  d™  0*8843,  nlD  1*4682,  [a]D  —6*38°;  the 
resin  and  fat  contained  24%  of  neutral  fat  and  esters, 
71*3%  of  acids  (674%  of  resin  acids). 

A.  A.  Eldridge. 

Werneria  praposa,  Philippi,  F.  Zelada  (Univ. 

Mac.  Tucuman  Mus.  Hist,  Nat.,  1927,  No.  10,  3 . 

17). — The  plant  extract  contained  a  glueoside  and  an 
essential  oil  (#5  0*8871,  nm  1*4965,  a  0°,  saponification 
value  17*00).  The  resin  containing  the  glueoside  had 
acid  value  184*7,  saponification  value  260-78,  iodine 
value  664*2.  Chemical  Abstracts. 

Ouabain  content  of  Acocanthera  S  chim  peri 
from  Eritrea.  S.  Berlingozzi  and  D.  Migliacci 
(Boll.  Chim.  farm.,  1928,  67,  33— 35).— This  plant 
contains  in  its  wood  0-3%,  and  in  its  leaves  0*1%  of 
the  glueoside  (cf.  Arnaud,  A,,  1888,  848),  as  estimated 
by  the  fatal  dose  of  an  aqueous  extract  injected  into 
a  clog.  E.  W ,  High  all. 

Comparison  of  Ephedra  equisetina  and  E, 
sinica  and  their  seasonal  content  of  ephedrine, 
C.  T.  Feng  and  B.  E.  Read  (Chinese  J.  Physiol., 
1928,  2,  87 — -95) . — Ephedra  equisetina  and  E.  sinica 
contain  about  four  times  as  much  ephedrine  in  the 
autumn  as  in  the  spring.  _  At  the  time  of  maximum 
alkaloid al  content,  E.  equisetina  contains  1*75%  and 
E.  sinica  1*32%  of  alkaloid,  the  former  being  richer  in 
ephedrine  both  absolutely,  and  relatively  to  other 
alkaloids.  *  W.  0.  Kermack, 

Determination  of  filicin  in  extract  of  male 
fern.  H.  Fluck  (Bull.  Sci.  pharmacol.,  1927,  34, 
266 — 272 ;  Chem.  Zentr.,  1927,  ii,  470). — Fromme’s 
method  is  preferred,  and  is  slightly  modified;  84  g. 
of  the  filtered  barium  hydroxide  solution  of  filicin 
are  employed,  the  precipitated  filicin  is  treated 
successively  with  30,  20,  15,  and  10  c.e.  of  ether,  and 
the  filicin  is  dried  for  1  hr.  at  100 — 102°. 

A.  A.  Eldridge. 

Cortex  of  lodina  rhombi folia  (Hoock  et  Am.), 
Reiss.  M.  Awschalom  (Rev.  Fae.  Ciene,  quim,  La 
Plata,  1927,  4,  Mo,  2,  33—45;  Chem,  Zeptr.,  1927,11 
1969). — Analytical  results  are  given,  and  the  method 
of  extraction  of  the  saponins  (0*578%  of  the  dry 
substance)  is  described.  A.  A.  Eldridge. 

Constituents  of  Typha  angustataf  Bory  et 
Ohanb.  M.  Fuktoa  (Bull.  Chem.  Soc.  Japan,  1928, 
3,  53 — 56). — The  alcoholic  extract  of  the  pollen  of 
Typha  atigustata  contains  palmitic  acid  and  an 
amorphous  fiavone  glueoside  which  is  hydrolysed  by 
dilute  acid  to  dextrose  and  ^orhamnetin,  identical 
with  a  synthetic  specimen  (cf.  Robinson,  A,,  1926, 
1149).  H.  E.  F.  Notton, 

Soluhility  of  phosphorus  compounds  contained 
in  seeds.  *Z.  Koehler  (Roez.  Chem.,  1927,  % 
692 — 706). — The  total  mineral,  phytinie,  and  organic 
phosphorus  contents  of  a  number  of  seeds  were 
determined.  Extraction  with  04—1*0%  hydro- 
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chloric  acid  removed  only  mineral  phosphorus ;  more 
concentrated  acid  also  extracted  phytinic  phosphorus. 

R.  Truszkowski. 

Phosphatides  of  Daucus  carota .  V.  Grape  and 
H.  Magistris  (Z.  wiss.  Biol.,  Abfc,  3  Planfca,  Arch.  wiss. 
Rot.,  1926,  2,  429 — 437 ;  Chem.  Zentr,,  1927,  ii, 
1156).— The  differences  between  denatured  and  native 
phosphatides  are  discussed.  A  di  amino  mono  phos¬ 
phatide  from  Damns  carota  yields  as  fission  products 
palmitic,  oleic,  and  glycero phosphoric  acids,  choline, 
and  carbohydrates.  A.  A.  Eldridge. 

Relations  of  the  phospholipin  in  seeds  to 
other  constituents.  N.  B  Guerra nt  (J.  Agrie. 
Res.,  1927,  45,  1001—1019).— The  phospholipin 
content  of  sorghum  seeds  varies  considerably  with 
different  varieties  and  among  individual  seeds  of  the 
same  variety.  Cereals  contain  smaller  proportions, 
but  beans,  peas,  and  cotton  seed  are  characterised 
by  very  high  values.  There  seems  to  be  no  definite 
relationship  between  the  amount  of  phospholipin  and 
any  other  constituent  present  in  seeds,  although  high 
phospholipin  content  is  generally  coincident  with  high 
fat  and  protein  values.  During  the  maturing  of 
sorghum  seeds  there  is  a  steady  increase  of  phos¬ 
pholipin,  but  this  does  not  account  for  the  whole 
increase  in  total  phosphate  content  during  the  same 
period.  During  the  germination  period  of  seeds  there 
is  a  decrease  in  fat,  protein,  water-soluble  phosphorus, 
and  phospholipin.  It  is  suggested  that  the  phosphorus 
in  seeds  passes  through  a  water-soluble  condition  before 
combining  with  lipins  to  form  vital  plant  tissue. 

A.  G.  Bollard. 

Essential  oils  of  Chenopodium  vigtdmn  (area- 
ynyo)  and  of  Satureia  eugenoides  (muna-muna). 
B.  Zelada  (Univ.  Nac.  Tucuman  Mus.  Cienc.  Nat., 
1925,  (sep.),  5— 19).— Oil  of  Chenopodium  rigidum 
has  d  0*8780,  aD  +1°  9'  (  ?  1-9°),  nf}  1*4770,  b.  p.  182— 
188%  m.  p,  —20°,  saponification  value  19*3,  and 
consists  chiefly  of  terpene  hydrocarbons,  with  small 
quantities  of  alcohols  and  phenols.  Oil  of  Satureia 
eugenoides  has  diS  0*9144,  ag  18°  9'  {!  18*9°), 
nQ  1*4759,  b.  p.  183 — 194°,  m,  p.  —20%  saponification 
value  62*7,  and  probably  contains  free  alcohols  48*8, 
ethers  21*26,  and  phenols  8*0%. 

Chemical  Abstracts. 

Ihmisierio  Caapi,  Spr.  A  South  American 
intoxicant.  L.  Lewin  (Arch,  exp,  Path.  Pharm., 
1028,  129,  133— 149)— The  alkaloid  banisierine, 
Cj3Hi2ON2s  m.  p.  257°  {hydrochloride,  m.  p.  260—270° 
vitli  browning),  is  extracted  from  the  South  American 
plant  B.  Caapai  belonging  to  the  family  Malpighiacece. 
Its  physiological  action  on  man  and  animals  is 
described.  Banisterine  may  be  identical  with  harm* 
*lm‘  W.  0.  Kermack. 

^Microchemical  detection  ol  organically  com¬ 
bined  sulphur  and  magnesium  in  plants.  G. 
Xlbih  (Oesterr.  bot.  Z.,  1927,  76,  15—24;  Chem. 
Zentr.,  1927,  ii,  2329). — Neuberg’s  hydrogen  peroxide 
method  does  not  completely  oxidise  organic  sulphur ; 
the  material  is  instead  exposed  for  several  hours  to 
bromine  vapour,  the  excess  of  which  is  removed 
by  volatilisation  or  by  means  of  ammonia.  The 
sulphate  is  precipitated  with  calcium  chloride,  the 
crystals  of  calcium  sulphate  being  observed  on  the 


next  day.  Magnesium  compounds  are  removed  from 
plant  sections  by  extended  treatment  with  water. 

A.  A.  Eldridge. 

Iodine  as  plant  nutrient.  A.  Strobel  and  K. 
Schaerer  (Naturwiss.,  1927,  15,  539;  Chem.  Zentr., 
1927,  ii,  2319). — Application  of  sodium  iodate,  ejj, ,  to 
beet  and  spinach,  causes  a  considerable  increase  in  the 
iodine  content  of  the  plant,  but  iodine  is  not  therefore 
necessarily  a  pla n t  nu tri ent .  A.  A.  Eldridg e . 

Copper  as  a  normal  component  of  plants.  A. 
Quartaroli  (Annali  Chim.  Appl.,  1928,  18,  47—63). 
—A  number  of  soils  of  various  characters  are  found  to 
c o nta in  0*0 008—0 *0140%  of  c o pp er  (cf ,  t h is  voL,  96) 
and  0*0147 — 0-1280%  of  manganese,  the  proportion 
of  the  total  manganese  which  is  soluble  in  5%  acetic 
acid  solution  being  considerably  greater  than  that  of 
the  total  copper.  When  treated  with  very  dilute 
copper  sulphate  solution,  fine  soil  rapidly  absorbs  the 
copper  and  renders  it  insoluble;  the  copper  adheres 
firmly  to  the  colloidal  material  and  is  not  to  any  great 
extent  rendered  soluble  by  subsequent  treatment  with 
successive  quantities  of  water.  Of  90  different  kinds 
of  seeds  examined,  44  contain  more  copper  than 
‘manganese,  and  only  when  manganese  is  present  in 
exceptionally  large  amount  is  the  relative  proportion 
of  copper  very  small.  In  general,  seeds  of  cereals  are 
low,  and  leguminous  seeds  and  also  seeds  of  garden 
plants  high  in  copper  content.  The  large  proportions 
of  copper  in  many  seeds  constituting  the  normal 
nutriment  of  many  birds  explains  the  high  copper 
content  of  the  feathers.  Thus,  copper  appears  to  he 
an  element  necessary  to  the  life  of  plants.  The 
biological  function  of  the  elements  is  discussed. 

T.  H.  Pope. 

Biology  of  uranium.  J.  Stoklasa  and  J.  PJSn- 
kava  (Biochem.  Z,,  1928,  194,  15— 77).— Small 
amounts  of  uranyi  nitrate  stimulate  the  assimilation 
of  elementary  nitrogen  by  bacteria,  the  effect  being 
especially  marked  in  presence  of  oxygen,  whilst 
ammonia  production  is  not  stimulated.  Concentra¬ 
tions  of  uranyi  nitrate  above  3T25  xHH  g.-atom/ 
litre  of  medium  are  toxic.  Germination  experiments 
show  that  very  dilute  uranyi  nitrate  (3*125  xl0“8— 
5  x  IT  4  g. -atom/litre)  accelerates  the  growth  of 
embryos,  higher  concentrations  being  toxic  and 
inhibiting  growth,  particularly  of  the  roots.  Photo- 
synthetic  assimilation  of  carbon  dioxide  is  assisted  by 
urani u m .  In  p rescue e  of  potassiu m  h yd rogen  c arbon - 
ate,  increased  photo  synthetic  assimilation  is  obtained 
only  in  absence  of  uranium,  there  being  an  antago¬ 
nistic  action  b  etwee  n  u  r  a  ni  u  m ,  radi  u  rn ,  and  potassi  u  m . 
The  presence  of  uranium  in  the. culture  fluid  of  plants 
causes  a  great  increase  in  the  amount  of  water  tran¬ 
spired.  In  water  culture  experiments  uranyi  nitrate 
(14  x  HH— -4*2  xl(H  g.-atom /litre)  assisted  photo¬ 
synthesis,  assimilation  of  carbon  dioxide,  formation 
of  tissue,  and  assimilation  of  nitrogen  by  the  roots. 
Similar  amounts  of  uranium,  however,  ^  have  an 
injurious  effect  if  the  experiments  are  carried  out  in 
the  dark.  Analysis  of  whole  plants  (Zea  Maw  and 
Polygonum  fagopyrum)  shows  that  the  greater  the 
production  of  new  plant  tissue,  the  greater  is  the 
amount  of  phosphate  assimilated  and  that  under 
conditions  in  which  phosphate  is  decreased,  it  is 
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replaced  by  increased  silicate,  chloride,  and  sulphate. 
In  experiments  with  Beta  vulgar  is  t  Soja  hispida,  and 
Viciafaba,  it  is  shown  that  uranium  becomes  stored  in 
the  seeds  arising  from  plants  the  growth  of  which  hag 
been  accelerated  by  uranium  and  bo  the  growth  of  the 
second,  third,  and  fourth  year  crops  is  also  accelerated. 
Uranium  (3-fv-  or  y* rays  depress  the  growth  of 
embryos  and  the  development  of  roots  and  cotyledons, 
but  (S-  and  y-rays  increase  photosynthesis.  When 
plants  are  grown  in  shade,  irradiation  with  uranium 
nitrate  injures  them,  but  the  effect  is  counteracted  by 
irradiation  with  ultra-violet  light.  Addition  of  small 
amounts  of  uranyl  nitrate  to  soils,  e.g.,  for  cereals 
2 — 3  kg.,  for  leguminous  plants  2—5*3  kg.,  for  sugar 
beet  S — 10  kg.,  and  for  Solarium  tuberosum  3 — 4  kg. 
per  hectare,  makes  plants  more  resistant  to  parasites. 

P.  W.  Clutterbuck. 

Zinc  in  plant  biochemistry.  M.  Gra&ani n  (Bio- 
ehem.  Z.,  1928, 194,  215 — 230). — Whereas  zinc  acts  as 
a.  typical  stimulator  of  the  living  processes  of  hetero- 
trophie  plants,  it  injures  higher  autotrophic  green 
plants.  Zinc  sulphate  in  small  amounts  stimulates 
germination  of  some  culture  plants,  but  only  until  the 
embryo  sends  out  its  first  leaves,  the  activating  power 
being  lost  as  soon  as  the  plant  becomes  able  to  form* 
new  living  material  by  means  of  its  chlorophyll  cells. 
When,  however,  the  power  of  the  ehloroplasts  is 
inhibited  by  lack  of  light,  the  activating  influence  is 
again  evident.  The  extent  of  activation  by  zinc 
sulphate  increases  with  rise  of  temperature  and 
especially  with  increase  of  light  intensity.  Con¬ 
centrations  of  zinc  sulphate  greater  than  0*0013/ 
always  cause  acute  injury  to  Laminin  album  and 
Glechoma  hederacea ,  whilst  lower  concentrations  cause 
chronic  injury  accompanied  by  decrease  of  the 
chlorophyll  content  of  the  ehloroplasts.  Very  small 
concentrations  of  zinc  sulphate  cause  a  decrease  of 
chlorophyll  in  31  nium  undulatum  and  Elodea  canaden¬ 
sis,  the  loss  running  parallel  with  the  increase  of  zinc 
sulphate,  with  the  increase  of  temperature  and  of 
light  intensity.  In  diffused  light,  31.  undulatum  after 
10  days  still  contained  considerable  amounts  of 
chlorophyll,  whereas  with  the  same  concentration  of 
uranium  in  sunlight,  the  chlorophyll  completely 
disappears.  Leaves  of  L.  album  after  loss  of  chloro¬ 
phyll  by  the  action  of  uranium,  regenerate  the  pig¬ 
ment  on  treating  with  0*1253/ -sugar  solution.  This 
reversibility  is  only  partly  obtained  in  31,  undulatum 
leaves,  P.  W.  Clutteebuck. 

Behaviour  of  chemical  fertilisers  and  other 
organic  and  inorganic  substances  during  the 
germination  and.  the  early  stages  of  plant 
growth.  B.  Magrini  (Arch.  Farm.  Sperim.,  1927, 
44.  93 — 122). — Lo  Monaco  (Staz.  sperim .  Agrar. 
ItaL,  1924,  57,  219)  has  advanced  the  theory  that  the 
effect  of  chemical  fertilisers  is  due  not  to  the  fact  that 
they  replace  what  has  been  removed  from  the  soil  by 
crops,  but  to  the  stimulation  of  the  action  of  the  root 
hairs  by  the  soluble  constituents  of  the  fertilisers. 
Evidence  in  support  of  this  view  is  cited  and  the 
results  are  given  of  experiments  on  the  influence  on 
the  germination  and  early  growth  of  barley  corns  of 
dilute  solutions  of  hydrochloric,  nitric,  sulphuric,  and 
phosphoric  acids,  ammonia,  sodium  nitrate,  ammon 


hint  sulphate,  superphosphates,  chlorine,  bromine, 
neo ^superphosphate  (prepared  by  the  action  of  a 
current  of  chlorine  on  a  mixture  of  phosphorite  with 
substances  rich  in  ternary  groups,  such  as  sawdust, 
straw,  hay,  algae,  rice  or  wheat  husk,  etc.,  in  fine 
condition),  and  “  chimin.”  Some  of  the  results 
obtained,  such  as  the  beneficial  effects  of  dilute  acids 
and  the  retarding  effects  of  calcium  salts  on  the 
development  of  the  plant  embryo,  run  counter  to 
current  views.  T.  H.  Pope. 

Liberation  of  ammonia  by  the  roots  of  plants 
during  acid  poisoning.  D.  Prianischnikov  (Bio- 
ehem.  Z.,  1928,  193,  211— 215).— The  power  to 
liberate  ammonia  and  to  neutralise  acid  of  the  roots 
of  pea,  oats,  and  lupin  embryos  after  dipping  them  in 
acid  is  followed  quantitatively.  The  separation  of 
ammonia  by  the  pea  begins  earlier  and  the  neutralis¬ 
ation  of  the  acid  takes  place  to  a  greater  extent  than 
with  oats,  but  the  pea  is  more  sensitive  to  acid  and 
withering  takes  place  earlier.  Lupin  embryos,  which 
contain  a  greater  store  of  protein,  possess  this  power 
even  to  a  greater  extent.  P.  W.  Clutteebuck. 

Toxicity  of  colloidal  arsenic  to  plants.  R.  H. 
Carr  (Proc.  Indiana  Acad.  Sci.,  1927.  36,  185 — 187). — 
Colloidal  arsenic  (0*3  g.  per  gallon  of  water)  is  more 
toxic  to  geranium  plants  than  noil-colloidal  arsenic 
(1*0  g.  per  gallon).  Chemical  Abstracts. 

Liberation  of  free  iodine  by  sea-weed.  P. 
Dangeard  (Compt.  rend.,  1928,  186,  892 — 894). — 
The  liberation  of  free  iodine  by  many  species  of  sea¬ 
weed,  which  is  apparently  due  to  specific  cells  situated 
near  the  surface  of  the  plant,  occurs  in  the  natural 
state  and  continues  until  the  plants  are  dry. 

G.  A.  C.  Gough. 

Formation  of  diastase  by  AspergillL  H. 
Knapp  (Zentr.  Bakt.  Par.,  1927,  II,  71,  372—398; 
Chem .  Zentr.,  1927,  ii,  2073). — The  diastase  form¬ 
ation  of  Aspergillus  oryzee,  A.  flavus,  A.  parasiticus, 
and  A.  effusus  is  dependent  on  the  temperature 
during  growth  and  the  age  of  the  culture ;  rapid, 
luxuriant  growth  on  a  medium  containing  no  excess  of 
nutrient  is  preferable.  Spore  formation  prevents 
diastase  formation ;  once  formed,  the  enzyme  remains 
unchanged.  A.  A.  Eldridge. 

Occurrence  of  phytase  in  yeasts  and  in 
Aspergillus  oryzee.  C.  Shimoda  (Zentr,  Bakt.  Par., 
1927,  II,  71,  232 — 247 ;  Chem.  Zentr.,  1927,  ii, 
2074). — For  the  preparation  of  phytin,  rice  bran, 
after  extraction  with  ether  and  alcohol,  was  extracted 
with  1*5%  hydrochloric  acid,  and  the  filtered  liquid 
boiled  with  ammonia.  The  precipitate  was  extracted 
with  0*2%  hydrochloric  acid,  protein  was  precipitated 
by  boiling,  ammonia  added,  the  precipitate  extracted 
with  acetic  acid,  reprecipitated  with  ammonia,  and 
redissolvcd  in  acetic  acid.  From  the  crude  phytin, 
after  complete  removal  of  phosphoric  acid,  ammonia, 
and  acetic  acid,  a  product  (a  calcium  magnesium 
inositolhexaphosphate)  soluble  in  cold  water  was 
obtained.  Y easts  and  moulds  can  grow  in  a  medium 
containing  phytin  as  the  only  source  of  phosphorus, 
decomposing  it  by  means  of  a  phytase.  The  optimal 
temperature  is  55 — 60*  and  pn  2*2 — 4*4. 

A.  A.  Eldridge. 
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Nitrate  assimilation  in  moulds,  G.  Klein  (Z. 
physiol,  Chcm.,  1928, 174,  278—283}, — A  reply  to  the 
criticism  bv  Kostytschev  (A.,  1927,  703)  of  the  work  of 
Klein,  Eigner,  and  Muller  (A,,  1926,  1280). 

A.  Worm  all. 

Urea  in  fungi  and  its  significance.  N.  N. 
Iwakov  (Z.  physiol.  Glieni.,  1927,  170,  274 — 288), — 
The  urea  content  of  certain  fungus  fructifications 
increases  greatly  during  ripening  but  diminishes  and 
may  vanish  in  the  ripe  spores ;  in  many  examples  the 
urea  reached  a  maximum  of  about  half  the  total 
nitrogen.  The  increase  in  urea  content  is  accom¬ 
panied  by  considerable  loss  of  noil-nitrogenous 
material  as  carbon  dioxide,  and  that  some  of  the  latter 
is  used  in  the  synthesis  of  urea  is  confirmed  by  a  largely 
increased  production  of  urea  when  gaseous  ammonia 
or  an  ammonium  salt  is  supplied  during  the  ripening 
period.  It  is  suggested  that  urea  plays  in  fungi  a 
similar  role  to  that  of  other  amides  (asparagine, 
glutamine}  in  green  plants.  The  production  of  urea 
by  bacteria  is  also  observed.  0.  Hollins. 

Biochemical  differences  between  sexes  in 
Mute  or  s.  IV*.  Enzymes  which  act  on  carbo¬ 
hydrates  and  their  derivatives.  S.  Satina  and 
A.  1A  Blakeshee  (Proo.  Nat.  Acad.  ScL,  1928,  14, 
229 — 235). — Comparative  tests  were  made  with  24(H) 
and  (— )  Mucor  races,  included  in  10  species  and 
8  genera,  to  determine  the  possibility  of  a  given  carbo¬ 
hydrate  being  present  in  one  sex  and  not  in  the  other, 
but  with  negative  results.  The  cultures  were  grown 
on  a  mineral  nutrient  solution  to  which,  after  inocul¬ 
ation,  the  carbohydrate  in  question  was  added.  Two 
control  dishes  were  kept  for  each  experiment,  in  one 
of  which  the  cultures  were  grown  on  the  mineral 
nutrient  solution,  and  in  the  other  on  the  same  solution 
to  which  an  equal  volume  of  1%  dextrose  solution 
was  added.  The  cultures  in  the  first  control  dish 
germinated,  but  did  not  grow  further,  whilst  those  in 
the  second  dish  developed  a  mycelium  and  later  a  felt 
with  aerial  hyphen  and  fructifications.  When  the 
fungus  did  not  contain  the  hydrolytic  enzyme  capable 
of  converting  the  carbohydrate,  the  growth  in  the 
experimental  dishes  was  similar  to  that  in  the  first 
control  dish.  If,  however,  the  carbohydrate  was 
hydrolysed  the  cultures  grew  well.  Thus,  by  examin¬ 
ing  the  growth  of  the  cultures,  the  presence  of  enzymes 
could  be  shown.  The  conclusions  arrived  at  were 
confirmed  by  pu  determinations,  and  by  oilier  tests. 
In  many  cases  no  sugar  could  he  found  in  the  nutrient 
solution,  especially  when  the  fungus  was  most 
developed,  showing  that  it  was  used  up  as  soon  as 
formed.  No  definite  conclusion  with  regard  to  the 
occurrence  of  earbohydrases  in  the  fungus  can  be 
reached  by  testing  for  reducing  sugars,  unless  the  tests 
are  made  on  successive  days.  Trehalase,  maltaso, 
and  emnlsin  were  present  in  all  the  tested  species; 
amylase  and  glyeogenase  in  all  but  one.  Lactase  was 
found  in  races  of  4  species  and  invertase  and  imilase 
in  races  of  2  species  only.  Of  the  species  tested, 
Cunninghamella  contained  the  greatest  number  of 
earbohydrases,  whilst  species  of  the  genus  Mucor  and 
Parasitelia  contained  the  fewest.  The  relative  values 
for  Mucor  development  of  several  carbohydrates  and 
derivatives  are  as  follows  :  trehalose,  maltose,  salicin. 


amygdalin,  starch,  glycogen,  mannitol,  lactose,  sucrose, 
and  inulin,  Amygdalin,  however,  yields  hydrocyanic 
acid  and  ultimately  kills  the  fungus.  A,  J.  Mee. 

Plant  diseases,  X.  Fermentation  of  pentoses 
by  Fusarimn  Lini<  XI.  Fusarimn  Lint  and 
the  pyruvic  acid  theory  of  alcoholic  ferment¬ 
ation.  M,  G.  White  and  J.  J.  Will  amah  (Bioehcm, 
J.,  1928,  22,  583—591,  592— 595).— X.  When  the 
organism  is  grown  on  xylose,  arabinose,  or  rhamnose 
the  main  products  arc  mycelium,  carbon  dioxide, 
ethyl  alcohol,  and  a  small  amount  of  organic  substance 
precipitated  by  lead ;  95 — 99%  of  the  carbon  is 
thus  accounted  for.  Of  these  three  pentoses  xylose  is 
utilised  the  most  efficiently  for  alcohol  production  and 
arabinose  for  growth.  Rhamnose  is  utilised  very  poorly 
for  either.  During  the  course  of  growth  the  ratio  of 
carbon  dioxide  to  ethyl  alcohol  is  constantly  shifting, 
due  to  the  consumption  of  alcohol  by  the  fungus. 

XI.  The  intermediate  products  in  the  pyruvic  acid 
theory  of  alcoholic  fermentation  may  be  utilised  by 
the  organisms  (the  hydroxy- derivative  of  methyl  - 
glyoxal  was  used).  Ethyl  alcohol  has  not  been  found 
in  the  cultures.  S.  S.  Zilva. 

Preparation  of  collodion  tubes  and  mem¬ 
branes,  T.  Htjzella  (Biochem.  Z.,  1928,  194, 
128 — 131). — Collodion  tubes  arc  made  by  clipping 
glass  tubes  into  a  concentrated  solution  of  invert-sugar 
and  then,  after  allowing  the  sugar  layer  to  solidify, 
into  collodion  solution.  On  dipping  into  water,  the 
tubes  will  readily  slip  off  the  glass.  For  making  fine 
tubes,  suitable  for  use  as  artificial  capillaries,  fine 
strings  of  the  sugar  are  similarly  employed. 

P.  W.  Clutterbtjck. 

Universal  extraction  apparatus.  K,  Zipf  (Bio¬ 
chem.  Z,,  1928,  193,  207—210). — Two  modifications 
of  the  Soxhlet  apparatus  are  described  which  permit 
the  extraction  of  dry  powders  by  solvents  or  of 
aqueous  solutions  by  a  solvent  either  specifically 
lighter  than  or  heavier  than  water  ether  or 

chloroform).  P.  W.  Clutterbuck. 

Nephelometric  determinations  and  micro- 

determinations  using  the  Vernes . Bricq-Yvon 

photometer.  D.  Leroy  and  M.  Taillandiee 
(Conipt.  rend.  Soc.  Biol.,  1927,  97,  557—559;  Ohem. 
Zentr.,  1927,  II,  1495).— The  apparatus  is  suitable  for 
the  determination  of  chlorides,  sugars,  urea,  and  uric 
acid  in  blood,  urine,  and  cerebrospinal  fluid. 

A.  A.  Eldridge. 

Determination  of  mol.  wi,  by  means  of  the 
centrifuge.  T.  Svjsbbehg  (Tekn.  Tidskr.,  1927,  57, 
Kemi,  04 — 69 ;  Ohem.  Zentr.,  1927,  ii,  1736 ;  cf. 
A.,  1927,  99,  716}.— The  mol.  wt.  of  ovalbumin  Is 
34,400 ;  those  of  phycoeyan  and  pliyeoerythrin  are 
approx.  100,000  and  200,000,  respectively.  The  mol. 
wt.  of  haemocyanin  is  at  least  IQ6.  A  3%  solution  of 
liacmocyanin  forms  an  unstable  gel  which  prevents 
molecular  diffusion,  but  on  dilution  diffusion  takes 
place.  There  is  possibly  a  connexion  between  this 
fact  and  the  role  of  haemocyanin  as  an  oxygen- 
carrier.  *  A.  A.  Eldridge. 

Congo-red  as  deproteinising  agent.  E.  Mis- 
lowitzeb  (Klin.  Wocli.,  1927,  6,  1240—1241 ; 

Chern.  Zentr.,  1927,  ii,  1060} .—Congo-red  to  a  con¬ 
venient  deproteinising  agent.  It  is  quickly  flocculated 
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by  aluminium  as  well  as  by  hydrogen  ions,  but  an 
excess  of  aluminium  salt  is  to  be  avoided.  Blood 
{3  c.c.)  is  diluted  with  distilled  water  (30  c.c.),  3% 
Congo-red  solution  (10  c.c.)  is  added,  and  then  a  few 
drops  of  concentrated  aluminium  chloride  solution. 

A.  A,  Eldridge. 

Determination  of  sugar  by  means  of  Fehling’s 
solution  and  centrifuging.  W,  S.  Iljih  (Biochem. 
Z.,  1928,  193,  322 — 325). — A  modification  of  Ber¬ 
trand’s  method  is  described  in  which  the  cuprous  oxide 
is  separated  and  washed  in  a  centrifuge  tube. 
Tables  show  the  weight  of  copper  corresponding  with 
1—25  mg.  of  dextrose  and  with  1 — 45  mg.  of  maltose. 

P.  W.  Clutterbuck. 

Determination  of  two  kinds  of  sugar  in  a  solu¬ 
tion.  W.  S.  Iljer  (Biochem.  Z.,  1928, 193,  326—333). 
— A  method  is  described  for  the  determination  of 
dextrose,  maltose,  and  lactose  in  mixtures  of  the  sugars 
by  means  of  Fehling’s  solution  and  polar ime trie  tests, 
and  also  a  method  for  determining  two  sugars  in 
admixture  by  hydrolysis.  P.  W.  Clutterbuck. 

Micro  -  determination  of  blood. -sugar,  K. 
Preset  (Biochem.  Z.,  1928,  194,  466 — 472). — By 
keeping  dry  for  24  hrs.  filter  papers  on  which  was 
absorbed  a  known  amount  of  blood,  the  mean  loss  in 
sugar,  determined  by  the  Hagcdorn-Jensen  method, 
was  only  2-5%,  whereas  when  stored  in  corked  flasks 
in  a  moist  atmosphere  the  loss  may  bo  32*7%.  The 
time  of  heating  (3  min.)  in  the  Hagedorn  method  with 
zinc  hydroxide  is  sometimes  too  small,  the  results 
being  6%  higher,  in  Isolated  cases,  after  heating  for 
30  min.  P.  W.  Clutterbuck. 

Determination  of  reducing  sugars  by  the 
f erricyanide  method.  A.  Ionesco-Matiu  (Bull.  Soc. 
Chim.  bioL,  1928,  10,  252— 260) .--See  this  vol.,  398. 

Determination  of  nitrogen.  II.  T.  Shimoda 
(J.  Biochem.  Japan,  1927,  7,  473 — 488). — A  modified 
micro-Kjeldahl  method,  suitable  for  blood  and  urine, 
is  described.  Chemical  Abstracts. 

Determination  of  quinine.  B.  P.  Shvedski 
(Zhur.  exp.  Biol.  Med.,  1927,  4,  605 — 61 3) . — Quinine, 
even  1  in  200,000,  can  be  determined  by  Mayer’s 
potassium  mercuric  iodide  reagent.  Ethereal  blood 
extracts  may  give  high  values.  Five  min.  after  the 
injection  of  0*5  g.  of  quinine  hydrochloride  into 
animals,  82—95%  has  disappeared  from  the  blood. 

Chemical  Abstracts. 

Determination  of  solubility  of  digitoxin.  K. 
Samaan  (J.  Egypt.  Med.  Assoc.,  1928,  11,  16 — 21). — ■ 
From  an  investigation  of  the  time  required  to  arrest 
the  heart  of  frogs,  using  a  series  of  solutions  of  digi¬ 
toxin  of  known  concentrations,  the  solubility  of 
digitoxin  in  either  distilled  water  or  Ringer’s  solution 
is  found  to  be  approximately  1  ;  120,000  at  18*5°. 

O.  J.  Walker. 

Determination  of  cholesterol.  H.  Pam  (Bio¬ 
chem.  Z.,  1928,  194,  177 — 187). — The  composition  of 
the-  precipitate  obtained  by  precipitating  cholesterol 
in  alcoholic  solution  with  digitonin  varies  with  the 
amount  of  precipitant  in  excess.  Washing  with 
alcohol  redissolves  a  little  of  the  precipitate  and  it  is 
therefore  better  to  wash  with  a  saturated  solution  of 
cholesterol  digitonide.  The  amount  of  cholesterol  is 
finally  calculated  by  use  of  a  curve.  When  the  total 


cholesterol  in  a  tissue  extract  is  determined  after 
previous  treatment  with  sodium  eth oxide,  too  low 
results  are  obtained.  A  more  accurate  method  for 
determining  the  total  cholesterol,  when  the  amount  of 
cholesterol  ester  is  small,  consists  of  determining  the 
free  cholesterol  by  the  digitonin  method  and  then 
determining  the  ester  in  the  filtrate  colorimctrically. 

P.  W.  Clutterbuck. 

Methods  of  determining:  the  pa  of  body  fluids. 
E.  J.  Biowood  (Bull,  Soc.  Chim.  biol.,  1928,  10,  15— 
241). — A  lecture  with  full  bibliography. 

Use  of  quinaldine-red  for  the  determination  of 
pE  in  an  acid  medium.  I.  M.  Kolthoff  (Biochem. 
Z,,  1928,  194,  78— 82) -Quinaldine-red  changes  from 
colourless  to  red  at  pn  1*4— 3-2.  The  indicator 
constant  at  23°  is  1-77  x  KH,  corresponding  with  a  j pKr 
of  2*75,  the  temperature  modulus  being  0*007  per  1°. 
The  salt  error  is  rather  large.  In  0*1  AT -potassium 
chloride  the  jpH  correction  is  +0*17  and  in  0*5iV -potass¬ 
ium  chloride,  +0*38.  2:4:2' :4k 2 ' ' -Pentamethoxy- 

triphenylcarbinol  is  better  than  quinaldine-red  for  jpu 
determinations.  P.  W.  Clutterbuck. 

Applicability  of  the  quinhydrone  electrode  and 
its  biological  uses.  S.  Mori  (J.  Biochem.  Japan, 

1927,  7,  411— 431).— The  quinhydrone  method  is 
applicable  to  a  solution  of  <8*5,  and  gives  trust¬ 
worthy  results  for  blood  or  serum.  Isoelectric  points 
(pn)  are :  albumin  6*04,  albumose  6-25,  peptone 
5*54.  In  titrating  hydrochloric  acid  containing  any 
of  these  substances,  the  end-point  must  be  taken  at 
the  corresponding  isoelectric  point.  The  fixation  of 
hydrogen  ions  in  a  solution  of  peptones  in  hydrochloric 
acid  accords  with  the  Freundlieh  adsorption  formula. 

Chemical  Abstracts. 

Determination  of  chloride  in  biological  fluids. 
It.  K.  Christy  and  W.  Robson  (Biochem.  J.,  1928, 
22,  571 — 574). — The  excess  of  silver  nitrate  in 
deproteinised  solutions  after  precipitating  the  chlorides 
is  titrated  with  standard  potassium  iodide  in  acid 
solution  in  the  presence  of  potassium  di-iodate  and 
soluble  starch.  The  error  involved  in  the  method  is 
less  than  1%.  S.  S.  Zilva. 

Volumetric  micro -determination  of  phos¬ 
phorus  and  its  application  to  biological  analyses. 
M.  Javillier  and  D.  Djelatides  {Bull.  Soc.  Chim. 
biol.,  1928,  10,  342—355) . — Amounts  of  phosphorus 
of  the  order  of  1  mg.  may  bo  determined  in  animal 
tissues  by  the  following  method.  After  destruction 
of  the  organic  matter  by  the  Kjeldahl  method,  the 
residue  is  treated  with  ammonium  molybdate  at  100' 
and  the  precipitate,  winch  under  these  conditions  has 
the  formula  S[(NH4)3(Mo03)1,B04],(NH4)2(Mo03)8S04, 
is  removed  and  washed  with  aqueous  alcohol.  The 
molybdic  acid  in  this  is  then  reduced  by  treating  a 
solution  in  ammonia,  acidified  with  sulphuric  acid , 
with  aluminium  foil.  By  titration  of  the  resultant 
reducing  agent  with  0 *05AT -potassium  permanganate, 
the  phosphorus  value  of  the  original  sample  may  bo 
calculated.  G.  A.  C.  Gough. 

Micro-colorimetric  method  for  the  determin¬ 
ation  of  sodium.  L.  T.  Poulsson  (Biochem.  Z., 

1928,  193,  423 — 425). — A  modification  of  the  Ba  rren  - 
scheen-Messincr  method  (this  vol.,  96)  is  described. 

P.  W.  Clutterbuck. 
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Highly  accurate  method  lor  interferometric 
wave-length  determinations,  and  its  application 
to  a  preliminary  determination  ol  krypton  lines 
for  a  German  standard  metre  in  terms  of  light 
waves,  A.  P.  Weber  (Physikal.  Z.3  1928,  29,  233— 
239).— In  view  of  the  use  of  interferometric  methods 
in  fixing  standards  of  length,  the  relative  merits  of 
the  Fabry-Perot  etalon  and  the  Roster  absolute 
interference  comparator  methods  have  been  studied 
at  the  Physikalisch-Technischen  Reiehsanstalt.  The 
krypton  spectrum  possesses  advantages  over  the 
cadmium  spectrum  in  that  the  latter  shows  only  one 
entirely  "suitable  line,  the  standard  red  line,  whereas 
several  lines  are  available  in  the  discharge  from  pure 
krypton.  The  following  wave-lengths  have  been 
measured  relative  to  the  cadmium  line  6438*5033  A, 
(in  air  at  20°,  760  nnn.,  and  10  mm.  moisture)  ;  green 
cadmium,  5085-8490,  red  krypton,  6456*3241,  yellow, 
587041463,  yellowish -green,  5649-5924,  violet, 
4502*3790,  green,  5400-5919,  the  two  lines  last  named 
being  measured  relative  to  the  other  krypton,  lines. 
Pending  further  investigations  in  different  countries 
on  the  krypton  yellowish -green  line,  the  use  of  the 
cadmium  red  line  as  a  standard  is  continued. 

R.  A,  Morton. 

Coefficient  of  absorption  in  lead  of  the  y-rays 
fro m  thorium-C"  and  radium- C.  L.  Bastings 
(Phil.  Mag.,  1928,  [viij,  5,  785— 793) —Measurements 
of  the  absorption  in  lead  of  the  y-rays  from  thorium- G” 
and  radium -0  have  shown  that  the  absorption 
coefficient  in  the  case  of  the  former  increases  with  the 
thickness  of  the  lead  penetrated,  whilst  in  the  case  of 
the  latter  it  decreases.  This  result  is  in  general 
agreement  with  Compton's  theory  of  scattering  of 
radiation,  since  whilst  the  y-rays  from  radium-0  are 
distributed  over  a  moderate  range  of  wave-lengths 
with  no  outstanding  gaps  or  preponderating  con¬ 
centration  of  energy,  those  from  thorium-O"  are 
almost  monochromatic .  A.  E>  Mitchell. 

Reversal  of  helium  lines.  T.  Tak amine  and  T. 
Sega  (Sci.  Papers  Inst.  Phys.  Oh  era.  Res.  Tokyo, 
1928,  8,  83— 91).— See  this  vol.}  209. 

Spectra  and  atoms.  A.  Fowler  (J.Cik,  1928, 
/  04—7 80 ) . — A  lecture, 

,4  Spark  spectrum  ol  neon.  H.  N.  Russell,  K.  T. 
Compton,  and  J.  C,  Boyce  (Proe,  Nat,  Acad,  Sci., 
1928,  14,  280— 283),— A  new  series  of  lines  of  con¬ 
siderably  shorter  wave-length  than  those  previously 
described  has  been  discovered  in  the  spark  spectrum 
of  neon.  A  vacuum  spectrograph  was  used,  the 
spectrum  being  excited  by  electron  impacts  at  eon- 
o  o 


trolled  voltages  between  a  Wehnelt  cathode  and  a 
wire-grid  anode,  the  pressure  in  the  spectrograph 
being  kept  at  less  than  0*005  of  that  in  the  discharge 
tube.  This  work,  together  with  previous  observations 
of  de  Bruin,  has  enabled  203  lines  to  be  classified  in 
59  multiplets.  A  table  is  given  stating  the  term 
values  of  all  the  states  of  Ne  n  so  far  identified.  The 
mean  quantum  defects  of  the  various  states  are  also 
given,  and  compared  with  those  of  0  xi,  to  which 
they  show  close  similarity.  The  ionisation  potential 
was  found  to  be  40*9^0-05  volts.  A.  J.  Mee. 

Spark  spectrum  ol  argon.  I.  T.  L.  be 
Bruin  (Z.  Phvsik,  1928,  48,  §2— 66).— Theoretical. 
The  deepest  quadruplet  term  of  the  A  ji  spectrum,  has 
been  determined.  An  analogy  is  drawn,  between  the 
spectrum  of  A  n  and  Ne  XL  W.  E.  Downey. 

Energy  levels  of  the  hydrogen  atom  according 
to  the  Dirac  quantum  theory  of  electrons.  W. 

Gordon  (Z.  Physik,  1928,  48,  11 — 14). — Mathem¬ 
atical.  It  is  shown  that  Dirac's  theory  leads  to 
SommerfekUs  fine -structure  formula. 

W.  E,  Downey. 

Natural  vibrations  in  the  infra-red  of  beryllium 
oxide,  magnesium  oxide,  calcium  oxide,  and  zinc 
oxide.  8.  Iolksbohf  (Z.  physikal.  Chem.,  1928, 
132,  161 — 184) . — The  infra-red  transmission  spectra 
of  the  above  oxides  have  been  studied  in  the  range 
2 — 22  [x.  In  every  case  the  lattice  vibration  is 
anharmonic.  Magnesium  oxide  and  calcium  oxide 
give,  corresponding  with  their  simple  cubic  lattice 
structure,  simple  spectra,  each  having  one  funda¬ 
mental.  The  hexagonal  lattices  of  beryllium  oxide 
and  zinc  oxide  each  appear  to  possess  three  funda¬ 
mentals.  Using  the  values  obtained  for  the  natural 
frequencies,  v,  to  calculate  the  values  of  pv,  where  p 
is  the  quotient  of  Planck’s  constant  by  Boltzmann's 
constant,  gives  results  in  fair  agreement  with  those 
derived  from  m,  p.f  compressibilities,  and  specific 
heats,  respectively.  IP  Cuthill. 

Structure  of  the  fluorine  spectrum  (F  I).  T,  L. 
de  Bruin  (Proe.  K,  AkacL  Wetensch.  Amsterdam, 
1927,  30,  944 — 951). — A  theoretical  term  scheme  has 
been  deduced  for  the  fluorine  spectrum  (F  i)  on  the 
basis  of  the  theory  of  complex  spectra  developed  by 
Heisenberg  (A.,  1925,  ii,  729),  Hund  ( ibid 912),  and 
Pauli  (ibid.,  339).  This  is  in  fairly  good  agreement 
with  experimental  results.  M.  8.  Bukr. 

Structure  of  the  second  order  spectrum  of 
sulphur  (S  II).  J.  Gillbs  (Corapt.  rend.,  1928,  186. 

1 1 00—1  111  ;  Of.  Bloch  and  Bloch,  A.,  1927,  1117).— 
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Five  multiplets  of  rays  corresponding  witli  the  com¬ 
binations  ans^P—anp.P*,  ansPP—anpM),  anp.AP~ 
anclM ),  anpAD~andAD,  and  anpM)—arul.AF  have 
been  recognised  for  the  S  il  spectrum,  and  arc 
tabulated.  The  S  u  and  0  n  spectra  are  analogous. 

J.  Grant. 

Absorption  spectra  of  nitric  oxide.  M.  Lam- 
brey  (Compt.  rend.,  1028,  186,  1112—1114;  cf. 
A,,  1927,  808). — The  absorption  spectrum  of  nitric 
oxide  is  made  up  of  two  families  of  doublets  located 
in  the  long  and  short  wave-length  regions,  respectively, 
some  of  the  doublets  of  the  latter  being  partly  super¬ 
posed  on  those  of  the  former.  Each  of  the  com¬ 
ponents  is  a  resolvable  band,  and  there  is  a  single 
absorption  minimum  corresponding  with  a  null  ray. 
Formulae  arc  given  representing  the  rays. 

J.  Grant. 

Origin  of  the  spectrum  of  the  solar  corona. 
M.  Saha  {Nature,  1928,  121,  671—672). — A  dis¬ 
cussion  of  the  method  whereby  certain  light  elements 
may  give  rise  to  the  coronal  spectrum.  For  lithium, 
beryllium,  and  boron,  the  force  of  radiation  would 
more  than  balance  the  force  of  gravity,  so  that  the 
element  could  be  retained  in  the  solar  atmosphere 
only  in  the  ionised  form ;  corresponding  lines  for  the 
non- ionised  elements  are  not  found  in  the  Fraunhofer 
spectrum,  but  the  identification  of  lines  of  the  ionised 
elements  is  doubtful.  The  possibility  of  silicon, 
carbon,  and  other  elements  giving  rise  to  prohibited 
transitions  is  also  discussed,  and  the  author’s  views 
are  supported  by  experimental  evidence  derived  from 
the  behaviour  of  thallium.  A.  A.  Eldridge. 

Stark  effect  and  series  limits,  [Miss]  J.  M. 
Dewey  and  H.  P.  Robertson  (Nature,  1928,  121, 
709 — 710). — An  upper  limit  is  obtained  for  the  energy 
of  quantised  orbits  in  a  hydrogen-like  atom,  and  it 
is  shown  that  various  types  of  unquantised  orbits 
having  negative  energies  exist,  A.  A.  Eldridge. 

Excitation  of  the  auroral  green  line  in  active 
nitrogen.  J.  Kaplan  (Nature,  1928,  121,  711). — 
The  auroral  green  line  has  been  excited  in  active 
nitrogen  produced  by  a  condensed  discharge  in  a 
mixture  of  nitrogen  and  oxygen  (4%) ;  the  wave¬ 
length  was  determined  as  5577*5  A.  With  decreasing 
amounts  of  oxygen  the  line,  at  first  intense,  gradually 
disappeared.  A  red  line,  6654*8  A,,  possibly  identical 
with  an  unclassified  oxygen  line  at  that  wave-length, 
was  also  observed.  The  dissociation  of  the  oxygen 
molecule  and  the  excitation  of  the  atom  are  con¬ 
sidered  not  to  occur  in  a  single  act. 

A,  A.  Eldridge, 

Mn  n  spectrum  excited  by  rare  gas  ions,  J.  G. 
Black  and  O.  S.  Duffendack  (Science,  1927,  66, 
401— 402).— Rare  gas  ions  on  contact  with  manganese 
atoms  ionise  them  and  excite  them  to  the  degree 
that  the  ionising  potential  of  the  rare  gas  exceeds  that 
of  manganese  (7-4  volts).  Argon  (ionisation  potential 
15*4  volts)  gives  manganese  lines  originating  in  the 
7P  and  5P  levels;  with  neon  (ionisation  potential 
21*5  volts),  7P—7D  lines  were  strong. 

A.  A.  Eldridge. 

Extension  of  the  violet  CN  band  system  to 
include  the  CN  tail  hands.  F.  A.  Jenkins 
(Physical  Rev.,  1928,  121,  539— 558).— Wave¬ 


numbers  of  band-lines  are  tabulated  for  thirteen  of 
the  CN  tail  bands  as  excited  by  interaction  of  acetyl¬ 
ene  with  active  nitrogen.  The  tail  bands  are  merely 
members  of  the  ordinary  CN  sequences,  with  high 
vibrational  quantum  numbers.  The  constants  IP 
and  Bff  were  evaluated.  The  vibrational  term- 
differences  obtained  from  the  calculated  band-origins 
satisfy  the  combination  principle.  The  assignment 
of  the  tail  bands  to  the  violet  CN  system  makes  this 
the  first  known  system  having  some  bands  shaded 
towards  the  violet  and  others  towards  the  red ;  also 
the  frequencies  of  the  bands  of  a  given  sequence  may 
pass  through  a  maximum.  A,  A.  Eldribge. 

Certain  multiplets  in  the  spectra  of  Nb  in  and 
Nb  iv.  R.  C.  Gibbs  and  H.  E,  White  (Physical  Rev., 
1928,  [ii],  31,  520 — 526). — By  applying  the  irregular 
doublet  law  to  known  data  for  the  triad  of  multiplets 
3DE,  3DDr,  and  3DP  (ds—dp)  in  the  two -electron 
systems  Sr  i  and  Y  n,  the  corresponding  multiplets 
for  Zr  in  and  Nb  iv  have  been  identified ;  similarly 
the  triad  of  multiplets  AF'D\  AFfF,  and  4FfG'  (d2s~~d%p) 
in  the  tliree-eleetron  systems  Y  i  and  Zr  u  has  been 
extended  to  Nb  hi,  and  the  stronger  lines  of  the 
%FfGf  multiplet  to  Mo  iv.  A.  A.  Eldribge. 

Zeeman  effect  and  Stark  effect  of  hydrogen  m 
wave  mechanics.  Force  equation  and  virial 
theorem  in  wave  mechanics.  A.  E.  Rijark 
(Physical  Rev.,  1928,  [ii],  31,  533 — 538). — Theoretical. 
The  Zeeman  levels  of  hydrogenie  atoms  arc  deter¬ 
mined  by  a  new  method.  The  formula)  for  the  first- 
order  Stark  effect  and  for  the  Paschen-Back  effect 
can  be  obtained  similarly.  A.  A.  Eldridge. 

Absorption  and  scattering  of  mercury  vapour 
for  the  line  2536  A.  J.  Z.  Zielinski  (Physical  Rev., 
1928,  [ii],  31,  559 — 568). — The  absorption  coefficient 
of  the  radiation  (X  2356  A.)  excited  in  mercury  vapour 
by  a  beam  from  a  mercury  arc  is  unchanged  by 
admission  of  air  up  to  4  mm.  pressure,  although  the 
resonance  radiation  is  strongly  quenched ;  in  a 
vacuum  the  scattering  coefficient  is  equal  to  the 
absorption  coefficient.  A.  A.  Eldridge, 

Intensities  in  the  hydrogen  spectral  series. 
F,  G.  Black  (Physical  Rev.,  1928,  [ii],  31,  527— 
532) . — Theoretical  intensities  of  the  components  of 
the  most  important  lines  of  the  first  six  series  of  the 
hydrogen  spectrum  are  computed  and  tabulated, 
together  with  the  probability  coefficients  for  the 
components  and  lines.  A.  A.  Eldridge. 

Series  spectra  of  potassium  and  calcium, 
I.  S.  Bowen  (Physical  Rev.,  1928,  [ii],  31,  497 — 
502). — Series  designations  are  given  for  some  extreme 
ultra-violet  lines  in  the  spectra  of  K  hi,  K  iv,  Ca  rv, 
and  Ca  v ;  additional  lines  in  the  K  ii  spectrum  are 
identified.  The  series  lines  in  the  spectrum  of 
Ca  in  are  tabulated  with  series  designations.  The 
term  values  give  the  ionisation  potential  of  K  n  as 
3T7  volts,  and  that  of  Ca  m  as  5 TO  volts. 

A.  A.  Eldridge. 

Reflexion  of  atoms  by  a  crystal.  A.  Ellett 
and  H.  F.  Olson  (Physical  Rev,,  1928,  [ii],  31,  643 — 
647). — For  cadmium  and  mercury  atoms  striking  a 
rock-salt  surface  the  incident  and  reflected  beams  are 
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equally  inclined  to  the  normal.  Sodium  is  not 
reflected.  Hydrogen  gives  irregular  results, 

A.  A.  Eldeidge, 

Continuous  absorption  in  sodium  vapour. 
B.  Teijmpy  (Z.  Physik,  1928,  47,  804—813).— From 
measurements  of  the  continuous  absorption  by 
sodium  vapour  in  the  neighbourhood  of  the  con¬ 
vergence  frequency  of  the  principal  series,  it  is  shown 
that  the  coefficient  for  the  continuous  absorption 
diminishes  rapidly  with  increasing  frequency,  and 
at  2300  A.  attains  a  value  approximately  one  half 
that  obtaining  at  the  convergence  frequency.  The 
results  are  discussed  from  the  point  of  view  of 
Sugiura’s  theory.  J.  W.  Smith. 

Behaviour  of  hydrogen  and  mercury  at  the 
electrode  surfaces  of  spectrum  tubes.  M.  0. 
Johnson  (Proc.  Roy.  Soc.,  1928,  A,  118,  695—708). — 
If  an  aluminium  cathode  is  exposed  to  mercury  vapour 
and  then  washed  for  a  long  time  in  streams  of  hydrogen 
without  further  admission  of  mercury,  the  resulting 
domination  of  mercury  lines  over  the  hydrogen 
spectra,  and  the  increase  in  rate  of  cathode  dis¬ 
integration,  are  accompanied  by  a  decrease  in  the 
proportion  of  the  spectrum  of  hydrogen  due  to 
neutralisation  of  protons,  as  deduced  from  the 
Doppler  effect.  With  aluminium  electrodes,  the 
mercury  spectrum  appears  instantaneously ;  it  is 
almost  instantaneous  with  a  nickel  cathode  if  there 
is  gas  connexion  with  a  second  tube  containing 
a  hi  minium,  but  with  an  isolated  nickel  cathode  the 
mercury  spectrum  is  fainter  and  requires  a  greater 
mercury  pressure.  In  badly- contaminated  tubes,  the 
gradual  saturation  of  the  absorbing  sodium  or  silver 
and  the  gradual  weakening  of  the  mercury  spectrum 
at  the  electrodes  are  functions  of  the  time  during 
discharge,  not  of  the  intervals  of  time  between. 
Admission  of  mercury  to  all  tubes  continues  to  de¬ 
crease  the  resistance  of  the  tube  after  admission  has 
ceased  for  as  long  as  10  min.  When  solid,  a  mercury 
cathode  can  be  made  to  disintegrate  electrically  in  a 
way  distinct  from  its  thermal  disintegration,  but  the 
disintegration  layer  from  the  aluminium  cathode  after 
mercury  contamination  is  of  aluminium,  and  is  due 
neither  to  thermal  nor  to  electrical  disintegration  of 
mercury.  It  is  suggested  that  when  a  gas  known  to 
be  liable  to  multiple  ionisation  is  admitted  to  the 
tube,  the  increased  energy  of  its  ions  effects  what 
has  been  impossible  for  the  steady  proton  bombard¬ 
ment,  viz,,  a  partial  break-up  of  the  protective  layer 
of  oxygen  on  the  aluminium  cathode,  thus  allowing 
the  gases  in  the  aluminium  structure  to  diffuse  out, 

L.  L.  BmourMSHAW, 

Emission  of  light  by  flames  containing  sodium 
and  the  absorption  of  light  by  mercury  vapour. 

A.  Wilson  (Proc.  Roy.  Soc.,  1928,  A,  118,  362— 
366) .—The  relative  light  intensities  due  to  1,  4,  and 
9  sensibly  equal  Bunsen  flames,  arranged  in  a  row 
and  supplied  with  sodium  by  the  same  sprayer,  were 
found  to  be  1:2: 3,  within  the  limits  of  error. 
Using  solutions  with  concentrations  of  sodium  pro¬ 
portional  to  1,  4,  9,  and  16  in  the  sprayer,  the  light 
intensities  for  any  number  of  flames  from  1  to  9  were 
found  to  be  as  1:2:3: 4.  These  results  confirm 
Gouy’s  conclusion  (Ann.  China.  Fhys.,  1879,  18,  5) 


that  Icc-y/ pd  (when  cd  is  not  extremely  small),  where 
I  is  the  light  intensity  emitted  in  a  direction  perpen¬ 
dicular  to  the  flame  surface,  d  is  the  flame  thickness, 
and  p  the  amount  of  sodium  per  unit  volume.  Gouy’s 
square-root  law  may  be  simply  explained  by  taking 
into  account  the  fact  that  the  sodium  atoms  absorb 
the  light  at  the  centres  of  the  I)  lines  much  more 
strongly  than  that  at  tho  edges.  The  experimental 
results  on  the  emission  of  light  by  sodium  flames  and 
on  the  absorption  of  resonance  radiation  in  mercury 
vapour  (Hughes  and  Thomas,  A.,  1927,  1 1 18)  are 
shown  to  be  consistent  with  the  view  that  the  atoms 
absorb  light  like  simple  damped  oscillators. 

L.  L.  Btxicumshaw. 

Theory  of  scattering  of  slow  electrons.  J. 
Holtsmakk  (Z.  Physik,  1928,  48?  231— 243).— Using 
a  method  previously  developed  (Faxdn  and  Holts- 
mark,  A.,  1927,  1119),  the  scattering  of  slow  electrons 
in  argon  and  the  effective  cross-section  of  the  argon 
atom  for  small  electron  velocities  are  calculated.  A 
general  agreement  is  found  with  the  data  of  liusch 
(A.,  1920,  989)  and  of  Briiche  (A.,  1927,  1119).  The 
minimum  scattering  cross-section  is  obtained 
approximately.  The  calculations  are  made  on  the 
basis  of  the  field  worked  out  by  Pauling  (A.,  1927, 
394)  and  by  Hartree  (this  vol.,  216).  The  minimum 
appears  to  be  a  general  property  for  all  centrally 
symmetrical  atoms,  in  agreement  with  the  latest 
experimental  results  of  Briiche.  The  calculation 
for  neon  is  not  in  such  good  agreement  as  for  argon. 
The  diffusing  cross-section  is  also  calculated. 

A.  J.  Msb. 

Corona  discharge  in  helium  and  neon.  L.  G.  H. 
Huxley  (Phil.  Mag.,  1928,  [vii],  5,  721—737}.— 
Measurements  of  the  potentials  necessary  to  start  a 
discharge  between  a  cylinder  and  a  coaxial  wire  in 
pure  helium  and  in  pure  neon  have  been  made.  It 
has  been  found  that  the  starting  potential  depends  on 
the  polarity  of  the  electrodes  and  that  whilst  at 
pressures  less  than  about  8  mm.  the  starting  potential 
is  greater  when  the  wire  is  positive,  the  reverse  is  the 
case  for  higher  pressures.  This  result  is  not  in  agree¬ 
ment  with  the  theory  that  the  discharge  is  main¬ 
tained  by  the  action  of  electrons  in  ionising  the  gas 
molecules  by  collision  and  of  the  positive  ions  in 
liberating  electrons  from  the  cathode,  since  the 
negative  discharge  would  then  be  started  always  by 
the  smaller  potential.  The  velocities  of  the  positive 
ions  in  helium  and  neon  have  been  measured  and  the 
molecules  are  shown  to  present  towards  positive  ions 
of  certain  velocities  large  reductions  in  effective 
diameter,  and  tho  mean  free  paths  in  neon  of  the 
positive  ions  are  shown  to  be  about  five  times  those 
in  helium.  A.  E.  Mitchell. 

Electrical  properties  of  monatomic  gases. 
J.  S.  Townsend  and  S.  P.  MacCallum  (Phil.  Mag., 
192-8,  [vii],  5,  695 — 700). — In  an  investigation  of  the 
electrical  properties  of  neon  It  has  been  found  that 
small  traces  of  diatomic  impurities  may  be  removed  in 
a  few  seconds  by  tho  action  of  a  high-frequency  dis¬ 
charge  from  either  internal  or  external  electrodes. 
The  effect  of  impurities  on  the  electrical  properties 
of  the  gas  has  been  shown  to  be  more  noticeable  in  a 
■wide  tube,  where  the  force  required  to  maintain  the 
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discharge  is  comparatively  small,  than  in  a  narrow 
tube,  where  a  larger  force  is  required.  The  purific¬ 
ation  is  explained  on  the  previous  results  of  Townsend 
and  Donaldson  (ibid.,  170)  that  in  similar  discharges 
the  positive  ions  and  electrons  do  not  recombine  to 
any  appreciable  extent  in  the  gas.  The  disappearance 
of  ions  from  the  gas  is  then  attributable  primarily 
to  the  diffusion  of  the  electrons  to  the  walls  of  the 
tube,  leaving  the  gas  positively  charged.  The 
repulsion  of  the  positive  ions  to  the  wall  quickly 
establishes  a  stable  distribution  in  which  positive 
ions  and  electrons  reach  the  wall  simultaneously. 
Losses  are  balanced  by  the  process  of  ionisation  of 
molecules  by  electron  collision  and  a  steady  state  is 
maintained.  The  easily  ionised  molecules  of  di¬ 
atomic  gases  are  thus  driven  by  the  force  of  the 
positive  charges  into  contact  with  the  tube  wall, 
where  they  remain  for  a  considerable  time  and  do  not 
affect  the  electrical  properties  of  the  free  monatomic 
gas.  It  is  thus  concluded  that  atoms  of  monatomic 
gases  are  ionised  by  electron  collisions  and  that  the 
development  of  heavy  currents  in  these  gases  is 
chiefly  due  to  this  process,  a  conclusion  which  is  in 
disagreement  with  other  theories. 

A,  E.  Mitchell. 

Quantum  theory  ol  the  Ramsauer  effect,  J.  R. 
Oppenheimer  (Proe.  Nat,  Acad.  Sci.,  1928,  14, 
261 — 262). — The  Ramsauer  effect  can  be  accounted 
for  by  consideration  of  electronic  resonance  and  spin. 
Two  first-order  cross-sections  for  the  elastic  collision 
of  an  electron  and  a  hydrogenic  atom  can  be  calcul¬ 
ated,  corresponding  with  initial  orbital  wave-func¬ 
tions  respectively  symmetric  and  antisymmetric  in 
the  co-ordinates  of  the  impacting  electron  and  the 
atomic  electron.  The  symmetric  wave-function  gives 
a  greater  cross-section  than  that  calculated  without 
resonance,  whilst  the  anti-symmetric  function  gives 
a  cross-section  vanishing  for  some  small  velocity  for 
each  angle  of  deflexion.  The  total  cross-section  shows 
a  sharp  minimum  at  about  1  volt*.  In  the  general 
case,  both  symmetric  and  antisymmetric  wave 
functions  will  occur,  but  for  atoms  having  only  paired 
electrons  (e.g-}  helium,  argon,  methane)  the  cross- 
section  is  given  by  the  antisymmetric  function  alone 
and  may,  therefore,  pass  through  a  minimum  for 
sufficiently  low  velocities*  For  any  particular  case 
the  whole  problem  must  be  solved.  Minima  in 
cross-sections  have  been  observed  for  argon  and 
krypton.  A,  J.  Mee. 

Electric  moment  of  alkali  atoms.  J.  J. 
Weigle  (Physical  Rev.,  1928,  [ii],  31,  672—675).— 
The  electric  moments  of  sodium,  potassium,  and 
rubidium  atoms,  respectively,  are  computed  bv  an 
“  inaccurate  ”  method  as  0T8,  0*24,  and  0*27  X 
10"18  gJcm.isec.~h-,  respectively.  The  values,  being 
negligible,  are  in  accord  with  Bohr's  theory. 

A.  A.  Eldridge. 

Low-voltage  arcs  in  iodine.  H.  E,  Froth 
(Physical  Rev.,  1928,  [ii],  31,  614 — 628). — The 
minimum  radiating  potential  of  the  iodine  atom  is 
6*5  volte,  the  ionising  potential  of  the  atom  8*0,  and 
the  ionising  potential  of  the  molecule  9*5  volts.  At 
4*9  volts  the  spectrum  contained  the  lines  2062,  2535, 
and  3135  A.,  the  continuous  band  3460  A.,  and 


several  groups  of  bands.  Arc  lines  appear  at  slightly 
higher  voltages,  and  spark  lines  at  8  volts.  The 
continuous  bands  at  4080,  4300,  and  4800  A.  arc 
observed  for  molecular,  but  not  atomic,  iodine.  A 
band  system  at  2224 — 2050  A.,  and  two  groups  at 
2880,  2833,  2776,  2716  A.  and  2480,  2379,  2290, 
2243  A.,  were  observed.  A.  A.  Eldridge. 

Positive  ion  kinetics.  G.  P.  Barnwell  (Physical 
Rev.,  1928,  [ii],  31,  634 — 642). — Measurements  of  the 
mean  free  path  and  energy  loss  per  collision  of 
positive  ions  of  potassium  and  caesium  in  helium,  neon, 
argon,  hydrogen,  and  nitrogen  accord  with  a  free 
path  approximately  equal  to  the  kinetic  theory 
value  and  with  an  energy  loss  considerably  less  than 
would  be  expected.  A.  A.  Eldridge. 

Motion  of  conducting  electrons.  A.  E.  Mali- 
xovski  (Z  Physik,  1928,  47,  859 — 885).— A  detailed 
description  of  the  experiments  previously  recorded 
(A.,  1927,  504).  The  negative  results  obtained  are 
theoretically  discussed  and  the  conclusion  is  reached 
that  the  magnitude  of  the  electromagnetic  motion  of 
the  conducting  electrons  is  not  influenced  by  the 
self-induction  of  the-  conductor.  J.  W.  Smith. 

Electrical  conductivity  in  flames.  P.  Lenard 
(Ann.  Physik,  1928,  85,  [iv],  730—744). — A  general 
review.  W.  E.  Downey. 

Ion  rays.  E.  Weitkamp  (Physikal.  Z.,  1928,  29, 
217 — 223). — For  salts  from  which  the  same  ion  is 
emitted,  a  parallelism  is  shown  to  exist  between  the 
m.  p.  and  the  temperature  at  which  emission  begins. 
At  lower  temperatures  the  emission  falls  off  with 
time,  but  at  and  above  the  m.  p.  the  emission  is 
constant.  Addition  of  graphite  to  the  salt-containing 
anode  results  in  a  reduction,  of  the  emission  to  as  little 
as  1  /10  to  1  /20  of  the  original  current.  Small  additions 
of  iodine  slightly  increase,  and  larger  quantities  of 
iodine  markedly  decrease  the  emission.  In  the  ease 
of  cadmium  iodide,  no  difference  appears  when  dry 
air  is  admitted  after  the  substance  has  been  main¬ 
tained  and  allowed  to  cool  in  a  vacuum,  whereas 
moisture  greatly  increases  the  emission. 

R.  A,  Morton. 

Origin  ol  magnetism  based  on  the  structure  of 
atoms.  K.  Honda  (Proe.  Imp.  Acad.  Tokyo,  1928, 
4,  12—1 5). — A  qualitative  discussion  of  the  author's 
theory  that  ferro-  and  para- magnetism  is  due  to 
nuclear  electrons,  whilst  diamagnetism  is  attributed 
to  the  outer,  or  optical,  electrons  of  the  atom.  Dia¬ 
magnetic  atoms  have  definite  magnetic  moments 
comparable  with  those  of  the  ferro-  or  para-magnetic 
atoms,  but  owing  to  their  large  angular  moments, 
tliev  cannot  be  magnetised.  In  the  latter  case,  it  is 

■v  w 

assumed  (after  Rutherford)  that  the  angular  moments 
of  protons  and  electrons  in  the  nucleus,  revolving  in 
opposite  directions,  almost  cancel  one  another,  whilst 
the  theory  of  the  gyroscope  is  applied  to  show  that 
in  the  former  case  a  diatomic  model  cannot  he 
magnetised  but  may  be  demagnetised. 

J.  Grant. 

Reflexion  of  positive  rays  by  a  platinum 
surface.  G.  E.  Read  (Physical  Rev.,  1928,  [ii],  31, 
629 — 633). — A  study  of  the  relative  amount  of  re¬ 
flexion  of  lithium  and  potassium  ions  at  a  platinum 
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surface  under  various  conditions,  and  of  the  angle 
distribution  of  the  reflected  rays. 

A.  A.  Elbridge. 

Revision  of  at.  wt.  of  uranium.  Analysis  of 
uranous  chloride.  0.  Honigschmib  and  W.  E. 
Schulz  (Z.  anorg.  Chem.,  1928,  170,  145 — 160). — By 
preparing  and  analysing  uranous  chloride  by  the 
methods  previously  used  for  the  bromide  (A.,  1914,  ii, 
6(32;  1916,  ii,  484)  the  value  of  the  ratio  UC14  :  4Ag 
has  been  found  to  be  0880524,  giving  238*14  for  the 
at.  wt.  of  uranium.  For  the  fused  chloride,  df  *s 
4*725.  11.  Cutiiill. 

Precision  measurements  in  radioactivity.  L. 
Bastings  (J.  ScL  lustre.,  1928,  5,  113 — 122). — The 
factors  introducing  error  into  gold-leaf  electrometer 
measurements  are  discussed.  An  experimental 
technique  and  a  gold-leaf  electrometer  are  described, 
by  means  of  which  results  can  be  obtained  consistent 
to  1  in  1000.  C.  W.  Gibby. 

(3-Rays  of  proto-actinium.  O.  Hahn  and  A.  von 
Grosse  (Z.  Physikj  1928,  48,  1 — 10). — The  absorption 
curves  for  the  secondary  (3-radiation  of  proto- 
actinium  have  been  measured  and  p,  the  absorption 
coefficient  in  aluminium,  is  found  to  be  .126  cm r1 
Comparison  of  the  curves  with  those  for  radio¬ 
actinium  suggests  that  the  (3-radiation  of  proto- 
actinium  is  not  due  to  impurity.  The  y -radiation 
which  accompanies  secondary  (Frays  was  detected. 
This  y -radiation  of  pro  to- actinium  is  found  to  be 
more  penetrating  than  the  [3 -rays  from  the  active 
precipitate  of  actinium.  W.  E.  Downey. 

Velocities  of  a-p  articles  from  radium- C, 
ihorium-C  and  -Ch  G.  H.  Briggs  (Proc.  Roy.  Soe., 
1928,  At  118, ^  549—557). — The  value  of  n9=3IV/E 
for  an  a -par  tide  from  radio  in -O  lias  been  redeter¬ 
mined,  the  apparatus  for  producing  the  magnetic 
deflexion  being  modified  (cf.  A.,  1927,  392,  393). 
From  the  value  found,  3-993 X  10s  e.m.u,,  and  the 
theoretical  value  of  EjM7  4814*8,  calculated  from 
recent  determinations  of  the  at.  wt.  of  helium  and  the 
value  of  the  Faraday,  taking  into  account  the  relativity 
correction  for  the  increase  in  mass  of  the  a-partiele, 
the  initial  velocity  of  a-particles  from  radium-0  is 
found  to  be  1*923  X  10°  cm, /sec.  The  values  found 
by  Rutherford  and  Robinson  were  //p=3*983x  103 
and  F=l*922x  109  (cf.  A.,  1914,  ii,  789).  The 
initial  velocities  of  a-particles  from  thorium-0  and 
*0'  are  found  to  be  1*705  X  10°  and  2*053  X  109  cm. /sec. 
respectively.  These  results  are  compared  with  those 
deduced  from  the  Geiger  relation  V^t=JcR}  and  found 
to  be  in  good  agreement.  A  table  is  given  showing 
the  velocities  of  cc-partieles  from  other  radioactive 
substances,  the  results  being  deduced  from  the  author's 
velocity  curve  for  a-particles  from  radium -0  (loc,  cii.) 
and  from  Geiger’s  determination  of  the  ranges  (Z. 
Physik,  1921,  8, 45).  L.  L.  Bircumshaw. 

Energy  stages  of  atoms  and  molecules  and 
their  relationship  to  chemical  union.  J.  Franck 
(lien,  1928,  61,  [J?],  445 — 459). — A  lecture. 

H.  Wren. 

Penetrating  radiation.  J.  Clay  (Proc.  K.  Akad, 
Wetensch.  Amsterdam,  1927,  30,  1116 — 1127), — 
Measurements  of  the  penetrating  or  ultra-y-radiation 


have  been  made  at  Bandoeng,  Java,  from  February  to 
July.  ^  There  appears  to  be  a  daily  variation  in 
intensity  with  a  minimum  at  about  8  a.m,,  which  is 
always  maintained,  although  the  average  value  for 
the  day  may  vary  with  the  season.  Absorption 
experiments  indicate  that  there  are  at  least  two 
different  kinds  of  rays,  with  possible  mass  absorption 
coefficients  of  17  X Kb3  cmr1  and  4  X  10~3  cm  r\  which 
are  greater  than  those  found  by  Millikan  and  Cameron 
(Physical  Rev.,  1926,  [ii],  28,  851).  The  wave¬ 
lengths  calculated  from  these  are  3  X  10~n  and 
0*8x10” 11  cm.,  respectively.  The  intensity  of  the 
radiation  appears  to  decrease  with  increasing  altitude 
at  first  and  then  to  increase.  A  penetrating  radiation 
was  also  observed  in  a  rock-salt  mine  in  Stassfurt. 

M.  8.  Burr, 

Non-appearance  of  the  recombination  lumines¬ 
cence  in  the  reaction  between  alkali  and  halogen 
atoms.  Y.  Konbbatjev  (Nature,  1928,  121,  571— 
572). — The  exciter  of  chemiluminescence  in  the 
reaction  between  alkali  atoms  and  halogens  is  con¬ 
sidered  to  he  a  molecule,  NaCF,  having  an  excess  of 
energy  and  existing  as  an  energy-rich  molecule  for  a 
sufficiently  long  time  to  meet  a  sodium  atom.  The 
curves  for  the  potential  energy  of  the  systems 
(M)(X)  and  (M+)(X“)  as  a  function  of  the  distance  r 
between  two  nuclei  intersect  at  a  point  rc  at  which 
the  valency  electron  of  the  metal  can  be  “  adiabatic  - 
ally  ”  transferred  to  the  halogen  atom.  The  mole¬ 
cule  M+X~  (MX*)  formed  in  this  way  from  the  neutral 
atoms  can  exist  for  a  comparatively  long  time  in  a 
high  vibrational  state.  The  energy  of  vibration  of 
such  a  molecule  can  be  increased  by  the  absorption 
of  the  temperature  radiation  to  a  quantity 
Q  where  Q  is  the  heat  of  reaction  M*f  X=MX, 

J  the  ionising  potential  of  the  cation,  and  E  the 
electron  affinity  of  the  anion;  in  the  chemilumines¬ 
cence  spectrum,  lines  the  excitation  energy  of  which 
exceeds  Q  do  in  fact  appear.  In  the  region  r<rc, 
spontaneous  transition  followed  by  emission  of  light 
may  be  expected,  but  visible  radiation  is  not  observed. 
Radiation  may  be  expected  in  recombination  of  one 
normal  and  one  excited  atom,  the  curves  (M')(X)  or 
(M)(X')  and  (M+)(X~)  of  which  do  not  intersect. 
The  curves  (K)(I)  and  (K+)(I“)  do  not  intersect, 
whereas  the  curves  (Na)(F)  and  (Na*)(I-)  intersect ; 
in  the  chemiluminescence  spectrum  of  the  former, 
but  not  the  fatter,  reaction,  a  large  continuous  hand 
is  observed.  A.  A.  Eldridge. 

Disappearance  of  gases  into  glass  under  the 
action  of  the  electric  discharge.  J.  Taylor 
(Nature,  1928,  121,  708 — 709). — In  experiments 
in  which  positive  ions  obtained  in  various  gases  at 
low  pressures  by  means  of  an  electrodeless  discharge 
were  pulled  out  by  an  electric  field  to  the  vails  of  a 
glass  bulb  immersed  in  molten  sodium  nitrate,  (a)  for 
hydrogen,  oxygen,  and  nitrogen  the  quantity  of  gas 
disappearing  is  directly  proportional  to  the  quantity 
of  electricity  transferred  through  the  glass  walls, 
(6)  for  hydrogen,  every  electron  charge  passed  involves 
the  disappearance  of  one  hydrogen  molecule,  (c)  for 
oxygen  and  nitrogen,  every  two  electron  charges 
passed  involve  the  disappearance  of  one  atom, 
(d)  for  helium,  no  disappearance  of  gas  occurred.  The 
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effect  is  not  an  accelerated  diffusion,  but  appears  to 
arise  from  an  electrolytic  decomposition  of  the  glass 
probably  resulting,  with  hydrogen,  in  the  formation 
of  water  which  penetrates  deeply  into  the  glass 
structure.  A,  A.  Elhihdoe. 

Energy  ol  the  helium  atom  and  of  the  positive 
ion  of  the  hydrogen  molecule.  B.  N.  Finkel- 
stein  and  G.  E.  Horowitz  (Z.  Physik,  1928,  48. 
118 — 122 ) , — Mathematical.  W.  E.  Downey. 

Statistical  theory  of  the  transition  between  two 
excited  states  of  an  atom.  K.  Bollert  (Z,  Physik, 
1928, 48, 98 — 1 10). — Theoretical,  W.  E,  Downey. 

Wave  mechanics  of  ? rotating  electrons.  J. 
Frenkel  (Z.  Physik,  1928747,  786— 803).— Mathem¬ 
atical  ,  An  extension  of  a  former  theory  (A.,  1926, 
773).  J.  W,  Smith. 

Wave  equations  of  the  electron.  0,  G.  Darwin 
(Proc,  Roy.  Soc.,  1928,  A,  118,  654— 680).— Mathem¬ 
atical.  Dirac's  recent  work  on  the  quantum  theory 
of  the  electron  (this  vol.,  344,  456)  is  discussed,  and 
his  system  is  treated  by  the  ordinary  methods  of  wave 
calculus  instead  of  by  the  non-commutative  alge¬ 
braical  methods.  The  relationship  of  his  equations 
to  previous  theories  is  considered,  and  it  is  shown  that 
Sehro dinger’s  equation  and  the  pair  of  equations 
derived  empirically  by  the  author  (cf.  A.,  1927,  916) 
are  successive  approximations  to  Dirac’s.  The 
equations  are  solved  for  the  motion  of  an  electron  in 
a  central  field,  and  are  shown  to  be  expressible  in 
terms  of  spherical  harmonics  and  to  lead  to  a  doublet 
structure  for  the  spectrum.  The  discussion  of  the 
radial  functions  is  shown  to  lead  exactly  to  the 
original  Sommerfeld  expression  for  the  energy  levels 
in  the  ease  of  hydrogen.  A  few  points  connected 
with  the  free  electron,  the  emission  of  radiation  from 
an  atom,  and  its  magnetic  moment  are  reviewed,  the 
rules  of  combinations  are  considered,  and  a  discussion 
of  the  Zeeman  effect  is  outlined. 

L.  L.  Bircttmshaw. 

Statistical  method  for  estimating  some  pro¬ 
perties  of  atoms  and  its  application  to  the  theory 
of  the  periodic  system  of  the  elements.  E. 
Fermi  (Z.  Physik,  1928,  48,  73— 70),— Theoretical 
The  electrons  in  heavy  atoms  may  be  considered  as  a 
kind  of  atmosphere,  and  their  distribution  round  the 
nucleus  may  bo  calculated  by  a  statistical  method. 

W,  E.  Downey. 

Anomalous  effective  cross-section  of  similar 
atoms  when  suffering  collisions  of  the  second 
kind.  W.  Sc  Him  (Z.  Physik,  1928,  48,  67—72).- 
Polemical  against  Orthmann  and  Pringsheim  (this 
vol.,  338)  and  von  Kcussler  (A,,  1927,  491). 

W,  E.  Downey, 

Change  of  wave-length  in  light  scattering, 
C.  V.  Raman  (Nature,  1928,  121,  619). 

Absorption  coefficients,  3EL  G.  de  Laszlo  (J. 
Physical  Chem.,  1928,  32,  503 — 506) , — A  summary  of 
the  methods  used  to  measure  absorption  coefficients 
of  solutions  and  pure  liquids.  L.  S,  Theobald. 

Absorption  spectra  of  formaldehyde  and 
carbon  monoxide  :  close  relationship  between 
these  two  molecules.  V.  Henri  and  8.  A.  Schou 
(Compt.  rend.,  1928,  186,  1050— 1052).— The  ultra¬ 


violet  absorption  spectrum  of  formaldehyde  corre¬ 
sponds  with  a  bivalent  molecule,  and  is  analogous  in 
many  respects  to  that  of  carbon  monoxide,  having  a 
system  of  triplets  with  the  same  intervals.  The 
inter -combination  absorption  bands  IST— 3P  occurring 
in  the  latter  correspond  with  the  resonance  rays  of  the 
bivalent  atoms.  J.  Grant. 

Arc  spectrum  of  Kasolo  nraninite.  J.  Ver- 
haeghe  (Bull.  Acad.  roy.  Belg.,  1928,  [v],  14,  18— 
30). — Crude  uraninite  may  be  utilised  to  give  a  con¬ 
tinuous  arc  spectrum  suitable  for  the  investigation 
of  absorption  spectra  in  the  ultra-violet.  Uraninite 
itself  is  insoluble  in  hydrochloric  acid,  whilst  the 
crust  of  secondary  minerals  dissolves  easily.  Arc 
spectra  obtained  with  the  solution  exhibit  the  com¬ 
plete  spectrum  of  lead,  whilst  only  the  more  persistent 
lines  (indicating  concentrations  between  the  limits 
0-001 — 2*0%)  are  recorded  for  iron,  cobalt,  nickel, 
molybdenum,  chromium,  manganese,  vanadium, 
titanium,  lanthanum,  magnesium.  The  following 
elements  can  be  present  only  in  traces,  since  only  1  c  raies 
ultimes  ”  were  detectable :  potassium,  strontium, 
caesium,  tungsten,  and  thorium.  The  proportion  of 
iridium  present  remains  doubtful  ft.  A.  Morton, 

Infra-red  absorption  spectra  of  acetylene, 
ethylene,  and  ethane.  A.  Levin  and  C.  F.  Meyer 
(J.  Opt.  Soc.  Amer.,  1928,  16,  137— 164).— The 
spectra  of  acetylene,  ethylene,  and  ethane  were 
investigated  between  2  and  15  g.  Each  gas  shows  a 
characteristic  type  of  structure  for  its  vibrational- 
rotational  bands.  The  three  main  absorption  regions 
of  acetylene  have  been  resolved  into  individual  lines 
which  are  alternately  intense  and  faint.  These  lines 
have  the  same  average  spacing  in  the  three  bands. 
The  two  minor  absorption  regions  of  acetylene  were 
also  investigated,  and  the  molecular  moment  of 
inertia  was  computed  from  the  spacing  of  the  fine 
structure  of  the  principal  bands.  The  value  is  in 
agreement  with  that  computed  from  the  classical 
theory  on  the  assumption  of  a  linear  molecular  model 
Seven  regions  of  absorption  were  investigated  for 
ethylene.  Two  were  resolved  into  individual  lines 
with  a  strong  Q  branch  present  in  one  case  and  absent 
in  the  other.  Four  of  the  remaining  regions  reveal 
“  envelopes  ”  of  an  identical  type,  characterised  by  a 
sharp  Q  branch  together  with  P  and  R  branches.  The 
bands  in  the  region  of  2*3  g  lack  Q  branches.  The 
main  absorption  regions  of  ethane  reveal  bands,  each 
consisting  of  a  single  succession  of  absorption  maxima. 

C.  J.  Smithells. 

Spectroscopic  criterion  for  the  benzenoid 
structure  in  some  types  of  triphenylmethane 
derivatives.  It.  0.  Gibbs  and  C,  V.  Shapiro  (Proc. 
Nat,  Acad.  Sen,  1928, 14, 251— 252).— It  is  shown  that 
in  every  case  where  the  benzenoid  structure  was  to  be 
expected  (with  one  exception),  the  absorption  spectra 
of  the  compounds  in  neutral  alcoholic  solution  include 
a  pair  of  bands  having  an  average  separation  of 
100  mm;1,  and  lying  in  the  region  between  frequency 
numbers  (mm;1)  3500  and  3700.  These  bands  are 
usually  weak,  and  are  sometimes  superimposed  on  the 
general  absorption.  The  average  molecular  absorp¬ 
tion  coefficient  for  these  bands  is  of  the  same  order 
of  magnitude  for  all  the  triphenylmethane  derivatives 
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studied.  This  observation  was  applied  to  coloured 
solutions,  and  confirmed  the  view  that  benzenoid 
or  lactonoid  derivatives  were  actually  present  in  the 
solutions  even  although  they  might  be  in  equilibrium 
with  qu inonoid  modifications,  p -Hydroxy triphenyh 
carbinol  was  studied  in  this  way,  together  with 
hydration  products  of  benzaurin  and  aurin  etc. 
There  is  one  exception — diehlorosulphonefluoran,  a 
colourless  compound,  known  to  bo  lactonoid  in 
structure,  which,  however,  gives  the  above  bands. 

A.  J.  Mee. 

New  diffuse  radiations.  Y.  Egcard  (Compt. 
rend.,  1928,  186,  1 1 07 — 1 109} . — An  attempt  is  made 
to  explain  the  new  diffuse  radiations  described  by 
Raman  (this  voL,  401)  on  the  basis  of  the  author’s 
theory  (this  vol.,  354),  as  the  optical  beats  due  to  the 
various  oscillation  frequencies  of  the  electric  moment 
of  the  molecules.  J.  Grant. 

Absorption  spectra  of  anthracene  derivatives. 
I.  E.  de  B.  Barnett,  J.  W.  Cook,  and  T.  E. 
Ellison  (J.C.S.,  1928, 885 — 890) . — Substitution  in  the 
m&so-positions  of  anthracene  has  very  little  effect  on 
the  spectrum  (in  alcohol),  which  is  merely  shifted 
as  a  whole,  but  is  independent  of  the  mass  of  the 
substituent.  Destruction  of  the  bridge  linking  by 
reduction  to  9  :  10-dihydroanthraeeno,  however, 
causes  the  spectrum  to  become  similar  to  that  of  ail 
alkyl  derivative  of  benzene.  Derivatives  of  Enthrone- 
in  which  tautomeric  change  is  impossible  owing  to 
replacement  of  the  methylene  hydrogen  atoms  of 
anthrone  by  11011-mobile  groups  give  a  eharaotericfcic 
absorption  curve.  As  would  be  expected  from 
considerations  of  transannular  tautomer  ism  (this  vol., 
52),  1  :  5- dichloroan throne  has  bands  of  both  the 
anthracene  type  and  the  Enthrone  typo.  It  is 
established  that  the  reactive  bromo -compound  of 
1 :  o-dicli  loro  -  9  -be  n  z  vl  anthracene  has  a  structure 

w 

corresponding  with  those  of  the  colourless  series  of 
compounds  derived  from  it,  but  it  is  not  possible  to 
decide  between  the  two  alternative  structures  for 
these  compounds  (cl.  loc .  ciL).  R.  Cothill. 

Optical  analogue  of  the  Compton  effect, 
0.  V,  Raman  and  K.  S.  Krishnan  (Nature,  1928, 121, 
711). — The  presence  in  the  light  scattered  by  fluids  of 
wave-lengths  differing  from  those  of  the  incident  light 
is  demonstrated.  It  is  suggested  that  an  incident 
quantum  of  radiation  may  be  scattered  by  the 
molecules  of  a  fluid  either  as  a  whole  or  in  part. 

A.  A.  Elbribge, 

o  Shape  and  intensities  of  infra-red  absorption 
limes,  JX  M.  Dennison  (Physical  Rev,,  1928,  [it], 
31,  503 — 51 9). —An  expression  for  the  shape  of  an 
infra-red  absorption  line  is  developed.  The  absorp- 
titin  coefficient  may  be  expressed  by  means  of  two 
damping  curves  involving  the  number  of  molecules 
per  unit  volume,  the  temperature,  and  the  effective 
diameter.  Formulae  are  derived  which  are  capable  of 
interpreting  the  absorption  lines  of  the  infra-red 
hydrogen  chloride  spectrum ;  the  value  10*8  X  1G~8  cm. 
ip  obtained  for  the  effective  diameter.  The  meaning 
°\  this  value  and  the  validity  of  the  assumptions  arc 
discussed.  The  effective  moving  charge  of  the 
hydrogen  chloride  molecule  is  (0*199)  X  4*77  x  I0~10 
v  K*u*  A.  A.  Eldridge, 


Changes  produced  in  the  absorption  bands  of 
certain  organic  fluorescent  dye  solutions  by 
alterations  of  concentration  and  temperature. 
W.  E.  Speas  (Physical  Rev.,  1928,  [ii],  31,  569— 
578). — Increase  in  concentration  of  solutions  of 
rhodamin  B  or  eosin  produces  the  same  general 
effect  on  the  absorption  bands  as  a  fall  of  temperature, 
and  vice  versa .  Increase  in  concentration  of  alcoholic 
rhodamin  B  causes  an  increase  in  the  absorption 
per  molecule  and  a  shift  of  the  bands  towards  the  red. 
Experiments  were  also  performed  with  fluorescein, 
u  rani  ii,  and  resorcinol-benzein.  A.  A.  Bldridge. 

Chemiluminescence  between  alkali  metal 
vapours  and  tin  halides.  M.  P6lAnyi  and  G, 
Schay  (Z.  Physik,  3.928,  47,  814 — 818). — Highly 
diluted  flames  of  alkali  metals  burning  in  stannic 
chloride,  bromide,  and  iodide  emit  intense  lumines¬ 
cence  and  continuous  bands.  The  bands  extend  from 
400  to  550  gp  with  potassium  and  stannic  chloride, 
from  405  to  540  gp  with  sodium  and  stannic  chloride, 
from  440  to  600  gg  with  sodium  and  stannic  bromide, 
and  from  500  to  62-0  gg  with  sodium  and  stannic 
iodide.  The  intensity  is  greatest  in  the  middle  of 
the  band  and  decreases  symmetrically  on  each  side. 
From  the  data  the  heats  of  formation  of  the  tetra¬ 
chloride  and  trichloride  of  tin  are  deduced.  The 
chemiluminescence  is  explained  by  supposing  a 
trihalide  to  be  first  formed  and  that  this  decomposes 
into  the  di-  and  tetra- halides  with  evolution  of  light 
energy.  J.  W.  Smith. 

Baud  spectrum  of  water  vapour.  II.  D. 
Jack  (Proc.  Roy.  Soe»,  1928,  A,  118,  647—654 ;  cf. 
A.,  1927,  80S). — The  water-vapour  band  X  3428  has 
been  measured  and  analysed.  Comparison  of  the 
term  differences  in  this  band  with  those  in  the  bands 
previously  analysed  shows  that  the  initial  terms  are 
the  same  for  the  bands  X  3428  and  X  3064,  and  the 
final  terms  are  the  same  for  the  bands  X  3428,  X  3122, 
and  X  2875.  This  is  in  agreement  with  the  scheme 
already  proposed  (loc.  ciL).  The  hand  X  3428  corre¬ 
sponds  with  the  transition  0 — ~>1  of  the  vibrational 
quantum  number.  Accurate  values  are  calculated 
for  the  moments  of  inertia  of  all  the  bands,  to 
replace  the  relative  values  previously  given.  The 
values  for  the  state  of  no  vibration  are  70'=  1*633  and 
1  *498  X  KH°  g.-cm.2,  whilst  the  corresponding 
nuclear  separations  are  r0'= 1*022  x  BP8  cm.  and 
r0"=0*979xlO~8  cm.  in  the  case  of  the  hydroxyl  ion. 

L.  L.  Bircxjmshaw. 

Variation  of  the  absorption  coefficients  of 
fluorite  and  quartz  with  temperature  in  the  short¬ 
wave  infra-red.  Q.  Rbinkobeb  and  H.  Kirch  b  (Z. 
Phvsik,  1928,  48,  205— 215).— The  absorption  co- 
efficients  of  fluorite  in  the  region  between  8g  and 
12*5  and  of  quartz  between  3  p.  and  6*5  p,  “were 
measured  at  a  series  of  wave-lengths  at  different 
temperatures  from  20°  to  the  temperature  of  liquid 
air.  The  curves  between  absorption  coefficient  and 
temperature  show  that  the  former  decreases  in  both 
eases  as  the  temperature  is  lowered.  Extrapolation 
indicates  that  at  the  absolute  zero  there  will  still  be 
some  absorption.  The  graph  connecting  wave-length 
and  the  ratio  of  the  absorption  coefficients  at  20° 
and  at  -180°  (this  being  used  instead  of  the  exact 
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temperature  coefficient)  is  drawn,  and  it  is  found  that 
for  fluorite  the  relationship  is  linear.  The  results 
agree  very  well  with  those  of  Rubens  and  Hertz.  For 
quarts  the  ratio  increases  rapidly  with  the  wave¬ 
length  as  this  approaches  the  chief  absorption  region, 
and  there  is  a  minimum  in  the  curve  between  3  \i  and 
7  [jl.  A.  J.  Mee. 

Widening  of  absorption  bands  with  pressure. 
M.  CJ.  Teves  (Z.  Physik,  1928,  48,  244— 258).— The 
effect  of  mixing  an  inert  foreign  gas  with  a  vapour  on 
the  absorption  spectrum  of  the  latter  was  investigated. 
The  vapours  used  were  benzene  and  o«  and  p- dichloro¬ 
benzene  (which  all  have  spectra  with  scries  of  sharp 
edges  showing  fine  structure  due  to  rotation)  and  the 
foreign  gas  was  nitrogen.  For  pressures  of  nitrogen 
up  to  10  atm.  the  broadening  of  the  rotation  lines 
was  in  accord  with  the  Lorentz  collision  damping 
theory.  At  higher  pressures,  however,  there  was  a 
displacement  as  well  as  broadening,  an  increase  of 
absorption  energy,  and  finally  appearance  of  new 
edges.  A  curve  is  given  showing  the  change  in  1/X  for 
given  pressures,  and  photographs  showing  the  spectrum 
of  benzene,  and  that  with  the  addition  of  nitrogen  at 
pressures  from  20  to  100  atm.  For  a  given  gas  added, 
there  is  a  proportionality  between  the  displacement 
of  the  lines  and  the  molecular  concentration.  Possible 
causes  of  the  broadening  of  the  lines  arc  discussed, 
including  the  Doppler  effect,  the  effect  of  molecules 
of  the  same  kind  on  one  another,  collision  damping 
(Lorentz  theory),  and,  in  detail,  the  Stark  effect  due  to 
molecular  fields.  There  appears  to  be  a  strong  analogy 
with  the  Stark  effect  for  atoms,  but  the  effect  is  of  a 
much  greater  order  of  magnitude.  The  appearance 
of  new  edges  is  analogous  to  the  appearance  of 
normally  forbidden  lines  in  the  Stark  effect.  A  direct 
connexion  of  the  displacement  with  the  polarisation 
is  not  found,  A.  J.  Mee. 

Measurement  of  spectral  photographs.  W. 
Hibschel  (Z,  Physik,  1928,  48,  293 — 294). — The 
spectral  photograph  is  measured  under  the  microscope 
by  means  of  a  photographed  scale.  A.  J.  Mee. 

Problem  of  the  normal  hydrogen  molecule  in 
the  new  quantum  mechanics.  S.  C.  Wang 
(Physical  Rev.,  1928,  [ii],  57 9 — 586) . — Theoretical . 
The  following  data  are  obtained  for  the  configuration 
corresponding  with  the  normal  hydrogen  molecule  ; 
heat  of  dissociation  3*76  volts,  moment  of  inertia 
4*59  X  HH1  g.  cm.2,  nuclear  vibration  frequency 
4900  cmr1  A.  A.  Eldridge.  ~ 

Connexion  between  positive  rays  and  the 
abrupt  change  of  potential  at  the  cathode  for  the 
thermal  emission  from  an  oxide  cathode. 
Method  of  obtaining  the  energy  of  emission.  G. 
Schmerwitz  (Z.  Physik,  1928.  48,  259 — 275).-— 
Experimental  details  are  given  for  the  determination 
of  the  positive-ray  current,  the  anode  current,  and  the 
abrupt  change  of  potential  at  the  cathode  for  a  tube 
with  a  cathode  coated  with  calcium  oxide.  The 
electron  stream  showed  no  relationship  with  the 
change  of  potential  at  the  cathode;  the  positive-rav 
current  showed  a  linear  relationship  with  it  for  high 
values,  but  at  about  2*4  volts  there  was  an  abrupt 
change  in  the  curve.  Below  rids  voltage  there  was 


practically  no  positive-ray  current.  In  high  vacua 
the  same  result  was  obtained,  the  value  being  inde¬ 
pendent  of  the  temperature,  and  thus  of  the  number 
of  electrons  emitted.  It  is  shown  that  this  critical 
voltage  is  the  equivalent  of  the  energy  of  emission  of 
the  electrons  from  the  calcium  oxide.  Similar  results 
were  obtained  with  barium  oxide  and  strontium 
oxide,  and  these  agree  with  the  values  obtained  by 
Spanner,  A.  J.  Mee. 

High-frequency  glow  discharge  in  hydrogen, 
E.  Hiedemann  (Ann.  Physik,  1928,  [iv],  85,  649— 
686).— Glow  discharges  excited  by  constant  waves  or 
modulated  constant  waves  show  a  much  sharper 
separation  of  the  various  phases  of  a  discharge  than 
those  excited  by  means  of  damped  waves  (i.e.,  a 
spark  coil  as  source).  A  characteristic  of  these  high- 
frequency  discharges  is  a  splitting  of  the  positive 
column,  with  the  formation  of  a  dark  space,  shortly 
before  the  disappearance  of  the  column.  Another 
characteristic  is  that  a  visible  glow  can  be  observed  at 
gas  pressures  of  0-001  mm.  Glass  fluorescence,  on 
the  other  hand,  is  observable  at  55  mm.  gas  pressure. 
The  discharge  in  hydrogen  has  been  quantitatively 
studied.  Under  certain  conditions  a  stratified  dis¬ 
charge  is  obtained.  The  potentials  between  the 
layers  under  various  conditions  show  relationships  to 
the  ionisation  potentials  of  the  hydrogen  molecule  and 
atom.  W,  E.  Downey. 

Dielectric  constants  and  magnetic  suscepti¬ 
bilities  in  the  new  quantum  mechanics.  III. 
Application  to  dia-  and  para-magnetism.  J.  H. 
Van  Vleck  (Physical  Rev.,  1928,  [ii],  31, 587—613).— 
Theoretical.  The  general  mathematical  theory  is 
modified.  It  is  admitted  that  Pauli’s  formula  for 
diamagnetic  susceptibility  can  be  applied  to  mole¬ 
cules  as  'well  as  to  atoms.  The  paramagnetism  of 
atoms  and  molecules  is  discussed.  The  experimental 
susceptibilities  of  oxygen  and  chlorine  dioxide  accord 
with  the  assumption  that  the  normal  states  are 
respectively  3S  and  2S  terms.  Calculation  of  the 
paramagnetic  susceptibility  of  nitric  oxide  gives 
a  value  in  agreement  (il‘5%)  with  the  experimental 
value  (cf.  A.,  1927,  609,  812).  A.  A.  Eldridge. 

Migration  of  ions  from  aqueous  solutions  into 
glass.  F.  Quittner  (Ann.  Physik,  1928,  [iv],  85, 
745 — 769).— The  migration  of  cations  from  metal  salt 
solutions  and  of  hydrogen  ions  from  acid  solutions 
into  four  Schott  glasses  at  52°  and  2— 6  X  105  volts /cm. 
field  strength  has  been  investigated.  The  percentage 
of  the  total  current  carried  by  alkali  metal  ions  is 
characteristic  for  the  various  glasses  and  rises  with 
increasing  concentration  of  the  solution  used  as 
anode.  Silver  ions  wander  the  most  freely,  whilst 
calcium,  barium,  zinc,  and  copper,  when  at  all, 
wander  only  feebly.  With  an  acid  solution  or  a 
barium  hydroxide  solution  as  anode,  the  current  for 
the  greater  part  is  due  to  hydrogen  ions. 

W.  E.  Downey. 

Molecular  and  atomic  volumes.  XVII. 
Volumes  and  magnetic  properties  of  solid 
cyanides.  W.  Eiltz  [with  W.  Eschweiler  and  A. 
Bodensiek]  (Z.  anorg.  Chem.,  1928,  170,  161—183: 
cf.  A.,  1927,  920). — The  volume  of  the  cyanide  radical 
in  both  simple  and  complex  cyanides  has  been  studied 
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with  the  aid  of  density  measurements  on  the  solid 
cyanides.  In  the  cyanides  of  the  univalent  metals, 
the  volume  is  20 — 24,  which  agrees  with  the  value  for 
the  zero  volume  derived  from  data  for  other  coin- 
pounds  containing  the  cyanide  radical,  and  is  taken 
as  the  normal  value;  in  the  cyanides  of  bivalent 
metals,  with  the  exception  of  nickel,  the  volume  is 
greater.  The  volume  in  the  double  cyanides  of 
potassium  decreases  with  increase  in  the  size  of  the 
complex,  ultimately  falling  beloiv  the  normal  figure. 
Replacement  of  the  metal  atom  in  the  complex  by  a 
metal  of  higher  at.  wt.  in  the  same  group  of  the 
periodic  system  causes  a  rise  in  the  volume  of  the 
cyanide  group,  and  also,  in  general,  in  the  solubility 
in  87 — 88%  alcohol.  Substitution  of  nickel  or  zinc 
for  the  potassium  usually  gives  rise  to  a  considerable 
expansion,  the  formation  of  these  cyanides  from  the 
component  simple  cyanides  'being  in  some  instances 
attended  by  an  increase  in  volume.  It  appears 
probable  here,  however,  that  polymerisation  plays 
some  part.  The  volume  of  the  cyanide  radical  in 
other  hydrated  complex  cyanides,  calculated  from 
existing  data,  is  nearly  normal.  Comparison  of  the 
molecular  volumes  of  a  few  fulminates  with  those  of 
the  corresponding  cyanides  shows  that  the  volume 
of  the  oxygen  is  here  less  than  the  zero  volume.  In 
the  thiocyanates,  on  the  other  hand,  the  sulphur 
appears  to  have  undergone  little,  if  any,  contraction. 
Measurements  of  the  magnetic  susceptibilities  of  the 
complex  potassium  cyanides  show  that,  in  accordance 
with  the  views  of  Welo  and  others,  a  complex  which 
contains  a  metal  atom  in  itself  paramagnetic  is  not 
paramagnetic  if  it  possesses  the-  inert  gas  configur* 
ation.  The  behaviour  of  these  cyanides  as  a  whole 
is  in  excellent  agreement  with  the  rule  suggested  by 
Sidgwick,  according  to  which  there  is  a  tendency  for 
the  formation  of  those  complexes  with  effective 
atomic  numbers  equal  to  the  atomic  numbers  of  the 
following  inert  gases.  In  a  few  instances,  however, 
ferromagnetic  metals  in  complexes  having  effective 
atomic  numbers  not  equal  to  the  atomic  numbers  of 
inert  gases  are  found  to  be  diamagnetic.  The  complex 
cyanides,  ZnM(CN)4  (yellow),  NiAu2(GN)4  (white), 
and  M2W(CN)8  (brown),  have  been  obtained  from 
the  corresponding  potassium  salts  by  precipitation. 

R.  Cuthill. 

Theory  of  the  birefringence  induced  by  flow  in 
fluids.  C.  ¥.  Raman  and  K.  S.  Krishnan  (Phil. 
Blag.,  1928,  [vii],  5,  769 — 783). — It  is  shown,  from 
the  results  of  Stokes,  that  the  tensions  and  pressures 
in  a  fluid  in  a  state  of  viscous  flow  are  such  as  to 
cause  the  orientation  of  elongated  molecules  so  that 
their  greatest  length  lies  in  the  direction  of  the  axis 
of  tension  and  their  shortest  length  along  the  axis  of 
pressure.  It  is  then  shown  that  the  orienting  tend¬ 
ency  is  opposed  by  the  thermal  agitation  of  the 
molecules  resulting  in  a  state  of  statistical  equilibrium 
determined  from  Boltzmann’s  principle.  The  optical 
anisotropy  of  the  molecules  combined  with  the 
orienting  tendency  is  claimed  to  give  rise  to  the 
birefringence  of  the  medium,  the  magnitude  of  which 
is  proportional  to  the  product  of  the  viscosity  and 
the  velocity  gradient.  This  proportionality  constant 
has  been  designated  the  Maxwell  constant  for  the 
liquid  and  has  been  expressed  in  terms  of  the  optical 


and  geometrical  anisotropy  of  the  molecule,  the 
refractive  index,  density,  and  mol.  wt.  of  the  liquid, 
and  Boltzmann’s  constant.  The  theory  has  been 
used  to  explain  satisfactorily  the  general  features  of 
the  phenomena  observed  from  the  published  results 
for  172  liquids  and  quantitative  values  of  the  Maxwell 
constant  have  been  determined.  A.  E.  Mitchell. 

Thermal  variation  of  magnetic  rotatory  power 
when  the  magnetisation  coefficient  is  positive 
and  independent  of  temperature.  H.  Ollxvier 
(Compt.  rend.,  1928,  186,  1001— 1003).— Paramag¬ 
netic  substances  may  be  classified  according  as  they 
obey  Curio’s,  Weiss’,  or  other  similar  laws,  or  have 
paramagnetism  independent  of  the  temperature, 
Becquerel  showed  that  according  to  Langevin’s 
theory  of  the  orientation  of  paramagnetic  atoms  in 
a  field,  paramagnetic  rotation  of  the  plane  of  polaris¬ 
ation  occurs,  which  is  proportional  to  the  coefficient 
of  mass  magnetisation.  Assuming  the  simple  additive 
law  expressing  this  in  terms  of  Ver  dot’s  constant,  the 
variation  in  magnetic  potential,  and  the  observed 
rotation,  it  is  shown  for  sodium  dichromate— a 
compound  shown  by  Weiss  and  Collet  (A.,  1926,  230, 
234}  to  have  a  constant  paramagnetism — that  Ver- 
dot’s  constant  (referred  to  unit  mass)  is  independent 
of  temperature  between  7°  and  61s.  A  solution  of 
iodine-free  zinc  iodide  {#  2*482)  was  found  preferable 
to  carbon  disulphide  as  a  comparison  substance.  It 
has  a  Verdet  constant  1*36  times  as  great  at  16°, 
using  yellow  or  mercury  green  light.  It  is  trans¬ 
parent  up  to  X  0*3  p.  J.  Grant. 

Production  of  optical  activity  by  circularly 
polarised  light.  H.  Z ocher  and  K,  Coper  (Z, 
physikal.  Chem.,  1928,  132,  313— 319).— By  the 
action  of  circularly  polarised  light  on  a  film  of  sensitive 
silver  chloride,  there  is  formed  colloidal  silver  which 
manifests  both  circular  dichroism  and  circular  double 
refraction.  The  curves  connecting  these  magnitudes 
with  the  frequency  of  the  light  are  similar  to  Those 
obtained  for  the  linear  anisotropy  of  the  sensitive 
chloride  (cf.  this  voh,  583).  R.  Cuthill. 

Refractivity  and  dispersivity  of  normal  satur¬ 
ated  monobasic  acids.  EL  I.  Waterman  and  8.  EL 
Bertram  (Ree.  trav,  chira,,  1928,  47,  576 — 577). — 
The  work  of  Nekrassov  (A.,  1927,  922)  is  cited  by 
the  authors  in  support  of  their  contention  that 
oscillations  occur  in  the  physical  constants  of  homo¬ 
logous  series  in  the  liquid  state.  They  maintain  that 
the  refraction  of  the  normal  monobasic  acids  shows 
alternation  in  the  liquid  state. 

W.  A.  Richardson. 

Anomalous  dispersion  of  ionised  gases.  IV. 
Anomalous  dispersion  of  hydrogen  ;  true 
intensity  ratio  of  the  hydrogen  lines  Ha  and 
A.  Carst  and  R.  Labenrtog  (Z.  Physik,  1928,  48, 
192 — 204), — Hydrogen  in  a  discharge  tube  was  highly 
ionised  by  passing  through  it  a  current  of  0*2—1 
amp. /cm.2,  and  the  anomalous  dispersion  of  the 
hydrogen  lines  Ha  and  was  photographed  and 
measured.  The  mean  of  the  measurements  gave  for 
the  ratio  of  the  number  of  dispersion  electrons  corre¬ 
sponding  with  the  two  lines  the  value  4*66.  Accord¬ 
ing  to  the  quantum  theory  dispersion  formula,  this 
ratio  should  be  equal  to  a  first  approximation  to  the 
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<#  strength/1  of  the  corresponding  quantum 

switch.  The  value  of  fJJ$  calculated  from  quantum 
mechanics  is  5*37.  The  difference  between  the 
experimental  value  for  the  ratio  and  that  obtained 
theoretically  is  beyond  the  range  of  experimental 
error,  and  can  be  explained  by  the  influence  of 
negative  dispersion.  The  probability  of  this  is  high 
because  of  the  strong  excitation.  When  corrected 
the  experimental  value  of  f*/f$  comes  to  bo  less  than 
5*91,  but  greater  than  4-66,  between  which  values 
lies  that  obtained  theoretically.  A.  J.  Mbe, 

Rectilinear  diameter  of  ethylene.  E.  Mathias, 
C.  A.  Crommeltn,  and  H.  G.  Watts  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1927,  30,  1054 — 1056}. — The 
densities  of  liquid  ethylene  and  its  saturated  vapour 
have  been  determined  between  —145*07°  and  7*98°, 
The  rectilinear  diameter  t/=0*22179 — 0*00061277^, 
where  i  is  the  temperature  on  the  centigrade  scale. 
The  critical  temperature  deduced  from  this  formula 
is  9*5°  and  the  critical  density  is  0*21597,  The 
critical  coefficient  3*524,  The  deviations 

of  the  observed  from  the  calculated  values  of  the 
rectilinear  diameter  may  exceed  1%.  In  the  neigh¬ 
bourhood  of  the  critical  point  the  curve  of  diameters 
is  slightly  concave,  and  at  lower  temperatures  convex 
to  the  temperature  axis.  M.  S.  Burr. 

Apparent  large  diameters  of  molecules  for 
deactivation  by  collision.  B.  Lewis  (Science, 
1927,  66,  331 — 332). — Tolman,  Yost,  and  Dickinson’s 
calculation  for  nitrogen  pentoxide  (A.,  1927,  604)  is 
erroneous.  Whilst  collisions  between  inactive  mole¬ 
cules  arc  not  considered  to  occur  any  more  frequently 
than  is  usual  in  the  kinetic  theory,  collisions  between 
active  and  inactive  molecules  which  cause  a  transfer 
of  energy  and  may  result  in  deactivation  occur  50 
to  66  times  as  often  as  required  by  the  kinetic  theory ; 
hence  the  apparent  abnormality  in  diameter  for 
deactivation  by  collision  can  be  accounted  for  by 
increased  numbers  of  collisions.  A.  A.  Eldbidge. 

Ionised  hydrogen  molecule.  A.  H.  Wilson 
(Proc,  Roy.  Soc.,  1928,  A,  118,  635— 647).— Mathem¬ 
atical.  The  ionised  hydrogen  molecule  is  repre¬ 
sented  by  a  system  which  is  a  particular  case  of  the 
three -body  problem .  Applying  Schro  dinger’s  method 
to  the  system,  a  wave  equation  is  obtained  which  is 
separable  in  elliptic  co-ordinates,  and  the  resulting 
differential  equations  can  be  solved  exactly.  The 
relations  between  the  differential  equations  defining 
the  system  are  discussed  and  values  obtained  for  the* 
energies  of  the  various  states.  The  unexpected  result 
appears  that  no  solution  is  in  general  possible ;  solu¬ 
tions  will  occur  only  for  certain  distances  apart  of 
the  nuclei.  It  seems  probable  that  these  states  are 
illusory,  and  that  there  are  no  positive  distances  of 
the  nuclei  which  give  states.  L.  L.  Bercumshaw. 

Simple  method  of  determining  the  orientation 
and  structure  of  crystals  with  X-t ays.  W *  E. 
Dawson  ('Phil.  Mag.,  1928,  [vii],  5,  756— 767).— An 
Y-ray  goniometer  has  been  devised  the  operation  of 
which  depends  on  the  observation  of  Weissenberg 
(Z,  Physik,  1924,  23,  229)  that  if  the  rotation  of  a 
crystal  be  accompanied  by  a  proportional  movement 
of  the  recording  film  the  angle  traversed  by  the 


crystal  between  successive  reflexions  may  be  obtained 
and  thus  sufficient  data  are  provided,  from  one 
photograph,  for  the  absolute  determination  of  the 
normal  to  each  set  of  atomic  reflecting  planes,  and 
hence  also  the  orientation  and  space-lattice  of  the 
crystal.  The  method  has  been  employed  for  the 
examination  of  aluminium  crystals  prepared  by  the 
method  of  Carpenter  (R.,  1926,  792).  The  results 
are  in  fair  agreement  with  those  of  Yoshida  and 
Tanaka  (A.,  1927,  95)  for  similar  crystals  except  that 
they  tend  to  show  that  in  such  crystals  the  orientation 
is  at  random  about  the  direction  of  stretching. 

A.  E.  Mitchell. 

Phosphorescence  of  calcium  tungstate  induced 
by  X-rays.  F.  E.  Swindells  (J.  Opt.  Soc.  Amer., 
1928,  16,  165 — 173). — The  rate  of  decay  of  a  very 
phosphorescent  sample  of  calcium  tungstate,  deter¬ 
mined  photographically,  was  found  to  fit  the  Bee- 
querel  equation,  /-*==&+&£,  from  30  sec.  to  5  min. 
after  exposure  to  X-rays.  The  phosphorescence  of 
this  sample  could  be  detected  after  50  hrs.  under 
conditions  when  the  phosphorescence  of  normal 
calcium  tungstate  disappeared  in  1  min.  The 
intensity  of  the  phosphorescence  was  found  to  be 
closely  proportional  to  the  product  of  the  intensity 
of  the  X-rays  and  the  time  of  exposure  up  to  a  limiting 
value,  beyond  which  there  was  a  negligible  increase. 

C.  J.  Smithells. 

X-Ray  examination  of  manganese  arsenide, 
iron  telluride,  nickel  stannide,  and  platinum 
stanni.de.  I.  Oftedal  (Z.  physikal.  Chem.,  1928, 
132,  20S — 216). — The  values  in  A.  of  a  and  c, 
respectively,  for  the  hexagonal  elementary  cells  of 
the  above  compounds  are :  manganese  arsenide, 
3*7164-0*003,  5*704+0*006 ;  platinum  stannide, 

4*103+0*003,  5*428+0*005 ;  iron  telluride,  3*800  + 
0*003,  5-653. +0*005;  nickel  stannide,  4*081+0*002, 
5-174  jl 0-003.  Er om  the  intensity  d ata ,  the  first  tw o 
definitely  appear  to  have  the  nickel  arsenide  structure, 
and  this  is  probably  so  with  the  other  two  as  well. 

R.  Gut  hill. 

Reflexion  of  X-rays  by  plane  surfaces.  H.  E. 
Stauss  (Physical  Rev.,  1928,  [ii],  31,  491 — 496). — 
Measurements  of  the  reflexion  of  molybdenum  Ka1 
radiation  by  plane  surfaces  of  glass  and  quartz,  and 
by  sputtered  films  of  nickel,  platinum,  and  silver 
suggest  that  the  densities  of  sputtered  films  of  nickel 
and  platinum  are  less  than  those  of  the  massive 
metals,  and  that  that  of  nickel  is  smaller  the  thinner 
is  the  film.  The  surface  density  of  quartz  appears 
to  be  less  than  the  average  density. 

A.  A.  Eldbidge. 

X-Ray  investigation  of  the  structure  of  some 
naphthalene  derivatives.  J.  M.  Robertson  (Proc. 
Roy.  Soc, 5  1928,  A,  118,  709— 727).— The  crystal 
structures  of  1:2:3:  4-tetrachloro-l  :  2  ;  3  :  4-tetra- 
liy d r on apht halene  and  of  1 : 2  :  3  :  4  :  5  :  S-hexachloro- 
1:2:3:  4- 1 etrahy dronaphthaleno  examined  by  the 
rotating  crystal  method  are  found  to  be  closely 
similar.  The  former  has  a  7*9,  h  10*3,  c  14*2  A.,  (3 
112°  40',  d  1*67 ;  the  latter  a  7*8,  h  12*3,  c  13*9  A., 
P  116°  14",  d  1*87.  The  lattices  are  monoclinic 
body-centred  with  four  asymmetric  molecules  in  the 
unit  cell,  and  the  most  probable  space-group  is  6+ 
This  involves  a  polar  molecule.  By  means  of  Bernal's 


method  of  interpretation,  indices  are  assigned  to  all 
the  reflexions.  Information  is  also  obtained  as  to 
the  approximate  location  of  the  halogen  atoms, 
which  virtu  ally  lie  on  a  different  type  of  lattice,  A 
qualitative  examination  and  comparison  of  the 
intensities  of  the  most  important  reflexions  indicate 
that  the  two  additional  substituted  chlorine  atoms  in 
the  hexachlorotetrahydronaphthaiene  must  lie  some¬ 
where  beneath  the  other  halogens  when  the  structure 
is  viewed  along  the  c  axis.  The  facts  arc  accounted 
for  if  it  is  assumed  that  the  long  axis  of  the  molecule 
coincides  with  the  c  axis  of  the  crystal.  The  intensity 
distribution  in  the  higher  orders  of  certain  planes 
requires  an  almost  flat  carbon  ring,  as  in  the  graphite 
structure.  L.  L.  Biroumsiiaw. 


The  molecules  themselves  simulate  tetragonal  sym¬ 
metry.  There  are  two  possible  types  of  structure, 
which  are  illustrated.  Pentamethylbromoethane 
forms  needle -like  crystals  very  similar  to  those  of 
the  tetramethyl  compound.  The  orthorhombic  cell 
has  a  21*35,  b  10*77,  c  7*84  A.,  d  0*85;  it  may  be 
divided  into  two  pseudo-tetragonal  parts,  the  arrange¬ 
ment  of  molecules  in  each  resembling  that  in  the 
unit  cell  of  dibromotetramethylethane.  The  space- 
group  is  Cfc.  L.  L.  Birqumshaw, 

Theory  of  absorption  and  dispersion  in  X-ray 
spectra.  R.  de  L,  Kronig  and  H.  A.  Kramers 
(Z.  Physik,  1928,  48,  174 — 179), — An  explanation  is 
put  forward  for  the  fact  that  the  effective  number  of 
oscillators  that  must  be  associated  with  continuous 


X-Ray  study  of  some  simple  ethane  derivatives. 
I.  and  II.  (Miss)  K.  Yardley  (Proc.  Roy,  Soc. 
1928,  A,  118,  449 — 484,  485—497).—!.  A  detailed 
investigation  has  been  made  of  crystals  of  hexaehloro- 
ethane,  hexabromoethane,  tetrachlorodibromoethane 
(two  forms),  pentabromofluoroethane,  trichlorotri- 
bromoethane,  and  s-Py-tctrabromo-n-butane  (two 
unstable  orthorhombic  forms,  one  obtained  below  0°). 
These  substances  form  an  isomorphous  series,  crystall¬ 
ising  in  the  space-group  Q)f,  Hex achlor o ethane 
has  a  :  b  :  c= 1*1350  :  1  :  0*6302  ;  hexabromoethane 
a  :  b  :  c  ==1-1278  :  1  :  0*6270 ;  tetraehlorodibromo- 
ethane  (symmetrical form),  a  :  b  :  c=  1*1308 : 1  :  0*6270 ; 

(asymmetrical  form),  a  :  b  :  c=T  1220  :  1  :  0*6288 ; 

pentabromofluoroethane,  a  :  b  :  c=  1*1012  :  1  :  0*6098 ; 

triclilorotribromoe thane,  a  :  b  :  c= 1*1270  :  1  :  0*6262 ; 

tetrabromobutane  (low-temperature  form),  a  :  h  :  c= 
1*073  :  1  :  0*601 ;  (ordinary  temperature  form), 
a:  b  :  c— 1*1206  :  1  :  0*6296.  There  are  four  mole¬ 
cules  in  the  unit  cell,  each  possessing  a  plane  of 
symmetry  parallel  to  (010).  Tills  plane  passes 
through  the  two  carbon  atoms  and  two  of  the  halogen 
atoms  (or  the  two  methyl  groups  in  the  case  of 
tetrabromobutane),  with  the  other  four  halogen 
atoms  arranged  in  pairs  on  either  side.  In  the  case 
of  hcxachloro-  and  hexahromo -ethane,  and  probably 
the  tetrabromobutane,  the  molecules  also  possess  a 
pseudo-centre  which  produces  additional  halvings 
not  expected  from  space-group  considerations.  The 
symmetry  of  the  carbon  valencies  is  deduced  from 
the  molecular  symmetry  and  it  is  shown  that  the 
carbon  atom  possesses  two  A  and  two  R  valencies, 
possibly  identical  with  the  two  (2,  1)  and  two  (2,  2) 
electrons  in  the  outer  group  of  neutral  carbon.  Com¬ 
posite  F  curves  obtained  for  hexachloro-  and  hexa- 
broino -ethane  are  compared  with  Hartree’s  curves 
for  Oh  and  C+  +  **  (cf.  A.,  1925,  ii,  735).  The  formula 
of  both  forms  of  tetrachlorodibromoethane  appears 
to  be  CCl3*CClBr2. 

IF.  Tetrabromobutane  possesses  a  stable  tetragonal 
form  which  bears  no  apparent  resemblance  to  the 
two  forms  described  above,  and  has  a  8*80 6,  c  11*27  A., 
d  ^ *818.  The  unit  cell  probably  contains  four  mole¬ 
cules  in  face-centred  positions.  Dibromotetramethyl¬ 
ethane  (Sy-dibromodiisopropyl)  forms  needle-like 
tetragonal  crystals  having  a  :  c=  1  :  0*7798  and  A  1*811. 
Liiere  are  four  molecules  in  the  unit  cell  occupying 
approximately  face-centred  positions,  and  possessing 
cither  a  plane  or  dyad  axis  of  symmetry  or  both. 


absorption  bands  in  the  case  of  X-rays  in  order  to 
give  the  observed  dispersion  and  absorption,  is 
different  from  the  number  of  electrons  in  the  shell 
associated  with  the  particular  absorption  band  con¬ 
cerned.  In  particular,  the  ease  of  the  X- ban  cl  is 
considered,  and  it  is  shown  why  the  effective  number 
of  oscillators  is  less  than  2.  A.  J.  Mee. 

[Crystal  structures  of]  diselenides  of  iron, 
cobalt,  and  nickel.  W.  F.  de  Jong  and  H.  W.  Y. 
Willems  (Z.  anorg.  Chem.,  1928,  170,  241 — 245). — 
The  compounds  NiSeg  and  CoSe2  have  been  prepared 
by  heating  the  monoselenides  in  a  vacuum  with 
selenium ;  it  has  not  been  possible  to  obtain  the 
corresponding  iron  salt.  In  each  case  the  structure 
is  shown  by  the  X-ray  diagram  to  be  of  the  iron 
pyrites  type  (A.,  1927,  502),  the  length  of  the  basal 
edge,  the  calculated  density,  and  the  distance  apart 
of  the  atomic  centres  being  5*854^0*003  A.,  7*18, 
and  2*41  A.,  respectively,  for  the  cobalt  compound, 
and  6*022 ±0*003  A.,  6*69,  and  2*47  A.  for  the  nickel 
compound.  R.  Cuthill. 

Hexahydrated  double  sulphates  containing1 
thallium.  A.  E.  H.  Tutton  (Proc.  Roy.  Soc,,  1928, 
A,  118,  367—392 ;  cf.  A.,  1925,  ii,  749).— A  com¬ 
plete  goniometrical  measurement  and  a  full  optical 
and  volume  investigation  have  been  made  of  perfect 
crystals  of  thallium  magnesium,  thallium  ferrous, 
thallium  manganese,  and  thallium  copper  sulphates. 
All  these  crystallise  in  the  holohedral  class  of  the 
monoelinie  system.  For  thallium  magnesium  sul¬ 
phate,  a  :  b  :  c=0*7442  :  1  :  0*5000,  P— 106°  30' ;  for 
thallium  ferrous  sulphate,  a  :  b  :  c=0*7427  :  1  :  0*4999, 
p=l06°  16' ;  for  thallium  manganese  sulphate, 

a:b:  c= 0*7454  :  1  :  0*4964,  p=106°  22' ;  for  thallium 
copper  sulphate,  a  :  b  :  c=0*7490  :  1  :  0*5033,  (J=105° 
33'.  The  results  are  in  line  with  those  previously 
obtained  for  the  corresponding  zinc,  nickel,  and 
cobalt  thallium  sulphates.  Thallium  docs  not  entrop- 
ically  replace  the  alkali  metals  potassium,  rubidium, 
caesium,  or  the  ammonium  group,  but  the  thallium 
salts  are  very  nearly  isostructural  with  the  analogous 
ammonium  and  rubidium  salts.  One  outstanding 
difference  is  shown,  he.,  a  very  much  higher  optical 
refraction  and  spectral  dispersion.  Attention  is 
directed  to  the  remarkably  small  effect  on  the  crystal 
form  and  properties  of  interchanging  the  M-xnetals, 
in  comparison  with  the  marked  determinative  effect 
exerted  by  interchange  of  the  five  R- bases. 

L.  L.  Bircumshaw. 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


575 


Hexahydrated  douJble  selenates  containing 
thallium.  Completion  of  the  thallium  salts  and 
of  the  whole  monoclinic  series,  A.  E.  H.  Tutton 
(Proo.  Roy.  Soc.,  1928,  A,  118,  393—426;  cf.  pre¬ 
ceding  abstract) —A  full  crystallographic  investig¬ 
ation  lias  been  made  of  a  series  of  double  selenates, 
R2M(Se04)2,6H20>  containing  thallium  as  the  R-mctal, 
and  magnesium,  ferrous  iron,  nickel,  cobalt,  man- 
ganese,  copper,  or  zinc  as  the  M- metal.  The  iron 
salt  has  not  previously  been  described,  probably 
owing  to  the  fact  that  iron  reduces  sclenic  acid  directly 
to  selenium.  Pure  ferrous  sdenate  may  bo  prepared 
by  the  action  of  dilute  selenio  acid  on  ferrous  sulphide, 
and  very  pale  green  crystals  of  thallium  ferrous 
sdenate  are  obtained  on  evaporating  excess  of  ferrous 
selenate  solution  with  thallium  selenate  solution 
under  reduced  pressure.  For  thallium  magnesium 
selenate,  a  :  h  :  c=0*74S5  :  1  :  0*4993,  (3=105°  36' ; 
for  thallium  nickel  selenate,  a:b:  c=0*7456  ;  1  ;  0*5019, 
(3=105°  36' ;  for  thallium  cobalt  selenate,  a  :  b  :  c— 
0*7463  :  1  :  0-5021,  (3=105°  40' ;  for  thallium  ferrous 
selenate,  a  :  b  :  e= 0*7445  :  1  :  0*5011,  (3=105°  27' ; 
for  thallium  manganese  selenate,  a :  h  :  c— 
0*7463  :  1  : 04993,  p=105°  29';  for  thallium  copper 
selenate,  a  :  h  :  c=0*7531  :  1  :  0*5048,  (3=104°  59f. 

The  results  obtained  are  in  every  respect  analogous 
to  those  for  the  double  sulphates  containing  thallium. 
The  replacement  of  sulphur  by  selenium  causes  all  the 
constants  to  be  slightly  shifted,  and  the  relations  of 
the  thallium  double  selenates  to  the  double  selen¬ 
ates  containing  potassium,  rubidium,  c&sium,  and 
ammonium  are  almost  exactly  the  same  as  in  the 
case  of  the  double  sulphates.  The  thallium  double 
selenates  arc  distinguished  by  exceptionally  high 
refractive  indices  and  molecular  refractions,  the 
maximum  index  of  refraction  in  some  cases  exceeding 
that  of  the  very  highly  refractive  monobromo- 
naphthalene.  L.  L,  Bircumshaw. 

Longitudinal  thermomagnetic  potential  differ¬ 
ence  in  a  bismuth  crystal.  C,  W.  Heaps  (Physical 
Rev.,  1928,  [ii],  31,  648 — 652 ) . — The  results  suggest 
that  a  magnetic  field  produces  a  structural  change 
in  the  atomic  system  of  bismuth,  the  change  in  the 
direction  normal  to  the  field  differing  from  that 
parallel  to  it.  A.  A.  Eldridge. 

Interpretation  of  the  paramagnetism  of  the 
iron  group.  O.  Laporte  (Z.  Physik,  1928,  47, 
761—769). — The  magneton  numbers  of  the  iron 
group,  calculated  from  purely  spectrographic  data 
by  moans  of  the  relative  doublet  formula  in  the 
manner  described  by  Laporte  and  Sommerfeld  (A., 
1.927,  SB),  do  not  agree  with  the  observed  values. 
The  same  effect  is  also  shown  by  the  rare  earths. 
Possible  explanations  of  these  *  discrepancies  are 
discussed.  J.  W.  Smith. 

Theory  of  Heusler’s  alloy.  A.  Kussmann  and 
B,  Scharxow  (Z.  Physik,  1928,  47,  770— 785).— It 
is  shown  on  metallographies  grounds  that  Richarz* 
theory  of  the  Heusler  alloy  anomalies  is  untenable. 
The  author  describes  experiments  which  indicate 
that  the  anomalies  can  be  traced  to  a  phase  change 
occurring  in  the  neighbourhood  of  130°. 

J.  W.  Smith. 


Calculation  of  the  rotatory  power  of  quartz. 
K,  de  Mallemann  (Oomph  rend.,  1928,  186,  1046— 
1048)— The  experimental  results  of  Ze  (this  voL, 
352)  are  used  to  deduce  the  value  of  the  molecular 
anisotropy  which  figures  in  the  author's  expression 
for  the  rotatory  power  (A.,  1927,  610),  A  value  of 
30°/ mm.  was  obtained  for  quartz  at  X  0*546  u  (ob¬ 
served  value  25*5°/mm.).  The  agreement  is  con¬ 
sidered  satisfactory  in  view  of  the  indirect  method 
employed  and  the  low  experimental  accuracy.  It  is 
improved  if  allowance  is  made  for  the  slight  inclin¬ 
ation  of  the  plane  of  principal  molecular  axes  with 
respect  to  the  ternary  crystal  axis,  the  existence  of 
which  is  indicated  by  the  work  of  Ze  and  of  Bragg. 

J,  Grant. 

Transmission  and  reflexion  of  gold  and  silver 
films.  W.  V.  Houston  and  G.  Moore  (J.  Opt.  Soc. 
Amcr.,  1928,  16,  1 7 4 — 176) . — Measurements  of  the 
reflecting  power  and  transmission  of  sputtered  films 
of  gold  and  silver  as  a  function  of  the  wave-length 
and  thickness  were  made  to  determine  the  most 
suitable  coating  for  the  mirrors  of  interferometers, 
Between  5000  and  6000  A.  gold  and  silver  are  equally 
good.  Above  6000  A.  gold  is  superior,  since  for  the 
same  reflecting  power  the  transmission  is  higher. 
Below  5000  A.  silver  is  much  superior  to  gold. 

0.  J.  Smithells. 

Quick  and  slow  decay  of  luminescence  of 
phosphors  of  various  types  of  atoms.  H.  Moser 
(Ann.  Physik,  1928,  [iv],  85,  687—' 710).— With  oxide 
phosphors  the  quick  decay  outweighs  the  slow  decay, 
but  with  selenide  phosphors  the  reverse  is  the  case. 
Sulphide  phosphors,  in  general,  show  both  processes 
equally  strongly.  The  total  emission  shows  a  strong 
increase  from  oxygen,  sulphur,  to  selenium  as  generic 
atoms  and  calcium,  strontium,  to  barium  as  alkaline- 
earth  atoms.  W.  E.  Downey. 

Deformation,  rupture,  and  hardening  of 
crystals.  M.  POlanyx  (Naturwiss.,  1928,  17,  285 — 
294). — See  this  vol.,  9. 

Magnetic  susceptibility  of  aluminium.  C. 
Cheyeneatj  (Compt.  rend.,  1928,  186,  1102 — 1104). — 
Very  small  amounts  of  iron  alloyed  with  aluminium 
have  very  little  effect  on  its  magnetic  properties,  and 
these  effects  follow  no  simple  rule,  as  the  iron  behaves 
differently  according  as  it  is  present  in  the  metallic 
or  ionic  state.  Iron-free  aluminium  should  be  para¬ 
magnetic  and  should  have  a  susceptibility  near  that 
obtained  for  Hoope's  “  extra-pure  ”  aluminium 
(A!  99*87%,  Fe  0*06%),  viz.,  +0*58.  J.  Grant. 

Electrical  resistance  of  titanium  and  zirconium 
at  low  temperatures.  P.  Clausing  and  G.  Moubis 
(Physica,  1927,  7,  245 — 250 ;  Ghem.  Zentr.,  1927,  ii, 
2649).— With  titanium  and  zirconium  at  70—273° 
Ads.,  the  dependence  of  electrical  resistance  on  tem¬ 
perature  is  normal  (cf.  Koenigsberger  and  Schilling, 
A.,  1910,  ii,  481).  The  specific  resistance  at  273"  is 
0*80  X  KH  and  0*41  x  10+  respectively,  and  the  tem¬ 
perature  coefficient  0*00469  and  0*00438. 

A.  A.  Eldridge, 

Dielectric  constants  of  dilute  solutions  of  polar 
liquids  in  non-polar  solvents.  J.  D.  Stranathax 
(Physical  Rev.,  1928,  [ii],  31,  653— 671).— Dielectric 
constants  and  densities  have  been  determined  at  10" 
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intervals  between  f.  p,  and  b.  p.  for  dilute  solutions 
of  methyl,  ethyl,  propyl,  and  amyl  alcohols  in  benz¬ 
ene,  and  methyl  alcohol  in  carbon  tetrachloride. 
The  electric  moments  are  independent  of  temper¬ 
ature,  being  respectively  1-64,  1*74,  1*75,  and  L62x 
Kb18  for  benzene  solutions,  in  agreement  with  Debye’s 
theory,  and  in  contrast  with  results  for  the  pure 
liquid  alcohols.  A,  A.  Eld  ridge. 

Magnetic  susceptibility  of  solutions,  J.  J, 
Weigle  (Physical  Rev.,  1928,  [ii],  31,  676 — 679). — 
When  a  solution  of  ions  of  different  magnetic  sus¬ 
ceptibilities  is  placed  in  a  magnetic  field,  an  almost 
imperceptible  difference  exists  between  the  concen¬ 
trations  of  the  solute  in  and  outside  of  the  field, 

A.  A.  Eldridqe, 

Wave  mechanical  theory  of  metallic  con-* 
duct  ion.  J.  Frenkel  (Z.  Physik,  1928,  47,  819 — 
834). — Mathematical.  J,  W.  Smith. 

Dispersion  by  hydrogen-like  atoms  in  undul- 
atory  mechanics.  R.  Podolsky  (Ffoc,  Mat*  Acad* 
Sci.,  1928,  14,  253 — 257). — Schrodingeris  theory  of 
dispersion  is  applied  to  the  case  of  atomic  hydrogen, 
terms  of  the  order  of  relativistic  correction  being 
omitted.  The  wave-equation  is  obtained  by  the 
operational  method  of  Schrodinger  and  Eekart,  as 
extended  by  Epstein.  Formulae  are  developed  giving 
a  result  for  the  dielectric  constant  in  exact  agreement 
with  that  obtained  by  Yan  Vleck,  Epstein,  and 
Pauling.  Values  for  the  refractive  index  obtained, 
however,  do  not  agree  very  well  with  the  experi¬ 
mental  value  of  Longer,  but  this  may  be  due  to 
experimental  difficulties.  J,  Mee. 

Anomalous  dispersion  of  gases  in  the  excited 
state.  I.  Dispersion  formula  of  the  quantum 
theory.  R,  Ladenburg.  II.  Anomalous  dis¬ 
persion  in  excited  neon.  III.  Transition 
probability  and  density  of  excited  atoms  in  neon  ; 
statistical  equilibrium  in  the  positive  column. 
H.  Koffermann  and  R.  Ladenburg  (Z.  Physik, 
1928,  48,  16—25,  23—50,  51— 61).— I.  Theoretical 
The  connexion  between  the  dispersion  formula  of  the 
classical  theory  and  that  of  the  quantum  theory  is 
discussed  with  a  view  experimentally  to  prove  the 
latter. 

II.  Anomalous  dispersion  of  light  passed  through 
the  positive  column  of  a  neon  discharge  tube  lias  been 
detected  in  the  region  of  19  lines  in  the  orange. 
'The  dispersion  increases  with  increase  of  current 
strength  up  to  30  mm.  The  effect  of  pressure,  above 
13  mm.  of  mercury,  is  to  cause  the  anomalous  dis¬ 
persion  to  decrease. 

III.  A  theoretical  discussion  of  the  results  obtained 
in  the  experiments  described  in  the  previous  paper. 

W.  E.  Downey* 

Latent  heat  of  vaporisation  as  a  function  of 
temperature.  R.  M.  Winter  (J.  Physical  Chem., 
LJ28,  32,  576 — 582). — The  variation  with  temper- 
a  lure  of  the  total  latent  heat  of  vaporisation  is 
expressed  by  the  relation  (l — TfTJf**  for  the 

22  liquids  examined.  The  values  of  a  constant 
iof  each  liquid,  were  found  graphically  from  the  data 

Mills  (A.,  1909,  ii,  861),  as  well  as  those  of  Tc 
ar?  ln  I°°d  agreement  with  observed  values. 
Elimination  of  the  term  1 \—TjTc  from  the  above 


relation  and  from  the  relationships  found  by  Sugden 
for  temperature,  density,  and  surface  tension  (A., 

1927,  920)  gives  y= constant XX3,  and  x=constantX 

(D—d)m}  where  D  and  d  are  the  densities  of  liquid 
and  vapour,  respectively.  L.  S.  Theobald. 

F.  p.  and  density  of  pure  hydrogen  peroxide. 
A.  C.  Gothbertson,  G.  L*  Matheson,  and  0.  Maas 
(J.  Amer.  Chem.  Soe.,  1928,  50,  1120 — 1121).— The 
m.  p.  is  —0*89° ;  the  liquid  has  a  great  tendency  to 
supercool  and  must  be  kept  within  0*1°  below  the 
m,  p,  and  continuously  stirred.  For  the  pure  per¬ 
oxide,  d°  is  14649;  for  solutions  containing  A%  by 
weight  of  peroxide  <2=0*9486+0*0051 634 ,  provided 
A  is  95  or  more.  S.  K.  Tweedy. 

Measurement  of  the  true  specific  heats  of  nickel 
by  a  direct  electrical  method,  (Mme.)  G.  Lapp 
(Compt.  rend.,  1928,  186,  1104— 1106).— 1 The  specific 
heats  of  pure  Mond  nickel  wire  have  been  measured 
between  —175°  and  460s  by  determinations  of  its 
variations  in  temperature  when  placed  in  a  medium 
at  the  required  temperature,  and  heated  for  a  known 
period  by  a  measured  amount  of  electrical  energy. 
The  specific  heat  increases  with  temperature  up  to 
the  Curie  point  {357*6°),  falls  between  353*5°  and 
360*2°,  and  then  increases  slowly  in  the  paramagnetic 
region.  «T.  Grant* 

Anomalous  dispersion  in  thallium  vapour. 
V.  K.  Prokovjev  and  Y.  N.  Soloviev  (Z.  Physik, 

1928,  48,  276 — 285). — The  anomalous  dispersion  of 
thallium  vapour  was  investigated  in  the  neighbour¬ 
hood  of  the  lines  3776  and  5353,  at  different  temper¬ 
atures,  from  892°  to  1107°*  It  is  found  that  the 
ratio  of  the  number  of  dispersion  centres  for  these 
lines  varies  with  the  temperature  according  to  the 
Boltzmann  law.  From  this  it  is  shown  that  the 
probabilities  of  the  spontaneous  transitions  2 s  — >  2px 
and  2s— >2%  (Pasehen-Gotze  notation)  are  equal 

A.  J.  Mee* 

Thermal  conductivities  of  oxygen  and  nitrogen. 
H.  Gregory  and  S.  Marshall  (Proc.  Roy*  Soe,, 
1928,  A,  118,  594 — 607). — The  thermal  conductivities 
of  oxygen  and  nitrogen  at  0°  have  been  measured, 
with  the  object  of  confirming  the  result  obtained  by 
Gregory  and  Archer  for  air  {A.,  1926,  231),  a  wide 
discrepancy  existing  among  the  values  obtained  for 
this  gas  by  various  observers.  The  apparatus  used 
was  the  vertical  compensated  hot-wire  type  previously 
employed  for  determining  the  thermal  conductivity 
of  carbon  dioxide  (A.,  1927,  403).  From  the  curves 
obtained  by  plotting  absolute  thermal  conductivities 
against  corresponding  mean  gas  temperatures,  it  is 
found  that  A0=5*S9x  10~5  and.  5*80  X 10“ 5  g.-cal. 
cm  r1  seer1  degr1  for  oxygen  and  nitrogen  respectively. 
The  temperature  coefficients  of  thermal  conductivity, 
deduced  from  the  slopes  of  the  curves,  are  0*00289 
and  0*00293  for  oxygen  and  nitrogen,  respectively. 
The  results  are  consistent  with  those  of  Gregory  and 
Archer  for  air  at  0°.  L.  L.  Bircijmshaw. 

Farachor  and  chemical  constitution,  IX, 
Boron  compounds.  J.  J.  Etridge  and  8.  Sugden 
(J.C.S.,  1928,  989—992 ;  cl.  this  voL,  416).— Deter¬ 
minations  of  the  density  and  surface  tension  of  methyl 
and  ethyl  borates  between  15°  and  60  ,  taken  with 
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Mills  and  Robinson’s  data  for  boron  trichloride  (A., 

1927,  927},  give  a  value  of  164  for  the  paraclior  of 

boron.  Methyl  alcohol  and  methyl  borate  form  a 
mixture  of  maximum  vapour  pressure,  with  b.  p.  55°, 
and  containing  30%  of  the  ester.  R.  Outhill. 

Coefficient  of  expansion  of  bromoform.  A. 
Sherman  and  J.  Sherman  (J.  Amor.  Chem.  Soc., 

1928,  50,  1119 — 1120)— The  specific  volume  of 
bromoform,  m.  p.  1-1*,  between  9°  and  50°  is  given 
by  0-24204  [l+0-00090411(^7-7)+0*066766(l~7*72)]. 

S,  K.  Tweedy. 

Physical  constants  of  bromoform.  H.  Buh- 
mann  (Arch,  Pharm.,  1928,  266,  123 — 125). — Pure 
bromoform  has  df  2*9000,  b.  p.  146*3°/760  mm., 
setting-point,  +7*4°;  another  sample  had  b.  p. 
147*2°/760  mm.  When  the  latter  was  mixed  with 
1%  of  alcohol  0-7942}  the  mixture  had  setting- 
point  +5*4°,  b.  p.  146*6°.  This  sample  fulfils  the 
requirements  of  the  German  pharmacopoeia,  but  the 
method  given  there  for  testing  bromoform  is  unsatis¬ 
factory,  In  determining  the  proportions  volatile 
between  the  prescribed  limits  a  Schantz  apparatus 
should  be  used.  W.  A.  Silvester. 

Connexion  between  the  coefficient  of  expansion 
and  the  coefficient  of  compressibility  of  liquids. 
V.  S.  Vrkljan  (Z.  Pfaysik,  1928,  48,  111 — 117 ;  sec 
also  A.,  1926,  786 ;  1927,  1 03 ) . — Theoretical . 

W.  E,  Downey. 

Viscosity  of  mercury.  S.  Erk  (Z.  Pliysik,  1928, 
47,  886 — 894). — From  a  critical  survey  of  the  existing 
data  on  the  viscosity  of  mercury,  the  most  probable 
values  over  the  temperature  range  —20°  to  340°  are 
deduced  and  are  found  to  be  in  agreement  with  an 
empirical  formula  log  tj=— 2-21336(£+184-54)/(£+ 
230*32).  The  possibility  of  the  mercury  slipping 
over  an  unwetted  surface  in  some  series  of  experi¬ 
ments  is  also  discussed.  J.  W.  Smith. 

Physical  properties  of  gas-freed  sulphur. 
C.  C.  Farr  and  D.  B.  Macleod  (Proc.  Roy.  Soc., 
1928,  A,  118,  534 — 541). — It  is  extremely  difficult  to 
prepare  a  sample  of  sulphur  the  viscosity  of  which  is 
independent  of  previous  thermal  treatment  (cf.  A., 
1920,  ii,  343).  This  may  be  due  to  traces  of  sulphuric 
acid,  hydrogen  sulphide,  or  sulphur  dioxide,  which 
retard  tho  attainment  of  inner  equilibrium  between 
the  two  varieties  and  S*.  Methods  are  given  for 
the  preparation  of  pure  gas-free  sulphur  by  distillation 
in  a  stream  of  carbon  dioxide,  followed  by  distillation 
in  a  high  vacuum,  and  the  relative  viscosity  of  the 
sulphur  so  prepared  has  been  measured  over  the 
temperature  range  163 — 169°,  which  is  the  interval 
over  which  sulphur  shows  high  viscosity  variations. 
The  viscosity  was  measured  under  several  conditions 
of  thermal  treatment.  The  results  showed  that  the 
viscosities  between  163°  and  169°  lie  on  the  same 
curve  whatever  the  previous  heat  treatment,  and  it  is 
considered  established  that  sulphur  prepared  with  care 
and  protected  from  exposure  to  air  gives  reproducible 
values  of  the  viscosity.  From  sulphur  purified  in  this 
way,  crystals  of  Sin  (mother  of  pearl  sulphur)  separate 
readily.  The  natural  f.  p.  was  found  to  be  103*8— 
103*9°  (cf.  Smith  and  Carson,  A.,  1911,  ii,  977),  the 
ideal  m.  p,  about  107°.  Efforts  to  obtain  rhombic 
sulphur  from  sulphur  similarly  prepared  were  unsuc¬ 


cessful.  It  was  found  possible  to  supercool  liquid 
sulphur  down  to  80°,  and  measurements  of  the  relative 
viscosity  were  obtained  down  to  this  temperature. 
The  minimum  value  was  at  about  155°. 

L.  L.  Biroumshaw. 

Application  of  Debye’s  dipole  theory  to  binary 
liquid  mixtures.  J.  W.  Williams  (Physikal.  Z., 
1928,  23,  174 — 181). — Debye’s  extension  of  the 
Olausius-Mosotti  relation  has  been  applied  to  the 
calculation  of  electric  moments  from  the  dielectric 
constants  and  densities  of  suitably  chosen  binary 
liquid  mixtures.  Earlier  data  (A.,  1926,  1000  ;  1927, 
819,  1132)  are  tabulated  and  the  substances  investig¬ 
ated  divided  into  three  classes  :  (u)  molecules  exhibit¬ 
ing  no  electric  moment,  e.g.,  benzene,  carbon  tetra¬ 
chloride,  carbon  disulphide,  hexane,  tin  tetraiodide, 
p -xylene,  dinitro benzene ;  (b)  less  symmetrical 
molecules  showing  a  definite  dipolar  moment,  e.g., 
ethyl  ether,  o-  and  m-dinitrobenzene,  etc. ;  (c)  mole¬ 
cules  for  which  the  existence  of  a  dipolar  moment 
appears  doubtful,  e.g.t  5-trinitrobenzene,  naphthalene, 
iodine.  Within  the  limits  of  experimental  error,  the 
molecular  polarisation  and  therefore  the  electric 
moment  of  a  solute  molecule  is  independent  of  the 
nature  of  a  dipole-free  solvent.  The  dipolar  moment, 
as  measured  in  this  work,  is  a  quantitative  criterion 
of  the  polarity  of  a  molecule.  R.  A.  Morton. 

Viscosity  of  supersaturated  solutions,  I. 
I.  K.  Taimni  (J.  Physical  Chem.,  1928,  32,  604 — 
615), — The  viscosities  of  supersaturated  solutions  of 
sodium  nitrate,  sodium  chlorate,  copper  sulphate, 
sodium  thiosulphate,  tartaric  acid,  and  sucrose  have 
been  determined  by  means  of  a  modified  form  of  the 
apparatus  devised  by  Scarpa  (Gazzetta,  1920,  40, 
271).  The  viscosity-temperature  curves  for  the  first 
two  substances  remain  regular,  in  passing  not  only 
through  the  temperature  of  saturation,  but  also 
through  that  of  spontaneous  crystallisation  as  deter¬ 
mined  by  Miers  (J.C.S.,  1906,  89,  413).  The  curves 
for  the  remaining  substances  were  also  regular  as  far 
as  they  could  be  traced  (30—45°  below  saturation 
temperature),  and  only  one  of  these  substances, 
copper  sulphate,  showed  any  signs  of  spontaneous 
crystallisation.  The  curves  for  two  different  con¬ 
centrations  of  sodium  thiosulphate,  tartaric  acid,  and 
sucrose  show  an  increasing  divergence  with  a  fall  in 
temperature,  this  being  especially  noticeable  in  the 
case  of  the  last  two  substances  mentioned. 

L.  S.  Theobald. 

Electrical  conductivity  of  silver  alloys.  M. 
Hansen  and  J.  Sachs  (Z,  Metallk.,  1928,  20,  151 — 
152). — The  curves  showing  the  variation  of  the 
electrical  conductivity  with  the  composition  of  binary 
alloys  of  silver  containing  cadmium,  zinc,  magnesium, 
manganese,  tin,  antimony,  or  aluminium  within  the 
solid  solution  range  are  almost  perfect  hyperbolas 
which  approach  more  closely  to  the  axes  in  the  order 
given.  The  electrical  resistance  of  these  alloys  increases 
almost  linearly  with  increase  in  the  atomic  per¬ 
centage  of  added  element,  the  steepness  of  tho  curves 
decreasing  in  the  order  :  antimony,  tin,  aluminium, 
manganese,  zinc,  magnesium,  cadmium.  As  is  the 
case  with  solid  solution  alloys  of  copper  (Norbury, 
B.,  1925,  245),  the  change  of  resistance  produced  by 
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the  presence  of  one  atom  per  cent,  of  an  element  in 
solid  solution  increases  with  the  distance  from  the 
silver  group  of  that  group  in  the  periodic  system  to 
winch  the  element  in  question  belongs.  For  elements 
in  the  same  group,  the  effect  on  the  resistance  is  more 
marked  the  greater  the  difference  in  the  atomic 
numbers  of  the  solute  and  solvent  elements.  In 
general,  tho  hardness-composition  curves  correspond 
roughly  with  the  resistance-composition  curves,  but 
magnesium  has  an  exceptionally  large  hardening 
effect  on  silver.  A.  R.  Powell. 

Solubility  relations  of  isomeric  organic  com¬ 
pounds,  VII.  Mutual  solubility  of  the  dinitro- 
benzenes  with  the  nitro anilines,  and  of  the  three 
chlorobenzoio  acids.  J.  Johnston  and  E.  P. 
Jones  (J.  Physical  Chem.,  1928,  32,  593—603;  cf. 
Collett  and  Johnston,  A.,  1926,  237).— The  solubility 
curves  of  the  nine  binary  systems  formed  between 
the  nitroanilines  and  dinitrobenzenes  lie  close  to  the 
ideal.  The  small  divergences  observed  bear  no 
apparent  relationship  to  other  properties  of  the 
systems.  Mixed  crystals  are  not  formed.  The  three 
binary  systems  of  the  chlorobenzoic  acids  are  also 
practically  ideal.  The  three  like  pairs  of  the  chloro- 
and  bromo - nitrobenzenes  form  a  complete  series  of 
solid  solutions,  but  p-toluic  acid  and  p- chlorobenzoic 
acid  show  only  partial  crystal  miscibility.  Solubility 
data  are  given.  L.  S.  Theobald. 

Critical  solution  temperatures  and  their 
applications.  A,  Boutaric  and  Cf.  Corbet  (Chaleur 
et  Ind.,  1927,  8,  565 — 568 ;  Chem.  Zentr.,  1927,  ii, 
2651). — A  discussion,  with  special  reference  to  the 
addition  of  a  third  component  to  binary  liquid 
mixtures,  particularly  hydrocarbons  and  alcohol,  and 
to  the  attempted  differentiation  of  fats  and  oils. 

A.  A.  Eldridge. 

Effect  of  a  third  substance  on  the  miscibility 
of  binary  liquid  systems .  C.  Wagner  (Z.  pliysikal. 
Chem.,  1928,  132,  273 — 294) . — Theoretical.  It  is 
shown  thermodynamically  that  if  to  a  binary  liquid 
mixture  there  is  added  a  third  substance  such  that 
for  any  given  ratio  of  the  two  components  its  partial 
pressure  at  the  small  concentrations  considered  is 
proportional  to  its  concentration,  the  temperature 
range  of  complete  miscibility  will  be  extended  or 
restricted  according  as  the  solubility  of  the  third 
substance  in  the  region  of  the  critical  composition  is 
greater  or  less,  respectively,  than  corresponds  with 
additivity  in  respect  of  its  solubilities  in  the  two 
liquids.  Equations  are  derived  (a)  for  the  com¬ 
position  of  the  critical  phase  at  any  given  temper- 
ature,  (6)  for  the  effect  of  the  added  substance  on  the 
miscibility  at  constant  temperature,  and  (c)  for  the 
change  in  critical  solution  temperature.  From  mole¬ 
cular  considerations,  it  appears  that  an  important 
cause  of  the  solubility  of  a  substance  in  a  binary 
solvent  mixture  being  less  than  the  value  calculated 
additively  from  the  solubilities  in  the  pure  solvents  is 
that  the  field  of  force  in  the  vicinity  of  a  solute 
molecule  is  generally  due  to  more  than  one  solvent 
molecule.  R.  Cuthill. 

Influence  ol  salts  on  the  solubility  of  water 
phenol.  R.  Cernatescu  (Z.  pliysikal.  Chem., 
1928, 133,  31 — 38), — A  continuation  of  previous  work 


(cf.  A.,  1927,  416).  The  effect  of  the  addition  of  a 
number  of  alkali  halides  and  thiocyanates  on  the 
solubility  of  water  in  phenol  has  been  studied,  the 
temperature  at  which  a  mixture  of  known  weights  of 
the  18%  phenol  layer  and  the  salt  becomes  homo¬ 
geneous  being  measured.  Tho  lowering  of  solubility 
of  water  in  phenol  was  obtained  from  the  Rothmund 
solubility  curve.  The  formula  t=acb,  given  by 
Carrington,  Hickson,  and  Paterson  for  the  influence 
of  salts  on  the  critical  solution  temperature  of  the 
system  phenol-water  (A.,  1926,  18),  has  been  applied 
to  the  experimental  results,  and  it  is  found  that  the 
cations  and  anions  of  the  salts  investigated,  in  order 
of  decreasing  effect  on  the  solubility  of  water  in 
phenol,  may  be  arranged  as  follows  :  Li’,  Na’,  K\ 
NHt’,  Rb\  Cs\  and  OP,  BP,  F,  F,  BGW.  Unusual 
results  are  found  with  potassium  fluoride  and  with 
ammonium  thiocyanate,  winch,  in  the  case  of  the 
latter  salt,  may  be  explained  by  its  greater  solubility 
in  tho  phenol  layer  compared  with  the  other  salts 
investigated.  *  L.  L.  Biroumshaw. 

Solubility  in  mixtures  of  solvents.  I,  Solu¬ 
bility  of  picric  acid.  E.  Ancelescu  and  I). 
Dumitrescu  (Z.  pliysikal.  Chem.,  1928,  132,  217 — 
234). — The  solubility  at  12°  of  picric  acid  in  binary 
mixtures  of  solvents  has  been  determined.  Taking 
the  solubilities  in  g./lOO  g.  of  solvent  as  ordinates 
and  the  percentage  compositions  of  the  solvents  as 
abscissae,  the  curves  obtained  closely  resemble  those 
characteristic  of  the  vapour  pressures  of  binary  mix¬ 
tures  of  liquids.  Mixtures  of  benzene  with  ethyl 
ether  or  ethyl  alcohol  and  of  ether  with  alcohol  show 
throughout  positive  deviations  from  the  mixture  rule, 
the  curve  of  each  system  possessing  a  maximum. 
This  type  of  curve  probably  results  from  combination 
between  the  solute  and  one  of  the  solvents.  Mixtures 
of  water  with  acetone  or  ethyl  alcohol  and  of  acetone 
with  chloroform  or  carbon  tetrachloride  exhibit 
negative  deviations  throughout,  minima  being  present 
in  the  first  two  systems.  The  curves  for  mixtures  of 
alcohol  with  carbon  tetrachloride  or  chloroform  and 
of  benzene  with  acetone  or  carbon  tetrachloride  are 
intermediate  in  character  between  the  foregoing  two 
types,  each  lying  partly  above  the  straight  line  and 
partly  beneath  it.  For  many  of  the  systems  examined 
the  results  may  be  expressed  over  considerable  ranges 
of  composition  of  the  solvents  by  the  formula  Sc — 
S0 — KG?,  “where  S0  is  the  solubility  in  100  g.  of  a 
pure  solvent,  Sc  is  the  solubility  in  100  g.  of  this 
solvent  when  mixed  with  C  g.  of  a  second  solvent, 
and  K  and  p  are  constants.  This  expression  will 
represent  every  type  of  solubility  curve  except  that 
with  negative  deviations  accompanied  by  a  minimum. 

R.  Cuthill. 

Adsorption  of  vapours  on  carbon,  and  the 
thermal  dilation  of  the  interface.  F.  Goldmann 
and  M.  P6lanyi  (Z.  pliysikal.  Chem.,  1928, 132,  321— 
370). — A  method  is  described  wliereby  adsorption 
isotherms  of  vapours  may  bo  determined  by  allowing 
the  saturated  vapour  to  remain  in  contact  with  the 
adsorbent  at  a  known  temperature  until  equilibrium 
is  attained,  and  then  removing  successive  quantities 
of  the  vapour  by  condensation  into  a  tube  immersed 
in  liquid  air ;  by  sealing  off  this  tube  the  mass  of 
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vapour  removed  may  be  determined.  The  equilibria 
are  completely  reproducible  after  many  months. 
The  adsorption  of  ethyl  chloride,  ethyl  ether,  and 
carbon  disulphide  by  carbon  at  —15-3°,  0°,  and  20°, 
and  of  ?z -pentane  by  carbon  at  temperatures  from 
—  03 '7°  to  20°  was  examined ;  in  each  case  the 
pressure  varied  from  about  90%  of  the  saturated 
vapour  pressure  to  10' 2  mm.  E:o  evidence  could  be 
obtained  that  the  adsorption  of  vapours  is  caused 
by  capillary  condensation.  If  the  vapour  above  the 
adsorbent  is  saturated,  the  adsorbed  layer  becomes 
identical  with  the  film  of  liquid  formed  when  the 
adsorbent  is  immersed  in  the  liquid.  The  weights 
of  the  liquid  films  of  different  substances  on  the  same 
adsorbent  are  in  the  same  ratio  as  the  densities  of 
the  liquids,  whilst  the  volumes  of  the  liquid  films  are 
independent  of  temperature.  The  thermal  expansion 
of  the  liquid  in  films  of  ethyl  chloride,  ethyl  ether, 
and  n-pentane  is  about  20%  less  than  when  the 
substances  are  in  the  ordinary  liquid  phase.  A  film 
of  water  has  a  positive  expansion  coefficient  from 
0°  to  5°.  The  heat  of  wetting  is  greater  than  the 
affinity  of  wetting,  and  in  general  decreases  as  the 
thickness  of  the  film  increases;  as  saturation  is 
approached  there  is,  however,  a  sharp  increase.  The 
results  of  the  measurements  are  in  good  agreement 
with  the  potential  theory  of  adsorption.  When  the 
quantity  of  adsorbed  vapour  ranges  from  5  to  80% 
of  the  quantity  required  for  wetting  the  adsorbent, 
it  forms  a  imimolecular  but  discontinuous  film,  which 
tends  to  run  together  as  the  quantity  adsorbed 
increases ;  the  points  on  the  adsorbent  having  the 
greatest  potential  fire  the  first  to  be  occupied  by  the 
vapour.  H.  F.  Gillbe. 

Active  charcoal.  Amorphous  state,  temper¬ 
ature  stability,  and  relation  of  adsorptive  power 
to  the  physical  and  chemical  properties  of  the 
charcoal  and  the  adsorbed  molecules.  O.  Ruff 
and  P.  Mautnee  (Z.  phvsikal,  Chem.,  1928,  26,  312 — 
356 ;  eh  A.,  1925,  ii,  1125;  1926,  346;  1927,  305, 
1138). — -The  relation  between  the  adsorptive  power 
of  graphite  and  the  nature  and  state  of  division 
of  the  dissolved  substance  is  discussed.  Although 
the  adsorptive  activity  increases  with  increase  of 
surface  area,  there  appears  to  be  no  simple  relation 
between  the  state  of  division  and  activity.  Sub¬ 
stances  in  colloidal  solution  arc  more  easily  adsorbed 
than  those  in  true  solution.  Results  are  given  of 
experiments  with  four  different  charcoals  to  show 
that  the  adsorptive  power  decreases  with  rise  of 
temperature  and  with  increased  duration  of  heating. 
From  a  rontgcnographic  investigation  of  supernorit 
at  different  temperatures,  conclusions  are  reached  as 
to  the  influence  of  temperature  and  length  of  heating 
on  the  orientation  of  the  carbon  atoms  to  a  graphite 
lattice.  The  progressive  graphitisation  of  the  carbon 
caused  by  heating  beyond  1000°  results  in  a  marked 
decrease  of  activity.  The  adsorption  of  gases  and 
substances  in  solution  (phenol,  methylene-blue, 
Congo-red,  molasses)  by  a  number  of  commercial 
active  charcoals  has  been  studied,  and  the  influence 
of  impurities  and  of  the  porosity  of  the  material 
and  its  form  is  considered.  On  the  basis  of  the  results, 
a  comparison  is  made  of  a  number  of  active  charcoals 


for  technical  purposes.  The  non-specific  and  the 
specific  natures  of  the  adsorption  are  discussed.  The 
specific  adsorption  represents  the  sum  of  two  specific 
effects,  one  due  to  the  adsorbent  and  the  other  to  the 
adsorbed  material.  The  specific  effect  of  the  charcoal 
is  the  chief  factor  in  molecular  adsorption  and  in 
the  preferential  polar  adsorption  of  acids.  The  polar 
effect  is  influenced  by  the  constitutive  properties  of 
the  adsorbed  substance,  and  a  summary  is  given  of 
data  showing  the  effect  of  the  size  of  the  molecule, 
ring  or  chain  formation,  the  presence  of  double 
linkings,  and  of  various  types  of  isomerism. 

L.  L.  Bircumshaw. 

Adsorption  and  heat  of  adsorption  of  sulphur 
dioxide  on  carbon.  3VL  Polanyi  and  lx.  Welle 
(Z.  physikal,  Chem.,  1928,  132,  371— 383).— The 
equilibria  and  heat  changes  associated  with  the 
adsorption  of  sulphur  dioxide  by  carbon  have  been 
determined  for  adsorbed  layers  ranging  from  a  few 
ten -thousandths  to  about  3%  of  the  maximum 
possible.  For  the  lowest  values  the  adsorbed  sub¬ 
stance  is  held  by  forces  which  have  a  high  energy 
value  (about  20  kg. -cal.),  but  the  sphere  of  action  is 
restricted.  From  0*0005  to  0-0008  of  the  maximum 
the  adsorption  takes  place  with  a  much  smaller 
energy  change,  the  adsorbed  substance  having  such 
mobility  that  it  is  to  be  regarded  as  a  two-dimensional 
gas,  filling  the  adsorption  area  to  a  considerable 
extent.  Further  adsorption  results  in  the  formation 
of  a  condensed  film,  the  latent  heat  of  condensation 
being  manifested  by  an  increase  of  the  heat  of  adsorp¬ 
tion  ;  simultaneously  the  mobility  of  the  adsorbed 
molecules  decreases.  H.  F.  Gillbe. 

Adsorption  of  gases  by  chabasite.  F.  Simon 
(Z.  physikal.  Chem.,  1928,  132,  456—459).— The 
dehydration  of  chabasite  which  occurs  on  heating 
takes  place  in  stages  which  show  a  stoieheiometrie 
relation  between  the  weight  of  the  water  and  that 
of  the  dehydrated  silicate.  Measurements  have  been 
made  of  the  adsorption  of  argon  and  of  nitrogen  by 
the  anhydrous  substance  at  90*2°  Abs.  in  order  to 
determine  whether  similar  relations  obtain.  The 
curves  derived  by  plotting  pressure  against  volume 
of  dissolved  gas  consist  of  a  series  of  straight  portions, 
with  breaks  at  the  points  which  correspond  with  the 
ratio  1  mol.  gas  :  1  mol.  chabasite.  The  slope  of  the 
curve  at  this  point  changes  75%  for  argon  and  85% 
for  nitrogen.  The  curves  exhibit  breaks  also  at 
1/3  mol,  of  gas.  The  theoretical  significance  of  these 
observations  is  discussed.  H.  F.  Gillbe. 

Adsorption,  of  sulphur  dioxide  by  titania  gel. 
S.  Klosky  and  A,  J.  Rurggbafe  (J.  Amer,  Chem. 
Soc.,  1928,  50,  1045 — 1049). — The  adsorption  at 
—22*5°,  0°,  25°,  and  50°  agrees  with  Patrick's  equation 
at  lower  pressures,  but  over  the  whole  range  is  best 
represented  by  Polanyi's formula.  S.  K.  Tweedy. 

Adsorption  of  excess  ions  by  positive  and 
negative  silver  halide  and  silver  thiocyanate 
sols.  A.  Lottermoser  and  W.  Petersen  (Z. 
physikal.  Chem.,  1928,  133,  69 — 121). — -An  exhaus¬ 
tive  study  has  been  made,  by  means  of  potentiometric 
measurements,  of  the  adsorption  of  silver,  halogen, 
and  thiocyanate  ions  by  silver  halide  or  thiocyanate 
sols  or  gels.  In  each  ease,  the  silver-ion  concentration 
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was  measured  by  electrometric  titration,  and  the 
number  of  adsorbed  ions  was  given  by  the  difference 
between  the  measured  potential  and  that  calculated 
from  Ncr list’s  formula.  The  results  are  represented 
graphically  by  “  potential  curves,”  The  amount  of 
adsorption  is  found  to  increase  with  decreasing  salt 
solubility.  The  adsorption  of  bromine  and  iodine 
ions  by  negative  silver  bromide  and  iodide  sols, 
respectively,  is  considerably  greater  than  that  of 
silver  ions  by  the  corresponding  positive  sols.  The 
adsorption  of  thiocyanate  ions  by  negative  silver 
thiocyanate  sols  is  considerably  less  than  that  of 
bromine  ions  by  negative  silver  bromide  sols,  although 
the  former  are  only  slightly  more  soluble  than  the 
latter.  On  account  of  the  change  of  potential  at 
the  equivalence  point,  a  limit  is  set  to  the  accuracy 
of  the  potentiometric  titrations.  Thus,  for  silver 
bromide,  iodide,  and  thiocyanate  sols,  titrated  with 
OJiY-siiver  solution,  an  accuracy  of  ±0*004%  may 
be  obtained.  Negative  silver  chloride  and  bromide 
sols  are  markedly  sensitive  to  light  in  the  neighbour¬ 
hood  of  the  equivalence  point,  and  decompose  with 
liberation  of  free  halogen  and  colloidal  silver.  B}r 
determining  the  liberated  halogen,  a  measure  of  the 
photo-sensitiveness  of  the  silver  halide  might  be 
possible.  With  positive  sols  and  silver  iodide  sol, 
the  action  of  light,  so  long  as  the  exposure  is  not  too 
long,  has  no  effect  on  the  potential.  Silver  iodide 
and  bromide  sols  may  be  considered  as  colloidal 
electrolytes,  for  which  the  greatest  part  of  the  adsorp¬ 
tion  is  due  to  the  charging  of  the  sol.  In  the  case  of 
the  other  sols  investigated,  which  may  also  be  regarded 
as  colloidal  electrolytes,  the  adsorption  caused  by 
charging  before  coagulation  is  so  small  as  to  be 
unmeasurable.  L.  L.  Bircumshaw. 

Adsorption  in  mixtures  of  solvents.  E. 
Akqelescu  and  V.  N.  Comanescu  (Kolloid-Z.,  1928, 
44,  288 — 296) . — Measurements  have  been  made  of 
the  adsorption  of  picric  acid  by  animal  charcoal  in 
benzene,  ethyl  alcohol,  acetone,  and  in  various 
mixtures  of  the  following  pairs  of  liquids  :  ethyl 
alcohol-chloroform ,  benzene-ethyl  ether,  ethyl 
alcohol-ethyl  ether,  acetone-benzene,  ethyl  alcohol- 
benzene,  acetone-chloroform,  acetone-ethyl  alcohol, 
and  acetone-water.  The  concentration  of  the  picric 
acid  was  varied  between  2  and  8%.  The  results  show 
that  the  ordinary  adsorption  equation  a—kcVn  is 
applicable  to  mixtures  of  solvents.  The  values  of  the 
exponents  vary  between  narrow  limits,  and  the 
constant  k  is  inversely  proportional  to  the  nth  root 
°f  the  solubility  l  of  picric  acid  in  the  solvent  or 
mixture  of  solvents.  The  product  liVn  is  a  measure 
of  ^  the  affinity  between  animal  charcoal  and  picric 
acid  and  can  be  used  as  a  measure  of  the  adsorptive 
power  of  a  specimen  of  charcoal.  Exceptions  to 
these  generalisations  were  found  in  the  mixtures  of 
acetone  with  water  or  ethyl  alcohol  containing  a 
high  percentage  of  acetone.  "  E.  S.  Hedges. 

Adsorption  phenomena  in  solutions.  X. 
Connexion  between  adsorption  and  of  solu¬ 
tions.  ^  S,  Pewsner  (Z.  physikal.  Chem.,  1928, 133, 
— 128). — A  study  lias  been  made  of  the  adsorption 
carbamide,  dextrose,  formaldehyde,  arsenious 
acid,  phenol,  aniline,  acetone,  hydrogen  cyanide,  and 


boric  acid  by  charcoal,  in  the  presence  of  phosphate 
or  acetate  buffer  solutions  of  varying  1%.  The  curves 
giving  the  relation  of  adsorbed  quantity  to  pu  show 
either  two  maxima  or  two  minima  in  the  region  pn 
5-0 — 7*0.  The  upper  limit  corresponds  with  the 
of  pure  water,  whilst  the  lower  limit,  ptt  about  5*0, 
corresponds  with  the  ;pn  of  water  in  equilibrium  with 
charcoal  containing  carbon  dioxide. 

L.  L.  Bircumshaw. 

Adsorption  from  solutions,  W.  Heyne  and 
M.  P6lanyi  (Z.  physikal.  Chem.,  1928,  132,  384 — 
398). — Measurements  have  been  made  of  the  adsorp¬ 
tion  by  carbon  of  various  crystalline  organic  com¬ 
pounds  from  aqueous  and  alcoholic  solutions  between 
—21°  and  50°.  With  rise  of  temperature  the  affinity 
of  the  adsorption  process  increases  in  all  cases.  The 
maximum  quantity  adsorbed  decreases  with  temper¬ 
ature  much  more  rapidly  than  in  the  case  of  adsorption 
of  vapours.  Both  the  absolute  value  of  the  affinity 
and  the  maximum  quantity  of  substance  adsorbed 
are  very  much  less  than  is  found  for  adsorption  from 
the  vapour  phase.  These  differences  are  ascribed  to 
the  work  necessary  for  separating  the  solvent  and 
solute  and  for  breaking  down  the  crystal  lattice. 
Other  observations  in  favour  of  this  view  are  that 
adsorption  of  a  given  substance  from  an  organic 
solvent  is  less  than  from  water,  and  that  the  adsorption 
of  phenol  at  and  near  its  m.  p.  are  similar  to  those 
shown  in  the  adsorption  of  vapours. 

H.  F.  Gillbe. 

Adsorption  phenomena  in  solutions.  XI.  N. 
Sciiilov  and  K,  Tsciimtjtov  (Z.  physikal.  Chem., 
1928,  133,  188—201). — Carbon  purified  by  ignition 
in  air  differs  from  that  prepared  by  treating  with 
hydrogen  at  a  high  temperature  in  that  it  always 
retains  a  film  of  adsorbed  carbon  dioxide.  The 
hydrolysis  of  both  weak  and  strong  electrolytes 
brought  about  by  adsorption  on  carbon  has  been 
followed  by  measurements,  and  in  agreement  with 
observations  of  the  related  phenomena  of  cataphoresis 
and  electro-osmosis,  it  is  found  that  with  a  negative 
adsorbent  the  anions  are  adsorbed  before  the  cations. 
Two  stages  in  the  process  of  adsorption  can  thus 
be  defined  :  in  the  first  the  charge  on  the  adsorbent 
increases  owing  to  the  adsorption  of  ions  hearing 
charges  of  the  same  sign  as  that  of  the  adsorbent ; 
in  the  second  ions  of  the  opposite  sign  are  adsorbed 
and  this  corresponds  with  molecular  adsorption. 
This  theory  is  in  accordance  with  the  observation  that 
strong  electrolytes  undergo  hydrolysis  when  in 
contact  with  an  adsorbent,  whereas  weak  electrolytes 
merely  experience  molecular  adsorption. 

H.  F.  Gillbe. 

[Influence  of]  electric  charge  of  adsorbent  in 
adsorption.  S.  Sasaki  (J.  Biochem.  Japan,  1927, 
8,  102 — 106).— The  sign  of  the  charge  of  carbon 
particles  was  determined  when  these  had  reached  a 
state  of  equilibrium  with  the  basic  d}res  methylene- 
blue  and  crystal-violet  at  18°  and  0y.  As  the  con¬ 
centration  of  the  dye  increases  beyond  a  certain 
limit,  the  negative  charge  on  the  carbon  is  reversed. 
The  concentration  at  which  the  reversal  takes  place 
is  lower  the  lower  the  temperature,  and  the  lower  the 
proportion  of  charcoal  to  solution.  The  adsorption 
requires  about  2  hrs.  to  complete.  It  is  suggested 
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that  tlio  mass  attraction  between  charcoal  and  dye 
molecules  is  the  chief  cause  of  the  adsorption,  although 
this  is  undoubtedly  assisted  by  electrical  attraction. 

W.  A.  Richardson. 

Theory  of  sorption.  Mechanism  of  hetero¬ 
geneous  catalysis.  0.  Schmidt  (Z.  physikal. 
Chem.,  1928,  133,  263 — 303). — The  sorption  at 
1  atm.  pressure  and  at  constant  temperature  between 
0°  and  15(P  of  gases  for  which  the  molecular  diameter 
is  less  than  the  mean  diameter  of  the  pores  of  the 
adsorbent,  is  found  to  be  expressed  by  log  c—a^X—b> 
where  c  is  the  quantity  of  gas  adsorbed  per  unit 
weight  of  adsorbent,  A  the  latent  boat  of  ovapor- 
tion,  and  a  and  b  are  constants  which  are  for  a  given 
adsorbent  independent  of  the  nature  of  the  gas,  but 
vary  with  temperature  and  pressure.  The  equation, 
which  has  also  been  derived  theoretically,  is  applicable 
to  the  adsorption  of  gases  by  colloids  and  by  liquids. 
Deviations  are  found  when  chemical  reaction  takes 
place  readily.  If  ionisation  of  the  adsorbed  gas 
occurs,  forces  of  attraction,  additional  to  those  of 
van  der  Waals,  are  called  into  play,  and  the  force 
needed  for  separation  of  the  molecules  of  the  gas  is 
greater  than  the  calculated  values.  II.  F.  Gillre. 

Patrick’s  theory  of  adsorption,  S.  J.  Gregg 
(J.  Physical  Chem.,  1928, 32, 616— 619).— Theoretical. 
An  examination  of  adsorption  data  shows  Patrick's 
formula,  V~-k{py!vQ)Vn  (A.,  1920,  ii,  417),  to  be 
unsatisfactory.  The  inclusion  of  y  is  unjustifiable, 
and  the  substitution  of  T"1  gives  a  closer  agreement 
with  experimental  data.  Even  then  the  purely 
empirical  formula  obtained  forms  no  basis  for  a 
theory  of  adsorption.  L.  S.  Theobald. 

Surface  tension  and  the  structure  of  the 
surface  of  aqueous  ammonia  solutions.  0.  K. 
Rice  (J.  Physical  Chem.,  1928,  32,  583— 592).— The 
surface  tension  of  aqueous  ammonia  has  been  measured 
by  a  modified  capillary-rise  method  over  the  con¬ 
centration  range  0 — 14  g. -mol. /litre.  Calculations  of 
the  adsorption  of  the  ammonia  at  the  surface  of  the 
solution  appear  to  show  that  even  at  the  highest 
concentration  used  there  are  insufficient  molecules  of 
ammonia  to  form  a  imimoleeular  layer.  Further, 
it  is  estimated  that  the  average  adsorbed  molecule 
is  approximately  10“s  cm.  from  the  surface, 

L.  S.  Theobald. 

Surface  tension  of  non-aqueous  salt  solutions, 
P.  P.  Kosaxevitsch  (Z.  physikal.  Chem.,  1928,  133, 
1—14), — By  means  of  the  capillary-rise  method, 
the  surface  tensions  of  a  large  number  of  non- aqueous 
salt  solutions  have  been  measured,  the  solvents 
including  aliphatic  alcohols,  acids,  and  ketones, 
glycerol,  pyridine,  and  furfuraldehvde.  The  surface 
tension  of  the  pure  solvents  is  raised  by  the  addition 
of  salts.  For  concentrated  solutions  the  relation 
between  the  surface  tension  (y)  and  salt  concentration 
(C)  is  linear.  For  more  dilute  solutions,  three  types 
of  A y-G  curves  are  found  :  (1)  concave  to  the  (7-axis 
(chiefly  ethyl  and  propyl  alcohols) ;  (2)  convex  to  the 
(7-axis  (methyl  alcohol) ;  (3)  a  straight  lino  passing 
through  the  origin  {chiefly  non-alcoholic  solvents  and 
tsoamyl  alcohol).  The  greatest  negative  capillary 
activity  is  observed  for  salt  solutions  in  methyl 
alcohol;  the  value  rapidly  decreases  with  increase 


in  the  length  of  the  carbon  chain  in  the  homologous 
alcohol  series.  This  phenomenon  may  be  connected 
with  the  greater  degree  of  association  of  salts  in 
the  higher  alcohols.  In  non-alcoholic  solvents,  the 
negative  capillary  activity  is  found  to  vary  but  little. 
If  the  angle  between  the  Ay-G  line  and  the  (7-axis  is 
taken  as  a  measure  of  the  negative  capillary  activity, 
the  order  of  the  alkali  metals  (in  methyl  and  ethyl 
alcohols)  is  the  same  as  that  in  water,  viz.,  Li>Na>K. 
By  direct  comparison  of  the  Ay  values  at  equal 
concentrations  of  the  alkali  iodides,  however,  different 
results  are  obtained  according  to  the  chosen  con¬ 
centration,  since  the  curves  intersect  one  another. 
The  order  of  tho  lyotropic  series  CI>Br>I  appears 
to  bo  reversed  in  non- aqueous  solvents. 

L.  L.  BmotTMSHAW. 

Surface  tension  of  aqueous  solutions  of  salts 
of  high  mol.  wt.  G.  Ettisch  and  R.  Koga.net 
(Bioohem.  Z.,  1928,  193,  390 — 392). — The  surface 
tension-concentration  (y-G)  curves  of  pure  aqueous 
solutions  of  sodium  cholate,  glycocholate,  and  tauro- 
eholate  show  a  well-marked  minimum,  the  degree  of 
lowering  of  the  surface  tension  being  larger,  and  the 
molar  concentration  at  the  minimum  being  smaller 
the  larger  the  mol.  wt.  With  sodium  cholate,  the 
activity  is  due  to  the  liberation  by  hydrolysis  of 
cholic  acid.  With  sodium  oloate  the  y-G  curves  are 
normal  and  do  not  show  a  minimum.  The  form  of  the 
y-G  curves  for  sodium  cholate  in  serum  and  plasma 
is  quite  distinct  from  that  in  egg- albumin,  the  former 
resembling  the  course  in  0*005 A7- sodium  hydroxide 
and  not  possessing  a  minimum,  whilst  the  latter 
resembles  the  course  in  distilled  water. 

P.  W.  Cltjtterbtjok. 

Determination  of  hydration  from  surface 
tension,  H.  Freunduch  and  A.  Schnell  (Z. 
physikal.  Chem.,  1928,  133,  151 — 164). — The  surface 
tension  of  aqueous  isoamyl  alcohol  solutions  con¬ 
taining  sugar  or  electrolytes  at  various  concentrations 
has  been  measured.  Szyszkovskrs  equation  is  valid 
for  the  mixed  solutions.  From  the  results  the  degrees 
of  hydration  of  dextrose  and  sucrose  and  of  a  number 
of  sodium  and  potassium  salts  have  been  calculated ; 
the  hydration  of  the  anions  corresponds  with  the 
lyotropic  series.  The  calculated  values  of  the  hydr¬ 
ation  are  in  agreement  with  those  obtained  by  other 
workers  from  partition  and  solubility  data,  but  for 
the  sodium  and  potassium  cations  the  values  deviate 
widely  from  those  derived  from  mobilities ;  in  the 
case  of  the  anions  no  such  deviation  exists. 

H.  F.  Gillbe. 

Molecular  orientation  at  surfaces  of  solids. 
II.  Work  of  adhesion  of  the  saturated  fatty 
acids  for  water.  A.  H.  Neetz  (J.  Physical  Chem., 
1928,  32,  620 — 630) .—Experimental  results  previously 
obtained  (this  vol.,  358)  are  now  discussed.  For  the 
saturated  fatty  acids,  the  curves  obtained  by  plotting 
work  of  adhesion  against  the  number  of  carbon 
atoms  show  a  marked  alternating  effect  according  as 
the  number  of  carbon  atoms  is  odd  or  even.  The 
(3-acids  with  an  odd  number  and  the  even  members 
lie  on  a  smooth  curve,  the  a-modifications  of  the 
odd-numbered  members  showing  the  alternating 
higher  values.  This  is  attributed  to  differences  in 
crystal  structure  (cf.  Garner  and  Randall,  A.,  1924,  ii, 
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385).  The  curves  show  a  minimum  at  12—14  carbon 
atoms,  followed  by  a  pronounced  increase,  and  the 
general  trend  of  the  curve  is  attributed  partly 
to  the  nature  of  the  adhesional  energy-temperature 
relationships,  and  partly  to  the  mechanical  effects 
of  the  length  of  the  carbon  chain. 

L.  S.  Theobald. 

Production  of  anisotropy  on  surfaces.  H. 
Z ocher  and  K.  Coper  (Z.  physikal.  Chem.,  1928,  132, 
295 — 302) . — The  thickness  of  the  anisotropic  layer 
produced  on  the  surface  of  glass  by  rubbing  (A.,  1927, 
931)  is  found  by  etching  to  be  about  0-3  g.  Similar 
layers  may  be  produced  on  almost  all  solid  substances, 
although  with  such  as  readily  recrystallise,  e.g.}  lead, 
they  become  isotropic  after  a  short  time.  The  nature 
of  the  material  used  to  rub  the  surface  does  not  affect 
the  result.  The  presence  of  such  films  is  detected 
by  utilising  the  fact  that  they  induce  anisotropy  in 
thin  films  of  in. ethylene -blue  deposited  on  them. 
Most  other  dyes  are  unsuitable  for  this  purpose,  but 
melted  jMtzoxyanisole  and  p  -  az  o  xy  phene  t  ole  may 
be  used.  Anisotropy  is  also  observed  on  a  freshly- 
fractured  surface  of  glass.  R.  Cutiiill. 

Adhesion.  III.  Mixtures  of  two  lubricants. 
(Miss)  M.  E.  Nottage  (Proc.  Roy.  Soc.,  1928,  A,  118, 
607 — 616 ;  of.  B.,  1928,  287). — By  means  of  the 
method  described  previously,  three  pairs  of  lubricants 
have  been  studied — palmitic  acid  and  the  normal 
paraffin  C30H62>  palmitic  acid  and  cetyl  alcohol,  and 
phenanthrene  and  the  paraffin  C30HG2.  Curves  are 
given  showing  the  relation  of  adhesion  and  m.  p.  of 
the  mixtures  to  mol.  composition,  and  the  structure 
of  the  crystalline  plate  formed  on  breaking  the  metal- 
lubricant  joint  is  illustrated  by  means  of  photographs. 
In  the  case  of  the  acid-paraffin  mixture,  the  adhesion 
is  in  every  case  greater  than  that  of  the  pure  substances. 
Both  the  adhesion  and  m.-p.  curves  show  a  well- 
defined  transition  point  for  a  mixture  containing 
about  3  mols.  of  palmitic  acid  to  1  mol.  of  paraffin. 
From  a  study  of  the  structure  of  the  crystalline 
plates,  it  appears  that  the  transition  point  is  accom¬ 
panied  by  a  change  from  a  system  containing  two 
constituents  to  a  system  containing  one.  Mixtures 
on  the  palmitic  acicl  side  of  the  transition  point  have 
a  latent  period  of  increasing  adhesion,  those  on  the 
paraffin  side,  one  of  decreasing  adhesion.  In  the 
ease  of  the  acid-alcohol  mixture,  the  adhesion  curve 
shows  three  well-defined  transition  points— at  about 
30,  50,  and  66  mols.  %  of  cetyl  alcohol.  The  m.-p. 
curve  shows  transition  points  at  about  30  and  66 
mols.  %  of  cetyl  alcohol.  The  second  transition  point 
on  the  adhesion  curve  is  probably  due  to  the  presence 
of  cetyl  palmitate,  and  coincides  with  a  change  in 
structure  from  a  two-constituent  to  a  one-constituent 
system.  The  addition  of  C30Hc2  to  phenanthrene 
causes  the  adhesion  of  the  latter  to  decrease  at  first 
rapidly,  then  gradually,  and  finally  rapidly  again. 
An  ill-defined  transition  point  is  shown,  corresponding 
with  46*6  mols.  %  of  paraffin.  The  m.  p.  of  each 
constituent  is  lowered  by  the  addition  of  the  other, 
the  m.-p.  curve  being  continuous  and  passing  through 
a  ruinimum  extending  from  about  47  to  74  mols.  %  of 
30*^62*,  "The  latent  period  of  phenanthrene  is  one  of 
decreasing  adhesion.  L.  L.  BtRCUMSHAW. 


Electron  theory  of  surface  energy  at  the 
boundary  of  two  amorphous  media.  B.  M. 
Exdelson  (Physikal.  Z.,  1928,  29,  200 — 204). — 
Theoretical.  R.  A.  Morton. 

Bubbles,,  drops,  and  Stokes1  law.  II.  W.  jSL 
Bond  and  (Miss)  I),  A.  Newton  (Phil.  Mag.,  1928, 
[vii],  5,  794- — 800). — The  apparently  accidental  vari¬ 
ations  observed  in  the  previous  work  of  Bond  {ibid., 
1927,  [vii],  4,  898)  have  been  further  examined  and 
it  is  shown  both  theoretically  and  experimentally 
that  the  surface  tension  of  a  drop  or  bubble  decreases 
the  terminal  velocity.  For  a  given  drop  or  bubble 
there  is  a  critical  radius  below  which  the  drop  or 
bubble  behaves  as  a  rigid  sphere,  whilst  for  appreciably 
greater  radii  the  surface-tension  effect  is  small. 
Experiments  with  different  media  give  results  for 
the  critical  radii  in  fair  agreement  with  theory  and 
show  that  surface  tension  is  the  main  contributory 
cause  of  the  departure  from  Stokes’  law. 

A.  E.  Mitchell. 

Diffusion  of  carbon  through  tungsten.  0. 
Zwikker  (Pliysica,  1927,  7, 189 — 193). — Hot  tungsten 
filaments  were  coated  with  carbon  in.  an  atmosphere 
of  illuminating  gas,  and  diffusion  experiments  per¬ 
formed  at  1970°  Abs. ;  mathematical  relations  are 
derived.  Chemical  Abstracts. 

[Semipermeable]  diaphragms.  I,  Measure¬ 
ment  of  electro-endosmosis.  K.  Illig  and  N. 
Schonfeldt  (Wiss.  Veroif.  Siemens -Korns.,  1927,  6, 
171' — 176).“ — An  apparatus  for  the  measurement  of  the 
electro- endosmotic  effect  is  described.  The  porous 
diaphragm  is  arranged  to  form  the  junction  of  two 
right-angled  tubes,  so  that  the  whole  forms  a  U-tube 
with  the  diaphragm  in  the  centre  of  the  horizontal 
lower  portion.  Copper  electrodes  of  the  same  area 
are  placed  at  equal  distances  from  opposite  sides  of 
the  diaphragm.  Corks  with  right-angled  capillary 
tubes  of  equal  and  uniform  cross-section  are  placed 
in  the  open  ends  of  the  U-tube,  which  is  filled  with 
electrolyte  so  that  the  horizontal  limbs  of  the  capill¬ 
aries  are  filled  half-wray  to  the  ends.  The  current  is 
supplied  from  accumulators,  and  is  reversed  repeatedly 
after  equal  intervals  of  time,  the  movements  of  liquid 
in  the  capillaries  being  measured.  S.  1.  Levy. 

Osmosis  of  ternary  liquids.  General  con¬ 
siderations.  Ill  and  IV.  F.  A.  3EL  Schreine- 
makers  (Proc.  K.  Akad.  Wetenseh.  Amsterdam,  1927, 
30,  1095 — 1114). — The  diagram  showing  the  direction 
of  diffusion  of  the  components  of  a  ternary  liquid 
mixture  is  discussed,  and  also  the  way  in  which  the 
changes  in  composition  of  the  diffusing  liquids  may 
be  determined.  M.  S.  Burr. 

Mol.  wt.  of  cellulose  nitrate  in  molten 
camphor.  0.  TrogtjS  and  M.  Add  El  Shahid 
(Naturwiss.,  1928, 16,  315) —Cellulose  nitrate  contain¬ 
ing  13 m5%  of  nitrogen,  corresponding  with  a  mean 
mol,  wi).  of  286  (2*76  nitre -groups  per  C$kIwQb)f 
exhibits  depressions  of  the  m.  p.  of  camphor  in 
concentrations  up  to  15%  which  indicate  values 
between  280  and  315  for  the  observed  mol.  wt. 

R.  A.  Morton. 

Von  Weimarnfs  theory  of  the  colloidal  state. 
S.  F,  Slokasoff  (Anal.  Asoc.  Quim.  Argentina,  1927, 
15,  237— 286).— A  lecture.  B.  K.  Callow. 
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Preparation  of  negatively-charged  sols  by- 
means  of  tartaric  acid,  I.  Properties  of  com¬ 
pounds  of  oxides  of  tin  and  titanium  with 
tartaric  acid.  A.  Dumanskx  and  A.  Kniga 
(Kolloid-Z,,  1928,  44,  273 — 277).— Measurements 
have  been  made  of  the  density,  viscosity,  optical 
activity,  and  electrical  conductivity  of  solutions  of 
tartaric  acid  containing  progressively  increasing 
quantities  of  stannic  hydroxide  and  titanium  hydr¬ 
oxide  respectively.  The  hydroxides  were  used  in  a 
freshly-precipitated  condition  by  adding  sodium 
hydroxide  to  the  tetrachlorides  of  the  metals.  The 
results  indicate  that  the  reaction  between  tartaric 
acid  and  stannic  or  titanium  hydroxide  can  be 
separated  into  two  stages  :  in  the  first  stage,  both 
the  optical  activity  and  the  ionic  concentration 
increase,  and  in  the  second  stage  the  optical  activity 
continues  to  increase  whilst  the  ionic  concentration 
remains  constant..  The  density  and  viscosity  of  the 
solutions  increase  linearly  throughout.  It  is  con¬ 
sidered  that  the  second  stage  denotes  a  colloid- 
chemical  process,  in  which  the  excess  of  metallic 
hydroxide  is  peptised  by  the  tartaric  acid.  Such 
solutions  exhibit  the  Tyndall  effect.  The  colloid 
particles  migrate  to  the  anode  under  a  P.Z).  The 
formation  of  colloid  can  be  observed  when  the  ratio 
of  tartaric  acid  to  stannic  oxide  reaches  5:1.  In 
the  coagulation  of  stannic  oxide  sol  by  sodium,  barium, 
or  aluminium  chloride  Schultze’s  rule  is  not  followed 
quantitatively,  E.  S.  Hedges. 

Silver  hydrosols  with  particles  of  uniform 
size.  A.  G-alecki  and  It.  Kempf  (Rocz,  Ghem., 
1928,  8,  40 — 43). — Stable  silver  hydrosols  are  pre¬ 
pared  by  the  reduction  of  silver  nitrate  by  means  of 
white  phosphorus.  The  particles  of  such  hydrolysis 
are  of  uniform  size  and  can  serve  as  nuclei  for  the 
deposition  of  silver  from  its  solutions,  but  not  of  gold. 
On  the  other  hand,  silver  will  deposit  on  similarly 
prepared  gold  hydrosol  particles.  Such  silver  hydro¬ 
sols  are  affected  by  the  presence  of  electrolytes,  and 
their  particles  possess  a  negative  charge  which 
diminishes  with  time.  E.  Truszkowski. 

Stability  of  coarse  particles  in  solutions. 
III.  Influence  of  concentration  of  the  disperse 
phase  and  of  salt  on  clarification,  H.  Werner 
(Ben,  1928,  61,  [B%  802—809;  cf.  A.,  1927,  620, 
1023). — The  rate  of  sedimentation  of  suspensions  of 
Bolus  alba  in  water  and  aqueous  potassium  chloride 
solution  at  20-0db0'l°  has  been  investigated.  The 
formation  of  aggregates  from  suspended  particles 
may  be  a  reversible  or  an  irreversible  process ;  from 
coarse  particles  it  is  irreversible.  It  may  affect  the 
falling  of  the  particles  and  the  shrinking  of  the  deposit 
favourably,  unfavourably,  or  not  at  all,  according  to 
the  concentrations.  The  degree  of  its  action  may 
vary  with  time.  The  higher  the  concentration  of  the 
disperse  phase,  the  lower  is  that  of  the  salt  necessary 
to  produce  optimal  rate  of  falling  of  the  particles. 
Every  suspension  is  completely  clarified  in  a.  relatively 
short  time  when  the  salt  has  a  certain  minimum 
concentration  which  is  independent  of  that  of  the 
suspended  particles  within  very  wide  limits.  The 
necessary  concentration  of  the  salt  depends  on  its 
nature.  The  concentration  of  the  salt  which  just 


causes  clarification  of  thick  suspensions  approximates 
closely  to  that  which  is  optimal  for  the  falling  of  the 
particles  and  involves  the  least  expenditure  of  salt. 
The  nature  of  the  deposit  varies  with  the  concen¬ 
tration  of  salt  and  disperse  phase.  With  high  salt 
concentration,  gentle  agitation  usually  causes  the 
production  of  a  very  stable  layer  of  foam  the  height 
of  which  increases  with  the  concentration  of  salt 
and  disperse  phase.  Analogous  results  are  obtained 
with  suspensions  of  Bolus  in  magnesium  chloride 
solution  and  of  aluminium  oxide  in  potassium  chloride 
solution.  H,  'Wren. 

Charge  and  particle  size.  R.  Keller  (Kolloid- 
Z.,  1928,  44,  324 — 326). — The  colloidal  state  of  matter 
is  characterised  not  only  by  the  size  of  the  particles 
of  the  disperse  phase,  but  also  by  a  minimal  and 
maximal  electrostatic  charge  with  respect  to  the 
dispersion  medium.  The  part  played  by  the  ions 
in  the  charging  of  a  colloid  is  small,  especially  in 
regard  to  the  ions  of  strong  acids  and  bases.  An 
analogy  is  drawn  between  the  electrical  relations  of 
colloid  particles  and  molecules,  and  it  is  considered 
that  in  both  cases  the  surface  charge  shows  itself  in 
an  electric  field  through  selective  adsorption  at  one  of 
the  electrodes.  E.  S.  Hedges. 

The  crystalline  liquid  state  as  a  general 
property  of  matter.  I.  Vectorial  aggregation, 
fluid  structure,  and  stream-double  refraction 
of  barium  sulphate  ultramicrocrystals.  P.  P. 
von  Weimarn  (Kolloid-Z.,  1928,  44,  279 — 288). — 
The  results  of  a  microscopical  and  ultramicroscopical 
examination  of  barium  sulphate,  precipitated  by 
mixing  concentrated  solutions  of  manganous  sulphate 
and  barium  thiocyanate,  support  the  author’s  claim 
that  the  state  of  aggregation  of  the  precipitate 
depends  not  so  much  on  the  properties  of  the  precipi¬ 
tated  substance  as  on  the  physicochemical  conditions 
of  precipitation.  Five  stages  can  be  distinguished 
in  the  precipitation  of  barium  sulphate  :  (1)  chemical 
reaction,  (2)  formation  of  highly  supersaturated  and 
associated  solution  of  barium  sulphate,  (3)  production 
of  very  concentrated,  highly  disperse  colloidal 
solution,  (4)  vectorial  aggregation  in  this  colloidal 
solution,  (o)  destruction  in  consequence  of  aggregative 
crystallisation  (formation  of  larger  ultramiero-  or 
micro-crystals).  An  increase  in  viscosity  occurs 
during  the  processes  (1)  to  (4),  the  substance  changing 
from  a  thick  oil  of  syrupy  consistence  to  a  gelatinous 
membrane.  In  the  case  of  barium  sulphate,  states 
(1)  and  (2)  are  passed  through  rapidly. 

E.  S.  Hedges. 

Electrokinetic  and  chemical  beha%rionr  of 
alumino-silicates.  S.  Mattson  (Soil  Sci.,  1928, 
25,  289 — 311). — On  mixing  increasing  quantities  of 
sodium  silicate  with  an  aluminium  chloride  solution, 
an  electropositive  sol,  an  isoelectric  precipitate,  and 
finally  (with  an  excess  of  silica)  an  electronegative 
sol  are  successively  formed.  The  alumina-silica 
system  forms  isoelectric  precipitates  in  winch  the 
proportion  of  silica  decreases  with  an  increase  in 
approaching  zero  at  pn  7*0,  at  which  the  alumina  is 
itself  isoelectric.  In  the  presence  of  active  anions 
the  alumina-silica  system  forms  isoelectric  precipitates 
in  which  the  proportion  of  silica  is  lower  than  in  the 
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precipitates  which  are  formed  at  the  same  pn  but 
in  the  absence  of  such  anions.  In  the  presence  of 
cations  the  proportion  of  silica  in  the  isoelectric 
precipitates  is  correspondingly  increased.  The  base 
exchange  capacities  of  the  several  precipitates  prepared 
were  found  to  increase  with  the  ratio  of  silica  to 
alumina  and  to  be  of  the  same  order  of  magnitude 
as  those  of  the  natural  gels.  The  hydroxyl  ion  as 
well  as  the  cation  is  absorbed  by  the  natural  gel 
indicating  true  adsorption  instead  of  the  neutralis¬ 
ation  of  an  acid.  The  mechanism  of  adsorption  and 
exchange  and  the  pcdological  significance  of  these 
experiments  are  discussed.  H.  J.  G.  Hines. 

Immunity  [towards  staining]  of  the  granule 
in  colloidal  solutions.  A.  Bgutaric  and  F, 
Ban^s  (Compt.  rend,,  1928,  186,  1003 — 1005). — 
Spectrophotometric  measurements  have  shown  that 
eosin  is  removed  from  aqueous  solution  by  colloidal 
solutions  of  mastic,  gold,  albumin,  casein,  or  alum¬ 
inium  hydroxide  only  when  the  latter  are  flocculated, 
and  not  when  they  are  in  the  colloidal  state.  Floccul¬ 
ation  was  produced  by  aluminium  chloride  or  by 
boiling.  The  exceptional  nature  of  ferric  hydroxide 
and  arsenic  sulphide  sols  may  be  due  to  flocculation 
in  crystalline  granules.  The  phenomenon  is  one  of 
true  adsorption,  and  not  of  occlusion,  since  the  dye 
is  removed  even  if  added  after  flocculation  is  com¬ 
plete,  and  throws  light  on  the  selective  staining  of 
living  as  distinct  from  dead  cells  by  dyes. 

J.  Grant. 

Flow  of  starch  pastes  at  high  and  low  rates 
of  shear.  F.  D.  Farrow,  G.  M.  Lowe,  and  S.  M. 
'Neale  (J.  Text.  Inst.,  1928,  19,  18 — 3 It). —The 
flow  of  starch  pastes  and  of  castor  oil  in  capillary 
and  Couette  viscosimeters  has  been  measured  at  20° 
over  a  range  of  shear  of  300,000-fold ;  within  this 
range  the  viscosity  of  castor  oil  is  constant.  A  method 
is  described  whereby  the  results  of  viscosity  measure¬ 
ments  in  these  instruments  may  be  used  to  calculate 
the  simple  shearing  stress  and  velocity  gradient  at  a 
definite  point  in  the  fluid.  A  graph  of  the  values  so 
obtained  expresses  in  a  manner  independent  of  the 
instrument  the  variation  of  flow  with  shearing  stress 
for  the  liquid  investigated.  The  stress-shear  curve 
for  starch  pastes  is  quite  continuous  and  either  passes 
through  or  terminates  close  to  the  origin.  Whilst 
it  does  not  hold  even  approximately  over  the  whole 
of  the  range  examined,  the  relation  F*T—  qdvjdy 
appears  to  describe  the  flow  of  starch  pastes  better 
than  any  other  two-constant  equation  and  serves  as  a 
useful  and  accurate  interpolation  formula  within  the 
range  usually  covered  by  any  one  type  of  instrument. 
Results  of  measurements  made  in  capillary  tubes  are 
expressed  in  terms  of  stress  and  strain,  and  therefore 
made  independent  of  instrument  dimensions  and 
comparable  with  data  obtained  by  the  use  of  other 
forms  of  viscosimeter,  by  the  use  of  a  formula  based 
on  the  above  relation,  viz.,  (Pvj2l)N — 73  ( J'  I 1) ( N  A 3 ) / m 3 , 
where  r  is  the  radius  and  l  the  length  of  the  tube, 
r*  ^ie  driving  pressure,  and  V  the  volume  of  liquid 
flowing  in  time  t.  The  method  is  applied  to  results 
given  by  Frcundlich  and  Schalek  (A.,  1925,  ii,  112) 
for  the  flow  of  benzopurpurin  sols  in  both  capillar)" 
mid  rota  ting-cylinder  viscosimeters,  and  it  is  shown 


that  the  discrepancy  between  the  apparent  viscosities 
as  determined  by  the  two  methods  then  disappears. 

B.  P.  lllDGE. 

Osmotic  pressure  of  protein  solutions  con¬ 
taining  salts.  J.  A.  Christiansen  (Compt.  rend. 
Tray.  Lab.  Carlsberg,  1928,  17,  No.  6,  1 — 17). — 
Theoretical.  A11  attempt  is  made  to  derive  general 
expressions  applicable  to  the  conditions  existing  in  an 
osmometer  of  the  type  used  by  Sorensen  and  his 
co-workers  (cf.  A.,  1919,  i,  175).  H.  Ingleson. 

Magnetic  susceptibility  and  the  supposed 
second  isoelectric  point  of  gelatin.  M.  Fallot 
(Compt.  rend.,  1928,  186,  1287 — 1288). — Between 
3*09  and  8*20,  the  magnetic  susceptibility  curves  of 
gelatin  show  a  minimum  value  at  4*7,  and  after  a 
maximum  at  pn  5*0,  decrease  regularly.  The  dis¬ 
persions  and  refractive  indices  of  gelatin  solutions 
are  independent  of  variations  in  the  pK  value,  and 
no  evidence  has  been  found  of  the  supposed  second 
isoelectric  point  at  pn  7*7,  J.  Grant. 

Isoelectric  points  of  protamines.  S.  Miyake 
(Z.  physiol.  Oherm,,  1928,  172,  225 — 229) . — Different 
fractions  of  clupeine  and  salmine  which  have  approx¬ 
imately  equal  arginine  contents  have  the  same  iso¬ 
electric  point.  Arginine  has  the  highest  isoelectric 
point  (pH  10*5)  of  all  amino-acids,  and  in  twelve 
protamines  examined  the  isoelectric  point  is  higher 
or  lower  as  the  arginine  content  increases  or  decreases, 
the  lowest  being  that  of  cyprinine.  The  precipitation 
of  clupeine  by  alcohol  shows  an  optimum  at  the 
isoelectric  point  (pu  12*2).  The  mixture  of  amino- 
acids  from  the  total  hydrolysis  of  clupeine  has  an 
isoelectric  point  9*37.  The  results  show  that  the 
displacement  of  the  isoelectric  point  towards  the 
alkaline  side  by  the  imino -group  is  greater  than  that 
produced  by  the  joint  action  of  free  carboxyl  and 
amino-groups.  C.  Hollins. 

Dependence  of  the  viscosity  of  gelatin  solu¬ 
tions  on  temperature.  A.  Fodor  and  K.  Mayer 
(Kolloid-Z.,  1928,  44,  314— 315).— Using  the  Ostwald 
viscosimeter,  measurements  were  made  of  the  viscosity 
of  gelatin  solutions  with  and  without  addition  of  acid 
or  alkali  between  the  temperatures  22°  and  26°.  The 
viscosity  of  an  aqueous  solution  of  gelatin  has  a 
higher  temperature  coefficient  than  that  of  a  gelatin 
solution  containing  acid  or  alkali.  It  is  inferred  that 
solvation  of  the  particles  is  not  the  primary  cause  of 
the  increase  in  viscosity,  and  that  the  important 
feature  is  the  formation  of  an  adsorption  compound 
between  the  gelatin  and  acid  or  alkali. 

E.  S.  Hedges. 

Turbidity  phenomena  in  gelatin.  K.  Mayer 
(Kolloid-Z.,  1928,  44,  315— 319).— The  turbidity  of 
solutions  of  electrodialysed  gelatin  was  measured  in 
an  “  extinction! eter  ”  at  various  temperatures  between 
12*5°  and  27*5°.  For  each  temperature  a  maximum 
occurs  at  1*8%  of  gelatin,  and  the  turbidity  is  less 
at  higher  temperatures.  The  fall  in  turbidity  with 
rising  temperature  is  greatest  for  a  1%  solution. 
Examination  of  the  effect  of  hydrogen-ion  concen¬ 
tration  on  the  turbidity  show  that  tVo  maxima  occur 
at  |?h  5*2 — 5*4  and  pn  4*0 — 4*2.  It  is  possible  to 
purify  gelatin  by  electrodialysis  without  previous 
dialysis  by  working  with  a  small  current  density  and 
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membranes  with  large  pores,  and  maintaining  a  rapid 
flow  of  water  in  tlie  anode  and  cathode  chambers  in 
order  to  remove  the  electrolytes.  33.  S.  Hedges. 

Diffusion  o£  silver  ions  [and  dyes]  in  gels. 
K,  Yabuki  (J.  Bioehem.  Japan,  1927,  8,  137 — 156). — 
The  influence  of  the  gel  concentration,  the  concentr¬ 
ation  of  the  diffusing  silver  nitrate,  and  the  chloride 
concentration  on  the  velocity  of  diffusion  of  silver 
ions  in  gelatin  and  agar  gels  has  been  studied  micro¬ 
scopically,  employing  a  method  in  which  the  rate  of 
advance  of  the  silver  chloride  boundary  is  measured. 
An  empirical  relation  x~~atb  was  found,  x  being  the 
distance  travelled  by  the  diffusing  ions  in  time  t,  and 
a  and  h  constants  for  the  particular  concentrations 
of  gel,  silver  nitrate,  and  sodium  chloride  employed. 
The  value  of  a  may  be  taken  as  a  measure  of  the 
velocity  of  diffusion.  Up  to  10%  gelatin  concen¬ 
tration,  and  5%  agar,  the  velocity  of  diffusion  of  the 
silver  ion  is  inversely  proportional  to  the  gel  con¬ 
centration.  With  constant  gel  concentration  the  rate 
is  greater  for  high  than  for  low  silver-ion  concentration. 
Increase  in  sodium  chloride  concentration  gives 
decreased  rate  of  diffusion.  A  similar  relation  is 
observed  for  the  diffusion  of  dyes  in  gelatin  gels  of 
10 — 40%  concentration.  The  fact  that  tlie  change 
in  rate  of  diffusion  with  gel  concentration  is  con¬ 
tinuous  suggests  that  there  is  no  essential  difference 
in  the  structure  of  the  gel  within  these  concentration 
limits  (Hardy,  J.  Physiol.,  1899,  172). 

W.  A.  Richardson. 

Conductivity  of  gel  containing  salt.  K. 
Yabuki|(J,  Bioehem.  Japan,  1927,  8,  157 — 1G5). — 
The  conductivity  of  potassium  chloride  (GT — O-OliY) 
in  gelatin  (2 — 28%)  and  agar  (0*5 — 5%)  gels  has 
been  measured,  and  it  is  found  that  the  conductivity 
y  due  to  the  salt  is  a  function  of  the  concentration  x  of 
tlie  colloid,  the  relation  being  of  the  form  y(ax+6)  =  l, 
where  a  and  b  are  constants.  The  decrease  in  con¬ 
ductivity  produced  by  the  colloid  is  attributed  to  the 
resistance  offered  by  the  colloid  rather  than  to 
adsorption  of  the  salt  by  the  colloid  particles.  The 
rate  of  increase  of  resistance  with  concentration 
decreases  with  increasing  concentration  of  the  colloid. 
There  appears  to  be  no  essential  difference  in  the 
structure  of  gelatin  and  agar  gels  over  the  ranges 
examined.  '  W.  A.  Richardson. 

Influence  of  slightly  soluble  substances  on 
the  thixotropy  of  ferric  oxide  sols.  H.  Freund- 
lich  and  K.  Sqellner  (Kolloid-Z.,  1928,  44,  309 — 
313). — The  accelerating  influence  of  metals  on  the 
thixotropic  change  of  ferric  oxide  sols  containing 
sodium  chloride  is  explained  in  the  following  way. 
Direct  measurements  have  shown  that  the  time  of 
setting  increases  with  increasing  hydrogen -ion  con¬ 
centration,  and  it  is  considered  that  the  metals  dissolve 
in  the  weakly  acid  ferric  oxide  sol  containing  ferric 
chloride  to  a  sufficient  extent  to  diminish  the  hydrogen- 
ion  concentration,  and  thus  the  time  of  setting. 
The  ions  of  the  metal  are  without  influence.  Pure 
gold  and  platinum  are  not  sufficiently  soluble  in  the 
add  solution  to  produce  any  effect.  These  results 
are  confirmed  by  semi-quantitative  experiments  in 
which  a  large  number  of  sparingly  soluble  substances 
(elements,  oxides,  sulphides,  silicates,  etc.)  were 


added.  A  marked  difference  was  found  between  the 
effects  produced  by  a  soluble  and  an  insoluble  steel. 
Substances  such  as  graphite  and  sulphur  were  without 
influence,  but  a  positive  effect  was  produced  by  oxides 
of  iron.  In  agreement  with  theory,  a  metal  is 
effective  when  separated  from  the  sol  by  a  collodion 
membrane.  E.  S.  Hedges. 

Electrokinetic  potential  of  silicic  acid  gels.  S. 
Glixelli  and  J.  Wiertelak  (Rocz.  Ghein.,  1928.  8, 
10 — 2 1 ) . — Measurements  of  the  velocity  of  electro - 
osmosis  of  0*001  N- nitric  acid  solutions  through  silica 
gel  diaphragms  show  that  this  is  substantially  the 
same  when  the  concentration  of  the  silica  in  the 
diaphragm  changes  from  T8  to  5*3%,  the  mean 
electrokinetic  potential  C  being  0*211  x  10~3  volt. 
The  value  of  £  rises  with  diminishing  concentration  of 
nitric  acid,  being  5-42  X 10  3  volt  for  pure  water. 
This  value  of  £  is  unusually  low  in  comparison  with 
other  diaphragms;  thus  for  powdered  quartz  and 
for  ignited  silicic  acid  £  is  respectively  12-3  X  10“3  and 
23*8  X 10"3  volt.  Previous  shaking,  concentration 
or  dilution  of  the  gel  does  not  appear  to  affect  the 
value  of  Z  obtained,  which,  however,  diminishes 
rapidly  with  increase  in  the  concentration  of  sodium 
silicate  solution  from  which  the  original  gel  is  pre¬ 
cipitated.  The  above  phenomena  are  explained  on 
the  basis  of  Eggert  and  Reitstotter’s  theory  of  the 
structure  of  gels  (A.,  1926,  1098). 

R.  Truszkowsri. 

Coagulation  of  colloids  by  electrolytes*  III. 
Potentiometric  titration  of  the  coagulation  of 
ferric  hydroxide  sols.  A.  J.  Rabinovitsch  and 
V.  A,  Kargin  (Z.  physikal.  Cliem.,  1928,  133,  203 — 
232 ;  cf.  A.,  1927,  654). — The  chemical  changes  winch 
occur  during  the  coagulation  of  ferric  hydroxide  sols 
by  electrolytes  have  been  followed  by  potentiometric 
titration.  The  replacement  of  chlorine  ions  by  ions 
from  the  colloidal  particles  and  the  adsorption  of  ions 
by  the  latter  may  be  thus  investigated.  It  is  found 
that  the  adsorption  and  replacement  of  chlorine  ions 
do  not  take  place  according  to  the  usual  adsorption 
isotherms,  but  partake  more  of  the  nature  of  a  chemical 
reaction.  Coagulation  usually  occurs  only  after  the 
whole  of  the  chlorine  has  been  replaced  by  the  anions, 
and  in  those  cases  in  which  it  takes  place  previously, 
the  replacement  takes  place  from  the  precipitate. 
.During  the  titration  tlie  chlorine  ions  are  replaced  by 
more  than  the  equivalent  quantity  of  other  anions, 
the  effect  being  greater  the  higher  the  concentration 
of  the  sol  and  of  the  coagulating  electrolyte.  Since 
there  is  no  corresponding  replacement  of  cations,  the 
positive  charge  on  the  colloidal  particles  must  be 
increased  by  the  addition  of  electrolyte  to  the  sol. 
This  conclusion  has  been  verified  by  cataphoretic 
measurements.  H.  F.  Gellbe. 

Electric  charge  and  coagulation  of  colloids. 
TL  Muller  (Kolloidchem.  Beih.,  1928,  26,257—311)* 
— Smoluchowski’s  theory  of  rapid  coagulation  for 
monodisperse  systems  is  extended  to  poly  disperse 
systems.  Assuming  that  the  effective  radius  of  the 
attractive  forces  determining  the  coagulation  between 
the  single  particles  is  small  compared  with  the  radii 
of  the  colloid  particles,  it  is  shown  that  coagulation 
takes  place  more  rapidly  between  particles  of  different 
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sizes  than  between  those  of  equal  size.  The  view  of 
Wiegner  and  G aleck i,  that  in  the  coagulation  of 
polydisperse  sols  the  submicrons  act  as  coagulation 
nuclei  for  the  amicrons,  receives  theoretical  con¬ 
firmation.  A  mathematical  theory  is  developed, 
which  is  applicable  to  any  polydisperse  system,  and 
the  following  equation  is  deduced :  Sv=A0/(l  + 
i jT)[7,nQl{(NQ\+n0}(l  +tjT)k—n0}],  where  Sv  is  the 
total  number  of  small  particles  at  time  t,  N0  and  nQ 
are  the  original  numbers  of  large  and  small  particles 
respectively,  T  is  the  coagulation  time  of  the  large 
particles,  and  X=(F^2  + l)/2F/j,  where  Vn  is  the  ratio 
of  the  radii  of  the  large  and  small  particles,  respect¬ 
ively.  The  equation  has  been  experimentally  con¬ 
firmed  by  Tuoriia  (A.,  1926,  1005)  and  Wiegner 
{ibid.,  242).  The  deviations  shown  by  the  results 
of  Wcstgren  and  Eeitstotter  (A,,  1918,  ii,  301)  from 
those  demanded  by  Smoluchowskrs  theory  can  be 
explained  by  the  polydispersivity  of  the  initial  colloid. 

The  influence  of  the  concentration  and  valency  of 
the  added  electrolyte  on  the  electrokinetic  potential 
(Q  and  stability  of  the  colloid  is  discussed  from  the 
point  of  view  of  Gouy’s  theory  of  the  diffuse  double 
layer.  A  graphical  method  is  given  for  determining 
the  potential  gradient  in  the  diffuse  double  layer 
round  a  spherical  particle.  By  means  of  the  theory 
developed,  the  change  of  electric  charge  within  the 
layer  can  be  calculated  from  eataphoresis  measure¬ 
ments,  and  a  closer  study  is  possible  of  the  laws  of  ion 
adsorption  on  the  colloid  particles.  The  curves 
(c = concentration  of  electrolyte)  obtained  by  Ereund- 
lich  and  Zeh  (A.,  1925,  ii,  115),  who  investigated  the 
influence  of  valency  on  the  eataphoresis  and  coagul¬ 
ation  of  an  arsenious  sulphide  sol,  can  be  explained 
simply  by  changes  in  the  diffuse  double  layer, 
assuming  a  constant  micelle  charge.  In  most  cases, 
however,  the  curves  can  be  explained  only  on  the 
assumption  that  a  change  in  the  particle  charge,  due 
to  ion  adsorption,  takes  place. 

L.  L.  Bircumshaw. 

Influence  of  temperature  on  the  speed  of 
coagulation  of  colloids.  K.  Jablczynski  and  M. 
Knaster  (Rocz.  Chem.,  1928,  8,  36 — 39). — See  this 
vol,  361. 

Kinetics  of  the  coagulation  of  colloids.  K. 
Jablczynski  and  M.  Soroczynski  (Rocz.  Chem., 
1928,  8,  31 — 35), — See  this  vol.,  360. 

[Influence  of]  salt  content  on  aggregation  of 
haemoglobin  in  solution.  S.  Kato,  Y.  Katsu, 
and  K.  Yabuki  (J.  Biochem.  Japan.  1927,  8,  133— 
136). — The  relation  deduced  by  Hill  (J.  Physiol., 
1916,  40,  Proc.  iv),  y=IQQKznj{l +Kxn),  between 
the  percentage  saturation  y  of  oxyluemoglobxn  and 
x,  the  oxygen  tension,  where  K  is  a  constant,  and  n 
represents  the  average  number  of  molecules  which 
compose  an  aggregate  particle,  is  confirmed  for 
haemoglobin  solutions  dialysed  to  different  degrees, 
and  it  is  shown  that  n  decreases  as  the  specific  con¬ 
ductance  and  the  chlorine-ion  concentration  decrease, 
but  at  a  slower  rate.  W.  A.  Richardson. 

^Organic  rhythmic  structures.  M.  Cotisarow 
(Kolloid-Z.,  1928,  44,  319 — 323). — Rhythmic  pre¬ 
cipitates  were  obtained  in  the  diffusion  of  picric  acid, 
tannic  acid,  luetic  acid,  phenol,  phosphoric  add,  and 


a-trinitrotoluene  into  gelatin.  At  low  concentrations 
of  the  colloid,  striated  structures  without  definite 
ring  formation  were  produced,  the  rings  becoming 
definite  at  a  certain  higher  concentration  of  colloid. 
The  value  of  this  concentration  depends  on  the  quality 
of  the  gelatin.  The  best  qualities  of  gelatin,  or  those 
containing  the  smallest  quantities  of  hydrolysis 
products,  tend  to  form  honeycomb  structures,  rather 
than  stratified  precipitates.  The  experiments  with 
tannic  acid  indicated  a  tendency  towards  the  form¬ 
ation  of  spirals  in  place  of  rings.  Rhythmic  pre¬ 
cipitates  were  not  produced  in  the  diffusion  of 
pyridine,  benzaldehyde,  oil  of  wintergreen,  gallic) 

acid,  and  o-nitrophenol  into  gelatin,  isinglass,  and 
agar.  E.  S.  Hedges. 

A  physical  factor  in  the  Liesegang  pheno¬ 
menon.  S.  Ray  (Kolloid-Z.,  1928,  44,  277—279). 
— An  expression  is  derived  which  gives  the  relation 
between  the  density  and  the  height  of  a  colloidal 
suspension.  According  to  this  there  arc  three  pos¬ 
sible  heights  for  certain  densities.  This  is  considered 
to  be  the  primary  cause  of  the  periodicity  in  Liese¬ 
gang  rings.  E.  S.  Hedges. 

“Acclimatisation  phenomenon  ’  '  in  the  co¬ 

agulation  of  arsenious  sulphide  sols  bj  barium 
chloride.  V.  JSL  Keestinskaja  and  V.  S.  Jakov¬ 
leva  (J.  Russ.  Phys.  Chem.  Soc.,  1928,  60,  295 — 
310).— See  this  vol.,  236. 

Cataphoretic  migration  velocity  of  large  parti¬ 
cles  in  sols  and  gels.  II.  H.  Freundlich  and 
H.  A.  Abramson  (Z.  physikal.  Chem.,  1928,  133, 
51—68;  cf.  A.,  1927,  931;  this  vol.,  238). — The 
fact  previously  observed  (loc.  ciL),  that  the  cata¬ 
phoretic  velocity  of  large  particles  is  independent  of 
their  shape,  has  been  confirmed  by  measurements  on 
quartz  particles  in  water,  in  aqueous  sugar  and  salt 
solutions,  and  in  serum,  and  also  on  glass  and  kaolin 
particles  in  water.  The  velocity  of  quartz  particles 
in  water  (very  dilute  suspensions)  is  lowered  by  the 
addition  of  proteins  such  as  gelatin,  albumin,  and 
haemoglobin  at  very  low  concentrations  (Hr7  g.  per 
litre) ;  this  effect  is  not  found  with  other  hydrophilic 
sols  (starch,  sodium  oleate,  etc.).  At  higher  protein 
concentrations  (1G~4 — 10“5  g.  per  litre)  the  cata¬ 
phoretic  velocity  of  quartz  or  glass  particles  is  inde¬ 
pendent  of  the  protein  content,  and  it  is  assumed  that 
the  particles  are  now  completely  surrounded  by  a 
protein  envelope  and  behave  as  protein  particles. 
Measurements  have  been  made  of  the  eataphoresis  of 
quartz  particles  in  solutions  of  egg-albumin  (IQ3 — 
1(H  g.  per  litre)  at  constant  piU  and  the  results  agree 
with  those  obtained  by  Svedberg  and  Tiselius  (A., 
1926,  1104)  for  the  relation  between  the  eataphoresis 
of  egg  albumin  and  the  pK  of  the  medium.  Excep¬ 
tions  are  found  to  the  behaviour  shown  by  quartz 
particles,  zinc  oxide,  air  bubbles,  etc.  Thus,  in  spite 
of  the  high  albumin  content  of  serum,  the  mobility 
of  the  red  corpuscles  is  about  twice  as  great  as  that 
of  the  white.  In  mixtures  of  serum  with  gelatin, 
containing  enough  gelatin  (about  0*7%)  to  cause  it 
to  set  to  a  soft  gel,  the  mobility  of  the  red  corpuscles 
is  about  twice  that  of  quartz  particles  and  leucocytes. 
With  larger  admixtures  of  gelatin  (1*2 — 1*5%),  so 
t  hat,  the  whole  sets  to  a  solid  gel,  the  blood  corpuscles 
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and  suspended  quartz  particles  move  at  first  with 
the  same  velocity,  but  after  a  time,  the  red  corpuscles 
again  move  with  twice  the  velocity  of  the  other 
particles.  This  behaviour  is  explained  as  being  due 
to  a  thixotropic  change  in  the  gel,  caused  by  the 
repeated  to-and-fro  motion  of  the  particles. 

L.  L.  Bircumsiiaw. 

Gaseous  solutions.  M,  Randall  and  R.  Sosnick 
(J.  Amor.  Chem.  Soc.,  1928,  50,  967— 980).— The 
deviations  of  gaseous  mixtures  from  the  generalised 
Raoul t  law  increase  with  the  density  of  the  gas,  and 
are  qualitatively  the  same  as  those  of  typical  liquid 
pairs.  In  Hildebrand’s  simplified  equation  for 
log  y  (of.  A.,  1927,  936)  the  value  of  h  will  always  be 
below  the  “  critical  mixing  point,”  i.e,,  the  value 
necessary  for  the  eo -existence  of  two  gaseous  phases 
in  equilibrium.  The  fugaeity  of  a  pure  supercooled 
vapour  cannot  be  calculated  above  the  pressure 
corresponding  with  the  maximum  in  the  pv  isotherm. 
Lewis  and  Randall’s  fugaeity  rule  applies  only  to  a 
limited  extent  to  vapours  below"  the  critical  point  of 
the  solute  gas.  although  it  holds  approximately  as  a 
limiting  law  for  all  gaseous  solutions  above  the 
critical  temperature.  The  activity  functions  of 
certain  solute  gases  below  the  critical  temperature 
are  tabulated ;  from  these,  the  values  for  other 
mixtures  and  at  other  temperatures  may  be  derived . 

S.  K.  Tweedy. 

Thermodynamic  deduction  of  Maxwell's  dis¬ 
tribution  law.  A.  Sc hu karev  (Physikal.  Z.,  1928, 
29,  181— 1S2).— Maxwells  deduction  is  open  to 
criticism,  although  the  law  is  in  accord  with 
experience.  An  attempt  has  therefore  been  made 
to  deduce  the  law  from  thermodynamic  principles. 

R.  A.  Morton. 

Statistical  series  of  the  Charlier  A  type  and 
Boltzmann's  equation.  U.  Wegner  (Z.  Phvsik. 
1927,  45,  539—547 ) .—Mathematical.  R.  W.  Lunt. 

Deduction  from  two  diffusion  equations.  W. 
Herz  (Z.  anorg.  Chem.,  1928,  170,  246) . — Combining 
Gapon’s  relation  constant  (this  vol.,  134), 

where  D  is  the  diffusion  coefficient  of  a  substance, 
and  n  the  number  of  atoms  in  the  molecule,  with  the 
well-known  equation  D\/ M = constant,  where  M  is 
the  mol.  wt , ,  there  results  the  relation 
constant,  which  proves  to  be  in  satisfactory  agree¬ 
ment  with  the  experimental  data.  R,  Ctjthill. 

Equation  of  state  for  binary  mixtures  of 
methane  and  nitrogen.  F.  G.  Keyes  and  H.  G. 
Burks  (J.  Amer.  Chem.  Soc.,  1928,  50,  1100—1106). 
— Compressibility  data  for  three  mixtures  of  nitrogen 
and  methane  between  0°  and  200°  and  up  to  about 
300  atm,  are  recorded.  The  equation  of  state  for 
the  mixtures  is  of  the  same  form  as  that  for  the 
separate  gases  (cf.  A.,  1927,  507,  719),  and  the 
constants,  provided  the  slight  curvature  of  the  iso¬ 
metrics  is  neglected,  are  linear  functions  of  the  weight 
percentage  composition  (W)  of  the  mixtures  and 
of  the  constants  for  the  pure  gases.  Thus, 

A  =  (A|?1I]  cajh  £ — k*+Pch4N  or**  etc. 

The  relationships  may  not  be  so  simple  when  the 
molecular  “  diameters  n  of  the  two  constituents  are 
less  nearly  equal  than  in  the  present  case. 

S.  k.  Tweedy. 


Brownian  displacements  and  thermal  diffusion 
ol  grains  suspended  in  a  non-uniform  fluid.  S. 
Chapman  (Free.  Roy.  Soc.,  1928,  A,  119,  34 — 54). — 
The  distribution  in  magnitude  and  direction  of  the 
Brownian  displacements,  during  any  assigned  interval, 
of  small  spherical  grains  suspended  in  a  fluid  (liquid 
or  gaseous)  is  obtained  for  the  general  case  of  a  non- 
uniform  fluid.  The  non-uniformity  may  refer  to 
temperature,  composition,  or  any  other  property 
which  affects  the  coefficient  of  diffusion  (D)  of  the 
grains.  The  distribution  function  contains  terms 
additional  to  that  given  by  Einstein  for  the  uniform 
case ;  some  of  these  are  definitely  determined,  but 
one  term  contains  ail  undetermined  constant  which 
requires  more  detailed  physical  analysis  for  its 
evaluation.  It  is  surmised  that  this  coefficient 
vanishes  in  the  case  of  Brownian  particles  which  are 
large  compared  with  the  mean  free  path  of  the 
surrounding  molecules.  The  steady  distribution  of 
grains  in  a  fluid  is  considered  for  the  ease  when  the 
temperature  (T)  of  the  fluid  is  non-uniform.  It  is 
found  that  if  the  density  of  the  grains  is  the  same  as 
that  of  the  fluid,  so  that  there  is  no  tendency  for 
them  to  settle  in  the  lower  strata,  then  the  concentra¬ 
tion  n  is  inversely  proportional  to  D,  which  varies 
with  T  more  rapidly  in  liquids  than  in  gases.  In  the 
case  of  a  Maxwellian  gas,  D  is  independent  of  T,  so 
that Brownian  ”  thermal  diffusion,  like  true  gaseous 
thermal  diffusion,  is  not  operative.  In  other  fluids, 
the  grains  will  tend  towards  the  cooler  regions. 
When  the  densities  of  the  grains  and  fluid  are  unequal, 
it  is  shown  that  with  a  uniform  temperature  gradient 
nD  is  not  constant,  but  varies  as  a  power  of  T.  The 
order  of  magnitude  of  the  various  effects  is  estimated, 
and  it  is  shown  how  their  accuracy  might  be  experi¬ 
mentally  tested.  The  present  theory  may  be  applic¬ 
able  to  the  Ludwig-Sore t  effect  in  liquid  solutions  for 
which  the  solute  molecules  are  large  and  non-ionised. 

L.  L.  Birctjmshaw. 

Molecular  displacements  in  diffusing  gas 
mixtures.  S.  Chapman  (Proc,  Roy.  Soc.,  1928, 
A,  11 9 j  55 — 60). — The  arguments  used  in  the  con¬ 
sideration  of  the  Brownian  motion  of  grains  suspended 
in  a  fluid  (cf .  preceding  abstract)  are  applied  to  ordinary 
gas  mixtures.  For  a  perfect  gas  mixture  in  which  the 
concentration  of  one  kind  of  molecule  is  very  small, 
it  is  shown  that  if  the  molecules  are  rigid  elastic 
spheres,  and  if  the  rare  molecules  are  much  the  lighter, 
the  spreading  of  any  particular  cluster  of  molecules 
will  be  accompanied  by  a  movement  towards  the 
hot  region ;  on  the  other  hand,  if  the  rare  molecules 
are  much  the  heavier  the  spreading  will  be  associated 
with  a  movement  towards  the  colder  regions,  unless 
their  diameter  is  small  (less  than  half  that  of  the 
other  kind  of  molecule  present).  The  spreading  is 
not  symmetrical  relative  to  the  mean  motion.  In  gas 
mixtures  of  small  concentration,  the  product  (concen¬ 
tration)  X  (coefficient  of  diffusion)  is  not  a  constant. 

L.  L.  Btrcumsiiaw. 

Entropy  and  thermo  dynamic  potentials  of 
real  gases  and  mixtures  of  real  gases,  and 
a  mass  action  law  for  chemical  reaction 
between  real  gases.  I.  General  thermodynamic 
relations.  J.  A.  Beattie  (Physical  Rev.,  1928, 
[iijj  31,  680 — 090). — 1 Theoretical.  General  thermo- 
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dynamic  equations  are  deduced  for  the  energy,  heat 
content,  entropy,  and  thermodynamic  potentials  of 
gas  mixtures,  and  the  chemical  potential  of  a  gas  in 
a  mixture  in  terms  of  the  independent  variables  p 
and  T}  and  V  and  T>  Two  forms  of  the  mass  action 
law  are  deduced,  p  and  T;  or  V  and  T,  being  chosen 
as  the  independent  variables.  A.  A.  Eldridge.  . 

Group  theory  of  homopolar  chemical  com¬ 
bination.  W.  Heitler  (Z.  Physik,  1928,  47,  835 — 
858). — Mathematical .  An  extension  of  the  theory  of 
Heitler  and  London  (A.,  1927,  923).  J.  W.  Smith. 

Differential  equations  of  a  reacting  mixture. 
R.  D.  Kleeman  (Phil,  Mag.,  1928,  [vii],  5,  620—629). 
-—The  results  obtained  from  the  generalised  equations 
for  a  reacting  mixture  accord  with  that  obtained 
previously  (this  voL,  239).  The  mass-action  con¬ 
stant  is  usually  a  function  of  the  temperature, 
volume,  and  masses  of  the  constituents.  In  special 
cases  the  constant  may  be  a  function  of  the  tem¬ 
perature  alone.  A.  E.  Mitchell. 

Decomposition  of  carbon  dioxide  at  low 
pressure  under  the  action  of  the  electric  current. 
P.  Jolibois,  H.  Lefebyre,  and  P,  Montagne  (Compt. 
rend.,  1928, 186, 1119—1121 ;  cf.  this  voL,  477).— The 
final  equilibrium  is  independent  of  the  intensity  of 
the  current  between  0  and  2  milliamp.,  but  is  attained 
most  rapidly  with  currents  of  high  intensities. 
During  the  first  moments  of  the  passage  of  a  current 
of  medium  intensity  the  rate  of  dissociation  is  pro¬ 
portional  to  the  duration  and  intensity  of  the  current. 
It  decreases  when  the  pressure  is  increased,  and  is  less 
for  a  continuous  current  than  for  a  spark  discharge 
although  the  temperatures  developed  are  approxim¬ 
ately  the  same  (2100—3000°).  J,  Grant. 

Theory  of  the  decomposition  of  methane. 
0.  K.  Rice  (Proe.  Nat.  Acad.  Sci.,  1928,  14,  118— 
124;  cf.  this  voL,  483). — The  decomposition  of  azo¬ 
methane  is  said  to  result  from  activation  by  collision, 
the  chance  of  reaction  of  an  activated  molecule 
depending  on  the  energy  in  the  manner  to  be  expected 
if  reaction  is  due  to  energy  which  is  localised  in  a 
particular  centre.  W.  E.  Downey. 

Dielectric  constants  of  solutions  of  electro™ 
lytes.  H.  Hellmann  and  H.  Zahn  (Z.  pliysikal. 
Cliem.,  1928,  132,  399— 400).— Polemical  (cf.  this 
voL,  14).  H.  F.  Gillbe. 

Formation  and  stability  of  metallic  complexes 
in  solution.  P.  Job  (Ann.  Chilli.,  1928,  [x],  9, 
113 — 203). — -An  extended  account  of  work  alread}r 
published  (A.,  1923,  i,  307,  902;  1925,  ii,  389,  471, 
887  ;  1926,  571,  791 ;  1927,  205,  546).  H.  Burton. 

.  Cryoscopic  measurements  on  aqueous  solu¬ 
tions  of  resorcinol  and  pyrocatechol.  E.  Bourion 
and^C.  Tuttle  (Compt,  rend.,  1928,  186,  1124— 
1126).- — Solutions  of  resorcinol  and  pyrocatechol  were 
examined  at  concentrations  0*75— 3*0 J/  and  0*375— 
1*254/,  respectively.  The  f.-p.  data  suggest  the 
existence  of  equilibria  between  simple  and  triple 
molecules,  whilst  at  100°  the  equilibria  are  between 
simple  and  double  or  triple  molecules  at  low  or  high 
concentrations,  respectively.  The  calculated  heats  of 
association  of,  three  simple  molecules  to  form  a  triple 


molecule  are  +600  and  —2400  g.-eal.  (at  constant 
volume)  for  resorcinol  and  pyrocatechol,  respectively. 

J.  Grant. 

Equilibrium  between  methoxide  and  hydroxyl 
ions  in  methyl  alcohol-water  mixtures.  III. 
Calculation  of  the  equilibrium  constant  from 
the  dissociation  constants  of  methyl  alcohol  and 
water.  A.  Unmack  (Z.  pliysikal.  Chem.,  1928, 
133,  45—50;  cf.  this  voL,  18).— The  equilibrium 
constant  for  the  process  OMe'  +H20  01+  + 

MeOH  may  be  calculated  from  the  equation  K'~~ 
K31(W)IKm{M)>  where  KM(W)  is  the  dissociation 
constant  of  water  in  methyl  alcohol  and  that 

of  methyl  alcohol  (in  methyl  alcohol?).  KM(W)  is 
given  by  KM(W)=Kw(W) .  V§(H)X  where 

Vfv{pH)  is  the  partition  coefficient  of  the  hydroxyl  ion, 
and  VW(H)  the  partition  coefficient  of  the  hydrogen 
ion  between  methyl  alcohol  and  water.  From  this,  the 
equation  IC = [Kw(W)/Km{M)][ V§(H)]2 , 8(H)  follows, 
8(H)  being  the  equilibrium  constant  for  the  solvation 
equilibrium  of  the  hydrogen  ion  in  mixtures  of  water 
and  methyl  alcohol.  All  the  quantities  in  this 
equation  are  known.  By  taking  values  for  Km(M) 
obtained  by  hydrolysis  and  potentiometrie  measure¬ 
ments,  respectively,  and  values  for  VW(H)  calculated 
by  different  methods,  a  number  of  values  for  Kr  arc 
found  ranging  from  0*98  to  2*00.  All  these  values 
are  higher  than  those  previously  found.  The  reasons 
for  this  are  discussed.  L.  L.  Bircumshaw. 

Influence  of  neutral  salts  on  acid-salt  equili¬ 
bria.  II.  Dissociation  constants  of  citric  acid. 
I.  M.  Kolthofe  and  W.  Bosch  (Ree.  trav.  chirm, 
1928,  47,  558—575 ;  cf.  A.,  1927,  829).— Measure¬ 
ments  have  been  made  of  the  pn  of  mixtures  of  citric 
acid  and  its  potassium  salts  at  18°,  and  the  three 
dissociation  constants  of  citric  acid  calculated. 
These  are  A3=*8*2x  10"4,  K^bll  x  10~5,  A3=3*9x 
10"7.  The  effect  of  neutral  salts  on  the  pE  of  the 
solutions  has  been  studied.  Anions  are  relatively 
inactive,  but  there  is  a  well-marked  cation  effect  in 
the  order  (Cs,  Rb)<I£=NH4<Na<Li.  The  in¬ 
fluence  of  potassium  chloride  can  be  calculated 
approximately  from  the  Debye-  Huekel  equation,  but 
this  does  not  give  good  results  for  sodium  and  lithium 
salts.  The  calculated  average  size  of  the  ions  in  mix¬ 
tures  of  di-  and  tri-citrate  is  6*2  x  10'8,  but  a  constant 
value  is  not  obtained  for  the  citric  acid-monocitrate 
mixtures,  and  it  seems  that  the  activity  coefficient 
of  the  undissociated  acid  is  much  larger  than  unity 
at  moderate  concentrations.  It  is  proposed  to 
replace  for  practical  purposes  the  true  dissociation 
constants  quoted  above,  which  refer  to  infinite 
dilution,  by  “  acid  strengths,”  which  represent  the 
true  dissociation  constants  corrected  for  the  activity 
coefficients  of  the  components. 

W.  A.  Richardson. 

Equilibrium  law  of  electrolytes  and  their  con¬ 
ductive  power.  K.  Jaelczynski  (Rocz.  Chem.. 
1928,  8,  22— 30). —The  equation 
connecting  the  conductivity  and  the  concentration  of 
an  electrolyte  (compare  Jablczynski  and  Wisniewski, 
A.,  1922,  ii,  190),  is  applied  to  measurements  made 
by  different  authors,  and  shown  to  give  better  results 
than  Debye  and  HuckeFs  equation.  In  some  cases. 
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e.g.,  sodium  and  lithium  -chloride,  the  equation  does 
not  hold,  but  this  is  due  to  hydration  of  the  ions,  and 
on  applying  the  necessary  corrections  the  behaviour 
of  these  salts  is  found  to  be  normal. 

R.  Truszkowski. 

Vapour  equilibrium  of  aqueous  glycerol  solu¬ 
tions.  B.  F.  Stedman  (Trans.  Faraday  Soc.,  1.928, 
24,  289 — 208). — A  distillation  method  which  is 
described  lias  been  employed  to  determine  the  com¬ 
position  of  vapour  in  equilibrium  with  aqueous  solu¬ 
tions  of  glycerol  at  temperatures  from  50°  to  200° 
and  pressures  between  60  and  760  ram.,  with  an 
accuracy  of  OT — 0*5%.  Values  for  the  vapour 
pressure  of  anhydrous  glycerol  for  the  same  tem¬ 
perature  range  have  been  determined  with  an  accuracy 
of  approximately  1%,  and  average  values  for  the 
latent  heat  of  evaporation  over  each  10°  interval  have 
been  calculated.  M,  S.  Btjhr. 

Condition  of  strong  electrolytes  in  concen¬ 
trated  solution.  I  and  II.  Nitrates.  H.  yon 
H alban  and  J.  Eisenbrand  (Z,  physikal.  Chem., 
1928,  132,  401—432,  433—455).— I.  The  displace, 
ment  of  anion  absorption  bands  in  the  presence  of 
cations  has  been  examined  in  detail  for  the  nitrate 
ion  band  at  300  gt±,  using  concentrated  solutions  of 
alkali  nitrates  and  also  dilute  solutions  of  the  nitrates 
in  concentrated  solutions  of  other  salts.  All  cations 
influence  the  absorption  of  the  nitrate  ion,  which  is  in 
the  same  condition  in  a  concentrated  nitrate  solution 
as  in  a  dilute  nitrate  solution  having  a  high  cation 
concentration.  The  less  easily  deformed  the  cation, 
the  greater  is  its  influence  on  the  anion,  whilst  the 
dielectric  constant  of  the  solvent.  Is  ol  considerable 
importance  as  regards  the  magnitude  of  the  effect. 
The  displacement  of  the  band  decreases  on  passing 
down  a  group  of  the  periodic  table,  and  in  the  case 
of  the  alkali  metals  changes  sign.  No  influence  is 
manifested  by  heavy  metal  cations  such  as  the  raer- 
cm!c,  cupric,  and  nickelous  ions  at  the  low  concentra¬ 
tions  at  which  the  alkali  metals  are  active.  Schafer's 
observation,  that  Beer’s  law  is  not  valid  for  these 
nitrates  at  even  low  concentrations,  is  not  due  to  a 
change  in  the  absorption  of  the  nitrate  ion,  but  is  a 
cationic  effect.  Other  anions  present  in  the  solution 
affect  the  extent,  but  not  the  nature,  of  the  displace¬ 
ment.  For  a  given  concentrated  nitrate  solution 
there  exists  a  dilute  nitrate  solution,  containing  a 
different  salt  of  the  same  cation,  such  that  the  two 
solutions  possess  at  all  ■wave-lengths  identical 
absorption. 

The  displacement  effect  is  discontinuous,  and  Is  due 
to  the  formation  of  a  new  type  of  absorbing  molecule 
which  contains  both  the  nitrate  ion  and  the  cation. 

.  II.  Measurements  have  been  made  of  the  absorp¬ 
tion  spectrum  of  nitric  acid  in  solutions  of  widely 
varying  concentration  in  water  and  in  aqueous 
solutions  of  perchloric,  sulphuric,  and  phosphoric 
acids,  and  also  in  dilute  ethvl  ether,  acetic  acid,  ethyl 
alcohol,  and  hexane  solution.  The  spectra  of  the 
dilute  aqueous  solutions  are  identical  with  those  of 
the  corresponding  nitrate  solutions.  At  concentra¬ 
tions  below  about  10 A  the  extinction-wave-length 
curves  of  all  the  aqueous  solutions  intersect  at,  a 
common  point.  The  extreme  variations  exhibited 


by  the  spectrum  over  this  concentration  range  cannot 
be  ascribed  to  the  presence  of  undissociated  molecules 
of  nitric  acid,  and  the  possible  formation  of  ionic 
pairs  or  of  complex  ions  is  suggested.  In  ether  and 
in  acetic  acid  solution,  nitric  acid  exists  to  the  extent 
of  about  60%  as  associated  ions;  this  is  the  case  for 
concentrated  aqueous  solutions,  the  remainder  con¬ 
sisting  of  undissociated  molecules.  The  spectra 
of  the  solutions  in  hexane  resemble  those  of  the 
esters,  the  greater  part  of  the  acid  being  undis¬ 
sociated.  Solutions  in  aqueous  sulphuric  acid  have 
spectra  which  change  from  the  first  type  to  the 
second  as  the  sulphuric  acid  concentration  increases. 
The  totally  different  spectrum  exhibited  by  concen¬ 
trated  sulphuric  acid  solutions  of  nitric  acid  is 
ascribed  to  the  presence  of  nitric  anhydride. 

H,  F.  Gillbe, 

Graphical  methods  and  empirical  formate 
for  the  study  of  electrolytic  dissociation.  E. 
Benina  (Notiz.  ehira.-ind.,  1.927,  2,  491—497 ; 
Chem.  Zentr.,  1927,  ii,  2648). 

■pQ  of  buffered  salt  solutions.  J.  B.  O' Sullivan 
(Trans.  Faraday  Soc.,  1928,  24,  198— 300).— The 
effect  of  salt  solutions  on  the  pn  values  of  buffer 
solutions  has  been  investigated.  In  most  cases  a 
lowering  of  the  pu  of  both  buffer  and  salt  solutions 
was  observed.  The  results  obtained  are  in  agreement 
with  Haynes5  observations  (Biochem.  J.,  1921,  15, 
440).  M.  S.  Burr. 

Activity  coefficients  of  small  ions,  M.  Muller 
(Physikal.  Z.,  1928,  29,  78-— 82 ;  of.  A.,  1.927,  626). 
—Theoretical.  W.  E.  Dow not. 

Activity  of  hydrogen  ions  in  aqueous  solutions 
of  beryllium  sulphate.  M.  Prytz  (Trans.  Faraday 
Soc.,  1928,  24,  281 — 288). — The  pn  values  of  solutions 
of  beryllium  sulphate  of  different  concentrations,  both 
in  water  and  in  aqueous  sulphuric  acid,  have  been 
determined  electrometrically  at  different  temperatures. 
Making  certain  assumptions,  values  for  the  **  per¬ 
centage  hydrolysis,”  a,  of  beryllium  sulphate  have 
been  calculated.  For  the  more  dilute  solutions  a 
apparently  increases  with  temperature,  hut  decreases 
in  more  concentrated  solutions.  As  concentration 
increases  the  value  of  a  falls  to  a  minimum,  and  then, 
increases.  This  may  he  explained  by  the  increase  in 
the  activity  of  the  hydrogen  Ions  due  to  increasing 
concentration  of  beryllium  sulphate.  By  comparing 
solutions  of  beryllium  sulphate  with  equivalent 
solutions  of  magnesium  sulphate  containing  sufficient 
added  sulphuric  acid  to  yield  the  same  values  of  pu, 
an  attempt  has  been  made  to  ascertain  the  true  degree 
of  hydrolysis  of  solutions  of  beryllium  sulphate. 
The  curve  of  corrected  values  of  a  plotted  against 
concentration,  however,  still  shows  a  pronounced 
minimum.  M.  S.  BURR. 

Activity  coefficients  of  gases  in  aqueous  salt 
solutions.  M.  Ran  ball  and  G.  F.  Failey  (Chem. 
Reviews,  1927,  4,  271—284), 

Activity  coefficients  of  non -electrolytes  in 
aqueous  salt  solutions  from  solubility  measure¬ 
ments.  Salting-out  order  of  the  ions.  M. 
Randall  and  0,  F.  Failey  (Chem.  Reviews,  1927, 
4,  285—290). 
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Activity  coefficients  of  the  tmdisso elated  part 
of  weak  electrolytes.  M.  Randall  and  C.  F. 
Fajxey  (Chem.  Reviews,  1927,  4,  291—318). 

Activity  coefficients  of  nitric  acid  in  aqueous 
solution.  E.  Abel,  0.  Redlicii,  and  R.  von 
Lengyel  (Z.  physikal.  Chem.,  1928, 132, 189—207).— 
From  measurements  of  the  f.-p.  depression  of  nitric 
acid  solutions  containing  0-00526 — 4-009  g.-mol.  of 
acid/ 1000  g.  of  water  the  authors  have  calculated  the 
activities  and  activity  coefficients  of  both  constituents 
of  the  solutions,  and  the  free  energies  of  dilution  of 
the  acid.  The  activity  coefficient  of  the  acid  is 
minimal  in  an  approximately  04 Absolution. 

R.  Cu  Til  ILL. 

Activity  coefficients  of  aqueous  solutions  of 
lead  chloride  at  25°.  A.  J.  Allman d  and  E. 
Hunter  (Trans.  Faraday  Soc.,  1928,  24,  300 — 306 ; 
cf.  A.,  1927,  1 030 ) . — ‘Electrometric  measurements 
have  been  made  on  the  cell  Pb(amalgamated)| 
aqueous  PbCl2j AgCl(solid) | Ag,  under  air-free  con¬ 
ditions  at  25°,  at  concentrations  between  saturation 
and  O' -00006 M.  By  plotting  the  logarithm  of  the 
concentration  against  the  E.M.F.,  a  curve  is  obtained 
which  is  convex  to  the  axes  at  high  concentrations 
and  concave  at  low  ones.  The  form  of  the  latter  part 
of  the  curve  is  due  to  the  solubility  of  silver  chloride. 
From  the  results  the  mean  activity  coefficients  of  the 
dissolved  lead  chloride  have  been  calculated  for  con¬ 
centrations  down  to  0-0003i¥.  The  results  are  in 
fairly  good  agreement  with  Lewis  and  Randall’s 
deductions  from  some  of  Bronsted’s  earlier  measure¬ 
ments  (A.,  1906,  ii,  834).  It  is  suggested,  however, 
that  their  values  for  the  activity  coefficients  of  barium 
and  cadmium  chloride  solutions  may  need  revision. 

M.  S.  Bijrr. 

Concentrated  solutions.  V.  Experimental 
determination  of  the  thermodynamic  activity  of 
the  constituents  of  binary  mixtures  of  organic 
compounds.  (Mxle.)  M.  Roland  (Bull.  Soc.  chim. 
Belg.,  1928,  37,  117— 140).— The  vapour  pressures  of 
binary  mixtures  of  organic  compounds  have  been 
determined  at  various  temperatures  and  concentra¬ 
tions  by  Kohnstamm’s  method,  one  of  the  con¬ 
stituents  in  each  case  having  a  negligible  vapour 
pressure  at  the  temperature  concerned.  The  experi¬ 
mental  error,  which  Is  dependent  on  the  pressure, 
varied  from  0*15  to  4*0%.  All  the  systems  studied 
had  vapour  pressures  higher  than  required  by  the 
law  of  ideal  solutions,  and  mixtures  of  acetone  with 
diisoamyl  or  with  sec.-butylcycZohexane  showed 
points  of  inflexion  on  the  total  pressure-concentration 
curves  which  gradually  disappeared  at  temperatures 
removed  from  the  critical  solution  temperature 
(—11*2°  and  —7*1°,  respectively).  The  anomalies 
are  less  marked  for  mixtures  of  sec. -butyl  alcohol  with 
nitrobenzene,  aniline,  ethyl  bromide,  isopentane,  or 
carbon  disulphide,  and  of  sec. -butyl  chloride  with 
nitrobenzene,  and  the  curves  all  tend  towards  those 
of  ideal  solutions  at  the  higher  temperatures.  The 
thermodynamic  activity  coefficients,  calculated  by 
the  method  of  Lewis  and  Randall,  are  shown  to  be 
greater  than  unity.  Since  the  activity  of  one  sub¬ 
stance  considered  as  solvent  in  a  very  concentrated 
solution  of  the  other  component  equals  that  of  the 


latter  considered  as  a  solute  in  a  very  dilute  solution 
of  the  former,  multiplied  by  a  factor  depending  on 
the  ratio  of  the  states  of  reference  chosen  in  each  case, 
it  is  possible  to  calculate  the  activity  of  one  com¬ 
ponent  from  that  of  the  other.  J.  Grant. 

Oxygen-,  acid-,  and  base-combining  pro¬ 
perties  of  Mood.  III.  Validity  of  hydrogen-ion 
activity  determinations  by  the  hydrogen  electrode 
In  systems  containing  carbonic  acid,  carbonates, 
haemoglobin,  carbon  monoxidehcemoglobin, 
and  metheemoglobin.  IV.  The  apparent  first 
dissociation  constant,  pKj,  of  carbonic  acid 
and  the  activity  coefficient  of  the  hydrogen 
carbonate  ion  in  solutions  of  haemoglobin, 
methsemoglobin,  cyanhasmoglobin,  and  nitric 
oxide -haemoglobin  at  varying  ionic  strengths. 
W.  C.  Stadie  and  E.  R.  Hawes  (J.  Biol.  Chem., 
1928,  77,  241—264,  265— 302).— III.  The  values  of 
the  hydrogen -ion  activity  of  these  systems  given  by 
E.M.F.  determinations  with  the  hydrogen  electrode 
differ  by  an  indeterminate  amount  from  the  absolute 
values ;  the  difference  is  due  to  faulty  assumptions 
in  regard  to  the  hydrogen -ion  activity  of  the  reference 
solution  and  the  liquid  junction  potentials  which  are 
involved.  An  approximate  evaluation  of  the  error 
due  to  liquid  junction  potentials  is  made.  The 
junction  potentials  between  saturated  potassium 
chloride  and  solutions  of  the  above  substances  of 
widely  varying  concentration  are  shown  to  be 
negligible  when  the  Bjerrum  extrapolation  is  made. 
The  following  evidence  is  advanced  to  show  that  the 
hydrogen  electrode  is  a  reversible  source  of  E.M.F . 
in  the  above  solutions.  The  E.M.F.  is  a  function 
of  the  logarithm  of  the  partial  pressure  of  hydrogen 
over  a  wide  range.  Carbon  monoxide  is  without 
effect  on  the  E.M.F.  of  the  electrode  at  partial 
pressures  as  great  as  330  mm.  The  heats  of  ionis¬ 
ation  of  carbonic  acid  are  identical  in  the  presence 
and  in  the  absence  of  haemoglobin.  There  are  no 
appreciable  irreversible  reactions  in  the  presence  of 
the  electrode.  Discrepancies  are  pointed  out  in  the 
free  energies  and  heats  of  ionisation  of  carbonic  acid 
when  calculated  from  E.M.F.  data  on  the  one  hand 
and  from  conductivity  and  thermal  data  on  the  other. 
The  hydration  of  the  hydrogen  ions  in  haemoglobin 
solutions  is  discussed. 

IV.  Values  of  K\  and  yHG0#-  have  been  cal¬ 
culated  from  the  hydrogen  electrode  determinations 
in  solutions  of  varying  ionic  strength  and  varying 
concentration  of  the  above  derivatives  of  haemoglobin. 
The  results  can  be  expressed  in  the  equations, 
2)K\=pKt^P\/T  and  log  —  PVr,  where 

£=0*54 — o[Hb]  and  pJC*=6*33 —  p[Hb].  a  and  p 
arc  constants  characteristic  of  the  haemoglobin 
derivative  present.  It  follows  that  ylICo*“  niay  be 
equated  to  two  activity  coefficients  which  measure 
respectively  the  effects  of  salts  and  of  the  haemoglobin 
derivative  on  ync0|-  ,  and  permit  the  calculation  of 
pK)  over  a  wide  range  of  haemoglobin  and  salt 
concentration.  The  pK\  in  the  red  blood-cell  is 
calculated  to  be  5*98  and  5*87  for  the  oxidised  and 
reduced  states,  respectively,  and  these  values  are- 
confirmed  by  direct  determinations  in  lieemolysed 
human,  horse,  and  ox  cells.  R*  K*  Can  nan. 
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Oxygen-,  acid-?  and  base -combining  pro¬ 
perties  of  blood.  ¥.  Extension  of  the  Debye- 
Hiickel  theory  of  ionic  interaction  to  haemo¬ 
globin,  hydrogen  carbonate-sodium  chloride 
systems.  W.  C,  Stadie  (J.  Biol.  Chem.,  1928, 
77,  303—323;  cf.  preceding  abstract).— Equations 
are  developed  on  the  basis  of  the  Debye-Hiiokel 
theory  which  permit  the  calculation  of  the  activity 
coefficients  of  the  hydrogen  carbonate  ion  in  solutions 
of  haemoglobin  varying  from  0  to  20  millimols.  and 
salt  from  0  to  0*5  mol.  per  litre.  The  values  cal¬ 
culated  agree  within  experimental  error  with  those 
observed.  Theoretical  and  experimental  reasons  are 
given  for  assigning  to  the  colloidal  haemoglobin  ion 
an  ionic  strength  valency  of  1.  The  two  activity 
coefficients  of  the  hydrogen  carbonate  ion  in  hemo¬ 
globin  solutions  arc  related  to  the  ionic  diameter  of 
the  ion  and  to  the  influence  of  haemoglobin  on  the 
dielectric  constant  of  water.  Haemoglobin  and  its 
derivatives  appear  to  raise  this  constant. 

R.  K.  Gann an. 

Internal  equilibrium  in  liquid  sulphur.  I. 
D.  L.  Hammick,  W.  R.  Cousins,  and  E.  J.  Langford 
(J.C.S.,  1928.  797 — 802). — By  chilling  sulphur  heated 
at  150 — 300°  and  analysing  the  product,  the  equi¬ 
librium  between  3a  and  in  the  molten  state  has 
been  studied.  The  temperature-composition  curve 
does  not  become  vertical  until  the  amount  of  S(JL 
exceeds  about  40%,  as  against  33%  in  Smith  and 
Holmes'  experiments  (A.,  1906,  ii,  157).  This  would 
seem  to  show  that  the  method  of  chilling  employed 
by  these  authors  did  not  entirely  prevent  the  reversion 
of  to  Sa,  and  that  the  vertical  part  of  the  curve  is 
not  a  true  allelotropic  line,  but  is  merely  a  conse¬ 
quence  of  ineffective  chilling.  R.  Cuthill. 

Influence  of  electric  and  magnetic  fields  on 
crystallisation  of  supercooled  liquids.  W. 
Kondoguri  (Z.  Physik,  1928,  47,  589— 601).— The 
number  of  crystallisation  centres  in  supercooled 
piperine  and  said  increases  considerably  under  the 
influence  of  electric  and  magnetic  fields.  The  action 
of  the  fields  is  investigated  by  a  microscopic  method. 
For  an  electric  field,  the  number  of  crystallisation 
centres  varies  directly  as  the  strength  of  the  field. 
For  a  given  field  strength  the  number  of  centres 
increases  with  the  time  of  application  of  the  field  up 
to  a  limiting  value.  If  the  field  strength  is  then 
increased,  the  number  of  centres  again  increases 
until  a  new  boundary  value  is  reached.  Similar 
results  were  obtained  with  the  radiation  from  radium 
bromide,  as  well  as  with  a  magnetic  field,  but  the 
action  of  the  radiation  from  radium  on  said  gives 
rise  to  some  deviation  from  the  results  obtained  by 
other  methods.  The  explanation  of  this  lias  not  yet 
been  reached.  A.  J.  Meal 

Dissociation  of  formic  acid  vapour  and  the 
equilibrium  between  aqueous  formic  acid  solu¬ 
tions  and  the  vapour,  M.  3.  Vrevski  and  A.  A. 
Glagoleva  (Z.  physikal.  Chem.,  1928,  133,  370 
376). — See  this  voL,  18. 

Equilibrium  between  vapour  and  liquid  in  solu¬ 
tions  of  f  ormic  acid  and  benzene.  M.  S.  Vrevski, 
X.  A.  Held,  and  S.  A.  Schukarev  (Z.  physikal. 
(diem,,  192S,  133,  377 — 389), — See  this  vol.,  19. 


Dissociation  of  acetic  acid  vapour  and  equili¬ 
brium  between  aqueous  solutions  and  vapour 
of  acetic  acid.  M.  S.  Vrevski,  K.  P,  Mischt- 
sojienko,  and  B.  A.  Muromcev  (Z.  physikal.  Chem., 
1.928,  133,  362—309) .—See  this  vol.,  18. 

Ice-point  of  the  thermometer  scale.  A. 
Michels  and  F.  Coeterier  (Proc.  K.  Akad. 
Wetensch,  Amsterdam,  1927,  30,  1017 — 1020). — The 
ice-point  as  usually  determined  is  subject  to  incon 
stancy  due  to  dissolved  gases  or  impurities  from  the 
containing  vessel.  By  preparing  ice  from  super¬ 
cooled  gas-free  water,  out  of  contact  with  air,  the 
variation  obtained  was  less  than  0*001°  as  measured 
by  a  mercury  thermometer.  When  determined  by 
electrical  methods  the  temperature  was  constant  to 
0*00023°.  The  influence  of  dissolved  silicates  appears 
to  be  very  small.  It  is  suggested  that  the  triple 
point  of  water  should  be  made  the  first  point  on  the 
temperature  scale  in  place  of  the  ice-point,  0°  being 
defined  as  0*007°  below  the  triple  point  of  water. 

M.  3.  Burr. 

M.-p.  curve  of  helium  and  Nernst’s  heat 
theorem.  W.  H.  Keesom  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1927,  30,  952 — 956). — A  reply  to  van 
Laar  (A.,  1927,  718).  The  variations  in  pressure  for 
0*1°  intervals  of  temperature  have  been  determined 
for  the  m.-p.  curve  of  helium  between  1*2°  and 
3*0°  Abs,  On.,  plotting  d2pjdT~  against  T  a  sharp 
maximum  is  obtained  at  1*85°  Abs.  Neither  this 
curve,  however,  nor  the  p~~T  curve  suggests  that  there 
should  be  a  minimum  of  pressure  in  the  neighbour¬ 
hood  of  1°  Abs.  as  required  by  van  Laar  (loc.  cit,). 
If  dpjdT  for  the  m.-p.  curve  approaches  zero  at 
T=0,  the  entropies  for  the  solid  and  liquid  phases 
should  be  equal  at  T— 0.  This  is  in  accordance  with 
Nernst’s  heat  theorem,  and,  even  if  there  is  a  slight 
inclination  of  the  p-T  curve  to  the  T-axis  at  T= 0, 
this  is  not  necessarily  a  serious  contradiction  of  the 
theorem.  According  to  van  Laar’s  view'  dpjdT  must 
become  infinite  at  absolute  zero.  M.  S.  Burr. 

M.-p.  line  of  helium  and  Nernst's  heat 
theorem.  J.  J.  van  Laar  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1927,  30,  957). — A  reply  to  Keesom 
(cf ,  preceding  abstract).  Only  further  experiments 
can  give  with  certainty  the  course  of  the  m.-p,  line 
at  temperatures  below  1°  Abs.  and  determine  whether 
or  not  the  conclusions  derived  from  Nernst's  heat 
theorem  are  correct.  M.  S.  Burr, 

Accurate  determination  of  the  specific  heats 
of  salt  solutions  up  to  80°  ;  results  for  potassium 
nitrate  and  chloride  solutions.  F.  T.  Gucker, 
jun.  (J.  Amer.  Chem.  Soc.,  1928,  50,  1005 — 1016). — 
An  improved,  compact  twin  adiabatic  calorimeter, 
modelled  after  that  developed  by  Richards  and 
Gucker  (A.,  1925,  ii,  848),  is  described.  An  improved 
method  of  water  standardisation  is  also  recorded. 
The  specific  heats  of  the  above  solutions,  containing 
l  mol.  of  salt  to  25  mo  Is.  of  water,  are  sensibly  con¬ 
stant  at  20°,  50°,  and  80°,  and  do  not  exhibit  the 
increase  that  Zwicky's  theory  requires  (A.,  1926, 
402,  668).  *  *  S.  K.  Tweedy. 

Heat  of  formation  of  the  compound  HCl,HBr. 
C.  del  'Fresno  (Z.  anorg.  Chem.,  1928,  170,  222 — 
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224). —Using  a  cycle  similar  to  that  employed  by 
Born  (A,,  1920,  ii,  156),  the  calculated  heat  of 
formation  of  the  solid  compound  HClJiBr  (Klemenc 
and  Kohl,  this  vol.,  130)  (assumed  to  have  the  con¬ 
stitution  H2Cr,Br  )  from  the  liquid  halides  is  27*2  kg.- 
cal.  Since  the  heat  of  formation  corresponding  with 
the  constitution  H2Br*,Cl'  is  less  than  this,  the 
first  formula  is  probably  the  correct  one. 

R.  CUTHILL. 

Heats  of  dissolution  and  dilution  of  salts 
between  infinite  dilution  and  saturation.  IV. 
Lithium  bromide.  E,  Lange  and  E.  Schwartz 
(Z.  physikal.  Chem.,  1928,  133,  129— 150).— The 
heats  of  dissolution  and  dilution  of  lithium  bromide 
in  aqueous  solution  have  been  measured  at  25°  up  to 
the  saturation  concentration,  viz.,  32*26  mols ./ 
100  mols.  of  water.  The  specific  heats  of  the  solution 
over  the  whole  concentration  range  have  been  cal¬ 
culated,  and  the  temperature  coefficient  of  the  heat  of 
dissolution  has  been  determined.  The  concentration- 
heat  of  dissolution  curve  of  lithium  bromide 
resembles  closely  that  of  lithium  chloride,  although 
the  slope  of  the  differential  heat  of  dissolution  curve 
for  the  former  is  smaller  at  low  concentrations  and 
greater  at  high  concentrations  than  for  the  latter. 
The  difference  between  the  initial  and  total  heat  of 
dissolution  is  +9105  g.-cal./mol.,  and  is,  despite  the 
smaller  molar  saturation  concentration,  greater  than 
the  corresponding  figure  for  the  chloride,  viz., 
+8100  g.-cal./mol.  H.  F.  Gillbe. 

Thermal  investigation  of  some  important 
metallurgical  reactions  in  a  calorimeter  working 
at  high  temperatures.  W.  A.  Roth  and  P. 
Ciiall  (Z.  Elektrochem.,  1928,  34,  185—199). — A 
calorimeter  is  described  for  use  at  high  temperatures 
with  an  accuracy  of  1%.  For  the  study  of  reactions 
in  which  gases  are  evolved  a  specially  designed 
adjunct  is  used.  The  following  data  are  given : 
Specific  heats  :  HOI +24*651+0' at  50°  0*8860,  at 
22*5—50°  0*8822;  HF+4*181H20  at  50°  0*8719,  at 
20 — 50 v  0*8653;  Thiiringer  glass,  10 — 50°  0*1923; 
platinum,  13—50°  0*03225;  white  marble,  18—50° 
0*1994 ;  quartz,  12 — 50°  0*1844 ;  silica  (ignited), 
18 — 50°  0*1816.  Heat  of  vaporisation  of  water  at 
50°,  —570  g,«eal./g.  Heats  of  dissolution  in  HG1  + 
24*6511)0  at  50°  :  CaO,  +46,150  g.-cal. ;  Ca(OH)2, 
+30,710  g.-cal.;  CaSi03,  +23,040  g.-cal. ;  MgO, 
+34,750  g.-cal.;  Mg  (OH)*,  +26,560  g.-cal. ;  Zn, 
+27,225  g.-cal. ;  ZnU,  +12,470  to  +12,545  g.-cal. ; 
Zn(OH)*,  +10,115  g.  -cal. ;  zinc  spar,  —4,470  g.-cal. ; 
data  for  different  forms  of  calcium  carbonate  are  also 
gi v en ;  in  HF +4*181  H2 O  at  50 °  of  quarts ,+31 ,040  g . - 
cal.;  sand,  +31,415  g.-cal. ;  silica  (precip.),  +34,465 
g.-cal.;  silica  with  33%  of  water,  +34,490  g.-cal. 
Heats  of  formation  at  50°:  CaO  +Si02=CaSi03 
+  19,660  g.-cal. ;  CaO  +  C02— ealcite +42,470  g.-cal. ; 
LaO+C02=r  aragonite +42,520  g.-cal. ;  Ca0  +  H20= 
Oa{OH),  + 15,440  g.-cal.;  Mg0+H20-Mg(0H)2  + 
b>m  g- cal.;  ZnO  +H20=Zn(0H)2  +2360  to 
-1-M40  g.-cal. ;  ZnO +  C02= zinc  spar +  16,940  to 
+  17,020  g.-cal. :  Zn  +  J02^=ZnO +  82,825  to  +82,905 
.g.-eiiL  Heat  of  transformation  :  calcite  — >-  ara¬ 
gonite  at  50°=  +48  g.-cal. :  amorphous  to  crystalline 
silica,  +3425  g.-cal/  H.  Ingleson. 
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Molecular  structure  of  liquids  and  solids.  G. 
Antonov  (Bull.  Soc.  chim.,  1928,  [iv],  43,  163 — 177 ; 
of.  A.,  1907,  ii,  334;  1918,  ii,  437;  1919,  ii,  392; 
1925,  ii,  865;  1926,  671,  786;  1927,  304).— The 
author  postulates  that  when  two  phases,  neither  of 
which  is  solid,  are  in  equilibrium  with  each  other, 
they  contain  the  same  number  of  molecules  per  unit 
volume.  Two  methods  of  demonstrating  the  truth 
of  this  postulate  are  described,  the  first  of  which  is 
based  on  general  considerations,  whilst  the  second 
depends  on  the  use  of  expressions  already  obtained 
by  the  author  for  surface  tension  and  pressure  normal 
to  the  surface  of  the  liquid  as  functions  of  the  number 
of  molecules  per  unit  volume.  The  physical  proper¬ 
ties  of  liquids  are  discontinuous  functions  of  the 
temperatures.  The  law  of  rectilinear  diameters  is 
shown  to  be  incorrect,  the  so-called  rectilinear 
diameter  being  in  reality  a  broken  line.  The  terms 
“  normal  ”  and  “  abnormal  ”  liquid  are  misnomers 
since  all  liquids  are  associated.  It  is  highly  probable 
that  at  the  m.  p.  of  a  solid  the  same  number  of 
molecules  are  present  per  unit  volume  in  the  solid 
and  liquid  phases.  H.  Ingleson. 

Anisotropy  induced  in  photochloride  by  the 
Weigert  effect.  H.  Zocher  and  K.  Coper  (Z. 
physikal.  Cliem,,  1928,  132,  303 — 3 1 2 ) . — Under  the 
influence  of  linearly  polarised  light,  sensitive  silver 
chloride  similar  to  that  examined  by  Weigert  (A., 
1921,  ii,  289),  but  without  any  binding  material  such 
as  gelatin,  becomes  dichroic  and  doubly  refracting. 
Many  of  the  other  photosensitive  systems  do  not 
undergo  this  change,  but  sensitive  films  of  cuprous 
bromide  have  been  prepared.  In  the  case  of  silver, 
it  seems  probable  that  the  anisotropy  arises  from  the 
elongated  form  of  the  colloidal  particles  of  metal. 

R.  Cu THILL, 

Influence  of  grain  size  on  the  dissociation 
pressure  of  solids.  II.  Lead  carbonate.  M. 
Centnerszwer  and  J.  Rrustinsons  (Z.  physikal, 
Chem.,  1928,  132,  185—188 ;  cf.  this  voh,  10). — Lead 
carbonate  prepared  by  passing  a  rapid  current  of 
carbon  dioxide  through  a  neutral  solution  of  lead 
acetate  at  the  ordinary  temperature  has  grains  of  an 
average  diameter  30  +  whilst  carbonate  formed  by 
the  action  of  a  slow  current  of  carbon  dioxide  at  40° 
on  an  acetate  solution  acidified  with  acetic  acid  has 
grains  only  15  in  diameter,  yet  both  preparations 
give  the  same  values  for  the  dissociation  pressure, 
2>,  at  255—270°.  The  corresponding  values  for  p  are 
lower,  on  the  other  hand,  for  the  product  obtained 
by  the  action  of  a  rapid  stream  of  gas  on  an  acidified 
solution  at  40°,  the  grains  here  being  7*5  g  in  diameter. 
In  either  case,  however,  the  relation  between  p  and 
the  temperature,  T,  is  of  the  form  lo gp=a(T  + 
b  log  T  +  c,  where  a,  b}  and  c  are  constants.  From 
the  data  obtained,  the  surface  tension  at  the  interface 
solid-gas  is  calculated  to  be  about  63,000  dynes /cm. 

R.  Co  THILL. 

Thermal  dissociation  of  cadmium  nitrate.  G. 
Malquori  (Atti  R.  Aeead.  Lincei,  1928,  [vi],  7, 
249 — -250) . — Anhydrous  cadmium  nitrate  melts  with 
decomposition  at  325°  instead  of  at  360°  as  stated  in 
the  literature.  The  decomposition  which  takes  place 
according  to  the  equation  2Cd(N03)2  2CdO  + 
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4N02  +  02  is  reversible,  and  the  equilibrium  pressures 
for  the  temperature  range  200—315°  are  recorded. 
From  these  results  the  heat  absorbed  in  the  decom¬ 
position  is  found  to  be  55,881  g.-eal. 

0.  J.  Walker. 

Rubrene,  VII.  Dissociation  pressure  c! 
rubrene  peroxide  at  the  ordinary  temperature. 
0.  Moure n,  C.  Dupraisse,  and  L.  Girard  (Compt. 
rend.,  1928,  186,  ^  1166 — 1168). — Tho  oxidation  of 
rubrene  in  solution  by  free  oxygen  under  the  influence 
of  light  is  a  reversible  phenomenon ;  formation  or 
dissociation  of  the  peroxide  takes  place  according  to 
the  pressure  of  the  oxygen  on  tho  liquid  surface. 
The  dissociation  pressure  is  about  0*5  cm.  of  mercury 
at  16°.  An  analogy  with  the  peroxidation  of 
haemoglobin  is  indicated.  J.  Grant, 

System  sodium-tin.  W.  Hume-Kothery 
(J.C.S.,  1928,947 — 963). — The  study  of  cooling  curves 
and  microscopical  examination  have  confirmed  the 
existence  of  the  compounds  reported  hj  Mathewson 
(A.,  1905,  ii,  634), and  have  demonstrated  the  existence 
of  others.  The  liquidus  curve  has  maxima  corre¬ 
sponding  with  the  compounds  Ha2Sn  (m.  p.  478°) 
and  NaSn  (m.  p.  578°),  the  latter  compound  under¬ 
going  a  polymorphic  transformation  at  483°.  Breaks 
on  the  curve  show  the  existence  of  Na4Sn  (m.  p.  408° } 
and  Na4Sn3  (m.  p.  479 °),  the  latter  of  which  decom¬ 
poses  into  NaSn  and  NaaSn  below  357°.  The  com¬ 
pound  Na3Sn  exists  only  in  the  solid  state,  and  above 
377°  decomposes  into  Na48n  and  Na2Sn.  Compounds 
NaSru,  NaSn4,  and  NaSnc?  in  addition  to  the  com¬ 
pound  NaSru>,  arc  formed  by  peritectie  reactions. 
In  no  case  has  the  formation  of  solid  solutions  been 
observed.  R.  Cuth ill. 

Two  Muds  of  martensite.  K.  Honda,  and  S. 
Sekito  (Nature,  1928,  121,  744).— The  mechanism  of 
the  formation  of  a-  and  (3 -martensite  is  considered. 
It  is  concluded  that  in  the  outer  layer  of  a  quenched 
steel,  where  the  cooling  is  rapid,  the  change  austenite 
— >  a-martensite  (body-centred  tetragonal)  is  partly 
arrested,  and  the  change  cc-martensite  — ->  p-martens- 
ifce  (body-centred  cubic)  is  completely  hindered,  so 
that  this  layer  contains  a-nmrtensite  with  a  little 
austenite.  In,  the  inner  portion,  where  the  cooling  is 
less  rapid,  both  changes  take  place  almost  completely, 
so  that  this  portion  contains  almost  pure  S -martensite. 

A.  A.  Examine jl 

Equilibrium  in  the  binary  systems  ethylene- 
diamin  e-phenols.  N.  A.  Pusiiin  and  L.  Sladovicix 
(J.C.S.,  1928,  837—843).— By  thermal  analysis  of 
binary  mixtures  of  ethylenedi amine  with  phenols, 
the  formation  of  compounds  has  been  detected,  the 
numbers  of  mote,  of  phenol  combining  with  1  mol.  of 
diamine  being  as  follows  (the  respective  m.  p.  are 
shown  in  parentheses):  phenol,  2  (53*5°)  or  4; 
o-crcsol,  2  (48°) ;  p-cresol,  2  (54°)  or  6  (31°) ;  pyro- 
catechol,  I  (73°),  ,2  (71),  or  3  (69*2°);  guaiacol,  1 
(5.1*5°),  2  (57*5°),  or  6  (60*5°).  R.  Cuthill. 

Systems  hydrogen  chloride  ethyl  ether,  and 
hydrogen  chloride-acetone.  D.  McIntosh  (Bull. 
Chem.  Soc.  Japan,  1928,  3.  82 — 86). — Repetition  of 
previous  experiments  on  the  above  systems  (A., 
1913,  i,  5S4)  has  confirmed  the  results  then  obtained ; 


the  divergent  results  of  Hirai  (A.,  1928,  908)  are  there¬ 
fore  to  be  rejected.  R,  Cutiiill. 

System  beryllium  oxide-silicon  dioxide.  F. 
Machatschki  (Z,  physikaL  Chcm,,  1928,  133,  253 — 
262 ) . — Comparison  of  the  Debye-Scherrer  diagrams 
given  by  mixtures  of  beryllium  oxide  and  silicon 
dioxide  in  proportions  corresponding  with  the  ortho 
and  meta-silicates  indicates  the  existence,  at  temper¬ 
atures  between  1000°  and  the  m.  p.,  of  the  ortho- 
silicate  phenaeite.  Both  molten  phenacite  and 
molten  mixtures  of  the  two  oxides  yield  when  cooled 
rapidly  crystalline  beryllium  oxide  and  a  glass  con¬ 
taining  beryllium  oxide ;  beryllium  metasilicate 
cannot  be  obtained  by  this  method,  and  is  probably 
not  stable  in  the  crystalline  condition. 

H.  F.  Gtllbe^ 

Equilibria  between  metals  and  salts  in 
the  molten  state.  VII.  Tin,  lead,  stannous 
bromide,  and  lead  bromide.  VIII.  Tin,  lead, 
stannous  chloride,  and  lead  chloride.  IX.  Zinc, 
cadmium,  zinc  chloride,  and  cadmium  chloride. 
R.  Lorenz  and  G,  Schulz  (Z.  anorg.  Chcm.,  1928, 
170,  247—256,  320—323,  324—326;  cf.  A.,  1927, 
518). — VII.  The  equilibrium  Sn+PbBr2^=±-  SnBrs  + 
Pb  in  the  molten  state  has  been  studied.  Since  the 
two  metals  and  also  the  two  salts  are  completely 
miscible,  the  system  consists  of  three  phases.  At 
400°  and  600°  the  results  agree  satisfactorily  with  the 
requirements  of  the  new  mass  law  (A.,  1924,  ii,  761), 
but  the  classical  expression  yields  values  of  the  equili¬ 
brium  constant  which  vary  considerably.  If  bismuth 
is  added  to  the  metallic  phase,  the  equilibrium  is 
displaced  somewhat,  and  there  is  a  rather  closer 
approximation  to  the  requirements  of  the  ideal  mass 
law.  .Dilution  of  the  salt,  phase  with  lithium  bromide, 
on  the  other  hand,  has  no  appreciable  effect  on  the 
equilibrium. 

VIII,  The  equilibrium  5n  +  PbCl2^=SnCl2+Pb  has 
been  Investigated  at  500°  and  600°,  using  methods 
more  precise  than  those  formerly  employed  (A.,  1928, 
799) ;  the  results  are  substantially  the  same. 

IX.  The  equilibrium  Zn+MO^Od+ZnCl,  has 

been  examined  at  600° ;  the  results  are  in  satisfactory 
agreement  with  the  new  mass  law,  but  not  with  the 
Ideal  law.  R.  Cuthtll, 

Equilibrium  in  the  reactions  of  tin  with  water 
vapour  and  carbon  dioxide.  E.  I).  Eastman  and 
P.  Robinson  (J.  Amer.  Chem.  Soc.,  1928,  50,  1106 — 
1114). — The  equilibria  &n(l)  +2H20(q)=Sn()2(s)  -f  2HZ 
and  Sn(Z)  +  2C02 = Sn02(s)  4  2CQ  were  investigated  at 
650—800°  by  a  special  dynamic  and  by  static  methods. 
The  constants  for  the  former  reaction  do  not  agree 
with  those  of  Wohler  and  Balz  (A.,  1921,  ii*  633).  The 
values  for  the  equilibrium  constant  of  the  water-gas 
reaction  calculated  from  the  present  results  indicate 
that  the  directly  determined  values  for  this  reaction 
are  erroneous.  S.  K.  Tweedy. 

Equilibrium  in  the  reduction  of  tungsten  di¬ 
sulphide  by  hydrogen.  X.  Parravano  and  G. 
Malquori  (Atti  R.  Accad.  Lincei,  1928,  [vi],  7,  189 — 
192). — The  equilibrium  WS2  +  2H2  W+2HJ3  was 
investigated  by  the  method  employed  for  the  analogous 
molybdenum  reaction  (this  vol,  480),  The  values  oi 
Pwlpn*  were  measured  for  the  range  795—1065°. 
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According  to  these  results  the  heat  of  formation  of 
tungsten  disulphide  is  73,400  g.-cal.  Tungsten  sulph¬ 
ide  is  more  readily  reduced  than  molybdenum  sulphide. 

0.  J.  Walker. 

Equilibrium  (polarisation)  composition  of  the 
liquid  salt  phase  and.  the  liquid  alloy  phase  in  a 
system  composed  of  equiatomic  quantities  of 
sodium,  potassium,  and  iodine.  H.  F,  Sell  (J. 
Physical  Chem.,  1928,  32,  466— 470).— The  equili¬ 
brium  atomic  ratios  Na  :  K  in  the  alloy  obtained  from 
the  reactions  at  700°  between  potassium  iodide  and 
sodium,  and  sodium  iodide  and  potassium,  are  11  :  1 
and  9  :  1,  respectively.  L.  S.  Theobald. 

Effect  of  manganese  content  and  speed  of 
cooling  on  the  separation  of  ferrite.  It.  ZOJA 
(Notiz.  chim.-ind.,  1927,  2,  559—560;  Chem.  Zcntr., 
1928,  i,  248). — With  constant  manganese  content  the 
amount  of  ferrite  is  not  a  linear  function  of  the  carbon 
content ;  the  deviation  increases  with  increasing 
manganese  content.  With  constant  manganese  con¬ 
tent  the  quantity  of  ferrite  which  separates  falls  with 
increasing  speed  of  cooling,  and  with  constant  speed 
of  cooling  it  falls  with  increasing  manganese  content. 
The  effect  of  the  speed  of  cooling  is  the  greater  the 
higher  is  the  manganese  content.  A.  A.  Eldridge. 

Reciprocal  salt  pair  MgS04-Na2(N03)2-H20. 
I.  A.  Beneath  [with  H.  Beneath"  W.  Beu,"  J, 
Clermont,  N.  Ilieff,  S.  Kojitsch,  H.  Pitzler,  and 
A.  Schloemer]  (Z.  anorg.  Chem.,  1928,  170,  257— 
287). — The  above  salt  pair  and  the  systems  magnesium 
sulphate-magnesium  nitrate-water,  magnesium 
nitrate-sodium  nitrate -water,  sodium  nitrate-sodium 
sulphate-water,  and  sodium  sulphate-magnesium 
sulphate-water  have  been  investigated  at  15°,  25°,  50°, 
and  97°,  and  equilibrium  diagrams  constructed. 

R.  Cut  hill. 

Systematic  doctrine  of  affinity.  XL  VI. 
Measurement  of  oscillation  of  chemical  affinity 
in  crystalline  dicarboxylic  acids.  W.  Biltz  and 
G.  Balz  (Z.  anorg.  Chem.,  1928,  170,  342—346 ;  cf. 
A.,  1927,  1157). — From  measurements  of  the  dissoci¬ 
ation  pressures  of  crystalline  ammonium  salts  of  the 
dibasic  fatty  acids,  the  heats  of  dissociation  of  the 
acid  and  normal  salts  have  been  calculated.  Both 
quantities  oscillate  on  ascending  the  series,  particu¬ 
larly  near  its  beginning,  the  acids  with  an  even  number 
of  carbon  atoms  giving  the  higher  values.  With  the 
normal  salts,  the  heat  of  dissociation  of  the  first 
ammonia  molecule  is  less  than  that  of  the  second. 

R.  Cuthill. 

Salt-like  hydrides,  IV.  J.  Kasarnovski  (Z. 
anorg,  Chem,,  1928,  170,  311—319;  ef.  A.,  1927, 
718). -—Prom  data  for  the  heats  of  formation  of  the 
hydrides  of  lithium  and  the  alkaline- earth  metals  and 
tho  electrode  potentials  of  the  metals,  the  normal 
potential  at  25°  of  the  negative  hydrogen  ion  has 
been  calculated  to  be  —2-38  volts,  by  taking  the 
solubilities  of  the  hydrides  to  be  equal  to  those  of  the 
corresponding  fluorides.  This  figure  leads  to  a  value 
of  91 '5  kg. -cal.  for  the  energy  of  hydration. 

R.  Cuthill, 

Conductivity  of  electrolytes,  I.  Expert™ 
mental  and  theoretical  study  of  principles  of 
design  of  the  Wheatstone  bridge  for  use  with 


alternating  currents  and  an  improved  form  of 
direct-reading  alternating-current  bridge,  6. 
Jones  and  R.  G.  Josephs  (J.  Amer.  Chem,  Soc.,  1928, 
50, 1049—1092). — -The  conditions  essential  for  precis¬ 
ion  conductivity  measurements  are  investigated. 
The  best  current  source  is  a  valve  oscillator ;  a  suit¬ 
able  circuit,  giving  16  different  frequencies  between 
500  and  2400  cycles,  is  given.  Earthing  at  the  mid¬ 
point  of  the  bridge  is  inadmissible ;  an  earthing  system 
is  described  which  maintains  the  telephone,  when  in 
null  position,  at  earth  potential  and  eliminates  the 
variations  in  bridge  reading  observed  when  the  current 
leads  are  reversed.  Exterior  disturbances  should  be 
shielded  at  the  source.  The  cells  should  have  a  high 
constant,  and  the  thermostat  liquid  must  be  oil.  The 
relationship  usually  assumed  between  the  resistances 
of  the  four  arms  of  a  balanced  bridge  is  valid  only  if 
the  phase  angle  between  the  voltage  and  the  current 
is  the  same  in  two  pairs  of  adjacent  arms.  Means  of 
ensuring  this  are  described.  The  capacity  of  the  cell 
is  balanced  by  a  variable  condenser  in  parallel  with  the 
adjacent  resistance  arm.  The  resistance  of  com¬ 
mercial  resistance  boxes  at  the  frequencies  used  is  a 
function  of  the  frequency  in  the  higher  ranges  and  is 
not  identical  with  the  direct  current  resistance.  The 
design  and  erection  of  boxes  in  which  these  errors  arc 
absent  are  considered.  A  direct-reading  bridge  is 
described,  sensitive  to  1  in  10°,  which  can  be  used  with 
either  direct  or  alternating  current.  The  non-reactive 
ratio  arms  arc  readily  adjusted  to  exact  equality  of 
resistance  and  the  third  resistance  may  be  adjusted 
to  0*001  ohm.  S.  K.  Tweedy, 

Electrical  conductance  of  nickel  sulphate 
solution  and  ionic  conductance  of  nickel.  K. 
Murata  (Bull.  Chem.  Soc.  Japan,  1928,  3,  47 — 53). — 
The  conductance  of  aqueous  solutions  of  nickel  sulphate 
(0*0001 — lilf)  was  measured  at  18°  and  25°,  and  the 
equivalent  conductance  at  infinite  dilution  calculated. 
The  ionic  conductance  of  nickel  was  found  to  be  45*1 
at  18°  and  53*0  at  25°,  using  Noyes  and  Falk’s  values 
for  the  sulphate  ion.  For  0  05 Jf -nickel  sulphate 
at  18°  and  25°  the  relative  viscosities  are  1*0209  and 
1*0175,  and  the  degree  of  ionisation  0*3883  and  0*3939. 

C.  J.  Smithells. 

Conductivity  and  catalytic  action  of  trinitro- 
m-cresol  in  solution  in  ethyl  alcohol.  H.  Gold- 
SCHMIDT,  E.  Marum,  and  L.  Thomas  (Z.  physikal, 
Chem.,  1928,  132,  257—272;  cf.  A.,  1927,  1143).— 
The  conductivity  of  a  solution  of  the  sodium  salt  of 
2:4:  6-trinitro-ra-cresol  in  aqueous  ethyl  alcohol  is 
greater  than  that  of  a  solution  of  the  same  concen¬ 
tration  in  absolute  alcohol  by  an  amount  which 
increases  with  increase  in  the  relative  amount  of  water. 
Slight  alcoholysis  occurs  with  the  aniline  salt,  but  when 
this  is  repressed  by  addition  of  aniline  the  behaviour 
is  closely  similar  to  that  of  the  sodium  salt.  From 
conductivity  determinations  with  trinitrocrcsol  in 
aqueous  and  absolute  alcohol,  the  degrees  of  dissoci¬ 
ation  and  affinity  constants,  K0,  have  been  calculated 
with  the  aid  of  Bj  err  urn’s  theory.  The  ratio  of  the 
values  of  K0  for  trinitrocresol  and  picric  acid  in 
solutions  in  which  the  proportion  of  alcohol  to  water  is 
tho  same  does  not  vary  much  with  change  in  the 
relative  amount  of  water  present.  Measurements 


590 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


have  also  been  made  of  the  rate  of  esterification  of 
acetic,  plienylacetic,  butyric,  and  isovaleric  acids  in 
aqueous  and  absolute  alcohol  in  presence  of  trinitro- 
cresol  as  catalyst.  As  the  quotient  of  the  velocity 
coefficient  at  zero  time,  km  by  the  hydrogen-ion  con¬ 
centration  due  to  the  catalyst  has  greater  values  than 
when  picric  acid  is  the  catalyst,  and  also  falls  with 
decreasing  concentration  of  catalyst,  it  appears  that 
the  catalytic  action  of  an  acid  is  not  solely  determined 
by  the  concentration  of  hydrogen  ions  or  hydrogen - 
ion  complexes.  The  depressing  action  of  water  on  kQ 
is  greatest  for  plienylacetic  and  acetic  acids,  and  least 
for  isovaleric  acid.  R.  Go  thill. 

Dispersion  of  conductivity  and  dielectric  con¬ 
stant  for  strong  electrolytes.  P.  Debye  and  H. 
Falkekhagen  (Physikal.  Z.,  1928,  29,  121—132).— 
A  relaxation  time  exists  for  ionic  movements  in  strong 
electrolytes,  and  this  quantity  is  important  for  the 
dispersion  of  conductivity  and  dielectric  constant. 
The  conception  of  a  relaxation  time  follows  from  the 
dissymmetry  of  the  density  of  charge  in  an  ionic 
atmosphere,  and  it  can  be  shown  that  a  “  braking  *’ 
force  must  operate  with  increasing  effect  as  the  velocity 
of  an  ion  increases.  The  consequences  of  dissym¬ 
metrical  ionic  atmospheres  and  variable  frequencies 
have  been  worked  out  theoretically,  but  the  results  arc 
as  yet  only  qualitative,  because  the  forces  tending  to 
retard  ionic  movement  include  a  cataplioretic  action 
(brought  about  by  a  moving  ion  in  a  solvent  contain¬ 
ing  ion).  This  latter  effect  will  be  worked  out 
separately. 

For  very  small  frequencies  the  forces  on  the  moving 
ion  and  the  Stokes  frictional  force  are  in  phase,  but 
for  very  high  frequencies  this  no  longer  holds.  The 
absolute  value  of  the  force  on  the  ion  steadily  decreases 
with  increasing  frequency  until  it  becomes  zero  with 
very  high  frequencies.  The  “  braking  ”  force  is  now 
composed  solely  of  the  Stokes  force,  so  that  the 
molecular  conductivity  of  strong  electrolytes  with 
increasing  frequency  approaches  the  value  for  infinite 
dilution,  if  the  cataplioretic  effect  is  neglected.  The 
theory  is  applied  to  the  numerical  data  for  potassium 
chloride.  R.  A.  Morton. 

Electrode  potential  of  nickel,  L  Measure¬ 
ments  in  an  atmosphere  of  hydrogen  with  re¬ 
duced  nickel  powder.  K.  Murata  (Bull.  Chem . 
Soc.  Japan,  1928,  3,  57 — 69). — The  potential  of  an 
electrode  of  powdered  nickel  in  0*05  and  0-005J/- 
niekel  sulphate  solutions  has  been  measured.  By 
maintaining  an  atmosphere  of  hydrogen  within  the 
electrode  vessel,  and  taking  precautions  to  ensure  the 
rigid  exclusion  of  oxygen  from  the  solution  and 
electrode,  definite  and  reproducible  results  were 
obtained.  Calculating  the  ionic  concentrations  from 
the  conductivity  ratio,  the  electrode  potential,  in 
volts,  for  molar  ionic  concentration  is  —0*2508  at  18°, 
and  —0*2496  at  25°.  Using  activities  instead  of  con¬ 
centrations,  the  corresponding  values  arc  —0*2492 
and  —0-2480,  respectively.  From  these  figures,  the 
change  in  free  energy  involved  in  the  reaction  Ni"-f 
2©=Ni  has  been  computed.  R.  Outhill. 

Calomel  and  silver  chloride  electrodes  in  acid 
and  neutral  solutions.  Activity  coefficient  of 
aqueous  hydrochloric  acid  and  the  single  poten¬ 


tial  of  the  OlM-calomel  electrode.  M.  Randall 
and  (Miss)  L.  E.  Young  (J.  Amer.  Chem.  Soc.,  1928, 
50,  989 — 1004). — The  irregular,  high  potentials 
previously  recorded  for  the  calomel  electrode  with 
0*0/- hydro  chloric  acid  arc  due  to  the  presence  of  air 
(cf,  Giintelberg,  A.,  1926,  1207) ;  the  true  value  is 
03976  volt.  It  is  predicted  that  hydrochloric  acid 
below  ll*62df  will  not  react  with  mercury  in  absence 
of  oxygen.  From  a  detailed  consideration  of  all 
previous  f.-p.,  vapour-pressure,  and  E.M.F.  measure¬ 
ments,  the  most  probable  activity  coefficients  of 
hydrochloric  acid  arc  tabulated  for  1*2— 16 M -solu¬ 
tions  at  25°,  as  well  as  the  water  activity  in  the  solu¬ 
tions.  From  these  results  newr  values  for  standard 
electrode  potentials  are  derived.  The  free  energies  of 
formation  of  HC1  from  the  gaseous  elements  are  : 
HC1  (aq.),  -31345  g.-eal.,  HC1  (g.),  -22741  g.-cal 
The  0- Uf -calomel  electrode  has  a  potential  at  25°  of 
— 0*334 1  volt  in  vacuum,  and  about  —0*3354  volt  in 
air.  The  conditions  for  the  preparation  of  repro¬ 
ducible  AglAgCl  electrodes  are  investigated. 

S.  K.  Tweedy. 

Physical  interpretation  of  electrolytic  solu¬ 
tion  potentials.  A.  von  Hippel  (Z.  Physik,  1927, 
45.  471— 475).— The  latent  heat  absorbed  during  the 
electrolytic  transfer  of  1  mol.  of  a  metal  from  anode 
to  cathode  by  a  Absolution  is  shown  to  be  the  differ¬ 
ence  between  the  work  associated  with  the  chemical 
changes  and  the  electrical  energy.  The  former  is 
equal  to  the  difference  between  the  difference  of  the 
heats  of  hydration  of  cations  and  anions  and  the 
corresponding  difference  of  the  work  of  removal  of 
the  positive  ions.  R.  W.  Lunt. 

Potentials  of  manganese  dioxides  in  electro¬ 
lytes  of  various  hydrogen-ion  concentrations. 
T.  J.  Martin  and  A.  J.  Helprecht  (Amer.  Elec- 
trochem.  Soc.,  April,  1928,  53  ;  advance  copy,  4  pp.). 
—Solutions  of  pa  value  ranging  from  T2  to  7*9  were 
prepared  by  adding  hydrochloric  acid  or  ammonia  to 
a  20%  ammonium  chloride  solution  (pn  5*48),  and 
the  potentials  of  dry-cell  electrodes,  prepared  from 
graphite  and  seven  different  samples  of  manganese 
dioxide,  -were  measured  in  these  various  solutions. 
The  potential  of  a  given  electrode  is  nearly  independent 
of  the  jhi  value  of  the  solution  over  the  range  2 — 7, 
but  rapidly  becomes  more  positive  or  more  negative 
at  lower  or  higher  pR  values,  respectively.  In  the 
solution  of  pR  5*48  the  electrodes  prepared  from 
samples  of  pyrolusite  exhibited  potentials  ranging 
from  0*33  to  0*42  volt  more  positive  than  the  saturated 
calomel  electrode,  but  the  one  electrode  prepared  from 
artificial  manganese  dioxide  gave  the  value  0*56  volt. 

H,  J.  T.  Ellingham.  . 

Electrolytic  capacitance  of  platinum-siilphuric 
acid  cells.  W.  M.  Fierce  (Physical  Rev.,  1928,  [ii], 
31,  470 — 47 5 ) .—By  recording  the  relation  between 
current  and  time  when  a  small,  constant  potential  is 
impressed  on  the  circuit  containing  the  cell,  it  is  found 
that  the  capacitance  is  not  a  function  of  the  time 
constant.  An  empirical  expression  connects  the 
capacitance  with  the  frequency  of  the  current  flowing 
through  it.  A.  A.  Eldridge. 

Maxima  on  cnrrent^voltage  curves.  I.  N.  V. 
Emelianova  and  J.  Heyrovski.  II.  P.  Herasy- 
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menko  (Trans.  Faraday  Soe.,  1928,  24,  257 — 267, 
267 — 272). — See  this  yol,  371,  372. 

Overvoltage  of  alloys.  M,  G.  Raedbr  and  J. 
Brun  (Z.  physikal,  Ghem.,  1928,  133,  15 — 30). — 
From  an  examination  of  the  current  density-potential 
curves,  the  hydrogen  overvoltage  at  alloy  cathodes 
has  been  studied,  with  the  object  of  determining  the 
relative  displacements  which  occur  when  the  percent¬ 
age  composition  of  the  alloy  is  changed,  and  particu¬ 
larly  when  new  structural  elements  arc  formed  as  a 
result  of  the  change  in  composition.  The  following 
systems  were  investigated  :  copper-nickel  (homo¬ 
geneous  mixed  crystals) ;  silver-lead  (simple  eutectic 
system) ;  lead-antimony  and  bismuth-tin  (eutectic 
systems  with  incomplete  mixed-crystal  formation) ; 
silver-antimony  (compound-forming  system).  In 
many  cases,  the  course  of  the  overvoltage  differs  from 
that  previously  assumed.  In  the  mixed-crystal 
systems,  the  overvoltage  may  lie  between  the  values 
for  the  pure  components,  but  in  some  cases  a  pro¬ 
nounced  rise  occurs  above  the  normal  values  for  the 
components.  The  overvoltage  of  eutectic  systems 
is  not  determined  by  the  component  of  lowest  over¬ 
voltage,  but  lies  between  the  values  for  the  com¬ 
ponents.  The  results  for  the  lead-silver  system  arc 
so  unexpected  that  it  is  suggested  that  the  structure 
of  the  system  may  be  different  from  that  usually 
accepted.  The  curves  obtained  for  the  system  lead- 
antimony  appear  to  confirm  tho  existence  of  the 
compound  Pb4Sb  (cf.  Bean,  Hudson,  and  Fogler,  B., 
1926,  93).  In  the  compound-forming  system  silver- 
antimony,  the  overvoltage  of  the  compound  is  practic¬ 
ally  identical  with  that  of  the  component  of  highest 
overvoltage  (antimony).  The  further  course  of  the 
curve  is  irregular,  and  suggests  that  the  structure  of 
the  alloy  in  this  region  is  not  fully  understood. 

L.  L.  BmcuMSHAW. 

Electrolytic  decomposition  of  glass.  P. 
Selbnyi  (Ann.  Physik,  1928,  [iv],  85,  643 — 644 ; 
cf.  A.,  1927,  1145).— In  the  electrolytic  decomposition 
of  glass,  using  a  discharge  tube  with  two  copper  elec¬ 
trodes,  the  whole  being  immersed  in  molten  potassium 
nitrate,  oxygen  is  liberated  within  the  tube  and  is 
absorbed  by  the  copper.  The  electrolysis  proceeds 
quantitatively.  R.  A.  Morton. 

Electro-reduction  of  uranyl  salts  by  means 
of  the  mercury  dropping*  cathode.  P.  Her  as  y- 
menko  (Trans.  Faraday  Soc.,  1928,  24,  272—279).— 
See  this  vol.,  372. 

Becqnerel  effect.  G.  Athanasiu  (Z.  physikal. 
Ckem.,  1928,  133,  39— 42). — : A  reply  to  the  criticism 
of  Lifschitz  and  Hooghoudt  (A.,  1927,  942)  of  the 
author’s  theoretical  interpretation  of  Svensson’s  ex¬ 
perimental  results  (cf.  A.,  1925,  ii,  1067).  It  is  stated 
that  the  author  does  not  in  general  dispute  Svensson’s 
results,  but  emphasises  the  fact  that  the  negative 
e.m.f,  is  not  observed  in  the  absence  of  polarisable 
electrodes.  L.  L.  Bircumshaw. 

^  [Becqnerel  effect.]  J.  Lifsohttz  and  S.  B. 
Hooghoudt  (Z.  physikal.  Ghem.,  1928,  133,  43—44). 
— A  reply  to  Athanasiu  (cf.  preceding  abstract).  It 
had  been  already  observed  by  Schmidt  (Ann.  Phys. 
Chem.,  1899,  67,  563)  that  the  Becqnerel  effect  is  not 
QQ 


exhibited  at  reversible  electrodes.  Athanasiu  ?s  view 
that  the  negative  effect  at  tho  beginning  of  the  exposure 
has  its  origin  in  the  electrode  is  strongly  opposed. 

L.  L.  Bircumshaw. 

Kinetics  of  tire  dissociation  of  diatomic  mole¬ 
cules.  J.  Frenkel  and  N.  Sembnoff  (Z.  Physik, 
1928,  48,  216—230). — The  mechanism  of  tho  activ¬ 
ation  and  deactivation  of  molecules  and  atoms  is 
considered,  and  the  relative  part  played  by  collisions 
and  heat  radiation  is  worked  out  on  the  basis  of  the 
“  principle  of  detailed  balancing.”  The  several 
reactions  which  can  take  place  when  dissociation 
occurs  through  activation  are  considered,  and  by 
making  use  of  tho  above  principle,  the  relation  between 
the  velocity  coefficients  of  the  opposing  reactions  is 
obtained.  The  initial  velocity  of  the  whole  reaction 
is  calculated.  The  kinetics  of  the  reaction  without 
activation  are  then  considered,  as  well  as  catalytic 
adsorption  reactions,  and  the  initial  velocities  are 
compared  with  each  other  and  with  that  calculated 
for  the  reaction  with  activation.  A.  J.  Mee, 

Autoxidation  during  slow  combustion. 
E.  W.  J.  Mardles  (J.G.3.,  1928,  872—885 ;  cf.  B., 
1926,  617). — Two  experimental  methods  were  em¬ 
ployed.  In  the  first  the  products  of  reaction  of  fuel- 
air  mixtures  passing  through  a  suitably  heated  tube 
could  be  identified ;  in  the  second  the  mixtures  were 
heated  in  a  closed  bulb  to  observe  the  rate  of  reaction 
as  the  temperature  was  slowly  raised.  Evidence  was 
obtained  of  the  formation  of  unstable  peroxides  of 
the  fuels.  Benzene  and  aniline  are  oxidised  when 
added  to  hexane-air  mixtures  at  temperatures  below 
those  at  which  they  can  be  oxidised  in  the  absence  of 
the  fuel.  These  effects  are  not  due  to  the  presence  of 
hydrogen  peroxide,  since  this  substance  when  added 
to  the  fuel-air  mixture  exerts  an  effect  similar  to  that 
shown  by  water.  The  hydrogen  peroxide  produced 
during  combustion  is  a  decomposition  product  of  the 
very  active  unstable  peroxides  previously  formed. 
Detonation  in  an  engine  using  liquid  fuel  is  due  to 
the  formation  of  organic  peroxides  which  become  con¬ 
centrated  in  the  nuclear  drops  during  compression 
and  ignite  them  when  the  temperature  of  detonation 
of  the  peroxide  is  reached.  Detonation  inducers,  e.g., 
nitrogen  peroxide  or  amyl  nitrite,  lower  the  temper- 
aature  of  spontaneous  ignition,  whilst  organo -metallic 
compounds  such  as  iron  carbonyl  and  lead  tetraethyl 
have  the  opposite  effect.  The  last  compound  owes 
its  effect  to  the  formation  of  metallic  lead  by  thermal 
decomposition.  II.  Ingleson. 

Burning  of  carbon  disulphide,  II.  Velocity 
of  uniform  movement  of  flame  in  carbon 
disulphide-second  combustible  -air  mixtures. 
A.  G.  White  (J.C.S.,  1928,  751—763 ;  cf.  ibid.,  1922, 
1 21,  2561;  A.,  1927,  115,  317,  524).— It  has  been 
previously  shown  that  the  burning  of  carbon  disulphide 
near  the  limits  for  the  propagation  of  flame  is  markedly 
hindered  by  the  presence  of  other  combustibles  and 
that  the  limit  combustion  is  probably  catalysed  by 
one  of  the  products  of  its  combustion.  This  behaviour 
is  now  observed  over  the  whole  range  of  inflamm¬ 
ability.  The  mixtures  containing  about  1%  of 
water  vapour  were  fired  in  a  long,  horizontal  tube 
closed  at  one  end,  measurements  of  flame  velocity 
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being  made  photographically.  The  maximum  flame 
speed  (123  cm. /sec.  in  a  tube  of  2*5  cm.  diain.)  is 
given  by  a  mixture  containing  8  vol.-%  of  carbon 
disulphide.  The  flame  speed  can  be  varied  as  much 
as  500%  by  alteration  in  the  means  of  ignition,  more 
powerful  ignition  increasing  it.  Flame  speeds  in 
dilute  carbon  disulphide-air  mixtures  are  far  more 
sensitive  to  oxygen  content  than  in  similar  mixtures 
of  normal  combustibles,  e.g.,  methane.  The  law 
of  flame  speeds  of  Pay  man  and  Wheeler  (A,,  1920, 
689}  breaks  down  for  light  petroleum-carbon  disulph¬ 
ide-air  mixtures,  as  values  calculated  from  it  are  often 
more  than  100%  higher  than  the  experimental  ones. 
The  reason  for  the  failure  of  the  law  is  probably  that 
one  combustible  interferes  with  the  burning  of  the 
other,  H.  Ingleson. 

Velocity  coefficient  for  bimole cular  reactions 
in  solution.  L.  S.  Kassel  (Nature,  1928,  121, 
746 — 747). — Two  factors,  other  than  those  mentioned 
by  Norrish  and  Smith  (this  vol.,  249),  would  lead  to 
small  and  variable  values  of  the  probability  coefficient 
P  :  the  solvation  and  the  complexity  of  the  reactant 
molecules.  A.  A.  Eldmbge. 

Thermal  decomposition  of  hydrogen  peroxide 
in  aqueous  solutions.  B.  H.  Williams  (Trans. 
Faraday  Soc.,  1928,  24,  245 — 255  ;  cf.  Rice  and  Reiff, 
A.,  1927,  1035). — The  decomposition  is  due  to  adsorp¬ 
tion  of  molecules  of  hydrogen  peroxide  on  the  walls 
of  reaction  vessels  and  on  dust  present  in  solution. 
Glass  that  has  been  treated  with  cleaning  agents 
possesses  an  activity  comparable  with  that  of  dust. 
Preformed  active  points  are  present  in  silica  vessels, 
and,  with  glass,  active  points  in  addition  to  those 
already  present  are  formed  by  the  action  of  the 
peroxide.  An  upper  limit  to  the  magnitude  of  the 
decomposition  due  to  adsorption  on  the  surface  of  the 
dust  present  has  been  determined  by  using  a  wax 
vessel.  The  decomposition  in  glass  vessels  is,  for  its 
first  portion,  a  zero  order  reaction,  which  becomes 
unimoleeular  as  the  concentration  of  hydrogen 
peroxide  in  the  bulk  of  the  solution  decreases.  This 
can  be  explained  from  considerations  of  the  relative 
rates  of  decomposition  of  molecules  of  hydrogen 
peroxide  on  the  surface  and  that  of  their  replacement. 
The  decomposition  of  hydrogen  peroxide  in  silica 
vessels  follows  a  similar  course  except  with  high 
concentrations  of  hydrogen  peroxide,  when  secondary 
effects  probably  come  into  action,  L,  F.  Gilbert, 

Oxidation  of  stannous  hydroxide  in  sodium 
carbonate  solution  by  means  of  air,  S.  Miya¬ 
moto  (Bull,  Chem.  Soc.  Japan,  1928,  3,  43—47).— 
The  oxidation  velocity  of  stannous  hydroxide 
suspended  in  sodium  carbonate  solution  is  independent 
of  the  quantity  of  stannous  hydroxide.  Oxidation 
must  therefore  take  place  in  solution  and  not  in  the 
solid  phase.  The  effect  of  temperature  and  concen¬ 
tration  of  sodium  carbonate  on  the  reaction  velocity  is 
small.  Sodium  stannite  is  oxidised  rapidly,  whilst 
stannous  hydroxide  is  oxidised  very  slowly  by  means 
of  air.  0.  J.  Smith  ells. 

Oxidation  of  sodium  sulphite  in  sodium 
carbonate  solution  with  air.  S.  Miyamoto  (Bull. 
Chem.  Soc.  Japan,  1928,  3,  70—82;  cf.  A.,  1927, 


525). — The  rate  of  oxidation  when  a  current  of  air 
is  passed  through  a  mixed  solution  of  sodium  sulphite 
and  sodium  carbonate  at  20°  is  independent  of  the 
sulphite  concentration,  but  decreases  with  increase 
in  the  carbonate  concentration,  the  relation  between 
the  velocity  coefficient  and  the  carbonate  concen¬ 
tration,  when  this  exceeds  about  0-02 A,  being  approx¬ 
imately  linear.  It  therefore  appears  that  the  velocity 
measured  corresponds  with  the  rate  of  dissolution  of 
oxygen  in  the  sodium  carbonate  solution.  Raising 
the  temperature  to  30°  or  40°  has  little  effect. 

R.  Cuthill. 

Hydrolysis  of  sucrose  by  hydrochloric  acid  in 
presence  of  alkali  and  alkaline -earth  chlorides. 
0.  F.  Xautz  and  A.  L.  Robinson  (J.  Amer.  Chem. 
Soc.,  1928,  50,  1022—1030). — Tho  rate  of  inversion 
of  sucrose  at  25°  in  presence  of  0-1 N -hydrochloric  acid 
and  of  chlorides  of  potassium,  sodium,  lithium, 
calcium,  strontium,  and  barium  at  concentrations 
between  0*05  and  3N  is  investigated.  The  activity 
of  the  hydrogen  ion  is  probably  the  most  important 
factor  in  determining  the  rate  of  inversion,  although 
there  is  no  simple  relationship  between  the  increased 
inversion  rate  and  the  activity  coefficients  of  the 
hydrogen  ion  in  solutions  of  tho  same  acid  and  salt 
concentration  containing  no  sucrose.  For  salt  con¬ 
centrations  above  0*53/  the  equation  of  Schmid  and 
Olsen  (A.,  1927,  21),  log  A=log  K0+rc}  where  !\0  and 
r  are  constants,  applies  fairly  well.  The  equation 
may  be  derived  with  the  aid  of  the  Debye- Huckel 
interionic  attraction  theory  in  the  form  log /B.— log 
fn;=ByL,+  {a^VL0)j(I-\-Ay'it0),  where  the  symbols 
have  their  usual  meanings.  S.  K.  Tweedy. 

Mechanism  of  the  hydrolysis  of  cellulose 
esters  of  the  higher  fatty  acids.  I.  Sakurada 
(Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1928,  8, 
21 — 41). — An  investigation  has  been  made  of  the  rate 
of  hydrolysis  of  the  cellulose  esters  of  the  higher  fatty 
acids  with  alcoholic  alkali.  The  reaction  is  bi mole¬ 
cular  and  may  be  represented,  for  the  monoester,  as 
follows  :  R*C02*C6Hcj04+K0H =R"C02K  +•  C 0H10O ^ 
or,  for  the  polymerised  ester  or  the  di-  and  tri- 
esters,  the  ester  must  decompose  in  successive  stages. 
Since  the  reaction  is  heterogeneous,  the  surface  of 
contact  of  the  ester  must  be  proportional  to  the  con¬ 
centration.  By  shaking,  the  rate  of  hydrolysis  was 
increased  by  50%.  The  influence  of  temperature 
between  0°  and  38°  may  be  expressed  by  Arrhenius’ 
equation  log  lc=  —  AjT-j-C.  Dilution  of  the  alcoholic 
alkali  with  water  reduces  the  velocity  coefficient  to  a 
remarkable  extent,  and  the  effect  may  be  represented 
by  the  following  equation  :  log  Ic—mC+n,  where  0  is 
the  concentration  of  alcohol.  A  neutral  salt  also 
diminishes  the  velocity,  but  its  influence  is  not 
important.  M.  S.  Burr. 

Hydrolysis  of  cellulose  acetate  by  alkali.  I- 
Sakurada  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1928,  8,  42 — 53). — The  rate  of  hydrolysis  of  cellulose 
acetate  by  aqueous  alkali,  to  the  extent  of  50%,  is  in 
accordance  with  a  unimoleeular  reaction.  After  this 
point  the  rate  suddenly  diminishes.  If,  however,  the 
mixture  is  shaken,  the  unimoleeular  formula  is  valid 
until  90%  has  been  hydrolysed,  and  the  velocity, 
therefore,  appears  to  be  independent  of  the  area  of 
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the  surface  of  contact.  In  alcoholic  alkali  of  different 
concentrations,  without  shaking,  the  hydrolysis  pro¬ 
ceeds  very  rapidly  for  a  short  time  and  then  the  rate 
diminishes  to  a  marked  extent.  When  shaken  with 
alkali  of  a  rather  high  alcohol  content  the  reaction  is 
bimolecular,  being  proportional  to  the  concentrations 
of  alkali  and  ester.  Since  cellulose  acetate  of  different 
origin  has,  under  the  same  conditions,  different  rates 
of  hydrolysis,  this  may  be  used  as  a  test  of  the  quality 
of  the  ester.  M.  S.  Burr. 

Hydrolysis  of  cellulose  acetate  during  hydr¬ 
ation.  I.  Saicurada  (Sei.  Papers  Inst.  Pliys.  Chem. 
Res.  Tokyo,  1928,  8,  54— 61) —During  the  production 
of  acetone-soluble  cellulose  acetate  by  hydration  of  the 
acetone-insoluble  primary  cellulose  triacetate  with 
acetic  acid,  water,  and  sulphuric  acid,  hydrolysis  takes 
place.  The  mechanism  of  the  reaction  appears  to  be 
the  same  as  for  the  hydrolysis  by  alkali.  If  the 
quantity  of  water  is  regarded  as  unchanged,  the 
hydrolysis  velocities  of  the  tri-,  di-,  and  mono-acetates 
may  bo  expressed  by  the  following  equations,  respect¬ 
ively  :  dx1jdt—2k(b-—x1) ;  dxjdt=2k(x1—x2) ;  and 
dx3ldi—h(x2—x2)?  where  6  is  the  initial  concentration 
of  the  triacetate  and  xv  x2,  and  are  the  quantities 
of  tri-,  di-,  and  mono -ester  transformed  after  the  time 
t.  The  concentrations  of  the  different  constituents 
after  the  time  t  are,  CfTri„=6e-slf ;  Ci>j_=3&(l  — 

e-hje-2tt ;  £?Mono.s=36(l  —  er^fe~ki ;  and  0CeUu joso= 
6(1— e"4t)3.  The  values  calculated  on  the  basis  of 
these  equations,  and  on  the  assumption  that  the  mono¬ 
ester  and  the  regenerated  cellulose  are  acetone- 
insoluble,  agree  with  the  experimental  results  of  Hess 
and  others  (A.,  1925,  i,  1245).  M.  S.  Burr. 

Chemical  dynamics  in  a  rigidly  coherent 
plane.  D.  H.  Bang  ham  (Phil.  Mag.,  1928,  [vii],  5, 
7 37 — 7 49 ) . — Equations  of  the  form  constant  x  iVm 
shown  by  Bangham  and  Burt  (A.,  1924,  ii,  392)  to 
represent  the  rate  of  sorption  of  gases  on  glass  surfaces 
are  of  wide  application  to  the  variation  with  time  of 
processes  involving  the  disturbance  of  the  inner 
equilibrium  of  solids  provided  that  the  solid  after 
disturbance  remains  rigidly  coherent.  It  is  assumed 
that  the  condition  for  rearrangement  is  the  momentary 
occupation,  by  the  groups  of  atoms,  of  a  volume 
considerably  greater  than  the  average,  and  calculations 
are  made  of  the  mode  of  variation,  during  the  progress 
of  the  reaction,  of  the  force  restraining  their  thermal 
movements.  An  extension  of  Hooke’s  law  to  the  con¬ 
ditions  in  the  interior  of  a  solid  requires  that  the 
intensity  of  tho  stress  set  up  by  the  partial  occurrence 
of  a  reaction  should  be  equal  to  the  difference  between 
the  hydrostatic  pressures  with  which  the  initial  and 
actual  states  of  the  solid  would  be  in  equilibrium. 
It  then  follows  that  the  index  m  (above)  is  the  ratio 
of.  the  difference  of  volume  between  the  activated  and 
final  states  of  the  atomic  groups  to  the  difference 
between  their  initial  and  final  volumes.  These  ideas 
offer  an  explanation  of  the  dependence  of  the  activity 
of  a  sorbent  on  its  past  history.  The  sorbed 
molecules  are  regarded  as  distending  the  rigidly 
coherent  structure  of  the  sorbent,  which  thus  becomes 
stressed.  Such  a  distension  may  occur  even  if  the 
structure  is  sufficiently  open  to  allow  easy  penetration 
of  the  free  gas  molecules.  A.  E,  Mitchell. 


Influence  of  pressure  on  reaction  velocity  and 
the  function  of  the  medium.  A.  L.  T.  Moesvblh 
and  (Miss)  W.  A.  T.  be  Meester  (Proc.  IC.  Akad. 
Wetensch.  Amsterdam,  1927,  30,  1039 — 1053). — 
Theoretical.  The  condition  of  substances  in  mixed 
media  is  considered ;  e.g.,  dissolution  of  bornyl  acetate 
in  mixtures  of  alcohol  and  water  may  be  expected  to 
result  in  a  non  - hom ogeneo u s  distribution  of  the  com¬ 
ponents  of  the  solvent,  since  alcohol  will  be  attracted 
to  the  bornyl  half  of  the  molecule  and  water  to  the 
acid  portion.  The  resultant  force  will  cause  a  deform¬ 
ation  of  the  ester  molecule  and  have  an  influence  on 
its  reactivity.  It  may  also  bo  shown  that  the  deform¬ 
ation  should  be  greatest  when  there  is  only  just 
sufficient  of  the  better  solvent  present  to  keep  the  solute 
in  solution.  On  account  of  the  presence  of  associated 
molecules  in  pure  solvent,  similar  if  smaller  effects 
may  also  be  produced  by  the  latter.  When  the 
external  pressure  is  increased  the  molecules  approach 
one  another  more  closely,  and  all  the  effects  depending 
on  mutual  forces  are  increased.  This  is  borne  out  by 
experiment,  and  the  pressure  coefficient  is  greatest 
when  the  original  effect  may  be  expected  to  be 
greatest.  The  pressure  coefficient  also  increases  with 
pressure.  It  is  shown,  further,  that  rise  of  temper¬ 
ature,  because  of  increased  solubility  in  the  medium, 
should  cause  a  diminution  in  the  pressure  coefficient 
which  can  be  compensated  by  increase  in  the  con¬ 
centration  of  soluble  reactant  or  by  the  addition  of 
another  substance  which  so  influences  the  medium 
that  the  reactant  again  approaches  its  critical  solu¬ 
bility.  These  predictions  have  been  verified  experi¬ 
mentally  for  the  hydrolysis  of  bornyl  acetate  by 
sodium  hydroxide  in  30%  alcohol.  The  views  put- 
forward  are  independent  of  the  mechanism  of  tho 
activation  process  considered.  M.  8.  Burr. 

Relationship  between  velocity  of  hydrolysis 
by  alkali  and  structure  of  esters.  H.  Olsson  (Z. 
physikal.  Chem.,  1928,  133,  233 — 252). — A  number 
of  esters  have  been  prepared  in  a  pure  state  and  their 
rates  of  hydrolysis  in  presence  of  alkali  measured. 
The  velocity  coefficients  of  the  hydrolysis  of  some 
eighty- five  typical  esters,  given  in  the  literature,  have 
been  reduced  to  the  same  units  and  the  results  com¬ 
pared  from  the  same  point  of  view  of  structure.  The 
velocity  coefficient  is  mainly  influenced  by  the  strength 
of  the  acid  component  of  the  ester,  but  in  other  cases 
sterie  hindrance  influences  the  velocity  in  the  opposite 
sense.  It  may  be  that  these  two  influences  arc 
manifestations  of  one  fundamental  property,  viz.,  the 
force  of  dissociation  of  the  separate  components. 

H.  F.  Gillbe. 

Corrosion  of  iron  and  its  anodic  polarisation. 
H,  J.  Donker  and  R.  A.  Dengg  (Korrosion  u.  Metall- 
sehutz,  1927,  3,  217 — 222 ;  Chem.  Zentr.,  1928,  i, 
251). — In  dilute  alkaline  solutions  (containing 
chloride),  the  surface  of  iron  is  uniformly  attacked,  but 
in  more  concentrated  solutions  point-corrosion  pre¬ 
dominates.  Alkali  hydroxide  is  more  protective  than 
carbonate.  Sulphate  solutions  attack  iron  less  than 
chloride  solutions.  Iron  is  not  markedly  attacked  by 
neutral  solutions  containing  diehr ornate,  or  dichromato 
and  chloride,  but  it  is  vigorously  attacked  if  the  solu¬ 
tion  is  not  neutralised.  A.  A.  Eldridoe. 
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Passivity  of  metals.  E.  S.  Hedges  (J.C.S.,  1928, 
969 — 978 ;  cf.  A.,  1926,  581 ;  1927,  25).— The  lowest 
concentration  of  nitric  acid  which  can  passivate  iron 
at  30°  was  repeatedly  found  to  ho  86  vol.*%  of  the 
acid  d  1*42,  To  obtain  reproducible  results,  it  is 
necessary  to  pass  the  metal  rapidly  through  the  sur¬ 
face  of  the  acid.  Iron  previously  rendered  passive 
by  nitric  acid  becomes  active  when  whirled  at  3000 
r.p.m.  after  a  short  induction  period  representing  the 
time  for  removal  of  the  film  of  oxide  which  causes 
the  passivity.  These  facts  are  not  explained  on 
Smits’  theory.  When  passive  iron  is  heated  in  con¬ 
centrated  nitric  acid,  it  dissolves  at  74*5—75-5°  inde¬ 
pendently  of  the  concentration  of  the  acid.  Freshly 
ignited  ferric  oxide  does  not  dissolve  appreciably  until 
this  temperature  is  reached.  This  temperature  does 
not  correspond  with  an  allotropic  change  in  the  iron. 
At  — 11°  copper  becomes  passive  in  concentrated 
nitric  acid,  being  covered  by  a  visible  film  of  oxide. 
Passivity  produced  by  anodic  polarisation  and  by 
chemical  means  is  the  same  phenomenon  and  is  the 
result  of  the  formation  of  a  film  of  oxidised  material. 
A  theory  of  anodic  polarisation  is  advanced. 

H.  Ingleson. 

Practical  problems  of  corrosion.  III.  Form¬ 
ation  of  rust  and  its  consequences.  IV.  Cor¬ 
rosion  of  wrought  iron  in  relation  to  that  of  steel. 
V.  Corrosion  and  protection  at  the  contacts  of 
dissimilar  metals.  U.  R.  Evans. — See  B.,  1928, 
300. 

Action  of  hydrochloric  acid  on  extra-pure 
aluminium.  J.  Calvet. — See  B.,  1928,  302. 
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B.,  1928,  302. 

[Catalytic]  synthesis  of  methyl  alcohol  from 
carbon  monoxide  and  hydrogen.  W.  K.  Lewis 
and  P.  It.  Frolioh. — See  B.,  1928,  359. 

Induction  of  reaction  between  chromic  acid 
and  a  manganous  salt  by  arsenious  acid.  ft. 
Lang  and  J.  ZweIina  (Z.  anorg.  Chem.,  1928,  170, 
389— 396).— Reaction  may  be  induced  in  a  mixed 
solution  of  a  chromate  and  a  manganous  salt  in  a 
0*5 — 1  Absolution  of  sulphuric  or  hydrochloric  acid  by 
addition  of  arsenite  (cf.  this  vol.,  605),  the  manganous 
salt  being  oxidised  to  the  manganic  state,  and  the 
chromate  reduced  by  the  arsenite.  The  chromic  acid 
is  thus  the  actor,  and  the  manganous  salt  the  acceptor. 
At  the  start,  the  induction  factor  has  the  value  0*5, 
independent  of  the  concentration  of  the  acceptor, 
which  is  most  readily  accounted  for  by  supposing 
the  main  stages  in  the  reaction  to  be  GrVI+Asm= 
Cr^+As*  and  CPV +Mnn= Crm+ Mn111,  Aa  the 
reaction  proceeds,  the  value  of  the  induction  factor 
falls,  owing  to  reaction  of  the  arsenious  acid  with 
manganic  salt ;  this  reaction  may  be  catalytically 
accelerated  by  addition  of  iodine,  R.  Outsell, 

Catalytic  action  of  mineral  waters.  F.  C. 
Gaisser  (Z.  angew.  Chem,,  1928,  41,  401—407).— 
The  benzidine  reaction  has  been  investigated  for  a 
number  of  naturally  occurring  waters.  Those  show¬ 
ing  a  positive  reaction  invariably  contain  ferrous 
and/or  manganous  ions,  but  the  converse  does  not 
hold.  Further,  waters  containing  iron  and  manganese 


are  the  most  active  catalysts  of  the  decomposition  of 
hydrogen  peroxide.  The  explanation  of  these  rela¬ 
tionships,  however,  remains  obscure.  Experiments 
have  also  been  made  on  the  catalytic  activity  of  the 
waters  during  the  hydrolysis  of  starch. 

H.  F.  Gillbe. 

Preparation  of  a  catalyst  by  the  electrolytic 
corrosion  of  nickel.  S.  Iki  (Ind.  Eng.  Chem., 
1928,  20,  472— 473).— See  this  vol.,  377. 

Catalytic  action  of  platinum  and  the  law  of 
mass  action,  B.  Batscha  (Z.  physikal.  chem, 
Unterr.,  1927,  40,  258 — 261 ;  Chem.  Zentr.,  1928,  i, 
285). — Lecture  experiments  are  described. 

A.  A.  Eldridge, 

Platinic  oxide  catalyst  for  reductions.  R. 
Adams,  V.  Voorhees,  and  R.  L.  Shriner  (Org. 
Syntheses,  1928,  8,  92 — 99) . — Chloroplatinic  acid  is 
fused  with  sodium  nitrate  at  560—556°,  the  platinic 
oxide  formed  being  washed  with  water  until  practically 
free  from  nitrates.  The  material  can  be  re-activated 
by  shaking  with  air  or  oxygen,  but  repeated  re-prepar¬ 
ation  appears  to  result  in  an  accumulation  of  poison, 
and  to  necessitate  purification.  A.  A.  Eldridge. 

Catalytic  synthesis  of  ammonia.  H.  Valentin 
(Z.  physikal.  chem.  Unterr.,  1927,  40,  271 — 272 ; 
Chem,  Zentr.,  1928,  i,  285). — In  Florke’s  demon¬ 
stration  method  (ibid.,  1926,  39,  283)  the  formation  of 
water  is  observed  even  when  dry  nitrogen  and  ammonia 
are  used;  hence  the  ammonia  is  apparently  formed 
from  combined  nitrogen  and  hydrogen. 

A.  A.  Eldridge, 

Catalytic  reduction  of  nitro-organic  com¬ 
pounds  in  the  liquid  system.  O.  W.  Brown,  G. 
Etzel,  and  C.  O.  Henke  ( J.  Physical  Chem.,  1928,  32, 
631 — 635). — The  catalytic  reduction  of  nitrobenzene, 
1-nitronaphihalene,  p -ni  tro  toluene,  o-nitrophenol, 
p-nitrophenol,  and  dinitrotoluene  in  the  liquid  phase 
by  hydrogen  under  pressure  with  nickel  as  catalyst 
has  been  studied.  Quantitative  reduction  to  the 
amine  was  obtained  at  215°  for  the  first  three  cases 
and  at  226°  for  the  last  and  at  a  pressure  of  560  lb. /in.2 
0*52  g.  of  catalyst  was  required  per  g.  of  nitro-com- 
pound  reduced.  With  nitrobenzene  dissolved  in 
benzene,  the  yield  of  amine  increased  with  an  increase 
in  pressure  up  to  500  lb. /in.2,  and  reduction  was  then 
quantitative  with  or  without  the  solvents  benzene 
and  absolute  alcohol.  With  1  -  nitre naphthalene  (cf. 
Barrett  and  Lowy,  A.,  1926,  612),  benzene  wras  a 
better  solvent  than  ethyl  alcohol  or  ethylene  glycol. 

L.  S.  Theobald. 

Catalytic  reduction  of  nitrobenzene  to  aniline 
in  the  gaseous  phase,  G.  B.  Semeria  and  M. 
Milone. — See  B,,  1928,  327. 

First  report  of  the  committee  on  photo¬ 
chemistry.  Division  of  Chemistry  and  Chemical 
Technology,  National  Research  Council.  H.  S. 
Taylor  (J,  Physical  Chem.,  1928,  32,  4.81),— Intro¬ 
ductory  to  the  following  abstracts.  L.  S.  Theobald. 

Experimental  technique  for  quantitative  study 
of  photochemical  reactions.  G.  S.  Forbes  (J, 
Physical  Chem.,  1928,  32,  482— 502).— A  selective 
summary  in  which  light  sources,  the  quantitative 
measurement  of  radiation  intensity,  light  filters, 
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monochromators,  analytical  methods,  and  reaction 
vessels  are  the  chief  topics  of  discussion. 

L.  S.  Theobald. 

Excited  systems  formed  by  the  absorption  of 
light.  L .  A.  Turner  (J.  Physical  Cliern,,  1928,  32, 
507 — 515). — The  possible  stages  in  the  processes  of 
the  absorption  of  light  by  atoms  and  molecules,  and 
the  properties  of  the  resultant  excited  systems  arc 
discussed  in  relation  to  their  bearing  on  photochemical 
reactions.  L.  S.  Theobald. 

Quantum  processes  in  photochemistry.  H.  S. 
Taylor  (J.  Physical  Cliem.,  1928,  32,  51G — -528;  cf. 
following  abstract) . — Photochemical  processes  are 
discussed  in  the  light  of  the  quantum  theory  with 
especial  consideration  of  dcpolarisers,  the  s}7stems 
hydrogen-halogen,  photosensitised  processes,  inhibi¬ 
tion,  and  more  complex  processes  such  as  the  oxidation 
of  quinine  and  the  reduction  of  Fehling’s  solution. 
The  quantum  theory  gives  a  clearer  and  more  com¬ 
prehensive  view  of  photochemical  processes  than  does 
an  analogy  between  these  and  electrochemical  pro¬ 
cesses.  Experimental  work  has  not  widely  confirmed 
the  idea  of  equivalence  suggested  by  Einstein’s  law, 
and  it  is  now  preferable  to  distinguish  the  Grotthus- 
Draper  absorption  law  as  the  first  law  of  photo¬ 
chemistry,  and  the  second  as  14  The  absorption  of  light 
is  a  quantum  process  involving  one  quantum  per 
absorbing  molecule  (or  atom).  The  photochemical 
yield  is  determined  by  the  thermal  reactions  of  the 
system  produced  by  the  light  absorption.” 

L.  S.  Theobald. 

Displacement  of  equilibrium  by  light.  W.  D. 
Bancroft  (J.  Physical  Cliem.,  1928,  32,  529—572; 
cf.  preceding  abstract). — A  review  of  photochemical 
processes  on  the  theory  of  the  displacement  of 
equilibrium  by  light.  When  confined  to  reversible 
equilibrium,  the  theory  provides  the  simplest  inter¬ 
pretation  of  the  facts.  Conditions  must  be  such  that 
the  rate  of  photochemical  change  shall  be  greater  than 
the  sum  of  the  rates  of  the  reversible  reaction  in  the 
dark  and  in  the  light.  The  functions  of  depolarisers 
and  optical  sensitisers  are  emphasised. 

L.  S.  Theobald. 

Relation  between  photochemical  and  ionisation 
reactions.  S.  C.  Lind  (J.  Physical  Cliem.,  1928,  32, 
573 — 575}.— Certain  photochemical  and  ionisation 
reaction  mechanisms  with  their  similarities  and 
differences  are  discussed,  but  further  experimental 
examination,  under  identical  conditions,  is  necessary 
to  establish  a  relation  between  the  respective  yields. 

L,  S.  Theobald 

Photochemistry  of  chlorine.  G.  Kornfeld  (Z. 
physikal. Cliem.,  1928,  132,  460— 461).— Cf.  this  voL, 
263).  H.E.Gillbe. 

Reaction  mechanism  of  photochemical  decom¬ 
position  of  hydrogen  iodide.  K,  F.  Bonhoeffer 
and  L.  Parkas  (Z.  physikal.  Cliem.,  1928,  132,  235— 
~o6).  If  the  first  stage  in  the  photochemical  decom¬ 
position  of  hydrogen  iodide  were  a  molecular  excit¬ 
ation,  it  would  be  expected  that  at  low  pressures 
fluorescence  instead  of  chemical  reaction  would  occur. 

of  only  is  this  not  the  case,  however,  but  the  law  of 
equivalence  is  valid  down  to  low  pressures.  Con¬ 
sequently,  it  must  be  assumed  that  the  first  stage  in 


the  process  is  a  direct  dissociation  of  the  molecule 
into  atoms,  HI=H+L  This  view  finds  confirmation 
in  the  observation  that  when  the  iodide  is  exposed  to 
light  there  is  a  fall  in  pressure  which  can  be  attributed 
only  to  adsorption  of  free  atoms  on  the  walls  of  the 
containing  vessel .  The  same  experiments  also  indicate 
that  the  iodine  molecules  formed  impede  the  reaction. 
Adsorption  of  free  atoms  also  occurs  when  hydrogen 
bromide  or  iodine  vapour  is  illuminated.  Under  the 
influence  of  light,  it  appears  that  hydrogen  atoms  may 
become  detached  from  the  surface  of  solid  hydrogen 
iodide.  R.  Cuthill. 

[Decomposition  of  nitrogen  oxides.]  I.  Effect 
of  radiation  on  the  decomposition  of  ozone 
and  nitrous  oxide.  II.  Low-pressure  decom¬ 
position  of  nitrogen  pent  oxide  and  nitrons  oxide. 
J.  H.  Hibben  (J.  Amer.  Cliem.  Soc.,  1928,  50,  937— 
940,  940 — 950). — I.  The  homogeneous  decomposition 
of  nitrous  oxide  at  610°  and  the  heterogeneous  decom¬ 
position  of  ozone  at  0°  are  uninfluenced  by  infra-red 
radiation.  Molecular  activation  is  probably  not 
caused  through  the  absorption  of  single  or  multiple 
frequencies. 

II.  The  observed  decomposition  velocity  of  nitrous 
oxide  at  very  low  pressures  is  1000  times  as  great  as 
that  calculated  with  the  aid  of  Hinshelwood  and 
Burk's  equation  (A.,  1924,  ii,  751).  The  reaction 
changes  from  bimoleeular  to  unimoleeular,  and  prob¬ 
ably  is  entirely  heterogeneous  at  very  low  pressures 
(0*01  mm.).  The  velocity  coefficients  for  the  decom¬ 
position  of  nitrogen  pentoxide  between  0*180  and 
0*0018  mm.  are  in  agreement  with  the  values  found  at 
higher  pressures  by  Daniels  and  Johnston  (A.,  1921, 
ii,  249),  and  are  practically  independent  of  pressure 
(cf.  Hirst  and  Rideal,  A.,  1926,  32).  There  is  no 
evidence  of  initial  transition  between  unimoleeular 
and  bimoleeular  reactions  as  required  by  Lindcmann’s 
theory.  The  assumption  of  30  degrees  of  freedom  in 
the  molecule  will  not  account  for  the  observed  activ¬ 
ation  rate.  S.  K.  Tweedy. 

Photochemical  clustering.  B.  Lewis  (Nature, 
1928,  121,  792) . — Macdonald’s  views  of  the  mechan¬ 
ism  of  the  photochemical  decomposition  of  nitrous 
oxide  (this  vol.,  254,  and  private  communication)  are 
discussed;  the  agreement  between  the  value  for 
Mjhv  and  that  for  MfN  in  the  oc-ray  reaction  (Lind, 
above)  suggests  clustering,  but  a  general  theory 
of  photochemical  clustering  is  not  proposed.  The 
view  is,  however,  more  acceptable  for  reactions 
involving  association  or  polymerisation. 

A.  A.  Eldkidge. 

Decomposition  of  azoimide  in  ultra-violet 
light.  K.  Slot  (Ber.,  1928,  61,  [B],  702—707).— 
Exposure  of  solutions  of  azoimide  acidified  with 
sulphuric  acid  to  ultra-violet  light  results  in  rapid 
evolution  of  almost  pure  nitrogen  and  formation  of 
hydroxylaminc  accompanied  by  a  very  small  pro¬ 
portion  of  ammonia  which  is  not  derived  by  secondary 
photolysis  of  hydroxy  lamina ;  the  course  of  the 
change  is  largely  independent  of  the  concentration  of 
the  sulphuric  acid.  It  is  suggested  that  the  reactions 
involved  are :  HN3==NH+N2  and  NH-f  H20= 
NH2'OH.  Support  for  this  hypothesis  is  found  in 
the  observation  that  in  hydrochloric  acid  solution  the 


802 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


process  of  reaction  is  considerably  affected  by  the 
concentration  of  mineral  acid.  Increase  in  the  latter 
favours  the  production  of  ammonia  to  a  remarkable 
extent  and  the  change  induced  in  the  ratio  N  :  H 
suggests  the  simultaneous  formation  of  nitrous  oxide. 
The  reaction  is  represented  :  N3H=NH4~N2 ;  JSTH-f 
HC1=NH2C1 ;  NH2C1  +  2HC1 = NH4C1  +  012.  “  Produc¬ 
tion  of  nitrous  oxide  is  ascribed  to  slow  oxidation  of 
hydroxy lainine  by  chlorine.  If  aqueous  solutions  of 
azoimide,  free  from  mineral  acid ,  arc  illuminated  to 
such  an  extent  that  the  residual  azoimide  is  more 
than  sufficient  to  neutralise  the  basic  nitrogen  com¬ 
pounds  obtained,  nitrogen  and  hydroxylamine  are 
the  predominating  products  but  ammonia  and  small 
quantities  of  hydrazine  are  also  obtained ;  other 
substances  are  not  formed.  Solutions  of  pure  sodium 
azide  become  alkaline  when  illuminated  and  contain 
large  amounts  of  hydrazine  in  addition  to  ammonia 
and  hydroxylamine ;  the  evolved  gases  contain 
nitrogen  and  hydrogen.  Pre-addition  of  sodium 
hydroxide  does  not  influence  appreciably  the  course 
of  the  reaction.  H.  Ween. 

Light-sensitivity  ol  dyes.  A.  Steigmann 
(Kolloid-Z.,  1928,  44,  326 — 329). — A  summary  and 
discussion  of  a  series  of  papers  by  the  author  on  the 
light- sensitivity  of  dyes.  E.  S.  Hedges. 

Laws  ol  photographic  blackening  when  the 
luminous  source  is  a  series  of  electric  sparks. 
(Mlle.)  M.  Hanot  and  H.  Guillemet  (Compt.  rend., 
1928,  186,  104S — 1050). — Although  the  densities  of 
plates  exposed  for  the  same  time  to  continuous  and 
spark  sources  of  light  are  known  to  differ,  their 
blackening  curves  (density  plotted  against  log.  time 
of  exposure  or  number  of  sparks)  arc  exactly  parallel 
for  measurements  between  0-415  and  0*537  g,  the 
relative  error  in  measurement  being  0*04%.  The 
Schwarzschild  exponent  (p—0-87)  is  of  the  same 
order  in  the  two  cases,  and  the  brightness  of  the 
spark  approaches  a  maximum  when  the  energy 
expended  is  increased.  J.  Grant. 

Chemical  action  of  Rontgen  rays  on  dilute 
ferrous  sulphate  solutions  as  a  measure  ol  dose. 
H.  Prices  and  S.  Morse  (Amer.  J.  Roentgenol. 
Rad.  Therapy,  1927,  18,  430 — 432). — The  oxidation 
of  a  dilute  solution  of  ferrous  sulphate  satisfies  the 
essential  conditions.  Chemical  Abstracts. 

Lithium  chlorate  and  its  hydrates.  L.  Berg 
(J«  Russ.  Phys.  Chem.  Soc.,  1927,  59,  1093— 1103)  — 
See  A.,  192?;  1042. 

Composition  of  crystals  obtained  from 
solutions  containing  sodium  sulphate  and 
iodides,  II.  (Sign a.)  E.  Farris  (Annali  Chinn 
Appl.,  1928,  18,  115 — 122). — Crystallisation  at  16 — 
25*5°  of  solutions  containing  sodium  sulphate  and 
either  potassium,  sodium,  or  ammonium  iodide  (cf. 
A.,  1927,  939)  shows  that  the  content  of  iodine  in 
the  crystals  separating  increases  progressively  with 
the  amount  of  iodide  present.  Curves  are  given 
which  show  the  conditions  necessary  to  obtain  a 
definite  proportion  of  iodine  in  sodium  sulphate. 

T.  H.  Pope. 

Action  ol  sodium  hydroxide  on  carbon  disul¬ 
phide.  J.  CL  Weeldenbueg  (Rec.  trav.  cliim., 


1928,  47,  496—512). — When  carbon  disulphide  is 
shaken  with  excess  of  20%  sodium  hydroxide  solution 
a  deep  red  solution  is  obtained.  Reaction  proceeds 
slowly  at  the  ordinary  temperature,  is  more  rapid 
at  S0°,  and  still  more  rapid  in  presence  of  emulsifying 
agents.  In  freshly-prepared  solutions  sodium  sulph¬ 
ide,  poly  sulphides,  and  thiosulphate  are  not  present. 
The  diluted  reaction  product  can  be  titrated  with 
hydrochloric  acid  towards  pheiiolphthalein  without 
decomposition  of  the  sodium  trithiocarbonatc  pro¬ 
duced,  but  not  towards  methyl-red.  Titration  with 
iodine  gives  a  neutral  reaction  mixture.  The  red 
solution  is  oxidised  by  hydrogen  peroxide,  chlorine, 
and  bromine,  forming  sulphates,  whilst  salts  of  the 
heavy  metals  yield  coloured  precipitates  which  when 
moist  are  unstable,  giving  carbon  disulphide  and  the 
metallic  sulphide. 

Determination  of  the  constituents  of  the  red 
reaction  mixture  by  detailed  methods  shows  that 
no  dithiocarbonate  is  present,  whilst  the  amount  of 
carbonate  and  trithiocarbonatc  satisfies  the  equation 
3CS2  +6HaOH=2Na?CS3  +Na2C03 +3H20.  When 
carbon  oxy sulphide  is  kept  over  sulphuric  acid  very 
slight  decomposition  occurs.  Reaction  with  aqueous 
alkali  hydroxides  is  slow,  but  rapid  with  alcoholic 
potassium  hydroxide,  and  the  resulting  product  can 
be  titrated  with  iodine,  one  atom  of  iodine  being 
equivalent  to  I  mol.  of  carbon  oxy  sulphide.  There 
is  no  reaction  between  carbon  oxysulphide  and  iodine, 
neutral  or  acid  copper  sulphate  solutions,  cadmium 
acetate  and  acetic  acid,  or  ethereal  triethylphosphine. 

H.  Burton. 

Alteration  of  concentrated  solutions  of  sodium 
hydrogen  sulphate.  E.  Isnard. — See  B.,  1928, 296. 

Action  of  copper  on  sulphuric  acid.  G. 
Fowles  (Chem.  Hews,  1928,  136,  257—259;  cf. 
Druee,  this  voL,  378). — A  critical  discussion  of 
previous  work.  The  following  series  of  reactions  is 
suggested  :  Cu  +H2S04=S02-f  H20  +CuO(CuS04), 
followed  by  two  simultaneous  reductions  :  40u  + 
SOo=Cu2S +2Cu0(2CuS04)  ;  Cu  +CuS04==Cu2S04. 
Sulphuric  acid  is  then  reduced  by  cuprous  sulphide, 
Cu2S  +  H2S04=Cu2S04FH2S ;  H2S+H2S04=2H20  + 
SOo^-S;  “  S  +  2H2S04=2H20+3S0.„  and  simultane¬ 
ously  by  cuprous  sulphate,  Cu2S04 +2H2S04= 
2CuS04  4-SOo  +2HaO.  The  result  of  combining  these 
equations  is  Cu  +2H0S04==CiiS04  +  SCb  -f  2H20. 

0.  W.  Gibby. 

Hydrogen  content  of  metals  and  alloys  con¬ 
taining  a  trace  of  oxide.  Guichard,  Olausbiann, 
and  Billon  (Compt.  rend.,  1928,  186.  1121—1123). 
—The  phenomena  observed  when  copper  or  one  of  its 
silver  alloys  (containing  a  trace  of  oxide)  is  fused  in 
a  current  of  hydrogen  are  due  to  the  reduction  of 
the  crystals  of  copper  oxide,  with  the  formation 
of  water  vapour.  This  forms  bubbles  which  diffuse 
out  slowly,  and  at  the  point  of  fusion  escape  violently 
and  scatter  particles  of  the  metal.  Below  the  fusion 
point  there  is  a  gradual  loss  in  weight  and  increase  in 
volume  of  the  alloy,  but  in  the  absence  of  the  oxide 
these  phenomena  do  not  occur.  J.  Grant. 

Production  ol  tenorite  and  crystalline  oligist 
and  cobaltons  oxide.  Duboin  (Compt.  rend., 
1028,  186,  1133 — 1135 ;  cf.  this  voL,  257).— Large 
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crystals  of  tenorite  (ci°  6*3)  were  produced  by  the 
addition  of  potassium  chloride  to  a  fused  mixture  of 
potassium  hydrogen  fluoride  and  copper  oxide  or 
chloride.  After  2 — 3  days  at  red  heat  the  mass  was 
cooled  and  extracted  with  water.  Crystals  of  cobalt- 
ous  oxide  (d°  6*05)  and  of  oligist  {#  5*16)  were 
obtained  analogously  from  pure  crystalline  potassium 
cobalt  fluoride  and  from  ferrous  chloride,  respectively. 
The  oxides  are  readily  reduced  by  hydrogen. 

J.  Grant 

Hexabromostannates  of  rubidium  f  caesium, 
and  beryllium.  G.  I.  Costeanu  (Bui.  Chim.  Soc. 
Bomane  Chim.,  1927,  30,  31— 34).— See  A.,  1927,  741. 

Decomposition  of  alkaline-earth  sulphates. 
L.  E.  Bhatt  and  H.  E.  Watson. — See  11,  1928,  296. 


Behaviour  of  metals  towards  dry  salts  at  high 
temperatures.  B.  Garre  (Korrosion  u.  Metal  1- 
schutz,  1927,  3,  194—200 ;  Cliem.  Zentr.,  1927, 
ii,  2657). — When  a  polished  zinc  rod  is  heated  in 
powdered  cupric  oxide  at  400°,  the  boundaries  of  the 
zinc  crystallites  are  strongly  attacked ;  when  a  piece 
of  tin  is  similarly  heated  at  220°,  it  becomes  covered 
with  a  thick  layer  of  copper,  and  the  grain  boundaries 
are  specially  attacked.  Silver  powder  does  not  react 
with  copper  oxide.  In  other  experiments  magnesium 
and  aluminium  were  heated  with  sodium,  potassium, 
or  lithium  carbonate,  lithium  hydroxide,  copper, 
cadmium,  zinc,  or  iron  oxide ;  zinc  with  copper 
oxide  or  lead  oxide ;  lead  with  copper  oxide ;  tin 
with  lead  oxide ;  nickel  with  copper  oxide. 

A.  A.  Eldridge. 

Preparation  of  mercurammoninm  iodide  in 
the  crystalline  state.  M.  Francois  (Compt.  rend., 
1928,  186,  1205 — 1207). — On  the  analogy  of  his 
early  experiments  on  dimercurammonium  iodide  (A., 
1900,  ii,  346)  the  author  has  found  that  in  the  presence 
of  a  suitable  quantity  of  a  10%  solution  of  pure 
ammonia  at  21°,  a  10%  solution  of  the  white  additive 
compound,  3HgI2,4NHa  (produced  from  the  action 
of  an  excess  of  ammonia  on  the  compound  HgI2,2NH3), 
deposits  spherical  groups  of  dark  purple,  short, 
hexagonal  microscopical  prisms  of  the  compound 
Hg9N4I6.  The  reaction  is :  3(3HgL>,4NH3) 

Hg9N4I6 + 12NH4I  +  (?i-4)M3,  “  J.  Grant. 

Mercury-thallium  molecule.  R.  K.  Waring 
(Nature,  1928,  121,  675) . — Volatilisation  and  absorp¬ 
tion  spectral  observations  indicate  that  when  mercury 
and  thallium  vapours  are  mixed,  mercury-thallium 
molecules  are  produced.  A.  A.  Eldridge. 


Rare  earths.  XXVII.  I.  Fractional  precipit¬ 
ation  of  the  cerium  group  earths  by  electrolysis. 
Ik  Solubility  of  rare-earth  oxalates  in  nitric 
acid.  J.  W.  Njsokkrs  with  H.  C.  Krembrs  (J, 
Amer.  Chera.  Soc.,  1928,  50,  950 — 954) . — Lanthanum, 
hi  the  form  of  hydroxide,  may  be  separated  from  the 
other  cerium-group  metals  by  electrolysis  of  a  neutral 
solution,  preferably  containing  5%  of  sodium  chloride, 
feamarium  and  yttrium-group  metals  concentrate  in 
the  first  cathodic  deposits.  The  solubilities  at  90" 
of  some  rare-earth  oxalates  in  nitric  acid  solutions, 
both  pure  and  containing  oxalic  acid,  are  recorded, 
ihe  results  are  of  the  same  order  as  at  25°. 


S.  K.  Tweedy. 


Mare  earths.  XXVIII.  Separation  of  cerium. 
J.  W.  Neokers  with  II.  G.  Kremers  (J,  Amer. 
Cliem.  Soc.,  1928,  50,  955— 958).— Addition  of 
sodium  phosphate  solution  to  a  ceric  nitrate  solution 
containing  5%  of  nitric  acid,  followed  by  slow  addition 
of  potassium  permanganate  and  more  sodium  phos¬ 
phate,  causes  complete  precipitation  of  insoluble  ceric 
phosphate.  Thorium,  if  present,  Is  also  precipitated, 
but  the  other  rare-earth  phosphates  arc  soluble. 
Anodic  oxidation  of  cerium  in  sulphate  and  nitrate 
solutions  proceeds  to  90%  completion  with  no  pre¬ 
cipitation,  and  in  presence  of  the  phosphate  ion  to 
99%  completion  with  precipitation. 

S.  K.  Tweedy. 

Rare  earths.  XXIX.  Preparation  and  pro¬ 
perties  of  some  anhydrous  rare-earth  chlorides. 
J.  H.  Kleinheksel  with  H.  C.  Kremers  (J.  Amer. 
Cliem.  Soc.,  1928,  50,  959 — 967 ) . — By  dehydrating 
at  100 — 200°  the  chloride  hexahydrates  in  a  stream 
of  hydrogen  chloride  under  reduced  pressure  the 
anhydrous  chlorides  of  lanthanum,  ccrous  cerium, 
praseodymium,  neodymium,  samarium,  dysprosium , 
yttrium,  holmium,  and  thulium  were  prepared.  The 
respective m.p.  were:  872°,  822°,  823°,  761°,  682°,  655°, 
624°,  696°,  866°,  and#5  for  coarsely-powdered  material : 
3*82,  3*97,  4*15,  4*17,  4*30,  3*60,  2*81,  4*25,  and  4*34. 
The  ptl  values  of  solutions  of  the  anhydrous  chlorides 
are  recorded;  the  values  place  the  elements  almost 
in  the  order  of  basicity  given  by  Hopkins,  except  in 
the  case  of  dysprosium,  which  appears  to  be  more 
basic  than  was  previously  supposed.  The  salts  will 
probably  be  completely  hydrolysed  at  infinite  dilution. 

S.  K.  Tweedy. 

Influence  of  carbon  dioxide  under  pressure  on 
glass.  O.  K.  Botvinkin. — See  B.,  1928,  334. 

Constitution  of  ultramarine.  E.  Gruner  (Z. 
angew.  Cliem.,  1928,  41,  446 — 450),— A  review  of 
the  various  theories  of  the  constitution  and  of  the 
cause  of  the  colour  of  ultramarine.  A.  R.  Powell. 

Stannic  di chloride  diacetate,  F.  Fighter  and 
S.  Herszbein  (Helv.  Chim,  Acta,  1928,  11,  562— 
567). — The  properties  of  stannic  dichloride  diaeetate 
previously  isolated  by  Fic liter  and  Reiehart  (A.,  1925, 
ii,  193)  are  described.  It  reacts  with  pyridine  to  form 
stannic  dipyridine  chloride.  Stannic  dichloride  dipro¬ 
pionate  and  dibutyrate  were  also  prepared.  The 
corresponding  compounds  of  isovaleric  acid  and 
aromatic  acids  could  not  be  isolated. 

F.  J.  Wilkins. 

Displacement  of  metals  or  their  oxides  from 
solutions  by  hydrogen  under  pressure.  Dis¬ 
placement  of  lead  or  its  oxides.  Crystalline 
modifications  of  lead  oxide.  V.  Ipatiev  and  V. 
Ifatiev,  jun,  (Ber.,  1928,  61,  [R],  624— 630).— The 
action  of  hydrogen  under  pressure  on  solutions  of 
lead  nitrate  in  water  commences  at  130—150°  and 
at  250 — 300°  a  series  of  basic  salts  is  produced  in 
which  the  proportion  of  lead  oxide  increases  with 
rising  temperature.  At  270 — 300a  under  a  definite 
pressure  crystalline  lead  oxide  is  the  main  product, 
whereas  at  higher  temperatures  metallic  lead  is 
formed.  Hydrolysis  of  the  salt  causes  liberation  of 
nitric  acid  which  does  not  accumulate  in  the  solution 
since  it  is  reduced  by  hydrogen  to  nitrogen.  Addition 
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of  nitric  acid  to  the  solution  merely  delays  hydrolysis, 
the  usual  basic  salts  being  produced  after  the  added 
acid  has  been  reduced.  Water  in  the  absence  of 
hydrogen  has  no  appreciable  action  on  the  precipit¬ 
ates,  which  are  slowly  affected  by  hydrogen,  par¬ 
ticularly  at  high  temperatures.  The  effect  of  the 
addition  of  acetic  acid  to  solutions  of  lead  acetate  is 
closely  similar  to  that  of  nitric  acid  to  solutions  of 
lead  nitrate ;  whereas  lead  oxide  is  precipitated  from 
neutral  solution,  little  change  is  effected  in  acidified 
solution  after  the  same  interval  of  time.  The  acetic 
acid  is  partly  converted  into  ethyl  acetate.  The  rate 
of  change  depends  to  some  extent  on  the  material 
(gold,  quartz,  glass}  of  which  the  tubes  are  composed, 
since  reduction  of  nitric  acid  Is  accelerated  by  gold 
surfaces.  In  gold  tubes  at  250°  and  80  atm.  initial 
pressure,  crystalline,  blood-red  lead  oxide,  d  8*59 — 
8*79,  Is  produced,  whereas  in  quartz  tubes  under 
similar  conditions  the  requisite  temperature  Is  800° 
or  more.  At  260 — 270°  in  quartz  tubes  yellow  lead 
oxide  is  formed  in  thin,  crystalline  leaflets,  whereas 
at  300°  and  200  atm.  initial  pressure  colourless  lead 
oxide  results.  Separation  of  metallic  lead  occurs  at 
250 — 275°  and  upwards,  according  to  the  pressure, 

H.  Wren. 

Production  of  active  nitrogen.  J.  Kaplan 
(Proc.  Nat.  Acad.  ScL,  1928,  14,  258 — 260). — Experi¬ 
ments  arc  described  in  which  active  nitrogen  has 
been  obtained  in  discharge  tubes  containing  air.  The 
usual  apparatus  was  used,  the  discharge  being  con¬ 
densed  and  a  spark-gap  connected  in  series  with  the 
tube  and  condenser.  The  glow  observed  was  blue 
and.  changed  to  the  ordinary  yellowish-green  glow 
when  the  spark  gap  was  excluded.  The  spectrum 
wras  photographed  by  means  of  a  small  Hilger  quartz- 
spectrograph,  and  also  with  a  nitrogen-filled  spectro¬ 
graph,  covering  together  the  region  IS00 — 4500  A. 
Many  of  the  bands  could  not  be  identified  accurately 
owing  to  their  large  number  and  the  relatively  small 
dispersion  of  the  spectrograph.  Second  positive 
bands  of  N2  were  found  at  2815,  2953,  and  3341  A., 
as  well  as  several  members  of  the  fourth  positive 
group  of  N2.  No  members  of  the  Lyman-Birge- 
Hopfield  bands  or  the  predicted  A — -X  bands  were 
found  on  the  plates  from  the  nitrogen-filled  spectro¬ 
graph..  There  is  therefore  no  evidence  for  transitions 
to  the  normal  state  of  the  molecule.  The  results  of 
Strutt  on  the  difference  between  the  condensed  dis¬ 
charge  and  the  uncondensed  discharge  are  confirmed. 
Experiments  at  somewhat  lower  voltages  showed  that 
the  blue  active  nitrogen  afterglow'  could  be  obtained 
when  the  potential  at  the  spark-gap  ivas  only  10,000 
volts.  ''  A.  J.  Mee. 

Formation  of  ammonia  in  the  preparation  of 
phosphorus.  E.  Urbain  and  V.  Henri  (Compt. 
rend.,  1928,  186,  1207 — 1208). — In  the  preparation 
of  phosphoric  acid  by  the  action,  of  steam  on  natural 
phosphates  In  the  presence  of  active  carbon,  the 
addition  of  a  halogen  acid,  normally  required  to 
produce  a  lowering  of  the  reaction  temperature,  lias 
no  effect  above  600°,  blit  in  the  presence  of  nitrogen 
an  unstable  phosphorus  nitride  is  probably  formed, 
which  is  decomposed  by  the  steam  with  the  formation 
of  ammonia.  A  yield  of  0*46  g.  of  ammonia  (repre¬ 


senting  2 *95  g.  of  monoammonium  phosphate)  was 
obtained  at  900°  from  5  g.  of  phosphorus  in  the  form 
of  phosphoric  acid  impregnated  on  carbon. 

J.  Grant. 

Production  of  ammonium  phosphates  from 
secondary  and  tertiary  calcium  phosphates.  C. 
Muokenberger. — See  B.,  1928,  297. 

Allotropie  modifications  of  phosphorus 
obtained  under  high  temperatures  and  pressures. 
V.  Ipatiev  and  V.  Nikolajev  (Ber.,  1928,  61, 
[1J],  630 — 634) . — Colourless,  crystalline  phosphorus 
is  obtained  by  heating  phosphorus  in  benzene  at  a 
temperature  not  exceeding  200°  at  70 — SO  atm . 
pressure  in  an  indifferent  gas  or  by  heating  violet- 
red  phosphorus  at  400°/10 — 15  mm.;  it  has  m.  p. 
44*5°,  d  1-82.  Crystalline,  purple  phosphorus  (cf. 
A.,  1926,  487}  Is  prepared  by  heating  yellow  phos¬ 
phorus  in  nitrogen  at  260 — 280°  and  100 — 150  atm. 
Treatment  of  yellow  phosphorus  with  lead  in  nitrogen 
at  3350  and  165  atm.  affords  violet- red  phosphorus, 
df  2*11 ;  determinations  of  density  by  the  flotation 
method  in  potassium  mercury  iodide  solution  are 
untrustworthy,  since  the  material  becomes  amalgam¬ 
ated.  A  ruby-red  phosphorus,  df  2-10,  is  prepared 
from  iron  powder  and  yellow  phosphorus  in  nitrogen 
at  350°  and  110  atm.,  and  a  similar  product,  d\l  2*10, 
from  magnesium  powder  and  yellow  phosphorus  at 
350°  and  116  atm.  Black  phosphorus,  2*70, 
ignition  temperature  481 — 490°,  Is  conveniently 
prepared  by  heating  yellow  or  technical  red  phos¬ 
phorus  for  4—5  days  in  nitrogen  at  350°  and  150 — 250 
atm,  ""  H,  Wren. 

Salt  of  hexafluorophosphoric  acid,  HPFr  W. 
Lange  (Ber.,  1928,  61,  [B],  799— 801).— If  the 
solution  obtained  by  dissolving  phosphoric  oxide  in 
40%  hydrofluoric  acid  is  preserved  at  the  ordinary 
temperature,  the  difluorophosphoric  acid,  HP02F2 
(cf.  A.,  1927,  532),  becomes  hydrolysed  and  the 
residual  solution  yields  the  nitron  salt  of  hexafluoro¬ 
phosphoric  acid,  C20H16N4,HPF6,  m.  p.  233°  after 
softening  at  228°,  which  does  not  depress  the  m.  p. 
of  nitron  difluorophosphate.  The  potassium  salt  and 
the  free  acid  are  described.  Solutions  of  the  former 
do  not  yield  precipitates  with  salts  of  the  heavy 
metals  or  alkaline  earths.  The  PET  ions  are  very 
stable  towards  boiling  wratcr  and  alkali  hydroxides, 
but  are  slowly  decomposed  by  concentrated  acids. 
The  PFe'  ion  is  also  produced  by  dissolving  phos¬ 
phorus  pentafluoride  in  cold  "water.  Nitrosyl  fluoride 
and  phosphorus  pentafluoride  appear  to  yield  the 
crystalline  compound  NOFG.  H.  Ween. 

Perphosphoric  acids  and  perphosphates.  3. 
Husain  and  J.  B,  Partington  (Trans.  Faraday 
Soc.,  1928,  24,  235— 245).— The  action  of  hydrogen 
peroxide  on  phosphates  (alkali,  alkaline  earth, 
ammonium,  and  thallium)  has  been  investigated. 
Acid-reacting  phosphates,  such  as  primary  phos¬ 
phates,  do  not  react  with  hydrogen  peroxide  or  else 
give  very  unstable  compounds.  Alkaline  phosphates, 
e.g.,  secondary  phosphates  or  pyrophosphates  of 
alkali  metals,  give  rather  stable  compounds,  whilst 
strongly  alkaline  phosphates,  e.g.}  tertiary  potassium 
phosphate,  decompose  hydrogen  peroxide.  The  com¬ 
pounds  formed  by  the  action  of  hydrogen  peroxide 
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arc  in  no  case  true  perphosphates,  but  appear  to  be 
phosphates  combined  with  hydrogen  peroxide  of 
crystallisation.  Electrolysis  of  orthophosphorie  acid 
or  of  phosphates  of  lithium,  sodium,  and  thallium 
does  not  give  rise  to  perphosphates,  whilst  secondary 
phosphates  of  potassium,  rubidium,  caesium,  and 
ammonium  produce  on  electrolysis  two  perphosphates 
in  solution,  namely,  permonophosphate  and  per- 
phosphate.  In  contradiction  to  SicbokTs  statement 
(G.P.  279,306),  perphosphoric  acids  are  not  obtained 
by  the  action  of  30%  hydrogen  peroxide  at  0°  on 
phosphorus  oxychloride.  Doubt  is  thrown  also  on 
the  results  of  many  other  investigators  in  this  field. 
True  perphosphates  do  not  give  any  of  the  char¬ 
acteristic  reactions  of  hydrogen  peroxide  with  per¬ 
manganic  acid,  chromic  acid  and  ether,  or  titanic 
acid,  as  do  the  phosphates  containing  hydrogen 
peroxide  of  crystallisation.  On  the  other  hand,  they 
oxidise  acidified  manganous  salt  solutions  to  per¬ 
manganic  acid,  acidified  aniline  solution  to  nitroso- 
benzene,  which  is  then  slowly  oxidised  to  nitro¬ 
benzene,  and  silver  nitrate  solution  to  a  black  pre¬ 
cipitate,  which  gradually  turns  yellow. 

L.  F.  Gilbert, 

Chloro -complex  salts  of  bismuth.  H,  Remy 
and  L.  Pellens  (Ber.,  1928,  61,  [B\  862 — 868 ;  cf. 
A.,  1926,  94) . — Calculations  based  on  Coulomb's  law 
and  Goldschmidt's  ionic  radii  (A.,  1927,  611)  indicate 
the  particular  stability  of  bismuth  compounds  in 
which  the  metal  is  co-ordinatively  quinque valent. 
The  prediction  is  experimentally  confirmed.  9 ‘he 
following  compounds  are  described  :  methyl  am¬ 
monium  enneachlorodibismuthate,  [NH9Me]3[Bi2Cl0], 
m.  p.  302°,  hendecachlGrodibismuthate,  decomp,  above 
240°;  and  heptachlorobismuthate,  m.  p.  above  210° 
(decomp.) ;  dimethylammoni um  pentachlorobisrnuikate, 
m.  p.  228°,  and  heptachlorobismuthate,  m.  p.  208° ; 
t rimethylammonium  enneachlorodibismuthate,  m  p. 
about  284°  after  softening  at  260°,  and  hexackloro- 
bismuthate,  m.  p.  (indef.)  272°  ;  ietramethylammonium 
tetradecach lorotr ib ismutliate ,  m.  p.  286°  (deco nip.) ; 
ethylammon  ium  tetrachlorob  ismuthate,  m.  p.  158°, 
pentach lorob ismuthat e}  m.  p.  268°,  hexachlorob ismu th - 
cite,  m.  p.  239°,  and  heptachlorobismuthate ,  m.  p.  199° ; 
p ropylammonium  tetrachlorobismuthate,  m.  p.  (indef.) 
157°,  pentach  lorob  ismuthate ,  m.  p.  243°,  and  Jiepta- 
ch l oro b ism/uth at e ,  m.  p,  (indef.)  170°;  but ylammonium 
pentachlorobismuthate ,  m.  p.  225°,  and  enneachloro- 
bismuthate,  in.  p.  180°.  The  salts  arc  prepared 
by  mixing  the  hydrochlorides  of  the  ammonium 
bases  and  bismuth  chloride  in  the  requisite  mole¬ 
cular  proportions  in  water  or  dilute  hydrochloric 
a<dd,  H.  Wren. 

Reaction  between  chromic  acid  and  manganous 
salts.  R,  Lang  (Z.  anorg.  Chem.,  1928,  107,  387— 
388;  cf.  following  abstract). — No  reaction  occurs 
between  potassium  dichromate  and  manganous  sulph¬ 
ate  in  a  Absolution  of  sulphuric  acid,  either  in  the 
cold  or  on  boiling,  or  even  when  the  sulphate  is 
present  in  excess.  If,  however,  an  alkali  fluoride  or 
metaphosphoric  acid  is  added  to  form  complexes 
with  the  manganic  ions,  the  manganous  salt  is 
oxidised  with  a  measurable  velocity,  even  at  the 
ordinary  temperature ;  if  metaphosphoric  acid  is 


used,  the  reaction  may  be  reversed  by  the  subsequent 
addition  of  hydrochloric  acid.  R.  Outhill. 

Action  of  dichromate  ions  on  manganous  ions. 
8.  Orlovski  (Z.  anorg.  Client.,  1928,  170,  184 — 
190).— Potassium  dichromate  in  a  solution  made 
slightly  alkaline  with  ammonia  is  reduced  on  boil¬ 
ing  with  manganous  salts,  chiefly  in  accordance  with 
the  equation  K2Cr2G 7 + 6MnS04+ 1 0NH4OH -r  7 H20 = 
2Cr(0H)3+GMn(0H)3+K2S04+5(NH4)2S04.  .  The 
whole  of  the  manganese  may  be  precipitated  in  this 
way,  but  the  reaction  is  not  suitable  as  a  method  of 
determination,  as  the  precipitate  appears  to  contain 
unoxidised  manganous  compounds.  If  a  stronger 
base  is  used  instead  of  ammonia,  the  oxidising  action 
of  the  dichromate  is  diminished.  R.  Outhill. 

Formation  and  decomposition  of  ferrite. 
C.  E.  Swartz  and  F.  G.  Krauskopf  (Artier.  Inst. 
Min.  Met.  Eng.  Tech.  Pub.,  1927,  No.  40.  19  pp.). — 

Zinc  ferrite,  Zn(Fe02)2,  is  formed  by  heating  zinc 
oxide  with  ferric  oxide  above  050°,  and  is  decom¬ 
posed  by  heating  with  calcium  or  magnesium  oxide 
at  850°.  Magnesium  and  calcium  ferrites  are  formed 
similarly.  The  compounds  arc  noii-magnetie. 

Chemical  Abstracts. 

X-Ray  studies  on  the  41  nitrides  ff  of  iron.  G. 
Hagg  (Nature,  1928, 121,  826 — 827). — X-Ray  examin¬ 
ation  of  the  products  obtained  by  heating  iron  at 
450°  in  a  current  of  ammonia  show  that  they  are 
solid  solutions  of  nitrogen  in  iron,  and  not  definite 
chemical  compounds.  The  structure  of  the  products 
is  dependent  only  on  the  nitrogen  content.  The 
-phase  (a  solid  solution  of  nitrogen  in  y-iron)  lies 
etween  5*7  and  6T%  N,  corresponding  approxim¬ 
ately  with  Fe4N ;  the  lower  limit  of  the  homogeneous 
e-phase  (a  solid  solution  of  nitrogen  in  a  hexagonal 
close-packed  form  of  iron)  lies  between  7*5  and  8%  N, 
corresponding  with  Fe3N,  and  the  upper  limit  of 
attainable  concentration  (slightly  above  11%  N) 
corresponds  with  Fe2N.  It  is  possible  that  these 
coincidences  may  be  related  to  certain  concentrations 
of  valency  electrons.  The  catalytic  effect  of  iron 
in  the  Haber  process  for  combining  nitrogen  and 
hydrogen  may  be  ascribed  to  the  dissolved  nitrogen 
being  in  the  monatomic  condition. 

A.  A.  Eldridge. 

Thermal  decomposition  of  complex  cyanides 
of  iron  in  relation  to  the  catalytic  synthesis  of 
ammonia.  A.  Mittasch,  E.  ICuss,  and  O.  Emert 
(Z.  anorg.  Chem.,  1928,  170,  193—212).— When 
ammonium  ferrocyanide  is  heated  in  a  vacuum, 
decomposition  starts  at  about  110°,  ammonium 
cyanide  being  evolved  gradually  until  the  tem¬ 
perature  reaches  320°,  when  ferrous  cyanide  remains. 
It  thus  appears  that  there  are  in  the  decomposition 
stages  intermediate  between  the  ferrocyanide  and 
the  two  simple  cyanides.  On  heating  further, 
decomposition  starts  again  above  430°,  nitrogen 
being  evolved,  and  at  700°  95%  of  it  has  come  off, 
the  residue  consisting  principally  of  iron,  along  with 
iron  carbide,  carbon,  and  a  little  nitride ;  the  form¬ 
ation  of  carbide  is  favoured  by  a  low  decomposition 
temperature  and  a  short  period  of  heating.  When 
the  ferrocyanide  is  heated  in  a  current  of  hydrogen 
and  nitrogen  prepared  by  decomposing  ammonia,  the 
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course  of  the  reaction  up  to  320°  is  the  same  as  it  is 
in  a  vacuum.  At  320°,  however,  the  ferrous  cyanide 
formed  is  reduced  to  nearly  pure  iron,  with  formation 
of  ammonia,  and  methane  and  other  hydrocarbons, 
at  a  rate  which  increases  with  the  pressure.  Ferrous 
cyanide  itself  begins  to  be  reduced  by  the  mixture 
of  nitrogen  and  hydrogen  above  210°.  At  230°, 
the  carbon  and  nitrogen  of  the  cyanide  radical  are 
reduced  at  approximately  equal  speeds,  so  that 
metallic  iron  only  is  formed.  At  400°,  on  the  other 
hand,  the  nitrogen  is  reduced  much  more  rapidly 
than  the  carbon,  so  that  the  solid  residue  when  most 
of  the  nitrogen  has  been  removed  contains  iron,  iron 
carbide,  and  carbon ;  in  no  case,  at  any  temperature, 
is  carbide  unaccompanied  by  the  metal.  The  fact 
that  this  mixture  is  not  formed  at  230°  may  be 
explained  by  supposing  that  the  carbide  FeC2  is 
formed  as  an  intermediate  product,  and  at  400° 
decomposes  into  carbon  and  the  carbide  Fe3C,  whereas 
at  230"  it  is  directly  reduced.  It  also  appears  that 
metallic  iron  must  be  formed  from  the  very  start  of 
the  reduction.  The  mixture  of  carbide  and  carbon 
obtained  at  400°  is  readily  reduced  completely  by 
the  mixture  of  nitrogen  and  hydrogen,  but  if  the 
mixture  is  first  heated  in  a  vacuum  at  400°  or  500° 
for  some  time,  reduction  of  the  carbon  in  particular 
becomes  much  more  difficult.  The  decomposition 
of  the  cyanide  ICAlFe(GN)0  in  the  nitrogen-hydrogen 
mixture  at  450 — 500°  under  I  atm.  pressure  is  similar 
to  that  of  ferrous  cyanide  at  the  same  temperature, 
whilst  at  300°  and  95  atm.  there  is  complete  reduction 
to  the  metal ;  ferrous  cyanide  and  carbide-metal 
mixtures  must  thus  be  intermediate  products  here 
also.  This  cyanide  does  not  in  itself  bring  about  the 
decomposition  of  ammonia  below  400%  or  its  synthesis 
at  360°  under  95  atm.  It  is  therefore  to  be  concluded 
that  the  actual  catalyst  is  the  metallic  iron  produced 
in  the  decomposition,  and  activated  by  the  substances 
which  accompany  it.  R.  Cutkill. 

Reaction  between  monohydrated  ferric  oxide 
and  hydrogen  sulphide  at  100°.  T.  6,  Pearson 
and  P,  L.  Robinson  (J.C.S.,  1928,  814 — 823). — The 
black  product  obtained  in  this  reaction  contains  free 
sulphur  extractable  by  carbon  disulphide.  The  ratio 
of  ‘  '  sulphide  ■'  produced  to  oxide  taken  corresponds 
very  nearly  with  that  required  for  complete  com 
v ersion  into  ferric  sulphide.  The  course  of  the  reaction 
varies  considerably,  but  the  mean  composition  of 
the  product  is  as  follows  :  free  sulphur  2-44%,  iron 
disulphide,  7*83%,  ferric  sulphide,  694%,  ferrous 
sulphide,  9*76%,  unchanged  ferric  oxide,  748%, 
moisture,  1*55%.  The  ferrous  sulphide  and  disulph¬ 
ide  are  formed  by  the  decomposition  of  ferric  sulphide. 
The  free  sulphur  results  from  the  oxidation  of  the 
hydrogen  sulphide  by  oxygen  adsorbed  on  the  oxide 
surface.  H.  Ixglbson. 


Ruthenium.  F.  Krauss  (2.  angew.  them.,  * 
41,  413 — 418). — From  a  comprehensive  review 
the  literature  and  from  his  own  researches  the  auth 
concludes  that  in  the  solution  obtained  by  treats i 
ruthenium  tetroxide  with  hydrochloric  acid  the  met 
is  almost  entirely  in  the  tervalent  state  and  that  l 
evaporation  of  this  solution  and  addition  of  alki 
chlorides  C 


obtained.  The  light  yellowish-brown  or  colourless 
solution  obtained  as  the  first  stage  in  the  reduction 
of  ruthenium  trichloride  in  solution  contains  bivalent, 
and  the  blue  solution  obtained  by  more  vigorous 
reduction  univalent  ruthenium.  A.  11.  Powell. 

Application  of  the  photo-electric  cell  to  auto¬ 
matic  titrations.  R.  H.  Muller  and  H.  M. 
Partridge  find.  Eng,  Chem.,  1928,  20,  423—425), 
—A  circuit  containing  a  photo-electric  cell  and  one 
vacuum  tube  is  described.  Light  passes  through  the 
solution  being  titrated  and  falls  on  the  cell ;  the 
change  in  colour  during  the  titration  varies  the 
intensity  of  the  light  sufficiently  to  actuate  the  cell, 
and  through  the  vacuum  tube  operates  a  relay  and 
burette  release.  The  relay  contacts  may  be  reversed 
as  required,  and  by  a  proper  selection  of  indicators 
all  cases  of  acidimetry  and  alkalimetry  can  be  covered. 
Permanganate  and  dichromate  titrations  may  he 
made  by  using  wi-phenylencdiamine  as  indicator, 
and  iodometrie  titrations  are  also  possible.  Certain 
precipitation  reactions  may  also  be  followed  by  using 
reflected  light.  The  apparatus  is  well  adapted  to 
precise  determinations  of  pu  values,  and  automatic 
titrations  were  found  to  be  more  accurate  than  visual 
determinations.  D.  G.  Hewer. 

Spectroscopic  control  of  the  end-point  of 
indicators  of  the  phlhalein  and  sulph onepht halein 
groups*  P.  Rruere  (Bull.  Soc.  Chirm  blob,  1.928, 
10,  283—290). — By  spectroscopic  control  of  the 
titration  of  coloured  solutions  it  is  possible  to  obtain 
accurate  results  with  the  usual  indicators. 

G.  A.  a  Gough, 

Stable  colorimetric  standards  for  simple  and 
mixed  indicators*  P,  Bruere  (Bull.  Soc.  Chim. 
WoL,  1928,  10,  291— 293}.— Permanent  colorimetric 
standards  for  mixtures  of  indicators  such  as  methyl- 
red,  bromothy mol -blue,  and  phenol-reel  may  be  pre¬ 
pared  from  mixtures  of  (a)  potassium  and  cobalt 
dichromates  (yellow'),  { h )  cobalt  and  copper  sulphates 
(blue),  (c)  an  acetic  acid  solution  of  cobalt  chloride. 

G.  A.  C.  Gough. 

Colorimetry,  H.  Eckstein  (Chem.-Ztg,,  1928, 
52,  317). — The  suggestion  is  made  that  the  changes 
in  colour  of  many  of  the  comparison  solutions  used 
in  colorimetric  determinations  might  be  avoided 
either  by  the  use  of  suitably  coloured  stable  dyes  or 
of  coloured  glasses  as  comparison  standards  when 
such  materials  can  be  obtained.  H.  Ingleson. 

Detection  of  small  differences  in  the  hydrogen- 
ion  concentration  of  solutions.  W.  Resting  (Z. 
angew'.  Cliem.,  1.928,  41,  358 — 360) . — Malononitrilo 
reacts  with  a-naphthaquinone  in  solutions  of  pH>2*5 
with  the  formation  of  an  intensely  blue  solution,  and 
the  speed  of  the  reaction  increases  with  an  increase 
in  the  pn  value.  To  compare  the  pit  of  two  solutions, 
5  cx.  of  each  are  placed  in  two  test-tubes  and  o  drops 
of  a  0*2%  alcoholic  solution  of  malononitrile  added 
to  each,  followed  by  5  drops  of  a  0*3%  alcoholic 
solution  of  a-naphfchaquinone.  After  shaking,  the 
intensities  of  the  colours  are  compared;  differences 
of  only  0*2  in  the  pn  value  are  readily  apparent  after 
a  little  practice.  In  solutions  with  the 

addition  of  the  above  reagents  produces  a  green 
colour  and  the  test  is  no  longer  of  value ;  in  this  case 
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P-naphthaquinone  is  used  instead  of  the  a -compound 
and  the  intensities  of  the  red  colour  produced  in 
standard  and  test  are  compared.  For  solutions  with 
relatively  low  pn  values  benzoquinone  gives  more 
delicate  colour  changes  than  either  of  the  naphthol 
derivatives.  A.  R.  Powell. 

Non-gas  electrodes  for  pR  determinations. 
A.  J.  de  la  Cruz  (Philippine  Agric.,  1027,  16,  307— 
322), — An  electrode  combination  of  aluminium  and 
barium  dioxide  gave  reproducible  results  for  E.M.F. 
when  used  in  ordinary  acid -base  titrations  or  in 
buffer  solutions  containing  no  protein,  the  optimal 
range  being  pn  7 — 10,  but  not  in  determinations  of 
the  pu  value  of  sugar  juices.  The  quinhy drone 
electrode  can  be  used  for  this  purpose  for  pR  values 
up  to  10,  provided  the  E.M.F.  is  read  exactly  1  mm. 
after  addition  of  the  quinhy  dr  one. 

Chemical  Abstracts. 

New  iodoso-{iodoso-iodyl-)benzene  electrode 
and  its  application  to  the  determination  of  p0ll 
or  pn.  F.  Grossman  (Rocz.  Chem.,  1927,  7,  567— 
578) —Two  new  electrodes,  -  iodosobenzene  and  a 
mixture  of  iodoso-  and  iodyl- benzene,  are  applied  to 
the  measurement  of  'p<m  or  of  pu  between  the  limits 
l  and  13,  An  iodylbenzene  electrode  does  not 
appear  to  be  applicable  to  the  determination  of  pH. 

R.  Truszkowski. 

Differential  potentiometric  titration.  I. 
Simple  method.  II.  Refined  methods.  B. 
Cavanagh  (J.C.S.,  1928,  843 — 855,  855—872;  cf. 
A.,  1927,  1045).— The  three  methods  described  are 
applicable  to  the  titration  of  univalent  ions,  e.g., 
Ag*,  PT,  CT,  to  which  a  corresponding  reversible 
electrode  can  be  found.  All  the  methods  depend 
on  the  changes  of  the  potential  of  the  indicator 
electrode  and  not  on  particular  values  of  the  potential. 
The  first  method  is  applicable  in  eases  where  an 
absolute  uncertainty  of  the  order  of  one  fifth  or  one 
seventh  of  the  solubility  of  silver  chloride  (or  the 
corresponding  constant)  is  permissible.  A  first 
addition  of  the  reagent  is  made  and  from  the  resulting 
potential  change  an  approximate  estimate  of  the 
amount  still  required  is  obtained  by  reference  to  a 
table.  Nearly  this  amount  is  added  and  the  small 
deficiency  can  then  be  estimated  accurately  by  the 
same  means.  The  second  and  third  methods  are 
used  for  dilute  solutions  where  higher  absolute 
accuracy  is  required.  The  second  method  is  an 
extension  of  the  first  up  to  and  beyond  the  end- 
point.  The  third  method  is  independent  of  a  know¬ 
ledge  of  solubility,  the  end-point  being  deduced 
from  two  successive  potential  measurements  by 
reference  to  a  table  and  the  use  of  a  set  of  curves. 
Numerical  examples  illustrating  the  use  of  the  methods 
are  given.  H.  Ingleson. 

Colorimetric  j%  determination  [of  water]  in 
a  neutral  atmosphere.  H.  F.  Miter  and  F.  E. 
Male. — See  B.,  1928,  318, 

.  Fellenber^s  method  for  the  determination  of 
iodine.  E.  Joghmann  (Eiochem.  Z.,  1928,  194, 
4a4  460) . — F el lenberg ’ s  method  for  the  determin¬ 

ation  of  minute  amounts  of  iodine  does  not  always 
give  results  as  consistent  as  claimed. 

P,  W,  Ci/utterbuck. 


Determination  of  traces  of  iodine.  I.  J.  F. 
McClendon  (J.  Amen  Chem.  Soc.,  1928,  50,  1093 — 
1099). — The  sample,  containing  more  than  0*01  mg.  of 
iodine,  is  ashed  in  oxygen,  by  atomising  if  necessary, 
in  a  heated  silica  tube;  the  vapours  are  sucked 
through  sodium  hydroxide  solution  and  a  Cottrell 
precipitator.  To  the  former  solution  the  washings 
of  the  ash  are  added ;  after  neutralising  with  phos¬ 
phoric  acid  containing  sulphurous  acid  the  solution 
is  boiled  and  on  cooling  the  iodine  is  extracted  with 
carbon  tetrachloride.  The  latter  solution  is  examined 
in  a  micro- colorimeter.  The  limit  of  error  is  1%  on 
samples  containing  more  than  1  mg.  of  iodine  and 
5%  on  samples  containing  less  than  this. 

S.  K.  Tweedy. 

Testing  for  iodine  in  potable  waters.  P. 
Draws,— gee  B.,  1928,  350. 

Determination  of  fluorine  in  zinc  blende,  L. 
Fresenitts,  K.  Schroder,  and  M.  Frohmes. — See 
B.,  1928,  302. 

Determination  of  dissolved  oxygen  in  water* 
V.  G.  Anderson  and  J.  R.  Dickson. — See  B.,  1928, 
390. 

Determination  of  sulphuric  acid  by  the  benz¬ 
idine  method.  0.  Nydegger  (Chem.-Ztg.,  1928, 
52,  318—319;  cf.  A.,  1907,  ii,  196).— The  chief 
sources  of  error  in  the  method  arise  from  the  relatively 
large  solubility  of  benzidine  sulphate  in  water  and 
from  the  adsorption  of  benzidine  hydrochloride  by 
the  precipitated  sulphate.  Experimental  details  of 
the  method  are  given.  Results  obtained  are  accurate, 
duplicate  determinations  agreeing  to  within  0*5% 
absolute.  The  presence  of  moderate  amounts  of 
other  salts  and  acids  is  without  influence  on  the 
accuracy  of  the  determinations.  H.  Ingleson, 

Examination  of  sulphuric  acid  for  selenium, 
R.  C.  Wells.— See  B.,  1928,  332. 

Changes  in  the  titre  of  thiosulphate  solutions* 
&  Mayr  and  E,  Kerschbatjm  (Z.  anal.  Chem.,  1928, 
73,  321— 352).— Although  carbon  dioxide  decom¬ 
poses  thiosulphate  solutions  with  the  deposition  of 
colloidal  sulphur  and  with  the  production  of  traces 
of  hydrogen  sulphide,  this  action  has  very  little  to 
do  with  the  changes  in  the  titre  that  take  place 
during  storage  of  thiosulphate  solutions.  Oxygen 
alone  and  exposure  to  direct  sunlight  have  no  action 
when  the  solution  is  kept  in  glass  vessels,  but  photo¬ 
chemical  decomposition  takes  place  rapidly  in  quartz 
vessels.  The  principal  cause  of  the  instability  of 
thiosulphate  solutions  is  the  presence  of  bacteria,  of 
which  there  are  three  active  kinds.  The  first  type 
causes  decomposition  as  follows  ;  2Na2S203+H20+ 
0=Na2S408+2Na0H ;  the  second,  according  to  the 
equations  Na2S203=Na2S03~rS  and  Na2S03+0  = 
Na2S04,  and  the  third,  according  to  the  first  equation 
and  to  S + 30  +H20  =H2S04  The  presence  of 
copper  accelerates  decomposition  only  when  bacteria 
arc  also  present.  The  protective  action  of  alkalinity 
is  ascribed  to  the  restraining  effect  of  alkalis  on  the 
growth  of  bacteria ;  a  pR  value  of  9 — 10  affords  the 
greatest  protection .  Practically  complete  sterility  may 
be  produced  by  the  addition  to  thiosulphate  solutions 
of  1  vol-%  of  amyl  alcohol,  A.  R.  Powell. 
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Apparatus  for  micro-analytical  determination 
of  [ammoniacalj  nitrogen.  H.  Leopold  (Chem.- 
Ztg.,  1928,  31,  309) —A  round-bottomed  distillation 
flask,  150—200  c.e,  capacity,  carries  a  dropping 
funnel  (containing  30%  sodium  hydroxide  solution) 
and  an  inclined  spray  trap.  The  latter  is  connected 
with  a  bent  tube,  the  vertical  portion  of  which  is 
enclosed  by  a  condenser  and  dips  into  4—6  o.c.  of 
0 - 0 1 43 AT -hydrochloric  acid.  0*002 — 0*005  g.  of  the 
substance  is  used ;  the  distillation  is  carried  on  for 
20  min.,  the  delivery  tube  raised  above  the  acid, 
the  boiling  continued  for  5  min.  longer,  and  the 
excess  of  acid  titrated  with  0*01 43iY - sodiu m  hydroxide 
solution.  D.  Woodeoffe. 

Hypophosphoric  acid,  W,  D.  Treadwell  and 
G.  Schwarzenbach  (Helv.  Chini.  Acta,  1928,  11, 
405 — 41 G). — An  electrometric  precipitation  method 
ior  the  analysis  of  hypophosphoric  acid  is  based  on 
the  very  slight  solubility  of  the  uranous  salt.  Electro¬ 
metric  neutralisation  curves  with  sodium  hydroxide 
indicate  the  successive  formation  of  disodium  di- 
lxydrogen  hypophosphate,  trisodium  monohydrogen 
hypophosphate,  and  normal  sodium  hypophosphate, 
and  give  values  for  the  dissociation  constants  of  the 
acid  of  (J>10^),  I0~2  81,  10-~72fi  i0-io ‘02 ^ 

F.  J.  Wilkins. 

Determination  of  small  amounts  of  carbon 
monoxide  in  air.  G.  1L  Edell. — Sec  B.,  1928,  365. 

Determination,  of  carbon  monoxide  in  mines. 
G.  S.  McCaa  and  J.  A.  Davis  (U.S.  Bureau  Mines 
Giro.,  1928,  No.  6057,  o  pp.). — The  gas,  previously 
passed  over  activated  charcoal,  is  passed  through  a 
small  glass  tube  containing  granulated  pumice  satur¬ 
ated  with  a  mixture  of  iodine  and  fuming  sulphuric 
acid  {“  hoolamite  ”).  The  liberated  iodine  is  deter¬ 
mined  eolorimet ideally,  the  standards  being  contained 
in  a  tube  as  part  of  the  apparatus, 

Chemical  Abstracts. 

Determination  of  free  alkali  in  hyp  oh  elite 
solutions.  E.  Rupp  and  F.  Lewy. — See  B.,  1928, 
365. 

Rapid  determination  of  zinc.  G.  Spactx  and  J, 
Dick  (Z.  anal.  Chem,,  1928,  73,  356— 359).— Addition 
of  pyridine  and  ammonium  thiocyanate  to  neutral 
solutions  of  zinc  salts  produces  quantitative  pre¬ 
cipitation  of  white,  crystalline  Zn(SCN)„,2C6H5N, 
which  contains  19*25%  Zn.  The  details  of  pre¬ 
cipitating,  washing,  and  drying  the  compound  are 
similar  to  those  described  for  the  precipitation  of 
cadmium  by  the  same  reagents  (cf,  this  vol.,  499). 

A.  R.  Powell. 

Nephelometric  determination  of  small  quanti¬ 
ties  of  lead  in  presence  of  zinc  by  means  of 
potassium  chromate.  L,  8.  van  dee  Vlttgt  — 
See  B,,  1928,  330. 

Detection  and  colorimetric  determination  of 
aluminium.  I.  M,  Kolthoff  (J.  Amer.  Pharm, 
Assoc.,  1928,  17,  360 — 361). — -For  the  detection  and 
determination  of  traces  of  aluminium  (0*5—0*62  rag. 
per  litre),  1:2:5:  S-tetrahydroxyanthraquinone  in 
presence  of  a  buffer  solution  is  employed.  Most 
metals  are  without  influence  on  the  reaction. 

E.  H.  Sharples. 


Determination  of  iron  and  sulphur  in  sulphides 
of  iron.  P.  L.  Robinson,  L.  A.  Sayce,  and  J. 
Stevenson  (J.C.S.,  1928,  813— 814)— The  method 
of  analysis  of  iron  sulphide  (Weyman,  B.,  1920, 
219a)  in  which  the  solid  is  treated  with  warm  aqueous 
copper  sulphate,  iron  being  determined  in  the  filtrate 
and  sulphur  indirectly  determined  by  dissolving  the 
residue  in  nitric  acid  and  precipitating  the  copper 
electrolytically,  gives  veryr  untrustworthy  results, 
especially  in  the  presence  of  even  small  quantities  of 
free  acid.  H.  Ingleson. 

Colorimetric  determination  of  iron  in  water. 
P.  Lehmann  and  A,  Reuss. — See  B.,  1928,  390. 

Detection  of  cobalt  in  steel.  J,  Mom. — See  B,, 
1928,  SOL 

Gravimetric  determination  of  titanium  in  iron 
alloys.  J.  CiocmNA. — See  B.,  1928,  SOL 

Determination  of  antimony  in  bronze,  brass, 
and  similar  alloys.  S.  A.  Tschernichof. — See  B., 
1928,  371. 

Analytical  chemistry  of  tantalum,  niobium, 
and  their  mineral  associates.  X.  Separation  of 
silica  from  earth  acids,  XI.  Precipitation  of 
titanium  by  tannin.  W.  R.  Sohoeller  and  A.  R. 
Powell  (Analyst,  1928,  53,  258 — 267). — X.  Volatil¬ 
isation  of  the  fluorides  of  tantalum  and  niobium  is 
discussed  and  a  method  of  separation  of  small 
quantities  of  silica  from  much  earth  acid  by  a  reagent 
other  than  hydrofluoric  acid  is  given,  which  involves 
the  use  of  an  acid  flux.  The  mixed  oxides  are  fused 
with  potassium  hydrogen  sulphate,  the  cooled  mass 
is  digested  with  oxalic  or  tartaric  acid,  the  solution 
(containing  nearly  the  whole  of  the  earth  acids) 
filtered,  and  the  residue  (more  or  less  pure  silica) 
washed  with  hot  'water,  ignited,  and  weighed.  It  is 
then  evaporated  with  hydrofluoric  acid  and  sulphuric 
acid  and  again  ignited  and  weighed.  The  small 
residue  is  once  more  fused  with  hydrogen  sulphate, 
the  mass  dissolved  in  the  organic  solvent,  and  the 
solution  added  to  the  first  filtrate. 

XI.  Titanium  may  be  quantitatively  precipitated 
by  tannin  from  oxalic  or  tartaric  acid  solution  if  the 
solution  be  neutralised  and  boiled  with  excess  of 
tannin.  Tantalum  cannot  be  separated  from  niobium 
in  the  presence  of  more  than  an  insignificant  amount 
of  titanium,  fie.,  1%  of  the  tantalie  oxide  to  be  deter¬ 
mined,  as  a  discoloration  of  the  yellow*  tantalum 
precipitate  occurs.  Thus  the  method  may  usually 
be  used  for  tantalites,  but  in  most  columbites  titania 
must  first  be  separated  from  the  earth  acids. 

D,  G.  Hewer. 

[Analysis  of  platinum  ores.]  S.  F.  Shjemt- 
schushni  and  others. — See  B.,  1928,  302. 

Micro -analytical  filtration.  G.  Font£s  and  L. 
Tihvolle  (Bull.  Soc.  Cliim.  biol.,  1.928,  10,  495™— 
506). — An  apparatus  for  this  operation,  based  on 
that  of  Pregl,  is  described  and  its  application  to 
modified  determinations  of  potassium  and  sodium  is 
detailed.  G.  A.  C.  Gough. 

Platinum-tungsten  welding.  J.  H.  Hibben 
(J.  Amer.  Chem.  Soc.,  1928,  50,  1118). — The  tungsten 
is  cleaned  with  sodium  nitrite  and  several  coats  of 
platinum  are  burned  into  it  from  a  solution  of  lavender 
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oil  and  platinic  chloride.  It  is  then  rapidly  welded 
in  an  oxygen  flame  to  platinum  coated  with  borax. 
If  cleaned  tungsten  is  covered  with  borax,  heated, 
and  plunged  into  molten  gold,  it  may  then  easily  be 
welded  to  gold.  Gold  is  an  excellent  flux  for  platinum 
welding.  S.  K.  Tweedy. 

Electrolytic  gas  apparatus.  It.  Hand  (Z. 
physikal.  cliem.  Unterr.,  1927,  40,  305;  Cliem. 
Zentr.,  1928,  i,  285). — A  demonstration  apparatus  is 
described.  A.  A.  Eldridge. 

Apparatus  for  the  determination  of  gas 
densities,  M.  Nikiel  (Metan,  1925,  9,  203 — 210; 
Cliem.  Zentr.,  1928,  i,  227 — 228). — The  density  of  a 
gas  is  compared  with  that  of  air  by  a  determination 
of  the  time  taken  for  a  liquid  to  flow  out  of  a  vessel 
attached  to  a  gas  supply,  and  then  opened  to  the  air. 
The  apparatus  is  described  and  figured. 

A.  A,  Eldridge. 

Registering  photo  densitometer,  E,  A.  Har¬ 
rington  (J.  Opt.  Soc,  Amer.,  1928,  16,  211 — 222). — 
A  direct-reading,  self-recording  densitometer  with 
single  thermo-couple  and  low-resistance  D* Arson val 
galvanometer,  which  can  be  used  for  measuring  the 
relative  opacities  of  photographic  images  of  line 
spectra  and  powder  photographs,  is  described. 
Quick  action  and  small  lag  result  from  the  small 
heat  capacity  of  the  thermo-couple  and  special 
arrangement  of  the  galvanometer.  Applications  to 
X-ray  work  and  ordinary  spectroscopy  are  discussed. 

(I  J.  Smithells. 

Colour  glass  standardisation.  D.  R.  Judd 
and  G.  K.  Walker  (Oil  and  Fat  Ind.,  1928,  5,  18— 
26). — A  large  number  of  red  Lovibond  glasses  for 
grading  vegetable  oils  were  compared  with  a  standard 
glass  and  graded  by  means  of  a  Martens  photometer. 
The  engraved  numerals  w?ere  found  to  be  only  an 
approximate  index  of  colour,  previous  findings  as  to 
inaccuracies  in  the  region  7*0 — 8*0  being  confirmed 
(samples  engraved  7-8  covering  a  range  of  T1  red 
units).  Results  indicated  that  the  Priest  and  Gibson 
scale  departed  by  about  0*1  from  the  average  Lovibond 
red  glass  of  the  order  7*0 — 8*0  used  in  the  United 
States.  A.  Cousen. 

Spectrocomparator.  F.  Stanley  (J,  Opt.  Soc. 
Amer.,  1928,  16,  208 — 210). — A  comparator,  which 
enables  two  spectra  taken  on  different  scales  to  be 
compared  directly,  is  described.  The  optical  system 
is  arranged  to  give  different  magnifications  in  the 
two  fields,  and  the  eyepiece  carries  a  micrometer, 

G.  J.  Smithells. 

Selenium  cell,  R.  E.  Martin  (J.  Opt.  Soc. 
Amer.,  1928,  16,  279 — 281). — A  cell  in  which  the 
selenium  is  in  the  form  of  a  cylinder,  and  a  method 
for  making  the  latter  by  pouring  viscous  selenium 
are  described.  "  ~  ~  C.  W.  Gibby. 

Spectroscopic  demonstrator  for  the  exhibition 
of  emission,  continuons,  and  absorption  spectra. 
II.  T.  Stetson  and  H.  W.  Geromanos  (J.  Opt.  Soc. 
Amen,  1928,  16,  293—294). — The  continuous  spec¬ 
trum  is  produced  by  an  incandescence  electric  lamp 
supported  1  ft.  from  a  direct-vision  spectroscope. 
The  interposition  of  a  sodium  flame  gives  rise  to  an 
absorption  spectrum,  and  the  latter  flame  alone  to 
the  two  sodium  lines.  0,  W.  Gibby. 


Light  filters  for  the  isolation  of  narrow  spectral 
regions.  L.  A.  Jones  (J.  Opt.  Soc.  Amer,,  1928, 
16,  259 — 271). — Spectral  absorption  curves  arc  shown 
for  distilled  vrater,  for  aqueous  solutions  of  copper 
sulphate  and  of  nickel  sulphate,  for  Corning  glasses 
G  9S6A,  G  586,  and  G-  980A,  and  for  Wratten  filters 
88 A,  25,  81,  and  49  and  combinations  thereof. 

C.  W.  Gibby. 

Refracto-dispersometer.  G.  Curve neau  and 
Yaurabourg  (Bull,  Soc.  chim.,  1928,  [iv],  43,  374 — 
384). — A  simple  adaptation  of  the  Fery  refractometer 
to  the  measurement  of  dispersion  is  described.  Two 
lines  in  the  spectrum  of  the  mercury  vapour  lamp 
are  employed,  and  a  disc  attached  to  the  eyepiece 
tube  can  be  rotated  so  that  suitable  screens  can  he 
brought  into  the  eyepiece  in  turn,  and  only  mono¬ 
chromatic  light  of  the  desired  reave -length  trans¬ 
mitted.  The  relation  between  the  true  index  of 
refraction  nx  and  the  apparent  index  (the  scale 
reading)  is  given  by  nK—Cnk  — D,  and  the  method  of 
deriving  the  constants  C  and  L)  is  given,  whence  the 
dispersion,  An=ftA  ?i*#l  is  determined. 

W.  A.  Richardson. 

Chamber  for  the  study  of  ions  and  electrons 
in  gases.  L.  R.  Loeb  and  A,  M.  Cravat h  (J.  Opt. 
Soc.  Amer.,  1928,  16,  191—198). — A  detailed  descrip¬ 
tion  is  given  of  a  metal  ionisation  chamber  suitable 
for  use  in  research  on  the  mobilities  and  saturation 
currents  of  ions  and  electrons  in  gases.  The  apparatus 
lias  been  employed  successfully  with  hydrogen 
sulphide.  C.  J.  Smithells. 

Devices  for  increasing  accuracy  in  weighing. 
F.  C.  Guthrie  (Nature,  1928.,  121,  745 — 746). — The 
rider  is  in  contact  with  the  beam  of  the  balance  at 
one  point  only,  and  is  moved,  if  possible,  without 
raising  the  beam  knife-edge;  otherwise,  the  mean 
of  several  zero  observations,  the  knife-edge  being 
raised  between  each  pair,  is  taken.  Swinging  is  set¬ 
up  by  a  puff  of  air  through  a  glass  tube  bent  under 
the  pan  from  an  external  bulb.  A.  A.  Eldridge. 

Laboratory  thermostat.  M.  Coppola  (Annali 
Chim.  AppL,  1928,  18,  97—98). — A  convenient  form 
of  insulated,  electrically  heated  thermostat  with  pulley- 
driven  stirring  gear  is  described,  T.  H.  Pope, 

Micro-calorimeter.  S.  G.  Lipsett,  F,  M.  G, 
Johnson,  and  O.  Maass  (J.  Amer.  Cliem.  Soc.,  1928, 
50,  1030— 1033) . — The  construction  of  an  adiabatic 
platinum  micro-calorimeter  on  the  lines  of  the  large 
calorimeter  previously  used  (A.,  1927,  520),  and  having 
a  thermal  capacity  of  1  g.-cah,  is  described.  With 
its  aid  heats  of  dissolution  in  4  c.c.  of  solvent  may 
be  determined.  S.  K.  Tweedy. 

Simplified  manometer  for  vacuum  distill¬ 
ations,  G.  R,  Heisiq  (Ind,  Eng,  Cliem.,  1928,  20, 
382 — 383). — The  Pyrex  glass  manometer  is  so  con¬ 
structed  that  the  long  (150  mm.)  capillary  tubing 
arm  dips  into  a  mercury  pool  (the  mercury  of  which 
rises  only  about  0-5  mm.  when  the  whole  tube  is 
emptied  into  it)  on  the  other  side  of  which  the  short 
arm  (50  mm.)  rises,  bent  at  right  angles  at  the  top 
and  tapering,  for  attachment  to  the  distilling  system. 
The  manometer  is  read  directly  by  means  of  a  scale 
behind  the  long  arm;  any  distillate  coming  over 
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will  enter  the  largo  chamber  and  not  interfere  with 
the  reading,  and  no  stopcock  is  necessary  for  attach¬ 
ment,  The  maximum  error,  which  would  be  at  very 
low  pressure,  is  0-5  mm.  D.  G.  Hewer . 

Glass  manometer.  F.  Daniels  (J.  Amor.  Chem. 
Soc.j  1928,  50,  1 115—1 117). — The  gas  pressure  is 
measured,  with  an  accuracy  of  about  0*2  mm.,  by 
balancing  if  against  a  known  air  pressure  through  a 
glass  diaphragm,  the  point  of  balance  being  deter¬ 
mined  electrically.  The  device,  which  is  totally 
enclosed  in  glass,  is  claimed  to  be  more  trustworthy 
and  easier  to  construct  than  previous,  similar,  devices. 

S.  K.  Tweedy. 

Laboratory  evaporator.  P.  Oertbl  (Chem.-Ztg., 
1928,  52,  302). — A  steam -heated  evaporating  bath 
is  described  which  may  be  worked  at  pressures  from 
about  0*2  to  0*5  atm.  The  mean  temperature  is  8tr 
and  the  maximum  95°,  so  that  spurting  or  overheating 
of  the  material  is  avoided.  The  apparatus  is  so 
designed  that  little  corrosion  takes  place  and  that 
the  solution  which  is  being  evaporated  cannot  be 
contaminated  with  products  of  the  corrosion  of  the 
bath.  "  H.  F.  Gillbe. 

Micro-fractionating;  column  for  analytical 
purposes.  G.  M.  Cooper  and  E.  ¥.  Fasce  (Inch 
Eng.  Cliein.,  1928,  20,  420— 421).— The  active  part 
of  the  column  consists  of  a  Pyrex  tube  36x0-7  cm., 
constricted  by  projections,  and  vacuum -jacketed,  the 
jacket  being  maintained  electrically  at  20°  below  the 
b.  p.  of  the  material  inside,  and  a  condenser  returns 
reflux  to  the  column.  The  Fisher  organic  ther¬ 
mometer  indicates  the  temperature  of  the  vapour 
product,  which,  when  condensed,  drops  into  a  5-e.e. 
water- jacketed  burette.  Permanent  gases  escape  by 
a  side-tube.  The  material  remaining  in  the  column 
after  distillation  is  about  0*4  c.c.  and  the  time  required 
for  fractionating  a  10  c.c.  sample  is  between  30  and 
90  min.  D.  G.  Hewer. 

Clamp  for  rubber  tubing.  H.  W.  Batchelor 
(Ind.  Eng.  Ghent.,  1928,  20,  366), — Rubber  tubing  is 
secured  to  glass  tubing  by  a  short  glass  tube  of  slightly 
larger  diameter  slipped  over  the  rubber  and  then 
worked  back  over  the  junction  by  stretching  the 
rubber  tube.  With  slight  modification  a  mercury 
seal  may  be  arranged.  C.  Irwin. 

Constant- volume  pyknometer.  H.  Y.  Ells¬ 
worth  (Min.  Mag,  1928,^21,  431-435).— The  pyk¬ 
nometer  of  10  c.c.  capacity  is  made  of  silica-glass, 
thus  possessing  several  advantages  over  one  made 
of  ordinary  glass.  The  stopper ’Is  perforated  by  a 
capillary  and  is  continued  into  a  graduated  side- 
tube,  which  dips  under  water  while  the  apparatus  is 
cooling.  The  volume  of  the  contained  water  to  the 
graduations  on  the  side-tube  can  be  readily  and 
accurately  determined  to  0*0002  c.c. 

L.  J.  Spencer. 


Measuring  bomb  for  very  volatile  substances, 
K.  H.  Slotta  (Chem.-Ztg,  1928,  52,  291). — An 
apparatus  suitable  for  the  storage  and  delivery  of 
small  measured  amounts  of  substances  such  as 
hydrogen  cyanide,  carbonyl  chloride,  methyl  bromide, 
etc.  is  described.  H.  Ingleson. 

Sapid  ashing  furnace.  A.  Hornet  (Chem.-Ztg., 
1928,  52,  319). — In  this  apparatus,  in  which  four 
ash  determinations  can  be  made  simultaneously,  the 
design  brings  about  an  intimate  contact  of  air  with 
the  substance  treated  and  renders  stirring  or  addition 
of  oxidising  agents  unnecessary.  H,  Ingleson. 

Steam  still  for  volatile  acids.  D,  H.  Cameron. 
—See  B.,  1928,  287. 

Drying  vessel.  A.  Opte  (Chem.  Fabr.,  1928, 
241). — A  vacuum-tight  drying  vessel  capable  of  being 
weighed  consists  of  a  cap  making  an  external  joint 
on  to  the  vessel,  the  vessel  itself,  an  upright  cylinder, 
and  top  and  bottom  gas  connexions,  the  latter  forming 
a  spiral  on  which  the  vessel  rests.  The  vessel  is 
particularly  intended  for  bulky  hygroscopic  substances 
and  is  adapted  for  use  in  a  heating  bath. 

C.  Irwin. 

Electromagnetic  vacuum  cut-off.  J.  H.  Hie- 
ben  (J.  Amer.  Chem.  Soc.,  192S,  50,  1117—1118).— 
A  piece  of  soft  iron  enclosed  in  glass  is  suspended  by 
means  of  a  solenoid  at  the  top  of  the  sealed  limb 
of  a  U-tube  containing  mercury.  Interruption  of  the 
current  causes  the  iron  to  fall ;  the  mercury  level  in 
the  other  limb  then  rises  and  seals  the  vacuum  lead 
from  the  apparatus.  S.  K.  Tweedy. 

Apparatus  for  catalytic  reduction,  R.  Adams 
and  V.  Voorhees  (Org.  Syntheses,  1928,  8,  10 — 16). — 
The  apparatus,  which  is  fully  described,  is  suitable 
for  catalytic  reductions  with  hydrogen  at  2 — 3  atm., 
the  reaction  vessel  being  continuously  shaken. 

A.  A.  Elpridge. 

Danger  of  mercury  vapour.  W.  Kroner. — 
See  B.,  1928,  350. 

Nomography.  II.  O.  Liesche  (Chem.  Fabr., 
1928,  228 — 230,  241 — 243  ;  cf.  this  vol.,  501). — The 
construction  of  charts  for  the  reading  of  analytical 
results  of  the  type  corresponding  with  the  relation 
y—f(x)  is  developed.  In  the  determination  of  barium 
sulphate  by  sedimentation  the  original  curve  is 
parabolic.  If  the  relation  is  linear  as  in  the  iodo- 
metric  determination  of  antimony,  sulphites,  etc.  the 
chart  takes  the  form  of  two  scales  at  an  angle.  A 
more  complicated  linear  relationship  is  found  in  the 
conversion  of  wt.-%  into  at,-%  in  alloys,  e.g.,  of 
magnesium  copper.  The  direct  const  ruction  method 
cannot  be  used  directly  for  non-linear  relationships, 
but  by  breaking  up  the  equation  it  may  be  partly 
applied.  The  method  may  be  equally  applied  to 
empirical  data  as  in  the  distillation  of  a  mixture  of 
water  and  benzene.  0.  Irwin. 
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Geochemistry. 


Measurements  of  the  ozone  in  the  higher 
atmosphere  during  1927,  EL  Buisson  (Compt. 
rend,,  1928,  186,  1 229— 1 230)  —The  ozone  content 
of  the  higher  atmosphere  was  determined  from  the 
absorption  of  rays  of  several  wave-lengths  for  different 
heights  of  the  sun,  expressed  as  a  function  of  the 
thickness  of  air  traversed,  and  from  the  absorption 
coefficients  of  ozone  for  these  wave-lengths.  Expressed 
in  mm.  of  pure  ozone  directly  overhead  at  midday 
under  normal  conditions  of  temperature  and  pressure, 
it  varies  from  4  in  spring  to  2  in  autumn,  with  minor 
irregular  variations  depending  (in  an  inverse  sense) 
on  the  atmospheric  pressure.  The  results  confirm 
those  of  Dobson  and  Harrison  (A.,  1926,  140,  498) 
and  others,  J.  Grant. 

Composition  of  the  thermal  waters  from 
Bareges.  R-.  Massy  and  P.  Cazaux  (J.  Pliarm. 
Chiin.,  1928,  [viii],  7,  340 — 345). — The  hydrogen 
sulphide,  total  sulphur,  and  temperature  of  eighteen 
of  these  waters  have  been  determined.  The  results 
do  not  agree  with  those  obtained  by  Rob  me  and 
Dejussieu  (this  voh,  267)  and  the  reasons  for  the 
differences  are  discussed.  E.  EL  Sharples. 

Sulphate  :  chloride  ratio  of  the  waters  of  the 
North  Pacific.  T.  G.  Thompson,  J.  W.  Lang,  and 
L.  Anderson  (Pub.  Puget  Sound  Biol.  Sta.,  1927,  5, 
277—292). — The  ratio  was  constant  at  0*1396  for 
samples  from  the  coasts  of  Alaska  and  Washington, 
from  Puget  Sound  and  Gray's  Harbour, 

Chemical  Abstracts. 

Occurrence  of  iodine  in  nature.  XII.  Geo- 
chemistry  of  iodine.  III.  Atmophile  character 
of  iodine.  T.  von  Fbllenrbrg  (Bioehem.  Z.,  1928, 
193,  384—389;  cL  A.,  1926,  1022;  1927,  955).— 
Gases  escaping  from  various  mineral  springs  are  shown 
to  contain  iodine  in  spite  of  the  alkaline  nature  of 
the  fluid  from  which  they  escape.  The  iodine  content 
runs  parallel  with  the  chlorine,  bromine,  and  ammon¬ 
ium  contents.  The  springs  from  which  most  gas 
escapes  are  richest  in  iodine,  and  it  appears  that 
their  content  of  iodine  is  derived  for  the  most  part 
from  the  volcanic  gases  as  they  escape. 

P.  W.  Olutteebttck. 

Physical  factors  on  the  sandy  beach.  II. 
Chemical  changes  :  carbon  dioxide  concen¬ 
tration  and  sulphides.  J.  R,  Bruce  (J.  Marine 
Biol.  Assoc,,  1928,  15,  553 — 565) . — The  observations 
were  made  at  Port  Erin  from  1923  to  1927.  The 
gaseous  exchanges  of  animals  and  plants  cause  changes 
in  the  pK  of  the  interstitial  waters  of  the  beach,  but 
the  calcareous  matter  present  in  the  sand  acts  as  an 
alkali  reserve  preventing  undue  rise  in  acidity  and 
widening  the  potential  range  of  carbon  assimilation 
by  surface  flora.  The  black  layer  observed  at  varying 
depths  below  the  surface  of  the  sandy  beach  is 
associated  with  the  decay  of  organic  matter  under 
conditions  of  stagnation  and  oxygen  deficiency  brought 
about  either  through  gross  obstruction  or  through  the 
fineness  of  grade  of  the  sand.  Since  moist  ferrous 
sulphide  to  which  the  layer  owes  its  dark  colour 
oxidises  very  rapidly  on  exposure  to  the  air,  a  special 
uk  ionic  trie  method  was  devised  for  its  examination* 


The  following  scheme  is  suggested  as  representing 
the  sulphur  cycle  in  the  sea-bed  and  in  the  sandy 
beach  :  S  RSOa  RS04+ organic  matter  — — 

RS  H*S  - S  and  simultaneously  H2S+ 

Fe203,?iH20  — >  FeS+jObr,S3  — — -  Fe203piH20+S. 

H.  Inoleson. 

X-Ray  study  of  fluoride  micas,  C.  Maxjotjin 
and  L.  Grader  (Compt.  rend.,  1928,  186,  1 1  Si¬ 
ll  33 ;  cL  this  voh,  463). — Fluorine  atoms  may  replace 
oxygen  atoms  in  the  crystal  lattice  of  micas,  the  sum 
of  the  two  sets  of  electronegative  atoms  always  being 
12.  TJd.s  involves  the  loss  of  a  positive  and  a  negative 
elementary  charge  due  to  the  departure  of  a  hydrogen 
atom  if  the  fluorine  replaces  a  hydroxyl  group,  and 
explains  the  low  hydrogen  content  of  the  fluoride 
micas.  The  analogy  between  oxygen  and  fluorine  in 
geochemistry  h  discussed,  J.  Grant. 

Composition  of  basaltic  lavas  of  Indo-China. 
A.  Lacroix  (Compt,  rend.,  1928,  186,  985—991 ;  eL 
this  voh,  207). — The  composition  of  these  lavas  is  of 
importance  since  a  fertile  “  red  earth  ”  is  produced 
as  the  result  of  their  decomposition.  In  general, 
they  fall  into  a  series  ranging  from  those  containing 
up  to  8*7%  of  free  silica  (a-basalts)  to  those  in  which 
there  is  a  deficit  of  silica  sufficient  to  cause  the 
appearance  of  nepheline  ((3-basalts).  In  the  former, 
the  pyroxene  is  an  augite  containing  a  relatively 
large  amount  of  magnesium  (pigeonitc),  and  having 
a  very  small  or  zero  angle  between  the  optical  axes, 
whilst  in  the  latter  the  augite  is  titaniferous.  The 
p- basalts  predominate  and  are  rich  in  olivine.  They 
fall  into  two  groups  in  which  the  silica  deficit  affects 
only  the  bivalent  metals  and  the  mode  of  combination 
of  the  alkali  metals,  respectively  The  basalts  are 
poor  in  coloured  minerals,  and  bronzite  is  rare,  but 
ilmenite  is  abundant.  The  structure  is  doleritic  with 
a  variable  grain,  which  is  sometimes  truly  holo- 
crystalline.  Glomeroporphyrie  associations  of  pheno- 
crystals  of  olivine  augite  and  bronzite  were  also 
observed.  The  analyses  show  that  the  volcanic 
glasses  are  poorer  in  ferric  iron  than  the  crystalline 
lavas  derived  from  them.  J,  Grant. 

Crystalline  carnotite  from  Utah,  F.  L.  Hess 
and  W.  F.  Fgsiiao  (Proc.  U.S.  Nat.  Mus,,  1927,  71, 
Art.  21,  1—6),— The  specimen  contained  UOs  65*62, 
V205  21*12,  AL03  0*10,  Fe203  0*04,  Ca()  0*64,  MgO 
0*22,  K20  9*58,  Nao0  0*35,  H20  1*35,  CuO,  PbO, 
and  P205  traces,  insol.  0*32,  total  99*40%,  correspond¬ 
ing  with  the  formula  K2O>2UO3iVaO6,0-67H2O ; 
2  V  50 ±2°,  nB  2*06—2*04,  Uy  2*08—2*06.  The 
radium  :  uranium  ratio  is  discussed. 

Chemical  Abstracts. 

Composition  of  chevkinite.  L.  E.  Kaufman 
(Bull.  Acad,  Sci.  Russ.,  1924,  18,  315— 320).— The 
composition  of  chevkinite  corresponds  with  the  formula 
0*5(H.K,Na)2O,2(Fe,Oa,^i)O32(La,CeJFe)2O3, 

.  '  0(Si,Ti)Ot. 

Chemical  Abstracts. 

Bauxite.  T,  V.  M.  Bao  (Min.  Mag,,  1928,  21, 
407— 430).— Detailed  analyses  are  given  of  “  later- 
lies  from  India,  British  Guiana,  Gold  Coast,  etc. 
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BRITISH  CHEMICAL  ABSTRACTS.— A . 


The  material  consists  of  a  mixture  of  minerals  result¬ 
ing  from  the  decomposition  of  rocks,  the  principal 
constituent  being  bauxite.  It  is  concluded  that 
bauxite  is  a  definite  mineral  species  with  the  formula 
A1>Q3,2H20,  Experiments  were  made  of  the  action 
on  granulated  basalt  of  dilute  solutions  of  sodium 
carbonate  at  30—50°  during  several  months.  Analyses 
of  the  partly  decomposed  products  show  a  decrease 
in  silica  and  an  increase  in  alumina,  and  it  is  con¬ 
cluded  that  bauxite  has  been  formed  by  such  action, 

L.  J.  Spencer, 

Potarite,  a  new  mineral  from  British  Guiana. 
L.  J.  Spencer  (Min.  Mag.,  1928,  21,  397 — 106). — 
The  palladium  mereuride  described  by  Harrison  (A., 
1925,  ii,  592,  593)  has  been  found  very  sparingly  as 
small  nuggets  and  grains  in  the  diamond -washings 
on  the  Potaro  river.  It  is  silver- white  and  brittle, 
and  shows  a  crystalline  structure  with  the  form  of 
cubic  octahedra.  The  mineral  has  the  composition 
PdHg,  and  it  has  since  been  named  potarite.  The 
supposed  hexagonal  modification  of  palladium,  “  alio- 
palladium,”  is  perhaps  potarite  or  simply  the  cubic 
modification  of  palladium.  L.  J.  Spencer. 

Radium  and  thorium  content  of  volcanic  rocks 
of  the  Hegau.  H.  Led  ere  r  (Ber.  naturforseh.  Ges. 
Freiburg  i.  Br.,  1927,  27,  Mo.  2,  20  pp. ;  Chem. 
Zentr.,  1927,  ii,  2273).— The  rocks  of  the  Hegau  may 
be  classified  in  three  groups;  phonolite,  basalt,  and 
tufa,  having  a  radium  ( X  1G~12)  and  thorium  ( X  10~5) 
content  as  follows  :  8-03— 4*1,  6*18 ;  2*33— 1*01,  0*57  ; 
1*05 — 0,  1*01  g.  per  g.  A.  A.  Eldridge. 

Radium  and  thorium  content  of  phonolite  of 
the  Kaiserstuhl.  W.  Seith  (Ber.  naturforseh.  Ges. 
Freiburg  i.  Br.,  1927,  27,  Mo.  2,  4  pp, ;  Chora.  Zentr,, 

1927,  ii,  2273). — Phonolite  and  tephrito  of  the  Kaiser- 

stuhl  contain,  respectively,  4-83  and  C-62  x  10”12  g. 
per  g.  of  radium,  and  4*25  and  4-33  X  10~5  g.  per  g.  of 
thorium,  corresponding  with  a  uranium  content  of 
1*55 — 2T0X  10~5  g.  per  g.  A.  A.  Eldridge. 

Fresh-water  lime-manganese  rocks  and  lime- 
magnesia  fresh-waters.  H.  Klahn  (Chem.  Erde, 

1928,  3,  453 — 587). — A  detailed  account  of  travertine 

deposits  (fresh -water  limestones  and  dolomites),  with 
a  discussion  of  the  conditions  for  their  formation  and 
the  composition  of  the  waters  from  which  they  are 
deposited,  L.  J.  Spencer. 

14  Cone-in-cone  ,f  marl.  G.  Linck  and  W.  Moll 
(Chem.  Erde,  1928,  3,  699 — 721). — A  discussion  of 
4<  cone-in-cone  ”  structure  in  marls,  including  “  nail 
limestone,”  with  descriptions  of  material  from  Thur¬ 
ingia  and  Romania.  Analyses  show  that  calcium 
carbonate  is  the  main  constituent,  with  considerable 
and  variable  amounts  of  clayey  matter  and  free  silica. 
The  structure  is  attributed  to  the  crystallisation  of  a 
calcium  carbonate  gel  in  the  presence  of  much  foreign 
matter.  Comparisons  arc  made  with  a  similar  struc¬ 
ture  in  fibrous  celestinc  pseudomorphous  after  gypsum 
from  Jena,  L.  J.  Spencer. 

Constituents  and  genesis  of  a  few  minerals 
produced  from  hot  springs  and  their  vicinities 
in  Japan,  I*  AMta  hokutolite.  II.  Com¬ 
position  and  genesis  of  soluble  sulphates  pro- 
duced  near  a  sulphur  spring.  I,  Suganuma  (Bull. 


Chem.  Soc.  Japan,  1928,  3,  69—73,  73 — 76). — I.  A 
deposit  found  near  a  sulphur  spring  in  Alcita-ken, 
Japan,  resembles  hokutolite  (Hayakawa  and  N  aka  no, 
A.,  1912,  ii,  1123)  in  general  composition,  but  contains 
radioactive  elements  of  the  thorium  series  as  well  as 
of  the  radium  series.  It  is  probable  that  the  mineral 
owes  its  origin  to  the  coagulation  of  colloidal  silicic 
acid  in  the  water  of  the  spring  by  substances  produced 
by  species  of  Cyanophycece  growing  in  the  water. 
Depending  on  the  acidity  and  temperature  of  the 
water,  the  substances  adsorbed  by  the  silica  vary, 
and  the  mineral  has  accordingly  a  zonal  structure. 

II.  Specimens  of  halotrichite,  alunogcn,  and  mclan- 
terite  found  near  sulphur  springs  have  been  analysed. 

R.  Cu THILL. 

Salt  formation  in  the  Chilean  desert.  W. 
Wetzer  (Chem.  Erde,  1928,  3,  375 — 430). — Micro¬ 
scopical  examination  of  thin  sections  of  Chile  saltpetre 
(caliche)  showed  the  presence  of  halite,  nitratine, 
darapskite,  gypsum,  anhydrite,  thenardite,  glaubcrite, 
bloedite,  “  Chile Joeweite  ”  [minute  trigonal  crystals 
with  e  1*434,  co  1*470,  d  2*153,  and,  after  deducting 
impurities,  the  composition  K2Na4Mg2(S04)5,5H20], 
“  chromloeweite  ”  ( ?),  and  leonite  ( ?).  Potassium 
perchlorate,  although  a  product  of  extraction,  could 
not  be  detected  as  crystals  in  the  raw  caliche. 
The  distribution  and  relative  ages  of  formation  of 
each  of  these  salts  are  discussed  in  detail.  It  is 
considered  that  the  nitrates  were  formed  by  the 
action  of  atmospheric  nitric  acid  on  the  alkali  silicates 
of  the  rocks  of  the  region.  L.  J.  Spencer. 

Comparative  study  of  the  weathering  of  rocks 
under  different  climatic  conditions.  E.  Blanch 

and  A.  Rieser  (Chem.  Erde,  1928,  3,  437— . 452). — 

Fragments  of  sandstone  and  of  limestone  were  exposed 
to  the  weather  during  a  period  of  five  years  at 
Gottingen  and  on  the  summit  of  the  Brocken  (1142  m  ), 
where,  owing  to  the  difference  in  altitude,  there  are 
marked  differences  in  the  temperature,  rainfall,  and 
humidity.  Detailed  analyses  of  the  rocks  and  of  the 
portions  extracted  by  hydrochloric  acid,  both  before 
and  after  the  experiment,  showed  no  appreciable 
differences  in  composition.  L.  J.  Spencer. 

Soils  [and  rock  weathering]  in  Spitzbergen. 
E,  Blanch  and  A.  Rieser  [with  H.  Mortensen] 
(Chem.  Erde,  1928,  3,  588 — 698). — A  study  of  rock 
weathering  under  arctic  conditions.  Numerous  de¬ 
tailed  analyses  are  given  of  various  rocks  (sandstone, 
quartzite,  clay- slate,  phyllite,  diabase,  and  calcareous 
shale)  and  of  their  disintegration  products,  including 
soils  and  ruucls ;  analyses  arc  also  given  of  the  portions 
extracted  by  hydrochloric  acid  and  by  sulphuric  acid 
from  the  debris.  Chemical  action  in  weathering  is  hero 
retarded  owing  to  deficient  water  circulation,  and  the 
action  of  frost  is  of  more  importance  in  breaking 
down  the  rocks.  L.  J.  Spencer. 

Coals  as  colloid  systems,  L.  L.  Fbrmor 
(Nature,  1928,  121,  705 — 706). — Evidence  is  adduced 
in  support  of  the  author’s  view  that  coals  are  to  be 
regarded  as  colloid  systems ;  the  data  refer  to  certain 
Indian  coale.  A.  A.  Eldridge. 

Base  exchange  and  the  formation  of  coal. 
E.  McK.  Taylor  (Nature,  1928,  121,  789—790).- 


ORGANIC  CnEMISTRY. 


Bituminous  coal  appears  always  to  occur  under  a 
roof  whlcli  lias  undergo  no  base  exchange  and  con¬ 
taining  sodium  as  the  chief  replaceable  base;  the 
“drift”  and  "  in  situ  ”  theories  may  thereby  bo 
reconciled,  Bo.se  exchange  between  the  material 
covering  the  petroleum  -bearing  strata  and  solutions 
of  sodium  chloride  must  also  have  taken  place. 
Experiments  on  the  bacterial  decomposition  of  fats 
under  a  roof  which  has  undergone  base  exchange 
and  hydrolysis  indicate  that  the  fat  is  hydrolysed, 
the  resulting  glycerol  being  converted  into  methane 
and  the  fatty  acid  being  reduced  to  a  corresponding 
paraffin.  Hence  both  coal  and  petroleum  may  have 


resulted  from  the  bacterial  decomposition  of  animal 
or  vegetable  fats  under  alkaline  anaerobic  conditions. 

A,  A.  Eldridge. 

J.  L.  Smith  method  for  the  analysis  of  samar- 
skite.  R.  0,  Wells  (J.  Araer.  Chem.  Soc.,  1928,  56, 
1017 — 1022). — Observations  on  the  above  analysis  are 
recorded.  The  mineral  contained  helium  ;  d2b  5*67— 
5-656 ;  \i  2*18 — 2*20 ;  it  had  an  average  age  of 
1640  X  10G  years.  The  mineral  is  isotropic. 

S.  K,  Tweedy. 

Minerals.  II.  Collins  (Chem.  News,  1928,  136, 
305 — 306) . — The  author’s  characteristic  data  for  atoms 
are  applied  to  minerals.  A.  A.  Eldrxdge. 


Organic  Chemistry. 


Catalytic  hydrogenation  of  different  types  of 
unsaturated  compounds.  II.  Hydrogenation 
of  conjugated  systems,  S.  V.  Lebedev  and  A,  O. 
Yakubciuk  (J.C.S.,  1928,  823—837,  and  J.  Russ. 
Phys.  Chem.  Soc.,  1927,  59,  981—1011 ;  cf.  A.,  1925, 
i,  350). — The  process  of  hydrogenation  of  conjugated 
compounds  of  butadiene  structure  in  presence  of 
platinum -black  may  be  of  four  types  :  (I)  In  the 
first  phase  hydrogen  adds  on  exclusively  in  the 
opposition.  In  the  second  phase,  proceeding  at  a 
different  rate,  there  occurs  addition  to  the  {sy-position 
of  the  ethylenie  derivative  formed  in  the  first  phase. 
The  point  at  which  the  original  conjugated  system 
ie  consumed,  the  "  critical  point  of  hydrogenation,” 
is  at  50%  hydrogenation.  (II)  In  the  first  phase 
there  occurs  simultaneous  hydrogenation  of  the 
conjugated  system  in  the  oep-,  (by-,  and  yS-positions 
of  the  ethylenie  products.  The  “  critical  point  ”  is 
then  found  at  68 — 7 7  %  hydrogenation .  In  the  second 
phase,  the  remainder  of  the  ethylenie  compounds 
formed  in  the  first  phase  are  hydrogenated.  (Ill)  It 
is  theoretically  possible,  although  not  actually  ob¬ 
served,  that  the  addition  of  2  mols.  of  hydrogen 
might  take  place  simultaneously,  giving  a  saturated 
compound  directly.  (IV)  Addition  of  hydrogen  occurs 
exclusively  in  the  ocp-  and  yS-positions.  The  double 
linkings  of  the  formally  conjugated  system  are  hydro¬ 
genated  independently,  either  consecutively  at  differ¬ 
ent  rates,  or  concurrently,  according  to  the  type  of 
substitution.  The  position  of  the  “  critical  point  of 
hydrogenation  ”  is  characteristic  of  the  type  of 
reaction. 

The  hydrogenation  of  isoprene  was  studied,  using 
the  methods  previously  described  (foe.  cii .).  The 
process  is  of  type  (II).  The  hydrogenation  curve, 
depicting  rate  of  addition  of  hydrogen,  is  a  horizontal 
line  up  to  the  “  critical  point  ”  at  70%  hydrogenation ; 
after  this,  it  shows  three  sections  corresponding  with 
the  successive  hydrogenation,  at  different  rates,  of 
the  ethylenie  products  formed  before  the  “  critical 
point,”  viz.,  (3-methyl- Av-butene,  (3-methyl-Aa-butene, 
and  6-methyl- A^-butene.  tsoPentane  is  formed  in  the 
first  phase,  probably  from  (3-methyl- Av«butene.  The 
total  concentration  of  methylbutenes  increases  regu¬ 
larly  with  time,  but  excess  of  (3 -methyl -AAbutene  was 
found  in  the  first  part  of  the  curve,  probably  owing 
to  its  formation  from  the  other  products  by  Isomeris¬ 


ation  under  the  influence  of  the  sulphur  dioxide  used 
to  separate  the  isoprene  for  analysis.  In  the  second 
phase  of  the  hydrogenation  the  reactions  are  no  longer 
“  conjugated  ”  by  the  isoprene,  and  the  methylbutenes 
are  successively  hydrogenated  in  the  order  given 
above,  which  agrees  with  the  rules  previously  form¬ 
ulated  (foe.  cit.).  This  was  confirmed  by  the  behaviour 
in  the  presence  of  added  (3 -methyl- Av-butene  or 
6-methyl-A^-butenc.  When  isoprene  is  hydrogenated 
in  admixture  with  various  ethylenie  compounds,  the 
“  critical  point  ”  retains  its  position,  although  ill- 
defined  with  (3-methyl-A^-butene.  R.  Kb  Callow. 

e is-trans -Isomerism  and  homologous  series. 
B.  V.  Nekrassov  (J.  Russ.  Phys.  Chem.  Soc.,  1928, 
60,  19 — 46). — The  physical  properties  of  paraffin 
hydrocarbon  chains  in  homologous  series  are  reviewed, 
with  the  conclusion  that  the  chains  are  zig-zag  in 
shape,  the  angle  not  necessarily  being  the  tetrahedral 
angle,  but  depending  on  the  nature  of  the  terminal 
groups,  which  are  in  the  cts- position  if  the  number 
of  atoms  forming  the  chain  is  even,  and  in  the  trans¬ 
position  if  it  is  odd.  The  m.  p.,  solubilities,  surface 
tensions,  dielectric  constants,  ionic  mobilities,  mole¬ 
cular  magnetic  rotations,  molecular  volumes,  and 
heats  of  combustion  and  fusion  of  the  two  types  are 
compared  with  the  same  properties  of  corresponding 
cis-  and  frans-isomerides  of  the  ethylene  series,  and 
shown  to  have  the  same  effect  relative  to  their 
respective  series.  The  external  fields  of  force  of 
isomerides  are  shown  to  vary  inversely  as  their  intra¬ 
molecular  tension.  Similar  terminal  groups  at  both 
ends  of  the  chain  cause  mutual  repulsion,  whilst 
other  combinations  cause  mutual  attraction.  Both 
these  factors  may  result  in  a  twisting  of  the  paraffin 
chain  in  “  pseudo -cfo  ”  and  "‘pseudo -trans  ”  forms. 
It  is  suggested  that  some  compounds  in  the  liquid 
state  are  equilibrium  mixtures  of  the  true  and  pseudo  - 
forms,  and  an  explanation  offered  why  certain  mono¬ 
basic  fatty  acids  with  an  odd  number  of  carbon 
atoms  crystallise  in  two  forms. 

Attempts  are  made  to  extend  these  considerations 
so  as  to  include  the  eyefoparaffins. 

M.  ZVEGINTZOV. 

Ery  throne  and  its  dlbromldes.  0.  Pr&vost 
(Compt.  rend.,  1928,  186,  1209 — 1211).— Erythrene 
from  the  dehydration  of  methylvinylcarbinol  had  b.  p. 
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— 4*75°,  df  0-650,  nf  14222,  and  when  broimnated 
at  —20°  in  chloroform  or  at  —90°  in  methyl  chloride, 
gave  the  fmus-aS-dibroinide ;  no  cw -form  was  obtained, 
and  only  a  small  amount-  of  the  ag-dibromide  was 
formed.  The  two  products  arc  desmotropic,  and  the 
former  when  maintained  at  85°/ 10  nun.  gives  rise  to 
the  latter,  which  has  b.  p.  52°/10  mm.,  df  1-865, 
?ij\  1‘54L  At  20°,  the  ag-dibromide  changes  slowly 
to  the  aS-form,  the  change  at  100;""  being  more  rapid 
and  reversible.  The  desmotropic  nature  is  confirmed 
by  the  tautomerism  of  the  a8«di bromide,  which  gives 
rise  to  ap-  or  a§- derivatives  in  quantities  different 
from  those  of  the  bromides  originally  present.  At 
100°,  sodium  acetate  gives  almost  entirely  the  diacetate 
of  A^-butene-ad-diol,  and  traces  of  the  diacetate  of 
the  afbdiol,  whilst  hydrolysis  of  the  former  furnishes 
the  aS-diol  in  40%  yield.  Tautomerism  and  desmo- 
tropy  are  distinct,  the  latter  usually  including  the 
former,  whilst  the  reverse  is  not  true  (cf.  A.,  1926, 
131 ;  1927,  851;  this  voL,  152).  Hydrolysis  of  the 
above  acetates  with  water  alone  gives  rise  to  croton- 
aldehyde  (not  isolated  h  J.  D.  Fulton. 

Derivatives  of  py-dimethylbutadiene.  A.  IT 
Macallum  and  6,  S.  Whitby  (Trans.  Roy.  Soe. 
Canada,  1928,  [in],  22,  III,  33— IS).—1 The  action  of 
sulphur  chloride  on  gy -dim  ethyl  butadiene  in  carbon 
disulphide  yielded  an  oily  additive  product, 
(CHgCl,CMe:C5le#CH2*S )2^  df  14112,  nfi  1*5400. 
There  occurred  no  formation  of  a  thiophen  derivative 
on  treatment  of  the  diene  with  sulphur  or  reaction 
with  antimony  trichloride.  Brora i nation  yielded  the 
two  di bromides,  solid,  b.  p.  105 — 110°/18-5  mm., 
df  1-6912,  ntf  1-5470,  and  liquid,  b.  p.  105—110°/ 
18*5  mm.,  df  1*6502,  n™  T5390.  Ozonolysis  of  the 
solid  di  bromide  yielded  bromoacetone,  and  it  is, 
therefore,  an  ay-compound  (cf.  Kondakov,  A.,  1901, 
i,  62).  The  solid  dibromide  is  highly  reactive.  With 
sodium  methoxide  and  ethoxide  at  100°  aB-dimethozy- 

’dimethyl- && -butene,  b.  p.  81 — 84°/33*5  ram.,  and  «§- 
dieihozy* py~d imeihyl~A$ -butene,  b,  p.  90 — 95°/25  mm., 
respectively,  were  obtained,  Dimethylamine  and 
diethy famine  yielded  both  open-chain  ditertiarv  bases 
and  cyclic  quaternary  compounds  which  may  be 
either  pyrrol  ini  um  compounds  or  have  a  constitution 
of  double  mol.  wfc.  with  a  teiumem.be red  ring,  olB-DU 
(dimethylamino)-$y-d  (methyl -&P -butene  ch  loroaurate , 

m.  p.  188—189°;  aB-di(di ethylammo) - -dimethyl- 
A  ^butene  cMoroaumte ,  m.  p.  177—179°;  1:1:3  :4- 
tetramethyhA^pyrrolinium  chloroplaiinate  ( ?),  deeomp. 
199°,  and  3  :  4.*dimeikyhl  :  1  diethyl- A^-pyrrolmium 
brommurate  (?),  m.  p.  52*8°,  were  isolated,"  Methyl- 
anil  ine  ga v e  a,B  ~di(p h enyl m el hylamino}-  By  *d ime ih  yl  * 
butene ,  m,  p.  76—77°.  Pyridine  gave  p y~dimethyl- 
A$ -butene- xB -d ipyridin turn  dibromide,  m,  p.  124° 
{cMoroplatinaie, *  decomp.  229°),  An  attempt  was 
made  to  allot  cis-  and  tram- constitutions  to  the  two 
dibromides.  The  liquid  is  probably  the  cfe-form,  for 
it  gave  with  diethylamine  a  higher  yield  of  a  cyclic 
product,  3  :  4-dimethyl -l  :  1  -di  ethyl- A2-pyrrolinium 
brommurate  (!),  m.  p.  106 — 107°,  than/"’ the  solid 
dibromide,  although  the  quaternary  products  were 
not  identical.  Analogy  with  butadiene  dibromides, 
refraetivities,  and  m.  p.,  but  not  molecular  volumes, 
support  this  conclusion.  The  liquid  dibromide  showed 


no  tendency  to  isomerise  to  the  solid  when,  heated  or 
treated  with  acids.  The  solid  could  be  isomerised  to 
the  liquid,  wholly  by  treatment  with  magnesium, 
partly  by  heating  with  the  original  diene.  The 
s ol id  cl i brom i d e  an c  1 1 n  ag n e sium  m eth y  1  i o did e  y i el d cd 
the  diene  and  two  dimerides,  C12ll20,  one,  b.  p.  50°/ 
20  mm.,  and  the  other  the  distillation  residue. 

R.  K.  Callow. 

Tetramethylbutadiene  [yo  -dimethyl-A^-hexa- 
diene].  A.  D.  Macallum  ana  G.  S.  Whitby  (Trans, 
Roy.  Soc.  Canada,  1928,  [iii],  22,  III,  39— 44).— A 
review  of  the  published  data,  leads  to  the  conclusion 
that  the  ease  of  potymerisation  of  butadienes  is 
diminished  by  increase  in  the  number  of  substituent 
methyl  groups,  and  more  by  substitution  in  the  &B- 
than  in  the  py-positions. 

The  most  satisfactory  of  numerous  methods  tried 
for  the  reduction  of  methyl  ethyl  ketone  to  yS-di- 
methylhexane-yS-diol  was  to  heat  with  magnesium  and 
mercuric  chloride  in  benzene  solution.  Distillation 
of  this  pinaeol  with  a  little  dilute  sulphuric  acid  yielded 
yS  -  dim  ethyl  eza  diene,  b.  p.  132 — 134°,  71—73°/ 

100  mm,,  df*  0*7832,  nf;  1*4630,  not  identical  with  the 
by-product  obtained  by  Herschmann  (A,,  1893,  i, 
547).  An  unstable  dibromide  was  formed  with 
bromine  at  0°.  Oxidation  by  3%  aqueous  perman¬ 
ganate  solution  yielded  acetic  acid  alone,  confirming 
the  constitution.  It  showed  no  tendency  to  polymerise 
on  heating  under  conditions  which  cause  formation  of 
caoutchouc  from  Isoprene.  The  action,  of  sulphuric 
acid  yielded  an  impure  dimer ide,  b.  p.  170 — 200 q 
rif}  1*4915.  Air,  which  brought  about  autoxidation, 
caused  some  polymerisation.  An  attempt  was  made 
to  synthesise  yS- dim  ethyl -A^$-hexad  iene  by  another 
method.  Bromination  of  n- butyl  bromide  was  tried 
under  various  conditions ;  the  desired  gy-dibromo- 
butane  was  obtained  by  using  iron  wire  as  a  catalyst 
in  Reboul’s  method  (A.,  1892,  i,  127),  Excess  of 
methyl- alcoholic  potash  yielded  y-bromo-Apt- butene, 
which,  on  treatment  with  magnesium,  yielded  only  a 
substance,  ClsHafO,  b,  p.  about  160°,  wf  1*4730* 

R.  K.  Callow, 

Law  of  periodicity.  Ill*  P.  Petrenko-Krit- 
schenko  [with  A.  RAvmovrrscn,  V.  Opotzeli. 
E.  PtiTJATA,  and  M.  Biakova]  (Ber,,  1928,  61,  [B], 
845—854 ;  cf.  A.,  1927,  713).— Periodicity  is  observed 
in  the  action  of  potassium,  t  etramethy  lammonium , 
tetraethylammonium ,  barium,  and  th  alio  us  hydr¬ 
oxides,  sodium  ethoxide,  and  silver  on  the  chloro- 
derivatives  of  methane,  but  not  with  its  bromo*  or 
iodo-derivatives  or  with  the  halogen  derivatives  of 
toluene  or  acetic  acid.  Ammonia,  piperidine,  water, 
alcohol,  silver  nitrate,  potassium  acetate,  and  potass¬ 
ium  thiocyanate  behave  less  consistently ;  the  reagents 
of  this  group  can  behave  differently  according  to 
conditions  and  to-  the  compound  on  which  they  act. 
Under  equivalent  conditions,  the  following  substances 
are  hydrolysed  to  the  indicated,  extent  by  acetic  acid 
in  benzene  at  95°:  CHo(OEt)*,  13*6%;  CH(OEt)3, 
18%,  C(OEt)|,  9*7%;  OR(OEt)2“ CH(OEt)2f  3%.  The 
mutual  relationship  of  the  data  is  the  same  as  that 
recorded  by  Skrabal  (A.,  1926,  1010),  but  his  attrib¬ 
ution  of  minimum  activity  to  maximal  symmetry  of 
structure  can  scarcely  be  maintained.  Duplication  of 
functions  does  not  invariably  lead  to  a  strengthening 


of  all  the  influences  which  distinguish  the  simple 
molecules.  Thus  tetraphenylethylene  glycol  is  less 
readily  etherifiod  than  triphenylcarbinol  and  ethyl 
tartrate  less  easily  than  ethyl  lactate.  Diminution 
of  activity  may  also  be  caused  by  accumulation  of 
similar  but  not  identical  groups.  Among  carbonyl 
compounds  duplication  of  function  results  in  enhanced 
activity.  With  halogen  derivatives  of  methane  and 
ethane  the  following  results  are  obtained  by  the  use  of 
potassium  hydroxide  as  reagent :  CH3X>  [CH2X]2  for 
chloro-  and  bromo-compounds,  whereas  the  reverse 
holds  for  iodo-derivatives ;  CH2X2< [CHX2]2  and 
CHX3 > [CX3]3 — reversal  is  caused  by  accumulation 
of  halogen ;  the  slightly  active  CH2X2  is  converted  by 
duplication  into  the  active  [CHX2]2>  whereas  the 
active  CHX3  yields  the  slightly  active  [CX3]2.  The 
results  are  considered  from  the  point  of  view  of  Thiele’s 
theory  of  conjugated  double  linldngs.  H.  Week. 


chloride  is  added  to  the  acetic  anhydride  before  mixing 
with  2  parts  of  pyridine.  For  the  determination, 
10  c.c.  of  this  mixture  are  used  and  about  2- — 3  g.  of 
the  alcohols.  Complete  acetylation  is  obtained  by  heat¬ 
ing  for  1—2  hrs.  with  most  primary  alcohols  and  for 
2—3  hrs.  with  secondary  alcohols  :  the  recommended 
periods  for  the  determination  are  3  lire,  and  4  hrs., 
respectively.  Accurate  results  cannot  be  obtained 
with  very  volatile  alcohols  or  if  the  mixture  contains 
a  tertiary  alcohol,  phenol,  primary  or  secondary 
amines,  or  an  aldehyde.  Small  amounts  of  aid  oh  yd  ee, 
however,  do  not  affect  the  accuracy  of  the  results,  as 
acetylation  of  aldehydes  under  these  conditions  never 
exceeds  14—15%.  On  account  of  their  volatility 
alcohols  lower  than  the  pentanols  give  results  varying 
from  53-85%  with  methyl  alcohol,  66*5%  with  ethyl 
alcohol,  to  97-3%  for  sec. -butyl  alcohol  and  99*9% 
for  n- butyl  alcohol.  R.  B  eighth  an. 


Action  of  cuprous  cyanide  on  methyl  iodide. 
E.  G.  J.  Hartley  (J.C.S.,  1928,  780 — 781 ;  cf.  ibid., 
1916,  109,  1296). — Cuprous  cyanide  and  methyl 
iodide  at  100°  yielded  a  compound,  (CuNC)3,MeI, 
stable  in  air,  but  losing  all  the  methyl  iodide  on  heating 
or  dissolution  in  potassium  cyanide.  At  100°,  in 
excess  of  acetonitrile  the  reaction  yielded  the  stable  com- 
pounds  3(CuNC,MeI),  which  was  also  formed  in  small 
amount  at;  135°  in  absence  of  the  nitrile.  The  action  of 
potassium  cyanide  on  this  compound  yielded  methyl- 
carbylamine,  whilst  aqueous  solutions  of  silver  salts 
yielded  silver  iodide,  silver,  cupric  salts,  and  probably 
compounds  of  the  type  Cu(NCMe)2S04,  which, 
however,  could  not  be  isolated.  Cuprous  cyanide  and 
certain  other  insoluble  cyanides  combine  with  aceto¬ 
nitrile  to  give  unstable  compounds,  e.g.,  the  compound 
CuNC,MeCN.  R.  K.  Callow. 

[Preparation  of]  fert. -butyl  chloride.  J.  F. 
Norris  and  W.  Olmsted  (Org.  Syntheses,  192S,  8, 
50—51). 


[Preparation  of]  trim  ethylene  chlorohydrin. 
C.  S.  Marvel  and  H.  O.  Calvery  (Org.  Syntheses, 
1928,  8,  112—115). 


Mechanism  of  the  action  of  oxidising  agents  on 
alcohols.  B.  V.  Tronoy  and  M.  A.  Lukanin  (J. 
Russ.  Phys.  Ohem.  Soc.,  1928,  60,  181— 191).— The 


reactions  of  oxidising  agents  with  alcohols  are  discussed 
from  the  point  of  view  of  the  relative  strength  of  the 
carbon-hydrogen  and  hydrogen-oxygen  linkings  (cf. 
Tronov  and  others,  this  vol.,  44). 

The  rates  of  reaction  of  primary  and  secondary 
alcohols,  both  saturated  and  unsaturated ,  with  bromine, 
nitric  and  chromic  acids,  and  potassium  permanganate 
(both  in  acid  and  alkaline  solution)  were  investigated. 

It  is  probable  that  an  intermediate  compound, 
of  the  nature  of  an  ester,  is  first  formed,  which  then 
decomposes  into  the  final  product.  The  molecules  of 
the  inorganic  oxidising  agents  appear  to  form  the  ester - 
like  compounds  in  the  non-ionised  state. 


M.  ZVEGINTZOV. 

Determination  of  alcohols.  A.  Verley  (Bull. 
u°c.  chim.,  1928,  [iv],  43,  469 — 472).— The  method 
previously  described  (A.,  1902,  ii,  54)  for  the  determ  in- 
ation  of  phenols  gives  satisfactory  results  with  primary 
alcohols  and  most  secondary  alcohols  if  5%  of  acetyl 


Liberation  of  hydrogen  from  carbon  com¬ 
pounds.  Interaction  with  fused  alkali  hydr¬ 
oxides  of  :  III.  Monohydric  alcohols  and  esters  ; 

IV.  [with  E.  L.  Schulze.]  Glycol  and  glycerol ; 

V,  Dextrose,  lsevulose,  sucrose,  and  cellulose. 
H.  S.  Fry  and  E.  Otto  (J.  Amer.  Ohem.  Soc.,  1928, 
50,  1 122—1131,  1131—1138,  1138— 1144).— III.  The 
mechanism  proposed  for  the  action  of  fused  alkali 
hydroxides  on  methyl  alcohol  (A.,  1924,  i,  1277)  has 
been  confirmed  by  further  experiments  with  a 
eutectic  mixture,  m.  p.  185°,  of  sodium  and  potassium 
hydroxides  at  250—450° .  At  temperatures  below  370° 
the  reaction  residue  contains  meth oxide,  and  below 
300°,  formate.  At  370°,  85%  of  the  methyl  alcohol  is 
converted  into  carbonate  and  hydrogen,  at  450°, 
100%,  and  using  sodium  or  potassium  hydroxide  alone 
at  450° ,  95%.  Ethyl  alcohol  gives  no  acetate  or 
ethvlene  at  530°  (cf.  A.,  1926,  710),  the  reaction, 
EtOH  +  2NaOH  — >  Na2C03  +  2H2  +  CH4,  pre¬ 
dominating.  Similarly,  the  amounts  of  carbonate, 
hydrogen,  and  methane  formed  when,  (a)  propyl 
alcohol,  (6)  isopropyl  alcohol,  and  (c)  t-ert, -butyl 
alcohol  are  oxidised  by  fused  alkali  hydroxide  at  500° 
agree  well  with  the  schemes  :  (a)  Pr2OH+6NaOH 

— >  Na»C03+Na4C04+GH4+5H2,  (b)  CHMe2*OH+ 
2XaOH  — >  Na2C03+H2+2CH4,  (c)  CMe3»OH+ 

2NaOH  — >  Na2C03+3CH4.  Carbonisation  is 

(a)  slight,  (b)  very  slight,  (c)  nil,  but  with  isobutyl 
alcohol  it  is  extensive,  even  at  350°.  Esters  are  first 
hydrolysed  by  the  fused  alkali,  then  oxidised  in  the 
normal  way.  Thus,  the  oxidation  of  methyl  formate 
at  475®  conforms  to  the  extent  of  70%  to  the  scheme 
H*  C0oMe + 4N  aOH  — >  2Na2C03+4H2  (slight 
carbonisation),  and  that  of  methyl  acetate  to  the 
extent  of  88%  to  the  scheme  CH3*C02Me+4Na0H 
— >  2Na2C03 + CH4 + 3H2 .  Ammonia,  methyl-, 
dimethyl-  and  tr imethyl-am  ines,  and  dimethyl  and 
diethyl  ethers  are  not  attacked.  These  results  are  in 
accordance  with  the  general  type  reactions  previously 
developed. 

IV.  The  general  reaction  mechanism  accounts  for 
the  formation  of  the  compounds  obtained  by  Wiirtz 
(Ann.  Chim.  phys.,  1859,  [3],  55,  417)  and  Kef  (A., 
1905,  i,  3)  from"  glycol  and  fused  alkali  hydroxides. 
Using  the  author’s  method,  reaction  is  complete  in 
20  hrs.  at  250°  and  a  little  oxalate  is  formed,  whilst  at 
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350°,  5—7  hrs.  arc  required  and  oxalate  is  absent.  In 
either  case  at  least  80%  of  the  glycol  reacts  as  follows  : 
C2H602+4Na0H  — >  2Na2C03+51T2.  The  complex 
results  obtained  by  Nef  with  glycerol  were  due  to 
a  deficiency  of  alkali  hydroxide.  When  glycerol  is 
added  to  the  fused  alkali  at  345 — 360°  and  the 
reaction  completed  by  heating  to  400°  and  finally  to 
450°,  78%  is  oxidised  according  to  Buisine’s  equation 
(A,  1903,  i,  455),  C3Hs03+4Na0H— >  2Na2CO?+ 
3H*+CH4+H2Os  and  21%  according  to  the  equation 
C3H803 + 6NaOH  — >  7H2+3Na2C03. 

V.  Wien  dextrose  or  lamilose  is  fused  with  alkali 
at  185°  and  the  product  gradually  heated  during  about 
15  hrs.  to  550°,  it  is  oxidised  to  the  extent  of  90 — 95%. 
Of  this  90%  is  duo  to  the  reaction  C0H12O  +  8MaOH 
— >  4N  a2C03 + 2  H20 + 2CH4 + 4H0 ,  which  in¬ 
volves  intermediate  formation  of  lactic  acid  or 
ethyl  alcohol,  and  the  remainder  to  the  direct 
oxidation,  CGH1206+12Na0H  — >*  6Na2C03+  12H2. 
Quantitative  results  could  not  bo  obtained  with 
sucrose,  owing  to  carbonisation.  Cellulose  is  com¬ 
pletely  oxidised  without  carbonisation  when  made  Into 
a  paste  with  water  and  alkali  and  heated  during  8  hrs.  to 
550° ;  95%  reacts  according  to  the  equation  C6H10O5+ 
14HaOH  — >•  5Na2C03+Na4C04+12H2,  and  5% 
according  to  C6HlnO^+  8NaOH  — >-  4Na2C03+ 
2CH4+4H2+H20.  H.  E.  E.  Norton. 

Chlorine  dioxide  explosions.  E.  C.  Wagner 
(J,  Amer.  Chem.  Soc.,  1928,  50,  1233— 1234).— The 
use  of  potassium  chlorate  in  the  oxidation  of  n- butyl 
alcohol  by  the  method  of  Milas  (this  voL,  392)  may  lead 
to  explosions  unless  the  temperature  is  kept  below  80° 
until  some  time  after  the  final  addition  of  acid  has  been 
made.  H.  E.  E.  Notton. 

Kessyl  alcohol.  IV.  Y.  Asahina  and  S.  Naka- 
ntshi  (J.  Pharm.  Soc.  Japan,  1928,  [551],  1- — 20). — 
It-  was  previously  shown  (ibid.,  [544],  485)  that 
deoxykessvl  ketone  dichloride  gave  with  alcoholic 
potassium  hydroxide  deoxy-a-kessylene  ketone,  a 
compound  with  two  double  linkings,  which  was 
converted  into  deoxy-  a-kessvlanone  by  catalytic 
reduction.  It  is  now  found  that  the  analogous 
deoxidation  takes  place  simply  on  heating  with 
palladised  charcoal  (1  :  10)  or  with  charcoal  only  : 
<x- kessyl  ketone  gives  on  treatment  with  the  palladised 
charcoal  modeoxy-ct-kessylene  ketone,  b.  p.  153—15 5°/ 
7  mm.,  d\  1*0031,  n\  1*52005,  [a]]f  +42*60°  (semi- 
carbazone,  m.  p.  182°),  which  decolorises  perman¬ 
ganate  in  acetone  and  is  converted  into  iso deoxy-a- 
kessylanom,  b.  p.  134 — 136°/5  mm.,  df  0*9498, 
1*48072,  [a]1]  +32*54°  (semtearbazone ,  m.  p, 
220—223°),  by  catalytic  reduction.  The-  latter  com¬ 
pound  is  stable  to  permanganate,  turns  cherry-red 
with  vanillin  and  hydrochloric  acid,  reddish-violet- blue 
with  bromine  in  glacial  acetic  acid.  Kessyl  alcohol, 
when  heated  with  the  palladised  charcoal,  affords  a 
deep  blue  oil,  which  by  treatment  with  phosphoric 
acid  (Ruzieka  and  Rudolph,  A.,  1926, 299)  is  separated 
into  a  deep  blue  oil,  kessazulene,  b.  p.  153°/7  mm., 
eff  0*9717,  soluble  in  phosphoric  acid,  and  a  colourless 
oil,  kessylene,  b.  p.  109 — l!l°/9  mm.,  0-9115, 
1*48905,  insoluble  in  acid.  The  absorption 
spectrum  of  kessazulene  closely  resembles  those  of 
Krcmeris  azulene  (A.,  1923,  i,  594}  and  of  the  azulenes 


of  Ruzieka  and  Rudolph  (loc.  cit .).  Analysis  of 
the  picrate,  m.  p.  123°,  and  styphnate,  m.  p.  106°,  of 
kessazulene,  and  of  many  other  kessyl  alcohol  deriv¬ 
atives  indicates  C15-formu!se,  not  C14  (cf.  Bertram  and 
Gildemeistcr,  A.,  1891,  238).  Kessazulene,  C15H18, 
absorbs  catalytically  3  mols.  of  hydrogen  at  the 
ordinary  temperature,  and  one  more  molecule  at  70°, 
giving  the  octahydro-dcriv&tive,  C15H2G,  b.  p.  112— 
115°/7  mm.,  df  6*8930,  1*47141,  which  is  stable  to 

permanganate,  showing  its  tricyclic  constitution, 
and  gives  with  bromine  first  a  violet  and  then  a  blue 
colour.  Kessylene,  C15H22,  similarly  gives  a  saturated 
hydrocarbon ,  C15H2G,  b.  p.  105 — 108°/5  mm.,  0*8931, 
nf}  1*47289,  which  is  stable  to  permanganate,  and 
show’s  the  same  coloration  as  octahydrokessazulene, 

Un saponifiable  matter  from  the  oils  of  elasmo- 
branch  fish.  IV.  Establishment  of  the 
structure  of  selachyl  and  batyl  alcohols  as  mono- 
glyceryl  ethers.  I.  M.  Heilbron  and  W.  M. 
Owens  (J.C.S.,  1928,  942 — 947). — Batyl  alcohol  was 
prepared  from  the  liver  oil  of  Cenlrophorus  granulosus 
(cf.  Tsujimoto  and  Toyama,  A.,  1922,  i,  297  ;  Toyama, 
A.,  1924,  i,  604)  by  an  improved  method.  The 
phcnyhir  ethane,  m.  p.  98°,  and  p -nitrobenzoaie,  m.  p. 
53—54°,  are  described.  The  presence  of  an  ether 
oxygen  atom  was  confirmed,  but,  contrary  to 
Weidemann’s  statement  (A.,  1926,  980),  no  methoxyl 
is  present.  Treatment  with  hydriodie  acid  yielded 
octadecyl  iodide,  m.  p.  33°,  the  identification  of  which 
was  confirmed  by  the  preparation  from  it  of  oeta- 
decanc,  methyl  octadecyl  ether,  octadecyl  alcohol,  and 
its  phenyl  urethane.  The  constitution  of  batyl  alcohol 
ie  represented  by  ClsH37*0*CH2‘CH(0H},CHt>,0B, 
(I),  or  C18H37*Q*CH(CH2-6H)2,  (II),  of  which  (II)  is 
preferred.  It  follows  that  selachyl  alcohol,  C211I4203, 
is  the  corresponding  monoglyceryl  oleyl  ether,  whilst 
chimyl  alcohol,  C19H40O3,  will  correspond  with  the 
monoglyceryl  cetyl  ether.  R.  K.  Callow. 

Configuration  of  pent  aery  thritol.  J.  Boeseken 
and  B.  B.  C.  Felix  (Ber„  1928,  61,  [B],  787—790).— 
If  pentaerythritol  has  the  tetrahedral  configuration, 
the  products,  C(02Hl02>CRR%,  derived  from  it  by 
condensation  with  2  mols.  of  an  aldehyde,  ketone,  or 
ketonic  acid  must  be  asymmetric  and  hence  capable 
of  resolution  into  enantiomorphous  isomerides.  If, 
however,  the  pyramidal  structure  of  the  solid  persists 
in  the  solution,  cis-trans- -isomerides  must  be  capable 
of  existence.  In  several  cases  examined,  the  latter 
possibility  has  not  been  realised,  but  an  isolated 
instance  of  the  isolation  of  an  optically  active  deriv¬ 
ative  is  recorded.  It  is  suggested  that  both  forms  may 
be  present  in  solution  and  that  the  central  carbon  atom 
oscillates  between  positions  within  and  without  the 
tetrahedron. 

Pentaerythritol  and  benzaldehydodiethylaeetal 
afford  dibenz  vlidenepentaerythritol ,  which,  apparently 
by  spontaneous  resolution,  afforded  the  dextrorotatory 
compound,  m.  p.  188—189°,  [a]D  +30°  in  chloroform ; 
the  active  material  is  rapidly  racemised  by  hydrogen 
chloride  in  chloroform  to  the  ordinary  racemate,  m.  p. 
160°.  Attempts  to  repeat  the  resolution  failed.  Ditri - 
chloroethylidenep  entaerythri  tol ,  C(C2H4O2T)H‘O0i3)2> 
from  pentaerythritol,  chloral  hydrate,  and  con¬ 
centrated  sulphuric  acid,  has  m.  p.  275°.  The  corn - 
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found  C{C2H402;dMe*CH2,C02Et)2j  b.  p.  145—150°/ 
4  mm.,  prepared  from  pent  aery thritol,  ethyl  aceto- 
acetate,  and  alcoholic  hydrogen  chloride,  is  hydrolysed 
to  the  corresponding  acid,  which  could  not  be 
resolved  by  means  of  strychnine,  brucine,  codeine,  or 
Z-phenylethylamine ;  at  about  100°,  the  acid  loses 
carbon  dioxide  and  affords  pentaerythritol  diiso- 
propylidene  ether,  m.  p.  Off — 116°.  From  ethyl 
pyruvate  the  substances  0(C2H402*0Mc*002Et)2,  m.  p. 
145°/0  mm.,  and  (CH2<0H}2ClC2H402l0Me*C02Et, 
m.  p.  95°,  arc  derived,  the  former  of  which  yields  the 
corresponding  acid,  in,  p.  238°  (sodium  salt).  The 
condensation  products  of  pentaerythritol  with  2  mols. 
of  the  following  substances  have  been  prepared  : 
kmffic  acid,  in.  p.  186 — 188c ;  tereplithalaldehydic 
acid ;  benzaldehyde-m-sulphonie  acid ;  m-dimethyl- 
aminobenzaldehyde .  H.  Wren. 

Sodium  ethylene  thiosulphate,  Na2C2H4S4Oc. 
O.Magibson  [witliW.KEOL]  (Trans,  sci.  chcm.-pharm. 
hist.,  Moscow,  1923,  8,21—28;  Cliem.  Zentr.,  1927, 
ii,  2542) . — When  ethylene  dibromide  and  saturated 
aqueous  sodium  thiosulphate  arc  stirred  for  10 — 15 
days  at  40'°,  plates  of  sodium  ethylene  thiosulphate, 
Na2C2H4S4Oc,  decomposing  when  heated,  are  obtained. 

A.  A.  Eldridge. 

Preparation  of  aliphatic  and  aromatic  sul- 
phones  with  sodium  hypochlorite.  A.  E.  Wood 
and  E.  C.  Travis  (J.  Amer.  Cliem.  Soc.,  1928,  50, 
1226— 122S;  cf.  B.,  1926,  811;  Birch  and  Norris, 
A.,  1925,  i,  1229). — (a)  Ethyl,  (6)  propyl,  (c)  ?i-butyl, 
(d)  ?t-lieptyl,  (e)  phenyl,  and  (/)  benzyl  sulphides  have 
been  oxidised  by  sodium  hypochlorite  (2*3— 9*3%  of 
available  chlorine)  at  the  ordinary  temperature. 
Solutions  containing  2%  of  free  sodium  hydroxide 
attacked  only  (a)  and  (6);  those  with  0*2 — 0*1% 
oxidised  all  except  {d)  within  3  hrs.,  and  those  with 
0*12 — 0*61%  of  sodium  carbonate  gave  sulphones 
instantly  with  all  except  (cl),  which  gave  mainly 
sulpkoxide.  H.  E.  F.  Notton. 

Electrolysis  of  anhydrous  formic  acid.  G, 
Baur  [with  F.  Somlo  and  H.  W.  Mackinney], — See 
this  vol.,  489* 

Determination  of  formic  acid  in  acetic  acid. 
F.  G.  Germuth  (Chemist-Analyst,  1928,  17,  7). — 
Mercuric  chloride  solution  (4%,  20  c.c.),  potassium 
acetate  solution  (15%,  20  c.c.),  and  liydroxylamine 
hydrochloride  solution  (2%,  1  c.c.)  are  added  to  2  g.  of 
the  acetic  acid,  and  the  precipitate  of  mercurous 
chloride  is  collected,  dried,  and  weighed. 

Chemical  Abstracts. 

Determination  of  small  quantities  of  acetic 
acia  in  air  in  presence  of  carbon  dioxide.  V. 
Kuhi  and  S.  Nikolski  (Gigiena  truda,  1927,  41 — 43 ; 
Cliem.  Zentr.,  1927,  ii,  2329). — The  air  is  drawn 
through  0*1  A- sodium  hydroxide  solution,  the  change 
m  alkalinity  is  determined,  and  the  carbonate  precipit¬ 
ated  as  bar! mn  carbonate;  the  latter  is  determined 
tit  rime  trically  or  as  barium  sulphate. 

A.  A.  Eldridge. 

[Preparation  of]  trimethylacetic  acid.  S.  V. 
Pbntambeker  and  E.  A.  Zoellner  (Org,  Syntheses, 
1928,  8,  104—106}. 


[Preparation  of]  trimethylacetic  acid.  L.  T. 
Sandborn  and  E.  W.  Bousquet  (Org.  Syntheses, 
1928,  8,  108—110). 

[Preparation  of]  p-chloropropionic  acid,  C. 
Moureu  and  R.  Chaux  (Or g.  Syntheses,  1928,  8, 
54—56). 

[Preparation  of]  B-chloropropionic  acid.  S.  G. 
Powell  (Org.  Syntheses,  1928,  8,  58 — 59). 

Mechanism  of  the  transformation  undergone 
by  ricinoleic  acid.  Pyrogenic  decomposition  of 
methyl  ricinoleate.  P.  S.  Pahiutin  (J.  Russ. 
Pliys.  Cliem.  Soc.,  1928,  60,  1 — 6). — The  position  and 
behaviour  under  the  influence  of  heat  of  the  double 
linking  in  ricinoleic  acid  were  investigated.  Pure 
ricinoleic  acid  was  prepared  (in  a  75%  yield)  from 
castor  oil  by  1  ly dr o lysis  and  precipitation  as  the  lead 
salt  with  lead  acetate.  As  the  free  acid  polymerised 
under  the  action  of  heat,  the  behaviour  of  the 
methyl  ester  was  investigated.  On  distillation  it  gave 
a  62%  yield  of  hcptaldehydo.  By  regulating  the 
distillation  rate  and  introducing  lumps  of  pumice 
saturated  with  anhydrous  borax  as  an  anti -polymerising 
agent,  92*7%  of  the  aldehyde  and  87%  of  methyl 
undecenoate  were  obtained.  There  was  no  evidence 
of  either  racemisation  or  migration  of  the  double 
linking.  M.  Zvegintzov. 

Condensation  of  hydroxy-acids  by  the  simul¬ 
taneous  action  of  several  catalysts  in  the  presence 
of  hydrogen  under  high  pressure  ;  a-hydroxy-n- 
butyric  and  oc-hydroxy  isovaleric  acids.  V. 
Ipatiev  and  G.  Rasuvajev  (Ber.,  1928,  61,  [if], 
834—837  ;  cf.  A.,  1926, 1124;  1927, 1053,  1054).— The 
production  of  dibasic  acids  by  heating  the  salts  of 
a-hydroxy-acids  in  aqueous  solution  at  250—270° 
under  high  hydrogen  pressure  in  the  presence  of  the 
oxides  of  nickel  and  aluminium  becomes  less  marked  as 
the  carbon  chain  of  the  hydroxy-acid  is  lengthened. 
Thus,  sodium  a -hydroxy -7i-butyrate  affords  a-methyl- 
P-etliylsuccinic  acid  in  10%  yield  together  with  about 
25%  of  butyric  acid,  higher  monobasic  acids 
probably  derived  from  dicarboxylic  acids  by  loss  of 
carbon  dioxide,  and  methane.  Sodium  a -hydroxy- 
iso  valerate  does  not  give  a  dicarboxylic  acid.  The 
main  products  are  carbon  dioxide,  formic  acid, 
isobutyl  alcohol,  saturated  acids  among  which  prop¬ 
ionic  acid  is  identified,  and  methane ;  isovaleric  acid 
could  not  be  isolated,  H.  Wren. 

Condensations  of  hydroxy-  and  koto -acids  ; 
p-  and  y-hydroxy-  or  -koto-acids  and  acids  with 
a  tertiary  hydroxyl  group.  G.  Rasuvajev  (Ber., 
1928,  61,  [£],  637—640;  cf.  A,,  1926,  1124;  1927, 
1053,  1054,  and  preceding  abstract).- — The  production 
of  dibasic  acids  is  not  observed  with  the  acids  named 
in  the  title.  Thus  sodium  p  -hydroxy  b u tyrate  in 
aqueous  solution  at  245—250°  in  presence  of  nickel 
and  aluminium  oxides  and  hydrogen  under  56  atm. 
gives  n-butyric  acid  in  about  35%  yield  accompanied 
by  carbon  dioxide,  formic  and  acetic  acids,  methane, 
and  a  non-homogeneous  liquid.  Sodium  Isevulate,  at 
a  temperature  not  exceeding  230°,  affords  successively 
y-hydroxyvaleric  acid  and  valeric  acid  in  yield  not 
exceeding  20%,  About  20%  of  the  acid  suffers 
conversion  into  methane,  carbon  dioxide,  and  on- 
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identified  products ;  at  250°,  this  type  of  decomposition 
becomes  more  marked,  and  the  resulting  solution, 
when  acidified,  deposits  a  tar.  Sodium  a-hydroxy- 
fsobutyrate  yields  60%  of  isobutyric  acid  in  addition 
to  methane,  carbon  dioxide,  formic  acid,  and  un¬ 
identified  products.  H.  Wren. 

Influence  oi  groups  and  associated  rings  on 
the  stability  of  certain  heterocyclic  systems, 
IV.  Substituted  butyro-  and  valer o-lactones , 
S.  S,  G.  Sircar  (J.C.S.,  1928,  898—903;  cf.  A,,  1927, 
756). — The  observed  rates  of  hydrolysis  of  the  series 
of  b u tyro-  and  Valero -lactones  substituted  in  the 
p -position  by  the  groups  H,  H ;  Me.  H;  Et,  H ; 
Me,  jMe ;  Me,  Et ;  Et,  Et ;  cycZopentane,  and  cyclo¬ 
hexane  show  that  there  is  a  general  increase  in 
stability  in  the  order  given,  but  in  the  series  of 
butyrolactones  the  Me,H  member  is  more  stable  than 
the  Et,H  member,  and  there  is  a  maximum  of  stability 
at  the  Me,Et  and  Et,Et  members,  whilst  in  the 
valerolae tones  the  Mc,H  member  is  least  stable  and 
the  cyclopentane  member  shows  maximum  stability. 
It  is  concluded  that  there  is  an  “  optimum  condition  ” 
of  stability  peculiar  to  each  ring-system,  its  exact 
position  being  difficult  to  predict  on  the  Thorpe- 
Ingold  modified  strain  theory  alone.  This  indicates 
the  existence  of  other  factors  in  deciding  ease  of  ring- 
formation  and  ring -stability. 

The  butyrolactones  were  prepared  by  heating  the 
silver  salt  of  the  glutarie  acid  with  iodine  (cf.  Windaus 
and  KJanhart,  A.,  1921,  i,  392),  and  the  valerolae  tones 
by  reduction  of  the  glutarie  anhydrides  with  sodium 
and  alcohol.  The  following  are  new :  $-mdhyU 
butyrolactone,  b.  p.  88°/ 12  nun.,  fi-ethylbutyrolactone, 
b.  p.  99°/12  mm. ;  $~niethyl-$-ethylbutyrolacto7ie,  b.  p. 
98°/10  mm. ;  fifi-diethylbutyrolactone,  b.  p.  117°/I2  mm ; 
p  -  eye  1  op  entail  espir  06  uly  rolactone ,  b.  p.  120—121  °j 
11  mm.;  p  -oyc  \ohexa  ne&pivobutyrolactone,  b.  p. 
138°/ 11  mm. ;  p -methyl valerolacione ,  b.  p.  90°/12  mm. ; 
$-etkylvalerolactom,  b.  p.  104°/13  mm. ;  methyl - 
p -ethylvalerolaclone,  b.  p.  122°/10  mm. ;  $fi-diethyl- 
valerolactone,  b.  p.  143 — 144°/15  mm, ;  p-cyclo- 
pentanespiTOvalerolactone,  b.  p.  146°/12  mm. ;  and 
P  -  cyclohexan  espir  orn  lerola  clone,  b.p.  158— 159°/ 10  mm. 
The  silver  salts  of  the  corresponding  acids  were 
prepared.  It.  K.  Callow. 

Porphyrins.  XVI.  y-CMoro  -ay-dim  ethyl** 
itaconic  acid.  W.  Kuster,  H.  Maurer,  and  K. 
Backend orff  (Z.  physiol.  Chem.,  1928,  172,  244— 
250;  cf.  Kuster,  Maurer,  and  Palm,  A.,  1926.  713, 
1 024) . — Ethyl  a-acetyl-ap-dimethylsuccinato  (hydro¬ 
lysis  product  of  the  imide,  C8H1103N,  from  haemato- 
porphyrin  dimethyl  ether)  gives  with  phosphorus 
pcntachloride  an  acid  chloride,  from  which  by  treatment 
with  sodium  ethoxide  and  then  with  acid  is  obtained 
in  small  yield  y-chloro-ay-dimethylitaconie  acid,  m.  p. 
127°  (dccomp.).  Distillation  in  a  vacuum  converts 
this  into  the  anhydride ,  m.  p.  145°,  b.  p.  12 5°/ 15  mm,, 
of  y-chloroaticonic  acid, 

0 H2ICC1*CH(C02H ) *CHMe*C02H ;  at  ordinary  press¬ 
ure  there  is  also  formed  the  isomeric  oily  anhydride, 
b.  p.  210—225°,  of  a-methyl-P-(a'-chloroetliyl) maleic 
acid.  The  crystalline  and  the  oily  anhydrides  are 
converted  by  sodium  and  barium  hydroxide,  respect¬ 
ively,  into  trans -y-ehloroaticonic  add,  in.  p.  152°.  The 


ammonium  salt  of  this  acid  and  the  products  of  addition 
of  2  mols.  of  ammonia  to  the  two  anhydrides  all 
give  on  distillation  an  imide,  m.  p.  166°. 

C.  Hollins. 

Methyl-p-hydroxyethyliiialeic  anhydride  and 
the  hydrolysis  of  a-hydroxynitriles  with  sul¬ 
phuric  acid.  III,  W.  Kuster  [with  K.  May,  R. 
Wolf,  A.  Eberle,  and  G.  Mandry]  (Z.  physiol. 
Chem.,  1928,  172,  230—243;  cf.  A.,  1925,  i,  922).— 
Ethyl  1  -acetylcr/cZopr  opane - 1  - carb oxylate  (ihiosemi- 
carbazone,  m.  p.  160°;  p -6ro mophenylhydrazone ,  m.  p. 
131°)  is  converted  into  its  cyanohydrin,  which, 
when  heated  with  hydriodic  aeid  (d  1*7)  at  140 — 150° , 
gives  a  less  impure  methyl- p-iodoethylmaleie  an¬ 
hydride  (cf.  loo,  cit.)}  from  which  the  barium  salt  and 
thence  the  silver,  copper,  and  calcium  salts  of  mefchyl- 
p- hydroxy ethylmaleic  acid  are  obtained  pure.  Hydro¬ 
lysis  of  the  cyanohydrin  with  concentrated  sulphuric 
acid  water-cooled  below  40°  gives  oily  methyl- p- 
hydroxyethylmaleio  anhydride  (copper  salt),  which  is 
converted  by  boiling  10%  sodium  hydro xi do  into 
a  dibasic  acid,  C7H10O5,  subliming  at  200° ;  the  an¬ 
hydride  is  accompanied  by  an  oxidation  product, 
y-hydroxy-$-carbethoxy-y-carbamyl-n-valeric  acid,  in.  p. 
127°.  Ice-cooling  during  hydrolysis  prevents  form¬ 
ation  of  this  product. 

The  cyanohydrin ,  b.  p.  114 — 117°/3  mm.,  of  ethyl 
ethylacetoaeetate  yields  with  70%  sulphuric  acid  ail 
amide-ester,  a-hydroxy-$-carbethozy-a-methyl-n-valer- 
arnide ,  m.  p.  121—122°,  and  a  by-product,  m.  p.  116°. 
From  the  cyanohydrin  of  ethyl  acetylglutarate  is 
similarly  obtained  the  corresponding  di- ester -amide, 
ethyl  § -hydroxy -y-carbcthoxy- S  -  ca  rbamyl  -  8  -  m  ethyl  -  n  - 
hexoate,  in.  p.  101 6 ,  from  which  by  hydrolysis  with 
40%  sodium  hydroxide  a  small  amount  of  haematic 
acid  results;  under  other  conditions,  the  y-carb- 
ethoxy-group  is  also  hydrolysed  by  sulphuric  acid, 
giving  ethyl  8-hyd roxy-y-carboxy-&-carbamyl-$ -methyl - 
n-hexoate,  m.  p.  186°.  Hydrolysis  of  ethyl  oyano- 
methylsuccinate  (Kuster  and  Hugel,  A.,  1923,  i, 
1207)  with  85%  sulphuric  acid  yields  a  compound, 
CloH1705N,  m.  p.  146 — 147°,  which  loses  no  ammonia 
when  heated  with  0*5 — 20%  potassium  hydroxide. 
Ethyl  y-cyanopontane-ay84ricarboxylate  (ibid.)  is 
converted  by  85%  sulphuric  aeid  into  ethyl  pentane - 
yZ-dicarboxylimide-oLy-dicarboxylate  [ay-dicarbethoxy- 
pentane-yS-dicarboxylimide].  C.  Hollins. 

Reducing*  power  of  chemically  pure  glyeuronic 
acid.  G.  Scheff  (Biochem.  Z.,  1928,  194,  96 — 104). 
— A  method  is  described  for  determining  the  reducing 
power  of  pure  glyeuronic  acid  and  of  the  ammonium 
salt  of  its  menthol  derivative,  and  comparison  is 
made  with  the  reducing  power  of  arabinose  and 
dextrose.  No  simple  relationship,  calculable  from 
the  mol.  wt.,  exists  between  the  reducing  powers  of 
dextrose  and  glyeuronic  acid  (cf.  A.,  1927,  551). 

P.  W.  Clutterbtjck. 

Resolution  of  r-a-sulphodi-n-butyric  acid*  R. 
Ahlberg  (Ber.,  1928,  61,  [B],  811—817;  cf.  A., 
1924.  i,  832).— The  preparation  of  barium  r-a-sulphodi- 
n -butyrate  (octa-,  tri-,  and  semi-hydrates)  is  best 
effected  by  dissolving  the  acid  in  barium  hydroxide 
followed  bv  addition  of  an  excess  of  the  latter  and 
preservation  of  the  solution  for  a  few  days.  The 
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salt  is  the  most  sparingly  soluble  of  the  possible 
isomerides.  To  avoid  isomerisation  during  crystall¬ 
isation,  sulphodibutyric  or  acetic  acid  must  be  added 
to  the  salt  until  alkalinity  completely  disappears. 
The  r-acid  can  be  resolved  into  its  optical  antipodes 
by  brucine,  cinchonine,  or  cinchonidine.  The  alk- 
aloidal  salts  are  derived  from  2  mols.  of  base  and  1 
mol.  of  acid.  With  the  two  alkaloids  first-  named, 
the  (-f-)-acid  gives  the  most  sparingly  soluble  salts, 
whereas  with  cinchonidine  the  salt  of  the  ( —  )-acid 
separates.  The  homogeneous  (-)-acid  is,  however, 
isolated  more  conveniently  and  in  better  yield  from 
the  mother -liquors  of  the  precipitated  brucine  salt. 
On  account  of  the  readiness  with  which  the  active 
a-sulphodi-?r-butyric  acids  undergo  isomerisation  their 
isolation  is  a  matter  of  considerable  difficulty,  and 
the  success  of  the  operations  depends  on  their  sufficient 
insolubility  in  comparison  with  that  of  the  other 
forms  and  their  relative  stability  in  anhydrous  ether. 

( -r ) -a-Sulphodi-n-bulyr ic  acid  has  m.  p.  about  158— 
160°  (indefinite  by  reason  of  isomerisation),  [a]1,? 
h  107-9°  in  ether,  ,  +88-6°  in  acetone,  [a]25  +84*4° 

in  absolute  alcohol.  For  the  (-)-acid,  [a]|{  —108*7° 
in  ether,  is  recorded .  ( + ) -Sulphodi-n -butyric  acid 

undergoes  slow  racemisation  in  moist  ether. 

H.  Wren. 

Kinetics  of  the  transformation  of  the  active 
a-sulphodi-n-butyric  acids.  R.  Ahlberg  (Eer,, 
1928,  61,  [2?],  817 — 826 ;  cf.  preceding  abstract). — 
The  rate  of  racemisation  of  oc-sulphodi-?i-butyric  acid 
in  aqueous  solution  increases  with  the  dilution  to  a 
well-defined  maximum  for  OTA/ -solutions,  after  which 
it  diminishes  sharply.  In  solutions  which  are  OTAf 
with  respect  to  the  organic  acid  but  also  contain 
O’Ol — 2*01  mols.  of  hydrogen  chloride  per  litre,  an 
ill -defined  maximum  rate  of  racemisation  is  observed 
in  presence  of  0*01  mol.  of  hydrogen  chloride ;  with 
higher  concentrations  of  mineral  acid  the  rate  of 
inactivation  falls  steadily.  OTA/ -Solutions  of  the 
acid  partly  neutralised  by  sodium  hydroxide  show 
an  indistinct  maximal  rate  of  racemisation  if  about 
20%  of  the  acid  is  neutralised  ;  with  further  addition 
of  alkali  hydroxide  the  rate  of  racemisation  falls 
almost  linearly  with  the  decrease  of  free  acid  until 
the  completely  neutral  solutions  are  nearly  stable. 
If  a  portion  of  the  a -sulphodi-n- butyric  acid  in 
aqueous  solution  is  replaced  by  the  corresponding 
molecular  amount  of  orthophosphoric  acid,  the 
velocity  of  racemisation  remains  unchanged  or  is 
very  slightly  increased.  H.  Wren. 

a-Ethyl  -ax'-sulphodipropionic  acid.  R.  Ahl¬ 
berg  (Bcr.,  1927,  61,  [B],  827—829). — A  mixture 
of  the  r- oc-ethyl-aa' -th iodipropionic  acids  is  oxidised 
to  a  mixture  of  r-a-ethyl-aa'-sulphodipropionic  acids 
one  of  which  can  be  isolated  by  means  of  its  sparingly 
soluble  barium  salt.  This  acid  can  be  resolved  into 
its  optical  isomerides  by  brucine  or  quinine,  thus 
giving  two  of  the  four  possible  active  acids.  The 
rate  of  racemisation  of  the  acids  in  aqueous  solution 
lias  been  studied.  Among  the  sulphonic  acids,  in¬ 
creasing  mol.  wt,  causes  rapid  diminution  in  the  rate 
o.t  inactivation.  The  following  half-periods  in  hours 
tor  approximately  0-24/ -solutions  at  about  25°  are 
recorded :  a-sulphodipropionic  acid,  1*3 ;  a-ethyl- 


acd-sulphodipropionic  acid,  2*3  ;  a-sulphodi-?nbutyric 
acid,  2*75 ;  a-sulphodnsovaleric  acid,  50, 

EL  Wren. 

Determination  of  acetaldehyde  by  different 
methods.  J.  Wagner  (Biochem.  Z.,  1928,  194, 
441 — 452) . — Acetaldehyde,  present  in  standard  dilute 
aqueous  solutions  or  liberated  from  known  amounts 
of  its  hydrogen  sulphite  compound,  its  thiosemicarb- 
azone,  and  from  /^-lactic  acid,  is  comparatively  deter¬ 
mined  by  the  usual  iodine  titration,  by  the  mercuric 
oxide,  and  hydroxyl  amine  sulphate  methods.  The 
sulphite  titration  method  may  also  be  used  for  very 
small  concentrations  of  aldehyde, 

P.  W.  Clutterbuck. 

Acraldehyde.  J.  Fritz ker  (Helv,  Chim.  Acta, 
1928,  11,  445— 448).— A  criticism  of  the  structure 
assigned  to  the  colouring  matter  forming  the  product 
of  interaction  of  acraldehyde,  hydrogen  peroxide?, 
and  phloroglucinol  (Powiek,  A.,  1924,  i,  487). 

H.  Burton. 

Pyrogenic  decomposition  of  mixed  magnesium 
carbonates.  Preparation  of  ketones.  1).  Ivanov 
(Bull.  Soc.  chim.,  1928,  [iv],  43,  441— 447).— The 
carbonated  magnesium  compounds  obtained  by  the 
action  of  carbon  dioxide  on  magnesium  aralkyl  or 
^-primary  alkyl  compounds  at  —20°  (cf.  A.,  1925, 
i,  503)  after  removal  of  the  ether  by  distillation 
afford  (1)  the  hydrocarbon  resulting  from  the 
decomposition  2RX+Mg=R,R+MgX2  with  (2) 
the  ketone  from  the  secondary  decomposition 
R'CO’0#MgX+R*MgX=R*CO*R*MgX2-LMgO;  and 
(3),  mainly,  the  ketone  resulting  from  the  decom¬ 
position  2R*  CO  O  'MgX = R*  COR + MgX2 + MgCOs , 
the  commencement  of  the  third  stage  being  usually 
marked  by  the  liberation  of  carbon  dioxide.  With 
magnesium  sec, -alkyl  or  aryl  or  hydroaryl  compounds 
the  yields  of  ketone  are  poor  and  the  decomposition 
affords  mainly  the  corresponding  ethylenie  hydro¬ 
carbon,  w'ater,  carbon  monoxide  and  dioxide.  In 
the  case  of  the  carbonated  magnesium  aryl  compounds 
the  corresponding  hydrocarbon  is  the  chief  product, 
and  dry  distillation  of  the  corresponding  calcium  or 
barium  salts  affords  the  same  products.  Since 
decomposition  of  the  corresponding  magnesium  salts 
at  similar  temperatures  affords  practically  the  same 
yield  of  ketone,  the  mixed  magnesium  carbonates 
are  regarded  as  true  salts  of  magnesium  and  probably 
possess  the  symmetrical  structure  suggested  by 
Jolibois  (A.,  1912,  i,  753)  at  high  as  well  as  at  low 
temperatures  (cf.  A.,  1927,  961),  and  the  decom¬ 
position  is  to  be  represented  :  (R*C02)2Mg,MgX2— 
R  *  CO  -R  -fiMgX2 + Mg  0+C02.  The  stability  of  the 
carbonated  compound  is  also  dependent  on  the  nature 
of  the  halide,  the  temperature  of  decomposition 
being  lowest  with  the  iodides  and  highest  with  the 
chlorides.  The  reaction  is,  however,  best  effected 
with  the  chlorides  or  bromides,  these  affording 
crystalline  carbonates,  whereas  those  derived  from 
sec. -bromides  or  iodides  are  oily  products.  The 
following  ketones  have  been  prepared  in  this  way, 
the  yields  and  temperature  of  decomposition  being 
indicated  :  acetone,  330— 360 157%  (59%  from 
magnesium  acetate) ;  diethyl  ketone,  340— 360° , 
70%  (74%  from  the  propionate) ;  dun-propyl  ketone, 
330—340°,  70%;  di-w-butyl  ketone,  360—380°,  03% 
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(from  the  chloride),  *50%  from  the  bromide  at  330— 
340°;  diisoamyl  ketone,  390—400°,  43%  from  the 
chloride,  35%  at  370—390°  from  the  bromide;  di- 
hsopropyl  ketone,  380 — 390°,  35%,  dusobutyl  ketone, 
360°,  28%;  di-sec. -butyl  ketone,  340—350°,  traces ; 
dibenzyl  ketone,  370°,  57%  (60%  from  magnesium 
phenyl  acetate  at  370—380°) ;  dihexyi  ketone,  390— 
410'°',  traces ;  benzophenone,  460—500°,  6%  (30% 
from  magnesium  benzoate) ;  di-p-tolyl  ketone,  450°, 
traces.  The  following  m.  p,  are  recorded  for  the 
anhydrous  (probably'  basic)  magnesium  salts  :  acetate , 
357°;  n-propionate,  286°,  n -butyrate,  275°;  n- valer¬ 
ate,  258°,  isovalerate,  224%  benzoate ,  320°,  hexahydro- 
benzoate ,  492°.  R.  Brightman. 

Dioximes.  XL VIII,  I.  De  Paolini  and  A. 
Imberti  (Gazzetta,  1928,  58, 1 96 — 202) . — The  method 
of  preparing  hydroxyglyoximes  previously  described 
(of.  A.,  1926,  850;  1927,  135)  is  extended  to  the 
preparation  of  aminohydroxvtrioxime, 
NB0*C(N*OH)*C(N*OH)*C(N‘OH)*OH  (described  by 
W island  and  Hess,  A.,  1909,  i,  370,  as  zsonitroso- 
malonohydroxamie  acid  amine-oxime).  Ethyl 
oximinocyanoaeotate,  prepared  by  treating  a  mixture 
of  ethyl  eyanoacetate  and  aqueous  sodium  nitrite 
solution  with  dilute  hydrochloric  acid,  when  treated 
in  methyl -alcoholic  solution  with  liydroxylamino  and 
alcoholic  ammonia  solution,  yields  the  ammonium 
salt  of  aminohydroxy trioxime,  of  which  the  hydro¬ 
chloride  lias  new  in.  p.  156°  (decomp.),  and  the  tetra- 
acetyl  derivative,  m.  p,  179°.  The  above  ammonium 
salt  when  heated  in  dilute  sulphuric  acid  yields 
3-amino-4-oximino- 1  :  2  :  54$ooxazolone  (of,  Wicland 
and  co-workers,  1909,  i,  370,  610;  1912,  i,  838), 
which  forms  a  monobenzoyl  derivative,  m.  p.  193° 
(decomp.).  The  aminoglyoximecarboxylic  acid,  ob¬ 
tained  by  Wicland  and  Hess  (loc.  cit.)  by  tho 
action  of  barium,  hydroxide  on  the  amino -oximinotso- 
oxazolone,  is  synthesised  by  the  action  of  hydroxyl- 
amine  on  oximinoeyanoacetic  acid,  and  has  in.  p. 
170°  (decomp.).  Its  ammonium  salt,  m.  p.  [+H20] 
114—115°,  and  silver  salt  arc  described ;  it  is  con¬ 
verted  by  acetic  anhydride  into  acetoximinocyano- 
formamide  (Wicland  and  Gmelin,  A„  1909,  i,  610). 

E.  W.  Wig nall. 

Structure  of  carbohydrates.  W.  N.  Haworth 
(Kelv.  Chim.  Acta,  1928,  11,  534— 548) —A  lecture 
delivered  to  the  Swiss  Chemical  Society. 

H.  Burton. 

Ultra-violet  spectrograms  of  carbohydrates. 
V  .  Henri  and  S.  A.  Schou  (Z.  physiol.  Chem.,  1928, 
174,  295 — 299) . — Absorption  experiments  with  dex¬ 
trose  solutions  show  that  the  absorption  is  less  with 
purer  dextrose  preparations,  and  preparations  which 
give  much  less  absorption  than  that  recorded  by 
Niederkoff  (A.,  1927,  396,  724)  are  readily  obtained. 
With  the  purest  dextrose  used,  there  is  no  detectable 
absorption  at  2800  A.  and  the  absorption  can  bo 
measured  only  below  2210  A.  In  the  solutions 
where  the  absorption  at  2800  A,  can  be  measured,  the 
values  arc  less  than  one  twentieth  of  those  obtained 
by  Niederhoff,  and  a  comparison  with  the  absorption 
coefficients  of  acetone  leads  to  the  conclusion  that 
less  than  1  in  300  of  the  molecules  present  in  the 
d ex l rose  solution  have  the  carbonyl  form.  The  form¬ 


ation  of  an  absorption  band  at  2800  A.  in  dextrose 
solutions  is  dependent  on  the  pn,  temperature,  and 
time ;  the  band  can  be  detected  at  values  as  low  as 
7*0  in  phosphate- buffered  solutions.  A.  Worm  all. 

Ultra-violet  absorption  of  carbohydrates .  P* 
Niederhoff  (Z.  physiol.  Chem.,  1928,  174,  300 — 
301). — The  absorption  band  at  2800  A.  of  reducing 
sugars  in  aqueous,  especially  alkaline,  solution  is  not 
duo  to  impurities  as  suggested  by  Kwiecinski  and 
Marchlewski  (A.,  1927,  1056)  and  by  Henri  and 
Schou  (preceding  abstract) .  The  decrease  in  tho 
selective  absorptive  power  of  dextrose  or  galactose 
on  recrystallisation  from  alcohol  is  not  due  to  the 
removal  of  impurities,  since  the  mother-liquors  show 
no  selective  absorption.  Also,  reducing  sugars  show 
a  selective  absorption,  whereas  sucrose  docs  not. 

A.  Worm  all. 

Be  actions  between  sugars  and  amino -acids. 
G.  Quagllvriello  and  P.  de  Lucia  (Boll.  soc.  ital. 
biol.  sperim.,  1927,  2,  26—30 ;  Chem.  Zentr.,  1927, 
ii,  2179),— A  study  of  the  effect  of  glycine  on  the 
rotation  of  aldehydic  sugars,  with  which  it  forms 
compounds.  The  largest  reduction  (50%)  is  observed 
with  mannose.  With  dextrose,  the  maximal  fall  of 
rotation  varies  with  pu  :  0%  at  pu  8*40,  37%  at  8*95, 
17*57%  at  9*1,  50%  at  9*5,  99%  at  10*4.  Simul¬ 
taneously,  the  f.  p.  is  changed.  A.  A.  Eldridge. 

[Preparation  of]  I-arabinose.  E.  Anderson 
arid  L.  Sands  (Org.  Syntheses,  1928,  8,  18 — 21). — 
The  authors5  method  (13,,  1926,  169)  for  the  prepar¬ 
ation  of  f-arabinose  from  mosquito  gum  is  modified. 

A.  A.  Eldridge. 

Rhamnosan.  H.  Vogel  (Helv.  Chim.  Acta, 
1928,  11,  442— 444).— When  rhamnose  is  heated  at 

150 — 155°/15 — 16  mm,,  there  is 
formed  a  rhamnosan  (annexed  for¬ 
mula),  in.  p.  90°,  [a]D  +2*5°  in  water 
(< diacetate ,  m.  p.  102—105°,  [«]D  + 
30*47°  in  chloroform),  which  when 
boiled  in  aqueous  solution  regenerates 
rhamnoso.  This  rhamnosan  differs 
from  that  described  by  von  Lippmann  (A,,  1925,  i, 
366).  "  H.  Burton. 

Oxidation  of  dextrose  in  alkaline  solution  by 
air  or  oxygen  with  formation  of  carbon 
monoxide.  M.  Nicloun  (Compt.  rend.,  1928,  186, 
1218— 1220).— A  measured  volume  of  oxygen  or  air 
was  passed  into  an  evacuated  flask  containing  dex¬ 
trose  in  dilute  alkaline  solution  at  the  required 
temperature.  Carbon  monoxide  and  dioxide  were 
formed  in  amounts  varying  with  temperature, 
alkalinity,  and  time  of  contact  of  the  solution  with 
oxygen.  J-  D.  Fulton. 

Oxidation  of  Isevulose  in  absence  of  oxygen. 
F.  Aubel  and  L.  Genevois  (XII  Int.  Gong.  Physiol., 
1926,  11—12;  Chem.  Zentr.,  1927,  i,  2724—2725).— 
In  anaerobiosis,  kevulose  reduces  certain  dyes,  the 
rate  of  reduction  of  10”3 — l(J“GiY  -methylene- blue  solu¬ 
tion  being  independent  of  the  dye  concentration,  but 
increasing  with  increased  pR  value  and  laevulose 
concentration.  A,  A.  Eldridge. 

Ketonic  nature  of  «~glucoIieptulose.  G»  Ber¬ 
trand  and  G.  Nitzbeuu  (Compt.  rend. ,  1928,  186, 
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1172 — 1175). — Sorboso  bacteria  grown  on  yeast  with 
addition  of  a-glueoheptitol  give  rise  to  a  crystalline 
reducing  sugar,  C7H]407,  named  a-glucoheptulose. 
The  sugar  when  heated  with  dilute  hydrochloric  add 
in  presence  of  oreinol,  phloroglucinol,  or  resorcinol 
gives  definite  colour  reactions,  a  characteristic  of 
some  ketonic  sugars.  The  reducing  power  of  the 
sugar  is  unaffected  by  treatment  with  bromine  in 
aqueous  solution.  A  further  proof  of  its  ketonic 
nature  is  given  on  reduction  with  2*5%  sodium 
amalgam  in  faintly  acid  solution,  to  prevent  isomeris¬ 
ation  at  a  temperature  not  above  35°,  two  products, 
ghicoliepiulitcl,  in.  p.  144°,  and  a-glueoheptitol,  being 
obtained.  J.  D.  Fulton, 

ThiocelloMose  and  thiocellobiosides .  F. 
Wrisde  and  0.  Hettche  (Z.  physiol.  Chem.,  1928, 
172,  1 69 — 17 8) . — Collobiose  bromide  hepta-aeetate  in 
hot  alcohol  reacts  with  methyl-alcoholic  potassium 
disulphide  to  give  dicellobiosyl  disulphide  tetradeca- 
acetate ,  m.  p.  271—273°,  [aj£  —79°,  which  is  hydro¬ 
lysed  by  methyl- alcoholic  ammonia  to  dicellobiosyl 
disulphide,  decomp.  165—170°,  [a]20  —90*8°,  or  is 
reduced  and  acetylated  by  zinc  dust  and  acetic 
anhydride  to  thiocellobiose  octa-aceiate,  m.  p.  205°, 
[a]p  —13°.  Thiocellobiose  hepta-aeetate,  m.  p.  197° 
(clear  at  220°),  [a]20  —12*6°,  obtained  by  reduction 
.of  the  disulphide  tetradeca-acetate  in  phenol  by 
aluminium  amalgam  and  aqueous-alcoholic  acetic 
acid,  gives  by  metliylation  with  diazomethane  the 
methyl  ether  hepta-aeetate,  m.  p.  200°,  [a]20  —20*2°, 
from  which  methyl thioceMobioside,  m.  p.  220°,  [a]20 
—31°,  is  prepared  by  hydrolysis ;  the  ethyl  ether 
hepta-aeetate,  m.  p.  193°,  —26-7°,  and  ethylthio- 

cellobioside,  m.  p,  219°,  [a]20  —37-7°,  are  similarly 
obtained.  Thiocellobiose ,  C12H22O10S,  prepared  from 
the  octa-aeetate  and  methyl-alcoholic  ammonia, 
sinters  about  110°,  and  in  50%  alcohol  show's  [a]20 
—33*3°,  changing  to  +14*8°  in  6  days;  the  silver 
salt  gives,  by  treatment  with  methyl  iodide  followed 
by  acetylation,  the  above  methyl  ether  hepta-aeetate. 

G.  Hollins. 

Quantitative  hydrolysis  of  starch  by  buffered 
taka-diastase.  [Determination  of  starch,]  I.  D. 
Collins  (Science,  1927,  06,  430—431).— When  50  e.c. 
of  0*3%  starch  solution  are  kept  at  40°  for  86  hrs, 
with  1  c.c.  of  10%  taka -diastase  and  5  c.c.  of  acetate 
buffer  (pK  5*0),  dextrose  values  representing  98*5— 
101*1%  hydrolysis  are  obtained,  deduction  of  the 
concentration  of  taka-diastase  to  0*75  did  not  decrease 
the  amount  of  dextrose  formed ;  with  0*5  the  dextrose 
value  was  95*6 — 99*0.  A  phosphate  buffer  at  pn 
4*5  gave  100*1%  of  dextrose.  A.  A.  Eldkidge. 

Structure  of  the  crystalline  component  of 
cellulose.  ^  K.  H.  Meyer  and  H.  Mark  (Ber.,  1928, 

,  [x>]5  593 — 014), — 1 The  determination  of  the  struc¬ 
ture  is  based  on  the  following  considerations  :  (1) 
Geffobiose  can  be  obtained  in  60%  yield  from  cellulose 
uituoF  conditions  which  do  not  permit  the  formation 
04  cehobiose  from  dextrose;  (2)  cellobiose  lias  the 
constitution  assigned  to  it  by  Haworth  and  co- 
w orkers ;  (3)  the  crystalline  component  of  cellulose 
an  elementary  cell  of  winch  the  edge  in  1  he  direc- 
* 11131  Fibre  axis  is  10*3  A.  long,  whereas  the 

length  of  the  other  edges  is  7*9  and  8*7  A.;  the 


smallest  possible  elementary  cell  contains  four 
glucose  residues.  From  these  considerations  it  is 
deduced  that  the  cellobiose  residues  are  oriented  in 
the  direction  of  the  fibre  axis  and  are  united  to  one 
another  by  glucosidic  oxygen  bridges.  In  the  space- 
groups  C2,  F3,  and  F4,  a  configuration  can  be  elucid¬ 
ated  which  explains  the  axial  ratios  and  the  most 
important  intensity  effects.  The  conclusion  is  reached 
that  about  forty  dextrose  residues  in  the  amylcne- 
oxide  ring  form  are  united  by  (3-glucosidie  linkings 
in  the  1  : 4-position  to  a  straight,  extended,  main- 
valency  chain.  About  forty  to  sixty  of  such  chains 
aro  arranged  parallel  to  one  another  and  united  by 
“  micellary  forces ?l  to  a  cellulose  particle.  This 
conception  is  shown  not  only  to  be  compatible  with 
the  established  facts  of  cellulose  chemistry  and  its 
Rontgen  analysis,  but  also  to  afford  a  ready  explan¬ 
ation  of  the  processes  of  esterification,  swelling,  and 
dissolution*  H,  Wren. 

Sulphuric  esters  of  cellulose.  W.  Traube,  B. 
Blaser,  and  C.  Grtjnert  (Ber.,  1928,  61,  [B],  754 — 
767). — Cellulose,  in  the  form  of  filter-paper  dried  at 
100°  in  a  high  vacuum  until  constant  in  weight, 
absorbs  sulphur  trioxide  vapour  with  avidity  from  a 
mixture  of  the  latter  with  air.  If  the  cellulose  has 
absorbed  only  50 — 75%  of  its  weight  of  sulphur 
trioxide,  the  product  is  directly  converted  into  its 
potassium  salt  by  cautious  neutralisation  with 
potassium  hydroxide.  If  greater  absorption  has 
occurred,  the  product  is  treated  with  water,  followed 
by  lead  hydroxide  or  carbonate  in  amount  slightly 
greater  than  is  required  to  neutralise  the  free  sulph¬ 
uric  acid.  The  slight  excess  of  lead  is  removed  as 
lead  sulphide  and  the  clear  solution  is  neutralised  with 
potassium  hydroxide.  Potassium  cellulose  trisulphate- 
A  crystallises  readily  from  the  solution  in  yield  of 
about  65%.  It  is  amorphous  and  yields  colloidal 
solutions  in  water.  The  copper  number  is  2*5 — 4*0. 
In  aqueous  solution  it  has  [a]D  —5*5°  to  —6*5°. 
The  neutral,  aqueous  solutions  are  very  stable  when 
boiled ;  addition  of  hydrochloric  acid  causes  gradual, 
quantitative  elimination  of  sulphuric  acid  and  the 
solution  acquires  strong  reducing  power  compatible 
with  the  quantitative  production  of  dextrose. 
Towards  alkali  hydroxides  the  salt  A  is  very  stable. 
Regeneration  of  cellulose  from  it  has  therefore  not 
been  accomplished.  Solutions  of  the  salt  do  not 
give  a  precipitate  with  silver  nitrate,  only  a  turbidity 
with  lead  acetate,  and  marked  precipitates  with  basic 
lead  acetate,  nitron,  and  barium  chloride.  If  the 
mother-liquors  from  the  preparation  of  the  salt  A, 
which  has  every  sign  of  homogeneity,  are  concen¬ 
trated,  potassium  cellulose  trisulphate- B, 
C6H705(S03K)3,  separates  in  very  varying  amount; 
it  has  [a]D  + 1°  to  -\-7°  in  aqueous  solution,  copper 
number  8—9,  and  probably  contains  a  varying 
proportion  of  the  salt  A. 

Pre- addition  of  cellulose  sulphate  to  solutions  of 
sulphates  acidified  with  hydrochloric  acid  inhibits 
completely  the  separation  of  barium  sulphate.  after 
addition  of  barium  chloride  within  certain  limits; 
inhibition  appears  to  be  due  to  the  formation  of 
colloidal  barium  sulphate  rather  than  to  the  production 
(if  complexes.  Similar  observations  are  recorded  for 
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lead  iodide,  silver  chromate,  and  mercurous  chromate. 
In  the  ease  of  sparingly  soluble  salts,  such  as  potassium 
perchlorate,  the  habit  of  the  precipitate  is  frequently 
greatly  modified  by  the  presence  of  potassium  cellulose 
trisulphate. 

If  preparations  of  cellulose  which  have  absorbed 
considerably  more  than  3  mols,  of  sulphur  trioxide 
are  preserved,  a  homogeneous,  transparent,  brown, 
viscous  mass  is  obtained  which  dissolves  without 
residue  in  water  or  alcohol.  Such  products  when 
treated  with  water  and  neutralised  with  potassium 
hydroxide  afford  little  or  no  potassium  cellulose 
trisulphate-A,  and  the  solutions  when  evaporated 
deposit  a  material  containing  much  potassium  cellulose 
tetrasulphate,  C6H605(S0Jv)4,  probably  usually  ad¬ 
mixed  with  a  little  salt  B .  The  tetrasulphate  is  not 
a  derivative  of  cellulose,  since  in  its  formation  a  ring 
of  the  anhydro-sugar  is  necessarily  ruptured. 

Wood  is  also  converted  by  sulphur  trioxide  into 
potassium  cellulose  trisulphate-X  if  the  product  is 
worked  up  immediately ;  if,  however,  it  is  preserved 
and  a  large  excess  of  sulphur  trioxide  is  used,  the 
product  is  almost  completely  soluble  in  water,  the 
lignin  also  appearing  to  be  converted  into  water- 
soluble  substances.  H.  Wren, 

Constitution  of  pine  lignin.  VII.  B-Ligno- 
sulphonic  acid,  P.  Reason  (Bcr.,  1928,  61,  [5], 
614—615;  ef.  A.,  1920,  i,  821). — a-Lignosulphonic 
acid  is  removed  from  the  liquors  by  (3 - napht liyla mine 
hydrochloride  and  the  filtrate  is  treated  with  lead 
acetate ;  the  precipitate  is  decomposed  by  hydrogen 
sulphide.  The  p-lignosulphonie  acid  thus  obtained 
is  treated  with  a  further  portion  of  napht hylamine 
to  remove  residual  a -lignosul phonic  acid  and  then 
successively  with  barium  hydroxide  and  sulphuric 
acid.  It  is  probable  that  the  p-acid  contains  a 
combination  of  coniferaldehyde  and  coniferyl  alcohol 
of  the  type,  R,CH(0H)*0*CH2R  and  formula 
C19H1806 ;  it  is  impossible  for  the  corresponding 
liydrosulplionic  acid  to  yield  an  internal  naphthyl- 
amine  salt.  The  naphthylamine  salt  of  the  (3-acid 
to  which  the  structure  C  „H18O7,H2S03,2C10H7-NH3 
has  been  ascribed  (A,,  1923,  i,  187)  probably  has  the 
composition  C19H18O53H2SO352C10H7'NH2,H2O. 

H.  Wren, 

Primary  amines  from  Grignard  reagents  and 
monocMoroamine.  G,  H.  Coleman  and  C.  R. 
Hauser  (J,  Amer.  Chcm.  Soc.,  1928,  50,  1193 — 
1196), — When  monochloroamine  (cf.  Marekwald  and 
Wille,  A.,  1923,  ii,  558)  is  treated  in  ethereal  solution 
at  0°  with  excess  of  Grignard  reagent,  RMgX  (R 
being  methyl,  ethyl,  n-propyl,  n-butyl,  tsoamyl, 
phenyl,  benzyl,  or  0-phcnvlct-hyl  and  X,  chlorine, 
bromine,  or  iodine),  30—90%  of  it  is  converted  into 
primary  amine  and  ammonia.  The  yield  of  primary 
amine,  which  increases  as  that  of  ammonia  decreases, 
is  greatest  for  the  same  radical  R  when  X  is  chlorine 
and  least  when  X  is  iodine.  Magnesium  benzyl 
chloride  gives  85%  of  benzylamine,  whilst  magnesium 
phenyl  iodide  gives  95*6%  of  ammonia  with  benzene, 
ehloro-  and  iodo-benzene,  and  diphenyl. 

H.  E,  F.  Notton. 

Derivatives  of  tetramethylenediamine,  pyrrol¬ 
idine,  and  y-aminobutyric  acid.  W.  Kiel  (Z. 


physiol  Chem.,  1927,  171,  242— 251).— Whereas 
aS-dibromobutane  and  S~iodo-?i-butylamine  react  with 
primary  and  secondary  amines  to  form  pyrrolidine 
ring  systems,  and  with  tertiary  amines,  forming  the 
corresponding  substituted  tetramethylenediamine, 
y-chloro(or  -bromo)*?i-butyronitrile  reacts  equally 
characteristically  with  ammonia,  and  with  mono-, 
di-,  and  tri-methylamine,  without  ring  formation  in 
all  cases.  The  following  substances  are  described  : 
y -amino -i\-butyroniir  He  [chloroaurate,  m.  p.  154° 
(decomp.)] ;  y -methy  lam ino - n - buty ro n i iri le,  b.  p.  173'"' 
[hydrochloride,  m.  p.  162° ;  chloroaurate  (+H20) ; 
p i crate] ;  y-d imeihyla m mo- n - butyronit r i le  ( ch loroaura ie, 
m.  p.  129°;  pier  ate,  m.  p.  120°);  trimetk  yZ-y-  cyano- 
propylammonium  picrate,  m..p.  126°,  and  chloroaurate. 
Hydrolysis  of  y-dimethylamino-n-butyronitrile  with 
hydrochloric  acid  affords  the  hydrochloride  of  y-di- 
mcthylamino-w-butyric  acid,  isolated  as  the  chloro¬ 
aurate,  m,  p.  142°.  The  latter  is  also  obtained  by 
heating  y-iodo-n- butyric  acid  with  alcoholic  dimethyl- 
amine,  treating  the  resulting  iodide  with  thallium 
hydroxide  and  the  latter  with  hydrochloric  acid  and 
auric  chloride.  Reduction  of  y-methylamino-u- 
butyronitrile  with  sodium  and  alcohol  gives  the 
known  5-methvlamino-?i-butylamine,  analysed  as  the 
chloroaurate.  The  similarly  obtained  8-dinjethvl - 
amino-R-butylamine  gives  a  chloroaurate ,  m.  p.  175°, 
a  chloroplatmate,  decomp.  216°,  and  a  picrate.  ■ 
N  A7'  -  Dimethylpu  trescine  ( methyl  -  5  -  methy  lam  ino-n  - 
butylamine)  is  conveniently  prepared  from  tetra¬ 
methylenediamine  hydrochloride  and  formaldehyde 
in  presence  of  aqueous  calcium  chloride.  It  was 
identified  as  the  chloroplatmate ,  m.  p.  237°.  Tri- 
methyl-§-amino-n-butylammonium  chloroaurate ,  chloro¬ 
platmate,  and  picrate  were  obtained  from  trimethyl  - 
amine  and  S-iodo-?i -butylamine  hydriodide. 

Rapid  dry  distillation  of  NB  -  dime  thylpu  trescine 
hydrochloride  gives  1  -  methy  lpyrrolidine .  The  meth- 
iodide  of  the  latter  is  obtained  from  5-iodo-n-butyl- 
amine  hydriodide  and  cold  alcoholic  dimctliylamine. 

J.  Stewart. 

Complex  salts  of  bivalent  platinum  with 
apy-triaminopropane.  F.  G.  Mann  (J.C.S.,  1928, 
890—898 ;  cf.  A.,  1927,  754).— When  .  potassium 
chloroplatinite  was  treated  with  a 0y  - tr  iami nopropane 
trihydrochloride,  co-ordination  occurred  between  the 
metal  and  the  a-  and  p-amino-groups  of  the  amine, 
giving  dickloro{triamhiopropane-y -monohydrochloride)' 
platinum  monohydrate, 

[CI2PtXH2*0H2‘CH(NH2)'CHo#NH2,H01]H20,  m.  p. 
290—291°  (decomp.,  darkening  at  280°).  This  com¬ 
pound  is  similar  in  type  to  the  platinic  compound 
previously  described  (loc.  cit.),  and  its  constitution 
was  verified  by  resolution  into  optically  active  forms 
by  fractional  crystallisation  of  the  bromoeamphor- 
sulphonates,  which  were  then  reconverted  into  the 
hydroe  hlorides .  d- D  ichloro  (ir  iam  i  n  opropane-mon  o  - 

d  -  bromoca  rnph  or--su  l pit  ona  tefplat  inu  m  monoh  yd  rate , 

+522°,  the  l -base  1  -sulphonaie,  —524", 

d - dichIoro{triami nopropane- monoliydrochloride)plati n  * 
um,  +195°,  and  the  l-monohydrochlondt , 

— 192°,  were  prepared.  Dick loro(iriam ino- 
propane  -  mono  -  d  -  camphor  -  p  -  $idphonate)platinum, 
[J/jJJn  +61 3,  gave  no  satisfactxuy  resolution.  The 
monohydrochloride  Yielded  with  oxalic  odd  d ichloro- 
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(triaminopropane-y -monohydrogen  ozalate)pla  tmum, 
in.  p.  216—217°  (decomp.,  darkening),  and  with 
amm on i a  mo  n  och  lo rolriaminop ropaneplat  mom  mono - 
chloride ,  [ClPtNH2-CH2-OH(NH2)-CH2*NH2]Ci,  m.  p. 
282 — 283d  (decomp.).  When  potassium  chloro- 
platinite  was  treated  with  free  triaminopropane, 
co-ordination  occurred,  and  two  new  types  of  com¬ 
plex  salts  were  separated,  Treatment  of  the  solution 
with  acetic  acid  and  potassium  thiocyanate  yielded 
b  is(tria  minopYopane-y-monoihiocyanate)platinous  di- 
thiocymuits , 

[Pt{NH2«GH2*CH(NH2)-OH2‘NH2,HCNS}2](SCN)2, 
in.  p.  177 — 178°,  of  the  same  type  as  the  cupric  com¬ 
pound  previously  described  (A.,  1026,  1234).  This 
should  exist  in  racemic  and  meso -forms  by  virtue  of 
two  asymmetric  carbon  atoms,  and  probably  the 
mmo4 orm  should  be  resolvable  by  virtue  of  the 
tetrahedral  configuration  about  the  platinum,  but 
recrystallisation  of  bw(triaminopropane-y-mono  -  d- 
b rom ocmnph  ors ulph onalc)plalin ous  di-d-b romocampho r- 
mlphonate  trihydrate,  +  1340°,  gave  no  evidence 

of  resol u tion .  If  the  sol  ution  o btained  from  potass! u m 
chloroplatinite  and  triaminopropane  was  treated  with 
potassium  iodide,  bis(triami?io)}ro2>aiie)platinous  di- 
iodide,  [Pt(NH2*CH2»CH(NH25-CH2-NHg}2]I2,  m.  p. 
266—207°  {decomp. ),  was  formed"  The  dibromide, 
m.  p.  270 — 271°  (decomp.),  was  also  prepared,  and 
from  this  the  dipicraie ,  which  deflagrated  when  heated. 
These  compounds  appear  to  be  a  new  type  in  which 
bivalent  platinum  has  a  co-ordination  number  of  6. 
The  constitution  is  discussed.  Ammonium  eh  loro- 
pall  adite  and  triaminopropane  trihydrochloride 
yielded  dicldoro{triaminopropane-y-mo  nohydrochloride)- 
palladium ,  m,  p.  279 — -280°  (decomp.),  unstable  in 
hot  water.  Triaminop ropane  trihydrogen  trioxalate 
monohydrate,  in.  p.  173—174°  (decomp.),  is  described. 

R.  K.  Callow. 

Oxidation  of  amino-acids.  1.  Effect  of  tem¬ 
perature  on  the  oxidation  of  amino-acids  by 
animal  charcoal.  II.  Effect  of  amines.  S. 
Toyoda  (J.  Biochem.  Japan,  1927,  7,  209 — 216, 
217— 225).— 1 The  greatest  oxidation  of  glycine  in  the 
Warburg  charcoal  model  occurs  at  the  body-temper¬ 
ature.  Amines  retard  the  rate  of  oxidation  of  amino- 
acids  on  charcoal  to  an  extent  dependent  in  homolog¬ 
ous  series  on  the  length  of  the  chain. 

Chemical  Abstracts. 

Isomeric  gly  cylgly  cine- Ar-carb  oxylic  acids.  F. 
Wessbly  and  E.  Komm  (Z.  physiol.  Chem.,  1928, 174, 
306— 3 18). —Hydrolysis  of  hydantoin-3~aeetie  add 
with  AT- sodium  hydroxide  yields  glycylglyeine-AT-carb- 
oxylic  acid,  m.  p.  204—200°  (decomp.),  for  which  the 
formula  CO(KH-OIIvCO.H),  (I)  is'  suggested  in 
contrast  to  C02H«NH:CH2  CO--NH-CH2-CO*H  (II)  and 
G0jH-NH-CH2-C(0H):N-CH2-C02E  (III),  “given  by 
idscher  and  Fan  mean  (A.,  1901,  i,  675)  and  by 
dnichs  and  co-workers  (A.,  1907,  i,  770;  1908,  i,  723 ; 
1025,  i,  1248),  respectively.  Support  for  this  hypo¬ 
thesis  is  given  by  the  fact  that  hydantoin-3-aeetie  acid 
under  the  influence  of  ammonia  yields  a  diamide 
identical  with  that  formed  from  ammonia  and 
carbonylbisglycine  ester;  also  the  ester  of  the 
glycylglycine-AT-carboxylic  acid  is  identical  with  that 
synthesised  from  carbonyl  chloride  and  glycine  ester, 
die  car  bony  Ibisgly  cine  ester  obtained  from  the  acid 


formed  by  the  alkali  hydrolysis  of  liydantoin-  3  -  acetic 
acid  has  m.  p.  147°,  but  after  recrystallisation  from 
water  the  m.  p,  falls  considerably  (even  as  low  as  129°). 
This  alteration  in  in.  p.  is  not  due  to  differences  in  the 
size  of  the  crystals,  and  the  analytical  values  show 
no  alteration.  Similar  changes  occur  on  recrystallis¬ 
ation  from  alcohol  and  ether  or  from  benzene.  Treat¬ 
ment  of  the  crude  product  of  carbonylbisglycine  ester 
(hi,  p.  147°),  or  a  recrystallised  product  with  lower 
in.  p.,  with  hydrochloric  acid  in  alcohol  or  ether 
yields  a  substance,  m.  p.  148—149°,  which  undergoes 
no  change  on  recrystallisation .  It  is  considered 
improbable  that  a  change  occurs  on  recrystallisation 
corresponding  with  a  conversion  of  the  ester  of  (I)  into 
that  of  (II)  or  (III).  A.  Worm  all. 

Formation  of  guaninido -compounds  by  the 
action  of  guanidine  on  amino -esters,  II. 
Formation  of  creatinine  from  sar cosine  ethyl 
ester  and  guanidine  or  cyanamide,  and  of  dl- 2- 
imino-4-keto -5~p- hydroxybenzyltetrahydrogly- 
oxaline  from  dt- tyrosine  ethyl  ester  and 
guanidine.  E,  Abderhaldbn  and  H.  Sickel  (Z, 
physiol.  Chem.,  1928,  175,  68—74 ;  cf.  this  voL,  511). 
— Guanidine  (and  less  easily  cyanamide)  reacts  with 
sarcosine  ethyl  ester  [ethyl  methylaminoacetate]  to 
give  creatinine.  From  dl- tyrosine  ethyl  ester  and 
guanidine  there  is  obtained  24minoA4ceto-o-j>-hydr- 
oxyb enzyltetrahydroglyoza line ,  m.  p.  257—263°.  Tlie 
mechanism  of  the  reaction  is  discussed. 

C,  Hollins. 

Benzylidenecreatinine  and  related  compounds. 
B,  H.  Nicolet  and  E.  I).  Campbell  (J.  Aimer.  Chem. 
Soc.,  1928,  50,  1155 — 1160). — AeetyI-5  -  benzyl  idene  - 
creatinine  (cf.  Erleomeyer,  A.,  1895,  j,  310),  prepared 
by  an  improved  method,  is  hydrolysed  by  acids  to 
o -benzylidenecreatinine  {dihydrochloride),  which  is 
reduced  by  hydriodic  acid  to  5-benzylcreatinine  (cf. 
Hennig,  A,,  1913,  i,  1106;  Grecnwald,  A.,  1925,  i, 
839).  This  is  hydrolysed  by  barium  hydroxide,  first 
to  5-benzyl- 1 -methylkydantoin,  m,  p.  106°,  then  to 
a -methyl  amino- (5-phenylpropionic  acid  (Fischer  and 
Lipschitz,  A.,  1915,  i,  242),  the  yield  of  which  from 
creatinine  is  22%  of  the  theoretical.  Benzylidene- 
creatinine  (I)  is  similarly  hydrolysed  to  1  -methyl* 
5 -benzylidenehydantoin,  m.  p.  193 — .194°,  which  is  also 
formed  from  benzaldehyde  and  1  -metkylhydantoin, 
and  is  methylated  by  sodium  hydroxide  and  methyl 
iodide  to  1  :  S-dimethyl-B-benzyUdenehydanto in,  m.  p. 
92°.  Methylation  of  (I)  affords  methyl- o-benzylidem- 
CO-0:CHPh 

creatinine,  |  [>NMe,  m,  p.  129°,  which  is  hydrolysed 

NH-aNMe 

to  1  -methyl -5-bcnzylidenehydantoin.  Attempts  to 
condense  metliylcreatinine,  or  an  (?)  isomerised 
product  obtained  from  this  by  ring  opening  and 
reelosure,  with  benzaldehyde  were  unsuccessful  (cf. 
Kunze, A.,  1911,1,21).  H.  E.  F.  Notton. 

Compound  of  carbon  monoxide  with  11  ferro- 
cysteine  ”  and  its  decomposition  by  light.  W. 
Cremer  (Biochem.  Z.,  1928,  194,  231 — 232). — The 
compound  obtained  by  the  reaction  of  carbon  mon¬ 
oxide  with  a  mixture  of  ferrous  sulphate  and  cysteine 
in  which  1  atom  of  iron  combines  with  2  mols.  of 
carbon  monoxide  (cf.  this  vol.,  315)  is  decomposed  by 
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light,  but  It  may  be  distinguished  from  the  corre¬ 
sponding  compound  of  carbon  monoxide  and  haerain, 
which  is  similarly  decomposed,  by  its  absorption 
spectrum.  ~  P.  W .  Old tterrugk . 

[Preparation  of]  ethyl  eyanoacetate.  J.  K.  H. 
Ikglis  {Org,  Syntheses,  1928,  8,  74—76). 

Action  of  organo-magnesium  derivatives  on 
some  oxamides.  B.  Barre  (Ann.  Chim.,  1928, 
[x],  9,  204— 275).— Partly  an  account  of  work  already 
published  (A.,  1927,  447).  The  following  is  new. 
The  oc-form,  m.  p.  140—141°,  of  propionylformdiethyl- 
amide  semicar bazone  is  converted  by  hydrochloric 
acid  into  the  stable  m.  p.  170—171°.  Pro- 

pionylformdieikyla ?nide  phenylhjdrazone  and  p -nitro- 
phenylhydrazone  have  m,  p.  101—102°  and  124—123°, 
respectively.  Magnesium  butyl  bromide  and  ethyl 
diethyloxamate  react  at  —15°  to  form  n-valeryl- 
formdiethyla mide  (90%),  b.  p.  120— 122°/ 11  mm. 
(semicarbazone,  m.  p.  163°),  hydrolysed  by  hydro¬ 
chloric  acid  to  a-ketohexoic  *  acid,  b.  p.  93—94°/ 
14  non.  (oxtme,  m.  p.  140° ;  phenylhydrazone,  m.  p.  89° ; 
semicar bazone,  m .  p «  200°).  Ethyl  diethyloxamate  and 
magnesium  phenyl  bromide  (1*0  mols.)  at  —15°  give 
beiizildiethylamide  (63%),  m.  p.  95—96°  (cf.  McKenzie 
and  Duff,  A.,  1927,  755),  and  bcnzoylformdieth ylami de 
(15%),  b.  p.  183 — 185°/ 18  mm.  ( semicarbazone ,  m,  p. 
204—205°).  When  2  mols.  of  the  Grignard  reagent 
are  used  03%  of  the  keto -diethylamide  is  obtained. 
Magnesium  benzyl  chloride  and  ethyl  diethj'loxamate 
furnish  ct-hydroxy*  p  -phenyl-  a-benzyljiropiondiethylamide 
(15%),  m.  p.  119°,  and  phcnylacetylformdiethylamide 
(70%),  b,  p.  155 — 157°/7  mm.  (semicarbazone,  m.  p. 
211—212°),  hydrolysed  to  phcnylpyruvie  acid,  m.  p. 
155°. 

The  product  of  the  action  of  diethylamine  on 
magnesium  ethyl  bromide  converts  ethyl  oxalate  into 
tetraethyloxamide,  b.  p.  142°/4  mm.,  m.  p.  31—32®. 
This  reacts  with  magnesium  ethyl  bromide  (3  mols.) 
in  ether  to  form  a -diethylaminobutyrdiethylamide 
(20%),  b.  p.  98— 99°/3  mm.  (picrale,  m.  p.  114 — 115°), 
also  obtained  from  diethylamine  and  a-bromobutyr- 
diethylamide,  together  with  propionylformdiethyl- 
amide  (70%),  In  benzene  the  corresponding  amounts 
are  36%  and  55%,  together  with  1%  of  dipropionyl 
[disemicar bazone }  m.  p.  285°  (decomp.)],  whilst  in 
toluene,  with  mechanical  agitation,  the  percentages 
are  60  and  28.  With  magnesium  ethyl  iodide  in  benz- 
ene,  the  product  is  mainly  the  keto  -diethylamide. 
Tetraethyloxamide  and  magnesium  phenyl  bromide 
(4  mols.)  in  toluene  give  dtetkylaminodiph enylacetdi - 
eihylamide  (75%),  b.  p.  182 — 184°/3  mm.  [perchlorate, 
m.  p.  177°  (decomp.)],  easily  hydrolysed  by  acid  or 
alkali  to  benzildiethylamide . 

The  reaction  between  magnesium  alkyl  and  aryl 
halides  and  the  iminochloride  from  oxanillde  yields 
mainly  resinous  products.  H.  Burton. 

[Preparation  of]  acetamidine  hydro  chloride, 
A.  W.  Box  (Org,  Syntheses,  1928,  8,  1—3). 

[Preparation  of]  aUy!  cyanide.  J,  V.  Sutniew- 
ski  and  P.  L.  Salzberg  (Org.  Syntheses,  1928,  8, 
4—6). 

[Preparation  of]  y-chl  o  r  obuty  r  onitr  ile . 

0.  F.  H.  Allen  (Org.  Syntheses,  1928,  8,  52 — 53). 


Oxidation  of  alkali  cyanides  by  permanganate. 
H,  Gall  and  G.  Lehmann  (Bcr.,  1928,  61,  [£], 
670— 675).— During  the  direct  oxidation  of  potassium 
cyanide  by  potassium  permanganate  In  strongly 
alkaline  solution,  approximately  two  equivalents  of 
oxygen  are  used  for  each  molecule  of  cyanide ;  the 
reaction  is  very  tedious  and  is  accompanied  by  many 
side  changes,  so  that  it  is  useless  for  analytical 
purposes.  Addition  of  copper  sulphate  greatly  acceler¬ 
ates  the  oxidation,  so  that  alkali  cyanide  may  be 
oxidimetrieally  determined  as  follows.  The  solution 
of  the  cyanide  is  treated  successively  with  potassium 
hydroxide  (about  30%,  20  c.c.)  and  copper  sulphate 
(5%,  20  c.c.).  After  addition  of  permanganate  it  is 
warmed  for  5  min.  at  60°,  after  which  excess  of  the 
oxidising  agent  is  determined  by  oxalic  acid.  It  is 
essential  that  the  cold  and  hot  solution  should  exhibit 
the  pure  green  colour  of  the  manganate.  If  the  latter 
disappears  when  the  solution  is  warmed,  more  perman¬ 
ganate  may  be  added.  If,  however,  permanganate 
remains  (shown  by  the  blue  colour  of  the  solution),  the 
following  "  cold  titration  ”  method  must  be  used. 
The  cyanide  is  treated  with  alkali  hydroxide  and 
copper  sulphate  as  described  above  and  then  with 
so  much  permanganate  that  the  solution  has  a  pure 
blue  colour ;  excess  of  permanganate  is  immediately 
titrated  with  oxalic-sulphuric  acid  solution.  In  place 
of  oxalic  acid,  acidified  ferrous  sulphate  solution  may 
be  employed.  The  successful  use  of  permanganate  in 
this  connexion  depends  on  its  immediate  conversion 
into  manganate ;  if  reaction  occurs  slowly,  apparent 
consumption  of  permanganate  ensues,  due  to  its 
decomposition  in  alkaline  solution.  Manganate  is 
used  in  the  determination  of  cyanide  by  adding 
potassium  hydroxide  (about  30%,  20  c.c.)  and  copper 
sulphate  (5%,  20  c.c.)  to  the  solution  of  the  cyanide 
followed  by  an  excess  of  manganate  solution.  The 
mixture  is  heated  nearly  to  boiling  over  a  free  flame, 
whereby  the  green  colour  must  persist.  Excess  of 
manganate  is  titrated  by  ferrous  sulphate  or  oxalic 
acid.  The  preparation  of  pure  potassium  cyanate  is 
described  in  detail.  H.  Wren. 

Grignard’s  reaction.  J.  Meisenheimer  (Ber., 
1928,  61,  [B%  708 — 720). — The  magnesium  alkyl 
halide  produced  by  the  action  of  magnesium  on  alkyl 
halide  may  be  determined  by  decomposing  a  measured 
volume  of  the  ethereal  solution  with  water  and  a 
known  excess  of  standard  nitric  acid  and  titrating  the 
unused  acid  (cf.  Gilman  and  others,  A.,  1923,  ii,  272). 
The  ionic  halogen  is  also  determined  by  Yolhard’s 
method.  In  the  case  of  the  exclusive  formation  of 
magnesium  alkyl  halide,  the  ratio  nitric  acid  :  silver 
nitrate  is  1  ;  1.  The  method  is  trustworthy  only  if 
moisture  and  atmospheric  oxygen  are  excluded  as  far 
as  possible  during  the  preparation  of  the  reagent.  For 
some  unexplained  reason,  great  dilution  of  solutions  of 
magnesium  methyl  or  ethyl  iodide  with  ether  pre¬ 
viously  to  titration  causes  a  very  marked  alteration 
in  the  ratio  I' :  OH',  although  the  sum,  F+OF,  is 
influenced  but  little  if  at  all. 

The  composition  generally  assigned  to  magnesium 
alkyl  halides  is  deduced  from  Tsckelinzcv’s  colori¬ 
metric  measurements  and  not  previously  controlled 
by  analyses.  Magnesium  a -naphthyl  bromide  has  been 
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isolated  as  a  crystalline  trietherate,  MgC10H7-Br,3Et2O? 
which  readily  loses  1  mol.  of  ether,  forming  the 
non- crystal  line  dietherate . 

Ethereal  solutions  of  magnesium  ethyl  iodide,  when 
preserved,  slowly  deposit  crystals  of  magnesium 
ethoxy  iodide  monoetherate  owing  to  oxidation  by  the 
atmosphere;  if  moisture  is  also  present,  the  deposit 
is  mixed  with  magnesium  iodide  dihydrate.  If  a 
current  of  air  is  rapidly  passed  through  the  solution, 
the  precipitate  consists  of  more  highly  basic  magnesium 
salts.  Magnesium  ethoxy  iodide  is  readily  obtained 
crystalline  by  addition  of  the  calculated  amount  of 
anhydrous  ethyl  alcohol  to  an  ethereal  solution  of 
magnesium  methyl  or  ethyl  iodide,  methane  or  ethane 
being  vigorously  evolved.  Auto-oxidation  of  magnes¬ 
ium  methyl  iodide  solutions  proceeds  less  smoothly, 
whilst  magnesium  ethyl  bromide  affords  magnesium 
hydroxybromide  etherale  instead  of  the  expected 
ethoxy  bromide. 

The  crystalline  precipitates  obtained  by  Zere- 
witinov  from  solutions  of  magnesium  methyl  iodide  in 
amyl  ether  evolve  little  methane  when  treated  with 
water  and  appear  to  consist  mainly  of  magnesium 
iodide  diamyletherate  with  varying  amounts  of 
magnesium  methyl  iodide  ( 1  diamyletherate)  and 
decomposition  products.  If  dry  air  is  passed  through 
the  solution,  crystals  are  gradually  formed  which  have 
approximately  the  composition  of  magnesium  meth- 
oxyiodide  monoamyletherate  and  correspond  most 
closely  with  Zerewitinov’s  magnesium  methyl  iodide 
monoamyletherate  in  properties.  When  magnesium 
reacts  with  methyl  bromide  in  presence  of  a  regulated 
amount  of  amyl  ether,  the  precipitate  formed  appears 
to  consist  of  80*5  %  of  magnesium  methyl  bromide 
semiamy  let  her  ate ,  23*3%  of  magnesium  bromide 
semiamyletherate,  and  1*7%  of  magnesium  oxide. 

o - Chloro - y-ehl oro - - propylbenz en e  could  not  be 
caused  to  react  with  magnesium  in  ethyl  ether  under 
any  conditions.  Since  p-dibromo-  and  p-di-iodo- 
benzene  are  active,  whereas  p-dichlorobenzene  is 
indifferent,  it  is  remarkable  that  o-iodo-y-chloro- 
n-propyh,  o-ehloro-y-iodo-7t~propyl-,  and  o-iodo-y- 
iodo-n-propyl-benzenes  are  indifferent.  Replacement 
of  ethyl  ether  by  benzene  induces  activity  in  the  case 
of  the  di-iodo -compound  only,  whereas  all  four  halides 
react  in  boiling  asoamyl  ether  ;  under  these  conditions, 
however,  the  tendency  to  side  reactions  is  so  pro¬ 
nounced  that  the  actions  do  not  promise  usefulness  in 
syntheses.  The  failure  of  the  aliphatic  halogen  atom 
to  react  is  unexplained,  since  y-iodo-n-propylbenzene, 
o-iodopropylbenzene,  and  o-bromobenzyl  bromide  are 
readily  active.  With  other  reagents,  the  halogen 
atoms  behave  normally,  o-Ghlor o~y -chloro -n-propyl- 
benzene,  b.  p.  112°/20  mm.,  prepared  from  y-chloro- 
a-propylaniJine,  o-chloro-y-iodo-n-propylbenzene,  b.  p. 
142720  mm*j  from  the  dichloride  and  sodium  iodide 

111  boiling  absolute  alcohol,  o-iodo-y -chloro -n-propyl- 
benzene,  b.  p.  I02°/high  vacuum,  and  o-iodo-y-iodo-n - 
propylbenzene,  b.  p.  132— 134°/high  vacuum,  do  not 
appear  to  have  been  described  previously. 

Under  all  conditions  magnesium  and  ethylene 
bromide  in  ether  yield  ethylene  and  homogeneous 
magnesium  bromide  dietherate.  BischofTs  observ¬ 
ation  (A,,  1905,  i,  589),  that  benzil  is  reduced  to 
benzoin  by  the  product  of  the  action  of  magnesium 


and  ethylene  bromide,  could  not  be  confirmed,  but  may 
bo  due  to  reduction  by  metallic  magnesium  in  the 
presence  of  magnesium  bromide  (of.  Go  mb  erg  and 
Baohmann,  A.,  1927,  1190).  H.  Wren. 

Mol.  wt.  and  constitution  of  Grignard  ps 
magnesium  compounds.  J.  Meisenheimer  and 
W.  ScnLicHENMAiER  (Bcr.,  1928,  61,  [B],  720 — 729). 
— Tho  structure  Mg[ Alk^Mg I2 , 2E t20]  for  magnesium 
alkyl  halides  has  been  suggested  by  Terentiev  (A., 
1926,  1130)  in  place  of  the  constitution 
Alk.Mgl —  (OEt2)2  advocated  by  Meisenheimer  and 
Casper  (A.,  1921 ,  i,  654)  mainly  on  grounds  of  determin¬ 
ation  of  the  mob  wt.  of  magnesium  methyl  iodide  in 
boiling  ether.  Repetition  of  Terentiev’s  experiments 
shows  that  the  Grignard  reagent  is  strongly  associated 
in  solution,  but  that,  at  sufficiently  great  dilution,  the 
values  for  the  mol.  wt.  approximate  to  those  of  the 
unlmolecular  compound.  The  experiments  are  not 
completely  satisfactory,  partly  due  to  inconstancy  in 
the  b.  p.  of  the  solvent  which  can  be  avoided  by  using 
a  large  volume  of  it,  but  mainly  owing  to  the  ultimate 
formation  of  a  precipitate  in  the  solution.  Terentiev’s 
method  of  isolating  the  Grignard  compound  by 
evaporation  of  its  ethereal  solution  and  subsequent 
heating  of  the  residue  at  75°  in  a  vacuum  for  2  hrs. 
causes  extensive  decomposition.  Magnesium  ethyl 
bromide  and  magnesium  methyl  iodide,  dried  at  25°  in 
a  vacuum  during  1  hr,,  give  almost  clear  solutions  in 
ether,  and  their  mol.  wt.  increases  with  increasing 
concentration  in  a  regular  manner.  Protracted 
ebullition  causes  some  alteration  in  the  composition 
of  magnesium  methyl  iodide,  as  shown  by  alteration 
in  the  ratio  Y  :  OH'  (cf.  preceding  abstract).  Magnes¬ 
ium  phenyl  bromide  is  more  strongly  associated  in 
ethereal  solution,  in  which  it  appears  to  undergo  little 
alteration  when  heated.  The  results  indicate  that 
magnesium  alkyl  halides  arc  not  bimoleeular  in 
solution  as  postulated  by  Terentiev.  In  dilute 
ethereal  solution  it  is  considered  that  magnesium 
ethyl  bromide  exists  mainly  as  the  complex 
Et’MgBr — (OEt2)2 ;  a  very  small  proportion  is 
dissociated  ionically  and  a  somewhat  larger  amount 
is  doubly  or  more  highly  polymerised.  Precisely 
similar  observations  are  made  with  magnesium  iodide 
dietherate.  The  interpretation  placed  by  Ivanov  on 
the  course  of  the  action  of  carbon  dioxide  on  magnes¬ 
ium  ethyl  bromide  (A.,  1927,  961)  and  on  that  between 
magnesium  methyl  iodide  and  water  or  carbon 
disulphide  by  Kierzek  {ibid.,  1176)  is  arbitrary  and  the 
assumption  of  the  existence  of  bimoleeular  compounds 
is  unnecessary.  Unfortunately,  the  magnesium  alk- 
oxyhalides  which  are  readily  prepared  pure  (cf, 
preceding  abstract)  arc  unsuitable  for  mol.  wt. 
determination,  since  they  readily  decompose  when 
heated,  but  their  relationship  to  the  unimolecular 
Grignard  compounds  and  unimolecular  magnesium 
iodide  renders  a  bimoleeular  structure  highly  im¬ 
probable.  H.  Ween. 

Condensation  of  cj/clohexene  with  aromatic 
hydrocarbons  in  presence  of  aluminium  chloride, 
1).  Bobroux  (Compt.  rend,,  1928, 186, 1005 — 1006).— 
cycloHoxone  was  added  to  half  its  weight  of  aluminium 
chloride  in  an  excess  of  an  aromatic  hydrocarbon, 
sometimes  diluted  with  carbon  disulphide,  and  the 
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monosubstituted  product,  which  might  bo  accompanied 
by  small  quantities  of  disubstituted  product,  separated 
by  steam  distillation  or  distillation.  The  following 
compounds  were  obtained  :  c?/dohexyitoluone  (mix¬ 
ture  of  two  isomerides),  b.  p.  255 — 2Q1°/15S  mm., 
dP  0*938,  1*527  ;  2 - cyclohexyl - p - x ylene ,  b.  p.  261— 

262°/760  mm.,  dP  0*936,  ng  1*529 ;  dicyclohexyl- 
-xylene,  m.  p.  156 — 157°  ;  5-cf/dohexvl-tti-xylcnc, 
b.  p.  266—268°/763  mm.,  dm  0*931,  nf,  1-525  2-cyclo- 
kexyl-l  :  3  :  o - i rim eihylbenzen e ,  b.  p.  283 — 284*5°/ 
740  mm.,  df  0*946,  ?i%  1*535 ;  cyclohexyl  -  4-isopropyl  - 
toluene ,  b.  p.  279 — 283°/739  mm.,  dli  0*916,  j  1-517  ; 
dicyolohexyU^Asopropyltolnene,  b.p.  210 — 220°/22  mm. 

R.  K.  Callow. 

Phenylpropinenes .  M.  Bourguel  (Compt.  rend., 
1928,  186,  1211 — 1213). — y-Phenylpropinene  (A., 
1923,  i,  429)  had  an  anomalous  value  for  density  and 
refractive  index  when  compared  with  its  higher  and 
lower  homologues.  On  preparing  the  hydrocarbon 
by  different  methods  (A.,  1920,  i,  603;  1925,  i,  770; 
1927,  47),  the  physical  constants  wore  in  agreement 
amongst  themselves  and  with  those  of  the  homologous, 
whilst  the  original  values  were  never  obtained. 
y - Pheny lpr opinene  has  b.  p.  68°/16  mm.,  d*  0*935, 
fie  1*536,  and  yields  a  silver  derivative.  Fraction¬ 
ation  with  cuprous  chloride  and  sodamidc  shows  that 
the  product  is  homogeneous.  Hydration  gives  rise  to 
methyl  benzyl  ketone  and  oxidation  with  perman¬ 
ganate  to  benzoic  add.  With  sodamidc  a  hydrogen 
atom  of  the  methylene  group  is  replaced  by  sodium  to 
give  a  red  derivative.  oc-Phenylpropinenc  has  b,  p. 
73°/13  mra,}  dP  0*942,  nu  1*563.  J.  D.  Fulton. 

Halogenation  of  aromatic  compounds  in 
aqueous  solutions,  D.  Tischenko  (J.  Russ. 
Phys.  Chem.  Soc.,  1928,  60,  153 — 162). — A  resume  of 
the  behaviour  of  aromatic  compounds  towards 
chlorine  water  and  bromine  water,  and  of  the 
mechanisms  suggested  for  the  reactions. 

The  action  of  a  solution  of  bromine  in  aqueous 
sodium  carbonate  was  investigated.  Bromine  reacts 
with  sodium  carbonate  in  solution  according  to  the 
equations  Na„C03+Ho0+Br2  ;^NaBr+NaHC03+ 
HBrO,  ^  and"  finally  6Na2C03 + 3H 20 + 6Br2= 
6NaH003+3NaBr3+2NaBr4-NaBr03.  The  solution 
gives  all  the  reactions  of  free  bromine,  and  hypo- 
bromous  acid  cannot  be  detected  in  the  presence  of 
an  excess  greater  than  10%  of  free  carbonate. 

The  sodium  hydrogen  carbonate  formed  maintained 
a  constant  hydrogen-ion  concentration  during  the 
reactions  with  aromatic  compounds,  which  were 
carried  out  in  Rl A7 -solutions.  Benzene,  toluene,  and 
the  xylenes  did  not  react,  but  naphthalene  gave  an 
S0%  yield  of  very  pure  bromonaphtlialene .  Phenol 
gave  a  70%  yield  of  p-bromophemol.  Resorcinol  was 
partly  oxidised,  and  partly  yielded  a  dibromoresor ein ol , 
m.  p.  111""*  p-Naphthol,  0-,  m-3  and  p-cresols  gave, 
respectively,  1-bromo-P-naphthol,  m.  p.  84°,  6-bromo- 
o-cresol,  m.  p.  63 — 64°,  6-bromo-m-eresol,  m.  p.  54— 
55°,  and  a  liquid  monobromocresol,  b.  p.  110—114°/ 
19  mm,  Pyrogallol  and  quinol  were  resinifled ,  anthra- 
quinone  and  alizarin  were  unaffected,  whilst  indigotin 
was  oxidised  to  indoxyS.  Sodium  benzoate  and 
phthalate  did  not  react,  but  the  salicylate  yielded 
a  bromotrihydrox}  benzoic  acid.  The  probable  brom- 


inating  agent  in  acid  solutions  was  free  bromine,  in 
alkaline  solutions  hypobromous  acid. 

Chlorine  under  similar  conditions  gave  with  phenol 
0-  and  p-chlorophenols ;  with  o-cresol  a  mixture  of 
4-chloro-o-cresol  and  impure  6-chloro-o-crcsol ;  with 
m-cresol  6-  and  4-chloro-m-cresol,  m.  p.  60°;  with 
thymol  p-chloro  thymol,  m.  p.  59—80°. 

Resorcinol  was  oxidised  ;  p-naphthol  gave  a  mixture 
of  8-chloro-P-naphthol,  m.  p.  101°,  and  flp'-dinaphthol. 
Aniline  was  oxidised,  acetanilide,  the  acetotoluidides, 
ace tonaphthal ides,  ot-aminoanthraquinone,  and  di- 
phenylamine  were  unaffected,  whilst  dimethylaniline 
yielded  a  mixture  of  0-  and  p-chlorodimcthylanilines. 

Salts  of  carboxylic  or  sulphonie  acids  which  do  not 
contain  reactive  groups,  such  as  amino-  or  hydroxyl 
groups,  were  not  chlorinated,  but  sodium  sulph  anil  ate 
gave  the  sodium  salt  of  azobenzene-4 : 4'-disul- 
phonic  acid. 

Sodium  salicylate  yielded  sodium  chlorosalieylate, 
and  sodium  p-hydroxybenzoate  furnished  sodium 
3-chloro-p-hydroxybenzoate. 

In  general,  the  oxidising  effect  in  solution  of 
chlorine  is  much  greater  than  that  of  bromine,  duo  to 
the  much  greater  concentration  of  free  hypochlorous 
acid.  M.  Zvegintzoy. 

Nitration  of  chlorobenzene.  0.  Magidson 
(with  L.  Kalis  chevski]  (Trans,  sci.  chem.-pharm. 
inst.,  Moscow,  1923,  6,  .17- — 20;  Chem.  Zentr.,  1927, 
ii,  2542).- — Chlorobenzene  and  nitrating  acid  afford 
chiefly  p-chloronitrobenzene,  whilst  sodium  nitrate 
and  sulphuric  acid  afford  chiefly  tho  0- compound. 
The  latter  reagent  readily  gives  l-chloro-2  :  4 -cl i nitro¬ 
benzene  at  a  higher  temperature. 

A.  A.  Eldridge. 

[Preparation  of]  m-bromonitrobenzene.  J.  R. 
Johnson  and  C.  G.  Gatjerke  (Org.  Syntheses,  1928, 
8,  46). 

Dinitroethylbenzenes .  O.  L.  Brady,  J.  1ST.  E. 
Day,  and  P.  S.  Allam  (J.C.S.,  1928,  978—982).— 
2:4:  6 -Trinitroe thy lbenzene  (Schultz  and  Sander,  A., 
1909,  i,  639)  was  reduced  by  ammonium  sulphide  to 
2 : 6-dinitro-4-aminoethylbenzene,  m.  p.  175°  (lit. 
110°),  which,  on  removal  of  the  amino -group  by 
diazotisation  and  treatment  with  alcohol,  yielded 
2  :  6-dinitroe!hylbenze?ie>  m.  p.  57*5°.  2-Nitro-4-acct- 
amidoethylbcnzcne,  m.  p.  111°  (cf.  Cline  and  Reid,  this 
vol.,  162),  on  nitration  in  nitric  and  sulphuric  acids 
yielded  2  :  3-dinitro-4:-acetamidoethijlbenzene, m. p.  143°, 
and  a  smaller  proportion  of  2  :  o -dinitro-^-a m inoeihyl- 
benzene,  m.  p.  125°,  was  separated  by  hydrolysing 
the  solid  separated  from  the  mother -liquors  of  the 
2  :  3 -compound.  2  :  3-Dmitro-<k-aviinoethylbenzene, 

m.  p.  121*6°,  obtained  by  hydrolysis,  yielded,  by 
removal  of  the  amino-group,  2  :  3-dinitroelhylbenzene , 
m.  p.  58*5°.  2  :  o-Din iirocthylbenzene ,  m.  p.  59*5°,  was 

obtained  similarly.  3  :  5-Dinitro-4-aminoethylbenz- 
ene  (Pauksch,  A.,  1884,  1142),  on  removal  of  the 
amino -group,  yielded  3  :  5~dinitroethylbenzene,  m.  p. 
41°.  The  dinitroethylbenzenes  were  oriented  by 
oxidation  to  the  dinitrobenzoic  acids,  the  methyl  esters 
of  which  were  also  prepared.  Methyl  2  :  Znlinitro- 
benzoate  had  m.  p.  134°.  R.  H.  Callow . 

Michler’s  "  snlpbones.”  F.  Beroel  and  H. 
During  (Ber.,  1927,  61,  [£],  844 — 845 ;  cf.  Boring, 
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l)iss.,  Freiburg,  1928).— The  u  sulphone  obtained  by 
Miehler  by  the  action  of  p-tolnenesulphonyl  chloride 
on  dimethylaniline  is  identified  as  p-toluencsulphon- 
mcfchylauilide.  A  methyl  group  appears  to  be 
removed  during  the  change  and  forms  the  methane 
carbon  atom  of  methyl-violet  and  t ©tram ethy Mi¬ 
ami  no  diphenyl  methane  formed  as  by-products. 

H.  Wren. 

[Preparation  of]  p-bromodiphenyl.  M.  Gom- 
beeg  and  W.  E.  Bachmann  (Org.  Syntheses,  1928, 
8,  42—44). 

Polymerisation  of  indene,  cinnamylidene- 
fluorene,  and  some  indene  derivatives.  G.  S. 
Whitby  and  M.  Katz  (J.  Amer.  Chera.  Som,  1928,  50 , 
1160 — 1 171)  .—Determination  of  the  mol.  wt.5  bromine 
absorption,  and  m.  p.  of  indene  polymerised  by  heating 
or  treatment  with  stannic  chloride  or  antimony  penta- 
chloride  shows  that  (a)  the  products  are  complex 
mixtures,  (b)  the  lower  the  temperature  of  production, 
the  greater  is  the  complexity  of  the  product,  (c)  the 
polymer  ides,  whether  formed  by  physical  or  chemical 
means,  form  an  unbroken  series  showing  a  smooth 
relation  between  m.  p.  and  mol.  wt.  (cf.  Bruson,  A., 
1927,  654;  Stobbe  and  Father,  A.,  1925,  i,  19), 
(d)  the  polyindene  molecule  always  combines  with 
2  atoms  of  bromine  and  therefore  contains  one  double 
linking.  Polymerisation  is  probably  accompanied  by 
migration  of  hydrogen  giving  a  product  of  the  general 

f  0H2-96H41  9H2y0H4  '  Ci 
CHsj-CH— Ir-CH-CH— JrC=GH  ' 
amylidenefluorene  is  converted  by  heating  or  the 
usual  catalysts  into  red,  amorphous,  non -el  as  tic 
polymerides.  At  200°  it  gives  a  product  (G22H16)2, 
ni,  p.  168—170°,  and  at  240 — 250°,  (022H1G)9,  m.  p. 
356—370°,  whilst  antimony  pentachloride  gives  a 
series  of  products  from  (C22H1G)4s  m.  p.  286 — 290°,  to 
m.  p.  365 — 368°,  the  in.  p.  of  which  show  a 
linear  relationship  to  the  mol.  wts,  A  similar  series, 
nu  p.  245— 246°  to  273—275°,  is  obtained  by  therm o - 
polymerisation  of  c i nnamy lid enei nd ene,  which  gives  a 
quadrimolecular  product,  m.  p.  238—242°,  with 
stannic  chloride.  B enzyl ideneindene  is  converted  by 
heat  into  a  teirameride ,  m.  p,  238—242°,  and  by 
antimony  pentachloride  into  a  hexameride ,  m.  p. 
252—255°,  whilst  hydro xybenzylbenzylideneind ene 
gives  a  hexameride ,  m.  p.  297—300°,  when  heated  and 
a  lower  polymeride ,  m.  p.  195—200°,  with  stannic 
chloride.  H.  E.  F.  Notton. 

«-Chloronaphthalene.  I.  Chlorination  of 
naphthalene  in  the  gaseous  phase.  P.  Febrero 
aild  R^Wtjnbnburgeb  (Helv.  Chinn  Acta,  1928,  11, 
425). — An  apparatus  is  described  in  which 
naphthalene  is  chlorinated  in  the  gaseous  phase  either 
m  absence  or  presence  of  a  catalyst  at  250 — 400°. 
U  ill j.out  catalyst,  the  maximum  yield  (about  60%)  of 
a-chloronaphthalene  using  1«5  mols.  of  chlorine  at  a 
1 1 o\\  of  1 5  litres  per  hr .  is  at  350° .  At  400°,  the  reaetio n 
pi  od  nets  are  destroyed ,  In  presence  of  0*5%  of  iodine 
r'_l%  *°niiation  of  mono-substituted  derivatives  is 
av cured,  whilst  ferric  chloride,  porous  earthenware, 
01  v°°cj  charcoal  activates  the  production  of  both 
mono-  and  poly -chlorinated  products.  The  oc-chloro- 
naphthalene  obtained  is  technically  pure. 

H.  Burton. 


Extension  of  Witt’s  colour  theory  on  a  basis 

of  chemical  co-ordination*  W.  Dilthey  and  R. 

Wizinger  (J.  pr.  Cltem.,  1928,  [ii],  118,  321 — 34S). — 

The  colour  of  triphenylmcthyl  is  ascribed  to  the 

chromophoric  effect  of  the  tervalent  carbon  atom. 

An  ethylenie  linking  is  regarded  as  comprising  a  pair 

of  tervalent  carbon  atoms,  and  an  extension  of  Witt’s 

colour  theory  is  developed  from  this  starting-point. 

The  weak  chromophoric  effect  of  such  a  pair  of 

tervalent  carbon  atoms  is  strengthened  by  conversion, 

whilst  maintaining  the  eo-ordinative  deficiency,  into 

the  heteropolar  (ionic)  condition.  These  central  atoms 

are  not  to  be  considered  as  necessarily  the  sole  or  chief 

source  of  electronic  vibrations  (cl.  Madelung  and 

O her wegner,  this  voh}  171);  as  ionic  centres  they 

probably  give  off  electrons,  but  the  further  history  of 

these  is  left  indefinite.  The  co-ordination  number  of 

carbon  and  of  nitrogen  is  4 ;  that  of  oxygen  may  be 

3  or  4,  but  a  singly-bound  oxygen  atom  is  certainly 

unsaturated.  Thus  a  triply-bound  carbon  atom  is 

co-ordinatively  unsaturated,  a  distinction  being  drawn 

between  co-ordination  unsaturation  and  valency 

* 

unsaturation.  Thus,  in  crystal- violet  base  the  central 
carbon  atom  is  tervalent  and  hence  shows  valency  (and 
also  co-ordination)  unsat  oration,  but  in  the  colour  salt 
this  carbon  atom  is  quadrivalent,  and  therefore  satur¬ 
ated,  yet  there  remains  a  co-ordination  deficiency, 
since  the  negative  radical  occupies  the  second  sphere 
and  is  not  connected  directly  with  the  central  atom. 
Such  a  condition  of  eo-ordinative  unsaturation  at  a 
heteropolar  central  atom  in  a  colour  salt  is  conveniently 
indicated  by  a  dot  above  the  atom  in  the  formula.  The 
introduction  of  auxoehromes  such  as  amino-  and 


hydroxyl  groups  into  a  coloured  substance  is  not  in 
itself  sufficient  to  endow  it  with  dyeing  properties,  but 
in  general  leads  to  only  a  comparatively  slight  change  of 
colour.  The  necessary  condition  for  dye  formation  is 
the  production  of  a  salt .  Thus,  whilst  triphenylmethyl 
is  yellow  and  its  hexamethyltri  amino  -  derivative  is 
orange,  neither  is  a  dye ;  but  the  salt 
[(Nile*- C6H4)2:C‘C6H4*NMe2]+0F  is  deep  violet  and 
possesses  dyeing  properties.  A  similar  effect  is 
observed  with  the  introduction  of  the  antiauxo- 
chromes  N02,  NO,  ON,  etc. ;  whilst  azobenzene  is 
vellow  and  hexanitro  azobenzene  is  orange,  the  salt 
[(N02)3C6H2-N-N*C6H2(N02)33-K-  *  is  a  dark 
blue  dye.  The  effect  of  auxoehromes  and  antiauxo- 
ehromes  in  dye  formation  is  not  entirely  due,  however, 
to  their  salt -forming  capacity,  but  also  indirectly  to 
their  stabilising  effect  on  the  salts,  which  in  some  cases 
could  be  formed  in  their  absence.  Tho  hydroxyl 
group,  ejj.%  usually  figures  in  the  negative  ions  of  dyes 
in  which  it  is  present,  and  in  these  cases  alkylation 
destroys  its  effect.  But  it  may  also  figure  in  the 
positive  ions,  thus  taking  no  direct  part  in  salt 
formation,,  as  in  p-hydroxytriphenylpyrvlimn  per¬ 
chlorate.  Here  its  favourable  effect  lies  in  the 
increased  stability  of  this  salt  to  water  compared 
with  the  non-hydr oxylated  perch lorate .  In  such  c ases 
alkylation  does  not  destroy  the  auxochromie  effect  of 
the  hydroxyl  group.  Since  auxoehromes  favour 
formation  of  positive,  and  antiauxochromes  of  negative 
ions,  in  binuclear  systems  containing  two  eo-ordin- 
atively  unsaturated  atoms  an  intramolecular  ionoid 
condition  may  be  approached  if  on  the  one  nucleus 
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auxoehromes,  and  on  the  other  anti  auxoehromes,  are 
accumulated.  Such  a  dipolar  condition  should  show 
tho  depth  and  intensity  of  colour  of  a  true  colour  salt, 
a  deepening  of  colour  in  ionising  solvents.  Examples 
of  these  phenomena  are  given.  0.  Hollins. 

Rubrene  peroxide.  0.  Hottretj,  0.  Dtjfraisse, 
and  L.  Girard  (Compt.  rend.,  1928,  180,  1027 — 
1031). — The  in.  p.  and  crystalline  form  of  rubrene 
peroxide  (cf.  A.,  1920,  945)  vary  according  to  the 
solvent  used,  the  following  m.  p.  being  observed  : 
ether,  192—193°;  acetone,  186— 188°;  ethyl  acetate, 
196—197°;  ethyl  bromide,  186—187°;  ethyl  iodide, 
181—182° ;  benzene,  192—193°;  toluene  or  chloro¬ 
form,  187—188° ;  and  bromobenzenc,  165 — -167°. 
Cryoscopie  measurements  show  that  the  solvent  is 
combined  only  as  solvent  of  crystallisation  and  that 
each  mol.  of  the  peroxide  retains  1  mol.  of  bromo- 
benzeno  and  0*5  mol.  of  benzene  or  ether.  These 
proportions  are  confirmed  by  analysis  and  by  the 
dissociation  of  tho  peroxide  in  a  high  vacuum,  the 
liberated  solvent  being  condensed  in  a  freezing  mix- 
tu.ro  of  acetone  and  solid  carbon  dioxide.  The  gas 
obtained  by  the  thermal  decomposition  of  the  peroxide 
consists  only  of  oxygen  and  carbon  dioxide,  the  pro¬ 
portion  of  the  latter  varying  from  4*4  to  0*7%  of  the 
total  volume  of  gas.  Below  140°,  the  gas  evolved  is 
almost  pure  oxygen,  whilst  at  about  180°  only  carbon 
dioxide  is  obtained,  the  two  gases  seemingly  being  the 
products  of  two  different  reactions.  In  the  ease  of 
the  peroxide  containing  benzene  of  crystallisation, 
74—79*5%  of  the  theoretical  proportion  of  the  oxygen 
is  liberated,  as  such,  4*2 — 6*1%  as  carbon  dioxide, 
whilst  15—21%  remains  combined  in  the  residue, 
which  has  a  distinct  phenolic  odour.  Similar  results 
are  obtained  with  a  sample  containing  bromobenzenc 
of  crystallisation,  the  proportion  of  oxygen  liberated 
being  72*1—74*6%  of  the  theoretical. 

J,  W.  Baker. 

Electrometric  titration  of  phenols  in  alcoholic 
solution.  W.  I).  Treadwell  and  G,  Schwarzen- 
bach  (Helv.  Chim.  Acta,  1928,  44,  386 — 405). — The 
dissociation  constants  of  a  number  of  phenols  in 
alcoholic  solution  have  been  measured  electrometric - 
ally  with  the  following  results.  In  absolute-alcoholic 
solution  :  phenol,  10“12‘8 ;  pyrocatechol,  l(h12'0;  resor¬ 
cinol,  10~12  3 ;  quinol,  1G“12%  o-nitroplienol,  10~10‘7 ; 
p-nitrophenol,  1Q~10 1 ;  picric  acid,  10~5’7 ;  2  : 4-dinitro- 
naphthol,  10  9  In  96%  alcoholic  solution :  p-nitroso- 
phenol,  10"8'1 ;  1  -nitroso-  p-naphthol,  10^8’7;  and  the 
following  anthraquinone  derivatives,  a-hydroxy-,  10~8’8 ; 
8 -hydroxy-,  1C)”5'7 ;  1  :  4-diliydroxy-,  lO-8"8 ;  1  :  8-di- 
hydroxy-,  iCH‘%  1  :  2-dihydroxy-,  10”5*4;  1  :  3-di¬ 
hydroxy-,  MB5'3  ;  2  :  3-dihydroxy-,  3  0’5’7 ;  2  :  0-di- 
hydroxy-,  1 0“5'6  and  10  7  4 ;  1:2;  4 -trihydroxy-,  10"3  9 ; 
1:2:  5 -tri  hydroxy-,  ICR5*7 ;  1:2: 6-triliydroxy-, 
10”4'8 ;  1:2:  7- trihydroxy-,  10"5'2;  1  -  2  :  3  -tri- 

hydroxy-,  1(T4*3;  1:2:3:  4-tetrahydroxy-,  10  '3‘1 ; 

also  eriochromc-yellow  G,  ;  erioclirome -blue- 

black  R,  10"5*6.  Only  in  the  case  of  2  : 5-diIrpdroxy- 
anthraquinone  were  dissociation  constants  obtained 
for  more  than  one  hydroxyl  group.  F.  J.  Wilkins. 

Catalytic  reduction  cf  nitro-organic  com¬ 
pounds  in  the  liquid  system.  O.  W.  Brown,  G. 
Etzel,  and  G.  O.  Henke— See  this  vol.,  COO. 


Reduction  of  aromatic  nitre-derivatives  by 
means  of  iron  in  the  presence  of  magnesium 
chloride,  S.  Micewicz  (Roes.  Chem.,  1928,  8, 
50—53). — -Iron  filings  in  tho  presence  of  magnesium 
chloride  constitute  a  satisfactory  reducing  agent  for 
the  preparation  of  aromatic  amines,  no  intermediate 
products  being  isolated  from  the  reaction  mixture. 

14.  Truszkowski. 

Chlorination  of  anilides.  III.  iV-Chlorin- 
ation  and  Ochlorination  as  simultaneous  side- 
reactions.  K.  J,  P.  Orton,  F.  G.  Soper,  and  G. 
Williams  (J.C.S.,  1928,  998 — 1005) . — Measurements 
have  been  made  of  the  velocities  of  both  A -chlorination 
and  C-chlorination  in  40%  acetic  acid  at  18°,  in  the 
reaction  between  chlorine  and  seven  acetanilides  which 
is  represented  by  the  scheme  ArNHAc+Qo— > 
CMrNHAc+HCi  or  ^  Ar-NClAc+HCl  (cf.  Orton 
and  J  ones,  J.C.S.,  1909,  95,  1456).  The  reaction 
mixture  is  poured  alternatively  into  (a)  potassium 
iodide  solution,  the  litre  of  the  liberated  iodine 
representing  chlorine + chloroamine  concentration,  and 
(b)  aqueous  p-eresol  which  removes  chlorine,  the 
chloroamino  then  being  determined  as  in  (a).  The 
ratio  of  the  amounts  of  chloroamine  and  eh  loro  - 
anilide  formed  at  any  given  instant  is  independent  of 
time,  and  chloroamine  formation  and  nuclear  chlorin¬ 
ation  arc  therefore  simultaneous  side-reactions.  The 
values  of  the  velocity  coefficients  for  o-,  m~,  and 
p-ehloro-  and  p-bromo-acetanilides,  aceto-o-,  and 
aceto-p-toluidide,  and  acetanilide  are,  respectively  : 
ky  286, 172, 115,  123,  140,  2540,  and  90 ;  kc  27*5,  3140, 
135, 116, 1390, 18500,  and  11000,  the  values  of  the  ratio 
kN/kc  being,  10*4,  0*0548,  0*848,  1*06,  0*102,  0*137, 
and  0*00873,  respectively.  J.  W.  Baker. 

Chlorination  of  anilides.  IV.  Significance  of 
velocity  measurements  in  relation  to  the  problem 
of  benzene  substitution.  A.  E.  Rradfield  and 
B.  Jones  (J.C.S.,  1928,  1006— 1012).— A  quantit¬ 
ative  study  has  been  made  of  the  velocities  of  chlorin¬ 
ation  in  99%  acetic  acid  of  a  series  of  21  phenolic 
ethers  of  the  type  RO*C6H4*X  (o  or  p),  in  which 
X=Cl,  C02H,  or  NO.,,  and  R=Me,  Et,  Pm,  Pr^,  Buy 
CH2Ph,  (p)  CgH4C1*CH2,  jw  and  m-M02*C6H4*CH2. 
The  velocity  of  chlorination  increases  rapidly  with 
increasing  water  content  of  the  medium.  An  applic¬ 
ation  of  the  concept  of  kinetic  activation  is  applied  to 
the  problem  of  benzene  substitution  and,  with  certain 
assumptions,  the  expression  log10  (r1/2)/log10  (r2/2)  = 
T2jT1,  where  r1  and  r2  are  the  ratios  of  the  total  ortho - 
to  total  -para-compound  produced  at  the  temperatures 
Tx  and  T2,  respectively,  is  deduced.  By*  means  of  this 
and  similar  expressions  the  ratio  o  :  m  :  p  can  be 
calculated  at  any  one  temperature  from  the  known 
values  of  the  ratio  at  another  temperature.  Very  good 
quantitative  agreement  is  found  with  existing  data. 
The  extension  of  this  principle  to  the  introduction  of  a 
third  substituent  into  a  disubstituted  benzene  deriv¬ 
ative  is  tentatively  considered,  and  it  is  shown  that  the 
relative  directive  powers  of  OR  and  OR"  as  measured  by 
the  ratio  of  the  chlorination  velocity  coefficients  in  the 
derivatives  ROC6HpX  ( o  andjp)  should  be  independent 
of  the  group  X,  a  prediction  which  is  verified  experi¬ 
mentally.  Similarly,  the  relative  directive  power  of 
the  group  X  is  independent  of  the  nature  of  R. 

J.  W.  Baker. 
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Chloroamines  as  halogenating  agents. 
Iodination  by  a  chloroamine  and  an  iodide. 
A.  E.  Bradfield,  K.  J.  P<  Orton,  and  I.  C.  Roberts 
(J.G.S.,  1928,  782—785}.— The  method  of  chlorination 
based  on  the  interaction  of  hydrogen  chloride  and  a 
chloroamine  (Orton  and  King,  1911,  99,.  1185  ; 

Orton  and  Bradfield,  A.,  1927,  655)  has  been  extended 
to  the  preparation  of  a  solution  of  iodine  chloride  and 
the  iodination  of  various  aniline  derivatives.  Finely- 
powdered  sodium  iodide  is  added  in  small  amounts, 
with  shaking,  to  a  solution  of  u  dichloramine-T  ”  in 
glacial  acetic  acid.  Little  or  no  liberation  of  iodine 
occurs  and  the  reduction  in  acidity  consequent  on  the 
presence  of  sodium  ions  affects  favourably  the  rate  of 
iodination  of  anilines.  Aniline  with  1  equivalent  of 
this  reagent  yields  p  dodo  an  ilinc,  and  with  3  equiv¬ 
alents,  tri-iodoaniline,  and  by  similar  methods  the 
following  iodoaniiines  are  obtained  from  the  appro¬ 
priate  aniline  derivative  :  2  :  4-diehloro-6-iodoaniIine 
(acetyl  derivative,  m.  p.  198—199°);  2-chloroA- 
bromo-ty-iodoaniline,  m.  p.  95—96°  (acetyl  derivative, 
m.  p.  213°) ;  p-iodoacetanilide,  which  by  treatment 
with  2  mols.  of  bromine  in  70%  acetic  acid  at  70° 
yields Z-bromoA-iodoaectamlide,  iil  p.  143°,  hydrolysed 
to  2-bromo-4-iodoaniHne,  m.  p.  75 — 76°.  The  last  is 
chlorinated  with  "  di chloramine -T 99  and  hydrochloric 
acid  forming  2~chloro-§-bro?noA4odoanilim,  in.  p. 
113—114°  (acetyl  derivative,  m.  p.  221°).  By  heating 
o-nitroaniline  with  50%  excess  of  the  iodinating  agent 
for  20 — 30  min,,  an  80%  yield  of  4-iodo-2 -nitroaniline 
is  obtained,  whilst  with  excess  of  the  reagent  the 
4  ;  6-di-iodo-derivative  is  obtained.  Chlorination  and 
bromi  nation  of  the  former  yields,  respectively, 

2 - chloro-,  in.  p.  124°  {acetyl  derivative,  m.  p.  227°), 

and  2-bromo-,  m,  p.  117—118°  (acetyl  derivative, 
m.  p.  222°)  0 -nitroanilvne .  4-Cliloro-  and 

4-broiuo-2-nitroan.i lines  yield  respectively,  4-chloro-, 
in.  p.  137—138°  (acetyl  derivative,  m.  p.  207°),  and 
4 -bromo-,  m.  p.  146—147°  (acetyl  derivative,  m.p.  215°), 

- 2-iodo -  6 - nitroan il me,  which  by  diazotisation  with 
auiyl  nitrite  in  alcoholic  solution  yield,  respectively, 

3- chloro-  and  3- bromo-5 - iodo- 1  -nitrobenzene  {Korner 
and  Oontardi,  A.,  1913,  i,  963).  J.  W.  Baker. 

[Preparation  of]  benzylamline.  F.  G.  Willson 
and  T.  B.  Wheeler  (Org.  Syntheses,  1928,  8,  38 — iO). 

(Preparation  ofj  benzylideneaniline.  L.  A. 
Bigelow  and  H.  Eatnough  (Org.  Syntheses,  1928, 
8,  22 — 23). 

Doebner  reaction.  VI.  R.  Gtusa  and  A, 

CRKMOsaKi  (Gazzetta,  1928,  58,  153— 150).— *V- 
Benzyl  -  fhnaphthyl  amine,  m.  p.  67*5°,  b.  p.  405°,  m 
obtained  as  a  by-product  in  the  Doebner  reaction  (cf. 
Luisa  and  Zerbini,  A.,  1921,  i,  195) ;  it  iorxns  a  benzoyl 
derivative,  m.  p.  115°  (of  which  a  dose  of  1  g*  per  kg. 
causes  a  rise  of  about  1°  in  the  body  temperature  of 
the  rabbit — A.  Baldoni),  a  picrate,  m.  p.  140—141°, 
aim  a  hydrochloride,  m.  p.  219°.  The  nitroso-dcriv- 
a*lve  (Koehler,  A.,  1888,  49)  is  red  need  by  zinc  and 
acid  cc-be?izyl-a~2~mphthylhydmzine,  m  p. 
di  (hydrochloride,  m.  p.  177°;  picrate ,  m.  p.  152°), 
ifuic  which  the  acetone-,  m.  p.  104°,  benzaldehyde-,  in.  p. 

*  ^  ami'p-  robmzaldehyde-,  m.  p.  .137°,  166°, 
ana  168°,  respectively,  vanillin m.  p.  170°;  piper- 
onal~i  m.  p.  156°,  anisaldekffde -,  mV  p.  150°,  and 


cmnamaldekyde m.  p.  214°,  - benz yl - $-napMhylhydr- 
azones  are  prepared. 

l-Benzeneazo-2~beiizylnaphthy lamine,  m.  p.  138 — 
1 39° ,  sodium  2 -benz ylam mo- 1  -■ naphthaleneazobenzme - 
p -sulpkonate  [~93*dH20],  1-p -nitrobenzeneazo-,  m.  p. 
199°,  and  1  -o-nitrobmzemazo-2- benzylnapktkylamine, 
m .  p.  165°,  a nd  I -a- naph tkaleneazo-. 2 - b e nzylnaph thy l - 
amine,  m.  p.  168°,  are  described.  E.  W.  Wig n all. 

Cyclic  thiocarbamides  derived  from  fluorene. 
L.  Guglialmelli  and  A.  Novelli  (Anal.  Asoc.  Quim. 
Argentina,  1927,  15,  287—307 ;  cf.  A.,  1926,  720).— 
The  mechanism  of  formation  of  aromatic  thiocarb* 
amides  from  amines  and  carbon  disulphide  in  the 
presence  of  various  catalysts  is  discussed.  The  ease 
of  formation  may  be  influenced  by  the  solvent  and  by 
the  presence  of  substituents  in  the  aromatic  nucleus ; 
thus  no  thioearbamide  could  be  obtained  from  o«  and 
p-nitroanilines  and  carbon  disulphide,  even  using 
potassium  xanthate  as  a  catalyst.  Neither  a  dithio- 
carbamate  nor  a  thioearbamide  could  be  obtained  from 
2 -ami  no  fluorene  and  carbon  disulphide  except  by  the 
method  of  treating  the  mixture  containing  excess  of 
the  latter  with  pyridine  (2  mols.)  and  adding  iodine 
(1  mol.).  In  this  way,  di-2-fiuorenylihiomrbamide, 
m.  p,  245°,  was  obtained.  Distillation  'with  phosphorus 
pentoxide  yielded  2 -fluorenylthiocarbimi de,  m.  \k 
70—805  The  difficulty  of  formation  of  the  thio¬ 
earbamide  is  attributed  to  the  effect  of  the  methyl¬ 
ene  group.  R.  K.  Callow. 

Action  of  sodium  triphenylmethyl  on  methoxy- 
trimethylairmionium  iodide,  and  of  triphenyl¬ 
methyl  halides  on  trime  thy  lamine.  L.  W.  Jones 
and  M.  W.  Seymour  (J.  Aimer.  Chem.  Soe.,  1928,  50, 
1150 — 1 154). — When  sodium  triphenylmethyl  and 
methoxytrimethylammonium  iodide  are  shaken  to¬ 
gether  in  dry  ether,  sodium  iodide,  trimethylamine, 
triphenylmethano,  and  $$ p  -  tripheny  lethy  1  alcohol  are 
formed,  probably  as  decomposition  products  of  the 
desired  t riphenylmet hyltri ine thyla mmonium  meth- 
oxide.  Although  tri phenyl methy ltr ie t hy  lai mno niu m 
iodide  appears  to  exist  (Sehiubaeh  and  Miedel,  A., 
1923,  i,  1068),  attempts  to  prepare  triphenylmethyl  - 
trimetliylammoninm  salts  from  triphenylmethyl 
chloride  or  bromide  and  trimethylamine  were  un¬ 
successful,  wiiilst  triphenylmethyldimethylamine  and 
methyl  iodide  gave  only  tetramethylam  moniimi 
iodide  and  impure  tri  phenyl  metJiyl  iodide. 

H,  E.  F.  Notton. 

[Preparation  of]  triphenyl  am  Ine.  F.  D.  Hager 
(Org.  Syntheses,  1928,  8,  116—119), 

Derivatives  of  b enzyl-p -phenylenediamine .  J. 
Reilly  and  J,  J.  Moore  (J.S.C.I.,  1928,  47.  116t).— 
Benzyl-p-phenylencdiamine  prepared  from  benzyl- 
aniline  and  diazotised  sulpliamlie  acid  had  in.  p.  37° 
(lit.  30°).  On  diazotisation  with  excess  of  nitrous  acid 
a  ni t r os odiaz oni u m  salt,  CII2PhpN(NO)dJeH.4iNINCJ:, 
is  formed,  which  couples  with  p-naphthol  to  give 
p  -  benzyhiitrosoaminobenzeneazo  -  p  -  naphihol,  m.  p. 
169—170°,  and  forms  an  azo  dye  with  chromo tropic 
acid. 

Attempted  synthesis  ol  B  -  m-amin  opheny  l  ** 
ethylamine.  A.  K,  Be  (J.  Indian  Chem.  Soe.,  1928, 
5.  29— 31).— anAminocinnamic  acid.  m.  p.  180% 
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prepared  from  wi-nitrocinnamic  acid,  m.  p.  200—201° 
(colourless),  yields  m-acetamidocinnamic  acid,  m.  p. 
235°,  which  in  turn  affords  p-m -acetamidopkenyl- 
propionic  acid,  m.  p.  162°,  on  reduction  with  sodium 
amalgam.  The  failure  of  the  preparation  of  the  amide 
of  the  last-named  precluded  the  synthesis  of  (3-m- 
aminophenylethylamine  by  this  method.  It  was  also 
not  found  possible  to  reduce  m- w-dinitrostyrene,  m.  p. 
123 — 124°,  prepared  from  w-nitrobenzaldehyde  and 
ni trome thane,  to  the  amine.  G.  A.  C.  Gough. 

Orientation  effects  in  the  diphenyl  series,  VI. 
Supposed  isomerism  of  the  dinitrot olidine s . 
R.  J.  W.  Le  Fevre  and  E.  E.  Turner  (J.C.S.,  1928, 
963 — 969). — Nitration  and  subsequent  hydrolysis  of 
diacetyl -o-tolidine  yields  a  mixture  of  5  :  o'-  and 
6  :  G'-dinitro-o-tolidme.  The  former  by  bisdiazotis- 
ation  and  treatment  with  bromine  yields  a  perbromide, 
which  Is  decomposed  by  boiling  glacial  acetic  acid 
to  yield  4  :  4 * -dibromo-o  :  5r-dinitro~ 3  :  3 * -dimetkyldi- 
phenyl,  m.  p.  271—272°.  This  by  heating  with 
piperidine  is  converted  into  4 :  -dipvperidino-o  :  5'* 
dinitro- 3  :  3f -dimeihyldiphenyl,  m.  p.  226—227°.  The 
6  : 6' -dinitro- compound  similarly  yields  4  :4* -dibromo- 
6  :  (V-dmitro- 3  :  3 '-dimethyldi phenyl  (I),  m.  p.  230— 
233°  (softening  at  225°),  which  does  not  react  with 
boiling  piperidine.  Cain  and  Micklethwait's  o-di- 
nitrotolidine  II,  m.  p.  202—203°  (J.C.S.,  1914,  105, 
1442),  is  thus  proved  to  be  a  mixture  of  5  :  o'-  and 
6  :  6'-dinitrotolidines,  thus  explaining  its  supposed 
conversion  into  o -dinit  rot  olidine  I  and  the  production 
of  the  same  quinoxaline  (by  reduction  followed  by 
condensation  with  benzil)  from  both  the  I  and  II 
compounds.  Nitration  of  6-nitrodiacetyl  tolidine 
yields  the  6  : G'-dinit-ro-compound,  since  the  product 
is  converted  into  (I)  on  treatment  by  the  perbromide 
method.  Nitration  of  4  :  4'-dichloro-  (Schultz,  Rohde, 
and  Vieari,  A.,  1907,  i,  244)  and  4  : 4'-dibromo- 

3  :  3 '  -  dimethy  ldiphenyl ,  m.  p.  63 — 64°  (Stolle,  A., 
1888,  699,  gives  58—59°),  yields,  respectively,  mainly 
4:4 '-dichloro-,  m.  p.  211 — 212°,  identical  with  the 
compound  obtained  from  6  :  6 '  -  dinit  rotolidine  by 
replacement  of  the  amino-group  by  chlorine,  and 

4  :  4"  -  dibromo  -  6  :  6'  -  dinitro -3:3'-  dimethyl  diphenyl, 
identical  with  (I)  (above).  The  four  isomeric  dinitro- 
tolidines  of  the  meta  series  described  by  Cain  and 
Mickle th wait  are  probably  position  and  not  space 
isomerides,  the  positions  of  the  nitro-groups  being, 
respectively,  6  :  6\  2  :  2',  2  :  6',  and  6  :  o'. 

J.  W.  Baker. 

a-  and  p -Substituted  semicarb azides.  a-Ben- 
zylsemicarbazi&e  and  p-benzylsemicarbazide. 
J.  Bougault  and  J.  Leboucq  (Compt.  rend.,  1928, 
186, 957 — 960). — The  benzylsemicarbazide,  m.p.  235°, 
obtained  by  the  method  of  Curtins  (A.,  1900,  i,  610)  is 
not  1  -benzylsemicarbazide  but  2 -ben zylseni i carbazide, 
NHvN (CHgPh) *C0  “NH2,  since  it  reacts  with  benz- 
aldehydc  to  yield  benzol  dehydebmzylsemicarbazide, 
CHPhINdtf(CH2Ph),CO\NH2,  m.  p.  159*5 — 160°,  and 
with  excess  of  potassium  cyanate  to  yield  benzylhydr- 
azodicar boxylam ide,  CH2Ph *N (CONH2) -NH-CO *N H2» 
m.  p.  256°.  Thus  hydrazines  containing  a  negative 
substituent  react  with  potassium  cyanate  to  yield 
1 -substituted  semicarbazides,  whilst  those  containing 
a  less  negative  substituent  yield  the  corresponding 


2-compounds  (cf.  Young  and  Oates,  J.C.S.,  1901, 
79,  659).  J.  W.  Baker. 

Bivalent  triazenes.  H.  Kleinfeller  (J.  pr. 
Ghent.,  1928,  [ii],  119,  61 — 73). — m-Phenylenediazide 
reacts  with  magnesium  ethyl  and  phenyl  bromides  to 
form  in  -bzsetky  Itriazenobenzene ,  C6H  4  ( NH*NINEt)2 , 
m.  p.  104°,  and  m-bisphenyliriazenobenzene ,  m.  p.  161° 
(silver  derivative,  pkenylca rbimide  derivative,  m.  p. 
230°).  These  compounds  explode  when  heated 
rapid!}7  and  are  decomposed  by  acetic  or  sulphuric 
acid. 

Magnesium  acetylenyl  bromide  and  phenyl  azide 
react  yielding  6  isphenyltriazenoacetylene, 
(NHPh\NIN-C:)o,  m.  p.  170°  (silver  compound ; 
phenylcarb imidc  derivative,  m.  p.  197°),  together  with 
an  isomeric  compound,  C14H32N6,  m.p.  156°,  which  is 
converted  into  the  tria-zeno -derivative  by  treatment  of 
its  chloroform  solution  wit h  alkali.  When  the  tri- 
azeno-derivative  is  warmed  with  20%  sulphuric  acid 
there  Is  formed  2-phenyl-l  :  2-dihydro -l  :  2  :  3  :  4 -tetr- 
azole(  1),  m.  p.  107°,  whilst  similar  treatment  of  the 
isomeride  gives  a  compound,  CgH8N4,  m.  p.  172°. 
p-Broraophenyl  azide  and  magnesium  acetylenyl 
bromide  yield  b is-p-bromophenyltriazenoacelylene,  m.  p. 
215c  (silver  compound,  m.  p.  153°),  and  an  isomeric 
compound,  m.  p.  198°.  Bromine  converts  the 
triazene  in  chloroform  solution  into  a  compound, 
C34HuNGBr5,  which  when  crystallised  from  alcohol 
asses  into  the  substance,  C14H11ON6Br3,  m.  p.  204°, 
imilar  treatment  of  the  isomeric  substance  gives  a 
compound,  C14HnN6Brs,  m.  p.  176°,  unchanged  by 
crystallisation  from  anhydrous  solvent,  but  passing 
into  the  substance,  CHH30N6Br3*OH,  m.  p.  186°,  when 
crystallised  from  96%  alcohol.  m-Phenylenediazide 
and  magnesium  acetylenyl  bromide  react  to  give 
small  amounts  of  reddish- violet  and  yellow  substances. 

H.  Burton. 

Migration  of  acyl  from  nitrogen  to  oxygen. 
L.  C\  Raiford  and  F.  0.  Mortensen  (J.  Amer.  Chem. 
Soe.,  1928,  50,  1201—1204). — The  acyl  radicals  in 
monoacyl  derivatives  of  2-arninocycIohexanol  and 
1  -  a-  ami  nob  enzy  1-2-naph  thol ,  unlike  those  in  the  corre¬ 
sponding  derivatives  of  o-aminophenols  (cf.  A.,  1925, 
i,  809),  do  not  migrate  during  further  acylation. 
2-AmInocycZohexanol,  m.  p.  65°  (cf.  Brunei,  A.,  1903, 
i,  680),  benzoyl  chloride,  and  aqueous  alkali  give 
2-benzamidocyclohexanol,  m.  p.  168 — 169°,  also  formed 
by  hydrolysing  its  benzoate,  m.  p.  204—205°,  or  acetate, 
m.  p.  143 — 144°.  Similarly,  2-acetamidocyclohexyl 
acetate ,  m.  p.  117—118°,  and  benzoate,  m.  p.  198 — 199% 
are  both  hydrolysed  to  2-acetamidoctyc/ohexanol. 
Benzoylation  of  l-a-acetamidobenzyl-2-naphthol 
(Betti,  A.,  1903, 1,  480)  in  pyridine  gives  1  -<x-acetamido- 
benzyl- 2  -  naphthyl  benzoate ,  m.  p,  176 — 177°,  which  is 
hydrolysed  to  the  A7 -acetyl  derivative.  l-a-Benz- 
am idobenzyl-2- naphthyl  benzoate ,  m.  p.  118—119°,  and 
acetate,  m.  p.  118 — 119°,  are  hydrolysed  to  1-a-benz- 
amidobenzyl-2-naphthol,  m .  p.  240 — 241°  (Betti,  loc. 
cit gives  m.  p.  224°).  H.  E.  F.  Notton. 

Aluminium  powder  as  a  synthetic  reagent. 
A.  C.  Ray  and  S.  Dutt  (J.  Indian  Chem.  Soc.,  1928, 
5, 103—110 ;  cf.  J.C.S.,  1920, 117, 1335).— Aluminium 
powder  may  be  activated  for  synthetic  purposes  by 
heating  it  in  a  current  of  dry  hydrogen  at  500"'.  The 
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activation  is  apparently  not  due  to  the  formation  of 
a  hydride  nor  to  the  removal  of  a  film  of  aluminium 
sesquioxide,  since  that  oxide  is  not  reduced  under  the 
conditions  employed.  It  is  suggested  that  a  film  of  a 
suboxide  is  removed  in  the  activation.  Dry  distill¬ 
ation  of  phenol  with  the  activated  aluminium  affords 
benzene  and  diphenyl ;  nitrophenols  yield  amino- 
phenols,  ammonia,  and  benzene.  The  powder  may 
also  be  used  in  typical  Ulhnann,  Freklel-Grafts,  and 
Reform atsky  reactions.  When  used  in  the  reduction 
of  a  suspension  of  nitrobenzene  in  aqueous  ammonium 
chloride,  it  affords  p - phenylhy dr oxy lam ine  at  0°  and 
aniline  at  the  ordinary  temperature.  Under  the  latter 
conditions  it  may  be  employed  in  the  reduction  of 
benzophenone  to  benzhydrol  and  in  the  reduction  of 

azo  dvcs.  G.  A.  C.  Gough. 

•/ 

Sodium  and  potassium  phenoxides.  A.  N. 
Melbeum  and  M.  M.  Patel  (J.  Indian  Ghem.  Soc., 
1928,  5,  91 — 94). — These  compounds  may  be  obtained 
in  a  state  of  purity  by  precipitation  of  solutions  of  the 
phenol  in  20%  alkali  hydroxide  with  concentrated 
alkali  solution  (100 — 200  g.  in  100  g.  of  water).  In 
this  way  the  following  are  prepared  :  sodium  phen- 
oxkle,  m.  p.  59—60°;  potassium  phenoxide,  m.  p. 
103—104°;.  sodium  o-,  m-,  and  p-tolyloxides,  m.  p. 
below  0°,  and  92—94°,  and  123 — 125°,  respectively; 
potassium  o-,  m-,  and  p-tolyloxides,  crystalline,  m.  p. 
about  36°  and  92°,  respectively ;  sodium  m-xylyloxide, 
m.  p.  41—43° ;  potassium  m-xylyloxide,  liquid ; 
sodium  p-xylvloxide,  m.  p.  83° ;  potassium  jnxylyl- 
oxide,m.p.3o°;  sodium guaiaeoxide ,  m .  p .  120°;  potass¬ 
ium  guaiacoxide,  m.  p.  168° ;  sodium  eugenoxide,  m.  p. 
115° ;  potassium  eugenoxide,  m.  p.  128° ;  sodium 
a-  and  p-naphthoxides,  in.  p.  44 — 45°  and  120°, 
respectively ;  potassium  cc-naphthoxide,  liquid ; 
potassium  p-naphthoxide,  m.  p.  38^40°. 

G.  A.  C.  Gough. 

Action  of  hydrogen  peroxide  on  phenol  and 
anisole.  0.  Magidson  and  N.  Preobrashenski 
(Trans,  sci.  chem.-pharm.  Inst.,  [Moscow],  1926,  16, 
65—67  ;  Ghem .  Zentr.,  1928,  i,  35). — From  phenol 
(31  g.),  ferrous  sulphate  (0T — 0*2  g.  in  100  c.c.  of 
water),  and  2%  hydrogen  peroxide  are  obtained, 
according  to  the  temperature,  6—8  g.  of  pyrocatechol 
and  4 — 7  g.  of  quinol  (with  resin  and  excess  of  phenol). 
Anisole  (36  g.)  similarly  yields  guaiaeoi  (1*5 — 2*5  g.). 

A.  A.  Eldridge. 

Preparation  of  p-iodo anisole.  F.  E.  Blicke 
and  P,  D.  Smith  (J.  Amer.  Ghem.  Soc.,  1928,  50, 
1229— 1231).— A  modification  of  the  method  of 
Brenans  (Bull.  Soc.  chim.,  1901,  [iii],  25,  819)  gives 
/3%  of  the  theoretical  yield  at  50—60°,  and  57%  at 
the  ordinary  temperature,  whilst  p-anisidine  by  the 
diazo  reaction  gives  75 — 80%.  lodination  of  anisole 
by  way  of  its  mere  oration  products  or  directly  using 
iodine  monochloride  gives  complex  mixtures. 

H.  E.  F.  Notton. 

Bromoiodophenols  produced  from  5-bromo- 
and  3  :  5' -dibromo- salicylic  acids.  P.  Brenans 
and  O.  Girod  (Compt,  rend.,  1928,  186,  1128—1130). 

Iodine  reacts  with  5-bromosalicylic  acid  (Hewitt, 
Renner,  and  Bilk,  J.C.S.,  1904,  85,  1228;  also 
produced  from  5 -aminosalicylic  acid  by  the  diazo- 
re action)  in  the  presence  of  sodium  hydroxide  or 


carbonate  to  afford  4r-hromo-2  :  6 -di-iodophenol,  m.  p. 
128°  {ethyl  ether ,  m.  p.  75°),  which,  when  heated  with 
aqueous  sodium  carbonate,  is  converted  into  an 
amorphous  red  compound  of  unknown  constitution. 
3  :  5-Dibromosalicylic  acid,  when  treated  with  less 
than  1  mol.  of  iodine  under  similar  conditions,  yields 
2  :  4 -dibromo-Qdodophenol,  m.  p.  104°  {ethyl  ether ,  m.  p. 
54°),  which  is  transformed  into  a  red  compound  when 
treated  with  an  excess  of  iodine  in  aqueous  sodium 
carbonate.  G.  A.  G.  Gough. 

[Preparation  of]  m-nltrophenol,  R.  H.  F. 
Manske  (Grg,  Syntheses,  1928,  8,  80 — 82). 

[Preparation  of]  di-o-nitrophenyl  disulphide. 
M.  T.  Bogert  and  A.  Stull  (Org.  Syntheses,  1928, 
8,  64—65). 

Derivatives  of  phenolmono sulphonyl  chlorides. 
E.  G,  Fulnegg  and  A.  Schlesinger  (Ber.,  1928,  61, 
[11 1,  781—784). — -Derivatives  of  phenolmonosulphonyl 
chlorides  are  obtained  directly  by  the  action  of 
ehlorosulphonic  acid  on  the  requisite  ethylcarbonato- 
compounds.  Since  other  groups  which  protect  the 
phenolic  hydroxyl  group  do  not  exert  a  similar  effect, 
a  specific  action  must  be  attributed  to  the  carbethoxy- 
group,  probably  due  to  its  negative  nature,  m- 
Ethylcarbonatotoluene  gives  (?)  5-ethylcarbonato- 
toluene-2- sulphonyl  chloride ,  converted  into  the  corre¬ 
sponding  anilide,  m.  p.  149°.  a-Ethylcarbonatonaph- 
thalene  affords  a-ethylcarbonatonaphthalene-4-sul- 
phonyl  chloride,  m.  p.  83°  (cf.  Zincke  and  Ruppersberg, 
A.,  1915,  i,  135),  transformed  by  treatment  with  the 
requisite  base  and  subsequent  hydrolysis  of  the 
product  into  a-naphthol-4-siilphonanilide,  m.  p. 
198°  (cf.  Zincke,  he.  cit.),  x-naphtholsulphondiphenyl- 
amide ,  m.  p.  176°,  and  oi-naph tholsulphon aphthyl- 
amide ,  m.  p.  204°.  p-Ethylcarbonatonaphthalene 
yields  $-ethylcarbonatonaph(halene-8-sulphonyl  chloride, 
m.  p.  118°,  identical  with  the  product  derived 
from  p-naphthol-8-sulphonic  acid  by  carbethoxyl- 
ation  and  treatment  with  phosphorus  pentachloride 
(Poliak  and  Halward,  unpublished  work) ;  the 
corresponding  anilide  has  m.  p.  195°.  Reduction  of 
the  sulphonyl  chloride  by  zinc  dust  and  sulphuric  acid 
in  presence  of  acetone  gives  8-thiol-P-naphthol, 
isolated  as  the  lead  salt,  (C10H7OS)2Pb.  H.  Wren. 

Synthetic  musks.  II.  Elimination  of  side- 
chains  during  the  nitration  of  aromatic  com¬ 
pounds.  R.  be  Capeller  (Helv.  Chim.  Acta, 
1928,  11,  426 — 427). — The  dinitro-m-tolyl  methyl 
ether,  m.  p.  101°,  formed  during  the  nitration  of 
2-isobutyl-ra-tolyl  methyl  ether  (Barbier,  this  vol., 
280)  is  4  :  6-dinitro-m-tolyl  methyl  ether,  the  iso  butyl 
group  having  been  replaced  by  hydrogen.  When 
heated  with  ammonia  at  100°  under  pressure  this 
yields  4  :  6-dinitro-m-toluidine.  Nitration  of  butyl- 
m -xylene  (prepared  from  m-xylene  and  a- butylene  in 
presence  of  aluminium  chloride),  dibutyl-w-xylene, 
and  amyl-ra-xylene  gives  in  each  case  appreciable 
amounts  of  trinitro-m-xylene.  H.  Burton. 

Sulphonylid.es  of  cresol-  and  chlorophenol- 
disulphonic  acids.  C.  8.  Schoeffle,  I .  J.  Van 
Natta,  and  R.  G.  Clarkson  (J.  Amer.  Ghem.  Soc., 
1928,  56,  1171 — 1178).— These  are  obtained  in  high 
yield  by  heating  the  phenol  for  6—8  hrs.  at  160  with 
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sulphuric  acid  containing  20%  of  sulphur  trioxide. 
In  this  way  p-crcsol  yields  tolylene-4  : 5-sulphonylide- 

3  :  3'-disulphonic  acid  (I), 

S03H-07H5<°oS9°3>C7H5-S03H  (+4H,0)  (of. 

Anschutz,  A.,  1918,  i,  424);  o-cresol,  tolylene- 
2  :  3-sulphonylide-5  :  S'-disulphonic  acid  (II)  (+6H20) 
(cf.  Poliak,  A.,  1926,  514) ;  p-chlorophenol,  4  :  4'-<K- 
chlorobenzeneA  :  2 -sulphonylide-%  :  € Y-dimlpkonic  acid 
(+4Ho0);  o-ehlorophenol,  6  :  & -dichlorobenzene-l  :  2- 
sulpliomjlideA  :  -dimljphonic  acid  (  +  6H20);  and 
m-chlorophcnol,  5  :  5' -dichlorobenzene- 1  :  2 -sulphonyl- 
ideA  :  4’ -disid phonic  acid  (+8H20),  whilst  m-crcsol 
does  not  react.  The  approximate  solubility  of  the 
sodium  salt  of  each  acid  has  been  measured.  The 
sulphonylide  (I)  is  converted  through  its  acid  chloride 
into  its  diamide ,  decomp,  above  300°,  diethyl  ester, 
decomp.  90°  (also  +2MeOH),  and  dimethyl  ester 
{4-2MeOH),  decomp,  above  250°,  which  had  half  the 
correct  mol.  wt.  in  methyl  alcohol.  (II)  also  gives  a 
diamide ,  decomp,  above  300°,  and  methyl  ester 
( 4-2MeOH).  decomp,  above  250°,  which  like  the  free 
acid  (II)  and  methyl  Ydiydroxy  toluene  A  :  5-disulphomte, 
in.  p.  148—149°,  gives  normal  mol.  wt.  results  in 
solvents  other  than  methyl  alcohol.  Tolylenc-4  :  5- 
sulphonylide  (Anschutz,  loc.  cit.)  and  fuming  sulphuric 
acid  at  the  ordinary  temperature  yield  tolylene- 

4  :  S-sulphonylide-o-sulqihomc  acid  (+2HnO),  in.  p. 

220—222°.  *  '  H.  E.  F.  Mottos. 

Reaction  between  phenacetin  and  acetaldehyde. 
O.  Cakletti  (Giorn.  Chim.  Ind,  AppL,  1928, 10,  66).— 
If  a  small  quantity  of  phenacetin,  moistened  with  acet¬ 
aldehyde  in  a  porcelain  dish,  is  stirred  with  2—3  c.c.  of 
concentrated  sulphuric  acid,  the  latter  assumes  a  red 
colour,  which  intensifies  gradually  in  the  cold  or  more 
rapidly  on  a  water-bath .  Dilution  of  the  liquid  results 
in  the  separation  of  a  bluish-brown  substance,  which 
gives  the  red  coloration  when  dissolved  in  concentrated 
sulphuric  acid.  This  reaction  is  given  also  by  paralde¬ 
hyde  and  metaldehyde,  but  not  by  formaldehyde, 
trioxymethvlenc,  or  hexamethylenetetramine, 

T.  H.  Pope, 

Condensation  of  chloral  with  substituted 
phenols.  F,  D,  Ghattaway  and  F.  Galvet  (Anal. 
FIs,  Quinn,  192S,  28,  75—91 ;  cf.  A.,  1927, 458,  967).— 
The  condensation  of  chloral  with  p-ammophenol  in 
excess  of  concentrated  sulphuric  acid  yielded  anhydro- 
5-amino-  2  -  ppp-trichloro  -  a  -  hydroxyethoxy  - 1-  p£3  -  tri- 
c  h  loro-a-hydroxyethylbenzene  (I),  previously  obtained 
by  reduction  of  the  5-nitro-compound  (A,,  1926.,  1242), 
Boiling  alcoholic  potassium  hydroxide  converted  (I) 
into  a nhydro-5-amino-2~$$-d ich loro-x-hyd roxyeihen ox y- 
I  -  P  P  - dichloro- ix-hyd roxyeth enylbenze n e,  m.  p.  113 — 
117  (acetyl  derivative,  m,  p.  191—196°).  -Toluene - 
azophenol  and  4-mtro-m-cresol  reacted  similarly  with 
chloral,  giving  the  5-p4oliieneazo-compo\md  (II),  m.  p. 
153°,  and  the  o-niiroA-meihyl  compound  (III),  m.  p. 
148—150°,  respectively.  Reduction  of  (II)  by  stann¬ 
ous  chloride  yielded  (I)  andp-fcoluidine.  The  action  of 
alcoholic  potassium  hydroxide  on  (III)  yielded 
5-nitro-2-ethoxy-j)-iolylglycoUic  acid ,  m.  p.  155°.  which 
was  oxidised  by  alkaline  permanganate  solution  to 
5~7iitro-2~ethoxy~j)4oluic  acid  (IV),  m.  p.  166°,  and 
5~nitro-2-etko2>y-'p4olyiglyoxylic  acid,  m.  p.  194°  (phenyl- 


hydra-zone ,  m,  p.  199°).  B y  sulphuric  acid,  (IV)  was 
converted  into  6-nitro-3-hydroxy~?>-toluic  acid,  in.  p. 
225°,  identical  with  the  product  of  nitration  of 
3 - hydroxy-p-t ol u ic  acid  with  fuming  nitric  acid  in 
glacial  acetic  acid. 

The  formation  of  (III)  shows  that  a  substituent  in 
the  m -position  to  the  hydroxyl  group  does  not  prevent 
the  normal  reaction.  Substituents  in  the  opposition, 
however,  interfere,  and  4-nitro -o-cresol,  5-nitrosali- 
cyYic  acid,  and  2  : 4-dinitrophenol  do  not  condense 
under  these  conditions,  probably  owing  to  sterie 
hindrance  of  the  primary  addition  to  the  hydroxyl 
group.  When  the  ^-position  is  unoccupied,  the 
chloral  residue  may  enter  in  this  position,  as  in  the  case 
of  m- hydroxy  benzoic  acid,  which  yielded  5 -hydroxy - 
t rich lo romethylph thalide,  in,  p.  199—200°  (cf.  Fritsch, 
A.,  1897,  i,  568).  Condensation  of  chloral  with 
salicylic  acid  and  o-  and  m-nitrophenols  probably  takes 
place  in  this  way,  but  the  products  are  resinous. 

R.  K.  Callow, 

Photo-oxidation  of  certain  organic  substances 
in  presence  of  fluorescent  dyes.  C.  W.  Carter 
(Biochem.  J.,  1928,  22,  575— 582).— None  of  the 
aliphatic  compounds  employed  was  found  to  undergo 
photo-oxidation.  Of  the  benzene  derivatives  only 
those  containing  a  nuclear  amino-  or  hydroxyl  group 
were  oxidised.  Side-chains  in  which  the  groups 
•NH*  and  4CH!CH>  occur  are  oxidised.  The  other 
side-chain  compounds  investigated  were  inactive. 
Certain  other  ring  compounds,  a-naphthol,  trypto¬ 
phan,  thiophen,  and  to  a  marked  degree  the  purine 
derivatives  are  oxidised.  The  carbon  dioxide  evolved 
during  the  oxidation  was  determined  in  a  Barcroft 
apparatus.  S.  S.  Zilva. 

Derivatives  of  quinitol.  L.  Palfray  and  B. 
Rothsteist  (Compt.  rend.,  1928,  186,  1007—1008; 
cf,  this  vol.,  518). — The  action  of  acetyl  chloride  or 
acetic  anhydride  in  pyridine  and  chloroform  at  —  5" 
on  quinitol  yielded  a  mixture  of  the  stereoisomer  ic 
di acetates,  but  tm«^-quinitol  underwent  no  appreci¬ 
able  isomerisation.  The  mono  ace  fates  could  not  be 
isolated.  As  a  by-product  of  the  action  of  acetyl 
chloride,  t ran s -quinitol  yielded  4  :  -dihydroxydu 
cyolokexyl  ether,  b.  p.  132 — 133°/16  mm.,  df  1*0920, 
n)*  1*4574.  Benzoyl  chloride  under  similar  con¬ 
ditions  yielded  cis-quinttol  dibenzoate,  in.  p.  1 16— 
117°,  and  trans -quinitol  dibenzoate,  m.  p,  15  F,  isomer¬ 
isation  during  reaction  of  the  c  is- com  pound  occurring 
only  on  rise  of  temperature.  Acetic  acid  caused 
acetylation  and  isomerisation  of  cia-quinitol  at  150'. 

It.  K.  Callow. 

Dyes  resembling*  orcein.  F.  He  heigh  and  W . 
Heeold  (Ber.,  1928,  61,  [B],  767— 770).— 2- Am mte 
orcinol  is  not  affected  by  dry  air  if  dissolved  in  ether, 
benzene,  or  xylene ;  in  methyl  or  ethyl  alcohol  it 
becomes  oxidised,  slowly  in  cold,  more  rapidly  in 
hot  solution,  with  loss  of  ammonia  to  a  red  dye, 
CgjB^gGgNo,  regarded  provisionally  as  a  complex 
indophenol, 

O:C6H2Me(OH):N*C0HMe(OH)2*N:C6H2Me(OH):O. 
Oxidation  appears  to  follow  a  different  course  in- 
amyl  alcohol.  The  possibility  of  the  production  o:t 
hidoplienols  by  this  method  is  established  by  the 
formation  of  4:6  :  6'- trihydroxy- 3  :  3r -dimethylindo - 
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phenol  from  o-amino-2  :  4-dihydroxy  toluene  (cf .  Hen- 
rich  and  Gotz,  A.,  1925,  i,  913)  and  of  a  compound 
giving  the  indophenol  reaction  from  a  dilute  alcoholic 
solution  of  phenol,  p-aminophenol,  and  sodium. 
The  dye  is  transformed  by  treatment  with  concen¬ 
trated  hydrochloric  acid  and  stannous  chloride  at 
180 — 200°  mainly  into  a  dark  mass,  which  rapidly 
becomes  oxidised  and  then  ceases  to  give  the  reac¬ 
tions  of  the  dye,  but  yields  also  about  10%  of  amino - 
orcinol  hydrochloride  and  a  little  ammonium  chloride. 
Diamino-orcinol,  a  possible  product  from  the  dye, 
yields  ammonium  chloride,  but  not  amino- orcinol 
hydrochloride  under  analogous  conditions.  Similarly, 
orcein  yields  a  product  resembling  that  from  the  dye, 
which,  however,  contains  much  ammonium  chloride 
and  only  a  trace  of  substance  which  gives  the  same 
coloration  as  amino -orcinol  with  ferric  chloride. 

H.  Wren. 

Synthesis  of  3  :  5-dihydroxy  ethylbenzene.  Y. 
Asaiiina  and  S.  Ihara  (J.  Pharm.  Soc.  Japan,  1928, 
[551],  28— 31).— Ethyl  3  ;  5-dimethoxybenzoylacet- 
ate  is  boiled  with  dilute  sulphuric  acid  for  10  hrs., 
and  3  :  5-dimethoxyphenyl  methyl  ketone  is  obtained. 
This  ketone  is  reduced  by  zinc  amalgam  and  hydro¬ 
chloric  acid  to  3  :  5 -dimethoxy  ethylbenzene,  which 
yields  on  boiling  with  hydriodic  and  glacial  acetic 
acids,  3  :  5  -  dihydroxy  ethylbenzene,  m.  p.  72—73°, 
with  benzene  of  crystallisation.  Unlike  orcinol  and 
divarinol,  it  develops  no  coloration  with  ferric 
chloride,  but  with  vanillin  and  hydrochloric  acid 
turns  reel  and  exhibits  greenish  fluorescence  on  boiling 
with  alkali  hydroxide  and  chloroform. 

Theory  of  halogen  substitution.  P.  Pfeiffer 
and  R.  Wizingek  (Annalen,  1928,  461,  132 — 154). — 
It  was  stated  by  Gatteraiann  (A.,  1889,  862)  that 
certain  aa-dianisylethylenes  gave  a  violet  colour  with 
bromine  vapour,  but  that  this  colour  rapidly  dis¬ 
appeared,  the  original  compounds  being  recovered 
unchanged.  This  statement  is  correct  as  regards 
the  colour  change,'  but  otherwise  incorrect,  for  the 
compounds  undergo  bromination.  The  bromo- deriv¬ 
atives  behave  towards  bromine  like  the  parent  sub¬ 
stances  until  the  limit  is  reached  when  no  further 
bromination  can  occur.  The  colours  observed  inter¬ 
mediately  are  apparently  those  of  unstable  bromo- 
per bromides ;  one  of  the  latter,  that  of  4  :  4#-bis- 
dimetliy la niiii.o-of.ee -diphenyl ethylene,  is  isolable  as 
a  deep  blue  solid  (the  corresponding  iodoperiodide, 
also  isolated,  is  a  stable  blue  solid).  The  constitution 
of  the  coloured  intermediate  compounds  is  deduced 
from  the  fact  that  the  depth  of  colour  given  by  a 
compound  with  bromine  corresponds  with  that  given 
with  concentrated  sulphuric  acid  or  with  perchloric 
acid.  Thus,  aa-diphenylethylene  gives  no  colour  with 
bromine  and  a  greenish-yellow  with  the  two  acids, 
whilst  aa-di-jp- anisy  1  ethylene ,  'which  affords  a  deep 
oluish-violet  with  bromine,  gives  deep  orange  colours 
with  both  acids.  If  the  perchlorate  formed  in  this 

case  is  represented  as  [( OMe<JcH4-)aC-  CKJCIO*, 
then  the  coloured  bromine  compound  will  be 

I.  (0Me‘CcH4)oC — CH2Br]Brg ,  undergoing  decomposition 
into  (OMeU6H4)2C:CHBr+ HBr + Br2. 

It  is  suggested  by  analogy  that  the  bromination 


of  benzene  in  presence  of  a  bromine  carrier  A  (in 
absence  of  which  ordinary  addition  occurs)  may  he 
expressed  : 


When 

pound 


pyridine  is  used  as  a  bromine  carrier,  the  eom- 

Meerwein,  2.  angew. 


Chem . ,  1925,  38,  816)  is  the  intermediate  formed. 
Again,  the  ortho-para- directive  effect  of  certain 
groups  X  (OH,  OMe,  NH2,  etc.)  receives  explanation 
if  it  be  assumed  that  in  formula  (I)  the  ethylenic 
linking  5  :  G  and  the  group  X  confer  polar  properties 
on  the  attached  carbon  atom  (number  1)  as  similar 
groups  are  known  to  do  in  the  case  of  the  types  : 


[R20~~R]X;  [R2C-OH]X;  [E^C-OMejX; 


[R2C— NHjJX;  and  [(NH2)2G~XH2]X.  The  bromin¬ 
ation,  of  06H5X  can  thus  be  written  : 


UI ) 


-pHRr-l-Rn,, 


2, 


^-substitution  depending  on  a  1  : 4-conjugation- 
additive  process.  When  X=N02,  the  “  negative  ” 
effect  of  this  group  is  to  cause  the  appearance  of  the 
positive  charge  in  the  4-position,  viz.,  the  position 
farthest  from  X.  As  a  result,  m-substitution  occurs 
(position  3). 

aa-Di-p- anisy  let  hylene,  prepared  cither  from  cli- 
anisyl  ketone  and  magnesium  methyl  iodide  or  from 
ethyl  acetate  and  magnesium  ^-anisyl  bromide,  is 
converted  by  bromine  (1  mol.),  in  benzene  or  carbon 
tetrachloride  solution,  into  $-bromo-aa-di-ip-ani$yl- 
ethylene,  m.  p.  84°,  the  constitution  of  which  follows 
from  its  oxidation  to  di-p- anisyl  ketone.  This  bromo- 
compound  is  converted  by  bromine  in  carbon  tetra¬ 
chloride  into  fifi-dibromo-ax-di-ji-aJiisylethylene,  m.  p. 
93—94°,  also  obtained  by  the  action  of  methyl - 
alcoholic  potassium  hydroxide  on  $$$4ribromo-a.a.-di- 
ip-anisylethane,  m.  p.  114°,  which  is  in  turn  obtained 
by  condensing  bromal  and  anisole  in  presence  of 
concentrated  sulphuric  acid.  Di ani syle thyl ene  and 
the  above  dibromodianisylethylene  are  quantitatively 
converted  by  excess  of  bromine  in  glacial  acetic  acid 
solution  into  (3(3-3  :  -tetrabromo- 4  ;  4 ' -dimethoxy- aa- 
diphenyletkylene ,  m.  p.  150°,  oxidised  to  3  :  3'-dibromo- 
4  :  4f-dimethoxybenzophenone. 

The  following  substances  arc  described  as  being 
obtained  by  processes  mostly  similar  to  the  above  : 
a  a  -  di  -jp  -anisyl  -  p  -  me  thyle  thylen  e  (dianisylpropylene) ; 
a  a  -di-  p  -anisyl-  p  p -dimeihyleihylene  (di-anisylmelkylpr  o  - 
pylene),  m.  p,  64° ;  aa-di-p-tolylethylene,  from  toluene 
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and  bromoacetal  in  presence  of  concentrated  sulphuric 
acid;  aa-di-wi-xylylethylene,  similarly  obtained,  b.  p. 
197— 200°/ 17  mm, ;  p-bromo-*oL-di-y~anisyl-fi-methyl- 
ethylene,  m.  p.  57°;  (3-3:  -tribromo-A  :  -dimethoxy- 
aa-diphenyl- $-meihylethylene ,  m.  p.  131°;  4  :  4'-bis- 
dimethylamino-aa-diphenylethylene,  from  Micliler’s 
ketone  and  magnesium  methyl  iodide ;  bromoper- 
chlorate,  deep  blue,  from  the  above  bromoperbromide 
and  sodium  perchlorate,  or,  better,  from  the  ethylene 
and  ferric  bromide,  followed,  after  isolation  of  the 
ferribromide,  by  sodium  perchlorate. 

A  table  is  given  of  the  colours  shown  when  bromine, 
concentrated  sulphuric  acid,  or  perchloric  acid  acts 
on  a  number  of  aa-diarylethylenes  of  the  type 
CAr2:CXY,  where  X  or  Y=H,  Me,  Br,  or  Cl. 

E.  E.  Turner, 

Molecular  transpositions  in  the  ef/cloheptane 
series,  M.  Go  do  hot  and  G.  Cauquil  (Compt.  rend., 
1928,  186,  955—957 ;  cf.  this  voL,  410;  Vavon  and 
Mitehovitch,  this  vol.,  516). — The  action  of  mag¬ 
nesium  phenyl  bromide  on  2 -chlorocycfoheptanol 
yields  phenylcydohexylcarbinol,  m.  p.  48—49°  (hydro- 
gen  phthalate,  m.  p.  163°;  phenylur  ethane,  m.  p.  146 — 
147s),  identical  with  a  specimen  prepared  by  Sabatier 
and  Mailhe’s  method  (A.,  1904,  i,  809)  together  with 
an  ethylenic  hydrocarbon,  C13Hlc,  b.  p.  140—141°/ 
15  mm.  (cf.  Auwcrs  and  Treppmann,  A.,  1915,  i, 
789).  The  formation,  by  this  reaction,  of  a  ring 
containing  one  less  carbon  atom  would  thus  appear 
to  be  the  general  tendenev,  and  the  mechanism 

CHvCHo’CHo  ~  CH./C1L-CH* 

|  4-  >CH-OMgI->Jfgia+ 1  “ 

CH,-CH,-CHC1  OflvCEL-CH-CHO 

—A  C6Hu-CHR*OH,  suggested  by  Tiffeneau,  is 
probably  correct.  J.  W.  Baker. 

Mobile-anion  tautomerism.  I.  Conditions 
of  activation  of  the  three-carbon  system,  and 
modes  of  addition  to  conjugated  systems.  H. 
Burton  and  C.  K.  Ingold  (J.C.S.,  1928,  904—921). 
— An  examination  has  been  made  of  the  relative 
mobility  of  X  (=OH,  OAc,  Br)  and  its  facilitation 
by  R  (—Me,  Ph,  pJVte-CfiH,,  p-CbOM>)  in 
R-OHX-CHICHJT  R^H:CH>CHX-R',  and  of 
the  effect  of  R  on  equilibrium.  The  order  of  increas¬ 
ing  mobility  is  as  indicated  in  each  series,  and  hence 
corresponds  with  the  anionic  stability  of  X  and  the 
power  of  R  to  take  up  the  cationic  charge.  The 
analogy  with  aromatic  substitution  and  the  bearing 
of  the  results  on  1  :  4-addition  to  conjugated  systems 
and  related  topics  are  discussed.  Contrary  to  the 
observations  of  Valeur  and  Luce  (Bull,  Soc.  cliim., 
1920,  [iv],  27,  611),  the  conversion  of  a-phenylallyl 
alcohol  (p-niirobenzoate,  m.  p.  45—46°)  into  cinnamvl 
alcohol  could  not  be  effected,  but  on  heating  with 
acetic  anhydride,  smooth  conversion  into  cinnamyl 
acetate  occurs.  The  action  of  an  acetic  acid  solution 
of  hydrogen  bromide  on  either  alcohol  yields  cinnamyl 
bromide  (Moureu  and  Gallacher,  A.,  1922,  i,  34), 
the  structure  of  which  is  proved  by  ozonolysis.  a-p- 
Tolyhthyl  alcohol,  b.  p.  120- — 122°/10  mm.  (p-wifro- 
benzoate,  m.  p.  82°),  prepared  by  the  action  of  mag¬ 
nesium  p-tolyl  bromide  on  acraldehvde,  is  readily 
converted  by  the  action  of  acetic  anhydride  and 
subsequent  hydrolysis  into  A-m  ethyl  cinnamyl  alcohol, 


in.  p.  51—52°  (p -nitrobenzoate,  m.  p.  131- — 132  ),  and 
on  bromi nation  yields  4 - methyle i nnainyl  bromide, 
m.  p.  64—65°.  In  the  investigation  of  ay-diarylated 
systems  the  structures  of  the  various  alcohols  were 
established  by  ozonolysis,  and  by  conversion  under 
the  influence  of  alcoholic  alkali,  into  the  isomeric 
ketones,  R-CH(OH)-CH:CHR'  — >  R-CO-CH2-OH2R' 
Tiffeneau,  Bull.  Soc.  cliim.,  1907,  [iv],  1,  1209 ; 
Nomura,  A.,  1927,  770).  ay-Diphenylailyl  acetate 
when  treated  with  bromine  in  cold  carbon  tetrachloride 
deposits  a  bromide,  m.  p.  176—177°,  a  second  bromide, 
m,  p.  122°,  being  obtained  from  the  mother-liquors. 
y -Phenyl- a-p-tolylallyl  alcohol,  m.  p.  78—79°,  obtained 
by  the  action  of  magnesium  p-tolyl  bromide  on 
c inna ma ldehyde ,  is  converted  by  boiling  20%  alcoholic 
potassium  hydroxide  into  p 4olyl  fi-phenylethyl  ketone 
(I),  m.  p.  70°  (oxime,  m.  p.  101 — 102°),  and  on  acetyl¬ 
ation  yields  a  mixture  of  y-phenyl-a-p-tolyl  and 
a-phenyl-y-p-tolyl  acetates  with  a  constant  b.  p. 
210 — 212°/11  mm.  The  action  of  cinnamaldehyde 
on  magnesium  p-chlorophenyl  iodide  yields  a  mixture 
of  the  isomeric  phenylchlorophenylallyl  alcohols, 
the  mixed  acetates  of  which,  b.  p.  225 — 226°/ 13  mm., 
on  treatment  with  bromine  yield  two  isomeric  bromides, 
m.  p,  193—194°  and  180°,  respectively.  Treatment 
of  the  mixed  acetates  with  20%  alcoholic  potassium 
hydroxide  solution  yields  a  mixture  of  phenyl  (4p- 
ch loroph e nylethyl  ketone  (II),  m.  p.  58°,  and  p -chloro- 
phenyl  $-pheaylet]iyl  ketone  (III),  m.  p.  78°,  which 
were  isolated  as  their  oximes,  m.  p.  117—118°  and 
111—112°,  respectively  (below).  The  various  refer¬ 
ence  ketones  are  synthesised  as  follows  :  ethyl  p -chloro- 
benzylbenzoylacetate,  b.  p.  240°/ 12  mm.,  m.  p.  54—557 
is  obtained  by  the  action  of  p-chlorobenzyl  bromide 
on  ethyl  sodiobenzoylacetate,  and  hydrolysis  with 
dilute  sulphuric  acid  or  barium  hydroxide  yields  (II). 
Ethyl  p-chlorobenzoylacetate,  b.  p.  181 — 182°/ 18  mm., 
m.  p.  36°,  obtained  by  the  action  of  p-ehlorobenzoyl 
chloride  on  ethyl  sodioacetoacetate,  is  similarly  con- 
verted  into  ethyl  benzyl -p-chlorobenzoylacetale,  b.  p. 
228 — 233°/14  mm.,  m.  p.  65°,  which  on  hydrolysis 
yields  (III).  Ethyl  p-toluoylacetate,  b.  p.  172— 
173°/14  mm.  (Marguery,  A.,  1905,  i,  527,  gives  b.  p. 
170°/30  mm.),  is  similarly  converted  into  ethyl  benzyl - 
p -toluoylacetate,  b.  p.  232 — 2 33°/ 11  mm.,  which  by 
hydrolysis  yields  (I).  Ethyl  'p-inethylbenzylbenzoyb 
acetate,  b.  p.  223 — 225°/ 10  mm.,  on  hydrolysis  yields 
phenyl  p-p -tolylethyl  ketone ,  low  m.  p.,  a  waxy  solid 
(oxime,  m.  p.  85—86°).  J.  W.  Baker. 

[Preparation  of]  benzhydrol.  C.  S.  Marvel 
and  N.  A.  Hansen  (Org.  Syntheses,  1928,  8,  24—25). 
— Benzophenone  is  reduced  with  technical  zinc  dust 
(85%  purity),  95%  alcohol,  and  sodium  hydroxide ; 
the  benzophenone  must  first  be  heated  with  the 
alcoholic  alkali.  A.  A.  Eldridge. 

Preparation  of  crystal- violet  from  oxalyl 
chloride  and  dimethylaniline .  I.  N.  Postovski 
(J.  Chera.  Ind.  [Moscow],  1927,  4,  552—553)  — 
Powdered  aluminium  chloride  (1  part)  is  added  to 
dimethylaniline  (10  parts),  and  oxalyl  chloride 
(7  parts)  is  added  gradually ;  the  hot,  green  mixture 
is  cooled  with  water  while  the  remainder  of  the 
oxalyl  chloride  is  added.  The  reaction  is  complete 
in  5  min.  The  crude  mass  is  converted  into  the 
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carbinol  with  sodium  hydroxide,  the  excess  of 
dimethylaniline  removed  with  steam,  and  the  earbinol 
dissolved  in  acidified  water,  filtered,  and  recrystallised. 
The  yield  is  92 — 95%  of  the  dimethylaniline  taken 
(cf.  G.P.  34,607).  Chemical  Abstracts. 

Aniino-alcoliols  of  the  naphthalene  series.  E. 
Foubneatj,  Trefouel,  and  (Mine.)  Trefouel  (Bull. 
Soc.  chim.,  1928,  [iv],  43,  454—458). — A  number  of 
amino-alcohols  of  mol.  wt.  approaching  that  of 
quinine  and  of  amino-alcohols  of  the  benzene  series 
containing  a  methoxy-group  or  a  piperidine  ring  have 
been  prepared.  The  following  are  described  :  a-di- 
methylamino-y- 1  -naphthyl- ,  b.  p.  216— 217°/28  mm. 

( hydrochloride ,  m.  p.  134°) ;  oL-diethylamino-y-\- 
naphthyl -,  b.  p.  214°/19  mm.  (, hydrochloride ,  m.  p. 
138°);  cz-diamylamino~y- \-naph thyl - ,  b.  p.  240°/22 
mm.  (hydrochloride,  m.  p.  114") ;  and  ct.-piperidino-y- 1  - 
■naphthyl ^isopropyl  alcohol ,  b.  p.  228°/10  mm.  ( hydro - 
chloride ,  m.  p.  145°).  The  foregoing  compounds  were 
all  obtained  from  a-chloro-y- 1  -naphthyhsojnopyl  alco¬ 
hol,  b.  p.  210°/25  mm.  (from  magnesium  a-naphthyl 
bromide  and  epiehlorohydrin),  or  from  y -l -naphthyl  - 
propylene  oxide,  b.  p.  186°/ 15  mm.,  obtained  by 
the  action  of  sodium  hydroxide  on  the  chlorohydrin 
in  alcoholic  solution,  y-4 -31  ethoxy- 1  -napJithylpropyl- 
ene  <x$ -oxide,  b.  p.  225°/25  mm.,  a-chloro-y-4-methoxy- 
1  -naphthyl-,  b.  p.  180°/0*2  mm.,  and  u-piperidino-y-i- 
methoxy- 1  -naphthyl-isopropyl  alcohol ,  b.  p.  200°/0T 
mm.  ( hydrochloride ,  in.  p.  193 — 194°),  are  similarly 
prepared.  1  -BronwA-methoxy naphthalene ,  b.  p.  178°/ 
15  mm.,  is  obtained  by  brominating  a -met  boxy- 
naphthalene  in  acetic  acid.  y-Chloro-^-plienyh  so- 
yropyl  alcohol,  b.  p.  135 — 155°/20  mm.,  y -phenyl- ap- 
propylene  oxide ,  b.  p.  113°/39  mm.,  oL-piperidino-y- 
phenylisopropyl  alcohol ,  b.  p.  172°/ 12  mm.  (hydro¬ 
chloride,  m.  p.  178—179°);  y-cnloro- <x-p-meth  oxy- 
•pkenylmopropyl  alcohol,  b.  p.  188 — 190  /24  mm., 
y-p -methoxyphe nyl~<x$ -propylene  oxide ,  b.  p.  145 — 150::, 
and  a-p iperidmo-y-p -methoxyphenylmopropyl  alcohol , 
b.  p.  2 13°/ 18  mm.  (hydrochloride,  m.  p.  164°),  are 
described.  a-N&phthol  condensed  with  epichloro- 
hydrin  in  presence  of  sodium  hydroxide  affords 
y  - 1  -naphthoxy  -  a  p  -propylene  oxide ,  194°/ 16  mm.,  from 
which  (x-piperidino-y- 1  -naphthoxy-,  b.  p.  196°/0'2  mm. 
(hydrochloride,  m.  p.  177—178°),  and  oL-diethylamino- 
y-l -naphthoxy -isopropyl  alcohol ,  b.  p.  176°/ 0*2  mm. 
(%<Zrocft  for  t'cZe,  in.  p.  125°),  arc  obtained,  y-2- 
Naphthoxy- a(3 -propylene  oxide ,  b.  p.  200°/ 16  mm., 
pi  per  idino-y -2 -naphthoxy  isopropyl  alcohol,  b.  p. 
200" /0*  15  mm.  (hydrochloride,  m.  p.  172—173°),  and 
a -di e^?/hmitno-y-2 -nap^^/ma;yisoprop?/^  alcohol,  b.  p 
190°/0*6  mm.  (hydrochloride,  m.  p.  162°),  are  also 
described.  R.  Brightman. 

Action  of  magnesium  ct/clohexyl  bromide  on 
oxalic  acid  derivatives.  C.  G.  Gauerke  and  G.  S. 
Marvel  (J.  Amer.  Chem.  Soc.,  1928,  50,  1178—1182). 
-y  Ethyl  oxalate  and  magnesium  cyclohexyl  bromide 
give  the  ethyl  ester  (I)  (20%  of  the  theoretical  yield), 
m*  P*  69°  (corr,),  of  hydroxydieyelohexylacetic  acid , 
P-  171 — 172°,  also  some  dicyclohexyl,  but  only 
a  small  amount  of  tetra cyclop exyleth ylene  glycol,  m.  p. 
151 — 152°,  even  when  the  Grignard  reagent  is  in 
excess.  Similarly,  methyl  and  isopropyl  oxalates 
give  methyl,  m.  p.  48*5°,  and  iso propyl,  m.  p.  80°, 


hyd  roxydicycloh  exylaceiaies .  Magnesium  cyclohexyl 
bromide  does  not  react  further  with  the  ester  (I) ; 
with  methyl  benzilate  in  dun-butyl  ether  it  gives 
cyclo/i exoyld iphenylca rb mol,  in.  p.  112*5°,  which  is 
hydrolysed  by  alcoholic  potassium  hydroxide  to 
potassium  hexahydrobenzoate  and  diphenylcarbinol , 
and  with  benzil,  s-diph enyldioy e\ohex ylelhylene  glycol, 
m.  p.  150—151°.  Attempts  to  reduce  dici/cJohoxyl 
ketone  to  tetraci/c/ohexylethylene  glycol,  using  mag¬ 
nesium  with  iodine  or  mercury  (cf.  Gomberg,  A.,  1927, 
245,  1190),  were  unsuccessful.  H.  E.  F.  Nottok. 

Tetraphenylethylene  oxide  (a-benzpinacol). 
(Mlle.)  J.  Levy  and  R.  Lagrave  (Bull.  Soc.  chim., 
1928,  [iv],  43,  437 — 441), — The  reactivity  of  arylated 
ethyl  enic  hydrocarbons  towards  perbenzoic  acid 
depends  partly  on  the  mol.  wt.  and  partly  on  the 
symmetrical  or  unsymmetrical  nature  of  the  molecule. 
Hydrocarbons  such  as  stilhene,  which  possess  a  sym¬ 
metrical  molecule,  are  less  easily  oxidised  than 
unsymmetrical  triaryl-hydrocarbons  (cf.  A.,  1926, 
818;  1927,  872;  Bocseken,  A,,  1927,  39;  Lagrave, 
ibid.,  872).  Tetraphenylethylene  oxide,  m.  p.  193— 
194°  in  mercury,  198—199°  in  acid  bath,  prepared 
by  oxidation  of  tetraphenylethylene  with  perbenzoic 
acid  in  chloroform  solution,  is  identical  with  oc-benz- 
pinacolin.  Tetraphenylethylene  is  best  prepared 
from  p-benzpinacolin,  obtained  by  reduction  of 
benzophenone  with  zinc  and  excess  of  acetyl  chloride 
(cf.  Paal,  A.,  1884,  1167),  which  with  2J  inois.  of 
magnesium  ethyl  bromide  affords  a  theoretical  yield 
of  aaap-totraphenylethan-|3-ol,  converted  by  acetyl 
chloride  into  aapp- tetraphenylethylene.  Yields  of 
oxide  lip  to  43%  can  be  obtained  by  Thorner  and 
Zineke’s  process  (A.,  1878,  425,  874),  but  replacement 
of  the  hydrochloric  acid  by  dilute  sulphuric  acid  leads 
to  benzpinaeol.  No  benzhydrol  is  isolated  in  these 
reactions,  but  1—2%  of  tetraphenylethylene  is  formed. 

R.  Brightman. 

Ether  corresponding  with  isosafrole  bromo- 
hydrin.  C.  Mannich  and  F.  Schmitt  (Arch.  Pharm., 
1928,  266,  84 — 86). — In  preparing  isosafrole  bromo- 
hydrin  from  isosafrole  dibromide  by  the  action  of 
aqueous  acetone  (cf.  Mannich,  A.,  1910,  i,  411)  there 
is  formed  as  a  by-product  p-6romo-a- 3  :  4-metJiylene- 
dioxy phenyl  n -propyl  ether,  m.  p.  134°,  evidently 
produced  by  interaction  of  unchanged  dibromide 
with  the  bromohydrin,  since  it  can  be  produced  in 
quantity  by  allowing  these  compounds  to  remain  in 
contact  for  10  weeks.  The  bromine  atoms  are  not 
readily  replaced  (cf.  the  methyl  ether  of  the  bromo¬ 
hydrin,  loc.  cit.)  :  thus,  palladium  and  hydrogen,  and 
organic  bases,  have  no  action  on  the  compound. 
Hot  alcoholic  potassium  hydroxide  removes  the 
bromine,  giving  what  is  apparently  a  dietbylenic 
ether,  a  viscous  oil,  which  is  converted  by  hot  20% 
hydrochloric  acid  into  3  : 4-methylenedioxyphenyl 
ethyl  ketone.  The  ether  is  also  debrominated  by 
the  action  of  silver  acetate  in  glacial  acetic  acid. 
The  product  here  appears  to  be  the  diacetate  of  the 
corresponding  dihydroxy-compound ;  when  distilled 
it  decomposes  into  acetic  acid  and  -wosafrole  oxide. 
A  cold  15%  solution  of  hydrogen  bromide  in  glacial 
acetic  acid  converts  the  other  into  isosafrole  bromo- 
hvdrin  W.  A,  Silvester. 
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Synthesis  of  amino-alcohols  from  isosafrole, 
tsoeugenol,  and  anethole.  G.  Mannich  and  F. 
Schmitt  (Arch.  Pharm.,  1928,  266,  73 — 84). — The 
benzoate  of  y-dimethylamino-y-3  :  4-methylencdioxy- 
phenyl propan- S-ol  (Mannich,  A.,  1910,  i,  411)  is  a 
powerful  but  only  weakly  toxic  anaesthetic.  The 
following  compounds  were  prepared  in  fruitless  efforts 
to  obtain  a  pharmacologically  superior  product. 
Di  methvlami  nom  ethylene  cl  i  oxypli  eny  Ipropan » p  -  ol  is 
now  obtained  in  better  yield  (70%)  and  has  m.  p. 
60 — 68°,  b.  p.  178 — 182°/16  mm.  When  the  ?neth- 
iodide ,  m.  p.  176°,  is  heated  with  potassium  hydroxide 
it  breaks  up  into  trimethylamine  and  tsosafrole  oxide. 
This  formation  of  taosafrole  oxide  is  an  instance  of  a 
readiness  to  decompose  which  is  exhibited  also  in 
other  reactions,  e.g.,  acylation.  Thus,  the  benzoate 
(in.  p.  80—83°;  hydrochloride ,  m.  p.  202 — 208°), 
obtained  by  heating  the  hydrochloride  of  the  base 
with  benzoyl  chloride  at  115—125°,  is  accompanied 
by  about  10%  of  a  by-product,  m.  p.  164—165°, 
apparently  the  benzoate  of  y-chloro-y-3  :  4 -methylene - 
dioxyphenjdpropan-fi-ol,  as  it  is  decomposed  by  the 
action  of  alcoholic  potassium  hydroxide  into  fsosafrole 
oxide  and  benzoic  acid.  Similarly,  when  the  hydro¬ 
chloride  of  the  base  is  heated  with  o-earbomethoxy- 
benzoyl  chloride,  the  o-carhometlioxy  benzoate  (hydro- 
chloride,  m.  p.  125 — 126°,  anaesthetic)  is  obtained, 
but  when  the  base  is  similarly  treated,  part  is  simply 
converted  into  its  hydrochloride,  part  is  converted 
into  3  : 4-dimethoxybenzyl  methyl  ketone  apparently 
by  wav  of  tsosafrole  oxide,  and  the  third  product 
is  o-carbomethoxybenzdimethylamidc.  The  p -nitro- 
benzoate  of  the  di  methyl  aminomethylenedi  oxy  phenyl  - 
propanol  has  m .  p.  223d  and  is  reduced  in  dilute 
hydrochloric  acid  solution  by  the  action  of  metallic 
copper  and  hydrogen  sulphide  to  the  corresponding 
ammobenzoate,  m.  p.  120 "5  which  also  is  an  anaesthetic. 
y-Dietkylamino-y- 3  :  4 -tnethyleiicdioxyphenylpropaii  -  ft  • 
ol,  b.  p.  175°/14  mm.  (hydrochloride,  m.  p.  196°),  is 
obtained  when  a  cold  solution  of  isosafrole  hromo- 
hvdrin  and  diethylaminc  in  alcohol  is  kept  for  a 
month.  The  benzoate,  m.  p.  185°,  is  a  potent 
anaesthetic.  The  p - ni trobenzoate ,  m.  p.  220°,  is  also 
described.  When  the  amino-alcohol  is  oxidised  in 
warm  glacial  acetic  acid  solution  by  chromic  acid, 
3  :  4-methylenedioxy benzyl  methyl  ketone  is  obtained. 
y-Pipcridino-y-3  :  4-methylenedioxypkenylpropan  -  p  -  ol} 
m.  p.  77°,  b.  p.  235— 240°/ 15  mm.,  yields  a  hydro¬ 
chloride,  in.  p.  204°,  and  a  benzoate  [ hydrochloride , 
m.  p.  204° ,  (decomp.)]  which  is  a  powerful  anaesthetic. 
y-Dimet  hylamino-y-3  :  4  -  dimethoxypheny Ipropan  -  p  - 
ol  (Mannich,  loc.  cit.)  is  now  found  to  have  m.  p.  51°. 
Its  p -7ii trobenzoate  ( hydrochloride ,  m.  p.  198°)  is 
obtained  in  mediocre  yield.  y-Diethylamino - y - 3  :  4- 
dimethoxy phony  ipropan- $-ol,  b.  p.  197 — 199°/14  nun., 
is  obtained  by  the  usual  procedure  in  70%  yield, 
y- Piper  idi  no  -  y  -  3  :  4  ~dimethoxyphenylpropan~$»ol  can¬ 
not  satisfactorily  be  isolated ;  when  the  syrupy 
crude  base  is  distilled  (b.  p.  212 — 220°/ 14  mm.)  it 
breaks  up  into  piperidine  and  3  : 4-dimethoxybenzvl 
methyl  ketone,  y- D  i  metkyiamino-y-p -anisylpropan  - 
p -ol,  obtained  from  anethole  by  way  of  the  bromo- 
hydrin  in  the  usual  way,  has  in.  p.  39°,  b.  p.  182°/ 
17  mm.  The  hydrochloride,  m,  p.  195°,  and  p -nitro- 


benzoate  [hydrochloride,  m.  p.  205°  (decomp.)]  are 
described.  The  latter  is  reduced  by  tin  and  hydro¬ 
chloric  acid  to  the  p -aminobenzoate,  m.  p.  159°,  which 
is  an  anaesthetic.  y-Diethylamino-y-p-anisylpropan- 
P-oZ,  b.  p.  210°/30  mm.,  yields  a  very  hygroscopic 
hydrochloride.  y-Piperidino-y-p-anisylpropan-B-oI, 
b.  p.  203 — 205°/ 14  mm.  (hydrochloride,  m.  p.  180°), 
yields  a  p-nitrobenzoate,  m.  p.  213°,  (decomp.).  Ah 
though  the  bases  described  above  should  consist  of  a 
mixture  of  stereoisomerides,  it  appears  doubtful 
whether  they  really  do  so,  those  that  are  obtained  in  a 
crystalline  form  being  evidently  not  mixtures. 

W.  A.  Silvester. 

Bertzoic  esters  and  electronic  affinities  o! 
radicals.  I.  A.  Zaki  (J.C.S.,  1928,  933— 9S9}.— 
The  nitration  at  0°  and  25°  of  a  series  of  alkvl 
benzoates  has  been  studied.  The  percentage  of  the 
t/ieto-isom eride  produced  in  the  various  cases  is  as 
follow’s:  methyl,  72-0 ;  ethyl,  69*9;  n -propyl,  71*8; 
w-butyl,  67*9  ;  n-amyl,  68*3 ;  n-hexyl,  63*7 ;  n-heptyl, 
62*8 ;  w -octyl,  80*2;  n- cetyl,  52  (ea.) ;  isopropyl, 
64T  ;  tsobutyl,  694;  sec. -butyl,  65*2 ;  ZerZ. -butyl, 
59*4;  sec. -octyl,  594%  at  0°,  the  values  for  the  first 
four  of  the  series  at  25°  being,  69*7,  66*3,  68*6,  and 
65*1%,  respectively  Branching  of  the  carbon  chains 
decreases  the  proportion  of  the  meZa-isomcride  pro¬ 
duced,  but  with  the  normal  alkyl  benzoates,  altern¬ 
ation  between  the  odd  and  even  series  is  found. 
This  alternation  decreases  as  the  length  of  the  chain 
is  increased,  and  it  is  suggested  that  a  direct  effect 
through  space  of  the  carbonyl  oxygen  atom  on  the  more 
proximate  odd  carbon  atoms  of  the  zigzag  alkyl  chain  is 
superimposed  on  the  general  inductive  effect  (Allan 
and  others,  A.,  1926,  397)  transmitted  through  the 
chain.  A  modification  of  HollemaiTs  titration  method 
for  the  determination  of  the  percentage  of  meta- 
isomeride  (A.,  1899,  i,  757;  cf.  Baker,  A.,  1927,  454) 
is  described,  an  accuracy  of  0*3%  being  claimed. 

J.  W.  Baker. 

C  arb  oxyphenylcar  b  amide  derivatives.  3. 

Weil  and  (Mlle.)  J.  Rozental  (Rocz.  Chem.,  1928, 
8,  44 — 49). — The  following  compounds  of  the 

tf  ansesthesine  ”  group  have  been  prepared  :  p-carb- 
ethoxyphenylcarbamide,  m.  p.  95°;  N-acei*/Z-Nhp-car6- 
eth ozyph enylca rbamidt ,  m.  p.  139—140°;  N-isomZery/- 
N kp - carbethoxyph enylcarbami de,  m,  p.  237°,  and 
broniomomleryl-h f -p-carbetkoxyphenylcarbam ide,  in.  p. 
134—135°.  The  last  substance  is  a  more  powerful 
anaesthetic  agent  than  “  bromural.” 

R.  Tkuszkowskt. 

[Preparation  of]  per  benzoic  acid.  M.  Tiffen- 
eau  (Org.  Syntheses,  1928,  8,  30—34). 

[Preparation  of]  ethyl  p-aminob enz oate.  R. 
Adams  and  F.  L.  Cohen  (Org.  Syntheses,  1928,  8, 
66). — Ethyl  p-ni trobenzoate  is  cata-lytic-ally  reduced 
by  hydrogen  in  presence  of  platinum  oxide. 

A.  A.  Eldridge. 

State  of  aggregation  of  phenylbromo aceto¬ 
nitrile.  A.  Nekrassov  (J.  pr.  Chem.,  1928,  [ii]> 
119,  108), — Fhenylbromoacetonitrile  has  b.  p.  137-— 
139°/15  mm.,  in,  p.  25*4°  (cf.  Steinkopf,  A.,  1920,  i, 
590:  Schotz,  Synthetic  Organic  Compounds,'"'  310). 

H.  Burton. 
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Dioximes.  XL  VI  I.  L.  Avogadro  (Gazzefcta, 
1928,  58,  191—196;  cf.  A.,  1927,  470).— Oximino-p- 
tolylacetonitrile  oxide  (cf.  A.,  1924,  i,  294.)  is  converted 
by  benzoyl  chloride  or  bromide  into  3 -ckloro-  or 
3 *bromo~5~p~tolyl - 1  ;  2  :  4 -ozadiazole,  m.  p.  42 — 43°  and 
27—28°,  respectively.  It  is  suggested  that  the 
structures  CfiH4Me«C(OH):N*C:N:0  and 
C6H4Me-C(OBz):N*Oa:N-OH  are  intermediately 
formed.  Either  halogen  compound  on  prolonged 
heating  with  methyl-alcoholic  potassium  hydroxide 
yields  Z-hydrozy-5-j)-tolyl-l  :  2  ;  4 -oxadiazole^  m,  p. 
199—200°  (with  partial  sublimation),  which  is  decom¬ 
posed  by  nitric  acid,  and  with  m-4-xylidine  yields  s-di- 
m-4 -xylylcarbamidt.  The  hydroxy- compound  yields 
a  salt,  explodes  204°,  a  silver  double  salt, 

C18H1604N4Ag,  m.  p,  258°  (exploding),  and  a  cupric bM 
which  decomposes  to  a  basic  compound  ;  it  is  alkylated 
by  the  appropriate  alkyl  sulphate  to  the  3 -methoxy-, 
m.  p.  47—48°,  or  3-ethoxy  • -compound,  m.  p.  45°,  also 
obtained  by  the  action  of  an  alkali  ethoxide  on  the 
chloro-  or  broi no -compound. 

The  action  of  an  aqueous  sodium  hydroxide  solution 
on  oxirnino-jp- tolylacetonitrile  oxide,  followed  by 
passage  of  carbon  dioxide  and  acidification,  yields 
3-hydroxy-5  -p-toly  1-  and  5-hydroxy-3-p«tolyl-l :  2  : 4- 
oxadiazoles,  separated  by  means  of  the  copper  salt  of 
the  former  (cf.  Ponzio  and  Zanardi-Lamberti,  A., 
1924,  i,  324) ;  by  means  of  its  nickel  salt  is  also  isolated 
p 'tolylmetazonic  acid ,  m.  p.  176—177°,  decomp,  to 
jp-toluonitrilc  and  5-hydroxy-3«p-tolyl- 1  :  2  :  4-oxa- 
diazole.  E.  W.  Wigkaix. 

Hacemisation  of  amino-acid  derivatives.  P. 
Karrer  and  M.  dalla  Vedova  (Helv.  Chim.  Acta, 
1928,  11,  368).— When  acylated  amino-acids,  e.g^ 
iY-benzoyl-Meucine  and  Wbenzoyl-db  alanine,  are 
converted  into  the  acid  chlorides  by  treatment  with 
phosphorus  pentachloridc  in  acetyl  chloride  at  0°, 
complete  racemisation  occurs.  This  must  be  due  to 
the  intermediate  formation  of  a  compound  with  a 
symmetrical  structure,  such  as  NHBz*ORICCl*OH. 

R.  K.  Callow* 

Resin  acids  of  Coniferm.  P.  Levy  [with  H, 
Brunotti  and  H.  Raalf]  (Rer.,  1928,  61,  [2J],  616— 
623;  cf.  Aschan  and  Levy,  A.,  1927,  1067}.— The 
acid,  G2aH3204>  regarded  by  Levy  and  Brunette  (loc. 
ciL)  as  ( 1  ihydro xyabie tic  acid,  is  shown  to  be  identical 
with  the  dihydroxydihydro-d-pimaric  acid  of  Ruzicka 
and  Balas  (this  vol.,  297) ;  it  is  also  obtained  by 
oxidation  of  abietic  acid  prepared  according  to  G.P. 
221,889  and  of  crude  American  colophony.  Abietic 
acid,  previously  regarded  as  homogeneous,  must 
therefore  contain  isomeric  resin  acids  {cf.  Dupont,  A., 
1924,  i,  640).  This  conception  is  confirmed  by  the 
isolation  of  dihyd ro-d-pimarie  acid,  C20H22O2  (of. 
Tschugaev  and  Team,  A.,  1913,  i,  72(f),  from  the 
products  of  the  catalytic  hydrogenation  of  abietic 
acid  derived  from  American  turpentine.  The  pro- 
duction  of  the  di  hydroxy -acid  and  the  t-etrabydroxy- 
ucid  of  higher  m.  p.  or  of  the  two  tetrahydroxy-acids 
during  the  oxidation  of  abietic  acid  is  closely  con¬ 
nected  with  the  amount  of  permanganate  used.  All 
three  acids  are  shown  to  be  homogeneous.  The 
preparation  of  uniform  hydroxyl&ted  acids  thus 


affords  a  certain  method  of  establishing  the  number 
of  double  linkings  in  resin  acids  (contrast  Jonas,  A., 
1922,  i,  826),  whereas  this  cannot  safely  be  deter¬ 
mined  by  catalytic  hydrogenation,  since  the  volume 
of  hydrogen  absorbed  is  dependent  on  solvent, 
catalyst,  and  temperature.  H.  Wren. 

Derivatives  of  acenaphthene[-5-carboxylic 
acid],  I.  G.  Farbekind.  A.-G. — See  B.,  1928,  293. 

Esterification  in  presence  o£  silica  gel,  A. 
Korolev  (J.  Oh  cm.  Xnd,  [Moscow],  1927,  4,  547). — 
Silica  gel  is  an  efficient  catalyst  for  the  esterification 
of  salicylic  acid.  Salicylic  acid  (50  g.)5  methyl 
alcohol  (120  g.),  and  silica  gel  (4  g.)  are  heated  on  a 
water- bath  for  6—8  hrs. ;  the  yield  is  75—80%  of  the 
theoretical.  Chemical  Abstracts. 

Preparation  of  phenyl  salicylate.  O.  Magidson 
and  W.  Krol  (Trans,  sci.  chem.-pharm.  Inst.,  1926, 
18,  54—63;  Chem*  Zentr.,  1928,  i,  40)  —Optimally, 
phosphorus  oxychloride  (56  g.)  is  gradually  added  to  a 
mixture  of  salicylic  acid  (138  g.)  and  phenol  (94  g.) 
which  is  heated  for  2*5  hrs.,  first  at  00 — 65°,  and  then 
at  120° ;  the  yield  is  90%  of  the  salicylic  acid  con¬ 
sumed.  There  m  also  formed  an  oil  which  on  distill¬ 
ation  in  a  vacuum  yields  57%  of  phenyl  salicylate. 

A.  A.  Eldeidge. 

Derivatives  of  salicylic  acid.  I.  3-Nitro-  and 
5-nitr o-s al icyli c  acids.  A,  N.  Mil-drum  and 
N.  W.  Sieve  (J.  Indian  Chem.  See.,  1928,  5,  95 — 10i). 
— Nitration  of  salicylic  acid  by  the  method,  of  Mcldola, 
Foster,  and  Brightman  (A.,  1917,  i,  453)  yields  a 
mixture  of  3-nitrosalieylie  acid,  m.  p.  148 — 149° 
(+H2Os  m.  p.  128—129°),  and  5-nitrosalicylic  acid, 
m.  p.  228°  (22*5  g.  and  50  g.,  respectively,  from  100  g. 
of  salicylic  acid),  which  is  best  separated  by  crystall¬ 
isation  of  the  potassium  salts.  A  neutral  solution  of 
the  mixture  in  potassium  hydroxide  deposits  the 
monopotass ium  salt  of  the  3-nitro-acid  (yellow ; 
corresponding  sodium  salt,  crimson),  whilst  treatment 
of  the  mother- liquors  with  excess  of  potassium  hydr¬ 
oxide  yields  the  di potassium  salt  of  the  5-nitro-aeid 
(yellow  :  corresponding  sodium  salt,  yellow).  Methyl 
3-nitrosalicylate,  m.  p.  132°  [the  ester,  described  by 
Keller  (A.,  1908,  i,  285)  is  probably  a  mixture  of  the 
isomeric  esters ;  corresponding  ethyl  ester,  m.  p, 
48*5° ;  corresponding  amide,  m.  p.  155°  (potassium 
salt,  +H00,  described)],  and  methyl  5  -ni  trosa  Hey  late , 
m.  p.  119°  [corresponding  ethyl  ester,  rn.  p.  102° ; 
corresponding  amide,  m.  p.  225°  (potassium  salt, 
+K20,  described)],  are  prepared  in  the  usual  ways. 

G.  A.  C.  Gough. 

Derivatives  of  sail  003d  salicylic  acid.  E. 
Lewigka  {Bull,  Acad.  Sci.  Craeovie,  1927,  A,  4  pp.; 
Chem.  Zentr,,  1928,  i,  190). — The  following  com¬ 
pounds  are  described  ;  aeetylsalieoyl  chloride ;  methyl 
(m.  p,  82—84°)  and  ethyl  (in.  p.  72—73°)  aeetylsalieoyl - 
salicylates ;  methyl  methylsa Ucoylsalicylate,  in  -  p. 
102—104°.  '  A.  A.  Eldridge. 

Fission  of  the  dioxym  ethylene  ring.  F. 
Mauthxer  (J.  pr.  Chem.,  1928,  [ii],  119,  74 — 76). — 
When  acetopiperone  is  treated  with  aluminium 
chloride  in  boiling  chlorobenzene  there  is  formed, 
acetopy  roeateeb  ol .  Similarly,  piperonvlic  and 
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guaiacol-o-carboxyiie  acids  afford  protoca technic  and 
o-ca technic  acids.  H.  Burton, 

Stereochemistry  of  tervalent  nitrogen.  J.  G. 
Jackson  and  J.  Kenner  (J.C.S.,  1928,  573—581).— 
The  possibility  that  the  configuration  of  compounds 
of  tervalent  nitrogen  is  plane  had  been  inferred  from 
the  general  failure  to  detect  the  isomerism  demanded 
by  a  no n ~p lanar  confi guration .  A  method  of  ob t. ain i ng 
positive  evidence  on  this  point  is  suggested,  and  in 
this  connexion  experiments  have  been  carried  out  on 
the  internal  condensation  of  p-phenylglutarie  and 
an t hranilod iace t ic  acids.  The  results  in  the  former 
case  directly  refute  SaehseJs  benzene  formula  and 
accord  with  the  conception  of  a  plane  formula  such 
as  KekuleJs.  If  this  be  accepted,  it  is  pointed  out 
that  compounds  of  tervalent  nitrogen  are  described 
in  the  literature  for  which  a  plane  configuration  seems 
very  probable.  fhPhenylglutaric  acid  is  readily  con¬ 
verted,  under  the  influence  of  sulphuric  acid,  into 
l-ketokydrindene-S-acetic  mid  (I),  m.  p.  151°  (semi- 
carbazone,  m.  p.  268°  (decomp,);  mdhyl  ester,  m,  p. 
65°  [st m ica rbazon e,  m .  p.  152 ;  2 -oximin o - d erivative , 
m.  p,  167°  (decomp,)];  ethyl  ester,  b.  p.  194— 200°/13 
mm,  [semica rbazon e>  m.  p,  131—132° ;  2-oximino- 
derivative,  m.  p.  193°  (decomp.}]},  but  no  tricyclic, 
non- acidic,  ketonic  product  could  be  isolated. 
Similarly,  p -phenylglutaryl  chloride,  m.  p.  46°,  under¬ 
goes  only  partial  internal  condensation  under  the 
influence  of  aluminium  chloride,  yielding  the  com¬ 
pound  (I),  When  condensation  takes  place  in  light 
petroleum  containing  aromatic  components,  to-3 -hydr- 
indonylacetoph eno ne,  m.  p.  78°  [disem icarbazo ne ,  m.  p, 
233°  {decomp. ) ;  dioxime,  in,  p.  179°],  is  also  obtained. 
Anthranilodiacetic  acid,  m.  p.  216°  (decomp.)  (lit. 
212°),  condenses  under  the  influence  of  sodium  hydr¬ 
oxide,  giving  indoxylmetic  acid,  in.  p.  165rj  (decomp.) 
[o~methoxy*den\T&iive,  m.  p.  141— 142s  (monohydrate)]. 
When  sodami.de  is  used  as  condensing  agent,  and 
the  crude  product  is  treated  with  methyl  sulphate,  a 
small  yield  of  a  compound ,  C10H10O2N2,  m.  p.  163°, 
results.  ~  M.  Clark, 

[Preparation  of]  ethyl  h  enzoylf ormate.  B.  B. 
Corson,  R,  A,  Dodge,  S.  A.  Harris,  and  K.  K. 
Hazen  (Org.  Syntheses,  1928,  8,  68 — 72). 

Condensation  products  of  diethyl  suecinyl- 
succinate  with.  primary  arylamines.  D. 
Migliacci  and  R.  Gargitjlo  (Gazzetta,  1928,  58, 

1 1 0— 121;  cf .  Lieberm ann ,  A,,  1914,  i,  658 ;  Migliacci . 
this  voh,  289).— The  interaction  of  diethyl  suceinyl- 
succinate  with  excess  of  primary  arylamines 
at  125 — 130  yields  a  diethyl  2  :  5 -diary lamino- 
tereph  thalate ;  at  1 80—200 15  the  m ain  p ro c luct 
is  a  AW-diarylcarbamide ;  as  the  proportion  of  ester 
is  increased,  these  products  are  mixed  with  increasing 
amounts  of  a  yellow  substance  of  unknown  com¬ 
position.  The  following  are  described  :  ethyl  2  :  5-di- 
o-phenetidinoterephthalate,  m.  p.  152°  (dibenzoyl  deriv¬ 
ative,  in.  p.  249 — 25 1°) ;  2  ;  5-di«o~phenelidi?iotere~ 
phthalic  acid ,  m.  p.  273°  (decomp.) ;  'KR*~di-0’-phenetyl- 
carbamide,  m.  p.  222*%  and  ^>-phenetvl-  and  p-anisyl- 
carbamides ;  yellow  substances  from  o~  and  p-phenet- 
idine  and  from  p- anisidine,  m.  p.  180—181°,  163— 


168°,  and  182—187°,  respectively;  ethyl  2  :  5-dho- 
phenetidino-k1 : 4-dihydroterephthalate}  m.  p.  201°, 
prepared  at  low  temperature  in  the  absence  of  air. 

E.  W.  WlGNALL. 

0-Phenylalanine  derivatives,  W.  M.  Rodionov 
a nd  A .  M .  F ed q ro va  (Arch.  Pharm,,  1928,  266, 116 — 
121 ;  cf.  A.,  1927, 137,  451).— Continuing  the  investig¬ 
ation  of  pharmacologically  interesting  (3 -phenyl¬ 
alanine  derivatives  the  following  m ethoxy-compounds 
have  been  prepared.  Both  vanillin  and  proto¬ 
catechu  aldehyde  are  smoothly  converted  into 
veratraldehyde  by  treatment  with  phenyltr  line  thy  1- 
ammonium  hydroxide  (Rodionov,  A.,  1926,  532),  the 
yields  being  86%  and  58*3%,  respectively.  2  :  4-Di- 
methoxybenzaklehyde  is  similarly*  obtained  from 
resorealdehyde  (yield,  41*7%)  and  o-,  m~,  and  p- -m eth¬ 
oxy  benz aldehydes  from  s al icy  1  aldehyde,  m- hydroxy - 
and  p-hydroxy-benzaldehydes,  respectively  (yield, 
72*8%,  88%,  and  66*6%).  By  interaction  of  veratr- 
aldehyde,  malonic  acid,  and  ammonia  in  alcoholic 
solution  ;  4-dimethoxyphenylpropiomc  acid 

(hydrochloride,  m.  p.  207— 208s)  is  obtained  (yield, 
59%).  The  2  :  4-dimeikoxy Asomeride  was  also  pre¬ 
pared  in  poor  yield  from  2  :  4-d  i  niethoxybenzaldehyde. 
The  three  monomet  boxy -analogues  were  similarly 
obtained,  being  accompanied  in  each  case  by  the 
corresponding  methoxyeinnamic  acid.  $-Amino-$~o- 
anisylpropionic  acid  (yield,  33%)  (hydrochloride,  m.  p. 
208—2 1 0°) ,  $-amino- (3  -  in  -anisylprop ionic  acid  (yield , 
39%)  ( hydrochloride ,  m.  p.  190°) ,  and  3»mmo-p*p- 
anisylpropionic  acid  (yield,  59%)  ( hydrochloride ,  m.  p. 
205°  (decomp.)],  are  described.  W.  A.  Silvester. 

Synthesis  of  3  : 4~dihydro3cyplienylalaiiine. 
C.  R.  Harinqton  (Biochem.  J.,  1928,  22,  407).— A 
simplified  method  of  preparation  of  ethyl  benzamido- 
3-methoxy-4«hydroxycmnamate  which  is  employed  in 
the  synthesis  of  the  above  compound  (Harington  and 
McCartney,  A.  1 1 927 , 96 1 )  is  described.  The  az  lactone 
obtained  by  the  condensation  of  vanillin  with  hippurie 
acid  is  dissolved  in  alcohol  and  boiled  with  sulphuric 
acid  under  a  reflux  condenser.  After  distilling  off  the 
greater  part  of  the  alcohol,  the  reaction  mixture 
is  treated  with  sodium  hydrogen  carbonate  until 
slightly  alkaline.  The  ester  is  then  extracted  with 
ethyl  acetate  and  the  solvent  removed.  The  ester 
which  crystallises  from  the  residue  is  recrystallised 
from  dilute  alcohol.  S.  S.  Zilva. 

[Preparation  of]  phenylsuccinic  acid.  A,  Laf- 
wortii  and  W.  Baker  (Org.  Syntheses,  1928,  8, 
88—90). 

Synthesis  of  methyl  phenylethylmalonate. 
M,  Si.  Rising  and  T.-W.  Zee  (J.  Amer.  Chem.  Soc., 
1928,  50,  1208— 1213).— The  overall  yield  of  # ester 
(43*1%  of  the  theoretical,  from  pheny  lace  to  nitrile)  is 
the  highest  yet  attained.  <*■ -Pheny Ibutyronit rile  is 
converted  by  absolute  methyl  alcohol  and  hydrogen 
chloride  at  —5°  to  —10°  into  the  imide  hydrochloride . 
m.  p.  92°,  of  methyl  a-phenylbutyrate.  The  free  ester, 
m.  p.  77 — 78°  (cf.  Neure,  A.,  1889,  597),  yields  a 
tautomeric  lorfio-derivative  (cf.  A.,  1927,  359)  which 
condenses  with  ethyl  chloroformate  in  ether,  giving 
methyl  phenylethylmalonate.  H.  E.  F.  Notton. 
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Indicators,  XI,  Phenolplitnalem  and  deriv¬ 
atives.  A.  Thiel  and  R.  Diehl  (Sitzungsber.  Ges. 
Natunviss.  Marburg,  1927,  82,  Ho.  15,  472- — 540; 
Chem.  Zentr.,  1927,  ii,  2669 — 2672). — Aeree’s  view  of 
the  mechanism  of  the  colour  change  of  phenolphthalein 
(A.,  1908,  i,  423)  is  preferred,  together  with  Pfeiffer's 
theory  (1922)  of  haloc.hro.mio  compounds.  In  the 
chloro-  and  amino^henolphthalein  serins  the  influence 
of  the  substituents  on  the  position  of  the  absorption 
maximum  is  additive,  Phthaleins  in  which  the 
hydrogen  atom  ortho  to  the  phenolic  hydroxyl  group 
is  replaced  by  chlorine,  bromine,  or  an  ami  no -group 
readily  form  oximes ;  3-nitro-  and  8  : 5-ilinitro- 
phenolphthalein  yield  oximes,  but  not  3  :  3-dinitro-, 
3:5:  3'-fcrinitro-,  or  3:5:3':  5'-tetranitro-phenol- 
plithalein ;  hence  hydroxylamine  does  not  attack  the 
lactone  ring,  or  act  on  the  c ar b inol-ear b o xy  1  ie  acid 
form.  The  oxime  must  thus  be  derived  from  the 
p-qu monoid  form,  it  being  supposed  that  one  phenolic 
residue  is  free  from,  but  that  the  two  others  contain, 
ni tro -groups.  The  view  is  supported  by  the  fact  that 
the  quinonoid  ester  of  3  :  5  :  3'  :  5'-tetrabromophenol- 
plithalein  forms  an  oxime,  as  is  shown  by  measure¬ 
ments  of  the  extinction  coefficient  in  admixture  with 
hydroxylamine.  Further,  etherification  of  the  second 
hydroxyl  group  of  3-nitrophenolphthalein  prevents 
oxime  formation,  but  the  reduction  product  of  the 
ether  gives  an  oxime.  Apparently  the  formation  of 
a  quinone  produces  a  yellow  colour  (e.g.}  pure 
phenolphthalein  mono  methyl  ether  is  yellow  in 
slightly  alkaline  solution),  the  deep  colours  of  the 
phthaleins  being  due  to  the  joint  effect  of  both 
phenolic  residues.  Substitution  in  the  phthalic  acid 
nucleus  of  phthaleins  also  influences  the  absorption 
curves ;  hence  the  whole  complex  is  to  be  regarded  as 
a  chromophore.  The  effect  of  the  substitution  of 
chlorine  in  the  phenolic  and  phthalic  acid  portions  of 
the  molecule  is  discussed  in  terms  of  the  tautomeric 
equilibrium  of  the  indicator  system.  Isochromatism, 
optical  analogy,  and  optical  similarity  of  dyes  are 
considered. 

The  following  substances  were  prepared  (all  in,  p.  are 
corr.) :  3-eh lorophenolph thalein,  m.  p.  228 — 230° ; 
3 :  S'-dichlorophenolphthalein,  m,  p,  181°;  2-chloro- 
4-aminophenyl  dibenzoate,  m.  p.  204*5 — 205° ;  3  : 5-dh 
chlorophenolphthalein,  m.  p.  227—229° ;  3:5:3':  o'- 
tetrabromophenolphthaleinoxime,  m.  p.  120° ; 
3-mtrophenolphthalein,  m.  p.  178 — 1 7 9 c ;  o-(3-nitro- 
4  hydroxy  benzoyl  )benzoic  acid,  m.  p.  180—181°; 
3  :  5-dinitrophenolphthalein,  m.  p,  186—187° ;  o-{3  :  5- 
dinitro-4-hydroxybenzoyl)benzoic  acid,  m,  p.  200° ; 
3:5:  S'-trinitrophenolphthalein,  m»  p.  1 33° ;  3'~aimno« 
plieuolph fchalein :  3  :  S'-diaininophenolphthalein,  m.  p. 
262 — 263° ;  3  :  5-diamino-,  3:5:  3r-triamino-,  and 

3:5:3':  5'-tetra-amino-phenolphthalein ;  3-nitro- 
pheuolphtlialein  4/-methyl  ether,  m,  p.  140*5—141°; 
3*aminophenolphthalein  4 '-methyl  ether,  m.  p.  125° 
(oxime,  m.  p.  228°) ;  3-nitro-  and  3  :  5-dinitro-phenol- 
phthaleinoxime ;  3:5:  3'  :  5'-tetrabromophenol- 

phthaleln  ethyl  ester  oxime.  A,  A.  Eldbidge, 

P-Phocsecholic  acid.  A.  Wihjdaus  and  A*  yak 
Schoor  (Z.  physiol.  Chem.,  1928,  173,  312—320).— 
i^Phocsecholic  acid  (isoc holic  acid),  present  in  the  bile 


of  seals  and  the  walrus  (cf.  Hammarsten,  A,,  1909,  ii, 
819 ;  1910,  ii,  879),  has  the  same  skeleton  structure  as 

cholanic  acid, 

CH*OH  but  differs 

from  the  other 


H*Y  Y^\c9H1-’CH(OH)’COnH  *)ile  acids  in 
HC  CHi  s  1  -  having  a 


h39  ^ 


hydroxyl 
group  in  the 


HO-HC*  CH  CH. 

\  /\  / 

CH.  CH, 


(I-) 


side-chain  (I). 
It  is  suggested 
that  the  other 
two  hydroxyl 
groups  are  attached  to  carbon  atoms  3  and  12,  since 
p-phocsecholic  acid  on  oxidation  with  sodium  liypo- 
bromite  behaves  exactly  like  chenodeoxyeholic  acid 
(cf.  A.,  1927, 56),  which  is  3  : 12-dihvdroxycholanic  acid. 
In  this  oxidation,  (hpliocaacholic  acid  yields  a  hydroxy - 
lactonedicarboxylic  acid,  which  on  further  oxidation 
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CH 

irc-co  cat 
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C - CH 


C„HJ7-C02H 


HO 


CH, 


yields  nordeoxybilio- 
banic  acid  (II),  Hare 
and  antelope  bile  have 
also  been  examined, 
and  in  the  former,  acids 
having  m.p.  125°,  151  °, 
185°,  "and  222°  have 
been  found ;  the 
analytical  figures  for 
the  acid  having  m.  p. 
tetrahydroxycholanie  acid.  The 


CH. 


185°  suggest  a 
preparation  of  P-phocsecholic  acid  from  seal  bile  is 
described  and  the  preparation  and  properties  of  the 
following  compounds  are  given :  an  acid,  C23Hog04 
(III),  m.  p,  197°,  formed  by  oxidation  of  p-phocae- 
cholie  acid  with  potassium  permanganate  (methyl 
ester,  m.  p.  78°);  an  acid ,  C23H3i04  (IV),  in,  p.  200°, 
formed  by  the  oxidation  of  (III)  with  chromic  acid, 

CH-0H 
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t^Iclh  *co  h  co 
hc  ch.'^  11  -  /\ 

H29  pH\ 
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yielding  on  reduction  with  zinc  amalgam  and  hydro¬ 
chloric  acid  an  acid  identical  with  Wi eland’s  nor- 
cholanic  acid  (A.,  1927,  247) ;  a  hydroxylactonedicarb- 
oxylic  acid,  C21H|,60,,  m.  p.  170° ;  nordeoxybiliobanic 
acid,  m.  p.  256°  ( dimethyl  ester,  m,  p.  125”) ;  a 
hexacarboxylic  acid,  C22H32012  (decomp.  225—233” 
with  charring),  formed  by  the  action  of  fuming  nitric 
acid  on  p-phocsecholic  acid ;  a  nitrogenous  acid,  m.  p, 
205°,  is  formed  when  this  oxidation  with  fuming  nitric 
acid  is  carried  out  at  — 10”.  A.  Wokmall. 

Bile  acids.  XVIII.  M.  Schenck  and  H.  Kikch- 
hof  (Z.  physiol.  Chem.,  1928,  172,  169 — 188). — 
Experiments  similar  to  those  with  the  oxime  _  of 
deoxybilianic  acid  (cf.  A.,  1927,  665)  have  been  carried 
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out  with  nitrogenous  derivatives  of  Isodeoxybilianic 
acid  (I), 

The  oxime  of  isodeoxybili&nic  acid  is  converted 
by  heating  with  sulphuric  acid  into  the  isooxime, 
m.  p,  {after  sintering)  262— 264°,  which  is  hydrolysed 
by  heating  with  20%  hydrochloric  acid  to  the  corre¬ 
sponding  amino-acid,  C24HS908N  (II) ;  the  last  named 
is  reconverted,  when  heated  at  210°  for  15  min,  or  if 
warmed  in  acetic  acid  solution,  into  the  tsooximo  or 
lactam  [(HI)  or  (IV),  or  possibly  a  mixture  of  the  two]. 

CH*  I 

Cl-|>" 

oo  !  go 

H,C  O- — CH„  CH  NH 

HOjC  CH  CO 

/  V 

HO.C  CH., 


\  ■/  r 

0  — CH, 


/ 
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Only  one  wooxime  has  so  far  been  isolated  and  this  is 
believed  to  have  the  structure  (IV),  a  supposition 
supported  by  the  fact  that  the  amino-acid  (II)  on 
heating  loses  no  ammonia,  as  would  be  expected  from 
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a  p-amino-aeid  derived  from  (III),  but  this  evidence  is 
not  conclusive.  The  dioxime  of  isobilianic  acid,  in.  p. 
263'  (not  sharp),  heated  with  concentrated  sulphuric 
acid  yields  the  dmooxime  (decomp,  with  frothing  and 
darkening  at  239 — 240°),  which  when  heated  with 
20—25%  hydrochloric  acid  yields  a  crystalline  mass 
which  has  not  been  investigated  further. 

A.  Worm  all. 

Fish.  bile.  I,  SeroUi  quinquerudlata .  S. 
Ikonia  (J.  Biochem.  Japan,  1927,  7,  205 — 208). — 
The  bile  acid,  O24HJ#0g,  .has  m.  p.  196—197°,  [a]  in 
alcohol  +97°,  and  is  similar  to  the  cholic  acid  from 
ox,  sheep,  or  human  bile.  Chemical  Abstracts. 

Synthesis  of  cyclic  compounds.  II.  Ethyl 
and  meso-py-diphenylbutane-oaS^tehracarb- 
oxylates .  Synthesis  of  a  triixmic  acid .  I ,  Vogel 
(JXLS>,  1928,  1013—1022;  cf.  A.,  1927,  959).— 
Reduction  of  ethyl  bcnzylidencmalonato,  b.  p.  180714 
mm.,  df4  1*1048,  1*53795,  with  moist  aluminium 

amalgam  (cf.  A.,  1927,  449)  yielded  50—55%  of  ethyl 
benzvlraalonate,  b.  p.  163°/14  mm.,  df  1*0750,  nf} 
1-4872,  and  35—40%  of  a  mixture,  b.  p,  255— 270°/3 
ram,,  which  was  separated  completely  by  fractional 
crystallisation  from  alcohol  into  40%  of  solid  ethyl 
x~$Y~diphmylbiiiane~act.§$~tetracarboxijlate1  m,  p.  88°, 
and  60%  of  the  liquid  me$Q-z ster.  Hydrolysis  by 
alcoholic  potassium  hydroxide  gave  the  corresponding 
f-  and  weso-acids,  m.  p.  219—220°  and  182—183° 
(softening  at  172°),  respectively.  The  disodio-deriv- 


Ph 


H 


ative  of  the  r-ester,  obtained  by  treatment  with  sodium 
methoxide,  reacted  with  2  mols.  bromine  to  give  only 
eth  ifl  r-rtH-dib  ro  m  o-  py  -  d  i  ph  e  nylbu  lane  -  *  a  88  4eira  Garb  oxyl- 
ate ,  m.  p.  180°,  whereas  the  tfzsodm- derivative  of  the 
meso- -ester  reacted  with  only  1  mol.  of  bromine  to  give 
an  oil,  presumably  ethyl  2  ;  Z-diphenyl-1  :  1  :  4  ;  4- 
cyclop u tanetetramrboxyla fe,  which  was  not  purified. 
On  hydrolysis  with  alcoholic  potassium  hydroxide 
this  product  gave  a  solid  which,  on  heating  at  280' 
until  effervescence  ceased,  gave  less  than  1%  yield  of 
an  acid,  m.  p.  23!)°,  which  could  also  be  separated  in 
the  form  of  its  dimethyl  ester,  m.  p.  117°.  The 
properties  of  these  substances  agree  with  those  of 
S«truxinie  acid  (2  :  3-diphenylcyctobutanc-l  ;  4-di¬ 
car  boxy  lie  acid),  m.  p.  239°  (I),  and  its  dimethyl  ester, 
in.  p,  116°  (Stoermer  and  Bacher,  A.,  1922,  i,  830). 
The  mixed  disodio- derivatives  of  the  mixture  of  ethyl 
By  -  diphenylbutane  -  aaS  8  -  tetracarboxyl&tes  reacted 
with  the  amount  of  bromine  required  by  a  mixture  of 
45%  of  the  solid  form  with  55%  of  the  liquid  form, 
and  the  dibromo -compound  and  the  dimethyl  ester 

could  be  isolated  by  suitable 
treatment.  There  is  thus  no 
inversion  during  ring  form¬ 
ation  such  as  occurs  with 
ethyl  r-  and  meso-diinethyl- 
butanetetraearboxylates  (Part 
I,  loc.  ciL).  As  the  acid  now 
synthesised  has  the  configur¬ 
ation  (I),  it  is  considered  probable  that  the  cis-2  :  3-di¬ 
methyl  acid  described  previously  (loc.  cf/.)  has  an 
analogous  structure,  and  not  that  then  assigned  to  it. 

B,  K.  Callow, 

Aldehydes  from  acetylenic  carbmols.  L 
cu/cJoHexylideneaceialdehyde.  H.  Rote,  W. 
Messster,  and  E.  Kambli  (Helv.  Chi  in.  Acta,  1928, 
11,  449— 462}.— The  action  of  acetylene  on  sodium 
ci/dohexanone  is  to  furnish  1  ~elh inyhyclohexan- 1  -ol  (I), 
b.  p.  74 — 7 6°/ 12  mm.  (acetate,  b.  p.  87°/10  mm.}, 
together  with  the  glycol ,  [C6H10>C(OH)*C;]2>  m.  p. 
109—110°  {diacetate,  m.  p.  46—47°).  When  (1)  is 
heated  with  86%  formic  acid  (9  parts)  for  2*5  hrs,,  it 
is  converted  into  cyclo hexylidenmceialdehyde  (92*3%), 
b.  p.  84 — 85°/12  mm.,  df  0*9694,  T4908I  (semi- 

carbazo n e ,  m.  p.  2 1  -4—2 15°;  oxime,  m .  p.  61 —62° ; 
phmiylhydrazom ).  Reduction  of  this  aldehyde  with 
hydrogen  and  a  nickel  catalyst  or  zinc  dust  and  acetic 
acid  gives  cvclo hexylacelaidehyde,  b.  p.  69°/12  mm., 
df  0*9187,^1*45273  [semicarbazone,m. p.  171—172°). 
Oxidation  experiments  with  the  aldehyde  and  ozone, 
potassium  permanganate,  chromic  acid,  and  hydrogen 
peroxide  yield  adipic  acid,  formed  through  the  inter¬ 
mediate  cyclohexanone.  Treatment  of  the  above 
oxime  with  excess  of  acetic  anhydride  gives  cyclo- 
hexylidmeacctaldoxim e  acetate ,  b,  p,  145—147^/12  mm. 

Magnesium  ethyl  bromide  and  cycZohexylidene- 
acet  aldehyde  react  yielding  I -eihylcy  cl ohexyl -I -act  i» 
aldehyde,  b.  p.  84 — 85°/10 — 11  mm.,  when  regenerated 
from  the  semimrbazone,  m.  p.  171—172%  together  with 
cyclo hexylidenemethylelh  ulmrbi nol  (II) , 

C5H  10>  C:CH‘  CHEt*OH ,  b.  p.  96— 97°/12  mm. 
(benzoate).  The  saturated  aldehyde  is  formed  by  a 
1  :  4-addition  of  the  Grignard  reagent  with  subsequent 
rearrangement  of  the  substituted  vinyl  alcoholic 
grouping.  When  (II)  is  heated  with  acetic  anhydride 
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and  sodium  acetate,  elimination  of  water  takes  place, 
vie ! d ing  a-cvelo/i exylidene-A$ -butylene , 

C5H.  >C:C:CHEt;b,  p,  77— 78°/ 12  mm.  _ 

cycloHexanone  and  30%  hydrogen  peroxide  solution 
yield  a  crystalline  additive  compound ,  C6H10O,H2O2. 

H.  Burton. 

Stability  of  henzaldehy  decyanohydrin.  G. 
Bumming  (Arch  Pharm.,  1928,  266,  231—232).— 
Bcnzaldchydecyanohydrin  undergoes  changes  on 
keeping,  the  hydrocyanic  acid  content  decreasing, 
whilst  resinous  and  insoluble  oily  matters  make  their 
appearance.  The  aqueous  solution  may  be  clarified 
by  shaking  with  talc  and  filtering,  a  satisfactory 
pharmaceutical  product  being  thereby  obtained. 

S.  Coffey* 

Isomerisation  of  hydroxy  aldehydes*  S.  Dani¬ 
lov  (J.  Russ.  Pliys.  Chenx.  Soe.,  1927,  59,  1105 — 
1124). — See  this  vo!,,  64. 

Behaviour  of  cyclic  ketones  when  heated. 
W.  Treibs  (Bor,,  1928,  61,  [B]y  683— 687).— cycte- 
Hexanone  is  only  slowly  affected  at  250°;  at  300°, 
polymerised  products,  chiefly  c//cJohexyIideneDi/c?o- 
liexanone,  result  together  with  dodecahydrotriphcnyl- 
ene.  Hydrocarbons  of  low  b.  p.,  from  which  cyclo- 
hexenc  is  isolated,  are  formed  in  small  amount* 
Carbon  monoxide  is  formed  in  considerable  quantity 
at  350° ;  if  the  action  is  prolonged  at  this  temperature, 
the  production  of  carbon  monoxide  diminishes,  and 
mainly  saturated  hydrocarbons  (presumably  cyclo¬ 
hexane)  result.  Me thyle yefchexanone  (mixture  of  the 
three  isomerides)  is  more  resistant-  to  heat  than  cyclo¬ 
hexanone.  Carbon  monoxide  is  not  eliminated  at 
300—350°,  at  which  temperature  a  bimolecular, 
unsaturated  ketone,  C14H220,  b.  p.  160— 164°/20  mm., 
d*  0*9771,  and  metliylcyclohexaiie  are  produced.  At 
375—400°,  carbon  monoxide  is  lost  and  (mainly) 
saturated  hydrocarbons  of  low  b.  p*  are  produced* 
Piper! tone,  b.  p.  236°,  dr°  0*934,  passed  over  porous 
earthenware  at  450°  gives  a  blue  distillate  and  loses 
the  isopropyl  group.  At  400°  in  an  autoclave,  it  loses 
carbon  monoxide  and  yields  phenols  among  which 
trt-cresol  and  thymol  are  identified.  When  passed 
over  porous  earthenware  at  500°,  thymol  yields 
»t*cresol  and  propylene ;  earvaerol  decomposes 
analogously,  but  with  greater  difficulty,  whilst  eymene 
gives  benzene  only  slowly  at  600°.  Carvone  at  450° 
yields  phenols  containing  earvaerol.  Small  amounts 
of  eymene  and  phenols  are  derived  from  citronellal 
at  420°,  F enclione  is  much  more  stable  towards  heat 
tivan  is  camphor  and  remains  unchanged  to  a  con¬ 
siderable  extent  after  6  hrs.  at  450°  ;  carbon  monoxide 
is  lost  above  400%  but  elimination  of  water  is  irregular. 
Phenols  from  which  earvaerol  is  isolated  are  formed 
in  relatively  small  and  varying  amounts.  From  the 
hydrocarbon  mixture,  m- eymene  and  an  unsaturated 
hydrocarbon,  C0H14,  are  isolated.  Camphor  affords 
carbon  monoxide,  phenols  (m-eresol  and  earvaerol), 
m~  aRd  p-cymeue,  and  fenehone ;  the  polymerised, 
unsaturated  products  from  camphor  and  fenehone  are 
i Undefined.  H.  Wren. 

Cyclic  a-nitroket  ones .  H.  Wieland,  P. 
Garbsch,  and  J.  J,  Chavan  [with  A.  Schafer] 
(Aimalen,  1928,  461,  295—308 ) 1 -Nitre- A1-  cycio- 
hexene  forms  a  dibromide ,  m.p.  100 — 101°,  which  when 


treated  with  cold  methyl-alcoholic  potassium  hydr¬ 
oxide  affords  the  potassium  salt : 

CH-OMe 

>’Sf  «.  -  *■*>*.  )cif0sK- T,,is 

reacts  with  sodium  nitrite  to  give  an  oximino- 
compound,  G7H10O4N2,  decomp.  122 — 125%  and  with 
hydro  xylamine  hydrochloride  to  give  a  subs  lance, 
m,  p.  122®* 

cyeloHexene-^-nitrosite  reacts  (1)  with  alcoholic 
ammonia  to  give  some  2  :  (y-dinitrodioyclohexylamine, 
m.  p,  96—97°  [ hydrochloride ,  m.  p.  163°;  nitroso- 
amine,  m.  p.  145 — 150°  (decomp.)],  and  (2)  with 
alcoholic  hydrazine  hydrate  to  give  a  hydrazo- com¬ 
pound,  (CpH1002N)2NoHp,  in.  p.  138—140°. 

Ethyl  nitrate  reacts  with  cyclohexanone  in  presence 
of  potassium  eth oxide  to  give  the  potassium  salt  of 
2-nitroc?/clohexanonc,  acidification  of  the  aqueous 
solution  of  which  may  or  may  not  lead  to  a  crystalline 
specimen  of  2-nitrocyclohexanone,  m.  p.  37°,  a  sub¬ 
stance  behaving  similarly  to  acf-pkenylnitromethane . 
Tins  substance  forms  a  bromo- derivative  when  treated 
with  bromine  in  methyl  alcohol,  gives  a  semimrbazom , 
m.  p.  1.84°  (decomp.),  and  is  converted  by  a  benzene* 
diazonium  solution  info  a  product,  012H1504N3  (!), 
decomp.  118®.  An  oxime  or  a  phcnylhydrazone  could 
not  be  obtained  from  2-miroeycZohexanone,  but  with 
phenylhydrazinc  the  bisphenylhydrazone  of  cyclo- 
hexane- 1  :  2-dione,  in*  p.  150  %  was  obtained* 

The  above  condensation  using  ethyl  nitrate  always 
gives  rise  to  some  of  the  potassium  salt  of  2  ;  6 -diniiro - 
cyclohexanone,  this  being  obtained  best  by  using  twice 
the  proporti ons  of  ethyl  nitrate  and  potassi um .  When 
it  is  carefully  treated  with  dilute  acid  the  potassium 
hydrogen  salt  is  obtained,  whilst  excess  of  acid  affords 
2  :  b-dinitrocyclohexamne  itself,  m.  p.  110*5°. 

cfdoPentanone  so  readily  condenses  with  ethyl 
nitrate  in  presence  of  potassium  etlioxide  that  the 
potassium  salt  of  the  mononitroketone  cannot  be 
obtained  pure.  The  potassium  salt  of  2  :  5-dinitro- 
eycZopentanone  explodes  and  melts  at  241 — 245 °,  and 
is  convertible  into  the  potassium  hydrogen  salt  and 
finally  into  2  :  5-diniirocyclopentanonef  which*  after 
first  being  crystalline,  turns  into  a  liquid. 

E.  E.  Turner. 

Benzylation  and  phenylation  of  2-methyl- 
ei/clohexanone*  R.  Corniibert  and  H.  Le  Bihan 
(Compt.  rend.*  1928,  186,  1126 — 1128;  cf.  this  vol*, 
416). — When  2-methykyctohexanone  is  treated  with 
sodamide  and  benzyl  halides  under  conditions 
calculated  to  produce  monobenzylation,  there  are 
produced  benzyl-2-methylcyclohexanoiie,  b.  p.  167— 
169°/ 17  mm.  (chief  product),  2  :  G-dibenzyl-2-methyl- 
eyclohexanonc,  in.  p.  105°  (also  formed  by  hydrogen¬ 
ation  of  the  benzyl idene  derivative  of  2 -benzyl-2 - 
methylcycfoliexanonc ),  and  an  isomer ide  of  the  last- 
named  compound,  b.  p*  230—232°/ 15  mm.  _  The 
mixture  of  benzyl-2  -methyicycloliexanones  affords 
6- benzyli  den  e -2  ■ -  b  enzyl -2 -me  thy  loyeloh  exanone ,  m  *  p . 
80—81®  (hydrogen  chloride  additive  compound,  m,  p. 
124®),  and  the  py rone -like  compound,  in.  p.  191"% 
already  prepared  from  6  benzyl -2-methylcycloiiexanone 
(Cornubert  and  Borrel,  A.,  1926, 953).  From  the  latter 
results  it  is  calculated  that  the  benzyl-2  -  mefchy Icyclo- 


hex  an  ones  contain  9%  and  10 — 11%  of  the  2  :  6- 
isomeridc  when  prepared  by  the  use  of  benzyl  bromide 
and  chloride  respectively.  G.  A.  0.  Gough. 

[Preparation  of]  benzophenone.  0.  B.  Marvel 
and  W.  N.  Sperry  (Org.  Syntheses,  1928,  8,  20 — 29). 

[Preparation  of]  benzylacetophenone  [phenyl 
p-phenylethyl  ketone],  R,  Adams,  J.  W.  Kern, 
and  R.  L.  Shriner  (Org.  Syntheses,  1928,  8,  36—37). 
— Phenyl  styryl  ketone  is  catalytieally  reduced  with 
hydrogen  in  presence  of  platinum  oxide. 

A,  A.  Eldridge. 

[Preparation  ol]  anthrone.  K.  H.  Meyer  (Org. 
Syntheses,  1928,  8,  8 — 9). 

[Preparation  of]  nitroanthrone.  Iv.  H.  Meyer 
(Org,  Syntheses,  1928,  8,  78—79). 


hydrogen  sulphate  at  200°  gives  benzylidene cyclo- 
pentadecanone,  b.  p.  190°/1  mm.,  which  when  ozonised 
yields  tridecane  -  av  *  dicar  b  oxy  lie  acid. 

H.  Burton. 

Bing*  strain  and  radical  formation,  G. 
WittiCx  and  M.  Leo  (Ber.,  1928,  61,  [B],  854—862).— 
The  hypothesis  is  advanced  that  the  strain  within  a 
suitable  carbon  ring  assisted  by  sufficient  loading  of 
two  carbon  atoms  must  enhance  the  tendency  towards 
rupture  of  the  ring  with  resultant  production  of  a 
“  diradical  ”  with  two  tervalent  carbon  atoms. 
Working  from  the  reverse  direction,  it  is  shown  that 
ring  strain  tends  to  enhance  the  tendency  towards 
dissociation. 

pp * -Dihenzoyldiphenylmeihane,  m.  p.  147*5 — 148*5°, 
is  prepared  from  benzoyl  chloride,  diphenylm ethane, 
and  aluminium  chloride  in  the  absence  of  solvent  or 


Carbon  rings,  X,  Monocyclic  diketones 
containing  sixteen,  eighteen,  and  thirty  carbon 
atoms  in  the  ring.  L.  Ruzicka,  W.  Brugger, 
C.  F.  Seidel,  and  H.  Sciiinz  (Helv.  Chim.  Acta,  1928, 

II,  496 — 512). — The  action  of  heat  on  thorium 
azelate  gives,  in  addition  to  cyeJooctanone  (A.,  1926, 
615),  about  1%  of  cyclohexadecane-l  :  cJ~dione  (I), 
b.  p.  180°/2  mm.,  in.  p.  83—84°  (dioxime,  m.  p.  185— 
186°),  and  a  very  small  amount  of  a  diketone,  C23H4402, 

in,  p.  75—76°  (semicarbazone,  m.  p.  128- . 130°). 

Reduction  of  (I)  by  Clemmensen's  method  gives  a 
mixture  of  cyclo hexadecane,  m.  p.  61°,  and  cyclo- 
hexadecanone.  When  (I)  is  treated  with  benz- 
aldehyde  in  presence  of  sodium  eth oxide,  the  resulting 
product  heated  with  potassium  hydrogen  sulphate  at 
200—210°,  and  this  product  ozonised,  there  is  obtained 
after  esterification  with  methyl  alcohol  dimethyl 
rt - ketotetrad ecane-a^-d ica rboxyla te}  m,  p.  45°  (free  acid , 
m.  p.  109-110°;  cf.  A.,  1027,  1189).  When  ethyl 
hydrogen  azelate  is  heated  with  iron  powder  at  280— 
290°  and  the  resulting  product  heated  wth  20% 
hydrochloric  acid,  neutral  and  acidic  substances  are 
formed.  Esterification  of  the  acid  fraction  with 
methyl  alcohol  gives  dimethyl  Q-icetoj)entadecane-  ao- 
dicarboxylate ,  m.  p.  57—59°,  When  the  thorium  salt 
of  the  acid,  m.  p.  115—116°,  is  heated  (I)  is  obtained. 

During  the  preparation  of  cyclonoimnone  from 
thorium  sebacate  a  small  amount  of  cyclo octadecane- 
l  :  10 -dione,  m.  p.  96 — 97°  (dioxime,  m,  p.  166—168°; 
semicarbazone,  decomp,  above  230°),  is  obtained,  which 
is  reduced  by  Clemmensen's  method  to  cyclo octa- 
decane,  m.  p.  72°,  and  cf/clooetadecanone. 

As  by-products  in  the  preparation  of  eyefopenta- 
decanone  there  are  formed  diietradecyl  ketone ,  b.  p. 
225— 230°/2  mm.,  m.  p.  65—66°,  df  0*8100  (oxime, 

III.  p.  41—42°;  isooxime,  m.  p.  84°),  and  cyclofri- 
acontane-l  :  16-dione,  m.  p.  74—75°  (semicarbazone, 
m.  p.  218—219°;  dioxime,  m.  p.  130 — 131°).  Oxid¬ 
ation  of  benzyl idenecyclolriaco?itane-l  :  -dione  with 
ozone  gives  1 4  -  keto-octacosane- 1  :  28 -dicarhozylic  acid, 
m.  p.  101—103°,  reduced  to  octacosane-1  : 28-di- 
carboxylic  acid,  m,  p.  110°  (cf.  Fair-weather,  A.,  1926, 
668).  Reduction  of  the  diketone  gives  cyclofri- 
aconiane,  in.  p.  53-54°,  and  ey elo t r iacontano n e  (semi¬ 
carbazone,  111.  p.  149—150°). 

Benzaldehyde  and  cyclopentadecanone  react  in 
presence  of  sodium  methoxide,  and  elimination  of 
water  from  the  product  by  heating  with  potassium 


from  pp ' - d  iamin 0 di phenyl m ethane  by  conversion  by 
Sandmeyer’s  method  into  the  corresponding  nitrile 
and  treatment  of  the  latter  with  magnesium  phenyl 
bromide.  It  is  transformed  by  the  Grignard  reagent 
into  pp' -diQiydroxyd  iph  enylm  ethyl  )diph  enylmethane, 
CH2(C0H4‘CPh2'OH)2,  which  could  not  be  caused  to 
crystallise,  but  when  acted  on  by  hydrogen  chloride 
gives  pp f -di(chlorodiphenyhneth  yl )  d  iphenylm  etha  ne, 

ra.  p.  157—160°.  When  shaken  in  benzene  or  ether 
solution  with  copper  powder  in  the  absence  of  light, 
the  dichloro-compound  yields  intensely  coloured 
solutions,  decolorised  by  air  with  production  of  the 
peroxide,  C30H30O2.  The  free  radical ,  C39H30,  isolated 
by  addition  of  light  petroleum  to  its  solution  in 
benzene,  absorbs  oxygen  with  unusual  avidity,  la 
benzene  solution  it  appears  mainly  unimolecular. 

pp -Dibenzoyl- oL$-diphenylethane,  in.  p.  174*5— 176°, 
prepared  similarly  to  the  methane  derivative,  yields 
pp  - di(hydroxydipkenylmethyl)"ViB-diphenylethane ,  111.  p. 
176—178°  after  softening,  and  pp' -di(clilorodiphenvl- 
methyl)-u.$-diphenylethanc,  m.  p.  1S4 — 186°  (decomp. ). 
The  latter  substance  affords  the  corresponding 
radical,  C40H32,  -which  is  largely  unimolecular  when 
dissolved  in  benzene ;  it  yields  a  -peroxide ,  C40H32O2. 
The  diradical  is  also  produced  by  the  action  of  sodium 
triphenylmethyl  on  pph(]i(chlorodiphenylmetliyl)-aP- 


diphenylethane . 

pp'-Dibenzoyldi  benzyl  is  transformed  by  magnesium 
methyl  iodide  into  pp ' -di-(a.r -hydroxy -a.  -phenyl) 
phenylethane,  m.  p.  113 — 114*5°,  which  passes  in 
boiling  glacial  acetic  acid  into  pp1  -dU(a  -pheniflethenyl)- 
a$-diphenylethane,  m.  p.  117 — 119°.  The  glycol  is 
converted  by  the  protracted  action  of  cold,  methyl- 
alcoholic  hydrogen  chloride  into  the  corresponding 
dimethyl  ether,  m.  p.  144—148°,  transformed  by 
sodium-potassium  alloy  in  presence  of  cl  i  ox  a  11  in 
an  atmosphere  of  nitrogen  into  the  dipoiassi  urn 
compound.  The  latter  compound  is  immediately 
decolorised  by  tetramethylethylene  bromide  in 
dioxan  with  production  of  the  compound  (C^Ugg)^ 
m.  p.  (indef.)  110—115°,  instead  of  the  desired 
diradical ;  it  is  transformed  by  alcohol  into  pp'-efi- 
(oi-ph enylethyl) -%$-diph enyleiha n e,  111.  p.  97 — 98 u. 

H.  Wren. 


Compounds  with  tervalent  carbon.  S.  Gold¬ 
schmidt  [with  A,  Sadler,  E.  Gelber,  H.  Schusslee, 
and  A.  Vogt]  (Ber.,  192S,  61,  [B],  829— 838).— In  the 

hope  of  preparing  pS-dibeiizoyl-a«x-triphenyletfaane, 
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triphenylraethyl  chloride  has  been  condensed  with 
dibcnzoylmethane  in  the  presence  of  sodamide, 
whereby  the  main  products  are  uncrystallisable 
materials,  triphenylmethylamine,  and  triphenyl  methyl 
peroxide,  with  small  amounts  of  a  compound, C34H2602, 
m.  p,  165 — 166° ;  if,  however,  condensation  of  the 
reactants  in  concentrated  benzene  solution  in 
complete  absence  of  air  and  moisture  is  effected  by 
metallic  potassium,  the  substance  is  formed  in  30% 
yield  accompanied  by  much  smeary  matter  and  greater 
or  less  quantities  of  tri  phenyl  methane.  Since  oxid¬ 
ation  of  the  substance  by  chromic  acid  in  glacial  acetic 
acid  solution  affords  benzoic  and  p -benzoylbenzoie 
adds,  it  is  regarded  as  -dibenzoyl-Mv-diphenyl- p- 

xylene ,  CHPh2*C6H4‘CHBz2.  This  conception  is 
supported  by  the  observation  that  it  is  transformed  by 
the  energetic  action  of  bromine  into  w  -dihenzoyl- 
vaa-di'phenyl’p-xylylene  bromide >  CBrPh2-C6H4*GBrBz25 
m,  p.  171 — 173°,  oxidised  by  chromic  acid  to  benzoic 
and  jnbenzoylbenzoic  acids.  Treatment  of  the 
di bromide  with  boiling  methyl  alcohol  yields  the 
bromocarbinoly  0.MH2503Br,  m.  p.  181  °,  and  ultimately 
causes  almost  quantitative  replacement  of  bromine. 
Treat) nent  of  to dibenzoyl -uoj-diph cny 1-p-xylylene 
bromide  with  copper  or  silver  causes  loss  of  only  one 
bromine  atom,  with  the  production  of  the  radical , 
C,iH2402Br.  The  substance  yields  dark  brownish  - 
red  solutions,  which  are  shown  by  determinations  of 
mol.  wt.  and  conformity  to  Beer’s  law  to  be  free  from 
the  dimeride.  It  has  not  been  caused  to  crystallise. 
It  reacts  only  very  slowly  with  oxygen,  but  not  with 
nitric  oxide,  triphenylmethyl ,  diphenylnitrogen,  or 
diphenyl  trinitroplienylhydrazyh  It  is  sensitive 

towards  nitrogen  peroxide,  with  which  it  does  not  give 
a  crystalline  derivative,  halogens,  and  halogen  acids ; 
it  is  reconverted  by  bromine  into  the  dibromide.  In 
its  properties  it  is  related  to  the  ketomethyls  rather 
than  to  triphenyl m ethyl ,  and  hence  is  formulated, 
UBrPh*C6H4*CBz2,  The  action  of  zinc  dust  in  the 
presence  of  boiling  benzene  on  </«' -dibenzoyl -coco -di¬ 
phenyl  -p - xy iy lene  bromide  causes  loss  of  both  atoms 
of  bromine  with  production  of  co'co'-dibenzoyl-cow-di- 
phenyl-p-xvlene  and  ( ?)  the  peroxide  carbinoly 
0H-C%H24d)’0*G34H^1* OH ,  m.  p.  195—196°. 

H.  Wren, 

[Preparation  of]  dibenzoylmethane  (phenyl 
adhydroxystyryl  ketone),  C.  F.  H.  Allen  (Org. 
Syntheses,  1928,  8,  60—62). 

C-Methylation  of  i  :  3-diketones  and  methyl-p- 
methoxydibenzoylmethane  [y-phenyl-a-p-meth- 
oxyphenyl-B-methylpropane-ay-dione].  C.  Wey- 
oaxd  [with  H.  Forkel  and  C.  Bischoff]  (Ber.,  1928, 
61.  [B)y  687 — 690).— Methylation  of  ay- diketones  and 
y-ketonic  esters  may  frequently  be  effected  in  acetone 

its  homologues  which,  when  warm,  usually  dissolve 
the  alkali  enolates  freely.  Thus,  methylbenzoyl- 
acetone  is  obtained  in  88%  yield  from  methyl  iodide 
an<l  the  sodium  derivative  of  benzoylaeetone  in 
acetone.  Mcthyldibenzoylmethane  and  tribenzoyl  - 
methane  are  analogously  prepared.  Methylation  of 
p-methoxydibenzoylmethane  could  not  be  effected 
through  the  sodio- compound ;  the  corresponding 
potosio -derivative  is  transformed  by  methyl  iodide  in 
boiling  acetone  into  y-phenyboi-p-methoxyphenyl-Q- 


metJiyVpropane-ay-dion&y  b.  p.  249°/12  mm.,  m.  p. 
71-5—72°,  which  does  not  give  a  coloration  with  ferric 
chloride.  The  corresponding  enolic  variety y  in.  p. 
80°  {copper  salt,  in,  p.  178°),  reverting  when  crystallised 
to  the  diketone,  m.  p.  72°,  is  described.  With  phenyl  - 
hydrazine,  the  diketone  yields  the  two  isomeric 
N-  3  ( a ) -diphen  f/Z  -  o(3 )  -  p  -  a  w  isyl-4  -m  eih  yip  yr  azoles  y  thus 
apparently  placing  its  structure  beyond  doubt.  The 
compound  differs  in  an  unexplained  manner  from  the 
“  a  -  ani  soy  lpr  opiophen  o  ne  ”  obtained  by  Bradley  and 
Robinson  (A.,  1926,  1145)  from  p-methoxypropio- 
phenone  and  ethyl  benzoate  in  presence  of  sod¬ 
amide.  II .  Wren. 

Truxenequinone.  Genetic  relation  between 
indanedione,  di-indone,  and  truxenequinone. 
II.  V.  Ion  esc  n  (Bull.  Soc.  chim.,  1928,  [iv],  43, 
447 — 453) . — Further  investigations  have  shown  that 
the  additive  reactions  of  di-indone  with  carbindogen- 
ides,  like  the  substitution  reactions  in  presence  of 
piperidine  (cf.  A.,  1927,  669,  880),  are  determined  by 
the  nature  of  the  aryl  group.  Thus  di-indone 
and  benzaldehyde  in  pyridine  afford  benzylidene- 

i ndand ion ylidene indanedi onedi- indon e  (I ;  RI  = 

m 

G8H4<[pQ^>G!) ,  yellow,  m.  p.  255—256°,  whilst 

anisaldehyde  yields  an  isyl  idem  inda  nd  ionylideneb  is- 
di-indone  (II),  yellow,  m.  p.  242°,  and  piperonal  the 
true  bisindone  indigenoid,  piperon ylidenedi-indcn e 
(III),  brownish -red,  m.  p.  267  \  These  reactions  are 

e:9 — 9H“-9(RH)*9:cHPh  x } 

C6H4*CO  C6H4 — CO 

90— 9:cn-C6H4-OMe  f  9<>C8H4  (n  } 
C6H4»G===== . — brCH’CIR  J 

in  accordance  with  those  which  theory  predicts  from 
the  genetic  relations  already  established  ( loc .  cit.) 
between  indanedione  and  di-indene  derivatives.  The 
mechanism  previously  suggested  to  explain  the  form¬ 
ation  of  truxenequinone  from  di-indone  admits  of  the 
intermediate  stages  (IV)  and  (V)  or  (VI),  derivatives 
of  type  (IV)  being  already  known. 

9(:gh-c6h3:o2ch2)-o:r  96h4-c(rh)<ph-9:r 

CO - “ — —  6h4  co--ch,  co-c6h4 

(III.)  “(IV.) 

9^9=9— 9:r  9Ho*9=9— 9:r 

CO— 03%  CO-C0H4  CO-C6H4  C0-C6H4 

(V.)  (ci>.)  (VI.)  (trans.) 

A  trans- derivative  of  type  (VI).  tnms-anhydrotris- 
indanedioney  m.  p.  332—335°,  has  now  been  isolated 
in  about  20%  yield,  by  the  action  of  indandione  in 
benzene  solution  on  di-indene  in  xylene  in  presence  of 
piperidine,  thus  confirming  the  views  previously 
advanced.  R.  Brightman. 

Constitution  of  rottlerin  from  Indian  Kamala. 
S.  Dutt  and  D.  P.  Gaswami  (J.  Indian  Chem.  Soc., 
1928,  5,  21—24;  cf.  A.,  1925,  i,  1296).— Nitration  of 
hepta-acetvlrottlerin  with  nitric  acid  (d  1-52)  at  the 
ordinary  temperature  yields  h  exanitroh  epta-acetyl- 
roitlerhiy  decomposing  or  exploding  when  heated  (hexa- 
nitrorottlerin,  exploding  violently  at  about  200", 
described),  which,  when  oxidised  with  potassium 
permanganate  in  neutral  solution,  affords  2  : 4-di- 
nitrobenzoic,  3  :  6-dinitrophthalic,  and  2  :  5-dinitro- 


terephthalie  acids.  Nitration  of  rottlerin  liexamethyl 
ether  under  similar  conditions  leads  to  the  formation 
of  hexanitrorottlerin  liexamethyl  ether,  decomp,  on 
heating,  which  yields  the  same  oxidation  products. 
Hep ta-a cety Iro t tlerin .  on  bromination  in  acetic  acid 
solution  at  170°,  affords  hexabromohepla-acelylrott- 
lerin,  decomp  above  300°  (hexabr  omor older  i n>  unmelted 
on  heating,  described),  which  may  be  similarly  oxidised 
to  2  : 4~dibromobenzoic,  phthalic,  and  terephthalie 
acids.  The  following  probable  constitution  of  rott¬ 
lerin  is  proposed  : 

HO 

(2)CHPh:CH*CH(OH)-C6H3  CO-CH*/- NoH  (1:4} 

1  lOMe 

The  substituting  nitro -groups  enter  the  o-  and 
Impositions  in  the  styiyl  side-chain,  the  3  :  6-positions 
in  the  central  nucleus,  and.  the  unoccupied  positions  in 
the  phenolic  nuclei.  G.  A,  C.  Gough. 

Salicylic  acid  prime  veroside .  M.  B ridel  and 
P.  Picard  (Bull.  Soc.  Chim.  biol.,  1928,  10,  381— 
385). — Sec  this  vob,  424. 

Condensation  of  ketocholanic  acids.  I.  Con¬ 
densation  with  furfur  aid  ehy  de .  K.  Kaziro  (J. 
Biochem.  Japan,  1927,  7,  283—291). 

Chemical  Abstracts. 

Gossypol,  III.  Oxidation  of  gossypol.  E.  P. 
Clark  (J.  Biol.  Chem.,  1928,  77,  81— 87).— Gossypol, 
when  oxidised  with  cold  alkaline  potassium  per¬ 
manganate,  yielded  formic,  acetic,  and  tsobutyric 
acids ;  the  yield  of  the  last-named,  approximately  one 
molecular  proportion,  is  taken  to  indicate  the  presence 
of  the  iso  butyl  group  in  the  side-chain  of  gossypol. 

C.  R.  Harington. 

Conjugated  unsaturated  compounds.  V. 
Constitution  of  carotin  and  bixin.  R.  Kuhn  and 
A.  Winterstein  (Heir.  Chim.  Acta,  1928,  11,  427— 
431).— The  resemblance  of  the  colour  reactions  of 
carotin  to  those  given  by  the  unsaturated  hydro¬ 
carbons  described  by  the  authors  (this  vol.,  281)  is 
noted.  A  summary  of  the  facts  relative  to  the 
structure  of  bixin  is  given.  II.  Burton. 

Plant-colouring  matters.  IV.  Colouring 
matter  from  saffron.  II.  P.  Karrbr  and  H. 
Salomon  (Helv,  Chim.  Acta,  1928,  11,  513 — 525).— 
Details  are  given  for  the  extraction  from  saffron  of 
a-crocm.  C34Ha8O5,2C12H20O10,2H2O,  m.  p.  186° 
(decomp.),  which  on  acid  hydrolysis  gives  dextrose, 
«-Crocetin  (see  A.,  1927,  571)  is  a  dibasic  acid, 
csaHS6°(cOaH)o,  whilst  p-eroeefcin  is  its  monomethyl 
ester.  y-Croeetin  is  the  dimethyl  ester  and  is  formed 
from  both  a-  and  p-crocetin  by  methylation  with 
diazomethane.  Conversely,  the  and  y- croce tins  are 
converted  into  oc-erocetin  by  hydrolysis  with  alcoholic 
potassium  hydroxide.  Catalytic  reduction  of  y-cro- 
cefcin  gives  a  dimethyl  ester,  C22H420(C02Me)2J  b.  p. 
I9S — 200°/ 1  mm.,  whilst  oxidation  with  ozone  gives 
glyoxal  as  the  only  recognisable  product.  It  is 
concluded  that  a-crocetin  is  an  aliphatic  dicarboxylic 
acid  with  eight  conjugated  double  linkings,  and  not 
a  dihvdric  phenol  (he.  cit.).  H.  Burton, 

Saponins  and  related  substances.  XX. 
Ursolic  acid.  II.  Action  of  acetic  anhydride 


on  ursolic  acid.  A.  W.  van  der  Haar  (Rec.  trav. 
chim.,  1928,  47,  585— 590).— When  ursolic  acid  is 
treated  with  acetic  anhydride  there  is  formed  a 
compound,  m.  p.  200— 201  7  a\3  +62*5°  in  chloroform 
(cf.  A.,  1924,  i,  643),  consisting  of  1  mol.  of  diacetyL 
ursolic  anhydride,  m.  p.  320 — 3227  and  1  mol.  of 
acetic  anliydride  (cf,  this  vol.  68).  Monoacetyl - 
ursolic  acid,  in.  p.  279- — -280°,  is  obtained  by  the  action 
of  alcohol  on  the  above  compound.  II .  Burton. 

Formation  of  3 -p-menthone  and  3-p-menthol 
from  A3-p-mentliene.  A.  Kotz  and  G.  Busch 
(J.  pr.  Chem.,  1928,  [ii],  119,  1—42).— Treatment  of 
8-p-menthanol  with  potassium  hydrogen  sulphate  at 
200°  gives  A3-p-menthene,  which  when  heated  with 
trichloroacetic  acid  yields  4-p-menthanol.  Con¬ 
secutive  treatment  of  A3-p-mcnthene  with  per  benzoic 
acid  at  —18°,  sodium  ethoxide  at  —10°,  and  sulphuric 
acid  at  — 7°  affords  p -menthene  oxide  (91%),  b.  p. 
70— 75°/15  mm.,  du  0*8989,  a]}  +45°  40',  144809, 

reduced  catalytically  by  Wills  tatter’s  method  to 
p-nienthane.  Hot  methyl-,  propyl-,  butyl-,  and  amyl- 
alcoholic  hydrocliloric  acid  convert  this  oxide  into 
3-p-menthone,  whilst  the  action  of  hypochlorous  acid 
is  to  form  an  impure  mcnthenechlorohydrin  (chloro- 
menthol).  It  was  not  possible  to  esterify  cliloro- 
menthol,  and  oxidation  experiments  did  not  yield  a 
ketone,  thus  indicating  a  tertiary  hydroxyl  group, 
i.e.,  one  in  position  4.  Reduction  of  chloromenthoL 
with  hydrogen  in  presence  of  palladium -black  and 
dilute  alcohol  gives  some  3 -p- menthol  {hydrogen 
fhlhalale,  m.  p.  98—100°).  Most  of  the  reduction 
experiments  described  give  halogen-free  products, 
although,  in  a  medium  of  acetic  acid  and  sodium 
acetate,  a  chlorine -containing  fraction  of  h,  p.  72 — 
93711  mm.  was  obtained  which  when  treated  with 
moist  silver  oxide  yielded  a  product,  b.  p.  2007  with  a 
strong  menthol  odour  (neomenthol  ?).  When  ehloro- 
menthol  is  boiled  for  3  lira.,  hydrogen  chloride  and 
jMiienthene  oxide  are  produced,  whilst  heating  with 
methyl  and  propyl  alcohols  and  3 -p- menthol  under 
pressure  at  120—200°  affords  3-|Mnenthone  (40— 
85%).  Reduction  of  ehloromenthol  with  zinc  dust 
and  acetic  acid  gives  3-p-menthone,  and  the  action  of 
acetyl  chloride  and  pyridine  is  to  form  cMoromenihene 
(89%),  b.  p.  92—98713  mm.,  d13  0*9726.  _  A3-p- 
Menthenc  with  phosphorus  pentachloride  yields  a 
small  amount  of  chloromcntheno,  which  when  treated 
with  an  excess  of  silver  oxide  or  50%  potassium 
hydroxide  solution  furnishes  3-p-menthone. 

Reduction  of  2 - ehlor ocycZohexanol  with  sodium  and 
ethyl  alcohol  gives  2-ethoxyc^ciokexanol  (87%), 
b.  p.  82 — • 90°/15  mm.,  whilst  similar  treatment  of 
ehloromenthol  affords  p-menthene  oxide  (74%). 

H.  Burton. 

Action  of  menthol  on  phosphorus  chlorides 
and  oxychloride.  T.  Milobendzki  and  (Mme.)  H. 
Kolitovska  (Bull.  Soc.  Amis  Sci.  Poznan,  192(5,  2. 
14 — 17). — In  presence  of  pyridine,  menthol,  and 
phosphorus  trichloride  give  a  quantitative  yield  of 
menthyl  phosphite,  P(OG10H19)a,  m.  p.  44— -457  M 
—30°,  which  when  heated  at  240°  in  a  vacuum  affords 
menthene  (80%),  or  when  treated  with  dry  hydrogen 
chloride  affords  menthyl  chloride  and  13%  of.  the 
acid  ester,  P(OH)(OC10H19)2.  Sodium  inenthoxide 
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and  phosphorus  oxychloride  yield  quantitatively 
menthyl  phosphate,  m,  p.  86°,  [a]  —100°,  which  when 
heated  in  a  vacuum  quantitatively  affords  month  ene, 
or  with  dry  hydrogen  chloride  affords  the  compound 
PO(OH)(OC10H19)2  and  menthyl  chloride.  Menthol 
and  phosphorus  oxychloride  yield  menthyl  phosphate 
(70%),  menthyl  chloride  (7%),  and  the  acid  phosphate. 
Menthol  or  sodium  menth oxide  and  phosphorus  penta- 
chloride  give  a  quantitative  yield  of  menthyl  chloride 
and  phosphorus  oxychloride ;  the  latter  then  reacts 
as  above.  The  reaction  between  menthol  and  phenyl 
die hlor opho sphate  was  also  examined. 

Chemical  Abstracts. 

Catalytic  reduction  of  unsaturated  hydro- 
aromatic  compounds,  H.  Rupe  and  K.  Schafer 
(Helv.  Chim.  Acta,  1928,  11,  463—477) . — Benzyl- 
menthone,  b.  p.  195°/13  mm.,  df  0*9915,  1*51834, 

1*53604,  rif}  1-52279,  [a]D  +12-37°,  is  obtained  in 
90%  yield  by  reducing  benzylidenepulegone  with 
hydrogen  in  presence  of  82%  alcohol  and  nickel. 
Similar  reduction  of  potassium  pulegenate  at  80°/ 10 
atm.  affords  dihydropulegenic  acid,  b.  p.  138°/11  mm., 
df  O’ 9642,  [a]0  —0*36°.  Pulegenyl  chloride  and  zinc 
dimethyl  react  in  benzene  solution  yielding  pulegyl 
methyl  ketone  (I),  b.  p.  98°/13-5  nun.,  df  0-9126,  [a]D 
+40*48°  (semicarbazone,  m.  p.  144°;  oxime ,  b.  p. 
13Q°/1G'5  mm.).  Pulegyl  ethyl  ketone,  b.  p.  107 — 
112° /IQ  mm.  (semicar  bazone,  in.  p.  136°),  and 
dihydropulegyl  methyl  ketone ,  b,  p.  86°/ 10  mm.,  df 
0-8862,  [a]D  -—3*56°  (semicarbazone,  m.  p.  174°),  are 
described  (cf.  Wallach,  A.,  1903.  i,  567,  etc.). 


CHMe 

/\ 

(I.)  [Lj  9fh  9HAc 
CK— C:CMe, 


CRMe 

OH+H-O 

CHj 

CHPr* 


(II.) 


Catalytic  reduction  of  hydroxymethylenetefcra- 
hydrocarvone  yields  the  oxide  (II),  b.  p.  109°/11  mm., 
df  0*9232,  [<x]g  +31*72°,  formed  by  elimination  of 
water  from  the  corresponding  glycol,  methyleneteira - 
hydromrvone  (III),  b.  p.  102°/11  mm.,  df  0*9152,  [a]D 
—5*81"  (semicarbazone,  m.  p.  177°),  tetrahydrocarvyl - 
carhinol  ( IV),  b.  p.  142°/11  mm.,  df  0*9947,  [a]ft 
—40*16”  (benzoate,  m.  p.  105°),  and  a  small  amount  of 
s  -di(ketotetrahydrocar  vyl)ethan  e ,  b.  p.  219 — 220°/ 1 1 
mm.  When  (IV)  is  heated  with  75%  sulphuric  acid, 
dehydration  into  (III)  takes  place.  Oxidation  of 
(III)  with  chromic  and  acetic  acids  gives  an  aldehyde 
isolated  as  its  semicarbazone,  C12H1702N3,  m.  p.  182°. 

H.  Burton. 

Oxidation  products  of  caxnphaiie,  fencliane, 
suid  camphenilane  derivatives  with  chromic 
acid,  J.  Bredt  and  P.  Pinten  [with  H.  Germar, 
T.  Lieser,  and  H.  he  Greiff]  [J.  pr.  Chem.,  1928,  [ii], 
1195  81 — 107). — Oxidation  of  i-camphenilone  in  acetic 
acid  solution  with  chromic  acid  yields  after  4 — 5  weeks, 

d l-p-ketocarnphenilone  (I),  b.p.  118°/13 
m.  p.  56°  [monosemicarbazone , 

1  2  ni.  p.  201 — 202°  (decomp.)},  in  about 

10%  yield.  The  oxidation  conditions 
have  been  determined  in  some  detail. 
Optically  active  p-ketocamphenilone, 
in  methyl  alcohol,  has  m.  p.  74°. 


(5h 


Mb  -90-03° 


T  T 


Bromination  of  (I)  yields  bromoketocamphenilon  e 
(Br=H  in  a  in  I),  m.  p.  84*5°,  having  [a]D  — 353*64° 
in  methyl  alcohol  when  prepared  from  the  optically 
active  diketone.  Heating  this  bromo-compound  with 
sodium  hydrogen  carbonate  solution  causes  elimination 
of  hydrogen  bromide  and  the  formation  of  keto- 
camphen ilolenic  acid ,  m,  p.  156°  (semicarbazone, 
decomp.  225°),  together  with  two  by-products  having 
m.  p.  232 — 235°  and  251°,  respectively. 

Bromination  of  p-ketofenchone  (A.,  1924,  i,  408) 
gives  bromoketofenchone,  m.  p.  132°,  [ccjg  +324*05° 
in  methyl  alcohol,  which  eliminates  hydrogen  bromide, 
yielding  ketofencholenic  acid ,  in.  p.  126 — 127°  (oxime, 
decomp.  160° ;  semicarbazone,  decomp.  212 — 216°). 
When  this  acid  is  treated  with  bromine,  a  dibromide, 
m.  p.  136—137°,  is  formed  which  readily  loses 
hydrogen  bromide,  yielding  hromoketofencholen ic  acid , 
m.  p.  152 — 153°,  whilst  oxidation  with  1%  potassium 
permanganate  gives  dimethylmalonic  acid  together 
with  a  y-  or  $-lacto7iic  acid ,  C10H14O6,  m.  p.  175—176°, 
derived  from  the  acid, 
C02H-CMe2-CH(C02H)-CH2-CMe(0H)-C02H. 

Bromination  of  diketocamphane  (foe.  tit.)  furnishes 
a  bromodiketocamphane  (either  bromoketocamphor  or 
epi hromokeiocamphor),  m.  p.  144*5— 145°  (dibromo- 
compounds,  m.  p.  128 — 129°  and  above  190°),  wrhich 
yields  either  ketocampholenic  or  epi ketocamph olen ic 
acid ,  m.  p.  124*5°  (semicarbazone,  decomp.  216 — 218°). 

Oxidation  of  eft-bornyl  acetate  affords  dl-p-keto- 
bornyl  acetate,  b.  p.  136 — 137°/9’5  mm.,  m.  p.  73 — 75° 
(semicarbazone,  decomp.  238°),  which  is  hydrolysed  by 
aqueous  potassium  hydroxide  to  dl -keioborneol,  m.  p. 
236°.  Oxidation  of  this  with  chromic  acid  affords 
dl -diketocamphane,  in.  p.  210°  (corr.).  Bromination 
of  p-ketobornyl  acetate  and  p-ketobornyl  chloride 
(A.,  1927,  156)  gives  bromoketobornyl  acetate ,  m.  p. 
100—101°,  and  bromoketobornyl  chloride ,  m.  p.  184°, 
respectively.  H.  Burton. 

Structure  of  additive  compounds  of  bornylene 
and  halogen  acids.  O.  Achmatowicz  (Rocz.  Chem., 
1928,  8,  55 — 70) . — Hydrogen  chloride  adds  on  to 
bornylene  dissolved  in  a  number  of  solvents  at  0~‘  to 
yield  a  hydrochloride,  m.  p.  149 — 149*5°,  [<x]D  +15*43  \ 
of  a  new  isomeric  hydrocarbon  (hydrobromide,  m.  p. 
124 — 125°,  [a]D  +6-52°;  hy  dr  iodide ,  m.  p.  22 — 25°, 
[a]D  +55*18°).  On  heating  in  a  sealed  tube  with  "water 
at  100°  for  12*5  hrs.,  75%  of  the  chlorine  is  removed ; 
in  this  respect  the  newy  hydrochloride  occupies  an 
intermediate  position  between  bornyl  and  foobornyl 
hydrochlorides.  The  residue  is  identified  as  cyclene. 
Alcoholic  silver  nitrate  removes  chlorine,  bromine,  or 
iodine  almost  quantitatively  from  the  corresponding 
hydrohalides.  Bornylene  hydrobromidc  on  reduction 
with  zinc  dust  yields  horny  lane,  the  ring  structure  of 
wrhich  must  therefore  be  possessed  by  the  hydro  - 
bromide.  An  additional  product  of  reduction  is 
endoborneol  {A.,  1927.  250) ;  the  bromine  atom  must 
therefore  occupy  the  a-position.  Magnesium  forms  a 
Grignard  compound  with  the  hydrobromide  or 
hydriodide,  winch  on  hydrolysis  yields  a  mixture  of 
bornylane,  borne ol,  a  space  isomeride  of  hydrodieam- 
phene,  and  a  number  of  unsaturated  hydrocarbons. 
The  latter  on  oxidation  yields  i-camphoric  acid,  which 
can  have  originated  only  from  bornylene.  Bornylene 
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hydrochloride  or  hydrobromide  yields  endohovneol  on 
treatment  with  silver  acetate.  Bornylene  hydro¬ 
chloride  when  heated  with  aniline  yields  mainly 
cyclone,  together  with  traces  of  unsaturated  com¬ 
pounds,  indicating  the  bridged  ring  structure  of  the 
hydrohalidc.  Thus  the  above  group  of  additive  com¬ 
pounds  are  endohovneol  derivatives,  as  distinct  from 
the  borneol  series,  which  arc  bornylene  derivatives. 

B.  Trttszkowski. 

Chemical  individuality  of  humulene.  A.  C, 
Chapman  (J.C.S.,  1928,  785 — 7 89) . — Careful  fraction¬ 
ation  of  the  crude  sesquiterpene  obtained  from  clove 
oil  shows  that  it  consists  substantially  of  caryo- 
phyllene  with  a  rotation  of  about  [a]D  —8°,  together 
with  a  small  proportion  (5—10%)  of  humulene.  No 
evidence  of  the  existence  of  the  so-called  inactive 
a-caryophyllene  (Deussen,  A.,  1911,  i,  549)  could  be 
obtained.  Whereas  caryophyllene  forms  a  crystalline 
dihydrochloride  and  a  solid  alcohol,  no  corresponding 
solid  derivative  can  be  obtained  from  humulene. 
Further  comparison  of  derivatives  of  the  two  sub¬ 
stances  leads  to  the  conclusion  that  humulene  is  a 
definite  chemical  individual.  M.  Clark. 

Production  ol  mercaptans  of  the  fnrfuryl 
series.  Internal.  Nahrtjngs-  tj.  Genhssmittel 
A.-G. — Sec  B.,  1928,  327. 

Cyan! din,  I.  Comparative  investigation  of 
cyanidin  chloride  and  3  :  5  :  7  :  3'  :  4'~penta~ 
hydroxyflavylium  chloride.  T,  Malkin  and  M. 
Nierenstein  (Ber.,  1928,  61,  [B],  791 — 799). — 
Whereas  cyanidin  chloride  is  oxidised  by  hydrogen 
peroxide  to  a  yellow,  crystalline  substance  which, 
contrary  to  Willstatter  and  Everest  (A.,  1913,  i,  1371), 
is  not  a  fiavone,  3  :  5  :  7  :  3'  :  4'-pentahydroxy- 
ilavylium  chloride  does  not  yield  this  substance  (ef, 
Pratt  and  Robinson,  A.,  1925,  i,  422),  so  that  the 
supposed  identity  of  the  chlorides  camiot  be  main¬ 
tained  .  Further  comparison  of  cyanidin  chloride  from 
cornflowers  and  rose  leaves  with  3  :  5  :  7  :  3'  :  4'- 
pentahydroxyflavylium  chloride  discloses  marked 
qualitative  similarity,  but  almost  complete  quantit¬ 
ative  differences,  particularly  with  regard  to  colour 
reactions.  The  Rontgen  spectra  of  the  natural  and 
synthetic  chlorides  and  the  absorption  spectra  of  the 
compounds  and  the  corresponding  colour  bases 
exhibit  sufficient  individuality  to  exclude  the  hypo¬ 
thesis  of  identity.  The  possible  presence  of  impurity 
in  the  natural  cyanidin  chloride  is  discounted  by  the 
identical  behaviour  of  the  compound  from  the  two 
different  sources.  Difficulties  possibly  arising  in  the 
demethylation  of  the  intermediate  substances  of  the 
synthesis  of  3  :  5  :  7  :  3'  :  44pent  ahy  droxyfiavy  lium 
chloride  do  not  appear  to  arise,  since  the  product  is 
free  from  methoxyl  when  tested  by  ZeiseFs  method, 
and  is  completely  identical  with  a  substance  prepared 
as  follows.  Pro toca technic  acid  is  converted  by 
cold  acetic  anhydride  and  anhydrous  potassium 
acetate  into  diacetylprotocatechuic  acid,  m.  p.  162°, 
and  thence  by  phosphorus  pentachloride  in  carbon 
tetrachloride  into  the  corresponding  chloride,  m.  p. 
55°.  The  latter  compound  with  diazomethane  in 
ether  affords  u-chloro-3  :  4 -diacetoxyacetoplienotie,  in,  p. 
94°,  which  is  treated  successively  with  potassium 
acetate  in  boiling  glacial  acetic  acid  and  2:4:  6-tri- 


aeetoxybenzaldehyde ;  the  product  thus  formed  is  con¬ 
verted  by  boiling  hydrochloric  acid  into  3:5:7  :  3":  44 
pent ahy droxy fl a vy ! i um  chloride  identical  with  the 
compound  of  Pratt  and  Robinson  (loc.  cit.).  The 
differences  between  the  natural  and  synthetic  products 
cannot  be  ascribed  to  molecular  relationships,  since 
they  have  the  same  mol.  wt.  in  alcohol  and  their 
dispersion  in  ethyl  alcohol  is  unimolecnlar.  Cyanidin 
chloride  must  therefore  be  regarded  as  an  isomeridc 
of  the  llavylium  chloride  to  which  a  constitution 
cannot  at  present  be  ascribed.  Freudenberg’s 
reduction  (A.,  1925,  i,  1 165)  of  cyanidin  chloride  to 
epieatechin  does  not  appear  reconcilable  with  his 
conversion  of  3  :  5  :  7 -pentamethoxyflavy Hum  chloride 
into  pentamcthylcpicatechin.  H.  When. 

Colour  variations  of  cyanidin  chloride  and 

3  :  5  :  7  :  3'  :  4" -p entahy dr oxyflavy lium  chloride 
as  related  to  acidity  and  alkalinity.  C.  M.  Fear 
and  M.  Nierenstetn  (Biochem.  J.,  1928,  22,  615 — 
616). — The  instantaneous  production  of  a  pure  blue 
colour  on  addition  of  sodium  carbonate  takes  place 
in  the  case  of  natural  cyanidin  chloride  at  pu  8-04, 
whereas  with  synthetic  pent  ahy  d  ro  xy  fi  a  vy  lium 
chloride  this  happens  at  pn  11  '57.  S.  S.  Zilva. 

Constitution  of  irigenin  and  iridin.  I.  W. 
Baker  (J.C.S.,  1928,  1022 — 1033). — The  extraction  of 
the  glueoside  iridin,  which  occurs  to  the  extent  of  1  % 
in  Florentine  orris  root,  is  described.  Hydrolysis  of 
iridin  with  dilute  sulphuric  acid  yields  irigenin  (1), 
m.  p.  185°  (dimorphous),  shown  by  investigation  of 
its  reactions  to  possess  the  constitution  5:7:  34  tri¬ 
hydroxy-6  :  4'  :  54trimethoxy^oflavone  (cf.  A.,  1894, 
i,  47 ;  1925,  i,  1299).  Benzoylation  of  (I)  yields 

7  :  34dibenzoy lirigenin,  m.  p.  155 — 16CF  (lit.  1 23— 
126°),  whilst  acetylation  gives  5:7:  3 '-triacetyl- 
irigenin,  m.  p.  127—128°  (lit.  122°),  readily  converted 
by  partial  hydrolysis  into  7  :  3 4 diacety lirigenin.  The 
two  last-named  compounds  are  erroneously  described 
in  the  literature  as  di-  and  mono-aeetylirigenin, 
respectively.  Methylation  of  fl)  with  methyl  sulphate 
yields  irigenin  trimethyl  ether  (II),  m.  p.  163*5  decom¬ 
posed  by  alkali  into  3:4:  5-trimcthoxyphenylaeetic 
acid  and  antiarol  (3  :  4  :  5 - trimethoxyphenol ) .  De¬ 
methylation  of  (I)  }rields  irigenol,  5  :  6  :  7  :  3#  :  4'  :  54 
hexahydroxyitfoflavonc  (+H20),  m.  p.  331  (decomp.) 
(heza-acetyl  derivative,  m.  p.  237—238° ;  oxonium 
sulphate). 

Methylation  of  (I)  with  3  mols,  of  methyl  iodide 
and  alkali  in  a  sealed  tube  gives  irigenin  7  :  -dimethyl 
ether  (III),  m,  p.  166—167°  (acetyl  derivative,  m.  p. 
191°),  decomposed  by  aqueous  alkali  at  100°  in 
hydrogen  to  3  :  4  :  5-trimethoxyphenylacetic  acid  and 

4  :  5-dimethoxyresorcinol.  Further  methylation  of 
(III)  with  methyl  sulphate  gives  (II).  Long- 
continued  methylation  of  (I)  with  an  excess  of  methyl 
iodide  and  alkali  gives  a  compound,  m.  p.  154*5  . 
Methylation  of  iridin  in  methyl  alcohol  with  an  excess 
of  diazomethane  gives  a  resinous,  methylated 
glucoside,  yielding  on  hydrolysis  irigenin  5  :  34 di¬ 
methyl  ether,  m.  p.  218°.  The  last-named  compound 
gives  the  same  products  on  decomposition  with  alkali 
as  its  isomeride  (III),  and  is  converted  by  further 
methylation  into  (II).  The  dextrose  nucleus  in 
iridin  is  therefore  present  in  the  7 -position.  The 
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dyeing  properties  of  irigenin,  iridin,  and  irigenol  are 
described.  M,  Clark. 

Stability  of  the  double  linking  in  dixanthylene. 
O.  Maoidson  and  W.  Damasktna  (Trans,  Sci.  chein.- 
pharra.  Inst.,  1926,  [16],  51 — 52  ;  Chem.  Zentr.,  1928, 
i,  59). — Treatment  of  dixanthylene  with  phosphorus 
pentachloride  yields  a  dichloro-derivative, 
0:(C,H4)2:CC127  which,  however,  cannot  be  isolated, 
xanthone  being  obtained.  The  compound, 
0:(CpHlJ)2:CH-CCi:(CcH4)2:0,  m.  p.  189-190°,  is  also 
obtained.  Xanthone  is  also  produced  when  di¬ 
xanthylene  is  heated  in  a  tube  at  200°  with  a  saturated 
solution  of  hydrogen  chloride  in  acetic  acid. 

A.  A.  Eldrjldge. 

[Behaviour  of  dixanthylene  when  heated.]  F, 
Arndt  and  L.  Lorenz  (Ber.,  1928,  61,  [B}t  869;  cf. 
A.,  1925,  i,  57). — A  reply  to  Schonberg  and  Sehiitz 
(this  vol.,  526).  H.  Wren. 

Brazilin  and  haematoxylin.  VII.  Syntheses 
of  trinie thy lhr azil one  and  tetramethylhsemat- 
oxylone,  P.  Pfeiffer,  0.  Angern,  E.  Haacic,  and 
J.  Willems  (Ber.,  1928,  61,  [B]t  839—843;  cf. 
this  vol.,  426). — Trimethylanhydrobrazilin  (cf.  A., 
1927,  1198)  suspended  in  glacial  acetic  acid  is  reduced 
by  hydrogen  in  presence  of  spongy  platinum  to 

tr imethyldeoxyb razilin  (I;  X= 
H),  m.  p.  107 — 109°  after 
softening  at  106°,  which  is 
oxidised  by  chromic  acid  m 
glacial  acetic  acid  to  trimethyl  - 
(T.)  yH  CHZ  brazilone,  m.  p.  167°  (decomp.) 

/  \  after  softening  at  165°,  identi- 

\  /  cal  with  the  product  obtained 

Me (j  t)Me  by  degradation  of  brazilin 

‘  and  yielding  acetyl  trimethyb 
anhydrobrazi  1  one ,  m.  p.  185°  after  softening  at  175— 
176",  identical  with  that  derived  from  “  analytical ,5 
trimethyl  brazilone.  Similarly,  tetramethylanhydro* 
haematoxylin  (cf.  this  vol.,  426)  is  reduced  to  t-etra- 
niethyldeoxyhcernaloxylin  (I;  X=0Mc),  m.  p.  151° 
after  softening  at  147°,  oxidised  to  tetramethyb 
haimatoxylone,  identical  with,  the  product  derived  from 
tctramethyl  haamatoxyl  in .  Synthetic  evidence  in 
favour  of  the  constitutions  assigned  on  analytical 
grounds  to  brazilin  and  hsematoxylin  by  Perkin  and 
co-workers  is  thus  advanced,  the  only  uncertainty 
being  with  regard  to  the  position  of  the  alcoholic 
hydroxyl  group,  which,  in  all  probability,  occupies  the 
position  marked  X.  H.  Wren. 

Derivatives  of  1  :  3-dithiolan  and  of  i  :  3-di- 
thian.  J.  C.  A.  Chivers  and  S.  Smiles  (J.C.S.,  1928, 
697 — 702 ;  cf.  A.,  1926,  947).— Introduction  of  the 
alkylthiol  grouping  into  substances  such  as  malonic 
acid  and  deoxybenzoin  may  be  effected  by  interaction 
these  compounds  with  alkyl  disulphoxides  (alkyl 
thiolsulphonates)  in  presence  of  potassium  acetate. 
Benzyl  disulphoxidc  reacts  with  deoxybenzoin  yielding 
the  benzylmercaptol  of  benzil,  isolated,  after  oxidation 
with  hydrogen  peroxide,  as  the  dioxide ,  m.  p.  167°. 
W  ith  ethyl  malonate  it  yields,  after  hydrolysis  with 
hydrochloric  acid,  benzylthiolacetic  acid.  Ethane 
arj-di-p-toluenethiolsulphonate  yields  with  deoxy- 
benzoin  2  -  benzoyl  -2  -phenyl  - 1  :  3-dithiolan,  and  with 
ethyl  malonate  it  gives  after  hydrolysis  1  :  3 -dithiolan- 


2 - carboxylic  acid ,  m,  p.  90°  (dibromide  ;  di-iodide), 
together  with  a  little  ethylenedithiolacetic  acid. 
Propane  ay-di-p4oluenetkiolsulphonate ,  m.  p,  65 — 67° 
(from  ay-dibromopropane  and  potassium  p- tolyl  thiol  - 
sulphonate),  yields  'with  deoxybenzoin  2 -benzoyl-2- 
phemyl-l  :  3 -dithian,  m.  p.  99—100°.  With  ethyl 
malonate  it  gives  after  hydrolysis  1  : 3-dithian-2- 
carboxylic  add ,  m.  p,  115—110°  (di -iodide).  Mo  ring 
closure  can  be  induced  with  pentane  (xz-di-p -toluene- 
tkiolmdphonate  (from  ac*dibrom  open  tan  e  and  potass¬ 
ium  p-tolylthiolsulphonatc)  and  ethyl  malonate, 
only  pentane- ac-d ithiolacelic  acid.  m.  p.  91 — 92°,  being 
isolated  from  the  reaction  mixture,  M.  Clark. 

Manufacture  of  substituted  guanidines.  Chem. 
Farr.  vorm.  Schering. — Sec  B.,  1928,  327. 

p- V inylpip eridine .  R.  Merchant  and  Cl  S. 
Marvel  (J.  Amer.  Chem.  Soc.,  1928,  50,  1197—1201). 
— 3-Piperidylcarbinol  (cf.  this  vol.,  427)  [chloro- 
platinate,  m.  p.  174°  (decomp.)  (also  +H20) ;  chloro- 
anrale ,  in.  p.  153—154°  (decomp.) ;  1  -benzoyl  deriv¬ 
ative,  m.  p.  80—81°,  h.  p.  153°/0*01 — 0*02  mm.,  ?i% 
1-5690],  and  48%  hydrobromic  acid  give  crude 

3 -  bromometh yip iper i dine  hydrobromide,  which  is  con¬ 
verted  by  benzoylation  and  boiling  with  aqueous- 
alcoholic  sodium  cyanide  into  nearly  pure  1- benzoyl-3- 
cyanomelh ylpiper idin e ,  b.  p.  165 — I75°/0T  nun.,  df 
1*1056,  ?i‘fj  1*5602.  When  hydrolysed  and  esterified 
this  yields  ethyl  3 -piper idylacelaie,  b.  p.  101— 103°/6 
mm.,  nf  1-4643,  df  1-0131  (chloroplatinale,  m.  p.  181  ), 
which  is  reduced  by  sodium  and  absolute  alcohol  to 
P - 3 -p iper idylethyl  alcohol,  b.  p.  121 — -123°/6  mm.,  rif 
1-4888,  df  1-0106.  3-Vinylpiperidine ,  b.  p.  152—155°, 

1*4731,  df  0*9274  [chloroplatinaie,  m.  p.  223—224° 
(decomp,  from  220°)],  is  prepared  in  small  yield  by 
dehydrating  this  alcohol  by  means  of  phosphoric  oxide 
at  180-190°.-  3-Methylenepiperidine,  b.  p.  138°, 
df  0*9342,  nf?  1-4807  (, hydrochloride ),  is  obtained 
similarly  from  3-piperidylcarbinol. 

H.  E.  F.  Notton. 

Manufacture  of  isatins  ol  the  naphthalene 
series.  I.  G.  Farrenind. — See  B.,  1928,  327. 

Carbazine  syntheses.  V.  Derivatives  of  C-di- 
methylcarb  azine .  VI.  Derivatives  of  C-di- 
ethylcarbazine.  H.  Goldstein  and  W.  Kopp 
(Helv.  Chim.  Acta,  1928, 11, 478-486, 4S6— 489).— V. 
Magnesium  methyl  iodide  reacts  with  methyl  4 ' -ami  no - 
diphenylamine -2 -carboxyl  ate,  yielding  3 -aminos  :  5- 
dimethyldihydroacridine  (acetyl  derivative,  chars  at 
150°  after  previous  darkening),  which  is  oxidised 
by  ferric  chloride  to  5  :  5 - d imeth yldi h ydroacridine-2 - 
imine  ( perchlorate ,  decomp,  gradually  at  the  ordinary 
temperature).  Similarly,  methyl  4  :  4'-diaminodi- 
phenyl amine-2- car boxylate  gives  3  :  A  -diamino -5  :  5- 
dimethyldihydroacridine  (diacetyl  derivative,  ni.  p. 
208°  after  softening),  oxidised  to  7 -amino-5  :  6-di- 
methyld ihydroac r  idme-3 -  imine  (perchlorate  .  +H20, 
green).  Methyl  4-amino-4'-diraethylaminodiphenyl- 
a  mine-2- carboxylate  f  urnishes  3 -amino -A-d  imethy  I- 
amino-6  :  6 -dimethyldihydroacridine  ( acetyl  derivative, 
decomp.  180°),  oxidised  to  A -dimethylamino-o  :  5-di- 
meth  yldi  kydroacrid  ine-3  -  imine  (I)  {hydrochloride ;  per¬ 
chlorate  ;  diperchlorate) .  When  a  solution  of  a  salt  of 
(I)  is  treated  with  alkali,  partial  precipitation  of  the 
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base  occurs  and  the  alkaline  liquor  is  coloured  bluish  - 
violet.  It  is  suggested  that  this  phenomenon  is  due  to 
the  formation  of  an  iminium  hydroxide.  When  an 
aqueous-alcoholic  solution  of  (I)  is  boiled  with  sodium 
carbonate  solution  there  is  produced  7 -ammo -5  :  5- 
d  i  methyl  -  3  -ca  rbazone ,  violet  (acetyl  derivative,  red, 
m.  p.  235°),  also  formed  by  oxidation  of  the  reaction 
product  from  magnesium  methyl  iodide  and  methyl 
4-amino-4'-hydroxydiphenylamine-2-carboxylate.  If 
(I)  is  boiled  with  sodium  hydroxide  solution,  7 -hydroxy - 
5  :  5-dimethyl-3-carbazone,  decomp.  200%  is  produced. 

VI.  3 -Amino-  (acetyl  derivative,  m.  p.  145°),  3  :  *7 -di¬ 
amino-  (diacetyl  derivative,  m.  p.  241°  after  softening), 
and  3-amino-l  -dimethylam  mo  -  5  :  5  -  diethyldihydro  - 
acridines  [acetyl  derivative,  m.  p.  191°  (decomp.)] 
have  been  prepared  from  magnesium  ethyl  iodide  and 
the  requisite  substituted  diphenylamine-2-carboxylic 
eaters.  Oxidation  of  these  with  ferric  chloride  gives 
5  :  5 -diethyl-,  7 -amino-5  :  5-diethyl-  (perchlorate  +H20), 
and  7 -dimethylamino-o  :  5 -d ieth yl-dihydroacri dine-3- 
(mines  (perchlorate),  respectively.  H.  Burton. 

Molecular  symmetry  of  acetonylpyrrole. 
S.  B.  Hendricks  (J.  Amer.  Chem.  Soe.,  1928,  50, 
1205 — 1208).— Mol.  wt.  determinations  on  acetonyl¬ 
pyrrole  (of.  Dennstedt  and  Zhnmermann,  A.,  1887, 
1052)  by  the  method  of  differential  vapour  pressures 
are  in  agreement  with  the  doubled  formula,  u28H36N4. 
La uo  and  A -ray  spectrum  photographs  on  single 
crystals  (cf.  Fock,  Z.  Krist.,  1888,  14,  541)  indicate 
that  the  unit  cell  contains  four  such  molecules  and 
has  the  dimensions  a=&=10'09  A.,  €=23*85  A. 
The  space  grouping  is  Gi  or  G\,  the  molecules  being  in 
the  general  positions  and  thus  not  necessarily  having 
an  element  of  symmetry,  H.  E.  F.  Notton. 

Reduction  potentials  of  organic  compounds. 
II.  Pyridine*  M.  Shikata  and  I.  Tachi  (Bull. 
Agric.  Chem.  Soc.  Japan,  1927,  3,  53) —The  reduction 
of  pyridine  proceeds  reversibly ;  two  waves  of 
reduction  were  observed  in  acid  and  neutral  solutions, 
the  first  being  the  reduction  of  pyridine  ions,  and  the 
second  that  of  undissociated  molecules. 

Chemical  Abstracts. 

Influence  of  a  third  substance  on  the  rate  of 
reaction  of  organic  halogen  derivatives  with 
amines.  B.  V.  Tronov  and  A.  T.  Herschkevitsch 
(J-  Russ.  Phys.  Chem.  Soc.,  1928,  60,  171—180).— 
The  effect  on  the  rate  of  reaction  of  the  addition  of 
so-called  inert  solvents  in  concentrations  similar  to 
those  of  the  reacting  substances  was  investigated. 
The  rates  of  reaction  of  pyridine  with  benzyl  chloride, 
benzyl  ^  bromide,  and  trichloronitromethane  were 
determined  alone  and  in  the  presence  of  hydrocarbons, 
alcohols,  ethers,  aldehydes,  ketones,  esters,  nitro¬ 
compounds,  nitriles,  amines,  inert  halogen  derivatives, 
and  carbon  disulphide,  at  18°  and  relative  molecular 
concentrations  of  _  about  3:2,  Substances  which 
dissolved  the  pyridine  salt  accelerated  the  reaction, 
whilst  those  which  did  not  retarded  it,  some  by  as 
much  as  10  times.  The  former  were  also  the  more 
active  chemically  and  had  a  tendency  to  form  loose 
complexes  with  the  reacting  substances. 

Experiments  were  also  performed  to  investigate 
whether  the  mechanism  of  reactions  of  the  halogen 
compounds  was  ionic  or  not.  M.  Zvegintzov. 


Condensation  of  crotonaldehyde  with  ammonia 
in  presence  of  alumina.  A.  E.  Tschitschibabin 
and  M.  P.  Oparina  (J.  Russ.  Phvs.  Chem.  Soc.,  1927. 
59,  1125 — 1128). — See  A,,  1927,  *1086. 

Manufacture  of  2-chloropyridine.  Debts. 
Gold-  tod  Silber-Scheideanstalt. — See  R.,  1928, 
348. 

Manufacture  of  derivatives  of  2~ammopyridine. 
Chem.  Farr.  worm.  Schering. — See  R.,  1928,  389. 

Production  of  new  pyridine  derivatives 
[ pyridylhy dr azones  etc.].  Debts.  Gold-  ukd 
Silber-Scheideanstalt. — Sec  B.,  1928,  389. 


Nitroamines  of  the  pyridine  series.  3-Nitro- 
aminopy r idine .  A.  E.  Tschitschibabin  and  A.  V. 
Kirssanov  (J.  Russ.  Phys.  Chem.  Soc.,  1928,  60, 
338 — 345). — See  this  voh,  185. 

Quaternary  pyridine  bases.  O.  Magidson  and 
G.  Menschikov  (Trans.  Sci.  Chem.-Pharm.  Inst., 
1926,  [16],  7— 20).— See  A.,  1926,  844. 

Friedel  and  Crafts’  reaction  in  the  pyridine 
series.  C.  M.  Jephcott  (J.  Amer,  Chem.  Soc.,  1928, 
50,  1 1 89 — 1 1 92 ) . — Additive  compounds  from  pyridine 
or  quinoline  and  alkyl  or  acyl  halides  do  not  condense 
with  phthalic  anhydride  in  presence  of  aluminium 
chloride.  Using  benzene  and  aluminium  chloride  (cf. 
Just,  A.,  1898,  i,  42;  Halla,  A.,  1911,  i,  1021), 
quinolinic  anhydride  and  naphthalene  give  a  mixture 
of  quinolinic  acid,  3 -a-naph thoylpicolmic  acid ,  m.  p. 
155°  (silver  salt ;  hydrochloride,  m.  p.  179—180° ; 
methyl  ester,  m.  p.  100—101°),  and  3-$-naphihoyl- 
jncolinic  acid ,  m.  p.  145°  ( hydrochloride ,  m.  p.  172— 
173°;  methyl  ester,  m.  p.  80—82°;  hydrate ,  m.  p. 
109°),  which  gives  p- naphthoic  acid  when  fused  with 
alkali  and  is  reduced  by  zinc  in  ammoniacal  solution 
to  - naph thyljyyridoph thalide ,  m.  p.  127°.  Similarly, 
acenaphthene  gives  3  -  (4 '  - acermph th oyl)p icolinic  add , 
m.  p.  168—169°  ( hydrochloride ,  m.  p.  175°;  methyl 
ester,  m.  p.  113 — 114°;  hydrate,  m,  p.  121°),  and 
diphenyl  a  mixture  of  3-benzoylpicolinie  acid  (from 
the  benzene)  and  3-p -phenylbenzoylpicolinic  acid , 
m.  p.  170—171°.  Phenylpyridophthalide  and 
aluminium  chloride  yield  with  benzene  3 -diphenyl- 
methylp icolinic  acid,  m.  p.  153°  (methyl  ester,  m.  p. 
109°),  which  is  decarboxylated  at  170°  to  3 -ypyridyl- 
diphenylmeihane ,  m.  p.  78 — 79%  and  with  toluene, 
o-phenyl-p-lolylmethylpicolinic  acid,  m.  p.  161  . 
3-p-Toluoylpicolinic  acid  is  reduced  to  p 4olylpyrido- 
phthoUde ,  m.  p.  144°.  The  methyl  hydrogen  quinolin- 
ate  of  m.  p.  123°  must  be  the  2-earboxylic  ester,  since 
its  acid  chloride  condenses  with  toluene  to  3-p-toluoyl- 
picolinic  acid.  The  isomeric  ester-acid  of  in.  p.  108 
must  be  a  mixture,  since  it  combines  with  benzene  in 
the  same  way,  forming  3-benzoylpicolinie  acid  as  well 
as  2 -benzoyl nicotinic  acid,  m.  p.  285°  (methyl  ester, 
m.  p.  87°)  (cf.  Kirpal,  A.,  1910,  i,  504),  which  is  reduced 
to  the  lactone,  m,  p.  128°,  of  3-carboxy-2-pyridyl- 
phenylcarbinol.  Attempts  to  prepare  diphenyl - 
pyridopht  halide  are  described.  2  :  3-D ibenzoylpyr id¬ 
ine,  m.  p.  186—187°,  and  2-toluoyl-3- benzoylpyr i d ine, 
m.  p.  190 — 193°,  are  prepared  from  3-benzoyl  - 
picolinyl  chloride.  H.  E.  F.  Notton. 


Reciprocal  exchange  of  aromatically  combined 
hydroxyl  and  halogen.  III.  W.  Borsche  and  E. 
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Fjsske  (Ber.,  1928,  61,  [B]}  690—702;  cl.  A.,  1918,  I? 
11;  1927,  239) Styphnic  acid,  prepared  by  the 
successive  sulphonation  and  nitration  of  resorcinol 
under  defined  conditions,  is  unexpectedly  converted 
by  p- -toluenesul phony  1  chloride  in  presence  of  pyridine 
into  3  -  hydroxy-  2:4;  $4rinitrophenylpyridinium 
betaine  (I  or  II),  m.  p.  about  830°  (decomp.)  after 


darkening  at  270°*  It  dissolves  readily  in  fuming 
hydrochloric  acid  but  is  precipitated  unchanged  when 
the  solution  is  diluted.  Hydrogen  chloride  in  glacial 
acetic  acid  at  145°  converts  it  into  a  substance  ( ?) 
(N02)3C6H(0H)#N:CH[-[CH:CH]2G,_m.  p.  158—159°, 
transformed  by  warm  pyridine  into  the  betaine. 
With  diethyl  amine  in  methyl-alcoholic  solution  the 
betaine  affords  a  compound  from  which  3 -amino- 
2:4;  6 - trini tr  oph enol ,  m.  p,  178°,  is  obtained  by  the 
action  of  hydrochloric  acid.  Piperidine  and  the 
betaine  yield  the  two,  interconvertible  forms  of  the 
compound, 

05H1o>NH , OH  sCflH(  N02)y N:CH'[C h;ch]*2n<o5h1  0  * 

(a- variety,  needles,  m.  p.  124—125°;  (3-form,  leaflets, 
in.  p,  127 — 128°) ,  the  isomerism  of  which  is  not 
explained ,  Dilute  sulphuric  acid  transforms  either 
variety  into  an  unidentified  substance ,  m.  p.  139°,  from 
which  3-amino-2  :  4  :  6- trinitrophenol  is  readily  derived 
by  the  further  action  of  mineral  acid.  When  the 
betaine  is  warmed,  with  aniline,  3-hydroxy-2  :  4  :  6- 
trmitro  diphenyl  amine,  ra.  p.  158—159°,  is  produced, 
presumably  through  the  glutacondi aldehyde  deriv¬ 
ative.  Under  similar  conditions,  p-toluidine  yields 
Ibhydroxy- 2  ;  4  :  Gdrinitrophenyl-pdolylaniine,  m,  p. 
17 6 — 1 7 7  °  [p - fcol u  i  dine  co mpound,  m .  p.  1 9 1 — 1 93°  (de¬ 
comp.  )]t  also  derived  from  the  diethyl  a  inline  compound 
of  p-toluenesulphonylstyphnic  acid  and  p-toluidine. 
3’Chloro~2  ;  4  :  G4rinitrodiphenylamine ,  m.  p.  141— 

1 42c  s,  is  obtained  from  the  hydroxydiphenvlamine, 
p-fcoluenesulphonyl  chloride,  and  diethylaniline  or  by 
the  action  of  hot  2 N- hydrochloric  acid  on  trinitro- 
dipkenyla mmepyri dinimn «p4ol uenesu Iph onate,  m,  p. 
206—208°.  Aminopicric  acid,  diethylaniline,  and 
p-toluenesulphonyl  chloride  afford  Z~chloro-2  : 4  :  6- 
tnnitroamline,  ni,  p.  185—186°. 

2 : 4-Dinitroresorcinol,  m.  p.  147—148°  (the  pre¬ 
paration  from  dinitrosoresorcinol  is  described  in 
detail),  is  converted  by  p-tol uenesu Iphonyl  chloride 
m  diethylaniline  into  the  corresponding  p -toluene- 
sulphomte,  m.  p.  126—127°,  whereas  in  the  presence 
^  pyridine  it  gives  a  mixture  of  Z -hydroxy -2  :  ?-dt- 
h  tfrophe nylpyridi mum  p - lolucnesu Iphona t e ,  m.  p.  134°, 
ai]d  Z-hydroxy-2  :  ? -dinitrophen ylpyridiniumbela ine, 
decomp.  about  325°  after  blackening  at  300°.  The 
betaine  is  converted  by  hydrogen  chloride  in  glacial 
acetic  acid  into  Z-cMoro-2  ;  t-dmilrophenol,  m.  p. 

1 1 2—  1 1 4 ° $  by  p i p eri d i ne  i n to  the  gl u tacon dial d ehyde 
derivative ,  C21H2S07H8  (labile  a-form,  m.  p.  144 — 146° ; 
stable  [S- variety,  m.  p.  171—172°),  by  aniline  into 
dinitro-m- aminophenol,  m.  p.  220 — 222 °,  and  phenyl - 
pyridimum  chloride  {additive  compound  with  mercuric 
chloride,  m.  p.  145°),  and  by  p-anisidine  into  p -anisyl- 


pyridimum  chloride ,  m.  p.  127—129°.  The  p -toluene - 
sulphonyl  derivative  of  2  ;  4 -dinitro  resorcinol  (see 
above)  is  converted  by  boiling  aniline  into  2  ;  hdinitro- 
di-3-kydroxyphenylamine,  m.  p.  124—125°,  which  is 
converted  by  p- toluenesul  phony  1  chloride  into 
2  :  1-dinUro-Z-anilinophenylpyridinium  p -toluenesul* 
phonate ,  _  ^  NHPhfC6H2(N0f)2*N(C5H5)-0-S02'07H7? 
m.  p.  216 — 218°,  and  2  :  ?  - dinitro - 3 - a?iilinop h enyl 
p4oluen.esulphon.ate ,  m,  p,  151°,  in  presence  of 
pyridine  and  diethylaniline,  respectively. 

4 : 6-Dinitroresorcinol  and  p-toluenesulphonyl 
chloride  in  pyridine  afford  4  :  6  »dinitro-3 -hydroxy* 
phenylpyri dinl um betaine,  decomp.  320°,  obtained  by 
Reitzenstein  and  Rothschild  (A.,  1906,  i,  454)  from 
1  :  3-diehloro-4  :  6 -dinitrobenzene  and  hot  pyridine 
(c£.  Zineke  and  Weisspfenning,  A.,  1910,  i,  585) ;  it  is 
converted  by  the  successive  action  of  piperidine  or 
aniline  and  hydrochloric  acid  into  3 -ami no -4  :  6-di- 
nitrophenol.  4  :  Q- Dinitro -Z~hydroxy phenyl  p -toluene- 
sulphonate ,  m,  p.  135°  {diethylaniline  salt,  m,  p.  109— 
110°),  is  obtained  from  the  reactants  in  diethylaniline. 
4  ;  6-Dinitroresorcinol  is  converted  by  p- toluene- 
sulphonyl  chloride  in  absence  of  diethylaniline  into  a 
mixture  of  5  :  & -dichloro-2  ;  4  ;  2f ;  4,f  deiraniirodiphenyl 
ether,  m.  p.  232—234°,  and  1  ;  3-dichloro-4 :  6-di- 
nitrobenzene.  H.  Wren. 

Quinoline  derivatives.  VIII.  Derivatives  of 
^hydroxy^-phenylqumolme.  IX,  4-Thiol-2- 
phenylquinoline  and  2-phenylquinoline“4-sul- 
plionic  acid.  H.  John  [with  E.  Wunsche]. 
X.  4-(2-Phenylquinolyl)aminobenzoic  acids.  H. 
John  (J.  pr.  Ghem.,  1928,  [ii],  119,  43—48,  49—55, 
56— 60).— VIII.  The  following  derivatives  of  2-phenyl  - 
quinoline  are  described  ;  4 -acetoxy-,  m.  p.  70° ; 

4-benzoyloxy-,  m.  p.  90 — 91° ;  4 -ethoxy-,  m.  p.  100— 
102°;  4 -phenoxy-,  m.  p.  252°;  d-m dolyloxy-,  m.  p. 
241—243°;  4-p -nitrophenoxy-,  m.  p.  88—90°; 
4-p -aminophenoxy-,  m.  p.  81°;  4-o -methoxyphenoxy- , 
m.  p.  246°,  and  4  -  m  -  methyl « o  -  i  sopropylpkenoxy  - ,  m.  p. 
252°.  Numerous  salts  of  the  above  have  been 
prepared  but  not  characterised. 

IX.  4-Chloro-2 -phenylquinoline  reacts  with  potass¬ 

ium  hydrosulphide  at  150—160°  to  give  44hioL2~ 
phenyl-quinoline,  m.  p.  175—176°  { pic-rate ,  m,  p.  204°), 
which  when  exposed  to  air  for  some  time  passes  into 
di~{2 -phenyl-4: - quinolyl)  disulphide,  m.  p.  175 — 176° 
(picrate,  m.  p.  197°).  4-Methylthiol-,  m,  p.  64° 
(picrate,  m.  p.  225°),  4 -ethyUhid-,  m.  p.  84*5°  ( picrate , 
in.  p.  192°),  4-iso amylthiob,  m.  p.  170— 171°,  and 
4-allylthioh ,  m.  p.  169°,  -2  -phenylqtnnolines  are 

described.  Di- (2-phe?iyl-4-quinolyt)  sulphide,  obtained 
from  4-thiol-2-phenylqiiinoline  and  4 - ch  1  o ro -2 - pheny  1  - 
quinoline  in  presence  of  alcoholic  potassium  hydroxide, 
has  m.  p.  95°.  Numerous  salts  of  the  above  com¬ 
pounds  are  described. 

4-Chloro  -2  -phenylquinol  ine  reacts  with  sodium 
hydrogen  sulphite  yielding  2  -pkenylquin  ohne-4~ 
sulphonic  acid ,  m.  p.  above  290°  (22  salts  described). 

X.  4-Chloro -2-phenylquinoline  and  anthranilic  acid 
react  in  boiling  amyl  alcohol  to  form  o-(%* -phenyl ~ 
4Dqu  inohjlamino)benzoic  acid,  m.  p.  232 — 236"' 
(decomp.)  (23  salts  described),  which  when  treated 
with  hot  concentrated  sulphuric  acid  gives  small 
amounts  of  alkali-soluble  and  -insoluble  products,  both 


having  m.  p.  above  305°.  m  -  (2 '« Phenyl  A’-  qu  in  olyU 
amino)benzoic  acid ,  m.  p,  273°  (ethyl  ester,  in,  p.  174°; 
23  sails  described},  and  p - ( 2 ' -phenyl-4'- qu i n olylam ino) - 
benzoic  acid,  m.  p.  305°  (ethyl  ester,  m.  p,  92" ;  23  salts 
described),  are  prepared  similarly.  H.  Burton. 

Condensation  of  acetaldehyde  and  paracet- 
aldehyde  with  aniline  in  presence  of  alumina, 
A.  E.  Tschitschibabin  and  M.  P.  Oparina  (J.  Russ. 
Pliys.  Chem.  Soc.,  1927,  59,  1129— 1134),— See  A., 
1927,  1086. 

Doebner  reaction  (preparation  of  a  benzene- 
azoquinoline].  A.  Crbmonini  (Gazzetta,  1028, 
58,  127—1 30).— Beiizylideneaminoazobenzene  when 
heated  with  pyruvic  acid  in  alcohol  gives  a  product 
from  which  is  obtainable,  in  3%  yield,  b-benzeneazo- 
2 -phenylcmchoninic  acid ,  m.  p.  248°  (dccomp.)  (soluble 
hydrochloride ,  2C22H1502N3,2HC1,3H20,  m.  p.  210°}. 
The  main  product  is  a  yellow ,  alkali  -  insolu  ble  substance , 
CmH26ON6,  derived  by  the  elimination  of  water  from 
2  mols.  of  aminoazobenzene,  1  mol.  of  benzaldehyde, 
and  1  mol.  of  pyruvic  acid.  By  a  similar  condensation 
of  4-a-naplithaleneazo-amaphthylamine,  b-x-naphtha- 
lenmzo-2 -phenyl ■  a-na-phthaqu inoline-4-carboxylic  acid, 
m.  p.  238°,  is  obtained  in  0*75%  yield,  whilst 
1  - benzeneaz  o-  (3  -liaph t hylam ine  yields  a  phenylstyryl- 
naphihairiazolei  ?),  C*5H19N3,  ru.  p.  197°. 

E.  W.  Wig nall. 

Manufacture  of  new  polyamino-[  quinoline] 
compounds.  I.  (J.  Faebenin  d. — See  B.,  1928,  347. 


229—230°;  hydrochloride,  m.  p.  above  250°),  are 
prepared  from  the  acid  chloride.  H.  E.  F.  Notton. 

Syntheses  in  the  indole  series.  III.  Theory  of 
anhydronium  base  formation  and  constitution  of 
methosttlphates.  Fluorescence  of  5  :  6-benz-4- 
carboline  and  its  derivatives.  W.  0.  Kermack 
and  R.  H.  Slater  (J.C.S.,  1928,  789—797).— 
5  :  b-Benz-4-carbolineniethosulphate  (+0*5MeOH,  m.  p. 
235°) ,  prepared  from  the  carefully- dried  base  and 
methyl  sulphate  in  dry  benzene,  yields,  on  treatment 
with  alkalis,  4-methyl- 5  :  h-benz-4-ip-carboline,  in.  p. 
205°.  The  constitution  of  this  anhydro-base  is 
established  by  the  fact  that  it  yields  with  methyl 
sulphate  1  :  4 -dimethyls  :  b-benz-4-carbolinium  methyl 
sulphate,  m.  p.  300°,  identical  with  the  salt  prepared 
directly  from  1 -methyl -5  :  6 - benz-4-carboline  and 
methyl  sulphate.  3  :  4 -Dimethyl-5  :  6-be?iz-4-tp-carb- 
oline ,  m.  p.  225°,  from  3 -methyl -5  :  6 - benz-4- carboline 
methosulphate,  in.  p.  270°,  and  alkali,  yields  in  a 
similar  manner  1:3;  4-trimethyl-5  :  b-benz-4-carbolin- 
ium  methyl  sulphate,  m.  p.  292°  (also  prepared  directly 
from  1  :  3 -dim ethyl -5  :  6 -benz-4 -carboline).  I- Methyl- 
5  :  b-benz-4-carboline,  in.  p.  142°,  3 -ethyl-6  :  6-6e?i2-4- 
car  holme  methosulphate,  m.  p.  250°,  and  1  :  3 -dimethyl- 
5  ;  6 - benz-4- carbolinium  methyl  sulphate,  in.  p.  2967 
are  described.  The  fluorescence  of  a  number  of 
carboline  derivatives  is  examined  and  the  influence  of 
substituents  in  various  positions  in  the  ring  is  noted. 

M.  Clark. 


Acridines.  IV.  Preparation  of  hydroxy- 
acridines  and  5-sub stitu ted  acridine  derivatives. 
H.  Jensen  and  F.  Rethwiscji  (J.  Amer.  Chem.  Soc., 
1928,  50,  1144— 1150).— The  new  acridine  synthesis 
(A.,  1927,  575)  lias  been  extended  by  using  halogenated 
phenol  ethers  and  by  substituting  o-aminophenyl 
ketones  for  o-aminobenzaldehyde.  In  this  wa y  are 
prepared  :  3-ethoxyacridine,  in.  p.  99°  (picraie,  in.  p. 
above  250°;  hydrochloride,  decomp.  200°),  hydroHsed 
by  hydriodic  acid  to  3-hydroxy  acridine,  m.  p.  above 
250°;  1-methoxy  acridine,  m.  p.  130— i31':i  (picraie, 
decomp.  250°),  hydrolysed  to  1  -  hydroxy  acridine 
(Matsumura,  A.,  1927,  467),  the  constitution  of  which 
is  thus  confirmed;  5-meihyIacridine,  m.  p.  114° 
(pic-rate,  m.  p.  213—214°)  ;  5-phenyl -3- methyl  - 
acridine ;  l-nitro-5-phcnylacridine,  m.  p.  189 — 190 
(cf.  Mayer  and  Freund,  A.,  1922,  i,  865) ;  3-nitro- 
5-phcnylacridinc ;  3 -met  hylacridine  picraie,  m.  p.  226°, 
and  3  *  elk  oxy  -  5  -phen  yla  cr  idin  e ,  m.  p.  105—107°. 
2-Chloro-5-nitroacctophcnone,  unlike  o-chloroaceto- 
phenone,  readily  forms  with  aniline,  4-niiro-2-aceiyl- 
diphenylamine,  m.  p.  125°,  which,  like  4-nitro-2r- 
a  cctyldiph  en  ylami  n  e ,  m.  p.  152°,  from  o -amino- 
benzaldehyde  and  p-bromonitrobenzenc,  is  converted 
by  sulphuric  and  acetic  acids  into  3 -nit ro-5 -methyl - 
acridine ,  m.  p.  above  300°.  3  :  5-Dimethylacridine 

( picraie ,  m.  p.  225°,  darkening  at  215°),  prepared  by 
the  authors'  method  or  from  acet-p-toluidide,  has 
m,  p.  90°,  the  substance  obtained  in  the  latter  way 
by  Bonna  (A.,  1887,  927)  being  probably  2  :  5-di- 
m  ethyl  acridine.  Acridine-5-earboxylic  acid  (A.,  1926, 
526)  is  not-  esterified  by  sulphuric  acid  or  hydrogen 
chloride  in  ethyl  alcohol;  the  ethyl  ester,  m.  p.  78° 
(picraie,  m.  p.  226°;  hydrochloride ,  m.  p.  above  250°), 
and  methyl  ester,  in.  p.  126*5— 127*5 °  (picraie,  m.  p. 


Intermole cular  condensation  of  acetylmethyl- 
anthranilic  acid  by  means  of  phosphorus  penta- 
chloride  and  formation  of  a  complex  isocyanine 
dye.  I.  M.  Heubron,  S.  L.  Holt,  and  F.  N. 
Kitchen  (J.C.S.,  1928,  934—941 ;  cf.  A.,  1923,  L 
245).— Phosphorus  pentaehloride  (4  mol.)  reacts  on 
heating  with  acetylmethylanthranilie  acid  (1  mol.)  in 
presence  of  acetyl  chloride,  giving  the  acid  chloride  (I) 
of  3-o-carboxypkenylmethylcarbamyl- 1  :  2-dimethyls 
quinolone  (II).  The  free  acid  (II)  has  m.  p.  247"" 
(+1H20,  m.  p.  130—131°)  (methyl  ester,  m.  p.  244°; 
anilide,  m.  p.  115°).  The  ethyl  ester  (III),  m.  p.  245° 
<  +  lHaO,  m.  p.  124°),  is  hydrolysed  by  boiling  con¬ 
centrated  hydrochloric  acid,  giving  1  :  2-dimethyl-4- 
quinolone  and  methylanthnniil ic  acid.  The  acid 
chloride  (I)  reacts  with  concentrated  ammonia,  giving 
4  :  4F- dike  to- 1  :  V  :  2’  -trimethyl -V  :  4'- dihydro- 2(3' % 
q u inolylqu inazoline ,  m.  p.  260°,  and  with  excess  of 
aniline,  giving  4-anilino- 3  -  o  -a?2  i li nopkenylmethylcarb * 
amyl- 1  -meihyl-2-methylene- 1  ;  2 -dihydroquinoline,  m.  p. 
about  165°.  When  acetylmethylanthranilie  acid 
(1  mol.)  is  heated  with  phosphorus  pentaehloride  (1*5 
mols.),  an  acid  chloride  results,  which  is  decomposed 
by  ethyl  alcohol,  giving  4 - ch loro -3 -o-ca rbethoxy phenyl- 
meth ylcarbamyl-2-methylquinol ine  methochloride  (IV), 
m.  p.  209°  (decomp.)  \melho-perch! orate,  m.  p.  224 — 
225°  (decomp.) ;  methiodide,  decomp.  215°;  rnetko- 
picraie ,  dccomp.  168—169°],  hydrolysed  by  boiling  coin 
centrated  hydrochloric  acid  with  formation  of  4-hydr- 
o xy* 2 -m ethyl quinoline  methochloride.  4-Chloro-3-o- 
carbomethoxyphenylmethylcarbamyl  -  2  -  meihylq  u  i noli ne 
methochloride ,  m.  p.  189 — 190°,  yields  a  corresponding 
methiodide ,  m.  p.  214°  (decomp.).  The  ethyl  ester 
(IV)  reacts  with  aniline  in  acetic  acid  solution,  giving 
4-anilino  -  3  -  o  -  carbeth  oxyphenylmelhylcarbamyl  - 1  -meth  ylm 
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2- methylene-l  :  2 -dihydroq uinoline,  in.  p.  101 — 192% 
and  with  piperidine,  giving  the  corresponding 
4 -jriperidinometkylene  base,  m.  p.  260*.  When  an 
alcoholic  solution  of  the  ester  (IV)  is  heated  with 
dilute  ammonia  and  the  resultant  reddish -purple 
solution  is  treated  with  concentrated  potassium 
iodide  solution,  4 I -chloro-2  ;  3f-di-{o -carbethozyphmyl - 
mtlhyUarbamyl)  - 1  :  2  :  1'  -  trimethylmocyamne  iodide, 
m.  p.  203°  (decomp.)  (perchlorate ;  pierate),  is  obtained. 
The  following  are  also  described  :  o-bromomelhyl- 
aeetylanlhraniUc  acid,  m ,  p.  204° ;  G - b ro?no -  3-p  -  bi'orno  - 
o  -  carbethoxyphenylmethylcarbamyl  -1:2-  dimethyl  -  4  - 
qmnolom r  m.  p.  212°  (4~H20,  m.  p.  123°);  4 -chloroS- 
brmno -  3  -p-bromo-o-carbethoxyphenyhnethylcarbamyl  -  2  - 
methrjlquinolim  methochloride,  m.  p.  194°. 

M.  Clark. 

Manufacture  of  barbituric  acid  soporifics. 

l.  6.  Farrenind. — See  B.,  1928,  389. 

Pyrrole  derivatives.  II.  W.  Kuster  and  G* 
Koppenhofer  (Z.  physiol.  Chem.,  1928,  172,  126 — 
137  ;  cf.  A.,  1922,  i,  857). — Condensation  of  4-carbeth- 
oxy-3  :  5-dimefchylpyrrole-2-aldehyde  with  2  :  5-di- 
ketopiperazine  yields  2  :  2-his-(4f-carb ethoxy -3 '  :  5'-<K- 
melhylpyrrylmeihylene)  - 2  :  5 -diketop iperazine,  m.  p. 
268 — 269°,  reel,  which  in  alcoholic  solution  gives  two 
sharp  absorption  bands,  one  about  52 5  mx  and 
a  broader  band  with  centre  about  475  gu,  and 
on  reduction  affords  2  :  %-bis-(4‘ -carbethoxy-S*  : 
methylpyrrylm ethyl) - 2  :  5-dt^e^optpemzme,  colourless, 

m.  p.  122 7 ;  on  heating  with  20%  barium  hydroxide 
the  latter  gives  $-4-carbetkoxy-3  :  %-dimelhyl-2-pyrryl- 
alanine ,  decomp,  about  180—180°.  An  alternative 
method  for  the  synthesis  of  these  substituted  pyrryl- 
amino-acids  is  given.  4-Carbethoxy-3  :  5-dimethyl- 
pyr role-2 -aldehyde  when  heated  with  rhodanine  and 
sodium  acetate  in  acetic  acid  solution  yields  4 -cart- 
ellwxy- 3  :  o-dimelhyl-2 -p yrrylmetkylenerhoda nine,  m.  p. 
253—255°,  which  gives  a plmvylkydrazone,  in.  p.  21% — 
275':  (decomp.),  and  yields  on  heating  with  20% 
barium  hydroxide  or  15%  sodium  hydroxide  solution 
$~4-carbethoxy-3  :  5 -dimelh ylpyrryl - x-thiopyruvic  add , 
decomp.  196°.  With  hydroxylamine  this  acid  gives 
hydrogen  sulphide  and  an  x- oxime,  m.  p.  218°,  which 
on  reduction  gives  the  p .4  -  carbefchoxy-3  :  5-dimethyl- 
pyrrylalanino  described  above.  {S-4-Carbethoxy- 
3  :  5-dimetliylp3’rryha-thiop3rruvio  acid  on  heating  at 
140°  with  ehloroaeeiie  acid  yields  3 - 4 -car be th ox y - 3  :  5- 
dimeth yip yrrylp yruv ic  add,  m.  p.  192°,  Condens¬ 
ation  of  ami  noacetal  with  ethyl  1 -phenyl-2  :  5-di- 
methylpyrrole  -  3  -car  boxy  late  yi  el  d  s  p  -a  mino-xx-b  is- 

3 - carbethoxy - ( 1  -phenyl- 2  :  5 -dimethyl - 4 -  pyrryl)ethane, 

an  p.  246°  (sinters  at  242°).  The  ethyl  pyrrolecarb- 
Qxylate,  when  heated  in  alcoholic  solution  with  dilute 
hydrochloric  acid  and  formaldehyde,  yields  hi s-(4- 
wrbethoxy  - 1  -  phenyl  -  2  :  o-d imetliyl  -  3  -  pymd)metha nes 
Rt.  p.  102°.  A.  Wormall. 

Action  of  cyanogen  bromide  on  tertiary 
imin azoles.  W.  Langenbeck  (J.  pr,  Chem.,  1928, 
fiij,  119,  77 — 80 ) , — When  1  :  4-dimethylglyoxaline  is 
treated  with  ethereal  cyanogen  bromide  there  is 
produced  2-bromo-l  :  4-dimethylglyoxaline 9  b.  p.  89— 
U0°/3  mm.,  m.  p.  51—52°  [. hydrochloride ,  m.  p.  240° 
(decomp.)],  nitrated  to  2-bromo-5-nitro- 1  : 4-di- 
methylglyoxaline  (Pvman  and  TInnrds,  J.C.S.,  1923, 


123,  494),  2 -Bromop ilocarjnne  hydrochloride,  m,  p. 

240°,  [a]l|j  4-81*0°  in  water,  and  2-bromoimpilocarpine 
hydrochloride,  m.  p.  201°,  are  prepared  similarly.  The 
pharmacological  effects  of  2 -bromopilocarpine  are 
given.  H.  Burton, 

Bicyanotriazole.  J.  A.  Fialxov  (J.  Buss.  Phys. 
Chem*  Soc.,  1927,  59,  715— 725).— See  A.,  1927,  1205. 

Porphyrin  syntheses.  XIV.  Synthesis  of 
porphinmonocarboxylie  acids  and  some  of  their 
complex  salts,  H.  Fischer,  H.  Grosselfinger, 
and  G.  Stan glee  (Annalen,  1928,  461,  221—244)*— 
Alkali  degradation  of  chlorophyll  is  known  to  give 
phyllo-  and  pyrro -porphyrin,  i.e.,  two  of  the  eight 
(sixteen,  assuming  tautomerides)  possible  mono- 
carboxylic  acids  of  aetioporphyrin.  The  present 
authors  now  describe  the  synthesis  of  five  of  these 
acids  (or  their  esters).  Particular  attention  is  paid  to 
the  porphyrin  (III)  (R*«Et,  R2-‘[CH2]yCO.H), 
obtained  by  condensing  (2  :  4 -d i methyl-3-car  b oxy- 
ethylpyrrolcnyl)-(2' :  4^dimethyI-3'-efchylpyrryl)mcth- 
ene  (cf.  Fischer  and  Schubert,  A.,  1924,  i,  544)  with 
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(IX.) 

bis-  (2-bromo  -  3-meihyl  -4-  cthylpyr  ryljniethcnc,  using 
glacial  acetic  acid  and  hydrogen  bromide  at  165— 
170°.  Some  setioporphyrin  is  formed  in  this  con¬ 
densation,  owing  to  decomposition  of  the  unsym- 
metrieal  methene  (the  his-methene  gives  no  porphyrin 
under  the  conditions  of  this  condensation,  whilst  the 
unsym metrical  methene  gives  a  basic  and  an  aeidie 
porphyrin).  Pyridine  as  a  condensing  agent  leads  to 
the  formation  of  basic  porphyrins.  By  previous 
introduction  of  a  bromine  atom  into  each  of  the 
2-methyl  groups  in  the  un symmetrical  methene  (ef. 
this  vol.,  76),  followed  by  heating  the  product  with 
the  bis- methene  in  presence  of  succinic  acid,  or,  better 
still,  with  hydrobromic  acid  in  addition,  the  desired 
porphyrin  (III,  as  above)  was  obtained  in  good  yield 
(35%),  unaccompanied  by  setioporphyrin.  The  crude 
porphyrin  was  purified  through  the  methyl  ester,  m.  p. 
216°,  which  was  converted  (1)  by  ferrous  acetate, 
sodium  chloride,  and  acetic  acid  into  the  corresponding 
iron  salt  (a  kmrdn ),  C^H^OgN^CLFe  (also  +1A cOH), 
(2)  by  magnesium  methyl  iodide  into  the  corresponding 
phyllin ,  CMH.0O2N4Mg  (compared  spectrographieally 
with  phyllophyllin),  (3)  by  copper  acetate  and  acetic 
acid  into  the  copper  salt,  C^H4p02N40u,  and  (4)  by 
concentrated  potassium  hydroxide  in  presence  of  a 
little  pyridine  into  the  free  acid  (III,  as  above)  (well, 
defined  hydrochloride ;  copper  salt,  m.  p.  280°).  I  he 


652 


BRITISH  CHEMICAL  ABSTRACTS— A 


properties  of  the  acid  are  compared  in  detail  with 
those  of  phyllo-  and  pyrro -porphyrin. 

Condensation  by  the  succinic  acid  method  of 
(4-methyl-2-bromomethyl-3-ethylpyrryl)(4'-methyl-2'- 
bromom ethyl  -3 '  -  -  carboxyethylpyrrolenyl)methene 
hydrobromide  with  bis- (2 -bromo-4 -methyl-3 -ethyl  - 
pyrryljmethcne  hydrobromide  gave  the  methyl  ester 
of  (I),  m.  p.  263°  (iron  salt,  C34H3802N4C1Fc). 

(2  :  4:-Di7nethyl~3-ethylpyrryl)(2'  :  3' -dimethyl  A -<*- 
carbomethoxyethylpyrrolenyl )  meihene  hydrobromide,  m .  p. 
180°,  was  obtained  from  methyl  haemopyrrolecarb- 
oxylate  and  cryptopyrrolealdehyde  in  presence  of 
hydrogen  bromide  and  methyl  alcohol,  and  on  brom ill¬ 
ation  afforded  (&-methyl-2-bromomdhyl-3-ethylpyrryl)- 
(3'  -  methyl  -  2'-  bromomethyl  -  4#  -  « -  carbomethoxyethyl- 
■ pyrrolenyl)methene  hydrobromide,  decomp.  225°.  The 
latter,  when  condensed  by  the  succinic  acid  method 
with  bis-(2~bromo-4-methyl-3-ethylpyrryl)methene 
hydrobromide,  gave  the  methyl  ester,  in.  p.  207—208°, 
of  (II)  (Ri=*[CH2]2’C02H,  R2=Et),  also  obtained,  but 
with  m.  p.  220°  (iron  salt,  m.  p.  263°,  and  phyllin, 
m.  p.  200°,  of  the  methyl  ester),  by  the  succinic  acid 
m  et  hod  from  bis- (2- bromo-  3  -  methyl -4-e  thyl-  5-pyrryl )  - 
niethene  hydrobromide  and  (4 -methyl-2 -bromometh yl - 
3  -  o)  -  carboxyeth ylpyrryl) (3 ' -  methyl  -  2'  -  bromomethyl  -  4#- 
etkylpyrrolenyl )  rneih  en  e  hydrobromide,  obtained  by 
brom i nation  of  (2  :  ^-dimethyl  A  i^-carboxy ethylpyrryl)- 
(2f  :  3r -dimethyl  A -ethylpyrrolenijl)methene  hydrobrom¬ 
ide,  decomp.  176°,  which  in  turn  resulted  from  the 
condensation  in  methyl-alcoholic  hydrobromic  acid 
of  cryptopyrrolecarboxylic  acid  with  hsemopyrrole- 
aldehyde. 

Condensation  of  (4  -  methyl  -2  -  brom  om  ethyl  -3-«- 
carboxy  ethylpyrryl)  (3 f  -  methyl  -  2'  -  bromomethyl  -  4'  - 
ethyl  pyrrol  enyl)methene  hydrobromide  with  bis-(2- 
1  >rom  o  -  4-  m  ethyl  -  3  -  e  thy  1  -5-  py  rr  vl  )me  the  ne  hydro- 

bromide  gave  the  methyl  ester  of  (II)  (R1= Et,  R2= 
•[CH2]2*C02H) ;  this  methyl  ester,  m.  p.  238°,  depresses 
the  m.  p.  of  the  phyllo-  and  pyrro-porphyrin  esters, 
m.  p.  234°  and  241°,  respectively,  and  gives  an  iron 
salt,  m.  p.  258°. 

Methyl  hoemopyrrolecarboxylatc,  condensed  with 
haemopyrrolealdehvde  in  methyl- alcoholic  hydro- 
bromic  acid,  affords  (2  :  3 -dimethyl  A  oi-carbozyethyl- 
pymjl)(2'  :3f -dimethyl  A -ethylpyrrolenyl)methene  hydro  - 
bromide,  m.  p.  185°,  giving  on  bromination  (Z-methyl-2- 
bromomdhyl  -  4  -  ca  -  carboxy ethylpyrryl)(3'  -  methyl  -  2'  - 
bro  mom  ethyl  A-eth ylpyrroh nyl )  meth  en  e  hyd rob  rom  id e . 
The  latter  undergoes  (succinic  acid)  condensation  with 
bis  -  ( 2  -  brom  o  -  4  -  m  ethyl  -  3  -  eth  yl  pyrryl )  me  t  hene  hyd  ro  - 
bromide  to  give,  ultimately,  the  methyl  ester  of  (III) 

( R,i = •[CH2]2,C02H,  R2=Et)  (iron  salt  of  ester,  m.  p. 
254°). 

The  properties  of  the  various  products  are  com¬ 
pared  with  those  of  various  derivatives  of  phyllo-  and 
pyrro-porphyrin.  E.  E.  Turner. 

Condensation  products  from  acid  amides  and 
aldehydes.  Constitution  of  the  transformation 
products  of  the  benzometoxazones.  E.  Glazer 
and  S.  Frisch  (Arch.  Pharm.,  1928,  266,  103—116).— 
The  investigation  of  nitro- compounds  (Glaser  and 
others,  A.,  1923,  i,  694;  1924,  i,  797;  1926,  60S)  has 
been  extended  as  follows.  By  simply  being  melted 
together  at  about  100°,  wi-nifrobenzaldehyde  and 


salicylamide  yield  m-  nitrophenylbenzomeloxazone , 
C14H10O4N2  (cf.  Titherley,  J.C.S./1907,  91,  1419). 
The  condensation  is  also  smoothly  carried  out  in 
alcoholic  solution  in  presence  of  a  little  hydrochloric 
acid.  The  product  has  m.  p.  220°  (N -acetyl  derivative, 
m.  p.  116°;  1$ -benzoyl  derivative,  m.  p.  173°).  When 
it  is  treated  with  a  cold  solution  of  potassium 
hydroxide  and  acetone,  it  dissolves  and  is  reprecipit¬ 
ated  by  acidifying  as  an  amorphous  form  (m.  p.  115— 
135°)  of  the  “  phenolic  modification,”  which  is  more 
conveniently  obtained,  in  a  crystalline  form  (m.  p. 
175°),  by  use  of  other  solvents,  e.g.,  pyridine.  This 
product  solidifies  again  above  its  m.  p.,  being  re-con¬ 
verted  into  the  true  metoxazone,  m.  p.  220°.  Tither- 
ley’s  hypothesis  that  syn-  and  anta'-forms  of  the 
phenolic  form  exist  is  shown  to  be  unfounded  :  the 
4<  phenolic  ”  form  is  not  a  true  tautomeric  modi¬ 
fication  ;  it  is  strictly  a  dimeride  of  the  formula  ; 


CO 


V9H-C6H4-NG2  Bzo/h 

/N-CH(C6H4-N02)-NH-C0l\yJ 


This  is  very  easily  dissociated,  so  that  the  mol.  wt.  (in 
phenol)  is  intermediate  between  that  of  the  true 
metoxazone  and  that  corresponding  with  the  formula 
given,  and  is  dependent  on  how  long  the  substance 
has  been  heated  in  phenol  solution.  The  O-acetate, 
C30H2209N4,  m.  p.  187—188°  (decomp.),  and  the 
O -benzoate,  C35H24Q9N4,  m.  p.  161°  (decomp.),  show 
similar  behaviour  in  mol.  wt.  determinations.  When 
attempts  arc  made  to  methylate  the  true  metoxazone 
it  is  converted  into  the  phenolic  dimeride.  It  resists 
oxidation  with  chromic  anhydride  in  acetic  acid  but 
is  disrupted  by  the  action  of  bromine  in  glacial  acetic 
acid,  yielding  dibromosalicylamide. 

m-Nitrobenzaldehyde  and  benzamide  condense 
together  in  alcoholic  solution  on  addition  of  a  little 
hydrochloric  acid,  yielding  m -nit robenzyl idenedi benz¬ 
amide,  in.  p.  224°.  The  following  analogues  were 
obtained  in  a  similar  way  :  o-nitrobenzylidenedi benz¬ 
amide,  m.  p.  217—218°;  m-niirobenzylidenediacct- 
arnide,  m.  p.  236—237° ;  o-nitrobenzylidenediacci- 
amide,  m.  p.  231—232°.  From  ethyl  urethane  there 
were  prepared  m-niirobenzylidenedi  urethane. 
N02«CfHpCH(NH«CD2Et)2J  m.  p.  192—193°,  and 
o-?if trobenz ylide nediu retha ne ,  m.  p.  179  7 

W.  A.  Silvester. 

isoOxazole  ^-bases  and  salts.  E.  P.  Kohler 
and  A.  H.  Blatt  (J.  Ainer.  Chem.  Soc.,  1928,  50, 
1217 — 1226). — The  additive  product  of  3:4:  5-tri- 
phenyh^ooxazole  and  methyl  sulphate  is  converted 
by  ferric  chloride  and  hydrochloric  acid  into  3:4:5- 
(riphenyl-2-methyl\sooxazolhiium  ferrichloride,  m.  p. 
162°  (corresponding  pier  ate,  m.  p.  174°).  The  yellow 
bromide  (I)  (decomposed  at  a  low  temperature  into 
tri phenyl* sooxazole  and  methyl  bromide)  of  this  base 
is  formed,  together  with  phenyl  ap-diphenylstyryl 
ketone,  when  2-methyl-3  :  4- diphenyl isooxazolone 
(this  vol.,  430)  is  treated  with  magnesium  phenyl 
bromide  and  the  product  decomposed  with  hydro¬ 
bromic  acid.  It  gives  a  perbromide ,  m.  p.  152°,  which 
is  debrominated  by  acetone  to  a  colourless  bromide 
(II).  The  somew  hat  ill-defined  products  (I)  and  (II), 
which  may  represent  salts  of  isomeric  oxonium  and 
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ammonium  ions,  are  converted  by  alkali  into  an  oily 

li-base,  Cr'IllXFh  V  .  The  alkaline  degradation 

CPh(OH)-NMe  ^  fe 

of  less  highly  substituted  isooxazolinium  salts  (cf. 

Claisen,  A.,  1909,  i,  185;  Mu  mm  and  Munchmeycr, 

A.,  1911,  i,  79)  may  be  explained  by  the  intermediate 

formation  of  similar  products.  With  picric  acid  the 

0-base  forms  the  above  picrate  and  with  sodium 

methoxide  a  methyl  ether,  m.  p.  135°.  In  ethereal 

solution  it  passes  irreversibly  with  loss  of  water  into  a 

substance,  m.  p.  140 — 141°,  tentatively  regarded  as 

CPhBzICPh"NICH2.  This  gives,  by  addition  to  the 

double  linking,  a  picrate ,  m.  p.  184°,  and  a  methyl 

alcohol  additive  product,  m.  p.  104°,  which  are 

isomeric  with  the  picrate  and  methyl  ether  obtained 

from  the  0-base.  It  decomposes  when  kept,  liberating 

formaldehyde,  is  hydrolysed  by  acids  to  dibenzoyl- 

phenylmethane,  and  ozonised  to  equivalent  quantities 

of  benzil  and  benzoic  acid.  With  magnesium  phenyl 

bromide  it  forms  benzyltnphenylvinylamine,  m.  p.  134°, 

which  is  hydrolysed  to  dibenzoylphenylmethane  and 

benzylamine.  H.  E,  F.  Notton. 

Formation  of  thiazole  derivatives  from  thio- 
cyano-amines .  H,  P,  Kaufman n  (Arch.  Pharm., 
1928,  266,  197 — 218).-— The  general  method  of  Kauf- 
mann  and  Oehring  (A.,  1926,  392)  for  the  introduction 
of  the  thiocyano-group  into  aromatic  amines  has 
been  applied  to  compounds  in  which  the  orf/io-position 
to  the  amino -group  is  unsubsfci tuted.  o-Thiocyano- 
amines  result,  which  readily  change  into  the  corre¬ 
sponding  thiazoles.  Ethyl  jp-aminobenzoate,  sodium 
thiocyanate,  and  bromine  react  in  acetic  acid  solution, 
giving  ethyl  4  -  am  ino-3-lh  iocyanobenzoaie,  in.  p.  97 — 
98c,  which  affords  6  is-  (2  -  ami  no  -  5  -  carbethox  yph  enyl ) 
disulphide,  m.  p.  153°,  when  treated  with  alcoholic 
sodium  hydroxide  solution.  The  thiocyanogen  com¬ 
pound  changes  quantitatively  on  keeping  an  acetic 
acid  solution  into  ethyl  l -aminobenzthiazole-5- carboxyl  - 
ate,  ra.  p.  241°.  The  following  compounds  are  ob¬ 
tained  in  a  similar  manner  :  5-chloro-l-aminobenzthi- 
azole,  m. p.  198° ;  5-chloro-2-amino-3  methylbenzthi  azole, 
m.  p.  206°.  p-Toluidine  furnishes  3  :  5-dithiocyano- 
p -toluidine,  m.  p.  123° ;  I -amino-5-methylbenzihiazole, 
m.  p.  136°,  and  l -amino-3- thiocyano - o-methylbenz - 
thiazole ,  in.  p.  225°;  both  of  these  aminobenzthiazoles 
may  be  diazotised  and  coupled  with  R-salt,  giving 
brown  to  reddish-brown  dyes.  2 -A mino- ix-naphtha - 
thiazole,  m.  p.  261°,  is  obtained  from  1 -thiocyano- S- 
naphthvl  amine,  whilst  p-thioeyanoaniline  affords 
2  :  4-d ith ioc yan oa n iline,  m.  p.  107 — 108?,  and  l-amino- 
5-th  iocyanobenzth  iazole,  m.  p.  198°.  Other  com¬ 
pounds  described  are  2-amino-o-thiocyano-p-xylene, 
m.  p.  65°,  bis-(4-amino-2  : 5-dimethylbenzene)  di¬ 
sulphide,  m.  p.  192",  1  -  am  ino-  5  -  th  i  ocyano- 3  :  G -di- 
wethylbenzthiazole,  m.  p,  231°,  and  2 -amino-8-thio- 
cya  no-oi- naph  i  ha  thiazole,  m.  p.  272°.  The  above- 
mentioned  thiazole  derivatives  are  unchanged  by 
sodium  hydroxide  or  lead  tartrate  solutions. 

S.  Coffey. 

Chloro aurat es  of  nucleic  bases.  F.  A.  Hoppe- 
Seyler  and  W.  Schmidt  (Z.  physiol.  Chem.,  1928, 
175,  304 — 309 ) .-—Like  adenine,  guanine  and  hypo- 
xanthine  yield  crystalline  gold  salts,  the  formation  of 
which,  unless  accurate  analytical  data  are  obtained, 


does  not  serve  as  a  means  of  differentiating  adenine 
from  the  other  nucleic  bases.  When  hypoxanthine 
in  warm  dilute  hydrochloric  acid  solution  is  treated 
with  an  excess  of  chloroauric  acid,  a  chloroaurate  (I), 
C5H4ON4,HCl,AuCl3,  m.  p.  240 — 242°  (decomp.),  is 
obtained.  Addition  of  the  chloroauric  acid  to  a  hot 
concentrated  solution  in  hydrochloric  acid  yields  a 
second  chloroaurate,  C5H4ON4,2HC1,AuC13,  m.  p.  259 — 
262°  (decomp.),  which  is  converted  into  (I)  by 
crystallisation  from  dilute  hydrochloric  acid. 
Similarly,  from  guanine  in  hot  concentrated  hydro¬ 
chloric  acid  solution  is  obtained  the  chloroaurate, 
CrH5ON5,2HCl,AuCL,  m.  p.  235—240°  (decomp.), 
which  is  unchanged  by  crystallisation  (cf.  the  almost 
identical  composition  of  the  adenine  salt 
C5H5N 5,2HC1,AuC13,H20).  The  normal  salt  could  not 
be  obtained  pure,  owing,  apparently,  to  its  extreme 
solubility  and  instability.  Xanthine  similarly  yields 
a  very  unstable  salt  which  could  not  be  obtained  pure. 

J.  W.  Baker. 

[Synthesis  of  evodiamine.]  T.  Asahina  and  T. 
Ohta  (Ber.,  1928,  61,  [B],  869;  cf.  this  vol.,  432).— 
Ar-Methylisatoic  anhydride  has  been  described 
previously  by  Houben  (A.,  1909,  i,  921). 

if 

Wren 

Manufacture  of  soluble  salts  of  ergotoxine. 
Wellcome  Foundation  etc.— See  B.,  1928,  348. 

Spontaneous  resolution  of  externally  com¬ 
pensated  mixtures,  L.  Anderson  and  D.  W.  Hill 
(J.C.S.,  1928,  993— 997).— Fractional  crystallisation  of 
atropine  sulphate  from  absolute  alcohol  gives  a 
product  which  may  contain  up  to  75%  excess  of 
Thyoscyamine  sulphate.  The  partial  resolution  is  not 
brought  about  in  aqueous  alcohol  or  in  methyl 
alcohol-ethyl  acetate  mixtures.  The  phenomenon  is 
ascribed  to  inoculation  of  the  solution  by  dust- 
particles  from  the  laboratory  atmosphere. 

M.  Clark. 

Harmine  from  a  South  American  liane,  O. 
Wolfes  and  K.  Rumpf  (Arch.  Pharm.,  1928,  266, 
188 — 189). — This  paper  confirms  and  amplifies  the 
independent  work  of  Eiger  (this  vol.,  311).  The 
harmine  isolated  was  identified  by  its  properties, 
composition,  and  by  conversion  into  harmol,  m.  p. 
322°.  The  plant  from  which  it  was  isolated  appears 
to  belong  to  the  Malpighiacece .  Villalba’s  results 
(A.,  1925,  i,  828)  are  not  confirmed. 

W.  A.  Silvester. 

Constitution  of  thebenine.  J.  M.  Gulland  and 
C.  J.  VlRDEN  (J.C.S.,  1928,  921 — 934). — 14-Hydroxy  - 
codeine  is  unaffected  by  boiling  hydrochloric  acid 
(d  1*07,  the  strength  used  in  preparation  of  thebenine). 
Prolonged  heating  with  acetic  anhydride  yields  no 
triaeetylthebenine,  but  gives  a  mixture  of  two  bases , 
one  crystalline,  m.  p.  304°,  and  the  other  amorphous. 
In  consideration  of  these  facts,  Schopf’s  theory  of  the 
formation  of  thebenine  from  codeinone  (A.,  1927,  472) 
appears  to  be  improbable. 

The  positions  of  the  methoxyl  and  hydroxyl  groups 
of  thebenine  (I)  have  been  determined  by  Pschorr 
(A.,  1910,  i,  423),  but  the  evidence  for  placing  the 
side-chain,  in  position  5  is  inconclusive.  Conclusive 
evidence  is  now  brought  forward.  3:4:  8-Tri- 
methoxy-5-vinvlphenanthrene  (II),  obtained  by  the 
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complete  alkylation  and  exhaustive  m ethylation  of 

thebenine,  is  converted  by 
MeOri  N  permanganate  into  3:4:  8-tri- 

1  methoxyphenanthrene-5-carb- 
]  ]  oxylic  acid  (III),  m.  p.  236— 

\  J  237°  {lit.  224—226°),  and  5- 

XV  aldeliydo-3  :  4  :  8-trimethoxy- 

j  \^t  phen  an  throne  (IV),  m.  p.  151° 

[ semicar bazone ,  m.  p.  243— 
246°  (decomp.)],  termed  by  Pschorr  oxymetheb- 
enol.”  The  methyl  ester,  m.  p.  149—151°,  of 

the  acid  (III)  readily  yields  the  corresponding 
hy dr  azide,  m.  p.  177°,  converted  by  the  action  of 
nitrous  acid  into  the  azide,  which  decomposes  at  65° 
on  slow  heating  (it  explodes  at  80°  if  suddenly  heated) 
giving  the  lactone  (V),  m.  p.  246—247°,  of  4-hydroxy - 
3  :  8 -dimethoxypheyianthre  ne  -  5  -  carboxylic  acid. 

The  aldehyde  (IV)  yields  an  oxime  (+ JC6flG), 
softening  at  140 — 142°,  m.  p.  153°  {sodium  salt), 
which  gives,  on  dehydration  by  boiling  with  acetic 
anhydride  and  sodium  acetate,  3:4:  8-trimcthoxy-S- 
cyanophenanthrem  (VI),  in.  p.  145—146°,  and  3  :  8-di- 
methoxy theben i d ine,  in.  p.  229—230°.  The  nitrile 
(VI)  is  converted,  either  by  boiling  with  a  mixture  of 
hydrochloric  and  acetic  acids  or  by  hydrolysis  of  the 
corresponding  imino -ester  hydrochloride,  into  the 
lactone  (V).  Demethylation  of  the  last-named  com¬ 
pound  gives  the  lactone  of  3:4:  8 - 1 r i hydroxyph en- 
anth rcne-5-carboxylic  acid ,  decomp,  from  305°.  The 
preparation  of  3:4:5:  8-tctramcihoxyphcnan  throne 
for  comparison  with  a  synthetic  product  of  known 
constitution  thus  proves  to  be  impracticable.  Cata¬ 
lytic  reduction  of  (II),  however,  gives  3:4:  8-tri- 
methoxy-o-ethylphenanthrem,  m.  p.  1 12—113°,  identical 
with  a  specimen  prepared  from  2-nitroveratraldehyde 
and  6-methoxy-3-cthylphcnylacetic  acid.  The  side- 
chain  is  therefore  in  position  5  and  thebenine  has 
the  constitution  (I).  p-Ethyla  msole  is  converted  by 
Adams  and  Levine's  method  (cf.  A.,  1924,  i,  860)  into 
i\-?nethoxy-Z-ethylbenzaldehyde,  b.  p.  261—262°  (sewri- 
mrhazom ,  m.  p.  220—227°),  which  reacts  with 
hippurie  acid,  sodium  acetate,  and  acetic  anhydride, 
giving  Q-Jceto-2-phenyl  -  4  -  (6'-  methoxy  -  3'- ethylhenzyl  - 
idem)- 4 :  o -dikydro-oxazole,  m.  p.  159°.  This  azlactone 
is  converted  by  long  boiling  with  sodium  hydroxide 
solution  into  b-methoxy-3-eihylphenyl pyruvic  acid  (VII), 
m.  p.  185°,  which  reacts  with  o-phenylenediaminc, 
giving  3diydrozy-2~{bf -methoxy -3f-ethylbcnzyl)quin- 
oxaline ,  m,  p.  184—185°.  The  sodium  salt  (-r4H20), 
m.  p.  184°,  of  the  acid  (VII)  is  oxidised  by  hydrogen 
peroxide,  giving,  on  acidification,  b-methoxy-2-ethyl- 
phenylacetic  acid ,  m.  p.  68—69°  {sodium  salt),  which 
condenses  with  2-nitroveratraldchydc  at  100"'  in 
presence  of  acetic  anhydride,  giving  a  mixture  of 
tran$-ot-{& -inethomj-Z' -ethylphenyl)-2-niiro-3  :  4 -dimeih  - 
oxy cinnamic  acid  (VIII),  m.  p.  193—194°  (ammonium 
salt),  and  trans- 2 -wtfro-3  :  A-dimethoxy  cinnamic  acid , 
in.  p.  229°.  Reduction  of  (VIII)  gives  trans-a-(6'- 
m ethoxy -3’ -ethylph enyl )  -  2  -  amino-3  :  4  - dimethoxycinn  - 
amic  acid ,  m.  p.  151 — -152°,  and  an  aqueous  methyl- 
alcoholic  solution  of  the  diazonium  sulphate  of  this 
acid  yields,  on  boiling  or  on  addition  of  copper  powder, 
3:4:  84r  imetk  oxy-5-eth  ylph  ena  n  th  ren  e-9  -  carboxyl  ic 
acid ,  m.  p.  207°.  Elimination  of  the  carboxyl  group 
then  gives  3:4:  S-trimethoxy-5-etliylphenanthrene, 


identical  with  that  prepared  from.  (II).  The  following 
are  described  :  dimcthylmetliebenino  methosulphate, 
m.  p.  283—285°  (lit.  268— 270°) ;  2-amino-3  :  4-di- 
methoxycinnamic  acid,  in.  p.  173—178°  (decomp.) 
[hydrochloride ;  acetyl  derivative,  m.  p.  253°  (decomp.)] ; 
7  :  8-dimethoxycarbosiyril,  m .  p.  166 — *168°;  the  lactone, 
ni.  p.  165°,  of  8-hydroxy~3  :  4~dimethoxy-5-ethylphen- 
authrene-d -carboxylic  acid  (?),  m.  p.  155—157°. 

M.  Clark. 

Purification  of  brucine.  F.  Saunders  (J. 
Amer.  Chem,  Soc.,  1928,  50,  1231). — Pure  brucine  is 
conveniently  obtained  by  slow  crystallisation  from  a 
solution  of  the  hydrochloride  in  20%  alcohol  rendered 
alkaline  with  ammonia.  H.  E.  F.  Notton. 

Organic  compounds  of  arsenic.  XI.  Action 
of  thionyl  chloride  on  primary  and  secondary 
arsinic  acids.  W.  Steinkoff  and  S.  Schmidt  (Ber., 
1928,  61,  [. B ],  67 5 — 67 8 ) . — Phenylarsinic  acid  reacts 
vigorously  with  thionyl  chloride,  giving  about  half 
the  expected  quantity  of  phenyldichloroarsine, 
AsPhO(OH)2  +  2SOCL  =  AsPhCl2  +  S02C12  +  S02+ 

H20 ;  chlorobenzene  and  arsenic  trichloride  arc 
sim  ui  t  aneously  prod  u  ced ,  AsPh  0(0H)o -f- 2SOC1* = 
PhCl + AsC13+  2SG2+ H2G.  With  1-anthraquinonyl- 
arsinie  acid  only  the  second  type  of  change  is  realised, 
the  product  being  1  -chloroanthraquinone.  1  -Anthra* 
quinonyldichlor oar sine,  m.  p.  237°,  is  prepared  by 
reduction  of  the  acid  in  the  usual  manner.  Diphenyl- 
arsinic  acid  and  thionyl  chloride  afford  diphenyl- 
arsenic  trichloride,  m,  p.  191°.  Dichloroarsinoacetic 
acid ,  C02H*CHo*AsC1a,  m.  p.  123—125°,  is  obtained  by 
simultaneous  reduction  and  chlorination  from  phos¬ 
phorus  trichloride  and  arsinoacetic  acid .  Tlio 
corresponding  methyl  ester,  b.  p.  78°/5  mm.,  is 
described  (cf.  Gibson  and  Johnson,  this  voh,  311). 

H.  Wren. 

Organic  compounds  of  arsenic.  XII.  Action 
of  acid  chlorides  on  diphenylarsine.  W.  Stein- 
kopf,  I.  S  chub  art,  and  8.  Schmidt  (Ber.,  1928,  61, 
[B],  678—682;  cf.  Job  and  Reich,  A.,  1923,  i,  873).— 
Diphenylarsine  reacts  vigorously  with  acetyl  chloride 
in  an  atmosphere  of  carbon  dioxide,  giving  diphenyl- 
acetylarsine,  b.  p.  167 — 168°,  decomposed  by  oxygen 
in  presence  of  water  into  diphenyl  Arsinic  and  acetic 
acids.  Under  similar  conditions,  chloro-  and  broino- 
a cetyl  chloride  yield ,  respectively,  diphenylchloro- 
arsine  and  d  iphenylbromoarsine.  Carbonyl  chlor¬ 
ide,  probably  by  elimination  of  carbon  monoxide 
from  the  intermediate  compound,  AsPh2*COCl,  affords 
diplienylchloroarsine,  which  also  results  when 
phosphorus  trichloride  is  used.  Benzoyl  chloride  and 
diphenylarsine  evolve  hydrogen  chloride  and  give 
diphenylarsinic  acid.  Diphenylarsine  and  benzene- 
sulphonyl  chloride  afford  diplienylchloroarsine,  di¬ 
phenyl  sulphide,  and  a  compound,  m.  p.  106 — 108 
to  a  turbid  liquid,  which  becomes  clear  at  109°;  since 
the  compound  is  obtained  more  simply  and  in  better 
yield  from  diphenylarsinic  acid  and  ben z enesu lph on y  1 
chloride,  it  is  regarded  as  the  mixed  anhydride , 
As Ph2 0 ■  OS  02Ph .  Phenyldichloroarsine  and  cliloro- 
sulphonic  acid  afford  bcnzenesulphonyl  chloride, 
whereas  diphenylchloroarsine  with  the  same  reagent 
yields  bcnzenesulphonyl  chloride  and  the  compounds 
AsPh20{OH),HCl  and  2AsPh20(0H),HCl.  JjTuoro- 
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sulphonic  acid  and  diphenylchloroarsine  yield  benzene - 
sulphonyl  fluoride  and  the  sulphate, 
2AsPh26(0Ii),H2S04,  m.  p.  117°,  more  conveniently 
prepared  from  diphenylarsinic  acid  and  50%  sulphuric 
acid ,  The  following  esters  arc  incidentally  described  : 
diisoarnyl  phenylarsinite,  b.  p.  173— 17 6°/ 11  mm. ; 
iso  amyl  diphenylarsiniie ,  b.  p.  188— 189°/ 11  mm. ; 
iso  amyl  diphenylthioar senile,  b.  p.  215 — 220°/l  1  mm, ; 
ally l  diphenylarsiniie ,  b.  p.  280-5 — 281*5°/11  mm. 

H.  Wren. 

Synthesis  of  4-amino-3-hydroxyphenylarsinic 
acid.  I.  E.  BaijABan  (J.C.S.,  1928,  809 — 813). — 
The  mixture  of  4  nitre-  and  6-nitro-chloroacetanilides 
obtained  (cf.  Mayes  and  Turner,  this  vol.,  513)  by 
nitration  of  «i-chloroacetanilide  yields,  on  hydrolysis 
with  25%  sulphuric  acid,  the  corresponding  eh  loro  - 
nitroanilines,  readily  separable  by  means  of  their 
difference  in  basicity.  3-Chloro-4-nitroaniline  under¬ 
goes  the  Bart-Schmidt  reaction,  giving  a  45%  yield 
of  3 -chloroA-nitrophenylars inic  acid ,  decomp.  200° 
{barium,  calcium,  and  magnesium  salts).  This  acid  is 
converted  on  boiling  with  25%  aqueous  sodium 
hydroxide  into  4-n itro- 3 -hydroxyphenylarsinic  acid 
{magnesium  and  barium  salts),  reduced  by  dextrose  to 
4-amino-3-hydroxyphcnylarsinic  acid  (I)  j  acetyl  deriv¬ 
ative  (II)  {magnesium  and  sodium  salts)].  The 
following  were  also  prepared  :  2-nitro-4-acetamido-3- 
hydroxyphenylarsinic  acid  {calcium,  magnesium,  and 
barium  salts) ;  2-nitro-4-araino-3-hydroxyphenyl- 
arsinic  acid  {monohydrate ;  magnesium  salt) ;  2-amino- 
4-acetamido-3-hydroxyphenylarsinic  acid  (diazo-oxide ; 
calcium  and  magnesium  salts),  and  2  ;  4-diaceta?nido-3 * 
hydroxyphenylarsinic  acid ,  When  3 -chlorodo-nitro- 
phenylarsinic  acid ,  m.  p.  250°  (magnesium  salt), 
prepared  from  3-chloro-G-nitroanilmc,  is  treated  with 
alkali  it  undergoes  dearsenication,  giving  2^-nitro- 
phenol.  Reduction  of  the  acid  with  ferrous  sulphate 
gives  3-chloro-6-aminophenylarsinic  acid  [calcium  and 
barium  salts ;  acetyl  derivative  (III)  (magnesium  salt)], 
which  is  converted,  on  heating  with  ehloroacetamide 
on  the  water-bath,  into  6-glyci neamide-3-chlorophenyl - 
arsinic  acid  (IV),  m.  p.  195°  (decomp.)  (magnesium  and 
calcium  salts).  The  following  are  described  :  4 -amino- 
4f -acetamido-3  :  3* -dihydroxyarsenobenzene,  3  :  4:' -di¬ 
amine  -4:3"-  dihydroxyarsenobenzene ,  4  :  4 '-diacet- 

amido- 3  :  -dihydroxyarsenobenzene,  and  3  :  4* -diacet- 
amidoA  :  3 dihydroxyarsenobenzene .  The  trypanocidal 
action  on  infected  mice  of  these  compounds,  of 
4  :  4'-diamino-3  :  3'~dihydroxyarsenobenzene,  and  of 
compounds  (I),  (II),  (III),  and  (IV)  is  described. 

M.  Clark. 

Triphenylstibine  sulphide.  0.  Magi ds on  [with 
B.  Susskind]  (Trans,  sci.  chem.-pliarm.  inst.,  Moscow, 
1923,  6,  21 — 28;  Chem.  Zentr.,  1927,  ii,  2542).— Good 
yields  of  triphenylstibine  sulphide  are  obtained  by  a 
modification  of  Michaelis  and  Reese's  method,  the 
time  of  reaction  being  shortened,  and  half  the 
usual  quantity  of  sodium  employed. 

"  A.  A.  Eld  ridge. 

Organic  selenium  compounds  ;  derivatives  of 
aromatic  seleno -ethers.  D.  G.  Foster  and  S.  F. 
Brown  (J.  Amer.  Chem.  Soc.,  1928,  50,  1182—1188). 
— Fuming  nitric  acid  does  not  nitrate  the  ethers  of 
selenophenol  but  converts  them  into  selenoxide 
nitrates  which  are  ionogenic  in  aqueous  solution. 


The  selenoxides,  liberated  by  sodium  carbonate,  yield, 
with  concentrated  hydrochloric  acid,  dialkylselenodi- 
chlo rides.  These  are  also  formed  from  the  dialkyl 
selenides,  (a)  by  oxidising  them  with  aqueous  per¬ 
manganate  and  saturating  the  solution  with  hydrogen 
chloride,  (6)  by  treatment  with  chlorine  in  ether. 
The  following  arc  described :  phenylmethylselenoxide 
■ nitrate ,  m.  p.  97°;  phenylmethylselmodichloride,  m,  p. 
122°  (decomp.) ;  phenyl  ethyl  selenide,  b.  p.  214—216° 
(dichloride,  m .  p.  64 — 65°) ;  oily  phenylethylselenox ide 
nitrate ;  phenyl  iso  amyl  selenide ,  b.  p.  105°/3  mm. 
(i dichloride ,  m.  p.  80°);  oily  phenyVisoamylselenoxide 
nitrate ,  which  is  converted  hy  sodium  carbonate 
followed  by  hydrochloric  acid  into  benzeneseleninic 
acid;  d iphenylsdenoxide  nitrate,  m.  p.  97°,  and  di- 
phcnylselenodichloride,  m.  p.  142°  (decomp.)  (cf. 
Krafft  and  Vorster,  A.,  1894,  i,  88). 

H.  E.  F.  Notton. 

Position  occupied  by  acetatomercuric  (Hg*OAc) 
groups  in  anilines  having  in  the  nucleus  a  halogen 
group  or  a  hydrocarbon  residue.  II.  L. 
Vecchiotti  (Gazzetta,  1928,  58,  181—190;  cf.  A., 
1927,  1098). — The  action  of  mercuric  acetate  on 
m-bromoaniline  in  alcohol  yields  4-acetatomercur 
bromoaniline,  m.  p.  181  (acetyl  derivative,  m.  p. 
215°) ;  the  corresponding  hydroxymercuri- compound 
has  in.  p.  170°,  the  bromidome rcuri -compound,  m.  p. 
215°,  and  mercury  di-o-b romo-p-am inophenyl ,  m.  p. 
185°.  The  constitution  of  the  acetato- compound  is 
determined  by  treating  it  with  bromine  in  acetic  acid, 
when  3  :  4-dibromoacetanilide,  m.  p.  158°,  hydrolysed 
to  3  :  4-dibromoaniline,  is  obtained.  With  excess  of 
mercuric  acetate  in  aqueous  solution,  2  :  4  :  64 ri- 
acetatomercuri-3-bromoaniline,  m.  p.  229°  (acetyl 
derivative,  m.  p,  240° ,  decomp.),  is  obtained,  which 
with  bromine  in  acetic  acid  yields  2:3:4:  Q-tetra- 
bromoacetanilide,  m.  p.  128°,  hydrolysed  to  2  :  3  :  4  :  6- 
tetrabromoaniline.  E.  W.  Wignall. 

Mercuration  of  naphthalene  derivatives.  J. 
Ivrynski  (Roez.  Chem.,  1928,  8,  71 — 87). — The 
following  compounds  in  which  mercury  is  substituted 
in  the  nucleus  were  prepared  by  the  action  of  a  salt 
of  mercury  on  the  appropriate  naphthalene  derivative  : 
2  : 4-diacetomercuri-a-naphthol,  G10H5(Hg*OAc)2*OH, 
m.  p.  140°,  readily  changing  into  2-mercuriA-aceto- 
mercuriA  :  2-naphthaquinone,  l-acetomercuri~$-naph- 
thol ,  m.  p.  168 — 170°,  yielding  on  hydrolysis  I -mer¬ 
curial  :  2-naphthaquinone,  acetmner curie  4-nitro-a- 
naphtholate,  2-acetomercuriA-niiro-(x-naphthol;  in.  p. 
142°,  yielding  on  iodination  2-iodoA-niiro-r-naphthoi, 
in,  p.  115°  (decomp.),  4-acetomercurU2-nitro-'x- 
naphthol,  m.  p.  185°  (decoin p.),  l-acetomercuri-2- 
ethoxy naphthalene,  m.  p.  103—104°,  l-acetomercuri-2- 
b  romonaphthale  ne ,  m.  p.  128—130°,  N-mercuri-’x- 
naphtkyiamine,  C10H7\Ndlg,  m.  p.  203°  (decomp.), 

1  :  V -diacetomercuri-2  :  2r-di naphthylamme,  m.  p.  198 A 
and  the  corresponding  1  :  F-4i-iWo-derivativc,  in.  p. 
105—166°  ( decomp.  j.  Mercuration  of  naphthols, 

nitronaphthols,  naphthyl  ethers,  and  amines  proceeds 
more  readily  than  that  of  chloronaphthalenes.  The 
mercury  always  occupies  the  ortho -  and  para-positions, 
never  the  meto-position ;  in  this  way  mercury 
behaves  as  a  halogen.  The  tenacity  with  which 
mercury  is  retained  by  the  nucleus  depends  on  other 
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substituents  already  present ;  thus  the  nitro-group 
produces  a  stabilising  influence  as  compared  with  the 
hydroxy-group*  R.  Truszkowski. 

Salt  formation  ol  chromium  pentaphenyl 
hydroxide,  CrPh&'OH.  F.  Hein  [with  0. 
SCHWARTZKOPFF,  K.  HoYBR,  H.  KlaK,  W.  EiSSNEB, 
and  W.  Olauss]  (Ber.,  1028,  61  [B%  730—753},— 
The  production  of  salts  from  chromium  pentaphenyl 
hydroxide  lias  been  examined  with  numerous  acids 
and  phenols,  whereby  in  part  chromium  pentaphenyl 
and  in  part  chromium  tetraphenyl  salts  are  obtained. 
The  strength  of  the  acid  lias  some  influence  on  the 
production  of  the  penta-  or  tetra-phenyl  salts,  but 
is  certainly  not  the  sole  decisive  factor.  The  fate  of 
the  phenyl  group,  if  eliminated,  has  not  been  ascer¬ 
tained.  Chromium  pentaphenyl  hydrogen  carbonate , 
CrPh &HC03i3H20 ,  m.  p.  120°  (also  di-  and  mono- 
hydrate),  is  prepared  by  saturating  a  methyl-alcoholic 
solution  of  the  base  with  carbon  dioxide.  With  acetic 
acid  in  water  or  chloroform  the  hydroxide  affords 
chromium  pentaphenyl  acetate  tetrahydrate ,  m.  p.  118° 
(also  dihydrate) ;  an  acid  acetate,  CrPh5*OAc,AcOH, 
m>  p,  108 — 110°,  and  a  basic  salt,  m,  p.  51 — 53°  after 
softening  at  45°,  are  also  described,  Monochloro- 
acetic  acid  yields  a  chromium  pentaphenyl  salt  (tri- 
hydrate,  m.  p,  103°,  and  anhydrous),  whereas  dibromo- 
ma Ionic  acid  smoothly  yields  chromium  tetraphenyl 
hydrogen  dibromomalonate,  m.  p,  88*5°.  Chromium 
tetraphenyl  hydrogen  oxanilate ,  m.  p.  141°,  acid  r-cc- 
chlorophe nylacekzte ,  m.  p.  118°,  and  acid  a-bromo- 
cinnamate,  m>  p.  127°,  are  described.  Equivalent 
amounts  of  the  pentaphenyl  hydroxide  and  benzoic 
acid  in  chloroform  afford  chromium  tetraphenyl 
benzoate  trihydrate,  in.  p.  99°,  whilst  with  excess  of 
acid  the  corresponding  acid  benzoate  dihydrate,  m,  p. 
84°,  is  obtained.  Anthranilic  acid,  on  the  other  hand, 
affords  chromium  pentaphenyl  acid  anthranilate ,  m,  p, 
141—142°.  From  p-  and  m-amlnobenzoic  acid  the 
salts  3NHs‘C6H4*C0g*CrPh4,2XH2*C6H4*C02H,  in*  p> 
141°,  and  2KH^C6H4*C0yQ«i4,WHyC6HpC02H3 
m.  p.  130°,  are  derived.  Ar*Phcnylanthranilic  acid 
differs  from  the  parent  acid  in  giving  the  chromium 
tetraphenyl  salt, 

2NHPh-CQH4*C02-CrPh4,NHPlrCfHpC02H>  m.  p. 
105°.  Chromium  tetraphenyl  o-chlorobenzoate,  m.  p, 
107°  after  blackening  at  104°,  the  m-bromobenzoate, 
2CeH4Br •C0as*CrPh4,C6H4Br*C02H ,  m  ,p.97  %  chromium 
tetraphenyl  m-niirobenzoate ,  ra,  p.  90°,  and  the 
corresponding  acid  3 :  o-dimirobenzoate,  blackening 
above  149  %  are  described.  Chromium  tetraphenyl  acid 
5-nilrosalicylaie  has  m.  p.  1 32°.  Chromium  penta¬ 
phenyl  sulphate  tetrahydrate  (also  anhydrous,  m.  p. 
130°,  and  4 3COMe23  m.  p.  143—144°)  is  prepared 
from  the  reactants  in  alcoholic  solution.  On  the  other 
hand,  sulphonic  acids  give  chromium  tetraphenyl  salts 
of  which  the  .1  :  2  :  3  :  4-4eirahydronaphthalene-2-sul- 
phonate,  m,  p.  131°  (decomp.),  and  the  azobenzeue-p- 
sulphonaie  monohydrate,  in.  p.  167°  (decomp,),  arc 
described.  Chromium  tetraphenyl  sulphanilate,  m.  p. 
90°,  and  the  compound  CfrPh4CI,G-5CHCl3J  m.  p.  118°, 
are  described  incidentally. 

Phenol  in  absolute-  alcoholic  solution  gives  the 
compound  CrPh^OPh.PhOH,  in.  p.  127°,  whereas  in 
aqueous  alcohol  abnormal  salt  formation  occurs  with 


production  of  the  substance  CrPb4*OPhjPhOHJ  m,  p. 
143%  identical  with  the  product  of  the  action  of  an 
excess  of  phenol  on  chromium  tetraphenyl  hydroxide. 
w-Chlorophenol  and  chromium  pentaphenyl  hydroxide 
in  absolute  alcohol  afford  the  compound 
C6H4Cl*0*CrPh §J C6H4CPOH »  m .  p,  112-5— 113%  which 
when  crystallised  from  a  mixture  of  alcohol  a-nd  acetone 
or  submitted  to  protracted  washing  with  ether  gives 
the  tetraphenyl  derivative, 

CeH4Cl*0*CrPh4,Cr>H4CbOH3  m.  p.  129*5—131%  thus 
illustrating  the  influence  of  the  solvent  on  the  course 
of  the  change,  p-Cyanophenol  and  m-nitrophenol 
give  the  chromium  pentaphenyl  salts, 
2dSr«CGH4‘O^CrPhs,CN*CsH4,OH,  m.  p.  1235%  and 
N 02*C6H4*  0*CrPh  5,N 02'C6H4#0H,  m.  p<  86°,  whereas 
all  the  other  phenols  investigated  afford  chromium 
tetraphenyl  derivatives.  From  o-  and  p- nitroplienol 
the  compounds  N02*C6H4*0CrPh4,  m.  p.  130%  and 
N02*CcHpO«CrPh4?NOyC6H4»OH,  to.  p.  134%  are 
obtained,  whereas  p-bromophenol  affords  the  salt 
C0H4Br*O*CrPh4?C{jH4Br*OHJ  m.  p,  121%  Pyro- 
catechol,  resorcinol,  and  quinol  afford  sparingly 
soluble,  well-crystallised  salts, 
0H*CeH4"O*CrPh4,C6H4(OH)2,  m.  p.  153*5%  ISO— 
181%  and  206°  (decomp.)  after  softening,  respectively. 
3-Nitropyrocatechol  and  2-nitroquinol  gi  ve  compounds, 
0H*CGH3(N02)*0“CrPh4,  in.  p.  157°  and  decomp.  175°, 
whereas  2-nitroresorcinol  yields  the  substance 
N02-C6H3(0-CrPh2)2,2N02-C6H3(OH)2,  m.  p.  162*5° 
(decomp.).  Chromium  tetraphenyl  o - nitro -p - tolylox i d e 
has  m.  p,  135°.  2  :  6  -  Dinitrophenol  affords  the  normal 

salt,  m.  p.  .160°  (violent  explosion),  whereas  dibromo- 
quinol  yields  the  compound 

C6H2Br2(0*CrPh4)2,C6H2Br2(OH)E?  m.  p.  184-485% 
2:4:  6  -Tribromophenol  and  picrolonic  acid  give  the 
substances  C6H2Br3*0*CrPh4,  rnu  p.  153%  and 
C34H2705N4Ur,  m.  p.  176°. 

The  chloroform  layer  obtained  during  the  prepar¬ 
ation  of  chromium  pentaphenyl  hydroxide  is  repeatedly 
shaken  with  water,  dried  over  potassium  carbonate, 
and  evaporated  over  paraffin  in  a  vacuum.  The 
residue  is  treated  with  ether  and  extracted  with 
alcohol.  After  removal  of  ionic  halogen  by  silver 
hydroxide,  stable  alcoholic  solutions  remain  which 
are  used  in  the  preparation  of  the  following  salts  : 
d ib romogallales ,  (0H)3C6Br*C02,CrPh5  and 
(0H)s06Br00o*CrPh4,  and  the  compound 
[(CNS)4Cr(NH3)2]CrPh8,Et20.  H.  Wren. 

Synthesis  of  dipeptide  anhydrides  containing 
arginine.  M.  Bergman  n  and  H,  Koster  (Z. 
physiol.  Chem.,  1928,  173,  259—267;  cf.  A,,  1927, 
755) . — d-Phenylakmyl-d-arg i nine  anhydride  has  been 
prepared  from  the  salicylaldehyde  compound  of 
rf  -  phe  nyla la  nyh  d  -ar  g  i  ni  ne  and  also  by  the  action  of 
methyl-alcoholic  ammonia  on  the  ester  hydrochloride 
of  the  dipeptide,  as  the  hydrochloride,  rn.  p.  261—262' , 
sulphate ,  in.  p.  270'%  and 'pier ate,  m,  p,  246°,  d-Phenyl- 
alanvl-d-argininc  anhydride  is  readily  hydrolysed  by 
alkalis  and  in  aqueous  solution  it  undergoes  *4  auto* 
hydrolysis  due  to  the  alkalinity  of  its  guanidine 
group ;  the  hydrolysis  can  be  prevented  by  the 
addition  of  1  raoL  of  hydrochloric  acid.  Free  arginine 
has  a  similar  hydrolytic  action  on.  aqueous  solutions 
of  glycine  anhydride.  The  possible  influence-  of  the 
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arginine  present  in  proteins  containing  diketopiper- 
azine  structures  on  the  hydrolysis  of  these  proteins  in 
aqueous  solution  is  discussed.  Inactive  phenylalanyb 
arginine  anhydride  has  been  prepared  as  the  hydro¬ 
chloride ,  m.  p.  242°.  A.  Worm  all. 

Preparation  of  /-histidine  from  protein.  J. 
Kapfhammer  and  H,  Sporek  (Z.  physiol.  Chem., 
1928,  173,  245 — 249). — The  **  Reineckate  ”  method 
(cf.  this  vol.,  527,  542)  has  been  utilised  for  the  pre¬ 
paration  of  /-histidine,  which  forms  a  relatively 
insoluble  14  Reineckate,”  the  solubility  of  this  com¬ 
pound  being  between  those  of  the  similar  compounds 
of  /-proline  and  Z-hydroxyproline.  The  protein 
{haemoglobin  etc.)  is  hydrolysed  by  acid,  the  arginine 
precipitated  as  flavianate,  and  the  filtrate  treated 
with  “  Reinecke  ”  acid,  whereby  the  “  Reinecke  f? 
compounds  of  /-histidine,  /-proline,  and  /-hydro  xv- 
proline  are  precipitated.  To  remove  the  “  Reinecke  ” 
acid  the  precipitate  is  treated  with  copper  sulphate 
and  sulphur  dioxide  in  methyl-alcoholic  solution,  the 
filtered  solution  is  freed  from  copper,  sulphuric  acid, 
and  chromium,  and  after  concentration  in  a  vacuum, 
/-histidine  is  precipitated  as  the  insoluble  picrolonate, 
leaving  /-hydroxyproline  and  /-proline  in  solution ; 
the  proline  is  then  separated  as  the  double  salt  with 
cadmium  chloride.  12*2  g.  of  histidine  hydrochloride, 
5’9  g.  of  the  proline-cadmium  chloride  compound 
(corresponding  with  2*17  g.  of  proline),  and  4*0  g.  of 
hydroxyproline  have  been  obtained  from  250  g.  of 
hydrolysed  haemoglobin.  The  properties  of  histidine 
“  Reineckate, 3 3  C6H9N302J2C4H7N6kS4Cr,4H20,  decomp. 
220°,  are  given.  A.  Worm  all. 

Behaviour  of  polypeptides  and  their  derivatives 
towards  alkalis  and  acids.  V.  Polypeptides 
built  up  from  glycine.  E.  Abderhalden  and 
S.  Suzuki  (Z.  physiol.  Chem.,  1928, 173,  250—258).— 
Tetraglyeylglyeine,  pentaglycylglyeine,  and  hepta- 
glycylglycine  are  hydrolysed  by  lY-hydrochlorie  acid 
at  16u  and  more  quickly  at  37°,  but  the  hydrolysis 
by  A7- sodium  hydroxide  is  more  marked,  a  result 
similar  to  that  obtained  previously  with  glyeyl- 
glycine,  digly cylgly cine ,  and  triglycylglycine  (this  vol., 
81).  Measurements  of  the  rate  of  hydrolysis  by 
0*5 A7-  and  AT-sodium  hydroxide  of  these  polypeptides 
and  their  benzoyl  and  p-naphthalenesulphonyl  deriv¬ 
atives  show  that  the  velocity  of  the  hydrolysis 
increases  with  the  length  of  the  chain  or  with  the 
introduction  of  the  benzoyl  group ;  the  benzoyl  group 
lias  a  greater  accelerating  effect  than  the  addition  of 
one  glycine  molecule  to  the  chain,  whilst  the 
f  niaphthalenesulphonyl  group  has  an  inhibitory  effect. 
Tetraglyeylglyeine  is  hydrolysed  at  37°  in  concen¬ 
trations  of  alkali  as  low  as  pa  9T6  and  to  a  slight 
extent  at  pn  8.  The  preparation  of  the  benzoyl  and 
p-naphthalenesulphonyl  derivatives  of  triglycylglyc¬ 
ine,  tetraglyeylglyeine,  and  pentaglycylglyeine  is 
described.  *  "  A.  Worm  all. 

Tetrapeptide  from  gliadin.  R.  Nakashima  (J. 
Bloc  hem,  Japan,  1927,  7,  441 — 446). — A  tetrapeptide 
composed  of  tyrosine  (1  mol.)  and  glutamic  acid 
(3  mols.)  was  completely  hydrolysed  by  erepsin,  but 
not  by  trypsin.  Chemical  Abstracts. 

Porphyrins,  XIV.  Addition  of  halogen  to 
baemin.  W.  Kuster  and  H.  Bosch.  XV.  Por¬ 


phyrin  formation  from  mono  ethylated  haemins, 
W.  Kuster  and  R.  Fletschmann  (Z.  physiol.  Chem., 
1928,  172,  72--— 97,  98—125 ;  cf.  A,,  1927,  980). — 
XIV.  The  action  of  aniline  on  acetic  acid-hsemin 
differs  from  that  of  pyridine,  and  the  solution  of  the 
ha; min  in  pyridine  gives  a  hcem oc hr omogen  spectrum, 
whilst  the  aniline  solution  gives  a  haematin  spectrum. 
Addition  of  bromine  to  de(hydroehloride)haemin  results 
in  the  elimination  of  hydrogen  bromide  and  the 
formation  of  dibromoheemin  bromide,  0MH3jj04N4Br3Fe ; 
this  product  by  the  action  of  hydrogen  bromide  and 
acetic  acid  and  subsequent  treatment  with  methyl 
alcohol  yields  the  same  dimethyl  ether  of  dibromo- 
haematoporphyrin  (no  definite  m.  p.)  as  that  produced 
from  dibromodimefclijdhsemin  bromide.  Acetic  acid- 
haemin  consists  of  a  double  molecule  which  is  dis¬ 
sociated  by  pyridine  into  radical  molecules  and  the 
iron  tends  to  go  to  the  ferrous  state,  as  shown  by 
the  hsemochromogen  spectrum,  whilst  there  is  wan¬ 
dering  of  the  pyridinitmi  structure  (C5H5NCl'Fe<) 
formed  from  pyridine  and  the  chloroferri-group  to 
the  radical  position.  The  different  action  of  aniline 
is  explained  as  the  decomposition  of  the  double 
molecule  with  the  addition  of  a  hydrogen  atom  to 
each  portion ;  in  addition,  aniline  has  a  reducing 
action,  the  aniline  being  thereby  oxidised  to  dianilo- 
quinoneanil.  Aniline  subsequently  attaches  itself  to 
the  chloroferri-group  and  to  the  lactone  group ;  if 
the  aniline  solution  is  treated  with  dilute  acetic  acid, 
formation  of  the  carboxyl  and  free  hydroxy  vinyl 
groups  occurs.  The  relationship  between  these  differ¬ 
ences  in  the  action  of  aniline  and  pyridine  and  the 
lactone  structure  of  haemin  is  discussed. 

XV.  Experiments  made  to  determine  the  constitu¬ 
tion  of  the  prosthetic  group  of  haemoglobin  indicate 
that  isomerides  of  acetic  acid-haem  in,  monom  ethylated 
and  di methylated  haemins  exist.  Three  preparations 
of  m onoethy lh aem in  chloride  obtained  by  different 
methods  have  been  examined  and  compared.  The 
first,  prepared  from  the  blood  of  a  horse  inoculated 
with  glanders,  is  soluble  in  chloroform,  is  not  methyl¬ 
ated  by  diazomethane,  and  is  insoluble  in  5%  sodium 
hydroxide  at  the  ordinary  temperatures,  although  on 
digestion  with  this  alkali  71%  of  the  chlorine  is 
removed.  In  chloroform  solution  2  atoms  of  chlorine 
can  be  added  (without  substitution),  and  this  diehloro- 
ethylhaemin  chloride,  on  decomposition  with  hydrogen 
bromide  and  acetic  acid  and  treatment  with  methyl 
alcohol,  yields  a  dimethyl  ether  of  chlorohmmalo- 
porphyrin,  C36H3906N4Ci  (complex  zinc  salt),  which 
on  treatment  with  diazomethane  takes  up  two  methyl 
groups.  It  is  concluded  that  addition  of  chlorine  to 
the  vinyl  group  of  the  haemin  occurs  and  that  the 
second  side-chain  retains  its  lactone  structure  until  the 
treatment  with  hydrogen  bromide.  A  second  ethyl- 
haem  in  chloride,  prepared  from  the  same  blood  by  a 
modified  method,  is  soluble  in  chloroform,  soluble  in 
cold  sodium  hydroxide,  and  insoluble  in  sodium 
hydrogen  carbonate,  whilst  64%  of  the  chlorine  is 
removed  by  treatment  with  the  latter ;  on  long 
treatment  with  diazomethane  one  methyl  group  is 
added.  The  porphyrin  derivative  prepared  from  it 
is  a  mixture  of  the  dimethyl  ether  of  chlorohasmato- 
porphyrin  and  the  dimethyl  ether  of  chlorobromo- 
mesoporphyrin,  C3 GH40O 6M4ClBr ,  these  being  separ- 
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ated  as  the  zinc  salts.  A  betaine  structure  is  sug¬ 
gested  for  this  second  ethylhseinin  chloride.  From 
the  same  blood  a  third  ethvlhcemin  chloride  can  be 
obtained  by  making  the  sulphuric  acid-ethyl  alcohol 
extract  of  the  blood  alkaline  with  alcoholic  potassium 
hydroxide,  extracting  the  precipitate  with  acidified 
alcohol,  and  precipitating  from  the  boiling  extract 
with  hydrochloric  acid.  Of  the  crude  product  75% 
is  soluble  in  chloroform  and  this  portion  is  soluble 
in  sodium  hydroxide,  insoluble  in  sodium  hydrogen 
carbonate  (in  which  it  loses  65%  of  its  chlorine), 
and  is  slowly  monomethylated  by  diazomethane ; 
addition  of  chlorine  occurs  without  substitution  to 
give  a  crystalline  dichloroethylhremin  chloride.  The 
porphyrin  preparation  obtained  by  the  method  used 
before  is  the  same  mixture  as  is  obtained  from  the 
second  haem  in  derivative,  with,  however,  more  of  the 
dimethyl  ether  of  ehlorobromomesoporphyrin.  By 
the  action  of  hydrogen  bromide  and  acetic  acid  on  a 
preparation  obtained  by  decomposition  of  coagulated 
blood-corpuscles  with  methyl  alcohol  at  180°,  a  mix¬ 
ture  of  a  porphyrin  and  proline  is  obtained.  Mo 
combination  of  proline  and  h amioch ro m ogen  occurs  in 
an  atmosphere  of  carbon  monoxide.  A.  Worm  all. 

Natural  porphyrins.  XXII.  Hsemin  obtained 
from  yeast.  H.  Fischer  and  F.  Sckwerdtel,  (Z. 
physiol.  Chem.,  1928,  175,  248— 260) .—The  presence 
of  haem  in,  identical  with  that  obtained  from  animal 
origin,  lias  been  demonstrated  in  a  vegetable  organism 
by  its  isolation,  using  special  experimental  precautions, 
from  yeast.  The  yeast  is  first  plasniolysed  for  48  hrs. 
with  salt  solution  and  then  extracted  with  a  mixture 
of  pyridine  and  ether  until  80%  of  the  haemin  present 
has  been  removed.  The  filtered  solution,  which 
exhibits  an  intense  h&mochromogcn  spectrum,  is 
extracted  with  water,  Bern  oval  of  the  pyridine  from 
the  aqueous  layer  by  extraction  with  ether  causes 
the  precipitation  of  a  flocculent  material.  The  first, 
fraction  of  the  precipitate  is  yellowish-brown  and 
gives  a  negative  Teichmann  reaction,  but  the  main 
fraction  Is  brownish-violet  and  gives  an  intense  hasrao- 
chromogen  spectrum  and  a  typical  positive  Teichmann 
reaction.  This  precipitate  is  heated  with  acetic  acid 
and  salt  and,  after  24  hrs,,  the  separated  solid  is 
filtered  and  extracted  with  a  pyridine-chloroform 
mixture.  After  repetition  of  this' process  of  purific¬ 
ation  a  crystalline  specimen  of  h&min,  identical  in 
physical  and  chemical  properties  with  animal  haemin, 
is  obtained.  It  is  considered  probable  that  some  of 
the  haemin  exists  in  the  yeast  in  the  free  state,  whilst 
a  portion  is  combined  with  albumins  and  is  liberated 
by  the  yeast  enzymes  during  the  (necessary)  prolonged 
period  of  plasmolysis.  In  some  cases  a  by-product 
is  obtained  which,  from  spectroscopic  evidence, 
appears  to  be  a  tin  salt  of  protoporphyrin.  The 
proportion  oi  coproporphyrin  and  protoporphyrin 
formed  in  the  autolysis  of  yeast  depends  on  the 
hydrogen-ion  concentration.  When  alkali  is  used 
much  coproporphyrin  and  no  protoporphyrin  is 
obtained,  whilst  with  acids  very  little  of  the  former 
and  much  of  the  latter  is  produced,  the  proportion  of 
haemin  being  the  same  in  each  case.  J.  W,  Baker. 

Blood  pigments.  TV.  W,  Mustek  and  K. 
Kjmmich  (Z.  physiol  Chem.,  192S,  172, 199— 224).— It 


has  been  shown  (Chem.  Zelle  Gewebe,  1926,  13,  66) 
that  haemoglobin  contains  a  sterol  as  an  integral 
constituent,  the  quantity  of  free  sterol  isolated 
together  with  steryl  esters  in  the  preparation  of 
haemin  being  greater  from  blood-eorpuseles  than  from 
total  blood  of  the  same  animal. 

Purified,  crystalline  oxy haemoglobin,  freed  from 
uncombined  sterol  by  ether  extraction  at  15°,  under¬ 
goes  alteration  when  extracted  for  24  hrs.  with  boiling, 
dry  ether,  being  no  longer  completely  soluble  in 
water  but  containing,  with  unchanged  oxyhemo¬ 
globin,  soluble  methsemoglobin  and  insoluble  c&tlu&mo- 
globin ;  sterol  is  liberated  during  this  process,  and 
also  during  the  subsequent  separation  of  the  met  haemo¬ 
globin  by  coagulation  at  55°,  and  of  the  oxy haemo¬ 
globin  at  70°.  The  crude  sterol  in  each  case  contains 
an  oxidised  sterol,  ra,  p.  240—241°.  The  structural 
relationship  between  haemoglobin  and  meth semogiobi n 
is  discussed  in  the  light  of  these  facts. 

The  preparation  of  oxy-  and  met- hemoglobins,  the 
fission  of  crystallised  haemoglobin  by  diazomethane 
in  chloroform,  and  by  hydrochloric  acid,  and  the 
fission  of  crystallised  oxyhemoglobin  by  ether  and 
by  water  in  a  closed  vessel,  are  detailed. 

C.  Hollins. 

Blood.  V.  Isomeric  non- alkyl  ated  hsemins. 
W,  Muster  [with  A.  Job  and  M.  Greiss]  (Z.  physiol. 
Chem.,  1928, 172,  138 — 158).— Chlorohaemm  has  been 
prepared  from  ox-blood,  horse-blood,  and  cow’s  blood 
by  various  methods.  Older  animals  give  a  larger 
yield  than  young  animals,  possibly  due  to  the  presence 
in  the  former  of  more  readily  decomposable  haemo¬ 
globin.  Acetonc-chlorohomiin  crystallises  in  two 
forms  at  least— needles  and  Teichmann’s  crystals— 
and  from  the  differences  in  the  properties  of  the 
various  preparations  obtained  it  is  suggested  that  at 
least  four  modifications  of  the  isomeric  substances 
of  formula  (C34H0904M4FeC! )2  exist.  This  would  be 
possible  on  the  assumption  of  a  betaine  structure 
(cf.  A.,  1926,  315)  or  a  lactone  structure,  whilst  if 
haemin  exists  as  a  double  molecule  (which  is  highly 
probable)  the  number  of  possible  isomer  ides  is  even 
larger.  The  results  of  experiments  with  diazomethane 
indicate  that  besides  methylation  other  changes 
usually  occur  which  render  the  methylated  haemins 
non-crystallisable.  Aniline  has  an  action  similar  to 
that  of  pyridine  on  the  chloroferri-  and  the  lactone 
groups,  but  no  dissociation  of  the  double  molecule 
occurs  with  the  former  solvent.  The  significance  of 
the  differences  in  the  action  of  these  two  bases  and 
the  possible  structures  of  the  chlorohsemins  are 
discussed.  A.  Worm  all, 

Fluor  ohsemin.  W.  Muster  and  O.  Nbun- 
boffer  (Z.  physiol.  Chem.,  1 928,  172,  179—181).— 
Monoethyl(chloro)hsemin,  prepared  by  the  glacial 
acetic  acid  method,  is  suspended  in  acetone  and 
boiled  with  excess  of  aqueous  silver  fluoride.  After 
removal  of  silver  chloride  by  filtration,  monmihyU 
fluorokosmin,  (CmHs^04M4FFo)2,  is  obtained  from  the 
acetone  solution  as  a  black,  indistinctly  crystalline 
power,  showing  an  absorption  band  at  605- — 639u. 

C.  Hollins. 

Bromop orphyr in  I  and  tetrametliylh^mato- 
porphyrin  iron  salt.  II.  H.  Fischer  and  G. 
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Hummel  (Z.  physiol.  Chem.,  1928,  175,  75—96; 
cf.  A.,  1927,  SS6). — Bromination  of  tetramethyl- 
hasmatoporphyrin  iron  salt  in  chloroform  gives  a 
crystalline  product  identical  with  the  complex  iron 
salt  of  the  ester  of  bromoporphyrin  I,  which  yields 
bromoporphyrin  I  on  removal  of  iron  by  sulphuric 
acid,  hydrobromic-acetic  acid,  or  hydriodic-aectie 
acid,  and  on  oxidation  bromocitraconimide,  m.  p. 
178°.  The  identity  of  the  bromoporphyrin  I  is  con¬ 
firmed  by  preparation  of  the  methyl  ester,  m.  p. 
277°,  and  its  copper  salt,  m.  p.  283°  (sometimes  272°), 
and  iron  salt,  m.  p.  295° ;  oxidation  of  the  ester 
gives  haematic  acid,  m.  p.  114°.  The  bromine  in 
bromoporphyrin  I  is  not  removed  by  5%  potassium 
hydroxide  at  140°,  potassium  meth oxide  at  180°,  or 
hydrobromic-acetic  acid  at  180°.  Bromoporphyrin  I 
results  when  tetramethylluematoporphyrin  is  bromin- 
ated  in  acetic  acid. 

By  the  action  of  methyl-alcoholic  hydrogen  chloride 
on  hsemin,  or  hsemin  crystallised  from  acetic  anhydride, 
there  are  formed  tetramethylluematoporphyrin  and 
its  iron  salt,  methyl  alcohol  being  added  at  the  si  de¬ 
claim  double  linking.  Tetramethylheematoporphyrin 
iron  salt  is  converted  by  hydrobromic-acetic  acid  at 
180°  into  mesoporphyrin  methyl  ester,  m.  p.  204°. 
Protoporphyrin  reacts  with  methyl -alcoholic  hydrogen 
chloride  more  slowly  than  heeimn.  Oxidation  of 
protoporphyrin  with  permanganate  yields  a  new 
porphyrin .  C.  Hollins. 

Crystallisation  of  casein.  S.  S.  Perov  (Trans. 
Volgoda  Dairy  Inst.,  1925,  Bull.  50,  1 — 15). — -Casein 
from  milk  (100  e.e.)  and  acetic  acid  (10%,  5  c.c.)  is 
collected,  washed  with  water,  alcohol,  and  ether,  and 
then  precipitated  from  alkaline  solution  (1  g.  and 
8*2  c.c.  of  OTA-sodium  hydroxide)  with  acetic  acid 
(2  c.c.  of  10%  acid  for  1  g.  of  soluble  sodium  salt), 
washed  with  alcohol,  then  with  ether,  and  dried  at  45  . 
Of  this  substance  (equivalent  weight  1220),  0*081  g. 
is  dissolved  in  0*68  e.e.  of  OTA-sodmm  hydroxide 
and  diluted  to  500  c.c.,  and  500  c.c.  of  A/7500  hydro¬ 
chloric  acid  are  added,  with  stirring.  Several  drops 
of  toluene  are  added,  and  the  solution  is  left  in  the 
dark  for  9—10  days.  Monoclinic  and  trielinie  crystals 
are  obtained.  Chemical  Abstracts. 

Products  ol  oxidation  of  keratin  by  perman¬ 
ganate.  II,  T.  Lissizin  (Z.  physiol.  Chem.,  1928, 
173,  309—311). — -Acid  hydrolysis  of  a  product 
formed  by  the  oxidation  of  keratin  (human  hair)  by 
potassium  permanganate  yields  d7-cysteic  acid. 

A.  Wormall. 

Proteins.  IV.  Hypobromite  reaction  with, 
amino-acid  derivatives.  P.  Brigl,  R.  Held,  and 
K.  Hartung  (Z.  physiol.  Chem.,  1928,  173,  129 — 
154). — -The  ability  of  the  following  amino-acid 
derivatives  to  react  with  hypobromite  has  been 
tested  :  S-benzamidovaleric  acid,  dZ-ornithuric  acid, 
chbenzoylorni thine,  barium  earbamylacetate,  glycyl- 
glycinecarboxylic  acid,  barium  carbamate  of  glycyl- 
glycine,  carbonylbisglycylglyciiie,iY-earbamyl-leucine, 
5-n-butylhydantoin,  creatine,  creatinine,  arginine, 
dibenzoy largi ni ne ,  and  e-guamdo-?i~hexoic  acid.  The 
results  are  given  in  tabular  form,  particular  attention 
being  paid  to  the  rapid  uptake,  during  some  10 — 15 
min.?  of  hypobromite.  Acylation  of  the  amino- 


group,  even  with  carbonic  acid,  prevents  the  uptake 
of  hypobromite,  exceptions  to  this  rule  being  sub¬ 
stituted  carbamides,  such  as  carbonylbisglycylglyeine 
and  leucineuraminie  acid.  .  The  guani  do -group  reacts 
with  hypobromite  unless  acylated.  The  results  are 
discussed  in  regard  to  the  modes  of  linking  of  amino- 
acids  in  the  protein  molecule.  H.  D.  Kay. 

Basic  proteins  and  their  development.  A. 
Kossel  and  E.  G.  Sghenck  ( Z .  physiol.  Chem.,  1928, 
173,  278 — 308). — -Protamines  may  be  classified  as 
mono-,  di-,  and  tri-protamines  according  to  the 
nature  of  the  hexone  bases  present ;  cyprinin  which 
contains  arginine  and  lysine  is  a  diprotamine,  as  is 
percin  which  contains  arginine  and  histidine.  Most 
of  the  known  histones  contain  all  three  hexone  bases. 
It  is  suggested  that  a  third  group  of  basic  proteins 
should  be  added,  “  basic  peptones/’  which,  like  the 
protamines,  are  to  be  classified  as  mono-,  di-,  and 
tri-peptones  according  to  the  hexone  bases  present. 
These  basic  peptones  contain  no  sulphur  or  phosphorus, 
but  contain  hexone  bases  which  account  for  25 — “65% 
of  the  total  nitrogen  ;  they  differ  from  the  protamines 
and  histones  in  giving  no  precipitate  with  ammoniac  a  1 
protein  solution,  potassium  ferrocyanidc,  or  sulpho- 
salieylie  acid.  They  are  digested  to  some  extent  by 
pepsin,  yielding  basic  peptones  with  a  different  com¬ 
position  from  that  of  the  original  product.  Carp 
sperm  contains  a  protamine  (cyprinin),  basic  di-  and 
tri-peptones,  and  in  one  preparation  a  cy  pro  his  tone, 
all  of  which  have  been  examined  and  analysed ;  on 
digestion  with  pepsin,  the  histone  yields  products 
intermediate  between  histones  and  basic  peptones, 
whilst  the  basic  dipeptones  yield  products  (basic 
peptones)  which  are  less  rich  in  bases.  Similar 
investigations  have  been  carried  out  with  herring 
sperm,  and  several  elupeins,  basic  elupeodipeptones, 
and  a  small  amount  of  clupeotripeptone  separated. 
Barbel  sperm,  but  not  salmon  or  sturgeon  sperm, 
yields  basic  peptones.  Trout  sperm  contains  a 
monoprotamine  (“  truttin  ”)  which  may  be  identical 
with  sal  min.  The  sperm  of  the  carp  at  different 
stages  in  ripening  of  the  testes  has  been  examined  to 
determine  the  relationship  between  the  different 
groups  of  basic  proteins.  From  February  to  May 
there  is  a  marked  decrease  in  the  basic  peptones,  with 
a  decrease  in  the  hexone  base  content  of  these  proteins. 
The  relationship  between  the  basic  proteins  of  carp 
sperm  and  the  history  of  the  development  of  these 
proteins  are  discussed.  A.  Wormall. 

Scleroproteins.  R.  0.  Herzog  (Helv.  Chim. 
Acta,  1928, 11,  529 — 533). — A  lecture  delivered  to  the 
Swiss  Chemical  Society.  H.  Burton. 

Physico-chemical  analysis  of  changes  in 
proteins  by  heat.  Reversibility  of  albumin 
denaturation.  M.  Sptegel-Adolf  (Naturwiss., 
1927,  15,  799—803 ;  Chem.  Zentr.,  1927,  ii,  2316).— 
Heat-treatment  of  globulin  affects  the  terminal 
amino-  and  carboxyl  groups ;  the  peptide  linkings 
are  modified  to  a  small  extent  only.  The  effect  of 
heating  on  the  solubility  in  alkali  and  reprecipitation 
on  neutralisation  of  globulin,  serum-albumin,  and 
ovalbumin  is  discussed.  Ring-closure  is  more  prob¬ 
able  than  hydrolysis.  A.  A.  Eldridge. 
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Determination  of  the  equivalent  weight  of 
proteins.  A,  E.  Stbarn  (J.  Gen.  Physio!.,  1928, 
11,  377 — 389). — Results  are  given  of  experiments 
indicating  that  the  same  amount  of  O-lA-acid  is 
equivalent  to  1  g.  of  gelatin  whether  the  gelatin  is 
titrated  with  acid  or  the  acid  with  gelatin.  In  the 
case  of  gelatin  and  sodium  hydroxide,  a  slightly 
higher  equivalent  weight  for  gelatin  is  obtained  when 
titrating  base  with  protein  than  when  protein  is  added 
to  base.  From  this  it  is  concluded  that  in  the  case  of 
gelatin,  the  reactions  are  due  to  chemical  neutralis¬ 
ation,  and  any  adsorption  of  acid  or  alkali  is  negligible. 

E.  A.  Litnt. 

Determination  of  diamino -nitrogen  in  the 
products  of  hydrolysis  of  proteins,  J.  C.  Kernot 
and  J.  Iynaggs  (Biochem.  J.,  1928,  22,  528 — 534). — 
The  percentage  of  nitrogen  precipitated  by  phospho- 
tungstic  acid  from  the  products  of  hydrolysis  of  a 
protein  depends  on  the  concentration  of  nitrogen  in 
the  solution,  the  conditions  of  precipitation,  such  as 
temperature,  the  concentration  of  the  acid  used  for 
the  hydrolysis  of  the  protein,  and  the  period  of  contact 
of  the  protein  with  the  cold  acid  before  hydrolysis. 

S.  S.  ZlLVA. 

Variation  of  the  Garins  method  for  sulphur 
determination.  V.  C«  Rogers  and  G.  Dougherty 
(J.  Amer.  Chem.  Soc.,  1928,  50,  1231—1232), — The 
amount  by  which  the  rate  of  oxidation  of  sulphonal 
by  nitric  acid  (d  1-60)  is  accelerated  by  the  addition 
of  equivalent  amounts  of  bromine,  barium  bromide, 
barium  nitrate,  barium  chloride,  and  sodium  chloride 
increases  in  the  order  given.  Accordingly,  the  use 
with  difficultly  oxidisable  substances  of  0-3— 0*4  g.  of 
sodium  or  potassium  chloride  and  3  c.c,  of  nitric  acid 
is  recommended.  II.  E.  F.  Norton. 

Micro-phosphorus  determination .  A.  Elek 
(J.  Amer.  Chem.  Soc.,  1928,  50,  1213 — 1214). — A 
rapid  and  accurate  modification  of  Lieb’s  method  (cf. 
A.,  1924,  ii,  781).  The  substance  (3—6  mg.)  is 
oxidised  to  phosphate  by  fusion  with  potassium 
hydroxide  and  nitrate  in  a  platinum  crucible.  Results 
are  given  for  some  nucleic  acid  derivatives. 

H.  E.  F.  Norton. 

Unification  of  bromination  methods  of  analysis 
as  applied  to  phenols  and  aromatic  amines. 
A.  R.  Day  and  W,  T,  Taggart  (Ind.  Eng.  Chem., 
1928,  20,  545 — 547).— KoppeschaaFs  bromination 
method  for  the  determination  of  phenols  and  aromatic 
amines,  in  which  an  excess  of  bromine  is  used  and  the 
excess  determined  by  addition  of  potassium  iodide 
and  titration  with  sodium  thiosulphate,  is,  when 
applicable,  more  satisfactory  then  direct  titration 
with  potassium  bromate.  A  general  procedure  for 
the  excess  method  is  described  and  good  results  were 
obtained  with  phenol,  o-}  m-,  and  p-nitrophenols, 
2  :  4-dinitrophenol,  ^-chlorophenol,  salicylic  acid, 
w-hydroxy  benzoic  acid,  methyl  salicylate,  acetyl- 
salicylic  acid,  phenyl  salicylate,  m-  and  o-cresols, 
resorcinol,  8-naphthol,  thymol,  aniline, p-chloroaniline, 
o-  and  m-nitroanilines,  acetanilide,  sulphanilic  acid, 
metanilic  acid,  anthranilic  acid,  m- aminobenzoic  acid, 
and  o-,  w-3  and  p-toluidines.  E.  H,  Sharples. 

Determination  of  tannic  acid.  S.  Krishna  and 
X.  Ram  (Ber.,  1928,  61,  [B]}  771— 781).— Tannic  acid 


may  be  determined  by  adding  to  its  aqueous  solution 
an  excess  of  titanium  chloride,  removal  of  the  preci¬ 
pitated  titanium  tannate,  TiO(O14H10O9)»  in  an 
atmosphere  of  carbon  dioxide,  and  titration  of  the 
excess  of  titanium  chloride  by  ferric  alum ;  precipit¬ 
ation  is  incomplete  at  22°,  but  becomes  quantitative 
at  40—50°.  Gallic,  salicylic,  m and e lie,  and  other 
hydroxy-acids  yield  precipitates  with  titanium 
chloride,  but  these  can  be  retained  in  solution  without 
affecting  the  precipitated  titanium  tannate  if  hydro¬ 
chloric  acid  within  certain  limits  of  concentration  is 
added.  On  the  assumption  that  the  mol.  wts.  of  the 
technical  tannins  are  all  approximately  equal,  the 
method  can  be  applied  to  the  determination  of  tannins 
in  extracts  of  Acacia  Arabica  and  myrobalans  if 
similar  precautions  with  regard  to  the  concentration 
of  hydrochloric  acid  are  taken.  Comparison  with  the 
hide  powder  method  shows  that  the  latter  indicates 
only  90%  of  the  tannic  acid  present  and  is  seriously 
affected  by  the  simultaneous  presence  of  gallic 
acid.  H,  Wren. 

Determination  of  phenylalanine  by  an  oxid* 
ative  method.  G.  Kollmann  (Biochem.  Z.,  1928, 
194,  1 — 14), — A  method  is  described  for  the  determin¬ 
ation  of  phenylalanine  by  oxidation  to  benzoic  acid 
with  potassium  dichromate  in  acid  solution.  Using 
pure  phenylalanine  or  adding  it  to  the  protein  hydro¬ 
lysate,  the  method  gave  a  mean  determination  of 
95*2%.  The  phenylalanine  contents  of  the  following 
proteins  are  :  caseinogen,  3*10% ;  fibrin,  2*11% ; 
edestin,  3*47% ;  haemoglobin,  3*57%  ;  zein,  6*57%, 
legumin,  5*10% ;  gelatin,  0*24%.  The  nitrogen  is 
almost  entirely  liberated  as  ammonia.  By  oxidation 
of  caseinogen,  about  17%  of  the  carbon  is  left  in  the 
form  of  volatile  acids,  chiefly  tso' valeric  acid,  7% 
as  succinic  acid,  32%  as  carbon  dioxide;  oxalic  and 
other  acids  are  also  present.  For  complete  oxidation, 
however,  the  amount  of  dichromate  used  only  corre¬ 
sponds  with  about  one  third  of  that  necessary  to 
oxidise  it  completely  to  carbon  dioxide,  ammonia, 
and  water.  P.  W.  Clutterbuck. 

Alkalimetric  determination  of  amino -acids  and 
peptides  by  the  method  of  Willstatter  and  Wald- 
schmidt-Leitz.  E,  Takamiya  (Bull.  Agric.  Chem. 
Soc.  Japan,  1927,  3,  66 — 67 ) . — Temperature  and 
dilution  are  without  influence.  Alcoholic  solutions  of 
amino -acids  do  not  react  as  acids  towards  either 
rosolic  acid  or  p-nitrophenoL  Acids  and  alkalis 
depress  the  titration  values,  the  depression  being  the 
greater  the  lower  is  the  concentration  of  alcohol. 
Manganese  and  magnesium  salts  must  be  absent. 

Chemical  Abstracts  . 

Identification  of  organo-magnesium  halides 
by  crystalline  derivatives  prepared  from 
a-naphthylcarbimide.  H.  Gilman  and  M.  Furry 
(J.  Amer.  Chem.  Soc,,  1928,  50,  1214 — 1216),— Small 
quantities  of  Grignard  reagents  and  similar  organo- 
metallie  derivatives  may  be  rapidly  identified  by 
means  of  a-naphthylcarbimide.  The  resulting  acyl- 
a-naphthylamines  are  usually  easily  separated  from 
s-di-a-naphthylearbamide.  In  this  way  hexahydro- 
benzoyl-,  m.  p.  188°  (uncorr,) ;  phenylacetyl- ,  m.  p* 
166°;  cinnamoyl-,  m.  p,  217° ;  p -toluoyl-,  in.  p,  173”, 
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and  a-naphthoyl-,  in,  p.  236':',  -a -naphthylamines  have 
been  prepared.  H.  E.  F,  Notton. 

Volumetric  determination  of  carbamide  by 
oxidation  of  xanthy  Icarb amide .  H,  Cordebard 
(Bull,  Soe.  Chim.  bid.,  1928,  10,  4(3 1— *71).— When 
xanthhydrol  is  added  to  a  boiling  aqueous  solution  of 
sulphuric  acid  and  potassium  diehromate,  it  is  partly 
converted  into  xanthanc,  which  volatilises  and  escapes 
oxidation.  By  preliminary  treatment  at  the  ordinary 
temperature  with  the  oxidising  agent  only  xanthone 
is  obtained,  and  this,  on  boiling  the  solution,  is 


quantitatively  oxidised  to  carbon  dioxide  and  water. 
These  facts  are  applied  to  the  determination  of  small 
amounts  of  carbamide,  which,  when  isolated  in  the 
form  of  the  dixanthyl  derivative  by  precipitation 
with  an  excess  of  xanthhydrol  and  acetic  acid,  may 
be  titrated  with  a  standard  solution  of  potassium 
dichromatc  and  sulphuric  acid.  Three  mols,  of 
d ixanthylearbamide  require  58  mols.  of  potassium 
dichromate  for  complete  oxidation, 

G.  A.  0,  Gough. 

Detection  of  hydroxylamine.  J.  Room. — See 
this  vol,  674. 
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Concentration  of  carbon  dioxide  in  successive 
portions  of  an  expired  breath.  R.  S.  A  it  ken  and 
A.  E.  Clark-Kenned  y  (J.  Physiol,  Proc.  Physiol. 
Soe.,  1927,  64,  xvii— xviii).— An  S -si raped  curve  is 
obtained.  A,  A.  Eldridde. 

Identification  of  blood  in  the  insoluble  state. 
F.  Pisakt  (Arch.  Farm,  sperim.,  1928,  44,  260—264). 
— The  blood  spot  is  dissolved  in  potassium  hydroxide 
solution,  when  globin  and  hcematin  are  produced.  The 
alkaline  solution  is  shaken,  with  saturated  ammonium 
sulphate  solution  and  pyridine;  this  precipitates 
the  protein  and  the  hoomatin  and  the  latter  dissolves 
in  the  pyridine,  which  is  shaken  with  saturated 
ammonium  sulphate  solution.  A  few  drops  of  the 
clear  pyridine  solution  are  evaporated  at  70—80°  on 
a  microscope  slide  and  the  residue  is  treated  with 
acetic  acid  and  sodium  chloride ;  the  luemin  crystals 
appear  as  long,  thin,  reddish.- brown  prisms.  The 
remainder  of  the  pyridine  solution  is  examined 
spectroscopically,  the  spectrum,  exhibiting  a  very 
pronounced  line  just  beyond  the  D  line  and  being 
extinguished  towards  the  blue.  Addition  of  a  few 
drops  of  ammonium  sulphide  to  the  pyridine  solution 
of  the  alkaline  hsematin  converts  this  into  luemo- 
chromogen,  which  shows  two  absorption  lines,  one 
between  D  and  E  in  the  yellow  and  the  other  between 
B  and  Jk  T.  H.  Pope. 

Occurrence  of  ergosterol  in  ox  blood.  W. 
Kustbr  and  0.  Hortk  (Per.,  1928,  61,  [R],  809— 
81 1). — Ergosterol,  identified  crystal!  ograp h ica lly  and 
by  Salkowski's  reaction,  has  been  isolated  from  the 
alcohol-sulphuric  acid  extract  of  ox  blood  obtained 
by  treatment  of  the  whole  blood  by  Momers  method. 

H.  Wren. 

Displacement  of  the  isoelectric  point  of 
erythrocytes  depending  on  their  age.  A.  H. 
Andres  (Zhur.  exp.  Biol.  Med.,  1927,  6,  285—299).— 
The  isoelectric  point  of  erythrocytes  from  white  rats, 
determined  in  a  buffered  8%  sucrose  solution,  is  at 
Pa  4*4 — 4*8.  Chemical  Abstracts. 

Preparation  and  properties  of  erythrocyte- 
stromata.  F.  Haurowitz  and  J.  Sladek  (Z. 
physiol  Chem.,  1928,  173,  268 — 277), — Erythrocytes 
tree  from  plasma,  leucocytes,  and  platelets  have  been 
obtained  by  the  following  method.  Fresh  horse 
blood  is  mixed  with  an  equal  volume  of  citrate  solu¬ 
tion  (0*75%  sodium  citrate  and  0*9%  sodium  chloride), 
u  tj 


kept,  and  the  erythrocyte  layer  filtered  through  cotton 
wool  The  filtrate  is  treated  with  citrate  solution, 
centrifuged,  and  the  deposit  filtered,  and  the  process 
repeated  four  times.  The  suspension  of  erythrocytes 
is  washed  repeatedly  with  0*9 — 1*2%  sodium  chloride, 
water  and  toluene  are  added,  and  the  mixture  is 
shaken  and  kept  in  an  ice-chcst  for  48  hrs.  After 
complete  haemolysis  the  solution  is  centrifuged  and 
yields  three  layers,  a  bottom  layer  of  haemoglobin 
solution,  a  colourless  middle  layer  of  stromata,  and 
the  toluene  layer.  The  stromata  have  been  analysed 
and  figures  are  given  for  the  total  lipins  (part  soluble 
in  toluene,  part  in  ether,  and  part  soluble  in  hot 
alcohol  but  insoluble  in  ether),  phosphatide,  chole¬ 
sterol  {which  accounts  for  the  whole  of  the  unsaponi- 
liable  matter),  and  fatty  acids.  The  distribution  of 
phosphatide,  imsaponi liable  matter,  and  fatty  acids 
varies  considerably  with  different  preparations.  The 
proteins  of  the  stromata,  from  which  nuclcoprotein  and 
globulin  are  almost  entirely  absent,  have  been  ex¬ 
amined  quantitatively  and  the  nitrogen  distribution 
has  been  determined .  The  stroma -protein  powder  still 
contains  some  haemoglobin  and  an  analysis^  has  been 
made  of  the  nitrogen  distribution  of  that  part  which 
is  digested  by  pepsin  { haemoglobin  ?)  and  that  undi¬ 
gested.  The  latter  (true  stroma-protein)  is  not 
digested  by  pepsin  or  trypsin,  is  almost  free  from 
phosphorus,  and  contains  small  quantities  only  of 
sulphur ;  it  is  thus  not  of  the  keratin  type. 

A.  WORMALL. 

Formation  of  crystals  within  the  red  blood- 
corpuscle.  H.  W.  Kraxz  (Z.  Biol,  1928,  87, 
258 — 268}. — When  viewed  through  the  polarising 
microscope  red  blood- corpuscles  fixed  by  dichromate 
according  to  a  method  fully  described  show  a  spheral- 
itic  appearance  indicating  the  presence  of  .  crystals 
within  them.  The  conditions  of  formation  and 

properties  of  these  crystals  are  described. 

W.  O.  Kermack. 

Preparation  of  oxyhemoglobin  crystals  from 
ox  blood.  W.  Marshall  (J.  Physiol.,  Proc.  Physiol 
Soc,,  1927,  64,  xxv— xx vi).— The  corpuscular  mass  is 
washed  three  times  with  1%  sodium  chloride  solution, 
shaken  with  tap-water,  and  the  mixture  shaken  with 
ether.  The  bottom  clear  solution  is  separated  alter 
12  hrs.,  and  0*5  vol  of  a  mixture  of  96%  alcohol 
(70  parts)  and  ether-saturated  water  (30  parts)  is 
added  with  agitation.  After  30  min.  the  mixture  is 
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barium  chloride  (at  high  concentrations  a  slight 
peptising  action  is  observed)  and  peptised  by  saponin 
and  bile  salts.  The  latter  also  peptise  cholesterol . 
The  inhibitory  action  of  egg-protein  and  blood-scrum 
on  the  hssmolvsis  of  the  red  blood-corpuscles  of  sheep 
is  due  to  antagonistic  action  of  the  peptising  and 
sensitising  agents.  Sodium  glycoeholato  is  a  much 
more  powerful  haemolytic  agent  than  sodium  tauro- 
e  hoi  ate.  G.  A,  0.  Gough. 

Antigenic  character  of  albumins  modified  by 
beat  and  their  specific  differentiation  by  preci¬ 
pitant  sera.  E.  Nicolas  and  K.  Katrandjiev 
(Compt.  rend.,  1928,  186,  106S — 1070). — The  pro¬ 
perties  of  the  antisera  obtained  by  the  inoculation  of 
rabbits  with  ox  sera  which  have  been  coagulated  at 
80°,  100°,  110°,  and  120°  have  been  studied.  The  heat- 
coagulated  proteins  of  the  serum  are  antigens,  this 
property  being  maintained  even  after  heating  at  120°. 
The  antiserum  obtained  precipitates  the  antigen 
which  has  not  been  heated,  and  the  alteration  pro¬ 
duced  in  the  proteins  by  heat,  treatment  with  sodium 
hydroxide,  or  even  formaldehyde  has  no  effect  on  their 
specificity  of  action.  The  antisera  obtained  will  also 
precipitate  the  heated  antigens  and  will  react  with  an 
aqueous  or  0*4%  sodium  chloride  extract  of  the  meat- 
muscle  and  blood -proteins.  It  is  possible  to  prepare 
suitable  solutions  of  the  latter  which  after  neutralis¬ 
ation  and  dilution  react  with  the  antisera  obtained 
from  rabbits  which  have  been  treated  with  the 
coagulated  sera,  but  give  only  very  feeble  reactions 
with  those  obtained  when  a  serum  which  has  not  been 
heated  has  been  used.  By  these  methods  the 
specific  differentiation  of  cooked  meats  can  bo 
achieved.  J.  W.  Baker. 

Acetone  method  applied  to  study  of  distribution 
of  antibodies  on  agglutinating  sera  during 
immunisation.  M.  Piettre  and  A.  Chretien 
(Compt.  rend.,  1928,  186,  1240— 1242).— The  distri¬ 
bution  of  aggl  lit  inants  between  the  three  protein 
fractions  obtained  by  acetone  treatment  of  anti- 
paratyphoid-Ii  serum,  from  a  horse  injected 
subcutaneously  with  washed  bacilli,  is  demon¬ 
strated.  The  agglutinating  action  of  the  above 
serum,  and  also  that  of  the  protein  constituents 
brought  to  the  same  concentration  as  in  the  serum, 
was  compared  under  the  same  conditions.  The 
serum -globulin  was  employed  in  faintly  alkaline 
solution  and  the  “  myxoprotein in  physiological 
saline.  The  serum-globulin  is  the  most  active  during 
the  first  phases  and  the  serum -albumin  later.  The 
amount  of  total  extract  and  particularly  that  of  the 
serum-albumin  increases  with  agglutinating  power,  a 
fact  which  was  noted  also  during  immunisation 
against  rattlesnake  venom.  J.  p,  Fulton. 

Specificity  of  muscle-  and  serum-proteins  of 
animals.  I.  T.  Tadqkoro,  M.  Abe,  and  S. 
Watanabe  (J.  Coll.  Agric.  Hokkaido  Imp.  Univ., 
1927,  19,  107— 115).— Differences  in  the  isoelectric 
point,  specific  rotatory  power,  and  amino-acid  content 
of  myosin,  myogen,  and  serum-globulin  of  the  ox, 
horse,  cock,  and  man  arc  recorded. 

Chemical  Abstracts. 

Egg-yolk  oil.  3L  Suzuki  (Bull.  Agric.  Chem.  Soc. 
Japan,  1927, 3,  54—55). — The  oil  (from  white  leghorns 


and  Chinese  hens)  contained,  as  saturated  fatty  acids, 
Lsopalmitle  and  palmitic  acids  (2  :  1),  and  as  un- 
satnrated  fatty  acids,  oleic  with  some  linoleic  acid. 
That  from  the  former  variety  contained  stearic  acid, 
and  from  the  latter  a  little  arachidonic  acid. 

Chemical  Abstracts. 

Charcot-Leyden-B o ttcher-N eum aim  crystals . 
A.  Neumann  (Z.  physiol.  Chem.,  1928, 173,  69 — 71). — 
A  note,  with  reference  to  the  publication  of  Wrede, 
Bolt,  and  Buch  (A.,  1927,  478)  on  the  same  subject. 

J.  Stewart. 

Oil  from  the  abdomen  of  the  tjueen  ant. 
J.  B.  da  Rocha  (Bob  Soe.  Chim.  Sao  Paulo,  1928,  1, 
27 — 30). — The  abdomina  of  queens  of  the  leaf-cutting 
ant  Alia  sexdens  yielded  29%  of  oil  by  expression. 
The  oil  had  the  following  properties  :  yellowish -red 
colour,  rancid  odour,  setting  point  S°,  m.  p.  13*5 — 
15°,  fi15  0*9753,  n40  1*456,  butyrorefraetometrie  index 
46*0  at  40°,  Reichert-AIeissl  value  1*43,  total  acid 
(as  oleic  acid)  48*5%,  soluble  acid  (as  butyric  acid) 
9*5%,  iodine  value  (Hiibl)  84,  saponification  value 
1ST,  soluble  in  5  parts  of  boiling  alcohol,  in  50  parts 
at  25°,  miscible  with  chloroform  and  ether,  and,  with 
slight  deposit  on  keeping,  with  light  petroleum, 
carbon  disulphide,  and  benzene ;  ash  (chiefly  potass¬ 
ium  sulphate  and  carbonate)  0*263%.  A  trace  of 
lecithin  was  present.  Extraction  of  the  residue  by 
carbon  disulphide  yielded  13*2%  of  its  weight  of  solid, 
which,  re-extracted  and  evaporated,  gave  a  product 
of  m.  p.  46°,  d2S  0*9196,  total  acid  (as  oleic  acid) 
91*9%.  Subsequent  extraction  by  alcohol  removed 
11*7%  of  reddish  oil.  R.  K.  Callow. 

Chemistry  of  the  placenta  ;  presence  of  choline. 
H.  Silvers  (Z.  Biol.,  1928,  87,  319—326). — From  an 
aqueous  placental  extract  spermine,  neosine,  and 
choline  have  been  isolated.  The  presence  of  choline 
accounts  for  certain  of  the  physiological  properties  of 
the  extract.  "  W.  0.  Rermack. 

Presence  of  a  laetacidogen-like  substance  in 
glands.  II.  F.  Krause  (Z.  physiol.  Chem..  1928, 
173,  235—244;  cf.  A.,  1927,  901).— Stimulation  of 
the  salivary  gland  (parotid)  of  the  dog  by  pilocarpine 
produces  no  increase  in  phosphoric  acid,  but  the 
concentration  of  lactic  acid  (corrected  for  the  increase 
in  volume)  increases  slightly,  the  maximum  increase 
being  20%.  Muscle,  liver,  or  pancreas  pulp  liberates 
phosphoric  acid  from  the  neutralised  Schenek  filtrate 
prepared  from  the  resting  gland  (pancreas  or  liver). 
The  precursor  of  this  phosphoric  acid  is  not  nucleic 
acid,  which  was  suggested  as  the  source  of  the  phos¬ 
phoric  acid  liberated  on  incubation  of  pulped  glands 
(loc.  cit .),  but  is  considered  to  bo  an  organic  phosphoric 
acid.  No  hexosemonophosphoric  acid  could  be 
isolated,  however,  from  ox  pancreas  or  salivary  glands 
by  the  method  of  Em b den  and  Zimmermann  (A., 
1925,  i,  729).  A.  Worm  all. 

Identity  of  1 A  kanirin  ?  f  with  trimethylamine 
oxide.  F.  A.  Hoppe-Seylek  (Z.  physiol.  Chem., 
1928,  175,  300 — 303). — By  a  comparison  of  the 
physical  constants  and  analytical  data  of  the  base, 
its  hydrochloride,  plat  mate,  and  picrate,  “  kanirin, 
isolated  from  the  Japanese  giant  crab  by  Suzuki, 
Inouye,  and  Bliaratkar  (J.  Coll.  Agric.  Tokyo,  1913, 
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5,  9),  is  shown  to  be  identical  with  trimethylamine 
oxide,  J.  W.  Baker. 

Isolation  ol  various  natural  phosphoric  acid 
compounds  and  their  homogeneity.  K ,  Lo hmann 
(Biochem.  Z.,  1928, 194,  306 — 327 ) . — Methods  for  the 
preparation  of  phosphagen  and  lactacidogen  and 
for  the  detennination  of  inorganic-,  phosphagen-,  and 
total  phosphate  are  described.  Investigation  of  the 
kinetics  of  the  hydrolysis  of  the  various  phosphoric 
esters  by  acid  shows  that  Embden’s  and  Robison's 

n  ’ 

esters,  which  are  30%  hydrolysed  in  3 — 4  lira.,  cannot 
be  identical  with  Neuberg?s  ester,  which  is  75% 
hydrolysed.  It  is  suggested  therefore  that  Ncubcrg’s 
ester  consists  chiefly  of  a  readily  hydrolysable  ketose 
ester  together  with  a  smaller  amount  of  a  difficultly 
hydrolysable  aldose  component,  the  latter  predominat¬ 
ing  in  the  other  two  esters.  The  course  of  reaction  of 
creatine  phosphate  in  acid  solution  is,  however,  that 
of  a  unimolecular  reaction.  P.  W.  Clutterbuck. 

Occurrence  of  labile  phosphorus  in  various 
kinds  of  muscles.  L.  Irving  and  P.  H.  Wells 
(J.  Biol.  Chem.,  1928,  77,  97— 113),— The  presence  of 
labile  phosphorus  of  the  nature  of  phosphagen 
(cf.  Eggleton  and  Eggleton,  A.,  1927,  271,  990)  was 
demonstrated  in  the  striated  muscles  of  all  verte¬ 
brates  except  fishes ;  it  could  not  be  detected  in  any 
muscle  of  invertebrates  nor  in  plain  muscle  and  heart 
muscle  of  vertebrates ;  its  distribution  seems,  there¬ 
fore,  to  run  parallel  with  that  of  creatine. 

C.  R,  Harington. 

Extractives  of  muscle.  XXVII.  Determin¬ 
ation  of  carnosine.  L.  Broitde  (Z.  physiol,  Chem., 
1928,  173,  1 — 16). — By  the  action  at  the  ordinary 
temperature,  in  an  atmosphere  of  carbon  dioxide,  of  an 
aqueous  solution  of  sodium  nitrite  in  presence  of 
acetic  acid,  the  (L  alanine  residue  of  carnosine  is 
converted  quantitatively  into  jbhydroxypropionic 
acid .  Excess  of  nitrous  acid  is  destroyed  by  treatment 
with  aluminium  in  an  alkaline  solution,  and  after 
22  hrs.  the  diluted  solution  is  acidified  with  sulphuric 
acid  and  distilled  (avoiding  the  use  of  rubber  stoppers). 
Acrylic  acid  is  determined  in  the  distillate  by  its 
absorption  of  bromine.  The  method  failed  to  deter¬ 
mine  more  than  86*3%  of  the  carnosine  present,  but 
is  specific  for  this  substance.  J.  Stewart. 

New  base  from  ox  muscle,  and  its  constitution. 
W.  Lin  new  eh  (Z.  physiol.  Chem.,  1928, 175,  91 — 96). 
— The  lysine  fraction  of  the  bases  precipitated  by 
pliGsphotungstie  acid  from  Liebig's  meat  extract 
which  has  been  freed  from  substances  precipi table  by 
tannic  acid  contains  crotonbetaine  [methylbetaine  of  y- 
dimethylaminoorotonie  acid],  NMc3*CH24CH!0H*C02, 

wliich  is  isolated  as  chloroa  urate,  m.  p.  215 — 217" 
(com).  The  chloride  is  converted  into  the  ethyl  ester 
chloroplatinate,  m.  p.  223 — 225°  (decomp.),  and  is 
hydrogenated  to  y-butyrobetaine.  The  easy  reduc¬ 
tion  indicates  the  presence  of  an  a-  rather  than  a 
Moublc  linking.  C.  Hollins. 

determination  of  amino-acid -nitrogen  in 
animal  tissues.  J.  M.  Luck  (J.  Biol.  Chem.,  1928, 
77,  1 — 12). — The  fresh  tissue  is  frozen  in  liquid  air, 
powdered,  and  a  sample  weighed ;  the  sample  is 
extracted  with  boiling  dilute  acetic  acid,  and  the 


extract  cleared  by  successive  treatment  with  tri¬ 
chloroacetic  acid  and  kieselguhr ;  ammonia  is  re¬ 
moved  by  boiling  after  addition  of  sodium  hydroxide 
and  the  amino  nitrogen  is  then  determined  by  the 
method  of  Van  Slyke.  C.  R,  Harington. 

Determination  of  mineral  matter  in  various 
parts  of  a  cell  by  micr o -incineration .  A.  Poli- 
card  (Compt.  rend.,  1928,  186,  1066 — 1067). — By 
use  of  48  hr.  cultures  of  the  cells  of  the  spleen  of  the 
white  rat  in  very  dilute  plasma,  and  improvement  in 
the  optical  conditions  of  examination,  it  is  possible 
to  apply  the  author's  method  of  micro-incineration 
(A.,  1924,  i,  1.19)  to  animal  cells.  It  is  thus  found  that 
the  nucleus  contains  an  appreciable  amount  of 
mineral  matter  (probably  calcium  and  magnesium), 
whilst  only  a  small  amount  is  present  in  the  surround¬ 
ing  cytoplasm.  J.  W.  Baker. 

Phosph&tides  of  milk.  G.  Bischoff  (Z.  physiol. 
Chem.,  1928,  173,  227—232). — Repeated  extraction 
of  10  kg.  of  dried  milk  with  boiling  ethyl  alcohol 
yields  a  phosphatide  mixture  containing  15  g.  of  crude 
lecithin  and  7  g.  of  crude  kephalin  ;  these  constituents 
have  been  separated  and  purified.  Butter  yields  a 
much  smaller  amount  of  phosphatide  under  these 
conditions,  and  the  conclusion  is  reached  that  in  the 
preparation  of  butter  most  of  the  phosphatide  remains 
in  the  butter -milk.  The  phosphatide  of  milk  is 
associated,  therefore,  with  the  water-soluble  fraction 
rather  than  with  the  fat.  A.  Wormall. 

Relationship  of  blood-sugar  content  to  milk 
production  in  cows.  K.  Schwarz  and  E.  Mezler- 
Andelberg  (Biochem.  Z.,  1928,  194,  362—375).— 
The  blood-sugar  values  of  a  large  number  of  milking 
cows  varied  in  5%  of  the  animals  between.  40  and  50, 
in  20%  between  50  and  60,  in  45%  between  60  and 
70,  in  20%  between  70  and  SO,  and  in  10%  was  above 
SO  mg.  per  100  g.  of  blood,  being  usually  lower  than  in 
non-milking  animals  (82  mg.  per  100  g.  of  blood).  A 
direct  relationship  between  the  amount  of  milk  and 
the  blood-sugar  content  \>as  not  found  nor  was  any 
sudden  fall  in  blood-sugar  after  calving  detected . 

P.  W.  Clutterbuck. 

N ephelometr ic  determination  of  peptones  in 
sodium  chloride  solutions  (1  in  1000).  3EL 
Stjrmont  and  It.  Proving  (Bull.  Soc.  Cliim.  biol., 
1928,  10,  406 — 412 ;  cf.  A.,  1927,  376).— The 
nephelometric  determination  of  peptones  in  aqueous 
media  (0*1— 0-3%;  0-5  c.c.)  is  best  made  by  the  use 
of  30%  aqueous  trichloroacetic  acid  (9*5  c.c,),  which 
gives  the  maximum  and  most  permanent  precipitates 
at  that  concentration,  or  3%  sulphosalicylic  acid  at  the 
ordinary  temperature.  At  80°,  the  nephelometric 
values  fall  rapidly  with  time.  Since  these  values,  even 
under  the  standard  conditions,  are  not  strictly 
proportional  to  the  peptone  concentration,  it  is 
essential  to  construct  a  calibration  curve. 

G.  A.  C.  Gough. 

Nephelometric  determination  of  protein  deriv¬ 
atives  in  gastric  fluids.  H.  Surmont  and  R. 
Proving  (Bull.  Soc.  Cliim.  bioL,  1928,  10,  413—414). 
— -In  gastric  fluid  containing  ovalbumin,  albuminoses, 
and  peptones,  the  material  derived  from  proteins 
may  be  determined  by  the  trichloroacetic  acid  method 
(preceding  abstract).  The  peptone  content  may  be 
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found  by  the  same  method  after  preliminary  removal 
of  the  first  two  components  by  coagulation  with  acetic 
acid.  G,  A.  0.  Gough. 

Buffering  power  of  gastric  fluids*  M.  Polo- 
noyski  and  J,  Swyngebauw  (Bull.  Soc,  Chim,  bid., 
1928,  10,  443 — 449). — The  buffering  power  of  gastric 
fluid  is  determined  by  the  hydrogen  electrode  method 
and  is  expressed  as  the  quantify  of  sodium  hydroxide 
necessary  to  change  the  plt  by  a  fixed  amount. 
Although  great  variations,  due  to  pathological  con¬ 
ditions  and  time  of  digestion,  are  observed,  in  general 
there  is  maximum  buffering  power  at  3*5  with  a 
lower  maximum  at  pa  8.  GL  A,  CL  Gough. 

Ursodeoxycholic  acid  in  the  bile  of  bears,  and 
its  physiological  action.  M.  Shoda  (J,  Bioehem. 
Japan,  1927,7,  505 — 517). — Ursodeoxycholic  acid  has 
m.  p.  198 — 200°,  [oc]1M  +  44*5°.  It  stimulates  the 
action  of  lipase  and  hsemolyses  red  blood  cells  at  a 
concentration  of  1  In  320.  "Chemical  Abstracts. 

Reducing  substances  in  urine.  It,  D.  Leas  (J. 
Lab.  Clin.  Mod.,  1926,  12,  15 — 19). — Administration, 
of  sodium  salicylate,  “  einehophen,”  or  41  tolysin  3? 
is  followed  by  the  appearance  of  lsevorotatory  re¬ 
ducing  (but  non-fermen table)  substances  in  the 
mine.  Chemical  Abstracts. 

Detection  ol  urochromogen  in  urine.  E, 
Schumtermahn  (Beitr.  Klin.  TuberkuL,  1927,  65, 
773 — 776 ;  Chem.  Zentr.,  1928,  i,  99). — Concentrated 
sulphuric  acid  (1  c.c.)  containing  a  little  sodium 
perborate  is  added  (cold)  to  2  c.c.  of  the  mine;  the 
mixture  is  again  cooled  and  extracted  with  ether 
(3  c.c.).  Normally  the  ether  becomes  light  yellow ;  in 
the  presence  of  urochromogen  it  acquires  an  intense 
lemon-yellow  colour.  A,  A,  Eldridge. 

Colorimetric  determination  of  small  quanti¬ 
ties  of  bismuth  in  urine,  B.  Glassmann  (Z, 

physiol.  Chem.,  1927,  172,  300 . -309). — If  potassium 

iodide  is  added  to  a  solution  containing  very  small 
quantities  of  bismuth  and  a  little  free  acid,  a  yellow 
colour  is  produced  (Trash,  Z.  anal.  Chem.,  1883,  22, 
432).  On  the  basis  of  this  reaction,  which  is  not 
affected  by  the  presence  of  mercury  or  silver,  a 
method  is  given  in  detail  for  the  determination  of 
bismuth  in  urine,  in  amounts  of  from  0*5  mg.  to 
0*005  mg.  per  50  c.c.  H.  D.  Kay, 

Phosphate  content  of  renal  capsular  fluid  in 
Necturus.  i\  0.  Schmitt  and  H.  L.  White  (Amer. 
J .  Physiol. ,  1928, 84, 401 — 406) . — In  fourteen  samples 
out  of  fifteen  tested  the  “  inorganic  phosphate  ”  con¬ 
centration  varied  between  1*3  and  2*0  mg.  of  phos¬ 
phorus  per  100  c.c.  The  corresponding  plasma 
values  were  54—8*9  mg.  %  and  the  urine  1*0— 8*3 
mg.  %.  It  would  appear  that  only  one  third  to  one 
fourth  of  the  plasma  C£  Inorganic  phosphate  ”  was 
diffusible  through  the  glomerular  membrane. 

R.  K.  Oakxak. 

Determination  of  stercobiim.  A,  Babeggi 
(Folia  Clin.  Chim,  Micro.,  1926,  1,  194 — 197). — 
According  to  Retra  and  Bozzolo  (Policlinieo,  Med. 
Sect  ,,  1924,  No.  3),  stercobilinogen  may  be  determined 
by  mixing  1  g.  of  the  feces  with  50  e.c.'of  95%  alcohol, 
treating  with  an  oxidising  agent  {5 — 6  drops  of 


nitrous-nitric  acid  and  11—12  drops  of  Obermeyer’s 
reagent)  to  complete  the  transformation  of  stereo- 
bllinogen  into  stereobilin,  and  heating  the  liquid  to 
b.  p.  for  30  min.  Of  the  clear  decanted  extract  1  c.c. 
is  employed  for  the  determination  by  the  fluorescence 
method  using  Nencki’s  reagent.  The  author  considers 
that  this  method  does  not  give  accurate  results  and 
that  it  may  bo  vitiated  by  the  presence  of  bilirubin. 
Use  of  the  spectroscopic  method  is  recommended,  the 
liquid  being  continuously  diluted  with  alcohol  until 
the  characteristic  absorption  band  of  stercobilin 
disappears,  and  it  Is  considered  advisable  to  take  5  g. 
instead  of  1  g„  of  the  sample.  The  Riva—Zoia  method, 
in  which  chloroform  is  used  for  extracting  the  faeces, 
gives  results  about  one  half  of  those  furnished  by  the 
Pietra  and  Bozzolo  method,  but  serves  well  for 
ordinary  clinical  purposes.  T.  H.  Rote, 

Reaction  of  tissue.  II.  Hydrogen-ion  con¬ 
centration  in  the  tissue  during  experimental 
acidosis  and  alkalosis.  J.  Ogawa  (Proc.  Imp. 
Acad.  Tokyo,  1928,  4,  82— 83).— When  acidosis  is 
produced  in  an  animal,  whether  by  nephrectomy  or 
by  the  injection  of  acids,  the  intracellular  pa  decreases 
and  It  increases  when  alkalosis  is  produced  by  the 
administration  of  sufficient  alkali.  Injection  of 
insulin  increases  the  intracellular  pu. 

W.  0.  Ivermack. 

Hsemocidal  properties  ol  blood-serum  with 
reference  to  pernicious  anaemia.  O.  H.  Hoeeall 
and  T.  E,  Bookman  (Arch.  Int.  Med.,  1928,  41,  482— 
498). — Haemolytic  substances  are  present  in  the 
serum  of  patients  suffering  from  certain  forms  oi 
anaemia.  A  test  for  clinical  use  based  on  this  finding 
is  described.  W,  O.  Ivermack. 

Fate  of  secretin  in  pancreatic  diabetes.  T, 
Nakaga'wa  and  M.  Haeaba  (J.  Biophys.,  1927,  2, 
xxxviii — xxxix) . — The  amount  of  secretin  in  the 
intestine  of  depanereatised  dogs  was  not  subnormal. 

Chemical  Abstracts. 

Comparative  study  of  the  physical  characters 
and  chemical  components  of  blood  and  of  serous 
discharges,  A.  Orsi  and  L.  Villa  (Folia  Clin. 
Chim.  Micro.,  1926,  1,  190 — 193). — The  density  of 
inflammatory  discharges  approaches  that  of  the 
plasma.  The  refraction  and  viscosity  increase  with 
exudates  and,  after  a  discharge,  change  in  a  manner 
depending  on  the  rapidity  with  which  the  discharge 
re-forms ;  in  the  plasma  these  characters  increase  after 
a  discharge  and  in  the  case  of  transudates  diminish 
in  both  the  liquid  and  the  plasma.  In  general,  the 
electrical  conductivity  varies  inversely  with  the 
protein  concentration, systematic  variations  in  relation 
to  ear  tain  salts  (chlorides)  being  apparent.  The 
Pu  value  varies  greatly  with  liquids  of  cither  similar  or 
different  character,  and  the  alkaline  reserve  in  general 
follows  the  pn  value.  The  ratio  between  the  amounts 
of  chloride  in  the  plasma  and  the  corresponding  liquid 
remains  constant,  and  the  proportions  of  total  non- 
protein  nitrogen  and  of  carbamide  vary  within  very 
narrow  limits.  Dextrose  is  always  found,  being 
usually  in  less  amount  in  the  liquids.  Cholesterol 
is  present  in  minimum  amounts  in  the  transudates, 
but  the  exudates  contain  it  in  determinable  quantity, 
even  when  that  present  in  the  plasma  is  normal. 
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Bilirubin  is  constantly  present  in  the  liquids  in  smaller 
proportion  than  in  the  plasma.  T.  H,  Pope. 

Iodine  problem  and  exophthalmic  goitre 
prophylaxis  from  the  point  of  view  of  agricultural 
chemistry.  K.  Scharrer  (Munch,  med.  Woeh., 
1927,  74,  1788 — 1700  ;  Oh  era.  Zentr.,  1928,  i,  218 — 
219) , — Administration  of  sodium  iodide  in  the 
fodder  of  goats  and  cows  considerably  increases  the 
iodine  content  of  the  milk  and  blood,  and  larger 
quantities  increase  the  yield  of  milk.  The  milk 
obtained  after  moderate  administration  of  iodine  is 
readily  tolerated  by  infants.  Application  of  fertilisers 
containing  iodine  considerably  increases  the  iodine  in 
plants.  ~  A.  A.  Eldridge. 

Basal  metabolism  in  diseases  of  the  thyroid 
and  the  effect  of  certain  therapeutic  measures. 
T.  Kamei  (Folia  endoerinol.  japon,,  1927,  3,  211 — ■ 
205).  Chemical  Abstracts. 

Pathological  significance  of  the  variations  of 
the  free  and  latent  acid  in  gastric  fluids.  H. 
Stjrmont  and  J.  Swyngedauw  (Bull.  Soc..  Chim. 
biol.,  1928,  10,  450 — 455). — The  pK  and  the  latent, 
free,  and  total  acid  of  a  large  variety  of  patho¬ 
logical  gastric  juices  are  given.  At  the  higher 
values  there  is  little  latent  acidity,  since  protein 
ionisation  and  pepsin  action  are  inhibited.  In  eases  of 
permeability  of  the  pyloric  orifice  the  latent  acidity 
almost  disappears  after  1  hr.  of  digestion,  whilst  in 
cases  of  stenosis  the  latent  acidity  persists  since  some 
of  the  partly  hydrolysed  protein  remains  in  the 
stomach.  G.  A.  C.  Gough. 

Inflammation.  V.  Acetone  compounds  in 
the  blood  of  inflamed  tissue.  F.  Bricker  (Arch, 
exp.  Path.  Pharm.,  1928,  129,  285— 287).— The 
venous  blood  from  a  rabbit's  ear  injured  by  immersion 
in  hot  water  or  hot  oil  contains  more  acetone  than  does 
the  venous  blood  from  the  uninjured  ear.  This 
observation  confirms  the  view  that  inflamed  tissues 
often  fail  to  effect  complete  oxidation. 

W.  0.  Kermack. 

Inflammation.  D.  Alpern  and  L.  Tutkevich 
(Zhur.  exp.  Biol.  Med.,  1927,  6,  177— 186) —A  study 
of  the  blood-potassium /calcium  ratio  in  inflammation. 

Chemical  Abstracts. 

Cause  of  the  delay  in  the  Van  den  Bergh 
reaction  in  icteric  serum.  N.  Sofue  (Proc. 
Imp.  Acad.  Tokyo,  1928,  4,  27 — 29) . — Stromata  of 
hsemolysed  blood-corpuscles  cause  a  delay  in  the  Van 
den  Bergli  reaction  whether  these  stromata  are 
previously  injected  into  the  animal  from  which  serum 
is  obtained  or  whether  they  are  added  in  vitro  to  the 
serum .  The  stromata  react  with  bilirubin  in  vitro } 
oxidising  the  latter  and  producing  colours  analogous 
to  those  obtained  in  Gmelin’s  test.  The  biphasic  and 
delayed  reactions  appear  to  depend  on  this  pheno¬ 
menon.  ’  W.  0.  Kermack, 

Parathyroidectomised  dogs.  Blood-mineral 
changes  in  tetany.  C.  I.  Reed,  R,  W.  Lackey,  and 
J.  I.  Payte  (Amer.  J.  Physiol.,  1928,  84, 176—188).— 
Tetany  almost  always  appeared  in  the  operated  animals 
when  the  ratio  of  calcium  to  phosphorus  in  the  plasma 
tell  to  or  below  unity.  The  severity  of  the  symptoms, 


however,  was  not  related  to  the  value  of  this  ratio  or 
to  the  absolute  concentrations  of  either  element. 

R.  Iv.  Can  nan. 

Serum-calcium  in  pulmonary  tuberculosis  and 
on  intravenous  injection  of  calcium.  W,  Brock- 
bank  (Quart.  J.  Med.,  1927,  20,  431 — 448). — In 
pulmonary  tuberculosis  the  scrum -calcium  varied 
from  84)  to  12*0  mg.  per  100  e.e.,  being  decreased  in 
the  acute  stage  and  gradually  increased  after  healing, 
but  the  value  is  not  a  trustworthy  criterion  of  activity. 
Intravenous,  but  not  oral,  administration  of  calcium 
raised  the  value  above  normal. 

Chemical  Abstracts. 

Causes  of  malignant  tumours.  V.  Cysteine 
content  of  normal  and  tumour  tissues.  R. 
Bi Erich  and  K.  Kalle  (Z.  physiol.  Cliem.,  1928, 175, 
292 — 299) , — Cysteine,  as  determined  eolorimetrically 
by  the  Sullivan  reaction,  is  found  to  be  absent  from 
absolutely  fresh  tissues,  with  the  exception  of  the 
kidney,  of  rats,  rabbits,  and  pigs,  but-prolonged  contact 
with  air  alters  the  tissue  and  a  positive  result  is  then 
obtained,  except  in  the  case  of  the  suprarenal  gland, 
in  which  case  the  reaction  is  probably  hindered  by  the 
presence  of  adrenaline.  The  behaviour,  in  this 
respect,  of  malignant  human  tumours  is  similar  to  the 
normal  animal  tissue.  Yeast  gives  a  negative  reaction 
for  cysteine.  Suprarenal  extract  contains,  in  addition 
to  glutathione,  a  substance  which  absorbs  iodine  in 
acid  solution.  J.  W.  Baker. 

Preparation  of  colloidal  lead.  S.  W.  Penny- 
chick  and  A.  E.  Scott  (Austral.  J.  Exp.  Biol.,  1928, 
5,  95— 99).— Details  are  given  for  the  preparation  of 
solutions  of  colloidal  lead  by  sparking  in  presence  of 
gelatin  solution,  and  data  are  given  relating  to  their 
stability.  When  used  in  cancer  therapy,  very  pure 
samples,  prepared  in  presence  of  nitrogen,  proved 
less  effective  than  those  obtained  by  the  ordinary 
method ;  the  presence  of  hydroxide  is  therefore 
considered  to  be  essential.  E.  A.  Lent. 

Chlorides  and  nitrogenous  substances  in  the 
duodenal  fluid  in  uraemia.  C.  Auguste  (Bull. 
Soc.  Chim.  biol.,  1928,  10,  386— 396).— The  duodenal 
fluid  of  urosmies  as  compared  with  that  of  normal 
subjects  contains  larger  amounts  of  water  and  of 
chloride,  the  concentration  of  which  is  greater  than 
that  of  the  urine.  In  both  the  normal  and  the 
pathological  states  more  nitrogen  is  liberated  from  the 
mine  by  sodium  hypobromite  than  from  the  duodenal 
fluid ;  the  latter  values,  which  represent  only  about 
40 — 70%  of  the  total  nitrogen,  are  smaller  than  the 
corresponding  blood  values,  which  represent  almost 
the  entire  nitrogen  content.  G.  A.  C.  Cough. 

Changes  in  blood  during  fasting  and  sub¬ 
sequent  refeeding.  II.  S.  Morgulis  (Amer.  J. 
Physiol.,  1928,  84,  350 — 362) . — The  electrolyte  con¬ 
centrations  of  the  plasma  of  dogs  were  maintained 
remarkably  constant  during  inanition.  Striking 
changes  occurred  only  in  advanced  starvation.  There 
was  a  diminution  in  chlorides  accompanied  by  a  rise 
in  hydrogen  carbonate.  Normal  relations  rapidly 
reappeared  on  renewed  feeding.  There  xvas  a  fall  in 
the  calcium  concentration  during  fasting  which  may 
be  clue  to  a  change  in  the  globulin-albumin  ratio. 

R.  K,  Cannan. 
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Growth  on  synthetic  diet  containing  small 
amounts  of  sodium,  J.  L.  St.  John  (J.  Biol. 
Chem,,  1928,  77,  27 — 3 2), — Normal  growth  in  rats 
could  not  be  obtained  on  diets  containing  0-3%  or 
less  of  sodium,  0.  R.  Ha  ring  ton. 

Calcification  in  vitro.  III,  Inorganic  factors 
determining  calcification,  D.  H.  Shelling,  B, 
Kramer,  and  E,  R,  Ghent  (J.  Biol.  Chem.,  1928,  77, 
157— 170) .—Calcification  of  rachitic  cartilage  incub¬ 
ated  in  blood-serum  is  favoured  by  a  piL  similar  to 
that  of  normal  blood -serum,  and  is  inhibited  by 
increase  in  the  ionic  strength  of  the  serum  produced 
by  excess  of  cither  sodium  or  potassium  chloride; 
the  inhibiting  effect  of  such  increase  in  ionic  strength 
is  more  marked  the  lower  the  concentration  of  calcium 
and  phosphorus.  Calcification  is  also  inhibited  by 
magnesium,  but  this  effect  can  be  neutralised  by 
addition  of  phosphate.  0,  R.  Harington, 

Phosphorus  metabolism,  A.  Chaiijt  and  A. 
Livschttz  (Arch.  Sci.  biol.  [Moscow],  1927,  27,  89— 
99;  Chem.  Zontr.,  1927,  ii,  2688).— 1 The  phosphorus 
metabolism  of  dogs  is  discussed.  The  blood-serum 
contains  3-1 — 7*2  x  10~5  g./e.e.  of  inorganic  phosphorus, 
and  2*6 — 3*5  x  10“4  g./c.c,  of  total  phosphorus. 

A.  A.  Elbridge. 

Behaviour  of  ethyl  diethylacetoaeetale  in  the 
organism.  E.  Pace  (Arch.  Farm,  sperim,,  1928, 
44,  265 — 272},—  In  a  dose  of  0*007  g.,  ethyl  diethyl- 
acetoacetate  exerts  a  depressing  effect  on  the  central 
nervous  system  of  a  frog  weighing  20  g.,  the  general 
action  being  similar  to,  but  more  intense  than, 
that  of  ethyl  acct ©acetate  (A.,  1927,  1218).  When 
administered  to  the  rabbit,  the  diethy lac etoacet ate 
is  not  decomposed,  but  is  excreted  in  combination 
with  glycuronic  acid.  T\  H.  Pope. 

p-Oxidatiun  of  S-amino valeric  acid.  W*  Keil 
(Z.  physiol.  Chem.,  1927,  172,  310— 313).— After 
subcutaneous  administration,  to  a  dog,  of  40  g.  of 
sodium  8-aminovalerate,  1*5  g.  of  the  chloroaurate  of 
methyl  p-ammoethyl  ketone  has  been  isolated  from 
the  urine,  and  identified  by  analysis.  At  least  a  part, 
therefore,  of  the  S-amino valeric  acid  suffers  p-oxidation 
in  the  animal  body.  H,  1).  Kay. 

Action  of  ions  on  the  metabolism  of  sugars. 
().  Ivauffmann-Cosla  (Bull.  8oc.  Ohim.  biol.,  1928, 
10,  397 — 405 ;  ef.  A.,  1926,  1063)*— The  urine  of 
normal  dogs,  to  which  increasing  doses  of  dextrose 
are  administered  without  exceeding  the  limit  above 
which  the  sugar  is  only  partly  oxidised,  shows  increas¬ 
ingly  large  calcium  values,  whilst  the  faecal  calcium 
remains  almost  constant.  It  is  suggested  that  there 
is  some  relation  between  cellular  oxidation  and  calcium 
metabolism.  The  calcium  content  of  the  urine  falls 
slightly  when  the  dextrose  is  not  completely  assimil¬ 
ated.  G.  A.  0.  Gough. 

Carbohydrate  metabolism  and  ammonia 
formation  in  the  blood.  A.  Gigon  (Schweiz,  mcd. 
Wocli.,  1927,  57.  294—290;  Chem.  Zentr.,  1928,  1, 
84). — A  distinct  relation  exists  between  dextrose  and 
ammonia  in  Mood.  Ingestion  of  urea  causes  an 
increase  in  the  blood -ammonia,  with  a  parallel 
hyperglycaemia ;  injection  of  dextrose  reduces  the 
ammonia  value.  A,  A.  Elbriuge. 


Ammonia  content  of  and  ammonia  formation 
in  muscle  and  its  relationship  to  function  and 
changes  of  condition.  V.  Course  of  traumatic 
formation  of  lactic  acid  and  ammonia  and  their 
dependence  on  inhibiting  factors*  S.  Chrzaszc- 
zjewski  and  W.  Mozolowski  (Biochem.  Z.,  1928, 194. 
233 — 243). — ■ When  a  muscle  is  macerated  with  sand 
and  water,  the  lactic  acid  formed  in  2  min.  is  ten 
times  the  resting  value  and  the  course  of  forma¬ 
tion  is  similar  to  that  of  ammonia.  The  traumatic 
formation  of  lactic  acid  and  of  ammonia  is  inhibited 
by  borate  solution  of  pn  9*3.  By  means  of  sodium 
fluoride  solution  (1%)  the  traumatic  formation  of 
lactic  acid  is  entirely  abolished  whereas  the  formation 
of  ammonia  is  only  somewhat  inhibited,  the  two 
processes  being  thereby  separable.  No  direct 
relationship  exists  between  the  formation  of  ammonia 
and  lactic  acid  in  muscle  (A,,  1927,  694;  this  voh, 
198).  P.  W.  Clutter-ruck, 

Transformation  of  creatine  into  creatinine 
by  the  male  and  female  human  organism*  W.  C. 
Rose,  R.  II.  Ellis,  and  0.  G  Hewing  (J.  Biol.  Chem., 
1928,  77,  171 — 184). — After  long  continued  feeding 
of  creatine  to  human  subjects  larger  amounts  were- 
excreted  unchanged  in  the  female  than  in  the  male, 
but,  of  the  remainder,  the  same  proportion  (about 
one  third)  was  excreted  as  creatinine  in  both,  sexes; 
the  results  suggest  the  existence  of  two  metabolic 
processes  concerned  with  creatine,  one  leading  to 
creatinine  and  the  second  to  some  other  end  product ; 
a  lower  efficiency  of  the  latter  process  may  account 
for  creatinuria  in  women.  (X  R.  Haiungton. 

Excretion  of  creatinine  and  the  height  of 
energy  loss  in  man.  L.  Garot  (Arch.  int. 
physiol.,  1927,  29,  326 — 341).— During  the  first  15 
vrs.  of  life  the  creatine ;  creatinine  excretion  ratio, 
at  first  unity,  changes,  the  latter  gradually  replacing 
an  equivalent  amount  of  the  former.  The  creatinine 
excretion  per  kg.  diminishes  with  increasing  age  and 
size,  and  corresponds  with,  but  is  not  proportional  to, 
the  change  in  production  of  heat. 

Chemical  Abstracts. 

Specific  dynamic  action  and  nitrogen  elimin¬ 
ation  following  intravenous  administration  of 
various  amino-acids.  C.  M.  Wilhelm  j  and  J.  L. 
Bollmak  (J.  Biol.  #  Chem.,  1928,  77,  127—149).— 
Intravenous  injections  of  glycine,  alanine,  and 
phenylalanine  cause  immediate  increases  in  heat 
production  accompanied  by  rise  in  the  respiratory 
quotient;  the  specific  dynamic  effects  of  these  amino- 
acids,  expressed  as  calories  of  extra  heat  produced  per 
millimoi.  of  amino-acid,  arc  in  the  ratio  1*3  :  1  :  2. 
Following  administration  of  a  racemic  amino -add, 
more  than  50%  °£  the  nitrogen  may  bo  excreted  as 
carbamide,  indicating  a  small  utilisation  of  the 
non- biological  isomer ide,  C.  R.  Haiungton. 

Metabolism  of  amino-acids.  J.  M.  Luck  (J. 
Biol.  Chem.,  1928,  77,  13 — 26).’ — After  oral  adminis¬ 
tration  of  various  amino -acids  to  rats  the  ammonia 
content  of  the  liver  and  muscles  remained  unchanged ; 
the  amino -acid  nitrogen  of  the  liver  \\  as  increased 
to  a  variable  extent ;  that  of  the  muscles  showed  an 
increase  only  after  administration  of  glycine,  which 
also  produced  the  largest  rise  in  the  amino-nitrogen 


BIOCHEMISTRY. 


069 


of  the  liver ;  the  rise  in  the  latter  does  not,  apparently, 
depend  on  the  concentration  of  amino-nitrogen 
attained  in  the  blood.  0.  Pv.  Harington. 

f-Hydroxyproline  and  f-proline  as  sugar 
formers.  Metabolic  investigations  with,  dogs 
dosed  with  phloridzin.  J.  Kapfhammer  and  C. 
Risciioff  (Z.  physiol.  Chem.,  1928,  172,  251—254; 
cf,  Dakin,  A.,  1913,  i,  225). — The  amount  of  extra 
sugar  excreted  in  the  urine  of  phloridzinised  dogs 
after  injection  of  Z-hydroxyprolino  corresponds 

closelv  with  the  utilisation  of  three  carbon  atoms  for 

^  ■ 

sugar  formation.  Pure  Z-proline  gives  about  the  same 
quantity  of  extra  sugar  as  the  proline  (66%  dl,  34%  l) 
used  bv  Dakin.  C.  Hollins. 

Synthesis  of  hippuric  acid  in  the  animal  organ¬ 
ism,  VII.  Hate  of  elimination  of  hippuric  acid 
after  ingestion  of  sodium  benzoate,  benzyl 
alcohol,  and  benzyl  succinate.  S.  L.  Diack  and 

H.  B.  Lewis  (J.  Biol.  Chem.,  1928,  77,  89 — 95). — 
The  urinary  excretion  of  hippuric  acid  after  oral 
administration  of  benzyl  alcohol  to  rabbits  is  almost 
as  rapid  as  that  resulting  from  ingestion  of  sodium 
benzoate ;  recovery  of  benzyl  succinate  as  hippuric 
acid  in  the  urine  amounted  to  61%  in  24  hrs.  and  that 
of  sodium  benzyl  succinate  to  45%,  although  the 
excretion  of  hippuric  acid  in  the  first  hour  after 
ingestion  was  more  rapid  in  the  latter  case. 

C.  R.  Harington. 

Regulation  of  the  metabolism  of  the  liver  by 
the  nervous  system.  I.  P.  Astanin,  I.  Kriwsky, 
and  W.  Hu bel.  II.  Influence  of  the  vegetative 
nervous  system  on  the  carbamide  and  sugar 
formation  in  the  liver.  P.  Astanin  and  W.  Rub  el 
{Biochcm.  Z.,  1928,  194,  254—261;  262—272).— 

I.  When  the  surviving  liver  is  perfused  with  d  i  fibrin - 
ated  blood,  the  carbamide  content  of  the  blood  is 
alwavs  increased,  whilst  bv  addition  of  ammonium 
carbonate  the  carbamide  content  is  considerably 
but  not  proportionately  increased,  the  acid-base 
equilibrium  is  scarcely  affected,  and  the  amounts  of 
sugar  and  residual  nitrogen  are  increased. 

II.  The  carbamide  content  of  blood  perfusing  a 
surviving  liver  is  increased  by  stimulating  the  vagus 
but  not  affected  by  stimulating  the  sympathetic, 
whilst  the  sugar  content  is  increased  by  stimulating 
the  sympathetic  but  is  not  affected  or  slightly 
decreased  by  stimulating  the  vagus. 

P.  W.  Clutterbuck. 

Physiological  study  of  glutathione  by  liver 
perfusion.  R.  Fabue  and  H.  Simonnet  (J.  Pliarm. 
Chim.,  1928,  (viiij,  7,  447— 449).— See  this  voL,  196. 

Metabolism  of  the  bile  acids.  C.  H.  Greene, 
W.  Aldrich,  and  L.  G.  Rows  tree  (J.  Physiol,,  Proc. 
Physiol.  Soc.,  1927,  84,.  vii — viii), — By  adaptation 
Pettcnkofer’s  reaction,  glycocholic  acid  (0-1— 
9*5  mg.)  is  determined  with  an  error  of  5%.  Intra¬ 
venous  injection  of  whole  bile  or  bile  salt  markedly 
increases  the  blood  bile  acid,  but  the  acids  rapidly 
leave  the  blood ;  oral  administration  leads  to  an 
increase  of  the  amount  in  the  blood  of  the  portal, 
of  the  jugular,  vein.  A.  A.  Eldridge, 

&-ite  of  formation  of  bilirubin.  K.  Taxiguomi 
(Areli.  exp.  Path.  Pharm.,  1928,  130,  37— 48).— 


Although  extra-hepatic  formation  of  bilirubin  does 
occur,  the  liver  is  the  chief  site  of  its  formation. 
After  administration  of  tolylenediamine  or  phenyl - 
hydrazine  to  a  dog,  icterus  occurs  only  when  the 
liver  is  present.  W.  0.  Kermack. 

Sense  of  taste  in  bees.  II.  Iv.  vox  Frisch 
(Natunviss,,  1928,  16,  307—315;  cf.  ibid.,  1927,  15, 
321 — 327). — Fasting  bees  can  differentiate  between 
Jf/4  and  .M/8  solutions  of  sucrose,  but  M/IG  solutions 
are  neglected .  A  threshold  concentration  for  the 
recognition  of  sweetness  is  indicated.  'Without 
fasting,  however,  M /S  and  M/12  solutions  receive  little 
attention,  whilst  M/2  (17%)  solutions  are  invariably 
attractive.  Bees  will  absorb  solutions  containing 
two  sweet  constituents  when  the  concentrations  arc 
below  the  limiting  values,  provided  the  additive 
concentration  is  sufficiently  high.  Tasteless  sub¬ 
stances  exert  no  such  additive  effect.  The  following 
compounds  are  sweet  both  to  men  and  bees  ;  dextrose, 
lac vulose,  a-methylglucosidc,  sucrose,  trehalose,  malt¬ 
ose,  mclibiose,  whereas  bees  neglect  galactose, 
mannose,  sorbose,  mannitol,  dulcitol,  sorbitol,  arabin- 
ose,  xylose,  rh am  nose,  ervthritol,  cellobiose,  and 
raffinose.  No  simple  relationship  between  chemical 
constitution  and  sweetness  emerges  cither  from  the 
work  on  the  bee  or  on  the  human  sense  of  taste. 

R.  A.  Morton. 

Calcium  and  ultra-violet  irradiation.  Effect 
on  serum-calcium.  Effect  on  calcium  utilis¬ 
ation  on  a  calcium-poor  diet.  L.  T.  Fair  hall 
(Amer.  J.  Physiol.,  1928,  84,  378— 385).— On  a 
normal  diet  irradiated  rats  had  a  somewhat  higher 
concentration  of  calcium  in  the  serum  than  did  normal 
rats  of  the  same  age.  Irradiation  increased  calci¬ 
fication  in  rats  both  on  a  normal  and  on  a  calcium- 
poor  diet :  nevertheless,  on  the  latter  diet  irradiated 
rats,  although  their  growth  appeared  normal,  con¬ 
tained  only  about  50%  of  the  calcium  of  normal  rats 
on  a  normal  diet.  R.  K.  Canxan. 

Influence  of  nucleic  acids  of  various  origin  on 
the  growth  and  longevity  of  the  white  mouse. 
T.  B.  Robertson  (Austral.  J.  Exp.  Biol.,  1928,  5, 
47 — 67).— The  effect  of  nucleic  acid  of  various  origins 
on  the  growth  and  longevity  of  miee  has  been  investig¬ 
ated.  Thymus  nuclei  in  daily  doses  corresponding 
with  0*5  g.  of  fresh  tissue,  and  veast -nucleic  acid, 
daily  dose  25  mg.,  have  no  effect  on  the  growth  curve ; 
the  former,  however,  results  in  a  12*6%  increase  in 
life-duration  for  the  male  and  a  17%  increase  for  the 
female ;  the  latter  results  in  a  16%  increase  for  the 
male.  Alice  receiving  a  daily  'dose  of  15  mg.  of 
spleen-nucleic  acid  exhibit  an  increase  of  growth 
over  the  controls  between  the  18th  and  72nd  weeks 
of  age  but  show  no  increase  in  life- duration. 

E.  A.  Lust. 

Effect  of  mental  fatigue  on  the  excretion  of 
organic  phosphorus  in  the  urine.  L.  E.  Tarano- 
witsch  (Biochcm.  Z.,  1928,  194.  401 — 465).—’ The 
organic  phosphorus  of  the  urine  is  not  directly 
dependent  on  the  phosphorus  content  of  the  food 
absorbed,  but  both  the  organic  phosphorus  and  the 
ratio  of  organic  to  total  phosphorus  increase  in  all 
cases  of  fatigue  bv  continuous  mental  work. 

l\  W.  Clutterbuck. 
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Constitution  and  [physiological]  action. 
Aromatic  fluorine  compounds,  F,  Lehmann 
(Arch.  exp.  Path.  Pharm.,  1928,  130,  250 — 255). — 
The  action  of  the  following  compounds  has  been 
determined  on  frogs :  toluene,  to -trifluoro toluene, 
oa-trichlorotoluene,  o>-ehloro-oj-difliiorotoluene,  6)-tri- 
fluoro-wi-nitrotoluene,  sodium  w-trifl uoro-ra-toluate, 
63 -trifluoro  -m-toluidino  hydrochloride,  m-toluidinc 
hydrochloride,  and  aniline  hydrochloride.  The 
toxicity  of  toluene  is  increased  by  the  introduction 
of  chlorine  and  still  more  by  the  introduction  of 
fluorine  into  the  side -chain,  whilst  the  toxicity  of 
63 - trifluorotoluene  is  further  increased  by  the  presence 
of  an  amino -group  or  to  a  smaller  extent  of  a  nitre- 
or  carboxyl  group  in  the  rae/n -position. 

W.  0.  Kermack. 

Effect  of  drugs  on  the  protein  content  of  the 
cerebrospinal  fluid  of  rabbits.  L.  F.  Hewitt  and 
H.  Florey  {J,  Physiol.,  Proc.  Physiol.  Soc.,  1927,  64, 
xxvii — xxviii) . — The  protein  content  of  the  cere¬ 
brospinal  fluid  of  rabbits  is  not  increased  by  adminis¬ 
tration  of  hexamethylenetetramine,  histamine,  or 
pilocarpine ;  p-phenylenedi  amine  causes  a  25% 
increase,  an  increase  negligible  in  comparison  with 
that  caused  in  man  by  tubercular  meningitis. 

A.  A.  Eldridge. 

Metabolic  action  of  11  synthalin  ”  with  special 
reference  to  the  analysis  of  the  organs,  A.  Boe- 
deker  and  P.  Junkersdorf  (Arch.  exp.  Path. 
Pharm.,  1928,  129,  351 — 360). — After  administration 
of  synthalin  the  blood-sugar  usually  rises  and  then 
shows  a  fairly  marked  fall.  Glycogen  tends  to  dis¬ 
appear  from  the  liver  and  peptone  appears  in  the 
urine,  and  it  is  suggested  that  synthalin  may  possess  a 
toxic  action.  W.  0.  Kermack. 

Guanidine  derivatives  which  lower  the  blood- 
sugar.  T.  Kumagai,  S.  Kawai,  and  Y.  Shikinami 
(Proc,  Imp.  Acad.  Tokyo,  1928,  4,  23—26). — A 
large  number  of  guanidine  derivatives  have  been 
prepared  and  their  blood-sugar  lowering  actions 
determined  when  administered  to  rabbits  by  mouth  or 
subcutaneously.  The  action  is  exerted  particularly 
by  the  polymetliylenediguanidines .  The  following 
compounds  have  been  prepared  by  the  condensation 
of  the  corresponding  polymethylenediamines  with 
^-thiocarbamide  in  presence  of  liydriodic  acid  : 
agmatine  sulphate,  m.  p.  228°,  tetramethylene- 
diguanidine  sulphate  (not  easily  obtained  pure), 
penfcamethylenediguanidine  sulphate,  decomp.  330°, 
and  hexamethylenediguanidine  hydrochloride,  m.  p. 

175—176*5°.  '  W.  O.  Kermack. 

✓ 

Chemical  constitution  and  physiological 
action,  K.  Kindler  (Arch.  Pharm.,  1928,  266, 
19—33) .—A  lecture.  W.  A.  Silvester. 

Excretion  of  barbituric  acid  derivatives  in  the 
urine  of  the  dog,  M.  Reinert  (Arch.  exp.  Path . 
Pharm.,  1928, 130,  49 — 60). — When  diethylbarbituric 
acid,  phenylethyl barbituric  acid,  or  tsopropylallyl- 
barbituric  acid  is  administered  to  clogs  70%  of  the 
first  is  excreted  in  the  urine  during  7 — 8  days  and 
about  25—30%  destroyed  in  the  organism,  20%  of  the 
second  is  excreted  during  about  9 — 10  days  and  80%  is 
destroyed,  whilst  20%  of  the  third  is  excreted  within 
2  days  and  80%  is  destroyed.  W.  0.  Kermack. 


Influence  of  convulsions  on  the  gases  and  the 
reaction  of  blood  :  mechanism  of  action  of 
strychnine,  S.  Dietrich  and  H.  Ebster  (Arch.  exp. 
Path.  Pharm.,  1928,  129.  339 — 353). — The  difference 
in  their  powers  to  combine  with  carbon  dioxide 
between  oxygenated  and  reduced  rabbit's  blood  is  of 
the  same  order  as  that  between  oxygenated  and 
reduced  human  blood.  A  formula  is  given  for  the 
calculation  of  the  carbon  dioxide  content  of  the 
plasma  from  that  of  the  whole  blood  and  the  haemo¬ 
globin  content.  The  mechanism  of  the  circulatory 
and  respiratory  changes  in  strychnine  poisoning  are 
discussed.  W.  O.  Kermack. 

Uptake,  fixation,  and  decomposition  of 
digitalis  compounds  and  their  action  on  the 
heart.  H.  Fischer  (Arch.  exp.  Path.  Pharm.,  1928, 
130,  111 — 193) . — A  pli ar m ac ologic al  investigation, 
lias  been  made  of  the  mode  of  action  of  digitoxin  and 
bigitaligenin  and  of  the  methods  by  which  their 
activity  in  vivo  is  neutralised,  whether  by  elimination 
from  the  organism ,  by  fixation  in  the  tissues,  or  by 
chemical  decomposition.  W.  O.  Kermack. 

Photodynamic  action  of  .haematoporphyrin. 

E.  N.  Bask  and  W.  H.  Howell  (Amer.  J.  Physiol., 
1928,  84,  363 — 377). — The  photodynamic  action  of 
li£ematoporphyrin  is  limited  to  those  tissues  directly 
exposed  to  light.  From  observations  on  frogs,  mice, 
guinea-pigs,  rabbits,  and  dogs  sensitised  with  hsern- 
atoporphyrin  and  on  the  isolated  turtle's  heart,  it 
is  suggested  that  the  liaematoporpliyrin  combines 
slowly  with  some  constituent  or  constituents  of  the 
tissues.  The  resultant  effects  are  attributed  to  the 
effect  of  light  on  these  compounds.  R.  K.  Gann  an. 

Antiseptic  action  of  water-soluble  dyes.  C. 
Schweizer  (Mitt.  Geb.  Lebensm.  Hyg.,  1928,  19, 
1 — 43). — Chiefly  a  discussion  of  the  mechanism  of  the 
toxic  action  of  dyes  on  cells  and  micro  *  organisms . 
Many  basic  triphenylm ethane  dyes  and,  to  a  smaller 
extent,  the  basic  azo-dyes  of  the  chrysoidine  class, 
possess  a  powerful  action  on  yeast- cells.  Dyes  of  the 
acid-pyrone  and  eosin  classes  have  only  an  inhibit! 7e 
action.  G.  A.  0.  Gough. 

Distribution  of  arsenic  in  the  tissues  after 
serial  administration  of  ne  oarsphenamine. 

F.  P.  Underhill  and  A.  Dxmiok  (Amer.  J.  Physiol., 

1928,  84,  56 — 60). — The  greatest  quantity  of  arsenic 
was  found  in  the  kidney,  the  amounts  found  in  other 
tissues  being  in  the  descending  order  spleen,  liver, 
adrenals,  heart,  muscle,  reproductive  organs,  and 
brain.  The  amounts  found  did  not,  in  general,  bear 
any  simple  relation  to  the  amount  administered  or  to 
the  number  of  injections.  This  distribution  of  arsenic 
is  in  striking  contrast  to  that  found  in  arsenious  oxide 
poisoning.  R,  K,  Gann  an. 

Concentration  of  enzyme  solutions.  B.  N. 
Sastri  (J.  Indian  Inst.  Sei.,  1928,  11 A,  14 — do). — 
Enzyme  solutions  may  be  concentrated  by  freezing, 
the  solution  being  stirred  continuously  to  favour  the 
formation  of  small  ice  crystals.  F.  E.  Day. 

Micro-method  for  the  determination  of  enzyme 
activity*  B.  N.  Sastri  and  M.  Sreenxvasaya 
(J.  Indian  Inst.  ScL,  1928,  11 A,  31— 39).— ; The 
method  is  an  adaptation  of  Barger's  micro -method 
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for  mol.  wt.  determination.  Alternate  drops  of 
substrate + active  enzyme  and  substrate + inactivated 
(boiled)  enzyme  are  introduced  into  a  narrow  glass 
tube  and  the  resulting  short  liquid  columns  measured 
microscopically.  As  the  vapour  pressure  changes 
with  the  alteration  of  molecular  concentration  due 
to  action  of  the  enzyme  in  the  former  solution, 
the  volume  of  the  drops  adjusts  itself  sufficiently 
rapidly  to  give  a  time -value  graph  agreeing  in  form 
with  that  determined  by  chemical  methods.  Examples 
arc  given  for  taka-diastase  and  invertase,  and  sources 
of  error  and  possible  improvements  are  discussed. 

F.  E.  Bay. 

Extraction  of  amygdalin  and  emulsin  from 
bitter  almond  cake.  M.  Bridel  and  M,  Desmarest 
(Bull.  Soc.  Chim.  biol,  1928,  10,  373 — 380). — A 
more  detailed  account  of  previous  work  (this  voL, 
201).  G.  A.  C.  Gough. 

Hydrolysis  of  lichenin  and  cellulose  by  the 
enzymes  of  barley  malt,  H.  Bring sheim  and  K. 
Baur  (Z.  physiol.  Chem.,  1928,  173,  188 — 210). — 
The  hydrolysis  of  lichenin  and  cellulose,  by  the  same 
enzymes  jdelding  dextrose  as  the  final  product,  occurs 
in  three  stages,  the  decomposition  of  the  micelle  of 
the  polysaccharide  into  its  structural  molecules 
(glucose  anhydrides),  synthesis  to  cellobiose,  and 
hydrolysis  of  cellobiose  to  dextrose.  To  prepare 
licheninase  an  extract  of  green  malt  is  fermented  by 
yeast  to  remove  reducing  sugars,  or  these  may  bo 
removed  by  dialysis.  Adsorption  of  the  enzyme  on 
kaolin  in  acid  solution  and  elution  with  a  phosphate 
buffer  of  pa  6*8  yields  a  solution  with  enzymic  activity 
1*7  times  that  of  the  malt  extract,  whilst  adsorption 
on  g-alumina  (Willstatter)  at  pR  3  and  elution  in  a 
secondary  phosphate  solution  produces  an  increase 
of  2*3  times  in  the  activity  of  the  enzyme  solution. 
The  kinetics  of  the  hydrolysis  of  ordinary  and  purified 
lichenin  by  the  enzyme  preparations  have  been 
studied  and  it  has  been  found  that  the  results  vary 
with  different  preparations] and  mainly  with  the  purity 
and  age  of  the  lichenin.  With  a  pure  heated  lichenin 
the  hydrolysis  follows  the  unimolecular  law  up  to  60% 
hydrolysis,  the  reaction  velocity  being  approximately 
equal  to  the  amount  of  enzyme  used ;  similar  results 
are  obtained  for  the  cello biase  activity  of  the  malt 
extracts.  The  extent  of  hydrolysis  of  cellulose  by  the 
enzyme  solution  depends  on  the  degree  of  dispersion 
of  the  cellulose ;  of  the  cellulose  solutions  used,  cellulose 
dispersed  by  heating  in  a  saturated  calcium  thiocyanate 
solution  is  most  readily  hydrolysed. 

A,  Wormall. 

Purification  of  the  lactic  ac^d,-formiIlg,  enzyme 
of  muscle*  O.  Meyerhof  and  K.  Meyer  (J. 
Physiol,  Proc.  Physiol.  Soc.,  1927,  64,  xvi).— The 
extract  from  frog  or  rabbit  muscle,  at  5  with  an 
acetate  buffer,  precipitates  protein  and  enzyme ;  the 
latter  is  redissolved  on  elution  with  phosphate  solution 
at  pa  8.  The  process  is  repeated,  and  the  activity  of 
the  preparation  may  be  increased  by  adsorption  on 
aluminium  hydroxide.  The  co-enzyme  and  phos¬ 
phoric  esters  are  removed  during  the  process. 

A,  A.  Eld  ridge. 

Mutase.  XL  von  Euler  and  E,  Brunius  (Z. 
physiol.  Chem..  1928, 175,  52— 67).— The  dismutation 


of  acetaldehyde  (oxido-reduetion  into  alcohol  and  acetic 
acid)  by  aldehyde-mu tase  shows  no  parallelism  with 
the  decolorisation  of  methylene-blue  by  redoxase 
even  in  presence  of  excess  of  co-zymase  and  donators. 
The  experiments  afford  no  evidence  for  or  against  the 
identity  of  aid  ehyde-nautase  with  redoxase. 

Cl  Hollins. 

Effect  of  temperature  on  catalase  reaction, 
¥1,  Heat-inactivation  of  catalase  at  different  pn» 
S.  Morgulis  and  M.  Beber  (J.  Biol  Chem.,  1928, 
77,  1 1 5 — 1 2 6 ) . — Catalase  is  most  stable  towards  heat 
at  pu  6*0 ;  at  more  acid  or  alkaline  reactions  heat- 
inactivation  is  slow  below  50°,  but  rapidly  increases 
above  this  temperature ;  at  (35°  inactivation  is 
instantaneous  whatever  be  the  reaction.  The  experi¬ 
ments  lead  to  the  supposition  that  the  isoelectric 
oint  of  catalase  is  at  pn  6*0,  which  involves  modi- 
cation  of  the  previous  view  (A.,  1920,  976)  that  the 
enzyme  acts  as  a  weak  acid.  C.  R.  Harington, 

Glycerophosphate  fission  by  means  of  kidney 
phosphatase  and  its  activation,  H.  Erdtman 
(Z.  physiol.  Chem.,  1928,  172,  182— 198).— Dialysis 
of  a  phosphatase  preparation,  obtained  by  extraction 
of  pig’s  kidney  with  water  and  toluene  and  precipit¬ 
ation  with  alcohol,  considerably  reduces  its  activity. 
The  activator  thus  removed  appears  to  be  an  organic 
substance  with  high  stability  towards  heat,  alkalis,  and 
acids.  It  is  present  in  urine  and  in  Liebig’s  meat- 
extract,  and  is  obtained  from  the  latter  in  purified 
form  as  a  colourless,  amorphous  mass,  soluble  in 
water  and  methyl  alcohol,  by  precipitation  with 
baryta  and  treatment  with  lead  acetate. 

C.  Hollins. 

Liver  esterase,  its  purification  and  stability* 
H.  Kraut  and  H.  Rubenbauer  (Z.  physiol  Chem., 
1928,  173,  103—117). — Pig’s  liver  is  dried  with 
acetone  and  ether  and  the  dried  powder  extracted 
with  40  times  the  volume  of  0*025 A-ammonia,  The 
extract  is  dialysed  against  running  water  for  3  days, 
with  slight  loss  of  enzyme.  The  contents  of  the 
dialyser  are  filtered,  and  certain  impurities,  together 
with  some  30%  of  the  esterase,  are  adsorbed  from  the 
acidified  (0 -01  j¥~  acetic  acid)  solution  first  with  kaolin, 
and  then  with  aluminium  hydroxide.  The  remaining 
purified  solution  is  evaporated  in  a  vacuum  to  one 
quarter  of  its  bulk,  keeping  the  reaction  of  the  fluid 
neutral  throughout  with  ammonia.  There  is  a  15 — 
20%  loss  of  activity  during  this  operation.  After 
filtering  through  kieselguhr,  a.  small  quantity  of 
aluminium  hydroxide  is  added.  Further  impurities 
together  with  some  enzyme  arc  removed  thereby. 
The  solution  is  then  rendered  acid  (0*01A7-aeetie  acid) 
and  kaolin  added.  This  now  adsorbs  80%  of  the 
remaining  enzyme.  After  elution  with  0*25  A7- 
ammonia,  the  enzyme  solution  is  again  rendered  acid 
and  adsorbed  on  aluminium  hydroxide,  from  which 
it  is  again  eluted  by  ammonia  to  give  an  enzyme 
preparation  which  may  possess  650  times  the  activity 
of  the  dried  liver  per  g.  of  dry  weight.  The 
enzyme  gives  now  no  MilloiTa  reaction. 

In  strong  contrast  to  the  esterase  of  the  original 
dried  tissue,  which  even  after  months  retains  the 
greater  part  of  its  activity,  the  purified  enzyme  is 
very  unstable,  losing  50%  of  its  activity  in  a  single 
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clay,  and  becoming  completely  inactivated  in  eight 
weeks,  H.  D.  Kay. 

Configurational  specificity  of  esterases  in 
various  stages  of  purification.  14.  Willstatter, 
E.  Bamann,  and  J.  Waldschmidt-G  baser  (Z, 
physiol.  Chem,,  1928,  173,  155— 1 68). —Esterases 
derived  from  the  pancreas,  stomach,  and  liver  of  the 
pig  have  been  investigated,  using  ethyl  r-mandelate 
and  r-phenjdchloroacetatc  as  substrates.  In  no  case 
has  it  been  found  possible,  by  purification,  to  alter 
the  original  optical  selective  power  of  the  enzyme 
for  one  or  other  of  the  two  optical  isomerides  in  the 
substrate.  Configurational  specificity  is  thus  most 
probably  an  attribute  of  the  enzyme  itself,  and  not 
of  associated  impurities.  For  an  equivalent  total 
amount  of  hydrolysis  the  specific  rotation  of  the 
product  increases  with  increasing  purity  of  gastric 
esterase.  The  esterases  of  corresponding  organs  in 
different  animal  species  arc  not  necessarily  the  same. 
Thus  the  gastric  esterase  of  the  dog  gives  the  dextro¬ 
rotatory  acid  first  when  acting  on  ethyl  r- phenyl  - 
chloroacetate,  but  that  from  the  pig  gives  first  the 
Msomeride.  Using  a  number  of  different  racemic 
esters,  the  stereochemical  identity  of  two  or  more 
esterases  may  be  tested.  H.  D.  Kay. 

Asparaginase.  W.  F.  Geodes  and  A,  Hotter 
(J.  Biol.  Chem.,  1928,  77,  197— 229).— Asparaginase 
has  been  prepared  from  yeast  and  from  calf  liver. 
From  the  former  source  the  enzyme  is  best  extracted 
by  water  or  50%  glycerol  from  the  dried  and  pow¬ 
dered  material,  at  7*0.  Treatment  of  the  aqueous 
solution  with  alcohol  or  acetone  causes  inactivation 
of  the  enzyme :  the  latter  is  adsorbed  by  ferric 

a.  * 

hydroxide  and  by  kieselguhr,  but  cannot  be  satis- 
factor! I v  recovered  from  the  adsorbate.  It  is  also 
precipitated  at  4*5.  The  enzyme  is  most  con¬ 
veniently  concentrated  by  precipitation  with  saf  ranine ; 
the  activity  of  preparations  so  obtained  is  greatest 
at  plt  7*9— 8T,  and  is  limited  to  the  hydrolysis  of  the 
amide -nitrogen  of  asparagine  and  of  glutamine.  The 
course  of  the  enzvmie  hydrolysis  is  not  that  of  a 

V  A/  V 

uni  molecular  reaction  but  is  expressed  by  an  equation 
of  the  same  form  as  that  given  by  Michael  is  and 
Menten  (A.,  1913,  i,  540)  for  the  action  of  invertase 
on  sucrose.  C.  14.  Harington. 

Plant  proteases.  It.  Willstatter.  X.  Mode 
of  action  of  yeast  polypeptidase.  W.  Grassmann 
and  H.  Dyckerhoff  (Z.  physiol.  Chem.,  192S,  175, 
18— 37).— By  fractional  adsorption  of  yeast  proteases 
on  alumina  a  dipeptidase  and  a  polypeptidase  may 
be  completely  separated.  The  latter  is  unable  to 
attack  dipeptides,  but  breaks  down  tri-  and  tetra- 
peptides.  dl -Leueylglyeylglycine  is  hydrolysed  by 
yeast  polypeptidase  almost  quantitatively  into  dl- 
leucine  and  glycvlglyoine ;  gl  vcylglycyl-  Meucine 
similarly  gives  glycine  and  glycyl- /-leucine  with  no 
trace  of  leucine.  From  r/Z-leucyldiglycvlglycinc  the 
polypeptidase  liberates  dL\e ucine  and  diglycylglycine, 
and  from  triglycylglycine  glycine  and  diglycylglycine. 
In  the  presence  of  leucine  the  tripeptide,  diglycyl¬ 
glycine,  is  protected  from  attack.  In  each  case  the 
amino-acid  linked  through  its  carboxyl  group 
is  removed.  Ben zo vlgl ve vl gl vcine .  benzovldiglvcvl- 


glycine,  and  p-naphthalencsulphonylglycyl-Z-tyrosine 
are  unattached  by  yeast  polypeptidase. 

C.  Hollins. 

Plant  proteases.  II.  R,  Willstatter  and  co¬ 
workers.  Specificity  of  yeast  peptidases.  W, 
Grassmann  and  H.  Dyckerhoff  (Bcr.,  1928,  61,  [Ji], 
656—670) . — Observations  arc  recorded  on  the  action 
of  yeast  dipeptklase,  polypeptidase,  and  protease  on 
a  number  of  peptides.  In  all  the  cases  examined,  the 
dipeptides  behave  exclusively  as  substrates  of  di¬ 
peptidase,  whereas  the  higher  peptides  without 
exception  are  hydrolysed  by  polypeptidase.  The 
presence  of  a  free  carboxyl  group  in  the  position 
characteristic  for  normal  dipeptides  appears  essential 
for  susceptibility  of  the  substrate  to  yeast  dipeptidase. 
Amides  of  dipeptides,  including  the  tripeptides  and 
higher  polypeptides,  deear  boxy  la  ted  peptides,  and 
dipeptides  such  as  glycyl  -  p-aminobutyric  acid,  in 
wdiich  the  carboxv-group  has  an  unusual  position 
with  respect  to  the  peptide  linking,  are  without 
exception  resistant  to  homogeneous  yeast  dipeptidase 
(which  thus  differs  from  intestinal  erepsin),  whereas 
the  dipeptidc  esters  cannot  be  investigated  owing  to 
their  instability  under  optimal  conditions  of  activity 
of  dipeptidase.  The  attack  of  yeast  polypeptidase 
appears  to  occur  by  reason  of  the  presence  of  a  free 
amino-group  in  the  substrate.  Hydrolysis  of  tri- 
and  tetra-peptides  by  the  enzyme  invariably  and 
exclusively  occurs  in  such  a  manner  that  the  peptide 
linking  at  the  amino-end  of  the  peptide  chain  is 
ruptured.  In  conformation  it  is  noted  that  benzoyl- 
diglycylglycine  is  not  hydrolysed  by  polypeptidase, 
The  presence  of  a  free  carboxyl  group  appears  unneces¬ 
sary  for  susceptibility  to  yeast  polypeptidase ; 
hydrolysis  of  tripcpticle  esters  takes  place  initially7 
at  the  peptide  linking  and  only  towards  the  end  of  the 
change  does  the  ester  hydrolysis  assume  considerable 
proportions.  Unexpectedly,  esters  of  dipeptides  are 
hydrolysed  by  yeast  polypeptidase  as  rapidly  as 
similarly  constituted  tripeptides  and  reaction  occurs 
mainly  (almost  exclusively  at  its  commencement) 
at  the  peptide  linking.  This  is  also  true  for  the 
amides  of  dipeptides.  Esterification,  amidation,  and 
lengthening  of  the  peptide  chain  at  the  carboxyl  group 
transform  a  dipeptidc  from  a  substrate  for  dipeptklase 
into  one  for  polypeptidase.  The  proximity  of  a  free 
carboxyl  group  to  the  peptide  linking  hinders  the 
attack  of  polypeptidase,  H.  Wren. 

Specificity  of  peptidases.  II.  Comparison 
of  the  peptide-sugar  condensation  with  the  mode 
of  action  of  erepsin,  E.  Waldschmidt-Leitz  and 
G.  Rauchalles  (Bcr.,  1928,  61,  [B],  645 — 656). — 
The  condensation  of  dextrose  with  peptides,  which 
shows  many  points  of  similarity  with  the  action 
between  aldeliydic  sugars  and  simple  amino -acids 
(stoicheiometric  course  of  the  change,  dependence  on 
concentration  of  the  components),  differs  remarkably 
from  the  latter  reaction  in  its  relationship  to  the 
hydrogen-ion  concentration.  This  corresponds,  at 
any  rate  approximately7,  with  the  difference  in 
electrochemical  character  between  peptides  and 
amino-acids,  since  glycylglveinc  or  leucylglycine 
condenses  most  readily  with  dextrose  at  pK  8*0  and 
only  to  an  inappreciable  extent  at  9  0,  whereas  the 


action  between  the  sugar  and  glycine  or  alanine 
becomes  appreciable  only  in  a  more  alkaline  medium. 
The  p h  curve  for  the  hydrolysis  of  glycyl glycine  by 
intestinal  erepsin  coincides  within  the  limits .  of 
experimental  error  with  that  of  the  rate  of  con¬ 
densation  of  glvcylglycino  with  dextrose.  It  appears 
therefore  justifiable  to  assume  that  the  peptide  reacts 
with  similar  groups  in  each  case  and  that  the  union 
of  peptide  and  erepsin  is  similar  to  that  of  peptide  and 
aldose  and  hence  is  clue  to  a  free  aldehydic  group  of 
the  enzyme.  In  confirmation,  it  is  observed  that 
corresponding  with  the  indifference  of  acylatcd 
peptides  towards  erepsin  their  condensation  products 
with  dextrose  are  not  decomposed  by  the  enzyme. 
No  diminution  of  susceptibility  is  observed  in  the 
case  of  laevulose,  which  does  not  condense  with 
peptides.  Further  support  of  the  view  that  the 
power  of  erepsin  to  unite  with  the  substrate  depends 
on  a  free  aldehydic  group  is  found  in  the  comparison 
of  the  condensibility  of  simple  amino -acids  with  their 
restrictive  capacities  towards  the  action  of  erepsin; 
the  condensibility  of  glycine  and  alanine  and  their 
restrictive  action  towards  enzymic  hydrolysis  of 

S tides  increases  with  increasing  alkalinity  of  the 
it  ion.  It  appears  that  the  hydrogen  ions  in  the 
preceding  ease  affect  the  rate  of  union  of  enzyme  and 
substrate  and  not  its  rate  of  decomposition  and  that 
the  velocity  of  erepsin  action  is  conditioned  by  the 
rate  of  formation  of  the  enzyme-substrate  compound. 
The  mechanism  of  the  action  of  erepsin  therefore 
differs  fundamentally  from  the  enzymic  hydrolysis 
of  sucrose.  v  H.  Week. 

Specificity  of  animal  proteases.  XIII.  Speci¬ 
ficity  and  mode  of  action  of  erepsin,  trypsin,  and 
trypsin  kinase.  E.  Waldschmidt-Leitz  and  W. 
Klein  (Ber.f  1928,  61,  {B\  640—045;  cf.  this  vol., 
550). — The  behaviour  of  intestinal  erepsin  and 
trypsin  kinase  towards  p-naphthalcncsulphonylgly- 
cvl  tyrosine,  glycylglycliiecarboxylic  acid,  carbethoxy- 
glycyl-leucine,  carbethoxypentaglyeine,  acotylglycyl- 
glycine,  acetylphenylalanylalanine,  benzoyl-di-,  -tri-, 
-tetra-,  and  -peat a -glycine,  phthalyldiglyeine,  glycyl- 
leueineamide,  tetr agiyeineam ide ,  and  car  both  oxy- 
tetraglvciiieamid e  has  been  investigated.  Introduc¬ 
tion  of  acyl  groups  into  dipeptides  renders  the  latter 
incapable  of  hydrolysis  by  erepsin  and  hydrolysable 
\}y  trypsin  5  apparently  without  dependence  on  the 
nature  of  the  amino-acid  residue  in  the  peptide.  Con¬ 
version  of  the  carboxyl  group  of  peptides  into  the  carb¬ 
oxyl  amido  - group ,  like  esterification,  docs  not  affect 
the  behaviour  towards  erepsin,  whereas  simultaneous 
acylation  again  causes  immunity  to  the  hydrolysing 
action  of  the  ferment.  Hydrolysis  of  earbethoxyglv- 
gy! -leucine  and  acety Iph eny lalanylal anine  by  trypsin 
18  11  Qt  accelerated  by  activation  of  the  latter  with 
enterokinase,  whereas  this  is  notably  the  case  with 
fi-naptUthalenesulphonylglycylty  rosinc.  EE.  W  hen. 

Inactivation  of  trypsin  by  Rontgen  rays  of 
different  hardness,  K.  Rothstetn  (Amen  J. 
Roentgenol,  Rad.  Therapy,  1927,  18,  528—536).— 
^  ie  on  buffered  trypsin  solutions,  pu  5*42,  is 

an  exponential  function  of  the  ionisation  dose,  and  is 
independent  of  the  wave-length  between  0*18  and 
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Invertase.  I.  Preparation  and  purification 
ol  the  enzyme.  B,  1ST.  Sastri  and  R.  V,  Norris  (J. 
Indian  Inst.  SeL,  1928,  lid,  1—13),—' Washed 
brewer's  yeast  (10  lb.)  was  allowed  to  autolyse  with 
twice  its  weight  of  water  at  the  ordinary  temperature 
in  presence  of  toluene.  The  filtered  autolysate  is 
stable  if  kept  under  toluene.  After  concentrating 
by  freezing  out  about  half  the  water,  5  litres  of  the 
liquid  were  treated  with  500  g.  ol  purified  kaolin, 
which  selectively  adsorbs  impurities.  To  each  640 
c.c.  of  the  cleared  liquid,  400  g.  of  ammonium  sulphate 
were  added,  the  whole  was  shaken  for  30  min,,  and 
kept  at  0°  for  30  hrs.  The  precipitate  was  centrifuged, 
washed  twice  with  saturated  ammonium  sulphate 
solution,  and  extracted  with  successive  small  quanti¬ 
ties  of  water,  totalling  about  560  c.c.  This  solution 
■was  dialysed  in  collodion  bags  in  distilled  water  for 
3  days  at  0°,  the  solution  diluted  to  1  litre,  and  the 
enzyme  was  adsorbed  on  alumina  cream  equivalent 
to  1  g.  of  A1203.  The  alumina  after  two  washings 
with  distilled  water  was  shaken  with  180  c.c.  of  1% 
disodium  phosphate  solution  in  1%  aqueous  glycerol 
for  30  min.,  the  liquid  filtered  through  kicselguhr, 
and  again  dialysed  for  72  hrs.  Three  preparations 
yielded  products  giving  Willstatter  s  44  time  values 
of  0*91, 0*80,  and  M0  min.,  respectively.  R  E.  Day. 

Cell-free  fermentation.  A.  Lebedev  (Z.  physiol, 
Cliem.,  192S,  173,  89 — 102).-— Partly  polemical. 
The  claim  of  Kostytschov,  Medvedev,  and  Sysojeva 
(A.,  1927,  902)  that  cell-free  fermentation  does  not 
exist  is  criticised.  Different  samples  of  the  same 
dried  yeast  yield,  on  maceration  extracts  of  approxim¬ 
ately  the  same  fermentative  power,  whether  few  or 
many  cells  pass  through  the  filter-paper.  The  fer¬ 
mentative  power  of  such  extracts  depends  to  a  large 
extent  on  the  conditions  tinder  which  the  yeast  is 
dried,  and  is  usually  less  in  extracts  made  from  dried 
yeast  which  contains  a  relatively  large  number  of 
living  cells.  The  evidence  against  Kostytsehev’s 
view  is  overwhelming.  H.  D.  Kay. 

Comparison  of  the  fermentability  of  the  zymo- 
hexoses.  Glycogen  and  starch.  J.  Leibovitz 
(Z.  physiol.  Chem.,  1928, 173,  84 — 88). — The  ferment¬ 
ation  of  the  polysaccharides  is  much  slower  and  less 
complete  than  that  of  dextrose  and  sucrose.  It  is 
unlikely,  either  in  fermentation  by  yeast  or  in  glyco¬ 
lysis  by  muscle,  that  a  direct  degradation  of  the 
polysaccharides  occurs.  J.  Stewart. 

Alcoholic  fermentation.  XIV.  Fermentation 
of  polyhydric  alcohols  by  yeast.  S.  Kostytschbv 
and  V.  Faermann  (Z.  physiol.  Chem.,  1928,  173, 
72—79). — Mannitol  and  glycerol  are  disrupted 
to  carbon  dioxide  and  alcohol  by  yeast  only  when 
abundant  oxygen  is  available.  This  indicates  that 
yeast  is  able  to  activate  the  hydrogen  of  a  hydroxyl 
group.  J*  Stjewart. 

Alleged  co-enzyme  for  oxidoreductase  of 
yeast.  A.  Lebedev  (Z.  physiol.  Chem.,  1927,  172, 
255— 276).— Neither  the  reducing  enzyme  of  yeast, 
prepared  by  the  author's  method  (A,,  1926,  1061), 
nor  the  reducing  enzyme  of  milk,  prepared  by  the 
method  of  Sbarski  and  Michlin  (A.,  1926,  977),  is 
dependent  for  its  activity  on  the  presence  of  a 
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co- enzyme.  What  has  hitherto  been  regarded  as  a 
eo -enzyme  is,  in  fact,  a  mixture  of  oxidisable  materials 
which  can  be  separated  from  boiled  yeast  extract 
by  precipitation  with  alcohol.  On  dialysis  the 
enzyme  loses  part  of  its  activity  which  cannot  be 
restored  by  addition  of  boiled  yeast  extract.  After 
long-continued  dialysis  the  activity  of  the  oxido- 
reductase  solution  may  slightly  increase,  possibly 
owing  to  the  removal  of  inhibitory  substances.  Yeast 
oxidoreductasc  is  probably  protein  in  nature,  or 
associated  with  a  protein  carrier.  H.  D.  Kay. 

Co-zymase  requirement  of  yeast  in  the  fer¬ 
mentation  of  hexosemonophosphata  and  hexose- 
diphosphate.  A.  Gottschalk  (Z.  physiol.  Chem., 
1928,  173,  184 — 187). — The  fermentation  of  hexose  - 
monophosphate  (Robison)  by  dried  bottom  yeast 
requires  larger  amounts  of  co-zymase  than  does  the 
fermentation  of  hexosediphosphate  (Harden  and 
Young),  but  not  as  much  as  an  equivalent  amount  of 
dextrose.  It  is  concluded  therefore  that  this  hexose- 
monophosphate  is  not  an  intermediate  product 
formed  from  the  hexosediphosphate,  and  it  is  sug¬ 
gested  that  from  the  latter  a  labile  hexosemono- 
phosphate  (fructosemonophosphate  1 )  is  first  formed. 

A.  WORMALL. 

Production  of  a  yeast-growth  stimulant  by 
heating  media  under  pressure.  E.  I.  Fulmer 
and  B.  Huesselmann  (Iowa  State  Coll.  J.  ScL,  1927, 
1,  411 — 417), — Sterilisation  of  media  C  and  D  (cf. 
A,,  1921,  i,  292)  produces  a  stimulant  for  the  growth 
of  Saccharomyces  cerevisice ;  the  stimulation  is  not 
due  to  change  of  pH.  Chemical  Abstracts. 

Intracellular  hydrogen-ion  concentration.  I. 
Method,  II.  Entamwba  histolytica  and  E, 
colL  J.  Ogawa  (Rtoc.  Imp.  Acad.  Tokyo,  1928,  4, 
76 — 78,  79 — 81). — I.  The  intracellular  hydrogen-ion 
concentration  is  determined  by  a  slight  modification 
of  SehmidtmamTs  method  (injection  of  indicator 
into  the  cell)  and  the  results  are  compared  with  those 
obtained  by  Graffs  method.  The  intracellular  pn  of 
animal  tissues  decreases  fairly  rapidly  after  they  have 
been  removed  from  the  body. 

II.  The  pn  of  the  protoplasm  of  E.  histolytica  and 
of  E,  coli  usually  lies  between  6-0  and  74). 

W.  0.  Kebmack. 

Detection  of  hydroxy  famine.  J.  Blom  (Bio- 
chem.  2.,  1928,  194,  3S5 — 391 ) . — Hydroxylamine 
(down  to  0*0001  g.  litre)  may  be  detected  colori- 
metrieally  by  means  of  p-bromonitrosobenzene  and 
a-naphthol.  P,  W.  Clutterbuck. 

Formation  of  hydroxylamine  by  the  reduction 
of  nitrates  by  micro-organisms.  J.  Blom  (Bio- 
chem.  Z.,  1928,  194,  392 — 409) . — The  formation  of 
hydroxylamine  in  culture  media  is  detected  by  the 
author's  method  (see  preceding  abstract)  and  in 
presence  also  of  acetone,  the  amount  of  acetoxime 
is  greatly  increased.  The  mechanism  of  the  reaction 
is  discussed.  P.  W.  Clutterbuck. 

Quantitative  metabolism  of  paratyphoid-lJ 
bacillus.,  jB.  colt,  and  I?,  pyacyanens,  F.  Fried- 
lein  (Biochem.  Z.,  1928,  194,  273— 291).— The 
smallest  amounts  of  a-  number  of  substances  necessary 
to  produce  luxuriant  growth  of  the  three  bacteria  in 


24  hrs,  on  a  lactic  acid-ammonia  medium  are  deter¬ 
mined  and  the  quantities  of  these  substances  required 
for  an  optimal  synthetic  nutritive  medium  are 
tabulated.  Potassium,  sodium,  and  chlorine  are 
unnecessary  to  maintain  life  when  omitted  singly 
from  media  containing  the  other  two,  whilst  magnesium 
and  sulphur,  although  unnecessary,  stimulate  growth. 
Carbon,  nitrogen,  and  phosphorus  are  necessary  for 
life.  Sodium  lactate  is  as  good  a  source  of  carbon 
and  energy  as  dextrose  or  succinate.  Ammonium 
chloride  is  as  good  a  source  of  nitrogen  as  the  sodium 
salt  of  asparagine.  P.  W.  Clutterbuck. 

Physical  chemistry  of  d’Herelle's  phenomenon, 
K.  vox  Angekee  (Zentr.  Bakt.  Par.,  1927,  I,  104, 
261—262;  Chem.  Zentr.,  1927,  ii,  2685).— The 
association  of  the  bacteriophage  and  bacteria  accords 
with  the  adsorption  laws.  The  exponent  1  (n  of  the 
adsorption  isothermal  is  0*75 — 0*80.  Only  at  a  certain 
lai'ge  concentration  of  the  bacteria  in  the  course  of 
growth  is  the  lysin,  at  first  free,  combined. 

A.  A.  Eldridge. 

Behaviour  of  d’Herelle’s  lytic  principle 
(bacteriophage )  towards  collodion  membranes 
and  in  distilled  water.  L.  Villa  (Folia  elin.  ehim. 
microscop,,  1926,  1,  52 — 57 ;  Chem,  Zentr.,  1927,  ii, 
26S5). — The  lytic  principle  behaves  like  a  colloid  with 
large  micelles.  It  does  not  pass  a  collodion  filter. 
In  distilled  water  the  active  bacteriophage  can  be 
isolated,  and  is  apparently  visible  with  an  ultra¬ 
microscope.  A.  A.  Eldridge. 

Antigenic  properties  of  the  distillates  of  certain 
bacterial  cultures.  Z.  Jermoljewa  (Z.  Immuni- 
tatsforseh,  exp.  Ther.,  1927,  53,  101—111;  Chem. 
Zentr.,  1927,  ii,  26S4) . — Cultures  of  cholera  and 
other  vibrios  were  distilled  with  magnesium  oxide, 
and  the  ability  of  the  distillate  to  produce  bacteriolytic 
and  complement-binding  antibodies  in  the  serum 
was  investigated.  Diphtheria  toxin  was  similarly 
studied.  A.  A.  Eldridge. 

Antigenic  properties  of  anatoxin.  M,  Isabo- 
lie  ski  and  V.  Gitovitch  (Zliur,  exp.  Biol.  Med., 
1927.  4,  844 — 849) . — The  combining  power  of  ana¬ 
toxin  is  of  greater  importance  in  determining  its 
immunising  effect  than  its  preeipitability.  Addition 
of  neutralised  formaldehyde  to  the  toxin  diminishes 
the  antigenic  activity  of  the  anatoxin. 

Chemical  Abstracts.  ^ 

Physico-chemical  nature  of  diphtheria  toxin 
and  anatoxin.  V.  Kulikov  and  N.  Smirnov  (Zhur. 
exp.  Biol.  Med.,  1927,  4,  833— 841).— Diphtheria 
toxin  shows  a  wide  precipitation  zone  with  increasing 
acidity,  and  a  narrow  zone  of  maximum  toxicity  of 
the  precipitate.  Factors  influencing  the  toxicity  are 
discussed.  It  is  possible  to  prevent  the  heat  inactiv¬ 
ation  of  the  toxin  by  means  of  substances  which 
interfere  with  the  coagulation  and  adsorption  on  the 
protein  particles.  Chemical  Abstracts, 

Non-colloidal  cryptotoxic  substances,  H. 
Vincent  (Compt.  rend.,  1928, 186, 1175 — 1177). — The 
addition  of  sodium  salts  of  mono-  or  di-carboxylic 
acids  of  the  benzene  series,  non- colloidal  in  character, 
even  in  small  quantities,  to  lethal  doses  of  tetanus 
toxin  renders  the  latter  inactive,  especially  after  2 
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or  3  days’  contact  at  39°.  Sodium  salicylate  is 
especially  active  in  this  respect.  An  amount  of  toxin 
corresponding  with  200—400  lethal  doses  may  be 
injected  into  a  guinea-pig  after  addition  of  sodium 
salicylate,  and  the  injections  repeated  with  larger 
doses  so  that  the  animal  becomes  accustomed  to  the 
poison.  The  effect  of  adding  varying  amounts  of  the 
salt  to  the  toxin  is  described.  Successive  doses  render 
the  blood  of  a  rabbit  antitoxic.  Sodium  salicylate 
likewise  destroys  the  lethal  powers  of  malignant 
(edema  toxin  injected  into  the  blood-stream  of  a 
rabbit.  Sodium  benzoate,  hippurate,  butyrate, 
pyruvate,  and  mu  cate  possess  the  properties  of  sodium 
salicylate  to  a  lesser  degree.  J.  D.  Fulton. 

Prolonged  storage  of  bacteriological  nutrient 
media.  W.  Plahl  (Z.  Unters.  Lebensm.,  1927,  54, 
371 — 373). — In  order  to  prevent  the  drying  of  the 
medium  during  prolonged  storage,  the  test-tube 
containing  it  is  inserted  plug  first  into  a  larger  test- 
tube,  5  cm.  longer.  A  plug  1  cm.  thick  is  inserted  into 
the  larger  test-tube  against  the  end  of  the  inner  tube, 
then  a  suitable  disc  of  writing  paper,  followed  by 
another  plug  of  cotton  wool  similar  to  the  first. 
During  sterilisation  the  outer  tube  has  its  mouth 
downwards.  When  the  medium  has  cooled,  the  mouth 
of  the  outer  tube  is  turned  upwards,  and  the  outer 
plug  is  soaked  through  to  the  paper  disc  with  a  gelatin- 
salicylic  acid  solution  (containing  1%  of  salicylic  acid). 
The  inner  surface  of  the  glass,  in  contact  with  the  plug, 
is  thoroughly  moistened  with  the  solution.  A  cork, 
previously  dipped  in  the  same  solution,  is  inserted  in 
the  mouth  of  the  test-tube.  For  long  storage  periods, 
the  projecting  part  of  the  cork,  and  the  adjacent  glass, 
may  be  coated  with  paraffin.  The  same  process  may 
be  applied  in  the  incubation  of  inoculated  tubes  under 
constant  moisture  conditions.  A  simple  device  allows 
the  application  of  the  method  to  tubes  containing  a 
liquid  medium.  W.  J.  Boyd. 

Destruction  of  chloroform  by  animal  putre¬ 
faction.  G.  Sensi  and  D.  Seri  (Annali  Chiru.  AppL, 
1928,  18,  78 — 86). — By  means  of  Lallcmand  and 
Duroy’s  method  it  is  shown  that  chloroform  does 
not  prevent  animal  putrefaction .  Chloroform  was 
gradually  destroyed  as  a  result  of  the  putrefaction  of 
flesh  and  was  not  detectable  after  the  lapse  of  52  days. 

T,  H.  Pope. 

Absorption  and  disinfection,  I.  G.  Locke- 
Mann  and  H.  Picker  (Z.  Hyg.  Infect. -Krankh.,  1927, 
108,  125—145;  Cliem.  Zentr.,  1928,  i,  223). — A 
comparative  study  of  the  absorption  of  silver  and 
mercury  salts  on  textile  fibres  and  their  disinfecting 
power.  A.  A.  Eldridge. 

Toxic  effect  of  some  metals  and  alloys  on 
bacteria.  G.  Tamm  an  n  and  W.  Rienacker  (Z. 
an°5g«  Chcm.,  1928,  170,  288— 300).— The  poisonous 
action  of  various  metals  when  immersed  in  nutrient 
media  inoculated  with  B.  coli  communis ,  j B,  brassiccef 
A.  gossijpit^  Sarcina  agilis,  or  Penicillvum  glancum  has 
been  investigated  by  observing  the  size  of  the 
organism  dree  areas  round  the  metals  after  incubation. 
The  action  of  some  salts  lias  also  been  examined.  Of 
the  metals  used,  mercury,  copper,  nickel,  cobalt,  and 
antimony  have  the  greatest  effect,  zinc  and  cadmium 
are  less  toxic,  and  aluminium,  chromium,  manganese. 


iron,  bismuth,  gold,  and  platinum  have  little  or  no 
action.  Silver  ions  first  begin  to  exert  a-  poisonous 
effect  at  concentrations  of  1  X  10“5 — 1  X  10“8,  but 
even  over  this  range  the  action  is  extremely  variable, 
and  the  sensitivity  of  the  organisms  also  varies  from 
time  to  time.  Copper  salts,  on  the  other  hand, 
display  a  fairly  sharp  limit  of  toxicity  at  about 
5  x  10  3  g.- atom /litre.  Observations  have  also  been 
made  with  alloys  of  copper  or  silver  with  varying 
amounts  of  gold,  the  results  indicating  that  the  present 
method  is  not  suited  for  the  investigation  of  the  small 
amounts  of  metals  given  off  by  alloys.  The  size  of 
the  sterile  areas  round  the  metals  is,  in  fact,  too  much 
influenced  by  purely  secondary  factors. 

It.  CUTHILL. 

Photo-biological  action  of  light,  J.  Risler,  A, 
Philibert,  and  J.  Courtier  (Compt.  rend.,  1928, 
186,  1152 — 1154). — No  bacteriophage  is  obtained  by 
the  addition  of  the  filtrate  of  a  culture  of  organisms, 
previously  killed  by  the  action  of  light  in  the  presence 
of  fluorescent  dyes,  to  a  similar  living  culture.  B. 
tuberculosis  is  partly  destroyed  by  the  light  of  the  neon 
lamp  in  the  presence  of  many  dyes  (especially  those  of 
the  pinacyanol  class).  The  great  bactericidal  action 
of  the  light  produced  by  the  electrical  volatilisation  of 
aluminium  wire  is  described.  G.  A.  C.  Gough. 

Analysis  of  an  insulin  preparation  containing 
40  units  per  mg.  A.  Boivin  and  R.  Guillemet 
(Bull.  Soc.  Cliirn.  biol.,  1928,  10,  415— 421).— The 
activity  of  insulin  from  ox  pancreas  could  not  be 
raised  above  20  units  per  mg.  by  the  picrate  method 
(A.,  1923,  i,  967)  owing  probably  to  the  continuous 
contamination  by  extraneous  proteins.  By  repeated 
precipitation  at  pn  5  with  hydrochloric  acid  and 
sodium  acetate,  a  non-crystalline  sample  (40  units  of 
activity;  maximum)  was  obtained  which  gave  the 
following  values  :  G,  51*8 ;  H,  5*8;  O,  25*4;  N,  14*0; 
S,  2*96;  ash,  0%  (microanalysis). 

G.  A.  C.  Gough. 

Acetylation  of  insulin.  K.  Freudenbeeg-  and 
W.  Dirscherl  (Naturwiss.,  1927,  15,  832 ;  Cliem* 
Zentr.,  1928,  i,  211).  A.  A.  Eldridge. 

Insulin.  II.  Acetylation  of  insulin.  K. 
Freudenberg  and  W.  Dirscherl  (Z.  physiol.  Cliem., 
1928,  175,  1—17). — When  insulin,  precipitated  from 
methyl  alcohol  by  benzene,  is  treated  with  pyridine 
and  acetic  anhydride  at  0°  for  3  hrs.,  it  yields 
an  acetyl  derivative  (3 — 4%  Ac)  which  is  almost 
inactive.  By  the  action  of  0*03Ar- alkali  at  1 — 3°  for 
24  hrs.  (conditions  under  which  insulin  is  unattacked) 
acetylinsulin  is  converted  into  a  “  regenerated  ” 
substance  (0*8%  Ac)  three  to  five  times  as  weak  as 
insulin,  which,  however,  loses  only  20%  of  its  activity 
by  a  second  acetylation  and  hydrolysis.  If  insulin  is 
assumed  to  be  a  single  individual,  acetylation  in  the 
first  place  probably  attacks  hydroxyl,  amino-,  and 
imino -groups,  and  only  acetoxy-groups  arc  hydrolysed 
by  the  dilute  alkali;  the  A-acetyl  present  constitutes 
less  than  1%  of  the  acetylinsulin.  The  “re¬ 
generated  ”  substance  is  much  more  stable  to 
alkali  than  is  insulin.  C.  Hollins, 

Action  of  InsuHn  on  the  utilisation  of  carbo¬ 
hydrate  by  the  starving  animal.  B.  Forstnkr 
(Bioclicm.  Z.,  1928,  194,  422— 440).— Injection  of 
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insulin  into  starving,  curarised,  artificially  respiring 
dogs  is  accompanied  by  a  moderate  increase  in  oxygen 
utilisation,  but  change  of  respiratory  quotient, 
indicating  increased  utilisation  of  carbohydrate,  does 
not  occur,  P.  W.  Clutterbuck, 

Effect  of  insulin  on  amino-acid  content  of 
blood,  J.  M.  .Luck,  G.  Morrison,  and  L.  F, 
Wilbur  (J.  Biol.  Cliem.,  1928,  77,  151 — 150). — 
Administration  of  insulin  lowers  the  amino-acid 
nitrogen  of  the  blood,  the  molecular  decrease  of  the 
amino-acids  being  almost  as  great  as  that  of  the  sugar ; 
the  decrease  in  the  amino-acids  appears  not  to  be  a 
secondary  effect  of  the  hypoglycemia. 

C.  R,  Harixgtox. 

Distribution  of  lipins  in  normal  and  abnormal 
liver  tissue,  II.  Effect  of  insulin  on  lipins  of 
rabbit  liver.  E.  It,  Tunis  (J,  Biol.  Chem.,  1928, 
77,  75 — 80). — Prolonged  administration  of  insulin  to 
rabbits  causes  a  decrease  in  the  total  lipins  of  the 
liver;  the  livers  of  animals  killed  shortly  after 
injection  of  insulin  show  a  relatively  greater  decrease 
in  the  phospholipin  fraction,  C.  R.  Hakixgton. 

Action  of  pepsin  and  trypsin-kinase  on  insulin. 
A.  Hartexeck  and  W.  Schuler  (Z.  physiol,  Cliem., 
1927,  172,  289— 299) —Both  pepsin  and  trypsin  (the 
latter  purified  by  adsorption  on  alumina,  and  activ¬ 
ated  by  cntcrokinase)  inactivate  insulin  when  the 
mixtures  are  allowed  to  digest  at  suitable  hydrogen- 
ion  concentrations.  The  enzymic  inactivation  of 
insulin  is  irreversible.  Its  rate  depends  on  the  amount 
of  enzyme  used.  An  increase  in  amino -nitrogen 
(for mol  titration)  indicates  that  the  insulin  (or  tho 
accompanying  protein)  suffers  hydrolysis, 

H.  D.  Kay. 

Recovery  of  a  pancreatic  secretory  excitant 
by  vivi-dialysis  of  the  circulating  blood.  H. 
Necheles  and  R,  K.  S.  Lim  (J.  Physiol.,  Proe. 
Physiol.  Soc,,  1927,  64,  xx  viii— xxix) . — The  presence 
of  a  pancreatic  excitant  in  the  circulating  blood  is 
proved,  and  preliminary  experiments  on  its  separation 
by  vivi-dialysis  have  been  performed. 

A,  A.  Elbridge. 

Influence  of  thyroid  alone  and  of  thyroid 
administered  together  with  nucleic  acids  on  the 
growth  and  longevity  of  the  white  mouse.  T.  B. 
Robertsox  (Austral.  J.  Exp.  Biol,  1928,  5, 69—88).— 
The  daily  administration  of  1*5  mg,  of  desiccated 
thyroid  tissue  to  white  mice  accelerates  early  growth 
and  diminishes  the  life-duration  period  by  17%.  The 
combined,  effect  of  tho  administration  of  thyroid  and 
either  thymus-  or  spleen -nucleic  acid  appears  to  be 
approximately  additive.  E.  A.  Lux t, 

11  Antithyroidi n  (moebius)."  A.  Gurber  and 
0.  Gessxer  (Arch.  exp.  Path.  Pharm,,  1928,  129, 
370— 379).— The  active  principle  of  “  Anti  thyroid  in- 
moebius  ”  is  insoluble  in  alcohol  and  ether,  stable 
when '  illuminated  or  heated  to  56°,  non-dialysable, 
and  is  precipitated  practically  entirely  with  the 
euglobulin  fraction  of  the  protein,  from  which  it 
cannot  be  separated.  Further,  normal  sheep  serum 
contains  a  substance  inhibiting  the  metamorphosis  of 
tadpoles,  but  it  is  less  active  than  “  Antithyroidin- 
moebius,”  Phenol  1  :  20,000  to  1  :  40,000  accelerates 


the  metamorphosis  of  tadpoles  under  the  influence  of 
thyroid,  ,  W,  0.  Kermack, 

Insects  as  test  animals  in  vitamin  research, 

I.  Vitamin  requirements  of  the  flour  beetle, 
Triholinm  confusion,  Duval.  M.  D.  Sweetmax 
andL.  S.  Palmer  (J.  Biol.  Chem.,  1928, 77,  33-52).— 
The  above  insect  could  be  reared  on  a  diet  lacking  fat 
and  fat -soluble  vitamins  and  vitamin-O;  vitamin-/? 
was,  however,  necessary  to  growth,  and  was  present 
in  considerable  amount  in  the  bodies  of  the  larva?. 

C.  R,  Harixgtox. 

Hydrogenation  of  sterol-free  unsaponifiable 
matter  of  cod-liver  oil.  I.  Z.  Nakamiya  and  K, 
Ivawakami  (Bulk  Agric.  Cliem.  Soc.  Japan,  19*27,  3, 
62 — 60) . — Hydrogenation  of  biosterin  (vitamin- A) 
yielded  nonacosanc,  batyl  alcohol,  octadecyl  alcohol, 
palmitic  ester,  myrieyl  alcohol,  and  an  unidentified 
saturated  alcohol.  Chemical  Abstracts. 

Mode  of  action  of  vitamin- J*.  H.  Bieery  and  M. 
Kollmaxn  (Compt.  rend.,  1928,  186,  1062 — 1064). — 
When  the  external  secretion  of  the  pancreas  is 
suppressed  the  islet  tissue  hypertrophies.  A 
similar  phenomenon  is  observed  in  pigeons  suffering 
from  beriberi,  but  ingestion  of  small  quantities  of 
vitamin-1)  in  such  cases  maintains  the  normal  balance 
of  the  functions  of  the  pancreas.  Similarly  a  condition 
of  hyperglycemia  is  developed  in  pigeons  which  have 
been  deprived  of  the  vitamin,  but  is  removed  by 
subsequent  Injection  of  the  vitamin.  It  is  concluded 
that  vitamin-/?  exerts  a  stimulating  action  on  the 
glands  both  of  internal  and  external  secretion. 

J.  W.  Baker. 

Differentiation  between  vitamins-/^  and  ~Br 
H,  31.  Evans  and  G,  0.  Burr  (J.  Biol.  Chem.,  1928, 
77,  231 — 240). — The  concentrate  tiki tilri  prepared 
from  an  alcoholic  extract  of  rice  polishings  (Wells,  B., 
1922,  77a)  contains  almost  exclusively  vitamin ; 
it  is  also  found  that  commercial  maize-starch  and 
commercial  caseinogen  both  contain  appreciable 
amounts  of  vita  in  in -Ik.  G.  R.  Harixgtox. 

Avitaminosis.  Behaviour  of  some  blood  fer¬ 
ments  in  avitaminosis.  Antitryptic  action  of 
serum  in  experimental  avitaminosis.  F,  Gen¬ 
tile  (Arch.  fisioL,  1927,  25,  21—32,  33 — 42 ;  Chem. 
Zentr.,  1928,  i,  87) —In  pigeons  (with  experimental 
beriberi  diet)  and  guinea-pigs  (with  diet  free  from 
vitamin-O}  the  glycolytic  power  of  the  blood  is 
decreased ;  in  hunger  the  blood  glycolysis  is  greatly 
increased.  The  catalase  value  for  guinea-pigs  (on  a 
scorbutic  diet)  sinks  at  first,  and  then  gradually  rises 
to  and  above  the  normal.  With  pigeons  fed  with 
polished  rice  there  is  a  considerable  rise  in  the  anti- 
tryptic  ferment  content,  with  a  fall  on  the  appearance 
of  symptoms.  With  guinea-pigs  there  is  an  increase 
of  tryptic  ferment  on  a  scorbutic  diet,  and  a 
diminution  in  hunger.  A.  A.  Eld  ri  dob. 

Avitaminosis  and  autoclave-sterilised  food. 
G.  Guerrixi  (Eioehim.  terap.  sperim.,  1927.  14. 
22—35;  Chem.  Zentr.,  1928,  i,  87) . — Sterilisation  of 
food  in  an  autoclave  effects  changes,  additional  to 
the  destruction  of  vitamins,  which  cause  disease  in 
pigeons.  A.  A.  Elbridge. 
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Primary  dark  space  of  a  Geissler  discharge. 
IC.  B.  Emeleus  and  (Miss)  N.  M.  Carmichael  (Phil. 
Mag.,  1928,  [vii],  5,  1039— 1048).— Some  of  the 
properties  of  the  primary  dark  space  on  the  cold 
cathode  of  a  Geissler  discharge  can  be  accounted  for 
by  an  application  of  the  equations  developed  by 
Langmuir  for  the  positive  ion  sheaths  present  on 
exploring  cathodes.  There  are,  however,  discrep¬ 
ancies  which  indicate  that  the  cathode  receives  fast 
electrons  from  adjacent  parts  of  the  discharge  which 
could  subsequently  produce  a  secondary  electronic 
emission  from  the  metal.  A.  E.  Mitchell. 

Emission  of  particles  from  hot  platinum  in 
air  at  atmospheric  pressure ,  W.  D.  Flower 
(Phil.  Mag.,  1928,  [vii],  5,  1084— 1094).— The  Wilson 
cloud  method  has  been  employed  for  the  ultra- 
microscopic  examination  of  the  large  ions  and  nuclei 
emitted  from  a  hot  platinum  wire  in  air  at  normal 
pressure.  After  removing  the  source  of  the  nuclei  it 
was  found  that  the  number  visible  increased  to  a 
maximum  and  then  diminished,  a  result  which  is 
explained  on  the  theory  that  at  emission  the  nuclei 
are  too  small  to  be  seen  and  subsequently  coagulate. 
The  coagulation  of  the  nuclei  has  been  observed  and 
the  rate  of  coagulation  is  expressed  by  the  equation 
dnjdt——kn2,  where  n  is  the  number  of  particles 
present  and  k  is  a  constant =0*  15  X  !0~8  cm.3/sec. 
This  value  is  hi  fair  agreement,  with  the  value  0-13  X 
10~8  em.3/sec.,  obtained  by  Kennedy  for  large  ions 
and  nuclei  from  a  Bunsen  flame.  A.  E.  Mitchell. 

Fine  structure  of  the  spectrum  lines  of 
thallium  in  the  ultra-violet.  W.  Mohammad  and 
S.  B.  L.  Mathuk  (Phil.  Mag.,  1928,  [vii],  5,  1111— 
1114).— Of  the  twenty-one  lines  of  thallium  reported 
by  Exner  and  Haschek  between  0550*15  and  2530*25 
A,,  only  eleven  have  sufficient  intensity  to  be  photo¬ 
graphed  by  the  aid  of  a  quartz  Lummer-Gehrcke 
plate.  The  fine  structure  of  these  lines  has  been 
examined  and  the  positions  of  the  satellites  are  given. 

A.  E.  Mitchell. 

Distribution  of  electrons  among  atomic  levels. 

E.  G  Stoner  (Proc,  Leeds  Phil.  Soc.f  1928,  1,  226— 
231).— Theoretical.  It  is  shown  that  electrons  may 
be  divided  into  n,  k  groups,  but  a  subdivision  into 
n,  1%  j  grouplets  is  not  justifiable.  For  an  n,  k  group 
for  which  the  maximum  number  of  electrons  is 
z  [3=2(24—  1)]  the  X-ray  sub-level  scheme  is  appro¬ 
priate  when  the  group  contains  1  or  z—l  electrons. 
For  other  numbers  of  electrons,  the  level  scheme 
is  completely  different,  corresponding  with  other 
multiplicities'  W.  E.  Downey. 
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Spectrum  of  ionised  sodium.  K.  Majumdar 
(Indian  J.  Physics,  1928,  2,  345 — 354), — The  spectral 
lines  of  sodium  have  been  classified  by  the  application 
of  the  irregular  doublet  law.  An  approximate  value 
of  47  volts  is  deduced  for  the  ionisation  potential  of 
sodium.  M.  S.  Burr. 

Extension  of  the  irregular  doublet  law  to  com¬ 
plex  spectra.  M.  Saha  and  P.  K.  Kichlu  (Indian 
J,  Physics,  1928,  2,  319— 342).— The  data  for  Milli¬ 
kan  and  BoweiTs  irregular  doublet  law  have  been 
collected  and  tabulated,  and  the  law  has  been  shown 
to  hold  good  in  the  case  of  complex  spectra.  On  the 
basis  of  this  law  the  ionisation  potential  of  carbon 
should  be  approximately  11  volts.  This  has  been 
co n fir m ed  experi m e n ta  1 1  y  ( Fo wle r,  Nature,  1928,  121, 
304).  Predictions  have  also  been  made  with  regard 
to  spectral  lines  which  are  still  unknown,  belonging 
to  other  elements.  M.  S.  Burr. 

Regularities  in  the  spectra  of  sexavalent 
elements.  D.  8.  Jog  (Indian  J.  Physics,  1928,  2, 
343— 344).— The  structure  of  spectra  may  be  eluci- 
dated  by  comparing  the  spectra  of  successive  ele- 
ments  which,  by  electric  discharge,  have  been  reduced 
to  the  same  electronic  configuration,  e.g.f  0,  F+,  and 
Na++.  Several  lines  have  been  identified  as  belonging 
to  these  elements  by  the  help  of  the  extension  of  the 
irregular  doublet  law  discussed  by  Saha  and  Kichlu 
(of.  preceding  abstract) .  M.  3.  Bure. 

Scattering*  of  electrons  by  crystals.  H.  Bet  he 
(Naturwiss.,  1927, 15.  786—788;  Chem.  Zentr.,  1928, 
i,  154). 

Excitation  function  of  spectral  lines.  W. 
Hanle  (Naturwiss.,  1927,  15,  832 — 833;  Chem. 
Zentr.,  1928,  i,  158).— 1 The  excitation  function 
(excitation  probability  in  relation  to  the  acceleration 
voltage  of  the  bombarding  electrons)  of  the  mercury 
line  2537  A.  has  been  observed  in  the  neighbourhood 
of  the  excitation  potential.  A.  A.  Eldridoe. 

New  type  of  discharge  in  neon  tubes.  J.  W. 
Hyde,  L,  Jacob,  and  B.  3.  Gobbling  (Nature,  1928, 
121,  794). 

Rydberg  term  tables.  F.  Paschen  (J.  Opt. 
Soe.  Amer.,  1928,  16,  231— 243) —Values  of  ZzNf 
(m+a)2  are  tabulated  for  Z—ls  2,  3.  and  4,  Z  being 
the  number  of  the  spectrum,  N  Rydberg’s  constant, 
m  the  order  number  of  the  term,  and  a  the  Rydberg 
correction.  C.  W.  Gibby, 

New  regularities  in  the  band  spectrum  of 
helium.  G.  H.  Dieke,  T.  Tak amine,  and  T.  Sega 
(Nature,  1928,  121,  793— 794).— More  than  20  new 
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bands,  and  parts  of  other  bands,  have  been  found; 
most  of  the  new  bands  have  the  2p  state  as  final  state. 
Besides  bands  in  which  terms  of  a  new  type  are 
involved,  there  were  found  new  bands  originating 
from  the  combination  of  Curtis’  terms  with  the 
vibrational  quantum  number  1  and  2, 

A.  A.  Eldridge. 

2£~Electron  ionisation  by  direct  impact  of 
cathode  rays.  D.  L.  Webster  (Proc.  Nat.  Acad. 
Sen,  1928,  14,  339 — 344) . — The  assumptions  under¬ 
lying  the  theory  of  indirect  If- ionisation  used  in 
previous  work  (this  vol.,  691)  and  here,  are  first 
tested  by  finding  the  ratio  of  the  indirect  Ifa-line  rays 
of  silver  to  its  continuous  spectrum  rays  of  the  same 
wave-length.  This  should  be  independent  of  all 
questions  of  resolving  power,  sensitivity  function, 
etc.  The  results  obtained  are  of  the  right  order, 
although  not  strictly  accurate.  The  probability  of 
direct  If- ionisation  by  a  cathode  ray  in  silver  is  found 
to  be  0*9  times  the  probability  of  an  equivalent 
quantum  emission  in  the  continuous  spectrum;  the 
ratio  is  practically  constant  with  change  of  voltage, 
and  therefore  must  hold,  not  only  for  ordinary  thick 
targets,  but  for  infinitely  thin  targets  also.  The 
absolute  probability  of  direct  K -ionisation  is  also 
estimated  with  large  limits  of  error,  and  found  to 
agree  with  Thomas’  theory.  It  seems  probable  that 
the  process  of  direct  ionisation  is  not  usually  an 
internal  photo-electric  effect,  but  rather  a  process  of 
repulsion  between  electrons  obeying  laws  much  like 
the  inverse  square  law.  A.  J.  Mee. 

Analysis  of  spectra  arising  from  qnadriiply- 
ionised  tin,  Sn  v,  11,  C.  Gibbs  and  H.  E.  White 
(Proc.  Nat.  Acad.  Sen,  1928,  14,  343—348).— Most  of 
the  strong  lines  in  the  spectrum  of  Sn  v  have  been 
identified.  A  table  showing  the  intensities,  wave¬ 
lengths,  and  frequencies  of  the  identified  lines  is 
given,  and  the  spectrum  is  analysed.  A.  J.  Mee. 

Structure  of  some  spectra  with,  regard  to 
recent  theoretical  considerations,  T,  L.  be 
Bruin  (Arch.  Neerland.,  1928,  [ill],  A,  11,  70 — 153). — 
A  comprehensive  paper  giving  the  results  of  researches 
which  confirm  the  spectroscopic  displacement  law 
of  Sommerfeld  and  KosseL  The  arc  and  spark 
spectra  of  several  elements  were  photographed,  using 
the  method  of  discharge  without  electrodes.  The 
spectrum  of  potassium  was  examined  and  the  exist¬ 
ence  of  two  characteristic  spectra  shown.  One  is 
yellowish -green  and  the  other  is  bluish-violet.  The 
former  is  due  to  the  neutral  atom,  K  i,  the  latter  to 
the  singly-ionised  atom,  Kn,  and  is  comparatively 
simple.  The  spectrum  of  K  n  was  analysed  and 
compared  with  that  of  neutral  neon,  Ne  I,  and  neutral 
argon,  A  I.  It  shows  some  analogy  to  both  these 
spectra,  as  it  should  do  if  the  Bohr  theory  is  correct. 
The  structure  of  the  spectrum  is  discussed  in  relation¬ 
ship  to  the  configuration  of  the  atom.  It  is  also 
shown  that  the  structure  is  more  stable  than  the 
42j  which  is  not  so  for  the  rare  gases.  The  Zeeman 
effect  in  the  case  of  the  K  ii  lines  was  examined 
partly  for  ordering  the  spectrum,  and  partly  in  an 
attempt  to  verify  the  theory  of  Landd  and  Heisen¬ 
berg,  but  the  diffuse  way  in  which  the  lines  split 
made  measurements  impossible.  The  spectra  of 


doubly-ionised  potassium,  Km,  and  triply-ionised 
potassium,  K  iv,  were  difficult  to  study,  but  should 
be  equivalent  to  those  of  non-ionised  fluorine,  F  i, 
and  chlorine,  Oil,  and  singly-ionised  fluorine,  Fix, 
and  chlorine.  Gin,  respectively.  The  spectrum  of 
fluorine  was  obtained  by  passing  a  discharge  without 
electrodes  through  silicon  tetrafluoride.  The  theo¬ 
retical  scheme  for  terms  of  F  i  is  drawn  up,  and 
the  terms  found  are  experimentally  identified.  The 
ionisation  potential  of  fluorine  calculated  from  the 
fundamental  term  is  found  to  be  16-7  volts.  The 
spectrum  of  singly-ionised  fluorine  F  n  was  inves¬ 
tigated  and  compared  with  the  analogous  spectra  of 
non-ionised  oxygen,  0 1,  and  non-ionised  sulphur, 
S  i ;  the  structure  is  shown  to  be  similar.  The 
spectrum  of  singly -ionised  neon,  Ne  ir,  was  analysed 
and  shown  to  be  analogous  to  that  of  non-ionised 
fluorine,  whilst  that  of  doubly-ionised  neon,  Ne  in. 
is  similar  to  that  of  singly- ionised  fluorine.  The 
structure  of  the  terms  of  the  spectra  examined  con¬ 
forms  to  the  new  theory  of  Heisenberg  and  Fund 
on  complex  spectra.  The  spectra  of  selenium, 
arsenic,  and  indium  were  investigated  by  the  same 
method  with  a  view  to  relate  them  with  the  theory 
of  Fund.  A.  J.  Mee.  * 

Spectrum  of  ionised  neon.  T.  L.  be  Bruin 
(Proc.  K.  Akad.  Wetenseh,  Amsterdam,  1928,  31, 
2— 13).— 180  Lines  of  the  spectrum  of  ionised  neon 
(Ne  ii)  have  been  classified  in  a  term  scheme  and 
the  deepest,  quadruplet  terms  identified.  The  Nen 
spectrum  has  a  structure  analogous  to  that  of  the 
F  I  spectrum.  This  is  in  agreement  with  the  theory 
according  to  which  the  spectra  of  the  ionised  rare 
gases  should  have  the  same  structure  as  the  F I 
spectrum  (cf.  A.,  1.927,  82).  In  Ne  ii  the  terms  have 
approximately  double  the  value  of  the  analogous 
terms  of  F  I.  M.  S.  Bube. 

Intensity  measurements  in  the  secondary 
spectrum  of  hydrogen,  L.  S.  Ornstein,  W. 
Kapuscinski,  and  (Miss)  J.  G.  Eymbes  (Proc.  Boy. 
Soc,}  1928,  A,  119,  83 — 91). — The  figures  given  by 
McLennan  for  the  intensities  in  the  secondary  spec¬ 
trum  of  hydrogen  (A.,  1927,  1004)  are  only  densities, 
and  it  is  shown  that,  since  the  relations  between 
density  and  intensity  are  not  simple,  McLennan:’ s 
values  could  not  be  used  for  theoretical  investigations 
of  the  secondary  spectrum.  The  intensities  of  about 
230  lines  over  the  region  4500 — 4900  A.  have  now 
been  measured  by  the  Utrecht  method.  In  this 
region,  the  value  of  the  sensitivity  of  the  photo¬ 
graphic  plate  depends  strongly  on  the  wave-length, 
and  allowance  was  made  for  this.  The  method  used 
for  the  analysis  of  closely  adjacent  lines  is  described 
in  detail.  The  intensity  values  are  compared  with 
McLennan ’s  densities ;  for  moderate  intensities  the 
ratio  of  the  results  is  almost  constant,  but  no  propor¬ 
tionality  is  shown  for  higher  intensities. 

L,  L.  Bircumshaw. 

Relation  between  mean  stopping  power  and 
mean  range  of  p-rays.  ,  E.  J,  Williams  (Proc. 
Camb.  Phil.  Soc,,  1928,  24,  315 — 319). — The  true  rate 
of  loss  of  energy  or  “  stopping  power  of  p-rays  is 

the  quantity  dTjdx,  where  dT  is  the  mean  energy 
lost  by  rays  of  energy  T  in  travelling  a  distance  d% 
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along  their  paths.  The  cloud  method  enables  only 
the  total  ranges  of  (Lpar tides  to  be  observed,  and  in 
deducing  the  stopping  power  from  the  mean  range  Rf 

dT/dR  is  not  exactly  the  same  as  dTjdx ,  owing  to 
straggling.  The  relation  between  these  two  quan¬ 
tities  is  calculated  so  that  the  cloud  method  may  be 
rigorously  interpreted.  For  rays  of.  10.000  volts 
traversing  light  elements  the  correction  is  about  7%, 
whilst  for  cc-rays  it  is  negligible.  0.  J.  Smithells. 

Absolute  intensity  measurements  on  the 
sodium  flame.  Duration  of  the  excited  state, 
L.  S.  Ornstein  and  E.  F.  M.  van  her  Held  (Ann, 
Physik,  1928,  [hr],  85,  953— 960) .—The  absolute 
intensity  of  the  green  mercury  line  from  a  quartz 
lamp  was  first  measured  and  then  photographic  com¬ 
parisons  were  made  of  the  sodium  flame  and  the 
yellow  light  from  a  Nitra  lamp,  and  the  green  line 
with  the  green  light  from  the  Nitra  lamp.  For  the 
sodium  flame,  250  quanta  per  sec.  per  atom  are 
emitted  at  1970°  Abs.  The  Einstein  equation  leads 
to  the  value  5  X  10"8  sec.  for  the  period  of  excitation 
as  .against  the  values  T6  and  3*8  X  lO”8  sec.  due  to 
Minkowski  (A.,  1926,  650)  and  Kerschbaum  (A.,  1926, 
652),  respectively.  R.  A.  Morton, 

Methods  of  estimating  the  intensities  of 
spectral  lines,  W.  H,  J.  Childs  (Proc.  Physical 
Soc.j  1928,  40,  132 — 148). — A  critical  discussion  of 
several  methods  of  spectral  photometry  applied  to 
the  special  case  of  the  band  spectrum  of  helium  is 
given.  The  preferred  method  is  to  photograph  the 
line  spectrum  in  the  usual  way  and  then  calibrate 
the  plate  by  illuminating  the  slit  with  a  tungsten- 
filament  lamp  in  such  a  way  that  on  development  a 
number  of  continuous  spectra  of  progressively  increas¬ 
ing  density  are  obtained.  From  these  images  the 
relation  between  the  intensity  of  light  and  density 
of  image,  and  between  plate  sensitivity  and  wave¬ 
length,  may  be  ascertained.  Density  measurements 
are  obtained  by  means  of  a  selenium  cell  micro- 
photometer.  *  C.  J,  Smithells. 

Structure  of  the  second  order  spectrum  of 
sulphur,  J,  Gilles  (Compt.  rend,,  1928,  186, 
1354 — 1355). — The  values  of  the  combinations  of  the 
multiplets  amp4 8  and4P  of  the  S  ii  spectrum,  are 
deduced  from  those  previously  published  (cf.  this 
vol.,  565).  J.  Grant. 

Certain  multiplets  in  the  spectra  of  Cd  III  and 
In  iv.  R.  G.  Gibbs  and  H.  E.  White  (Physical  Rev., 
1928,  [ii],  31,  776— 781).— With  the  aid  of  the  tran¬ 
sitions  from  SPJDF,  *PDF(4dP8p)  to  3D,  lD{4dPos) 
already  determined  for  Pd  I  and  Ag  n,  the  corre¬ 
sponding  lines  in  the  spectra  of  Cd  III  and  In  iv 
have  been  identified  and  tabulated;  the  transitions 
from  *DV  3P1S  and  ip^(4dP5p)  to  hS^d10),  the  lowest 
level,  have  also  been  identified  for  Ag  n,  Cd  hi,  and 
In  iv.  The  validity  of  the  irregular  doublet  law'  is 
confirmed.  *”  A,  A.  Eldridge. 

Application  of  the  X-ray  laws  to  optical  spectra 
of  higher  rank*  and  the  classification  of  Ga  IV 
and  Ge  v.  J.  E.  Mack,  O.  Laporte,  and  R.  J. 
Lang  (Physical  'Rev.,  1928,  [ii],  31,  748— 772).— The 
(3#4«)  and  (3 d?4p)  levels  of  Ga  rv  and  Ge  \%  and  a 
tentative  (3d10)  level  for  Ga  iv  have  been  found,  and 


the  levels  formerly  classified  as  3DV  1P1(3d94p)  of 
Zn  hi  have  been  interchanged.  Evidence  is  adduced 
to  show  that  of  the  3D,  lD(cPs)  the  3D2  level  approaches 
the  limit  2Dti(d9)s  contrary  to  Hund’s  theory.  Dis¬ 
tinctions  between  X-ray  and  optical  spectra  in 
application  of  the  X-ray  laws  are  considered,  as  also 
is  the  shape  of.  the  c%  (first  order  screening  number) 
curve  for  isoeleetronic  spectra.  The  irregular  doublet 
law  is  not  always  valid.  A.  A,  Eldridge, 

Arc  spectrum  of  germanium,  G.  W.  Gartlein 
(Physical  Rev.,  1928,  [ii],  31,  782— 792),— The  wave- 
leng  ths  (±0-03  A.)  of  germanium  arc  lines  above 
1870  A.  are  tabulated;  the  relative  energy  levels 
have  been  determined  arid  transitions  corresponding 
with  73  lines  identified.  The  first  resonance  potential 
is  4-65  volts  and  the  ionisation  potential  determined 
by  the  limit  2Pt  is  7*85  volts.  Similarities  in  the  arc 
spectra  of  silicon,  germanium,  tin,  and  lead  are 
considered.  A.  A.  Eldridge. 

Lowest  terms  in  the  spark  spectrum  of  nickel 
and  copper  (Ni  Ii  and  Cu  n).  R.  J.  Lang  (Physical 
Rev.,  1928,  [ii],  31,  773 — 775). — In  the  spark  spec¬ 
trum  of  nickel  the  lowest  terms  2D23(#)  lie  6884  and 
8391  cm."1  below  in  that  of  copper  L90(dKl) 

lies  21925  cm;1  below  u3D3.  A.  A.  Eldridge, 

Arc  and  spark  spectra  of  titanium.  I.  Spark 
spectrum,  Ti  II.  II.  Arc  spectrum,  Ti  i. 
H.  N,  Russell  (Astrophys.  J.,  1927,  66,  283—328, 
347 — 438). — I.  All  but  the  weakest  lines  have  been 
classified ;  33  doublet  and  17  quadruplet  terms  have 
been  identified.  Three  series  of  two  members  each 
indicate  an  ionisation  potential  of  13*6  volts.  Hand's 
theory  of  the  relation  of  spectral  lijies  to  electronic 
configurations  in  the  atom  is  confirmed.  A  com¬ 
parison  of  the  spectra  of  Ti  ii  and  Sc  i  shows  that 
Moseley’s  law  is  closely  satisfied, 

II,  The  arc  spectrum  is  complicated;  43  singlet, 
65  triplet,  and  34  quintuplet  terms  have  been  identi¬ 
fied.  There  are  no  intercombinations  between  sing¬ 
lets  and  quintuplets.  Hund’s  theory  is  again  con¬ 
firmed.  Seventeen  series,  converging  to  seven  differ¬ 
ent  limits,  all  terms  of  Tin,  have  been  identified ; 
the  ionisation  potential  is  6*81  volts,  The  spectra  of 
TI  i  and  V  n  are  similar  in  structure ;  comparison 
indicates  that  the  ionisation  potential  of  V  ii  is 
approximately  14*1  volts.  A.  A.  Eldridge. 

Zeeman  effect  and  spectral  terms  in  the  arc 
spectrum  of  platinum.  A.  C.  Haussmann 
(Astrophys,  J.,  1927,  66,  333 — 346). — The  Zeeman 
effect  of  173  arc  lines  of  platinum  was  investigated  in 
the  region  5500 — 2500  A, ;  33  of  the  lines  could  be 
identified  from  their  patterns.  Twelve  low  levels 
have  been  identified;  the  ground  term  is  3D3,  dPs, 
There  are  45  intermediate  and  15  high  levels.  Prac¬ 
tically  all  the  strong  lines  in  the  arc  spectrum  are 
attributed  to  combinations  between  these  levels. 

A.  A,  Eldridge, 

Wave-lengths  of  carbon,  oxygen,  and  nitrogen 
in  the  extreme  ultra-violet  with  a  concave 
grating  at  grazing  incidence.  J .  B.  Hoag 
(Astrophys.  J.,  1927,  66,  225— 232).— With  a  vacuum 
spectrograph  of  special  design,  wave-lengths  from 
1658  to  558  A.  for  spark  discharge  through  mag- 
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nesium  and  carbon  electrodes  were  obtained;  by 
passing  gases  through  the  electrodes,  gaseous  and 
metallic  spectra  are  simultaneously  obtained. 

A.  A.  Eldridge. 

Secondary  standards  of  wave-length  ;  inter¬ 
ferometer  measurements  of  iron  and  neon  lines. 
H.  D.  Babcock  (  As  trophy  s.  J.,  1927,  66,  256 — 282). 
— Standard  wave-lengths  are  recorded  for  286  iron 
lines,  X  3407 — 6677  A.,  and  for  11  neon  lines,  X  5852— 
6506  A",,  measured  in  terms  of  the  primary  standard, 
6438*4696  A.,  of  cadmium.  The  neon  wave-lengths 
agree  precisely  with  the  values  adopted  as  secondary 
standards,  but  the  non  wave-lengths  are  systematic¬ 
ally  smaller  than  the  adopted  values.  The  differences 
are  discussed.  A.  A.  Eldridge. 

Absorption  spectrum  of  mercury  at  high 
pressure  admixed  with  nitrogen.  H.  R.  Moore 
(Science,  1927,  66,  543 — 544). — The  bands  already 
observed  (Mohler  and  Moore,  A.,  1927,  917)  have 
been  extended  towards  the  red  to  3087  A.  at  215— 
305°,  and  towards  the  violet  to  2666  A.  at  425 — 530°, 
by  the  addition  of  nitrogen.  Forty -two  such  bands 
were  observed.  The  band  at  2528  A.  was  always 
obtained  with  mixtures  of  mercury  and  nitrogen,  and 
appears  to  be  definitely  conditioned  by  the  presence  of 
nitrogen.  Resonance  broadening  increases  with  the 
pressure  of  the  nitrogen.  The  extension  of  the  bands 
may  be  ascribed  to  the  increase  in  concentration  of 
Hg2  molecules  resulting  from  the  combined  effect  of 
the  nitrogen  and  the  radiation  used  as  a  source,  or 
they  may  represent  the  vibrational  spectra  of  HgN0 
molecules,  unstable  or  quasi-stable,  formed  between 
nitrogen  molecules  and  excited  mercury  atoms. 

A.  A."  Eldridge. 

Band  spectrum  of  mercury  excited  by  a  high- 
frequency  discharge.  J.  G.  Winans  (Nature, 
1928, 121,  863 — 864).— The  spectrum  of  the  discharge 
showed  the  mercury  arc  lines  and  the  mercury  bands 
with  maxima  at  4850,  3300,  2540,  and  2345  A. : 
distilling  vapour  is  necessary  for  the  excitation  of 
the  bands  4850,  3300,  and  2345  in  a  high-frequency 
discharge.  The  band  at  4850  A.  is  destroyed  by 
local  heating.  The  initial  excited  state  for  the  band 
4850  A.  differs  from  that  of  the  band  at  3300  A.  and 
from  those  of  the  bands  at  2345  and  2540  A.,  but  the 
final  states  of  the  bands  at  2345  and  2540  A.  are  the 
same.  A.  A.  Eldridge. 

Spectra  of  doubly-  and  trebly-ionised  titanium. 
(Ti  in  and  Ti  iv).  H.  N,  Russell  and  R.  J.  Lang 
(Astrophys.  J.,  1927,  66,  13— 42).— Thirty-one  new 
lines  of  Ti  iv  and  90  lines  (mostly  new)  of  Ti  in  have 
been  identified  between  5492  and  423  A. ;  all  the  former 
and  all  but  four  of  the  latter  have  been  classified. 
Twelve  terms  are  tabulated  for  Ti  rv ;  the  3D  term 
is  the  lowest,  and  the  ionisation  potential  is  43*06 
volts.  Nineteen  terms  were  identified  for  Ti  ill;  the 
estimated  ionisation  potential  is  27*6-1- 1-0  volts. 
The  spectrum  of  Sc  in  is  briefly  discussed."* 

Chemical  Abstracts. 

Photography  of  the  infra-red  solar  spectrum. 
H.  D.  Babcock  (Nature,  1928,  121,  830—831). — 
About  12  lines  between  10000  and  10750  A.  have 
been  observed  on  prismatic  plates,  one  at  10049*8  A. 
being  specially  conspicuous ;  it  is  evidently  the  fourth 


member  of  the  Paschen  series  of  hydrogen.  On 
grating  plates  a  number  of  lines  were  also  observed. 

A.  A.  Eldridge. 

Application  of  the  irregular  doublet  law  to 
complex  spectra.  K.  Majumdar  and  G.  R. 
Toshniwal  (Nature,  1928,  121,  828— 829).— Saha 
and  KiclihTs  application  of  the  irregular  doublet  law 
to  complex  spectra  (this  voL,  209)  is  confirmed  in  the 
groups  Ne,  Na+,  Mg**  and  A,  K+,  Ca* *.  The  view 
that  the  spectrum  of  the  solar  corona  is  composed  of 
the  lines  of  Ca+*  is  not  supported.  The  ionisation 
potential  of  Car*  is  about  52  volts. 

A.  A.  Eldridge. 

Related  lines  in  the  spectra  of  the  elements  of 
the  iron  group.  H.  N.  Russell  (Astrophys.  J., 
1927,  66,  184 — 216). — The  arc  and  spark  spectra  of 
potassium,  calcium,  scandium,  titanium,  vanadium, 
chromium,  iron,  cobalt,  nickel,  copper*  and  zinc  have 
been  classified  sufficiently  to  illustrate  the  similarity 
of  spectral  groups  resulting  from  similar  electron 
transitions.  Homologous  terms  and  homologous  lines 
as  n  varies  from  1  to  12  are  tabulated. 

Chemical  Abstracts. 

Spectrum  of  ionised  sodium.  O.  Lapokte 
(Nature,  1928,  121,  941) —By  using  one  of  the 
differences  between  pairs  of  lines  in  the  Na  H  spectrum 
(Newman,  1 his  voL,  210),  it  is  possible  to  arrange 
numerous  strong  lines  as  combinations  of  four  s  terms 
with  ten  p  terms  corresponding  with  the  transition 
3s1 3P— 3px  2  (S,P,D).  A.  A.  Eldridge, 

Optical  characterisation  of  spark  emission 
spectra.  G.  I.  Pokrowski  (Z.  Physik,  1928,  48, 
586 — 593). — By  assuming  that  the  energy  consumed 
in  a  spark  is  proportional  to  the  square  of  the  root 
mean  square  value  of  the  current  flowing  through  the 
arc,  the  total  intensity  I  of  n  spectral  lines  is  shown 
to  he  related  to  the  current  i  and  to  the  absorptive 
power,  Jc,  of  the  metal  vapour  through  which  the 
spark  takes  places  by  the  expression  I~ai“-\-b(l  — 
e~kci~),  where  a?  6,  and  c  are  constants.  It  is  also 
shown  that  for  a  given  value  of  if  I  is  linearly  related 
to  the  width  of  the  spark  gap.  Data  relating  to 
lines  5000,  5200,  5890  A.  in  the  spark  between  copper 
and  electrodes  are  shown  to  be  in  agreement  with  the 
above  expression.  R.  W.  Luxt. 

Active  nitrogen.  P.  K.  Kichlu  and  D.  P. 
Acharya  (Nature,  1928,  121,  982 — 983). — The  spec¬ 
trum  of  active  nitrogen  includes  a  band  system  from 
7500  to  8900  A.,  doubtless  originating  from  the 
N,  molecule,  and  presumably  analogous  to  A,  B,  ot 
bands  of  oxygen.  The  results  of  McLennan,  Ruedy, 
and  Anderson  (this  vol.,  456)  are  criticised. 

A.  A.  Eldridge. 

New  photo-electric  phenomenon  with  thin 
sheets  of  alkali  metals.  R.  Suhrjviann  (Natur- 
wiss.,  1928,  16,  336).— When  thin  sheets  of  alkali 
metals  are  illuminated  with  the  mercury  240  gg  line, 
the  light  intensity- voltage  characteristic  reaches  a 
sharp  saturation  value  at  a  few  volts.  At  the  red 
limit  (313  pu),  however,  it  rises  steadily  with  increasing 
potential.  The  same  phenomenon  is  found  but  to  a 
less  degree  with  thicker  sheets.  J.  W.  Smith. 

Predicted  ionisation  potential  of  radon.  S.  C. 
Biswas  (Phil,  Mag.,  1928,  [vii],  5,  1094— 1098).— It 
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is  shown  that  the  ionisation  potential  of  an  atom  is 

given  by  the  expression  /(voUs)=3*83&ft/r2,  where 
k  and  n  are  respectively  the  azimuthal  and  radial 

quantum  numbers  of  the  external  electron  and  r2  is 
the  mean  square  radius  of  the  nlc  orbit.  Since  for 
elements  of  the  same  group  of  the  periodic  classi¬ 
fication  Ic  is  constant,  it  follows  that  the  ionisation 
potentials  of  these  elements  will  be  proportional 
inversely  to  the  square  of  the  radius  and  directly  to 
the  radial  quantum  number.  From  crystal  structure 
and  other  measurements  it  is  shown  that  the  atomic 
radius  of  radon  should  be  1*81  ±0*03  A,,  whence  taking 
the  quantum  numbers  in  question  as  6  and  2  the 
ionisation  potential  should  be  14*0 ±0*5  volts,  a  result 
in  general  accordance  with  the  known  values  for 
krypton  and  xenon,  but  in  disagreement  with  the 
predictions  of  Turner  (A.,  1924*  ii,  797)  and  others. 

A.  E,  Mitchell. 

Cause  of  loss  of  thermionic  activity  of  thoriated 
tungsten  filaments  tinder  certain  voltage  con¬ 
ditions.  (Miss)  A.  0.  Davies  and  (Miss)  R,  N. 
Moss  (Phil.  Mag,,  1928,  Jvii],  5,  989— 1010).— It  is 
found  that  loss  of  thermionic  activity  is  due  to  the 
bombardment  of  the  filament  by  positive  ions  which 
originate  in  their  turn  from  the  electron  bombard- 
meat  of  the  grid  and  plate*  W.  E.  Downey. 

Electron  theory  ol  metals.  A.  Sommebfeld 
(Naturwiss,,  1927,  15,  825—832;  1928,  16,  374— 
381). — The  old  electron  theory  of  metals  is  discredited, 
but  it  can  be  rehabilitated  without  the  adoption  of 
new  physical  assumptions.  The  statistical  treatment 
of  the  assumptions  of  Drude  and  Loren tz  must  be 
replaced  by  a  new  treatment  based  on  the  wave- 
mechanics.  The  present  work  is  concerned  mainly 
with  the  development  of  a  wave-mechanical  theory 
of  conductivity  in  metals,  and  the  variations  with 
changes  in  temperature  and  pressure.  Starting  from 
the  Pauli  principle  and  the  Fermi-Dirac  statistics,  it 
is  shown  that  the  mean  velocity  of  an  electron-gas  is 
independent  of  temperature ;  wave-lengths  in  terms 
of  de  Broglie’s  ideas  are  then  calculated,  and  after 
considering  the  Richardson  and  Volta  effects,  it  is 
possible  to  develop  the  theory  of  metallic  conduction 
so  as  to  obtain  satisfactory  agreement  between  the 
observed  and  calculated  data*  A  final  section  is 
devoted  to  the  direction- dependence  of  conductivity 
and  the  thermal  forces  in  uni  crystalline  material. 

R.  A.  Morton, 

Electron  emission  in  intense  electric  fields. 
R.  H.  Fowler  and  L.  Nordheim  (Proc.  Roy,  Soc., 
1928,  A,  119, 173—181 ). — The  phenomenon  of  electron 
emission  in  intense  fields  can  be  accounted  for  in 
a  satisfactory  quantitative  way  by  So  mm  erf  eld’s 
revived  electron  theory  of  metals  (see  preceding 
abstract).  Nordheim  ?s  results  (this  vol.,  452)  are 
extended  to  include  the  effect  of  an  external  field, 
using  the  same  methods  and  the  same  underlying 
picture  of  the  metal.  The  formula  1 =CF2e~aIF  is 
established,  independent  of  the  temperature  at  low 
temperatures,  in  agreement  with  experiment-  No 
theoretical  justification  is  found  for  the  general 
formula  for  the  current,  valid  over  wide  ranges  of 
temperature  and  field  strength,  suggested  by  Millikan 
and  Lauritsen  (Proc.  Nat.  Acad.  ScL,  1928,  14,  45). 


Exception  is  taken  to  the  assertion  of  these  authors 
that  the  conduction  electrons,  unlike  the  thermions, 
do  not  share  in  the  thermal  energy  of  agitation  of 
the  atoms.  It  is  found  that  Sommerf eld’s  picture  of 
a  metal  yields  the  formula  both  for  strong  fields  and 
for  thermionic  emission,  a  single  set  of  free  conduction 
electrons  distributed  according  to  the  Fermi-Dirac 
statistics  sufficing  for  both  purposes. 

L.  L.  Bircumskaw. 

Liberation  of  electrons  from  a  metal  surface 
by  positive  ions,  F.  M.  Penning  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1928,  31,  14 — 23). — In  order 
to  get  more  information  as  to  the  part  played  by 
positive  ions  in  a  gas  discharge,  two  methods  have 
been  devised  for  determining  experimentally  the 
number  of  positive  ions  required  to  liberate  one 
electron  from  a  metal  surface.  In  neon,  the 
number  of  electrons  liberated  by  one  positive  ion  at 
zero  velocity  from  a  copper  or  iron  surface,  is  of  the 
order  of  0*05.  In  argon  &Q  is  smaller  than  in  neon,  but 
at  a  magnesium  surface  it  is  larger  than  at  a  copper 
surface.  Measurements  have  also  been  carried  out 
with  hydrogen  to  compare  the  method  with  that 
employed  by  Baerwald  (Ann.  Physik,  1921,  [iv],  65, 
167),  but,  for  a  potential  of  1000  volts,  the  value  of 
a  was  only  10%  of  that  found  bv  Baerwald. 

M,  S,  Burr. 

Hydrogen  activated  by  the  electric  discharge. 
A.  be  Hemptinne  (Bull.  Acad.  roy.  Belg.,  1928, 
[v],  14,  8 — 17).— See  this  vol.,  139. 

Photo-electric  threshold  and  heat  of  dissoci¬ 
ation  of  the  potassium  molecule,  R.  W.  Ditch- 
burn  (Proc.  Camb.  Phil.  Soc.,  1928,  24,  320—327).— 
Absorption  curves  and  photo -ionisation  experiments 
agree  and  give  for  the  molecular  photo-electric 
threshold  value  of  potassium  2555 ±20  A.  The 
energy  of  dissociation  of  the  potassium  molecule  is 
0*o05±0*01  volt,  and  the  heat  of  dissociation 
11400  g.-eal.  Between  200°  and  500°  the  fraction 
associated  varies  from  10“ 4  to  10“2. 

C.  J.  Smithells* 

High-frequency  electric  discharge  at  low 
pressures.  J.  Taylor  and  W.  Taylor  (Proc. 
Camb.  Phil.  5oc.s  1928,  24,  259—267). — Experiments 
have  been  carried  out  under  widely  varied  conditions 
on  discharges  through  gases,  under  the  influence  of 
high-frequency  oscillations  (order  107  cycles  per  sec.), 
using  tubes  of  the  electrodeless  type.  The  influence 
of  the  wall  material  is  shown  by  the  fact  that  on 
pumping  down  tubes  not  previously  baked  out,  the 
order  in  which  the  discharges  were  first  obtained  on 
increasing  the  voltage  was  ;  soft  glass,  pyrex,  and 
quartz.  Even  at  the  highest  degree  of  exhaustion 
and  with  the  mercury  vapour  (from  the  pumps) 
frozen  out,  faintly  luminous  discharges  could  be 
obtained.  With  a  high  frequency  of  alternation 
there  will  be  no  separation  of  charges,  and  the  nett 
effect  will  be  a  periodic  movement  of  the  electrons 
through  an  atmosphere  of  positive  ions,  the  observed 
luminosity  arising  from  recombinations  proceeding 
between  oppositely  charged  particles.  The  discharge 
passes  more  easily  in  wide  tubes  than  in  narrow  ones, 
with  a  dark  space  between  the  glow  and  the  wall. 
The  luminosity  can  be  conducted  along  the  tube  by 
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moving  an  earthed  conductor  such  as  the  hand  along 
the  outer  walls.  By  lining  the  inside  of  a  tube  with 
metal  gauze  connected  to  a  voltage  supply,  it  is 
shown  that  the  luminosity  is  destroyed  by  a  uni- 
potential  wall.  Injection  of  slow  electrons  into  the 
glow  has  little  effect.  A  new  type  of  spherical  glow 
has  been  obtained  in  bulbs,  and  discharges  of  this 
kind  are  regarded  as  uniform  high -temperature 
enclosures  of  electrons  and  positive  ions  maintained 
artificially.  R.  A.  Morton. 

Electrodeless  discharge  through  gases.  J.  J. 
Thomson  (Proc.  Physical  Soc.,  1928,  40,  79 — 89).— 
An  electrodeless  discharge  is  produced  by  placing 
outside  a  glass  tube  containing  gas  at  a  low  pressure 
a  solenoid  connected  to  the  outsides  of  two  Leyden 
jars,  the  insides  of  which  are  connected  to  the 
terminals  of  an  induction  coih  Rapidly  alternating 
currents  pass  through  the  solenoid,  and  the  electro¬ 
magnetic  induction  starts  currents  in  the  exhausted 
vessel  which  flow  in  rings  co-axial  with  the  solenoid. 
The  theory  of  the  discharge  is  discussed.  There  is  a 
critical  gas  pressure,  depending  on  the  frequency,  at 
which  the  discharge  passes  most  easily.  With  heavy 
currents  the  magnetic  force  is  greatest  near  the  walls 
of  the  bulb  and  produces  a  condition  resembling  the 
Heaviside  layer.  The  discharge  is  assisted  by  the 
action  of  light,  which  is  attributed  to  the  absorption 
of  energy  by  the  gas  molecules  rendering  them  more 
easily  ionised.  The  effect  of  impurities  in  the  bulb 
is  investigated.  Free  electrons  become  attached  to 
electronegative  elements  like  phosphorus  and  sulphur 
and  ionisation  is  reduced.  Metals  also  hinder  the 
discharge  by  combining  with  gas  molecules  which  are 
in  a  more  active  state  than  normal.  The  normal 
oxides  of  magnesium,  calcium,  and  zinc  combine  with 
oxygen  under  the  influence  of  the  discharge  to  form 
higher  oxides.  C.  J.  Smithells. 

Excitation  of  the  D -lines  by  the  green  sodium 
band.  E.  L.  Kinsey  (Nature,  1928,  121,  904 — 
905). — In  accord  with  the  views  of  Wood  and  Kinsey 
(this  voh,  687),  the  green  sodium  band  excites  the 
ZMines  in  pure  sodium  vapour,  but  only  in  a  narrow 
temperature  range  ;  the  atomic  lines  appear  somewhat 
below  400°,  are  maximal  at  410°,  and  disappear 
above  450°.  At  410°  the  molecules  are  probably  only 
55%  dissociated.  A.  A.  Eld  ridge. 

Space-dlstribution  of  the  photo-electrons 
ejected  by  X-rays.  E.  C.  Watson  (Physical  Rev., 
1928,  [ii],  31,  728 — -741).— Rutherford's  theory  of 
nuclear  scattering,  together  with  the  assumption  that 
all  the  electrons  start  from  the  parent  atom  in  the 
same  direction,  accord  with  the  observed  distribution 
of  the  pho to- electrons  ejected  by  X-rays. 

A.  A.  Eldridge. 

Photo-electric  effect  and  thermionic  emission. 
P„  W.  Bridgman  (Physical  Rev.,  1928,  [ii],  31, 
862 — 866). — A  correction  and  extension  of  previous 
work  (this  voL,  213).  A.  A.  Eldridge. 

Voltage-intensity  relations  in  the  mercury 
spectrum.  W.  D.  Crozier  (Physical  Rev.,  1928, 
[ii],  31,  800 — S 1 1 ). — Voltage-intensity  curves  were 
obtained  for  20  mercury  lines,  when  excited  by  elec¬ 
tron  impact.  There  is  no  significant  change  in  the 


number  of  atoms  in  a  given  energy  state  as  the 
ionisation  potential  is  passed.  The  probability  of 
different  transitions  down  from  a  given  energy  state 
may  not  be  independent  of  the  way  in  which  this 
state  is  excited.  A.  A.  Eldridge. 

Series  and  ionisation  potentials  of  the  ele¬ 
ments  of  the  iron  group.  H.  N.  Russell  (Astro- 
phys.  J.,  1927,  66,  233 — 255) . — Series,  usually  of  two 
members  only,  have  been  identified  in  the  arc  spectra 
of  potassium,  calcium,  scandium,  titanium,  vanadium, 
chromium,  manganese,  iron,  cobalt,  nickel,  copper, 
zinc,  and  in  the  spark  spectra  of  calcium,  scandium, 
titanium,  manganese,  nickel,  copper,  and  zinc ; 
approximate  series  limits  are  determined  and  tabu¬ 
lated.  Four  important  modes  of  ionisation  of  the 
neutral  atom  and  three  for  the  second  ionisation  are 
indicated.  The  following  principal  and  second  ionis¬ 
ation  potentials  are  recorded :  potassium  4*32, 
— ;  calcium  6*09,  1T82;  scandium  6*57,  12*80; 
titanium  6*80,  13*60  ;  vanadium  6*76,  14*7  ;  chromium 
6*74,  16*6;  manganese  7*40,  15*70 ;  iron  7*83,  16*5; 
cobalt  7*81,  17*2;  nickel  7*64,  18*2;  copper  7*69^ 
20*34;  zinc  9*36,  17*89.  New  high  terms,  arising 
from  configurations  involving  a  5-s*  electron,  have 
been  identified  in  the  spectra  of  vanadium,  man¬ 
ganese,  cobalt,  and  ionised  manganese. 

A,  A.  Eldridge. 

Astrophysical  estimates  of  ionisation  poten¬ 
tials  of  iron,  yttrium,  and  lanthanum.  A.  V. 
Douglas  (Nature,  1928,  121,  906). — Ionisation 

potentials  are  estimated,  from  astrophysical  data,  to 
have  the  following  values  :  iron,  6*6  (by  comparison 
with  scandium  and  titanium),  5*5  (by  comparison 
with  strontium  and  barium) ;  yttrium,  6*6  ;  lanthanum, 
4*9  volts.  A.  A.  Eldridge. 

Ionisation  by  metastable  atoms.  F.  M.  Pen¬ 
ning  (Naturwiss.,  1927,  15,  818;  Chem.  Zentr.,  1928, 
i,  155). — The  condition  for  the  reduction  of  the 
sparking  potential  of  an  inert  gas  for  large  values  of 
jxl  (pressure  X  separation  of  electrodes)  on  admixture 
of  another  gas  is  Vmti>  V ?  (Fmet= excitation 
potential  of  the  metastable  form  of  the  inert  gas ; 
Vi*—  ionisation  potential  of  the  admixed  gas).  The 
explanation  is  based  on  the  scheme :  metastable 
atom -f*foreign  atom = normal  atom + foreign  ion. 
Measurements  were  made  on  neon  with  admixed 
mercury,  krypton,  argon,  hydrogen,  and  nitrogen, 
and  on  argon  with  admixed  iodine,  mercury,  xenon, 
and  krypton.  A.  A.  Eldridge. 

Current  density  of  the  normal  cathode  fall. 
W.  de  Groot  (Naturwiss.,  1927,  15,  818;  Chem. 
Zentr.,  1928,  i,  155). — The  current  density  was  smaller 
in  a  mixture  of  neon  (containing  30%  of  helium)  and 
argon  (0*1 — 2%)  than  in  the  separate  gases;  two 
types  of  discharge  were  observed. 

A .  A.  Eldridge. 

Loss  of  charge  of  positive  rays  and  the 
influence  of  neighbouring  metallic  walls.  E. 
Ruohardt  (Z.  Physilc,  1928,  48,  594—599).— 
Polemical.  A  reply  to  Koenigsberger  (A.,  1927? 
806).  J.  W.  Smith. 

•Mobilities  of  the  positive  ions  formed  by  alpha- 
rays  in  airf  hydrogen,  and  helium.  J.  S.  Rogers 
(Phil,  Mag.,  1928,  [vii],  5,  881— 903).— From  the 
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experimentally  observed  decrease  in  the  mobility  of 
ions  during  their  life  it  is  concluded  that  an  ion,  in  a 
very  short  time  after  its  formation,  has  developed  into 
a  cluster.  The  mobility  changes  in  definite  steps. 
If  the  changes  in  mobility  were  due  to  the  gradual 
addition  of  neutral  molecules,  a  gradual  change  in 
the  mobility  with  the  life  of  the  ion  would  be  expected. 
This  step  change  in  mobility  is  unexplained. 

W.  E.  Downey. 

Measurement  of  displacements  of  negative 
carriers  in  flames.  E.  Marx  and  P.  Kappler 
(Physikal.  Z.,  1928,  29,  261— 269).— A  flame  is 
charged  with  solutions  of  alkali  metal  salts  and  the 
variation  of  the  “  displacement  ”  K2  ,  where  ItV  = 
pX2  (P  being  the  charge -number  and  K2  the  mobility) 
with  the  concentration  c  determined.  K2  varies  as 
(l/c)*  + constant,  and  the  magnitude  AY  X  (at.  wt.)l 
is  the  same  for  rubidium,  potassium,  and  sodium  at 
a  given  normality ;  lithium  is  anomalous. 

R.  A.  Morton. 

Reflexion  of  electrons  by  a  crystal  of  nickel. 
C.  J.  Davisson  and  L.  H.  Germer  (Proc.  Nat.  Acad. 
Sei.,  1928,  14,  317 — 322). — In  continuation  of  pre¬ 
vious  work  (A.,  1927,  492),  an  electron  beam  was 
directed  against  a  {111}  face  of  a  nickel  crystal  at 
various  angles  of  incidence,  and  the  intensity  of 
scattering  in  the  incidence  plane  measured  as  a 
function  of  bombarding  potential  and  direction. 
Whenever  the  speed  of  the  incident  electrons  is  com¬ 
prised  within  any  of  certain  ranges,  changing  in 
location  as  the  angle  of  incidence  is  varied,  a  sharply- 
defined  beam  of  scattered  electrons  issues  from  the 
crystal  in  the  direction  of  regular  reflexion.  In  each 
of  these  ranges  there  is  an  optimum  speed  where  the 
intensity  of  the  reflected  beam  is  a  maximum .  The 
phenomenon  is  the  analogue  of  the  regular  selective 
reflexion  of  X-rays,  but  the  Bragg  formula  does  not 
hold,  although  there  is  a  simple  correlation  between 
the  observed  positions  of  the  maxima  and  the  positions 
calculated  by  the  Bragg  formula.  A.  J.  Mee. 

Luminous  beads  of  metal  particles  sputtered 
by  disruptive  discharge  in  magnetic  field.  H. 
Nagaoka  and  T.  Futagami  (Proc.  Imp.  Acad.  Tokyo, 
1928,  4,  106 — 108). — Photographs  are  given  showing 
the  peculiar  beaded  tracks  of  metal  particles  sputtered 
in  a  magnetic  field.  Various  explanations  of  the 
phenomena  are  offered,  the  most  probable  cause  being 
the  alternate  formation  and  loss  of  an  oxide  film  on 
the  surface  of  the  particle.  C.  J.  Smithells. 

Relation  between  colour  and  magnetism  of 
ions.  B.  Malyschev  (Ann.  Physik,  1928,  [iv],  85, 
794).— In  connexion  with  the  work  of  Joos  (A.,  1927, 
94)  it  is  suggested  that  the  investigation  of  the 
magnetic  susceptibilities  of  the  carbonyls  of  para¬ 
magnetic  metals  in  the  gaseous,  liquid,  and  solid 
states  should  prove  interesting.  R,  A.  Morton. 

Radiations  emitted  at  the  impact  of  hydrogen 
canal  rays  on  metals.  C.  Gerthsen  (Ann.  Physik, 
1928,  [iv],  85,  881— 912).— The  possibility  of  exciting 
characteristic  radiations  by  means  of  the  impact  of 
canal  rays  on  metals  has  been  investigated  (cf.  A., 
1926,  655).  Optical  reflexion  from  a  concave  mirror 
makes  possible  the  detection  of  weak  rays  emitted 
from  the  points  of  impact,  but  it  has  not  proved 


possible  to  decide  whether  the  rays  are  characteristic 
radiations  from  the  atoms  of  the  surface,  or  whether 
they  correspond  with  the  excitation  of  the  Lyman 
series.  The  effects  observed  by  Thomson  (A.,  1926, 
988)  are  ascribed  to  reflected  canal  rays.  An  experi¬ 
ment  designed  to  separate  the  wave -radiation  effect 
from  the  reflected  positive -ray  effect  showed  that 
some  of  the  canal  rays  are  scattered  with  almost 
unchanged  velocities.  These  reflected  rays  increase 
in  velocity  as  the  velocity  of  the  primary  rays 
increases.  The  scattering  from  different  materials 
follows  the  laws  for  the  scattering  of  a-particles  at 
atomic  nuclei,  namely,  proportionality  with  the 
number  of  atoms  per  c.c.,  and  with  the  square  of  the 
atomic  number.  R.  A.  Morton. 

Positive»ray  analysis  of  water  vapour  ionised 
by  impact  of  slow  electrons,  H.  A.  Barton  and 
J.  H.  Bartlett,  jun,  (Physical  Rev.,  1928,  [ii],  31, 
822— 826).— By  the  use  of  an  electromagnetic  method 
the  ions  H20 f  and  OH+  were  detected,  the  former 
being  the  more  abundant,  with  small  quantities  of  a 
third  ion,  probably  HaO !  ;  no  negative  ions  were 
observed,  and  scarcely  any  H>  and  H2+  ions.  The 
ionisation  potential  corresponding  with  H20 1  was 
13 ±1-5  volts,  and  that  of  OH+  was  not  distinguish- 
ably  different.  The  H20+  ion  is  probably  the 
primary  ion,  A.  A.  Elbridge. 

Detection  and  determination  of  ions  in  a 
gaseous  discharge  by  optical  methods.  W.  be. 
Groot  and  L.  Blok  (Physica,  1927,  7,  315—320).— 
Light  from  a  carbon  arc  passes  through  an  are 
formed  in  neon  between  a  tungsten  cathode  and  a 
nickel  anode  with  a  barium  core ;  the  light  from  the 
carbon  arc  is  cut  off  in  phase  with  an  alternating, 
current  superimposed  on  the  direct  current  for  the 
barium  arc,  so  that  the  absorption  effects  can  be 
observed  during  those  periods  when  the  barium  arc  is 
extinguished.  The  barium  lines  4934  and  4554  wfere 
observed  in  absorption.  A  positive- column  discharge 
tube  with  argon  and  mercury  vapour  showed  the 
mercury  line  2847  A.  at  20°  and  ”12°,  but  not  at 
120°.  The  absorption  is  dependent  on  the  effective 
number  of  absorbing  atoms  and  the  thickness  of  the 
absorbing  layer.  For  barium,  the  number  of  ions  per 
c.c.  at  3  amp,  arc  current  is  1012. 

Chemical  Abstracts, 

Ionisation  in  positive -ion  sheaths.  P.  M„ 
Morse  and  W.  Uytbrhoeven  (Physical  Rev.,  1928,. 
[ii],  31,  8^7— 832).— The  positive  don  current  to  a 
plane  auxiliary  collector  placed  in  a  neon  discharge 
is  double  that  anticipated ;  the  increase  is  probably 
caused  by  the  ionisation  of  the  metastable  atoms 
within  the  sheath  by  radiation  from  the  discharge.. 
A  similar  increase  is  to  be  expected  in  helium  and 
argon.  A.  A.  Elbridge. 

Active  nitrogen.  J.  Kaplan  and  G.  Oario 
(Nature,  1928,  121,  906—907). — The  long  life  and 
behaviour  in  the  presence  of  catalysts  of  active 
nitrogen  indicates  that  it  is  atomic,  and  that  meta¬ 
stable  molecules  are  formed  under  the  influence  of 
the  recombination  of  atoms  to  molecules.  This 
process  is  considered  to  be  accompanied  by  the  form¬ 
ation  of  inetastable  atoms.  This  view  is  shown  to  be  in 
accord  with  experimental  data.  A.  A.  Elbridge. 
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Active  nitrogen.  B.  Lewis  (Nature,  1928,  121, 
864 — 865). — Polemical  and  explanatory  (ef.  Willey, 
this  voL,  341).  A.  A.  Eldeidge. 

Active  nitrogen.  B.  Lewis  (Nature,  1928,  121, 
938— 939).— On  introduction  of  pure  oxygen  (1%) 
into  glowless  nitrogen  immediately  after  discontinuing 
the  electrodeless  discharge,  no  glow  was  produced; 
further,  subsequent  subjection  of  the  mixture  to  the 
discharge  caused  little  or  no  glow.  The  observation 
accords  with  those  of  Herzberg  (this  voL,  457)  and 
of  Bonhoeffer  and  Kaminsky  (A.,  1927,  801).  Intense 
nitrogen  after-glows  have  been  obtained  in  mixtures 
containing  up  to  57%  of  oxygen  in  the  electrodeless 
discharge  at  or  below  0-2  mm,  pressure.  At  higher 
pressures  the  type  of  afterglow  changes,  until  at 
about  1  mm.  and  up  to  2  mm.  (in  air)  only  the  con¬ 
tinuous  after-glow  spectrum  of  oxygen  is  observed. 

A.  A.  Eldeidge, 

Nitrogen  after-glow.  S.  P.  McOalltoi  and 
W.  E.  Perry  (Nature,  1928,  121,  942),— A  nitrogen 
after-glow  appears  when  a  discharge  is  passed 
through  a  mixture  of  air  and  argon  at  low  pressures ; 
the  relative  proportions  of  the  mixture  may  be  varied 
over  a  fairly  wide  range.  Mixtures  of  neon  and 
helium  are  ineffective.  A.  A,  Eldridge. 

Action  of  41  active  nitrogen  ”  on  iodine  vapour, 
L.  H.  Eason  and  ft.  W.  Armour  (P roc.  Roy.  Soc. 
Edin.,  1928,  48,  1—9).— The  spectrum  of  iodine 
excited  by  active  nitrogen  was  investigated  and,  in 
addition  to  the  iodine  line  at  206  pu,  a  line  at  185  \ni 
was  found.  In  order  to  dissociate  the  iodine  and 
raise  the  atom  to  the  level  of  electronic  energy  required 
to  emit  this  line,  a  total  of  189,000  g.-cak,  or  8*4  volts, 
is  necessary.  There  must  therefore  be  some  form  of 
nitrogen  present  capable  of  supplying  the  energy. 
The  high  energy  level  can  be  accounted  for  on  the 
view  that  the  glow  is  produced  by  the  combination  of 
atoms  of  nitrogen.  An  experiment  was  conducted  to 
find  what  pressure  of  iodine  vapour  was  required  to 
increase  the  velocity  of  “  reaction  ”  between  the 
iodine  and  the  nitrogen  so  that  simple  decay  could  be 
neglected.  It  is  concluded  from  the  fact  that  the 
pressure  of  iodine  required  to  produce  practically 
nothing  but  iodine  glow*  is  of  the  order  of  1  /15th  part 
of  the  active  nitrogen  present,  and  that  the  glow  is 
practically  instantaneous,  that  chemical  action  is 
very  unlikely,  and  that  the  iodine  receives  energy 
and  radiates  it  over  and  over  again.  The  view  is 
confirmed  by  the  fact  that  even  with  pressures  of 
iodine  1  /1250th  part  of  the  partial  pressure  of  active 
nitrogen,  there  is  still  a  decided  photographic  effect 
due  to  the  iodine.  By  attempting  to  measure  the 
duration  of  the  glowr  by  means  of  a  kinematographie 
camera  it  was  found  that  when  the  pressures  of 
iodine  vapour  and  of  active  nitrogen  were  of  the  same 
order  the  glow  did  not  last  for  more  than  0-01  sec. 

A,  J.  Mee. 

Chemical  at.  wt.  determination  and  true  at. 
wt.  CL  Kirsch  (Naturwiss.,  1928,  16,  334 — 335).— 
A  discussion  of  the  discrepancy  between  the  chemically 
determined  at.  wt.  of  radium-G  and  that  deduced 
from  the  disintegration  series  and  of  the  difficulty  of 
reconciling  these  with  the  at.  wrts.  of  lead  found  by 
Aston,  J.  W.  Smith,  1 


At.  wt.  of  actinium-lead,  the  last  member  of 
the  actinium  series.  F.  Lotze  (Z.  anorg.  Chem,, 
1928,  170,  213— 221).— The  published  at.  wt.  deter¬ 
minations  with  lead  of  purely  radioactive  origin,  and 
therefore  consisting  of  radium- G,  thorimn-Z),  and 
actinium-1),  have  been  examined.  Calculating  the 
amounts  of  thorium »D  and  radium -G  from  the 
proportions  of  thorium  and  uranium,  respectively,  in 
the  original  minerals,  the  mean  value  of  207  is  obtained 
for  the  at.-  wt,  of  actinium -D.  R.  Outhill. 

Separation  of  isotopes  of  potassium.  CL  ton 
Heyesy  and  M.  Logstrtjp  (Z.  anorg.  Chem.,  1928, 
171,  1 — 13). — By  subjecting  potassium  to  the  process 
of  ideal  distillation  (cf.  A.,  1922,  ii,  149),  a  residue  was 
obtained  having  at.  wt.  39-109,  corresponding  with 
an  increase  of  4-8%  in  the  proportion  of  the  isotope 
K11.  As  the  radioactivity  increased  at  the  same 
time  by  482%,  it  is  concluded  that  this  isotope 
is  probably  responsible  for  the  radioactivity  of 
potassium.  R.  Cuthill. 

Determination  of  isotopes  by  spectral  lines, 
E.  K,  Plyler  (J.  Elisha  Mitchell  Sci.  Soc.,  1927,  43, 
24).—' The  band  spectra  of  sulphates  of  isotopes  are 
multiple.  Nickel,  potassium,  and  magnesium  con¬ 
tain,  respectively,  2,  2,  and  3  isotopes. 

Chemical  Abstracts. 

Purification  of  radon.  L.  Wertbnstein  (Phil. 
Mag.,  1928,  [vii],  5,  1017— 1027).— An  all-glass 
apparatus  in  which  radon  preparations  of  high 
purity  may  be  made  is  described.  Purification  is 
effected  by  the  usual  reagents,  copper  oxide,  copper, 
potassium  hydroxide,  and  phosphoric  anhydride,  and 
condensing  the  gas  by  liquid  air.  Pressures  axe 
measured  by  means  of  a  calibrated  Knudsen  gauge. 
Evacuation  is  effected  by  a  mercury  diffusion  pump, 
and  in  order  to  avoid  contamination  with  hydro¬ 
carbons  from  .tap  grease  a  mercury  seal  is  employed 
to  isolate  the  apparatus  from  the  pump.  Considerable 
difficulty  w?as  encountered  in  removing  the  last  traces 
of  carbon  dioxide.  It  is  concluded  that  carbon 
dioxide  is  the  only  gas  left  as  an  impurity.  In 
general  quantities  of  radon  of  the  order  of  50—100 
millicuries  can  be  concentrated  by  this  method  so 
that  they  contain  only  20—50%  of  carbon  dioxide. 

A.  E.  Mitchell. 

Ranges  of  the  «-p articles  of  uranium  I  and  II. 
G.  C.  Laurence  (Phil.  Mag.,  1928,  [vii},  5,  1027— 
1038). — A  more  detailed  account,  based  on  a  greater 
number  of  observations,  of  previous  work  (this  vol., 
4)  is  given,  The  ranges  of  the  a-par tides  from 
uranium  I  and  uranium  II  were  found  to  be  respect¬ 
ively  2-73  and  3s28  cm.,  at  150°  and  760  mm.  These 
results  are  in  close  agreement  with  the  preliminary 
determinations  and  the  probable  error  is  less  than  1%, 
The  decay  constant  of  uranium  II  calculated  from  the 
above  figure  is  1-7  X  IQ"12  seer1,  equivalent  to  a  half- 
life  period  of  13,000  years.  A.  E.  Mitchell. 

Formation  of  a  gaseous  helide  of  radium  active 
deposit.  D.  M.  Morrison  (Proc.  Camb.  Phil.  Soc., 
1928,  24,  268 — 275).— On  the  assumption  that  the 
helium  atom  can  exist  in  hydrogen- like  form,  in 

which  one  electron  is  relatively  far  from  the  nucleus. 

* 

the  formation  of  compounds  corresponding  with 
hydrides  may  be  expected.  Helium  wras  passed  over 


radium  active  deposit  in  a  high-frequency  discharge 
tube  and  the  formation  of  a  gaseous  compound 
detected  by  counting  scintillations  in  a  bulb  contain¬ 
ing  a  zinc  sulphide  screen.  The  effect  is  attributed 
to  the  formation  of  a  radioactive  h  elide,  and  not  to 
radium  emanation  or  impurities  in  the  gas, 

0,  J.  Smithells. 

Passage  of  electrons  through  hydrogen  at  low 
pressures.  H.  Jones  and  R.  Whiddington  (Froc. 
Leeds  Phil.  Soc.,  1928, 1,  239 — 241 ). — Electrons  from 
a  tungsten  filament  were  passed  through  2  cm.  of 
hydrogen  at  0*01—0*02  mm.  After  passing  through 
the  gas,  the  electrons  were  accelerated  and  a  magnetic 
spectrum  was  formed.  Electrons  suffering  inelastic 
collision  produce  radiation  corresponding  with  a  loss 
of  12*2  and  9*1  volts.  The  interpretation  of  these 
results  is  discussed.  W.  E.  Downey, 

Passage  of  electrons  through  slits,  R. 
Whiddington  (Froc,  Leeds  Phil.  Soc.,  1928,  1,  242 — 
245). — Using  the  technique  previously  described 
(cf.  preceding  abstract)  and  an  oxide-coated  filament, 
lines  were  obtained  at  3*9,  9*6,  11*4,  19*8,  22*6,  26*4, 
32*3,  38*7,  and  45*0  volts  loss.  When  pure  platinum 
was  used  as  emitter,  the  spectrum  was  much  simpler, 
giving  lines  only  at  4*0  and  7*5  volts  loss.  Various 
possible  causes  of  these  u  lines  ”  are  discussed. 

W,  E.  Downey, 

Scission  of  hydrogen  molecules  by  electronic 
collision,  and  chemical  detection  of  the  atoms 
produced,  K.  E.  Dorsch  and  H,  Kallmann 
(Naturwiss.,  1927,  15,  788- — 789 ;  Chem.  Zentr., 
1928,  i,  154 — 155). — The  formation  of  atoms  by 
electronic  collision  in  hydrogen  takes  place  directly, 
and  (above  the  ionisation  potential)  indirectly,  thus  : 
H2*r+H2=H3^4-H.  The  atoms  are  detected  by  the 
reduction  of  lead  chloride  to  lead.  A.  A.  Eldridge. 

Saha  theory  and  the  conductivity  of  flames 
containing  alkali  metal  vapours.  H.  A.  Wilson 
(Froc.  Roy,  Soc.,  1928,  A,  119,  1—11).— Theoretical 
The  expression  for  the  equilibrium  constant  of  the 
reaction  M=M*+g  (where  M  is  an  atom  of  an  alkali 
metal  and  e  an  electron)  in  terms  of  quantities  which 
can  be  measured  is  independent  of  the  fraction  /  of  the 
salt  reduced  to  metal  in  the  flame  and  of  the  fraction 
q  of  the  negative  ions  which  are  free  electrons  in  the 
flame.  The  calculation  of  the  equilibrium  constants 
by  Noyes  and  the  author  (A.,  1923,  i,  112)  is  therefore 
unaffected,  even  if  the  fractions  /  and  q  are  not  equal 
to  unity  as  assumed.  There  are  strong  reasons  for 
believing  that  in  flames  at  about  2000°  Abs.  the 
fractions  /  and  q  are  constants  independent  of  the 
concentration  of  the  solution  sprayed  into  the  flame, 
and  it  is  probable  that  at  this  temperature  /  and  q 
are  both  nearly  equal  to  unity.  The  relative  con¬ 
ductivities  of  the  alkali  metals  in  flames  at  about 
2000°  Abs.,  as  found  by  different  observers,  are 
tabulated,  and  are  found  to  be  in  rough  agreement 
with  Saha’s  theory  of  the  ionisation  of  metallic 
vapours  at  high  temperatures,  Zachmann’s  values 
for  the  relative  conductivities  of  sodium  and  lithium 
are  probably  erroneous.  L.  L.  Bircumshaw. 

Activation  of  hydrogen  by  electric  discharge. 
G.  A.  Elliott  (Nature,  1928,  121,  985).- — A  brief 
discussion.  A.  A.  Eldridge. 


Particles  of  high  velocity  in  the  chromosphere . 
R.  W.  Gurney  (Month.  Not.  Roy.  Astron.  Soc.,  1928, 
88,  377 — 379). — A  discussion  of  the  kinetics  of  the 
rapidly  moving  particles  in  the  chromosphere. 

J,  W.  Smith. 

The  Debye-Huckel  theory  and  stellar  atmo¬ 
spheres.  J.  A.  Gaunt  (Month.  Not.  Roy.  Astron. 
Soe.,  1928,  88,  369— 377),— Mathematical.  Whilst 
showing  some  indications  in  favour  of  the  Debye- 
Hiickel  theory,  the  reasoning  developed  is  claimed  to 
indicate  that  statistical  mechanics  provides  no  firm 
basis  for  the  use  of  Boltzmann's  theorem  on  an  atomic 
scale.  A  summary  is  also  given  of  an  abortive 
attempt  to  distinguish  between  bound  and  free 
electrons  in  the  manner  suggested  by  Eddington. 

J.  W  Smith. 

Statistical  interpretation  of  quantum 
mechanics.  A.  E.  Roark  (Froc.  Nat.  Acad.  Sen, 
1928,  14,  328—330).- — An  experiment  is  suggested  to 
decide  between  the  views  of  Born  and  of  Darwin  on 
the  meaning  to  be  attached  to  the  probability  functions 
occurring  in  wave  mechanics.  A.  J.  Mee. 

Theory  of  Hartree's  atomic  fields.  J.  A. 
Gaunt  (Proc.  Camb.  Phil.  Soc.,  1928,  24,  328 — 342). — 
Mathematical.  The  expressions  for  the  total  energy 
of  the  atom  are  theoretically  more  sound  than  those 
for  the  separate  X-ray  terms,  although  of  less  practical 
value.  Har  tree's  wave-functions  (this  vol.,  216)  are 
shown  to  be  good  approximations.  R.  A.  Morton. 

Rotation  of  the  nitrogen  nucleus.  R.  be  L. 
Kronig  (Naturwiss.,  1928,  16,  335).— A  discussion  of 
the  kinetics  of  the  nitrogen  atom.  J,  W.  Smith. 

Statistical  deduction  of  the  properties  of  the 
elements.  E.  Fermi  (Atti  R.  Accad.  Lined,  1928, 
[ vi],  7,  342— 346),— From  a  statistical  analysis  of 
the  electrons  surrounding  the  nucleus  considered  as 
a  completely  degenerated  gas,  the  general  character¬ 
istics  and  some  of  the  anomalies  of  the  periodic 
classification  of  the  elements  can  be  predicted. 

R.  W.  Lunt. 

Rutherford  satellite  theory,  G.  Sentile  (Atti 
R.  Accad.  Lined,  1928,  [vi],  7,  346— 349) —Argu¬ 
ments  are  advanced  to  show  that  nuclear  systems 
discussed  in  Rutherford's  theory  are  unstable  and 
that  the  theory  is  therefore  invalidated, 

R.  W.  Lunt. 

Atomic  constants  and  the  properties  of 
matter.  M.  Born  (Z.  physikal.  Chem.  Unterr., 

1927,  40,  241—252;  Chem.  Zentr.,  1928,  l  285).— 

A  discussion.  A.  A.  Eldridge. 

Ultra-violet  absorption  spectrum  of  cod-liver 
oil.  J.  W.  Woodrow  (Phil  Mag.,  1928,  [vii],  5, 
944). — Using  a  photo-electric  spectrophotometer, 
three  ultra-violet  bands  have  been  found  in  cod-liver 
oil  The  maxima  of  these  bands  occur  at  2700, 
2800,  and  2900  A,  These  bands  coincide  with  those 
of  ergosterol  as  determined  by  Heilbron  and  others 
(A.,  1927,  381 ;  this  vol,  92),  %  W.  E.  Downey. 

New  radiation.  C.  V.  Raman  (Indian  J.  Physics, 

1928,  2,  387—398). — A  new  type  of  fluorescence  has 
been  observed  which  appears  to  be  universal,  since 
about  eighty  different  liquids  which  were  examined 
all  showed  the  effect.  It  differs  from  ordinary  floor- 
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escence,  being  of  an  entirely  different  order  of  intensity 
and  requiring  a  very  powerful  incident  beam  of  light 
to  make  it  visible.  It  is  also  polarised  almost  to 
the  same  extent  as  ordinary  scattered  light,  whereas 
ordinary  fluorescence  is  usually  unpolarised.  The 
new  radiation,  in  fact,  appears  to  occupy  a  position 
between  scattering  and  fluorescence.  Spectroscopic 
examination  shows  that  each  line  in  the  incident 
spectrum  gives  rise  to  at  least  two  lines  in  the  scattered 
spectrum,  one  in  the  original  or  unmodified  position, 
and  a  second  in  a  position  of  longer  wave-length, 
thus  showing  a  striking  analogy  with  the  Compton 
effect  in  the  X-ray  region.  There  is  a  marked 
similarity  between  the  spectra  obtained  with  different 
liquids.  When  the  wave-length  4358  A,  only  was 
used,  most  liquids  showed,  in  the  spectrum  of  the 
scattered  light,  a  bright  line  in  the  neighbourhood 
of  5000  A.,  the  position  of  which  was  practically  the 
same  for  chemically  similar  liquids  such  as  pentane, 
hexane,  and  octane.  There  was,  however,  a  recognis¬ 
able  difference  in  the  position  of  the  modified  line 
when  other  liquids,  such  as  benzene  or  water,  were 
used.  In  many  liquids  the  scattered  spectrum  shows, 
in  addition  to  sharp  lines,  a  continuous  spectrum 
which  is  less  markedly  polarised  than  the  former. 
The  origin  of  the  radiation  is  discussed,  and  whether 
it  is  an  exclusively  molecular  effect  or  is  related  in 
any  way  to  thermodynamics.  The  effect  has  also 
been  observed  with  gases  and  vapours  and  with  solids 
such  as  crystal  ice  and  optical  glass.  Some  experi¬ 
ments  with  carbon  dioxide  vapour,  and  with  mixtures 
of  carbon  disulphide  and  methyl  alcohol,  indicate 
that  the  modified  scattered  radiations  from  the 
different  molecules  are  not  incoherent  with  one 
another.  M.  S.  Burr. 

Near  infra-red  absorption  bands  of  some 
hydrocarbons.  J.  Barnes  and  W.  H.  Fulweilre 
(J.  Amer.  Chem.  Soc.,  1928,  50,  1033— 1035).— The 
two  strongest  absorption  bands  of  pentane,  decane, 
and  tetrad ec a ne  exhibit  doublets,  the  frequency 
difference  at  0*92  [x  being  7  x  1012  seer1  and  that  at 
0-75  (i,  8  X  1012  seer1  Weak  single  bands  at  0-81  g  and 
0*97  fx  were  also  observed.  The  0*874  band  of 
benzene  and  the  0*877  g  band  of  toluene  are  also 
doublets  with  a  frequency  difference  of  3x  IQ12  seer1 

S.  K.  Tweedy. 

Beats  produced  when  rotating  and  vibrating 
anisotropic  molecules  diffuse  visible  or  ultra¬ 
violet  light.  J.  Oabannes  (Compt.  rend.,  1928, 
186,  1201—1202). — The  new  radiations  discovered 
by  Raman  (this  vok,  101,  348)  may  be  considered 
as  optical  beats  due  to  the  variation  of  the  amplitude 
of  vibration  of  an  optically  anisotropic  molecule 
owing  to  its  rotation,  or  to  the  harmonic  vibration  of 
one  of  its  atoms.  This  involves  a  displacement 
towards  the  violet  of  the  rays  of  the  diffusion  spectrum 
produced  from  the  fluid  by  means  of  monochromatic 
light  (cf.  Rocard,  this  voh,  571).  J.  Grant. 

"Phosphorescing”  liquid.  S.  Vavilov  and 
V,  Levschin  (Naturwiss.,  1927,  15,  899—900; 
Chem .  Zentr.,  1928,  i,  161). — The  luminosity  of  a 
solution  of  uranyl  sulphate  in  sulphuric  acid  continues 
for  10"5  to  10~4  sec.  after  illumination,  and  fades 
approximately  exponentially.  Rise  of  temperature, 


addition  of  water,  or  increase  of  concentration  shortens 
the  duration  of  luminosity.  A,  A.  Eld  ridge. 

Sulphide  phosphors.  I.  Schaper  (Ann.  Physik, 
1928,  [iv],  85,  913— 952).— The  methods  of  the 
Lenard  school  have  been  applied  to  antimony 
phosphors  and  to  magnesium  sulphide  phosphors. 
Calcium  sulphide-antimony  phosphors  show  three 
principal  emission  bands ;  the  emission  is  green  at 
the  ordinary  temperature  with  a  maximum  at 
530  \i\i  (a)  in  some  phosphors  and  510  jxg  {§)  in  others. 
A  lavender-blue  emission  in  the  region  420 — 510  ga, 
with  a  maximum  at  450  ((B),  occurs  on  heating. 

With  some  phosphors  an  orange  emission  y  occurs 
at  580—650  mi,  maximum  600  gu,  at  the  temper¬ 
ature  of  liquid  air.  Comparison  of  bismuth  and 
antimony  phosphors  indicates  close  resemblances ; 
e.g.y  the  y  band  is  shown  well  at  —180°  in  both  cases 
and  the  maxima  are  at  595  and  600  ga,  respectively. 
The  (B  bands  are  both  obtained  between  200°  and  400°, 
but  the  maxima  are  at  522  mi  for  bismuth  and  at 
465  fig.  for  antimony.  The  a  and  $  bands  occur  best 
at  20°,  and  the  wave-lengths  are  470,  450,  443  for 
bismuth  and  530,  510  for  antimony.  Similar  tem¬ 
perature  effects  are  shown  with  strontium  sulphide- 
antimony  phosphors ;  the  maxima  are  as  follows, 
bismuth  data  being  in  brackets  :  a  555  [520].  3  535 
[420],  (B  480  [535],  y  620  [630]  Wx. 

The  phosphorescence  in  magnesium  sulphide  has 
been  investigated  for  the  following  metals,  the  figures 
in  brackets  indicating  the  wave-lengths  in  fig  of  the 
principal  bands  :  bismuth  [443],  antimony  [531], 
manganese  [665],  copper  [535],  silver  [460],  lead  [530]. 
The  samarium,  praseodymium,  and  neodymium 
phosphors  have  also  been  studied.  Comparison  shows 
that  the  wave-lengths  of  the  maxima  of  corresponding 
bands  with  a  heavy  metal  phosphor  increase  as  a  rule 
in  the  order  magnesium,  calcium,  and  strontium 
sulphides  as  the  basis  of  the  phosphor.  The  dielectric 
constant  of  a  phosphor  depends  to  a  marked  extent  on 
the  temperature  at  which  the  preparation  is  carried  out. 

A  number  of  contributions  to  the  analysis  of  the 
different  phosphorescence  processes  have  also  been 
made.  R.  A.  Morton. 

Oscillation  quantum  of  the  mercury  molecule. 
II.  Kuhn  (Naturwiss.,  1928, 16,  352 — 353). — Rayleigh 
(A.,  1927,  1122)  has  recorded  a  series  of  symmetrical 
emission  bands  for  mercury  in  the  region  2350 — 
2290  A.,  merging  into  a  continuous  spectrum  stopping 
at  2270  A.  Superposed  on  the  band  structure  is  a 
much  finer  structure  with  a  small  initial  spacing  of 
about  20  cm."1  It  is  suggested  that  the  small  spacing 
corresponds  with  the  oscillation  quantum  of  the  normal 
molecule,  whilst  the  larger  period  represents  the 
oscillation  quantum  of  the  excited  molecule. :iJ 

R.  A.  Morton. 

Swan  band  spectrum  of  carbon,  W,  E.  Pretty 
(Proc.  Physical  Soc.,  1928,  40,  71— 78).— The  Swan 
band  spectrum  was  obtained  in  carbon  monoxide  and 
in  the  carbon  spark  in  the  absence  of  hydrogen.  A 
discussion  of  the  results  of  experiment  and  theory 
leads  to  the  conclusion  that  the  emitter  of  the  Swan 
band  system  is  the  molecule  of  carbon  G>.  This 
conclusion  has  been  reached  independently  by  Shea, 
(this  vol.,  104).  C.  J.  Smithells. 
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Extinction  coefficient  of  mixtures  of  ferric 
chloride  and  organic  acids  in  the  ultra-violet  as 
experimental  evidence  in  favour  of  the  form¬ 
ation  of  unstable  intermediate  compounds,  II. 
J.  C.  Ghosh  and  B,  N,  Mitra  (J.  Indian  Chem.  Soc., 
1928,  5,  191— 202).— The  rise  in  the  extinction 
coefficient  when  ferric  chloride  is  mixed  with  various 
organic  acids,  which  it  oxidises  in  the  presence  of 
light,  has  been  determined  in  the  way  previously 
described  for  uranyl  salts  (this  vob,  14).  The  results 
may  be,  explained  by  supposing  that  there  is  an 
equilibrium  in  solution  between  ferric  chloride  and 
acid  as  reactants  and  an  intermediate  complex  formed 
by  the  loose  combination  of  one  molecule  of  each  of 
the  reactants,  and  by  assuming  a  definite  value  of 
the  molecular  extinction  coefficient,  for  each  wave¬ 
length,  for  the  intermediate  complex  so  formed. 
The  following  adds  have  been  studied  :  formic,  acetic, 
propionic,  oxalic,  nmlonie,  succinic,  gly collie,  lactic, 
tartaric,  citric,  and  mandelie.  The  value  of  K}  the 
dissociation  constant  of  the  intermediate  complex, 
is  approximately  double  that  of  the  corresponding 
uranyl  salt  complex  (he.  cif.).  The  values  of  the 
molecular  extinction  coefficients  of  the  intermediate 
compounds  are  also  correspondingly  greater.  Certain 
regularities  were  observed  between  the  values  of  K 
and  the  constitution  of  the  acids  ;  e.g,,  K  diminishes 
with  each  addition  of  CH2  and  increases  as  the 
hydrogen  atom  of  a  methyl  group  is  replaced  by 
carboxyl,  or  when  it  is  replaced  by  a  hydroxyl 
group,  M.  S.  Burr. 

Fluorescence  spectrum  of  sodium  vapour  in 
the  vicinity  of  the  I)  lines.  R.  W.  Wood  and 
E.  L.  Kinsey  (Physical  Rev.,  1928,  [ii],  31,  793 — 
799). — Radiation  of  wave-length  5100 — 5250  A.  ex¬ 
cites  the  1)  lines  in  sodium  vapour  mixed  with 
hydrogen,  air.  or  nitrogen  at  2—3  mm.  •  Apparently 
excitation  of  the  molecule  first  occurs,  followed  by 
collisions  of  the  second  kind  with  atoms  or  by  dis¬ 
sociation  into  a  normal  and  an  excited  atom.  The 
conditions  governing  the  appearance  of  a  fluorescence 
band  group  previously  studied  (Wood  and  Galt, 
Astrophys.  J.,  1911,  33 ,  72)  were  investigated, 

A.  A.  Elbribge. 

Quenching  of  mercury  resonance  radiation  by 
foreign  gases.  M.  W.  Zemansky  (Physical  Rev., 
1928,  [ii],  31,  812 — 821). — A  relation  between  the 
quenching  and  the  number  of  impacts  of  the  second 
kind  per  sec.  per  c.e.  is  obtained  for  all  foreign  gases 
on  the  basis  of  Milne's  theory  of  the  diffusion  of 
imprisoned  resonance  radiation,  it  being  assumed 
that  the  number  of  impacts  of  the  second  kind  per 
sec,  per  c.c.  is  proportional  to  the  number  of  excited 
mercury  atoms  per  c.c.  The  reaction  velocity  near 
the  incident  face  of  the  absorption  cell  is  proportional 
to  the  0*6  power  of  the  pressure,  a  result  which 
suggests  that  the  dissociation  of  the  foreign  gas  is 
catalysed  by  adsorbed  metastable  mercury  atoms. 

A,  A.  Elbribge. 

Luminescence  excited  by  JY-rays  in  colloidal 
alkaline-earth  salts.  0.  H.  Boissevain  and  W.  XL 
Brea  (Physical  Rev,,  1928,  [ii],  31,  851—857).— 
Gelatinous  calcium,  strontium,  or  barium  fluoride 
precipitated  in  presence  of  excess  of  metal  ions,  but 


not  of  fluoride  ions,  is  luminescent  in  X-rays,  particu¬ 
larly  after  the  precipitate  has  been  heated  to  redness. 
By  washing  with  dilute  alkali  solution  the  positively  - 
charged  colloids  are  converted  into  negative  colloids 
and  cease  to  exhibit  luminescence.  When  precipit¬ 
ated  in  presence  of  excess  of  tungstate  ions,  calcium 
or  barium  tungstate  (negative  colloid)  exhibits  similar 
luminescence.  The  presence  of  impurities  diminishes 
the  luminescence.  It  is  suggested  that  the  lumin¬ 
escence  is  due  to  a  thin  layer  of  metallic  oxide  formed 
from  the  double  layer  of  ions  which  is  adsorbed  on 
the  surface  of  the  colloidal  particles. 

A.  A.  Elbribge. 

Infra-red  reflexion  spectra  of  sodium  chlorate 
and  sodium  bromate.  G.  Lasici  (Z,  Krist., 
1927,  65,  607—614;  Chem.  Zenfcr.,  1928,  i,  8).— The 
characteristic  frequency  is  25  \i  for  sodium  chlorate 
and  23  p  for  sodium  bromate ;  both  substances  exhibit 
absorption  between  40  and  120  u,  with  a  maximum 
at  83  g  and  82  g,  respectively.  A  triangular  con¬ 
figuration  is  postulated  for  the  chlorate  and  bromate 
radicals.  A.  A,  Eldrtdge. 

Observed  relative  intensities  of  Stark  com¬ 
ponents  of  Ha.  J.  S.  Foster  and  (Miss)  M.  L. 
Chalk  (Nature,  1928,  121,  830 — 831). — The  dis¬ 
crepancy  between  Schrodinger’s  calculated  and 
Stark’s  observed  intensities  for  the  parallel  components 
of  H„  is  apparently  due  raerelj"  to  experimental  error. 

A.  A.  Elbribge. 

Infra-red  emission  of  carbon  dioxide.  0,  R. 
Bailey  and  K,  H.  Liu  (Nature,  1928,  121,  941} — 
Analysis  of  the  emission  spectrum  of  burning  carbon 
monoxide  shows  that  most  of  the  carbon  dioxide 
bands  have  shifted  towards  the  longer  wave-lengths, 
and  so  become  exact  multiples  of  a  frequency, 
v— IGx  10n,  in  the  far  infra-red. 

A.  A.  Elbribge. 

Pure  rotation  spectrum  of  ammonia.  R.  M. 
Badger  (Nature,  1928,  121,  942).— The  absorption 
spectrum  of  gaseous  ammonia  between  55  and  130  p 
is  unexpectedly  simple ;  six  lines  approximately 
equally  spaced  in  the  frequency  scale  are  represented 
by  the  equation  1  !%m =19* 957 m 0 • 00508m . 3  The 
molecule  is  relatively  elastic  and  stretches  considerably 
in  higher  rotational  states.  A.  A.  Elbribge. 


Absorption  spectra  of  silver  bromide  and 
silver  chloride  films.  J.  Egbert  and  R.  Schmidt 
(Z.  Physik,  1928,  48,  541 — 544). — The  absorption 
spectra  of  thin  sheets  of  micro  crystal  line  silver 
bromide  and  silver  chloride  have  been  investigated 
photographically.  The  converging  frequencies  in 
the  long- wave  region  were  found  to  be  480  for 
silver  bromide  and  400  pu  for  silver  chloride.  The 
amount  of  silver  liberated  from  the  bromide  under  the 


action  of  the  light  (10“5  to  10~3  per  mille)  caused  no 
perceptible  change  in  the  absorption  spectrum. 

J.  W.  Smith. 


Molecular  spectrum  of  sulphur.  B*  Rosen 
(Z.  Physik,  1928,  48,  545 — 555). — In  continuation  of 
work  previously  recorded  (A.,  1927,  60S)  the  absorp¬ 
tion  and  emission  bands  of  the  S*  molecule  in  the  blue- 
violet  and  ultra-violet  regions  have  been  examined. 
These  were  in  agreement  with  the  formula  previously 
deduced.  J.  W.  Smith. 


Homopolarity  of  the  hydrogen  halides.  V. 
Ivon  dk  at  jew  (Z.  Physik,  1928,  48,  583 — 585). — The 
probability  that  hydrogen  iodide,  on  absorption  of 
light  of  a  suitable  wave-length,  yields  a  hydrogen 
atom  and  an  excited  iodine  atom  (cf.  Franck  and 
Kuhn,  A.,  1927,  711)  is  held  to  indicate  that  hydrogen 
iodide  is  a  homopolar  molecule.  In  the  cases  of 
hydrogen  chloride  and  hydrogen  bromide,  the  dis¬ 
sociation  energies  calculated  from  the  infra-red 
vibration  spectra  according  to  the  method  of  Franck 
and  Kuhn  are  shown  to  be  in  good  agreement  with 
the  values  obtained  from  thermochemical  data.  Hence 
it  is  concluded  that  the  molecules  of  all  the  hydrogen 
halides  are  homopolar  in  character.  J.  W.  Smith. 

Limit  of  photoelectric  sensitivity  of  ammonium 
amalgams  in  the  long  wave-length  region. 
Sander  and Nitsche  (Z. Elektrochem.,  1928, 34, 244— 
246).— The  photoelectric  sensitivity  limit  of  ammon¬ 
ium  amalgam  lies  at  a  lower  wave-length  than  those 
of  potassium  and  sodium,  the  order  being  ammonium, 
sodium,  potassium.  H.  F.  Gillre. 

Dielectric  constant  of  benzil.  L.  Saint- 
Antoine .  (Compt.  rend.,  1928,  186,  1429 — 1431). — 
For  solutions  of  benzil  in  benzene,  t  increases  almost 
proportionally  with  the  concentration,  but  decreases 
with  a  rise  in  temperature.  For  molten  benzil 
(m.  p.  94°)  it  varies  from  13*04  at  95°  to  12-12  at  120°. 
It  was  measured  with  an  accuracy  of  3—4%  from  the 
change  in  wave-length  produced  when  a  cylindrical 
air- condenser  was  immersed  in  the  liquid  concerned, 
the  resonance  between  a  resonator  and  an  oscillator 
being  determined  from  the  wave-lengths  of  the 
oscillations  of  the  latter  when  its  frequency  was 
varied  (cf.  De  Mallemann,  A.,  1927,  1130). 

J.  Grant. 

Change  of  the  dielectric  constant  of  liquid 
helium  with  temperature.  Provisional  measure¬ 
ments.  M.  Wolfke  and  W.  H.  Iveesom  (Proc.  K. 
Akad.  Weienseh.  Amsterdam,  1928,  31,  81—89),— 
A  compensation  method  for  determining  the  di¬ 
electric  constant  of  liquid  helium  is  described.  Two 
series  of  provisional  measurements  have  been  made 
between  1*80°  and  4*21°  Abs.  and,  in  each  case,  a 
discontinuity  was  observed,  which  may  be  related  to 
the  discontinuities  noted  in  other  physical  properties 
between  these  temperatures.  The  possibility  of 
experimental  error  is  not,  however,  excluded. 

M.  S.  Bubr, 

Disappearance  and  reversal  of  the  Kerr  effect, 
C.  V.  Raman  and  S.  C.  Sirkar  (Nature,  1928,  121, 
794). — Observations  on  the  Kerr  effect  with  octyl 
alcohol  confirm  Raman  and  Krishnan’s  theory  of 
electric  birefringence  in  liquids  (cf.  A.,  1927,  397). 

A,  A.  Eldrtdge. 

Spectrochemical  observations  on  azo-com- 
pounds.  K.  von  Auwers  and  P.  Heimke  (Ber., 
1928,  61,  1030- — 1036). — Observations  on  methyl 

and  ethyl  azoisobutyrate  give  the  value  D=3*179  for 
the  unconjugated  -NIN-  group,  which  is  in  good 
agreement  with  the  datum  17=3-266  deduced  by 
Lochte,  Noyes,  and  Bailey  (A.,  1922,  i,  329)  from 
experiments  on  azo?sopropane.  Observations  on 
purely  aromatic  azo- compounds  are  hampered  by  the 
difficulty  of  obtaining  homogeneous  products  by 


reduction  of  nitro- compounds  in  alkaline  solution 
since  these  usually  contain  varying  amounts  of 
azoxy- sub  stances ;  homogeneous  azo- derivatives  are 
obtained  by  treating  pure  hydrazo-compounds  with 
the  necessary  amount  of  bromine.  The  colour  of  the 
substances  usually  inhibits  measurement  except  with 
the  Ha  and  sometimes  the  yellow  He  line.  In  cases 
where  the  high  m.  p.  of  the  compound  necessitates  the 
use  of  a  solvent,  quinoline  is  found  very  serviceable. 
The  specific  exaltations  for  azobenzene  and  its 
homologues  are  grouped  closely  round  the  mean 
value  +3*05.  This  high  value  is  due  to  the  structure 
of  the  substances,  since  the  value  of  EEf  for  the 
analogously  constituted  m- methy lstilbene  is  +3*1 ; 
the  twice-broken,  treble  conjugations  CICR*CIC*CRIC 
and  CICR-NIN'CRIC  are  therefore  spectroscopically 
equivalent.  Entry  of  a  hydroxyl  or  an  alkoxyl 
group  into  the  azobenzene  molecule  invariably 
increases  these  exaltations,  but  the  action  of  the 
groups  is  unequally  strong  and  depends  on  their 
position.  The  following  data,  amongst  others,  are 
recorded  for  the  homogeneous  substances  :  methyl 
az  o^obu  ty  rate ,  df'3,  1*0365,  nf  "3  1*43335;  ethyl 
azo  isobutyrate,  dfv  0*9932,  1*42831 ;  phenylazo- 

ethane,  df*  0-9628,  1*53133;  azobenzene,  df1 

1*0362,  nm  1*62662;  m-methylazobenzene,  df’Q 
1*0658,  1-64822;  oo'-dimethylazohenzene,  df'3 

1*0215,  rtf'3  1*61804;  mm'-dimethylazobenzene,  dff2 
1*0123,  nf*  1*61519;  o-methoxyazobenzene,  d\m 
1*0728,  1*62652  ;  p- ethoxy  azobenzene,  df*  1-0400, 

na%  1*62355;  benzeneazothymol,  df0'2  1*0328,  #!w’2 
1-63169;  benzeneazothymol  ethyl  ether,  df°  0*9791, 
rif°  1*59345;  n-propyl  p-hydroxybenzoate,  df1 
1*0630,  nwn  1-50503 ;  n -propyl  anisate,  d\m  1-0054, 
nm  D47977.  Measurements  are  also  recorded  for 
certain  of  the  compounds  dissolved  in  quinoline, 
absolute  alcohol,  or  propyl  butyrate.  The  ethyl 
ether  of  benzeneazothymol  ^  m.  p.  85°,  has  not  been 
described  previously.  H.  Wren. 

Spectrochemistry  and  constitution  of  ajzoxy- 
compounds.  K.  von  Auwers  and  P.  Heimke 
(Ber.,  1928,  61,  [. B ],  1037— 1041) . — Homogeneous 
azoxy -compounds  are  most  readily  prepared  by 
oxidising  azo- compounds  with  hydrogen  peroxide. 
The  following  data,  amongst  others,  are  recorded  for 
the  homogeneous  substances  :  azoxy  benzene,  (If 
1*1590,  nf  1*65103;  oo* -azoxy toluene,  df9  1*0548, 
na  “9  1  *57 686  ;  ra?ra'-azoxy  toluene,  df  '*  1*1136,  ri£ G 
1*63345;  a-p-bromoazoxybenzene,  df*  1*4068,  ++ 
1-64967 ;  p»j?-bromoazoxybenzene,  d\m  1*4138, 
1*64497;  a-^p-ethoxyazobenzene,  df'1  1-1082,  ' 

1*62363;  [3-p-ethoxyazobenzene,  df01  1*1068,  nf0'1 
T61348 ;  p-ethoxyhydrazobenzene,  d\m 5  1-0556, 
1*57491;  p-phenetidine,  df*  1*0652,  n15*  1*55715. 
Observations  for  certain  compounds  in  quinoline  are 
also  given.  The  data  strongly  support  the  constit¬ 
ution  assigned  to  azoxy-compounds  by  Angeli.  The 
behaviour  of  oor-  azoxy  toluene  is,  however,  exceptional 
and  may  possibly  indicate  the  presence  of  a  three- 
mem  bered  ring.  H.  Wren. 

Valency  and  refraction  equivalents.  K.  von 
Auwers  (Ber.,  1928,  61,  [B],  1041—1049;  cf. 
Streeker  and  Spitaler,  A.,  1926,  1082).— Any  change 
in  the  spectroscopic  constants  of  a  substance  cannot 
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be  attributed  solely  to  a  single  component  of  the 
molecule,  but  is  due  to  the  sum  of  the  actions 
exercised  by  two  atoms  combined  with  one  another. 
From  this  point  of  view  the  molecular  refractions  of  a 
series  of  azo-  and  azoxy -compounds  are  compared, 
thus  leading  to  the  conclusion  that  the  atomic 
refraction  of  q  unique  valent  nitrogen  is  lower  than  that 
of  ter  valent  nitrogen,  since  the  entering  oxygen  atom 
never  increases  the  molecular  refraction  of  the 
compound  to  the  extent  expected  from  doubly- bound 
oxygen.  On  the  other  hand,  great  exaltation  of  the 
molecular  refraction  is  observed  when  an  oxygen  atom 
is  added  to  a  benzylideneamine  or  an  oxime  0 -ether ; 
the  increase  is  in  all  cases  greater  than  the  atomic 
refraction  of  carbonyl  oxygen,  particularly  so  with 
mixed  aliphatic  aromatic  substances.  Spectroscopic 

data  support  the  constitutions  and  CPh*NX) 

for  dimethylfurazan  and  benzonitrile  oxide,  respect¬ 
ively.  Diminution  in  the  atomic  refraction  of  carbon 
with  increasing  valency  is  shown  by  comparison  of 
ethyl  carbonate  and  carbon  monoxide  die  thy  lace  tal 
(cf.  Scheibler,  A.,  1928,  711)*  Less  striking  results  are 
obtained  by  comparison  of  carbylamines  and  carb- 
imides,  thus  supporting  the  view  that  the  terminal 
carbon  atom  of  the  former  is  not  pronouncedly  hi-  or 
quadri- valent  and  that  therefore  the  effect  of  the 
entering  oxygen  atom  is  only  partly  balanced  by  the 
change  in  character  of  the  carbon  atom.  With 
carbylamines  and  thiocarbimides  the  increase  in  mole¬ 
cular  refraction  corresponds  approximately  with  the 
refraction  equivalent  for  S"  ;  conclusions  with  regard 
to  dispersion  cannot  be  reached. 

The  following  data,  amongst  others,  are  recorded  : 
o-chlorobcnzylideneaniline,  dfG  1*1857,  1*65689; 

benzonitrile,  df*  1*0109,  w]'|J  1*53258;  me  thy  1- 
carbimide,  df*  0*9744,  raft9  1*37400 ;  ethylearbimide, 
d\'7  0*9065,  nu]  1*38262;  phenylearbimide,  df'Q 
1*1010,  1*54032;  phenylthiocarbimide,  df 3 1*1303, 

1*64974;  benzonitrile  oxide,  df -  1*2190,  vnf 
1*59687.  H.  Wren. 

Magnetism  and  the  structure  of  some  simple 
and  complex  molecules.  D.  M.  Bose  (Phil.  Mag., 
1928,  [vii],  5,  1048— 1067).— The  author’s  modific¬ 
ation  (A.,  1927,  805)  of  Hand’s  theory  of  para¬ 
magnetism  has  been  employed  for  the  calculation  of 
the  magnetic  moments  of  molecules  containing 
element!*  of  the  first  transition  group.  Up  to  man¬ 
ganese  the  agreement  between  calculated  and  observed 
values  is  good,  but  the  simple  salts  of  the  ferro¬ 
magnetic  elements  give  values  considerably  in  excess 
of  those  predicted,  the  deviation  being  apparently 
associated  with  the  addition  of  the  sixth,  seventh,  and 
eighth  electrons  to  the  Mz  shell  of  the  central  atom. 
In  certain  fourfold  co-ordination  compounds  the 
predicted  magnetic  moments  are  in  close  agreement 
with  observed  values,  and  it  is  concluded  that  in  these 
compounds  the  valency  shell  of  eight  electrons  con¬ 
tributed  by  the  four  atomic  groups  forms  an  octet 
shell  outside  the  core  of  the  central  atom.  In  sixfold 
co-ordination  compounds  it  is  concluded  that  if  there 
are  vacancies  in  the  shell  of  the  central  atom  for 
four  electrons,  then  four  of  the  twelve  shared 
electrons  occupy  this  shell,  whilst  the  remaining  eight 


form  an  octet  shell  round  the  core,  and  if  the  Jf3  shell 
cannot  accommodate  all  four  electrons  these  move 
in  orbits  outside  the  octet  shell.  It  is  shown  that 
the  co-ordination  linkings  contributed  by  the  atomic 
groups  usually  found  in  co-ordination  compounds 
can  be  accounted  for  satisfactorily  on  the  new 
theory.  A.  E.  Mitchell, 

Electronic  theory  of  valency,  V.  Molecular 
structure  of  strong  and  weak  electrolytes  :  (a) 
Complete  ionisation.  T.  M.  Lowry  (Phil.  Mag... 
1928,  [vii],  5,  1072 — 1080), — From  the  electronic 
theory  of  valency  previously  developed  (A.,  1923,  ii, 
480,  848;  A.,  1925,  ii,  15)  it  follows  that  compounds 
in  which  neutralisation  of  the  ionic  charges  is  pre¬ 
vented  by  the  laws  of  valency  generally  behave  as 
strong  electrolytes  in  solution,  whilst  if  a  salt  is 
dissolved  in  a  medium  of  low  dielectric  constant  the 
resulting  solution  will  have  a  low  conductivity  and 
abnormal  variations  of  conductivity  with  dilution  are 
to  be  expected.  It  is  suggested  that  the  high  con¬ 
ductivity  of  some  fused  salts  is  a  result  of  the  form¬ 
ation  of  multi- charged  ionic  aggregates,  whilst  the 
low  conductivity  of  others  is  attributed  to  the  breaking 
down  of  the  crystal  lattice  into  neutral  doublets  on 
fusion.  On  the  theory  of  complete  ionisation  the 
term  hydrolysis  can  have  no  significance  unless  the 
hydrogen  or  hydroxyl  ion  of  water  can  be  fixed  by  one 
of  the  ions  of  the  salt  with  formation  of  a  covalent 
compound.  A.  E.  Mitchell. 

Electric  moment  and  space-orientation  of 
atoms  in  some  pa i«-derivatives  of  benzene, 
J.  W.  Williams  (PhysikaL  Z.,  1928,  29,  271—272).— 
The  assumption  that  para- substituents  lie  in  the  plane 
of  the  benzene  ring  leads  to  the  view  that  with  equal 
substituents  the  symmetrical  molecule  should  exhibit 
no  electric  moment.  This  expectation  is  fulfilled  in 
the  eases  of  p -xylene,  dichlorobenzene,  and  ^J-di nitro¬ 
benzene,  since  the  values  for  the  electric  moment 
are  less  than  0*3  X  1018  (e.s.u.).  For  quinol  diethyl 
ether  and  quinol  diacetate  the  values  are,  however, 
1*7  and  2*2  x  10“18,  respectively.  This  result  indicates 
that  the  substituents  need  not  necessarily  lie  in  the 
plane  of  the  benzene  ring ;  either  the  OR-groups  may 
be  bent  away  from  the  plane  or  the  oxygen  atoms 
may  remain  in  the  plane  with  the  ethyl  groups  out  of 
alinement.  R.  A.  Morton. 

Dipole  moment  of  symmetrical  compounds, 
and  cis-trans~isoxnevisxn  at  11  single  11  linkings, 
A.  Weissberger  (PhysikaL  Z.,  1928, 29,  272—273). — 
The  demonstration  (A.,  1927,  9)  that  compounds  of 
the  type  C(0R)4  exhibit  a  dipolar  character  and  that 
the  valencies  of  the  carbon  atom  may  be  regarded  as 
directed  towards  the  corners  of  a  tetragonal  pyramid 
opens  up  the  possibility  of  a  new  type  of  enantio- 
morphism.  The  existence  of  a  considerable  electric 
moment  in  certain  compounds  of  the  type  C6H4a2  (cf. 
preceding  abstract)  likewise  makes  possible  a  type  of 
cis~tran  s  -  isomerism  not  involving  double  linkings. 
It  is  suggested  that  the  yellow  and  colourless  benzil 
derivatives  studied  by  Schonberg  and  his  co-workers 
(1922,  et  seq.)  and  hitherto  regarded  as  ap-diketones 
and  isomeric  peroxides  may  be  enantiomorphs  of  this 
kind.  R.  A.  Morton. 
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The  shared- electron  chemical  linking.  L. 
Pauling  (Proe.  Nat.  Acad.  Sei.,  1928,  14,  359 — 
362). — London’s  theory  of  the  formation  of  valency 
linkings  is  equivalent  in  simple  cases  to  G.  N.  Lewis’ 
theory  of  the  shared  electron  pair.  A  number  of  new 
results  have  been  obtained  in  extending  London’s 
simple  theory,  taking  into  account  quantitative 
spectral  and  thermochemical  data.  A  sensitive  test 
to  determine  whether  a  compound  is  polar  or  non¬ 
polar  is  put  forward,  and  it  is  concluded  that  hydrogen 
fluoride  is  polar,  whilst  the  chloride,  bromide,  and 
iodide  are  probably  non-polar.  If  quantisation  can 
be  changed,  as  it  can  in  the  case  of  some  elements  in 
the  first  row  of  the  periodic  system  where  the  inter¬ 
change  energy  resulting  from  the  formation  of 
shared-electron  linkings  is  large  enough  to  bring  it 
about,  very  stable  shared -electron  linkings  arc 
possible.  Hence  the  stable  shared-electron  linkings 
of  saturated  carbon  compounds,  and  the  relatively 
stable  double  linkings  of  carbon.  The  tetrahedral 
arrangement  of  the  four  linkings  of  quadrivalent 
carbon  can  be  shown  to  be  the  stable  one  as  a  result 
of  the  resonance  phenomenon.  A.  J.  Mee. 

Electrostatic  explanation  of  complex  form- 
ation,  A.  E.  van  Arkel  and  J.  H.  de  Boer  (Bee. 
trav.  chim.,  1928,  47,  593—605;  ef.  A.,  1927,  189). — 
After  a  discussion  of  the  application  of  KosseFs 
theory  of  the  chemical  linking  as  a  purely  electro¬ 
static  phenomenon  (Ann.  Physik,  1916,  [iv],  49, 
229)  made  by  numerous  authors,  the  problem  of 
complex  formation  is  considered.  Strong  polarisation 
of  the  outer  ions  of  a  complex  ion  may  be  due  to  a 
small  radius  of  the  central  atom  which  causes  it,  or 
also  to  a  polarisation  of  this  central  atom  itself.  In 
the  latter  case  the  electrical  field  of  ions  which  sur¬ 
round  the  central  atom  induces  a  dipole  in  the  central 
atom  which  acts  on  the  outer  ions  of  the  complex  ion, 
thus  strengthening  the  linking.  A  dipole  can  arise 
in  the  central  atom  only  if  the  polarisability  of  this 
central  atom  is  so  great  that  an  unsymmetrical 
arrangement  of  the  outer  ions  results,  as  is  the  case 
with  H203NH3,NH4+.  The  complexes  formed  by 
ammonia  fall  into  two  principal  groups,  (1)  to  which 
compounds  obtainable  only  as  solids  belong,  e.g.3 
[Na(NH3)c]I,  which  loses  ammonia  completely  on 
dissolution  in  water,  and  (2)  the  compounds  in  which, 
in  aqueous  solution,  the  ammonia  is  present  in  the 
cation,  e.g  ,  [Co(NH3)6]C13.  In  group  (1)  the  hydrates 
are  more  stable  than  the  ammonia  complexes,  whilst 
in  group  (2)  the  relation  is  reversed.  Since  the 
electric  dipole  of  the  ammonia  molecule  is  smaller 
than  that  of  the  water  molecule  and  furthermore  the 
radius  is  somewhat  larger,  the  stronger  union  of 
water  molecules  is  to  be  expected.  The  behaviour 
of  compounds  of  group  (2)  may  be  explained  by  a 
deformation  of  the  whole  ammonia  molecule.  An 
increase  in  the  dipole  already  present  would  result, 
so  that  as  the  deforma hility  of  the  ammonia  molecule 
is  greater  than  that  of  the  water  molecule  the  increase 
in  the  dipole  in  the  case  of  ammonia  is  greater  than 
in  that  of  water.  In  the  case  of  non-polarisable 
central  ions  there  is  a  definite  distance  between  the 
central  ion  and  water  or  ammonia  molecule  at  which 
the  energies  of  formation  are  equal.  If  in  a  given 


instance  the  distance  is  smaller  than  the  critical  value 
then  the  ammonia  complex  is  the  stable  compound 
and,  if  greater,  the  hydrate.  An  approximate 
calculation  of  this  critical  distance  is  made. 

H.  Inglrson. 

Electron  theory  of  valency  based  on  an 
extension  of  the  Bohr-Stoner  electron  dis¬ 
tribution  in  atoms.  0,  Stuhlman,  jun.  (J.  Elisha 
Mitchell  Sci.  Soc.,  1927,  43,  19). — Stoner’s  modific¬ 
ation  of  the  Bohr  electron  distribution  in  atoms  is 
extended  and  co-ordinated  with  ionisation  and  critical 
potential  data.  Anion  valency  is  attributed  to  the 
action  of  the  completed  doublet  levels,  and  cation 
valency  to  the  action  of  the  external  levels  acting  in 
conjunction  with  the  incompleted  paired  levels. 

Chemical  Abstracts. 

Hypothesis  of  valency  deflexion.  C.  K.  Ingold 
and  J.  E.  Thorpe  (J.C.S.,  1928,  1318— 1321).— A 
reply  to  the  criticism  of  the  Thorpe-Ingold  hypothesis 
of  valency  deflexion  made  by  Hiickel  (Fort  sc  hr. 
Chem.,  1927,  19,  [4]).  H.  Ingleson. 

Complex  compounds.  F.  Ephraim  (Helv. 
Chim.  Acta,  1928, 11,  431 — 436). — In  order  to  account 
for  the  formation  of  complex  compounds,  an  electro¬ 
static  field  valency  is  postulated  in  addition  to  the 
ordinary  electro-  and  co -valent  linkings.  The  theory 
is  developed  on  the  basis  of  the  octet  model  of  the 
atom  and  is  applied  to  the  case  of  the  constitution  and 
isomerism  of  the  metal  am  mines.  F.  J.  Wilkins. 

Law  of  molecular  forces.  A.  W.  Porter  (Trans. 
Faraday  Soc.,  1928,  24,  108 — ill). — Theoretical. 
Difficulties  in  calculating  inter  molecular  forces  are 
discussed.  L.  F.  Gilbert. 

Molecular  numbers.  P.  Yin  ass  a  (Gazzetta, 
1928,  57,  178— 180).—  It  is  held  from  an  extended 
survey  of  compounds  that  the  lavr  of  molecular 
numbers  is  valid  for  most  chemical  compounds  natur¬ 
ally  occurring  and  otherwise ;  the  known  exceptions 
to  the  law  are  tabulated.  R.  W.  Lent. 


Spontaneous  division  of  drops  of  microscopic 
dimensions.  N.  von  Raschevsky  (Z.  Physik, 
1928,  48,  513—529), — A  former  theory  (cf.  this  vol., 
474)  is  extended  to  cases  wdiere  diffusion  processes 
and  chemical  changes  occur  in  a  drop,  the  rate  of 
growth  of  which  is  very  small.  The  conditions  under 
which  such  a  drop  can  split  are  deduced.  The 
stability  of  polyphase  drops  is  also  discussed.  * 

J.  W.  Smith. 


Scattering  of  electrons  by  crystals.  H.  Bbthe 
(Naturwiss.,  1928,  16,  333 — 334). — It  is  shown  that 
the  true  analogues  of  the  reflected  electron  beams 
observed  by  Davisson  and  Gerrner  (A,,  1927,  492)  are 


the  X-ray  beams  of  next  shorter  ’wave-length,  and 
not  those  of  longer  wave-length  as  suggested  by  them. 


J,  W.  Smith. 


Positions  of  X-ray  spectra  as  formed  by  a 
diffraction  grating.  A.  W.  Porter  (Phil.  Mag., 
1928,  [vii],  5,  1067 — 1071). — It  is  pointed  out  that  for 
accurate  X-ray  spectral  measurements  with  diffraction 
gratings  it  is  insufficient  to  apply  the  usual  methods 
of  ordinary  spectroscopy  applicable  to  Fraunhofer 
spectra,  but  that  a  factor,  correcting  for  the  lack  of 
parallelism  of  the  X-ray  beam,  must  be  applied  to 
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wave-lengths  determined  in  the  ordinary  way*  For 
conditions  of  nearly  grazing  incidence  this  factor  is 
shown  to  be  (1  -b3X2/20/o2),  where  X  is  the  length  of 
the  grating  and  Z0  is  the  shortest  distance  between 
the  source  and  the  grating.  A*  E.  Mitchell. 

Apparent  irregularities  in  experiments  with 
heterogeneous  X-ray  b  earns ,  with  special 
reference  to  the  /-phenomenon.  R,  T.  Dunbar 
(Phil.  Mag.,  1928,  [vii],  5,  9G2 — 989). — Two  experi¬ 
mental  methods  designed  to  observe  the  /-discon¬ 
tinuities  in  the  absorption  of  scattered  heterogeneous 
X-radiation  failed  to  show  any  such  discontinuities. 
It  is  thereby  shown  that  the  irregularities  observed 
by  Barkla  are  probably  due  to  the  assumption  that  a 
heterogeneous  beam  should  give  nearly  the  same 
results  as  a  homogeneous  beam,  the  latter  having  an 
absorption  coefficient  equal  to  the  half -value  absorp¬ 
tion  coefficient  of  the  former.  W.  E.  Downey. 

Diffr action  of  X-rays  by  means  of  line  gratings. 
Spectrography  of  the  intermediate  region.  J, 
Thibaud  (Physikal.  Z.,  1928,  29,  241 — 261).— A  full 
account  is  given  of  researches  which  have  already  been 
briefly  reported  (A.,  1925,  ii,  176;  1926,  333*  651; 
1927,  286,  803).  It  is  shown  that  tangential  gratings 
with  200  lines  per  mm.  permit  the  investigation  of 
X-rays  in  air,  and  ultra-violet  rays  down  to  140  A. 
in  a  vacuum.  A  new  type  of  vacuum  spectrograph  is 
described  and  data  on  the  spark  spectrum  of  copper 
are  given.  The  gap  between  X-rays  and  the  extreme 
ultra-violet  has  been  bridged  by  the  use  of  an  im¬ 
proved  vacuum  spectrograph  with  a  tangent  grating 
ruled  with  1180  lines  per  mm.  Wave-lengths  in  the 
region  17*7—65*0  A.  together  with  their  origins  are 
given  for  various  elements.  The  continuous  spectrum 
and  the  X-absorption  limit  have  been  studied  for 
carbon,  nitrogen,  and  oxygen. 

For  wave-lengths  near  1?  A.  the  line  grating  and 
the  crystal  lattice  methods  are  in  good  accord,  whilst 
at  about  70  A.  a  definite  discrepancy  arises,  due,  it  is 
shown,  to  refraction  of  the  rays  by  the  material  (fatty 
acid)  composing  the  lattice.  Oil-sensitised  (non- 
Schumannised)  plates  record  rays  between  600  and 

ioo  A. 

The  lines  of  advance  in  this  field  are  indicated. 

R.  A.  Morton. 

Relation  between  chemical  constitution  and 
X-ray  diffraction  in  liquids.  I.  Mono-  and 
di-sub stituted  benzene  derivatives.  P.  Krish- 
namurti  (Indian  J.  Physics,  1928,  2,  355—364;  cf. 
Sogani,  A.,  1927,  924,  1129).—  A  number  of  o~,  m-, 
and  p-disubstituted  benzene  derivatives  have  been 
subjected  to  X-ray  examination.  The  diffraction 
haloes  for  the  o-  and  m- compounds  have  two  distinct 
rings.  In  the  o-compounds  the  outer  ring  increases  in 
brightness  as  the  sizes  of  the  substituents  are  in¬ 
creased.  In  the  corresponding  m -compounds,  how¬ 
ever,  the  rings  are  smaller,  but  the  outer  ring  increases 
in  brightness  relatively  to  the  inner  more  than  in  the 
case  of  the  o- compounds.  Only  one  broad  ring  is 
obtained  for  p-eompoimds,  and  this  diffuses  outwards. 
Substitution  in  the  first  carbon  group  of  the  side- 
chain  produces  no  interference  effects  tending  to  the 
formation  of  two  rings.  Benzene  derivatives  with 
a  single  long  side-chain  show  a  similarity  to  the 


corresponding  aliphatic  derivatives.  Ethyl  benzoate 
is  similar  to  acetic  acid,  since  both  of  them  show  a 
faint  inner  ring.  M.  S.  Burr. 

X-Ray  diffraction  in  carbon  tetrachloride 
(liquid).  C.  M.  Sogani  (Indian  J.  Physics,  1928, 
2,  377—386).— The  diffraction  photographs  of  liquid 
carbon  tetrachloride  obtained  with  the  Cu  Ka  rays 
have  been  studied.  The  pattern  shows  an  inner  ring 
which  is  sharper  than  for  any  other  organic  liquid 
hitherto  examined  and  is  explained  by  the  nearly 
spherical  form  of  the  molecule.  Separated  from  the 
inner  ring  by  a  clear  space  is  a  diffuse  outer  ring. 
There  is,  however,  a  fair  amount  of  scattering  at 
small  angles  which  is  to  be  ascribed  to  the  com¬ 
pressibility  of  the  liquid.  The  Bragg  spacing, 
5*3  A.,  for  the  inner  ring  agrees  well  with  the  value  of 
(m/d)m9  namely,  5*43  A.,  where  m  is  the  mass  of  a 
molecule  and  d  the  density.  The  spacing  for  the 
outer  halo  is  2*9  A.  The  presence  of  the  second  ring 
is  discussed  in  relation  to  a  similar  phenomenon  in 
the  case  of  mercury  and  argon  which  are  monatomic, 
and  it  is  suggested  that  the  second  ring,  which,  in 
general,  is  considered  to  be  due  to  a  pronounced 
asymmetry  of  the  molecule,  is  in  this  case  merely  a 
second  order  effect.  A  possible  alternative  explan¬ 
ation  is  that  it  may  be  due  to  the  shape  of  the  mole¬ 
cular  F -curve.  There  is  an  analogy  between  the 
X-ray  diffraction  in  liquids  with  spherical  molecules 
and  the  diffraction  of  visible  light  by  homogeneous 
chromatic  emulsions.  M.  S.  Burr. 

Direct  and  indirect  characteristic  X-rays  : 
their  ratio  as  a  function  of  cathode-ray  energy. 
D.  L.  Webster  (Pfoc.  Nat.  Acad.  ScL,  1928,  14, 
330— 339).— The  work  of  a  previous  paper  (A.,  1927, 
803)  on  the  ratio  of  direct  rays  to  total  indirect 
X-rays  produced  from  any  ordinary  X-ray  target  is 
extended.  The  apparatus  was  reconstructed  to 
obtain  greater  accuracy  and  the  same  method  was 
used  as  in  the  previous  work.  The  calculation  was 
carried  out  in  practically  the  same  way  as  before, 
except  that  the  assumption  that  all  the  primary 
continuous  spectrum  X-rays  originate  in  the  surface 
is  replaced  by  the  assumption  that  they  originate  at  a 
depth  equal  to  the  average  depth  as  measured  by  the 
absorption  limit  method.  The  value  of  the  ratio  of 
direct  rays  to  total  incident  rays  for  silver  is  found  to  be 
almost  constant,  the  data  giving  1*83  at  35  kilovolts, 
and  1*96  at  80  kilovolts.  The  probable  error  is 
high,  amounting  to  10—20%.  The  variation  of  the 
ratio  is  not  sufficient  to  vitiate  current  comparisons 
of  observed  line  intensities  with  theories. 

A.  J.  Mee.  ^ 

X-Ray  examination  of  saturated  dicarhoxylic 
acids  and  amides  of  the  fatty  acid  series.  E. 
Henderson  (Proc.  Roy.  Soc.  Edin.,  1928,  48,  20 — 
27).- — In  continuation  of  former  work  (A.,  1927,  612) 
several  additional  normal  saturated  dicarhoxylic 
acids  have  been  investigated  by  means  of  X-rays,  the 
results  being  in  agreement  with  the  earlier  work.  In 
order  to  study  the  effect  on  crystal  structure  of 
expanding  the  molecule  without  altering  the  distance 
between  the  carboxyl  groups,  the  mono-  and  di- 
alkylmalonic  acids  were  investigated.  The  dt  spacing 
increases  by  1*0— T3  A.  per  CH2  group  added,  and  it 
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is  concluded  that  this  &x  spacing  is  a  measure  of  the 
length  of  the  molecule,  and  that  there  is  only  one 
molecule  between  successive  reflecting ;  planes.  The 
fact  that  in  long- chain  compounds  having  a 
“  chemically  active  ”  terminal  group,  e.g.,  carboxyl, 
successive  reflexion  planes  are  separated  by  the 
length  of  two  molecules  oriented  in  opposite  directions 
can  be  explained  by  assuming  that  the  two  molecules 
are  held  together  by  forces  due  to  free  partial  valencies 
of  the  terminal  group.  In  the  case  of  the  malonic 
acids  the  two  carboxyl  groups  mutually  saturate  each 
other  so  that  there  is  insufficient  residual  affinity  to 
attract  another  molecule.  This  theory  was  tested  by 
examining  the  fatty  acid  amides  by  means  of  X-rays, 
when  it  was  found  that  successive  reflexion  planes 
were  separated  by  the  length  of  two  molecules  placed 
end  to  end  and  oppositely  oriented.  In  the  case  of 
diaikylmalonic  acids  the  angle  between  the  alkyl 
groups  diminishes  as  the  series  is  ascended.  The 
theory  of  Muller  and  Shearer  regarding  the  nature  of 
the  chain  structure  of  long- chain  compounds  is 
discussed,  and  it  is  shown  that  whilst  this  theory 
assumes  that  the  tetrahedral  angle  of  the  carbon  atom 
will  be  maintained  throughout  the  chain,  this  cannot 
be  so.  The  molecule  will  probably  be  spiral  in  form. 

A.  J.  Mee. 

Excitation  of  soft  X-rays.  II.  0.  W.  Richard¬ 
son  and  F.  0.  Chalklin  (Proc.  Roy.  Soc,,  1928,  A, 
119,  60 — 83 ;  cf.  ibid.,  1926,  A,  110,  247).— The  gap 
left  between  130  and  200  volts  in  the  investigation  on 
iron  is  now  filled  up,  and  the  range  is  extended  from 
600  to  720  volts.  The  apparatus  has  been  improved 
and  is  capable  of  greater  sensitiveness.  Three  dis¬ 
continuities  are  observed  between  600  and  720  volts, 
and  eight  between  130  and  200  volts.  All  the  known 
observations  of  critical  potentials  of  iron  obtained  by 
various  observers  are  tabulated,  and  very  satisfactory 
agreement  is  found  between  the  different  values. 
Rollefson’s  claim  to  have  found  a  number  of  critical 
voltages  of  iron  in  the  low- voltage  region  which  follow7 
a  Rydberg  series  (cf.  A.,  1924,  ii,  216)  is  discussed, 
and  the  existing  data  are  critically  examined. 
Thomas'  values  for  iron,  cobalt,  nickel,  and  copper 
(cf.  A.,  1925,  ii,  336 ;  1926, 1186)  are  used  to  determine 
A  and  b  in  the  equation  V(n)~~~A—bjn2.  The  experi¬ 
mental  evidence  for  the  reality  of  the  series  is  strong 
in  the  case  of  iron,  cobalt,  and  nickel,  but  much  less 
decisive  in  the  case  of  copper.  In  a  discussion  of  the 
theoretical  interpretation  of  such  a  classsification  the 
difficulty  raised  by  the  high  value  of  the  constant  b  is 
emphasised.  This  is  2420  volts  for  iron  and  2357 
volts  for  cobalt  and  nickel,  and  corresponds  'with  an 
attracting  centre  with  about  13  times  the  electronic 
charge.  This  fact,  and  a  large  number  of  otherwise 
unco-ordinated  facts,  might  be  explained  by  assuming 
that  in  the  case  of  iron,  cobalt,  and  nickel,  at  any 
rate,  it  is  possible  for  an  electron  to  function  as  a 
series  electron  in  relation  to  the  structure  bounded 
by  the  completed  L  shell  without  being  profoundly 
affected  by  the  surrounding  electrons.  In  order  to 
test  whether  the  discontinuities  under  investigation 
are  instrumental  or  are  real  properties  of  the  materials, 
the  emission  from  a  carbon  target  as  successive  layers 
of  tungsten  are  gradually  deposited  on  it  has  -  been 
examined.  The  various  deposited  inflexions  are  not 


equally  interdependent,  but  can  be  classified  in  groups 
such  that  the  members  of  each  group  appear  and 
disappear,  or  strengthen  and  weaken,  together 
independently  of  the  other  groups.  Four  groups  of 
critical  voltages  were  obtained,  one  group  being  due 
to  tungsten,,  wrhiist  the  majority  of  the  inflexions 
found  must  be  attributed  to  contamination  (possibly 
nickel).  As  a  result  of  the  present  investigations, 
some  of  the  critical  potentials  given  in  the  former 
paper  (loc.  cit.),  are  reconsidered.  In  the  case  of 
carbon,  the  iveak  inflexion  at  265-0  volts  is  probably 
due  to  tungsten,  and  the  strong  inflexion  at  81*2  volts 
is  due  to  an  impurity  'which  may  be  nickel. 

L.  L.  Birctjmskaw. 

Intensity  of  reflected  X-rays  and  the  distri¬ 
bution  of  electrons  in  crystals.  G.  E.  M.  Jatjncey 
and  W.  D.  Claus  (Physical  Rev.,  1928,  [ii],  31,  717— 
727).— A  reply  to  Havighurst’s  criticisms  (this  vol., 
224) .  By  trial  a  reasonable  Bohr  model  of  the  chlorine 
ion  has  been  found  which  gives  modified  F  values  at 
all  angles  in  good  agreement  with  the  experimental 
values.  The  Fourier  analysis  method  of  unravelling 
atomic  structure  is  still  considered  invalid. 

A.  A.  Eldridge. 

K- Absorption  edges  of  potassium  and  chlorine 
in  various  compounds,  J,  M.  Nutt  all  (Physical 
Rev.,  1928,  [ii],  31,  742 — 747). — Experiments  were 
performed  with  sylvine,  ortho clase,  lepidomelane, 
and  phlogopite.  The  fine  structure  of  the  potassium 
edge  extended  from  3429  to  3365X,  or  over  a  range 
of  about  67  volts,  and  that  of  chlorine  from  4383  to 
434 IX,  or  about  27  volts.  The  view7  that  the  ejected 
electrons  stop  in  an  outer  orbit  appears  inadequate 
to  explain  the  complicated  structure  of  the  edges. 

A.  A.  Eldridge. 

Physical  purity  and  powder  rontgenogxams. 
N.  H,  Kolkmeijer  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1928,  31,  151 — 154). — X-Ray  powder 
spectrograms  have  been  made  of  mixtures  of  the  white 
and  grey  modifications  of  tin,  in  order  to  determine 
the  extent  to  which  the  physical  purity  of  a  substance, 
or  freedom  from  its  enantiomorph,  may  be  tested. 
The  composition  of  the  mixtures  was  previously 
determined  by  density  measurements.  The  results 
show'  that,  with  a  normal  exposure,  an  admixture  of 
as  much  as  10%  of  a  second  modification  might  be 
unnoticed.  The  bearing  of  this  result  on  Levi’s 
conclusion  (A.,  1924,  ii,  860),  that  yellow7  and  red 
mercuric  oxide  are  crystallographic  ally  identical,  is 
discussed.  M.  S.  Burr. 

Scattering  by  free  gratings  and  the  statistical 
significance  of  the  distribution  of  grating  spectra 
on  the  interference  of  plane  waves.  A.  Wintner 
(Z.  Phvsik,  1928,  48,  495— 512).— Mathematical. 

J.  W.  Smith. 

X-Ray  investigation  of  the  structures  of  the 
oxides  of  iron.  H.  Groerler  (Z.  Physik,  1928, 
48,  567— 570).— Ferric  oxide  wras  reduced  to  different 
stages  by  carbon  monoxide  at  800°  and  the  X-ray 
spectra  of  the  products  wrere  examined.  It  was  shown 
that  ferrosoferric  oxide  can  contain  only  5%  of  ferrous 
oxide  in  solid  solution.  Above  this  percentage  the 
ferrous  oxide  forms  a  second  solid  phase.  With 
39%  of  ferrosoferric  oxide  present  the  magnetite 
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structure  breaks  down  and  until  pure  ferrous  oxide  is 
reached  the  crystal  structure  of  the  latter  persists. 
The  solubility  of  iron  in  ferrous  oxide  is  only  very 
slight.  J.  W.  Smith. 

Is  crystal  reflexion  of  X-rays  entirely  a  classical 
phenomenon?  G.  E.  M.  Jaixncey  and  W.  D. 
Claus  (Nature,  1928,  121,  983). 

Influence  of  relative  ionic  sixes  on  the  pro¬ 
perties  of  ionic  compounds.  L.  Pauling  (J. 
Amer.  Chain.  Soc.,  1928,  50,  1036 — 1045). — Some  of 
the  results  of  a  theory  which  expresses  the  interionic 
forces  in  a  crystal  in  terms  of  the  radii  of  the  ions  are 
considered.  Many  crystal  properties  depend  both  on 
the  “  radius  sum,”  Le.,  the  distance  between  neighbour¬ 
ing  ions,  and  also  on  the  “  radius  ratio,51  i.e.}  on  the 
relative  sizes  of  the  cation  and  the  anion.  The  latter 
quantity  accounts  for  many  irregularities  in  the 
properties  (e.g.,  in.  p,,  b.  p.)  of  the  alkali  halides 
formerly  attributed  to  deformation  phenomena,  and 
is  of  significance  in  all  crystal  properties  depending  on 
the  crystal  energy.  S.  K.  Tweedy. 

Production  and  absorption  of  the  It-rays  of 
aluminium.  F.  Holweck  (Compt.  rend.,  1928, 
186,  1203 — 1205). — The  absorption  coefficients  of 
rays  produced  from  a  water-cooled  aluminium  anode 
with  an  incandescent  cathode  in  a  highly  evacuated 
metallic  tube  provided  with  an  aluminium  window 
are  550  and  7400  (approximately)  for  wave-lengths 
slightly  greater  and  less  than  the  K- discontinuity, 
respectively.  This  gives  a  value  of  about  13  for  the 
ratio  «/,  which  is  in  agreement  with  that  found  (14) 
from  the  values  obtained  for  the  absorption  in  air  at 
voltages  above  the  critical  potential  using  an 
aluminium  filter  15  \x  thick,  and  from  the  absorption 
coefficient  of  the  soft  rays  of  oxygen  and  nitrogen. 

J.  Grant. 

Rontgenographic  examination  and  eutropic 
relations  of  alkaline=earth  fluorides.  F.  Thilo 
(Z.  Krist.,  1927,  65,  720—722 ;  Chein.  Zentr.,  1928,  i, 
150).— The  following  values  for  calcium,  strontium, 
and  barium  fluorides,  respectively,  are  recorded  : 
a  (A.)  545,  5-81,  6-20;  dTnic,  3-18,  4-24,  4-83;  n  1  434, 
1438,  1-475;  solubility  (mg.  in  1  litre  of  water  at 
18°)  16,  117,  1630.  A.  A.  Eldridge. 

Structure  of  quartz.  B.  Gossner  (Zentr.  Min. 
Geol.  Palaont.,  1927,  A}  329—338:  Chein.  Zentr., 
1928,  i,  152— 153).— The  unit  cell,  containing  three 
molecules,  of  quartz  has  a  4-89,  c  5*46  A.  The  most 
probable  atomic  co-ordinates  of  p- quartz  are  : 

Si  (h  0,  0),  (1, 1 *),  (0,  if);  0  (v  v,  S)}  (2v,  v,  Ih 
(»,  -1),  (2v}  v ,  (v}  v}  £),  (v,  2v,  4),  where  v= 

0-197.  Conversion  into  a- quartz  is  accompanied  by 
a  slight  variation  of  these  co-ordinates. 

A.  A.  Eldridge. 

Lattice  constants  of  skapolite  and  apophyllite. 
B.  Gossner  (Zentr.  Min.  Geol.  Palaont.,  1927,  A, 
338 — 342 ;  Chein.  Zentr.,  1928,  i,  153). — Skapolite 
(mixed  crystals  of  various  plagioclases)  and  apo¬ 
phyllite  (the  unit  cell  of  which  contains  2  mols.  of 
eCaSi03[K2H2Si04,7H4Si04],4Ho0)  have,  respectively, 
a  17-26,  12-71  A,  c  7-65,  15-86  A.  ;  d  2  65,  2-36; 
space-group  G\h  or  G%,  D[h  to  D\ f. 

A.  A.  Eldridge. 


Broadening  of  Debye  lines  with  cold-worked 
metals.  U.  Dehlinger  (Z.  Krist.,  1927,  65. 

615—631 ;  Chem.  Zentr.,  1928,  i,  157). — With  cold: 
worked  silver,  copper,  tantalum,  and  a -brass  the 
K%  doublet  is  not  resolved,  whereas  with  cold- worked 
aluminium  and  zinc  it  is  sharp.  Hence  periodic 
strain  and  distortion  may  be  a  cause  of  broadening 
of  Debye-Scherrer  lines.  A.  A.  Eldridge. 

Charged  spheres^  the  photo-electric  effect, 
and  the  fluorescence  spectra  of  X-rays.  L. 
Decombe  (Compt.  rend.,  1928,  186,  1291—1293).— 
The  production  of  the  characteristic  and  continuous 
X-ray  spectra  is  explained  on  the  assumption  that  all 
monochromatic  X-radiation  of  given  frequency  is  due 
to  the  beats  arising  from  the  pulsatory  frequencies 
of  two  cathodic  electrons  considered  as  small  pulsating 
spheres,  one  of  which  is  brought  to  rest  by  impact, 
whilst  the  other  has  a  restricted  speed  less  than  that 
of  impact.  The  explanation  is  also  applied  to  the 
photo-electric  effect  of  X-rays,  to  resonance,  and  to 
the  Compton  effect.  J.  Grant. 

Hemihedry  of  zinc  blende  and  X-ray  reflexion. 
S.  Nishikawa  and  K.  Matukawa  (Proc.  Imp.  Acad. 
Tokyo,  1928,  4,  96—97). — FriedeFs  law  that  hemi- 
hedrism  due  to  lack  of  a  centre  of  symmetry  cannot  be 
revealed  by  the  X-ray  diffraction  method  was  tested 
in  the  case  of  zinc  blende.  Tungsten  L  radiation,  the 
spectral  lines  of  which  cover  the  range  including  the 
K  critical  absorption  limit  for  zinc  atoms,  was 
reflected  from  (111)  and  (111)  polished  surfaces. 
Differences  in  the  intensity  of  the  lines  were  noticed, 
which  might,  however,  be  due  to  difference  in  the 
degree  of  polish.  Preliminary  experiments  using  a 
cleavage  plane  also  showed  differences  in  the  relative 
intensities.  C.  J.  Smithells. 

Structure  of  cyanite,  Al2SiOs.  W.  H.  Taylor 
and  W.  W.  Jackson  (Proc.  Roy.  Soc.,  1928,  A,  119, 
132— 146).— The  crystal  structure  of  cyanite  has 
been  determined  by  a  qualitative  method,  based  on 
the  estimation  of  the  relative  intensities  of  a  large 
number  of  reflexions  obtained  in  a  series  of  single- 
crystal  rotation  photographs.  The  crystal  belongs 
to  the  pinacoidal  class  of  the  triclinic  system,  the 
space-group  being  G),  and  has  a  7*09,  6  7*72,  c  5-56  A. ; 
a  90°  5*5',  P  101°  2',  y  105°  44*5'.  There  are  four 
molecules  in  the  unit  cell.  The  structure  is  based  on 
a  slightly  distorted  cubic  arrangement  of  close-packed 
oxygen  atoms,  the  silicon  and  aluminium  atoms  being 
distributed  uniformly  among  the  interstices  of  the 
oxygen  assemblage  so  that  independent  tetrahedral 
Si04  groups  are  formed,  whilst  each  aluminium  atom 
lies  at  the  centre  of  an  octahedron  having  an  oxygen 
atom  at  each  of  the  corners.  The  very  perfect 
cleavage  parallel  to  (100)  is  explained  by  the  existence 
of  widely- spaced  planes,  parallel  to  (100),  densely 
packed  with  silicon,  aluminium,  and  oxygen  atoms ; 
similarly,  the  less  perfect  but  fairly  distinct  cleavage 
parallel  to  (010)  is  explained  by  the  existence  of  sheets 
densely  packed  with  silicon  and  aluminium  atoms, 
widely  spaced  and  parallel  to  (010).  No  such  densely- 
packed  layers  can  be  distinguished  parallel  to  (001), 
corresponding  with  the  fact  that  no  (001)  cleavage 
occurs.  The  unusually  large  variation  of  hardness  in 
different  directions  on  the  (100)  face  is  attributed  to 
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the  existence  of  the  cleavage  parallel  to  (010),  It 
should  be  possible  to  extend  this  explanation  to 
include  examples  of  hardness  variation  of  much 
smaller  amount.  L,  L,  Bircumshaw. 

Crystal  structure  of  the  alkali  metals  and  of 
strontium.  F,  Simon  and  E.  Vohsen  (Z.  physikal. 
Chem,,  1928 j  133,  165—187 ;  cf.  this  vol.,  223}.— 
Lithium  has  a  body-centred  cubic  lattice,  the  constant 
at  100°  Abs.  being  3*46  A.  The  face- centred  cubic 
lattice  of  strontium,  stable  at  low  temperatures,  has  a 
lattice  constant  at  100°  Abs.  of  6*03  A.  Powder 
measurements  indicate  the  existence  of  a  hexagonal 
form  at  lower  temperatures.  Calcium  at  the  ordinary 
temperature  exhibits  the  face-centred  cubic  lattice, 
whilst  zinc  and  cadmium  show  one  modification  only 
both  at  the  ordinary  and  at*  higher  temperatures. 

H.  F.  Gillbe, 

Crystal  structure  of  lead  phosphate  and  pyro- 
morphite.  F.  Zamronini  and  A.  Ferrari  (Atti 

R.  Accad.  Lincei,  1928,  [vi],  7,  283— 291)  —From 

X-ray  measurements  by  the  rotating  crystal  and  by 
the  Debye-Scherrer  method  it  is  shown  that  these  two 
substances  have  essentially  the  same  type  of  structure, 
and  that  therefore  they  cannot  have  the  complex  ion 
structure  assigned  to  them  by  Abegg,  Bodlander,  and 
Werner.  *  '  R.  W.  Lott. 

Crystal  structure  of  lithium  iodide  trihydrate. 

S.  B,  Hendricks  (Araer.  J.  ScL,  1928,  [v],  15,  403 — 
409). — The  crystal  structure  of  lithium  iodide  tri- 
hydrate  has  been  determined  by  the  use  of  Lane  and 
spectrum  photographs.  The  space-group  and  result¬ 
ing  atomic  configuration  are  the  same  as  those  of  the 
triethylammonium  halides.  The  unit  cell  contains 
two  molecules  of  lithium  iodide  trihydrate  and  has 
d100=7*45  A.  and  d00i— 5*45  A.  F.  J.  Wilkins. 

Molecular  structure  and  scattering  of  X-rays. 
G.  W.  Stewart  and  M.  Mannkeimer  (Z.  anorg. 
Chem,,  1928,  171,  61— 72),— Previous  work  on  the 
diffraction  of  X-rays  by  organic  liquids  is  summarised 
(cl  A.,  1927,  1015 ;  this  vol.,  224).  R.  Cuthill. 

New  type  of  crystal  fine  structure.  Crystal 
structure  of  hexamminecobaltic  iodide.  H, 

Hentschel  and  F.  Rinne  (Ber.  Bachs.  Ges.  Wiss., 
math.-phys.  KL,  1927,  79,  3 — 4,  5 — 54 ;  Chem.  Zentr., 
1928,  i,  152). — The  crystal  structure  of  hexammine- 
eobaltic  iodide  is  a  combination  of  the  rock  salt  and 
fluorspar  types.  The  elementary  cell  contains  four 
molecules;  r  <1=10*91  A,  The  distance  Co— N  is 
1*64 — 1*91  A.  The  lattice  is  face-centred. 

A.  A.  Eldridge. 

Uncommon  common  salt.  A.  F.  Dufton  and 
C.  G.  Webb  (Nature,  1928,  121.,  942).— Crystals  of 
sodium  chloride  formed  in  a  gel  prepared  by  addition 
of  sodium  silicate  to  hydrochloric  acid  were  cubes  with 
hollow  faces  and  bevelled  edges,  the  form  being  (110). 

A.  A.  Eldridge. 

Constitution  of  silver  subfluoride.  II.  E. 
Brody  and  T.  Millner  ( Z .  anorg.  Chem.,  1928,  172, 
84 — 86 ;  cL  this  vol.,  22 3 ) . — Polemical . 

H.  F.  Gillbe. 

Constitution  of  silver  subfluoride.  C.  del 
Fresno  (Z.  anorg.  Chem.,  1928,  172,  256 — 204). — 
Theoretical.  The  possibility  of  the  existence  of 


silver  subfluoride  is  demonstrated,  but  the  process  of 
addition  of  fluorine  to  the  silver  fluoride  lattice,  as 
described  by  Brody  and  Millner  (this  vol.,  223),  is 
not  possible.  H.  h .  Gillbe, 

Crystal  group  of  pentaerythritol ;  the  tetra¬ 
hedral  carbon  atom.  A.  Schleede  and  A. 
Hettich  (Z.  anorg.  Chem.,  1928,  172,  121 — 128). — 
By  observations  with  the  tube  electrometer  and  study 
of  the  etching  by  methyl  alcohol,  it  has  been  estab¬ 
lished  that  pentaerythritol  belongs  to  the  group  of 
symmetry.  It  is  thus  not  pyramidal  but  tetrahedral, 
in  agreement  with  the  classical  stereochemistry  of 
van  T  Hoff  and  Le  Bel.  H.  F.  Gxllbe. 

Diffraction  of  de  Broglie  waves  by  crystal 
gratings.  E.  E.  Wither,  and  L.  Rosenfeld  (Z. 
Physik,  1928,  48,  530 — 540) . — Mathematical. 

J.  W.  Smith. 

Magnesium  ;  its  etching  and  structure.  H.  B. 
Pulsieer  (A mer.  Inst.  Min.  Met.  Eng.,  Tech.  Pub., 
1927,  No.  42,  17  pp.). 

Twinning  in  beryllium,  magnesium,  sine,  and 
cadmium.  0.  H.  Mathbwson  and  A.  J.  Phillips 
(Amer.  Inst,  Min.  Met.  Eng.,  Tech.  Pub.,  1928,  No. 
53,  8  pp.) 

Twinning  in  copper  and  brass.  A.  J.  Phillips 
(Amer.  Inst.  Min.  Met.  Eng.,  Tech.  Pub.,  1928,  No. 
56,  10  pp.). 

Cause  of  translation  striae  and  translation 
strain-hardening  in  crystals.  M.  J.  Buerger 
(Amer.  Inst.  Min.  Met.  Eng.,  Tech.  Pub.,  1928,  No.  54, 
14  pp.). — The  phenomenon  of  slipping  by  blocks  in  a 
deformed  crystal  of  a  “  pure  55  metal  is  due  to  atoms 
of  impurities  which,  scattered  regularly  through  the 
space  lattice,  distort  it,  producing  planes  of  varying 
degrees  of  weakness.  When  separation  of  distorted 
shearing  planes  occurs,  during  slip,  more  than  atomic- 
linkings  will  allow,  cleavage  occurs. 

Chemical  Abstracts. 

Characteristic  infra-red  vibrations  of  certain 
crystals  of  the  rock-salt  type.  L.  G.  Carpenter 
and  L.  G.  Stoodley  (Phil,  Mag.,  1928,  [vii],  5,  823— 
832) . — Mathematical.  Using  the  data  of  Lennard- 
Jones  for  the  force  fields  of  atoms  and  ions,  the  fre¬ 
quency  of  the  characteristic  infra-red  vibration  of 
sodium  chloride  and  potassium  chloride,  bromide,  and 
iodide,  respectively,  has  been  calculated. 

W.  E.  Downey. 

Optical  properties  of  the  highly  refractive 
isostructural  compounds  of  magnesium, 
calcium,  strontium,  and  barium  with  oxygen, 
sulphur,  selenium,  and  tellurium.  M.  Haase 
(Z.  Krist.,  1927,  65,  509—587;  Chem.  Zentr,,  1928, 
i,  10 — li). — The  following  refractive  indices  are 
recorded :  magnesium,  oxide  (d  3*579+0*002),  nD 
1*7366 ±0*001,  nn  1*7416+0*0005,  nG  1*7335+0*001; 
calcium  oxide  1*838+0*002,  nTi  1*84-5+0*003; 
strontium  oxide  n5afl  1*880,  1*875,  1*8675, 

1*863,  nQm  1*8565+0*001 ;  barium  oxide 
2+02+0*001,  1*989+0*002,  n589  1+80+0*00+ 

n65Q  1*960  +  0*004 ;  the  value  for  beryllium  oxide 
increases  with  rise  of  the  temperature  of  preparation 
from  the  nitrate;  magnesium  sulphide  nD  2*26+0*07  ; 
calcium  sulphide  2*161,  2*13 ^033  2*124, 
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2*  120  ±0*002 ;  strontium  sulphide  %M0  2*122, 
»57g  2*114,  2*  105 ±0*003,  nm6  2*087  ±0*005; 

bari 1 1  m  si i  lph ide  n D  2*  1 55  ±  0* 00 5  ;  magnesi um  selen ide 
nB  >2*42;  calcium  selenide  n555  2*292,  ?i580  2*274, 
n-m  2*261,  ns50  2*245±0*002 ;  strontium  selenide 
nHQ  2*252,  n565  2*236,  k.589  2*220,  %>20  2*208,  nfj56 
2*  190 ±0*003 ;  barium  selenide  n5m  2*289,  nhm  2*268, 
nB20  2*252,  nB75  2*230;  calcium  tellurido  n0  >2*51; 
strontium  tel  In  ride  2*408  ±0*004,  ?i0  2*367  ±0*005 ; 
barium  teliuride  »D  2*440±0*005,  nG  2*379 ±0*003 
(lattice  constant  a  6*82±0*02  Ad.  A.  A.  Ei.dpj.dge. 

Crystallography,  especially  optical,  of  some 
organic  compounds.  S.  Boson  (Z.  Krist.,  1927, 
65,  680—711;  Chem.  Zentr.,  1928,  i,  9).— A  study 
of  p-tol u oylaeetophenonenol ,  C6H4 Me*C( OH )  ICHBz , 
a nd  dibcnzoy Imet  h anol ,  CPh  ( OH ) I CHBz , 

A.  A.  Eldridge. 

Crystallography  of  diey anodiamide .  E.  Baier 
(Z.  K rist 1927,  65,  719;  Chem .  Z entr . ,  1928,  i, 
26). — Dicy anodiamide,  monoclinic,  has  a  :  b  :  c— 
1-0021  :  1  ;  0*4854,  6=90c  31" ;  axial  plane  (010), 
iifo  1*5492.  A.  A.  Eldridge, 

Resistance  to  shear  in  metal  crystals.  G.  I. 
Taylor  (Trans.  Faraday  Soc.,  1928,  24,  121—125; 
of.  A.,  1927,  1017). — X-Ray  examination  of  com¬ 
pressed  aluminium  in  which  all  the  distortion  was 
due  to  slipping  parallel  to  a  111  plane  (cf.  Proe.  Roy. 
Soc.,  1926,  A,  111,  529)  showed  that  all  parts  of  the 
material  which  had  rotated  through  angles  greater 
than  2°  had  rotated  about  the  transverse  direction  in 
the  plane  of  slip.  This  direction  of  rotation  is  the 
same  as  that  which  might  be  expected  if  the  detached 
portions  of  the  crystals  acted  as  rollers  between  the 
slip  planes.  The  theory  of  rotation  of  material  in  the 
neighbourhood  of  regions  of  stress  concentration  is 
discussed.  L.  F.  Gilbert. 

Pyrophoric  lead.  G.  R.  Levi  and  A,  Celeri 
<Atti  R.  Aecad.  Lined,  1928,  [vi],  7,  350—355).— 
Pyrophoric  lead  has  been  prepared  by  heating  the 
tartrate,  citrate,  oxalate,  and  formate  under  paraffin ; 
the  product  is  purified  by  washing  with  benzene.  The 
amount  of  active  lead  has  been  determined  from 
measurements  of  the  volume  of  hydrogen  liberated 
when  the  substance  is  treated  with  hydrochloric  acid; 
the  highest  concentration  is  reached  in  the  product 
from  lead  formate.  X-Ray  measurements  of  pyro¬ 
phoric  lead  have  shown  that  its  crystalline  structure  is 
identical  with  that  of  ordinary  lead.  R.  W.  Lent. 

Determination  of  mol.  wt,  of  saturated  vapours 
of  pure  liquids  and  their  mixtures  by  the  dis- 
placement  method.  M.  S.  Vrevski  (Z.  physical. 
Chem.,  1928,  133,  357— 361).— See  this  voL,  18. 

Resistance  of  sputtered  films.  R.  S.  Bartlett 
(Phil.  Mag.,  3928,  [vii],  5,  848 — 859) . — It  is  found  that 
the  ageing  of  sputtered  films  depends  on  the  tem¬ 
perature  to  which  the  film  is  raised.  The  resistance 
of  the  film  decreases  to  a  minimum  value  and 
then  increases  as  the  temperature  is  further  raised. 
Occluded  gas  is  the  main  cause  of  the  high  specific 
resistance  of  new  films  and  of  the  decrease  with  ageing 
brought  about  by  outgassing.  A  state  of  tension  in 
the  film,  produced  by  unequal  coefficients  of  expansion 
of  film  and  backing,  opens  or  closes  gaps  in  the  film  as 


the  temperature  changes,  giving  rise  to  the  low  or 
negative  temperature  coefficients  of  resistance  found 
in  the  experiments.  W.  E.  Downey. 

Disturbance  of  the  superconductivity  of  mer¬ 
cury  by  a  magnetic  field.  W.  J.  de  Haas,  G.  J. 
Bizoo,  and  H.  K.  Onnes  (Arch.  Necrland.,  1928,  [in], 
A,  11,  1 — -47). — The  hysteresis  effect  in  the  disturb¬ 
ance  of  superconductivity  which  has  already  been 
found  in  the  case  of  tin  (cf.  A.,  1927,  11,  717)  was  also 
found  for  mercury.  The  effect  was  observed  in  all 
cases  examined.  Whilst  the  increase  of  resistance  as 
the  field  was  increased  was  regular  in  the  majority 
of  instances,  the  return  to  a  state  of  superconductivity 
as  the  field  was  diminished  occurred  in  a  series  of 
jumps,  the  number  and  extent  of  which  varied  for  the 
different  resistances  used.  It  is  supposed  that  the 
difference  in  the  intensities  of  field  when  these  dis¬ 
continuities  occur  is  due  to  the  different  orientation 
of  crystals  in  relation  to  the  field.  The  hysteresis 
effect,  and  also  the  discontinuities  in  the  curve,  were 
obtained  both  in  transverse  and  in  longitudinal  fields, 
although  the  position  of  the  discontinuities  was 
different  in  the  two  cases.  The  area  of  the  hysteresis 
diagram  varies  with  temperature.  The  relationship 
between  the  temperature  and  the  strength  of  the  field 
when  the  resistance  has  been  half  restored  can  bo 
expressed  by  a  straight-line  graph.  It  is  also  shown 
that  when  a  superconductor  is  placed  in  a  magnetic 
field  of  sufficiently  great  intensity  the  resistance  curve 
shows  no  anomalies.  A.  J.  Mee, 

Influence  of  pressure  on  the  electrical  con¬ 
ductivity  of  gold  up  to  1000  atm.  A.  Michels  and 
P.  Geels  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1928,  31,  50— 55).— A  continuation  of  previous  work 
(A.,  1927,  99).  A  bridge  method  has  been  used  for 
measuring  resistances.  Measurements  have  been 
made  at  temperatures  between  15°  and  40° ,  ap¬ 
proximately,  and  at  50  atm.  pressure  intervals 
between  0  and  250  atm.,  but  at  200  atm.  intervals 
b e twee n  250  and  1 0 00  at m .  The  res u  1  ts  are  t ah u la te d . 
The  tempering  of  hard- drawn  wire  for  a  considerable 
time  at  40°  appears  to  cause  a*  marked  reduction  in 
the  pressure  effect.  Bridgman’s  results  are  criticised 
(cf.  A.,  1926,  565).  M.  S.  Burr. 

Theory  of  electrostriction  and  its  experimental 
control.  G.  Bruhat  and  M.  Pautiienier  (Compt. 
rend.,  1928,  186,  1289— 1291).— 1 The  isothermal  and 
adiabatic  elect, restrictions  have  been  calculated  in 
terms  of  directly  measurable  quantities,  and  the 
agreement  with  the  results  obtained  experimentally 
by  means  of  the  Lorentz-Lorenz  formula  has  been 
shown  to  be  fairly  good  in  the  few  cases  for  which 
data  are  available.  J.  Grant. 

Electrical  conduction  from  the  viewpoint  of 
wave  mechanics.  W.  V.  Houston  (Z  Physik, 
1928,  48,  449— 468)-— Mathematical. 

J.  W.  Smith. 

Birefringence  and  dichroism  of  thin  layers  of 
iron  obtained  by  distillation.  M,  Cau  (Compt. 
rend.,  1928, 136, 1293 — 1295). — Determinations  of  the 
optical  rotations  and  ellipticities  of  thin  layers  of  iron 
of  various  thicknesses,  formed  on  the  walls  of  an 
evacuated  glass  container  by  distillation  from  an 
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electrical!' v-heated  iron  wire,  indicate  the  existence 
of  a  birefringence  accompanied  by  dichroism,  the 
principal  directions  of  which  are  parallel  and  per¬ 
pendicular  ,  respectively,  to  that  of  the  original  wire. 
The  effect  ceases  when  the  deposit  is  removed,  and  is 
due  to  the  magnetic  field  of  the  heating  current,  in 
which  the  atoms  of  vapour  tend  to  orient  themselves  in 
positions  which  are  retained  after  deposition  and  are 
unaffected  by  a  magnetic  field  placed  parallel  to  the 
deposit,  J.  Grant. 

Refractive  index  and  specific  mass  of  liquid 
and  of  viscous  sulphur.  P.  Mo N dain-Mo n  val 
and  P.  Schneider  (Compt.  rend.,  1928,  186,  1356 — 
1357  ;  cf.  this  voh,  479). — rL  has  been  calculated  from 
the  values  of  n  and  d  between  120°  and  200°.  At 
160°,  a  change  of  slope  was  obtained  on  the  rL- 
temperature  diagram,  which  was  made  up  of  two 
nearly  straight  lines.  J.  Grant, 

Extension  of  Dulong  and  Petit's  law  to  gaseous 
compounds  and  mixtures*  A,  Press  (Phil.  Mag., 
1928,  [vii],  5,  832 — 834). — Theoretical.  It  is  shown 
that  for  gaseous  compounds  and  mixtures  the  formula 
2oL=Cr3I(y—l)  holds,  where  a  is  a  constant. 

W.  E.  Downey. 

Preliminary  isotherms  of  ethylene.  C.  A. 
Crommelin  and  H.  G.  Watts  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1927,  30,  1059 — 1061). — 
Isotherms  for  ethylene  have  been  determined  at  20*18°, 
10T7°,  0-10°,  and  —1*36°.  The  observations  have 
been  represented  by  0 lines’  empirical  equation  of 
state  and  values  for  the  first  three  coefficients,  Aa,  Bj} 
and,  C a ,  calculated,  succeeding  coefficients  being 
neglected.  The  results  are  in  good  agreement  with 
Amagat’s  values,  but  differ  from  those  of  Masson  and 
Holley  (A,  1923,  ii,  462).  M.  S.  Burr, 

Accurate  measurements  of  the  specific  heat 
of  solid  substances  between  0°  and  1625°.  II. 
Specific  heat  of  platinum  and  tungsten.  F.  M. 
Jaeger  and  E.  Rosenbohm (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1927,  30,  1069— 1088).— By  a  method 
previously  described  (this  voh,  469),  the  specific  heats 
of  platinum  between  0°  and  1625°  and  of  tungsten 
between  0°  and  1300°  have  been  determined.  In  the 
case  of  tungsten  a  correction  had  to  be  applied  at  the 
higher  temperatures  for  the  oxides  formed.  The 
values  of  the  atomic  heat  of  platinum  at  constant 
volume,  calculated  from  those  at  constant  pressure, 
increase  practically  linearly  with  temperature,  al¬ 
though  they  have  already  reached  a  value  3 jB  below 
0°.  Similar  results  are  obtained  in  the  case  of 
tungsten,  the  value  CV^SR  being  reached  at  about 
400°.  The  results  cannot  be  explained  by  any  heat 
of  transformation,  since  no  allotropie  modification  is 
obtained  in  either  case.  The  results  seem  to  throw 
doubt  on  the  theories  postulating  the  existence  of  a 
limiting  value  of  SR  for  the  atomic  heat  at  constant 
volume,  and  they  are  not  explained  by  any  extension 
of  these  theories.  M.  S.  Burr. 

Relation  between  specific  heat  and  tem¬ 
perature.  A.  Dehizot  (Bull.  Soe.  Amis  Sci. 
Poznan,  1926,  2,  1—3).— In  the  temperature  range 
where  the  atomic  heat  is  approximately  6,  the  specific 
heat  of  many  elements  is  proportional  to  log  T. 

Chemical  Abstracts. 


Latent  heat  of  fusion  and  vibration  frequency. 
W.  Herz  (Z.  anorg.  Chem.,  1928,  170,  237 — 240). — 
Whilst  among  the  non-metals  the  value  of  the  quotient 
of  the  latent  heat  of  fusion  per  g.  by  the  vibration 
frequency  may  lie  between  1  x  lfH2  and  1  x  10~u, 
the  range  of  variation  shown  by  the  metals,  with  the 
exception  of  mercury,  aluminium,  and  beryllium ,  which 
are  abnormal,  is  only  about  3*5 — 7*5  X  10~12.  The 
values  for  many  salts  also  lie  within  this  latter  range, 
but  calcium  chloride  and  alkali  metal  salts  give  figures 
about  twice  as  great.  R.  Cut  hill. 

Evaporation  of  rhombic  sulphur.  G.  Aminoff 
(Z.  Krisfc.,  1927,  65,  632—635;  Chem.  ZentrM  1928,  i, 
3). — Sulphur  spheres  were  evaporated  at  100°,  and  the 
surfaces  formed  were  measured  goniometrieally. 
Plane  evaporation  surfaces  are  formed,  corresponding 
with  the  principal  crystal  faces.  A.  A.  Eldridge. 

Simplified  formulae  for  specific  heats  of  gases 
and  solids,  especially  of  explosion  products. 

N.  Yam ag a  (Proc,  Imp.  Acad.  Tokyo,  1928,  4,  102 — 
105). — Using  EuckeiTs  formula  for  the  specific  heat  of 
gases  in  a  simplified  form,  Cv—nR  4-9719(0 /T)f  the 
values  of  n,  m,  and  0  have  been  deduced  for  the 
gaseous  products  of  explosions  at  temperatures  of 
3000 — 4000°.  The  rotational  specific  heat  of  mon¬ 
atomic  gases  is  taken  as  0,  for  polyatomic  gases  the 
atoms  of  which  are  arranged  linearly  R,  and  for  other 
gases  | R}  which  determines  n.  0  is  chosen  to  accord 
with  observed  specific  heats.  The  specific  heats  of 
solids  produced  in  explosions  are  deduced  from  the 
Nernst-Lindemann  equation.  C.  J.  Smithells. 

Two  different  liquid  states  of  helium.  W.  Eh 
Keesom  and  M.  Wglfke  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1928,  31,  90 — 94). — The  data  for  the 
variation  of  the  various  physical  constants  of  helium 
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with  temperature  seem  to  suggest  that  helium  can 
form  two  different  liquid  phases.  From  the  specific 
heat  data  of  Dana  and  Qnnes  (A.,  1927,  101),  a  heat 
of  transformation  of  helium  I  to  helium  II  of  0T3 
g.-cal./g.  may  be  deduced.  The  heating  and  cooling 
curves  of  liquid  helium  have  been  studied,  and  these 
show  a  slight  halt  at  2*3°  Abs.  at  a  pressure  of  38  mm. 
No  change  in  the  appearance  of  liquid  helium  at  this 
temperature  was  observed.  Liquid  helium  II  is 
stable  at  the  lower  temperature  and  has  a  lower 
density,  a  greater  heat  of  vaporisation,  and  a  smaller 
surface  tension  than  liquid  helium  I.  A  triple  point 
such  as  liquid  I-liquid  ID  vapour  has,  previously, 
been  observed  only  with  more  complex  substances 
which  have  a  mesomorphic  phase.  M.  S.  Burr. 

Specific  beat  of  carbon  dioxide.  Correction. 
W.  H.  MhCrea  (Proc.  Gamin  Phil.  Soe.,  1928,  24, 
290).— The  suggestion  embodied  in  an  equation  of 
a  previous  paper  (cf.  A.,  1927,  1122)  that  the  molecule 
of  carbon  dioxide  might  exist  in  two  forms  is  now 
shown,  to  be  untenable.  C,  J.  Smithells. 

Measurement  of  the  kinetic  beat  effect  in  air, 
hydrogen,  and  argon.  K.  Rucker  (Ann.  Physik, 
1928,  [iv],  85,  831 — 865). — In  the  Gaede  molecular 
pump  an  oriented  motion  is  superimposed  on  the 
random  motions  of  the  molecules.  Besides  causing 
a  high  vacuum,  the  oriented  motion  causes  a  kinetic 
heat  effect  (Gaede  effect).  Accurate  measurements 
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have  now  been  obtained  for  the  Gaede  effect  in  air, 
hydrogen,  and  argon  and  the  data  have  been  inter¬ 
preted  theoretically  (cL  Weber,  Z.  Physik,  1024,  24, 
267).  R.  A.  Morton. 

Liquid  state,  W.  Here  (Z.  anorg.  Chem.,  1928, 
170,  233 — 236). — For  many  liquids,  both  associated 
and  n  on -associated,  the  values  of  zjyls  and  Z  jB1 3, 
where  z  is  the  number  of  molecules  per  c.e.,  y  the 
surface  tension,  and  B  the  internal  pressure,  vary 
very  little  with  change  in  temperature. 

R.  Cu THILL, 

Fundamental  pressure-coefficient  of  helium. 
W.  H,  Keesom  and  (Miss)  van  der  Horst  (Proc. 
K.  Akad.  Wetensch,  Amsterdam ,  1927,  30,  970— 
979). — The  pressure  coefficient  of  helium  between  0° 
and  100°  has  been  determined  in  two  different  gas 
thermometers  of  volume  108  c.e.  and  355  c.e,,  respect¬ 
ively.  The  mean  value,  when  alt  corrections  are 
made,  is  0*0030611,  with  a  maximum  possible  uncer¬ 
tainty  of  2  x  10~7.  This  is  in  close  agreement  with 
the  value  deduced  by  Gath  and  Onnes  (Arch.  Neer- 
lanch,  1922,  [hi],  A,  6,  1)  from  the  difference  of  the 
fundamental  pressure  coefficients  for  the  international 
helium  and  hydrogen  thermometers.  M,  S.  Burr. 

Vapour  tensions  of  liquid  ethylene.  C.  A. 
Crommelin  and  H.  G.  Watts  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1927,  30,  1057 — 1058). — 
Determinations  of  the  vapour  pressure  of  liquid 
ethylene  have  been  made  between  7*90°  and  —69*27°, 
The  error  of  the  measurements  is  about  0*025%. 

M.  S.  Burr, 

Salt-like  hydrides.  HI.  M.  Prosktjrnin  and 
J,  Kasarnov.ski  (Z.  anorg.  Chem.,  1928,  170,  301— 
310;  cf.  A.,  1927,  718;  this  voL,  595). — Densities  of 
hydrides  of  the  alkali  metals  have  been  determined 
as  follows:  sodium,  1  *38 ±0*04;  potassium,  1*47; 
rubidium ,  2 -60 ±0*07  ;  caesium,  3*42 ±0T.  From 
these  figures  it  appears  that  combination  with 
hydrogen  is  accompanied  by  a  contraction  of  the 
metal  lattice  by  an  amount  which  increases  with 
increase  in  the  atomic  volume  of  the  metal ;  this 
effect  is  even  more  pronounced  than  with  the  hydrides 
of  the  alkaline-earth  metals.  The  molecular  volumes 
of  both  groups  of  hydrides  approximate  to  those  of 
the  corresponding  fluorides,  and  the  lattices  may 
consequently  be  assumed  to  be  of  the  rock-salt  type. 
On  this  basis,  the  radius  of  the  W  ion  is  calculated  to 
be  1*45  A.  *  R-  Cuthill. 

Physical  properties  of  acetic  anhydride  and 
related  substances  and  their  constitutional 
significance,  D.  C.  Jones  (J.C.S.,  1928,  1 193 — 
1200). — The  mol.  wt,  of  acetic  anhydride  in  benzene 
and  cyclohexane  lias  been  determined  eryoseopieally. 
In  the  latter  solvent  the  ratio  M (f on nd ) jM (calc . ) 
varied  from  TOO  at  a  concentration  of  0*355  g,/]00  g, 
of  solvent,  to  1*54  at  2*947  g.  %.  At  a  concentration  of 
5*33  g,  %  the  invariant  point,  2*269°,  is  reached  where 
solid  cyclohexane  is  in  equilibrium  with  two  liquid 
phases.  In  benzene,  the  mob  wt.  is  normal  up  to  a 
concentration  of  3*8%  with  a  slight  tendency  to 
increase  at  higher  concentrations.  The  values  for 
the  association  factor  ”  in  the  case  of  aniline  and 
acetic  anhydride  dissolved  in  cyclohexane  are  very 
similar  in  solutions  of  about  the  same  concentrations. 


On  the  assumption  that  the  mol.  wt.  of  acetic  acid  is 
120,  the  values  for  the  acid  are  much  smaller  than 
those  for  the  anhydride  in  corresponding  solutions. 
The  determinations  of  the  temperature  coefficients 
of  molecular  cohesion  and  mol.  surface  energy  by 
Walden  and  Swiime  (A.,  1913,  ii,  299)  for  acetic  acid, 
acetic  anhydride,  aniline,  etc.  confirm  the  conclusion 
reached  from  the  f.-p.  determinations,  that  acetic 
anhydride  and  aniline  behave  as  “  normal  ”  liquids, 
whereas  the  acid  gives  about  half  the  calculated 
values. 

Values  for  the  parachors  of  acetic,  propionic, 
n-butyric,  and  n- valeric  acids  are  calculated  and 
compared  with  those  observed.  Acetic  anhydride 
gives  a  mol.  volume  value  which  might  be  expected 
if  it  were  a  ketonic  ester,  A  study  of  the  effect  of 
groups  containing  oxygen  on  the  solubility  in  water 
of  aliphatic  compounds  containing  four  atoms  of 
carbon  might  lead  to  the  view  that  acetic  anhydride' 
contains  a  carbonyl  and  an  ester  group.  It  is  con¬ 
cluded  that  there  must  be  a  marked  conjugation 
between  the  three  atoms  of  oxygen  in  the  molecule 
of  acetic  anhydride  which  does  not  behave  as  if  a 
free  carbonyl  group  were  present.  The  paraelior 
is  known  to  be  insensitive  to  structural  changes  which 
produce  large  effects  on  properties  such  as  solubility 
or  chemical  reactivity.  H.  Ingleson. 

Molecular  and  atomic  volumes,  XVIII. 
Volume  of  ammonia  in  crystalline  ammonium 
salts,  W.  Biltz  and  G.  Balz  (Z.  anorg.  Chem.. 
1928,  170.  327 — 34.1  ;  cf.  this  voL,  572). — By  a  com¬ 
parison  of  the  molecular  volumes  of  ammonium 
salts  of  inorganic  acids  with  those  of  the  corresponding 
isomorphous  salts  of  the  alkali  metals,  the  volume  of 
the  ammonia  molecule  in  these  compounds  is  found 
to  be  about  20,  and  is  thus  equal  to  the  zero  volume. 
In  the  salts  of  several  organic  acids,  also,  the  volume 
is  20,  but  in  the  salts  of  the  higher  fatty  acids  the 
volume  may  be  about  28,  With  dibasic  acids,  the 
first  molecule  of  ammonia  taken  up  retains  its  zero 
volume,  but  in  the  ease  of  the  lower  aliphatic  dibasic 
acids  the  second  molecule  undergoes  a  contraction. 

R.  Cuthill. 

Density  of  sodium  aside,  E.  Moles  (Anal,  Fis, 
Quim.,  1928,  26, 133 — 135), — A  correction  and  redeter¬ 
mination.  Pure  sodium  azide  has  df  1  *8473 ±0*0004. 

R.  K.  Callow. 

Internal  pressure  and  thermal  vibrations  of 
solid  substances.  E,  N.  Gapon  (J.  Russ.  Phys. 
Chem.  Soc.,  1927,  59,  933 — 949 ) . — The  internal  pres¬ 
sure  of  elements,  binary  compounds,  salts,  and 
complex  compounds  is  discussed.  Two  formulae 
for  the  internal  pressure  of  solid  substances  are 
derived  and  applied  to  the  calculation  of  the  internal 
pressures  of  copper,  cadmium,  lead,  magnesium, 
aluminium,  thallium,  gold,  and  carbon.  The  .results 
are  in  fairly  good  agreement  with  those  calculated 
bv  the  formulae  of  Traube  and  Richardson.  The 
relationship  between  internal  pressure  and  coefficients 
of  expansion  and  compression  of  elements  and  binary 
compounds  is  obtained  and  it  is  shown  that  the  latter 
can  be  evaluated  if  the  internal  pressure  is  known. 
From  considerations  of  internal  pressure  and  associ¬ 
ation  in  the  solid  state  an  expression  is  derived  by 


098 


BRITISH  CHEMICAL  ABSTRACTS. — A, 


which  the  association  can  be  calculated  and  by  the 
application  of  which  it  is  shown  that  the  alkali 
metals  are  associated  in  the  solid  state.  Six  formulae 
for  the  vibration  of  elements  are  deduced  and  verified. 

A*  Ra TCLIF FB. 

Free-spaee  numbers.  II.  W.  Herz  (Z.  anorg. 
Chem.,  1928.  171,  14—17;  cf.  A,  1925,  ii,  185),— 
For  a.  number  of  liquids  the  ratio  of  the  excess  of  the 
critical  volume  over  the  zero  volume  to  the  product 
of  the  critical  volume  by  the  free-space  number  at  the 
critical  temperature  has  a  value  of  about  0*87 ;  the 
value  rises  slowly  on  ascending  a  homologous  series. 
It  thus  appears  that  even  at  0°  Ahs.  there  are  spaces 
between  the  molecules.  R.  Cothill. 

Vapour  pressures  of  pure  substances,  and  of 
binary  mixtures.  Vapour  pressures  of  mercury 
and  graphite.  J.  J.  van*  Laar  (Z.  anorg.  Chem., 
1928,  171,  42 — 60). — By  applying  the  method  of 
thermodynamic  potential  to  the  equilibrium  between 
a  liquid  and  its  vapour,  there  are  derived  the  equations 
L-^a^jv^-RT  and  log  LIRT-—  log  oq/tq2,  where 
L  is  the  total  molecular  heat  of  evaporation.  at  is  one 
of  the  constants  in  van  der  Waal  A  equation  for  the 
liquid,  the  molecular  volume  of  the  liquid,  T  the 
temperature,  R  the  gas  constant,  and  p  the  vapour 
pressure.  By  combining  these  relations  there  results 
the  equation  log  p—  —  %/%KF+  log  (a0jv02)—ctQTy 
where  a-0,  %  and  are  the  values,  extrapolated  to 
T=0,  of  a19  tq,  and  the  coefficient  of  expansion, 
respectively ;  if  b  in  the  equation  of  state  is  a  function 
of  v,  the  term  log  (a Qlv02)  becomes  more  complex.  This 
equation  is  in  satisfactory  agreement  with  the  experi¬ 
mental  figures  for  p  for  mercury  from  —40°  to  1480°, 
the  critical  temperature ;  the  value  4-60  is  deduced 
for  the  critical  density  and  1150  atm.  for  the  critical 
pressure.  Applying  the  above  equations  to  graphite 
(cf.  A,,  1921,  ii,  1.7),  it  appears  that  the  b.  p.  is  about 
5300°  Abs.,  the  critical  temperature  about  8000° 
Abs.,  and  the  critical  pressure  about  1500  atm. 
Starting  from  the  relation  previously  developed  for 
the  molar  potentials  of  the  components  of  a  binary 
liquid  mixture  (A.,  1925,  ii,  860)  an  expression  is 
derived  for  the  vapour  pressure  of  such  a  mixture. 
This  is  capable  of  accounting  for  Weissenberger’s 
experimental  data  (cf.  A.,  1926,  465)  without  the 
assumption  of  compound  formation;  such  deviations 
as  occur  seem  to  be  attributable  to  association. 

R,  ClJTHILL. 

Fundamental  state  of  the  helium  atom.  E.  A. 
Hylleraas  (Z.  Physik,  1928,  48,  469 — 494)  .~ 
Mathematical.  J.  W.  Smith. 

Compressibility  isotherms  of  hydrogen, 
nitrogen,  and  a  3  :  1  mixture  of  these  gases  at 
temperatures  between  0°  and  400°  and  at 
pressures  to  1000  atm,  E.  P.  Bartlett,  H.  L. 
Cupples,  and  T.  H,  Tremearne  (J.  Amer.  Cheni. 
Soc.,  1928,  50,  1275 — 1 288) . — Compressibility  data 
for  the  above  gases  are  recorded.  The  additive 
volume  rule  holds  fairly  well  at  300°,  but  not  below, 
and  the  additive  pressure  rule  holds  within  2%  if  it 
is  defined  as  follows  :  at  constant  temperature  the 
pressure  exerted  by  one  constituent  of  a  gaseous 
mixture  equals  the  “product  of  its  mol.  fraction  and 
the  pressure  it  would  exert  as  a  pure  gas  at  a  molecular 


concentration  equal  to  the  molecular  concentration, 
of  the  mixture.  Practical  applications  of  the  data 
recorded  are  given.  S.  K.  Tweedy. 

Changes  in  refractive  index  and  density  in 
binary  mixtures.  L.  Oounsow  (Arch.  Sci.  phys. 
nat.,  1928,  [v],  10,  136— 141).— A  theoretical  dednm 
tion  is  given  of  Pulfrich’s  law  (Z.  physikal.  Chem,, 
1889, 561 )  according  to  which  the  variations  of  density 
and  refractive  index  are  always  in  the  same  direction. 
The  proof  is  more  rigid  than  that  of  de  Lattre  (A., 

1927,  616)  and  leads  to  the  same  expression, 

(dZ>/D)/(d»/»)=6»a/(»*-  l)(*a+2),  where  dl)  and 
dn  are,  respectively,  the  variations  in  density  and 
refraction.  The  right-hand  side  of  this  expression  is 
always  positive.  W.  A.  Richardson. 

Viscosity  isotherms  of  binary  mixtures.  6* 
Tammann  and  M,  E.  Pillsbury  (Z.  anorg.  Chem., 
1928, 172,  243 — 255).— The  four  main  types  of  binary 
viscosity  isotherms  are  discussed,  and  new  data  are 
recorded  for  the  viscosity  of  methyl  alcohol-water 
mixtures  at  temperatures  between  0°  and  30°.  The 
curves  exhibit  the  normal  maximum  at  about  41% 
of  methyl  alcohol,  and  by  cooling  this  mixture  to 
about  —50°  to  —60°  crystals  of  ice  separate;  no 
separation  of  a  crystalline  hydrate  of  methyl  alcohol 
is  observed.  From  the  corresponding  maximum- 
viscosity  mixtures  of  acetic  acid  and  water  and  of 
propionic  acid  and  water,  crystals  of  the  single  com¬ 
ponents  separate  on  cooling,  whereas  ethyl  alcohol- 
water  mixtures  containing  from  34  to  43%  alcohol 
yield  transparent  crystals  of  a  tetrahydrate. 

H,  F.  Gillbe. 

“Volume  adjustment  ”  in  solutions.  F. 
Wratschko  (Pharm.  Presse,  1927,  32,  355—358, 
399—402;  Chem.  Zen  tv,  1928,  i,  292—293).— 
Tannin  (15%)  in  aqueous  solution  has  d  1*4373,  in 
alcohol  (30%)  1-3717,  (60%)  1-3611,  (90%)  1*3260. 
Differences  in  density  for  solids  and  their  solutions 
are  also  recorded.  A.  A.  Eldridge. 

Diffusion  of  zinc  in  copper  and  in  copper-zinc 
mixed  crystals  at  350°.  Diffusion  in  the  solid 
state.  W.  Kohler  (Zentr.  Hiitten-  u.  Walzwerke, 

1928,  31,  650—657;  Chem.  Zentr.,  1928,  i,  467). — 

Mean  diffusion  coefficients  are  ;  copper-zinc.  0  000033 
em.2/day ;  a-brass-zinc,  0-000039  cm.2/day ;  (1-brass- 
zinc,  variable.  A,  A.  Eldridge. 

Hardness  of  alloys.  A.  Mallock  (Nature,  1928, 
121,  827). — Curves  correlating  the  hardness  with  the 
composition  of  alloys  of  lead  with  antimony,  tin, 
and  bismuth  are  recorded.  A.  A.  Eldridge. 

Age -hardening  of  silver-aluminium  alloys 
rich  in  aluminium.  M.  Hansen  (Naturwiss., 
1928,  16,  417— 419).— The  hardening  at  100°,  150°, 
175°  and  the  influence  of  time  has  been  examined  for 
12  quenched  alloys  of  aluminium  containing  0*5 — 
12%  of  silver.  An  alloy  with  6%  of  silver  shows  the 
greatest  percentage  increase  in  hardness,  whilst  the 
most  favourable  temperature  is  about  150°. 

R.  A.  Morton. 

Reflective  powers  of  some  eutectic  alloys  in 
relation  to  their  micro-structures .  €4.  Ando 

(Mem.  Coll.  Sci.  Kyoto,  1928,  A,  11,  43—84 ;  cf. 
Chikashige  and  others,  A.,  1926,  896).— The  reflective 
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powers  of  the  binary  alloys  silver-copper,  copper- 
cadmium,  cadmium-tin,  cadmium-bismuth ,  bismuth- 
tin  have  been  investigated  in  their  dependence  on 
wave-length  and  composition.  The  reflective  power 
is  usually  minimal  at  the  eutectic  point.  When,  how¬ 
ever,  the  reflective  powers  of  the  two  components 
differ  considerably,  the  minimum  tends  to  deviate 
towards  the  side  of  the  weaker  component. 

J.  S.  Carter. 

Significance  of  the  crystal  regions  oc,  a+p,  fi 
in  the  system  coppei^zinc  in  the  hot-working  of 
alloys.  W.  Mayer  (Metallborse,  1927,  17,  2357™ 
2358,  2469—2470,  2525—2527;  Chem.  Zentr.,  1928, 
i,  401 — 402). — All  copper-zinc  alloys  of  the  regions 
a,  a-f-p,  P  can  readily  be  worked  hot,  except  M  66 
(66%  Cu).  The  grain  size  is  also  of  decisive  signific¬ 
ance.  Copper-aluminium  alloys  arc  also  considered. 

A.  A.  Eldridge. 

Interatomic  forces  in  metals  and  alloys.  It.  F. 
Mehl  (Amer.  Inst.  Min.  Met.  Eng.,  Tech.  Pub.,  1928, 
Mo.  57,  16  pp.). — For  elements  of  nearly  equal  atomic 
number  the  compressibilities  vary  inversely  with  the 
interatomic  forces  ;  the  compressibility  is  independent 
of  deformation  and  grain  size.  Data  on  the  com¬ 
pressibility  of  alloys  are  tabulated  and  discussed. 
The  theory  that  martensite  consists  largely  of  ferrite 
and  finely- divided  cementite  is  supported.  The  rela¬ 
tion  between  the  hardness,  compressibility,  and  zinc 
content  of  brasses  was  studied.  The  atomic  volume 
of  an  element  in  alloys  is  not  constant.  The  electron 
distribution  around  the  atom  periphery  produces 
some  slip  resistance.  Chemical  Abstracts. 

Manganese-copper  alloys,  and  the  improve¬ 
ment  of  their  physical  properties.  F.  Hrusler 
[with  E.  Dqnnges]  (Z.  anorg.  Chem.,  1928,  171, 
146 — 162). — The  alloy  of  copper  containing  9 — 10% 
of  aluminium  and  14%  of  manganese  (B.,  1923,  405) 
is  too  hard  to  be  of  much  practical  value,  even  when 
in  the  soft  state.  A  much  more  useful  product  is 
obtained,  however,  if  the  amount  of  manganese  is 
reduced  to  4—5%,  the  tensile  strength  after  rolling 
then  being  74  kg./sq,  ram.,  and  the  extension  15%  ; 
this  allojr  can  also  be  hardened.  Alloys  of  manganese 
and  copper  only,  or  alloys  of  copper  containing  5— 
15%  of  manganese  and  only  4—5%  of  aluminium, 
contain  between  26s  and  660°  only  the  characteristic 
a -crystals,  and  therefore  cannot  be  improved.  Alloys 
of  copper  with  more  than  about  2%  of  manganese 
and  more  than  1%  of  silicon  may  be  improved 
(iC  Isima  bronzes  ?}) ;  these  may  be  hardened  immedi¬ 
ately  after  being  sand- cast  without  being  first  re¬ 
heated,  and  are  never  ferromagnetic.  The  changes . 
in  hardness,  electrical  conductivity,  and  volume  of 
specimens  of  these  bronzes  and  also  of  alloys  of 
manganese,  aluminium,  and  copper  on  ageing  have 
been  followed.  R.  Cu  thill. 

Analysis  by  means  of  X-rays  and  crystal 
structure  of  alloys.  Constitution  of  cadmium- 
magnesium  alloys.  G.  Natta  (Annali Cliim.  AppL, 
1928,  18,  135— 188).— A  summary  is  given  of  the 
work  done  so  far  on  the  X-ray  investigation  of 
metallic  alloys.  By  means  of  the  powder  method, 
tempered  alloys  of  cadmium  and  magnesium  have  been 
investigated,  as  well  as  alloys  which  have  been  heated 


and  also  those  spontaneously  transformed  by  long 
keeping  at  the  ordinary  temperature.  In  the  tem¬ 
pered  allo}rs  there  are  two  types  of  solid  solution, 
viz.,  those  of  cadmium  in  magnesium  and  of  magnes¬ 
ium  in  cadmium.  In  alloys  which  have  been  cooled 
rapidly  the  two  types  exist  together  for  a  very  large 
range  of  composition,  and  in  the  50%  alloy  the 
intensities  of  the  lines  of  the  two  lattices  are  approx¬ 
imately  equal.  With  the  introduction  of  magnesium 
the  cadmium  lattice  is  deformed  without  following 
Vegard’s  law,  the  length  of  the  unit  cell  increasing 
from  2 ’98  to  3  01  A.  as  the  magnesium  varies  from 
0  to  40  at.-%,  the  axial  ratio  decreasing  at  the  same 
time  from  1*89  to  TS75.  Similarly,  the  magnesium 
lattice  is  deformed  by  the  introduction  of  cadmium 
atoms,  the  length  of  the  unit  cell  decreasing  from 
3-22  to  3*155  A.  for  15  at.-%  of  cadmium. 

By  means  of  the  Lauc  method,  alloys  containing 
not  more  than  50%  of  cadmium  have  been  examined. 
Up  to  almost  30  at.-%  of  cadmium  the  alloys  are 
ideal  solid  solutions ;  beyond  this  composition  the 
alloys  consist  of  solid  solutions  having  regular  dis¬ 
tributions  of  the  atoms  and  very  large  elementary 
cells  with  dimensions  which  arc  multiples  of  those  of  the 
magnesium  lattice.  The  solid  solutions  of  magnesium 
in  the  cadmium  lattice  containing  a  large  percentage  of 
magnesium  also  show  lines  which  are  not  always  in 
agreement  with  those  of  pure  cadmium,  indicating  a 
regular  arrangement  of  the  magnesium  atoms.  The 
compound  CdMg  does  not  exist  except  as  a  solid 
solution  in  the  magnesium  lattice  with  the  cadmium 
atoms  arranged  regularly.  O.  J.  Walker. 

Miscibility  relations  of  acetic  anhydride*  D.  C. 
Jones  and  H.  F.  Betts  (J.C.S.,  1928,  1177 — 1192). — 
The  mutual  solubility  of  mixtures  of  acetic  anhydride 
with  carbon  disulphide,  cyclohexane,  and  a  saturated 
petroleum  fraction,  decane,  respectively,  has  been 
studied.  The  mean-concentration  curves  were  also 
determined  by  an  independent  method.  For  the 
cyclohexane  and  petroleum  mixtures  the  mean  curves 
are  linear,  but  for  the  carbon  disulphide  mixtures  the 
mean  diameter  is  slightly  curved,  the  curvature  not 
being  due  to  impurities.  The  three  systems  show 
good  agreement  with  the  theory  of  corresponding 
states  in  the  phase  which  is  rich  in  the  less  polar 
constituent,  but  in  the  other  phase  the  deviations  are 
large  at  lower  reduced  temperatures.  The  effect  of 
moderate  amounts  of  acetic  acid  on  the  critical  solu¬ 
tion  temperature  is  small  in  all  cases,  but  it  is  possible 
to  detect  0*1%  of  acetic  anhydride  in  acetic  acid 
from  critical  solution  data.  The  position  of  acetic 
anhydride  in  the  internal  pressure  series  is  discussed 
in  the  light  of  the  solubility  results.  The  critical 
solution  temperatures  for  the  mixtures  with  carbon 
disulphide,  cyclohexane,  and  petroleum  are,  respect¬ 
ively,  29*83°,  52*45°,  and  85-50°,  and  the  critical  con¬ 
centrations  of  acetic  anhydride  (weight  %)  are, 
respectively,  36*17,  47*33,  and  52*11. 

W.  A.  Richardson. 

Dissolution  velocity  of  oxygen  in  sodium 
hydroxide,  sodium  carbonate,  and  hydro  chloric 
acid  solution.  S.  Miyamoto  (Bull.  Cliern .  Soc. 
Japan,  1928,  3,  98 — 101). — The  velocity  of  dissolution 
of  oxygen  when  air  is  passed  into  sodium  hydroxide, 
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sodium  carbonate,  or  hydrogen  chloride  solution  has 
been  calculated  from  the  oxidation  velocities  of  sodium 
hydroxide  and  stannous  chloride.  H.  F.  GrLLBE. 

Solubility  of  m-nitroaniline  in  water.  J.  H. 
Walton  and  T.  G.  Finzel  (J.  Amer.  Chem.  Soc., 
1928,  50, 1508 — 1510). — Previous  results  (cf.  Carnelley 
and  Thomson,  J.C.3.,  1888,  53,  782;  Sidgwick,  ibid., 
1921,  119,  1013)  were  probably  vitiated  by  the 
presence  of  finely -divided  solid  matter.  The  solu¬ 
bility  increases  from  0*03%  at  0°  to  1*23%  at  83-4°. 
Analysis  of  the  solutions  was  effected  by  the  sodium 
nitrite  and  titanium  chloride  methods. 

H.  E.  F.  Norton. 

Solubility  of  chloropentamminerhodium  di- 
chloride  in  water  and  hydrochloric  acidf  and  that 
of  ammonium  chloropalladate  in  ammonium 
chloride  solution.  S.  F.  Shemtschushni  (Ann. 
inst.  platine,  1927,  5,  364 — 365). — Saturated  (25°) 
aqueous  chloropentamminerhodium  dichloride  con¬ 
tains  0*828%  of  salt ;  when  the  solvent  is  2*61,  4*51, 
or  10*56%  hydrochloric  acid  the  values  are  0*086, 
0*021,  and  0*007%,  respectively.  Saturated  aqueous 
(28*22%)  ammonium  chloride  dissolves  0*26%  of 
ammonium  chloropalladate.  Chemical  Abstracts. 

Influence  of  alkali  nitrates  on  the  solubility  of 
lead  nitrate.  I.  G.  Malquori  (Gazzetfca,  1928, 
58,  203 — 208). — In  order  to  determine  to  what  extent 
hydration  of  ions  and  formation  of  complex  salts 
affect  the  solubility  relations,  the  isotherms  of  the 
systems  LiN03~Pb(N03)2™H20  and  CsN03-Pb(N03)2- 
S20  at  25°  have  been  studied.  The  results  when 
combined  with  the  data  of  Glass  tone  and  Saunders 
(J.O.S.,  1923,  123,  2134)  for  sodium  and  potassium 
nitrates  show  that  the  solubility  of  lead  nitrate 
increases  in  the  order  Li<Na<K<Cs.  The  most 
highly  hydrated  lithium  ion  lowers  the  solubility  of 
the  lead  nitrate  to  the  greatest  extent.  The  tendency 
to  form  complex  nitrates,  which  increases  the  solu¬ 
bility  of  lead  nitrate,  increases  from  lithium  to 
caesium,  so  that  ion  hydration  and  complex  formation 
oppose  one  another  in  their  effect  on  solubility. 

0.  J.  Walker. 

Solubility  of  salts  in  saturated  solutions  of 
other  salts.  I.  I.  Krasikov  and  I.  T.  Ivanov 
(J.  Russ.  Phys.  Chem.  Soc.,  1928,  60,  561—563).— 
Solubility  effects  due  to  the  influence  of  a  common 
ion  are  of  very  frequent  occurrence.  Exceptional 
behaviour  is  shown  by  mercuric  chloride,  which  is  far 
more  soluble  in  chloride  solutions  than  in  pure  water, 
by  chlorides,  which  have  the  same  solubility  in 
mercuric  chloride  solutions  as  in  water,  and  by 
potassium  and  strontium  nitrates,  the  solubilities  of 
which  in  solutions  of  sodium  and  potassium  nitrate, 
respectively,  are  the  same  as  in  water.  In  the 
absence  of  a  common  ion,  a  diminution  in  solubility 
is  frequently  met  with,  but  the  solubility  for  sodium, 
potassium,  and  barium  nitrates  in  mercuric  chloride 
solution  is  the  same  as  in  water.  If  the  saturated 
solution  of  one  salt  lowers  the  solubility  of  another, 
the  saturated  solution  of  the  second  salt  will  similarly 
affect  the  solubility  of  the  first, 

R.  Truszkowski. 

Dissolution  of  metals  in  molten  salts.  W. 

Eitel  and  B.  Lange  (Z.  anorg.  Chem.,  1928,  171, 


168 — 180). — From  observations  on  the  Tyndall  effect 
and  ultramicroscopie  examination  it  appears  that 
solutions  of  lead  in  molten  lead  chloride  are  not  of 
colloidal  but  of  molecular  nature.  A  similar  con¬ 
clusion  is  also  reached  from  a  thermodynamical 
examination  of  surface  tension  data.  It  is  very 
probable  that  dissolution  occurs  owing  to  the  form¬ 
ation  of  compounds  of  the  type  Pb„,PbCl2,  so  that  in 
the  solutions  there  is  very  little  free  lead.  The 
colour  of  the  solutions  is  due  to  the  free  molecules 
of  metal,  as  is  also  the  colour  which  frequently 
appears  when  the  pure  chloride  is  melted.  If  the 
molten  solutions  are  chilled,  the  free  lead  produced 
by  dissociation  of  the  compound  may  separate  in 
particles  of  microscopic  or  ultramicroscopie  dimen¬ 
sions,  R.  CUTHILL. 

Effect  of  electrolytes  on  the  distribution  of 
acetic  acid  between  benzene  and  water.  R. 
Mittra  (J.  Indian  Chem.  Soc.,  1928,  5,  209 — 219). — 
The  influence  of  lithium,  sodium,  potassium,  and 
barium  chlorides,  potassium  nitrate,  sodium  oxalate, 
and  lithium,  sodium,  and  potassium  sulphates  on  the 
partition  of  acetic  acid  between  benzene  and  water 
has  been  investigated.  E.M.F.  measurements  were 
made  to  determine  the  change  in  activity  of  the 
hydrogen  ion  on  the  addition  of  neutral  salts.  From 
the  results  obtained  the  relative  effects  of  the  neutral 
salts  can  be  discussed  only  qualitatively.  All  the 
salts,  except  sodium  oxalate  and  potassium  sulphate, 
cause  an  increase  in  activity,  which  increases  with 
concentration.  The  two  exceptions  produce  a  neg¬ 
ative  effect  at  lower  concentrations.  By  vapour- 
pressure  measurements,  McBain  and  Kam  (J.C.S., 
1919,  115,  1332)  have  shown  that  sodium  sulphate 
also  has  a  negative  effect  on  the  activity  of  the  acetic 
acid  molecule  at  still  lower  concentrations  of  the  acid. 
It  appears,  therefore,  that  the  negative  effect  decreases 
in  the  order,  potassium  sulphate,  sodium  sulphate,  and 
lithium  sulphate.  It  is  probable  that,  at  sufficiently 
low  concentrations  of  the  acid,  the  negative  effect 
may  be  observed  with  all  sulphates  and  is  to  be 
ascribed  to  the  sulphate  ion  only.  The  cations  have 
the  power  to  produce  positive  activation  in  the  order 
Li>Na>K.  The  hydrogen- ion  activity  decreases 
with  increasing  concentration  of  sulphate,  which  is 
contrary  to  the  effect  produced  by  the  other  salts 
examined.  The  formation  of  the  HS04  ion  probably 
plays  a  part.  Potassium  nitrate  has  little  effect  on 
either  the  acetic  acid  molecule  or  the  hydrogen  ion. 
The  activating  effect  of  the  chlorides  on  the  acetic 
acid  molecule  is  again  in  the  order  Li>Na>K. 
Barium  has  much  the  same  effect  as  potassium.  The 
chlorides  also  increase  the  activity  of  the  hydrogen 
ion.  The  activating  effect  of  an  electrolyte  on  the 
acetic  acid  molecule  does  not  necessarily  run  parallel 
with  its  effect  on  the  hydrogen  ion.  It  is  probable 
that  the  so-called  agreement  with  the  Debye  equation 
is  more  or  less  fortuitous,  the  investigations  quoted 
in  support  being  too  limited  in  scope.  Factors 
such  as  the  existence  of  undissociated  molecules  in 
aqueous  solution,  or  the  ion  association  of  Bjerrum 
and  the  hydration  of  ions,  are  not  negligible,  even 
at  concentrations  of  the  order  of  0*01  N. 

M.  S.  Burr. 
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Applicability  of  Chakravarti  and  Dhar’s 
adsorption  equation.  M.  N.  Chakravarti  and 
N.  R.  Dhar  (Kolloid-Z.,  1928,  45,  12 — 21). — The 
authors’  adsorption  equation  is  applicable  to  the 
following  cases  of  adsorption  :  silver  salts  by  silver 
iodide,  acids  and  alkali  by  humic  acid,  a  number  of 
acids  and  the  arsenite  ion  by  ferric  hydroxide,  hydro¬ 
chloric  acid  by  hide  power,  acetic  acid  by  carbon, 
iodine  in  various  solvents  by  wood  charcoal,  salts  of 
various  valencies  by  barium  sulphate  and  by  wood 
charcoal.  Experimental  curves  obtained  by  other 
investigators  in  experiments  on  adsorption  by  barium 
sulphate  and  by  wood  charcoal  are  shown  to  be  in 
agreement  with  the  authors’  adsorption  equation, 
which  is  considered  to  fit  the  experimental  data  better 
than  the  general  adsorption  equation.  The  experi¬ 
ments  with  barium  sulphate  indicate  that  the  adsorbed 
layer  does  not  exceed  one  molecule  in  thickness,  in 
agreement  with  Langmuir’s  theory.  The  equation 
requires  a  maximal  adsorption,  and  this  has  been 
realised  experimentally.  The  results  show  that  the 
values  of  the  adsorption  coefficient,  a,  and  the  con¬ 
stant,  K7  depend  on  the  chemical  nature  of  the 
adsorbent  and  are  independent  of  its  method  of 
preparation  and  age,  whilst  the  maximal  adsorption, 
/l,  decreases  with  age  and  also  varies  with  the  method 
of  preparation.  E.  S.  Hedges. 

Adsorption  of  iodine  by  charcoal  in  some 
mixtures  of  organic  solvents.  J,  Trividic 
(Compt.  rend.,  1928,  186,  1358— 1860).— The  fixation 
of  iodine  by  charcoal  in  the  mixtures  water-alcohol 
(80%),  benzene-toluene  (1  :  1),  chloroform-carbon 
tetrachloride  (1  :  3),  and  toluene-alcohol  (1  :  3)  follows 
Freundlich’s  rule  (cf.  this  vol.,  471).  The  results  are 
not  in  agreement  with  the  conclusions  of  Schilov  and 
Pevsner  (A,,  1926,  238).  J.  Grant. 

Relationship  between  the  velocity  of  adsorp¬ 
tion  of  hydrogen  by  palladium,  iron,  and  nickel, 
and  the  orientation  of  the  crystals.  G.  Tammann 
and  J.  Schneider  (Z.  anorg.  Cliem.,  1928,  172,  43 — 
64). ■ — The  chemical  as  well  as  the  elastic  properties  of 
metals  are  considerably  influenced  by  cold  working. 
The  colour  of  gold-silver  and  gold-copper  alloys  tends 
to  become  more  yellow  as  the  metal  is  rolled,  whilst 
the  dissolution  velocity  of  iron  in  acids  diminishes. 
Further,  the  degree  of  working  to  which  iron,  pallad¬ 
ium,  or  nickel  is  subjected  influences  very  greatly 
the  velocity  with  which  gaseous  and  eleetrolyticallv 
evolved  hydrogen  is  adsorbed,  a  great  variety  of 
effects  being  observed.  Hard  palladium  does  not 
adsorb  hydrogen  at  150°,  whilst  the  eleetrolyticallv 
developed  gas  is  adsorbed  by  the  hard  and  soft  metal 
with  practically  the  same  velocity.  Iron  and  nickel, 
on  the  other  hand,  adsorb  gaseous  hydrogen  at  200* — - 
300°  much  more  rapidly  and  to  a  greater  extent  when 
hard  than  when  soft ;  the  reverse  holds  for  electro¬ 
lytic  hydrogen.  After  a- iron  has  completely  under¬ 
gone  the  y- transformation  it  no  longer  adsorbs 
gaseous  hydrogen  at  300°.  The  velocity  of  adsorp¬ 
tion  of  gaseous  hydrogen  by  palladium  at  150c' 
depends  on  the  crystal  orientation  in  the  surface  of 
the  metal,  being  the  greater  the  larger  the  number 
of  cicositetrahedral  planes  in  the  surface  layer.  The 
number  of  such  planes  decreases  after  heating  to  a 


higher  temperature,  and  the  adsorption  velocity  shows 
a  corresponding  diminution.  The  effect  is  less  marked 
for  the  adsorption  of  electrolytic  hydrogen.  Similar, 
circumstances  influence  the  rate  of  adsorption  on  iron 
and  nickel,  the  velocity  being  greatest  for  the  octa¬ 
hedral  planes.  The  velocity  of  adsorption  by  a 
palladium  sheet  which  contains  dissolved  hydrogen 
is  diminished  by  the  action  of  air  on  the  surface,  but 
is  unaffected  if  the  sheet  is  free  from  hydrogen.  The 
production  of  water  molecules  in  the  lattice  is  probably 
the  cause  of  this  phenomenon.  H.  F.  Gillbb. 

Rate  of  absorption  of  water  by  bakelite.  H.  G. 
Leopold  and  J.  Johnston  (J.  Physical  Cliem.,  1928, 
32,  876 — 878). — When  the  percentage  increase  in 
weight  is  plotted  against  the  quotient  time  of  immer¬ 
sion  in  water/(half- -thickness  of  sheet)2,  a  single  curve 
is  obtained  for  all  the  sheets  of  brown  bakelite 
examined.  The  rate  of  penetration  of  water  into 
this  type  of  bakelite  is  negligible  for  ordinary  atmo¬ 
spheric  conditions.  Yellow  bakelite  gained  in  weight 
for  two  days  when  immersed  in  water  and  then 
steadily  lost  weight,  yielding  phenol  to  the  vrater  in 
which  it  -was  immersed.  L.  S.  Theobald. 

Adsorption  phenomena  in  solutions,  XII. 
Blectroendosmosis.  (Frau)  L.  Orlova  (Z. 
physikal.  Chem.,  1928,  134,  345 — 352 ;  cf.  Schilov 
and  Tschmutov,  this  vol,,  581). — Further  experi¬ 
mental  support  is  given  for  the  view  suggested  by 
Kruyt  (A.,  1918,  ii,  289)  that  charged  surfaces  in 
contact  -with  dilute  electrolyte  solutions  first  adsorb 
the  ions  of  like  charge  and  thereby  increase  their 
charge.  The  effect  of  increasing  concentrations  of 
acids,  alkalis,  and  salts  on  electroendosmosis  through 
negative  kaolin  diaphragms  and  positive  alumina 
diaphragms  has  been  investigated.  The  curves  repre¬ 
senting  this  effect  for  the  negative  diaphragms  show 
a  more  or  less  distinct  maximum,  whilst  for  the  posi¬ 
tive  diaphragms  the  curves  show  a  minimum  in  several 
cases.  The  charge  of  the  positive  surface  is  more 
easily  reversed  in  sign,  and  it  is  therefore  more 
unstable.  The  characteristic  shape  of  the  curves  can 
in  general  be  explained  by  supposing  that  two.  types 
of  adsorption  are  superimposed  on  one  another,  viz., 
a  primary  adsorption  of  ions,  which  gives  rise  to  the 
charge  on  the  surface  and  increases  it,  and  a  secondary 
adsorption  of  the  oppositely  charged  ions,  which 
manifests  itself  as  molecular  adsorption  and  decreases 
the  primary  charge  on  the  surface.  0.  J.  Walker. 

Behaviour  of  magnesium  hydroxide  towards 
aqyieous  mercuric  chloride  solutions  and  salts 
of  tervalent  arsenic.  M.  Rakusin  and  E.  Izkin 
(Trans.  Sci.  Chem.-Pharm.  Inst.,  1926,  16,  109 — 
114 ;  Chem.  Zentr.,  1928,  i,  93).— Magnesium  hydr¬ 
oxide  readily  adsorbs  mercuric  chloride  and  Fowler’s 
(arsenite)  solution,  and  is  thus  an  antidote;  sodium 
eacodylate  is  not  adsorbed.  Aluminium  hydroxide 
adsorbs  Fowler’s  solution  but  not  sodium  eacodylate. 

A.  A.  Eldridge. 

Action  of  caffeine  on  the  water  absorption  of 
colloids.  J.  Szrlogzey  (Magyar  Orvosi  Arch., 
1927,  28,  626 — 638 ) . — Caffeine  louvers  the  temperature 
at  which  gelatin  passes  from  the  gel  to  the  sol  con¬ 
dition,  increasing  the  quantity  of  free  water  and 
decreasing  that  of  imbibed  water.  The  decrease  of 
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water  absorption  is  not  directly  proportional  to  the 
concentration  of  caffeine ;  -  it  depends  on  the  pa,  but 
not  on  the  concentration.  Chemical  Abstracts. 

Active  silicic  acids  (silica  gel).  E.  Berl  and 
H.  Burkhardt  (Z.  anorg.  Chem.,  1928,  171,  102— 
125).— The  properties  of  several  silica  gel  prepar¬ 
ations  have  been  examined.  Although  considerable 
differences  were  shown  by  the  various  specimens  in 
respect  of  the  heat  of  wetting  by  water  and  by 
benzene,  the  adsorption  curves  for  crystal- violet  dis¬ 
solved  in  tetralin  33  were  nearly  all  very  closely 
similar  (cf.  A.,  1925,  ii,  507 ;  Mecklenburg,  ibid,, 
530).  From  the  adsorption  isotherms  for  water 
vapour,  it  appears  that  the  water  content  of  the  gels, 
as  well  as  the  size  of  their  pores,  plays  an  important 
part  in  their  activity.  By  mixing  solutions  of  sodium 
silicate  and  aniline  hydrochloride,  gels  have  been 
obtained  which,  in  respect  of  the  adsorption  of  water 
vapour,  were  much  more  active  than  the  other  pre¬ 
parations,  which  included  a  commercial  product 
prepared  by  Patrick's  method  (B.,  1919,  363).  To 
obtain  the  best  results,  the  reactants  should  be  at 
considerable  dilutions,  excess  of  hydrochloric  acid 
must  be  avoided,  and  the  gel  should  not  be  washed 
until  24  hrs.  after  precipitation  is  begun.  Contrary 
to  the  statements  contained  in  B.P.  205,081  (B., 
1925,  169),  the  activity  of  silica  gels  is  diminished  by 
subjecting  them  to  high  pressure.  R.  Cu thill. 

Effect  of  addition  of  small  amounts  of  metals 
of  alkalis  and  alkaline  earths  on  the  capillarity 
constant  of  mercury.  F.  Oppenheimer  (Z.  anorg. 
Chem.,  1928,  171,  98 — 101). — The  surface  tension  of 
mercury  is  reduced  by  small  amounts  (0-005— 0-05%) 
of  sodium,  calcium,  or  lithium,  the  depression  increas¬ 
ing  with  increase  in  the  concentration  of  foreign  metal. 
The  surface  tension  of  bromoform,  on  the  other  hand, 
is  raised  by  ethyl  diazoacetate.  It  thus  appears  that 
there  is  some  connexion  between  the  surface  tension 
and  the  velocities  of  the  reactions  studied  by  Fraenkel, 
Wengel,  and  Calm  (this  voL,  717).  R.  Cuthill. 

Colloidal  theory  of  surface  tension,  3.  Ray 
(KoUoid-Z.,  1928,  45,  9— 12) —Existing  views  of  the 
nature  of  surface  tension  are  criticised.  A  new  theory 
of  surface  tension,  adopting  the  concepts  of  charged 
particles  in  vogue  in  colloid  chemistry,  is  evolved, 
according  to  which  the  rise  of  liquid  in  a  capillary 
tube  is  due  to  the  electrical  attraction  between  the 
charged  gas  molecules  and  the  charged  liquid  mole¬ 
cules.  Depression  of  the  liquid  in  a  capillary  (as  in 
the  case  of  mercury)  indicates  an  electrical  repulsion 
between  the  particles.  The  theory  is  applied  to  the 
behaviour  of  the  capillary  electrometer. 

E.  S.  Hedges. 

Onimolecular  films.  S.  E.  Sheppard  and  R.  L. 
Keenan  (Nature,  1928,  121,  982). — When  the  thick¬ 
ness  of  the  film  of  an  aqueous  solution  of  a  substance 
on  mercury  is  calculated  by  assuming  that  the 
density  of  the  solute  is  the  same  as  that  of  the  sub¬ 
stance  in  bulk  and  is  plotted  against  the  concentration, 
a  point  is  reached  at  which  the  thickness  becomes 
independent  of  the  concentration.  The  value  for 
cellulose  nitrates  from  acetone  is  3 — -5  A.,  for  stearic 
acid  from  ether  at  25°,  22—24  A.,  for  oleic  acid  1 1*2  A., 
for  elaidic  acid  12*2  A.,  and  for  %-decoic  acid  13*6  A. 


Thus  the  fatty  acids  are  apparently  oriented  in  uni- 
molecular  films,  approaching  closest  packing,  whilst 
the  “  high-molecular  ”  substances  appear  to  have  a 
casual,  porous,  net -like  structure,  or  a  molecular 
dimension  which  cannot  be  the  length  of  the  mole¬ 
cule,  but  may  be  the  thickness  of  a  polymeric  chain 
or  sheet.  The  latter  view  is  preferred.  Proteins 
from  water  give  values  of  the  order  6—7  A. 

A.  A.  Eldridge. 

Surface  layer  of  liquids  and  the  size  of 
molecules.  S.  G.  Mokruschin  (J.  Physical  Chem., 
1928,  32,  879 — 881). — Evidence  supporting  the 

author's  view  concerning  the  structure  of  the  surface 
layers  of  liquids  (A.,  1927,  1128)  and  the  formula  for 
calculating  molecular  diameters  (A.,  1924,  ii,  820)  is 
advanced.  The  density  of  the  surface  layer  should 
be  less  than  that  of  the  liquid  in  bulk. 

L.  S.  Theobald. 

Disinfectant  action.  II.  Relations  of  phenols 
and  amines  to  proteins.  E.  A.  Cooper  and  J. 
Mason  (J.  Physical  Chem.,  1928,  32,  868 — 875;  cf. 
A.,  1927,  203). — Adsorption  effects  predominate  in 
the  aqueous  systems  picric  acid-scrum -albumin, 
salicylsulphonic  acid-gelatin  or  albumin,  cthylamine- 
gelatin,  and  aniline-gelatin,  the  ratio  of  the  acid  or 
amine  taken  up  to  that  remaining  in  solution  decreas¬ 
ing  in  all  cases  when  the  initial  concentration  of  the 
solution  increases.  Hydrazine  hydrate  is  not  absorbed 
by  gelatin  and  hydroxylamine  hydrochloride  shows  a 
maximum  absorption  at  low  concentrations  with 
egg- albumin.  Germicidal  and  inhibitory  power  arc 
not  definitely  related  to  the  solubility  in  or  adsorption 
by  proteins  in  the  colloidal  state,  but  when  the  latter 
are  not  in  the  sol  condition,  bactericidal  action  and 
adsorption  (or  solubility)  run  parallel.  Adsorption 
data  are  given.  L.  S.  Theobald. 

Influence  of  some  colloidal  substances  on  the 
rate  of  absorption  of  carbon  dioxide  by  neutral 
sodium  carbonate  solutions.  P.  Riou  and  L. 
Lortie  (Compt.  rend.,  1928,  186,  1543 — 1546;  cf. 
A.,  1927,  311 ). — Increasing  additions  of  peptone, 
pepsin,  soluble  starch,  or  gelatin  to  solutions  of 
sodium  carbonate  (3*7  x  10™2—  14*8 X  10“8  g.-mol./lOO 
c.c.)  rapidly  decrease  the  rate  of  absorption  of  carbon 
dioxide  at  20°  up  to  a  concentration  of  about  0*125%, 
after  which  there  is  usually  no  change.  The  viscosity 
is  therefore  not  the  only  factor  affecting  the  rate  of 
absorption.  J.  Grant. 

Selective  permeability  of  membranes.  In¬ 
fluence  of  the  mobility  of  the  ions  on  the  polaris¬ 
ation.  (Mlle.)  Choucrottn  (Compt.  rend.,  1928, 186, 
1548 — 1551 ;  cf.  A.,  1927,  931).— If  unequally  con¬ 
centrated  solutions  of  the  same  electrolyte  arc  separ¬ 
ated  by  a  “  charged  ”  membrane  (e.g.,  prepared  from 
an  acid  or  alkaline  solution  of  gelatin)  the  membrane 
shows  appreciable  polarisation  only  when  the  ion 
having  the  same  sign  has  a  mobility  almost  equal  to 
or  greater  than  that  of  the  other  ion  involved.  The 
polarisation  is  measured  by  the  difference  in  the  P,D. 
for  the  liquid  couple  with  and  without  the  membrane. 

J.  Grant. 

Osmosis  of  ternary  liquids.  Experimental. 

I  and  II.  F.  A.  H.  Schreinemakehs  and  B.  C. 
van  B.  Walter  (Proe.  K.  Akad.  Wetenseh.  Amster- 
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dam,  1928,  31,  113—124,  169— 178).— I.  A  system 
of  two  ternary  liquids  in  osmotic  contact  with  one 
another  through  a  membrane  permeable  by  each  of 
the  three  substances,  previously  discussed  theoretically 
(this  vol.,  233),  has  been  investigated  experimentally. 
The  liquids  taken  were  aqueous  solutions  of  sodium 
carbonate  and  sodium  chloride,  respectively,  and  for 
the  membrane  both  parchment  and  pig’s  bladder  were 
used.  The  results  are  tabulated  and  the  direction  of 
real  and  apparent  osmosis  is  indicated. 

II,  The  apparent  osmosis  of  systems  VI — XII, 
made  up  of  Na2S20G+BaS206-f  H20,  is  discussed. 
The  experimental  data  are  given  for  a  collodion  mem¬ 
brane  alone,  a  parchment  membrane,  and  a  collodion 
membrane  with  a  deposit  of  copper  ferrocyanide. 
The  sodium  dithionate  in  these  systems  behaves  in 
the  same  way  as  the  sodium  chloride  in  the  systems 
I — V  previously  examined.  The  change  of  barium 
dithionate  in  the  system  VI  is  the  only  example  of 
an  abnormal  change  of  concentration  in  the  systems 
I— XII.  M.  S.  Burr. 

Equilibria  between  double  sulphates  and. 
aqueous  sulphuric  acid.  I.  C,  Montemartini 
and  L.  Los  an  a  (Notiz.  chim.-ind.,  1927,  2,  551 — 
556;  Chem.  Zexitr.,  1928,  i,  175). — The  curves  which 
represent  the  expansion  of  solutions  of  aluminium 
sulphate,  aluminium  and  sodium  sulphates,  chromium 
and  potassium  sulphates,  and  aluminium  chloride  on 
heating  show  breaks  at  73°,  66°,  77°,  and  63°,  respect¬ 
ively  ;  the  cooling  curves  are  below  the  former,  and 
are  uniform.  For  solutions  of  aluminium  nitrate, 
chromium  nitrate,  ferric  sulphate,  and  ferric  and 
potassium  sulphates  both  sets  of  curves  show  points 
of  inflexion.  The  E.M.F.  of  the  cell  A12(S04)3  (dis¬ 
solved  cold)|Al  or  Pt]Al2(S04)3  (boiled)  readies  zero 
after  1  month.  The  viscosity  of  heated  aluminium 
sulphate  and  potassium  chromium  sulphate  solutions 
is  still  not  constant  after  25  days.  In  the  presence 
of  increasing  quantities  of  sulphuric  acid  the  points 
of  inflexion  of  the  dilatation  curves  are  shifted  towards 
lower  temperatures.  The  solubility  of  aluminium 
sulphate  in  sulphuric  acid  solutions  differs  according 
as  the  solution  is  saturated  at  12*5°  or  is  saturated 
at  100°  and  maintained  at  12*5°  for  4  days. 

A.  A.  Eldridge. 

Physical  properties  of  aqueous  hydroxy- 
benzene  solutions.  L.  E.  Swearingen  (J.  Physical 
Chem.,  1928,  32,  785 — 793). — The  density,  viscosity, 
index  of  refraction,  and  surface  tension  of  aqueous 
solutions  of  phenol,  pyrocatechol,  resorcinol,  quinol, 
and  pyrogallol  have  been  measured  at  25°.  The 
densities  can  be  represented  by  the  equation  D= 
mC+D0i  where  C  is  the  molar  concentration.  The 
value  of  m  is  0-0075,  0*0230,  0*0210,  0-0210,  and 
0*0350  for  the  substances  in  the  above  order.  Except¬ 
ing  surface  tension,  the  number  and  position  of  the 
hydroxyl  groups  have  no  marked  influence  on  the 
physical  property  concerned.  The  lowering  of  the 
surface  tension  diminishes  from  phenol  to  pyrogallol. 

L.  S.  TriROBALD. 

Preparation  of  chloride-free  colloidal  ferric 
oxide  from  ferric  chloride.  C.  H.  Sorum  (J. 
Amer.  Chem.  Soc.,  1928,  50,  1263— 1267).— Stable 
ferric  hydroxide  sols,  free  from  chloride  and  nitrate 


ions,  were  prepared  by  dropping  ferric  chloride  solu¬ 
tion  into  boiling  water  and  dialysing  the  product  for 
some  days  in  water  at  90 — 97°.  Dialysis  for  5  weeks 
failed  to  induce  coagulation.  S.  K.  Tweedy. 

Slow  hydrolysis  of  ferric  chloride.  E,  Hey- 
mann  (Z.  anorg.  Chem.,  1928,  171,  18 — 11). — The 
nature  of  the  changes  which  occur  in  solutions  of 
ferric  chloride  on  keeping  has  been  examined.  With 
a  freshly- prepared  solution,  the  whole  of  the  products 
of  hydrolysis  pass  through  an  ultra-filter,  but  the 
degree  of  dispersity  decreases  with  increasing  age, 
the  proportion  of  the  iron  finally  in  the  colloidal 
state  increasing  with  rise  in  temperature  and  with 
decrease  in  salt  concentration.  That  this  quantity 
may  correspond  with  an  actual  equilibrium  appears 
possible  from  the  fact  that  if  a  chloride  solution  is 
heated  at  80°  for  45  min.,  whereby  the  hydrolysis  is 
almost  completed,  and  then  aged  at  20°  or  37°,  the 
amount  of  colloid  ultimately  approximates  to  that 
corresponding  with  the  final  temperature.  On  the 
other  hand,  there  is  less  chlorine  in  the  colloid  pro¬ 
duced  at  80°  than  in  those  produced  at  the  lower 
temperatures,  and*  the  amount  does  not  change  on 
cooling.  The  increase  in  conductivity  of  the  chloride 
solutions  with  age  runs  parallel  with  the  colloid  content 
except  immediately  after  the  solution  has  been  pre¬ 
pared,  when  the  conductivity  increases  the  more 
rapidly,  as  would  be  expected  in  view  of  the  initial 
high  degree  of  dispersity  of  the  products  of  hydro¬ 
lysis,  The  micelles  themselves  possess  a  measurable 
conductivity,  but  although  with  increasing  age  of 
the  solution  they  increase  in  quantity  their  relative 
contribution  to  the  conductivity  of  the  system 
diminishes.  This  may  be  due  in  part  to  changes  in 
dispersity,  yet  chemical  changes  are  also  involved, 
since  the  amount  of  chlorine  falls  at  the  same  time, 
the  composition  of  the  final  product  of  slow  hydro¬ 
lysis  corresponding,  not  with  a  hydroxide,  but  with 
an  oxychloride.  It  appears  likely  that  the  first 
product  of  hydrolysis  is  an  oxychloride  of  the  type 
FeCl3,JiFe(OH)3,  where  n  is  probably  less  than  9. 
The  molecules  of  this  compound  tend  to  associate, 
i.e.,  coagulate,  and  react  with  water  with  elimination 
of  hydrogen  chloride  and  formation  of  secondary 
oxychlorides  which  increase  in  complexity  until  their 
molecules  attain  colloidal  dimensions.  The  original 
equilibrium  is  consequently  disturbed,  and  more  and 
more  ferric  chloride  is  hydrolysed.  In  this  way,  the 
present  results  receive  a  satisfactory  explanation ; 
they  are  definitely  in  conflict,  however,  with  the 
views  of  Wagner  (A.,  1914,  ii,  349).  R.  Cuthill. 

Ferrous  hydroxide,  E.  Deiss  and  G.  Sohikorr 
(Z.  anorg.  Chem.,  1928,  172,  32 — 42). — Ferrous  hydr¬ 
oxide  sol  cannot  be  prepared  by  direct  dialysis  of 
ferrous  chloride  solution,  as  little  hydrolysis  appears 
to  take  place.  By  passing  gaseous  ammonia  into 
ferrous  chloride  solution  in  complete  absence  of  oxygen 
a  pure  white,  pulverulent  precipitate  is  obtained, 
resembling  in  appearance  calcium  hydroxide.  By 
repeated  centrifugal  separation  and  washing  of  the 
precipitate  with  air-free  water  a  stable  sol  is  obtained 
which  is  colourless  by  reflected  and  red  by  transmitted 
light,  the  concentration  being  about  4  g, /litre.  A 
stable  sol  cannot  be  obtained  by  the  use  of  aqueous 
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ammonia  solution.  The  colloidal  particles  are  posi¬ 
tively  charged,  and  the  coagulating  powers  of  a 
number  of  anions  have  been  determined.  The  brown 
liquid  obtained  by  mixing  ferrous  and  ferric  hydroxide 
solutions  rapidly  changes  to  a  green  colour,  and 
finally  turns  black  with  complete  precipitation  of  the 
colloid.  The  green  substance  probably  results  from 
the  combination  of  one  molecule  of  ferrous  hydroxide 
with  one  of  ferric  hydroxide,  but  attempts  to  isolate 
the  compound  have  been  unsuccessful. 

II.  F.  Gillre. 

Colloidal  barium  sulphate.  W.  A,  Lott  (J. 
Amer.  Pharm.  Assoc.,  1928,  17,  454 — 456). — Three 
methods  for  the  preparation  of  barium  sulphate  in 
the  form  of  a  reversible  colloid  are  described.  The 
following  gives  the  best  preparation  :  CO  g.  of  barium 
hydroxide  are  mixed  with  water  to  a  paste  and  glacial 
acetic  acid  is  added  until  neutral  to  phenolphthalein  ; 
16*2  g.  of  96%  sulphuric  acid  are  diluted  with  65  g. 
of  alcohol  and  cooled  to  0°  and  the  mixture  is  added 
to  the  concentrated  barium  acetate  solution  at  65° 
while  stirring  rapidly.  The  resulting  colloidal  solu¬ 
tion  is  dried  in  a  vacuum  desiccator  at  60°.  The 
dried  barium  sulphate  is  readily  peptised  with  water 
and  the  colloidal  solution  passes  completely  through 
a  No.  5  Whatman  filter  and  remains  stable  for  several 
days.  A  small  excess  of  soluble  barium  salt  is  present 
in  the  colloid  and  is  necessary  for  its  formation,  but 
the  product  is  no  more  toxic  to  white  mice  or  guinea- 
pigs  than  ordinary  precipitated  barium  sulphate. 
The  colloid  is  peptised  by  the  adsorbed  barium  ions 
and  without  them  the  particles  are  immediately 
agglomerated*  E.  H.  Sharfles. 

Preparation  of  a  lead  sclenide  hydro  sol.  J, 
Brooks  (J.  Physical  Chem.,  1928,  32,  698 — 708). — 
Lead  selenide  sols  have  been  prepared  by  the  passage 
of  hydrogen  selenide  into  a  solution  of  lead  acetate 
and  gelatin  (5%),  and  into  a  suspension  of  lead 
carbonate  in  the  acetate  and  gelatin,  with  the  addition 
of  sodium  hydrogen  carbonate  in  both  cases  to 
neutralise  the  acetic  acid  formed.  With  the  first 
method,  the  percentage  conversion  into  hydrosol 
decreases  as  the  initial  concentration  of  lead  acetate 
is  increased  above  a  certain  limit,  an  effect  which  is 
attributed  to  the  presence  of  the  acetate  ion  or  acetic 
acid  during  the  process  of  formation.  The  velocity 
of  growth  of  nuclei  is  unaltered  whilst  the  rate  of 
formation  of  nuclei  is  decreased,  and  this  aspect  is 
treated  quantitatively.  The  rate  of  stirring  in  the 
first  method  has  little  effect  on  the  vield  of  colloid, 
but  in  the  second  method  the  yield  is  decreased  at 
rapid  rates.  Addition  of  the  hydrogen  carbonate  in 
this  case  also  coagulates  a  small  amount  of  the 
colloid  formed.  The  sols  can  be  concentrated  by 
long  boiling,  or  preferably  by  the  precipitation  of  the 
lead  and  gelatin  with  a  saturated  solution  of  ammon¬ 
ium  sulphate,  removal  of  this  reagent  by  washing  in 
the  cold,  and  the  subsequent  redispersion  of  the  sols 
i  n  warm  w  ater.  L.  S.  The  or  a  ld  . 

Conductivity  of  copper  hydrosols.  H.  D. 
Murray  (J.C.S.,  1928,  1235 — 1239). — Measurements 
have  been  made  of  the  conductivity  of  copper  sols 
(prepared  by  B redig ?s  method)  with  the  addition  of 
various  electrolytes.  The  copper  particles  behave  as 


if  coated  with  cupric  hydroxide,  which  saturates  the 
dispersion  medium,  giving  a  solution  which  is  too 
concentrated  to  permit  of  the  study  of  the  ion 
equilibrium  at  the  surface  of  the  particles. 

W.  A.  Richardson. 

Colloidal  clay.  A.  Demolon  and  G.  Barrier 
(Rev.  gen.  Colloid.,  1928,  6,  29— 31).— The  colloidal 
elements  of  soils  may  he  classified  as  those  which 
determine  its  texture,  and  those  which  determine 
its  buffering  and  adsorbing  powers  etc.  Removal 
of  electrolytes  from  brick-clay  induces  complete  dis¬ 
persion  of  the  argillaceous  material.  The  rate  of 
flow  of  a  clay  suspension  is  connected  with  the  con¬ 
centration  of  the  clay  by  a  hyperbolic  curve,  and  the 
addition  of  an  electrolyte  to  a  completely  peptised 
colloidal  solution  increases  the  viscosity  considerably, 
the  chloride  and  nitrate  of  a  particular  metal  having 
the  greatest  effects.  These  increments  may  be  cor¬ 
related  with  the  permeability  of  the  corresponding 
coag ulum  and  indicate  the  production  of  aggregates 
of  varying  sizes,  of  which  those  due  to  flocculating  salts 
are  the  largest  and  most  rigid,  and  have  maximum 
permeability.  Adsorption  by  clay  follows  the  laws 
of  true  adsorption,  and  is  characterised  by  equilibria 
which  depend  on  the  final  pK  value.  The  amount  of 
metallic  cations  fixed  increases  with  the  final  pn  value 
independently  of  their  nature.  The  ionic  exchanges 
peculiar  to  zeoiitic  silicates  also  depend  on  the  colloidal 
structure.  The  chemical  composition  of  alluvial  clay 
is  similar  to  that  of  h  alloy  site.  J.  Grant. 

Examination  of  sols  produced  by  peptisation 
of  oxides  of  iron  with  silicic  acid  sol.  A.  Rod  or. 
and  A,  Reieeneerg  (Kolloid-Z.,  1928,  45,  22—31 ; 
cf.  A,,  1927,  620). — Ignited  ferric  oxide  is  peptised 
by  silicic  acid  sol  to  a  brick-red  sol  which  scatters 
light  strongly.  The  sol  bears  a  negative  electrical 
charge  and  is  partly  coagulated  by  hydrochloric  acid, 
whilst  the  coagulation  by  aluminium  chloride  is  in 
accordance  with  an  “  irregular  series.”  Ferrous  oxide 
is  also  peptised  by  colloidal  silicic  acid  to  a  green  sol, 
which  is  oxidised  slovdy  in  the  air  and  rapidly  by 
hydrogen  peroxide  to  a  yellow  ferric  oxide  sol.  The 
particles  of  this  sol  are  negatively  charged,  but  the 
sol  differs  from  the  preceding  one  in  relative  viscosity 
and  alkali-fixing  capacity ;  the  sol  is  readily  coagul¬ 
ated  by  hydrochloric  acid  and  the  irregular  series 
phenomenon  is  shown  with  aluminium  chloride.  A 
third  sol,  prepared  by  direct  admixture  of  ferric 
hydroxide  sol  and  colloidal  silicic  acid,  is  negatively 
charged,  but  differs  from  the  preceding  sols  in  size 
of  the  particles,  in  relative  viscosity,  and  in  its 
coagulation,  the  irregular  series  being  exhibited  with 
both  hydrochloric  acid  and  aluminium  chloride.  In 
all  three  cases,  the  ferric  hydroxide  can  be  separated 
from  the  silicic  acid  by  addition  of  sodium  hydroxide 
or  neu tral  sal ts.  E.  S.  Hedg es . 

Influence  of  mercaptan  on  the  life-period  of 
colloidal  solutions  of  sulphur.  E,  Iwase  (Kolloid- 
Z.,  1928,  45,  31 — 36). — The  stability  of  colloidal 
sulphur  dispersed  by  the  non-electrolyte  ethyl  mer¬ 
captan  has  been  examined.  Sols  ivere  prepared  by 
pouring  10  e.c.  of  a  solution  of  sulphur  in  alcohol 
into  a  series  of  vessels  each  containing  90  c.c.  of 
aqueous  ethyl  mercaptan  in  progressively  increasing 
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concentration.  On  keeping  it  was  found  that  the 
preparations  containing  either  insufficient  or  an  excess 
of  ethyl  mercaptan  settle  more  rapidly  than  those 
containing  intermediate  quantities.  The  stability 
curve  thus  passes  through  a  maximum,  and  the  life- 
period  of  colloidal  sulphur  at  the  maximum  position 
is  at  least  three  times  that  of  colloidal  sulphur  con¬ 
taining  no  ethyl  mercaptan.  Differences  between  the 
dispersion  of  sulphur  by  electrolytes  and  by  ethyl 
mercaptan  are  pointed  out  and  discussed. 

E.  S.  Hedges. 

Hole  of  dielectric  constants,  polarisation,  and 
dipole  moment  in  colloid  systems,  especially  in 
non-aqneous  dispersoids,  I.  Wo.  OstwaLD 
(Kolloid-Z.,  1928,  45,  56 — 82) . — Recent  work  is  dis¬ 
cussed  and  the  data  for  about  250,  mainly  organic, 
liquids  are  recorded.  The  different  values  obtained 
for  dipole  moments  by  different  methods  of  measure¬ 
ment  and  the  deviations  of  these  from  the  require¬ 
ments  of  the  various  theories  are  also  considered. 
“  Single  moments/'1  obtained  in  the  vapour  state  or 
dilute  solution,  are  differentiated  from  M  mass 
moments,”  obtained  from  the  massive  liquid.  Con¬ 
sideration  of  the  relation  between  polarisation  values, 
dipole  moments,  and  chemical  nature  leads  to  the 
following  conclusions.  Simple  hydrocarbons  show 
little  orientation  polarisation  or  only  small  permanent 
dipole  moments.  Halogenated  _  hydrocarbons  give 
large  dipole  moments.  For  simple  alcohols,  the 
moment  rises  with  increasing  number  of  OH2  groups, 
thus  varying  antibatically  with  the  dielectric  con¬ 
stant,  Aldehydes  and  ketones  have  very  high 
moments,  whilst  ethyl  ether  has  a  middle  value 
somewhat  greater  than  1.  Amines  and  other  nitro¬ 
genous  bases  have  high  dipole  moments.  Fatty  acids, 
although  incompletely  investigated,  give  values 
greater  than  1.  In  the  three  chloroacetic  acids,  the 
moment  decreases  with  increasing  number  of  chlorine 
atoms.  The  dipole  moments  of  esters  lie  mostly 
between  1  and  2,  and  an  increase  is  observed  when 
the  acid  radicals  form  a  homologous  series.  The 
moments  of  highly  associated  liquids  (water,  nitro¬ 
benzene,  acetone)  vary  greatly  with  the  method  of 
determination,  but  the  values  are  mainly  high.  The 
highest  values  are  obtained  with  nitro-compounds 
(nitrobenzene  3*8,  o-dinitrobenzene  ca.  6,  2  ;  5-dinitro- 
toluenc  ca.  4*5,  dinitronaphthalene  ca .  6),  Various 
polarisation  values  are  treated  statistically  and 
graphically  as  functions  of  the  dielectric  constant  and 
for  most  of  them,  and  more  particularly  for  the 
dipole  moment,  a  maximum  is  obtained  for  medium 
values  of  the  dielectric  constant.  This  result  does 
not  seem  to  be  connected  with  the  association  of 
liquids  of  high  dielectric  constant.  E.  S.  Hedges. 

Relation  of  some  colloids  to  iodine  and 
possible  application  to  the  titration  of  colloids. 
W.  Engelhardt  (Kolloid-Z.,  1928,  45,  42 — 46). — 
Colloidal  gold  (prepared  by  fourteen  different  methods) 
is  rapidly  dissolved  by  a  solution  of  iodine  in  potassium 
iodide  with  formation  of  the  complex  salt  KAuI2. 
With  potassium  iodide,  colloidal  gold  dissolves  slowly 
and  with  alcoholic  iodine  solution  it  forms  a  dark 
precipitate.  The  behaviour  of  a  number  of  other 
colloids  with  these  reagents  wras  examined  and  gave 


the  following  general  results.  Colloidal  gold,  silver, 
copper,  mercury,  cadmium,  zinc,  lead,  bismuth, 
antimony,  arsenic,  and  tellurium  react  readily  with 
iodine  in  potassium  iodide.  Colloidal  selenium  reacts 
slowly  under  these  conditions,  and  only  when  the 
iodine  is  in  large  excess.  Colloidal  boron,  carbon, 
sulphur,  platinum,  palladium,  rhodium,  manganese, 
and  iron  do  not  react  with  iodine.  When  these 
elements  are  arranged  in  their  positions  in  the  periodic 
table,  a  nearly  straight  line  can  be  drawn,  separ¬ 
ating  those  elements  which  are  affected  in  the 
colloidal  state  by  iodine  from  those  which  are  not  so 
affected.  Most  colloidal  metal  hydroxides  do  not 
react  with  iodine,  whilst  the  majority  of  colloidal 
metal  sulphides  do  so.  It  is  suggested  that  colloids 
which  do  not  contain  reducing  matter  may  be  titrated 
by  adding  excess  of  iodine  and  titrating  back  with 
sodium  thiosulphate.  E.  S.  Hedges. 

Formation  of  filaments  of  ferric  oxide  by 
evaporation  of  colloidal  solutions.  P.  Baby 
(Compt.  rend,,  1928,  186,  1539 — 1541). — The  residue 
from  the  evaporation  at  50 — 60°  of  colloidal  solutions 
of  the  compound  nFe203,Fc2Cle,aq.  obtained  by  pro¬ 
longed  dialysis  of  ferric  chloride  solution,  takes  the 
form  of  filaments  of  ferric  oxide  oriented  radially  and 
concentric  with  the  base  of  the  vessel.  The  actual 
pattern  depends  on  the  conditions  of  the  experiment, 
and  is  due  to  the  capillary  action  of  the  walls  on  the 
supposedly  rod-shaped  colloidal  particles, 

J.  Grant. 

Optical  examination  of  substances  with 
powder-  or  thread-like  structure.  G.  P.  Voron¬ 
kov  and  G.  I.  Pokrovski  (Kolloid-Z.,  1928,  45,  1 — 7). 
— The  optical  properties  of  substanefes  having  a 
powder-  or  thread-like  structure  are  discussed  from 
a  theoretical  point  of  view,  and  spec  tro-pho  tome  trie 
observations  with  light  normally  reflected  from  a 
number  of  disperse  systems  are  recorded.  The  cl  is- 
persion  media  (air,  water,  glycerol,  anisole,  and  carbon 
disulphide)  were  so  chosen  that  they  absorb  light 
almost  equally  but  have  different  refractive  indices. 
The  disperse  phases  were  chalk,  powdered  glass, 
mica,  filter-paper,  and  talc.  The  experimental  results 
are  in  agreement  with  the  theory,  and  it  is  considered 
that  the  procedure  may  be  developed,  so  as  to  provide 
a  general  method  for  the  optical  characterisation  of 
heterogeneous  substances.  E.  8.  Hedges. 

Structure  formation  in  colloidal  solutions. 

H.  Zocher  {Collegium,  1928,  203 — 208). — Concen¬ 
trated  vanadium  pentoxide  sols  form  spiral-shaped 
drops.  There  are  two  phases,  one  of  which  appears 
in  polarised  light  and  under  the  microscope  to  consist 
of  spiral  drops  with  their  axes  mainly  in  one  direction. 
This  phase  is  referred  to  as  the  “  tactosol,”  and  the 
second  phase  as  the  te  atactosol.”  The  structure  of 
benzopurpurin  “tactosol”  is  similar,  but  that  of 
ferric  hydroxide  “  tacfcosol  ”  shows  layers  surrounded 
by  cylindrical  drops  of  the  unarranged  sol.  The 
“  tactosol  ”  consists  of  alternate  layers  of  colloid 
particles  and  water.  D.  Woodroffe. 

Colloidal  state  and  cohesion  at  the  time  of 
solidification.  J.  Err  era  (Trans.  Faraday  3oc>, 
1928,  24,  102—164;  ef.  A.,  1925,  if,  362).— For 
frequencies  less  than  IQ6  the  dielectric  constant  of 
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solids  produced  from  liquids  having  permanent  dipoles 
rises  sharply  to  a  maximum  near  the  point  of  fusion, 
after  which  it  falls.  The  existence  of  colloidal  struc¬ 
tures  in  solids  in  the  neighbourhood  of  the  point  of 
fusion  is  suggested  (cf.  Joffe,  Kept.  Physical  Inst. 
Leningrad,  1926). 

This  hypothesis  is  in  accordance  also  with  the 
observation  that  the  rise  of  dielectric  constant,  which 
is  believed  to  be  due  to  the  polarisation  of  colloidal 
particles,  becomes  less  and  less  as  the  frequency  is 
increased,  suggesting  that  the  conditions  do  not 
provide  sufficient  time  for  the  relaxation  of  the 
particles.  L.  F.  Gilbert. 

Photophoresis  in  liquids.  S.  Ray  (Kolloid-Z., 
1928,  45,  7— 9).— A  description  is  given  of  experi¬ 
ments  with  emulsions  of  oil  in  water  and  with  sus¬ 
pensions  of  sulphur  in  which  streaming  of  the  particles 
was  caused  by  illumination  of  the  system  from  one 
side.  E.  S.  Hedges. 

Physic g -chemical  study  of  gum-arabic.  A.  W. 
Thomas  and  H.  A.  Murray,  jun.  (J.  Physical  Chem., 
1928,  32,  676—697).— The  base-combining  capacity, 
the  osmotic  pressure,  and  viscosity  of  solutions  of 
gum-arabic  purified  by  precipitation  with  alcohol 
and  electrodialysis  have  been  studied  in  their  depend¬ 
ence  on  pn.  The  equivalent  weight  of  the  arable 
acid  found  by  titration  with  sodium  and  barium 
hydroxides  is  1200  approximately,  and  1000  when 
varying  concentrations  of  alkali  and  acid  are  used 
in  measuring  base -combining  capacity.  The  nature 
of  the  titration  curve  and  this  agreement  between 
equivalent  weights  indicate  that  arable  acid  is  a 
relatively  strong  acid.  The  osmotic  pressure-pH 
curves  for  sodium  and  barium  arabates  show  maxima 
at  pn  4*25  and  3*35,  respectively,  with  no  evidence 
of  an  isoelectric  point.  Viscosity  is  lowered  by  the 
addition  of  neutral  salts.  The  Donnan  theory  of 
membrane  equilibrium  accounts  qualitatively  for  the 
results  obtained  in  the  measurements  of  osmotic 
pressure  and  viscosity.  L.  S.  Theobald. 

Viscosity  and  hydratatiom  IV.  Properties  of 
liquid  formed  during  syneresis  and  the  theory  of 
syneresis.  S.  Liepatov  (J.  Russ.  Phvs.  Cliem.  Soc., 
1928,  60,  467 — 483). — The  liquid  which  separates  in 
the  syneresis  of  gcranin  and  of  benzopurpurin  gels 
contains  small  quantities  of  these  dyes  which  are 
present  as  single  and  double  molecules  respectively. 
The  remaining  gel  is  composed  of  hydrated  colloidal 
particles  of  geranin,  every  molecule  of  which  is  bound 
with  2043  mols.  of  water.  Addition  of  sodium 
chloride  to  geranin  solutions  diminishes  the  solubility 
of  the  latter,  but  increases  the  proportion  of  colloidal 
particles  of  the  dye  in  solution,  as  a  result  of  which 
the  viscosity  of  the  solution  increases.  Thus  the 
action  of  this  electrolyte  is  first  to  induce  aggregation 
of  molecules  into  colloidal  particles,  which,  as  the 
concentration  of  sodium  chloride  is  increased,  are 
then  coagulated  as  a  hydrated  gel, 

R.  Truszkowski. 

Acid  fixation  and  swelling  of  fibrin.  I.  E. 
Voit.  II.  Swelling  of  native  fibrin  in  dilute 
hydrochloric  acid.  F.  Schuldenzucker.  III. 
Water-  and  acid-fixing  power  of  fibrin  coagulated 
by  boiling  in  water.  F.  Lochmeller  (Z.  BioL, 


1928,  87,  269—278,  279—291,  292— 306).— I.  General 
review. 

II.  The  quantity  of  hydrochloric  acid  which  com¬ 
bines  with  fibrin  immersed  in  a  fixed  volume  of 
solution  increases  rapidly  at  first  with  increase  in 
the  concentration  of  acid,  then  more  slowly,  and 
finally  approaches  a  limit.  The  maximum  swelling 
of  the  fibrin  increases  with  increase  in  the  amount  of 
acid  absorbed,  but  reaches  a  maximum  and  then 
decreases  and  finally  approaches  a  limiting  value. 
Under  the  conditions  of  the  experiment  some  hydro¬ 
lysis  is  caused  by  the  acid  and  this  must  be  considered 
in  interpreting  the  results.  It  is  concluded  that  acid 
fibrin  has  a  swelling  powder  nine  times  as  great  as  that 
of  neutral  fibrin. 

III.  Fibrin  denatured  by  boiling  with  'water 

behaves  very  similarly  to  native  fibrin  when  it  is 
placed  in  contact  with  hydrochloric  acid  in  respect 
of  the  amount  of  acid  with  which  it  combines,  the 
chief  difference  being  that  the  fixation  of  acid  increases 
more  slowly  with  concentration  of  acid.  On  the 
other  hand,  the  maximum  amount  of  swelling  is 
much  less,  being  only  one  seventh  of  that  of  native 
fibrin.  Hydrolysis  of  the  protein  takes  place  to 
some  extent  and  has  a  maximum  value  at  that  con¬ 
centration  of  acid  at  which  maximum  swelling  occurs. 
Experiments  on  the  uptake  of  water  by  quartz  sand, 
talc,  and  starch  are  described  as  well  as  some  properties 
of  purified  fibrin.  W.  O.  Kermack. 

Deaminised  gelatin.  Z.  C.  Loebbl  (J.  Physical 
Chem.,  1928,  32,  763 — 778). — The  behaviour  of  a 
gelatin  deaminised  by  Hitchcock’s  method  (A.,  1923, 
i,  1244)  has  been  compared  with  that  of  isoelectric, 
ash-free  gelatin  prepared  according  to  Locb.  The 
isoelectric  point  of  the  deaminised  product  lies .  at 
pn  4-0.  The  optical  rotation,  viscosity,  surface 
tension,  and  foaming  have  been  studied  as  functions 
of  pn.  The  viscosity— pa  curves  at  10°,  25° ,  and  50° 
of  solutions  prepared  at  50°  and  75°  are  all  similar 
in  shape.  Each  curve  shows  minima  at  pn  4*0  and 
7*3,  and  maxima  at  pu  2-9,  6*5,  and  7*9.  The  rise 
on  the  alkaline  is  gr eater  than  that  on  the  acid  side 
of  the  isoelectric  point.  The  corresponding  curves 
for  25°  and  50°  for  solutions  of  ordinary  gelatin 
prepared  at  75°  show  that  a  minimum  occurs  at  the 
isoelectric  point,  that  the  rise  •  on  the  acid  side  is 
greater  than  on  the  alkaline,  and  that  deamination 
shifts  the  isoelectric  point  to  the  acid  side.  The 
optical  rotation  at  10°,  and  the  foaming  of  deamin¬ 
ised  gelatin  at  the  ordinary  temperature,  are  at  a 
maximum  at  pn  4*0,  whilst  surface  tension  is  at  a 
minimum.  The  last  results  agree  with  those  recorded 
by  Bogue  (A.,  1922,  i,  782)  and  Johlin  (A.,  1925,  ii, 
388),  and  conform  to  the  theory  of  an  adsorption 
film.  The  titration  curves  of  gelatin  and  of  the 
deaminised  product  with  sodium  hydroxide  indicate 
that  the  hydroxyl  groups  which  replace  the  amino- 
groups  in  deamination  are  acidic.  A  change  in 
slope  for  deaminised  gelatin  at  pK  7*5  corresponds 
with  one  for  gelatin  at  pn  7*7,  the  second  point  of 
abrupt  change  in  the  properties  of  gelatin.  Further, 
the  difference  in  base-combining  capacity  of  the  two 
substances  is  equivalent  to  their  difference  in  nitrogen 
content,  and  the  value  of  the  former  for  deaminised 
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gelatin  is  indicated  to  be  9-7  X  10"4  equiv./g.,  the 
larger  value  accounting  for  the  greater  viscosity  on 
the  alkaline  side  of  the  isoelectric  point.  The  second 
point  of  abrupt  change  in  properties  is  discussed. 

L.  S.  Theobald. 

Double  refraction  of  caoutchouc  in  the  de» 
formed  and  undeformed  state.  M.  Kroger 
(Kolloid-Z.,  1928,  45,  52—56). — Crude  caoutchouc 
becomes  doubly  refractive  on  keeping.  Lateral 
extension  gives  rise  to  biaxial  positive  double  refrac¬ 
tion.  Vulcanisation  produces  uni-  or  hi -axial  positive 
double  refraction,  whilst  lamellar  deformation  results 
in  weak  biaxial  negative  double  refraction. 

E.  S.  Hedges. 

Properties  of  11  pure  M  cellulose  as  a  colloid. 
P.  P.  von  Weimar n  (Rep.  Imp.  Ind.  Res.  Inst. 
Osaka,  1927,  8,  21— 39).— See  this  vol,  474. 

Relation  between  elastic  properties  and 
structure  of  organic  fibres.  R.  0.  Herzog 
(Naturwiss.,  1928,  16,  420 — 42 1 ) . — For  amorphous 
materials,  I}^  =  cx4>S2/6,  in  which  D  is  the  coefficient 
of  11  inner  ”  diffusion,  tj  is  the  viscosity  of  the  gel, 
and  a  a  constant  for  a  given  material,  8  is  the  diameter 
of  the  colloid  particle,  and  <I>  the  torsion  modulus. 
An  attempt  has  been  made  by  comparing  the  fibre 
diameter  of  various  natural  and  artificial  fibres  to 
test  the  relation  and  to  decide  whether  the  elastic 
properties  are  to  be  ascribed  to  the  crystallites  or 
to  the  crystallite  aggregates  (secondary  particles). 
Although  further  investigation  is  needed  the  latter 
alternative  is  probably  to  be  preferred. 

R.  A.  Morton. 

Equilibrium  of  nitrogen  and  hydrogen  with 
ammonia  in  a  corona  discharge.  G.  L.  Wendt 
and  J.  E.  Snyder  (J.  Amer.  Chem.  Soc.,  1928,  50, 
1288— 1292).— At  28-5°  and  733  mm.  4*1%  by  vol. 
of  ammonia  exists,  in  the  equilibrium  mixture. 
According  to  calculation,  the  same  conditions  are 
realised  thermally  at  270°  and  possibly  at  2500°. 
Corona  discharge  thus  appears  to  activate  various 
molecular  species  with  an  enormous  increase  in  the 
reaction  velocity.  S.  K.  Tweedy. 

Equilibria  relations  for  the  water-gas  reaction 
in  the  temperature  interval  300—1000°.  B. 
Neumann  and  G.  Kohler  (Z.  Elektrochem.,  1928, 
34,  218— 237).— The  reaction  C0+H20  — >  C02+ 
H2+ 10090  g.-cal.  has  been  investigated  from  300° 
to  1000°  using  an  alloy  of  94%  Co,  5%  Al,  and  1%  K 
as  catalyst.  Down  to  355°  complete  equilibrium  is 
attained,  whereas  at  295°  it  is  incomplete.  At  tem¬ 
peratures  below  500°  it  is  necessary  to  employ  a 
catalyst  having  the  composition  94%  Fe,  5%  Al,  and 
1%  K  in  order  to  hinder  side  reactions,  principally 
methane  formation.  Equilibrium  in  these  circum¬ 
stances  can  be  obtained  at  temperatures  down  to 
400°,  being  incomplete  at  365°.  At  310°  higher 
hydrocarbons  make  their  appearance.  Above  400 w 
the  equilibrium  constants  determined  for  the  two 
opposing  reactions  are  in  very  close  agreement.  A 
new  expression  calculated  for  the  reaction  isochore 
yields  curves  which  correspond  well  with  those 
derived  from  the  experimental  data.  The  integration 
constant  1  calculated  from  the  equilibrium  constants 
shows  almost  perfect  agreement  with  the  sum  of  the 


chemical  constants  of  the  vapour  -pressure  equation 
obtained  by  taking  IUt  as  3*685 ;  the  agreement  is 
less  satisfactory  if  Fried's  value  of  3-385  be  employed. 
Combination  of  the  integration  constants  for  the 
formation  of  water  vapour  and  of  carbon  dioxide 
yields  for  that  of  the  water-gas  reaction  the  value 

0*82  ±0*12,  which  approximates  closely  to  that 
determined  experimentally,  viz.,  +0*84 ±0-04.  If 
the  water-gas  constant  be  calculated  from  the  water 
vapour  and  carbon  dioxide  constants  by  means  of 
Hofmann’s  or  Eastman’s  expressions  no  agreement 
exists  with  the  experimental  value.  Furthermore, 
calculation  from  the  data  for  the  system  iron- oxygen™ 
hydrogen,  assuming  the  correctness  of  Eastman’s 
data  for  the  system  iron-oxygen-carbon,  yields  a 
curve  which  agrees  with  the  experimental  figures 
except  for  the  iron  oxide-iron  equilibria. 

H.  F.  Gillbe. 

Equilibrium  in  the  reaction,  CH4+2H2D  — 
C02+4H2.  R.  N.  Pease  and  P.  R.  Chesebro  (J. 
Amer.  Chem .  Soc.,  1928,  50,  1464— 1469),— Equi¬ 
librium  has  been  approached  from  both  sides  at  505 u, 
using  a  nickel-thorium  catalyst.  The  mean  experi¬ 
mental  .value,  Kp{atm,)= 0-037,  agrees  closely  with 
that  calculated  from  the  free  energy  equation  for 
this  reaction  (Lewis  and  Randall,  “  Thermo¬ 
dynamics  ”).  The  presence  of  about  1%  of  carbon 
monoxide  in  the  effluent  gases  is  showm  to  be  accounted 
for  by  the  reactions  CH4+H20  —  CO±3H2,  and 
GOo+H2  —  00 -f H20  (cf.  Neumann  and  Jacob,  A., 
1925,  ii  “532).  “  H.  E,  F.  Norton. 

Cryoscopic  study  of  benzene  solutions.  J.  M. 
Peterson  and  W.  H.  Rodebush  (J.  Physical  Chem., 
1928,  32,  709 — 718). — The  f.-p.  depressions  of  dilute 
solutions  of  methyl  alcohol,  ethyl  alcohol,  water, 
toluene,  acetic  acid,  and  benzoic  acid  in  benzene 
have  been  measured  by  a  new  and  more  accurate 
method.  The  vapour  densities  of  the  solutes  have 
been  calculated  from  the  f.-p.  data  by  means  of  a 
thermodynamic  relation.  Excepting  methyl  alcohol 
and  acetic  acid,  the  f.-p.  depression  is  a  linear 
function  of  concentration  for  dilute  solutions.  The 
apparent  mol.  wt.  of  water  and  ethyl  alcohol  are 
independent  of  concentration  and  are,  respectively, 
18*1  and  46*4.  Some  association  is  indicated  in  the 
case  of  ethyl  alcohol,  and  acetic  acid  behaves  as  a 
typical  associated  vapour.  Except  for  benzoic  acid, 
Henry’s  law  may  be  assumed  to  hold  in  the  more 
dilute  solutions  and  further,  where  the  f.-p.  depression 
indicates  polymerisation,  an  abnormal  vapour  density 
actually  exists,  which  is  shown  to  be  a  necessary 
consequence  of  the  first  conclusion.  The  interpret¬ 
ation  of  f.-p.  data  in  connexion  with  the  question  of 
association  is  discussed.  L.  S.  Theobald, 

Cryoscopic  mol,  wt.  determination  of  glycogen 
in  liquid  ammonia.  L.  Schmid,  E.  Lijdwig,  and 
K,  Pietsch  (Monatsh.,  1928,  49,  118 — 121). — 
Determination  of  the  mol.  wt.  of  various  samples  of 
glycogen  by  cryoscopic  measurements  in  liquid 
ammonia,  using  a  platinum  resistance  thermometer 
to  measure  the  depression  of  the  f.  p.,  have  been 
made.  The  mean  value  of  the  mol.  wt.  is  180. 

J.  W.  Baker. 
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Molecular  association  regarded  as  a  pheno¬ 
menon  of  molar  concentration.  G.  G.  Longi- 
nescu  and  (Mlle.)  G.  Chaborski  (Bid.  Soc.  Romane 
Stiin.,  1928,  30,  3 — 29). — It  is  suggested  that  the 
various  phenomena  usually  ascribed  to  the  existence 
of  association,  e.g abnormally  small  f.-p.  depres¬ 
sions,  are  not  so  much  a  consequence  of  an  actual 
polymerisation  of  the  molecules  as  of  a  particularly 
high  value  of  the  molar  concentration,  Cm,  i.e .,  the 
number  of  g.-nioh  of  the  substance  per  litre.  From 
the  density  data  for  a  large  number  of  organic  liquids 
and  solids,  it  appears  that  normal  non-associated 
liquids  have  a  value  of  about  10  for  Gm.  If,  then, 
the  degree  of  association  of  a  particular  liquid  is 
taken  as  given  by  the  quotient  of  its  molar  con- 
cen  tr  at  ion  by  10,  the  resulting  values  are  in  satis¬ 
factory  agreement  with  those  calculated  from  other 
physical  properties,  e.g.>  surface  tension.  Instances 
of  abnormally  large  f.-p.  depressions  where  no  electro¬ 
lytic  dissociation  can  possibly  occur  are  readily 
accounted  for  by  Cm  being  less  than  normal,  without 
it  being  necessary  to  postulate  the  existence  of  a 
non- electrolytic  dissociation  (cf.  Walden,  A,,  1911,  ii, 
97).  R.  Cuthill. 

Refraction  and  dissociation  of  electrolytes. 
I.  In  water.  E.  Schreiner  (Z.  physikal.  Chem., 
1928,  133,  420 — 430). — From  measurements  of  the 
molecular  refraction  at  18°  in  respect  of  the  sodium 
D  line  and  the  hydrogen  C  and  F  lines  of  aqueous 
solutions  of  trichloroacetic  acid  and  its  sodium  and 
lithium  salts,  the  degree  of  dissociation  of  the  acid 
has  been  calculated,  the  results  being  in  satisfactory 
agreement  up  to  concentrations  of  about  2  g.-mol./ 
litre  with  the  values  obtained  from  conductivity 
data,  when  these  are  corrected  for  interionic  forces 
and  viscosity.  For  both  hydrogen  chloride  and 
lithium  chloride  in  aqueous  solution  the  molecular 
refraction  decreases  with  increasing  concentration, 
the  relation  between  these  quantities  being  so  similar 
in  the  two  cases  as  to  suggest  that  if  the  salt  is  com¬ 
pletely  ionised  so  also  is  the  acid.  In  any  case,  the 
experimental  data  are  not  such  as  to  permit  of  a 
calculation  of  the  degree  of  dissociation  of  the  acid. 
It  seems  probable  that  in  respect  of  refraction  mole¬ 
cules  formed  by  association  of  ions  behave  like  a 
mixture  of  the  free  ions.  R.  Cuthill. 

Calculation  of  electrolytic  dissociation  con¬ 
stants  from  electrical  conductivity.  W.  Nernst 
(Sitzungsber.  preuss.  Akad.  Wiss.,  1928,  4— 8).— The 
alkali  halides  are  said  to  be  only  partly  ionised 
and  it  is  shown  that  the  fraction  of  non -ionised 
molecules  may  be  calculated  with  considerable 
accuracy  from  the  change  of  molecular  conductivity 
with  concentration.  H.  F.  Gillre. 

Condition  of  silver  chloride  and  other  sparingly 
soluble  substances  in  gelatin.  A.  C.  Chatterji 
and  N.  R.  Dhar  (J.  Indian  Chem.  Soc,,  1928,  5, 
175— 181).— Experiments  on  the  electrical  con¬ 
ductivity  of  silver  chloride,  formed  in  gelatin  solutions 
by  the  interaction  of  silver  nitrate  and  potassium 
chloride,  indicate  that  only  a  very  small  proportion 
exists  as  ions,  so  that,  instead  of  forming  a  super¬ 
saturated  solution,  the  greater  part  of  it  is  present  in 
the  colloidal  state.  Similar  conclusions  may  be 


reached  with  regard  to  silver  chromate.  From  the 
experimental  results  of  Bolam  and  MacKenzie  with 
silver  chromate  in  gelatin  (A.,  1926,  678),  there 
appears  to  be  no  definite  relationship  between  the 
amount  of  silver  present  in  the  non-ionic  condition 
and  the  quantity  of  gelatin  present.  Their  E.M.F. 
measurements  show  that  the  amount  of  silver  present 
in  the  ionic  condition  for  silver  chromate  in  gelatin 
is,  in  most  cases,  below  40%.  The  hydrogen  ions 
present  in  gelatin  promote  the  dissolution  of  silver 
chromate,  but  not  of  silver  chloride.  Hence  the 
amount  of  free  silver  ions  present  in  the  case  of  silver 
chloride  is  much  less  than  in  that  of  silver  chromate. 

M.  S.  Burr. 

Complex  formation  in  solutions  of  stannous 
chloride  and  of  stannous  bromide.  M„  Prytz 
(Z.  anorg.  Chem.,  1928,  172,  147— 166).— The  normal 
potential  of  Sn/Sn*’,  determined  from  measurements 
with  stannous  perchlorate  solutions,  is  0*1359  volt. 
Measurements  of  the  potential  in  0-01 M- -stannous 
chloride  and  bromide  solutions  indicate  that  the 
activity  of  the  stannous  ion  decreases  rapidly  as  that 
of  the  halogen  ion  increases.  The  following  constants 
have  been  calculated :  [SnCr]/agn..[Cr]=32 ;  [SnCL>]/ 
[SnCr][CF]f 2  =  5*5 ;  [SnCl3l/[SnCl0][Crj  -  0*6; 
:SnCl4"]//7[SnCl3'][Cl,]/,2=0-3 ;  '  [SnBF]/aSll-[Brl= 
13;  [SnBr2]/[SnBr#][Br']f ! 2=5;  [SnBr3'][SnBr2][Br']= 
0*44.  From  these  figures  the  molar  percentages  of  the 
various  stannous  complexes  present  in  solutions  con¬ 
taining  halogen  ions  at  increasing  concentrations 
have  been  calculated.  The  concentration  of  the 
complex  ions  SnCl3;  and  SnBr3'  increases  over  a 
certain  concentration  range  at  a  rate  roughly  pro¬ 
portional  to  the  halogen-ion  concentration ;  Gold¬ 
schmidt’s  conclusion,  viz.,  that  these  complex  ions 
are  the  true  reducing  agents  in  acid  solutions,  is 
therefore  supported.  The  results  of  the  measure¬ 
ments  are  not  incompatible  with  Young’s  figures  for 
the  conductivities  of  similar  solutions. 

H.  F.  Gillbe. 

Relation  between  the  hydrolysis  equilibrium 
constant  of  esters  and  the  strengths  of  the 
corresponding  acids.  R.  J.  Williams,  A.  Gabriel, 
and  R.  C.  Andrews  (J.  Amer.  Chem.  Soc.,  1928,  50, 
1267 — 1271). — The  equilibrium  constants  for  the 
hydrolysis  of  some  methyl  and  ethyl  esters  were 
determined  by  the  direct  method.  For  esters  which 
are  not  too  dissimilar,  those  of  the  stronger  acids 
appear  to  be  more  completely  hydrolysed  under  like 
conditions  than  those  of  the  weaker  acids.  The 
constants,  however,  vary  with  the  conditions,  and 
their  relation  with  the  acid  strength  seems  to  be  very 
complex.  S.  K.  Tweedy. 

Activity  coefficients  of  ions  in  aqueous  solutions 
of  non-electrolytes.  J.  N.  Bronsted  and  J.  W. 
Williams  (J.  Amer.  Chem.  Soc.,  1928,  50,  1338 — 
1343). — The  effect  of  variation  in  the  dielectric  con¬ 
stant  of  the  solvent  on  activity  coefficients  has  been 
studied  by  measuring  the  solubilities  of  croceo-  and 
luteo-tetranitrodiamminocobaltates  in  sodium  chlor¬ 
ide  solutions  containing  ether  or  varying  quantities 
of  sugar.  The  requirements  of  the  Debye-Huckel 
theory  are  confirmed,  even  when  the  solvent  is  a 
mixed  one.  ’  S.  K.  Tweedy. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY 


709 


Activity  coefficients  of  hydrogen  chloride  in  obtained  agrees  well  with  that  derived  from  the  thermal 
ethyl  alcohol.  J.  W,  Woodcock  and  (Sir)  H.  data.  The  data  of  Lange  (A.,  1925,  ii,  96),  Conant 
Hartley  (Phil.  Mag.,  1928,  [vii],  5,  1133 — 1144). —  and  Fieser  (A.,  1923,  ii,  727),  and  Schreiner  (A., 
The  activity  coefficients  of  hydrogen  chloride  in  1925,  ii,  97S)  for  the  reaction  CfiH4(OH)2  BOlid=: 
ethyl  alcohol  have  been  determined  from  measure-  CBH402  SOii<i+H2  gas  provide  confirmation  of  the 
merits  of  the  E.M.F,  of  the  cell  H2[HC1  AgCl|Ag  at  validity  of  the  third  law.  L.  S.  Theobald, 

25°  over  the  concentration  range  0*0003— 1*2M. 

The  values  of  the  E.M.F.  obtained  are  in  good  Theory  of  fusion  and  of  specific  heat  of  liquid 
agreement  with  those  of  Danner  (A.,  1924,  ii,  117)  metals.  A.  Magnus  (Z.  anorg.  Cliem.,  1928,  171, 
and  are  lower  than  those  of  Harned  and  Floyshcr  7 3 — S 1 ) .  — Assuming  that  the  movements  of  the 
(A.,  1925,  ii,  538).  The  activity  coefficient  over  the  atoms  of  a  liquid  element  are  governed  by  the  quantum 
range  0*0003 — 0*004 M  is  given  by  —  log/=3*40Ca'2,  laws,  and  that  the  frequency,  v,  i.a.}  the  reciprocal 
the  value  being  greater  than  that  required  by  the  of  the  average  interval  between  two  successive  impacts 
Debye  theory.  The  discrepancies  are  attributed  to  of  an  atom,  is  proportional  to  the  ?ith  power  of  the 
the  incomplete  ionisation  of  the  hydrogen  chloride.  temperature,  T,  the  equation  dU fdT—n(U—Ud)/T 

A.  E.  Mitchell.  (1  —n)E(v,T)  is  obtained.  Here  U  is  the  total  energy, 

Activity  of  cadmium  iodide  in  aqueous  and  E(y*T)  represents  the  Einstein  function.  Taking 
solution.  F.  H.  German  (J.  Physical  Cliem.,  1928,  the  value  2  for  n,  this  equation  agrees  fairly  well 
32,  940—946  ;  cf.  this  voL,  241). — The  activity  with  the  available  data  for  the  specific  heat  of  mercury 
coefficients  of  cadmium  iodide  at  concentrations  at  higher  temperatures,  but  below  about  100°  there 
down  to  0 *00511/  have  been  calculated  from  measure-  are  considerable  deviations.  These  might  appear  to 
ments  at  25°  of  the  E.M.F,  of  the  cells  Cd|CdI2(Jf)|  indicate  that  n  is  a  function  of  Ty  but  they  can  be 
AgI|Ag,  Cd|CdI2{Jf)|PbI0|Pb-Hg,  and  Pt-H2(l  atm.))  accounted  for  satisfactorily  by  supposing  that  n  does 
HI(Jf)[PbT2iPb-Hg.  The  values  derived  from  the  not  vary,  but  that  at  lower  temperatures  the  liquid 
first  two  cells  show  good  agreement.  The  variation  is  associated.  It  thus  appears  probable  that  when  a 
of  the  activity  coefficient  with  concentration  is  solid  melts  fragments  of  the  lattice  persist  in  the 
similar  for  cadmium  chloride,  bromide,  and  iodide,  liquid,  and  gradually  disappear  only  as  the  tern- 
The  coefficients  for  aqueous  solutions  form  a  pro-  perature  rises  further  and  further  above  the  m.  p. 
gressive  series  in  which  the  values  arc  in  the  order  The  energy  of  a  gas  may  be  assumed  to  consist  of  a 
given  above,  and  they  differ  from  each  other  more  portion  which  relates  to  the  period  in  which  the  atom 
widely  than  do  the  corresponding  values  for  the  alkali  is  actually  in  collision,  and  is  given  by  the  above 
halides.  The  divergence  of  the  curve  obtained  by  equation,  and  a  portion,  T5jR,  which  is  calculated 
plotting  the  activity  coefficient  against  the  logarithm  from  purely  kinetical  considerations,  and  relates  to 
of  concentration  from  the  corresponding  conductivity  the  intervals  between  collisions.  The  lower  the 
ratio  curve  is  greatest  in  the  case  of  cadmium  iodide,  pressure  the  smaller  is  the  former  quantity,  so  that 

L.  S.  Theobald.  there  is  a  continuous  transition  to  an  ideal  gas. 
Entropy  of  dilute  solutions.  A.  LandIs  (Z.  R.  Cuthill. 

anorg.  Chem.,  1928, 171,  143 — 145). — Planck's  expres-  Enantiotropy,  monotropy,  and  pseudomono- 

sion  for  the  entropy  of  a  dilute  solution  has  been  tropy.  I.  N.  Nagasako  (Bull.  Cliem.  Soc.  Japan, 
derived  by  a  method  in  which,  instead  of  supposing  1928,  3,  90 — 95). — Thermodynamic  relationships  are 
that  the  temperature  is  raised  and  the  pressure  lowered  discussed,  and  pseudo -equilibria  are  considered, 
until  the  solution  is  in  the  state  of  an  ideal  gas,  these  H.  F.  Gillbe. 

variables  are  kept  constant,  and  the  validity  of  the  One -component  system  Si02-catalysts  for  the 

gas  laws  for  the"  solutes  is  utilised.  R.  Cuthill.  slow  transformations.  C.  J.  van  jSueuwenburg 

and  C.  N.  J.  db  Nooi.teu  (Rec.  trav.  chim.,  1928, 
Application  of  the  third  law  of  thermo-  47,  625 — 634). — Fenner  (A.,  1913,  ii,  133)  fixes  the 
dynamics  to  some  organic  reactions.  G,  S.  stability  regions  of  the  modifications  of  silica  as 
Parks  and  K.  K.  Kelley  (J.  Physical  Chem.,  1928,  quartz,  up  to  870°,  tridymite,  870—1470°,  and 
32,  734 — 750). — Previous  investigations  (Gibson,  eristobalite  from  1470°  to  1710°,  the  true  stable  m,  p. 

Latimer,  and  Parks,  A.,  1920,  ii,  586)  have  only  Since  as  a  rule  Fenner  employed  a  very  large  excess 
approximately  confirmed  the  validity  of  the  third  law  (200%)  of  catalyst  (sodium  tungstate)  to  accelerate 
of  thermodynamics  for  organic  reactions.  The  law  lias  the  rates  of  the  changes,  he  investigated  a  part  of 
now  been  tested  using  the  reaction  CHMe</OHitquW  =  the  three -component  system  Si02-W 03-Na20.  An 
COMe2  iiquid ~h gQS.  The  heat  capacities  of  iso -  attempt  has  been  made  to  obtain  a  more  satisfactory 
propyl  alcohol  and  acetone  have  been  measured  by  catalyst.  In  all,  results  from  44  catalysts  are  given, 
the  method  previously  described  (A.,  1926,  232)  from  The  silica  used  was  a  pure  miocene  quartz  sand  from 
70°  to  293°  Abs.,  and  the  heats  of  fusion  at  the  in.  p.  Lommel  (Belgium),  99*9%  Si02,  the  small  amount 
found  are  21-08  and  23*42  g.-cal./g.  respectively,  of  impurity  consisting  chiefly  of  rutile,  hematite. 
From  these  data  A$20S.  lias  been  calculated  on  the  zircon,  and  staurolite.  The  washed,  ignited  sand 
assumption  of  the  third  law.  From  the  equilibrium  was  graded  (between  20  and  30  mesh  per  cm,), 
constants  for  this  reaction  in  the  gaseous  phase,  mixed  with  1%  of  catalyst,  and  heated  in  a  carbon 
measured  with  copper  as  catalyst  over  the  range  resistance  furnace  up  to  1300°  in  1|— 2  hrs.  and 
184—218°,  the  values  of  AF29S.  and  A/ASfr  have  maintained  at  1300°  ±15°  for  1  hr.  After  removal 
been  calculated  for  the  reaction  involving  the  liquid  from  the  furnace  the  density  was  determined, 
alcohol  and  ketone,  and  the  value  of  AS20S.  thereby  The  original  sand  had  d  2-64(5),  On  being  heated 
z  z 
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alone  to  1300°  the  value  fell  to  2*62(5).  The  per¬ 
centages  converted  by  the  catalysts  are  calculated 
on  the  assumption  that  the  density  of  the  completely 
converted  product  should  be  2*30  (the  mean  between 
those  of  tridymite  and  cristobalitc,  2*27  and  2*33). 
Fenner’s  catalyst  (1%  of  sodium  tungstate)  causes 
23%  inversion,  whilst  the  most  effective  examined, 
lithium  carbonate,  converts  98%.  Sodium  and 
potassium  carbonates  and  sodium  fluosilicate  are 
also  very  effective  catalysts.  Phosphoric  oxide  and 
boron  trioxide  recommended  by  Rebuffat  and  Parra  - 
vano  were  found  to  give  poor  results.  The  effect  of 
grain  size  on  the  rate  of  transformation  under  other¬ 
wise  comparable  conditions  is  emphasised. 

The  possible  technical  value  of  using  such  catalysts 
as  alkali  carbonates  in  the  manufacture  of  silica 
bricks  is  mentioned.  H.  Ingles  on. 

Vapour  pressures  of  binary  systems.  A.  W. 
Porter  (Trans.  Faraday  Soc.,  1928,  24,  343—347 ; 
cf.  A.,  1921,  ii,  377). — It  follows  from  the  law  of 
Dull  cm  and  Margules  that  equations  connecting  the 
vapour  pressure  with  the  concentration  should  not 
violate  the  condition  that  each  side  of  the  equation 
must  be  symmetrical  with  respect  to  the  molar  frac¬ 
tions  (uq  and  u2)  of  the  constituents,  each  of  which 
is  supposed  to  be  of  tlic  same  molecular  type  as  the 
substance  in  the  vapour  state.  The  application  of 
Perman’s  data  for  aqueous  solutions  of  sugar  shows 
that  Raoul  t’s  law  does  not  hold,  even  in  the  most 
dilute  regions,  and  satisfactory  equations  representing 
the  data  are  derived  for  both  constituents.  From 
the  data  for  potassium  chloride  solutions  at  80°, 
general  considerations  relating  to  true,  colloidal,  and 
immiscible  solutions,  and  to  systems  in  which  solvent 
is  absorbed  on  the  solute,  are  advanced.  The 
equations  are  also  applied  to  the  determination  of 
equilibrium  constants  in  terms  of  vapour  pressures 
instead  of  masses  or  molar  fractions,  and  it  is  pointed 
out  that  the  so-eallcd  activity  coefficients  are  not 
constants  but  functions  of  \xx  and  |x.,  and  of  a  term 
representing  the  mutual  action  between  the  com¬ 
ponents  present.  A  solution  may  be  almost  ideal  ” 
for  the  solvent  in  the  presence  of  a  small  quantity  of 
solute,  but  it  is  then  by  no  means  ideal  from  the 
point  of  view  of  the  latter.  The  conditions  are 
more  complex  for  ternary  systems.  J.  Grant. 

Crystals  of  (B-brass.  Von  Goler  and  G.  Sachs 
{Naturwiss.,  1928,  16,  412 — 416). — The  gradual 

transformation  of  (3 -brass  over  the  temperature 
range  300 — 470°  is  not  accompanied  by  any  change 
in  the  Lane  pattern  large  enough  to  indicate  a  new 
lattice.  The  increase  in  temperature  causes  the 
weaker  interferences  to  disappear  and  the  stronger 
ones  are  reduced  in  intensity.  The  relation  between 
the  temperature  effect  and  recrystallisation  is  dis¬ 
cussed.  The  effective  slip  planes  have  been  studied 
from  tensile  tests.  R.  A.  Morton. 

Equilibrium  diagram  of  the  copper-rich  side 
of  the  copper-tin  system.  T.  Matsuda  (Sci. 
Rep.  Tohoku  Imp.  Univ.,  1928,  17,  141—161).— 
The  existence  of  a  transformation  at  590°  in  copper- 
tin  alloys  containing  15 — 26*5%  of  tin  has  been 
confirmed  by  thermal  analysis  and  b}f  electrical 


resistance  measurements.  It  is  attributed  to  a 
eutectoid  change,  the  eutectoid  containing  26%  of 
tin.  The  existence  of  a  eutectoid  transformation  at 
520°  was  also  confirmed.  Apart  from  these  changes 
the  equilibrium  diagram  for  alloys  containing  0 — 40% 
of  tin  agrees  with  that  of  Bauer  and  Vollendruck. 
Drop  forging  tests  show  that  alloys  containing  18 — - 
22%  of  tin  become  malleable  above  520°.  These 
alloys  show  a  reduction  in  Brin  ell  hardness  when 
quenched  from  above  590°,  C.  J.  Sbothells. 

Tin-bismuth  and  tin-cadmium  alloys  in  the 
solid  state  ;  assumption  of  stable  equilibria  at 
various  temperatures.  M.  Le  Blanc,  M.  Natt- 
manx,  and  D.  Tschesno  (Ber.  Sachs.  Ges.  Wiss., 
math.-phys.  Kl.,  1927,  79,  71 — 106;  Chem.  Zentr., 
1928,  i,  401). — In  the  system  tin-bismuth  there  is 
on  the  bismuth  side  a  small  homogeneous  region 
extending  to  1*5  at.-%  Sn  (micrograph Leal  observ¬ 
ation)  or  3*5  at.-%  Sn  (electrical  observations).  On 
the  tin  side  at  about  13  at.-%  Bi  a  compound  ( ?  BiSn?) 
appears,  forming  a  homogeneous  system  with  excess 
of  tin.  In  the  system  tin-cadmium  at  130°  with 
20  at.-%  Cd  a  compound,  probably  CdSn4,  is  formed, 
yielding  a  heterogeneous  system  with  excess  of 
cadmium.  With  excess  of  tin  at  2*5  at.-%  of  cadmium 
a  single  homogeneous  phase  is  formed. 

A.  A.  Eldridoe. 

Thermo  chemical  study  of  the  system 
cadmium-mercury.  T.  W.  Richards,  EL  L. 
Frevert,  and  C.  E.  Teeter,  jnn.  (J.  Araer.  Chem. 
Soc.,  1928, 50, 1293— 1302).— The  negative  heats  of  dis¬ 
solution  in  mercury  of  cadmium  amalgams  containing 
16 — 33%  Cd  increase  on  ageing,  due  to  the  gradual 
disappearance  of  the  traces  of  liquid  phase  present 
owing  to  the  phenomenon  of  f<  coring.”  This  pre¬ 
liminary  segregation  of  the  components  may  be 
prevented  by  chilling  at  —190°,  and  fresh  samples 
so  chilled  give  the  same  beats  of  dissolution  as  aged 
amalgams.  The  solidus  point  is  defined  as  the  point 
at  which  melting  begins  when  the  solid  phase  is 
completely  homogeneous ;  it  can  be  found  exactly 
only  by  successive  thermochemical  determinations 
on  quenched  samples.  The  results  agree  with  those 
of  Bijl  (A.,  1903,  ii,  8).  S.  K.  Tweedy, 

Heusler's  alloys,  Manganese-aluminium- 
copper.  0.  Heusler  (Z.  anorg.  Chem.,  1928,  171, 
126— 142),— The  constitution  of  the  ferromagnetic 
alloys  of  manganese,  aluminium,  and  copper  has 
been  studied,  and  the  m.-p.  diagrams  are  repro¬ 
duced.  Since  the  range  of  composition  for  which 
the  alloys  are  magnetic  corresponds  with  the 
region  of  existence  of  ternary  3  mixed  crystals  it 
appears  probable  that  these  give  rise  to  the  magnetic 
property.  In  order  to  confirm  this  view,  differential 
heating  curves  have  been  obtained  with  an  alloy 
containing  14*0%  of  manganese  and  10*5%  of  alumin¬ 
ium,  and  quenched  from  700°  and  then  aged  at  various 
temperatures.  The  results  show  that  the  thermal 
effect  of  the  magnetic  transformation  vanishes  if 
the  (3- mixed  crystals  arc  decomposed  by  ageing* 
This  accords  with  the  theory  (cf.  A.,  1927,  502)  that 
the  ferromagnetic  state  results  from  the  association 
of  the  atoms  in  the  homogeneous  solid  solution  to 
magnetic  molecules.  It  has  not  been  possible,  how- 
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ever,  to  ascertain  the  composition  of  the  magnetic 
substance.  R.  Cuthill. 

Thermal  dissociation  of  cadmium  nitrate. 
G.  jVIalquori  (Gazzetta,  1928,  58,  217 — 222).— A 
more  detailed  description  of  results  already  published 
(this  vol.,  593).  0.  J.  Walker. 

Solution  equilibria  between  crystalline  zinc 
hydroxide  and  sodium  hydroxide.  R.  Fricke 
(Z.  anorg.  Cliem.,  1928,  172,  234 — 242) . — The  solu¬ 
bility  of  rhombic  zinc  hydroxide  in  sodium  hydroxide 
solution  is  independent  of  the  relative  quantities  of 
the  substances  present.  For  solutions  containing 
7 — 42%  of  sodium  hydroxide,  equilibrium  is  attained 
at  30°  in  less  than  2-5  hrs.,  but  with  concentrations 
greater  than  30%  the  zinc  hydroxide  is  converted  into 
oxide.  Monosodium  zincate  may  be  prepared  by 
saturating  a  hob  44%  solution  of  sodium  hydroxide 
with  zinc  oxide,  filtering  from  residue  with  exclusion 
of  carbon  dioxide,  and  keeping  the  solution  in  a 
closed  vessel  at  the  ordinary  temperature.  After 
about  2  days  long  needles  commence  to  separate, 
and  by  gentle  shaking  a  thick  mass  of  crystals  is 
obtained.  H.  F.  Gillbe. 

Equilibrium  in  binary  systems  containing 
carbamide  as  one  component.  N.  A.  Pijschin 
and  D.  Konig  (Monat-sh.,  1928,  49,  75—82).—' The 
binary  systems  formed  by  carbamide  (B)  with  tri¬ 
chloroacetic  acid,  resorcinol,  cjuinol,  phenol,  guaiacol, 
a-naphthol,  naphthalene,  and  diphenyl  (A)  have 
been  investigated  by  the  method  of  thermal  analysis. 
In  the  first  three  eases  equimolecular  compounds  of 
the  type  AB,  m.  p.  80°,  101°,  and  130°,  respectively, 
are  formed,  whilst  with  phenol  a  compound  of  the 
type  AoB,  m.  p.  59°,  is  formed.  Guaiacol  and 
a-naphthol  yield  only  mechanical  mixtures.  With 
naphthalene  and  diphenyl  two  liquid  layers  are 
formed,  the  mutual  solubilities  of  carbamide  and 
the  hydrocarbons  being  very  small.  The  eutectic 
temperatures  in  the  other  cases  are,  respectively, 
59°  and  27°,  90°  and  84°,  110°  and  125°,  36°,  24*5°, 
and  65°,  the  corresponding  mol.  percentages  of  the 
component  A  being  37  and  75,  30  and  75,  20  and  63, 
93 *5,  94  and  67,  respectively.  J.  W.  Raker. 

X-Ray  investigation  of  the  decomposition  of 
complex  iron  cyanides.  R.  Brill  and  H.  Mark 
(Z.  physikal.  Cliem.,  1928,  133,  443 — 455). — -When 
ammonium  ferrocyanide  is  heated  in  a  vacuum  at 
320°,  the  product  appears,  from  its  AT -ray  diagram, 
to  be  ferrous  ferrocyanide.  If  this  is  decomposed 
further  by  heating  in  a  current  of  nitrogen  and 
hydrogen  in  the  proportion  of  1:3,  lines  which 
appear  to  correspond  with  a-iron  soon  appear  in  the 
diagram,  and  ultimately  pure  a-iron  remains.  At 
certain  stages  of  the  reduction,  intermediate  products, 
probably  carbides  and  nitrides,  can  also  be  detected. 

R.  Cuthill. 

Causticisation  of  sodium  carbonate  by  ferric 
oxide.  XI.  Heat  of  dissolution  of  sodium 
carbonate.  M.  Matstjx,  S.  Naxata,  K.  Akiyama, 
ar*d  K .  Bito  {J.  goc.  Chem.  Ind.  Japan,  1928,  31, 
140 — 147). — The  heat  of  dissolution  of  sodium 
carbonate  in  water  was  measured  by  means  of  a 
constant- temperature  calorimeter  with  an  electric 


heating  device,  and  found  to  be  Na2C03[s]+aq.[1000 
mol.] =Na2C03[aq.] +5606*7  -4-22*1  g.-cal.  at  25 G» 

S.  Oka. 

Decomposition  of  orthoclase.  O.  K.  Botvinkin 
(J.  Russ.  Pliys.  Cliem.  goc.,  1927,  59,  1029—1031),— 
Observations  on  the  decomposition  of  orthoclase  by 
water  vapour  at  115°,  315°,  and  318°  and  by  water 
saturated  with  carbon  dioxide  at  75,  90,  95,  and  120 
atm.  show  that  orthoclase  is  very  stable  towards 
water  and  aqueous  solutions  of  carbon  dioxide ;  the 
stability  decreases  slightly  with  rise  of  temperature 
and  of  pressure.  A.  Ratcliffe. 

Solubility  of  cadmium  sulphide  in  hydro* 
chloric  acid.  M.  Aumeras  (Compt.  rend.,  1928, 
186,  1541 — 1543). — The  application  of  the  author’s 
method  for  the  study  of  equilibria  in  ionised  systems 
(A.,  1927,  1141)  has  shown  that  the  solubility  at  16° 
of  cadmium  sulphide  in  hydrochloric  acid  can  be 
represented  by  [HCl]=970[H2S][CdCI2]  for  dilute  solu¬ 
tions.  This  corresponds  with  complete  dissociation 
of  hydrochloric  acid  and  of  cadmium  chloride  and 
with  the  single-stage  dissociation  H2S  HS'+H\ 
To  avoid  oxidation,  the  experiments  were  performed 
in  an  atmosphere  of  nitrogen.  J.  Grant, 

Equilibria  of  sulphides  and  silicates  in  slags. 
W.  Jander  and  K.  Rothschild  (Z.  anorg.  Cliem., 
1928,  172,  129 — 146). — The  reversible  equilibria  in 
the  systems  lead  silicate-ferrous  sulphide,  cuprous 
silicate-ferrous  sulphide,  nickelous  silicate-ferrous 
sulphide,  lead  silicate- cuprous  sulphide,  cuprous 
silieate-nickelous  sulphide,  nickelous  silicate-lead 
sulphide,  and  sodium  silicate-lead  sulphide  have  been 
investigated.  The  simple  mass  action  law  is  not 
applicable  to  these  systems,  but  by  use  of  an  approxim¬ 
ation  equation  derived  from  the  Lorenz  modified 
mass  action  law  the  constants  1*12,  1*44,  2*25, 
10*01,  1*02,  and  1*64,  respectively,  are  obtained.  In 
the  sodium  silicate-lead  sulphide  system  the  experi¬ 
mental  error  is  too  large  to  admit  of  a  satisfactory- 
cons  taut  being  obtained,  since  the  reaction  proceeds 
nearly  to  completion.  From  the  constants  for  any 
two  systems,  that  for  a  third  may  be  calculated  with 
considerable  accuracy.  The  affinity  relationships  of 
the  various  metals  towards  sulphur  and  oxygen  alter 
considerably  at  higher  temperatures. 

H.  F.  Gillbe. 

Quaternary  system,  water-sodium  nitrate- 
sodium  chloride-sodium  sulphate  from  below 
0°  to  above  100°.  A.  Chretien  (Caliche,  1927,  9, 
248 — 259).— The  eutectic  points  and  the  composition 
of  the  solid  and  liquid  phases  have  been  deter¬ 
mined.  Chemical  Abstracts. 

Reciprocal  pair  :  2NaCl  +  Ba(C103)2  = . 

2NaC103+BaCl2.  C.  Di  Capua  and  A.  Bertoni 
(Gazzetta,  1928,  "58,  249 — 253). — The  isotherms  of 
the  four  systems  N aC103-N aCl-H0  O ,  NaCl— BaCl2“ 
H20,  BaCl2-Ba(C103}2-H20 ,  Ba(C!03)2+tfaC103-H20 
have  been  studied  at  20°  and  the  triangular  diagrams 
constructed.  The  stable  pair  is  found  to  be  Ba(CI03)2— 
NaCl.  The  composition  of  the  solutions  in  equilibrium 
with  the  two  stable  triads  Ba(d03)2 +NaCl+NaC103 
and  Ba(C103)2+NaCl+BaCl2  as  solid  phases  has  also 
been  determined.  O.  J.  Walker. 
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Vapour  pressure  and  heat  of  dilution  of 
aqueous  solutions.  V.  Activity.  E.  P.  Perman 
(Trans.  Faraday  Soc.,  1928,  24,  330— 336).- See 
this  vol.,  368. 

Properties  of  metallic  hydrides.  A.  S  reverts 
and  A.  Gotta  (Z.  anorg.  Chem,,  1928,  172,  1 — 31). — 
The  heats  of  formation  of  cerium,  praseodymium , 
and  lanthanum  hydrides  are  42,260,  39,520,  40,090 
g.-cal./g.  of  hydrogen  respectively,  whilst  the  densities 
of  the  hydrides  are  5*55,  5 ‘56,  and  5-83,  respectively. 
The  heats  of  formation  differ  very  little  from  those 
of  calcium,  barium,  and  lithium  hydrides,  but  whereas 
these  substances  have  considerably  greater  densities 
than  the  corresponding  metals,  the  reverse  is  true  of 
the  rare-earth  hydrides  investigated  and  of  titanium, 
zirconium,  and  vanadium  hydrides.  In  several  ways, 
the  rare-earth  halides  resemble  those  of  the  elements 
of  the  titanium  and  vanadium  groups  of  the  periodic 
classification,  and  are  by  their  semi- metallic  nature 
sharply  differentiated  from  the  salt-like  hydrides 
formed  by  the  elements  of  the  first  and  second 
groups,  and  from  the  metallic  hydrides  of  iron, 
cobalt,  nickel,  and  platinum.  II.  F.  Gillbe. 

Accuracy  of  Stohmaim's  thermo  chemical 
data.  P.  E.  Verkade  and  J.  Coops,  jun.  (Bee. 
trav.  chim.,  1928,  47,  606 — 618). — Swientoslawskfs 
method  (A.,  1920,  ii,  470)  of  correcting  the  older 
thermochemical  data  to  the  basis  of  the  international 
thermochemical  standard  of  1922  (heat  of  com¬ 
bustion  of  benzoic  acid  6324  g.-cal.15/g.,  weighed  in 
air)  consists  in  comparing  values  Av  A2,  A3,  etc. 
obtained  by  the  earlier  worker  with  values  A1/,  A2\ 
A3  found  later  under  the  same  conditions  but  using 
the  international  standard.  The  series  of  the  earlier 
worker  are  regarded  by  Swientoslawski  as  homo¬ 
geneous  if  the  ratios  cq,  a3,  etc.  vary  only  within 
0*1 — -0*15%.  The  mean  of  the  values  is  used  by  him 
to  correct  the  earlier  data. 

The  heats  of  combustion  of  about  40  substances 
previously  determined  by  S  toll  maim  have  been  re¬ 
determined.  The  factors  required  to  bring  Stoh- 
mamTs  data  to  the  international  basis  vary  from 
1*0031  to  0*9892,  but  lie  mainly  between  the  limits 
0*994  and  1*002.  StohmamTs  results  do  not  fall  into 
two  homogeneous  groups  as  stated  by  Swientoslawski 
and  Pillich,  but  constitute  a  very  heterogeneous 
group.  It  is  impossible  to  apply  any  correction  to 
the  data  of  Stohmann  which  could  reduce  them  to 
the  present  international  standard.  Probably  the 
error  of  Swientoslawski  and  Pillich  arises  from  the  use 
of  too  few  comparison  substances.  H.  Ingleson. 

Absolute  determination  of  heat  of  combustion 
of  benzoic  acid.  W.  A.  Both,  O.  Doepke,  and  H. 
Banse  (Z.  physikal.  Chem.,  1928,  133,  431 — 442). — 
A  redetermination  of  the  heat  of  combustion  of  benzoic 
acid  has  given  the  value  of  6323  g.-cal.15/g, 

R. '  Cuthill. 

Heat  of  formation  of  molecular  hydrogen. 
IT.  R.  Bichow  sky  and  L.  C.  Copeland  (J.  Amer. 
Chem.  Soc.,  1928,  50,  1315— 1322).— Direct  deter¬ 
minations  give  105,000-^3500  g.-cal.  at  constant* 
pressure.  S.  K.  Tweedy. 

Valve  oscillator  for  use  in  conductivity 
measurements .  J.  W.  Woodcock  and  D.  M. 


Murray -Rust  (Phil.  Mag.,  1928,  [vii],  5,  1130 — 
1133). — Describes  the  construction,  from  commercial 
standard  components,  of  a  valve  oscillator  of  the 
type  described  by  Ulieh  (A.,  1925,  ii,  671).  The 
apparatus  has  been  employed  in  the  measurement 
of  the  conductivities  of  dilute  non-aqueous  solutions. 

A.  E.  Mitchell. 

Conductivity  measurement  by  means  of  an 
oscillating  valve  circuit.  E.  F.  Burton  and  A. 
Pitt  (Phil.  Mag.,  1928,  [vii],  5,  939— 943).— The 
plate-grid  coil  and  grid-filament  coils  of  a  valve- 
oscillating  circuit  are  arranged  round  a  tube  which 
is  to  contain  the  specimens  to  be  examined.  The 
oscillations  in  the  circuit  are  rectified  in  a  second 
valve  circuit  and  passed  through  a  galvanometer. 
The  steady  current  through  the  galvanometer  is 
balanced  by  means  of  a  contra-current  from  a  poten¬ 
tiometer  arrangement.  If,  with  the  circuits  so 
arranged,  a  slightly  conducting  liquid  is  placed  in 
the  tube,  a  deflexion  of  the  galvanometer  is  obtained. 
For  example,  a  change  in  conductivity  of  water  from 
10*5  to  11*5x10”°  produced  a  galvanometer  deflexion 
change  of  32*2 — 33*7.  W.  E.  Downey. 

Voltage  effect  in  the  conductivity  of  electrolytes 
in  weaker  fields.  M.  Wien  (Ann.  Physik,  1928, 
[iv],  85,  795—811).' — In  an  earlier  paper  (A.,  1927, 
940)  a  voltage  effect  in  the  form  of  a  deviation  from 
Ohm’s  law  for  electrolytic  resistances  was  recorded 
for  moderate  and  strong  fields.  An  extension  of  the 
Debye  theory  of  electrolytic  conduction  has  been 
made  by  Joos  and  Blumentritt  (Physikal.  Jahrb., 
1927,  28,  836)  but  it  is  restricted  to  weaker  fields. 
A  method  of  measuring  the  voltage  effect  with  weak 
fields  has  now  been  devised  and  applied  to  a  series  of 
forro-  and  ferri- cyanides  and  other  salts  in  different 
concentrations.  The  voltage  effect  in  weak  fields  is 
in  accord  with  the  expression  AXy=AX2(l — BA2),  A 
and  B  being  constants  and  X  the  applied  field  in 
volt/em.  A  is  approximately  proportional  to  the 
square  of  the  product  of  the  valencies  {z)  of  the  ions, 
and  approximately  proportional  to  the  root  of  the  con- 
ductivity  :  the  expression  A  =5*5  X 10  , 

in  which  kq  is  the  conductivity  0*001,  is  empirically 
valid.  A  also  depends  to  some  extent  on  the  nature 
of  the  ions.  The  B  term  likewise  increases  as  the 
product  of  the  valencies  increases,  but  the  rate  of 
increase  of  A  is  much  greater  than  that  of  B.  As 
the  concentration  decreases  B  increases ;  on  an  average 
B  is  three  times  as  great  -with  a  concentration  corre¬ 
sponding  with  conductivity  k= 0*000125  as  k= 0*001. 

Experiments  with  solutions  of  cobalt  chloride  and 
of  potassium  iodide  in  acetone  show  results  of  the 
same  general  type,  but  A  is  greater  and  B  smaller 
than  in  aqueous  solutions  under  the  same  conditions. 

R.  A.  Morton. 

Behaviour  of  dilute  electrolytes  in  high  field 
strengths.  M,  Blumentritt  (Ann.  Physik,  1928, 
[iv],  85,  812— 830),— A  satisfactory  theoretical  basis 
for  the  experimental  results  of  Wien  (cf.  preceding 
abstract)  has  been  evolved  in  terms  of  the  Debye- 
Hiiekel  theory.  The  equation  AX2(1 — BX2)  re¬ 

quires  A  to  be  approximately  given  by  [1  l(Di\)k]g(z), 
in  which  is  the  equivalent  concentration  per  litre, 
and  g(z)—zz  $  for  binary  electrolytes  with  ions  having 
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equal  viscosity  constants.  It  is  shown  that  the 
initial  effect  AX=^AX2  depends  on  concentration, 
dielectric  constant,  and  the  valencies  of  the  ions,  in 
exactly  the  manner  found  in  Wien’s  experiments. 
The  second  term  BZ2  requires  B  to  vary  as  Dfrt  .f(z)} 
f{z)  being  equal  to  z  for  binary  electrolytes  with  ions 
showing  equal  viscosity  constants.  B  varies  as  found 
by  Wien.  Such  discrepancies  as  arise  occur  with 
1— -3  and  1—4  valencies  in  the  electrolytes,  and  are 
probably  due  to  departures  from  the  Debye-Hiickel 
theory.  The  application  of  Onsager’s  modification 
of  the  theory  should  clarify  the  position  but  the 
calculations  are  likely  to  prove  more  complicated. 

Rr.  A.  Morton. 

Contact  potentials.  I.  Calculation  of  contact 
potential  from  kinetics  of  diffusion.  E.  Dbnina 
(Gazzetta,  1928,  58,  160— 177).— The  theory  of  elec¬ 
trode-electrolyte  potentials  is  developed  from  the 
kinetics  of  diffusion,  and  it  is  shown  that  the  Nernst 
expression  E~(RT  log  Pj'p)jnF  can  be  regarded  as 
a  special  case  of  a  more  general  equation.  The 
potential  at  the  interface  of  two  non-miscible  solutions 
and  the  Soret  effect  are  discussed  in  relation  to  the 
new  theory.  It.  W.  Lttnt. 

Anomalies  of  the  E.M.F.  relationships  of 
palladium  in  hydrogen  chloride  solutions.  F. 
Muller  (Z.  Elektrochem.,  1928,  34,  237 — 240). — 
The  anomalous  behaviour  of  palladium  when  used  as 
an  indicator  electrode  in  oxidation-reduction  reactions 
is  connected  with  the  presence  of  hydrogen  chloride 
in  the  solutions.  The  difference  in  the  behaviour  of 
this  metal  compared  with  that  of  the  others  of  the 
same  group  is  ascribed  to  the  existence  of  a  sparingly 
soluble  film  of  unknown  nature  on  the  surface  of  the 
electrode.  H.  F.  Gillee. 

Determination  of  the  ^-potential  on  cellulose. 
Method.  D.  R.  Briggs  (J.  Physical  Chem.,  1928, 
32,  641 — 675). — A  method  for  the  determination  of 
the  ^-potential  on  cellulose  materials  by  means  of 
measurements  of  the  streaming  potential  is  described. 
Preliminary  experiments  showed  that  substitution  of 
the  specific  conductance  of  the  liquid  in  the 
diaphragm,  for  *D,  that  of  the  liquid  in  bulk,  gives 
values  of  the  ratio  Hks/P}  where  II  is  the  streaming 
potential  under  a  hydrostatic  pressure  P,  which  are 
more  nearly  independent  of  the  tightness  of  packing 
of  the  cellulose  material.  ks  can  now  be  accurately 
measured  by  the  method  described  and  absolute 
values  of  'Q  can  be  obtained  from  the  streaming 
potential  equation  jPz.  %  varies  with  the 

source  and  history  of  the  cellulose  used;  approxim¬ 
ate  values  for  two  samples  of  a  rag  pulp  and  for  a 
wood  pulp  are  0-214,  0*016,  and  0*0083  volt,  respect¬ 
ively.  The  effect  of  ions  on  the  ^-potential  of  cellulose 
is  studied.  The  literature  and  development  of  the 
streaming  potential  equation  are  review- ed. 

L.  S.  Theobald. 

Overvoltage.  IV.  Measurement  of  minimum 
overvoltage  from  the  currentr-voltage  curve.  V. 
Relationship  between  minimum  overvoltage  and 
current  density.  T.  Gnoda  (Z.  anorg.  Chem., 
1928,  172,  87—108,  109— 120).— IV.  The  hydrogen 
overvoltage  at  gold,  platinum,  copper,  nickel,  and 
mercury  electrodes  has  been  determined  from  the 


current-voltage  curves.  This  method  shovrs  the 
influence  on  the  overvoltage  of  the  mode  of  storage 
of  the  electrodes,  and  also  the  attainment  of  a  minimum 
value  after  anodic  polarisation.  The  minimum  values 
in  volts  obtained  at  30°  in  2A-sulphuric  acid  solution 
are :  platinum  0*0061,  gold  0*0084,  nickel  0*084, 
copper  0-091,  and  mercury  0*855,  in  good  agreement 
with  the  earlier  measurements  (cf.  A.,  1926,  941). 

V.  The  anodic  polarisation  of  a  gold  electrode  at 
a  current  density  greater  than  0*3  coulomb /cm.2 
results  in  a  certain  minimum  overvoltage,  expressed 
by  the  equation  nm=n0Py  where  -m  is  the  minimum 
overvoltage,  b  is  a  constant  dependent  only  on  the 
metal  employed,  and  tt0  is  the  minimum  overvoltage 
when  the  current  density  I  is  1  milliamp./cm.2  The 
overvoltage  is  not  influenced  by  a  film  of  oxide  on 
the  electrode  nor  by  adsorbed  oxygen,  but  is  con¬ 
cerned  solely  with  the  gold  electrode. 

H.  E.  Gillbe. 

Electrochemical  behaviour  of  silicate  glasses. 
Ill,  Cathode  and  anode  gases.  IV.  Solid 
electrolytic  deposits.  M.  J.  Mulligan,  J.  B.  Fer¬ 
guson,  and  J.  W.  Rebbeck  (J.  Physical  Chem.,  1928, 
32,  779—784,  843—851 ;  cf.  A.,  1926,  31 ;  this  vol., 
245). — III.  Additional  evidence  of  the  formation  and 
disappearance  of  cathode  gas  during  the  electrolysis 
of  various  glasses  and  of  the  permeability  of  glass  to 
various  ions  is  advanced.  The  disappearance  of  gas 
on  current  reversal  may  be  due  to  the  sodium  from 
the  hydroxide  film  entering  the  glass,  and  the  re¬ 
formation  of  water  which  is  adsorbed ;  in  support  of 
this,  it  is  found  that  hydrogen  disappears  only  in  the 
presence  of  sodium  hydroxide.  Cathode  gas  has  now 
been  obtained  with  Schott  glasses  and  with  Cavalier 
glass.  Replacement  of  the  sodium  in  the  soda-lime 
glass  by  silver  in  one  ease  prevented  the  formation  of 
cathode  gas,  but  other  experiments  indicated  that 
silver  does  not  always  uniformly  replace  the  sodium. 
The  movement  of  water  into  or  out  of  glass  under 
the  influence  of  an  electric  current  is  also  indicated. 
Anode  gas  is  formed  with  sodar-lime  glass  at  275° 
and  possibly  at  lower  temperatures.  This  is  accom¬ 
panied  by  the  formation  of  a  deposit  insoluble  in 
water  but  soluble  in  nitric  acid ;  traces  of  such 
deposits  are  formed  at  100°.  The  results  are  in 
general  agreement  with  those  of  Le  Blanc  and 
Kersehbaum  (A.,  1910,  ii,  481)  except  for  the  lower 
temperatures  nowr  observed,  a  difference  which  may 
be  ascribed  to  differences  in  the  composition  of  the 
glasses  used. 

IV.  Solid  deposits  are  formed  near  the  surface 
when  the  glasses  are  electrolysed  with  mercury  first 
as  anode  and  then  as  cathode.  The  deposit  consists 
mainly  of  silicon,  probably  produced  by  the  action  of 
sodium  on  the  silicates.  Silver  has  also  been  de¬ 
posited.  The  formation  of  these  deposits  appears  to 
result  from  a  puncturing  of  the  anodic  glass  layers, 
and  the  dielectric  strength  of  these  layers  depends 
partly  on  the  nature  of  the  ions  w  hich  reach  them. 

L.  S.  Theobald, 

Theory  of  passivity.  II.  Relation  between 
passivation  current  density  and  time.  W.  J. 
Muller  and  0.  Lowy  (Monatsh.,  1928,  49,  47 — 74). 
—On  the  basis  of  the  theory  of  passivity  previously 
enunciated  (Muller  and  Konopicky,  this  voL,  247)  it 
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is  shown  that  the  smaller  the  current  density  employed 
the  thicker  is  the  protective  film,  and  a  formula  for 
the  relationship  between  the  passivation  time  {ip)  and 
the  current  density  (i0/.F0)  is  deduced.  This  formula 
tp—B(i0!F0)~m}  where  B  is  a  constant  and  m  is  an 
exponential  obtained  from  the  experimental  data, 
represents  a  straight  line,  log  ^=log  B—~m  log  (?0/F0) 
when  the  logarithms  of  time  and  current  density  are 
employed .  The  values  of  /0  calculated  from  this 
equation  are  found  to  be  in  good  agreement  with  the 
observed  values  in  the  results  previously  obtained  for 
iron,  nickel,  zinc,  and  chromium,  and  also  with  fresh 
data  for  iron  in  various  electrolytes  at  20°,  in  ^-sul¬ 
phuric  acid,  and  in  sulphuric  acid  containing  ferrous 
and  ferric  sulphates.  The  earlier  suggestion  ( loc . 
cit.)  that  the  protective  film  consists  of  stable  hydrated 
sulphates  is  confirmed  by  photomicrographic  investig¬ 
ations  of  the  surface  of  the  iron  electrodes  on  which, 
when  passivity  has  been  produced,  a  crystalline  layer 
of  ferrous  sulphate  heptaliydrate  can  be  detected. 
The  behaviour  of  protected,  unprotected,  and  rotating 
electrodes  has  been  studied  and  the  results  are  those 
which  would  be  expected  from  the  theory.  In 
electrolytes  saturated  with  ferrous  sulphate  the 
minimum  current  density  at  which  passivity  can  be 
produced  has  a  higher  value  in  the  case  of  the  unpro¬ 
tected  electrode  than  in  the  case  of  the  protected 
electrode,  and  a  still  higher  value  when  a  rotating 
electrode  is  used.  With  relatively  high  current 
densities  (above  0-31  amp. /cm.2)  the  passivation  time 
is  approximately  the  same  with  both  the  protected 
and  the  unprotected  electrodes,  but  at  lower  current 
densities  the  time  is  very  much  longer  in  the  latter 
case.  With  a  rotating  electrode  the  time  increases 
rapidly  with  decrease  in  current  density  at  values  of 
the  latter  below  0*54  amp. /cm.2  At  the  same  current 
densities  the  same  passivation  time  is  observed  both 
with  polished  electrodes  and  with  electrodes  which 
have  been  covered  with  an  oxide  film  by  immersion 
in  potassium  chromate  solution  (Evans,  A.,  1927, 
(319).  The  oxide  film  is  completely  dissolved  in  the 
acid  solutions  used  and  hence  any  theory  of  passivity 
based  on  the  protective  oxide  film  is  excluded, 

J.  W.  Baker. 

Effect  of  superposed  alternating  current  on 
the  deposition  of  zinc-nickel  alloys.  H.  0.  Cocks 
(Trans.  Faraday  Soc.,  1928,  24,  348— 358).— The 
variations  in  the  average  deposition  potential  and  in 
the  composition  of  the  zinc-nickel  alloys  deposited 
eathodically  from  (MA-acid  sulphate  solutions  with 
variations  in  D.G.  density  and  in  the  ratio  A.G  :  D.G. 
are  recorded.  In  the  apparatus  used,  although  a  leak 
of  A.C.  into  the  DXL  circuit  and  vice  versa  occurred, 
the  readings  of  the  hot  wire  and  moving -coil  ammeters 
in  series  with  the  cathode  indicated  only  the  D.G . 
and  A.C.  passing  through  the  electrolytic  cell.  With 
rise  of  D.C .  density  the  reaction-resistance  to  nickel 
deposition  and  the  hydrogen  evolution  increase;  at 
the  same  time,  the  hydrogen  overvoltage  rises,  and 
zinc  deposition  increases  until  it  becomes  the  main 
process.  As  the  density  of  the  D.G.  component  of 
the  pulsating  current  is  increased  (the  ratio  A.G  :  D.G. 
being  constant),  the  composition  of  the  deposits  above 
the  critical  D.C.  density  follows  the  curve  for  D.C. 
alone.  The  phenomena  attending  the  deposition  of 


zinc  and  nickel  together  and  separately  are  outlined, 
and  an  explanation  is  given  of  the  effects  of  super¬ 
posed  A.G.  based  on  its  known  depolarising  effect  on 
irreversible  electrode  processes  and  on  the  assumed 
net  result  of  the  periodic  increases  in  current  density 
above  that  of  the  D.C.  component  (cf.  Allmand  and 
Cocks,  A.,  1926,  912).  J.  Grakt. 

Theory  of  electrolytic  deposition  of  chromium 
from  chromic  acid  solutions.  Y.  Kato  and  T. 
Murakami  (J.  Soc.  Cliem.  Ind.  Japan,  1928,  31. 
124 — 128). — The  current  efficiency  for  the  electrolytic 
deposition  of  chromium  is  very  low,  being  less  than 
30%  in  most  cases,  but  it  increases  with  increasing 
current  density.  The  authors  assume  that  hydrogen 
overvoltage  is  due  to  accumulation  of  monatomic 
hydrogen  and  apply  Nemst’s  formula  to  the  calcul¬ 
ation  of  the  concentration  of  the  monatomic  hydro¬ 
gen.  On  this  assumption,  the  values  of  the  concen¬ 
tration  of  the  monatomic  hydrogen  at  different 
densities  are  calculated  from  the  overvoltage.  When 
these  concentrations  and  the  amount  of  chromium 
deposited  are  plotted  against  the  current  density  the 
resulting  curves  arc  found  to  be  nearly  parallel,  and 
from  this  it  is  inferred  that  the  electrolytic  deposition 
of  chromium  from  chromic  acid  solution  does  not 
result  directly  by  the  loss  of  electrons  from  Cr04"  or 
Cr207",  but  indirectly  by  the  reducing  action  of  the 
monatomic  hydrogen  on  the  film  (consisting  of 
chromium  oxides)  which  is  formed  on  the  cathode. 
Superposition  of  alternating  current  on  direct  current 
makes  the  current  efficiency  very  low,  and  this  fact 
favours  the  above  theory.  The  lowering  of  the 
current  efficiency  with  rising  temperature  is  also  in 
accord  with  the  theory.  Iv.  Kasiiima. 

Theory  of  electrodialysis.  R.  Bradfield 
(Naturwiss.,  1928, 16,  404 — 408) . — Electrodialysis  has 
the  advantage  of  removing  electrolytes  from  colloidal 
solutions  more  quickly  than  ordinary  dialysis.  The 
colloidal  solution  is  placed  between  two  membranes 
outside  of  which  are  electrodes  dipping  into  running 
water.  With  the  application  of  an  electric  field,  the 
anions  pass  through  the  anode  membrane  and  appear 
as  acid,  whilst  the  cations  appear  in  the  cathode 
chamber  as  hydroxide.  With  most  membranes,  the 
ions  diffuse  unequally  and  excess  of  one  kind  may 
seriously  modify  the  properties  of  the  colloid  in  the 
middle  chamber.  The  defects  of  electrodial' ysis  are 
minimised  by  using  very  small  currents,  but  in  so 
doing  the  advantage  of  rapidity  is  lost.  If  suitable 
negative  cathode  membranes  and  positive  anode 
membranes  could  be  obtained  it  would  be  possible  to 
conserve  both  speed  and  neutrality.  A  stable  positive 
membrane  can  be  made  by  treating  a  collodion  film 
with  a  2%  solution  of  haemoglobin.  Experiments 
with  a  parchment  membrane  on  the  cathode  side  and 
collodion,  parchment,  or  haemoglobin  membranes  on 
the  anode  side  indicate  that  the  latter  is  much  the 
best,  since  after  electrodialysis  the  solutions  in  the 
middle  chamber  show  the  smallest  departures  from 
neutrality  with  the  new  membrane.  The  efficiency 
of  the  electrodialysis  (E = [acid -f base] /coulombs)  is, 
moreover,  higher  for  the  haemoglobin  membrane  than 
for  the  other  membranes;  e.g.,  for  sodium  chloride  it  is 
0*71  as  against  041  and  046.  For  the  salts  of  weak 
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acids  E  is  considerably  greater  than  unity,  in  apparent 
contradiction  with  Faraday's  law.  An  explanation 
of  this  phenomenon  is  given.  R.  A.  Morton. 

Region  of  existence  of  unimolecular  reactions. 
L.  S.  Kassel  (J.  Araer.  Cliem.  Soc.,  1928,  50,  1344— 
1 352). — Previously  recorded  experimental  data  con¬ 
firm  the  theoretical  prediction  (cf,  this  voL,  372)  that 
imimoleeular  reaction  rates  decrease  at  low  pressures. 
The  typical  decomposition  of  a  polyatomic  molecule 
will  be  bi molecular  at  high  pressures  (due  to  collision 
reactions),  with  a  negligible  unimolecular  part  (due 
to  spontaneous  decomposition  of  activated  molecules) ; 
as  the  pressure  is  lowered  the  latter  part  gains  in 
importance  until  it  dominates  and  obscures  the 
bimoleeular  part.  At  still  lower  pressures  the  uni¬ 
molecular  reaction  rate  decreases  until  it  merges  into 
a  second  order  rate  having  a  constant  higher  than  that 
for  the  high-pressure  bimoleeular  reaction.  In  the 
latter  stage  nearly  all  the  activated  molecules  decom¬ 
pose,  since  deactivation  collisions  become  infrequent. 
The  decomposition  of  acetaldehyde  represents  a 
transition  from  the  high-pressure  bimoleeular  to  the 
uni  molecular  stage,  and  the  decomposition  of  azo- 
methane,  a  transition  from  the  unimolecular  to  the 
low-pressure  bimoleeular  stage.  Possible  methods  of 
deciding  which  of  several  types  of  bimoleeular  reaction 
dominates  a  given  reaction  are  outlined.  Uni  mole¬ 
cular  reaction  rates  vary  over  a  wider  range  than 
D ashman’s  formula  allows  (A.,  1921,  ii,  315). 

S.  K.  Tweedy. 

Irregular  mode  of  spherical  propagation  of 
flame.  T.  Terada  and  K.  Yumoto  (Proc.  Imp. 
Acad.  Tokyo,  1928,  4,  98—101 ;  cf.  A.,  1926, 1106).— 
The  corrugated  surface  of  the  nearly  spherical  flame 
front  previously  observed  when  mixtures  of  hydrogen 
and  oxygen  were  ignited  by  a  spark  is  attributed  to 
shrinkage  of  the  gas  due  to  condensation  of  water 
vapour.  The  presence  of  anti -knock  materials  in  the 
gas  reduced  the  effect.  C.  J.  Smith  ells. 

Effects  of  anti*-  det  on  ants  in  the  vapour  phase. 
Albert,  Dumanqis,  and  Pignot  (Compt.  rend.,  1928, 
186, 1298—1299  ;  cf.  Moure u  and  Dufraisse,  this  vol., 
180,  251). — The  effect  of  5%  of  an  anti -de tenant  in  a 
mixture  of  air  and  pure  hexane  in  the  wt. -ratio 
17*52  :  1  is  to  increase  the  duration  of  combustion. 
In  particular,  with  lead  tetraethyl  the  maximum 
pressure  is  attained  by  a  series  of  steps  (instead  of  by 
an  apparently  continuous,  rapid  rise)  which  are  sup¬ 
posed  to  represent  successive  stages  of  increasing 
complexity  in  the  oxidation  of  the  hydrocarbon,  the 
complete  evolution  of  which  is  ensured  by  the  presence 
of  the  anti-detonant.  J.  Grant. 

Limits  of  inflammability  of  gases  and  vapours. 
H.  F.  Coward  and  G.  W.  Jones. — See  B.,  1928,  392. 

Explosions  in  closed  vessels.  Correlation  of 
pressure  development  with  flame  movement. 
0.  C.  be  C.  Ellis  and  R.  V.  Wheeler— See  B., 
1928,  392. 

Flammability  of  mixtures  of  methyl  and  ethyl 
chlorides  and  bromides  [with  air].  G.  W.  Jones. 
—See  B.,  1928,  428. 

Neutral  salt  action  in  ionic  reactions.  Tem¬ 
perature  coefficients  of  neutral  salt  action. 
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A.  yon  Kiss  and  (Frl.)  I.  Bossanyi  (Rec.  trav. 
chim.,  1928,  47,  619—626;  cf.  A.,  1927,  632,  945).— 
The  reaction  taking  place  between  persulphate  and 
iodine  ions  has  been  studied  at  seven  temperatures 
from  0°  to  75°.  The  temperature  coefficient  is 
unaffected  by  the  presence  of  neutral  salts,  e.g.} 
magnesium  sulphate  or  potassium  nitrate.  The  tem¬ 
perature  coefficient  has  the  normal  value  which  falls 
with  rise  of  temperature.  H.  Ingles  on. 

Velocity  of  decolonisation  of  potassium  per¬ 
manganate  by  oxalic  acid  and  the  influence  of 
other  substances  in  the  solution.  M.  Bobtelsky 
and  D.  Kaplan  (Z,  anorg.  Chem.,  1928,  472,  196 — 
212). — The  occurrence  and  nature  of  induction  are 
discussed  especially  in  relationship  to  the  electrical 
condition  of  the  reacting  system .  The  influence  of 
added  substances  on  the  velocity  of  reduction  of 
potassium  permanganate  solutions  by  oxalic  acid  has 
been  investigated.  In  dilute  solution  the  influence 
of  ions  which  arc  unable  to  undergo  oxidation  or 
reduction  is  very  small,  whereas  in  concentrated 
solution  the  action  is  extremely  variable,  zinc, 
cadmium,  aluminium,  and  chlorine  ions  accelerating 
the  reaction  very  considerably.  Other  ions  exert 
specific  accelerative  influences,  and  the  suggestion  is 
made  that  a  method  for  the  determination  of  such 
ions  could  be  based  on  this  effect.  H.  F.  Gillre. 

Equilibrium  in  salt  solutions.  “Activity 
theory  of  reaction  velocity.”  W.  F.  K.  Wynne- 
Jones  (J.G.S.,  1928,  1230 — 1233). — A  criticism  of 
Soper’s  results  (cf.  this  vol.,  24,  26).  F.  J.  Wilkins. 

Equilibrium  in  electrolyte  solutions  and  the 
reaction-velocity  equation,  F.  G,  Soper  (J.C.S., 
1928,  1233 — 1235). — A  reply  to  Wyrme-Jones  (see 
preceding  abstract).  The  evaluation  of  the  free 
energy  change  of  the  medium  (J.  Physical  Chem.., 
1928,  32,  67)  is  amended.  F.  J.  Wilkins. 

Action  of  nitrous  acid  on  amino-compounds . 
I.  Methylamine  and  ammonia.  T.  W.  J.  Taylor 
(J.C.S.,  1928,  1099 — 1105). — Nitrous  acid  solutions 
stabilised  according  to  a  method  previously  described 
(A.,  1927,  943)  were  used.  They  were  prepared  from 
barium  nitrite  and  sulphuric  acid,  without  separation 
of  the  barium  sulphate.  The  velocity  of  reaction 
with  methylamine  is  proportional  to  the  product 
[CHa-N^JfNOg'JtHNOa],  It  is  suggested,  therefore, 
that  the  reaction  occurs  between  un dissociated  mole¬ 
cules  of  methylamine  nitrite  and  nitrous  acid.  The 
reaction  is  retarded  by  potassium  chloride  and  strong 
acids.  Ammonia  behaves  in  exactly  the  same  way 
and  the  reaction  mechanisms  are  therefore  probably 
identical.  F.  J.  Wilkins. 

Kinetics  of  oxidation  of  organic  compounds  by 
bromine,  I.  Action  of  bromine  on  oxalic  acid, 
E,  JdzEFOWicz  (Rocz.  Chem.,  1928,  8,  123 — 151). — 
The  reaction  between  bromine  and  N /80— 2V /20  oxalic 
acid  at  26°  proceeds  according  to  the  equation 
dx  jdt = Jc0{a—x)2  jx2.  The  hydrogen  bromide  produced 
has  a  retarding  effect  on  the  velocity ;  in  the  presence 
of  excess  of  hydrogen  bromide  dx/dt=^l’Q(a —x)2j(c-\-x)2. 
Strong  acids  such  as  hydrochloric  or  nitric  acid  also 
exert  an  inhibiting  influence,  which  is,  however,  one 
fifth  of  that  for  hydrogen  bromide ;  the  velocity 
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equation  is  in  this  ease  dxjdt=h^{a— a;)2/(0*2c-j-:E)2, 
whilst  in  the  presence  of  bromides  a  greater  retard* 
ation  takes  place,  dxfdt  being  ifc0(a— a)2/(0*6 c^x)2. 
Chlorides  do  not  affect  the  reaction,  which  is  acceler¬ 
ated  by  raising  the  The  temperature  coefficient 
of  the  reaction  is  4*52.  The  reaction  of  oxidation  of 
acid  oxalates  proceeds  according  to  the  same  equation 
as  for  oxalic  acid,  but  with  a  velocity  three  times 
as  great,  whilst  neutral  oxalates  react  so  rapidly  as 
to  render  the  analysis  of  the  reaction  impossible. 
The  above  results  indicate  that  hypobromous  acid 
appears  transiently  in  the  reaction  mixture  and 
oxidises  the  oxalate  anion.  R.  Trtjszkowski. 

Reaction  of  bromine  with  aliphatic  acids.  II. 
Relative  speeds  of  bromination  of  acetyl  bromide 
and  acetyl  chloride.  H.  B.  Watson  (J.C.S.,  1928, 
1137— 1141).— The  view  that  the  bromination  of 
aliphatic  acids  (A.,  1925,  i,  1232)  proceeds  mainly 
through  the  acid  bromide,  the  speed  of  bromination 
of  which  is  proportional  to  the  concentration  of  the 
halogen,  is  supported  by  experiments  on  the  bromin¬ 
ation  of  acetyl  bromide  in  the  absence  of  atmospheric 
moisture.  Small  amounts  of  ferric  chloride  or 
sulphuric  acid  do  not  accelerate  the  reaction,  but 
iodine  bromide  docs  so.  Bromine  reacts  with  acetyl 
chloride  more  slowly  than  with  acetyl  bromide. 
Interaction  of  the  type  R*CO.JT+R'*COBr— 
R*CORr+R'*C02H  between  acetic  acid  and  bromo- 
acetyl  bromide  takes  place  to  the  extent  of  80%  in 
1  hr.  at  25°.  A,  A.  Eldridge. 

Saponification  of  fats  in  heterogeneous 
systems.  L.  Lascaray  (Rev.  gen.  Colloid.,  1928, 
6,  32— 44).— The  saponification  reaction  of  fats  in  a 
heterogeneous  system  occurs  exclusively  at  the  inter¬ 
face  of  the  phases  and  is  explainable,  together  with 
its  anomalies,  by  the  Harkms-Langmuir  theory  of 
the  structure  of  the  interface.  The  rate  of  saponific¬ 
ation  depends  on  the  degree  of  dispersion  of  the  fat 
and  is  directly  and  inversely  proportional  to  the 
amount  of  emulsifier  in  the  system  and  to  the  pro¬ 
portion  of  unsaturated  glycerides  in  the  fat,  respect¬ 
ively.  The  glyceryl  radical,  which  tends  to  dissolve 
in  water,  is  attached  to  1,  2,  or  3  fatty  acid  radicals 
in  the  fat  layer,  according  as  it  comes  from  a  mono-, 
di-,  or  tri- glyceride,  respectively.  For  comparative 
studies  of  the  rate  of  saponification  in  which  a  very 
stable  emulsion,  unaffected  by  outside  influences,  is 
required,  the  fat  may  be  mixed  well  with  a  concen¬ 
trated  neutral  soap  solution  and  the  emulsion  warmed 
to  100°.  Since  the  soap  acts  only  as  an  emulsifier, 
reaction  occurs  between  fat  and  water  only,  and  is 
one  of  non- catalytic  hydrolysis.  An  alcohol-water 
mixture  exists  in  which  the  rate  of  saponification  is 
minimal  owing  to  the  fact  that  the  solubilities  of  fats 
and  soaps  in  such  mixtures  decrease  with  an  increase 
in  the  relative  amount  of  water,  whilst  the  emulsifying 
powers  increase.  J.  Grant. 

Effect  of  neutral  salts  on  the  velocity  of  saponi- 
fication  of  ethyl  acetate  by  sodium  hydroxide.  I. 
S.  D.  Wilson  and  (Miss)  E.  M,  Terry  (J.  Amer. 
Chem.  Soc.,  1928,  50,  1250 — 1254).— The  influence  of 
sodium  chloride,  acetate,  or  nitrate  (0s02— 0s5Jf)  on 
the  rate  of  saponification  of  0° 008 M- ethyl  acetate  by 
O'OlJf -sodium  hydroxide  is  recorded.  The  equations 


given  in  the  preceding  paper  (this  vol.,  718)  hold  in 
the  case  of  sodium  chloride,  S.  K.  Tweedy. 

Decomposition  of  diacetone  alcohol  by  sodium 
hydroxide  in  water  mixtures  of  organic  solvents. 
G.  Akerlof  (J.  Amer.  Chem.  Soc.,  1928,  50,  1272 — 
1275).— The  decomposition  velocity  of  diacetone 
alcohol  with  OTA-sodium  hydroxide  solution  as 
catalyst  was  measured  at  25°  in  mixtures  of  some 
alcohols  with  water.  Contrary  to  Goldschmidt ?s  rules 
for  ester  formation  (A.,  1927,  208),  the  velocity  in 
pure  primary  alcohols  increases  with  increasing  mol. 
wt.  of  the  solvent ;  it  decreases  as  the  number  of 
hydroxyl  groups  increases,  and,  in  the  case  of  isomeric 
alcohols,  is  greatest  in  that  alcohol  with  the  most 
compact  alkyl  group.  In  some  of  the  pure  alcohols 
the  reaction  velocity  is  largely  influenced  by  traces 
of  water,  this  influence  decreasing  with  decreasing 
mol.  wt.  of  the  alcohol  or  with  increasing  number  of 
hydroxyl  groups.  S.  14.  Tweedy. 

Velocity  measurements  of  intramolecular 
changes  in  arylacylhalogeno  amines.  (Miss) 
C.  C.  J.  Fontein  (Rec.  trav.  chim.,  1928,  47,  635 — 
667). — An  extension  of  the  work  of  Blanksma  (A., 
1903,  ii,  137)  on  the  conversion  of  phenyla cetyl- 
ch  loro  amine  into  p-chloroacetanilide.  In  carrying  out 
the  velocity  determinations  use  is  made  of  the  fact 
that  the  unchanged  ehloroamine  reacts  with  potassium 
iodide  (in  the  presence  of  hydrochloric  acid),  liberating 
iodine.  The  effect  of  changes  in  the  acyl,  halogen, 
and  aryl  groups  on  the  reaction  velocity  has  been 
studied.  The  following  groups  increased  the  reaction 
velocity  in  the  order  benzoyl >  acetyl > formyl > 
butyryI>propionyL  The  bromine  atom  in  phenyl- 
aeetylbromoamine  migrates  very  much  more  readily 
than  does  the  chlorine  atom  in  the  corresponding 
ehloroamine.  The  introduction  of  the  groups  methyl, 
chlorine,  and  bromine  into  the  ra- position  increases 
the  reaction  velocity,  the  effect  of  the  halogens  being 
approximately  twice  that  of  the  methyl  group.  All 
the  reactions  studied  are  unimolecular  and  are 
catalysed  by  hydrochloric  acid  and  by  sunlight. 
For  equivalent  concentrations  of  the  organic  solvents 
used,  the  reaction  velocity  is  greatest  in  acetic  acid, 
intermediate  in  ethyl  alcohol,  and  least  in  methyl 
alcohol.  The  addition  of  water  to  the  solvent  reduces 
the  velocity.  H.  Ingles  on. 

Influence  of  the  alcohol  group  of  amino-acid 
esters  on  the  rate  of  formation  of  2  :  5-diketo- 
piperazines  and  on  the  formation  of  guanidino- 
comp ounds  by  the  action  of  guanidine  on  the 
various  amino-acid  esters.  E.  Ardbrhalden 
and  S.  Suzuki  (Z.  physiol,  Chem,,  1928,  176,  101— 
108).— The  preparation  and  properties  of  the  n. -propyl, 
isopropyl,  n-butyl,  isobutyl,  rc-amyl,  and  benzyl  esters 
of  glycine  and  their  hydrochlorides  are  described. 
The  rate  of  conversion  of  these  esters  and  the  methyl 
and  ethyl  esters  of  glycine  into  2  :  5-diketopiperazines 
in  sealed  tubes  at  18°  and  37°  has  been  measured; 
the  velocity  is  greatest  with  the  methyl  ester  and 
least  with  the  benzyl  ester.  The  same  gradation 
occurs,  the  methyl  ester  giving  the  greatest  velocity, 
when  the  action  of  guanidine  on  the  ester  hydro¬ 
chlorides  is  measured  by  the  amount  of  ammonia 
formed.  A.  Worm  all. 
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Rate  of  reactions  between  two  liquid  phases. 
W.  Fraenkel,  E.  Wengel,  and  L.  Cahn  (Z.  anorg. 
Chem.,  1928,  171,  S2 — 97). — 1 The  experiments  pre¬ 
viously  carried  out  on  the  rate  of  dissolution  in  acids 
of  metals  dissolved  in  mercury  (A.,  1924,  ii,  475) 
have  been  repeated  and  extended  to  amalgams  of 
beryllium,  magnesium,  aluminium,  caesium,  rubidium, 
and  zinc.  It  now  appears  that  if  the  acid  concen¬ 
tration  is  not  too  high,  the  relation  between  the 
reaction  velocity  and  the  time  is  the  same  for  all  the 
amalgams.  At  first,  hydrogen  is  evolved  at  a  con¬ 
stant  rate,  but  when  the  amount  of  metal  falls  below 
about  0*0005— 0s 001  g.-equiv./lOO  g.  of  mercury  the 
rate  becomes  proportional  to  the  concentration  of 
the  amalgam ;  this  latter  stage  is  not  observed  if 
the  acid  concentration  is  too  high.  The  velocity 
coefficient  of  the  second  part  of  the  reaction  is 
directly  proportional  to  the  area  of  the  surface  at 
which  reaction  occurs,  and  decreases  with  increase  in 
the  relative  amount  of  amalgam.  The  initial  velocity, 
on  the  other  hand,  is  almost  independent  of  the 
volume  of  the  amalgam,  but  is  very  nearly  propor¬ 
tional  to  the  acid  concentration,  and  also  increases 
linearly  with  increase  in  the  rate  of  stirring;  the 
rate  of  evolution  of  hydrogen  may  also  be  consider¬ 
ably  influenced  by  the  overvoltage.  For  the  alkali 
metals,  the  constant  initial  velocities  are  in  the  order 
of  the  normal  electrode  potentials  as  derived  from 
measurements  with  molten  salts,  whilst  with  the 
other  metals  it  is  the  velocity  coefficients  of  the 
second  part  of  the  reaction  period  which  are  in  this 
order.  The  reaction  between  an  aqueous  solution 
of  an  acid  and  a  bromoform  solution  of  ethyl  diazo¬ 
acetate  follows  the  unimolecular  law  at  all  concen¬ 
trations,  the  velocity  coefficient  being  independent  of 
the  hydrogen-ion  concentration  of  the  acid,  but 
approximately  proportional  to  the  rate  of  stirring. 

R.  Cu  thill. 

Intensive  drying*.  R,  H.  Purcell  (J.C.S.,  1928, 
1207— 1215).— Intensive  drying  had  no  effect  on  the 
reduction  of  silver  and  mercury  oxides  by  carbon 
monoxide,  the  rate  of  reduction  of  copper  oxide  by 
hydrogen,  or  the  rate  of  oxidation  of  mercury,  but  the 
temperature  required  for  the  reduction  of  copper  and 
bismuth  oxides  was  raised  by  carbon  monoxide  to  425°. 
Quantitative  experiments  on  the  reduction  of  copper 
oxide  by  carbon  monoxide  showed  that  the  rate  of 
reaction  depended  on  the  temperature  and  concen¬ 
tration  of  water  vapour.  When  little  or  no  water 
vapour  was  present  the  reduction  ceased  to  be  auto- 
catalytic.  The  influence  of  a  dry  third  substance  on 
the  same  reaction  has  also  been  studied.  Alcohol, 
benzene,  and  ether  catatysed  the  reduction  somewhat 
less  efficiently  than  water,  whilst  sulphur  dioxide  and 
bromine  were  without  effect.  F.  J.  Wilkins. 

Velocity  of  formation  of  anhydrous  calcium 
sulphate  from  gypsum.  P,  P.  Budnikov  (J. 
Russ.  Phys.  Chem.  Soc.,  1927,  59,  880—889).— The 
velocity  of  formation  of  the  insoluble  anhydrous  salt 
was  determined  from  conductivity  measurements  of 
solutions  containing  finely-powdered ,  chemically  pure 
synthetic  gypsum  that  had  been  heated  at  140°,  160°, 
200°,  or  220°  for  2,  5,  17,  24,  and  40  hrs.  The  results 
show  that  the  amount  of  the  insoluble  anhydrous 


salt  formed  depends  on  the  temperature  and  duration 
of  heating.  A.  Ratcliffs, 

Determination  of  the  degree  of  tarnishing  of  a, 
metallic  surface  by  its  reflective  power,  G. 
Ando  (Mem.  Coll.  Sci.  Kyoto,  1928,  A,  11,  85—93).— 
The  reflective  power  of  a  metal  surface  is  determined 
directly  after  polishing  and  also  after  keeping  the 
polished  surface  for  a  given  time  in  an  atmosphere 
containing  known  amounts  of  moisture  and  carbon 
dioxide.  The  ratio  of  the  two  reflective  powers  is  a 
measure  of  the  degree  of  tarnishing.  The  method  has 
been  applied  to  several  alloys.  J.  S.  Carter. 

Corrosion  of  metals  as  affected  by  time  and  by 
cyclic  stress.  IX  J.  McAdam,  jun.  (Amer.  Inst. 
Min.  Met.  Eng.,  Tech.  Pub.,  1928,  No.  58,  38  pp,). — 
Various  alloys  were  subjected  to  corrosion  at  cyclic 
stresses  from  zero  to  the  corrosion-fatigue  limits  for 
various  times  and  at  various  cycle  frequencies,  and 
then  subjected  to  fatigue  in  air. 

Chemical  Abstracts. 

Acid  and  salt  effects  in  catalysed  reactions. 
XIII.  Inert  salt  effects  in  the  catalytic  action  of 
acids.  XIV.  Influence  of  inert  salts  on  the 
catalytic  catenary  for  acetic  acid-acetate  mix¬ 
tures.  H.  M.  Dawson  and  A.  Key  (J.G.S.,  1928, 
1239—1248, 1248— 1257),— XIII.  Measurements  have 
been  made  of  the  velocity  of  the  iodine-acetone 
reaction  when  catalysed  by  hydrochloric,  dichloro- 
acetie,  monochloroacetie,  and  acetic  acids  in  solutions 
of  sodium  chloride  (0T— 4*0 Jf ).  The  reaction  velocity 
is  greater  than  in  solutions  free  from  sodium  chloride. 
It  is  not  clear  whether  this  increase  in  the  case  of 
hydrochloric  acid  solutions  is  due  to  the  presence  of 
a  minute  quantity  of  the  highly  active  undissociated 
strong  acid  or  to  the  stimulating  action  of  the  sodium 
chloride  on  the  catalytic  activity  of  the  hydrogen 
ion.  Both  factors  may  be  operative.  The  inert  salt 
effects  of  weaker  acids,  however,  seem  to  involve 
some  new  cause.  Assuming  that  for  hydrochloric 
acid  the  second  factor  only  is  operative,  it  is  shown 
that  the  ionisation  constant  of  a  weak  acid  is  first 
increased  by  the  added  salt  and  then  diminished,  at 
higher  salt  concentrations.  Similar  results  were 
obtained  with  lithium  and  potassium  chlorides. 
The  maximum  values  for  the  ionisation  constants  are 
greatest  for  lithium  and  least  for  potassium  chloride 
(cf.  Harned,  A.,  1925,  ii,  538). 

XIV,  The  influence  of  catalytic  ally  inert  salts  on 
the  velocity  of  iodination  of  acetone  when  catalysed 
by  weak  acids  either  in  the  presence  or  absence  of 
the  corresponding  salt  has  been  investigated,  and  the 
results  demonstrate  that  the  catalytic  phenomena 
described  in  the  previous  papers  of  this  series  are 
not  affected  to  any  great  extent  by  the  changes  in 
ionic  environment  which  are  associated  with  the 
replacement  of  water  as  the  solvent  by  solutions  of 
catalytically  inert  salts.  Whilst  the  replacement  of 
water  by  0*  1 — i-0M -sodium  chloride  solutions  has  a 
considerable  effect  on  the  catalytic  activity  of  the 
hydrogen  ion  and  the  degree  of  ionisation  of  the 
acetic  acid,  it  scarcely  influences  the  catalytic  activity 
of  the  acetic  acid  molecule  and  acetate  ion.  The 
v—Pu  curves  in  all  cases  approximate  to  a  true 
catenary.  F.  J.  Wilkins. 
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Catalytic  activity  of  hydrochloric  acid  and  of 
potassium  and  sodium  hydroxides  in  aqueous 
solution.  (Miss)  E.  M.  Terry  (J.  Amer.  Chem. 
Soe.,  1928,  50,  1239 — 1250). — On  certain  assumptions 
it  is  deduced  that  for  ester  hydrolysis  catalysed  by 
hydrogen  or  hydroxyl  ions,  Koh^(yKon/ync^==ICd, 
where  K'  is  the  coefficient  of  the  reaction  when  the 
catalytic  influence  is  proportional  to  the  molality  of 

the  catalyst,  and  d = yu* / (yuci/ yKon) ™yoii'/  (yitoji/y  na) • 
Experimental  results  are  quoted  demonstrating  that 
K'd  is  a  constant  for  ester  hydrolyses  in  acid  and 
alkaline  solution,  and  also  in  the  presence  of  sodium 
and  potassium  chlorides,  although  it  is  not  constant 
for  sucrose  inversion,  in  which  some  other,  undefined, 
variable  appears  to  play  a  part.  Interpretation  of 
tiie  expressions  is  discussed.  S.  K.  Tweedy. 

Inhibition  of  esterification  by  pyridine.  K.  C. 
Bailey  (J.C.S.,  1928,  1204* — 1206).- — Experiments  on 
the  inhibition  of  the  reaction  between  acetic  acid  and 
ethyl  alcohol  by  pyridine  indicate  that  esterification 
occurs  partly  on  the  walls  of  the  containing  vessel 
and  partly  in  the  liquid  phase.  F.  J.  Welkins. 

Ant  oxidation  and  antioxygenie  action.  XXVII* 
Action  of  different  catalysts  on  the  autoxidation 
of  furylethylene.  C.  Moureu,  C.  Dufraisse,  and 
J.  It.  Johnson  (Bull.  Soc.  chim.,  1928,  [iv],  43, 
586—590;  cf.  A.,  1922,  i,  250;  1923,  i,  91 ;  1925, 
i,  362,  363;  1927,  465). — The  resin ification  of  furyl- 
ethylene,  required  for  conversion  into  furylaeetylene, 
is  largely  prevented  by  the  use  of  an  antioxygenie 
agent.  The  capacity  of  furylethylene  for  absorbing 
oxygen  is  greater  than  that  of  styrene,  aeraldehyde, 
or  benzaldehyde.  The  course  of  the  oxidation  of 
furylethylene  in  the  presence  of  phloroglucinol, 
resorcinol,  quinol,  a-naphthol,  pyrogallol,  thiophenol, 
iodoform,  and  potassium  xanthate  as  catalysts  was 
studied.  Of  the  phenols,  quinol  showed  the  most- 
intense  antioxygenie  action,  the  addition  of  1  in  103 
remarkably  retarding  the  rapidity  of  oxidation. 

E.  A.  Pratt. 

Oxidation  catalytic  action  of  iron.  H.  Handov- 
sky  (Z.  physiol.  Chem.,  1928.  176,  79— 88).— 1 The 
following  iron  compounds  do  not  effect  the  oxidation 
of  leucine  when  the  iron  compound  and  a  0*5—1% 
solution  of  leucine  are  shaken  with  air  or  oxygen : 
ferrous  sulphate,  magnetic  iron  oxide,  colloidal  ferric 
hydroxide  sols,  and  a  mixture  of  metallic  iron  and 
iron  oxide  prepared  by  heating  iron  oxalate.  Metallic 
iron,  however,  prepared  by  heating  iron  oxide  in  a 
stream  of  hydrogen  effects  the  oxidation  of  leucine 
with  the  production  of  carbon  dioxide,  ammonia,  and 
wvaleraldehyde  (isolated  as  the  p-nitrophenylhydr- 
azone).  Glycine,  alanine,  valine,  tyrosine,  histidine, 
formyl-leucine,  and  giyeyl-leucine  are  similarly  oxid¬ 
ised  by  the  reduced  iron,  yielding  substances  which 
give  a  positive  f uch si ne-sulph ur ous  acid  reaction. 
The  oxygen  uptake  with  leucine  is  never  more  than 
19%  of  that  required  for  complete  combustion  and 
the  oxidation  is  inhibited  by  hydrocyanic  acid .  When 
the  heated  reduced  iron  is  cooled  in  nitrogen  a  black 
iron  powder  is  obtained  which  has  no  oxidising  action 
on  leucine,  but  if  the  inactive  iron  is  reheated  for 
some  time  and  subsequently  cooled  in  hydrogen  the 
oxidising  power  is  regenerated.  The  conclusion  is 


reached  that  it  is  not  the  iron  but  the  hydrogen 
dissolved  in  it  which  effects  the  oxidation  of  amino- 
acids  and  that  the  active  ”  hydrogen  reacts  with 
oxygen  to  give  hydrogen  peroxide  which  is  cata- 
lyticallv  decomposed  on  the  surface  of  the  iron. 
Similarly,  animal  charcoal  loses  its  power  to  catalyse 
the  oxidation  of  leucine  when  heated  and  cooled  in 
nitrogen  but  regains  this  power  when  reheated  and 
cooled  in  hydrogen.  A.  Wormall. 

Theory  of  centres  of  activity  in  heterogeneous 
catalysis.  F,  H.  Constable  (Proe.  Camb.  Phil. 
Soc.,  1928,  24,  291—306).- — Previous  work  bearing 
oil  the  theory  of  catalytic  action  is  reviewed,  and  it 
is  concluded  that  the  experimental  facts  dealing  with 
adsorption  and  catalysis  can  be  explained  quantitat¬ 
ively  on  the  assumption  of  strong  specific  fields  of 
force  that  emanate  from  special  configurations  of 
atoms  on  the  catalyst  surface.  C.  J.  Smitiiells. 

Method  of  generalising  the  law  of  mass  action 
for  heterogeneous  surface  reactions.  F.  H, 
Constable  (Proe.  Camb.  Phil.  Soc.,  1928,  24,  307- — 
314). — Assuming  the  theory  of  centres  of  activity 
(sec  preceding  abstract)  the  absorption  of  the  reactants 
on  the  centres  of  activity  is  introduced  as  a  further 
condition  in  homogeneous  systems.  The  surface  is 
treated  as  if  it  were  homogeneous,  reaction  taking 
place  as  if  those  centres  on  which  the  heat  of  activ¬ 
ation  is  smallest  were  alone  responsible  for  chemical 
change.  The  general  equation  is  worked  out  in  terms 
of  the  rate  of  bombardment  and  the  mean  lives  of 
the  molecules  on  the  surface.  The  general  solution 
is  impracticable,  so  the  special  cases  of  irreversible 
synthesis  and  decomposition  are  considered  and  results 
are  obtained.  C.  J.  Smithells. 

Theory  of  wall  reactions.  M.  P6lanyi  (Chem. 
Bund.  Mitteleuropa Balkan,  1927, 4, 160—161 ;  Chem. 
Zentr.,  1928,  i,  285).- — For  the  specific  case  of  the 
catalytic  acceleration  of  the  formation  of  diatomic 
from  monatomic  hydrogen  at  glass  walls  Frenkels 
relation  g.-cal.,  where  q  is  the  adsorption 

potential,  is  applied.  The  average  value  of  q  for 
moist,  glass  is  1500—4000  g.-cal.,  for  dry  glass  and 
quartz  >4500  g.-cal.,  and  for  metal  40,000  g.-cal. 

A.  A.  Eldridge. 

Catalysis  under  reduced  pressure.  V.  Gbig- 
nard  (Bull.  Soc.  chim.,  1928,  [iv],  43,  473 — 491). — A 
lecture. 

Syntheses  under  high  pressure.  Interaction 
of  carbon  monoxide  and  hydrogen.  G.  T. 
Morgan,  R.  Taylor,  and  T.  J.  Hedley. — See  B., 
1928,  439. 

Synthesis  of  alcohols  higher  than  methyl 
alcohol  from  carbon  monoxide  and  hydrogen. 
P.  K.  Frolich  and  W.  K.  Lewis.— See  B.,  1928,  397. 

Reaction  between  atmospheric  oxygen  and 
strongly  acid  iodide  solutions  in  presence  and 
absence  of  arsenic  acid.  F.  L.  Hahn  (Z.  anal 
Chem.,  1928,  73,  412- — 413;  cf.  Ditz,  this  vol,  263; 
Bottger,  ibid.). — The  so-called  oxygen  effect”  ^ 
catalysed  by  minute  quantities  of  metal  salts,  espe¬ 
cially  by  those  of  iron.  The  catalytic  effect  of  iron 
is  repressed  in  presence  of  phosphates,  arsenites,  and 
arsenates  and  hence  the  “  oxygen  error  ”  is  negligible 
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in  the  iodometric  determination  of  arsenic.  The 
replacement  of  starch  by  benzene  as  an  indicator  is 
recommended  in  iodometric  determinations  involving 
the  presence  of  acid.  J.  S.  Carter. 

Synthesis  of  water  over  nickel  and  copper 
catalysts.  Mixture  effect  p*nd  promoter  action. 
F.  E.  Smith  (J.  Physical  Cliem.,  1928,  32,  719—733; 
cf.  Larson  and  Smith,  A.,  1925,  ii,  563). — The  catalytic 
effect  in  the  synthesis  of  water  between  75°  and  180°, 
with  an  oxygen  concentration  of  2*4%,  of  the  following 
catalysts,  prepared  by  reduction  of  the  precipitated 
hydroxides,  lias  been  investigated  :  copper,  nickel, 
copper-nickel  mixtures,  a  mixture  of  copper  and 
alumina.  A  sample  of  copper  prepared  by  redaction 
of  the  fused  oxide  was  also  used.  The  results  arc 
represented  graphically  and  show  that,  in  the  final 
steady -state  synthesis,  the  most  efficient  catalysts 
are  those  which  form  the  greatest  amounts  of  oxide 
during  catalysis  and  undergo  the  least  change  in 
physical  structure,  especially  shrinkage,  on  reduction 
and  later  heat  treatment.  Precipitated  copper  which 
shrinks  most  during  its  preparation  is  the  worst 
catalyst.  The  order  of  decreasing  catalytic  efficiency 
is  copper-alumina  (19  :  1),  copper  from  the  fused 
oxide,  nickel,  nickel-copper  (1  : 3),  copper-nickel 
(1  :  7*5),  and  copper  from  the  precipitated  hydroxide. 
No  mixture  effect  occurs  in  the  copper-nickel  series 
as  regards  catalytic  efficiency,  but  such  an  effect 
becomes  evident  when  the  amounts  of  oxide  formed 
are  compared.  Heating  to  444°  is  accompanied  by 
marked  shrinkage  of  the  catalysts,  a  decrease  in 
oxide-forming  capacity,  and,  except  in  the  ease  of 
nickel,  a  corresponding  decrease  in  catalytic  efficiency. 
These  effects  were  slight  with  the  copper-alumina 
catalyst  and  large  with  the  precipitated  copper.  The 
behaviour  of  the  nickel  may  be  explained  by  the 
changes  in  physical  properties  accompanying  the 
transition  temperature  at  360°.  The  results  show 
that  the  physical  nature  of  the  catalyst  surface,  as 
well  as  its  chemical  properties,  is  of  prime  importance 
in  determining  catalytic  activity,  and  they  agree  with 
Taylor’s  theory  of  a  catalytic  surface  (A.,  1926,  365). 
The  probable  mechanism  appears  to  consist  of  the 
interaction  of  hydrogen  molecules  and  activated 
oxygen  molecules  or  atoms,  in  the  form  of  an  oxide, 
at  points  of  greatest  activity  on  the  surface  of  the 
catalyst.  Contrary  to  the  theory  of  Benton  and 
Emmett  (A.,  1926,  482),  the  stable  oxide  formed 
plays  little  part  in  the  synthesis.  It  is  formed  by 
an  unavoidable  side  reaction  which  ultimately  results 
in  a  partial  poisoning  of  the  catalyst. 

L.  S.  Theobald. 

Preparation  of  hydrogen  bromide  in  the 
presence  of  charcoal.  V.  N.  Bos  hoys  ki  and 
P.  Danilitschenko  (J.  Russ.  Pliys.  Cliem.  Soc., 
1927,  59,  851 — -858). — Hydrogen  bromide  is  easily 
obtained  from  bromine  in  presence  of  charcoal. 
Experiments  were  first  carried  out  at  the  ordinary 
temperature  in  an  aqueous  solution.  The  reaction 
takes  place  according  to  the  equation  Brg+HgO^ 
H#-f  Br'+HBrO.  In  absence  of  light  the  equilibrium 
is  reached  very  slowly.  The  presence  of  activated 
charcoal  increases  the  rate  of  the  reaction.  When 
water  vapour  and  bromine  were  passed  through  a 


quartz  tube  containing  activated  and  brominated 
charcoal  at  500°  all  the  bromine  was  converted  into 
hydrogen  bromide  and  the  reaction  is  represented  by 
the  equation  Bf2  +  B20  — >  2HBr  4-0.  Oxygen  com¬ 
bines  with  carbon,  forming  carbon  monoxide  or  carbon 
dioxide,  and  the  heat  of  combustion  gives  the  33,610 
g.-cal.  necessary  for  the  above  reaction. 

A.  Ratcliffe. 

Precipitation  of  vanadic  acid  on  asbestos  fibre. 
N.  N.  Efremov  and  A.  Rosenberg  (J.  Russ.  Phys. 
Cliem.  Soc.,  1927,  59,  701 — 7 14) . — The  catalytic  action 
of  vanadated  asbestos  depends  on  the  ease  with  which 
the  reaction  2V204  4-  02  * —  2V205  takes  place.  The 
asbestos  fibre  is  soaked  in  a  dilute  sulphuric  acid 
solution  of  vanadyl  sulphate,  V202(S04)2,  which  is 
obtained  by  the  reduction  of  a  boiling  solution  of 
ammonium  vanadate  with  ammonium  hydrogen 
sulphite.  At  40 — -50°  the  solution  is  made  alkaline 
with  a  concentrated  solution  of  ammonia,  an  excess  of 
which  must  be  avoided.  The  solution  is  evaporated 
nearly  to  dryness  and  the  fibre  is  then  spread  on 
asbestos  sheets  and  dried.  The  precipitate  formed 
on  the  asbestos  after  drying  consists  chiefly  of  the 
compounds  (NH4)2V03  and  V204jH20.  The  process  is 
repeated  if  necessary.  To  convert  the  quadrivalent 
vanadium  into  the  q  unique  valent  form  the  asbestos 
is  heated  at  500—600°.  A.  Ratcliff e. 

Hydrogen  electrode.  S.  Sektne  (Z.  Elektro- 
chem.,  1928,  34,  250 — 253). — -The  hydrogen  electrode 
in  conjunction  with  a  lead  dioxide  electrode  has  been 
investigated,  using  jV-sulphuric  acid  as  electrolyte. 
On  closing  the  circuit  through  a  variable  rheostat  and 
mi lliameter,  Ohm’s  law  is  valid  if  palladium  be 
employed  in  the  hydrogen  electrode.  With  platinum, 
however,  on  decreasing  the  resistance  the  current  at 
first  increases  and  then  decreases  sharply.  Quantit¬ 
ative  measurements  of  this  effect  have  been  made, 
together  with  the  influence  of  the  time  factor.  It  is 
suggested  that  the  current  decrease  is  due  to  the  form¬ 
ation,  at  high  current  density,  of  an  adsorbed  film  of 
oxygen  on  the  platinum  electrode,  the  escape  of 
hydrogen  being  thereby  inhibited.  H.  F.  Gillbe. 

Electro-deposition  of  thallium.  O.  W.  Brown 
and  A.  McGlynn.— See  B.,  1928,  451. 

Influence  of  the  cathode  on  the  electro- 
deposition  of  chromium.  H.  S.  Luke  ns.— See 
B.,  1928,  414. 

Behaviour  of  plating  baths  and  anodes  during 
electro-deposition  of  chromium,  R.  Schneide- 
wind  and  S.  F.  Urban. — See  B.,  1928,  450, 

Effect  of  ter  valent  chromium  and  iron  on 
chromic  acid  chromium  plating  baths.  R. 
Sohnetdewind,  S.  F.  Urban,  and  R.  C.  Adams, 
jun.— See  R.?  1928,  450. 

Electrochemical  oxidation  of  solutions  of 
cerons  salts.  I.  A,  Atanasiu  (Bui.  Hoc,  Romane 
Stiin.,  1928,  30,  61 — -67).— Both  eerous  sulphate  and 
eerous  nitrate  may  be  completely  oxidised  by  elec¬ 
trolysis  of  the  acid  solution  with  an  anode  of  sheet- 
platinum,  the  cathode  being  immersed  in  a  20%  solution 
of  sulphuric  acid  or  nitric  acid,  as  the  case  may  be. 
contained  in  a  porous  pot.  The  current  yield  for  the 
nitrate  is  about  four  times  as  great  as  it  is  for  the 


720 


"o’oTtr^Tdx  mpnpurrr^ at  aho^t?  a nmo _ a 

^illS  ,rlM  -iJit,  l|„,|f.JnA  JL-i  JijJii.iilii^niiif.iC^ti.iilinil  nil,  nlVAii  mUt  tt  A,  ft 


sulphate,  and  for  either  salt  decreases  with  increase 
in  the  current  density  at  the  anode.  Dilute  acid 
solutions  of  ceric  nitrate  or  eerie  sulphate  may  be 
kept  for  30  days  without  undergoing  any  change. 

R.  Co  THILL. 

Decomposition  of  carbon  monoxide  in  the 
corona  due  to  alternating  electric  fields,  E.  Gtt 
(J.C.S.,  1928,  1378).— A  reference  to  previous  work 
(A.,  1925,  ii  579;  cf.  Lunt  and  V enkates  war  an ,  A., 

1927,  531).  F.  J.  Wilkins. 

Electrocatalytic  reduction  of  carbon  monoxide. 
G.  Fester  and  11  Schivazappa.  (Z.  anorg.  Chem., 

1928,  171,  163— 167).— By  cathodic  reduction  of 
carbon  monoxide,  using  as  electrode  copper  gauze 
coated  with  powdered  nickel,  and  a  sulphuric  acid 
solution  of  van  a  die  acid  as  electrolyte,  small  amounts 
of  formaldehyde  may  be  obtained.  R.  Cutbill, 

Periodic  electrolytic  oxidation  of  formic  acid. 
E.  Muller  and  S.  Tanaka  (Z.  Elektroehem.,  1928, 
34,  256 — 264) . — The  electrolytic  oxidation  of  formic 
acid  takes  place  in  two  stages,  an  intermediate  com¬ 
pound  being  formed  on,  and  remaining  attached  to, 
the  anode.  The  velocity  of  the  second  stage  is  depend¬ 
ent  on  the  rate  at  which  this  compound  breaks  up 
into  adsorbed  hydrogen  and  carbon  dioxide.  The 
periodic  phenomena  are  probably  due  to  the  existence 
of  a  metastable  limiting  concentration  of  the  inter¬ 
mediate  substance.  H.  F.  Gillbe. 

Photochemical  osonisation  and  its  relation  to 
the  polymerisation  of  oxygen,  0.  R.  Witlf  (Proc, 
Nat.  Acad.  ScL,  1928,  14,  356— 358).— The  fact  that 
in  gaseous  oxygen  at  high  pressure  ozone  is  formed  at 
wave-lengths  2090  and  2530  A.,  whilst  the  molecule 
02  does  not  absorb  in  this  region,  can  be  explained  by 
assuming  that  there  exists  in  oxygen  a  molecular 
form  of  the  element  other  than  the  molecule  02. 
Evidence  is  put  forward  to  show  that  this  is  the 
polyraeride  04.  The  new  absorption  cannot  be  due 
to  the  influence  of  molecular  impacts  on  the  absorption 
of  the  molecule  02,  as  has  been  supposed,  for  reasons 
concerning  the  position  of  the  absorption,  its  be¬ 
haviour  on  alteration  of  temperature  and  pressure, 
and  the  characteristics  of  the  ultra-violet  absorption 
of  oxygen.  A,  J.  Mee. 

41  After-effect  "  in  certain  photochemical 
reactions.  II.  R.  K.  Mukerji  and  N.  R.  Dmm 
(J.  Indian  Chem.  Soe.,  1928,  5,  203—208;  cf.  A,, 
1926,  366),— A  continuation  of  previous  work.  If  the 
following  photochemical  reactions  are  allowed  to 
proceed,  first  in  the  light  and  then  in  the  dark,  the 
velocity  coefficient  is  larger,  for  a  short  time  after  the 
removal  of  the  light,  than  when  there  has  been  no 
exposure  to  light  :  oxidation  of  ferrous  sulphate, 
oxalic  acid,  sodium  nitrite,  sodium  malate,  and  sodium 
lactate,  respectively,  by  iodine;  the  bleaching  of 
dicyanin ;  the  decomposition  of  Fehling’s  solution  in 
presence  of  ferric  chloride ;  the  decomposition  of 
potassium  manganioxalate,  and  the  reduction  of 
copper  sulphate  by  ammonium  oxalate  in  the  presence 
of  ferric  chloride.  The  last  reaction  does  not  take 
place  at  all  in  the  dark  unless  the  reactants  have  been 
previously  exposed  to  light.  The  phenomenon  of 
44  after-effect  ”  may  be  explained  by  supposing  that 


the  life-period  of  the  activated  molecules  is  consider¬ 
ably  prolonged  by  the  action  of  light,  and  these 
molecules  revert  only  slowly  to  the  inactive  state  in 
the  dark.  M.  3.  Burk. 

Photolysis  of  benzaldehyde,  M.  de  Hemp- 
tinne  (Compt.  rend.,  1928,  186,  1295 — 1297). — The 
suggestion  of  Henri  and  Wurmser  (A.,  1927,  946)  that 
the  photolysis  of  benzaldehyde  into  benzene  and 
carbon  monoxide  is  due  to  the  total  absorption  portion 
of  the  spectrum  of  its  vapour,  whilst  the  other  portions 
are  responsible  only  for  molecular  excitation,  is  con¬ 
firmed  by  the  fact  that  only  rays  of  wave-lengths  less 
than  2600  A,  produce  photolysis  at  the  ordinary 
temperature.  At  0*2  mm.  and  20 8° ,  the  absorption 
spectrum  of  the  vapour  is  greatly  modified,  the  fine 
bands  between  2966  and  2610  A.  becoming  continu¬ 
ous,  whilst  rays  of  wave-lengths  greater  than  2700  A. 
will  produce  photolysis.  In  the  absence  of  illumin¬ 
ation,  benzaldehyde  vapour  is  decomposed  into 
benzene  only  above  400°.  These  phenomena  have 
passed  unnoticed  when  benzaldehyde  has  been  used 
in  solution.  J.  Grant. 

Mechanism  of  formation  of  the  latent  photo™ 
graphic  image.  F.  C.  Toy  (Nature,  1928,  121, 
865). — For  very  thin  layers  of  silver  bromide  the  three 
curves  representing,  respectively,  the  relative  photo¬ 
conductivity  effects,  the  relative  photographic  effects, 
and  the  relative  light  absorptions,  each  plotted  against 
the  wave-length  for  equal  incident  intensity,  are  closely 
similar ;  hence  the  primary  stage  of  the  photographic 
mechanism  is  probably  intimately  connected  with 
that  producing  conductivity  changes  on  illumination. 

A.  A.  Eldridge. 

Additivity  of  photographic  densities.  G. 
Tichgv  (Bull.  Acad.  Sci.  Leningrad,  1927,  511—532; 
Chem.  Zentr.,  1928,  i,  464). — A  study  of  the  intensity 
of  blackening  of  a  photographic  plate  in  relation  to 
the  additivity  of  the  light  sources. 

A.  A.  Eldridge. 

Activation  of  hydrogen  by  the  catalytic  action 
of  metals.  M.  U.  Pgljarov  (J.  Russ,  Pkys.  Chem. 
Soe.,  1927,  59,  847 — 849) . — See  this  vol.,  459. 

A.  Ratgliffe. 

Formation  of  crystalline  gold,  G.  I.  Cgsteanxx 
(Bui.  Soe.  Romane  Stiin.  1928,  30,  35— 37).— Minute 
hexagonal  plates  of  metallic  gold  have  been  obtained 
by  the  slow  evaporation  of  a  mixed  solution  of  stannic 
bromide  and  auric  bromide.  Ra  Cuthill. 

Experiments  on  transmutation.  J.  A.  N. 
Friend  (J.C.S.,  1928,  1321—1324). — Specimens  of 
gold,  silver,  and  barium  sulphate  exposed  to  radium 
emanation  gave  no  spectroscopic  evidence  of  trans¬ 
mutation.  The  coloration  of  quartz  glass  by  eman¬ 
ation  is  discussed.  F.  J.  Wilkins. 

Bleaching  powder.  ¥111.  Decomposition  of 
calcium  hypochlorite  by  carbon  dioxide.  S. 
Urano  (J.  Soc.  Chem.  Ind.  Japan,  1928,  31,  53—60). 
—Carbon  dioxide  decomposes  calcium  hypochlorite 
in  presence  of  water  :  3Ca(0Cl)2=Ca(C103)24-2CaCl2 ; 
it  also  decomposes  aqueous  calcium  hypochlorite  and 
chloride  :  Ca(OCl)2 + CaCL  + 2COa = 2CaC03  +  2C12 . 

Although  the  formation  of  chlorate  or  the  evolution  of 
chlorine,  respectively,  is  caused  by  heat  only,  carbon 
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dioxide  accelerates  these  reactions,  since  the  liberated 
hypochlorous  acid  exerts  an  oxidising  action.  As 
carbon  dioxide  expels  almost  all  the  chlorine  from 
bleaching  powder,  Lunge  assumed  the  chemical  con¬ 
stitution  of  bleaching  powder  to  be  Ca(OCl)Cl;  a 
mixture  of  hypochlorite  and  chloride,  however,  also 
loses  all  its  chlorine  by  the  action  of  carbon  dioxide. 
Even  calcium  chloride  itself  is  decomposed  by  carbon 
dioxide  in  presence  of  oxidising  agent,  e.g.7  potassium 
permanganate.  The  chemical  constitution  of  bleach¬ 
ing  powder  cannot  therefore  be  deduced  from  the 
action  of  carbon  dioxide.  K.  Kashima. 

Hydrates  of  cadmium,  zinc,  and  magnesium 
nitrates.  G.  Malqttori  (Gazzetta,  1928,  58,  209— 
216). — Results  already  published  (this  vol.,  480)  are 
given  in  more  detail.  Of  the  nitrates  mentioned 
above,  cadmium  nitrate  is  the  only  one  which  can  he 
completely  dehydrated  by  nitric  acid  at  the  ordinary 
temperature.  The  heat  of  hydration  of  anhydrous 
cadmium  nitrate  is  +11*52  kg. -cal.  The  structure  of 
the  hydrated  nitrates  of  bivalent  metals  is  discussed 
and  the  views  of  Lembcrt  (A.,  1923,  ii,  313)  are  sup¬ 
ported,  0.  J.  Walker, 

Formation  and  properties  of  mercuric  ammon¬ 
ium  chloride.  E.  G.  Germuth  (Amer.  J,  Pharm., 
1928,  100,  285— 293).— In  the  determination  of  mag¬ 
nesium  the  addition  of  ammonium  chloride  to  a  solu¬ 
tion  of  magnesium  chloride  in  which  freshly -precipit¬ 
ated  mercuric  oxide  is  suspended  greatly  accelerates 
the  rate  of  formation  of  magnesium  oxide.  When  a 
mixture  of  magnesium  chloride  and  mercuric  oxide 
with  an  excess  of  ammonium  chloride  is  gently  heated 
in  a  vacuum  the  sublimate  formed  contains  mercuric 
ammonium  chloride,  HgCl2,2NH4Cl,2H20,  m.p,  210— 
212°,  subl.  220 — 223° /7 55  mm.  The  compound, 
which  appears  to  crystallise  in  the  same  system  as 
the  hydrate  CuC12,2NH4C1,2H.,0,  is  also  produced 
from  an  aqueous  mixture  of  the  two  chlorides.  It 
seems  probable  that  the  accelerating  effect  of  the 
ammonium  chloride  in  the  determination  of  magnesium 
is  due  to  the  formation  of  the  salt.  H.  Ingles  on. 

Samarium  subhalides.  W.  Pranbtl  and  H. 
Kogl  (Z.  anorg.  Chem.,  1928,  172,  265— 272).— The 
so-called  samarium  subchloridc  has  been  prepared  in  a 
pure  state,  and  free  from  oxychloride,  as  follows  : 
the  hexahydrated  trichloride  is  precipitated  by  passing 
hydrogen  chloride  into  a  solution  of  the  samarium 
oxide  in  hydrochloric  acid  solution,  dehydrating  this 
substance  by  melting  in  a  current  of  dry  oxygen -free 
hydrogen  chloride,  and  reducing  by  pure  hydrogen. 
The  product  is  of  a  deep  brownish -red  colour,  and  is 
transparent  only  in  thin  layers.  Samarium  sub- 
bromide,  prepared,  although  with  greater  difficulty,  in 
a  precisely  analogous  manner,  is  opaque  and  almost 
black.  On  heating  the  sub -salt  at  about  1000°  in  an 
atmosphere  of  hydrogen  in  a  gold  vessel,  the  corre¬ 
sponding  trihalide  volatilises  and  the  surface  becomes 
coated  with  a  gold-samarium  alloy.  The  subhalides 
thus  behave  as  molecular  compounds  or  solid  solutions 
of  samarium  and  samarium  trihalide. 

H.  F.  Gillee. 

Substances  analogous  to  graphite,  II.  R. 
Ciusa  (Gazzetta,  1928,  58,  222—223;  of.  A.,  1925, 
ij  1083). — A  graphite,  (C8)n,  has  been  obtained  from 
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hexaiodobenzene  by  heating  it  first  in  a  closed  tube 
and  then  in  an  open  tube  in  a  current  of  nitrogen. 
The  graphite  obtained  at  770°  has  a  resistivity  of  0T1 
and  d  2*25.  These  values  are  very  nearly  equal  to 
those  obtained  for  Ceylon  graphite. 

O.  J.  Walker. 

Influence  of  the  1 1  conversion  ’ f  yield  and  the 
temperature  ol  condensation  on  the  purity  of 
the  product  and  on  the  11  condensation  yield  fr 
in  the  synthesis  of  carbonyl  chloride.  F.  Gior- 
dani. — See  II,  1928,  446. 

Influence  of  iron  oxide  on  the  properties  of 
glass.  S.  English,  H.  W.  Howes,  W.  E.  S.  Turner,, 
and  F.  Winks.— Bee  B.,  1928,  404. 

Liquid  silicate  immiscibility.  J.  W.  Greig 
(Amer.  J.  ScL,  1928,  [v],  15,  375 — 402).— Polemical 
against  Taut  on  (ibid.,  66;  ef.  Greig,  B.,  1927,  440; 
this  vol.,  132).  F.  J.  Wilkins. 

Occurrence  of  titanium  tetrachloride  in  com¬ 
mercial  disilicon  liexachloride,  F.  S.  Kipping 
and  R.  A.  Thompson  (J.C.S.,  1928,  1377).— Evidence 
of  the  presence  of  titanium  tetrachloride  in  commercial 
disilicon  hexachloride  was  indicated  by  reactions  with 
hydrogen  peroxide  and  with  thymol  and  sulphuric 
acid.  Addition  of  ether  caused  the  separation  of  a 
yellow  compound,  probably  TiCl4,Et20.  Complete 
removal  of  the  tetrachloride  wras  effected  only 
by  five  or  six  fractional  distillations. 

F.  J.  Wilkins. 

Hydrogenation  of  tin  salts  at  high  temper¬ 
atures  and  pressures.  V.  N.  Ipatiev  and  V.  I. 
Nikolaev  (J.  Russ.  Phys.  Chem.  Soc.,  1928,  60,  331 — 
338). — The  reduction  of  aqueous  solutions  of  stannic 
hydroxide  and  sulphate  and  stannic  chloride  was 
studied  at  various  temperatures  and  pressures. 
Stannic  hydroxide  is  the  most  readily  reduced  to  the 
metallic  state  and  the  presence  of  anions  such  as 
sulphate  and  chloride  ions  has  an  inhibiting  influence. 

A,  Ratcliffs. 

Oxidation  of  the  mixture  of  stannous  hydroxide 
and  sodium  sulphite  in  sodium  carbonate 
solution  with  air.  S.  Miyamoto  (Bull.  Chem.  Soc. 
Japan,  1928,  3,  95 — 98). — A  mixture  of  stannous 
hydroxide  and  sodium  sulphite  in  sodium  carbonate 
solution  is  oxidised  very  slowly  by  air,  since  the 
oxidation  of  stannous  hydroxide  inhibits  that  of  sodium 
sulphite.  *  H.  F.  Gillbe. 

Action  of  phenylhydrazine  on  metallic  oxides 
and  salts.  II.  [Preparation  of]  lead  suboxide. 
E.  PuxEDDTJ  (Gazzetta,  1928,  58,  224—231;  cf.  A., 
1916,  i,  292 ) .  — Pheny Ihy drazine  reduces  lead  monoxide 
and  dioxide  and  triplumb ic  tetr oxide  to  lead  sub* 
oxide,  which  is  obtained  as  a  brown  or  black  powder 
of  composition  satisfying  the  formula  Ph20  (which  is 
not  the  case  with  preparations  from  lead  oxalate). 
The  reaction  temperature  is  maintained  at  80—150°; 
above  this,  metallic  lead  is  also  formed.  For  the 
reduction  of  lead  dioxide  the  phenylhy  drazine  is 
employed  in  ethereal  solution,  as  otherwise  the  reaction 
is  violent. 

Mercuric  or  mercurous  chloride  is  reduced  by  phenyl- 
hydrazine  to  mercury.  This  is  used  for  the  deter¬ 
mination  of  the  latter.  The  test-tube  containing  the 
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reagents  is  warmed  at  first  gently  and  then  at  80° ; 
the  mercury  is  washed  with  acidified  water  and  with 
alcohol,  and  is  dried  in  a  potassium  hydroxide  desic¬ 
cator  containing  mercury.  E.  W.  Wionall. 


Monobasic,  polybasie,  and  polymonobasic 
acids  and  their  differentiation.  E.  Weitz  and 
H.  Stamm  (Ber.,  1928,  61,  [23],  1144—1155;  cf.  A., 
1925,  ii,  1147). — The  solubility  of  ammonium  and 
alkali  salts  of  polybasie  acids  is  generally  diminished 
by  addition  of  ammonia,  frequently  in  a  very  marked 
manner,  whereas  that  of  the  salts  of  monobasic  acids 
is  either  increased  or  only  slightly  diminished.  The 
observed  effect  may  be  regarded  as  the  algebraic  sum 
of  two  distinct  tendencies,  the  competition  of  ammonia 
and  the  salt  for  water  and  the  effort  to  form 
ammines.  Exceptions  are  encountered  with  hydro¬ 
fluoric  and  periodic  acids,  which  are  known  to  exhibit 
marked  tendency  towards  polymerisation,  and  per- 
sulphuric  and  dithionic  acids.  The  two  last-named 
acids  differ  structurally  from  most  inorganic  polybasie 
acids  in  that  their  molecules  contain  two  distinct 
monobasic  acid  groups,  and  for  such  compounds  the 
term  44  polymonobasic  is  suggested.  The  ions  may 
be  arranged  in  order  of  increasing  tendency  towards 
the  formation  of  ammines  in  the  sequence  PO/", 
I06"',  BO/,  F,  S20/,  Cl',  N03",  Br',  CIO/  S20/5 1\ 
CNS',  CIO,/  The  relationships  with  organic  acids 
are  less  obvious.  The  monocarboxylic  compounds 
mainly  resemble  the  monobasic  inorganic  acids.  The 
polycarboxylic  acids  of  the  fatty  series,  although 
containing  two  separated  carboxyl  groups,  behave 
as  polybasie.  Phthalic  and  terephthalic  acids  are 
definitely  polybasie,  whereas  i-sophthalic,  trimesic, 
and  benzene-w-disulphonic  acids  are  polymonobasic. 
Hofmeister’s  lyotropic  sequence  for  the  ions  is  arranged 
in  the  opposite  order  to  that  given  above,  so  that  the 
tendency  of  anions  towards  union  with  ammonia  is 
the  reverse  of  their  tendency  towards  combination 
with  water.  Further  regularities  are  observed  with 
regard  to  solubility,  since  the  barium  compounds  of 
monobasic  acids  are  soluble  in  water,  whereas  those  of 
polybasie  acids  are  insoluble  or  sparingly  soluble ; 
this  rule  is  maintained  intact  only  by  regarding  iodic, 
hydrofluoric,  and  periodic  acids  as  polybasie  and  per- 
sulphuric,  dithionic,  and  the  polythionic  acids  as 
monobasic.  The  rule  holds  generally  for  organic 
acids ;  barium  isophthalate  and  m-benzenedisulph- 
onate  are  soluble  in  water,  whereas  barium  plithalate 
and  tcrephthalate  are  sparingly  soluble.  A  less  trust¬ 
worthy  criterion  is  the  solubility  in  aqueous  or  anhydr¬ 
ous  alcohol ;  the  ammonium  and  alkali  salts  of 
monobasic  inorganic  acids  are  usually  appreciably 
more  soluble  than  those  of  polybasie  acid.  In  this 
instance,  the  polymonobasic  acids  behave  as  mono¬ 
basic  acids.  Great  caution  must  be  observed  in 


reaching  conclusions  as  to  the  basicity  of  acids  from 
the  solubility  of  their  ammonium  or  alkali  salts  in 
water  alone.  The  influence  of  the  ions  on  the  coagul¬ 
ation  of  dialysed  ferric  chloride  solution  has  been 
examined.  The  unique  position  of  the  polymonobasic 
acids  and  their  inclination  towards  the  monobasic 
acids  is  clearly  displayed  in  their  colloid-chemical 
action.  Whereas,  however,  a  fairly  sharp  differentia¬ 
tion  of  inorganic  acids  into  mono-  and  poly-basic 


compounds  is  possible  on  the  basis  of  the  effects  of 
ammonia  and  solubility  of  the  barium  salts,  this  is  not 
possible  on  colloid- chemical  grounds.  An  inter¬ 
mediate  group  appears  to  „  exist  comprising  poly¬ 
monobasic  acids,  acids  apparently  polybasie  on  account 
of  polymerism,  and  the  majority  of  organic  acids. 

The  inability  of  polymonobasic  acids  to  yield 
hydrogen  salts  is  due  to  the  independence  of  the 
two  acidic  groups  and  the  consequent  absence  of  a 
marked  difference  in  the  first,  second,  etc.  dis¬ 
sociation  constants ;  a  step-wise  neutralisation  appears 
therefore  improbable.  H.  Wren. 

Fluoride  of  bivalent  uranium.  A.  Si  everts  (Z. 
anorg.  Chem.,  1928,  170,  191 — 192). — The  statement, 
which  appears  in  some  of  the  literature,  that  a  fluoride 
of  bivalent  uranium  was  isolated  by  Giolitti  and 
Agamennone  is  erroneous,  the  formula  UF2,2H20  in 
the  original  paper  (Atti  B.  Accad.  Lincei,  1904,  [v], 
14,  i,  165)  clearly  being  a  misprint  for  U0F2,2H20. 

R.  CUTHILL. 

Univalent  manganese.  II.  W.  Manchot  and 
H.  Gael  (Ber.,  1928,  61,  [B],  1135—1140;  cf.  A., 
1927,  220;  Grube  and  Brause,  this  voL,  29). — The 
salt,  Ha5Mn(CN)6  is  obtained  as  a  colourless,  micro- 
crystalline  powder,  very  sensitive  to  oxidising  agents 
when  a  solution  of  sodium  manga  no  cyanide  is  reduced 
by  aluminium  and  sodium  hydroxide ;  the  resulting 
solution  is  filtered  into  a  solution  of  sodium  hydroxide 
and  sodium  cyanide  saturated  with  sodium  acetate. 
The  precipitated  compound  is  centrifuged  and  the 
residue  treated  similar/  with  concentrated  sodium 
hydroxide  solution,  saturated  sodium  acetate,  and 
finally  with  alcohol.  If  sodium  cyanide  is  omitted  in 
the  above  preparation,  salts  similar  to  the  compound 
Na5Mn(CN)6  are  obtained  which  contain  a  much 
smaller  proportion  of  sodium.  The  potassium  salt, 
K5Mn(CN)6,  may  be  prepared  similarly  from  potassium 
m an gano cyanide,  but  a  preferable  method  consists  in 
reducing  the  sodium  compound  (as  above)  and  adding 
the  filtered  solution  to  a  solution  of  potassium 
hydroxide  and  potassium  cyanide  saturated  with 
potassium  chloride.  Variations  in  the  procedure 
afford  similar  salts  containing  a  smaller  proportion  of 
potassium,  and  the  existence  of  a  compound, 
K2Mn(ON)3,  is  highly  probable.  If,  however,  potass¬ 
ium  cyanide  is  used  in  the  final  washing  of  the  pre¬ 
cipitates,  the  salt  K5Mn(GN)6  is  invariably  obtained. 
Grube  and  Brause’ s  claim  of  the  isolation  of  a  salt, 
K3Mn(CN)4,  appears  arbitrary;  repetition  of  their 
experiments  yields  the  pentapotassium  compound. 

H.  Wren, 

Ruthenium  chlorides,  H.  Remy  and  A.  Luhrs 
(Ber.,  1928,  61,  [JB],  917— 925).— Ruthenium  chloride 
soluble  in  water  (cf.  Reiny  and  Wagner,  A.,  1927,  328) 
does  not  differ  in  composition  from  the  variety  insoluble 
in  water.  Analyses  show  that  it  is  free  from  hydrogen 
and  hence  undoubtedly  contains  ter  valent  ruthenium. 
When  titrated  by  the  amalgam  method  (Remy,  A., 
1921,  ii,  209)  it  requires  exactly  one  equivalent  of 
hydrogen  to  yield  a  solution  of  maximal  blue  intensity. 
This  amount  is  also  required  by  the  so-called  “  aquo- 
pentachlororuthenate  ”  of  Howe  (A.,  1904,  ii,  490), 
the  composition  of  which,  therefore,  corresponds  with 
the  formula  2K2RuCI5,3H20  advanced  by  Briggs  (A., 
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1926,  926).  The  compound  obtained  by  the  action  of 
hydrochloric  acid  on  ruthenium  tetroxide  contains 
quadrivalent  but  not  tervalent  metal  as  previously 
assumed,  since  when  titrated  to  a  blue  solution  it 
requires  two  equivalents  of  hydrogen  as  maximum. 
The  double  salt,  K4[Ru2OCi10],  obtained  as  a  well- 
defined  compound  by  various  other  methods,  is  readily 
prepared  from  its  solutions ;  this  compound,  which 
likewise  contains  quadrivalent  ruthenium,  replaces  the 
previous  so-called  brown  or  o>  pent  ach  lor  ora  then- 
atesT  The  blue  solutions  obtained  by  the  complete 
reduction  of  ruthenium  salts  by  sodium  amalgam  con¬ 
tain  the  bivalent  metal.  The  green  coloration, 
formed  intermediately  during  the  reduction  exclus¬ 
ively  of  quadrivalent  ruthenium  salts  in  solution 
strongly  acidified  with  hydrochloric  acid,  is  due  to 
compounds  of  tervalent  ruthenium.  H.  Wren. 

Action  of  concentrated  sulphuric  acid  on 
metallic  rhodium.  S.  F.  S hemtsc h us h n i  (Ann. 
inst.  platine,  1927,  5,  361). — With  mechanical  stirring, 
rhodium  dissolves  in  hot  concentrated  sulphuric 
acid.  Chemical  Abstracts. 

Osmium.  III.  E.  Fritzmann  (Z.  anorg.  Cliem., 
1928,  172,  213 — 233). — A  summary  of  the  work  of 
Tschugacv.  H.  F.  Gillbe. 

Spectrum  analysis  of  minerals.  F.  Lowe 
(Fortschr.  Min.  Kryst.  Pet,,  1927,  12,  220—227; 
Chem.  Zentr.,  1928,  i,  825). 

Centrifugal  separation  of  solid  phases,  F. 
von  Wolff  (Fortschr.  Min.  Kryst.  Pet.,  1927,  12, 
93—95;  Chem.  Zentr.,  1928,  i,  825).— Purification 
and  quantitative  separation  of  minerals  are  effected 
with  a  centrifuge ;  the  tube  contains  a  short  pipette 
with  the  heavy  liquid  in  which  the  powdered  mineral 
is  placed.  An  electrically  heated  centrifuge  for  use 
with  fusible  salts  is  described.  A.  A.  Eldridge. 

Quantitative  analysis  of  cations  without  the 
use  of  hydrogen  sulphide.  D.  Strohal  (Arh. 
Hemiju,  1928,  2,  77 — 85). — A  system  for  the  quantit¬ 
ative  analysis  of  cations  which  does  not  involve  the 
use  of  hydrogen  sulphide  is  described. 

E.  Truszkowski. 

Smooth  platinum  wire  for  electrometric 
titrations  in  neutralisation  reactions.  S.  Popoff 
and  M.  J.  McHenry  (Ind.  Eng.  Chem.,  1928,  20, 
534 — 538). — Using  a  smooth  platinum  wire  as  an  air 
electrode,  acidities  and  basicities  can  be  determined 
with  considerable  precision  even  in  presence  of  oxidis¬ 
ing  agents,  e.g.t  permanganate.  Acidities  can  be  deter¬ 
mined  with  accuracy  in  presence  of  phenol,  cresols, 
or  varnishes.  The  method  is  particularly  adapted  to 
the  determination  of  alkaloids  and  yields  results  which 
are  more  trustworthy  than  those  obtained  using  the 
hydrogen  or  quinhydrone  electrodes.  The  procedure 
is  identical  with  that  customarily  followed  in  making 
hydrogen  electrode  measurements,  except  that  the 
hydrogen  stream  is  replaced  by  a  stream  of  air  free 
from  carbon  dioxide.  An  electrode  of  tungsten  wire 
may  be  used,  but  the  change  in  E.M.F,  at  the  end¬ 
point  is  not  so  pronounced  as  with  platinum. 

J.  S.  Carter. 

Quinhydrone  electrode  in  amyl  alcohol 
solutions.  Determination  of  neutralisation 


numbers  of  petroleum  products.  H,  Seltz  and 
D.  S.  McKinney  (Lid.  Eng.  Chem.,  1928,  20,  542 — 
544). — The  neutralisation  numbers  of  petroleum 
products  can  be  determined  potentiometrically  with 
considerable  precision,  using  as  solvent  amyl  alcohol 
saturated  with  lithium  chloride  and  containing  0-04% 
of  quinhydrone.  The  alkali  used  for  titration  is  a 
solution  of  potassium  or  lithium  hydroxide  in  amyl 
alcohol.  The  titration  vessel  is  a  wide-mouthed 
bottle  closed  by  a  stopper  containing  holes  for  an 
electrode,  the  burette  jet,  nitrogen  inlet,  and  outlet 
tubes,  and  the  reference  electrode.  The  reference 
electrode  is  a  test-tube  having  a  small  hole  near  the 
closed  end.  The  lower  portion  of  the  test-tube  is 
occupied  by  an  agar-agar-lithium  chloride  gel,  which 
functions  as  a  bridge.  Above  this  are  the  amyl  alcohol 
solvent  and  an  electrode.  The  electrodes  are  bright 
platinum.  Using  this  arrangement,  the  E.M.F. 
passes  through  zero  during  the  titration  and  the  leads 
to  the  potentiometer  must  he  reversed.  This  may  be 
avoided  by  adding  benzoic  acid  to  the  reference  elec¬ 
trode,  but  this  is  not  recommended.  In  the  de termin¬ 
al  ion  of  neutralisation  numbers  of  mineral  oils,  10  g. 
of  oil  are  dissolved  in  about  125  c.c.  of  solvent.  A 
larger  amount  of  oil  is  not  advisable  since  the  con¬ 
ductivity,  and  hence  the  sensitivity,  of  the  cell  is 
considerably  reduced.  J.  S.  Carter. 

Adjustment  of  the  reaction  of  indicator 
solutions  and  its  importance  in  determining  the 
hydrogen-ion  concentration  of  slightly  buffered 
solutions.  W.  H.  Pierre  and  J.  F.  Fudge  (J. 
Amer.  Chem.  Soc.,  1928,  50,  1254 — 1262). — A  critical 
study  of  the  various  methods  of  preparing  and  adjust¬ 
ing  certain  indicator  solutions  is  described.  A  simple 
method  of  adjustment  is  given,  although  the  quin¬ 
hydrone  electrode  is  satisfactory  for  this  purpose. 
Indicator  solutions  should  be  adjusted  to  a  pa  value 
midway  between  the  extreme  values  for  which  they  are 
used,  and  not  to  neutral  it}'.  S.  K.  Tweedy. 

lono colorimeter  ;  its  use  in  the  determination 
of  ionic  acidity  of  solutions.  C  a  idle  (Bull.  Soc. 
Chim.  hiol.,  1928,  10,  590 — 601). — A  modified  colori¬ 
meter  is  described  in  which  the  light  travels  through 
a  fixed  length  of  the  liquid  under  examination, 
containing  a  known  amount  of  an  indicator  such  as 
methyl -red  or  bromo  thy  mol  -blue  which  has  different 
colours  at  different  pH  values,  by  one  optical  path  and 
through  two  baths,  containing  solutions  of  the  indicator 
at  the  same  concentration  and  at  the  pn  values  which 
completely  liberate  the  two  differently  coloured 
isomerides,  by  the  other.  A  device  controlling  the 
movement  of  the  two  dipping  glasses  in  the  latter  path 
ensures  that  the  liquid  path  in  that  ease  is  always  equal 
to  the  length  of  the  liquid  under  examination.  Com¬ 
pensating  absorption  glasses  equalise  the  intensities 
of  the  two  components  of  the  light.  The  calibration 
curves  for  most  indicators  follow  the  straight-line  lawn 

G.  A.  C.  Gough. 

Determination  of  chlorine  ions.  U.  N.  Slavia- 
nov  (J.  Russ.  Phys.  Chem.  Soc.,  60,  355—359).— 
The  errors  arising  in  the  gravimetric  and  volumetric 
determination  of  chlorine  ions  are  discussed  and  a 
method  based  on  that  of  Volhard,  but  with  elimination 
of  most  of  the  errors,  is  described.  A.  Ratcliffe. 
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Determination  of  chlorine,  bromine,  and 
iodine  in  organic  compounds.  H.  ter  Metjleh 
(Rec.  trav.  chim.,  1928,  47,  698—700 ;  cf.  A.,  1924,  ii, 
55). — The  method  of  determination  of  these  halogens 
by  hydrogenation  of  the  organic  compound  in  the 
presence  of  gaseous  ammonia  is  satisfactory  only  when 
precautions  are  taken  to  prevent  the  loss  of  the 
ammonium  halide  -which  is  produced.  In  the  new 
procedure  the  exit  gases  pass  over  strongly-heated 
barium  carbonate  and  thus  any  halogen  present  in 
them  is  retained  as  the  barium  salt.  In  certain  eases 
the  use  of  a  hydrogenating  catalyst  is  necessary.  For 
this  purpose  a  roll  of  heated  nickel  foil  is  recommended. 
Results  obtained  by  this  method  agree  well  with  the 
theoretical.  H.  Ihglesqn, 

Determination  of  very  small  quantities  of 
iodides.  J.  T.  Dtjnh, — See  R.,  1928,  402. 

Micro-determination  of  iodine  in  potable 
waters.  III.  Oxidation  method.  M.  Settimj. — 
See  B.,  1928,  406. 

Rapid  determination  of  gases  in  metals, 
especially  oxygen  in  steel.  W.  Hesse hbrtjoh  and 
P.  Oberhoffer. — See  B.,  1928,  409. 

Sulphur  dioxide  and  its  aqueous  solutions.  I. 
Analytical  methods,  vapour  density,  and  vapour 
pressure  of  sulphur  dioxide.  Vapour  pressure 
and  concentrations  of  the  solutions.  C.  E.  Maass 
and  0.  Maass  (J.  Amer.  Chem.  Soc,,  1928,  50,  1352— 
1368). — If  commercially  pure  sulphur  dioxide  is  passed 
over  phosphorus  pent  oxide  and  condensed,  and  the 
liquid  repeatedly  distilled  in  a  vacuum,  a  very  pure 
gas  is  obtained.  Sulphurous  acid  may  be  accurately 
determined  by  rendering  the  solution  strongly  alkaline 
and  titrating  with  acidified  iodine  solution  in  presence 
of  a  little  sugar.  Iodine  solution  may  be  standardised 
against  gaseous  sulphur  dioxide,  weighed  directly, 
by  this  method.  The  vapour  densities  of  sulphur 
dioxide  were  measured  from  —6°  to  30°  and  an 
equation  is  deduced,  involving  the  apparent  mol.  wt., 
which  enables  the  weight  of  gas  removed  from  a  known 
volume  to  be  calculated  from  the  initial  and  final 
pressures.  The  following  vapour  pressures  are 
recorded  :  pure  sulphur  dioxide  (1 — 27°),  aqueous 
solutions  (10—27°),  two-phase  water-sulphur  dioxide 
system  (10 — 27°).  In  the  latter  system  the  saturated 
water  phase  has  a  constant  pressure,  which  can  be 
read  off  from  the  graph,  and  its  composition  (solubility 
of  sulphur  dioxide)  determined  by  extrapolating  the 
vapour -pressure  curve  for  aqueous  solutions.  The 
concentration  of  water  in  the  sulphur  dioxide  phase 
may  be  calculated  by  Raoult’s  law,  but  a  method  is 
given  -whereby  its  partial  pressure  may  bo  measured 
directly.  A  method  of  separating  a  portion  of  a 
liquid  phase  from  a  liquid-liquid-gas  phase  without 
disturbing  the  equilibrium  is  described. 

S.  K.  Tweedy. 

Micro-determination  of  nitrogen  in  cellulose 
nitrate.  I).  Kruger. — See  B.,  1928,  400. 

Electrometric  titration  of  the  nitrite  ion  with 
potassium  permanganate .  I.  A.  Atahasiu  (Bui. 
Soc.  Romane Stiin,,  1928,  30,  69— 71).— Permanganate 
may  be  titrated  electron! etrically  at  45°  with  0-llJf- 
potassium  nitrite,  using  a  platinum  electrode,  but  the 


titration  as  a  method  of  determining  nitrite  is  subject 
to  the  same  errors  as  Lunge’s  method. 

.  R.  OUTSELL, 

Ceric  salts  as  oxidising  agents  in  electro¬ 
metric  titration.  I.  A.  Atanasiu  (Bui.  Soc.  Romane 
Stiin.,  1928,  30,  73—76). — If  an  acid  solution  of  ceric 
sulphate  is  titrated  electrometrically  with  OTJfcf- 
potassium  nitrite,  using  a  platinum  electrode,  there  is 
a  point  of  inflexion  on  the  titration  curve  correspond¬ 
ing  with  the  reaction  of  2  mols.  of  sulphate  with  1  mol. 
of  nitrite.  The  presence  of  an  alkali  metal  persulphate 
interferes.  R.  Guthill. 

Modification  of  Ridsdale’s  method  for  deter¬ 
mining  phosphoric  acid.  A.  S.  Dodd. — See  B,, 
1928,  445. 

Protein  reactions  of  various  metaphosphates. 
D.  Balarev  (Z,  anal.  Chem.,  1928,  73,  411 — 412). — ■ 
The  relative  minimal  concentrations  of  Tammann’s 
tri-  and  tetr a- metaphosphates,  and  the  metaphos¬ 
phates  obtained  by  heating  sodium  ammonium 
hydrogen  phosphate  and  by  dissolution  of  phosphorus 
pent  oxide  in  water  required  to  cause  coagulation  of  a 
solution  of  protein  are  1,  0-083,  0-016,  and  0-0071, 
respectively.  The  protein  reaction  may  be  used  as  a 
means  for  the  identification  of  metaphosphates. 

J.  S.  Carter. 

Zinc  spot  in  the  Marsh  test.  H.  B.  Arrtjckle 
and  O.  J.  Thies,  jun.  (J.  Elisha  Mitchell  Sci.  Soc., 
1927,  43,  50— 54) —The  reaction  Zn+2HCl=ZnCl2+ 
Ho  is  reversible.  Deposition  of  zinc  may  take  place 
when  hydrochloric  but  not  sulphuric  acid  is  used 
in  the  Marsh  test.  Chemical  Abstracts. 

Test  for  borates.  A.  Gabriel  and  H.  G.  Tax  her 
(J.  Amer.  Chem.  Soc.,  1928,  50,  1385). — The  alkaline 
solution  is  evaporated  nearly  to  dryness,  the  residue 
treated  with  1  c.c,  of  concentrated  sulphuric  acid  and 
then,  after  cooling,  with  2  c.c.  of  methyl  alcohol. 
The  vapours  are  blown  through  a  long  capillary  tube 
into  a  Bunsen  flame,  which  is  coloured  green  by 
methyl  borate.  S.  Jv.  Tweedy. 

Application  of  Desgrez’s  apparatus  for  the 
determination  of  total  carbon  to  alkalimetric 
microanalysis.  L.  Lescceto  and  T.  Throbinski 
(Bull.  Soc.  Chim.  biol.,  1928,  10,. 606— 616).— The 
solution  under  examination  is  oxidised  under  the 
conditions  described  by  Mcloux  (A.,  1927,  436)  at 
the  ordinary  pressure  in  a  stream  of  air  free  from 
carbon  dioxide,  and  the  gaseous  products,  after 
removal  of  traces  of  chlorine  by  passage  over  dry 
potassium  ferro cyanide,  are  absorbed  in  barium 
hydroxide.  Since  the  gases  contain  other  acidic 
substances  besides  carbon  dioxide,  the  barium  carbon¬ 
ate  is  removed  and  determined  gravimetrical! v  or 
preferably  volumetric  ally.  G.  A.  C.  Go  ugh. 

Volumetric  determination  of  carbon  dioxide. 
L.  Lesoceur  and  (Mlle.)  S.  Manjeak  (Bulk  Soc. 
Chim.  biol.,  1928,  10,  523— 536).— The  gas  containing 
carbon  dioxide  is  circulated  through  0*02A7-barium 
hydroxide  (containing  5%  of  barium  chloride)  and 
the  loss  of  alkalinity  determined  by  slow  titration  with 
0*Q2AT- hydro  chloric  acid.  Correction  is  made  for  the 
carbon  dioxide  present  in  the  air  in  the  apparatus. 

G.  A.  C.  Gough. 


Determination  of  potassium.  >S.  Morgulis  and 
A.  Perlby  (J.  Biol.  Chem.,  1928,  77,  647—649).— 
The  factor  0*071  given  by  Kramer  and  Tisdall  (A., 
1921,  ii,  412)  for  calculation  of  the  amount  of  potassium 
from  the  result  of  the  final  titration  is  not  constant  for 
different  reagents  and  different  amounts  of  potassium  ; 
each  new  reagent  should  therefore  be  standardised 
against  known  different  amounts  of  potassium. 
Phosphorus  does  not  interfere  with  the  determination 
of  potassium  by  this  method.  C.  R.  Harington. 

Effect  of  silica  dishes  in  the  determination  of 
potassium.  L.  D.  Haigh  (J.  Assoc.  Off.  Agric. 
Chem.,  1928,  ii,  219 — 220). — In  the  determination  of 
potassium  by  the  official  method,  the  evaporation 
and  ignition  of  the  potassium  residues  in  silica  dishes 
tend  to  render  part  of  the  potassium  insoluble  when 
phosphates  are  present.  T.  M.  A.  Tub  hope. 

Ceric  sulphate  as  a  volumetric  oxidising  agent. 

I.  Determination  of  calcium,  II.  Determin¬ 
ation  of  iron.  III.  Titration  of  iodide,  IV. 
Determination  of  arsenic.  V.  Determination 
of  antimony.  VI.  Volumetric  determination 
of  cerium.  H.  H.  Willard  and  B.  Young  (J. 
Amer.  Chem.  Soc..  1928,  50,  1322—1334,  1334— 
1338,  13G8— 1371,  1372—1376,  1376—1378,  1370— 
1385). — I.  Ceric  sulphate  solution,  conveniently  pre¬ 
pared  by  dissolving  impure  cerium  dioxide  in  sulphuric 
acid  ( d  T5),  may  be  standardised  against  sodium 
oxalate  in  presence  of  hot  sulphuric,  perchloric,  or 
hydrochloric  acid.  The  end-point  may  be  deter¬ 
mined  electromotrically  or  visually  (colourless  to 
yellow),  although  in  the  latter  case  the  burette  reading 
must  be  corrected  slightly.  The  reverse  titration 
proceeds  quantitatively  in  hot  solutions  in  presence  of 
sulphuric,  perchloric,  or  nitric  acid.  Exactly  the 
same  conditions  hold  for  the  determination  of  ferrous 


hydrochloric  acid  solution,  the  results  arc  about  0-5% 
too  low  owing  to  loss  of  iodine.  The  former  titration 
may  be  reversed  and  may  then  be  used  for  determining 
cerous  cerium  after  a  bismuthate  oxidation  (Metzger, 
A.,  1909,  ii,  620). 

IV.  Arseni o us  acid  in  hydrochloric  acid  solution 
may  be  titrated  electronic trically  at-  80°  with  ceric 
sulphate  solution.  Potassium  bromide  may  be  used 
as  a  catalyst,  less  salt  being  required  the  higher  are 
the  temperature  and  the  acid  concentration.  The 
titration  may  be  carried  out  at  the  ordinary  temper¬ 
ature  in  presence  of  iodine  chloride ;  methylene- blue 
is  a  suitable  indicator.  When  determining  arsenic  the 
eerie  sulphate  solution  should  be  standardised  against 
arsenious  oxide  of  known  purity,  or  else  the  normality 
factor  obtained  by  oxalate  titration  should  be 
multiplied  by  T003. 

V.  Antimonious  chloride  may  be  titrated  electro¬ 
nic  trie  ally  at  the  ordinary  temperature  in  presence  of 
iodine  chloride.  No  correction  factor  is  required. 

VI.  Cerium,  in  presence  of  other  rare  earths,  is 
oxidised  with  ammonium  persulphate  in  presence  of 
silver  nitrate  (catalyst)  and  then  titrated  with  cither 
potassium  iodide  (a  blank  correction  is  necessary)^ 
sodium  nitrite  (the  end-point  equilibrium  is  attained 
slowly),  or  ferrous  sulphate.  Sodium  nitrite  solution 
may  be  standardised  by  oxidation  in  acid  solution  with 
silver  brom/tte,  the  precipitated  silver  bromide  being 
collected  and  weighed,  or  else  by  electrometric 
titration  with  potassium  permanganate  solution. 

S.  K.  Tweedy. 

Titrimetrie  determination  of  calcium  and 
magnesium  carbonates  in  limestone.  J.  S. 
Pierce,  W.  C.  Setzer,  and  A.  M.  Peter, — See  B., 
1928,  402. 

Micro-determination  of  metallic  elements.  I* 


iron  (Somcya,  this  vol.,  146),  The  oxalate  titration 
with  ceric  sulphate  proceeds  quantitatively  at  the 
ordinary  temperature  in  the  presence  of  a  little  iodine 
chloride  (catalyst) ;  methylene -blue  may  then  be  used 
as  an  internal  indicator,  provided  the  conditions  are 
suitable  for  a  rapid  end-point  equilibrium  being 
attained.  Calcium  may  be  determined  by  precipitat¬ 
ing  it  from  solution  as  oxalate  and  titrating  the  solu¬ 
tion  of  the  latter  in  hydrochloric  acid  with  ceric 
sulphate. 

II.  Iron  may  be  accurately  titrated  with  eerie 
sulphate  after  reduction  with  stannous  chloride  in 
hydrochloric  acid  (followed  by  addition  of  mercuric 
chloride)  or  with  zinc  or  aluminium  in  sulphuric  acid. 
Neither  arsenious  acid  nor  manganese  interferes  with 
the  titration.  The  end -point  may  be  determined 
elcctrometrically  or  by  using  less  than  0*8  c.c.  of  1% 
diphenylamine  or  diphenylbenzidine  solution  as 
internal  indicator.  The  former  is  preferable  in  the 
analysis  of  iron  ores.  The  oxidation  of  ferrous  iron 
due  to  atmospheric  oxygen  introduces  a  constant  error 
which  may  be  eliminated  either  by  applying  a  small 
correction  factor  or  by  standardising  the  ceric  sulphate 
against  iron  of  known  purity  (cf.  Furman,  this  vol., 
499). 

III.  Alkali  iodide  in  sulphuric  acid  solution  may  be 
electrometric  ally  titrated  by  ceric  sulphate  solution ; 
moderate  amounts  of  bromide  may  be  present.  In 
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Micro-chemistry  of  potassium  ferrocyanide* 
[Micro-determination  of  zinc,]  Ii.  Nakaseko 
(Mom.  Coll.  Sci.  Kyoto,  1928,  A,  11,  95 — 1 12). — The 
minimum  quantity  of  iron  detectable  with  potassium 
ferrocyanide  is  1  in  3xI06  of  solution,  the  optimum 
acidity  being  about  0TV  (strong  acid).  When  solu¬ 
tions  of  ferric  chloride  are  added  to  dilute  solutions  of 
feiTocy ankles  the  presence  of  neutral  salts  or  of  acidity 
retards  the  development  of  the  blue  colour. 

A  method  for  the  micro -determination  of  zinc  is 
outlined.  The  solution,  which  should  be  free  from  iron 
and  manganese,  is  evaporated  and  the  residue  ignited. 
The  residue  is  treated  with  2  c.c.  of  water,  1  c.c.  of 
GV-hvdrochloric  acid,  and  1  c.c.  of  5N -ammonium 
chloride,  and  0-02A7 -potassium  ferrocyanide  added 
dr  op  wise  from  a  burette  until  the  granular  precipitate 
becomes  colloidal  (formation  of  Zn3K2 [F e ( CN } 6]2 ) .  The 
whole  is  diluted  to  10  c.c.,  inserted  in  a  water-bath  at 
60—70°,  and  kept  in  the  dark  for  30  min.,  when  it  is 
centrifuged.  The  excess  of  ferrocyanide  in  the  super¬ 
natant  liquor  is  determined  with  the  aid  of  a  reference 
table  by  observing  the  time  required  for  the  develop¬ 
ment  of  the  blue  colour  when  0*05  mg.  of  iron  (1  drop 
of  a  standard  solution)  is  added  to  5  c.c.  The  amount 
of  zinc  in  the  sample  analysed  is  (a — 5006)  X  0*47  mg., 
where  ci  is  the  number  of  c.c.  of  0*02AT-ferrocyanido 
added  and  b  the  normality  of  the  excess  of  ferro- 
evanide. 

ft 


Acid  solutions  of  potassium  ferroeyanide  undergo 
rather  rapid  decomposition  when  exposed  to  daylight 
and  deposit  Prussian  blue.  On  long  keeping,  dilute 
neutral  solutions  are  slowly  hydrolysed  with  deposition 
of  ferrous  cyanide.  J.  S.  Carter. 

Solubility  influences  and  quantitative  analysis. 
I.  E.  Wendehorst  (Z.  angew.  Chem.,  1928,  41, 
567 — 568) . — The  fact  that  the  normally  negligible 
solubilities  of  certain  substances  are  often  not  incon¬ 
siderable  in  presence  of  neutral  salts  is  responsible  for 
a  number  of  errors  in  gravimetric  determinations. 
Experiments  in  which  known  quantities  of  zinc  and 
cadmium  were  precipitated  by  sodium  carbonate  and 
ammonium  carbonate,  respectively,  from  media  con¬ 
taining  varying  amounts  of  sodium ,  potassium,  or 
ammonium  salts  show  that  under  these  conditions 
the  amount  of  oxide  finally  weighed  may  be  slightly 
greater,  or  considerably  less,  than  the  theoretical 
amount.  In  presence  of  considerable  amounts  of 
ammonium  chloride  no  zinc  was  precipitated. 

J.  S.  Carter. 

Colorimetric  determination  of  lead.  A.  D. 
Petrov  (J.  Russ.  Phys.  Chem.  Soc.,  60,  1928,  311 — 
316). — The  reaction  whereby  lead  peroxide  gives  with 
jp-tetramethyldiaminodiphenylmethane  in  presence  of 
acetic  acid  an  intense  blue  colour  has  been  applied 
to  the  detection  and  determination  of  lead.  The 
analysis  is  easily  carried  out  and  gives  *  sufficiently 
accurate  results.  Iron  and  other  impurities  reduce 
the  accuracy  of  the  method.  A.  Ratcliffr. 

Deposition  of  metals  on  copper  from  cyanide 
solutions.  I.  Separation  and  determination  of 
small  amounts  of  lead.  B.  S.  Evans. — See  B., 
1928,  449. 

Volumetric  determination  of  small  quantities 
of  thallium.  J.  Proszt  (Z.  anal.  Chem.,  1923,  73, 
401 — 404). — To  the  solution  of  thallous  salt  are  added 
3—4  drops  of  hydrochloric  acid  (d  149}  for  each  mg. 
of  thallium  present.  Saturated  bromine  water  is  then 
added  drop  wise  until  a  yellow  colour  persists.  Tho 
excess  of  bromine  is  removed  by  treating  with  a  few 
e.c.  of  a  5%  solution  of  phenol  and  a  little  potassium 
iodide.  The  liberated  iodine  is  titrated  with 
0’01  or  0*02i\r -thiosulphate  solution,  using  a  micro- 
burette.  The  small  variation  of  the  thallium  factor  of 
the  thiosulphate  solution  with  the  quantity  of  thallium 
involved  must  first  be  determined  by  trial  measure¬ 
ments,  using  known  small  amounts  of  thallium. 

J.  S.  Carter. 

Electrolytic  deposition  of  traces  of  metals  and 
their  characterisation  by  spectrum  analysis. 
E.  Payee  and  L.  Amy  (Bull.  Soc.  eh  ini.,  1928,  [iv], 
43,  604 — 624 ;  cf.  A.,  1912?>ii.  821 ;  1925,’  ii.  1208).— 
The  authors  claim  to  have  increased  the  sensitiveness 
of  the  methods  of  Hartley  and  Moss,  and  of  Jolibois 
and  Bonnet.  A  detailed  account  of  their  electrolytic 
deposition  apparatus  is  given.  A  glass  electrolytic 
cell  is  used,  having  the  anode  of  platinum,  which  need 
not  necessarily  be  pure,  and  the  cathode  of  copper,  or 
of  copper-free  zinc  for  copper  determinations.  The 
nature  of  the  electrolytic  bath  varies  according  to  the 
metal  to  be  deposited.  Several  media  exist  for 
each  metal,  and  by  appropriate  choice,  two  metals 
could  be  deposited  simultaneously  or  separately. 


Details  are  given  for  the  deposition  of  gold,  silver, 
copper,  lead,  antimony,  chromium,  manganese, 
cobalt,  and  nickel.  By  spectrum  analysis,  the 
authors  detect  10-3  to  10~7  mg.  of  substance  dis¬ 
solved  in  any  volume.  The  sensitiveness  of  the 
deposition  method  varies  with  the  electrode  used  and 
the  metal  under  investigation.  The  following  limits 
(g.)  are  given  :  (a)  with  a  copper  electrode :  gold 
10%  silver  10%  lead  10~%  antimony  10%  cobalt 
HP5,  nickel  ox  10%  iron  10%  copper  10%  manganese 
10"%  and  zinc  10'"'s:  (b)  with  a  zinc  electrode  :  silver 
HP6,  copper  HP'.  The  presence  of  marked  amounts 
of  the  salts  of  alkali  or  alkaline -earth  metals,  and  of 
ammonium  salts  does  not  alter  the  sensitiveness. 
The  number  of  lines  on  the  spectrogram  allows  a  partial 
evaluation  of  the  amount  of  metal  present  if  it  alone 
is  deposited.  The  sensitiveness  of  the  results  obtained 
with  the  ten  elements  already  referred  to  is  compared 
with  the  sensitiveness  of  some  of  their  respective 
characteristic  chemical  reactions.  R.  A.  Pratt. 

Determination  of  minute  amounts  of  mercury. 
A.  Stock  and  W.  Zimmermanft  (Z.  angew.  Chem., 
1928,  41,  546 — 548).— A  method  for  the  determination 
of  quantities  of  mercury  of  the  order  HP3— 5x  HP5  mg. 
and  for  the  detection  of  amounts  of  the  order  7  x  1(PG 
mg.  is  described.  The  initial  stages  are  similar  to 
those  already  described  (A.,  1926,  703,  814),  save  that 
deposition  on  a  copper  wire  is  effected  in  evacuated 
apparatus  and  at  50 — 60°.  The  sublimate  obtained 
on  distillation  is  dissolved  in  0*25  e.c.  of  chlorine  water 
and  excess  of  chlorine  expelled  by  air.  The  solution 
is  treated  with  a  drop  of  a  cold,  saturated  solution  of 
carbamide  and  diluted  to  0*5  c.c.  in  the  cell  of  a  micro- 
colorimeter.  The  blue  colour  produced  on  addition 
of  a  drop  of  a  saturated,  alcoholic  solution  of  dipkenyi- 
carbazone  is  observed  in  a  darkened  room  by  yellow 
light.  Comparative  tests  arc  made  with  solutions 
of  pure  mercuric  chloride  under  identical  conditions; 

J.  S.  Carter. 

Systematic  detection  of  the  rare  elements. 
T.  Kato  (J,  Soc.  Chem.  Ind.  Japan,  1927,  30,  658 — ■ 
670). — A  systematic  method  of  separation  and  detect¬ 
ion  of  all  rare-earth  metals  except  germanium  and 
radium  is  worked  out,  and  is  described  in  a  tabular 
form.  S.  Oka. 

Electrometric  titration  of  lanthanum,  cerium, 
and  thorium  as  ferrocyanides.  I.  A.  Atanasiu 
(Bui.  Soc.  Romanc  Stiin.,  1928,  30,  51— 59).— A 
0*005— 0-007 M -solution  of  lanthanum  nitrate  in  30% 
alcohol  may  be  titrated  electrometrically  with 
0  *  1  ilf -potassium  ferroeyanide,  using  a  platinum 
electrode,  the  point  of  inflexion  on  the  titration  curve 
corresponding  with  the  formation  of  the  salt 
KLaFe(CN)G.  The  end-point  is  less  definite  if  about 
10%  of  alkali  metal  salts  is  present.  The  titration  of 
thorium  nitrate  must  be  carried  out  at  about  70°, 
but  the  presence  of  alcohol  is  not  necessary ;  the  end¬ 
point  is  reached  when  an  equimoleeular  amount  of 
ferroeyanide  has  been  added.  In  presence  of  10% 
of  ammonium  or  potassium  chloride  this  titration  is 
impossible.  R.  Cuthill. 

Poteniiometric  determination  of  iron  with 
permanganate  by  a  new  method.  T.  Heczko 
(Z.  anal.  Chem.,  1928,  73,  404— 411).— The  electrodes 
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are  two  platinum  wires.  The  free  end  of  one  is  in 
contact  with  the  bulk  of  the  solution  of  ferrous  salt, 
whilst  the  free  end  of  the  other  is  wrapped  round  the 
upper  portion  of  a  short  rod  of  pumice.  Connexions 
are  made  to  a  galvanometer.  Before  commencing 
a  titration  the  pumice  is  completely  immersed  in  the 
solution  and  then  partly  withdrawn.  The  well- 
stirred  solution  is  now  titrated  with  permanganate, 
the  throw  of  the  galvanometer  being  observed  after 
each  addition.  The  end-point  is  reached  when  the 
ratio  throw/c.e.  of  permanganate  is  maximal.  The 
pumice  should  be  immersed  for  a  short  period  when  the 
end-point  is  approached.  The  method  depends  on  the 
establishment  of  an  E.M.F.  as  a  result  of  the  difference 
between  the  ferrous-ion  concentrations  in  the  pumice 
and  the  bulk  of  the  solution.  J.  S.  Carter. 

Gravimetric  separation  of  iron  and  mercury. 
G.  Spactt  (Bui.  Soc.  Stiinte  Cluj,  1927,  3,  394—397; 
Chem.  Zentr.,  1928,  i,  825). — Pyridine  is  added  drop- 
wise  to  the  solution  of  the  metals,  containing  ammon¬ 
ium  thiocyanate,  until  the  dark  red  colour  becomes 
yellowish-brown .  The  precipitate  is  washed  with  hot 
water  and  ignited  to  ferric  oxide,  whilst  the  mercury 
is  determined  in  the  filtrate  as  sulphide. 

A.  A.  Eld  ridge. 

Micro  “determination  of  metallic  elements. 
II.  Micro- detection  of  iron  with  dimethyl- 
gly oxime.  JR.  Nakaseko  (Mem.  Coll.  Sci.  Kyoto, 
1928,  A,  11,  113 — 117). — The  tint  and  depth  of  colour 
produced  on  mixing  solutions  of  iron,  hydrogen 
sulphide,  ammonia,  and  dimethylgly oxime  vary  with 
the  order  of  mixing,  but  are  constant  under  constant 
conditions.  For  the  colorimetric  determination  of 
iron  the  test  solution  is  first  treated  with  a  fresh  ly- 
prepared,  saturated  solution  of  hydrogen  sulphide  to 
reduce  ferric  salts.  The  mixture  is  then  treated  with 
dimethylglyoxime  (1%  alcoholic  solution)  and  finally 
with  ammonia.  The  foregoing  and  the  thiocyanate 
method  are  about  equally  sensitive.  J.  S.  Carter. 

Determination  of  ferrous  oxide  in  rocks.  E. 
Salvatore  and  A.  Squeo  (Z.  Krisl,  1927,  06,  162— 
166 ;  Chem.  Zentr.,  1928,  i,  825). — An  electrically 
heated  platinum  dish  containing  the  rock  with 
hydrofluoric  acid  is  covered  by  a  greased  cover-glass ; 
a  stream  of  dry  carbon  dioxide  and  a  platinum  wire 
stirrer  are  provided.  A.  A.  Eldridge. 

Determination  of  iron  in  iridium  sponge. 
0.  E.  Zvjagintsev  (Ann.  Inst.  platine,  1927,  5,  361). — 
The  material  is  fused  with  sodium  carbonate,  the  mass 
is  extracted  with  water,  and  most  of  the  ferric  oxide 
removed  from  the  iridium  oxide  by  means  of  hydro¬ 
chloric  acid.  Chemical  Abstracts. 

Determination  of  iron  in  red  lead.  H.  Hein¬ 
richs.— See  B.,  1928,  456. 

Determination  of  iron  and  aluminium  in  the 
presence  of  calcium,  magnesium,  and  phos¬ 
phoric  acid.  A.  J.  Patten  and  0.  B.  Winter  (J, 
Assoc.  Off,  Agric.  Chem,,  1928,  ii,  202—208). — 1 The 
method  described  by  Patten  (ibid.,  1923,  6,  418)  lias 
been  investigated  and  found  trustworthy.  The 
method  is  specially  applicable  to  the  analysis  of  plants. 
The  ferric  iron  and  the  aluminium  are  precipitated  as 
phosphates  by  the  addition  of  an  excess  of  ammonium 


acetate  to  the  solution,  which  is  slightly  acid  to 
thymol -blue.  The  ammonium  acetate,  acting  as  a 
buffer,  maintains  the  solution  below  pu  5*4.  Iron 
and  aluminium  phosphates  are  precipitated  atpn  5*0 — 
5*4,  whereas  calcium  phosphate  is  not  precipitated 
below  pn  6*5.  A  micro-method  for  the  determination 
of  the  iron  and  aluminium  is  described.  After  the 
separation  of  the  iron  and  aluminium  as  phosphates, 
they  are  determined  colorimetric  ally,  the  iron  by 
means  of  thiocyanate,  and  the  aluminium  by  means  of 
the  ammonium  salt  of  a  urin  tricarboxylic  acid 
(alnminon).  T.  M.  A.  Tudiiope. 

Determinative  mineralogy.  III.  [Micro¬ 
chemical  tests.]  P.  C.  Putnam,  E.  J.  Roberts, 
and  D.  H.  Selchow  (Amer.  J.  Sci.,  1928,  [v],  15, 
423 — 430  ;  cf.  this  vol.,  267). — A  study  has  been  made 
of  the  sensitivity  of,  and  the  effect  of  the  presence  of 
other  metals  on,  the  microchemical  tests  for  iron, 
gallium,  indium,  and  palladium.  A  new'  test  for 
palladium,  which  is  dependent  on  the  formation  of 
palladium  dimethylglyoxime,  is  described. 

F.  J.  Wilkins. 

Detection  of  cobalt  by  means  of  diphenylthio- 
carbazone.  H.  Fischer  (Wiss.  Veroff.  Siemens- 
Konzern,  1928,  6,  [2],  147 — 149). — The  addition  of 
a  solution  of  cliphenylthiocarbazone  in  10%  ammonia 
containing  a  little  hydrazine  sulphate  as  stabiliser  to 
a  feebly  ammoniacal  solution  of  a  cobalt  salt  produces 
a  violet  coloration  when  more  than  1  tig.  of  cobalt 
per  c.c.  is  present.  The  reaction  will  detect  0*1%  Co 
in  nickel  if  the  solution  is  kept  until  the  green  nickel 
compound  has  flocculated.  Zinc  under  the  same 
conditions  gives  a  purplish-red  colour.  To  detect 
cobalt  in  presence  of  zinc  the  reaction  is  carried  out 
in  A7- sodium  hydroxide  solution  and  the  colour  of 
the  test  compared  with  that  produced  by  a  zinc 
solution  free  from  cobalt;  under,  these  conditions, 
the  cobalt  colour  rapidly  disappears  and  a  grey 
precipitate  of  cobalt  sulphide  and  sulphur  separates. 

A.  R.  Powell. 

Electrometric  titration  of  uranyl  ion  with 
potassium  ferrocyani&e.  I.  A.  Atanasiu  (Bui. 
Soc.  Romane  Stun.,  1928,  30,  77 — 81). — In  order  to 
titrate  uranyl  acetate  elect rometricallv  with  0TJ/« 
potassium  ferro cyanide  using  a  platinum  electrode, 
the  acetate  solution  must  contain  35%  of  alcohol  and 
be  at  70°.  There  is  then  an  abrupt  change  in  poten¬ 
tial  corresponding  with  the  formation  of  uranyl 
ferrocyanide.  Uranyl  nitrate  cannot  be  titrated  in 
this  way.  "  R.  Cu  thill. 


Potent!  o  metric  st  anno  me  try.  E.  Muller  and 
J.  Gorne  (Z.  anal.  Chem.,  1928,  73,  385 — 400). — 
Potentiometric  measurements  involving  stannous 
chloride  should  be  carried  out  in  an  atmosphere  of 
nitrogen.  In  presence  of  sufficient  hydrochloric  acid 
the  following  reactions  may  be  followed  potentio- 
metrically  :  Sn 8  8 + 12 — > Sn  ff-21 1 ' ;  2Fe*’*+Sn* *— > 
2Fe8#+SiT*“  (75°);  2HCrO/+14H‘+3SiT‘  — > 
20*  *  * + 8H20 + 3Sn8  ;  2Fe(CN)6"'+SiT#  — > 

2Fe(CK )  r "  "  -r  Sn8  ;  2  Au  3Sn#  8 — >  2  An + 3SiT  * #  * ; 
Pt8S8S+2Sn8S— >Pt+2Sn*"  (75°).  Where  no  desir¬ 
able  temperature  is  indicated  the  reactions  may  be 
followed  at  the  ordinary  temperature.  With  solutions 
of  gold  and  platinum  it  is  advisable  to  add  chlorine 
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water  and  potassium  bromate,  respectively,  to  ensure 
that  the  metals  are  in  their  highest  state  of  oxidation 
before  titration  with  stannous  chloride.  The  titration 
curve  will  then  show  two  breaks.  The  first  break 
corresponds  with  the  removal  of  the  excess  of  oxidising 
agent  and  the  commencement  of  the  reaction  indicated 
above.  It  is  perhaps  advisable  to  replace  the  usual 
platinum  electrode  by  a  graphite  rod  during  the  first 
stage  of  the  platinum  titration.  When  solutions  of 
stannous  sulphate  containing  sulphuric  acid  are 
titrated  at  75°  with  a  solution  of  mercuric  perchlorate 
the  first  break  in  the  curve  corresponds  with  the 
completion  of  the  reaction  Hg”+Sn  * — >Hg+Sn"", 
and  the  -third  break  with  Hg + Hg’ ’ — ^ 2Hg* .  The 
intermediate  break  is  probably  a  result  of  the  reaction 
2Sn'**'— Hg*“+Hg — ^Hg2’’Sn2’*".  The  presence  of 
antimony  (Sb'“)  docs  not  interfere.  The  reaction 
between  permanganate  and  stannous  sulphate, 
2Mn04'+5SiT*+16H* — ^2Mn"+5Sn  "*+8H20,  can 
be  followed  at  the  ordinary  temperature  in  presence 
of  sulphuric  acid.  J.  S.  Carter. 

lodometric  determination  of  vanadium  in 
special  steels  and  in  f err o vanadium .  K.  Roesch 
and  W.  Werz.— See  B.,  1928,  409. 

Analysis  of  platinum  ores  by  fusion  with  lead. 
S.  F.  Siiemtschushni  (Ann.  inst.  platine,  1927,  5, 
364). — The  ore  (1  g.)  is  fused  with  lead  (25  g.)  at 
1250—1300°  in  a  graphite  crucible  for  2*5  hrs,,  the 
metal  is  dissolved  in  nitric  acid,  the  lead  being  precipit¬ 
ated  as  sulphate  and  the  excess  of  sulphuric  acid 
removed  with  barium  chloride.  The  insoluble  residue 
is  dissolved  in  aqua  regia  (only  iridium  remains 
u n dissolved)  and  the  mixed  solutions  are  analysed  in 
the  usual  way.  Chemical  Abstracts. 

Separation  of  rhodium  from  iridium  by 
potassium  iodide.  V.  Y.  Lebedinski  (Ann.  inst. 
platine,  1927,  5,  364). — A  boiling  aqueous  solution  of 
potassium  iodide  is  added  to  a  boiling  neutral  solution 
of  the  chlorides,  ebullition  being  continued  for  3—4 
min.  The  rhodium  iodide  is  collected  and  washed 
with  dilute  aqueous  potassium  iodide,  and  the 
separation  repeated  after  dissolution  in  aqua  regia 
and  evaporation  to  dryness.  The  iodide  is  reduced 
by  heating  in  l^drogen,  and  the  residual  metal  washed 
with  hot  water.  The  iridium  in  the  filtrate  is 
determined  by  reduction  with  zinc. 

Chemical  Abstracts. 

Analysis  of  iridium.  0.  E.  Zviagintsev  (Ann. 
inst.  platine,  1927,  5,  189 — 192). — The  metal  (1—2  g.) 
is  fused  under  borax  with  silver  (10 — 20  g.)  and  the 
mass  digested  with  nitric  acid  ;  the  process  is  repeated 
and  the  platinum  and  palladium  are  determined  in  the 
solutions.  The  ignited  residue  of  iridium  with  some 
rhodium  is  weighed,  and  the  difference  regarded  as 
base  metals.  To  test  for  iron  and  ruthenium,  2—3  g. 
are  fused  with  sodium  carbonate,  and  the  mass 
is  extracted  with  water ;  ruthenium  is  precipitated 
from  the  extract  with  nitric  acid,  whilst  the  insoluble 
residue  contains  iron.  For  the  final  analysis,  the 
sample  (7—10  g.)  is  heated  in  hydrogen  and  cooled 
in  carbon  dioxide,  the  loss  representing  oxygen  and 
volatile  compounds ;  the  metal  is  heated  with  barium 
dioxide  (3  pts.)  in  a  nickel  crucible  for  2  hrs.,  the 
product  extracted  with  hot  water  and  dissolved  in 


aqua  regia,  the  treatment  being  repeated  until  all  the 
iridium  is  dissolved.  The  excess  of  nitric  acid  is 
removed  by  evaporation  and  the  solution  diluted  to 
1  litre ;  the  barium  is  removed  with  the  correct 
quantity  of  sulphuric  acid,  and  sodium  nitrate  added 
to  the  hot  solution,  with  stirring,  until  it  becomes 
yellow.  A  slight  excess  of  sodium  carbonate  is  then 
added,  and  iron,  nickel,  etc.  are  precipitated  as  hydr¬ 
oxides  by  boiling.  The  filtrate  is  acidified  with  hydro¬ 
chloric  acid,  and  platinum,  rhodium,  ruthenium,  etc. 
arc  precipitated  as  sulphides  by  addition  of  sodium 
sulphide  to  the  hot  solution.  After  evaporation  of 
the  filtrate  with  hydrochloric  acid  most  of  the  iridium 
is  precipitated  as  potassium  or  ammonium  eh  loro- 
iridate,  and  the  remainder  with  magnesium. 

Chemical  Abstracts. 

Physical  methods  in  chemical  laboratories. 

I.  Introduction.  F.  Paneth  (Z,  angew.  Cliem., 
1928,  41,  507 — 508). — An  introductory  discussion. 

J.  S.  Carter. 

Physical  methods  in  chemical  laboratories. 
IV.  Significance  of  spectroscopy  in  chemical 
investigations.  I.  E.  Rabinowitscii  (Z.  angew. 
Cliem.,  1928,  41,  555— 561).— Energy-levels  and 
term -systems  are  briefly  explained,  and  the  methods 
whereby  heats  of  ionisation  and  dissociation  are 
deduced  from  spectroscopic  evidence  are  indicated. 

J.  S.  Carter. 

Physical  methods  in  chemical  laboratories. 

II.  Vacuum  technique,  K.  Peters  (Z.  angew. 

Chein.,  1928,  41,  509— 515).— Modern  methods  of 
evacuation,  measurement  of  pressure,  and  investigation 
of  in- leaking  are  reviewed  and  the  scope  of  the 
application  of  vacuum  methods  to  analytical,  photo¬ 
chemical,  preparative,  and  other  problems  is  briefly 
outlined.  A  number  of  diagrams  and  references  are 
given.  J.  S.  Carter. 

Manometer  for  vacuum  distillation.  F. 

Friedrichs.— See  B.,  1928,  429. 

Design  of  fractionating  columns.  D.  B,  Keyes, 
R.  So uk. up,  and  W.  A.  Nichols,  jun. — See  B,,  1928, 
429. 

Extraction  apparatus  especially  suitable  for 
liquids.  P.  H.  Prausnitz  (Ohem.  Fabr.,  1928, 
324—325). — A  continuous  extractor  can  be  used 
equally  as  well  as  a  Soxhlet  even  when  of  considerable 
cross-section  if  the  condensed  extracting  liquid  is 
prevented  from  falling  in  one  place.  This  is  effected 
by  widening  the  lower  end  of  the  condenser  and  draw¬ 
ing  it  out  into  a  large  number  of  points.  Extraction 
is  more  rapid  than  with  a  Soxhlet  apparatus.  The 
same  device  is  applied  to  Wagenaar’s  apparatus  for 
extracting  a  solute  from  a  lighter  liquid  with  a 
heavier  one,  A  glass  filter  is  of  no  use  as  a  distributor 
in  these  two  cases,  but  is  serviceable  in  the  extraction 
of  a  heavier  liquid  with  a  lighter  one,  C.  Irwin. 

Apparatus  for  carrying  out  filtrations,  pre» 
cipitations;  etc.,  in  absence  of  air.  P.  Dickens 
(Cliem.  Fabr,,  1928,  323— 324).— A  conical  flask  with 
side  tube  closed  by  a  glass  tap  and  narrowed  at  the 
top  is  united  by  a  funnel  to  a  similar  but  inveited 
flask.  Suitable  ground-glass  joints  are  provided  for 
the  funnel.  C.  Irwin. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


720 


Adiabatic  calorimeter  for  high  temperatures. 
W.  Kangro  (Z.  Elektrochem..  1928,  34,  253—256).— 
A  new  adiabatic  calorimeter  for  use  at  800 — 900° 
is  described.  An  electric  oven  containing  a  pure 
silver  block  and  platinum  resistance  thermometer  is 
surrounded  by  a  similarly  equipped  cylindrical  oven ; 
the  two  thermometers  are  connected  in  a  bridge  in 
such  a  manner  that  a  change  of  temperature  in  the 
inner  oven  results  in  an  equal  and  almost  simultaneous 
change  of  that  of  the  outer  oven.  H.  F.  Gillbe, 

Electrical  methods  in  hygrometry.  P.  W. 
Burbidge  and  N.  S.  Alexander  (Proc.  Physical 
Soc,,  1928,  40,  149 — 155). — The  possibility  of  applying 
electrical  methods  to  the  measurement  of  humidity 
is  investigated.  The  two  methods  considered  depend 
on  (1)  the  change  in  resistance  of  organic  materials 
when  exposed  to  water  vapour  and  (2)  the  change  in 
mobility  of  ions  due  to  water  vapour.  In  neither  case 
is  the  method  suitable  for  general  use,  although  each 
could  be  applied  in  special  cases.  C.  J.  Smith  ells. 

Optics  of  the  total  radiation  pyrometer.  H. 
Miething  (Wiss.  Veroff.  Siemens -Konz.,  1928,  8,  (2), 
135 — 146). — The  absorption  of  heat  radiations  by  the 
glass  and  quartz  lenses  of  the  ardometer  (a  total 
radiation  pyrometer)  has  been  determined  graphically 
for  black- body  conditions  between  700°  and  2000° 
and  the  calculations  have  been  confirmed  by  experi¬ 
ment.  It  is  shown  to  be  impossible  to  measure  the 
radiation  energy  of  selectively  radiating  bodies  by 
means  of  an  ardometer  with  glass  lenses,  as  high 
results  are  obtained  with  bodies  (e.g.,  metals)  the 
emissive  power  of  which  decreases,  and  low  results 
with  bodies  the  emissive  power  of  which  increases  in 
the  infra-red  with  rise  of  temperature. 

A.  E.  Powell. 

Photographic  examination  of  moving  flames. 
A.  G.  White  (J.C.S.,  1928,  1159— 1161).— A  new 
method  is  described  for  the  examination  of  moving 
flames  which  is  independent  of  their  luminosity,  and 
takes  advantage  of  the  fact  that  the  progress  of  the 
flame  causes  an  abrupt  change  in  the  optical  properties 
of  the  medium  through  which  it  passes.  It  gives 
better  definition  and  better  resolution  than  the 
ordinary  direct  photographic  method. 

F.  J.  Wilkins. 

Relationship  between  chemical  composition 
and  the  resistance  of  glasses  to  the  action  of 
chemical  reagents.  II.  Glasses  containing 
iron  oxides.  V.  Dimbleby  and  W.  E.  S.  Turner. — 
See  B.,  1928,  404. 

Instrument  to  record  the  carbon  dioxide 
content  of  a  gaseous  mixture.  R.  Gordon  and 
J.  F.  Le hmann .  — See  B.,  1928,  391, 

Simple,  automatic  control  of  vacuum.  S.  P. 
Miller  and  P.  V.  McKinney  (Ind.  Eng.  Chem.,  1928, 
20,  552).— The  vacuum  is  controlled  by  a  valve  to 
tiic  atmosphere.  The  valve  is  a  fine,  capillary  open¬ 
ing  in  contact  with  a  rubber  stopper  mounted  on  the 
arm  of  an  electro-magnet.  The  latter  is  operated  by 
platinum  contacts  in  the  mercury  of  the  manometer. 
A  vacuum  reduced  to  5  mm.  is  controlled  within 
0*3  mm,  J.  S.  Carter. 


Vacuum  resistance  vessel  for  conductivity 
measurements  and  conductometric  analyses. 
I.  A.  Remezov  (J.  Russ.  Phys.  Chem.  Soc.,  1927,  59, 
925 — 931). — A  vessel  for  conductivity  measurements 
has  been  devised  in  which  owing  to  its  complete 
isolation  from  the  influence  of  the  surroundings  it  is 
possible  to  maintain  a  constant  temperature  for  18 — 
20  min.  after  switching  on  the  current.  Measure¬ 
ments  with  an  accuracy  of  ±0*05 — 0-01%  have  been 
made  with  this  instrument.  When  used  for  conducto¬ 
metric  analyses  a  micro -burette  is  ground  into  the 
lid  of  the  vessel.  Good  results  were  obtained  for  the 
neutralisation  of  a  series  of  acids  and  alkalis  by  this 
method.  A.  Ratcliffe. 

Method  of  determination  of  m,  p.  with 
electrical  signal.  G.  Wick  and  G.  Barchfeld 
(Chem .  Fabr.,  1928,  281).— The  substance  is  packed 
in  the  bottom  of  a  glass  tube  and  above  it  rests  a 
narrow  glass  rod  on  which  rests  a  contact  arm .  The 
tube  is  placed  in  a  heated  block  and  when  liquefaction 
occurs  the  rod  and  arm  fall,  closing  an  electric  circuit. 

C.  Irwin, 

New  microcolorimeter  and  its  use.  H.  Klein- 
mann  (Chein,  Fabr,,  1928,  263—264.  278 — 279),— The 
colorimeter  is  similar  in  principle  to  the  Duboscq 
instrument  and  consists  of  a  pair  of  vessels  of  1  e.e. 
capacity,  dipping  rods,  lamps,  scales,  and  eyepiece. 
For  accurate  results  careful  filtration  of  the  solutions 
is  necessary  and  air  bubbles  must  not  be  allowed. 
Errors  then  should  not  exceed  1%,  The  instrument 
is  suitable  in  conjunction  with  a  niicro-Kjeldahl 
apparatus  for  the  determination  of  nitrogen  by  Kessler 
reagent.  Quantities  as  small  as  5x  10’°  mg.  can  be 
determined,  the  principal  difficulty  being,  _  not  of 
manipulation,  but  in  obtaining  reagents  sufficiently 
free  from  ammonia.  C.  Irwin. 

High-frequency  vacuum  furnace  for  laboratory 
use.  E.  W.  Fell  (Arch.  Eisenhiittenw,,  1927—1928, 
1,  659—661;  Stahl  u.  Eisen,  1928,  48,  001—662).— 
A  3’6-kw.  high-frequency  induction  furnace  working 
in  a  large  evacuated  glass  bell- jar  is  described  and 
figured.  The  bell- jar  rests  on  a  ground-glass  plate, 
from  which  it  is  separated  by  a  soft  rubber  washer. 
In  the  centre  of  the  plate  on  a  thick  insulating  slab 
of  asbestos  is  the  induction  coil  of  water-cooled  copper 
tube  surrounding  a  refractory  crucible  which  is 
surmounted  by  a  refractory  radiation  shield.  The 
connexions  to  the  vacuum  pump  are  made  through 
an  opening  in  the  top  of  the  bell- jar  which  also  carries 
a  small  periscope  in  which  the  behaviour  of  the  mass 
may  be  observed.  The  tubes  for  cooling  water  and 
the  electrical  connexions  are  passed  through  holes  in 
the  glass  plate  -which  are  then  rendered  gas  tight  with 
a  suitable  plastic  cement.  Means  are  also  provided 
for  dropping  small  quantities  of  metal  or  flux  on  to 
molten  charge  during  an  experiment. 

A.  R.  Powell. 

Report  on  metallography.  H.  C.  Boynton  and 
others  (Proc.  Amer.  Soc.  Testing  Materials,  1928,  27, 
i,  597— 599)  —  Nickel-silver  is  best  etched  with  boiling 
ferric  ammonium  sulphate  solution.  Etching  reagents 
for  identifying  carbides  etc.  in  alloy  steels  arc  dis¬ 
cussed.  *  Chemical  Abstracts 
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Electrical  conductivity  and  refractive  index  of 
peat-bog-  waters.  I.  A.  Smorobinoev  and  A.  N. 
Ad  ova  (J.  Buss,  Phys.  Chem.  Soc.,  1928,  60,  497 — 
505). — Changes  in  the  mineral  content  of  peat-hog 
water  may  be  followed  by  electrical  conductivity 
measurements.  Where  the  content  of  organic  matter 
is  high,  as  in  sphagnum  waters,  no  strict  parallelism 
exists  between  the  solid  content  and  the  electrical 
conductivity.  Sedge-grass  waters,  which  have  low 
refractive  indices,  possess  an  electrical  conductivity 
four  to  five  times  as  great  as  that  of  sphagnum  waters. 
The  refractive  index  varies,  up  to  a  certain  point, 
proportionally  to  the  organic  content, 

B.  Truszkowski, 

Spectrochemistry  of  Portuguese  mineral 
waters  ;  that  of  Geres,  A.  P.  Forjaz  (Compt. 
rend,,  1928,  186,  1366 — 1367). — A  water  from  a 
porphyroid  granitic  formation  in  the  north  of  Portugal 
was  examined  spec trographic ally  after  concentration 
and  removal  of  the  alkaline-earth  metals.  In  addition 
to  the  elements  already  detected  in  these  structures 
(ibid.,  1921,  173,  1170)  germanium,  csesium,  silver, 
and  lead  were  found.  The  role  of  germanium  as  an 
indicator  of  geological  age  and  origin  is  mentioned. 

J.  Grant, 

Base  exchange  and  the  formation  of  petroleum. 
M.  Stuart  (Nature,  1928,  121,  940;  cf,  Taylor,  this 
voL,  612). — It  is  questioned  whether  in  Nature  solid 
fats  could  be  a  sedimentary  deposit  in  water  and 
accumulate  as  such  together  with  sand ;  further,  a 
study  of  the  effect  of  the  bacterial  decomposition  in 
sea  water  under  anaerobic  conditions  by  Microspim 
aesluarii  (van  Delden)  of  protoplasm  and  of  vegetable 
oils  incorporated  as  sediments  in  clay  is  suggested. 

A,  A.  Elbridge. 

Helium  and  the  genesis  of  petroleum,  C, 
O .  Farr  and  M.  N.  Rogers  (Nature,  1928, 
121,  938). — The  formation  of  higher  hydrocarbons 
from  methane  by  a-particies  observed  by  Lind  and 
Bard  well  (A.,  1926,  769,  1077)  may  account  for  the 
genesis  of  petroleum,  in  view  of  the  fact  that  in  the 
mid-United  States  of  America  the  regions  in  close 
proximity  to  oil-fields  are  also  regions  in  which  the 
natural  gases  have  a  high  helium  content.  Tentative 
calculations  suggest  that  the  formation  of  1  cm  It.  of 
helium  would  produce  nearly  2  tons  of  liquid  hydro¬ 
carbon.  A.  A.  Eldridge. 

Thermal  instability  of  the  earth’s  crust. 
H.  H.  Poole  and  J,  H.  J.  Poole  (Phil.  Mag.,  1928, 
[vii],  5,  662—667 ) .—The  published  physical  data  on 
solid  and  liquid  basalts  lead  to  the  result  that  the 
adiabatic  temperature  gradient  of  the  earth’s  crust 
is  6-75°  per  kilometre  at  the  surface  and  decreases 
with  increasing  depth.  On  similar  grounds,  the 
m.-p.  gradient  is  3°  per  kilometre  at  a  depth  of  40 
kilometres.  The  two  gradients  should  be  equal  at  a 
depth  of  about  200  kilometres.  At  depths  less  than 
200  kilometres,  it  is  improbable  that  the  adiabatic 
could  be  steeper  than  the  m.-p.  gradient.  These 
results  lead  to  the  conclusion  that,  in  the  absence 
of  infusible  continental  masses,  a  deep  layer  of 
magma  the  radioactivity  of  which  is  at  all  comparable 


with  that  of  surface  specimens  of  basic  or  ultra-basic 
rocks  would  undergo  periodic  changes  of  state  possibly 
accompanied  by  corresponding  changes  in  the  tem¬ 
perature  gradient  in  the  crust.  In  the  presence  of 
continental  masses,  however,  resolidification  of  the 
underlying  basaltic  magma  would  be  prevented,  and 
the  present  solidity  of  the  magma  underlying  the 
continents  is  best  explained  by  Joly?s  assumption  that 
tidal  effects  in  the  liquid  magma  produce  lateral 
displacements  of  the  continents  and  thus  allow  the 
escape  of  accumulated  heat.  A.  E.  Mitchell. 

Geochemical  inertia  of  the  elements  of  the 
triads.  P.  Vinassa  de  Regny  (Atti  R.  Accad. 
Lincei,  1928,  [vi],  7,  23—25 ;  cf.  this  vol.,  267}.— 
Further  consideration  leads  to  the  conclusion  that* 
as  a  rule,  simple  or  compound  substances,  whether 
natural  or  artificial,  organic  or  inorganic,  have  even 
molecular  numbers.  Almost  the  whole  of  the  earth’s 
mass  is  composed  of  substances  with  atomic  numbers 
up  to  28,  i.e.,  lying  within  the  first  triad.  The 
geochemical  inertia  of  the  elements  of  the  triads  is  to 
be  attributed  to  the  number  and  arrangement  of  the 
electrons  corresponding  with  a  condition  of  equili¬ 
brium.  T.  H.  Pope. 

Quantitative  mineralogical  and  chemical 
classification  of  igneous  rocks.  E.  T.  Hodge 
(Bniv.  Oregon  Pub.  [Geol.  Series],  1927,  i,  133 — 200). 
— Rocks  are  classified  mineralogically  in  four  classes, 
based  on  the  content  of  felspars  and  fclspathokls ;  the 
classes  are  subdivided  into  19  orders,  based  on  the 
ratio  of  orthoelase  (and  orthoclase  equivalents)  to 
the  other  felspars.  The  classes  and  orders  are  divided 
into  seven  ranges,  based  on  the  law  of  saturation,  the 
ranges  passing  through  every  class  and  order.  The 
arrangement  is  such  that  the  mineralogical  com¬ 
position  gives  the  chemical  composition. 

Chemical  Abstracts. 

Allochromy,  morphotropy,  mid  formation  of 
minerals,  particularly  gem  stones,  R.  Klbmm 
(Fortsehr.  Min.  Kryst.  Petr.,  1927,  12,  47 — 48 ; 
Chem.  Zentr,,  1928,  i,  894) . — Change  in  habit  on  entry 
of  colouring  elements  is  considered;  formation  of 
mixed  crystals  is  postulated.  A.  A.  Eldridge. 

Synthetic  spinel.  F.  Rinne  (Fortsehr.  Min. 
Kryst.  Petr.,  1927,  12,  68—69;  Chem.  Zentr.,  1928, 
i,  894). 

Rock-forming  alkali  hornblendes.  W. 
Kunitz  (Fortsehr.  Min.  Ivryst,  Petr.,  1927,  12,  49 — 
50 ;  Chem.  Zentr.,  1928,  i,  896). — The  end  components 
of  the  series  syntagmatite-arfedsonite  correspond 
with  the  formulas  HCa3 A13F e5S i  e02  5  and 
HNagFe6Si9025.  Becke’s  series  gastaldite-xiebeckite 
was  confirmed,  the  first  and  last  formulae  being 
H.2(NaAl)2Mg4Si9027  and  H2(NaFe)aMg4Sift027.  It  is 
believed  that  the  whole  of  the  iron  was  originally 
ferrous.  A.  A,  Eldridge, 

Change  of  the  green  colour  of  beryl  into  blue. 
J .  Kurbatov  and’  W.  Karguk  (Zentr.  Min,  GeoL, 
1927,  A,  361—362;  Chem,  Zentr,,  1928,  i,  481). — 
When  ordinary  beryl  is  heated  at  450—500°  for  30- 


ORGANIC  CHEMISTRY. 


73 


min.,  it  becomes  bluish ;  the  change  is  apparently 
due  to  the  presence  of  iron.  A.  A.  Eld  ridge. 

Rosterite  and  other  beryls.  F.  Zambonini  and 
V.  Caglioti  (Gazzetta,  1928,  58,  131 — -152). — -Follow¬ 
ing  a  description  of  the  chemical  and  crystallographic 
analysis  of  the  beryl  rosterite  the  composition  of  this 
substance  is  discussed  with  reference  to  that  of  other 
beryls.  It  is  suggested  that  all  beryls  consist  of  mixed 
crystals  of  the  general  formula  R^SiCkjRgA^SIgOg, 
where  R2  may  denote  one  or  more  of  :  Li2,  Na2,  K2, 
Cs2,  Rb2,  Be,  fca,  or  Mg.  R.  W.  Lott. 

Thomsonite  from  the  basalt  of  Disko,  Green« 
land.  H,  R.  von  Gaertner  and  F.  Machatschki 
(Zcntr.  Min.  Gcol.,  1927,  A,  365—366;  Cliem.  Zentr., 
1928,  i,  482). — The  crystals  of  thomsonite  contained 
S102  41*64,  AL203  29-96,  CaO  11*24,  Na20  350,  K20 
0*49",  Ho0  13*14%.  A.  A.  Eldridge, 

Rare-earth  elements.  N.  A.  Orlov  (J.  Russ. 
Phys.  Chem.  Soc.,  1928,  60,  515— 544).— A  number  of 
rare-eartli  minerals  are  discussed,  and  in  certain  cases 
analysed,  the  results  obtained  confirming  those  of 
other  authors.  The  methods  used  for  the  separation 
of  the  individual  elements  from  each  other  are 
reviewed  in  detail,  and  a  combination  of  fractional 
crystallisation  and  precipitation  methods  is  proposed 
for  the  separation  of  yttrium  from  erbium  and 
ytterbium.  "  R.  Truszkowski. 

Occurrence  and  detection  of  the  platinum 
metals  in  Norwegian  rocks.  II.  G.  Ltjnde  and 
M.  Johnson  (Z.  anorg.  Chem.,  1928, 172, 167 — 195). — • 
The  amounts  of  platinum  metals,  gold,  and  silver  in 
a  number  of  Norwegian  rocks  have  been  determined 
by  methods  similar  to  those  described  in  the  previous 
paper  (A.,  1927,  439),  Results  are  given  also  for  the 
quantities  of  these  metals  present  in  the  ordinary 
analytical  reagents.  H.  F.  Gillbe. 


Chlorite-schists  from  the  Tatra  Mts.  S. 
Jask6lski  (Bull.  Acad.  Polonaise,  192S  for  1927, 
A,  703 — 717). — The  chlorite-schists  of  the  Tatra 
Mts,  grade  into  and  have  been  derived  from  amphi¬ 
bolites  and  amphibolite-biotite-schists.  Analyses  of 
these  rocks  show  a  similarity  in  composition  to 
diorites,  from  which  the  amphibolites  were  no  doubt 
derived.  Two  analyses  are  also  given  of  the  chlorite 
isolated  from  these  rocks,  and  their  composition  is 
compared  with  that  of  celadonite.  L.  J.  Spencer. 

Nature  of  clay,  and  its  significance  in  the 
weathering  cycle.  G.  W.  Robinson  (Nature, 
1928,  121,  903 — 904). — Evidence  is  adduced  in  sup¬ 
port  of  the  view  that  the  primary  residual  product  of 
the  chemical  weathering  of  silicates  is  a  mixture  of 
kaolinite  and  nontronite,  or  of  hydrated  silicates 
having  the  same  silica /sesquioxide  ratio  (2*0). 

A.  A.  Eldridge. 

Variation  of  the  refractive  indices  of  sphaler¬ 
ites  and  their  iron  contents,  S.  Nishio  (J.  Fae. 
Eng,  Tokyo,  1928,  17,  183 — 189).— By  the  immersion 
method  in  fused  mixtures  of  sulphur  and  selenium, 
determinations  for  different  wave-lengths  were  made 
of  the  refractive  indices  of  blende  from  several 
Japanese  localities,  and  the  results  are  plotted  on 
curves.  The  extreme  values  for  sodium  light  are 
2*370  (with  1*16%  Fe)  and  2*428  (with  10*35%  Fe). 

L.  J.  Spencer. 

Constituents  and  genesis  of  a  few  minerals 
produced  from  hot  springs  and  their  vicinities 
in  Japan.  III.  Calcium  carbonate  minerals 
deposited  from  effervescent  springs.  I,  Suga- 
numa  (Bull.  Chem.  Soc.  Japan,  1928,  3,  87 — 89). — 
A  high  temperature  is  not  necessary  for  the  production 
of  aragonite,  in  contradiction  to  Me  i  gen’s  views. 

H.  F.  Gillbe. 
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Oleic,  palmitic,  and  stearic  acids  as  parents  of 
petroleum.  3Sf.  D.  Zelinski  and  K.  P.  Lavrovski 
(Ber.,  1928,  61,  [J3],  1054—1057  ;  cf.  B.,  1927,  865).— 
Decomposition  of  oleic  acid  in  the  presence  of  30%  of 
aluminium  chloride  commences  at  the  ordinary 
temperature  and  is  very  vigorous  at  150°,  giving 
carbon  dioxide,  inflammable  gases  which  decolorise 
permanganate  solution,  and  liquid  products.  The 
hydrocarbons  of  lowest  b.  p.  are  somewhat  similar  to 
analogous  fractions  obtained  by  the  condensation  of 
ethylene.  The  fractions  of  intermediate  and  highest 
b.  p.  do  not  contain  h ex ahy drear oma tic  derivatives, 
but  are  rich  in  paraffin  and  cyclop  ar  a  ffin  hydrocarbons 
which  have  not  been  fully  elucidated  but  probably 
contain  derivatives  of  q/cZopentanc.  It  is  remarkable 
that  aluminium  chloride  transforms  oleic  acid  into 
liquid  paraffin  hydrocarbons  but  not  into  cyclohexane 
hydrocarbons  or  solid  paraffins.  Stearic  and  palmitic 
acids  decompose  more  readily  than  oleic  acid  in  the 
presence  of  aluminium  chloride,  giving  carbon  dioxide 
and  reducing  gases.  Palmitic  acid  yields  a  small 
liquid  distillate,  b.  p.  70 — 130°,  and  a  solid  paraffin, 


(  ?)C30H62,  m.  p.  79*5°,  mean  mol.  wt.  412.  Stearic  acid 
gives  small  liquid  fractions,  b.  p.  130—190°  and 
100 — -140°/15  mm.,  respectively,  and  60%  of  a  solid 
paraffin  hydrocarbon,  ( ?)C34H-0,  m.  p.  80*5°,  mol.  wt. 
511. 

It  is  not  improbable  that  palmitic  and  stearic  acids 
are  the  parents  of  petroleums  rich  in  solid  paraffins. 

H.  Wren. 

Oxidation  of  n-hexane.  M.  Brunner  and  E ,  It. 
Rideal  (J.C.S.,  1928,  1162—1170). — -The  oxidation  of 
hexane  is  shown  to  be  very  similar  to  the  auto¬ 
oxidation  of  benz aldehyde,  there  being  a  period  of 
induction  during  which  peroxide  molecules  are  formed 
which  can  react  with  hexane.  When  the  concentration 
of  the  peroxide  rises  to  a  certain  value  there  is  probably 
a  chain  mechanism  of  excitation  of  peroxide  molecules 
and  rapid  combustion  sets  in.  The  temperature  of 
initial  combustion  is  not  characteristic  of  the  hydro¬ 
carbon  (cf.  Lewis,  A,,  1927,  851).  The  induction 
period  can  be  shortened  by  a  rise  in  temperature  or  an 
increase  of  oxygen  pressure.  Aniline  exerts  a  marked 
inhibiting  effect  on  the  oxidation  and  pumice  causes 
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slow  combustion  accompanied  by  a  slight  decrease  in 
pressure  due  to  the  formation  of  aldehydes  and 
polymerised  products  from  the  decomposition  of 
peroxide  molecules.  B.  W.  Anderson. 

Synthesis  of  Aa-hutene.  H.  J.  Lucas  and  R.  T. 
Billon  (J.  Amer.  Chem.  Soc.,  1928,  50,  1460 — 1464), 
— The  methods  of  obtaining  Aa-butene  are  reviewed. 
Its  preparation  in  43  g.  lots  from  allyl  bromide  and 
magnesium  methyl  bromide  at  70°  (cf.  Ivirrmann,  A., 
1926,  934)  and  purification  by  washing  and  fractional 
distillation  are  detailed.  H.  E.  F.  Notton. 

Preparation  and  physical  properties  of  a-, 
and  iso-butylenes  and  n-  and  As o -butanes.  0,  C. 
Coffin  and  0.  Maass  (J.  Amer.  Chem.  Soc.,  1928,  50, 
1427 — 1437). — a-Butylene  (a)  is  prepared  from  butyl 
iodide  and  alcoholic  potassium  hydroxide,  (Lbutylene 
(6)  from  butyl  alcohol  in  presence  of  phosphoric  acid 
at  250—280°  (King,  J.C.S.,  1919,  115,  1404),  iso¬ 
butylene  (c)  from  usobutyl  alcohol  (cf.  A.,  1927,  851), 
and  n~  (d)  and  iso-  (e)  butanes  from  the  appropriate 
butylene  and  hydrogen  using  a  nickel  catalyst  at 
150_200o.  All  were  purified  by  repeated  fraction¬ 
ation.  A  large  number  of  measurements  of  physical 
properties  are  recorded  over  the  following  temperature 
ranges.  Vapour  pressure  :  fa)  —3*7°  to  “77-5°  (e.g., 
811*4  mm.,  —4-4°;  83*3  mm.,  —52*3°);  (b)  20*4°  to 
—  66*8°  (707*4  mm.,  —1*0°;  79-6  mm.,  —47*1°). 

Density:  (a)  9*8°  to  -46*0°  (dr™  0*6170; 
0*6528) ;  (b)  17*8°  to  -424°  (d™  0*6303,  dr^  0*6638) ; 

(d)  32*5°  to  —344°  (d18  8  0*5805,  0*6318) ;  (e)  25*3° 

to  —27*8°  (d20-  0*5591,  d~'rr*  0*6131).  Surface  tension  : 
(a)  20°  to  —55°  (13*85  at  10°);  (b)  20°  to  -50° 
(14*82  at  10°);  (d)  29*7°  to  -36*1°  (13*64  at  10*1°); 

(e)  23*3°  to  —36*3°  (11*61  at  9*8°).  The  following 
constants  are  tabulated  and  compared  with  those 
obtained  (A.,  1921,  i,  489)  with  the  corresponding 
lower  homologues;  m,  p. ;  b.  p.  (a)  —6*1°,  (6)  1*0°, 
(c)  ~“6*6°,  (d)  —0*5°,  (e)  —10*2°;  critical  temperature ; 
Ramsay  and  Shields’  constant ;  Troutoirs  constant ; 
surface  tension  at  the  b.  p.  (a)  15*95,  (b)  16*78,  (c) 
15*72,  (cl)  14*90,  (e)  14*10 ;  total  surface  energy; 
mol.  vol.  at  the  b.  p,,  and  mol.  vol.  at  the  m.  p. 

H.  E.  F.  Notton. 

Polymerisation.  XI.  Polymerisation  and 
depolymerisation  of  amylenes  under  the  influence 
of  silicates.  S.  V.  Lebedev  and  I.  A.  Vinogradov- 
Volzynski  (J.  Russ.  Phys.  Chem.  Soc.,  1928,  69, 
441 — 452). — A  mixture  of  amylenes,  consisting  of 
trimethylethylene  and  methyl ethylethylene,  yielded 
when  heated  with  floridin  fa  silicate  activated  by  heat¬ 
ing  at  300 — 350°)  diamylene,  b.  p.  37—39°.  This 
product  when  heated  at  150 — 160°'  with  floridin  yielded 
gaseous  and  liquid  products.  The  former  consist 
of  8*25%  of  methane  and  91*4%  of  a  mixture  of 
iso-  and  butylenes,  with  possibly  traces  of  propylene. 
The  liquid  products  consisted  of  zsopropylethylene, 
Isopentane,  trimethylethylene,  y -methyl-^ -vent  ene, 
b.  p.  67— 69°,  heptylene,  oetylene,  and  nonylene. 

R.  Truszkowski. 

Polymerisation  of  acetylene.  I.  C.  Fujio  (J. 
Soc.  Chem.  Ind.  Japan,  1928,  31,  77 — 86). — When 
purified  acetylene  is  passed  through  a  glass  tube  filled 
with  a  catalyst  and  heated  at  400—700°,  the  yield  and 
nature  of  the  tar  produced  depend  on  the  temperature, 


rate  of  passing  acetylene,  and  the  nature  of  the 
catalyst ;  the  maximum  yield  was  about  82%  by 
passing  5  litres  of  the  gas  per  hour  over  clay  heated  at 
650°.  The  tar  fraction  b.  p.  below  175°  consisted  of 
benzene  and  other  aromatic  hydrocarbons  and  the 
fraction  b.  p.  175—250°  mostly  of  naphthalene.  The 
yield  of  the  “  gas  oil  ”  fraction  of  the  tar  was  greatest 
with  charcoal  as  catalyst.  When  a  metal  tube  was 
used  instead  of  glass,  the  decomposition  of  acetylene 
into  carbon,  hydrogen,  and  other  gaseous  substances 
took  place  more  abundantly  than  the  polymerisation. 
The  tar  thus  produced  differed  from  that  obtained  by 
using  a  glass  tube;  the  fraction  of  b.  p.  100—250° 
was  large  and  that  of  b.  p.  175—250°  contained  only 
a  trace  of  naphthalene.  A  porcelain  tube,  however, 
behaves  like  glass  in  the  polymerisation  of  acetylene. 

K.  Kashima. 

Activity  of  halogen  derivatives  of  the  propyl 
series.  B.  V.  Tiionov  and  A.  J.  Gersevic  (J.  Russ. 
Phys.  Chem.  Soc.,  1927,  59,  727— 739).— The  con¬ 
nexion  between  the  number  and  position  of  halogen 
atoms  in  the  molecule  and  their  reactivity  was 
investigated  from  the  viewpoint  of  Lowry’s  theory  of 
alternate  polarity  and  the  electronic  conception  of 
double  linkings  for  compounds  of  the  ethyl  series,  both 
saturated  and  unsaturated. 

The  activity,  both  “  ionic  ”  and  C£  molecular,”  of 
the  halogen  atoms  was  estimated  by  the  rate  of 
reaction  with  pyridine  and  sodium  ineth  oxide, 
respectively.  A  second  halogen  atom  if  in  the 
^-position  to  the  first  decreases  the  ionic  activity, 
but  increases  it  if  in  the  (3-position,  in  accordance  with 
the  theory  of  alternate  polarity,  whereas  in  both 
cases  the  activity  towards  sodium  me th oxide  is 
increased.  In  monosubstituted  cc-derivatives,  the 
halogen  atom  is  much  more  active  in  ionic  and  slightly 
more  active  in  molecular  reactions  than  in  (3- deriv¬ 
atives.  An  adjacent  double  linking  always  greatly 
enhances  the  activity,  whilst  a  Iiydroxyl  group  has  the 
same  effect  as  a  second  halogen  atom. 

M.  ZVEGINTZOV. 

Reaction  of  the  Grignard  reagent  with 
y- chlor opr opyl  p-toluenesulphonate  ;  a  method 
of  lengthening  carbon  chains  by  three  carbon 
atoms.  S.  S.  Rossander  and  0.  3.  Marvel  (J. 
Amer.  Chem.  Soc.,  1928,  50,  1491— 1496).— In 

equimolecular  proportions  '  Grignard  reagents  and 
y-chloropropyl  p-toluenesulphonate  give  only  small 
yields  of  the  desired  product  (cf.  Gilman  and  Beaber, 
A.,  1923,  i,  453).  Thus,  magnesium  butyl  halides  give 
only  the  corresponding  y-chloropropyl  halides ;  mag¬ 
nesium  n-heptyl  bromide  gives  a-decyl  chloride 
(114%);  magnesium  n- hexyl  bromide,  w-nonyl 
chloride  (14%) ;  magnesium  benzyl  chloride,  8-phenyl- 
butyl  chloride  (42%),  and  magnesium  S-phenylbutyl 
chloride,  Tj-phenylheptyl  chloride  (25%).  Volatile 
sulphur  compounds  and  substances  of  high  b.  p.  are 
also  formed.  An  improved  yield  of  the  derivative 
with  three  additional  carbon  atoms  is  obtained  from 
1  mol.  of  a  Grignard  reagent  containing  six  or  more 
carbon  atoms  and  2  mols.  of  y-chloropropyl  p-toluene- 
sulphonate.  In  this  way  y-phenylbutyl  chloride 
(50%  of  the  theoretical  yield),  y-phenylpropyl  chloride 
(62%),  ?i-amyl  chloride  (23%),  ?i-nonyl  chloride  (52%), 
R-pentadecyi  chloride  (30%),  y-cycfohexylpropyl 
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chloride  (62%),  vj-phenylheptyl  chloride  (44%),  and 
n-decyl  chloride  (50%)  were  formed  together  with 
considerable  quantities  of  the  corresponding  y-ehloro- 
propyl  halide.  Magnesium  benzyl  chloride  (1  mol.) 
yields  with  1  mol.  of  w-butyl  p-toluenesulphonate, 
mainly  amylbenzene  with  butyl  chloride  and  toluene, 
and  with  2  mols.  an  increased  yield  of  the  first  two. 

H.  E.  F.  Notton, 

Oxonium  compounds.  I).  McIntosh  (Proc. 
Nova  Scotian  Inst.  ScL,  1927,  16,  96— 103) —See  A., 
1926,  144. 

Colour  reactions  of  some  alcohols.  L.  Ekkert 
(Pharm.  Zentr.,  1928,  69,  289 — 296). — The  colour 
reactions  obtained  by  treating  very  dilute  solutions  of 
the  aliphatic  alcohols  (propyl  to  octyl)  in  ethyl  alcohol 
(96%)  containing  small  amounts  of  furfuraldehyde, 
various  aromatic  aldehydes,  or  sucrose  with  concen¬ 
trated  sulphuric  acid  are  recorded.  These  reactions, 
which  are  to  a  great  extent  specific,  may  be  used  to 
distinguish  between  small  amounts  of  isomeric 
alcohols.  G.  A.  C.  Gough. 

Bate  of  oxidation  of  alcohols  by  chromic  and 
nitric  acids  in  aqueous  solution,  B,  V.  Tronov, 
B.  F,  Udodov,  and  M.  J.  Tschtshova  (J.  Buss.  Phys. 
Cliem.  Soc.,  1927,  59,  1149 — 1156). — The  rate  of 
oxidation  by  chromic  acid  (0*3A7)  and  nitric  acid 
(39%  and  67%)  of  methyl,  ethyl,  n-  and  mo- propyl, 
iso-  and  tert.-  butyl,  y-  methyl  butyl,  propylenyl,  and 
benzyl  alcohols,  cyc/ohexanol,  methyl  glycol,  and 
glycerol  was  measured  at  17 — 19°  in  equimoleeular 
solution,  by  determining  from  time  to  time  the 
amount  of  acid  used .  Owing  to  the  complex 
nature  of  the  products,  esterification  and  partial 
insolubility  of  some  of  the  alcohols,  only  the  first  few 
values  were  used  for  comparison.  The  rate  of  oxid¬ 
ation  of  the  saturated  monohydric  primary  alcohols 
increased  with  the  length  of  the  carbon  chain. 
Secondary  alcohols  are  more  easily  oxidised  by  nitric 
acid,  but  less  easily  by  chromic  acid,  whilst  tert. -butyl 
alcohol  is  not  effected.  The  unsaturated  alcohols  are 
more  reactive  than  the  saturated.  M.  Zvegintzov. 

Rate  of  oxidation  of  alcohols,  ethers,  and  esters 
by  potassium  permanganate  and  chromic 
anhydride  under  various  conditions.  B.  V. 
Tronov  and  A.  A.  Line  an  in  (J.  Buss.  Phys.  Cliem . 
Soc.,  1927,  59,  1157 — 1172  ;  cf.  preceding  abstract). — 
The  behaviour  of  ethyl  alcohol,  ether,  and  acetate, 
n-  and  wo-propyl  alcohols,  prop  aldehyde,  and  propyl 
acetate  towards  both  acid  and  alkaline  potassium 
permanganate  and  chromic  anhydride  (both  with  and 
without  an  excess  of  sulphuric  acid)  was  investigated, 
in  order  to  elucidate  certain  difficulties  encountered  in 
previous  investigations.  The  bimolecular  velocity 
coefficient  for  the  oxidation  reaction  was  determined  at 
19—21°,  the  compound  to  be  oxidised  being  present  in 
equimoleeular  proportions,  or  in  excess.  The  primary 
alcohols  with  permanganate  and  all  the  alcohols  and 
ethers  with  chromic  anhydride  give  satisfactory  co¬ 
efficients.  MoPropyl  alcohol  does  not,  whilst  the  esters 
are  hydrolysed  by  chromic  anhydride.  The  rate  of 
oxidation  is  always  greatly  increased  by  excess  of  acid  or 
alkali,  and  the  alcohols  are  much  more  readily  oxidised 
than  the  other  compounds.  All  the  earlier  observations 
(cf,  loc.  cit.)  are  confirmed.  M.  Zvegintzov. 


Rate  of  oxidation  of  alcohols  by  potassium 
permanganate.  B.  V.  Tronov,  A.  A,  Lukanin, 
and  J.  J.  Pavlinov  (J.  Russ.  Phys.  Chem.  Soc.,  1927, 
59, 1173 — 1197  ;  cf.  preceding  abstracts). — The  rate  of 
oxidation  by  0*03iV-potassium  permanganate  in  equi¬ 
moleeular  proportions  in  neutral  solution  at  16°,  18°, 
21°,  and  24°  of  the  following  alcohols  was  investigated  : 
Methyl,  n- propyl,  Mopropyl,  trimethylcarbinol,  ethyl, 
n- butyl,  mo  butyl,  Moamyl,  heptyl,  cetyl,  sec. -butyl, 
q/dohexanol,  tert. -amyl,  pinacol,  ethylene  glycol, 
propylene  glycol,  glycerol,  erythritol,  adonitol,  man¬ 
nitol,  allyl,  and  benzyl.  The  first  four  were  also 
oxidised  in  alkaline  solution.  In  neutral  solution  the 
primary  alcohols  and  ethylene  glycol  only  give  a 
satisfactory  bimolecular  velocity  coefficient. 

All  the  monohydric  alcohols  (except  allyl  alcohol) 
reduce  neutral  potassium  permanganate  as  far  as 
quadrivalent  manganese,  whilst  with  the  others  the 
reduction  is  more  complete.  In  alkaline  solution 
(in  which  oxidation  is  always  many  times  more  rapid 
than  in  neutral)  the  velocity  coefficient  falls  rapidly 
up  to  10—20%  of  available  oxygen,  and  is  then  steady 
up  to  40 — 50%. 

The  saturated  polyhydric  alcohols  are  the  more 
readily  oxidised  the  greater  is  their  number  of  hydroxyl 
groups.  Of  the  monohydric  alcohols  the  secondary 
are  slightly  more  active  than  the  primary,  whilst  the 
tertiary  are  almost  inactive.  Activity  increases  with 
the  length  of  the  chain.  The  benzene  nucleus,  and 
especially  unsaturated  linkings,  very  greatly  increase 
the  rate  of  oxidation,  M.  Zvegintzov. 


Catalytic  oxidation  with  air  of  ethyl,  isopropyl, 
and  n-butyl  alcohols,  R.  M.  Simington  and  H. 
Adkins  (J.  Ainer,  Chem.  Soc.,  1928,  50,  1449—1456). 
—The  catalysts  used  include  copper,  silver,  platinum, 
nickel,  alloys  of  copper  with  silver,  zinc,*  bismuth, 
cadmium,  palladium,  platinum,  nickel,  manganese, 
and  silicon,  and  of  silver  with  gold,  zinc,  bismuth,  ami 
palladium,  also  mixtures  of  copper  oxide  with  oxides  of 
molybdenum,*  uranium,  iron,  vanadium,*  and  tung¬ 
sten  *  (*  with  all  except  these,  the  reaction  proceeded 
without  external  application  of  heat).  Gauze,  pellets, 
strip,  and  wire  catalysts  were  equally  efficient.  The 
yields  of  carbon  monoxide  and  dioxide,  saturated  and 
unsaturated  hydrocarbons,  aldehyde  or  ketone,  and 
acid  are  tabulated  for  some  1 2  catalysts.  The  maximum 
yields  of  aldehyde  and  ketone  were  :  ethyl  alcohol 
76*0%  (using  an  alloy  of  Cu  90%,  Ag  10%),  isopropyl 
alcohol  76*1%  (silver  pellets),  n- butyl  alcohol  72*5% 
(Cu  80%,  Zn  20%)  and  72*0%  (silver).  The  yield  of 
hydrogen  was  small  except  with  catalysts  containing 
zinc.  Alloys  containing  99%  of  silver  or  copper  did 
not  differ  catalytically  from  the  pure  metals,  so  that 
probably  a  large  proportion  of  the  surface  is  active. 
Plated  catalysts  are  ineffective  on  account  of  the  rapid 
dissolution  of  the  plating  in  the  underlying  metal. 
With  any  self -heating  catalyst  the  mol.  ratio  of  the 
carbon  dioxide  formed  from  equal  mols.  of  alcohol  is 

ethyl,  3  :  isopropyl,  2  :  n  -butyl,  1. 

H.  E.  F.  Notton. 

IsoPropylacetylenylcarbinol  and  two  stereo- 
isomeric  forms  of  diteopropylbutinenediol.  W 
Krestinsxi  and  V.  Marjin  (J.  Russ.  Phys.  Chem. 
Soc.,  1927,  59,  1135— 1140) —Sec  A.,  1927,  1052. 
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Alkali  compounds  of  polyhydric  alcohols  and 
carbohydrates,  L,  Schmid,  A.  Waschkah,  and  E, 
Ludwig  (Monatsh.,  1028,  49,  107— 110).— Carefully- 
purified  ethylene  glycol,  glycerol,  dextrose,  lamilose, 
glycogen,  and  ehitin  form  definite  monosodium 
compounds  when  treated  with  sodium  in  pure, 
anhydrous  liquid  ammonia  solution  (cf,  Schmid,  and 
Becker,  A.,  1925, 1,  1388),  the  compound  in  each  case 
being  isolated  and  analysed.  In  the  case  of  the 
inulin  compound  the  inulin  was  recovered  unchanged 
in  rotation  by  decomposition  with  water. 

J.  W,  Baker. 

Configuration  o!  a-glycols  formed  by  oxidation 
of  ethylene  derivatives.  J.  Boeseken  (Bee.  trav. 
chiin.,  1928, 47, 683— 693) —The  evidence  for  the  con¬ 
figuration  of  the  diols  obtained  by  the  oxidation  of 
various  open -chain  and  cyclic  olefine  derivatives  by 
alkaline  potassium  permanganate  or  peracids  is 
summarised  and  an  attempt  at  correlation  is  made. 
In  the  case  of  open-chain  derivatives  the  evidence  is 
not  conclusive,  the  only  proved  case  being  the 
oxidation  of  maleic  acid  (cis)  exclusively  to  meso- 
tartaric  acid,  and  of  fumaric  acid  (trails)  to  racemic 
acid.  In  the  cyclic  series  cydopentem,  1 -methyl-  and 
1  -phenyl-cyc/opentene,  indene,  cydohcxene,  1  -methyl- 
cijdol icxene,  and  tetrahydronaphthalene-1  :  2-diol 
when  oxidised  with  potassium  permanganate  yield 
exclusively,  or  almost  exclusively,  the  cis- 1  :  2-diols. 
Evidence  for  the  configuration  of  the  diols  is  based 
(1)  on  the  possibility  of  optical  resolution  of  the  irans- 
isomeride,  (2)  the  formation  of  complexes  with  boric 
acid  and  borates,  with  resulting  increase  in  electrical 
conductivity,  arid  (3)  the  formation  of  cyclic  con- 
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permanganate  takes  the  expected  course  and  it  is 
suggested  that  intermediate  products  of  the  type 

Y  %>Mn<[  arc  formed  which,  by  hydrolysis,  yield 

the  cm- diols.  On  the  other  hand,  oxidation  by  means 
of  peracids  usually  takes  the  apposite  course.  Per- 
benzoic  acid  yields  the  ethylene  oxide,  whilst  per¬ 
acetic  acid  yields  the  raonoacetate  of  the  diol,  each 
product  being  smoothly  hydrolysed  to  the  same  click 
Thus  c^dopentene,  l-methylc?/dopentene,  eyefchexene, 
and  1  -raethylc?/dohexene  yield  exclusively  the  tram - 
diol,  whilst  indene  and  1-phenylc^clohexene  yield  a 
mixture  of  cis-  and  irans* diols.  In  the  former  case 
the  proportion  of  the  two  forms  depends  largely  on 
the  acidity  or  alkalinity  of  the  medium  and  on  the 
temperature,  the  CM-form  preponderating  in  acid 
media.  In  the  latter  case  in  0 *05 A -sulphuric  acid  at 
low  temperatures  the  cis-  and  trans-dioh  are  formed  in 
approximately  equimolecular  proportions.  Thus  the 
presence  of  a  phenyl  group  on  the  ethylenic  carbon 
atom  causes  the  formation  of  a  large  quantity  of  the 
e-M-form.  Confirmation  of  this  is  found  in  the 
oxidation  of  stllbene  and  aZZo-stilbene  with  peracetic 
acid.  Decomposition  of  butan-g-ol  with  phosphoric 
acid  at  200°  yields  mainly  cm- A3- butene,  since 
the  latter  on  oxidation  with  peracetic  acid  yields 
racemic  butane- Py-dioL  J,  W.  Baker. 

Preparation  of  o3-dihydroxy-n-butane  (tetra- 
methyleneglycol)  and  aS-dibromo-u-butane. 

A.  Muller  (Monatsli.,  1928,  49,  27— 30).— aS-Di- 


hydroxy-tt-but&ne  ['phenyl  urethane,  m.  p.  183— 
183*5°  (corr.),  163 — 164°  on  remelting;  Hamonet, 
A.,  1905,  i,  403,  gives  180—181°]  is  readily  prepared  in 
54%  yield  by  reduction  of  ethyl  succinate  with  sodium 
and  absolute  alcohol,  followed,  after  removal  of  the 
alcohol  by  steam  distillation  in  the  usual  manner,  by 
distillation  of  the  product  with  superheated  steam. 
The  aqueous  distillate  is  distilled  in  a  vacuum  and  an 
aqueous  distillate  passes  over,  leaving  behind  almost 
pure  te  tram  ethylene  glycol,  which  is  again  distilled  in 
a  vacuum.  When  the  glycol  is  treated  with  a  current 
of  dry  hydrogen  bromide  at  80°  for  5  hrs.  a.  70%  yield 
of  «8-dibromo-?i-butano  is  obtained. 

J,  W.  Baker. 

PinacoliiL  transformation  of  a  Py-butylene 
glycol.  T.  Taira  (Bull.  Agric.  Cliem.  Soc.  Japan, 
1927,  3,  46— 48).— When  py-buiylene  glycol  is  dis¬ 
tilled  with  25%  sulphuric  acid,  some  methyl  ethyl 
ketone  is  produced.  Chemical  Abstracts. 

Dimethyl  peroxide.  A.  Rieche  [with  W. 
Brumshagen]  (Ber.,  1928,  81,  [£],  951—956). — Di¬ 
methyl  peroxide,  b.  p.  13*5°/740  mm.,  d  0*8 — 0*85,  is 
prepared  by  the  action  of  potassium  hydroxide  on  a 
mixture  of  hydrogen  peroxide  and  methyl  sulphate  in 
an  indifferent  atmosphere.  The  gaseous  substance  is 
very  freely  soluble  in  alcohol  and  ether,  freely  soluble 
in  water.  Its  constitution  is  established  by  its  re¬ 
duction  to  methyl  alcohol.  Its  oxidising  action  is  not 
profound;  iodine  is  liberated  slowly  from  acidified 
potassium  iodide  solution,  whereas  quinol  and  hydr- 
azobenzene  are  not  oxidised.  Almost  quantitative 
reaction  ensues  when  its  ethereal  solution  is  shaken 
with  aqueous  titanium  trichloride.  It  is  extremely 
explosive,  particularly  when  in  the  gaseous  state, 
being  unusually  sensitive  to  shock ;  light  appears  to 
have  little  effect  on  it.  Formaldehyde  is  produced 
by  its  explosive  decomposition.  JL  Wren. 

Synthesis  of  partly  acylated  glycerides.  II. 
B.  Heleerich  and  EL  Sibber  (Z.  physiol.  Cliem., 
1928,  175,  311 — 315;  cf.  this  voh,  44). — By  the 
action  of  ^-nitrobenzoyl  chloride  on  glycerol  ay-ditrityl 
ether  in  dry  pyridine  at  0°  is  obtained  the  p~p -nilro- 
benzoate,  m.  p.  188°  (corr.),  which  by  hydrolysis  with 
hydrogen  bromide  in  acetic  acid  yields  glycerol- 
P-p -nilrobenzoate,  m.  p.  120—121°  (corr.).  The 
structure  of  this  is  proved  by  its  ready  conversion  by 
the  action  of  benzoyl  chloride  in  pyridine  into 
glyceryl  ay-dibenzoate  g-p-nitrohenzoate  (Bergmann, 
Brand,  and  Dreyer,  A.,  1921,  i,  444).  Glyceryl 
ay-ditrityl  ether  p -palmitaie,  in.  p.  70 — 72°  (corr.),  is 
similarly  obtained  from  the  ay-ditrityl  ether  and 
palmityl  chloride.  J.  W.  Baker. 

Polymerisation  and  condensation.  II.  Pro- 
ducts  of  interaction  of  potassium  acetate  and 
epichlorohydrin.  P.  A.  Levene  and  A.  Walti 
(J.  Biol.  Chem.,  1928,  77,  685 — 696) Epichloro- 
hydrin  was  heated  with  anhydrous  potassium 
acetate  (a)  for  24  hrs.  at  120°  rising  to  150°,  (b)  for  48 
hrs.  at  125°  rising  to  155°.  By  fractional  distillation 
of  the  product  there  was  obtained  in  the  first  case 
unchanged  epiehlorohydrin,  glycidol  acetate,  diacetin, 
and  diaceiyiglyceryiglycidol,  b.  p.  110— 114°/0*1  mm., 
m.  p.  125°,  and  in  the  second  case  the  above  com¬ 
pounds  together  with  impure  triacetyldiglycerol,  h,  p. 


ORGANIC  CHEMISTRY. 


735 


155 — 168°/0‘05  mm. ;  the  distillation  residue  appeared 
to  consist  of  polymerides  of  glycerol  of  high  mol.  wt, 

C.  R.  Harington. 

Chloromethyl  sulphate.  V.  Grignard,  C. 
Toussaint,  and  J.  Cazin  (Bull.  Soc.  chim.,  1928, 
[iv],  43,  537 — 542).— An  account  of  work  carried  out 
prior  to  the  investigation  of  Bucks  and  Katschcr 
(this  vol.,  43).  Chloromethyl  ether  (1  mol.)  and 
fuming  sulphuric  acid  (60%  ;  1  mol.)  in  the  cold 

afford  a  fraction,  h,  p.  82 — 83°/22  mm.,  of  the 
approximate  composition  3S03,2(0H2Ci)2O,  probably 
a  mixture  of  maximum  b.  p.,  and  identical  with  the 
liquid  obtained  by  Houben  and  Arnold  (A.,  1907,  i, 
1000).  If  the  temperature  is  allowed  to  rise  to  160° 
until  4  mols.  of  sulphur  trioxide  are  taken  up,  the 
products  are  a  little  chloromethyl  sulphate,  fractions 
of  the  approximate  composition  2S03,(CH2CI)20 
and  3S03,(CH2C1)20,  and  a  solid  residue,  m.  p.  about 
150°,  probably  methylene  sulphate.  With  1  mol.  of 
sulphur  trioxide  after  several  hrs.  at  160°  a  little 
chloromethyl  sulphate  is  formed  accompanied  by 
chloromethyl  pyrosulphate,  2S08,(CH2G1)20.  Chloro¬ 
methyl  sulphate,  b.  p.  100— 103° /1 2 — 13  mm.,  dl- 
1*634,  1*453,  is  obtained  in  26%  of  the  tlieoretical 

yield  by  distilling  sulphur  trioxide  (1  mol.)  into  1  mol. 
of  chloromethyl  ether,  at  105°,  raising  the  tem¬ 
perature  to  200°,  adding  0*5  mol.  of  chloromethyl 
ether,  and  heating  for  h  hr.  at  200° ;  at  180°  the  yield 
is  only  14*3%.  Equimoleeular  quantities  heated  in  a 
sealed  tube  at  180—200°  for  50  min.  give  a  31% 
yield  of  chloromethyl  sulphate.  Hydrolysis  with 
dilute  sodium  hydroxide  affords  sulphuric  and  hydro¬ 
chloric  acids,  formaldehyde,  and  formic  acid,  the 
last-named  being  formed  by  the  action  of  the  alkali 
on  the  formaldehyde.  Attempts  to  chloromethylate 
aniline,  phenol,  and  benzene  with  this  reagent  were 
unsuccessful.  R.  Brightman. 

Preparation  and  properties  of  pp'-dicyanodi- 
ethyl  sulphide.  V.  V.  Nekrassov  (J.  Russ.  Phys. 
Chem.  Soc.,  1927,  59,  921 — 924). — Ethyleneeyano- 
liy drill,  prepared  by  the  action  of  potassium  cyanide 
on  the  chlorohydrin,  when  treated  at  0°  with  thienyl 
chloride  in  chloroform  solution,  yields  p-chloro- 
propionitrile,  which  reacts  vigorously  with  anhydrous 
sodium  sulphide  in  the  presence  of  methyl  alcohol 
to  give  -dicyanodiethyl  sulphide,  m.  p.  24—25°, 
possessing  none  of  the  toxic  properties  of  “  mustard 
gas.3’  On  warming  with  acids  and  alkalis,  thio- 
dipropionic  acid  is  obtained  quantitatively. 

M.  Zvegintzov. 

Spectrochemical  investigation  of  esters  of 
selenions  and  selenic  acid.  W.  Steel ker  and 
W.  Daniel  (Annalen,  1928,  462,  186— 194).— An 
investigation  to  discover  the  existence  or  otherwise 
of  the  selenium  analogues  of  the  unsymmetrical  Si  sul¬ 
phites/3  R'SO^'OR.  Whilst,  however,  symmetrical 
eth jl  sulphite  and  the  isomeric  unsymmetrical 
ester  are  respectively  converted  by  magnesium  phenyl 
bromide  into  diphenyl  sulphoxide  and  phenyl  ethyl 
sulphone  (cf.  A.,  19 10,  i,  532),  the  products  of  the 
interaction  of  alkyloxides  and  selenyl  chloride  on  the 
one  hand  and  of  silver  selenite  and  alkyl  halides  on 
the  other  give  rise  to  selenium  when  similarly  treated. 
Optical  examination  of  the  selenious  esters  prepared 


by  the  two  different  methods  fails  to  reveal  any  differ¬ 
ence  between  them. 

Methyl  selenite,  prepared  by  adding  selenyl  chloride 
to  a  well -cooled  ethereal  suspension  of  sodium 
methoxide,  has  b.  p.  69°/lo  mm.,  df'1  1*7890, 
1*48078.  When  prepared  at  a  low  temperature  from 
methyl  iodide  and  silver  selenite  in  ethereal  suspension, 
it  has  df  1*761,  nws  1*48058.  Ethyl  selenite  from 
selenyl  chloride  has  b.  p.  82 — 83°/14*5  mm.,  df 
1*500,  rif1  1*46247,  that  from  silver  selenite  having 
b.  p.  83—84715  mm.,  df  1*492,  1*46125. 

n -Propyl  selenite  from  selenyl  chloride  has  b.  p.  109°/15 
mm.,  df  1*349,  0  1*46166,  whilst  that  from  the  silver 

salt  has  b.  p.  Ill0/ 16*5  mm.,  df  1*343,  0  1*46086. 

The  difficulties  encountered  by  Meyer  and  Wagner 
(A.,  1922,  i,  620)  when  purifying  selenic  esters  have 
been  overcome  and  pure  specimens  of  three  esters  have 
now  been  examined  :  methyl  selenate,  b.  p.  68— 
68*573  mm.,  df  1*750,  1*44103;  ethyl  selenate , 

b.  p.  76°/3  mm.,  df  1*498,  nf  *  1*43942 ;  11  -propyl 
selenate ,  b.  p.  83 — S4°/3  mm.,  df  1*335,  nw'3  1*45308. 
Details  are  given  for  the  preparation  of  these  esters 
from  silver  selenate.  The  esters  can  be  kept 
indefinitely  in  sealed  vessels. 

When  sodium  methy lsulph onate  is  heated  with 
phosphorus  selenide,  P2Se5,  a  30%  yield  of  dimethyl 
selenide  and  a  38%  yield  of  dimethyl  diselcnidc 
(calculated  on  the  phosphorus  selenide)  result  (cf. 
Jackson,  1875).  Hoch wait’s  directions  (cf,  R.,  1926, 
513)  for  diminishing  the  production  of  the  diselcnidc 
were  found  unsatisfactory.  Dimethyl  selenide  lias 
b.  p.  54 — 557753  mm.,  df  1*401,  1*47990,  whilst 

the  b.  p.  (hitherto  unrecorded)  of  the  diselenidc  is 
150 — 1517745  mm.  Attempts  to  prepare  dimethyl 
selen oxide  by  oxidation  of  the  selenide  proved 
abortive.  The  densities  at  other  temperatures  and 
refractive  indices  for  other  wave-lengths  are  recorded. 

E.  E.  Turner. 

Reaction  of  bromine  with  aliphatic  acids.  II. 
Relative  speeds  of  bromination  of  acetyl  bromide 
and  acetyl  chloride.  H,  B.  Watson. — See  this  vol., 
716. 

Periodic  electrolytic  oxidation  of  formic  acid. 
E.  Muller  and  S.  Tanaka. — See  this  vol.,  720. 

Steric  series.  EX.  Configuration  of  the 
monosubstituted  propionic  and  succinic  acids. 
K.  Ereudenberg  and  A.  Lux  (Ber.,  1928,  61,  [B], 
1083—1089;  cf.  this  vol.,  153) . — Comparison  of  the 
optical  properties  of  derivatives  of  Z-bromosuccinio 
acid  with  those  of  Z(— )-malic  and  l( — )-bromopropionic 
acid  shows  the  adherence  of  Isevorotatory  bromo- 
succinic  acid  to  the  Z-series.  If  the  work  of  Kuhn  and 
Wagner- Jauregg  (this  vol.,  506)  is  also  taken  into 
account,  the  following  series  may  be  regarded  as 
established,  natural  Z(+)-lactic,  Z( — ) -halogenoprop- 
ionic  acids,  Z(+)-alanine,  Z(— )- malic,  Z(— )- mono- 
halogcnosuccinic,  and  Z(-j~)-aspartic  acids.  Review 
of  the  results  afforded  by  optical  and  chemical 
methods  of  determining  the  configuration  of  active 
compounds  shows  that  a-hydroxy-,  amino-,  and 
halogeno-fatty  acids  of  the  same  configuration  almost 
universally  suffer  similar  change  in  rotation  under  the 
influence  of  the  same  substituents  provided  that  the 
use  of  solvents  is  avoided  and  all  dipolar  and  associ- 
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ating  groups  (carboxyl,  hydroxyl,  amino-)  are 
masked.  Clough's  method  appears  to  give  trust¬ 
worthy  results  within  the  individual  groups,  hut  it  is 
not  suitable  for  comparison  of  substances  belonging 
to  different  groups.  In  the  subjoined  table  the 
abbreviations  opt.”  and  “  chem.”  denote  the 
determination  of  configuration  by  optical  and  chemical 
methods  ; 
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The  following  data  are  recorded  :  Z(— * )-bromo- 

succinic  acid,  m.  p.  179°,  [ajif  —70*2° ;  I(— )-bromo- 
mccinyl  chloride,  b.  p.  5 6° /l  mm.,  1  *796,  [ajfj 
—584° ;  methyl  Z-bromosuccinate,  b.  p.  7 9° /I  mm., 
1*513,  [a]1,?  —65*3°;  propyl  l-bromosuccinale ,  m.  p. 
108°/1  mm.,  d23  1*279,  [off?  — 41*5° ;  db^romo«$uccf?t6e^- 
dimethylamide,  m.  p.  79°  (obtained  also  from  the 
active  chloride) ;  methyl  /(— )-chlorosuccinate,  fa]D 
—42*3° ;  ethyl  l( — )-chlorosuccinate,  fcc]f  — 32*7° ; 
l{ — )-methoxysuccinyl  chloride,  c?ijl  1*341,  [a]„ 

—44*6° ;  l(-~)-acetyimalgl  chloride ,  b.  p.  118°/14  mm., 
1*377,  [a] |  —13*1°.  H.  Wren. 


Esters  of  a-bromobuiyric  acid.  V.  Deulofeu 
(Bull,  Soc.  chim.,  1928,  [iv|,  43,  549— 551). —The 
propyl ,  b.  p*  190*5—194°  (50%),  iso propyl,  b.  p.  179 — 
182°  (30%),  and  a%i,  b.  p.  189—193°  (25%),  esters  of 
oc-bromobutyric  acid  have  been  prepared  in  the  yield 
indicated,  using  sulphuric  acid  as  catalyst  (cf.  Michael, 
A.,  1902,  i,  09).  R.  Brightman. 


Components  of  unsaturated  acids  of  chrysalis 
oil.  W.  Kimura  (J.  Soc.  Chem,  Ind.  Japan,  1927, 
30,  858 — S65). — The  unsaturated  acids  were  separ¬ 
ated  from  the  saturated  acids  by  means  of  the  lead 
salt-alcohol  method  and  brominated.  They  were 
found  to  consist  of  oleic,  linoleic,  and  linolenic  acids 
as  formerly  reported  by  other  investigators,  but  the 
content  of  linoleic  acid  was  not  so  small  as  formerly 
reported.  The  same  conclusion  was  reached  from  the 
identification  of  the  products  of  the  oxidation  of 
the  mixed  acids  by  potassium  permanganate.  The 
oxidation  products  were  found  to  be  diliydroxy- 
stearic  acid,  a-  and  fbsativie  acid,  and  linusic  acid. 

S.  Oka. 

Soya-bean  oil.  I.  Component  fatty  acids, 
II.  Isolation  of  dipaltmitolein.  K.  Hashi  (J. 
Soc,  Chem.  Ind.  Japan,  1927,  30,  849 — 855,  856 — 
858). — I.  The  fatty  acids  of  soya-bean  oil  were 
separated  into  a  solid  (10*0%)  and  a  liquid  (85*4%) 
part  by  means  of  TwitchelTs  lead  salt-alcohol 
method.  The  solid  fatty  acids  were  ester! fied  with 
methyl  alcohol  and  the  esters  fractionated.  They 
were  found  to  consist  of  much  palmitic  acid,  an 
appreciable  amount  of  stearic  acid,  and  a  little 
arachidic  acid,  Bromination  of  the  liquid  fatty  acids 
shows  the  presence  of  linolenic  acid,  2*9% ;  linoleic 


acid,  51-5% ;  oleic  acids,  35-0% ;  and  solid  fatty 
acids,  1T1%. 

II.  The  dipalmitolcin  was  extracted  with  acetone 
from  soya-bean  oil  and  purified  by  ten  re-crystall¬ 
isations  from  the  same  solvents.  S.  Oka. 

Reduction  of  a-elaeostearic  acid,  (dtA-Linoleic 
acid  and  A*-oleic  acid. )  J.  Boeseken  and  J.  van 
Krimpen  (Proc.  K.  Akad.  Wetensch,  Amsterdam, 
1928,  31,  238 — 240). — By  an  Improvement  in  the 
hydrogenation  method  previously  employed  (A.,  1927, 
1169),  the  first  reduction  product  of  ethyl  a-elacostcar- 
ate  has  been  obtained  pure  and  octodecadicnic  acid, 
in.  p.  28*5°,  7if}  1*4639,  has  been  separated  from  it 
and  shown  by  ozonisation  to  have  double  linkings  at 
i  and  X,  For  the  ethyl  ester  is  1*4746,  mol. 
refraction  96*87  (calc.  95*28),  and  iodine  value  109 
(calc.  180),  These  facts  point  to  the  existence  of  a 
conjugated  system.  If  this  ester  is  hydrogenated 
with  two  thirds  of  the  calculated  amount  of  hydrogen, 
the  product  hydrolysed,  and  the  acid  recrystallised, 
the  largest  fraction  has  m.  p.  38*5°,  nn  1*443-2,  yields 
hexoie  and  sebacic  acids  on  ozonisation,  and  gives  no 
lowering  of  m,  p.  when  mixed  with  Bertram's  vaecenie 
acid  (Chem.  Weekblad,  1927, 24,  220).  M.  8.  Burr. 

Separation  of  glycerides,  IV.  Oil  of  silk¬ 
worm  pupa.  B.  Suzuki  and  Y.  Yokoyama.  V, 
Cod-liver  oil.  B.  Suzuki  and  Y.  Mastxda  (Proc. 
Imp,  Acad,  Tokyo,  1928,  4,  161—164,  165 — 1 68). — 
IV.  Bromination  of  oil  of  silkworm  pupa  by  the 
method  previously  described  (this  voL,  152)  gives 
dioleodinolenm  bromide ,  m,  p.  86°,  yielding,  on 
hydrolysis  with  hydrochloric  acid,  liexabromo-  and 
dibromo-stearic  acids,  two  imlinoleo-dilinolenm 
bromides,  m,  p.  133°  and  154°  (hydrolytic  products, 
hexabromostearie  acid  and  wlinoleie  acid  tetra- 
bromide),  trilinolenin  bromide,  m.  p.  172°  {cf.  doc, 
ciL),  triolein  bromide  (hydrolytic  product,  dibromo- 
stearic  acid),  palrnito-oleo-lmolenin  bromide  (hydrolytic 
products,  hexabromostearie,  dibromostearic,  and 
palmitic  acids),  and  palmito-diolein  bromide  (hydrolytic 
products,  dibromostearic  and  palmitic  acids). 

V.  From  cod-liver  oil,  there  were  obtained  siearkb 
ono- didupanodon in  bromide,  m,  p.  125°,  hydrolysed  by 
hydrochloric  acid  to  octabromostearic  acid  (I),  m.  p. 
200°  (decomp.),  and  decabromobehenic  acid,  diarachid- 
ono-clupanodonin  bromide ,  m.  p.  1 12°  (hydrolytic 
products,  decabromobehenic  and  octabroraoarachidic 
acids),  diclupanodojio-linolenin  bromide,  m.  p.  118° 
(hydrolytic  products,  hexabromostearie  and  deca¬ 
bromobehenic  acids),  clupanodono-stearidono-zoomarin 
bromide,  m.  p.  220°  [hydrolytic  products,  (I),  dibromo- 
palmitic  and  decabromobehenic  acids’],  clupanodono - 
arachidono-zoomarin  bromide ,  m.  p.  105°  (hydrolytic 
products,  decabromobehenic,  octabromoarachidic,  and 
dibromopalmitie  acids),  clupanodo no -slearidono-amch - 
idonin  bromide,  m.  p.  240°  (decomp,);  fliydrolytic 
products,  (I),  decabromobehenic  and  octabromo¬ 
arachidic  acids],  two  linohno-dizoomarin  bromides 
(hydrolytic  products,  hexabromostearie  and  dibromo- 
palmitic  acids),  and  li noho-diazoomarm  bromide  (hydro¬ 
lytic  products,  tetrabromostearic  and  dibromopalmitie 
acids). 

[With  Y.  Yoxoyama.] — Debromination  of  (I), 
followed  by  catalytic  reduction  of  the  unsaturated  acid. 
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C18H2802  (stearidonic  acid),  produced,  gives  stearic 
acid.  H.  Burton. 


Influence  of  the  ring  oxygen  atom  on  the  rate 
of  reaction  of  certain  lactones.  E.  Hollo  (Ben, 
1928,  61,  [B]s  895— 906).— Measurements  are  recorded 
of  the  rates  of  hydrolysis  and  lactonisation  of  ethylene 
glycollate,  a-hydroxypropionate,  a-hydroxy-  -butyr¬ 
ate,  a-hydroxy&obutyrate,  S-  valer  olae  t  one ,  and 
a-methyl-S-valerolaetone  in  50  vol.-%  aqueous  acetone 
at  25°  (±0*1°)  in  the  presence  of  hydrogen  chloride  as 
catalyst,  the  course  of  the  change  being  followed  by 
titration  with  barium  hydroxide  at  0°  in  presence  of 
phenolphtlialein.  Alkyl  groups  in  the  a-position 
retard  hydrolysis  and  lactonisation,  their  effect  being 
more  pronounced  in  the  first  process ;  their  sequence 
of  activity  is  Me<Et<Me2.  With  the  ether-lactones 
investigated,  the  presence  of  a  cyclic  oxygen  atom 
depresses  the  rate  of  hydrolysis  to  about  56—57  %  and 
that  of  lactonisation  to  about  39—41%  of  that  of  the 
usual  8-lac  tones. 

Ethylene  glycollate,  ra.  p.  31°,  b.  p.  213—214°/ 
747-6  mm.,  df  1*2521,  is  prepared  in  70 — 80%  yield  by 
the  action  of  ehloro acetic  acid  on  the  monosodium 
compound  of  ethylene  glycol  in  the  presence  of  ethyl¬ 
ene  glycol.  Excess  of  solvent  is  removed  at  as  low  a 
temperature  as  possible  or  by  means  of  acetone  and 
the  sodium  p-hydroxyethoxyacetate  is  decomposed 
with  hydrochloric  or  phosphoric  acid ;  the  liberated 
acid  is  distilled,  whereby  anhydrisation  occurs 
for  the  main  part.  Slowly  when  preserved,  immedi¬ 
ately  under  the  influence  of  hydrogen  ions,  the 
monomeric  form  passes  into  a  polymeride ,  m.  p.  66— 
68°,  b.  p.  216 — 220°,  from  which  it  is  regenerated  by 
distillation.  Analogous  methods  are  used  in  the 
preparation  of  ethylene  a -liydroxypropionate,  b.  p. 
100 — 101°/17  mm.,  ethylene  a-hydroxy -n- butyrate,  b.  p. 
104*5 — 105°/20  mm.,  and  ethylene  a-hydroxyiso- 
buiyrate ,  b.  p.  120 — 128°/20  mm.,  which  could  not  be 
caused  to  solidify  and  are  found  by  analysis  to 
contain  a  small  proportion  of  the  corresponding 
hydroxy-acids.  8-Valerolactone,  b.  p.  116 — 118°/ 
25  mm.,  is  obtained  in  60—70%  yield  by  heating 
sodium  8-iodovalerate  in  a  vacuum ;  it  slowly  passes 
into  a  colourless  polymeride.  a- M  ethyl  -Valero- 
lactone  has  b.  p.  116 — 117°/16  mm.  H.  Wren. 


Configurational  relationships  of  a-hydroxy- 
valeric  and  lactic  acids.  P.  A.  Levene  and  H.  L. 
Haller  (J.  Biol.  Chem.,  1928,  77,  555—582).— 
d-a-Hydroxy-tt- valeric  acid,  [a]g  +1-5°  (barium  salt, 
[ajg  —4-9°),  was  converted  into  ethyl  a-hydroxy - 
n-valerate,  b.  p.  81°/20  mm.,  [ajj?  —5*05°,  which  gave, 
on  reduction,  1  -pentane- a^-diol,  b.  p.  78 — 81°/1  mm., 
[a]20  —9*8°  in  alcohol  (diphenylcar hamate ,  m.  p. 
110—113°,  [a]i>  —12*2°  in  alcohol).  a-Ghloropentan- 
P-oZ,  b.  p.  59 — 62°/14  mm,,  obtained  by  the  action  of 
ckloroacetaldehyde  on  magnesium  propyl  bromide,  was 
oxidised  to  chloromethyl  propyl  ketone,  b.  p.  55—57°/ 
15  mm. ;  this  was  converted  into  hydroxymethyl 
propyl  ketone,  b.  p.  62 — 64° /1 8  mm.,  which,  on 
treatment  with  actively  fermenting  yeast,  gave 
d-jientane-afi-diol,  b.  p.  97— 99°/13  mm.,  [ajff  + 16*62° 
in  alcohol  { diplienylcarbamate ,  m.  p.  107 — 110°, 
[x]fj  +16*5°  in  alcohol) ;  this,  with  hydrogen  bromide, 
gave  d-x-bromopentan-$-ol,  b.  p.  72- — 74°/18  mm.. 


[a]D  +10*5°,  which,  on  reduction,  gave  d -methyl- 
propylcarbinol,  [ajfj  +14*3°  in  alcohol  (a -naphthyl- 
carbamate,  m.  p.  94—96°,  [a]f}  +17*7°).  It  follows 
that  d-  a-hydroxy  valeric  acid  is  configuratively 
related  to  d-y-hydroxyvalerie  acid  (since  the  latter 
gives  tf-pentane-afbdiol  on  reduction)  and  hence  to 
5-lactic  acid  (A.,  1926,  1024).  C.  R.  Harington. 

Synthesis  of  tr ime thy lc yc l oh omo tetr onic  acid, 
R.  Anschutz  and  H.  Quitmann  (Annalen,  1928,  462, 
97 — 104). — (3-Acetoxy-aa-dimethylbutyric  acid  is  con¬ 
verted  by  thionyl  chloride  into  p-acetoxy-aa-dimethyl- 
butyryl  chloride,  b.  p.  101°,  which  reacts  with  methyl 
sodiocyanoaeetate  to  give  methyl  $-acetoxy-aa- dim  eth  yl  - 
b  uiyrylcyanoacetate , 

OAc*CHMe’CMe2*CO*CH(CN)*COoMe,  b.  p.  108°/ 
0-5 — 1  m m .  ( ammoni um  salt,  hygrosc opic  ;  silver  salt ) . 
The  corresponding  ethyl  ester  has  b.  p.  110 — 112°/ 
0*5—1  mm.  (silver  salt)  .  Either  ester  is  converted  by 
concentrated  hydrochloric  acid  into  trimelhylvyolo- 

homoietronic  (also  +1  or  2BUOK 

CHMe-OCUl 

m.  p.  106*5°,  h,  p.  116 — 117°/0*5 — 1  mm.  (silver  salt- 
described),  also  obtained  by  the  action  of  sodium 
hydroxide  at  50°  on  methyl  trimethyloyolohomotetrojiic 

acid  carboxylale ,  b.  p.  112 — 114°/ 

0*5—1  mm.,  which  is  formed  when  methyl  sodio- 
malonatc  reacts  with  p-acetoxy-aa-dimethylbutyryl 
chloride.  The  tetronic  acid  condenses  with  form¬ 
aldehyde  In  aqueous  solution  to  give  the  methylenebis - 


derivative, 


9Me2-CO-QH-' 

CHMe*0*C0 


CH2,  m.  p.  191°,  with 


chloral  similarly  to  give  the  trichloroethylidenebis- 
derivative,  m.  p,  143°  (decomp.),  and  with  paraldehyde 
in  dilute  aqueous  acid  solution  to  give  the  ethylidenebis 
compound,  in.  p.  154°  {decomp. ).  E.  E.  Turner. 

History  of  the  isomerism  of  fttmaric  and  maleic 
acids.  R.  Anschutz  [with  0.  Scharfenberg,  P. 
Trhmmel,  A.  yon  Yolborth,  and  0.  Neuhaus] 
(Annalen,  1928,  46is  155 — 191). — Partly  historical, 
partly  polemical  against  Kuhn  and  Ebel  (A.,  1925,  i, 
780),  and  for  the  rest  mainly  a  publication  of  results 
recorded  in  Bonn  theses  since  1888.  The  object  of  the 
present  paper  is  to  decide  between  the  two  possible 
formulae  (I  and  II)  for  maleic  acid  and  its  derivatives  : 

H*0~— C(OH)„ 

1  >0  *  (H.) 


(I.) 


H-OC02H 


H-OCOJI 


H- 


‘CO 


It  is  concluded  that  there  are  two  main  tendencies  at 
work :  that  for  the  formation  of  symmetrical  molecules 
(as  I)  and  that  for  the  formation  of  five-raembered 
rings  (as  II).  The  results  obtained  appear  to  show 
that  the  salts,  esters,  and  amic  acid  are  of  type  (I)  for 
maleic  acid  itself,  whilst  alkyl-  and  phenyl-maleic  acids 
give  derivatives  of  type  (II).  When  more  than  one 
alkyl  group  is  present,  the  ammonium  salts  of  the  amic 
acids  closely  resemble  ammonium  carbamate,  a  fact 
which  is  put  forward  as  evidence  in  favour  of  the  above 
contention.  A  number  of  new  substances  are 
described,  as  below.  « 

CH-C(NH2)-OH 

Citraconmnic  acid ,  II  ^>0  ,  has  ra.  p. 

CMe-CO 
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124—125°  (silver  salt ;  methyl  ester,  ra,  p.  84—85°), 
The  ammonium  and  silver  salts  and  the  methyl  (m.  p, 
126—127°)  and  ethyl  (m.  p.  158°)  esters  of  eitraeon- 
anilic  acid  (as  I  or  II)  are  described,  Citracon- p» 
ioluidic  mid ,  from  p-toluidine  and  eitraconic  anhydride 
in  other,  has  m,  p.  170—171°  (methyl  and  e^%I  esters, 
m.  p.  105°  and  i68—169°,  respectively;  ammonium 
and  silver  salts).  Citraco?i-p4olil,  m.  p.  114 — 115°, 
is  formed  from  the  last-named  acid  or  esters  by 
boiling  with  water.  Cilraco n sem iphenylhydra z ide  has 
in.,  p,  108*5°. 

Ethyl  hydrogen  ethylfumamte ,  C02H*CHICEt*C02Et, 
has  in.  p.  88°,  whilst  its  isomeride, 
C02Et.*CHICEt*G02H,  has  m,  p.  5.3°,  Ammonium 
ethyhnaleamate  is  described,  as  are  also  ethylmale- 
imide,  m.  p,  141°,  and  ethylmaleanilic  acid,  m.  p.  106— 
107°.  The  last-named  is  converted  by  boiling  water 
or  by  acetyl  chloride  into  the  anil,  m.  p.  12D — 130°, 
which  is  steam- volatile.  The  methyl  ester,  m.  p. 
118—119°,  and  ammonium  salt  of  ethylmaleamie  add 
are  described. 

Dimelhylmaleic  acid,  prepared  from  the  cyano¬ 
hydrin,  b,  p.  127 — I28°/13  mm.,  df  1*0549  (acetyl 
derivative,  b.  p.  148—149718  mm.),  of  ethyl  aceto- 
acetate  by  Michael's  method,  was  converted  through 
the  anhydride  into  ammonium  d im eihylmaleama ie 
(corresponding  silver  salt  and  methyl  ester,  m.  p. 
57—58°,  described).  Both  ammonium  ethyl-  and 
dimethyl-malcamates  behave  like  ammonium  carb¬ 
amate  towards  hydrochloric  acid.  The  free  amio 
acids  are  incapable  of  existence,  the  acid  therefore 
producing  ammonium  chloride  and  the  corresponding 
anhydride.  Evaporation  of  a  solution  of  ammonium 
dimethylmaleate  gives  the  imide,  m,  p,  113°.  Addition 
of  ethereal  e  thy  lamina  to  an  ethereal  solution  of 
dimethylmaleic  anhydride  gives  ethyl-ammonium  di - 
methylmaleamate,  converted  by  hydrochloric  acid 
into  dimethylmaleic  anhydride.  Ammonium  di- 
methylmaleanilaie  and  the  corresponding  silver  salt 
and  methyl  ester,  m.  p.  69—70°,  are  described. 
Dimethylmale-p-toluidic  acid  has  m.  p.  74—77° 
(ammonium  and  silver  salts ;  the  methyl  ester,  from  the 
silver  salt  and  methyl  iodide,  passes  on  recrystallis¬ 
ation  into  the  p 4olil,  mu  p.  110°). 

Ammonium  dieihyhmkmnaie ,  m.  p.  136—137°,  and 
the  corresponding  silver  salt  are  described.  Phenyl - 
ammonium  dieihylmaleanilate  has  m.  p.  52—53°  and 
the  corresponding  p 4oluidine  derivative  mu  p,  57°. 
Biethylmaleanil,  m.  p.  62—63°,  is  obtained  when  the 
aniline  salt  is  boiled  with  water. 

Ammonium  diphenyhnaleamate  has  m.  p.  147—148° 
(silver  salt),  p  - M  elhylph  en  ylammonium  diphenyhnale- 
p -toluidate,  m.  p.  119—120°,  is  convertible  into 
diplienylmah-pdolil,  m.  p,  194°.  ’ 

Ammonium  and  silver  bromocitraconamate  are 
descri  bed .  Phenylammonium  bromocitraconanitate , 
m.  p.  127—128°,  is  convertible  into  bromocitraconanil, 
ui.  p*  144  7  The  ammonium  and  silver  salts  of 
bromocitraconanilic  acid  are  described.  p-Methyl- 
phenylammonium  bromocitracon-pdoluidaie  and  the 
corresponding  ammonium  and  silver  salts  are  described. 
Bromocilracon-p4olil  has  m.  p.  135*9—136°. 

Bromofumaryl  chloride,  b.  p.  93°/14  mm.,  is  converted 
by  aniline  into  the  chloride-anilide, 
NHPh-CO*CHICBr*COCl,  m.  p.  154°  (corresponding 


methyl  ester-anilide,  m.  p.  126°;  the  dianilide,  m.  p. 
162°).  Anilidofmnardianilide  has  m.  p.  194°  and 
anilidoma ledianilide,  m,  p.  175°,  JBromofumaryl 
chloride-j>4oluidide  has  m.  p.  159°,  the  di-pdoluidide, 
m.  p.  184°,  and  bromofn  mar-p  *  ioluidic  acid ,  in.  p.  169° 
(methyl  ester,  m.  p.  105—108°).  Bromofumar- p. 
naphthylamide  chloride  has  m.  p.  160°  and  the  di-p. 
naphthylamide  m.  p.  234°.  Bramofumar-fi-naph thyU 
amic  acid  has  m.  p.  176—177°  (indef.)  (methyl  ester, 
decomp.  116—117°).  The  silver  salt  and  methyl  ester, 
m.  p.  122°,  of  bromomaleanilic  acid  are  described, 
Bromomale-pdoluidic  acid  has  m.  p.  162°,  the  methyl 
ester,  ra.  p.  92°,  and  the  p 4olil,  m,  p.  144—145°. 
BromomaIe-$-naphthylamic  acid.  m.  p.  173°,  methyl 
ester,  m.  p.  112°,  and  the  corresponding  ^-naphthyl- 
imide,  m.  p,  208°,  are  described. 

Fumaryl  bromide  has  b.  p.  113 — 115°/32  mm,, 
fumaryl  chloride  methyl  ester  b.  p.  83° /1 7  mm., 
fumaryl  chloride  ethyl  ester  b.  p.  84° /1 7  mm.,  benzyl 
fumarate  m.  p.  60 — 61°,  and  benzyl  hydrogen  fumarate 
m.  p.  98°.  Benzyl  hydrogen  citracohate,  m.  p.  86°, 
gives  benzyl  alcohol  and  eitraconic  anhydride  when 
distilled  at  13  mm.  Benzyl  mesaconate  has  b.  p. 
160 — 165°/0*5  mru.  and  benzyl  hydrogen  mesaconate 
(a  compound)  m.  p,  71*5°,  E.  E.  Turner, 

Cleavage  of  ethyl  aa'-dibromoa&ipate  by 
diethylamine.  B.  0.  Ftjson  (J.  Amer.  Chem.  Soc., 
1928,  50,  1444—1449). — It  is  suggested  that  ethyl 
I-diethylaminocycZobufcane- 1  :  2-diearboxylate  is  first 
formed  and  then  decomposes  into  (a)  ethyl  acrylate, 
which  gives  with  diethylamine  ethyl  P-diethylamino- 
propionate,  and  (b)  ethyl  a-diethylaminoacrylate, 
which  is  hydrolysed  by  dilute  acid  to  ethyl  pyruvate. 
This  mechanism  is  confirmed  by  the  observation  that 
the  product  regarded  by  von  Braun  (A.,  1.926,  1128) 
as  ethyl  a-diethylaminopropionate  is  actually  the 
P-diethylamino-derivative  (Flurscheim,  A.,  1904,1, 19), 
and  that  in  absence  of  water  or  acid,  the  reaction 
product  contains,  in  addition  to  the  p-diethylammo- 
ester,  a  second  ester  of  the  same  b.  p.  which  is  con¬ 
verted  by  acid  into  ethyl  pyruvate. 

H,  E.  F.  jSfOTTON. 

Reduction  of  polybasic  ct-hydroxy-acids  under 
the  simultaneous  influence  of  catalysts,  V.  N* 
Ipatiev  and  G.  Raztjbaiev  (J.  Buss.  Phys.  Chem. 
Soc.,  1927,  59,  10S3— 1086),— See  A.,  1927^  1054, 

Effect  of  hydrogen  at  high  pressures  and  tem¬ 
peratures  on  solutions  of  substituted  hydroxy- 
succinic  acids  in  the  presence  of  alumina  and 
nickel  oxide  as  catalysts.  G,  Razubaiev  (J. 
Russ.  Phys.  Chem.  Soc.,  1927,  59,  1071—1076;  cf. 
A,,  1926,  1124). — The  behaviour  of  the  sodium  sails 
of  a  -  hydroxy  -  a  -  methvlsuecinie,  a  -  hydroxy di- 
methylsuecinie,  and  a  -  hydroxy  -  a  -  methyl  -  od~  ethyl- 
succinic  acids  at  250°  and  60 — 80  atm.  in  the  presence 
of  hydrogen,  with  alumina  and  nickel  oxide  as 
catalysts,  was  investigated,  in  order  to  verify  the 
mechanism  suggested  (loc.  ciL)  for  the  condensation 
of  sodium  lactate  into  sodium  succinate,  under  the 
same  conditions,  by  way  of  the  formation  and  decom¬ 
position  of  «-hydroxy-aothdimethylsuccinic  acid.  In 
all  cases,  a  yield  of  .25—30%  of  methyls ticcinic  acid 
was  obtained,  together  with  quantities  varying  from 
18  to  45%  of  formic  and  acetic  acids,  as  well  as  traces 
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of  the  higher  fatty  acids.  In  the  ease  of  a-hydroxy- 
a-methyl-a'-ethylsuceinie  acid,  30%  of  butyric  acid 
was  formed.  M,  Zvegintov. 

Condensation  of  a-hydroxy-  and  a-keto-acids 
under  the  simultaneous  influence  of  catalysts. 
Y.  N.  Ipatiev  and  G.  Razuraiev  (J.  Russ.  Phys. 
Chem.  Soc.,  1927,  59,  1077—1081).—  See  A.,  1927, 
1053. 

Lactone  formation  of  cellobionic  and  giiico- 
arahonic  acids,  and  its  bearing  on  the  structure 
of  cellobiose,  P.  A.  Levene  and  M.  L.  Woefrom 
(J,  Biol.  Chem.,  1928,  77 K  671— 683).— Cellobionic 
acid  forms  one  lactone  with  a  5-membered  ring, 
whilst  glucoarabonic  acid  forms  two  lactones  with  4- 
and  5-membered  rings,  from  which  it  follows  that  in 
cellobiose  the  reducing  sugar  is  substituted  in  the 
^position  (cf.  Zemplen,  A.,  1926,  822;  Haworth  and 
others,  this  voL,  47),  Cellobiose  oxime,  m.  p.  122— 
123°,  has  been  obtained  crystalline ;  other  modific¬ 
ations  of  the  work  of  Zemplen  (loo.  cit.)  are  described. 

C,  R.  Harington. 

a  -  Chloro  -  and  a  «br  omo -a- sulphopropionic 
acids  and  their  resolution.  H.  J.  Backer  and 
H.  W.  Mook  (Bull.  Soe.  chim.,  1928,  [iy],  43,  542 — 
549). — a-Chloro- a- sulphopropionic  acid  (+H30),  m.  p. 
93—94°  [potassium,  thallium ,  and  barium  (+3H20) 
salts],  is  obtained  in  50%  yield  by  the  action  of 
1  mol.  of  sulphuric  anhydride  on  1  mol.  of  a- chloro- 
propionic  acid  at  120—170°,  or  in  70%  yield  by 
heating  barium  a-sulphopropionate  with  100%  excess 
of  barium  chlorate  and  hydrochloric  acid  in  a  sealed 
tube  at  100°.  a  -  Bromo  -  a  -  sulphopropionic  acid 
(+H20),  m.  p.  105—110°  [potassium,  thallium ,  and 
barium  (+3H20)  salts],  is  similarly  prepared.  With 
barium  a-sulphopropionate  a  temperature  of  140 — 
175°  is  required  for  bromination.  Both  acids  have 
been  resolved  by  decomposition  of  their  sodium  salt 
with  strychnine  acetate.  l-a-Chloro-a-sulphopropionic 
acid  (strychnine  salt;  sodium  salt,  [a]0  — -0*73°)  has 
[a]D  —0*20°,  Vi-hromo -a- sulphopropionic  acid  (strych¬ 
nine  salt,  sodium  salt,  [a]D  —0*33°),  [a]D  —0*03°, 
Both  the  active  acids  and  their  salts  are  stable  at 
temperatures  up  to  100°,  and  the  presence  of  alkali 
effects  hydrolysis  and  not  racemisation  (cf.  A.,  1925, 
i,  359,  632),  R.  Brightman. 

Silver  xanthate.  A,  Reychler  (Bull.  Soc.  chim. 
Belg.,  1928,  37,  165— 167).— Silver  xanthate  is  pre¬ 
pared  by  the  action  of  potassium  xanthate  on  silver 
nitrate,  chloride,  bromide,  or  iodide.  It  is  a  yellow, 
crystalline  substance,  unaffected  by  boiling  dilute 
hydrochloric  and  sulphuric  acids,  but  is  decomposed 
by  a  mixture  of  nitric  and  hydrochloric  acids  forming 
silver  chloride.  It  is  not  acted  on  by  dilute  alkalis, 
but  is  decomposed  by  concentrated  alkalis.  It  is 
soluble  in  alkali  cyanide  solutions,  from  which  it  is 
reprecipitated  by  acidification,  but  it  does  not  dis¬ 
solve  in  sodium  thiosulphate  solution.  If  potassium 
xanthate  is  added  to  a  sodium  thiosulphate  solution 
of  a  silver  salt,  silver  xanthate  is  precipitated. 

H.  Burton. 

Action  of  zinc  on  mixtures  of  polyhalogenated 
hydrocarbons  with  ketones  and  aldehydes.  I. 
Cuculescu  (Bui.  Soc.  Romane  Stiin.,  1928,  30,  39— 
41).— When  metallic  zinc  acts  on  a  mixture  of  a 


polyhalogenated  paraffin  hydrocarbon  with  an  alde¬ 
hyde  or  ketone,  the  metal  combines  with  the  halogen, 
and  the  resulting  halide  may  form  a  molecular  com¬ 
pound  with  the  aldehyde  or  ketone,  and  at  the  same 
time  hydrocarbons  are  evolved ;  in  no  ease  is  an 
organo -metallic  compound  produced.  The  mixtures 
containing  an  aldehyde  react  more  readily  than  those 
containing  a  ketone.  R.  Cuthill. 

Application  of  the  Marling*  reaction  to  alde¬ 
hydes.  Synthesis  of  isopropylacetylenylcarb  - 
inol.  V.  Krestinski  and  F.  Solodki  (J.  Russ. 
Phys.  Chem.  Soc.,  1927,  59,  1141— 1147).— See  A., 

1927,  1052. 

Synthesis  with  diazomethane.  IV.  Reaction 
between  aldehydes  and  diazomethane.  F. 
Arndt  and  B.  Eistert  (Ber.,  1928,  61,  [13],  1118 — 
1122). — Chloral  in  ethereal  solution  is  slowly  converted 
by  diazomethane  into  atxa-irich lo rop ropylen e  fiy-oxide, 
b.  p.  44— 45°/13  mm.  (together  with  a  small  pro¬ 
portion  of  methyl  dichioroacetate),  and  not  trichloro- 
acetone  as  stated  by  Schlotterbeck  (A.,  1907,  i,  185, 
478;  1909,  i,  553).  The  constitution  of  the  com¬ 
pound  follows  from  its  indifference  towards  o-nitro- 
phenylhydrazine  and  semicar bazide  and  its  conver¬ 
sion  by  concentrated  hydrochloric  acid  into  p -hydroxy- 
oLtmy-tetrachloropropane,  b.  p.  95 — 96°/17  mm.  (non¬ 
crystalline  benzoyl  derivative),  and  by  acetic  anhydride 
and  ferric  chloride  into  $y-diacetoxy-%z<x.4richloro- 
propane ,  b.  p.  126— 1 28°/ 1 6  mm. 

m  -N  i  tr  o  benzaldehy  de  and  diazomethane  afford 
exclusively  m-nitroacetophenone,  whereas  jj-nitro- 
benzaldehyde  gives  a  mixture  of  p-nitroacetophenone 
and  p-nitrophenylethylene  oxide.  It  appears  that 
the  production  of  substituted  ethylene  oxides  is  to 
be  expected,  particularly  from  those  aldehydes  which 
have  a  pronounced  tendency  towards  the  formation 
of  hydrates.  H.  Ween. 

Nierenstein  reaction.  M.  Nierenstein  (Nature, 

1928,  121,  940). — Polemical  concerning  the  reaction 
between  diazomethane  and  acyl  chlorides. 

A.  A.  Eldridge. 

Catalytic  condensation  of  methyl  ethyl  ketone. 
A.  Petrov  (J.  Russ.  Phys.  Chem.  Soc.,  1928,  60, 
485 — 489). — Methyl  ethyl  ketone  when  heated  to 
380—100°  under  80—100  atm.  pressure  in  the 
presence  of  a  clay  catalyst  gives  a  small  yield 
of  condensation  products,  consisting  of  mesityl 
oxide,  tri  ethylbenzene,  and  hom  omophor  one.  Where 
sodamide  is  used  as  the  catalyst,  the  yield  of  con¬ 
densation  products  is  considerably  higher ;  these 
consist  of  a  mixture  of  isomeric  homoisophorones, 
which  on  hydrogenation  yield  a  mixture  of  cyclic 
hydrocarbons,  0J2H24.  *  R.  Truszkowski. 

Action  of  phosphorus  pentachloride  on  ethyl 
fert. -butyl  ketone.  Transformation  of  p-hydr- 
oxy-SS-dimethylpentan-y- one  (trimethylacetyl- 
methylcarbinol)  into  acetyl- Serf,  -butylcarbinol. 
V.  Vassiliev  (Bull.  Soc.  chim.,  1928,  [iv],  43,  563— 
567). — Ethyl  tert. -butyl  ketone  with  1  mol.  of  phos¬ 
phorus  pentachloride  (slight  excess)  at  70w  affords 
$-chloro-§§-dimethylpentan-y-one  («-chloroethyl  text.- 
butyl  ketone),  b.  p.  84°/53  mm.,  df  0*9814,  which 
when  heated  with  3  mols.  of  potassium  formate  in 
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methyl  alcohol  at  150°  for  10  hrs.  gives  mainly 
a  cetyl'  ter  t .  -buiylcarb  mol ,  b.  p.  108 — 111°/100  mm.,  df 
0*9352  (semiearbazone,  m.  p.  188°),  together  with  a 
little  ZS-dimethyl'pentane- $y-diol}  m.  p.  54°,  the  form¬ 
ation  of  the  glycol  being  due  to  the  reducing  action 
of  the  potassium  formate.  Under  these  conditions 
the  trimethylacetylmethylcarbinol  ( (B-hy  droxy- di - 
methylpentan-y-one,  first  formed  (cf.  Favorsky  and 
Achmarine,  A,,  1913,  i,  12),  b.  p.  103 — 108°/100  mm. 
(semiearbazone,  m.  p.  133 — 434°),  is  almost  entirely 
converted  into  the  isomeric  acetyl- terk-butylearbinol, 
the  conversion  not  being,  however,  quite  complete, 
since  with  magnesium  phenyl  bromide  the  product 
affords,  in  addition  to  ^-phenyl- Bd-dimeihylpentane- 
$y-diol,  m.  p.  82*5°,  traces  of  y-phenyl-§§ -dimethyl- 
■pentane- fpy-diol,  m.  p.  94°.  The  ke to- alcohol  pre¬ 
pared  from  (B-bromo-SS-dimethylpentan-y-one  is  also 
a  mixture,  and  in  either  ease  complete  conversion 
into  acetyl -tert. -butyl carbinol  is  obtained  by  heating 
in  a  sealed  tube  at  120°  for  5 — 6  hrs.  with  a  little 
sulphuric  acid.  With  magnesium  methyl  bromide 
acetyl4er£.-butylcarbinol  gives  (BSS-trimethylpentane- 
py-diol,  m.  p.  04*5 — 65°  (crystallographic  measure¬ 
ments  for  the  two  forms  are  given),  oxidised  by  4% 
potassium  permanganate  to  (3- hydroxy- a<x- dim  ethyl  - 
8 - tert . - bu ty le thy lene  oxide,  and  identical  with  the 
glycol  obtained"  by  Prileschaeff  (A.,  1904,  i.  795). 

R.  Brightmax. 

Transformation  of  oxoctenol  into  acetylmethyl- 
tert, -buty  lcarbinol .  (Mlle . )  A.  I.  Oumnov  (Bull. 
Soc.  china.,  1928,  [iv]5  43,  571—573). — -When  heated 
in  a  sealed  tube  for  8  hrs.  at  120°  with  alcoholic 
s  u  lphu  ri  c  a  ci  d  p  -  hydroxy- aa-di  metli  y  L  p  -  ter  l.  -  b  u  ty  1 - 
ethylene  oxide  (oxoctenol)  is  converted  into  acetyl- 
?nethyl-tert.-butylcarbinol,  b.  p.  176 — 17S°/746  mm., 
df  (semiearbazone ,  m.  p.  190 — 190*5°),  oxidised  by 
chromic  acid  and  potassium  hydrogen  sulphate  to 
pinaeolin  and  acetic  acid,  together  with  some  tri- 
methylaeetic  acid  (by  oxidation  of  pinaeolin), 

R.  Brightman. 

Transformation  of  i s obutyryldimethylcarbinol 
into  acetylmethylfsopropylcarbinol.  (Mlle.)  A.  I. 
Oumnov  (Bull.  Soc.  ehim.,  1928,  [iv],  43,  568— 
57 1 ) . — isoPropyl  a-bromozsopropyl  ketone  with  20% 
potassium  carbonate  gives  a  ketone  alcohol,  h.  p. 
161—162°,  df  0*9132  (semiearbazone ,  m.  p.  178 — • 
179°),  isomeric  with  that  obtained  when  the  corre¬ 
sponding  chloro-ketone  is  used  (A.,  1913.  i,  12).  With 
magnesium  phenyl  bromide  the  new  product  affords 
y-jrfienyl-fib-diinethylpentane-fiy-diol,  m.  p.  75—7 6°, 
oxidised  by  chromic  anhydride  and  potassium 
hydrogen  sulphate  to  acetone  and  phenyl  isopropyl 
ketone.  The  new  ketone  alcohol  is  thus  iso butyryl- 
dimeihylcarbinol ,  and  when  warmed  with  alcoholic 
sulphuric  acid  for  8  hrs.  at  120°  is  converted  into  the 
isomeride  previously  prepared  ( loc .  cii.).  With  mag¬ 
nesium  phenyl  bromide  this  isomeride  affords  p -phenyl- 
yll-irimethylpentane-fyy-diol,  b.  p.  153 — 155°/14  mm., 
oxidised  to  acetophenone  and  methyl  isopropyl 
ketone,  the  latter  being  further  oxidised  to  acetic 
acid  and  acetone.  The  isomeride  is  thus  acetyl- 
methyl-isopropylca rbin ol  and  not  asobutyryldimethyl- 
carbinol,  as  originally  stated  (loc.  eit.),  the  latter 
undergoing  transformation  under  the  experimental 
conditions,  probably  with  intermediate  formation  of 


an  oxide  alcohol.  The  presence  of  traces  of  such  an 
intermediate  compound  may  explain  the  low  yields 
(up  to  70%)  obtained  in  preparation  of  the  semi- 
earbazones,  and  of  variations  in  density  and  b,  p. 
of  the  ketone  alcohol  prepared  from  the  chloro- 
ketone  and  by  transposition.  R.  Brightman. 

Carbohydrates  and  polysaccharides.  XIII. 
Properties  of  yS-dihydroxycarbonyl  derivatives 
and  their  bearing  on  the  polymerisation  of  poly» 
saccharides.  H.  Hibbert  and  C.  Ik  Burt  (J. 
Amer,  Chem.  Soc.,  1928, 50, 1411—1416). — *A Q-Hepten- 
C-one,  b.  p.  150—152°,  synthesised  from  crotonalde- 
hyde  by  way  of  A^-buten-a-ol,  a-bromo-A^-butene,  and 
ethyl  A P-butenylacetoacetate,  b,  p.  135 — 13D°/46  mm., 
is  oxidised  by  barium  permanganate  to  methyl  yS-di- 
hydroxyamyl  ketone,  b.  p.  139 — 143°/10  mm.  In 
presence  of  a  trace  of  sulphuric  acid  at  90°  this  loses 
1  mol.  of  water,  giving  a  resinous  polymeric  anhydride, 
mol.  wt.  553—590  in  benzene.  The  corresponding 
product  from  methyl  yS- dihydroxy  butyl  ketone  (cf. 
A,,  1924,  i,  16)  has  mol.  wt.  395—445  in  phenol  and 
3706  in  camphor.  The  nature  of  these  anhydrides 
and  their  relation  to  cellulose  are  discussed.  When 
the  next  higher  homologue,  py-di  hydroxy- (B-methyl- 
heptan-^-one  (Harries,  A.,  1902,  i,  345),  is  heated 
with  or  without  traces  of  sulphuric  acid,  p-methy^l- 
A^-heptenone  (By- oxide  is  formed  without  notable 
polymerisation.  H.  E.  F.  Norton. 

Ring  structure  and  optical  relationships  in  the 
mannose-rhamnose-lyxose  series  of  sugars. 
Isolation  of  a  new  form  of  lyxose.  W.  N.  Haworth 
and  E.  L.  Hirst  (J.C.S.,  1928,  1221— 1230).— The 
additive  principle  of  optical  superposition  as  used  by 
Hudson  (cf.  A.,  1926,  714)  in  ascribing  a  1  :  4  ring 
structure  to  a-methylglucoside  and  1  :  5  and  1  :  4 
ring  structures  to  a-  and  (B -mannose,  respectively,  is 
adversely  criticised.  Crystalline  $ -lyxose,  m.  p.  1  IT¬ 
US0,  [a]D  -—70°,  was  prepared  by  treatment  of 
calcium  galactonate  with  hydrogen  peroxide  and 
ferric  acetate.  The  new  sugar  shows  rapid  mutarot- 
ation  to  Fair,  +14°,  the  equilibrium  value  for  a -lyxose, 
to  which  it  bears  the  same  relation  as  does  (B-mannose 
to  a -mannose.  The  connexion  between  the  cis-  and 
tram- nature  of  the  hydroxyl  groups  and  the  relative 
solubilities  of  the  a-  and  (B -forms  of  the  sugars  is 
discussed.  B.  W.  Anderson. 

Decomposition  of  sugars  by  the  action  of  very 
dilute  alkalis.  F.  Fischler  and  A.  F.  Linder  (Z. 
physiol.  Chem.,  1928,  175.  237— 247).— In  extension 
of  the  work  on  dextrose  (A.,  1927,  449)  the  decom¬ 
position  of  various  monoses  (laevulose  and  galactose) 
and  bioses  (lactose  and  maltose)  by  very  dilute  alkali 
has  been  studied,  similar  results  being  obtained  in 
each  case.  The  yield  of  methylglyoxal  is  diminished 
when  no  sodium  sulphite  is  added,  and  reaches  its 
maximum  when  the  distillation  is  carried  out  in  a 
current  of  carbon  dioxide,  with  0*04 — -0  *02  Af -sodium 
carbonate  and  with  the  addition  of  sodium  sulphite. 
With  varying  concentration  of  alkali  the  yield 
reaches  a  maximum  value  with  OTA7 -potassium 
hydroxide  or  0*1 — 0*01A7-sodium  carbonate  solutions, 
and  decreases  when  larger  or  smaller  concentrations 
are  employed.  The  rotation  of  the  sugar  is  reduced 
almost  to  zero  after  heating  for  1—2  hrs.  under  these 
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conditions.  Diminution  in  the  reducing  power  of 
the  sugar  or  of  dihydroxyaeetone  is  the  greater  the 
stronger  is  the  alkali  concentration,  the  values  obtained 
with  all  hexoses  being  of  the  same  order,  and  those 
with  bioses  forming  a  second  series  similar  amongst 
themselves,  but  differing  somewhat  from  the  monose 
values.  The  production  of  acidity  by  the  action  of 
various  concentrations  of  alkali  has  also  been  studied. 
The  maximum  quantity  of  acid  (T35 — 2  equiv./moL 
of  liexose)  is  produced  by  the  action  of  0*lA7-potassium 
hydroxide,  smaller,  and  approximately  equal  amounts 
being  produced  by  the  action  of  0*5iVT-  and  0*01  V- 
alkali  solutions ;  the  same  values  are  obtained  either 
in  the  presence  or  absence  of  oxygen.  Similar  results 
are  obtained  with  dihydroxyaeetone.  These  results, 
therefore,  confirm  the  authors’  view  (loc.  cit.)  that 
the  primary  degradation  product  of  all  hexoses  is 
dihydroxyaeetone  (2  mols.)  (bioses  being  first  con¬ 
verted  into  hexoses),  the  production  of  acid  products 
being  due  to  the  action  of  oxygen  liberated  from  the 
sugar  molecules  themselves.  J.  W.  Baker. 

Sugars.  VIII.  H.  Kiliani  (Be r.,  192S,  61,  [J5], 
1155—11(39;  cf.  A.,  1920,  51,  940).— The  double 
lactone  of  Z- m an nosacc baric  acid  appears  to  differ 
from  all  analogously-constituted  compounds  of  the 
sugar  group  by  its  pronounced  ability  to  reduce 
Fehling's  solution.  Similar  properties  have  been 
attributed  by  Peirce  (A.,  1910,  i,  18)  to  the  double 
lactone  of  d-aa-manno-octarie  acid ;  this  compound 
is  identical  with  the  a-galaoctanehexol-di-acid  of 
Kiliani  and  Wingler  (A.,  1922,  i,  321),  which  has  no 
reducing  properties.  The  action  of  Peirce’s  com¬ 
pound  is  probably  due  to  the  presence  of  traces  of 
aldehydic  or  ke tonic  acids  frequently  left  after 
oxidation  of  carbohydrates  with  nitric  acid.  It  is 
emphasised,  however,  that  Fehling’s  solution  fre¬ 
quently  shows  abnormal  reactions  with  acids  or 
lactones  unless  they  have  previously  been  neutralised 
by  alkali.  The  sensitiveness  of  the  dilactone  to 
Fehling’s  solution  must  therefore  be  ascribed  to  the 
production  of  an  aldehydic  or  a  ke  tonic  group.  The 
formation  of  the  former  is  improbable,  since  it 
involves  a  terminal  carboxyl  group.  Fission  of  the 
dilactone  by  potassium  hydroxide  can  occur  in  only 
two  ways,  between  either  the  a(J  or  the  S£'  carbon 
atoms ;  if  potassium  cyanide  is  added  to  the  mixture 
and  the  resulting  nitrile  is  hydrolysed,  the  enantio- 
morph  ous  form  of  the  acid  obtained  by  Dull  (cf.  A.,  1920, 
940)  by  the  oxidation  of  lsevulosecar  boxy  lie  acid  must 
result  in  the  former  case,  whereas  the  production  of 
two  previously  unknown  tricarboxylic  acids  is  possible 
in  the  latter  case.  Actually,  the  calcium  salt, 
(C7H7OJ0)2Ca3,9H2O,  and  the  corresponding  basic 
copper  salt,  (C7H7O10)2Cu3,Cu(OH)2,18H2O,  differ 
completely  from  the  corresponding  compounds  of 
Dull’s  ccByo  -  tetrahydroxy butane  -  «ec$  -  tricarboxylic 
acid ;  fission  therefore  occurs  between  the  pp'  carbon 
atoms.  The  fate  of  the  two  hydrogen  atoms 
lost  by  the  maimosaecharic  acid  molecule  during 
Jkefconisation  remains  undecided ;  the  production 
of  metlrylamine  during  the  change  could  not  be 
detected. 

Precautions  necessary  for  the  successful  oxidation  of 
Lmannonolaetone  are  described  and  a  new,  rapid 
3  B 


method  for  the  preparation  of  the  double  lactone  of 
Z-mannosaeeharic  acid  is  described  in  detail. 

Pure  laevulose  is  readily  converted  into  the  crystall¬ 
ine  cyanohydrin,  which  is  extraordinarily  unstable 
(the  presence  of  impurities  in  crude  hevulose  appeal's 
to  render  the  product  more  stable),  so  that  a  process 
is  described  whereby  the  sugar  is  transformed  into 
“  lsevulosecarboxylic  55  acid  without  isolation  of  the 
cyanohydrin.  The  acid  is  isolated  as  the  crystalline 
brucine  salt  (tetra/njdrate ;  anhydrous,  in,  p,  162°), 
from  which  it  is  prepared  by  the  successive  use  of 
barium  hydroxide  and  oxalic  acid ;  it  is  oxidised  by 
nitric  acid  to  a PyS-tetrahy droxy butane- a aS- tricarb¬ 
oxylic  acid  (tetrahydrated  potassium  salt). 

The  use  of  oxalic  in  place  of  sulphuric  acid  is 
recommended  for  the  determination  and  precipitation 
of  barium  in  salts  of  organic  acids.  II.  Wren. 

Effect  of  borate  on  oxidation  of  dextrose  and 
other  sugars.  M,  Levy  and  E.  A.  Doisy  (J.  Biol. 
Chem.,  1928,  77,  733— 751).— The  oxidation  of 
dextrose,  lsevulose,  galactose,  lactose,  and  maltose  by 
any  alkaline  copper  reagent  is  more  or  less  inhibited 
by  the  presence  of  borate,  probably  owing  to  formation 
of  a  boric  ester  of  the  sugar ;  acid  oxidising  agents 
such  as  Barfoed’s  reagent  are  not  affected  in  this  way. 
The  oxidation  of  the  aldehydic  group  of  aldoses  by 
hypoiodite  is  also  decreased  by  borate  except  in  the 
case  of  lactose.  Boric  acid  should  therefore  not  be 
used  as  a  preservative  for  biological  specimens 
required  for  investigation  of  carbohydrate  meta¬ 
bolism.  "  C.  R.  Harington. 

Carbohydrate  oxidation.  VIII.  Action  of 
potassium  hydroxide  on  laevulose.  W.  L.  Evans 
and  J.  E.  Hutchman  (J.  Amen  Cliem.  Soc.,  1928,  50, 
1496 — 1503). — The  action  of  various  concentrations  of 
aqueous  potassium  hydroxide  on  laevulose  at  25°,  50°, 
and  75°  has  been  studied.  The  amounts  of  lactic 
acid,  pyruvaldehyde,  and  acetic  and  formic  acids 
obtained  arc  shown  graphically.  The  results  are,  in 
general,  the  same  as  those  obtained  both  with 
dextrose  and  with  glyceraldehyde  (cf,  this  vol.,  397 ; 
A.,  1926,  1228),  which  indicates  that  both  sugars  are 
in  equilibrium  (although  the  equilibrium  mixtures  arc 
not  quantitatively  identical)  with  a  large  proportion 
of  cnediol,”  which  is  subsequently  degraded  to 
glyceraldehyde.  The  curves  for  formic  acid  indicate 
the  formation  of  some  ap-“  enediol.”  Although  the 
quantities  are  different  in  each  case,  the  maximum 
yield  of  pyruvaldehyde  is  obtained  at  the  same  alkali 
concentration  from  both  lew  lose  and  glyceraldehyde, 
and  the  same  is  true  of  the  yield  of  formic  and  acetic 
acids  from  dextrose  and  laevulose. 

H.  E.  F.  Notton. 

Synthesis  of  sucrose.  A,  Pictet  and  H.  Vogel 
(Hclv.  Cliim.  Acta,  1928,  11,  436 — 442).— A  more 
detailed  account  of  work  already  published  (see  this 
vol.,  510). 

Action  of  trimethvla mine  on  acetobromo- 
ceHobiose  and  acetobromomaltose.  G.  ZemplIs n, 
Z.  Oscros,  and  Z.  Bruckner  (Ber.,  1928,  61,  [B], 
927—937 ;  cf.  Karrer,  Widmer,  and  Staub,  A.,  1924, 
i,  713).— The  action  of  a  solution  of  trimethylamine  in 
ethyl  alcohol  on  acetobromocellobiosc  at  85 — 95" 
yields  hepta-acetylcellobiosidotrimelhylamine  (I),  m.  p. 


742 


BRITISH  CHEMICAL  ABSTRACTS. — A* 


205-206°  { decomp.),  Mo  —  1T07°  in  chloroform, 
which  very  closely  resembles  Karrer’s  “eellal  acetate” 
in  properties.  When  hydrolysed  by  sodium  meth- 
oxide  in  chloroform  it  gives  homogeneous  cellobiose 
in  50%  yield.  It  does  not  react  with  hydrogen 
bromide  in  glacial  acetic  acid.  It  absorbs  one  atom  of 
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bromine  in  chloroform  solution,  giving  he-pla-acefyl- 
cellobiosidotrimeihylammo mum  b romide ,  O20H44 0X  7NBr , 
m.  p.  148 — 149°,  [a]j?  —7*53°  in  chloroform. 

Treatment  of  the  bromo- compound  with  silver 
carbonate  in  absolute  methyl  alcohol  or  aqueous 
acetone,  with  silver  acetate  in  anhydrous  benzene,  or 
with  aqueous  sulphurous  acid  leads  to  removal  of  the 
added  bromine  atom  with  regeneration  of  the 
original  material. 

Acetobromomaltose  and  trimethylamine  solution 
at  70°  give  hepla-acetylmaltosidotrimcthylamine , 
G20H41O17N,  m.  p.  165°,  decomp.  20S°,  [0+}  +65*59° 
in  chloroform ;  it  gives  a  non-crystalline  bromo - 
derivative  from  which  it  is  re-formed  by  the  action  of 
sulphurous  acid.  Acetobromomaltose  and  trimethyl¬ 
amine  at  90 — 95°  afford  trime tli vlamm oniu m  bromide 
and  hep  ta-  a  cetyl  maltose.  H.  Wren. 

Acetolysis  of  mannocellulose .  Production  of 
two  new  sugars,  a  tefcra-  and  a  penta-manno-* 
holoside.  G.  Bertrand  and  J.  Lararre  (Bulb 
Soc.  chiin.,  1928,  [iv],  43,  311 — 321). — See  this  voL, 
157. 

Starch.  H.  Pringsheim  and  P.  Meyersohn  (Z. 
physiol.  Chem.,  1928,  173,  211—219). — The  results 
and  conclusions  of  Peiser  (A.,  1927,  136)  cannot  be 
confirmed.  Starch  prepared,  as  by  Peiser,  by  pre¬ 
cipitation  from  starch  paste  with  alcohol  and  washing 
with  alcohol  and  ether,  the  alcohol  and  ether  being 
removed  rapidty  in  a  vacuum  over  sulphuric  acid, 
yields  on  acetylation  a  small  amount  of  an  acetate 
which  has  the  acetyl  content  given  by  Peiser ;  if  the 
alcohol  and  ether  are  removed  by  drying  in  the  air, 
however,  no  hardening  of  the  starch  occurs,  and  the 
product  is  more  readily  acetylated,  yielding  an  acetate 
with  a  slightly  higher  acetyl  content  and  a  significantly 
higher  rotation  (jc+J  +220°  and  222*5°,  compared  with 
[ajil  +178—180”  and  +191—196°  for  acetates 
obtained  from  the  hornified  starch).  Hydrolysis  of 
the  acetate  by  hot  sodium  hydroxide  yields  a  non¬ 
reducing  “starch,”  as  claimed  by  Peiser,  but  this  is 
due  to  the  destruction  of  the  reducing  groups  by  the 
hot  alkali.  Hydrolysis  in  the  cold  yields  products 
which  have  reducing  powers  of  4—5%  of  that  of 
maltose,  or  8%  of  that  of  maltose  wrhen  the  acetate 
with  the  highest  acetyl  content  and  rotation  is 
employed.  Peiser’s  acetylation  is  accompanied  by 
the  formation  of  dextrins  which  account  for  the  high 
acetyl  values,  and  the  results  are  not  inconsistent  with 


the  conception  of  the  starch  molecule  as  an  aggregate 
of  small  molecules.  A.  Worm  all. 

Methylation  of  starch.  L.  Schmid  and  M. 
Zentner  (Monatsh.,  1928,  49,  111— 117). —Potato 
starch  after  27  methylations  with  diazomethane 
yields  a  methylated  starch  containing  21*5%  of 
methoxyl  (unchanged  by  further  methylation).  This 
methylated  starch  was  hydrolysed  with  1%  methyl- 
alcoholic  hydrogen  chloride  and  the  product  extracted 
with  acetone  (A,  35*3%  OMe),  the  acetone  extract 
precipitated  with  ether  (B,  25*23%  OMe)  and 
extracted  with  methyl  alcohol  (C}  20*01%  OMe). 
Fraction  A  after  hydrolysis  with  5%  hydrochloric 
acid  yields  a  product  of  methoxyl  content  29*7%, 
[«]D  +  83*58°,  corresponding  with  a  di m et by lglu cose , 
This,  by  oxidation  with  nitric  acid  (d  T2),  yields  an 
acid  the  methyl  ester  of  which  contains  only  three 
methoxyl  groups,  and  hence  one  of  the  methylated 
hydroxyl  groups  in  the  dimethylglueose  is  probably 
in  position  6.  J.  W.  Baker. 

Inulin.  ¥1.  H.  Pringsheim  and  I.  Fellner 
(Annalen,  1928,  462, 231— 239).—  In  viewr  of  the  many 
diverse  opinions  held  as  to  the  mol.  wt.  of  inulin  and 
its  derivatives,  further  determinations  have  been 
made  by  the  cryoscopic  method  in  wrater.  Inulin  has 
if  1091—1172  in  0*8- 1*1%  solution.  “Inulin” 
obtained  by  hydrolysing  the  products  of  heating 
inulin  acetate  111  presence  of  tetrahydronaphthalene 
at  various  temperatures  has  if  as  follow's  :  from 
acetate  heated  at  250°,  576—635  in  0*6 — 0*9% 
solutions  (cryoscopic) ;  from  acetate  heated  at  260°, 
457—461  in  0*8 — 1*36%  solutions  (cryoscopic);  from 
acetate  heated  at  290°,  339—316  in  0*6 — 1*7% 
solutions  (cryoscopic)  (331—329  in  0*65- T9  % 
solutions,  ebullioscopic  determination).  It  is  noted 
that  the  mol.  wt.  of  molecules  corresponding  with 
7,  4,  3,  and  2  fructose  anhydride  units,  respectively, 
are  1134,  648,  486,  and  324.  E.  E.  Turner. 

Behaviour  of  cellulose  when  heated  under 
pressure  with  water.  E.  Berl  and  A,  Schmidt 
(Annalen,  1928,  461,  192 — 220). — The  products  of 
the  action  of  water,  at  temperatures  from  150°  to  350° 
and  correspondingly  high  pressures,  on  pure  cotton 
cellulose  were  examined  as  falling  into  one  of  the  three 
groups  :  (0)  water-insoluble,  (b)  water-soluble,  and 
(c)  gaseous  products.  The  initial  action  of  water 
under  such  conditions  is  hydrolytic  in  nature,  this 
effect  being  greater  as  the  hydrogen-ion  concentration 
of  the  water  increases,  viz.,  with  rise  of  temperature. 
Acids  produced  similarly  accelerate  hydrolysis. 
Dextrose  appears  as  the  first  recognisable  product, 
and  this  then  undergoes  charring— a  fact  elicited  by 
control  experiments  with  pure  dextrose.  Water- 
soluble,  highly  polymerised  himialic  acids  are  formed 
at  this  stage,  these  passing  later  into  water-insoluble 
humic  acids  which  are  soluble,  however,  in  ammonia. 
From  the  dextrose,  hydroxy methylfurfuraldehyde  is 
formed,  and  this  undergoes  scission  through  the 
functioning  of  2  mols.  of  water  to  give  lawulic  acid  and 
formic  acid. 

Debye-Scherrer  diagrams  obtained  for  the  original 
cellulose  and  for  cellulose  after  treatment  as  above 
are  given.  E.  E.  Turner. 
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Lignin  and  cellulose.  VI.  Methylcellulose , 
K.  Rretjbenberg  (Annalen,  1928,  461,  130—131),— 
If  the  conclusions  of  Sponsler  and  Dore  (cf.  B.,  1927, 
934)  are  correct  and  are  applied  to  Freudenberg’s 
cellulose  formula  (this  vol.,  399),  the  latter  becomes 
that  annexed : 
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Isolation  of  lignin.  L.  Kalb  and  T.  Lieser 
[with  R.  Hahn,  F.  Nevely,  and  H.  Koch]  (Ber.,  1928, 
61,  [B)}  1007 — 1022). — Exact  information  concerning 
the  carbohydrates  present  in  lignin  obtained  by 
incomplete  treatment  of  wood  can  be  obtained  only 
by  methods  which  permit  the  isolation  of  the  carbo¬ 
hydrates  in  substance.  Treatment  of  such  lignin  with 
chlorine  dioxide  and  sodium  sulphite,  followed  by 
characterisation  of  the  carbohydrates  by  hydrolysis 
or  fermentation  with  Saccharomyces  ceremsim  or 
Sch izosa cellar oniyces  Pmnbey  indicates  the  absence  from 
them  of  galactose  and  presence  of  the  components  of 
the  ££  skeleton  substance  ”  according  to  Schmidt’s 
nomenclature.  The  chlorine  dioxide-acetone  process 
yields  a  greater  quantity  of  carbohydrate  than  the 
sulphite  method,  the  difference  being  probably  due 
to  the  presence  of  hemicelluloses  or  dextrin  dike 
products  from  the  skeleton  substance  (due  to  the 
preliminary  treatment  with  hydrochloric  acid).  The 
nature  and  mode  of  isolation  of  the  carbohydrates 
from  lignin  permit  the  conclusion  that  they  are 
residues  of  sacchari  liable  components  of  wood, 
mainly  cellulose.  This  hypothesis  is  supported  by 
the  observation  that  they  can  be  extracted  (without 
destruction  of  the  lignin)  by  ammoniacal  copper  oxide 
solution,  from  which  they  are  precipitated,  mixed  with 
a  little  lignin,  by  acid.  Hydrolysis  and  fermentation  of 
the  carbohydrates  thus  obtained  proves  their  qualitative 
and  approximately  quantitative  identity  with  those 
derived  by  the  sodium  sulphite  process.  During  the 
extraction  with  ammoniacal  copper  oxide,  the  lignin 
does  not  acquire  nitrogen  or  suffer  oxidative  degrad¬ 
ation,  since  the  process  increases  the  methoxyl  content 
to  the  characteristic  value,  15—16%,  of  Wills  tatters 
lignin,  which  can  be  raised  by  further  methylation  to 
about  30%.  The  observations  further  indicate  that 
“  hydrochloric  acid  lignin  ”  is  an  individual  substance 
approximating  closely  to  native  lignin  and  not  a  con¬ 
densation  product  of  a  hypothetical ££  pure  lignin  55  and 
carbohydrate.  Comparison  of  the  hydrolytic  and 
chlorine  dioxide-sodium  sulphite  processes  (the  latter 
is  preferred  to  the  acetone  or  ammoniacal  copper  oxide 
method,  since  it  yields  purer  carbohydrates)  for  the 
determination  of  carbohydrate  associated  with  lignin 
shows  that  the  results  obtained  by  the  first  method 
are  invariably  somewhat  higher  than  those  of  the 
second,  but  the  differences  are  very  small  when  the 
carbohydrate  content  is  low.  Even  after  very 
prolonged  hydrolysis  a  small  amount  of  carbo¬ 


hydrate  remains  with  the  lignin ;  preparations  which 
do  not  show  more  than  0*3%  of  carbohydrate  by  the 
chlorine  dioxide-sodium  sulphite  process  are,  however, 
readily  obtained  and  are  regarded  as  44  practically  free 
from  carbohydrate.”  Systematic  experiments  are 
recorded  On  the  hydrolysis  of  wood  by  hydrochloric 
acid  according  to  the  procedure  of  Willstatter  and 
Zechmeister  (A.,  1913,  i,  955)  and  Willstatter  and 
Kalb  (A.,  1922,  i,  989).  Modifications  are  introduced 
by  diminishing  the  period  of  “  main  hydrolysis  ”  with 
hydrochloric  acid  (#  1*222)  to  2  hrs.  and  initiating  the 
process  at  a  lower  temperature.  After  “  subsequent 
hydrolysis  ”  with  rather  more  dilute  acid,  lignin 
“  practically  free  from  carbohydrates  ”  is  obtained. 
A  variant  of  the  method  consists  in  replacing  the 
6<  subsequent  hydrolysis  ”  by  extraction  with  am¬ 
moniacal  copper  oxide,  which  yields  a  carbohydrate- 
free  lignin  provided  that  the  primary  hydrolysis  lias 
extended  over  2 — 2|  hrs.  Extraction  of  wood  by 
ammoniacal  copper  oxide  alone  does  not  yield  a  pure 
lignin.  It  is  doubtful  if  the  more  thorough  shielding 
of  the  lignin  by  avoidance  of  the  secondary  hydrolysis 
compensates  for  the  extra  difficulty  caused  by  the 
alkaline  extraction.  H.  Wren. 

True  lignin.  I.  Acetylation  of  pine  wood. 
W.  Fuchs  (Ber.,  1928,  61,  [A],  948—95 1 ) . — Pine 
meal,  uniformly  moistened  with  water,  is  gradually 
added  to  an  ice-cold  mixture  of  acetic  anhydride  and 
concentrated  sulphuric  acid.  The  temperature  is 
gradually  raised  to  55—60°.  The  reaction  mixture 
is  diluted  with  benzene,  filtered,  and  the  product 
washed  successively  with  benzene  and  alcohol.  The 
yield  is  about  150%  of  the  wood,  whilst  the  original 
2*7%  of  acetyl  is  increased  to  41%  by  a  single  treat¬ 
ment  ;  subsequent  treatment  increases  this  value 
only  slightly.  Pentosans,  hexosans,  etc.  are  almost 
completely  absent  from  the  acetylated  wood,  which 
consists  to  the  extent  of  about  97%  of  lignin,  cellulose, 
and  acetic  acid.  The  methoxyl  content  of  the  wood 
remains  unchanged.  Acetylated  wood  appears  to 
consist  almost  exclusively  of  cellulose  triacetate  and 
an  acetyl -lignin  with  about  33%  of  acetyl.  Attempts 
to  extract  tlie  former  compound  by  means  of  solvents 
were  unsuccessful.  Treatment  of  the  acetylated 
wood  with  chlorine  and  sodium  sulphite  affords  a 
cellulose  acetate  with  somewhat  varying  acetyl  content 
approximating  to  that  of  cellulose  triacetate ;  the 
product  is  sparingly  and  incompletely  soluble  in 
chloroform  and  insoluble  in  acetone.  When  hydro¬ 
lysed  with  alcoholic  potassium  hydroxide  it  gives 
homogeneous,  lignin -free  cellulose.  When  the  acetyl¬ 
ated  wood  is  treated  with  methyl-alcoholic  hydrogen 
chloride  under  pressure,  about  half  the  lignin  remains 
undissolved,  whilst  the  remainder  can  be  almost 
completely  precipitated  from  the  solution  by  addition 
of  waiter.  H,  Wren, 

Lignin  acetals,  II.  E.  Hagglund  and  H. 
Urban  (CeUulosechem.,  1928,  9,  49—53 ;  cf.  A.,  1927, 
753;  this  vol.f  277). — 1 "  Hydrochloric  acid  lignin,” 

“  phosphoric  acid  lignin,”  and  “  alkali  lignin  13  all 
partly  dissolve,  forming  semiacetals,  after  prolonged 
boiling  with  ethyl  or  amyl  alcohol  and  hydrogen 
chloride,  up  to  80%  of  4  ‘  hydrochloric  acid  lignin” 
being  thus  dissolved  by  amyl  alcohol .  The  alcoholysis 


744 


BlilTISIX  CHEMICAL  ABSTRACTS  .—A. 


of  lignins  is  not  dependent  on  a  tautomeric  hydroxyl 
group,  since  methylated  lignins  react  similarly ;  e.g 
a  methylated  lignin  formed,  with  amyl-alcoholic 
hydrogen  chloride,  a  light  brown  substance,  m.  -p. 
70°.  Experiments  with  carefully  purified  material 
now  indicate  that  lignin  has  M  about  400  and  has 
the  composition  0oJEL>0O7^q  or 

CipH^OgfOMeJ^OHlJCHO.  B.  W.  Andebsost. 

ag-Dialkylhydroxylamines.  R.  T.  Major  and 
32,  E,  Fleck  .(J.  Amer,  Chem.  Soc.,  1928,  50,  1479— 
1481;  of.  A,,  1914,  i,  1167;  Neuffer  and  Hoffman, 
A.,  1925,  i,  891) —Alkylation  of  hydroxyureihane  in 
allvaline  solution  with  24  inols,  of  methyl  or  ethyl 
sulphate  fields  the  «p- dialkyl  and  a  little  of  the 
a -monoalkyl  derivatives  (cf.  Jones,  A,,  1898,  i,  174; 
Hecker,  A.,  1914,  i,  256).  The  dialkyl  derivatives 
are  hydrolysed  and  deearboxylated  to  the  correspond¬ 
ing  ocp-dialkylhydroxylamines  by  refluxing  with  50% 
alcoholic  potassium  hydroxide,  ap-Biethylkydroxyl - 
amine  forms  a  constant-boiling  mixture,  b.  p.  74°, 
with  water.  H.  E.  F.  Cotton, 

Influence  of  the  alcohol  group  of  amino -acid 
esters  on  the  rate  of  formation  of  2  :  5-diketo-r 
piperazines  and  on  the  formation  of  guanidino- 
compounds  by  the  action  of  guanidine  on  the 
various  amino-acid  esters.  E.  Abberhalden 
and  S.  Suzuki. — See  this  vob,  716. 

Preparation  of  ethyl  aminomalonate ,  E. 
Locquin  and  Y.  Cerchez  (Compt.  rend.,  1928,  186, 
1360—1 362} .—Reduction  of  ethyl  oximinomalonate 
with  magnesium  or  aluminium  amalgam  gives  a  65% 
yield  of  ethyl  aminomalonate,  b.  p.  116 — -  11S°/12  mm* 
The  following  derivatives  have  been  prepared : 
ethyl  ureido?nalonale}  in.  p.  167°,  aminom alon diamide , 
m.  p.  196°,  ethyl  benzamidmndlonaie,  m.  p.  161°, 
and  an  oxalate ,  bTH2'CH(C02Et)2,(C02H)2,  m.  p. 
138°,  ~  E.  A.  Lott, 

Jaffe's  reaction  for  creatinine,  IV.  Com¬ 
pound  of  creatinine ,  picric  acici?  and  sodium 
hydroxide.  I,  Greenwald  (J.  Biol.  Chem.,  1928, 
77,  539 — 546). — Addition  of  alcohol  to  the  solution 
resulting  from  treatment  of  creatinine  with  picric 
acid  and  sodium  hydroxide  yields  a  precipitate, 
2C4H70N3,CcH307iS.3,3Na0H,3H20  ;  treatment  of  the 
aqueous  solution  of  this  substance  with  basic  lead 
acetate^  yields  an  analogous  compound  with  lead 
hydroxide  in  place  of  tlic  sodium  hydroxide ;  on  dis¬ 
solution  in  boiling  dilute  acetic  acid,  creatinine  picrate 
is  obtained.  Treatment  with  mineral  acids  causes 
destruction  of  the  picric  acid.  The  substance  is  not 
itself  responsible  for  the  red  colour  characteristic  of 
JMK’s  reaction.  0,  R.  Habington. 

Isolation  and  function  of  pb osphocreatine . 
C.  H.  Fiske  and  Y,  Subbabow  {Science,  1928,  67, 
169— 170).— Calcium  is  used  instead  of  barium  in  the 
isolation  of  phosphocreatine,  the  product  having  the 
composition  "C4Hs0,N3PCa,4H20,  and  the  constitu¬ 
tion  probably  P0{0H)^m*C(:NH)*Naie-CH2«C02H. 
This  is  tlie  first  substance  containing  phosphorus 
attached  to  nitrogen  to  be  isolated  from  natural 
sources.  ^  The  second  dissociation  constant  of  phos¬ 
phocreatine  is  about  2*5  X 10' 5 ;  one  of  its  functions  in 


muscle  is  that  of  neutralising  a  considerable  part  of 
the  lactic  acid  formed  during  muscular  contraction. 

A.  A.  Eldridge. 

Deamination  of  arginine.  IC.  Felix  and  H. 
Muller  (Z.  physiol.  Chem.,  1928,  174,  112 — 118). — 
Arginine  hydrochloride  when  treated  with  rather 
more  than  the  equivalent  quantify  of  silver  nitrite 
yields  arginine  nitrite,  or0  +13°.  Silver  chloride  is 
removed  and  the  filtrate  warmed  on  the  water-bath. 
After  the  reaction,  the  slight  excess  of  silver  is 
removed  by  hydrogen  sulphide,  and  the  filtrate 
evaporated  in  a  vacuum.  Argininic  [a -hydroxy-B- 
gua nidino valeric]  acid  is  obtained  crystalline,  decomp. 
*228°  wjth  previous  sintering.  Its  aqueous  solution 
Is  neutral,  with  [a]*0  — 12*5°.  It  forms  a  picrate, 
m.  p.  145°,  decomp.  205° ;  the  pierolonaie  darkens  at 
223°,  decomp.  227—228°.  On  boiling  argininic  acid 
with  aqueous  barium  hydroxide,  carbamide  and 
a-  hydroxy  -S- amino  valeric  acid  arc  produced. 
Evaporation  of  the  original  argininic  acid  solution 
at  the  ordinary  pressure  causes  decomposition  (loss 
of  carbon  dioxide).  1L  I).  Kay. 

Synthesis  of  diethyl  (B-methyl-ay-dieynno- 
glutaconate.  Y.  TJrusidbaka  {Bull,  Chem.  Soc. 
Japan,  1928,  3,  103—105;  cf.  A.,  1927,  345,  1059; 
this  vol.,  158). — -Ethyl  orthoacetate,  ethyl  cyano- 
aeetate,  and  acetic  anhydride  react  to  form  ethyl 
p-  ethoxy  -  oc-  cyanoerotonate ,  m .  p.  74 — 75°  (cf.  Haller, 
A.,  1900,  i,  372).  This  compound  condenses  with 
ethyl  sodioeyanoaeetate  to  form  ethyl  a-sodio- 
ay-dicy  ano -  p -methylglu taeonate ,  which  is  converted 
by  dilute  acid  into  ethyl  ay-dicyano-(3-methyIglut- 
aconate.  A.  McGoqkin. 

Preparation  of  guanidine  derivatives  starting 
from  S-methyli&othiocarbamide  sulphate.  V. 
jPiovaho  (Gazzetta,  1928,  58,  245 — 249) . — 8 -Methyl - 
tsothioearbamide  sulphate  in  boiling  aqueous  solution 
reacts  with  propylamine,  evolving  methyl  mercaptan 
and  givfitg  a  70%  yield  of  propylguanidine  sulphate, 
m.  p.  220°  (decomp, )  {pneraie,  m.  p.  177—178°; 
chloroauraie,  m.  p.  200°  (decomp.) ;  chloroplatinaie , 
in.  p.  195°  (decomp.)].  With  piperazine,  piperazine- 
guanidine  sulphate ,  in.  p.  288—290°  (decomp.),  is 
obtained  {prior ate,  m,  p.  260—270°  (decomp.) ;  chloro- 
aurate,  rn.  p.  243°  (decomp.) ;  chloroplatinaie ,  m,  p. 
265—268°  (decomp.)].  E;  W-  Wig  n  all. 

Addition  of  ethyl  sodiomalonate  to  aliphatic 
tMocarbimides,  IX  B.  Wobball  (J.  Amer.  Chem* 
Soc.,  1928,  50,  1456—1459;  cf.  A.,  1024,  i,  208; 
1925,  i,  244).— The  following  dicarhethoxythioacet- 
alkyl-amides ,  NHR-CS,CH(C02Et)2,  are  obtained  by 
treating  ethyl  sodiomalonate  with  alkylthiocarb- 
imides  and  decomposing  the  enolic  sodio- derivatives 
with  acid :  methyl,  in.  p.  49—50°;  ethyl ,  m,  p.  51— 
52° ;  propyl,  m.  p.  11°,  and  oily  butyl,  and  the  follow¬ 
ing  dicarbometh oxythioa cetalkylam id e$  from  methyl 
sodiomalonate:  propyl ,  m.  p.  42—43°;  butyl,  m.  p» 
62—63°,  and  amyl,  m.  p.  52—53°.  With  warm  acids 
or  alkalis  these  are  completely  hydrolysed,  but  with 
cold  sodium  hydroxide  they  give  the  following 
sodium  salts,  NHR#GS-CHyC02Na,  of  carboxythio - 
metalkylamddes  :  ethyl,  decomp,  148—149° ;  propyl , 
decomp.  155 — 156° ;  butyl,  decomp.  156 — 157°,  and 
amyl,  decomp.  157 — 158°.  Carboxythioacetbenzy U 
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amide ,  m.  p.  95 — 96°,  with  formation  of  thioacet- 
benzylamide ,  m.  p.  62—63°,  is  prepared  similarly. 

H.  E.  F.  Notton. 

Composition  and  structure  of  the  polymeride 
of  hydrocyanic  acid.  E.  Grischkevitsch-Tro- 
ohimovski  (Roez.  Chem.,  1928,  8,  165— 174).— The 
polymeride  of  hydrocyanic  acid  formed  from  4  mols. 
of  the  latter  gives  on  condensation  with  glyoxal 
2  :  3-dicyanopyrazine ,  m.  p.  132-5—133°.  It  hence 
follows  that  the  tetrameride  of  hydrocyanic  acid  must 
he  the  dinitrile  of  diaminomaleic  acid;  this  con¬ 
clusion  is  further  supported  by  the  formation  of 
4  :  5-dicyano-l  :  2  ;  3 -triazole  from  the  tetrameride 
and  nitrous  acid.  R.  Truszkowski. 

Interaction  of  hydrogen  sulphide  with  amino- 
and  imino-acid  nitriles.  E.  Gatewood  and  T.  B. 
Johnson  (J.  Amer.  Chem.  Soc.,  1928,  50,  1422— 
1427).— The  course  of  the  reaction  with  a  given 
nitrile  cannot  be  predicted,  but  the  products  are  of 
three  types :  (a)  di thiopip erazines  (cf.  A.,  1911,  i,  696, 
712),  (6)  iminonitriles  (from  aminonitriles),  and 
(c)  thiodeoxyhydantoins,  a  new  class  of  substances. 
Thus,  a-aminoisobutyronitrile  or  a-iminodi?5obutyro- 
nitrile  in  a  cpi  eons -ale  oho  lie  ammonia  yields  with 
hydrogen  sulphide  a  substance,  m.  p.  153—155° 
{mercury  salt,  m.  p.  175°),  provisionally  regarded  as 
5-thio- 2  :  2  :  4  :  ^4etrametliyl-2-deoxyliydanioin , 

9S  This  shows  acidic  and  basic  pro- 

NE>CMe2  ^  1 

per  ties,  is  not  desulphurised  by  mercuric  oxide,  and 
is  hydrolysed  by  acids  to  a- aminotso  butyric  acid, 
a  -  Amino  -  a  -  methylbutyronitrile,  a  -  amino  -  a -ethyl  - 
butyro  nitrile,  and  a-iminodipropionitrile  are  not 
attacked  by  hydrogen  sulphide  under  these  condi¬ 
tions.  a-Aminopropionitrile  yields  a-iminodipropio¬ 
nitrile  with  an  unstable,  oily  by-product,  whilst 
iminodiacetonitrile  yields  mainly  iminodiacetothio- 
amide,  m.  p.  124°,  with  (?)  54hio~2-deoxyhydantoin} 
m.  p.  186°,  and  an  amorphous  substance. 

H.  E,  F.  Notton. 

Action  of  cyanogen  bromide  on  dimagnesium 
acetylene  dibromide.  A.  S.  Nekrassov  (J.  Russ. 
Phys.  Chem.  Soc.,  1927,  59,  915—919). — See  A., 
1927,  1051. 

Chelate  compounds  of  thallium  dialkyl.  R.  C. 
Mensies,  N.  V.  Sidgwick ,  E.  F.  Cutcliffe,  and 
J.  M.  C.  Fox  (J.C.S.,  1928,  1288— 1291).— By  double 
decomposition  of  thallium  dialkyl  halides  with  thallous 
ace  ty  lace  tone  and  corresponding  compounds  or  by 
the  action  of  thallium  dialkyl  eth oxide  or  carbonate 
on  the  appropriate  diketone,  the  following  were 
prepared  :  thalli um  d im ethyl  acetylacetone,  m.  p.  21 4 — 
215°  (some  decomp.);  thallium  diethyl  acetylacetone ; 
thallium  dimethyl  benzoylacetone,  m,  p.  128—129°; 
thallium  diethyl  benzoylacetone,  m.  p.  116—118°; 
ethyl  thallium  diethyl  acetoacetate,  in.  p.  88—90°,  and 
thallium  dimethyl  salicylaldehyde,  decomp.  200°. 
These  are  crystalline  compounds  which  can  be 
sublimed  under  reduced  pressure  and  are  soluble  in 
benzene  and  hexane,  and  thus  appear  to  be  chelate 
co-ordinated  compounds  of  the  type 
AMe-Ck 

OHv  XfTMe0.  In  water,  however,  they  form 

xaieicH 


ionised  solutions  of  alkaline  reaction,  in  which  the 
thallium  dialkyl  can  be  titrated  quantitatively. 

E.  W.  Anderson. 

Complex  salts  of  [i-methyltrimethylenediamine 
with  bivalent  platinum.  F.  G.  Mann  (J.C.S., 
1928,  1261 — 1263 ;  ef.  this  voL,  157).— A  solution 
of  g - methy ltrime thylenedia mine  hydrochloride  in 
aqueous  sodium  hydroxide  when  refluxed  with 
aqueous  potassium  cliloroplatinite  yielded  a  solution 
which,  after  treatment  with  sodium  bromide,  yielded 
b  is  -  $-methyltrimethylenediamineplatinous  dibromide , 
[Pt{CHMe(CH2-NH2)2}2]Er2,  m.  p.  .266—268°  (de¬ 
comp.).  The  corresponding  di -iodide ,  m.  p.  263— 
264°  (decomp.),  and  dinitrate  (deflagrates)  were 
similarly  obtained,  and  from  the  di- iodide  the  di - 
d-camphor-$-$ulphonale  monokydraie ,  m.  p.  279 — 
281°  (decomp.),  [a]  +15°,  di-d-a-bro?noca?nphor-T:-siil- 
phonate,  slow  decomp.  278—285°,  [a]  +69*2°,  and 
ditartrate  were  prepared.  The  above  six  compounds, 
although  highly  crystalline,  showed  no  sign  of  cis- 
trans -isomerism ;  moreover,  the  last  three  mentioned 
could  not  be  resolved  into  optically  active  forms ;  the 
observed  rotations  were  due  solely  to  the  sulphonate 
ions.  B.  W.  Anderson. 

Complex  compounds  of  platinum  and  pallad¬ 
ium  with  organic  sulphides.  E.  C.  Fritzmann 
(Ann.  inst.  platine,  1926,  No.  4,  55—179). — Un¬ 
published  work  by  Tsehugaev  and  Ilyin  is  reported. 
The  compound  2CSvie2(CH2SEt)2,2PtCl2,  rose,  changes 
at  114—116°  to  a  yellow  modification  (monomeric), 
m.  p.  218—219°.  The  compound  C(CH2SEt)4,PtCl2, 
decomp.  235°,  when  heated  yields  the  compound 
C(CH28Et)4,2PtCl2,  yellow,  m.  p.  <100°.  The  com¬ 
pound  2 (EtSHC.'GHSEt)o,2PtCl2  and  a  monomeric 
form  are  recorded.  In  unpublished  work  by 
Tsehugaev  and  Ivanov,  the  following  compounds 
arc  recorded:  PdCL>,2Et*S,  yellow,  m.  p.  82°; 
FdBr2.2Et2S,  m.  p.  100°;  PdI2,2Et2S,  m.  p.  104°; 
PdCl2, (CH2SEt)2,  m.  p,  180° ;  PdBr2,(CH2SEt)2,  m.  p. 
159°;  Pdf2,(OH2SEt)2,  m.  p.  154°.  In.  unpu blished 
work  by  Tsehugaev  and  Match evski  the  transition 
from  the  non-conducting  type  [Pt,2Et2S,CJ2]  to  the 
electrolyte  [Pt,4Et2S]Cl2  is  traced.  Tsehugaev  and 
Vladimirov  (unpublished)  have  shown  that  com¬ 
pounds  of  the  type  [Pt,2R2S,X2]  existing  in  two 
isomeric  forms  showr  negligible  conductivity  in  methyl 
alcohol,  further  addition  of  thioethcr  yielding 
Pt,4R2S]CI2,  the  two  compounds  being  in  equi¬ 
librium.  Chemical  Abstracts. 

ci/doPentane  derivatives*  Preparation  of 
i  :  2-dimethylciycfopentane.  G.  Chavanne  and 
(Mjlle.)  L.  be  Vogel  (Bull.  Soc.  chim.  Belg.,  1928, 
37,  141— 152).— Magnesium  methyl  iodide  converts 
ci/cJopentanone  into  1  -methylcyclopentanol,  b.  p. 
135*6°/760  mm.,  m.  p.  36°  {allophanate,  m,  p.  157°), 
dehydrated  by  p-toluenesulphonic  acid  to  1  -methyl- 
A 1  - cyolopeniene,  b.  p.  75*5— 76°/ 760  mm.,  m.  p. 
—  127*2°,  d\  0-7979,  n\\  1*4347.  When  this  hydro¬ 
carbon  is  treated  with  monochlorocarbamide  (cf. 
Detoeuf,  A.,  1922,  i,  236,  327)  there  are  formed 
at  least  two  chlorohydrins  having  b.  p,  about  75°/ 
10  mm.,  df  1*1039,  nf}  1*4785,  and  in.  p.  35—37°, 
respectively.  The  mixture  of  chlorohydrins  is  con¬ 
verted  by  treatment  with  potassium  hydroxide  into 
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1  -?neiltyl~Al~cyclo2}eniene  oxide,  b.  p,  110*8— 111 d/760 
mm,,  m.  p.  —80*5°.  0-9266,  mg  1*4311,  which 

reacts  with  excess  of  magnesium  methyl  iodide  to 
give  the  same  stereoisomeric  mixture  of  1  :  2-dimethyl- 
cycfopentanols  as  that  obtained  from  2 -methyl cyclo- 
pentanone  (ran  Rysselberge,  A.,  1926,  1238).  When 
the  theoretical  quantity  of  the  Grignard  reagent  is 
used  and  the  reaction  product  is  not  distilled  under 
reduced  pressure  the  main  product  is  1  :  2-dimethyl- 
cycZopentene,  together  with  a  small  amount  of 
2~methylc?/cfcpentanone. 

Catalytic  reduction  of  1  ;  2-dimetliyleyckpentene 
in  acetic  acid  using  platinum -black  affords  1  :  2-di- 
metiiylc?/cZopentan  e,  b.  p.  94 — 99°/760  mm.,  df  0*764, 
1*417  (of.  van  Rysselberge,  loc,  tit,), 

H.  Burtor. 

Catalytic  action  of  mercury  and  bismuth 
[in  nitration].  J.  B.  Menke  (Bee.  trav.  ehim.,  1928, 
47,  668— 672) —The  nitration  of  benzene  by  metallic 
nitrates  under  varying  conditions  has  been  studied. 
When  a  mixture  of  benzene  vapour  and  nitrogen  oxides 
is  heated  in  an  atmosphere  of  mercury  vapour  or  is 
passed  over  bismuth  oxide  at  400 — 500° ,  nitrobenzene 
and  nitrophenol  are  formed.  The  formation  of 
organo-metallic  compounds  which  occurs  when 
mercury  is  used  is  avoided  by  the  second  procedure, 
and  in  this  case  also,  much  less  nitrobenzene  is  formed. 
Benzene  is  nitrated  to  nitrobenzene  by  a  mixture  of 
acetic  anhydride  and  cupric,  aluminium,  feme,  cobalt, 
or  nickel  nitrate  at  80b  Similar  results  are  obtained 
with  mercuric  or  mercurous  nitrate,  but  in  addition  a 
little  o- nitrophenol  and  (different)  mercury  compounds 
are  obtained  in  these  cases.  When  bismuth  nitrate 
is  used  similar  results  are  obtained  but  no  metal 
complex  compounds  are  formed.  Thiophen  is 
similarly  nitrated  by  the  action  of  aluminium  nitrate 
and  acetic  anhydride  at  60—05°.  When  acetic  acid 
is  substituted  for  its  anhydride  no  nitration  occurs 
except  when  the  mercury  or  bismuth  salts  are  used, 
and  then  only  to  a  small  extent,  complex  mercury 
compounds  also  being  produced.  Since  phosphoric 
acid  destroys  its  catalytic  activity,  bismuth  cannot  be 
used  to  replace  mercury  in  the  ordinary  Kjeldahl  or 
Gunning  processes,  nor  in  the  oxidation  of  naph¬ 
thalene  to  phthalic  acid.  J.  W.  Baker. 

Comparative  effects  of  the  nitre-,  carboxyl, 
and  sulphonie  acid  groups  on  the  hydrolysis  of 
aryl  halides.  W.  Davies  and  E.  S.  Wood  (J.C.S., 
1928,  1122— 1131),— The  comparative  activity  of  the 
chlorine  atom  in  chlorobenzenes  substituted  in  the 
4-,  2  :  4-,  and  2:4:  6-positions  by  nitro-,  carboxyl, 
and  sulphonie  acid  groups,  respectively,  shows  that 
the  order  of  activation  of  the  chlorine  atom  is 
K02>S 03H>G02H,  The  activity  due  to  the  nitre- 
group  is,  however,  enormously  (about  105  times) 
greater  than  that  due  to  the  other  groups ;  the 
snlphinic  acid  group  lias  an  influence  comparable 
with  these  latter.  A  nitro-group  in  the  opposition  also 
greatly  increases  the  effect  of  a  carboxyl  or  sulphonie 
acid  group  introduced  into  the  jp-position.  The 
following  compounds  were  prepared  :  diphmylamine- 
2:4:  Qdrisulphonamltde,  m.  p.  227°  (decomp.);  the 
potassium  salts  of  chlorobenzene-2  :  4  :  6-trisulphonie 
acid  and  l-chloro-2-nitrobenzene-4-sulphonic  acid. 


respectively,  and  the  ammonium  salt  of  chlorobenzene- 
jj-sulphinic  acid.  B.  W.  Ahdersok. 

Action  of  magnesium  on  p-  and  m-dibromo- 
benzenes.  J.  S.  Salkik d  and  P.  V*  Rogovixa 
(J.  Russ.  Phys.  Chem.  Soc.,  1927,  59,  1018—1018).— 
An  experimental  refutation  of  older  theories  that  only 
one  halogen  atom  in  an  aromatic  dibromo-compound 
reacts  with  magnesium  in  a  Grignard  synthesis. 

m •  and  p-Dibromobenzenes  were  allowed  to  react 
with  twice  the  theoretical  quantity  of  magnesium ; 
the  products  were  hydrolysed,  and  the  extent  of* 
the  reaction  was  determined  by  dissolving  the  metal 
remaining  and  measuring  the  hydrogen  evolved,  and 
also  by  titrating  the  ionisable  bromine.  In  each  case, 
about  66—75%  of  the  dihalogen  magnesium  derivative 
was  formed. 

The  main  product  was  tar,  only  about  23—31% 
of  the  theoretical  yield  of  benzene  being  obtained. 

.  ZVEQINTZOV. 

Oxidation  reactions.  II.  Oxidation  of 
toluene  with  nitric  acid  and  oxides  of  nitrogen 
in  presence  of  oxygen.  P.  Asiobxasy,  E.  Elod, 
and  C.  Trogtjs  (Aimalen,  1928,  461,  109—130; 
cf.  A,,  1927,  635) —When  toluene  is  boiled  with  nitric 
acid  (d  1*4?)  for  100  hrs.,  benzoic  and  ji-nitrobenzoic 
acids  are  the  main  products,  together  with  some 
0-nitrotoluene  and  carbon  dioxide  and  traces  of  picric 
acid.  Contrary  to  the  statement  of  Fittig  (Aimalen, 
1861, 117,  192;  120,  222),  who  probably  used  impure 
toluene,  no  liydroxybenzoic  acids  are  formed.  The 
absence  of  jp-nitrotoluene  is  due  to  the  comparatively 
ready  oxidation  of  this  substance  by  dilute  nitric  acid 
at  a  high  temperature.  On  the  other  hand, 
o-iiitro-toluene  and  -benzoic  acid  readily  react  with 
hydroxylamme  formed  during  the  heating  process,  to 
give  o-toluidinc  and  anthranilic  acid,  which  undergo 
conversion  into  diazo-eompounds  in  presence  of 
nitrous  acid.  This  would  appear,  at  any  rate,  to  be 
a  source  of,  e.o.,  nitrogen  and  phenol  and  thus  of  the 
picric  acid  actually  identified. 

Oxidation  of  toluene  with  nitric  acid  under  con¬ 
siderable  (cf.  Sachse,  G.P.  216091)  has 

also  been  investigated  in  detail.  Oxidation  proceeds 
in  definite  stages  and  the  time  interval  between  the 
beginning  of  reaction  and  the  point  when  the  toluene 
layer  sinks  to  the  bottom  and  begins  to  disappear 
with  simultaneous  evolution  of  nitric  oxide  has  been 
plotted  against  temperature.  Pressure  as  such  has 
little  effect  on  the  reaction,  but  in  so  far  as  it  leads  to 
the  attainment  of  a  higher- boiling  mixture  it  has  a 
great  effect.  Reaction  becomes  explosive  at  temper¬ 
atures  above  200°.  Increase  in  concentration  of  the 
nitric  acid  from  5  to  30%  causes  increase  in  yield  of 
total  products,  in  the  amount  of  carbon  dioxide 
formed,  and  in  the  nitrogen  content  ol  the  products. 
The  rate  of  reaction  increases  also.  30%  acid  reacting 
violently.  A  number  of  tables  are  given  showing  the 
effect  of  different  conditions  on  the  reactions  under 
investigation  (temperature,  pressure,  catalysts,  etc.). 

E.  E.  Turner. 

Arylsulphonyl  chlorides.  II.  E.  Gebauer- 
Fulnegg,  E.  Riesz,  and  S.  Ilse  (Monatsln,  1928,  49, 
41—46;  cf.  A..  1927,  139} . — The  action  of  sodium- 
iodide  on  p-toluenesulplionyl  chloride  in  acetone 
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solution  yields  sodium  p-toluenesulphinate,  di-p-tolyl- 
disulphone  (Kohler  and  MacDonald,  A.,  1899,  i,  904), 
and  di-p-tolyldisulphoxide  (Otto  and  Troger,  A.,  1891, 
718),  iodine  being  liberated.  The  mechanism  of 
formation  of  these  compounds  is  discussed.  The  action 
of  sodium  iodide  on  p-diphenylsulphonyl  chloride 
(obtained  from  the  acid,  which  is  produced  in  90% 
yield  by  sulpho nation  with  concentrated  sulphuric  acid 
at  50°  in  the  presence  of  nitrobenzene  as  a  diluent) 
similarly  yields  sodium  p -  diphenyls  u  Ip  Innate  and 
di - dipheny Idisu Iplione .  J.  W.  Baker. 

Alternating*  effect  in  carbon  chains.  XXV. 
Mechanism  of  aromatic  side-chain  substitution. 
XXVI.  Nitration  of  w-chloro-  and  <o-br omo-w- 
xylene.  0.  K.  Ingold  and  E.  Rothstetn  (J.C.S., 
1928,  1217—1221,  1278— 1280).— XXV.  The  side- 
chain  bromination  of  Ritro-p- xylene  yields  at  least 
76%  of  %-nitro-p-xylyl  bromide,  m.  p.  76°,  showing  that 
the  reaction  must  proceed  by  preliminary  attraction 
of  potential  bromine  cations  by  electrons.  The  above 
bromide  yielded  the  same  3 - n itro-p- xylyl-m - 1 r imethyl- 
ammonium  picraie,  m.  p.  138°,  as  was  obtained  through 
the  corresponding  quaternary  chloride ,  from  the  known 
3-nitro-p-xyIyl  chloride  (m.  p.  48°), 

XXVI.  In  the  nitration  of  eh  loro-  and  co-bromo- 
p-xylene  substitution  occurs  chiefly  in  the  position 
ortho  to  the  methyl  group.  These  results  are  of 
importance  in  the  development  of  the  theory  of 
anionotropy.  A  mixture,  b.  p.  120°/3  mm,,  of  2-  and 
Z-nitro-k-melhylbenzyl  ethyl  ethers  was  incidentally 
obtained  during  the  investigation. 

B.  W.  Anderson. 

[Preparation  of]  styrene.  T.  W.  Abbott  and 
J.  R.  Johnson  (Org.  Syntheses,  1928,  8,  84—86). 

Aromatic  compounds  containing  a  tert. -butyl 
group.  A.  E.  Tscihtschibabin,  S.  Elqasine,  and 
V.  A.  Lehgold  (J.  Russ.  Phys.  Cliem.  Soc.,  1928, 
60,  347 — 354). — See  this  voh,  404. 

Production  of  condensed  ring  systems  by 
catalytic  dehydrogenation.  II.  Activated  char¬ 
coal  as  reducing  agent.  N.  D,  Zelinski  and  M.  V. 
Gaverdovskaja  (Ber.,  1928,  61,  [. BJ ,  1049 — 1053  ; 
cf.  A.,  1927,  47).—' Triphenylcarbinol  is  converted  by 
platinised  charcoal  at  150 — 180°  into  the  labile  form 
of  triphenylmethane,  m.  p.  81°,  and  by  activated 
charcoal  at  300°  into  carbon  dioxide  and  the  stable 
variety  of  the  hydrocarbon,  m.  p.  92°.  Phenyldi- 
cyc/ohexylcarbinol,  m.  p.  77°,  in  contact  with  platinised 
charcoal  affords  9 -phenylfluorene,  m.  p.  145°,  whereas 
with  activated  charcoal  at  300°  it  gives  pkenyldicyclo- 
hexyhnethane ,  b.  p.  210 — 212°/20  mm.,  df  0*9890. 
Under  similar  conditions,  dipheny  line  thy  lcarb  inol 
yields  9 -methyljluorene,  m.  p.  46°,  and  diphcnylethane, 
b.  p.  268—269°,  df  0-9875,  respectively,  whilst 
dipheny le thy learbinol  affords  9 -ethylfluorene,  m.  p. 
108°,  and  dipheny Ipropane,  b.  p,  278 — 279°/759  mm. 
Dimethylbenzy learbinol  is  converted  into  isobutyl- 
benzene,  b.  p.  170°/75G  mm.,  df  0-8628,  in  presence 
of  either  catalyst.  Phenylmethylbenzylcarbmol,  b.  p. 
179° /14  mm.,  in.  p.  51°,  in  contact  with  platinised 
charcoal  gives  9 -methylphcnanthrene,  m.  p.  94°, 
whereas  with  activated  charcoal  it  suffers  reduction 
to  a p - diphenylpropan e ,  b.  p.  278°/751  mm.,  df  0*9807. 
Methylethylbenzy learbinol  appears  to  be  reduced  only 


to  $-benzylbutane,  b.  p.  113—115711  mm.,  df  0*868; 
the  formation  of  a  condensed  system  is  not  observed. 
teri.-Amyl  alcohol  is  converted  into  pentane,  b.  p, 
30 — 30-5°,  df  0-6281.  Phenol  is  converted  into 


benzene  by  repeated  passage  over  activated  charcoal 
at  300°.  In  general  reduction  of  oxj'genated  organic 
compounds  in  presence  of  activated  or  platinised 
carbon  occurs  at  notably  lower  temperatures  than  are 
required  with  other  forms  of  carbon.  H.  Wren. 

Synthesis  of  two  hydrocarbons  of  high  mol. 
wt.,  derivatives  of  fluorene  and  methane.  K. 
Dzienvonski  and  M.  Panek  (Bull.  Acad.  Polonaise, 
1927,  A,  745— 751)— The  action  of  methylal  on 
fluorene  in  presence  of  phosphorus  pentoxide  in  boiling 
chloroform  solution  yields  2  :  2f-difluoryhnethane, 
m»  p.  201—202°.  Dinitro-2  :  2' -diflno rylmetha ne,  m  p. 
256—257°,  is  obtained  by  nitration,  and  oxidation 
by  sodium  dichromate  in  acetic  acid  yields  2  ;  2 '-di- 
fiuorenone  ketone ,  in.  p.  297—298°  [triphenylhydrazoney 
m.  p.  203°  (decomp.)].  Fusion  of  the  ketone  with 
potassium  hydroxide  yields  at  200—210°  an  acid, 
G27H20O7,  in.  p.  262—265°,  and  at  260—270°  diphenyl- 
2  ;  4/~dicarboxylic  acid.  The  formation  of  the  last 
proves  the  constitution  of  the  foregoing  compounds. 
As  a  by-product  in  the  first  condensation  there  is 


formed  di(  ftuorylmetkylfluoryl)?neihaiie? 

[C6Hr-CcHa'OH2-CnH3  -CeHs]sOaj ,  m 

CH2  CHj  "  m-  P- 

247°.  This  yields  on  oxidation  di{fluorenonylmethyl~ 
'fiuorenonyl)  ketone , 

'[C|Hi^fc4H3-CHa*ClH,^^sH,]aCX)  m  p  324—326°, 


which  is  decomposed  by  fusion  with  potassium 
hydroxide  at  280e  to  give  an  acid ,  C^0O7. 

It.  K.  Callow. 

Closure  of  the  fluorene  ring  in  the  di-a- 
naphthylmethane  series.  O.  Magidson  (Trans., 
sci.  chem.-pliarm.  Inst.,  1926,  [16],  32—48 ;  Clicrti, 
Zentr.,  1928,  i,  58). — See  A.,  1925,  i,  384. 

Dissociation  of  phenanthrene  by  heat  in  the 
presence  of  hydrogen  under  pressure.  N.  A. 
Orlov  (J.  Russ.  Phys.  Cliem.  Soe.,  1927,  59,  895 — 
902).— See  A.,  1927,  1060. 


Photo  decomposition  of  triphenylmethyl.  S.  T. 
Bowden  and  W.  J.  Jones  (J.C.S.,  1928,  1149 — 
1158}. — The  region  of  the  visible  spectrum  in  which 
triphenylmethyl  shows  the  strongest  absorption, 
viz.,  the  greenish -blue  (5300 — 4000  A.),  is  the  most 
active  in  effecting  its  decomposition,  ultra-violet 
light  having  little  or  no  effect.  The  first  products 
of  the  photochemical  change  are  probably  triphenyl¬ 
methane  and  phenyldiphenylenemetliyl,  the  latter 
then  undergoing  association  to  dipheny lbisdiphenyl- 
ene- ethane.  The  behaviour  of  the  triphenylmethyl 
radical  is  shown  to  be  different  from  that  of  the  tri- 
pheny  line  thy  1  ion,  since  the  latter  (in  liquid  sulphur 
dioxide)  is  not  photo  chemically  reactive.  The  slight 
decolorisation  noticed  in  “solid  triphenylmethyl  ” 
exposed  to  sunlight  is  thought  to  be  due  to  the 
presence  of  adsorbed  solvent.  B.  W.  Anderson. 

Hydrogenation  of  tetraphenylmethane  and 
p-hydroxyteiraphenylmethane  under  pressure. 
V.  N.  Ipatiev  and  B.  N.  Dolgov  ( J.  Russ.  Rhys.  Chem. 
Soc.,  1927,  59,  1087— 1091).— See  this  voh,  163, 
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Odour  and  constitution  among  the  mustard 
oils  [thiocarbimides] .  III.  G.  M.  Dyson  (Perf. 
Ess.  Oil  Rcc.,  1928,  19,  171—174;  cf.  this  vol., 
283,  514).— The  odours  of  aromatic  thiocarbimides 
containing  both  halogen  and  methyl  substituent 
groups  together  are  described.  The  results  agree 
with  the  generalisation  previously  described.  The 
nature  of  the  odour  is  dependent  more  on  orient¬ 
ation  than  on  the  nature  of  the  substituent  group, 
and  where  chlorine  and  methyl  groups  occur  together 
in  the  same  compound  the  effect  of  the  chlorine 
is  more  strongly  marked  than  that  of  the  methyl 
group.  The  following  substituted  phenylthio- 
carbimides  and  their  odours  are  described  : 
3-chloroA-methyl-  ,  b.  p.  274°;  4-chloro- 3  -methyl- , 
m.  p.  22° ;  2-chloro-5-methyl-}  b.  p.  269° ;  5-chloro- 
2 -methyl-,  b.  p.  272° ;  2-chloroA-methyl-,  m.  p.  23° ; 
4:-ckloro -2-methyl-,  m.  p.  34°;  2-bromoA-methyl-, 
in.  p.  18°,  and  4-6 rorno -2-methyl-,  m.  p,  32°,  s ~Di- 
(2-bromoA-methyl) -  a. nd  s-di- (i-bromo-2-methyl ) -thio- 
carbamides ,  in.  p.  192°  and  178°,  are  described. 
Q-,  m-,  and  ^-Nitrophenylthiocarblmides  and  four  of 
the  nitrotolylthiocarbimides  have  been  prepared. 
With  the  exception  of  that  of  p -ni tropheny lthlo - 
carbimide,  their  odours  are  very  faint. 

E.  H.  Sharples. 

2-Methyl-5-*sopropylanilides  of  some  higher 
fatty  acids.  R.  ML  Hann  and  G.  S.  Jamieson  (J. 
Amer.  Clieni.  Soc.,  1928,  50,  1 442 — 1443 ) . — Lauryl- , 
in.  p.  82 — 83°;  myrisiyl- ,  m.  p.  88 — 89°;  pahnityl-, 
m.  p.  90—91°;  stearyl m.  p.  93—94°;  arachidyh , 
m.  p.  81 — 82°,  and  lignoceryl m.  p.  84—85°,  2 -methyl- 
5 -iso propylanilides  have  been  prepared  from  the 
appropriate  acid  chlorides  and  eymidine. 

H.  E.  F.  Notton. 

Molecular  dissymmetry  dependent  on  re¬ 
striction  of  rotation  about  a  single  linking. 
Optically  active  benzenesulphonyl-8-nitro-l- 
naphthylglycine.  W.  H.  Mills  and  K.  A.  C. 
Elliott  (J.C.S.,  1928,  1291— 1302). — Benzenesul- 
phonyl  chloride  reacts  with  8-nitro- 1  -naphthjdamine 
in  pyridine,  yielding  B-nitro- 1  -benzenesulph on amido - 
naphthalene ,  m.  p.  198—199°  {dibenz&nesulpk ona m ulo - 
derivative,  m.  p.  199°),  which  is  converted  by  ethyl 
bromoaeetate  in  presence  of  sodium  eth oxide  into 
ethyl  N -benzenesulphonyl-B-nitro- 1  -naphthylaminoacet- 
ate,  m.  p.  173°.  Hydrolysis  of  this  with  dilute  acetic 
and  sulphuric  acids  gives  N -benzenesulphonyl- B-?iitro- 1  - 
naphthyl-glycine ,  NO2*C10H6eN{SO2Rh)*CH3*CO2H  (I), 
m.  p.  214°.  If  the  rotation  of  the 

PhS02iH8CH2*C02H  grouping  is  obstructed  by  the 
nitro-group  (cf.  Mills,  Chem.  and  Ind.,  1926,  45, 
884)  it  is  probable  that  (I)  will  exist  in  two  enantio- 
morphous  modifications.  When  equivalent  quant¬ 
ities  of  (I)  and  brucine  are  mixed  in  acetone  solution 
brucine  l-henzenesulphonyl-B-nilro - 1  -naphthylamino- 
acetate  (  +  H20),  m.  p.  195—196°,  is  formed.  This 
salt  exhibits  mu  taro  tat  ion  in  chloroform  solution, 
the  average  period  of  half  change  at  15*5°  being 
5  min.  When  this  salt  is  decomposed  in  chloroform 
solution  with  dilute  sulphuric  acid,  the  resulting 
chloroform  solution  of  the  Z-acid  is  strongly  lsevo- 
rotatory,  and  the  time  of  half  change  at  14-9°  is 
17  min.  A  solution  of  the  brucine  /-acid  salt  in 


boiling  methyl  alcohol  gives,  on  cooling,  brucine 
d  -  benzenesulphonyl  -  8-  nitro  -  1  -  naphthylaminoacetate 
(+3H20),  which  is  strongly  dextrorotatory  in  chloro¬ 
form  solution,  the  rotation  falling  gradually  to  the 
final  value  of  the  brucine  l- acid  salt.  If  a  chloro¬ 
form  solution  of  (I)  is  treated  with  a  chloroform 
solution  of  brucine  the  initial  kevorotation  falls 
gradually  to  an  equilibrium  value.  Decomposition 
in  the  usual  way  indicates  the  formation  of  the  brucine 
d-acid  salt,  since  the  acid  obtained  shows  dextro¬ 
rotation. 

In  order  to  demonstrate  that  the  optical  activity 
found  was  not  due  to  the  asymmetric  tervalent 
nitrogen  atom ,  benzenesulphonylA-naphihylglycine, 
m.  p.  188—189°  {ethyl  ester,  m.  p.  89°),  was  examined. 
The  quinine  salt  of  this  acid  exhibited  no  mu  tarot - 
ation  under  the  conditions  employed. 

H.  Burton. 

Oxidation  of  aryltMolarylides,  E.  Gebauer- 
Fulnegg  and  E.  Riesz  (Monatsh.,  1928,  49,  31—10; 
cf.  A.,  1927,  1060).— 4-Chloro-2-nitro-l-chlorothiol- 
benzene  has  been  condensed  with  o-aminophenol, 
o-  and  p-phenylenediamines ,  and  a& -dime thy  1-p- 
phenylenediamine,  and  the  action  of  oxidising  agents 
on  the  resulting  chloronitrophenylthiolanilides  has 
been  investigated.  Condensation  with  o-aminophenol 
in  ether  yields  &-chlor o-2-nitropheny llhiol-o -hydroxy - 
anilide ,  m.  p.  143°,  which,  on  oxidation  with  sodium 
dichromate  and  acetic  acid,  or  with  hydrogen  per¬ 
oxide,  yields  4^-chloro-  2  -nitrophenyl-o -bmzoquinone- 
thiolimine ,  C6H3Cl(l\T02)»^N:CfiH4:0,  m.  p.  134— 
135°.  Similarly,  p-phenylenediamine  yields  bis* 4'- 
chloro-T-nitrophenylthioL^-phenylcnediamine  (I),  m.  p. 
212°.  This  is  converted  by  various  oxidising  agents 
or  by  heating  with  acetone  or  acetic  acid  into  a  red 
substance,  m.  p.  264—270°,  which  by  chlorination 
with  chlorine  in  chloroform  suspension  yields  4-chloro- 
2-nitrobenzenesulphonyl  chloride,  also  obtained  by 
the  direct  chlorination  of  (I).  o-Phenylenediamine 
yi  elds  bisAf-chloro-2'-  nitroph  enylthiol  -  o  -phenylen  ed  i  - 
amine,  m.  p.  181°,  together  with  2  :  3-diamino- 
phenazine  hydrochloride.  The  former,  by  oxidation, 
yields  a  red  substance,  m.  p.  172°,  as- Dimethyl' -p- 
phenylenediamine  condenses  to  yield  p  -dimethyl- 
amino  Af  -chloro-2 '  - nitrophenylthiolanilide,  m .  p .  152°, 
which  by  oxidation  with  concentrated  nitric  acid 
yields  4'  -  chloro  -  2f  -  nitrophenyl-p-benzoquino  nethiol. 
iminedimethylimmonium  nitrate , 

CBH3Cl(N02)sS8NICGH4IMIile29N03,  m.  p.  102°,  from 
which  the  free  base,  ru.  p.  186°,  is  obtained  by  the 
action  of  alcoholic  ammonia.  The  base  is  also 
obtained  when  hydrogen  peroxide  replaces  nitric  acid 
as  the  oxidising  agent,  the  corresponding  chromate 
being  obtained  when  chromic  acid  is  used. 

J.  W.  Baker. 

Preparation  and  constitution  of  thiocarb- 
amides  of  fluorene.  L.  Guglialmelli,  A.  Novelet, 
C.  Ruiz,  and  C.  Anastasi  (Anal.  Asoc.  Qmm,  Argen¬ 
tina,  1927,  45,  337—362;  cf.  this  vol.,  629). — 
Fluorene  derivatives  are  considered  to  show  pro¬ 
perties  characteristic  of  2  :  2'-disubstituted  diphenyl 
derivatives,  and  may  possess  a  configuration  anal¬ 
ogous  to  that  proposed  by  Kaufler  for  diphenyl. 
The  behaviour  of  2  :  7 -diamino fluorene  as  an  o- di¬ 
amine  in  thiocarbamide  formation  and  the  difficulty 
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of  thiocarbamide  formation  by  2  -  am  ino  -derivatives 
(loc.  cii.)  owing  to  steric  hindrance  may  be  explained 
on  this  basis. 

By  reaction  with  thiocarbonyl  chloride  in  boiling 
toluene  2  :  7 -diaminofluorene,  m.  p.  162°,  yielded 
2  :  7 ‘fluorylen ethiocarbamide ,  in.  p.  above  300 for 
which  an  alternative  bi molecular  formula  is  possible, 
accompanied  by  ( ?)  7  :  l'-diaminodi-2  :  2 * -fiu&rylthio- 
carbamide ,  which  yielded  an  azo-dye  on  diazotisation 
and  treatment  with  P-naphthoL  Similarly  1  :  2-di- 
aminofluorene  (2  :  3 - diaminofluorene ,  cf.  Eckert  and 
Langecker,  this  voL,  521)  yielded  1  :  2(or  2  :  3)- 
jluorylenetliiocarbamide ,  insoluble,  m.  p.  above  300° ; 
l(or  3)-nitro-2-aminofluorene  yielded  1  :  l'(or  3  :  3')- 
dinitro-2  :  2 * -fluorylthiomrbamide,  m.  p.  above  330°, 
also  prepared  by  reaction  with  carbon  disulphide  in 
presence  of  pyridine  and  iodine;  2~nitro-7 -amino- 
fluorene  yielded  2  :  2f -diniirodi-1  :  7 ' -jluorylthiocarb - 
amide ,  m.  p.  above  330° .  R.  K.  Carlow. 

Action  of  cuprous  hydride  on  diazonium  salts. 
Combined  Sandmeyer-Gattermann  reaction.  P. 
Neogi  and  A.  K.  Mitra  (J.C.S.,  1928,  1332 — 1333). — 
Treatment  of  diazo-solutions  at  0°  with  moist  cuprous 
hydride  and  halogen  acid  yields  halogenobenzenes 
as  the  main  products,  together  with  small  quantities 
of  the  corresponding  hydrocarbons.  Crystalline 
cuprous  halide  is  formed  during  the  reaction.  From 
diazonium  sulphates,  the  main  products  are  phenols, 
but  small  amounts  of  hydrocarbons  are  formed  also. 

H.  Burton. 

Mechanism  of  the  rearrangement  of  diazo« 
aminobenzene  into  amino  azobenzene.  II  and 
III.  N.  Yokojima  (J.  Soc.  Chem.  Ind.  Japan,  1928, 
31,  100—108,  109— 116).— II.  Rearrangement  of  di- 
azoaminobenzene  into  aminoazobenzene  in  the 
absence  of  aniline  could  not  be  effected  by  heating 
alone,  by  heating  with  paraffin  wax,  by  heating  the 
hydrochloride  in  either  an  open  or  a  sealed  tube, 
or  by  mixing  diazoami nobenzene  and  hydrochloric 
acid  in  alcoholic  solution.  By  the  addition  of  aniline 
and  hydrochloric  acid  in  alcoholic  solution,  part  of  the 
(liazoamino benzene  changed  into  aminoazobenzene, 
the  yield  increasing  with  the  amount  of  aniline  added. 

III.  The  mechanism  of  rearrangement  of  diazo* 
aminobenzene  into  aminoazobenzene  is  explained  as 
follows.  In  the  aniline  solution,  hydrochloric  acid 
combines  with  diazoaminobenzene,  forming  a  yellow 
salt,  KPhINsNHPh,HCL  The  hydrogen  chloride 
intensifies  the  basic  property  of  the  amino-group 
and  accelerates  the  separation  of  the  diazo- group 
from  it.  Aminoazobenzene  is  formed  by  the  direct 
attack  of  the  separated  diazo -compound  on  the 
p -position  of  the  aniline  nucleus.  S.  Oka. 

Spectrochemical  studies  of  kydroxyazo-com- 
pounds.  VI.  T.  Uemura  and  S.  Tabei  (Bull. 
Chem,  Soc.  Japan,  1928,  3,  105—167 ;  cf.  A.,  1927, 
1124),— The  absorption  curves  of  azobenzene  and  its 
p-amino-  and  p-acetamido- derivatives  show  that  the 
auxochromic  effect  of  the  amino-group  is  diminished 
by  acetylation.  The  two  absorption  bands  of  m-aeet- 
amido-o-hydeoxyazobenzene  are  due  to  the  hydroxyl 
group  alone.  A.  McGookin. 

[Free]  acyl  radicals.  J.  Lorenzo  (Anal.  Ms. 
Quinn,  1928,  26,  98— 117).— An  account  of  work 


already  abstracted  on  the  decomposition  of  acetyl-, 
phenylacety!  and  diphenylacety!  -  azotriphenyl  - 
methane  (Wi eland  and  others,  A.,  1927,  237).  The 
m.  p.  137—138°  is  recorded  for  acetyltriphenyl- 
methane.  R.  K.  Callow. 

Manufacture  of  halogen-suJbsti tuted  tertiary 
aromatic  amines.  I.  G.  Farrenind.  A.-G.— See 
B.,  1928,  441. 

New  quaternary  ammonium  compounds  from 
halogen-substituted  tertiary  aromatic  amines. 

I,  G.  Farrenind,  A.-G.— See  R.,  192S,  361. 

Manufacture  of  2  :  5  :  6-trichloro-m-toluidine- 
4-sulplionic  acid,  I.  G.  Farrenind.  A.-G.— See 

B. ,  1928,  446. 

Azo-dyes  soluble  in  n on-aqueous  solvents. 

C.  E.  May  and  EL  Hunt.— See  B.,  1928,  398. 

Action  of  nitric  acid  on  phenol  in  dilute  aqueous 
solution.  I.  Mechanism  of  nitration  of  phenol, 

II.  A.  Y.  Kartaschov  (J.  Russ.  Phys.  Chem.  Soc,, 
1927,  59,  819—832,  833—845).—!,  *Thc  action  of 
dilute  nitric  acid  on  phenol  was  investigated  under 
different  conditions  to  discover  the  factors  which 
determine  respectively  the  oxidation  and  nitration 
effects.  Nitric  acid  of  d  <1-060  (9%  HN03)  does 
not  give  any  dinitrophenols,  so  acids  of  d  1-045,  1-030, 
1*020, 1*015,  and  1*010  (he.,  8*13%,  5*5%,  3*7%,  2*8%, 
and  1*9%  HN03)  were  used.  Acid  of  d  1*010,  even  in 
large  excess  and  on  boiling,  had  no  effect.  With  more 
concentrated  acids,  on  boiling,  violent  oxidation  took 
place,  with  formation  of  tar  and  separation  of  carbon. 
Increased  acid  concentration  lowered  the  initial 
reaction  temperature,  with  a  consequent  diminution 
of  the  oxidation  and  an  increase  in  the  nitration 
reactions.  Excess  of  nitric  acid  has  a  much  more 
marked  effect  on  the  lowering  of  the  initial  reaction 
temperature  than  its  concentration.  Easily  oxidised 
impurities  in  the  phenol,  such  as  pyroeateehol,  benz- 
aldehyde,  formaldehyde,  and  laavulose,  have  a  similar 
effect,  and,  further,  strongly  catalyse  the  oxidation 
reaction  at  the  expense  of  the  nitration. 

II.  A  mechanism  for  the  action  of  dilute  nitric  acid 
on  phenol  is  suggested  and  tested.  The  initial 
reaction  is  oxidation,  reducing  the  nitric  acid  to 
nitrous  acid,  which  forms  nitroso phenol,  which,  in 
turn,  is  oxidised  to  nitrophenol.  By  testing  various 
reaction  mixtures  of  phenol  and  nitric  acid  with 
Liebermann’s  reagent,  blue  and  green  colorations  are 
obtained,  indicating  various  quantities  of  nitroso- 
pkenoL  Addition  of  free  nitrous  acid  or  nitroso  - 
phenol  catalyses  the  reaction,  Nitrosophenol  itself 
is  easily  oxidised  by  nitric  acid  in  the  cold  to  nifcro- 
phenol,  which,  itself,  is  incapable  of  oxidation,  any 
further  reaction  being  one  of  nitration. 

M.  ZVEGINTZOV. 

Halogenated  o-amsidines.  M.  Kgbcn  and  R. 
Kramer  (Monatsh.,  1928,  49,  146— 159).— Rr emul¬ 
ation  of  4-chloro-o-anisidino  (Reverdin  and  Eckhard, 
A.,  1900,  i,  28)  with  bromine  in  acetic  acid  solution 
yields  4-c7doro-3  :  S-dibromo-o-anisidine,  m.  p.  113°, 
from  which  by  removal  of  the  amino -group  by 
diazotisation  and  subsequent  demethylation  arc 
obtained,  successively,  4-ehloro~3  :  5-dibromoanisole 
(Kohn  and  Domotor,  A.,  1927,  51)  and  4-ckloro- 


7 50 


BRITISH  CHEMICAL  ABSTRACTS,— A, 


3  :  5-dibromoplienol  (benzoate,  m,  p,  132°),  Hence 
no  wandering  of  the  p -chlorine  atom  into  the  ortho- 
position  occurs  as  in  the  case  of  the  corresponding 
bromo-compound  (Kohn  and  Karlin,  A.,  .1927,  1182), 
4-Chloro~3  :  5-dibromo-2  :  6-dinitroanisole  (obtained 
by  nitration  of  4-ehloro-3  :  5-dibromoanisole  with  a 
mixture  of  sulphuric  and  fuming  nitric  acids)  when 
heated  with  pyridine  is  converted  into  the  2v  -methyl- 
pyridinium  salt  of  4-ehIoro-3  :  o-dibromo-2  :  8-di- 
nitrophenol.  4-Chloro-2  :  6-dinitroanisole  is  similarly 
demetlivlated  to  the  corresponding  phenol.  Nitration 
of  the  acetyl  derivative  of  4-ehloro-3  ;  o-dibromo -o- 
anisidine  yields  the  G-mlro-eompound,  decomp.  215s, 
which  by  hydrolysis  yields  4-cMoro~3  : 5-dibromo- 
6~nilro-o*anisidine,  m.  p.  82°,  Dem ethylation  of 
2  : 4-dichloro-6-nitroanisole  (Hugounenq,  A.,  1890, 
240)  with  hydrobromic  acid  yields  2  :  ±-dichloro-6- 
nitrophenol ,  m.  p.  124°,  whilst*  by  reduction  with  tin 
and  hydrochloric  acid  is  obtained  the  oily  2  :  4-di- 
chloro-o-anisidine  {acetyl  derivative,  m.  p.  72°).  This 
acetyl  derivative  is  nitrated  by  a  mixture  of  con¬ 
centrated  sulphuric  acid  and  fuming  nitric  acid  to 
2  :  4 -dickhroS  :  5-dinitro-o-acetanisidide,  m.  p.  219°, 
which  is  hydrolysed  to  2  :  4 -dichloro-3  :  5-dinitro- o- 
anisidine,  m.  p.  135°.  Bromination  of  2  :  4-dichloro- 
o-anisidino  with  bromine  in  acetic  acid  yields  a 
stance,  m.  p.  169  ’,  from  which  by  heating  with  water 
2  :  4 •dicMoro-3  :  Q-dibromo-o-antsidme,  m*  p.  83°,  is 
obtained.  J.  W.  Baker. 

Br omophenols .  XXXI.  3:4:  5-Triekloro- 
phenol.  M.  Kohn  and  B,  Kramer  (Monatsh,, 
1928,  49,  161 — 168). — When  chloro-o-anisidine  is 
treated  in  acetic  acid  solution  with  4  mols.  of  dry 
chlorine  diluted  with  carbon  dioxide,  a  reddish-black, 
tarry  product  is  obtained.  This  contains  3:4:5- 
t  r  ich  lo  roa  n  is  id  in  e ,  for  when  it  is  treated  with  alcohol 
and  sulphuric  acid,  followed  by  sodium  nitrite,  the 
mixture  yields  on  steam  distillation  and  fractionation 
of  the  ethereal  extract  of  the  distillate  3:4:  54ri- 
chloroanisole,  m.  p.  83°,  b,  p*  250 — 281%  identified 
by  hydrolysis  by  hydrobromic  and  acetic  acids  to 
3:4:  5-trichlorophcnol,  m.  p.  91°,  b.  p.  271—277°/ 
748  mm.  (benzoyl  derivative,  m.  p.  120° ;  ef.  Holle- 
man,  A.,  1921,  i,  102),  This  when  treated  with 
bromine  yields  3:4:  o-trichloro- 2  :  0 -dihromophenol, 
m.  p.  180°,  cl  2*554;  the  crystallographic  constants, 
a  :  b  :  c= 2*0625  :  1  :  343962,  p=^96°  13'  20",  closely 
resemble  those  of  m-chlorotetrabromo-  and  3  :  5-di- 
chlorotribromo-phenol  [K.  Hlawatsch],  The  tri- 
chlorodibromophenol  is  oxidised  by  nitric  acid  to 
2  :  6-dichlorO’Z  :  o-dibramobenzoquinone,  stable  at  240°. 

3:4:  5-Triehloroanisole  is  nitrated  by  nitric  and 
sulphuric  acids  to  3  :  4  :  b-irichloro- 2  :  6 -dinitroanisolc , 
m,  p.  95-— 90°.  E.  W.  Wignall, 

Br omophen  ols .  XXXIII.  Chloro-  and  bromo- 
pyrogallol  ethers.  M.  Kohn  and  (Frl.)  E.  Gure- 
witsch  (Monatsh.,  1928,  49.  173 — 186).— 4-Bromo- 
pvrogallol  trimethvl  ether  (cf  .Kohn  and  Orun,  A.t  1926, 
284)  is  now  obtained  by  the  action  of  phosphorus  penta- 
bromide.  4  :  6-Dibromo-5-nitropyrogallol  trimethyl 
ether,  m .  p.  114°  {cf.  Kohn  and  Grim,  loc.  cil.)}  is 
also  obtained  by  the  action  of  bromine  on  5-nitro- 
pyrogallol  trimethyl  ether  (Will,  A..,  1888,  457). 
By  the  action  of  phosphorus  pentachloride,  pyrogallol 


trimethyl  ether  yields  the  4-chIoro-derivative,  b.  p. 
252 — 256°/748*5  ram.  (cf.  Grabe  and  Suter,  A.,  1905, 
i,  703) ;  this  is  nitrated  in  acetic  acid  by  fuming 
nitric  acid  to  4 *chloro-5  :  6-dinitropyrogallol  trimethyl 
ether ,  m.  p.  118—118°.  The  last  is  also  prepared, 
m.  p.  118— 119° ,  from  the  4-cMoro-5-mlro-derivative, 
m.  p.  77—78°,  obtained  by  passing  chlorine  into  the 
molten  5-nitro-derivative,  which  is  further  chlorinated, 
in  presence  of  iron,  to  4  :  G-dichloro - 5 mi tropyroga llol 
trimethyl  ether ,  m.  p.  103—104°.  The  4-chloro-deriv- 
ative  is  converted  by  bromine  into  4 -chloro-o  :  6-eft- 
bromopyrogaUol  trimethyl  ether }  m.  p.  57—58°. 

Pyrogallol  dimethyl  ether  is  chlorinated  by  sul¬ 
phury]  chloride  to  4 -chloropyrogailol  1  :  3 -dimethyl 
ether,  b.  p.  270 — 275° /754  mm.,  175°/18  mm. ;  this 
is  identified  by  metliyktion  and  by  nitration  of  the 
resultant  trimethyl  ether.  This  shows  that  the 

directive  effect  'of  the  free  hydroxyl  group  (cf. 
Peratoner  and  Genco,  A.,  1895,  i,  342)  is  counteracted 
by  the  stronger  influence  of  the  methoxyl  groups. 
Chlorination  in  carbon  tetrachloride  solution  by 
rather  more  than  3  mols.  of  chlorine,  diluted  with 
carbon  dioxide,  yields  inchloropyrogallol  1  : 3-di¬ 
methyl  ether ,  in.  p.  121—122°  {benzoyl  derivative, 
m,  p.  102°) ;  4  :  5-dibromopyrogallol  1  :  3-dimethyl 
ether  (Kohn  and  Grim,  loc,  cit.)  is  similarly  converted 
into  4  -  chloro  -5:8-  dibromojiyrogallol  1:3-  dimethyl 
ether  {benzoyl  derivative,  m.  p.  119—120°).  If  only 

2  mols.  of  chlorine  are  employed,  4  :  B^dichloropyro- 
gallol  1  :  3-dimethyl  ether,  m,  p.  103—104°  {benzoyl 
derivative,  m.  p.  122 — 123°),  can  be  obtained;  the 
product  is  brominated  to  the  6 - b rowo  -  deri  vati v e , 
m.  p.  07—118°. 

Tribromopyrogallol  dimethyl  ether  (Kohn  and 
Griin)  is  oxidised  by  chromic  acid  to  2  :  6-dibromo- 

3  :  5-dimethoxybenzoquinone  (cf.  Will,  loc,  tit,) ;  the 

tr ich  loro-compound  gives  similarly  the  2  :  6-tlichloro- 
analogue  (cf.  Grabe  and  Hess,  A.,  1905,  i,  698).  The 
yields  are  poor.  E.  W.  Wignall. 

Condensation  of  chloral  with  substituted 
phenols,  F.  D.  Chattaway  and  F.  Calvet  (J.C.S., 
1928,  1088— 1094),— A  republication  of  work  already 
abstracted  (this  voL,  632).  The  following  is  new  : 
anhydro-5-amino-2-ppp-trichloro-a-hydroxyethoxy  - 1  - 
^pp-tricliloro-a-hydroxy ethylbenzene  (6-amino-2  :  4- 
bistric liloromethyl- 1  :  3-benzdioxin)  on  bromination 
in  acetic  acid  yielded  the  4-5romo-compound  (7 -bromo- 
dioxin  derivative),  m.  p.  171—173°  {acetyl  derivative, 
m,  p.  231—232*5°).  R.  K.  Callow. 

Nitration  of  aromatic  thiocyanates  and  seleno- 
cyanates.  F.  Challenger  and  A,  T.  Peters 
(J.C.S.,  1928,  1364— 1375).— Nitration  of  o-tolyl 
thiocyanate  at  3—8°  with  nitric  and  sulphuric  acids 
yields  mainly  5-nitro-o4olyl  thiocyanate,  m.  p.  117*5— 
118*5°,  together  with  4z-nitro-o4olyl  thiocyanate ,  m.  p. 
70—71°,  both  of  which  have  been  prepared  by  the 
action  of  cuprous  and  potassium  thiocyanate  on  the 
requisite  nitrotoluenediazonium  sulphate.  Nitration 
of  phenyl  selenocyanate ,  b.  p.  134°/10  mm.,  with  nitric 
acid  (d  1  *5)  gives  chiefly  p-nitrophenyi  selenocyanate, 
m.  p.  141°  (cf.  Bauer,  A.,  1913,  i,  263),  together  with 
a  small  amount  of  the  o-nitro-derivative,  m.  p.  143°. 
When  p-tolyl  selenocyanate  is  treated  with  nitric  and 
sulphuric  acids,  2-ni tro-p-ioluenesdeninic  acid  (I), 
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m.  p.  351°,  and  di-2-niiro-p4olyl  diselenide  (II),  m.  p. 
69°,  arc  obtained,  but  nitric  acid  (d  1*5)  at  —10° 
gives  2-nitro-  (III),  m.  p.  69 — 70°,  and  Z-nitro-p- 
iolyl  selenocyanaie ,  m,  p.  150°.  Reduction  of  (I)  with 
zinc  and  hydrochloric  acid  furnishes  (II),  also  obtained 
by  the  action  of  potassium  hydroxide  on  (III). 
Similarly,  p-chlorophenyl  selenocyanate  yields  either 
a  mixture  of  di-p-ehlorophenyl  diselenide  andp-cliloro- 
benzeneseleninic  acid  (IV),  or  a  mixture  of  4 -chloro- 
2 -niirophenyl  selenocyanaie ,  m.  p.  127°,  and  (IV). 
p-Bromoplienyl  selenocyanate  gives  p-bromobenzene- 
seleninic  acid.  p-Diihiocyanobenzme,  m.  p.  106°, 
prepared  by  the  Sandmeyer  reaction  from  p-amino- 
phenyl  thiocyanate,  is  nitrated  to  a  niirod i thi oc yano- 
benzene ,  m.  p.  143—144°,  which  is  obtained  together 
with  4 -bromo-,  m.  p.  83°,  and  4-cMoro-  3  - n itrophenyl 
thiocyanate,  m.  p.  63°,  by  the  action  of  cuprous  and 
potassium  thiocyanates  on  diazotised  4-bromo-  and 
chloro  -  3  -  nitro aniline.  Treatment  of  j>4hiocyano- 
s elenocyanobenzene,  m.  p.  109 — 110°,  with  nitric  and 
sulphuric  acids  affords  p 4hiocyanobenzeneseleninicadd, 
m.  p.  154°.  p  -  Thiocyanoacetanilide  on  nitration 
furnishes  2-nitro  A4hiocyanoacetanilide3  m.  p.  138— 
139°,  together  with  2-niiroA4hi ocyan oanilin e .  m.  p. 
113°.  When  treated  with  alcoholic  alkali,  this  last, 
substance  gives  di-3-nitro-4-aminophenyl  disulphide 
( ?),  in.  p.  169°.  2-Nit  roA4hiocya?iophenyl  seleno¬ 
cyanate  has  m.  p.  147°. 

Belenocyanates  containing  an  o -nitro -gi’oup  give 
strong  purple  colorations  with  alcoholic  potassium 
hydroxide  (cf.  Bauer,  loc.  cit.).  H.  Burton. 

Varying  valency  of  platinum  with  respect  to 
mereaptanic  radicals.  VII.  (Sir)  P.  C.  Ray, 
K.  C.  Bose-Ray,  and  S.  Ray -Chaudhury  (J.  Indian 
Chem.  Soc.,  1928,  5,  139— 147).— Benzyl  sulphide 
and  platinic  chloride  react  in  alcohol  solution,  forming 
the  compound  PtCh,2 (CH2Ph )2S  (I),  in.  p.  159°, 
together  with  the  substance  PtCl3,2(CH2Pli)2S  (II), 
in.  p.  183°  (decomp.).  If  an  excess  of  platinic 
chloride  is  used,  a  complex.  Pt2Cl 5l4(CH2Pli )2S,  m.  p. 
158°,  is  first  obtained  which  is  separable  into  (I)  and 
(II)  by  crystallisation  from  alcohol.  The  action  of 
several  bases  on  (II)  lias  been  examined.  Ammonia, 
benzyl  a  mine,  and  e  thy  lenedi  amine  give  tetrammine- 
platinous  dichloride,  tetrahenzylammineplatinous  di- 
chloridc,  and  the  compound  PtCl2,2C2H4(NH2)2, 
respectively  (cf.  this  voh,  44).  Aniline  yields 
PtCl2,2NH2Ph,  whilst  dimethylaniline  gives  (I). 
Piperidine  affords  the  substances 
PtClg^CgHjjN^CHgPhJgS,  m.  p.  172°,  and 
PtCl233CcH15N,  whilst  pyridine  gives  the  compounds 
Pt02,4C5H5N  (III)  and  Pt2Cl7,4C5H5N  (loo  cit.). 
The  action  of  pyridine  on  (I)  is  to  form  (III)  together 
with  the  compound  PtCl2,2C5H5N  (IV).  The  effect 
of  heat  on  (III)  is  to  furnish  (IV).  It  is  concluded 
that  (II)  is  best  represented  by  the  formula 
[2(CH2Ph)2S,PtCyCh  H.  Burton. 

Detection  of  p-naplitlioL  K.  Reber  (Schweiz. 
Apoth.-Ztg.,  1927,  65,  589 ;  Cliem.  Zentr.,  1928.  i, 
384). — 1  C.c.  of  a  mixture  of  25%  hydrochloric  acid 
(1  part)  and  25%  nitric  acid  (3  parts)  is  heated  at 
55—60°  with  5  c.c,  of  aqueous  p-naphthol ;  a  carmine- 
red  coloration,  extractable  with  amyl  alcohol,  soon 
appears.  1  Part  in  6000  parts  can  be  detected.  The 


red  coloration  produced  when  aqueous  p-naplithol 

(5  c.c.),  0*03%  aqueous  sodium  nitrite  (2  c.c.),  and 

dilute  sulphuric  acid  (1  drop)  are  warmed  together 

is  not  extractable  with  amvl  alcohol. 

& 

A.  A.  Eldridge, 

Action  of  chlorosulphonic  acid  on  phenols.  V. 
[Naphthols.]  J.  Pollak,  E.  Gebauer-Fulnegg  , 
and  E.  Blumenstock-Halward  (Monatsh.,  1928, 
49,  1 87 — 202)  .—[With  E.  Petertil.]  Chlorosul- 
phonic  acid  acts  on  a-naphthol  at  the  ordinary 
temperature  (cf.  B.P.  186,515;  B.,  1922,  933),  and 
from  the  reaction  mixture  crystalline  a-naphthol- 
2-sulphonic  acid  separates.  With  excess  of  chloro¬ 
sulphonic  acid,  crystals  of  a-naphthol- 2  :  4-di sul¬ 
phonyl  chloride ,  m.  p.  149°,  separate  (disulphon- 
anilide ,  m.  p.  228°).  By  the  prolonged  action  of 
chlorosulphonic  acid,  a  new  a-naphthol- [2  ;  4  :  7(  ?)]- 
trisulpiionyl  chloride ,  in,  p.  172°,  [+0*5C6Hr>,  160°],  is 
obtained  (cf.  Claus  and  Mielcke,  A.,  1886,  716);  this 
on  alkaline  hydrolysis  loses  one  and.  on  acid  hydro¬ 
lysis  two  chlorosulphonyl  groups,  yielding  probably 
a-naplithol -7  -sulphonic  acid.  The  corresponding 
a-naphth oltrisulph onan Hide  has  m.  p.  240°  (decomp.). 

a-Naplifchol  with  chi orosul phonic  acid  yields  at 
100°  a-naphthol~4-sulphonie  acid;  at  160°,  a  black 
product,  or,  with  excess  of  the  reagent,  a  resinous 
product  from  which  a  yellow  irichloronaphthalene- 
sulphonyl  chloride ,  m.  p.  214°,  is  isolated. 

[With  K.  Winter.]  The  action  of  chlorosulphonic 
acid  on  P-naplithol  at  the  ordinary  temperature  does 
not  yield  a  monosulphonyl  chloride,  but  only  p-napli- 
tliol-1 -sulphonic  acid;  on  keeping,  a  mixture  of 
disulphonyl  chlorides  (see  below)  is  obtained.  With 
1  mol.  of  chlorosulphonic  acid  in  tetrach  loro  ethane 
at  130",  p-naplithol  yields  p-iiaphthol-6-sulplionic 
acid.  Excess  of  chlorosulphonic  acid  yields  a  mixture 
of  two  p - naph ih oldisulph o nyl  chlorides ,  m.  p.  111°  (I) 
and  177°  (II),  respectively  (see  following  abstract). 
These  are  almost  insoluble  in  water ;  on  treatment 
with  phosphorus  pentaeliloride  in  a  sealed  tube  only 
oetaeliloronaphthalenc  is  obtained.  With  aniline  the 
corresponding  disulphonanilides,  m.  p.,  from  (I)  191°, 
from  (II)  231",  are  obtained. 

When  p-naphthol  is  heated  with  excess  of  chloro* 
sulphonic  acid  at  130 — 140°,  a  product  is  obtained 
from  a  carbon  disulphide  solution  of  which  p -naphthol- 
3:6:  84risulphonyi  chloride ,  m.  p.  196°,  crystallises. 
The  formulation  is  based  on  the  preparation  of  the 
substance  by  the  action  of  chlorosulphonic  acid  on 
p-naphthol-3  :  6-disulplionic  acid,  or  -3:6:  8-tri- 
sulphonic  acid ;  the  above-mentioned  disulphonyl 
chlorides  also  yield  the  trisulpiionyl  chloride.  The 
last  gives  the  -3:6:  8 - 1 risu Iph o n a ni tide,  m.  p,  140 — 
145°,  which  can  also  be  prepared,  rn.  p.  152— 
155°,  from  0-carbeihoxy-$-naphihol-3  :  6  :  &4risulplionyl 
chloride . 

p -Naph t hoi  with  great  excess  of  chlorosulphonic 
acid  at  150—160°  yields  a  resinous  product  from 
which  a  substance,  m.  p.  120—122'"',  contaiping 
chlorine  but  not  sulphur  ( ?  a  dichloronaphthalene), 
and  a  product,  in,  p.  135—140°,  containing  sulphur, 
probably  a  naphtliaquinone  derivative,  were  isolated, 

E.  W.  Wig nall. 

Constitution  of  the  p-naphtholdisulphonyl 
chlorides.  J.  Pollak  and  E.  Blumenstock- 
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Halward  [with  A.  Schlesinger,  V.  Weinmayr, 
and  K.  Winter]  (Monatsh.,  1928,  49,  202—212).— 
The  two  p-naphtholdisulphonyl  chlorides,  m.  p.  Ill0 
(I)  and  177°  (II)  (see  preceding  abstract)  are  investig¬ 
ated.  The  former  is  obtained  by  the  action  of 
ehlorosulphonic  acid  on  p-naphthol-6-sulphonic  acid, 
and  also  from  the  1-acid  in  the  cold;  it  is  therefore 
Q-naphthol-I  :  8 -disulphonyl  chloride .  It  was  thought 
that  (II)  might  be  obtainable  from  p-naphtkol-8- 
sulphonic  acid  ;  the  latter,  however,  yields  the  6:8- 
disulphonyl  chloride  (III),  m.  p.  161 — 162°,  from  which 
the  6  :  8 -disulphonanilide,  m.  p.  195°,  is  obtained. 
The  constitution  of  the  latter  is  established  by  pre¬ 
paring,  from  (3-naphthol-6  :  S-disulphonic  acid,  the 
potassium  salt  of  the  O-carbeth^xy- derivative,  and 
thence,  by  the  action  of  phosphorus  pentachloride, 
0  -  carbethoxy  -  p  -  napkthol-Q  :  8 -disulphonyl  chloride, 
m.  p.  131° ;  this  yielded  the  corresponding  6  :  S-di- 
sulphoiumilidc,  in.  p.  178°,  and,  by  hydrolysis,  the 
same  disulphonanilide  (m.  p.  196°)  as  obtained  from 

(iri). 

Similarly,  from  jS-naphthol-3  :  6-disulphonic  acid, 
the  Q -carbethoxy- (3 -naphthoic  :  Q-disulphonyl  chloride , 
m.  p.  125°,  and  the  corresponding  disulphonanilide , 
in.  p.,  crude,  153 — 163°,  have  been  prepared,  and, 
from  the  latter,  fi-naphthol-3  :  6 -disulphonanilide,  m.  p. 
202°.  This  is  not  identical  with  the  anilide  prepared 
from  (II),  as  might  be  expected  from  the  conversion 
of  (II)  into  P-naphthol-3  :  6  :  S-trisulphonyl  chloride  : 
it  is,  however,  noteworthy  that  the  latter  is  also 
obtained  from  (I),  a  process  involving  migration  of 
the  chlorosulphonyl  group  from  the  1 -position.  It 
is  therefore  suggested  that  (II)  may  be  $-naphthol- 
1  :  8 -disulphonyl  chloride .  This  formula,  is  excluded 
by  the  rule  of  Armstrong  and  Wynne  (Proc.  C.S., 
1890,  130),  to  which  there  are,  however,  exceptions 
(cf.  Dressel  and  Kotke,  A.,  1894,  i,  378). 

The  “  p-naphthol- 1  -sulphonyl  chloride  ”  described 
by  Anschutz  and  Maxim  (A,,  1918,  i,  426),  prepared 
by  way  of  the  acetyl  derivative,  does  not  form  a 
sulphonylide.  It  was  therefore  thought  that  the 
substance  described  might  actually  have  the  chloro- 
sulphonyl  group  in  a  different  position.  Accordingly, 
the  acetyl  derivatives  of  p-naphthol-6-  and  -8-sulpk- 
onic  acids  were  prepared  and  converted  by  phos¬ 
phorus  pentachloride  in  chloroform  into  0 -acetyl- 
$-na,phthol- 6-  and  -8-sulphonyl  chlorides ,  m.  p.  103° 
and  129°,  respectively.  Since  these  differ  in  m,  p. 
from  the  compound  described  by  Anschutz,  and 
since  in  their  case  it  is  impossible  to  hydrolyse  the 
acetyl  group  without  affecting  the  chlorosulphonyl 
group,  there  is  no  reason  to  question  the  Anschutz 
formula.  It  is  suggested,  however,  that  the  con¬ 
ditions  for  the  formation  of  a  sulphonylide  cause  a 
migration  of  the  chlorosulphonyl  group  before  con¬ 
densation  can  occur. 

O-A cetyl- fi-nxiphthoUS-sulphonanilide,  m.  p.  95°,  is 
hydrolysed  to  (3-naphthol- 6-sulphonanilide,  m.  p.  161° 
(cf.fcG.R  278,091).  Since  the  m.  p.  did  not  agree 
with  that  given  by  Zineke  and  Derescr  (A.,  1918, 
i,  220),  viz.,  100—105°,  the  substance  was  prepared 
by  their  method ;  it  was  found  to  contain  2  mols.  of 
water,  and  after  heating,  or  recrystallisation  from 
benzene,  to  melt  at  160—181° ;  but  since  recrystallis¬ 
ation  of  the  anhydrous  substance  from  an  aqueous 


solvent  failed  to  yield  the  low-melting  variety,  the 
latter  must  be  regarded  as  a  labile  form. 

O  -A  cetyl  -  fi-naphthol-  8-sulphonanilide  yields  $-naph- 
thol-S-sulphonariilide ,  m.  p.  195°,  also  obtained  by  the 
hydrolysis  of  the  anilide  derived  from  O -carbethoxy- 
fj - naphthol- 8-sulphonyl  chloride,  m.  p.  118°. 

E.  W.  WlGNALL. 

Dehydrogenation  of  sitosterol.  L.  Schmid  and 
M.  Zentner  (Monatsh.,  1928,  49,  92— 97).— A  hydro¬ 
carbon,  m.  p.  245 — 247-5°,  lias  been  isolated  from  the 
mother-liquor  of  the  product,  m.p.  325°,  obtained  by 
the  dehydrogenation  of  sitosterol  with  palladised 
charcoal  (A.,  1927,  661).  A  mixed-m.  p.  determin¬ 
ation  with  the  hydrocarbon  chrysene,  m.p.  246-248°, 
obtained  in  a  similar  manner  from  cholesterol  (Diels 
and  Gadke,  ibid.,  241)  gives  no  conclusive  evidence, 
but  on  complete  nitration  it  yields  a  ietranitro- deriv¬ 
ative,  decomp.  200°,  which,  although  it  contains  the 
correct  percentage  of  nitrogen,  is  not  identical  with 
tetranitrochrysene,  m.  p.  above  300°.  Crystallo¬ 
graphic  investigation  (by  Marchet)  of  the  hydro¬ 
carbon  and  of  chrysene  confirms  the  non -identity  of 
the  two  substances.  J.  W.  Baker. 

Plant  sterols.  L.  Scidhb  and  G.  Bilowitski 
{Monatsh.,  1928,  49,  98 — 106). — Phytosterols  isolated 
from  various  sources  have  been  separated  into  stigma- 
sterol  and  sitosterol  by  the  action  of  bromine  on  their 
acetates.  Thus  the  phytosterol,  m.  p.  132°,  isolated 
from  Radix  bar  dance  is  acetylated  with  acetic  an¬ 
hydride,  and  addition  of  bromine  in  ether  and  acetic 
acid  solution  to  the  acetyl  derivative  precipitates 
the  sparingly  soluble  tetrabr omostigm asterol  acetate 
identical  with  the  corresponding  derivative  prepared 
from  stigmasterol  isolated  from  the  calabar  bean. 
The  filtrate,  after  reduction  with  sodium  amalgam, 
debromination  by  heating  with  zinc  dust,  and  repeti¬ 
tion  of  the  process  to  remove  all  the  stigmasterol, 
yields  the  sitosteryl  acetate  (benzoate,  m.  p.  144°) 
identical  with  a  genuine  specimen  and  yielding 
identical  derivatives.  By  similar  methods  the  sterols 
isolated  from  Ficus  carica  and  Vlmis  campestris  are 
separated  into  stigmasterol  and  sitosterol.  From 
the  latter  plant  was  also  isolated  a  substance,  in.  p. 
240°,  which  was  not  investigated.  J.  W.  Baker. 

Transformation  of  benzoylmethylcarbinolinto 
acetylphenylcarbinol  by  sulphuric  acid  and  under 
the  conditions  of  alcoholic  fermentation.  (Mlle.) 
E.  M.  Kotchergene  (Bulk  Soc.  chim.,  1928,  [iv],  43, 
573 — 575) . — Benzoylmefchylcarbinol  (obtained  in  81% 
yield  by  the  action  of  alcoholic  potassium  acetate  on 
phenyl  a-bromoethyl  ketone,  b.  p.  134— 135°/ 18  min., 
1*454)  when  heated  with  alcoholic  sulphuric  acid 
at  120—125°  for  8  hrs.  is  converted  into  acetylphenyl- 
carbinol ;  the  same  transformation  takes  place  when 
the  ketone  is  added  to  an  aqueous  solution  of  raffinose 
fermenting  with  brewer's  yeast,  some  s-phenylmethyl- 
ethyiene  glycol  being  also  produced  in  the  latter  case. 
Accordingly  the  acetylphenylcarbinol  obtained  by 
Neuberg  (A.,  1921,  i,  480)  is  regarded  as  a  transform¬ 
ation  product  of  the  primarily  formed  benzoylmethyl- 
carbinol.  R .  Brightman  . 

Syntheses  with  diazome  thane.  III.  o-Nitro- 
phenylethylene  oxide  and  the  compounds  derived 
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therefrom.  F.  Arkdt,  B.  Eistert,  and  W.  Partake 
(Ber,,  1928,  61,  [B],  1107 — 1118). — The  nitroso-com- 
pound  obtained  by  the  action  of  formic  acid  on 
“  nitraldin  ”  (A.,  1927,  360)  yields  small  amounts  of 
AMiydroxyisatin,  m.  p.  201°  (decomp,),  under  the 
influence  of  alkali  hydroxide.  It  is  identified  as 
o -nitrosobenzoylcarb inol,  since  it  is  smoothly  reduced 
by  hydrazine  carbonate  to  o-amin obenzoylcarbinol, 
m.  p.  98°  (N-acetyl  derivative,  im  p.  141°;  diacetyl 
compound;  dibenzoyl  derivative,  m.  p.  167—168°; 
phenylhydmzone,  m*  p.  198°),  which  can  be  diazotised 
and  is  readily  transformed  by  warm  alkali  hydroxide 
into  indoxyL  Since  nitraldin  itself  does  not  give 
reactions  characteristic  of  the  hydroxyl  or  carbonyl 
groups  it  must  have  the  constitution 


.0 


.NO— 0 

N02*C6H4‘CH<Y  or  CMA  >0  j  ;  the  lat- 

N)H— CHg 

tor  structure  involves  an  apparent,  constitutive 
co-operation  of  the  nitro-group  nhieli,  however,  is 
illusory,  since  other  aldehydes  are  converted  by  diazo- 
m ethane  into  ethylene  oxides  instead  of  the  expected 
meth}d  ketones.  “  Nitraldin  ”  is  therefore  regarded 
as  o-nitrophenyUihyUne  oxide .  It  is  unaffected  by 
phenylcarbimide  at  130—140°,  whilst  profound  de¬ 
composition  ensues  at  higher  temperatures.  Reduc¬ 
tion  with  tin  and  glacial  acetic  acid  gives  antkranil  in 
small  amount.  Traces  of  indole  are  obtained  by  the 
action  of  hydrazine  hydrate  in  boiling  alcoholic  solu¬ 
tion,  The  action  of  hydrogen  chloride  on  o- nitro- 
phenylethylene  oxide  in  pyridine  affords  o -nitrophenyU 
ethylene  chlorohydrin ,  NOo,CaH1,CH(OH)*CH2Cl,  m.  p. 
60—61°,  b.  p.  170°/ 17  mm,  (decomp.),  re- converted 
by  sodium  hydroxide  into  the  parent  substance  and 
transformed  by  benzoyl  chloride  and  alkali  hydroxide 
into  the  benzoyl  derivative,  m.  p.  87 — -88°.  The  corre¬ 
sponding  acetyl  compound,  b.  p,  180 — -188°/15  mm,, 
in.  p.  09— J 70°,  is  obtained  by  addition  of  o-nitro- 
phenylethylene  oxide  to  a  solution  of  acetyl  chloride 
in  pyridine.  to-Chloro-o-nitroacetophenone,  rn,  p. 
66—67°,  is  obtained  by  oxidising  o-nitrophenylethyl- 
ene  chlorohydrin  with  potassium  dichromate  and 
sulphuric  acid,  o -Aminoph enyleihylene  chlorohydrin, 
m.  p.  86—87°,  prepared  by  reduction  of  the  nitro¬ 
compound  by  stannous  chloride  and  concentrated 
hydrochloric  acid,  appears  to  be  converted  by  suc¬ 
cessive  treatment  with  cold  dilute  acid  and  sodium 
hydroxide  into  a  polymeric  o-aminophenylethylene 
oxide,  whereas  if  the  treatment  is  followed  by  steam 
distillation  it  gives  indole  and,  probably,  polymerised 
indoles.  o-Nitrophenylethylene  oxide  is  converted 
by  acetic  anhydride  containing  anhydrous  ferric 
chloride  into  o-mtroso-&~acetozyacetopJi en on e ,  m.  p. 
104°. 


o -Nitrophenylacetone,  m.  p.  26—27°  [semicarbazone, 
m.  p.  213—214°  (decomp.)],  and  o-nitroacetophenone 
are  identified  among  the  by-products  of  the  action 
of  diazometliane  on  o-nitrobenzaldehyde .  The  former 
compound  is  prepared  by  the  action  of  diazomethane 
on  o-nitrophenylacetaldehyde  in  ether  or  by  that  of 
boiling  dilute  sulphuric  acid  on  ethyl  oc-o-niirophenyl- 
acetoaceiate,  m,  p.  76—77°.  o  -  Nitropkenylacetyl- 
acetone ,  m.  p.  62—63°,  is  converted  by  hydrazine 
hydrate  into  5 -o-niiroph enyl - 3-methylpyra zole ,  m.  p. 
120—121°.  '  v  H.  Week. 


Glycol  from  a-methyl-n-butaldehyde  and 
benzaldehyde.  A.  Frank®  and  R.  Stern 
(Monatsh.,  1928,  49.  21—26). — ce-Methyl-n -butalde- 
hyde  condenses  with  benzaldehyde  (2  mols.)  in  the 
presence  of  alcoholic  potassium  hydroxide,  and  the 
resulting  aldol  is  reduced  by  the  excess  of  benzalde¬ 
hyde  to  yield  y -phenyl- ^-methyl- $-eihylpropane-<xy- 
diol,  b.  p.  188— 190°/17  mm.  (diacetaie,  b.  p.  189— 
19P/20  mm.).  In  two  cases  the  cyclic  benzylidene 

ether ,  'CHPh-aMeEt*UHs  b  214-215°/13  mm., 

m.  p.  80—81°,  was  also  obtained.  The  same  com¬ 
pound  is  synthesised  by  the  action  of  benzaldehyde 
on  the  glycol  in  the  presence  of  concentrated  hydro- 
chloric  acid.  By  oxidation  the  glycol  is  converted 
into  phenyl  sec.-butyl  ketone,  and  when  it  is  distilled 
in  steam  with  14%  sulphuric  acid  it  yields 
to <*-methykthylstijrene,  b.  p.  205—206°  (dibromide, 
m.  p.  57°),  together  with  the  methylene  ether,  b.  p. 
150°  13  mm.,  which  is  formed  in  accordance  with  the 
scheme :  CHPh(OH)-CMeEt-CHvOH  (I)  — > 

CHPh(OH)-CHMeEt+CH,0 ;  (if  +CH,0  — •> 

9HPh-CMeEt'9H2+H„0  Reik  A  189g  j  245). 
o— CH2  —  O  ‘  .... 

The  same  ether  is  synthesised  by  the  action  of  a  40% 
formaldehyde  solution  on  the  glycol  in  the  pre¬ 
sence  of  an  equal  quantity  of  hydrochloric  acid, 
1*19.  **  *  J.  W.  Baker. 


Reaction  between  magnesium  compounds 
and  ethylene  oxides.  I.  I.  Ribas  (Anal.  Iris. 
Quinn,  1928,  26,  122—132). — a-J/ ethoxy propylene  py- 
oxide,  b.  p.  1107751  mm.,  is  prepared  by  treatment 
of  oc-chloro-y-methoxy isopropyl  alcohol  (Fourneau 
and  Ribas,  k.,  1927,"  131)  with  sodium  hydroxide 
solution.  With  magnesium  phenyl  bromide  the  oxide 
yielded  ^bromo-y-mdJioxyimpropyl  alcohol,  b,  p.  90°/ 
15  nun.,  and  25%  of  the  theoretical  yield  of  y-meihozy- 
a-phemylmopropyi  alcohol ,  b.  p>  135 — 140°/15  mm. 
(phenylur  ethane,  :m>  p.  56°;  aUophanaie,  m.  p.  150— 
151°).  The  same  compound  was  obtained  by  the 
action  of  magnesium  phenyl  bromide  (2  mols.)  on 
«  -  chloro  -y -me  thoxy  isopropyl  alcohol,  and  the  con¬ 
stitution  assigned  to  it  was  proved  by  its  formation 
by  the  condensation  of  ct-phenylpropylene  (By-oxide 
with  methyl  alcohol  in  the  presence  of  sulphuric  acid 
(ef.  Fourneau  and  Ribas,  loc.  cii.). 

R.  K.  Callow. 

Constitution  of  tNocampholic  acid.  J.  vof 
Braun  and  A.  Heymons  (Ber.f  1928,  61,  [B],  1080— 
1 092) . — tseCampholic  acid  is  isolated  with  some 
difficulty  from,  the  eampholic  acid  obtained  with  it 
by  fusion  of  camphor  with  potassium  hydroxide  as 
the  ethylamide,  m.  p,  41—42°.  Campholethylamide, 
b.  p.  160°/20  mm.,  m.  p.  88°,  is  converted  by  an  excess 
of  phosphorus  pentachloride  into  the  corresponding 
imido-chloridc,  from  which  the  original  material  is 
smoothly  regenerated.  tsoCainpholethylamide  under 
similar  conditions  yields  dichloroisocampholethylamide . 
Ci2H2iGNCl23  m.  p,  73— IT,  b.  p.  125—127°/  0*2  mm. 
(intermediate  imidochloride,  C^B^qNCL,  b.  p.  145— 
150°/16  mm.).  Hydrolysis  of  the  etliylaunde  affords 
the  unsaturated  monochloro-acuf,  C10Hj5O2C1,  b.  p. 
1257’05  nun .  fsoCampholic  acid  behaves  therefore 
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as  a  compound  containing  two  hydrogen  atoms 
attached  to  the  a-carbon  atom  and  hence  has  the 

constitution  H.  Wren. 


ci/cloPentylalkylacetic  acids  and  $-cyct openly  1- 
ethyla Ikylacetie  acids,  and  their  action  towards 
jB,  lepra?,  XI.  G.  R.  Yoke  and  R.  Adams  (J. 
Amer.  Chem.  Soc,3  1928,  50,  1503 — 1508 ;  cf,  follow¬ 
ing  abstract), — As  in  the  series  previously  examined, 
the  toxicity  of  these  acids  towards  B .  leprm  reaches  a 
maximum  with  the  members  containing  16 — IS  carbon 
atoms.  It  is  shown  that  with  c y  cZoalky  1- alkylacetic 
acids  of  equal  mol.  wt.  or  having  equally  long  side- 
chains,  there  is  no  marked  diflerence  in  bactericidal 
power  between  cycZohexyl,  eyeiopentyl,  and  cyclo  - 
pentenyl  derivatives.  The  foil  owing  were  su  ccessively 
prepared  from  cyclopentyl  bromide  by  standard 
methods  :  p-cycl opcniyhthijl  alcohol ,  b.  p.  96*5—97°/ 
24  n\m.?  mg  1*4577,  df  0*9180,  alter  purification 
through  p -cycl ope niyleth yl  bromide,  b.  p.  75 — 77°/ 19 
mm.,  rif  1*4863,  df  1*2860,  and  acetate;  B-cyclopentyl- 
butyl  alcohol ,  b.  p.  88— 92°/2  mm.,  nf  1*4613,  df 
0*9033;  $-cyclq pentylbutyl  bromide ,  b.  p.  110 — Ill0/ 
17  mm.,  vf,  1*4820,  df  1*1872,  from  which  S-cyclo- 
penlylmhronUrile ,  h.  p.  124— 126*5°/ 17  mm., 
1*4542,  if  0*8887,  and  S-cyclo peniylvaleric  acid,  b.  p. 
124 — 128°/2  mm.,  mf  1*4594,  df  0*9752,  are  obtained; 
ethyl  8- cycle pentylbutylmalonate,  b.  p.  154 — 160°/2*2 
mm.,  nf}  1*4493,  df  0*9934;  8-cyclo pentylbuiylmalonic 
acid ,  m.  p.  121—124° ;  and  s-eyelo peniylhexoic  acid, 
b.  p.  133 — 13S°/1*8  mm.,  m.  p.  33—33*5°,  nft  1*4549, 
df  0*9518.  The  following  ethyl  cyclo pentyl-alkyl - 
mahnales  (b.  p.,  rifu  and  df  being  given  in  this  order) 
were  obtained  in  50—60%  of  the  theoretical  yields 
from  ethyl  cyctopenfeyl malonate :  -n-lwplyl-,  143— 
146°/1  mm.,  14548;  0*9749 ;  -n-octyl-,  160 —  16o°/l 
mm.,  1*4553,  0*9659 ;  -n-nonyl-*  152 — 155°/0*6  mm., 
1*4507,  0*9617;  -n -decyl,  169—17171  mm.,  1*4571, 
0*9560 ;  -n-undecyl-,  186 — 189°/1  mm.,  1*4580,  0*0522 ; 
the  following  ethyl  fhcyclo pentylethyLallcyl-malonaies 
from  ethyl  p-oyclo pentylethylmalomle,  b.  p.  125°/2  mm., 
nf  1*4478,  df  1*0082  :  -ethyl-,  126 — 129°/1*9  mm., 
1*4511, 0*9924 ;  -n -propyl-,  134— 135°  1*7  min.,  1*4510. 
0*9873';  -n-butyl-,  136—14071*8  mm,  14523,  0*9783; 
-n-amyl-,  148— 150°/M  mm.,  1*4526, 0*9688 ;  -n-hexyl- 
157 — 16271  mm.,  1*4531,  0*9624 ;  -n -heptyl-,  172— 
17472  mm,  14541,  0*9563,  and  -n-ociyl,  182— 1S40/ 
1*2  mm.,  1*4548,  0*9524.  From  these  are  prepared 
the  following  alkyl  derivatives  of  (3-cyclo tpentykthyl- 
malonic  acid ,  m.  p.  126*5°:  ethyl,  m.  p.  141 — 143°; 
n-propyl,  m.  p.  137—138° ;  n-butyl ,  m.  p.  139—140*5° ; 
n -amyl,  m.  p.  124—127°,  and  11  -hexyl,  m.  p.  129*5— 
130° ;  the  following  cvclo pentyl-alkyl-aceiic  acids  : 
-n-hepiyl-,  155—160714  mm.,  1*4594,  0*9312; 

-n-octyl-,  166 — 169°/2  mm.,  1*4609,  0*9279;  -n-nonyl-, 
b.  p.  177—178*571*4  mm.,  111.  p.  37—37*5°;  -n-decyl-, 
b,  p.  189 — 190*5  /1*7  mm.,  m.  p.  34*5—36°;  -11-un- 
<lecyl-,  b.  p.  193— 197°/ 1*8  mm.,  m.  p.  43*5—45*5°; 
and  the  following  alkyl  derivatives  of  ^-cycloyieniyl- 
■eihylac-eiic  acid ,  b.  p.  115 — 418724  mm.,  nf}  1*4575, 
df  0*9849  :  ethyl,  122—124*571  *3  mm.,  1*4590, 0*9602 ; 
n-propyl,  130—13271*9  111m..  1*4595,  0*9533  ;  n-buiyl , 
136— 13771  mm,,  1  4608,  0*9435 ;  n -amyl,  150—154°/ 
1*9  mm.,  1*4610,  0*9360;  n-hexyl,  157 — '161°  1*9  mm., 


14616,  0*9303;  n-heptyl,  167 — 169°/2  mm.,  14021, 
0*9252,  and  n-octyl,  173— 176°/1*5  mm.,  1*4629, 
0*9210.  H.  E.  F.  Notton. 

ci/cloHexyl-  and  cyetohexylmethyl-alkylaeetic 
acids  and  their  action  towards  B *  leprm.  X. 
R.  Adams,  W.  M.  Stanley,  and  H.  A.  Stearns  (J. 
Amer.  Chem.  Soe.,  1928,  50.  1475 — 1481). — ' These 
leave  been  prepared  by  methods  previously  described. 
As  in  other  series,  the  acids  containing  16—18  carbon 
atoms  show  a  maximum  toxicity  towards  B.  leprm. 
Comparison  with  the  isomeric  cydohexylalkyhalkyh 
acetic  acids  previously  obtained  (A.,  1926,  1136, 
1137 ;  this  vol.,  62)  indicates  that  the  bactericidal 
power  is  almost  independent  of  the  position  of  the 
carboxyl  group  in  the  hydrocarbon  chain.  The  h.  p,, 
nmy  and  df,  respectively,  are  recorded  for  the  follow¬ 
ing  :  (a)  ethyl  oyclahexyl-alkyl-mdloiiates :  -n-amyl-, 
121— 12572  mm.,  1*4553,  0*9850;  -n-hexyl-,  126— 
13072  mm,,  1*4559,  0*9755;  -11  -hepiyl-,  135—13972 
mm.,  1*4562,  0*9685 ;  -n-ociyl-,  144 — -148°/2  mm., 
1*4564,  0*9638;  -n-nonyl-,  149— 154°/2  mm.,  1*4567, 
0*9574;  -11  -decyl-,  157— 16I°/2  mm.,  1*4570,  0*9540; 
-n-undecyl-,  170 — 175°/2  mm.,  1*4574,  0*9532,  and 
-n -dodecyl-,  185 — 189 °/2  mm.,  1*4589, 0*9466 ;  (b)  cyclo- 
hexyl-alkyl-acetic  acids  :  -n -amyl-,  136 — 139°/3  mm., 
1*4640,  0*9544 ;  -11  -hexyl-,  145 — 149 7 3  mm.,  1*4641, 
0*9449;  -n-hepiyl-,  148—15272  mm./  1*4641,  0*9350; 
-n-octyh,  158 — 16172  mm.,  1*4642,  0*9298;  -n-nonyl-, 
167—17173  mm.,  1*4645,  0*9245:  -n-decyh,  165— 
16972  mm.,  1*4649,  0*9224;  -n-undecyl-,  173—177°/ 

2  mm.,  14650,  0*9166 ;  -n-dodecyl-,  187 — 191  °/2  mm,, 
1*4653,  0*9129 ;  (c)  cyclo hexylmethyl-alkyl-aceUc  adds  : 
-ethyl-,  131 — 132°/2  mm.,  1*4623,  0*9814;  -11  -propyl- 
141 — 14374*5  mm.,  14628,  0*9720;  -n-butyl- ,  133— 
13673  mm.,  1*4020,  0*9504;  -n -amyl-,  139—14272 
mm.,  14630,  0*9516 ;  -ndmxyl-,  174 — 17 5° /3  mm., 
14627,  0*9448 ;  - n-Uplyl 202—20473  min,,  14632, 
0*9393,  and  -n -octyl-,"  186—19074’  mm.,  14040, 
0*9331.  The  b.  p.,  nf,  and  df  of  the  following  ethyl 
cyclohexylmethyl-allcyl-nialonates  are  :  -ethyl-,  143— 
14574*5  111m. 5  14542,  1*0104;  -11  -propyl-,  154 — 1557 

3  mm.,  14529,  1*0062;  - n-buiyl 157 — 159°/4*5  mm., 
1*4548,  0*9910;  -11  -amyl-,  159—16074  mm 1*4558, 
0*9853 ;  -n-hexyl-,  1 60—16372*5  mm.,  1*4544,  0*9721 ; 
-n-hepiyl-,  183 — 1 85°/o  mm.,  14560,  0*9679;  -n-ociyl- , 
178—18173  mm.,  14570,  0*9612,  The  m.  p.  of  the 
following  cyclohexylmeihyl-alkyl-malonic  acids  are : 
-ethyl-,  127*5 — 130°;  -n-propyl- ,  145 — 147°;  -n-buiyl-, 
132—134°,  and  -n-amyl-,  132—135°. 

.  E.  F.  Notton. 

(3-Oxidation.  I.  Conjugation  of  benzoic  and 
phenylacetic  acids  formed  as  end-products  from 
the  oxidation  of  phenyl-substituted  fatty  acids. 
A.  J.  Quick  (J.  Biol.  Chem.,  1928,  77,  581 — 593). — 
Previous  workers  on  the  subject  of  p« oxidation  have 
confined  themselves  to  determining  hippuric  and 
phenaceturic  acids  in  the  urine  as  indications  of  the 
benzoic  and  phenylacetic  acids  excreted.  Quanti¬ 
tative  results  cannot  he  so  obtained,  since,  in  the  dog, 
about  70%  of  the  benzoic  and  30%  of  the  phenyl  - 
acetic  acid  excreted  is  in  conjugation  with  glycuronic 
acid.  By  determining  the  sum  of  the  hippuric  and 
benzoylglyeuronic  adds,  or  of  the  phenaceturic  and 
phenylacetylglvcuronic  acids  excreted,  it  is  shown 


that  cinnamic  and  phenylpropionic  acids  give  rise 
exclusively  to  benzoic  acid,  whilst  phcnylisocrotonic 
and  phenylbutyric  acids  give  exclusively  phenyl- 
acetic  acid,  so  that,  in  these  cases  at  least,  oxidation 
must  occur  entirely  in  the  fi -position. 

C.  R,  Hajringtok. 

Oxidation  of  nitrophenylcy  anoacetates .  II, 
A.  Fairbottrne  and  H.  R.  Fawson  (J.C.S.,  1928, 
1077 — 1080). — The  compounds  described  previously 
{A.,  1927,  244)  as  ethyl  chloro-  and  bromo-2  :  4-di- 
ni  tr  op  henylcv  anoacetates  are  now  shown  to  be  ethyl 
2  :  4z~dinitrophe?iyIchlorocyanoacelaie  (I),  and  ethyl  2:4- 
dinitrophenylbromocyanoacetaie  (II)  since  the  action 
of  warm  0-5 A7- sodium  hydroxide  solution  is  to  yield 
a  product  which,  when  subsequently  oxidised  with 
chromic  anhydride  in  acetic  acid  and  treated  with 
phenylhy dr azine ,  gives  ethyl  2  :  4  -  dini tr obenz oy  1  - 
formate  phenyl hydrazone,  m.  p.  170°.  The  action 
of  chromic  anhydride  in  acetic  acid  or  of  concentrated 
sulphuric  acid  at  80°  on  (I)  and  (II)  is  to  form  ethyl 
2  :  4 -dinitroplmiylchloro-,  m.  p.  121°,  and  ethyl  2  :  4 -dU 
nitrophenylbromo-malonamates,  m.  p.  157°,  and  not 
intermediate  hy dr oxycya noacetates  (cf.  loc.  cit.), 
whilst  concentrated  sulphuric  acid  at  120 — 130° 
furnishes  2  :  4-4 initroph enylch loro-,  ill.  p.  134°,  and 
2  :  4 -dinilroph enylbromo -acetamides,  m.  p.  160°,  re¬ 
spectively.  When  the  silver  derivative  of  ethyl 
2  ;  4 -di  nitrophenylcy  a  no  acetate  is  boiled  either  alone, 
or  with  iodine  or  (I)  in  presence  of  alcohol,  there  is 
produced  in  each  case  ethyl  x$-bis~2  :  4 - d ini t roph enyl - 
ccj l-dicyanosuccinate,  m.  p.  156“'.  Ethyl  2:4:  64rA 
nitrophenylchlorocyanoacetaie ,  m.  p.  118°,  is  formed  by 
the  action  of  chlorine  on  the  corresponding  eyano- 
acetate  in  sodium  hydroxide  solution. 

Oxidation  of  ethyl  p -ni  trophenylcyanoacetate  with 
hydrogen  peroxide  or  20%  nitric  acid  affords  ethyl 
aB-di-p-nitrophenyl-a(Fdicyanosuccmate  (cf.  loc.  cit.), 
whilst  concentrated  nitric  acid  oxidises  ethyl  2 : 4-di- 
nitrophenylcyanoacetatc  to  ethyl  2  :  4-dinitrobenzoyl- 
formate.  H.  Burton. 

Condensation  of  a-cyanocinnamic  acid  and 
potassium  cyanide.  M.  Henze  (J.  pr.  Cliem., 
1928,  [ii],  119,  157— 172).— To  elucidate  the  course 
of  the  reaction  between  chloroacetie  acid,  potassium 
cyanide,  and  benz aldehyde  (Henze,  A.,  1926,  i,  961 ; 
cf.  Lap  worth,  J.C.S.,  1922, 121,  1699),  the  interaction 
of  «-cyaiiG cinnamic  acid,  which  is  regarded  as  an 
intermediate  product  in  the  above  reaction,  and 
potassium  cyanide  in  the  presence  of  1  mol.  of  sodium 
hydroxide  has  been  studied.  It  is  assumed  that  (I) 
is  first  formed  and  this  adds  on  a-cyano cinnamic  acid 

CHPh  (ON ) 8  OH  ( ON )  *  C0oH 
CHPh(CN)*CK(CN)'C0oH  1  f 

(D  “  (no  HiOh:c(CN)*go2h 

(Michael  reaction)  with  the  production  of  (II) ;  carbon 
dioxide  is  then  eliminated  from  either  the  carbon 
atoms  marked  *  or  t  with  the  formation  of  the 
compound  Co0H17O2N3  (previously  assumed  to  be 
C4oHi502N3)  existing  in  two  forms  and  now  shown 
to  be  oLy§4ricyano-$h-diphenylvaleric  acid.  Elimin¬ 
ation  of  carbon  dioxide  from  each  of  these  acids  by 
heating  at  170°  or  preferably  with  zinc  acetate  and 
acetic  acid  led  to  a  mixture  of  the  two  ccyBdricyano - 


$B’diphenyl-n-butanes ,  m.  p.  228°  and  183°,  respect¬ 
ively.  Hydrolysis  of  the  mixture  of  nitriles  with 
aqueous  baryta  gave  y-carboxy-$$-diphenyladipic  acid, 
m.  p.  220°  (decomp.)  (methyl  ester,  m.  p.  61°),  and  a 
small  quantity  of  an  isomeride ,  in.  p.  195—196° 
(decomp.).  Heating  the  acid  in.  p.  220°  at  220— 
230°  led  to  S-Jceto-2  :  o - diphenylcyclopenta?i e-l- carb¬ 
oxylic  acid ,  m.  p.  158°  (oxime,  in.  p.  183°;  methyl 
ester,  m.  p.  99°),  which  gave  2  :  b -diphenylcy c\o - 
pentane - 1  - carboxyli c  acid ,  m.  p.  119—120°,  on  reduc¬ 
tion  with  amalgamated  zinc  and  hydrochloric  acid. 
The  constitution  of  the  latter  was  established  by 
oxidation  with  alkaline  permanganate,  when  y -benzoyl - 
p -phenylbutyric  acid,  m.  p.  152°,  was  obtained.  A 
compound,  Ci9H15N3,  the  exact  constitution  of  which 
was  not  elucidated,  was  separated  from  the  initial 
condensation  product  between  a-cyanoeintiamic  acid 
and  potassium  cyanide.  I.  Vogel. 

Asymmetric  hydrolysis  of  esters  by  enzymes. 
I.  R.  Willstatter,  R.  Kuhn,  and  E.  Bamakk 
(Ber.,  1928,  61,  [B],  880—895 ;  cf.  Bona  and  Ammon, 
A.,  1927,  377). — Partial  hydrolysis  of  ethyl  r-mandel- 
ate  by  liver  esterase  leads  to  a  mixture  of  (+)- 
rnandelic  acid  and  ethyl  (  —  )-mandelate.  The  im¬ 
mediate  hypothesis  that  the  (+) -ester  is  more  rapidly 
hydrolysed  than  the  ( — ) -ester  by  the  asymmetric 
enzyme  is  directly  contradicted  by  experiments  with 
the  individual  esters.  The  ratio  of  the  rates  with 
which  the  (+)-  and  (  — ) -ester  in  the  racemic  mixture 
are  hydrolysed  is  considered  to  depend  on  (1)  the 
ratio  of  the  affinities  of  the  esterase  to  the  (  +  )-  and 
(~~)-esters  and  (2)  the  relative  rates  of  decomposition 
of  the  compounds  of  the  enzyme  with  the  respective 
esters.  Separate  measurements  of  these  factors 
show  that,  whereas  the  (—) -ester  by  itself  is  moro 
rapidly  hydrolysed  than  the  (fi-)-ester,  the  latter 
substance  is  favoured  during  hydrolysis  of  the  mixed 
esters,  since  its  affinity  towards  esterase  is  32  times 
that  of  its  antipode,  whereas  the  ratio  of  rates  of 
hydrolysis  is  only  L6  :  1  in  favour  of  the  compound 
of  esterase  and  (  —  ) -ester.  Within  the  limits  of  the 
experiments  (pLl  6-0 — 8-0)  the  optical  activation  of 
ethyl  r-mandelatc  is  independent  of  the  hydrogen-ion 
concentration  and  of  the  quantity  of  enzjane  used 
(1:3);  the  optical  activity  of  the  rnandelic  acid 
depends  only  on  the  extent  to  which  hydrolysis  has 
proceeded.  From  the  linear  relationship  of  the 
reaction  it  is  to  be  expected  that  [«]D  for  rnandelic 
acid  would  remain  constant  for  a  considerable  period 
in  the  early  stages  of  the  change  and  sink  only  when 
the  greater  part  of  the  (-f)-ester  has  been  hydrolysed. 
An  immediate  rise  in  the  [a]D  graph  is  not  immediately 
explicable.  The  highest  recorded  value  is  [a]D  +70°, 
corresponding  with  the  hydrolysis  of  2*6  mols.  of 
(V)- ester  per  mol.  of  ( — ) -ester  in  the  initial  stages. 

H.  Wren. 

Condensation  of  formaldehyde  with  ary  tides  of 
2  :  3-hydroxynaphthoic  acid.  K.  Brass  and  P. 
Sommer  (Ber.,  1928,  61,  [B],  993— 1002).— Stabilis¬ 
ation  of  44  Naphthol  AS  ”  baths  by  formaldehyde  is 
shown  to  be  due  to  the  production  of  methylencdi- 
naphthols.  2  -  Hy  droxynaph  thalene  -  3 - carboxy  1  ic  acid 
is  converted  by  f or m a klehy de  in  alkaline  solution 
into  methylenebis  -  2  -  hydroxynaph thalene  -  3  -  carboxylic 
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acid,  decomp,  above  280°  {diacetyl  derivative,  un¬ 
changed  below  295 — 300°).  The  constitution  of  the 
acid  is  established  by  reductive  fission  to  2 -hydroxy - 
l-methylnaphthalene-3-carboxylic  acid,  m.  p.  231° 
[acetyl  derivative,  m.  p.  184—184*5°  (of.  Fries  and 
Hiibner,  A.,  1906,  i,  190)].  Methylenebis-2 -hydroxy- 
naphthalene-  3' -carboxylic  acid  is  also  produced  when 
condensation  is  effected  in  glacial  acetic  acid,  but  the 
product  is  not  completely  identical  with  that  formed 
in  an  alkaline  medium.  2  -Hydroxynaphthalene  -  3- 
carboxyanilide,  formaldehyde,  and  sodium  hydroxide 
afford  m  ethyleneb  is- 2  -  hydroxy  ?iaphtkahne-3  -  car  boxy  - 
anilide,  m,  p.  263*5° ;  the  anilide  is  obtained  in  small 
yield  when  condensation  occurs  in  glacial  acetic  acid 
in  the  presence  of  concentrated  sulphuric  acid,  but  is 
then  accompanied  by  a  preponderating  amount  of  a 
product,  C35H20O4N2j  in.  p.  about  284°  after  softening 
and  darkening  at  240°,  which  is  insoluble  in  alkali 
hydroxide  and  cannot  be  acetylated.  The  mono •  and 
di-sodium  derivatives  of  the  anilide  are  described. 
Coupling  with  benzenediazonium  chloride  is  accom¬ 
panied  by  loss  of  the  methylene  group  and  formation 
of  benzeneazo  -  2  -  hydroxynaphthalene  -  3  -  car  boxy  - 
anilide  identical  with  that  derived  from  <£  Naphthol 
AS.55  M  ethylenebis  -  2  -  acctoxyncvphthalene  -  3  -  carboxy  - 
anilide ,  m.  p.  252°,  and  2 -aceioxy  naphthalene-3- car  boxy - 
anilide,  m.  p.  160°,  are  described.  Condensation  of 
the  necessary  naphthalide  with  formaldehyde  in 
alkaline  solution  affords  methylanebis-2-hydroxynaphth - 
ahnecarboxy-u-naphthalide ,  m.  p.  268—269°,  and  the 
corresponding  -$-naphthalide,  m.  p.  287 — 288°. 

H.  When. 

Lichen  substances.  V.  Synthesis  of  orsel- 
linic  acid.  A.  So nn  (Ber,,  1928,  61,  [J3],  926 — 
927). — Ethyl  methylhydrorcsorcylatc,  prepared  by 
the  condensation  of  ethyl  crotonate  with  ethyl  aceto- 
acetate  in  the  presence  of  sodium  ethoxide,  is  con¬ 
verted  by  bromine  in  glacial  acetic  acid  into  ethyl 
dibromo-orsellinate,  m.  p.  143—144°,  which  is  trans¬ 
formed  by  hydrogen  in  the  presence  of  palladium  and 
calcium  carbonate  into  ethyl  orsellinate,  in.  p.  132° ; 
hydrolysis  of  the  ester  by  cold  sodium  hydroxide 
affords  orsellinie  acid  identical  with  the  natural 
product.  H.  Wren. 

Gallo deoxy cholic  acid.  S.  Yonemura  (J,  Bio- 
ehem.  Japan,  1927,  8,  79— 84).— Gallo  deoxy  cholic 
acid  (from  chicken  bile)  is  identical  with  chenodeoxy- 
cholic  acid  (goose)  and  anthropodeoxycholic  acid 
(man).  The  acid  has  [a]JJ  —33*04°  in  alcohol;  oxid¬ 
ation  yields  gallodeoxybiliobanic  acid,  [a]]?  -“45*83° 
in  alcohol,  whilst  reduction  affords  gallocholanie  acid 
[a]]?  —39*26°  in  alcohol.  Chemical  Abstracts. 

5-Bromo-2  :  4-dime  thoxyb  enz  oyla  cry  lie  acid 
and  its  esters.  G.  P.  Bice  (J.  Amer.  Chem.  Soc., 
1928,  50,  1481—1491), — Bromination  of  methyl 
5-bromo-2  : 4-dimethoxybenzoylaerylate  (this  vol., 
290)  in  chloroform  affords  a  mixture  (I),  m.  p.  127°, 
of  the  racemic  forms,  m.  p.  150*5°  (70 — 80%  of  crude 
product),  and,  m.  p.  149 — 150°,  of  methyl  a(3-5 -tri- 
bromo- 2  :  4 -dimeilioxybenzoylpropionate.  These  are 
converted  by  methyl -alcoholic  potassium  acetate  into 
yellow  methyl  a(or  $)-o-dibromo-2  :  4- dimethoxybenzoyl - 
acrylate  (II),  m.  p.  139°,  and  a  colourless  stereo - 
isomeride ,  in.  p.  164°,  which  is  formed  from  the  yellow' 


aerivative  in  sunlight.  The  mixture  (I)  and  sodium 
methoxide  probably  yield  first  methyl  5-bromo-2  : 4- 
dimethoxybenzoylpropiolate,  from  which,  according 
to  the  conditions,  (a)  methyl  5-brmno- a-2  :  4 -irimethoxy- 
benzoylacrylate  (III),  m.  p.  157°  (colourless  stereo  - 
isomeride,  m.  p,  113°),  the  dibromide ,  m.  p.  97s,  of 
which  is  converted  by  methyl  alcohol  into  3-5 -di- 
bromo-a- 2  :  4-i Irimethoxybenzoylacrylate  (IV),  m.  p. 
123°;  ( b )  methyl  o- bro mo -aa-2  :  4 - iMramethoxyb enzoyl - 
propionate,  m.  p.  128°,  which  is  brominated  to  the 
ester  (IV)  and  hydrolysed  by  cold  hydrochloric  acid 
to  yellow  methyl  5-bromo-u.-hydroxy-2  :  4 -dimethoxy- 
benzoylacrylate,  m.  p.  168°  (copper  derivative),  or 
(c)  5-hromo- a  a-2  :  4 -ietramethoxyb enzoylp rop ionic  acid , 
m.  p.  152°,  is  formed  together  with  a  little  5-bromo- a- 
hydroxy-2  : 4:-dimethoxybenzoylacrylic  acid  (V),  in.  p. 
179°  (i dibromide ,  m,  p.  170°),  by  addition  and  hydro¬ 
lysis.  Bromine  titrations  with  the  acid  (V)  and  its 
methyl  ester  indicate  that  the  enolic  formulae  attri¬ 
buted  to  them  are  correct.  The  product  (I)  is  con¬ 
verted  by  aqueous- alcoholic  potassium  hydroxide  into 
a  mixture  containing  the  ester  (III),  the  acid  (V),  and 
5  -  b  r o?no- a-2  :  4 -  tr im ethoxybenzoylacryli c  a cid  ( VI ) , 
hi.  p.  202°,  whilst  (II)  or  (III)  give  a  mixture  of  the 
tetramethoxy-aeid  and  (V).  This  indicates  that  (II) 
is  an  intermediate  in  the  formation  of  the  benzoyl- 
propiolie  ester  from  (I). 

A  similar  series  of  products  has  been  prepared 
from  ethyl  d-bromo-2  :  4- dim  ethoxy  benzoylacrylate. 
Bromination  gives  a  mixture  of  the  racemic  forms , 
m.  p.  141°  (80%  of  crude  product)  andrn.  p.  160—161°, 
and  ethyl  a$-54ribromo-2  :  4 -dimeihoxybenzoylpro'jnon- 
ate ,  which  give  with  potassium  acetate  mixtures 
of  yellow  ethyl  a  (or  $)-5~dibromo-2  :  4-cZ  imethoxy  benzoyl¬ 
acrylate,  in.  p.  144°,  and  a  colourless  isomeride ,  m.  p. 
114°;  and  with  sodium  ethoxide,  the  acid  (V),  ethyl 
D-bromo-2  :  <L-dimeihoxy- a- ethoccybenzoylacrylate ,  m.  p. 
162°,  and  ethyl  D-bromo-2  :  4 - d imeih oxy -a<x-di eth oxy - 
benzoylpropionate,  m.  p.  132°,  but  not,  as  with  the 
methyl  ester,  the  acid  corresponding  with  the  last. 
The  ethoxy-esters  are  hydrolysed  with  difficulty  by 
cold  hydrochloric  acid  to  ethyl  5-bromo- x-hydroxy- 
2  : 4 -dimethoxybenzoylacrylate,  m.  p.  143°  (copper 
derivative) .  a  [3-5- Tribromo  -2:4-  dimethoxybenzoyl  - 
propionic  acid,  m.  p.  184*5°  (also  +CHC13,  m.  p. 
177*5°),  is  less  reactive  than  its  esters,  being  con¬ 
verted  by  sodium  acetate  or  methoxide  into  yellow, 
m.  p.  200° ,  and  colourless,  m.  p.  178 — 180°,  isomer  ides 
of  a(or  $)-5-dibromo-2  :  4- dimethoxybenzoyla crylic  acid, 
and  by  potassium  hydroxide  in  methyl  alcohol  into 
the  acid  (VI)  and  in  ethyl  alcohol  into  D-bromo-2  :  4- 
dimelhoxy-vL-ethozybenzoylacrylic  acid ,  m.  p.  197°,  a 
little  of  the  acid  (V)  being  formed  in  each  case. 

H.  E.  E.  Nottgx. 

Hydrogenation  by  sodium  amalgam.  R, 
Willstattrr,  F.  Seitz,  and  E.  Bumm  (Ber.,  1928, 
61,  [I?],  871 — 886) . — Comparison  of  the  effects  pro¬ 
duced  by  the  reduction  of  organic  compounds  by 
sodium  amalgam  and  water  and  by  hydrogen  activated 
by  catalysts  shows  that  the  action  of  the  amalgam 
cannot  bo  ascribed  to  the  evolution  of  nascent  hydro¬ 
gen  which  is  subsequently  added  to  the  organic  mole¬ 
cule.  It  is  more  probable  that  sodium  is  primarily 
added  at  the  double  linking  jdelding  a  product  which 
is  decomposed  by  water.  Pure  sodium  amalgam  is 
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conveniently  prepared  in  quantity  by  heating  mercury 
which  has  been  twice  distilled  in  a  vacuum  at  120° 
in  a  porcelain  dish  covered  by  a  glass  plate  bored 
with  two  holes ;  through  one  orifice  a  rapid  current 
of  nitrogen  is  passed,  whereas  the  other  serves  for 
the  introduction  of  the  sodium  which  is  freed  from 
the  film  of  oxide  and  cut  into  suitable  pieces  under 
ether  in  a  glass  mortar  with  a  glass  knife.  Such 
amalgam  becomes  oxidised  superficially  to  only  a 
very  slight  extent  and  the  slight  skin  of  oxide  may  be 
removed  by  passage  through  filter-paper  in  which  a 
few  holes  have  been  pierced  by  a  platinum  needle. 
This  amalgam  differs  widely  in  properties  from  that- 
prepared  in  an  iron  vessel  or  a  Hessian  crucible.  It 
does  not  react  at  a  measurable  rate  with  conductivity 
water  prepared  according  to  the  directions  of  Baker 
and  Parker  (J.C.S.,  1913,  103,  2060).  The  action 
between  the  amalgam  and  water  is  accelerated  by 
impurities  present  in  either.  Among  readily  amal¬ 
gamated  metals,  copper,  silver,  magnesium,  zinc, 
aluminium,  tin,  and  lead  act  in  order  of  increasing 
readiness ;  a  negative  catalyst  could  not  be  found. 
The  “  utilisation  coefficient  ”  for  the  hydrogen  is 
determined  by  allowing  reduction  of  the  organic  sub¬ 
stance  by  sodium  amalgam  to  occur  in  an  atmosphere 
of  nitrogen ;  the  total  hydrogen  produced  is  deter¬ 
mined  by  titration  of  the  sodium  hydroxide  pro¬ 
duced,  whilst  the  evolved  hydrogen  is  swept  forward 
by  the  nitrogen  through  phosphoric  oxide  tubes  and 
over  red-hot  copper  oxide ;  the  water  formed  is 
absorbed  by  phosphoric  oxide  and  weighed.  Oxygen 
must  be  completely  excluded,  since  if  present  in 
sufficient  amount  it  entirely  prevents  evolution  of 
hydrogen.  An  indirect  method  of  determination  is 
based  on  the  per  hydration  of  the  product  with 
hydrogen  and  spongy  platinum  or  on  the  more  rapid 
measurement  of  bromine  absorption. 

Pure  sodium  amalgam  reacts  very  rapidly  and 
with  very  high  utilisation  of  hydrogen  on  many 
aromatic  and  olefinie  compounds.  Whereas,  accord¬ 
ing  to  von  Baeyer,  tereplitlialic  acid  is  reduced  ex¬ 
clusively  to  A2; 5-dihydroterephthalic  acid  which  can¬ 
not  be  hydrogenated  further,  the  pure  amalgam  under 
otherwise  similar  conditions  transforms  tereplitlialic 
acid  in  cold  solution  into  A2-tetrahydrophthalic  acid. 
Contrary  to  the  views  of  von  Baeyer  and  the  postulates 
of  Thiele’s  theory,  the  A2-tetraliydro-acid  is  very 
much  more  readily  hydrogenated  than  the  correspond¬ 
ing  A1- acid ;  in  cold  solution  at  pgl  9— 10 ‘5  it  gives 
the  hexahydro-aeid  in  60—70%  yield  with  90% 
utilisation  of  hydrogen.  The  observed  differences 
are  possibly  explained  by  the  differing  rates  of  reduc¬ 
tion  and  consequent  variation  in  the  periods  during 
which  the  acids  are  subjected  to  the  isomerising 
influence  of  the  alkali  hydroxide.  The  course  of  the 
reduction  is  frequently  greatly  influenced  by  the 


alkalinity  of  the  medium.  Thus  at  pn  12—15  and 
above,  tereplitlialic  acid  suffers  hydrogenation  in  the 
3c 


nucleus.  If,  however,  the  solution  is  buffered  with 
phosphate  or,  preferably,  sodium  aminoacetate  to 
pn  9 — 9-8,  jp-toluic  acid  is  obtained  in  50%  .yield. 
It  is  suggested  that  primary  addition  of  the  sodium 
takes  place  according  to  (I)  or  (II)  and  that  the 
partial  affinities  of  the  tereplitlialic  acid  molecule 
exercise  their  effects  in  various  parts  of  the  molecule 
in  differing  degree,  according  to  the  conditions  of 
experiment  and  the  reaction  of  the  solution. 

H.  Wren. 

Separation  of  phthalic  and  homophthalic  acids. 
H.  G.  Poole  (J.C.S.,  1928,  1378— 1379).— When  a 
mixture  of  sodium  phthalate  and  homophthalate  is 
treated  in  dilute  solution  with  copper  sulphate,  copper 
homophthalate  (solubility  in  water  1  in  5000  at  25'  ) 
is  precipitated.  The  reaction  must  be  performed  in  the 
cold,  otherwise  a  basic  copper  phthalate  is  also  formed. 
Decomposition  of  the  copper  -salt  with  boiling  hydro¬ 
chloric  acid  gives  pure  homophthalic  acid,  m.  p. 
181°.  ’  H.  Burton. 

Photobromination  of  ethyl  m-nitrobenzyl- 
idenemalonate.  II.  J.  C.  Ghosh,  K.  P.  Bastt,  and 
S.  G.  Bhattacharyya  (J.  Indian  Chem.  Soe.,  1928, 
5,  183—190;  cf.  this  vol.,  176).— The  addition  of 
bromine  to  ethyl  m-nitrobenzylidenemalonate  under 
the  influence  of  light  in  carbon  disulphide  solution  is 
analogous  to  the  reaction  in  carbon  tetrachloride 
(he,  cit,).  The  equilibrium  constant  is  approximately 
proportional  to  the  square  root  of  the  intensity  of 
incident  light.  The  velocity  in  the  initial  stage  is 
proportional  to  the  concentration  of  bromine  and 
increases  considerably  with  increase  in  concentration 
of  the  ester.  The  values  for  the  equilibrium  constant 
and  velocity  are  about  seven  times  as  great  in  carbon 
tetrachloride  as  in  carbon  disulphide.  . 

H.  Burton. 

Monoacyl  derivatives  of  quinic  acid.  II. 
K.  Josephson  (Ber.,  1928,  61,  [B],  911 — 917;  cf. 
this  vol.,  63;  Karrer  and  Link,  ibid.,  63). — 
Opening  of  the  lactone  ring  of  4-benzoylquinide 
without  simultaneous  removal  of  the  benzoyl  group 
cannot  readily  be  effected  by  alkali  hydroxide.  If, 
however,  4-benzoyl?^opropylidenequinide  dissolved 
in  aqueous  acetone  at  55°  is  treated  with  hydrochloric 
acid,  4,-benzoylquinic  acid ,  m.  p,  188°  (corr.),  [aff} 
— 3'9°  in  alcohol  (also  monohydrate),  is  easily  pre¬ 
pared.  Acyl  migration  does  not  occur  during  the 
change,  since  the  product  is  re -converted  by  acetone 
containing  a  little  hydrogen  chloride  into  4-benzoyl- 
wopropylidenequiiiide,  4  -  Cinnam  oy  1  isopr  opy  lidene- 
quinide  is  similarly  converted  by  hydrogen  chloride 
in  aqueous  acetone  into  4 -cinnamoylqiiinide,  m.  p. 
165°  (corr.),  [ajg  —18-3°  in  acetone,  and  4 -cinnamoyl- 
quinic  acid ,  m.  p.  188°  (corr.),  +5*9°  in 

95%  alcohol.  Hydrolysis  of  4-cinnamoylquinide  is 
also  effected  by  sodium  hydroxide  in  aqueous  acetone, 
but  the  process  is  less  advantageous.  fsoPropy lidene - 
quinide  is  transformed  by  acetic  anhydride  in  the 
presence  of  pyridine  at  the  ordinary  temperature 
into  ^acetylisopropylidenequinide,  m.  p.  109u,  Mb*  w-tir.w 
—  44°  in  chloroform,  and  by  ethyl  chloroformate  in 
pyridine  at  0°  into  4- axrbethoxyisopropylidenequinide , 
m.  p.  108°,  — 4-7°  in  chloroform. 

H.  When. 
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Tautomerisra  of  cifclopentadienes*  I.  Deriv¬ 
atives  of  methylcf/clopentadiene.  F.  R.  Goss  and 
0.  K.  Ingold  (J.C.S.,  1928,  1208—127 8 ) . — -The  form¬ 
ation  of  a  sextuple  valency  group  (eh  Bamberger, 
A.,  1891,  1090)  in  the  aydo pentadiene  series  must  be 
accompanied  by  appropriation  of  the  electrons  of 
one  hydrogen  atom,  thus  explaining  why  stable 
metallic  derivatives  of  cycfcpentadienc,  indene,  and 
fluorene  can  be  formed,  and  also  the  stability  of  the 
anion  (I).  In  (I)  each  arrow  denotes  a  contributing 
duplet.  It  has  been  shown  that  tautomeric  (proto- 


tropic)  mobility  exists  in  the  indene  series  (Ingold 
and  Piggott,  J.C.S.,  1923,  123,  1409),  and  it  is  now 
demonstrated  that  the  acids  represented  as  (II)  and 

(III)  are  identical,  thus  indicating  that  the  nuclear 
hydrogen  atom  *  is  mobile  in  either  or  both  com¬ 
pounds.  Methyl  malonate  and  methyl  aa'-dibromo- 
6-methylgliitarate  condense  in  presence  of  sodium 
methoxide  to  form  methyl  sod  io-5-methyl~dicy  c\o- 
penten(or  cyclopentadien ) - Z-oL  1 :  2  :  4  -  Iricarboxylaie 

(IV) ,  m.  p.  270°  (decomp.)  (hydroxys star,  b.  p,  180°/ 
1  mm, ;  ethyl  ester),  which  on  long  treatment  with 
30%  methyl-alcoholic  potassium  hydroxide  gives 
dimethyl  potassium  potassio-o-methyldicyclopentenoltru 
mrboxylaie .  Decomposition  of  this  salt  with  acid 
affords  methyl  hydrogen  o-methyhkcyclopenten(or  eyclo- 
pmtadien)SolA  :  2(or  1  :  4 ydicarboxylate,  which  when 
boiled  with  hydrochloric  acid  yields  5~meihyldicyc\o- 
pentan(oT  cyc\openten)~S-on e- l-earboxtjlic acid  (II),m.p. 
60°  [oxime,  m.  p.  216°  (decomp,)).  Methyl  o -methyl- 
2(oT4z)-ethyhliQyclopentan(oTcyclQpenlen)-%-one-1 :  2 : 4- 
tricarboxylate,  b.  p,  210°/6  mm,,  is  obtained  by  the 
action  of  ethyl  iodide  on  (IV), 

Methyl  3-methyl-  A2-cydopropene-l  :  2-dicarboxyl- 
ate  and  methyl  sodiocyanoacetate  condense  to  form 
methyl  3-methyl~  1  :  2 alicarbomelhoxycyolopropane-?, - 
cyanoacetate,  b.  p.  200° /20  mm,,  which  when  treated 
with  sodium  methoxide  forms  methyl  3-aminoA- 
methyldicyelopentenel or  oyclopeniadiene)^  :  4  :  54ri~ 
mrboxylaie,  isolated  in  two  forms,  A,  stable,  m.  p.  130° 
(decomp.),  and  fj,  m.  p.  186°  (decomp.).  On  keeping, 
B  is  converted  into  A,  When  A  is  hydrolysed  with 
cold  3N -methyl-alcoholic  potassium  hydroxide  a 
yellow  potassium  potmsio~sa.lt  is  produced  'which  on 
acidification  yields  dimethyl  hydrogen  Z-amino-l- 
?nethyldiQyc\opentene(oT  oyolopentadiem)~2  :  4  :  5 4rU 
mrboxylaie ,  in.  p.  226°  (decomp.).  Hydrofysis  of  A  with 
boiling  hydrochloric  acid  yields  l~methyldicyclo- 
pmtan(or  cy c\Qpentm)~Z~one-5-mrboxylic  mid  (III), 
in.  p.  60°.  Oxidation  of  A  with  potassium  persulphate 
and  a  small  amount  of  silver  oxide  in  2N- sulphuric 
acid  gives  oxalic  and  fumaric  acids,  whilst  hydrogen 
peroxide  and  a  small  amount  of  ferrous  sulphate 
yields  a-  and  £ -m e thy lgluta coni c ,  and  p-acetylacrylic 
acids. 


Ethyl  3  -  amino-  i  -methyldi  cyclopenl  ene  (or  cyclopenta- 
dieneyZ  :  4  :  54ricarboxylaie  (V),  ra.  p.  107°  [sodio- 
derivative  (VI);  diethyl  hydrogen  ester,  ra.  p,  199° 
(decomp.)],  is  described  also.  Treatment  of  (VI) 
with  methyl  and  ethyl  iodides  yields  the  correspond¬ 


ing  methyl ,  in,  p.  113°,  and  ethyl,  m.  p.  118°,  deriv¬ 
atives  of  (V),  Hydrolysis  o!  (V)  with  boiling  hydro¬ 
chloric  acid  gives  (III).  H.  Burton. 

Polycyclic  structures  in  relation  to  their  homo- 
cyclic  unsaturated  isomerides.  IX.  Effect  of 
the  spirocyclo pentane  grouping  on  the  five- 
carbon  intra-annular  tautomeric  nucleus. 
F.  R.  Goss  (J.C.S.,  1928,  1306—1310).— Oxidation  of 
5-ci/cloT>mtamspircxlicyclopmtm{oT  spirocijdopcnteny 
3- one- 1  -carboxylic  acid  (I)  with  alkaline  potassium 
ferricyanide  solution  yields  after  esterification  of  the 
acids  produced  with  methyl  alcohol  and  sulphuric 
acid,  Z-7nethoxy-5-Gyclope?itane&phoGyclopente?ieA  :  4- 
dione ,  m.  p.  65°,  hydrolysed  by  boiling  hydrochloric 
acid  to  o-cyclopentanesplrooyolopenien-3-olA  ;  4 -di- 
one  (11),  m.  p.  154°,  and  methyl  5-cyclopenlattespirodi- 
oyclopentan(or  sp irocy cloven ten)A-ol-3~one~l-ca rbox y~ 
late,  m.  p.  145°  [free mid ,  m.  p.  1 10°  (decomp.)].  Oxid¬ 
ation  of  5-eyclopentanespirodtcyclopmten  (or  spirocyclo- 
pentadien)-3-ol-l  :  2-dicarboxylic  acid  (III)  with 
alkaline  potassium  ferricyanide  gives  (II).  Oxidation 
of  (I)  with  alkaline  potassium  permanganate  yields 
oLa~dihydroxyoyclopen tane~  1  :  1  -diacetic  acid  (IV),  m,  p. 
98°,  which  when  heated  at  90°  affords  adeetocyclo- 
pentane- 1  :  1 -diacetic  acid  (V).  Similar  oxidation  of 
(III)  gives  a  mixture  of  (IV)  and  (V).  The  ready 
production  of  (II),  and  the  non-formation  of  sub¬ 
stituted  aconitic  acids  from  this  series  of  compounds, 
indicates  that  the  bridged -ring  phase  predominates 
(of.  Ingold,  Seeley,  and  Thorpe,  J.C.S.,  1923,  123, 
853).  *  H.  Burton. 

Colorimetric  test  for  tannic  acid,  J.  Bab 
(Pharm.  J.,  1928,  120,  539 ) . — Permanent  reddish- 
brown  colorations  are  given  by  solutions  of  tannic 
acid  with  10%  aqueous  ammonium  molybdate  solu¬ 
tion.  Gallic  acid  and  pyrogallol  give  the  coloration 
also,  ^  H.  Burton. 

Manufacture  of  carboxylic  acids  of  aeenaph- 
thene.  I.  G,  Farbenind,  A.-G, — See  B.,  1928,  362. 

Manufacture  of  3  :  4-diaminobenzoyl-o-benzoic 
acid.  R.  Adams,  J.  M.  Davidson,  and  J.  Gubel- 
mann,  Asms.  to  Newport  Go. — See  B.,  1928,  440. 

Manufacture  of  bromo-derivatives  of  1  ;  I '-di- 
naphthyl-8  :  S'-dicarboxylic  acid.  I.  G.  Farben- 
ind.  A.-G. — See  B,,  1928,  441, 

Action  of  iron,  cobalt,  and  nickel  carbonates 
on  benzylidene  chloride.  J.  J.  Vanin  and  A.  A. 
Tschernojakova  (J.  Russ.  Phys.  Chem.  Soc.,  1927, 
59,  891—894). — The  products  of  the  action  on  warm¬ 
ing  of  the  carbonates  of  the  metals  of  the  iron  group 
on  benzylidene  chloride  in  a  stream  of  carbon  dioxide 
were  investigated.  The  activity  of  the  metals 
decreases  in  their  periodic  order.  Iron  carbonate 
reacts  almost  explosively  at  55—60°,  with  separation 
of  free  carbon,  giving  a  resinous  mass.  Cobalt 
carbonate  reacts  vigorously  at  60—76°,  giving  a 
76*1%  yield  of  benzaldehyde,  with  a  little  benzoic 
acid.  Nickel  carbonate  must  be  heated  first  at  120° 
and  finally  at  160—170°,  when  it  gives  70*6%  of 
benzaldehyde  and  some  benzoic  acid. 

The  mechanism  of  the  reactions  is  discussed. 

M,  ZVEQINTZOV. 
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Photolysis  of  benz aldehyde.  M.  de  Hemr- 
tinne. — See  this  vol.,  720. 

Tautomerism  of  o-nitrobenzaldehyde.  P. 
Arndt  (Ber.,  1928,  61,  [B],  1125— 1126).— The 
assumption  that  o-nitrobenzaldehyde  exists  in  tan  to- 

meric  forms,  4*r  cgH4<^o-~>0*  (cf. 

Tanasesen  (A.,  1926,  1247)  is  not  in  harmony  with 
the  following  observations.  (1)  o-Nitrotriphenyl- 
methane,  for  which  a  tautomeric  form  is  impossible, 
resembles  o-nitrobenzaldehyde  in  exhibiting  a  mobile 
hydrogen  atom  (for  the  detection  of  which  the 
Zerevitinov  method  is  inapplicable).  (2)  o-Nitrotri- 
pheny lmeth ane  is  isomerised  to  o-nitroso  triphenyl  - 
carbinol  by  light.  (3)  Solubility  in  alkali  hydroxide 
is  not  peculiar  to  o-nitrobenzaldehyde,  but  is  ex¬ 
hibited  to  a  smaller  extent  by  p  -ni  tro  benz  aldehyde. 
(4)  o-Nitroacetophenone,  which  cannot  yield  a  tauto¬ 
meric  form,  is  reduced  to  G- methy lanthranil  as 
readily  as  o-nitrobenzaldehyde  is  converted  into 
anthranil.  H.  Wren:. 

Benzylidene  derivatives  of  glycols.  A.  Franke 
and  E.  Gigerl  (Monatsh.,  1928,  49,  8 — 20)  —A  series 
of  cyclic  benzyl idene  derivatives  of  the  type 

B',<^>CHPh  has  been  prepared  by  tlie  condensation 

of  benzaldehyde  with  various  glycols.  When 
anhydrous  hydrogen  chloride  is  passed  into  a  mixture 
of  benzaldehyde  and  the  glycol  at  0°,  condensation 
occurs  only  in  the  case  of  the  ay-diols  (afbdiols  not 
reacting  under  these  conditions),  and  thus  are  obtained 
the  cyclic  benzylidene  derivatives  of  (3p- dimethyl- 
propane-ay -diol,  b.  p.  123—1 24°/10  mm.,  m.  p.  35° 
(yield,  68%) ;  a  -p  henyl  -  pp  -  di  methy  lpropane  -  ay  -  di  ol , 
m.  p.  98°  (50%)) ;  p-methylpentane-pS-diol,  b.  p. 
124'°/ 9  mm. ;  and  pS-dimethvlpentane-  pS-diol,  b.  p. 
1*27 — 128°/10  mm.,  m.  p.  42°  (20%).  The  yield  is 
greatest  with  the  diprimary  glycol  and  decreases 
through  the  series  primary- secondary,  secondary- 
tertiary,  and  di  tertiary  glycols.  The  cyclic  benzyl - 
idene  derivative,  b.  p.  126°/12  mm.,  m.  p.  35°,  of 
PP-dimethylpropane-ay-diol  is  obtained  (yield,  65%) 
only  by  heating  the  glycol  and  benzaldehyde  with  a 
1%  alcoholic  solution  of  hydrogen  chloride  for  1  hr. 
Pentane -aS-diol  by  treatment  with  benzaldehyde  and 
anhydrous  hydrogen  chloride  at  0°  yields  only  the 
aS-oxide  together  with  resinous  products,  and  no 
derivative  could  be  obtained  from  “  camphor  glycol  ” 
or  decane-aK-diol,  In  the  absence  of  moisture  the 
benzylidene  derivatives  develop  intense  colours  in  the 
presence  of  anhydrous  hydrogen  chloride  (these  colours 
also  being  observed  during  the  preparation  ol  the 
derivatives)  which,  it  is  suggested,  are  due  to  the 
formation  of  oxonium  complexes  with  hydrogen- 
chloride.  J.  W.  Baker, 

Pyrogenic  decomposition  of  cyclic  ketones. 
V .  Ipatiev  and  A.  Petrov  (J.  Buss.  Phys.  Chem.  Soc., 
1928,  60, 491 — 496). — A  study  of  the  pyrogenic  decom¬ 
position  of  various  cyclic  ketones  in  the  presence  of 
ferric  oxide  leads  to  the  following  conclusions. 
Phenols  are  yielded  only  by  compounds  possessing 
an  ethyienic  linking,  whether  in  the  nucleus  or  in  the 
side-chain,  such  as  homo  usophorone  and  pulegone :  the 
former  substance  loses  more  than  one  of  its  ethyl 


groups,  whilst  the-  latter  compound  yields  a  mixture 
of  phenols,  unsaturated  hydrocarbons,  and  cymol,  as 
well  as  a  number  of  aliphatic  hydrocarbons  produced 
by  the  breaking  up  of  the  ring,  and  liberation  of 
carbon  monoxide:  Thymol,  which  is  also  produced, 
is  further  decomposed  under  the  conditions  of  the 
experiment.  1  -Methyk?/c7ohcxan-2-one,  on  the  other 
hand,  yields  no  phenolic  products  but  a  mixture  of 
hydrocarbons,  of  which  about  40%  are  unsat u rated. 
These  are  probably  of  the  amylene  series,  whilst  the 
remainder  are  mainly  saturated  cyclic  hydrocarbons, 
with  a  small  admixture  of  toluene. 

R,  TRUSZKowsia. 

Pyrogenic  decomposition  of  ketones  at  high 
pressures.-  V.  SL  Ipatiev  and  A.  D\  Petrov  (J. 
Buss.  Phys.  Chem.  Soc.,  1927,  59,  903 — 913).— The 
products  of  heating  under  pressure  acetophenone 
and  benzoplienone  between  270°  and  430°  and  acetone 
above  500 9 ,  in  an  iron  tube  with  alumina  as  a  catalyst, 

wane  investigated.  Acetophenone  at  270 . -300°  gives 

30%  of  5-triphenylbenzene  and  dipkenylfuran.  At 
380—420°,  a  15%  yield  of  benzene,  toluene,  ethyl¬ 
benzene,  and  o- xylene  is  obtained,  together  with 
increasing  quantities  of  tar  containing  a  little  benzoic 
acid.  If  hydrogen  is  added,  the  yield  increases  to 
40%,  showing  that  the  ethylbenzene  and  o- xylene  are 
formed  by  the  direct  reduction  of  acetophenone. 

Benzoplienone  and  hydrogen  at  400 — 430°  yield 
80%  of  diphenylmethane,  with  a  little  benzene  and 
tar.  When  heated  alone,  benzoplienone  is  unchanged 
even  at  430°,.  but  decomposes  completely  into  carbon 
and  gas:  above  500°. 

Acetone  at  500 — 530°  gives  large  quantities  of 
paraffin  hydrocarbons,  including  propane,  phenols 
(1 — 2%,  chiefly  1:3:  5-xylenol),  usophorone,  xylitone, 
mesitylene,  cymene,  and  cumene.  The  possible 
mechanism,  of  the.  reactions  is  discussed,  and  its 
bearing  on  the  composition  of  coal  and  low- temperature 
tars  is  emphasised.  M.  Zvegintzov. 

Interaction  of  benzoyl  chloride  and  diazo- 
methane.  Discussion  of  tlie  reactions  of 
diazenes.  W.  Bradley  and  R.  Bobirs  on  (J.C.S., 
1928,  1310— 1318).— The  reaction  between  benzoyl 
chloride  and  diazomethane  in  cold,  dry  ethereal 
solution  takes  place  thus,  Ph*00Gi+20H4N *  > 

Ph *CO CHN2 + CH3C1 + No ,  diazoacetophenone ,  m.  p. 
48—48*5°  (cf.  Wolff,  A.,  1903,  i,  203),  being  obtained 
in  91%  yield,  w- Ohio  ro  acetophenone  is  not  produced 
(cf.  Clibbens  and  Nierenstein,  A.,  1915,  i,  1602). 
Benzoyl  bromide  and  di  azomethane  give  diazoaceto¬ 
phenone  also  (cf .  Lewis, Nierenstein,  and  Rich,  A.,  1925, 
i,  935).  The  mechanisms  of  the  reactions  of  diazo- 
methane  are  discussed  on  an  electronic  basis. 

H.  Burton. 

Syntheses  with  diazomethane .  V.  Action  of 
acid  chlorides  with  diazomethane.  F.  Arndt 
and  J.  Amende  (Bcr.,  1928,  61,  [A],  1122 — 1124;  cf. 
Nierenstein,  A.,  1925,  i,  34 ;  Staudinger  and  Maehling, 
A.,  1916,  i,  855).— The  nature  of  the  product  of  the 
reaction  of  acid  chlorides  and  diazomethane  depends 
greatly  on  the  conditions  of  the  reaction.  If  the  acid 
chloric! e  is  added  to  the  diazomethane  so  that  the 
latter  is  always  present  in  excess,  the  liberated 
hydrogen  chloride  is  absorbed  by  the  diazomethane 
and  the  diazo- ketone  remains  mainly  intact.  If  the 
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reactants  are  mixed  in  the  reverse  order,  tlio  primary 
diazo-ketone  is  decomposed  by  the  liberated  hydrogen 
chloride  with  formation  of  the  ehloro-ketone  which 
then  constitutes  the  main  product.  The  nature  and 
stability  of  the  diazo-ketone  cannot,  however,  be 
entirely  neglected.  Benzoyl  chloride  and  an  excess 
of  diazomethane  afford  -diazoacetophenone,  m.  p. 
49°,  converted  by  warm,  dilute  sulphuric  acid  into 
benzoyl carbinoh  The  preparation  of  diazoacetone, 
b,  p.  49°/ 13  mm.,  and  chlorodiazoacetone,  b.  p.  75°/ 
13  mm.,  m.  p.  +3°,  is  described.  Benzoyl  chloride 
and  1*5  mols.  of  diazomethane  afford  chiefly  w-chloro- 
acetophenone.  H.  Wren. 

Conversion  of  hydroaromatic  into  aromatic 
compounds.  II.  Action  of  bromine  on 
5-chloro-  and  5-bromo-i -phenyl™ A4»ci/cfohexen» 
3-one.  L.  E.  Hinkel  and  D.  H.  Hey  (J.C.S.,  1928, 
1 200 — '1204) . — -Phenyldi hydroresorcinol  is  converted 
by  phosphorus  tribromide  in  presence  of  chloroform 
into  5-bromo- 1  -phenyl-A*-cyelohexen-3~one,  m.  p.  81-5°, 
which  with  bromine  affords  4:5:  54ribro?no- 1  -phenyl- 
eycloh exan -3-one ,  m.  p.  82°  (decomp.).  This  com¬ 
pound  exists  in  stable  (from  alcohol)  and  unstable 
(ether)  forms  which  are  probably  cis-lram  modific¬ 
ations.  When  the  tribromokctone  is  heated  on  the 
water-bath  there  are  formed  as  decomposition 
products  4  :  S-dibromo-S-hydroxydipkenyl,  m.  p.  81° 
(benzoyl  derivative,  m.  p.  104°),  and  b-bromo-S-hydr- 
oxydiphenyl,  b.  p.  208 — 2 10°/ 11  mm.  (benzoyl  deriv¬ 
ative,  in.  p.  108°),  and  a  small  amount  of  phenyl  - 
dihydroresorcinol .  When  decomposed  with  alcoholic 
potassium  hydroxide  the  tribromokctone  furnishes  in 
addition  to  the  above  hydroxy- compounds  some 
5~bromo~3-eth oxyd iphenyl ,  m.  p.  70—71°.  5-Chloro - 
4  :  o-dibromo- 1  -ph enylcyclohexan- 3 -one,  stable,  m,  p. 
98*5°  (alcohol),  unstable,  rn.  p.  88*5°  (ether),  is 
decomposed  by  alcoholic  potassium  hydroxide  yield¬ 
ing  an  equimoleeular  mixture ,  m.p.  68 — -69°,  of  5-chloro- 
and  o-bromo«3-ethoxydiphenyl,  together  with  halo¬ 
gen  ohydroxydiphenyl  derivatives.  H.  Burton. 

Reactions  of  strongly  electropositive  elements 
with  organic  substances  in  liquid  ammonia 
solution.  VI.  Reduction  of  benzophenone ; 
hydrolysis  of  metal  ketyls,  C.  B.  Wooster  (J. 
Amer.  Cliem.  Soc.,  1928,  50,  1388—1394;  cf.  Kraus 
and  White,  A.,  1923,  i,  456). — In  liquid  ammonia 
benzophenone  readily  forms  mono-  and  di-sodio- 
derivatives  (cf.  Beckmann  and  Paul,  A.,  1892,  169) 
the  colour  of  the  latter  being  deep  purple.  The 
disod  io  -  compound  is  quantitatively  converted  by 
excess  of  water  or  ammonia  into  benz hydrol.  With 
ethyl  bromide  only  one  sodium  atom  is  replaced  by 
alkyl,  giving  diphenylethylcar  binol ,  whilst  with 
iodobenzene,  benzene,  sodium  iodide,  and  the  sodio- 
derivative  of  a -aminobenzhydr ol  are  formed.  Di- 
potassiobenzophenone  is  formed  analogously  to  the 
disodio-derivative,  or  from  benzhydrol  and  potass- 
amide  in  liquid  ammonia.  Monosodiobenzophenone 
gives  with  ammonium  chloride  a  mixture  of  benz- 
hydrol  and  benzophenone  and  with  ethyl  bromide  a 
mixture  of  diphenylethylearbinol  and  benzophenone. 
The  disodio-derivative  is  converted  by  1  mol.  of 
ammonium  chloride  into  a  blue  amm oniosodio -deriv¬ 
ative,  CFh2NH4(ONa),  which  decomposes  completely 


in  liquid  ammonia  in  some  7—8  hrs.  The  same 
compound  is  formed  from  1  mol.  of  ammonium 
chloride  and  2  mols.  of  the  monosodio -derivative,  and 
appears  as  a  transient  green  coloration  in  the  decom¬ 
position  of  the  sodio- derivatives  by  water.  The 
primary  reaction  with  the  monosodio  -  derivative  is, 
therefore,  addition  to  the  free  valency  and  not 
replacement  of  the  sodium  atom  (cf.  Schlenk,  A., 
1911,  i,  545).  H.  E.  F.  Notton, 

Comparative  stability  of  isomerides  and  their 
absorption  spectra*  (Mme.)  Ramart-Lucas 
(Compt.  rend.,  1928,  186,  1301 — 1303). — Of  two 
mutually  interconvertible  substances  the  absorption 
curve  of  the  stable  form  is  nearer  to  the  visible  than 
that  of  the  labile  form.  Moreover,  in  a  transformation 
involving  separation  of  water,  acid,  or  salt,  with 
possible  formation  of  two  isomerides  through  a 
common  unstable  intermediate  stage,  it  is,  in  general, 
possible  to  obtain  either  of  the  two  forms  at  will  iff 
the  conditions  are  known  for  the  formation  of  the 
isomeride  having  its  absorption  curve  further  from  the 
visible  than  the  other.  For  example,  the  absorption 
curve  of  deoxybenzoin  is  nearer  the  visible  than  that 
of  diphenylacetaldehyde,  the  usual  dehydration 
product  of  hydrobenzoin ;  and  by  passing  hydro- 
benzoin  over  kieselguhr  at  300 — 400°/20  mm.  an 
almost  quantitative  yield  of  deoxybenzoin  may  be 
obtained.  B.  W.  Anderson. 

B enz op olyme thylene  compounds.  XIV.  Syn¬ 
theses  of  tetracyclic  compounds  and  of  pyrene. 
J.  von  Braun  and  E.  Rath  (Ber.,  1928,  61,  [2?],. 
956—963;  cf.  A.,  1927,  666). — -Further  experiments, 
on  ring  closure  support  the  accuracy  of  the  theory  of 
Saehse  and  Mohr. 

Tetraphthen  ketone  (I)  is  readily  converted  by 
zinc  and  ethyl  bromoacetate  into  the  ester,  C16H1802, 
b.  p.  214— 21 5°/ 14  mm.,  of  the  unsaturated  acid, 
which  is  smoothly  hydrogenated  in  the  presence  of 
nickel  to  ethyl  tetmpli thylacetale ,  b.  p.  196°/ 14  mm. 
Tetraph thylaceti c  acid ,  m.  p.  108°,  is  described;  as 
expected,  its  chloride  is  unaffected  by  aluminium 
chloride.  Reduction  of  ethyl  tetraphthylaeetate  by 
sodium  and  alcohol  affords  $-tetraphthylcthyl  alcohol, 
b.  p.  188°/ 15  mm.,  m.  p.  53°,  converted  successively 
into  §  -  tetraphthyle  t  h  yl  bro  m  i  de ,  b.  p.  182 — 185°/ 15  mm., 
tetraphthylpropiom irile,  b.  p.  about  205°/ 16  mm., 
m.  p.  38°,  and  Mmphihylpropionic  acid ,  m.  p.  97°. 
The  corresponding  chloride ,  b.  p.  215 — -220°/ 14  mm. 
(slight  decomp.),  is  transformed  by  aluminium 
chloride  in  the  presence  of  carbon  disulphide  into 
a-Jceto-octahyd.rom eihylenephenanih  rene  (II),  b .  p.  1 68— 
170°/0-5  mm.,  m.  p.  104°  (oxime,  m.  p.  213°;  send- 
carbazone ,  m.  p.  266°),  reduced  by  Ciemmensen  s 
method  to  1  :  2  :  3  :  4  :  5  :  6  :  7  :  Modally  dr  o  A  :  5- 
metliylenephenanthrene ,  b.  p.  130 — 132°/15  mm.,  m.  p. 
47°,  Tliis  substance  could  not  be  dehydrogenated 
by  lead  oxide,  zinc  dust,  palladium,  nickel,  or  sulphur. 
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a-Ketohexahydrobenznaphthen,  zinc,  and  ethyl 
bromoaeetate  afford  the  unsatii rated  ester,  7^20^  2* 
b.  p.  218— 219°/14  mm.,  smoothly  hydrogenated  to 
ethyl  hexa liyd ro benznaph t hylacdate,  b.  p.  196°/ 14  mm. 
The  corresponding  acid ,  b.  p.  220 — 222°/13  mm., 
in.  p.  93c,  is  converted  through  its  chloride  into  the 
ketone  (III),  b.  p.  170 — 172°/0*5  mm.,  m.  p.  98° 
(oxime,  m.  p.  199°;  semicarhazone ,  m.  p.  256°),  which 
is  reduced  to  3  :  4  :  5  :  6  :  12  :  1 3  -  A  exahydropexibenzo- 
acenaphthen ,  b.  p.  130— 132°/ 12  mm.,  m.  p.  29°. 
Dehydrogenation  of  the  last  substance  could  not  be 
effected.  Reduction  of  ethyl  hexa  hy  dro  benznaph - 
thylacetate  yields  |3  -  hex :ahydrobenznaphthylethyl 
alcohol,  b.  p.  192— 194°/ 12  mm.,  m.  p.  23—24°, 
converted  successively  into  the  corresponding  bromide , 
b.  p.  192 — 194°/12  mm.,  and  hexaliydrobenznapli thyl- 
propiomtrile,  b.  p.  212— 2 14°/ 12  mm.,  which  is 
hydrolysed  to  hexah ydrobenznaph thylprop ionic  acid, 
b.  p.  238— 240°/ 12  mm.,  m.  p.  118°.  The  chloride  of 
the  acid  is  very  easily  transformed  by  aluminium, 
chloride. into  a- kelodeca hydropyrene ,  b.  p.  182—183°/ 
04  mm.,  m.  p.  63°  (oxime,  m.  p.  lo8° ;  semicarhazone, 
m.  p.  242°).  Decahydropyrene ,  prepared  by  reduction 
of  the  ketone  by  Clennnen  sen’s  method,  lias  b.  p. 
i51—152°/12  mm.,  m.  p.  34°,  df  1-0612,  nj>  1*5806; 
it  is  very  readily  dehydrogenated  by  passage  over 
lead  oxide-pumice  to  pyrene.  H.  Wren. 

Isomerism  of  styryl  alkyl  ketones.  IV. 
4-Hydroxy™  and  some  derivatives  of  2-hydroxy- 
styryl  alkyl  ketones.  A.  McGookin  and  D.  J. 
Sinclair  (J.C.S.,  1928,  1 170 — 1 177) . — Treatment  of 
5  -  br  omo  -2  -  hydroxystyry  1  methyl  ketone  with  sodium 
hydroxide  solution  and  subsequent  acidification  of  the 
green  sodium  salt  produced  gives  5  :  o'-dibromo- 
2  :  2 ' - dihydroxydistyryi  ketone,  yellow,  in.  p.  188°, 
also  obtained  by  interaction  of  the  styryl  -  methyl 
ketone  or  acetone  and  5 - bromosalicyl aldehyde  in 
presence  of  alkali.  When  the  method  of  preparation 
using  acetone  is  employed  a  colourless  modification , 
m.  p.  174*5°,  of  the  di styryl  ketone  was  isolated  in 
addition  to  the  yellow  form.  The  following  styryl 
ketones  have  been  prepared  by  condensing  substituted 
be n z aldehydes  with  the  appropriate  ketone  in  presence 
of  alkali  hydroxide  solution,  and  found  to  exist  in 
yellow  and  colourless  modifications  with  the  same 
m.  p. :  2-hydroxy  A-methoxy  styryl  ethyl ,  m.  p.  123°,  and 
propyl  ketones ,  m.  p.  111—112°;  4  -  hydroxy  styryl 

methyl ,  m.  p.  111—112°,  ethyl,  m.  p.  115°,  and  propyl 
ketones,  m.  p.  90°;  2 -hydroxy styryl  im propyl  ketone , 
m.  p.  107°;  2 -hydroxy styryl  tort. -butyl  ketone ,  m.  p. 
128°,  from  salicylaldehyde  and  pinaeolin,  and  2-hydr¬ 
oxy  styryl  isobuteiiyl  ketone,  in.  p.  141°,  obtained  in 
small  yield  together  with  2  -  hydroxy  styryl  methyl 
ketone  and  2  : 2 '-dihydroxydistyryi  ketone  from 
salicylaldehyde  and  mesityl  oxide.  2-Hydroxy-Z- 
methoxy styryl  ethyl ,  m.  p.  86*5°  ( hydrate ,  m.  p.  77—79°), 
and  propyl  ketones ,  m.  p.  82*5°,  and  3-liydroxystyiyl 
methyl  ketone,  m.  p.  97—98°  (cf.  Murai,  A.,  1925,  i, 
1157),  are  described.  4  :  4 ' - Dihydroxy  distyryl  ketone, 
m.  p.  237 — 238°,  can  be  prepared  only  from  4-hydroxy - 
benzaldehyde  and  acetone  or  4-hydroxystyryl  methyl 
ketone  by  means  of  condensation  in  alcoholic  hydrogen 
chloride.  The  condensation  of  salicylaldehyde  or 
p- dime  thylaminobcnz  aldehyde  with  2  -liydr  oxystyryl 
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ethyl  ketone  could  not  be  effected  in  alkaline 
media, 

Styryl  alkyl  ketones  of  the  types  >CHICH*COMe 
and  >CH!CH*CO'CH2Alk  give  red  solutions  with 
boiling  concentrated  hydrochloric  acid  and  undergo 
fission  when  treated  with  alkali.  In  the  first  type 
the  fission  products  recombine,  forming  di  styryl 
ketones,  but  in  the  second,  high-melting,  unsaturated 
substances  of  undetermined  nature  are  obtained. 

2  -  Hydroxy  styryl  tert.  -butyl,  isobutenyl,  and  phenyl 
ketones  are  unaffected  by  either  acid  or  alkali. 
Examples  of  other  eases  of  isomerism  amongst  styryl 
ketones  recorded  in  the  literature  are  given. 

H.  Burton. 

Mononitrobenzils  and  lieteronuclear  dinitro*- 
benzils.  F.  D.  Chattaway  and  E.  A.  Cottlson 
(J.C.S.,  1928,  1080—1088  ;  cf.  A.,  1926,  728).— When 
a  solution  of  benzoin  in  acetic  anhydride  and  sulphuric 
acid  is  treated  noth  powdered  potassium  nitrate  at 
—  10°  to  0°  and  the  resulting  product  oxidised  with 
boiling  nitric  acid  (d  1*5),  there  are  obtained  4-nitro- 
benzil  (I,  42%  ;  mo n oph enylh ydrazo nes,  m.  p.  200°  and 
162°;  osazone,  m.  p.  216°;  quinoxaline  derivative, 
m.  p.  161°),  and  small  amounts  of  2-nitrobenzil  (II), 
m,  p.  102°  (cf.  List,  A.,  1894,  i,  39),  and  3 -nitrobenzil 
(III),  m.  p.  120°.  Nitration  of  (II)  and  (III)  furnishes 
2:2'-  and  3  :  2 ' -dinitrobenzils  and  3:2'-  and  3  :  3'-di- 
nitro benzils,  respectively,  whilst  from  (I)  there  are 
obtained  3  :  £ -dinitrobenzil,  labile,  m.  p.  127°;  stable, 
m.  p.  137°  \_mo noph enyl h yd ra zone,  m.  p.  182° ;  osazone, 
in.  p.  287°  (decomp.) ;  quinoxaline  derivative,  m.  p. 
221°],  and  2  :  4' -dinitrobenzil,  m.  p.  135°  (monophenyl  - 
hydrazones ,  m.  p.  224°  and  201°;  quinoxaline  deriv¬ 
ative,  m.  p.  186c).  When  benzoin  or  aeetylbenzoin  is 
nitrated  at  25—30°  with  an  excess  of  nitric  acid  and 
the  resulting  product  oxidised,  a  mixture  of  2  :  4'-, 

3  :  4'-,  and  4  :  4' -dinitrobenzils  is  produced.  2:2'- 

and  2  :  3 ' ~D initrobenzilmonophenylhydrazon es ,  m.  p. 
199°  and  193°  (decomp.),  respectively,  and  2-m-nitro- 
phcnyl~%-o-nitrophenytyuinoxali?ie,  m.  p.  168°,  are 
described.  The  constitutions  of  the  above  mono-  and 
di-nitrobenzils  are  established  by  oxidation  with 
chromic  anhydride  in  acetic  acid  and  subsequent 
identification  of  the  benzoic  or  nitrobenzoic  acids 
formed.  II.  Burton. 

4  : 4' “Dinitrobenzil.  F.  D.  Chattaway  and 
E.  A,  Coulson  (J.C.S.,  1928,  1361— 1364).— Nitration 
of  hydrobenzoin  with  nitric  acid  (d  1*5),  and  oxid¬ 
ation  of  the  product  with  nitric  acid  of  d  1*4,  gives 

4  :  4' -dinitrobenzil,  m.  p.  213°  [monophenylhydrazone, 
m.  p.  257° ;  osazone,  m.  p.  293°  (decomp.);  quinox¬ 
aline  derivative,  m.  p.  201°],  oxidised  by  chromic 
anhydride  in  acetic  acid  to  p-nitrobenzoic  acid. 
The  group  HO*CH'CH*OH  exerts  a  strong  ^-direct¬ 
ing  influence  as  in  benzoin  (cf.  this  vol.,  761). 
4  :  5-Diphenylglyoxalone  (Biltz,  A.,  1909,  i,  740)  is 
converted  by  fuming  nitric  acid  into  3  :  3 '“dinitro¬ 
benzil,  but  in  presence  of  sulphuric  acid  gives  a 
mixture  of  3:3'-  and  4  : 4 '-dinitrobenzils. 

H.  Burton. 

Some  bydrocbalkones  and  hydrochalkols*  P. 
Pfeiffer,  E.  Kalckerenner,  W.  Kunze,  and  K. 
Levin  (J.  pr.  Chem.,  1928,  [ii],  119,  109—130).— 
Chalkone  on  reduction  with  hydrogen  and  platinum- 


black  gives  phenyl  (J-phenylethyl  ketone,  m.  p.  72°, 
whilst  with  sodium  amalgam  hydrochalkol  (ay-di- 
phenylpropan-y-ol)  {phenyl urethane,  m.  p.  82 — 83° ; 
pnitrobenzoate,  m,  p.  89 — 90°,  d*1  1*0614,  1*5724, 

Rz]d  65*8,  calc.  66*1)  is  formed.  Treatment  of 
lydrochalkol  with  zinc  chloride  led  to  diphenyl- 
propene  ;  no  pheny lhy d rindene  was  isolated.  The 
undermentioned  hydrochalkones  were  prepared  by 
the  reduction  of  the  appropriate  chalkones  with 
hydrogen  and  platinum -black  ;  phenyl  p-3  :  4-dL 
7netk oxy phenyl e thyl  ketone ,  m.  p.  67*5—68*5°  (oxime, 
m.  p.  109° ;  tertiary  alcohol  with  magnesium  phenyl 
bromide,  m.  p.  102 — 103°) ;  phenyl  {3-3  :  4-methylene- 
dioxy phenyl  ketone,  m.  p.  57—58°  (Bargellini  and 
Bini,  A.,  1912,  i,  11 8,  give  m.  p.  39— Ml°)  (tertiary 
alcohol  with  magnesium  methyl  bromide,  m.  p.  50— 
52°) ;  p-anisyl  (3-3  :  4  -  dim  e  ihoxyph  enyleihyl  ketone , 
m.  p.  57° ;  phenyl  p-2 -chlorophenylethyl  ketone  (from 
phenyl  2 -chlorostyryl  ketone ,  m,  p.  5T5°),  m.  p.  46*5° 
(oxime,  m.  p.  113°);  p -anisyl  B-2 -chlorophenylethyl 
ketone  (from  p -anisyl  2 -chlorostyryl  ketone  from 
o-clilorobenzaldehyde  and  p-m  ethoxy  acetophenone, 
m.  p.  91*5—92°),  m.  p.  4.8*5°  (oxime,  m.  p.  90—91°); 
p -anisyl  $-%bromophenylethyl  ketone  (from  p -anisyl 
2 -brmnostyryl  ketone,  m.  p.  79*5°),  m.  p.  65°  (oxime, 
m.  p.  99*5—100°);  1  -hydroxy -%naphthyl  p- phenyl ~ 

ethyl  ketone,  m.  p.  98°  (acetyl  derivative,  m.  p.  89— 
90°) ;  1  -  hydroxy -2  -  naph  thyl  p-p -anisylethyl  ketone, 
m.  p.  108°;  1  -hydroxy -2-naphthyl  p-3  :  4 -methylene- 
dioxyphe nylethyl  ketone,  m.  p.  103—104°.  3-o -Cliloro- 

benzylidene-1  -methoxy  chromanone,  m.  p.  132°,  is  reduced 
to  the  corresponding  o -chlorobenzyl  derivative,  m.  p. 
75°  (oxime,  m.  p.  162—163°).  Reduction  of  phenyl 
2-ehlorostyryl  ketone  with  sodium  amalgam  gave 
&-phenyl-y-Q-chlorophenylpropan-ct'-ol,  cln  IT 636,  nim 
1*5831,  [lt£\ o  70*83,  calc.  71*06  (p -nitrobenzoate,  m.  p. 
115° ;  phenylur ethane,  m.  p.  100*5°) ;  the  latter  yielded 
a-chloro- a-phenyl-y- o - ch lorophenylpropane,  b .  p.  151— 
154°/2  mm.,  on  treatment  with  hydrogen  chloride. 
The  following  compounds  are  described  :  3-o -hromo- 
benzylidene-'l-meihozy chromanone,  m.  p.  164°;  benzyl- 
idenenaphtha chromanone ,  from  naph thachromanone 
and  benzaldehyde,  m.  p.  131—132°;  piperonylidene- 
naphihachromanone,  m.  p.  170—171°,  from  naphtha- 
chromanone  and  piperonal ;  furfurylidenenaphtha- 
chromanone ,  m.  p.  145°,  from  naphthachromanone 
and  furfuraldehyde.  I.  Vogel. 

Active  constituents  of  true  coto-bark.  Con¬ 
stitution  of  cotoin.  E.  Spath  and  F.  Wessely 
(Monatsh.,  1928,  49,  229— 240).— Cotoin,  regarded 
by  Spath  and  Fuchs  (A.,  1,922,  i,  558)  as  2  :  6-di- 
hydroxy-4-methoxybenzophenone  (I),  might  altern¬ 
atively  be  2  :  4-dihydroxy-6-methoxybenzophenone 
(II)  (cf,  Karrer,  A.,  1 927,  564) ;  the  constitution  (I) 
is,  however,  now  established  as  follows.  The  mono¬ 
alkylation  of  (I)  can  yield  only  one  product,  whereas 
(II)  would  be  expected  to  yield  two.  Actually  only 
one  cotoin  methyl  ether  (cf.  Spath  and  Fuchs,  Iqc . 
cit.)  can  be  isolated  from  the  product  of  the  action 
of  diazomethane  in  ether.  This  must  be  2-hydroxy  - 
4  :  6-dimethoxybenzopheiiQne,  since  it  juelds  3  :  5-di- 
me thoxy- 2 -pheny lco umar one  (Motylewski,  A.,  1909, 
i,  822).  Similarly,  diazoethane  in  ether  yields  only 
one  product,  2 -hyd roxyA-meth oxy -6 -eik oxybenzoph en - 


on  e,  m.  p.  91 — 92°,  which  when  treated  with  sodium 
and  ethyl  bromoaeetate  in  absolute  alcohol  yields  a 
product  hydrolysed  by  alcoholic  potassium  hydroxide 
to  a  mixture  from  which  5 -methoxy  -  3  -  ethoxy -2-ph  cnyl- 
coumarone,  m.  p.  108—109*5°,  is  obtained  by  distill¬ 
ation. 

Secondly,  when  cotoin  methyl  ether  is  ethylated, 
or  the  ethyl  ether  is  methylated,  the  same  product 
is  obtained,  viz.,  2  :  4- dimethoxy-G-eihoxybenzopkenone ? 
m.  p.  103 — 104° ;  this  makes  it  probable  that  the 
two  hydroxyl  groups  of  cotom  are  equivalent,  he., 
in  the  opposition  to  the  keto- group ;  the  methoxyl 
group  is  then  in  the  p- position. 

Lastly,  the  cotoin  diethyl  ether ,  m.  p.  82—83°,  b.  p. 
160 — 170°/0*001  mm.,  obtained  by  the  action  of 
excess  of  diazoethane,  is  shown  to  be  A.-mcihoxy-2  :  6* 
diethoxybenzophenone,  for  it  is  reduced  in  alcoholic 
potassium  hydroxide  solution  by  zinc  to  4-methoxy- 
2  :  G-diethoxybenzhydrol,  m.  p.  104 — 105°,  of  which 
the  constitution  is  established  by  oxidation  by 
chromic  acid  to  2  :  6-diethoxybenzoquinone,  new 
m.  p.  127 — 128°,  identical  with  that  obtained  by 
oxidation  of  phloroglucinol  diethyl  ether,  newr  in.  p. 
75— 76 3 .  The  dimethoxyeth  oxybenzoph  enone  is 
reduced  by  zinc  and  potassium  hydroxide  to  2  : 4- 
dimeth ox y-6-eth ozybenzhydrol,  m.  p.  80—81°,  which 
is  oxidised  by  chromic  acid  to  2 -methoxy- 6  -  ethoxy- 
benzoquinone,  m.  p.  135 — 136°,  identical  with  that 
obtained  by  oxidation  of  phloroglucinol  methyl  ethyl 
ether ,  m.  p.  50 — 51°,  obtained  by  partial  ethylation 
of  phloroglucinol  methyl  ether  with  diazoethane. 

E.  W.  WlGNALL. 

Dark-coloured  dimeric  keten.  W.  Langen- 
beck  and  H.  Langenbeck  (Bor.,  1928,  61,  [ B ], 
938— 942).—  Benz ilic  acid  which  has  been  mixed  with 
a  small  proportion  of  anhydrous  sodium  carbonate 
yields,  when  very  energetically  heated,  a  mixture  of 
benzilide,  m.  p.  194°,  and  3:3:4: 4 -tetraphenyl- 
cyolobutaneA  :  2 -dione,  m.  p.  168°.  The  new  com¬ 
pound  is  coloured  red,  the  colour  intensity  being  that 
of  a  true  dye.  It  shows  general  absorption  in  the 
blue  and  violet.  Proof  of  the  constitution  of  the 


latter  rests  mainly  on  its  oxidation  by  chromic  acid 
to  benzoph enone  (yield  49%).  With  alcoholic  potass¬ 
ium  hydroxide  or  potassium  cyanide,  phosphorus 
pentaehloride,  thionyl  chloride,  alcoholic  bromine. 


zinc  dust  and  glacial  acetic  acid,  magnesium  ethyl 
bromide,  or  pheny  lhy  drazine  it  yields  resinous, 
apparently  highly  polvmerised  products. 


HWuen 


Preparation  of  phenolic  ketones  by  the  HCoesch 
method.  A.  Kobczynski  and  A.  Novakovski 


(Rocz.  Cliem.,  1928,  8,  254 — 262). — See  this  vol.,  523. 


Synthesis  of  bensoqninone.  J.  F.  Durand 
(Compt.  rend.,  1928, 186,  1221).— The  statement  that 
beiizoquiiione  was  obtained  from  acetylene  and  carbon 
monoxide  (A.,  1927,  566)  is  withdrawn. 

J.  D.  Fulton. 

Bromophenols,  XXXII.  Preparation  of 
2  :  6-dibromo-m-xyloquinone  from  .s-xylenol. 
M.  Kohn  and  M.  K.  Feldmann  (Monatsh.,  1928,  49, 
169 — 172). — s-Xylenol  is  brom mated  in  acetic  acid 
to  tribromo-s-xylenol  (methyl  ether,  m.  p.  116°; 
cf.  Blanksma,  A.,  1903,  i,  164),  which  when  oxidised 
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by  fuming  nitric  acid  yields  2  :  §-dibronio-m-xylo- 
quinone,  m.  p.  176°,  rhombic  prisms  of  angle  68°  4', 
doubly  refracting,  a =1-4804  [Hlawatsch].  This  is 
reduced  by  sulphurous  acid  to  2  :  §-dibromo-m-xylo- 
quinol,  charring  at  180°  {benzoyl  derivative,  m.  p.  253° ; 
methyl  ether ,  m.  p.  116°,  b.  p.  309 — 311°/741  mm.). 

E.  W.  WlGNALL. 

Manufacture  of  a  2  :  3-dichloronitro-l  :  4- 
naphthaqiiinone.  I.  G.  Earbenind.  A.-G. — See 
B.,  1928,  441. 

Di  azides  of  anthr a.qu  in  one ,  K.  Brass  and  E. 
Albrecht  (Ber.,  1928,  61,  [1?],  983 — 993). — The 
stability  of  diazides  of  anthraquinone  depends  on 
the  position  of  the  azido-groups  in  the  anthraquinone 
nucleus  and  the  manner  in  which  they  are  dis¬ 
tributed.  Proximity  to  the  carbonyl  group  causes 
instability  in  the  a- derivatives  which  decreases  from 
the  1:4-  to  the  1  :  5~  and  to  the  1  :  8-compound. 
If,  however,  the  residual  affinity  of  the  carbonyl 
group  is  engaged  by  the  residue  formed  from  the 
decomposition  of  one  azido -radical,  the  second  azido- 
group  becomes  stabilised,  Anthraquinone -2  :  6- di¬ 
azide,  on  the  other  hand,  is  completely  stable. 

1  : 4-Diammoanthraquinone  is  converted  by  di- 
azotisation  in  concentrated  sulphuric  acid  followed 
by  treatment  of  the  diazonium  sulphate  with  bromine 
into  the  very  unstable  perbromide  which,  with 
ammonia,  yields  the  corresponding  diazide ;  this 
last  compound,  even  when  strongly  cooled,  steadily 
evolves  nitrogen  and  passes  into  anthraquinone- 1  :  4- 
dianthraml.  Decomposition  of  the  diantliranil  by 
concentrated  sulphuric  acid  at  200°  gives  about  equal 
quantities  of  1 -amino -4-hydroxy anthraquinone,  m.  p. 
208°,  and  I  :  4-diaminoanthraquinone,  in,  p.  268°, 
contaminated  by  products  of  high  mol.  wt.  The 
formation  of  the  latter  substance  is  explained  by 
intermediate  radical  production,  whereas  that  of  the 
former  remains  unexplained,  since  it  is  not  due  to 
hydrolysis  of  the  1  :  4 -diamino- compound,  1  :  5-Di¬ 
amino  anthraquinone  is  converted  similarly  into 
anthraquinone- 1  :  5-diazide,  which  gradually  passes 
at  the  atmospheric  temperature  into  anthraquino- 
1  : 5 -diantliranil.  The  freshly- prepared  diazide  is 
decomposed  by  90%  sulphuric  acid  into  4  : 8-di- 
aminoanthrarufin ;  1  :  5-diaminoanthraquinone  does 

not  appear  to  be  regenerated.  When  rapidly  pre¬ 
pared  at  a  low  temperature,  nearly  homogeneous 
anthraquinone- 1  :  8 -diazide  can  be  obtained  from 
1  :  8 - dia minoanthraquinone ;  it  gives  a  compound 
with  triphenylphospliine.  When  preserved  at  the 
ordinary  temperature,  it  gradually  loses  one 

third  of  its  nitrogen,  giving  1  -anthr- 
aniloanthraquinone-8-azide  (I),  more 
rapidly  prepared  by  crystallisation 
of  the  diazide  on  treatment  of  it 
with  boiling  water;  with  triphenyl- 
phospMne  it  affords  anthraniloanihra - 
q  uinon  e  trip  h  e  n  ylphos  p  h  i  n  e  i  m  i  n  e . 
4 : 5-Diaminoehrysazine  comprises  90%  of  the  pro¬ 
ducts  of  the  decomposition  of  the  an thranilo azide  by 
sulphuric  acid,  the  remainder  consisting  of  insoluble 
compounds  of  high  mol.  wt. ;  regeneration  of  1:8- 
diarainoanthraquinone  is  not  observed.  Anthraquin¬ 
one-  2  :  6 -diazide,  decomp.  202°,  forms  pale  brown 


crystals,  sensitive  to  light;  anthraquinone- 2  :  Q-di- 
iriphenylphosphine imi?ie,  O50H3IJQ2N2P2?  m.  p,  above 
280°,  is  described.  Decomposition  of  the  diazide  by 
sulphuric  acid  follows  an  ill-defined  course,  the  sole 
isolable  product  being  2  :  6- diaminoanthrarufin. 

H.  Wren. 

AnthraquinonedicUorodi-imine  [l:4-dichloro- 
immodihydroanthraqumoiie]  and  its  compounds 
with  amines.  A.  A.  Sanin  (J.  Buss.  Phys.  Chem . 
Soc.,  1927,  59,  867—875),—!  :  4-D ichloro iminodi- 
hydroanthraquinone  was  prepared  by  treating  1  :  4- 
diaminoanthraquinone  with  bleaching  powder  in 
aqueous  suspension,  and  recrystallising  the  pre¬ 
cipitate  from  carbon  tetrachloride,  when  a  reddish- 
brown  solid  was  obtained,  m.  p.  155—156°,  soluble 
in  nitrobenzene  and  pyridine,  less  soluble  in  the 
other  usual  organic  solvents.  When  warmed  in  alcohol 
or  acetic  acid  solution,  it  was  reduced  to  the  amine. 
On  reduction  with  hyposulphite,  it  showed  the  pro¬ 
perties  of  a  vat  dye.  Other  diamines  of  the  anthra¬ 
quinone  series,  such  as  1  :  4  :  5  :  8-tetra-aminoanthra- 
quinone,  1  :  5-diamino-4  :  8- di  hydroxy  an  tkraquin- 
one,  l-amino-4-hydroxyanthraquinone,  as  well  as 
the  0- substituted  compounds,  gave  similar  products. 

On  condensing  the  dichloroimmo- compound  with 
aniline  in  the  presence  of  anhydrous  sodium  acetate 
or  copper  acetate,  a  chloride  was  obtained,  of  which 
the  free  base  was  a  black  compound ,  m.  p.  204^-206°, 
dissolving  in  concentrated  sulphuric  acid  with  a  blue 
colour,  and  possessing,  probably,  the  azonium 
structure  (I).  Besides  this  base,  a  dark  solid ,  in,  p. 

PhN -  iNPh 

CO  C  C  NHPh 


234 — 235°,  easily  soluble  in  aniline,  pyridine,  and 
nitrobenzene,  was  obtained,  probably  having  the 
structure  (II),  M.  Zvegintzov. 

Rttbiadin.  I,  Synthesis  of  2  : 4-dihydroxy- 
l-methylantliraqumone,  P.  0.  Mittar,  M.  Sen, 
and  P.  K.  Paul  (J.  Indian  Chem.  Soc.,  1927,  4, 
535—540).  —2  :  4  -  Dihydroxy-o-toluio  acid  (cresor- 
sellenic  acid),  prepared  by  a  slight  modification 
of  the  method  of  Jacobsen  and  Wierss  (A.,  1883, 
1121),  when  heated  with  benzoic  and  sulphuric  acids 
at  125—130°  for  12—15  hrs.  yields  2  :  4-dihydroxy- 
1  -methylanthraquinone,  m.  p.  265— 266°  (diacetate, 
m.  p.  181 — 182°),  which  is  not  identical  with  rubiadin 
to  which  Schunck  and  Marchlewski  (J.C.S.,  1894,  65, 
183)  ascribed  this  constitution.  Cresorscllenic  acid 
by  methylation  yields  2  :  4-dimetkoxy~o~to\  uic  acid, 
m.  p.  160°,  the  methyl  ester,  b.  p.  289— 291° , 
of  which  condenses  with  chloral  hydrate  in  the 
presence  of  cold  90%  sulphuric  acid  to  yield  3  :  5-df- 
methoxy  -  6  -  methyl  -  2  -  irieMoromdhylpMhali.de ,  m.  p. 
176°,  which  is  converted  by  heating  with  20%  sodium 
hydroxide  solution  on  a  water-bath  for  5  hrs.  into 
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3:5-  dimethoxy  -  ti-methi/l-2-vhihalidecarboxylic  acid , 

,  C,BMo(qHo),<'g|— >0^0  )  m.  p.  218—219° 

^  Jr 

{ethyl  ester ,  m.  p.  134°),  which  is  decarboxylated  by 
heating  with  sulphuric  acid  at  225 — 235°,  yielding 
3  :  o-dmiethoxy-S-methytyihthalide,  m.  p.  249°.  The 
latter  could  not  be  oxidised  to  3  :  5-dimethoxy-6- 
methylphthalic  acid.  J.  W.  Baker. 

Rubiadin.  II.  Synthesis  of  1  :  3-dihydroxy- 
2-methylanthra  quin  one .  P.  C.  Mitter  and  P. 
Gotta  (J.  Indian  Chem.  Soc.,  1928,  5,  25—28;  cf. 
preceding  abstract). — Repetition  of  the  preparation 
of  1  :  3-dihydroxy-2-methylanthraquinone  (Schunck 
and  Marchlewski,  J.C.S.,  1893,  63,  969)  shows  that 
the  product  obtained  by  those  authors  by  the  con¬ 
densation  of  benzoic  and  2  :  6-dihydroxy-p-toluic 
acids  probably  contained  traces  of  1:3:5:  7-tetra- 
hydroxy-2  :  6-dimethylanthraquinone.  When  an 
excess  of  benzoic  acid  is  used,  pure  1  :  3 -dihydroxy- 
2-methylanthraquinone,  m.  p.  290°  (acetyl  deriv¬ 
ative,  m.  p.  225°),  identical  with  rubiadin,  is  obtained. 
In  the  preparation  of  2  :  6-dihydroxy  qp-toluic  acid 
by  fusion  of  the  corresponding  sulphonic  acid  with 
potassium  hydroxide,  small  amounts  of  2 -hydroxy  - 
tcrephthalic  acid  are  obtained.  G.  A.  C.  Gough. 

o-Aminocarb oxylic  acids  of  the  antkraquinone 
series  and  substitution  products  thereof.  I.  G. 
Farbenind.  A.-G. — See  B.,  1928,  361. 

Manufacture  of  2  :  4  -  dichlor  o~l  -  am  inoanthr  a- 
quinone  and  intermediate  products  from  m-di- 
chlorobenzene  and  phthalic  anhydride,  I. 
Gubelmann,  H.  J.  Wi eland,  and  0.  Stallman n. — 
See  B.,  1928,  440. 

Vat  dyes  of  the  d  ih  enz  ant  hr  one  series,  I.  G. 
Farbenind.  A.-G. — See  B„,  1928,  399. 

Manufacture  of  new  vat  dyes  and  new  inter™ 
mediate  compounds.  I.  G.  Farbenind.  A.-G.- — 
See  B.,  1928,  441, 

Structure  of  tannin,  M.  Nierenstein  (J.  Russ. 
Phys.  Chem.  Soc.,  1927,  59,  951 — 952). — A  criticism 
of  Fischer’s  formula  for  tannin,  in  the  light  of  the 
author’s  researches.  On  exhaustive  methylation  with 
diazomethane  of  Chinese  tannin,  followed  by  acid 
hydrolysis,  2:3:5:  6-tetramethylglneose,  and  not 
dextrose  as  is  demanded  by  Fischer’s  formula,  is 
obtained.  Under  the  same  conditions,  synthetic 
pentagalloyl- p-glucose  also  yields  dextrose.  Further, 
brewer’s  yeast  ferments  tannin,  giving  an  optically 
active  compound,  free  from  sugar,  possessing  well- 
defined  tanning  properties,  without  the  formation  of 
either  met  a  digallic  or  gallic  acids. 

M.  Zvegintzov. 

Rile  acids.  XIX.  M.  Schenck  and  H.  Kirch- 
hof  (Z,  physiol.  Chem.,  1928,  175,  135 — 444).— 1 The 
dioxime  of  bilianic  acid  on  treatment  with  sulphuric 
acid  yields  an  isomeride  for  which  formula  (I)  is 
suggested  (cf.  A.,  1927,  665),  although  the  position 
of  the  nitrogen  atoms  is  hypothetical.  By  the 
action  of  nitric  acid  on  this  dnsooxime  two  crystalline 
products  have  been  obtained,  only  one  of  which  has 
been  examined  carefully.  This  compound, 
€24115405X2,  111.  p.  230—232°  with  frothing  and 


charring,  is  blue  and  is  formed  by  the  action  of 
nitric  acid  at  the  ordinary  temperature.  Analytical 
data  and  the  absence  of  heat  production  or  gas 
evolution  suggest  that  no  marked  decomposition 
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occurs,  and  it  is  considered  probable  that  a  change 
occurs  in  the  lactam  grouping  of  the  upper  ring  in  (I) 
with  the  production  of  a  bridged  ring ;  formula  (II) 
is  tentatively  suggested  for  this  compound ;  the 
latter  decolorises  alkaline  potassium  permanganate 
only  slowly,  and  is  soluble  in  alkalis,  the  blue  colour 
being  stable  unless  excess  of  alkali  is  present.  If 

the  treatment  with  nitric 
acid  is  more  prolonged, 
the  blue  colour  disappears 
and  a  colourless  crystalline 
product,  which  has  not 
been  investigated  further, 
is  obtained.  The  di iso- 
oxime  of  ssobilianie  acid 
(cf.  this  voL,  639),  heated 
with  25%  hydrochloric 
acid,  yields  a  crystalline 
substance,  C2;1H35OyN,HCl,  m.  p.  about  248°  after 
sintering,  and  it  is  concluded  that  the  nitrogen  atom  is 
probably  removed  from  the  upper  ring ;  formula 
(III)  is  suggested  for  the  corresponding  free  base, 
but  the  latter  has  not  yet  been  isolated. 

A.  Wormall. 

Nitration  products  of  abietic  acid.  J.  Dubgurg 
(Bull.  Inst.  Pin,  1927,  241—246;  Chem.  Zentr., 
1928,  i,  341 — 342). — Johansson’s  results  (Ark.  Kerai, 
Min.  Geol.,  1917,  No.  19)  could  not  be  repeated. 
Addition  of  nitric  acid  (120  c.c.)  to  abictic  acid  (300  g.) 
in  boiling  alcohol  (600  c.c.)  yields  dinitrodecahydro- 
retenecarboxylic  acid ,  C19H26(X>(N02)2j  m.  p.  162 — 
165°,  [<x]ydlw  “115*2°,  [a I*.  -135*9°  (in  alcohol) 

(sodium,  potassium,  ammonium,  zinc ,  and  magnesium 
salts;  methyl  ester,  m.  p.  135 — 138°).  Aminodeca- 
hydrore tenecarboxylic  acid ,  CigH2702NH2,  has  m.  p. 
2 2 6 — 228° .  Trinitro -odahydromethylphenanthrenecarb- 
oxylic  acid ,  C16H16(N02)3sC0l>Hs  m.  p.  156—158°, 
[a]>*eiiow  — 136-4°,  [ oc]g,  -157-2°  (sodium  salt),  when 
treated  in  alcoholic  solution  with  sodium  or  sodium 
ethoxide,  yields  an  acetal,  C16H1706N2,  m.  p. 
212 — 215°,  and  a  product ,  C20H27O10N2,  m.  p. 
120° ;  the  latter  with  sulphuric  acid  affords  a 
product,  C10H13O8N2j  m.  p.  97°.  Trinitroabietic  acid , 
C20H27O2(NO2)3,  m.  p.  177 — 178°,  [a]yenow  “95°, 
-—125°,  is  obtained  by  nitration  of  abietic  acid 
(20  g.)  in  carbon  tetrachloride  (200  c.c.)  with  ordinary 
nitric  acid  (100  c.c,).  An  explosive  polynitro- com¬ 
pound  is  precipitated  by  water  from  a  solution  of 
abietic  acid  in  fuming  nitric  acid.  A.  A.  Eld  ridge. 
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Carotin.  It.  Pummerer  and  L.  Hermann  (Ber., 
1928,  61,  [ B ],  1099 — 1102). — The  absorption  spectrum 
of  carotin  in  csycZohexane  is  compatible  only  with 
the  presence  of  a  large  number  of  conjugated  double 
linkings.  When  treated  with  perbenzoic  acid  in 
chloroform,  carotin  absorbs  eight  atoms  of  oxygen 
per  mol.,  indicating  the  presence  of  eight  double 
linkings  if  the  normal  course  of  the  action  be  assumed. 
With  iodine  chloride,  11-11-5  mols.  of  reagent  are 
absorbed  per  mol.  of  carotin.  This  value  corresponds 
closely  with  the  results  expected  from  hydrogenation. 
The  reaction  does  not,  however,  proceed  normally, 
since  it  is  accompanied  by  loss  of  about  3  mols.  of 
halogen  acid.  The  presence  of  eight  double  linkings 
appears  definitely  established,  to  which  three  “inert55 
double  linkings  may  possibly  be  added.  When 
similarly  investigated,  xanthophyll  is  found  to  have 
eight  double  linkings.  II .  Wren. 

Rotenone,  the  active  principle  of  the  derris 
root.  S.  Takei  (Ber.,  1928,  61,  [B],  1003—1007  ; 
ef.  A.,  1925,  i,  761).— Determinations  of  the  mol.  wt. 
of  rotenone  in  benzene  and  camphor,  combined  with 
the  isolation  of  a  phenyl  by  draz  one,  m.  p.  243 — 244°, 
and  an  oxime,  m.  p.  239°,  lead  to  an  alteration  of  the 
formula  from  C19H1805  to  This  change 

is  applicable  also  to  zsorotenone  produced  from 
rotenone  by  boiling  50%  sulphuric  acid  or  from 
rotenone  hydrochloride ,  m.  p.  188°,  by  the  action  of 
zinc  dust  and  glacial  acetic  acid.  Rotenic  acid, 
C12H1204  (formerly  C9H10O3),  is  characterised  by  its 
thallium  salt,  in.  p.  203°,  and  acetyl  derivative,  m.  p. 
155°.  It  is  converted  by  ethereal  diazomethane  into 
the  non- crystalline  methyl  ester  of  the  methylated 
acid,  from  which  the  methylated  acid ,  G12H1103*0Me, 
m.  p.  115°,  is  obtained  by  hydrolysis ;  the  latter  sub¬ 
stance  yields  a  ( ?)  hydroxamic  acid ,  C13H1403IN#0H, 
m.  p.  120°.  Nitration  of  rotenic  acid  gives  ill -defined 
products  from  which  methyl  niiromethylrolenalc , 
N02*C1;LH90(0Me)*C02Me,  m.  p.  120°,  is  obtained 
by  aid  of  diazomethane.  Distillation  of  rotenic  acid 
causes  loss  of  carbon  dioxide  and  formation  of  a 
phenol ,  C11H1202,  b.  p.  271°/760  mm.,  m.  p.  42°,  and 
a  substance,  (?)  C22H20O4,  m.  p.  136° ;  the  p -toluene- 
sulphonyl  derivative,  m.  p.  105—106°,  and  the  methyl 
ether ,  b.  p.  137°/ 13  mm.,  of  the  phenol  are  described. 
An  oxime  could  not  be  prepared  from  the  phenol  or 
its  methyl  ether.  Oxidation  of  rotenic  acid  by 
aqueous  permanganate  affords  *  so  butyric  acid,  whereas 
acetic  acid  is  derived  similarly  from  the  phenol 
methyl  ether.  Rotenic  acid  is  therefore  regarded  as 
a  hy  dr  oxy  fsopropy  lco  u m aronecarb oxy lie  acid  in  which 
the  position  of  the  substituents  remains  undecided. 

H.  Wren. 

Constituents  of  Myoporuni  Iceturn,  Forst. 
(“  Ngaio  M).  III.  Oxide  rings  of  ngaione. 
F.  H.  McDowall  (J.C.S.,  1928,  1324—1331).— 
Ngaiol  (A.,  1927,  566),  when  treated  with  hydrogen 
and  platinum-black  in  glacial  acetic  acid  solution, 
gives  an  oxido-glycol,  C15H2S0(0H)2,  d™  0-966, 
1*4664,  differing  in  its  colour  reaction  and  in  its 
physical  constants  from  that  obtained  using  Skita's 
colloidal  palladium  ( loc .  cit.).  The  oxide  rings  of  the 
hydrogenated  derivatives  of  ngaione  can  be  opened 
by  the  action  of  hydrogen  halides  in  glacial  acetic 


acid  solution.  T etrahydrongaiene  dioxide  gives  open¬ 
ing  of  only  one  oxide  ring  with  formation  of  an  oily 
chloro-oxido- acetate,  C15H2SOCbOAc.  Tetrahydro- 
ngaiol  with  hydrogen  iodide  in  glacial  acetic  acid 
suffers  fission  of  both  oxide  rings  with  formation  of 
an  oily  poly  iodide  acetate,  probably  C15H28I3(OAc)3, 
which  cannot  be  reduced  without  the  formation  of 
an  ethylenic  linking.  Hydrogenation  of  the  product 
of  reduction  gives,  after  hydrolysis,  a  mixture  of 
alcohols  from  which,  by  fractional  distillation  under 
reduced  pressure,  a  paraffin  alcohol ,  C15H31OH,  b.  p. 
168 — 172 "‘729  mm.,  c/|j  0*841,  1-4474,  was  isolated. 

In  one  experiment,  a  paraffin  glycol ,  C15H30(OH)2, 
b.  p.  200— 2 15°/ 13  mm.,  mfj  1*4655,  was  obtained. 
The  isolation  of  these  last  two  compounds  proves 
definitely  the  absence  of  carbocyclic  rings  from  the 
molecule  of  ngaione.  From  the  stability  of  ngaiol 
to  water  under  pressure  and  of  ngaiol  and  tetrahydro- 
ngaiol  to  acetic  anhydride,  it  is  concluded  that  an 
ethylene  oxide  ring  is  not  present  in  ngaione.  An 
isomer ide  of  ngaiol,  b.  p.  188 — 190°/29  mm.,  1*013, 
?i$  1*4794.  and  a  sesquiterpene  monoxide,  C15Hol0, 
b.  p.  160—170°,  n*  1*4894,  d'i  0-9485,  have  been 
isolated  from  crude  ngaiol. 

The  colour  reaction  given  by  furan  derivatives 
with  vanillin  and  concentrated  hydrochloric  acid 
(Asahina,  A.,  1924.  i,  977)  is  also  given  by  the  majority 
of  the  oxides  now  described,  as  well  as  by  ethyl  ether, 
acetal,  ?  so  amyl  ether,  phenetole,  anisole,  diphenyl 
ether,  and  di met hylpy rone .  M.  Clark. 

Colouring  matter  of  citrus  juices.  M.  B.  Mat- 
lack  (Amer.  J.  Pharm,,  1928,  100,  243 — 246). — The 
principal  pigment  of  the  Indian  red  pummelo  and 
the  pink  grape  fruit  is  lyeopin.  Pulp  from  the  sweet 
orange,  satsuma,  and  king  mandarin  gave  less  definite 
tests  when  subjected  to  the  Molisch  microcrystallis¬ 
ation  method,  an  unsaponi liable  compound,  m.  p.  75°, 
influencing  the  form  of  the  crystals.  Spectroscopic 
examination  of  light  petroleum  and  alcoholic  extracts 
of  orange  and  tangerine  pulp  indicated  the  presence 
of  carotin  and  xanthophyll.  S.  Coffey. 

Ultra-violet  absorption  curves  of  pulegone  and 
isopulegone,  J.  S  a  yard  (Compt.  rend.,  1928,  186, 
1436 — 1438,  and  Bull.  Soc.  chim.,  1928,  [iv],  43, 
524 — 529). — Whilst  [5 -pulegone  (A.,  1926,  4-08)  pos¬ 
sesses  the  two  absorption  bands  in  the  ultra-violet 
corresponding  with  those  often  observed  in  mi- 
saturated  and  ketonic  compounds,  the  bands  of  iso- 
pulegone  merge  into  each  other.  Pulegone  obtained 
by  distillation  has  a  greater  absorption  in  the  band 
due  to  the  double  linking.  Since  this  absorption  is 
unchanged  by  treatment  of  the  substance  with 
potassium  hydroxide,  it  is  probably  caused  by  the 
presence  of  the  more  unsaturated  enolie  tautomeride. 

G.  A.  C.  Gough. 

Optical  activity  and  polarity  of  substituent 
groups.  VIII.  Growing-chain  effects  and  ortho- 
effect  in  benzoic  esters.  H.  G.  Rifle,  W.  Hay,  and 
J.  Paul  (J.C.S.,  1928,  1347 — 1361). — The  rotatory 
powers  of  a  series  of  menthyl  n-alkoxyaeetates  and 
menthyl  hydrogen  dicarboxylates  have  been  measured 
for  different  wave-lengths  both  in  solution  and  in  the 
homogeneous  state.  The  values  for  the  alkoxy- 
acetates  fall  steeply  to  a  minimum  at  propoxy-,  rise 
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rapidly  to  a  maximum  at  butoxy-  and  amyloxy-,  and 
then  fall  to  a  minimum  at  lieptyl-  and  octyl-oxy- 
acetates.  The  menthyl  hydrogen  dicarboxylates 
give  a  maximum  for  glutarate,  a  minimum  for 
suberate,  and  another  maximum  for  azelate.  When 
these  values  are  plotted  against  the  length  of  the 
chain,  which  is  measured  from  and  includes  the 
asymmetric  atom,  it  is  found  that  the  maxima  for 
one  series  almost  coincide  with  the  minima  for  the 
other.  It  is  concluded  from  these  results  that  the 
influence  of  o- substituents  in  optically  active  benzoates 
(this  vol.,  221)  is  propagated  through  space.  A 
pronounced  alternation  in  the  rotatory  powers  of  the 
menthyl  hydrogen  dicarboxylates  is  found,  which 
disappears  in  the  sodium  salts.  It  is  suggested  that 
the  alternation  is  a  superimposed  secondary  effect 
due  to  association  of  the  hydrogen  esters  through 
the  carboxyl  groups. 

The  following  compounds  are  described  :  1  -menthyl 
propoxy  acetate,  b.  p.  161°/14  mm. ;  n -butoxyaeetic  acid , 
b.  p.  115 — 116°/10  mm.  (1  -menthyl  ester,  b.  p.  172*5°/ 
14  mm.),  from  sodium  butoxkle  and  sodium  chloro- 
acetate ;  n - amylox yacet ic  acid,  b.  p.  134°/ 12  mm. 
(acid  chloride ,  b.  p.  103°/64  mm. ;  1  -menthyl  ester, 
b.  p.  148°/14  mm.} ;  ndiexyloxyacetic  acid ,  b.  p.  143— 
144°/ 10  mm.  (acid  chloride ,  b.  p.  106 — 108°/22  mm.; 
\-menthyl  ester,  b.  p.  187°/10  mm.) ;  n-heptyloxyacetic 
acid ,  b.  p.  156°/10  mm.,  m.  p.  7*5 — 8*5°  (acid  chloride , 
b.  p.  116°/16  mm. ;  1  -menthyl  ester,  b.  p.  200°/ll  mm.), 
and  n -octyloxy acetic  acid ,  b.  p.  166°/ 10  mm.,  m.  p. 
12*5— 13*5°  (acid  chloride,  b.  p.  125 — 126°/12  mm. ; 

1  -menthyl  ester,  b.  p.  183°/2  mm.).  \- Menthyl  hydrogen 

glutarate ,  adipate ,  pimelaie ,  suberate ,  azelate,  and 
sehacate  were  obtained  by  partial  hydrolysis  of  the 
corresponding  dimenthyl  esters.  H.  Burton. 

Carene.  M.  Lag  ache  (Bull.  Inst.  Pin,  1927, 
233—239 ;  Chem.  Zcntr.,  1928,  i,  339).— The  oil  from 
Firms  longifolia  has  dm  0s  87 5,  nt  (Hg  yellow')  14797, 
rrg  (Hg  green)  1*4803,  %  —1*51°,  aQ  —1*18°,  and 
yields  Z-pincne  24*8%,  nopinene  9*7%,  a  terpene  and 
carene  37*6%,  an  L terpene  1*7%,  oxidation  products 
and  longifolene  20*2%,  and  residue  6*8%.  The 
carene  has  b.  p.  70° /10  mm.,  dP  0*8635,  nP  1*4678, 
1*4682,  14700.  [«]r  +17*13°,  [a]f  +19*88° 

(nitrosochloride,  m.  p.  101 — 102°,  [a]Y  +254*80°,  [a]G 
+288*62°) ;  nitrosocarcne  has  m.  p.  89 — 90°,  [a]v 
+  160°,  [a]ti  +185°;  carencnitrolmethylamine,  m.  p. 
180°,  [a]Y  +153*90,  [a]G  +188*9°;  earenenitrolethyl- 
amine,  m,  p.  155°,  [a]Y  +135*6°,  [a]G  +176°;  carene- 
nitrolpropylamine,  m.  p.  95°,  [a]Y  +123*4°,  [a]6 
+  1814°.  A.  A.  Elbridgb. 

Preparation  of  bromocamphor,  F.  Chem- 
xitius  (Pharm.  Zentr.,  1928,  69,  307 — 309). — The 
slow  addition  of  bromine  (1  mol.)  to  camphor  at  40— 
45°  yields  d ibr omoc amphor ,  which  loses  hydrogen 
bromide  when  heated  at  70°  and  finally  at  120°  for 
3  hrs.  The  crude  product  is  then  poured  into  10% 
potassium  carbonate  solution.  By  recrystallisation 
from  alcohol  and  recovery  from  mother-liquors,  a 
total  yield  of  80%  of  theory  of  bromocamphor,  m.  p. 
76°,  is  obtained.  R.  K.  Callow. 

Dynamic  isomerism.  XXVII.  Absorption 
spectra  of  prototropic  compounds.  Physical 
properties  of  the  stable  and  labile  forms  of 


benzoyleamphor.  T.  M.  Lowry,  C.  A.  H.  Mac- 
Conkey,  and  H.  Burgess  (J.C.S.,  1928,  1333 — 1347). 
— -Measurements  have  been  made  of  the  m.  p.,  optical 
rotation,  rotatory  dispersion,  solubility,  and  ultra¬ 
violet  absorption  of  the  enolic  and  ke tonic  forms  of 
benzoyl  camphor.  Contrary  to  the  statement  of 
Morton  and  Rosney  (A.,  1926,  454)  that  the  two 
isomeric  forms  of  benzoyle amphor  give  bands  at  the 
same  wave-length  but  of  unequal  intensity,”  the 
absorption  bands  of  the  enol  and  ketone  are  shown  to 
be  of  almost  equal  intensity,  whilst  differing  widely 
in  wave-length.  The  absorption  of  the  equilibrium 
mixture  in  very  dilute  alcoholic  solutions  corresponds 
closely  with  that  of  a  mixture  of  two  parts  of  enol 
and  one  part  of  ketone.  Van  Jt  Hoff's  relation  between 
the  solubilities  of  the  two  forms  and  their  equilibrium 
concentrations  has  been  tested  for  solutions  in  alcohol, 
acetone,  and  benzene  and  found  to  hold  good  within 
+8%.  The  ratio  of  the  initial  and  final  solubilities 
of  the  enolic  form  indicates  that  the  equilibrium 
mixture  in  a  saturated  alcoholic  solution  contains 
about  58%  of  enol,  in  close  agreement  with  the  pro¬ 
portion,  59%,  deduced  from  the  optical  rotations  of 
the  solutions. 

Improved  methods  of  preparation  of  the  enolic 
and  ketonic  forms  of  benzoyle  amphor  are  described. 

M.  Clark. 

p-2-Furylethylamine .  T.  Yabuta  and  K.  Kambe 
(Proc.  Imp.  Acad.  Tokyo,  1928,  4,  120 — 121). — (3-2- 
Furylethylamine  (picrolonate)  (Windaus  and  I) aimer, 
A.,  1921,  i,  117)  is  conveniently  prepared  by  reducing 
jB-nitro-2-furylcthylene  with  aluminium  amalgam  to 
2-furylacetaldoxime  (Asahina  and  Fajita,  A.,  1923, 
i,  239)  and  then  the  latter  with  sodium  amalgam. 
The  nitrofurylethylene  is  obtained  by  the  action  of 
nitrous  fumes  on  (3 -2 -fury  la  cry  lie  acid  in  benzene 
solution.  J.  Stewart. 

Condensation  products  of  furfur  aldehyde  with 
acid  amides.  K.  Beaucourt  (Monatsh.,  1928,  49, 
1 — 7). — Condensation  of  furfuraldehyde  (1  mol.)  with 
acid  amides  (2  mols.)  by  heating  the  components 
together  for  31 — 4  hrs.  on  a  water- bath  in  a  current 
of  carbon  dioxide,  occurs  thus :  C4H3OCHO+ 
2NH2*C0R=C4H30,CH(NH*C0R)2+H20.  Ill  this 
way  from  the  appropriate  acid  amide  are  prepared 
furfurylidene-di acetamide  (yield  40%),  m.  p.  197° 
( decomp . ) ;  -diprop ionam ide  (yield  35%),  m .  p.  195° 
(decomp.) ;  - di-n-butyramide  (yield  35—40%),  m.  p. 
181°  (decomp.) ;  -dibenzamide  (30—35%  yield),  de¬ 
comp.  185°.  With  formamide  only  resinous  products, 
from  which  no  crystalline  compound  could  be  isolated, 
were  obtained.  The  use  of  condensing  agents  (hydro¬ 
chloric  acid  or  pyridine)  reduces  the  yields  to  nearly 
one  half.  J.  W.  Baker. 

Esters  of  furoylacetic  acid.  J.  E.  Zanetti  and 
C.  O.  Beckmann  (J.  Amer.  Chem.  Soc.,  1928,  50, 
1438— 1442).— The  methyl  ester,  b.  p.  144 — 145°/20 
mm.  [sodium,  potassium,  and  capper  salts;  oxime, 
m.  p.  124—125°;  semicar bazone,  m.  p.  141 — 142° 
(decomp.)] ;  n -propyl  ester,  b.  p.  110—112°/!  mm. 
(sodium  and  copper  salts ;  oxime ,  m.  p.  120—121°; 
semicarbazone,  m.  p.  137—138°),  and  n-butyl  ester, 
m.  p.  25*2°,  b.  p.  136 — 138°/3  mm.  (copper  salt; 
oxime,  m.  p.  102° ;  semicarbazone ,  m.  p.  127—128°), 
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of  furoylacetic  acid  have  been  prepared.  The  in.  p. 
of  the  above  oximes  are  determined  at  a  standard 
rate  of  heating  (4°/min.),  and  are  actually  the  tem¬ 
peratures  of  conversion  into  3-furyloxazolone  (A., 
1910,  i,  892).  The  stability  of  these  oximes  is  not  in 
accordance  with  the  order  of  attraction  of  the  furyl 
group  for  hydroxyl  given  by  Hantasch,  whilst  their 
relative  stability  is  not  in  accordance  with  Abegg’s 
theory  (A.,  1899,  i,  327).  H.  E.  F.  Nottox. 

Action  of  ethyl  formate  on  dibenzyl  ketone. 
E.  Senary  and  G.  A.  Bittee  (Ber.,  1928,  61,  [13], 
1057 — 1000). — Difaenzyl  ketone  is  converted  by  an 
excess  of  sodium  ethoxide  and  ethyl  formate  in 
anhydrous  ether  into  the  disodium  salt  of  di {hydroxy - 
methylenebenzyl)  ketone,  recognised  by  its  conver¬ 
sion  by  water  and  aniline  hydrochloride  into  the 
dianilide,  CQ(GTh:CHKTHPh)2,  m.  p.  165—166°.  II, 
however,  the  sodium  salt  is  treated  with  dilute 
sulphuric  acid,  3  :  5 -diphenyl :  4 -pyrene,  in.  p.  186— 
187°,  is  obtained.  The  latter  substance  is  trans¬ 
formed  by  ammonium  acetate  into  4-hydroxy -3  :  5~ 
diphenylpyridine ,  m.  p.  370°  after  darkening,  reduced 
by  sodium  and  alcohol  to  4-hydroxy -3  :  5-diphenyl- 
piperidine,  in.  p.  about  310°  after  darkening  at  290°, 
and  converted  by  distillation  with  zinc  dust  into 
3  :  5 -diphenylpyridine,  m.  p.  193—194°  ( picrate ,  m.  p. 
27 G°) .  If  excess  of  sodium  etlioxide  and  ethyl  formate 
is  avoided  in  the  action  on  dibenzyl  ketone,  the  main 
product  is  hydroxymethylemdibenzyl  ketone ,  converted 
by  phenylhydrazine  into  1  :  4-d iphenyl -5(3) -benzyl- 
pyrazole,  m.  p.  128°.  Diethyl  ketone  gives  only  the 
ruonohydroxymethylene  derivative  when  an  excess 
of  ethyl  formate  and  sodium  ethoxide  is  employed. 

H.  Wren. 

Heteropolar  carbon  compounds.  VI.  s-piro- 
Pyrans,  W.  Dilthey  and  H.  Wubken  (Ber.,  1928, 
61,  [B],  963— 968).— The  development  of  colour  in 

hot  solutions  of  ^pirodinaplithapyTan,  (_  j 

(cf.  Lowenbein  and  Katz,  A.,  1926,  956;  Dilthey  and 
others,  A.,  1926,  1254;  Dickinson  and  Heilbron, 
A.,  1927,  251)  has  been  ascribed  by  Dilthey  to 
ionic  dissociation,  and  this  view  has  been  shared  by 
Dickinson  and  Heilbron  (A.,  1927,  884),  who,  how¬ 
ever,  find  that  coloration  is  not  developed  by 
3  :  3 '-dial kykpironaphth apyrans .  Confirmation  of 
the  authors*  theories  is  found  in  the  observ¬ 
ation  that  the  ability  of  sp&ropyrans  to  yield 
coloured  solutions  is  paralleled  by  their  tendency 
towards  salt  formation  and  that  the  phenomenon  is 
not  principal  in  nature.  Thus  3  :  S'-diethyLspiro- 
benzopyran  appears  incapable  of  forming  a  salt  with 
hydrogen  chloride  and  the  diminished  basicity  goes 

hand  in  hand  with  a 
hypsochromie  effect.  Also 
the  s^nrodinaphthopyran 
from  cyclohexanone  (I)  (cf. 
Dickinson  and  Heilbron, 
loc.  cit.)  gives  only  violet 
salts  which  are  not  readily 
isolated;  in  alcohol,  pyridine,  xylene,  or  chloro¬ 
benzene  it  does  not  develop  colour  when  heated,  but 
this  is  due  only  to  insufficiently  high  temperature, 
since  in  diphenyl  ether  (b.  p.  250°)  it  is  violet  and 


becomes  colourless  again  when  cooled.  The  inhibifcive 
effect  of  3  :  3'~disubstitution  is  therefore  not  absolute. 
Further,  the  development  of  colour  by  3-amjlspiro. 
dinaphthopyran  in  pyridine  is  greatly  facilitated  by 
the  addition  of  a  little  water ;  the  observation  is 
more  readily  explained  by  an  ionic  dissociation  than 
by  a  quinonoid  transformation. 

S-Amylspixodmaphthopyran,  m.  p.  182°  [ perchlorate , 
in.  p.  256°;  perchlorate  of  acetylated  base ,  m.  p.  204° 
(decomp.)],  is  prepared  by  saturating  an  alcoholic 
solution  of  2 -hy  dr  oxynaphthaldehy  de  and  methyl 
hexyl  ketone  with  hydrogen  chloride.  3  : 3'-Tri« 
mcthylenespirodinaphthopyran  forms  colourless 
crystals,  m.  p.  238° ;  the  normal  hydrochloride  and 
the  perchlorate ,  complete  decomp.  190°,  are  described. 
3  :  3 ' -D imefchylsmrod inaph thopyran ,  m.  p.  237—238°, 
is  obtained  with  certainty  by  the  action  of  2 -hydro  xy- 
naphthaldehyde  on  diethyl  ketone  in  glacial  acetic 
acid  saturated  with  hydrogen  chloride;  the  unstable 
picrate  is  described.  3  :  3r  -Diphenylspixodinaphiho- 
pyran,  C37H24Q2,  in.  p.  247 — 248°,  is  prepared  from 
dibenzyl  ketone  and  a  large  excess  of  2  -  hydroxy - 
naphthaldehyde.  In  glacial  acetic  acid  saturated 
with  hydrogen  chloride,  the  reactants  give,  after 
addition  of  perchloric  acid,  3 -phenyl-2 -benzylnaphtho - 
pyrylium  perchlorate ,  m.  p.  indef.  212 — 214°,  which 
in.  boiling  alcohol  passes  into  3 -phenyl - 2 -benzyliden e- 
5  :  Q-benzo-2-chro?nan>  m.  p.  146°.  fl.  Wren. 

m-Nitrobenzylidenedi-p-naphthol  [m-nitro- 
plienyldi  -  2  -  hydro xy  -  a  -naphthylmethane] .  O . 
Dischend orfer  (Monatsh.,  1928,  49,  133—145). — 
The  formation  of  a  yellow  compound,  m.  p.  61*5°,  of 
I  mol.  of  p -naphthol  with  1  mol.  of  m-nitrobenz- 
aldehyde  when  the  two  substances  are  melted  together 
at  70°,  or  heated  in  petroleum  solution  on  a  water- batli, 
is  confirmed  by  thermal  analysis.  The  eutectic 
mixture  has  m.  p.  47*5°  and  contains  17-5%  of 
P- naphthol.  Since  solutions  of  this  compound  are 
colourless  it  is  assumed  that  it  is  completely  dis¬ 
sociated  in  solution,  m  -N  itr  ophenyldi  -2  -  hydroxy-  a  - 
naphthylm ethane  (I)  (Zenoni,  A.,  1894,  i,  136) 
yields  a  monosodium  salt  when  it  is  dissolved  in 
6%  sodium  hydroxide  solution,  a  dibenzoate ,  m.  p. 
193—194°,  and  a  dimethyl  ether ,  m.  p.  216°.  It  is 
converted  by  oxidation  with  sodium  hypobromite  in 

alcohol  solution  into  dehydro - 
<  ;iQ,  m  -  niirobenzylidenedi  -  p  -  naphthol 

(annexed  formula),  m.  p,  221— 
222°  [oxime,  m.  p,  216—217° 
(decomp.)].  Dehydration  of  (I) 
with  concentrated  sulphuric  acid 
.  yields  d-m-nitrophenyl- 1 :  2  :  7  : 8- 
■'  dib enzoxanthen  (II)  (Zenoni,  loc . 
cit.),  which  is  also  obtained  by  heating  m-mitrobenz- 
aldehyde  and  [3 -naphthol  in  a  mixture  of  acetic  and 
concentrated  sulphuric  acids  at  50°.  It  is  oxidised 
by  heating  with  concentrated  sulphuric  acid  on  a 
water -bath  to  the  hydrogen  sulphate  of  9 -niiro- 
phenyl-l  :  2  : 7  :  8 -dibenzoxan th hydrol  (III),  m.  p.  286— 
287°  (decomp.)  [ethyl  ether ,  m.  p.  266—267°;  methyl 
ether ,  m.  p.  256—257°),  which  is  best  obtained  by 
decomposition  with  aqueous  acetone  of  the  ferric 
chloride  double  salt,  m.  p.  264°  (decomp.),  of  the 
pyrylium  chloride  (below),  which  is  obtained  by 
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oxidation  of  the  pyran  (If)  with  manganese  dioxide 
in  a  boiling  mixture  of  acetic  and  hydrochloric  acids 
and  treatment  of  the  resulting  solution  with  ferric 
chloride.  When  a  chloroform  solution  of  (III)  is 
treated  with  acetyl  chloride  and  anhydrous  hydrogen 
chloride  passed  into  the  solution  at  the  ordinary 
temperature,  it  is  converted  into  9 -nitrophenyldi 
naphthopyrylium  chloride  hydrochloride ,  m.  p.  281° 
(decomp.)  [mercurichloride,  m.  p.  286°  (decomp.) ; 
perbromide ,  m.  p,  225°  (deeomp.) ;  perchlorate »  m.  p. 
307°  (decomp.)].  When  (II)  is  reduced  with  zinc 
dust  and  acetic  acid  it  yields  9~m »acet(miidophenyl- 
1:2:7:  S-dibenzoxanthen,  m,  p.  246 — 247°,  which, 
on  hydrolysis,  is  converted  into  the  corresponding 
d-m-aminophe?iyl  derivative,  m,  p.  242—243°. 

J.  W.  Baker. 

Colour  and  chemical  constitution.  XXIII. 
The  pigments  of  flowers.  J.  Mom  (Trans.  Roy. 
Soc.  S.  Africa,  1928,  16,  12! — 130 ;  cf.  this  vol., 
184)— The  variation  in  colour  of  natural  antho- 
cyanidins  and  similarly  constituted  synthetic  sub¬ 
stances  with  the  number  and  position  of  hydroxyl 
groups  in  the  molecule  has  been  investigated  spectro¬ 
scopically  and  the  results  are  tabulated  and  dis¬ 
cussed.  A  regular  gradation  of  shade  is  found  as 
the  anthoeyanidin  is  simplified  down  to  the  parent 
substance  by  the  successive  removal  of  hydroxyl 
groups.  The  presence  of  these  groups  in  positions 
4'  and  7  has  the  greatest  effect  in  heightening  the 
colour.  When  hydroxyl  groups  are  present  in  these 
positions  the  presence  of  a  hydroxyl  group  in  positions 
3  or  5  only  broadens  the  absorption  band  without 
changing  its  position,  but  when  they  are  absent  the 
introduction  of  a  hydroxyl  group  in  position  3  has 
a  marked  effect.  In  acid  solution,  in  which  the 
compounds  are  supposed  to  exist  as  double  oxonium 
chlorides,  there  is  a  gradual  shift  of  colour  from  the 
yellow  (flavylium  chloride,  X  392)  to  the  violet  end 
of  the  spectrum  (delphmidin,  X  545)  as  the  number 
of  hydroxyl  groups  is  increased,  this  effect  being  due, 
probably,  to  loading  by  inactive  (non-ionised)  hydroxyl 
groups.  In  acid  solution  the  methoxyl  group  has 
only  a  very  slightly  greater  effect  than  the  hydroxyl. 
A  similar  colour  shift  towards  the  violet  occurs  when 
the  solution  approaches  neutrality,  and  the  absorp¬ 
tion  spectra  of  nine  derivatives  in  a  medium  of  pn 
5 — 0  are  recorded.  The  investigation  is  extended, 
in  a  medium  of  5,  to  a  series  of  amino-2-phenyl- 
qui noline  derivatives  which  arc  isologues  of  the 
anthoeyanidins ;  the  centre  of  the  band  in  these 
derivatives  occurs  at  a  position  10—20%  lower  than 
that  of  the  corresponding  oxygen  derivatives  (e.g., 
2-phenylquinoline,  X  358),  and  it  is  suggested  that 
this  is  due  to  the  possibility  of  the  formation  of  inner 
oxonium  salts  in  the  oxygen  but  not  in  the  nitrogen 
derivatives.  In  alkaline  solution  the  colour  of  the 
anthoeyanidin  is  shifted  towards  the  violet  end  of 
the  spectrum  (delphinidin,  X  690  and  590),  this  being 
due  to  the  hydroxyl  groups  acting  as  positive  centres 
and  not  as  loading  groups,  the  oxonium  structure 
disappearing  and  the  substances  having  the  carbinol 
configuration.  A  displacement  of  the  hand  towards 
the  violet  also  occurs  when  the  distance  between  the 
auxochrome  group  and  the  other  active  centre  (oxon¬ 
ium  atom)  is  increased  by  lengthening  the  side-chain, 


and  the  positions  of  the  bands  of  numerous  flavylium, 
benzopyryli um ,  and  carboeyanine  derivatives  are 
tabulated.  The  observation  of  Buck  and  Heilbron 
(J.C.S.,  1922,  121,  1204)  that  the  absorption  spectra 
of  their  styrylbenzopyrylium  salts  does  not  change 
when  the  colour  changes  from  red  to  bluish-green 
is  incorrect,  the  green  phase  possessing  a  strong  band 
in  the  far  red  (X  675  for  the  4' -hydroxy-,  and  X  700 
for  the  3;  :  4'-dihydroxy-eompounds  respectively) 
which  was  overlooked.  The  effect  of  replacing  the 
quinoline  ring  by  benzthiazole,  benzoxazole,  and 
benziminazole  rings  is  also  considered.  The  follow¬ 
ing  new  compounds  have  been  prepared  in  the  course 
of "  the  investigation  (no  experimental  details  are 
given)  :  7 -ammo-  (X  426),  4 f -amino-  (X  407),  7  :  4'- 
diamino-  (X  430),  5:7:  41  kriamino-  (X  440)  ^-phenyl- 
quinolines,  which  are  obtained  by  condensation  of 
the  appropriate  nitrobenzaldehyde  with  p-nitroaceto- 
phenone  in  the  presence  of  potassium  hydroxide, 
reduction  of  the  resulting  nitrophenyl  styryl  ketone 
with  sodium  hyposulphite,  and  closure  of  the  quinoline 
ring  by  the  action  of  acids,  J.  W.  Baker. 

Oxidation  of  phenols.  X.  Addition  of  tri- 
phenylmethyl  to  radicals  with  univalent  oxygen 
and  to  aromatic  peroxides.  R.  Bummeree  and  F, 
Luther  (Ber.,  1928,  61,  [J5],  1102— 007).— Con¬ 
firmation  of  the  views  of  Pummerer  and  Rieche  (A., 
1926,  1135)  on  the  constitution  of  “  dinaphthyldi- 
peroxidnaphthylene  oxide”  (1)  is  found  in  the 


observation  that  it  suffers  fission  at  the  dotted  lines 
when  treated  with  a  solution  of  triphenylm ethyl  in 
benzene  in  complete  absence  of  oxygen,  the  yield  of 
the  ditriphenyl  ether  of  dinaphthol,  in.  p.  289°  (from 
the  middle  portion),  amounting  to  00%  if  the  tri- 
phenylmethyl  is  added  to  the  compound.  The  ether, 
obtained  also  from  p-dinaphthol  and  triphenylm  ethyl 
chloride  in  pyridine  solution,  is  an  unusually  stable 
substance  which  is  unaffected  by  permanganate,  and 
hence  undoubtedly  contains  the  triphenylmethyl 
group  attached  to  oxygen.  The  triphenylmethyl  ether 
of  hydroxydinaphthylene  oxide,  m.  p.  237°,  is  more 
difficult  to  isolate.  It  is  stable  towards  permanganate 
and  therefore  cannot  be  a  derivative  of  the 
corresponding  keto- methyl.  It  is  unusually  stable 
towards  alcoholic  potassium  hydroxide  or  hydrogen 
chloride,  but  is  converted  by  boiling  concentrated 
sulphuric  acid  into  triphenylcarbinol  and  hydroxy¬ 
dinaphthylene  oxide,  which  is  partly  oxidised  by  the 
acid  to  dinaphthylene  dioxide.  Synthesis  of  the 
ether  from,  hydroxydinaphthylene  oxide  and  tri¬ 
phenylmethyl  chloride  could  not  be  effected  in  pyridine 
or  through  the  sodium  compound.  It  is  readily 
obtained  from  hydroxydehydrodinaphthylene  oxide 
and  triphenylmethyl  in  benzene.  H,  Week. 

2  :  7-DimethylsulphoiiefIuoran,  2'-hydroxy-5 - 
toluoyIbenzene~2-sulphonic  acid?  and  some  of 
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their  derivatives.  W.  R.  Orndorff  and  I.  T. 
Reach  (J.  Amer.  Chem.  Soe.,  1928,  50,  1416— 
1421) . — o-Chlorosulphonylbenzoyl  chloride  and 
sodium  ^-tolyloxide  give  at  30—35°  p -tolyl  o -chloro- 
sulphonylbenzoate,  m.  p.  138°,  and  at  100°,  di-p4olyl 
o -sulphobenzoate*  (*  crystallographic  data),  m.  p. 
95*5°.  When  this  is  fused  with  zinc  chloride  and 
the  product  extracted  with  aqueous  sodium  carbonate, 
it  affords  the  sodium  salt*  (-f-D5EtOH)  of  9-hydr- 
oxy-9-phenyl-2  :  7 -dimethylxanthen- o-sulphonic  add 
[barium  salt  (+4H2G);  methyl  ester;  yellow  per¬ 
chlorate],  which  is  converted  by  acid  into  orange 
2  :  1 -dimethylsulphonefluoran* ,  decomp.  250°.  This 
is  probably  similar  in  constitution  to  3  ;  6 -dime  thy  1- 
sulphonefluoran  (A.,  1926,  1036) ;  it  is  formed  in  poor 
yield  from  o-sulphobenzoic  anhydride,  p-cresol,  and 
zinc  chloride  at  123°.  With  sodium  hydroxide  at 

200— 220°  it  gives  2  : 7-dimethylxanthone,  and  at 

280—290°,  2-hydroxy-5-toiuic  acid,  with  hydrogen 
chloride,  an  unstable  monohydrochloride ,  with  bromine, 
products  of  indefinite  composition,  with  zinc  dust 
and  boiling  water,  the  zinc  salt  of  2  : 1 -dimethyl- 
hydros idphojluoranic  acid  (9 -phenyl-2  :  7  -dimethyl- 
xan thene-o-sulphonic  acid),  and  with  sulphuric  acid 
at  200°,  reddish -brown  2  :  7 - dimethylsu Iphoneccer- 
oxonol ,  C21H10O4S  (cf.  Decker  and  Ferrario,  A.,  1906, 
i,  687),  2'  -Hydroxy-5*  4oluoylbenzene-2-$ulphonic  add , 

m.  p.  90°  (ammonium  salt*),  is  obtained  from  o-sui- 
pho benzoic  anhydride  and  p-cresol  in  presence  of 
tetrach lor oe thane  and  aluminium  chloride  at  1QQ— 
110°.  When  heated  with  p-cresol  it  gives  2:7- 
dimethylsulphonefluoran .  H.  E.  F.  Notton. 

Cyclic  disulphides  derived  from  diphenyl. 
H.  J.  Barber  and  S.  Smiles  (J.C.S.,  1928,  1141 — 
1149). — An  improved  method  of  preparing  sodium 
2 -iodobenzenesulphonate  is  described.  From  this  by 
treatment  with  copper  powder  (merely  in  boiling 
aqueous  suspension)  and  then  with  phosphorus  pent  a - 
chloride  are  obtained  successively  diphenyl-2 :  2#» 
disulphonic  acid  and  diphenyl-2  :  2f~di sulphonyl 
chloride.  Reduction  of  this  disulphonyl  chloride  with 
zinc  dust  and  hydrochloric  acid  yields  2  :  2 * -dithiol  - 
diphenyl,  m.  p.  78—79°;  oxidation  of  the  dimor- 
captan  with  ferric  chloride  gives  diphenylene  2:2k 
disulphide ,  m.  p.  113°  (disulphoxide,  m.  p.  128s""), 
converted  by  copper  powder  at  250°  into  dibenz- 
thiophen.  2  :  2'-Dithioldiphenyl  gives,  with  sodium 
chloroacetate,  2  :  2 '  -  dicar  boxymethylthioldiphenyl,  m.  p. 

201 —  202°,  with  carbonyl  chloride  it  gives  diphenylene- 

2  : 2l-dithiolcarbonaie,  m.  p.  101*5°,  whilst  it  con¬ 
denses  with  aldehydes  and  ketones,  yielding,  for 
example,  benzaldehyde  diphemjlene-2  :  2* -mercaptol, 
m.  p.  105—106°,  acetone  diphenylene- 2  :  2' -mercajiiol, 
m.  p.  95°,  and  benzil  diphenylene- 2  :  2* -mercaptol, 
in,  p,  198°.  4  :  4" -Dimethyldiphenyl-2  :  2f -disulphonyl 

chloride,  m.  p.  117—118°,  prepared  by  general 
reactions  from  sodium-4-iodotohiene-3-sulphonate, 
cannot  be  reduced  to  a  cyclic  disulphide  by  zinc  and 
hydrochloric  acid,  since  ra-tolylmercaptan  (p-niiro- 
benzoyl  derivative,  m.  p.  96°)  is  the  main  product. 
Diphenyl- 3  :  S'-disulphonyl  chloride  gives  the  corre¬ 
sponding  dithiol  {dimethyl  derivative,  m.  p.  50°)  when 
reduced  with  zinc  dust  and  acid,  and  this  compound 
is  converted  into  amorphous,  insoluble  products  when 


it  is  oxidised.  4  :  Y -Dichlorodiphenyl-%  :  3r -disul¬ 
phonyl  chloride,  m.  p.  179°,  obtained  from  benzidine* 
3  :  3'-disulphonic  acid,  yields  on  reduction  the  corre¬ 
sponding  dithiol  (dimethyl  derivative,  m.  p.  130°), 
which  is  converted  by  oxidation  into  amorphous, 
insoluble  material. 

Diphenyl-4: :  Y -disulphinic  acid,  m.  p.  143°,  prepared 
by  reduction  of  the  corresponding  disulphonyl 
chloride  with  boiling  alkaline  sulphite  solution,  is 
converted  by  mineral  acid  into  an  amorphous  material, 
probably  a  disulphoxide  of  high  mol.  wt.  1  :  Y-Di- 
naphthyl-2  :  2* -disulphonic  add  (potassium  salt)  is 
formed  by  the  action  of  copper  powder  on  potassium 

1 - iodonaphthalene-2-sulphonate  in  the  presence  of  a 
little  copper  sulphate.  Reduction  of  1  :  V -dinaphthyl- 
2  :  2f -disulphonyl  chloride ,  m.  p.  202—203°,  with  zinc 
dust  and  hydrochloric  acid  yields  2-naphthyl  mer¬ 
captan.  With  alkaline  sulphite  followed  by  acidific¬ 
ation,  the  cyclic  disulphoxide  is  produced,  and  this 
on  reduction  with  hydrioclic  acid  gives  1  :  Y-di- 
naphthylene  2  :  2r -disulphide,  m.  p.  214°.  When  this 
substance  is  kept  at  250°  with  copper  powder,  1  :  l'~ 
dinaphthylene  2  :  2’ -sulphide,  m.  p.  202°,  is  obtained. 
It  is  pointed  out  that  the  fact  that  no  cyclic  disul¬ 
phides  are  obtained  from  the  4  :  4'-  and  3  :  3'-dithiol- 
diphenyl  derivatives,  whereas  2  :  2 ' -dithioldiphenyl 
readily  affords  a  cyclic  disulphide,  is  in  harmony 
with  recent  views  on  the  stereochemistry  of  the 
diphenyl  nucleus.  The  following  compounds  are 
described:  di- 2 - iodophenyl  disulphide ,  m.  p.  133° ; 

2 - iodophenylsulphinic  acid ,  m.  p.  108°  ;  2-iodophenyl- 
methylsu Iphon e,  m.  p.  109° ;  2 - iodotoluene -o -su Iphoni c 
add  [barium  salt  (  +  lffl20) ;  sulphonyl  chloride , 
m.  p.  6.1—62°;  amide ,  m.  p.  135°];  4 -iodotoluene- 

3 - stdphonic  acid  [potassium  salt  (+H20) ;  sulphonyl 
chloride ,  m.  p.  68°  ;  amide ,  m.  p.  161—162°] ;  di-4-iodo- 
m-tolyl  disulphide ,  m.  p.  104—105°;  1  -iodonaphthal- 
ene-2 -sulphonic  acid  (barium  salt ;  sulphonyl  chloride , 
m.  p.  94°) ;  1  -iodo naphtha lenesulphin ic  add ,  m.  pr 
143°;  and  di-l-iodo-2-naphthyl  disulphide,  m.  p.  154°. 
Thianthren  derivatives  are  formed  when  o-iodo- di¬ 
sulphides  are  heated  with  copper  powder. 

From  di-o- iodophenyl  disulphide,  di-4-iodotoly  13-di- 
sulphide,  and  di  -1  -iodonaphthyl  2- disulphide  arc  thus 
obtained  thianthren,  2  :  6-dimethyithianthren,  and 
dinap  lit  hath!  ant  hren,  respective!}7.  M.  Or, ark. 

I i uDithioxanthone .  C,  Finzi  (Gazzetta,  1928, 
58,  269—278;  cf.  Davis  and  Smiles,  J.C.S.,  1910, 
97,  1290).— li  nDithioxanthone  (I),  m.  p.  316°r 

yellow,  is  obtained  by  dehydrating  by  sulphuric- 


acid  at  100°  the  m-phenylenedithio-2  :  2f -dibe?izoic 
add  [1  :  3 - 6 is ( o- e« rboxy plienylth iol )benzene] , 

C 6H4 (S * C 6H4* 0 02H }2 ,  m.  p.  270°,  which  is  obtained 
by  the  condensation  of  thioresoreinol  with  diazotised 
anthranilic  acid.  (When  the  latter  condensation  is 
effected  in  an  acid  medium,  in -p>henylenebis[thio - 
o-diazobenzoic  acid],  06H4(5d42*0cH49CD2H)2,  is- 
obtained,  unstable  towards  alkali.)  The  acid  is 
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oxidised  by  peracetic  acid  to  m -phcnylene  bis-o-mrb- 
oxyphenylsulphone,  m.  p.  201°,  with  probably  some 
sulplionic  acid,  and  the  dithioxanthone,  stable*  to 
mild  oxidising  agents,  by  pcrsulphuric  acid  to  the 
corresponding  dibenzophenonedis idphone  (II),  m.  p. 
305°  (decomp.).  When  the  dithioxanthone  is  dis¬ 
solved  in  alcohol  containing  potassium  ethoxide,  and 
is  treated  with  zinc,  the  colour  of  the  solution  changes 
through  purple  to  green ;  on  acidification,  the  dithio- 
xanthhydrol,  m.  p.  224°  (decomp.),  is  obtained. 

In  either  an  acid,  or  an  alkaline  medium,  the  sodium 
salt  of  dithioresoreinol  reacts  with  diazotised  o- amino- 
benzyl  alcohol  to  give  the  stable  m-phenylenebis- 
( thio -o~d iazob e nzijl  alcohol ) ;  in  acid  solution,  di az o tis ed 
3- amino -naphthoic  acid  similarly  reacts  to  give 
m-phenylenebis(tMo-3-diazo~  naphthoic  acid) . 

E.  W.  Wignall. 

Imide  ring-  closure  in  derivatives  of  diketo= 
succinic  acid  phenylosazone.  If,  D.  Chattaway 
and  W.  G-.  Humphrey  (J.G.S.,  1928,  1094—1098). — 
The  formation  of  derivatives  containing-  the  imide 
ring  by  the  action  of  ammonia,  primary  amines,  and 
a -hydra zincs  on  diketosuecinie  anhydride  phenyl- 
osazone  (I)  (A.,  1927,  776)  is  described. 

Fusion  of  the  anhydride  (I)  with  carbamide  yields 
diketomccinimide  phenylosazone ,  m.  p.  189°,  which 
dissolves  in  boiling  sodium  hydroxide  solution  with 
evolution  of  ammonia,  giving  sodium  diketosuecinate 
phenylosazone  (II).  The  last-named  compound  is 
immediately  converted  by  acids  into  4  :  5-diketo- 
l-phenylpyrazoline-3' -carboxylic  acid  4-phenylhydr- 
azone  (HI).  Benzylamine  combines  with  the 
anhydride  (I),  yielding  the  benzylamine  salt  of  diketo- 
succinobenzylamic  acid  phenylosazone ,  m.  p.  165° 
(deeomp.),  from  which  the  base  is  readily  removed 
with  regeneration  of  the  anhydride:  by  heating  with 
acetic  anhydride.  Acidification  of,  the  benzylamine 
salt  yields  diketosuccinobenzylwiide  phenylosazone, 
m.  p.  179°.  Dibenzylamine  reacts  similarly,  giving 
the  dibenzylamine  salt  of  dikeiosucc inodibenzylami g 
acid  plmnylosazom ,  m.  p.  161—162°  (decomp.),  con¬ 
verted  on  acidification  into  diket osu cc in odibenzylam ic 
acid  phenylosazone ,  m.  p.  ISO0.  Aniline  reacts  with 
the  anhydride  (I)  giving  a  mixtime  of  diketosuccin- 
anilic  acid  phenylosazone  (IV),  m.  p.  201°  (decomp.) 
(+AcOH,  m.  p.  135—200°,  dependent  on  rate  of 
heating),  and  d i Icetosuccina ni l  phenylosazone  (V), 
in.  p.  252°  (deeomp.).  The  compound  (IV)  is  con¬ 
verted  b}r  prolonged  boiling  with  aniline  into  (V)  and 
by  prolonged  boiling  with  aqueous- alcoholic  hydro¬ 
chloric  acid  into  (III).  The  anhydride  (I)  is  unaffected 
by  prolonged  fusion  with  triben zylamine  or  with 
diphenylamine.  It  reacts  with  phenylhydrazine  in 
acetic  acid  solution,  yielding  diketosuccinopkenyl- 
hydrazide  phenylosazone ,  m.  p.  270°  (deeomp.),  and 
with  as.-phenyhnethylhydrazlne,  giving  diketosuccino- 
phenylmethyliujdrazide  phenylosazone,  m.  p.  243*5° 
(deeomp.).  Analogous  derivatives  of  certain  sub¬ 
stituted  p h cny  lhy  draz ones  and  osazones  of  diketo- 
succinic  anhydride  have  also  been  prepared.  The 
tolylhydrazones  yield  with  aniline  the  corresponding 
anils,  the  ketonic  group  remaining  unchanged. 
Phenylhydrazine  acts  on  the  ketonic  group  as  well 
as  forming  the  hydrazide.  The  2  : 4-dichloro-  and 
2 : 4 -dibro  mo -anhydrides  react  with  aniline  less  readily. 


the  products  consisting  entirely  of  the  corresponding 
anils.  The  following  are  described  :  diketosuceinanil 
p  - tolylhydrazone,  m .  p .  1 9 9 1 0  ( d ec  om p . )' ;  d  i keiosuccmo i 
phenylhydrazide  o  -  tolylphenylosazone ,  m.  p.  250° 
(deeomp . ) ;  diketosuceinanil 2 : 4-d icJilorojrfienylosaz one , 
m.  p.  808°  (deeomp.) ;  diketosuceinanil  2  :  4 -dibromo- 
phenylosazone ,  m.  p.  309°  (deeomp.)-;  diketosucrino'- 
phenylhydrazide  2  :  4 -dichlorophenylosazone,  m.  p.  280° 
(deeomp.) ;  diketosuccmophenylhydrazide  2  :  4 -di- 
bromophenylosazone,  m.  p.  295°  (deeomp. ).  All  the 
compounds  described  containing  the  succinimide 
ring  are,  like  the  parent  substance,  very  stable 
towards  acids,  but  are  converted  by  boiling  10% 
sodium  hydroxide  solution  into  sodium  diketo- 
suceinate  phenyl  osazones.  M.  Clark. 

Action  of  aniline  on  rZ-glutamic  acid.  W.  H. 
Gray  (J.C.S.,  1928,  1264—1267;  cf.  Hugounenq  and 
others,  A.,  1924,  i,  17 ) . — Abderhalden  and  Schwab  (A., 
1926,  734)  state  that  2  -hy  clr  oxypyrr  olinc  -  5  -  carboxylic 
acid,  the  e nolle  form  of  2 -pyrrolidone- 5 -carboxylic 
acid,  is  obtained  when  dk  glutamic  acid  is  heated  with 
aniline  or  diphenylamine .  The  product  obtained  in 
the  first  case  is  shown  to  be  l-2-pyrrolidone-5-carboxy~ 
anilide ,  m.  p.  191°,.  [a]fi  +17*9°  in  80%_  alcohol 
(p- - b romo- derivative,  m.  p.  212° ;  1  -acetyl  derivative, 
m.  p.  166°;  l -dibenzyl  derivative,  m.  p.  158°).  In  the 
second  case,  only  l-  and  d£-2~pyrrolidone-5-carboxyiic 
acids  could  be  isolated,  and  neither  these  nor  the 
anilide  could  be  reduced  by  catalytic  hydrogenation. 
dl‘2-Pyrrolido7W~o~carhoxyanilide  has  m.  p.  204°. 

M.  Clark. 

Piryiene.  J.  von  Braun  and  W.  Teuffert 
(Ber.,  192S,  61,  [B],  1092— 1099).— The  constitutions 

CH2:C<4;?>CH  or  ,  are  rendered  prob- 

G.lIo-  w.ulli)  I 

able  for  piryiene,  the  ultimate  product  of  the  Hofmann 
degradation  of  piperidine. 

2 - M ethylene -dimethylpyrrol idinium  chloride m.  p. 
217°  (corresponding  chloroaurate,  m.  p.  265°),  is 
converted  by  hydrogen  in  the  presence  of  colloidal 
palladium  or  nickel  into  2 -methyl -N -d imetJiylpyrrolid- 
invwm  chloride ,  m.  p.  not  below  280°,  The  methylene 
compound  is  smoothly  transformed  by  distillation 
with  potassium  hydroxide  into  N -dimethvlpiperideine, 
CHo:C:CH*CH2-CH9“NMe2#  b.  p.  136—138°,  dm 
0*7979,  n%  1*4635  (chloroaurate;  methochloride  and 
the  corresponding  chloroplatinate  and  chloroaurate), 
the.  constitution  of  which  is  established,  by  catalytic 
hydrogenation  to  a  -  dimethyl  am  ino-w- -pentane.  Treat¬ 
ment  of  dimethvlpiperideine  methiodide  with  potass¬ 
ium  hydroxide  affords  piryiene,  b.  p.  60°,  df  0*7443, 
n]}  1*4505.  The  hydrocarbon  contains  two.  double 
linkings,  since  it  readily  yields  an  oily  tetrabromide 
and  absorbs  2  mols.  of  hydrogen.  It  is  oxidised  by 
permanganate  to  a  mixture  of  acetic  and  oxalic  acids. 

The  initial  stages  of  the  transformation  of  tetra- 
hy  dr  o  ?  so  q  uin oli ne  resemble  closely  those  of  piperidine. 
Thus,  o-vinylbenzyldimethylamine  is  converted  by 
bromine  in  chloroform  into  2 -bromomethyl-IS -dimethyl - 
d  ihydroi so indoliwn  bromide , 

>NMc  .Br-  p.  181— 1S2  !  (tie- 

comp.)  (corresponding  chloride  and  chloroplatinate, 
deeomp .  1 98°) .  It  is  converted  by  the  successive  action 


of  silver  oxide  and  hydrochloric  acid  into  2-methylene- 
'S-diineihyldihydro moindoli u  m  chloride , 


m.  p. 


159°  ( chloroo/araie , 


m.  p.  184°,  deconip.  190°;  chloroplatinate,  ni.  p. 
218 — 2 19°) ?  which  is  catalytically  hydrogenated  to 
2 -methyl-1^ -dimeihyldih^jdroi^oiTidolium  chloride, ,  m.  p. 
229°  ( chloroaurate ,  m.  p.  166°;  chloroplatinate,  m.  p. 
201°).  Treatment  of  the  unsaturated  chloride  with 
potassium  hydroxide  yields  a  highly  unstable  liquid 
(possibly  a  basic  alcohol)  and,  mainly,  the  ether , 
[CH2:C(NMe2)*CcH4'CH2]20}  b.  p.  180—19073  mm. 
(methiodide,  m.  p.  211°),  which  is 

indifferent  to  phenylhydrazinc,  semicarbazidc,  Fe til¬ 
ing's  and  ammoniacal  silver  solutions.  It  is  reduced 
to  the  corresponding  tetrahydro- derivative,  b.  p. 
about  190 — 200 °/3  mm.  (methiodide,  m.  p.  188°). 

H.  Wren. 


Isomerisation  phenomena  in  heterocyclic 
nitrogen  compounds.  N.  Putochtn  (J.  Buss. 
Phys.  Chem.  Soc.,  1928,  59,  761— 817).— A  detailed 
rdsume  is  given  of  former  work  on  isomerisation 
reactions  in  heterocyclic  nitrogen  compounds,  and  an 
investigation  of  the  effect  of  condensations  with  alkyl 
halides  and  formaldehyde  on  such  reactions.  It  is 
suggested  that  condensation  first  occurs  on  the 
nitrogen  atom,  followed  by  a  migration  to  a  carbon 
atom  of  the  nucleus,  with  or  without  a  change  in  the 
size  of  the  ring.  Such  reactions  proceed  the  more 
easily  the  more  active  are  the  atoms  taking  part  and 
the  more  readily  are  unstable  intermediate  ring 
systems  formed. 

The  magnesium  iodide  derivatives  of  indole, 
2-methylindole,  and  pyrrole  were  allowed  to  react  in 
the  cold  with  ethyl  formate  and  ethyl  acetate.  With 
methyl  formate,  indole  yielded  1-formylindole, 
df*  1*175,  n|fs  1*62.  On  raising  the  temperature  of 
the  reaction  to  70— 1 75°,  indole- 3 -aldehyde,  m.  p, 
194°,  is  obtained.  With  2-methylindole  the  reaction 
is  analogous — 1  -formyl-2 -methylindole,  df  1*1353,  nu 
1*617,  and  2 -methylindole -3- aldehyde  resulting. 

Under  similar  conditions,  pyrrole  does  not  give 
1-formylpyrrole,  but  only  pyrrolealdehyde,  1*5939 
(oxime,  m.  p.  163°).  If  with  indole  instead  of  ethyl 
formate,  ethyl  acetate  is  used,  the  corresponding 
1-acetylindole,  b.  p,  144— 145°/10  mm.,  is  obtained  in 
the  cold,  which  when  heated  passes  into  3-acetylindole, 
tn,  p.  189°. 

On  heating  I  -f orm vlindole  in  a  sealed  tube  at 
300 — 350°  some  crystalline  substance  is  formed,  which 
does  not  melt  even  at  300°, 

Under  similar  conditions  1-acetylindole  yielded  a 
small  quantity  of  quinoline. 

Pyrrolidine  condenses  with  formaldehyde  at  140 — 
150°  in  a  sealed  tube,  giving  1  -methoxypyrrolidine, 
1 : 1  kdipyrrolidylmethane  and  2-methoxypyrrolidine. 
Under  similar  conditions,  piperidine  yields  small 
quantities  of  1-  and  2 - m e t hy lpip eridin es ,  and  1  :  V-di- 
piptridylmetliane ,  b.  p,  120 — 125°/3*5  mm.,  dm  0*9335, 
%  1*4883. 

Trimethyleneimine,  if  prepared  by  Howard  and 
Marckwald’s  method  by  reducing  jp-tolyltrimcthy lene- 
sulphommide  with  sodium  in  amyl  alcohol,  gives  as  a 
by-product  a  dihydric  amino -alcohol,  C6H1502N.  On 
condensation  with  formaldehyde  in  a  sealed  tube  at 


120°,  trimethyleneimine  forms  hexamcthylenedi  -imine, 
b.  p.  185°,  rfj°  0-911,  w10  1*4685. 

M.  ZVEGTNTZOV. 

Organic  catalysts.  II.  Reinforcement  of  the 
catalytic  activity  of  isatin  by  nuclear  sub¬ 
stitution.  W.  Langenbeck  (Ber.,  1928,  61,  [B], 
942—947 ;  cf.  A.,  1927,  546). — Comparison  of  the 
effect  of  isatin,  isatin- 1 -acetic  acid,  5-bromo-,  5:7- 
dibromo-,  5 -chloro- isatin,  and  potassium  isatinsul- 
phonate  on  the  decolorisation  of  methvlene-blue  by 
alanine  shows  that  substitution  of  the  i  mino  -  hydrogen 
atom  has  little  influence,  whereas  the  introduction 
of  a  halogen,  atom  or  a  sulphonie  group  into  the 
benzene  nucleus  causes  enhanced  catalytic  activity. 
/ 'satin-1  -acetic  acid ,  m.  p.  206 — 207°,  is  prepared  in 
72%  yield  by  the  action  of  chloroacetic  acid  and 
sodium  carbonate  on  a  boiling  solution  of  isatin 
in  10%  sodium  hydroxide.  1  satin-1 -acetyl  chloride , 
isatin- 1  -acetamide,  m.  p.  about  260°  (decomp.), 

1- menthyl  isaiin-l -acetate,  m.  p.  122°,  and  5-nitroisatin- 

1  -acetic  acid ,  m.  p.  207°,  are  incidentally  described. 

a-Aminoisobutyric  acid  can  bo  dehydrogenated  to 
acetone,  carbon  dioxide,  and  ammonia  by  p-benzo- 
quinone,  but  not  by  alloxan  or  isatin.  Since  the 
process  cannot  take  place  through  the  intermediate 
formation  of  an  a-imino-acid,  there  must  be  a  method 
of  dehydrogenation  of  amino-acids  differing  from  that 
previously  assumed  and  probably  depending  oil  the 
formation  of  a  radical  with  ter  valent  nitrogen. 

H.  Wren. 

Reaction  of  disulphoisatides.  A.  Wahl  and 
Loreck  (Compt.  rend.,  1928,  186,  1303—1305).— 
Bisulphoisati.de,  when  gently  heated  with  dry  cuprous 
chloride  in  acetic  acid  suspension,  forms  a  black 
precipitate  and  an  orange  solution,  yielding  50—60% 
of  isoindigotin  with  some  free  sulphur  and  isatin  : 
CI6H12021St2S2+  2CuC1=  C1gH10O2N2+  2CuS  #  2HC1. 
The  reaction  may  be  applied  to  dimethyl-  and  dichloro- 
disulphoisatides  (this  vol.,  42S)  and  to  the  two 
naphthodisulphoisatides  (insoluble  substances,  con¬ 
taminated  with  excess  of  sulphur)  prepared  from 
the  corresponding  naphthoisatins.  a-Naphthodisul- 
phoisatide  forms  Oi-dinaphthoisoindigotin  when  thus 
treated.  B.  W.  Anderson. 

Pyrrole  and  complex  salts.  H.  Fischer  and 
B.  Putzer  (Ber.,  1928,  61,  [B],  1068— 1074).— 2  :  4- 
Dimcthylpyrrole  is  converted  by  bromine  in  glacial 
acetic  acid  into  3  : 5-dibromo-4-metkylpyrryl-3-bromo- 

2  :  4’ -  dim  ethylpyrroleny  line  thane,  oxidised  by  chromic 
acid  in  presence  of  concentrated  sulphuric  acid  to 
bromocitraconimide,  m.  p.  170°'. 

Ethyl  4 - m ethyl -2 - e thy lpy it ol e - 5 - c ar b oxy lat e  and 
acetyl  chloride  in  presence  of  aluminium  chloride  and 
carbon  disulphide  afford  ethyl  3-acetyl-4-mcthyl-2- 
ethyljnyrrole-o-carboxylate ,  m.  p.  134°.  The  corre¬ 
sponding  acid ,  m.  p.  204°  (deconip.),  loses  carbon 
dioxide  when  heated  and  yields  Z-acetyl-4t-methyl- 

2 - ethylpyrrole >  m.  p.  122°.  The  ester  is  converted  by 
sodium  ethoxide  and  hydrazine  hydrate  in  alcohol  at 
175°  into  ^-methyl-2  : 3-dielhylpyrrole,  b.  p.  95—97°/ 
20  mm.  [pier ate,  m.  p.  104*5°;  additive  GO?npoitnd  with 
mercuric  chloride;  diazobenzenesulphonic  acid  deriv¬ 
ative).  3  :  4 -Dime thyl - 2 - ethylpyrr ole  picrate,  m.  p. 
122*5°  (corr.),  is  obtained  from  ethyl  3-aldchydo- 
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4-methyl-2-ethylpyrrole-5-carboxylate  by  the  Wolff— 
Kishner  method.  Ethyl  2-methyl-4-hydroxymethyl- 
pyrrole-3  ;  5-dicarboxylate  is  converted  by  bromine 
in  glacial  acetic  acid  at  18°  into  ethyl  2 -brotnoethyl- 

2  -  hydroxy  in  ethylpyrrole  -  3  :  5-dicarboxylate,  m.  p.  98*5° 
(corresponding  anilide ,  m.  p.  95°). 

Treatment  of  ethyl  2-aldehydo-4-methylpyrrole- 

3  :  5-dicarboxylate  with  bromine  yields  ethyl  2 -bromo- 
4:-methylpyrroie~3  :  5 -dica rboxylate ,  m .  p .  1 47 0  (corr . ) . 
With  hydrazine,  the  aldehyde  gives  the  corresponding 
hydmzone ,  m.  p.  100°  (corr.),  converted  by  a  further 
portion  of  the  aldehyde  into  the  aldazine ,  C24H3q08N4, 
m.  p.  196°  (corr.),  obtained  directly  from  the  aldehyde 
and  hydrazine  in  acetic  acid.  The  ester  yields  the 
complex  copper  derivative,  P24H2g08N4Cu,  m.  p.  203° 
(corr.) ;  it  can  be  hydrolysed  to  the  ietracarboxylic  acid. 
The  aldazine  of  2  :  4-dime thylpyrrole- 5-aldehyde  has 
m.  p,  251°  (corr.).  Treatment  of  ethyl  2-aldehydo- 
4-methylpyrrole-3  :  5-dicarboxylate  with  magnesium 
methyl  iodide  affords  ethyl  ^-methyl  -  2  ~  a  -  hydroxyethyl  - 
pyrrole- 3  :  5-dicarboxylate,  m.  p.  95°  (corr.). 

Attempts  to  decar  boxy  late  mesoporphyrin  by 
means  of  piperidine  lead  to  the  isolation  of  a  substance, 
C44H6004N6,  possibly  a  molecular  compound  of  the 
reactants  (1  ;  2),  which  yields  a  crystalline  copper  salt, 
CA4Hsa02N6Cu,  apparently  derived  from  the  dipiper - 
idide  of  mesoporphyrin ;  the  corresponding  zinc  salt, 
m.  p.  286°  (corr.),  is  described.  Mesoporphyrin 
dimethyl  ester  is  converted  by  stannous  chloride  and 
sodium  acetate  in  glacial  acetic  acid  into  the  compound 
C3 6H4204N4 ,SnCl 2 ,  and  in  a  mixture  of  glacial  acetic 
acid  and  pyridine  into  the  halogen-free  substance, 
C40H52O10N4Sn.  H.  Week. 

Reactions  of  ethyl  2-methylpyrrole-3~carb- 
oxylate,  2-methyl-  and  2  : 3-dimethyl»pyrrole. 
H.  Fischer,  H.  Seller,  and  A.  Stern  (Ber.,  1928,  61, 
[B],  1074— 1083) —Ethyl  2- -me  thylpyrrole- 3- carboxyl- 
ate  is  converted  by  2  mols.  of  bromine  in  glacial  acetic 
acid  at  15 — 16°  into  ethyl  4  :  5-dibromo~2-meihyl- 
pyrrole-Z-carboxylate,  m.  p.  138 — 139°,  whereas  with 

1  mol.  of  the  halogen  it  affords  a  substance,  C1GH1804N2, 
m.  p.  255 — 256 c.  With  ethyl  eyanoformate,  ethyl 

2  -methylpy  rrolc-  3  -car  boxy  la  te  gives  the  imino- 

chloride ,  C12H1704N2CI,  m.  p.  180—181°  (decomp.), 
converted  by  water  into  the  glyoxylic  ester,  C]2H150~N, 
in.  p.  128°.  2 -Me thylpyrrole,  b.  p.  148°,  obtained  in 

70%  yield  by  decarboxylation  of  ethyl  2 -m ethyl - 
pyrrole-  3 -car  boxy  late  by  potassium  hydroxide  at 
170—200°,  is  converted  through  the  Grignard  com¬ 
pound  with  ethyl  chloroformate  into  ethyl  2 -methyl- 
py r role -5- carboxyla l e ,  m.p.  100°.  2-Methylpyrrole  is  also 
readily  obtained  by  Wolff  and  Kishner' s  method  from 
pyrrole -2-ald ehvde,  prepared  by  the  action  of  chloro¬ 
form  and  potassium  hydroxide  on  pyrrole  and  isolated 
through  the  hydrogen  sulphite  compound.  Bromiiv 
ation  of  ethyl  2-methylpyrrole-5-carboxylate  in 
acetic  acid  at  40°  affords  a  dibromo- compound, 
CsH902NBr2l  m.  p.  176'”  (decomp.) ;  the  ester  con¬ 
denses  with  formaldehyde,  acetone,  and  ethyl  meth- 
oxymethylmalonate,  yielding,  respectively.  di-5-carb - 
ethoxy -2-methylpyrrylA-methane,  m.  p.  195—196°,  the 
corresponding  dimethyl-methane ,  m.  p.  217°,  and  ethyl 
2  -  methyl-  3-pp  -  dicarbethoxy ethylpyrrole  -  5  -  carboxylate , 
m.  p.  75°;  bromination  of  the  latter  compound 


affords  a  substance,  C16H22OcNBr,  m.  p.  105°.  The 
successive  action  of  water  and  chloroacetonitrile  on 
ethyl  2-methylpyrrole-5-carboxylate  yields  the  com¬ 
pound  C10H12O2NCl,  m.  p.  190°.  Ethyl  3-aldehydo- 

2 - m eihylpyrrole-5- carbox yla te ,  m.  p.  119°  (correspond¬ 
ing  aldimide ,  m.  p.  215—216° ;  semicar bazone,  m.  p. 
258° ;  phmylhydrazone,  ru.  p.  216°),  is  readily  prepared 
from  ethyl  2  -  me  thylpyrrole  -  5  -  carboxylate  and 
anhydrous  hydrocyanic  acid,  it  is  converted  by 
hydrazine  hydrate  and  sodium  ethoxide  into  2  :  3 -di¬ 
me  thylpyrrole,  h.  p.  63°/12  mm.  (picrate,  m.  p.  144°). 
Similarly,  ethyl  2 -ethylpyrrole- 5 -carboxylate  is  con¬ 
verted  into  ethyl  3-aldehydo-2-eiiujlpyrrole-5  -carboxylate, 
m.  p.  89—90°  (corr.)  [phmylh ydrazone,  m.  p.  188° 
(corr.  decomp.) ;  oxime,  m.  p.  194°  (corr.)],  reduced 
Wolff  and  Kishner’ s  method  to  3  -  m  ethyl  -  2  -  e  thy  1- 
pyrrole.  Ethyl  2-ethylpyrrole-5-carboxylate  is  con¬ 
verted  by  formaldehyde  and  concentrated  hydro¬ 
chloric  acid  into  the  methane  derivative,  C13H2604N2, 
in,  p.  197°  (corr.). 

5-Aldehydo-2-methylpyrrole-3-carboxylic  acid  is 
transformed  in  a  vacuum  at  220°  into  2 -methyl- 
pyrrole- 5 -aldehyde,  m,  p.  68°  (corr.).  3-Nilro-2  :  4 -di- 
methylpy  r  role,  m.  p.  138°  (corr.),  obtained  by  heating 

3- nitro-2  : 4-dimethylpyrrolecarboxylic  acid  in  a 

vacuum  at  200°,  is  converted  by  hydrocyanic  acid 
and  hydrogen  chloride  in  ether  into  Z-nitro-2  :  4-di- 
methylpy rrole-5-aldehyde .  Ethyl  2  :  3-dimethylpyi> 
role-5-carboxylate  is  converted  by  bromine  in  carbon 
tetrachloride  at  70°  into  the  compound  09H1202NBr, 
m.  p.  157°  (corr.).  2  :  3 -Dime thylpyrrole  and  propi- 
onyl  chloride  give  the  substance  GJEA3N,  m.  p.  128° 
(corr.).  H.  Ween. 

Fission  of  pyridine  nucleus  by  oxidation  with 
alkaline  potassium  permanganate.  B.  D.  Shaw 
and  A.  L.  Wilkie  (J.C.S.,  1928,  1377— 1378).— When 
pyridine  is  oxidised  with  aqueous  potassium  perman¬ 
ganate  there  are  formed  ammonium  carbonate,  potass¬ 
ium  carbonate,  oxalate,  nitrate,  and  nitrite. 

H.  Burton. 

Crystallisation  and  absorption  of  moisture  by 
quaternary  pyridine  bases.  G.  D.  Sytschev  (J. 
Russ.  Phys.  Ohem.  Soc.,  60,  1928,  325—330). — Deals 
with  the  formation  of  the  quaternary  salts  from 
pyridine  and  benzyl  chloride,  bromide,  and  iodide, 

A.  Ratcltffe. 

Io dination  of  2-aminopyridine .  O.  Magibson 
and  G.  Menschikov  (Trans.  Sci.  Chem.-Pharm.  Inst., 
1926,  [16],  23—30;  Chem.  Zentr.,  1928,  i,  63—64).— 
5  -  Iodo  -  2  -  am  in  opy  ri  din  e  (cf.  A.,  1926,  844),  m.  p.  129u 
(■■picrate,  m.  p.  240°),  is  produced  by  the  action  of 
hydrogen  peroxide  and  hydrogen  iodide,  or  of  potass¬ 
ium  iodide  and  iodate,  on  2-aminopyridine  in  acid 
solution,  or  of  iodine  in  aqueous  potassium  iodide ; 
the  periodide  is  converted  into  the  base  by  means  of 
hot  alkali  hydroxide  solution.  Pyrid-2-one  is  iodin- 
ated  with  difficulty.  The  following  compounds  were 
prepared  :  5  -  iodopyr  idyl  -  2-nitroa  m  in  e  (from  5-iodo- 
2-aminopyridine,  2  g.,  sulphuric  acid,  15  c.c.,  waiter, 
4  c.c.,  and  nitric  acid,  d  1*4,  1  g.,  and  cooling),  m.  p. 
189°  (decomp.);  5-iodo2)yrid-2-one  from  5-iodo-2- 
aminopyridine  and  nitrous  acid,  yellow,  m  p.  183— 
189°;  5 ■  iodo-2 - chlorop y r idine ,  m.  p.  99“ ;  o-iodo- 

2 -methoxy pyridine,  b.  p.  231°  ( picrate ,  m.  p.  147°); 
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6-nilro-2-methoxy pyridine,  m.  p,  110°;  5 -amino- 

2- methoxypyridine,  A,  A,  Elbrxdge. 

l-Dimethylaminopyridine  and  its  derivatives. 
A.  E.  Tschitschibabin  and  I,  L,  Knunianz  (J. 
Russ.  Phys.  Chem.  Soe.,  1928,  60,  673 — 682).— See 
this  vol.,  427. 

Nitr  o-2-acetamidopyridines .  A.  E.  Tsciiit- 
so  hi  babtn  and  A.  V,  Kirssanov  (J.  Russ.  Phys. 
Chem.  Soe.,  1928,  60,  651— 653).— See  this  vol.,  30  L 

Nitration  of  3  -  e  th  oxy  py  rid  in  e .  E.  Koenigs, 
H.  C.  Gerdes,  and  A.  Sibot  (Ber.,  1928,  61,  [2?], 
1023 — 1030) . — 3 -Bromopyridine  is  converted  by 
methyl-alcoholic  sodium  meth oxide  into  3 -melhozy- 
pyridine,  b.  p.  179°  ( cMoropJathmie ,  m.  p.  269°), 
Nitration  of  3-ethoxypyrid ine  by  nitric  acid  (d  1*54) 
and  concentrated  sulphuric  acid  affords  6-niiro- 3- 
ethoxypyridine,  m.  p.  31 — 32°,  b.  p,  175°/50  mm,, 
which,  .has  no  basic  properties  but  is  very  sensitive 
towards  alkalis.  It  is  reduced  by  stannous  chloride 
and  concentrated  hydrochloric  acid  to  6-ammo* 

3 - ethoxypyridine,  m.  p.  86°  (picrale,  m.  p.  235°), 
hydrolysed  by  hydrogen  bromide  in  glacial  acetic 
acid  at  130°  to  6 -amino-2 -hydroxypyridim  (hydro- 
bromide,  m.  p.  173° ;  hydrochloride,  m.  p,  1S5°) ; 
attempts  to  di&zotise  the  sulphate  of  the  base  were 
unsuccessful.  Unexpectedly,  6 -nitro- 3 -ethoxy  pyr¬ 
idine  is  converted  by  hydrogen  bromide  in  glacial 
acetic  acid  at  130°  into  6-bromo-Z-elhoxypyridine, 
b.  p.  257—259°  [hydrobromide,  m.  p.  185°  (decomp.)], 
and  by  concentrated  hydrochloric  acid  at  130°  into 
6-cMoro-Z -liydroxyjyyri dine  hydrochloride ,  m.  p.  208° 
(decomp.).  6-Bromo -3 -ethoxy pyridine  is  transformed 
by  sodium  ethoxide  in  alcohol  into  3  ;  6-diethoxy  - 
pyridine,  b,  p.  215 — 217°/760  mm.,  hydrolysed  by 
concentrated  hydrochloric  add  to  3  :  6-dihydroxy- 
pyridine,  m,  p,  248°  ( hydrochloride ,  m,  p.  154°),  thus 
establishing  the  position  of  the  nitro-group  in  the 
nitro-3-ethoxypyridine.  3-Methoxypyridine  is  con¬ 
verted  by  energetic  nitration  into  diniiro-Z-melhoxy- 
pyridine,  m.  p.  69°;  a  homogeneous  mononitro- 
derivative  could  not  be  isolated. 

Cautious  nitration  of  3  :  5-diethoxypyridine  affords 
2  :  6-dinilro- 3  :  5-dieth oxypyridine,  m.  p.  120°,  reduced 
to  2  ;  6-diamino- 3  :  5-dieth oxy pyridine,  m.  p.  00° 
(decomp.).  2  :  6-Dibromo- 3  :  6-diethoxy  pyridine,  m.  p. 
165°,  prepared  from  the  dinitro -compound  and 
hydrogen  bromide  in  glacial  acetic  acid  at  100°, 
appears  to  be  converted  by  sodium  ethoxide  into 
unstable  tetraet  boxy  pyridine,  b.  p.  285—290°  (partial 
decomp.).  ‘  H.  Week. 

Condensation  products  of  homophthalimide 
(2  :  4-dihydroxyisoqmnoline]  and  aromatic  alde¬ 
hydes.  H.  Meyer  (Compt.  rend.,  1928, 186,  1214 — 
1216). — In  order  to  compare  the  properties  of  deriv¬ 
atives  of  homophthalimide  and  2 : 4-dihydroxy- 
quinoline  with  those  of  oxindole,  especially  with 
regard  to  colour  and  constitution,  condensation  of  these 
substances  with  aromatic  aldehydes  has  been  studied. 
Whilst  homophthalimide  is  found  to  react  readily, 
molecule  for '  molecule,  in  alcohol  or  acetic  acid 
solution  in  presence  of  diethylamine  or  hydrochloric 
acid  with  the  aldehyde,  2 : 4-dihydroxyquinoline 
condenses  only  with  difficulty,  suggesting  an  enolic 
3  D 


formula  for  the  substance.  The  condensation  pro¬ 
ducts  of  homophthalimide  vary  in  colour  from  yellow 
to  red,  like  the  isoindogenides.  The  influence  of  the 
aromatic  nucleus  on  the  colour  is  pointed  out.  The 
following  condensation  products  with  2  :  4-dihydroxy- 
isoquinoline  and  aldehydes  were  prepared  :  p-ioluyh 
idene m.  p.  199°;  cinnamylidene- ,  m.  p.  223°; 
o-nitrobenzylidene-,  m.  p.  236 5 ;  m -nilrobenzylidene- , 
m.  p.  273°;  p -nilrohenzylidene- ,  in.  p.  263°;  furfuryU 
idene-,  m.  p.  210°;  imphthalylidene- ,  in.  p.  292°; 
terephihalylidene m.  p.  297 — 298° ;  salicylidene- , 
m.  p.  215°;  o-methoxybenzylidene-,  m.  p.  176°; 
m-methoxybenzylidene- ,  m.  p.  176°;  p-hydroxybenzyh 
idene,  m,  p,  238°;  anisijlidene-,  m.  p.  195°;  o -vanillyU 
idene ,  m,  p.  211°;  vanillylidene in  two  forms,  m.  p. 
178—180°  and  165°;  piper onylidem-,  m.  p.  218—219°, 
p - dhmthylaminohenzylid ene - ,  m.  p.  195°. 

J.  D,  Fulton. 


Free  organic  radicals.  VII.  Ary  lpe  ripyrr ol- 
inoanthranolazyls.  R.  Scholl  [with  E.  Stix,  J. 
Donat,  and  W.  Leonhabdt]  (Ber.,  1928,  61,  [B\, 
968—972;  cl  A.,  1927,  675,  885). — Further  investig¬ 
ation  of  arylper?p\Trolinoanthranol- 
azyls  (I)  shows  that  the  electrolytic 
conductivity  of  pure  alcohol  and 
pyridine  is  not  increased  by  the 
radical,  so  that  disproportionation 
electron  displacement  does  not 
occur  as  with  triarylmethyls  in  cer- 
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tain  solvents.  Alkaline  solutions  which  have  changed 
in  colour  from  blue  to  red  under  the  influence  of  the 
quartz  mercury  lamp  in  an  atmosphere  of  nitrogen  or 
from  blue  to  yellow  in  the  presence  of  air  do  not  again 
become  blue  when  placed  in  the  dark  or  treated  with 
cold  phenylhydrazine  and  therefore  probably  do  not 
contain  arylpenpyrrolinoanthrone ;  when  heated  with 
alcoholic,  alkaline  hyposulphite  or  phenylhydrazine 
they  become  impure  blue,  probably  owing  to 
re-formation  of  the  radical  from  some  unknown 
dehydrogenation  or  oxidation  product.  The  stability 
of  arylpenpyrrolinoanthranolazyls,  when  crystalline, 
towards  air  and  light,  the  ease  with  which  they  are 
re-formed  from  their  closely  related,  non- radical 
oxidation  and  reduction  products,  and  their  ability  to 
pass  under  ordinary  conditions  of  reactions  and  with¬ 
out  loss  of  radical  nature  into  azylium  salts,  acyl 
derivatives,  and  O-ethers  cause  them  to  resemble  very 
closely  the  dye  molecules  with  normal  valency  fulfil- 
ment  and  ally  them  more  closely  to  the  normal,  non- 
radical  compounds  than  any  other  type  of  organic 
radicals. 

Phenyl  1  -cmlhraquinonyl  Iceioxime ,  m.  p.  225°  after 
darkening  at  215—220°,  prepared  from  1-benzoyl- 
anthraquinone,  is  converted  by  the  action  of  zinc  dust 
and  ammonia  or  its  alcoholic  solution  into  py-1- 


phenyl- 1  :  9-pyrroUnoantkranolazyl  (I.  Ar— Ph),  m.  p. 
266°.  Anthraquinone- 1  -carboxylic  acid  is  converted 
by  the  successive  action  of  phosphorus  pentaehloride 
and  a  little  sublimed  ferric  chloride  in  presence  of 
toluene  into  p-tolyl  1-anthraquinonyl  ketone,  m.  p. 
207—208°,  which  is  transformed  into  the  corresponding 
ketoxime ,  in.  p.  230—231°,  when  rapidly  heated  and 
thence  into  py-p-tolyl-l  ;  9~pyrrolinoa?ithran- 1  Q-olazyl 
(LAr»p-C6H4Me),  decomp,  above  310°.  Treatment 
of  m-xylylpmpyrrolmoanthranolazyl  {loc.  cii.)  with 
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methyl  sulphate  and  sodium  hydroxide  affords  py-1- 
m-xylyl-l  :  9 -pyrrolinoanthranolazyl  methyl  ether ,  m.  p. 
181°  (perchlorate);  the  ether  is  much  more  closely 
related  to  the  parent  compound  than  is  the  benzoyl 
derivative  (loc.  cit.).  It  lias  a  marked  tendency 

towards  solvate  formation,  yielding  variously  coloured 
solutions  in  ether,  dioxan,  xylene,  pyridine,  alcohol, 
and  glacial  acetic  acid ;  the  solutions  become  rapidly 
decolorised  when  exposed  to  light.  The  absorption 
curves  of  the  ether  and  parent  compound  in  alcohol 
or  pyridine  are  closely  similar.  When  titrated  in 
nitrobenzene  or  acetic  acid  with  permanganate  and 
sulphuric  acid  until  colourless,  the  methyl  ether 

requires  five  equivalents  of 

oxygen  in  place  of  the 

expected  three.  The  com¬ 
pound  (II)  becomes  decom¬ 
posed  into  hydrogen  per¬ 
oxide,  methyl  alcohol,  and 
py-m  -  xy lylpen  pyrrol e nino- 
a nt hone  and  the  liberated 
hydrogen  peroxide  utilises  the  additional  two  equi¬ 
valents  of  oxygen.  The  preparation  of  p -cMorophenyl 
1  -anthraqwinonyl  ketoxime ,  m.  p.  251—252°  (decomp.) 
when  rapidly  heated,  py- 1  -p-chlorophenyh  1  :  9-pyr- 
rolinoanthran-lQ-olazyl,  m.  p.  about  330°  (decomp.) 
after  softening  at  310°,  anisrjl  1  -  an  ihra  qui  nonyl 
ketoxime,  m.  p.  235—236°,  and  py-1  -anisyl-1  :  9- 
pyrrolinoanthran- 1  Q-olazyl,  m.  p.  about  310°  (decomp.) 
after  softening  at  300°,  is  described. 

f  Wi  tli  L .  W  an  k  a  .  ] —  1  -  Am  i  no  -  2  -  me  thy  lanthra- 
q  u  in  one  is  converted  by  diazotisation  in  concentrated 
sulphuric  acid  and  subsequent  treatment  of  the 
diazonium  sulphate  with  potassium  eu procyanide  into 
1  -  cya  no  -  2  -  methyla  nlhra  q  uin  one ,  m .  p.  268 ° ,  h  ydrolys  ed 
by  sulphuric  acid  to  2-methyla7iihraquino?ie- 1  -carb- 
oxylic  acid ,  m.  p.  263—264° ;  the  acid  chloride 
decomposes  at  about  192°. 

[With  H.  Behnert,] — 2-Methylanthraquinone- 1  - 
carboxyl  chloride  is  converted  with  some  difficulty 
by  benzene  in  presence  of  ferric  chloride  but  not  of 
aluminium  chloride  into  phenyl  2-methylan thraquin- 
amyl  ketone ,  m.  p.  207—208°,  from  which  phenyl 
2-methylanthraquinonyl  ketoxime ,  m.  p.  239 — 240° 
after  softening  at  234°,  and  py-1  -pkenyl-l  :  9 -pyrrolino- 
2 -methylan thra n- 1 0-olazyl,  m.  p.  232—233°,  decomp, 
about  285°,  are  successively  derived,  p -Xylyl 
2-methylanth raquinonyl  ketone ,  m.  p.  192—193°,  its 
oxime,  m.  p.  226-227*5°  after  softening,  and  py-l-p- 
xylyl- 1  :  9 -pyrrolino  -  2  -  methylanthran-lQ-olazyl  have 
been  prepared. 

[With  E .  Weber.  ] — m  -  Xylyl  2-methylanthraquin- 
onyl  ketone,  m.  p.  175°,  its  oxime,  m.  p.  232—233°  after 
softening,  and  py-1  -m-xylyl-l  :  9-pyrrolino-2-methyl« 
anthran- 1 0-olazyl  are  described.  H.  Wren. 

Red  compounds  of  barbituric  acid,  picric  acid, 
and  sodium  or  lead  hydroxide.  I.  Greenwald 
(J.  Amer.  Cliem.  Soc.,  1928,  50, 1469 — 1474). — The  red 
coloration  obtained  by  adding  excess  of  alkali  to  a 
solution  of  the  two  acids  is  not  due  to  the  formation 
of  pieramic  acid  (cf.  Box,  A.,  1926,  180),  since  the 
picric  acid  may  be  recovered  almost  quantitatively, 
but  to  an  additive  compound  of  approximate  com¬ 
position,  3C4H403N2;2C6H307N3,9Na0H,l  or  2H20, 


which  is  precipitated  from  the  solution  by  alcohol.  It 
dissociates  in  solution,  since  the  colour- intensity  is 
increased  by  adding  excess  of  any  of  the  components. 
It  is  converted  by  lead  hydroxyacetate  into  a  brick-red 
insoluble  substance,  3C4H403N2.2CGH307hl3,l  1  Pb(OH)2. 

H.  E.  F.  Notton.  " 
Reactions  of  carbohydrazide.  II.  A,  M, 
Munro  and  F.  J.  Wilson  (J.C.S.,  1928,  1257 — 1261). 
— The  view  previously  expressed  (A..  1927,  232)  that 
in  the  thermal  decomposition  which  carboliydrazones 
(or  S-aminosemicarbazones)  undergo  at  their  m.  p. 
the  h  y  drazidi  car  bohydra  zone  (or  hydrazidi  carbo¬ 
hydrazide  itself)  is  the  intermediate  product  has  now 
been  confirmed  by  investigation  of  the  thermal 
decomposition  of  d  ibenzaldehydehydrazidicarbohydr- 
azone,  d la celonehyd ra zidica rboh ydra zone  (I),  m.  p.  256°, 
and  hydrazidiearbohydrazide.  In  each  case,  the 
end-products  were  those  anticipated.  The  decom¬ 
position  of  diacetonecarbohydrazone  (II)  and  di- 
p inacol mcarbohydrazone  (III),  m.  p.  188°,  both  in 
boiling  alcoholic  solution  and  at  the  m.  p.,  is  also 
found  to  conform  to  the  general  scheme.  The  com¬ 
pound  (II)  yields  (I)  and  thence  dimethylketazine  and 

4- aminourazole.  The  compound  (III)  yields  dipina- 
colin hydrazi dicarbohydrazo ne ,  m.  p.  230°,  and  thence 
pinaeolinazine  and  4-aminourazole.  Equimolecular 
proportions  of  ethyl  acetoacetate  and  carbohydrazide 
react  in  boiling  alcohol,  giving  ethyl  acetoacetate 

5- amhi ose niicarbazone  (IV),  m.  p.  219°.  When  2  mols. 

of  the  ester  react  with  1  mol.  of  carbohydrazide, 
di (ethyl  acetoacetate)  carbohydrazone  (V),  m.  p.  196°, 
and  3  - m ethyl  -5 -p yrazo lone  - 1  - ca rboxy -  a  ■ -  ca  rbet hoxyi s o  - 
propyl  xdenehydr azide,  m.  p.  230°  (decomp.),  are 
obtained.  In  one  instance  only,  the  compound  (V) 
and  3  :  3f  -dimethyl -5  :  5 ' -dipyrazolonyl  1  :  V -ketone, 
m.  p.  183°,  were  obtained.  In  boiling  alcoholic 
solution,  the  compound  (IV)  yields  hydrazine  and 
di  (ethyl  acetoacetate)  hydrazid  icarbohydrazone  (VI),  m.  p. 
213°.  When  heated  at  its  m.  p.  it  gives  hydrazine, 
4 - aminourazole,  and  3  :  4-dimethyl~l  :  2-pyrazo-6  :  7- 
pyrone  (VII).  After  prolonged  boiling  in  alcoholic 
solution,  the  compound  (V)  fields  (VI)  and  (VII). 
When  heated  at  its  m.  p.  it  gives  4-aminourazole  and 
(VII).  M.  Clark. 

Reduction  of  saturated  by  unsaturated  amino- 
acids.  M.  Bergmann  and  H.  Ensslin  (Z.  physiol. 
Chem.,  1928,  174,  76— 93).— The  ethyl  ester  of 
glycyl aspartic  acid  anhydride  (ethyl  2  : 5-diketo- 
piperazine- 3 -acetate)  condenses  with  benzaldehyde 
by  Sasaki's  method  to  give  the  ethyl  ester  of  benzyl - 
ideneglycylaspartic  anhydride  (ethyl  2  : 5-diketo- 
6  -  6eu zylid enep iperaz i ne- 3 -acetate )  converted  by  hydro¬ 
chloric  acid  into  2  :  o-diketo-6-benzyl idenepiperazi yie- 
3 -acetic  acid  (methyl  ester,  m.  p.  204°;  position  of 
double  linking  established  by  hydrolysis  with  hydro¬ 
chloric  acid,  when  no  phenylalanine  or  pyruvic  acid 
is  produced).  If  the  ester  is  saponified  with  sodium 
hydroxide,  however,  an  anhydride  isomeric  with  the 
above  is  obtained,  but  the  double  linking  is  now  in  the 
apposition  to  the  carboxyl  group  (methyl  ester,  m.  p. 
147°;  position  of  double  linking  established  by 
ozonisation),  i.e.,  a  derivative  of  aminofumaric  or 
aminomaleic  acid  is  produced.  This  may  be  regarded 
as  a  carboxyl  derivative  of  aminoacrylic  acid,  and  it  is 
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suggested  that  derivatives  of  acrylic  acid  play  an 
important  part  in  the  metabolism  of  amino-acids. 
The  above  example  of  the  reduction  of  a  saturated 
amino-acid  (aspartic  acid  portion  of  molecule)  by 
an  u  ns  at  u  rated  amino- acid  (amino  cinnamic  portion  of 
tiie  molecule)  is  typical  of  a  labile  equilibrium  which 
probably  exists  in  the  animal  body  between  saturated 
and  unsatii  rated  amino -acids.  H,  I).  Kay. 

Transformations  of  peptide  substances. 
XXIII.  Histidine.  Peptide  formation  by  acyl 
wandering.  XXIV.  Synthesis  of  a  dt-histidyl- 
glycine.  M.  Bergmann  and  L.  Zervas  (Z. 
physiol.  Chem.,  1928,  175,,  145—153,  154—157).— 
XXIII.  Methyl  hippiirylbenzoyl-l -histidine  (I  :  R— 
■CO’CHyNHBz),  m.  p.  157°  (corr.),  dissolved  in 
chloroform  and  treated  with  1  mol.  of  glycine  in 
X-sodium  hydroxide  (1  mol.)  at  the  ordinary  temper¬ 
ature  and  shaken  for  12  hrs.yieldsbenzoylglycyl  glycine 
(35%  of  theoretical)  and  methylbenzoyl  histidine 
(I  :  R=H). 

C02Me-CH{NHBz}-CH2-C<^~9J  (I.) 

Methyl  aceiylbenzoyl- 1  -h istidine  (I  :  R=Bz),  m.  p. 
168°  (corr.),  under  similar  conditions  also  loses  its  ring 
acyl  group  and  with  d- arginine  yields  acetyl- d- 
avginine  (55%  yield)  and  with  glycine,  aeetylglycine 
(65%  yield).  1  -Benzo3Tltheobromine  similarly  gives 
up  its  acyl  group  to  glycine  yielding  hippurie  acid 
(75%  yield).  The  acyl  groups  may  be  transferred  to 
compounds  other  than  amino- acids  and  an  acetyl - 
histidine  derivative  and  tetra-acetylglucosamine  yield 
penta-acetylglucosamine . 

XXIV.  Acetyl -JZ-histidine  warmed  with  acetic 
anhydride  and  treated  with  glycine  ethyl  ester 
yields  ethyl  ace tyl - d  1  - h  ist idylgl yc i n e  (II),  m.  p.  180°, 

C02Et-CH2-NH-C0-CH(NHAc)-GH2-0<^“95:  (H.) 

GHbXH 

which  when  heated  with  N- hydrochloric  acid  yields 
dl -histidylglycine,  m.  p.  235°  (corr.)  with  frothing  and 
charring.  A.  Wormall. 

2  :  2"-Dipyridylamine  and  its  nitration  pro¬ 
ducts.  A.  E.  Tschitschibabin  and  V.  A.  Preo- 
brashe  nsky  (J.  Russ.  Phys.  Chem.  Soc.,  1928,  60, 
641 — 650).— Sec  this  vol.,  307. 

3  :  4  :  5  :  6  -  Tetrahydro  -  4  -  carboline.  J.  N. 

Ashley  and  R.  Robinson  (J.C.S.,  1928,  1376).— 
Reduction  of  3-keto-3  :  4  :  5  :  6 -tetra hydro -4 -carboline 
(I),  m.  p.  185 — 180°,  with  sodium  and  i? -butyl  alcohol 
yields  3:4:  5  :  6 -tetrahydro -4- carboline  (Asahina, 
Irie,  and  Ohta,  J.  Pharni.  Soc.  Japan,  1927,  No.  545). 
P-3-Indolylpropionhydrazide  (II)  has  m.  p.  140—141°. 
Erroneous  m.  p.  were  previously  recorded  for  com¬ 
pounds  (I)  and  (II)  (Manske  and  Robinson,  A.,  1927, 
250).  M.  Clark. 

Qninazolines.  I.  Mechanism  of  the  reaction 
between  formaldehyde  and  p  -  substituted 
aromatic  amines  in  presence  of  acids.  G.  Maffei 
(Gazzetta,  1928,  58,  201— 209).— Mainly  theoretical. 
The  reaction  between  a  p- substituted  amine  and 
formaldehyde  is  considered  to  give  a  methylene- 
di-p-amine  (I),  which  undergoes  an  inversion  to  an 
o-aminobenzylphenylamine  (II).  The  latter  reacts 


with  formic  acid  (produced,  with  methyl  alcohol,  from 
the  formaldehyde)  to  give  a  2 -hydroxy- 3 -aryl  tetra - 
hydroquinazoline  (III) ;  loss  of  water  now  yields  the 
dihydroquinazoline  (IV)  and  methyl  alcohol  [which 
also  yields  the  X-methyl  derivative  (V)  of  the  original 
amine]  converts  the  latter  into  the  metho hydroxide 
(VI).  Products  of  types  (I)  to  (VI)  have  been 
isolated  (of.  Lepetit,  Maffei,  and  Maimeri,  this  vol., 
284), 

From  p-nitroaniline  the  product  3 -nit  ro- 6 -amino- 
benzyl -p -nit  roaniline  (VII)  of  type  (II)  has  been 
isolated  by  Meyer  and  Still ich  (A.,  1902,  i,  319),  who 
also  obtain  an  alternative  product  (VIII)  of  m.  p, 
207 — 208°,  which  they  regard  as  3-nitro-G-amino- 
o«methylolbenzylidene-p- nit-roan  iline.  The  author 
regards  this  as  of  type  (III),  since  he  obtains  it  by 
heating  (VII)  with  formic  acid  in  a  sealed  tube  at 
140°  ;  it  is  renamed  G -n itro-2- hydroxy- 3 -p-nilroph enyl - 
1:2:3:  4-ietrahydro-I  :  3 -guinazoline  (acetyl  deriv¬ 
ative,  m.  p.  223—235°).  The  product  of  the  elimin¬ 
ation  of  water,  held  by  Meyer  and  Stillieh  to  be  3-nitro- 
5  :  6-methyleneimiiiobenzylidene-p-mtroaiiiline,  ob¬ 
tained  by  the  action  of  glacial  acetic  acid  on  (VIII), 
is  correspondingly  renamed  6-nUro-3-p~n  ifrophenyl- 
3  :  4-dihydro-l  :  3 -quinazoline  (m.  p.  243—246°). 

From  p-toluidine  the  base  of  in.  p.  158°  (Lepetit, 
Maffei,  and  Maimeri,  loc.  cit .)  is  regarded  as  3-p-tolyl- 
Q- methyl- 3  :  4-dihydro -1  :  3 -quinazoline,  and  that  of 
m.  p.  97 — 98°  as  the  corresponding  methohy  dr  oxide. 
From  p-phenetidine  the  base  of  m.  p.  140°  is  6-ethoxy- 
3 -p-ethoxy phenyl-3  :  4-dihydro -\  :  3-quinazolim ,  which 
has  been  synthesised;  the  compound  of  m.  p.  210° 
(loc.  cit.)  is  regarded  as  the  corresponding  4~ketone, 
also  obtained  (cf.  Busch,  A.,  1895,  i,  306)  by  oxidising 
the  compound  Cl8H1802N2S,  in.  p.  192—193°  (Lepetit, 
A.,  1917,  i,  198),  which  is  thus  the  thio-analogue  of 
the  ketone.  E.  W.  Wignall. 

Manufacture  of  acid  dyes  of  the  phenonaphtha- 
saf  ranine  series.  J.  R.  Geigy  A.-G. — See  B., 
1928,  441. 

Manufacture  of  alky  Ip  yrazo  lan  thrones.  I.  G. 
F arb enin i).  A.-G. — See  B.,  1928,  441. 

Sulphoxytriazines  [ketothiontriazines] .  J. 
Bougault  and  L.  Daniel  (Compt.  rend..  1928,  186, 
1210— 1218).— 5  -  Kelo  -  3 -thiol- 6 -methyl  -1:2:4- tri- 
azine .  m.  p.  220°,  is  readily  prepared  by  dehydrating 
pyruvic  acid  thiosemicarbazone  in  faintly  alkaline 
solution.  When  treated  with  sodium  hypobromite 
followed  by  removal  of  excess  of  the  latter  with  sodium 
hydrogen  sulphite  and  subsequent  acidification,  5-keto- 
3-thion- 6 -benzyl -1  :  2  :  6-triazine  gives  the  corre¬ 
sponding  d i hy dr oxy t riazine .  The  formation  of  an 
intermediate  compound,  e.g.,  the  3-sulphonic  acid,  is 
suggested,  as  the  dihydroxytriazine  is  itself  decomposed 
by  hypobromite  (cf.  A.,  1916,  i,  609).  In  a  similar 
manner,  3  :  5-diketo-6-methyltriazine  is  obtainable  (cf. 
A.,  1914,  i,  1004)  from  the  corresponding  hydroxytliioJ 
compound.  J>  D-  Felton. 

Phenylene  2  -  aryltriazolylene  ketones  and 
phenylene-2-phenyltriazolylenemethane.  (1:2:3- 
Triazole  analogues  of  fluorene  and  fluorenone.) 
G.  Charrier  [with  0.  Sala]  (Gazzetta,  1928,  58, 
254-260)  .-The  action  of  chromic  acid  on  sodium 
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phenylene-2-phenyltriazolyleneglycollate  (Charrier  and 
Gallotti,  A.,  1925,  i,  306)  yields  phenylene  2 -phenyl - 


1:2:  3 -iriazolylene  ketone  (an¬ 
nexed  formula),  in,  p.  158° 

,Jf7>NPh  iox^im>  111  *  P*  223°;  phenylhydr- 
1  ozone, m.p. 214° ;  p-chlorophenyl- 
hydrazone ,  m,  p.  226°;  semicarb - 
azone,  m.  p.  309°),  which  is  reduced  by  hydriodic  acid 
and  phosphorus  to  phenylene-2 -phenyl- 1  :  2  :  34n- 
azolyle nemetha ne ,  m.  p.  128°, 

Wien  m.p.  216 — - 

217°,  is  treated  with  boiling  aqueous  sodium  hydroxide, 
phemylene -2-p- tolyl- 1:2:  Z-iriazolylenegly  collie  acid , 
m.  p.  194°,  is  obtained ;  the  sodium  salt,  m.  p.  205° 
(decomp.),  of  the  latter  is  oxidised  by  chromic  acid  to 
phenylene  2-p -tolyl -1  :  2  :  3 -iriazolylene  ketone ,  m.  p. 
196°  ( ph  enylhydrazone ,  m.  p.  207°;  semimrbazone , 
m.  p.  228°),  E.  W.  Wig isr all. 


Manufacture  of  new  pharmaceutical  com™ 
pounds  [alkyloxymethyltheobromines].  1.  G. 
Farbenind,  etc. — See  B.,  1928,  427. 


[Porphyrins  and  their  syntheses.]  O.  Schumm 
(Ber.,  1928,  61,  jii],  784 — 787). — In  his  general 
account  of  this  subject,  Fischer  (ibid*,  1927,  60,  [ B J, 
2611)  has  made  little  or  no  reference  to  the  results 
obtained  by  Sc  hum  in  and  his  co-workers. 

3EL  Wren. 

Porphyrin  syntheses.  XV.  Synthesis  of 
2  :  2'-disubstituted  pyrroles  and  porphyrin  syn¬ 
theses  from  simple  pyrroles.  H.  Fischer,  E. 
Sturm,  and  H.  Friedrich  (Annalen,  1928,  461, 
244 — 277). — -An  improved  method  is  described  for  the 
preparation  of  ami  no  acetone  hydrochloride  by  the 
reduction  of  i sonitrosoacetone .  This  method  is  more 
convenient  for  laboratory  purposes  than  that  of 
Gabriel  starting  with  chloroacetone  and  potassium 
phthalimide,  which  is  suitable  for  production  on 
a  larger  scale.  The  condensation  in  alkaline  solution, 
described  by  Piloty  (Ber.,  1912,  45,  3749),  of  amino  - 
acetone  with  ethyl  acetopyruvate  has  been  re-investig¬ 
ated.  Three  products  result :  (1)  3-acetyl-4-methyl~ 
pyrrole-2-carboxylic  acid,  (2)  2  : 4-dimethyl-3-gly- 
oxylic  acid,  and  (3)  the  ethyl  ester,  m.  p.  124°,  of  (2). 
The  yields  depend  greatly  on  the  purity  of  the  amino- 
acetone  and  increase  in  the  amount  of  alkali  used 
increases  the  amount  of  (2).  The  potassium  salt  of 
(2)  is  converted  into  (3)  by  ethyl  sulphate,  whilst 
ra.r  diazomethane  converts  (1)  into  the 

av  e  methyl  ester,  m.  p.  100°.  The  acid 

Ky  - Me  (1)  or  its  esters  reacts  with  phenyl- 

A  y  hydrazine  in  50%  acetic  acid  at 

A  -  V%  100°  to  give  the  pyridazinopyrrole 

1  (annexed  formula),  m.  p.  297° 
(corr.),  whilst  the  acid  is  converted  by  hydrazine 
hydrate  in  presence  of  sodium  ethoxide  into  opso- 
pyrrole. 

3- A cetyl-^-methylpyrrole,  m.  p.  117°,  results  when 
acid  (I)  is  distilled  at  50  mm.  pressure  or  (2)  is  heated 
with  10%  sodium  hydroxide  solution  at  140°.  The 
acetylmethylpyrrole,  when  heated  at  170°  with 
alcoholic  sodium  ethoxide  and  hydrazine  hydrate,  is 
converted  into  3 - m ethyl  - 4- ethy lpy Trole  (opsopyrrole). 
Decarboxylation  of  (2)  gives  a  dimethy  lpy  r  role- 
aldehyde  ( ?),  m.  p.  88—89°,  reduced  by  the  sodium 


ethoxide-hydrazine  method  to  a  base ,  C7H11N,  b.  p. 
74 — 75°/ll  mm.,  named  iso  opsopyrrole.  This  with 
diazotised  sulphanilic  acid  affords  a  yellow  azo-dye 
containing  one  azo-grouping. 

When  the  above  met hylethyl pyrrole  is  heated  with 
formic  acid  or  with  similar  compounds  at  160°  it  is 
transformed  into  setioporphyrin,  whilst  when  excess 
of  formic  acid  is  used  and  the  condensation  is  stopped 
when  the  product  becomes  red,  opsopyrrolemethene, 
isolated  as  the  perchlorate ,  results.  The  hydrobromide 
of  the  methene  is  converted  by  bromine  in  acetic  acid 
at  30—40°  into  a  f<  dibromide,”  the  free  base  derived 
from  which  is  identical  with  the  methene,  m.  p. 
175- . 176°,  from  hsemocarbethoxypyrrole. 

Sulphury!  chloride  (5  mols.)  converts  ethyl  3;5-di- 
inethylpyrrole -3 -carboxylate  in  ethereal  solution 
into  a  product  which,  when  decomposed  with 
steam,  affords  ethyl  4  -  chloro- 2  :  o-dialdehydop y  rrole- 
3 -carboxylate,  m.  p.  131°.  2:5-  Dimethylpyrrole- 

3 - carboxylic  acid  similarly  affords  4- chloro -2  :  5  di- 

a Ide hydopyrrole-3- carboxylic  acid ,  decomp,  above  237°, 
and  ethyl  2  :  4 - dimethylpy  rrole - 3  :  5-dicarboxylate 
affords  (6  mols.  of  sulphury!  chloride)  ethyl  2  :  4 -di- 
(tri  ch  lorometh  yl  )py  rrole  -  3  :  5-dicarboxylate ,  m.  p.  72° 
(crystallographic  data  by  Steinmetz  ;  monoclinic 
prismatic;  a  :  b  :  1*4041  :  1  :  1*6005 ;  p=lll°  20'), 

converted  (1)  by  concentrated  potassium  hydroxide  at 
60 — -70°  into  a  compound,  in.  p.  187°,  (2)  by  chromic 
anhydride  in  acetic  acid  into  a  pentachloro -hydroxy  - 
compound,  C12H1205NC15,  m.p.  110°  (also  formed  by 
oxidising  the  he  xachl  or  o -compound  with  concentrated 
nitric  acid  or  by  treating  it  with  concentrated  sulphuric 
acid),  and  (3)  by  zinc  dust  in  acetic  acid  into  ethyl 
4i-methyl  -  2  -  hydroxy  inethylpyrrole  -3:5-  di  carboxylate, 
m.  p.  116°.  Ethyl  2  :  4  -  dimethylpy  rrole  -  3  :  5-dicarb- 
oxylate  is  converted  by  sulphuryl  chloride  etc, 
into  a  compound,  m.  p.  142°.  Treatment  of  ethyl 
2  :  4- dimethy  1  - 3 - carboxylate  with  sulphuryl  chloride 
in  ether,  without  subsequent  decomposition  with 
steam,  gives  (3  -  carbethoxy  -2:4-  dimethylpyrryl)- (5- 
chloro  -  3  -  carbethoxy  -  4  -  methylpyrryl)metJi ene  hydro  - 
chloride ,  m.p.  143°. 

Phenylsulphur  chloride  converts  ethyl  2  : 4  -  dimethyl- 
pyrrole- 3- earboxylato  into  ethyl  o-phenylth  iol-2  :4 -di* 
methylpyrrole-3-carbozylate,  m.  p.  111°,  ethyl  2  :  4-di¬ 
me  thy  lpy  rrole- 5 -carboxylate  into  ethyl  2-phenylthiol- 
2  :  4  -  dimeihylpyrrole-5  -  carboxylate,  in.  p.  157°,  and 
ethyl  2  :  5 -dimethylpvrrole -3 -carboxylate  into  ethyl 

4- phenylthiol-2  :  o -dimethylpy r role-3 -carboxylate,  m.  p, 
143°. 

When  ethyl  2  :  4-dimethyl-3-ethylpyrrole-5- carb¬ 
oxylate  is  treated  with  2  mols.  of  sulphuryl  chloride 
(ether  ;  6°)  there  is  formed  ethyl  4:~meihyl-3 -ethyl- 

2-chloromethylpyrrole-o-carboxylate,  m.  p.  130u  (corr.), 
converted  by  boiling  water  into  the  known 
bis(5-  carbethoxy  -  4  -  methyl  -  3  -  ethylpyrryl) methene. 
Using  3  mols.  of  sulphuryl  chloride  and  boiling  the 
initial  product  with  aqueous  alcohol,  5 -carbethoxy - 
4:-methyl-3-  eih  ylpy  rrole  -  2 -carboxyl  ic  acid ,  m.  p.  2117, 
results,  together  with  some  ethyl  2-aldehydo-4- 
methyl-3-ethylpyrrole-5-carboxylate,  m.  p.  90°  (corr.). 
The  last-named  acid  is  readily  hydrolysed  to  4 -methyl- 
^-ethyl-2  :  5 -di carboxylic  acid ,  m,  p.  232°,  is  converted 
by  boiling  acetic  anhydride  in  presence  of  anhydrous 
sodium  acetate  into  a  pyrocoll,  C22H2G06N2,  m.  p.  150°, 
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whilst  when  it  is  heated  at  215 — 220°  it  affords 
opsocarbeihoxypyrrole  {ethyl  Z-methyl-‘k-etliylpyrrole-2- 
car b ox t /late),  m.  p.  25°.  The  last-named  is  converted 
by  hydrogen  cyanide  and  hydrogen  chloride  into  a 
product  which  affords  2-aldehydo-4-methyl-3-ethyl- 
pyrrole- 5- -carboxylic  acid  when  hydrolysed  with  dilute 
alkali.  Bromination  of  opsocarbethoxy  pyrrole  in 
acetic  acid  gives  ethyl  2 - b romo - 4 e thyl - 3 - ethylpyrrole- 
5 -carboxylate,  m .  p.  103°  (corr.),  also  formed  when  the 
carbethoxy~acid3  m,  p.  211°,  is  brominated  in  acetic 
acid  solution.  Opsopyrrole  is  conveniently  prepared 
either  by  heating  the  carb  ethoxy- acid,  m.  p.  211°, 
with  hydriodic  acid  or  by  heating  it  with  10%  sodium 
hydroxide  at  160°. 

The  oxime  of  ethyl  2 - aldehy d o -4 -methyl - 3 - cthy  1- 
pyrrole-5-carboxylate  is  converted  by  boiling  acetic 
anhydride  in  presence  of  sodium  acetate  into  ethyl 
2 - cyano- 4 -methyl- 3 - ethylpyrrole -5-ca rboxyla te,  m .p.  131  ° 
(corr.),  hydrolysed  by  boiling  10%  sodium  hydroxide  to 
the  corresponding  die  ar  boxy  lie  acid.  Ethyl  2-alde- 
hy  do  -  4  -met  hyl  -  3  -  ethylpyrrole  -  5  -  car  b  oxy  la  t  e  is  readily 
hydrolysed  by  dilute  alkali  to  the  expected  aldehy  do  - 
acid  (above),  and  condenses  in  alcoholic  hydrobromie 
acid  with  cryptopyrrole,  with  methyl  hasmopyrr  ole- 
car  boxylate,  and  with  eryptopyrrolecar  boxy  lie  acid 
to  give  metJienes  melting  respectively  at  160°,  168°, 
and  197°. 

When  cryptopyrrole  is  heated  either  alone  or  in 
presence  of  its  carboxylic  acid  with  hydrogen  bromide 
in  acetic  acid,  no  porphyrin  formation  occurs,  but 
when  cryptopyrrole  is  heated  under  pressure  at  100° 
with  formic  acid  and  perchloric  acid,  a  quantitative 
yield  of  cryptopyrrolemethene  perchlorate  is  obtained. 
On  the  other  hand,  porphyrin  formation  does  occur 
when  ethyl  cryptopyrroleglyoxylate  (ethyl  2  :  4-di¬ 
methyl  -  3  -  ethylpyrrole  -  5  -gly  oxyl  ate )  is  heated  with 
hydrogen  bromide  in  acetic  acid,  and  the  same  reagent 
converts  ethyl  o-bromo-2  :  4-dimethyl-3-ethyl-2-earb- 
oxylate  into  setioporphyrin,  and  converts  5-carb- 
ethoxy-4- methyl -2 -bromom  ethylpyrrole  -  3  -  propionic 
acid  into  a  mixture  of  coproporpliyrin  (“  III  ”)  and 
(the  tetramethyl  ester  of)  isocoproporphyrin,  separable 
only  with  difficulty  and  then  melting,  respectively, , 
at  250°  (corr.)  and  139°.  The  carbethoxy-propionie 
acid  also  affords  a  mixture  of  porphyrins  when  heated 
with  succinic  acid.  Porphyrin  formation  occurs  when 
5-carbethoxy-2  :  4- dimethyl  pyrrole- 3- -propionic  acid  is 
heated  with  hydrogen  bromide  in  acetic  acid,  but  not 
when  carbethoxyxanthopyrrolecarboxylie  acid  is  so 
treated.  *  *  E.  E.  Turner. 

Porphyrin  syntheses.  XVL  Syntheses  of 
porphyrins  with  nitrile  function.  H.  Fischer 
and  H.  Wasenegger  (Aimalen,  1928,  461,  277— 
295). —Ethyl  3-aldehydo-2  :  4-  dimethylpyrr  ole  -  o  -  carb  - 
oxyl  ate  condenses  with  ethyl  cyanoacetate  in  presence 
of  boiling  alcoholic  aniline  to  give  ethyl  2  :  4-dimethyl- 
3  -  (p -cyano  -  p  -  carbetlioxy)  vinyl  pyrrole-5  -  carboxylate 
(A.,  1924,  i,  543)  (yield  90 — 95%),  which  is  reduced 
by  sodium  in  alcoholic  solution  containing  some 
acetic  acid  to  ethyl  2  ;  4-dimethyl-3-((3-cyano-p-carb- 
etlioxy)etliylpyrrole-5-carboxylate.  The  latter  is 
converted  by  alcoholic  hydrogen  chloride  into  ethyl 
2  ;  4-dimethyI-3-P(3-dicarbetlioxyethylpyrrole-o- carb¬ 
oxylate  and  by  hydrobromie  and  acetic  acids  into  ethyl 


acetate  and  the  substance  previously  obtained  (A., 
1925,  i,  834)  from  alkali  and  ethyl  2  :  4-dimethyl-3- 
pp-dicarbethoxy  ethylpyrrole- 5- carboxyl  ate,  and  on 
bromination  affords  ethyl  4- methyl-2‘bromomeihyl - 
3- ( P’Cya7io-$-carbethoxy)cth yl pyrrole-o-carboxylate , m.  p. 
129°,  which  is  converted  by  methyl  alcohol,  ethyl 
alcohol,  and  aniline  into  the  -2 •meihoxymethyl-  (m.  p. 
113°),  the  -2 -ethoxymeihyl-  (m.  p.  123°),  and  the 
-2-anilino  meth  yl  -  (in.  p.  138°)  compounds,  respectively, 
and  transformed  by  boiling  water  into  formaldehyde 
and  b  is-[2-carbethozy-Z-methylA-(  p -cyano-$-carbethoxy)  - 
ethylpyrryl] - 5 - methan e  (I).  The  1  atter  is  brominated  in 
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acetic  acid  solution  to  give  a  d?6ro?no-derivative,  in.  p. 
131°,  and  is  converted  by  warm  dilute  aqueous 
alcoholic  alkali  into  b 7s- [2 -carbethozy -3-methyl 
cyano -  p -car  boxy)  ethyljiyrryl]- o -methane .  The  latter, 
when  melted  in  a  vacuum,  affords  bis- {2-  carbetlioxy  -  3  - 
methylA-fi-cyanoeiliyljnjrrylymetliane,  m.  p.  194°,  also 
obtained  by  boiling  with  water  for  8  hrs.  (with  air 
bubbling  through)  ethyl  4-?nethyl-2-bromomethyl-3-$- 
cy  anoethylpyrr  ole- o- carboxylate,  in.  p.  185°,  which  is 
the  product  of  brom mating  ethyl  2  :  4-dimethyl-3-P- 
eyanoethylpyrrole-o  -carboxylate ,  and  reacts  with 
methyl  alcohol,  ethyl  alcohol,  and  aniline  to  give 
the  -  2  ■ -  meihoxymethyl ,  -  2  -  ethoxymeihyl ,  and  -2  -a  nilino  - 
methyl  compounds,  these  melting,  respectively,  at  140  % 
113°,  and  188°.  Ethyl  2  :  4-dimethyl- 3- ( p-cyano- p- 
carbethoxy)ethylpyrrole-5-carboxylate  is  converted 
by  acetic  and  hydriodic  acids  into  cryptopyrr olecarb - 
oxylic  acid,  m.  p.  138°. 

When  (I)  is  treated  in  alcoholic  solution  with 
hydrogen  chloride,  bis- (2-carbetlioxy-3 -methyl-4- p p - 
dicarbethoxyethylpyrryl)-  5- methane,  m.  p.  126°, 
separates,  and  this  substance,  when  boiled  in  aqueous 
alcoholic  alkali  solution,  affords  a  mixture  of  bis- 
(2  -  carbetlioxy  -  3  -  methyl -4  -  p-carboxvethylpyrryl)  -  5- 
ni  ethane  and  bis-(2-carboxy-3-methyl-4-p-carboxy- 
etb  ylpyrryl )  -  5  -methane . 

Bromination  of  ethyl  2  ;  4  -  dimethyl  -3  -  ( p  -  cyano  -  p  - 
carbetlioxy)  vinylpy  rr  ole-  5-  carboxyl  ate  gives  a  bromo- 
compound  which  is  not  crystalline  but  clearly  contains 
bro  mom  ethyl  groups,  since  methyl  and  ethyl  alcohols 
convert  it  respectively  into  a  meihoxy-  (m.  p.  101°)  and 
an  ethoxy -  (m,  p.  120°)  compound.  The  desired  ethyl 
4  -  methyl  -  2~bromometkyl-3-{$-cyano-$-carbetlioxy)vinyl- 
pyrrole-5 -carboxylate,  m.  p.  135°,  is,  however,  obtained 
by  treating  the  last-named  ethoxy -compound  with 
hydrogen  bromide  in  acetic  acid.  The  bromo- com¬ 
pound  is  not  convertible  into  a  methane  by  the 
general  methods. 

Condensation  of  3 -aldehyde -2  :  4 -dimethylpyrr ole- 5- 
earboxylic  acid  with  ethyl  cyanoacetate  in  boiling 
alcoholic  aniline  solution  gives  2  :  4-dimethyl - 3 -  ( p - 
cyano-$-carbethoxy)vi?iylpyrrole-5‘Carboxylic  acid,  m.  p. 
242°,  which  is  converted  by  boiling  acetic  anhydride 
into  a  py roc-oil,  m.  p.  276°,  hydrolysed  by  hot  con¬ 
centrated  alkali  to  give  3-aldehydo-2  : 4-dimethyl- 
pyrrole-5 -carboxylic  acid. 

"Hydrolysis  of  2  :  4-dimethyl-3-(P-cyano-P-carbeth- 
oxy)  vinyl  pyrrole  with  alcoholic  alkali  produces  the 
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corresponding  ^-carboxylic  acidt  m.  p,  210°,  2  :  ^Di¬ 

methyl-  3-(3«cyano  -j-Ucarbethoxy)  vinylpyrrole  -  5-carb¬ 
oxyl  ic  acid  passes,  when  heated  in  a  vacuum,  into 
2:4-  dimeth}"!-  3-  ( p-cyano-  (3-carbethoxy)  vinylpyrrole, 
converted  by  hydrogen  cyanide  and  chloride  in  chloro¬ 
form  solution  into  2  :  4  -d  im  ethyl  -  3  -  ( 8  -  c  yano  -  p  -  ca  rb  - 
ethoxy)  v  inylpyrrole - 5  *  aldehyde  (oxime,  m.  p.  185° ; 
smnicarbazom ,  ml  p.  253°;  azlactone,  in.  p.  185°), 
which,  when  heated  in  alcoholic  hydrochloric  acid  with 
the  pyrrole  from  which  it  is  prepared,  affords  the  bis- 
[2:4-  dimethyl  -  3  -(fy-cyano  -  p  -  carbeihoxy )  vinylpyrryl]- 
methene  (II),  sintering  at  250°  (obtained from  the  hydro¬ 
chloride). 

C02Et-C{CN):CH - Me  Me  — ,CH:C(CX)COaEt 

Me!,  J.1 - CH—I^  i-Me 

KH  NH  (H.) 

In  cold  alcoholic  hydrochloric  acid  solution,  crypto- 
pyrrolealdehyde  condenses  with  2  :  4-dimethyl-3~(8- 
cy  ano  -  (3 « car  b  e  fch  ox}r )  vinyl  pyr  role  to  give  the  hydro¬ 
chloride, ,  in,  p.  220°,  of  the  expected  methene,  m.  p.  132°, 
The  last-named  vinylpyrrole  reacts  with  aqueous 
formaldehyde  (boiling  solution)  to  give  green  and 
colourless  forms  of  bis- [2  :  ±-dimethyl-3-($~cyano~$- 
ca  rbeth  oxy )  v  inylp  yrryl}-  5  -  me  thane ,  m.  p.  217°  (corre¬ 
sponding  ^-carboxylic  acid ,  m.  p.  268°), 

The  condensation  product  of  2  :  4-dimethyl-3-(p- 
cyano- p-carbethoxy ) vinylpyrrole  and  cryptopyrrole- 
aldehyde  condenses  with  bis-(2«bramo~3-methyl-4- 
ethylpyiT}d)-5-methene  when  heated  with  succinic 
acid,  to  give  satioporphyrin. 

2:4-  Dimefchyl-3  -  (P-cyano  -  p  -  carbethoxy )  vinylpyr- 
role-5-aldehvde  when  heated  with  a  little  alkali 
affords  the  corresponding  $ -carboxylic  acid,  m.  p.  240°, 
and  when  heated  with  concentrated  (1:1)  potassium 
hydroxide  is  converted  into  2  : 5-di?mihylpyrrole - 
3  :  o-dialdehyde,  m.  p.  166°,  E,  E.  Turner. 

Porphyrin  syntheses.  XVIII,  Synthesis  of 
three  tetraethylporphintetrapropionic  acids 
(homologous  coproporphyrins ) .  Xanthopor- 
phinogen  from  setioporphyrin  III  and  one  of  the. 
homologous  opsopyrrolecarboxylic  acids.  H. 
Fischer  and  G.  Stangl.br  (Annalen,  1928,  462, 
251—267 ) . — 2-31 ethylA- ethylpyrrole-3 -propionic  acid , 
in,  p.  78°  (picrate,  m.  p.  140°),  is  obtained  by  heating 
its  5-car betlioxy- derivative  with  hydrogen  iodide  in 
acetic  acid  at  100°,  and  is  converted  by  bromine  into 
(2  -  bromo  -  3  -  ethyl  -  4  -3 -carboxyethylpyrryl)  (2f -methyl  Af  - 
ethyl-  3'  -  p  -  car  box  yethylpyr  role  nyl )  methene  hydrobromide 
(as  I),  decomp,  about  230°.  The  latter  when  heated 
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with  succinic  acid  (of.  this  voh,  651)  affords  a.  product 
which  with  methyl-alcoholic  hydrogen  chloride  gives 
the  methyl  ester,  m.  p.  193°,  of  a  tetraeihyljwrphin- 
ietrapropionic  acid  (IT;  Rx— R3— R5=Et ;  R0=R4= 
R8=,[CH2]yC02H),  also  obtained  but  with  m.  p.  ISO0 
(isomeride  ?)  by  heating  4-ethyl«2-bromomethyl-o- 
carbeth  oxy  pyrrole- 3- prop  ionic  acid  with  succinic  acid 
and  subsequently  esterifving.  The  methyl  ester,  m .  p. 
193°,  depresses  the  in.  p.  of  the  isomeride  (below)  of 


m,  p.  182°,  and  forms  a  copper  salt,  C44H5*08N4Cu, 
m*  p.  265°,  and  an  iron  salt,  Gf41H5208N4aFe?  m.  p. 
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170s.  Hydrolysis  of  the  ester,  followed  by  heating 
in  a  high  vacuum  at  300°  gives  a  sublimate  consisting 
of  aetioporphyrin  and  acid  porphyrins,  the  main 
product,  however,  being  a  black  material,  from  which 
octa-etkylporphin,  m.  p.  292—293°  [mixed  with 
synthetic  compound  of  m.  p.  312—314°  (Fischer  and 
Baumler;  details  to  appear  shortly),  ml  p.  was  302— 
303°],  is  isolab Je. 

5-Car  bethoxy-2- methyl-4-  ethyl  pyrrole  -  3  -  propionic 
acid  undergoes  bromi nation  in  ethereal  solution  to 
g  i  ve  5  *  ca  rbeth  oxy- 4  -  ethyl  >2-6  rmnomethylpy  r  role  -  3  -pro  - 
p ionic  acid ,  ni.  p.  174°,  converted  by  boiling  water 
into  formaldehyde  and  ethyl  his-(4-ethyl-3~$~carbozy- 
ethylpyrryl )meth a?ie - 2  :  2 f -dlcarboxylate,  in.  p.  161°, 
which  on  hydrolysis  affords  the  not  very  stable  free 
tetracarboxylic  acid ,  decomp.  180°.  The  latter  is 
converted  by  formic  acid  into  a  poor  yield  of  the 
corresponding  homologous  iso  coproporpliyrin  (II ; 
R 2 = R 3 = R 6 = E t ;  R1==R4=rR5==-[CHg]2*G02H5,  the 
methyl  ester  of  which  has  m.  p.  170°.  Bromine  con¬ 
verts  the  last-named  tetracarboxylic  acid  in  acetic 
acid  into  bis-(2-bromo-3-eihylA-$~carbo9:yethylpyrryl)- 
methene  hydrobromide ,  decomp,  indef.  above  200°. 
Bis  -  (2  -  methyl  -4  -  ethyl-3  -  p  -  carboxyethylpyrryl)methene 
hydrobromide  is  formed  when  2-methyl-4-ethylpyrrole- 
2-propionic  acid  is  heated  in  formic  acid  with  bromine, 
and  wdien  heated  with  bromine  in  acetic  acid  is  con¬ 
verted  i  nto  b  is-  (4  -eth  yh2-bromomethyl~3~$-carboxij- 
eihylpyrryl)methen e  hydrobromide ,  whilst  when  it  is 
heated  wi  fch  bis-  (2«bromo-3-etliyl-4-p- carboxyethyl- 
pyrrvl )methene  hydrobromide  it  affords  an  acid 
(if ;  "R2=R4— R5—Et :  R1-R3=R6-tCH2VC02H) 
which  on  esterification  gives  the  methyl  ester,  m.  p. 
182°. 

The  three  new  methyl  ester  porphyrins  (methyl 
esters  of  tetraethyl- tetrapr  op  ionic  acid,,  porphins)  are 
spectroscopically  similar  to  their  louver  homologues, 
the  coproporphyrins  (methyl  esters  of  tetramethyh 
Ietrapropionic  acid  porphins),  three  of  which  have 
been  synthesised  by  Fischer,  the  fourth  to  be  described 
shortly. 

5-Car  bethoxy-4-ethyI -2-bromomethy  lpyrrole- 3 -pro¬ 
pionic  acid  is  converted  by  sulphuryl  chloride  in 
ethereal  solution  into  a  ch loro-compound,  m.  p.  118°, 
which  when  boiled  with  water  gives  o  -  carbeihoxy  A- 
ethyl-3-fi-carboxyethylpyrrole-2-carbaxylic  acid,  m.  p. 
248°  (decomp.),  the  latter  affording  3-eihylpyrroleA- 
; propionic  acid ,  m.  p.  133°,  when  heated  with 
aqueous  sodium  hydroxide  at  165—170°,  under 
pressure. 

A  second  synthesis  of  the  oetioporphyrin  (u  III J:), 
ml  p.  360°,  described  previously  (A.,  1927,  1206),  has 
been  effected  by  heating  the  methene  from  opso- 
pyr role  with  ( 3  -  me thyl-4-e  tliyl-  2  - b rom omethyl )  ( 4 '  - 
methyl  -  3'  -  ethyl  -  2'  -  bronioniethylpyrrolenyljmethene 
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(hy drobr om ides )  in  presence  of  succinic  acid.  The 
setioporphyrin,  which  is  the  basis  of  the  blood  colouring 
matter,  is  converted  by  lead  dioxide  in  chloroform- 
acetic  acid  into  the  corresponding  xantlioporphinogen, 
decomp.  298°.  The  latter  is  converted  back  into  the 
jetioporphyriii  by  reduction  in  methyl- alcoholic 
solution  with  sodium  amalgam. 

Mesoporphy ri n ,  m.  p.  206°,  is  obtained  (cf.  this  vol., 
76)  when  a  mixture  of  (3-metliyl-4-ethyl-2-bromo- 
i n ethyl py  rry  1 )  ( 4 '  -  methyl  -  3'  -  ethyl  -  2'-  bromomethyl- 
pyrrolenyl)methene  hydrobromide  is  added  to  con¬ 
centrated  sulphuric  acid .  Isolation  is  effected  through 
the  sodium  salt.  E.  E.  Turner. 

Isomerisation  of  an  /sooxazole  to  a  triazole 
derivative.  G.  Wittig,  F.  Bangert,  and  H. 
Kleiner  (Ber.,  1928,  61,  [B],  1140— 1143).— 4  :  5- Di¬ 
phenyl  -  3  -  methyl  i  sooxazole  cannot  he  prepared  by  the 
action  of  hydroxylamine  on  acetyldeoxybenzo in,  m.  p. 
99 — 99 *5° ,  prepared  by  the  action  of  acetyl  chloride 
and  sodamide  on  deoxybenzoin  in  ether,  since  the 
diketone  is  either  not  attacked  or  suffers  extensive 
decomposition.  A  possible  source  of  the  desired  com¬ 
pound  appeared  to  be  4-benzeneazo-5-phenyl-3- 
niethylisooxazole,  which,  however,  when  distilled  in 
the  presence  of  copper  powder  or  sand,  becomes 
isomerised  to  5 -benzoyl-2- phenyl  A -methyl -l  :  2  :  3 -tri- 
azole,  m.  p.  74°  ( p  -  itroph enylh ydrazone ,  m.  p.  231 — 
231*5°).  Isomerisation  also  occurs  vigorously  at 
180—240°,  but  is  not  observed  in  solvents  of  lower 
b.  p.,  whereas  with  media  of  high  b.  p.  (phenol, 
dimethylaniline,  nitrobenzene)  smeary  products  are 
obtained.  The  identity  of  the  triazole  is  established 
by  its  production  from  acetic  anhydride  and  a*ny 
of  the  stereo  isomeric  forms  of  the  phenyhneihyl- 
h ydrazone  of  oximinobenzoylacetone.  The  a -form,  m.  p. 
126°,  of  the  latter  compound  is  prepared  from 
oximinobenzoylacetone  and  a-s-pheny  lin  ethylhydr- 
azine  in  cold  ether,  the  b -variety,  in.  p.  150—151°, 
being  isolated  from  the  mother-liquors  or  obtained 
directly  from  the  components  in  boiling  methyl  alcohol. 
The  stable  c -form,  m.  p.  164—165°,  is  prepared  by 
more  extended  action  under  the  latter  conditions. 
The  b-  and  c-isomerides  with  acetic  anhydride  afford  an 
acetate ,  m.  p.  119°,  hydrolysed  to  the  c~ variety  by 
cold  methyl-alcoholic  sodium  methoxide.  The  phenyl - 
hjdrazone  of  oximinobenzoylacetone t  m.  p.  170—171° 
(decomp.),  is  converted  when  heated  into  4-nitroso- 
1  :  5-diphenyl-3-methylpyi’azole.  H.  Wren. 

Azoxines.  V.  Application  of  the  Turpin 
reaction  to  aminonaphthols .  H.  Goldstein  and 
A.  W abneb Y  (Helv.  Chim.  Acta,  1928,  11,  489 — 495). 
— When  a  mixture  of  1  -amino- p-naphthol  and  picryl 
chloride  is  treated  with  alcoholic  potassium  hydroxide 
there  is  formed  9  :  1 1  -d in i tro-fa-napkth aphenoxazin e 
(I),  decomp.  279°  (cf,  Turpin,  J.C.S.,  >891,  59,  714), 


which  when  reduced  and  subsequently  oxidised  with 
ferric  chloride  yields  \  l -amino a-naph thaphenoxazine- 


9 -mine  [perchlorate;  hydrochloride ;  acetyl  derivative 
(perchlorate)].  Similarly,  2-amino-a-naplithol  fur¬ 
nishes  8  :  10 -di nitro - x$-naph thaph e n oxa z ine  (II),  which 
yields  1 0  -  a  m mo-  a  $-naph  th aph enoxazi ne-8- im ine  ( per¬ 
chlorate),  3-Amino-S-naplithol  affords  1  :  3 -dinitro- 
laphthaphenoxazine ,  in.  p.  313°  (decomp.),  from 
which  1  -amino  -  p  g  -naph  thaph  e  noxaz  i  n  e-3 -inline  [per¬ 
chlorate  ;  acetyl  derivative  (perchlorate)]  is  obtained. 

3 -(2  ;  4  :  6 -Trinitrophenyl)am  in o -  fb  n aphth ol  and 
3-(2  :  4  -  dinit  ro  n  aph  thyl)am  ino  -  fi-naph  thol  have  m.  p. 
205°  (decomp.)  and  205°,  respectively. 

H.  Burton. 

Hetero-ring  formations  with  thiocarbohydr- 
azide.  III.  Reactions  of  substituted  thiocarbo- 
hydrazides.  IV.  Reactions  of  1-phenylthio- 
carbohydrazide .  P.  C.  Guiia  and  S.  K.  Roy- 
Choudhury  (J.  Indian  Chem .  Soc.,  1928,  5,  149 — 161, 
163 — 174). — III.  Substituted  thioearbohydrazides 
have  been  prepared  bv  the  action  of  hydrazine  on 
dithiocarbazinat.es,  NH,-NH,+NRR'-NH-CSoMe(Et) 
— >  NRRANH*CS*NH-NH;(I)+SHMe(Et).  “  Thus, 
methyl  phenyldithiocarbazinate  and  hydrazine 
hydrate  yield  phenylthiocarbohydrazide  (I,  R=Ph, 
R'=H),  m.  p.  149—150°  ( hydrochloride ,  m.  p.  181°); 
ethyl  m-tolyldithi ocarbazinate,  m.  p.  99°,  prepared  by 
successive  treatment  of  m  -tolylhy drazine  with  carbon 
disulphide  and  potassium  hydroxide  solution,  and 
ethyl  bromide,  gives  m - tolylthiocarbohydraz ide ,  m.  p. 
163—164°  (decomp.),  and  ethyl  1  -phenyl- l-meihyl- 
dithiocarbazinate  affords  1  -phenyl-\-methylthiocarbo- 
hydrazide  (I,  R=Ph,  R'=Mc),  m.  p.  228—229° 
(decomp.).  The  following  phenyl  th  iocar  boh  ydrazon  es 
are  described  :  benzaldehyde- ,  m.  p.  185°;  p -nitrobenz- 
aldehyde m.  p.  192°;  c i nnamakiehyde- ,  m.  p.  167 — 
198°  (16S  ?) ;  salicylcddehyde-,  m,  p.  206°  (decomp.), 
and  acetone- j  m.  p.  1 62°.  p -Nitrobenzaldehyde-m- 
tolylth  iocar  boh  ydrazone  has  m.  p.  165 — 166°.  When 
benzaldehydephenyltliiocarbohydrazone  is  heated  with 
ferric  chloride  solution  there  is  formed  2 -phenyl-o- 
phenylhydrazino- 1  :  3  :4 -thiodiazole,  m.  p.  172°.  The 
formation  of  this  compound  is  explained  by  an  initial 
isomerisation  of  the  thiocarbohydrazone  and  sub¬ 
sequent  loss  of  two  atoms  of  hydrogen,  viz., 

nhpii-nh-C(sh):n-x:chr  — >  N<NWNH’NHPh. 

Nm-s| 

2 - Ci nnamyl -  and  2-p- ni t roph e nyl - 5 -ph e nylh yd raz ino - 
1:3:  4 -thiodiazoles  have  m.  p.  173°  and  263—264°, 
respectively.  Phenylthiocarbohydrazide  and  o-cliloro- 
benzaldehyde  react  yielding  2 -phenyIhydrazino-6  :  7- 
benzo-l  :  3  :  4 -heptathiodiazinet 


.CHIN  M 

C6H  N  //  ,  m.  p.  195°,  formed 

N3 — ONH-NHPh 


elimination  of  hydrogen  chloride  from  the  intermediate 
thiocarbohydrazone .  The  action  of  phenyl-  and 
m-tolyl-thiocarbohydrazides  on  phenan thraq uin one  is 
to  form  the  plienylhydrazone ,  m.  p.  above  300°,  and 
m-tohylhydrazon e ,  m.  p.  above  295°,  of  2-keto-5  :  6- 

/*C*N*N  \ 

phenanthra- 1  \ZA-oxadiazineA  m  ’  i  ),  respect- 

1  vU-O-uN-NJtiK/ 


ively,  thus  differing  from  the  action  of  thiocarbo- 
hydrazide  on  benzil  (A.,  1926,  417).  Acenaplitlia- 
quiiione,  phenanthraq  uinone  monoxime,  and  isatin 
react  with  phenylthiocarbohydrazide  yielding  2 -iceto- 
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5  :  6-acenaphtha-l  :  3  :  4-oxadiazme  phenylhydrazone , 
m.  p.  above  300°,  2-keto-5  :  6-phenantkra- 1  :  3  : 4  :  7- 
heptaoxalriazme  phenylhydrazo m ,  in.  p.  above  300°, 
and  2-keto-o  :  :  3  :  4 4hiodiazine,  darkens  at 

260°.  respectively. 

Ethyl  acetoaeetate  and  phenyl fchiocarbohydrazide 
form  the  c orrespond ing  phenylth iocarboh ydrazon e , 
m.  p,  113—116°,  which  with  sodium  methoxide 
eliminates  1  mol.  of  alcohol  giving  1  -thiocarbophenyl- 
hydraz ido - 3 -methyl- 5 -p yrazolone ,  m.  p.  142°  (decomp.). 
Similarly*  acetonylaeetone  furnishes  5  :  S-dimethyl-2- 
phenylhydraz ino- 1  :  3  :  4 -octathiodiazine,  m.  p.  230° 
(decomp,);  u-bromoacetophcnone  yields  5-phenyl-2- 
pkenylhyd raz in o-l  :  3  : 4 - thiod iazole ,  m .  p.  19 9 0 ,  an d 
ethyl  cli  loro  acetate  gives  the  hydrazone,  m.  p.  152— 
153°  (benzylidem  derivative,  m.  p.  158°),  of  2 ;  5-clb 
ketoA-phenyltelrahydro- 1  :  3  :  44 hiodiazine.  Salicyl- 
aldehydephenylthiocarbohydrazone  and  ethyl  chloro- 
acetate  give  the  salicylidene  derivative,  m.  p.  220° 
[benzylidene  derivative,  m.  p.  189°  (decomp.)],  of 
2  :  o -diketo-4-phsnyltetrahydro- 1  ;  3  :  4 4hiodiazme  2- 
hydmzone  ([hydrochlor  ide  ? ) ,  m.  p,  247—248° 
(clecomp.)],  whilst  from  o>-bromoacetophenone  there 
is  formed  the  salicylidene  derivative,  m.  p.  221  cs 
of  2-keto~4  :  5-diphenyldihydro- 1  :  3  ;  4 -thiodiazinc  2- 
hydrazone. 

IV.  Phenylthiocarbohydrazide  is  converted  by 
100%  formic  acid  into  2-phenylhydrazino- 1  :  3  :  4- 
thiodiazole,  ml  p.  220°,  and  by  acetic  anhydride  into 
its  5 -acetyl  derivative,  in.  p.  172—173°  (decomp.). 
With  potassium  ethyl  xanthate  there  is  formed  5-thion- 
2-phenylJiydrazino- 1  ;  3  :  4- thiod  iazole,  m.  p.  127°  (de¬ 
comp.),  oxidised  by  ferric  chloride  to  a  disulphide  ( ?), 
CiaH14N8S4,  m.  p.  237°  (decomp.).  Carbonyl,  acetyl, 
and  benzoyl  chlorides  convert  phonylthiocarbo* 
hydrazido  into  its  hydrochloride,  blit  phthalyl, 
malonyl,  and  thionyl  chlorides  yield  5 -hydroxy -S-keto- 
2-phenylhydrazino- 6  :  7  -benzo- 1:3:  4  -octalhiodiazine, 
m.  p.  206°  (decomp.),  5- -hydroxy -l-kelo -2-phenyl- 
hydrazino-Q  :  7 -dihydro- 1  :  3  :  4 -heptathiodiazine,  m.  p. 
201—202°  (decomp.),  and  2-phe mjlhydrazino- 1 :  5  : 4 : 3- 
diihiodiazole  5- oxide,  m.  p.  220°  (decomp.),  respect- 
i  vely .  B  en  zy  1  i  dene  -  and  p  -  nitrobenzyli  dene- phenyl - 
thiocarbohydrazones  react  with  carbonyl  chloride, 
yielding  the  benzylidene m.  p.  204—205°,  and 
p-niirobenzyl idene - ,  m.  p.  258°,  derivatives  of  2  :  5-di- 
keio  -4  -phenyltetra hydro  - 1  :  3 : 4  -  thiodiazole  2  -hydrazone , 
respectively. 

Phenylthiocarbohydrazide  reacts  with  phenylearb - 
imide  and  phenyl thiocarbimide  to  form  the  phenyl- 
carbamide  (II),  NHPh-NH-CS*NH-NH*CO#NHPh, 
m.  p .  209°  (decomp.),  and  the  corresponding  phenyl- 
thiocarbamide  (III),  in.  p.  173—174°.  The  phenyl- 
thiocarhmnides  from  1  -phenyl- .1 -methyl-  and  wi-tolyl- 
thiocarbohydrazides  have  m.  p.  219—220°  (decomp.) 
and  160°  (decomp.),  respectively.  Treatment  of  (II) 
with  hot  20%  potassium  hydroxide  solution  furnishes 
5-keto- 1  -phenyl-2-phenylhydrazinoA :  5-dihydro- 1 ;  3 : 4- 
ir iazole ,  m.  p.  244—245°,  whilst  similar  treatment  of 
(III)  yields  a  mixture  of  D-anilino-2-phenylhydrazino- 
1:3: 4-thiodiazole  (IV),  m.  p.  199°,  and  54hiol-2- 
phenylhydrazino- 1  :  3  :  44hiodiazole ,  m.  p.  258—259° 
(triacetyl  derivative,  m.  p.  206 — 207°),  Oxidation  of 
this  last  compound  with  ferric  chloride  gives  the 
corresponding  disulphide ,  m.  p.  205°  (decomp.). 


Treatment  of  (III)  with  hot  concentrated  hydro¬ 
chloric  acid  furnishes  2  :  5 -diketotetrahydro - 1  :  3  :  4- 
thiodiazoh ,  m.  p.  222°.  Oxidation  of  (II)  with  ferric 
chloride  affords  a  compound ,  C28H28O2N10S2,  m.  p. 
198—199°  (decomp.),  whilst  (III)  yields  2-am7t?io-5- 

NiONHPh 

phenylazo- 1  :  3  :  4 4hiodiazole,  [  v>8  ,  m.  p.  256— 

n:c*n:npii 

257°,  also  obtained  by  oxidation  of  (IV)  with  hydrogen 
peroxide. 

When  methyl  phenyldithio carb azina  te  is  treated 
with  ethylenediaraine  and  o-phenyleiiediamine,  there 
are  formed  2-keto-2  :  3  :  4  :  5-tetrahydro- 1  :  3 -ihiazole 
phenylhydrazone,  in.  p.  223°,  and  54hiol-I -phenyl  - 
2  ;  3 « be nzodihydro - 1  :  4  :  64riazine}  m.  p.  292—293° 
{acetyl  derivative,  m.  p.  203—204°),  respectively. 
This  last  compound  is  oxidised  by  ferric  chloride  to 
the  disulphide ,  C20H20N0S2,  m.  p.  above  300°. 

H.  Burton. 

Rliodanine  and  related  compounds,  R. 
And  re  ascii  (IVlonatsh . ,  1928,  49,  122““132).-~-~X*le’* 
duction  of  5  -  benzylidene  -  3  -pheny  lrh  odani  ne  with 
zinc  dust  and  alcoholic  hydrogen  chloride  yields 
4-  keto-3 -phenyl-  5-benzylidmeieirdhydrothiazine, 
NTh-CH  -S 

—  C*GlIFli  m*  P*  206°.  3 - Pheny  lrh odanine 

similarly  yields  4-keto-S-phenyUetrahydrothiazi m ,  m.  p. 
115°,  whilst  3 -p- tolylrh odanine  by  reduction  with 
amalgamated  zinc  yields  4-keto -3-p 4olylMrahydro - 
thiazine ,  in.  p.  243°.  When  the  reduction  of  rhodanine 
itself  was  attempted  only  the  products  of  hydrolytic 
fission  (thioglycollic  acid  and  ammonia)  could  be 
isolated.  Benzylidenediph  enyllhiohydanto  in ,  m.  p. 
206°,  is  obtained  in  86%  yield  when  diphenylthio- 
hydantoin  and  benzaldehyde  are  heated  together 
in  acetic  acid.  Sodium  p-bromo-p-phenylproplonate 
reacts  with  ammonium  ph  enyldi  t  h  i  o  carbarn  ate  to 
yield  24kiokelo-3  :  6 -diphenylteirahydro-l  :  3 -azthim, 

'NPJrCS-S 

^CO-CH*'CHPh 

alkali  is  converted  into  P-phenyl-p-tliiolpropionic  acid. 

Similarly,  sodium  a-bromo* P-phenylpropionate  and 
ammonium  p  h  enyldi  thiocarb  am  ate  yield  5-benzyl- o- 
pkenylrhodanine ,  m .  p.  11 8—1 1 9'° .  The  anilide  of  thio- 
glycollic  acid  when  heated  with  benzaldehyde  in  acetic 
acid  is  converted  into  the  dianilide  of  benzylidene- 
di thioglycollic  acid,  CHPh(S*CH2*CO*NHPh)2J  m.  p. 
1 78°.  By  the  action  of  sodiu m  hydroxide  on  a  m ixture 
of  rhodanine  and  the  hydrogen  sulphite  compound  of 
i  sob  ut  aldehyde  is  obtai  ned  5  -  is  opropyl  idemrliodanine , 
m .  p  ,128°.  a -Bromoiso valeric  ae id  or  its  ester  reacts 
with  thiocarbamide  in  alcohol  solution  to  yield  iso- 
propylthiohydanioin,  m.  p.  229°.  By  heating  rhod- 
anine  or  3-phenylrhodanme  with  o-chlorobenzaldehyde 
in  acetic  acid  are  obtained,  respectively,  S-a-cldaro- 
benzylidene-,  m.  p.  169°,  and  3 -phe nyl-5-o- ch lo ro - 
benzylidene-,  m.  p.  140— 141  °,  rhodanmes.  The  latter 
is  hydrolysed  by  heating  with  barium  hydroxide 
to  yield  a-thiol-p-chlorocinnmnic  acid ,  m.  p.  119— 
120°,  J.  W.  Baker. 


122°,  which  by  heating  with 


1:3:  4-Oxdiazines.  I.  J,  van  Alp  hen  (Bee. 
trav.  chim.,  1928,  47,  673— 682).— Derivatives  of 
1:3: 4-oxdiazine  are  produced  by  the  action  of 


oxalyl  chloride  on  (3-acylphenylhydrazines  in  benzene 
solution  in  accordance  with  the  scheme  : 


HOCR  __  y 0 — 0 — CR 

TTXTPs  f  “xx  /“*•$  *Y  ir1’*  #  "XT 

HNR  -N  CONR 


+  2HC1  and  evidence 


in  favour  of  the  structure  assigned  is  adduced.  Thus 
from  the  appropriate  acylphenylhydrazine  the  follow¬ 
ing  are  obtained  :  A~~4-phenyl-2-methyl-o  :  6-diketo- 
1:3:  4 -ozdiazine,  m.  p.  141°.  This  is  hydrolysed  by 
water  in  two  stages,  rupture  of  the  1  :  0 -linking 
occurring  first,  followed  by  the  4  :  5-linking  with  the 
regeneration  of  oxalic  acid  and  (3-acetylphenyl- 
hydrazine.  Decomposition  with  substances  of  the 
type  NH2R  or  NHR\NH2  yields  the  corresponding 
substituted  amide  or  hy  dr  azide  of  oxalic  acid,  whilst 
the  action  of  alcohol  produces  a -ethoxalyh$-acetyl- 
phe nylhydrazine ,  C02Et*C0*NPhd^HAc,  m.  p.  95°, 
which  is  synthesised  by  the  action  of  ethoxalyl  chloride 
on  p-acetylphenylhydrazine.  A2-2  :  A-Diphenyl-o  :  6- 
dikelo- l  :  3  :  4 -oxdiazine,  m.  p.  175°,  which  by  treat¬ 
ment  with  alcohol  yields  a -elhoxalyl-$-bcnzoylphenyl- 
hydrazine ,  m.  p.  157°  (synthesised  from  p -benzoyl - 
p  he  nylhydrazine)  ;  A2 -4  -  phenyl  -  2  -  benzhydryl  -5:0- 
diketo-1  :  3  :  A-oxdiazine,  m.  p.  167- — 108°,  which  is 
converted  by  boiling  alcohol  into  u-cthoxalyl-$- 
diphenyktcetylphenylhijdrazine,  m.  p.  189°  (also  syn¬ 


thesised). 


.  W.  Baker. 


Alkaloids  of  Ceanothus  America  nus.  II. 
A.  H.  Clark  (Amer.  J.  Pharm.,  1928,  100,  240—242 ; 
cf.  A.,  1926,  548). — Various  methods  have  been  used 
for  extracting  the  alkaloids  without  materially 
increasing  the  yield.  Fractional  extraction  with 
acetone  and  recrystallisation  from  butyl  alcohol 
afforded  a  compound ,  m .  p .  260 — 263°.  Th e  -phosphate , 
oxalate ,  sulphate ,  tartrate ,  and  chloride  (m.  p.  255— 
260°)  have  been  prepared. 

A  light  petroleum  extract  furnished  a  fat,  saponi¬ 
fication  value  136 — 155,  and  a  non-alkaloidal  substance, 
m.  p.  175°.  A  sample  of  very  pure  “  gallo tannic  ” 
acid  was  also  obtained.  S.  Coffey. 


Simplest  homologues  of  codeine.  A.  E. 
Tschitschibabik  and  A.  V.  Kirssanov  (J.  Buss. 
Phys.  Chcm.  Soc.,  1928,  60,  691 — 694). — -See  this  vol., 
188. 


effected  by  diazotisation  of  the  base  (I)  in  a  mixture 
of  methyl  alcohol  and  2iY-sulphuric  acid.  dTBulbo™ 
capnine  methyl  ether  ( methiodide ,  m.  p.  243°),  isolated 
as  the  hydriodide, m.  p.  250°  (decomp.),  is  thus  obtained 
(cf.  Gadamer,  A.,  1911,  i,  1011).  M.  Clark. 

Alkaloids  of  some  Indian  aconites  (A.  Balfaurii, 
A,  deinorrhizunif  and  14  Chumbi  aconite  ,f). 
T.  A.  Henry  and  T.  M.  Sharp  (J.C.S.,  1928, 
1105 — *1121).— 0- Aconitine,  the  alkaloid  present  in 
Aconitum  Balfourii,  was  extracted  in  quantity  from 
A.  deinorrhizum ,  Stapf.  The  pure  substance  has 
m.  p.  214°  (decomp.),  [«]f  +174)6°  in  alcohol, 
+22*75°  in  chloroform.  It  forms  a  hydrochloride , 
m.  p.  179 — 182°  (decomp.),  [a]fj  —18*1°  in  water 
(+4H2G,  +3H20),  oxalate ,  m.  p.  216°  (decomp.),  per¬ 
chlorate,  m.  p.  239°  (decomp.),  and  picrate,  m.  p.  196° 
(decomp.).  From  their  analytical  results,  the  authors 
incline  to  the  provisional  formula  C3QH51012N 
suggested  by  Dunstan  and  Andrews  ( ibid 1905, 
87,  1636).  +  Aconitine,  which  contains  six  m ethoxy  1 
groups,  yields  on  hydrolysis  1  mol.  proportion  each  of 
acetic  and  veratric  acids  and,  in  addition, 
aconine,  C25H4l08N,  m.  p.  93 — 94°,  [a ]f}  +38*7°  in 
water  (+lMe2CO),  which  gives  a  tetra-acetyl  deriv¬ 
ative,  m.  p.  228°,  [o+:)  —  8-1°  in  alcohol.  The  two 
oxygen  atoms  unaccounted  for  must  therefore  be 
present  as  hydroxyl  groups.  The  nitrogen  is  present 
as  a  methylimino-group .  On  oxidation  with  cold 
nitric  acid,  0- aconitine  yields  a  pale  yellow  substance, 
(A),  C33H40O10N4,  blackening  at  260°,  decomp. 

270°,  and  a  bright  yellow  substance  (B),  C34H43QJ7iS,r3, 
decomp.  195  .  Product  (A)  still  contains  the  acetyl 
group,  but  the  veratroyl  residue  has  been  nitrated 
in  position  6.  Five  methoxyl  groups  remain,  two 
belonging  to  the  nitro veratroyl  radical.  The  methyl¬ 
imino-group  has  been  converted  into  a  IN'NO  group, 
since  the  compound  gives  Lieberm  aim’s  nit r os oa mine 
reaction.  The  remaining  nitrogen  atom  is  probably 
present  as  a  nitro-group,  indicating  the  presence  of  a 
benzene  ring  in  the  nucleus.  When  (A)  is  treated  with 
acetyl  chloride  at  100°  underpressure,  nit  rosy  1  chloride, 
obtained  by  the  conversion  of  the  I3SHSTO  group  into 
a  A7 -acetyl  group,  is  formed  together  with  a  substance, 
m.  p.  227 — 230 q  which  furnishes  on  hydrolysis  8  mol. 


Syntheses  in  the  aporphine  group.  II.  Syn¬ 
thesis  of  bulbocapnine  methyl  ether.  J.  M. 
Gulland  and  R.  D.  Haworth  (J.C.S.,  1928,  1132— 
1137). — Condensation  of  p-piperonylethylamine  with 
2- nitro -3  :  A -dimethoxyphenyL acetyl  chloride  (Kay 
and  Pictet,  J.C.S.,  1913,  103,  952)  yields  2 '-nitro- 
3; :  4f-  dimethoxyphenylaceto  -  p  -  3  :  4  -  methylenedioxy  - 
phenyleihylamide ,  m.  p.  158°.  Treatment  of  a  cold 
chloroform  solution  of  this  substance  with  phosphorus 
pentaehloride  gives  a  good  yield  of  2(-nitro-3f  :  A'-di- 
methoxy-Q  :  7 -methylenedioxy- 1  -benzyl-3  :  4-dihydroiso- 
quinoline,  in.  p.  164°  [sulphate  ;  nitrate  ;  hydrochloride , 
m.  p.  230°  (decomp.)].  When  the  methiodide ,  m.  p. 
215°  (decomp.),  of  this  base  is  heated  with  dilute 
alkali,  oxyhydrastinine  and  2-nitrohomoveratrole  are 
obtained.  Reduction  of  the  methiodide  in  strongly 
acid  solution  with  zinc  dust  gives  2s -amino-%'  :  4 f-di- 
methoxy- 6  :  7  -  methylenedioxy  - 1  -  benzyl  -  2  -  methyltetra  - 
hydroisoq u i noli ne  (I),  isolated  as  the  dihydrochloride, 
m.  p.  231°  (decomp.).  Phenanthrene  ring-closure  is 


proportions  of  acetic  acid.  Two  of  these  are  obtained 
by  alkaline  hydrolysis,  arising  (1)  from  the  acetyl 
group  originally  present  in  +  aconitine  and  persist¬ 
ing  in  (A)  and  (2)  from  an  acetyl  group  formed  in 
the  reaction  by  acetylation  of  a  hydroxyl  group  in  A. 
The  third  mol.  of  acetic  acid,  obtained  by  subsequent 
acid  hydrolysis,  comes  from  the  acetyl  group  attached 
to  nitrogen  by  replacement  of  the  nitroso- group  in  the 
reaction.  Alkaline  hydrolysis  of  (A)  gives,  in 
addition,  6- nitro  veratric  acid  and  a  substance  (C), 
C22H31O10N3,  m.  p.  215°,  [«]fj  +30-9°  in  alcohol.  The 
function  of  the  unaccounted-for  oxygen  atom  in  (A)  is 
demonstrated  by  the  behaviour  of  (C)  on  being 
dissolved  in  methyl  alcohol  containing  sodium 
methoxide,  when  a  sodium  salt,  C22H32011K3Na,  is 
produced  by  addition  of  the  elements  of  sodium 
hydroxide,  showing  the  presence  of  a  lactim  group  in 
the  hydrolytic  product  and  also  in  A.  ^-Aconitine, 
therefore,  probably  contains  a  group  such  as 
NMe’CH’OH,  oxidised  by  nitric  acid  to  •N(NO)*CO. 
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Acetylation  of  (C)  gives  a  substance,  (C2GH35012N3  ?), 
m.  p.  257°  (decomp.),  and  a  small  amount  of  a  sub¬ 
stance ,  decomp.  322°.  The  nitric  acid  oxidation 
product,  (B),  gives  on  hydrolysis  acetic  and  6-nitro- 
veratric  acids  and  ail  amorphous  nitrogenous  product. 
It  contains  5  methoxyl  groups,  of  which  2  arc  in  the 
nitroveratroyl  residue,  and  a  nitroso-group  eliminated 
on  treatment  with  acetyl  chloride  as  in  the  case 
of  (A).  On  oxidation  with  permanganate,  ^-aconitine 
yields  acetaldehyde  and  a  complex  mixture  of  solid 
products  (cf.  Carr,  J.C.S.,  1912,  101,  2243).  Oxid¬ 
ation  with  chromic  acid  yields  a  neutral  substance, 
C34H^O rN,  decomp.  255°,  [aJR  -67-95°  (hydro¬ 
chloride,  decomp.  180°,  [a]'|5  4-39*5° 'm  alcohol ;  picrate , 
m.  p.  229—230° ;  chloroaurate ,  4C34H450 x XN,3H AuC14', 
sintering  175°,  decomp.  185°),  containing  5  methoxyl 
groups  and  retaining  intact  the  met hylimi no -group. 
On  hydrolysis  by  alkalis,  this  substance  gives  acetic 
and  veratric  acids  and  a  compound ,  (CO3H3507N 1), 

Ifm  ^  py  O 

/  o — 1  /  t  . 

The  alkaloid  from  the  c<  Chum  hi  aconite/5  collected 
on  the  pass  between  Sikkim  and  the  Chum  hi  valley 
in  Tibet,  resembles  aconitine  rather  than  japaeonitine 
(Dunstan  and  Read,  J.C.S.,  1900,  77.  45).  It  has 
m.  p.  203°  (decomp.),  [a ]x  +16-3°  in  chloroform. 
It  yielded  a  hydro  bromide,  m.  p.  175°,  [a][J  —34-8°  in 
water  (contaminated  with  a  minute  quantity  of  a 
substance,  m.  p.  199°),  hydrochloride,  m.  p.  174°,  [a]90 
—  35*9°  in  water,  hydr  iodide,  m.  p.  225°,  and  chloro¬ 
aurate,  m.  p.  152°.  Hydrolysis  and  subsequent 
acetylation  of  the  alkaloid  residues  after  extraction  of 
the  crystalline  material,  gave  a  substance ,  m.  p.  241°, 
[otp°  —32*5°  in  chloroform.  M.  Clark. 

Grignard's  reaction.  Preparation  of  tetra- 
phenylphosphonium  salts.  J.  Dodonov  and  H. 
Medox  (Ber.,  1928,  61,  [B],  907— 911).— The  pro¬ 
duction  of  tetrapheiiylphosphoiiium  bromide,  m.  p. 
287°  (also  dihydrate),  during  the  action  of  an  ethereal 
solution  of  magnesium  phenyl  bromide  on  triphenyl- 
phosphine  is  due  to  atmospheric  oxidation  ;  the  yield  of 
the  compound  attains  72%  if  a  brisk  current  of  oxygen 
is  passed  through  the  reaction  mixture.  Triphenyl- 
phosphine  oxide  does  not  appear  to  react  under  any 
conditions  with  an  ethereal  solution  of  magnesium 
phenyl  bromide.  An  explanation  of  the  course  of  the 
reaction  is  afforded,  based  on  the  views  of  Mcisen- 
heimer  and  Casper  (A.,  1921,  i,  654).  When  treated 
in  aqueous  solution  with  precipitated  silver  oxide  at 
the  ordinary  temperature,  the  bromide  gives  a  strongly 
alkaline  solution  of  tetraplienylphosphonium  hydr¬ 
oxide.  which  readily  loses  benzene  when  concentrated 
even  in  a  vacuum  and  yields  a  residue  of  triphenyl- 
phosphine  oxide,  m.  p.  154-5—155°,  and  tetraphcnvl- 
phosphonium  carbonate.  Treatment  of  the  dilute 
aqueous  solution  of  tetraphenylpliosplionium  hydr¬ 
oxide  with  the  requisite  acid  yields  the  following  salts  : 
chloride,  m.  p.  265°,  and  its  pentahydrate  ;  normal 
sulphate ,  m.  p.  indef.  (also  +  I8H20).  The  nitrate , 
m.  p.  284°  (decomp.),  and  iodide ,  m.  p.  333°,  are 
described.  A  modification  of  Pfeiffer's  method  (A., 
1905,  i,  164)  for  the  preparation  of  triphenylphospliine 
from  phosphorus  trichloride  and  magnesium  phenyl 
bromide  gives  the  compound  in  76%  yield. 

H.  Wren. 


Nature  of  the  alternating  effect  in  carbon 
chains.  XXVII.  Nitration  of  aromatic  phos- 
phonium,  arsonium,,  and  stibonium  salts.  C.  K. 
Ingold,  F.  R,  Shaw,  I.  S.  Wilson,  and  J.  W.  Baker 
(J.C.S.,  1928,  1280— 1286).— Investigation  of  the 
nitration  of  phenyltrimethyl-phosphoniuiii,  -arsonium, 
and  -stibonium  pic  rates  and  of  benzyl  trimetliy  1- 
phosphonium  and  -arsonium  picrates  shows  that  the 
proportion  of  m~ substitution  of  quaternary  salts  of 
the  same  general  type  diminishes  with  the  increasing 
atomic  number  of  the  central  positively- charged  atom. 
The  possible  causes  of  this  effect  are  discussed.  The 
following  are  described  :  Phenylirimeth ylph osphonmm 
picrate,  m.  p.  132 — 133°  (m-m/ro- derivative,  m.  p. 
1 66 — 1 67 °) ;  benzylt r inid hylp hosphon him  p i crate,  m.  p. 
173°  (o-ni  iro  -  derivative,  m.  p.  152 — 153°;  m-nitro- 
derivative,  m.  p.  171 — 172°;  p-?riO*o- derivative, 
in.  p.  188—189°);  benzyltrimeih yla rso n in m  picrate, 
m.  p.  175—176°  ( p  -  m  t  ro  -  derivative,  in.  p.  166 — 168°); 
ph enyltr imethylst ibon him  picrate ,  m.  p.  153°  (m-nitro- 
derivative,  m.  p.  203°) ;  m -niirophenyllrimethyl- 
arson hum  p  i crate .  M .  Clark  . 

Aliphatic-aromatic  arseno-compotmds.  II. 
p  -  Hydroxy ethylarsinic  acid  and  some  aryl 
p- arse  no  ethyl  alcohols.  R.  H.  Edee  (J.  Amer. 
Cliern.  Soc.,  1928,  50,  1394—1399;  cf.  A.,  1927, 
57 9 ) . — Orange-yellow,  amorphous  arylarsenoethyl 
alcohols,  C6H4R-[As]n#CH2-CH2*OH,  are  formed  by 
reducing  a  solution  of  p-  hydroxy  ethylarsinic  acid, 
m.  p.  157 — 159°  (also  +H20;  cf.  Quick  and  Adams, 
A.,  1922,  i,  600),  and  the  appropriate  arylarsinic  acid 
in  hydrochloric  acid  with  hypophosphorous  acid  at  a 
low  temperature.  In  this  way  p -hydroxy phenylarseno- 
eth  yl  alcoh  ol ,  p- am  in  ophenyla  rsenoethyl  aleak  ol  ( hydro  - 
chloride ),  3  -  amino  -  4  -  hydroxy phe nyltelra  -  arsenoethyl 
alcohol,  and  p-ea rhoxymeth ylaminophenyltetra-arseno- 
ethyl  alcohol  are  prepared.  A  mixture  of  p-acetoxy- 
phenylarsinic  acid  and  p-hydroxyethylarsinic  acid  is 
reduced  at  the  ordinary  temperature  to  p -acetoxy- 
ph en ylarsen oethyl  alcohol  and  at  60°  to  (?)  p -acetoxy- 
phenyltria  rsenoethyl  a  Ieoh  ol,  C 10H 1204 As3 . 

IT  E.  F.  Notton. 

Conversion  of  diaminodiphenylarsinic  acid 
into  diphenylarsinic  acid.  V.  V.  Nekrassov 
(J.  Russ.  Phys.  Clieni.  Soc.,  1927,  59,  877-880).— 
The  possibility  of  obtaining  diphenylarsinic  acid  by 
the  diazotisation  and  subsequent  reduction  of  diamino¬ 
diphenylarsinic  acid,  which  is  a  waste  by-product  of 
arsanilic  acid  manufacture,  was  studied.  Since  the 
reduction  by  means  of  alcohol  or  alkaline  stannite  was 
impossible,  excess  of  hypopiiosphite  was  used ;  the 
yields  of  diplienylarsinie  acid,  however,  were  low 
(38*5%)  even  with  five  times  the  theoretical  quantity 
of  the  salt.  Addition  of  a  small  amount  of  copper 
sulphate  raised  the  yield  to  60%,  and  increased  the 
rate  of  reduction.  M.  Zvegintzoy, 

Diphenylamine-p-arsinic  acid.  C.  S.  Gibson 
and  J.  D.  A.  Johnson  (J.C.S.,  1928,  1286— 1288).— A 
corrected  m.  p.,  295—297°  (decomp.)  after  darkening 
at  287°,  is  recorded  for  dip  heny  la  mine  -p  -  ar  s  ini  c  acid 
[hydrochloride,  m.  p.  153— 155°  (decomp.)]  (cf. 
Burton  and  Gibson,  A.,  1926,  419;  Lieb  and  Winter- 
steiner,  this  voh,  312).  -  Acetyl -p-  aminodiphenyl- 

amine  has  m.  p.  127—128°.  M.  Clark. 
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Diphenylamine  -  and  triphenylamine-arsinic 
acids.  II.  O.  Wintersteiner  and  H.  Lieb  [with 
M.  Basilious,  F.  Seelich,  and  H.  Mayer  (Ber.,  1928, 
61,  [B],  1126 — 1 135).— Direct  arsenication  of  diphenyl- 
amine  gives  diplienylamine-p-arsinic  acid  in  only 
very  modest  yield  (cf.  this  vol.,  312)  and  the  reaction 
is  less  successful  when  applied  to  the  nitro-  and 
amino -dipheny famines.  p-Arsanilic  acid  does  not 
react  with  bromo benzene  according  to  Ullmann’s 
method  in  boiling  nitrobenzene  or  amyl  alcohol, 
whereas  reaction  occurs  readily  with  o-arsanilic  and 
bromo  benzene  or  its  derivatives ;  amyl  alcohol  is 
generally  a  suitable  solvent,  since  decomposition 
frequently  takes  place  at  the  temperature  of  boiling 
nitrobenzene.  Thus  o-arsanilic  acid,  bromo  benzene, 
potassium  carbonate,  copper  powder,  and  cuprous 
iodide  at  130 — 140°  afford  d  ip  hen  ylam  ine-o-arsi  ni  c 
add ,  m.  p.  162°  {disodium  salt  (+6H20)].  If  the 
temperature  of  the  reacting  mixture  is  raised  to 
160 — 170°,  the  main  product  is  o - d iph enylam ino - 
phenylarsmic  acid ,  N  Ph  2  •  C  fiH4  •  A  sOaN2 ,  decomp. 
150°.  Similarly,  o - acetami dophenyla rsinic  add ,  m.  p. 
215°,  is  readily  converted  into  o -aceta ni l idoph e nyl - 
arsinic  acid ,  NPhAe*CfiH  fAs(XH2,  decomp.  158°. 
o-Arsanilic  acid  and  p-dibromobenzene  at  130—140° 
yield  op '-bromophenylaminophenylarsinic  acid ,  m.  p. 
80°,  and  at  150—100°  afford  o-di-p'- bromophenyl¬ 
aminophenylarsinic  acid ,  (C6H1Br)2N*C6H,pAsOoH2, 
m.  p.  215°.  The  three  isomeric  bromobenzoic  acids 
condense  analogously  with  o-arsanilic  acid  yielding, 
respectively,  oof-  carboxyphenylaminoplieny  larsinic 
acid,  decomp.  237°  (hydrated  monosodium  salt), 
ow'-carboxyphenylammophenylarsinic  acid,  decomp. 
238°  (cf.  Burton  and  Gibson,  A.,  1927,  1098),  and 
op'- car  boxy  ph  enyla  m  inoph  enylars  in  i  c  ac  i  d ,  d  ecom  p . 
210° ;  in  tlie  last  case  the  action  appears  to  follow  a 
different  course  if  cuprous  iodide  is  used  in  place 
of  potassium  iodide  in  the  condensation.  The 
yield  is  quantitative  with  the  o- bromobenzoic  acid, 
good  and  mediocre,  respectively,  with  the  corre¬ 
sponding  m-  and  p -compounds.  The  isomeric  bromo- 
nitrobenzenes  yield  oo' -nit rop h  enyl am  inoph  enyla rs  i me 
add.- ,  decomp.  245°  {temperature  of  condensation  110°), 
om ' -n i trophenylam  i nophenylarsinic  ac  id,  decomp.  205— 
210°,  and  op'-  n  i  t  ro ph  enylamino ph  enyla  rs  in  i  c  ac  id , 
decomp.  245—250°.  Formation  of  triphenylamine- 
arsinic  acids  is  not-  observed  with  the  bromonitro- 
benzenes  or  bromobenzoic  acids. 

Direct  action  of  arsenic  acid  on  m -nitro  diphenyl - 
amine  at  140—150°  gives  pm f -nil  roph  enylamin  o- 
phenylarsinic  acid ,  decomp,  above  330'  (tri  hydrated 
disodium  salt),  in  10%  yield.  Analogously,  po 
phenylaminoph  enyla  rs  inic  acid ,  decomp.  342°  {hexa- 
hydrated  disodium  salt),  and  pp' -ni  trophenylam  ino  - 
fkenylarsinic  acid ,  decomp,  above  320°,  are  obtained 
in  very  poor  yield.  The  three  acids  are  reduced  by 
hypophosphorous  acid  to  the  corresponding  arseno- 
benzenes.  H.  Wren. 

Preparation  of  organo-mercury  compounds  of 
phenols,  phenol  ethers,  and  aromatic  amines, 
P.  Neogi  and  M.  P.  Chatter ji  (J.  Indian  Chem.  Soc., 
1928,  5,  221 — 229 ) . — Mercury  derivatives  of  aromatic 
compounds  can  be  prepared  by  the  action  of  mercuric 
chloride  and  sodium  hydrogen  carbonate  solution  in 


presence  of  glycerol  (cf.  A.,  1927,  214).  In  this  way 
phenol  gives o-  andp-hvdroxyphenylmereurie  chlorides, 
but  pyroeateehol.  resorcinol,  orcinol,  guaiacol, 
phloroglucinol,  and  quinol  yield  derivatives  in  which 
each  *OH  group  is  replaced  by  *OHgCl.  These 
mere ura ted  derivatives  are  insoluble  in,  and  are 
decomposed  by  sodium  hydroxide  solution.  When 
alcoholic  solutions  of  primary  and  secondary  amines 
are  treated  with  sodium  hydrogen  carbonate  and 
mercuric  chloride,  the  am  ino -hydrogen  atoms  are 
replaced  by  the  *HgCl  grouping.  Under  similar 
conditions  dimethylaniline  gives  p-mereurodi  phenyl- 
enetetramethylmercurodi  amnion  iu  in  chloride  (cf. 
Pesci,  A.,  1894,  i,  248).  H.  Burton. 

Position  occupied  by  acetatomercuri  (Hg-O  Ac'}™ 
groups  in  anilines  containing  in  the  nucleus  a 
halogen  group  or  a  hydrocarbon  residue.  III. 

L.  Vecchiotti  (Gazzetta,  1928,  58,  231—239 ;  cf.  this 
vol.,  655). — p-Bromoaniline  reacts  with  1  mol.  of 
mercuric  acetate  in  alcoholic  solution  to  give  4 -bromo - 
2 - acetaiom e rc u r ian i l in e ,  m.  p.  194°  (acetyl  derivative, 
m.  p.  204°),  from  which  the  corresponding  2-hydroxy - 
mercuri-,  m.  p.  180°,  and  2-bromidomercuri-,  decomp. 
194°,  derivatives  are  prepared,  and  2  :  2' -mercury 
bis-(4-bromoaniline),  m.  p.  220°.  The  position  of  the 
acetatomercuri -group  is  shown  by  the  action  of  bromine 
.in  acetic  acid,  which  yields  2  :  4-dibromoacetanilide. 

It  is  observed  that  anilides  p-substituted  by  halogen 
or  a  hydrocarbon  residue  do  not  (except  p-nitroaniline) 
take  up  more  than  one  acetatomercuri -group,  which 
enters  in  the  o- position  to  the  amino -group. 

E.  W.  Wignall. 

Action  of  mercuric  acetate  on  o-bromo- 
aniline.  L.  Vecchiotti  (Gazzetta,  1928,  58,  239 — 
244). — The  action  of  mercuric*  acetate  in  aqueous 
solution,  slightly  acidified  with  acetic  acid,  on  an 
equimolecular  proportion  of  o-bromoaniline  yields 
2-bromoA-aceiatomercurianiline,  (I),  m.  p.  152—153°. 
(acetyl  derivative,  m.  p.  220 — 221°),  of  which  the 
corresponding  4^-hydroxymercuri-,  m.  p.  253— 254°,  and 
4 - brom idomerc ur i - ,  m.  p.  213 — 214°,  derivatives  arc 
prepared.  The  action  of  sodium  thiosulphate  solution 
on  (I)  yields  4  :  4 r -mercury  b is-o-b romoan iline,  m.  p. 
125°. 

The  structure  of  (I)  is  shown  by  the  action  of 
bromine,  sodium  bromide,  and  acetic  acid  on  the 
acetyl  derivative,  which  yields  2  : 4-dibromoacet¬ 
anilide,  with  an  unidentified  substance,  in.  p.  183— 
184°.  E.  W.  Wignall. 

Mol.  wt.  of  haemocyanin.  T.  Svedberg  and  E. 
CniRNOAGA  (J.  Amer.  Chem.  Soc,,  1928,  50,  1399- 
MI  1).— The  partial  specific  vol.  of  h  ami  o  cyan  in 
from  Helix  pomatia  is  approx,  0*734  at  pH  3*8 — 7-0 
and  0*754  at  pa  8*0.  Its  ultra-violet  and  visible 
absorption  spectrum  is  unchanged  from  pH  8*0  to 
pH  4*7,  but  at  pH  3*8  the  maximum  is  displaced  towards 
the  red  on  account  of  partial  molecular  disintegration. 
The  diffusion  coefficient,  unlike  that  of  other  proteins, 
approaches  a  constant  value  only  in  0*1%  or  more 
dilute  solutions,  decreasing  rapidlyat  higher  concentra¬ 
tions,  probably  as  a  result  of  interm olecu lar  frictional 
forces.  Using  low  concentrations  near  the  isoelectric 
point,  the  mol.  wt.  determined  from  the  sedimentation 
velocity  (cf.  A,,  1927, 716 ;  this  vol.,  191)  is  4*93  X  10*%  and 
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from  the  sedimentation  equilibrium,  which  is  attained 
only  with  small  centrifugal  forces,  5*08  X  106.  The 
good  agreement  indicates  that  the  particles  arc 
approximately  spherical  (r™12*2  X 10" 7  cm.),  and 
the  results  of  both  experiments  together  with  the 
sharp  differentiation  between  solvent  and  solution 
produced  by  high-speed  centrifuging  show  that  they 
are  of  uniform  size.  H.  E.  F.  Notton. 

Action  of  alkalis,  acids,  and  enzymes  on  pro¬ 
teins  and  allied  substances.  III.  E.  Abber- 
halden  and  H.  Mahn  (Z.  physiol.  Chem.,  1928,  174, 
47 — 75). — The  effect  of  the  following  reagents  on 
gelatin,  dispersed  in  12-5%  lithium  bromide  solution, 
has  been  investigated  :  (1)  A -hydrochloric  acid  at 
18°,  38°,  50—55°,  70—75° ;  (2}  0*oiV- sodium  hydroxide 
at  18°;  (3)  iV-sodi um  hydroxide  at  18°,  38°,  50 —5 5 °  ; 
(4)  a  borate  buffer  of  pK  8*3  at  38° ;  (5)  pepsin- 
hydrochloric  acid  at  38°;  (6)  trypsin  at  7*6 — 8 

and  38°.  Measured  by  the  rate  oi  increase  in  amino - 
nitrogen  the  order  of  increasing  activity  of  the  acid 
or  alkali  is  as  follows  :  27- hydrochloric  acid  at  38°, 
A7 -sodium  hydroxide  at  18°,  N -hydrochloric  acid  at 
50 — 55°,  iV- sodium  hydroxide  at  38°,  N -hydrochloric 
acid  at  70—75°,  A7- sodium  hydroxide  at  50—55°. 
There  is  no  constant  relationship  between  the  alter¬ 
ation  in  the  optical  rotation  of  these  reaction  mixtures 
with  time  and  the  increase  in  amino -nitrogen.  At 
|jH  8-3  in  absence  of  enzyme  there  is  a  slow  change  in 
the  rotation  of  a  gelatin  solution,  but  no  increase 
in  the  amino -nitrogen.  If  gelatin  or  elastin  is 
digested  for  3  days  noth  trypsin,  subsequent  treat¬ 
ment  with  AT- sodium  hydroxide  brings  about  a 
further  slow  hydrolysis,  but  treatment  with  pepsin™ 
hydrochloric  acid  or  with  0 •  1  A7 -hydro chloric  acid 
has  little  if  any  further  effect.  The  relationship  of 
the  experimental  findings  to  the  possible  structure  of 
proteins  is  discussed  at  some  length.  H.  D,  Kay. 

Apparatus  for  the  determination  of  carbon  by 
the  baryta  method.  IT  Dickens  (Chem.  Fabr., 
1928,  293 — 294). — The  barium  hydroxide  is  contained 
in  an  absorption  tube  with  a  glass  filter  plate  at  the 
bottom  above  the  gas  inlet.  'The  restriction  on  the 
passage  of  the  gas  causes  the  combustion  tube  to  be 
under  pressure  during  operation,  whilst  the  apparatus 
is  previously  swept  out  with  pure  oxygen.  Above 
the  tube  is  a  filter  and  flask  so  arranged  that  after 
combustion  the  apparatus  may  be  inverted  and 
the  barium  carbonate  filtered  and  washed  with 
water  free  from  carbon  dioxide.  The  excess  of  barium 
hydroxide  is  titrated  and  the  precipitated  barium 
carbonate  weighed  as  sulphate.  The  method  gives 
results  accurate  to  ±0-001%.  C.  Irwin. 


Analysis  of  mixtures  of  ethyl  alcohol,  ethyl 
acetate,  acetic  acid,  and  water.  S.  Poznanski 
(J.  Amer.  Chem.  Soc.,  1928,  50,  981—988,  and  Roez. 
Chem.,  1928,  8,  152—164,  229— 241).— Alcohol  in 
the  absence  of  esters  may  be  accurately  determined 
by  a  modification  of  the  Bourcart-Kuriloff  method 
(A.,  1897,  ii,  352);  in  the  presence  of  esters,  the 
alcohol  is  boiled  with  a  known  excess  of  acetic 
anhydride,  excess  of  water  is  added,  and  the  acetic 
acid  produced  determined  by  titration.  Ethyl  acetate 
is  determined  by  hydrolysing  at  60—65°  with  excess 
of  barium  hydroxide  solution.  The  micro -titration 
of  acetic  acid  in  a  modified  Pilch  apparatus  is  described. 
The  methods  are  applied  successfully  to  the  analysis 
of  a  mixture  of  the  four  substances. 

S.  K.  Tweedy. 

Furfuraldehyde™sulphuric  acid  reaction.  0. 
Coquelet  (Conipt.  rend.  Soc.  Biol.,  1927,  97,  747 — 
748 ;  Chem.  Zentr.,  1928,  i,  386 — 387). — The  optimal 
conditions  for  the  detection  and  determination  of 
bile  acids  and  cholesterol  are  described. 

A.  A.  Elbridge. 

Colorimetric  determination  of  histidine.  K. 
Suzuki  and  Y.  Kaishio  (Bull.  Agric.  Chem.  Soc. 
Japan,  1927,  3,  33 — 34). — The  yellowy  colour  developed 
when  excess  of  a  2%  solution  of  sulphanilic  acid  in 
10%  sulphuric  acid,  and  concentrated  acid  to  produce 
a  11—15%  solution,  are  added  to  an  aqueous  solution 
of  histidine,  the  mixture  shaken  and  rendered  alkaline 
with  sodium  hydroxide,  is  compared  with  that  of 
O-OlJYpotassium  dichromate  solution. 

Chemical  Abstracts. 

Measurement  of  quantities  of  chloroplasi 
pigments.  H.  B.  Sprague  (Science,  1928,  67, 
167 — 169). — The  chlorophylls  a  and  b  are  obtained 
as  aqueous  solutions  of  the  chlorophyllins,  which  are 
green  by  transmitted  light.  The  comparison  solution 
for  the  chlorophyllins  from  maize  was  prepared  by 
diluting  0-3  c.c.  of  0*5%  aqueous  malachite -green 
and  11-2  c.c.  of  0*5%  aqueous  naphthol -yellow  to 
5500  c  .c .  with  distilled  water .  The  colour  is  equ i valent 
to  that  of  10*708  mg.  of  chlorophyll  hydrolysed  to 
chlorophyllins  and  diluted  to  1  litre.  The  carotin 
standard  (equivalent  to  1*890  mg.  of  carotin  per  litre 
of  light  petroleum)  is  made  by  adding  3*5  c.c.  of 
0*5%  aqueous  naphthol-yellow  and  0*5  c.c.  of  0*5% 
aqueous  orange- G  to  1  litre  of  distilled  water.  The 
xanthophyll  standard  (equivalent  to  1*537  mg.  of 
xanthophyll  per  litre  of  light  petroleum)  is  made  by 
adding  2*8  c.c.  of  0*5%  aqueous  naphthol-yellow  to 
1  litre  of  distilled  water.  A  Duboscq  colorimeter  is 
employed,  A.  A.  Elbridge. 


Biochemistry* 


Oxygen-carrying  ability  of  the  blood.  It. 
Yabuki  (Acta  Schol.  Med.  Univ.  Imp.  Kyoto, 
1927,  10,  25—32). — Replacement  of  blood -serum  by 
isotonic  salt  solution  decreases  the  oxygen- carrying 
capacity  of  the  red  blood-corpuscles,  but  the  effect 
of  Locke’s  solution  is  less  marked.  Gum-arabic  is 
without  influence,  but  the  presence  of  sodium  hydrogen 


carbonate  tends  to  increase  the  oxygen- carrying 
capacity.  W.  0.  Kebmack. 

Combination  of  haemoglobin  with  oxygen.  I* 
Aggregation  of  haemoglobin  molecules  in  the 
blood  studied  from  the  oxygen  dissociation 
curve.  JL  Yabuki  (J.  Biochem.  Japan,  1927,  8, 
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107— 133).— The  value  of  n  in  Hill’s  formula  yj  100= 
Kxnj(\+Kxn)  is  variable.  Log  K  is  a  linear  function 
of  pu,  but  the  angle  of  inclination  is  60°. 

Chemical  Abstracts. 

Influence  of  reduced  atmospheric  pressure  on 
the  haemoglobin  concentration  of  the  blood- 
corpuscles  and  on  the  action  of  the  spleen  on 
blood  regeneration.  L.  Dbastioh  (Biochem.  Z., 
1928,  195.  189 — 205). — An  apparatus  provided  with 
an  animal  container  and  suitable  for  continuous 
use  with  pressures  reduced  to  300  mm.  mercury,  is 
described.  The  haemoglobin  concentration  (g.  of 
haemoglobin/ 100  c.c.  of  corpuscles  by  Mem  at  oc  Fit)  of 
the  corpuscles  of  an  animal  after  living  under  reduced 
pressure  for  some  time  is  below  normal  but  later 
increases.  In  splenectomised  animals  the  blood 
regenerates  under  reduced  pressure  more  slowly  than 
in  non -operated  animals.  Under  reduced  pressure, 
as  in  pernicious  anaemia,  the  erythrocytes  increase  in 
size.  Injection  of  spleen  pulp  favours  the  formation 
of  corpuscles.  P.  W.  Clutterbuck. 

Respiratory  proteins  of  the  blood.  III.  Acid- 
combining  capacity  and  dibasic  ammo-acid 
content  of  hasmocyanin  of  Limulus  polyphemus* 
A.  C.  Redfield  and  E.  D.  Mason  (J.  Biol.  Chem., 
1028,  77,  451 — '157). — The  hsemocyanin  of  Limulus 
polyphemm  reacts  as  a  univalent  base  with  pK  3*3  ;  it  is 
able  to  bind  160  x  10"5  mol.  of  acid  per  g.  as  deter¬ 
mined  by  titration,  whilst  calculation  from  the  content 
of  dibasic  amino -acids  leads  to  a  combining  capacity 
for  acid  of  155*5  X  10~5  mol.  per  g. 

C.  R.  Harington. 

Vapour  pressure  ol  dog's  blood  at  body  tem¬ 
perature.  A.  Grollman  (J.  Gen.  Physiol.,  1928, 
II,  495-506).- — -The  vapour  pressures  of  dog’s 
plasma  and  whole  blood  measured  by  the  dynamic 
method  at  37*5°  are  both  equal  to  48*10  mm.  of 
mercury,  corresponding  with  an  osmotic  pressure 
of  about  8 '2  atm.  The  vapour  pressure  of  the 
ultrafiltrate  of  the  plasma  is  but  slightly  lower 
than  that  of  the  plasma,  itself  by  an  amount  corre¬ 
sponding  with  an  osmotic  pressure  of  0*06  atm. 
for  the  plasma- colloids.  W.  0.  Kermack. 

Molecules  and  ions  in  plasma.  R.  Keller 
(Biochem.  Z.,  1928,  195,  14 — 19). — A  theoretical 
discussion  of  the  effect  of  recent  work  on  conceptions 
of  the  mobility  of  ions  in  plant  and  animal  tissues  and 
fluids.  P.  W.  Clutterbuck. 

Electrodialysis  of  serum.  G.  Rttiscxx  and  W. 
Ewig  (Biochem.  Z.,  1928,  195,  175— 188).— The 
conditions  are  outlined  for  fractionation  of  serum- 
globulin  by  electrodialysis  and  compared  with  those 
of  other  authors.  The  best  results  are  obtained  with 
quick  fractionation  of  undiluted  serum,  care  being 
taken  to  avoid  any  considerable  change  of  pB  and 
the  temperature  being  maintained  within  physiological 
limits.  An  albumin-collodion  membrane  is  described 
and  used  as  anodic  membrane  together  with  a  parch¬ 
ment  membrane.  This  membrane  cannot  be  replaced 
by  a  pure  collodion  membrane.  Under  the  con¬ 
ditions  described,  the  globulin  of  about  40  c.c.  of 
serum  is  completely  precipitated  in  about  1  hr. 

P.  W.  Clutterbuck. 


Phosphates  in  blood  and  the  urinary  excretion 
of  phosphates.  R.  T.  Brain,  H.  D.  Kay,  and  P.  G. 
Marshall  (Biochem.  J.,  1928''  22,  628— 648).— The 
acid- soluble  phosphorus  in  the  plasma  consists  of 
inorganic  phosphate,  of  which  at  least  80%  is  ultra- 
filtrable  and  dialysable,  and  of  organically  combined 
(ester)  phosphoric  acid.  The  latter  is  about  10%  of 
the  former.  The  amount  of  inorganic  phosphate  is 
less  than  the  amount  expected  from  the  Donna n 
equilibrium  between  corpuscles  and  plasma.  The 
very  low  concentration  of  ester  phosphorus  in  the 
plasma  cannot  be  raised  by  taking  phosphoric  esters 
by  mouth,  but  can  be  raised  temporarily  by  intra¬ 
venous  injection  of  these  compounds.  Doubling 
the  plasma  concentration  of  inorganic  phosphate 
in  the  rabbit  by  intravenous  injection  results  in 
about  tenfold  increase  of  excretion  of  the  compound 
in  the  urine.  When  sodium  glycerophosphate  or  fer¬ 
mentation  sodium  hexosediphosphate  is  injected 
there  is  a  rapid  rise  of  organic  phosphorus  in  the 
plasma,  which  is  followed  by  a  fairly  rapid  fall. 
At  the  same  time  the  inorganic  phosphate  in  the 
plasma  increases.  This  is  reflected  by  an  immediate 
increased  excretion  of  inorganic  phosphate  in  the 
urine,  which  reaches  its  maximum  in  the  second  hour 
after  the  injection,  when  the  phosphoric  ester  content 
of  the  plasma  has  almost  returned  to  its  normal 
value.  Similar  results  were  obtained  by  injecting 
intravenously  sodium  glycerophosphate  in  human 
subjects.  There  appears  to  be  a  renal  t  Mesh  old  for 
phosphate  excretion.  Within  wide  limits  there  is  no 
relationship  between  the  amount  of  urinary  phosphate 
and  the  urinary  volume.  The  various  theories  of 
the  origin  of  urinary  phosphate  are  critically  discussed. 

S.  S.  Zxlva. 

Colorimetric  determination  of  iron  and  lisemo- 
globin  in  blood.  II.  S.  Y.  Wong  (J.  Biol.  Chem., 
1928,  77,  409 — 412).— The  blood  is  treated  with 
concentrated  sulphuric  acid  and  potassium  per¬ 
sulphate  in  the  cold,  the  mixture  is  diluted  and  treated 
with  sodium  tungstate ;  iron  is  determined  in  an 
aliquot  portion  of  the  filtrate  by  the  author’s  colori¬ 
metric  method  (A.,  1923,  ii,  435), 

C.  R.  Harington. 

Effects  of  congestion  and  heat  on  the  com¬ 
position  of  venous  blood  samples.  Indirect 
determination  of  iron  and  chlorine  in  blood- 
corpuscles.  F.  H.  Smirk  (Biochem.  J.,  1928,  22, 
739 — 744). — The  errors  in  the  determinations  of 
corpuscular  blood-chloride  are  due  to  incomplete 
separation  of  plasma  from  the  corpuscles  and  not  to 
the  chemical  analysis.  Congestion  of  the  arm  causes 
a  concentration  of  iron  and  increased  venosity  m 
samples  from  the  median  basilic  vein.  This  is 
associated  with  a  reduced  percentage  of  chlorine  in 
the  plasma  and  an  increased  percentage  in  the 
corpuscles.  Heating  the  arm  renders  the  venous 
sample  more  arterial  in  appearance  and  this  is 
associated  with  a  transference  of  chlorine  ions  from 
corpuscles  to  plasma.  The  iron  content  of  the  blood 
may  be  raised.  Venous  samples  should  be  taken 
with  a  minimum  of  congestion  and  should  be  thorough¬ 
ly  shaken  with  atmospheric  or  alveolar  air  if  they  are 
to  form  a  trustworthy  index  of  changes  in  the  plasma- 
chlorides  of  the  general  circulation.  S.  S.  Zilva. 
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Determination  of  chloride  in  blood-serum. 
D.  Raquet  (J.  Pharm.  Chim.,  1928,  [viii],  7,  487—489). 
— A  protein-free  filtrate  is  prepared  by  precipitating 
the  proteins  with  zinc  ferrocyanide  and  chloride  is 
then  determined  by  Vol  hard’s  method. 

W.  0.  Kermack. 

Uric  acid,  I.  Comparison  of  the  direct  and 
isolation  methods  for  determining  uric  acid  in 
blood  filtrate,  and  a  modification  of  Folin’s 
method.  R.  E.  Wiener  and  H.  J.  Wiener  (J. 
Lab.  Clin.  Med.,  1926,  II,  1035— 1045).— Preliminary 
isolation  of  the  uric  acid  is  recommended  in  the 
determination  of  uric  acid  in  the  filtrate  obtained 
by  Folin’s  method.  Silver  lactate  (5%  in  5%  lactic 
acid,  5  c.c.)  is  added  to  the  filtrate  (10 — 20  c.c.),  the 
mixture  being  centrifuged  for  5—7  min.,  after  keeping 
in  the  dark  "for  5  min.  The  supernatant  liquid  is 
stirred  with  10%  lithium  chloride  solution  (3  c.c.) 
and  with  water  (8 — 10  c.c.),  immediately  centrifuged 
for  8—10  min.,  15%  sodium  cyanide  solution  (2  c.c.) 
added,  then  1  c.c.  of  reagent,  and  the  colour  allowed 
to  develop  for  20 — 30  min.  The  method  is  also 
applicable  to  the  determination  of  uric  acid  in  urine, 
details  for  which  are  given.  Phenol,  resorcinol,  and 
tyrosine  intensify  the  blue  colour  developed  by  uric 
acid  and  Benedict's  reagent ;  phenol  and  resorcinol 
react  less  markedly,  and  tyrosine  only  slightly,  with 
Folin’s  reagent.  *  Chemical  Abstracts. 

Determination  of  urea  in  serum  and  whole 
blood.  L.  Ballif,  A.  Resnic,  and  I.  Lunevsky 
(Compt.  rend.  Soc.  Biol.,  1927,  97, 1026—1027  ;  Cliem. 
Zentr.,  1928,  i,  386). — The  statement  of  Pagel  (A., 
1924,  ii,  575)  and  of  Peclion  (A.,  1926,  763)  that  the 
first  quantities  of  blood  removed  are  richest  in  urea 
is  not  confirmed.  A.  A.  Eldridge. 

Micro-method  for  the  colorimetric  determin¬ 
ation  of  urea  in  blood.  (Miss)  F.  Beattie  (Bio- 
ehem.  J.,  1928,  22,  711 — 719). — The  method  is  based 
on  the  precipitation  of  urea  as  di x anthyle a r b a m i d e 
from  deproteinised  serum  by  the  addition  of  an 
alcoholic  solution  of  xanthhydroL  The  results  are 
in  good  agreement  with  those  obtained  by  the  urease 
method.  S.  S.  Xilya. 

Lip o chromes.  III.  Determination  of  carotin 
in  blood  and  tissues.  C.  L.  Connor  (J.  Biol.  Cliem., 
1928,  77,  619 — 626).— Blood-plasma  is  treated  with 
an  equal  volume  of  95%  alcohol,  the  excess  of  the 
latter  poured  off,  and  the  residue  shaken  with  light 
petroleum ;  tissues  are  hydrolysed  with  aqueous- 
alcoholic  potassium  hydroxide,  water  is  removed  from 
the  hydrolysate  with  calcium  sulphate,  and  the  whole 
is  then  extracted  with  light  petroleum ;  further 
extraction  with  85%  alcohol  removes  xanthophyll ; 
the  carotin  in  the  light  petroleum  extracts  is  deter¬ 
mined  eolorimetrically  by  comparison  with  a  solution 
of  potassium  dichromate.  Figures  are  given  for  the 
carotin  content  of  human  blood  and  of  various  animal 
tissues.  C.  R.  Harington. 

Colorimetric  determination  of  lipoid  phos¬ 
phorus  in  blood.  A.  R.  Harnes  (J.  Biol.  Cliem., 
1928,  77,  405— 407).— Dried  blood  is  extracted  with 
chloroform  and  the  phosphorus  in  the  extract  deter¬ 
mined  by  the  method  of  Briggs  (A.,  1922,  ii,  718). 

C.  R.  Harington. 


Determination  of  blood-sugar.  0.  Folin  (J. 
Biol,  Chem.,  1928,  77,  421— 430).— Blood  is  freed 
from  protein  by  treatment  with  a  dilute  solution  of 
tungstic  acid ;  an  aliquot  portion  of  the  filtrate  is 
heated  with  potassium  ferri cyanide  in  presence  of 
sodium  cyanide  and  sodium  carbonate ;  ferric 
sulphate  is  then  added  and  the  resulting  blue  colour 
compared  with  that  resulting  from  similar  treatment 
of  a  known  solution  of  dextrose.  The  method  requires 
only  0*1  c.c.  of  blood.  C.  Pv.  Harington. 

Mercurial  deproteinisation  of  blood  in  the 
determination  of  dextrose.  G.  Fontes  and  L. 
Thiyolle  (Bull.  Soc.  Chim.  biol.,  1928,  10,  581— 
589). — The  copper  amalgam,  produced  in  the  pre¬ 
viously  described  method  of  deproteinisation  (A., 
1927,  690),  is  found  to  absorb  small  amounts  of 
dextrose.  The  amount  of  this  amalgam  produced 
may  be  reduced  to  a  minimum  by  the  use  of  potassium 
hydroxide  and  tartaric  acid  in  place  of  sodium  hydr¬ 
oxide  and  acetic  acid,  respectively. 

G.  A.  C.  Gough. 

Condition  of  the  (Mfreeff)  sugar  in  serum. 
L.  F.  Loeb  and  D.  Kruger  (Z.  klin.  Med.,  1927. 106, 
354—359;  Cliem.  Zentr.,  1928,  i,  372).— “  Free  ” 
blood-sugar  consists  of  the  reducing  substances, 
chiefly  dextrose,  present  after  the  deproteinisation 
of  whole  blood,  plasma,  or  serum ;  “  bound  ”  blood- 
sugar  consists  of  the  substances  which  exhibit  reducing 
properties  only  after  hydrolysis.  The  latter  sub¬ 
stance  has  not  yet  been  identified.  The  free  sugar 
in  normal  and  diabetic  individuals  is  molecularly 
disperse.  A.  A.  Eldridge. 

Reducing  substances  in  the  blood  of  the  dog¬ 
fish  and  certain  other  fishes.  F.  D.  White  (J. 
Biol.  Chem.,  1928,  77,  655 — 669) . — Figures  are  given 
for  the  sugar  content  of  the  blood  of  various  fishes ; 
that  of  the  dogfish  is  very  low  immediately  after 
capture,  but  on  keeping  the  fish  for  4  days,  under 
normal  or  fasting  conditions,  it  rises  to  a  constant 
level  of  55 — 60  mg.  % ;  in  this  fish  the  blood-sugar 
is  almost  entirely  fermentable  by  yeast,  but  in 
various  teleostean  fishes  there  is  present  10 — 12  nig.  % 
of  noil-fermentable  reducing  substance.  Asphyxi¬ 
ation  does  not  produce  hyperglycemia  in  the  dogfish. 

C.  R.  Harington. 

Course  of  glycolysis  in  the  blood  of  normal  and 
diabetic  subjects.  S.  A.  Holboll  (Acta  med. 
scand.  Suppl.-Bd.,  1926,  16,  509 — 514:  Cliem. 
Zentr.,  1928,  i,  84). — A  discussion ;  lack  of  “  neo¬ 
glucose  is  indicated.  A.  A.  Eldridge. 

Role  of  calcium  in  the  action  of  the  glycolytic 
enzyme  and  the  phosphatase  of  blood.  A. 
Roche  and  J.  Roche  (Compt.  rend.  Soc.  Biol.,  1927, 
97,  804—806;  Chem.  Zentr.,  1928,  i,  371). 

Determination  of  succinic  acid  in  blood. 
P.  W.  Clutterbuck  (Biochem.  J„  1928,  22,  745— 
748) . — The  amount  of  succinic  acid  recovered  from 
tissues  by  Moyle’s  method  (A.,  1924,  i,  791)  was 
86—2%  and  not  as  high  as  that  obtained  by  Moyle 
in  determinations  in  muscle  (95^5%).  The  method 
has  been  modified  and  adapted  to  the  determination 
of  succinic  acid  in  blood,  the  amount  of  acid  recorded 
being  87^3%.  S.  S.  Zilva. 


Serum  lipase.  Influence  of  chemical  and 
physical  treatment.  E.  Adler  (Dent.  med. 
Woch.,  1927,  53,  1987 — 19SS ;  CJiem.  Zentr.,  1928, 
i,  364).— A  study  of  changes  caused  by  injection  of 
protein,  disturbance  of  mineral  metabolism,  and 
so-called  specific  stimulation.  A.  A.  Eldridge. 

Acid  fixation  and  swelling  of  fibrin.  I.  E. 
Vo  IT.  II.  F.  SciIULDENZUCKER.  III.  F.  LOCH- 
Mi idler. — See  this  vol.,  706. 

Physico-chemical  properties  of  the  cell  mem¬ 
brane.  IV.  Change  in  the  permeability  of  red 
blood-corpuscles  [caused]  by  haemolytic  agents. 
V.  Observations  on  the  haemolytic  process 
with  the  ultramicroscope.  M.  Suzue  (J.  Bio- 
pliys.,  1927,  2,  49—65,  67 — 80). — IV.  Experiments 
on  the  conductivity  of  red  blood-cells,  subjected  to 
the  action  of  saponin,  ethyl  alcohol,  and  high  temper¬ 
ature,  show  that  the  permeability  of  the  cell  mem¬ 
brane  increases  with  increasing  application  of  the 
agent  until  haemolysis  takes  place,  whilst  in  the  cases 
of  hydrochloric  acid  and  ammonia  no  alteration  in 
permeability  is  observed  until  the  cell  membrane 
disrupts  and  haemolysis  occurs. 

V.  Three  types  of  haemolysis  are  distinguished. 
The  first  is  brought  about  by  acids  and  bile,  the 
second  by  bases,  high  temperature,  or  hypotonic 
solutions,  and  the  third  by  saponin,  alcohols,  and 
hypertonic  solutions.  W.  0.  Kermack. 

The  erythrocyte  as  a  colloidal  chemical  system. 
II.  Isoelectric  zone  of  erythrocytes,  A.  P. 
Kohikoy  (Zhur.  exp.  Biol.  Med.,  1927,  6,  406 — 418). — 
The  acid  agglutination  of  erythrocytes  in  an  8% 
sucrose  solution  occurs  within  a  definite  pK  range  in 
each  series,  and  the  degree  of  agglutination  varies 
in  each  species.  The  acid  haemolysis  and  agglutin¬ 
ation  reactions  are  reciprocally  related. 

Chf-mical  Abstracts. 

Poison  of  the  water  snake  (Tropidonotus 
Matrix ).  I.  Action  of  the  water  snake  blood  on 
the  isolated  cold-blooded  heart.  0.  Gessner 
(Arch.  exp.  Path.  Pharm.,  1928,  130,  375 — 383). — * 
The  substance  present  in  blood-serum  or  -plasma  of 
the  water  snake  acting  on  the  isolated  heart  of  the 
frog  or  toad  is  probably  not  related  to  digit  on  in  but 
from  its  pharmacological  action  appears  to  be  of  a 
saponin  nature.  W.  0.  Kermack. 

Inorganic  composition  of  human  and  animal 
tissues.  L.  Lematte,  G.  Boinot,  and  E.  Kahane 
(Bull.  Soc.  Chim.  biol.,  1928, 10,  553 — 567 ) . — Detailed 
determinations  of  the  inorganic  components  of 
various  organs  of  man  and  animals  are  given  and 
special  precautions  are  taken  to  avoid  analytical 
errors.  Although  human  brain  contains  more 
phosphorus  than  the  liver  or  the  spleen,  in  animals 
the  testes  and  the  thymus  gland  often  possess  higher 
phosphorus  contents.  In  all  cases  examined  the 
spleen  has  the  highest  iron  value  and  nearly  all  the 
iodine  of  the  body  is  concentrated  in  the  thyroid 
gland.  The  sulphur  and  nitrogen  values  for  the 
same  organs  in  different  animals  show  wide  variations. 

G.  A.  C.  Gough. 

Animal  nutrition.  VI.  Distribution  of  the 
mineral  elements  in  the  animal  body  as  influenced 


by  age  and  condition.  A.  G.  Hogan  and  J.  L. 
Nierman  (Mo,  Agrie.  Exp.  Sta.  Res.  Bull.,  1927,  [107], 
1 — 45). — Determinations  of  the  composition  of  the 
ash  of  cattle  indicate  that  the  mineral  content  of  the 
lean  and  fat,  or  of  the  hide  and  hair  is  unaffected  by 
age  or  condition,  but  the  total  mineral  content  of  the 
internal  organs  decreases  with  age.  The  blood  - 
sodium  tends  to  decrease  with  age.  The  skeletal 
calcium,  phosphorus,  and  magnesium  contents  increase 
with  age.  Chemical  Abstracts. 

Iodine  as  a  biogenic  element.  XV,  Animal 
organs  and  products  and  their  iodine  content. 
XVI.  Occurrence  of  iodine  in  fodders  and 
manures.  K.  Schaerer  and  J.  Schwaibold  (Bio™ 
chcm.  Z.,  1928,  195,  228—232,  238—237;  cf.  A., 
1926,  638;  1927,  372,  798,  903).— XV.  The  iodine 
content  of  pig’s  heart,  liver,  lung,  kidney,  and  spleen 
is  subject  to  considerable  variation,  but  is  always  low 
(5*5 — - 40  y-%)  and  after  continued  peroral  administr¬ 
ation  of  iodide  only  the  liver,  kidney,  and  spleen  show 
any  increase,  the  kidney  reaching  66  y-%.  The 
iodine  content  of  the  milk  of  cows  fed  on  marshy 
pasture  or  on  hay  obtained  therefrom,  is  only  50% 
higher  than  normal,  whereas  milk  of  cows  fed  on 
pastures  after  flooding  with  sea- water  contained 
300—800%  more  iodine  than  that  of  Swiss  cows. 

XVI.  Tables  indicate  the  iodine  contents  of  different 
types  of  fodder,  artificial  manures,  and  of  a  variety 
of  samples  of  Chile  saltpetre.  The  last-named  contains 
almost  all  its  iodine  as  iodate. 

P.  W.  Clutterbuck, 

Determination  of  iodine  in  the  thyroid  gland. 

K.  Winterfeld  and  H.  Roederer  (Apoth.  Ztg., 
1928,  43,  132). — The  dry  material  (0-5  g.)  is  fused 
with  borax  (1*5  g.)  and  sodium  potassium  carbonate 
(1  g.),  the  cool  mass  extracted  with  warm  dilute 
sulphuric  acid  (7  c.c.)  and  water,  filtered,  and  the 
filtrate  shaken  in  a  glass-stoppered  flask  with  bromine 
water.  After  10  min.,  2—5  drops  of  liquefied  phenol 
are  added,  and  after  mixing  and  keeping  for  several 
minutes,  0*1  g.  of  potassium  iodide  and  5  c.c.  of  25% 
phosphoric  acid  are  added,  the  liberated  iodine  being 
titrated  with  thiosulphate  solution. 

Chem ical  Ab  stra cts  . 

Embryonic  metabolism.  I.  Isolation  of  four 
pentose  nucleotides  from  chicken  embryos,  II. 
Isolation  of  a  hexose  nucleic  acid,  H.  0,  Calvery 
(J.  Biol.  Chem.,  1928,"  77,  489—495,  497—503).— 
I.  There  was  isolated  from  chicken  embryos  a 
p-nucleoprotein,  similar  in  properties  to  that  of 
Hammarsten  (A,,  1894,  i,  310),  which  yielded,  on 
hydrolysis,  the  same  four  pentose  nucleotides  as 
are  obtained  by  hydrolysis  of  yeast  nucleic  acid.  It 
is  proposed  to  substitute  the  terms  hexose  nucleic 
acid  and  pentose  nucleic  acid  for  the  thymus  nucleic 
acid  and  yeast  nucleic  acid  at  present  employed. 

II.  In  addition  to  the  above-described  p-nueleo- 
protein,  chicken  embryos  contain  a  hexose  nucleic 
acid  which  is  apparently  identical  with  the  nucleic 
acid  obtainable  from  other  animal  tissues. 

C.  R.  Harington. 

Rapid  formation  of  adipocere  during  cadaveric 
putrefaction.  E.  Baeral  (J.  Pharm.  Chim.,  1928, 
[viii],  7,  486 — 487).— More  than  twice  the  normal 
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amount  of  fat  has  been  found  in  a  cadaver  three  months 
after  death.  W.  0.  Kermack. 

Hydrolysis  of  keratin  for  tryptic  digestion, 
III.  Z.  Start  (Z.  physiol.  Chem.,  1928,  175,  178— 
236;  cf.  A.,  1924,  i,  1007  ;  1925,  i,  847).— Keratin  is 
converted  by  the  action  of  bromine,  chlorine,  or  by 
weak  oxidising  agents  into  products  which  are  almost 
as  complex  as  and  physically  similar  to  the  original 
substance,  but  are  readily  hydrolysed  by  trypsin,  and 
it  is  considered  that  long-chain  polypeptides  are 
formed  by  the  bromination  or  oxidation.  Hydrolysis 
of  keratin  by  acids  or  alkalis  gives  products,  however, 
which  arc  resistant  to  trypsin.  Thus  by  the  action 
of  bromine  and  acetic  acid  on  human  hair,  fractions 
containing  bromine  are  obtained  which  have  the 
properties  of  peptones  or  even  higher  proteins ;  these 
fractions  differ  in  composition,  precipitation  reactions, 
and  solubilities,  but  they  are  all  digested  by  trypsin. 
It  is  concluded  that  keratin  consists  of  substances 
which,  on  oxidation  by  this  method,  yield  polypeptides 
and  that  this  change  cannot  be  produced,  except 
perhaps  to  a  slight  extent,  by  the  partial  hydrolysis 
of  hair.  Fractionation,  purification,  or  drying  of 
these  fractions  results  in  a  loss  of  digestibility  by 
trypsin  and  a.  decrease  in  solubility.  Possible 
explanations  of  the  resistance  of  keratin  to  tryptic 
digestion  are  discussed.  Examination  of  the  values 
given  by  other  workers  for  the  amounts  of  the  different 
amino-acids  present  in  various  proteins  leads  to  the 
conclusion  that  a  relatively  large  amount  of  the  original 
protein  (never  less  than  20%)  is  unaccounted  for  as 
carbon,  nitrogen,  oxygen,  hydrogen,  and  sulphur 
of  these  amino -acids  and  the  term  protein  “  residue  ” 
is  applied  to  this  remainder.  This  “residue  !> 
contains  a  much  higher  percentage  of  oxygen  than  the 
original  protein  and  this  excess  of  oxygen  cannot  be 
attributed  to  imperfect  determinations  of  the  hydroxy- 
amino-acids.  The  protein  “  residues  ”  from  various 
animal  proteins  are  of  fairly  constant  composition, 
but  the  “  residues  ”  from  the  alcohol-soluble  vegetable 
proteins  (zein,  glia  din,  h  or  dein,  and  rye-prolamin) 
contain  rather  less  oxygen.  Seleroproteins  (fibroin, 
koilin,  ovokeratin,  and  elastin)  give  figures  which 
are  in  general  agreement  with  those  for  the  other 
proteins,  although  greater  individual  variations  occur 
here.  The  possible  nature  of  the  substances  or  groups 
containing  oxygen  is  discussed.  A.  Worm  all. 

Determination  of  carbamide  and  amino-acid 
nitrogen  in  animal  tissues.  V.  C.  Kiech  and 
J.  M.  Luck  (J  Biol.  Chem.,  1928,  77,  723—731).— 
The  tissue  is  minced,  frozen  with  liquid  air,  and 
pulverised ;  a  weighed  sample  is  suspended  in  ice- 
water  and  treated  with  tungstic  acid  ;  aliquot  portions 
of  the  filtrate  are  employed  for  the  determination  of 
carbamide  by  the  xanthhydrol  method  and  of  amino- 
acid  nitrogen  by  the  Van  Slyke  method;  in  the 
latter  case  ammonia  is  removed  by  boiling  with 
sodium  hydroxide.  CL  R.  Harington. 

So- 

Thiol  titrations  with  iodine-starch  and 
sodium  nitroprusside.  R.  Bierjch  and  K.  Kalle 
(Z.  physiol.  Chem.,  1928,  175,  115— 134).— These 
two  methods  for  the  determination  of  the  thiol 
content  of  tissues  have  various  sources  of  error  and 
different  dilution  factors.  If  corrections  are  applied 


to  the  nitroprusside  drop  method,  the  values 
obtained  are  nearer  the  theoretical  value  than 
are  those  given  by  the  iodine-starch  method.  Both 
methods  give  results  which  are  too  high  lor  tissue 
extracts  and  with  more  dilute  solutions  the  error  is 
still  greater.  The  dilution  factors  are  specific  for 
each  of  the  methods,  but  the  factors  are  not  affected 
appreciably  by  acids  (concentrations  of  Q*o — 8*0% 
hydrochloric'  acid)  or  by  the  presence  of  trichloro¬ 
acetic  acid.  If  the  titration  is  carried  out  at  a  higher 
temperature,  the  iodine  requirement  of  a  tissue 
extract  increases,  whilst  the  effect  of  dilution  on  the 
titration  value  is  less  pronounced  at  low  temperatures. 
The  iodine  value  for  a  trichloroacetic  acid  extract  of 
tissues  (liver,  muscle,  or  yeast)  decreases  if  the  extract 
is  exposed  to  the  air.  This  decrease  is  attributed 
to  the  oxidation  of  the  thiol  group,  and  in  an 
atmosphere  of  oxygen  the  decrease  is  five  times  as 
large  as  that  in  air.  Determinations  on  tissues  which 
have  been  exposed  to  the  air  for  some  horns  and  then 
extracted  show  that  the  iodine  requirement  rises  with 
increased  exposure.  The  total  sulphur  in  the  extracts 
is  approximately  constant  and  the  increase  in 
the  thiol  value  is  attributed  to  the  cleavage  of 
cysteine  from  complexes  containing  the  thiol 
group.  Yeast  does  not  show  this  increase  in  iodine 
requirement  on  keeping.  To  reduce  the  errors 
obtained  by  both  methods  it  is  suggested  that  the 
tissues  should  be  “  fixed  ”  as  quickly  as  possible 
by  means  of  trichloroacetic  acid,  or  if  necessary  kept 
on  ice,  and  that  the  filtrates  should  be  as  concentrated 
as  possible  and  be  titrated  at  a  low  temperature 
(  —  15°),  A.  Worm  all. 

Determination  of  total  chloride  and  loosely 
combined  chloride  in  gastric  juice.  D.  Raquet 
and  M.  Paget  (J.  Pharm.  Chim.,  1928,  [viii],  7, 
489 — 492). — Total  chlorides  in  gastric  juice  are 
determined  by  precipitating  the  organic  matter  by 
means  of  zinc  ferro cyanide  and  determining  the 
chloride  in  the  filtrate  by  Vol hard’s  method.  The 
loosely  combined  hydrochloric  acid  and  the  inorganic 
chlorides  are  determined  in  a  similar  way  after 
expelling  the  free  hydrochloric  acid  by  heat. 

W.  O.  Kermack. 

Metabolism  of  the  bile.  I.  Determination  of 
bile  acids  in  blood.  M.  Aldrich  and  M.  S. 
Bledsoe  (J.  Biol.  Chem.,  1928,  77,  519—537).— 
Blood  is  treated  with  alcohol  and  filtered ;  the  filtrate 
is  decolorised  with  charcoal  and  an  aliquot  portion  is 
treated  with  barium  hydroxide  and  evaporated  to 
dryness ;  the  residue  is  extracted  with  ether  and  the 
insoluble  portion,  containing  the  bile  acids  as  barium 
salts,  is  treated  with  sucrose  and  sulphuric  acid ;  the 
resulting  solution,  after  removal  of  barium  sulphate, 
Is  compared  color imetrically  with  one  obtained  by 
subjecting  a  known  solution  of  sodium  glycocholate 
to  the  Pettenkofer  reaction  under  similar  conditions. 
The  method  is  applicable  to  5  c.c.  of  blood;  when 
applied  to  mixtures  of  bile  salts  it  gives  results  in 
agreement  with  those  obtained  by  the  method  of 
Schmidt  and  Dart  (A.,  1921,  ii,  284). 

C.  R.  Harington. 

Origin  of  bile  acids.  I.  Determination  of  bile 
acid?  cholesterol,  and  the  other  tmsaponifiable 


constituents  in  dog's  bile.  M.  Jenke.  II. 
Cholesterol-bile-acid  balance  in  a  dog  with  com¬ 
plete  bile  fistula.  III.  Steric  configuration  of 
sterols  and  their  influence  on  the  formation  of 
bile  acids.  E.  Enderlen,  S.  J.  Thannecauser, 
and  M.  Jenke  (Arch.  exp.  Path.  Pharm.,  1928.  130, 
280—291,  292 — 307,  308 — 318). — I.  The  bile  is' freed 
from  mucin  by  addition  of  alcohol  and  the  bile  acids 
and  cholesterol  are  liberated  by  hydrolysis  with 
potassium  hydroxide  solution.  The  cholesterol  is 
separated  by  extracting  the  alkaline  solution  with 
ether.  From  this  extract  the  cholesterol  is  precipi¬ 
tated  by  means  of  digitonin  and  the  unsaponifiable 
materials  left  after  separation  of  the  cholesterol  are 
determined  gra vimetrieally .  The  bile  acids  and  fatty 
acids  are  extracted  with  a  mixture  of  ether  and  light 
petroleum,  and  the  bile  acids  are  then  determined 
from  polarimetric  observations.  In  dogs  with  bile 
fistula  free  cholic  acid  is  eliminated  in  the  bile  as 
well  as  conjugated  acids,  and  bile  acids  administered 
by  the  mouth  are  quantitatively  excreted  in  the  bile. 
A  titration  method  for  the  determination  of  bile  acids 
is  given. 

II.  Evidence  is  adduced  that  the  bile  acids  are  not 
formed  from  cholesterol  in  the  animal  body. 

III.  When  administered  intravenously,  coprosterol 

and  aZZocholesterol,  which  are  stereochemieafly  closely 
related  to  cholic  acid,  increase  the  output  of  bile 
acids.  It  is  not  certain  whether  coprosterol  and 
cilfocholesterol  are  converted  into  bile  acid  or  whether 
they  exert  some  specific  action  on  the  synthesis  or 
excretion.  W.  0.  Kermack. 

Determination  of  pancreatic  secretion.  S. 
Okada,  E.  Sakurai,  T.  Imaztj,  and  K.  Kttramochi 
(Proe.  Imp.  Acad.  Tokyo,  1928,  4,  131—133). — The 
contents  of  the  duodenum  are  collected,  by  means  of 
a  duodenal  tube,  for  a  period  of  3  hrs.  and  the  trypsin, 
amylase,  and  lipase  contents  are  then  determined. 
The  total  enzymic  efficiency  is  not  markedly  affected 
by  the  addition  of  stimulants,  is  somewhat  less  for 
subjects  above  40  years  of  age,  and  is  low  in  females. 

J.  Stewart. 

Diffusion  of  carbamide  in  various  body  fluids, 
C.  T.  Rietti  (Compt.  rend.  Soc.  Biol.,  1927,  97, 
1038—1039;  Chem.  Zentr.,  1928,  i,  373).— In  a  dog 
the  kidneys  of  which  had  been  excluded  from  the 
circulation,  carbamide  injected  into  the  blood  was 
found  first  in  the  saliva,  in  the  cerebrospinal  fluid, 
fairly  soon  in  the  pancreatic  juice,  in  the  bile,  and  very 
soon  in  the  lymph.  A.  A.  Eldridge. 

Determination  of  carbamide  in  urine.  M. 
Hope  (Biochem.  Z.,  1928,  195,  206— 209).— Lau- 
bender's  method  (A.,  1927,  896)  for  the  micro- 
determination  of  carbamide  is  very  trustworthy 
provided  the  directions  are  rigidly  followed.  The 
urease  method  is  equally  good  provided  that  the 
action  of  the  urease  is  carried  out  by  Pincussen's 
or  Laubender’s  method,  that  distillation  of  ammonia 
proceeds  for  50  min.,  and  that  the  temperature  never 
rises  above  45°.  P.  W.  Clutterbtjck. 

Determination  of  hippuric  acid  and  free  benzoic 
acid  in  the  urine  of  cattle.  F.  J.  Warth  and 
0.  D.  Gupta  (Biochem.  J.,  1928,  22,  621—627),— 
After  alkaline  hvdrolvsis  the  liquid  is  acidified  and 
3  E 


shaken  with  a  definite  volume  of  petroleum.  The 
liberated  benzoic  acid  is  determined  with  the  aid  of  a 
partition  coefficient.  The  method  when  applied  to 
unhydrolysed  urine  gives  some  indication  that 
titratable  impurities  are  likely  to  be  determined  with 
the  free  benzoic  acid.  The  partition  coefficient  of 
benzoic  acid  between  water  and  different  solvents 
has  been  determined.  S.  S.  Zilva. 

Indican  in  urine  analysis.  E„  Schlecht 
(Pharm,  Ztg.,  1928,  73,  567 ) . — Polemical,  maintaining 
that  urine  containing  indican  reduces  Nylander’s 
solution.  S.  Coffey. 

Indican  in  urine  analysis.  C.  Otto  (Pharm. 
Ztg.,  1928,  73,  567 ;  cf.  preceding  abstract). — A 
sample  of  horse  urine  containing  indican  no  longer 
reduced  Eehling’s  or  Nylander's  solutions  when  freed 
from  protein.  Potassium  indoxylsulphonate  has  no 
reducing  action  on  the  above  reagents  either  alone  or 
when  mixed  with  urine  containing  comparatively 
small  or  large  amounts  of  indican,  provided  the  latter 
has  been  freed  completely  from  other  reducing 
substances  (cf.  Jolles,  this  vol.,  662).  S.  Coffey. 

Detection  of  albumin  in  urine.  A.  Jolles 
(Deut.  med.  Woeh . ,  1927,  53,  1906 — 1907  ;  Chem. 
Zentr.,  1928,  i,  99). — The  usual  methods  are  critically 
discussed;  the  Spiegler- Jolles  reagent  is  modified. 

A.  A.  Eldridge. 

Determination  of  urobilin  in  urine  and  fieces- 
E.  Greppi  (Folia  clin.  chim.  micros.,  1926, 1,  61 — 67 ; 
Chem.  Zentr.,  1928,  i,  99). — In  Tervven’s  method,  a 
second  reduction  after  neutralisation  is  recommended. 

A.  A.  Eldridge. 

Determination  of  silicic  acid  in  urine  and 
faeces.  B.  Kindt  (Z.  physiol.  Chem.,  1928,  174, 
28— 39).— The  urine  (300 — 500  c.c.)  or  faeces  (4(1— 
50  g.)  is  carefully  oxidised  with  100  c.c.  of  concentrated 
nitric  acid,  the  mixture  evaporated  almost  to  dryness, 
the  residue  mixed  with  a  little  water  and  incinerated, 
the  ash  warmed  with  hydrochloric  acid  for  15  min., 
and  the  mixture  evaporated  to  dryness  and  heated 
at  140°  for  1  hr.  Dilute  hydrochloric  acid  is  again 
added  and  the  process  repeated  twice.  The  residue 
is  finally  boiled  with  hydrochloric  acid  and  filtered 
through  a  special  paper.  Some  silicic  acid  remains 
unprecipitated  in  the  first  filtrate,  and  may  be 
recovered  by  evaporating  to  dryness  and  treating 
three  times  with  dilute  hydrochloric  acid  followed 
by  evaporation  and  heating  at  140°,  as  before.  The 
second  precipitate  is  collected  on  a  second  paper. 
Both  precipitates  are  dried  in  a  platinum  dish, 
ashed,  and  weighed.  Hydrofluoric  acid  and  a  few 
drops  of  sulphuric  acid  are  added,  and  the  dish  is 
again  heated  to  constant  weight.  The  difference  in 
weight  represents  the  weight  of  silica.  For  the  latter 
stages  of  the  analysis  an  alternative  precipitation 
method  in  which  mercury  ammonium  carbonate  is 
used  is  also  described,  but  the  first  method  is  recom¬ 
mended  for  most;  purposes.  H.  D.  Kay. 

Silicic  acid  excretion  in  man  alter  ingestion 
of  sodium  silicate.  0.  Riesser  and  B.  Kindt  (Z. 
physiol.  Chem.,  1928,  174,  40— 46).— After  a  diet 
relatively  rich  in  silicic  acid  (bread  containing  1*28  g. 
per  day  of  SiOo  added  as  sodium  silicate)  there  is  an 
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increase  of  silicic  acid  both  in  the  urine  and  in  the 
feces.  In  two  subjects,  at  least  34%  of  the  ingested 
silicic  acid  is  absorbed  from  the  intestine,  and  both 
the  urinary  and  fecal  excretion  of  this  substance 
increase.  A  portion  (22—34%)  is  not  excreted 
during  the  24  hrs.  following  the  ingestion. 

Nature  of  material  in  liver  effective  in  per¬ 
nicious  anaemia.  II.  E.  J.  Cohn,  G.  R.  Minot, 
G.  A:  Arles,  and  W.  T.  Salter  (J.  Biol.  Chem.,  1928, 
77,  325 — 358 ;  cf.  ibid.,  1927,  74,  Ixix). — Fresh 
minced  liver  was  brought  to  pa  5*0  by  addition  of 
sulphuric  acid  and  the  water-soluble  substances  were 
thoroughly  extracted ;  coagulable  protein  was  removed 
from  the  extract  by  heating  at  70°,  and  the  filtrate 
concentrated  under  diminished  pressure.  The  solution 
was  treated  with  alcohol  to  make  a  70%  concentration 
of  the  latter,  the  precipitate  was  rejected,  the  filtrate 
was  again  concentrated,  and  poured  into  enough 
alcohol  to  make  a  final  concentration  of  95%  ;  the 
aqueous  solution  of  the  resulting  precipitate  was 
cleared  with  basic  lead  acetate,  and,  after  removal  of 
excess  of  lead,  was  treated  with  phosphotungstie 
acid.  The  solution  obtained  on  recovery  from  the 
phosphotungstates  was  rich  in  the  active  substance; 
of  the  best  preparations  doses  of  0*6  g.  per  day 
(calculated  as  ash-free  organic  matter)  exercised 
a  definite  physiological  effect.  These  preparations 
contained,  on  an  ash-free  basis,  about  19%  of  nitrogen ; 
they  were  free  from  carbohydrate  and  from  iron.  The 
active  substance  is  precipitated  by  mercuric  acetate 
in  neutral  solution;  the  possibility  of  its  identity 
with  vitamin  -A  is  excluded.  The  physiological  assay 
of  the  active  substance  is  discussed, 

C.  R.  Haring  ton. 

Iron  in  nutrition.  V,  Availability  of  rat  for 
studies  in  anaemia.  J.  Waddell,  H.  Steenbock, 
C.  A.  Elvehjem,  and  E.  B.  Hart.  VI.  Iron  salts 
and  iron-containing1  ash.  extracts  in  correction  of 
anaemia.  J.  Waddell,  C.  A.  Elvehjem,  H.  Steen¬ 
bock,  and  E.  B.  Hart.  VII,  Copper  as  supple¬ 
ment  to  iron  for  haemoglobin  formation  in  the 
rat.  1.  B.  Hart,  H.  Steenbock,  J.  Waddell,  and 
C.  A.  Elvehjem  (J.  Biol.  Ghem,t  1928,  77,  769—775, 
777—795,  797— 812).— ¥.  Young  rats  weaned  at  3—4 
weeks  and  placed  on  a  diet  of  cow's  milk  form  suitable 
subjects  for  the  investigation  of  nutritional  anaemia, 

VI.  Inorganic  iron  salts  (0*5  g.  Fe  per  day)  are 
not  effective  in  curing  nutritional  anaemia  in  young 
rats,  whilst  the  ash  of  liver,  lettuce,  and  maize  con¬ 
taining  0*5  g.  of  iron,  or  an  acid  extract  of  such  ash,  is 
highly  effective. 

VII.  An  extract  of  liver  as  used  for  the  treatment 

of  pernicious  anaemia  in  man,  as  also  the  ash  of  this 
preparation,  formed,  in  combination  with  inorganic 
iron,  a  cure  for  nutritional  anaemia  in  rats.  The  active 
portion  of  the  above  ash  could  be  concentrated  by 
treatment  of  a  dilute  hydrochloric  acid  extract  of  the 
ash  with  hydrogen  sulphide,  and  the  effect  of  the 
ash  could  indeed  be  imitated  by  that  of  small  amounts 
of  copper.  *  C,  R.  Harengton. 

Detection  of  homogentisic  acid  in  serum  in 
alkaptonuria.  G.  Katsch  and  E.  Metz  (Dent. 
Arch.  Min.  Med.,  1927,  157,  143—157;  Chem, 


Zentr.,  1928,  i,  386). — In  a  case  of  alkaptonuria  the 
serum  contained  1  mg.-%.  A.  A.  El  bridge. 

Amino-acids  of  flesh.  II.  Diamino-acid 
content  of  some  normal  and  pathological  tissues. 
J.  L,  Bosedale  (Biochem.  J.,  1928,  22,  826—829).— 
The  diamino-acid  contents  of  the  tissues  of  different 
animals  and  of  different  parts  of  a  normal  animal  are 
similar.  There  is  a  low  content  of  lysine  in  carcinoma 
and  in  chickens  which  have  derived  the  whole  of 
their  food  protein  from  maize.  No  marked  differences 
were  observed  between  the  results  obtained  by  Van 
Slyke’s  and  by  the  modified  Kossel’s  method  for  the 
determination  of  di amino-acid.  S.  S.  Zilya. 

Cholesterol  content  of  the  blood  of  infants  and 
children.  A.  Goldbloom  and  B.  Gottlieb  (Can. 
Med.  Assoc.  J.,  1927,  17,  1333— 1336).— The  chole¬ 
sterol  content  of  whole  blood  is  the  greater,  the 
younger  is  the  individual.  The  effect  of  various 
pathological  conditions  was  investigated. 

Chemical  Abstracts. 

Pancreatic  activity  in  diabetes  mellitus.  S. 
Okada,  T.  Imaztj,  K.  Kuramochi,  K.  Horihchi,  and 
I.  Tsukaiiaha  (Proc.  Imp.  Acad.  Tokyo,  1928,  4, 
134 — 135}.— The  disturbance  of  pancreatic  function 
manifests  itself  in  the  diminution  of  enzymic 
activity,  or  of  the  amount  of  juice,  or  of  both,  the 
greatest  alteration  in  enzymic  efficiency  and  activity 
being  in  the  proteolytic  and  lipolytic  enzymes.  There 
may  be  disturbance  cither  of  the  internal  or  of  the 
external  secretion  of  the  pancreas,  or  of  both,  the 
severity  of  the  diabetes  not  necessarily  running  parallel 
to  the  degree  of  disturbance  in  the  external  secretion. 

J.  Stewart. 

Significance  of  the  non-fermentable  reducing 
substances  of  the  blood  in  diabetes.  I.  M, 
Babinowitch  (Biochem.  J.,1928, 22,751—757). — The 
non -fermentable  reducing  substances  of  the  blood 
vary  between  16  and  31  mg.  per  100  c.c.  (as  dextrose) 
and  are  fairly  constant  for  the  individual.  There  are 
no  significant  differences  between  normal  and  diabetic 
bloods.  Blood-sugar  curves  after  the  administration 
of  dextrose  show  no  significant  differences  in  the 
amounts  of  these  substances  between  normal  and 
diabetic  subjects.  Arterial  and  venous  blood-sugar¬ 
time  curves  obtained  simultaneously  are  identical  in 
normal  and  diabetic  subjects  as  far  as  variations  of 
non-fermen table  reducing  substances  are  concerned. 
The  amounts  of  non-fermentable  reducing  substances 
are  not  influenced  in  the  blood  of  the  diabetic  by 
insulin  administration.  The  metabolism  of  noil- 
fermentable  substances  is  therefore  not  disturbed  in 
diabetes.  S.  S.  Zilva. 

Plasma  lipoids.  I.  Patty  acids  of  blood- 
plasma  in  diabetes  and  nephrosis,  S.  M.  Ling 
and  S.  H.  Liu  (Chinese  J.  Physiol,,  1928,  2, 157—161). 
—The  fatty  acids  of  normal  plasma  are  highly  itn- 
saturated,  with  an  average  iodine  value  of  156*6.  In 
diabetes  mellitus  and  in  nephrosis  they  are  much  less 
unsaturated,  and  their  iodine  value  is  lower,  being 
45—98  in  the  former  and  59—87  in  the  latter  disease. 

H.  D.  Kay. 

Iodine  and  exophthalmic  goitre,  W.  H.  Jan¬ 
sen  and  E.  Robert  (Bent,  Arch,  klinu  Med.,  1927, 
157,  224—246 ;  Chem,  Zentr,,  1928,  i,  539}.— The 
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iodine  content  of  the  normal  human  thyroid  gland  is 
2*2 — 4*58  (average  3*3)  mg.  Values  in  exophthalmic 
goitre  are  recorded.  A.  A.  Eldridge. 

Lactic  acid  content  of  the  blood  in  hepatic 
disease,  A.  Adler  and  EL  Lange  (Dent.  Arch, 
klin.  Med.,  1927, 157,  129—142  ;  Chem.  Zentr.,  1928, 
i,  371).— The  normal  blood-lactic  acid  value  is  7—13 
mg.-%.  In  hepatic  disease  the  value  is  raised. 

A.  A.  Eldridge. 

Esterification  of  serum-cholesterol  in  hepatic 
disease.  M.  Burger  and  H.  Habs  (Klin.  Woeh., 

1927,  6,  2221—2223 ;  Chem.  Zentr.,  1928,  i,  376).— 

A  study  of  the  relation  of  free  and  esterified  serum - 
cholesterol  values  to  various  pathological  conditions 
of  the  liver.  A,  A.  Eldridge. 

Protein  metabolism  and  phosphorus  content 
in  experimental  haemolytic  and  stasis  icterus, 
T.  Hatakeyama  (J.  Biochem,  Japan,  1927,  3,  261 — 
273).  Chemical  Abstracts. 

Composition  ofbloodin  lipsemia  after  haemor¬ 
rhage.  E.  H.  Fishberg  and  A.  M.  Fishberg  (Bio¬ 
chem.  Z.,  1928, 195,  20 — 27) —In  rabbits,  from  which 
35  c.c.  of  blood  were  removed  daily*  lipaemia  developed, 
tho  increase  in  blood-fat  and  -cholesterol  being  due 
to  loss  of  serum -proteins,  particularly  albumin,  this 
loss  causing  a  compensatory  mobilisation  of  fat  in 
order  to  maintain  the  colloid  osmotic  pressure  at  its 
normal  level.  P.  W.  Clutterbuok. 

Acid-base  equilibrium  in  the  plasma  in 
malaria.  S.  BL  Liu  (Chinese  J.  Physiol.,  1928,  2, 
151— 156).— The  equilibrium  has  been  studied  in  13 
crises  of  malaria.  All  the  values  found  (for  pH,  total 
base,  hydrogen  carbonate,  chloride,  and  protein)  lie 
within  normal  limits.  During  the  feverish  stage  the 
j)H  remains  unchanged,  but  there  is  a  slight  increase 
of  total  base  and  a  slight  decrease  in  hydrogen 
carbonate  and  chloride.  The  excess  of  residual  base 
in  fever  is  bound  by  organic  acids  of  undetermined 
nature.  The  above  effects  are  not  a  specific  result  of 
bacterial  infection  but  are  due  to  the  fever. 

BL  D.  Kay. 

Sugar  and  chloride  content  of  the  cerebro¬ 
spinal  fluid  with  special  reference  to  neuro- 
syphilis.  S.  W.  Becker  (J.  Lab.  Clin.  Med,,  1926, 
12,  43 — 62). — In  neurosyphilis  there  was  a  small, 
variable  decrease  in  tho  reducing  substances  of  tho 
cerebrospinal  fluid.  There  is  a  slight  normal  variation 
in  the  sugar  content.  Alimentary  hyperglycemia 
produced  no  increase  of  sugar  in  the  cerebrospinal 
fluid.  The  variation  in  chloride  content  is  not  so 
great  as  for  blood-chloride ;  in  neurosyphilis  the 
chloride  content  of  the  cerebrospinal  fluid  was  normal. 

Chemical  Abstracts. 

Avitaminosis,  VII.  Influence  of  experi¬ 
mental  scurvy  on  the  synthesis  of  hippnric  acid. 
A.  Palladin  and  D.  Zuwericalow  (Biochem.  Z,, 

1928,  195,  8 — 13), — In  guinea-pigs,  the  power  to 
synthesise  hippnric  acid  is  decreased  in  proportion  to 
the  extent  of  development  of  scurvy. 

P.  W.  Clutterbuok. 

Experimental  tetany.  C.  I.  Urechia  and  GL 
Popovicnj  (Compt.  rend.  Soc.  Biol.,  1927,  97,  1012— 
1015 ;  Chem,  Zentr.,  1928,  i,  373). — Thyro-parathyToid- 


ecfcoihised  dogs  show  in  the  pre- tetanic  period  an 
increase  in  phosphorus  content  and  a  reduction  in 
that  of  calcium.  Rigidity  and  convulsions  are 
accompanied  by  a  reduction  of  the  phosphorus,  but 
scarcely  of  the  calcium,  content.  The  phosphorus 
content  immediately  before  death  is  extremely  large. 

A.  A,  Eldridge. 

State  of  plasma-calcium  in  parathyroidectom- 
ised  dogs.  C.  I.  Reed  (J.  Biol.  Chem.,  1928,  77, 
547 — 554). — Acute  tetany  following  parathyroid¬ 
ectomy  develops  when  tho  Ca :  P  ratio  falls  to  unity 
or  less;  in  some  animals,  however,  a  condition  of 
cs  latent ??  tetany  occurs  in  which  such  low  Ca :  P  ratios 
are  observed  without  accompanying  symptoms .  After 
parathyroidectomy  there  is  a  tendency  towards  both 
relative  and  absolute  diminution  of  the  diffusible 
fraction  of  the  plasma-calcium,  but  this  result  is  not 
constant.  0.  R,  Harington. 

Hydrogen-ion  concentration  and  carbon  di¬ 
oxide  content  of  the  blood  of  dogs  after  removal 
of  the  accessory  thyroid,  W,  F.  Wenner  and  E. 
Mukt wyler  (Proc.  Soc.  Exp.  Biol.  Med,,  1927,  24, 
480—482;  Chem.  Zentr.,  1928,  1,  84).— Neither  in 
manifest  nor  in  latent  tetany*  was  alkalosis  observed, 
even  when  the  carbon  dioxide  content  was  reduced. 
In  one  ease,  production  of  lactic  acid  caused  a  change 
of  pn  from  7*29  to  7*09.  A.  A,  Eldridge. 

Oxygen  consumption  by  various  tissues  and 
by  muscle  of  Various  animals.  K.  Tsuneyoshi 
(J.  Biochem.  Japan,  1927,  7,  _  227— 233).— The 
oxygen- consuming  power  of  various  tissues  and 
muscle  is  compared.  Chemical  Abstracts. 

Effect  of  lip  in  and  allied  substances  on  the 
oxidative  activity  of  tissues.  Iv.  Tsuneyoshi 
(J.  Biochem,  Japan,  1927,  7,  235 — 258). — Lecithin 
increases,  whilst  cholesterol  diminishes,  the  con¬ 
sumption  of  oxygen  by  tissue  powder  and  the  oxidation 
of  amino-acids  on  charcoal ;  kophalin,  cuorin, 
cholesterol  esters,  hydrogenated  or  hydrolysed  lecithin 
show  no  effect.  ’  Chemical  Abstracts. 

Significance  of  lipins  in  the  oxygen-consum¬ 
ing  activity  of  tissues.  I.  Oxygen- consuming 
activity  of  tissue  and  the  mitochondrial  structure. 
S.  Ka kin  chi  ( J, Biochem.  Japan,  1927, 7, 263—265).— 
The  oxygen  consumption  of  dry  ox- heart  muscle 
powder  was  studied  in  the  untreated  material  and  after 
treatment  with  alcohol,  ether,  acetone,  and  acetic  acid. 
In  every  case  it  was  found  that  treatment  which 
destroyed  the  mitochondrial  mechanism  (alcohol, 
acetic  acid)  also  practically  abolished  the  oxidative 
process.  Chemical  Abstracts. 

Respiration  of  fat  tissue.  M.  N.  S  hater  hi  kov, 
0.  P.  Molchanova,  and  M.  T.  Tonime  (Zhur.  exp. 
Biol.  Med.,  1927,  7,  375— 382).— Sheep’s  fat  tissue 
consumes  more  oxygen  than  corresponds  with  the 
production  of  carbon  dioxide":  a  conversion  of  fat  into 
carbohydrate  is  assumed.  Chemical  Abstracts, 

Sulphur-fixing  and  -oxidising  function  of  the 
liver.  M.  Loeper,  J.  Decourt,  and  R.  Garoin 
(Presse  med.,  1927,  35,  321-323;  Chem.  Zentr., 
1928,  i,  88).— A  discussion.  A.  A.  Eldridge. 

Acceleration  of  growth  rates  by  dietary  modi¬ 
fications.  A.  G,  Hogan,  J.  E.  Hunter,  and  H.  L. 


Kempster  (J.  Biol.  Chem.,  1928,  77,  431—436).— 
A  diet  is  described  which  jnelds  rates  of  growth  in 
chicks  and  turkeys  above  those  hitherto  considered  to 
be  normal,  the  results  being  analogous  with  those 
obtained  by  Osborne  and  Mendel  (A.,  1926,  1180) 
with  rats.  C.  R.  Harington. 

Growth  of  rats  on  vegetarian  diets*  H.  Wu  and 
D.  V.  Wtj  (Chinese  J.  Physiol.,  1928,  2,  173—194).— 
Rats  do  not  grow  well  on  exclusively  vegetarian  diets, 
although  when  the  ££  small  cabbage  ”  (a  Chinese 
vegetable)  is  added  practically  normal  growth1®  is 
obtained.  The  vitamin -D  content  of  spinach  is  low. 

H.  D.  Kay. 

Relative  utilisation  of  different  calcium  com¬ 
pounds  in  the  production  of  eggs,  G.  B.  Buck¬ 
ner,  J.  H.  Martin,  and  A.  M.  Peter  (J.  Agrie.  Res., 
1928,  36,  263— 268).— A  comparison  has  been  made 
between  the  effects  of  calcium  in  the  form  of  carbonate, 
sulphate,  chloride,  phosphate,  and  lactate  on  the  rate 
of  egg  production  of  hens  fed  on  a  basal  diet  of  wheat, 
yellow  maize,  skim  milk,  and  fresh  vegetables. 
Calcium  carbonate  produced  a  greater  egg  yield  than 
cither  calcium  sulphate  or  lactate ;  calcium  chloride 
was  not  consumed  by  the  hens,  and  calcium  phosphate, 
although  consumed,  did  not  affect  the  rate  of  egg 
production.  E.  A.  Lunt, 

Sulphur  metabolism  and  partition  of  sulphur 
in  the  urine  of  fasting  dogs.  S.  Morgtjus  (J. 
Biol.  Chem.,  1928,  77,  627 — 645). — In  dogs  the  N : S 
ratio  in  the  urine  varies  from  16-1  to  29*7  and  is  not 
generally  altered  during  starvation,  so  that  it  appears 
to  be  a  peculiarity  of  the  individual  dog  rather  than  of 
the  metabolic  condition.  Mo  relationship  could  be 
observed  between  the  M  :  S  ratio  of  the  food  and  that 
of  the  urine,  nor  did  the  latter  indicate  the  nature  of 
the  body- tissues  being  broken  down  during  starvation . 
The  inorganic  sulphate  and  neutral  sulphur  show 
irregular  variations  during  fasting,  the  proportion  of 
the  former  being  characteristic  of  the  individual  dog, 
and  that  of  the  latter  being  apparently  unconnected 
with  diminished  oxidative  processes.  The  variations 
in  the  excretion  of  the  ethereal  sulphates  indicate  that 
the  latter  are  largely  endogenous  in  origin. 

C.  R.  Harington. 

Selective  absorption  of  iodine  compounds  by 
the  hyperplastic  thyroid  gland,  H.  B,  Van  Dyke 
(Arch.  Int.  Med.,  1928,  41,  615— 621),-^The  rate  of 
iodine  absorption  by  the  hyperplastic  thyroid  gland 
of  the  dog  diminishes  along  the  sequence  of  the 
following  substances  :  potassium  iodide,  potassium 
iodate,  iodine  in  sodium  chloride  solution,  and 
thyroxine.  The  rate  of  absorption  of  the  iodine  in  the 
last  substance  is  extremely  slow.  Bilateral  ligation  of 
the  suprarenal  glands  6  hrs.  before  iodine  adminis¬ 
tration  does  not  affect  its  absorption.  E.  A.  Lunt. 

Increase  in  the  weight,  volume,  and  total 
nitrogen  content  of  the  liver  with  a  diet  rich  in 
nitrogen.  C.  Gautier  and  H.  P.  Thiers  (Bulk  Soc. 
Ghirn.  bioL,  192S,  10,  537— 552).— The  right  lobes  of 
the  livers  of  starved  frogs  were  removed  and  compared 
with  the  remaining  portions  of  the  livers  of  the  same 
animals  after  feeding  for  some  weeks  on  a  variety  of 
cheese.  The  remaining  portions,  although  greatly 
increased  in  weight,  contained  actually  less  nitrogen 


and  water  than  the  removed  portions.  Control 
experiments  with  intact  animals  were  in  agreement 
with  these  results,  G.  A.  C.  Gough. 

Muscular  exercise  and  nitrogenous  meta¬ 
bolism  of  dogs,  W.  H.  Chambers  and  A.  T* 
Mxlhorat  (J.  BioL  Chem.,  1928,  77,  603-618).— 
Muscular  work  in  fasting  dogs  produced  an  increase 
of  50 — 100%  in  the  nitrogenous  metabolism ;  this 
increase  was  entirely  prevented  by  the  previous 
ingestion  of  carbohydrate,  except  after  very  prolonged 
fasting.  It  is  thought  that  the  extra  nitrogen 
excreted  under  these  conditions  originated  from  a 
limited  store  in  the  body,  and  did  not  arise  from  the 
breakdown  of  tissue  protein.  C.  R,  Harington. 

Biological  degradation  of  uric  acid  to  allantoin. 
H.  Rrunig,  F.  Einecke,  F.  Peters,  R.  Rabl,  and 
K.  Viehl  (Z.  physiol.  Chem.,  1928,  174,  94 — Ill). — 
The  4  :  5-glycol  of  uric  acid,  the  4  :  5- dimethyl  ether 
of  this  glycol,  and  spiro A  :  5-dihydantoin,  all 
possible  intermediate  substances  in  the  metabolism 
of  uric  acid,  are  not  oxidised  to  allantoin  bv  the  intact 
dog  or  by  the  surviving  liver  of  this  animal.  Allantoin 
is  found  in  the  urine  when  any  one  of  the  four  (1-,  3-, 
7-,  9-)  monom  ethyl  uric  acids  is  administered  to  a  dog. 
The  methyluric  acids  are  precipitable  as  silver  salts, 
and  give  a  colour  similar  to  that  produced  by  uric 
acid  with  Folin’s  reagent.  Methylallantoin  may  be 
separated  from  allantoin  by  precipitation  of  the  latter 
with  Wiechowski’s  reagent  at  6*2.  Carbamide 
interferes  with  the  precipitation  both  of  allantoin  and 
of  methylallantoin  with  this  reagent.  H.  D.  Kay. 

Ammonia  production  on  illumination  of  the 
retina,  H.  Rosoh  and  W.  T.  Kamp  (Z.  physiol. 
Chem,,  1928,  175,  158 — 177). — The  retina  of  the  frog 
kept  for  10  min.  in  the  dark  contains  varying  amounts 
of  ammonia  (0*9—34  rog.  in  12  experiments),  but 
good  agreement  is  obtained  when  those  of  the  two  eyes 
of  one  frog  are  compared;  the  differences  in  the 
latter  case  are  usually  less  than  10%  and  the  maximum 
difference  obtained  is  13%.  If  one  retina  is  exposed 
to  a  strong  light  for  10  min.  there  is  a  marked  increase 
in  the  ammonia  production,  the  increase  being  between 
74%  and  582%  of  the  values  for  the  unexposed 
retina.  Fresh  ox  retina  pulp  kept  in  2%  sodium 
hydrogen  carbonate  solution  at  40°  gives  rise  to  the 
production  of  ammonia,  thus  confirming  Warburg, 
Posen er,  and  Megelein  (Biochem.  Z.,  1924,  152,  309). 
This  enzymic  production  of  ammonia  appears  to  be 
rapid  and  is  complete  in  less  than  2  hrs.  Addition 
of  guanosinephosphorie  acid  to  the  retina  pulp  in 
sodium  hydrogen  carbonate  solution  does  not  increase 
the  ammonia  production  appreciably,  although  a 
slight  increase  is  noted  on  occasions ;  urea  also  leads 
to  no  marked  increase.  With  adenosinepliosphorie 
acid,  however,  there  is  a  marked  increase  in  ammonia 
formation,  representing  a  yield  of  up  to  90%  of  the 
amino -group.  The  precursor  of  ammonia  in  the 
retina  is  not  adenosinephosphoric  acid,  however,  since 
after  treatment  of  the  pulp  with  1%  hydrochloric 
acid,  treatment  which  destroys  the  ammonia -produc¬ 
ing  enzyme,  no  ammonia  formation  can  be  effected 
by  adding  an  extract  of  muscle  which  has  a  powerful 
action  on  adenosinephosphoric  acid. 

A.  WORMALL. 


BIOCHEMISTRY. 


Bile  acids*  III.  Effect  of  bile  acids  on  the 
protein  metabolism  of  the  rabbit.  Antiseptic 
effect  of  bile  acids  in  the  rabbit  intestine, 
R.  Kazibo  (J.  Biochem.  Japan,  1027,  7,  293 — 310). — 
Rabbits  led  on  deoxycholates,  and  particularly 
chelates,  exhibit  increased  urinary  elimination  of 
total  nitrogen  and  inorganic  sulphate:  larger  doses 
are  toxic.  Choleinic  acid  and  the  conjugated  bile- 
acids  are  less  effective.  Chemical  Abstracts. 

Behaviour  of  pyridine,  quinoline,  and  nicotinic 
acid  in  the  Eck-fistula  dog.  T.  Kamel  (J.  Bio- 
chem.  Japan,  1927, 7, 197 — 21G). — Pyridine,  quinoline, 
and  nicotinic  acid  when  administered  to  Eck-fistula 
dogs  appear  to  a  much  smaller  degree  than  in  normal 
dogs  as  methylated  derivatives  in  the  urine.  The 
liver  is  thus  regarded  as  the  important  seat  of  the 
methylation  reaction.  Chemical  Abstracts. 

Intracellular  oxidation-reduction,  I,  Re¬ 
duction  potentials  of  Ammba  dubia  by  micro- 
injection  of  indicators.  B.  Gohen,  R.  Chambers, 
and  P.  Reznikoff  (J.  Gen.  Physiol,  1928,  11,  585 — 
612). — A.  proteus  and  A.  dubia  have  been  injected  by 
the  micro-technique  with  25  different  oxidation- 
reduction  indicators,  both  in  the  reduced  and  in  the 
oxidised  forms,  under  definite  conditions  as  regards 
oxygen  tension.  The  observations  made  allow  con¬ 
clusions  to  be  reached  both  as  to  the  toxicity  of 
the  indicators  and  as  to  the  oxidation-reduction 
potentials  of  the  protoplasms  of  the  organisms.  In 
discussing  the  results  it  is  pointed  out  that  the 
reduction  intensity,  the  reducing  capacity,  and  the 
rate  factor  must  be  distinguished  from  one  another. 

W.  0.  Kermack. 

Micrurgical  studies  in  cell  physiology,  VI. 
Calcium  ions  in  living  protoplasm.  H.  Pollack 
(J.  Gen.  Physiol.,  1928, 11,  539—545).— The  injection 
by  micro -methods  into  living  cells  (Ammba  dubia  or 
A.  proteus)  of  the  sodium  salt  of  alizarinsulphonic 
acid,  the  calcium  salt  of  which  is  relatively  insoluble 
in  water,  produces  quiescence  of  the  cell  and  certain 
other  pathological  changes.  Subsequent  injection  of 
small  quantities  of  calcium  chloride  neutralises  these 
effects.  The  abnormal  behaviour  of  the  amoebae 
observed  after  the  reduction  of  calcium  ions,  following 
the  injection  of  sodium  alizarinsulphonate,  is  also 
seen  when  the  ions  are  reduced  by  injection  of  oxalate, 
tartrate,  citrate,  and  phosphate  or  when  the  sodium- 
or  potassium-ion  concentration  is  increased. 

W,  0,  Kermack. 

Does  methylene-blue  penetrate  living  cells  ? 
M.  Irwin  (Nature,  1928, 121,  939 ) . — Polemical . 

A.  A.  El  BRIDGE. 

Significance  of  changes  in  the  composition  of 
the  blood  and  urine  after  ingestion  of  dextrose. 
I.  Katayama  (J.  Lab.  Clin.  Med.,  1926,  11,  1024— 
1034) —Ingestion  of  dextrose  causes  a  slight  fall  in  the 
inorganic  phosphorus  of  the  blood,  and  increased 
elimination  in  the  urine ;  blood-chloride  varied 
inconstantly,  but  urine-chloride  was  diminished. 
Variable  changes  in  the  blood  non-protein  nitrogen 
and  the  urine-nitrogen,  and  increase  in  blood- lactic 
acid  were  observed.  Chemical  Abstracts. 

Disappearance  of  intravenously  injected  a-, 
(K  and  aB-glucose  from  the  blood.  E.  N,  Allott 


(Biochem.  J.,  1928,  22,  773— 776).— No  definite 
difference  was  found  between  the  behaviour  of  a-, 
and  «(3 -glucose  when  injected  intravenously  into 
rabbits.  S.  S.  Zilva. 

Assimilation  of  laevulose.  S.  J.  Steinberg 
(Pfluger’a  Archiv,  1927,  217^  688—695;  Chem. 
Zentr,,  1928,  i,  821). — Laevulose  is  not  consumed  by 
the  heart,  pancreas,  or  small  intestine.  It  is  consumed 
as  readily  as  dextrose  by  the  skeletal  muscle  and 
kidneys,  less  readily  by  the  salivary  gland,  and  more 
readily  by  the  liver  and  lungs.  A.  A.  Eldridge. 

Variations  of  blood-phosphorus  in  dextrose 
tolerance  tests.  H,  d  Chang  (Chinese  J.  Physiol., 
1928,  2,  195 — 202). — The  inorganic  phosphate  of  the 
blood  diminishes  in  the  normal  subject  after  ingestion 
of  150  g.  of  dextrose.  There  is  also  a  corresponding 
fall  in  the  inorganic  phosphate  of  the  urine.  In  mild 
diabetes  the  fall  is  still  to  be  observed,  but  is  less 
marked  and  longer  delayed.  In  severe  diabetes  the 
fall  in  inorganic  phosphate  is  inappreciable. 

H.  D.  Kay. 

Function  of  the  cells  of  the  reticuloendothelial 
apparatus.  Problem  of  permeability.  N.  Oku- 
key  (Biochem,  Z.,  1928,  195,  28— 39).— Various 
colloidal  substances,  e.g.  trypan-blue,  carmine, 
cholesterol,  Indian  ink,  colloidal  silver  and  iron, 
erythrocytes,  and  bacteria,  which  are  known  to  be 
absorbed  by  the  cells  of  the  retieulo- endothelial 
system,  also  possess  the  power  of  decreasing  the  surface 
tension  at  the  limiting  surface  of  water  and  benzene 
and  of  water  and  olive  oil.  The  results  are  discussed 
in  relation  to  absorption  and  phagocytosis. 

P.  W.  Clutterbuck. 

Role  of  aluminium  compounds  in  animal  and 
plant  physiology.  E.  V.  McCollum,  O.  R.  Bask, 
and  J.  E.  Becker  (J.  Biol.  Chem.,  1928,  77,  753 — 
768). — From  spectrographic  observations  it  appears 
that  aluminium  is  not  a  normal  constituent  of  plant 
or  animal  matter.  Amounts  of  aluminium  up  to 
0*6%  of  the  diet  exercise  no  toxic  effects  on.  rats,  and, 
indeed,  aluminium  given  by  the  mouth  seems  not-  to 
be  absorbed  from  the  alimentary  tract. 

CL  R.  Harington. 

Effect  of  metallic  salts  on  the  glycolysis  and 
respiration  of  tissues.  M.  Joavett  and  J.  Brooks 
(Biochem.  J.,  1928,  22,  720— 7 3 8) .—Measurements 
made  on  the  glycolysis  and  respiration  of  various 
tissues  agree  in  the  main  with  those  of  other  workers. 
No  aerobic  glycolysis  of  liver  was  found.  The 
toxicity  of  metallic  salts  to  glycolysis  is  in  the  order 
Hgl2>  HgCl2> CuT  >  Zn*#  >  Cd:*  >  Ca## .  ,  Lead  ion  at 
lowr  concentrations  accelerates  slightly  the  glycolysis 
of  malignant  tissue  and  at  much  higher  concentrations 
its  respiration,  With  normal  tissues  its  efiects 
are  smaller.  The  glycolysis  of  malignant  tissue  is 
more  sensitive  to  metallic  poisons  than  that  of  normal 
tissues.  Glycolysis  appears  to  be  more  sensitive  than 
respiration  to  heavy  metals  in  the  case  of  malignant 
tissue.  For  normal  tissues  the  converse  is  the  ease. 
A  mechanism  of  the  action  of  mercuric  halides  on 
glycolysis  and  respiration  is  suggested. 

S.  S.  Zilva, 

Chemical  and  biological  relationships  between 
thallium  and  lead.  A.  Buschke  and  L.  Berman 
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(Kiln.  Woek.,  1927,  6,  2428—2429;  Chem.  Zentr., 
1928,  i,  543). — Similarities  between  the  toxic  effects 
of  lead  and  thallium  salts  on  rats  and  mice  were 
observed.  A.  A.  Eldridge. 

Convulsant  action  of  acid  and  neutral  salts  of 
acid  fuchsin.  J.  E.  Thomas  (J.  Pharm,  Exp.  Ther.} 
1928,  33,  1 — 19). — Comparative  results  are  given  of 
the  time  which  elapses  in  the  frog  between  the  in¬ 
jection  of  acid  and  alkaline  solutions  of  fuchsin  either 
by  perfusion  of  the  blood-vessels  or  by  injection  into 
the  bloodless  aorta  and  the  consequent  occurrence  of 
convulsions.  Solutions  of  the  acid  salts  of  fuchsin 
cause  convulsions  in  less  time  and  with  greater 
regularity  than  solutions  of  the  neutral  salts. 

E.  A.  Lunt. 

Influence  of  ingestion  of  methylxanthines  on 
excretion  of  uric  acid,  V,  C.  Myers  and  E.  L, 
Wardell  (J.  Biol.  Chern.,  1928,  77, .  807— 722).— 
Ingestion  of  caffeine  in  human  subjects  is  followed  by 
an  immediate  increase  in  excretion  of  uric  acid,  which 
increase  is  not,  however,  maintained  during  prolonged 
administration  of  caffeine.  Theobromine  causes  no 
increased  excretion  of  uric  acid  but  theophylline  causes 
a  marked  increase.  Since  certain  methyl  derivatives 
of  uric  acid,  e.g.,  1 -methyl-  and  1  :  3 -dim ethyl-uric 
acids,  react  with  the  colorimetric  reagent  employed  in 
the  above  determinations,  whilst  others,  e.g.,  3:7- 
dimethyl  uric  acid,  do  not,  it  is  possible  that  the  above 
methylxanthines  appear,  partly  at  least,  in  the  urine 
as  the  corresponding  metkylurie  acids  and  not  as  uric 
acid  itself,  CL  R.  Harington. 

Influence  of  ultra-violet  light  on  the  oxidation 
quotient  of  urine.  J.  Spirt  (Bioehem.  Z.,  1928, 
195,  142—148), — -Muller's  oxidation  quotient  (cf.  A., 
1927,  996),  viz.,  nitrogen  content :  “  oxygen  require¬ 
ment,”  is  obtained  and  inverted  for  comparison  with 
the  0  :  N  ratio.  The  quotient  is  obtained  constant 
for  a  dog  by  feeding  on  a  diet  containing  excess 
nitrogen  and  only  varies  from  0-5  to  0*6  in  different- 
dogs,  daily  variations  being  very  small.  The  quotient 
varies  with  the  intensity  of  irradiation,  the  variations 
being  caused  by  alterations  of  oxygen  requirement 
and  not  of  nitrogen  content.  Irradiation  for  4  hr.  at 
a  distance  oi  80  cm.  causes  an  increased  quotient 
and  an  inhibition  of  oxidation,  and  irradiation  for  1  hr, 
at  a  distance  of  60  cm,  a  decreased  quotient  and  an 
increased  oxidation.  P.  W.  Clutterb uck. 

Action  of  gallic  acid  on  the  sugar  and  chole¬ 
sterol  content  of  the  blood,  C.  Lang  and  H.  Jttng- 
mann  (Klin.  Wocli.,  1927,  0,  2241—2242;  Chem. 
Zentr,,  1928,  j,  371). — Injection  of  gallic  acid,  as  of 
cholic,  glyeoeholie,  or  tauroeholic  acid,  causes  a  fall 
in  the  blood-sugar  of  fasting  animals. 

A,  A.  Eldridge, 

Effect  of  acetylcholine  chloride  and  pilocarpine 
on  the  threshold  of  sugar  elimination  -  G.  Ed  a 
(J.  Bioehem,  Japan,  1927,  7,  319— 331) —Diminution 
of  sugar  assimilation  and  rise  of  the  threshold  of 
sugar  excretion  are  caused  frequently  in  mild  diabetics 
by  subcutaneous  injection,  of  acetylcholine  chloride, 
and  invariably  in  rabbits  by  injection  of  pilocarpine. 

Chemical  Abstracts. 

Effect  of  atropine  and  scopolamine  on  the  sugar 
excretion  threshold,  G.  Eda  (J.  Bioehem.  Japan, 


1927,  7,  345 — 360).— In  rabbits  atropine  invariably 
causes  an  increase  in  the  sugar -excretion  threshold, 
but  the  assimilation  of  sugar  is  practically  unaffected. 
In  patients  with  Parkinson's  disease  scopolamine 
always  brought  about  a  rise  in  the  excretion  threshold 
values  and  an  improvement  in  the  power  of  assimil¬ 
ation.  In  diabetics  the  effect  of  scopolamine  varies, 
causing  a  rise  in  some  and  a  lowering  in  others  of  the 
excretory  threshold,  and  the  diminution  in  assimil¬ 
ation  corresponding  with  an  increase  in  threshold 
is  generally  not  observed.  Chemical  Abstracts. 

Effect  of  atropine  on  alimentary  hyper¬ 
glycemia,  S,  Terashima  (J,  Bioehem.  Japan, 

1927,  7,  489 — -503). — In  diabetics  a  mild  and  brief, 

but  not  a  more  marked,  hyperglycemia  is  inhibited 
by  atropine.  The  power  to  increase  sugar  assimilation 
attributed  to  atropine  was  not  observed  either  in 
man  or  in  the  rabbit.  Chemical  Abstracts. 

Value  of  iron  salts  in  counteracting  toxic 
effects  of  gossypol.  W.  D.  Gallxtp  (J.  Biol.  Chem., 

1928,  77,  437 — 449) . — Administration  of  ferric  citrate 
or  of  ferrous  ammonium  sulphate,  but  not  of  ferric 
oxide,  counteracted  the  toxic  effects  of  gossypol  in  rats 
on  a  diet  containing  a  largo  proportion  of  cotton  seed, 
provided  that  the  ratio  of  non  to  gossypol  was  not 
less  than  3:1.  Iron  forms  an  insoluble  compound 
with  gossypol  of  apparently  constant  composition. 

C.  R.  Harington. 

Mechanism  of  the  action  of  synth alin.  G. 
Hetenyi  (Klin.  Wocli.,  1927,  6,  2194;  Chem.  Zentr., 
1928,  i,  85 — -86) . — Continuous  administration  of 
synthalin  leads  to  a  progressive  reduction  of  sugar 
in  the  organism,  no  premortal  storage  of  sugar  in  the 
liver  being  observed.  A.  A.  Eldridge. 

Similarity  of  4 1  glukhorment 1  f  and  synthalin. 
F.  Rischofe,  N,  K.  Blatherwick,  and  M.  Sajiyun 
(J.  Biol.  Chem.,  1928,  77,  467 — 471 ) . — Glukhorment 
contains  a  considerable  amount  of  a  guanidine 
derivative  apparently  identical  with  synthalin  (cf. 
Dale  and  Dudley,  Brit.  Med.  J,,  1927,  (ii),  1027). 

C.  R.  Harington. 

Respiratory  exchange,  temperature,  and 
blood-sugar  of  ansesthetised  animals.  E.  T. 
Conybeare,  H.  B.  A.  R.  Densham,  M.  Maizels,  and 
M.  S.  Pembrey  {J,  Physiol.,  1927,  64,  Proc.  Physiol. 
Soc.,  xix — -xx). — Urethane  anaesthesia  causes  a  rise 
in  the  blood- sugar ;  in  ethylene  anaesthesia  the  values 
vary.  A.  A.  Eldridge, 

Effect  of  ansesthesia  on  recovery  process  in 
mammalian  skeletal  muscles.  C.  N.  H.  Long 
(J,  Biol.  Chem.,  1928,  77,  563— 579).— Stimulation  of 
muscles  in  animals  under  general  (amytal)  anaesthesia 
was  followed  by  normal  breakdown  of  glycogen  to 
lactic  acid,  but  the  recovery  phase,  as  indicated  by 
restoration  of  the  muscle  glycogen  to  its  normal 
level,  was  almost  entirely  inhibited ;  at  the  same  time 
the  lactic  acid  disappeared  from  the  muscles.  This 
phenomenon  may  be  of  practical  importance  in 
connexion  with  the  condition  of  those  muscles  which 
are  essential  to  life  during  anaesthesia. 

0.  R.  Harington. 

Hypnotics  of  barbituric  acid  series.  N.  B- 
Eddy  (J.  Phann.  Exp,  Then,  1928,  33,  43—68).— 
When  administered  orally  to  cats  in  10%  gum-acacia 
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solution  the  average  fatal  dose  per  kg.  body- weight  of 
diethylbarbiturie  acid  is  280  mg.,  of  ctkyhsoamyl- 
barbituric  acid  100  mg.,  of  calcium  etliyKsopropyl - 
barbiturate  140  mg.,  of  ethyl  rc-butylbarbiturie  acid 
84  mg.,  and  of  ci/cZohexenylethylbarbituric  acid  120 
mg.  As  a  hypnotic  cyeMiexenylcthylbarbituric  acid 
is  the  most  desirable  of  tills  group,  E.  A.  Lent. 

Relation  between  chemical  constitution  and 
ermieidal  activity  of  alcohols  and  phenols, 
.  M.  Schaeffer  and  F.  W,  Tilley  (J.  Bact.,  1927, 
14  259 — 273). — Isomeric  alcohols  having  the  longest 
straight  chains,  and  isomeric  phenols  having  the 
longest  straight  chains  in  the  para -position  to  the 
hydroxyl  group  are  most  efficient  germicides.  The 
coefficients  of  e?/eMiexanol  and  the  methylcf/cZo- 
hexanols  aro  about  half  as  great  as  those  of  phenol 
and  the  corresponding  ere  sols. 

Chemical  Abstracts. 

Chemical  constitution  of  the  respiratory 
enzyme.  0.  Warburg  (Naturwiss,,  1928, 16,  345 — 
350).' — A  close  similarity  exists  between  the  processes 
of  respiration  and  fermentation.  The  principal  facts 
concerning  hsemin  are  :  its  widespread  distribution  in 
nature,  the  reversible  reactions  of  its  iron  atom  with 
oxygen  and  carbon  monoxide,  the  precisely  definable 
distribution  of  hsemin  between  the  two  gases,  and  also 
the  fact  that  the  carbon  monoxide  compound  dis¬ 
sociates  on  irradiation.  The  respiratory  enzyme  of 
yeast  shows  the  same  properties,  but  haemoglobin 
is  not  essentially  a  catalyst  and  it  retains  carbon 
monoxide  more  strongly  than  the  enzyme.  Whilst 
haemoglobin,  hsemopyridine,  and  haemonicotine,  like 
the  respiratory  enzyme,  will  react,  in  the  reduced 
state,  with  oxygen  and  carbon  monoxide,  cyto¬ 
chrome  will  not  do  so,  at  least  under  1  atm.  pressure. 
Cytochrome  and  the  respiratory  enzyme  must  there¬ 
fore  be  different  substances.  In  the  living  cell  there 
may  be  present  hrernin  belonging  to  the  enzyme  and 
hsemin  independent  of  the  respiration  process.  In 
order  to  discriminate  between  such  conditions,  the 
respiration  has  been  hindered  by  the  formation  of  the 
carbon  monoxide  complex.  The  increased  respiration 
induced  by  light  has  been  utilised  as  follows  :  irradi¬ 
ation  by  monochromatic  light  of  different  wave-lengths 
but  equal  intensities  results  in  a  measurable  increase 
in  respiration ;  by  plotting  this  effect  against  wave¬ 
length  a  curve  is  obtained  which  indicates  the  absorp¬ 
tion  of  light  by  the  hsemin  belonging  to  the  enzyme. 
Curves  of  this  type  reproduce  the  absorption  spectra 
of  compounds  of  the  type  carbon  monoxide-hauno- 
nicotine.  Using  yeast  cells  it  is  found  that  the  spectrum 
of  the  respiratory  enzyme  is  almost  exactly  similar  in 
shape  to  the  absorption  curve  (measured  photo¬ 
metrically  and  bol ©metrically)  of  the  carbon  monoxide 
compound  of  reduced  hsemin.  The  maximum  of  the 
latter  curve  is,  however,  at  408  pa,  whereas  the 
respiratory  enzyme  shows  a  maximum  at  436  gu. 
This  discrepancy  is  interpreted  by  assuming  that  the 
respiratory  enzyme  exists  in  the  solid  state,  adsorbed 
on  the  surface  of  the  cells,  whilst  the  absorption 
spectrum  of  the  hsemin  compound  is  measured  in 
solution.  The  shift  in  the  entire  absorption  curve  is 
consistent  with  this  explanation  (cf.  A.,  1926,  1277 ; 
1927,  1221).  R.  A.  Morton. 


Action  of  neutral  salts  in  enzymic  processes. 
Effect  of  bromides  on  salivary  amylase.  K.  C. 
Sen  (J.  Indian  Chcm.  Soc.,  1928,  5,  245 — 249).— 
The  optimum  for  the  amjdoclastic  action  of 
salivary  amylase  is  about  6*7.  Addition  of  sodium 
chloride  accelerates  enzyme  action  but  sodium  and 
potassium  bromides  in  small  concentration  retard  it 
(cf.  Thomas,  A.,  1917,  i,  598).  K.  Burton. 

Digestion  of  crude  starch  by  saliva.  E.  Pozer- 
ski  (Compt.  rend.  Soc.  Biol.,  1927,  97,  1592—1594 ; 
Chem.  Zentr.,  1928,  i,  8 1 S )  —Pulverised  starch  is 
readily  attacked,  but  some,  although  not  all,  kinds  of 
potato  starch  are  practically  unattacked  in  the  crude 
state.  The  grinding  produces  reducing  substances. 

A.  A.  Eldridge. 

Polarised  light  and  starch  hydrolysis,  J.  W.  M. 
Bunker  and  E.  G.  E.  Anderson  (J.  Biol  Chem., 
1928,  77,  473— 488).— Xo  evidence  could  bo  obtained 
of  acceleration  of  the  enzymic  hydrolysis  of  starch  by 
illumination  with  polarised  light. 

G.  R.  Harington. 

Enzymes  and  light.  L.  Pincussen.  X.  Di¬ 
astase.  V,  S.Kumanomidobl  XI.  Pepsin,  I. 
K.  Uehara.  XII.  Lipase,  I.  S.  Hayashi  (Bio- 
chem.  Z.,  1928,  195,  79—86,  87—95,  96—102).— 
X,  The  effect  of  the  presence  of  a  series  of  chlorides 
on  the  inactivation  of  salivary-,  malt-,  and  taka- 
diastase  by  heat  and  by  irradiation  is  investigated. 
With  all  three  enzymes,  potassium  has  a  much  greater 
inactivating  effect  than  calcium.  With  salivary 
diastase,  magnesium  is  intermediate,  and  with  malt 
diastase  the  effect  is  in  the  following  order :  Mg> 
K,Na>Li,Rb>Ca.  With  malt-diastase  the  effect  of 
these  ions  on  heat  inactivation  is  in  the  following 
order  :  Mg>Ca>Li>Bb>K,Na.  Potassium,  whilst 
increasing  injury  by  the  action  of  light,  decreases 
injury  by  heat,  and  the  reverse  is  true  of  calcium  (cf. 
A.,  1927,482). 

XI.  The  greatest  injury  of  the  action  of  pepsin, 
when  reacting  with  fibrin  from  the  blood  of  different 
animals  in  various  buffer  solutions,  on  irradiation  with 
ultra-violet  light  is  obtained  at  pB  1T4,  and  this  must 
therefore  be  the  optimal  pB  for  the  action  of  this 
enzyme.  The  optimum  is  placed  in  the  literature 
at  from  1*4  to  2*0. 

XII.  The  lipase  action  of  the  serum  of  rabbits  is 

considerably  injured  by  irradiation.  Removal  of 
part  of  the  proteins  (which  have  a  protective  action) 
causes  the  injury  to  be  increased.  With  guinea-pig’s 
serum,  the  injury  by  light  is  greatest  in  faintly  acid 
solution.  P.  W.  Clxjtterbuck. 

Structure  and  enzyme  reactions.  IV.  The 
system  glycogen-amylase-lipoids.  R.  Trusz- 
kowski  (Bioehem.  J,,  1928,  22P  765 — 772;  cf. 
Przylecki  and  others ,  A.,  1927,  1113;  this  vol . ,  328). 
—Amylase  is  adsorbed  on  lipoids  to  about  67%  of  the 
quantity  present  in  solution.  Adsorbed  amylase  is 
quantitatively  eluted  by  narcotics,  partly  by  glycogen, 
and  scarcely  at  all  by  water.  Glycogen  is  not  adsorbed 
on  lipoids.  The  addition  of  lipoids  to  the  system 
glycogen-amylaso  causes  retardation  of  hydrolysis 
and  the  enzyme  is  in  consequence  inactivated.  Its 
activity  can,  however,  be  restored  by  elution. 

S.  S.  Zilva. 
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Structure  and  enzyme  reactions.  ¥  and  VI. 
The  systems  dextr  o  s  e-enzyme  and  ester- 
catalyst.  S.  J.  Przylecki,  W.  Giedroy<5,  and  E.  A. 
Sym  (Biochem.  J.,  1928,  22,  811 — 825). — During  the 
first  stage  (3 — 7  days)  of  the  reaction  in  the  system 
dextrose-m altose-m altase  the  presence  of  an  adsorbent 
such  as  charcoal  has  no  appreciable  effect  on  the 
velocity  of  the  reaction  of  synthesis.  On  the  other 
hand,  after  a  lapse  of  2—5  months  there  is  a  con- 
siderable  difference  between  the  amounts  of  di- 
saccharide  synthesis  in  the  presence  or  absence  of 
charcoal.  Thus  whilst  in  the  latter  case  T4%  of 
biose  is  found  after  2  months  and  T67  %  after  5  months, 
in  the  presence  of  charcoal  there  is  2-03  and  242% 
after  2  and  5  months,  respectively.  This  is  due  to  the 
fact  that  the  product  of  synthesis  (maltose),  by  being 
adsorbed  to  a  greater  extent  than  the  substrate,  is 
removed  from  the  reacting  medium. 

The  introduction  of  charcoal  into  the  system 
glycerol-butyric  acid-catalyst  increases  the  equili¬ 
brium  constant  in  favour  of  hydrolysis.  In 
the  case  of  the  system  ethyl  alcohol-acetic  acid- 
catalyst  the  reaction  of  hydrolysis  docs  not  proceed 
as  far  in  the  presence  as  in  the  absence  of  an  adsorbent, 
the  equilibrium  constant  remaining  unaffected  in  the 
dispersing  medium.  There  is  an  increase  in  the 
synthesis  of  ethyl  acetate,  as  a  result  of  the  addition 
of  charcoal.  The  mechanism  of  reversible  reactions 
in  the  presence  of  adsorbents  is  discussed. 

S.  S.  Zilva. 

Glycerophosphatase.  H.  Kobayasht  (J.  Bio* 
cherm  Japan,  1927,  8,  205—223). — Kaolin  adsorbs 
glycerophosphatase  completely  at  pR  4  J  ;  alumina 
shows  maximal  adsorption  at  pu  4*7,  and  none  at 
pK  7*0.  The  adsorbed  enzyme  can  be  completely 
leached  out  of  the  kaolin  at  pR  5-6 ;  the  optimal 
reaction  is  pn  5*45,  but  a  substance  X  which  passes 
through  collodion  membranes  and  is  precipitable 
with  lead  acetate  is  present.  The  pure  enzyme  has 
optimal  activity  at  pR  3- —4 ;  it  can  be  freed  from  the 
substance  X  by  adsorption  on  kaolin  and  subsequent 
leaching  or  by  shaking  the  enzyme  with  alumina  at 
pR  7-0,  '  Chemical  Abstracts. 

Phosphatases  of  mammalian  tissues.  H.  D. 
Kay  (Biochem.  J.,  1928, 22,  855 — 866). — The  distribu¬ 
tion  of  phosphatases  in  the  tissues  of  the  rabbit,  of  the 
eat,  and  of  man  has  been  quantitatively  determined. 
They  appear  to  function  at  an  optimum  pR  between 
8*8  and  9*3,  although  the  character  of  the  substrate 
influences  this  optimum.  The  distribution  is  similar 
to  that  of  ereptase  described  by  Vernon.  In  the 
presence  of  excess  of  the  alcohol  concerned,  inorganic 
phosphate  can  be  esterified  through  the  agency  of  the 
phosphatases.  Thus  glycerophosphoric  acid,  isolated 
as  the  barium  salt,  lias  been  synthesised  and  several 
other  alcohols  have  been  shown  to  combine  with 
inorganic  phosphate.  This  reversible  reaction  cata¬ 
lysed  by  the  enzymes  has  been  studied  in  the  esteri¬ 
fication  of  glycerol.  S.  S.  Zilva. 

Glyoxals*  Formation  of  methylglyoxal  from 
liexosephosphate  in  presence  of  living  tissues. 
jSL  Ajriyama  (J.  Biol.  Cliem.,  1928,  77,  359 — 394, 
395 — 404) , — Glyoxals  may  be  determined  colori- 
metriealiy,  in  presence  of  sodium  cyanide  and  sodium 


carbonate,  by  means  of  the  arsenophosphotungstic 
acid  reagent  of  Benedict  (A.,  1922,  ii,  405).  Glyoxals 
are  stable  in  neutral  aqueous  solution ;  at  reactions 
more  alkaline  than  pR  8*0  methylglyoxal  disappears 
from  the  solution,  being  converted  partly  into  an 
unknown  substance  and  partly  into  lactic  acid,  unless 
the  pR  be  greater  than  12*0,  when  conversion  into 
lactic  acid  is  quantitative.  Glyoxalase  is  most  active 
at  pn  7*0 ;  it  is  not  affected  by  the  presence  of  fluoride 
or  of  toluene  (cf.  Dakin  and  Dudley,  A.,  1913,  i,  665, 
1267) ;  figures  are  given  for  the  relative  concentrations 
of  the  enzyme  in  different  tissues.  Insulin  is  without 
effect  on  glyoxalase ;  the  antiglyoxalase  of  pancreas 
(Dakin  and  Dudley,  loc.  oil,)  apparently  acts  directly 
on  glyoxalase  (cf.  Foster,  A.,  1925,  i,  1495)  but  is 
only  partly  destroyed  by  heating  at  120°  for  30  min., 
and  may  therefore  not  be  enzymic  in  character.  In 
presence  of  cyanide,  especially  at  alkaline  reactions, 
methylglyoxal  disappears  rapidly  from  solution,  but 
not  with  production  of  lactic  acid  unless  the  pR  be 
greater  than  12*0  (cf.  Meyerhof,  A.,  1925,  i,  1507) ; 
at  less  strongly  alkaline  reactions  a  reducing  substance 
is  produced  which  makes  possible  the  above-mentioned 
colorimetric  determination. 

Muscle-tissue  which  has  been  freed  from  glyoxalase 
by  incubation  for  24  lirs.  at  37°  is  able  to  convert 
hexosediphosphate  into  methylglyoxal  to  the  extent 
of  about  10%  ;  this  suggests  the  presence  in  the  tissue 
of  an  enzyme  which  converts  the  hexosediphosphate 
into  methylglyoxal  as  a  stage  in  the  formation  of 
lactic  acid.  C.  R.  Harington. 

Lactacidogen,  Influence  of  salts  on  muscle 
hexosephosphatase,  Y.  Gda  (J.  Biochem.  Japan, 
1927,  8,  45 — 55). — Muscle  phosphatase  causes  prac¬ 
tically  complete  hydrolysis  of  lactacidogen.  The 
reaction  is  inhibited  by  sodium  fluoride  or  calcium 
chloride.  Chemical  Abstracts. 

Lactic  acid  formation  in  muscle  extracts.  I. 
Relationship  between  phosphoric  ester  accumul¬ 
ation  and  phosphoric  ester  breakdown  and  lactic 
acid  formation  from  glycogen.  II.  Effect  of 
sodium  hexosediphosphate  on  the  rate  of  ester 
accumulation  during  the  incubation  of  glycogen 
in  certain  types  of  extracts.  III.  Glycolysis  in 
sterile  cell-free  extracts  of  muscle.  D.  Stive n 
(Biochem.  J.,  1928,  22,  867—873,  874—881,  882— 
888). — I.  Phosphoric  ester  accumulation  is  not  an 
essential  accompaniment  of  lactic  acid  formation 
from  glycogen.  When  ester  accumulation  does  occur 
there  is  no  definite  constant  ratio  of  the  molar  amount 
of  lactic  acid  produced  to  the  molar  amount  of 
phosphorus  that  accumulates  as  ester.  In  the  second 
period,  when  the  ester  that  accumulates  in  the  first 
period  is  broken  down,  the  molar  ratio  of  lactic  acid 
produced  to  phosphorus  set  free  is  also  very  variable. 
An  extract  of  cat  muscle  wras  used  in  these  experiments. 
It  -was  prepared  by  extracting  in  the  cold  the  finely- 
ground  tissue  with  a  solution  of  sodium  hydrogen 
carbonate  and  sodium  chloride. 

II.  In  a  mixture  of  zymophosphate  and  glycogen 
in  certain  concentrations  there  is  less  lactic  acid 
produced  than  in  the  corresponding  glycogen  concen¬ 
tration  in  the  absence  of  the  ester.  This  is  associated, 
not  invariably  but  very  frequently,  with  an  increased 
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accumulation  of  phosphoric  ester  in  the  mixture  as 
compared  with  the  corresponding  glycogen  experiment. 
The  cc  extra  ester  accumulation  ”  due  to  the  presence 
of  zymophosphate  is  also  associated  with  a  more 
rapid  loss  of  glycogen  in  addition  to  the  above- 
mentioned  inhibition  of  the  lactic  acid  formation. 

III.  There  is  glycolysis  in  sterile  extracts  of  per¬ 
fused  muscle  after  filtration  through  Berkefeld  filters 
(cf.  Brunton  and  Rhodes,  Proc.  Roy.  Soc.,  1901,  68, 
417).  S.  S.  Zxlya. 

Rate  of  reaction  between  enzyme  and  sub¬ 
strate,  J.  Berks  oh  and  L.  B.  Flex  her  (J.  Gen. 
Physiol.,  1928,  11,  433  — 157 ) .  — Determinations  have 
been  made  of  the  rate  of  hydrolysis  of  gelatin  by 
commercial  pancreatin  using  the  method  of  Northrop 
(A.,  1923,  ii,  271)  in  which  the  progress  of  the  reaction 
is  followed  by  measuring  the  viscosity  of  the  protein 
solution  at  various  times.  The  results  are  found 
to  fit  the  equation  vt — vw — (vj — vw)/{l  —  (u0 — Vf)j 
{Vq—v^c^},  where  vt  is  the  time  of  flow  of  the 
reaction  mixture  through  the  viscosimeter,  vf0  that 
for  water,  vt  that  of  the  mixture  when  proteolysis  is 
complete,  vQ  the  time  of  flow  at  the  beginning  “of  the 
experiment,  t  the  time  of  observation,  and  r  a  constant. 
An  analogous  equation  fits  the  data  collected  from  the 
literature  referring  to  the  rate  of  action  of  various 
enzymes  on  their  substrates.  The  equation  may  be 
derived  theoretically  by  assuming  a  hi  molecular 
reaction  between  enzyme  and  substrate  following 
the  law  of  mass  action.  W.  0,  Kermack. 

Proteolytic  activity  of  pancreatic  juice  and  the 
role  of  enter  okinase.  V.  Lombroso  (Arch.  Int. 
Physiol.,  1927,  29,  213—226;  Chem.  Zentr.,  1928,  i, 
364).— A  defence  of  the  author's  views.  Pancreatic 
juice  causes  fission  of  gliadin,  fibrin,  and  zein,  which 
are  not  attacked  by  intestinal  juice.  Calcium 
chloride  has  a  small  inconstant  effect.  Egg-albumin 
undergoes  fission  only  in  presence  of  enter okinase, 
which  cannot  be  substituted  by  calcium  chloride. 

A.  A.  Rldridge. 

Effect  of  various  substances  of  the  quinine 
group  on  the  enzymic  functions  of  the  organism* 
VIII.  Digestion  of  edestin  by  pepsin  in  presence 
of  quinine  hydrochloride.  J,  A.  Smoko  dingey 
(Biochem.  Z.,  1928, 195,  1 — 7).— 0*2%  Quinine  hydro¬ 
chloride,  under  the  conditions  of  the  determination 
of  pepsin  by  the  edestin  method,  has  no  effect  on 
digestion,  but  0*6%  often  shows  inhibition  due  to 
the  slight  shift  of  to  the  alkaline  side  which  this 
amount  causes.  In  more  strongly  acid  medium 
(pH  1*7),  the  inhibition  is  not  obtained  (cf.  A.,  1927, 
591).  P.  W.  Olutterbuck, 

Fermentation  by  dried  yeast  preparations.  II. 
A.  Harden  and  M.  G.  Macfarlane  (Biochem.  J., 
1928,  22,  786— 789).— The  addition  of  various  organic 
and  inorganic  salts  to  zymin  in  a  large  volume  of 
sugar  solution  appreciably  reduces  the  period  of 
induction  normally  occurring  before  the  onset  of 
rapid  fermentation.  Sodium  arsenate  is  an  excep¬ 
tion  to  this  general  salt  effect  in  that  it  prolongs  the 
induction  period  without  # toxic  effect  on  the  ferment¬ 
ation.  S.  S.  Zelva. 

Potentially  unlimited  multiplication  of  yeast 
with  constant  environment,  and  the  limiting 
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of  growth  by  changing  environment.  0.  W. 
Richards  (J.  Gen.  Physiol,  1928,  11,  525—538). — 
The  decrease  in  the  rate  of  growth  of  yeast  on  culture 
medium  is  the  result  of  the  presence  of  toxic  products 
produced  by  the  yeast  during  its  growth  and  of  these, 
alcohol  appears  to  be  the  most  important. 

W.  0.  Kermack. 

Sch  izosacc  haro  inyces  honiinis,  no?,  sp.  T. 
Benedek  (Zentr.  Bakt.  Par.,  1927,  I,  104,  291— 
303;  Chem.  Zentr.,  1928,  i,  368).— A  ScMzosacchar - 
omyces  isolated  from  eczematous  human  skin  decom¬ 
posed  dextrose,  galactose,  l£evn lose,  sucrose,  maltose, 
lactose,  dextrin,  inulin,  starch,  mannitol,  and  glycerol, 
but  not  dulcitol.  A.  A.  Eld  ridge. 

Lactic  acid  fermentation.  V.  A.  I.  Virtanen 
and  H.  Karstrom  (Z.  physiol.  Chem.,  1928,  174, 
1—27).— Fermentation  of  dextrose  with  dried  pre¬ 
parations  of  B.  casei  z  proceeds  quite  well  in  the 
presence  of  toluene,  and  takes  place  independently 
of  the  presence  of  living  cells.  The  fermentative 
power  of  a  killed,  dried  preparation  of  B.  casei  e  is 
about  3*7%  of  that  of  an  equal  number  of  living 
cells.  The  dried  preparation  is  most  active  at 
5*6 — 6*2,  with  a  flat  optimum  just  below  6.  It  is 
inactive  on  the  acid  side  of  pa  4*7,  and  very  slow  on 
the  alkaline  side  of  pa  7*0.  With  living  bacteria  the 
optimum  lies  a  little  more  toward  the  alkaline  than 
with  the  dried  preparation,  and  the  rate  does  not 
fall  so  rapidly  in  either  more  acid  or  more  alkaline 
media.  For  dextrose  fermentation  there  is  an  optimal 
phosphate  concentration  at  0T4J#  with  the  living 
cells,  at  0*5 M  with  the  dried  preparation. 

Half  the  dextrose  that  disappears  during  ferment¬ 
ation  with  dried  B.  casei  e  does  not  reappear  as  lactic 
acid,  and  so  far  has  not  been  accounted  for.  Aeration 
of  a  suspension  of  bacteria  containing  lactic  acid 
leaves  the  amount  of  the  latter  unchanged.  Insulin 
(several  preparations)  cannot  replace  the  eo- enzyme 
of  B,  casei  z  fermentation.  H.  D.  Kay. 

Symbiotic  fermentation.  A.  Castellaki  (Aim. 
Inst.  Pasteur,  1928,  42,  46 1—474).—  Numerous 
examples  are  given  of  the  micro-organisms  which  do 
not  cause  fermentation  except  in  mixed  cultures  or 
in  mixtures  of  pure  cultures  of  two  organisms.  This 
symbiotic  phenomenon  may  be  employed  for  the 
identification  of  certain  sugars  and  bacteria. 

E.  A.  Lent. 

Fermentation  of  substituted  carbohydrates  by 
bacteria  of  the  11*  coli  and  B.  Metis  aerogenes 
groups.  BL  Hres  and  C.  Tropp  (Zentr.  Bakt.  Par., 
1926,  100,  273—284;  Chem.  Zentr.,  1928,  i,  367). 

Metabolic  regulation,  of  bacteria.  E.  Zimmer- 
mamt  (Zentr.  Bakt.  Par.,  1927,  I,  104,  451—456; 
Chem.  Zentr.,  1928,  i,  366— 367).— The  consumption 
of  sugar  by  Bacillus  coli  and  B .  suipestifer  in  a 
synthetic  medium  depends  only  on  the  demand. 
“  Resting  ”  bacteria  (coli)  in  aqueous  sugar  solution 
do  not  consume  any  sugar.  A.  A.  Eld  ridge. 

Properties  of  the  dehydrogenating  enzymes  of 
bacteria.  J.  H.  Quastel  and  W.  R.  Wooldridge 
(Biochem.  J.,  1928,  22,  689— 702).— The  enzyme  (or 
active  centre)  of  B.  coli  which  activates  lactic  acid 
as  a  hydrogen  donator  has  the  property  of  specifically 
adsorbing  compounds  having  a  particular  structure 
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which  seems  to  be  *CO*C(OH*)*  or  *CH(OH)*0(OH*)% 
where  H*  is  mobile,  the  compound  having  acidic 
properties.  The  specificity  of  adsorption  is  very 
marked.  The  enzyme  (or  active  centre)  which 
activates  succinic  acid  has  also  the  property  of 
adsorbing  compounds  having  a  particular  structure 
which  seems  to  be  #C*CH*COgH  or  •C'C.H2"C02H. 
The  formic  acid  enzyme  is  independent  of  the  lower 
fatty  acids  other  than  formic  acid  itself  and  of  all 
the  substances  so  far  investigated.  The  activity  of 
dextrose  as  a  hydrogen  donator  is  not  perceptibly 
inhibited  by  the  presence  of  oxalic  acid  or  of  hydroxy- 
malonie  acid.  The  reduction  of  methylene-blue  by 
dextrose  in  presence  of  bacteria  is  independent, 
therefore,  of  the  intermediate  production  of  lactic 
acid.  The  action  of  toluene  on  coli  is  to  eliminate 
the  activity  of  the  organism  to  many  substances 
which  can  still  be  shown  to  be  adsorbed  at  an  active 
centre.  Toluene  appears  also  to  affect  the  adsorption 
coefficient  of  the  active  centre  towards  substrates. 

S.  3.  Zilya, 

Rate  of  reduction  of  methylene-blue  by  Bacillus 
coli,  G.  3.  Eadie  (J.  Gen.  Physiol,,  1928, 11,  459— 
468).— The  rate  of  reduction  of  methylene- blue  in 
presence  of  “  resting  ”  B,  coli  with  succinic  acid  as 
hydrogen  donator  conforms  to  the  equation  v=a- j~ 
6  log  c  (£?=rate  of  reduction,  c = concentration  of 
succinic  acid,  a  and  b  are  constants)  as  found  by 
Quastel  and  Whetham  (A.,  1925,  i,  1015),  Wien 
dextrose  is  substituted  for  succinic  acid  the  same 
equation  holds  over  a  wide  range  of  concentration 
but  fails  if  the  concentration  of  dextrose  is  too  low. 
The  influence  of  2hi  and  of  temperature  on  the  rates 
of  reduction  has  been  investigated  as  well  as  the 
result  of  substituting  other  oxidation-reduction  indic¬ 
ators  in  the  place  of  methylene- blue.  The  mechanism 
of  reduction  is  probably  dependent  on  adsorption. 

W.  0,  Kermack. 

Synthesis  of  acyloins  by  the  enzymes  of  acetic 
acid  bacteria.  T.  Kitasato  (Biockem*  Z.,  1928, 
195,  118 — 127). — After  fermentation  by  acetic  acid 
bacteria  of  acetaldehyde,  ethyl  alcohol,  and  pyruvic 
acid,  in  spite  of  the  powerfully  oxidising  character 
of  these  organisms,  only  acetylmethylcarbinol  was 
obtained,  diacetyl  and  butylene  glycol  never  being 
detected.  *  P.  W.  Clhtterbuck. 

Action  of  jK-rays  of  aluminium  on  certain 
micro-organisms.  A.  Lacassaghe  (Compt.  rend., 
1928,  186,  1316— 1317).— Agar  inoculated  with  cul¬ 
tures  of  B.  pyocyaneus,  B.  prodigiosus,  Staphylococcus, 
and  Enterococcus  was  exposed  at  a  range  of  3  mm,  to 
Arrays  of  aluminium  for  1—600  sec.  before  inc lib¬ 
ation.  The  four  species  differed  in  their  sensitivity 
to  the  rays,  but  in  all  cases  exposure  for  a  few  seconds 
visibly  affected  the  subsequent  growth  of  the  bacteria, 
A  longer  exposure  caused  irregular  growth  in  isolated 
patches,  and  a  surprisingly  greater  length  of  exposure 
{e,g,y  40—300  sec.)  was  necessary  to  ensure  complete 
sterilisation  (cf.  following  abstract). 

B.  W.  Ahderso n. 

Interpretation  in  terms  of  energy  of  the  action 
of  Jf-rays  of  aluminium  on  micro-organisms. 
i\  Hoiaveck  (Compt.  rend,,  1928,  186,  1318—1319). 
—An  explanation  of  the  long  interval  between  partial 


and  complete  extinction  of  bacteria  exposed  to  /Grays 
of  aluminium  (cf,  preceding  abstract).  The  same 
mean  quantity  of  energy  is  capable  of  producing 
different  effects  on  different  individual  bacteria,  since 
the  number  of  quanta  each  receives  and  the  region 
in  the  micro-organism  where  consequent  ionisation 
takes  place  in  ay  vary  considerably.  It  is  calculated 
In  the  case  of  B,  pyocyanms  that  on  the  average  300 
ionised  molecules  per  individual  modify  growth,  6000 
prove  fatal  to  most,  but  45,000  are  necessary  to 
sterilise  them  all.  B,  W,  Akdersoh, 

Freeipitable  substances  derived  from  Bacillus 
typhosus  and  II,  para typ hos us  1$,  3.  Forth 

and  K.  Lakdsteiner  (J.  Exp.  Med.,  1928,  47,  171 — 
183). — Specific  substances  soluble  in  ether  were  not 
obtained  from  Bt  typhosus;  two  serologically  active 
protein  substances  and  one  non-protein  were  separ¬ 
ated.  One  of  the  proteins  is  soluble  in  75%  ethyl 
alcohol.  Specific  substances  similar  to  this  non- 
protein,  and  containing  much  carbohydrate,  were 
prepared  from  B.  paratyphosus  B}  B,  enteritidis,  and 
Proteus  HX  19  and  OX  19. 

Chemical,  Abstracts. 

Oxygen  consumption  of  luminous  bacteria. 
E.  X.  Harvey  (J.  Gen.  Physiol.,  1928,  11,  469 — 
475). — At  21. ‘5°  the  average  value  of  oxygen  con¬ 
sumption  by  Photobacterium  phosphorescent  is  4*26  X 
10_n  mg.  per  bacterium  or  2*5  Xli)4  mg.  per  kg.  (cf. 
ibid.,  1926,  8,  89).  W.  0.  Kerbiaok. 

Hydrogen-ion  concentration  of  the  gastro¬ 
intestinal  tract  and  its  relation  to  chemical 
bacteriology.  L.  Arnold  (Chem.  Bull.  [Chicago], 
1928,  15,  5—6,  30). — A  discussion  of  the  pK  in  the 
lumen  of  the  gastro -intestinal  tract  as  influenced  by 
the  addition  of  the  various  digestive  secretions,  by 
the  presence  of  the  bacterial  flora,  and  by  the  character 
of  the  food  ingested.  Chemical  Abstracts. 

Circulatory  hormone.  II.  H.  Kraut,  E.  3L 
Frey,  and  E.  Bauer  (Z.  physiol.  Chem.,  1928,  175, 
97 — 114). — The  constituent  of  the  urine  (cf.  Prey 
and  Kraut,  A.,  1926,  1168)  which  has  a  marked 
action  on  the  heart,  producing  an  increase  in  the 
amplitude  and  usually  an  increase  in  rhythm,  has 
been  investigated  further.  This  hormone  is  also 
present  in  blood  (dog,  human,  and  horse),  but  the 
preparations  obtained  contain  a  large  amount  of 
impurity.  The  addition  of  serum  to  a  preparation 
of  the  hormone  from  urine  or  blood  inactivates  the 
hormone,  and  this  11  Inactivator  of  serum,  which 
does  not  appear  to  be  of  high  mol.  wt.,  is  destroyed 
by  heat,  by  the  addition  of  alcohol,  or  by  mild 
acidification  of  the  serum.  This  “  inactivator  does 
not,  destroy  the  hormone,  but  an  inactive  compound 
is  formed  from  which  the  active  hormone  can  be 
regenerated.  It  is  considered  that  blood  contains 
the  hormone  as  this  inactive  compound,  and  by 
digestion  of  the  proteins  of  defibrinated  blood  by 
papain  at  pn  5  with  dialysis  against  running  water, 
a  solution  with  a  powerful  action  on  the  heart  and 
circulation  is  obtained.  The  preparation  from  blood 
is  not  as  pure  as  that  from  urine,  but  the  two  prepar¬ 
ations  appear  to  be  identical ;  both  are  destroyed  by 
heat,  and  are  inactivated  by  the  addition  of  serum, 
whilst  they  differ  in  several  respects  from  histamine, 
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The  Increase  in  the  activity  of  the  heart  and  the 
lowering  of  the  blood  pressure  are  due  to  the  same 
substance  in  all  these  preparations.  A.  Wormall. 

Production  of  alcohol  in  the  animal  body,  IV. 
Influence  ol  adrenaline  on  the  amount  of  blood- 
alcohoL  M.  Aoki  (J.  Bioehem.  Japan,  1927,  7, 
405 — 409). — An  injection  of  adrenaline  causes  an 
increase  in  the  alcohol  content  of  the  blood  of  animals. 

Chemical  Abstracts. 

Changes  in  the  glycogen  content  of  the  heart 
and  brain,  and  the  lactic  acid  and  lactacidogen 
content  of  the  muscle  in  adrenalectomised  rats* 
B.  A.  Houssay  and  P.  Mazzocco  (Compt.  rend.  Soc. 
Biol,  1927,  97,  1252—1253;  Chem.  Zentr.,  1928, 
i,  542). — The  glycogen  content  for  normal  and  adrenal- 
ectomised  rats  was  :  heart  0*066,  0-069%,  brain  0*128, 
0-156% ;  the  lactic  acid  in  the  muscle  was  0*185, 
0J69%.  A.  A.  Eldridge,. 

p  Causes  of  the  increase  of  insulin  content  of 
venous  pancreatic  blood  after  intravenous 
administration  of  adrenaline.  E.  Zunz  and  J. 
La  Barre  (Compt.  rend.  Soc.  Biol.,  1927,  97,  917— 
919 ;  Chem.  Zentr.,  1928,  i,  370). — Injection  of 
adrenaline  into  the  atropiniscd  blood  donor  in  trans¬ 
fusion  experiments  causes  liyperinsulinaemia,  whilst 
the  glycsemia  of  the  other  animal  falls  after  trans¬ 
fusion.  The  injection  of  adrenaline  appears  to  be 
the  direct  cause  of  the  secretion  of  insulin. 

A.  A.  Eldridge, 

Effect  of  insulin  on  protein  metabolism.  A.  T, 
Mtlhorat  and  W.  H.  Chambers  (J.  Biol.  Chem., 
1928,  77,  595 — 602).— After  a  short  period  of  fasting 
in  the  dog  injection  of  insulin  causes  an  increase  in 
the  urinary  output  of  nitrogen ;  no  such  increase  is 
observed  after  prolonged  fasting  unless  carbohydrate 
be  administered  at  intervals,  thus  producing  a 
nitrogen-sparing  effect.  0.  B.  Harington. 

Auto  digestion.  III.  Antitrypsin  and  insulin. 
EL  Necheles  (Chinese  J.  Physiol.,  1928,  2,  229— 
230). — Insulin  in  physiological  concentrations  does 
not  affect  the  anti  tryptic  titre  of  dog’s  blood. 

H.  D.  Kay. 

Effect  of  intraperitoneal  injections  of  insulin 
on  the  blood-sugar  of  well-fed  rabbits.  M. 
Sahyun  and  N.  R.  Blatherwick  (J.  Biol.  Chem., 
1928,  77,  459 — 466). — Whilst  the  first  intraperitoneal 
injection  of  insulin  into  well-fed  rabbits  may  fail  to 
produce  hypoglyeaemia,  subsequent  similar  injections 
produce  the  usual  insulin  effect,  and  insulin  is  more 
effective  when  given  intraperitoneally  than  Intra¬ 
venously  (cf.  Hoskins  and  Snyder,  A.,  1927,  1222). 

0.  R.  Habington. 

Insulin  hypoglyeaemia,  shock,  and  leucocytosis 
in  man.  0.  Kerin  and  H.  Holzer  (Z.  Klin.  Med., 
1927,  106,  360—385 ;  Chem.  Zentr.,  1928,  i,  370). 

Antiketogenic  influence  of  insulin  in  diabetes 
meUitus.  J.  A.  Killian  (J.  Lab.  Clin.  Med,,  1926, 
11,  1132 — 1139). — The  ketone  substances  of  the  blood 
and  urine  are  immediately  decreased,  and  the  alkali 
reserve  of  the  blood-plasma  rises.  The  rise  in  carbon 
dioxide  capacity  is  associated  with  a  proportional 
rise  in  the  of  the  blood-plasma.  The  antiketogenic 


influence  of  insulin  is  apparently  due  to  its  stimulation 
of  the  oxidation  of  the  carbohydrates. 

Chemical  Abstracts. 

Physiological  variations  of  the  internal 
secretion  of  the  pancreas*  I.  Demonstration 
of  a  physiological  insulin  samia.  II.  The 
pneumogastric,  a  nerve  causing  insulin 
secretion.  III.  Role  of  the  nervous  system  in 
the  regulation  of  physiological  insulinaemia.  IV. 
Hyperinsulin^mia  following  hyperglycsemia 
provoked  by  the  injection  of  dextrose.  V. 
Hyperinsulinsemia  following  the  injection  of 
adr en aline .  J .  La  Barre  ( Arch .  Int .  Physiol . ,  1 927 , 
29,  227—238). — Normal  insulin  semi  a  can  be  demon¬ 
strated  in  the  blood  from  the  superior  pancreatic 
vein.  Hyperglycsemia  produced  by  the  intravenous 
injection  of  dextrose  increases  the  insulin  secretion 
into  the  pancreatic  vein ;  the  hyperinsulin  semi  a  is 
prevented  by  atropinisation  and* vagotomy.  Increase 
of  the  insulin  content  of  the  pancreatic  vein  caused 
by  intravenous  injection  of  adrenaline  is  not  so 
prevented.  Chemical  Abstracts. 

Glycaemin  and  insulin.  0,  Loewi  (Klin.  Woch., 
1927,  6,  2169 — 2176 ;  Chem.  Zentr.,  1928,  i,  83). — 
The  mechanism  of  the  fixation  of  dextrose  by  insulin 
and  its  conversion  into  lactic  acid  is  discussed. 
Diabetic  plasma  contains  an  inhibitant,  “  glycsemin.” 
This  antagonistic  substance  is  dialysablc,  is  not 
decomposed  when  the  dialysate  is  dried,  and  is 
soluble  in  absolute  alcohol.  Diabetic  hyperglycsemia 
is  ascribed  to  an  increased  secretion  of  glyccemin, 
and  a  deficient  secretion  of  insulin. 

A.  A.  Eldridge. 

Biological  standardisation  of  Insulin,  R. 
Wernicke,  F.  Modern,  and  Cl  M.  Scotti  (Anal. 
Asoc.  Quint.  Argentina,  1927, 15,  324 — 336). — Details 
arc  given  of  a  method,  based  on  that  given  in  Public¬ 
ations  of  the  League  of  Nations,  III,  Health,  1926, 
III,  7,  of  standardising  insulin  by  a  preliminary 
determination  with  white  mice,  followed  by  exact 
determination  with  rabbits.  The  insulin  solution  is 
diluted  until  a  subcutaneous  injection  of  0-5  c.c.  per 
20  g,  causes  the  same  proportion  of  mice  to  show 
symptoms  of  hypoglyeasmia  under  standard  con¬ 
ditions  as  controls  injected  with  an  equal  quantity 
of  standard  solution  containing  0*025  clinical  unit 
per  c.c.  The  final  standardisation  is  carried  out  by 
injecting  different  groups  of  rabbits  with  standard 
insulin  (0*5  clinical  unit  in  1  c.c.  per  kg.)  and  the 
sample  in  similar  amount.  From  analysis  of  samples 
of  blood  from  each  group  the  Initial  and  mean  final 
blood- sugar  levels  are  determined.  The  percentage 
decrease  is  proportional  to  the  activity  of  the  prepar- 
at  ion.  Data  are  given  of  the  variation  of  sensitivity 
of  rabbits  and  mice  to  insulin  injections. 

R.  K.  Callow* 

Effect  of  pituitary  extracts  on  blood-sugar. 
G.  Fritz  (Magyar  Orvosi  Arch.,  1928,  29,  8 — 15). — 
Intramuscular  injection  of  pituitary  extracts  causes 
a  rise  in  the  blood- sugar  of  normal,  but  not  of  adrenal¬ 
ectomised,  rabbits,  guinea-pigs,  and  rats, 

’  Chemical  Abstracts. 

Pituitary  and  urinary  excretion  of  phosphate, 
sulphate,  and  chloride.  P.  C,  Tung,  H.  0. 
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Chahg,  and  S.  M.  Ling  (Chinese  J.  Physiol.,  1928, 
2,  231— 248) —Alter  extirpation  of  the  pituitary  in 
dogs  there  is  a  fall  in  chloride  output.  The  phosphate 
■excretion  usually  shows  a  slight  rise,  followed  by  a 
fall  up  to  the  4th  or  5th  hr.  Later  a  secondary  rise, 
the  recovery  phase,  occurs.  In  animals  surviving 
the  operation  from  1  to  18  weeks,  phosphate  excretion 
continued  uninterruptedly.  The  authors  therefore 
disagree  with  the  suggestion  of  Brull  and  Eichholtz 
(A.,  1928,  88)  that  removal  of  pituitary  control 
abolishes  inorganic  phosphate  excretion. 

BL  I).  Kay. 

Adsorbability  of  the  active  substances  of  the 
posterior  lobe  of  the  pituitary  on  animal  char¬ 
coal,  G.  Sato  (Arch.  exp.  Path.  Pharm,,  1928, 
130,  323 — 325). — The  adsorption  on  animal  charcoal 
of  the  pituitary  active  principles  acting  on  the  uterus 
and  on  the  melanophores  of  the  frog  and  of  the 
corresponding  principles  present  in  the  cerebrospinal 
fluid  has  been  investigated.  The  conclusion  of 
Houssay  and  TJngar  (Bol.  Soc.  bid.  Argentina,  1924) 
that  the  melanophore- expanding  substance  in  the 
cerebrospinal  fluid  is  different  from  that  of  the 
posterior  lobe  because  of  its  apparent  non- adsorb  - 
ability  on  animal  charcoal  is  not  considered  well 
founded,  W.  0,  Kermack. 

Fat  metabolism  and  oestrus  hormone  of  the 
corpus  luteura.  C.  Kaufmann  and  W,  Dunkel 
(Klin.  Wocli.,  1927,  6,  2228—2229 ;  Chem.  Zentr., 
1928,  i,  809). 

Secretin.  I— II.  Hyp  ogly  caemic  action  of 
secretin  in  animals,  man,  and  in  diabetes. 
L.  TakaCS  (Z.  ges.  exp.  ZNIed.,  1927,  57,  527—531, 
532 — 536 ;  Chem.  Zentr.,  1928,  i,  S3— 84).— With 
rabbits  and  dogs,  secretin  from  the  mucous  membrane 
of  the  small  intestine  causes  a  50 — 60%  reduction  of 
blood-sugar,  the  maximum  effect  occurring  in  4—5 
hrs.  Similar  results  were  obtained  in  normal  and 
diabetic  man.  A.  A.  Eldridge. 

Effect  of  thyroid  gland  preparation,  ovario¬ 
tomy,  and  removal  of  testes  on  the  sugar- 
excretion  threshold.  S.  Kawashima  (J.  Bio- 
chem.  Japan,  1927,  7,  361—369,  371—377,  379— 
387).— Administration  of  u  thyroidin  ”  or  removal  of 
testes  (rabbits)  causes  a  rise  in  the  sugar-excretion 
threshold;  ovariotomy  (non-pregnant  dogs)  had  no 
effect  on  the  assimilation  or  excretion  threshold, 

Chemical  Abstracts. 

Colour  tests  for  sterols  and  vitamin-vi.  I. 
Sterol  tests.  F.  Wokes  (Bioehem,  J.,  1928,  22, 
.830 — 835). — Pure  cholesterol  freed  from  ergosterol 
gives  with  concentrated  sulphuric  acid,  arsenic  or 
antimony  trichloride  red  colours  persisting  for  many 
hours.  Similar  results  are  obtained  with  eholesteryl 
acetate  and  chloride,  a-cholesterylene,  and  ^-cholesfc- 
ene,  but  with  the  last  two  more  time  may  be  required 
for  the  colour  to  develop.  Cholesterol,  eholesteryl 
acetate  or  chloride,  cholestene,  and  ^-eholestene  in 
chloroform  solution  left  in  contact  with  concentrated 
sulphuric  acid  for  some  hours  and  then  diluted  with 
more  chloroform  give  a  purple  or  violet  colour. 
Similar  colours  can  be  obtained  by  removal  of  the 
chloroform  solution  from  the  acid  after  less  than  a 
minute’s  contact  and  addition,  to  the  former  of  a 


drop  of  formalin.  Irradiation  of  sterol  derivatives 
generally  has  the  effect  of  rendering  the  colours  more 
transient.  In  the  ease  of  cholesterol,  however,  irradi¬ 
ation  under  certain  conditions  may  develop  the 
property  of  producing  with  the  vitamin  53  reagents 
blue  colours  changing  to  red  on  keeping  for  some 
hours.  Activation  with  other  reagents  such  as  acetic 
anhydride,  benzoyl  peroxide,  or  formaldehyde  may 
lead  to  blue  or  purple  colours  being  obtained  on 
addition  of  the  “  vitamin  ' 3  reagents.  Cholestenone 
gives  transient  red  colours  with  these  reagents  and 
negative  results  with  all  other  tests.  The  other 
oxidation  products  of  cholesterol  which  have  been 
tested  give  negative  results  in  all  cases.  Antimony 
pentachloride  gives  the  colour  sequence  red— > 
blue— H >  red  with  all  cholesterol  derivatives  examined 
except  the  oxidation  products.  Of  these  dieholesteryl 
ether  gives  both  red  and  blue,  cholestenone  and 
hydroxyeholesterylene  give  red  only,  and  (3-hydroxy- 
cholestenol  acetate  gives  negative  results.  Introduc¬ 
tion  of  sulphur  into  the  side-chain  as  in  eholesteryl 
methylxanthate  retards  the  development  of  the 
colours  but  does  not  necessarily  prevent  it  after  the 
liberation  of  sulphur  compounds  has  taken  place. 
The  <f  vitamin  3 3  reagents  give  with  ordinary  con¬ 
centrations  of  ergosterol  the  usual  red  colour,  but  if 
a  higher  initial  concentration  be  employed  the  red 
colour  given  by  arsenic  or  antimony  trichloride 
changes  to  purple  or  blue  on  diluting  with  more 
reagent  after  a  few  moments.  Sitosterol  gives  similar 
results  to  cholesterol  but  more  slowly. 

S 
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Dual  nature  of  water-soluble  vitamin-2?.  II. 
The  effect  on  young  rats  of  vita min-ii*  deficiency. 
Biological  assay  of  vitamin-Bo.  BL  Chick  and 
JL  BL  Roscoe  (Bioehem.  J.,  1928,  22,  790—799).™ 
The  caseinogen  in  the  basal  diet  is  purified  by  extras- 
tion  with  acid  water  and  acid  alcohol,  thus  removing 
vitamin- jB2-  Rats  about  4  weeks  old  are  kept  on 
the  diet  free  from  vitamins-if,  and  -B2  for  about 
2  weeks,  after  which  time  B1  is  administered  in  the 
form  of  Peter's  antinenritic  concentrate*  After  8—4 
weeks  from  the  beginning  of  the  experimental  period 
the  substance  to  be  tested  is  administered.  The 
minimum  dose  which  gives  an  average  weekly  increase 
of  10 — 12  g.  is  suggested  as  a  standard.  A  description 
is  given  of  the  effects  observed  in  growing  rats  when 
they  are  fed  on  diets  deficient  only  in  vitamin-B2, 
Further  evidence  in  support  of  the  composite  nature 
of  vitamin-I?  is  also  produced.  S.  S.  Zilva. 

Effect  of  inanition  and  vitamin-B  deficiency  on 
the  adrenal  glands  of  the  pigeon,  G.  F.  Marrian 
(Bioehem.  J,,  1928,  22,  836—844;  ef.  Marrian  and 
others,  this  voL,  91).— The  adrenal  hypertrophy 
occurring  in  the  vitam in  -B- defieien t  pigeons  seems  to 
be  mainly  due  to  vifcamin-B  deficiency,  but  vitamin- B2 
deficiency  is  also  a  contributory  factor.  The  adrenal 
glands  of  both  starving  and  vitam in-iL deficient 
pigeons  are  cedematous.  This  oedema  accounts  for 
19%  of  the  total  hypertrophy  shown  by  the  vitamin- 
B- deficient  birds  and  44%  in  the  case  of  the  starving 
pigeons.  A  pigeon  forcibly  fed  on  a  complete  diet 
has  developed  acute  symptoms  resembling  those  due 
to  vitamin-2?  deficiency,  but  the  condition  was  not 


curable  by  the  administration  of  vitamin- J?.  The 
relation  of  adrenal  hypertrophy  to  starvation  and  to 
vitamin-B  deficiency  is  discussed,  S.  S.  Zilva. 

Bios.  V.  B.  Suzuki  and  Y.  Hamamura  (Proc. 
Imp,  Acad.  Tokyo,  1928,  4, 158 — 160).— Treatment  of 
crude  bios  with  sodium  hydroxide  solution  gives  in 
addition  to  y-aeid  (this  vol.,  177),  2  :  6 -di  hydroxy - 
quinoline-4- carboxylic,  nicotinic,  p-hydroxybenzoic, 
and  4  Ji  y  dr  ox  y- 3 -m  ethoxy  cinnamic  acids. 

H.  Burton. 

Antiscorbutic  fraction  of  lemon  juice,  VII. 
S.  S,  Zilva  (Biochem,  J.,  1928,  22,  779—785 ;  cf. 
A.,  1927,  702). — When  phenolindophenol  is  added  to 
decitrated  lemon  juice  until  the  indicator  is  no  longer 
reduced  and  the  solution  is  adjusted  immediately  to 
j)lt7,  the  antiscorbutic  activity  disappears  within  24  lirs. 
Purified  antiscorbutic  fractions  from  lemon  juice  lose 
their  activity  much  more  rapidly  than  does  decitrated 
lemon  juice  of  similar  activity.  Decitrated  lemon 
juice  dialysed  in  collodion  thimbles  of  a  permeability 
which  leaves  the  solution  inactive  after  3  days  loses 
the  capacity  for  reducing  phenolindophenol.  This 
reducing  capacity  is  retained  to  a  great  extent  by  the 
juice  when  dialysed  in  thimbles  of  a  permeability 
which  yields  an  active  juice  at  the  end  of  the  dialysis. 
Acidity  retards  deterioration  on  storage  of  the 
antiscorbutic  activity  in  anaerobically  autoclaved 
decitrated  lemon  juice.  On  storage  at  3,  however, 
the  deteriorating  effect  of  autoclaving  is  scarcely 
perceptible.  Lemon  juice  autoclaved  anaerobically, 
even  in  a  very  acid  medium,  deteriorates  much  more 
rapidly  at  pR  7  on  storage  than  similar  solutions  which 
have  not  been  autoclaved.  Comparatively  little  loss 
occurs  in  decitrated  lemon  juice  which  has  been  auto¬ 
claved  at  40  lb.  pressure  for  1  hr.  under  strictly 
anaerobic  conditions.  S.  S.  Zilva. 

Specificity  of  ergosterol  as  parent  substance 
of  vitamin-D.  0.  Rosenheim  and  T.  A.  Webster 
(Biochem .  J.,  1928,  22,  762—' 766).— Sphingosine, 
oxycholesterylene,  isoergosterol,  and  digitaligeuin 
cannot  be  activated  by  irradiation.  The  last-named 
showrs  only  one  band  with  a  maximum  at  340  gp 
extending  from  270  to  390  gu.  In  addition,  there  is 
general  absorption  and  possibly  secondary  bands  in 
the  region  below  250  pp.  The  broad  absorption  band 
of  digitaligeuin  remains  practically  unchanged  after 
2  lirs. 5  irradiation.  The  above  lends  further  support 
to  the  specificity  of  ergosterol  as  the  parent  substance 
of  vitamin-D.  The  discrepancy  between  results 
obtained  by  Windaus  and  Holtz  (Nadir.  Ges .  Wiss. 
Gottingen,  1927,  217)  and  the  authors  concerning  the 
antirachitic  activity  of  irradiated  digitaligeuin  is 
discussed.  *  S.  S.  Zilva. 

Vitamin-D  in  adults.  Its  effect  on  the  calcium 
and  inorganic  phosphate  of  the  blood.  R.  E, 
Ha  yard  and  J.  C.  Hoyle  (Biochem.  J.,  1928,  22, 
713—716), — Neither  addition  of  8  mg.  per  day  of 
irradiated  ergosterol  to  the  diet  of  a  healthy  adult 
human  subject  for  21  days  nor  irradiation  for  16  days 
during  the  winter  caused  any  significant  change  in  the 
blood  inorganic  phosphate  or  serum-calcium. 

S.  S.  Zilva. 

Correlation  between  electromotive  series  and 
oxidation  potentials  and  plant  and  animal 


nutrition.  H.  P,  Cooper  and  J.  K.  Wilson  (Science, 
1927,  66,  629 — 631).  Chemical  Abstracts. 

Vitamin-like  substances  in  plant  nutrition, 
J.  E,  Breazeale  (Ariz.  Agric.  Exp.  Sta,  Tech.  Bulb, 
1927, 16,  401 — 417). — Certain  plants,  when  decompos¬ 
ing,  develop  compounds  which  stimulate  the  growth 
of  other  plants.  Many  plants  require  for  normal 
growth  the  presence  of  small  quantities  of  organic 
compounds  not  usually  regarded  as  plant  foods.  The 
stimulating  property  of  manure  is  largely  associated 
with  the  soluble  organic  matter. 

Chemical  Abstracts. 

Significance  of  anthocyanins  in  plants.  T. 
Lippmaa  (Ber.  deut.  bot.  Ges.,  1928,  46,  267 — 277).— 
The  occurrence  of  anthocyanins  in  the  leaves  of  a 
large  number  of  plants  has  been  investigated  with 
reference  to  age  of  leaf,  natural  habitat,  and  climatic 
factors.  From  the  results  obtained  the  author  is 
unable  to  support  Noack’s  theory  that  the  function 
of  anthocyanins  in  the  leaves  of  plants  is  concerned 
with  the  assimilation  of  carbon  dioxide. 

E.  A.  Lent. 

Narcosis  of  carbon  dioxide  assimilation  and 
the  bubbling  method.  T.  Schmucker  (Biochem. 
Z..  1928,  195,  149 — 160).— The  bubbling  method  in 
assimilation  experiments  is  critically  examined  with 
shoots  of  C  a  bomba  caroliniana,  modified,  and  used  to 
investigate  the  sensitivity  of  the  assimilation  of 
carbon  dioxide  to  various  narcotics.  Faint  stimul¬ 
ation  is  obtained  with  ether  at  0*1%  and  ethyl  alcohol 
at  0*3 — 1%.  Reversible  inhibition  is  obtained  with 
chloroform  between  0*025  and  0*1  vol.-%,  with  ether 
between  0*2  and  2*5%,  and  with  ethyl  alcohol  between 
1  and  3%.  The  lethal  dose  with  chloroform  is  only 
slightly  higher  than  0vl  voh-%.  Stimulation  with 
acetaldehyde  was  not  obtained. 

P.  W.  Clutterbuck. 

Effect  of  increased  atmospheric  carbon 
dioxide  on  tbe  growth  of  plants.  I.  B.  D. 
Bolas  and  F.  Y.  Henderson  (Ann.  Bot.,  1928,  42, 
509 — 523). — An  open  type  apparatus  for  observing 
the  effect  on  the  growth  of  plants  of  air  enriched  with 
carbon  dioxide  is  described.  In  the  case  of  the 
cucumber,  atmospheres  containing  0*258 — 0*424%  of 
carbon  dioxide  result  in  a  large  increase  in  the  dry 
weight  of  the  plant.  E.  A.  Lent. 

Vegetable  assimilation  and  respiration.  XIX. 
Effect  of  variations  of  carbon  dioxide  supply  on 
the  rate  of  assimilation  of  submerged  water 
plants.  W.  O.  James  (Proc.  Roy.  Soc.,  1928,  B, 
103,  1 — 42). — Carbon  dioxide  and  sodium  hydrogen 
carbonate  solutions  have  been  used  as  source  of 
carbon  dioxide  in  the  determination  of  the  rate  of 
assimilation  of  submerged  aquatic  plants  as  a  function 
of  carbon  dioxide  concentration  and  light  intensity. 
For  carbon  dioxide,  the  rate  of  assimilation  increases 
with  the  rate  of  flow  of  solution  ;  for  sodium  hydrogen 
carbonate  it  is  constant.  For  the  same  rates  of  flow 
when  no  other  factor  is  limiting,  sodium  hydrogen 
carbonate  gives  a  higher  rate  of  assimilation  than  a 
solution  of  carbon  dioxide  of  equal  partial  pressure. 

E.  A.  Lent, 

Physiology  of  apples.  IX.  Chemical  com¬ 
position  of  mature  and  developing  apples  and  its 
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relationship  to  environment  and  to  the  rate  of 
chemical  change  in  store,  H.  K.  Archbold 
(Ann.  Bob.,  1928,  42,  541— 566).— Determinations 
have  been  made  of  the  nitrogen,  acid,  sugar,  and  starch 
contents  of  Bramlev’s  Seedlings  as  a  function  of  time 
from  the  setting  of  the  fruit  till  maturity.  Subsequent 
losses  in  the  cold  store  are  shown  to  vary  with  the 
initial  composition  of  the  mature  apple  and  may  in 
some  cases  determine  the  length  of  storage  life. 

E.  "A,  Luot. 


Temperature  in  relation  to  chemical  com¬ 
position  in  the  apple.  J.  S.  Caldwell  (J.  Agrie. 
Res.,  1928,  36,  367— 389).— The  theory  that  every 
variety  of  apple  lias  an  optimum  mean  summer 
temperature  at  which  it  attains  its  best  development 
is  confuted.  It  is  concluded  that  seasonal  amount  of 
sunlight  is  more  potent  in  the  determination  of  the 
quality  of  any  given  crop  than  the  mean  summer  tem¬ 
perature  at  which  it  is  grown  whatever  is  the  relation 
that  this  temperature  bears  to  the  optimum  mean 
summer  temperature  of  the  variety.  E.  A.  Lvkt. 


Effect  of  climatic  conditions  on  the  chemical 
composition  of  apple  juice.  J.  S.  Caldwell  (J. 
Agrie.  lies.,  1928,  36,  289— 365).— The  annual  vari¬ 
ations  in  total  asfcringency,  sugar,  and  free  acid 
contents  in  the  expressed  juice  of  apples  of  216 
varieties  have  been  determined  over  a  period  of  6 
years  in  order  to  relate  such  variations  with  the  annual 
variation  in  rainfall,  sunshine,  and  temperature. 
Amount  of  sunshine  is  the  most  potent  factor  and 
amount  of  rainfall  the  least  potent  factor  in  the 
determination  of  the  acid-a stringency-sugar  ratio 
of  the  juice  of  any  given  crop.  A  high  annual 
average  for  sunshine  and  temperature  produces 
increased  sugar  and  acid  contents  and  decreased 
astringeney.  E.  A.  Lunt, 

Reduction  of  picric  acid  by  plants.  E.  Barral 
(Compt.  rend.  Soc.  Biol.,  1927,  97,  753 — 755 ;  Chem. 
Zentr.,  1928,  i,  365). — The  plants  were  killed  by  high 
concentrations  of  picric  acid,  but  when  low  con¬ 
centrations  (0T0— 0T%)  were  employed,  the  flowers 
were  coloured  yellow  and  contained"  (chiefly  in  the 
ovaries)  picramic  acid.  A.  A.  Eld  ridge. 


Presence  of  sodium  in  plants.  G.  Bertrand 
arid  [Mme.]  M.  Rosenblatt  (Bull,  Soc,  ehim.,  1928. 
[iv],  43,  36S— 371).— See  this  voh,  S34. 


Manganese  in  the  mulberry  leaf.  S.  Bito 
(Bull.  Agrie.  Chem.  Soc.  Japan,  1927,  3,  67 — 68). — 
More  manganese  is  present  in  the  mesophyll  than  in 
the  vein  and  petiole;  it  increases  with  growth  and 
varies  with  species.  The  flower  contains  the  same 
amount.  Chemical  Abstracts . 


Search  for  elements  essential  in  only  small 
amounts  for  plant  growth.  A.  L.  Sommer 
(Science,  1927,  66,  482— 484)  —Zinc  is  necessary  for 
the  growth  of  barley,  sunflowers,  wheat,  buckwheat, 
broad  beans,  and  red  kidney  beans ;  “  pyrex  ”  con¬ 
tainers  in  culture  experiments  do  not  yield  traces  of 
all  necessary  nutrients.  A.  A.  Eldribge. 

Development  of  calcium  oxalate  cells  with 
particular  reference  to  medicinal  plants.  D. 
Brtjnzema  (Arch.  Pharm.,  1928,  266,  86—103).— 
Histological.  W.  A.  Silvester. 


Calcium  oxalate  deposition  in  grafted  plants. 
L.  Daniel  (Compt.  rend.,  1928,  186,  1143 — 1 144).— 
The  deposition  of  these  crystals  in  certain  plants  is 
greatest  at  those  parts  of  the  grafted  junction  near  the 
callus  where  the  multiplication  of  the  cells  is  most 
rapid.  ""  G.  A.  C.  Gough. 

Pectin.  III.  Degree  of  esterification  ol 
pectin  in  juice  of  the  lemon.  A.  G.  Normal  (Bio- 
chem.  J.,  1928,  22,  749—752;  cL  this  voh,  559),— In 
order  to  prevent  partial  de  -  esterification  of  the 
pectin,  the  juice  was  pressed  out  by  hand  and  received 
in  95%  alcohol.  The  precipitate  was  redissolved  and 
reprecipitatcd  several  t im es  in  this  way.  The  apparent 
methoxyl  content  of  such  a  preparation  corresponded 
with  a  trimethylated  derivative  of  poetic  acid.  If, 
however,  a  correction  for  the  calcium  pectate  yield 
of  the  preparation  is  made,  the  methoxyl  content 
approaches  the  theoretical  value  for  tetr&methyl- 
peetie  acid.  Some  other  material,  probably  pectin 
degradation  products,  giving  a  fitrfuraldehyde  yield 
similar  to  that  of  pectin  is  associated  with  pectin  in 
this  preparation.  S.  S.  Zilva. 

Physiological  significance  of  plant  constituents 
with  special  reference  to  lignin.  M.  Rub  nee 
(Sitzungsber.  preuss.  Akad.  Wiss.,  1928,  II,  127— 
145). — The  fibrous  tissue  from  various  plant  sources 
has  been  determined  quantitatively  under  the  various 
groups  of  cellulose,  pentosans,  lignin,  and  residual 
matter  and  the  digestibility  of  the  various  fractions 
has  been  investigated.  E,  A.  Lunt. 

Formation  of  red  anthoevan  pigments  in  the 
red  leaves  of  Ampelapsis  hedevacea .  S,  Ionesco 
(Compt.  rend.  Soc.  Biol.,  1927,  97,  975—977 ;  Chem. 
Zentr.,  1928,  i,  385) —The  chromogen,  hucoantko- 
cyanidin  (the  colour  reactions  and  solubilities  of  which 
are  described),  is  converted  by  warming  into  a  true 
anthoxy cyanidin .  When  .  treated  with  nascent 
hydrogen  or  a  mixture  of  barium  (or  manganese) 
dioxide  and  sulphuric  acid,  or  when  warmed  with 
20%  hydrochloric  acid  for  5—10  min.  a  red  pigment  is 
obtained.  A.  A.  Eldridge, 

Formation  and  degradation  of  starch  in  vege¬ 
table  cells.  A.Maige  {Bull. Soc.  OMra.  hioL,  1928,10, 
422 — 429  ;  see  also  A.,  1927,  388). — The  suggestion  of 
Brown  and  Morris  (J.G.S.,  1893,  63,  604)  that  amylase 
acts  both  as  a  hydrolytic  and  as  a  synthetic  agent  is 
criticised  on  the  following  grounds  :  (a)  no  reversion 
of  the  hydrolytic  action  of  amylase  is  observed  in 
vitro  ]  (b)  the  growth  of  seeds  containing  large  amounts 
of  starch  in  the  presence  of  dextrose  doss  not  inhibit 
hydrolysis  of  the  starch ;  (c)  whilst  chloroform  or 
elevation  of  temperature  reduces  the  formation  of 
starch,  the  activity  of  the  amylase  is  unaffected.  ^  It 
is  probable  that  the  fall  in  the  amylase  content  during 
the  production  of  starch  is  due  to  partial  cessation  of 
the  hydrolysis  in  the  plant- tissues. 

GL  A,  C.  Gough. 

Physiological  significance  of  pyrocatechol 
tannins.  Michel-D  brand  (Compt.  rend.,  1928, 
186,  1145— 1147).— The  acetone-soluble  and  insoluble 
components  of  the  pyrocatechol  tannins  in  the  leaves, 
buds,  and  wood  of  JSsculus  Mppocastanum  and  in  the 
tubers  of  Eumex  hymenosepalus  are  determined.  The 
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acetone-soluble  tannin  is  greater  only  in  the  leaves  of 
the  former  plant,  and  in  the  tubers  the  total  tannin 
content  falls  more  rapidly  than  the  carbohydrate 
content  during  early  growth.  Since  tannin  con¬ 
sumption  decreases  when  the  growth  becomes  slower, 
it  is  suggested  that  it  functions  as  a  reserve  food. 

G.  A.  C.  Gotjgh. 

Laevulosans  of  Iris.  H.  Colin  and  A.  Augem 
(Bull.  Soc.  Ghim.  biol,  1928,  10,  489—494;  see  also 
A.,  1927,  1116). — Irisin  is  best  isolated  from  aqueous 
extracts  of  Iris  fmtidissima  (Iris  pseudacorus  and 
germanica  contain  less  irisin)  through  the  barium 
derivative  followed  by  treatment  with  dilute  sulphuric 
acid.  The  corresponding  calcium  derivative,  which 
is  precipitated  from  aqueous  solutions  by  alcohol,  is 
more  soluble.  From  Iris  fmtidissima  a  non-crystalline 
carbohydrate,  [a]D  —29°,  mol.  wt.  287—296,  is 
obtained  together  with  irisin  by  the  barium  method. 
This  carbohydrate,  which  is  more  soluble  in  water  and 
in  60%  alcohol  than  irisin,  yields  an  insoluble  barium 
derivative,  soluble  calcium  and  strontium  derivatives, 
and,  like  irisin,  is  not  precipitated  by  salts  of  the  heavy 
metals.  After  hydrolysis  the  carbohydrate  does  not 
reduce  Fehling's  solution  and  the  rotatory  power  falls 
to  —80°.  It  is  resistant  towards  the  hydrolytic 
action  of  emu  Is  in,  diastase,  and  invertase.  Whilst 
the  rhizomes  of  the  iris  contain  only  laevulosans  and 
small  amounts  of  sucrose,  the  leaves  contain  dextrose 
and  starch  in  addition.  G.  A.  C.  Gough. 

Seeds  of  the  stone-pine  (Firms  pinea,  L. ). 
A.  D.  Maranis  (Arch.  Pharm.,  1928,  262,  121—122). 
— The  edible  seeds  of  the  stone-pine  contain  water, 
4*88% ;  ash,  T20% ;  oil  (extracted  by  carbon 
disulphide)  5T50% ;  nitrogenous  substances, 
37*45% ;  carbohydrates,  4*80%.  The  oil  has  dlB 
0*92134;  setting-point,  —21°;  Zeiss  refractometer 
value  at  40°,  61*0;  acid  value,  4*19;  saponi¬ 
fication  value  (Kottstorfer),  192*22;  iodine  value 
(Hiibl),  119*0;  Hehner  value,  96*0;  Reichert- 
Meissl  value,  0*22 ;  Polenske  value,  0*35 ;  ester  value, 
188*03.  Liquid  fatty  acids  (oleic)  and  solid  fatty 
acids  (stearic)  are  in  the  proportion  95  : 5. 

W.  A,  Silvester, 

Mercury  compound  of  allantoic  acid  by  means 
of  which  it  may  he  identified  in  Phaseolus 
vulgaris .  R.  Fosse  and  A.  Hieulle  (Bull.  Soc. 
Ghim.  biol.,  1928, 10,  310— 312).— See  A.,  1927,  1175. 

Determination  of  allantoic  acid  as  xanthyl- 
carbamide.  Application  to  analysis  of  leaves  of 
Acer  pseudoplatanus.  R.  Fosse  and  V.  Bossuyt 
(Bull.  Soc.  Ghim.  biol.,  1928,  10,  313— 315),— See  A., 
1927,  891. 

Identification  of  allantoic  acid  in  leaves  of 
Acer  pseudoplatanus.  R.  Fosse  and  A.  Hietjlle 
(Bull  Soc.  Ghim.  biol.,  1928, 10,  308— 309).— See  A,, 
1927,  1116. 

Difference  in  physico-chemical  properties  of 
various  proteins  in  plant  seeds.  II.  Four 
kinds  of  rice  protein.  T.  Tadoxoro,  T.  Tsujt, 
and  S.  Watanabe  (J.  Coll.  Agric.  Hokkaido  Imp. 
Univ.,  1927,  19,  93— 104).— A  comparison  of  the 
properties  of  four  rice  proteins,  soluble,  respectively, 
in  water,  sodium  chloride  solution,  sodium  hydroxide 
solution,  and  alcohol.  Chemical  Abstracts. 


Influence  of  caffeine  on  the  germination  of 
seeds.  G.  B.  Zanda  (Arch.  Farm,  sperim.,  1928, 
44,  278— 286).— The  germination  of  seeds  of  Zinnia 
degans,  Jacq,,  in  Sachs’  nutrient  solution  is  favoured 
by  0*01%  of  free  caffeine,  larger  plants  being  obtained. 
The  initial  germination  is  accelerated  by  0*02 — 0*03%, 
but  the  effect  ceases  as  soon  as  the  seedling  forms. 
With  proportions  of  the  base  exceeding  0*1%  growth 
is  retarded  and  0*2— 0*3%  solutions  exert  a  definite 
toxic  effect.  Seeds  thus  treated  grow  normally  if 
transferred  to  caffeine-free  nutrient  solution. 

T.  H.  Pope. 

Enzymes  of  Pythiacystis  ciirophthora,  Sm. 
and  Sm.  L.  J,  Klotz  (Hilgardia,  1927, 3,  27 — 40). — 
Definite  evidence  for  the  presence  of  diastase, 
invertase,  maltase,  emulsin,  phloridzrnase,  asparagin¬ 
ase,  urease,  peroxidase,  catalase,  and  some  of  the 
lower  esterases  was  obtained. 

Chemical  Abstracts. 

Influence  of  light  and  of  dextrose  on  the  growth 
of  a  soil  alga.  B.  M.  B.  Roach  (Ann.  Bot,,  1928, 
42,  317 — 345). — The  growth  of  the  soil  alga,  Sce?iedes~ 
mus  costulatus,  has  been  realised  in  liquid  media  under 
purely  photosyntlietic  conditions  with  a  light  of 
comparatively  strong  intensity ;  addition  of  dextrose 
to  the  medium  under  these  conditions  produces  no 
increase  in  the  growth  rate.  As  the  photosynthetic 
growth  rate  is  diminished  by  diminishing  light 
intensity,  increasing  dextrose  assimilation  takes  place. 
The  maximum  growth  rate  due  to  dextrose  assimil¬ 
ation  alone  is  less  than  the  maximum  photosynthetic 
rate.  E.  A.  Lunt. 

Co-zymase  in  respiring  organs  of  plants. 
H.  von  Euler  and  S.  Stefeenburg  (Z.  physiol. 
Chem.,  1928, 175,  38—51). — The  co-zymase  of  washed 
dry  yeast  is  found  in  a  number  of  higher  fungi 
(ArmiUaria  melleus,  Ilygrophorus  chlor Clavaria 
crisiala ,  Polyporus  ungulaius,  Lactarius  rufus)  and  in 
the  leaves  of  green  plants  (Vida  f aba,  Vaccinium  vitis 
idea),  and  is  essential  for  the  anaerobic  part  of 
respiration.  There  is  also  present  with  the  co-zymaso 
in  the  plant  organs  a  heat-resistant,  dialysable 
inhibiting  substance.  In  the  flesh  of  apples  either  the 
co -zymase  is  present  in  only  minute  amount,  or  its 
activity  is  prevented  by  the  inhibitor ;  the  respiration 
(oxygen  consumption)  here  is  probably  at  the  expense 
of  plant  acids  rather  than  of  sugars.  C.  Hollins. 

Protoplasm.  IV.  Plastin  of  Myxoniycctes 
and  its  alleged  ageing.  A.  Kiesel  (Z.  physiol. 
Chem.,  1928,  173,  169 — 183). — The  usual  methods 
for  the  preparation  of  plastin  (cf.  A,,  1927,  382,  799) 
yield  a  product  which  contains,  besides  other 
impurities,  myxoglucosan  and  glycogen,  whilst  there 
is  a  possibility  that  the  long  treatment  with  0*5 N~ 
sodium  hydroxide  produces  changes  in  the  native 
plastin.  The  preparation  of  plastin  from  Lycogala 
epidendron,  FuMgo  varians,  and  Eeticularia  lycoperdan 
is  described  and  the  analytical  results  are  given ; 
differences  are  found  in  the  nitrogen  content 
(13-58%,  14*93%,  and  15*22%  respectively),  phos¬ 
phorus,  (0*12%,  0*11%,  and  0*12%),  and  sulphur 
(0*38%,  0*29%,  and  0*15%),  whilst  slight  but  signi¬ 
ficant  differences  are  observed  in  the  nitrogen  distri¬ 
bution  and  the  amounts  of  various  amino-acids  present 
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after  hydrolysis  with  acid  by  the  method  previously 
described  (A,,  1927,  799),  In  general,  however,  the 
agreement  between  the  amounts  of  the  various 
products  of  hydrolysis  is  satisfactory  but  not  sufficient 
to  prove  that  the  different  plastins  are  identical. 
Physical  and  possibly  chemical  changes  occur  in 
plastin  by  treatment  with  the  alkali  used  for  the  pre¬ 
paration  but  no  marked  decomposition  occurs. 
Plastin  preparations  from  young  true  plasmodium  and 
from  two  later  stages  in  the  development  of  Lycogala 
epidendron  have  been  compared.  Variations  in  the 
nitrogen,  phosphorus,  and  sulphur  and  in  the  amounts 
of  various  amino-acids  present  are  observed,  but  the 
results  do  not  establish  the  identity  of  the  natural 
plastins  of  the  plasmodium  and  of  the  unripe  fruiting 
bodies.  A,  Wormall. 

Mechanism  of  the  degradation  of  fatty  acids 
by  mould  fungi.  I.  T.  X.  Walker  and  P.  D. 
Coppock  (J.C.S.,  1928,  803— 800).— Fermentation  of 
calcium  propionate  by  Aspergillus  niger,  in  the 
presence  of  inorganic  salts  only,  affords  lactic  acid 
and  finally  pyruvic  and  oxalic  acids  together  with 
some  ethyl  alcohol  and  glvoxylic  acid.  Acetaldehyde 
and  formic  acid  are  also  produced  in  the  earlier  stages. 
In  a  similar  way  lactic  acid  yields  ethyl  alcohol,  oxalic 
and  pyruvic  acids,  and  pyruvic  acid  yields  ethyl 
alcohol*  These  results  (see  also  A.,  1927,  228.  593) 
indicate  that  the  fermentation  of  propionic  acid 
follows  the  course  ;  lactic  acid,  pyruvic  acid,  acet¬ 
aldehyde,  ethyl  alcohol  and  acetic  acid;  the  last- 
named  yields  oxalic  acid  through  the  stages  glycollic 
and  glyoxylic  acids  (cf,  Dakin,  A,,  1926,  428} . 

"  '  G.  A.  C.  Gough, 

Energy  of  growth.  XII.  Comparative 
energy  yield  of  different  sugars  in  the  develop¬ 
ment  of  moulds.  L.  De  Cabo  (Bull.  Soc.  Chinn 
Mol.,  1928,  10,  456 — 460 ) . — Cultures  of  Aspergillus 
niger  grown  on  similar  media  containing  different 
sugars  show  greater  energy  yield  (A.,  1922,  i,  706; 
1925,  i,  1117)  for  the  substances  in  the  order,  kevulose, 
inulin,  sucrose,  dextrose  and  maltose,  lactose. 

G.  A.  C.  Gough. 

Production  of  fumaric  acid  from  pyruvic  acid 
by  Rhizopus  nigricans*  A.  GOTTSCHALK  (Z. 
physiol.  Chem.,  1927,  172,  314— 316) —Ehrlich  and 
Bender's  (this  vol.,  95)  inability  to  repeat  the  authors 
results  as  to  the  production  of  fumaric  acid  from 
pyruvic  acid  by  this  mould  may  be  due  to  their  having 
used  either  a  morphologically' identical  strain  having 
different  metabolic  powers,  or  possibly  a  less  viable 
strain.  H,  D.  Kay. 

Production  of  fumaric  acid  from  pyruvic  acid 
by  Rhizopus  nigricans .  F.  EHRLICH  and  I, 
Sendee  (Z.  physiol  Chem.,  1927,  172,  317 — 318). — 
Polemical ;  a  reply  to  Gottschalk  (cf.  preceding 
abstract).  The  strain  of  B,  nigricans  used  by  the 
authors  and  by  Gottschalk  is  the  same.  Fumaric 
acid  is  not  produced  bv  this  mould  from  pyruvic  acid. 

H.  D.  Kay. 

Production  of  gluconic  acid  by  the  Penicillium 
l  ufeu  m-/>  u  rp  u  rogenmn  group.  II.  Optimal 
conditions  for  acid  formation.  I.  T.  Herrick 


and  O.  E.  May  (J.  Biol.  Chem.,  1928,  77, 185—195).— 
Production  of  gluconic  acid  from  dextrose  by  the 
above  mould  is  favoured  by  a  temperature  of  25°  and 
a  concentration  of  20—25%  of  dextrose ;  the  optimal 
concentrations  of  salts  have  also  been  determined  and 
the  composition  of  the  most  suitable  medium  is  given, 

C.  R.  Haringtok. 

Spike  disease  of  Sandal  (Santahim  album, 
Linn.).  1.  Diastatic  activity  of  the  leaves. 
R,  Sbeenivasaya  and  B.  N.  Sastri  (J.  Indian  Inst. 
Sci.,  1928,  11  A}  23 — 29). — Sap  was  extracted  from 
leaves  and  stem  by  freezing  in  liquid  air,  grinding  at 
the  ordinary  temperature,  and  pressing.  Leaf  powders 
were  prepared  from  materials  dried  in  a  vacuum  over 
calcium  chloride.  2*0  c.c.  or  0*25  g.  respectively  were 
allowed  to  act  on  25  c.c,  of  2%  soluble  starch  for  20 
hrs.  at  the  ordinary  temperature  in  presence  of 
toluene.  The  sugar  formed,  after  clearing  the  solution 
with  colloidal  ferric  hydroxide,  was  determined  as 
maltose  by  Bertrand's  method.  The  diseased  leaves 
showed  markedly  higher  diastatic  activity  than 
healthy  leaves,  the  figures  corresponding  to  those  for 
growing  shoots,  which  have  a  similar  composition  to 
diseased  leaves.  F.  E.  Day. 

Simultaneous  determination  ol  minute 
amounts  of  oxygen  and  carbon  dioxide.  W.  0. 
Fenn  (Amer.  J.  Physiol.,  1928,  84,  110 — 118), — The 
apparatus  and  technique  have  been  devised  for  the 
purpose  of  measuring  the  respiratory  exchange  of 
small  amounts  of  tissues  in  vitro.  The  apparatus 
consists  essentially  of  a  differential  volumeter 
(A.,  1927,  583)  in  which  the  absorption  of  oxygen 
is  measured  volu metrically*  The  carbon  dioxide 
produced  is  determined  by  means  of  the  change  in 
conductivity  of  a  solution  of  barium  hydroxide 
enclosed  in  the  volumeter.  The  calibration  of  the 
instrument  is  described  and  a  number  of  typical 
results  are  reported  demonstrating  that  the  respiratory 
exchange  of  0*1  g.  of  tissue  could  be  determined  every 
ten  minutes  with  a  sensitivity  of  0*05  min.3 

R.  K.  Gann  an. 

[Pipette  for]  micro-determination  of  sugar 
and  chloride  in  Mood.  K.  Schuhecker  (Wien, 
rued,  Woeh.,  1927,  77,  1519—1.520 ;  Chem.  Zentr., 
1928,  i,  98 — 99). — A  rinsing  pipette  is  described,  the 
use  of  which  avoids  that  of  the  torsion  balance. 

A.  A.  Elbrldge. 

Simple  hydrogen  electrode  for  use  in  bio¬ 
chemistry.  A.  D.  Garrison,  H.  O.  Nicholas,  and 
J.  G.  Pasternack  (J.  Lab.  Clin.  Med.,  1926,  ii, 
1091 — -1093). — The  pit  can  be  determined  with  an 
accuracy  of  0*03  in  1  c.c.  of  liquid. 

Chemical  Abstracts. 

Distilled  water  for  biological  purposes.  E. 
Canals  and  M.  Mousseron  {Bull.  Soc.  Oliim.  hioL, 
1928,  10,  472— 477).— Water  of  low  conductivity  and 
pit  5*5 — 5*6  may  be  obtained  by  the  use  of  a  pyrex 
still ;  that  with  similar  conductivity  and  higher  pu 
often  contains  traces  of  alkali  from  the  glass.  The 
water  maintains  Its  properties  better  if  kept  cold  and 
in  the  presence  of  platinum-black. 

G.  A,  a  Gough. 
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[Structure  of  Fraunhofer  lines  and  quantitative 
spectrum  analysis  of  the  atmosphere  of  the  sun,] 
W.  Anderson  (Z.  Physik,  1928,  48,  447 — 448). — 
The  assumption  made  by  Unsold  /this  voL,  456)  that 
when  the  partial  pressure  of  free  electrons  in  the 
chromosphere  is  10“G  atm.  the  latter  still  shows  a 
continuous  spectrum  is  held  to  be  irreconcilable  with 
observation.  J.  W.  Smith. 

Ultra-violet  spectrum  of  radium  emanation. 

S.  Wolf  (Z.  Physik,  1928,  48,  790— 794).— About  100 
new  lines  have  been  measured  in  the  range  3600 — 

Aw 

.  A  new  form  of  spectrum  tube  was  employed 
made  of  ft  uviol  ”  glass,  one  end  being  blown  to  a 
thin  bulb  through  which  the  ultra-violet  light  passed 
readily.  J.  W.  Smith. 

Relative  intensity  of  spark  and  arc  lines  in  the 
spark  spectra  of  various  elements.  G.  Nakamura 
(Japan.  J.  Phys.,  1928,  4,  165— 169).— The  spectrum 
of  radiation  emitted  from  the  spark  between  two 
electrodes  of  different  metals  vras  analysed  by  a  quarts 
spectrograph  and  the  intensities  were  measured  by 
means  of  a  microphotometer.  Two  spectra  of  sparks 
between  gold  and  the  metal  under  test,  and  between 
this  metal  and  one  from  another  column  of  the 
periodic  table,  were  obtained  simultaneously  and  the 
relative  intensities  of  the  lines  of  the  element  under 
investigation  were  found.  The  ratio  of  the  intensities 
of  arc  lines  to  spark  lines  in  the  spark  spectra  is 
intimately  related  to  the  number  of  the  surface 
electrons  of  the  atom  of  the  material  used  as  the 
opponent  electrode.  The  ratio  usually  increases  as 
the  number  of  electrons  in  the  atom  increases. 

A,  J.  Mee. 

Absolute  intensity  of  the  mercury  line  2537  A, 

P.  Kunzb  (Ann.  Physik,  1928,  [iv],85, 1013— 1057).— 
The  absolute  intensity  of  the  mercury  line  2537  A. 
was  measured  by  using  a  photo-electric  method  of 
investigating  the  selective  absorption  without  the 
widening  due  to  pressure.  The  apparatus  and  method 
are  described  in  detail.  A  resonance  chamber  is 
used  the  construction  of  which  is  explained.  The 
emission  from  the  resonance  chamber  is  discussed  and 
Ifc  is  shown  that  the  lines  may  be  distorted  owing  to 
deviations  from  the  Maxwell  distribution.  It  is 
possible  to  reduce  the  widening  of  the  line  due  to  the 
Doppler  effect  and  make  the  line  sharper  by  proper 
arrangements.  The  corrections  for  line  structure, 
scattering  due  to  diffraction  and  refraction  in  the 
resonance  chamber,  secondary  resonance,  and  vapour 
pressure  are  discussed,  and  calculated.  The  intensity 
obtained  was  reduced  to  the  value  for  a  vapour 
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pressure  of  mercury  at  20° ;  the  graph  connecting  the 
values  of  the  intensity  so  obtained  and  the  vapour 
pressure  was  not  quite  horizontal,  and  on  extra¬ 
polation  to  zero  vapour  pressure  gave  for  the  absolute 
intensity  the  value  5*78±0*13?  a  value  considerably 
greater  than  that  obtained  by  earlier  workers.  The 
higher  value  is  due  to  the  elimination  of  the  errors 
mentioned  above.  The  case  of  complex  structure  is 
investigated.  It  is  shown  that  it  is  possible  to  obtain 
from  observations  on  widened  lines  the  intensity  of 
the  undistorted  line.  The  intensity  does  not  depend 
on  the  magnitude  of  the  Doppler  widening.  The 
intensity  of  the  line  was  also  determined  for  higher 
temperatures  of  the  absorption  chamber  (up  to  305°), 
and  it  was  found  that  on  extrapolation  to  zero  vapour 
pressure  as  before,  the  same  value  for  the  intensity 
was  obtained  as  when  the  chamber  was  at  the  ordinary 
temperature.  A.  J.  Mee. 

Measurement  of  radiation  from  a  tungsten 
lamp,  H.  C.  von  Ahphen  (Ann.  Physik,  1928,  [iv], 
85,  1058— 1088).— The  spectral  distribution  and  the 
intensity  curve  of  radiation  from  a  6- volt  lamp  were 
determined  by  two  methods,  one  photographic,  the 
other  pyrometric.  The  emissivity  of  the  tungsten 
in  the  ultra-violet  region  was  obtained  as  a  function 
of  the  wave-length  by  comparison  with  a  carbon  lamp 
of  which  the  emissivity  is  known.  The  agreement 
between  the  two  methods  is  good.  A.  J.  Mee. 

Continuous  emission  spectra  from  the  elec™ 
trodeless  discharge.  G.  Balasse  (Bull.  Acad,  roy, 
Belg.,  1927,  [v],  13,  543 — 546). — Continuous  spectra 
from  electrodeless  discharges  have  been  obtained  with 
the  elements  potassium,  rubidium,  caesium,  cadmium, 
mercury,  phosphorus,  bismuth,  sulphur,  and  iodine. 
These  elements  are  distributed  over  five  columns  of 
the  periodic  table,  a  fact  which  renders  it  probable 
that  the  continuous  spectrum  should  be  obtainable 
with  any  element.  A  priori,  the  passage  from  one 
state  of  ionisation  to  another  is  sufficient  to  account 
for  the  production  of  the  spectra.  R.  A.  Morton. 

New  type  of  discharge  in  neon  tubes.  F.  A, 
Long  (Nature,  1928,  121,  1020). — The  nature  of  the 
discharge  in  a  neon  tube  when  used  as  a  safety  device 
(Proc.  Leeds  Phil.  Soc.,  1927,  1,  185)  differs  from  that 
produced  in  normal  use.  The  investigations  will  be 
described  elsewhere.  A.  A.  Eldridge. 

Arc  spectrum  of  chlorine.  O.  Laporte  (Nature, 
1928,  121,  1021).— Turner’s  lines  (A,,  1926,  550)  are 
now  identified  as  follows  :  1396*5,  2P1—iP2l  1389-9, 
2P9-*P,;  1379*6,  2P2-4P2;  1363*5,  2PX-2P2\ 

1351*7,  2P2-2PX  ;  1347*2,  2P2-2P2;  1335*8, 
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2Pr  Although  the  terms  arising  from  the  con¬ 
figurations  (3 p6)  and  (3p5,  4,$)  are  still  approximately 
“  normal/’  the  higher  term  group  arising  from 
(3p5,  4p)  is  of  higher  rank.  The  situation  is  similar 
to  that  in  the  arc  spectrum  of  argon. 

A.  A.  Eldtodge, 

New  regularities  in  the  band  spectrum  of 
helium.  W.  E.  Curtis  (Nature,  1928,  121,  9G7— 
908), — Experimental  results  in  substantial  agreement 
with  those  just  published  by  Dieke,  Takamine,  and 
Suga  (this  voh,  677)  have  been  obtained.  The 
effective  electronic  quantum  numbers  of  the  new 
levels  are  tabulated ;  the  parhelium  values  arc  higher 
than  the  corresponding  ortho  helium  values.  Un¬ 
ambiguous  evidence  is  thus  available  for  the  existence 
of  molecular  electronic  levels  which  are  additional  to 
the  ordinary  atomic  system  of  levels. 

A.  A.  Eldexdge, 

Continuous  and  band  spectra  of  zinc  vapour. 
H.  Volkbihger  (Oompt,  rend.,  1928,  186,  1717— 
1719).— A  study  of  the  spectra  of  zinc  vapour  resulting 
from  an  electrodeless  discharge  at  gradually  rising 
temperatures  indicates  that  for  low  vapour  densities 
the  continuous  spectrum  obtained  is  due  to  the 
passage  of  free  electrons  from  one  orbit  to  another. 
For  high  vapour  densities  a  band  spectrum  extending 
from  2975  to  4800  A.  results,  and  is  due  to  unstable 
molecules  formed  from  the  zinc  atoms,  some  of  which 
have  become  excited.  A  number  of  atomic  aggreg¬ 
ations  probably  exist,  since  the  bands  and  the  con¬ 
tinuous  spectrum  (maximum  at  2570  A.)  on  which 
they  arc  superimposed  have  not  the  same  origin, 
whilst  the  regions  of  the  tube  corresponding  with 
maximum  intensity  are  different  in  the  two  cases. 

J.  Graht. 

Hydrogen  rays  in  the  electric  arc.  (Mere.)  M. 
Hanot  (Oompt.  rend.,  1928,  186,  1716 — 1717). — The 
H/3  and  Hy  rays  have  been  studied  by  means  of  an 
electric  arc  between  two  copper  electrodes,  of  which 
the  anode  is  fixed  whilst  the  cathode  is  attached  to  an 
electromagnet  in  series  with  the  arc  so  that  when  the 
arc  is  broken  it  falls  back  on  to  the  anode  and 
re -strikes  the  arc.  The  difference  in  the  absorption 
effects  of  these  two  rays  is  attributed  to  the  difference 
in  their  structure  previously  indicated  by  a  study  of 
the  spark  discharge  (this  vol.,  209).  J,  Grant. 

Spark  spectra  of  chlorine  and  of  bromine. 
L.  Block  and  E.  Bloch  (Ann.  Physique,  1928, 
[x],  9,  554 — 555). — A  correction  (cf.  ibid.,  7,  206 ; 
this  voL,  98).  C.  W.  Gibby, 

Band  spectra  of  mercury.  (Lord)  Rayleigh 
(Proc.  Roy.  Soc.,  1928,  A,  119,  349—357 ;  cf.  A., 
1927,  1122). — A  mercury  band  spectrum  excited  by 
fluorescence,  with  the  continuous  hydrogen  spectrum 
as  a  source,  is  described.  A  remarkable  feature  of  this 
spectrum  is  that  the  narrow  band  at  2-540  A.  is  found, 
although  the  resonance  line  2537  A.  is  absent.  The 
band  2540  A.  has  never  before  been  obtained  in 
emission  without  the  resonance  line  accompanying  it 
in  much  greater  intensify.  It  is  also  observed  that 
the  region  of  continuous  emission  on  the  short-wave 
side  of  the  bands  2345,  2338,  2334,  etc.  is  traceable 
as  far  as  2150  A.,  thus  extending  much  beyond  the 
position  of  the  forbidden  line  2270  A.  which  was  in  a 


former  investigation  (toe.  eit.)  under  other  conditions 
the  limit  of  this  continuous  spectrum.  The  series  of 
emission  bands  2345,  2338,  etc.  lias  been  examined 
with  large  resolving  power,  using  as  source  a  high- 
tension  alternating-current  discharge  in  dense  vapour, 
between  mercury  electrodes.  No  trace  is  observed  of 
the  underlying  bands  of  1  A.  spacing  which  are  seen 
so  dearly  in  absorption.  A  remarkable  structure  is 
found  in  the  emission  band  2482— 2476  A.  described 
by  Stark  and  Wendt  as  continuous  (cf.  A.,  1913, 
ii,  647).  The  proper  description  of  this  structure  in 
terms  of  the  quantum  theory  is,  however,  problematic. 
This  band  does  not  occur  in  absorption. 

L.  L.  Bircumshaw. 

Stark  effect  of  the  fine  structure  of  hydrogen. 
R.  Scblafp  (Proc.  Roy.  Soc.,  1928,  A,  119, 313—334). 
—An  investigation  of  the  influence  of  an  electric  field 
on  the  fine  structure  of  the  levels  of  the  hydrogen 
atom,  by  a  method  embodying  the  new  theory  of 
fine  structure  which  has  developed  out  of  the  idea  of 
the  spinning  electron  *  The  work  is  based  on  the  wave 
equations  of  Darwin  and  Dirac.  Attention  is  directed 
chiefly  to  the  two  extreme  cases  of  weak  and  strong 
fields.  In  weak  fields,  all  the  fine-structure  levels 
except  the  highest  split  up  into  several,  with  separ¬ 
ations  proportional  to  the  first  power  of  the  field ;  in 
the  highest  level  the  separations  arc  proportional  to 
the  square  of  the  field.  The  fine  structure  of  each  of 
the  equidistant  levels  of  the  ordinary  Stark  effect  in 
stronger  fields  is  found.  The  case  of  Ha  is  worked 
out  in  detail.  L.  L.  Bircumshaw. 

Spark  spectrum  of  copner.  A.  C.  Mehzies 
(Proc.  Roy.  Soc.,  1928,  A,  119,  249— 256).— The 
method  of  obtaining  spectrograms  with  one  very 
short  exposure  by  the  fusion  of  wires,  described 
previously  (this  voh,  99),  has  now  been  used  for 
copper  in  the  Schumann  region,  where  it  has  several 
advantages  over  the  usual  arc  and  spark  discharges 
in  a  vacuum.  The  lines  1358*76,  1367*92,  and 
1472*38  A.  are  allocated  to  (1 XN0— #PX)?  (llSQ— 
a3D11)l  and  (lhSf0—  respectively.  This  identi¬ 

fies  llSQi  the  basic  term  corresponding  with  the 
normal  orbit  of  Cu  ii,  with  the  term -value  —21929*4. 
Photographs  of  the  spectrum  of  copper-gold  have 
been  taken  with  a  small  quartz-prism  spectrograph, 
the  source  being  a  Pfund  arc.  Taking  as  standards 
three  calculated  copper  lines,  the  wave-lengths  in  the 
copper-gold  spectrum  have  been  measured,  and  are 
compared  with  their  values  as  calculated  by  Shenstone 
(A.,  1927,  389)  and  by  McLennan  and  McLay  (A.,  1926, 
875),  respectively.  The  copper  and  gold  wave¬ 
lengths  are  found  to  be  consistent  with  one  another, 
so  that  probably  Shenstoneto  scheme  of  copper  spark 
terms  and  McLennan  and  McLay  to  scheme  for  the 
gold  arc  are  both  correct.  L.  L.  Bircumshaw, 

Structure  of  the  yellow  sodium  lines  (5890, 
5896).  H.  Schuler  (Naturwiss.,  1928,  16,  512-— 
513). — A  special  form  of  light  source  (A.,  1926,  215) 
allows  the  light  from  metal  vapours  to  be  observed 
at  very  low  temperatures.  This  materially  reduces 
the  Doppler  effect  so  that  finer  line  structure  may  be 
disclosed  if  electrical  disturbances  are  eliminated. 
The  investigation  of  the  sodium  resonance  lines  at  the 
temperature  of  liquid  air  shows  that  the  line  5890  A. 


consists  of  two  components,  AX  being  0*021  A.,  and 
the  intensity  ratio  being  approximately  1  :  2*5,  the 
weaker  component  being  towards  the  violet.  The 
line  5806  A.  also  consists  of  two  components,  AX  being 
0*023  A.  and  the  intensity  ratio  1  :  2*0.  The  weaker 
component  is  again  on  the  violet  side.  The  fine 
structure  of  the  D- lines  has  been  analysed  by  means 
of  a  Perot-Fabry  etalon.  This  has  not  hitherto  been 
possible  because  of  excessive  pressure  and  Doppler 
effect.  The  new  structure  is  unexpected  both  from 
quantum  numbers  and  from  the  point  of  view  of 
isotope  effects.  Nuclear  effects  are  indicated. 

R.  A.  Morton. 

Multiplets  in  the  Co  II  spectrum.  W.  F. 
Meggers  (J.  Washington  Acad.  ScL,  1928*  18, 
325—330). — A  portion  of  the  under -water  spark 
spectrum  of  cobalt  (A.,  1927,  910)  has  been  re¬ 
measured,  and  by  comparison  of  their  behaviour  in 
the  spark  and  arc,  several  classes  of  spark  lines  have 
been  recognised.  Many  lines  absorbed  in  the  under¬ 
water  spark  are  partly  self-reversed  in  the  spark  in 
air.  A  group  in  the  region  2249—2449  A.  has  been 
arranged  as  a  trio  of  multiplets  SF' — 5(Z>',F,(?'), 
whilst  a  weaker  overlapping  group  (2192 — 2339  A.) 
lias  been  arranged  on  the  basis  of  line  intensities  as 
a  second  trio  of  multiplets  3D— 3(PS1F,F).  The 
triple t-P  term  occurs  in  a  strong  group  of  lines 
3353 — 3621  A.,  constituting  the  intersystem  combin¬ 
ations  3P-™5(IF5F).  The  latter  appear  to  be  the 
only  set  of  strong  Co  II  lines  lying  within  the  range  of 
solar  spectrum  transmitted  by  the  earth’s  atmosphere, 
nearly  all  other  strong  lines  being  on  the  ultra-violet 
side  of  2900  A.  Nine  lines  in  the  region  3353 — 
3621  A.  are  shown  to  be  coincident  as  regards  both 
intensity  and  wave-length  with  absorption  lines  in 
Rowland’s  u  Preliminary  table  of  solar  spectrum 
wave-lengths.”  The  very  low  intensities  of  these 
Co  rt  lines  in  the  sun  is  due  to  the  fact  that  the  lines 
involve  excited  states  of  ionised  cobalt  atoms. 

E.  A.  Morton. 

Pseudo»gpectrum  of  the  energy  matrix.  A, 
Wintner  (Z.  Physik,  1928,  48,  731—732). 

J.  W.  Smith. 

Explanation  of  some  properties  of  spectra 
from  the  quantum  mechanics  of  the  spinning 
electron.  II.  J.  von  Neumann  and  E.  Wignbr 
(Z.  Physik,  1928,  49,  73 — 94). — Mathematical  (cl 
this  vol.,  344).  J.  W.  Smith. 

Absorption  by  excited  hydrogen.  "  N.  Robinson 
(Z.  Physik,  1928,  49,  137 — 145) .  — Measurements 
have  been  made  of  the  light  absorption  of  hydrogen 
excited  by  unidirectional  pulses  of  variable  frequency 
obtained  by  rectifying  damped  wave  trains  of  oscill¬ 
ations.  Absorption  takes  place  when  the  half-period 
of  the  frequency  characteristic  of  the  wave  train  is 
of  the  same  order  of  magnitude  as  the  life  period  of  the 
excited  hydrogen  atom.  The  upper  limit  of  the  life 
period  thus  measured  is  10“G  sec.  J.  W.  Smith. 

Spark  spectrum  of  sodium.  S.  Frisch  (Z. 
Physik,  1928,  49,  52—58). — The  sodium  spark 
spectrum  generated  in  a  discharge  tube  containing 
metallic  sodium  has  been  surveyed  and  more  than 
100  lines  have  been  measured  in  the  range  4000— 
2500  A.  A  number  of  these  lines  have  been  classified 


in  a  manner  analogous  to  that  employed  in  the  case 
of  neon.  J.  W.  Smith. 

Series  spectrum  of  sodium,  Na  II.  I.  S. 
Bowen  (Physical  Rev.,  1928,  [ii],  31,  987—968).— 
Seventy-four  lines  in  the  sodium  spark  spectrum  are 
classified  as  combinations  between  23  terms  of 
Na  n.  The  ionisation  potential  is  47*0  A  0*5  volts. 

A.  A.  Eldridge. 

Theory  of  the  excitation  of  spectra  by  atomic 
hydrogen.  J.  Kaplan  {Physical  Rev.,  1928,  [ii], 
31,  997—1002). — The  theory  is  based  on  the 
hypothesis  that  in  a  three-body  collision  two  hydrogen 
atoms  can  be  linked  to  form  a  molecule  in  any  one 
of  the  vibration  states  of  its  normal  electronic  level. 
It  is  postulated  that  the  probability  of  excitation  of 
the  third  body  is  the  greater,  the  nearer  the  energy 
required  is  to  the  difference  between  the  energy  of 
recombination  and  that  retained  by  the  hydrogen 
molecule  in  one  of  its  vibration  states. 

A.  A.  Eldridge. 

Theory  of  the  electric  discharge  through  gases* 
P.  M.  Morse  (Physical  Rev.,  1928,  [ii],  31,  1003 — 
1017). 

Zeeman  pattern  of  the  hyperfine  structure  lines 
of  the  resonance  line  of  mercury.  W.  A.  Mac- 
Nair  (Physical  Rev.,  1928,  [ii],  31,  986— 996).— The 
results  already  published  (A.,  1927,  804)  are  essentially 
correct.  In  addition,  four  anomalous  perpendicular 
components  have  been  found.  A.  A.  Eldridge, 

Stark  effect  and  series  limits.  H.  P.  Robert¬ 
son  and  (Miss)  J.  M.  Dewey  (Physical  Rev.,  1928, 
[ii],  31,  973 — 982). — Following  a  consideration  of  the 
energy  of  conditionally  periodic  and  aperiodic  orbits 
in  hydrogen -like  atoms  under  the  influence  of  an 
external  electric  field,  it  is  concluded  that  the  line 
spectrum  of  such  an  atom  must  end  at  a  point  on  the 
long  wave-length  side  of  the  normal  series  limit,  and 
that  the  continuous  spectrum  may  extend  even 
further  within  the  normal  series  limit. 

A.  A.  Eldridge, 

Multiple!  separations.  S.  Goudsmit  and  C.  J. 
Humphreys  (Physical  Rev,,  1928,  [ii],  31,  960 — 
966). — Formulae  for  the  separations  of  normal 
multiplets,  arising  from  general  configurations,  are 
derived  from  the  fundamental  assumption  that  they 
are  due  to  the  interaction  energy  between  spin  and 
orbital  magnetism  of  the  electrons. 

A.  A.  Eldridge. 

Multiplet  separations  for  equivalent  electrons 
and  the  Rontgen  doublet  law.  S.  Goudsmit 
(Physical  Rev,,  1928,  [ii],  31,946 — 959). — Theoretical. 
Expressions  are  derived  for  the  separation  of  multi¬ 
plets  arising  from  configurations  of  equivalent 
electrons.  The  properties  of  Lande’s  T  factors  are 
studied.  A.  A.  Eldridge. 

Negative  absorption  of  radiation,  (J.  V. 
Raman  and  K.  S.  Krishnan  (Nature,  1928,  122, 
12 — 13). — When  benzene  is  irradiated  by  mono¬ 
chromatic  light,  the  radiation  scattered  by  the 
molecules  contains  several  spectral  lines  of  modified 
frequencies.  The  difference  between  the  incident  and 
scattered  frequencies  is  exactly  equal  to  an  infra-red 
frequency  of  the  molecule,  so  that  the  process  of 
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modified  scattering  involves  the  absorption,  of 
radiation  by  the  molecule.  Experimental  results 
show  the  existence  in  the  liquid  of  molecules  at 
energy  levels  higher  than  the  normal,  and  that  the 
incident  radiation  induces  a  return  to  a  lower  state  of 
energy.  A.  A.  Eldridge, 

First  spark  spectrum  of  krypton.  F.  K. 
Kichlu  (Naturwiss.,  1928,  16,  346). — The  work  of 
Abbink  and  Dorgelo  (this  voL,  338)  furnishes  material 
for  the  completion  of  the  analysis  of  the  first  spark 
spectrum  of  krypton.  The  lowest  states  are  2P- terms 
originating  from  an  electron  configuration  5A72,  and 
these  combine  with  a  set  of  terms  /kP2P2D28  coming 
from  4N2Ov  The  next  set  of  terms  are  obtained  from 
4 N202  combination.  These  terms  and  those  from 
4$203  and  4N2P2  have  been  obtained  and  account  for 
about  200  lines.  It.  A.  Morton, 

Structure  of  the  negative  bands  of  nitrogen. 
G.  Herzberg  (Ann.  Physik,  1928,  [iv],  86,  189 — 
213). — The  electrodeless  ring  discharge  through 
nitrogen  at  very  low  pressures  produces  the  negative 
bands  in  purity.  On  account  of  this  purity  of  the  spec¬ 
trum,  and  because  of  its  extent  and  brightness,  it  has 
been  possible  to  observe  the  inversion  point  of  the 
degradation  of  the  bands.  Tail  bands  analogous  to  the 
cyanogen  tail  bands  appeared.  It  is  concluded  from 
the  structure  of  these  latter  bands  that  N2+  can  be 
dissociated  in  any  elementary  way  by  high-velocity 
electrons.  W.  E.  Downey. 

Distribution  of  energy  and  luminosity  in  the 
cross-section  of  the  positive  column  in  neon  and 
helium.  G.  Zwierler  (Ann.  Physik,  1928,  [iv], 
86,  241— 290).— The  energy  is  found  to  decrease  from 
the  middle  of  the  column  to  the  edge,  quickly  at  first 
but  more  slowly  as  the  edge  is  approached.  The 
energy  decrease  in  a  section  is  greater  the  greater  is 
the  energy  of  the  lines  emitted  from  the  section.  At 
fixed  current  density,  the  energy  decrease  is,  at  first, 
less  than  proportional  to  the  pressure,  but  with 
increasing  pressure  tends,  asymptotically,  to  a 
limiting  value.  The  intensity  of  the  individual 
spectral  lines  increases  at  a  greater  rate  than  that  of 
direct  proportionality  to  the  current  strength. 

W.  E.  Downey. 

Absorption  of  the  vapour  of  excited  mercury 
and  reversal  of  the  green  ray  and  of  its  satellites* 
M.  Ponte  (Compt.  rend,,  1928,  187,  37 — 39). — For 
rays  of  different  series  no  relation  exists  between  the 
intensity  of  the  rays  emitted  by  excited  mercury 
vapour  and  that  of  the  absorption  of  the  correspond¬ 
ing  arc  rays.  The  rays  3Por/$,  %P  $j)  2 1P1  — 
mll)2,  and  2lP1— m*Dz  show  absorption,  the  latter 
pair  to  a  slight  extent  only.  The  PS  series  is  more 
strongly  absorbed  than  the  PD  series,  the  absorption 
of  the  rays  23P0  and  23.P2  being  equivalent  in  the 
former  case,  and  23P0  showing  a  strong  absorption  in 
the  latter.  Reversal  of  the  rays  is  best  studied  by 
the  insertion  of  excited  mercury  vapour  between  the 
plate  and  a  cooled  Cotton  arc,  and  was  observed  for 
).  4358,  for  the  green  ray,  and  for  six  of  its  satellites, 
but  not  for  the  yellow  rays,  J,  Grant' 

Photo-electric  current  as  a  function  of  the  field 
in  air  at  ordinary  pressures.  A.  Blanc  (Compt. 


rend.,  1928,  186,  1835— 1837).— Comparison  of  the 
curves  obtained  for  the  same  metal  subjected  to 
different  illuminations  with  those  for  different  metals 
showed  that  the  form  of  the  curve  depends  on  the 
nature  of  the  metal.  Saturation  is  attained  rapidly 
in  a  vacuum,  since  the  number  of  electrons  emitted 
does  not  depend  on  the  field.  At  sufficiently  high 
pressures,  however,  the  electrons  ionise  the  gas  in 
accordance  with  Thomson’s  theory,  the  mean  number 
of  ions  produced  by  each  increasing  with  the  field 
in  a  manner  depending  on  the  metal.  The  initial 
energy  and  capacity  for  ionisation  of  the  electrons 
depend  on  the  distance  they  travel  in  the  direction 
of  the  field  before  meeting  a  molecule.  They  may 
even  ionise  several  molecules  before  uniting  with  one 
of  them,  and  saturation  is  not-  attained. 

J.  Grant. 

Resonance  line  of  the  iodine  atom  and  the 
optical  dissociation  of  iodine  molecules.  L.  A. 
Turner  (Physical  Rev,,  1928',  [ii],  31,  983 — 985). — 
The  line  1830*4  A.  is  probably  the  resonance  line  of 
the  iodine  atom,  corresponding  with  a  critical  poten¬ 
tial  of  6*75  volts.  Strong  illumination  of  iodine 
vapour  apparently  causes  dissociation  into  atoms, 
since  light  of  the  above  wave-length  is  more  strongly 
absorbed  by  illuminated  than  non  -  illuminated  vapour. 

A.  A.  Elhridgb. 

New  photo-electric  observation  with  thin 
layers  of  alkali  metals.  B.  Gulden  (Naturwiss., 
1928,  16,  547), — An  alternative  explanation  of 
SuhrmaniTs  work  under  the  above  title  (this  voffi 
680)  is  given.  R.  A.  Morton. 

Photo-electric  and  thermionic  properties  of 
iron.  A.  B.  Cardwell  (Free.  Nat.  Acad.  SeL,  1928, 
14,  439 — 445), — The  variation  of  the  photo-electric 
current  of  iron  with  time  of  outgassing  was  determined. 
The  variation  is  complex.  After  a  time  the  photo¬ 
electric  current  increased  in  steps  as  the  time  of  heat¬ 
ing  increased,  changing  less  rapidly  as  the  outgassing 
became  more  complete.  A  thoroughly  outgassed 
specimen  showed  no  fatigue  for  12  hrs.  after  treat¬ 
ment,  When  this  state  was  reached,  the  strength 
of  the  photo-electric  current  depended  on  the  rate  of 
cooling  of  the  iron  filament.  There  was  a  decrease 
in  the  photo-electric  sensitivity  if  a  filament  heated 
above  910°  was  suddenly  cooled,  this  being  due  to  the 
retention  of  part  of  the  y-iron.  The  variation  of  the 
photo-electric,  current  with  temperature  of  the  fila¬ 
ment  was  investigated  for  iron  which  had  been 
outgassed  by  heat  treatment  for  150  hrs.  The 
variation  is  complex.  Between  about  475°  and  70S 
there  is  a  decrease  in  photo-electric  current  due  to  a 
pure  temperature  effect.  At  768°  (where  there  is  a 
transition  of  a-  to  (3-iron)  the  sensitivity  remains 
constant  or  increases  slightly.  Near  910°  (transition, 
of  g-  to  y-iron)  there  is  an  abrupt  decrease  in  the 
sensitivity.  The  thermionic  current  was  also  measured 
and  plotted  against  heating  current.  There  is  an 
abrupt  change  in  the  curve  at  910°,  The  long  wave¬ 
length  limit  for  thoroughly  outgassed  iron  lies  between 
2580  and  2052  A.  The  work  function,  obtained  by 
substituting  these  values  in  Einstein's  photo-electric 
equation,  is  4-72+0*07  volts.  The  question  of 
whether  the  abrupt  changes  in  the  photo-electric  and 
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thermionic  currents  are  due  directly  or  only  indirectly 
to  the  crystallographic  changes  in  the  iron  is  dis¬ 
cussed*  A.  J.  Mee. 

Angular  distribution  of  slow  electrons  on 
passing  through  metal  sheets.  E.  Rupp  (Ann. 
Physik,  1928,  [iv],  85,  981 — 1012). — The  above  distri- 
button  is  photographically  investigated.  The  metals 
used  are  chosen  from  those  with  cubical,  tetragonal, 
and  hexagonal  space-lattices.  The  investigation 
covers  two  main  effects  :  (a)  the  scattering  of  electrons 
in  a  sphere  about  the  point  of  impinging  as  centre ; 
(b)  the  “  diffraction  ”  of  electrons  into  discrete  rings. 
These  electron  diffraction  rings  can  be  fitted  in  with 
X-ray  observations,  using  the  Debye-Seherrcr  method. 
The  calculated  refractive  indices  of  the  metals  for 
electrons  always  exceed  unity.  This  is  in  apparent 
contradiction  with,  the  results  of  Davisson  and 
Germer,  who  found  the  indices  to  be  less  than  unity. 
If,  however,  the  observations  of  these  investigators 
for  small  angles  only  are  taken,  these  give  an  index 
greater  than  one.  The  refractive  index  falls  with 
increasing  electron  velocity,  but  for  a  given  velocity 
is  constant  for  a  given  metal.  The  inner  lattice 
potentials  arc  calculated  from  the  values  of  the 
refractive  indices ;  these  lie  between  10  and  20  volts 
for  the  metals  considered,  and  within  the  accurac}r 
of  the  experiments  this  potential  is  independent  of  the 
velocity.  It  appears  to  be  a  characteristic  constant 
for  any  metal.  A.  J.  Mee. 

Mobilities  of  gas  ions  in  sulphur  dioxide  and 
mixtures  of  sulphur  dioxide  and  hydrogen,  L. 
Du  Sault  and  L.  B.  Loeb  (Proc.  Nat.  Acad.  Sci., 
1928,  14,  384—393 ;  cf.  this  vol.,  453).— Two  sets  of 
values  of  mobilities  were  observed  at  atmospheric 
pressure  in  sulphur  dioxide.  The  values  for  the 
supposedly  less  pure  sample  were  0-34  cm. /sec.  and 
0-32  cm, /sec.,  respectively,  for  positive  and  negative 
ions.  For  the  other  sample  the  values  0*48  cm. /sec. 
and  044  cm. /sec,  on  the  same  scale  were  observed. 
Negative  electrons  could  not  be  detected  down  to 
0*05  cm,  pressure  of  sulphur  dioxide  in  3*8  cm.  of 
pure  hydrogen.  The  effect  of  sulphur  dioxide  at 
higher  concentrations  in  sulphur  dioxide-liydrogen 
mixtures  is  similar  to  the  effect  of  ammonia  in 
ammonia-hydrogen  mixtures.  At  low  concentrations 
the  positive  mobilities  in  hydrogen  were  22  cm. /sec. 
per  volt /cm.  '  W.  E.  Downey. 

Statistical  experiments  on  the  motion  of 
electrons  in  gases.  R,  d5E.  Atkinson  (Proc. 
Roy.  Soe.,  1928,  A,  119,  335—348 ;  cf.  Townsend, 
A.,  1926,  3;  Townsend  and  Foeken,  ibid.,  878).— 
An  attempt  to  explain  Townsend’s  experiments 
(he,  cit.)  on  the  ionisation  of  gases  by  collision  and  the 
critical  potential  of  gases  on  the  basis  of  the  quantum 
theory.  The  most  important  conclusion  reached  is 
that  the  ionisation  potential  of  helium  is  below  25 
volts.  This  result  is  discussed  on  the  assumption 
that  the  gas  always  contains  small  quantities  of 
impurities,  and  with  special  consideration  to  collisions 
of  the  second  kind  (i.e.,  collisions  between  a  normal 
and  an  excited,  but  not  necessarily  metastable, 
molecule,  such  that  the  potential  energy  of  the  excited 
molecule  is  wholly  or  partly  removed  from  it ;  some 


of  the  energy  thus  made  available  may  be  used  to 
put  the  second  molecule  into  an  excited  state,  and  the 
balance  appears  in  the  form  of  kinetic  energy).  The 
production  of  ions  in  the  gas  at  a  voltage  well  below 
the  ionisation  potential  is  considered  to  bo  firmly 
established.  The  fact  that  above  about  60  volts  the 
current  rises  exponentially  may  be  explained  by 
consideration  of  the  normal  diffusion  of  the  meta* 
stable  atoms  between  the  time  of  their  formation  and 
the  collision  of  the  second  kind.  The  distance  they 
will  diffuse  depends  both  on  the  amount  of  impurity 
present  and  on  the  diameter  of  the  metastable  atom. 
It  is  shown  that  ocjp  is  a  single- valued  function  of 
X/p  (where  a  is  the  exponential  constant  of  the 
curves,  p  is  the  pressure,  and  X  the  field  strength), 
a  relation  experimentally  obtained  by  Townsend.  A 
somewhat  similar  verification  is  found  by  taking  the 
statistical  figure  for  the  average  loss  of  energy  on 
collision.  L.  L.  Bercumsilaw. 

Direct  determination  of  the  magnetic  moment 
of  a  single  electron.  T.  Sexl  (Z.  Physik,  1928, 
48,  729 — 730). — A  technique  is  devised  for  determining 
the  magnetic  moment  of  a  single  electron  by  studying 
the  behaviour  of  small  droplets  in  a  magnetic  field. 

J,  W.  Smith. 

Electrons  and  positive  ions  in  pure  argon. 
M.  A,  Da  Silva  (Compfc.  rend,,  1928,  187,  32 — 35). — 
Mobility  measurements  with  alternating  in.  place  of 
direct  fields,  for  effective  voltages  of  from  40  volts/cm,, 
have  confirmed  the  earlier  conclusions  (this  vol., 
341)  that  all  the  negative  ions  in  pure  argon,  even  at 
atmospheric  pressure,  are  free  electrons.  The  mobility 
(K)  is  related  to  the  critical  voltage  ( F0),  the  frequency 
of  the  alternating  field  [n)>  and  the  distance  between 
the  condenser  plates  (d)  by  the  expression  IT— 
-nd2/V0'\/2.  The  critical  voltage  of  the  positive  ions 
is  also  indicated  on  the  curves.  J.  Grant. 

Attempt  to  add  an  electron  to  the  nucleus  of 
an  atom.  W,  D.  Harkins  and  W.  B.  Kay  (Physical 
Rev.,  1928,  [ii],  31,  940 — 945),— Electrons  with  a 
velocity  of  138 — 145  X I03  volts  were  caused  to  strike 
the  surface  of  the  liquid  mercury  anti-cathode  of  an 
X-ray  tube ;  no  gold  was,  however,  detected.  Hence, 
either  too  small  a  proportion  of  electrons  became 
attached,  or  the  nuclei  produced  were  insufficiently 
stable.  A,  A,  Eldridge. 

Lead  isotopes  and  the  problem  of  geologic 
time,  C.  S.  Piggot  (J,  Washington  Acad. 
Sci.,  1928,  18,  209 — -273),— The  possibility  of  deter¬ 
mining  the  ages  of  rocks  by  determination  of  the 
uranium  :  uranium  dead  and  thorium  :  thorium-lead 
ratios  is  discussed,  J,  W.  Smith. 

[Relation  between  atomic  number  and]  atomic 
weight,  A.  von  Fisc  her-Tre  tie  nfelb  (Ann, 
Physik,  1928,  [iv],  85,  1113— 1116) —The  following 
relationship  is  proposed  between  atomic  number  and 
atomic  weight:  3(2?i)£+5([w— l]/3)*-fT™8ttd,  where 
n  represents  the  atomic  number  and  w  the  atomic 
weight  of  an  element.  The  values  for  the  atomic 
weights  obtained  by  means  of  this  expression  agree 
fairly  well  with  the  usually  accepted  values.  The 
formula  is  deduced  from  considerations  of  the  nuclear 
atom.  A.  J.  Mee. 
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Preparation  of  highly  concentrated  polonium 
by  distillation,  E*  Rona  and  E.  A .  W.  Schmidt 
(Z.  Physik,  1928,  48,  784— 789).— Polonium  is 
deposited  on  a  large  surface  of  platinum  foil  by 
electrolysis  of  a  solution  of  radium-D  in  0TAr- nitric 
acid,  using  a  current  density  of  5xl(H  amp.  per 
cm.2  The  electrodes  are  then  cut  into  thin  strips 
and  heated  in  a  quartz  tube  in  a  current  of  hydrogen, 
the  polonium  being  condensed  in  a  platinum  capsule 
cooled  by  means  of  a  large  copper  rod. 

J.  W,  Smith. 

Visual  observation  of  H-particles.  H,  Pettebs- 
sox  (Z.  Physik,  1928,  48,  796— 798).— Two  arrange¬ 
ments  arc  described.  In  the  first  a  polonium  prepar¬ 
ation  is  enclosed  in  a  glass  capillary  of  20  p  wall 
thickness  coated  inside  with  a  layer  of  paraffin  wax 
of  similar  thickness.  The  a-particles  are  unable  to 
penetrate  the  tube,  'whereas  the  H-particles  generated 
in  the  paraffin  wax  pass  readily  through  it  and  their 
paths  are  rendered  visible  by  Wilson's  method.  In 
the  second  arrangement  the  polonium  preparation 
is  covered  by  a  thin  mica  sheet,  coated  on  the  lower 
side  with  a  thin  layer  of  paraffin  wax.  Supported 
above  this  is  a  screen  coated  with  zinc  sulphide, 
scintillations  being  observed  by  means  of  a  lens 
system  mounted  above  the  screen.  J.  W.  Smith. 

Photographic  action  of  H-particles  from 
paraffin  and  atomic  fragments.  M.  Blah  (Z. 
Physik,  1928,  48,  751— 764).— It  is  found  that  the 
sensitivity  of  the  photographic  plate  is  unsuitable  for 
quantitative  measurement  of  atomic  scattering,  but 
this  method  may  be  used  conveniently  for  the 
qualitative  detection  of  H-particles.  J.  W.  Smith. 

Radium  content  of  Stone  Mountain  granite. 
C.  S.  Piggot  (J.  Washington  Acad,  ScL,  1928,  18, 
813— 316)  —The  average  radium  content  of  Stone 
Mountain,  Georgia,  granite  is  4*826  X  10“12  g.  per  g,  of 
granite.  C.  W.  Gibby. 

[Apparatus  for  the  determination  of]  the 
number  of  ions  produced  by  the  a-particles  of 
radium-C'  in  air,  (Mme.)  I.  Curie  and  F.  Joliot 
(Compt.  rend,,  1928,  186,  1 7 22 — 1 724) . — The  ^-radi¬ 
ation  of  radium-0'  has  been  compared  with  a  radium 
standard  by  means  of  its  y-radiation  and  using  an 
apparatus  in  which  the  ionisation  produced  by  a 
known  fraction  of  the  total  radiation  of  the  source  is 
measured.  The  low-speed  [3 -rays  are  eliminated  by  a 
magnetic  field,  and  the  effect  of  they-rays  is  determined 
by  measuring  the  ionisation  produced  with  and  with¬ 
out-  a  magnetic  field,  and  after  interposing  a  series  of 
aluminium  screens  0*02 — GT  mm.  thick.  The  easily 
absorbed  y-radiation  from  radium-5  or  -(?+£?'  has 
an  ionising  effect  which  Is  negligible  compared  with 
that  of  the  a-particles.  J.  Grant. 

Number  of  ions  produced  by  the  a-particles  of 
radium-C'  in  air,  (M.me.)  I.  Curie  and  E.  Joliot 
(Compt.  rend.,  1928,  187,  43 — 45), — The  authors 
continue  the  description  of  their  apparatus  (see 
above)  and  its  use.  A  final  corrected  value  of 
1944 ±10  5.5.  £7.  for  the  ionisation  current  produced 
in  the  angle  2k  by  the  a-particles  emitted  from 
1  millicurie  of  radium-C'  was  obtained,  which  gives 
2-2  or  2*36  X 105  for  the  number  of  ions  produced  by 
one  a-partiele  from  radium- O',  according  to  the  value 


taken  for  the  number  of  a-particles  from  1  g,  of  radium 
(3*7  or  3*45 xIO10,  respectively).  Exact  proportion¬ 
ality  of  ionisation  to  energy  is  not  obtained  for  the 
radiations  of  radium-O' ,  J.  Graft, 

Efficiency  of  [3 -recoil  of  thorium-#.  K.  Donat 
and  K,  Philipp  (Naturwiss.,  1928,  16,  513), — In  an 
earlier  paper  (this  voL,  3)  the  efficiency  of  the  (breed! 
from  thorium- B  was  found  to  be  2—6*5%  of  the 
theoretical.  In  order  to  test  whether  the  low  yield 
is  due  to  evaporation  of  recoil  atoms  from  the  collect¬ 
ing  surface,  the  latter  has  been  maintained  at  low 
temperatures.  At  —90°  the  efficiency  was  9—11%, 
and  at  —170°,  33%,  Further  work  is  necessary  to 
determine  whether  the  yield  becomes  theoretical  with 
extremely  low  temperatures.  R.  A,  Morton. 

Visibility  of  ^-scintillations.  H.  Pettersson 
and  G.  Kirsch  (Naturwiss.,  1928,  16,  463). — 
Polemical  against  Bathe  and  Franz  204), 

.  E.  Downey, 

Regularity  of  radioactive  disintegration,  H.  T, 
Wolff  (Z.  Physik,  1928,  48,  745 — 746). — The  relation 
advanced  by  Sokolow  between  the  disintegration 
constant  of  an  «-ray  emitter  and  its  number  in  the 
radioactive  series  also  follows  directly  from  the 
equation  previously  derived  by  Wolff  (A.,  1920,  ii, 
578)  in  connexion  with  the  Geiger-Nuttall  relation. 

J,  W.  Smith. 

Atomic  fragments,  reflected  a-particles,  and 
X-rays  generated  by  a-particles.  W.  Bothe  and 
H.  Franz  (Z.  Physik,  1928,  49,  1 — 26). — The  atomic 
disintegration,  measured  by  the  H-partiele  emission, 
when  beryllium,  carbon,  aluminium,  and  iron  were 
bombarded  with  a-particles  from  polonium  has  been 
investigated.  The  values  obtained  are  in  agreement 
with  those  of  Rutherford  and  Chadwick  and  show  that 
the  results  of  Kirsch  and  Pettersson  were  too  high, 

J.  W.  Smith. 

Atomic  groupings  for  emanations  and  mix¬ 
tures  of  radio  elements.  (Mlle.)  C,  Chamie 
(Compt.  rend.,  1928,  186,  1838— 1840).— The  author^ 
experiments  (A.,  1927,  1120)  have  been  extended  and 
have  shown  that  radon,  ihoron,  or  acfcinon  liberated 
in  air  or  dissolved  in  mercury  form  groups  of  atoms, 
whilst  in  mixtures  of  radioelemenfcs  heterogeneous 
groups  of  atoms  from  both  sources,  and  groups 
characteristic  of  atoms  all  of  the  same  family,  are 
both  formed.  J.  Grant. 

Mechanism  of  the  oscillation  of  electrons. 
H.  E.  Hollmann  (Ann,  Physik.,  1928,  [iv],  86,  129— 
188). — -It  is  possible  to  obtain  simultaneous  electron 
oscillations  of  different  kinds  in  the  same  valve.  The 
different  kinds  of  electron  oscillation  in  the  Bark- 
hausen-Kurz  decelerating  field  are  described.  Four 
frequency  ranges  are  possible :  {a)  Barkhausen- 

Kurz  oscillations;  { b )  Gill  and  Morrell  oscillations; 
(c)  by  using  a  grid  of  finer  mesh  it  is  possible  to  obtain 
oscillations  of  higher  frequency,  which  take  place, 
not  in  the  anode-cathode  space,  but  between  the 
anode  and  grid  only;  (d)  by  using  a  valve  with 
electrodes  of  smaller  dimensions  it  is  possible  to  get 
oscillations  of  higher  frequency.  A.  J.  Mee. 

Refraction  quotient  of  the  De  Broglie  waves  of 
electrons.  A, Joff£  (Z, Physik,  1928,48,737 — 738). — 
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Although  the  work  of  Schmidt  discussed  by  Klemperer 
(this  vol,  344)  can  be  explained  in  a  simple  manner  on 
the  theory  of  wave  mechanics,  it  by  no  means  proves 
the  latter  theory,  since  the  same  result  can  be  reached 
from  ordinary  electrostatics.  J,  W,  Smith. 

Ionisation  in  the  upper  atmosphere  of  the 
earth.  E.  0.  Hulbtjrt  (Physical  Rev,,  1928,  [ii], 
31,  1018 — 1037) .—A  theory  of  the  ionisation  of  the 
upper  atmosphere  of  the  earth  by  the  ultra-violet 
light  of  the  sun  is  based  on  known  laws  of  pressures 
and  constitution  of  the  high  atmosphere,  ionic 
recombination,  attachment  of  free  electrons  to  neutral 
molecules,  and  diffusion  of  ions.  A  density  of  104  to 
105  electrons  per  cm.3,  or  109  to  1010  ions  per  cm.3,  or  a 
suitable  mixture  of  ions  and  electrons,  seems  possible 
down  to  100  km.  Ozone  may  be  formed  by  ultra¬ 
violet  light  of  wave-length  1300—1800  A, 

A.  A.  Eldridge. 

Correspondence  relationship  between  matrices 
and  Fourier  coefficients  in  the  theory  of  the 
hydrogen  atom.  G.  Eckart  (Z.  Physik,  1928,  48, 
295 — 301 ) , — Mathematical,  R.  W.  Lent. 

Theory  of  magnetic  electrons.  I.  D.  Iwanen- 
ko  and  L.  Landau  (Z.  Physik,  1928,  48,  340—348). — 
Mathematical  "  R.  W,  Lott. 

Helium  nucleus  as  the  foundation  of  other 
atom  nuclei.  H.  Pettersson  (Z.  Physik,  1928, 
48,  799— 804) —From  the  point  of  view  of  the  new 
at.  wt.  determinations  of  Aston,  arguments  are 
brought  forward  against,  the  theory  that  elements  in 
general  are  built  up  from  helium  nuclei. 

J.  W.  Smith. 

Quantum  theory  of  rotating  electrons.  F. 
Moglich  (Z.  Physik,  1928,  48,  852— 887).— Mathe¬ 
matical.  ~  J.  W.  Smith. 

Biracfs  theory  of  spinning  electrons.  J.  yon 
Neumann  (Z.  Physik,  1928,  48,  868 — 88 1 ) . — Mathe¬ 
matical  (cf.  Dirac,  this  vol.,  344,  456). 

J.  W.  Smith. 

Dirac’s  theory  of  spinning  electrons.  A.  Lande 
(Z.  Physik,  1928,  48,  601— 606).— Mathematical. 

J.  W,  Smith. 

Application  of  the  Fermi  statistics  to  the 
distribution  of  electrons  under  fields  in  metals 
and  the  theory  of  electrocapillarity.  0.  K,  Rice 
(Physical  Rev.,  1928,  [ii],  31,  1051—1059),— 

Theoretical.  A.  A.  Elbridge. 

Statistical  methods  in  quantum  theory,  R.  J. 
Clark  and  W.  H.  Watson  (Nature,  1928,  122,  12). 

Evidence  for  the  continuous  creation  of  the 
common  elements  out  of  positive  and  negative 
electrons,  R.  A.  Millikan  and  G,  H,  Cameron 
(Proc,  Nat.  Acad.  ScL,  1928,  14,  445— 450).— The 
evidence  derived  from  the  study  of  cosmic  rays  that 
the  more  stable  and  abundant  elements  (e.g.  helium, 
oxygen,  silicon,  and  iron)  are  being  formed  at  the 
present  time  directly  out  of  protons  and  electrons  is 
summarised.  (1)  Pilot  balloon  experiments  have 
shown  that  there  are  no  strong  radiations  of  wave¬ 
length  intermediate  between  those  of  the  y*rays  and 
the  cosmic  rays  entering  the  earth’s  atmosphere. 
(2)  The  cosmic-ray  spectrum  consists  of  definite 


bands.  Hence  the  rays  cannot  be  formed  in  the 
same  way  as  X-rays,  as  has  been  suggested,  but  are 
probably  produced  by  definite  and  continually 
recurring  atomic  transformations  involving  energy 
changes  of  a  magnitude  much  greater  than  any 
occurring  in  radioactive  processes.  (3)  Using  the 
Einstein  equation  and  the  Dirac  formula,  it  is  possible 
to  show  that  the  only  transformations  which  can  give 
rays  of  the  penetrating  power  of  the  cosmic  rays  are 
those  corresponding  with  the  building  up  of  the 
abundant  elements  from  hydrogen.  The  complete 
breaking  up  of  hydrogen  might  be  another  possibility, 
but  there  are  reasons  against  this.  (4)  The  results  of 
previous  work  have  shown  that  there  are  three  cosmic - 
ray  bands  of  absorption  coefficients  0415,  CIOS,  and 
0-04  per  m.  of  water,  respectively.  The  theoretical 
absorption  coefficients  if  the  rays  were  produced 
(a)  by  formation  of  helium  from  hydrogen,  (6)  by 
formation  of  oxygen  from  hydrogen,  (c)  by  formation 
of  silicon  from  hydrogen,  would  be  0*30,  0*075,  and 
0*043,  respectively.  A.  J.  Me®. 

Wave  mechanics  of  the  atom  lattice.  M,  J.  O. 
Strutt  (Ann,  Physik,  1928,  [iv],  86,  319—324).— 
Mathematical.  W.  E.  Downey. 

Mechanism  of  the  reaction  between  sodium 
vapour  and  copper  halides.  II.  V.  Kondratiev 
(Z.  Physik,  1928,  48,  310 — 322). — The  reaction  be¬ 
tween  sodium  and  potassium  vapour  and  the  vapour 
of  cupric  chloride  and  bromide  in  the  neighbourhood 
of  300°  has  been  examined.  The  spectrum  of  the 
light  emitted  by  the  reacting  vapour  is  that  of  the 
corresponding  cuprous  halide.  Following  a  discussion 
of  the  energy  changes  taking  place  with  the  formation 
of  excited  molecules  of  the  cuprous  halide,  it  is  eon- 
eluded  that  the  reaction  takes  place  at  the  surface  of 
the  containing  vessel  between  solid  cupric  halide  and 
gaseous  alkali  metal  forming  gaseous  cuprous  halide 
and  solid  alkali  metal  halide.  Analysis  of  the  solid 
product  of  the  reaction  confirms  this  view.  The 
distribution  of  alkali  metal  halide  along  the  length  of 
the  tube  in  which  the  alkali  metal  vapour  meets  the 
cupric  halide  vapour  shows  a  sharp  maximum,  as  also 
does  the  distribution  of  intensity  of  the  light  emission, 
which,  however,  lies  nearer  to  the  source  o!  alkali 
metal  vapour ;  this  result,  which  also  obtains  in  the 
reaction  between  sodium  and  mercuric  chloride 
vapours,  is  analogous  with  that  between  sodium  and 
iodine  vapours. 

Earlier  experiments  indicated  that  the  reaction 
between  sodium  and  mercuric  chloride  vapours  was 
homogeneous.  This  has  been  confirmed  by  calcul¬ 
ating  the  rate  of  formation  of  sodium  chloride  from 
the  vapour  pressure  of  the  reacting  vapours  to  be 
21-5x  1020  mols.  per  hr.,  whilst  the  experimental 
value  is  5*5  X 1020.  It.  W.  Lott. 

Afterglow  of  oxygen  and  nitrogen  in  air.  K. 
Stock  (Z.  Physik,  1928,  48,  358 — 359) . — Phenomena 
essentially  similar  to  those  described  by  Herzberg 
(this  vol.,  457)  have  been  observed  by  examining 
the  discharge  in  a  vacuum  tube  in  the  pressure  range 
2—14  mm.  in  the  direction  of  the  flow  of  current. 

R,  W.  Lott. 

Ha  emission  in  the  positive  column.  E,  Lau 
(Z.  Physik,  1928,  48,  824— 830).— The  intensity  and 
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polarisation  of  the  Ha  line  from  the  positive  column 
in  a  discharge  tube  have  been  examined  with  respect 
to  the  gas  pressure  in  the  range  0*05—0*7  mm. 
The  observed  Stark  effect  is  of  the  same  order  as  that 
calculated  by  Sommerfeld’s  theory,  R.  W.  Lunt. 

Spectroscopic  analysis  of  the  light  obtained  by 
molecular  diffusion  of  a  monochromatic  radi¬ 
ation  by  a  fluid.  J.  Caban  nes  and  P.  Daure 
(Compt,  rend.,  1928,  186,  1533— 1534).— Spectro¬ 
scopic  measurements  have  been  made  of  the  change 
in  wave-length,  the  symmetrical  enlarging  of  the 
exciting  ray,  and  of  the  diffusion  spectra  accompany¬ 
ing  the  Raman  effect  (this  voL,  461)  for  benzene  and 
ether  excited  by  the  rays  4046  and  4358  A.  Contrary 
to  previous  theories  (this  voL>  571,  680),  secondary 
rays  of  frequency  higher  than  that  of  the  exciting 
ray  were  not  detected  in  the  diffusion  spectra,  and  the 
emission  of  such  rays  is  therefore  not  sjnnmetrieal 
with  respect  to  the  fundamental  ray,  J,  Grant. 

First  ultra-violet  characteristic  frequency  of  a 
simple  crystal,  R.  Htlsch  and  R,  W.  Po hl  (Z. 
Physik,  1928,  48,  384— 396),— The  ultra-violet 

absorption  spectra  of  thallous  chloride,  bromide,  and 
iodide  and  of  lead  chloride  and  iodide  have  been 
observed  by  mounting  a.  crystal  lamina  of  1  mp  thick¬ 
ness  under  pressure  between  two  silica  plates.  The 
first  characteristic  frequencies  thus  observed  agree 
very  well  with  those  of  alkali  halide  phosphors 
containing  these  substances  in  fine  division.  Addi¬ 
tional  data  for  the  absorption  spectra,  of  crystalline 
iodine  and  silver  halides  are  also  given. 

J.  W.  Smith, 

Broadening:  of  hydrogen  chloride  lines  by 
foreign  gases.  H,  W.  Kussmann  (Z.  Physik,  1928, 
48,  831— 844).— The  influence  of  various  indifferent 
foreign  gases  has  been  investigated  by  absorption 
measurements,  using  a  quartz  lens  method  of  focal 
separation.  Argon,  in  spite  of  its  atomic  symmetry, 
exerts  a  strong  influence,  so  the  broadening  is  sup¬ 
posed  to  be  due,  not  to  an  intramolecular  effect,  but 
to  Lorentzian  collision  damping.  Hence  for  any 
single  foreign  gas  the  absorption  change  brought 
about  by  the  broadening  of  the  line  is  proportional 
to  the  increase  in  the  number  of  collisions,  but  this 
proportionality  factor  differs  with  different  gases. 

J.  W.  Smith. 

Light  absorption  of  some  salts.  A,  Hantzsch 
(Z.  physikal.  Ckem.,  1928,  134,  453— 455) —The 
observation  of  Viterbi  (A.,  1927,  1122)  that  solutions 
of  the  alkaline-earth  halides  show  marked  selective 
absorption  in  the  ultra-violet  is  confirmed  for  barium 
chloride.  The  relation  between  constitution  and 
colour  of  mercuric  iodide  and  of  tin  tetraiodide  in  the 
solid  state  and  in  solution  is  discussed.  The  view  is 
maintained  that  red  mercuric  iodide  is  an  associated 
“  pseudo-complex  salt in  the  solid  state,  but  is  con¬ 
verted  by  dissolution  into  the  unimoleeular  colourless 
pseudo-salt.  0.  J*.  Walker. 

Spectrum  of  the  hydrogen  molecule.  0,  W. 
Richardson  and  P.  M.  Davidson  (Nature,  1928, 
121,  1018). — The  following  are  believed  to  be  the  final 
vibrational  differences  (L"  ->  0",  2"  1",  etc.)  o! 

the  lowest  rotational  levels  of  the  band  systems 
previously  examined  (A.,  1927,  916)  :  1312*55(4), 


1276*60(2),  1242*382,  1209*062,  1176*33(3),  1144-00, 
1112*08,  1081-29.  JMeke  and  HopfiekTs  B  states  are 
considered  to  be  identical  with  the  authors5  final 
states.  The  value  2Baff—uw0 — 31 T  is  deduced. 

A.  A.  Eldridge. 

Absorption  of  ultra-violet  light  by  carbo¬ 
hydrates.  L.  Kwtecinski,  J.  Meyer,  and  L. 
Marcblewski  (Z.  physiol.  Chem.  1928,  176,  292— 
293) —In  general,  pure  sugars  do  not  show  selective 
absorption.  A  concentrated  solution  of  «*methyl- 
glucoside  shows  a  faint  band  about  2800  A.,  but 
0-methylghicoside  does  not.  Glucosan  shows  strong 
absorption.  Ek  Burton. 

Absorption  curves  of  the  pulegonenols,  J. 
Savard  (Coinpt.  rend.,  1928,  186,  1738 — 1741 ;  cf. 
Schott,  A.,  1927,  751). — The  ultra-violet  absorption 
curves  of  pulegone,  pulegonenol,  and  of  their  corre¬ 
sponding  w-compounds  show  that  replacement,  of 
the  CO  group  by  the  C*OH  group  involves  the  dis¬ 
appearance  of  the  first  band  (at  3000 — 3200  A.) 
attributed  to  the  former  group,  and  the  appearance  of 
the  first  portion  of  a  band  in  the  extreme  ultra-violet 
attributed  to  the  latter.  The  position  of  the  ethylenic 
band  is  not  appreciably  changed,  although  the  intensity 
of  its  absorption  maximum  is  lowered.  There  is 
evidence  of  molecular  combination  between  pulegone 
and  tsopulegone  or  its  enol.  J,  Grant. 

Intermetallic  compounds  in  the  vapour  state. 
The  spectra  ol  the  alkali  metals,  and  of  their 
alloys  with  each  other.  J,  M.  Walter  and  S. 
Barratt  (Proc.  Roy.  Soe,,  192S,  A,  119,  257—275).— 
An  apparatus  is  described  for  the  determination  of  the 
vapour  density  of  potassium  by  the  Victor  Meyer 
method  at  950°.  A  special  device  was  employed ‘for 
the  accurate  weighing  of  the  potassium  (free  from 
oxide)  into  the  steel  bottle.  The  results  show  that  at 
935°  the  ratio  [K0]/[K]  does  not  exceed  5xl(h2,  and 
the  conclusion  is  reached  that  the  alkali  metals  at 
their  b.  p.  contain  not  more  than  5%,  and  probably 
only  about  2%,  of  molecules  of  the  type  hR  The 
band  spectra  of  the  alkali  metals  lithium,  sodium, 
potassium,  rubidium,  and  caesium  have  been  re¬ 
investigated  and  a  number  of  new  bands  are  described. 
Metals  which  are  known  to  possess  a  measurable  pro¬ 
portion  of  polyatomic  molecules  show  bands  in  their 
absorption  spectra,  and  the  observation  of  such  bands 
is  considered  a  delicate  test  lor  the  existence  of 
association  in  the  vapours.  From  an  examination  of 
the  absorption  spectra  of  the  mixed  vapours  of  the 
alkali  metals  it  is  shown  that  these  metals  form  a 
complete  series  of  binary  molecules  with  each  other 
in  the  vapour  state.  The  band  systems  lie,  in  general, 
near  the  lines  of  the  principal  series  of  the  constituent 
atoms,  but  the  molecules  containing  lithium  are 
exceptions  to  this  rule.  Most  of  the  alkali  metal 
molecules  possess  a  distinct  type  of  absorption 
spectrum,  in  addition  to  these  hand  systems.  The 
second  type  consists  of  an  isolated  diffuse  band,  which 
is  probably  a  true  continuous  spectrum.  It  is  sug¬ 
gested  that  these  regions  correspond  with  the  con¬ 
tinuous  absorption  of  the  halogen  molecules,  and  the 
heats  of  formation  of  the  alkali  metal  molecules  have 
been  worked  out  on  this  basis, 

LT  i  Rranmis  h  aw  „ 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


813 


Ultra-violet  absorption  spectrum  of  chloro¬ 
phyll  in  alcoholic  solution.  E.  Leweowitsch 
(Biochem.  J\,  1928,  22,  777—778). — Absorption 

maxima  are  shown  at  4200  and  3250  A.  No  trace 
could  be  found  of  any  further  minimum  or  descent  of 
the  curve,  which  rose  steeply  below  a  wave-length  of 
2400  A.  *  S.  S.  Zilva. 

Absorption  of  plane  polarised  infra-red  radi¬ 
ation  by  calc  spar.  F.  Matgssi  (Z.  Physik,  1928, 
48,  616 — 623). — The  absorption  of  plane  polarised 
infra-red  radiation  by  calcspar,  with  the  optical  axis 
parallel  with  the  electrical  vector,  has  been  investig¬ 
ated  over  the  range  2—16  [x.  Between  5*3  and  8  f i 
and  round  11*5  a  measurements  were  also  made  with 
the  optical  axis  in  different  positions.  The  loss  by 
reflexion  was  measured  and  correction  applied. 
Combination  relations  between  the  different  absorption 
bands  are  deduced.  J.  W.  SisrrrH. 

Spectrum  of  gold  chloride.  W.  F.  C.  Ferguson 
(Physical  Rev.,  1928,  [ii],  31,  969 — 972).— Auric 
chloride  vapour  was  introduced  into  a  stream  of  active 
nitrogen,  and  the  spectrum  thus  excited  was  examined 
in  the  region  7000 — 2000  A.  Except  for  certain 
atomic  lines,  it  consisted  of  43  bands  comprising,  for 
each  isotope  of  aurous  chloride,  two  intermingled 
systems  in  the  green;  all  the  bands  were  shaded 
towards  the  red.  The  vibrational  intensity  distri¬ 
bution  agreed  with  that  anticipated.  Attempts  to 
excite  the  spectra  of  gold  bromide  and  iodide 
similarly  were  unsuccessful.  A.  A.  Eldridge, 

Absorption  spectrum  of  vitamin- A.  R.  A. 
Morton  and  I.  M.  Heilbron  (Nature,  1928,  122, 
10). — Vitamin- A  concentrates  show  a  prominent 
absorption  band  at  328*5  gu,  the  intensity  of  which 
accords  with  the  potency  as  determined  by  the  anti¬ 
mony  trichloride  test.  Irradiation  results  in  the 
disappearance  of  the  chromogenic  substance,  and  the 
destruction  of  the  vitamin  by  aeration  or  oxidation 
is  also  confirmed  by  speetrograpkie  observations. 
It  appears  probable  that  the  first  decomposition 
products  of  vitamin- A  include  a  substance  possessing 
an  absorption  band  in  the  region  275—285  (vx. 

A.  A.  Eldridge. 

Secondary  radiation  observed  in  the  molecular 
diffusion  of  light  by  fluids  (Raman  effect).  P. 
Datjre  (Compt.  rend.,  1928,  186,  1833 — 1835 ;  cf. 
this  vol.,  461). — The  frequencies  of  the  secondary 
radiations  are  given  by  the  formula  N — npi  where  N 
is  the  frequency  of  the  exciting  radiation  and  np 
represents  the  characteristic  constants  of  the  fluid 
and  is  probably  related  to  its  infra-red  absorption 
spectrum.  Values  of  the  latter  are  given.  It  has 
been  shown  for  ether,  ethyl  alcohol,  benzene,  toluene, 
and  aqueous  salt  solutions  that  spectra  of  fluids 
having  a  common  radical  contain  some  rays  in 
common,  some  different,  and  some  slightly  displaced. 
Rays  corresponding  with  the  same  molecular  fre¬ 
quency  have  the  same  degree  of  polarisation,  and 
the  spectrum  of  a  benzene-toluene  mixture  is  the 
superposition  of  the  constituent  spectra  (cl.  Wood’s 
fluorescence  spectra).  The  intensities  probably 
depend  on  that  of  the  exciting  rav  and  on  the  mole¬ 
cular  density.  J.  Grant, 


Chemistry  and  band  spectra.  R.  Mecke 
(Naturwiss.,  1928,  16,  521 — 529). — A  lecture. 

R.  A.  Morton. 

Absorption  spectra  of  quinolphthalein  and 
quinolsulphonephthalein.  C.  V,  Shapiro  (J. 
Amer.  Ckem.  Soc.,  1928,  50,  1772— 1778).— The 
absorption  spectrum  of  quinolsulphonephthalein  in 
water  or  alcohol  is  closely  similar  to  those  which  it 
and  quinolphthalein  exhibit  in  sulphuric  acid  and 
alcoholic  hydrogen  chloride,  but  differs  entirely 
in  type  from  the  lactonoid  spectrum  of  quinol¬ 
phthalein  or  plienolpktkalei  n  in  alcohol.  This 
confirms  the  view*  (cf.  ibid.t  1730)  that  free  quinol- 
sulphoneplithalein  is  an  internal  salt,  and  sug¬ 
gests  that  all  solutions  of  the  first  type  contain 
salts  of  m-quinonoid  derivatives.  Quinolsu lpkone- 
plithalein  dibenzoate  is  probably  also  quinonoid, 
since  its  absorption  spectrum  differs  in  type  from  that 
of  quinolphthalein  dibenzoate.  In  alcoholic  solution 
100  mols.  of  potassium  hydroxide  convert  quinol- 
plitkalein  into  a  mixture  of  the  blue  di-  and  colourless 
tri-potassium  salts  and  quinolsulphonephthalein  into 
the  dipotassium  salt,  whilst  smaller  proportions  of 
alkali  give  mixtures  of  dipotassium  salt  and  unchanged 
phthalein.  In  33%  aqueous  potassium  hydroxide 
both  yield  nearly  colourless  solutions  of  tripotassium 
salts.  *  H.  E.  F.  Notton. 

Fluorescence  of  mercury  vapour.  H.  Niewod- 
niczanski  (Z.  Physik,  1928,  49,  59 — 72). — The 
spectrum  of  the  fluorescence  radiation  emitted  by 
superheated  mercury  vapour  excited  by  an  aluminium 
spark  has  been  investigated  over  the  temperature 
range  245 — 9 10°.  The  bands  generally  became  weaker 
with  rising  temperature,  except  the  continuous  band 
with  an  intensity  maximum  at  about  3300  A.  which 
attains  a  maximum  intensity  at  about  500°*  In  the 
presence  of  hydrogen  all  the  lines  and  bands  were 
much  weaker,  except  the  band  with  a  long-wave 
convergence  frequency  of  2349  A.,  of  which  the 
intensity  remained  unchanged.  From  the  data 
obtained  the  carriers  of  the  bands  are  deduced.  The 
decrease  in  the  intensity  of  the  band  with  a  con¬ 
vergence  frequency  of  2349  A,  with  increasing  vapour 
density  in  the  saturated  vapour  is  attributed  to 
increased  band  absorption.  J.  W.  Smith. 

Resonance  fluorescence  of  cyanogen.  G.  Herz- 
berg  (Naturwiss.,  1928,  16,  464 — 465). — The 
cyanogen  bands  occurring  in  the  spectrum  of  active 
nitrogen  are  found  to  be  due  to  resonance  fluorescence 
excited  by  the  ultra-violet  bands. 

W.  E,  Downey. 

Fluorescence  of  electrically  [and  optically] 
excited  mercury  vapour.  S.  Pienkoyski  (Compt. 
rend.,  1928,  186,  1530— 1532).— A  study  of  the 
electrically  excited  fluorescence  of  moving  mercury 
vapour  of  different  densities  by  the  use  of  colour 
filters  has  shown  that  the  ray  4358  (235— 23P1)  is 
principally  responsible  for  its  excitation  and  the  rays 
4047  (235f— 2SP0)  and  5461  (23>Sf-2^P2)  to  smaller 
extents.  Optical  excitation  is  produced  principally  by 
the  ray  2537,  and  affects  mercury  atoms  in  the  state 
23Pr  The  atoms  then  change  into  the  state  2 
under  the  influence  of  the  ray  4358,  the  emission  of 
fluorescence  being  connected  with  the  subsequent 


return  of  the  atom  to  its  normal  state.  The  fluores¬ 
cence  of  atomic  mercury  shows  no  appreciable 
retardation,  J.  Grant. 

Photo-luminescence  of  ar3,iiiiiin  salts.  S,  J, 
Vavilov  and  V.  L.  Levschin  (Z.  Physik,  1928,  48, 
397—425). —The  phosphorescence  of  uranium  salt 
crystals,  uranium  glasses,  and  solutions  follows  the 
equation  I=I0ellT.  Only  on  excitation  by  short-wave 
ultra-violet  radiation  does  a  second  type  of  resonance 
appear,  and  this  is  of  short  duration.  The  resonance 
of  solutions  is  dependent  on  the  concentration  and  to 
a  smaller  extent  on  the  temperature.  The  light 
emitted  is  not  polarised.  It  is  concluded  that  the 
photo-luminescence  arises  from  radiating  trans¬ 
formation  in  the  excited  molecule.  J,  W.  Smith. 

Tesla  luminescence  spectra  of  the  halogens. 
I.  Iodine.  S.  S,  Bhatnagar,  D.  L.  Shrivastava, 
K.  N.  Mathur,  and  R.  K.  Sharma  (Phil.  Mag.,  1928, 
[vii],  5,  1226 — 1239). — The  Tesla  luminescence 

spectrum  of  iodine  has  been  shown  to  have  a  con¬ 
tinuous  luminous  background  with  ^  sharp  edges 
extending  over  the  range  X 4800 — - 2130  A.  A  number 
of  electronic  emission  bands  are  superimposed  on  this 
background.  These  comprise  four  systems,  of  which 
one  has  been  analysed  and  shown  to  agree  with  the 
equation  v=29078+(710?t'— 8?t'2)  — (213-7W"— 0-6?i"2), 
where  29078  is  the  wave -number  of  the  band  at  the 
head  of  the  system.  The  fluorescence  term  (213-7n"— 
0’6tt"2)  is  shown  to  arise  from  emission  as  the  molecule 
returns  from  a  higher  excited  state  to  the  metastable 
2 p±  state.  The  strong  bands  at  XX 4800  and  3440  are 
discussed  and  an  attempt  is  made  to  explain  the 
continuous  background.  A,  E.  Mitchell. 

Chemiluminescence  by  oxidation  of  dyes  with 
ozone.  N.  N.  Biswas  and  N.  R.  Dhar  (Z.  anorg, 
Chem.,  1928,  173,  125 — 136).— A  large  number  of 
dyes  (e.g.,e  os  in,  saf  ranine,  thioflavine,  etc.)  dissolved  in 
various  solvents  were  treated  with  ozonised  oxygen. 
Many  of  them  emitted  radiation  in  the  form  of  light 
of  definite  wave-lengths.  No  light  is  seen  if  oxygen 
alone  is  used.  It  was  found  impossible  to  photo¬ 
graph  the  spectrum  of  the  emitted  light  owing  to  its 
feebleness,  but  the  wave-lengths  were  measured  by 
means  of  a  quartz  spectrograph,  and  the  intensities  by 
a  spectrophotometer.  The  relative  intensity  of  the 
light  for  any  particular  dye  depends  on  the  solvent. 
The  intensity  is  usually  less  in  water  than  in  alcohol. 
The  effect  of  the  addition  of  various  substances  (e.g., 
nicotine,  strychnine,  benz aldehyde,  etc.)  to  the  dyes 
was  investigated.  In  no  case  was  the  light  increased 
by  the  addition  of  a  foreign  substance.  Reduc¬ 
ing  substances  suppressed  it.  The  light  is  equally 
bright  if  the  substance  is  fluorescent.'  The  chemi¬ 
luminescence  spectrum  does  not  correspond  with  the 
fluorescence  spectrum.  The  relationship  between 
chemiluminescence  and  fluorescence  is  discussed  from 
the  point  of  view  of  the  activation  of  molecules,  and 
the  theory  is  applied  to  previous  work  on  oxidation. 

A.  J,  Mee. 

Supposed  luminescence  of  liquids  on  adiabatic 
compression.  G.  Tammany  and  C.  Kroger  (Z. 
anorg.  Chem„  1928, 171,  364— 366).— The  momentary 
luminescence  of  liquids  wKen  subjected  to  sudden 
compression  appears  in  some  instances  to  be  due  to 


the  compression  of  air  bubbles  present  in  the  liquid, 
but  it  is  not  certain  that  this  is  always  so, 

R.  CUTHILL. 

Light  emitted  by  the  reunion  of  iodine  [atoms] . 
V.  Kondrateev  and  A.  Leipunski  (Naturwiss., 
1928,  16,  463 — 464), — The  light  emitted  by  heating 
iodine  in  air  or  in  a  vacuum  has  been  examined  by 
means  of  a  visual  spectroscope.  Bands  are  found  in 
the  red,  yellow,  and  green  regions.  It  is  concluded 
that  the  light  has  its  origin  in  the  reunion  of  an 
excited  iodine  atom  with  a  normal  atom  to  form  a 
molecule.  W.  E.  Downey. 

Chemiluminescence  ;  energetics,  spectra,  in¬ 
tensity  ,  and  efficiency,  E.  Q.  Adams  (Bull.  Nat, 
Res,  Council,  U.S.A.,  1927,  No.  59,  30— 40).— For 
the  emission  of  visible  light,  some  atomic  or  molecular 
system  must  be  in  a  state  richer  in  energy  by  37 — 
71  kg, -cal.  per  mol.  than  some  lower  state  to  which 
spontaneous  transition  is  possible.  Quantitative  data 
for  luminescence  spectra  are  surveyed.  The  efficiency 
of  chemiluminescence  reactions  is  usually  far  below 
1%.  Chemical  Abstracts. 

Chemiluminescence  ;  photo  chemistry  and 
chemiluminescence  ;  kinetics  of  chemiliimines- 
cence,  H.  S.  Taylor  (Bull.  Nat.  Res.  Council, 
U.S.A.,  1927,  No.  59,  41 — 49) . — Chemiluminescence 
processes,  which  are  the  reversal  of  photochemical 
and  photosensitised  processes  respectively,  are  con¬ 
sidered  generally.  Chemical  Abstracts. 

Chemiluminescence  ;  experimental  methods, 
A.  H.  Ppunb  (Bull.  Nat.  Res.  Council,  U.S.A.,  1927, 
No.  59,  23— 29).— A  survey. 

Chemical  Abstracts. 

Chemiluminescence  ;  types,  A.  D.  Garrison 
(Bull,  Nat,  Res.  Council,  U.S.A.,  1927,  No,  59,  7— 
22) . — Chemiluminescence  reactions  arc  direct  or 
indirect ;  in  the  latter  the  chemical  reaction  occurs  as 
an  intermediate  transformation  of  some  other  form  of 
energy  into  light.  Chemical  Abstracts. 

Bioluminescence.  E.  N,  Harvey  (Bull.  Nat, 
Res.  Council,  U.S.A.,  1927,  No.  59,  50— 62).—  A 
survey  of  the  bioluminescence  of  Cypridina,  and  its 
mechanism.  Chemical  Abstracts. 

Phosphorescence  in  relation  to  electrical 
phenomena.  R.  W.  Pohl  (Naturwiss.,  1928,  16, 
477 — 484). — A  crystalline  phosphor  at  a  low  tem¬ 
perature  can  store  up  radiant  energy  and  retain  it. 
Excitation  at  higher  temperatures  is  accompanied  by 
emission  of  a  part  of  the  absorbed  energy  during  the 
activation  process .  The  liberation  of  energy  is  increased 
by  exposure  to  infra-red  or  long- wave  radiation.  By 
long-wave  radiation  is  meant  those  rays  which  are 
absorbed  by  the  excited  phosphor  and  not  by  the  un¬ 
excited  material.  Excitation  consists  in  the  liberation 
of  electrons  by  photo-electric  effects ;  luminosity  arises 
from  the  return  of  such  electrons  to  the  normal 
state.  When  it  is  stated  that  phosphorescence  is  a 
result  of  photo-electric  phenomena,  it  is  not  implied 
that  photo-electric  conduction  is  restricted  to  phos¬ 
phors.  With  crystals  exhibiting  a  high  refractive 
index  (e.g.,  >2),  a  photo-electric  primary  current  is 
quite  general,  and  with  crystals  showing  a  lower 
refractive  index  the  effect  can  be  obtained  by  pre- 
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paring  special  crystals ;  sodium  chloride  which 

iias  been  treated  with  sodium  vapour  becomes 
yellow  and  exhibits  photo-electric  conduction.  The 
return  to  its  normal  position  of  a  plioto-eleetrieally 
displaced  electron  is  not  the  sole  condition  determining 
phosphorescence.  The  best  definition  of  a  phosphor 
appears  to  be  :  an  insulating  crystalline  material  with 
which  a  minute  trace  of  a  highly  refracting  substance 
has  been  incorporated  in  the  molten  state.  Lumin¬ 
osity  is  only  an  accessory  phenomenon,  and  it  may  be 
absent  in  cases  where  the  essentials  {light  absorption, 
electrical  phenomena,  etc.)  are  present.  This  view 
makes  the  absorption  spectra  of  phosphors  very 
important ;  in  most  cases,  however,  the  sintered 
micro-crystalline  powders  are  difficult  to  investigate, 
not  only  because  of  their  physical  nature,  but  also 
because  the  absorption  of  the  pliosphorogen  may  be 
masked  by  that  of  the  diluent. 

A  series  of  alkali  halide  phosphors  with  traces  of 
thallium  chloride  and  lead  chloride  as  phosphorogens 
has  been  prepared  and  has  proved  amenable  to  spectro¬ 
scopic  investigation  because  large  crystals  can  be 
grown  and  polished  and  cut  into  sections.  The 
thallium  phosphors  exhibit  sharp  absorption  bands 
at  about  250  and  193  gg,  whilst  a  lead-potassium 
chloride  phosphor  shows  bands  at  273  and  196  gu. 
Pure  thallium  chloride  shows  bands  at  about  250  and 
220  pp?  whilst  lead  chloride  has  bands  at  270  and 
220  pa.  These  results  show  that  a  phosphor  can  be 
regarded  as  a  mixed  crystal  with  a  very  low  con¬ 
centration  of  one  component.  Apart  from  secondary 
“  solvent  ”  shifts,  the  absorption  spectra  show  that 
the  characteristic  frequencies  of  the  ultra-violet 
dispersion  electrons  of  the  substance  present  in  small 
concentration  (pliosphorogen)  represent  the  activating 
rays  of  the  phosphor.  R.  A.  Morton. 

Quantum  yield  in  the  photolysis  of  silver 
chloride,  P.  Feldmann  (Naturwiss.,  1928,  16, 
530 — 531). — Gelatin-free  silver  chloride  has  been 
exposed  to  monochromatic  light  (365  pa)  under  con¬ 
ditions  such  that  the  whole  of  the  incident  light  was 
absorbed.  The  halide  was  immersed  in  water  so  that 
the  liberated  chlorine  would  appear  as  hydrochloric 
and  hyp ochlo rous  acids.  Analysis  of  the  solution 
by  the  method  of  Lange  and  Schwartz  (A.,  1926,  701) 
indicated  that  the  ratio  chlorine  atoms/quanta  is 
0*86^2%.  The  ratio  is  much  lower  with  silver 
chloride  exposed  to  light  before  the  experiment. 
The  slight  departure  from  Einstein’s  law  of  photo¬ 
chemical  equivalence  is  ascribed  to  absorption  by 
silver  formed  in  the  photochemical  reaction. 

R.  A .  Morton. 

Dielectric  constant  of  benzene-toluene  mix- 
hires.  R,  D.  Schulwas-Sorokina  (Z.  Physik,  1928, 
48,  426—437 ) .—Colley  (ibid.,  1909,  10,  663)  reported 
that  in  benzene-toluene  mixtures  the  dielectric  con¬ 
stant  measured  for  damped  wave  trains,  in  which  the 
train  frequency  was  10s  seer1,  when  expressed  as  a 
function  of  the  toluene  concentration  exhibited  a 
number  of  maxima  which  were  attributed  to  the 
liberation  of  photo-electrons  by  the  electric  field. 
In  order  to  investigate  this  phenomena,  determin¬ 
ations  of  the  dielectric  constant  of  such  mixtures  have 
been  made  in  undamped  alternating  electric  fields  of 


frequency  corresponding  with  a  wave-length  of 
190  in.  No  evidence  of  the  phenomena  reported  by 
Colley  has  been  observed.  R,  W.  Lunt. 

Effect  of  radioactive  radiation  on  the  dielectric 
constant.  G.  Gueben  (Bull.  Acad.  roy.  Belg.,  1927, 
[v],  13,  509 — 525).— A  more  detailed  account  of  work 
already  published  (this  vol.,  460). 

Dielectric  constants  of  ammonia,  phosphine, 
and  arsine.  H.  E.  Watson  (J.  Indian  Inst.  Sci., 
1928,  11a,  41 — 61). — An  amplified  account  of  work 
already  published  (see  this  vol.,  107). 

Variation  of  dielectric  constant  of  liquids  with 
pressure.  L.  Cagniard  (Ann.  Physique,  1928,  [x], 
9,  460 — 553). — -A  sensitive  method  for  measuring 
dielectric  constants  by  means  of  a  Wheatstone’s 
bridge  is  described,  having  a  sensitivity  of  1  in 
6  x10b  The  variation  of  the  pressure  coefficient 
with  temperature  lias  been  measured  for  carbon 
tetrachloride,  hexane,  cycZohexane,  and  amyl  alcohol, 
from  1°  to  24°.  For  dipolar  dielectrics  Ss/Sp  and 
[l/(So/Sp)](S2e/Sp$jp)  are  less,  and  for  other  dielectrics 
greater,  than  the  values  calculated  from  Debye’s 
formula.  C.  W.  Gibby. 

Variation  of  dielectric  constant  of  some  gases 
with  temperature  at  different  pressures.  EL  A. 
Stuart  (Z.  Physik,  1928,  48,  747). — A  discussion  of 
Eorro’s  results  (this  vol.,  347). 

Dielectric  polarisation  of  liquids.  I.  Di¬ 
electric  constants  and  densities  of  solutions  of 
the  chlorobenzenes  in  benzene  and  in  hexane. 
C.  P.  Smyth,  S.  O.  Morgan,  and  J.  C.  Boyce 
(J.  Amen  Chem.  Soc.,  1928,  50,  1530—1547).—  A 
capacity  bridge  suitable  for  determining  the  dielectric 
constants  of  liquids  is  described.  The  constants  and 
densities  at  0°,  25°,  and  50°,  of  solutions  of  chloro¬ 
benzene,  and  o-,  m-,  and  p- dichlorobenzenes  in  benz¬ 
ene  and  in  hexane  are  recorded.  The  curves  repre¬ 
senting  the  variation  of  density,  dielectric  constant, 
and  polarisation  as  functions  of  the  mol.  fraction  of 
solute  indicate  that  the  molecules  influence  one  another 
more  strongly  the  greater  are  their  moments  and  their 
concentrations,  and  the  lower  is  the  temperature. 

S.  K.  Tweedy. 

Dielectric  polarisation  of  liquids.  II.  Tem¬ 
perature  dependence  of  the  polarisation  in  cer¬ 
tain  liquid  mixtures.  C.  P.  Smyth  and  S.  O. 
Morgan  (J.  Amer.  Chem.  Soc.,  1928,  50,  1547— 
1560). — The  dielectric  constants  and  densities  of 
liquid  solutions  of  ethyl  bromide,  chloroform,  and 
chlorobenzene  in  hexane  are  recorded  over  the 
maximum  temperature  range.  A  special  form  of 
pyknometer  is  described.  Approximate  values  for 
the  polarisation  due  to  the  shifts  of  atoms  and  groups 
of  atoms  are  obtained,  and  Debye’s  equation  is  shown 
to  hold  for  infinitely  dilute  liquids.  As  before,  the 
molecules  affect  one  another  more  strongly  the  greater 
are  their  moments  and  concentrations  and  the  lower 
is  the  temperature  (cf.  preceding  abstract). 

S.  K .  Tweedy. 

Molecular  and  atomic  volumes,  XIX. 
Density  of  the  chlorides  of  uranium,  tungsten, 
and  molybdenum.  W.  Riltz  and  C.  Fenditlts  (Z. 
anorg.  Chem.,  1928,  172,  385— 394).— Details  are 
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given  of  the  preparation  and  the  results  of  density 
determinations  of  the  following  chlorides :  UC14, 

d  4*854;  UC13,  d  5-440;  WCl*  d  3-520;  WC15, 
d  3-875;  W014s  d  4-624;  WCI2,  d  5*436;  MoC16, 
d  2-928;  MoC13,  d  3*578;  MoC12,  d  3-714.  The 
molecular  volume  of  chlorine  in  the  different  com¬ 
pounds  at  0°  has  been  calculated  and  compared  with 
the  molecular  volume  of  free  chlorine.  In  the 
higher  chlorides  the  two  agree  very  closely,  hut  in 
the  lower  chlorides  the  molecular  volume  of  combined 
chlorine  is  either  above  or  below  that  of  free  chlorine, 
the  largest  value  being  in  the  lowest,  i.e.>  the  most 
unsaturated  chloride.  If  the  molecular  volumes  of 
the  halides  are  compared  in  the  uranium,  aluminium, 
and  indium  chlorides,  bromides,  and  iodides,  it  is 
found  that,  for  UC14,  A10J3,  InCl3,  and  InBr3  the 
molecular  volumes  of  the  halogens  are  practically 
the  same  in  the  free  and  combined  states.  These 
substances  all  form  an  ionic  crystal  lattice.  For 
UBr4?  A1Bf3,  UI4,  A1I3j  and  Inl3  the  molecular  volume 
of  the  combined  halogen  is  considerably  greater  in  all 
cases  than  that  of  the  free  halogen,  and  the  deviation 
is  about  the  same  for  each.  These  substances  all  form 
a  molecular  lattice,  The  results  thus  point  to  a 
morphological  origin  for  the  deviation  of  molecular 
volumes  from  additivity.  M.  S.  Burr. 

Molecular  and  atomic  volumes*  XX,  Density 
measurements  of  iodine  chlorides .  E.  Birk  (Z. 
anorg.  Chern.,  1928,  172,  395 — 402) . — Density  deter¬ 
minations  have  been  made  on  solid  cl-  and  p -iodine 
mo  no  chlorides  with  air  in  the  py  kilometer  instead  of 
liquid,  the  volume  of  the  air  being  determined  by 
driving  it  out  with  a  current  of  carbon  dioxide  and 
measuring  in  a  eudiometer.  The  stable  a-form  has 
a  molecular  volume  of  42-1  at  0°,  and  the  labile 
P-form  44*8,  whilst  liquid  iodine  monochloride  has  a 
molecular  volume  of  52*3  at  29°.  The  results  are  in 
agreement  with  the  rule  that  the  labile  form  of  a 
mono  tropic  substance  passes  into  the  stable  form  with 
contraction  of  volume,  and  also  that  the  molecular 
volume  of  the  cc-form  is  equal  to  the  product  of  the 
factor  0:81  and  the  molecular  volume  of  the  liquid 
phase  in  the  neighbourhood  of  the  in,  p.  At 
0°  Abs.  the  molecular  volume  of  a  -iodine  mono- 
chloride  is  corrected  to  40*9,  and  the  sum  of  the 
molecular  volumes  of  iodine  and  chlorine  is  40-8. 
The  agreement  is  within  the  limits  of  experimental 
error.  The  density  of  solid  iodine  trichloride  has 
been  determined,  using  liquid  chlorine  as  the  pyk- 
nometer  liquid.  The  molecular  volume  at  —40°  is 
72*84,  When  reduced  to  0°  Abs.  this  becomes  70*7, 
whereas  by  calculation  it  is  73*8,  indicating  that  the 
formation  of  the  trichloride  is  accompanied  by  a 
small  contraction.  M.  3.  Burr. 

Non-polar  linking  and  atomic  refraction*  I. 
R,  Samuel  (Z.  Pliysik,  1928,  49,  95— 136).— A 
modification  of  Lewis5  octet  theory  is  suggested  by 
the  assumption  that  even  in  non- polar  combination 
one  electron  only  is  essentially  concerned  in  the  union, 
so  that  one  atom  is  more  positive  and  the  other  more 
negative  than  its  partner.  For  non-polar  inorganic 
molecules,  molecular  refraction  can  be  divided  into 
atomic  refractions  so  long  as  the  kind  of  linking  and 
valency  are  borne  in  mind.  Thus  from  atomic 


refractions  the  type  and  strength  of  the  bindings  in 
a  non-polar  compound  can  be  deduced. 

J.  W.  Smith, 

Dispersion  of  magnesium  sulphide.  M.  Haase 
(Z.  Krist.,  1927,  66,  236—238 ;  Chcm.  Zentr.,  1928,  i, 
1012). — -Magnesium  sulphide  has  %10  2*284^0*002, 
??Tj 70 2*277  A; 0-002,  n616  2-266±(M)01,  nm  2-259±G-001, 
V  41  ±3.  ’’  A.  A.  Eldridge. 

Potassium,  rubidium,  caesium,  ammonium, 
and  thallium  tetr  oxalates.  M.  W.  Porter 
(Z.  Krist.,  1927,  66,  217—235 ;  Chem.  Zentr., 
1928,  i,  1015). — Potassium  trihydrogen  oxalate, 
KHC204,HoC204,2H20,  has  d  1*860,  and  is  triclinic, 
a  :  b  :  c=0-G001 : 1 :  0*6643,  a  86°  2',  p  100°  4',  y  78°  42' ; 
strong  negative  double  refraction ;  na  1*4152,  np 
1*5364,  ny  1-5604.  The  rubidium  salt  has  d  2-124, 
a:b:  c^0-5909  :  1  :  0*6774,  a  85°  20',  p  97°  43*5', 
y  97°  36'  (?);  strong  negative  double  refraction; 
na  1*4210,  1*5428,  ny  1*5595.  The  ammonium 

salt  has  d  1-655,  a  :  b  :  c= 0*6019  :  1  ;  0*6865,  cc  85° 
49',  P  97°  50b  y  79°  43';  na  1*4237,  nn  1-5500,  % 
1*5687.  The  caesium  salt  has  d  2*352,  a :  b  :  c— 
0*5826:1  :  0*6917,  «  85°  23b  P  95°  13',  y  80°  34'; 
na  1*4365,  %  1*5523,  nY  1*5621.  The  thallous  salt  has 
d  2*992,  a:b:  c=0*5854  : 1  ;  0*6859,  a  84°  58', 
p  96°  59',  y  80°  4';  na  1*5097,  up  1*6319,  %  1*6538. 

A.  A.  Eldridge, 

Rotatory  dispersion  of  solutions.  R.  Lucas 
(Ann.  Physique,  1928,  [x],  9,  381 — 459). — The 
rotatory  dispersion  of  tartaric  acid  and  of  ethyl  and 
methyl  tartrates  has  been  measured  in  various  solvents, 
for  seven  wave-lengths  between  6780  and  4358  A. 
The  results  can  be  explained  on  the  assumption  that 
mixtures  of  three  forms,  in  discontinuous  equilibrium, 
are  being  dealt  with.  Stereochemical  configurations 
are  proposed  in  the  light  of  this  suggestion,  and 
their  consequences  applied  to  anomalous  electric 
and  magnetic  birefringence  and  to  polymorphism. 
Similar  measurements  on  camphor  and  Z-zsoborneol 
indicate  the  existence  of  two  forms.  C.  W.  Gibby. 

Anomalous  rotatory  dispersion  from  the  point 
of  view  of  the  Drude  equation.  C.  E.  Wood  and 
S.  I).  Nicholas  (J.O.3.,  1928,  1671— 1696).— The 
rotatory  dispersions  of  mono  acetyl,  diacetvl,  mono- 
benzoyl,  and  dibenzoyl  derivatives  of  dimethyl  and 
diethyl  d- tartrates  have  been  measured  together  with 
those  of  ethyl  thionyl-cf- tartrate  and  ethyl  dichloro- 
succinate.  For  all  compounds  exhibiting  anomaly, 
inflexion  and  maxima  were  confined  to  the  positive 
region  of  rotation,  and  at  the  crossing  of  the  axis 
dctjdx  was  always  positive.  The  interpretations  of 
anomaly  in  terms  of  the  theories  of  Wood  or  Lowry 
arc  rejected  as  being  incomplete  and  it  is  suggested 
that  anomaly  is  due  to  one  or  more  rotations  of 
electronic  origin  in  the  ultra-violet,  together  with  a 
rotation  of  molecular  origin,  due  to  atomic  oscillations 
in  the  infra-red.  The  sign  of  the  infra-red  term  is 
dependent  on  the  configuration  of  the  molecule  and  is 
negative  for  the  d- configuration  and  positive  for  the 
Leon  figuration,  Lowry’s  criteria  for  anomaly  (A., 
1915,  ii,  660)  are,  therefore,  also  criteria  for  relative 
configuration.  F.  J.  Wilkins. 

Rotatory  dispersion.  Intersections  of  dis¬ 
persion  curves  and  of  temperature-^rotation 
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curves.  0.  E,  Wood  and  S,  33.  Nicholas  (J.C.3., 
1928,  1690—1712;  cf.  preceding  abstract). — The 
curves  are  discussed  from  the  point,  of  view  of  the 
evidence  which  they  provide  for  the  decision  of 
problems  of  relative  configuration.  If  the  maxima 
of  positive  or  negative  rotation  are  to  the  right  of  the 
region  of  anomaly,  then  at  the  crossing  of  the  axis 
da/dT  is  positive  for  a  compound  of  ^-configuration 
and  negative  for  a  compound  of  ^-configuration,  and 
maxima  move  to  a  higher  temperature  with  decrease 
of  wave-length.  If  the  maxima  are  to  the  left,  the 
contrary  relationships  hold.  In  the  absence  of 
anomaly  the  configuration  may  be  decided  by  a 
consideration  of  the  direction  of  crossing  of  the  axis, 
and  the  possibility  of  the  intersection  of  temperature- 
rotation  curves  in  the  positive  region.  It  is  further 
assumed  that  the  presence  and  movement  of  negative 
minima  are  temperature  relationships  for  enantio- 
morphs.  These  in  conjunction  with  an  analogous  set 
of  defining  conditions  to  those  used  with  maxima  of 
positive  and  negative  rotation  may  bo  employed  to 
solve  problems  of  configuration.  F.  J.  Wilkins, 


Anomalous  rotatory  dispersion  of  configur- 
atively  related  compounds,  C.  E,  Wood  and 
S.  13.  Nicholas  (J.C.S.,  1928,  1712—1727;  cf. 
preceding  abstracts). — The  application  of  anomalous 
rotatory  dispersion  to  the  determination  of  relative 
configuration  is  made  according  to  the  criteria  estab¬ 
lished  in  the  previous  papers.  In  this  wa; y  the  con¬ 
figurations  assigned  to  /-lactic,  /-malic,  d-hexahydro- 
mandelie,  and  d-  tartaric  acids  are  respectively 
“  d”  “  Z,”  “  l”  and  d”  wdiich  is  in  agreement  with 
the  conclusions  of  other  investigators.  Further, 
from  a  detailed  consideration  of  a  series  of  optically 
active  alcohols  it  is  shown  that  the  distinction  between 
“  d  93  and  “  l ,J  normal  alcohols  depends  only  on  the 
relative  lengths  gi  their  chains.  Thus  an  alcohol 
W 

H — | — OH  belongs  to  the  “  d  ”  series  if  B>Pd  and 
B 


to  the  l  ”  series  if  R<R3  The  relationship  of  the 
K-hydroxy-acids  to  these  alcohols  is  also  discussed. 
The  influence  of  variation  of  radicals  and  temperature 
on  the  rotatory  dispersion  of  series  of  alcohols  is  con- 
sidered  particularly  in  relation  to  their  bearing  on  the 
question  of  relative  configuration. 

F.  J.  Wilkins. 


Rotatory  dispersion  of  optically  active  co¬ 
ordination  ^compounds.  C.  E,  Wood  and  S.  D. 
Nicholas  (J.C.S.,  1928,  1727 — 1738 ;  cf.  preceding 
abstracts), — The  methods  have  been  applied  to  a 
discussion  of  the  configuration  of  co-ordination  com¬ 
pounds  in  the  light  of  measurements  of  their  rotatory 
dispersions.  The  results  support  Werner’s  view,  as 
against  Jaeger’s,  that  the  dextrorotatory  rhodium 
and  iridium  compounds  have  the  "  l 3 ’-configuration. 
Whilst  the  algebraic  sign  of  the  hemihedral  form  of 
the  co-ordination  compounds  considered  indicates 
the  relative  configuration,  no  generalisation  can,  at 
present,  be  made,  F.  J.  Wilkins. 


_  Uniaxial  optically  active  crystals,  G.  Erie  del 
(Compt.  rend.,  1928,  186,  1788 — 1790). — The  author 
contests  the  deductions  of  Burger  (A.,  1927,  1126), 
particularly  his  fundamental  supposition  that  the 


lattice  of  uniaxial  optically  active  crystals  results 
from  the  pseudo-symmetry  of  the  crystal  edifice 
regarded  as  a  whole.  He  considers  that  the  stability 
of  the  edifice  does  not  necessarily  depend  on  periodicity 
or  quasi-periodicity,  since  a  lattice  may  be  formed 
when  the  periodicity  is  interrupted  and  the  edifice 
composed  of  a  number  of  homogeneous  elements 
variously  oriented.  Calotte,  in  which  there  is  not 
the  least  pseudo -symmetry  with  respect  to  the  plane 
(110),  is  cited  as  an  example.  J.  Grant. 

[Rotatory  dispersion  of  alkyl  aspartates.] 
M,  L.  Pagliarulo  (Atti  R.  Aeead,  Lincei,  1928,  [vij, 
7,  577— 579},— A  reply  is  made  to  Mas&z&’s  criticism 
(A,,  1927,  500 ;  this  vol.;  460)  of  the  author’s  results 
(A.,  1927,  610),  which  represent  the  mean  values  of 
large  numbers  of  measurements  and  may  be  regarded 
as  accurate,  T.  H.  Pole. 


New  quantum  statistics  of  distribution 
phenomena.  R,  Fhrth  (Z.  Physik,  1928,  48,  323- 
339) —Mathematical,  R.  W.  Lijnt. 

Nature  of  the  eis-  and  trans-isomerism  of 
platinum  salts.  A,  A,  Grinberg  (Ann.  inst. 
platine,  1927,  5,  365 — 360). — By  Kumakov’s  reaction 
with  thioc&rbamide,  the  nature  of  the  isomerism  of  di- 
amminoplatinous  thiocyanate  is  shown  to  be  identical 
with  that  of  the  isomerism  of  Peyronet’s  chlorides 
and  other  salts,  and  Reise’s  second  base.  Both 
isomerides  are  unimolecular. 

Chemical  Abstracts. 

Valency  and  the  rule  of  eight.  W.  H,  Rodebush 
(Nature,  1928,  122,  56—57). — A  critical  note  con¬ 
cerning  London’s  theory  of  valency  (this  vol.,  344). 

A.  A.  Eldridge. 

Constitution  rules,  F.  Wratschko  (Pharm. 
Presse,  1928,  33,  11—14;  Chem.  Zentr.,  1928,  i, 
1015). — Two  rules,  the  linking  rule  and  the  nucleus 
rule,  are  put  forward,  whereby  the  structure  of 
organic  compounds  can  be  derived  from  a  know¬ 
ledge  of  the  empirical  formula  and  the  density  of 
the  liquid  substance.  A.  A.  Eldridge. 

Electronic  theory  of  valency.  VI.  Molecular 
structure  of  strong  and  weak  electrolytes,  (b) 
Reversible  ionisation,  T.  M.  Lowry  (Phil.  Mag., 
1928,  [vii],  6,  50— 63).— See  A.,  1927,  1026. 


Exact  measurements  in  the  IC-series  of  tin, 
J,  Stenman  (Z,  Physik,  1928,  48,  349 — 357). — The 
following  values  have  been  assigned  to  the  K  <xv  a2, 
pl>  and  p3  lines  of  tin  from  measurement  with  a 
calcite  grating  :  489*572,  494*016,  434*297,  424*992, 
and  434*947  X.,  respectively.  The  wave-length  of 
the  K  absorption  limit  of  bromine  is  918*091  X. 

B,  W.  Lott. 

Precision  measurements  of  the  lif-series  of 


ron,  cobalt,  nickel,  manganese,  and  chromium, 
3.  Eriksson  (Z.  Physik,  1928,  48,  360— 369).— By 
ising  a  calcite  grating  and  a  new  form  of  precision 
telescope  spectrometer,  measurements  have  been 
nade  of  a  number  of  lines  in  the  X-series  of  iron, 
lickel,  cobalt,  chromium,  and  manganese.  ^  The 
Allowing  values  are  given  :  Fe  oq,  Pu  P 


932076,  1936*012,  1753*013,  1756*46,  1740*80;  Ni 
8,  8',  So.  1654-503, 1658-353, 1407*045,  1499*10, 

“  ' ?  J.  ^  t  -  inOA  lOf? 


485*61  r,  p2>  n^si,  im-m 
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1617*436,  1620-11,  1605-62;  Cr  ai3  px,  p2,  2285-033, 
2288*907,  2080-586,  2066*71 ;  Mn  a1,  a2,  p1?  p2, 

2097-506,  2101*489,  1906*195,  1910*50,  1893-27  X., 
respectively.  R.  W.  Lttnt. 

X-Ray  examination  ol  celluloid.  K.  H.  Ueda 
(Z.  physikal.  Chem.,  1928,  133,  350 — 356). — If 
nitrated  ramie  fibres  are  caused  to  take  op  camphor, 
two  “  amorphous  ”  rings,  due  to  the  superposition 
of  the  interferences  of  camphor  and  cellulose  nitrate, 
appear  in  the  X-ray  diagram,  and  with  increase  in 
the  amount  of  camphor  these  become  more  and  more 
intense,  and  the  original  fibre  diagram  becomes  less 
and  less  distinct,  until  ultimately  the  diagram  becomes 
identical  with  that  of  celluloid.  With  variations  in 
the  relative  amounts  of  the  components  of  celluloid, 
the  positions  and  intensities  of  the  two  rings  con¬ 
stituting  the  diagram  vary,  but  the  effects  observed 
arc  merely  those  which  would  be  expected  from 
a  solid  solution ;  there  is  no  indication  of  com¬ 
pound  formation.  With  celluloid  containing  70% 
of  camphor,  camphor  crystals  can  be  detected,  and 
crystallisation  can  also  be  induced  by  stretching  in 
celluloid  containing  less  camphor.  A  cellulose  nitrate 
film  gives  the  cellulose  nitrate  fibre  diagram  if 
stretched.  R.  Cuthill. 

Quantitative  X-ray  analysis  hj  cold  excitation 
of  spectra.  R.  Glockeu  and  H,  Schreirer  (Ann. 
Physik,  1928,  [iv],  85,  1089 — 1102). — The  various 
errors  attending  the  use  of  X-ray  analysis  for  quanti¬ 
tative  analysis  by  finding  the  intensities  of  lines  in  the 
spectrum  can  be  diminished  by  using  the  cold 
excitation  of  the  characteristic  radiation  of  the 
substance  by  means  of  X-rays.  The  proportions  of 
two  elements  in  a  mixture  can  then  be  determined 
by  comparing  the  intensities  of  the  lines  due  to  each 
substance.  The  theory  of  the  method  is  given,  and 
the  relationship  between  the  potential  of  the  tube 
and  the  intensities  of  the  lines  is  investigated  theoretic¬ 
ally  and  experimentally  using  the  Ka  lines  of  vanad¬ 
ium  and  titanium.  The  effect  of  the  mixture  of 
different  elements  is  also  worked  out.  A.  J,  Mee. 

Fluorescence  secondary  X»radiatxon  and.  the 
/-phenomenon.  W.  EL  Watson  (Phil.  Mag.,  1928, 
[vii],  5,  1145 — 1 1 63) . — Previous  work  (A.,  1927,  3) 
in  which  evidences  of  the  “  J  ”  absorption  effect 
in  the  transmission  of  the  secondary  X-radiation 
from  paraffin  wax  through  aluminium  were  obtained 
has  been  confirmed  and  extended  to  absorption  by 
silver  and  copper.  The  ratio  of  the  ionisations  pro¬ 
duced  by  two  secondary  beams  from  a  radiator  the 
X- characteristic  radiation  of  which  was  excited  did 
not  change  continuously  when  the  amount  of  absorb¬ 
ing  material  was  increased,  hut  exhibited  discon¬ 
tinuities  in  relation  to  this  thickness  which  are 
apparently  identical  with  the  */- absorption  discon¬ 
tinuities  previously  observed.  Except  for  the  effects 
of  crystal  reflexion  in  the  radiator,  practically  pure 
monochromatic  X-radiation  was  obtained.  The 
changing  of  the  orientation  of  the  radiator  with 
respect  to  the  primary  beam  led  to  the  displacement 
of  a  discontinuity,  necessitating  a  different  thickness 
of  absorbing  material  for  its  reproduction.  The 
results  show  that  the  /-phenomenon  may  be  of 
periodical  recurrence  in  absorption  without  appreci¬ 


able  change  in  the  absorption  coefficient  of  the  beam 
in  its  passage  through  the  absorber. 

A.  E.  Mitchell. 

Modified  scattered  X-radiation  and  super- 
position.  The  /-phenomenon.  VIII.  0.  G. 
Barkla  (Phil.  Mag. ,  1928,  [vii],  5,  1164 — 1171). — 
The  change  from  unmodified  to  modified  scattered 
radiations  has  been  shown  to  occur  not  by  passing 
through  a  certain  critical  average  frequency  as 
measured  by  the  average  absorption  coefficient  as 
shown  previously  by  Barkla  and  Sale  (Phil.  Mag., 
1923,  [vi],  45,  737)  and  others,  but  in  this  case  it  has 
been  obtained  by  the  superposition  of  radiations  of  the 
same  frequencies  in  almost  exactly  the  same  pro¬ 
portions.  The  degree  of  modification,  as  measured 
by  absorption  methods,  increased  rapidly  with  the 
thickness  of  the  scattering  medium  and  approached 
a  limiting  value.  A.  E.  Mitchell. 

X-Ray  investigation  of  stannic  sulphide,  and 
titanium  disulphide,  diselenide,  and  ditelluride. 
I.  Oftedal  (Z.  physikal.  Chem.,  1928,  134,  301 — 
310). — The  position  of  the  lines  and  their  intensity 
in  the  X-ray  diagram  of  titanium  disulphide,  diselen- 
idc,  and  ditelluride  were  determined,  and  it  was 
shown  that  they  could  be  explained  by  assuming  a 
structure  similar  to  cadmium  iodide.  This  had 
already  been  shown  for  stannic  sulphide.  The  powder 
method  was  used.  The  intensities  calculated  agree 
well  with  those  observed.  A  table  of  dimensions  of 
the  lattices  is  given.  A.  J.  Mee. 

Structure  of  stretched  synthetic  rubber.  L. 
Hock  and  W.  Barth  (Z.  physikal.  Chem.,  1928, 
134,  271 — 278). — The  Rontgen  diagram  of  stretched 
synthetic  rubber  at  the  ordinary  temperature  and  at 
— 60°  was  investigated,  and  compared  with  that  of 
the  natural  product.  The  diagram  for  stretched 
and  cooled  synthetic  rubber  docs  npt  show  such  clear 
lines  as  the  diagram  for  the  natural  product,  but 
there  is  a  tendency  to  line  formation.  The  identity 
period  appears  to  be  the  same  for  both  the  natural 
and  synthetic  rubber,  but  owing  to  experimental 
difficulties  it  was  impossible  to  make  any  very 
accurate  numerical  deductions.  A.  J.  Mee. 

Rontgen  diagrams  of  cellulose  nitrate  and 
cellulose  acetate.  S.  von  Naray-Szab6  and  G. 
von  SusiCH  (Z.  physikal.  Chem.,  1928,  134,  264 — 
270). — The  Rontgen  diagram  of  cellulose  nitrate  was 
investigated,  the  distances  being  measured  with  a 
probable  error  of  mm.  o  The  value  of  the 

l£  identity  period  ”  is  26-6^0-5  A.  The  experiments 
were  carried  out  with  cellulose  nitrates  of  varying 
nitrogen  content.  Those  with  nitrogen  contents 
between  zero  and  that  required  by  cellulose  trinitrate 
give  diagrams  in  which  the  interference  due  to  pure 
cellulose  and  that  due  to  cellulose  trinitrate  are 
superimposed.  It  thus  appears  that  the  mono-  and 
di-nitrate  do  not  have  definite  lattices  like  the  tri¬ 
nitrate,  and  that  their  existence  as  well-defined, 
stable,  stoichciometric  compounds  is  improbable. 
Cellulose  acetate  was  also  investigated,  compounds 
with  an  acetyl  content  of  from  20%  to  42%  being 
used.  The  “  identity  period  ”  in  this  case  is  10*3  b 
0*3  A.  Here,  too,  the  positions  of  the  points  in  the 
diagram  did  not  vary  with  the  acetyl  content.  It  is 
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therefore  concluded  that  only  the  triacetate  exists 
as  a  well-defined  compound  with  a  definite  lattice. 

A*  J .  Mee. 

Speetrography  of  y-rays  by  crystalline 
diffraction,  M.  Frilley  (Compt.  rend,,  1928,  186, 
1614 — 1615). — The  author's  apparatus  (this  voL, 
215)  has  been  used  to  study  the  lines  16,  24,  and  2-9*5 
(from  radium- C)  and  26  (from  radium-5).  With 
these  high-frequency  rays,  a  lead  filter  0*5  mm. 
thick  may  he  used  to  eliminate  diffusion  of  soft 
X-rays  without  producing  a  diminution  in  the 
sharpness  of  the  spectrum.  J.  Grant. 

Crystal  structure  of  thiocarbamide,  L. 
Dbmwny  and  I.  Nitta  (Bull.  Cliem.  Soc.  Japan, 
1928,  3,  128— 136).— The  crystal  structure  of  thio¬ 
carbamide  has  been  determined  from  Lane  photo¬ 
graphs  and  X-ray  measurements.  The  unit  group 
is  F0s  having  a  5*47,  h  7*64,  c  8*54  A.,  and  contains 
4  molecules  of  CS(NH2)2 ;  1*408.  The  probable 

space-group  is  FI°,  and  a*possible  atomic  arrangement, 
neglecting  hydrogen  atoms,  is  indicated.  The  mole¬ 
cule  has  one  plane  of  symmetry ;  the  distance  carbon- 
sulphur  is  1*81  A,,  and  carbon — nitrogen  is  T39  A. 

C.  J.  Smithells. 

Dispersion  of  long  wave-length  X-rays  in 
platinum  and  calciie.  E.  Dershem  (Proc.  Nat. 
Acad.  Sei,,  1928,  14,  380 — 384). — For  platinum  the 
dispersion  increases  with  wave-length  as  far  as  7  A, 
and  probably  continues  to  do  so  as  far  as  the  beginning 
of  the  N-series  of  absorption  limits.  The  examin¬ 
ation  of  ealeite  near  the  JC-limit  of  calcium  showed 
that  anomalous  dispersion  of  the  type  predicted  by 
the  theories  of  Kronig  and  of  Kallmann  and  Mark 
takes  place  near  a  X- absorption  limit.  The  agree- 
nient  is  not  quantitative.  W.  E.  Downey. 

Broadening  of  the  Debye- . -Schemer  lines  of  cold- 

worked  tungsten  wires  and  strips  as  a  function 
of  the  temperature  and  duration  of  heating, 
A.  E.  tan  Arkel  and  W.  G.  Burgers  (Z.  Physik, 
1928,  48,  690— 702).— The  dependence  of  the  line 
broadening  in  the  X-ray  absorption  of  cold- drawn 
tungsten  wires  and  cold-rolled  tungsten  strips  on 
the  temperature  and  duration  of  heating  was  investig¬ 
ated  by  determination  of  the  ratio  between  the 
intensity  of  the  strongest  line  in  the  copper  Ka 
doublets  and  the  intensity  in  the  minimum  between 
the  two  lines.  The  sharpness  of  the  doublets  increases 
rapidly  with  the  temperature  of  heating.  It  also 
increases  at  first  with  time,  but  at  temperatures 
where  recrystallisation  does  not  markedly  occur 
the  ratio  soon  assumes  a  constant  value  for  each 
temperature.  J.  W.  Smith. 

X-Ray  investigations  on  cellulose.  IV.  R.  0. 
Herzog  and  W.  Jancke  (Z.  Physik,  1928,  49,  27— 
30), — The  employment  of  a  monochromatic  beam  of 
X-rays  shows  that  cellulose  has  only  a  single  crystal 
structure  (cf.  Goncll,  A.,  1924,  ii,  588). 

J.  W.  Smith. 

Fine  structure  in  the  li-series  of  copper  and 
nickel  and  the  width  of  spectral  lines,  H.  Purks 
(Physical  Rev.,  1928,  [iij,  31,  931— 939).— At  40 
kilovolts  and  in  the  first  order  the  widths  (X.)  at 
naif-maximum  were :  nickel  Kah2  0*66,  copper 
0*63,  molybdenum  JCz1>2  0*47,  K Slf3  0*43, 


silver  Ra1*  0*43,  X(312  0*40;  in  the  second  order 
the  estimated  width  of  the  components  of  nickel 
and  copper  Kah2  and  K$lt2  was  0*4  X.  Weak  lines 
were  present  at  displacements  0*42  and  0*35  X.  from 
Cu  Jia2  and  Cu  Za2,  respectively,  and  0*45  and 
0*38  X.  from  Ni  Kat  and  JMi  Xa2,  respectively.  The 
following  separations  arc  recorded  :  Ag  — Xp3 

0*63,  Mo  K^— Xfh  0*58,  Cu  JTpa— 0*32,  Ni 
K$2 — Xp3  0*29  X.  The  variation  of  the  width  with 
potential  was  studied ;  a  limiting  value  is  approached 
at  40  kilovolts,  A.  A.  Eldridge. 

X-Radiation  from  gases,  A.  Bjorkeson 
(Nature,  1928,  122,  13—14), — A  method,  is  briefly 
described  whereby  an  X-ray  spectrum  can  be  obtained 
with  a  gas  (sodium  or  sulphur  vapour)  as  radiator, 

A.  A.  Eldridge. 

General  X-radiation  from  mercury  vapour. 
W.  Duane  (Proc,  Nat.  Acad.  Sei.}  1928,  14,  460— 
458), — An  apparatus  is  described  by  which  the 
radiation  projected  from  impacts  of  electrons  with 
mercury  vapour  atoms  can  be  investigated  both  in 
the  direction  of  the  electron  stream  and  at  right 
angles  to  it.  The  intensity  and  penetrating  power 
of  the  radiation  were  measured  by  means  of  the 
ionising  effect.  The  penetration  of  the  rays  was 
tested  with  a  sheet  of  aluminium,  and  it  was  found 
that  the  mercury  radiation  both  in  the  direction  of 
the  electron  stream  and  at  right  angles  to  it  became 
more  and  more  penetrating  as  it  passed  through 
successive  layers  of  aluminium,  showing  that  neither 
beam  of  rays  is  homogeneous,  The  wave-lengths  of 
these  inhomogeneous  beams  arc  a  little  longer  than 
that  of  the  short  wave-length  limit  of  the  X-ray 
spectrum.  The  intensities  of  the  rays  per  mercury 
atom  in  the  direction  of  motion  of  the  electron 
stream  and  perpendicular  to  It  are  of  the  same 
order  of  magnitude.  Experiments  were  made  from 
which  the  amount  of  radiation  that  should  pass 
through  the  test  sheet  of  aluminium  could  be  obtained. 
The  values  for  the  fraction  of  radiation  passing 
through,  determined  experimentally,  agreed  with 
that  calculated  from  the  “  inverse  square  of  the  wave¬ 
length  law.  A.  J.  Mee. 

Secondary  electrons  from  cobalt.  M.  N.  Davis 
(Proc.  Nat,  Acad.  ScL,  1928,  14,  460— 465).— The 
secondary  emission  from  cobalt  was  found  to  be 
greater  than  that  observed  for  any  other  metal. 
The  target  of  cobalt  was  given  special  heat  treat¬ 
ment  to  ensure  complete  outgassing.  The  ratio  of 
secondary  current  to  primary  current  Is  plotted 
against  the  accelerating  potential.  It  is  shown  that 
before  outgassing  the  emission  was  low,  but  the 
current  began  to  show  maximum  and  minimum 
values  at  certain  accelerating  voltages  as  outgassing 
proceeded.  Curves  for  iron  and  nickel  previously 
obtained  show  something  of  the  same  form  as  the 
curve  for  cobalt,  but  the  breaks  are  not  so  pronounced. 

A.  J.  Mee. 

Diffusion  of  cathode  rays,  of  100  volts  velocity ? 
in  gaseous  media,  0.  Boltzmann  (Ann,  Physik, 
1928,  [iv],  86,  2 1 4—240 ) .—True  reflexion  of  electrons 
large  angle  deflexion  from  the  original  line  of 
travel)  is  found  to  occur  in  hydrogen,  nitrogen, 
helium,  neon,  and  argon.  An  electron  suffering 


such  reflexion  undergoes  no  loss  in  velocity.  The 
true  reflexion  masks  the  diffusion  so  that  it  was 
possible  only  in  the  case  of  nitrogen  to  determine 
the  value  of  the  tf  turbidity  factor  in  the  absorption 
equation.  W.  E.  Downey. 

X-Ray  analysis  and  crystal  structure  of 
cadmium-silver  alloys.  III.  G.  Matt  a  and  M. 
Frbri  (Atti  R..  Accad.  Lincei,  1928,  [vi],  7,  406— 
410;  cf.  this  vol.,  223,  464).— Mainly  a  discussion 
of  the  work  of  Petrenko  and  Fedorov  on  the  thermal 
investigation  of  cadmium-silver  alloys.  The  authors’ 
X-ray  investigations  of  these  alloys  described  in  the 
first  two  papers  appear  to  render  necessary  an  accur¬ 
ate  revision  of  the  thermal  analysis.  There  is  a 
great  similarity  in  crystal  structure  between  copper- 
zinc  and  silver-cadmium  alloys.  All  the  phases 
which  are  present  in  tempered  silver-cadmium  alloys 
are  also  found  with  similar  lattices  in  brasses.  This 
is  in  accord  with  the  homologous  positions  which 
silver  and  cadmium  occupy  in  the  periodic  system 
with  respect  to  copper  and  sine.  0.  J.  Walker. 

Atomic  arrangement  in  crystals  of  the  alkali 
tMocy  anopla  tin  ate  s .  S.  B.  Hendricks  and  BL  E, 
Merton  (Amer.  J.  Sci.,  1928,  [v],  15,  487— 494).— The 
atomic  arrangement  has  been  determined  in  crystals 
of  ammonium,  potassium,  and  rubidium  thiocy ano¬ 
pla  tinates.  Oscillation  spectrum  (30°)  photographs 
were  made  with  the  a  axis  either  coincident  with  or 
at  an  angle  of  30°  to  the  axis  of  oscillation.  In 
addition,  Lane  photographs  were  made  with  the¬ 
me  i  dent  X-ray  beam  parallel  to  and  making  small 
angles  with  the  normal  to  (001).  The  agreement 
between  the  observed  density  and  the  density  calcul¬ 
ated  assuming  that  the  unit  of  structure  contains 
lR2Pt(SCN)6  was  satisfactory.  The  units  of  structure 
had  the  dimensions  :  (NH4),  a  6-77  A. ;  c  10*45  A.; 
(K),  a  6-73  A. ;  c  10-26  A. ;  (Rb),  a  6-75  A. ;  c  10-47  A. 
Lane  photographs  made  with  the  incident  X-ray 
beam  normal  to  (001)  showed  a  three -fold  axis  and 
three  planes  of  symmetry,  and  this  observation, 
coupled  with  crystallographic  evidence,  leads  to  two 
possible  atomic  arrangements,  in  either  of  which  the 
sulphur  atom  is  adjacent  to  the  platinum  atom. 
These  crystal  structures  are  compared  with  that  of 
the  cadmium  iodide  type.  R.  A.  Pratt. 

Distances  apart  of  atoms  in  metals.  V.  M. 
Goldschmidt  (Z.  physikal.  Ohem.,  1928,  133,  397— 
419).— In  comparing  values  of  the  atomic  radii  of 
the  elements  with  the  view  of  discovering  relations 
between  the  atomic  volumes,  the  figures  must  relate 
to  lattices  which  are  all  of  the  same  type,  and  for 
all  of  which  the  co-ordination  number,  Le.,  the  number 
of  atoms  by  which  each  individual  atom  is  immedi¬ 
ately  surrounded,  is  the  same.  As  the  basis  of  com¬ 
parison,  either  the  regular  face -centred  or  the  hexa¬ 
gonal  most  densely  packed  lattice  may  be  used,  or, 
in  fact,  both  of  these,  since  in  respect  of  inter-atomic 
distances  they  arc  accurately  equivalent,  and  both 
have  the  co-ordination  number  12.  Calculations  of 
atomic  radii  have  been  made  on  these  lines,  using 
available  X-ray  data,  supplemented  by  some  new 
determinations,  the  figures  for  certain  metals  not 
crystallising  in  the  pure  state  with  either  of  the 


requisite  lattices  being  derived  from  measurements 
on  mixed  crystals  having  lattices  of  the  closely- 
packed  hexagonal  type.  Reduction  of  the  co-ordin¬ 
ation  number  of  a  particular  atom  from  12  to  8,  6, 
or  4  causes  the  inter-atomic  distance  to  fall  by  3,  4, 
or  12%,  respectively.  R.  Cuthtll. 

Crystal  structure  of  the  alums,  L.  Vegard 
andE.Esp  (Ann.  Physik,  1928,  [iv],  85, 1152 — 1164). — 
The  crystal  structure  of  the  alums  was  investigated  by 
means  of  the  Debye-Scherrer  method.  The  four  alums 
used  were  ammonium  alum,  potassium  alum,  ferric 
ammonium  alum,  and  chrome  alum,  and  the  radiation 
used  was  the  K a  radiation  of  chromium.  The  in¬ 
tensity  of  the  lines  was  estimated.  The  results  of 
the  identification  of  the  lines  leading  to  the  determin¬ 
ation  of  the  unit  cell  are  in  agreement  with  those 
obtained  by  Yegard  and  Schj  elder  up.  The  structure 
of  the  alums  is  discussed,  the  general  result  arrived 
at  being  that  there  are  six  atoms  of  oxygen  from  the 
water  next  to  the  univalent  metal,  then  the  sulphate 
group  with  the  base  of  the  tetrahedron  towards  the 
water  group,  and  the  point  directed  towards  the 
ter  valent  metal.  The  whole  forms  a  compact  unit 
along  the  trigonal  axis,  which  is  terminated  at  each 
end  by  a  metallic  atom.  Diagrams  are  given.  The 
structure  given  cannot  be  regarded  as  final. 

A.  J,  Mee, 

Crystal  structure  of  a-mamganese.  G.  D. 
Preston  (Phil.  Mag.,  1928,  [vil],  5,  1198-1206).— 
a-Manganese  ( d 25  7*44)  crystallises  as  a  body- centred 
cube  of  side  8-894 -b  0-002  A.  Thus  58  atoms  must 
be  associated  with  the  crystal  unit,  a  result  in  agree¬ 
ment  with  that  of  Bradley  and  Thewlis  (A.,  1927, 
814).  The  crystal  is  assigned  to  the  space-group  TV 

A.  E.  Mitchell. 

Crystal  structure  of  p-manganese.  G  D* 
Preston  (Phil.  Mag.,  1928,  [vii],  5,  1207—1225).— 
p -Manganese,  stable  above  742°,  crystallises  in  the 
cubic  system,  the  unit  having  a  side  of  6-29  A.,  and 
containing  20  atoms,  a  result  in  agreement  with  that 
of  Westgren  and  Phragmen  (A.,  1925,  ii,  1035), 
The  space-group  may  be  either  of  the  enantiomorphs 
O1  or  06,  it  being  impossible  to  distinguish  between 
these  by  X-ray  methods.  A .  E,  Mitchell. 

Crystallography  and  optical  properties  of 
p-lactose,  E.  T.  Wherry  (J.  Washington  Acad. 
Sci.,  1928,  18,  302— 304).— p-Lactose  crystals  arc 
monoclinic,  holoaxial -polar ;  a  :  b  :  c=0-817  :  1  :  0*377. 
The  optical  constants  of  a-lactose,  p -lactose,  and 
sucrose  are  tabulated,  and  directions  are  given  for 
distinguishing  between  the  three.  0.  W.  Gibey. 

Crystal  form  of  atoxyl  [sodium  p-amino- 
phenylarsinate].  G.  Cesaro  (Mem.  Soc.  Roy. 
Sci,  Liege,  1924,  12,  1—11).— The  results  obtained 
by  Melon  (A,,  1923,  i,  407)  and  by  Gilta  (A.,  1922, 
i,  961)  are  discussed  in  regard  to  the  relationship 
between  the  two  different  orientations  of  the  crystal 
adopted,  W.  E.  Downey. 

Tetrahedral  carbon  atom  and  crystal  structure 
of  pentaerythritol.  K.  Weissenberg  (Naturwiss., 
1927,  15,  995—996 ;  Chem.  Zentr.,  1928,  i,  787).— 
Polemical  against  Sclileede  and  Schneider  (this  vol., 
224).  A.  A.  Eldridge. 
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Tetrahedral  carbon  atom  and  the  crystal 
structure  of  pentaerythritol.  A.  Hettich,  A. 
Schleede,  and  E.  Schneider  (Naturwiss.,  1928,  16, 
547).—' The  authors’  experimental  results  can  be 
interpreted  only  in  terms  of  a  tetrahedral  molecular 
structure,  as  against  the  pyramidal  structure  (cf. 
Weissenberg,  this  vol.,  462),  K.  A.  Morton. 

Molecular  symmetry  of  pentaerythritoL  S.  B. 
Hendricks  (Z.  Krist,,  1927,  66,  131—135;  Chem. 
Zentr.,  1928,  i,  638). — A  repetition  gives  space-group 
SI  or  C4.  A  sphenoid  arrangement  of  the  CH2*OH 
groups  around  the  central  carbon  atom  is  possible. 

A.  A,  Eldridge. 

Molecular  theory  of  crystal  growth.  E. 
Brandenbkrger  (Z.  Krist.,  1927,  66,  120—130; 
Chem,  Zentr.,  1928,  i,  878). — A  molecular  theory  of 
crystal  growth,  in  accord  with  the  lattice  theory  of 
crystal  structure,  is  proposed.  A.  A.  Eldridge. 

Carrollite  (sychnodymite ) .  W.  F.  de  Jong 
and  A.  Hoog  (Z.  Krist.,  1927,  66,  168—171 ;  Chem. 
Zentr,,  1928,  i,  896). — Carrollite  (sychnodymite) , 
CuCo2S4,  exhibits  hexakisoctahedral  symmetry 
(07*,  U — Nl) ;  length  of  edge  of  unit  cell  9*458± 
0-003  A.,  distance  Cu— S  2-05  A.,  Co— S  2*36  A. 

A.  A.  Eldridge. 

Structure  analysis,  H.  Ott  (Z.  Krist.,  1927, 
66,  136 — 153;  Chem.  Zentr.,  1928,  i,  550—551).— 
A  general  method  for  the  determination  of  the 
positions  of  atoms  in  a  lattice  without  the  assistance 
of  the  structure  theory  is  based  on  the  extinction  of 
X-ray  interference.  A.  A.  Eldridge. 

Structure  of  monticellite,  MgCaSi04.  G.  B. 
Brown  and  J.  West  (Z.  Krist.,  1927,  66,  154; 
Chem.  Zentr.,  1928,  i,  636).— Monti  cell!  tc  contains 
S102  36-8,  FeO  4-75,  MnO  1*62,  MgO  21*6,  CaO  34-31, 
H20  0*95 ;  the  edges  of  the  unit  cell  of  four  mole¬ 
cules  are  a  4*815,  h  11*08,  c  6*37  A. ;  space-group  Vf. 
The  relation  between  montieellite  and  olivine  is 
discussed.  A.  A.  Eldridge. 

Space-group  of  staurolite.  C.  Gottfried  (Z. 
Krist.,  1927,  66,  103—107.;  Chem.  Zentr.,  1928,  i, 
636). — The  unit  cell,  containing  two  molecules,  has 
a  7*84,  h  16*52,  c  5*61 ;  space-group 

A.  A.  Eldridge. 

Crystal  structure  of  zircon  and  criteria  for 
special  positions  in  tetragonal  space-groups. 
K.  W.  G.  Wyckoff  and  S.  B.  Hendricks  (Z.  Krist., 
1927,  66,  73—102 ;  Chem.  Zentr.,  1928,  i,  637).— 
The  unit  cell  of  zircon,  containing  four  molecules, 
has  a  6*60,  c  5*88  A. ;  space-group  I)w. 

A.  A.  Eldridge. 

Morphological  and  structural  relationships 
of  meteoric  iron  in  relation  to  its  evolution.  J. 

Leonhardt  (Fortschr.  Min.  Kryst.  Petr.,  1927,  12, 
62—55;  Chem.  Zentr.,  1928,  i,  897).— Two  kinds  of 
meteoric  iron  are  differentiated  by  means  of  Lane 
photographs.  Kamazite  has  in  both  groups  a  cubic 
body-centred  lattice  with  edge  of  unit  cube  2*84  A. 

A.  A.  Eldridge. 

Crystal  form  of  artificial  vivianite.  G.  Cesaro 
(Bulk  Acad,  roy.  Belg.,  1928,  [v],  14,  260—264).— 
The  crystallographic  constants  of  artificial  vivianite, 
prepared  by  the  action  of  air  on  a  slightly  acid 
3  g 


solution  of  ferrous  phosphate,  Fe(H2P04)2,  are 
practically  identical  with  those  of  the  natural  product. 

C.  W.  Girby. 

Fine  structure  of  the  felspars.  E.  Schierold 
(Fortschr.  Min.  Kryst.  Petr.,  1927,  12,  78 — 82; 
Chem.  Zentr.,  1928,  i,  895).— The  monoclinic  felspars 
are  basal -face-centred,  the  edges  of  the  unit  cell 
being  parallel  with  the  crystallographic  axes  a,  h, 
and  c.  Values  of  a0,  b0,  and  c0,  respectively,  are  as 
follows  :  adularia  8*61,  13*07,  7*26;  sanidine  8*42, 
12*92,  7*14 ;  microcline  8*44,  13*00,  7*21 ;  hyalophane 
8*50,  12*92,  7*12;  albite  8*23,  13*00,  7*25;  oligoclase 
8*16,  12*90,  7*13;  labradorite  8*23,  12*91,'  7*16; 
anorthite  8*185,  12*895,  7*09  A.  The  space-group 
for  the  monoclinic  felspars  is  G%,  and  for  the  tri- 
clinic,  O].  The  effect  of  changes  of  composition  on 
the  dimensions  of  the  unit  cell  is  considered. 

A.  A.  Eldridge. 

Study  of  copper  alloys  by  X-ray  diffraction. 
J.  Loiseau  (Compt.  rend.,  1928,  186,  1732 — 1733). 
—The  Lane  radiograms  of  laminated  copper,  and 
brasses  containing  33  and  40%  of  zinc  with  and 
without  traces  of  lead,  have  been  studied  during 
and  after  annealing  at  1050°,  900°,  and  700°,  respect¬ 
ively,  and  are  fully  described.  The  reflecting  planes 
were  simple  (100)  cubic  lattices  with  the  dimensions 
3*60,  39*98,  93*60  xlO"8  cm.,  respectively.  The 

deformations  due  to  lamination  are  modified  by 
annealing,  which  induces  the  orientation  of  the 
(100)  planes  around  an  axis  perpendicular  to  the 
laminations.  Comparison  of  the  spectrograms,  micro¬ 
graphs,  and  tensile  curves  showed  the  existence  of 
the  four  classic  zones.  J.  Grant. 

Constitution  of  silicates.  W.  Eitel  (Naturwiss., 
1928,  16,  421 — 423). — A  review  of  the  problem  from 
the  point  of  view  of  chemical  constitution,  crystalline 
structure,  the  vitreous  state,  and  colloidal  properties. 

R.  A.  Morton. 

Crystal  structure  of  antimony  oxides.  U. 
Dehlinger  (Z.  Krist.,  1927,  66,  108—119;  Chem. 
Zentr.,  1928,  i,  636—637).—' The  oxides  Sb203,  Sb204, 
Sb6013,  and  Sb2Os  were  examined  by  the  powder 
method.  The  trioxide  exhibits  the  senarmontite 
form;  space-group  Ol,  a  11*14  A.,  the  unit  cell  con¬ 
taining  8  mols.  Sb406.  The  tetroxide  also  has  a 
cubic  structure,  a  10*22  A.,  the  senarmontite  lattice 
being  contracted  by  10%.  The  oxide  Sb0O13  has 
approximately  the  same  cubic  lattice  constant  as 
the  tetroxide,  but  double  refraction  indicates  a 
pseudoeubic  structure  (tetragonal,  c!a= 3*0).  The 
unit  cell  consists  of  three  superposed  senarmontite 
cells.  The  pent  oxide  is  cubic,  with  the  same  lattice 
constant  as  the  tetroxide,  A.  A.  Eldridge. 

[Crystal]  structure  of  beryllium  oxalate  tri- 
hydrate.  L.  Havestadt  (Z.  anorg,  Chem.,  1928, 
171,  351—354). — By  the  X-ray  method  it  is  found 
that  the  unit  cell  of  crystals  of  the  above  salt  con¬ 
tains  4  molecules,  and  has  the  values  of  6*37,  7*53, 
and  12*45  A.  for  a,  b,  and  c,  respectively.  The 
translation  group  is  F0,  and  the  space-group  l7lA 

R.  CUTHXLL. 

Crystal  structure  of  mercuric  cyanide.  R. 
Fricke  and  L.  Havestadt  (Z.  anorg.  Chem.,  1928, 
171,  344—350)  .-X-Ray  investigation  shows  the 
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unit  cell  of  crystals  of  mercuric  cyanide  to  contain 
8  molecules,  and  to  have  the  dimensions  a—h,  9*74  A., 
and  c  8*94  A.  The  translation  group  is  F' i,  and  the 
space-group  is  probably  FJh  R.  Cuthiul. 

Complex  structure  of  the  copper-tin  inter- 
metallic  compounds.  J.  D,  Bernal  (Nature, 
1928, 122, 54). — The  three  phases  S-,  rr,  and  s-bronze 
have  been  examined  by  X-ray  analysis,  and  found  to 
be  more  complex  than  has  been  assumed.  8-Bronze 
contains  416  atoms  in  the  unit  cell,  so  that  the 
simplest  formula  is  Cu41Snu;  the  space-group  is 
rr Bronze  has  the  molecular  formula-  Cu50Sn1G;  the 
space-group  is  probably  s-Bronze  contains  250 
atoms  of  tin  and  280 — 300  of  copper  in  the  unit  cell ; 
the  molecular  formula  Cu  GSn5  is  given  with  reserve. 

A.  A.  Elbribge, 

Diameter  of  the  CH2  chain  in  aliphatic  acids, 

0.  S.  Pic  got  (J.  Washington  Acad,  ScL,  1928,  18, 
330 — 333). — Within  the  limits  of  error,  the  short 
dimension  in  the  X-ray  crystal  structure  of  penta- 
deeoic,  palmitic,  stearic,  and  behenic  acids  is  the 
same,  viz.,  4-235  xl0~8  cm.  This  is  apparently  the 
diameter  of  all  organic  0H2  chains.  R.  A.  Morton. 

X-Ray  spectroscopic  examination  of  a  cello- 
hiose  anhydride.  M.  Bergman,  R.  O.  Herzog, 
and  W.  Jancke  (Naturwiss.,  1928,  16,  464). — The 
hexa-aeetyl  derivative  of  the  cellobiose  anhydride 
described  by  Bergmarm  and  Knehe  (A,,  1925,  i,  1384) 
has  been  examined  by  means  of  X-rays.  The  photo¬ 
graphs  are  identical  with  those  given  by  cellulose 
triacetate,  W.  E.  Do  WHET. 

Distinction  between  cl-  and  I-crystals  by  means 
of  X-rays.  A.  Hettich  (Z.  Physik,  1928,  48, 
014 — 615).— The  differentiation  between  d-  and 
i -crystals  is  discussed  with  particular  reference  to 
quartz.  J,  W.  Smith. 

Study  of  chlorites  by  means  of  Arrays.  C. 
Mauguxk  (Oompt.  rend.,  1928,  186,  1852—1855).— 
The  crystal  characteristics  of  the  three  chlorites 
studied  (pennine,  leuehtenbergine,  and  grochauite) 
are  analogous  to  those  of  the  micas  {this  vol.,  463, 
611)  and  are  due  to  piled  elementary  leaflets  about 
14xl(H  cm.  thick,  separable  by  cleavage.  The 
Lane  diagrams  show  a  well-defined  ternary  symmetry. 
The  crystalline  pattern  is  always  composed  of  6 
electro-negative  oxygen  atoms  and  6  electro-positive 
atoms,  but  it  is  not  possible  to  assign  formulae  to 
the  chlorites  in  which  the  atoms  are  represented  by 
whole  numbers.  Since  the  number  of  hvdrogen 
atoms  is  always  found  equal  to  8/3,  it  is  thought 
that  X-ray  examination  gives  a  crystal  lattice  one 
third  of  that  actually  present,  the  true  lattice  eon- 
taming  18  atoms  of  oxygen  and  8  of  hydrogen, 

J,  Grant. 

Reticular-plane  contraction  at  crystal  sur¬ 
faces.  W.  Braiinbbk  (Naturwiss.,  1928, 16,  546). — 
The  results  of  Davisson  and  Germer  on  the  scattering 
of  electrons  by  nickel  single  crystals  (A.,  1927,  492) 
are  in  formal  agreement  with  a  contraction  of  the 
lattice  in  a.  direction  vertical  to  the  surface.  Accord¬ 
ing  to  Patterson  {ibid,,  817)  the  experimental  data 
demand  on  this  basis  a  contraction  of  35%  in  the 
first  spacing  between  the  like  planes  as  compared 


with  the  normal  spacing  inside  the  crystal.  Bethc 
(Naturwiss.,  1927,  15,  786;  1928,  16,  333)  has 

accounted  for  the  electron  diffraction  by  introducing 
a  refractive  index  for  electron  waves.  The  author 
has  calculated  the  magnitude  of  the  change  in  spacing 
for  successive  like  planes  in  a  crystal  of  the  sodium 
chloride  type  with  a  (100)  surface  plane.  The  magni¬ 
tude  of  the  change  is  of  the  order  0*3%  for  the  first 
spacing  and  very  much  smaller  for  the  second  and 
subsequent  spaemgs.  Even  with  less  rigid  lattices 
in  which  the  contraction  (or  expansion)  may  be 
greater,  it  would  seem  that  the  effect  could  not 
exceed  the  experimental  error  of  measurements. 

BA  AT  riTwrw" 

<  il.  iUUlv  1  * 

Atomic  arrangement  in  orthorhombic  iodine* 

P.  M.  Harris,  E.  Mack  (jun.).  and  F.  &  Blake 
(J,  Amer.  Chein.  SocM  1928,  50,  1583— 1000) .—The 
unit  cell  has  orthorhombic  bipjuamidal  symmetry 
corresponding  with  the  space-group  Vf  (WyckofFs 
notation),  the  atoms  being  arranged  according  to 
scheme  (f)  with  parameter  values  '24=0*150,  0*117* 

The  cell  contains  S  atoms  and  has  a0  4*795  A., 
7*255  A.,  c0  9*780  A.,  corresponding  with  a  (Groth) 
axial  ratio  of  0*661  :  1  :  1*348  and  d  4*913.  The 
parameter  values  were  determined  by  both  the 
structure  factor  and  Fourier  series  methods ;  in  the 
latter  method  the  question  of  crystal  perfection  is 
not  serious.  The  atoms  are  grouped  in  molecules 
of  I2,  the  distance  between  the  atomic  centres  being 
2-70~ A.  The  conditions  of  the  formation  of  monoclinic 
iodine  are  questioned.  S.  K.  Tweedy . 

Lattice  structure  transformation  in  metallic 
mixed  crystals.  G.  Borelius,  G.  H.  Johansson, 
and  J.  O.  Linde  (Ann.  Physik,  1928,  [iv],  86.  291— 
318;  ef.  A.,  1927  ,  400).— Temperature-resistfiRce 

measurements  have  been  made  of  the  metallic 
additive  compounds,  Cu3Au,  CuAu,  Cu^Pd,  and  OuPu* 
The  measurements  confirm  the  view  that,  at  low 
temperatures  the  atoms  in  these  compounds  are  m 
an  ordered,  stable  distribution,  but  that  at  higher 
temperatures  there  is  a  disordered  distribution  of 
the  atoms.  The  conversion  between  the  ordered 
and  disordered  states  in  the  region  of  CugAu,  Cm  An, 
and  Cu3Pd  appears  continuous.  In  the  case  oi 
CuPd,  the  disordered  arrangement  of  atoms  has  a 
face-centred  cube  lattice,  and  the  ordered  state,  a  body* 
centred  cube  lattice,  so  that  the  conversion  must  he 
discontinuous.  W.  E.  Do oty- 

Study  of  the  structure  of  electrolytic  copper 
by  means  of  X-rays,  J.  J-  Trill  at  (Rev.  Met.., 
1928,  25,  286—288)  .-—The  unit  cell  of  electrolytic 
copper  is  a  face-centred  cube,  of  length  3*68  A* 
The  presence  of  gelatin  during  electrolysis  has  no 
appreciable  effect  on  the  dimensions  of  the  unit  cell. 
By  the  Debye-Seherrer  method  it  is  shown  that 
copper  deposited  in  the  presence  of  gelatin  lifts  a 
very  fine-grained  structure,  and  that  much  larger 
crystals  are  obtained  in  its  absence,  0.  W.  Girev* 

Constitution  of  hydroxides  and  hydrates,  I» 

G.  Natta  (Gazzetta,  1.928,  58,  344—358).  The 
hydroxides  of  metals  which,  as  bivalent  ions,  have  a 
radius  between  0*77  and  1T0  A.  belong  to  the 
isomorphic  class  of  rhombohedrie  hydroxides;  this 
class  includes  the  hydroxides  of  calcium,  cadmium. 
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nickel,  magnesium,  manganese,  Iron  (ferrous),  and 
cobalt  (ous),  but  not  zinc  hydroxide,  since  the  radius 
of  the  zinc  ion  is  less  than  0*77  A.  All  these  hydr¬ 
oxides  belong  to  the  holohedral  class  of  the  rhomh'o- 
hedral  system  and  hare  an  orthorhombic  unit  cell 
defined  by  the  co-ordinates  of  the  atoms :  M+  +  — 
(0,  0,  0),  !  ,w)  (f,  u)>  the  value  of  the 

parameter  u  depending  on  the  magnitude  of  the 
metallic  ion  and  increasing  from  0-25  to  0*28  as  this 
varies  from  0*77  to  1*06  A.  The  side  of  the  base  of 
the  elementary  cell  of  the  rhombohedrie  hydroxides 
increases  regularly  with  increase  in  the  radius  of  the 
metallic  ion,"  but  only  a  very  imperfect  relation  exists 
between  the  value  of  c :  a  for  crystals  of  the  com¬ 
position  MX,  and  the  ratio  B*  :  Jim  for  the  component 

JAM  lb  * 

From  the  distance  O— M  it  is  calculated  that 
oxygen  has  a  radius  between  1*33  and  1*38  A.,  which 
agrees  well  with  the  value  determined  for  the  bivalent 
oxygen  ion  in  other  ways ;  the  serai- distance  O—O 
is  about  10%  greater  than  this  value.  The  oxygen 
ion  being  only  slightly  deformable,  it  may  be  assumed 
that  the  hydrogen  ion  which  would  occupy  the 
positions  (J,  §,  v)  and  (|}  ,  |-f  —v)  hinders  contact 
between  the  oxygen  atoms.  On  the  assumption  that 
the  oxygen  and  hydrogen  ions  are  spherical,  the 
radius  of  action  of  the  hydrogen  ion  is  calculated  to 
be  0*3 — 0*4  A.  If  the  hydroxyl  ion  in  the  lattice  is 
considered  as  an  entity,  it  would  be  limited  by  a 
non -spherical  surface  with  radii  varying  from  1*35  to 
1-50  A.,  and  would  thus  have  the  form  of  a  strongly 
deformable  ion  analogous  to  that  of  polarisable  ions 
like  iodine,  and  would  form  the  stratified  lattices 
typical  of  compounds  of  polarisable  ions. 

T.  H,  Pope. 

Electrolytic  conduction  of  solids.  E. 
Friedreich  (Z.  Physik,  1928,  48,  440). — A  claim  for 
priority  over  Reis  (ibid,  46,  444),  J.  W.  Smith, 

Electrolytic  conduction  of  solids.  A.  Reis 
Physik,  1928,  48,  446). — A  reply  to  Friederich  (cl. 
preceding  abstract).  J.  W.  Smith. 

Magnetisation  of  single  crystals  of  iron  at 
high  temperatures.  K,  Honda,  3EL  Masumoto, 
and  S.  ICaya  (Sci.  Rep.  Tohoku  Imp,  Univ.,  1928, 
17,  111—130)  —The  magnetisation  of  a  single  iron 
crystal  between  —190°  and  790°  was  measured  in 
the  direction  of  the  principal  axes.  The  variation 
in  saturation  value  with  temperature  was  almost  the 
•same  as  for  a  polycrystalline  iron  rod.  At  the 
ordinary  'temperature  the  curve  is  almost  straight 
to  a  magnetisation  of  1000  e.g.s.  units,  the  slope 
then  changing  up  to  the  saturation  value  of  1707 
e.g.s,  units.  As  the  temperature  is  raised  the  break 
m  the  curve  occurs  at  progressively  lower  fields,  and 
the  saturation  value  decreases  until  it  vanishes  at 
790°,  By  extrapolation  the  saturation  value  at 
6  Abs,  is  1752  e.g.s,  units.  The  results  are  explained 
the  theory  previously  advanced  by  Honda  and 

M)o  {ibid.,  1916,  5,  153).  (1  JASmxthells, 

Division  of  the  Faraday  effect  into  two  phe¬ 
nomena  of  different  origins .  Diamagnetic  and 
paramagnetic  rotatory  polarisation.  J.  Rec- 
J  R1'h  anc*  de  Haas  (Compt.  rend,,  1928, 

88, 1720 — 1722).— Experiments  with  tysonite,  which 


has  a  considerable  negative  rotatory  power,  at  1*39- — 
4*21  A,  for  the  wave-lengths  4258*9 — 6249*5  A.,  have 
proved  the  existence  of  a  paramagnetic  rotatory 
polarisation  proportional  to  the  thickness  of  the 
crystal  but  not  to  the  field  strength.  The  rotation 
is  exactly  represented  by  a  hyperbolic  tangent,  and 
at  saturation,  is  a  function  of  wave-length  and 
decreases  with  the  temperature  for  a  given  wave* 
length.  This  explains  the  deviations  from  Curie’s 
law.  J*  Grant, 

Paramagnetism.  Magnetic  moment  of  ions 
of  elements  of  the  transition  groups.  D*  M.  Rose 
and  H.  G.  Bear  (Z.  Physik,  1928,  48,  716—721).— 
Preliminary  measurements  have  been  carried  out  on 
the  magnetic  susceptibility  of  salts  of  metals,  in  the 
transition  groups  of  the  periodic  system.  Their 
Weiss  magneton  numbers  calculated  according  to  the 
method  developed  by  Huncl  (A,,  1925,  ii,  912)  and  Rose 
(A.,  1927,  805)  are  compared.  J.  W.  Smith. 

Electronic  theory  of  metals  from  the  point  of 
view  of  Fermi's  statistics.  E.  Kretsohmann  (Z, 
Physik,  1928,  48,  739— 744).— It  is  pointed  out  that 
the  formulae  deduced  by  Sommerfeld  {this  voL,  487) 
for  electrical  and  thermal  conductivity  are  not 
dependent  on  the  assumption  made  by  him  that  the 
mean  free  path  of  the  electrons  is,  as  a  first  approx  im- 
ation,  independent  of  temperature.  J.  W.  Smith. 

Theory  of  the  magnetic  and  electrical  proper¬ 
ties  of  metals  at  0D  Abs.  J.  Frenkel  (Z.  Physik, 
1928,  49,  31 — 45). — From  statistical  considerations 
the  paramagnetic  susceptibility  of  metals  at  0°  Abs. 
is  deduced.  Ferromagnetism  is  qualitatively  dis¬ 
cussed  and  calculations  are  made  of  the  energy  of 
evaporation  of  electrons  from  metals,  the  contact 
potentials  between  different  metals,  and  of  the  density 
and  compressibility  of  metals.  J.  W.  Smith. 

Paramagnetism  of  iron  in  potassium  ferri- 
cyanide,  (Mule.)  P.  Collet  and  F.  Birch  (Corapt. 
rend.,  1928,  187,  35 — 36). — Iron  in  potassium  ferri- 
eyanide  has  a  moment  of  12  magnetons  at  0 — 200° , 
and  probably  a  moment  of  13  magnetons  below  0°. 

J.  Grant, 

Magnetic  changes  of  iron  sesquioxide,  its 
solid  solutions,  and  ferromagnetic  compounds. 
H.  Fobestier  (Ann.  Chirm,  1928,  [x],  9,  317—401). 
—A  thermal  dilatometric  examination  of  iron 
(Fe203,  Fe304,  and  FeO)s  aluminium,  chromium, 
and  magnesium  oxides,  compressed  into  short  rods, 
has  been  made.  When  the  heating  is  not  continued 
beyond  a  certain  temperature,  which  varies  from 
substance  to  substance  (940°  for  aluminium,  1000° 
for  magnesium  oxides),  a  reversible  contraction 
occurs,  but  above  this  temperature  the  slope  of  the 
curve  changes  abruptly  and  it  is  no  longer  possible 
to  get  reversibility  no  matter  at  what  temperature 
the  material  has  previously  been  heated.  The  curves 
for  magnesium,  oxide  which  has  been  preheated  either 
to  1000°  or  2000°  both  show  an  abrupt  change  of 
direction  at  500°.  From  these  results  it  is  deduced 
that  two  distinct  processes  take  place  :  (1)  a  con¬ 
tinuous  and  irreversible  contraction  clue  to  the  dis¬ 
appearance  of  the  spaces  between  the  grains  which 
runs  parallel  with  changes  in  the  apparent  density  of 
the  material,  (2)  the  occurrence  of  plasticity  in  the 
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grains  after  a  certain  temperature.  No  allotropic 
changes  occur.  The  paper  gives  a  detailed  account 
of  investigations  the  results  of  which  have  already 
been  summarised  (Forestier  and  Chaudron,  A.,  1924* 
ii,  617;  1925*  ii,  534*  1159;  1926*566;  1927,11). 

J.  W.  Baker. 

Mechanical  twinning'  in  sane  crystals.  E. 
Schmid  and  (4.  Wassermann  (Z.  Physik,  1928,  48, 
370— 383).— The  changes  in  the  mechanical  properties 
of  single  crystals  of  zinc  are  shown  to  be  related  to 
the  formation  of  twinned  crystals.  J.  W.  Smith. 

Influence  of  the  mother-liquor  on  crystal  form. 
M.  Yamaha  (Japan.  J.  Phys.,  1928,  4,  159—163). — 
The  effect  of  mother -liquor  on  crystal  form  is  investig¬ 
ated,  a  simple  law"  of  atomic  action  being  postulated. 
The  regular  arrangement  of  atoms  in  the  crystal 
is  assumed  to  have  some  effect  on  the  atoms  of  the 
liquid  in  the  neighbourhood  of  the  surface  of  the 
crystal.  The  atoms  of  the  liquid  will  themselves  be 
arranged  regularly  on  the  surface  of  the  crystal.  If 
the  diameter  of  the  atoms  (assumed  spherical,  although 
ellipsoids  or  more  complicated  forms  would  do  as 
well)  of  the  liquid  is  greater  than  that  of  the  atoms 
of  the  solid  they  cannot  lie  on  the  surface  of  the 
crystal  without  some  heaping  up.  This  means  that 
the  mutual  potential  energy  between  crystal  and 
liquid  is  less  than  wdien  the  two  diameters  are  equal. 
If  a  step  is  now  made  on  the  surface  of  the  crystal  the 
liquid  atoms  can  come  into  contact  with  the  surface 
without  any  heaping.  If  steps  are  made  at  every 
place  where  otherwise  there  wrould  be  heaping  the 
surface  energy  will  be  minimal.  Protruded  atoms 
will  then  be  regularly  arranged,  giving  rise  to  surfaces 
with  rational  indices.  Surfaces  of  high  indices 
(vicinal  planes)  may  be  explained  if  the  atoms  of  the 
liquid  are  only  slightly  larger  than  those  of  the  solid. 
The  theory  will  explain  the  observation  that  when  a 
crystal  of  nickel  chloride  in  a  solution  of  the  same 
substance  is  placed  in  a  strong  magnetic  field  slightly 
inclined  faces  appear  on  the  crystal.  A.  J.  Mee. 

Hylotropic-isomeric  forms.  IV,  K.  Schattm 
(Annalen,  1928,  462,  194 — 209). — A  continuation  of 
previous  work  (A.,  1916,  i,  405;  1924,  i,  520,  etc.). 
The  author  classifies  cases  of  polymorphism  as 
follows  :  (1)  Physical  polymorphism .  Here  identical 
units  form  different  space-lattices;  small  differences 
in  the  molecular  anisotropy  disappear  on  destroying 
the  space-lattice,  fie.,  the  liquid  obtained  by  just 
melting  either  form  is  the  same.  (2)  Cryptochemical 
polymorphism,  subdivided  into  (2a)  cryptochemical 
metameric  polymorphism  and  (2 6)  cryptochemical 
polymeric  polymorphism.  The  fused  mass  obtained 
from  the  two  forms  shows  slight  differences  in  (2a)  and 
(2 h) ;  (2a)  arises  with  complex  molecules  of  fairly  stable 
forms  caused  by  intramolecular  change,  whilst  (26) 
is  found  with  substances  which  tend  to  associate. 
High  rates  of  interconversion  are  found  in  cases  of 
(26).  (3)  Chemical  polymorphism.  This  may  be 

of  two  kinds,  I  and  II.  (3)  I  is  further  divided  into 
metameric  and  polymorphic  cases  (a  and  6),  Under 
(3)  la  are  cases  where  the  two  forms  in  the  fused 
condition  are  quite  different,  there  being  in  these 
cases  two  distinct  chemical  isomerides,  convertible 
one  into  the  other.  If  (3)  la  is  represented  bv 


B  B'}  (3)  16  is  represented  by  nB  B„,  ■where 
B=unit.  In  the  b  cases  the  fusions  and  intercon¬ 
version  are  as  in  a.  Chemical  polymorphism  II, 
giving  very  low  interconversion  velocities,  is  a  limit¬ 
ing  case  of  (3)  I,  each  form  containing  a  mere  trace 
of  the  unit  corresponding  with  the  second  form. 

A  number  of  substances  have  been  investigated 
with  a  view  to  their  classification  on  the  above  lines, 
the  main  results  being  as  follow's  :  Benzophenone : 
f.  p.  depends  on  the  previous  history ;  very  high 
rate  of  interconversion  (j R).  Phenyl  p-tolyl  ketone, 
low  R.  In  these  two  cases  the  formation  of  the  meta- 
stable  form  is  aided  by  prolonged  heating  of  the 
fused  substances  at  relatively  high  temperatures. 
Fresh  fusions  of  the  different  forms  shovr  great 
diversity  of  behaviour  as  regards  supercooling  and 
crystallisation,  and  further  show  small  differences  in 
physical  constants.  Both  cases  are  probably  examples 
of  (26),  possibly  (3)  16  in  addition.  p-Ghloro-, 
2>bromo-,  p-iodo-,  and  p -hydroxy -benzophenone  and 
p-ditolvl  ketone  are  apparently  cases  of  (3)  16  (Rf 
low,  measured  for  the  hydroxy- compound) .  Benzoin  : 
R,  low,  measured.  Dibenzoyl  acetone  :  case  of  (3)  la ; 
R}  moderate,  measured.  Ethyl  mesityloxideoxalate 
(ethyl  ay-diketo-e-methybA8-heptenoate) :  case  of 
(3)  Ha  (R,  moderate,  measured).  Benzil-o- carboxylic 
acid  :  case  of  (3)  la  or  (3)  Ila  with  transition  temper¬ 
ature  about  66°  (cf.  Vixseboxe  in  5m its  :  Allo¬ 
tropic/'  1921);  R,  low,  measured.  (3-Naphthyl 
salicylate  :  R,  measured.  3-Nitro-p-acetotoluidide : 
R}  low,  measured  :  case  of  (3)  la.  2-Nitro-p-fcolu- 
idine  :  R}  measured ;  the  stability  of  the  (3 -form 
(m,  p.  69-5°)  is  increased  by  long  heating  of  2  :  6-di- 
nitro  toluene  :  heat  treatment  of  the  fused  mass  has  no 
effect  on  the  transition,  occurring  at  40*5°.  w-Nitro- 
benzoic  acid  :  R}  moderate,  measured.  2  :  6-Dinitro- 
p-chlorophenol :  met  as  table  form  appears  below  -y3  , 
passing  fairly  rapidly  into  the  stable  form,  a- Nitro- 
naphthalene  :  a  metastable  form  appears,  together 
with  the  stable  form,  at  the  ordinary  temperature, 
rapidly  passing  into  the  latter  ;  at  higher  temperatures 
only  the  stable  form  is  produced.  4-Nitrotriphenyl- 
carbamide  has  a  very  low  R.  Triphenylmethanc  :  R, 
high,  measured.  The  transition  temperatures  and 
m.  p.  of  the  (3-forms  of  other  compounds  are  given 
as:  Tetrabromomethane,  46-7°  and  94*3°;  succinic 
anhydride,  110T°  and  120*2°;  orcinol,  53-3°  and 
197-5°;  a^-tetrachloroaniline,  117*8°  and  1184  ; 
ethyl  azoxybenzoate,  112-6°  and  119-2°.  Other  less 
definite  cases  are  also  discussed.  E.  E.  Turner. 

Conductivity  and  Hall  effect  in  sputtered 
platinum  films.  A.  Ribde  (Z.  Physik,  1928,  48, 
302— 309).— The  conductivity  of  platinum  films 
sputtered  on  glass  in  the  presence  of  hydrogen  is 
proportional  to  the  thickness  of  the  film  in  the  range 
4*7—136  mg.  The  Hall  effect  in  such  films  is  constant 
until  the  thickness  is  reduced  below  30  mu,  when  the 

magnitude  of  the  effect  diminishes  rapidly. 

R.  W.  Lxtnt. 

Resistivity  of  thin  metallic  layers  obtained 
by  cathodic  disintegration.  F.  Joliot  (Compt, 
rend.,  1928,  186,  1526— 1528).— The  resistance  of 
thin  films  of  platinum  deposited  on  glass  at  the  rate 
of  0*2x  10~5  g./cm.2/min.  from  a  cathode  placed  3  c in. 
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away  from  the  anode,  at  900  volts,  and  an  air  pressure 
of  0*01  mm.  of  mercury,  varies  with  the  thickness  of 
the  film  according  to  a  curve  of  an  exponential  type, 
and  for  a  constant  film  thickness,  decreases  with  an 
increase  in  voltage.  The  effect  of  heat,  which  changes 
the  resistance  and  its  temperature  coefficient  in'  the 
direction  of  that  of  ordinary  platinum,  is  attributed 
principally  to  the  removal  of  gas  occluded  by  the 
film.  J.  Grant. 

Wiedemann-Franz  law.  III.  A.  E token  (Z. 
physikal.  Chem.,  1928,  134,  220—229). — It  is  shown 
that  the  equation  connecting  the  total  specific  thermal 
resistance  of  a  metal  with  its  specific  electrical  resist¬ 
ance  proposed  by  Gruneisen  and  Goens  cannot  hold. 
The  observations  of  Griineisen  and  Goens  can  be 
utilised  more  satisfactorily  if  the  fact  that  the  non- 
metallic  ”  conductivity  will  be  considerably  lowered 
by  deformation  of  the  lattice  is  taken  into  account. 
A  new  evaluation  of  the  results  gives  a  somewhat 
better  agreement.  The  W iedemann-Franz  constant 
for  metals  at  low  temperatures  is  in  all  cases  much 
below  its  normal  value  for  high  temperatures.  This 
constant  seems  to  show  very  little  dependence  on 
lattice  deformation*  A.  J.  Mee. 

Electron  11  free  path  ”  and  super  “Conductivity 
in  metals.  E.  H.  Hall  (Proc.  Nat.  Acad.  Sci.,  1928, 
14,  377 — 380) . — Theoretical.  The  termination  of  a 
“  free  path  ”  is  taken  to  occur  when  the  free  electron 
is  captured  by  a  positive  ion.  The  effect  of  this 
definition  on  specific  heat,  dependence  of  conductivity 
on  temperature,  super- conductivity,  and  on  thermal 
conductivity  at  low  temperatures  is  discussed. 

W.  E.  Downey. 

SommerfekTs  electro ntheory  of  metals.  E.  H. 
Hall  (Proc.  Nat.  Acad.  Sci.,  1928,  14,  370—377).— 
A  critical  examination  of  the  conclusions  reached  by 
Sommerfeld  and  others  (this  vol.,  467). 

W.  E.  Downey. 

Specific  resistance  of  bismuth  crystals  and  its 
change  in  strong  magnetic  fields  and  some 
allied  problems.  I.  Growth  of  crystal  rods 
with  a  definite  orientation  of  the  crystal  planes 
and  the  specific  resistance  of  bismuth  crystals. 
II.  Method  and  apparatus  for  observing  the 
change  of  resistance  of  bismuth  in  strong 
magnetic  fields.  III.  Change  of  resistance  of 
bismuth  and  the  time  lag  in  magnetic  fields.  P. 
Kapitza  (Proc.  Roy.  Soc.,  1928,  A,  119,  358—386, 
387—401,  401 — 443). — I.  A  method  is  developed  for 
growing  bismuth  crystals  in  the  form  of  small  rods, 
3—5  mm.  long  and  about  1  sq.  mm.  cross-section,  in 
which  the  cleavage  planes  are  oriented  at  any  desired 
angle  relative  to  the  axis  of  the  rod.  An  essential 
condition  for  the  growth  of  such  rods  is  that  no 
strain  must  be  set  up  in  the  bismuth  during  crystall¬ 
isation.  A  small  strain  set  up  in  the  material  has 
the  effect  of  changing  the  perfect  cleavage  plane  from 
one  of  the  pseudo- octahedral  planes  to  one  of  the 
three  remaining  planes  of  the  same  pseudo-octahedron, 
according  to  the  nature  of  the  strain.  Measurements 
the  resistance  of  bismuth  rods  in  a  compressed 
state  suggest  that  during  the  process  of  the  growth 
of  the  crystals,  cracks  and  imperfections  are  developed 
111  the  lattice  which  account  for  the  variation  of  the 


specific  resistance  in  bismuth  previously  observed. 
By  means  of  compression  the  cracks  close,  and  the 
limiting  value  of  the  specific  resistance  perpendicular 
to  the  cleavage  plane,  reached  when  all  the  cracks 
have  closed,  is  1*39  X  ItH  at  16°.  The  limiting  value 
parallel  to  the  perfect  cleavage  plane  is  1*67  X  16”4± 
1%  at  16°.  The  origin  of  the  cracks  is  studied,  and  it 
is  found  that  their  development  probably  occurs 
almost  at  the  moment  when  the  bismuth  passes  from 
the  liquid  to  the  solid  state.  A  close  relation  is 
observed  between  the  flexibility  of  the  rods  and  their 
specific  resistance.  An  ideal  bismuth  crystal  at  the 
ordinary  temperature  will  probably  have  no  well- 
defined  cleavage  plane  and  will  be  perfectly  flexible. 
To  explain  the  origin  of  the  cracks,  the  hypothesis  is 
advanced  that  there  are  two  crystalline  bismuth  modi¬ 
fications  ;  one  of  them,  at  present  unknown,  but 
probably  cubic,  is  transformed  into  the  ordinary 
rhombohedral  form  at  a  temperature  slightly  below 
the  m.  p.  Since  this  transformation  takes  place  when 
the  bismuth  is  in  a  solid  state  and  must  be  accom¬ 
panied  by  changes  in  shape,  stresses  are  set  up  in 
the  crystal  lattice  which  account  for  the  spoiling  of 
the  lattice  and  the  formation  of  “  cracks.”  On  the 
basis  of  this  hypothesis  several  physical  properties 
of  bismuth  may  be  explained. 

II.  A  detailed  description  is  given  of  a  method  for 
measuring  the  change  of  resistance  of  a  bismuth 
crystal  when  it  is  placed  in  a  magnetic  field  which 
exists  for  0*01  sec.  only  and  varies  during  the  whole 
of  this  time.  The  study  of  the  change  of  resistance 
is  made  possible  by  the  fact  that  large  current  densities 
are  permitted  in  the  conductor,  for  such  a.  short  time, 
without  heating  the  conductor,  and  no  specially 
sensitive  apparatus  is  required.  The  method  adopted 
wras  to  send  a  known  current  through  the  bismuth 
crystal  and  by  means  of  potential  leads  to  observe 
the  difference  of  potential  across  the  crystal,  both,  the 
current  and  the  P.D .  being  measured  by  oscillographs. 
A  special  switch  is  described  which  permits  the 
current  to  be  sent  through  the  conductor  for  a  very 
short  time  during  the  existence  of  the  magnetic  field. 
The  make  and  break  of  this  switch  can  be  adjusted 
relative  to  the  current  wave  through  the  coil  with  an 
accuracy  of  1/5000  sec.  The  elimination  of  errors 
and  stray  effects,  due  to  the  E.M.F.  in  the  potential 
leads  induced  by  the  variation  of  the  magnetic  field 
and  to  the  heating  of  the  crystal  produced  by  the 
current,  is  discussed. 

III.  A  method  is  described  for  eliminating  the 
E.M.F.  in  the  bismuth  crystal  which  accounts  for 
the  time  lag  phenomenon  in  the  measurement  of  the 
change  of  resistance  of  bismuth  in  a  magnetic  field. 
Results  are  given  for  the  change  of  resistance  of 
bismuth  crystals  when  the  current  is  flowing  per¬ 
pendicular  to  the  magnetic  field,  for  different  orient¬ 
ations  of  the  crystal  axis  relative  to  the  field,  at  15°, 
—80°,  and  —182°.  The  presence  of  impurities  and 
imperfections  of  the  crystal  lattice  have  a  marked 
effect  in  diminishing  the  change  of  resistance  of 
bismuth,  particularly  in  strong  fields  and  at  low 
temperatures.  The  change  of  resistance  of  an  ideal 
crystal  in  a  magnetic  field  is  discussed,  and  it  is 
shown  that  in  weak  fields  it  follows  a  square  law 
and  in  strong  fields  a  linear  law.  The  linear  lav/  is 
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practically  independent  of  the  orientation  of  the 
crystal  relative  to  the  magnetic  field.  A  study  has 
also  been  made  of  the  case  when  the  current  is 
parallel  to  the  magnetic  field,  for  different  orientations 
of  the  crystal  axis  relative  to  the  field.  Here  the 
change  of  resistance  is  very  small  and  a  definite 
limiting  value  is  reached.  The  magnitude  of  the 
change  is  little  affected  by  the  temperature,  but  is 
strongly  influenced  by  imperfections  of  the  crystal, 
being  much  larger  for  imperfect  than  for  perfect 
crystals.  It  is  suggested  that  this  small  change  of 
resistance  is  due  to  the  imperfection  of  the  crystals 
and  to  the  defective  alinement  of  the  current  in  the 
crystal  with  the  lines  of  force  of  the  magnetic  field. 
An  attempt  was  made  to  produce  perfect  bismuth 
crystals,  growing  them  by  means  of  direct  deposition 
of  bismuth  vapour  on  cooled  quartz  plates  in  a  vacuum. 
The  experiments  for  obtaining  single  crystals  were 
unsuccessful,  but  by  studying  the  change  in  resist¬ 
ance  of  the  deposits  formed  in  a  strong  magnetic 
field,  explanations  were  found  for  certain  phenomena 
previously  observed  in  thin,  bismuth  layers  (cf.  Patter¬ 
son,  Phil.  Mag.,  1902,  64,  582),  From  a  general  study 
of  the  residual  E.M.F .  developed  in  bismuth  in  a 
magnetic  field,  it  was  found  that  the  ratio,  residual 

E.  M . F. /resistance,  is  independent  of  the  strength  of 

the  magnetic  field  in  the  region  of  investigation  but 
is  strongly  influenced  by  the  orientation  and  by  the 
degree  of  perfection  of  the  crystal.  The  origin  of  the 
residual  E.M.F.  is  discussed.  The  failure  of  the 
present  theory  of  metallic  conductivity  to  account 
for  the  large  change  of  resistance  of  bismuth  in  a 
magnetic  field  is  considered,  and  reasons  for .  the 
discrepancies  between  theory  and  experiment  are 
suggested.  A  mechanism  is  suggested  by  means  of 
which  several  phenomena  observed  in  conductors 
may  be  explained.  L.  L.  Bircumshaw. 

Interferential  method  for  measuring1  magnetic 
susceptibility  of  liquids.  O.  Sfecchia  (Atti  E. 
Acead.  Lincei,  1928,  [vi],  7,  574—576). 

Thermoelectric  power  in  cold-worked  metals. 
W.  F.  Bbandsma  (2.  Physik,  1928,  48,  703—705),— 
The  thermoelectric  power  appearing  between  cold- 
worked  and  recrystallised  copper  rods  was  found  to 
be  reproducible,  providing  the  preliminary  treatment 
was  identical.  The  effect  increases  with  the  degree 
of  working.  On  heating  the  cold-worked  wire  to  a 
definite  temperature  the  effect  was  found  to  decrease 
slowly  to  a-  value  characteristic  of  the  temperature, 

J.  W.  Smith. 

Temperature  of  the  acetylene-oxygen  flame. 

F.  Henning  and  C.  Tdjgwaldt  (Z.  Physik,  1928,  48, 

805 — 823) . — -The  temperature  in  different  parts  of 
the  acetylene-oxygen  flame  was  determined  by  Kurl- 
baurn's  method  of  spectral  fine  inversion.  Observ¬ 
ations  were  made  in  the  visible  region  by  colouring 
the  flame  by  means  of  lithium  carbonate  and  in  the 
infra-red  region  by  measurements  on  the  carbon 
dioxide  band  4*39  \i  in  the  colourless  flame,  the 
former  giving  the  temperature  in  the  interior  of  the 
flame  and  the  latter  that  of  the  outer  cone.  The 
hottest  point  in  the  normal  flame  is  about  3  mm. 
above  the  tip  of  the  luminous  cone,  where  the  tem¬ 
perature  is  about  3100°.  J.  W.  Smith, 


Specific  heats  of  liquids  and  saturated  vapours. 
J.  J.  vah  Laar  (Z.  physikal  Chera.,  1928,  134,  311— 
328). — Mathematical.  A.  J.  Mee. 

Specific  heats  of  solid  substances  at  low 
temperatures.  K.  Clusius  and  P.  Harteck  (Z. 
physikal  Chera.,  1928,  134,  243— 263).— The  specific 
heats  of  gold,  zinc,  gallium,  zinc  oxide,  copper  oxide, 
zinc  sulphide,  ammonium  carbamate,  and  silver 
chloride  were  determined  at  temperatures  down  to 
about  10°  Abs.  The  apparatus  and  method  of  work¬ 
ing  are  described.  The  results  are  given  and  curves 
drawn  showing  the  variation  of  atomic  heat  with 
temperature.  The  results  are  discussed  generally. 

A.  J.  Mee. 

Specific  heats  at  constant  pressure  and  at 
constant  volume  of  some  substances  in  the  solid, 
liquid,  and  hypercritical  states  between  80°  and 
320°  Abs.  A,  Ettckeh  and  F.  Hattck  (Z,  physikal. 
Ohem.,  1928,  134;  161— 177).— The  specific  "heats  of 
various  gases  in  the  condensed  state  were  determined 
by  means  of  an  apparatus  previously  described  by 
Eueken,  but  slightly  modified  for  this  purpose.  The 
specific  heats  of  carbon  dioxide  (solid  and  liquid), 
nitrous  oxide  (solid),  ethylene  (solid  and  liquid), 
methyl  chloride  (solid  and  liquid),  ethane  (liquid), 
air  (liquid),  and  argon  (liquid)  wore  determined  at 
constant  pressure  and  at  different  temperatures. 
The  specific  heats  of  ethane,  argon,  air,  arid  carbon 
dioxide  were  also  determined  at  constant  volume,  and 
in  the  case  of  the  last  three  above  the  critical  point. 
The  behaviour  of  the  specific  heats  with  temperature 
was  investigated.  The  specific  heat  increased  only 
slightly  with  rise  of  temperature  for  ethane,  a  little 
more  rapidly  for  carbon  dioxide,  whilst  for  air  and 
argon  there  was  a  considerable  decrease  of  specific 
heat  with  rise  of  temperature,  although  the  substances 
were  still  some  distance  below  the  critical  point,  and 
therefore  still  in  the  liq  uid  state.  The  results  obtained 
for  the  specific  heat  of  ah  at  constant  volume  in  the 
hypercritical  state  are  compared  with  those  of 
Hausen.  A.  J.  Mee. 

Heat  conductivity  of  solid  crystalline  sub¬ 
stances  between  0°  and  —1901  A.  Ettckbn  and 

G.  Kuhn  (Z.  physikal,  Chem.,  1928, 134, 193 — 219). — 
The  heat  conductivities  of  a  large  number  of  crystall¬ 
ine  substances  and  crystalline  aggregates  were 
measured  at  temperatures  from  0°  to  —190°,  The 
fact  previously  found  by  Eueken  and  Neumann  that 
the  conductivity  decreased  if  a  substance  in  the  form 
of  large  crystals  was  converted  into  small  crystals 
holds  for  calotte,  but  not  for  crystalline  aggregates 
of  regularly  crystallised  substances  if  these  are  made 
up  of  a  single  component.  The  formation  of  mixed 
crystals  was  investigated;  there  was  a  very  con¬ 
siderable  decrease  in  the  absolute  value  of  the  con¬ 
ductivity  as  well  as  in  the  temperature  coefficient. 
The  effect  of  an  impurity  on  the  heat  conductivity 
of  a  crystal  can  be  expressed  by  M&tthiessen's  law. 
The  results  for  the  series  of  alkali  halides  are  collected ; 
in  general  the  conductivity,  as  well  as  the  temper¬ 
ature  coefficient  between  0°  and  -—-190°,  reaches  a 
maximum  when  the  two  atoms  composing  the  mole¬ 
cule  are  of  nearly  equal  'weight.  There  is  a  parallel¬ 
ism  between  heat  conductivity  and  hardness  if  the 
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crystals  are  arranged  in  groups  according  to  their 
constitution.  The  results  are  discussed  in  connexion 
with  Debve's  theory  of  heat  conductivity  of  solids. 

A.  J.  Mee. 

Theory  of  specific  heat  cv  of  monatomic  liquids 
at  high  temperatures.  A.  Eucken  and  H.  See* 
jcamp  (Z.  physikal.  Client.,  1928,  134,  178—189),— 
Mathematical.  It  is  assumed  that  the  molecules  in 
a  liquid  have  a  periodic  motion  not  necessarily  har¬ 
monic,  as  has  usually  been  supposed  in  order  to 
explain  the  fact  that  the  specific  heat  at  constant 
volume  of  a  liquid  is  more  nearly  equal  to  GR[2 
than  to  312/2,  as  the  kinetic  theory  indicates.  The 
atom  is  supposed  to  be  surrounded  by  an  elastio 
envelope,  the  repulsive  force  being  expressed  by  a 
given  law*  The  molecular  heat  of  liquid  argon  was 
calculated  at  various  temperatures  and  the  results 
were  compared  with  the  measured  values.  There  is 
only  a  qualitative  agreement  between  the  two  results. 

A.  J.  Mee. 

Allotropic  modifications  and  solid  solutions  of 
phosphorus*  J,  W.  Nicolaiev  (Compt.  rend., 
1928,  186,  1621 — 1624). — The  mixture  of  crystals  of 
phosphorus  obtained  in  the  Ipatiev  bomb  was 
separated  by  hand  under  the  microscope  and  shown 
to  consist  of  purple  (1*90,  4*4  mm,,  200°),  ruby  (2*11, 
1*4  mm,,  346°),  and  black  (2*7,  <0*5  mm.,  490°) 
modifications,  the  figures  in  parentheses  being  the 
corresponding  d,  vapour  pressures  at  21°,  and  inflam¬ 
mation  points,  respectively.  These  and  white  phos¬ 
phorus  form  a  continuous  series  of  solid  solutions, 
red  phosphorus  being  a-  mixture  of  ruby  and  purple 
phosphorus,  and  violet  phosphorus  a  mixture  of  the 
ruby  and  black  varieties.  Black  and  purple  phos¬ 
phorus  form  a  eutectic.  J.  Grant. 

Critique  of  the  electrical  differential  method  of 

measuring  the  specific  heats  of  gases  at  constant 

volume*  M.  Trautz  and  O.  Trautz  (Ann.  Physik, 

1928,  [ivj,  86,  1 — 65). — A  comprehensive  paper  giving 

a  systematic  account  of  the  errors  in  the  above 
■8^ 

method  of  determining  the  specific  heats  of  gases  at 
constant  volume.  The  errors  are  investigated  both 
theoretically  and  practically.  An  outline  of  a  com¬ 
plete  cy  measurement  is  given.  There  is  a  table  of 
corrections  giving  their  estimated  values.  It  now 
appears  possible  to  make  measurements  of  cs  correct 
to  1  part  in  2000  parts.  A.  J.  Mee. 

Effect  of  cold  working  on  specific  heat.  W. 
Geiss  and  J.  A.  M.  van  Liempt  (Z,  anorg.  Chem., 
1928,  171,  317 — 322). — The  specific  heat  of  tungsten 
or  nickel  in  the  form  of  cold- drawn  wire  is  not  appreci- 
abl}r  different  from  that  of  the  recrystallised  metal, 
a  fact  which  is  in  agreement  with  the  relationship 
previously  developed  (A.,  1925,  ii,  372)  between  cold 
working  and  the  energy  content  of  metals, 

II.  CU THILL. 

M.  p.  and  b*  p.  of  homopolar  compounds  as  a 
function  of  the  distribution  of  electrons  in  the 
molecule.  A.  Dibroya  (Ukraine  Chem.  J.,  1928, 
3,  [Sci.],  1* — 38). • — A  consideration  of  Bohr’s  theory  of 
the  structure  of  the  atom  (Ber.,  1925,  58,  1565)  and 
of  Remy's  conception  of  molecular  structure  leads  to 
the  conclusion  that  any  physical  property  g  of  a 
homopolar  substance  may  be  expressed  as  a  function 
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of  iYm,  the  number  of  valency  electrons,  Ara,  the 
number  of  nuclear  electrons  not  taking  part  in 
chemical  reactions,  N}  the  number  of  nuclear  charges, 
and  K,  a  constant  depending  on  given  external  con¬ 
ditions.  A  comparison  of  the  in.  p.  and  b.  p.,  T,  of 
members  of  homologous  series  of  aliphatic  hydro¬ 
carbons,  alcohols,  mercaptans,  disulphides,  tellurides, 
and  mono-  and  di-basic  acids  leads  to  an  expression 
T~~Z(N,P)«ATaj'\/Nm,  where  P  represents  pressure. 
Where  P>  0,  f(NyP)  is  a  linear  function,  which, 
although  not  constant  for  different  compounds,  yet 
differs  little.  At  pressures  below  1  atm.  the  value 
of  f(NyP)  is  below  30  for  m.  p,  and  below  40  for  b.  p. 
Where  P — 0,  is  constant  (its  value  is  about 

20  for  the  m.  p.),  and  the  m.  p.  and  b.  p.  equal  the 
quotient,  iYa/yiY,M.  Where  P  is  variable,  the  value 
of  /(A7,P)  is  best  expressed  as  a[(b—N)Pm-{-d], 
where  a,  5,  and  d  are  constants  for  the  given 
homologous  series,  and  ad~ const. =20. 

R.  Truszkowski. 

-  Fusion  of  cu/etohexanoL  I.  I.  Nagornov  (Ann. 
Inst,  Anal,  Rhys.  Chem,,  1927,  3,  593—599).- — cyclo- 
Hexanol  exhibits  dimorphism,  transition  from  trans¬ 
parent  to  translucent  crystals  occurring  at  21*4°.  The 
latter  form  has  a  marked  solvent  action  on  atmo¬ 
spheric  gases,  which  are  evolved  again  when  the 
temperature  falls  below  21*4°.  The  fusion  pressure 
P  of  cyclol lexanol  is  determined  at  temperatures  of 
from  25*10°  to  29*22°,  and  over  this  range  P  increases 
from  27*39  to  127*10  megabars  and  dPldt  from  18*48 
to  29*97.  The  latent  heat  of  fusion  is  a  linear  func¬ 
tion  of  temperature,  and  amounts  at  23*7°  to  2*71 
g.-cal.  R.  Truszkowski. 

Specific  beat  of  nickel  above  the  Curie  point. 
P.  Weiss  (Compt.  rend.,  1928,  187,  12— 14),— The 
atomic  heat  of  nickel  corrected  for  the  heat  of  de¬ 
magnetisation  in  accordance  with  the  theory  of  the 
molecular  field  (cf.  Lapp,  this  vol.,  577),  increases 
with  temperature  from  0  to  550°  and  remains  constant 
at  the  Curie  point,  the  rise  being  equal  to  that  portion 
of  the  atomic  heat  corresponding  with  the  kinetic 
energy  of  a  degree  of  freedom.  The  experimental 
error  is  2-5%.  It  is  probable  that  the  rise  is  con¬ 
nected  with  the  change  of  atomic  moment  from  3  to 
8  magnetons  shown  by  nickel  at  high  temperatures, 
the  fourth  degree  of  freedom  being  represented  by 
the  penetration  of  thermal  agitation  into  the  atom* 

J.  Grant. 

Gaseous  state  of  normal  substances.  K. 
Wohl  (Z.  physikal.  Chem.,  1928,  133,  305 — 349). — 
The  applicability  of  WohFs  equation  of  state  is  con¬ 
sidered  in  the  case  of  normal  substances,  i,e.3  those 
for  which  JRTcjpcvc  (where  TCi  pG}  and  vc  are  the 
critical  temperature,  pressure,  and  volume,  respect¬ 
ively)  has  the  value  3*5- — 3*95,  and  Tc  lies  between  0° 
and  300°.  Below  TC}  the  equation  is  valid  for  the 
entire  stable  gaseous  state,  and  at  Tc  its  validity 
extends  to  vcy  the  deviations  of  the  pressure  from  the 
theoretical  value  never  exceeding  1%.  For  iso¬ 
pentane,  ethyl  ether,  and  carbon  dioxide  above  Te, 
the  limit  of  applicability  rises  to  l*7vc  and  4 pc  as  the 
temperature  rises  to  1*7 5TCi  the  maximum  error  in 
the  pressure  being  2%.  Since  in  these  applications 
of  the  equation  it  is  necessary  to  introduce  only  two 
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constants  which  are  characteristic  of  the  particular 
gas  considered,  viz.,  Tc  and  pc,  it  follows  that  the 
theorem  of  corresponding  states  is  true  over  the  same 
range  as  the  equation.  Applying  the  equation  to 
sulphur  dioxide,  it  seems  that  the  experimental  data 
for  the  volumes  of  the  saturated  vapour  at  low  tem¬ 
peratures  are  incorrect,  and  that  the  gas  is  a  normal 
substance,  and  not,  as  previously  supposed,  associated. 
Between  temperatures  of  Q°8TC  and  2 -5TCt  the  equa¬ 
tion  gives  accurate  values  for  the  second  virial 
coefficients  of  all  the  normal  gases,  whilst  below 
0*8 Tc  there  are  deviations  which  show  that  the 
attraction  potential  of  the  molecules  is  no  longer 
proportional  to  the  inverse  power  of  the  temperature, 
but  varies  somewhat  more  rapidly.  The  possession 
of  a  high  dipole  moment  is  not  in  itself  sufficient  to 
ensure  that  a  substance  shall  be  associated ;  it  is 
essential  that  the  orientation  polarisation  due  to  the 
rigid  dipole  moment  shall  greatly  preponderate  over 
the  polarisation  depending  on  the  displacement  of 
electrons  and  atoms  in  the  electric  field.  The  magni¬ 
tude  of  the  dipole  moment  or  even  a  very  wide 
variation  in  the  ratio  of  the  two  polarisation  effects 
has  no  effect  on  the  behaviour  of  the  substance  in 
the  gaseous  state.  R.  Cuthill. 

Velocity  of  sound  in  liquids  at  high  frequencies 
lb y  the  sonic  interferometer.  J.  C.  Hubbard  and 
A.  L.  Loomis  (Phil.  Mag.,  1928,  [vii],  5,  1177 — 
1190). — High-frequency  vibrations  are  set  up  in  a 
column  of  liquid  by  means  of  a  quartz  piezo -electric 
vibrator.  The  resonance  lengths  of  the  column  are 
then  determined  by  means  of  a  piston  moving  at  the 
other  extremity  of  the  column.  From  the  frequency 
of  the  oscillator  the  velocity  of  sound  in  the  liquid 
is  determined.  Measurements  have  been  made  with 
mercury,  water,  and  several  salt  solutions  and  the 
thermodynamic  coefficients  deducible  therefrom  are 
in  good  agreement  with  those  obtained  by  Bridgman 
(Proc.  Amer.  Acad.  ScL,  1912,  47,  549). 

A,  E.  Mitchell. 

Molecular  force,  I,  The  change  of  vapour 
pressure  of  a  liquid  in  the  presence  of  com¬ 
pressed  gas  and  its  relationship  to  the  van  der 
Waals  constant  a12.  A.  Eucken  and  F.  Bresler 
(Z.  physikal.  Chem.,  1928,  134,  230— 242).— It  is 
shown  that  the  increase  of  vapour  pressure  of  a 
liquid  through  the  presence  of  another  substance  in 
the  form  of  a  highly  compressed  gas  provides  a 
method  of  obtaining  the  van  der  Waals  constant  a-T  2, 
which  is  proportional  to  the  reciprocal  molecular 
attraction.  The  substance  used  was  carbon  di¬ 
sulphide.  The  gas  (carbon  dioxide,  nitrogen,  or 
hydrogen)  was  saturated  with  the  vapour  and  com¬ 
pressed.  The  amount  of  carbon  disulphide  vapour 
contained  was  then  determined  at  atmospheric  pres¬ 
sure  by  means  of  an  interferometer.  The  a12  values 
were  calculated  from  the  results  and  from  those  of 
other  observers.  The  Bertholet  relationship  al2  — 
where  al  and  a2  are  the  values  for  the  single 
components,  was  verified.  A.  J,  Mee. 

Volume  chemistry.  III.  Oxygen  compounds, 
(2)  Carbonyl  group .  F.  Wratschkg  (Pharrn. 
Presse,  1927,  32,  456—460 ;  Chem.  Zentr.,  1928,  i, 
1001). 


Determination  of  the  vapour  pressure  of 
scented  substances.  G.  Tammann  and  W.  Oelsek 
(Z.  anorg.  Chem.,  1928,  172,  407—413).— With  a 
knowledge  of  the  threshold  value,  or  weight  of 
material  which  can  be  detected  by  smell,  the  vapour 
pressure  of  a  scented  substance  at  different  temper¬ 
atures  may  be  determined.  The  sensitiveness  to 
smell  of  the  investigator  must  first  be  measured.  At 
a  temperature  at  which  the  vapour  pressure  of  the 
scent  is  known  a  fixed  volume  of  air  vx  is  saturated 
with  it  and  then  diluted  by  a  volume  of  air  v2  until 
the  scent  can  only  just  be  perceived.  From  the 
dependence  of  the  quotient  (v1~hv2)/v1  on  temper¬ 
ature  the  vapour -pressure  curve  may  be  obtained. 
This  was  tested  and  found  to  be  satisfactory  for  sub¬ 
stances  with  small  threshold  values  by  determining 
the  vapour  pressures  of  camphor  and  butyric  acid  and 
comparing  with  values  found  by  other  methods.  The 
method  should  be  employed  only  at  very  low  pres¬ 
sures,  where  other  methods  become  difficult.  Sub¬ 
stances  of  which  the  vapour  pressure  at  the  temper¬ 
ature  of  the  nose  is  below  the  threshold  value  cannot 
be  perceived  by  smell.  M.  S.  Burr. 

Has  aluminium  a  transition  point  ?  A.  Schulze 
(Z.  Physik,  1928, 49, 146—154). — Measurements  of  the 
electrical  resistance  of  very  pure  aluminium  (99*94%) 
indicate  that  no  alio  tropic  change  occurs  in  that  metal 
in  the  neighbourhood  of  610°.  J,  W.  Smith. 

Absorption  of  ultrasonic  waves  by  various 
gases.  T.  P.  Abello  (Physical  Rev,,  1928,  [ii],  31, 
1083 — =1091).— The  increase  in  the  absorption  co¬ 
efficient  (cm."1)  for  ultrasonic  waves  of  frequency 
612  kilocycles  in  air  containing  1  vol.-%  of  various 
gases,  compared  with  air,  was  ;  carbon  dioxide  0*029, 
nitrous  oxide  0*034,  hydrogen  0*014,  helium  0*0025; 
for  argon  mixtures  no  absorption  was  observed. 

A.  A.  Eldridge. 

Connexion  between  the  properties  of  liquids 
and  orthobarlc  densities.  W.  Herz  (Z.  anorg, 
Chem.,  192S,  172,  414—416). — From  McLeod's  rela¬ 
tionship  yj{di— dgft  where  y  is  the  surface  tension  and 
di  and  d0  are  the  densities  of  the  liquid  and  saturated 
vapour,  respectively,  is  a  constant  for  any  one 
substance  independently  of  temperature,  and  from 
certain  relationships  found  by  the  author  between 
the  number  of  molecules  per  c.c.  and  the  viscosity, 
heat  of  vaporisation,  and  surface  tension,  respect¬ 
ively  (this  vol.,  229,  ..  368,  697),  the  following 

formulae  have  been  deduced  :  Lyr2(di— d?)=const. 
and  rim'5/(di—dg)  —const.,  L  being  the  heat  of  vaporis¬ 
ation  and  r\  the  viscosity.  The  first  formula  has  been 
tested  by  reference  to  the  available  data  for  pentane, 
ethyl  ether,  and  tin  tetrachloride  over  a  large  range 
of  temperature,  and  the  second  by  reference  to  the 
data  for  fluorobenzene  and  methyl  acetate.  The 
agreement  is  satisfactory.  M.  S.  Burr. 

Method  for  measurement  of  vapour  pressure 
of  small  quantities  of  substance.  The  vapour 
pressure  of  chloropicrin.  H.  Beaszkowska- 
Zakrzrwska  (Rocz,  Chem.,  1928,  8,  219 — 228).— 
Using  a  method  based  on  Smith  and  Mensies3  sub¬ 
merged  bulblet  method  (cf,  A.,  1910,  ii,  1036), 
together  with  Swientoslawski’s  ebullioscopic  thermo¬ 
stat,  the  vapour  pressure  of  chloropicrin  has  been 


GEN  EE  All,  PHYSICAL,  AND  INORGANIC  CHEMISTRY, 


829 


determined  between  78°  and  112°.  The  constants 
a,  p,  and  y  are  calculated  for  the  formula  log 
•p=cc—  p/(273+£)— y  log  (273+0,  connecting  vapour 
pressure  with  temperature.  These  constants  apply 
to  chloropicrin  between  0°  and  its  b.  p. 

E.  Truszkowski. 

Determination  of  vapour  pressure  of  cMoro- 
picrin  at  about  100°.  H.  Beaszkowska-Zakrzewt- 
ska  (Roez.  Chem.,  1928,  8,  210— 218},— The  vapour 
pressure  of  chloropicrin  is  determined  between  98° 
and  105°,  using  the  air-current  method,  which  con¬ 
sists  of  determining  the  loss  in  weight  of  chloropicrin 
after  a  known  volume  of  air  at  a  given  temperature 
has  been  passed  through  the  liquid.  Swientoslawski’s 
ebullioscopic  thermostat,  which  maintains  temper¬ 
atures  constant  to  within  001—0*02°,  was  used  for 
the  above  purpose.  R.  Truszkowski. 

Influence  of  glass  on  vapour  pressure.  J. 
Rinse  (J.C.S.,  1928,  1442 — 1449 ;  cf.  McHaffie  and 
Lenher,  A.,  1925,  ii,  854;  1926,  898;  1927,  198; 
Frazer,  Patrick,  and  Smith,  A.,  1927,  722).— The 
vapour  pressure-temperature  curves  of  mercuric 
iodide,  bromide,  and  chloride  and  iodine,  when 
measured  with  a  glass-spring  indicator  which  had 
been  heated  previously  at  above  500°,  instead  of 
changing  abruptly,  to  the  linear  form  on  passing  the 
saturation  point,  ,  were  continuous.  Mercury  and 
mercurous  chloride  did  not  behave  in  this  way. 
Experiments  with  carefully  dried  materials  indicated 
that  water  was  not  the  cause  of  this  effect.  The 
addition  of  glass  powder  considerably  augmented  it. 
Further,  the  effect  is  not  to  be  explained  either  in 
terms  of  adsorption,  for  the  adsorbed  layers  would 
have  to  be  at  least  500  molecules  thick,  or  in  terms  of 
a  reaction  between  glass  and  the  substance ;  experi¬ 
ment  failed  to  reveal  such  a  reaction. 

F.  J.  Wilkins. 

Dissociation  of  ammonium  chloride  vapour, 
H.  Beaune  and  S.  Knoke  (Z.  physikal,  Chem.,  1928, 
135,  49 — 62). — Accurate  measurements  of  the  vapour 
density  of  ammonium  chloride  at  temperatures 
between  about  200°  and  400°  indicate  that  complete 
dissociation  takes  place,  in  contradiction  to  the  work 
of  Smith  and  others.  H.  F,  Gillbe. 

Cohesion  and  intermole cuiar  repulsion.  R.  K. 
Schofield  (Phil  Mag.,  1928,  [vii],  5,  1171—1176).— 
Cohesion  is  defined  as  the  quantity  (dUjdv) t  in  the 
relation  (dU ldv)T=T(dp[dT)v—pf  where  U  is  the 
internal  energy  of  the  substance  under  consideration. 
No  effect  of  chemical  union  is  considered  and  effects 
due  to  translational  kinetic  energy  are  ignored.  The 
magnitude  of  this  quantity  has  been  calculated  for  a 
number  of  liquids  up  to  pressures  of  3000  atm.  As 
the  volume  is  reduced  the  cohesion  first  increases  to 
a  maximum  and  then  decreases.  The  results  are  not 
in  accordance  with  the  view  that  molecules,  resemble 
rigid  spheres.  They  are  readily  explainable  if  the 
molecular  fields  are  of  the  complex  type  considered 
by  Lennard- Jones  (A.,  1926,  888),  the  force  between 
two  molecules  being  repulsive  when  they  are  very 
close  together  and  attractive  when  they  are  farther 
apart.  A.  E.  Mitchell. 

Diffusion  problem  for  a  solid  in  contact  with 
a  stirred  liquid.  H.  W,  March,  and  W.  Weaver 


(Physical  Rev.,  1928,  [ii],  31,  1072— 1082).— Mathe¬ 
matical.  The  problem  considered  is  that  of  the  one¬ 
dimensional  flow  of  heat  which  occurs  when  a  solid 
is  in  contact  with  a  stirred  liquid.  Its  connexion 
with  material  diffusion  is  shown.  A.  A.  Eldbidge. 

Density  of  fused  mixtures  of  cadmium  and 
potassium  chlorides.  R.  Lorenz  and  H.  Adler 
(Z.  anorg.  Chem.,  1928,  172,  372— 374).— The  density 
of  fused  mixtures  of  cadmium  and  potassium  chlorides 
has  been  determined  at  different  temperatures  by  a 
modification  of  Tam  man  n  and  Brunner’s  method 
(cf.  A.,  1904,  ii,  244).  The  results  are  tabulated.  At 
constant  temperature  the  variation  of  density  with 
composition  is  approximately  linear.  M.  S.  Burr. 

Binary  azeotropic  mixtures  containing  a  lower 
alcohol  as  one  component.  Y.  Tanaka  and  T. 
Kuwata  (Chem.  News,  1928,  137,  13— 14).— From 
observations  on  azeotropic  mixtures  containing  a 
lower  alcohol  as  one  component  it  is  deduced  that  a 
rise  of  temperature  or  an  increase  of  pressure  causes 
an  increase  in  the  proportion  of  that  component  of  the 
mixture  which  has  the  greater  heat  of  vaporisation, 
and  that  two  substances  which  have  the  same  heat  of 
vaporisation  at  the  same  temperature  cannot  form 
an  azeotropic  mixture.  A.  R.  Powell. 

Peculiar  results  in  hardness  tests  of  lead- 
antimony  alloys.  L.  O.  Howard  (Amer,  Inst.  Min. 
Met.  Eng.  Tech.  Pub.,  1928,  No.  90,  5  pp.), — Fall  in 
hardness  was  observed  at  40%  and  50%  Sb  in  two 
series.  Reported  differences  in  hardness  are  ascribed 
to  different  thermal  treatments. 

Chemical  Abstracts. 

Structure  of  tin-antimony  alloys.  W.  Broniev- 
SKI  and  L.  Slivovski  (Compt.  rend.,  1928,  186, 
1615— 1616).— Measurements  of  the  electrical  con¬ 
ductivity,  thermo-electric  power,  electrode  potential, 
coefficient  of  expansion,  and  hardness,  and  of  their 
respective  temperature  coefficients,  for  tin-antimony 
alloys  reheated  at  200°  for  1200  hrs,  suggest  that 
Sn3Sb2  is  the  only  compound  formed.  Thermal 
analysis  confirms  this  result  and  shows  that  such 
crystals  are  deposited  from  a  liquid  of  the  composition 
Sn-Sb,  This  is  said  to  explain  the  supposed  form¬ 
ation  of  the  compound  SnSb  in  commercial  alloys 
containing  25%  of  antimony.  J.  Grant, 

Structure  of  silve r-aluminium  alloys  with  a 
high  content  of  aluminium.  M.  Hansen  (Z. 
Metallk.,  1928,  20,  217 — 222). — Examination  of  a 
series  of  silver-aluminium  alloys  containing  0—60% 
Ag  by  thermal  and  micrographic  methods  has  con¬ 
firmed  the  position  of  the  liquidus  and  eutectic  com¬ 
position  as  found  by  Petrenko  (A.,  1905,  ii,  635),  but 
the  m.  p.  of  the  eutectic  is  now  found  to  be  558°.  The 
solubility  of  silver  in  solid  aluminium  is  about  0*45% 
at  20°  and  0-75%  at  200° ;  with  further  rise  of  temper¬ 
ature  the  solubility  increases  remarkably  rapidly  to 
a  maximum  of  48%  Ag  at  the  eutectic  temperature. 
Thus  all  alloys  containing  more  than  about  0*5%  Ag 
exhibit  age-hardening  properties  when  quenched  from 
above  300°  and  tempered  at  a  temperature  below  the 
solid  solution  line.  A.  R.  Powell. 

Solubilities  and  mol  wt.  determinations  in 
liquid  chlorine.  K.  H.  Butler  and  IX  McIntosh 
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(Proc.  Nova  Scotian  Inst.  Sei.,  1927,  IS,  198).— The 
solubilities  in  liquid  chlorine  were  obtained  by 
measuring  the  rise  in  b.  p.  caused  by  addition  of  the 
solute.  Fifty- nine  of  the  commoner  salts  were  found 
to  be  insoluble  at  the  b.  p.  Sulphur,  arsenic,  silver, 
copper,  and  zinc  did  not  react  with  the  liquid  chlorine, 
whilst  aluminium,  iodine,  phosphorus,  and  tin 
reacted,  but  only  the  last  caused  any  rise  in  b.  p. 

S.  J.  Gregg. 

Grain  growth  in  metals  caused  by  diffusion. 
F.  C.  Kelley  (Amer.  Inst.  Min.  Met.  Eng.  Tech.  Pub,, 
1928,  No,  89,  7  pp.)— Rapid  grain  growth  results 
from  diffusion,  the  direction  of  grain  being  parallel  to 
that  of  diffusion.  The  diffusion  of  chromium  and 
manganese  in  iron  is  discussed.  Iron  diffuses  into 
nickel,  but  not  nickel  into  iron. 

Chemical  Abstracts. 

Solubility  of  thallous  chloride  in  water  and 
aqueous  solutions  of  magnesium  sulphate  and 
lanthanum  nitrate  at  25°.  M.  Randall  and  K.  S. 
Chang  (J.  Amer.  Chem.  Soc.,  1928,  50,  1535 — 
1536). — -The  solubility  of  thallous  chloride  is  0*01611 
mol.  per  1000  g.  of  water,  the  solution  having  sp.  gr. 
1*0034  and  d  1*0004.  S.  K.  Tweedy. 

Vapour  pressure  of  mixtures  of  benzene  and 
cyclohexane.  I.  I.  Nag  or  no  v  {Ann.  Inst.  Anal. 
Phys.  Chem.,  1927,  3,  562 — 583 ) . — Measurements  of 
the  vapour  pressures  of  mixtures  of  benzene  and  cyclo¬ 
hexane  at  temperatures  between  30°  and  80°  give 
values  almost  identical  with  those  calculated  from 
Antoine’s  formula  (Compt.  rend.,  1888, 107,  681).  At 
all  temperatures  mixtures  of  maximum  vapour  press¬ 
ure  exist,  then  composition  depending  on  temperature. 
The  vapour -pressure  curves  of  benzene  and  cyclo¬ 
hexane  cut  at  50°  ;  below  this  temperature  the  vapour 
pressure  of  the  latter  exceeds  that  of  the  former,  whilst 
above  50" B  the  contrary  is  the  case.  The  50°  isotherm 
is  strictly  symmetrical,  with  a  maximum  value  at  50% 
of  benzene ;  at  higher  temperatures  the  summit  is 
shifted  in  the  direction  of  cyclohexane.  This  affords 
a  confirmation  of  Konovalov’s  law  (J.  Russ.  Phys, 
Chem.  Soc.,  1884,  16,  11).  The  properties  of  the 
above  mixture  are  not  additive  at  temperatures  below 
the  b.  p.  R.  Truszkowski. 

Vapour  pressures  of  mixtures  of  toluene  and 
c?/clohexane.  I.  I.  Nagornov  (Ann.  Inst,  Anal. 
Phys,  Chem.,  1927,  3,  584 — 59 3 ) . — The  vapour 
pressure  of  mixtures  of  toluene  and  cyclohexane  rises 
steadily  at  all  temperatures  as  the  proportion  of  cyclo¬ 
hexane  increases ;  at  all  concentrations  the  observed 
vapour  pressure  is  greater  than  the  arithmetic  mean 
of  those  of  the  constituents.  The  observed  vapour 
pressures  agree  well  with  Antoine’s  formula  (Compt, 
rend.,  1888, 107,  681).  R.  Truszkowski. 

Equilibrium  of  solutions  of  barium  and  lead 
chlorides  dissolved  in  aqueous  hydrochloric 
acid*  P.  A.  Volkov  (Ann.  Inst.  Anal.  Phys.  Chem,, 
1927,  3,  704— 724).— The  solubility  of  lead  chloride 
at  25°  and  at  0°  has  a  minimum  value  when  7—8  mols. 
of  barium  chloride  are  present  per  100  mols,  of  water 
and  a  maximum  value  at  the  saturation  concentration 
of  barium  chloride.  The  first  effect  is  due  to  the 
increase  in  concentration  of  chlorine  ions  and  the 
second  probably  to  the  formation  of  complex  salts. 


Similar  results  have  been  obtained  for  the  system 
lead  chloride-hydrochloric  acid-water  (Ende,  Z. 
physikal.  Chem.,  1903,  16,  162).  In  presence  of 
concentrated  hydrochloric  acid  the  solubility  of 
barium  chloride  is  unaffected  by  the  presence  of  lead 
chloride ;  the  solubility  of  the  latter  salt  is  greatly 
increased  by  the  addition  of  hydrochloric  acid,  whilst 
that  of  barium  chloride  becomes  very  small.  The 
use  of  this  reaction  is  recommended  for  the  separation 
of  traces  of  lead  from  radium.  R.  Truszkowski. 

Diffusion  of  hydrogen  through  iron.  W.  Bs 
Dbmlng  (PhiL  Mag.,  1928,  [vii],  5,  1081—1084).— 
It  is  shown  with  the  aid  of  the  results  of  Rorelius 
(A.,  1927,  727)  and  of  Bartlett  {ibid.,  404,  927)  that 
the  rate  of  diffusion  of  hydrogen  through  iron  is 
represented  by  an  equation  of  the  form  dPl!njdi~ 
K1jcA2P1Jns  where  P  is  the  pressure  of  the  gas  and 
c  the  amount  adsorbed  per  unit  volume  under  unit 
pressure.  For  the  steady  state  this  becomes  dm  = 
KjAAP^dt,  where  dm  is  the  amount  of  hydrogen 
diffusing  through  an  area  A  of  thickness  dx  with 
pressures  P  and  PpdP  in  time  dl.  These  equations 
are  exactly  similar  in  form  to  those  representing  the 
conduction  of  heat  by  metals.  A.  E.  Mitchell, 

Solubility  of  oxygen  in  iron,  and  in  ferrous 
oxide  (oxoferrite,  wiistite).  C.  Benedicks  and 
H.  Lgfquist  (Z.  anorg.  Chem.,  1928,  171,  231— 
238).-— Schenck  and  Dingmann’s  value  for  the  solu¬ 
bility  of  oxygen  in  solid  iron  {A,,  1927,  1030)  is  much 
in  excess  of  the  values  to  be  found  in  the  literature, 
and  also  in  their  diagram  for  the  system  iron-oxygen 
the  ferrous  oxide  region  of  homogeneity  is  displaced 
towards  much  higher  concentrations  of  oxygen.  It 
seems  probable,  however,  that  in  these  authors’ 
experiments  the  mixture  of  metal  and  oxides  became 
contaminated  with  alumina  from  the  vessels  used  to 
contain  it,  so  that  the  previously  accepted  values  are 
possibly  substantially  correct.  R.  Cuthill. 

Fractional  crystallisation  of  radioactive  sub« 
stances.  III.  Distribution  of  radium  between 
solid  crystalline  barium  chloride  dlhyclrate  and 
its  saturated  aqueous  solution  at  0°  and  35°.  W. 
Ohlopxn  and  A.  Polessitsky  (Z.  anorg.  Chem,, 
1928,  172,  310—320;  cf.  A.,  1927,  1133). —The 
distribution  of  radium  between  solid  barium  chloride 
and  its  saturated  solution  is  strictly  in  accordance 
with  the  simple  partition  law.  The  partition  coeffi¬ 
cient  at  constant  temperature  and  concentration  of 
the  liquid  phase  remains  constant  for  large  variations 
in  the  relative  quantities  of  the  two  solvents  and 
also  for  large  variations,  e.g.t  2*628  X  10~8— 2*816  X 
in  the  concentration  of  the  radium  salt.  The 
distribution  coefficient  varies  with  temperature,  the 
temperature  coefficient  being  —0*516  per  degree 
between  0°  and  35°  and  “-0*275  per  degree  between 
35°  and  57*5°.  Hence  fractional  crystallisation  of  the 
chlorides,  and  also  of  the  bromides,  is  the  more 
effective  the  lower  is  the  temperature  at  which  the 
crystallisation  takes  place.  There  are  considerable 
differences  between  the  partition  coefficients  found 
by  different  investigators,  but  these  may  probably 
be  explained  by  variations  in  temperature  and  acid 
concentration.  M.  S.  Burr. 
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Influence  of  viscosity  on  the  rate  of  absorption 
of  carbon  dioxide  by  neutral  sodium  carbonate, 
P.  Rioir  and  P.  Cartier  (Conipt,  rend.,  1928,  186, 
1727 — 1729).— An  extension  of  the  authors'  viscosity 
experiments  (this  voL,  702)  to  ethylene  glycol, 
methyl  and  ethyl  alcohols,  lactose  and  acetaldehyde 
has  shown  that  although  viscosity  has  a  certain 
iniluen.ee  on  the  rate  of  absorption  of  a  gas  by  a  liquid, 
it  is  not  the  principal  factor,  the  chemical  nature  of 
an  added  non-reacting  organic  crystalloid  substance 
playing  a  far  more  important  part  and  increasing  the 
viscosity  and  rate  of  absorption  to  an  extent  which 
suggests  a  catalytic  effect.  J,  Grant, 

Important  factors  in  the  investigation  of 
adsorption  from  solutions,  K.  0,  Sen  (Z,  anorg* 
Chem.,  1928,  1 71,  275— 280).— From  the  Frcnndlich 
adsorption  isotherm  xjm*=KCns  it  follows  that  if  K 
and  n  actually  remain  constant  independently  of  the 
volume  of  the  solution  and  the  weight  of  adsorbent, 
mt  then  for  a  given  concentration  C  of  the  solution, 
xjm  should  also  be  independent  of  m,  and  of  the 
volume  and  initial  concentration  of  the  solution.  For 
adsorptions  in  which  there  is  no  possibility  of  chemical 
reaction,  e.g.,  the  adsorption  of  acetic  acid  by  animal 
charcoal  (Pavlov,  A.,  1924,  it,  833),  this  is  in  agreement 
with  the  experimental  results.  Where,  on  the  other 
hand,  forces  of  a  chemical  nature  may  be  involved, 
as  in  the  adsorption  of  ions  by  colloids,  this  is  no 
longer  true.  Thus  in  the  adsorption  of  copper  sulphate 
by  manganese  dioxide,  the  values  of  K  and  n  are 
not  independent  of  m  and  of  the  initial  concentration 
of  the  solution,  R.  Cuthill. 

Adsorption  from  solution  by  ash-free  ad¬ 
sorbent  charcoal,  V,  Adsorption  from  buffer 
solutions  as  a  means  of  determining  the  iso¬ 
electric  point  for  charcoal,  E.  J.  Miller  and 
S*  L.  Bahdemeb  (J.  Physical  Chem,,  1928,  32,  829 — 
842;  cf.  A,,  1927,  929). — Adsorption  from  Sorensen’s 
standard  buffer  solutions  by  blood,  wood,  and  sugar 
charcoals,  purified  by  treatment  with  hydrofluoric 
acid  (A.,  1926,  898),  and  by  unpurified  blood  charcoal 
has  been  studied.  Adsorption  produces  the  changes 
in  reaction  which  are  to  be  expected  from  previously- 
established  facts  of  adsorption  by  pure  adsorbent 
charcoals  (cf.  A.,  1926, 1090).  Pure  charcoal  decreases 
the  acidity  of  acid  buffer  mixtures  by  adsorption  of 
acids  and  increases  the  alkalinity  of  less  alkaline 
buffers  by  hydrolytic  adsorption  of  acid  from  salts 
with  the  liberation  of  alkali.  The  alkalinity  of 
highly  alkaline  buffers  is  not  reduced.  Unpurified 
blood  charcoal  reduces  the  alkalinity  of  the  more 
alkaline  buffers  owing  to  the  presence  of  acid  impurities 
in  the  charcoal.  Pure  charcoal  carrying  adsorbed 
acids  acts  in  a  similar  manner.  Decomposition 
or  elimination  of  acid  impurities  by  ignition  of  the 
unpurified  charcoal  removes  this  effect.  The  method 
of  adsorption  from  buffer  solutions  is  unsuitable  for 
the  determination  of  the  isoelectric  point  for  char¬ 
coals,  and  the  results  bear  no  relation  to  the  isoelectric 
point  determined  electr okineiically .  Data  are  given. 

L.  S.  Theobald. 

Adsorption  in  binary  systems.  (Mlle.)  L,  S. 
Lfvv  (Compt.  rend.,  1928, 186,  1619—1621;  cf,  this 
voL,  118). — The  adsorption  from  solutions  containing 


iron  and  nickel  or  copper  and  nickel  has  been  studied 
with  manganese  dioxide  as  the  adsorbent,  the  con¬ 
centration  of  one  metal  being  kept  constant  and  the 
other  varied.  The  results  agree  with  Freundlich’s 
adsorption  formula.  Values  for  the  constants  of  the 
formula  arc  obtained,  and  it  is  shown  that  equal 
concentrations  of  copper  and  nickel  have  the  same 
influence  on  the  adsorption  of  iron,  but  the  con¬ 
centration  of  iron  which  is  required  to  produce  the 
same  effect  on  the  adsorption  of  copper  is  only 
0*0017  as  great  as  the  corresponding  nickel  con¬ 
centration,  J.  Grant. 

Adsorption  in  solutions.  XIII.  Adsorption 
from  mixed  solutions  of  electrolytes,  M, 
Dubinin  (Z,  physikal.  Chem.,  1928,  135,  24—35},— 
The  adsorption  by  pure  activated  wood  and  sugar 
charcoal  from  mixed  aqueous  solutions  of  electrolytes 
has  been  studied  quantitatively.  A  linear  relation¬ 
ship  exists  between  the  quantities  of  each  component 
adsorbed  from  a  binary  mixture.  From  the  ratio 
between  the  number  of  molecules  of  each  component 
in  the  adsorbed  layer,  the  extent  to  which  the  adsorp¬ 
tion  of  one  component  is  diminished  by  the  second 
may  be  calculated  by  a  method  applicable  to  such 
widely  differing  mixtures  as  hydrochloric  and  nitric 
acids,  hydrochloric  and  oxalic  acids,  and  hydrochloric 
acid  and  acetone ;  in  the  first  case  poisoning  of  the 
catalyst  occurs,  in  the  second  there  is  ordinary 
partition,  and  in  the  third  independent  adsorption 
of  the  two  components  takes  place.  Such  differences 
are  purely  qualitative,  and  all  these  cases  are  suscepti¬ 
ble  of  the  same  general  treatment.  H.  F.  Gillbe, 

Adsorption  of  electrolytes  by  crystalline  sur¬ 
faces*  A.  Pxnktjs  and  (Mlle.)  L.  be  Brouckere 
(Bull.  Acad.  roy.  Belg,,  1927,  [v],  13, 415— 440).— The 
adsorption  of  an  electrolyte  AmBn  at  a  crystalline 
surface  in  contact  with  water  has  been  investigated. 
The  electrolytes  chosen  were  hydrochloric  acid,  and 
the  chlorides  of  potassium,  lithium,  copper,  and 
nickel,  whilst  the  surface  consisted  of  macrocrystalline, 
pure  barium  sulphate  presenting  a  surface  area  of 
8*45  X  105  cm.2  per  g.  Solutions  of  the  various 
electrolytes,  saturated  with  barium  sulphate,  were 
agitated  with  known  weights  of  barium  sulphate  for 
5—10  hrs.  at  25°,  the  solid  was  washed,  and  the 
amounts  of  adsorbed  electrolytes  were  determined  by 
various  direct  and  indirect  methods.  The  same 
equilibrium  conditions  could  be  obtained  under 
defined  conditions,  starting  either  from  pure  barium 
sulphate  or  from  crystals  bearing  an  excess  of 
adsorbed  electrolyte. 

The  reversibility  of  the  adsorption  and  the  equi¬ 
valent  adsorption  of  cations  and  anions  is  quantit¬ 
atively  demonstrated.  Errors  arising  from  capillary 
absorption  arc  negligible.  Adsorption  isotherms 
log  ar— /(log  c)  are  plotted,  x  being  the  equilibrium 
concentration  in  g. -equivalents  per  g.  of  barium 
sulphate,  and  c  the  equilibrium  concentration  of  the 
solution  in  g*- equivalents  per  litre.  The  curves 
cease  to  be  linear  at  higher  concentrations. 

The  expression  % — p ! A x¥ + Bp  has  been  deduced 
theoretically  and  fully  ‘  verified.  The  terms  in  the 
expression  follow  from  A—NajSt  B^ABQjmnS^ 
and  f(x)  where  a  and  v  are  constants,  p  is  the 
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osmotic  pressure,  N  is  Avogadro’s  number,  S  is  the 
adsorbing  surface  in  cm.2  per  g,,  and  G  is  the  surface  in 
cm,2  occupied  by  a  single  adsorbed  particle,  The 
verification  does  not  apply  to  the  nickel  and  copper 
chlorides,  as  the  activity  coefficients  are  not  known, 

R.  A,  Morton. 

Absorption  of  ammonia,  carbon  dioxide,  and 
vapours  of  benzene  and  acetone  by  gels  of 
titanium  dioxide  and  stannic  oxide,  N.  J, 
Nikitin  and  W.  J.  JurJsbv  (Z.  anorg.  Chem,,  1928, 
171,  281- — 284}.— The  absorption  of  the  above  gases 
and  vapours  by  titanium  dioxide  and  stannic  oxide 
at  the  ordinary  temperature  has  been  studied. 
Titanium  dioxide  readily  absorbs  ammonia,  and 
at  —16°  under  1  atm.  takes  up  about  8 *5%  of  its 
weight  of  the  gas;  stannic  oxide  is  less  active,  and 
several  other  oxides  manifest  very  little  activity. 
In  respect  of  the  absorption  of  benzene  vapour, 
titanium  dioxide  gel  is  comparable  with  ordinary 
inactive  silica  gel.  R.  Cuthill. 

Surface  tension  of  a  mixture  of  ethyl  alcohol 
and  water.  L  K.  I.  Alekseeva  (Z.  physikaL 
Chem.,  1928, 134,  467— 474),— The  surface  tension  of 
mixtures  containing  99*7—87%  of  ethyl  alcohol  has 
been,  measured  by  the  maximum  bubble  pressure 
method.  The  change  in  surface  tension  is  directly 
proportional  to  the  change  in  concentration. 

0.  J.  Walker. 

Variation  with  time  of  surface  tension  of 
plasma.  G.  Homes  (Bull.  Acad.  roy.  Belg.,  1927, 
[v],  13,  555 — 572). — A  slow  decrease  in  the  surface 
tension  of  colloidal  liquids  over  a  period  of  about 
2  hrs.  has  been  demonstrated,  and  shown  to  be 
independent  of  evaporation.  Both  dynamic  and 
static  surface  tension  are  little  affected  by  the  nature 
of  the  anticoagulant  used,  A  full  theoretical  dis¬ 
cussion  is  appended.  R.  A.  Morton, 

Capillary  action  of  mercury  in  the  absence  of 
gas-grown  skins,  J.  J.  Manley  (Phil.  Mag.,  1928, 
tviij,  5,  958 — 962). — If  the  gas-grown  skin  which 
normally  occurs  on  the  surface  of  a  charged  barometer 
tube  be  removed,  the  convexity  of  the  mercury 
surface  is  changed  to  concavity.  The  same  effect 
is  obtained  with  any  mercury  surface  which  has  been 
treated,  either  by  electric  discharge  or  by  boiling, 
so  as  to  remove  the  gas-grown  skin.  The  difference 
between  the  reduced  reading  of  a  standard  barometer 
and  that  of  a  treated  column  was  found  to  be  +3T 
mm.  This  capillary  effect  is  four  times  as  great  as 
that  shown  by  water.  W.  E.  Downey, 

Surface  action  in  chemical  phenomena.  R. 
Dubrisay  (Bull.  Soc.  chira.,  1928,  [iv],  43,  825— 
641).— A  lecture  delivered  on  May  11,  1928, 

Reflecting  power  and  colour  sequences  shown 
by  metals  on  activation.  F.  H.  Constable 
(Nature,  1928,  122,  57). — It  has  been  verified  that  a 
burnished  metal  surface  becomes  duller  on  activation, 
the  accompanying  colour  phenomena  being  also  less 
pronounced,  A.  A.  Eldridge. 

Formation  of  surface  films  on  palladium  by 
heating  in  air  and  by  anodic  polarisation.  G. 

Tammann  and  J.  Schneider  (Z.  anorg.  Chem.,  1928, 
171,  387— 371),— The  rate  of  increase  with  the  time* 


£,  of  the  thickness  of  the  surface  film  of  oxide  pro¬ 
duced  on  palladium  when  heated  at  500—750°  in 
air  is  represented  by  the  equation  t—aepy—a  (cf.  A., 
1922,  il,  831),  y  being  the  thickness  of  the  equivalent 
film  of  air,  and  log  b  decreasing  in  an  approximately 
linear  manner  with  rise  in  temperature.  The  same 
relation  applies  to  the  anodic  polarisation,  but  here 
when  y  has  reached  a  certain  magnitude,  which 
depends  on  the  current  strength,  both  a  and  b  abruptly 
assume  new  values.  "  R.  Cuthill. 

Determination  of  surface-development  of  foam¬ 
ing  drugs.  B,  Dietzel  and  II.  Pankow  (Apoth. 
Zfcg. ,  1 928, 43,  44 — To ;  Chem.  Zentr,,  1 928,  i,  10^6).— 
A  photomicrographic  method  is  described.  The 
increase  of  surface  caused  by  a  spuman  preparation 
was  260-fold  at  20°,  390-fold  at  37°. 

A.  A.  Eldridge, 

New  interference  method  of  measuring  the 
surface  area  of  film  catalysts.  I.  Theory.  II. 
Nickel.  Preparation  of  the  film,  apparatus  for 
activation,  and  study  of  the  surface  area.  F.  H, 

Constable  (Proe,  Boy.  Soc,,  1928,  A,  119,  196 — 
201,  202—213).—!.  Speetro photometric  measure¬ 
ments  of  the  intensity  and  wave-length  of  the  light 
reflected  from  oxidised  surfaces  of  iron,  nickel,  and 
copper  show  that  interference  is  the  main  cause  of 
production  of  the  colour  sequences,  so  that  the  colour 
of  these  films  uniquely  determines  their  thickness 
when  the  order  of  the  colour  and  the  refractive  index 
of  the  film  is  known.  This  supplies  a  method  of 
evaluating  the  surface  area  of  metallic  film  catalysts 
if  the  full  data  are  available.  Five  methods  are  out¬ 
lined,  involving  (1)  measurements  of  the  mass  of  the 
film  and  speetrophotometric  observations  on  the 
light  reflected  from  the  coloured  film ;  (2)  data  on 
the  speetrophotometric  analysis  of  the  reflected  light 
and  the  conductivity  of  the  film;  (3)  observation 
of  the  surface  colour  expressed  in  terms  of  the  equi¬ 
valent  air  thickness  of  the  covering  film  and  the  mass 
of  the  film ;  (4)  simultaneous  observations  of  the 
surface  colour  and  the  electrical  conductivity  of 
the  metallic  film  ;  and  (5)  determination  of  the  initial 
values  of  the  oxidation  constants  from  observations 
of  the  surface  colour,  and  of  the  mass  of  oxide  pro¬ 
duced,  or  the  change  in  conductivity  of  the  metallic 
film. 

II.  Experimental  details  are  given  for  the  prepar¬ 
ation  of  uniform  graphite  films  on  china  clay  rods, 
and  an  electrical  method  of  deposition  of  nickel  on 
the  graphite-coated  rods  is  described.  The  metal 
films  were  activated  by  alternate  oxidation  and 
reduction  at  580°,  and  then  reduced  at  the  lowest 
possible  temperature  by  hydrogen.  They  were  then 
oxidised  at  330°,  the  conductivity  of  the  film  being 
measured  at  intervals  during  the  oxidation,  and  the 
surface  area  was  determined  from  speetrophotometric 
and  visual  observations  of  the  surface  colour.  Curves 
show  the  relation  between  the  fall  of  conductivity 
with  time  and  the  thickness  of  the  oxide  film,  The 
.area  on  activation  passes  through  a  minimum  and 
then  rises.  This  effect  is  accompanied  by  a  fall  in 
the  conductivity  due  to  cracking  in  the  film,  the 
strain  set  up  by  the  alternate  oxidation  and  reduction 
being  sufficient  to  break  up  the  film.  Raising  the 
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temperature  to  563°  after  activation,  with  alternate 
oxidations  and  reductions,  showed  that  two  con¬ 
secutive  oxidations  and  reductions  were  necessary 
before  the  film  would  settle  down  to  an  equilibrium 
state.  The  terminal  area  was  less  than  that  shown 
by  metal  reduced  at  the  lowest  possible  temperature. 

L.  L.  Bircumshaw* 

Dialysis,  III,  Temperature  coefficient  of 
dialysis.  H.  Brintzinger  and  B.  Trgsmer  (Z. 
anorg.  Chem.,  1928,  172,  420 — 428) . — The  relation 
between  c0  and  ch  the  concentration  of  a  dialy sable 
substance  before  and  after  dialysis  for  a  time  t,  is 
expressed  by  the  equation  C/=c0Xe4£3  where  X 
is  a  coefficient  typical  for  each  substance  and  depend¬ 
ent  on  the  membrane,  the  size  of  surface,  concentration, 
presence  of  other  substances,  temperature,  etc.  (this 
voL,  121).  Experiments  have  been  made  at  different 
temperatures,  but  under  otherwise  comparable  con¬ 
ditions,  and  a  has  thus  been  found  to  vary  linearly 
with  temperature.  xr,=x2{l~ra(T'— 21)],  where  a 
is  the  temperature  coefficient,  a  appears  to  be  of 
the  order  of  magnitude  of  the  temperature  coefficient 
for  diffusion  without  a  membrane.  M.  S.  Burr. 

Electro-osmosis  and  electrolytic  transport  of 
water  in  solutions  of  alkali  chlorides,  J, 
BaborovskV  and  J.  Velisek  (Chem,  Listy,  .1928,  22, 
265 — 267 ) . — Measurements  of  the  proportion  of 
solutions  of  sodium,  potassium,  or  lithium  chloride 
transported  by  one  faraday,  of  the  electrolytic  trans¬ 
port  of  water  in  these  solutions,  of  the  transport  of 
these  salts  themselves,  and  finally  of  the  transport 
numbers  of  their  cations  in  normal  solution  show 
that  these  are  linear  functions  of  the  concentration  in 
g.- equivalents.  This  confirms  the  work  of  Hepburn 
on  other  electrolytes  (A.,  1926,  1100;  1927,  422). 

R.  Truszkowski. 

Electro-osmosis  and  anion  effect.  A.  Rabiner- 
sok  (Kolloid-Z,s  1928,  45,  122 — 129). — Experiments 
have  been  performed  to  determine  the  drop  in  electro- 
kinetic  potential  at  a  surface  of  talc  in  various  electro¬ 
lyte  solutions,  and  to  determine  the  influence  of 
various  anions.  Variations  were  noticed  in  the 
electro-osmotic  velocity  at  high  concentrations  of 
electrolyte,  a  result  which  is  ascribed  to  the  great 
adsorbing  surface  of  talc.  At  these  concentrations, 
the  Helmholtz  formula  is  inapplicable  and  the  falling 
branch  of  the  curve  relating  electro -osmotic  velocity 
with  concentration  does  not  give  a  true  representation 
of  the  change  of  electro  kinetic  potential,  and  the 
antagonistic  effect  of  mixtures  of  electrolytes  cannot 
be  studied  quantitatively.  Sulphate  and  citrate 
ions  produce  a  higher  negative  charge  than  chloride 
ions,  and  similarly  alkali  salts  give  a  higher  negative 
charge  than  acids.  Antagonistic  effects  were  observed 
ln  experiments  on  the  reversal  of  charge  by  addition 
of  multivalent  cations  in  presence  of  other  electrolytes. 
The  concentration  of  ferric  chloride  or  of  thorium 
nitrate  required  to  reverse  the  charge  was  raised 
by  addition  of  sulphate  or  citrate  ions,  but  was  un¬ 
altered  by  chloride  or  nitrate  ions.  E,  S.  Hedges. 

Electrodialysis  of  serum.  G.  Ettisch,  It. 
Bradfield,  and  W,  Ewig  (Kolloid-Z.,  1928,  45, 
145). — Undiluted  serum  can  be  rapidly  electro- 
dialysed  with  a  current  density  of  20—30  milliamp./ 


cm.2  by  using  a  parchment  membrane  for  the  cathode 
and  a  collodion  membrane  soaked  in  albumin  from 
suitably  treated  serum  for  the  anode.  The  latter 
may  consist  of  a  collodion  membrane  containing 
haemoglobin.  The  liquid  in  the  middle  cell  changes 
gradually  from  its.  initial  hydrogen-ion  concentration 
to  the  value  pn  5*0.  Contrary  to  the  views  of  Reiner 
(A.,  1926,  1205),  immersion  of  a  collodion  membrane 
in  serum-albumin  for  a  short  time  is  insufficient  to 
cause  it  to  behave  as  an  albumin  membrane,  and  the 
supposition  that  the  albumin  membrane  acts  as  a 
valve  cannot  be  maintained.  During  the  course  of 
the  electrodialysis,  the  anode  membrane  is  surrounded 
by  a  liquid  with  acid  reaction,  “whilst  the  liquid 
round  the  cathode  membrane  has  an  alkaline  reaction. 

E.  S.  Hedges. 

Phenomenon  of  stratification  in  electrodialysis 
as  an  electrophoretic  phenomenon.  F.  Blank 
and  E.  Va.lk6  (Biochem.  Z.,  1928,  195,  220—227).— 
The  separation  into  layers  during  electro  dialysis  of 
colloidal  solutions  using  Pauli's  apparatus  is  explained 
as  an  electrophoretic  phenomenon.  The  upper  layer 
arises  at  the  membrane  and,  owing  to  the  migration 
of  colloid  particles,  is  colloid-free  and  of  smaller 
density  and  therefore  rises  to  the  surface. 

P.  W.  Clutterbuck. 

Influence  of  lipoids  on  the  diffusion  of  acids 
and  alkalis  in  gels.  S.  I.  Affonsky  (Biochem.  Z., 
1928, 195,  387 — 395). — Usually  cholesterol  accelerates 
and  lecithin  retards  the  diffusion  process  of  acids 
and  alkalis  (sulphuric  and  acetic  acids,  sodium 
hydrogen  carbonate  and  hydroxide,  etc.)  through 
agar  and  gelatin  gels,  but  when  the  lipoid  concentra¬ 
tion  becomes  high,  then  both  cholesterol  and  lecithin 
inhibit,  but  the  latter  more  strongly  than  the  former. 

P.  W.  Clutterbuck. 

Diffusion  rings  and  regions  of  crystallisation. 
G.  Linck  and  E.  Korinth  (Z.  anorg.  Chem.,  1928, 171, 
312— 316).— If  a  solution  of  sulphur  in  carbon 
disulphide  thickened  with  rubber  or  Canada  balsam 
is  allowed  to  evaporate,  the  sulphur  first  appears  as 
a  cloudiness  consisting  of  globulites  of  about  1  \i 
in  diameter.  Some  of  these  increase  in  size  at  the 
expense  of  their  neighbours,  and  regions  free  from 
globulites  are  thus  formed.  When  a  crystal  is  formed 
it  grows  in  the  same  wTay,  the  drops  in  its  vicinity 
moving  towards  it,  probably  carried  by  the  streaming 
of  the  more  concentrated  solution  to  the  crystal.  In 
the  course  of  the  crystallisation,  the  formation  of  a 
pale  yellow^  tetragonal  modification  of  sulphur  has 
been  observed,  this  passing  spontaneously  into  a 
pale  yellow^  liquid  modification.  The  formation 
of  diffusion  rings  in  gases  (cf.  Konig,  A.,  1920,  ii,  594) 
does  not  occur  in  the  dark  and  in  absence  of  vibration. 

R.  Cutjitll. 

‘  Secondary  periodicity  in  Liesegang's  rings. 
B.  Dogadkin  (Kolloid-Z.,  1928,  45, .  136—140).— 
The  secondary  systems  of  Liesegang  rings  described 
by  Dunin  and  Sehemjakin  (A.,  1926,  675)  cannot  ^  be 
explained  in  terms  of  any  of  the  usual  theories. 
The  apparent  analogy  between  these  secondary  ring 
systems  and  the  secondary  systems  reported  by 
Bolster  (“  Uber  Zonenbildung  in  Kolloiden  Medien,” 
Jena,  1913)  is  purely  an  outward  resemblance. 
Experiments  in  gelatin  purified  by  electrodialysis 
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showed  that  the  secondary  rings  described  by  Krister 
are  due  to  chlorides  and  phosphates  present  as 
impurities  in  the  original  geh  On  the  other  hand, 
the  secondary  periodicity  reported  by  Dunin  and 
Sehemjakin  is  due  to  the  alteration  of  various  external 
factors  affecting  the  solubility  of  the  product  during 
the  course  of  the  diffusion*  Such  factors  are  changes 
in  temperature,  concentration  of  the  diffusing  electro¬ 
lyte,  consistency  of  the  gel,  and  in  some  cases 
intensity  of  illumination.  In  the  precipitation  of 
silver  chromate,  secondary  systems  of  rings  have 
been  produced  by  varying  the  intensity  of  illumin- 
ation.  E.  S.  Hedges* 

Chemical  changes  of  acids  and  salts  in  solu¬ 
tion  based  on  refractometric  data.  A.  Hantzsck 
and  F.  Durigen  (Z.  physikah  Chem.,  1928,  134, 
413 — 452). — The  attempts  to  explain  the  change  on 
dilution  of  the  molecular  refraction  of  electrolytes  in 
aqueous  or  non-aqueous  solution  by  physico-chemical 
theories,  e.g.,  dissociation,  association,  electrostriction, 
deformation,  are  rejected  in  favour  of  a  chemical 
explanation  in  terms  of  Hantzsch’s  views  (following 
abstract).  The  refractivitv  of  acids  and  salts  in 
aqueous  solution  is  in  general  influenced  by  two 
chemical  changes  which'  have  opposite  effects — 
firstly,  the  conversion  of  homopolar  substances  into 
heteropolar  substances,  which  brings  about  an 
increase  in  refraction,  and  secondly,  hydration  or 
solvation,  which  lowers  the  .refraction.  The  observed 
molecular  refraction  gives  the  net  result  of  these  two 
processes,  which  may  occur  simultaneously  in  certain 
concentration  regions.  These  changes  may  be  fol¬ 
lowed  by  another  optical  method,  viz.,  by  investigation 
of  the  absorption  in  the  ultra-violet,  and  also  by 
means  of  conductivity  determinations.  The  latter 
method  is  applicable  only  to  dilute  solutions,  whilst 
the  optical  methods  are  of  value  mainly  for  con¬ 
centrated  solutions.  The  chemical  changes  brought- 
about  by  the  action  of  water  on  acids  are  most  readily 
observed  in  the  case  of  nitric  acid.  The  molecular 
refraction  of  this  acid  increases  regularly  up  to  a 
dilution  of  90  xnols.  of  water  to  1  mol.  of  acid,  and 
then  remains  constant.  Similarly,  the  absorption 
reaches  a  constant  value  at  this  dilution.  This  is 
explained  by  a  complete  displacement  of  the  equi¬ 
librium  [0»N*GH]2— 2[N03r[H30]+  towards  the 
right,  he.,  towards  the  side  of  the  hydroxonium  salt. 
The  changes  which  homopolar  acids  and  homopolar 
pseudo-salts  undergo  by  the  action  of  water  can  be 
represented  by  the  general  scheme  : 
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The  refraction  and  absorption  may  vary  during  the 
changes  I— >11— >111— ^ IV,  but  are  not  affected 
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during  the  change  IV— True  salts  are  converted 
on  dissolution  directly  into  aquo-salts,  which  may 
then  become  further  hydrated  according  to  the 
above  scheme. 

The  foregoing  conclusions  are  based  partly  on  the 
refractometric  data  of  other  workers  and  partly  on 
new  observations,  0.  J.  Walker. 

Constitution  of  acids  and  salts,  and  their 
chemical  changes  in  solvents.  A.  Hantzsck  (Z. 
physikah  Chem.,  1928,  134,  406 — 412), — A  further 
summary  of  the  author’s  views  on  the  constitution 
of  acids  and  salts  (of.  A.,  1927,  327,  1011). 

0.  J,  W.  4LKEB. 

Dielectric  constants  of  aqueous  amino-acid 
solutions.  G.  Hedestrand  fZ.  physikah  Chem., 
1928,  135,  36— 48).— The  increase  of  the  dielectric 
constant  of  water  produced  by  glycine,  a-  and  jb 
alanines,  and  taurine  is  linearly  proportional  to  the 
concentration  of  the  solute ;  o-,  m-,  and  p- amino  - 
benzoic  acids  decrease  the  dielectric  constant.  Neutral 
salts  decrease  equally  the  dielectric  constants  of 
water  and  of  aqueous  glycine  solutions. 

#  JL  «  trie  J,  J3  f 

Unprotected  uniform  silver  hydrosols.  Ill 
J.  Voigt  and  J.  Hbumahn  (Z.  anorg.  Chem.,  1928, 
173,  27 — 44). — The  effect  on  the  sols  of  the  addition 
of  various  quantifies  of  sodium  carbonate  solution 
to  the  silver  solutions  before  reduction  was  investi¬ 
gated.  The  reducing  agents  used  to  prepare  the 
sols  were  hydrazine  sulphate,  hydrazine  hydrate, 
and  formaldehyde.  The  first  gave  the  finest  sol,  the 
last  the  coarsest.  The  effect  of  addition  of  ammonia 
was  also  studied.  It  was  found  that  the  number  of 
sub-microns  per  mm.3  of  the  sol  varies  with  the 
amount  of  alkali  added,  the  colour  of  the  sol  changing. 
If  the  number  of  particles  in  a  definite  volume  of 
sol  be  plotted  against  the  volume  of  alkali  a  curve 
is  obtained  which  shows  a  peak*  The  position  of  this 
peak  varies  with  the  reducing  agent  used.  The  colour 
of  the  sol  was  investigated.  Two  samples  of  silver 
sol  inoculated  with  gold,  one  containing  0*0005%  of 
silver,  the  other  0*001%,  were  successfully  con¬ 
centrated  by  ultrafiltration.  Whilst  there  was  rela¬ 
tively  no  change  in  the  number  of  particles  present, 
there  was  a  change  of  colour.  The  concentrated 
solution  was  diluted,  so  as  to  contain  about  the  same 
number  of  particles  per  unit  volume  as  the  original 
sol,  and  it  was  then  compared  with  it  as  regards 
coagulation.  It  was  shown  that  the  ultrafiltered 
solution  contained  no  protective  colloid.  The^ colour 
changes  on  coagulation  of  sols  prepared  in  different 
ways  were  studied.  It  was  found  that  uniform 
silver  sols  free  from  protective  colloid,  haying  a 
diameter  less  than  30  pp,  pass  through  different 
series  of  colour  changes  on  coagulation  by  electrolytes. 
This  behaviour  seems  to  depend  to  some  extent 
on  the  mode  of  preparation  of  the  sol  and  also  on  the 
electrolyte  used.  It  appears  that  dilution  of  a  pure 
silver  sol  is  accompanied  by  an  increase  in  the  silver 
ion  content  of  the  sol.  A,  J.  Mee* 

Colloid  chemistry.  XXIII.  Physico-chemical 
investigation  of  thorium  oxide  sol.  W.  Pauli 
and  A.  Peters  (Z.  physikah  Chem.,  1928,  135.  1 — 
23). — Pure  concentrated  thorium  oxide  sols,  with 
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chlorine  as  contra- ion,  have  been  prepared  by  pepfcis- 
ation  in  hot  and  cold  solution.  The  chlorine  and 
thorium  oxide  contents  have  been  determined 
potentiometrically  and  measurements  of  the  con¬ 
ductivities  of  the  sols  have  been  carried  out.  Sols 
obtained  by  hot  peptisation  yield  very  low  values  for 
the  activity  of  the  chlorine  ion,  an  effect  attributed 
to  reciprocal  interionic  forces  between  the  chlorine 
ions  and  th e  col loid  particles.  The  activity  coefficients 
and  the  dilution-equivalent  conductivity  relation¬ 
ship  exhibit  marked  anomalies,  which  can  be  explained 
in  terms  of  modern  views,  whereas  the  classical 
theory  leads  to  very  Improbable  values  for  the  colloid- 
ion  mobilities.  Substitution  of  the  contra-ion  by 
the  addition  of  various  silver  salts  indicates  that 
complex  asymmetric  univalent  ions  have  a  greater 
effect  than  simple  ions  in  changing  the  activity 
coefficient.  H.  Jf*  Gillbe. 

Electrochemistry  of  colloids.  I.  Colloidal 
silicic  acid,  A.  <L  Babinovitsch  and  E.  Baskin 
(Z.  physikaL  Cham.,  1028,  134,  387— 405).— A 
quantitative  investigation  has  been  made  of  the 
increase  in  the  dissociation  constant  of  weak  acids 
when  these  pass  from  the  state  of  true  solution  to 
the  colloidal  state  (cf,  Babinovitsch,  A.,  1925,  ii, 
778).  Silicic  acid  sols  containing  from  0*25  to  0*53% 
Si02  were  prepared  by  Graham’s  method.  The 
total  and  the  free  hydrogen-ion  concentration  of 
these  sols  was  determined  from  (a)  conductometric 
and  (6)  potentiometric  titration  curves  using  alkali 
solutions.  The  results  for  the  two  methods  agree 
satisfactorily.  The  dissociation  constant  of  colloidal 
silicic  acid  derived  from  the  potentiometric  data  is 
found  to  be  2x  10  4  and  is  much  higher  than  the  value 
of  10~9  found  by  Hagg  for  true  solutions  (A.,  1926, 
924).  This  increase  is  probably  due  to  the  weakening 
of  the  attractive  force  between  the  hydrogen  ion  and 
the  acid  anion  owing  to  adsorption  of  the  latter  by 
the  colloidal  particle.  By  diluting  the  silicic  acid 
sols  the  number  of  free  hydrogen  ions  increases  and 
becomes  greater  than  the  total  quantity  of  hydrogen 
ion  of  the  undiluted  sol.  This  effect  is  so  large  that 
the  sol  acts  as  a  buffer  solution,  and  is  explained  by  a 
hydration  of  the  silica  molecules  in  the  interior  of  the 
colloid  particles.  0.  J.  Walker. 

Role  of  dielectric  constants,  polarisation, 
and  dipole  moments  in  colloid  systems*  II. 
Stability  relations  of  weakly  solvated  pure 
organosols.  Wo.  Ostwald  (Kolloid-Z.  f  1928,  45, 
114 — 122). — A  theory  is  advanced  for  the  stability 
relations  found  experimentally  by  Svedberg  for 
organosols  prepared  by  electrical  disintegration, 
according  to  which  the  orientation  of  polarisation  of 
the  dispersion  medium  is  the  chief  factor  in  the 
-stability.  The  theory  agrees  with  all  the  known 
experimental  details.  The  sols  discussed  are  con¬ 
sidered  as  examples  of  disperse  systems  which  are 
stabilised,  not  by  electrolytes,  but  by  dipoles  of  a 
purely  organic  nature.  The  stability  depends  not 
only  on  the  value  of  the  dipole  moment,  but  also 
on  the  number  of  dipoles  present.  The  strong 
stabilising  influence  of  small  quantities  of  water  on 
these  systems  is  discussed  and  it  is  pointed  out  that 
water  has  a  very  high  dipole  moment  and  may  confer 


a  polar  property  on  a  non- polar  organic  liquid.  This 
view  is  extended  to  a  consideration  of  the  catalytic 
effect  of  water  on  gaseous  chemical  reactions  and  the 
change  in  the  properties  of  liquids  with  intensive 
drying.  In  connexion  with  the  latter,  it  is  pointed 
out  that  all  the  liquids  used  by  Baker  have  smaller 
dipole  moments  than  water.  E,  S.  Hedges. 

Combined  water  of  colloids,  J.  Amar  (Compt. 
rend,,  1928,  186,  1147 — 1 1 49 ) . — Measurements  of  the 
velocity  of  evaporation  of  aqueous  solutions  of 
ovalbumin  (water  content  85%)  indicate  that  47% 
of  the  total  solvent  is  more  firmly  absorbed  by  the 
colloid.  From  these  and  similar  figures  (Davis  and 
Eyre,  A.,  1923,  ii,  838;  Mayer  and  Plantefol,  A., 
1924,  1,  S09)  the  size  of  the  water  envelope  (which  is 
smaller  when  the  continuous  phase  contains  inorganic 
salts)  surrounding  the  average  colloid  particle  may 
be  calculated.  G.  A,  C.  Gough. 

Influence  of  salts  on  the  viscosity  of  linseed 
oil.  M.  S.  Dxjnin  and  F.  M.  Schemjakln  (Kolloid- 
Z.,  1928,  45,  146— 152).— The  aqueous  extract  of 
linseed  lias  a  high  viscosity,  which  is  decreased  by 
addition  of  the  following  salts  at  concentrations 
of  0*2 — 0*04 Ay :  sodium,  potassium,  and  calcium 
chlorides,  sodium  and  potassium  sulphates  and 
nitrates.  Small  quantities  of  magnesium  sulphate 
(0*0001— OTA)  lower  the  viscosity,  but  a  slow  rise 
is  produced  by  higher  concentrations.  Potassium, 
ammonium,  and  zinc  sulphates,  and  calcium  chloride 
behave  similarly  to  magnesium  sulphate,  but  to  a 
smaller  extent.  The  specific  effect  of  magnesium 
sulphate  is  related  not  only  to  the  role  of  magnesium 
in  the  chlorophyll  of  plants,  but  also  to  the  effect 
of  magnesium  on  the  swelling  of  plant  colloids. 

E.  S.  Hedges. 

Alteration  of  hydrogen-ion  concentration  of 
stable  kaolin  suspensions  by  mechanical  working 
in  capillaries.  A.  Jeppeson  (Kolloid-Z,,  1928,  45, 
156 — 158).- — Suspensions  of  kaolin  in  water  con¬ 
taining  a  small  amount  of  sodium  hydroxide  showed 
on  keeping  an  increase  in  viscosity  and  a  decrease 
in  hydroxyl-ion  concentration.  Experiments  showed 
that  the  adsorption  of  hydroxyl  ions  Is  accelerated  by 
the  process  of  drawing  through  the  capillary  tube  in 
the  measurement  of  the  viscosity.  E.  S.  Hedges. 

Form  and  structure  of  soil  particles.  G,  I. 
Pokrovski  (Kolloid-Z.,  1928,  45,  158 — 161). — 
Particles  of  soil  have  a  plate-like  form  and  are  conse¬ 
quently  difficult  to  measure.  An  optical  method  of 
measurement  is  described ;  this  shows  that  the 
particles  in  the  soil  are  oriented,  giving  horizontal 
layers.  E.  S.  Hedges. 

Thermodynamic  theory  of  the  colloidal  state. 
A.  March  (Kolloid-Z.,  1928,  45,  97 — 112). — A 
theoretical  paper  in  which  thermodynamic  principles 
are  applied  to  systems  of  any  degree  of  dispersion. 
The  known  laws  relating  to  molecular  solutions 
are  derivable  from  the  general  theory,  which  is 
also  applicable  to  colloids.  E,  S*  Hedges. 

Colloidal  heat-indicator.  R.  E.  Liesbgang 
(Kolloid-Z.,  1928,  45,  112— 114).— A  temperature 
Indicatorcan  be  made  by  dissolving  0*4  g,  of  no  vocal  ne 
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hydrochloride  in  20  c.c.  of  20%  sodium  sulphite 

solution.  This  solution  is  clear  at  the  ordinary 

*  ■ 

temperature,  but  becomes  turbid  at  32°.  A  less 
satisfactory  indicator  is  obtained  when  quinine  is 
used  in  place  of  novocaine.  The  indicator  has  been 
applied  to  the  study  of  the  temperature  distribution 
in  banded  liquids.  When  a  concentration  gradient 
is  set  up  in  a  tube  (e,g.,  by  placing  solid  sodium 
chloride  at  the  bottom  of  a  test-tube  of  water  and 
leaving  for  some  days)  and  the  tube  is  subsequently 
plunged  quickly  into  hot  water,  a  series  of  bands  or 
zones  is  observed,  differentiated  from  each  other  by 
the  refractive  power.  In  presence  of  the  temperature 
indicator,  the  experiment  gives  banded  turbidities, 
which  are  shown  to  be  rings,  the  cool  contents  of  the 
middle  of  the  tube  remaining  clear.  The  formation 
of  layers  is  ascribed  to  the  sinking  of  this  middle 
liquid,  which  does  not  travel  to  the  bottom  of  the 
tube,  but  stops  when  it  reaches  a  warmer  layer  of 
higher  concentration  and  the  same  density. 

E.  S.  Hedges. 

Soaps  as  colloidal  electrolytes.  J.  W.  McBain 
(J.  Amer.  Ghem.  Soc.,  1928,  50,  1636—1640).— 
Linder strom “Lang’s  view  that  soap  solutions  are 
completely  dissociated  is  criticised  (A.,  1927,  109). 
Ultra  filtration,  migration,  viscosity,  and  hydration 
phenomena  are  directly  at  variance  with  this  view. 
The  data  agree,  however,  with  the  author’s  micelle 
theory  and  show  that  the  ionic  micelle  does  not 
conform  to  the  rule  of  ionic  strength. 

S,  K.  Tweedy. 

Relation  between  the  properties  and  com¬ 
position  of  soaps.  IV.  Surface  tension  and 
emulsifying*  power  of  palmitic,  oleic,  and  lauric 
soaps.  M.  Hirose  (J.  Soc.  Chem.  Ind.  Japan, 
1927,  30,  823; — 827). — The  emulsifying  powers  in 
petroleum  of  the  sodium  salts  of  palmitic,  oleic,  and 
lauric  acids  have  been  compared  bv  reference  to  the 
drop  numbers  using  Hilly  er’s  stalagmometer.  The 
measured  values  for  mixtures  are  much  larger  than 
those  calculated  from  the  simple  mixture  rule.  In 
the  case  of  the  surface  tension,  the  deviations  of  the 
measured  from  the  calculated  values  are  small ;  at 
60 — 80°  the  two  series  are  nearly  coincident.  At 
temperatures  below  60°,  the  lowering  of  the  surface 
tension  is  greater  for  the  mixed  soaps  above 
mentioned  than  for  the  corresponding  mixed  soaps 
derived  from  stearic  and  oleic  acids  or  from  stearic, 
oleic,  and  lauric  acids.  At  temperatures  higher  than 
70° ,  the  reverse  is  true.  Y.  Nagai. 

Relation  between  the  properties  and  com¬ 
position  of  soaps,  V.  Drop  number  and  the 
surface  tension  of  lauric-oleic  acid  soaps.  M. 
Hirose  (J,  Soc.  Chem,  Ind.  Japan,  1928,  31,  156 — 
159). — A  0-5%  solution  of  sodium  oleate  was  mixed 
with  a  sodium  laurate  solution  of  the  same  concen¬ 
tration  in  various  proportions  and  the  drop  number 
and  surface  tension  were  determined  at  40°,  60°,  and 
80°.  It  was  found  that  the  drop  number  of  the 
mixtures  deviates  markedly  from  the  simple  mixture 
rule,  a  maximum  being  obtained  at  30%  of  laurate 
solution.  This  deviation  is  less  at  higher  temperatures. 
The  surface  tension  of  a  laurate  solution  is  increased 
by  the  admixture  of  a  small  amount  of  oleate  solution, 


whilst  the  reverse  holds  when  a  small  amount  of 
laurate  solution  is  added  to  the  oleate  solution. 

Y.  Nagai. 

Relation  between  the  properties  and  com¬ 
position  of  soaps.  VI.  Viscosity,  lathering 
power,  and  washing  power  of  stearic-oleic- 
lauric  acid  soap  solutions,  M.  Hirose  (J.  Soc. 
Chem.  Ind.  Japan,  1928,  31,  160— 166).— The  vis¬ 
cosity,  lathering  power,  and  washing  power  of  0*5% 
solutions  of  stearic-oleic-lauric  acid  soaps  have  been 
measured  and  compared.  The  relation  between  thase 
properties,  surface  tension,  and  drop  number  is  also 
discussed.  Y.  Nagai. 

Soap.  VII.  Viscosity  and  hydration  of  soap 
solutions,  M.  Nonaka  (J.  Soc.  Chem.  Ind.  Japan, 
1927,  30,  828— 835).— The  viscosity  at  25 — 30°  of 
solutions  of  the  sodium  salts  of  oleic,  palmitic,  and 
stearic  acid  has  been  measured  at  various  concen¬ 
trations  by  means  of  an  Ostwald- Auerbach  pressure 
viscosimeter.  At  small  pressures  all  the  soap  solutions 
show  “  structure  viscosity,”  whilst  at  higher  pressures 
turbulence  occurs.  The  Hagen-Poiseuille  rule  holds 
only  for  mean  pressures.  Using  the  relation  between 
viscosity  and  hydration  suggested  by  Hatschek,  the 
hydration  of  the  micelle  is  calculated.  Thus  the 
concentration  of  the  soaps  in  the  micelle  was  found 
to  be  about  30%,  about  1*7%,  and  about  2*0%  for 
the  solutions  of  the  oleate  at  25°,  of  the  palmitafce  at 
26°,  and  of  the  stearate  at  30°,  respectively. 

Y  N  40  Al. 

Silica  gels.  P.  Bary  (Rev.  G6n.  Colloid.,  1928,  8, 
85 — 89).— Silica  gels  containing  27—35%  of  water 
suffer  disintegration  when  placed  in  water.  A  similar, 
although  much  less  marked  effect  is  observed  with 
ether,  benzene,  and  toluene,  but  not  with  carbon 
tetrachloride.  It  is  suggested  that  liquid  is  sucked 
into  the  pores  of  the  gel  by  capillary  attraction, 
which,  b}r  compressing  the  air  they  contain,  engenders 
disruption.  F.  J.  Wilkins. 

Structure  of  gels.  I.  Colloidal  solutions  of  a 
photo-polymerisation  product  of  vinyl  chloride, 
giving  solid,  waxy  masses  and  gels.  G .  Fltjmiani 
(Kolloid-Z.,  1928,  45,  152 — 155) —A  product  of  the 
photo-polymerisation  of  vinyl  chloride  gave  either 
elastic  gels  or  'waxy,  vaseline -like  masses,  according 
to  the  solvent  from  which  it  was  obtained.  .  The 
elastic  gel  was  obtained  from  solutions  in  aniline, 
Peru  balsam,  rosemary  oil,  fcetralin,  bromoform, 
and  ethylene  dibromide,  and  the  wax-like  material 
from  solutions  in  castor  oil,  cedar  oil,  terpentine,  pine 
oil,  origanum  oil,  camphor,  and  copaiba  balsam.  The 
principal  difference  between  the  two  forms  seems  to 
be  the  order  of  magnitude  of  the  smallest  particles 
of  the  disperse  phase,  which  determines  the  attraction 
between  these  particles  and  the  solvent  particles. 

E.  S.  Hedges. 

Rarophoresis  in  gels.  H.  Sobotka  and  A.  R. 
Sabin  (J.  Amer.  Chem.  Soc.,  1928,  50,  1561—1572).— 
Data  are  given  in  support  of  the  relations  £ 

and  {{^/cg)”— fei/fcg,  where  d  is  the  distance  a  coloured 
salt  solution  (concentration  c)  diffuses  into  a  gelatinous 
medium  in  time  t,  h  being  a  constant.  Diffusion  may 
occur  with  adsorption  ( methylene  -  blue)  or  without 
(picric  acid,  sodium  dichromate).  The  temperature 


coefficient  of  diffusion  tends  to  rise  when  adsorption 
occurs.  The  rates  of  diffusion  are  usually  greater 
when  the  diffusing  salt  moves  against  gravity  (“  baro- 
phoresis  ” ;  cf.  Peskoff,  Koiloid-Z.,  1924,  33,  215), 
but  at  and  above  the  Ci  critical  concentration  ”  of  the 
diffusing  substance  the  sense  of  barophoresis  is  reversed, 
i.e.,  the  diffusion  becomes  more  rapid  in  the  direction  of 
gravity.  The  densities  of  the  intermicellular  liquids, 
indirectly  determined,  coincide  with  the  densities  of 
the  solutions  at  the  corresponding  critical  concen¬ 
trations,  thus  demonstrating  that  the  diffusion  against 
gravitj^  is  really  a  convection  current  between  the 
intermicellular  liquid  and  the  less  dense  solution. 

S.  K.  Tweedy. 

Optical  activity  and  colloidal  behaviour  of 
aqueous  gelatin  dispersions,  E.  0.  Kraemer 
and  J.  R.  Fanselow  (J.  Physical  Chem.,  1928,  32, 
894—911;  cf.  A.,  1925,  ii,  1057;  1927,  621).— The 
influence  of  pH,  temperature,  nature  of  electrolyte, 
and  gelatin  concentration  on  the  optical  rotation  of 
dilute  aqueous  dispersions  of  elect-rod ialysed,  de- ashed 
gelatin  has  been  studied.  Above  30°,  the  specific 
rotation  is  independent  of  these  factors  over  somewhat 
vide  limits,  but  minimal  rotations  may  appear  at 
Pa  1,  5,  and  8-5,  with  rapid  falls  in  rotation  at  the 
two  extremes.  Heating  at  100°  in  sealed  tubes  results 
in  irreversible  changes  in  rotation  owing  to  hydrolysis. 
Below  25°,  maximal  rotations  occur  near  1,  5, 
and  8 *5,  and  with  low  gelatin  concentrations  at  low 
temperatures  the  maxima  and  minima  are  pronounced, 
but  tend  to  disappear  at  higher  concentrations.  The 
specific  influence  of  electrolytes  is  not  marked  at 
moderate  concentrations.  Above  30°,  the  adjustment 
of  rotation  to  temperature  is  immediate,  but  below 
25°,  the  speed  of  adjustment  is  measurable.  Optical 
behaviour  and  colloidal  behaviour  run  closely  together. 
Gel  formation  is  invariably  accompanied  by  pronounced 
mutarotation  and  a  high  specific  rotation,  and  any 
factor  which  prevents  the  latter  prevents  gel  formation 
as  well.  This  appears  to  be  characteristic  of  optically 
active  systems  capable  of  forming  gels.  It  is  sug¬ 
gested  that  the  interm icellar  cohesion  -which  accom¬ 
panies  the  incipient  precipitation  responsible  for  gel 
formation  modifies  indirectly  the  intramolecular  struc¬ 
ture  by  exercising  a  “  distributed  stress/5  which  in 
the  special  case  of  gelatin  is  more  effective  in  con¬ 
trolling  rotatory  power  than  the  more  localised 
stresses  associated  with  acid  or  base  combination. 
Curves  summarising  the  data  obtained  are  given. 

L.  S.  Theobald. 

Ionic  activity  of  gelatin.  H.  S.  Simms  (J.  Gen. 
Physiol.,  1928,  11,  61 3 — 628) . — Titration  curves  have 
been  determined  for  solutions  of  gelatin  free  of 
electrolytes  and  containing  definite  concentrations  of 
sodium  and  magnesium  chlorides  and  potassium  and 
magnesium  sulphates,  and  the  influence  of  these  salts 
on  the  dissociation  constants  of  the  gelatin  and  on 
its  activity  has  thus  been  found.  From  the  relation 
between  the  ionic  strength  and  the  activity  of  a 
multivalent  ion,  the  dissociating  groups  of  which  are 
separated  by  finite  distances,  the  average  distance 
between  like  charges  on  the  gelatin  molecule  has  been 
calculated  and  is  found  to  be  18  A.  The  structure 
of  the  gelatin  molecule  is  discussed  (cf.  A,,  1926, 
681).  W.  O.  Kermack. 
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Nature  of  the  ionisahle  groups  in  proteins. 
H.  S.  Simms  (J.  Gen.  Physiol.,  1928,  11,  629—640). — 
The  titration  curve  for  gelatin  deaminised  by  treat¬ 
ment  with  nitrous  acid  has  been  determined.  The 
resulting  data  are  analysed  along  with  the  titration 
curves  for  gelatin  and  for  ovalbumin.  These  curves 
are  in  general  such  as  are  to  be  expected  from  the 
amino -acid  content  of  the  protein  except  that  the 
place  of  arginine  appears  to  be  taken  by  a  group 
referred  to  as  “  prearginine  55  which  shows  itself  at 
Pu  4s6  (cf.  A.,  1926,  681).  W.  O.  Kermack. 

Combination  of  salts  and  proteins.  III.  The 
combination  of  cupric^  magnesium,  calcium, 
aluminium,  lanthanum,  and  potassium  chlor¬ 
ides,  silver  nitrate,  and  sodium  sulphate  with 
gelatin.  J.  H.  Northrop  and  M.  Kunitz  (J.  Gen. 
Physiol.,  1928,  11,  481—493). — A  gelatin  solution 
contained  within  a  membrane  is  allowed  to  come  into 
equilibrium  with  a  salt  solution  on  the  other  side  of 
the  membrane  and  the  electrical  potential  between 
the  liquids  on  two  sides  of  the  membrane  is  measured. 
The  concentration  of  the  salt  ions  in  the  liquid 
external  to  the  membrane  is  found  by  analysis,  and 
from  this  the  concentration  of  the  free  salt  ions 
within  the  membrane  is  calculated  from  the  theory 
of  the  Donnan  membrane  equilibrium.  The  total 
concentration  of  ions  within  the  membrane  is  found 
by  analysis,  so  that  the  quantit}^  of  ions  combined 
■with  the  gelatin  may  be  calculated  by  difference. 
In  the  case  of  cupric  chloride  04}  millimol.  of  copper 
combines  with  1  g.  of  gelatin,  but  gelatin  deaminised 
by  treatment  with  nitrous  acid  combines  with  only 
0*4— 0-5  millimol.  of  copper  per  g.  In  presence  of 
acid,  less  copper  combines  with  gelatin,  but  the  sum 
of  the  copper  ions  and  hydrogen  ions  ‘which  combine 
with  gelatin  remains  constant  and  equal  to  0-9  milli¬ 
mol.  per  g.  The  chloride  ion  combines  with  gelatin 
whether  deaminised  or  not.  Similar  results  are 
found  for  aluminium,  lanthanum,  magnesium,  and 
calcium  chlorides,  but  in  these  eases  deamin¬ 
ation  of  the  gelatin  does  not  alter  the  power  of 
combining  with  the  cation.  For  lithium,  sodium, 
and  potassium  chlorides  no  combination  with  the 
cations  appears  to  take  place,  but  only  with  the 
chloride  ion,  so  that  the  gelatin  is  negatively 
charged  and  not  positively  as  with  the  preceding 
salts.  In  the  case  of  silver  nitrate  some  combination 
with  the  silver  ion  takes  place,  but  the  nitrate  ion  is 
uncombined,  wiiilst  with  sodium  sulphate  no  com¬ 
bination  occurs,  the  gelatin  remaining  unchanged. 

W.  0.  Kermack. 

Influence  of  inorganic  ions  on  the  dispersion 
of  ovalbumin  and  hemoglobin  at  various 
hydrogen-ion  concentrations.  V.  Schroder  (Bio- 
chem.  Z.,  1928,  195,  210— 219).— By  counting  the 
number  of  particles  visible  ultramicroscopically  in 
solutions  of  ovalbumin  and  haemoglobin,  it  is  shown 
that  at  a  definite  pm  the  addition  of  salts  (0*05— 0T  HZ) 
displaces  the  precipitation  optimum,  anions  displacing 
to  the  acid  side  in  the  order  S04  <  HPG4  <  Cl,  Br,  I  < 
SON  and  the  cations  Ca*#  and  Mg’*  to  the  alkaline 
side.  P.  W.  Clutterbuce. 

Lipin— protein  complexes.  I.  Lecithin— 
caseinogen  complexes.  T.  R.  Parsons  (Biochem. 


J.,  1928,  22,  800 — 8 10)  —The  percentage  of  lecithin 
in  precipitates  obtained  by  the  addition  of  a  mixture 
of  lecithin  and  casei nogen  to  buffer  solutions  of 
graded  acidity  increases  with  increasing  hydrogen-ion 
concentration  of  the  medium.  When  mixtures  of 
caseimogen  and  progressively  increasing  quantities  of 
lecithin  are  added  to  the  same  buffer  solution  the 
initially  rapid  increase  in  the  percentage  of  lipin  in 
the  several  precipitates  becomes  more  and  more 
gradual  until  a  stage  is  reached  at  which  very  con¬ 
siderable  further  increase  of  the  total  proportion  of 
lecithin  added  produces  but  slight  increase  in  the 
percentage  of  the  constituent  in  the  precipitated 
complex.  The  results  are  explained  in  terms  of  the 
mutual  precipitation  of  two  colloids  with  opposite 
charges  which  vary  in  intensity  with  the  hydrogen-ion 
concentration  of  the  dispersion  medium. 

S.  8.  Zilva. 

Plasticity.  IV.  Plastic  masses  with  silica. 
0.  Ruff  and  R.  Hirsch  (Z.  anorg.  Cheni.,  1928, 
173,  14 — 26). — -The  preparation  of  plastic  masses 
from  which  articles  can  be  moulded  from  powdered 
quartz  is  described.  The  starting  material  was 
Swedish  quartz  of  which  the  particles  varied  in  size 
from  2p  to  8a.  By  washing,  centrifuging,  etc, 
various  fractions  of  the  quartz  were  obtained.  The 
effect  of  alkali  on  the  plasticity  was  determined ;  it 
was  not  possible  to  make  a  vessel  from  this  paste. 
One  sample  of  a  neutral  paste,  where  the  silica  was 
merely  mixed  with  water,  was  suitable  for  working, 
and  a  vessel  was  made,  dried,  and  burnt.  For  acid 
pastes,  the  silica  was  first  mixed  with  hydrochloric 
acid  of  various  concentrations.  The  effect  of  acid 
concentration,  size  of  particles,  and  temperature  on 
the  degree  of  plasticity  was  shown.  Addition  of  acid 
improves  the  plastic  properties  of  a  quartz-water 
paste.  Experiments  were  also  carried  out  with  pastes 
acidified  with  nitric,  sulphuric,  oxalic,  phosphoric, 
or  acetic  acid,  respectively,  and  with  pastes  to  which 
solutions  of  neutral  salts  as  well  as  hydrochloric  acid 
had  been  added.  The  vessels  moulded  were  burnt 
at  about  1500°.  The  pastes  contained  in  all  cases  a 
certain  amount  of  quartz  gel  and  sol.  The  assump¬ 
tion  that  the  increased  plasticity  is  due  to  adsorption 
of  the  acid,  which  has  been  put  forward  to  explain  the 
similar  effects  with  alumina  and  zirconia,  is  tested, 
and  it  is  found  that  the  amount  of  hydrogen -ion 
adsorption  is  only  small  and  is  difficult  to  determine. 
The  hydrogen -ion  concentration  of  the  quartz  hydrated 
surface  is  pH  4*85.  A  hypothesis  is  put  forward  to 
explain  the  facts,  based  on  the  assumption  of  a 
diffusion  equilibrium  between  the  hydrogen  ions  which 
find  their  way  inside  the  quartz  particle  and  those  in 
the  dispersion  medium,  and  the  formation  of  a  polar 
layer  of  molecules  on  the  surface  of  the  quartz  particle. 

A.  J.  Mee. 

Dispersoidological  investigations.  XVIII. 
General  methods  of  obtaining  fibrous  pre- 
cipitates  of  any  substance  ;  the  structure  of 
fibres  in  general  and  of  cellulose  fibres  in 
particular.  P.  P.  von  Weimarn  (Rep.  Imp. 
Ind.  Res.  Inst.  Osaka,  1927,  8,  7— -17).— Precipitates 
of  a  fibrous  structure  may  be  obtained  by  several 
methods.  A  precipitate  AC,  produced  by  the  inter¬ 
action  of  two  very  concentrated  solutions  of  AB  and 


CD  (Kolloid-Z.,  1908,  2,  306),  consists  of  fibres  the 
walls  of  which  represent  a  gelatinous  membrane  of 
the  substance  AC  and  the  adsorbed  soluble  reaction 
product  DB.  Within  the  fibres  is  a  solution  of  AB 
or  CD.  Similar  fibres  are  obtained  under  suitable 
conditions  if  the  solution  becomes  separated  into  two 
layers.  The  process  is  accompanied  by  the  formation 
of  practically  insoluble  membranes  on  the  surface  of 
streams  arising  during  this  separation,  e.g.,  the  effects 
observed  during  the  separation  into  two  layers  of 
aqueous  colloidal  solutions  of  silk  fibroin  (A,,  1927, 
309)  or  casein  by  the  addition  of  alcohol,  salts,  etc. 
A  third  method  of  obtaining  fibrous  precipitates 
depends  on  whether  the  crystals  are  negative,” 
ix.,  drawn  out  to  a  large  extent  in  one  direction 
forming  needles,  or  not.  The  ends  of  the  micro¬ 
crystals  drawn  out  in  one  direction  possess  the 
greatest  velocity  of  growth,  and  when  in  the  mother- 
liquor  easily  grow  together,  forming  long  fibres.  The 
movement  of  the  mother-liquor  -from  the  crystals 
in  a  definite  direction  promotes  the  formation 
of  such  fibres.  Cellulose  fibres  are  more  complex  in 
structure  than  precipitate  fibres.  Microscopic  and 
ultramicroseopic  examination  of  cellulose  fibres,  under 
different  conditions  of  swelling,  shows  that  the  fibre 
consists  of  a  number  of  concentric  tubes.  The  outer 
hard  cuticle  or  skin  consists  of  a  mixture  of  wax -like 
and  grease- like  substances  the  chemical  nature  of 
which  has  not  yet  been  clearly  defined.  Then  follows 
a  transition  layer  of  euticulated  cellulose,  a  tube  chiefly 
of  cellulose,  a  second  transition  tube  of  plasm ated 
cellulose,  and  finally  an  inner  tube  which  contains 
the  central  canal  or  lumen  and  represents  a  plasmatic 
formation.  The  cellulose  tube  consists  of  a  number 
of  very  thin  concentric  tubes  the  walls  of  which  are 
of  unequal  thickness  and  consist  of  ultramicroseopic- 
ally  thin  fibres  arranged  parallel  to  each  other  along 
the  length  of  the  tubes.  During  dispersion  the  fibre 
is  divided  into  long  thin  fibrils  which  ultimately 
break  up  across  the  length  of  the  fibre. 

M.  S.  Burk. 

Dispersoidological  investigations,  XX. 
Microscopic  investigation  of  coarse -cellular  or 
membranous  jellies  in  polarised  light.  P.  P. 
von  Weimarn  (Rep.  Imp.  Ind.  Res.  Inst.  Osaka, 
1927,  8,  41— 66).— The  method  of  ^studying  barium 
sulphate  precipitates  in  polarised  light  is  described, 
and  a  number  of  photomicrographs  which  have  been 
taken  are  reproduced.  The  results  support  the  con¬ 
clusions  reached  in  numerous  earlier  publications, 
viz.,  that  the  “  aggregate  flu  id -crystalline  ”  state  is  a 
perfectly  universal  state  of  matter.  M.  S.  Burk. 

Dispersoidological  investigations.  XXI. 
Caoutchoucdike  state  of  matter  in  connexion 
with  a  microscopic  investigation  of  silk  coagula 
in  natural  and  polarised  light.  P.  P.  von  Wei¬ 
marn  (Rep.  Imp.  Ind,  Res.  Inst.  Osaka,  1927,  8, 
07 — go). — The  m icr os t r u cture  of  a  silk  coagulum  and 
its  action  on  polarised  light  have  been  examined 
during  the  changes  in  consistency  and  elastic  pro¬ 
perties  which  accompany  dehydration  and  ageing ; 
similar  observations  were  also  made  with  threads  of 
natural  silk  during  the  process  of  swelling  to  a  syrupy 
consistency  in  hot  concentrated  sodium  iodide  solu- 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


839 


tioiL  As  the  threads  swell  they  are  seen  to  he  com¬ 
posed  of  the  thinnest  ul train icro- fibrils,  which,  in  the 
course  of  swelling,  gradually  become  curled  in  spirals. 
When  the  thread  has  the  consistency  of  a  viscous 
syrup,  several  of  these  spiral  curls  coalesce  into  oblong 
drops.  In  the  reverse  process,  threads  drawn  out  of 
a  silk  coagulum,  precipitated  by  a  concentrated 
neutral  aqueous  solution  of  sodium  citrate,  ultimately 
display  properties  identical  with  those  of  natural  silk 
threads,  including  the  appearance  of  interference 
colours.  In  the  state  in  which  the  curled  fibrils  are 
evident,  the  silk  coagulum  displays  elastic  caoutchouc¬ 
like  properties.  It  is  therefore  inferred  that  the  high 
elasticity  of  caoutchouc  must  be  due  to  the  presence 
of  similar  spirally  curled  fibrils  in  an  in  ter  fibril, 
viscous,  or  plastic  dispersion  medium  which  permits 
the  fibrils,  after  the  stretching  out  of  the  system,  to 
become  more  or  less  straightened,  as  well  as  to  become 
curled  again  after  the  system  has  been  released  from 
tension.  These  conclusions  have  been  confirmed  by 
the  examination,  in  polarised  light,  of  a  thread  of 
rubber  alternately  stretched  and  contracted.  In  the 
precipitation  of  silk  coagula  the  aggregate  fluid  - 
crystalline  state  is  observed  as  in  the  case  of  barium 
sulphate  (cf.  preceding  abstract).  M,  S.  Burr. 

Does  the  theory  of  complexity  of  micelles  find 
application  in  the  study  of  cellulose  ?  I,  II.  M. 
Catoire  (Bull.  Soc.  Chim:  biol.,  1928,  10,  714—726; 
727 — 735 ;  cf.  A.,  1927,  412,  511). — I.  The  defloccul¬ 
ation  accompanied  by  swelling  indicates  that  the 
structure  of  cellulose  breaks  down,  through  less  com¬ 
plex  polymer  ides,  to  the  monoses  in  a  number  of 
stages.  Fractional  precipitation  of  an  acetic  acid 
solution  of  cellulose  acetate  with  water  shows  that 
the  inorganic  matter  (particularly  silica)  is  probably 
present  in  a  state  of  combination  and  not  merely  as 
an  impurity.  It  is  suggested  that  the  smaller  micelles 
contain  less  silica  and  that  silica  is  essential  to  the 
polymerisation  of  the  monoses.  Partial  removal  of 
the  mineral  matter  from  cotton  renders  it  more- 
susceptible  to  deflocculation  after  conversion  into  cellu¬ 
lose  nitrates,  whilst  the  addition  of  various  salts 
during,  or  after,  treatment  with  nitric  and  sulphuric 
acids  leads  to  the  formation  of  a  less  soluble  product. 
Treatment  of  cellulose  acetates  of  small  inorganic 
content  (slightly  soluble  in  acetone)  with  aqueous 
solutions  of  sodium  hydroxide  of  increasing  concen¬ 
tration  leads  first  to  an  increase  in  the  solubility 
and  then  to  insolubility  after  drying. 

II.  The  application  of  the  theories  of  complexity 
and  micelles  is  discussed.  G.  A.  C.  Gough. 

Coagulation  of  strongly  solvatised  sols  by 
organic  substances  and  salts.  I.  B.  Jirgensons 
(Biochem.  Z.,  1928,  195,  134 — 141). — A  medium  con¬ 
taining  a  mixture  of  an  organic  substance  (isopropyl 
and  ethyl  alcohols,  acetone)  and  an  inorganic  salt 
{calcium,  strontium,  potassium  chlorides)  coagulates 
caseinogen  and  albumin  sols  more  rapidly  than  either 
substance  added  separately.  When  the  mixture  was 
added  in  large  quantity  (30 — 50  vols.  %  of  alcohol 
with  0*2— 1*2 solution  of  inorganic  salt  per  litre) 
it  was  found  that  the  coagulation  time  was  lengthened 
with  organic  substances  of  small  dielectric  constant 
(isopropyl  alcohol).  The  degree  of  stabilisation 


increases  with  increasing  concentration  of  the  organic 
and  inorganic  substances.  P.  W.  Clutterbuck. 

Coagulation  of  colloids  by  electrolytes.  V. 
Pure  silicic  acid  sols.  E.  Las  kin  (Kolloid-Z.,. 
1928,  45,  129 — 136). — Pure  silicic  acid  was  prepared 
by  adding  sodium  silicate  to  hydrochloric  'acid, 
dialysing  in  a  collodion  thimble,  and  finally  subjecting 
to  eleetrodialysis  and  concentrating  by  evaporation. 
Such  sols  are  very  stable  and  strongly  acid  in  reaction, 
having  a  of  about  3*5.  The  coagulation  of  the  sol 
by  electrolytes  was  followed  by  conductometric  and 
potentiometric  methods.  In  some  preparations, 
coagulation  can  be  brought  about  only  by  saturated 
potassium  chloride  solution,  whilst  in  others,  saturated 
solutions  of  lithium  chloride,  barium  chloride,  and 
acids  are  also  effective.  It  is  believed  that  the-  prin¬ 
cipal  factor  in  the  coagulation  of  the  sols  is  the 
dehydration  of  the  colloid  particles  by  ions  with 
strong  hydrating  tendencies.  Basic  colouring  matters 
coagulate  the  sol  readily,  even  when  in  very  dilute 
solution,  the  cations  of  the  substance  being  adsorbed 
by  the  colloid  particles.  Acid  colouring  matters  are 
not  adsorbed  by  the  sol  and  do  not  effect  coagulation. 
The  degree  of  dispersion  of  the  colouring  matter 
plays  no  part.  During  coagulation  the  acidity  of  the 
sol  increases,  resembling  in  this  respect  the  behaviour 
of  mastic  sols,  but  differing  from  that  of  sols  of 
arsenious  sulphide  and  tungstic  acid. 

E.  S.  Hedges. 

Coagulation.  G.  Wiegner  [with  P.  Tionta  and 
H.  Muller]  (Z.  Pflanz.  Dung.,  1928,  A  11,  185 — - 
228). — The  SmoluehovTski  rule  for  the  rapid  peri- 
kinetic  coagulation  of  mono  disperse  systems  may  be 
considered  as  an  extension  of  the  laws  governing  the 
reactions  of  gold  sols.  Kaolin  particles  in  mono- 
disperse  systems  are  coagulated  according  to  the  same 
rule.  The  slow  perikinetic  coagulation  of  monodis- 
perse  systems  is  examined  by  ultra-microscopic 
methods.  Relationships  between  this  process,  ion 
hydration,  and  base  exchange  in  colloids  are  examined 
and  discussed.  The  Muller  formula  is  applied  to  the 
rapid  perikinetic  coagulation  of  poly  disperse  systems 
and  is  applicable  to  clay  particles.  Polyd  is  perse 
systems  coagulate  more  rapidly  than  mo  no  disperse 
systems  involving  the  same  number  of  ultimate 
particles.  The  mass  of  the  particles  in  polydisperse 
systems  is  one  thousand  times  as  great  as  in  corre¬ 
sponding  monodisperse  systems.  Formulae  are  devel¬ 
oped  which  represent  the  course  of  rapid  and  slow 
orthokinetic  coagulation.  By  the  electrical  discharge 
of  the  particles  it  is  possible  to  differentiate  between 
their  sizes.  Orthokinetic  coagulation  is  frequently 
more  important  than  perikinetic  in  soil  analysis  by 
sedimentation  or  elutriation  methods.  It  is  shown 
that  the  Wiegner  elutriation  apparatus  may  be 
arranged  so  that  by  observations  of  deposition  curves 
at  different  heights  the  original  dispersion  character¬ 
istics  can  be  calculated.  A.  G.  Pollard. 

Stabilisation  of  albumins  by  globulins.  V. 
Bergauer  (Bull.  Soc.  Chim.  biol.,  1928,  10,  576 — 
580). — In  order  to  determine  whether  the  protecting 
action  of  natural  globulin  against  the  coagulation  of 
serum -albumin  by  alcohol  is  due  actually  to  the 
globin  or  to  lipins  contained  in  the  usual  preparation, 
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the  coagulating  actions  of-  alcohol  on  (a)  serum  - 
albumin  alone,  (h)  serum-albumin  protected  with 
globulin,  with  lipin-free  globulin,  and  with  a  lipin 
emulsion  have  been  investigated.  Whilst  globulin 
itself  has  a  small  effect,  the  Lipin-con  tain  ing  globulin 
and  the  lipin  emulsion  show  much  greater  protection. 
It  is  suggested  that  the  protecting  action  of  the 
lipin -free  globulin  is  due  to  a  small  amount  of 
chemically  combined  lecithin.  G. . A .  C.  Gough. 

Colloidal  dissolution  of  composite  (high-mole¬ 
cular)  compounds  by  means  of  substances  which 
possess  a  large  true  solubility  and  are  inclined 
to  great  solvation.  P.  P.  von  Wbimarn  (Japan. 
J.  Chem.,  1928,  3,  71—87). — See  A.,  1927,  725. 

M.  S.  Burr. 

Free  energy  and  fugacity  in  gaseous  mixtures 
of  hydrogen  and  nitrogen,  A.  R*  Mebz  and  C.  W. 
Whittaker  (J.  Amor.  Chem.  Soc.,  1928,  50,  1522— 
1528) —The  fugacities  and  free  energies  of  nitrogen 
and  hydrogen,  in  mixtures  of  these  gases  are  calculated 
from  the  compressibility  figures  of  Bartlett  (A.,  1927, 
927).  The  maximum  deviation  from  the  behaviour 
of  a  perfect  mixture  does  not  exceed  20%  for  pressures 
up  to  1000  atm.  S.  K.  Tweedy. 

Strength  of  acetamide  as  an  acid,  »  F  .  !K  * 
Branch  and  J.  O,  Clayton  (J.  Amer,  Chem.  Soc,, 
1928,  50,  1680— 1 686) .—By  plotting  the  conduct¬ 
ivities,  A,  at  25°  of  acetamide  solutions  of  constant 
concentration  (0) ,  containing  small,  varying  concen¬ 
trations  (c)  of  barium  hydroxide  against  c,  L=(3A/3c)c? 
is  obtained.  The  variation  of  L  with  G  was  measured, 
and,  from  conductivity  measurements  for  acetamide 
solutions  containing  sodium  chloride  (for  which  L  is 
a  linear  function  of  0%  was  corrected  for  the  influence 
of  acetamide  on  the  mobilities  of  the  acetamide  and 
hydroxyl  ions.  The  value  124*2  is  recorded  for  the 
hydrolysis  constant  of  the  acetamide  ion,  and  K= 
8*3  x  Iff*16  for  the  acid  dissociation  constant.  Measure¬ 
ments  with  benzamide,  which  were  unsatisfactory 
owing  to  the  low  solubility  of  this  substance,  gave 
it  between  1(H4  and  1(H5,  in  disagreement  with  the 
accepted  value,  S.  K.  Tweedy. 

Electrolytic  dissociation  of  dibasic  acids.  117. 
Dissociation  constants  of  some  thiolmonocarb- 
oxylic  acids.  E.  Larsson  (Z.  anorg.  Chem.,  1928, 
172,  375— 384),— As  unsymmetrical  dibasic  acids 
monothiolmonocarboxylic  acids,  OH>CO*R-SH,  must 
have  two  first  and  two  second  dissociation  constants, 
Ktfs  Kx%  and  ,  K2ff>  respectively.  These  cannot 
be  determined  separately,  but  only  the  total  values, 

a:1=[H+]x([-o*co*r«sh]+[oh*co»r*s-])4 

[0H*C0*R*SH]  and  Z,=[H+]x[-0-C0*K-S-]/ 
([*“0*C0-R*SH]+[0H*G0sRiS'“l).  Ah -K  '  + 

and  lIK^ljKz+ljK^  or  K^K2Kt"j(K2  +Kt"). 
Actually  Kx  is  practically  equal  to  the  dissociation 
constant  of  the  carboxyl  group  of  the  acid  and  Kt  the 
dissociation  constant  of  the  thiol  anion  ~0*C0*R#SH. 
Kx  has  been  determined  at  25°  by  conductivity 
measurements,  correction  being  made  on  the  assump¬ 
tion  that  the  activity  coefficient  of  the  ions  may  'be 
calculated  from  the  formula  valid  for  acetic  acid. 
K»  has  been  determined  colorimetrically  by  indicators, 
the  degree  of  accuracy  being  approximately  0*1  of  pH, 
The  values  of  if  x  for  thioglycollic,  «-thioblactic,  p- thiol- 


lactic,  and  a-thiolitsobutyric  acid  are  2*1  x  10-4,  2*0  X 
10"4,  0*46  x  1 O'4,  and  1*26  Xl0-4,  respectively,  and  of 
2*1  x  MW1,  2*0  x  KH1,  2*9  X  1<H\  and  0*48  x  KH1, 
respectively,  M.  S.  Burr. 

Ionisation  of  solutions  of  hydrogen  sulphide. 
M.  Auheras  (Compt.  rend.,  1928,  186,  1724 — 1726; 
cf.  this  voL,  711). — It  is  shown  theoretically  and  con¬ 
firmed  by  the  experiments  of  the  author  and  of 
others  that  the  solubility  product  of  cadmium  sulphide 
in  water  corresponds  with  the  equilibrium  CdS+ 
HaO=CdOH‘+HS'  and  not  with  CdS^OT+S''. 
II  this  is  taken  into  account,  the  second  dissociation 
constant  of  hydrogen  sulphide  has  a  value  of  0*59— 
0*37  x  10~15  at  25°  which  is  of  the  same  order  as  that 
found  by  an  independent  method  by  Knox  (A.,  1906, 
ii,  608),  v  J.  Grant. 

Dilution  and  neutral  salt  errors  of  buffer 
mixtures.  C.  Morton  (J.C.S.,  1928,  1401 — 1415).— 
Electrometric  measurements  have  been  made  which 
show  the  influence  of  dilution  and  the  addition  of 
neutral  salts  on  half-neutralised  solutions  o!  acetic 
and  cacodylic  acids,  one  fourth  neutralised  solutions 
of  aspartic  acid  and  of  arginine,  three  fourths  neutral¬ 
ised  solutions  of  0-phthalic  and  a-monoglyeeryl- 
phosphoric  acids,  and  mixtures  of  sodium  pyro¬ 
phosphate  and  hydrochloric  acid  in  the  molecular 
proportions  2  :  3  and  2:1.  The  relations  (between 
the  ’Pm  limits  4 — 10)  are  expressed  by  Debye  and 
Hiickelh  equation,  pK—iog  [acidj/[salt]— A<sf&+ 
Bu.  The  value  of  A  is  approximately  (b— 0*5),  where 
n  is  the  valency  of  the  buffer  electrolyte,  and  agrees 
with  that  calculated  on  Debye  and  HiickeFs  theory. 

The  Van  Slyke  (A.,  1922,  ii,  893)  unit  of  buffer 
capacity  describes  only  the  resistance  of  the  butter 
solution  to  pM  changes  on  addition  of  alkali  or  acid. 
It  is  suggested  that  this  unit  should  he  supplemented 
by  a  factor  n—dpald'y/\L—2$i/u—A  winch  is  a 
measure  of  the  dilution  and  neutral  salt  errors.  As 
the  second  term  is  the  greater,  especially  in  dilute 
solution,  ~  will  increase  rapidly  with  the  valency  of 
the  buffer  electrolyte.  The  values  obtained  lor  the 
thermodynamic  dissociation  constants  are  :  aspartic 
acid,  pJca  =3*895;  acetic  acid,  p&=4*735;  cacodylic 
acid,  6*247  ;  o-phthalic  acid,  5*333 ;  glyceryl- 
phosphoric  acid,  6*744 ;  pyrophosphoric  acid, 

pK™ 6*704,  nk, =9*880 ;  arginine,  pfe£=5T7S. 

F.  J.  Wilkins. 

Influence  of  dilution  on  the  pn  of  buffer  mix¬ 
tures.  I.  M.  Kolthoff  (Biochem.  Z,,  1928,  195, 
239 — 247).— The  influence  of  dilution  on  the  pn  Qi 
ordinary  (phthalate,  acetate,  phosphate,  and  hydrogen 
carbonate-carbonate)  buffer  solutions  may  be  accur¬ 
ately  calculated  using  the  equations  of  Debye  and 
Huekel  for  the  activity  coefficients  of  the  ions  and 
assuming  a  mean  ionic  diameter  of  4xly"*  cm. 
With  citrate  buffer,  better  results  are  obtained  by 
assuming  a  diameter  of  6*5  x  IQ"8  cm.  With  bone 
acid-borate  mixtures,  the  calculation  breaks  down, 
doe  to  formation  of  complex  boric  acid-borate  ions. 

P.  W.  Clutterbuck. 

Pina  chrome  as  a  one-colour  indicator.  L  M. 
Kolthoff  (J.  Amer.  Chem.  Soc.,  1928,  50.  1604 
1608). — A  solution  of  pinaehrome  in  alcohol  is  a 
suitable  indicator  for  use  near  the  neutral  point 
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(pK  5*8 — 7*8).  At  low  electrolyte  concentrations  the 
salt  error  is  very  small ;  at  higher  concentrations  the 
acidity  indicated  is  too  great.  Alkaline  solutions 
of  the  indicator  are  unstable.  A  simple  test  is 
described  whereby  the  adsorption  of  a  substance  at 
the  air-water  interface  may  be  demonstrated. 

S.  K«  Tweedy. 

Influence  of  the  so-called  higher  terms  in  the 
DebyeAHiickel  theory  of  solutions  ol  strong 
electrolytes.  T.  H.  Groistvvall,  V.  EL  LaMer, 
and  K.  Sandved  (Physikal.  Z.#  1928,  29,  358—393 ; 
cf.  A.,  1927,  314,  828).— The  Debye-Hiickel  theory  is 
discussed  at  length  with  special  reference  to  the 
theoretical  side  of  recent  developments.  An  analyt¬ 
ical  integration  is  given  for  the  Poisson  equation 
forming  the  basis  of  the  theory  and  determining  the 
electrostatic  potential  6  of  an  ion.  This  gives  a 
complete  statistical  expression  for  the  electrical 
density  as  a  function  of  0,  instead  of  using  merely 
the  first  linear  term  as  in  the  approximate  calculation 
given  by  Debye  and  Hiickel.  Hence  the  free  energy 
as  well  as  the  activity  coefficient  remain  in  the  form 
of  infinite  series  progressing  in  powers  of  1/17,  D 
being  the  dielectric  constant.  For  very  low  concen¬ 
trations  asymptotic  expressions  are  obtained,  from 
which  it  follows  that  the  Debye  limiting  law  is  valid 
not  only  for  the  Debye  approximation,  but  also  quite 
generally.  For  the  ease  of  pairs  of  ions  of  equal 
valency,  numerical  values  have  been  worked  out  for 
terms  up  to  1  /P5  inclusive.  Comparison  with  experi¬ 
mental  data  shows  very  good  agreement  even  in  the 
case  of  small  ionic  diameters  where  the  Debye 
approximation  fails.  R.  A.  Morton. 

Solubility  of  lead  bromide  in  aqueous  salt 
solutions  and  the  calculation  of  the  activity 
coefficient  from  solubility  measurements*  M. 
Randall  and  W.  V.  A.  Vietti  (J.  Ainer.  Chem. 
Son,  1928,  50,  152 6—1534). —The  solubility  at  25° 
of  lead  bromide  in  solutions  of  lead  and  barium 
nitrates  and  cadmium  and  potassium  bromides  is 
measured.  The  solubility  in  pure  water  is  0*02683 
mol.  per  1000  g.  of  water.  A  graphical  method  for 
calculating  the  Lewis  and  Randall  “  proportionality 
factor  55  from  the  graph  of  the  log.  of  the  reciprocal 
of  the  mean  molality  against  the  square  root  of  the 
ionic  strength  is  given,  and  illustrated  by  appli¬ 
cation  to  thailous  chloride  (ibid.,  1535)  and  lead- 
bromide,  The  method  is  satisfactory  when  the 
saturating  salt  is  “  non-associated  51  in  the  Bjerrum 
sense,  or  when  the  solubility  is  very  small,  but  it 
May  lead  to  considerable  errors  with  fairly  soluble 

associated  n  substances  such  as  lead  bromide, 

S.  EL  Tweedy. 

Solubility  ol  lead  monoxide  and  basic  lead 
carbonate  in  alkaline  solutions,  M.  Randall 
and  H.  M.  Spencer  (J,  Amer.  Chem.  Soc.,  1928,  50, 
1572 — 1583).- — The  solubilities  at  25°  of  the  tetragonal 
(red)  and  orthorhombic  (yellow)  varieties  of  lead 
monoxide  in  dilute  potassium  hydroxide  solution  are 
recorded.  The  standard  free  energy  change  for  the 
reaction  PbO+OH'^HPbO,/  is  1903  g.-cal.  and  1740 
g  -cal.  for  the  red  and  yellow*  oxides,  respectively. 

rora  the  corresponding  solubilities  of  hydrated  lead 
monoxide  and  basic  lead  carbonate  the  standard 


free  energies  arc  ;  PbO, JH2G($)  +  OH'=HPb(V  f 
JH20 (l),  1512  g.-cal;  Pb3(C03)2(0H)2(s)  +70H'= 
3HPb02f  4*2C03"  -r 3H20(I),  6961  g.-cal.  The  activity 
coefficient  of  the  plumbite  ion  is  approximately  equal 
to  that  of  the  nitrate  ion  in  dilute  solutions.  Berl 
and  Austenveil’s  work  is  criticised  (A.,  1907,  ii,  457). 

S,  K.  Tweedy. 

Reduction  potential  ol  selenious  acid  and  the 
free  energy  of  aqueous  selenic  acid.  M.  S.  Sher¬ 
rill  and  E<  F.  Izard  (J.  Amer.  Chem.  Soc.,  1928, 
50,  1665— 1675).— The  equilibrium  X0-f HoScO*  + 
H20=H2Se04  4-2HX,  where  X— Cl  or  Br,  was  investig¬ 
ated.  From  the  equilibrium  constants  the  reduction 
potential  of  the  reaction  H2Se03+Ho0(i)=:3H*  + 
HSeO4"+20  w*as  calculated  to  be  —1=088  volts.  The 
free  energy,  AF,  of  HSe04'  is  thus  —107,710  g.-cal. 
at  25°.  Data  representing  the  solubility  of  gaseous 
chlorine  in  hydrochloric  acid  at  25°  and  1  atm.  and  the 
distribution  of  bromine  between  carbon  tetrachloride 
and  aqueous  hydro  bromic  acid  solutions  are  recorded. 
-The  equilibrium  constant  [Br3']/(Br2][Br']  increases 
with  rising  hydrobromic  acid  concentration. 

S.  K.  Tweedy. 

Tbermomagnetic  study  of  magnetic  iron 
sescpiioxi.de,  J.  Huggett  and  G.  Chaldron 
(Compt.  rend.,  1928,  186,  1617— 1619).— A  thermo- 
magnetic  study  of  Malaguti’s  magnetic  iron  sesqui- 
oxide  has  shown  that  at  a  sufficiently  high  temper¬ 
ature  it  is  transformed  irreversibly  into  the  non¬ 
magnetic  form,  with  the  liberation  of  heat.  The 
reversibility  obtained  with  the  impure  oxide  is  due 
to  the  elevation  of  this  temperature  above  the  point 
of  magnetic  transformation.  The  magnetic  properties 
of  the  oxide  therefore  depend  on  the  method  of 
preparation,  J.  Grant. 

Metallic  nitrides  and  hydrides,  I.  I.  Shttkov 
(Ann.  Inst.  Anal.  Phys.  Chem.,  1927,  3,  600 — 640 ; 
cf,  ibid.,  1926,  3,  14).— The  equilibrium  pressures  for 
hydrogen  in  contact  with  various  metals  at  various 
temperatures  have  been  determined.  The  following 
hydrides  are  formed  :  sodium  hydride,  NaH ;  cerium 
hydride,  CcH2,  which  is  capable  of  dissolving  hydrogen 
to  yield  a  solid  solution,  and  palladium  hydride, 
Pd2H.  The  curve  for  rhodium  is  similar  to  that  for 
palladium,  indicating  a  large  absorptive  power  for 
hydrogen,  but  in  the  case  of  iridium,  compound 
formation  does  not  appear  to  occur  although  con¬ 
siderable  quantities  of  hydrogen  are  absorbed. 

R.  Truszkowski. 

Systems  iron-silicon,  ir  on-ebromium ,  and 
iron-phosphorus.  C.  Kreutzer  (Z.  Physik,  1928, 
48,  556 — 566) . — The  influence  of  silicon  and  chromium 
on  the  a- — y  and  y— $  changes  of  iron  has  been 
investigated  by  means  of  X-ray  spectra.  With  silicon 
concentrations  up  to  2*2%  the  a-phase  changes  into 
the  3-phase  through  y-iron.  With  2*2— 2%5%  of 
silicon  there  is  a  region  in  which  cc-  and  y-iron  can 
coexist,  but  above  2-5%  the  cc-phase  changes  directly 
into  the  3-phase.  Similarly,  the  a— 8  change  occurs 
directly  in  the  presence  of  more  than  15%  Cr.  With 
phosphorus  up  to  1*7%,  mixed  crystals  are  formed, 
but  at  greater  concentrations  the  phosphides  Fe3P, 
Fe3P,  and  a  third  of  unknown  composition  are 
produced.  J-  W.  Smith. 
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Critical  points  in  chromium-iron  alloys.  A.  B. 
K inzel  (Amer.  Inst.  Min.  Met.  Eng.  Tech,  Pub., 
1928,  No.  100,  7  pp.).— With  addition  of  chromium 
up  to  10%  the  A4  transformation  is  gradually  lowered 
from  1400°  to  1250° ;  further  addition  causes  more 
abrupt  lowering,  and  at  12*25%  the  A4  and  A3 
transformations  are  practically  coincident.  The  A3 
transformation  is  not  affected.  The  “  austenite 3? 
loop  in  the  chromium-iron  system  ends  at  12*37%  Cr. 

Chemical  Abstracts. 

oc-Phase  boundary  of  the  copper-nickel-tin 
system.  W,  B.  Price,  C.  G.  Grant,  and  A.  J, 
Phillips  (Amer,  Inst.  Min.  Met.  Eng.  Tech,  Pub,, 
1928,  No.  103,  12  pp.).— The  ternary  isotherm  was 
determined  for  mixtures  containing  less  than  25%  Sn, 
The  a-phase  boundary  fluctuates  but  little.  A  series 
of  hardenable  alloys  is  described. 

Chemical  Abstracts. 

Aluminium-lb ery Ilium  alloys.  R.  S.  Archer 
and  W,  L.  Fink  (Amer.  Inst.  Min.  Met.  Eng,  Tech. 
Pub.,  1928,  No.  91,  27  pp.). — Brinell  hardness  num¬ 
bers  for  chill- cast  and  heat-treated  aluminium-beryll¬ 
ium  (0-013 — 0*75%)  alloys  show  an  ageing  effect, 
maximal  for  the  alloy  containing  0*75%  Be.  The 
solid  solubility  of  beryllium  is  about  0*075%  at  639° , 
0*05%  at  631  °}  and  <0*013%  at  the  ordinary  temper¬ 
ature?.  The  constitutional  diagram  was  re-examined 
up  to  T7%  Be;  the  eutectic  point  is  at  0*87%  Be 
and  645°.  The  density  is  additive.  The  effect  of 
beryllium  on  the  properties  of  aluminium-  copper 
alloys  was  investigated ;  the  corrosion  resistance  is 
not  improved.  Chemical  Abstracts. 

Hydrates  f  transition  temperatures,  and  solu- 
bility  of  sodium  iodate,  H.  W.  Foote  and  J.  E. 
Vance  (Amer.  J.  Sci.,  1928,  [v],  10,  68— 72).— The 
stable  hydrates  of  sodium  iodate  are  the  penta-  and 
mono-hydrates ;  the  hydrate  NaI03,T5H20  reported 
by  Meerburg  (A.,  1905,  ii,  508)  could  not  be  detected. 
The  transition  temperatures  corresponding  with 
NaIO3,5H2O~>NaIO3,H20  and  NaI03,H20— >-NaI03 
are  19*85°  and  73-4°,  respectively.  The  change  at  73*4° 
is  slow  enough  to  permit  the  solubilities  of  the  me  te¬ 
stable  and  stable  forms  to  be  determined.  Solubility 
data  for  sodium  iodate  in  water  from  0°  to  90*3°  are 
given.  The  solubility,  S ,  of  the  inonohydrate  from 
20°  to  50°  is  represented  by  the  equation  log  S — 
3 * 8344— 802 * SjT  and  that  of  the  pentahydrate  between 
0°  and  15°  by  log  $=7*7793— 2019/7?. 

L.  S.  Theobald. 

System  lithium  perchlorate-water.  J.  P.  Sim¬ 
mons  and  C.  D,  L.  Roff  (J.  Amer.  Chem.  Soc.,  1928, 
50,  1650 — 1653). — According  to  the  solubility  curve 
between  0°  and  170°  the  tri-  and  mo  no -hydrates  are 
the  only  compounds  formed.  The  transition  points 
are- :  LiC104,3H*0  (m,  p.  95-l°)^Lia04tH20, 

92*53° ;  LiC104,H20  (m.  p.  149°)^LiC104j  145*75°. 
The  solubility  of  anhydrous  lithium  perchlorate  is 
37*48  g.  per  100  g.  of  solution  at  25°;  the  densities 
of  the  saturated  solutions  are  recorded  from  0°  to 
40°.  S.  K.  Tweedy.; 

F.  p.  of  ethyl  alcohol-water  mixtures.  D.  N. 
Tarassenkow  (Z.  angew,  Chem.,  1928,  41,  704). — 
The  f.  p.  of  mixtures  of  ethyl  alcohol  and  water 
containing  from  5*1  to  74*7%  of  alcohol  by  weight 


have  been  determined,  the  freezing-mixture  being 
contained  in  a  Dewar  flask.  With  higher  concen¬ 
trations  of  alcohol  the  solution  is  too  viscous  for 
accurate  measurement.  The  freezing  curve  indicates 
the  separation  of  a  crystalline  hydrate. 

The  following  data  are  recorded,  the  figures  in 
parentheses  being  wt.-%  of  alcohol :  (5*1)  —2*1°, 

(9*3)  —4*1°,  (14*2)  -6*7°,  (17*8)  -10*2°,  (24*4)  -15*2°, 
(29)  -19*1°,  (33*3)  —24*2°,  (37*0)  -28*4°.  (43*0)  -33°, 
(46*7)  -35*4°,  (51*9)  -38°,  (50*3)  -42°,  (61*4)  -45°, 
(66*1)  —48°,  (70*2)  -56°,  (74*7)  -67°. 

-  K.  Rriohtman. 

System  aluminium  oxide-water.  G.  F.  Huttic: 
and  E.  von  Wittgenstein  (Z.  anorg.  Chem.,  1928, 
171,  323 — 343). — The  properties  of  various  prepar¬ 
ations  of  hydrated  alumina  and  also  of  some  of  the 
naturally  occurring  forms  have  been  investigated  by 
gradually  removing  the  water,  and  at  each  stage  of 
the  dehydration  observing  the  temperature,  t,  at  which 
the  pressure  of  water  vapour  over  the  product  is 
10  mm.  (cf.  A.,  1926,  798).  Aluminium  hydroxide 
precipitated  in  the  cold  with  ammonia  from  solutions 
of  the  chloride  and  washed  until  almost  free  from 
chloride  is  a  true  amorphous  colloid,  and  the  curve 
representing  the  variation  of  t  with  the  water  content. 
A7,  is  exactly  similar  to  those  for  other  oxides,  not 
related  chemically  to  alumina,  in  the  same  state. 
With  increasing  age,  the  dispersity  decreases,  the 
arrangement  of  the  molecules  becoming  at  the  same 
time  more  orderly,  and  the  system  tends  to  pass  into 
hydrargillite  or  its  dehydration  products.  If  hydra  r- 
gillite  crystals  are  dehydrated  at  192°,  decomposition 
is .  complete  when  the  residue  has  the  composition 
A!203,H20,  this  being  the  upper  limit,  in  respect  of 
water  content,  of  the  series  of  continuously  homo¬ 
geneous  hydrates  lying  between  A1203,H20  and  A1203. 
If  the  cold-precipitated  hydroxide,  aged  in  air  to  the 
composition  A1203}2*95H20,  is  dehydrated  to  the 
composition  A1203,H20,  the  N-i  diagram  for  ^  the 
'removal  of  the  last  molecule  of  water  is  essentially 
the  same  as  that  for  the  complete  dehydration  of  the 
monohydrate  prepared  from  hydrargillite,  except  that 
the  water  is  retained  rather  more  firmly,  although 
not  firmly  as  in  bauxite.  Both  preparations  seem  to 
be  amorphous  colloids  starting  to  change  into  bauxite. 
The  curve  for  bauxite  itself  is  closely  similar  to  that 
for  diaspore,  so  that  the  affinity  of  the  transformation 
of  one  form  into  the  other  must  be  nearly  zero.  By 
ageing  the  precipitated  hydroxide  under  water,  a 
product  is  obtained  which  seems  to  contain  the 
dihydrate  (cf.  Guichard,  A.,  1927,  475).  A  hydroxide 
prepared  by  precipitating  aluminium  sulphate  at  48 
with  ammonia  in  presence  of  ammonium  chloride 
and  ageing  for  a  long  time  in  a  closed  vessel  gives  the 
X-ray  interferences  corresponding  with  the  isomeride 
of  hydrargillite  discovered  by  Bohm  ( ibid 113),  and 
“  aloton  ”  seems  to  be  similar.  Since,  however, 
hydrargillite  itself  is  the  stable  isomeride,  the  colloidal' 
system  alumina-water  must  ultimately  pass  into  this 
form.  The  dehydration  curve  of  diaspore  is  not 
greatly  affected  by  variations  in  the  fineness  of  division, 
and  yields  no  indications  of  the  existence  of  definite 
lower  hydrates.  If  hydrargillite  is  heated  at  370 
under  20  atm.  pressure  of  water  vapour,  it  is  con¬ 
verted  into  crystalline  bauxite,  whereas  diaspore 
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undergoes  no  change  when  treated  in  this  way. 
From  a  consideration  of  the  general  behaviour  of  the 
system  aluminium  oxide-water,  it  seems  that  here  the 
laws  of  constant  and  multiple  proportions  may  possess 
something  of  an  ideal  character,  the  chemical  forces 
which  give  rise  to  compounds  with  strictly  stoieheio- 
metrie  compositions  being  accompanied  by  forces  of 
diffusion,  which  are  independent  of  stoic heiometrie 
considerations.  The  usual  stoicheiometric  formulae 
do  not,  in  general,  therefore,  represent  the  actual 
compositions,  but  only  the  limiting  states  which  the 
system  approaches  more  or  less  closely  in  the  stable 
pure  state.  The  activity  of  a  preparation  of  alumin¬ 
ium  oxide  depends  on  the  distance  by  which  it  is 
removed  from  the  final  equilibrium  state. 

R.  CUTHILL. 

Lowering'  ol  the  eutectic  temperature  in  binary 
mixtures.  V.  Determination  of  mol.  wt.  from 
the  position  of  the  eutectic  temperature.  E. 
Kordes  (Z.  anorg,  Chem.,  1328,  173,  1 — 13). — The 
formation  of  mixed  crystals  raises  the  position  of  the 
eutectic  temperature.  This  may  possibly  be  due  to 
the  attractive  force  tending  to  form  a  compound. 
The  mol.  wt.  of  a  substance  can  be  found  if  it  is 
mixed  with  another  of  known  mol.  wt.  and  the  posi¬ 
tion  of  the  eutectic  temperature  and  the  composition 
of  the  eutectic  mixture  are  determined.  In  applying 
the  method,  regard  must  be  had  to  certain  causes  of 
error,  such  as  the  formation  of  mixed  crystals  etc. 
Many  systems  have  been  investigated  by  this  method, 
the  results  giving  approximate  values  for  the  mol. 
wts.  of  the  same  order  of  accuracy  as  might  be 
obtained  by  vapour- density  determinations.  In 
many  cases,  polymerisation  is  indicated.  Aluminium 
bromide  appears  to  dissolve  as  (AlRr3)2  in  arsenic 
tribromide.  Sulphur  dissolved  in  naphthalene  and 
in  iodine  separates  in  the  monoclinic  form  and  gives 
for  its  mol.  wt.  values  corresponding  with  the  formulae 
S8.5  and  S9,  respectively.  Since  other  determinations 
have  given  values  corresponding  with  S7  to  S9  for 
this  form,  it  is  highly  probable  that  the  correct  formula 
is  Sa.  For  grey  selenium  a  value  corresponding  with 
Se4  is  obtained.  Experiments  with  water  as  one  of 
the  components  indicate  that  the  water  is  not 
polymerised.  This  does  not  agree  with  determinations 
by  other  methods.  The  method  is  of  use  for  strong 
electrolytes.  Since  the  mol.  wt.  is  always  found  to 
be  the  same  when  the  same  crystalline  form  of  a 
substance  separates,  it  is  assumed  that  the  value 
obtained  represents  the  mol.  wt.  of  the  substance  in 
the  crystalline  state,  A.  J.  Mee. 

Solid  solutions  and  compound  formation.  A. 
Lehrman  (Chem.  News,  1928,  136,  401— 403).— It  is 
suggested  that  the  vertical  line  drawn  through  the 
point  corresponding  with  the  composition  of  the 
compound  in  a  f.-p.  diagram  consists  of  two  lines, 
which  represent  two  solid  solutions,  so  close  together 
that  the  ordinary  methods  of  analysis  do  not  permit  of 
their  separation.  Similar  considerations  are  applied 
to  three-component  systems.  C.  W.  Gibby. 

Separation  of  mixed  crystals  from  solutions. 
6.  Tammann  and  A,  Sworykin  (Z.  anorg.  Chem., 
1928,  173,  73 — 80).— The  conditions  of  separation  of 
mixed  crystals  from  a  solution  are  discussed.  Mixed 


crystals  are  not  in  equilibrium  with  the  solution  from 
which  they  separate,  so  that  special  diagrams  must 
be  drawn  to  express  conditions  of  separation.  Three 
methods  of  drawing  such  diagrams  arc  given,  and  the 
differences  between  hydrated  and  anhydrous  mixed 
salts  are  demonstrated.  The  differences  can  be 
referred  to  a  different  type  of  growth  of  the  two  types 
of  crystals.  Protection  of  one  component  by  the 
other  is  also  studied.  Experiments  on  protection 
were  carried  out  by  placing  mixed  crystals  of  potass¬ 
ium  permanganate  and  potassium  perchlorate  in  a 
saturated  solution  of  potassium  perchlorate.  If  the 
potassium  permanganate  content  of  the  mixed  crystal 
was  less  than  9%  a  small  amount  dissolved,  but  the 
composition  of  the  residue  was  the  same.  If,  how¬ 
ever,  the  permanganate  content  was  greater,  more 
dissolved,  and  the  amount  of  permanganate  in  the 
residue  fell  to  8—1 1  % .  Similar  results  were  obtained 
by  using  mixed  crystals  of  potassium  chromate  and 
potassium  sulphate  and  a  solution  of  potassium 
sulphate.  A.  J.  Mee. 

Systems  with  retrograde  melting  curves.  I. 
System  sodium  selenate-water,  II.  System 
magnesium  sulphate -water.  A.  Smits  (Z. 
physikal.  Chem.,  1928,  135,  62—72,  73— 84).— I. 
[With  W.  M.  Mazee.] — Theoretical. 

II.  [With  J.  Rinse  and  L.  H.  Louwekooymans.] 
— The  systems  sodium  selenat e-water  and  mag¬ 
nesium  sulphate-water  have  been  investigated  from 
76°  to  372°  and  from  60°  to  95°,  respectively.  The 
former  system  has  a  continuous  melting  curve,  partly 
retrogressive  and  having  a  vertical  tangent,  whilst 
the  melting  curve  of  the  latter  is  retrogressive  and 
has  a  critical  end-point.  A  curve  having  two  vertical 
tangents,  a  possibility  discussed  in  I,  has  not  yet  been 
obtained  experimentally.  EL  F.  Gillbe. 

Equilibria  between  metals  and  salts  in  the 
molten  state.  X.  Equilibria  in  the  molten 
state  with  aluminium  as  one  component.  R. 
Lorenz  and  G.  Schulz  (Z.  anorg,  Chem;,  1928, 
171,  258—260;  cf.  this  vol.,  594).— The  reactions 
3Mg + 2K3  A1C1 6 = 2  A1+ 3  (MgCl2>KCl) + 3KC1,  3Ca+ 
2  ( A1C13 , 3N&C1 ) = 2  A1 + 3  (CaCl2  }2NaCl ) ,  and  4A1+ 
3Na2SiF6+6NaF= 4Na3AlFe+3Si  in  the  molten  state 
seem  to  occur  entirely  from  left  to  right. 

R.  Go  THILL. 

Equilibria  between  metals  and  salts  in  the 
molten  state,  XI,  Tin,  cadmium ,  stannous 
chloride,  cadmium  chloride.  R.  Lorenz,  W. 
Fraenkel,  and  P.  Wolff  (Z.  anorg.  Chem.,  1928, 
171,  355—363;  cf.  preceding  abstract). — The 
equilibrium 'Sn+CdCl2-*— Cd-ffSnCl2  at  600°  (A.,  1327, 
518)  is  displaced  slightly  towards  the  right  by  the 
addition  of  bismuth,  which  is  miscible  with  both 
metals  and  indifferent  towards  the  salts ;  dilution  of 
the  salt  phase  with  lithium  chloride  or  an  equimole- 
cular  mixture  of  sodium  and  potassium  chlorides  has 
the  reverse  effect.  In  respect  of  the  applicability  of 
the  mass  law,  the  systems  containing  bismuth  are 
intermediate  between  condensed  systems  and  dilute 
solutions.  R*  Cttthill* 

Thermodynamics  of  iron  oxides.  M.  Tiger- 
schiold  (Jernkont.  Annaler,  1923,  107,  67—105; 
Chem.  Zentr.,  1928,  i,  886).— Equilibria  in  the  systems 
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iron-oxygen-carbon  and  iron-oxygen-hydrogen  are 
determined.  Ferrous  oxide  decomposes  below  534° 
into  iron  and  ferrosoferric  oxide ;  ferrous  and  ferroso- 
ferrie  oxides  are  more  readily  reduced  by  carbon 
monoxide  below  800°  and  by  hydrogen  above  800°. 
The  dissociation  pressures  of  ferrous,  ferric.,  and 
ferrosoferric  oxides  are  computed.  The  reactions 
3Fe203+CG==2Fe304+CG2;  and  3Fe203+H2= 
2Fe304+H20  are  practically  irreversible.  Heats  of 
formation  are  calculated  to  be  (kg.-cah)  :  ferrous 
oxide  66*3,  ferrosoferric  oxide  217*0,  ferric  oxide 
197*1.  A.  A.  Eldridge, 

Equilibria  in  the  reduction,  oxidation,  and 
carhuration  of  iron.  VI.  R.  Schenck  and  T. 
Dxngmann  (Z.  anorg.  Chem,,  1928, 171,  239—257).— 
Experiments  in  which  iron  was  caused  to  take  up 
oxygen  by  being  heated  in  carbon  dioxide,  under 
conditions  admitting  no  possibility  of  contamination 
of  the  reacting  system  with  substances  derived  from 
the  containing  vessel,  have  given  values  for  the 
solubility  of  oxygen  in  iron  which  approximate  to 
that  previously  obtained  by  the  reduction  method 
(A.,  1927,  1030).  Benedicks  and  Ldfquist’s  explan¬ 
ation  of  the  discrepancy  between  this  value  and  values 
to  be  found  in  the  literature  (Z,  anorg,  Ohem.,  1928, 
171,  231)  is  therefore  to  be  regarded  as  untenable; 
it  is  probably  the  latter  values  which  are  affected  by 
the  material  of  the  containing  vessel.  Further,  a 
comparison  of  the  diagram  for  the  cementation  of 
iron  with  carbon  monoxide  calculated  from  the 
data  for  cementation  with  methane  and  the  diagram 
obtained  directly  by  experiment  shows  that  in  the 
latter  the  austenite  area  is  depressed  by  about  130°, 
and  is  different  in  form,  which  can  be  explained  only 
by  postulating  a  considerable  solubility  of  oxygen  in 
iron.  R .  Cuthill. 

Heterogeneous  equilibrium  CdBr2-fH2S  — 
CdS+2KBr  at  higher  temperatures.  K.  Jel~ 
liner  and  L.  Zxjcker  (Z.  anorg.  Client.,  1928,  171, 
271— 274),— The  above  equilibrium  has  been  studied 
at  300-500°  by  the  method  applied  to  other  sulphides 
(cf.  following  abstract).  Except  at  the  highest 
temperature,  the  values  of  the  equilibrium  constant 
are  in  fairly  good  agreement  with  Nernst’s  approxi¬ 
mate  formula,  Ra  Cuthill. 

Heterogeneous  equiHbriuni  between  metallic 
chlorides  and  hydrogen  sulphide,  and  between 
metallic  sulphides  and  hydrogen  chloride  at 
higher  temperatures.  K.  Jellinek  and  G.  von 
Pobjasxi  (Z.  anorg,  Chem.,  1928,  171,  261 — 270).— 
The  following  equilibria  have  been  measured  over 
the  temperature  ranges  indicated  in  parentheses  : 
OdCl2 + HJS— CdS + 2HC1  (232— 352°),  MnCU+H2S— 
MnS+2HCl  (407 — 583°),  and  2AgCl+H2S=Ag2S+ 
2HC1  (230 — 419°),  by  passing  hydrogen  sulphide  over 
the  chloride  or  hydrogen  chloride  over  the  sulphide 
at  various  rates,  and  extrapolating  the  composition 
of  the  emergent  mixture  of  gases  to  zero  rate  of  flow. 
The  values  of  the  equilibrium  constants  are  not  in 
agreement  with  Nernst’s  approximate  formula,  the 
reason  being  that  it  is  not  permissible  to  neglect  the 
molecular  heats,  Vologdin  and  PenMevitsclTs  value 
of  62,900  g,-eal»  for  the  heat  of  formation  of  mangan¬ 


ous  sulphide  (A.,  1914,  ii,  247)  is  irreconcilable  with 
the  present  results.  R.  Cuthill. 

Reduction  of  silver  sulphide  by  means  of 
carbon.  N.  Parravano  and  G,  Malquori  (Atti 
R.  Accad.  Lincei,  1928,  [vi],  7,  367— 369).— The 
tension  of  carbon  disulphide  in  the  reaction  2Ag2S+ 
C=4Ag+CS2  at  1015°  and  1050°  has  been  calculated 
(a.)  from  determinations  of  the  sulphur  tension  and 
of  the  ratio  (cf.  this  voL,  480,  594),  and  (6) 

from  the  equilibrium  data  obtained  from  the  reduction 
of  silver  sulphide  by  hydrogen  and  the  dissociation 
constant  of  carbon  disulphide.  The  agreement 
between  the  two  methods  is  satisfactory. 

O.  J.  Walker. 

Chemical  equilibrium  and  space  [geometry], 
N,  S.  Kurnakov  (Ann.  Inst.  Anal.  Phys.  Chem.,  1927, 
3,  525  — 552 ) . — The  application  of  three-dimensional 
geometry  to  chemical  problems  is  discussed  and 
illustrated.  R.  Truszkowski. 

[Equilibrium  models.]  V.  I.  Nikolaev  (Ann. 
Inst.  Anal.  Phys.  Chem.,  1927,  3,  553 — 561). — The 
space- model  for  the  four-component  system  H20- 
N205-Na20-Et0H  in  the  form  of  a  triangular 
prism  is  described ;  solutions  saturated  with  sodium 
nitrate  are  represented  by  two  curved  surfaces  which 
intersect  at  the  median  line  of  the  triangle  and  run 
parallel  to  the  axis  of  the  prism. 

R.  Truszkowski. 

Generalisation  of  the  method  of  residues ; 
determination  of  hydration  of  solid  phases  in 
the  equilibrium  of  systems.  V.  P.  Shis  ho  kin 
(Ann.  Inst.  Anal.  Phys.  Chem.,  1927,  3,  746—749).— 
Schreinemakers ’  residue  method  (A.,  1893,  ii,  260) 
for  the  determination  of  the  composition  of  solid 
phases  in  heterogeneous  systems  may  be  extended  to 
any  number  of  solid  phases.  This  is  illustrated  by 
reference  to  the  system  magnesium  chloride,  sodium 
sulphate,  water,  R.  Truszkowski. 

Method  of  radiation  calorimetry  ?  and  the  heat 
of  fusion  or  of  transition  of  certain  substances, 
L.  E,  Steiner  and  J8  Johnston  (J.  Physical  Chem,, 
1928,  32,  912 — 939). — A  method  is  described  for 
determining  the  heats  of  fusion  or  transition  of 
substances,  or  the  heat  of  reaction  of  certain  irre¬ 
versible  processes.  The  new,  electrically-heated, 
radiation  calorimeter  permits  the  time-temperature 
curves  for  small  amounts  of  poorly- conducting 
materials  to  be  rapidly  obtained,  and  the  heat  of 
reaction  can  then  be  found  by  graphical  methods 
preferably  from  the  heating  curve  with  an  error  not 
greater  than  5%  from  the  mean  of  a  series.  The 
heats  of  fusion  of  phenol  and  benzophenone  found  are 
2690  and  4600  g.-cal.,  respectively,  and  those  of  the 
polymorphous  forms  of  monoehloroacefcic  acid  are 
a  4630,  p  4450,  and  y  3790  g.-cal.  The  heat  of 
transition  of  red-yellow  mercuric  iodide  is  640 
g.-cal.  and  of  ammonium  nitrate  III— II  310,  and  II— 
I  980  g.-cal.,  respectively.  The  interpretation  of 
time-temperature  curves  and  the  theoretical  basis 
of  the  method  are  fully  discussed  and  details  of  the 
apparatus  are  given.  L.  S.  Theobald. 

Heat  of  formation  of  partly  miscible  water- 
alcohol  mixtures.  P.  Brun  (Compt.  rend.,  1928, 
186,  1729 — 1731). — Mixtures  of  ethyl  and  isoamyl 
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alcohols  and  water  intended  to  simulate  fusel  oils 
have  been  studied  ealorimetrieally  by  Berthelot’s 
method,  exothermic  and  endothermic  mixtures  being 
associated  with  a  decrease  and  an  increase  in  volume, 
respectively  (cf.  A,,  1926,  895).  Biron’s  law  is  found 
to  apply  except  for  mixtures  near  the  miscibility 
limit.  The  thermal  diagrams  show  breaks  charac¬ 
teristic  of  the  critical  miscibility  and  an  attempt  is 
made  to  explain  the  contradictory  results  of  Mondain- 
Monval  (Bull.  Soc.  chirm,  1928,  [iv],  43,  145)  on  the 
assumption  of  molecular  association  which  modifies  the 
thermal  properties  of  certain  mixtures.  J.  Grant. 

Ratio  of  the  heats  of  combustion  of  benzoic 
acid  and  salicylic  acid.  P.  E.  Verkade  and  J. 
Coops,  jun.  (Rec.  tray,  chim.,  1928,  47,  709 — 714). — 
By  means  of  combustions  of  naphthalene,  methyl 
racemate,  and  hydrobenzoin  it  has  been  confirmed  that 
the  heats  of  combustion  determined  by  Berner  (A., 
1926, 116)  contain  a  small  systematic  error.  The  heat 
of  combustion  of  salicylic  acid  found  by  him  is  too 
low.  A  re  determination  of  this  quantity  gave  the 
value  5241-3  g.-cal.  (15°)  per  g.  (air)  at  constant 
volume,  in  agreement  with  the  authors5  previous 
determination  (A.,  1925,  ii,  39).  0.  J.  Walker. 

Effect  of  certain  corrections  on  the  results 
obtained  for  the  heat  of  combustion  of  organic 
compounds.  W.  Swientoslawski  and  H.  Starczew- 
ska  (Rocz.  Ohem.,  1928,  8,  195 — 209). — Corrections 
for  the  isothermal  heat  of  combustion  of  a  number  of 
organic  substances  are  given,  as  well  as  for  the 
temperature  coefficient.  These  corrections  are  so 
small  as  to  be  negligible  except  in  those  cases  where 
the  heat  of  combustion  of  the  given  compound  is 
small ;  in  the  latter  case  the  correction  is  negligible 
where  the  temperature  variation  is  of  the  order  of  1°. 
If  the  combustions  take  place  within  the  temperature 
limits  15—21°,  the  correction  for  the  temperature 
coefficient  may  also  be  neglected.  When  an  ice- 
calorimeter  is  used,  or  when  the  deviations  from  the 
usual  calorimetric  temperature  of  15—21°  are  con¬ 
siderable,  the  application  of  the  correction  for  the 
temperature  coefficient  dujdt  is  necessary, 

R.  Truszkowski. 

Swientoslawski  ?g  method  for  the  correction  of 
the  older  thermochemical  data.  P.  E.  Verkade 
and  J,  Coops,  jun.  (Rec.  tray,  chim.,  1928,  47,  701— 
708 ;  cf.  this  vol.,  712),— A  further  criticism  of  Swien¬ 
toslawski  5s  method  for  correcting  the  thermochemical 
data  of  Zubow,  Swarts,  Richards,  and  others.  It  is 
considered  that  the  only  result  of  these  corrections  is 
to  replace  incorrect  data  by  data  the  trustworthiness 
of  which  is  doubtful.  O.  J.  Walker. 

Characteristics  of  homogeneous,  exothermic 
gas  reactions.  R.  N.  Pease  and  P.  R.  Chesebro 
(Proc.  Nat.  Acad.  ScL,  1928,  14,  472—475).— Al¬ 
though  it  is  usually  found  that  a  glass  surface  acts  as 
a  catalyst,  experiments  are  described  which  point  to 
inhibition  by  glass  surfaces.  A  1:1  methane- 
oxygen  mixture  was  passed  through  a  pyrex  tube 
poisoned  with  potassium  chloride,  heated  at  650°. 
It  was  found  that  5%  of  the  mixture  was  oxidised  in 
a  contact  time  of  3  sees.  When,  however,  the  tube 
was  packed  with  broken  pyrex  glass,  poisoned  as 
before  with  potassium  chloride,  only  10%  oxidation 


occurred  in  a  contact  tune  of  20  see.  It  thus  appears 
that  the  glass  packing  inhibited  the  reaction.  It  is 
inferred  that  the  reaction  is  homogeneous.  The 
potassium  chloride  is  not  essential  for  this  inhibiting 
effect.  Clean  glass  fragments  have  a  similar,  but 
smaller,  effect.  Other  reactions,  such  as  the  oxid¬ 
ation  of  hydrogen  and  of  wobutane,  have  been  shown 
to  be  inhibited  in  similar  circumstances.  It  is  sug¬ 
gested  that  reaction  centres  are  developed  in  the  body 
of  the  gas,  these  centres  being  associated  with  ex¬ 
tremely  large  amounts  of  energy.  Some  of  the  energy 
of  the  reaction  centres  will  be  absorbed  by  the  glass 
walls,  and  hence  a  tube  packed  with  broken  glass  limits 
the  development  of  the  reaction  centres  by  decreasing 
the  volume  available  for  their  formation,  and  the 
glass  acts  as  a  temporary  reservoir  for  their  excessive 
energy.  This  accounts  for  the  inhibition  of  the 
reaction.  A.  J.  Mee. 

Conductivities  of  sodium  and  potassium  deriv¬ 
atives  of  p-ketonic  compounds  in  alcoholic  solu¬ 
tion,  (Miss)  E.  White  (J.C.S.,  1928,  1413—1415).— 
The  molecular  conductivities  of  sodium  and  potassium 
derivatives  of  ethyl  ace  to  acetate,  acetyl  acetone, 
benzoylacetone,  ethyl  fisobutyh  and  nsoamyl-aceto- 
acetate,  and  also  of  sodium  and  potassium  ethoxides 
and  potassium  iodide  have  been  determined  in 
alcoholic  solution  at  25°  at  dilutions  of  4—1024  litres. 
The  conductivities  of  the  fi-ketonic  derivatives  are 
only  slightly  less  than  that  of  potassium  iodide. 

F.  J,  Wilkins. 

Liquid  hydrogen  sulphide  as  an  ionising 
medium.  H.  R.  Chipman  and  D.  McIntosh  (Proc. 
Nova  Scotian  Inst,  ScL,  1927,  16,  189 — 195). — Of  the 
fifteen  substances  examined,  iodine,  tri x so b u ty  1  ami ne, 
tripropylamine,  and  antimony  trichloride  were  found 
to  give  solutions  in  liquid  hydrogen  sulphide  which 
possessed  appreciable  conductivity  over  a  considerable 
concentration  range.  The  conductivity  of  iodine 
increased  on  dilution,  indicating  that  it  ionises  into 
positive  and  negative  ions,  whilst  that  of  the  other 
three  increased  on  concentration,  indicating  the  form¬ 
ation  of  compounds  with  the  solvent  which  then 
dissociate.  In  the  case  of  antimony  trichloride  the 
compound  SbSCl3  is  probably  formed. 

S.  J.  Gregg. 

Electrical  conductivity  of  calcite.  W.  J.  Jack- 
son  (Proc.  Nova  Scotian  Inst.  Sen,  1927, 16, 46 — 53). — 
A  constant  E.M.F.  of  the  order  of  300  volts  was 
applied  to  a  crystal  of  calc  it  e  and  the  current  was 
found  to  vary  approximately  exponentially  with 
temperature ;  a  displacement  current  and  a  conduc¬ 
tion  current  were  both  indicated  and  there  was  a 
polarisation  effect  due  possibly  to  a  space  change 
near  the  electrodes  or  throughout  the  crystal.  I  lie 
conductivity  is  directional.  Exposure  of  the  crystal 
to  X-rays  increases  the  conductivity,  but  it  returns  to  a 
normal  value  in  1—2  hrs.  S.  J,  Gregg. 

Electrical  conductivity  of  solids.  G.  Mayr 
(Nuovo  Cim.,  1927,  4,  exxv — clvi ;  Chem.  Zentr., 
i928,  i,  885). — A  review.  A.  A.  Eldrldge. 

Electrical  conductance  of  nickel  sulphate  solu¬ 
tion.  Ionic  conductance  of  nickel.  K.  Murat  a 
(Tech.  Rep.  Tohoku,  1928,  7,  1—7).— Sec  this  vol., 
595. 
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Electrode  potential  of  nickel.  L  Measure¬ 
ments  in  an  atmosphere  of  hydrogen  and  reduced 
nickel  powder.  K.  Mtjrata  (Tech.  Rep.  Tohoku,- 
1928,  7,  9 — -25) —See  this  voL,  596. 

Electrometric  titration  curves  of  dibasic  acids. 
I.  Normal  acids.  R.  Gane  and  C.  K.  Ingold 
(J.C.S.,  1928,  1594 — 1600). — The  chemical  evidence 
supporting  the  theory  that  the  angles  between  the 
valencies  of  a  carbon  atom  are  modified  by  the  space- 
requirements  of  the  attached  groups  may  be  con* 
firmed  by  the  measurement  of  the  second  dissociation 
constant  of  normal  dibasic  acids.  Bjerrum’s  relation 
(cf.  A.,  1923,  i,  1059)  connecting  the  first  and  second 
dissociation  constants  of  symmetrical  dibasic  acids 
with  the  distance  between  the  ionising  groups  is  not 
adequate  for  all  purposes.  It  is  important  to  measure 
both  dissociation  constants  by  the  same  method  and 
in  the  same  experiment.  The  first  and  second  dis¬ 
sociation  constants  and  the  apparent  distance  between 
the  ionising  centres  are  calculated  for  homologous 
normal  dibasic  acids  from  oxalic  acid  to  azelaic  acid. 
The  causes  of  the  systematic  deviations  of  the 
apparent  from  the  real  distances  are  discussed,  and 
it  is  shown  that  in  glutarie  acid  and  in  the  higher 
acids,  but  not  in  malonic  acid  or  succinic  acid, 
deviations  due  to  internally  propagated  polar  effects 
are  negligible.  R,  A.  Pratt. 

Limiting  potential  of  sugar  solutions.  R. 
Wurmser  and  J.  Geloso  (Conipt,  rend.,  1928,  186, 
1.842—1844;  cf.  A.,  1927,  316).— At  7  the  limiting 
potential  (E)  of  a  gold  or  platinum  electrode  in  a 
solution  of  pure  dextrose  is  attained  after  30  days  at 
40°,  9  hrs,  at  75°,  and  2  hrs.  at  90°,  and  corresponds 
with  the  expression  E  —  —0*0002 TpK.  The  con¬ 
stant  K  includes  the  term  rH?  which  has  a  temperature 
coefficient  of  ±0-5  in  a  phosphate  buffer.  In  the 
absence  of  buffers  the  potential  first  passes  through 
a  minimum.  Dyes  (up  to  a  maximum  concentration 
of  (>x  10”*  g./lOO  c.c.)  do  not  affect  the  final  potential 
but  influence  the  rate  at  which  it  is  attained,  the 
leuco-compounds  of  janus-green  and  phenosaf ranine, 
which  are  more  electronegative  than  dextrose,  being 
oxidised  by  the  latter.  J.  Grant. 

Volta  effect.  E,  Dubois  (Compt.  rend.,  1928, 
186,  1832 — 1833). — The  Volta  effect,  measured  in 
water  vapour,  between  a  fixed,  electrically  heated, 
cylindrical  spiral  electrode  of  the  metal  studied,  and 
a  cool  mobile  cylindrical  electrode,  shows  differences 
of  about  GT  volt  for  iron,  nickel,  molybdenum, 
aluminium,  or  copper,  but  none  for  gold,  silver,  or 
platinum  (cf.  A.,  1927,  832).  The  metal  becomes  more 
electropositive,  and  the  change  is  a  qualitative 
indication  of  the  action  of  water  vapour  on  the  metal. 

J.  Grant. 

Solid  cells,  particularly  thermoelectric  cells 
with  solid  electrolytes.  H.  Reinhold  (Z.  anorg. 
Chem.,  1928,  471,  181— 230).— Measurements  with 
the  cells  Ag)AgCl|Cl2,  Ag[AgRr|Rr2,  Pb]PbCl2|Cl2, 
and  PbjPbCl2|AgCl|Ag  with  solid  electrolytes  at 
temperatures  up  to  about  500°  show  that  the  E.M.F. 
may  be  calculated  from  the  thermal  data  for  the 
processes  occurring  at  the  electrodes  with  the  aid  of 
the  Gibbs-Helmholtz  equation  and  Nernst’s  heat 
theorem.  It  thus*  follows  that  the  beat  theorem  is 


valid  over  the  whole  range  of  temperature  investigated, 
and  it  becomes  possible  to  represent  as  a  function  of 
the  temperature  the  heat  effects  and  affinities  of  the 
reactions  Ag+iCl2— AgCl,  and  JPb  4-4Cl2™£PbCl2 
up  to  the  m.  p.  of  the  chlorides,  and  of  the  reaction 
IPb  AgCI=4PbCl2+Ag  up  to  the  eutectic  temper¬ 
ature  of  the  mixture,  of  chlorides.  In  the  thermo¬ 
electric  cells  AglAgljAg,  AgjAgCljAg,  AglAgBrSAg, 
Pb  PbCl2  Pb,  012jAgCi(Cl2,  Br2|AgBr|Br2,  and 
Cl2  PbCl2  Cl2,  in  which  a  difference  of  temperature 
is  maintained  between  the  electrodes,  it  appears  that 
the  changes  which  occur  are  of  exactly  the  same  nature 
as  in  the  above  isothermal  cells,  so  that  here  also  the 
heat  theorem  is  true,  and  may  be  used  to  calculate 
the  E.M.F.  resulting  from  the  chemical  changes 
which  take  place  in  the  cells.  The  values  calculated 
in  this  way,  however,  prove,  in  general,  to  be  different 
from  the  actually  observed  values,  except  in  cases  in 
which  the  electrolyte  is  a  purely  anionic  conductor, 
as  with  lead  chloride,  where  there  is  fairly  satisfactory 
agreement.  With  the  cells  containing  silver  halides, 
indeed,  the  direction  of  the  current  is  the  reverse  of 
what  would  be  expected.  It  seems  therefore  that 
there  is  a  component  of  the  E.M.F.  of  the  thermo¬ 
electric  cells  with  cationically  conducting  electrolytes 
which  is  opposite  in  sign  to  the  E.M.F.  calculated 
from  the  electrode  processes  and  exceeds  this  in 
magnitude ;  for  cells  with  anionic  conductors  any 
siifeh  E.M.F.  is  negligible.  This  residual  E. ME. 
may  be  considered  as  arising  from  a  Benedicks  effect, 
i.e.9  an  E.M.F.  produced  in  a  homogeneous  con¬ 
ductor  by  a  temperature  gradient,  these  effects  for 
the  metal  and  electrolyte  respectively  being  of  the 
same  order  of  magnitude,  and  in  opposite  directions 
for  cells  containing  anionic  conductors  and  in  the  same 
direction  for  cells  containing  cationic  conductors. 
The  Benedicks  effect  in  metals  is  calculated  to  be  equal 
to  about  half  the  residual  E.M.F.  in  the  latter  type 
of  cell.  It  seems  that  the  methods  used  in  calculating 
the  E.M.F.  of  the  above  thermoelectric  cells  may  also 
be  applied  to  cells  in  which  both  anions  and  cations 
conduct  the  current,  provided  that  the  transport 
numbers  are  known.  R«  Cuthtll. 

Magneto-electrolytic  potentials.  E.  0.  Holmes, 
jim.  and  A.  Handy  (J.  Amer.  Chem.  Soc.,  1928,  50, 

.  1303— 1314).— When  a  salt  solution  is  allowed  to 
.  flow  through  a  constant  magnetic  field,  a  P.D.  is 
set  up  at  right  angles  both  to  the  direction  of  flow  and 
to  the  field*  These  magneto-electrolytic  potentials 
are  investigated  for  copper  and  zinc  sulphate  solutions 
(Scarpa,  A'.,  1925,  ii,  128).  The  PM.  is  independent 
of  the  nature  and  concentration  of  the  electrolyte,  but; 
is  proportional  to  the  velocity  of  flow  and  the  field 
strength.  Experiment  shows  that  the  magnetic  field 
produces  neither  dissociation  nor  ionic  displacement. 
An  equation  for  the  P.D.  is  derived,  which  is  shown 
to  correspond  with  the  equation  representing  the 
electro-magnetic  effects  which  are  involved  m  the 
operation  of  the  dynamo,  with  the  addition  of  a  very 
small  osmotic  term.  S.  K.  Tweedy. 

Reduction  of  niobic  acid.  I.  S.  J .  Kiehl  and 
D.  Hart  (J.  Amer.  Chem.  Soc.,  1928,  50,  1608—1620). 
—The  solubility  at  25°  of  niobic  acid  is  8*34  g*  of 
niobium  pentoxide  per  100  g.  of  solution  containing 
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88*11%  of  sulphuric  acid,  or  15*43  g.  in  100  c.c.  of 
solution.  The  solution  must  contain  at  least  3 M- 
sulphurie  acid  and  not  more  than  0*038ikf -niobium 
pentoxide  to  remain  stable  for  3  days ;  higher  oxide 
concentrations  require  greater  acid  concentrations. 
Niobium,  in  0*00032Af -solution,  may  be  detected  in 
presence  of  tantalum  by  the  blue  or  pale  green  colour 
obtained  on  reducing  a  dilute  solution  of  “  niobic 
acid  JS  with  zinc.  At  a  mercury  cathode  niobic  acid 
in  sulphuric  acid  solution  is  almost  completely  reduced 
to  the  tervalent  state.  In  3M -sulphuric  acid  the 
reduced  solution  is  blue;  in  6J£-  and  10i¥- sulphuric- 
acid  it  is  reddish-brown,  but  turns  blue  on  dilution 
with  water,  indicating  complex  formation  rather  than 
valency  change.  '  S.  K.  Tweedy, 

Theory  of  combustion.  N.  Semenov  (Z.  Physik, 
1928,  48,  571— 582).— From  a  higher  development  of 
the  Arrhenius  theory  expressions  are  deduced  for  the 
velocity  of  chemical  reactions  and  for  the  conditions 
of  explosion.  These  are  found  to  be  in  agreement 
with  experimental  observation  (A.,  1927,  122;  this 
vol.,  483).  J,  W.  Smith. 

Gaseous  combustion  at  high  pressures,  X, 
The  co-volume  corrections,  maximum  temper¬ 
atures,  and  dissociation  of  steam  and  carbon 
dioxide  in  explosions,  D.  M.  Newitt  (Proc.  Roy. 
Soc.,  1928,  A,  119,  464 — 480).— A  review  of  data 
accumulated  in  researches  on  high-pressure  explosions 
of  hydrogen-air,  carbon  monoxide-air,  etc.  mixtures, 
relating  to  the  effects  of  density  and  temperature  on 
the  internal  energies  of  gaseous  media  and  the  dis¬ 
sociation  of  steam  and  carbon  dioxide  (cf.  Rone, 
Newitt,  and  Townend,  A.,  1924,  ii,  398 ;  1925,  ii, 
800).  A  revision  of  the  previous  estimates  of  maximum 
temperatures  and  dissociation  has  been  carried  out. 
The  revised  figures  for  the  maximum  temperatures 
reached  in  theoretical  hydrogen-  and  carbon  mon¬ 
oxide-air  explosions  are  almost  identical  with  those 
estimated  previously  in  cases  where  the  initial  pressure 
(Pi)  did  not  exceed  25  atm.,  but  for  all  higher  pressures 
the  revised  figures  are  lower  than  the  old,  the  diverg¬ 
ence  increasing  with  increase  of  P»*.  This  is  due  to  the 
fact  that  a  co- volume  correction  is  now  applied  to  the 
maximum  pressure  { Pm )  attained  during  explosion. 
The  revised  figures  in  general  confirm  the  original 
estimates  for  the  dissociation  of  steam  and  carbon 
dioxide.  The  fact  that  the  “  corrected  ??  Pm{Pt  ratios 
were  found  to  show  an  unexpectedly  large  increase 
with  the  initial  pressure  was  previously  ascribed  to  the 
increasing  opacity  of  the  gaseous  medium  to  the 
radiation  emitted  during  the  explosion.  It  is  now 
found  that  about  50%  of  the  effect  in  the  case  of  the 
carbon  monoxide  explosions,  and  about  75%  in  the 
hydrogen  explosions,  may  be  accounted  for  by  the 
probable  increase  in  the  co -volume  factor  with 
temperature  and  pressure.  L.  L.  Bircixmshaw. 

Inflammability  of  hydrogen,  VI.  Influence  of 
tin  tetramethyl  and  lead  tetramethyl  on  the  limits 
of  inflammability  of  hydrogen,  Y.  Tanaka  and 
Y.  Nagai  (J.  Soc.  Chem.  Ind.  Japan,  1928,  31,  20—23 ; 
cf.  A.,  1927,  1145). — Tin  tetramethyl  and  lead  tetra¬ 
methyl  have  mol.  refraction  for  the  D  line  36*40  and 
40*13,  respectively ;  the  atomic  refractions  of  tin  and 
lead  are  13*53  and  17*26,  respectively.  S.  Oka. 
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Least  energy  required  to  ignite  mixtures  of 
air  and  ethyl  ether  vapour.  Y.  Nagai  and  M. 
Furihata  (J.  Soc.  Chem.  Ind.  Japan,  1927,  30,  781— 
786).— See  A.,  1927,  943. 

Effect  of  ethyl  bromide  on  the  least  energy 
required  to  ignite  mixtures  of  air  and  ethyl 
ether  vapour.  Y.  Nagai  and  M.  Furihata  (J.  Soc. 
Chem .  Ind.  Japan,  1927,  30,  786 — 791). — Sec  A., 
1927,  943. 

Carbonyl  bromide.  I.  Thermal  decom¬ 
position.  S.  Lenher  and  H.  J.  Schumacher  (Z. 
physikal.  Chem.,  1928,  135,  85—101). — At  the 
ordinary  temperature  the  equilibrium  CO+Rr2- — 
COBr2  is  established  in  the  dark  very  slowly,  and  only 
about  10%  of  carbonyl  bromide  is  formed.  In  the 
light  equilibrium  is  established  in  a  few  hours,  at  a 
bromine  concentration  of  about  200  mm.  and  a  carbon 
monoxide-  concentration  of  about  560  mm.  The 
thermal  decomposition  is  a  surface  reaction  of  the 
first  order,  and  is  independent  of  added  gases.  The 
decomposition  velocity  is  greater  in  borosilicate  glass 
than  in  soda  glass,  and  greater  still  in  quartz  vessels. 
Carbonyl  bromide  is  stable  at  temperatures  up  to 
150°.  Between  210°  and  230°  the  temperature 
coefficient  of  the  reaction  velocity  in  borosilicate 
vessels  is  T8  for  10°  rise  of  temperature. 

H.  F.  Gillbe. 

Kinetics  of  nitrous  acid.  III.  Kinetics  of  the 
decomposition  of  nitrous  acid.  E.  Abel  and  H. 
Schmid  (Z.  physikal.  Chem.,  1928,  134,  279— 
300). — A  method  and  an  apparatus  are  described  for 
the  investigation  of  the  decomposition  of  nitrous  acid 
according  to  the  equation  3HN02=IT+NG3/~F2NG+ 
H20.  The  reverse  reaction  is  neglected.  The 
velocity  is  proportional  to  the  fourth  power  of  the 
concentration  of  undisso dated  acid,  and  inversely 
proportional  to  the  square  of  the  concentration  of 
nitric  oxide.  Considering  the  distribution  equilibrium 
between  gas  and  liquid  phases,  the  velocity  of  decom¬ 
position  was  inversely  proportional  to  the  square  of 
the  partial  pressure  of  nitric  oxide.  The  velocity 
coefficient  rises  with  increasing  ionic  concentration, 
the  relationship  between  the  tw'O  being  almost  linear. 
Mathematical  expressions  are  given  for  the  velocity 
coefficient.  Since  the  concentration  of  nitrous  acid 
appears  in  the  velocity  expression  to  the  fourth  power 
the  degree  of  dissociation  of  the  acid  appears  particu¬ 
larly  great  if  there  is  no  excess  of  hydrogen  and 
nitrite  ions  present  which  depress  the  dissociation. 
If  sulphate  ions  are  also  present  the  reaction  is  still 
further  complicated.  An  expression  is  deduced  for 
the  case  where  the  nitrous  acid  is  practically  un dis¬ 
sociated.  The  mechanism  of  the  decomposition  is 
discussed.  The  reaction  involves  the  hydrolysis  of 
nitrogen  tetroxide  as  a  part- reaction.  The  velocity 
of  this  reaction  can  be  expressed  by  the  equation 
— d[N204]/<ft=2  x  10 where  represents  the 
partial  pressure  of  the  gas.  A.  J.  Mee. 

Absorption  kinetics  for  molecules  attached  at 
more  than  one  point.  R.  E.  Burk  and  D.  0. 
Gillespie  (Proc.  Nat.  Acad.  Sei.,  1928,  14,  470 — 
472).— A  theoretical  paper  in  which  the  kinetics  of 
desorption  of  molecules  attached  to  the  surface  by 
two  linkings  are  considered  and  compared  with  the 
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kinetics  of  desorption  of  molecules  attached  by  only 
one  linking.  By  considering  the  probability  that  a 
molecular  vibration  would  break  one  or  both  linkings, 
the  rate  of  desorption  is  calculated.  It  is  shown  that 
singly  and  doubly  attached  molecules  would  come  off 
at  the  same  rate  if  M (a+  P) =2,  where  M  is  the  number 
of  vibrations  of  the  underlying  surface  atoms  (assumed 
all  alike)  per  second,  cc  is  the  average  time  after 
breaking  one  linking  that  the  end  of  the  molecule 
thus  set  free  returns  to  the  surface,  and  p  is  the 
corresponding  time  for  the  other  end  of  the  molecule, 

A.  J,  Meg. 

Reaction  velocity  at  a  liquid-liquid  interface. 
R.  P.  Bell  (J.  Physical  Chem.,  1928,  32,  882—893).— 
The  velocity  of  reaction  at  the  liquid-liquid  interface 
between  a  solution  of  henz-o-toluidide  in  benzene  and 
of  potassium  permanganate  in  water  has  been 
measured  at  14-90°  and  25°  (approx.)  for  varying 
concentrations  of  the  reactants,  and  the  interfacial 
tension  between  water  and  benzene  solutions  of 
benz-o-toluidide  has  been  measured  by  the  drop- 
weight  method.  The  reaction  results  from  collisions 
between  the  permanganate  ions  and  an  adsorbed 
layer  of  benz-o-toluidide,  and  the  velocity  is  inde¬ 
pendent  of  diffusion  from  solvent  to  solvent.  Com¬ 
parison  of  surface  tension  with  velocity  confirms  the 
Gibbs-Helmholtz  adsorption  equation. 

L.  S.  Theobald, 

Reaction  regions.  XVIII.  Velocity  of  pro¬ 
pagation  of  the  reaction  in  iron-sulphur  mix¬ 
tures.  W.  P.  Jorissen  and  0.  Groeneveld. 
XEX.  Reaction  regions  in  which  one  of  the  sub¬ 
stances  is  guncotton.  W.  P.  Jorissen  and  H.  A. 
Starink  (Rec.  trav.  chim.,  1928,  47,  737—742, 
743- — 751).— XVIII.  The  velocity  of  propagation  of 
the  reaction  between  iron  and  sulphur  induced  by  a 
piece  of  burning  magnesium  ribbon  in  a  finely- 
divided  mixture  of  these  two  elements  shows  a 
maximum  when  plotted  against  the  composition  of 
the  mixture.  The  top  of  the  curve,  which  is  some¬ 
what  uncertain,  appears  to  lie  to  the  right  of  the  ratio 
for  complete  transformation,  i.e,,  IS ;  IFe  (100% 
sulphur  being  on  the  left). 

XIX.  The  reaction  regions  of  mixtures  of  gun¬ 
cotton  (12*12%  X)  with  salts  and  with  organic  sub¬ 
stances  have  been  investigated.  It  is  shown  that 
mixtures  -with  definite  times  of  reaction  can  be 
prepared.  0,  J.  Walker. 

Mechanism  of  hydrogen-ion  catalysis.  E. 
Muller  (Z.  physikal.  Chem.,  1928,  134,  190-192).- — 
By  making  use  of  the  electronic  theory  of  the  structure 
of  the  molecule,  the  mechanism  of  hydrogen- ion 
catalysis  of  ester  formation  is  investigated.  Accord¬ 
ing  to  Goldschmidt  the  hydrogen  ion  forms  a  complex 
ion  by  addition  to  a  neutral  molecule.  It  is  shown 
that  in  the  uncatalysed  reaction  it  is  necessary  for 
4  atoms  to  come  into  contact  at  the  same  time, 
whereas  if  the  catalysis  takes  place  according  to  the 
theory  of  Goldschmidt,  it  is  sufficient  if  2  atoms  in  the 
molecules  collide.  The  probability  of  the  second 
reaction  occurring  is  therefore  many  times  greater 
than  that  of  the  first.  A.  J.  Mee. 

Rate  of  oxidation  of  hydrogen  peroxide  by 
bromine  and  its  relation  to  the  catalytic  decom¬ 


position  of  hydrogen  peroxide  in  a  bromine- 
bromide  solution.  W.  C.  Bray  and  R.  S.  Living¬ 
ston  (J.  Amer.  Chem.  Soe.,  1928,  50,  1654 — 1665). — 
Experimental  results  are  recorded  which  prove  that 
the  rate  of  oxidation  follows  the  equation  : 
-d[H202]/^=X[Br2][H202]/[BP][H?].  An  apparatus 
is  described  for  measuring  reaction  rates  having 
half-times  of  0-5— >6  sec, ;  the  solutions  are  mixed  at 
two  jets  and  the  reaction  is  stopped  by  adding  to  the 
mixture  a  third  solution  which  reacts  with,  and  so 
removes,  one  of  the  reacting  components  with  great 
rapidity.  The  hypobromous  acid  mechanism  for  the 
reaction  between  hydrogen  peroxide  and  bromine  and 
for  the  catalytic  decomposition  of  hydrogen  peroxide 
is.  in  agreement  with  experimental  results.  The 
hypobromite-ion  mechanism  suggested  by  Christiansen 
(A.,  1927,  1035)  is  unsatisfactory.  Hydrogen 

peroxide  may  be  determined  by  pipetting  a  quantity 
into  potassium  iodide  solution  containing  0s2 N~ 
sulphuric  acid,  and,  after  keeping  in  the  dark  for 
40  min.,  titrating  with  thiosulphate, 

g.  K.  Tweedy. 

Oxidation  of  some  dicarhoxylic  acids  by 
hydrogen  peroxide  in  the  presence  of  certain 
catalysts.  J.  H.  Walton  and  D.  P.  Graham  (J. 
Amer,  Chem.  Soc.,  1928,  50,  1641- — 1648).— A  con¬ 
tinuation  of  previous  work  (A.,  1926,  918),  Owing 
to  the  large  number  of  uncontrollable  factors  a 
quantitative  relation  between  structure  and  ease  of 
oxidation  could  not  be  deduced.  Experiments  were 
carried  out  with  oxalic,  succinic,  malic,  lactic,  and 
tartaric  acids,  and  also  glycerol,  formic  acid,  and 
ethylene  glycol, .  The  carbon  dioxide  content  of  the 
solution  has  a  large  influence  on  the  nature  of  the 
reaction,  and  increase  in  acidity  tends  to  increase  the 
decomposition  rate  of  the  peroxide  and  the  oxidation 
rate  of  the  acid.  Oxalic  acid  forms  a  stable  complex 
containing  equi molecular  quantities  of  ferric  and 
oxalate  ions.  In  presence  of  the  lactic  acid  structure 
the  concentration  of  the  copper  salt  catalyst  has 
practically  no  influence  on  the  oxidation  or  the  rate 
of  decomposition  of  hydrogen  peroxide.  Introduc¬ 
tion  of  hydroxyl  groups  into  succinic  acid  increases 
the  rate  of  oxidation  of  the  acid  but  decreases  the 
power  to  inhibit  the  decomposition  of  hydrogen 
peroxide.  Primary  alcohol  groups  exert  a  protective 
action  on  formic  acid  and  reduce  the  rate  of  oxidation, 

S.  K.  Tweedy. 

Theory  of  acid  and  basic  catalysis*  Mntarot- 
ation  of  dextrose.  J.  N.  Bronsted  and  E.  A. 
Guggenheim  (J.  Amer.  Chem.  Soe.,  1927,  49,  2554 — - 
2584),— The  conception,  previously  advanced  (A., 
1926,  797),  that  molecules,  independently  of  their 
electric  charge,  should  be  regarded  as  acids  or  bases 
according  as  they  tend  to  lose  or  to  unite  with  a 
hydrogen  nucleus  is  dev  eloped  to  include  acid  and 
basic  catalysis.  The  new  theory  ascribes  the  catalytic 
effect  not  particularly  to  hydrogen  and  hydroxyl  ions, 
but  generally  to  acid  and  basic  molecules  as  defined 
above.  Dilatometric  measurements  at  18°  of  the 
mutarotation  of  dextrose  under  the  influence  of  acids 
and  bases  of  various  electrically- charged  types 
support  the  new  theory.  The  velocity  coefficient  at 
18°  when  water  only  is  present  has  the  value  (5*30  + 
0T0)X  KH/min.  at  pn  4—43,  the  range  of  minimum 
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velocity,  and  the  neutral  salt  effect  is  negligible  for 
salts  up  to  an  ionic  strength  of  0-2.  The  effect  of  the 
oxonium  ion  (OH3f),  determined  in  aqueous  solutions 
of  perchloric  acid,  is  proportional  to  its  concentration 
and  primary  salt  effect  is  again  undetectable.  Data 
for  13  weak,  monobasic,  organic  acids  buffered  to 
pK  4—6  by  their  corresponding  salts  show  the  anions 
of  these  acids  to  be  catalytic  ally  active  in  proportion 
to  their  concentrations.  With  the  strongest  bases, 
the  trimethylacetate,  propionate,  and  acetate  ions, 
the  effect  is  greater  than  one  fifth  that  of  the  oxonium 
ion.  Catalysis  by  the  undissociated  acid  is  established 
in  the  case  of  formic,  gly collie,  and  mandelic  acids ; 
with  weaker  acids,  the  smallness  of  the  catalytic 
effect  makes  its  detection  uncertain.  Catalysis  by 
acid  and  basic  molecules  increases  regularly  with  an 
increase  in  strength  of  the  acid  or  base.  A  mechanism 
for  the  mutarotation  of  dextrose  is  suggested,  and 
previous  work  is  discussed.  Finally,  it  is  pointed  out 
that  the  laws  of  mutarotation  conform  to  those 
previously  discovered  for  the  decomposition  of 
nitroamide  (A.,  1925,  ii,  982).  L.  S.  Theobald. 

Autoxidation  send  antioxygenic  action.  Cata¬ 
lytic  properties  of  phosphorus.  C.  Moureu,  C. 
Dufraisse,  and  M.  Badoche  (Compt.  rend.,  1928, 
186,  1673— 1677).— It  has  been  shown  by  mano- 
metric  determinations  of  the  oxygen  absorbed  that 
about  1  % .  of  white  phosphorus  inhibits  the  autoxid¬ 
ation  of  furfuraldehyde,  but  increases  that  of  benz- 
aldehyde,  styrene,  or  turpentine.  Elaborate  pre¬ 
cautions  were  taken  and  in  the  last  case  it  is  shown 
that  the  oxygen  absorption  obtained  was  not  due  to 
oxidation  of  the  phosphorus,  although  it  may  have 
been  due  partly  or  completely  to  the  catalytic  effect 
of  one  of  its  oxidation  products.  Red  phosphorus 
lias  analogous  but  less  marked  effects,  and  inhibits 
or  accelerates  the  oxidation  of  sodium  sulphite 
solution  according  as  the  latter  is  slightly  alkaline  or 
acid,  respectively.  J.  Grant. 

Heterogeneous  catalysis  and  adsorption.  11 , 
0.  F.  van  -Duin  [in  part  with  H.  G.  Snijder]  (Ree. 
trav.  chim.,  1928,  47,  715—736;  of.  A.,  1921,  ii, 
392).— The  acceleration  of  the  reaction  between 
ajB-dlbroniopropioiiic  acid  and  inorganic  iodides  by 
the  addition  of  carbon,  previously  observed  by 
Kruyt  and  the  author,  has  been  confirmed.  An 
acceleration  was  also  observed  for  the  sodium  salt  of 
the  acid.  The  velocities  of  hydrolysis  of  methyl 
m-  and  o-sulphobenzoate,  methyl  iso' valerate,  mono- 
acetin,  methyl  hydrogen  succinate,  methyl  hydrogen 
d- tartrate,  and  methyl  meso tartrate,  and  of  the 
inversion  of  sucrose  are  all  retarded  by  the  addition 
of  carbon.  The  unimoleeular  reaction  r-dibromo- 
succinic  acid — ybromofumarie  acid + hydrobromic 
acid  is  also  retarded  by  addition  of  carbon,  a  result 
which  supports  the  hypothesis  that  adsorbed  molecules 
are  in  a  less  favourable  condition  to  meet  other  mole¬ 
cules  and  to  take  part  in  a  reaction.  On  the  other  hand, 
the  velocity  of  the  terra olecular  reactions  r«( or  meso-) 
dibromosuccinic  acid + 2KI = maleic  (or  fumaric) 
acid  +  2KBr + 12  is  greatly  increased  by  the  presence  of 
carbon.  This  result  supports  the  hypothesis  that 
adsorption  can  cause  positive  catalysis  only  where  the 
orientation  of  the  adsorbed  molecules  is  such  that  the 


reacting  groups  arc  turned  away  from  the  adsorbent 
and  towards  the  surrounding  liquid.  This  orientation 
must  be  so  favourable  that  the  primary  decrease  of 
the  velocity  of  the  reaction,  caused  by  the  adsorption 
itself,  is  overcome.  Experiments  were  also  carried 
out  using  a  colloidal  suspension  of  tin  oxide  as 
adsorbent.  The  velocity  of  hydrolysis  of  methyl 
hydrogen  d- tartrate  is  decreased  in  presence  of  tin 
oxide,  but  with  methyl  meso  tartrate  the  velocity  is 
unaffected.  In  the  former  case  the  retarding  in¬ 
fluence  due  to  the  adsorption  itself  preponderates, 
whereas  in  the  latter  case  this  retarding  influence  is 
just  compensated  by  the  accelerating  influence  due  to 
the  favourable  orientation  of  the  molecules. 

0.  J.  Walker. 

Catalytic  activity  of  titania  in  the  reduction  of 
nitro-compounds.  G.  Etzel  (J.  Physical  Chem., 
1928,  32,  852— 860),— The  catalytic  activity  of  titania 
obtained  by  reduction  in  hydrogen  of  the  hydroxide, 
prepared  from  the  chloride  by  precipitation  with 
ammonia,  on  the  reduction  of  nitrobenzene  has  been 
studied.  The  yield  of  amines  increases  with  the 
amount  of  catalyst ;  the  optimum  temperature  for 
reduction  to  aniline  is  282°  and  the  best  yield  obtained 
was  94-4%  with  a  catalyst  reduced  at  302°.  A  higher 
temperature  of  reduction  favours  the  formation  of 
azo benzene  and  hydra zo benzene,  whilst  a  lower 
(260°)  increases  the  yield  of  cycfohexylamine  and 
diphenylamine  formed.  The  optimum  rates  of  flow 
of  hydrogen  and  nitrobenzene  for  production  of  aniline 
are  14  litres /hr.  and  4-05  g./hr.,  respectively.  Con¬ 
tinuous  or  intermittent  feeding  of  the  latter  has  little 
effect.  The  activity  of  the  catalyst  is  poor  initially, 
but  soon  increases  to  a  constant  value,  and  the  use  of 
asbestos  as  a  support  had  no  effect.  Small  amounts 
of  manganese  (5%)  in  the  titania  do  not  increase  the 
yield  of  aniline,  but  prevent  the  formation  of  azobenz¬ 
ene  and  give  a  product  of  a  better  colour.  The 
aniline  produced  was  slightly  yellow  with  the  catalyst 
reduced  at  260°  and  cherry -red  with  those  reduced  at 
higher  temperatures.  L.  S.  Theobald. 

Catalytic  oxidation  of  aromatic  hydrocarbons 
and  their  derivatives  by  means  of  air,  E.  B. 
Maxted. — See  B.,  1928,  473. 

Catalytic  oxidation  of  nitro-  and  halogen  deriv« 
atives  of  toluene  by  means  of  air.  E.  B.  Maxted 
and  A.  N.  Dunsby  (J.C.S.,  1928,  1439—1442;  cf. 
A,,  1907,  ii,  273).— The  catalytic  oxidation  of  p -intro ■ - 
toluene,  o-nitrotoluene,  o-bromo toluene,  and  o-chloro- 
toluene,  using  tin  vanadate  as  catalyst,  is  described. 
Air  was  passed  at  a  known  speed  through  a  suitably 
heated  wash-bottle  containing  the  substance  to  be 
oxidised  before  entering  the  catalyst  tube,  and  the 
products  were  collected  in  a  weighed  receiver.  The 
products  from  p-  nitro  toluene  were  |)-nitrobenzoic 
acid,  p-mtrobenzaldehydc,  and  unchanged  p -nitro - 
toluene,  the  maximum  yield  of  acid  being  16%  at  a 
catalyst  temperature  of  285°  and  a  carburettor  tem¬ 
perature  of  93°.  With  o-nitrotoluene,  much  decom¬ 
position  occurred  and  practically  no  acid  was  isolated. 
With  0-bromotoluene,  the  maximum  yield  of  o-bromo- 
benzoic  acid  was  24*3%  at  a  catalyst  temperature  of 
290°  and  a  carburettor  temperature  of  60°.  With 
o -c hloro t ol uene ,  the  maximum  yield  of  o-chlorobenzoic 


acid  was  13*8%  with  a  catalyst  temperature  of  287° 
and  a  carburettor  temperature  of  60°. 

R.  A.  Pratt. 

X-Ray  examination  of  iron  catalysts  for  the 
ammonia  synthesis,  0.  Risbnhut  and  E.  Kaupp 
(Z,  physikah  Chem.,  1928,  133,  456— 171).— The 
X-ray  diagram  of  the  catalyst  for  the  ammonia 
synthesis  prepared  from  ferrosoferric  oxide  according 
to  G.P.  249,447  shows  that  when  the  activity  is 
maximal  the  lattice  is  identical  with  that  of  at 4 r on. 
Similarly  it  seems  that  in  the  formation  of  a  catalyst 
from  potassium  aluminium  ferroeyanide  (cf.  Mittaseh 
and  .Kuss,  this  voL,  605)  a- iron  is  present  actually 
from  the  commencement  of  the  reduction,  although 
where  local  excessive  temperatures  occur  y-iron 
may  be  formed.  The  admixture  of  potassium  chloride 
with  the  ferroeyanide  has  no  appreciable  effect  on 
the  process  of  formation.  Even  in  catalysts  prepared 
according  to  B.P.  253,122  (B.}  1927,  481)  or  Norwegian 
Patent  43,263  a-iron  is  still  the  essential  constituent. 

R.  Cothill. 

Ammonia  synthesis  with  catalysts  obtained 
from  complex  cyanides  of  iron,  A.  Mittasoh 
and  E,  Kuss. — See  B.,  1928,  522. 

Influence  of  arsenic  on  the  catalytic  activity 
of  platinum  for  the  oxidation  of  sulphur  dioxide. 
E.  B.  Maxted  and  A.  N.  Dunsby  (J.C.S.,  1928, 
1600—1603;  cf.  A.,  1903,  ii,  639;  1926,  365}.— The 
activity  of  a  progressively  poisoned  platinum  catalyst 
and  its  arsenic  content  are  correlated.  Dry  electrolytic 
oxygen  and  sulphur  dioxide  were  allowed  to  react  at 
300°±2°  in  the  presence  of  platinum  prepared  by 
the  reduction  of  platinic  chloride  with  hydrogen. 
Unconverted  sulphur  dioxide  was  collected  and  deter¬ 
mined  iodometrically.  The  catalyst  was  progressively 
poisoned  with  a  standard  arsenic  solution  and  the 
corresponding  decreases  in  activity  were  recorded. 
The  poisoning  curve  showed  that,  in  the  first  stages 
of  poisoning,  the  catalytic  activity  varies  approxim¬ 
ately  linearly  with  the  arsenic  content.  This  initial 
portion  is  followed  by  a  region  in  which  the  continued 
addition  of  arsenic  affects  the  activity  to  a  far  smaller 
degree.  The  addition  -of  about  0*0016  g.  of  arsenic 
reduced  the  activity  of  1  g.  of  platinum  to  half  its 
original  value,  but  a  total  arsenic  content  of  about 
0*03  g,  per  g.  of  platinum  reduced  this  only  to  26% 
of  its  original  activity.  R.  A.  *  Pratt. 

Catalytic  action  in  the  oxidation  of  sulphides 
and  arsenides.  F.  Carmichael  (Univ.  Toronto 
Stud.,  Geol.  Ser.,  Contrib.  Can.  Min.,  1927,  No.  24, 
47 — 53). — Chalcocite,  pyrrhotite,  and  nickeliferous 
pyrrhotite  were  not  oxidised  more  rapidly  in  presence 
of  platinum-black,  pyrite,  or  manganese  dioxide. 
Polvdymite  gave  11*4%  S,  and  a  residue  of  iron 
hydroxide.  The  reaction  was  accelerated  by  platinum- 
black.  The  oxidation  of  rammelsbergite  was  pro¬ 
moted  by  each  of  the  catalysts. 

Chemical  Abstracts. 

Hygroscopic  and  catalytic  properties  of 
gelatinated  electrolytic  copper.  C.  Marie  and 
P.  Jacqltet  (Compt.  rend.,  1928,  187,  41— 43).— The 
desiccation  and  moisture-absorption  curves  of  copper 
deposited  electrolytieally  in  the  presence  of  gelatin 
(A.,  1927,  840)  have  the  same  slope  as  that  of  gelatin 


alone  under  the  same  conditions.  Such  deposits  will 
catalyse  the  synthesis  of  water  at  100°,  and  have  an 
activity  and  structure  (as  shown  by  X-ray  examin¬ 
ation)  comparable  with  those  of  finely -divided  copper 
obtained  by  the  reduction  at  220°  of  copper  oxide 
prepared  from  the  nitrate.  J.  Grant. 

Reduction  of  sodium  sulphate  to  sulphide, 
particularly  by  hydrogen  and  carbon  monoxide 
in  presence  of  catalysts.  P.  P.  Budnikov  and 
E.  Shilov.— See  B.,  1928,  481.  * 

Catalytic  refining  of  bromine.  P.  T.  Danilit- 
schenko  and  M.  Ravitsch. — See  B.,  1928,  482. 

Electrodeposition  of  tellurium,  F.  C.  Mathers 
and  H.  L.  Turner  (Amer.  Electrochem.  Soc.,  Sept. 
1928,  54.  Advance  copy.  8  pp.).— Tellurium  can 
be  deposited  in  smooth,  thick  layers  with  theoretical 
current  efficiency  from  a  bath  containing  300  g.  of 
tellurium  dioxide  (49*6%  Te02,  46-1%  Na2Te03), 
500  g.  of  48%  hydrofluoric  acid,  and  200  g.  of  sulphuric 
acid  per  litre  at  the  ordinary  temperature,  using 
1*6  amp. /dm.2  at  a  lead  cathode.  With  tellurium 
anodes  the  bath  voltage  was  about  1  volt,  and 
0-9%  of  selenium  contained  in  the  anodes  remained 
entirely  in  the  slimes,  showing  that  this  bath  can  be 
used  for  refining  tellurium;  The  deposited  tellurium 
is  light  grey  and  very  brittle.  Baths  consisting  of 
hydrochloric— sulphuric  acid  solutions  of  tellurium 
dioxide  gave  somewhat  less  satisfactory  deposits, 

H.  J.  T.  Ellinghajvi. 

Electrolytic  preparation  of  the  borides  of  cal¬ 
cium,  strontium,  and  barium.  L,  Andrieux 
(Compt.  rend.,  1928,  186,  1537— 1539).— In  the 
method  previously  described  (A.,  1927,  216,  844}  the 
electrolytic  bath  may  be  replaced  by  a  mixture  in 
suitable  proportions  of  powdered  boric  anhydride 
with  the  oxide  or  carbonate,  and  the  fluoride,  of  the 
corresponding  alkaline- earth  metal,  heated  at  1000°. 
Direct  electrolysis  of  the  metallic  borates  gives 
amorphous  boron,  and  a  much  smaller  yield  of 
boride,  particularly  in  the  case  of  barium. 

J.  Grant. 

Electrolytic  separation  of  copper  from  cuprous 
chloride  solutions.  P.  P.  FedotJsev  [with  N.  P. 
Fedotebv]  (Z.  anorg.  Chcm.,  1928,  173,  81 — 91). — 
The  form  of  deposit  obtained  by  electrolysing  cuprous 
chloride  solution  under  various  conditions  is  examined. 
Incidentally  the  solubility  of  cuprous  chloride  in 
hydrochloric  acid  and  in  sodium  chloride  solution  at 
19°  was  found,  and  also  the  solubility  in  cupric 
chloride  solution.  The  solutions  of  cuprous  chloride 
in  hydrochloric  acid  and  in  sodium  chloride  were 
electrolysed  under  different  conditions.  Using  solu¬ 
tions  of  cuprous  chloride  in  hydrochloric  acid  and  a 
current  density  of  80  amp./ra.2,  with  increase  of 
cuprous  chloride  content  the  deposit  became  more 
uniform  and  had  a  fine  crystal  structure.  The  same 
was  observed  for  solutions  of  the  salt  in  sodium 
chloride.  On  the  whole,  using  the  same  conditions, 
the  deposit  from  the  acid  solution  was  more  uniform 
and  of  finer  structure  than  that  from  the  sodium 
chloride  solution.  The  effects  of  other  conditions 
such  as  current  density,  temperature,  stirring,  and 
addition  of  colloids  were  also  studied.  Tim  crystal 
form  of  the  deposit  was  investigated.  It  is  quite 
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possible  to  obtain  -  a  compact  cathode  deposit  of 
copper  from  cuprous  chloride  solutions  at  the  ordinary 
temperature  and  with  ordinary  current  densities. 

A.  J,  Mee. 

Effect  of  colloids  in  the  electro-deposition  of 
silver  from  silver  nitrate  solutions.  S.  Wernick 
(Trans.  Faraday  Soc.,  1928,  24,  361— 366).— The 
“  silver  numbers5”  of  a  number  of  colloids  commonly 
used  to  reduce  grain -size  were  determined.  Silver 
deposits  were  obtained  from  neutral  silver  nitrate 
solutions  containing  the  different  colloids,  and  photo¬ 
micrographs  of  these  deposits  were  taken.  The 
number  of  crystals  per  unit  area  was  determined,  and 
taken  as  a  measure  of  the  fineness  of  the  deposit. 
With  the  exception  of  dextrin,  it  was  found  that 
there  was  a  rough  relationship  between  silver  number 
and  fineness  of  deposit ;  the  larger  the  silver  number 
the  more  closely  grained  was  the  deposit. 

JL  F.  Gilbert. 

Precipitation  of  gold  and  silver  from  their 
dilute  solutions.  M.  Yasuda  {Bull.  Chem.  Soc. 
Japan,  1928,  3,  113— 118).— A  coherent  plate  is 
obtained  by  compressing  and  hammering  a  mixture 
of  powdered  lead  and  manganese.  When  immersed 
in  dilute  solutions  of  gold  or  silver,  such  as  sea  water, 
the  precious  metals  are  deposited  on  the  surface  and 
recovered  by  cupellation.  From  solutions  containing 
37  mg.  of  gold  per  m.3  the  yield  was  10-fi  g./em.2  of 
surface  in  100  hrs.  A  plate  containing  5%  Mn  is 
most  suitable.  C.  J.  Smithells. 

Crystallographic  X-ray  study  of  the  structure 
of  simultaneous  electrolytic  depositions  of  two 
metals.  A.  Roux  and  J.  Cournot  (Compt.  rend., 
1928,  186,  1733— 1736),— The  X-ray  diffraction 

spectra  of  simultaneous  electrolytic  deposits  of  copper 
with  zinc  on  steel,  and  of  cadmium  with  silver,  tin,  or 
nickel  on  duralumin  are  not  due  to  the  superposition 
of  the  spectra  of  the  constituent  metals,  and  therefore 
indicate  that  these  have  either  combined  or  formed 
solutions.  J.  Grant. 

Electrolytic  production  of  heavy  metals  from 
fused  electrolytes.  II*  G.  Neuendorff  and  F. 
Sauerwald.— See  B.»  1928,  526. 

Electro-deposition  of  iron-nickel  alloys.  II, 
HI.  S.  Glasstone  and  T.  E,  Symes  (Trans.  Faraday 
Soc.,  1928,  24,  370—372,  372—378;  cf.  A.,  1927, 
633). — II.  Anions  and  cations  appear  to  exert  little 
influence  on  the  relative  tendencies  for  iron  and 
nickel  to  deposit  from  solutions  containing  simple 
ions  of  both  metals. 

III.  Experiments  performed  at  higher  temperatures 
than  previously  employed  confirm  the  conclusion 
that  the  relative  tendencies  of  iron  and  nickel  to 
deposit  in  the  form  of  an  alloy  are  independent  of  the 
hydrogen -ion  concentration  of  the  electrolyte.  In 
accordance  with  a  previous  theory  (A.,  1927,  24),  at 
higher  temperatures  the  deposits  from  a  given  solution 
contain  less  iron  than  at  lower  temperatures,  and  the 
increase  of  the  proportion  of  iron  with  increase  of 
current  density  is  much  more  gradual.  The  influence 
of  dilution  and  stirring  is  similar  to  that  observed  at 
the  ordinary  temperature,  but  is  not  so  marked,  on 
account  of  the  increased  rate  of  diffusion.  Diffusion 
of  the  ions  is  so  rapid  at  90°  that  depletion  of  the 


electrolyte  near  the  cathode  probably  does  not  occur 
to  any  appreciable  extent.  There  is  a  minimum  iron 
content  of  the  electrolyte  from  which  the  initially 
deposited  alloy  contains  relatively  less  iron  than  does 
the  electrolyte.  This  minimum  is  decreased  as  the 
temperature  is  raised,  L.  F.  Gilbert. 

Application  of  electrical  resistance  measure¬ 
ments  to  the  study  of  atmospheric  corrosion  of 
metals.  J.  C.  Hudson. — See  B.,  1928,  488. 

Experimental  technique  of  photochemistry. 
V.  Reflexion  losses  in  the  optical  system  of  the 
Hilger  ultra-violet  monochromatic  Illuminator. 
H.  N.  Ridyard  and  D.  W.  G.  Style  (J.  Physical 
Chem.,  1928,  32,  861—867;  A.,  1925,  ii,  809).— The 
apparatus  and  method  used  in  measuring  the  reflexion 
of  mercury  lines  by  the  mirror  in  this  illuminator  arc 
described.  The  reflexion  losses  at  the  various  quartz 
surfaces  in  this  instrument  have  been  calculated 
together  with  the  total  transmissions  of  the  mercury 
lines.  Factors  by  which  galvanometer  deflexions 
should  be  multiplied  to  reduce  all  lines  to  the  standard 
of  579  { ip  are  also  given.  L.  S.  Theobald. 

Photo»decomposition  of  an  iron-carbon  mon¬ 
oxide  compound  and  the  law  of  photochemical 
equivalence.  0.  Warburg  and  E.  Negelein 
(Naturwiss.,  1928,  16,  387). — Cremer  has  shown  that 
aqueous  solutions  of  ferrocysteine  absorb  2  molecules 
of  carbon  monoxide  for  every  atom  of  iron  in  the 
complex.  Irradiation  of  the  solution  effects  the 
dissociation  of  the  compound  formed.  The  use  of 
monochromatic  light  (mercury)  shows  that  Einstein's 
law  is  valid,  since  4  molecules  of  carbon  monoxide 
are  liberated  per  quantum  absorbed  oyer  the  region 
366—580  (xu.  The  photochemical  effects  supply  a 
method  of  obtaining  the  absorption  spectrum  which 
yields  data  in  excellent  agreement  with  direct  measure¬ 
ments.  T h e  wo rk  is  of  value  in  confirming  the  validi ty 
of  other  work  on  the  absorption  spectrum  of  the 
respiratory  enzyme  (cf.  this  vol.,  537). 

R.  A.  Morton. 

Chemical  actions  of  radiations.  P.  Villard 
(Compt.  rend.,  1928,  186,  1669— 1673).— The  author 
compares  his  experiments  and  theories  with  those  of 
Belliot  (B.,  1927, 174;  A.,  1927,323)  and  claims  priority. 
Experimental  evidence  favours  the  hypothesis  that 
the  impressions  produced  on  a  plate  by  radiations  of 
very  different  frequencies  have  not  the  same  properties 
and  can  co-exist  independently  on  the  same  plate. 
The  relation  between  solarisation  and  the  slight 
blackening  which  accompanies  it  in  the  case  of  silver 
bromide  is  also  discussed.  Solarisation  is  probably  a 
relative  effect,  the  theory  of  atomic  levels  indicating 
that  a  plate  solarised  for  one  frequency  cannot  be 
acted  on  by  another  which  affects  a  lower  atomic 
level.  *  J.  Grant. 

Effect  of  light  on  indigo-dyed  [cotton]  fabric. 

R.  Haller,  J.  Hackl,  and  M.  Frankfurt.- — See 
B.,  1928,  479. 

Purification  of  potassium  dihydrogen  phos¬ 
phate.  R.  Holcomb  and  R.  R.  McKibbin  (J.  Amer. 
Chem.  Soc.,  1928,  50,  1695— 1696).— The  sediment 
produced  on  keeping  potassium  dihydrogen  phosphate 
solutions  consists  of  a  mixture  of  colloidally  aggre- 


gated  aluminium  and  ferric  compounds,  sometimes 
accompanied  by  alkaline-earth  metal  salts.  The 
phosphate  may  be  purified  by  keeping  a  0*2 M  solution 
at  75—85°  for  24  hrs.  in  a  sealed  flask,  After  filtra¬ 
tion,  the  liquid  is  either  evaporated  to  dryness  and 
the  residue  recrystallised,  or  is  concentrated  and 
precipitated  with  alcohol,  S.  K.  Tweedy. 

Dehydration  of  gypsum.  A.  L.  Parsons  (Univ* 
Toronto  Stud.,  GeoL  Ser,,  Contrib.  Can.  Min.,  1927, 
No,  24,  24— 27).— Gypsum  loses  >99%  of  water 
when  heated  at  115°  for  22  hrs.  A  study  of  the 
optical  properties  and  water  content  in  all  stages  of 
the  manufacture  of  plaster  of  Paris  shows  that  this  is 
not  a  definite  compound  but  a  mixture  of  bassanite 
and  gypsum  (3  —  2  :  1).  The  hemihydrate  was  pre¬ 
pared  only  by  wet  methods.  Chemical  Abstracts. 

Behaviour  of  calcium  carbide  towards  free 
halogens  and  sulphur,  E.  Biesalski  and  H.  van 
Egk  (Z.  angew.  Chem.,  1928,  41,  720—723;  cf.  B., 
1928, 522). — Bromine  and  calcium  carbide  react  slowly 
at  the  ordinary  temperature,  about  80 — 90%  of  liexa- 
bromoethane  being  formed  after  3*5  months.  At 
higher  temperatures  little  or  no  hexabromoethane  is 
formed,  the  carbide  being  decomposed  with  production 
of  free  carbon.  Low  temperature  favours  the  pro¬ 
duction  of  hexachloroethane  from  calcium  carbide 
and  chlorine,  although  the  }rield  is  small  (3—5%),  A 
certain  amount  of  carbon  is  produced,  but  the  carbide 
is  attacked  very  slowly,  80—90%  remaining  after 
6  months.  Very  little  reaction  occurs  between  iodine 
and  calcium  carbide  at  the  ordinary  temperature,  but 
35 — 37  %  of  tetraiodoeth vlene ,  together  with  con¬ 
siderable  amounts  of  free  carbon,  is  obtained  after 
heating  at  100 — 160°  in  sealed  tubes  for  some  hours. 
A  20%  yield  of  carbon  disulphide  and  much  carbon 
are  obtained  when  calcium  carbide  and  sulphur  are 
heated  at  2-70G.  Traces  only  of  carbon  disulphide  are 
formed  at  500°. 

The  first  reaction,  which  is  probably  preceded  by 
adsorption,  is  the  formation  of  calcium  halide  or 
sulphide  and  carbon.  The  latter  can  either  poly¬ 
merise  or  react  with  the  agent  to  form  halogen 
compounds  or  carbon  disulphide.  The  yield  of 
halogen  compound  or  carbon  disulphide  is  deter¬ 
mined  by  the  rates  of  the  three  reactions  concerned. 
If  the  polymerised  carbon  accumulates  the  carbide 
becomes  coated  with  a  layer  of  carbon  and  the  first 
reaction  is  prevented.  The  formation  of  a  layer  of 
calcium  halide  may  also  prevent  further  attack  on 
the  carbide.  This  latter  effect  is  not  of  considerable 
magnitude  with  bromine  and  iodine,  since  these 
readily  form  complex  compounds  with  the  corre¬ 
sponding  halides.  J.  S.  Carter. 

Composition  of  the  precipitate  formed  by  the 
action  of  potassium  ferrocyanide  on  calcium 
salts  in  presence  of  acetic  acid,  I.  Tananaev 
(Z.  anorg,  Chem.,  1928,  172,  403— -406).— In  presence 
of  a  sufficient  quantity  of  acetic  acid  a  saturated 
solution  of  potassium  ferrocyanide  forms  a  pre¬ 
cipitate  even  with  a  very  dilute  solution  of  a  calcium 
salt.  The  nature  of  this  precipitate  has  been  exam¬ 
ined  when  formed  in  presence  of  (1)  excess  of  ferro¬ 
cyanide  and  (2)  excess  of  calcium  salt.  The  complex 
-salt  obtained  could  be  completely  decomposed  by 


repeated  evaporation  to  dryness  with  concentrated 
nitric  acid.  In  both  cases  the  composition  of  the 
precipitate  agreed  with  the  formula  K*CaFe(CN)c, 
An  oxalate  method  for  the  determination  of  potassium 
in  the  presence  of  calcium  is  described.  M.  S.  Burr. 

Action  of  aqueous  ammonia  on  mercurous 
chloride.  H.  S.  King  (Trans.  Nova  Scotian  Inst. 
ScL,  1927,  16,  1 15 — 125). — The  formula  Hg2Cl2  is 
preferred  for  mercurous  chloride  since  the  formula 
HgCl  cannot  be  reconciled  with  the  electron  structure 
of  the  mercury  atom.  The  unsymmetrical  form 
HgIHg012  agrees  best  with  the  chemical  properties  of 
the  compound.  The  mechanism  of  the  reaction  is 
described  as  follows :  Hg.HgCL  Hg+HgCL; 
HgClo  +  NH3+  =  Cl-Hg-NH,+  +  Ch ;  a-Hg-NH*+  -f 
NH3“ChHg*NH2  +  3SH4  + ;  xCMIg*NH2=(Cl-Hg*NH2)x. 

It  is  impossible  to  separate  the  isotopes  of  mercury 
by  this  reaction.  S.  J.  Gregg. 

Preparation  of  boric  anhydride  and  its  effi¬ 
ciency  as  a  drying  agent.  J.  H,  Walton  and 
C.  K.  Rosenbaum  (J.  Amer.  Chem.  Soc.,  1928,  50 r 
1648— 1650).— The  oxide  is  prepared  by  dehydrating 
boric  acid  at  not  above  800° ;  the  mass  is  poured  into 
carbon  tetrachloride  at  0°  and  powdered.  If  the 
dehydration  temperature  exceeds  800°,  the  product 
exhibits  an  induction  period,  probably  due  to  the 
formation  of  molecular  complexes.  The  oxide  is  a 
rapid  and  efficient  drying  agent  until  it  contams 
25%  of  its  weight  of  water  (metaboric  acid  stage), 

S.  K.  Tweedy. 

Elucidation  of  [the  nature  of]  hydrated  alumina 
by  the  ammonia  extraction  method.  W.  Biltz 
and  G,  A.  Lehber  [with  K,  Meisejl]  (Z.  anorg.  Chem., 
1928,  172,  202 — 309). — The  action  of  liquid  ammonia 
on  samples  of  hydrated  alumina  of  different  origin 
has  been  studied,  and  the  results  have  been  compared 
with  those  obtained  by  Willstatter  (A.,  1924,  ii,  615; 
1926,  34)  by  acetone  drying.  An  X-ray  examination 
of  the  different  products  has  also  been  made.  _  The 
results  may  be  explained  by  dividing  the  hydrates 
into  two  classes.  Hydrates  of  the  first  class  have  a 
special  lattice  distinguished  by  its  great  stability. 
They  therefore  occur  as  minerals.  Only  two  of  this 
type  have  been  examined,  viz.,  hydrargillite, 
A12G3,3H20,  and  bauxite,  A1203,H20.  These  sub¬ 
stances  cannot  unite  directly  with  water  or  ammonia. 
There  are,  however,  bauxite  compounds  of  the  second 
kind  which  may  be  called  bauxite  hydrates  and  bauxite 
am  mines,  and  most  of  the  compounds  examined 
belong  to  this  class.  In  addition  to  other  hydrates, 
a  bauxite  dihydratc,  [A1203,H20],2H20,  may  be 
obtained  isomeric  with  hydrargillite.  It  will  take 
up  a  molecule  of  ammonia  with  which  it  is  only 
loosely  combined.  Hydrates  of  the  second  class, 
formed  by  precipitation  from  aluminium  salt  solu¬ 
tions,  do  not  consist  of  completely  formed  crystals, 
but  of  crystals  in  process  of  formation.  By  varying 
the  conditions,  intermediate  forms,  more  or  less 
similar  to  hydrargillite  in  water  content  and  lattice 
structure,  are  obtained.  M.  S.  Burr. 

Indium.  III.  A.  Thiel  and  H.  Lttckmann  (Z. 
anorg.  Chem.,  1928,  172,  353—371 ;  cf.  A.,  1904,  ii* 
618;  1906,  ii,  169;  1910,  ii,  413).— It  has  been  shown 
by  dialysis  against  an  indium-free  ammonia  solution 
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that  the  solution  of  precipitated  indium  hydroxide  in 
concentrated  ammonia  solution  is  not  colloidal.  Pure 
metallic  indium  can  be  obtained  by  electrolysis  in 
sulphuric  or  tartaric  acid  solution,  but  the  separation 
is  not  quantitative.  The  determination  of  indium 
as  ln203,  by  precipitating  and  calcining  the  hydroxide, 
has  been  shown  to  be  inexact,  since,  if  the  oxide  is 
heated  at  a  sufficiently  high  temperature  to  remove 
all  traces  of  water,  partial  decomposition  takes  place. 
Satisfactory  results  may,  however,  bo  obtained  by 
heating  the  oxide  in  a  current  of  carbon  dioxide  and 
hydrogen  sulphide,  and  weighing  the  resulting 
sulphide,  ln2S3.  The  purest  form  of  the  oxide,  ln203, 
is  obtained  by  heating  the  hydroxide  at  850°  to 
constant  weight,  and  then  heating  for  0-5  hr.  in  air 
at  1000° ;  it  has  d  6-75  ±0-01.  The  oxide  is  yellow, 
but  usually  appears  white,  due  to  a  thin  superficial 
layer  of  the  volatile  oxide  ln20.  The  latter  has  been 
obtained  by  the  action  of  a  reducing  gas  on  ln203 
at  500° ,  followed  by  sublimation  in  a  high  vacuum 
at  650 — 700°.  In  thin  transparent  layers  the  lower 
oxide  is  yellow,  black  in  thicker  ones,  brittle  and 
hard.  It  is  stable  towards  cold  water,  but  dissolves 
readily  in  hydrochloric  acid  with  evolution  of 
hydrogen.  When  heated  in  air  it  glows  suddenly 
and  passes  into  the  yellow  ln203 ;  it  has  d  6-31  ±0*03. 
In  the  preparation  of  Ino0  a  residue  not  readily 
volatile  is  left  behind  as  a  dirty  white,  bulky  powder, 
its  composition  agrees  with  the  formula  InO.  Since, 
unlike  ln203,  it  is  not  hygroscopic,  and  is  also  light- 
coloured,  it  cannot  be  a  mixture  of  the  other  two 
oxides.  The  sulphide,  Tn2S3,  is  yellow  or  brown 
according  to  its  method  of  preparation.  At  850°  it 
is  markedly  volatile  and,  in  a  closed  tube,  has  m.  p. 
1050+3°.  The  fused  product  is  black  or,  when 
finely  powdered,  red;  d  4*90±0*0L  The  sulphide 
In^S  is  prepared  similarly  to  the  corresponding  oxide, 
and  is  also  similar  in  appearance  and  properties ;  it 
lias  m.  p.  653  ±5°,  d  5*92 ±0-01.  By  heating  together 
atomic  proportions  of  indium  and  sulphur  at  650° 
a  slate-grey  powder  of  the  approximate  composition 
InS  is  obtained.  At  850°,  in  a  vacuum,  it  rapidly 
volatilises,  giving  In03  and  sulphur.  Sintering  points 
and  m.  p.  of  mixtures  of  indium  and  sulphur  have 
been  plotted  against  composition,  and  the  form  of 
the  curve  points  to  the  existence  of  a  compound  InS 
and  suggests  also  the  possibility  of  the  formation  of  a 
sulphide  In^Sg.  IngO  and  In28  are  fairly  strongly 
paramagnetic,  InO  and  InS  are  less  so,  and  ln203 
and  In2S3  are  indifferent.  An  X-ray  examination  of 
the  different  products  has  also  been  made,  but  the 
differences  in  the  interference  diagrams  are  not 
sufficient  to  settle  the  question  of  the  individuality  of 
InO  and  InS.  M.  S.  Burr. 

Fractional  separation  of  neodymium  and 
samarium.  L.  Holla  and  L.  Fernandes  (Atti 
R-  Accad.  Lincei,  1928,  [vi],  7,  370— 372).— The 
separation  and  purification  of  neodymium  from 
samarium  and  vice  versa  can  be  readily  carried  out 
by  fractional  crystallisation  of  the  double  nitrates 
with  magnesium  and  manganese,  which  have  the 
composition  2R(N03),,3Mg(N0o)*,24H*0  and 
2R(N03)3,3Mn(N03)2,24H20,  R  representing  an  atom 
of  the  rare  element  O  J  Walker. 


Reduction  of  metallic  sulphides  by  carbon.  N. 
P.  array  an o  and  G.  Malquobi  (Gazzetta,  1928,  58, 
279—289 ;  cf.  this  vol.,  479,  480,  594,  844).— The 
reaction  2MS+C~2M±CS2  is  considered  from  the 
static  point  of  view  in  comparison  with  the  analogous 
reduction  of  metallic  oxides  by  carbon.  Since  with 
the  sulphides  the  reducing  gas,  carbon  monoxide,  is 
absent,  it  is  necessary  that  the  particles  of  carbon 
must  be  immersed  in  the  mass  to  be  reduced  and  that 
the  sulphide  must  diffuse  into  this  mass  with  a  certain 
velocity  in  order  that  they  may  reach  the  carbon. 
These  considerations  explain  the  greater  difficulty  of 
reduction  of  metallic  sulphides.  T.  H.  Pope. 

Separation  on  iron  of  carbon  from  carbon 
monoxide  and  light  petroleum.  IT.  Hofmann 
(Ber.,  1928,  61,  [B],  1180 — 1195). — Thermal  decom¬ 
position  of  hydrocarbons  does  not  permit  the  prepar¬ 
ation  of  the  4<  series  of  black,  crystalline  carbons  ”  at 
temperatures  below  700°  (cf,  Hofmann  and  Hofmann, 
B.,  1927,  802;  Koch-Holm,  this  vol.,  464).  This 
may  be  effected  by  passing  carbon  monoxide  over 
reduced  or  powdered  iron,  electrolytic  iron,  or  reduced 
cobalt;  wrought  iron  and  steel  foil  are  ineffective. 
Below"  400°,  activity  is  too  small,  whilst  above  700° 
the  equilibrium  2CO  —  C+C02  is  so  far  displaced 
towards  the  left  that  little  separation  of  carbon  occurs. 
Between  700°  and  900°,  light  petroleum  is  a  suitable 
^source  of  carbon.  The  reaction  commences  at  some 
particular  spot  at  which,  probably,  the  iron  is  par¬ 
ticularly  finely  divided.  Thence  the  catalyst  becomes 
continuously  disaggregated,  so  that  the  rate  of 
separation  attains  a  maximum  and  then  falls  until 
the  catalyst  becomes  exhausted.  The  carbon  thus 
prepared  contains  about  4 — 5%  of  iron  which  can 
be  removed  completely  only  by  repeated  extraction 
with  boiling,  10%  nitric  acid.  The  pure,  black 
carbon  is  pronouncedly  crystalline,  the  size  of  the 
crystallites  increasing  uniformly  with  the  temperature 
of  production  independently  of  the  source  of  the 
carbon.  Chemical  properties,  density,  and  general 
behaviour  show  no  sudden  change  when  light 
petroleum  is  substituted  for  carbon  monoxide.  The 
individual  crystallites  are  only  loosely  arranged,  so 
that  the  carbon,  prepared  at  low  temperatures,  is  a 
loose,  voluminous  powder  resembling  soot.  Above 
700°,  it  becomes  more  compact  and  granular,  whilst 
at  900°  it  is  noticeably  hard.  Parallel  with  the  tem¬ 
perature  of-  preparation,  the  density  of  the  com¬ 
pressed  product  increases  from  2 B0  to  2*17.  Simul¬ 
taneously  the  resistance  to  oxidising  agents  increases, 
although  all  specimens  ultimately  yield  graphitic  acid. 
Carbon,  prepared  at  400°  and  activated  by  carbon 
dioxide,  has  an  adsorptive  power  of  8—10%  measured 
towards  1%  phenol ;  this  decreases  with  rising  tem¬ 
perature  of  preparation  to  0*5%  at  900°.  The 
unusually  large  size  of  the  crystallites  and  the 
observation  that  in  the  same  porcelain  tube  lustre 
carbon  can  be  prepared  from  light  petroleum  at  900° 
and  a  much  more  coarsely  crystalline  carbon  product 
formed  on  iron  indicate  that  the  metal  does  not  play 
merely  the  part  of  an  accelerator.  Rontgen  examin¬ 
ation  of  finely- divided  iron  which  has  been  treated 
with  carbon  monoxide  at  400°  until  deposition  of 
carbon  has  just  commenced  establishes  the  presence 


of  eementite.  In  the  intermediate  and  final  prepar¬ 
ations  of  unpurified  carbon,  lines  are  observed  due  to 
some  unidentified  product,  termed  provisionally 
ei  carbide  X.”  These  lines  disappear  when  the  carbon 
is  purified  with  dilute  nitric  acid.  The  change 
probably  consists  in  the  initial  production  of  eementite, 
2C0+3Fe=Fe3C+C02,  which  with  more  carbon 
monoxide  affords  carbide  X ;  decomposition  of  the 
latter  substance  yields  carbon.  This  change  controls 
the  rate  of  the  total  reaction.  When,  as  with  carbon 
monoxide  at  400°  or  light  petroleum  at  700'%  the 
carbide  X  is  itself  very  stable,  the  rate  of  separation 
of  the  carbon  is  remarkably  small.  H.  When. 

Elucidation  of  [the  nature  of]  silica  hydrates 
by  the  ammonia  extraction  method,  W,  Beltz 
and  E.  Rattles  (Z.  anorg.  Chem.,  1928,  172,  273— 
291), — By  tens! metric  methods  (cf.  A.,  1927,  1157), 
the  action  of  liquid  ammonia  on  non -gelatinous  silica 
hydrates,  obtained  by  treating  with  acid,  under 
varying  conditions,  solid  crystalline  synthetic  alkali 
silicates,  vitreous  alkali  silicates,  and  silicate  minerals 
respectively,  has  been  examined.  In  the  case  of  the 
hydrated  silica  obtained  from  crystalline  sodium 
metasilicate,  the  nature  of  the  resulting  products 
suggests  that  the  ammonia  first  exerts  a  dehydrating 
action  on  the  hydrate,  removing  two  thirds  of  the 
water.  Ammonia  molecules  are  then  added  on  to 
the  silica  molecule  in  stages,  the  resulting  products 
being  6Si02,2H20  with  1,  2,  3,  or  4  molecules  of 
ammonia,  and  the  smallest  molecular  entity  of  the 
original  product  appears  to  be  6Si02,CH20.  The 
latter  is  crystalline  and  gives  a  definite  X-ray  pattern. 
Dehydration  under  reduced  water  vapour  pressure 
gives  only  the  metasilica  trihydrate,  6Si02,3H20, 
which  has  the  same  composition  as  disilica  hydrate, 
but,  unlike  it,  loses  a  molecule  of  water  on  treatment 
with  liquid  ammonia.  The  metasilica  hydrate  from 
vitreous  metasilicate  differs  from  the  one  described, 
since,  although  it  is  dehydrated  by  liquid  ammonia 
to  the  same  extent,  it  does  not  take  up  ammonia  in 
stages  but  continuously,  and  the  smallest  molecule 
has  the  composition  3Si02>3H20.  It  is  an  amorphous 
powder  with  no  X-ray  pattern.  The  disilica  hydrate, 
from  crystalline  sodium  disilicate,  is  not  dehydrated 
by  ammonia,  but  takes  up  in  a  continuous  manner  an 
amount  of  ammonia  equivalent  to  the  water  present. 
It  gives  water  up  in  stages  when  the  pressure  is  iso- 
thermally  reduced  and  is  crystalline  with  a  definite 
X-ray  pattern.  Its  least  molecule  is  6Si02,3H20. 
The  product  obtained  from  vitreous  disilicate  is 
similar,  but  gives  up  water  continuously  and  not  in 
stages,  under  suitable  conditions.  It  is  a  powder 
with  no  X-ray  pattern  and  its  least  molecule  is 
2Si02,H20.  The  disilica  hydrate  from  the  mineral 
heulandite  is  identical  with  a  loosely  aggregated 
disilica  hydrate  from  crystalline  sodium  disilicate. 
Silica  gels  prepared  in  various  ways  have  also  been 
examined.  They  may  perhaps  be  definite  hydrates, 
but  it  is  doubtful.  At  low  temperatures  large 
adsorption  of  ammonia  takes  place.  As  the  gel  ages 
the  adsorptive  power  diminishes.  M.  S.  Burnt. 

Hydroxysiloxens.  H.  Kautsky  and  H.  Thiele 
(Z.  anorg.  Chem.,  1928,  173,  115— 124).— Directions 
are  given  for  the  preparation  of  monohydroxysiloxen, 


Si603H5*0H,  by  the  hydrolysis  of  monobromosiloxen 
with  alcohol  containing  20%  of  water.  The  hydrolysis 
is  a  reversible  reaction.  The  higher  hydroxysiloxens 
can  be  obtained  similarly,  except  the  penta 
derivative,  which  does  not  appear  to  have  been 
prepared.  Monohydroxysiloxen  is  yellow ;  the  di- 
hydroxy- derivative,  8i0O3H4(OH)2,  is  brownish-red ; 
the  trihydroxy-derivative,  Si603H3(0H)3,  is  red ; 
the  t  etrahy  dr  oxy- derivative,  Sifi03H2(0H)4,  is 
brownish-violet ;  and  the  hexahydroxy- derivative, 
Si603(GH)f3,  is  black.  The  hydroxysiloxens  function 
as  weak  bases.  They  can  also  be  obtained  by  the 
action  of  sulphur  dioxide  dissolved  in  acetone  on 
siloxen.  Hexahydroxysiloxen  is  extremely  explosive 
in  air ;  the  tendency  to  explode  increases  in  this 
series  of  compounds  with  increasing  number  of  SiOH 
groups,  and  with  increasing  number  of  Si~Si  linkings. 

A.  J.  Mee. 

Preparation  and  properties  of  a  boride  of 
cerium.  L.  Andrieux  (Cornpt.  rend.,  1928,  186, 
1736 — 1738 ;  cf.  this  vol.,  850). — Cerium  boride 
(CeB6)  is  best  prepared  by  the  electrolysis  for  2  his, 
at  950—1000°  by  a  current  of  20  amp.  of  a  molten 
bath  having  the  composition  0-lCe02+2B203+ 
Lig0(Li2C03)-fLiF~  Lower  yields  are  obtained  with 
the  oxides  and/or  fluorides  of  other  alkali  or  alkaline- 
earth  metals,  ivhilst  borax  alone  gives  compounds 
richer  in  boron.  The  boride  forms  aggregates  of 
small,  hard,  violet-blue,  cubic  or  prismatic  crystals, 
d16  4*6,  and  is  attacked  only  by  dilute  or  concentrated 
nitric  acid,  concentrated  sulphuric  acid,  or  by  fused 
alkalis.  It  burns  with  difficulty  in  air,  but  reacts 
violently  in  the  hot  with  lead  or  sodium  peroxides 
and  is  similar  in  properties  to  the  borides  of  the 
alkaline -earth  metals.  J.  Grant. 

Electrical  synthesis  of  hydrazine.  G.  Bee  dig 
and  A.  Koenig  (Naturwiss.,  1928,  16,  493) —By 
passing  pure  gaseous  ammonia  through  a  strongly 
cooled  high-tension  arc,  and  cooling  the  vapour  at 
once  with  liquid  air,  hydrazine  is  formed  in  appre¬ 
ciable  quantities,  and  has  been  detected  by  the 
formation  of  weigliable  quantities  of  benzyl ideneazine. 
The  reaction  mechanism  is  the  union  of  NH3  and 
~NH,  rather  than  the  union  of  two  NH2  groups, 
because  the  probability  of  collision  between  two 
NH2  groups  (with  ammonia  in  great  excess)  can  only 
be  very  small,  In  support  of  this  view,  Raschig  s 
detection  of  hydrazine  among  the  products  obtained 
by  burning  oxygen  in  ammonia  is  cited.  Further 
support  is  forthcoming  from  the  catalytic  synthesis 
of  hydrogen  cyanide  from  carbon  monoxide  and 
ammonia  at  600—700°,  which  may  occur  as  follows  : 

200  — >  C+COo ;  NH3  — >  NH+BU;  C+NH  — > 
HON.  -  R.  A.  Morton. 

Nitrogen  trrfliioride.  O.  Ruff,  J.  Fischbk,  and 
F.  Left  (Z.  anorg,  Chem.,  1928,  172,  417—425).— 
Nitrogen  tri fluoride  has  been  obtained  by  electrolysing 
fused  anhydrous  ammonium  hydrogen  fluoride.  It 
is  a  colourless  gas  at  the  ordinary  temperature,  and, 
according  to  analysis  and  density  measurements,  has 
a  formula  NF3.  It  is  condensed  by  liquid  air  to  a 
colourless  mobile  liquid  which  boils  under  atmospheric 
pressure  at  —*119°  and  freezes  below  —210°.  Vapour- 
pressure  measurements  have  been  made  between. 
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—  125°  and  —194°,  and  the  molecular  heat  of  vaporis¬ 
ation  is  calculated  to  be  2400  g.-cal.  Nitrogen  tri¬ 
fluoride  is  insoluble  in  water  and  unattacked  by  water 
or  hydrogen,  but  a  reaction  takes  place  if  an  electric 
spark  is  passed  through  a  mixture  of  the  gas  with 
water  vapour,  and  hydrogen  fluoride  and  oxides  of 
nitrogen  are  formed.  With  hydrogen  under  the  same 
conditions  the  reaction  is  very  violent,  nitrogen  and 
hydrogen  fluoride  being  obtained.  The  gas  is 
remarkably  stable*;  it  does  not  react  with  mercury, 
manganese  dioxide,  potassium  hydroxide  solution,  or 
glass  at  the  ordinary  temperature.  M.  S.  Bure. 

Reduction  of  nitrites,  nitrates,  and  nitric  acid 
with  magnesium  amalgam  :  a  new  method  of 
preparing  hyponitrites.  P.  Nbogi  and  B.  L. 
Nandi  (J.C.S.,  1928,  1449—1455;  cf.  A.,  1899,  ii, 
656;  1900,  ii,  16;  1903,  ii,  426).— The  reducing 

action  of  magnesium  amalgam  on  metallic  nitrates 
and  nitrites  affords  a  convenient  method  for  the 
preparation  of  hypo  nit  rites.  The  following  liy-po- 
nitrites  have  not  hitherto  been  described  :  cadmium, 
zinc,  lithium,  rubidium,  and  caesium;  magnesium, 
hyponitrite  was  identified  in  solution  only.  The 
reduction  of  nitrates  by  this  amalgam  proceeds  in 
stages  to  produce  nitrites,  liyponitrites,  ammonia, 
and  hydro  xylamine,  the  last-named  being  often 
produced  in  considerable  quantities.  Sodium  and 
potassium  hyponitrites  were  prepared  by  reducing 
the  corresponding  nitrites,  but  all  the  others  by 
reduction  of  nitrates.  In  general,  magnesium  amal¬ 
gam  was  added  slowly  to  a  concentrated  solution  of 
the  salt,  at  5°  or  below.  After  a  short  time,  mag¬ 
nesium  hydroxide  was  removed,  and  the  reduction 
similarly  repeated  until  the  solution  was  free  of 
nitrate  and  nitrite.  Concentration  is  carried  out  in 
a  vacuum  desiccator  containing  sulphuric  acid,  and 
the  product  generally  extracted  with  alcohol.  The 
zinc  salt  was  obtained  by  reduction  in  acid  solution. 
During  the  preparation  of  cadmium  hyponitrite 
(df  2*121)  the  explosive  oxyhyponitrile,  Cd(OH)NO, 
was  formed.  When  heated  in  a  vacuum,  cadmium 
hyponitrite  suddenly  decomposes  at  185°  with 
formation  of  cadmium  oxide  and  nitrous  oxide. 
Oxyhyponitrite  was  also  formed  in  the  reduction  of 
lead  nitrate.  The  reduction  of  nitric  acid  in  the 
presence  of  sulphuric  acid  resulted  in  a  60%  yield  of 
liydroxylamine  sulphate  of  97*8%  purity.  No 
liyponitrites  were  formed  on  reducing  mercuric  and 
mercurous  nitrates  and  the  nitrates  of  copper,  cobalt, 
nickel,  silver,  and  ammonium.  R.  A,  Pratt. 

Nitroninm  or  nitracidium  salts  and  the 
cationic  migration  of  nitric  acid.  A.  Hantzsch 
and  K.  Berger  (Ben,  1928,  61,  [5],  1328—1334; 
cf.  A.,  1925,  ii,  634). — The  formation  of  additive 
compounds  from  perchloric  and  nitric  acids  gives  rise 
to  compounds  previously  designated  nitron ium  mono- 
and  di-perchlorate  in  analogy  with  the  hydroxonium 
perchlorate  from  perchloric  acid  and  water.  As  the 
nomenclature  is  liable  to  lead  to  confusion  with 
azylium  and  oxylium  compounds,  it  is  proposed  to 
term  cations  formed  by  addition  of  hydrogen  atoms 
to  acids  acidium  cations,  e.g.}  nitracidium,  acetacid- 
ium,  etc.  Multivalent  cations  formed  by  further 
addition  of  hydrogen  atoms  are  distinguished  by  the 


addition  of  hydro-55.  Thus,  nitronium  perchlorate 
and  nitronium  diperchlorate  are  to  be  termed  nitraeid- 
ium  perchlorate  and  hy dr oni tr aeidi um  perchlorate. 


The  structure 
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is  assigned  to  the 


acidium  ion,  since  it  exhibits  much  more  feeble 
absorption  than  the  corresponding  acid.  Electro¬ 
chemical  evidence  of  the  salt-like  nature  of  nitraeid- 
ium  and  hydronitracidium  perchlorate  is  deduced 
from  observations  of  their  electrical  conductivity  in 
nitromethane,  freed  from  water  and  hydrocyanic  acid 
by  distillation  over  mercury  oxide  and  freshly  sublimed 
phosphoric  oxide.  The  limiting  conductivity  of  the 
two  salts  is  of  the  order  of  magnitude  required  for  a 
binary  and  ternary  electrolyte,  respectively.  Further 
analyses  of  the  anodic  and  cathodic  solutions  after 
electrolysis  of  solutions  of  the  salts  establishes  the 
cathodic  wandering  of  the  nitric  acid.  JEL  Wren. 


Application  of  the  spectr ©graphic  and  gpectro- 
photometric  methods  to  the  study  of  the  hydro¬ 
lysis  of  some  alkaline  salts.  P.  Job  (Compt.  rend,, 
1928,  186,  1546—1548). — The  author's  spectrographic 
and  spectropliotometric  methods  (A.,  1926,  791)  for 
the  stud}r  of  the  formation  of  complexes  may  be 
applied  to  any  reaction  between  substances  in  solution, 
so  long  as  the  absorption  spectrum  of  the  reaction 
products  differs  sufficiently  from  that  of  the  reactants. 
The  hydrolysis  constants  of  jjhenol,  p-chlorophenol, 
and  the  nitrophenols  have  been  determined  approxim¬ 
ately,  and  the  principal  reaction  between  solutions 
of  sodium  chromate  and  sulphuric  acid  has  been 
shown  to  be  Cr04//+H*^±^HCr04/,  which  in  strong 
solutions  is  probably  followed  by  the  reaction 
2HCr0/^GT207//+H20.  ‘  J.  Grant. 


Migration  of  masked  sulphate  groups  in 
chrome  alum  liquors,  W.  Schindler  and  K. 
Klanfer. — See  B.,  1928,  533. 


Chrome  tanning.  VI.  Properties  and  be« 
haviour  of  various  pretreated  chromium  sulph¬ 
ate  solutions,  E.  Stiasny  and  0,  Grimm.— See 
B.,  1928,  494. 

Chrome  tanning.  VII.  Hydrolysis  and  tan¬ 
ning  action  of  sulphatochromium  sulphates.  E. 
Stiasny  and  D.  Baranyi. — See  B..  1928,  495. 

Selenium  tetrafluoride.  E.  B.  R.  Pride  a  ux 
and  C.  B.  Cox  (J.C.S.,  1928,  1663— 1607).— Lebeau’s 
preparation  of  selenium  tetrafluoride  (A.,  1.967,  ii, 
546)  may  have  contained  the  hexafluoride,  oxy- 
fluoride,  and  even  the  dioxide  dissolved  in  hydro¬ 
fluoric  acid  (cf .  A.,  1907,  ii,  613,  679).  The  authors 
have  prepared  selenium  tetrafluoride  (yield  73*5%) 
by  the  action  of  selenium  tetrachloride  on  silver 
fluoride,  thus  precluding  the  presence  of  water, 
hydrofluoric  acid,  or  a  higher  fluoride.  The  compound 
has  d  2*77,  b.  p.  93°,  and  m.  p.  —13-2°,  and  hence  is 
clearly  distinct  from  the  oxyfiuoride.  The  tetra¬ 
fluoride  reacted  immediately  with  silicon  in  the  cold 
to  give  silicon  tetrafluoride  and  a  red  deposit  of 
selenium.  Sulphur  did  not  react  in  the  cold.  Some 
tetrafluoride  containing  a  little  oxyfiuoride  reacted 
strongly  with  red  phosphorus  to  give  selenium  dioxide, 
selenium,  and  apparently  a  mixture  of  phosphorus 
fluoride  and  oxyfiuoride.  A  comparison  of  the 
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properties  of  the  lower  fluorides  of  selenium  and  of  a 
solution,  of  the  dioxide  in  hydrofluoric  acid  showed 
that,  although  the  tetrafluoride  and  the  oxyfluoride 
are  similar  in  their  chemical  reactions,  they  are  not 
identical.  B.  A*  Pratt. 

Double  salts  of  selenic  acid*  J.  Meyer  and  W. 
Aoxich  (Z.  anorg.  Chem*,  1928,  172,  321 — 343). — The 
properties  of  the  selenates  of  potassium,  sodium, 
magnesium,  and  calcium,  and  the  solubility  isotherms 
at  25°  of  the  double  salt  systems  potassium- 
magnesium,  sodium-magnesium,  potassium-calcium, 
sodium-calcium ,  and  potassium-sodium  selenates 
have  been  investigated  and  compared  with  those  of 
the  corresponding  sulphates.  The  simple  selenates 
are  very  similar  to  the  simple  sulphates,  except  that 
potassium  selenate  is  very  much  more  soluble  than 
potassium  sulphate.  No  magnesium  selenate  dodeea- 
hydrate  was  obtained,  but  there  is,  apparently,  a 
dihydrate.  Unstable  forms  of  both  selenate  and 
sulphate  heptahydrates  are  obtained*  Calcium  selen- 
ate,  in  addition  to  the  liemihydrate  which  behaves 
similarly  to  plaster  of  Paris,  forms  also  a  hydrate, 
CaSe04,l*5H20.  Sodium  selenate  resembles  sodium 
sulphate  very  closely.  The  transition  temperature 
of  the  decahydrate  to  the  anhydrous  form  is  31*8°. 
The  sodium  selenate  decahydrate  effloresces  similarly 
to,  Glauber’s  salt,  and  the  solubility  falls  with  rise  of 
temperature  after  the  transition  point  is  reached. 
The  potassium  selenat e-magnesium  selenate  solubility 
isotherm  at  25°  indicates  the  existence  of  selenate- 
schonite,  K2Se04  5MgSe04 ,6H20 ,  and  there  is  transition 
to  the  tetrahydrate,  selenate  -  leonite,  at  33*1°.  At  25° 
sodium  and  magnesium  selenates  do  not  form  a  double 
salt,  but  at  28 4°  a  mixture  of  equ molecular  propor¬ 
tions  of  the  two  salts  gives  selenate- astrakhanite, 
N  a2Se04,MgSe04 ,4H20 .  Potassium  and  calcium 
selenate  form  a  compound,  K2Se04,CaSe04,2H20, 
whereas  the  double  sulphate  is  a  monohydrate.  The 
sodium  calcium  double  selenate  contains  2  molecules 
of  water,  but  by  drying  at  100°  the  anhydrous 
selenat e-glauberite  is  obtained.  No  double  salt  of 
sodium  and  potassium  selenate  lias  been  obtained.  The 
sulphates,  however,  form  glaserite,  2K2S04,Na2S04. 

M.  S*  Burr, 

Different  states  of  iron  in  relation  to  its  chemi¬ 
cal  behaviour.  0.  Baddisck  (Naturwiss.,  1928, 
16,  542 — -545)*— Earlier  work ‘is  summarised.  Ferrous 
hydroxide,  precipitated  by  hydrolysis  or  by  the  action 
of  hydroxyl  ions  from  a  solution  "of  ferrous  hydrogen 
carbonate  reacts  in  the  nascent  state  with  molecular 
oxygen  to  form  a  compound  exhibiting  a  very  high 
oxidation  and  reduction  potential.  The  reduction  has 
been  studied  in  detail  for  the  system  potassium 
nitrate-potassium  nitrite*  R.  A.*  Morton. 

Existence  of  ferrous  chloride  hexahydrate.  6* 
Agde  and  F*  Schtmmel  (Z,  anorg.  Chem*,  1928,  173, 
1*11 — 114), — A  neutral  solution  of  ferrous  chloride 
saturated  at  10°  was  cooled  to  —15°,  when  the  hexa¬ 
hydrate  FeCI2,6H20  separated*  The  transition  tem¬ 
perature  between  the  hexahydrate  and  the  tetra¬ 
hydrate  is  12*3°,  Leseceur’s  observation  that  when 
hydrogen  chloride  is  passed  into  ferrous  chloride 
solution  only  the  tetrahydrate  crystallises  is  not 
confirmed,  *  ‘  A.  J.  Mee. 


Ferric  nickel  acetate  and  similar  compounds  ; 
a  lower  basic  ferric  acetate*  R.  Weinland  and 
H.  Holtmeier  (Z.  anorg,  Chem*,  1928,  173,  49—62), 
—Salts  of  the  type  F<%Ni(0Ac)8(0H)3,6H20  have 
been  prepared  in  which  the  nickel  is  replaced  by 
cobalt,  manganese,  zinc,  cadmium,  and  magnesium. 
They  may  be  obtained  by  mixing  solutions  of  ferric 
chloride  or  nitrate,  a  salt-  of  the  metal  to  be  introduced, 
and  sodium  acetate  in  the  right  proportions*  Direc¬ 
tions  are  given  for  the  preparation  of  the  following 
acetates  :  Fe3Ni(OAc)g(OH)3J0H2O ; 

FenCo ( 0 Ac ) 8 ( OH )3 , 8H20 ;  Fe3Mn(OAc)8{OH)3,oH20 ; 
F 'e3Zn(0Ac)  8(OH)o,5HoO  ;  Fe3Cd(OAc)s(OH)3,7EUO ; 

3  Fe3Mg(bAc)8(OH)^10H2O ; 

Fe9Ni4(0Ac)2€(0H)9,23H20 ; 
Fe9Co4(OAc)26(OH)0,23H2O ; 
Fe9Zn4(0Ac)2a(OH)3,18H2O*  Salts  of  the  second  type 
wall  combine  with  pyridine,  and  isomorphous  com¬ 
pounds  of  the  formulae  Fe6Ni30.(0Ac)17(0H},12C5H5N 
and  Fe6Co303(OAc)17{OH),12&H5N  4 are  described. 
The  benzoates  Fe6Mg3(OBz)18(OH)6,12C5H6N  and 
FefiNi3(OBz)18(OH)6lI2CgHsN  are  also  described.  If 
sodium  perchlorate  solution  is  added  to  a  solution  of 
the  salt  Fe3Mg(OAc)8(OH)3,10H2O  a  yellowish-brown 
basic  ferric  acetate,  Fe3O(OAe)4(0H)3,7H20,  is  obtained. 

A.  J.  Mee* 

[Hydrate  of  cobaltic  fluoride.]  E.  Berk  (Z. 
anorg.  Chem.,  1928,  171,  372). — A  reply  to  Barbieri 
and  Oalzolarl  (this  vol.,  495).  R.  Cuthill* 

Cyanogen  compounds  of  the  platinum  metals. 
II*  Cyanogen  compounds  of  ruthenium.  F* 
Krauss  and  G.  Schrader  {Z.  anorg,  Chem.,  1928, 
173,  63 — 72). — The  blue  cyanide  of  ruthenium  of 
which  the  constitution  was  previously  supposed  to 
be  Ru(CN)2  or  Ru(CN)3  is  shown  to  be  a  complex 
compound  of  the  formula  Ru2(CN)5,H20*  Directions 
are  given  for  the  preparation  of  this  compound  from 
K4[Ru(CN)6],3H2Q.  It  is  practically  insoluble  in 
the  usual  solvents.  With  concentrated  ammonia 
solution,  however,  it  gives  a  complex  salt  of  the 
formula  NH4[Rii2(CN)ri,4NH3],  which  dissolves  in 
water  with  a  yellowish  -brown  colour.  By  the  addi¬ 
tion  of  solutions  of  salts  of  heavy  metals  to  a  solution 
of  this  ammonium  compound,  precipitates  are  obtained 
with  characteristic  colours.  In  this  way  the  nickel 
and  copper  compounds,  Ni[Ru 2(CN ) 5,4NH3],7H<>0  and 
Cu[Ru2(CN)5,4NH3]2,5H20,  respectively/-  were  pre¬ 
pared.  The  cyanide  Ru(CN)3,5H20  can  be  obtained 
from  K4[Ru(CN)6]t3H20  by  the  action  of  chlorine, 
and  then  sulphuric  acid.  This  also  gives  a  complex 
compound,  Ru(CN)3,H20,2NH3,  with  ammonia.  Both 
these  compounds,  in  which  the  ruthenium  is  tervalent, 
are  probably  non- electrolytes,  the  co-ordination 
numbers  being  4  and  6.  Tlieir  constitutions  are 
discussed.  A.  3 .  Mee* 

Recovery  of  pure  platinum.  E.  H*  Reerink 
(Z,  anorg,  Chem.,  1928,  173,  45— 48),— The  fact  that 
when  a  current  of  carbon  monoxide  is  passed  over 
heated  platinum  chloride  a  volatile  platinum  carbonyl 
chloride  is  formed  is  employed  in  the  separation  of 
platinum  from  other  metals  of  the  same  series  which 
do  not  form  such  compounds  under  the  same  con¬ 
ditions.  The  platinum  carbonyl  chloride  decomposes 
at  about  300°  with  the  formation  of  platinum,  carbon 
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monoxide,  chlorine,  and  carbonyl  chloride.  In 
order  to  obtain  the  platinum  in  the  compact  form,  a 
platinum  wire  is  heated  at  about  600°  in  the  vapour 
of  the  compound,  when  the  platinum  formed  grows 
round  the  wire,  A.  J.  Mee. 

Use  of  filters  of  known  weight  in  quantitative 
analysis.  B.  Ormont  (Ukraine  Chem.  J.,  1928, 
3  [Sci.],  47 — 58). — If  9  cm.  filter  papers  weighing 
from  04  to  0-6  g.  arc  dried  to  constant  weight,  the 
mean  error  in  the  latter  amounts  to  1*2  mg.  Such 
dry  filters  are  exceedingly  hygroscopic,  so  that  if, 
after  drying  to  constant  weight  at  100 — 105°,  they  are 
left  at  75°,  they  absorb  3*-7  mg.  of  moisture  within 
90  min.,  and  0*4  mg.  at  95 1 If  the  moisture  content 
be  made  constant  by  drying  in  a  desiccator,  calcium 
chloride  cannot  be  used,  as  it  acts  too  slowly.  Phos¬ 
phorus  pent  oxide  is  better,  but  it  also  does  not  give 
constant  weight  within  48  hrs.,  although  less  moisture 
remains  than  after  drying  at  75°  for  1  hr.  or  at  105° 
for  30  min.  Leaving  in  the  desiccator  for  a  further 
48  hrs.  leads  to  a  loss  of  0*3— 0*7%  more  than  after 
the  first  48-hr.  period,  a  mean  absolute  error  of  0*23% 
as  compared  with  0*12%  for  the  method  of  drying 
to  constant  weight.  Under  experimental  conditions, 
however,  and  in  the  presence  of  precipitates  the 
former  method  is  preferable.  R.  Truszkowsict. 

Use  in  analysis  of  the  mercury  dropping 
cathode.  E.  Bayle  and  L.  Amy  (Compt.  rend*, 
1928,  180j  1610— 1612),— Hcyrovsky’s  mercury  drop¬ 
ping  cathode  (A.,  1927,  1159)  has  been  improved  for 
the  purposes  of  analysis  by  the  use  of  a  fine  capillary 
tube  allowing  the  flow  of  4 — 5  c.c.  of  mercury /min., 
the  oscillations  and  other  fluctuations  in  current  being 
thereby  eliminated.  The  end  of  the  tube  is  kept  at  a 
constant  distance  from  the  mercury  level.  Since  the 
current  intensity  is  independent  of  the  concentration 
of  one  of  a  mixture  of  two  salts,  so  long  as  the  P.D, 
is  less  than  a  critical  value  (beyond  which  the  intensity 
is  a  linear  function  of  concentration  so  long  as  the 
latter  is  small),  it  is  possible  to  determine  each  salt 
in  succession,  using  suitable  P.D,  An  accuracy  of 
1%  was  obtained  for  mixed  solutions  of  bismuth  and 
cadmium  sulphates  using  0*25  mg.  of  salt. 

ii“H  I..,,,..  I**. . 

J,  Grant. 

Following  the  course  of  the  reaction  in 
potentiometric  titrations,  F.  L.  Hahn,  M. 
Frommer,  and  R,  Schulze  (Z.  physikal.  Chem.,  1928, 
133,  390— 396).— It  may  be  shown  mathematically 
that  in  a  potentiometric  titration  the  turning  point 
on  the  titration  curve  occurs  before  or  after  the  true 
end-point  according  as  the  number  of  molecules,  U, 
of  the  substance  being  titrated  which  react  with  one 
molecule  of  the  reagent  is  greater  or  less,  respectively, 
than  1.  This  error  may  be  quite  appreciable  even 
when  U  diverges  only  moderately  from  1.  By  the 
method  previously  described  (A.,  1927,  743),  how¬ 
ever,  it  is  possible  to  calculate  from  the  potentials  at 
various  stages  of  the  titration  both  the  true  end-point 
and  the  value  of  17.  R.  Cuthill. 

Apparatus  for  measuring  hydrogen-ion  con¬ 
centrations*  P.  Hansen. — See  B.,  1928,  505. 

Colorimetric  determinations.  II.  Hydrogen- 
ion  concentration  and  pn,  A.  L.  Caldwell  (J. 
Amer.  Pharm.  Assoc.,  1928,  17,  529—534). 


D eter mination  of  hy dr ogen-ion  concentrations 
in  phosphate  and  borate  mixtures  by  means  of 
the  cjuinhydrone  electrodes.  E.  Bhlmann,  A. 
Klit,  and  T.  Swaetichen  (Biochcm.  J.,  1928,  22, 
845 — 854). — The  simple  quinhydrone,  the  quino- 
quinhyclrone,  and  the  liydroqiiinhydrone  electrodes 
have  been  examined  and  compared  with  hydrogen 
electrodes  by  determining  the  potentials  for  phosphate 
mixtures  of  jhx  5*90—8*04  and  for  borate  mixtures  of 
7*34—8*65.  The  simple  quinhydrone  electrode 
gave  correct  values  in  phosphate  mixtures  up  to 
7*73  and  still  very  good  values  at  pn  8*04;  in  borate 
mixtures  it  gave  correct  values.  The  quinoquin- 
hydrone  electrode  gave  correct  values  in  phosphate 
mixtures  up  to  pn  7*38.  In  more  alkaline  phosphate 
mixtures  and  in  the  borate  mixtures  the  potentials 
were  very  drifting.  The  hydroquinhydrone  electrode 
gave  very  stable  potentials  in  the  phosphate  mixtures 
but  too  low  pK  values,  because  of  the  acid  influence 
of  the  hydroquinhydrone.  Owing  to  the  acid  influ¬ 
ence  of  quinol,  corrections  must  be  introduced  in  the 
measurements  of  Biilmami  and  Katagiri  (A.,  1927, 
516)  with  hydroquinhydrone  electrodes  in  phosphate 
and  hydrogen  carbonate  solutions.  The  acid  influ¬ 
ence  of  quinol  may  affect  the  measurements  of  Gross- 
man  (A.,  1927,  488)  in  phosphate  and  borate  in  such  a 
manner  that  the  correction  formula  introduced  may 
hold  only  for  special  cases.  S.  S.  Ztlva. 

Behaviour  of  indicators  in  certain  titrations. 
R.  T.  Thomson  (Analyst,  1928,  53,  315— 321).— In 
the  titration  of  ammonia,  methyl -orange  is  the  only 
satisfactory  all-round  indicator,  particularly  for  deter¬ 
mining  the  acidity  or  alkalinity  of  ammonium  salts. 
For  sodium  and  calcium  phosphates  the  alkalinity  of 
the  pyrophosphate  corresponds  with  that  of  the  dibasic 
phosphate  with  bromophenol-bl  ue,  methyl -orange, 
methyl -red,  or  bromo  thymol -blue,  but  a  large  increase 
was  shown  with  the  other  indicators,  and  in  using 
phenolphthalein,  for  example,  hydrolysis  by  boiling 
must  be  carried  out  before  titrating.  Calcium  phos¬ 
phate  cannot  be  accurately  determined  by  titration 
methods,  since  basic  phosphate  is  produced  both  when 
sodium  hydroxide  is  used  with  excess  of  calcium 
chloride,  and  when  no  excess  of  calcium  is  present. 
Methyl -orange  is  the  best  indicator  for  methy  famines 
in  the  presence  of  carbonic  acid,  since  the  general 
behaviour  of  indicators  is  the  same  as  with  ammonia. 
Congo-red  was  used  as  a  satisfactory  indicator  for 
alkalinity  in  pyridine.  Other  indicators  did  not  give 
very  good  end-points ;  thymol -violet  gave  an  acid 
result  (0*24%  sulphuric  acid).  Sofnol  No.  1  is  seri¬ 
ously  affected  by  carbonic  acid,  and  where  larger 
quantities  of  boric  acid  than  0*2  g.  are  being  titrated 
methyl -orange  is  preferable.  D.  G.  Hewer. 

Use  of  the  centrifuge  in  quantitative  analysis. 
[Be  ter  mination  of  sulphur.]  A.  G  under  (Z,  anal. 
Chem.,  1928,  73,  441— 444) —The  precipitation  with 
barium  chloride  is  carried  out  in  a  weighed  silica 
tube  and  the  precipitate  separated  from  the  solution 
by  centrifuging  and  decanting.  Washing  is  effected 
also  by  centrifuging.  The  tube  with  the  precipitate 
adhering  tightly  to  its  walls  is  dried  in  a  steam  oven, 
heated  to  redness,  and  weighed.  Separation  of  the 
mother-liquor  and  washings  from  the  precipitate  after 
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treatment  for  5  min.  in  the  centrifuge  is  readily 
effected  without  loss  by  the  use  of  a  small  siphon. 
A  similar  procedure  is  useful  for  collecting  silver 
chloride,  calcium  oxalate,  ammonium  phospho- 
molybdate,  etc.  Platinum  tubes  must  be  used  if 
calcium  oxalate  is  to  be  converted  into  oxide  for 
weighing.  A.  R.  Powell. 

Determination  of  sulphur  dioxide  in  small 
amounts  in  the  atmosphere.  R.  J.  McKay  and 
D.  E.  Ackerman. — See  R.,  1928,  482. 

Volumetric  determination  of  sulphate  in  pot¬ 
able  water.  F,  G.  Germuth. — See  B.,  1928,  504. 

Determination  of  ammonia.  K.  Tatjfel  and 
CL  Wagner. — See  B.,  1928,  522. 

Analysis  of  a  mixture  of  water,  nitric  acid, 
and  sulphuric  acid  by  thermometric  titration. 
T.  Somiya  (Chem .  News,  1928,  137,  14) —Addition 
of  fuming  sulphuric  acid  to  a  mixture  of  water,  nitric 
acid,  and  sulphuric  acid  results  in  a  well-defined  tem¬ 
perature  maximum  when  the  water  is  converted  into 
sulphuric  acid  and  the  nitric  acid  into  0H*SQ2eQNQ2. 
Further  addition  of  the  fuming  acid  gives  a  less  well- 
marked  temperature  maximum  when  the  nitric  acid 
is  converted  into  (S03)4N205.  A.  R.  Powell. 

Analysis  of  [natural]  phosphates  [according 
to  the  official  French  method.]  A.  Saneourche 
and  F.  Bl£  (Bull.  Soe.  chim.,  1928,  [iv],  43,  680 — 
683). — Sources  of  error  inherent  in  the  official  method 
are  pointed  out.  Individually  these  errors  are  small, 
but  their  cumulative  effect  may  lead  to  final  errors 
of  the  order  of  1%.  Since  decomposition  of  the 
phosphate  with  hydrochloric  acid  is  not  followed  by 
evaporation  to  dryness  to  fix  silica,  the  resulting 
solution  is  apt  to  contain  appreciable  amounts  of 
silicic  acid,  part  of  which  is  usually  contained  in  the 
precipitate  of  magnesium  ammonium  phosphate. 
This  and  other  errors  leading  to  high  results  may  be 
avoided  when  ammonium  citrate  is  present  in  amounts 
greater  than  those  indicated  by  the  official  method. 
When  precipitation  and  washing  are  carried  out  at 
35°  the  amount  of  pyrophosphate  finally  weighed  is 
appreciably  less  than  when  these  are  effected  at  18— 
20°.  The  ignited  pyrophosphate  is  often  grey,  due 
to  the  presence  of  carbon,  but  no  appreciable  error  is 
thereby  introduced.  The  practice  of  treating  grey 
pyrophosphate  with  nitric  acid  to  remove  carbon  is 
condemned.  There  appears  to  be  a  lack  of  uniformity 
regarding  the  conversion  factor  to  be  applied. 

J.  S.  Carter. 

Determination  of  small  amounts  of  arsenic. 
H.  Kleinmann  (Deut.  Z.  ges.  gerichtl,  Med.,  1927, 11, 
61 — 71 ;  Chem.  Zentr.,  1928,  i,  945). — The  arsenic  is 
converted,  after  separation  as  trichloride,  into  a 
nearly  neutral  solution  of  the  pentoxide,  and  the 
precipitate  formed  on  addition  of  a  reagent  contain¬ 
ing  cocaine  and  molybdic  acid  is  determined  nephelo- 
metrically.  A.  A.  Eldridge. 

Rapid  method  for  determination  of  carbon  in 
iron  and  steel.  N.  M.  Miloslavsky  and  V.  F. 
Vepritzka  (Ukraine  Chem.  J.,  1928,  3  [Tech.],  31— 
35). — A  description  of  de  Nolly’s  method  for  the 
determination  of  carbon  in  iron  and  steel  (Bull.  Soc. 
Ind.  Min.,  1910,  13,  4).  R.  Truszkowski. 


Volumetric  determination  of  carbon  and 
carbon  dioxide  in  rock  products  by  electrical 
incandescence.  W.  J.  Pitt  (Chem.  Eng.  Min.  Rev., 
1928,  20,  167 — 170). — The  substance,  together  with 
an  oxidiser  if  necessary,  is  placed  in  a  transparent 
quartz  tube  the  rubber  stoxiper  of  which  carries  (a) 
a  nickel  tube  reaching  nearly  to  the  bottom  and 
carrying  a  resistance  wire,  (6)  a  tube  for  the  ingress  of 
oxygen  or  air,  (c)  a  gas -exit  tube.  The  substance  is 
mixed  with  a  catalyst  and  heated  at  950° ;  the  carbon 
dioxide  is  absorbed  preferably  hi  barium  hydroxide, 
and  determined  volumetric  ally,  water  also  being 
absorbed  in  the  usual  way.  The  method  is  applicable 
to  the  determination  of  carbon  and  hydrogen  in 
organic  material.  Chemical  Abstracts. 

Complete  gas  analysis  by  the  simultaneous 
oxidation  of  methane,  carbon  monoxide,  and 
hydrogen,  H.  von  Juptner  (Instruments,  1928, 
1,  55 — 57). — Of  the  residual  gas  after  determination 
of  the  carbon  dioxide,  heavy  hydrocarbons,  and 
oxygen,  15  c.c.  are  exploded  with  75  c.c.  of  air,  and 
the  carbon  dioxide  and  excess  of  oxygen  determined. 
The  calculation  is  discussed.  Chemical  Abstracts. 

Determination  of  hydrocyanic  acid  in  gaseous 
mixtures.  G.  E.  Seil,  J.  S.  Skelly,  and  H.  A. 
Heeligman  (Gas  Age  Rec.,  1927,  60,  179 — 180,  223-— 
224,  259 — 260). — The  most  satisfactory  method  con¬ 
sists  in  removal  of  ammonia  with  10%  sulphuric  acid, 
conversion  of  hydrogen  cyanide  into  ammonium 
hydrogen  sulphate  by  concentrated  sulphuric  acid, 
and  determination  of  the  nitrogen  by  Kjeldahl’s 
method.  Chemical  Abstracts. 

Helium.  I.  Detection  of  very  small  quan¬ 
tities  of  helium  [and  neon],  F.  Paneth  and  K. 
Peters  (Z.  physikaL  Chem.,  1928,  134,  353— *373)-— 
By  a  systematic  investigation  of  the  sources  of  error 
the  apparatus  for  the  spectroscopic  detection  of  helium 
and  neon  has  been  improved  so  that  10~10  c.c.  of  either 
of  these  gases  can  be  detected  with  certainty.  A  table 
is  given  showing  the  single  spectral  lines  which  are 
observed  using  quantities  of  helium  and  neon  from 
10“ 5  to  10“10  c.c.  The  smallest  quantity  of  air  which 
can  be  detected  by  this  means  from  the  appearance 
of  the  neon  lines  is  10“5  c.c.  With  this  method  it 
is  possible  to  detect  spectroscopically  the  formation 
of  helium  from  the  invisible  active  deposit  of  thorium. 

O.  J.  Walker. 

Zirconium  sulphate  as  a  reagent  for  the 
detection  of  potassium,  R.  D.  Reed  and  J.  R. 
Withrow  (J.  Amer.  Chem.  Soc.,  1928,  50,  1515— 
1522).— To  the  solution  at  0°  an  equal  volume  of  con¬ 
centrated  (20*96%)  zirconium  sulphate  solution  is 
added.  Solutions  containing  in  the  absence  of 
sodium  0s 53  mg.  of  potassium,  and  in  the  presence  of 
sodium  1-76  mg.  of  potassium,  yield  a  white  precipitate. 
In  more  concentrated  solutions  large  amounts  of 
sodium  sulphate  retard  the  reaction.  The  test  is 
as  delicate  as  the  sodium  cobaltinitrite  test  only  when 
the  solution  is  kept  for  1 — 2  hrs.  At  certain,  dilu¬ 
tions  comparison  blank  tests  are  necessary.  Zircon¬ 
ium  sulphate  solutions  of  half  the  above  strength  are 
equally  sensitive  in  the  absence  of  sodium,  and  in  the 
presence  of  the  latter  will  detect  0*7  mg.  of  potassium# 

S.  K.  Tweedy. 
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Volumetric  determination  of  potassium.  0, 
Pfohdt  (Z.  anal.  Chem,,  1928,  73,  439 — 440). — To 
obtain  accurate  results  by  titration  with  sodium 
perchlorate  (Jander  and  Pfundt,  A.,  1927,  1046}  a 
motor-dri  Yen  glass  propeller  should  be  used  to  keep 
the  solution  stirred  thoroughly  during  the  addition  of 
the  reagent.  A  convenient  form  of  apparatus  is 
illustrated,  A.  B>  Powell. 

Determination  of  potassium  as  ehloroplatinate. 
M.  McCurdy  (Proc.  .Nova  Scotian  Inst,  Sei.,  1927, 
16,  142 — 143). — The  precipitate  of  potassium  ehloro¬ 
platinate  can  be  ignited  to  platinum  over  a  Fischer- 
Meker  burner  instead  of  being  dried  at  100°,  without 
any  loss  of  accuracy,  S.  J.  Gregg. 

Determination  of  potassium  ferrocyanide, 
P.  P.  Budnikov.— See  B.,  1928,  522. 

Specific  reagent  for  the  rapid  gravimetric 
determination  of  sodium.  H.  H.  Barber  and 
I.  M.  Kolthoff  (J,  Amer.  Chem.  Soe.,  1928,  50, 
1625—163 1 ) . — Experiments  are  described  demon¬ 
strating  the  use  of  uranyl  zinc  acetate  reagent 
(Kolthoff,  A.,  1927,  436)  for  the  gravimetric  deter¬ 
mination  of  sodium  in  the  form  of  the  compound 
(0O2)3ZnNa(OAe)9,6H2O  (not  9H20).  Less  than 
50  mg,  of  potassium  chloride  in  the  solution  causes 
only  a  small  error;  lithium  and  strontium  must  be 
absent.  Barium,  calcium,  magnesium,  and  zinc  do 
not  interfere.  Phosphoric  acid,  and  large  amounts  of 
oxalic  and  tartaric  acids,  must  be  absent. 
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Decomposition  of  silicates  by  strontium  salts 
in  metals.  J,  Kayina  (Chem.  Listy,  1928,  22, 
267 — 270). — Strontium  chloride  or  a  mixture  thereof 
with  ammonium  chloride  is  used  for  fusion  with 
silicates  in  the  determination  of  alkali  metals  in  the 
latter.  This  fusion  mixture  corrodes  platinum 
vessels ;  nickel  crucibles  cannot  be  used.  Precipit¬ 
ation  of  strontium  as  carbonate  from  aqueous  extracts 
of  the  fused  mass  is  not  as  complete  in  the  presence  of 
alkali  chlorides  as  in  their  absence,  0*1  mg,  of  strontium 
being,  however,  readily  preeipitable  from  3  cm.  of  a 
solution  containing  0*2  g.  of  alkali  chlorides.  Stron¬ 
tium  chloride  used  alone  does  not  yield  satisfactory 
results.  R.  Truszkowski. 

Qualitative  analysis  of  the  group  magnesium, 
sodium,  potassium.  H.  S.  King  (Proc.  Nova 
Scotian  Inst,  Sei.,  19.27,  16,  30— 34),— The  filtrate 
from  the  alkaline -earth  group  is  evaporated  until 
crystals  appear,  and  4iY-phosphorie  acid  and  excess 
of  ammonia  solution  are  added;  the  precipitate 
is  extracted  with  dilute  sulphuric  acid  and  alcohol 
and  the  magnesium  again  precipitated  as  magnesium 
ammonium  phosphate.  The  filtrate  is  evaporated 
to  dryness,  ignited,  dissolved  in  water,  and  the  last 
traces  of  ammonium  salts  are  eliminated  (as  nitrogen) 
by  passing  in  a  mixture  of  nitric  oxide  and  nitrogen 
peroxide  (from  the  interaction  of  starch  and  nitric 
acid).  After  boiling,  portions  of  the  solution  are 
tested  for  potassium  and  sodium  with  sodium  cobalti- 
mtrlfce  and  potassium  antimonate,  respectively. 

S.  J»  Gregg. 

Potentiomefric  determination  of  silver  as 
ferrocyanide.  W.  Speyer  (Z,  anal,  Chem.,  1928, 


74,  108— 113),— The  potentiometric  titration  of  silver 
with  potassium  ferrocyanide  gives  results  which  are 
more  than  1%  too  low,  but  reasonably  accurate 
results  are  obtained  with  lithium  or  sodium  ferro¬ 
cyanide,  although  the  potential  limits  between  which 
the  steepest  fall  in  the  curve  occurs  vary  in  different 
tests.  A.  R.  Powell*. 

Rapid  method  for  the  determination  of  cal¬ 
cium  and  magnesium  present  together.  N.  M. 
Miloslaysky  and  E.  A.  Vilenko  (Ukraine  Chem.  J,, 
1928,  3  [Tech.],  37— 41).— Willstattcr  and  Wald- 
schmidt’s-Leitz’s  method  (A.,  1923,  ii,  258)  for  the 
determination  of  calcium  and  magnesium  present 
together  is  verified  and  certain  slight  improvements 
are  suggested.  R.  Truszkowski. 

Qualitative  separation  of  the  metals  of  the 
alkaline-earth  group.  0.  B.  Nickerson  (Proc. 
Nova  Beotian  Inst.  Bci,,  1927,  16,  25— 29),— The 
filtrate  after  separation  of  barium  as  chromate  from 
the  solution  of  acetates  is  treated  with  acetic  acid, 
ammonium  sulphate,  and.  a  large  excess  of  ammonia 
solution,  whereby  the  strontium  (e.gc,  3  mg,)  is 
precipitated  as  sulphate.  The  calcium  (e.g,,  400  mg.) 
is  precipitated  from  the  filtrate  as  oxalate. 

S.  J.  Gregg. 

Modification  of  the  Schneider- -Finkener 
method.  lor  the  determination  of  zinc*  I.  Majdel 
(Arhiv  Hemiju  Farm.,  1928,  2,  127— 136). —The 
solution,  winch  should  contain  a  moderate  amount  of 
ammonium  sulphate  and  be  distinctly  acid,  is  neutral¬ 
ised  with  ammonia,  using  Congo -red  paper  as 
indicator.  After  addition  of  4  e.c.  of  N -sulphuric 
acid  the  solution  is  diluted  to  300  e.c.  and  treated  for 
\  hr.  at  70°  with  hydrogen  sulphide.  After  1  hr.  the 
solution  is  filtered.  The  washed  precipitate  is  heated 
with  sulphur  in  a  Rose  crucible  in  a  current  of 
hydrogen.  The  method  is  applicable  to  quantities 
of  zinc  not  exceeding  0*2 — 0*3  g.  The  presence  of 
chlorides  in  the  solution  is  not  desirable, 

Jr*  a  k 
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Quantitative  spectral  analysis  of  lead  in  gold, 
and  a  new  method  of  analysis  by  emission 
spectra*  IV.  W.  Gerlach  and  E.  Schweitzer 
(Z.  anorg.  Chem.,  1928,  173,  92—103). — A  method  is 
described  by  'which  as  little  as  04301%  of  lead  can  be 
detected  and  determined  in  a  mixture  of  lead  and 
gold.  Various  errors  are  described.  It  is  necessary 
to  spark  between  new  electrodes  for  I — 2  min.  before 
taking  a  photograph.  For  the  analysis  the  3684  and 
2614  lines  of  lead  can  be  used,  the  intensities  of  the 
lines  being  compared  with  those  given  by  standard 
mixtures.  In  a  preferable  method  the  spectrogram 
of  the  gold  containing  lead  is  photographed  a  number 
of  times  in  succession  with  equal  exposures,  and  then 
a  secondary  spectrogram  of  cadmium  with  10%  of  tin  is 
photographed,  with  exposures  increasing  in  geometrical 
progression.  The  secondary  spectrogram  is  photo¬ 
graphed  superposed  on  that  of  the  gold-lead  mixture. 
The  tin  lines  are  relatively  near  those  of  gold.  The 
photograph  in  which  the  3684  lead  line  is  equivalent- 
in  intensity  to  the  3656  tin  line  m  found,  and  then  by 
comparison  of  lines  of  gold  and  tin  in  this  photograph 
the  lead  content  can  be  calculated  from  a  table.  The 
effect  of  heating  the  electrodes  on  the  intensity  of  the 
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lines  when  only  a  small  percentage  of  lead  is  present 
is  investigated  by  finding  how  the  intensity  varied 
with  the  time  of  passing  the  spark.  A.  J.  Mee. 

Spectroscopic  method  of  finding  the  position 
of  an  impurity  in  a  metal.  W.  Gerlach  and  E. 
Schweitzer  (Z.  anorg.  Chem.,  1928,  173,  104—110). 
— -The  spectro- analytical  method  described  in  the 
preceding  abstract  can  be  used  to  discover  the  location 
of  an  impurity  in  a  metal,  and  consequently  whether 
it  is  distributed  uniformly  or  not.  The  method 
applied  to  a  lead-gold  mixture  shows  that  for  con¬ 
centrations  of  lead  between  0*04%  and  1%  the  im¬ 
purity  lies  on  the  boundary  of  the  gold  crystal. 

A.  J.  Mee. 

Micro  titration  of  lead  cations  and  of  chromic 
anions  by  centriiugo- volumetry.  R.  F.  Le 
Guyon  and  R.  F.  Auriol  (Compt.  rend.,  1928,  186, 
1551—1553). — The  author's  centrifugo  -volumetric 
method  (A.,  1926,  927)  has  been  applied  to  the  deter¬ 
mination  of  lead  or  chromium  by  precipitation  of 
solutions  of  lead  nitrate  by  solutions  of  potassium 
chromate,  the  end-point  being  denoted  by  the  appear¬ 
ance  of  a  yellow  colour  and  the  failure  to  produce  a 
precipitate  when  the  latter  is  added  drop  by  drop  to 
the  former  and  centrifuged.  A  slight  error  is  intro¬ 
duced  for  solutions  which  are  not  exactly  equivalent, 
but  otherwise  quantitative  results  are  obtained  in 
neutral  or  acetic  acid  solutions  and  in  the  absence  of 
other  ions  which  might  be  precipitated  with  the 
lead.  J.  Grant. 

Potentiometric  determination  of  copper  as 
cupric  ferro  cyanide.  S.  Ta  keg  ami  (Z.  anal.  Cliem., 
1928,  74,  39 — 41 ;  cf.  this  voL,  499) —Following  the 
unsatisfactory  results  obtained  by  the  potentiometric 
titration  of  copper  with  potassium  and  lithium 
ferrocy ankles,  the  corresponding  salts  of  sodium  and 
magnesium  were  examined.  On  plotting  P.D, 
against  concentrations,  neither  the  sodium  nor  the 
magnesium  salt  gave  a  sharply  marked  turning  point 
corresponding  with  any  known  stoieheiometrie  pro¬ 
portion.  Results  with  the  magnesium  salt  in  alcohol 
gave  characteristic  maxima  corresponding  fairly  well 
with  the  equivalent-line  for  cupric  ferrocyanide,  but 
the  method  was  not  sufficiently  accurate  or  convenient 
to  be  of  practical  importance.  Small  hope  was  seen 
of  extension  of  the  method  in  any  simple  way  by  use 
of  other  ferrocyanides.  R.  A.  Pratt. 

Electrolytic  apparatus  for  determination  of 
copper  in  insecticides  and  fungicides.  E.  B. 

Holland  and  G.  M.  Gilligan. — See  B.,  1928,  498. 

Determination  of  mercuric  cyanide  and  oxy« 
cyanide.  E.  Rupp  and  F.  Lewy  (ApotH.-Ztg.,  1928, 
43?  228). — A  modification  of  the  official  German  pro¬ 
cedure  for  determining  mercuric  cyanide  in  oxyeyanide 
tablets.  Chemical  Abstracts. 

Determination  of  traces  of  mercury.  Ill, 
Determination  of  mercury  in  urine  and  feces 
and  the  influence  of  medication,  N.  E.  Schreiber, 
T.  Sollmann,  and  H.  S.  Booth  (J.  Artier.  Chem. 
Soc.,  1928,  50,  1620— 1625).— The  method  previously 
described  (A.,  1926,  929)  may  be  used  to  determine 
mercury  in  urine ;  the  result  is  usually  about  0*01  mg. 
too  low.  Prolonged  keeping  of  the  urine  at  0°  without 


freezing  does  not  affect  the  method,  and  the  following 
may  be  present  :  bismuth,  chloral  hydrate,  salvarsan, 
u  barbital,”  and  small  amounts  of  bromides  and 
hexamethylenetetramine.  Sodium  salicylate,  Cf  cin- 
chophen,”  and  large  amounts  of  hexamethylene¬ 
tetramine  should  be  absent.  Bromides  in  large  quan¬ 
tities  and  iodides  must  be  removed  by  addition  of 
sodium  nitrite  after  oxidation.  The  organic  matter 
in  faeces  must  be  destroyed  by  oxidation  with  potassium 
permanganate  and  concentrated  nitric  acid. 

S.  K.  Tweedy. 

Ceric  sulphate  in  volumetric  analysis.  IV. 
Potentiometric  titration  of  vanadyl  ion  alone  or 
in  presence  of  ferric  and  chromic  ions.  Stability 
of  vanadyl  solutions,  N.  H.  Furman  (J.  Amer. 
Chem.  Soc.,  1928,  50,  1675 — 1680;  cf.  this  vol.,  499). 
— Vanadyl  salt  solutions  at  50 — 60°  may  be  titrated 
potentiometrically  with  ceric  sulphate,  even  in  the 
presence  of  large  quantities  of  ferric  and  chromic 
salts.  When  ferrous  iron  is  present,  the  first  end¬ 
point  obtained  on  titrating  in  the  cold  corresponds 
with  the  quantitative  oxidation  of  the  iron,  and  the 
second  end-point,  in  the  hot,  to  that  of  the  vanadium. 
Dilute  vanadyl  salt  solutions  containing  free  acid  are 
quite  stable  for  1  year.  g.  K.  Tweedy. 

Cerium  salts  as  oxidising  agents  in  electro¬ 
metric  titrations.  II.  J.  A.  At  a  nasi  u  and  V. 
Stefavescu  .  (Ber.,  1928,  61,  [B],  1343—1347).— 
An  acid  0*1  M -solution  of  ceric  sulphate,  obtained  by 
electrolytic  oxidation  of  the  mixture  of  cerium 
sulphates  derived  by  dissolution  of  cerium  oxide  in 
concentrated  sulphuric  acid,  is  used.  Such  a  solution 
can  be  preserved  unchanged  for  months  if  reducing 
agents  are  excluded.  It  is  a  very  energetic  and  useful 
reagent  for  oxidative  reactions  when  potentiometric 
methods  are  employed.  In  0*1  ill-  to  0*0 Ilf' -solution 
eerie  sulphate  is  remarkably  insensitive  to  external 
physical  influences  and  chemical  reagents  which 
frequently  induce  errors  in  titrations  with  perman¬ 
ganate.  Experiments  with  nitrites,  oxalic  acid,  ferro¬ 
cyanides,  hydrogen  peroxide,  ferrous  iron,  arsenic, 
tin,  and  titanium  are  described.  H.  Wren. 

Silicate  analysis,  J.  Robitschek  (Chem.  Obzor, 
1927,  2,  325—326 ;  Chem.  Zenfcr.,  1928,. i,  1074).™ 
8-Hydroxyquinoline  is  used  for  the  precipitation  of 
aluminium  and  magnesium.  The  precipitate, 
M(C9H6ON)3,  may  be  weighed  or  titrated  with  bromine 
in  hot  hydrochloric  acid  :  C9H70N+Bro= 
CflH5ONBra+2HBr.  A.  At  Eldridge. 

Use  of  mercury  ammonium  salts  in  quan¬ 
titative  analysis.  I.  Quantitative  separation 
of  aluminium  and  nickel.  B.  Sola  j  a  (Arhiv 
Hemiju  Farm.,  1928,  2,  136—142), — Aluminium  is 
precipitated  quantitatively  from  solutions  of  its 
salts  by  addition  of  “  fusible  -white  precipitate,” 
HgCl2(NH3)2.  The  precipitate  is  ignited  to  alumina. 
In  presence  of  sulphates  aluminium  and  nickel  may 
be  separated  by  the  use  of  this  reagent. 

J.  S.  Carter. 

Quantitative  separations  and  determinations 
by  volatilisation  with  hydrogen  chloride.  VI. 
Determination  of  oxide  in  aluminium  alloys. 

G.  Jander  and  W.  Brosse  (Z.  angew.  Chem.,  1928, 
41,  702— 704).— The  method  recently  described  (B., 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


861 


1927,  527)  for  the  separation  of  aluminium,  silicon, 
and  magnesium  etc.  in  aluminium  alloys  can  be  used 
for  the  accurate  determination  of  the  aluminium 
oxide  present  in  such  alloys,  if  not  less  than  002%  is 
present.  Under  the  prescribed  conditions  of  drying, 
moisture  is  sufficiently  eliminated  from  the  gaseous 
hydrogen  chloride,  and  further  drying  by  cooling  to 
—78°  to  —80°  with  ether  and  solid  carbon  dioxide  is 
unnecessary.  An  internal  reaction  temperature  of 
about  275°  is  used  instead  of  200—220°  as  originally 
recommended.  R.  Brightman. 

P  otentiometric  determination  of  gallium. 

H.  D.  Kirschman  and  J.  B.  Ramsey  (J.  Amer.  Chera, 
Soc.,  1928,  50,  1632 — 1636). — The  potenti ©metric 
ferrocyanide  titration  in  presence  of  ferricyanide 
previously  described  is  applicable  to  slightly  acid 
gallium  chloride  solutions  (cf.  Bray  and  Kirschman, 
this  voL,  38).  The  precipitate  has  the  composition 
Ga4[Fe(CN)6]3.  The  accuracy  is  about  0-3%. 

S.  K.  Tweedy. 

Determination  of  ferrous  iron  in  silicate  rocks, 

I.  R.  A.  Soule  (J,  Amer.  Chem.  Soc.,  1928,  50, 
1691 — 1694). — Improvements  in  Cooke’s  method  are 
described.  The  sample  may  be  dissolved  in  boiling 
hydrofluoric  and  sulphuric  acids  in  a  Pyrex  flask, 
and  the  solution  titrated  with  permanganate  (observ¬ 
ing  the  usual  precautions)  without  transference  to  a 
second  vessel.  The  method  of  determining  the  factor 
necessary  to  correct  for  the  reduction  caused  by 
material  dissolved  from  the  glass  is  given. 

S.  K,  Tweedy. 

Volumetric  determination  of  ferrous  ion  by 
means  of  potassium  iodafe,  G.  B.  Heisig  (J. 
Amer.  Chem.  Soc.,  1928,  50,  1687— 1691).— To  the 
ferrous  salt  solution  6  c.c.  of  iodine  chloride  solution 
(Jamieson,  “  Volumetric  lodate  Methods,”  1926,  8), 
6  c.c.  of  carbon  tetrachloride,  and  excess  of  hydro¬ 
chloric  acid  are  added  in  turn.  After  cooling,  the 
mixture,  which,  must  contain  50  vol.-%  of  hydro¬ 
chloric  acid,  is  titrated  with  standard  potassium  iodate 
solution  until  the  carbon  tetrachloride  layer  is  decolor¬ 
ised.  If  the  end-point  is  exceeded,  the  excess  of 
potassium  iodate  may  be  determined  by  a  potassium 
iodide  solution  which  has  been  standardised  against 
potassium  iodate ;  in  fact,  this  back- titration  method 
may  be  used  to  carry  out  the  determination.  The 
determination  is  unaffected  by  acetic,  succinic,  and 
tartaric  acids,  ethyl  alcohol,  formaldehyde,  and  filter 
paper.  *  S.  K.  Tweedy. 

Gravimetric  deterniination  of  molybdenum. 

E.  Wendehorst  (Z.  anal.  Chem.,  1928,  73,  452— 
457). — In  neutral  or  slightly  alkaline  solutions  the 
mercurous  molybdate  method  gives  slightly  high 
results  due  to  adsorption  of  alkali  salt.  In  acid 
solutions  the  results  are  more  nearly  correct  by 
compensation  of  errors.  The  barium  molybdate 
method  gives  low  results  owing  to  the  solubility  of 
the  salt  (1  : 14,000  of  water).  Precipitation  of  molyb¬ 
denum  as  trisulphide  and  conversion  into  disulphide 
for  weighing  gives  poor  results,  but  conversion  into 
trioxide  yields  excellent  results.  A,  R.  Powell, 

Potentiometric  analysis  of  binary,  ternary, 
and  quaternary  tin  alloys.  H.  Brintzinger  and 

F.  Rodis*—- See  B.,  1928,  488. 


Use  of  liquid  amalgams  in  volumetric  analysis. 
X,  Determination  of  vanadium,  chromium,  and 
nitr o-comp ounds .  K.  Someya  (Sci.  Rep.  Tohoku 
Imp.  Univ,,  1928,  17,  131 — 139). — See  this  voL,  387. 

Potentiometric  analysis  of  the  hardening 
elements  in  special  steels.  II.  Determination 
of  chromium  and  vanadium  in  iron  alloys  and 
superior  steels.  E.  Zintl  and  P.  Zaimis. — See  B.t 
1928,  525. 

Determinative  mineralogy.  IV.  P.  0.  Put¬ 
nam,  E.  J.  Roberts,  and  D.  H.  Selchow  (Amer. 
J.  Sci.,  1928,  [v],  15,  455 — 460) , — Micro-methods  for 
the  determination  in  minerals  of  gold  and  sulphur 
respectively  are  described.  The  method  for  gold  is 
based  on  the  formation  of  pleochroic  crystals  of  gold 
pyridine  bromide.  The  test  is  specific  for  this 
clement  (limit,  0*02  jxg.)}  some  forty  elements  as  ions 
being  examined  for  interference.  Special  instructions 
are  given  for  minerals  containing  cadmium,  zinc,  and 
lead. 

Two  tests  are  described  for  sulphur.  The  first 
depends  on  the  colour  change  of  an  alkaline  solution 
of  bromocresol-green  by  the  action  of  sulphurous  acid 
formed  during  the  heating  of  the  metallic  mineral  in 
a  specially  designed  tube.  The  second  test,  applied 
to  non-metal  lie  or  to  metallic  minerals,  depends  on 
the  deeolorisation  of  a  starch-iodine  solution  by  the 
sulphur  dioxide  evolved  on  heating  the  mineral.  The 
test  is  specific  for  sulphur.  The  limit  in  each  case  is 
0*2  pg,  R.  A.  Pratt. 

Separation  of  the  platinum  metals.  Anon. 
(Chem.  Eng.  Min,  Rev.,  1928,  20,  142—143,  170— 
171) . — Concentrated  hydrochloric  acid  (7—8  c.c.)  is 
added  to  the  chloride  solution  (100  c.c.,  0*3  g,  of  each 
metal,  but  less  of  osmium)  and  the  palladium  precipit¬ 
ated  with  1%  alcoholic  dimethyigly  oxime ;  the 
precipitate  is  collected,  ■washed  with  cold,  very  dilute 
hydrochloric  acid,  dried  at  105°,  and  ignited  (finally 
in  hydrogen).  The  filtrate  is  boiled  for  30  min.  with 
furildioxime  (2%  solution)  and  alcohol  (10%),  the 
precipitate  being  washed  with  very  dilute  alcohol, 
and  after  ignition  weighed  as  platinum.  The  filtrate 
is  evaporated  to  one  third  of  its  volume  and  boiled 
with  5  c.c.  of  concentrated  hydrochloric  acid  and 
5  g,  of  sodium  chlorate  for  each  100  c.c.  After 
addition  of  an  equal  volume  of  alcohol  to  the  chlorine- 
free  solution,  rhodium  is  precipitated  with  potassium 
nitrite,  the  precipitate  being  washed  with  50%  alcohol 
and  the  filtrate  used  for  determining  ruthenium, 
osmium,  and  iridium,  The  precipitate  is  dissolved 
in  aqua  regia,  the  excess  of  acid  removed,  the  chloride 
reduced  with  magnesium  or  zinc,  and  the  rhodium 
washed  with  dilute  hydrochloric  acid  and  ignited  in 
hydrogen.  The  filtrate  is  evaporated  to  remove 
nitrous  fumes,  and  concentrated  hydrochloric  acid 
(10  c.c.  per  100  c.c.)  is  added,  and  evaporation  con¬ 
tinued  until  solids  separate,  when  2—3  vols.  of 
W'ater  are  added,  followed  by  sodium  hydroxide  to 
alkalinity,  and  alcohol  to  33  vol.-%.  The  precipitated 
ruthenium  oxide  is  dissolved  in  hydrochloric  acid,  the 
metal  precipitated  with  magnesium  or  zinc,  and 
ignited  in  hydrogen.  The  filtrate  is  evaporated  to 
remove  alcohol ;  the  osmium  and  iridium  are  precipit¬ 
ated  with  zinc  dust  and  washed  with  very  dilute 
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hydrochloric  acid.  The  iridium  is  dissolved  from  the 
filter  in  sodium  hypochlorite  solution,  the  osmium 
being  ignited  in  hydrogen.  Zinc  and  hydrochloric 
acid  are  added  to  the  iridium  solution,  the  iridium 
being  dried  at  190°  before  being  heated  in  hydrogen. 

Chemical  Abstracts. 

Ultra-violet  light  filter.  F.  Saunders  (J.  Opt. 
Soc.  Amer.,  1928,  16,  362). — One  mm.  of  a  solution 
of  potassium  hydrogen  phthalate  containing  40 ’836  g. 
per  litre  transmits  uniformly  up  to  3000  A.,  and  cuts 
off  sharply  at  that  wave-length.  The  salt  should  be 
recrystallised  several  times.  C.  W.  Gibby. 

Experiments  on  Geiger  ion  counters.  R.  D. 
Bennett  (J.  Opt.  Soc.  Amer.,  1928,  16,  339 — 354). — 
The  sensitivity  of  this  instrument  has  been  investig¬ 
ated  with  varying  dimensions,  voltage,  and  gas 

pressure.  It  is  very  sensitive  for  detecting  single 
ions,  but  only  moderately  so  for  ultra-violet  light,  as 
its  efficiency  is  low.  Quantitative  use  is  possible  only 
if  the  sensitivity  can  be  kept  constant  over  long 
periods.  *  0.  W.  Gibby. 

Projection  electroscope  for  standardising 

radium  preparations.  L.  F.  Curtiss  (J.  Opt.  Soc. 
Amer.,  1928, 16,  363 — 366). — For  standardising  strong 
radium  preparations  the  ordinary  gold-leaf  electro¬ 
scope  observed  through  a  microscope  involves  danger 
to  the  operator,  and  eyestrain.  An  instrument  is 
described  in  which  a  quartz  fibre  attached  to  the  gold 
leaf  is  projected  ( x  100)  on  a  ground-glass  scale. 

C.  W.  Gibby. 

Vacuum  stopcock.  A.  P.  H.  Trivelli  (J.  Opt. 
Soc.  Amer.,  1928,  16,  367 — 369). — Greater  security 
in  mercury  sealed  stopcocks  for  vacuum  work  may  be 
obtained  by  having  a  ring  of  mercury  round  the  centre 
of  the  barrel,  filled  from  a  small  funnel  sealed  on 
the  outside.  C.  W.  Gibby. 

Automatic  colorimeter.  G.  Baganz  (Chem. 
Fa'br,,  1928,  358). — The  apparatus  is  designed  for  the 
control  of  the  chlorination  of  town’s  water  by  the  use 
of  benzidine  and  potassium  iodide  as  colorimetric 
indicators,  but  is  capable  of  adaptation.  It  consists 
of  an  electrical  arrangement  for  the  taking  of  samples, 
addition  of  indicators,  and  washing  out  of  the 
apparatus  at  regular  time  intervals,  the  observation 
only  being  left  to  the  attendant.  0.  Irwin. 

Selenium  cells  as  colorimeters.  A.  Mickwitz 
(Z.  anorg.  Chem.,  1928,  171,  285— 311).— In  order  to 
study  the  absorption  of  light  by  a  solution,  the  effect 
of  the  transmitted  light  on  the  resistance  of  a 
selenium  cell,  measured  by  the  current  passing  when 
a  constant  P.D .  is  applied,  may  be  compared  with  the 
effect  obtained  by  using  as  absorbent  a  layer  of  water 
of  the  same  thickness,  and  the  same  source  of  light. 
In  order  to  eliminate  the  effect  of  variations  in  the 
properties  of  the  cell  with  the  time  and  also  hysteresis 
effects  in  the  resistance,  the  cell  is  exposed  to  the  light 
transmitted  by  the  water  and  the  light  transmitted  by 
the  solution  for  alternate  periods  of  20  sec.  each, 
each  period  of  illumination  being  separated  from  the 
following  period  by  40  sec.  of  darkness,  and  this  is 
continued  until  the  current  corresponding  with  each 
kind  of  light  becomes  constant.  The  absorption  by 
the  solution  is  then  expressed  numerically  by  the  ratio 
x  of  the  quantity  (current  passing  through  the  cell 


when  illuminated  by  the  light  transmitted  by  the 
solution  current  passing  in  darkness)  to  the  corre¬ 
sponding  quantity  for  the  water.  Absorption  curves 
constructed  in  this  way  for  solutions  of  copper  sulphate 
and  copper  nitrate  may  be  used  for  the  colorimetric 
determination  of  these  salts,  the  mean  error  with  the 
sulphate  being  ±1*5%.  As  the  value  of  x  is  affected 
considerably  by  variations  in  the  P.D .  applied  to  the 
cell,  this  should  be  kept  constant  for  all  the  measure¬ 
ments.  Iron  may  be  determined  colorimetrieally  in 
the  form  of  colloidal  ferrous  sulphide,  the  oxidation 
of  which,  with  consequent  change  of  colour,  is  delayed 
by  addition  of  sodium  sulphite;  the  mean  error  is 
±2*5%.  Experiments  of  this  kind  show  that  a 
saturated  solution  of  ferrous  sulphide  at  the  ordinary 
temperature  contains  0-0028  g.  of  iron/litre. 

R.  CUTHILL. 

Still  for  preparation  of  pure  water.  H.  S. 
King  (Proc.  Nova  Scotian  Inst.  ScL,  1927,  16,  176). — 
A  simple  adaptor  for  fitting  a  tin  condenser  on  to  the 
neck  of  an  ordinary  flask  is  described.  S.  J.  Gregg. 

Application  of  an  electromagnetic  force  to  the 
thermobalance,  Z.  Shi  bat  a  and  M.  Furiushiha 
(Bull.  Chem.  Soc.  Japan,  1928,  3,  118 — 123).— If 
the  sensitivity  of  Honda’s  thermobalance  (of.  Sci. 
Rep.  Tohoku  Imp.  Univ.,  1915,  4,  97)  is  increased 
its  range  is  reduced  and  errors  due  to  hysteresis  in 
the  spring  are  increased.  This  is  overcome  by  attach¬ 
ing  an  iron  rod,  on  the  axis  of  a  solenoid,  to  the  wire 
connecting  the  beam  to  the  spring.  Movement  of 
the  beam  is  counteracted  by  passing  a  current  through 
the  solenoid,  the  change  in  weight  being  calculated 
from  the  value  of  the  current.  Accuracy  equal  to 
that  of  a  chemical  balance  is  obtained. 

C.  J.  Smithells. 

Apparatus  for  analysis  ol  solutions,  especially 
bleach  liquors  containing6  chlorine.  K.  Hintz- 
mann.— See  B.,  1928,  478. 

Physical  methods  in  chemical  laboratories. 
III.  Production  of  intense  magnetic  and  electric 
fields.  H.  Gehlen  (Z.  angew.  Chem.,  1928,  41, 

7 14 — 7 1 6 ) . — Modern  methods  for  the  production  of 
intense  magnetic  and  electric  fields  are  briefly 
described.  J.  3.  Carter. 

Pumice  impregnated  with  anhydrous  mag¬ 
nesium  perchlorate  as  a  drying  agent.  J.  H, 
Yob,  R,  W.  McGahey,  and  W.  T.  Smith  (Ind.  Eng. 
Chem.,  1928,  20,  656— 657).— Pumice  granules  are 
soaked  for  24  hrs.  in  35%  magnesium  perchlorate 
solution,  heated  at  175°  to  dehydration,  and  further 
heated  at  about  240°  in  a  slow  current  of  dry  (P2O5) 
air,  at  rates  of  flow  from  1*5  to  3a5  litres  per  hr. 
The  material  has  greater  capacity  than  phosphorus 
pentoxide ;  it  can  be  repeatedly  reactivated  and  does 
not  become  sticky  on  handling  or  form  channels 
through  use.  It  contracts  on  absorbing  water  and 
is  neutral.  At  rates  higher  than  5  litres  per  hr.  the 
agent  is  less  effective  than  phosphorus  pentoxide. 

D.  G.  Hewer. 

Automatic  apparatus  for  determination  of 
small  concentrations  of  sulphur  dioxide  in  air* 
M.  I).  Thomas  and  R.  J.  Cross  (Ind.  Eng.  Chem,,  1928, 
20,  645—647 ) .—The  air  sample  is  drawn  continu¬ 
ously  by  a  Nelson  pump  delivering  about  30  litres  in 
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2  min.,  corresponding  with  approximately  1  g.-mol. 
vol.  under  conditions  of  operation,  and  the  absorber 
consists  of  a  standard  “  salvarsan  tube  JJ  containing 
about  1  g.  of  starch,  2  g,  of  potassium  iodide  per 
litre,  and  the  necessary  iodine.  Its  strength  is  deter¬ 
mined  by  titration  with  0-002A7- -sodium  thiosulphate, 
1  c.e,  of  which  corresponds  with  1  in  I06  of  sulphur 
dioxide  for  1  g.-mol.  vol.  of  air.  The  method  is  auto¬ 
matic  to  the  point  of  titration;  a  diagram  of  the 
apparatus  is  given.  A  modification  for  field  work 
uses  the  intake  manifold  of  the  conveying  motor-car 
for  obtaining  suction.  The  method  was  tested  by 
comparison  with  the  Selby  method  with  satisfactory 
results,  and  concentrations  of  sulphur  dioxide  as  low 
as  1  in  107  of  air  were  dealt  with  since  a  0* 000075 AT~ 
solution  of  iodine  did  not  change  when  400  litres  of  air 
were  aspirated  through  it.  With  high  concentrations 
of  iodine  incomplete  absorption  of  sulphur  dioxide 
and  volatilisation  of  iodine  may  occur,  but  the  method 
is  trustworthy  up  to  6  in  103.  D.  G.  Hewer. 

Regulation  of  flow  of  carbon  dioxide  through 
a  combustion  train.  J,  C,  Bioe  (Ind.  Eng*  Chem., 
1928,  20,  627). — A  positive  pressure  may  be  impressed 
on  a  small  Kipp  apparatus  by  fixing  a  slightly  inflated 
rubber  balloon  to  a  small  glass  tube  through  the  top 
orifice  o!  the  generator.  Backing  of  the  acid  in  the 
Kipp  apparatus  is  thus  avoided  and  the  slightest 
pressure  on  the  balloon  will  counterbalance  the  suction 
caused  by  the  column  of  mercury  in  the  nitrometer. 

D.  G*  Hewer. 

Apparatus  for  determining*  m.  p.  S.  Avery 
(Irak  Eng.  Chem.,  1928,  20,  570).— A  Thiele  tube, 
lengthened  for  the  use  of  an  Anschutz  total- immersion 
thermometer  and  modified  to  permit  mechanical 
circulation  by  a  propeller  driven  by  a  small  fan  motor, 
is  used  for  the  determining  of  m,  p.  It  is  suitable 
for  use  with  petrolatum,  glycerol,  or  with  a  glass  pro¬ 
peller  and  shaft  and  lead  bearing  for  sulphuric  acid. 
The  tube  is  heated  in  the  same  way  as  a  Thiele  tube, 
and  the  temperature  can  be  very  accurately  regulated, 
fluctuation  of  the  thermometer  with  slow  heating 
being  avoided.  D.  G.  Hewer. 

s  Extraction  apparatus  especially  for  use  with 
liquids.  P,  H.  Prausnitz  (Cliem.  Fabr.,  1928, 
346 —  347). — The  use  of  a  perforated  glass  filter  in  the 
extraction  of  aqueous  solutions  with  ether  in  the 
bottom  of  the  extraction  tube  is  of  great  value  in 
producing  effective  distribution*  The  extraction 
tube  should  be  cylindrical  and  the  space  beneath  the 
filter  plate  as  small  as  possible.  Several  different 


arrangements  of  extraction  apparatus  are  described 
and  times  required  for  complete  extraction  of  a  given 
solution  determined.  C.  Irwin. 

Stand  for  electrolysis  with  a  rotating'  electrode. 

A.  G under  (Z.  anal*  Ohem.,  1928,  73,  4:1*1 . 44o ) — 

The  stand  comprises  a  heavy  cast-iron  tripod  with 
enlarged  foot  pieces  and  a  thick  glass  central  rod 
carrying  a  movable  cast-iron  arm  on  one  side  of  which 
are  the  driving  pulleys  and  on  the  other  the  rotating 
gear  operating  in  a  mercury  contact  cup  on  one 
branch  of  the  arm.  *  A.  R,  Powell*. 

Moving;  flames*  W.  Payman  (J.C.S.,  1928, 
1738—1740 ;  cf.  this  vol*,  729).— A  “  flame-speed  ” 
camera  and  a  “  wave-speed  camera  are  described. 
These  are  used  in  determining  the  speeds  of  flames, 
and  examining  their  mode  of  propagation,  use  being 
made  of  the  abrupt  change  in  refractive  index  of  a  gas 
mixture  at  the  surface  of  a  flame  passing  through  it. 

R.  A*  Pratt. 

Eqxiilibrator  ;  device  for  determination  of  the 
distribution  ratio  of  a  volatile  solute  between 
two  miscible  solvents.  G.  Jones  and  B.  B. 
Karlan  (J.  Ainer.  Chom*  Soc.,  1928,  50,  1600 — 
1603). — Two  dosed  bulbs  are  so  mounted  and  con¬ 
nected  together  by  tubes  that  on  rotation  gas  or 
vapour  is  forced  to  bubble  continuously  and  consecut- 
ively  through  two  separated  liquids, 

S.  K.  Tweedy. 

Nomography.  III.  Logarithmic  and  ex¬ 
ponential  functions.  0.  Liesche  (Chora.  Fabr., 
1928,  359—361,  392— 394) 1 The  use  of  logarithmic 
scales  facilitates  the  graphical  solution  of  numerous 
problems*  Various  examples  are  given  of  the  com¬ 
bination  of  a  logarithmic  scale  and  an  equally  divided 
scale  or  of  two  logarithmic  scales  arranged  either 
parallel  or  "  project  ively  ”  at  an  angle  for  the 
graphical  determination  of  the  breaking  down  of 
mesothorium,  the  variation  of  a  reaction  velocity  with 
the  temperature,  the  iodomefcrie  determination  of 
antimony,  etc,  C.  Irwin. 

Visual  method  of  showing1  high  temperature 
coefficient  of  resistance  of  metals  as  compared 
with  alloys.  P.  Rood  (J.  Opt.  Soc.  Amer.,  1928, 
16,  357 — 359). — An  experiment  suitable  for  lectures. 

0 .  W  *  G  IB  B  Y . 

Rational  nomenclature  of  chemical  com¬ 
pounds.  A.  Se.uentzov  (Ukraine  Chem.  J.,  1928, 
3  [ScLJ,  39 — 45). — It  is  proposed  to  base  Ukrainian 
chemical  nomenclature  on  international  names,  as 
opposed  to  national.  R.  Truszkowski. 
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Spectroscopic  proof  of  the  presence  of  boron 
in  the  sun,  S.  B.  Nicholson  and  N.  G.  Perrakis 
(Compt,  rend.,  1928,  186,  1523—1524;  cf.  this  vol., 
340). — Boron  has  been  shown  to  be  present  in  the 
mn  by  the  identification  of  26  out  of  81  of  the  most 
intense  rays  in  the  spark,  spectrum  of  boric  acid 
in  the  region  4645 — 5137  JL,  the  remainder  being 
unidentifiable  on  account  of  the  proximity  of  other 
strong  solar  rays,  some  of  which  showed  the  Zeeman 


effect.  The  mean  and  maximum  disagreements  were 
0*005  and  0*013  A.,  respectively*  J.  Grant* 

Nocturnal  fluctuations  of  ozone.  D.  Chalonge 
(Compt.  rend.,  1928,  186,  1856—1858;  cf.  this  yoL, 
389), — Daily  and  nightly  determinations  at  Paris  of 
the  thickness  of  the  layer  of  ozone  in  the  upper 
atmosphere  from  October  1927  to  April  1928  have 
shown  that  when  suitably  corrected  for  the  absorption 
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coefficients  of  ozone  for  the  spectral  regions  used,  the 
results  confirm  those  of  other  workers  (cf.  Buisson, 
this  vol.,  611).  A  mean  nightly  value  of  3*35  mm. 
(under  conditions  of  normal  temperature  and  pressure) 
was  obtained,  there  being  no  seasonal  variation  and 
very  little  deviation  from  determinations  made  in 
the  daytime.  J.  Grant. 

Chemical  characters  of  waters  of  Florida. 
W.  D.  Collins  and  C.  S.  Howard  (U.S.  GeoL  Survey, 
Water-Supply  Paper  596  G,  Feb.  17,  1928,  177— 
233). 

Organic  content  of  the  water  of  small  lakes. 
E.  A.  Bibge  and  C.  Juday  (Proc.  Amer.  Phil.  Soc., 
1927,  66,  357— 372).— A  study  of  lakes  in  N.E. 
Wisconsin.  A  low  proportion  of  inorganic  matter  is 
associated  with  a  low  content  of  organic  matter,  but  a 
high  proportion  of  inorganic  matter  may  be  associated 
with  a  low  or  high  organic  matter  content. 

Chemical  Abstracts. 

Radioactivity  of  water  from  various  sources 
in  Poland.  S.  Guabianka  (Rocz,  Chem.,  1928,  8, 
183 — 194). — The  radioactivity  of  water  from  nine 
different  sources  of  mineral  water  varies  from  1*98  to 
9*72  Mache  units.  R.  Tjruszkowski. 

Necessity  of  the  physical-chemical  study  of  the 
reaction  2CaC03+MgS04  CaC03fMgC03+ 
0aSO4.  B.  P.  Krotov  (Ann.  Inst.  Anal.  Phys. 
Chem.,  1927,  3,  882— 682).— The  importance  of 
Hey  dinger’s  reaction  (Trans.  Roy.  Soc.  Edinburgh, 
1827,  36)  for  the  study  of  the  formation  of  deposits 
in  salt  lakes  is  pointed  out.  Dolomite  and  magnesite 
may  be  among  the  ultimate  products  of  this  reaction, 
the  direction  of  which  depends  on  the  concentration 
of  other  salts  in  solution,  as  well  as  on  that  of  its 
substrates,  and  on  the  temperature  of  the  water. 

R.  Tbttszkowski. 

System atics  of  salt  lakes.  B.  P.  Krotov  (Ann. 
Inst.  Anal.  Phys.  Chem.,  1927,  3,  641—662). — An 
historical  and  theoretical  review  of  the  reactions 
taking  place  in  salt  lakes,  on  the  basis  of  which  a  new 
classification  of  such  lakes  is  proposed. 

R.  Tbuszkowski. 

Sulphur-b  earing  waters  of  Helouan-les-Bains  ; 
their  composition  and  therapeutic  value.  S. 
Narkerier  {J.  Egypt.  Med.  Assoc.,  1928,  11,  57—72, 
114—128). 

Base  exchange  and  the  formation  of  coal. 
E.  McK.  Taylor— See  B.,  1928,  509, 

Occurrence  of  iodine  in  phosphate  beds,  E. 
Wilke-Dorfurt,  J,  Beck,  and  G.  Plepp  (Z.  anorg. 
Chem.,  1928,  172,  344 — 352).— In  continuation  of 
previous  work  (A.,  1927,  642),  the  iodine  in  a  very 
large  number  of  phosphate  minerals  has  been  deter¬ 
mined,  using  several  different  methods.  The  results 
are  recorded.  Attempts  to  prepare  an  iodoapatite 
have  been  unsuccessful,  and  no  appreciable  quantity 
of  iodine  has  been  found  in  apatites  from  different 
sources.  The  iodine  found  in  the  different  phosphate 
beds  is  attributable  to  a  biological  origin.  The  large 
variations  in  iodine  content  are  no  doubt  due  to 
differences  in  geological  history  and  climatic  con¬ 
ditions  since  formation.  M.  S.  Burr. 


Tremolite,  clinohumite,  stromeyerite,  natron, 
and  hexahydrite.  T.  L.  Walker  and  A.  L.  Parsons 
(Univ.  Toronto  Stud.,  GeoL  Ser.,  Gontrib.  Can.  Min., 
1927,  No.  24,  15 — 24). — Tremolite,  d  2-96,  from 
Faraday,  Ont.,  contained  (analyses  by  Rickaby)  : 
Si02  57*36,  Ti02  0*14,  A1203  1*04,  Fe*03  0*21,  FeO  0*72, 
CaO  1241,  MgO  25*22,  Na20  149,  K26  0*47,  H20  0*44, 
total  99*50%.  Clinohumite  from  Chaff ey's  Locks, 
d  3*17,  contained  Si02  3742,  Ti02  144,  Fe203  046, 
FeO  1*27,  MgO  56*32,  MnO  0*10,  H20  0*56,  F  5*04,  less 
0  2*12,  total  100*19%.  Stromeyerite  from  Cobalt 
and  Gorvganda,  Out.,  d  6*26,  contained  Cu  31*00, 
Ag  53*31,  S  16*02,  total  100*33%.  Natron  from 
Clinton,  B.C.,  d  1*34,  contained  Na20  21*23,  C02 
15*46,  H20  83*59,  total  100*28%.  Hexahydrite  from 
Oroville,  Washington,  d  1*71,  contained  MgO  17*88 
(Al203,Fe20g)  0*10,  S03  34*64,  H20  47*32,  insol.  0*03, 
total  99*97%.  Chemical  Abstracts. 

Bytownite  and  huronite.  T.  L,  Walker  and 
A.  L.  Parsons  (Univ.  Toronto  Stud.,  GeoL  Ser,, 
Gontrib.  Can.  Min.,  1927,  No.  24,  5 — 11). — Bytownite 
(crushed  and  granulated  anorthosite)  contains  Si02 
54*30,  A1203  2749,  Fe203  1*27,  CaO  10*21,  MgO  0*50, 
Na2G  4*77,  K20  0*84,  H20  0*79,  total  100*17%. 
Huronite  (75%  muscovite  and  some  zoisite)  contains 
SiOo  46*70,  AU03  31*60,  Fe.03  1*41,  FeO  0*57,  CaO 
6*90,  MgO  0*84,  MnO  0*05^  K20  6*96,  Na»0  145, 
H20  3*63,  003  0*40,  total  100*31%.  (Analyses  by 
Rickaby.)  "  Chemical  Abstracts. 

Cohenite  from  Ovifak,  Greenland.  E.  Thom¬ 
son  (Univ.  Toronto  Stud.,  GeoL  Ser.,  Gontrib.  Can. 
Min.,  1927,  No.  24,  41 — 43). — Cohenite  contains 
Fe  78*12,  S  16=40,  insoL,  3a86%,  corresponding  with 
the  formula  Fe2S,  but  the  residue  examined  was  not  a 
pure  mineral.  Chemical  Abstracts. 

Serpentine  and  chlorite.  N.  Kurnakov  and 
V.  Cernyh  (Mem.  Soc.  Russ.  Min.,  1926,  55,  183— 
194;  Chem.  Zentr,,  1928,  i,  1013—1014;  cf.  this  vol., 
268).— The  formula  H2Mg3Si2Oa  fairly  accurately 
expresses  the  composition  of  many  serpentines;  if 
alumina  (up  to  8*2%)  is  present,  the  chlorites  are 
approached.  The  nature  of  the  heating  curves  is 
discussed.  With  increase  in  the  alumina  content  the 
orthochlorites  show  conversion  into  corundophilite 
and  amesite.  A.  A.  Eld  ridge. 

Crystallography  of  aurichalcite,  danhurite, 
cerussite,  etc.  II.  Buttgrnbach  (M6m.  Soc,  Roy, 
Sci.  Liege,  1924,  [3],  12,  No.  9) —A  review  is  given  of 
the  literature  on  the  crystallography  and  optics  of 
aurichalcite .  A  new  crystal-form  is  noted  on  danburit e 
from  Switzerland.  Twinned  crystals  of  eerussite 
from  Tunisia  are  figured  and  described.  Crystallo¬ 
graphic  data  are  given  for  m-xylylhydrocotarnine, 
o-3  m-,  and  p-tolylhydrocotamine,  tin  dibromodi- 
p-tolyl,  tin  tetratolyl  (o-,  m-,  and  p-),  tin  tetra- 
a- naphthyl.  L,  J.  Spencer, 

Louisite,  T.  L.  Walker  (Proc.  Nova  Scotian 
Inst.  Sci.,  1927,  16,  35— 37).— Louisite  consists  of  an 
aggregate  of  radiating  spherules  of  quartz  in  cleavable 
apophyllite.  S.  J.  Gregg. 

Anorthoclase  in  caucasites.  I).  S.  Beliankin 
(Bull.  Acad.  Sci.  Russ.,  1927,  1115— 1123).— The 
author  classifies  the  anorthoclases  with  ortho clases 


ORGANIC  CHEMISTRY. 


865 


and  distinguishes  the  four  series  :  potassium  and 
sodium  anorthoelases,  either  with  low  or  medium 
values  of  2  V,  or  with  high  values  of  2  V,  It  is  sug¬ 
gested  also  that  the  anorthoelases  with  low  or  medium 
2V  be  termed  potassium  sanidine  (or  simply  sanidine) 
and  sodium  sanidine  respectively.  Potassium  san¬ 
idine  occurs  widely  in  igneous  rocks,  principally  in 
intruded  materials  and  mostly  in  those  of  recent  age. 

T.  H.  Pope. 

Minerals  from  new  veins  in  Belgian  Congo. 
H.  Buttgenbach  (Mem.  Soc.  Roy.  Sci.  Liege,  1927, 
[3],  14,  No.  4). — Accounts  are  given  of  several 
minerals  from  veins  of  copper  ore  in  limestone  near 
intrusive  rocks  recently  discovered  at  several  places 
along  the  tributaries  of  the  Lubi  river.  Massive 
stromeyerite  contains  On  2045,  Ag  60*00,  S  15-65, 
Pe  0-26,  insol.  2*56,  total  98-92%.  Plancheite 
intermixed  with  shattuckite  and  chrysoeolla  gave 
Si02  41*24,  OuO  50-67,  CaO  trace,  B20  5*54,  moisture 
0*85,  insol.  1-36,  total  99*66%.  Crystals  of  willemite, 
baryte,  libethenite,  and  volborthite  are  figured  and 
described.  L.  J.  Spencer. 

New  mineral  [berthonite]  from  Tunis.  H. 
Buttgenbach  (Ann.  Soc.  geol.  Bel g.,  1927,  46,  212; 
Chem.  Zentr.,  1928,  i,  1013) . — Berthonite,  d  5*49, 
hardness!— 5, contains Pb  21*83,  Cu  23*68,  Sb  3245%, 
corresponding  with  the  formula  5PbS ,9Cu2S ,7 Sb2S3. 

A.  A.  Eldridge. 

Two  scapolites  from  the  banks  of  the  Slioudi- 
anka  River.  S.  Smirnov  (Mem.  Soc.  Russe  Min., 
1927,  55,  354^—361 ;  Chem.  Zentr.,  1928,  i,  1014). 

Mineralogy  of  the  bauxites  of  the  Fenouillet 
region.  J.  de  L apparent  (Compt.  rend.,  1928, 


186,  1560— 1561 ;  cf.  ibid.,  1927,  185,  658).— The 
bauxites  examined  were  all  essentially  of  the  diaspore 
(A1203,H20)  type,  and  contained  about  50%  in  the 
form  of  numerous,  very  small,  flat  macleated  crystals 
situated  along  the  optical  axes,  the  inacles  being 
similar  to  those  of  manganite.  The  crystals  were 
distributed  throughout  the  mass  of  the  rock,  some¬ 
times  in  the  pure  state,  but  usually  associated  with 
clays,  gibbsite,  or  vegetable  tissues  and  then  forming 
a  succession  of  crusts.  Boehmite,  which  is  often 
associated  with  diaspore,  was  not  observed. 

J.  Grant. 

Apophyllite.  S.  di  Franco  (Atti  Acc.  Gioenia 
Sc.  Na.  Catania,  1926,  15,  No.  7  ;  Chem.  Zentr.,  1928, 
i,  1013).—  A  specimen  of  apophyllite  contained  Si0o 
52*75,  CaO  2543,  KaO  4*73,  Na20  0*43,  H2()  16*8% 
and  had  2*375.  *  A.  A.  Eldridge, 

Analcime.  S.  di  Franco  (Boll.  Soc.  Geol.  ItaL, 
1926,  45,  1 ;  Chem.  Zentr,,  1928,  i,  1013).— A  speci¬ 
men  of  analcime  contained  H20  8*22,  SiO»  54*10, 
A1203  23*68,  CaO  0*45,  Na20  1340,  K20  0*34%,  and 
had  d  2*249.  A.  A.  Eldridge. 

Successive  treatment  of  mined  platinum  from 
Tagil  with  dilute  aqua  regia,  B.  0.  Karpov 
(Ann.  inst.  platine,  1927,  5,  363 — 364). — Successive 
treatment  of  a  grain  of  crude  platinum  with  portions 
of  aqua  regia  showed  that  the  outer  layers  contained 
more  iron  and  copper  than  the  nucleus. 

Chemical  Abstracts. 

Minerals.  H.  Collins  (Chem.  News,  1928,  136, 
385 — 387). — Data  for  twelve  minerals  are  given  (see 
this  voL,  613). 
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Cholesterol  as  parent  of  petroleum.  II. 
N.  D,  Zeltnski  and  K.  P.  Lavrovski  (Ber.,  1928. 
61,  [B],  1291—1294;  cf,  B.,  1927,  865). — The  various 
fractions  of  the  hydrocarbons  obtained  by  the  action 
of  aluminium  chloride  on  cholesterol  ( loc .  tit.)  have 
been  subjected  to  catalytic  dehydrogenation  and  the 
products  treated  with  fuming  sulphuric  acid.  The 
artificial  petroleum  ”  is  shown  to  consist  of  a 
complicated  mixture  of  hydrocarbons  containing  only 
verJ  small  amounts  of  aromatic  substances.  It 
consists  chiefly  of  paraffins  and  ajdop  araffins, 
mainly  derivatives  of  ci/cfohexane.  The  fractions  are 
readily  dehydrogenated  and  the  products,  after 
removal  of  the  aromatic  hydrocarbons,  consist  either 
exclusively  of  compounds,  CMH2ni+2  (octanes,  nonanes, 
decanes),  or  mixtures  of  these  with  cyc/oparaffins 
(naphthenes)  of  hexahydroaromatic  character. 

H.  Wren. 

Electrosynthesis.  M.  Z.  Yovitc hitch  (Bull. 
Acad.  roy.  Belg.,  1927,  [v],  13, 365—370  ;  cf.  A.,  1925, 
406).— The  sum  of  the  percentages  of  carbon  and 
Hydrogen  in  the  products  obtained  by  the  action  of  a 
silent  electric  discharge  on  ethylene  and  benzene  (both 
normally,  but  not  rigorously  purified  and  dried) 
13  considerably  below  100.  Since  these  products, 
unlike  those  previously  investigated,  lose  in  weight  on 


exposure  to  air  it  is  assumed  that  this  deficiency  is  due 
entirely  to  the  action  of  the  electric  discharge  itself. 
A  similar  deficiency  is  found  in  the  case  of  the  products 
from  acetylene  which  has  been  in  contact  with  the  air 
only  for  the  minimum  possible  time.  J.  W.  Baker. 

Polymerisation  of  olefines.  R.  van  Winkle 
(J.  Amer.  Pharm.  Assoc.,  1928,  17,  544 — 547). — The 
harmful  impurities  in  propylene  for  anaesthetic 
purposes  are  probably  higher  ethylenic  hydrocarbons 
formed  during  the  dehydration  of  isopropyl  alcohol. 
It  was  hoped  to  remove  these  by  polymerisation ; 
contrary  to  the  view  of  Lebedev,  however,  propylene 
also  polymerises  in  the  cold  when  under  pressure  in 
contact  with  activated  floridin  (a  commercial  silicate). 
After  2  months,  a  liquid  containing  hi-  and  ter- 
molecular  polymerides,  b.  p.  about  7GU  and  100  A 
respectively,  is  obtained.  After  a  year  a  mixture  of 
products  is  obtained,  of  which  three  volatile  fractions 
and  a  residue  are  examined  by  the  depression  of 
f.  p.  of  benzene;  the  empirical  formulae  are  (C3H6)3, 
b.  p.  35*5—37*50/7  mm.  (15%);  (C3H6)4,  b.  p. 

60—64*577  mm.  (30%);  (G3H6)5,  b.  p.  82—8573  mm. 
(15%),  and  higher  polymerides  (40%). 

tsoButylene  when  passed  through  a  short  column 
of  catalyst  forms  some  dimerides ;  with  a  long 
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column,  only  (04H8)3,  b.  p.  43 — 46°/7  mm,  (62*5%) ; 
(C4H8)4,  b.  p.  70—7975  min,  (13-3%),  and  higher 
polymerides  (24*2%)  are  formed.  E.  W.  Wignall. 

Action  of  the  silent  electric  discharge  on  hydro™ 
carbons  of  the  ethylene  series,  N.  D.  Priani- 
schnikov  (Ber.,  19.28,  61,  [jB],  1358—1363;  cf.  A,, 
1927,  336). — The  most  volatile  fractions  obtained  by 
the  po^unerisation  of  isobutylene  under  the  action  of 
the  silent  electric  discharge  contain  more  hydrogen 
than  is  required  for  the  composition  ChMfn,  so  that 
the  process  is  accompanied  by  re-distribution  of  the 
hydrogen  atoms.  The  saturated  hydrocarbons  are 
concentrated  in  the  fractions  of  lower  b.  p.  Poly¬ 
merisation  is  also  accompanied  by  fission  and  re¬ 
arrangement  of  alkyl  groups,  thus  explaining  the 
production  of  fractions,  b.  p.  32—52°  and  75—85°, 
with  mol,  *wt,  corresponding  with  06  and  07  compounds 
in  which  about  20 — 30%  of  hydrocarbons  C„H27t  and 
70—80%  of  compounds  O^EL^x*  are  present.  Add¬ 
ition  of  bromine  and  reduction  of  permanganate 
prove  the  presence  of  unsaturated  linkings,  but 
poly  methylene  derivatives  can  be  present  only  in  small 
amount.  The  low  b.  p,  and  density  of  the  C6  fraction 
indicate  a  highly-branched  structure  of  the  hydro¬ 
carbons.  The  first  fraction  probably  contains  pp-db 
mefchylbutane  and  p p -dimethylbutylene,  whilst  pS- 
and  pp-dimethylpentanes  and  p  Py-triro  ethyl  butane 
are  probably  present  in  the  second  fraction.  The 
products  of  higher  b.  p.  are  notably  richer  in  unsatur¬ 
ated  hydrocarbons  and  contain  also  naphthenes. 
After  treatment  with  chromic  acid  mixture  their 
composition  corresponds  with  60%  of  C«K>„  and 
40%  of  CjiELrt+o ;  lack  of  additive  power  indicates  the 
presence  of  naphthenes.  The  presence  of  aromatic 
compounds  appears  unlikely.  The  action  of  the 
silent  electric  discharge  on  eihvleiiic  hydrocarbons  is 
closely  similar  to  that  of  high  temperature  and  pressure. 
The  character  of  the  products  depends  largely  on 
conditions,  prolongation  of  the  action  causing  increase 
in  the  quantity  of  highl  y -polymerised,  non-volatile 
substances.  Increase  in  electric  tension  does  not 
influence  the  process  to  the  same  degree,  whereas  the 
structure  of  the  original  hydrocarbon  greatly  affects 
the  rate  of  reaction.  H.  Wren, 

Action  of  bromine  water  on  certain  olefinic 
hydrocarbons  and  ethers.  J.  Read  and  W.  G. 
Beid  (J.C.S.,  1928,  1487— 1493).—' The  action  of 
bromine  water  on  styrene,  a  number  of  related 
aromatic  ethers,  and  other  ethylene  derivatives  lias 
been  investigated.  With  styrene,  anethole,  safrole, 
and  isosafrole  the  yield  of  bromohydrin  (determined 
by  titration  of  the  hydrobromic  acid  produced  with 
sodium  hydrogen  carbonate,  solution)  is  increased  and 
that  of  the  di bromide  decreased  by  raising  the 
temperature  to  90°  and  by  dilution.  At  concen¬ 
trations  between  about  0*1  and  0*2  mol. /litre  the 
percentage  yields  of  the  bromohydrin  at  90°  and  at  the 
ordinary  temperature  are  as  follows :  styrene  77-9 
and  96*7,  anethole 47*9  and  76*1,  safrole  65*2  and  69*2, 
tsosafrole  67*0  and  72*8,  amylene  (trimethylethyl- 
ene)  78*9, — ,  dbA3-menfchenc  62*9, — ;  yields  of  more 
than  90%  with  ethylene,  sodium  maleate  and  fumar- 
atB,  indene,  itaconic,  cinnamic,  methylcoumaric,  and 
methylcoumarinic  acids,  more  than  85%  with  maleic 


acid  and  allyl  alcoliol,  and  51*5%  with  oleic  acid.  By 
application  of  this  method  are  obtained  p -hydroxy* 
$-phenyletkyl  bromide,  b,  p.  109—11072  mm,, 
1*5800,  df  T4994,  which  when  shaken  with  con¬ 
centrated  ammonia  for  10  hrs.  yields  |3 -hydroxy- 
13 -phenylethylamine  ;  dl-$~kijdrozy-$-'p-inethozyphenyl 
iso propylamine,  m.  p.  84°  {hydrochloride,  m.  p.  182° ; 
benzoyl  derivative,  m*  p.  159°;  benzylidene  derivative, 
syrupy;  d-a-bromocamphorsutyhonate,  crude,  rn,  p, 
103°),  is  similarly  obtained  by  the  action  of  ammonia 
on  anethole  bromohydrin.  This  base  is  resolved  by 
fractional  crystallisation  of  the  d-camphorsulphonate, 
the  d-  fU  hydroxy  -  g  -  p  -  meth  ox  ypke  nylimp  ropy  lam  im 
d -camphor sulphonate,  m.  p.  194—195°,  [alD  +20*5°* 
separating,  from  which  is  obtained  d -^-hydroxy- 
P-p -nietJtozypkenyUmpropijlamine,  m.  p.  80—81°,  [a]0 
+4*6°  (water),  +13*9°  (methyl  alcohol),  +18*4* 
(ethyl  alcohol),  +22*9°  (benzene),  +21*7°  (acetone) 

( hydrochloride ,  m.  p.  171—172°,  [«]D  +14*7°;  benzoyl 
derivative,  m.p.  1 53— 1 54°) .  From  safrole  is  obtained 
the  dibromide.,  m.  p.  87°.  xsoSafrole  bromohydrin, 
when  treated  with  ammonia,  yields  $-a?nino~a*hydr- 
ozydihydroisosafrole,  GH20:C6H3*CH(0H)*CHMe‘NH2 
(. hydrochloride ,  m.  p.  154°),  whilst  amylene  bromo¬ 
hydrin  similarly  yields  -hydroxy -fi-methyl 

butane ,  b,  p.  60— 62°/ 16  mm.  (chloropkUinate,  m,  p. 
186° ;  benzoyl  derivative,  oil ;  p -niirobemzoyl  derivative, 
m,  p.  indefinite  about  65° ;  d -a-brommampkorsul- 
phonate,  m.  p.  170° ;  d-campkorsidphonate,  m.  p»  144°). 
When  amylene  bromohydrin  is  heated  with  aqueous 
potassium  hydroxide  for  0*5  hr.  it  is  converted  into 
trimethylethylene  oxide,  which  is  converted  by  the 
action  of  dilute  sulphuric  acid  into  methyl  isopropyl 
ketone  and  the  corresponding  glycol,  the  ketone  being 
best  obtained  by  heating  the  bromohydrin  with 
litharge  and  lead  chloride  in  a  sealed  tube  at  200°  for 
7  hrs.  c?I-A3-Menthene  is  conveniently  prepared  by 
the  action  of  phosphorus  trichloride  on  dbmenthol  at 
80°  for  1  hr.  (Robertson),  J.  W.  Baker. 

Reactions  of  simultaneous  reduction  and 
oxidation,  and  isomeric  transformations.  _  A.  E, 
Favors ki  {J.  Russ,  Plays.  Chem.  Soo.,  1928,  60, 
369—414) . — The  alcoholic  fermentation  of  dextrose 
(cf.  A,,  1926,  506)  appears  to  consist  of  a  series  of 
associated  reactions  of  reduction  and  oxidation, 
occurring  in  the  following  sequence.  A  molecule  of 
dextrose  decomposes,  giving  two  molecules  of  glyeer* 
aldehyde,  one  carbon  atom  at  the  point  of  attack  being 
reduced  to  give  a  primary  alcoholic  group  and  the 
other  oxidised  to  give  an  aldehydie  group.  The 
glyeeraldehyde,  like  a-glycol,  gives  up  water  and  forms 
methylglyoxal.  With  *  the  participation  of  water 
(1  mol.),  glyeeraldehyde  (I  mol.)  and  methylglyoxal 
(1  mol.)  yield  glycerol  (1  mol.)  and  pyruvic  acid 
(1  mob),  the  last  decomposing  to  form  acetaldehyde 
and  carbon  dioxide.  With  the  aid  of  water  (1  mol,), 
acetaldehyde  (1  mol.)  and  methylglyoxal  (1  mol.) 
react,  giving  ethyl  alcohol  and  pyruvic  acid. 

[With  Vasiliev.] — Favorski  (A.,  1913,  i,  12)  showed 
that,  when  treated  with  phosphorus  pentachloride, 
ketones  give,  according  to  their  structure,  either 
products  formed  by  replacement  of  the  carbonyl 
oxygen  atom  by  chlorine  or,  with  preliminary 
enolisation,  chloroketones.  Pinaeolin  reacts  in  the 
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first  way,  and  ethyl  leri. -butyl  ketone  in  the  second, 
giving  a-cMoroethyl  tort  .-butyl  ketone,  b.  p.  84°/53  mm., 
df  0*9814.  dl  0*9993,  which  reduces  Fehling’s  solution 
and,  when  heated  with  potassium  formate  and  methyl 
alcohol,  is  converted  into  (1)  trimethylacetylmethyl- 
carbinol,  OH*CHMe*CO  *CMe3 ,  which  is  mostly 
isomerised  into  acetyl -teri . - b u ty  lcarbinol, 
OH*CHAcKJMe3,  b.  p.  108 — 111°/ 100  mm.,  0*9523, 
df  0*9352  (cf.  Aschmarin,  A.,  1913,  i,  15),  in  the 
conditions  of  the  experiment ;  conversion  of  the 
last-named  compound  into  the  glycol,  p  88- 1  rime  thy  b 
pentane-py-diol  (cf.  Prileschaefi,  A.,  1904,  i,  795),  m.  p. 
64*5 — 65°,  may  be  effected  by  treatment  with 
magnesium  methyl  bromide,  and  oxidation  of  this 
diol  yields  oxoctenol ;  (2)  $£ - dimethylp e?i tane-$y-diol9 
m.  p.  54°.  [V.  V.  D on .  vo-D obro volski .  p§S-Tri~ 
methylpentane-Py-diol  forms  crystals  of  two  types,  one- 
in  small  plates  of  quadratic  outline  incapable  of 
measurement,  and  the  other  in  prismatic  crystals  of 
the  monoclinic  system,  a  :  b  :  c  =  2*306  :  1  :  0*675, 
p=97°.]  Treatment  of  trimethylacetylmethylearb- 
inol  with  magnesium  phenyl  bromide  gives  y -phenyl- 
88-dimethylpentane-$y-diol,  m.  p.  94°,  and  p -plienyl- 
$8 - dimethylpentane - $y-diol ,  m.  p.  82*5°. 

[With  A.  I.  Umnova.]— The  action  of  alcoholic 
potassium  hydroxide  on  isopropyl  a-bromonsopropyl 
ketone  (cf.  A.,  1913,  i,  13)  yields  isobutyryldimethyl- 
carbinol  ( semicarhazone ,  m.  p.  178 — 179°) ;  treatment 
of  the  carbinol  with  magnesium  phenyl  bromide  gives 
y -phenyl-  dimethylpentane  -  $y-diol ,  m.  p.  75 — 76°, 
oxidation  of  which  yields  phenyl  isopropyl  ketone  and 
acetone.  isoButyryldimethylcarbinol,  also  obtained 
from  isopropyl  a-chlorofsopropyl  ketone  (loc.  ciL), 
undergoes  isomerisation  on  prolonged  treatment  with 
alcoholic  potassium  hydroxide  or  when  heated  with 
alcoholic  sulphuric  acid,  yielding  acetylmethylmo - 
propylcarbinol ,  b.  p.  161—164°,  dQ  0*9045—0*9230, 
which  is  also  formed  by  oxidation  of  dimethyl  iso* 
propylethylene.  When  heated  in  a  sealed  tube  with 
alcohol  and  a  small  quantity  of  sulphuric  acid, 
oxoctenol  is  converted  into  a cetylrmthyl -tert.-butyl- 
carbinol ,  OH*CMeAc*CMe3,  b.  p.  176— 178°/746  mm., 
dl 0-9505,  df  0*9362  (semicarhazone,  m.  p.  190—190*5°), 
which  yields  pinacolin  and  acetic  acid  on  oxidation, 
[With  E.  Kotschergina .] — When  either  heated 
in  a  sealed  tube  with  alcohol  and  a  small  amount  of 
sulphuric  acid  or  introduced  into  a  sucrose  solution 
undergoing  fermentation  by  brewers5  yeast,  benzoyl- 
methylcarbinol  isomerises  into  acetylphenylcarbinol. 
Tlie  author  considers  that  the  formation  of  acetyl¬ 
phenylcarbinol  from  benzaldehyde  in  a  fermenting 
liquid,  observed  by  Neuberg  (Biochem.  Z.,  1920,  115, 
282),  is  due  to  isomeric  change  of  benzoylmcthyl- 
carbinol  formed  from  the  benzaldehyde. 

.  [With  E.  D.  VO nijs -Danilov a.]— Bromination  of 
dipropyl  ketone  yields  propyl  a-bromopropyl  ketone, 
CHBrEt-COPr,  k  p.  82—83717  mm.,  dl  1*2717, 
df  1*2433,  which  attacks  the  mucous  membrane,  and 
^a-bromopropyl  ketone,  b.  p.  100 — 101°/ 17  mm., 
1*5572,  df  1*5234.  Treatment  of  the  monobromo- 
compound  with  aqueous  potassium  hydroxide  or  with 
water  and  freshly  precipitated  calcium  or  barium 
carbonate  yields  (1)  butyrylethylcarbinol,  b.  p.  181— 
182  or  75—76°/18  mm.,  dj  0*9488,  df  0*9309  {semi- 
carbazone ,  m.  p.  117 — 118°),  and  (2)  propiony] b u tyryl 


diketone  [disemicarbazone,  m.  p.  253—255°  (de¬ 
comp.)].  Reduction  of  butyrylethylcarbinol  by 
means  of  magnesium  tert. -butyl  (or  amyl)  chloride 
yields  s - ethylp rop ylethyleneglycol,  OH*OHEt*CHPr*GH, 
m.  p.  98—997  b.  p.  117*5— 118°/21  mm.  Butyryl- 
ethylcarbinol  undergoes  decomposition  when  distilled, 
even  under  diminished  pressure,  giving  a  compound, 
G7H1202,  b.  p.  146—148°  or  58— 61°/25  mm. 
[semicarhazone,  m.  p.  253°  (decomp.)],  together  with 
compounds  of  higher  b.p.  which  could  not  be  separated, 
and  a  precipitate,  which  does  not  distil.  The  last 
evidently  represents  a  condensation  product  and  when 
subjected  to  prolonged  heating  with  continuous 
stirring  with  2%  sulphuric  acid  solution  on  a  -water- 
bath,  yields  propionylpropylearbinol  {semicarhazone, 
m.  p.  121 — 122°)  and  the  anhydride ,  0(CHEt*COPr)2, 
b.  p.  151 — 152°/20  mm.,  which  gives  a  semicarhazone, 
C16H3ANG)  m.  p.  178—179°.  When  heated  with 
alcohol  in  presence  of  sulphuric  acid,  butyrylethyl- 
carbinol  undergoes  isomerisation  into  propiony lpropyl- 
carbinol,  •which,  by  treatment  with  magnesium  methyl 
bromide,  is  converted  into  a-methyl-a-ethyl-  ^-propyl- 
ethylene  glycol  ( P-ethylhexane- Py- diol ) ,  b.  p.  101—102°/ 
12  min.,  dl  0*9548,  df  0*9404.  Oxidation  of  the  latter 
with  chromic  acid  yields  methyl  ethyl  ketone,  butyryU 
methylethylcarbinol ,  b.  p.  93 — 96°/30  mm.  {semi- 
carbazone ,  m.  p.  143—144°),  butyric  acid,  and  a  small 
amount  of  acetic  acid,  apparently  formed  by  further 
oxidation  of  the  methyl  ethyl  ketone. 

[With  E.  D.  V en us-D amlova . ] — When  heated 
with  alcohol  in  presence  of  sulphuric  acid,  propiony! - 
methylcarbinol  undergoes  isomeric  change  to  acetyl- 
dhylcarbinol,  b.  p.  147— 148 °/7 6 1*5  mm.,  d‘l  0*9673, 
df  0*9500,  which  gives  a  semicarhazone,  m.  p,  216— 
217°,  and,  on  treatment  with  magnesium  methyl 
bromide,  yields  oux-dimethyl-fi-ethylethylene  glycol,  b.  p. 
122°/112  mm.,  dl  0*9764,  df  0*9627.  Oxidation  of  the 
latter  gives  acetone  and  propionic  acid,  together  with 
a  small  amount  of  acetic  acid,  probably  formed  by 
oxidation  of  the  acetone.  T.  H.  Pope. 

Transformation  of  prop ionylmethylcarb inol 
into  acetylmethylearbinol.  [Mme.]  E.  V&kus- 
D anilova  (Bull.  Soc.  chim.,  1928,  [iv],  43,  582 — 586). 
— Ethyl  a-bromoelhyl  ketone ,  b.  p.  62— 64°/28  mm. 
(from  diethyl  ketone,  yield  67%),  with  barium 
carbonate  is  converted  into  propionylmethylcarbinol, 
b.  p.  60 — 60*5720  mm.,  152*5°/761  mm.,  df  0*9742 
[semicarhazone,  nx.  p.  208—209"  (decomp.)]  (cf. 
Pechmann,  A.,  1890,  1234),  together  with  traces  of  a 
diketone  and  a  glycol  anhydride.  (See  also  preceding 
abstract.)  "  *  *  R.  Brightman. 

Transformation  of  butyrylethylcarbinol  into 
prop  i  ony  Ipropylcarb  inol .  [Mme.]  E.  V£n  us- 
Danilova  (Bull  Soc.  chim.,  1928,  [iv],  43,  57S— 592). 
— See  above  ( Favors ki  and  Venus -Danilova). 

Action  of  polyhydric  alcohols  on  periodic  acid. 
L.  Matlaprade  (Bull.  Soc.  chim.,  1928,  [iv],  43, 
683 — 696 ) . — See  this  vol.,  269. 

a-Glucoheptulitol.  G.  Bertrand  and  G.  Nitz- 
rer  g  (Compt.  rend.,  1928,  186,  1773 — 1776). 
a-Glucoheptulitol  (this  vol.,  620)  has  [aj®  42f, 
in  5%  aqueous  solution.  The  value  is  much  greater 
in  the  absolute  sense  than  that  for  heptitols  in  general. 
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Acetylation  with  acetic  anhydride  and  zinc  chloride  at 
the  b.  p.  yielded  an  acetyl  derivative,  m.  p.  116— 117°, 
aD  about  +2'  in  chloroform  (1= 2*2).  Theoretically 
a-glucoheptulose  should  yield  on  reduction  the  two 
active  p-glucoheptitols,  but  proof  of  the  identity  of 
a-glucoheptulitol  with  one  of  the  p-glucoheptitols  is 
lacking.  The  rotation  value  of  the  d- form  of  the 
latter  (A.,  1912,  i,  607)  is  not  in  agreement  with  that 
for  a-glucoheptulitol,  J.  D.  Fulton. 

Derivatives  of  glycerol  containing  sulphur, 
E.  Fromm,  R.  Kafeller,  and  I.  Taubmann  (Rer., 
1928,  61,  [jB],  1 353 — 1 358) . — The  compound  obtained 
by  the  action  of  sodium  hydrogen  sulphite  on  epi- 
chlorohydrin  and  regarded  as  derived  from  the 
sulphonie  acid,  CH2C1  *CH  ( OH )  *  CH2  *S  03H ,  yields 
sodium  sulphite  when  boiled  with  sodium  hydroxide 
and  hence  is  the  sulphurous  ester, 
CH2C1*CH(0H)*CH2*0*S02H.  Normal  sodium  sul¬ 
phite  and  epichlorohydrin,  however,  afford  sodium 
(3-hydroxypropyl-ay-disiilphonate. 

Benzyl  mercaptan,  sodium  hydroxide,  and  epi- 
chlorohy drin  or  diehlorohydrin  afford  a y-dibmzyl- 
thiolmopropyl  alcohol,  OH*CH(CH2*S*CH2Ph)2J  m.  p. 
59°.  The  products  derived  from  it  by  the  action  of 
hydrogen  chloride,  benzoyl  chloride,  or  acetic  an¬ 
hydride  are  non -crystalline,  but  the  acetate  is  oxidised 
to  ay-dibenzyl&ulphonylisopropyl  ^-acetate,  m.  p.  159 — 
160°,  Oxidation  of  ay-dibcnzylthiokWpropyl  alcohol 
by  potassium  permanganate  unexpectedly  affords 
ay-dibenzylsulphonylmopropyl  alcohol,  m.  p.  208° 
(monohydrate,  m.  p.  215°);  conversion  of  the  alcohol 
into  the  corresponding  ketone  is  not  effected  by 
potassium  dichromate  and  concentrated  acids,  which 
substantially  cause  loss  of  water  of  crystallisation 
and  separation  of  the  anhydrous  alcohol.  ccy-Bi- 
chloroacetone  and  benzyl  mercaptan  in  presence  of 
alcoholic  sodium  hydroxide  afford  ay-dibenzylthiol- 
acetone,  oxidised  by  permanganate  in  acid  solution 
to  ay-dibenzylsulphonylacetone,  m.  p.  182°;  the  ketone 
is  transformed  by  alcoholic  sodium  hydroxide  and. 
subsequent  treatment  with  benzyl  chloride  into 
dibenzyl  sulphone,  m.  p.  148°.  ay-Dibenzylsulphonyl- 
acetone  is  indifferent  towards  pheny lhy drazine ,  hydr¬ 
oxy  lam  ine,  or  hydrazine  hydrate.  The  presence  of 
the  carbonyl  group  is  established  by  treatment  with 
benzyl  mercaptan  and  hydrogen  chloride  and  oxid¬ 
ation  of  the  mercaptol  to  the  crystalline  teira sulphone, 
(S02*CH2Ph)2C(CH2#S02-CH2Ph)2,  m.  p.  198°. 

H,  Wren. 

Quantitative  study  of  the  oxidation  of  methyl 
oleate  and  elaidate  by  hydrogen  peroxide  in 
presence  of  acetic  acid.  T.  P.  Hxlditch  and  C.  H. 
Lea  (J.C.S.,  1928,  1 57 6 — 1 583) . — Methyl  oleate  and 
elaidate  were  oxidised  in  glacial  acetic  acid  with  35% 
hydrogen  peroxide  solution  at  15—20°,  75— 80°,  and 
95°  and  the  products  investigated  quantitatively. 
Three  types  of  oxidation  products  are  formed  :  (1)  a 
methyl  dihydroxys tearate,  (2)  a  monoacetyl  deriv¬ 
ative  of  (1)  formed  by  the  addition  of  peracetic  acid 
and  not  by  acetylation,  and  (3)  an  oily  product  which 
liberates  iodine  from  acidified  potassium  iodide  solu¬ 
tion,  and  when  heated  at  100°  under  reduced  pressure 
evolves  an  acrid,  acid  vapour  {not  peracetic  acid)  and 
the  iodine  absorption  of  the  resulting  product  is 


increased.  This  oily  product  is  probably  a  very 

unstable  molecular  or  peroxide  complex,  “CH — CH-, 
formed  by  the  direct  combination  of  molecular  oxygen 
with  the  unsaturated  system.  No  oxide- compounds 
(cf.  Boeseken,  A.,  1927,  39)  could  be  detected.  The 
u-dihydroxystearic  acid  derivatives  produced  from 
methyl  oleate  are  exclusively  those  of  the  acid  of  m.  p. 
95°,  whilst  methyl  elaidate  yields  only  derivatives 
of  the  corresponding  acid,  m.  p.  132°.  These  results 
combined  with  those  previously  obtained  (A.,  1926, 
938)  suggest  that  various  oxidising  agents  yield  the 
dihydroxystearic  acid  directly  related  to  the  ethylene 
derivative  oxidised  without  change  of  configuration, 
whilst  the  formation  of  the  isomeric  acid,  m.  p.  132°, 
by  oxidation  of  oleic  acid  with  potassium  perm  an* 
ganate  results  from  inversion  during  oxidation  in  the 
excessively  alkaline  medium  which  is  essential  for 
the  quantitative  production  of  this  dihydroxystearic 
acid.  J.  W.  Baker. 

Cerebrosides.  VII.  Hydroxy-acids  of  brain 
cerebrosides,  E.  Klenk  (Z.  physiol.  Chem.,  1928, 
174,  214—232 ;  cf.  A,,  1927,  691). — Besides  cerebronie 
acid  there  is  present  in  cerebroside  fractions  an  un¬ 
saturated  hydroxy- acid  which  on  catalytic  hydrogen¬ 
ation  takes  up  two  atoms  of  hydrogen  and  yields 
cerebronie  acid.  Oxidation  of  cerebronie  acid  with 
potassium  permanganate  yields  a  tricosoic  acid, 
023H46()2j  and  not  lignoceric  acid,  C24H4802,  as 
stated  by  Levene  and  Taylor  (A.,  1922,  i,  714).  The 
hydroxy-acid  yields  pelargonic  acid,  G9H18G2  on 
oxidation  with  ozone,  and  on  further  oxidation  of  the 
other  products  with  potassium  permanganate,  dode- 
eane-au-diearboxylic  acid,  014H2604,  is  produced. 
The  unsaturated  hydroxy-acid  is  probably 
0H31CH2]7*CH:CH*[CH2]j2*CH(0H)*C02H  and  cere- 
bronie  acid  is  probably  C24H4803  and  not  025H50O3 
as  usually  given.  There  are  evidently  several  fatty 
acids  with  C24  in  cerebrosides  and  phosphatides. 
Since  kephalin  contains  acids  of  the  018  series,  the 
fatty  acids  of  brain  lipins  appear  to  be  multiples  of  C6, 

A.  WOBMALL. 

Conversion  of  pyruvic  acid  into  alanine. 
Aubel  and  Bourguel  (Compt.  rend,,  1928,  186, 
1844— 1846).— The  conversion  has  been  effected  by 
stirring  pyruvic  acid  (1  mol.)  and  ammonia  (2  mols.) 
in  an  atmosphere  of  hydrogen  for  5—6  days,  and 
employing  colloidal  palladium  stabilised  by  starch 
paste  as  catalyst.  Previous  attempts  with  platinum- 
black  proved  unsuccessful.  The  fixation  of  hydrogen 
is  very  slow.  On  evaporation  of  the  reaction  mixture 
in  a  vacuum,  the  catalyst  and  starch  are  precipitated 
by  boiling  alcohol,  the  whole  being  then  filtered  and 
evaporated  to  a  small  volume.  Hot  absolute  alcohol 
is  again  added,  followed  by  ether,  'which  ^slowly 
precipitates  the  alanine  in  crystalline  form,  further 
purification  is  effected  by  adding  a  concentrated 
aqueous  solution  of  alanine  to  boiling  absolute  alcohol, 

when  a  pure,  crystalline  product  is  obtained. 

J.  D.  Fulton. 

Properties  of  conjugated  compounds.  V, 
Hydrogenation  of  certain  extended  hetero¬ 
geneous  systems.  J.  T.  Evans  and  E.  H.  Farmer 
(J.C.S.,  1928,  1 044—1 650 )  .—Reduction  of  ethyl 
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muconate  with  aluminium  amalgam  in  moist  ether 
yields  exclusively  the  As-dihydro-ester  (cf.  Farmer, 
J.C.S.,  1923,  123,  2531).  Crotylideneacetone,  by 
reduction  with  the  same  reagent,  yields  mainly  (80%) 
a  substance,  b.  p.  169 — 178°/23  mm.,  which  is  regarded 
as  h-aceiyl- 1  -methyl- 3  :  4t-diprope7iylcyclopenfa?i- 1  -ol 
(yielding  acetaldehyde  on  ozonolysis  and  succinic 
acid  on  oxidation  with  chromic  acid),  together  with 
an  unsaturated  pinacoldike  substance  (not  identified). 
Reduction  of  sorbic  acid  with  sodium  amalgam  in 
glacial  acetic  acid,  or  of  sodium  sorbate  in  aqueous 
solution  with  aluminium  amalgam  or  with  sodium 
amalgam,  with  or  without  the  passage  of  carbon  di¬ 
oxide,  yields  a  mixture  of  and  Av-dihydrosorbie 
acids,  the  proportion  of  the  A^-acid  under  the  three 
conditions  mentioned  being  40,  35,  and  30%, 

respectively.  J.  W.  Baker. 

Colouring  matter  from  saffron.  IV.  P. 
Karrer  and  H,  Saloman  (Helv.  China.  Acta,  1928, 
11,  711 — '7 13). —The  formula  for  a-erocetin  is  now 
deduced  to  he  C17H20(CO2H)2  (A.,  1927,  571 ;  this  vol., 
644).  Hydrogenation  of  y-crocetin  yields  tetradeca- 
hydro-y-crocetin,  thus  demonstrating  the  presence 
ol  seven  conjugated  double  linkings  and  not  eight 
as  previously  assumed.  a-Crocetin  is  formulated  as 
yTqX-trimethyltetradecaheptaexie-a'-dicarboxylic  acid. 

H.  Burton. 

Conjugated  unsaturated  compounds.  VI. 
Colouring'  matter  from  Chinese  Gardenia. 
Occurrence  of  conjugated  unsaturated  colouring 
matters  in  plants.  R.  Kuhn,  A.  Winterstein, 
and  W.  Wiegand  (Helv.  Chim.  Acta,  1928,  11,  716— 
7 24) . — Qardenidin,  the  colouring  matter  of  Gardenia 
grandiflora,  L.  (cf.  Hunesada,  A.,  1923,  i,  77),  and 
a-crocetin  (Karrer,  preceding  abstract)  are  identical, 
a -Croce  tin  has  been  isolated  from  the  petals  of  Crocus 
luieus ,  and  is  probably  identical  with  nyetanthin 
(Hill,  J.C.S.,  1907,  91,  1501 ;  Perkin,  tH,  1912,  101, 
1538),  ot~  Croce  tin  (y^X-trimethyltetradecaheptaene- 
oc^-dicarboxylic  acid)  is  postulated  as  being  derived 
from  three  isoprene  residues  and  2  mols.  of  glyoxylic 
acid,  whilst  bixin,  C25H30O4,  m.  p.  198°  (corr.),  is 
formulated  as  y^Xo-tetramethyloctadecanonaene-ac- 
dicarboxyhc  acid,  derived  from  four  isoprene  units 
and  2  mols.  of  glyoxylic  acid.  A  list  of  the  colour 
reactions  of  bixin  and  gardenidin  with  various  acids 
is  given.  H.  Burton. 

Physical  and  chemical  properties  of  bismuth 
sodium  citrate  and  bismuth  sodium  tartrate, 
W.  F.  ton  Oettingen,  T.  Soelmann,  and  H.  H, 
Sohweid  (J.  Amer,  Pharm.  Assoc.,  1928,  17,  540— 
543). — Solutions  of  bismuth  sodium  citrate  are  neutral, 
are  not  precipitated  by  changes  within  physio¬ 
logical  limits,  are  precipitated  by  calcium  chloride 
(but  stabilised  by  sodium  citrate),  and  may  be 
sterilised  by  boiling.  Solutions  of  bismuth  sodium 
tartrate  are  alkaline  (pn  of  10%  solution,  8*2 — 8*4), 
are  precipitated  by  acidity  above  7*6,  by  many 
salts,  by  Locke's  solution,  by  serum,  and  by  heating, 

E.  W.  Wignall. 

Walden  inversion.  XII.  Oxidation  of  p-thiol- 
valeric  and  y-thiolvaleric  acids,  P,  A.  Leyene 
and  T.  Mori  (J.  Biol  Chera.,  1928,  78,  1—22).— The 
sulphonic  acids  obtained  by  oxidation  of  and  Z-y- 
3  K 


thiolvaleric  acids  show  the  same  change  in  rotation 
on  passing  into  the  salts  as  do  the  corresponding 
thiol -acids ;  the  anomalous  behaviour  of  Z-p- thiol- 
and  Z-p-sulpho-butyrie  acids  in  this  respect  (A.,  1926, 
1225)  remains,  therefore,  an  isolated  phenomenon. 
The  present  work  confirms  the  hypothesis  that  sub¬ 
stitution  of  halogen  by  a  hydroxyl  or  thiol  group  is 
accompanied  by  Walden  inversion,  d-p-Hydroxy- 
valeronitrile,  with  thionyl  chloride  or  phosphorus 
pentachloride,  gave  1  -  p -chlorovale  ron  it  rile,  b.  p.  GO¬ 
TO0 /1 0  mm,,  [ajf  — 10-5°  in  ether,  and,  with  alcoholic 
hydrogen  chloride,  ethyl  1-  p  -  hydroxy  valerate ,  b.  p. 
77 — -79°/10  mm.,  MS  —14*7°  in  ether;  the  latter 
ester,  with  thionyl  chloride  or  phosphorus  penta¬ 
chloride,  yielded  ethyl  d-$-cMoro va lerate,  b,  p.  66— 
67°/10  mm,,  [a]D  +6*65°,  and,  with  phosphorus 
pentabromide,  ethyl  d-fi-bromovalerale,  [a]20  +1CT°P 
which,  on  hydrolysis  with  fuming  hydrobromic  acid 
in  the  cold,  gave  d.-$-bromovalcric  acid,  b.  p.  117 — 
119o/10  mm,,  [a]M  +11-0°,  sodium  salt  [of  +8-5°f 
both  in  35%  alcohol.  Ethyl  d-p-bromo valerate,  with 
potassium  hydrogen  sulphide,  gave  ethyl  b$4hiol~ 
valerate ,  b.  p.  72 — 76°/10  mm.,  [a]f  —5*2°  in  ether, 
which,  however,  could  not  be  hydrolysed ;  d-p-bromo- 
valeric  acid  yielded  -thiolvaleric  acid ,  b.  p.  112— 
1 13°/10  mm.,  [a]20  *—15*5°  (sodium  hydrogen  salt, 
MS  — 8-75° ;  sodium  salt,  MS  — 11*2°,  all  in  20% 
alcohol) ;  ethyl  Z-p -thiol  valerate,  on  oxidation,  yielded 
1- p - sulpho voter ic  acid ,  [a]20  —7*87°  (barium  hydrogen 
salt,  [a]f  — 7T6° ;  barium  salt,  Ml?  —5*06°,  all  in 
water).  Ethyl  l-y -chlorovale  rate,  b.  p.  71 — 73°/9  mm., 
MS  —19-7°  in  ether,  with  potassium  hydrogen 
sulphide,  gave  a  mixture  of  lactone  and  ester  from 
which,  by  hydrolysis  with  potassium  hydroxide,  was 
obtained  d-y- thiolvaleric  acid ,  b.  p.  121— 122° /1 0  mm,, 
MS  +514°  (sodium  hydrogen  salt,  MS  +1*56°; 
sodium  salt,  MS  +1*36°,  all  in  20%  alcohol).  On 
treatment  with  dilute  sulphuric  acid,  this  acid  yielded 
l-y-thiolvalerolactom,  b.  p.  69— 70° /1 0  mm.,  [a]20  — 78-3° 
in  ether,  and,  on  oxidation,  l-y-sulphovaleric  acid , 
[ajjj  —1*94°  (barium  hydrogen  salt,  [oc]S  — 1*31°  ;  barium 
salt,  MS  —1*68°,  all  in  water).  0.  R.  Harington. 

Disulpho  succinic  acid.  H.  J.  Bag  her  and  J,  M. 
van  dee  Zanden  (Rec.  trav.  chim.,  1928,  47,  776 — 
781). — -When  potassium  acetylenedicarboxylate  is 
heated  at  100°  in  a  sealed  tube  with  2  mols.  of  potass¬ 
ium  hydrogen  sulphite,  and  the  solution  treated  with 
hydrochloric  acid,  an  80%  yield  of  tripotassium 
hydrogen  d isulphosuccinate  (  +  1H20,  decomp.  180u) 
is  obtained.  The  free  acid  (+4H20),  which  loses 
water  at  120—130°  and  decomposes  at  163°,  yielding 
carbon  dioxide  and  sulphur  dioxide,  is  probably  the 
a  a'-  disulpho- -acid.  The  following  normal  salts  are 
described  :  potassium  (+4Ho0),  sodium  (+2H20), 
thallium  (anhydrous,  decomp.  285°;  cf.  A.,  1927, 
856),  calcium,  dehydrated  at  190°,  barium  (+3H20, 
lost  at  240—250°),  silver ,  and  lead.  With  silver 
nitrate  the  tetrapotassium  and  tetra sodium  salts 
yield  double  salts,  the  composition  of  which  depends 
on  the  excess  of  silver  nitrate  present.  In  the  pre¬ 
paration  of  acetylenedicarboxylic  acid  from  dibromo- 
succinic  acid,  yields  of  92%  of  the  potassium  hydrogen 
salt  are  obtained  if  absolute  alcohol  is  used ;  dibromo- 
succinic  acid  is  prepared  from  fu marie  acid  in  87% 
yield  by  the  action  of  bromine  (5%  excess)  in  aqueous 
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solution  in  sunlight :  maleic  acid  is  previously  trans¬ 
formed  (yield  93%)  hy  treatment  with  bromine  water 
in  sunlight,  '  *  ~  It,  Rrightmah. 

Aldehydes  from  acetylenic  carbinols.  II. 

-  Dimethyloctenaldehyde ,  (3  -  methyl  -  S-  ter £.- 

butylacraldehyde,  and  experiments  with  the 
acetylenic  carbine!  from  acetophenone,  H.  Runs 
and  L.  Giesler  (Helv.  Chim.  Acta,  1928,  11,  656 — 
669) . — Treatment  of  methyl  tsohexyl  ketone  with 
sod  amide  in  ether  and  subsequent  reaction  of  this 
product  with  acetylene  affords  methyltoohexylethinyb 
carbinol,  which  is  converted  by  hot  formic  acid  (cf. 
this  voL,  640)  into  a  mixture  of  ^-dimethyl- A^oden- 
aldehyde  (I),  b.  p,  94°/13  mm.  (90% ;  semicarbazone, 
m,  p,  170°;  oxime ,  b,  p,  131 — 132°/11  mm,;  phenyl - 
hydrazone ),  and  dimethyl -Aa-oclenaldehyde,  b,  p. 
98 — 100° /II  mm.  (10% ;  semicarbazone,  in,  p.  122°), 
Oxidation  of  (I)  with  alkaline  potassium  perman¬ 
ganate  affords  isohoxoic  acid  (p-toluidide,  m,  p.  61 — 
62),  whilst  catalytic  reduction  yields  (&£- dimethylod - 
aldehyde ,  b.  p.  78 — 79°/ll  mm.  (, semicarbazone ,  m.  p. 
97°;  oxime,  b.  p.  131—132717  mm.).  Similar  treat¬ 
ment  of  mefchyl-terk-biitylethinylearbinol  (cf.  Wou- 
seng,  A,,  1924,  i,  823)  gives  B-mcthyl-  -butyl- 
acraldehyde,  df  0*8822,  »g  1-46718  [semicarbazone, 
m.  p.  193°  (cf.  Wouseng,  toe.  at);  oxime,  b.  p.  131°/ 
10  mm.],  together  with  yy-dimethyl-$-methyhnevaler- 
aldehyde ,  b.  p.  150°  (semicarbazone,  m.  p,  148—149°). 
If  sodamide  is  used  in  the  preparation  of  sodium 
acetophenone  the  product  of  the  reaction  with 
acetylene  is  phenylmethylethinylcarbinol  (10%),  b.  p. 
102 — 103712  mm.,  m,  p.  49°,  but  when  sodium  is 
employed  the  product  is  acetophenonepinacol .  Treat¬ 
ment  of  the  earbino!  with  formic  acid  gives  a  small 
amount  of  p -methylcmnamaldekyde,  b.  p.  122—130°/ 
12  mm.  ( semicarbazone ,  m.  p.  201°).  H.  Burton. 

Catalytic  hydrogenation  of  oximes  and  their 
conversion  into  B-hydroxylamines.  G.  Vavon 
and  M.  KBAJOCKovid  (Arhiv  Hemiju  Farm,,  1928,  2, 
119 — 127), — See  this  voL,  398. 

Determination  of  methylglyoxal  in  alkaline 
iodine  solution,  and  the  mechanism  of  the 
reaction.  F.  Fischler  and  R.  Boettner  (Z.  anal. 
Chem.,  1928,  74,  28—32;  cf.  A.,  1926,  1170),— The 
ability  of  methylglyoxal  to  form  iodoform  is  used  as 
a  basis  for  its  determination.  The  reaction  has  been 
expressed  by  the  equation  GEL*  COCHO +3I2A 
5KOH -  CHIs+2H*CO*K+  3KI + 3H20 ;  the  pos- 
sible  formation  of  oxalic  acid  is,  however,  accounted 
for  by  a  reaction  C%C0*CHO+4R+7OH^CHL+ 
0? 0/ ' +5R -i- 5H20.  A  volumetric  method  was  de¬ 
vised  to  determine  the  correct  relationship  of  methyl¬ 
glyoxal  to  iodine.  The  substance  was  treated  with  a 
known  excess  of  0*  1  JY-potassium  iodide  solution 
followed  by  a  known  amount  of  iY-sodium  hydroxide 
solution,  agitated,  kept  for  30  min.,  acidified  with  an 
amount  of  1Y- hydrochloric  acid  equal  to  25%  in  excess 
of  the  alkali  added,  and  the  excess  of  iodine  was 
titrated  with  thiosulphate.  The  excess  of  acid  remain¬ 
ing  was  found  by  back  titration  using  phenolphthalein. 
The  method  of  calculating  the  result  is  explained. 
The  amount  of  oxalic  acid  and  iodoform  produced 
and  the  increase  in  alkalinity  indicate  that  the 
relationship  was  CHa*GO«CHO=bT.  II.  A.  Pratt. 


Polymerisation  and  condensation.  III. 
Acetocondensation  of  dihy dr oxyacetone .  P,  A. 
Levene  and  A.  Walti  (J.  Biol.  Chem.,  1928,  78, 
23 — 33). — An  old  sample  of  dihy  cl  roxy  ace  tone  was 
extracted  first  with  a  mixture  of  equal  parts  of 
alcohol  and  ether  and  then  with  acetone.  The 
alcohol-ether-soluble  portion  was  distilled  up  to  110°/ 
0*2  min.,  and  yielded  volatile  fatty  acids,  methyl¬ 
glyoxal,  unimolecular  dihydroxyaeetone,  m.  p.  82°, 
and  a  residue  which,  on  acetylation,  yielded  diacetyl- 
dihydroxy  acetone  and  diacetyldihydroxyacetonyldi- 
hydroxyacelone,  b.  p.  138—1 50° /0*5  mm ,  The  acetone- 
soluble  portion  was  similarly  distilled  and  gave  again 
unimolecular  dihydroxyaeetone,  together  with  a 
residue  from  which  was  isolated  a  substance,  CoH1407, 
m,  p.  258°.  From  the  insoluble  residue  was  obtained 
a  crystalline  substance,  G6H10O5,  m.  p.  164°.  It  thus 
appears  that,  when  kept  at  the  ordinary  temperature, 
dihydroxyaeetone  undergoes  true  autocondensation ; 
whether  this  is  preceded  by  polymerisation  remains 
uncertain.  *  C.  R,  Harington. 


Mechanism  of  tautomeric  interchange  and  the 
effect  of  structure  on  mobility  and  equilibrium. 
II.  Mine-chain  tautomerism  in  its  relation  to 
the  xxmtarotation  of  the  sugars.  J.  W.  Baker 
(J.C.S.,  1928,  1583 — 1 593) .—Carefully  purified  speci¬ 
mens  of  tetra-acetvl-  and  te tram ethvl- glucose  which 
show  an  arrest  of  mut&rotation  (Lowry  and  Richards, 
A.,  1925,  i,  886)  in  pure  ethyl  acetate  and  acetone  at 
24°  and  44°  mutarotate  rapidly  in  the  fused  state 
under  identical  aseptic  conditions.  The  effect  ^  of 
structural  influences  on  the  velocity  of  mutarotation 
of  a  series  of  ^-substituted  tetra-acetylglucosc 
anilides,  containing  the  ring-chain  tautomeric  system 

0 - ONHR  ^  HO  ^  ClfSfR,  in  ethyl  acetate 

MCfyJ  L(C)4J 

containing  either  hydrochloric  or  acetic  acids  as  a 
catalyst  at  24°  has  been  studied.  As  R  is  varied  the 
unimolecular  velocity  coefficient  (k)  decreases  in  the 
order  C6H4OMe(p)>C6H4Me(p)>CvH5>C6H401(p)> 
06H4Br(p).  The  value  of  the  ratio  JcjKb,  where  Kb  is 
the  dissociation  constant  of  the  substituted  anilide 


RNH0  as  a  base,  approximates  to  a  common  value. 
These  results  are  in  agreement  with  the  predictions 
of  the  electronic  interpretation  of  the  ring-chain 
mechanism  of  mutarotation  (Baker,  Ingold,  and 
Thorpe,  A 1924,  i,  262),  but  are  opposed  to  those  of 
an  extension  of  the  duplex  theory  of  catalysis  suggested 
by  Lowry  (A.,  1925,  i,  886).  the  mechanism  of  the 
action  of  the  catalyst  is  discussed.  The  tetra- 
aeetylglucose  ^-substituted  anilides  are  prepared  by 
the  action  of  the  appropriate  substituted  aniline  on 
tetra-acetylglueosidyi  bromide  and  thus  are  obtained  1 
p-toluidide,  m.  p.  147°,  p -anisidide,  m.  p.  129°,  p -bromo- 
anilide ,  rn.  p.  160°,  p -chloroanilide,  m.  p.  147  l 
'S-methylaniUde,  m.  p.  102°.  The  last  does  not  exhibit 
mutarotation  even  in  the  presence  of  acid  catalysts. 

J.  W.  Baker. 


Acetone  [isopropylidene]  compounds  of  sugar's 
and  the  products  of  their  transformations .  IX, 
Transformation  of  monoacetoneglucose  [glue- 
ose  iso propylidene  ether],  H.  Ohle  and  L.  von 
Vabgha  (Bcr.,  1928, 61,  [B],  1203— 1208;  cf.A.,1926, 
151),  — *  p-Tol  uenesulphony  lglucose  toopropy  lidene 
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ether,  m.  p.  108°,  readily  loses  its  acyl  group  under 
the  influence  of  alkali  hydroxide,  giving  only  traces  of 
glucose  isopropyl i dene  ether.  With  methyl-alcoholic 
ammonia  it  is  transformed  into  a  nitrogen-free,  non¬ 
crystalline  material  and  a  mixture  of  ammonium 
^-toluenesulphonate  and  the  p -toluenes ulphonate  of 
l-aminoglucose  iso propylidew  ether ,  m.  p.  176—177° 
(decomp.),  [a]fj  —7*02°  in  water.  The  isolation  of 
the  last  compound  is  best  effected  by  treating  the  crude 
mixture  with  sodium  carbonate,  thus  giving  the 
carbamate,  Ci9H340lsN2[R‘CH2#NH*C02HJNH2*CH2B]? 
m.  p,  80°  (decomp.)  when  rapidly  heated,  [a]g  0° 
to  —6-25°  in  water  during  2  days,  which  is  sub¬ 
sequently  acted  on  by  p- -toluenes uiphonic  acid.  The 
amino- sugar  is  converted  by  nitrous  acid  into  glucose 
wopropylidene  ether.  The  carbamate  is  trans¬ 
formed  by  dilute  sulphuric  acid  into  ami no-fl- glucose, 
which  yields  a  non -crystalline  carbonate ,  m.  p.  96—98° 
(decomp,),  [a]fj  +12*5°  in  water,  a  very  hygroscopic 
p -toluenes ulphonate,  [a]|f  +31*68°  in  “water,  and  a  well- 
defined  picrate,  incipient  decomp.  140°,  [a]f}  +7-4°  in 
water ;  it  is  most  definitely  characterised  as  the 
p -toluenesulphonate  of  its  ph enylhyd razone,  m.  p. 
182—183°,  [a]20  +6*8°  to  +  1*3°  in  alcohol  during 
16  hrs.  The  position  of  the  amino-group  follows 
from  the  identity  of  this  salt  with  that  prepared 
from  the  aminomethylglucoside  hydrobromide  of 

Fischer  and  Zach  (A,,  1911,  i, 
117).  The  constitution  (I)  is 
therefore  ascribed  to  £-aminogluc- 


HsC>0- 


H-g-O' 
HG‘9*H 
H-Q- 


CM  c 


2 


®  ose  isopropylidene  ether.  Since 
y-p- tolu enesulphonylglu cose  t so- 
propylidene  ether  is  already 
known,  its  crystalline  isomeride, 
in.  p.  108°,  must  have  the  acyl 
group  in  position  e  or  unless  it 


H-Q-OH 

H2C-NH2  (i.) 

be  assumed  that  the  oxygen  bridge  forms  the  ct  and  £ 
carbon  atoms.  A  decision  between  these  possibilities 
cannot  at  present  be  made.  H.  Wren, 


Acetone  [isopropylidene]  compounds  of  sugars 
and  the  products  of  their  transformations,  X, 
Hew  p-toluenesulphonylglucose  diisopropyl- 
idene  ether.  H.  Ohle  and  L.  von  Vargha  (Ber., 
1928,  61,  [JS],  1208 — -1210 ;  cf.  preceding  abstract). — 
Repetition  of  the  work  of  Ohle  and  Dickhauser  (A., 
1926,  151)  shows  that  p-toluenesulphonylglucose 
isopropvlidene  ether,  if  purified  by  means  of  toluene 
instead  of  light  petroleum,  does  not  react  with  acetone 
in  presence  of  copper  sulphate.  If  sulphuric  acid  is 
used,  p  -  toluenes  alphonylglucose  dimopropylidene  ether , 
p.  87  Q_,  [a]20  +27T°  in  chloroform,  is  produced, 
which  differs  from  the  y-p- toluene-sulphonyl  deriv¬ 
ative  of  Freudenberg  and  I  vers  (A.,  1922,  i,  523).  If 

the  constitution  (I)  be  assigned 
to  the  monoisopropylidene 
ether,  the  action  of  the  acid 
involves  the  shifting  of  the 
oxygen  bridge,  whereas  if  the 
isomeric  form  with  the  acyl 
H'C'OH  group  attached  to  the  s-carbon 

H  G'G'SG  *C  H  atoni  is  adopted,  acyl  migration 
a  .j .  3  must  necessarily  occur.  The 

compound  obtained  by  Ohle  and 
op encker  (A.,  1926,  1126}  by  the  action  of  hydrogen 


bromide  in  glacial  acetic  acid  is  not  6  -p- toluene - 
sulphonyl-2  :  3 -triacetvl- p-methylglucoside,  since  it 
is  not  identical  with  the  product  isolated  by  Helferieh 
and  others  (A.,  1927,  1174) ;  hydrolysis  of  it  gives  ill- 
defined  compounds.  There  is  no  evidence  to  show 
that  hydrogen  bromide  and  glacial  acetic  acid  cause 
structural  changes  similar  to  those  produced  by 
sulphuric  acid,  since  the  new  p-toluenesulphonyl- 
glucose  d i isopropylidene  ether,  when  treated  with. 
the  reagent  and  subsequently  with  methyl  alcohol 
and  silver  carbonate,  docs  not  yield  p-toluene- 
s  ulp  hon  yl  triacetyl  -  p  -methylgl  u  coside ,  in.  p.  155°. 

H.  Wren. 

Acetone  [  is  opr  opy  lidene]  compounds  of  sugars 
and  the  products  of  their  transformations.  XI. 
Conversion,  of  glucose  isopropylidene  ether  into 
■}<  -anhydro-fl-glucose.  H.  Ohle,  L.  yon  Vargha, 
and  H.  Erlbach  (Ber.,  1928,  61,  [jB],  1211 — 1216 ; 
cf .  preceding  abstracts) Di-p -toluenes  ulphonyl- 
glucose  isopropylidene  ether,  m.  p.  160°  (cf.  Ohle  and 
Dickhauser,  A.,  1926,  151),  is  converted  by  treat¬ 
ment  with  1  mol.  of  alkali  hydroxide  or  by  restricted 
treatment  with  an  excess  of  the  reagent  into  the 
compound,  m.  p.  132°,  obtained  in  limited  yield 
by  treatment  of  glucose  isopropylidene  ether  with 
3  mols.  of  p -toluenes u lphonyl  chloride  in  pyridine 
at  100°  (he.  cit.)  and  erroneously  regarded  as 
a  third  p-  toluenes  ulphonylglucose  isopropylidene 
ether.  Fresh  analyses  show  the  compound  to  contain 
1  mol.  of  water  less  than  required  by  theory.  It  is 
hydrolysed  by  alkali  hydroxide  to  a nhydro - d -glucose 
iso propylidene  ether ,  m.  p.  56 — 57°,  [a]f  +29*33°  in 
water,  from  which  it  is  smoothly  regenerated  by 
p-toluenesulphonyl  chloride  in  pyridine ;  the  corre¬ 
sponding  benzoyl  compound,  m.  p.  58 — 59°,  [a]^ 
+22*28°  in  chloroform,  and  acetyl  derivative,  1).  p. 
125 — 130°/0‘05  mm.,  [a]^  +35*7°  in  chloroform,  are 
described.  Hydrolysis  of  an  hydro -+glueose  iso¬ 
propylidene  ether  by  acids  affords  the  an  hydro -d- 
glucose  of  Fischer  and  Zach  (A.,  1912,  i,  678),  identified 
also  as  the  phenylhydrazone  and  phenyl osazonc. 
The  production  of  the  anhydro-sugar  by  this  and 
Fischer’s  methods  leads  to  the  structure  (I)  (expressed 
as  the  aide hy die  form).  The  readily  removable 
p-toluenesu lphonvl  group  of  di-p-tolucnesulphonyl- 
gl u cose  isopropylidene  ether  must  be-  present  in  the 
E-position  (II).  The  constitution  (III)  is  ascribed  to 
the  p- toluenes ulphonylanhydro -cl- glucose  isopropyl  - 
idene  ether.  Di-p-toliienesulphonylglucose  isopropyl  - 
idene  ether  behaves  towards  alcoholic  ammonia  in 
much  the  same  manner  as  towards  alkali  hydroxide, 
but  in  certain  circumstances  appears  to  yield  an 
amino-compound  in  small  amount. 


H-9‘W™r  i 

E+cr  ■  o 

HO-^-K 
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H-9-O-SOi-C-H, 

HjC-O-SOj-OjH- 
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0  H  . 

H'9<0*S0a-C,H 
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The  toluenesulphonyl  group  appears  to  affect  the 
properties  of  the  sugar  residue  more  deeply  than  the 
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benzoyl  or  acetyl  group  and  to  render  possible  reactions 
which  do  not  otherwise  occur ;  similar  results  are  to 
be  expected  from  the  biochemically  important 
sulphuric  and  phosphoric  acid  residues.  H.  Wren. 

TMo-sugars  and  their  derivatives.  XII. 
Xanthoglncose  and  its  fission  to  glncothiose 
[a-thioglucose].  W.  Schneider,  E.  Gelle,  and 
K.  Bisfeld  (Bcr.,  1928,  61,  [B],  1244—1259;  cf.  A., 
1914,  i,  668,  669,  977).— Acetobromoglucose  is  con* 
verted  by  potassium  ethyl  xanthate  in  anhydrous 
alcohol  into  etfojlzantho-d-glucose  tetra-acetate, 
CfiH706Ac4*S“CS*0Et3  [a]5*  4-30-8°  in  $-tetrachloro- 
ethane,  which  also  exists  in  an  unstable  modification , 
slender  needles,  lowest  observed  m.  p.  74— 76°,  with  a 
somewhat  lower  specific  rotation.  It  is  hydrolysed 
by  a  saturated  solution  of  hydrogen  chloride  in  methyl 
ale  oh  ol  a  t  O' 0 1  o  ethylxa  nth  o-d-glu  cose ,  C6H  UQ  5*S’CS*0Et, 
m.  p.  92—98°  after  softening  at  87°,  [<x]f?  —50*5°  in 
water  (. dihydrate ,  m.  p.  63— 65°,  [a]‘H  —45*4°  in  water). 
Hydrolysis  of  the  tetra- acetate  by  ammonia  gives 
a-thioglueosc  with  the  properties  recorded  previously, 
but  invariably  containing  a  low  percentage  of  sulphur ; 
acetylation  of  the  products  thus  obtained  yields  only 
amorphous  substances  from  which  thioglucose  penta - 
acetate  cannot  be  isolated,  so  that  mixtures  of  acetyl 
derivatives  are  present.  Under  certain  conditions  the 
acetate  of  diglucosyl  disulphide  is  obtained ;  its 
formation  is  presumably  due  to  atmospheric  oxidation, 
but  even  when  air  is  completely  excluded  the  sulphur 
content  of  the  product  remains  low.  Optical  observ¬ 
ation  of  the  course  of  hydrolysis  shows  the  xanthate 
residue  to  be  considerably  more  readily  removed  than 
the  acetyl  groups.  Thioglucose  tetra-acetate  must 
therefore  be  formed  initially ;  its  isolation  in  substance 
has  not  been  effected,  but  acetylation  of  the  product 
of  incomplete  hydrolysis  affords  thioglucose  penta- 
acetatc  in  almost  quantitative  yield  (cf.  Schneider 
and  Wrede,  A,,  1914,  i,  977).  Hydrolysis  of  the  latter 
compound  by  alcoholic  ammonia  gives  products 
similar  to  those  obtained  from  the  xantho- compound. 
On  the  other  hand,  Zempldiffs  method  affords 
smoothly  tho  sodium  compound,  C6H3 105*SNa,2H20, 
m.  p.  173—174°  (decomp.)  after  darkening.  The  salt 
is  stable  in  air  when  dry  and  unexpectedly  stable  in 
aqueous  solution  in  the  absence  of  air.  It  can  be 
titrated  with  acid  in  the  presence  of  methyl- orange 
but  not  of  phenolphthaiein.  In  aqueous  solution  it  is 
oxidised  slowly  by  air,  or  immediately  by  hydrogen 
peroxide,  to  diglucosyl  disulphide.  The  corre¬ 
sponding  silver  compound,  prepared  by  means  of 
ammoniaeal  silver  acetate,  resembles  that  described 
previously,  but  loses  its  ability  to  dissolve  in  water 
after .  being  dried.  The  freshly-prepared  aqueous 
solution  of  the  sodium  salt  is  dextrorotatory  and  is 
not  mutarotatory  if  air  is  excluded.  Acetylation  of 
the  sodium  salt  with  acetic  anhydride  and  pyridine 
gives  exclusively  thioglucose  penta- acetate,  whereas 
ethyl  iodide  affords  P-ethylthioglucoside ;  the  sodium 
salt  is  thus  definitely  derived  from  g-thioglueose. 
Treatment  of  aqueous  solution  of  the  sodium  salt  with 
an  equivalent  quantity  of  mineral  acid  yields  homo¬ 
geneous  (3-thioglucose,  initial  [a]£  +17-62°  in  water. 
The  specific  rotation  increases  slowly  during  about 
10  days,  during  which  sufficient  decomposition  occurs 


to  influence  the  final  value  even  when  air  is  excluded. 
If  a  slight  excess  of  mineral  acid  is  used,  this  decom¬ 
position  is  excluded  and  the  equilibrium  value  for  the 
a-  and  3-forms  ([«]'§  +58*4°  in  water)  is  observed.  If 
the  solution  is  evaporated  and  the  residue  acetylated 
in  pyridine,  the  product  can  be  separated  by  crystall¬ 
isation  into  + thioglucose  penta- acetate  and  <x-thio- 
glucose  pcnta-acetate,  m.  p.  126—127°,  +120-2° 

in  s - tetrachlor oeth ane .  It  follows  therefore  that 
a- thioglucose  must  have  a  high,  positive  specific 
rotation  and  hence  that  sinigrin,  -which  according  to 
Wrede  gives  an  initially  lasvorotatory  thioglucose, 
cannot  be  derived  from  it.  The  nature  of  the  thio¬ 
glucose  from  sinigrin  remains  unexplained. 

H.  Wren. 

Thio  -sugars  and  their  derivatives.  XIII. 
Addition  of  acetobromoglucose  to  thiocarb- 
amides ;  S-glucosido-^-tMocarbamides,  W, 
Schneider  and  K.  Eisfeld  (Ber.,  1928,  61,  [B], 
1260—1263;  cf.  preceding  abstract ;  Fischer,  A., 
1914,  i,  662  ;  Helferich  and  Kosche,  A.,  1926,  273).— 
Acetobrom  oglu  cose  reacts  with  thiocarbamide  in 
boiling  toluene  yielding  tetra-acelyl-d-gl'ucosido-ti- 
thiuronium  bromide ,  C6H705Ac4*S*C(NH2)  (INH),HBr, 
m.  p.  192°,  [ocjy  —8*72°  in  water;  the  corresponding, 
unstable  hydrogen  carbonate,  C16H24012N2S,  m.  p.  92° 
(decomp.)  after  softening  at  84°,  and  the  hydrogen 
oxalate ,  C17H26013N2S,  m.  p,  159°  (decomp.),  are 
described.  Hydrolysis  of  the  bromide  or  hydrogen 
carbonate  with  methyl-alcoholic  ammonia  yields 
non- crystalline  products  containing  thioglucose; 
methyl- alcoholic  hydrogen  chloride  gives  amorphous, 
very  hygroscopic  materials  containing  dextrose. 
Acetobromoglucose  and  phenylthiocarbamide  in 
boiling  benzene  afford  phenyl-^thiocarhamido- d- 
glucose  tetra-acetate ,  C6H705Ac4*S*C(NH2)(!NPh),  m.  p* 
150°,  [a]D  +0°  in  s-tetraehloroethane,  +19*15°  in 
ethyl  acetate  (hydrogen  oxalate ,  m.  p.  146°,  [a]0 
— 15*55°  in  50%  alcohol).  Hydrolysis  by  m  ethyl - 
alcoholic  ammonia  gives  thioglucose,  whereas  the  use 
of  sodium  meth oxide  leads  to  the  sodium  derivative 
of  the  thio- sugar.  The  product  obtained  b}r  use  of 
methyl- alcoholic  hydrogen  chloride  contains  notable 
amounts  of  the  hydrochloride  of  phenyl-^-thioearb- 
amido-ci- glucose,  from  which  the  free  glucoside  or 
other  of  its  salts  could  not  be  obtained.  Aceto- 
brom  oglu  cose  does  not  appear  to  react  with  thio* 
carbanilide;  with  allylthioearbamide  it  gives  amor* 
phous,  non- homogene ous  products.  H.  WREN. 

Preparation,  by  sorbose  bacterial  of  a  new 
reducing*  sugar  with  seven  carbon  atoms,  (X 
Bertrand  and  G.  Nitzberg  (Bull.  Soc,  cliim.,  1928^ 
[iv],  43,  663— 867).— Sec  this  vol.,  510. 

New  fsocellotriose.  H.  Ost  (Z,  angew.  Cheru., 
1928,  41,  696— 698).— The  product  of  the  acetylation 
of  cotton  cellulose  by  Ost  and  Prosiegel  (A.,  1920,  i, 
423)  contains  in  addition  to  the  cello triose  recently 
described  (A.,  1926,  1127)  an  isocellotriose,  present  in 
the  portion  freely  soluble  in  alcohol  and  precipitated 
with  fsocellobiose  on  hydrolysis  with  0*5Ar-barium 
hydroxide.  It  is  purified  by  dissolution  in  water  and 
precipitation  wth  alcohol,  the  triose  separating  under 
these  conditions  as  oily  drops  which  rapidly  solidify 
to  a  mass  having  [«]D  +15*6°,  reducing  power  29 
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(dextrose  100),  ash  0-75%.  It  contains  about  0*5 
mol.  of  water  of  crystallisation  (lost  at  115 — 120°), 
forms  no  osazone,  has  no  sweet  taste,  and  is  not  fer¬ 
mented  by  yeast.  It  is  only  slowly  hydrolysed  to 
dextrose  by  2*5%  hydrochloric  acid,  conversion  being 
incomplete  after  8—10  hrs,  and  considerable  amounts 
of  humic  substances  formed.  Acetylation  with  acetic 
anhydride  and  zinc  chloride  affords  an  undeca-acetate, 
m,  p.  120 — 150°,  [a]D  +2*4°  (chloroform),  which  is 
somewhat  more  soluble  than  the  similarly  prepared 
undeca-aceiate  of  the  isomeric  ccllotriose,  m.  p.  200— 
220°,  [ct]o  +2*2  to  6*2°,  the  latter  being  contaminated 
with  a  little  of  the  octa- acetates,  m.  p.  222°  and  192°, 
of  the  isomeric  ecllobiose.  iso Cellobiose  acetate,  m.  p. 
115 — 125°,  [a]D  +4°  in  chloroform,  was  similarly 
prepared  from  isocellobiose,  being  much  more  readily 
soluble  than  the  cellobiose  octa -acetate,  m.  p.  220°, 
which  is  also  formed.  R.  Brightman. 

Konjmannan.  T.  Ohtsuki  (Acta  Phytochim., 
1928,  4,  1 — 39). — The  carbohydrates  present  in  the 
mannan  prepared  from  44  konjak  powder  ”  have  been 
investigated.  d-Mannose  and  d-glucose  are  present 
only  in  the  ratio  2:1,  confirming  the  results  of 
Mayeda  (A.,  1922,  i,  694).  The  results  of  Miyake 
(J.  Coll.  Agr.  Imp.  Univ.  Hokkaido,  1927,  12,  164), 
who  finds  that  l&vulosc,  dextrose,  and  mannose  are 
present  in  the  ratio  1  :  2  :  3,  are  criticised.  Laevulose 
is  present  in  the  crude  4 4  konjak  powder,”  but  not 
in  the  purified  mannan,  whilst  the  calculations  of 
Miyake  are  based  on  the  assumption  that  the  hypo- 
iodite  method  of  Wills  tat  ter  and  Schudel  is  applic¬ 
able  to  the  determination  of  all  aldoses ;  mannose, 
however,  is  oxidised  to  the  extent  of  5942%  only, 
and  Miyake's  figures  when  corrected  support  the  view 
that  kcvulose  is  absent.  By  the  action  of  taka- 
diastase  on  konj akmannan ,  a  product, 44  lasvidulinose,” 
has  been  isolated  and  this  is  probably  identical  with 
Mayeda’s  trisaccharide  44  kevidulin  ”  obtained  by  the 
action  of  bacteria  on  mannan  {loc.  ciL).  This  tri¬ 
saccharide  contains  mannose  and  dextrose  in  the 
ratio  2  :  1.  The  nature  of  the  micelle  of  the  mannan 
has  been  studied  by  heating  the  substance  with 
anhydrous  glycerol  at  235°  and  by  acetylation,  and 
the  conclusion  is  reached  that  d- mannose  anhydride 
and  d-glucose  anhydride  (in  the  ratio  2:1)  are  parent 
substances  of  the  mannan  micelle.  The  preparation, 
purification,  and  the  properties  of  the  mannan  and 
the  properties  of  44  lsevidulinose  ”  and  of  various 
derivatives  formed  by  liquefaction  (by  takadiastase, 
dried  yeast,  and  acetylation)  and  by  heat  dissociation, 
are  given.  A.  Wokmall. 

Preparation  of  glncosides  of  the  a-serles* 
Crystalline  cc-metliyHriictoside.  H.  H.  SomiJ- 
bach  and  G.  A,  Schroter  (Ber.,  1928,  60,  [B],  1216— 
1222).— Ch loro tetr a -acetyl -ke vulose  (cf.  Brauns,  A,, 
1920,  i,  713),  [a]D  —155*5°  in  chloroform,  is  more 
stable  in  solution  but  less  stable  in  substance  than 
(iCphloroacetylglucose.  On  account  of  its  suscepti¬ 
bility  to  water  it  cannot  be  satisfactorily  transformed 
into  the  methylfructoside  by  silver  carbonate  and  silver 
oxide  in  methyl  alcohol,  although  addition  of 
anhydrous  sodium  sulphate  or  copper  sulphate 
effects  marked  improvement.  When  its  ethereal 
solution  is  added  to  a  methyl-alcoholic  solution  of 


silver  nitrate  in  the  presence  of  silver  carbonate  or, 
preferably,  pyridine  (to  unite  with  the  liberated  nitric 
acid),  silver  chloride  is  immediately  and  almost 
quantitatively  precipitated  and  tetra-acetyl-  x-jnethyl- 
frucioside ,  m.  p.  112°,  [a]‘g  +45°  in  chloroform/ is 
obtained.  Hydrolysis  of  the  latter  compound  is  best 
effected  with  barium  hydroxide ;  crystalline  products 
are  obtained  with  difficulty  or  not  at  all  when  methyl- 
alcoholic  ammonia  or  sodium  methoxide  is  employed. 
Crystallisation  of  Mmthjlfructoside  is  difficult,  the 
most  suitable  solvent  being  isobutyl  or  isoamyl 
alcohol ;  the  data,  rn,  p.  96—97°,  [ajg  +44°  in  water, 
must  therefore  be  regarded  as  provisional.  The 
adherence  of  a- methylfructoside  to  the  stable  fructose 
series  is  established  by  methylation  with  methyl 
sulphate  and  alkali  hydroxide  and  subsequent  hydro¬ 
lysis  of  the  pentamethylfructoside  to  aySe-tetra- 
methylfructose. 

A  satisfactory  explanation  of  the  course  of  the 
reaction  between  silver  nitrate  and  alkyl  halides  in 
the  presence  of  alcohols  cannot  yet  be  given,  but 
the  occurrence  of  a  Walden  inversion  in  the  case 
recorded  above  appears  to  exclude  further  the  possi¬ 
bility  of  a  double  exchange.  H.  Wren. 

New  constitutional  formula  for  cellulose,  G. 
Oddo  (Gazzetta,  1928,  58,  301 — 309). — The  suggested 
formula  for  cellulose  is  based  on  the  uniform  con¬ 
catenation  of  four  molecules  of  dextrose  with  elimin¬ 
ation,  also  uniform,  of  four  molecules  of  water.  The 
mechanism  of  the  union  of  the  dextrose  molecules  is 
that  already  suggested  for  polysaccharides,  and  con¬ 
sists  in  addition  of  a  dextrose  molecule  by  means  of 
the  alcohol  group  of  the  e-carbon  atom,  as  in  cello¬ 
biose,  to  the  aldehydic  group  of  the  next  molecule, 
with  formation  of  the  alcoholate  or  semi-acetal,  with 
subsequent  closure  of  the  hydrofuran  nucleus  in  the 
sugar  molecule  where  the  addition  occurs,  by  elimin¬ 
ation  of  1  mol.  of  water  from  the  a-  and  5- carbon 
atoms.  The  formula  is  considered  to  interpret  simply 
and  completely  the  fundamental  facts  concerning 
cellulose  and  its  physical  and  chemical  behaviour. 

T.  H.  Pope. 

Acetic  ester  of  cellulose  xanthate.  T.  Naka- 
shiaia  (J.  Soc.  Chem.  Ind.  Japan,  1928,  31,  94— 
100). — The  acetic  ester  of  cellulose  xanthate  was 
produced  by  the  treatment  of  viscose  with  chloro- 
acetic  acid,  and  its  properties  and  method  of  analysis 
are  given.  Y.  Tomoda. 

Metallic  complexes  of  cellulose  nitrates.  A. 
Apabd  (M&n.  Poudres,  1928,  23,  63— 68).— See  this 
voL,  276. 

Celluloseglucolic  acid.  I.  Sakurada  (J.  Soc. 
Chem.  Ind.  Japan,  1928 ,  31,  67 — 73). — Methods  of 
preparation  and  purification  are  described.  Cellulose- 
glncolic  acid  can  be  determined  accurately  by  dis¬ 
solving  it  in  alkali  hydroxide  solution  and  titrating 
the  excess  of  alkali,  using  phenolphtbalein  as  indicator, 
by  decomposing  sodium  celiulos eglucoiate  by  sul¬ 
phuric  acid,  precipitating  cclluloseglucolie  acid  by  the 
addition  of  alcohol,  filtering,  and  then  titrating  the 
excess  of  mineral  acid  in  the  filtrate,  or  by  igniting 
the  sodium  salt  and  determining  the  alkalinity  of 
the  ash.  Conductometric  titration  can  also  be  used, 
whereas  potentiometric  titration  does  not  give  a  sharp 


end-point.  Celiuloseglucolic  acid  is  insoluble  in  water 
or  organic  solvents.  Hydrolysis  does  not  occur  when 
the  acid  is  heated  with  acid  and  alkali.  Its  sodium 
salt  is  soluble  in  water  and  forms  a  homogeneous 
solution  with  viscose.  With  barium  chloride,  zinc 
or  copper  sulphate,  or  silver  nitrate  the  corresponding 
salt  was  precipitated,  Celiuloseglucolic  acid  can  be 
dyed  using  basic  dyes.  Y.  Nagai, 

Additive  compounds  of  halides  of  bivalent 
metals  with  organic  bases,  V.  G.  Soagliakxmi 
and  E,  Brasi  (Atti  It.  Accad,  Lined,  1928,  [vi],  7, 
411—413 ;  cf.  A.,  1927,  137), -By  the  action  of 
mercuric  halides  on  hexamethylenetetramine  in 
acetone  solution  the  following  compounds  have  been 
obtained  :  (with  excess  of  the  base)  2HgCl2,0GH32N. ; 
HgBr0.2CGH12N4 ;  HgI0,CrH10N4}  and  (with  excess 
of  the  s  halide)  3HgClj2CGH ~  N, ;  HgBra#C6H10N4, 
and  3HgI2,2C0H12N4  (yellow).  0.  J.  Walker. 

General  reaction  of  aniino-acids.  H.  D.  Dakin 
and  R.  West  (J.  Biol.  Cliem.,  1928,  78,  91 — 105). — 
On  warming  a- ami  no- acids  with  acetic  anhydride 
and  pyridine,  carbon  dioxide  is  eliminated  and  two 
acetyl  groups  are  introduced,  one  attaching  itself  to 
nitrogen  and  the  other  to  the  a- carbon  atom  so  that 
the  product  is  an  a -acetamide- ketone ;  the  reaction 
is  not  confined  to  amino -acids,  since,  e.g.,  phenyl- 
acetic  acid  yields  similarly  benzyl  methyl  ketone, 
and  it  is  thought  that,  as  in  the  case  of  the  reaction 
observed  by  Perkin  (J.C.S.,  1886,  49,  317),  it  pro¬ 
ceeds  through  intermediate  formation  of  a  p-ketonic 
acid.  Proline,  alkyl  ami  no- acids,  and  amino- acids 
which  contain  no  replaceable  hydrogen  in  the  a -posi¬ 
tion  undergo  simple  acetylation  only.  Phenylalanine 
gave  aceiamidobenzylacetone,  m.  p.  98—99°  (semi- 
carbazone ,  m.  p.  103 — 104°),  tyrosine  yielded  acet- 
amido-p-hydroxybenzylacetone,  m.  p.  135—136°  (0- 
acetyl  derivative,  m,  p.  123°;  semicarbazone ,  m.  p. 
230—231°  ;  phenylhydrazone  hydrochloride,  m.  p.  195 — 
197°;  pi  era  te}  m.  p.  1 25— 126°;  b  enzylidene  d  erivative , 
m.  p.  170—180°  after  sintering).  Phenylaminoacetic 
acid  gave  oL-acetamido-y-pkenylaceione,  m.  p.  103— 
104°.  Leucine  gave  oL-aceiamido-oL-isobutylacetone 
(amidoguanidine  derivative,  m.  p.  182—183°).  Alan¬ 
ine  yielded  <x-acetamido-oL-methylacetone  {amidoguanid¬ 
ine  derivative,  m.  p.  183—184°) ;  both  glycine  and 
hippuric  acid  yielded  aedam  idoacetone,  identified  by 
formation  of  methylglyoxalbisnitropkenylhydrazone 
on  boiling  with  p-nitroplienylhydrazine  in  dilute 
sulphuric  acid,  and  by  formation  of  2  :  o-diinethyl- 
pyrazine  on  acid  hydrolysis  followed  by  distillation 
with  mercuric  chloride  and  alkali. 

C.  R.  Haiungton. 

Separation  of  the  a-amino -acids  resulting 
from  the  hydrolysis  of  proteins.  G.  W.  Mtjhle- 
man  (Diss.,  Geneva,  1927,  Xo.  817,  5— 31).— The 
amino- acids  are  henzoyiated  at  a  specified  alkaline 
reaction ;  the  by-products  include  the  mixed 
anhydrides  of  benzoic  and  amino-acids,  whether 
henzoyiated  or  not,  the  anhydrides  being  readity 
hydrolysed  by  sodium  ethoxide.  Benzoic  acid  is 
removed  by  sublimation.  The  henzoyiated  amino- 
acids  are  esterified  with  diazomethane.  Separation 
of  the  esters  by  fractional  distillation  is  only  approxim¬ 
ate.  The  corresponding  henzoyiated  acids,  obtained 


by  hydrolysis  with  sodium  ethoxide,  are  more  easily 
purified  and  identified.  Chemical  Abstracts. 

Amino-acids.  V.  Synthesis  of  Aralkyl- 
glutamic  acids.  S.  Sugasawa  (J.  Pharm.  Soc. 
Japan,  1927,  [550],  1041—1043;  cf.  ibid.,  1927,  [545], 
359). — The  semialdehyde  of  succinic  acid  or  its  ethyl 
ester  reacts  with  potassium  cyanide  and  alkylamines 
in  alcoholic  solution  or  their  hydrochlorides  in  aqueous- 
alcoholic  solution,  yielding  Y-alkylglutamic  acids  or 
their  esters.  The  following  individuals  are  described  r 
N -methylglu iamic  add ,  m.  p.  156—158°  (ethyl  ester, 
b.  p.  108 — 109°/2  mm, ;  hydrochloride ,  m.  p.  159— 
160°) ;  N - dimethylglutamic  acid ,  m.  p,  155—156° 
(ethyl  ester,  b.  p.  101— 103°/0’5  mm,);  N -ethyl* 
glutamic  acid,  m.  p.  159 — 160  (ethyl  ester,  b.  p.  109— 
110°/ 2  mm,). 

Transformations  of  substances  resembling 
peptides.  XXV.  So-called  “  arginylarginine  ” 
of  E.  Fischer,  an  aS-diguanido-n-valeric 
anhydride.  L,  Zervas  and  M.  Berg  man  n  (Ber., 
1928,  61,  [2?],  1195— 1203).— The  uncertainties  re¬ 
garding  the  nature  of  arginylarginine  ”  are  removed 
by  the  observation  that  it  is  optically  inactive 
guanido-ii-valeri c  anhydride, 

NH2-C(:NH)-NH-[CH2]3-CH<™T^th.  The  pierate, 

m.  p.  218°,  of  Fischer  and  Suzuki  (A.,  1906,  i,  73) 
is  largely  and  the  dinitrate  entirely  derived  from  this 
anhydride.  This  conception  is  founded  on  repeated 
elementary  analysis  of  the  nitrate  and  the  pierate 
derived  therefrom  and  the  absence  of  nitrogen 
determinable  by  the  formaldehyde  or  Van  Slyke 
methods.  Secondly,  the  condensation  of  d- arginine 
with  S' -  e  thy  If  so  thio  carbamide  hydrobromide  affords 
d  -aS-digu  anido  -  n  -  voter  ic  anhydride  dinitrate,  in.  p. 
189°  (corr.),  [a]1^  ^28*6°  in  water  [corresponding 
pierate,  m.  p.  228°  (corr,)],  which  readily  suffers 
racemisation,  with  formation  of  a  product  identical 
with  Fischer’s  arginylarginine  dinitrate.”  In  the 
auto- condensation  of  arginine  ester  according  to 
Fischer  and  Suzuki  ( loc .  cit.)}  the  liberation  of  the 
ester  from  its  hydrochloride  is  immediately  followed 
by  interaction  of  the  guanido- group  of  one  molecule 
with  the  ester  group  of  a  second  molecule,  giving 
the  methyl  ester  of  an  arginylarginine  which  is  too 
unstable  to  permit  isolation.  In  the  second  stage  of 
the  change,  the  peptide  guanido -group  reacts  with  the 
vicinal  a -ami  no -group  with  ring  closure,  producing 
aS-  digu  anido  -n  -  valeric  anhydride  and  ornithin  methyl 
ester  or  a  closely  related  product  (separated  from  the 
mother-liquors  of  «Ydigu anido -n- valeric  anhydride 
pierate  as  d- ornithinic  acid).  The  observations  of 
Kossel  and  Staudt  (this  voL,  81)  and  of  Edlbacher 
and  Bonem  (A,,  1925,  i,  863)  are  based  on  experi¬ 
ments  involving  the  use  of  a  non -homogeneous 
pierate,  m,  p.  218° ;  when  purified  through  the 
nitrate,  the  pierate  has  m.  p.  228°.  The  unusually 
ready  autoracemisation  of  d-a8-diguanido-ft-' valeric 
anhydride  is  shared  by  d -phenyl a lanyl-d- arginine 
anhydride  (Bergmann  and  Roster,  unpublished  work) 
and  appears  to  be  due  to  the  presence  of  the  asym¬ 
metric  centre  in  a  ring  system  and  the  basicity  of 
the  guanido-group. 

Attempts  to  condense  arginine  ester  with  glycine 
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ester  lead  only  to  a  greatly  accelerated  formation  of 
glycine  anhydride.  H.  Wren. 

Characterisation  of  the  ~OMgX  group,  H. 
Gilman  and  F.  Schulze  (Rec.  trav.  chim.,  1928,  47, 
752— 760).— To  discover  a  general  reagent  capable 
of  replacing  the  -MgX  group  in  compounds  of  the 
type  R’OMgX  and  characterising  the  -OMgX  group 
by  giving  a  readily  identifiable  compound  (cf.  A., 
1920,  i,  483),  a  number  of  reactions  of  the  R-O-MgX 
compounds  have  been  examined.  No  general  reagent 
has  been  discovered,  the  effectiveness  of  a  given 
reagent  depending  also  on  the  type  of  Grignard  reagent 
used,  the  nature  of  the  halogen  atom,  the  size  of  the 
group  R,  and  the  temperature  of  replacement.  The 
-OMgCJl  group  is  replaced  more  readily  than  -OMgBr, 
the  latter  than  — OMgl,  but  the  magnesium  organ o- 
chlorides  are  not  always  accessible.  Media  of  higher 
b.  p.  than  toluene  should  not  be  used  and  it  is  sug¬ 
gested  than  acyl  halides  or  anhydrides  or  alkyl  halides 
be  tried  first  and  then  the  phenylearbimide,  phenyl- 
carbarn  ine  chloride,  or  phenyl  ear  bam  ine  bromide, 
which  last  are  highly  effective  with  certain  types  of 
-OMgX  compounds.  Cases  in  which  replacement 
appears  impossible  may  be  due  to  the  use  of  an 
insufficiently  reactive  reagent  or  the  formation  of  a 
comparatively  unstable  product.  In  these  cases  the 
sulphur  analogue  may  be  used  (cf.  A.,  1924,  i,  382; 
1926,  1132),  or  an  organo- metallic  compound  con¬ 
taining  a  more  positive  element,  e.g.,  sodium  alkyls 
or  aryls,  the  reaction  being  almost  certainly  parallel 
to  that  with  the  Grignard  reagent.  Since,  however, 
the  -MgX  group  attached  to  carbon,  nitrogen,  and 
sulphur  is  readily  replaced,  failure  to  replace  the 
-MgX  group  admits  of  the  conclusion  with  some 
confidence  that  the  -MgX  group  is  attached  to 
oxygen. 

No  appreciable  replacement  took  place  in  the 
following  eases  :  benzyl  chloride  with  magnesium 
phenoxy br om ide ;  phenylearbimide  with  bromomag- 
nesium  benzoate ;  phenylthiocarbimide  with  mag¬ 
nesium  ethoxyiodide  and  n-but-oxy iodide ;  diphenyl  - 
carbarn  ine  chloride  with  magnesium  ethoxy  bromide ; 
chloro-  and  bromo- acetophenone  with  magnesium 
phenoxy- chloride  and  -bromide ;  ammonia  with 
magnesium  phenoxy  iodide ;  allyl  iodide  with  mag¬ 
nesium  n-butoxy iodide ;  ethylene  oxide  with  mag¬ 
nesium  n-butoxy-  and  phenoxy- iodide ;  zinc  diethyl 
with  magnesium  dip  henyhii  ethoxy  bromide ;  ethyl 
sulphate  with  magnesium  phenoxy-  and  triphcnyl- 
methoxy  -  bromides  and  with  calcium  or  zinc  diphenyl - 
methoxy-  and  trip henylmethoxy- iodides. 

With  magnesium  triphenylm ethoxy' bromide  and 
acetic  anhydride,  triphcnylcarbinol  is  the  only  solid 
product,  the  acetate  being  easily  hydrolysed.  Benzoic 
anhydride  is  the  only  reagent  of  those  tried  which 
replaces  the  -MgBr  group  in  magnesium  diphenyl- 
methoxy  bromide,  affording  44 — 50%  of  benzhvdryl 
benzoate.  Benzyl  bromide  with  magnesium  diphenyl - 
methoxybromide  in  cymene  at  180°  affords  in  small 
yield  a  substance,  m,  p.  176°,  which  is  not  benzyl 
benzhydryl  ether  ;  with  the  triphenylmethoxybromide 
in  ether  and  toluene  a  50%  yield  of  triphenylm  ethane 
is  obtained,  a  70%  yield  resulting  when  the  magnesium 
triphenylmethoxybromide  is  heated  alone,  together 


with  a  light  brown  viscous  oil,  probably  in  consequence 
of  the  reactions  :  CPh3*0-MgBr+Et20  — > 
CPlyCOEt+EtO-MgBr ;  CPhyCOEt  — >  CHPh3+ 
Me’CHO  (cf.  Gomberg,  A.,  1913,  i,  257,;  Norris  and 
Young,  A.,  1925,  i,  20).  With  magnesium  phenoxy- 
or  henzyloxy -bromides,  benzyl  bromide  yields  only 
a  little  distillate  of  high  b.  p.  Magnesium  phenoxy  - 
bromide  and  triphenyl  methyl  chloride  in  benzene 
give  some  p-hydroxytetraphenvlmethane. 

Phenylearbimide  reacts  smoothly  with  R-O’MgX 
compounds  derived  from  a  primary  alcohol,  but  not 
from  sec.-  or  terl. -alcohols  of  high  mol.  wt.  Thus 
magnesium  ?i-butoxybromide  gives  80%  of  butyl - 
phenylearbamate,  magnesium  phenoxyiodide,  70% 
of  phenyl  phenylearbamate,  and  a  small  amount  of 
a  polymeride,  m.  p.  275°  (probably  triphenyl  iso - 
eyanurate),  magnesium  benzyloxybromide,  70%  of 
benzyl  phenylearbamate,  but  magnesium  diphenyl- 
met  hoxy  bromide  gives  only  carbanilide,  triphenyl 
isoeyan urate,  and  unchanged  benzhydrol,  and  the 
triphenylmethoxybromide  only  the  original  carbinol. 
Phenylthiocarbimide  is  unreactive. 

Phenylcarbamine  chloride  and  magnesium  benzyl¬ 
oxybromide  in  ether  give  70%  of  benzyl  phenyl¬ 
earbamate  ;  magnesium  diplienylmethoxybromide 
appears  to  react,  but  only  carbanilide  and  benz¬ 
hydrol  could  be  isolated.  With  phenylcarbamine 
bromide  in  benzene  the  result  was  similar.  Carbonyl 
chloride  and  magnesium  benzyloxybromide  in  toluene 
yield  a  white  precipitate,  but  no  urethane  on  treat¬ 
ment  with  ammonia  (cf.  Yoder,  A.,  1923,  i,  309). 

Benzoyl  bromoamide  and  magnesium  phenoxy-  or 
ethoxy- bromide  in  benzene  react  vigorously,  but  only 
benz  amide  and  benzoylphenyl  carbamide  can  be 
isolated. 

Thionyl  chloride  and  a-chloromcthyl  ether  react 
with  magnesium  phenoxy  bromide  in  benzene,  but 
no  definite  products  were  isolated ;  diazomethane 
reacts  vigorously,  giving  anisole  and  insoluble  material. 

Bromomethyl  ethyl  ether  and  magnesium  benzyl¬ 
oxybromide  appear  to  give  the  benzylethylacetal. 
Keten  and  magnesium  phenoxy  bromide  in  acetone 
yield  about  15%  of  phenyl  acetate  and  a  little  liquid 
of  higher  b.  p.  Phosphorus  trichloride  and  mag¬ 
nesium  diphenyl  methoxybromide  give  some  diphenyl - 
methyl  chloride,  but  mainly  tetraphenylethylenc. 

Phenyl  benzyl  ether  and  magnesium  n-butoxy- 
bromide  in  benzene  or  magnesium  bromide  in  ether 
do  not  react ;  in  benzene,  magnesium  bromide  yields 
a  little  benzyl  bromide  and  liquid  of  high  b.  p.  The 
general  order  of  reactivity  of  the  It s OMgX  compounds 
is  the  reverse  of  the  order  of  solubility,  the  iodides 
being  the  most,  the  chlorides  the  least  soluble. 
Solubility  decreases  with  increasing  size  of  the  alkyl 
group.  Magnesium  benzyloxy-  and  phenoxy-halides 
have  practically  the  same  solubility. 

R.  Brightman. 

Action  of  hyp  ©chlorous  acid  on  benzene 
hydrocarbons.  F.  W.  Kungstedt  [with  G*  Wiese 
and  G.  Rudback]  (Acta  Acad.  Aboensis  math,  phys., 
1927,  4,  No.  2,  1 — 36;  Chem.  Zentr?  1928,  i,  503— 
505 ) . — Hypoehlorous  acid  yields  with  benzene  st¬ 
and  j3 -benzene  hexaehloride,  monoehlorobenzene,  and 
a  compound ,  G6H80C14 ;  with  naphthalene  naphthal¬ 
ene  dichloride  and  tetrachloride,  l-chloronaphthalene. 
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and  1 : 4-dieliloronaplithalene ;  with  toluene,  m-  and  p- 
xylene,  and  p- isopropyl  toluene  only  monosubstitution 
products  were  obtained.  With  dilute  acid  substitu¬ 
tion  is  the  chief  reaction,  and  with  more  concentrated 
acid,  addition ;  also  only  substitution  derivatives 
are  obtained  in  the  dark.  Modifications  in  the 
course  of  the  reaction  are  observed  when  the  acid 
reacts  in  presence  of  mercury  oxide  or  oxychloride 
(cf.  Darius  and  Neulioff,  Annaien,  1865,  136,  323, 
342).  A.  A,  Eldiudge. 

Action  of  niobium  and  tantalum  penta- 
cMorides  on  organic  compounds.  II.  H,  Funk 
and  K.  Niederlakder  (Ber.,  1928,  61,  [. B]s  1385— 
1388;  cf,  this  voh,  408),— Under  suitable  conditions 
the  pcntaehlorides  of  niobium  and  tantalum  react 
with  aromatic  hydrocarbons  evolving  hydrogen 
chloride  and  leaving  intensely  coloured,  non¬ 
crystalline  residues  which  become  carbonised  when 
heated,  and  when  decomposed  with  aqueous  am¬ 
monia  give  coloured  products  in  which  the  organic 
residue  is  attached  to  the  metal.  It  is  remarkable 
that  substitution  in  the  nucleus  occurs,  whereas  this 
does  not  happen  with  the  more  active  phenols  (loc. 
cit.).  Tantalum  pen ta chloride  and  boiling  benzene 
give  the  compound  TaCl4*OcH5,  whereas  with  niobium 
pentachloride  the  substance  3NbCl5,C6H6  and,  prob¬ 
ably,  NbCl5,C6H6  and  2NbGl5,C6H6  are  formed. 
According  to  the  intensity  of  the  reaction,  tantalum 
pentachloride  and  naphthalene  yield  the  compounds 
TaCl5,C10H8,  TaCl4*C10H7,  and  TaCyC10H7)2,  whereas 
from  niobium  pentachloride  the  mb  stances 
NbCl4-C10H7  and  NbCl3(Cl0H7)2  are  derived.  Tetra- 
hydronaphthalene  gives  the  compounds  TaClpC10Hn 
and  TaCl3(C10H11)2.  From  anthracene  the  following 
substances  are  derived:  TaCl5,C14H10 ;  TaCL'C^EL; 
TaC]3(C14Hrj)2 ;  NbCl4*C14H9.  The  additive  com¬ 
pounds  are  completely  decomposed  by  aqueous 
ammonia,  giving  colourless  products.  The  com¬ 
pounds  HbCl4#C14H9  and  TaCl3(C10H7)2  when  similarly 
treated  lose  the  expected  quantity  of  chlorine  and 
give  a  yellow,  halogen-free  product  which,  when 
evaporated  with  hydrogen  chloride,  leaves  ammonium 
chloride  in  quantity  corresponding  with  1  mol.  of 
NH3  for  one  atom  of  niobium  and  two  atoms  of 
tantalum.  H.  Wren. 

Laws  of  aromatic  substitution.  VIII.  B. 
Flursohebi  and  E.  L.  Holmes  (J.C.S.,  1928,  1607— 
1616).— The  nitration  of  toluene  derivatives  of  the 
type  PhCX3,  where  X3  =  H2C1,  Ho(C0,Et),  HCL, 
HCl(C02Et),  H(C02Et)2J  Cl3/CL(Cd2Etf,  (C02Et)3, 
H2Br,  and  Br(C02Et),  with  nitric  acid  1-52)  at 
— 10°  or,  in  the  case  of  compounds  containing  a 
mobile  halogen  atom,  with  a  mixture  of  this  acid  and 
acetic  anhydride  at  temperatures  close  to  the  ordinary, 
has  been  investigated.  The  ratio  m/(o+p),  deter¬ 
mined  by  oxidation  to  the  corresponding  mixture  of 
nitrobenzoic  acids  which  were  analysed  by  the  method 
previously  described  (this  vol.,  403),  for  the  above 
derivatives  is,  respectively,  13*6  (Holloman,  A.,  1914, 
I,  511,  found  4*4),  13*6  (Baker  and  Ingold,  A.,  1927, 
558,  found  9*9),  52*25  {Holleman,  loc .  cit.,  51  -05), 
43*35,  34*05  (Baker  and  Ingold,  loc .  cit.,  25),  100-1 
(Holleman,  loc .  cit.,  181*7),  156-8,  132-6,  130-1,  7*45, 
and  65*05%.  The  nature  of  chemical  polarity  and 


polar  effects  is  discussed  from  the  point  of  view  of 
the  authors’  theory  of  aromatic  substitution.  Ethyl 
plienylmetlmnetricarboxylaie,  b.  p.  154 — 155°/l-5  mm., 
is  obtained  by  the  action  of  ethyl  chloroformate  on 
dry  ethyl  phenyls odiomalon ate  in  dry  ether  for  7  hrs. 
It  is  very  resistant  to  both  hydrolysis  and  oxidation, 
and  from  the  nitrated  fraction  most  resistant  to 
oxidation  is  isolated  ethyl  o -nitrophenylme thanetricarb - 
oxylate,  m.  p.  83—84°.  Ethyl  phenylchloromalmiMe , 
b.  p.  143 — 144°/2 — 1-5  mm.,  is  obtained  by  saturating 
a  solution  of  ethyl  phenylmal onate  in  carbon  tetra¬ 
chloride  with  dry  chlorine  at  CF  and  leaving  the 
solution  for  16  hrs.  J.  W.  Barer, 

Nitration  of  in»acetamidobenzotrifluoricle8 
H.  Bouche  (Bull.  Acad,  roy.  Beige,  1927,  [v],  13, 
346—357). — Nitration  of  m-acetamidobenzotrifluoride 
with  a  mixture  of  nitric  and  sulphuric  acids  at  —5° 
and  subsequent  hydrolysis  of  the  acetyl  group  with 
sodium  hydroxide  yields  a  mixture  of  (1)  6-mtro-, 
m.  p.  129°  (84%),  and  (II)  4-nitro-,  m.  p.  101°  (6%), 
-m -aminobenzotrifluoride.  The  structure  of  (I)  is 
proved  by  reduction  with  tin  and  hydrochloric  acid 
to  3  :  6-diaminobenzotrijluoride ,  m.  p.  58°  (sulphate ; 
hydrochloride ).  This  is  hydrolysed  with  20%  hydro¬ 
chloric  acid  to  3  :  6 - dia minob enz oic  acid,  converted 
by  distillation  into  m»phenylenediamine.  Deamin¬ 
ation  of  (I)  with  ethyl  nitrite  and  alcoholic  sulphuric 
acid  yields  o -nitrobenzotrifluoride,  b.  p,  216-3D/765 
mm.,  m.  p.  32-5°  (III),  reduced  with  tin  and  hydro¬ 
chloric  acid  to  o-aminobenzotrijluonde,  b.  p.  73° /21 
mm.,  m.  p.  —34*7°  (anilide,  m.  p.  94°),  which  yields 
successively  the  corresponding  o-cyano-derivative, 
m.  p.  7*5°,  and  phthalic  acid.  Deamination  of  (II) 
yields  p  -  nitrobenzotrifluoride ,  m.  p.  41*5°.  When 
nitration  of  the  original  substance  is  effected  with 
acetyl  nitrate  at  —5°  the  products  obtained  after 
hydrolysis  are  (II)  (61%)  and  2-nitro-m-aminobenzo~ 
trifluoride,  m.  p.  64°  (24*7%),  which  by  deamination 
is  converted  into  (III),  Thus  the  use  of  acetyl 
nitrate  appears  to  favour  the  formation  of  the  vicinal 
derivative.  The  results  are  compared  with  those  of 
Wender  (A.,  1890,  884)  on  the  nitration  of  m-nitro- 
acetanilide,  and  of  Kaiser  (A.,  1886,  149)  on  m-aeet- 
amidobenzoic  acid.  The  carboxyl  group  exhibits  a 
greater  tendency  to  the  formation  of  the  vicinal 
derivative  than  docs  the  triiluoromethyl  group. 

J.  W.  Baker. 

Alkylation  and  acylation  in  the  presence  of 
titanium  tetrachloride*  G.  Stadnikov  and  L. 
Kaschtanov  (Ber.,  1928,  61,  [B],  1389 — 1391).— 
The  action  of  titanium  tetrachloride  on  a  solution  of 
benzyl  ethyl  ether  in  boiling  benzene  yields  primarily 
benzyl  chloride  which  reacts  with  the  benzene, 
giving  diphenylm  ethane,  and  p-  and  m- dibenzyl- 
benzene.  Similar  products  are  obtained  when 
benzyl  ethyl  ether  is  replaced  by  benzyl  chloride, 
e 50 Amyl  acetate  or  benzoate  does  not  react  with 
benzene  in  presence  of  titanium  tetrachloride,  whilst 
diisoamyl  ether  is  unaffected.  Benzophenone  could 
not  be  obtained  from  benzoyl  chloride  and  benzene 
in  presence  of  titanium  tetrachloride,  whereas  the 
benzoyl  group  is  readily  introduced  into  thiophen. 
Benzene  is  unaffected  by  titanium  tetrachloride, 

H.  When. 
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Action  of  sulphur  compounds  on  l-chloro- 
2  :  4  dinitronaphthalenef  l-chloro-2  :  4  :  5-tri- 
nitronaphthalene ,  and  l-chloro-2  :  4-dinitro- 
henze ne.  H.  W.  Taken  (Eec.  trav.  chirn.,  1928, 
47,  782—795;  cf,  this  vol.,  405).— l-Chloro-2  :  4-di- 
nitronaphthalene  and  1  mol.  of  sodium  sulphide  or 
disulphide  in  alcohol  afford  only  2  :  2e  :  4  :  4'-tetra- 
nitrodinaphthyl  sulphide,  m.  p.  283°  (decomp.)  (cf. 
Zincke  and  Krollpfeiffer,  A.,  1913,  i,  455) ;  with 
excess  of  sulphide  a  small  quantity  of  dark  red  sub¬ 
stance,  probably  a  reduction  product,  separates.  If 
the  sodium  sulphide  is  added  rapidly  and,  after 
dilution  with  water,  iodine  in  aqueous  potassium 
iodide  is  added  to  the  red  solution,  2  :  2'  :  4  :  4'-tctra- 
nitrodinaphthyl  disulphide,  decomp.  230°  after 
darkening  at  225°,  is  obtained ;  the  2  : 4 - dinitro- a- th iol - 
naphthalene,  m.  p.  117—118°,  xnay  be  isolated  by 
acidifying  the  red  solution.  With  1  mol.  and  with 
2  mols.  of  thiocarbamide  in  alcohol  l-chloro-2 : 4-di- 
nitronaphthalene  yields  only  2  :  2f  :  4  :  4'-tetranitro- 
dinaphthyl  sulphide,  the  reaction  with  1  mol.  of 
sodium  xanthate  giving  in  addition  a  little  sodium 
2:4-  dinitro  -  a  -  naphthalate  and  ethyl  2:4-  dinitro - 
naphthyl  disulphide »  m.  p.  85°,  the  formation  of  the 
latter  substance  being  in  accordance  with  We  el  den  - 
burg’s  suggestion  that  in  xanthate  solutions  there  is 
an  equilibrium  between  the  isomeric  0-  and  testers. 
The  corresponding  disulphide,  decomp.  230°,  was 
never  produced. 

Potassium  thiocyanate  also  yields  the  mono- 
sulphide,  m.  p.  283°  (decomp.),  2  :  4^dinitronaphihyl 
thiocyanate,  m.  p,  116°  (decomp.),  being  obtained  in 
a  crude  form  only  by  the  use  of  alcoholic  ammonium 
thiocyanate.  With  alcoholic  sodium  sulphide  or 
disulphide,  l-chloro-2  :  4  :  5-trinitronaphthalene yields 
only  2  :  4  :  5  :  2'  :  4'  :  o' -hexanitrodinaphthyl  sulphide, 
decomp,  323°.  These  results  are  opposed  to  those 
obtained  with  l-chloro-2  : 4-dinitrobenzene,  the  latter 
affording  with  1  mol.  of  sodium  xanthate  mainly 
2:4:  2'’  :  4'-tetranitrodiphenyl  disulphide  with  some 
of  the  corresponding  monosulphide,  whilst  with  0*5 
moh  of  sodium  xanthate  the  monosulphide  is 
practically  the  sole  product.  Similarly  1  mol.  of  thio¬ 
carbamide  affords  mainly  disulphide  and  mono¬ 
sulphide  in  approximately  equal  amounts ;  with  0-5 
mol.  of  thiocarbamide  the  disulphide  is  the  principal 
product.  Thiocarbanilide  (1  mol.)  and  l-chloro-2  :  4- 
clinitrobenzene  (2  mols.)  yield  2  : 4-dinitro-l-anilino- 
benzene  and  a  little  tetranitrodiphenyl  sulphide,  the 
formation  of  the  sulphide  being  increased  by  addition 
of  sodium  etkoxide  to  the  acid  mother -liquors.  With 
2^ mols,  of  thiocarbanilide  and  1  mol.  of  l-chloro-2  : 4- 
dinitrobenzene  the  proportion  of  sulphide  formed  is 
considerably  increased.  These  results  confirm  the 
observations  of  Blanksma  (A.,  1902,  i,  281)  that  the 
proportion  in  which  the  mono-  and  di-sulphides  are 
formed  from  l-chioro-2  :  4- dinitrobenzene  depends  on 
the  proportions  of  sulphur  compounds  to  the  chloro- 
dinitrobenzene  present  in  the  reaction  mixture, 

R.  Brightman. 

Reactivity  of  halogens  in  aromatic  combin¬ 
ation,  H.  Lindemann  and  A.  Pabst  (Annalen, 
1928,  462,  24—46). — A  number  of  experiments  have 
been  carried  out  in  order  to  test  some  of  the  theories 
of  the  cause  of  reactivity  in  halogeno-nitro-eompounds 


of  the  benzene  series.  It  is  shown  that  the  decom¬ 
position  of  the  well-defined  additive  compound 
formed  between  a-naphthylamine  and  l-chloro-2  :  4- 
di nitrobenzene  is  not  a  unimolecular  reaction,  from 
which  it  is  concluded  that  this  particular  type  of 
additive  compound  is  not  a  necessary  intermediary  in 
the  displacement  of  halogen  by  the  arylamino- group. 

Methyl  groups  have  been  introduced  into  the  mole¬ 
cule  of  1-ehloro-  or  l-bromo-2  : 4-dinitrobenzene,  in 
order  to  test  the  reality  or  otherwise  of  a  Flurscheim 
or  Yor lander  effect.  Thus,  2-halogeno-3  :  5-dinitro- 
toluenes  should,  according  to  the  Flurscheim  or 
Vorliinder  theories,  be  less  reactive  than  the  corre¬ 
sponding  1  -  halogeno  -2:4-  dinitrobenzenes,  which 
should  be  less  reactive  than  the  5 -halogeno -2  :  4-di- 
nitrotoluenes  or  the  3-halogeno-2  :  6-dinitrotoluenes 
on  the  same  theories.  Actually,  as  is  now  shown,  the 
5 -halogeno- derivatives  (chloro-  and  bromo-)  are  less 
reactive  than  the  corresponding  simple  halogeno  di¬ 
nitrobenzenes,  but  considerably  more  reactive  than 
the  2 - h alogeno-derivati ves,  whilst  the  3-halogeno- 
derivatives  have  no  reactivity  at  all  when  the 
reactivity  is  measured,  as  in  the  present  work,  using 
boiling  alcoholic  solutions  of  aniline,  Even  boiling 
aniline  itself  reacts  only  gradually  with  3 -halogeno - 
2  :  6-dinitrotoluenes .  These  results  are  regarded  as 
disproving  the  validity  of  the  Fliirscheim  or  Yorlander 
explanations  of  reactivity  causes. 

The  explanation  of  reactivity  in  terms  of  conjug¬ 
ation  effects  is  considered,  and  it  is  concluded  that 
the  depressant  effects  of  the  methyl  groups  in  the 
above  compounds  is  due  to  the  disturbance  of  con¬ 
jugation  by  these  groups,  a  conclusion  reached  as  the 
result  of  measuring  the  optical  exaltation  of  the 
substances  concerned.  The  exaltation  of  the  5-  and 
2 -cklorodinitro toluenes  is  similar  in  magnitude  to 
that  of  ehlorodinitrobenzene,  and  much  higher  than 
that  of  the  non -reactive  3  -chlorodinitro  toluene .  The 
difference  in  reactivity  between  o-  and  $?-chloro nitro¬ 
benzene  can  also  be  explained  on  the  disturbance  of 
conjugation  theory. 

The  fact  that  a  methyl  group  depresses  the  activ¬ 
ating  effect  of  two  mtro-groups  when  it  is  between  the 
latter  explains  why  2- bromo- 3  :  5- di nitron-xylene  is 
non-reactive  towards  aniline  and  explains  the  now 
observed  non- reactivity  of  3 -halogeno- 2  :  6 -dinitro - 
acetoqp-toluidides  (below).  The  non-reactivity  of 
halogen  in  3-halogeno-2  :  6  -  dinit  ro-p-tolui  dines  (below) 
is  to  be  expected  merely  in  view  of  the  known 
depressant  effect  of  amino-groups. 

o-Bromo-2  :  4,-dinitrotoluene,  m.  p.  114°,  is  obtained 
by  nitrating  m-bromo toluene.  Details  are  given  for 
the  preparation  of  3  -  bromo -p  - 1  olunitr ile,  m.  p.  52° 
(lit.,  47°),  from  3-bromo-p-toluidine.  Nitration  of 
the  nitrile  affords  3-6romo-2 :  B-dinilro-p-lolunitrih, 
m.  p.  165°.  3' -Bromo -2  :  §-dinitro-p-toluic  mid ,  m,  p. 
235°,  is  best  obtained,  not  by  the  (difficult)  hydrolysis 
of  the  above  nitrile,  but  by  nitrating  3-bromo-jp-toluic 
acid.  The  acid  chloride,  in,  p.  111°,  is  converted  by 
sodium  azide  in  aqueous  acetone  into  th©  corre¬ 
sponding  azide ,  m.  p,  101°,  which  when  heated  in 
aqueous  acetic  acid  at  100°  passes  into  3-bromo-2  : 6- 
dinitro-p4oluidi?ie,  m.  p.  1706  {acetyl  derivative,  m.  p, 
151°;  ethylur  ethane,  from  the  azide  and  boiling 
alcohol,  m.  p.  122°).  Elimination  of  the  amino-group 
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from  the  toluidine  affords  3-5ro??io-2  :  6- tliniiro - 
toluene ,  m.  p.  8(3°. 

3-Chloro-2  :  6-dioitro-p-toluie  acid,  obtained  by  a 
method  similar  to  that  used  for  the  3 -bromo- analogue, 
forms  a  chloride ,  m.  p.  106°,  convertible  into  an  azide, 
m.  p.  97°  {decomp. ),  which  when  heated  in  dilute 
acetic  acid  at  100°  is  converted  into  3-chloro~2  :  6-di- 
nitro-p-toluidine,  m.  p.  173°  (acetyl  derivative,  m.  p. 
154°).  Deamination  of  the  latter  gives  3-chloro- 
2  :  6-dinilrololuene »  m.  p.  77°. 

The  depressant  action  of  the  amino-group  on  the 
additive  reactivity  of  conjugated  systems  is  also  shown 
in  the  case  of  2-ehloro-3-amino-a-naphthaquinone, 
which  is  readily  prepared  from  2  :  3-dichloro-a- 
naplithaquinone  but  is  itself  unaffected  by  ammonia. 
The  annexed  formulae  explain  these  facts  : 
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In  this  case  acetylation  of  the  ami  no -group  causes 
reappearance  of  reactivity  on  the  part  of  the  chlorine 
atoine  (Fries  and  Oclrvvat,  A.,  1923,  i,  842). 

Again,  it  is  known  that  one  chlorine  atom  in  2  :  3-di- 
chloroindone  is  much  more  reactive  than  the  other. 
If  the  present  theory  is  correct,  the  3-chlorine  atom 
should  be  the  reactive  one  (cf.  Brass  and  Most,  A.,  1926, 
838),  and  this  is  established  by  the  fact  that  catalytic 

reduction  of  the  chlorohydroxyindone 
obtained  by  the  action  of  alkali  on  the 
dichloro-compound  affords  indane-1  :  3- 
dione  (cf.  annexed  formula,  showing 
the  conjugation  of  only  one  chlorine 
atom  in  dichloroindone).  E.  E.  Turner. 


Preparation  of  dimethylaminodiaryl  sul- 
phones*  E.  Gebauer-Fulnegg  and  P.  Schwarz 
(Ber.,  1928,  61,  [J5],  1307—1308;  cf.  Bergel  and 
Boring ,  this  vol . ,  626). — p-  Dimethylaminophenyl 
p4 olyl  sulphone ,  m.  p.  212°,  and  p - dimethylamino - 
diphenyl  sulphone,  m.  p.  178°,  are  prepared  by  heating 
p-toluenesulphonyl  chloride  or  benzenesulphonyl 
chloride  dissolved  in  carbon  disulphide  with  twice 
the  molar  quantity  of  dimethylaniline  and  the  molar 
amount  of  aluminium  chloride.  H.  Wren. 


Aromatic  compounds  containing  fluorine. 
II.  4  :  4VDifiuoro-3-aminodiphenyl  and  3:4:  4'- 
trifluor odiphenyl .  6.  Schiemann  and  E.  Bolstad 

(Ber,,  1928,  61,  [5],  1403 — 1409 ;  cf.  Balz  and 
Schiemann,  A.,  1927,  654). — -T etr azotisation  of  benz¬ 
idine  and  treatment  of  the  solution  with  borofluoric 
acid  afford  the  bisdiazonium  borofluoride,  decomp. 
137 — 138°,  in  95%  yield,  which  is  converted  by  thermal 
decomposition  into  4  :  4hdifluorodiphenyl,  b.  p. 
115 — 116°/11  mm,,  in  more  than  80%  yield.  It  is 
not  readily  nitrated  by  fuming  nitric  acid,  nitric  and 


acetic  acids,  potassium  nitrate,  or  ethyl  nitrate,  but  is 
converted  by  nitric  acid  of  d  1*4  into  4  : 4? -difluoroS- 
nitrodiphenyl ,  m.  p.  94-6°  (corr,)3  together  with  ill- 
defined  products.  Reduction  of  the  nitre- compound 
with  tin  and  concentrated  hydrochloric  acid  affords 
4  :  4c' -diftuoro-Z-aminodiphenyl,  b.  p.  293°/766  mm., 
159— 160° /1 3  mm,,  m.  p.  27 *5°  (corr.)  [acetyl  derivative, 
m.  p.  96*2°;  benzoyl  compound,  m.  p.  122—123°^ 
which  is  readily  diazotised  and  then  couples  wit 
p-naphthylamine,  p-naphthol,  Schaeffer’s  acid,  G  and 
jR  acids,  p-toluidine,  and  benzidine.  Conversely,  the 
amine  couples  with  tetrazotised  benzidine.  Treatment 
of  diazotised  4  ;  4'-difluoro-3~aminodiphenyl  with 
borofluoric  acid  gives  4  :  4 ' - difluorodiph enylyl- 3  -<2  i- 
azonium  borofluoride ,  decomp.  88°,  which  is  trans¬ 
formed  into  3:4:  -trifluor odiphenyl,  m.  p.  88-8°, 
df  143.  H.  Wren. 


Thermal  decomposition  of  nitrites  ;  nitrites 
of  triphenylethylamine  and  diphenylethylamine. 
L.  Hellerman,  M.  L.  Cohn,  and  R.  E.  Hoen  (J. 
Amer,  Cliem.  Soc.,  1928,  50,  1716— 1729).— ppp-jTVi- 
phenyleihylamine  nitrite  (cf.  A.,  1927,  875)  is  stable  at 
the  ordinary  temperature,  but  decomposes  at  128° 
into  triphenylethylene  and  a  little  8  8 -triphenyleihyl- 
amine  nitrate,  deeomp.  239°.  In  hot  aqueous  solution 
it  gives  mainly  triphenylethylene .  It  is  suggested 
that  p  p  p - tripheny Idiazoethane  is  first  formed  and 
then  decomposed  into  nitrogen  and  the  free  radical, 
CPhyOHI,  which  rearranges  to  triphenylethylene. 
A  similar  mechanism  explains  the  anomalous  behaviour 
of  other  primary  amines  with  nitrous  acid  (cf.  Freund 
and  Lenze,  A.,  1891,  1172),  Diphenylacetonitrile  is 
obtained  quantitatively  from  diphenylacetamide  and 
thionyl  chloride  at  90—105°.  A  mixture  of  pp -di¬ 
phenylethylamine  hydrochloride  and  sodium  nitrite 
gives  a p- dipheny le fchy lene  when  heated  at  195°  and 
phenylbenzylcarbinol  in  hot  aqueous  solution.  In  the 
latter  case  it  is  assumed  that  the  radical,  CHPlvCHI, 
passes  into  an  active  form  of  stilbene,  which  then 
combines  with  water.  Since  p $-diphenyldiazoethane, 
which  may  be  prepared  from  the  oily  nitroso-denv. ati v e 
of  pp -dipheny  lethylur  ethane  (cf,  Sieglitz,  A.,  1922,  i, 
828)  and  sodium  cthoxide,  is  probably  an  intermediate 
in  this  reaction,  its  thermal  decomposition  has  been 
studied.  In  acid  solution  it  gives  ap -diphenyl- 
ethylene,  but  when  heated  alone  or  in  alkaline  or 
neutral  solution  it  gives  diphenylacetaldazme.  F urther 
evidence  for  the  intermediate  formation  in  the  above 
reactions  of  free  bivalent  radicals  is  afforded  by  the 
oxidation  of  triphenylammonium  nitrite  by  mercuric 
oxide  at  135°  to  tripheny  lace  taldehyde.  Similarly, 
benzoylphenyldiazomethane  and  moist  mercuric 
oxide  give  benzil,  but  no  diphenylketen  (cf.  Schroeter, 
A.,  1909,  i,  617).  H.  E.  F.  Notton. 


Velocity  measurements  of  intramolecular 
changes  in  arylaeylhalogenoamines,  (Miss) 
C.  C.  J.  Fontein. — See  this  vol.,  716. 

Purification  of  3  : 4- dichloro aniline,  A.  E. 
Parmelee,  Assb.  to  E.  I.  dtt  Pont  de  Nemours  & 
Co.— See  R.,  1928,  474. 

Manufacture  of  water-soluble  dinitroaryl- 
aminodiaryl amines.  I,  G,  Farbenind.  A.-G. — 
See  B.,  1928,  516. 


ORGANIC  CHEMISTRY. 


Reduction  of  hydroxyazo-compounds  to  amino - 
phenols  by  means  of  phenylhy  dr  azine .  II. 
5-Aminosaligenin  and  its  oxidation  by  phenyl- 
hydrazine.  G.  Gddo  and  A.  Giacalone  (Gazzetta, 
1928,  58,  290—297  ;  cf.  A.,  1905,  i,  842) .—Phenyl- 
hydrazine  acts  on  b enzenea zosali gcnin ,  both  on  the 
azo-group  as  a  reducing  agent,  giving  5-aniinosaligenin, 
G7H902N,  m.  p.  139°  {tribenzoyl  compound,  m,  p. 
187°),  and  on  the  primary  alcohol  group  as  an 
oxidising  agent,  giving  5-aminosalicylaldehydephenyl- 
hydrazone  {benzoyl  derivative,  m.  p.  265°). 

Benzeneazosaligenin,  in.  p.  145°  (cf.  Tummeley, 
A.,  1889,  779),  forms  a  diacetyl  compound,  m.  p. 
54°,  and  a  dibenzoyl  compound,  m.  p.  120°. 

T.  H.  Pope. 

Rearrangement  of  toluenediazoaminobenzene 
in  aniline  solution.  M.  Fukami  and  N.  Yokojima 
(J.  Soc.  Chem.  Ind.  Japan,  1928,  31,  116— 117}.— The 
rearrangement  of  toluenediazoaminobenzene  in  aniline 
solution  in  the  presence  of  aniline  hydrochloride 
results  in  the  formation  of  70%  of  tolueneazoaniline 
and  30%  of  aminoazo benzene.  Y.  Tomoda, 

Diaminotriphenylmethane  and  similar  sub¬ 
stances,  H.  Weil,  E,  Sapper,  E.  Kramer,  K. 
Kloter,  and  H.  Selberg  (Ber.,  1928,  61,  [I?],  1294— 
1307), — The  poor  yields  recorded  previously  for 
the  preparation  of  diaminotriphenylmethane  from 
aniline,  benzaldehyde,  and  aniline  hydrochloride  are 
due  to  the  use  of  too  large  a  proportion  of  the  latter 
reagent,  which  induces  phenylation  of  the  diamino- 
compound.  The  aniline  compound  of  diaminotri¬ 
phenylmethane,  m.  p.  126°,  is  remarkably  stable,  can 
be  crystallised  unchanged  from  alcohol,  and  loses 
aniline  slowly  and  incompletely  when  distilled  with 
steam.  When  the  compound  is  crystallised  from 
benzene,  the  aniline  is  replaced  by  1  mol.  of  benzene ; 
the  reverse  change  can  be  similarly  effected.  With 
various  solvents,  diaminotriphenylmethane  appears 
to  form  two  types  of  additive  compounds.  Thus  if 
the  products  containing  benzene  and  aniline  respect¬ 
ively  are  dissolved  in  cold  glacial  acetic  acid  and 
treated  with  cold  acetic  anhydride  under  similar 
conditions,  the  diacetyl  derivative,  m.  p.  240-241°, 
separates  quantitatively  from  the  former  within  4 
hrs,,  whereas  from  the  latter  the  production  is 
approximately  complete  after  about  24  hrs.  Acetyl- 
ation  is  not  inhibited  when  the  ace  ty  la  ting  mixture  is 
poured  into  water  or  dilute  hydrochloric  acid,  but  the 
periodic  differences  then  disappear.  Retardation  of 
the  activity  of  the  amino -groups  in  the  aniline  complex 
is  also  observed  towards  formaldehyde  and  benz¬ 
aldehyde,  but  the  differences  are  less  marked  than  with 
acetic  anhydride.  It  is,  therefore,  not  surprising  that 
the^  aniline  compound,  although  containing  an 
additional  basic  group,  is  less  basic  than  the  aniline- 
free  substance.  It  is  assumed  that  the  affinity  of 
diaminotriphenylmethane  towards  benzene  is  due  to 
the .  accumulation  of  phenyl  groups  and  towards 
aniline  to  the  multiplicity  of  aniline  residues.  It  has 
not  been  possible  to  prepare  a  compound  of  leuco- 
Rialachite -green  and  dime  thy  laniline ,  although  the 
two  compounds  are  only  incompletely  separable  by 
distillation  with  steam.  Very  distinct  indications  of 
the  existence  of  a  compound  of  dimethy laniline  and 


hexamethyltriaminotriphenylmethane  are,  however, 
obtained. 

Transitions  are  observed  between  the  extremes, 
diaminotriphenylmethane-aniline  and  Zeuco-malachite- 
green-dimethy laniline .  Thus  3 - cMorod iam inotriphenyl - 
methane  (+1C6H6,  m.  p,  79°;  +  lC6H5Me,  m/p. 
73—75^)  gives  a  crystalline  additive  compound  with 
aniline,  m.  p.  92—93°,  which  loses  the  aniline  when 
crystallised  from  alcohol;  substitution  of  the  third 
nucleus  therefore  affects  the  additive  power  of  the 
other  nuclei  in  marked  degree.  The  following  com¬ 
pounds  are  described  :  m  -  nitrod  iam  in  otr  ipheny  l  - 
methane ,  in.  p.  157°  (also  +  1CGH6,  m.  p.  76°,  and 
+  lNH2Ph,  m.  p.  108°),  of  which  the  additive  com¬ 
pound  with  benzene  suffers  slow  acetylation  and  the 
diacetyl  derivative,  m.  p.  204°  (also  +!AeOH,  m.  p. 
166 J  with  evolution  of  acetic  acid),  retains  acetic  acid 
so  obstinately  that  it  cannot  be  completely  freed  there¬ 
from  by  crystallisation  from  alcohol ;  p - cMorodiamino- 
triphenylmethane  (  +  lNH2Ph,  in.  p.  109°;  +  1C6H6, 
m.  p.  96 —9 8° } ;  o  - hydroxydiam inotriphe  n  yhnethane , 
m.  p.  150°  t+lNHjPh,  m.  p.  125°;  +1C0HG>  m.  p. 
76°) ;  m-hydroxydiaminotriphenyhne thane,  m.  p.  172° 
(sulphate;  +lNH2Ph,  m.  p.  138° ;  +lC6Hfi,  m.  p. 
106°;  diacetyl  derivative,  m.  p.  216°);  p -hydroxy - 
diaminotriphenylmethane,  m.  p.  178°  [+1NH2P1i, 
m.  p.  153°;  J-1C6H6,  m.  p.  121° ;  diacetyl  derivative, 
m.  p.  (indef.)  194°,  and  its  sodium  salt] ;  acetylation 
of  the  hydroxyl  group  in  the  foregoing  compounds 
does  not  take  place.  Diaminotriphenylmethane 
forms  compounds  with  aromatic  bases  which  do  not 
contain  a  substituent  in  the  para -position.  Com¬ 
pounds  with  the  following  bases  are  described  : 
o-toluidine,  m.  p.  130° ;  m-toluidine ;  p-toluidine, 
m.  p.  135—137°;  m-chloroaniline,  m.  p.  92°; 
m-phenylenediamine,  m.  p.  46*5° ;  dimethy  laniline, 
m.  p.  142*5° ;  pyridine,  m.  p.  142° ;  piperidine,  m.  p. 
1 12—1 16°,  according  to  the  rate  of  heating.  o-Phcnyl- 
ene diamine,  the  three  nitroanilines,  aminobenzoic 
acid,  the  naphthylamines,  diphenylamine,  and 
benzy laniline  do  not  unite  with  diaminotriphenyl- 
methane.  Similarly,  benzene  can  be  replaced  by 
other  non- basic  substances,  thus  yielding  compounds 
with  the  following  :  toluene,  m.  p.  100—101°;  chloro¬ 
benzene,  m.  p.  108—109°;  o-chlorotoluene,  m.  p. 
108—112°,  according  to  the  rate  of  heating ;  thiophen, 
m.  p.  110°  (decomp.)  after  softening  at  86°  and  second 
m.  p.  139° ;  phenol,  m.  p.  110°;  o-cresol,  m.  p.  97— 
98°.  All  j»ara-di  substituted  compounds,  m-cliloro- 
toluene,  benzonitrile,  diphenyl,  benzenesulphonic 
acid,  and  nitrated  hydrocarbons  do  not  form 
compounds.  II .  Wren. 

Chloroiodophenols  obtained  from  5-chloro- 
and  3  :  5-dichloro-salicylic  acids.  P.  Brenans 
and  C.  Girod  (Compt.  rend.,  1928,  186,  1553 — 1555). 
— Iodine  in  the  presence  of  sodium  hydroxide  reacts 
with  5-ehlorosalieylic  acid  to  afford  4-chloro-2  :  6- 
di-iodophenol,  m.  p.  108°  (ethyl  ether ,  m.  p.  69  "J ; 
acetyl  derivative,  m.  p.  127*5°).  In  a  similar  way 
3  :  5-diehlorosalicylie  acid  yields  2  : 4-dichloro-6-iodo- 
phenol,  m.  p.  63°  (ethyl  ether ,  b.  p.  290 — 294  ;  acetyl 
derivative,  m.  p.  66°).  G.  A.  C.  Gough. 

Tri-iodophenol  from  5-iodo-?  and  3  :  5-di- 
iodo-salicylic  acid,  P,  Brenans  and  C.  Girod 
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(Compt.  rend.,  1928,  186,  1851— 1852).- —To  5-iodo- 
salicylic  acid  (A.,  1923,  i,  797)  in  very  dilute  aqueous 
sodium  hydroxide  (sodium  carbonate  gives  smaller 
yields)  is  added  a  solution  of  iodine  in  potassium  iodide. 
The  solution  is  partly  decolorised  and  after  1  hr. 
excess  of  dilute  sulphuric  acid  is  added  and  excess  of 
iodine  is  removed  by  sulphur  dioxide.  The  white 
precipitate  is  purified  through  its  soluble  barium  salt. 
Tri-iodopheaol  lias  m.  p.  157°  (cf.  A.,  1901,  i,  322, 
643).  Excess  of  hydrochloric  acid  added  to  the 
barium  salt  yielded  another  substance ,  m.  p.  140°  and 
above.  3  : 5-Di-iodosalicylio  acid  is  similarly  con¬ 
verted  by  iodine  (1  mol.)  into  2:4:  6-tri-iodophenoL 
Using  2  mols.  of  iodine  and  4  mote,  of  sodium  hydr¬ 
oxide  a  red  substance,  C6TLOI2*  was  obtained. 

J.  Eh  Tultgh. 

Action  of  light  on  colouring  matters  containing 
the  nitro-group,  A.  Seyewbtz  and  D.  Molhier 
(Bull.  Soc,  chim.,  1928,  [iv],  43,  648— 654).— Sec 
this  vol.,  167, 

Reactions  of  activated  magnesium.  A.  P. 
Terentiev  and  A.  Rubinstein  (J.  Russ.  Phys,  Chem, 
Soc.3  1928,  60,  95 — 101).— o-Atiisidine  reacts  with 
activated  magnesium,  analogously  to  other  aromatic 
amines,  forming  the  magnesium  ardsidide  with 
liberation  of  hydrogen,  the  former  substance  giving 
with  carbon  dioxide  the  corresponding  carbamate. 
This  salt  when  heated  at  250—270°  decomposes  with 
formation  of  the  anisidide  of  3-amino-2-methoxy- 
benzoic  acid,  which  on  hydrolysis  with  alkalis  gives 
3 -am ino  - 2 - methoxyb  enzoie  acid .  A .  Ratcliffe  , 

Mechanism  of  the  reaction  between  pyro- 
catechol  and  phosphorus  trichloride.  L.  An¬ 
schutz  and  W.  Erobker  (Ber.,  1928,  61,  [£],  1264— 
1267). — The  initial  product  of  the  action  of  phosphorus 
trichloride  on  pvrocatechol  is  phosphorus  pyro- 

catechyl  monochloride,  C6H1<fJ>K!l,  b.  p.  SO0/ 

10  mm.,  which  yields  successively  o-hydroxyphenyl 

o-phmylene  phosphite,  C(>H,<g>P-0-C6H4-0H,  b.  p. 

155°/12  mm.,  m.  p.  112—113°,  and  o-phenylene 
phosphite,  (C6Hj3(POa)2,  b.  p.  242 — 248°/14  mm.; 
the  three  compounds  can  be  isolated  when  reaction  is 
effected  in  boiling  benzene.  o-Phenylene  phosphite  is 
obtained  from  o-hydroxyphenyl  o-phenylene  phosphite 
and  phosphorus  pyrocatechyl  monochloride  at  120°, 
whilst  the  latter  compound  results  from  o-phenylene 
phosphite  and  phosphorus  trichloride  at  166°  in  a 

sealed  tube.  The  thiochloride ,  C6H4<^>PSCls  b.  p. 

106°/1  mm.,  in.  p.  49—50°,  is  obtained  from  the 
monochloride  and  sulphur  at  195°.  H.  Wren. 


Action  of  nitr os o dim ethy laniline  on  unsatur¬ 
ated  compounds.  A.  Quilico  (Gazzetta,  1928, 
50,  317 — 325 ;  cf.  Bruni  and  Geiger,  A.,  1927,  1GS0). — 
When  mixed  in  equimolecular  proportions,  safrole  and 
nitrosodimethylaniline  do  not  react  in  the  cold,  but  at 
120°  violent  reaction  occurs,  with  formation  of  azo- 
dimethylaniline  (cf.  Lippmann  and  Lange,  A.,  1881, 
161)  and  a  highly  stable  Schiffs  base, 
CH202;C6H3‘CH:CH*CH:NUGHplSMe2,  m.  p.  160°, 
which  yields  piperonylic  acid  and  a  small  proportion  of 
an  unidentified  acid  when  treated  with  alkaline 


permanganate ;  dissolves  readily  in  mineral  and  acetic 
acids  to  deep  red  solutions ;  with  dilute  sulphuric  acid 
gives  a  red  salt,  C18H1802Na>2H„S04 ;  gives  piperonyl- 
acraldehyde  (cf.  Ladenburg  and  Scholtz,  A,,  1895,  i, 
42)  when  boiled  with  sulphuric  acid ;  yields  a  mixture 
of  two  isomeric  oximes,  CJH20dC€H3«CH:CH>CH;N"*0H, 
and  dimcthyl-p-phenylenediamine  when  treated  with 
hydroxylamine ;  and  may  be  obtained  also  by  the 
interaction  of  piperonylacraldehyde  and  dimethyl- 
p  -phenylenediamine  in  alcoholic  solution.  The 
mechanism  of  the  reaction  is  discussed.  T.  H.  Pope. 


Introduction  of  tMocyano-groups  into  organic 
compounds,  I.  G.  Earreninb.  A.-G.,  Assess,  op 
H.  P.  Kaufmann. — See  B.,  1928,  516. 

Benzyl  ehloromethyl  ether  and  dibenzyl- 
formal.  P.  Caere  (Compt.  rend.,  1928, 186,  1629 — 
1630). — When  benzyl  alcohol  is  treated  with  excess  of 
formaldehyde  in  presence  of  hydrogen  chloride  (cf. 
Hill  and  If  each,  A.,  1926,  271),  there  are  formed  in 
addition  to  benzyl  ehloromethyl  ether,  some  benzyl 
chloride  and  dibeiizvlformal,  0H2(0*CHaPh)2.  This 
last  compound  is  produced  also  by  heating  a  mixture 
of  benzyl  alcohol  and  benzyl  ehloromethyl  ether. 
When  dibenzylformal  is  heated  at  330°  (cf.  Delepine, 
A.,  1900,  i,  164),  formaldehyde,  toluene,  and  benz- 
aldehyde  are  formed,  H.  Burton, 


Oxidation  of  alcohols  by  means  of  phenyl- 
hydrazine.  G.  Ob  do  and  A,  Giacalone  (Gazzetta, 
1928,  58,  298— 300).— The  formation  of  phenyl* 
osazones  from  phenylhydrazme  and  monosaccharides 
represents  the  only  known  instance  of  oxidation  by 
means  of  phenylhydrazme,  with  partial  conversion  of 
the  latter  into  aniline  and  ammonia.  The  results  now 
described  show  that  5-aminosaligenin,  saligenin, 
benzyl  alcohol,  and  cinnamyl  alcohol  are  readily 
oxidised  by  phenylhydrazme  with  formation  of  the 
phenylhyd razones  of  the  corresponding  aldehydes. 

T.  H-  Pope, 

Mobile  anion  tautomerism.  II,  Mechanism 


of  anionotropic  change,  with  special  reference  to 
the  fate  of  the  mobile  anion.  H.  Burton  (J.O.S., 
1928,  1650—1657 ;  cf.  Burton  and  Ingold,  this  voh, 
634). — The  possible  fade  of  the  mobile  anion  X 
(=Br,  OAc,  OH)  in  the  anionotropic  system 
R'CEX-CffiCHR'  ~  R-CHICH-CHXPP  is  discussed. 
Two  chief  alternatives  are  proposed :  (I)  the  simul¬ 
taneous  elimination  of  X  at  one  end  of  the  molecule 
and  introduction  of  its  equivalent,  e.g from  HX,  at 
the  other  end,  or  (II)  the  elimination  of  X©  in  com¬ 
bination  with  a  catalyst  and  its  subsequent  return 
to  an  electromeric  cation.  In  the  latter  case  four 
possibilities  are  suggested,  since  X©  might  take  part  in 
covalent  interaction  or  molecular  association  with  the 
catalyst  and  dissociation  of  the  anion  and  cation  might 
occur  or  not.  The  hypotheses  were  tested  in  the  case 
of  the  conversion  of  a-phenylallyl  p-nitrobeuzoate  into 
cinnamyl  p-nitrobenzoate  (cf,  toe.  ciL),  Weak  or 
strong  acids  did  not  catalyse  the  change.  Isomeris¬ 
ation  took  place  smoothly  in  acetic  anhydride.  The 
possibility  of  a  mechanism  in  which  p-nitrobenzoic- 
acet-ic  anhydride  reacted  with  cinnamyl  acetate  was 
excluded  by  an  experiment  in  which  use  of  the  mixed 
anhydride  yielded  a  mixture  of  esters,  and  by  toe 
absence  of  double  decomposition  between  the  acetate 
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and  the  mixed  anhydride.  Benzonitrile,  of  similar 
dielectric  constant  to  acetic  anhydride,  but  with  less 
tendency  to  form  covalent  compounds,  was  an  equally 
good  catalyst.  Isomerisation  occurred  smoothly  in 
chlorobenzene  (dielectric  constant  11).  In  p -xylene 
slow  isomerisation  occurred,  attributed  to  the  effect 
of  products  of  decomposition.  In  acetic  anhydride 
with  an  equivalent  of  t e tram e t hy lamm onium  acetate, 
the  product  was  a  mixture  of  cinnamyl  acetate  and 
p-nitrobenzoate.  It  is  concluded  that  Xe  undergoes 
ionic  dissociation  dependent  on  the  dielectric  constant 
of  the  solvent,  and  probably  combines  electrostatically 
with  it. 

a-'p-Chlorophemjlallyl  alcohol,  b.  p.  122 — 123°/ 

10  mm.,  was  prepared  from  p-chloroiodobenzcnc  and 

acraldehyde  by  the  Grignard  reaction.  The  p -nitro- 
benzoate,  m.  p,  81— 82°,  wfas  accompanied  by  a  « sub¬ 
stance,  m.  p.  170°.  The  conversion  of  the  alcohol  into 
p •chlorocinnamyl  alcohol,  m.  p.  56 — 58°  (p -nitrohenz- 
oats,  m.  p.  130 — 131°),  by  way  of  the  acetate  y  fa.  p. 
about  155° /II  mm.,  by  acetic  anhydride,  is  described, 
p -Chlorocinnamyl  bromide ,  m.  p.  62 — 63°,  was  obtained 
from  either  alcohol  with  hydrobromic  acid,  cc-m-Tolyl- 
allyl  alcohol ,  b .  p .  11 5—1 1 7  ° / 1 1  mm .  (p -nitrobenzoate , 
m.  p.  53°),  which  yielded  3 -m ethylcinnamyl  alcohol , 
b.  p.  137— 140°/11  mm.  (p-nitrobenzoaie,  m.  p.  63— 
64°),  by  way  of  the  acetate ,  b.  p.  about  145° /1 3  mm., 
is  described,  and  the  bromide ,  b.  p.  138 — 140°/11  mm., 
derived  from  it.  It.  K.  Callow. 

Comparative  stability  of  different  isomerides 
according  to  their  absorption  spectra.  Re¬ 
arrangements  in  a-aryl- 3-phenyl- p-ethylbut an- 
a-ols.  (Mke.)  It  am  art -Lucas  and  Anagnosto- 
potjlos  (Compt.  rend.,  1928,  186,  1626 — 1629). — 
When  alcohols  of  the  type  CPhEt2*  CH  Ar  *  OH  3  are 
dehydrated  by  passing  the  vapour  over  kieselguhr  at 
300—350°  under  reduced  pressure,  unsaturated  hydro¬ 
carbons  o!  the  form  CPhAr!CEt2,  arc  obtained,  whilst 
at  400 — 450°,  the  products  have  the  general  formula 
CPhEttCEtAr.  The  absorption  curves  of  the  latter 
hydrocarbons  are  situated  nearer  the  visible  region  than 
those  of  the  former.  The  following  compounds  are 
described  :  p 4olyl  a-phenyl-ct-eihylprojyyl  ketone,  m.  p. 
86 0 ,  b.  p.  2 05°  / 1 5  mm.  (ox  im  e ,  m.  p .  205° ;  semi  - 
earba.zone ,  m.  p.  169°) ;  anisyl  a~phenyl~ oL-ethylpropyl 
ketone,  m.  p.  56°,  b.  p.  222°/ 15  mm,  (oxime,  m.  p.  180°) ; 
p -tolyl  oi-phenylpropyl  ketone,  m,  p.  35°,  b.  p.  185°/ 

11  mm.  (semicarbazone,  m.  p.  161°) ;  anisyl  a-phenyb 
propyl  ketone ,  m.  p.  45°,  b.  p,  215 — 220° /20  mm. 

( oxime ,  m .  p.  154°  ;  se rn ica rbaz one,  m .  p.  118°); 
^diphenyl-fi-ethylbutmi-aL-ol,  b.  p.  209°/20  mm. 
(phenylcarbimide  derivative,  m.  p.  166°) ;  $ -phenyl- 
z-anisyl-fi-ethylbuian-oL-ol,  b.  p.  234° /20  mm.  (phenyl¬ 
carbimide  derivative,  in.  p.  122°);  a  %-diphenyl- 
$-ethylhutan-oi-ol,  b.  p.  186°/15  mm. ;  8-phenyl-y- p- 
iolylhezan-y-ol,  b.  p.  190°/15  mm. ;  aa -diphenyl- 
§-othy  l- -butylene,  b,  p.  160° /II  mm. ;  a  -phenyl- 
n--p-tolyl~$-eihyl-&a-butylene,  b.  p.  172°/11  mm,; 
^-phenyl-  ct-ani$yl-  $-ethyl-Aa-butylene,  b.p.  190° /1 1  mm. ; 
y§~diphenyl-Av-hexene ,  b.  p.  168°/ 14  mm. ;  B-phenyl- 
y -tolyl- hexene,  b.  p.  1 70° /II  mm.,  and  B-phenyl- 
y-anisylhczene,  b,  p.  204°/12  mm.  H.  Burton, 

Degradation  of  high-molecular  unsatnrated 
acids.  Degradation  of  chaulmoogric  acid  to 


homohydnocarpylamine.  Modified  Curtins  re¬ 
action.  C,  Naegeli  and  G,  Stefa  no  vrrscH  (Heir, 
Chim.  Acta,  1928,  11,  609 — 656). — Chaulmoogryl 
chloride  reacts  with  excess  of  hydrazine  hydrate  to 
form  the  secondary  hydrazide,  C30He4Q2N2.  in,  p.  127°, 
of  chaulmoogric  acid,  although  under  regulated 
conditions  the  primary  hydrazide  (I),  018HM0N2,  m.  p. 
92°,  in  chloroform +28*34°  (hydrochloride,  decomp. 

130°  after  previous  sintering;  benzoyl  derivative, 
m.  p.  114°;  benzylidene  derivative,  m.  p.  89-5 — 91°; 
salicylidene  derivative,  m.  p.  109°),  is  obtained  also. 
Ethyl  chaulmoograte  and  hydrazine  hydrate  react 
under  various  conditions,  yielding  a  mixture  of  (I)  and 
4-ammo- 3  :  5-dihomohydnocarpyl- 1  :  2  :  A-triazole,  m.  p. 
132 — 133°,  [a]§  in  chloroform  +21*54°.  This  last 
compound  is  formed  when  (I)  is  heated  at  160°  for 
5  hrs.,  and  does  not  form  condensation  products  with 
aldehydes.  When  (I)  is  converted  into  the  azide,  and 
this  is  treated  with  alcohol,  ethyl  homohydnocarpyl- 
carbamate  (II),  m.  p.  48*5°,  in  chloroform+47 *62°, 
is  obtained.  This  is  hydrolysed  by  concentrated 
hydrochloric  acid  at  100°  to  hmnoliydnocarpylamine, 
decomp,  90—120°  (hydrochloride,  decomp.  160°, 
[«]f?  in  alcohol+54*9° ;  picraie ,  m.  p.  112°;  chloro - 
flatmate),  also  formed  by  the  action  of  heat  on  a 
mixture  of  s - dihomohydnocar pylcarbamide  (III),  m.  p. 
113*5°,  [a]22  in  chloroform +54-96°,  and  moist  calcium 
hydroxide.  When  chaulmoogryl  chloride  is  treated 
with  sodium  azide  in  ether,  and  the  product  decom¬ 
posed  by  boiling  alcohol,  (II)  is  the  main  product 
together  with  a  small  amount  of  (III).  If  the  decom¬ 
position  is  carried  out  with  water  (III)  is  the  sole 
product.  Treatment  of  a  methyl -alcoholic  solution  of 
chaulmoogramide  with  aqueous  sodium  hypochlorite 
(cf.  Rinkes,  A.,  1927,  45)  gives  a  substance ,  m.  p.  81-5°, 
having  the  composition  of  methyl  homohydnocarpyl- 
carbamate,  but  showing  an  abnormally  high  mol.  wt. 
in  camphor.  H.  Burton. 

Action  of  sulphuric  acid  on  aromatic  acids  : 
sulphonated  aromatic  acids.  J.  B.  Senderens 
and  J.  Aboulenc  (Compt.  rend.,  1928,  186,  1497 — 
1499). — m-Sulphobenzoic  acid  may  be  prepared  by 
heating  benzoic  acid  at  200—210°  with  sulphuric  acid 
of  d  1*84,  which  readily  sulphonates  the  toluic  acids  at 
150 — 160°,  or  better  with  fuming  sulphuric  acid 
(20%  SCy  at  200°.  p-Sulphophthalic  acid  is  best 
prepared  from  phthalic  anhydride  by  sulphonati  on  with 
excess  of  fuming  sulphuric  acid  at  215°.  Sulphuric  acid 
of  d  1*84  decomposes  phenylacetie  acid  at  180°  with¬ 
out  effecting  sulphonation.  Similar  decompositions 
occur  together  with  partial  sulphonation  by  treatment 
with  the  fuming  acid  in  the  cold.  G.  A,  0.  Gough. 

Sodium  salts  of  aromatic  nitriles.  I.  M.  M. 
Rising  and  T.-W.  Zee  (J.  Amer.  Chem.  Soc.,  1928,  50, 
1699 — -1707). — Further  evidence  (cf.  A.,  1927,  359; 
this  voL,  638)  for  the  existence  of  the  tautomeric  forms, 
CRPh:C.TUNa  (I),  and  CRPh(CN)Na  (II),  of  the  sodfo- 
derivatives  of  aromatic  nitriles  is  discussed.  ^  These 
react  in  form  (I)  with  acids,  and  in  form  (II)  with  acyl 
or  alkyl  halides.  Thus  yellow,  amorphous  sodio- 
phenylacetonitrile  gives  with  56%  sulphuric  acid, 
49%  of  the  theoretical  amount  of  hydrogen  cyanide 
and  52%  of  benzyl  alcohol.  Sodio-a-phenylbutyro- 
nitrile  gives,  similarly,  100%  of  hydrogen  cyanide  and 
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69%  of  yS- diphenyl- Ay- hexene .  These  reactions  are 
ascribed  to  the  formation  from  (I)  of  the  free  radical, 
CRP1T,  which  then  combines  with  itself  or  with  water. 
These  sodio-derivatives  behave  analogously  to  ethyl 
sodioacetoacetate  and  are  probably  present  as 
intermediates  in  the  aldol-type  condensation  of 
2  mols.  of  a  nitrile  in  presence  of  sodium  (von  Meyer, 
A.,  1895,  i,  582).  H.  E.  F,  Notton. 

Oxidative  degradation  of  carboxylic  acids. 
S,  Skraup  and  E.  Schwamberger  (Annalen,  1928, 
462,  135— 158) —An  investigation  designed  to  dis¬ 
cover  whether  oxidation  of  acids  in  an  homologous 
series  shows  periodicity  as  regards  type  of  degrad¬ 
ation,  periodicity  being  known  to  occur  in  other 
similar  cases.  A  number  of  acids  have  been  oxidised 
at  100°  with  alkaline  permanganate,  using  the  latter 
in  amount  corresponding  with  3  atoms  of  oxygen 
per  1  mol.  of  acid  (in  some  eases  less  permanganate) . 

Phenylacetie  acid  (1  mol.)  gives  028  mol.  of  benzoic 
acid  and,  usually,  some  benzoyl  formic  acid  (perman¬ 
ganate  added  to  acid)  with  10  and  089  mol,  of  benzoic 
acid  with  30.  Mandelie  acid  is  not  an  intermediate 
stage  in  the  oxidation,  since  it  undergoes  oxidation  to 
benzoylformic  acid,  which  is  more  stable  towards 
permanganate  than  phenylacetie  acid  itself  (slow 
oxidation,  10  giving  benzoic  acid,  074  mol,}. 

When  permanganate  is  added  slowly  to  benzoyl- 
acetic  acid  dissolved  in  potassium  carbonate,  steam 
being  introduced  at  the  same  time,  benzoic  and  oxalic 
acids  are  the  main  products,  only  traces  of  benzoyl- 
formic  acid  and  acetophenone  being  formed.  When 
the  solution  of  the  acid  is  slowly  added  to  the  perman¬ 
ganate,  benzoic  acid  and  benzoylformic  acid  are  the 
chief  products,  together  with  traces  of  oxalic  acid. 
The  former  oxidation  is  presumably  that  of  the  enolie 
form  of  benzoylacetic  acid,  the  latter  that  of  the 
keto-form.  In  the  latter  case  carbon  dioxide  loss  on 
the  part  of  the  keto-form  produces  acetophenone, 
which  is  then  oxidised  to  benzoylformic  acid  (giving 
benzoic  acid  In  turn) .  Since  the  oxidation  of  (S-phenyl- 
propionic  acid  gives  benzoylformic,  but  no  oxalic, 
acid,  oxidation  probably  occurs  in  accordance  with 
the  scheme  CH,Ph-CH«-GOsH  — >  0OPh*CHVCO2H 
— vCOPh’Me  —4“  COPh'COgH  — >  Fh-C02H.  Accom¬ 
panying  this  |3 -oxidation  is  almost  certainly  some 

a -oxidation ;  CHaPh*0H3*C0  2H— >  CHaPh-C0-C02H 
— >-  €M2Ph*002fL  In  any  case,  neither  cinnamic 
acid  nor  phenyigly eerie  acid  is  formed  during  the 
oxidation  of  p-phenylpropionic  acid,  since  both  of 
these  acids  are  oxidised  to  benzaldehyde  and  oxalic 
acid,  neither  of  which  is  produced  in  the  oxidation 
referred  to. 

The  oxidation  of  y-phenylbutyrie  acid  to  benzoic  and 
benzoylformic  acids  and  of  S-phenylvalerie  acid  to 
benzoic  and  oxalic  acids  is  not  readily  interpretable. 
Investigation  of  the  oxidation  of  p-benzoylpropionie 
and  y-benzoylpyruvic  acids  throws  no  light  on  the 
problem,  since  these  acids  do  not  give  malonie  and 
succinic  acids,  respectively,  when  oxidised,  but  benzoic, 
and  benzoic  and  oxalic  acids,  respectively, 

(3-PhenyIpropionie  acid  is  only  slowly  oxidised; 
similarly,  %<p~tolylpropionie  acid  is  readily  oxidis- 
able  only  to  p^-carboxyphenylpropionic  acid.  On 
the  other  hand,  y-phenylbutyric  acid  (prepared  by 


heating  the  hydrazo m-anhydrulc,  m.  p.  153°,  of 
p-benzoylpropionic  acid  with  alcoholic  sodium 
ethoxide  at  160— 170° }  and  S-phenylvaleric  acid 
(obtained  by  Skifca  reduction  of  cmn&mylideneacetic 
acid ;  of.  Staudinger  and  Muller,  A.,  1923,  i,  363)  are 
readily  oxidised. 

Chlorobenzene  and  succinic  anhydride  condense 
in  presence  of  aluminium  chloride  to  give  (Fp -chloro- 
henzoylp rop ionic  acid ,  m.  p.  131°,  the  hydrazom- 
anhydride ,  m.  p.  178°,  of  which  may  be  converted  into 
y-j>-chlorophenylbutyric  acid,  m.  p.  62°,  b.  p.  185°/ 
12  mm.  Reduction  of  (S-p-chlorobenzoylpropionic  acid 
affords  y-p-ohlorophenylbutyrolactone,  b.  p.  140—150°/ 
1—2  mm.  or  210°/15  mm, 

n~ Valeric,  R-hexoie,  w-heptoio,  and  moctoic  acids 
give  only  oxalic  acid  when  oxidised  under  the  present 
conditions.  Suberic  and  azelaie  acid  show  no  appreci¬ 
able  difference  in  behaviour,  such  as  might  have  been 
expected  with  two  acids  of  even  and  odd  carbon 
content,  respectively.  Both  give  oxalic  acid  as  the 
only  oxidation  product.  Neither  fatty-aromatic  nor 
fatty  acids,  therefore,  exhibit  periodicity  as  regards 
oxidation  under  the  conditions  now  employed. 

In  extension  of  work  done  by  Skraup  and  Nieten 
(A.,  1924,  i,  1185),  phenyl  mar  gar  ate,  m.  p.  37°,  b,  p. 
240— 250°/ 11  mm.  (decomp.),  obtained  from  the  acid 
by  the  thionyl  chloride  method,  was  heated  for  72  hrs, 
at  328°  in  a  sealed  tube.  The  products  are  phenol  and 
n-tetradecane,  m.  p.  5°,  b,  p,  130°/ 15  ram,,  some  ester 
being  recovered.  Thus,  since  phenyl  palmitate  and 
stearate  decompose,  respectively,  to  give  n-tridecane 
and  w-pentadeeane,  no  periodicity  appears  in  such 
reactions  either. 

A  general  method  is  suggested  for  the  preparation 
of  straight-chain  carboxylic  acids,  viz.,  by  the 
oxidative  degradation  of  the  next  higher  homologuc. 
Thus,  methyl  stearate  is  converted  bv  magnesium 
phenyl  bromide  into  diphenylheptadecylcarbinol , 
C17H35'CPho*OH,  which  without  being  purified  is 
distilled  under  diminished  pressure.  The  distillate 
(repeated  distillation  for  pure  product)  contains  a 
75%  yield  of  act-diphenyl- &*- octadecene,  in,  p.  about 
“1°,  b.  p.  282 — 283°/18  mm.,  and  this  substance, 
when  oxidised  with  chromic  anhydride  In  dilute 
acetic  acid,  affords  margaric  acid  (40  g.  per  100  g.  of 
stearic  acid  originally  used). 

Similarly,  from  methyl  palmitate.  aa-diphenyl- 
&a-hexadecem ,  m,  p.  17—18°,  b.  p.  265— 270°/T3  mm., 
and  pentadecoic  acid,  b,  p.  220— 240°/15  mm.,  are 
obtained  (25  g.  of  last-named  acid  from  100  g.  of 
palmitic  acid).  Methyl  oleate  gives  rise  to  aa-di- 
phenyl- AaK-ociadecadiene> 

CH2Me'[CH2]yCH:CH-[CH2]c*CH:CPh2J  b.  p.  285— 
286°  f  15  mm.,  oxidised  to  A v-heptadecenoic  acid,  m.  p. 
—  1°,  b.  p.  226— 227°/20  mm.  The  latter  acid  is 
reduced  (Skita  method)  to  margaric  acid,  docs  not, 
undergo  the  oleic—  claidic  acid  change  (nitrous  fumes) 
smoothly,  and  is  oxidised  by  hydrogen  peroxide  in 
acetic  acid  (Hilditch,  A.,  1926,  938)  to  rfl -dihydroxy- 
margaric  add ,  m.  p.  94°,  Methyl  An heptadecenoaf-e , 
b.  p.  195°/ 15  min.,  when  oxidised  by  the  method  of 
Armstrong  and  Hilditch  gives  pelargonic  and  suberic 
acids  (proof  of  constitution  as  a  A^-acid).  The  new 
degradative  method  affords  a  possible  means  of 
determining  the  constitution  of  an  acid  which  is 
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otherwise  difficult  to  deal  with.  Two  examples  are 
chosen :  (1)  c ?/cloHexy  lacetic  acid  is  converted 

into  its  methyl  ester  (b.  p.  l05°/20  mm.),  and  the  latter 
by  means  of  the  Gri guard  reagent  into  aa -diphenyl- 
(3-cyclo hexyhthylene,  CGH11*CH!CPh2,  b.  p.  210—215°/ 
15  min.,  which  on  oxidation  gives  cycZohexane- 
carboxylic  acid.  (2)  4-MethyleycIohexanecarboxylic 
acid  is  esterified  and  then  converted  into  1  -methyl- 
4:-dipkenylmethylenecyolohexa?ie}  C7H13‘CPh2,  b.  p. 
20O°/12  mm.,  m,  p.  65°,  which  is  oxidised  to  4- methyl  - 
cyclohexanone.  E.  E.  Turner. 

Isomeric  2  -  amino  -a-  ar  y  lcinn  amic  acids.  J,  M, 
Gulland  and  C.  J.  Yirden  (J.C.S.,  1928,  1478 — 
1486). — 2-Animo-3  :  4  :  2'  :  o* -tetramethoxy-  a- phenyl  - 
cinnamic  acid  is  found  to  exist  in  two  intercon¬ 
vertible  isomeric  forms  similar  to  those  of  2 -amino - 
a-plienylcinnamic  acid  (Pschorr,  A,,  1896,  i,  303 ; 
Stoermer  and  Prigge,  A.,  1915,  i3  683).  The  form  .4 
(+0-5H2O),  m.  p.  219°,  is  colourless  and  sparingly 
soluble,  whilst  the  form  B ,  m.  p.  167°,  is  yellow. 
In  camphor  solution,  A  is  b molecular  and  B  uni- 
molecular.  Both  are  associated  in  azo benzene,  but 
A  has  twice  the  mol.  wt.  of  B.  Both  are  uni- 
molecular  in  acetic  acid.  In  acid  or  alkaline  solutions 
the  form  B  predominates,  and  is  precipitated  by 
sodium  acetate  or  acetic  acid,  respectively.  The 
form  B  is  converted  into  the  form  A  fairly  rapidly 
in  azobenzene  or  benzene.  The  solid  form  A  is 


cis-2-N  itro  -  3  *4:2';  o'-  tetramethoxy  -  a -phenylcinn - 
amic  acid,  m.  p.  186°,  was  obtained  by  exposure  of  the 
sodium  salt  of  the  trans- acid  to  ultra-violet  light,  and 
on  reduction  yielded  a  solution  from  which  acid 
precipitated  7  :  8  1  2'  :  b* -tetramethoxy -%-phenylcarbo- 
styril,  111,  p.  189°.  The  same  carbostyril  was  formed 
from  the  tram- ami  no  -acids,  either  by  exposing  an 
alcoholic  solution  of  form  B  to  ultra-violet  light,  or  by 
heating  either  A  or  B  with  acetic  anhydride  and  a 
trace  of  sulphuric  acid.  R.  K.  Callow. 

Amides  of  thio-  and  dithio -salicylic  acid.  A* 
Reissert  and  E.  Manus  (Ber.,  1928,  61,  [B],  1308— 
1316). — Dithiosalicylic  acid  is  converted  successively 
into  the  chloride,  m.  p.  153°,  and  amide,  m.  p.  239°; 
the  anilide,  m.  p.  243°,  and  meihylamide ,  111.  p.  21 6* 5°, 
are  described.  The  amide  is  converted  by  2A7- 
s odium  hydroxide  into  benzolmthiazolone , 

C6H4<^>NH,  m.  p.  158°  {sodium  salt),  dithio- 

salicylamide,  and  thiosalieylamide  (0- thiobenzamide) . 

The  primary  action  therefore  yields  the  compounds 
NHo-CO^HpSNa  and  NH2-CO-C6H4-S-ONa,  the 
latter  of  which  immediately  loses  water  with  closure 
of  the  ring.  Dithiosalicylanilide  and  33%  sodium 
hydroxide  afford  thiosalicylanilide,  m.  p.  110°,  and, 
probably,  the  corresponding  sulphinio  acid.  Benzo- 
Mothiazolone  is  most  conveniently  prepared  by  the 
successive  action  of  bromine  in  carbon  tetrachloride 


produced  also  by  sudden  addition  of  the  calculated 
amount  of  acetic  acid  to  a  solution  in  dilute  ammonia 
of  either  form,  and  appears  to  be  the  stable  form  in 
neutral  solution. 

The  acids  were  synthesised  as  follows  ;  2  :  5-di- 

methoxybenz aldehyde,  prepared  by  introducing  the 

aldehyde -group  into  p- dime thoxy benzene  by  the 

method  of  Adams  and  Levine  (A.,  1924,  i,  S60 ;  cL 

this  vol.,  654),  was  condensed  with  liippurie  acid, 

yielding  the  azlactone,  5-keto-2-phenyl-4:-{2t : 

methoxybenzyl idene ) - 4  :  o -dihydro -oxazole,  in.  p.  170— 

172°,  which  yielded  on  hydrolysis  with  dilute  acid  or 

alkali  0L-benzamido-2  :  o-dimethoxy  cinnamic  acids  111  *  p* 

195—196°,  or,  on  prolonged  alkaline  hydrolysis, 

2 : 5-dimethoxyphenylpyruvic  acid,  m.  p.  166—170° 

(decomp.),  which  yielded  with  o-phenylenediainine 

% -hydroxy -2*  :  5* -dimethoxy-2-benzylquinoxaline,  m.  p. 

179—180°  (~j-0*5EtQH).  Oxidation  of  the  pyruvic 

acid  yielded  2  ;  5-dimethoxyphenylacetic  acid,  the 

sodium  salt  of  which,  condensed  with  2-nitroveratr- 

aldehyde,  yielded  trans  -  2  -  nitre  -3:4:2';  o  -  teira- 

uiethoxy- a -phenylcmnamic  acid,  111.  p.204°, accompanied 

by  lr<ms-2-nitro-3  :  4 -dimethoxy cinnamic  acid.  By 

reduction  with  ferrous  sulphate  and  ammonia,  the 

reaction  product  being  just  acidified  with  acetic  acid,  a 

mixture  of  the  forms  A  and  13  of  the  amino-acid  was 

obtained.  The  form  A  separated  from  the  alcoholic 

solution  of  the  mixture,  and  the  fornil?  was  found  in  the 

mother-liquors,  the  proportion  of  B  to  A  increasing 

with  the  amount  of  acetic  acid  used  in  the  precipit- 

ation.  Either  form  yielded,  on  boiling  the  methyl - 

alcoholic  solution  of  the  diazonium  sulphate, 

0  *  4  :  5  :  8  -  tetramethoxy phenanth  rene-9-ca  rboxyl  i  c  acid? 

m*  P*  190—498°,  which  yielded  3:4:5:  8 -tetra- 

^wyphenanthrene,  m.  p.  118—120°  ( picrate ,  m,  p. 
A08  ). 


and  boiling  glacial  acetic  acid  on  di thiosalieylamide ; 
2-phenylbenzomolhiazolo7iei  m.  p,  143 — 144°,  and 
2 -methylbenzoisothiazolone,  m.  p.  54°  [hydrochloride, 
in.  p.  130°  (decomp.)],  are  analogously  prepared. 
The  silver  salt  of  benzozsothiazolone  is  converted  by 
methyl  iodide  into  a  mixture  of  3 -methoxybenzomo- 
ihiazolc  and  2-melhylbenzoisothiazolone,  m.  p.  54°, 
separated  by  taking  advantage  of  the  volatility  of 
the  former  and  non- volatility  of  the  latter  with 
steam.  Oxidation  of  the  benzofsothiazolones  with 
hydrogen  peroxide  affords  the  corresponding  sac¬ 
charins,  Benzoisothiazolone  is  transformed  by 
benzoyl  chloride  into  its  "N -benzoyl  derivative,  m.  p. 
167°,  converted  by  treatment  with  sodium  hydroxide 
in  acetone  followed  by  oxidation  of  the  product 
with  air  into  di-'N -benzoylbenzamide  oof -disulphide, 
[NHBz*CO-C6H4*S‘]2,  m.  p.  191°,  identical  with  that 
derived  from  di  thiosalieylamide  and  2  mols.  of 
benzoyl  chloride.  Thiosalieylamide  (o-thiolbenz- 
amide),  m.  p.  140°,  and  thiosalicylanilide ,  m.  p,  110°, 
are  obtained  by  reduction  of  the  corresponding 
dithio- compounds  with  zinc  dust  and  dilute  hydro¬ 
chloric  acid .  S  -Benzoylthiosalicylamide, 
NH2*CQ*CgH4*SBz,  m,  p.  135°,  is  obtained  when  the 
dry  sodium  salt  of  thiosalieylamide  is  treated  with 
benzoyl  chloride  in  boiling  benzene.  Benzoylation  of 
di  thiosalieylamide  by  the  Schotten-Baumann  method 
affords  a  mixture  of  JV-benzoylbenzoisothiazolone 
and  iY-benzoylthiosalicylamide  formed  by  isomeris¬ 
ation  from  the  primary  ^-derivative ;  when  2  mols. 
of  the  chloride  arc  used  for  1  mol.  of  the  amide  the 
compound  cannot  be  isolated,  but  its  formation  is 
established  by  the  oxidative  production  of  the  corre¬ 
sponding  disulphide,  [NHBz“CO*C6H4-S#]2.  If  benz- 
oylation  is  effected  by  an  excess  of  benzoyl  chloride 
and  sodium  hydroxide,  the  dibenzoyl  derivative, 
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NHBz*CO*C6H4’SBz,  m.  p,  138°,  and  the  tribenzoyl 
compound,  NBz.vCO-C6H4*SBz,  m.  p.  220— 222°,  are 
obtained.  The  latter  substance  is  converted  into 
the  former  by  boiling  glacial  acetic  acid.  Treatment 
of  thiosalicylanilide  with  an  excess  of  benzoyl  chloride 
affords  S-benzoylthiosalicylanilide,  m.  p.  140°,  and 
NS -dibenzoylthiosalicylanilide,  m,  p.  164°. 

BL  Wren. 

Synthesis  of  tropic  acid.  M,  Chambon  (Compt. 
rend.,  1928,  186,  1630 — 1631). — When  ethyl  phenyl- 
bromoacctate  is  treated  with  trioxymetliylene  and 
zinc  filings  in  presence  of  benzene,  and  the  resulting 
product  hydrolysed  with  alcoholic  barium  hydroxide, 
tropic  acid,  m.  p.  118°,  is  obtained  in  50%  yield. 

BL  Burton. 

Optical  activity  and  polarity  of  substituent 
groups,  IX,  Menthyl  esters  of  methoxy- 
naphthoic  and  of  diphenyl-2-carb oxylic  acids, 
E,  Bretscher,  H.  G.  Bute,  and  J.  Spence  (J.C.S., 
1928,  1493—1504;  of.  this  vol.,  765), — When  their 
rotatory  powers  are  compared  with  those  of  benzoates, 
there  is  found  to  be  a  lowering  in  the  case  of  1-naphtho- 
ates  and  a  marked  increase  in  the  case  of  2-naphtho- 
ates,  consistent  with  the  former  being  regarded  as 
2  :  3- substituted  benzoates  with  an  o- directive  group 
in  the  2 -position  and  the  latter  as  3  : 4-s instituted 
benzoates.  The  introduction  of  the  methoxyl  group 
has  an  effect  on  the  naphthoates  similar  to  that 
on  the  benzoates.  Menthyl  1-  and  3 -m ethoxy ~2» 
naphthoates  show  a  depression  in  rotatory  power, 
less  marked  in  the  former,  possibly  owing  to  a 
screening  effect.  Of  the  1 -naphthoates,  menthyl 
2 -methoxy- 1  -naphthoate  shows  the  maximum  effect, 
the  rotatory  power  being  reversed  in  sign.  A  marked 
diminution  is  found  in  the  8-methoxy- 1  -naphthoate, 
suggesting  that  the  effect  of  o -substituents  is  trans¬ 
mitted  through  space  and  not  through  the  carbon 
chain.  In  the  4-position  the  rotatory  power  is 
raised ;  in  the  5-position  it  is  unaffected.  In  menthyl 
2'-methoxydiphenyl-2-carboxylate  the  methoxyl 
group  increases  the  rotation  on  account  of  its  general 
polar  effect,  whilst  in  the  unsubstituted  ester  the 
phenyl  group  has  the  usual  depressant  effect  of  an 
o-p- -directive  substituent . 

2- M ethoxy- 1  -naphthoi c  acid ,  m,  p.  176°,  was  pre¬ 
pared  from  l-bromo-2-methoxynaphthalene  by  re¬ 
action  with  magnesium  and  carbon  dioxide.  The 
menthyl  ester,  m.  p.  122 — 123°,  was  prepared  from 
the  acid  chloride  and  menthol  in  presence  of  pyridine. 
4- Methoxy-1 -naphthoic  acid  was  obtained  by  oxid¬ 
ation  of  the  aldehyde  (from  a-naphthyl  methyl  ether 
by  Gattermann’s  reaction)  and  yielded  a  chloride, 
b.  p.  210— 21 5°/ 15  mm.,  and  menthyl  ester,  m.  p. 
114—115°.  Methylation  of  1  : 8-naphtholactonc 
yielded  methyl  8-methoxy -l-naphthoate,  m.  p.  51—52°, 
and  the  acid,  m.  p.  162—163°  (corn).  The  menthyl 
ester,  m.  p.  96 — 96*5°,  was  obtained  by  esterification 
at  120°  in  the  presence  of  hydrogen  chloride. 
Menthyl  b-7nethoxy -l-naphthoate,  m.  p.  90*3°,  menthyl 
d iphenyl-2-carboxylate ,  b.  p.  175°/0*4  mm,,  and 
menthyl  2' -meth oxydiphenyl -2 - ca rboxylate,  b.  p.  171— 
173°/0*3  mm.,  arc  also  described.  The  values  of 
[M]m  for  the  menthyl  esters  at  different  wave¬ 
lengths  and  in  different  solvents  are  tabulated. 

R.  Eh  Callow. 


Constitution  of  phenolphthalein.  I.  Prepar- 
atlon  of  compounds  of  phthalein  type.  H.  Lund 
(J.C.S.,  1928,  1569 — 1575). — Condensation  of  phloro- 
glucinol  trimethyl  ether  with  tcrephthalaldehydic 
acid  under  the  influence  of  hydrogen  chloride  yielded 
2?  :  4'  :  6'  :  2"  :  4;/  :  6' ’ -hexa?nethoxylriphenyhnethaneA - 
carboxylic  acid ,  m.  p.  258—260°  (corr.),  which  was 
converted  by  oxidation  with  lead  tetra-acetate  in 
acetic  acid  into  4-carboxy-2'  :  4"  :  6#  :  2”  :  4#/  :  W-hexa- 
77ieth oxytriph enylcarb inyl  acetate,  violet  ( ‘perchlorate , 
decomp,  on  heating).  The  carbinol  acid  and  its 
anhydride  were  unstable.  Condensation  of  phloro- 
glueinol  trimethyl  ether  with  o -phthalaldehy die  acid 
yielded  only  2'  :  4"  :  Q'-trimethoxypkeiiylphthalide,  m.p. 
200°  (corr.).  Phthalyl  chloride  and  phloroglucinol 
trimethyl  ether  in  the  presence  of  zinc  chloride 
yielded  pJiloroglucinolphthalein  hexamethyl  ether,  m.p. 
175—176°  (corr,),  colourless,  but  violet  in  dilute 
hydrochloric  acid.  This  readily  split  off  a  molecule 
of  phloroglucinol  trimethyl  ether  on  treatment  with 
acid.  Esterification  and  hydrolysis  yielded  2'  :  4"  :  6'- 
ir ime thoxybenzoyl-o-benzoic  acid ,  m.  p.  184—185° 
(corr.),  Eesorcinolphthalehi  tetramethyl  ether ,  in,  p. 
153°  (corr.),  colourless,  reddish -violet  in  hydrochloric 
acid,  was  prepared  by  a  new  method  of  condensation, 
the  action  of  sulphuric  acid  in  anhydrous  ether,  from 
2'  :  4'-dimethoxybenzoyl-o-benzoic  acid  and  resorcinol 
dimethyl  ether.  Phenolphthalein  monomethyl  ether 
(+ 0*5C7H7  from  toluene)  was  obtained  by  the  action 
of  methyl  sulphate  on  phenolphthalein  and  also  by 
condensing  4' -me t hoxy benzoyl -o -benzoic  acid  with 
phenol  in  anhydrous  ether  and  sulphuric  acid, 
Eesorcinolphenolphthale  in  2'  :  4? -dimethyl  ether ,  m.p. 
220°  (corr.),  was  prepared  in  the  same  way  from 
4'-hydroxybenzoyl-o-benzoic  acid  and  resorcinol  di- 
m ethyl  ether.  Phlorogluc inolphenolphthalein  2' :  4' :  6' - 
trimethyl  ether ,  m.  p.  200°  (corr.),  was  obtained  simi¬ 
larly  from  phloroglucinol  trim  ethyl  ether. 

The  phenol  group  in  the  phthaleins 

C6Hi«C02*C*CR*CcH4*0Hj  where  R  is  a  methoxy- 
substi tuted  phenyl  group,  displayed  an  increasing 
acidity  with  increasing  substitution  in  R.  The 

phthaleins  of  the  type  d6H4‘C02#6*.R2  showed  in¬ 
creasing  basicity  with  increasing  methoxy- substitu¬ 
tion  in  the  two  groups  R.  R.  K.  Callow. 

Io do -derivatives  of  phthaleins.  F.  R.  Green- 
baum  (Amer*  J.  Pharm.,  1928,  100,  374—384). 
Halogenated  phthaleins  used  in  choleocystography 
are  found  on  intravenous  injection  to  be  highly  toxic. 
A  high  iodine  content  is  essential  to  render  the  drugs 
efficient.  A  number  of  new  iodo-derivatives  of 
various  phthaleins,  and  x  an  then  derivatives,  have 
been  prepared.  1  :  2  :  3  :  4 -Tetraiodophenolphthalein, 
prepared  by  heating  tetraiodophthalic  anhydride 
(1  mol.),  phenol  (2  mois.),  and  stannic  chloride? 
(2  mols.)  at  200°,  Is  amorphous,  soluble  in  alkalis 
with  a  pink  to  red  colour  which  disappears  on  further 
addition  of  alkali.  It  is  iodinated  by  iodine  in  sodium 
hydroxide  solution  at  the  b.  p.  to  octaiodophenoi* 
phthalein,  yellow,  and  is  readily  soluble  in  dilute  alkalis 
with  a  pale  green  colour.  Dinitrophenolphthaleiu 
iodinated  as  above  yielded  di-iododi  n  i  t  rophen  ol  - 
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phthalein ,  yellow,  m.  p.  249 — 250  ,  giving  an  orange 
colour  in  sodium  hydroxide.  Dinitrofluoresccin 
yielded  di-iododinit rojluorescei n ,  orange-red,  dissolv¬ 
ing  in  sodium  hydroxide  with  a  blue  colour.  m-C  resol  - 
phthalein  is  yellowish-brown,  and  dissolves  with  a 
purple  colour  in  dilute  sodium  hydroxide.  On  iodin- 
ation  in  alkaline  solution  by  iodine  in  potassium 
iodide  followed  by  acidification  with  hydrochloric 
acid,  di-iodo-m-cresolphthalein,  brown,  m.  p.  214°, 
is  obtained ;  it  is  only  slightly  soluble  in  dilute 
sodium  hydroxide.  Rhodaminc-2?  from  diethyl- 
m-aminophenol  and  phthalic  anhydride,  treated  with 
iodine  in  potassium  iodide  gives  a  monoiodo  -  deriv¬ 
ative  and  with  iodine  trichloride  and  hydrochloric 
acid  a  reddish-brown  di-iodo- derivative,  insoluble  in 
dilute  alkalis,  Thymolplienol phthalein  gave  a  mono¬ 
iodo -derivative  soluble  in  dilute  alkalis  with  a  blue 
colour,  J.  D.  Fulton. 

Configuration  of  poly  methylene  dicar  boxy  lie 
acids.  III.  cis-ci/cfoButane-l  :  2-dicarb oxylic 
acid,  R.  Kuhn  and  A.  Wassermann  (Helv.  Chim. 
Acta,  1928,  11,  600 — 609). — Thermal  decomposition 
of  cycfobutane-1  :  1  :  2  ;  2-tetracarboxylic  acid  gives 
a  mixture  of  cis-  and  trans-cyclobutane- 1  :  2-diearb- 
oxylic  acids,  having  m.  p.  97—98°  and  130°  (uncorr.), 
respectively  (cf.  Perkin,  J.O.S.,  1887,  51,  25;  1894, 
65,  583).  The  mixture  is  separated  by  dissolution  in 
concentrated  hydrochloric  acid,  in  which  solvent  the 
ciVacid  is  more  soluble.  When  the  cis- acid  is  heated 
with  concentrated  hydrochloric  acid  at  190°,  it  is 
converted  into  the  trans-torm.  The  two  dissociation 
constants,  Kx  and  if2,  of  the  cis~  and  lra«s-aeids  have- 
been  determined  in  water  and  50%  niethvl  alcohol. 
The  values  for  the  ratio  for  the  cis-  and  trans- 

acids  in  water  are  98  and  66,  and  in  50%  methyl 
alcohol  186  and  140,  respectively.  H.  Burton. 

Condensation,  of  ketones  with  ethyl  aceto- 
acetate.  L.  G.  Jupp,  G.  A.  R.  Kqn,  and  E.  H. 
Lockton  (J.C.S.,  1928,  163S — 1644) . — Condensation 
of  cyclohexanone  with  ethyl  acetoacetate  by  the 
method  of  Mcrling  and  Welde  (A.,  1909,  i,  479) 
yielded  only  cyclohexenylcyclohexanone.  With  ethyl 
sodio acetoacetate  the  desired  ethyl  A x- eye \ohexenyl- 
ucetoacetate,  b.  p.  135°/20  mm.  (semtearbazone,  m.  p. 
I41b),  was  obtained  only  in  minute  amount.  The 
chief  product  was  the  acid ,  m.  p.  121°  (decomp.) 
{semicarbazone,  in.  p.  196°),  accompanied  by  cyclo- 
nexenylcycloliexanone  and  an  equilibrium  mixture  of 
cyclohexylideneacetone  and  A1-c//clohexenylacetonc 
(cf.  this  voL,  887).  Addition  of  'water  to  the  reaction 
mixture  after  24  hrs.  furnished  a  method  of  prepar¬ 
ation  of  the  last.  The  action  of  heat  on  Al-cyclo- 
hexenvlacetoacetic  acid  yielded  a  mixture  of  cycle - 
hexylideneacetone  and  A1-c?/clohexenylacetone  con¬ 
taining  the  former  in  great  excess  of  the  equilibrium 
quantity.  The  acid  could  not  be  esterified.  The 
silver  salt  and  methyl  iodide  yielded  a  substance, 
i0H  1403, ^  in.  p.  177%  Methyl-alcoholic  hydrogen 
chloride  yielded  an  isomeric  substance,  m.  p.  80°.  An 
attempt  to  prepare-  the  desired  ester  from  ethyl 
sodiocyclohexenylmalonate  and  acetyl  chloride 
yielded  ethyl  A? - cy cdohexe nylaceiylmalona te,  b.  p.  181°/ 

mm.  (, semicarbazone ,  m.  p.  178°),  and  other  methods 
(condensation  of  ethyl  cliloroformate  with  sodio cyclo- 


hexenvlacetone ;  conversion :  of  ethyl  cf/dohexenyl- 
malonate  into  the  acid-chloride-ester  and  reaction 
with  zinc  methyl  iodide ;  condensation  of  cycle - 
hexenylaeetone  and  sodium  ethoxide)  also  failed. 

Condensation  of  cyclopentanone  with  ethyl  sodio- 
acetoacetate  yielded  c?/clopentylidenecyclopentanone 
and  a  minute  amount  of  cyclo pmtylidenmcetoaceiic 
acid ,  m.  p.  137°  (decomp.).  Pulegone  and  ethyl 
sodioacetoacetate  yielded  A1-pulegenylaeetone,  b.  p. 
149 — 153°/21  min.  (cf.  Barbier,  A,,  1899,  i,  299) 
{semicarbazone,  m,  p.  187°),  the  structure  of  which 
was  demonstrated  by  the  formation  of  acetone  and 
a-methylglutaric  acid  by  ozo  nolysis.  The  ketone 
yielded  with  sodium  and  methyl  iodide  a  -methyl-a- 
A ^palegenylacelom,  b.  p.  150°/21  mm.,  if"1  0-94694, 
1-49347,  {R/2d  64*39  ( semicarbazone ,  in.  p.  191°), 
and  with  ethyl  sodiomalonate  a  dihydroresorcinol 
derivative,  m,  p.  130°.  Pipcritone  and  ethyl  sodio¬ 
acetoacetate  yielded  a  ketone,  b.  p.  155°/20  mm., 
if%  0*95821,  g  1*49610,  [i?/JD  60*59  (semicarb¬ 
azone,  m.  p.  217°),  probably  of  analogous  structure. 
Ethyl  wopropylideneaeetoacetate,  b.  p.  103° /l 8  mm., 
df?  0*96308,  %i|r  1*45583,  [RL]D  46*52  {semimrb- 
azone,  m.  p.  247°),  could  not  be  methylated  with  the 
aid  of  sodium  powder,  and  the  methylated  ester 
decomposed  in  the  presence  of  alcohol,  giving  ethyl 
trimethylacrylate,  if'0  0*97812,  ]J 0  1*45802,  [J?X]D 
4T02,  the  structure  of  which  was  confirmed  by 
ozo  nolysis,  acetone  being  obtained.  R.  K.  Callow. 

Methyl  phthalate  and  other  esters  of  o-phthalic 
acid.  J.  A.  Handy  and  L.  F,  Hoyt  (J.  Amer.  Pharm. 
Assoc.,  1928.  17,  458 — 461 ) . — The  chemical,  physical, 
and  pharmacological  properties  of  some  commercial 
esters  of  o-phthalic  acid,  especially  the  methyl  ester, 
are  compared  with  those  of  ethyl  phthalate. 

E.  H.  Sharples. 

Action  of  phosphorus  pentachloride  on  homo- 
phthalic  acid.  W.  Davies  and  H.  G.  Poole  (J.C.S., 
1928,  1616—1620). — A  method  is  described  for  pre¬ 
paring  homoplithalic  acid  in  quantity  by  the  oxidation 
of  tetrahy  dr  ©naphthalene  with  potassium  per¬ 
manganate  (cf.  von  Braun,  A.,  1924,  i,  48;  Cornillot, 
A.,  1927,  1069),  and  reduction  of  the  phthalonic  acid 
by  hydriodic  acid  and  red  phosphorus.  Homo- 
phthalyl  chloride  could  not  be  prepared  from  the 
acid  or  the  anhydride.  When  homoplithalic 
anhydride  was  heated  with  phosphorus  pentachloride 
(2*2  mols.)  in  excess  of  phosphoryl  chloride,  a  smooth 
reaction  occurred,  yielding  3-chloroisocoumarin,  m.  p. 
98*5—99°,  b.  p.  150 °/5  mm.  The  anhydride  reacts 
in  the  enolic  form,  the  existence  of  which  in  solution 
is  demonstrated  by  production  of  a  coloration  with 
ferric  chloride  under  strictly  specified  conditions  (cf. 
Dieckmann,  A.,  1914,  i,  690).  3-Chlorowocoumarin 
is  stable  towards  neutral  or  acid  hydrolytic  agents. 
From  the  product  of  reaction  with  ammonia  in  benzene 
o-carboxyphenylacetonitrile,  m.  p.  126°,  was  isolated. 
It  reacts  with  aniline  to  yield  hornophlhalanilide, 
m.  p,  231*5°,  and  dissolves  in  sodium  hydroxide 
to  a  yellow  solution  which  reduces  permanganate 
and  yields  homophtbalic  acid  on  acidification  or 
boiling.  When  homoplithalic  acid  is  heated  with 
phosphorus  pentachloride  and  phosphoryl  chloride, 
3:3:4:  ±-tetrachloro-3  :  4-dihydroisocoumarm,  m.  p. 
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122°,  is  obtained,  which  reacts  with  aniline  to 
produce  a  chlorine-free  anilide,  m.  p.  225°.  The 
chlorine  atoms  are  remarkably  inert,  and  hydro¬ 
lysis  in  boiling  aqueous-alcoholic  sodium  hydroxide, 
which  yielded  phthalonic  acid  ( compound ,  m.  p.  239°, 
with  '»-nitrophenvlhvdrazine},  was  very  slow, 

R.  K.  Callow, 

Action  of  dibromotetracarboxylic  esters  on 
sodium  derivatives  of  ethyl  malonate,  ethyl 
ethajaetetracarboxylate*  and  analogous  sub» 
stances.  J.  J.  Lenkon  and  W.  H.  Perkix,  jun. 
(J.C.S.,  1928,  1 5 13 — 1526). — Compounds  of  the  type 
of  ay  -  dibromopropane-aayy-tetracarboxylic  esters 
(Perkin  and  Prentice,  J.C.S.,  1891,  69,  822;  cf. 
Gregory  and  Perkin,  ibid.,  1903,  83,  782;  1905,  87, 
358)  react  with  sodium  derivatives  in  tram  olec  ul  arly 
rather  than  intermolecularly,  yielding,  in  this  case, 
with  ethyl  sodiomalonate,  ethyl  cyclopentane- 
1:1:2: 2-tetracarboxylate  and  ethyl  cthanetetra- 
carboxylate.  A  number  of  reactions  of  this  type  have 
now  been  investigated.  Ethyl  dibromomalonate  and 
ethyl  disodioethanete  trocar  boxy  late  interact  in  alco¬ 
holic  solution  with  formation  of  ethyl  ethylene- 
tetracarboxylate  in  good  yield.  Ethyl  ay-dibromo- 
propane  -  a  ayy-tetra  car  boxy  late,  m.  p.  55°,  and  ethyl 
sodiomalonate  yield  ethyl  cyclopropane- 1  :  1  :  2  :  2- 
tetracarboxylate  and  ethyl  ethanetetracarboxylate. 
Ethyl  ay-dibromopropane-aayy-tetracarboxylate  and 
ethyl  disodioethanetetracarboxylate  yield  ethyl 
cyclopropane- 1  :  1  :  2  :  2-tetracarboxylate  and  ethyl 
ethylenetetracarboxylate.  Ethyl  aS-dibromobutane- 
aaSS- tetracarboxylate,  m.  p.  83—85°,  and  ethyl 
sodiomalonate  yield  ethyl  ethanetetracarboxylate 
and  ethyl  cyclobutane-1  :  1  :  2  :  2-tetracarboxylate, 
czs-cyclobutane- 1  : 2-dicarboxylie  anhydride,  b.  p. 
165—170°/20  mm.,  m.  p.  71—73°  (acid,  m.  p. 
136—138°),  being  isolated  after  hydrolysis.  Ethyl 
a8-dibromobutane-aaSS-  tetracarboxylate  and  ethyl 
disodioethanetetracarboxylate  yield  ethyl  cyelo- 
butane-1  :  1  : 2  :  2-tetracarboxylate  and  ethyl  ethyl¬ 
enetetracarboxylate.  Ethyl  aB  -  dibromobutane  - 
aaSS- tetracarboxylate  and  ethyl  disodiobutane-aa$S- 
tetracarboxylate  yield  ethyl  c?/ctobutane-X  :  1 : 2  : 2- 
tetracarboxylate  alone. 

The  mechanism  of  these  reactions  is  discussed.  An 
intramolecular  reaction,  where  possible,  will  always 
be  favoured  in  comparison  with  an  intermolecular 
reaction.  In  this  case  the  substances  are  of  the 
type  of  bromomalonic  esters,  CRBr(C02Et)2,  in 
which  the  bromine  is  “  avid  of  electrons  ”  and  capable 
of  substituting  itself  for  hydrogen  in  suitably  reactive 
molecules.  The  above  reactions  are  considered  to 
consist  in  rapid  bromination  of  substituted  sodio- 
malonic  esters  by  substituted  bromomalonic  esters. 
There  then  follows,  on  the  one  hand,  double  decom¬ 
position  of  the  normal  type,  and,  on  the  other, 
intramolecular  condensation . 

Experiments  were  made  to  confirm  these 
views.  Ethyl  ay-dibromopropane-aayy-tetracarb- 
oxylate  brominated  boiling  phenol,  and  the  product, 
on  hydrolysis,  yielded  propane- acty -tricarboxylic  acid, 
m.  p.  125°,  ’which  lost  carbon  dioxide  at  150-160°, 
yielding  glutaric  acid.  Ethyl  aS-dibromobutane- 
aa88- tetracarboxylate  yielded  similarly  ethyl  butane- 
aocSS- tetracarboxylate ,  which  gave  adipic  acid  on 


hydrolysis.  Ethyl  ay -dibr  om  opropane  -  a  ay  y  -  tetra- 
carboxylatc  in  alcohol  with  (3-naphthol  and  sodium 
ethoxide  yielded  a  product  in  large  amount  from  which 
cyclopropane-1  :  1  :  2  :  2 -tetra carboxylic  acid,  ru.  p, 
210-212°  (effervescence),  was  obtained  by  hydrolysis. 

The  abnormal  behaviour  of  ethyl  ae-disodiopentane- 
aayyEE-hexacarboxylate  previously  noted  (Bottoroley 
and  Perkin,  J.C.S.,  1900,  77,  298)  again  occurs  in 
reaction  with  ethyl  ap-dibromopropionate,  when  it 
yields  ethyl  cyclopentanepentacarboxylate  (identified 
by  conversion  into  trans-ci/clopent&ne-l  :  2  :  4-tri- 
carboxylic  acid),  and  ethyl  parainethylenemalonate. 
The  first  stage  of  this  reaction  is  probably  decom¬ 
position  into  ethyl  paramethylenemalonate  and  ethyl 
disodiopropane-aayy-tetracarboxylate,  and  the  latter 
then  reacts  with  the  ethyl  ap-dibromopropionate. 

R.  K.  Callow, 

2:3-,  2:5-"!  2  :  6-!  and  3  :  5-Dibromophenyl- 
hydrazines,  p-bromophenylmethylhydrazine  and 
their  derivatives  with  aldehydes  and  ketones,  E, 
Votocek  and  R.  Lukes  (Chem.  Listy,  1928,  22, 
217 — 225).— The  following  2  :  5-d ibromophenylhydr- 
azones  were  prepared  :  acetone,  m.  p.  73°,  benzalde- 
hyde,  m.  p.  79°,  furfuraldehyde,  m.  p.  104°,  arabinose, 
m.  p.  170 — 175°,  rhamnose,  m.  p.  184°,  galactose, 
m.  p.  207°,  and  the  corresponding  glucosazone,  m.  p. 
228 — 229°.  The  following  3  :  B-dibromophenylkydraz- 
ones  were  prepared  :  acetone,  m.p.  85—86°,  benz alde¬ 
hyde,  m.  p.  106— 107 °,  furfuraldehyde,  in.  p.  116°,  and 
dextrose,  m.  p.  172°.  2  :  3 -D ib romophenylhydrazinc, 

m.  p.  112°  (benzylidene  derivative,  m.  p.  106°),  and 
2  :  Q-dibromophenylhydrazine,  m.  p.  110°  (benzylidene 
derivative,  m.  p.  51  — 52°;  furfur yl idene  deri v ative , 
m.  p.  62°),  were  prepared,  a s - p -Brom ophenylmethyl - 
hydrazine,  m.  p.  33°,  was  prepared  by  bromination  of 
phenvlmethylhydrazine,  and  also,  in  order  to  establish 
the  position  of  the  bromine  atom,  from  p  -  brom  oani  line, 
by  way  of  p ■ -  b romophenylmelhyln i trosoam me ,  m .  p .  7  4  ; 
the  corresponding  hydrazone  of  benzaldehyde,  m.  p. 
106-107°,  and  the  osazone  of  Icevulose,  m.  p.  153°, 
were  prepared.  The  above  bromoliydrazones  arc  in 
no  way  better  for  the  identification  of  sugars  than  those 
commonly  used.  R.  Truszkowski. 

Behaviour  of  vanillin  towards  alkali  sulphites 
and  hydrogen  sulphites.  G.  Romeo  and  F .  Perron b 
(Annali  Chirn,  AppL,  1928,  18,  189— 193).— Vanillin 
behaves  abnormally  towards  sulphites  and  hydrogen 
sulphites,  and  when  the  authors’  method  for  determin¬ 
ing  aldehydes  is  applied  to  it  (B.,  1925,  970),  the 
standard  sulphite  solution  undergoes,  not  a  diminution, 
but  an  increase  in  acidity  corresponding  with  one 
equivalent  per  mol.  of  vanillin.  Probably  the 
aldehyde  group  first  reacts  with  formation  of  a  sul- 
phonate,  the  sodium  atom  then  migrating  from  the 
sulphonic  group  to  the  phenolic  hydroxyl  with 
formation  of  a  readily  hydrolysable  hydrosulphome 
acid.  Thus,  with  sodium  hydrogen  sulphite,  the  reac¬ 
tions  would  be  :  OH’CgHofOMebCHO+NaHSOg 
0H,C6H3(0Me)-CH(0H),S03Na  — > 
ONa*G6H3(OMe)-CH(OH)-S03H  — > 

ONa  •  CgH3(  OMe)  sCHO + H2S03,  and  with  sodium 
sulphite,  0H«C6H3(0Me)-CH0+Na2S03+H20  — > 
0H*C6H3{0Me}*CH(0H)*S03Na+Na0H  — > 
0Na-C6H3(0Me)-CH0+NaHS03+H20. 

T.  H.  Pope. 
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Action  of  diazomethane  on  piper  onal.  E, 
Mosettig  >  (Ber.,  1928,  61,  [B],  1391—1395),— 
Piperonal  is  converted  by  diazomethane  in  presence 
of  methyl  alcohol  into  a  mixture  of  piperonylaeetone 
(semicarbazone,  m.  p.  163—165°),  acetylpiperone, 
m.  p.  87—88*5°  (semicarbazone,  m.  p.  239—240°), 
and,  mainly,  a  pleasant-smelling  liquid,  C10H10Os, 
b.  p.  140—143  /9  mm.,  possibly  a-3  :  4-methylene- 
dioxyphenylpropane  ay-oxide,  which  does  not  possess 
ketonic  properties.  If  the  reaction  is  effected  in 
ethereal  solution,  the  main  product  is  acetyl  piper  one, 
whilst  the  substance  C10H10O3  is  formed  only  in 
minimal  amount*  H.  Wren, 

Three -carbon  system,  XVII.  ci/cloHexyl- 
ideneacetone  and  ci/clohexylidenemethyl  ethyl 
ketone.  A.  H.  Diexras,  W.  E.  Hugh,  and  G.  A.  E. 
Ivon  (J.C.S.,  1928,  1630— 1638).— The  reaction  of 
ei/clohexylideneaeetyl  chloride  with  zinc  ethyl  iodide 
and  decomposition  of  the  product  with  ice  and  carbon 
dioxide  yielded  eye lohexylidenmmthyl  ethyl  ketone  (I), 
which  was  purified  by  distillation  and  conversion  into 
the  semicarbazone,  m.  p.  191°  (of.  Kon  and  Narayanan, 
A.,  1927,  878).  The  regenerated  ketone  had  b,  p. 
112°/22  mm.,  df1  0*93810,  1*48945,  [SL]D  46*82, 

Occasionally  a  (possibly  stereoisomerie)  semicarbazone, 
m.  p.  167°,  yielding  the  same  ketone,  was  produced. 
By  the  action  of  zinc  ethyl  iodide  on  A^ct/cfchexeiiyl- 
acetyl  chloride,  Al-cyclohexenylmethyl  ethyl  ketone, 
(II),  b.  p.  107°/22  mm.,  df*  0*93020,  nf*  147320, 
IRzlp  45*89,  was  prepared,  being  purified  through  its 
semicarbazone,  m.  p.  153°  (Kon,  A.,  1926,  952). 
cyclo/7 exylideyieacetone  (III),  b.  p.  89°/12*5  mm., 
dr  0*94931,  149128,  [RL] D  42*16  {semicarbazone, 

nn  p.  180°),  was  prepared  similarly  to  (I),  using  zinc 
methyl  iodide.  A  1-cyc/oHexenyl  acetone  (IV)  (cf. 
Walla  eh.  A.,  1913,  i,  182;  Kon,  J.C.S.,  1921,  119, 
816)  was  prepared  from  cycJohexenylacetyl  chloride  in 
the  same  way.  The  compounds  (I)  and  (II)  were 
previously  obtained  as  an  equilibrium  mixture  (Kon 
and  Nutland,  A.,  1927,  153).  The  equilibria  of  this 
pair  of  isomerides  and  of  (III)  and  (IV)  were  studied 
quantitatively  by  the  method  of  Linstead  and  May 
(A.,  1927,  1167).  It  was  found  that  (I)  and  (III), 
although  sensitive  to  mineral  acids  at  the  moment  of 
formation,  were  scarcely  affected  by  them  when 
purified.  Equilibration  proceeded  very  slowly  in  the 
presence  of  small  amounts  of  barium  hyclroxide, 
piperidine,  or  sulphuric  acid.  With  sodium  ethoxide 
in  excess,  equilibrium  was  established  in  24  krs.  The 
equilibrium  mixture  of  (I)  and  (II)  contained  69%  of 
(II),  whilst  that  of  (III)  and  (IV)  contained  71%  of 
(IV).  R.  K.  Callow. 

Carbon  rings,  XI.  Rings  containing  ten, 
eleven,  twenty,  and  twenty-two  carbon  atoms, 
and  formation  of  aliphatic  together  with  cyclic 
ketones  by  decomposition  of  metal  salts  of  poly¬ 
methylene  dicar  boxy  lie  acids.  L.  Ruzioka,  M. 
Stoll,  and  H.  Schikz  (Helv.  Chim.  Acta,  1928,  11, 
679—686;  cl  this  voL,  642).— The  action  of  heat  on 
yttrium  nonane-ca-dicarboxylate  gives,  in  addition 
to  cycZodccanone  (A.,  1926,  615),  sonic  cycloekosane- 
1  :  11  :dione  (I),  m.  p.  49—51°,  df  0-9232,  n f  14662 
(dioxime,  m.  p.  147— 148°),  and  methyl  nonyl  ketone 
Semicarbazone,  m.  p.  115°).  When  (I)  is  treated  with 


benzaldchyde  in  presence  of  sodium  ethoxide,  the 
resulting  product  heated  with  sodium  hydrogen 
sulphate  at  200°,  ozonised,  and  then  esterified  with 
methyl  alcohol,  there  is  obtained  dimeihyLi-keto-ocla- 
decane-om-dicarbozylate,  m.  p.  59—60°.  Reduction  of 
the  free  acid  by  Clemmensen’s  method  yields  octa~ 
decane- zv-dicarboxylic  acid ,  m.  p.  119—121°,  whilst 
similar  reduction  of  (I)  affords  cyclo eicosanone,  m.  p. 
58 — 59°  {semicarbazone,  m.  p.  179—180°),  Fraction¬ 
ation  of  the  acidic  hydrolysis  products  of  Japan  wax 
gives  japanic  acid  (cf,  Sehaal,  A.,  1908,  i,  3),  now 
shown  to  be  nonadecane- ax-dicarboxylic  add ,  m.  p. 
111—113°  {dimethyl  ester,  m.  p.  56—57°).  This  acid 
is  also  obtained  by  electrolysis  of  a  mixture  of  the 
sodium  salts  of  methyl  hydrogen  tetradeeane- a?  - 
diearboxylate  and  A£~oefceneearboxylie  acid,  and 
subsequent  oxidation  with  ozone  of  the  resulting 
Av -docosenecarboxylic  acid.  The  thorium  salt  of 
japanic  acid  yields  cycloe icosanone,  whicii  when 
oxidised  with  chromic  anhydride  and  acetic  acid  yields 
a  dicarboxylic  acid,  m.  p,  102—104°  (dimethyl  ester, 
in.  p.  51—53°),  probably  a  mixture  of  octadecane-  and 
heptadecano-dicarboxyiic  acids.  Yttrium  decane* 
ooc-dicarboxylate  gives  in  addition  to  c ydoi i ndec a n oi xe , 
1%  of  cydiodocosane- 1  :  12 -dione,  in,  p.  55 — 56°,  df 
0*9114,  1-4633  (disemicarbazone,  decomp.  228— 

230°;  dioxime,  m.  p.  151 — 153°),  and  methyl  decyl 
ketone  {semicarbazone,  m.  p.  104—105°).  Oxidation 
of  the  benzylidene  derivative  of  the  di ketone  yields 
after  esterification  dimethyl  \~keioeico$ane-<xu-diearb~ 
oxylate,  b.  p,  240°/0*5  mm.,  m.  p.  68—70°.  Reduction 
of  the  free  acid  by  Clemmensen’s  method  gives 
eicosane-oLv-dicarboxylic  acid ,  m,  p.  120—122°, 

During  the  preparation  of  cydo-do-,  tri-,  penta-, 
hexa-,  hepta-,  and  octa-deeanones  {loc.  ciL),  there  are 
formed  small  quantities  of  methyl  undeeyl  ( semi • 
carbazone,  m.  p.  115—116°),  methyl  dodeeyl  {semi¬ 
carbazone,  m.  p.  115 — 117°),  methyl  tetradecyl,  m.  p. 
38°  (lit.  m.  p.  43°;  semicarbazone,  m.  p.  117—118°), 
prepared  by  hydrolysis  of  ethyl  trideeylaeetoaeetate 
with  barium  hydroxide  solution,  methyl  pentadecyl 
(, semicarbazone ,  m.  p.  116—118°),  methyl  hexadeeyl 
{semicarbazone,  m.  p.  114—116°),  and  methyl  hepta- 
decyl  {semicarbazone,  in.  p.  117—119°)  ketones. 

H.  Burton, 

Carbon  rings,  XII.  Preparation  of  methyl¬ 
ated  ketones  containing  fourteen,,  fifteen,  and 
seventeen  carbon  atoms  in  the  ring.  L.  Ruzioka, 
H.  Sohthz,  and  M.  Pfeiffer  (Helv.  Chim.  Acta,  1928, 
11,  686— 700).— The  action  of  heat  on  the  thorium  or 
yttrium  salts  of  tetradeeane- Bv~  and  B-methyl- 
dodecane-  a  y.-,  pentadecane  -  a£-,  hexadecane-  po-, 
(3 -m  ethyl  tetradeeane- ,  and  pv-dimethyltetradeeane- 
odhdie&rboxylie  acids  does  not  furnish  more  than 
traces  of  cyclic  ketones.  Small  amounts  of  methyl 
methyltetradecyi  ketone  {semicarbazone ,  m.  p.  122°) 
and  methyl  p  y  -  dim  ethylte  trade  cyl  ketone  (semicarb¬ 
azone,  m.  p,  78—79°)  were  obtained  from  {3-methy]- 
tetradeeane- <x£*  and  py-d  imethyl  tetradeeane-  at-di  - 
carboxylic  acids,  .respectively,  .  Yttrium  y -methyl - 
tridecane- av-  diear  bo  xv  late  furnishes  1  •methylcy  clo- 
ietradecanA-one,  b.  p.  155°/12  mm.,  rn.  p.  28—29° 
(semicarbazone,  m.  p.  182—183°),  together  with  a 
methyl  methyltridecyl  ketone,  isolated  as  its  semi- 
carbazone ,  m.  p,  118—119°.  Methylation  of  cyclo- 
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pentadecanone  with  sodamide  and  methyl  iodide 
yields  Z-methylcyclopentadecaiione,  b.  p.  171 — 173°/12 
mm.,  d\*  0*9213,  n\ f  1*4812  (semicarbazone,  m.  p.  149 — 
150°).  Magnesium  methjd  iodide  converts  cycio - 
pentadecanone  into  1  -jnethylcyclojientadecan - 1  -ol  (I), 
m.  p,  85—86°,  together  with  a  compound,  C30H5cO2  or 
C30H5BO2i  m.  p.  162°.  Elimination  of  water  from  (I) 
by  treatment  with  hot  formic  acid  affords  1 -methyl - 
A^-cyclo pentadecene,  b.  p.  152 — 153°/12  mm.,  df 
0*8697,  ng  1-4853,  reduced  by  hydrogen  in  presence  of 
platinum -black  to  meihylcyclope-ntadecane,  b.  p.  147— 
148°/ 12  nun.,  df  0-8576,  rif  1-4735. 

Thorium  y-  and  $-methyltetradeoane-a5-dic&rb- 
oxylates  yield  l-methyloydopentadecanA-om,  b.  p. 
125°/0*5  mm.  (semicarbazone,  m.  p.  161—162°),  and 

1- methylcyclopentadecan-5-one,  b.  p.  125°/0*5  mm. 
(semicarbazone,  m.  p.  164°),  respectively.  From  an 
optically  active  specimen  of  yttrium  8-niethvltetra- 
decane- a^-dicarboxylate  there  was  obtained  d-l- 
methylcycfopentadecan-5-one,  aD  in  30%  alcohol 
+  3  ”5°.  Methylation  of  dihydrocivetone  affords 

2- methylcycloheptadecanone,  b.  p.  150°/0-5  mm.  (semi¬ 
carbazone,  in.  p.  142—143°).  H.  Burton. 

Conversion  of  a  CG  into  a  CGring*  by  molecular 
transposition :  isomerisation  of  the  oxides  of 
phenyl  ci/c  /  ohexene  and  l-phenyl-4-methyl- 
ci/olohexene.  (Mlle.)  J.  Levy  and  J.  Sfiras 
(Corapt.  rend.,  1928,  187,  45—47;  cf.  this  vol,  410, 
516). — When  heated  in  presence  of  a  trace  of 
anhydrous  zinc  chloride  1  -phenylc?/do- A1- hexene 
oxide  affords  60%  of  l-phenylcycZohexan-2-one  (semi¬ 
carbazone,  m.  p.  166°)  and  9%  of  l -plmnylcy  do- 
pentane- 1  -aldehyde,  b.  p.  134°/15 — 16  mm.  (semicarb¬ 
azone,  m.  p.  196*5°),  yielding  on  oxidation  1  -phenyl- 
crydopentane- 1  -carboxylic  add,  m.  p.  153—157°  (amide, 
m.  p.  108°).  Similarly,  l-phenyl-4-methyl-k~-cyc\o- 
hexene  oxide ,  m.  p.  36°,  b.  p.  1 40—1 41  ° / 1 5  mm. 
(obtained  by  the  action  of  perbenzoic  acid  on  1  -phenyl- 
4-methyl- A2-c?/cffihexene),  is  converted  into  1  -phenyl- 
4--methylcyclohexan-2-o ne  (yield  55%)  (semicarbazone, 
in.  p.  217"),  oxidised  by  permanganate  to  1 -benzoyl « 

3 - methy  lctf/cf  open  tane- 5 -carboxylic  acid,  m.  p.  56° 

(semicarbazone,  m.  p.  214°),  and  into  2%  of  l-phenyl-Z- 
methylcyclopentane-  1-aldehyde  (semicarbazone,  m.  p. 
172°),  1  -P lienyl  -  3  -  methyl  cyclopentane  » 1  -  carboxylic 
acid  has  m.  p.  124°.  Rupture  of  the  oxide  ring  takes 
place  always  on  the  same  side,  the  isomerisation  being 
determined  by  the  migration  of  an  adjacent  hydrogen 
or  carbon  atom  to  saturate  the  carbon  atom  previously 
linked  with  oxygen.  R.  Brightman. 

Dioximes.  L.  G.  Ponzio  (Ber.,  1928,  61,  t B], 
1316—1328,  and  Gazzetta,  1928,  58,  329—344),— 
A  dioxime,  m.  p.  223%  isolated  by  the  author  must  be 
added  to  the  four  isomeric  dioximes  of  benzoyl 
p-me tho xypheny  1  ketone  described  by  Meisenheimer, 
Lange,  and  Lam  par  ter  (A.,  1925,  i,  1073).  It  appears 
doubtful  whether  the  a-form,  m.  p.  206—207°,  is 
homogeneous,  and  the  doubt  extends  also  to  the 
other  compounds,  so  that  the  work  cannot  be 
regarded  as  an  experimental  verification  of  the 
Hantzsch-Werner  theory.  It  is  considered  that  this 
theory  is  not  applicable  to  the  dioximes  of  diketones, 
CH3*COOG*Ar,  which  have  been  obtained  in  only 
two  forms.  Thus  (S-phenylinethylgly  oxime,  m,  p. 


238—239°  (partial  decomp.),  has  a  higher  in.  p.  than 
the  a-compound,  yields  a  complex  nickel  salt  insoluble 
in  dilute  acetic  acid,  and  can  be  obtained  by  heating 
the  a- variety.  It  is  converted  by  dehydrogenation 
into  two  peroxides ,  CHy[C2N2G2]»Ar,  m.  p.  96°  and 
62°,  respectively ;  the  former  is  reduced  exclusively 
to  the  a -gly  oxime,  whereas  the  latter  is  converted 
entirely  into  the  y -gly  oxime,  which  passes  into  the 
(3-compound  at  the  atmospheric  temperature.  The 
peroxides  arc  not  isomorphous  and  differ  widely 
from  one  another  in  chemical  behaviour.  That  of 
higher  in.  p.  is  irreversibly  transformed  when  heated 
into  that  of  lower  m.  p. ;  it  reacts  vigorously  with 
phosphorus  pentachloride  giving  phenylmethyl- 
furoxan ;  with  sodium  etlioxide  it  affords  an  isomeric 
compound,  C9H802N2,  m.  p.  178—179°  (decomp.), 
soluble  in  bases.  The  gly oxime  of  lower  m.  p.  does 
not  react  with  phosphorus  pentachloride  or  sodium 
eth oxide  and  cannot  be-  transformed  into  the  iso¬ 
mer  ide  of  higher  m.  p.  The  constitutions  (I)  and 
(II)  are  assigned  to  the  peroxides  of  higher  and  lower 
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q:x-o-n 


MeC - CPh  i 

II  M 

N-O-O'K 
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m.  p.,  respectively.  Since  the  (3 -gly oxime  affords 
simultaneously  the  furoxan  (I)  and  the  peroxide  (II) 
it  must  have  both  the  amphi-  and  syn-configuration 
in  the  sense  of  the  Hantzsch-Werner  theory,  whilst 
the  a -gly  oxime  must  have  the  ampin-  configuration, 
since  it  yields  exclusively  the  peroxide  (II).  These 
difficulties  are-  avoided  if  one  oximino- group  is  con¬ 
sidered  capable  of  behaving  towards  certain  reagents  in 
the  nitron  form.  For  the  (3-  gly  oxime  the  equilibrium 
MeC(:NH:0)-CPh:N-0H  —  MeG(:N-OH)-CPh:N-OH  is 
assumed,  whereas  the  a-  and  y-glyoximes  receive 
the  constitutions  MeC(!NH10)*CPhlN*0H  and 
MeC(3T-0H)-CPh3T-0H,  respectively. 

The  following  compounds  are  also  described : 
P-anisylmethylgly oxime,  m.  p.  213—214°  (partial 
decomp.) ;  anisylmethylfuroxan,  m.  p.  99°  (bromo- 
derivative,  m.  p.  109—110°;  mim» compound,  in.  p. 
88—89°);  anisyl  methyl  peroxide ,  m.  p.  78—79°; 
oL-anisylmethylglyoxime,  m.  p.  125°  (nickel  salt; 
dibenzoyl  derivative,  m.  p.  157 — ‘158°) ;  brmnoanisyl 
methyl  peroxide ,  m.  p,  115—116°;  nitroanisyl  methyl 
peroxide,  m.  p.  112°;  $-p-bromophenylmethylgly oxime, 
m.  p.  223—224°  (partial  decomp.),  by  the  successive 
action  of  amyl  nitrite  and  hydroxylamine  on  p-bromo- 
phenyl  ethyl  ketone ;  p - b romophe nylmethylf u r oxan , 
m.  p,  108—109° ;  p -bromophenyl  methyl  peroxide, 
m.  p.  88—89°.  H.  Wren. 

Qumomtroles  and  quinamines.  K.  Fries  and 
G.  Oehmke  (Annalen,  1928,  462,  1 — 24). — That 
quinonitroles  are  nitro -compounds  and  not,  as  sug¬ 
gested  by  von  Auwers,  the  nitrous  esters  of  the 
corresponding  ^-quinols  is  proved  by  the  following 
experiments  :  When  3  :  5-dibromo-l  :  4-methylqiiino- 
nitrole  (I)  is  treated  with  alcoholic  potassium  hydr¬ 
oxide  for  10  sec.,  the  resulting  solution  then  being 
acidified,  there  is  produced  3  : 5-dibromo-\-nitro-2~ 
ethoxy-4:-keto-An4etrahydrotoluene  (II),  m.  ^  p.  145"' 
(elimination  of  nitrous  fumes),  the  constitution  of 
which  follows  (1)  from  its  non-reactivity  towards 
reagents  for  hydroxyl  groups,  and  (2)  from  its  reduc- 
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tion  by  zinc  dust  and  hydrochloric  and  acetic  acids, 
to  3-bromo-p-cresol.  It  is  converted  by  hydrogen 
bromide  in  acetic  acid  into  bromonitro-^-cresol. 
Treatment  of  (I)  for  2  days  with  alcoholic  alkali,  or 
of  (II)  with  boiling  2W-sodium  hydroxide,  gives 
3  :  5-dibrmno  -  2  -  ethoxy  -  p  -  cresol  (dibronmcresorcinol 
ethyl  ether)  (III),  m.  p.  91°  (acetyl  derivative,  m.  p. 
67°),  which  is  converted  by  hydrogen  bromide  in 
acetic  acid  into  3  :  5-dibromocresorcinol  (acetyl  deriv¬ 
ative,  m»  p,  67°),  and  is  evidently  formed  from  (I)  by 
the  annexed  scheme  : 
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t  When  (II)  is  allowed  to  remain  in  cold  pyridine 
solution  for  1  day,  there  are  formed  ethyl  alcohol, 
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3 =br onio -o~nitro-p- cresol,  and  3:3:5- 
iribromo  - 1  -  nitro  -  2  -  ethoxy  -  4  -  keto  -  A5- 
teirahydroioluen  e  (IV),  m.  p.  92°, 
reduced  by  zinc  dust  and  hydro¬ 
chloric  acid  to  3  :  5-dibromo-p-cresol, 
but  not  converted  into  a  eresorcinol 
derivative  by  alkali,  no  doubt  owing 
to  its  inability  to  undergo  e noli sa tion. 

3:5-  D  ib  romo  -l-nilro-2-  meth  ary-  4  -keto -A5-  tetrahydro  - 
toluene  has  m.  p.  166°  (elimination  of  nitrous  fumes) ; 
3:3:  54ribromo - 1  -  nitro  - 2-methoxyA-keto-  A5-  tetrahydro  - 
toluene  has  m.  p.  105° ;  3  :  5 -dibromo-2-melhoxy- 

p -cresol  (dibromocresorcinol  methyl  ether)  has  m,  p,  60° 
(acetyl  derivative,  in.  p.  104°). 

The  above  3  :  5-dibromocresorcinol  ethyl  ether  is 
transformed  by  dilute  nitric  acid  or  by  sodium 
nitrite  in  acetic  acid  into  3-  6  ro  mo  -  5 -nitro  -  2  -  ethoxy- 
p ~ cresol s  m.  p.  73°,  and  by  fuming  nitric  acid  into 
3  :  5-di b romo- 2 -el hoxy(  ?)-I  :  4- methylquinonitrole ,  m.  p. 
75c  (elimination  of  nitrous  fumes),  which  with  water 
or  alcohol  gives  the  above  nitro -derivative,  m.  p.  73°. 

An  improved  method  is  given  for  the  preparation 
of  the  3  :  5-dibrorao-l  :  4- methyl -0-quinol,  which  is 
converted  by  alcoholic  alkali  into  tarry  products. 

When  4:  6-dibromo-ap-naphthamethy.l-^-quinol  (V) 
is  treated  vrith  method-alcoholic  sodium  hydroxide 
there  is  formed  Q-broynoA.~meAhoxij-z$-naphthamethyl- 
f-quinol  (VI),  m.  p.  155°  (acetyl  derivative,  m.  p.  168°; 
(corresponding  4 -ethoxy ~$-quinol,  in.  p.  144°);  the 
methoxy-  and  ethoxy-^- qninols  are  converted  by 
warm  aqueous  alcoholic  alkali  into  fi~bro?no-4-hydroxy- 


Me*  OH 

(V*J  n/V^f 0 

w 

Hr 


Me.  ,  OH 


ifilr0 


{VI.) 


Olio 


Me 


tVII.) 


H 


^  le  y. 

/\/\o 

OH 


{VIII*) 


^naphtkameihyLifi - q u inol,  m.  p.  182°  (diacetyl  deriv¬ 
ative,  m.  p.  147°),  whilst  reduction  of  the  methoxy- 


quinole  with  zinc  dust  in  boiling  glacial  acetic 
ac  i  d  pro  duces  6  -  bromo-2 -hyd  roxy-  4 -me  thoxy- oL-methyl  - 
naphthalene  (VII),  m.  p.  143°  (acetyl  derivative,  m,  p. 
125°).  If  the  quinonitrolc  corresponding  with  (V) 
were  the  nitrous  ester  of  (V),  it  should  be  converted 
by  alcoholic  alkali  into  (VI)  and  so  on.  Actually, 
however,  it  affords  § -bromo -4-hydroxy -afi-naphiha- 
methy  Iqu  mo  n  i  irole  (VIII),  m.  p.  195°  (decomp.), 
which,  is  converted  by  boiling  alcoholic  potassium 
hydroxide  or  by  boiling  glacial  acetic  acid  into  an 
isomer  ide,  m.  p.  275°  (decomp.). 

When  1:3:  5-tribromo-4-keto- 1  :  4-dihydrotoluene 
(IX)  (improved  preparation  from  p- cresol  described) 
is  kept,  or  more  rapidly  when  it  is  heated  to  its  m.  p. 
(105°),  it  passes  into  3  :  5-dibromo-p-cresol  ^-bromide 
(3  :  5 -dibromo-4-hydroxy  benzyl  bromide),  whilst 
when  it  is  treated  with  alcoholic  aniline  it  gives  3  :  5- 
dibromo  - 1  -an  ilino-4- keto  - 1  :  4 -dihydrotoluene  (X ) ,  re  - 
duced  by  zinc  dust  and  acetic  acid  to  3  :  5-dibromo- 
p-cresoL 


(IX.) 
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By  similar  processes,  3  :  o-dichloro-l-b rmno A-keio- 
1  : 4-dihydrotoluene  is  prepared  from  3  :  5-dichloro- 
p-cresol.  It  has  in.  p,  106°  and  is  convertible  (1)  into 
3  : 5 -dichloro-p-cresohp -bromide  (3  :  5 -dichloro -4-hydroxy  - 
benzyl  bromide ),  m.  p.  120°,  (2)  using  zinc  dust  and 
hydrochloric  and  acetic  acids,  into  3  :  5-diehloro-p- 
cresol,  and  (3)  into  3  :  5-dichloro- 1  -anilino-4-keto- 1  :  4- 
dihydrotoluene ,  m.  p.  148°  (decomp.). 

3  :  5-Dibromo~l~Q-toluidino-  and  3  :  o-dibromo-  1-p- 
toluidino-4-keto- 1  :  4-dihydrotoluene  have  m.  p.  112° 
(decomp.)  and  105°  (decomp.),  respectively. 

When  the  quin  amine  (X)  is  treated  with  hydro¬ 
chloric-acetic  acid  it  is  converted  into  2  :  ti-dibromo- 
4 ' -am ino -4 -me thyldiphenyl  ether , 

NH2*C6H4*  0*C6H2MeBr2,  m.  p.  120°  (acetyl  derivative, 
m.  p.  180°).  The  similarly  obtained  2  :  6 -dibromoA*  - 
amino-4  :  3 f -dimethyldiphenyl  ether,  in.  p.  122*5°  (acetyl 
derivative,  m.  p.  211°),  and  2  :  §-dichloro-4' -amino- 
4 -methyld iphenyl  ether,  m.  p.  99°  (acetyl  derivative, 
m.  p.  187°),  are  described.  The  last-named  acetyl 
compound  results  when  the  die  hi  or  o  phenyl  quinamine 
is  treated  with  acetic  anhydride  and  sulphuric  acid. 

Treatment  of  5  -bro mo  - 4 -m - xy le nol  in  glacial  acetic 
acid  with  bromine  in  presence  of  sodium  acetate 
gives  the  unstable  1  :  5-dibromo-4-keio-A5-dihydro-m- 
xylene,  m.  p.  63°,  passing  when  heated  at  100°  into  the 

bromide  ( 3-bromo~4-hydroxy-o~methylbe?izyl  bromide), 
m.  p.  104°,  and  converted  by  alcoholic  aniline  into 
o-bromo- 1  -anilino-4-keto-  A^-dihydro-m-xylene,  m.  p . 
107°  (blackening).  The  last  with  acetic  and  hydro¬ 
chloric  acids  affords  Q-bromo-4' -amino-2  :  4  -dimeihyldi- 
phenyl  ether ,  m.  p.  81c  (acetyl  derivative,  m.  p.  163°). 

Similarly  are  obtained  5  -  b  romo  - 1  -  o  -  tolu  idino-  4- keto- 
A^-dihydro-m-xylene ,  m.  p.  103°  (decomp.),  and 
6  -  b  romo  -  4"  -  amino- 2  :  4  :  3 '  -  IrimelhyldipJienyl  ether ,  m.  p. 
128°  (acetyl  derivative,  m.  p.  187  A  E.  B.  Turner. 

Transformation  products  of  anthranol  and 
oxythionaphthen.  F.  Krollpfeifeer  [with  F. 
Branscheid,  F.  Thorn,  and  K.  Schneider]  (Annalen, 
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1928,  462,  46—72). — The  case  of  formation  of  ket- 
imides  of  the  general  formula  (I)  by  the  method  previ¬ 
ously  employed  (A.,  1924,  i,  184)  is 
affected  considerably  by  the  nature 
of  substituents  in  the  radical  Ar. 
lO-Mefehoxy-9-anthryl  phenyl  ketim- 
ide  forms  an  additive  compound  with 
benzonitrile  and  hydrogen  chloride, 
viz  ,  C22H17ON,B[CI,PhCN5  but  not 
with  aceto-,  phenylaceto-,  or  p-toluo~  nitrile.  When  the 
ketimide  is  heated  with  acetic  anhydride  it  gives  an 
acetyl  derivative,  m.  p.  204 — 205°,  hydrolysed  by 
hydrochloric  acid  to  Enthrone  and  benzoic  acid. 
The  corresponding  benzoyl  derivative  has  in.  p.  206— 
207°. 


1 0  -  M ethoxy -0- anihryl  p -tolyl  ketimide,  in.  p.  150°, 
is  produced  in  poor  yield  from  p-toluonitrile  (o-toluo- 
nitrile  fails  to  give  a  ketimide) :  it  forms  a  hydro - 
chloride ,  an  additive  compound  with  benzonitrile 
(although  not  with  p-toluonitrile),  and  gives  an  acetyl 
derivative,  m,  p.  147°.  When  an  aqueous  suspen¬ 
sion  of  the  hydrochloride  is  boiled,  only  hydrolytic 
dissociation  occurs.  Heating  with  excess  of  concen¬ 
trated  hydrochloric  acid,  however,  affords  a  nth  rone 
and  p-toluic  acid. 

10 -M  ethoxy -9 -anthryl  m -tolyl  ketimide  (acetyl  deriv¬ 
ative,  m,  p.  199—200°),  m.  p.  127°,  is  formed  in  poor 
yield  from  m-toluonitrile,  whilst  1 Q-methoxy-Q-anthryl 
benzyl  ketimide,  m.  p.  202—203°,  is  somewhat  un¬ 
stable  and  is  readily  converted  by  warm  hydrochloric 
acid  into  an  throne  and  phenylacetic  acid.  10-M  eth¬ 
oxy -9 -anthryl  p -chlorophenyl  ketimide,  readily  formed, 
has  m.  p.  147 — 148°,  gives  a  hydrochloride,  an  additive 
compound  with  benzonitrile  (although  none  with 
p-eft lorobmzonitrile) ,  and  forms  an  acetyl  derivative, 
m.  p.  176—177°.  p -Me thoxy benzonitrile  fails  to 
give  a  ketimide,  but,  from  propionitrile,  10 -methoxy- 
() -anihryl  ethyl  ketimide  (acetyl  derivative,  m.  p.  201— 
202°)  is  obtained  as  hydrochloride . 

Careful  study  of  the  hydrolysis  of  10-methoxy-9- 
anthryl  ^-chlorophenyl  ketimide  shows  that  cold 
concentrated  sulphuric  acid  effects  hydrolysis  of 
ketimide  to  ketone  without  simultaneous  removal  of 
the  -p- chlorophenyl  group.  Thus,  whilst  boiling  a 
solution  of  the  hydrochloride  in  acetic  acid  gives 
anthrone  and  p-ehlorobenzoic  acid,  products  formed 
in  other,  similar,  ways,  cold  sulphuric  acid  gives 
p-chlorobenzoylanthrone,  m,  p.  206—208°,  acidific¬ 
ation  of  the  alkaline  solution  of  which  produces 
p -chlorobenzoyianih  ranoL 

When  10-methoxy-9-anthryl  phenyl  ketimide  (II) 
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is  treated  with  cold  sulphuric  acid,  the  sulphate  of 
10 -hydroxy -0 -anihryl  phenyl  ketimide  (III)  (diacetyl 


derivative,  m.  p.  206—207°)  is  isolable  if  the  product 
obtained  by  pouring  on  ice  is  at  once  collected, 
whilst  if  the  latter  is  left  in  aqueous  suspension  for 
2  days,  benzoylanthranol  (IV)  results,  together  with 
some  benzoylanthrone  (V),  m.  p.  155—157°.  When 
the  last  is  melted,  some  benzoylanthranol  is  formed. 
Benzoylanthranol  [methyl  ether ,  m.  p.  175—177° 
(decomp.) ;  acetyl  derivative,  m.  p.  about  194° 
(impure)]  has  no  definite  m.  p.  It  sinters  at  125° 
and  melts  at  145°  with  slow  heating ;  when  heated 
rapidly  it  melts  at  about  140°,  but  the  fused  mass  is 
not  entirely  soluble  in  alkali. 

When  benzoylanthranol  or  benzoylanthrone  is 
boiled  with  concentrated  hydrochloric  acid  it*  gives 
benzoic  acid  and  anthrone.  Although  a  hot  alkaline 
solution  of  the  -ol  is  sensitive  to  air,  in  absence  of 
the  latter  there  is  formed  anthranol. 

Some  10-hydroxy-9-anthryl  phenyl  ketimide  is 
formed  during  the  preparation  of  the  corresponding  $ 
10-me  thoxy -derivative,  and  a  method  for  its  isolation 
is  given. 

When  anthranol  methyl  ether  is  treated  with  benz¬ 
ene,  aluminium  chloride,  hydrogen  cyanide,  and 
h y  drogen  c hloride ,  1 0  - methox ymith racene-  9  -  aldehyde, 
m.  p,  165°,  is  formed.  It  is  converted  by  hot  con¬ 
centrated  hydrochloric  acid  into  a  mixture  of  anthrone, 
dian  throne,  ant  lira  quin  one,  and  formic  acid,  whilst 
hydrochloric-acetic  acid  gives  dian  throne  after  pro¬ 
longed  boiling,  but  a  quantitative  yield  of  anthranol 
after  heating  for  3  hrs.  The  aldehyde  gives  a 
phenylhydrazone ,  m.  p.  138— 139°,  and  an  oxime, 
m.  p.  142—143°.  10' -Ethoxy anthracene-9- aldehyde,  m.  p. 
93—94°,  is  formed  similarly  but  in  poorer  yield. 

Action  of  chloroform  on  a  boiling  alcoholic-alkaline 
solution  of  anthrone  gives  9 -  ( 1 0 ' -hydroxy- 9 ' * anthryl- 
methylene)anthrone ,  together  with  a  substance , 
CgpHjgOgClg,  m.  p.  226—227°,  for  which  two  altern¬ 
ative  formulae  are  proposed  (containing  the  radical 
■CHCU).  The  same  substance  is  obtained  when  the 
methylene  compound  is  heated  with  alkaline- alcoholic 
chloroform. 

When  a  nitrobenzene  solution  of  the  methylene 
compound  (methyl  ether ,  m.  p.  221— 222°)  ^  is  boiled, 
oxidation  occurs,  with  formation  of  9  :  9 f -dianthronyb 
idenemethane ,  m.  p.  360°, •  reducible,  if  care  is  taken, 
to  the  substance  from  which  it  is  prepared.  The 
acetyl  derivative  of  9-  ( lOkkydroxy-S'-anthrylmethyl- 
ene)anthrone  is  not  oxidised  in  boiling  nitrobenzene 
solution.  Under  similar  conditions  3-oxy(l)thio- 
naphthen-2-aldehydethioindogenide  (VI)  affords  an 
oxidation  product  of  type  different  from  the  above 
methane,  and  its  acetyl  derivative,  in.  p.  220'",  under¬ 
goes  a  similar  change. 

OOH  CO  v  OOH  CH 


3-Oxy  ( 1  )thionaphthen  is  converted  by  hydrogen 
chloride  and  cyanide  into  the  hydrochloride  of  3 -oxy- 
(l)thionaphthen-2-aldimi?ie}  the  free  base  passing  at 
135—155°  into  the  above  indogenide,  and  affording 
an  acetyl  derivative,  in.  p.  198°.  When  the  aqueous 
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solution  of  the  above  hydrochloride  is  boiled,  3-oxy- 
(1  )fchionaphthen-2-aldehyde  is  formed  (methyl  ether, 
from  3-oxy  (l)thionaph  then  methyl  ether,  has  m.  p. 
84—85°,  b.  p.  185°/14  mm.,  and  gives  a  phenyU 
hydrazom ,  m .  p.  117—118°).  When  oxy thionaph then 
is  heated  with  methyl  iodide  and  alkali  methoxide 
at  100°,  the  methyl  ether  is  not  formed,  but,  instead 
3 -methoxy(  1 ) lhionaphthen-% -a Idehyd e-2 f-indogenide}  m . 
p.  218—220°,  also  formed  when  (VI)  is  similarly 
methylated,  and  when  3-oxy(l)thionaphthen  is  con¬ 
densed  with  its  2 -aldehyde  in  alcoholic  hydrochloric 
acid  solution. 

If  hydrogen  chloride  is  passed  into  a  chloroform 
solution  of  oxy  thionaph  then,  3 -oxy -2  :  3'-dithio- 
naphtlien  (cf.  Bartholomaus,  Diss.,  Marburg,  1911), 
m,  p.  132-183°,  results  (sodium  salt).  It  is  also 
formed  together  with  tar  when  oxythionaphthen  is 
boiled  for  several  hours  with  concentrated  hydro¬ 
chloric  acid,  and  forms  a  methyl  ether,  m.  p.  96-97°. 

When  bromine  is  added 
to  a  carbon  disulphide 
solution  of  oxy  thionaph  - 
then,  the  3-oxy ( 1  )th ionaph - 
thenyl-2- ether  of  3-oxy- 

2  :  y-ditkionaphthen  (Vlll), 
m.  p.  198—199°,  is  formed, 
through  the  intermediate 
formation  of  2-bromo-3- 
oxy(  1  Jthionaphthen,  not  isolated.  E.  E.  Turner. 


9-ch<™J>c6h1 
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Constitution  and  mode  of  reaction  of  poly¬ 
nuclear  polyhydroxyqrdiiones.  Naphtha  z  arm 
and  quimzarin.  K.  Zaun  and  P.  Ochwat  (Annalen, 
1928,  462,  72— 97).— Maleic  anhydride  condenses 
with  quinol  in  presence  of  aluminium  and  sodium 
chlorides  at  200—220°  to  give  naphthazarin,  a  fact 
which  definitely  establishes  this  substance  as  5  :  8-di- 
hydroxy-a-naphthaquinone  (I)  (cf.  Wheeler  and 
Edwards,  A.,  1916,  i,  392;  Dimroth  and  Ruck,  A., 
1926,  297).  When  naphthazarin  is  reduced  with  zinc 
dust  and  dilute  sulphuric  acid  in  presence  of  ether, 
1:4:5:  Sdetrahydroxy naphthale ne  (II),  m.  p.  190°, 
is  formed,  and  when  this  substance  is  boiled  in 
alcoholic  hydrochloric  acid  solution,  air  being  ex¬ 
cluded,  it  passes  into  the  keto- form  (III),  viz.,  5  :  8-di- 
hy  dr  oxy -l  :  ^-dikelotelrahydronaphthalene ,  m.  p.  153— 
154°,  also  obtained  (1)  by  condensing  succinic 


H 


anhydride  with  quinol  in  presence  of  aluminium  and 
sodium  chlorides  with  exclusion  of  air,  and  (2)  by 
reducing  naphthazarin  with  sodium  hyposulphite 
and  aqueous  acetic  acid.  An  alkaline  solution  of 
(III)  is  readily  oxidised,  and  the  aqueous- alcoholic 
alkaline  solution  reacts  with  methyl  sulphate  giving 
1:4:5: 8-tetramethoxynaphthalene  (Perkin  and 
Weizmann,  J.C.S^  1906,  89,  1659).  The  tetra- 
hydroxynaphthalene  described  by  Wheeler  and 


Edwards  (loc.  cit .)  must  be  an  isomeride  or  a  more 
fully  hydroxylated  naphthalene. 

When  the  diketone  is  treated  with  acetic  anhydride 
and  a,  little  concentrated  sulphuric  acid  it  gives 
5  :  S-diacetoxy-1  :  4:-diketotetrahydronaphthalem,  readily 
converted  into  (III)  by  alkali.  On  the  other  hand, 
when  naphthazarin  diacetate  is  reduced,  1  : 4-di- 
hydroxy-5 :  8-diacetoxynaphthalene  is  formed  (cf, 
Wheeler  and  Edwards).  Either  acetyl  compound  or 
either  dihydronaphthazarin  passes  into  1  :  4  :  5  :  8- 
tctra-acetoxynaphthalenc  when  heated  with  acetic 
anhydride  and  sodium  acetate. 

Fusion  of  the  diketone  with  phthalic  anhydride  and 
sodium  and  aluminium  chlorides  produces  tetra- 
hydroxynaphthaceneqninom,  m.  p.  above  300°,  show¬ 
ing  that  di-enolisation  precedes  condensation. 

When  naphthazarin,  for  which  formula  (I)  is 
suggested,  is  oxidised  with  nitric  acid  it  gives  oxalic 
acid,  whilst  in  glacial  acetic  acid  solution  with  lead 
tetra-aeetate,  1  :  4  :  5  :  8 - naph thadiquinone,  decomp. 
220°,  results.  The  latter  passes  into  naphthazarin 
when  heated  in  alcohol  or  glacial  acetic  acid,  reducing 
agents  also  effecting  the  change  very  rapidly.  Con¬ 
centrated  sulphuric  acid  converts  the  diquinone  into 
naphtha-pur piir  in  (IV)  or  (V),  m.  p,  160-162°  (indef.), 


0  OH  OH  O 


also  produced  when  naphthazarin  is  oxidised  with 
manganese  dioxide  and  sulphuric  acid.  Naphtha - 
purpurin  triacetate  is  formed  by  the  action  of  acetic 
anhydride  and  sulphuric  acid  on  the  diquinone, 
which  with  hydrogen  chloride  in  acetic  acid  gives 
ch loronaph t hazarin ,  m.  p.  178-179°.  Addition  of 
chlorine  in  glacial  acetic  acid  to  naphthazarin  di- 
acetate,  or  acetylation  of  naphthazarin  dichloride, 
affords  diaceloxy  naphtha  quinone  dichloride ,  m.  p. 
136-137°,  decomposed  by  boiling  alcohol  to  give 
chloronaphth azarin  diacetate ,  m.  p.  193—194°,  which 
must  be  (VI)  because  it  is  also  formed  by  acetylation 


AcO  O  OH  CO 


of  the  above  chloronapht hazarin.  When  1  :  4  :  5  :  8- 
naphthadi quinone  is  treated  with  chlorine  in  chloro¬ 
form  solution,  the  dichloride ,  decomp.  252—254°,  is 
formed,  and  this  substance  is  converted  by  potassium 
iodide  or  hy  sulphur  dioxide  into  naphthazarin. 

Fusion  of  1  :  4-dihy  dr  oxy  naphthalene  with  maleic 
anhydride  and  sodium  and  aluminium  chlorides  at 
220°  affords  quinizarin,  which  is  therefore  9  :  10-di- 
hydroxy-1  : 4-anthraquinone.  Reduction  of  quin- 
izarin,  followed  by  acetylation,  produces  1  :  4 -diaeeloxy- 
2  :  3 - dihyd roa n thraquinon e ,  m.  p.  215°,  also  obtained 
by  reducing  quinizarin  with  zinc  dust  and  acetic  acid. 
Excess  of  acetyl  chloride  and  pyridine  in  the  former 
process  gives  rise  to  1:4:9:  1 0 - teira-aceioxyanthrac- 
enes  m.  p.  240-242°.  On  the  other  hand,  if  dihydro- 
quinizarin  or  the  above  diacetyl  derivative  is  heated 
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(b.  p.)  with  acetic  anhydride  and  sodium  acetate,  the 
chief  product  is  1:4:  9 -iriacetoxy  anthracene,  m.  p. 
210—211°. 

Both  chlorine  atoms  in  5  :  8-dichloroquinizarin  are 
labile,,  so  that  when  the  latter  substance  is  heated 
with  aniline  in  presence  of  sodium  acetate,  5  :  8 -di- 
aniline- 1  :  4 -dihydrozyanihraquinone,  m.  p.  258—260°, 
is  formed.  Reduction  of  dichloroquinizarin  with  tin 
and  acetic-hydrochloric  acid  affords  the  dicklorodi- 
hijdroquinizarin ,  reacting  with  aniline  in  presence  of 
boric  acid  to  give  5  :  S-dichloro-  1  :  4 -dianilinoanthra- 
quinone,  m.  p.  234- — 235°.  Reduction  of  this  sub¬ 
stance  with  stannous  chloride  in  acetic  acid  affords 
dihydroquinizarin  (VII). 

Reduction  of  2-methylquinizarin  with  tin  and 
hydrochloric  acid  gives  2 -methyld  iliyd  roquiniza  rin, 
m.  p.  114— 115°,  converted  by  p-toluidine  in  presence 
of  boric  acid  at  125°,  followed  by  air  oxidation,  into 
4-p -toluidino- 1  -hydroxy -2- methylan ihraquinone ,  m .  p . 
178°.  Oxidation  of  2-methylquinizarin  with  lead 
tetra-acetate  gives  2 -melhyl-l  :  4  :  9  :  I0~anthradiquin- 
om}  from  which  by  the  acetic  anhydride-sulphuric 
acid  method  2 -methylpu  rpurin  (acetyl  derivative, 
m.  p.  204 — 206°;  triacetate ,  m.  p.  207* — 208°)  is 
obtained  (cf.  Rder  and  Manoukian,  A.,  1926,  407). 
This  substance  differs  from  pu rpurin  in  having  no 
hydroxyl  group  reactive  towards  aniline. 

In  order  to  clear  up  existing  uncertainties  as  to  the 
nature  of  quinizarin  dimethyl  ether,  the  latter  has 
been  synthesised.  Fusion  of  phthalie  anhydride  with 
quinol  in  presence  of  sodium  and  aluminium  chlorides 
at  120- — 125°  (higher  temperatures  give  quinizarin) 
produces  .2:5- dikydroxybenzophenone -2'  -  carboxylic 
acid 3  m .  p.  1 89 — 1 90° .  The  dimethyl  ether  (m.  p.  161— 
162°)  of  the  latter,  prepared  using  methyl  sulphate 
and  alkali,  passes  into  quinizarin  dimethyl  ether,  t.e., 

1  : 4-dimethox.yanthraquinone,  when  dissolved  in 
warm  concentrated  sulphuric  acid.  Alkylation  of 
quinizarin  is  readily  effected  using  the  alkyl  p-toluenc- 
sulphonate  in  triehlorobenzene  solution  in  presence 
of  sodium  carbonate  at  160—170°.  The  diethyl  ether 
so  obtained  has  m.  p.  170—171°. 

When  quinizarin  dimethyl  ether  is  reduced  with 
alkaline  hyposulphite  there  results  1  :  ^-dimethoxy- 

2  :  3-dihydroa n th  raqu inane ,  sintering  at  180°,  m.  p. 
186°.  This  substance  is  stable,  but  when  it  is  dis¬ 
solved  in  alcoholic  alkali,  enolisation  occurs  and  there¬ 
fore  oxidation.  Concentrated  sulphuric  acid  converts 
it  in  the  cold  into  dihydroquinizarin.  1  :  4- Diethoxy- 
•2  :  3-dihydroa?ithraquino7ie  has  m.  p.  174—176°. 

Acetic  anhydride  in  presence  of  a  little  concen¬ 
trated  sulphuric  acid  converts  dihydroquinizarin 
dimethyl  and  diethyl  ethers,  respectively,  into  1  : 4- 
dimethoxy-  (m.  p.  225°)  and  1  :  4 -diethoxy-%  :  10-di- 
acetoxy anthracene ,  in.  p.  203—205°. 

E.  E.  Turner. 

Dibenzoylxylen.es  and  dinapMhanthradiquin- 
ones.  IV.  H.  de  Dieseach  and  T.  Janzen  (Helv. 
Cliim.  Acta,  1928,  II,  724— J 730).— 2-AminoA  :  6-di- 
benzoyl-m-xylene,  m.  p.  188*5°  (acetyl  derivative, 
in.  p.  190*5°),  obtained  by  reducing  the  corresponding 
nitro-derivative  (A.,  1924,  i,  1082)  with  iron  powder 
and  acetic  acid,  is  converted  by  the  Sandmeyer 
reaction  into  2-chloroA  :  6-dibenzoyl-m-xylene,  m.  p. 
92*5°  (2-fcromo-derivative,  m.  p.  121—122°).  Con¬ 


secutive  oxidation  of  this  with  nitric  acid  (d  1*15)  at 
170°  in  a  sealed  tube,  and  alkaline  potassium  perman¬ 
ganate  affords  2-chloroA  :  6-dibenzoylimphthalic  acid , 
m.  p.  155—157°  (2-6rowio-derivative,  m.  p.  206°), 
which  when  heated  with  concentrated  sulphuric  acid 
at  160—200°  yields  6 -chloro-o  :  7  :  12  :  14 -dinaphth* 
an th rad iqu inone,  sublimes  at  320°  (6 -bromo- derivative). 
When  this  chloro-compound  is  treated  with  copper 
powder  in  boiling  nitrobenzene  2:3:2":  3 '-diphth- 
alyl- 1  :  V -dianthraquinonyl  (I).  m.  p.  above  360°,  is 
obtained,  which  is  converted  by  the  action  of  copper 
powder  and  concentrated  sulphuric  acid  into  the 
tetraketo- compound  (II).  This  compound,  which  is  a, 
pyrene  derivative,  is  reducible  only  with  difficulty, 
and  is  therefore  useless  as  a  vat  dye. 


Amino-  and  ( 1-hydroxy -6  :  7  :  12  :  14 -dina-phtk- 
anthradiquinone,  sublimes  at  300°,  are  described. 

H.  Burton. 

Dye  intermediates  [phenyl  a-naphthyl  ketone]. 
H.  A.  Drescher,  J8  Thomas,  &  Scottish  Dyes,  Ltd. 
—See  B.,  1928,  474. 

Ketones  of  the  anthracene  series.  I.  G.  Fare- 
enind.  A.-G. — See  B.,  1928,  516. 

Plant  sterols.  K.  Bonstedt  (Z.  physiol.  Chem., 
1928,  176,  269— 281) —When  sitosterol,  in.  p.  1 37 — 
138°  (all  m.  p.  are  corn),  [a]]?'5  in  chloroform  —33*9°, 
from  soya- bean  oil,  is  heated  with  finely- divided 
nickel  (cf.  Wind  a  us,  A.,  1916,  i,  813;  1927,  557), 
sitostanone,  m.  p.  156°,  is  produced.  Prolonged 
treatment  of  a  chloroform  solution  of  sitostene  with 
hydrogen  chloride  affords  sitostene  hydrochloride , 
m.  p.  132— 133°,  which  when  heated  with  potassium 
acetate  and  alcohol  gives  ip-sitostene,  C27H46,  m.  p. 
69°.  Sitosterol  hydrochloride  has  m.  p.  155°  (decomp.) 
and  decomposes  in  warm  chloroform  solution. 
Fractional  crystallisation  of  crude  soya-bean  sito¬ 
sterol  from  alcohol  gives  a  small  amount  of  dihydro- 
sitosterol,  m.  p.  144°,  [«]}f  +28*0"  (cf.  Anderson,  A., 
1924,  i,  1217),  together  with  y-sitosterol,  m.  p.  142’", 
[ajg  in  chloroform  — 44*8°.  Reduction  of  this  last 
compound  with  hydrogen  in  presence  of  acetic  acid 
and  palladium-black  yields  y-sitostanol,  m,  p.  143— 
141°,  +20*8°  (acetate,  m.  p.  144—145"+ 

oxidised  by  chromic  anhydride  to  y-sitostanone, 
m.  p.  163°,  [a]15  +38*0°.  Reduction  of  this  byClein- 
menseiTs  method  gives  y- sit  os  tune,  m.  p.  87  "5  [«]p 
+20*2°.  y-Sitosteryl  chloride,  ni.  p.  115 — 116°,  is 
reduced  by  sodium  and  amyl  alcohol  to  y- sitostene, 
m.  p.  73°,  [a] jf  —59*3°. 

The  sterols  of  rape  oil  (Windaus  and  Welseh,  A., 
1909,  i,  228)  do  not  appear  to  contain  any  y- sito¬ 
sterol.  H.  Burton, 

Constituents  of  Phellodendron  amurense, 
Rupr.  I.  Y.  Yamamura  and  J.  Takata  (J.  Pharm. 
Soc.  Japan,  1927,  [550],  1035— 1040).— One  of  the 
noii-basic  components  of  Phellodendron  (a  drug 
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widely  used  in  Japan),  which  the  authors  name 
“  obakunine,”  has  the  composition  C27H33O7,0HoO 
or  C28H3507,6H20,  m.  p.  229—230°  (seMiicxirbazone^ 
m.  p.  224—225° ;  oxime ,  m.  p,  275°).  The  mother - 
liquor  of  obakuninc  contains  a  phytosterol, 
C26H440,H20  or  C27H4G0/H20,  m.  p.  142°,  [«]}? 
— 28*86°  (Liebermann’s  colour  reaction,  positive ; 
acetyl  derivative,  m.  p.  135—137°),  and  some  palmitic 
and  linolenic  acids.  The  drug  contains  about  1*6% 
of  berberine  as  hydrochloride.  Tetrahydroberberine, 
obtained  from  it  by  reduction  with  zinc  dust,  after 
being  repeatedly  crystallised  from  alcohol-chloro¬ 
form,  has  m,  p.  173°  (lit.  167°). 

Higher-b oiling  constituents  of  essential  oil 
of  hops.  A.  G.  Chapman. — See  B.,  1928,  501. 

Carene.  M.  Lagache  (Bull.  Inst.  Pin,  1927, 
255—256;  Chem.  Zentr.,  1928,  i,  904). — Oarene- 
nitrolaniline .  C10H x g*N 0 ,NH2Ph ,  obtained  by  heating 
the  nitrosochloride  with  alcoholic  aniline  and  pre¬ 
cipitation  with  water,  has  m.  p.  143—144°,  [oc]yeUow 
+60*50°,  [ a]grcen  +  76*8 1 0  ( i n  benzene ) ;  the  corre - 
sp onding  p-toluidine  compound  has  m.  p.  148—149°, 
[a]ydiow  +165-66°,  [a]green  +203*31°  (in  benzene). 

A.-  A.  Eld  ridge. 

[Addition  of  chlorine  and  bromine  to  pinene.] 
0,  Aschan  (Ber.,  1928,  61,  [B],  1342— 1343).—  A 
reply  to  Kondakov  (this  voL,  526).  H.  Wren. 


Phenylcamphor.  H.  Rijpb  [with  A.  Wirz] 
(Verb.  Naturforsch.  Ges.  Basel,  1927,  38,  164—187 ; 
Chem,  Zentr.,  1928,  i,  907— 908).— By  the  action  of 
magnesium  phenyl  bromide  on  camphorquinone,  only 
one  keto-group  is  attacked,  yielding  phenylhydroxy- 
mmphor  (I  or  II),  m.  p,  78—79°,  b.  p.  .184—187°/ 


CIIa-QH— CPh-OH 

(I.)  CMf. 

CO 


CHrCH — CO 
0Mca  i 

CHj’CMe — C  P!i  •  OH 


(II.) 


10  mm.,  [ajjj  +7*96°  in  benzene  (methyl  ether ,  b.  p. 
161 — 163°/10  mm. ;  ethyl  ether ,  b,  p.  165—166°/ 
10  mm.,  df  1*0600,  rif>  1-5284).  The  possibility  of 

formulation  as  aHt<++  <»  ‘’.H,,#  _ 

8  4  Tj-OPh  XlH-OPh 

considered  and  rejected.  The  cycloacetal  formulation 
for  h}rdroxy camphor  is  not  approved.  Camphor- 
quinone  and  phenylhydroxy camphor  show  abnormal 
rotation  dispersion.  The  rotation  dispersion  con¬ 
stants  of  phenyleamphor  deviate  markedly  from  those 
of  the  alkylcamphors.  Phenylchlorocamphor, 

from  phenyl  hydro  xycamph  or  and 

L  LJ  rh 


phosphorus  pentachloride  in  36- . 48  hrs.  at  the 

ordinary  temperature,  has  m.  p.  129°;  it  is  reduced 
by  zinc  dust  and  acetic  acid,  or  by  hydrogenation 
in  a  mixture  of  alcohol,  ethyl  acetate,  and  water  in 
presence  of  a  nickel  catalyst,  to  phenylcamphor  s  b.  p. 
172— 174°/10  mm.,  m.  p.  45— 46°,  [afij  +18442°  or 

■+180450  in  benzene.  Phmylborneol ,  CSH 

um  it 

obtained  from  phenylhydroxycamphor,  sodium,  and 
boiling  alcohol,  has  m.  p.  139— 140° ,  [a]90  -76*19° 
in  benzene  (isomer ide  from  petroleum,  b.  p.  179— 
182710  mm,  df  1*0897,  [ajg  +20*43°).  Treatment 


of  this  with  formic  acid  or  phosphoric  acid  affords 
phenylbornylene ,  CiaH11<^^  9  b.  p.  135— 141°/11 

mm.,  df  0*9767,  rif  1*54167,  [ocjg  +40*56°,  or  df  0*9865, 
nf  1*54445,  |V|{f  +8*33°,  respectively. 

A.  A.  Eldrtdge. 

Essential  oil  from  timber  of  rosewood 
(Dysoxylon  Fraseranum),  A.  R.  Penfold.— See 
B.,  1928,  502. 

Constitution  of  fraxetin.  F.  Wessely  and  E. 
Demmer  (Ber.,  1928,  61,  [B],  1279—1284). — -Fraxetin, 
111.  p.  227—228°  (slight  decomp.)  after  darkening  at 
150°,  is  known  to  be  the  monomethyl  ether  of  a 
trihydroxycoumarin.  When  treated  with  diazo¬ 
methane  it  affords  dimethylfraxetin,  m.  p,  103 — 
104°,  which  is  converted  by  successive  treatment 
with  sodium  meth oxide  and  methyl  iodide  into 
methyl  tetramethoxycinnamate,  transformed  by 
hydrolysis  followed  by  oxidation  into  2  :  3  :  4  :  5- 
tetramelhoxybenzoic  acid ,  m.  p.  87*5°.  Synthesis  of 
this  acid  is  effected  from  2  ;  5-dimethoxy-3  : 4- 
methvlenedioxy benzoic  acid,  which  is  transformed 
by  resorcinol  and  concentrated  sulphuric  acid  into 
3  :  4 -di  hydroxy- 2  :  5 -dimethoxy  benzoic  acid,  which, 
with  diazomethane,  yields  the  tetramet boxy -com¬ 
pound.  Ethylation  of  fraxetin  affords  di ethylfraxet in, 
m.  p.  81—82°,  degraded  to  2  :  R-dimethoxy- 3  :  4 -di- 
ethoxybenzoic  add {  m.  p.  83°  (methyl  ester),  the  con¬ 
stitution  of  which  is  established  by  its  preparation 

from  3  :  4-dihydroxy- 2  :  5-di- 
yv  methoxy  benzoic  acid.  The 

fOMc/  \— ch:ch  constitution  (I)  is  therefore 

OIK  J — 0 — assigned  to  fraxetin,  whereas 
Vt  f  rax  in  contains  the  dextrose 

residue  in  place  of  one  of  the 
two  hydroxyl  hydrogen  atoms.  H.  Wren. 

Alkali  periodide  salts  with  organic  neutral 
components.  H.  Schmidt  (Ber,,  1928,  61,  [B\ 
1347—1353;  cf,  Lowenbein  and  Schmidt,  A.,  1927, 
1072).— A  solution  of  iodine  and  sodium  iodide 
in  acetone  when  concentrated  in  a  vacuum  yields 
the  crystalline  salt,  (COMe2)ftI(NaI)3.  3-Rromo-3~aryl- 
coumaranones  when  treated  with  sodium  iodide  dis¬ 
solved  in  acetone  deposit  sodium  bromide  and  yield 
sodium  periodide  salts  of  2-keto-3-arylcoumaranyls ; 
if  more  concentrated  solutions  are  employed  di-2- 
keto-3-arylcou maranyls  also  separate.  The  following 
salts  are  described  :  (C14H0O2I)3(NaI)2  from  3-bromo- 
3-phenyleou  m  arano  ne;  ( 0 1SH11 02I  )2  ( Na  I  )3  from 
3 -bromo- 3-phenvl -5-methylcoumaran  one ; 

( Cj  1303I)  (Na I)2  from  3  -  bro  m  o  -  3  -p- -  a  nisyl -5-met  hyl  - 
coumaranone ;  (C18Hn02I)(NaI)3  and 
(C18Hn02I)(NaI)2  from  3-hromo-3-phenyl-4  1  5-benzo- 
coumaranone ;  (C19H1303I)2(NaI)3  and 
(C19H1303I)(NaI)2  from  3-bromo-3-jt?-anisyl-4 :  5- 
benzoeoumaranone.  The  salts  yield  the  di-2-keto- 
3- ary icou maranyls  when  their  solutions  in  benzene 
are  titrated  with  aqueous  thiosulphate  or  shaken  with 
copper- bronze  or  molecular  silver  or  mercury  or  when 
their  solutions  in  acetone  are  boiled  with  zinc  wool. 

H.  Wren. 

Synthesis  of  pyrylium  salts  of  anthocyanidin 
type.  XV.  Synthesis  of  cyanidin  chloride  by 
means  of  O^enzoylphloroglucinaldehyde.  A. 
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Robertson  and  R.  Robinson  (J.C.S.,  1928,  1  526 — 

1 532) . — Condensation  of  «  :  3  :  4  -  triacetoxyaceto- 
phenone  and  0-benzoylphloroglueinaldehyde  in  ethyl 
acetate-alcohol  solution  under  the  influence  of 
hydrogen  chloride  yields  5 - 0 -benzoylcyani d in  chloride 
(  +  1*5H2G).  Hydrolysis  by  means  of  8%  cold 
aqueous-alcoholic  sodium  hydroxide  involves,  in 
addition,  rupture  of  the  pyrylium  ring.  Cyanidin 
chloride,  identical  with  the  natural  product,  is  obtained 
on  acidification  of  the  solution.  The  constitution  of 
cyanidin  chloride  is  therefore  fully  established  as 
3  :  5  :  7  :  3f  :  4'-pentahydroxyflavylium  chloride  (cl 
Malkin  and  Nicrcnstein,  this  vol.,  646). 

M.  Clark. 

Synthesis  of  pyrylium  salts  of  anthocyanidin 
type.  XVI.  Synthesis  of  pelargonidin  chloride 
hy  means  of  O-benzoylphloroglucinaldehyde.  A. 
Robertson,  R.  Robinson,  and  J.  Sugiura  (J.C.S., 
1928, 1 533 —  1 537 ) . — Condensation  of  O-benzoylphloro- 
glucinaldehyde  and  co-4-diaeetoxyacetophenone  in 
ethyl  acetate  solution  in  presence  of  hydrogen 
chloride  yields  3:7:4"-  trihydroxy  -  5  -  benzoyloxy- 
flavylium  chloride  (5- Q-benzoylpelargonidin  chloride) 

(I)  (  +  1’5H2G).  Debenzoylation  gives  pelargonidin 
chloride.  The  reactions  of  (I)  resemble  those  of 
pelargonenin  and  pelargonin,  thus  confirming  the 
view  that  pelargonenin  is  a  pelargonidin  5-  or  7- 
glueoside. 

w  :  3  :  5 - Trimethoxy acetophenone ,  m.  p.  42°  (semi- 
carbazone ,  m.  p.  149 — 149*5°),  obtained  from  ethyl 
ay-dimethoxyacetoacetate  and  3  :  5 -dim  ethoxy  benz¬ 
oyl  chloride,  condenses  with  O-benzoylphloroglucin- 
aldehyde  in  ethereal  solution  in  presence  of  hydrogen 
chloride,  giving  7 -hydroxy- 5 - benzoyloxy-  3  :  3 5'- tri- 
methoxy flavylium  chloride  (II)  ( + 2H20).  It  condenses 
with  O-triacetylphloroglucinaldeliyde  in  presence  of 
formic  acid  and  hydrogen  chloride,  giving  5  :  1 -di¬ 
hydroxy -Z  :  3f  :  o' -trimethoxy flavylium  chloride  (III), 
(+0*5H2O),  alternatively  obtained  by  hydrolysis  of 

(II) .  The  salt  (III)  decomposed  on  attempted  de¬ 

ni  ethylation  by  means  of  hydriodic  acid  in  presence 
of  phenol,  although  indications  of  the  production  of 
3  :  5  :  7  :  3"  :  5'-pentahydroxyflavylium  chloride  were 
obtained.  M.  Clark, 

Synthesis  of  pyrylium  salts  of  anthocyanidin 
type.  XVII.  Synthesis  of  peonidin  chloride  by 
means  of  O-benzoylphloroglncinaldehyde.  S. 
Murakami  and  R.  Robinson  (J.C.S.,  1928,  1537— 
1541 ;  cf.  A.,  1926,  1043). — Condensation  of  0-benz- 
oylphloroglueinaldeliyde  and  to  :  4-diacetoxy-3-meth- 
oxy acetophenone  in  ethyl  acetate  solution  in  presence 
of  hydrogen  chloride  yields  5  -  0  -  benzoylpeon  idin 
chloride  (+0-5H2O;  +3H20).  The  alkali  colour- 

reaction  of  this  salt  closely  resembles  that  of  pconin 
chloride.  Debenzoylation  yields  peonidin  chloride 
[+.BLO;  +T5H20  (2  modifications)]  identical  in 

reactions  with  peonidin  chloride  of  natural  origin. 
The  crystal  habit  and  solubility  relations  could  be 
equated,  however,  only  after  drastic  purification  of 
the  anthocyanidin  from  peon  in,  A  small  trace  of 
persistent  impurity,  probably  malvidin,  was  still 
present  in  the  natural  product.  M.  Clark. 

Synthesis  of  pyrylium  salts  of  anthocyanidin 
type.  XVIII.  Synthesis  of  malvidin  chloride. 


W,  Bradley  and  R.  Robinson  (J.C.S.,  1928,  1541  — 
1569 ;  cf.  A.,  1926,  1043). — When  ethyl  benzoylbenzoyl - 
oxyacetate,  m.  p.  61°,  obtained  by  interaction  of  ethyl 
sod  io benzoyl  acetate  and  benzoyl  peroxide,  is  heated 
with  water  in  a  sealed  tube  at  200°,  it  yields  co-benz- 
oyloxyacetophenone .  Further  degradation  by  means 
of  boiling  aqueous -alcoholic  sulphuric  acid  gives  only 
a  poor  yield  of  benzoylcarbinol.  Interaction  of  the 
potassium  derivative  of  ethyl  3:4: 5-trimetkoxy- 
benzoylacetate  (I)  and  benzoyl  peroxide  affords  ethyl 
3:4:  odrwiethoxybenzoylbenzoyloxyacetate,  in,  p,  107°. 
Long-continued  heating  of  this  substance  with  water 
in  a  sealed  tube  at  200°  gives  -benzoyloxy -3  :  4  : 5» 
trim ethoxyacetoph enone,  m.  p.  98—100°,  which  cannot 
be  condensed  with  O-benzoylphloroglucinaldehyde  to 
a  flavylium  salt  nor  li3rdrolysed  to  trimet  boxy  benz¬ 
oylcarbinol.  Interaction  of  (I)  with  acetyl  peroxide 
gives  ethyl  3:4:  o-trimethoxybenzaylacetoxy acetate, 
m.  p.  88°,  which  is  converted  by  direct  hydrolysis 
with  hot  dilute  sulphuric  acid  into  3:4:  5 -trimetkoxy* 
benzoylcarbinol  (II),  m,  p.  87—88°  (the  diplienyl- 
hydrazone  of  3:4:  5 - tr miethoxypkenylglyoxal  has  m.  p. 
137—138°).  The  ketone  (II)  condenses  with  0-benz- 
oylphloroglucinaldehyde  giving  3  :  7 -dihydroxy -5- 
benzoyloxy- 3"  :  4#  :  5' - trimethoxy flavyliu?n  chloride,  con¬ 
verted  by  the  successive  action  of  cold  aqueous 
sodium  hydroxide  and  hydrochloric  acid  into  deb 
phinidin  chloride  3"  :  4/  :  5' -trimethyl  ether  (III). 
Malvidin,  contaminated  with  delphinidin  or,  more 
probably,  delphinidin  3' -methyl  ether,  was  obtained 
by  hydrolysis  of  (III)  with  hydrogen  bromide  in 
acetic  acid  solution  at  45—50°. 

Condensation  of  O -acetyhyringoyl  chloride ,  m.  p. 
126°,  and  ethyl  sodioacetoacetate  gives  ethyl  0 -acetyl - 
s yringoylacetoacetate  (IV),  m.  p.  114°,  which  is  hydro¬ 
lysed  to  ethyl  syringoylacetate  (V),  m.  p.  92°.  The 
esters  (IV)  and  (V)  could  not  be  transformed  into 
a cyloxy- derivatives.  Condensation  of  methyl  0 •benzyl- 
syringate,  m.  p.  71°,  with  ethyl  acetate  under  the 
influence  of  sodium  could  not  be  effected.  The 
acid  chloride }  m.  p.  45°,  of  Q-benzylsyringic  acid ,  m.  p. 
157°  (amide,  m.  p.  152°),  condenses  with  ethyl  sodio¬ 
acetoacetate,  giving  ethyl  O  -  benzylsyringoylaceto- 
acetaie ,  m.  p.  97— 102°,  which  yields  on  hydrolysis 
ethyl  O -benzylsyringoylacetate  (VI),  m.  p.  67"  (copper 
derivative,  m.  p.  212°).  Oxidation  of  (VI)  with 
benzoyl  peroxide  gave  a  product  converted  by  heat¬ 
ing  with  water  in  a  sealed  tube  at  160— 170 w  into 
-benzoyloxy  -  4  -  benzyloxy  -3:5-  dimethoxyacetophenone 
(VII),  m.  p.  105°,  together  with  a  small  quantity  of 
o)  -  hydroxy  -  4  -  benzyloxy  -3:5-  dimethoxyacetophenon e 
(VIII),  m.  p.  87 — 89°.  Whilst  the  compound  (VII) 
did  not  condense  readily  with  0- benzoyl phloro- 
gluc inaldehyde  to  form  a  flavylium  salt,  the  com¬ 
pound  (VIII)  yielded  a  substance  regarded  as  benzoyl- 
malvidin  chloride.  Reaction  of  acetyl  peroxide  in 
ethereal  solution  with  the  potassio -derivative  of  ethyl 
benzylsyringoylacetate  gave  a  product  yielding,  on 
hydrolysis  with  dilute  sulphuric  acid,  a  crude  benzoyl- 
carbinol  derivative  together  with  a  small  quantity  of 
a  substance,  m.  p.  85 — 87°.  Condensation  of  the 

benzoylcarbinol  with  0-benzoylphloroglucinaldeliyde 
in  ethyl  acetate  solution  in  presence  of  hydrogen 
chloride  gave  a  flavylium  salt  converted  by  debenzoyl- 
ation  and  debenzylation  into  a  malvidin  derivative 
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contaminated  with  salts  and  not  containing  a  free  hydr-  5-  or  7-diglueoside.  The  experiments  of  Karrer  (A., 
oxy!  group  in  position  3.  Oxidation  of  ethyl  benzyl-  1927,  1197),  who  considers  it  to  be  malvidin  3-di- 
syringoylaeetate  in  acetic  acid  solution  by  lead  tetra-  glucoside,  are,  however,  consistent  with  the  hypothesis 
acetate  gives  ethyl  d i ( benzylsyr i ngoyl )succi?mte (  ?),  that  malvin  may  be  a  3-  or  5-diglucoside.  The  7-di- 

m.  p,  173— 17 6°,  alternatively  prepared  by  the  action  glucoside  configuration  is  thus  excluded  and  malvin 
of  iodine  on  the  potassium  derivative  of  ethyl  benzyl-  should  be  the  5-diglucoside  of  malvidin. 
syringoylacetate.  Interaction  of  diazomethane  and  M.  Clark. 

benzylsyringoyl  chloride  in  ethereal  solution  affords  Synthesis  of  anthocyanins.  V,  Synthesis  of 
vy-d iazoA -benzyloxy-3  :  5 -dimethoxy  acetophenone,  m.  p.  S-p-glucosidylpelargonidiri  chloride,  believed 
122—123°  (decomp.).  The  diazo-ketone  decomposes  to  be  identical  with  callistephim  chloride.  A, 
in  a  vacuum,  giving  a  substance,  m.  p.  58—59°.  It  Robertson  and  R.  Robinson  (J.C.S.,  1928,  1460— 
is  converted  by  the  action  of  boiling  dilute  aqueous-  1472). — co-Chloro-4-hydroxyacetophenone  is  converted 
alcoholic  sulphuric  acid  into  O-benzylsyrmgoylcarbmol  into  -  ac  e  toxy-4  -  hydro  xyacetophenone,  m.  p.  133° 
(I),  m.  p.  85—86°  (diphenylhydrazone  of  related  (lit.  127°),  and  then  by  means  of  aqueous  sodium 
phenylglyoxal  derivative  lias  m.  p.  131°  after  sinter-  hydroxide  into  the  sodium  salt  of  w-4-dihydroxy- 
ing  at  110°),  and  by  warming  with  acetic  acid  into  acetophenone  (1)  (4-carbomethoxy-denv&tive,  m.  p. 
(jy  -  acetoxy  ~  4 - benzyloxy  -3:5-  dimethoxyacetophcnone  84° ;  4 -benzoyl  derivative,  m.  p.  140—141° ;  :  4 -di- 

(IX),  m.  p.  60*5—61°.  Condensation  of  0-benzoyl-  benzoyl  derivative,  m.  p.  180—182°).  Partial  aeetyl- 
phloroglucinaldehyde  with  (IX)  in  cold  ethyl  acetate  ation  of  (I)  yields  o>  -  hydroxy -4-acetoxy  acetophenone , 
solution  under  the  influence  of  hydrogen  chloride  m.  p.  95— 96°,  which  condenses  with  0-tetra-acetyh 
yields  5 -benzoyl malvidin  chloride  (+2*5H20),  the  a-glucosidyl  bromide  in  presence  of  silver  carbonate 
acetoxy-  and  benzyloxy-groups  being  hydrolysed,  in  benzene  solution  at  35°,  giving  a-Q-tetra-acetyl- 
The  alkali  colour-reaction  of  this  5-benzoylmalvidin  [3 -glucos idoxy -4-acetoxy acetophenone  (II),  m.  p.  132°. 
chloride  closely  resembles  that  of  malvin  chloride.  Condensation  of  0-benzoyiphlorogluc inaldehyde  with 
Debenzoylation  by  treatment  with  cold  aqueous  (II)  in  a  mixture  of  ether  and  chloroform  under  the 
sodium  hydroxide  and  subsequent  acidification  gives  influence  of  dry  hydrogen  chloride  yields  3- O-f ete¬ 
rnal  vidm  chloride  (+Ho0),  showing  all  the  character-  acetyl-$-glucosidoxy-l -hydroxy- 5 -  benzoyloxy-41  -acetoxy  - 
istic  properties  and  reactions  described  by  Willstatter  fiavylium  chloride  (III).  Hydrolysis  of  (III)  with  8% 
and  Mi  eg  (A.,  1915,  i,  287)  and  identical  with  a  speck  cold  aqueous  sodium  hydroxide  gives  a  solution  of 
men  obtained  by  hydrolysis  of  natural  malvin  chloride,  the  de  benzoyl  at  ed  and  deace  tylated  glucoside  in  a 
When  ethyl  0- benzylsyringoylacetate  is  heated  with  form  in  which  the  pyran  ring  is  probably  open, 
water  in  a  sealed  tube  at  178 — -180°,  4-benzyloxy-  Acidification  regenerates  the  pyrylium  salt,  giving, 
3  :  5 -dimethoxy acetophenone  (X),  m.  p.  60—61°  [semi-  after  a  difficult  purification,  3-$-glucos idylpelargonidm 
carbazone,  in.  p.  166°;  2:4 -dinitrophenylhydrazone,  chloride  (+2H20)  (pier ate).  This  substance,  which 
in,  p.  192—193°;  isom teso- derivative,  m.  p.  107—  gave,  on  hydrolysis  with  15%  hydrochloric  acid, 
108°  (oxime,  m.  p.  141—142°)],  is  obtained.  Debenzyl-  pelargonidin  chloride,  was  identical  in  properties  with 
ation  by  hydrogen  bromide  in  acetic  add  solution  naturally- occurring  callistephin  chloride  (A.,  1917,  i, 
yields  4-hydroxy -3  :  5-dimethoxyacetophenone,  m.  p.  44),  The  distribution  number  between  amyl  alcohol 
117°,  Attempts  to  prepare  this  substance  by  con-  and  0*5%  hydrochloric  acid  is  32. 

den  sat  ion  of  pyrogallol  1  :  3 -dimethyl  ether  and  «■>  -  O  -  Tetra  -  acetyl  -  3  -  glucosidoxy  -  4  -  benzoyloxyaceto  - 

acetyl  chloride  in  carbon  disulphide  in  presence  of  phenone ,  m.  p.  147°,  fails  to  condense  with  0- benzoyl - 
anhydrous  ferric  chloride  resulted  in  formation  of  phloroglucinaldehyde  to  give  a  derivative  of  call!- 
3 -  acetoxy -2:4-  dimethoxyacetophenone.  Condens-  stephin.  &-0-Tetra-acetyl-$-glucosidoxy-4-methoxyaceto- 
ation  of  (X)  with  0-benzoylphloroglucinaldehyde  in  phenone  has  m.  p.  133°. 

ethyl  acetate  solution  in  presence  of  dry  hydrogen  Recognition  of  the  3-glucosidyl  structure  of  calli* 
chloride  gives  a  mixture  of  the  anticipated  fiavylium  stephin  and  consideration  of  its  properties  and  those 
salt  with  a  debenzylated  derivative.  On  complete  of  pelargonenin  and  pelargonin  leads  to  the  con- 

debenzoyl  at  ion  and  debenzylation  5:7:  4* -trihydroxy-  elusion  that  the  two  last-named  compounds  are  5- 

3' :  5' -dimethoxyflavylium  chloride  (+H20),  m.  p.  or  7 -saccharides ;  Karrer ’s  experiments  (A.,  1927, 
280°,  is  obtained.  0-Acetylsyringoyl  chloride  reacts  1197)  are  consistent  only  with  the  hypothesis  that 
with  ethyl  sodio-ay-dimethoxyacetoaeetate,  giving  a  these  anthocyanins  are  3-  or  5 -saccharides.  The 
product  wiiich  on  hydrolysis  affords  4-hydroxy-  5-saccharide  configuration  is  thus  most  probable. 

«:3  :  5-irimethoxijacetophenone  (XI),  m.  p.  90°.  Cion-  M.  Clark. 

densation  of  (XI)  with  0-benzoylphloroglucinaldehyde  Synthesis  of  brazilin  and  hematoxylin  and 
and  hydrogen  chloride  gives  7  : 4 f -dihydroxy -5-benz-  their  derivatives.  III.  W.  H.  Perkin,  jun., 
oyloxy- 3  :  3'  :  -irimethoxy fiavylium  chloride ,  con-  J.  X*  Ray,  and  R.  Robinson  (J.C.S.,  1928,  1504— 
verted  by  debenzoylation  into  5:7:  4l -trihydroxy-  1513).— Reduction  of  trimethylbrazilone  by  phenyi- 
3:3 5* -trimethoxy fiavylium  chloride  (-f  0*5H2O}  hydrazine  in  acetic  acid  solution  yields  deoxytri- 
(rmlvidm  chloride  3-methyl  ether).  This  substance  methyl brazilone  (I),  together  with  a  by-product, 
gives  alkali  colour-reactions  divergent  from  those  of  C25H2204N2,  m.  p.  described  by  Herzig  and 

malvin,  malvidin,  and  5-benzoylmalvidin.  It  is  con-  Poliak  (A.,  1905,  i,  605)  as  the  main  product  of  this 
eluded  that  a  free  hydroxyl  group  not  only  in  position  reaction.  Possible  constitutions  for  the  by-product 
4\  but  also  in  position  3  is  essential  for  the  exhibition  are  suggested.  Attempts  to  add  the  elements  of 
of  a  pure  greenish-blue  alkali  colour-reaction  in  the  water  or  of  an  acid,  HX,  to  (I)  were  unsuccessful 
malvidin  scries  and  that  malvin  is  therefore  a  malvidin  owing  to  the  ease  with  which  the  substance  under- 
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goes  oxidation  or  conversion,  in  presence  of  acids, 
into  the  isobrazilein  salt.  Oxidation  of  (I)  with 
perbenzoic  acid  in  chloroform  solution,  under  the 
conditions  described,  gives  a  substance,  C26H2409I 

in,  p,  152°,  to  which 
the  annexed  formula 
is  ascribed,  by 
analogy  with  the 
products  derived 
from  brazilein  deriv¬ 
atives  by  oxidation  with  hydrogen  peroxide.  Pe* 
oxytrimethylbraziione  yields  a  deep  crimson  dibromide 
(which  gives  up  bromine  to  form  isobrazilein  hydro - 
bromide  trimethyl  ether),  and  a  perbro?mde, ' 
C19Hj8O4Br0.  Reduction  of  (I)  with  hydrogen  and 
a  palladium  catalyst  yields  a  dehydro-derivative, 

m.  p,  109°,  converted  into  trimethylbrazilone  (II) 
on  oxidation  with  chromic  acid  in  acetic  acid 

solution.  Reduction  of  (II)  by  aluminium  amalgam 
yields  a  compound,  C19H20Oe,0*5H2O  ( ?),  m.  p.  129° 
(decomp.),  converted  by  the  action  of  acetic  anhydride 
into  a  derivative,  m.  p,  116°.  Reduction  of  (II)  by 
zinc  dust  in  alcoholic  acetic  acid  solution  yields  an 
intramolecular  pinacol ,  C19H20O6,  m.  p.  167 — 168°# 
resembling  in  its  behaviour  tet-ram  ethyl  dihydro - 
brazileinol.  The  pinacol  yields  a  formate ,  anhydro- 
sulphale,  and  anhydro  -  hydrochlor  ide .  O-Triaceiyl- 

brazilone  (+0*5H2O)  has  m,  p,  187°  (decomp,), 
Q-Tribenzoylbrazilone  has  m.  p.  205°  (decomp.). 

The  nature  of  deoxy trimethylbrazilone  dibromide 
and  of  the  brazilein  salts  is  discussed  and  a  scheme  for 
the  synthesis  of  brazilein  is  indicated.  M.  Claes. 


4  -  Keto  «2:3-  thionaphthen -  5  :  6  -  dihydro-  y  - 
pyran.  F.  Krollpfbeffer  and  K.  Schneider 
(Ber.,  1928,  61,  \B\  1 2 84 — 1291). — p- 3 - Z7 ydroxyth io - 
naph thenylpropiomc  ac id, 

S<^>C 0-CH2-CH2*C02H,  in.  p.  164— 165°,.  is 

prepared  by  the  action  of  p-ehloropropionic  acid  on 
3-hydroxythionaphthen  in  presence  of  potassium 
hydroxide.  Ring  closure  does  not  occur  when  it  is 
distilled  in  a  vacuum  oyer  phosphoric  oxide  or  treated 
with  concentrated  sulphuric  acid.  It  is  converted 
through  the  chloride  by  means  of  aluminium  chloride 
into  4:-keto-2  :  3 -thionaphthen- 5  :  §-dihydro-y-pymn, 

93^4  n  °  9^,  m.  p,  144—145°  (semicar bazone), 

S  C-COCH, 

converted  by  warm  alkali  hydroxide  into  2-$-hydroxy- 
propionyl-ZdiydroxyihumarpMlim,  m.  p.  129—130° 
{phen yicarbamate,  m*  p,  MS — 150°),  obtained  also 
from  2-S-chloropropionyl-3-hydroxyfchionaphthen  and 
sodium  hydroxide.  The  following  compounds  are 
obtained  by  treating  the  methyl  ether  of  3 -hydroxy- 
thionaphthen  with  the  requisite  acid  chloride  and 
aluminium  chloride  in  presence  of  carbon  disulphide  : 

2- metyl-3diydroxythionapMheni  m.  p.  82° ;  2-propionyb 

3 diydroxy  thionaphthen,  b.  p.  183°/15  mm.,  m.  p.  73— 
74°  (semicarbazom,  m,  p.  188—189°);  2 ~$~chloro- 

p  ro p  i  onyl-3  dujdroxyih  ionaph  then ,  m.  p,  121 — 122°, 
reduced  by  zinc  dust  and  acetic  acid  to  2-propionyl- 

3- hydroxythionaphthen  and  converted  by  sodium 
carbonate  into  4-kcio-2  :  3 - th  ionaphthen- 5  ;  G-di- 
hydro-y-pyran  *  2-benzoyI-3-hydroxythionaphthcn, 
in,  p,  118—119°  (phenylhydrazone,  imp,  167—168°), 


4-I£eto-2  :  3-th ionaph fchen-5  :  6-dihydro-v-pyran  is 
not  affected  by  bromine  in  carbon  disulphide,  but  is 
transformed  by  free  bromine  into  the  monobromo - 
derivative,  C^H^OpBrS,  m.  p.  189—190°,  which  is 
not  affected  by  boiling  dimethylaniline,  but  is  con¬ 
verted  by  2iY -sodium  hydroxide  into  the  compound 
CuHABrS,  m.  p.  135—136°.  2-AeetyMLraetbyb 
thioltoluene  is  converted  by  bromine  in  carbon  di¬ 
sulphide  into  the  m-brcwwaceiyl  derivative,  m,  p.  77 — 
78°  (in  glacial  acetic  acid  a  compound,  m.  p.  226— 
227°,  is  produced),  which  in  boiling  glacial  acetic  acid 
affords  a  mixture  of  5  :  5'~d imethylindigotin  and 
3-hydroxy-o-methylthionaphthen ;  the  latter  com¬ 
pound  is  also  obtained  when  the  bromo-substance  is 
distilled  with  steam  or  heated  above  its  m.  p.  or, 
similarly,  from  the  corresponding  m-iodo- compound, 
m.  p.  86—87°  (from  the  bro mo -derivative  and  potass¬ 
ium  iodide  in  acetone).  2-PropionylA-methylthiob 
toluene ,  b.  p.  176— 1 7 7°/ It)  mm.,  m,  p.  42 — 43°,  and 
the  corresponding  a -bromo- compound,  m.  p.  98°,  are 
described.  The  latter  compound  loses  methyl  bromide 
when  distilled  with  steam,  yielding  products,  m.  p. 
199°  and  h.  p.  165°/10  mm.,  m.  p.  126—127°, 
2- BroMoacetylA-methoxif toluene  has  m.  p.  74 — 75°. 

H.  Wren, 

[Derivatives  of]  diphenylene  sulphide.  & 
Courtot,  L.  Nicolas,  and  T.  H.  Liang  (Compt.  rend., 
1928,  186,  1 624 — 1626) . — Cklorodiphenylene  sulphide, 
in.  p.  113—114°,  is  obtained  from  the  corresponding 
amino-derivative  (A.,  1926,  605)  by  the  Sandmeyer 
reaction,  or  by  the  action  of  cold  thionyl  chloride 
on  nifcrodiphenylene  sulphide,  m.  p.  184°  (loc.  cit.). 
Brom od iphenylene  sulphide,  m.  p.  125—126°,  is 
prepared  similarly,  and  also  by  direct  bromination  of 
diphenylene  sulphide  in  chloroform  solution.  lodo- 
diphenylene  sulphide,  m,  p.  87 — 88° ?  is  obtained  by 
the  Sandmeyer  reaction.  Dichloro m.  p.  205 — 206u, 
dibromo-,  m.  p.  229 and  didodo-diphenylene  sulphides, 
m.  p.  219—220°,  have  been  prepared  from  the  corre¬ 
sponding  diamine-derivative  (A.,  1926,  620).  The 
same  dibromo-derivative  results  when  diphenylene 
sulphide  is  brominated.  The  above  mono-  and  di- 
bromo-eompounds  undergo  the  Grignard  reaction, 
and  monocarhoxy-,  m.  p.  255°,  and  dicarboxy m.  p« 
320°,  derivatives  of  diphenylene  sulphide  have  been 
prepared.  Nitration  of  bromodiphenylene  sulphide 
affords  a  bromomtro-derivutivQ,  m.  p.  264—265°, 
together  with  bromodiphenylene  sulphinons,  m.  p. 
171—172°.  Reduction  of  the  nitre-derivative  gives 
bromoaminodiphenylene  sulphide ,  m.  p.  150—151°, 
from  which  the  above  dibromo-compound  is  obtained. 
The  orientation  of  the  bromonitro-derivative  is  there¬ 
fore  the  same  as  that  of  the  diamino-compound. 

The  ultra-violet  absorption  spectra  of  the  above 
derivatives  have  been  examined.  Introduction  of 
one  halogen  atom  into  the  diphenylene  sulphide 
molecule  induces  bathochromic  and  hyperchromic 
effects,  which  are  least  marked  for  iodine.  A  second 
halogen  atom  causes  an  increase  in  the  bathochromic 
effect,  the  di-iodo-derivative  being  the  most  powerful, 
although  not  so  pronounced  as  hydroxy-,  amino-,  or 
nitre-derivatives,  EL  Burton, 

Organic  compounds  of  sulphur.  IX*  Pre¬ 
paration  of  aromatic  thioketones  by  the  action 
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of  thioacetie  acid  on  keto~chlorides.  Action  of 
copper  bronze  on  thiobenzophenone  and  its 
derivatives,  A.  Schonberg,  0.  Sckutz,  and  S, 
Nickel  [with  H,  Kbull,  W.  Marschner,  and  F. 
Kaplan]  (Ber.,  1928,  61,  [11],  1375—1385;  of.  this 
vol.,  72) —A  general  method  for  the  preparation  of 
aromatic  thioketon.es  consists  in  the  treatment  of  the 
corresponding  koto-chlorides  with  thioacetie  acid : 

AcSil 

0Ar2CL, - >-  OAr2Ck8H  — >.  CArs:8.  TMohenzo- 

phenone,  h.  p.  126 — 129°/0*05  mm.,  m.  p,  51°,  forms 
blue  needles  which  are  converted  by  exposure  to  air 
into  a  colourless,  crystalline  compound  (decomp, 
above  100°)  containing  sulphur.  4  :  4 ’ -Diphenylthio - 
bmzophenom  has  m.  p.  228—229°.  4:- M  ethoxy ~ 
ethoxy  henzophenone,  m.  p.  112°,  prepared  from  ariisyl 
chloride  and  phenetole  in  the  presence  of  aluminium 
chloride  and  carbon  disulphide,  is  transformed  by 
the  successive  action  of  oxalvl  chloride  and  thioacetie 
acid  into  A-melhoxyA’-ethoxythiabenzophmow,  m,  p. 
94—96°.  2  : 2' -Dimethoxy  thiobenzophenone,  m.  p. 

121°,  and  4:4 f -dimethoxy  thiobenzophenom,  m.  p. 
114—116°,  are  described.  The  action  of  oxalyl 
chloride  and  thioacetie  acid  on  xanthonc  affords 
mnthione,  Cl3HgOS,  in.  p,  156°,  converted  by 
repetition  of  the  treatment  into  thioxanthione, 

fiC! 

1  CoHKg  >CcH.r  in.  p.  168°.  ix-Phenylthioacridom, 

m,  p.  227—228°,  is  prepared  by  the  action  of  phos¬ 
phorus  pentasulphide  on  JjLphenylacridone  in  boiling 
benzene. 

Treatment  of  thiobenzophenone  with  copper  bronze 
in  boiling  xylene  in  an  atmosphere  of  nitrogen  yields 
tetrapheny lethy lene .  Tetra-anisy  lethy  lene, m .  p.  183°, 
tetraphenetylethylene,  and  fcetra-4- ethoxy -m-tolyl- 
ethylene  are  similarly  prepared.  Xanthione  and 
thioxanthione  afford  dixmUhjhm  and  dithioxanthylenc , 
m,  p,  not  below  340°,  respectively,  whereas  A7-phenyl- 
thioacridone  remains  unchanged.  H.  Wren. 

Action  or  aromatic  Grignard  reagent  on 
methylsuccinimide .  Synthesis  of  2  :  5-diphenyl- 
1-methylpyrr  ole .  R.  Lukes  and  Y.  Prelog 
(Chem.  Listy,  1928,  22,  244— 251).— NdVIethyL 
succlnimide  reacts  with  magnesium  phenyl  bromide  to 
yield  2-hydrozy-2-phenyl- 1  ~methylpyrrolid-2 -one ,  m.  p. 
139—141°  ( phenylhydrazone  ,  m,  p.  186°),  and  2  :  5  di~ 
phenyl- 1  -metkylpyrrole,  m,  p.  204°,  b.  p.  225 — 235°/12 
mm.  Where  the  Grignard  reagent  is  not  present  in 
excess  and  the  time  of  reaction  is  short,  the  former 
product  predominates ;  otherwise  the  latter  is  the  main 
product.  The  former  substance  on  acid  hydrolysis 
yields  methylamine  and  p-benzoylpropionic  acid,  and 
on  distillation  under  reduced  pressure  gives  water 
and  5-phenyl- 1  -  methyl pyrrolone,  m.  p.  59°,  b.  p.  150— 
165°/9  mm.  *  R.  Tbuszkowskl 

The  dicyclic  2  : 6-methylenepiperidine.  J. 
V0N  Braun,  W,  Haensel,  and  F.  Zobel  (Annalen, 
1928,  462,  283— 300).— In  continuation  of  previous 
work  (A.,  1927,  266)  an  attempt  has  been  made  to 
prepare  and  investigate  B-3-chloroc?/cfchexylethyh 
methylamine. 

Resorcinol  monoisoamyl  ether ,  b.  p.  165°/12  mm. 
{benzoate,  m.  p.  31 — 32°),  from  resorcinol,  sodium 
ethoxide,  and  isoamyl  bromide  in  alcoholic-  solution, 
is  reduced  by  Sabatier's  method  to  3-hydroxyoyclo- 


hexyl  isoamyl  ether,  b.  p.  140° /1 6  mm.  Oxidation  of 
the  latter  substance  gives  3 -moamylozycyclohexanone , 
m.  p.  128— 130°/16  mm.,  df  0-9421,  '  1*4518  (semi¬ 
car  bazone,  in.  p.  140° ;  oxime,  b.  p.  lt>2°/12  mm.), 
readily  converted  by  alkali  into  a  ketone ,  C6IigO,  b.  p. 

170— 172°.  The  cyclohexanone  reacts  with  a  mixture 

of  magnesium  and  ethyl  bromoacetate  in  ether  to 
give  ethyl  g- hydroxy^-%moamyloxyoyo\ohexylpropion * 
ale,  b.  p.  175°/12  mm.  (1),  which,  when  heated  with 
potassium  hydrogen  sulphate  at  150°,  is  converted  into 
ethyl  34&oamyloxyeyelohexe mjlacdale,  b.  p.  about 
170°/12  mm.  ( ?),  df  0*9740,  1*4670.  Reduction  of 

this  ester  with  sodium  and  alcohol  produces  the 
corresponding  acid  (b.p.  190°/11  min.),  together vwith 
P-3  - isoamyloxyoycloh exenylethyl  alcohol ,  b.  p.  162°/ II 
mm,,  df  0*951,  njj  1*474.  Reduction  of  the  same 
ester  with  platinum  or  palladium  in  methvl  alcohol 
produces  S-ethyloyelohexyl  iso  amyl  ether,  b.  p.  110 — 
120°/12  mm.,  together  with  fj -3 * imamyloxycyclokexyU 
ethyl  alcohol,  h.  p.  160°/12  mm.,  df  0*941,  1*468 

(7  g.  from  500  g,  of  resorcinol).  Treatment  of  the 
latter  alcohol  with  phosphorus  pentabromide  in 
chloroform  solution  gives  $-3-isoamyloxycyc\ohexyl- 
ethyl  bromide,  b.  p.  155°/16  nun.,  which  is  converted  by 
methylamine  in  benzene  solution  at  100°  into  p-3-iso- 
amyloxycyclohexylethyhndhylamine ,  b,  p.  140°/14  nun., 
and  the  latter,  with  concentrated  hydrochloric  acid  at 
125°,  affords  the  hydrochloride  and  thence  the  chloro • 
plalinate  of  fi-Z-cMorocyclohexylethylmelkylamim,  m.  p. 

171 —  173°  (previous  sintering),  obtained  only  in 
minute  quantities. 

Sodium  and  alcohol  reduction  of  3- i soa my loxy cydo- 
liexanone  oxime  (above)  gives  3-isoamyloxyoyc\ohexyl~ 
amine,  b.  p.  120°/13  mm.,  df  0*898  { hydrochloride , 
m.  p,  134—136°;  chlorojdatinate,  decomp.  240 — 243  1 ; 
acetyl  derivative,  b.  p.  190— I92°/I2  mm.;  benzoyl 
derivative,  m.  p.  61—64°).  When  the  base  is  heated 
with  fuming  hvdrobromic  acid  at  100°  it  is  converted 
into  3-broniocyc [ohezylamim,  hydrobromide,  in.  p. 
206—208°  (corresponding  picrate t  in.  p.  175—177°). 
Cold  alkali,  or  warm  alkali  for  only  a  short  time, 


YXJH,— CHW 
CH2  CH,  NHI 

Nch.-Ch/ 


liberates  the  free  base,  but  prolonged  action  of  warm 
alkali  gives  a  mixture  of  the  following  substances  : 
(1)  tetra hydroaniline,  giving  a  p doluenesulphonyl 
derivative,  m.  p.  75° ;  (2)  2  :  0 -metkylempiperidine 

(annexed  formula)  (hydrochloride, 
ra.  p.  258° ;  picrate,  m.  p.  158 — 
162° :  N-p -toluenesulphonyl  deriv¬ 
ative,  in.  p.  123°).  reduced  by 
hydrogen  and  paliadised  animal 
charcoal  to  a/efohexylamine :  (3)  N-cyclo hexenyl- 

1  :  3  *  di  ami  nocyclohexane ,  C6H9-NH*CaH10*NH2,  b.  p. 
112 — 1 15°/14  mm.  (dibenzoyl  derivative,  m.  p. 
188—189°),  giving  when  exhaustively  methylated 
(one  stage)  a  salt  from  which  a  chloropMinaie , 
C^H^NgCl^Ft,  m.  p.  185—186°,  is  isolable;  and 
(4)  a  base  regarded,  on  account  of  its  b.  p. 
(140 — 145°/ 14  mm.),  as  (C6HliN)3.  In  the  actual 
identification  of  (1)  and  (2)  (mixed  together  after 
preliminary  separation  of  the  whole  mixture  by 
distillation),  exhaustive  m ethylation  was  carried  out. 
This  gave  two  methiodides  :  (1)  that,  CfiH18N.I,  m.  p. 
241—242°,  derived  from  tetrahydroaniline,  and  (2) 
that,  C8Hl6NI,  m.  p.  206—208%  derived  from  methyl- 
enepiperidine. 


(*T»Tr 


BRITISH  CHEMICAL  ABSTRACTS,— A. 


When  the  above  isoamyloxycycZohexanone  is  treated 
with  phenylhydrazine  etc.  in  the  course  of  a  dihydro- 
carbazole  synthesis,  amyl  alcohol  is  eliminated.  Such 
removal  is  much  less  ready  in  the  case  of  2-iso amyloxy- 
cyclohexanone,  b.  p.  11 6°/ 12  mm.,  df  0*9377  {semi¬ 
car  bazone,  m.  p.  166°;  oxime ,  b.  p.  155°/14  mm.), 
which  may  be  obtained  by  oxidising  hexahydropyro- 
catechol  monoisoamyl  ether  (2-hydroxyoyclohexyl  iso¬ 
amyl  ether),  b.  p.  122°/12  mm.  E.  E.  Turner. 

Asyimmetric  nitrogen  atom.  LV.  True 
autoracernisatioii  with,  optically  active  ammon¬ 
ium  salts.  E.  Wedekind  and  G-.  L.  Maiser  (Ber., 
1929,  61,  [B],  1364 — 1375 ;  ef.  this  vol.,  74).— 

1  -Methyl-  1-allyltetrahydroquinolinium  iodide  is  re¬ 
solved  into  its  optical  components  by  treatment  with 
silver  d-bromocamphorsulphonate  in  a  mixture  of 
acetone  and  ethyl  acetate,  removal  of  silver  iodide, 
and  concentration  of  the  filtrate.  The  highest 
observed  molecular  rotations  for  the  cation  are 
4-202°  and  —157*.  Conversion  into  the  active 
iodides  by  the  action  of  potassium  iodide  in  water  or 
sodium  iodide  in  acetone  on  the  camphorsulphonates 
requires  great  caution  to  avoid  raeemisation.  The 
highest  observed  values  for  [M]0  for  the  active 
iodides  are  +28°  and  —27°,  these  figures  being 
notably  lower  than  those  calculated.  Water  and 
methyl  and  ethyl  alcohols  cause  a  relatively  rapid 
diminution  of  activity,  whereas  acetone  and  chloro¬ 
form  are  without  action.  The  effect  of  water  accounts 
for  the  difference  between  the  observed  and  calculated 
values  for  the  optical  activity  of  the  iodides.  In  water 
at  20°  the  reaction  coefficient  for  a  unimolecular 
change  is  found  to  be  £—0*00543,  whereas  in  alcoholic 
solution  £=0*00643.  In  chloroform  at  25°  £=0*00131 
to  0-00198,  whereas  optical  constancy  is  observed  in 
solutions  in  acetone.  In  water  or  alcohol  the  rate  of 
reaction  remains  constant  throughout  the  change, 
whereas  in  chloroform  the  values  of  k  increase  pro¬ 
gressive^.  This  latter  phenomenon  is  characteristic 
of  inactivation  due  to  the  decomposition  of  the  mole¬ 
cule.  In  water  and  alcohol,  on  the  other  hand,  the 
electrical  conductivity  remains  unchanged  through¬ 
out  the  reaction  and  hence  inactivation  is  a  truly 
stereochemical  transformation  such  as  was  observed 
previously  with  compounds  containing  an  asymmetric 
carbon  atom.  The  course  of  the  decomposition 
of  1- methyl- 1-allyltetrahydroquinolinium  iodide  in 
chloroform  resembles  that  of  phenylmethylpropyl- 
allylammonium  iodide,  so  that  ring  formation  appears 
to  have  no  influence  on  this  property.  The  absence 
of  decomposition  in  alcoholic  solution  is  further 
established  by  the  almost  quantitative  recovery  of 
the  iodide  by  precipitation  with  ether  after  such 
period  as  would  suffice  for  complete  raeemisation  and 
by  the  observation  that  the  temperature  coefficient  in 
the  interval  of  10°  (20 — 30°)  is  2*06,  whereas  for  a 
decomposing  salt  the  value  is  3*6 — 4*1.  True  auto- 
raeemisation  is  observed  only  with  salts  containing 
ionisable  halogen  attached  to  nitrogen.  Aqueous 
solution  of  1 -methyl- 1-allyltetrahydroquinolinium 
bromocamphorsulphonate  are  optically  stable  after 
addition  of  alkali  nitrate  or  sulphate,  whereas  the 
activity  falls  after  addition  of  potassium  chloride, 
bromide,  or  iodide. 


1  -Methyl- 1  -ethyltetrahydroquinolinviim  iodide ,  m.  p. 
174°,  and  1  -  ethyl- 1  -  aUyltetrahydroquinolinium  iodide 
(two  forms,  decomp.  136°  and  118°)  are  incidentally 
described.  H.  Wren, 

Stereoisomerism  of  8  -  hydroxydecahydro- 
quinoline  and  its  derivatives.  S.  Fttjise  (Sci. 
Papers  Inst.  Phys.  Chein.  Res.  Tokyo,  1928,  8,  161 — 
171). — The  hydrogenation  of  8-hydroxyquinoline  in 
acetic  acid  at  40—45°  in  presence  of  platinum-black 
yielded  decahydroquinoline  (10%),  b.  p.  89 — 93°/20 
mm.,  and  two  isomeric  S-hydroxydecahydroquinolines, 
b.  p.  136—146720  mm.,  (A),  m.  p.  Ill— 112°  (50— 
60%),  obtained  by  recrystallisation  from  light 
petroleum,  and  ( B ),  m.  p.  92—93°  (30 — 40%), 
separated  by  recrystallisation  of  its  hydrobromide, 
in.  p.  251°.  A  third  isomeride  (C),  m.  p.  101 — 102s, 
was  obtained  from  {A)  or  (B)  by  heating  the  sodium 
derivatives.  {A)  yielded  a  hydrochloride,  m.  p.  201— 
202°,  hydrobromide,  m.  p.  202—203°,  chloroaurate, 
m,  p.  191—192°,  Q -benzoyl  derivative,  m,  p,  89—91° 
(+H20)  and  130—131°  (anhydrous)  [hydrochloride, 
m.  p.  255—256°  (decomp.)],  1AO -dibenzoyl  derivative, 
in.  p.  81— S30  (by  the  action  of  benzoyl  chloride  in 
pyridine),  and  d-bromocamphorsulphonate,  m.  p.  189 — 
192°.  (B)  yielded  a  hydrochloride,  m.  p.  247—248", 

chloroaurate,  m.  p.  188 — 189°,  and  O-benzoyl  deriv¬ 
ative,  m.  p.  93—95°  (+H20)  and  135—136° 

(anhydrous)  [hydrochloride,  m.  p.  251°  (decomp.)]. 
(C)  yielded  a  hydrochloride ,  m.  p.  245 — 246°,  chloro¬ 
aurate,  m,  p.  152—153°,  O-benzoyl  derivative 
(anhydrous),  m.  p.  99 — 100°,  and  lAO-dibenzoyl 
derivative,  m.  p.  92—93°,  stable  to  permanganate. 
Heating  the  hydrochloride  of  (C)  with  formaldehyde 
yielded  the  ^ -methyl  derivative,  b.  p.^  125-12678 
mm.  [double  salts  not  erystallisable  with  exception 
of  the  picrate,  m.  p.  123—124°,  and  melhiodide,  m.  p. 
285—286°  (decomp.)],  from  which  was  obtained  the 
O-benzoyl-lA -methyl  derivative,  m.  p.  91—92°  (chloro- 
platinate,  m.  p.  231° ;  picrate,  m.  p.  193—195°).  The 
hydroxyl  group  in  (C)  was  not  methylated  by  methyl 
sulphate  and  alkali,  only  the  above  N -methyl  meth- 
iodide  being  isolated  after  treatment  with  potassium 
iodide.  This  methiodide  gave  on  decomposition  a 
small  q  u  anti  tv  of  a  base,  isolated  as  the  picrate, 
G17H24q7N4,  m.  p.  173—174°.  d-8 -Hydroxydeca- 

hydroquinoline  (C)  d-bromocamphors ulphonate,  m.  p. 
294—295°,  [af>  4-84*9°,  separated  from  water,  and 
Yielded  the  d -base,  [a]g  4-47*6°  ( hydrobromide ,  m.  p. 
213—214°,  [a]g  +29*6°).  ‘  The  salt  of  the  1-ba-se  (from 
the  mother-liquors),  m.  p.  262—263°,  [<®  +41-8  , 
yielded  the  l-base,  [ag  -53*1°  (hydrobromide,  m.  p. 
211—213°,  [*]?*  3T6°). 

Hydrogenation  of  quinoline  in  presence  of  platinum- 
black  (cf.  Huekel  and  Stepf,  A.,  1927,  572)  yielded 
decahydroquinoline,  m.  p.  48—48*5°  [hydrobromide, 
m.  p.277 — 279°;  chloroaurate, m . p .  124 — 125°;  chloro- 
platinate,  m,  p.  228°  (decomp.) ;  benzoyl  derivative, 
m.  p.  53—54°  (yielding  on  oxidation  0-2-benzamido- 
cydohexylpropionic  acid,  m.  p.  199—200°)],  _  and  a 
liquid  isomeride,  b.  p.  205—206°  and  89 — 91°/19  21 
mm.,  df  0*9426,  nf}  14926  [hydrobromide,  m.  p.  232  ; 
hydrochloride ,  m.  p.  223—224° ;  chloroaurate ,  m.  p* 
157—158°;  -picrate ,  m.  p.  135—136° ;  benzoyl  deriv* 
alive,  m.  p.  96—97°  (yielding  on  oxidation  p-2-benz- 


ORGANIC  CHEMISTRY, 


amidocf/clohexylpropionic  acid,  m.  p.  156—157'’)]. 
The  liquid  isomeride  was  also  obtained  in  10%  yield 
on  reduction  by  Sabatier's  method  (A.}  1914,  1,  323), 

R.  K.  Callow, 

Reactions  of  bromo-derivatives  of  2™amin.o«* 
pyridine,  A.  R,  Tschitschibabin  and  A.  V,  Kirs- 
sanoy  (Ber.,  1928,  61,  [ B ],  1236—1244;  cf.  following 
abstract). — The  interaction  of  methyl  iodide  with 
3  :  5-dihromo-2-aminopyridinc  resembles  that  with 
2-aminopyridine ,  yielding  mainly  3  :  5-dibromo-l- 
methyl-2-pyridoneimide,  m.  p.  99—100°  [hydriodide 
(+0-5H2O),  m.  p.  218 — 219°  (decomp.)  after  darkening 
at  200°),  with  a  small  proportion  of  3  :  5-dt6roroo- 
2-meihylaminopyridine.  m.  p.  56*5—57°,  The  con¬ 
stitution  of  the  latter  compound  follows  from  its  form¬ 
ation  by  the  action  of  methyl  sulphate  on  the  sodium 
derivative  of  3  :  5-dibromo-2-aminopyridine  and  by 
the  direct  broniination  of  2  -  met  hy  lam  inopyridine , 
whereby  5 - bromo-2 -met hylam in opyridine ,  m.  p.  70 — 
71°,  is  isolated,  as  an  intermediate  product.  With 
nitrous  acid  it  gives  the  corresponding  nitroso- 
derivative,  in.  p,  56—57°,  whereas  3  :  5-dibromo-l- 
methyl-2-pyridoneimide  gives  3  :  5-dibrorao-l -methyl- 
2-pyridone.  D  ib  r  omom  e  thy  lam  inopyri  dine  with 
sulphuric  and  nitric  acids  yields  3  :  5-dibromo- 2- 
nitromethylam inopyridine ,  in,  p.  100—101°.  Under 
similar  conditions,  3  ;  5-dibromo-2-aminopyridinc 
affords  a  mixture  of  3:5-  dibr omo -2- nitroam ino¬ 
pyridine,  in.  p.  123°  (decomp.)  after  darkening  at  121°, 
and  3-bromo-5-nitro-2-aminopyridine,  m.  p.  216— 
217°.  Methyiation  of  3  : 5-dibromo~2-nitroamino- 
pyridine  with  methyl  sulphate  affords  3  :  5-dibromo-2- 
methylnitroamiiiopyridine,  m.  p.  100— 101  °s  and  3:5** 
dibromo- 1  - m ethyl- 2 -py rid oneni troim ide ,  m.  p.  186— 
187°.  The  latter  compound  is  also  obtained  by  the 
nitration  of  3  ;  5-dibromo-l-methyl-2-pyridoncimide ; 
it  is  transformed  by  boiling  water  into  3  :  5-dibromo- 
1  -  methyl  -  2-pyridone,  m.  p.  182°.  Nitrous  acid 
converts  the  dibromomethylpyridoneimide  into 
3  :  5-dibromo-l -methyl-2 -pyridone.  The  action  of 
concentrated  sulphuric  acid  on  3 : 5-dibromo-2- 
rdtroam inopyridine  and  3  :  5-dibromo-2-methylnitro- 
aminopyridine  affords  3:5-  dibromo  -  2-hydroxy- 
pyridine,  m.  >p.  208°,  and  3  : o-clibromo-2-methyl- 
iiitrosoaminopyridine,  m.  p.  56 — 57°.  Replacement 
of  bromine  by  the  nitro-group  or  wandering  of  the 
methyl  radical  does  not  occur  with  3  :  5-dibromo-l- 
methyl-2-pyridonenitroimide  under  similar  conditions. 

H.  Wren. 

Nitro-derivatives  of  methylated  forms  of 
2»amin  opyridine.  II.  A.  E.  Tschitschibabin 
and  A.  V.  Kirssanov  (Ber.,  1928,  61,  [R],  1223™- 
1235;  cf.  A.,  1925,  i,  1 328) . — Repetition  and  exten¬ 
sion  of  previous  work  on  the  methyiation  of  nifcro- 
am  inopyri  dines  shows  that  the  methyl  group  wanders 
from  the  ring  nitrogen  atom  of  the  pyridine  nucleus 
to  the  amino -group.  The  presence  of  nitro-groups 
in  one  of  the  3  or  5  positions  impedes  the  addition 
of  methyl  iodide  to  the  ring  nitrogen  atom ;  if  a 
methyl  group  is  already  attached  to  this  atom,  the 
union  is  loosened. 

5-Nitro-2-aminopyridine  is  converted  by  methyl 
iodide  at  120°  almost  quantitatively  into  5-nitro-2- 
weihylaminopyridine ,  m.  p.  181°  (regarded  previously 

5-nitro- 1  -mefchylpyridoneimide) ,  3-Nitro-2-amino- 


pyridine  is  transformed  similarly  into  3-nitro-2-m  ethyl- 
aminopyridine ,  m.  p.  63-64°,  b.  p.  262 — 262’5°/740 
mm.  l-Methyi-2-pyrid  oneni  troimide  is  isomerised 
by  cold,  concentrated  sulphuric  acid  to  a  mixture 
of  the  ni t rome thy laminopy rid i nes  described  above. 
2-Methylaminopyridine  is  converted  by  a  mixture 
of  concentrated  sulphuric  acid  and  nitric  acid  (d 
1*5)  into  2 -nitromethylaminopyridine,  C5H4N-NMc*N02, 
m.  p.  30 — 31°,  which  is  converted  by  concentrated 
sulphuric  acid  into  2-nitrosomethylaminopyridine ,  m.  p. 
111—112°,  5-nitro-2-methylaminopyridine,  m.  p. 
181°,  and  3-mtro-2-methylaminopyridine,  m.  p.  63— 
64°.  Boiling,  dilute  alkali  hydroxide  converts  5 -nitro- 
2-  me  thy  lam  inopyridine  into  o-nitro -2 -hydroxy  pyr¬ 
idine,  m.  p.  190 — 191°,  and  methylamine,  a  similar 
change  occurring  with  the  isomeride.  More  concen¬ 
trated  alkali  hydroxide  decomposes  the  methyl- 
amino-compounds  completely,  whereas  o -nitron- 
ami  nopyridine  is  smoothly  transformed  into  5-nitro- 

2- hydroxypyridinc  and  ammonia  under  these  con¬ 
ditions.  The  preparation  of  o-nitro-2~nitrosomethyl- 
mninopyridine ,  m.  p.  112 — 113°,  and  3-nUro-2-?iitroso- 
meihylamin op yridine ,  m.  p.  102—103°,  is  recorded. 

3 - Bromo-5 - nitro-2 -methy laminopy ri din e,  m.  p.  1 63 — 
164°,  and  5 - bromo - 3 - nitro -2-methylaminopyridine,  m.  p. 
149 — 150°,  are  described,  3-Nitro-2-methylamino- 
pyridine  is  converted  by  concentrated  sulphuric  acid 
and  nitric  acid  (d  T5)  into  3 -nitro-2- meth ylniiroam ino~ 
pyridine ,  m.  p,  89°.  Methyiation  of  5-nitro-2-nitro- 
am  in  opyridine  with  methyl  sulphate  affords  5-nitro- 
2-  nitroaminomethylpyridine ,  m.  p.  59-60°,  and 
5-nitro-l-methyl-2-pyridonenitroimide.  The  follow¬ 
ing  isomerisations  of  methyl  derivatives  of  nitro- 
nitroaminopyridines  by  sulphuric  acid  are  recorded  : 
3  -  ni  tr  o-2  -  ni  tr  ome  thylaminopyridine  to  3  :  5-dinitro- 
2-meth ylam inopyridine ,  m.  p.  147—148°,  also  obtained 
(in  addition  to  other  compounds)  from  5-nitro-2- 
nitroaminomethylpyridine ;  »5 -nitro- 1- methy  1-2- pyr¬ 
idone  ni  troimide  chiefly  to  3  :  5- dinitro- 2- methyl- 
ami  nopyridine  or  5 -nitro- 2-methylaminopyridine, 
mainly  according  to  temperature.  3-Nitro-2-nitro- 
a  min  opyridine  is  isomerised  to  d  ini  tro- 2 -amino¬ 
pyridine. 

5 -Nitro- 2 -me  thylaminopyridine  is  converted  by 
methyl  iodide  at  125°  into  a  mixture  of  5-nitro-2- 
meihylaminopyridonium  iodide ,  m.  p.  225°  (decomp.), 
,'sv  and  5  -  nitro  -  2-  dim  e  thy  laminopy  r- 

U,N—  t  ^  idine,  m.  p.  152 — 153°.  The  meth- 

^  J.KMc  iodide  is  converted  by  ammonia 

q_ - Vmq  into  the  compound  (I),  m.  p.  149*5 — 

^  "  150*5°,  obtained  also  by  nitration 

'  *  of  1  -  methyl  -  2  -  pyridonemethyl  - 

i m ide ;  it  is  transformed  by  boiling  water  into 
5~mtr o-l -methyl -2 -pyridone,  m.  p.  171 — 172°,  o-nitro- 
2-methylaminopyridine,  m.  p.  181°,  methyl  alcohol, 
and  methylamine. 

5  -Ni  tro  -2  -  dim  et  hy  laminopyridine  is  transformed  by 
boiling  5%  sodium  hydroxide  into  5-nitro-2-hydroxy- 
pyridine  and  dimethylaminc.  Acetic  anhydride  at 
100°  converts  o-nitro-2-methylaminopyridlne  into  its 
acetyl  derivative,  m.  p.  99°;  3-nitro-2-methylamino- 
pyr idine  is  unchanged  under  these  conditions. 

]EL  Wren. 

Molecular  compounds  in  the  veronal  series. 
P.  Pfeiffer  and  R.  Seydel  (Z.  physiol.  Chem.,  1928, 
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176,  1—16) —Veronal  but  not  dimethyl  veronal  forms 
additive  compounds  with  pyramklone,  antipyrine, 
and  sarcosine  anhydride  (ef.  Pfeiffer  and  Angern,  A., 
1926,  739);  monosubstituted  veronals,  N -methyl- 
veronal,  and  -phenyl veronal  form  no  true  chemical 
compounds  of  this  type,  as  determined  by  the  mixed 
m.-p,  curve  method.  Substitution  of  the  two  ethyl 
groups  of  veronal  by  hydrogen  (barbituric  acid)  or 
one  only  by  phenyl  (luminal)  does  not  destroy  the 
power  to  form  additive  compounds.  Luminal  gives 
molecular  compounds  with  antipyrine,  with  pyr- 
amidone,  in.  p.  132*,  and  with  sarcosine  anhydride 
(mol,  ratio  2  :  1),  m.  p.  127°;  barbituric  acid  forms 
compounds  with  antipyrine  and  with  sarcosine  an- 
hydride,  but  these  compounds  have  not  been  isolated. 
N  -Methylbar  bit  uric  acid,  like  methyl  veronal,  does 
not  give  additive  compounds,  Veramone  solutions 
precipitated  with  ammonium  sulphate  yield  pre¬ 
cipitates  which  contain  veronal  and  pyramid  one  in 
the  mol.  ratio  1  ;  1,  and  not  1  :  2  as  suggested  by 
Mareeuw  (Pharm.  Weekblad,  1927,  30,  753), 

A.  Worm  all. 

Ease  of  wandering  and  strength  of  attach¬ 
ment  of  organic  radicals  in  transformations  of 
alkylated  hydroxypyrazolines.  K.  vo N  Auwers 
and  F.  Dersch  (Annalen,  1028,  462,  104 — 134). — 
As  stated  by  Knorr  and  Joe h helm  (A.,  1903,  i,  528), 
5-hydroxy- 1  -phenyl- 3  :  4  :  4-trimethylpyrazoline  (1)  is 
converted  by  concentrated  sulphuric  acid  into 
l -phenyl- 3  :  4  :  5-trimethylpyrazole  (II).  This  type 
of  change  has  now  been  extensively  studied  in  order 
to  obtain  further  evidence  as  to  the  strengths  of 
attachment,  i.e.,  valency  requirements,  of  different 
radicals.  Some  striking  dissimilarities  are  discovered. 
The  4  :  4-diethylpyrazoline  changes  like  (1),  but  does 
so  much  more  readily,  whilst  the  4  :  4- dipropyl  deriv¬ 


ative  eliminates  propyl  alcohol  and  not  water,  giving 
l-phenyL3-mefchyl-4-propylpyrazole.  (The  diallyl 
member  gave  tars,  whilst  the  di benzyl  and  diphenyl 
compounds  could  not  be  prepared.)  The  4-methyl- 
4-ethyl  compound  gives  mainly  1-phenyl- 3  :  4-di¬ 
methyl- 5-ethylpyr  azole,  together  with  some  1 -phenyl - 
3  :  5-dimethyb4-ethylpyrazole  or  1 -phenyl-4  :  5-di- 
methyl-3  -ethy  lpyrazole .  Although  neither  of  the 
latter  can  be  isolated  pure,  the  experiment  shows 
that  ethyl  migrates  much  more  readily  than  methyl. 
■The  4-ethyl -4- ra-propyl  compound  (as  I)  gives  doubtful 
results  when  treated  with  sulphuric  acid,  but  an 
examination  of  the  less  complex  case  of  5-hydroxy- 
1 -phenyl -3  :  4-diethyl -4-?i-propylpyrazoline  shows 
that  the  propyl  group  retains  its  position,  whilst  the 
ethyl  group  wanders.  5-Hydroxy- 1 -phenyl-3  ;  4-di- 
methyl-4- -w-propylpyrazoline  is  converted  by  sulphuric 
acid  into  1 -phenyl- 3  :  4-dimethylpyrazole,  with  total 
elimination  of  propyl,  and  a  similar  result  is  obtained 
with  the  corresponding  pyrazolines  containing  iso¬ 
propyl,  -butyl,  allyl,  and  benzyl  radicals  together 
with  methyl  in  position  4,  In  every  case  1 -phenyl- 
3  :  4-diinethylpyrazole  Is  formed,  although  the  precise 
proportions  of  other  products  are  difficult  to  establish. 


The  work  enables  certain  definite  conclusions  to 
be  reached.  Measurement  of  the  speed  of  disappear- 
ance  of  the  different  pyrazollnes  shows  firstly  that 
the  nature  of  the  substituent  in  position  3  is  of  no 
great  consequence.  Secondly,  assuming  in  the  cases 
in  which  water  alone  is  eliminated  that  the  inter¬ 
mediate  at  once  changes  to  a  pyrazoie,  it  is  clear  that 
elimination  of  water  is  aided  by  substitution  of  methyl 
(in  position  4)  once  or  twice  by  ethyl.  This  again 
shows  the  smaller  valency  requirement  of  ethyl  as 
against  methyl.  The  loosely-attached  allyl  group 
confers  a  very  high  transformation  rate  on  the 
pyrazolines  studied,  as  would  be  anticipated,  yet  the 
benzyl  group  unexpectedly  produces  the  converse 
effect.  Other  anomalies  are  that  the  4  :  4 -methyl - 
propyl-  and  -dipropyl-pyrazoline  derivatives  undergo 
rapid  conversion,  whilst  the  intermediate  ethylpropyl 
compound  is  particularly  slow  in  changing.  The 
results  do  show,  however,  that  a  methyl  group  is 
most  firmly  held,  and  that  butyl,  allyl,  and  benzyl 
groups  are  loosely  held.  Intermediately  come  ethyl, 
n-propyl,  and  isopropyl.  Further,  it  is  by  no  means 
certain  that  a  radical  (e.g,,  phenyl)  possessing  large 
valency  requirements  is  necessarily  firmly  held. 

The  pyrazolines  required  are  prepared  by  reducing 
the  appropriate  pyrazolones  using  sodium  and  boiling 
amyl  alcohol.  The  pyrazolones  are  obtained  by 
converting  a  p-ketonic  ester  into  the  phenylbydrazone 
(at  100s),  and  then  heating  the  latter,  as  a  rule,  at 
180°  until  a  test  portion  heated  with  acid  no  longer 
gives  pheny  lhydrazine . 

1  -Phenyl-Z^melhylA^mgn/l-B-pijrazolonet  from  ethyl 
71-propylacetoacetate,  has  m.  p.  101—102°;  the  ism 
propyl  analogue  has  m.  p.  116—117°  and  b.  p.  186— 
190°/15  mm. ;  the  n-butyl  analogue  has  m.  p.  93*5— 
94-5°  and  b.  p.  210°/16  mm.  1-PhmylA  :  4  :  44n- 
methyl-5-pymzQlom  has  b.  p.  300 — 303°/750  mm*  and 
158— 160°/12  ram.  1-PhmtjlA  :  4c-di?nelhylAethylA~ 
pyrazolone 5  from  ethyl  methylethylacetoacetate,  has 
m.  p.  25*5—27*5°,  b.  p.  3017760  mm.  and  163—165°/ 
12  mm.  The  4k-n-propyl  analogue  lias  b.  p.  185— 
189*713  mm, ;  the  isopropyl  analogue  (intermediate 
phenylhydrazone  has  in.  p.  111—113°)  has  m,  p,  66— 
75°  (indef.) ;  the  4c-n-butyl  analogue  has  b.  p.  205°/ 
20  mm.,  df  1-039,  and  na%  1*54023  ;  the  4 -allyl  analogue 
has  b.  p.  189712  mm.,  df  1*0684,  and  1*55564 ;  the 
4 -benzyl  analogue  has  m.  p.  81—82°.  1- Phemjlf- 

methyl- 4  :  4 - diethyl-o -pyrazolone  has  m.  p.  51—52  , 
b.  p.  170°/11  mm.,  1  -phenyl  -  3 -methyl  -  4-  ethyl  A  -  n- 
propybo-gpjrazolom,  b.  p.  181°/12  mm.,  l-phenyl-^ 
methyl  A  :  ^-di-w-propylA-pijrazolom,  b.  p.  184°/ 12 
mm,,  and  1  -phenylA-methylA  :4 AMlyl-o-pyrmolon^ 
b.  p,  192711  mm.  Ethyl  propiopropionate,  from 
ethyl  propioacetate  and  methyl  iodide  etc.,  has  b.  p* 
199°  or  83715  mm,,  and  is  convertible  into  ethyl 
oux-dimethylpropioacelate ,  b.  p.  83°/T5  mm.,  from 
which  1  -pfienyl-3-ethylA  :  4fdimeihyl- 5 -pyrazolo ne ,  b.  p. 
310°  or  177°/11  mm. ,  is  obtained,  1-PhenyU 3:4- 
diethylA-n-propyLB-pyrazolom,  b.  p<  203—2087/39 
min,,  df  1-035,  nm  1*54634,  is  obtained  from  ethyl 
aL-eihyl-’x-n-prop  ylprop  i  oamtale ,  b.  p.  138— 142 7?  40 
mm.,  synthesised  from  ethyl  a-n-propylpropioacefat£} 
b.  p.  l27°/30  mm.  1  -Phenyl A  :  4c~dimeihyl~3-n-prapyl- 
o-pymzolone,  b.  p.  305730  mm.,  is  obtained  from 
ethyl  aoc -dime Ihyl - 11-6 uiyroacetate ,  b.  p,  99 — ■  104°/ Vo 


mm.,  itself  obtained  from  ethyl  a-methyl-ft-butyro- 
aeetate,  which  has  b.  p.  115 — 121°/38  mm. 

Whilst  ethyl  dibenzylacetoacetate  may  be  con¬ 
verted  into  the  hydra-zone ,  m.  p.  112—113®  (cf.  Giua, 
A.,  1910,  i,  608),  the  latter  does  not  pass  normally 
into  the  expected  1 -phenyl-4  :  4-dibenzyl-3-methyi- 
5-pyrazolone,  which,  however,  may  be  the  product , 
m.  p.  139 — 140°,  of  the  action  of  benzyl  chloride  on 
1-pheny  1-4-benzyl- 3 -me  thy  1-5 -pyrazolone  in  alcoholic 
sodium  ethoxide  solution. 


The  following  5-hydroxy- 1  -phenyl-3  :  4-dimethyl  - 
4-alkyl-pyrazolines  are  described  :  Methyl-,  m.  p. 
97—98°;  4-n -propyl-,  m.  p.  98®;  4-n •butyl-,  m.  p. 
104*5—106°;  4 -allyl-,  m.  p.  95*5 — 97*5°;  and 
4 -benzyl-,  m.  p.  121°, 

5 -Hydroxy  1  -phenyl -  methyl  -  4  :  4  -  d ietkylpyra zol  i n e 
has  in .  p .  94—95 ° ;  5  -  hydroxy  * 1  - phenyl  -  3  -  me  thy  l  -  4  :  4- 
di-n-propylpyrazoline,  m.  p.  87—89*5°;  5-hydroxy- 1- 
phenyl- 4  :  4-dimeihyl-Z-eihylpyrazoline,  m.  p.  78*5 — • 
79*5° ;  and  5  -  hydroxy  - 1  -phenyl-4  :  4-dimethyl-3-n- 
propylpyr azoline,  m.  p.  85—86°. 

The  following  pyrazolcs,  prepared  largely  as  refer¬ 
ence  compounds,  were  made  either  from  ay-diketones 
and  phenylhydrazine  or  from  the  corresponding  pyr¬ 
azolones  and  phosphorus  tri bromide  and  yellow 
phosphorus  at  200°.  1  - Ph enyl-3- methyl -4 - n -p ropyl - 

pyrazole  has  b.  p.  155 — 164° /l 5  mm.  [pier ate,  m.  p. 
111-112*5°;  mercuric  chloride  additive  compound, 
m.  p.  180°  (indef.) ;  hydrochloride ,  m.  p.  84 — 91°; 
hydrobromide].  1  -  Phenyl  -  3  -  methyl  -  4  -  impropylpyr- 
azole  has  b.  p.  160 — 165°/15  mm.  (pier ate,  m.  p.  100*5— 
101*5°;  hydrobromide ,  m.  p.  144°).  1  -Phenyl-3- 

methyl  A-i\-butylpyrazole,  b.  p.  170°/16  mm.,  forms  a 
pier  ate,  m.  p.  90-93°.  1  -Phenyl-3  :  4-dimethyl-5- 
ethylpyrazole  has  b.  p.  283°  or  150°/12  mm.  (not 
150°/75  mm.  as  lit.)  (picrate  formation  suggests  pre¬ 
sence  of  the  other  possible  isomeride,  since  two  picrai.es, 
m.  p.  112°  and  87 — 94°,  result)  (mercuric  chloride 
compound,  m.  p.  108—110°).  l-Phenyl-3 : 5-di- 
methylA-ethylpyrazole  has  m.  p.  79 — 80°,  b.  p.  159°/ 
15  mm.  (picrate,  m.  p.  114*5—115°;  mercuric  chloride 
compound,  m.  p.  135—139°).  1  ~Phenyl-3-meihylA  :  o- 

diethylpyrazole ,  b.  p.  170°/17  mm.,  gives  a  picrate , 
m,  p,  89*5—90*5°,  and  a  mercuric  chloride  compound, 


ni.  p.  142-5—143*5°.  \-Phenyl-3-methylA~ethyl-5-n- 
propylpyrazole,  b.  p.  175°/12  mm.,  forms  two  inter¬ 
convertible  picrates,  m.  p.  53 — 65°  and  84 — 85°,  and 
a  mercuric  chloride  compound,  m.  p.  126 — 127°. 
I-Phenyl-3  :  5-dimethyl  A-n-propylpyrazole  has  b.  p. 
166°/11  mm.  ( picrate ,  in.  p.  99—100°;  mercuric 
chhride  compound,  m.  ps  127*5 — 128*5°).  Phenyl- 

3  : 4-dimethyl-5-n-propylpyrazole  has  b.  p.  190 — 192°/ 
33  mm.  and  160°/11  mm.  (picrate,  m.  p.  75—76°; 
mercuric  chloride  compound,  in.  p.  102-104°). 
1  henyl  -  3  -  : methyl -5-e  thy  l  A-n-p  ropylpyra  zole ,  b.  p. 

172°/12  mm.,  forms  a  picrate ,  in.  p.  85—87°,  and  a 
mercuric  chloride  compound,  in.  p.  136—137®. 
l-Phenyl-3  :  5  -  dimethyl  A-isopropylpyrazole  has  m.  p. 
36-— 37°,  b.  p-.  194°/40  mm.,  df  1*024,  and  nHe  1*55810 
(picrate,  m.  p.  92*5—93*5°;  mercuric  chloride  com¬ 
pound,  m.  p.  128—130°).  l-Phmyl-3  : 5-dimeihylA- 
n~ butylpyrazole  has  b.  p.  180— 184°/14  mm.,  1  -phenyl  - 
3  : 5-dimethyl A-allylpyrazole ,  b.  p.  205° /40  mm., 
4  1-028,  and  ftUe  1*56932  (picrate,  m.  p.  87—89*5°). 
a*‘ Dipropionylbutane ,  b.  p.  100°/15  mm.  (copper  salt, 


m.  p.  160—161°),  is  converted  by  phenylhydrazine 
into  Pphenyl-3  :  5-diethylA-n-p ropylpyr azole ,  b.  p. 
180—185®,  df  0*996,  nHt  1*54474  ( picrate ,  in.  p, 
103*5 — 105*5° ;  -mercuric  chloride  compound,  m.  p. 
102—105°). 

The  conversions  of  pyrazolines  into  pyrazoles  are 
in  general  effected  by  means  of  concentrated  sulphuric 
acid  at  100°.  The  following  data  are  recorded  : 
The  3:4;  4- trimcthylpyrazoline  is  completely  trans¬ 
formed  in  1  hr.  into  1 -phenyl-3  :  4  :  5-trimethyl - 
pyrazole,  the  mercuric  chloride  compound  of  which 
has  m.  p.  167*5°  (not  131-132°  as  Joehhcim,  Diss., 
Jena,  1896).  The  3-methyl-4  :  4-diethylpyrazolIne 
takes  2—5  min.  for  transformation  into  1 -phenyl-3- 
methyl-4  :  5-diethylpyrazole,  b.  p.  284°  or  141°/15 
mm .  The  3  -  methyl  -  4  :  4  -  di  -  n  -  propy Ip yraz oline 
rapidly  affords  a  mixture  of  mono-  and  di-propyl- 
pyrazoles.  The  3  :  4- dimethyl -4-ethyl  compound 
(2  min.)  gives  1  -phenyl  -3:4-  dimethyl  -  5  -  ethyl  - 
pyrazole,  b.  p.  154°/15  mm.,  from  which  the  picrate, 
m.  p.  112°,  is  obtained  (see  above).  The  4  :  4-di- 
methyl-3-ethylpyrazoline  ($— 1  hr.)  affords  1  -phenyl- 
4  :  5 -dimethyl -3-ethylpyrazole ,  b,  p.  282°  or  156°/12  mm, 
(picrate,  in.  p.  110-111° ;  mercuric  chloride  compound, 
m.  p.  130 — 130*5°).  The  3-raethyl-4-ethy  1-4-propyl- 
pyrazoline  (1|  hrs.)  affords  some  1  -phenyl -3-methyl - 
4-ethylpyrazole  (mercuric  chloride  compound,  m.  p. 
123 — 125°),  but  mainly  a  phenylmethylethylp ropyl- 
pyrazole ,  b,  p.  295 — 297°  or  173— 175°/17  mm.,  which 
forms  a  mercuric  chloride  compound,  m,  p.  132 — 133°, 
and  may  or  may  not  be  identical  with  the  above 
1  -  phenyl  -  3  -  methyl  -  5  -  ethyl  -  4  -  propylpyrazole.  The 

3  :  4  -  diethyl  -4  -propy  Ipyrazoli  ne  gives  1 -phenyl-3  :  5- 
diethyl-4-propylpyrazole,  b.  p.  175 — 180°/16  mm.  or 
170 — 175°/10  mm.  The  4  :  4- dim  ethyl- 3 -ft- propyl  - 
pvrazoline  readily  passes  into  l -phenyl A  :  5-dimethyl - 
3 -propylpyrazole,  b.  p,  180 — 185°/35  mm.,  df  l*0i4, 
7iiU  1*55435  (picrate,  in.  p.  72 — 74°;  mercuric  chloride 
compound,  m.  p.  110—111°).  The  3  :  4-dimefchyl-4- 
propylpyrazoline  gives  a  mixture  of  products,  con¬ 
taining  1  -phenyl-3  :  4 - dimet hy lpyrazole . 

E.  E.  Turner. 

Preparation  of  2  :  2'-dipyridyl.  J.  P.  Wibaut 
and  J.  Overwore  (Rec.  trav.  chim.,  1928,  47,  761 — 
763).— 2  :  2'-Dipyridyl,  m.  p.  70*1°,  b.  p.  273—275° 
(picrate,  m.  p.  157 — -158*5°),  is  obtained  in  60%  of 
the  theoretical  yield  by  boiling  a  solution  of  2-bromo- 
pyridine  in  cymene  with  copper  powder  for  1J-  hrs. 
Some  pyridine  is  also  formed.  With  2-iodopyridine 
the  yield  of  2  :  2'-dipyridyl  is  only  20% ;  2-chloro- 
pyridine  does  not  react.  R.  Brightman. 

Neocyanine.  F.  M.  Hamer  (J.C.S.,  1928,  1472— 
1478). — The  formation  of  neocyanine  (B.,  1927,  566) 
as  a  by-product  in  the  preparation  of  1  :  T-diethyl- 

4  :  4f -carbocyanine  iodide  by  the  action  of  ethyl 
orthoformate  on  lepidine  eth iodide  in  presence  of 
pyridine  (this  vol.,  76)  has  been  described.  This 
method  is  now  applied  to  the  preparation  of  neocyanine 
ethiodide ,  m.  p.  about  284°  (decomp.),  ethobromide , 
m.  p.  about  291°  (decomp.),  and  methobromide,  m.  p. 
about  288®  (decomp.) ;  the  best  yield  of  neocyanine 
obtained  was  41%  of  theory.  By  increasing  the 
amount  of  pyridine,  the  yield  of  the  4  :  4  -carbo- 
cyanine  is  increased  at  the  expense  of  that  of  the 
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neocyanine.  It  is  suggested  that  neocyanine  is 
represented  by  the  formula 


This  hypothesis  is  based  on  analytical  evidence,  a 
consideration  of  the  method  of  formation  and  of  the 
properties  of  the  neocyanines,  and  on  analogy. 

M.  Clark, 

Porphyrin  syntheses,  XVII.  Syntheses  of 
opso-  and  hasmo-pyrr  olecarb  oxylic  acids. 
Synthesis  of  coproporphyria.  II.  H.  Fischer 
and  W.  Lamatsch  (Annalen,  1928,  482,  240 — 250). — 
The  methods  (A.,  1926,  1261)  by  which  opsopyrr ole- 
carboxylic  acid  (4' -methylpyrrole-  3-prop  ionic  acid) 
was  obtained  are  unsuitable  for  preparative  purposes 
and  other  methods  have  been  sought.  Reduction  of 
bis-  (5  -  carbethoxy- 4  -  methyl-3  - |3-carboxyethylpyrryl)- 
methane  with  hydriodic  and  acetic  acids  gives  a 
40—48%  yield  of  opsopyrrolecarboxylic  acid,  but, 
in  addition,  80—84%  of  the  theoretical  yield  of 
cryptopyrrolecarboxylic  acid,  so  that  this  method 
is  also  unsuitable. 

The  readily  obtained  o- carbethoxy -2  :  4-dimethyl- 
pyrrole -3 -aldehyde  is  convertible  without  difficulty 
into  the  -3-acrylic  and  thence  into  the  -3 -propionic 
acid,  viz.,  5 -earbethoxy cryptopyrrolecarboxylic  acid. 
The  bromination  of  the  latter  is  now  under  investig¬ 
ation  ;  the  resulting  bromo* compound  (readily  charac¬ 
terised  by  heating  it  with  alcohol,  which  converts 
it  into  5~carbethoxyA-methyl-2-ethoxymethylpyrrole'5~ 
propionic  acid,  m.  p.  152°)  reacts  with  3  mols.  of 
sulphury  1  chloride  (cf,  this  vol.,  776)  in  cold  ethereal 
solution  to  give  5-carbeihoxy-4c-methyl-Z-$-c{irboxyelhyl- 
pyrroh-2-carboxylic  acid,  in.  p.  243°,  hydrolysed  by 
alkali  to  4 -methyl-3 - p -carboxye thylpyrrole-2  :  o -dicar  b- 
oxylic  mid ,  m,  p.  220°  [or  ( ?)224— 226°],  The  latter, 
when  heated  in  a  vacuum  at  220°,  passes  into  opso¬ 
pyrrolecarboxylic  acid,  which  is,  however,  better 
prepared  by  heating  the  carbethoxy-ackl,  m.  p.  243°, 
with  alkali  at  175 — 180°,  under  pressure.  Opso¬ 
pyrrolecarboxylic  acid  resists  all  attempts  at  esteri¬ 
fication,  and  when  treated  with  sodium  nitrite  gives, 
not  the  oxime  of  cryptopyrrolecarboxylic  acid,  but 
a  50%  yield  of  haematic  acid. 

When  heated  with  formic  and  hydro  bromic  acids, 
opsopyrrolccarb oxylic  acid  is  converted  into  (3 -methyl- 
4  -  %  carboxye i hylpyrryl )  -  (3 -methyl  -4-Q -carboxyethylpyr- 
roknyl)metliem  hydrobromide,  m.  p.  194—195°  (de¬ 
comp.),  which,  with  glacial  acetic  and  hydriodic  acids 
at  100°,  undergoes  scission  into  opso-  and  hsemo- 
pyrrolecarhoxylic  acids.  Opsopyrrolecarboxylic  acid, 
when  dissolved  in  chloroform  and  ether,  reacts  with 
hydrogen  cyanide  and  chloride  to  give  the  expected 
inline  (not  isolated),  which,  when  reduced  by  the 
Kishner-Wolff  method  at  160°,  gives  a  good  yield 
of  haemopyrrolecarboxylic  acid, 

Bromination  of  the  last-named  methene  ( hydro - 
bromide  ?)  affords  (o-bromo-3-methyl-4-$-carboxyethyl- 
pyrryl)  -  (5  -  bromo  -  3-methyl-4-$-carboxyeihylpyrroleniyl)- 
methene  hydrobromide,  which,  when  heated  with 
cryptopyrrolecarboxylic  acid  and  succinic  acid  at 


180°,  is.  converted  into  the  tetramethyl  ester,  i».  p. 
288°,  of  coproporphyria  II. 

When  opsopyrrolecarboxylic  acid  methene  hydro- 
bromide  is  heated  at  120°  with  formic  and  hydrobromic 
acids,  only  traces  of  porphyrin  are  produced,  but  the 
ester,  in,  p.  28S°,  results  when  the  methene  hydro¬ 
bromide  is  heated  with  formaldehyde  and  hydro- 
bromic  acid  at  120—125°,  the  constitution  of  copro¬ 
porphyrin  II  thus  being  definitely  established  (annexed 
scheme) : 


C02H’CaH4-C - CMe  CMe^C*C2H4CG3H 

""Hie  c!-ch:c  ciS . 
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Opsopyrrolecarboxylic  acid  2- aldehyde,  when 
heated  with  hydrobromic  acid  or  with  formic  and 
hydrochloric  acids,  gives  a  methene  identical  with 
that  obtained  from  opsopyrrolecarboxylic  acid  (when 
the  methene  so  formed  is  heated  with  hydrobromic 
acid  and  formaldehyde,  coproporphyrin  II  is  formed 
and  may  be  identified  as  the  tetramethyl  ester). 

E.  E.  Turner.  ^ 

Haemin  syntheses.  I.  H.  Fischer  and  K, 
Zrelr  (Annalen,  1928,  462,  210— 230).— Addition  of 
bromine  (vapour)  in  light  petroleum  solution  to  ethyl 
2  :  4-dimethyl- 3 -vmylpyrrole-5-carboxylate  produces 
ethyl  2:4-  dimethyl  - 3  ~  ap  ~  dibromoethylpyrrole  -  o -curb* 
oxylate ,  m.  p.  133°,  whilst  use  of  3  mols.  of  bromine 
in  glacial  acetic  acid  gives  ethyl  3 -bromo- 2  : 4 -di¬ 
me  thy lpyrr ole- 5-carboxy late,  identical  with  the  pro¬ 
duct  *  of  brominating  ethyl  2  : 4-dimethylpyrrol le-5- 
carboxylate.  When  a  carbon  disulphide  or  light- 
petroleum  solution  of  the  vinylpyrrole  is  treated  with 
hydrogen  chloride,  ethyl  2  :  4-dimethyl-3-a-cJiloroetkyl- 
pyr role -  o-ca rboxyla te ,  m,  p.  9*5°,  is  formed,  and  this 
reacts  with  methyl- alcoholic  potassium  meth oxide 
to  give  ethyl  2  : 4,-dhneihyl-Z-aL-niethozyeihylpyrroh-5~ 
carboxylate,  m.  p.  115°,  also  produced  when  the  vinyl- 
pyrrole  is  treated  with  methyl-alcoholic  hydrogen 
chloride,  followed  by  basification.  On  the  other  hand, 
when  the  vinylpyrrole  is  heated  with  methyl-alcoholic 
sulphuric  acid,  it  is  apparently  converted  into  methyl 
2  :  4-dimethyl-3-vinylpyrrole-o-carboxylatet  m.  p.  123c. 

Oxidation  of  the  methoxyethyl  derivative  with 
chromic  anhydride  in  acetic  acid  gives  a  mixture  of 
ethyl  2  :  4  -  dime  thy  1  -3  -  viny  lpyrr  ol  e-  5  -  car  b  oxy  lat  e  and 
5-carbethoxy-2  : 4-dimethylpyrrole-3-carboxylic  acid, 
the  latter  being  formed  by  the  similar  oxidation  of 
the  vinyl  derivative.  Bromine  converts  ethyl  2  : 4- 
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dimethyl  -  3  -  a-methoxycthy  lpy  rrole  -  5-  carboxyl  ate  into 
ethyl  3«bromo~2  :  4-dimethylpyrrole-o-earboxylate. 

When  ethyl  3-aldehydo-2 : 4~dimethylpyrrole-5- 
carboxylate  is  treated  with  magnesium  methyl  iodide, 
there  is  formed  ethyl  2  :  4:-dimethyl-3-a-hydroxyethyl- 
pyrro!e~5-carbozylates  m.  p.  100*5°,  converted  by 
phosphorus  pentachloride  in  carbon  disulphide  into 
a  chloro-compound  which  with  potassium  methoxide 
affords  a  methoxy-derivativo  identical  with  that 
(m.  p.  115s"')  described  above,  the  constitution  of 
which  is  thus  established. 

If  ethyl  2  :  4-dimcthyl-3~a-hydroxyethylpyrrole-5- 
carboxylate  is  heated  in  a  vacuum  at  150°,  there  is 
formed  a  dimer  ide,  in.  p.  187°,  also  produced  by 
boiling  a  light  petroleum  solution  of  ethyl  2  :  4 -di¬ 
methyl -3- a- chloroethylpyr  role-5- carboxylate. 

A  well-defined  potassium  salt  of  ethyl  2  :  4 -dimethyl - 
3-p-nitrovinylpyrrole-5-carboxylate  is  obtained  by 
treating  the  latter  with  methyl-alcoholic  potassium 
methoxide.  The  nitrovinyl  ester  brominates  abnorm¬ 
ally  in  acetic  acid  solution,  the  monobromo  -  derivative 
(m.  p.  177°)  formed  not  containing  a  2-bromomethyl 
group,  since  instead  of-  being  converted  by  boiling 
water  into  a  methene,  it  gives  ethyl  3-aldehydo-2  :  4- 
dimethylpyrrole  -  5  -  carboxylate.  Similarly,  2  :  4 -di- 
m  ethylpyrr  ole  -  3  -  aldehyde  is  readily  brom  mated,  but 
apparently  to  give  5~bromo-2  : k-dimethylpyrrole-Z- 
oldehyde ,  m.  p.  149°  (decomp.).  A  methene  of  the 
typo  desired  is,  however,  obtained  as  follows  :  2:4- 
dimethylpyrrole- 3-aldehyde  is  converted  by  form¬ 
aldehyde  in  boiling  aqueous  alcoholic  solution  into 
b is- ( 3 -dldehydo-2  :  4  -d imethylpy rryl )me th an e ,  m.  p.  286° 
(condensation  product  with  aniline,  C21H21N3,  has 
m.  p.  165° ;  condensation  product  with  Wurster’s 
base,  C23H26N4,  has  m.  p.  145°),  which  passes  into 
the  corresponding  methene  hydrobromide  when  treated 
with  bromine  in  acetic  acid  (methene  base  sinters  at 
207°,  decomp.  255—200°). 

2  :  4 -Dimethylpyrrole- 3 -aldehyde  condenses  with 
nitrome thane  in  alcoholic  solution,  in  presence  of  a 
little  methylamine  hydrochloride  and  sodium  carbon¬ 
ate,  to  give  2  : 4 * di?nethyl-3-$-nitrovinylpyrrole}  m.  p. 
149°,  converted  by  hot  formaldehyde  solution  into 
bis -(2  :  4-d imel hyl - 3 - $-nitrov inylpyrryl ) methane ,  2  ;  4- 

Dimetbylpyrrole-  3- aldehyde  and  m  a  lo  no  nitrile  con¬ 
dense  in  presence  of  alcoholic  methylamine  (as  above) 
giving  2  :  4  -  dimethyls  8  (3  -d  f  cyanovinylpy  rrole,  m.  p, 
148°  (the  similarly  prepared  2  : 4 -dimethyl-5-$$-di- 
cyanovinylpy rrole  has  the  same  m.  p.),  which  is 
converted  bv  formaldehyde  into  bis-( 2  :  4 -dimethyl- 
3*  £  fbd? cyanovinylpyrryl ) median e ,  The  latter,  when 
boiled  with  alkali,  gives  bis- (3 -aldehyde -2  :  4-di- 
methylpwryllmethane.  as  does  the  last-named  nitro- 
vinji  methane. 

2  : 4-Dimetliyl-3-PP-dicyanovinylpyrrole  is  con¬ 
verted  by  hydrogen  cyanide  in  chloroform  and  ether 
111  presence  of  hydrogen  chloride  into  the  imino 
hydrochloride,  which  with  ice-water  passes  into  2  :  4- 
dttMthyl-3-$$-dicyanovinylpyrrole-5-aldehyde,  m.  p. 

and  this  when  heated  with  alkali  gives  2  ;  4-di- 
methylpyiTole-3  :  o-clialdehyde,  m.  p.  165°  (Waseneg- 
ger,  Digs.,  Techn.  Hochsch.,  Munchen,  1927). 

Ethyl  2  :  4-dimethy  lpy  rrole- 5- carboxylate  is  con¬ 
verted  by  p-chloropropionyl  chloride  and  aluminium 
chloride  in  carbon  disulphide  solution  into  ethyl 


3-|3-cft  loro p  rop  ionyl-  2  :  4  -dimethylpy  rrole- 5  -  carboxylate , 
m.  p.  138°,  reacting  with  dimethylamine  to  give 
ethyl  3  -  $-dimethyla  m  in  opr  op  io  nyl  -  2  :  4 -dimethylpyrrole- 
5-carboxylate,  m,  p.  78°  (sintering)  ( hydrochloride , 
in.  p.  184°).  The  similarly  prepared  ethyl  3- dimethyl - 
aminoacetyl  -2:4-  dhnethy  lpy  rrole  -  5  -  carboxylate  has 
m.  p.  87—88°  ( hydrochloride ,  m.  p,  214°).  3 -Hydroxy- 

acetyl- 2  :  4:-dimethylpyr  role- o- carboxylic  acid,  m.  p. 
231°,  is  formed  when  ethyl  3-chloroaeetyl-2  :  4-di- 
methylpyrrole-5-carboxylate  is  heated  with  alkali, 
and,  when  heated  at  210—230°,  passes  into  3 -hydroxy - 
acetylpyrrole-2  : 4 -dimethylpyrrole,  m.  p.  143°.  The 
last  with  formaldehyde  affords  b is-(Z  -Jiydroxyacetyl- 
2  : 4’dimethylpyrryl)inethane,  m.  p,  252°  (previously 
sintering). 

3  -Me  thoxy  ace  ty  1  -  2  :  4-dimeth  y  1  pyrrole  -  5-car  b  oxylic 
acid  at  170°  gives  Z-meihoxyaeeiyl-2 :  4 -dimethyl- 
pyrrole ,  m.  p.  127°.  Ethyl  Z- ethoxy  acetyl-2  :  4  -di- 
methylpyrrole-5 - ca rboxylaie  has  m.  p.  113 — 114°. 

E.  E.  Turner. 

Determination  of  active  hydrogen  in  hsemin, 
in  certain  of  its  derivatives,  and  in  pyrroles* 
III*  If,  Fischer  and  P.  Rothemund  (Ber.,  1928, 
61,  [B]}  1268—1276 ;  cf.  A.?  1926,  630;  1927,'  1099). 
— In  consequence  of  the  very  varying  results  obtained 
by  the  application  of  Zerevitinov’s  method  to  hsemins 
and  pyrroles,  the  reaction  itself  has  been  subjected 
to  critical  examination.  Zerevitinov’s  postulate  that 
experiments  are  valid  only  when  the  blank  value 
zero  is  obtained  can  be  fulfilled  by  suitable  treatment 
of  pyridine,  but  very  slight  exposure  of  the  solvent 
to  moist  air  frequently  suffices  to  destroy  this  ideal 
condition  so  that  it  is  not  practicable  to  fulfil  this 
desideratum  invariably.  Further,  comparable  data 
are  obtained  only  when  analyses  are  completed  within 
approximately  equal  times  and  the  minimum  gas 
evolution  is  adopted  for  calculation,  thus  introducing 
a  somewhat  arbitrary  factor.  It  is  essential  that  the 
compound  under  investigation  should  be  completely 
dissolved  throughout  the  whole  reaction.  Under 
these  conditions,  bis  -  2  -  carbethoxy  -2:4-  dimethyl- 
pyrrylmethene  gives  I — 1-5  active  hydrogen  atoms, 
whereas  for  its  hydrobromide  the  value  2*6—2*97  la 
obtained  (about  I  atom  more  than  required  by 
theory).  High  results  are  obtained  with  (2-bromo- 
3-carbethoxy-4-methylpvrryl)  -  (3'-carbethoxy « 2*  :  4'- 
dimethylpyrryl)  methene,  whereas  almost  identical 
values  are  obtained  with  the  aldazine  of  5- aldehyde- 
2  :  4-dicarbethoxy-3-methylpyrrolc  and  its  copper 
derivative. 

It  appears  therefore  that  the  methene  as  well  as 
the  imino -group  of  pyrroles  is  active  toward  the 
Grignard  reagent.  The  Zerevitinov  method  is  thus 
not  applicable  to  the  h  semins  and  porphyrins  which 
contain  four  methene  groups  of  which  the  behaviour 
cannot  be  predicted.  Confirmation  of  this  view  is 
found  in  the  observation  that  (4-hydroxy-3-carb- 
ethoxy  -  2  -  methyl py rryl)  -  (3'  -  carbethoxy  -  2*  :  4'  - di¬ 
methyl  pyrrole  nyl)  methane  gives  only  two  active 
hydrogen  atoms  and  the  compound, 

C(C0,Et)-CMe.  r  nw.r^CMe:C-C02Et 
(MM  NH> 


[ 

B  a. 


R  =  CH2< 


C(COsEt) 

XH - 
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contains  only  2*6.  Determination  of  active  hydrogen 
in  a  series  of  h  semins  and  porphyrins  with  exclusion 
of  all  possible  errors  fails  to  give  concordant  results. 
With  haemin  the  variation  is  between  two  and  three 
at  the  atmospheric  temperature.  Hsemin  dimethyl 
ester  and  the-  iron  salt  of  tetramethylluematoporphyrin 
contain  exactly  one  active  hydrogen  atom,  As  a 
mean,  haem  in  has  three  active  hydrogen  atoms,  but 
certain  data  must  be  disregarded  without  apparent 
reason.  Uro-  and  fsouro-porphyrin  esters,  octaethyl- 
porphin,  and  acetonepyrrole  give  varjdng  results 
from  which  definite  conclusions  cannot  be  reached. 
With  xanthoporphinogens  paradoxical  values  are 
obtained.  Contrary  to  the  literature,  azobenzene 
does  not  contain  active  hydrogen. 

It  is  concluded  that  unavoidable  catalysts  greatly 
influence  the  evolution  of  gas  during  the-  Zerevitinov 
reaction  and  that  this  effect  is  also  produced  by 
complex  pyrrole  derivatives.  H.  Wren. 

TMazole  derivatives,  II.  H.  W.  Stephen  and 
F.  J.  Wilson  (J.C.S.,  1928,  1415—1422;  cf.  A.,  1926, 
1262). — Diacetophenonethiocarbohydrazone  reacts  in 
alcoholic  solution  in  presence  of  sodium  eth oxide 
with  ethyl  a-bromopropionate  (I),  ethyl  a-bromo-n- 
butyrate  (II)  and  ethyl  phenylbromoacetate,  yielding 
3  -phenylmethylmethyleneainino-  2:4-  diketo  -  5  -  methyl 
(ethyl  or  phenyl)tetraliydrotliiazole  -  2  -  phenylmethyl  - 
meHiylenehydrazone ,  m.  p.  150°,  116°,  and  165°. 
Thiocarbohydrazide  and  ethyl  chloroacetate  (III) 
yield  3  -  amino  -2:4-  diketo  -  5  -  telrahydrothiazole  -  2  diydr* 
azone  (?),  m.  p.  119—126°.  3-Awmio-2  :  4:-diketo-o- 
methyltetrahydrothiazole- 2-hydrazone ,  m.  p.  100 — 101° 
(dibenzylidene  derivative,  m.  p.  114°),  and  3-amino- 
2:4- diketo  - 5 -  ethyltet rahydroth iazole -  2 -hydraxon e  ( ?), 
hl  p.  92 — 93°  (dibenzylidene  derivative,  m.  p.  106°), 
were  prepared  similarly  from  (I)  and  (II),  respectively, 
o  -Pheny  lenethioear  bam  ide  with  sodium  eth  oxide  and 
(I)  or  (II)  yields  respectively  ethyl  benziminazolyl-2-a - 
thiolpropionate  (IV),  m.  p.  160°  (dimorphous),  and 
ethyl  benzimiruizolyU2-oL-thiol-n-butyrate  (V),  in,  p. 
108—169°  (dimorphous).  Hydrolysis  of  (V)  with 
hydrochloric  acid  affords  6  enziminazolyl  -  2  -  ad/do  J  -  n- 
butyrio  acid,  m.  p.  176°  (decomp.).  When  (IV)  is 
heated  in  dry  benzene  solution  with  sodium  and  the 
solid  thereby  deposited  is  treated  in  alcoholic  solution 
with  concentrated  aqueous  hydrochloric  acid,  no 
compound  of  dicyclic  structure  can  be  isolated,  but 
benziminazolyl -  2  -  a-ihiolprojnonic  acid ,  m.  p.  179° 
(decomp.),  is  formed.  When  dry  gaseous  hydrogen 
chloride  is  substituted  for  aqueous  hydrochloric  acid 
in  the  above  procedure,  a  compound,  m.  p.  118— 
119°,  is  produced.  When  (V)  undergoes  similar  treat¬ 
ment,  a  compound ,  m.  p.  120°,  results.  Benzmiinazole- 
2 dhioglycollic  acid ,  mi  p.  215°,  is  obtained  by  heating 
together  o  -  plienylenethiocarbamide  and  aqueous 
chloroaeetie  acid.  Ethyl  1  :  4  :  5  :  6  -  tetrahydropyr - 
imidine-2-ihiogly collate,  m.  p.  256°  (decomp,  from 
266°),  is  prepared  by  heating  trimethylenethiocarb- 
amide  and  (HI)  in  pyridine  solution,  whilst  benzoyl - 
enethiocarbamide  and  (III)  yield  an  oil  from  which 
ethyl  4  -  keto  -3:4-  dihydroquinazoline  -  2  -  thiogly  collate, 
in.  p.  149°,  is  obtained  by  fractional  distillation. 
2  :  <L-Diketotetrahydrothiazole-2-semicarbazone ,  m.  p. 
221—222°  (decorap.),  is  obtained  by  condensation 


of  hydrazothiodicarbonamide  with  cliloroacetic  acid, 
and  yields  2  :  4-diketotetrahydrotliiazole  and  semi- 
carbazide  on  hydrolysis  with  hydrochloric  acid, 
Hydrazodithiodicarbonamide  and  (III)  in  alcoholic 
sodium  ethoxide  solution  yield  a  substance  regarded  as 
2  :  4-diketotetrahydrothiazole-2-ketazine,  since  it  is 
hydrolysed  by  hydrochloric  acid  to  2  :  4-diketotetra- 
hydrothiazole  and  hydrazine.  This  substance  was 
previously  regarded  by  Frerichs  and  Holler  (A.,  1913, 
i,  909)  as  3  :  3-bis-^-thiohydantoin.  Acetophenone- S- 
phenyltMosemicarbazone  has  m.  p.  195°.  M.  Clark, 

AminotMophenol  [benzthiazole]  derivatives. 
J,  Pollak,  E.  Riesz,  and  Z.  Kahane  (Monatsh., 
1928,  49,  213— 228).— 4  :  4'-Diehloro-2  :  2'-dinitrodi- 
phenyl  disulphide  (Blanksma,  A.,  1901,  i,  461)  on 
treatment  with  an  alkaline  sodium  sulphide  solution 
yields  the  sodium  salt  of  chloronitrothiophenol,  which 
without  being  isolated  is  treated  with  cliloroacetic 
acid ;  on  acidification,  4:-chloro-2-nitropdienylthiogly- 
collie  acid ,  m,  p.  209 — 210%  separates.  This  when 
treated  with  concentrated  sulphuric  acid  at  100° 
yields  5:5'-  dichloro  -  7:7'-  dinitrobisthionaplithen  - 
indigo ;  it  is  oxidised  by  peracetic  acid  to  4-cftfor0-2- 
nitrophenylsulphonacetic  acid ,  m.  p.  158°,  and  reduced 
by  zinc  and  acetic  acid  to  6 - chloro b e nzo - 3 - ketod i hydr o- 

1  :  4-fhiazine,  CSH3CI<^H7®  ,  m.  p.  204°. 

□  Ujn.g 

-  Dichlorodimtrodiphenyl  disulphide  is  reduced  by 
zinc  and  acetic  acid  to  a  product  which,  filtered  from 
zinc  and  zinc  mercaptide  and  recrystallised  from 
hydrochloric  acid,  is  4.- chloro  -  2-aminothiophenol  hydro  - 
chloride ,  m.  p.  207°.  This  when  heated  with  nitrous 
acid  yields  5 -chlorobenzthiod iazole. 

C0H3C1<^^>N,  m.  p.  167°  (cf.  Beilstein  and  Kurba- 

tow.  A,,  1879,  231).  When  the  c hlor oamino thio - 
phenol  in  alcoholic  solution  is  treated  with  picryl 
chloride,  a  picryl  derivative,  C12H70GN4C1S,  is 
obtained,  decomp,  on  heating ;  when,  however,  a 
solution  of  the  hydrochloride  in  alcohol  is  treated 
with  picryl  chloride  and  sodium  acetate,  and  the 
mixture  is  heated,  the  product  is  6-chloro-2:  4-di- 
nitrophenthiazim  (cf.  Kehrmann,  A.,  1900,  i,  62), 
m.  p.  280°  (charring).  When  the  reduction  of  the 
dichlorodimtrodiphenyl  disulphide  is  effected  by  zinc 
in  a  mixture  of  acetic  acid,  acetic  anhydride,  and 
sodium  acetate,  the  product  is  4-chloro-  1-methyl- 

benz  t  hi  azole ,  C  6H3C1<^  |?^CMe . 

The  reagent  chloronitrophcnylsulphur  chloride  con¬ 
denses  with  dichlorodiaminodiphenyl  disulphide  in 
ether  to  give  the  hydrochloride ,  m.  p.  182°,  of  a  base, 
4"  -  chloro  -  2"  -  nitrophenylthiol  -  2  :  2*  -diamino -4 :  4  '-di- 
chlorodiphenyl  disulphide,  m.  p.  164 — 165%  which 
further  condenses  in  benzene  with  the  reagent,  to 
give  6  is -  [4-c/i  loro-2  -  ( p  -  ch  loro- o  -  nitrophenylth  tola  mino)- 
phenyl]  disulphide ,  (N  02*C6H3C18S*NH”  G6H3Cb&”  )2, 
m.  p.  159°.  No  reaction  is  observed  between  chloro - 
aminothiophenol  and  the  reagent.  Aminothio- 
phenol  in  ether  condenses  with  the  reagent  to  giv® 
the  hydrochloride ,  m.  p.  205°,  of  the  base  4f -chloro -2^- 
nitro-4-aminodiphenyl  disulphide ,  m.  p.  130—131  * 
the  latter  condenses  with  a  further  quantity  of  the 
reagent  to  give  ehloronitroaminodiphenyl  disulphide 
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hydrochloride  and  i-cMoro-2  -nitron -{p-chloro-o-nitro* 
2)henyUhiolamino)diplienyl  disulphide, 
N02*C6H3a«S2*CGH4«NH*g‘CaH3Cl*N02s  m.  p.  187°, 
It  is  suggested  that  the  failure  of  p-ehloro-o-amino- 
thiophenol  to  react  with  the  reagent  is  due  to  its 


existence  as  an  internal  salt,  thus  :  C6H3C1<Q 


When  anilinetrisulphonyl  chloride  (Lustig  and 
Katscher,  A.,  1927,  867)  is  reduced  in  acetone  by 
zinc  and  hydrochloric  acid,  and  filtered  immediately  a 
cloudiness  or  precipitate  appears,  dilution  with  water 
followed  by  ether  extraction  gives  the  unstable 
2:4:  Q4rithiolaniline.  This  with  picryl  chloride 
yields  a  iripicryl  derivative,  which  on  treatment  with 
alcoholic  potassium  hydroxide  gives  2  :  4-diniiro-l  :  9- 
di(picrylthiol)phe'nihiazineJ8 oluble  in  nitrobenzene  only* 
Reduction  of  anilinetrisulphonyl  chloride  by  zinc, 
acetic  acid  and  anhydride,  and  sodium  acetate  yields 
in  the  ethereal  extract  3  :  o-di(acetyltidol) - 1  -methyl- 
bemthimole ,  m,  p.  127°,  and  in  the  residue  a  product 
extracted  by  hydrochloric  acid,  and  also  obtained 
by  the  action  of  alcohol  and  hydrochloric  acid  on  the 
above  product,  viz.,  3  :  5-dithiol- l-meihylbenzthiazole , 
m.  p.  180—181°,  This  and  the  corresponding 
disulphide  obtained  by  oxidation  are  only  faintly 
yellow,  and  are  not  dyes,  for  the  production  of  which 
a  second  fused  benzene  ring  or  series  of  rings  is 
required,  E,  W,  Wignall. 


DDjenzodithiazinoqttinone,  a  class  of  vat 
dyes.  II.  Reaction  between  nitric  acid  and 
dibenzodithiazinequinone,  R«  Shibata  (J.  Soc, 
Chem.  Ind.  Japan,  1928,  31,  73 — 75), — When  di- 
benzodithiazinequinone  was  treated  with  a  cold  mix¬ 
ture  of  fuming  nitric  acid  and  glacial  acetic  acid, 
a  substance  was  obtained  which  resembles  orange-II 
in  colour,  is  soluble  in  dilute  alkali,  and  forms  crystall¬ 
ine  compounds  with  alkali  hydroxides  which  are 
soluble  in  water.  From  the  hyposulphite  vat  con¬ 
taining  sodium  hydroxide,  it  gives  the  same  shade 
on  fibres  as  dibenzodithiazinoquinone  (I).  Analysis 
shows  that  the-  action  of  the  mixed  acid  is  one  of 
oxidation,  not  of  nitration,  resulting  in  the  formation 
of  the  corresponding  sulphoxide  (II). 


Y.  Tomoda. 

Im-Renzo-p-thiazmoquinones.  Iv.  Pries,  W. 
Pense,  and  0.  Peeters  (Rer.,  1.928,  61,  [B]?  1395 — 
1402 ;  cl  A.,  1922,  i,  577;  1924,  i,  525).— 2  :  5-Di- 
anilino-3 : 8-dimethylthiol-p-benzoquinone,  m.  p. 
260°,  is  unexpectedly  converted  by  hydrogen  per¬ 
oxide  in  glacial  acetic  acid  into  2  : 5-dianilinoqp- 
benzoquinone.  Dibenzothiazinoquinone  (formula  I, 
preceding  abstract),  which  does  not  melt  below 
,  is  obtained  by  treating  dichlorodianilino-p- 
beuzoquinone  with  sodium  disulphide  in  boiling 
alcohol.  With  alkali  hydroxide  and  sodium  hypo¬ 
sulphite  it  gives  a  golden-yellow  vat  from  which 


cotton  is  dyed  feebly,  wool  readily.  The  diacelyl 
compound  is  described.  The  quinone  is  reduced  to 
the  corresponding  quinol ,  ra.  p.  above  360°  (ielra- 
acetyl  derivative,  m.  p.  305°).  Oxidation  of  the  dye 
with  hydrogen  peroxide  in  concentrated  sulphuric 
acid  affords  the  disulphom,  C18H10OGN2S2,  m.  p. 
above  360°.  Ch  lor  anil  and  p- anisic!  ine  yield  2  :  5-di- 
chloro- 3  :  G i- p~meih oxyan ilino-p-henzoquinwie,  m.  p. 
291.  transformed  into  dimethoxybenzolhiazinoquinom, 
m.  p.  above  300°.  2  :  2  :  3  :  3  :  4 - Pentachloro~5-nUro~ 
1-fceto-l  :  2  :  3  :  A-teirahydronaphthalene,  m.  p.  159° 
(decomp.),  is  obtained  by  prolonged  treatment  of  a 
solution  of  5 -nitro- *- naph thy lamine  in  hydrochloric 
and  acetic  acids  with  chlorine.  It  is  converted  by 
treatment  with  aqueous  sodium  hydrogen  sulphite 
into  2:3:  kdrichloro-o-nitro-vL-naphthol,  m.  p.  208° 
(< acetate ,  m.  p.  1.50°),  which  is  transformed  by  nitric 
acid  in  glacial  acetic  acid  into  2:3:  4 -trichloro- 
4  :  5-dinitro-l-kelO‘l  :4 •dikydromphthalem,  m,  p.  85° 
(deeomp.).  When  warmed  with  concentrated  sul¬ 
phuric  acid  the  ketone  is  converted  into  2  :  3 -dichloro- 
5-nitro-l  :  4-naphihaqumomt  in.  p.  176°.  The  latter 
compound  is  also  obtained  by  the  nitration  of  2  :  3-di- 
chloro-1  : 4-naphthaquinone.  3~Chloro-5(8)-nilro-2» 
anilmoimpMmqmnone ,  m.  p.  273°,  and  sodium 

sulphide  in  aqueous  alcohol  afford 
5(8) -amino- 2 -anihno- 3 - thiob  1  :  4- 
naph thaq uinorte ,  which  is  further 
converted  into  $-amina-\m~benzQ- 
naph  tho  -  p  -  tkiazinoquinone  ( I ) , 
m.  p.  300°  (• monoacetyl  derivative, 

m.  p.  300°). 

2  :  3-Dieh!oro-5-nitro-l  :  4-naphthaquinono  is  re¬ 
duced  by  stannous  chloride  and  hydrochloric  acid  in 
glacial  acetic  acid  to  2  :  d-dtchloro-o-amino* I  :  4-di- 
hydroxynaphlha lene  hydrochloride,  oxidised  by  ferric 
chloride  to  2 : 3-dichloro-5~amino-l :  ^naphlhaquinom, 
m.  p.  220°,  3-Chloro*5(8)-amino-2~aniUno-l  :4 -naphtha- 
quinone  has  ni,  p.  210°.  H.  Ween. 

Stereochemistry  of  the  saturated  tervalent 
nitrogen  atom.  VIII.  Methyli  sopelle  tierine . 
J.  Mbisenheimer  and  E.  Mahler  (Annalen,  1928, 
462,  301 — 316) , — Methylconhydrinone  and  methyl- 
fsopelletierine,  regarded  by  Hess  and  Gran  as  stereo- 
isomerides  (A.,  1925,  i,  425),  are  shown  to  be  structural 
isomerides.  The  former  substance  is,  as  these  authors 
suppose,  a-2-W-methylpiperidylpropan-a-one  [2 -prop- 
ionyl-1  -methylpiperidine],  but  methylisopelletierine 
is  now  shown  to  be  a-2-W-methylpiperidylpropan-jB-one 
[2-acetonyl- 1  -methylpiperidine] . 

If  Hess  and  Gran’s  contention  were  correct,  the 
supposed  stereoisomerides  should  give  one  and  the 
same  methiodide,  but  two  distinct  methiodides  are 
obtained.  Further,  raethyl&opelletierine  and  methyl- 
conhydrinone  differ  greatly  in  their  reactions  as 
ketones.  The  former  is  readily  reduced  to  an  alcohol, 
the  latter  is  not,  and  so  on. 

Hess’  supposed  a-2-W-methylpiperklylpropan~p-one 
is  shown  to  be  a  mixture  (ef.  A.,  1917,  i,  350,  352 ; 
1918,  i,  34).  The  pure  ketone  has  been  synthesised  as 
follows  :  2-  (3-hydi^oxy-n-propylpyridine  (preparative 

details  for  this  are"  given) '  is  converted  into  the 
methosulphate,  which  is  reduced  catalytically  m 
presence  of  platinum-platinum  oxide  to  1. -methyl- 
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2- p-hydroxy-n-propylpiperidiuc ,  b.  p.  110 — 120°/22 
mm. "  Oxidation  of  the  latter  with  chromic  anhydride 
in  glacial  acetic  acid  at  the  b.  p.  gives  methyl  wo- 
pelletierine,  identified  by  conversion  into  the  pic-rate, 
hydrochloride,  hydrobromide,  ehloroaurate,  meih- 
iodide,  semiearbazone,  and  semiearbazone  hydro* 
chloride. 

Catalytic  reduction  of  2- p«liydrox3T- n-propylpyridine 
affords  2-p4iydroxy-n-propylpiperidine,  m.  p.  60—70° 
(the  low  m.  p,  45—47°  given  by  Ladenburg  is  accounted 
for  by  the  hygroscopic  nature  of  the  substance). 
Oxidation  of  the  latter  with  chromic  anhydride  in 
acetic  acid  produces  iffopelletierine  [a-2-piperidyl- 
propan-P-one],  the  picrate  of  which  melts  at  147— 
148°,  not  at  113—115°  as  stated  by  Hess  and  Eiehel 
(A.,  1918,  i,  34). 

Methylation  of  2-  S* hydroxy *?t-propylpiperidine  by 
Hess'  method  (A.,  1916,  i,  67 ;  1917,  i,  351)  gives 
I-meihyl-2-fiLhydroxy-tt-propylpiperidine,  identical 
with  the  above  product.  Its  picrate  melts  at  145°, 
not  at  136—137°  as  stated  by  Hess,  whose  product  was 
evidently  a  mixture ;  the  semicarbazone  hydrochloride 
has  decomp.  210°,  not  183°  (Hess), 

E.  E.  Turner. 

Caffeidine  and  caff eidinecarb oxylic  acid,  H. 
Biltz  and  H.  Rakett  (Ber.,  1928,  61,  [B],  1409— 
1422),— Caffeidine  (I)  is  readily  formed  when  caffeine 
is  shaken  with  2AT-sodhim  livdroxide  at  the  atmo- 
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spheric  temperature  and  is  separated  from  the 
resulting  solution  as  the  nitrate,  in,  p,  215°  (decoinp.). 
Tlic  filtrate  from  the  salt  is  treated  with  sodium 
acetate  and  copper  acetate,  whereby  copper  caffeidine* 
carboxylate  is  precipitated.  Caffeidine,  m,  p.  93°,  is 
isolated  from  the  nitrate  by  dissolution  in  sodium 
carbonate  and  extraction  with  chloroform.  When 
moist,  it  is  very  sensitive  to  air,  but  can  be  preserved, 
unchanged  when  dry  if  protected  from  light.  It 
behaves  as  a  monoacid  base- ;  the  perchlorate, 

C?H i2ON4,HC104 ,  in.  p.  220—221°  (decomp.),  hydro¬ 
chloride,  m.  p.  215°  (decomp,),  and  the  vanadyl- 
malormU ,  (C,Hl2OjS\)2,H,[V0(C3m04)2],2H20,  are 

described.  With  silver  nitrate  and  a  little  ammonia  it 
affords  silver  dicaff eidim  nitrate ,  Ag(C7H12GN4)2N03. 
The  basic  nature  of  caffeidine  appears  to  be  due  to  the 
nitrogen  atom  3 ;  the  methylamino -residue  attached 
to  carbon  atom  4  appears  incapable  of  adding  acid, 
probably  owing  to  "the  immediate  presence  of  the 
double  linking,  Benzoylcaffe idine  has  m.  p.  174°. 
The  action  of  nitrous  acid  gives  niiromcaffeidine , 
m.  p.  155°  (decomp. },  in  which  the  imino-group  8 
suffers  change,  the  methylamino-residue  7  remaining 
unaffected,  since  alfocaffurie  acid  and  caffeidinecarb- 
oxylic  acid  do  not  react  with  nitrous  acid.  Methyl 
sulphate  and  potassium  hydroxide  transform 
caffeidine  into  meihyloaffeidim ,  m.  p,  86°  ( perchlorate , 
m.  p.  173°),  whereas  it  is  not  affected  by  diazo¬ 
methane,  1  :  3 -Dimethylparabanic  acid  is  readily 
formed  by  oxidation  of  caffeidine,  probably  according 


to  the  scheme  :  (I)- — >NHMe*CO‘CQ*NMe*CG.»H— > 

99  ^>CO.  The  double  linking  between  carbon 
CJCTNMo  5 

atoms  4  and  5  is  readily  established  by  the  action  of 

methyl  alcohol  and  chlorine,  whereby  the  dimethyl 

ether  of  caffeidine- 4  :  5-glycol,  m.  p.  164G  (hydrochloride), 

is  produced.  The  action  of  chlorine  water  on  caffeidine 

affords  the  monohydrated  hydrochloride  of  the  base, 

C0<NM°  “CH*OH  m  112°,  from  which  the 
^NH>  (NHMeJU'OH  1 

tree  base,  m.  p.  1.63"  (decamp.),  is  derived  by  means  of 
potassium  eyanate. 

Caffeidine  is  readily  converted  into  caffeine  by 
treatment  with  ethyl  chloroformate  or  potassium 
eyanate.  Carbamide  and  caffeidine  when  treated  with 
hydrogen  chloride  afford  caffeidine- S-carboxylamide, 
m.  p.  244 — 245°,  which  is  transformed  by  boiling, 
dilute  mineral  acids  into  theobromine  and  methyl* 
amine,  thus  establishing  the  constitution  of  the  amide ; 
analogous  reactions  could  not  be  effected  with  thio- 
carbamide  or  guanidine.  With  tMocarbonjd  chloride 
caffeidine  affords  24hiocaffeine}  m,  p.  205°  after 
softening  at  203°  [ perchlorate ,  m.  p.  239—240° 
(decomp.)],  which  is  readily  chlorinated  in  chloroform 
to  $~chloro*24hiomffeimt  m.  p.  186—187°.  Treat¬ 
ment  of  the  latter  compound  with  sodium  methoxicb 
affords  $-methoxy-24hiocaffeine ,  m.  p.  174°,  from  which 
24hiotetramethyluric  acid ,  m,  p.  297—298°,  and  24hio~ 
1:3: 14rimethyluric  acid,  m.  p.  343°  (apparent 
decomp.),  are  derived  by  the  action  of  methyl  alcohol 
at  200°  and  warm  dilute  hydrochloric  acid,  respect¬ 
ively.  8-Chloro-2-thiocaffeine  and  potassium  hydro¬ 
gen  sulphide  afford  2  :  S-dithio-l  :  3  : 1 4rimethylunc 
acid,  C8H10ON4S2,  m.  p.  285°  (decomp.)  (monosodium 
and  monopotassmm  salts).  Treatment  of  the  dithio- 
acid  with  alkali  hydroxide  and  the  requisite  alkyl 
sulphate  or  bromide  yields  the  methyl,  m.  p.  183° , 
ethyl,  m.  p.  156°,  and  allyl,  m.  p.  98°,  ethers  of  2-ihio-S- 
tliioleaffeine. 

Caffeidinecarboxylic  acid,  m.  p.  159°  (decomp.)., 
with  acetic  acid  of  crystallisation,  m.  p.  127 — 129",  is 
obtained  from  the  copper  salt  (see  above).  An  ester 
could  not  be  obtained  by  treating  the  copper  salt  with 
ethyl  iodide  at  105 — li0°  or  from  the  free  acid  by 
ethyl  alcohol  and  hydrogen  chloride,  ethyl  sulphate 
and  sodium  hydroxide,  or  ethyl  p-toluenesulphonatc 
and  benzene.  A  nitroso- compound  or  a  benzoyl 
derivative  could  not  be  obtained.  Caffeidinecarboxylic 
acid  nitrate ,  CgHjoO^N^HNOa,  m.  p.  173°  (decomp.), 
and  the  corresponding  perchlorate ,  m.  p.  167—168° 
(decomp.),  and  hydrochloride ,  in.  p.  179°  (decomp.), 
are  described,  H.  Wbex * 


Sparteine.  I.  K.  Wiktebfeld  (Arch.  Pharm., 
1928,  268,  299— 325).— Sparteine  is  not  readily 
attacked  by  many  reagents  :  it  is  recovered  unchanged 
after  being  treated  with  ethyl  chloroformate,  or 
hydrogen  iodide  in  glacial  acetic  acid  at  the  b.  p.  or 
even  at  180°.  When  oxidised  it  tends  to  break  down 
completely,  but  Gadamers  reagent,  viz.  mercuric 
acetate  in  dilute  acetic  acid,  is  now  found  to  effect  a 
stepwise  dehydrogenation.  In  the  cold  two  hydrogen 
atoms  are  removed  and,  when  the  three  aeetato- 
mercurie  groups  introduced  are  eliminated,  there 
remains  in  the  solution  the  acetate  of  dehydrosparteine, 
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Ctf5H24N2,  Dehydrosparteine  is  isomeric  with  Will- 
statter’s  spartyrine  (A.,  1905,  i,  544),  but-  differs  com¬ 
pletely  from  the  dehydro-compound  of  Wolffenstein 
and  Beitmann  (A,,  1927,  887),  It  is  a  viscous  oil, 
unsaturated  and  unstable  when  exposed  to  air.  It 
has  [<x]D  —142*10°  (in  chloroform)  and  so  presumably 
a  double  linking  has  been  formed  in  proximity  to  an 
asymmetric  carbon  atom.  It  is  not  displaced  from 
its  salts  except  by  alkali  hydroxide  and  so  appears  to 
be  the  anhydride  of  the  earbinol  form  of  a  quaternary 
ammonium  base.  Moureu  and  Valour’s  formula  for 
sparteine  (A.,  1913,  i,  89)  allows  of  various  possi¬ 
bilities,  but,  as  will  be  seen,  the  main  result  of  the 
present  work  is  to  throw  doubt  on  the  validity  of  this 
formula.  Dehydrospaiieine  chloroplatinate,  m.  p. 
255°  (decomp,),  chhroauraie,  in,  p,  155—158%  and 
mercuric  chloride  double  sail ,  m.  p.  256—257°  (decomp.), 
are  described.  When  the  base  is  reduced  with  zinc 
and  hydrochloric  acid  sparteine  is  apparently  not 
regenerated,  for  the  product  has  [a]D  about  —18*5° 
and  yields  an  amorphous  chloroaurate,  m>  p.  168— 
167°,  Dehydrosparteine  is  oxidised  by  potassium 
permanganate  in  cold  acetone  solution,  the  equi¬ 
valent  of  five  oxygen  atoms  being  consumed.  The 
acid  so  obtained  is  a  syrup  which  is  converted  with 
difficulty  into  the  methyl  or  ethyl  ester.  The  methyl 
eater,  C15B2602N2,  yielded  once  a  solid  chloroplatinate, 
m.  p.  256—257°  (decomp,),  but  other  solid  derivatives 
were  not  obtained.  Efforts  to  prepare  a  chloride  or  an 
amide,  or  to  reduce  the  ethyl  ester  to  the  corresponding 
alcohol  were  likewise  fruitless,  and  on  distillation  the 
esters  decomposed  completely.  The  methyl  ester 
yields  an  oily  monoacetyl  and  an  oily  mononitrmo - 
derivative,  so  that  it  is  evident  that  in  the  oxidation 
one  nitrogen  atom  has  become  secondary  in  function. 
A  hydrazide  (bmzyiid&m  derivative,  m.  p,  207°)  is  also 
obtained ;  this  yields  a  nilrosoazide  which  is  normally 
converted  by  way  of  the  nitrosouretham  into  the  amine 
(pt crate,  m.  p.  187°),  but  all  these  derivatives  are 
either  gummy  or  viscous  oils.  When  the  oxidation  of 
sparteine  with  mercuric  acetate  is  carried  out  in  hot 
solution,  four  hydrogen  atoms  are  lost.  The  product, 
didehydrosparteine,  C15H22N2,  is  extracted  only  by 
using  an  ether-chloroform  mixture,  when  a  con¬ 
centrated  solution  of  the  acetate  is  treated  with  a 
great  excess  of  concentrated  sodium  hydroxide ;  it 
also  is  therefore  a  dehydrated  earbinol  base.  The 
only  well-crystallised  salt  obtained  was  the  perchlorate, 
be  p*  256°  (decomp,),  [ct]0  +44*87°  (the  optical 
activity  is  lost  on  basification  of  the  solution).  The 
chloroplatinate,  m.  p.  273°  (decomp.),  chloroaurate, 
ffi.  p.  147°  (decomp.),  picrate,  m.  p.  178°  (decomp.), 
and  met  curie  chloride  double  salt,  m.  p.  196 — 19SJ 
(decomp.),  are  also  described.  This  stepwise  oxid¬ 
ation  of  sparteine  is  evidence  that  there  are  two 
independent  nitrogen  ring  systems  in  the  compound, 
hut  suggests  that  they  are  either  not,  as  Moureu  and 
Valour’s  formula  (loc.  ciL)  would  indicate,  sym¬ 
metrically  arranged  about  a  central  carbon  atom  or 
Bot  built  on  a  similar  plan.  Didehydrospartelne  is 
oxidised  by  potassium  permanganate  in  cold  dilute 
sodium  carbonate  solution,  the  equivalent  of  ten 
oxygen  atoms  being  consumed,  to  a  dibasic  acid,  the 
methyl  ester,  Ci5H2fl04N2,  and  ethyl  ester,  C17H30O4N2, 
of  which  are  syrups.  The  methyl  ester  yields  diacetyl. 


and  dm^roso-derivafcives,  and  so  it  is  proved  that  both 
nitrogen  atoms  are  now  secondary  in  function.  The 
acetyl  derivative  of  the  ester  was  reduced  by  Karrer’s 
modification  of  Rouveault  and  Blanc’s  method  to  the 
corresponding  amino-alcohol,  which  was  obtained  in 
passable  yield ;  it  was  converted  directly  by  treatment 
first  with  phosphorus  pentaehloride  in  chloroform 
solution,  and  then  with  amalgamated  zinc  and 
hydrochloric  acid  into  a  base ,  C13H24N2(  ?),  the  chloro- 
ornate  of  which  had  m.  p.  145°  (decomp.).  The 
methyl  ester  gave  a  dihydrazide,  a  resinous  mass 
[benzylidene  derivative,  in.  p.  175°  (decomp.)],  which 
was  successively  converted  into  an  oily  dinUroso- 
diazide,  a  syrup; y  dinitrosourdhom ,  and  so  into  a 
diamino -compound,  which,  as  was  to  be  expected  from 
its  possessing  two  primary  and  two  secondary  amino  - 
groups,  yielded  a  Mrabenzoyl  derivative ;  this  was  an 
oil,  but  gave  a  crystalline  chloroaurate,  in.  p.  98° 
(decomp.). 

(With  W,  Ibsen.] — A  preliminary  account  is  given 
of  attempts  to  carry  out  the  Hofmann  exhaustive 
methylation,  which  was  the  main  theme  of  Moureu 
and  Valeuris  work  (loc.  oil*),  with,  particular  attention 
to  the  following  points :  (i)  the  products  of  each 
destructive  distillation  to  he  hydrogenated  so  as  to 
leave  no  unsaturated  linkings ;  (ii)  alter  each  methyl¬ 
ation  the  isomer  ides  to  be  separated ;  (ill)  in  forming 
methiodides  the  action  to  be  if  possible  stepwise,  i.e., 
to  break  up  one  IT-ring  at.  once.  The  a-methiodide  of 
sparteine  was  separated  and  converted  into  methyl- 
sparteine  as  described  by  Moureu  and  Valeur.  It  was 
not  found  possible  to  hydrogenate  this  directly  by 
catalytic  methods.  The  substance  is  a  mixture  of 
a-  and  (3 - methy lsparfceines,  and  the  ^compound  was 
separated  in  a  pure  condition  as  the  sparingly  soluble 
monohydriodide.  It  was  then  successfully  hydro¬ 
genated,  in  glacial  acetic  add  solution  and  using 
platinum  oxide  as  catalyst,  to  dihydro-  x-methyl- 
sparteine,  which  is  converted,  with  difficulty,  into  a 
dimethiodide,  m,  p,  125°.  The  formation  of  this  di- 
methiodide  rendered  it  impossible  to  carry  out  proposal 
(hi).  '  W.  A.  Silvester, 

Solutions  of  quinine  in  ethylurethane.  M. 
Giordan i  (Annali  Chim.  AppL,  1928, 18,  239—244).— 
When  heated  at  100°  or  exposed  to  ultra-violet  rays  in 
presence  of  various  substances,  solutions  of  quinine 
undergo  transformation  into  the  toxic  isomeride, 
quinotoxin.  Among  the  accelerators  of  this,  change 
are  urethane  and  glycerol,  which  arc  largely  used  in 
the  preparation  of  doses  for  endomuseufar  or  endo- 
venous  injection.  Alcohol,  chloroform,  and  hydro¬ 
chloric  acid  are  inactive  in  this  respect.  The  abnormal 
effects  sometimes  observed  when  quinine  is  adminis¬ 
tered  orally  may  arise  from  the  ingestion  of  foods, 
such  as  milk,  fruit,  etc.,  giving  rise  to  the  formation  of 
malic,  citric,  or  lactic  acid,  which  may  effect  partial 
conversion  of  the  quinine  into  quinotoxin. 

T.  H.  Pope. 

Double  salts  of  alkaloids  with  zinc  iodide,  K. 
Danet  (J.  Pharra.  Chim.,  1928,  7,  [vui],  548—650).— 
Crystalline  compounds  of  quinine  and  codeine,  con¬ 
taining  1  mol.  of  zinc  iodide  to  l  mol.  of  quinine 
dihydriodide  and  2  mola.  of  codeine  hydriodide, 
respectively,  are  obtained  by  mixing  warm  solutions 
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of  the  appropriate  salts  acidified  with  hydriodic  acid,  differing  structurally,  not  being  simply  cis-trans- 
and  cooling  slowly,  B,  Fullman.  isomeridea,  R.  Brightman. 


Alkaloid  of  Cory  da  Us  cava.  XII.  Synthesis 
of  fZ-bulb ocapnine  methyl  ether.  E.  Spath  and 
0,  Hromatka  (Ber.,  1928,  61,  [J3],  1334—1342; 
cf,  Gadamer,  A,,  1911,  i,  1012;  Spath  and  others,  this 
vol.,  432),  - —  Nitroliomomratroylkamopiperonylamide, 
CH202:Cr>H3*[CH2]?‘NH*C()-CH2-G6H2(0Mc)2*H0?J 
m.  p.  158°,  is  obtained  in  94*6%  yield  by  the  action  of 
niirohomoveratroyl  chloride ,  m.  p.  54 — 56°,  on  homo- 
piperonylamine  in  benzene,  sodium  hydroxide  being 
added  to  complete  the  reaction.  It  is  transformed  by 
the  relatively  prolonged  action  of  phosphoric  oxide  on 
small  quantities  of  the  material  into  6  :  7 -methylene- 
dioxtj - 1  :  2'-»iiro-3'  :  4' - dimethox ybenzt/l- 3  :  4 -dihydro- 
imquinoline,  m.  p.  167*5— 168°  [i hydrochloride ,  decomp, 
21.7—218°;  metkiodide,  m,  p.  192—193°  (decomp,)]. 
The  methiodide  is  converted  into  the  more  freely 
soluble  meihochloride,  which  is  reduced  by  tin  and 
hydrochloric  acid  in  alcoholic  solution  to  the  non- 

crys  tall  ine  ammo  -  deri  v  ati  ve . 
Diazotisation  of  the  latter 
followed  by  treatment  with 
copper  powder  and  reduction 
with  zinc  dust  and  con¬ 
centrated  hydrochloric  acid 
affords  bulbocapnine  methyl 
(I),  with  bases  of  the 
type  of  dilaudanosine, 
phenolic  bases,  and  other  impurities.  Purification  of 
bulbocapnine  methyl  ether  is  exceptionally  difficult 
and  is  largely  effected  by  distillation  in  a  high  vacuum, 
whereby  a  fraction  of  b.  p.  170— 190o/O 0005  mm.  is 
obtained  closely  analogous  to  the  methyl  ether  of 
natural  bulbocapnine.  A  small  portion,  soluble  in 
light  petroleum,  is  undoubtedly  ^-bulbocapnine 
methyl  ether.  Resolution  of  the  crude  product  with 
Z-tartaric  acid  yields  d- bulbocapnine  methyl  ether, 
identical  with  the  natural  product.  H,  Writs'. 


Constitution  of  ^-scopine.  M.  Polonovski  and 
M.  Polokoyskt  (Bull.  Boc.  cliim.,  1928,  [iv],  43, 
590 — 603 ) . — Mainly  an  account  of  work  already 
published  (this  vol,,  310).  In  the  conditions  described 
by  Gadamer  (A,,  1921,  i,  588)  chlorosulphonation  of 
^-scopine  affords  a  sulphuric  ester, 

£H— VH— QH2 

RMe  QB>0*S03H,  m  p  above  300°, 

. fiTT  Ajj 

wJnL  vdi  g 

regenerating  copine  on  hydrolysis.  ^-Scopine  is 
unattacked  by  sodium  in  xylene,  whereas  scopoline  is 
partly  converted  into  a  sparingly  soluble  sodium 
compound  which  readily  dissociates.  These  results, 
the  formation  of  nor-^-scopine  by  alkaline  oxidation 
with  barium  permanganate,  the  formation  of  the  same 
degradation  products  in  approximately  the  same  yield 
with  chromic  and  sulphuric  acid  as  arc  afforded  by 
scopinium  salts,  and  the  difference,  in  properties 
between  the  phony  lurethanes  of  0-scopine  and 
scopoline  confirm  the  structure, 

<CH—QH— QH* 

NMe  previously  advanced  (be.  ciL) 

CH — CH — CH2 

for  0-scopine,  the  ^-scopine  and  scopine  derivatives 


Organic  derivatives  of  silicon,  XXXVI. 
Highly  complex  condensation  products  of  di¬ 
phenyl-  and  di-p-tolyl-silicanediol.  Fission  of 
the  Si-Ph  linking;,  F.  S.  Kipping  and  A.  €4.  Murray 
(J.C.S.,  1928,  1427 — 1431). — Three  open- chain  and 
two  closed-chain  condensation  products  formed  from 
2,  3,  or  4  mols.  of  diphenylsilieanediol  have  been 
described  (J.C.S.,  1912,  101,  2108;  J.C.S.,  1914, 105, 
484)  and  also  2  (or  3)  closely  related  derivatives  of 
di-p-tolylsilicanediol  (J.C.S.,  19.23,  123,  2833).  By 
the  action  of  alkalis  at  100°,  each  of  these  diols  is 
converted  into  a  mixture  of  much  more  complex 
condensation  products ,  which  with  the  aid  of  boiling 
benzene  can  be  separated  into  an.  insoluble  (A)  and  a 
soluble  portion  (B) ;  all  these  four  substances  seem  to 
be  amorphous  and  melt  indefinitely  or  decompose  at 
high  temperatures.  The  mol.  wts.  ol  the  two  (£) 
compounds  determined  in  camphor  indicate  molecules 
of  the  order  of  (SiR20)2o>  but  it  lias  not  been  possible  to 
decide  whether  any  of  the  four  products  is  an  open-  or 
a  closed -chain  compound;  if  of  the  former  type  the 
silicanediols  may  be  compared  with  methylene  glycol 
in  their  capacity  for  forming  a  whole  series  of  anhydro- 
derivatives;  if  of  the  latter  type,  it  would  seem  that 
compounds  containing  closed  chains  of  20  or  more 
-SiR20™  groups  are  formed  even  more  readily  than 
the  C10 — C16  cyclic  ketones  investigated  by  Ruzicka. 

Diphenylsilieanediol  is  very  slowly  decomposed  by 
20%  sodium  hydroxide  solution  at  95—100°  with 
formation  of  benzene  and  sodium  silicate. 

M,  Clark. 

Organic  derivatives  of  silicon,  XXXVII. 
Production  of  tetrabenzylsilicane,  tribenzyl- 
silicyl  oxide ?  and  other  products  by  the  action 
of  sodium  on  dibenzylsilieon  dichloride.  A.  R. 
Steele  and  F.  S.  Kipping  (J.C.S.,  1928,  1431 — 1439). 
— Complex  changes  occur  when  dibenzylsilieon  di- 
chloride  is  heated  with  sodium  (or  potassium)  in 
toluene  solution  in  absence  of  oxygen,  and  no  silico* 
hydrocarbon  corresponding  with  one  or  other  of  the 
four  compounds  (SiPh2)a  produced  from  diphenyl- 
silicon  dichloride  (this  vol.,  79)  has  been  obtained. 
The  soluble  product  contains  a  very  small  proportion 
of  tribenzyl  silicyl  oxide  and  about  15%  of  tetra- 
benzylsilieane,  the  rest  consisting  of  a  resinous  sub¬ 
stance  which  seems  to  be  an  oxide  [Si(C.H2Ph)2]40; 
some  insoluble  material  which  contains  less  than  one 
benzyl  group  to  each  silicon  atom  is  also  formed.  The 
apparent  migration  of  benzyl  groups  from  silicon  to 
silicon  seems  to  be  due  to  the  fission  of  the  Si— CH2P1i 
binding  by  the  alkali  metal  with  formation  of  sodium 
benzyl,  which  then  reacts  with  the  unchanged  di- 
ehloride ;  there  is  ample  evidence  that  organic  sodium 
compounds  are  produced  at  some  stage  of  the  inter¬ 
action  although  their  nature  is  unknown.  The  fact 
that  the  main  product  is  an  oxide  (as  proved  by 
determinations  of  its  hydrogen  value),  in  spite  of  all 
precautions  having  been  taken  to  exclude  oxygen  and 
moisture,  is  ascribed  to  the  presence  of  a  very  small 
proportion  of  oxides  in  the  alkali  metals,  ^  The 
properties  of  this  oxide  rendered  its  investigation  a 
matter  of  considerable  difficulty  and  no  crystalline 
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derivative,  except  dibenzylsilicanediol,  has  been 
obtained  from  it.  During  its  examination,  it  was 
found  that  certain  benzyl  derivatives  of  silicon  are 
readily  attacked  by  alkalis,  with  fission  of  the 
carbon-silicon  binding ;  dibenzylsilicol,  for  example, 
is  decomposed  into  toluene  and  silica  or  benzyl- 
siliconic  acid  at  temperatures  below  100°. 

M.  Clark. 

Behaviour  of  polypeptides  and  their  deriv¬ 
atives  towards  alkalis  and  acids.  VI.  Experi¬ 
ments  with  polypeptides  substituted  in  the 
amino -group.  E.  Arderhalden  and  P.  Moller 
(Z.  physiol,  Chem.,  192S,  174,  190 — 213). — The 
previous  findings  (cf,  this  vol.,  81),  that  the  velocity  of 
hydrolysis  of  polypeptides  by  dilute  alkalis  is  influenced 
by, substitution  in  the  free  amino -group  and  that  the 
benzoyl  group  accelerates  whilst  the  (B -naphthalene- 
sulphonyl  group  retards  this  hydrolysis,  have  been 
confirmed  with  other  di-  and  tri-peptides.  Thus 
benzoyl -dl-leu cylgly cine  is  hydrolysed  by  A7- sodium 
hydroxide  at  38°  more  quickly  than  dhleucylglyeine, 
whilst  the  fl -naphthalenes ulph on yl  derivative  under¬ 
goes  no  significant  hydrolysis.  Similar  results  have 
been  obtained  with  dl-  leucyl-dTleueine  (with  32Vr~ 
sodium  hydroxide  at  100°),  glycyl-dMeueylglyeine  and 
glycyl-dMeueyM£-leucine  and  their  derivatives.  With 
glyeyl-cZAleueyl-dT  leucine,  cleavage  of  the  glycine 
occurs  first  with  the  formation  of  leucyl-leucine,  which 
is  hydrolysed  very  slowly.  The  following  groups  have 
an  accelerating  influence  similar  to  that  of  benzoyl, 
whereas  the  oleoyl  group  retards  :  propionyl,  butyryl, 
and  wvaleryl.  The  following  compounds  have  been 
prepared  :  chloroacetyl-d\~leucylglycine,  m.  p.  145°, 
ghjcyl - d  1  - leucylglycine ,  decomp,  at  232°,  chloroacety I- 
dl-leucyl-dl-leucine,  m.  p.  138°  (sinters  at  136°), 
glycyl-dl-leucyl-dl-leucine,  decomp,  at  227°,  benzoyl- 
dl-leucyl-dl-leucine,  m.  p,  185°  (sinters  at  183°), 
benzoylglycyl-dl-leucylglycine,  m.  p.  177°,  benzoyl- 
glycyi-d  Uleucyl  -  dl  -  leuc  hie ,  m.  p.  117—118°,  p-mtro- 
bmzoijl~d\-leucylglycine,  m.  p.  184°,  ^-naphthalene- 
sulphonyl-d\-leucyl-dl-leuci?ie,  m.  p.  158°  (sinters  at 
156°),  (3  -  naphthalenesulphonylglycyl  -  dl  -  leucylglycine, 
m.  p.  158°,  $-7iaphthalene$ulphonylglycyl-dl~leucyl-d\- 
leucine,  m.  p.  140°,  propionyl-dl-leucylglycine,  m.  p. 
140 u,  butyryl-dl-leucylglycme,  m.  p.  150°,  iso mileryl- 
dVhucylglycine,  in.  p.  180 — 181°,  b enzenesulphonyl- 
dl- leucylglycine,  an  oil,  and  oleoyl-dl-leucylglycine, 
m,  p.  129°.  A.  Wormall. 

Chromoproteins.  Acid-combining  properties 
of  glob  in.  N.  Is  hi  yam  a  (Z.  physiol.  Chem.,  1928, 
176,  294 — 300) — When  a  solution  of  globin  in  a  large 
excess  of  0*  IjW  hydrochloric  acid  is  treated  with 
alcohol  and  ether,  a  hydrochloride  is  precipitated. 


Similarly  salts  containing  phosphoric  acid,  eosin,  and 
taurine,  have  been  obtained.  Maximum  combin¬ 
ation  occurs  with  strong  inorganic  acids. 

H.  Burton, 

Preparation  of  electrolyte-free  gelatin.  J.  H. 
NoRTimor  and  M.  Kunitz  (J.  Gen.  Physiol.,  1928,  II, 
477—479) .—Powdered  gelatin  is  treated  with  acetic 
acid  (ilf/128)  to  remove  cations,  and  then  with  dilute 
sodium  hydroxide  solution  to  remove  anions.  The 
gelatin  is  brought  back  to  its  isoelectric  point  with 
dilute  acetic  acid  and  washed  well  to  remove  electrolyte. 

W.  O.  Kermack. 

Determination  of  organic  carbon  in  soil  and  in 
pure  organic  compounds  by  means  of  perman¬ 
ganic  anhydride.  L.  U,  Be  Nando  (Giorn.  Chim. 
Ind.  AppL,  1928,  10,  253 — 255). — Durand’s  method 
(A.,  1924,  ii,  500,  546)  may  be  modified  to  make  it  of 
general  applicability.  With  a  soil,  0*2—4  g.  of  the 
powdered  sample  and  5  c.c.  of  30%  sulphuric  acid 
solution  are  introduced  into  a  carbon  dioxide  flask 
which,  if  the  soil  is  calcareous,  is  heated  for  a  few 
moments  and  freed  from  the  liberated  carbon  dioxide 
by  a  current  of  air  and  then  cooled.  The  flask  is  fitted 
with  means  for  introducing  reagent,  and  connected 
with  suitable  absorption  vessels  etc.  Permanganic 
anhydride  (prepared  by  dissolving  1  g.  of  potassium 
permanganate  in  10  c.c.  of  cold,  concentrated  sulphuric 
acid)  is  drawn  gradually  into  the  flask,  the  reaction 
with  the  soil  occupying  only  a  few  seconds.  The 
flask  is  then  heated  to  boiling  in  5  min.  and  the 
heating  discontinued,  a  stream  of  air  being  drawn 
through  the  apparatus  for  10—15  min.,  and  the 
absorption  apparatus  detached,  cooled,  and  weighed. 

With  a  pure  organic  compound,  0T — 0*2  g.  is  added 
to  or,  better,  dissolved  in  5  c.c.  of  sulphuric  acid, 
10  c.c.  of  the  permanganic  anhydride  are  added,  and 
the  heating  is  carried  out  carefully,  the  liquid  being 
finally  kept  boiling  for  2—3  min.  The  subsequent 
procedure  is  as  with  soil.  The  whole  operation 
occupies  20 — 30  min. 

With  pure  compounds,  the  results  obtained  are 
practically  of  theoretical  accuracy,  and  with  soils, 
values  virtually  identical  with  those  given  by  ordinary 
elementary  analysis  are  found.  T.  H.  Pope. 

Elementary  organic  analysis.  A.  Wahl  and 
J.  P.  Sisley  (Compt.  rend.,  1928, 186,  1555—1558).— 
The  rapidity  of  the  combustion  method  of  Heslinga 
(A.,  1925,  ii,  65)  is  due  to  the  small  amounts  of  material 
used  and  not  to  the  replacement  of  the  copper  oxide 
by  manganese  dioxide.  Operating  with  0-08—04  g. 
of  the  substance  and  a  shortened  tube  (55—60  cm.)  of 
the  usual  construction,  accurate  determinations  may 
be  made  in  -4—1  hr.  G.  A.  G.  Gough. 


Biochemistry, 


Determination  of  the  respiratory  elimination 
of  acetone  in  man,  R.  Coquoin  (Compt.  rend., 
1928,  186,  1581— 1582).— Acetone  is  eliminated  by 
respiration  after  oral  administration  in  approximately 
constant  amounts  during  the  first  period  and  then 
in  smaller  amounts.  The  acetone  in  the  breath  is 
absorbed  by  passage  through  an  aqueous  solution  of 


sodium  sulphite  and  hydrogen  sulphite,  liberated  by 
distillation  with  sodium  hydroxide,  and  collected  in 
w'ater.  The  distillate  is  basified  with  sodium  hydr¬ 
oxide  and  a  known  excess  of  iodine  added.  The 
amount  of  acetone  present  is  determined  by  titration 
of  the  excess  iodine  with  sodium  thiosulphate. 

G.  A.  C.  Gouoii. 


910 


BRITISH  CHEMICAL  ABSTRACTS, — A. 


Minimum  oxygen  pressure  necessary  for  life. 
Bekague,  Garsaux,  and  G.  Richet,  jun.  (Compt, 
rend.,  1928, 186,  1573 — 1575). — The  minimum  partial 
pressure  of  oxygen  necessary  for  life  in  a  non-toxic 
gas .  mixture  (critical  physiological  oxygen  pressure) 
is  found  to  be  lower  in  mixtures  containing  a  smaller 
proportion  of  oxygen.  It  is  concluded  that  the 
absolute  pressure  of  the  oxygen  is  not  the  only 
factor,  affecting  respiration  and  that  consequently, 
in  aviation,  life  should  become  impossible  at  lower 
altitudes  than,  those  indicated  bv  the  theory  of 
Bert.  G.  A.  C.  Gough. 

Respiration  of  nerve  in  oxygen  and  in  nitrogen, 
B.  W.  Gerard  (Amer.  J,  Physiol.,  1927,  82,  381— 
404) . — The  oxygen  consumption  of  the  resting  frog's 
sciatic  nerve,  the  oxygen  consumption  and  carbon 
dioxide  production  of  the  stimulated  nerve  and  of 
the  nerve  after  being  kept  in  nitrogen  have  been 
determined  manometrieally.  The  resting  oxygen 
consumption  after  the  first  hour  is  constant  for 
20  hrs.  Small  amounts  of  dextrose  and  sodium 
lactate  are  without  effect  Potassium  cyanide  dimin¬ 
ishes  but  does  not  abolish  the  oxygen  consumption 
even  in  0-0  Of -concentration.  The  temperature  co¬ 
efficient  is  2*2  between  15°  and  25°.  The  respiratory 
quotient  is  0*77.  The  quantitative  and  time  relations 
between  the  character  of  the  stimulus  and  the  extra 
metabolism  of  the  stimulated  nerve  are  reported  and 
good  agreement  is  found  between  the  extra  oxygen 
consumption  and  the  extra  heat  produced.  The 
temperature  coefficient  of  extra  oxygen  consumption 
is  2*1  and  the  respiratory  quotient  of  excess  meta¬ 
bolism  is  0*97,  The  question  of  the  rate  of  diffusion 
of  oxygen  into  isolated  nerves  is  considered  mathem¬ 
atically,  A  nerve  kept  in  nitrogen  develops  an 
“  oxygen  debt.”  It  is  considered  that  nerve  does  not 
rely  on  a  lactic  acid  mechanism  as  a  source  of 
anaerobic  energy  for  activity,  but  that  some  oxidising 
reserve  is  present.  R.  K.  Cannan. 

Union  of  carbon  dioxide  and  haemoglobin. 
B.  Groak  (Biochem.  Z.,  1928,  196,  478— 487).— The 
results  of  Straub  and  Meier  (A.,  1918,  ii,  467 ;  1919, 
i,  53 ;  1920,  i,  200)  are  critically  discussed  and  their 
conclusions  are  tested.  Haemoglobin  unites  with 
carbon  dioxide  both  as  an  acid  and  in  virtue  of  the 
ampholytie  character  of  haemoglobin,  the  union  being 
therefore  affected  by  the  presence  of  neutral  salts. 

P.  IV  »  OfjTTTTTCRTUTCK  . 

Determination  of  haemoglobin  by  means  of 
the  silver  iodide  photogalvanic  cell.  K,  Ucm- 
yama  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1928,  8,  173 — -184), — The  coincidence  of  the  principal 
absorption  bands  of  haemoglobin  with  the  region  of 
maximum  sensitivity  of  the  silver  iodide  photo- 
galvanic  cell  has  been  utilised  for  the  determination 
of  hemoglobin  in  blood,  the  amount  of  absorption 
as  measured  by  the  silver  iodide  cell  being  made  an 
index  for  the  concentration  of  haemoglobin  in  the 
absorbing  layer,  E.  A*  Ltjkt. 

Oxidation  of  sodium  lactate  by  red  blood  cells. 
G.  B.  Ray  (Amer.  J.  Physiol.,  1927,  82,  405—414). — 
The  consumption  of  oxygen  and  production  of  carbon 
dioxide  have  been  demonstrated  in  suspensions  of 
blood  cells  in  isotonic  buffered  solutions  of  sodium 


lactate.  In  the  absence  of  oxygen  the  product  is 
acetaldehyde.  In  the  presence  of  oxygen  methaeino- 
globin  is  formed.  R.  Eh  Cannax. 

Effeet  of  carbon  monoxide  and  oxygen  at  high, 
pressure  on  the  oxidation  of  gnaiacnm  by  animal 
tissue.  A.  L.  Meyer  (Amer.  J.  Physiol.,  1927,  82, 
370 — 375). — The  ability  of  blood  to  oxidise  guaiacum 
in  the  presence  of  hydrogen  peroxide  depends  on  the 
ratio  of  peroxide  to  blood.  In  the  presence  of  carbon 
monoxide,  the  proportion  of  hydrogen  peroxide 
required  is  increased.  Carbon  dioxide,  on  the  other 
hand,  does  not  inhibit  the  peroxidase  reaction  of 
muscle  tissue.  Brain  tissue  that  has  been  exposed 
to  oxygen  under  pressure  gives  a  weaker  test  than 
does  untieated  brain  tissue .  R.  R»  G ah n a h  « > 

Fall  of  osmotic  pressure  and  of  hydrogen-ion 
concentration  in  the  arterial  blood  and  the  blood 
of  the  portal  and  hepatic  veins.  C.  Hablbr  and 
K.  Weber  (Biochem.  Z.,  1928,  195,  364— 375).— The 
osmotic  pressure  of  arterial  blood  and  blood  of  the 
hepatic  and  portal  veins  is  determined  cryoseopically 
before  and  after  removal  of  carbon  dioxide.  In  fast¬ 
ing  animals,  when  the  tension  of  carbon  dioxide  is 
not  taken  into  account,  the  osmotic  pressure  of  the 
blood  of  the  portal  vein  is  not  higher  than  that  of 
the  arterial  vein  and  that  of  the  hepatic  vein  is  only 
slightly  higher,  whilst  if  the  tension  of  carbon  dioxide 
is  taken  into  consideration,  the  osmotic  pressure  of 
the  blood  of  the  portal  vein  is  definitely  higher  than 
that  of  the  arterial,  but  that  of  the  blood  of  the 
hepatic  vein  is  not  higher  than  that  of  the  portal 
vein  blood,  A  method  is  described  for  obtaining  the 
ft  actual  ”  reaction  of  blood,  the  blood  of  the  portal 
vein  being  found  usually  to  be  more  acid  than  the 
arterial,  and  of  the  hepatic  vein,  more  alkaline  than 
that  of  the  portal  vein.  P.  W.  Cluttekbuck, 

Regulation  of  the  hydrogen -ion  concentration 
of  blood.  IV.  Chemical  properties  of  quinone, 
quinol*  and  quinhydrone  and  their  relation  to 
the  reduction  and  oxidation  systems  of  blood. 
V.  Influence  of  salts,  acids,  and  bases  and  of 
temperature  on  the  course  of  the  potential 
of  quinone,  quinol.  and  quinhydrone.  VI. 
Thermodynamic  action  of  different  standard 
solutions  on  the  quinhydrone  electrode.  VII* 
Relationship  of  buffering  to  the  chemical 
reactions  of  quin  one,  quinol,  and  quinhydrone, 
Buffer  regulation  of  the  chemical  reactions 
of  blood  and  tissue  fluids.  VIII.  Influence  of 
temperature  on  the  development  of  potential  by 
serum,  plasma,  blood,  blood-corpuscle  suspen¬ 
sions,  and  haemoglobin  solutions  during  the  use 
of  the  quinhydrone  electrode.  S.K.  Lnx  (Biochem. 
Z.,  1928, 195, 248—273, 274— 300, 301— 308, 309—335 
336—363  ;  cf.  A.,  1927,  786),— IV.  The  course  of  the 
potential  during  dissolution  of  quinone,  quinol,  and 
quinhydrone  is  irregular,  rising,  during  thorough  stir¬ 
ring,  for  the  first  5—10  min.  and  then  gradually 
falling.  A  saturated  solution  of  quinone  shows  a 
smaller,  of  quinol  a  larger,  and  of  quinhydrone  an 
intermediate  PJ9.  The  potential,  ill  an  oxidation- 
reduction  system,  is  directly  proportional  to  the  reduc¬ 
tion  and  inversely  to  the  oxidation  of  quinhydrone. 
Reduction  and  oxidation  of  quinhydrone  change  not 
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only  the  hydrogen-ion  concentration,  but  also  the 
number  of  charges  absorbed  in  these  reactions.  The 
reactions  between  quinone  and  quinol  and  between 
oxy-  and  met-hsemoglobin  are  theoretically  discussed 
and  relationships  deduced  between  concentration  of 
hydrogen  ions  and  of  other  materials  and  between 
the  reaction  velocity  coefficients.  Quinone,  quinol, 
and  quinhydrone  can  convert  oxy  haemoglobin  and 
possibly  reduced  haemoglobin,  into  met  haemoglobin, 
the  reduction  with  quinone  and  quinhydrone  being 
very  rapid. 

V.  The  potential  developed  during  dissolution  of 
quinone,  quinol,  and  quinhydrone  is  increased  by  rise 
in  temperature,  but  is  not  doubled  by  a  rise  of  10°. 
The  course  of  the  potential  is  not  affected  by  dilute, 
but  is  inhibited  by  saturated,  salt  solutions  and  also 
by  strongly  acid  or  alkaline  solutions,  but  is  increased 
in  neutral  and  faintly  alkaline  dilute  solution. 
Oxidation  of  quinol  takes  place  very  rapidly  and  the 
rate  is  greatly  influenced  by  temperature. 

VI.  The  quinhydrone  P.D,  for  the  three  standard 
solutions  most  frequently  used  in  the  electrode,  viz., 
standard  acetate,  VcibeTs,  and  electrode  solution, 
after  thorough  stirring  for  30 — 60  sec.,  shows  no  real 
variation.  The  potential  of  these  three  solutions  is 
lowered  by  rise  of  temperature,  the  change  of  potential 
being  almost  a  linear  function  of  change  of  temper¬ 
ature.  By  change  of  temperature  of  the  opposed 
positive  and  negative  electrodes,  it  can  be  shown 
that  the  P.D.  of  standard  acetate  and  electrode 
fluids  is  almost  a  linear  function  of  temperature, 
whereas  the  curve  for  Veibcl’s  solution  and  standard 
electrode  fluid  shows  considerable  deviation.  For  the 
determination  of  pB  by  the  quinhydrone  electrode, 
absolute  equality  of  temperature  of  the  two  electrodes 
is  essential. 

VII.  The  relationships  between  change  of  potential 
and  displacement  of  hydrogen -ion  concentration, 
between  potential  changes  and  buffering,  between 
the  oxidation-reduction  system  of  quinhydrone  and 
haemoglobin,  and  between  reaction  velocity  and  buffer¬ 
ing  are  formulated,  discussed  theoretically,  and 
experimentally  investigated.  Buffering,  apart  from 
regulating  acid-base  equilibrium,  appears  also  to 
inhibit  many  chemical  reactions  such  as  reduction 
and  oxidation  of  quinhydrone  and  the  reductions  and 
oxidations  of  blood  and  tissue  fluids.  An  investig¬ 
ation  of  the  influence  of  temperature  on  the  chemical 
reactions  between  different  buffer  mixtures  and 
saturated  quinhydrone  shows  that  a  rise  of  10°  does 
not  double  the  reaction  velocity. 

VIII.  The  reaction  velocity  or  rate  of  fall  of 
potential  of  dilute  (1  in  4)  blood  or  serum  is  about 
doubled  for  each  rise  of  10°  from  10°  to  40°.  For 
whole  blood,  the  rate  of  change  of  potential  does  not 
run  parallel  with  temperature.  The  thermodynamic 
relationship  between  oxy-  or  met-hsemoglobin,  total 
buffering,  and  quinhydrone  is  theoretically  discussed. 
The  determination  of  the  initial  potential  of  serum, 
plasma,  diluted  blood,  and  haemoglobin  solutions  is 
best  carried  out  at  lower  temperatures  when  the 
velocity  is  much  smaller.  The  chief  disadvantage  of 
the  quinhydrone  electrode  for  the  determination  of 
the  pa  of  blood  lies  m  the  reduction  processes  between 
quinhydrone  and  the  hydrogen  ions  or  the  haemoglobin. 


The  reduction  process  with  quinhydrone  and  oxy- 
haemoglobin  is  more  sensitive  to  change  of  temperature 
and  occurs  more  quickly  than  the  oxidation  process. 

P,  W.  Clutterbuck. 

Colorimetric  determination  of  pK  of  urine  and 
of  blood.  V.  C.  Myers  and  E.  Muxtnvtler  (J. 
Biol.  Chem.,  1928,  78,  225—242,  243— 255).— The 
pn,  of  urine  diluted  1  :  5  with  0*9%  sodium  chloride 
and  kept  under  oil  during  the  experiment,  is  deter¬ 
mined  colormietrically  by  the  use  of  the  appropriate 
indicator  of  the  phthalein  series  and  a  bicolorimeter ; 
subtraction  of  0*2  from  the  figure  so  observed  at  25° 
gives  the  true  (electrometric)  of  the  undiluted  urine 
at  38°.  The  salt  errors  of  the  various  indicators 
employed  have  been  investigated.  Application  of 
the  bicolorimeter  to  the  method  of  Cullen  (A.,  1922, 
ii,  672)  for  the  determination  of  the  of  blood- 
plasma  gives  good  results,  the  observed  value  at  25° 
being,  for  human  blood,  6*22  pK  greater  than  the  true 
value  at  38° ;  the  difference  between  the  observed 
and  the  true  value  is  chiefly  due  to  the  difference  of 
temperature.  C.  K.  Harington. 

Determination  of  catalase  in  Mood.  P.  I. 
Goltzov  and  V,  D.  Jankovski  (Russ.  J.  Physiol., 
1928,  li,  33—42).— The  method  of  Bach  and  Zubkova 
(A.,  1922,  i,  392)  is  not  suitable  for  the  determination 
of  catalase  in  blood,  but  satisfactory  results  are 
obtained  if  the  amount  of  hydrogen  peroxide  used  is 
doubled.  If  the  blood  solution  has  been  kept  at  the 
ordinary  temperature  for  some  time  before  extracting 
the  catalase  it  is  necessary  to  add  traces  of  ethyl 
alcohol  (1  :  5000)  in  order  to  reactivate  the  catalase. 

W,  0.  Kermack. 

Fate  of  acetylcholine  in  blood.  I  and  II.  O. 
Galehr  and  F.  Plattner  (Pfluger’s  Archiv,  1927, 
218,  488—505,  500—513;  Chem.  Zentr.,  1928,  i, 
1056). — “  Vagus  substance  ”  and  acetylcholine  are 
apparently  identical.  Acetylcholine  is  deacetylated 
very  rapidly  by  human  blood,  the  reaction  being  com¬ 
plete  in  24  sec,  at  20°,  or  15  sec.  at  40°;  the  effect 
appears  to  be  due  to  the  albumin  fraction,  and  not  the 
globulin  fraction,  and  is  less  rapid  with  animal  blood 
than  with  human  blood,  A.  A,  Eldridge. 

Adsorption  of  phenol-red  by  the  blood  of 
animals,  L.  Bratjh  (Pfluger’s  Archiv,  1927,  218, 
523 — 527 ;  Chem.  Zentr.,  1928,  i,  1 054) . — Differences 
in  the  absorption  of  phenol-red  by  blood  and  sera 
do  not  support  the  supposed  connexion  between 
adsorptive  power  and  fission  of  acetylcholine. 

A!  A.  Eldridgr. 

Adsorption  of  quinine  by  blood  cells.  O.  S. 
Gibbs  (J,  Pharrn.  Exp,  Then,  1928,  33,  185—190 ; 
cL  Acton  and  King,  A.,  1921,  i,  474).- — In  the  method 
of  Ramsden  and  Lipkin  (Brit,  Med.  J.,  1918,  i,  580) 
for  determining  quinine  in  small  amounts  of  blood 
ten  separate  extractions  of  10  c,c.  were  substituted 
for  the  repeated  process.  By  extracting  for  several 
minutes  with  0-6%  acid,  followed  by  saturation  of 
the  extract  with  solid  ammonium  sulphate  in  known 
amounts,  crystallisation  during  filtration  was  avoided. 
The  importance  of  adsorption  errors  is  emphasised. 
The  results  of  Acton  and  .Bong  were  confirmed.  It 
was  found  that  under  the  conditions  of  experiment 
(defibrinated  rabbit's  blood  was  used)  about  75%  of 
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the  quinine  added  to  blood  can  be  recovered  and  that 
the  quinine  is  distributed  approximately  equally 
between  cells  and  serum,  W.  McCartney. 

Bilirubin  content  of  blood  following  injections 
of  chlorophyll.  J.  L.  Bolivian,  C.  Sheard,  and 
F.  0.  Mann  (Aimer.  J.  Physiol,  1927,  82,  239—240).— 
No  increase  occurred  in  the  rate  of  bilirubin  form¬ 
ation  in  dogs  following  intravenous  injection  of  chloro¬ 
phyll  ~  R.  K.  G ANNAN. 

Detection  of  menstrual  Mood.  II.  Meno- 
toxin  and  yeast  fermentation.  K.  Bohmer  (Deut, 
Z.  ges.  geriehtl  Med.,  1927,  10,  448—456 ;  Chem. 
Zentr.,  1928,  i,  1055). — Dried  menstrual  blood  of  the 
first  and  second  days  in  6*6—10%  solution  arrests  the 
fermentation  of  dextrose ;  inhibition  by  blood  of  the 
umbilical  cord  or  of  cadavers  is  less  marked.  Inhib¬ 
ition  is  particularly  marked  with  premenstrual  and 
menstrual  saliva.  Umbilical  cord  blood-serum  appears 
to  contain  an  inhibitive  agent  which  is  paralysed  by 
the  blood-corpuscles .  A.  A.  Eldridge, 

Properties  of  serum -proteins.  M.  Pieitee 
(Compfc.  rend,,  1928, 186, 1657 — 1659) —When  serum- 
globulin  is  precipitated  by  hydrochloric  acid  the 
protein  is  halogen-free.  Determinations  of  the  pK 
values  of  0*0 1 M -hydrochloric  acid  and  sodium  hydr¬ 
oxide  solutions,  and  of  similar  solutions  to  which 
various  amounts  of  globulin  have  been  added,  show 
that  there  is  no  appreciable  difference  in  the  two 
sets  of  values,  even  after  72  hrs.  Similarly,  serum- 
albumin  in  0*01 — 0*001  A7- hydrochloric  acid  gives  only 
small  variations  in  the  pR  values.  The  amino-  and 
ammoniaeal  nitrogen  in  serum-albumin  and  globulin 
Is  small,  and  it  is  concluded  that  the  nitrogen  in 
these  proteins  is  combined  in  peptide,  form. 

H.  Burton. 

Micro-determination  of  the  residual  nitrogen 
of  blood  by  means  of  sodium  hypobromite.  R. 

Iwatsurtj  (Biochem.  2%  1928,  195,  442— 4.48}  —The 
tungstate  blood  filtrate  is  ashed  and  the  nitrogen 
determined  by  treating  with  standard  hypobromite 
and  determining  the  iodine  liberated  on  adding 
potassium  iodide  and  acid.  The  error  of  the  method 
when  the  values  were  compared  with  a  Kjcldahl 
determination  was,  for  the  residual  nitrogen  of  human 
serum  —3%,  of  guinea-pig’s  blood  —1*8%,  for  total 
nitrogen  of  human  urine  — 1*1%,  for  total  nitrogen 
of  human  blood  0,  for  uric  acid  —0*1%,  for  carb¬ 
amide  +3*2%,  and  for  glycine  —*0*2%. 

P.  W.  Clutterbtjck. 

Determination  of  sugar  in  blood*  J*  P.  Bose 
(Indian  lied.  Gax;,  1928,  63,  72— 76).— After  removal 
of  the  protein  with  sodium  tungstate  and  sulphuric 
acid,  the  filtrate  and  a  standard  dextrose  solution  are 
both  warmed  with  alkaline  copper  solution,  treated 
with  phosphomolybdic  acid,  and  the  colours  adjusted 
by  dilution,  Chemical  Abstracts. 

Distribution  of  sugar  in  normal  human  blood* 

M.  Somogyi  (J.  Biol  Chem.,  1928,  78,  117 — 127). — 
The  ratio  corpuscle-sugar :  serum-sugar  in  normal 
human  blood  is,  on  the  average,  1*1  for  apparent 
sugar  (ml,  total  reducing  substances),  but  0*77  for 
true  yeast-  fermentable)  sugar. 

C.  R.  Harington, 


Distribution  of  sugar  between  blood  corpuscles 
and  plasma  in  various  species,  in  normal  human 
beings,  and  in  diabetics.  R.  E.  Shore  (J*  Biol 
Chem.,  1928,  78,  107—110,  111 — 115). — Figures  are 
given  for  the  distribution  of  sugar  in  the  blood  of 
various  animals.  In  normal  human  beings  and  in 
diabetic  patients  with  and  without  insulin  treatment, 
approximately  50%  of  the  total  blood-sugar  is  con¬ 
tained  in  the  corpuscles.  There  must  therefore  be 
free  interchange  of  sugar  between  corpuscles  and 
plasma,  C.  R.  Haringtgn. 

Relation  between  blood-sugar  and  coagulation 
time.  A,  Paros  and  F,  Svec  (PfKiger’s  Archiv, 
1927,  218,  209 — 215;  Chem.  Zentr.,  1928,  i,  1057). — 
The  rapidity  of  coagulation  rims  parallel  with  the 
blood-sugar  content  for  rabbit’s  blood. 

A,  A.  Eldridge. 

Blood-sugar.  IX.  Effect  of  the  Hofmeister 
series  on  glycolysis  in  blood.  H.  K.  Barren- 
scheen  and  K.  Murker  (Biochem.  Z.,  1928,  196, 
488—494), — Addition  of  sulphate  to  suspensions 
of  red  blood-corpuscles  accelerates  glycolysis  in  the 
same  way  as  do  phosphate  ions.  The  other  anions 
and  cations  of  the  series  are  without  effect. 

P.  W,  Glutteebuce. 

Hydrolysis  of  blood-plasma  and  sugar  com¬ 
bined  with  protein,  H.  B jerry  (Compt.  rend. 
Soc.  Biol,  1927,  97, 1456—1458;  Chem.  Zentr.,  1928, 
l  936).— Hydrolysis  of  horse’s  Mood-plasma  with 
dilute  sulphuric  acid  in  an  autoclave  at  130°  for  39 
rain,  increases  the  reduction  value  {as  dextrose)  from 
0*5  to  2*1  g,  per  litre.  Values  for  dog’s  and  rabbit’s 
blood  are  1-15,  2*20,  and  1*20,  2*50,  respectively. 

A.  A.  Eldridge. 

Calcium,  inorganic  phosphorus,  and  alkaline 
reserve  of  the  blood  of  horses  which  have  under¬ 
gone  various  endurance  tests.  N.  A.  Fedorov 
(J.  med.-hiol,  1928,  4,  84— 92).— The  blood-calcium 
of  horses  during  fatigue  (after  trotting,  galloping,  or 
doing  hard  work)  is  subnormal  but  independent  of 
the  alkaline  reserve.  The  variations  in  calcium  and 
phosphorus  show  an  inverse  relationship. 

W.  0.  Kermack. 

Equalisation  of  the  chloride  concentration 
between  blood-corpuscles  and  sodium  chloride 
solutions  and  its  relation  to  “osmotic  resist¬ 
ance."  E.  Skujin  (PMger’s  Archiv,  1927,  218, 
343—353 ;  Chem.  Zentr.,  1928,  i,  1057).— Equalis¬ 
ation  of  the  chloride  concentration  of  sodium  chloride 
solution  and  of  erythrocytes  suspended  therein  is  not 
reached  in  24  hrs. ;  the  deviation  is  maximal  for  0-60% 
sodium  chloride  solution,  and  is  diminished  by 
treatment  with  carbon  dioxide,  keeping  the  blood- 
corpuscles,  or  by  narcosis.  A.  A.  Eldridge. 

Potassium  content  of  the  blood  of  normal  men. 
Kramer-T isdall  method  for  the  determination 
of  potassium.  EL  T6masson  (Biochem.  Z,,  1928, 
195,  475 — 485) . — Kramer  and  TisdalPs  method  (A., 
1921,  ii,  412)  for  the  determination  of  potassium  was 
tested  with  a  pure  solution  of  potassium  chloride, 
a  mixture  of  potassium  and  sodium  chlorides,  a 
mixture  of  potassium  chloride  and  ammonia,  and  also 
with  sera  with  and  without  added  potassium  chloride. 
Trustworthy  results  were  obtained  with  potassium 
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chloride  and  with  the  mixture  of  potassium  and 
sodium  chlorides,  but  the  presence  of  large  amounts 
of  ammonia  made  the  method  unusable.  Determin¬ 
ations  of  potassium  added  to  scrum  gave  low  results. 
The  small  amount  of  ammonia  in  serum  causes  slightly 
high  results,  but  the  method  is  usable  with  care.  In 
13  normal  persons,  the  mean  potassium  content  of 
100  c.c.  of  serum  was  20*30  mg.,  the  lowest  value  being 
17 a7  and  the  highest  22*1  mg.-%.  At  the  beginning 
of  menstruation  an  increase  in  serum -potassium  was 
found.  Excessive  bodily  work  does  not  change  the 
serum -potass! ura  value.  P.  W.  Cluttekbuck. 

Iron,  copper*  and  manganese  content  of  blood- 
serum.  E.  Abderhalden  and  P.  Moller  (Z. 
physiol.  Chem.,  1928,  176,  95 — 100). — The  differences 
between  the  total  iron  present  in  horse  blood-serum 
and  that  present  as  haemoglobin  are  so  small  that  it 
is  doubtful  if  non- haemoglobin  iron  is  present  in  the 
serum.  The  amount  of  copper  present  in  horse  serum 
is  of  the  same  order  as  that  found  by  Warburg  for 
human  serum  (cf.  A.,  1927,  985 ;  Warburg  and  Krebs, 
this  voL,  192),  whilst  the  serum  contains  1T5  mg.  of 
manganese  per  litre.  Only  very  small  amounts  of 
the  copper  and  iron  of  serum  are  dialy sable  and  it 
appears  probable  that  both  elements  are  present  in 
organic  combination,  although  the  non-dialysability 
may  be  due  to  adsorption  on  the  proteins. 

A.  Worm  a  el. 

Action  of  arsenic  and  related  elements.  VII. 
Arsine  haemolysis  and  effect  of  colloidal  arsenic, 
R.  Labes  (Arch.  exp.  Path.  Pharm.,  1928, 131,  322— 
334).- — An  arsenic  sol,  free  from  protective  colloid,  the 
preparation  and  properties  of  which  are  described, 
is  able  to  effect  haemolysis  of  red  blood-cells  in  Ringer 
solution,  but  this  action  is  inhibited  if  small  quantities 
of  serum  are  present  or  if  the  arsenic  sol  has  been 
heated  or  kept  for  some  time.  The  effects  of  various 
other  factors,  e.g.y  hydrogen- ion  concentration,  certain 
inorganic  salts,  and  the  concentration  of  the  red 
blood-cells,  have  also  been  investigated.  It  is  con¬ 
sidered  probable  that  haemolysis  by  arsine  (cf.  this 
voL,  317)  is  dependent  on  its  oxidisability  to  arsenic. 

W.  0.  Kermacic. 

Inhibitory  effect  of  sugars  on  haemolysis  by 
sodium  taurocholate*  E.  Ponder  and  J.  P. 
Yeager  (Biochem.  J.,  1928,  22,  703— 710).— The 
inhibitory  action  of  sucrose,  dextrose,  and  lactose 
on  sodium  taurocholate  haemolysis  was  studied 
quantitatively.  The  inhibition  is  due  to  a  double 
effect  of  the  added  sugar.  One  effect  increases  the 
resistance  of  the  cells,  the  other  depresses  the  activity 
of  the  lysin,  The  activity  of  the  lysin  is  most  depressed 
in  those  concentrations  in  which  it  is  commonly 
found  to  be  most  unstable,  S.  S.  Zilva. 

Imitation  of  organic  forms  by  means  of 
albumin.  L.  A,  Herrera  (Atti  R.  Accad.  Lined, 
1928,  [vi],  7,  544—547). — Descriptions  and  illustra¬ 
tions  are  given  of  the  forms  produced  by  egg-albumin 
with  hydrochloric  and  sulphuric  acids. 

Permeability  of  surviving  animal  membranes, 
R,  Ammon  (Biochem,  Z.,  1928,  196,  441—464).— 
The  diffusion  constants  to  dextrose  of  a  variety  of 
surviving  and  dead  mouse,  frog,  and  guinea-pig 
membranes  are  determined  and  compared  with  the 


diffusion  of  dextrose  in  water.  The  individual 
membranes  differ  considerably  in  their  permeability 
and  the  diffusion  constants  are  very  small  compared 
with  the  diffusion  constant  in  water.  The  perme¬ 
ability  of  the  dead  membranes  is  3—  5m  times  that 
of  the  surviving.  Apparent  changes  in  permeability 
due  to  insulin  are  more  probably  explained  in  terms 
of  increased  oxidation  of  sugar  in  its  presence. 

P.  W.  ULUTTERBUCK. 

Calcium  content  of  bone  cartilage.  A.  Pole 
card  t  (Compt.  rend.,  1928,  186,  1380—1382).— 
Descriptions  are  given  of  the  ash  obtained  by  micro- 
incineration  of  the  various  layers  of  cartilage  during 
the  ossification  of  certain,  regions  of  the  tibia.  The 
probable  sequence  of  the  modifications  which  take 
place  is  discussed.  E.  A.  Lent. 

Quantitative  analysis  of  skin,  I  and  II. 
Sugar  content  of  normal  skin,  E.  Urbach  and 
P.  Fantl  (Biochem.  Z.,  1928,  196,  471—473,  474— 
477). — The  sugar  of  normal  rabbit’s  skin,  carefully 
separated  from  subcutaneous  fat,  was  determined  by 
the  Hagedorn- Jensen  method  and  varied  in  a  large 
number  of  determinations  from  89  to  144  mg.  per  100  g. 
of  tissue,  the  blood-sugar  by  the  same  method  varying 
from  89  to  125  mg.-%.  P.  W.  Clutters  tick. 

Acid  covering  of  the  skin,  H.  Schade  and 
A.  Marchionini  (Klin.  Woeh.,  1928,  7,  12 — 14 ; 
Chem.  Zentr.,  1928,  i,  1061 ). — Electrometric  observ¬ 
ations  on  the  thin  film  of  acid  left  by  evaporation 
on  the  skin  were  made.  A.  A.  Eldridge. 

Iodine  compounds  in  fish  products,  CL  Lunde 
and  K.  Gloss  (Tidsskr.  Kjem.  Berg.,  1928,  8,  33 — 34), 
— Sea  fishes  contain  a  relatively  large  amount  of 
iodine  (3-2 — 4*2  mg.  per  kg.)  and  most  of  this  remains 
in  the  dried  and  salted  product.  A  portion  of  the 
total  Iodine  can  be  extracted  by  shaking  an  acidified 
aqueous  extract  of  the  fish  with  chloroform  (lipoid 
iodine)  and  a  little  is  present  in  the  form  of  protein 
substances  (protein  iodine),  but  the  greater  portion 
is  in  the  form  of  unknown  organic  iodine  compounds, 
insoluble  in  water.  Deep-sea  fishes  contain  more 
iodine  than  those  living  near  the  surface :  dried 
haddock  contains  six  times  as  much  iodine  as  coal  fish, 
and  twenty  times  as  much  as  herring.  In  the  deep- 
sea  prawn  the  Iodine  appears  to  be  mainly  concen¬ 
trated  In  the  skin  and  internal  organs,  the  muscles 
being  relatively  poor  in  this  constituent. 

H.  F.  Harwood. 

Pepsin  content  of  gastric  juice.  F.  Delhotjgne 
(Dent.  Arch.  klin.  Med.,  1927,  157,  299 — 308;  Chem. 
Zentr.,  1928,  i,  948— 949).— The  pepsin  concentration 
varies  during  a  period  of  secretion  between  fairly 
wide  limits.  Histamine  stimulates  the  secretion  of 
pepsin.  The  clinical  significance  of  determinations 
In  pathological  conditions  is  considered. 

A.  A,  Eldridge. 

Clinical  significance  of  cholesterol  in  bile  and 
blood-serum,  IV.  Experimental  alteration  of 
cholesterol  concentration  and  j>1£  in  fistula  bile. 
R.  Stern  (Arch.  exp.  Path.  Pharm.,  1928,  131, 
221— 232).— Cholesterol  in  the  bile  of  a  dog  is  not 
necessarily  increased  when  the  blood- cholesterol  is 
increased,  e.g after  the  intravenous  administration 
of  cholesterol.  It  was  not  possible  experimentally 
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to  decrease  the  pn  of  bile  sufficiently  to  account  for 
the  coagulation  of  cholesterol  which  results  in  the 
formation  of  gallstones  (cf.  A.,  1927,  1025). 

W.  O.  Kermack. 

Lange's  ring-test  for  acetone  in  urine. 
Gabrielsen  (Pharm.  Ztg.,  1928,  735  792).— The 
Kr af t-K i s singen  modification  is  described. 

E.  H.  Sharples. 

Excretion  of  fat  in  the  urine  alter  cutaneous 
absorption.  H.  Moser  and  A.  Wernli  (Pharm. 
Zentr.,  1928,  69,  401—405). — The  influence  of 
cutaneous  absorption  of  fat  on  the  fat  content  of  the 
urine  has  been  examined.  Moderate  quantities  of 
fat  applied  to  the  skin  cause  increased  fat  content 
of  the  urines.  Cutaneous  absorption  leads  to  no 
allergic  phenomena  as  is  the  case  with  protein  absorp¬ 
tion.  The  relationship  between  the  quantities  of  fat 
injected  and  fat  excreted  is  discussed  graphically. 
Ingestion  of  large  quantities  of  fat  in  some  cases 
could  not  be  detected  in  the  urine  and  in  others  only 
a  very  small  quantity  could  be  detected. 

E.  H.  Sharples. 

Colorimetric  micro-determination  of  pbos- 
pliate  [in  urine].  K.  Hinsberg  and  K.  Lang 
(Bioehcm.  Z.»  1928,  196,  465—170). — A  method  is 
described  for  the  determination  of  phosphate  in  0-2 
c.c.  of  urine,  the  error  of  which  is  less  than  1%.  The 
urine  is  diluted,  the  phosphate  precipitated  with  a 
standard  solution  of  uranium  acetate,  and  the  excess 
of  uranium  in  the  filtrate  determined  colorimetrieally 
with  ferroeyanide:  P.  W.  Clutter  buck. 

Amino-acid  determination  in  urine  by  Folin/s 
colorimetric  method.  E.  Schmitz  and  H. 
Scholtyssek  (Z.  physiol .  Cliem.,  1928,  176,  89—94). 
—Technical  permutite  may  be  used  instead  of  Folin’s 
purified  permutite  for  the  removal  of  ammonia  from 
urine  prior  to  the  determination  of  amino -nitrogen 
by  Bolin's  p-naphthaquinonesiilphonic  acid  method 
(A.,  1922,  ii,  540)  when  the  phenolphthalein  modific¬ 
ation  used  for  the  determination  with  blood  is  intro¬ 
duced.  A.  Worm  all. 

Determination  of  dextrose  in  normal  urine. 
R.  H.  Hamilton,  jun.  (J.  Biol.  Cliem.,  1928,  78, 
63 — 65). — Successive  extraction  of  Lloyd's  reagent 
with  hydrochloric  and  nitric  acids  yields  a  product 
which  can  be  successfully  employed  in  the  method  of 
Folin  (A.,  1926,  048)  without  necessitating  the  use 
of  permutite.  C.  R.  Harington. 

Reducing  power  of  urine.  Aufrecht  (Pharm. 
Ztg.,  1928,  73,  729;  cf.  this  voL,  542,  789). — The 
reducing  properties  of  urine  are  not  clue  to  the  presence 
of  indie  a  n,  which  can  act  as  a  reducing  agent  only 
after  hydrolysis  with  mineral  acid.  The  strongest 
reducing  activity  of  urine  (sugar-  and  protein-free)  is 
due  to  purine  substances,  especially  uric  acid  and 
urates,  uric  acid  alone  being  responsible  for  about 
one  third  of  the  reducing  power,  Smaller  import¬ 
ance  is  attached  to  creatinine,  winch  reduces  metallic 
oxides  only  after  long  boiling.  The  fermentation  test 
for  the  presence  of  sugar  in  urine  is  advisable  in 
doubtful  cases.  E.  H.  Shaefles. 

Indican  in  urine  investigations,  G.  Matje 
(Pharm.  Ztg.,  1928,  73,  791— 792).— Glycuronic  acid, 


which,  according  to  Schlecht,  is  in  combination  with 
indican  in  the  urine,  and  reduces  Fehling’s  and 
Ny lander’s  solutions  when  it  is  liberated  by  hydrolysis, 
occurs  also  in  the  urine  combined  with  certain  products 
such  as  phenol,  terpenes  and  their  derivatives,  and 
pyrazolone  derivatives  when  these  compounds  are  ad¬ 
ministered  medicinally.  Indican  in  urine  is  not  present 
as  plant  indican,  as  stated  by  Aufrecht  (see  preceding 
abstract),  but  as  potassium  indoxylsulphonate,  and 
the  simplest  representation  of  the  formation  of 
indigo  tin  is  by  oxidation  of  the  free  ind  oxylsulph  oni  c 
acid,  with  liberation  of  sulphuric  acid. 

E.  H.  Sharples. 

Reducing  power  of  urine.  C.  Otto  (Pharm, 
Ztg.,  1928,  73,  792). — In  reply  to  Aufrecht  (cf,  pre¬ 
ceding  abstracts),  uric  acid  and  its  salts  reduce 
Fehling’s  but  not  Nvlandcr's  solution. 

E.  H,  Sharples. 

Ammonia  in  sweat,  G.  A.  Talbert,  Ii.  Finkle, 
and  D.  Katsuki  (Ainer.  J.  Physiol.,  1927,  82,  639— 
643). — The  amm  oni  a  -nitrogen  in  the  sweat  varied 
between  0-05  and  0*35  mg.  per  c.c.  (73  determinations. 
An  increase  of  ammonia  in  the  urine  as  a  result  of 
sweating  is  indicated.  It.  K.  Gann  an. 

Amino-acids  in  sweat.  G.  O.  Haugen  and  G.  A. 
Talbert  (Amer.  J.  Physiol.,  1928,  85,  224—228).— 
The  amino-acid  nitrogen  of  the  sweat  varied  from 
1*57  to  4*76  mg.  per  100  c.c.  in  23  subjects.  No 
relationship  was  evident  between  the  ammo-acid 
nitrogen  of  the  blood,  urine,  and  sweat. 

R.  K.  C ANNAN. 

Blood  as  a  physico-chemical  system.  VII 
Composition  and  respiratory  exchanges  of 
human  blood  during  recovery  from  pernicious 
anaemia,  D.  B.  Dill,  A.  V.  Bock,  C.  van 
Caulaert,  A.  Polling,  L.  M.  Hurxthal,  and 
L.  J.  Henderson  (J.  Biol.  Cliem.,  1928,  78,  191 — 
214). — Nomographic  representations  are  given  of  the 
condition  of  the  blood  of  a  patient  suffering  from 
severe  pernicious  anaemia  and  of  the  blood  of  the 
same  patient  after  recovery  under  treatment  with 
liver.  C.  R.  Harington. 

Ultra-violet  chemiluminescence  of  cells  in 
relation  to  the  problem  of  carcinoma.  A.  and  L. 
Gurwitsoh  (Biochem.  Z.,  1928,  196,  257 — 275). — 
Rays  of  short  wave-length  (“  primary  ”  radiation) 
emanate  from  many  growing  plant  and  animal  cells 
and  may  be  detected  by  the  increase  in  the  number  of 
mitoses  which  they  cause  in  tissues  exposed  to  them. 
The  immediate  effect  of  this  mitogenetic  induction 
is  the  breakdown  of  a  carbohydrate  substance  stored 
in  the  cell,  thus  providing  energy  for  cell  division. 
If  this  reaction  proceeds  far  enough  the  cell 
reacts  by  mitosis,  but  if  it  does  not,  the  energy 
liberated  is  radiated  as  a  “  secondary  ”  radiation. 
Transplantable  adenocarcinoma  of  mouse,  trans¬ 
plantable  carcinoma  of  rat,  and  a  very  malignant 
melanosarcoma  of  man  all  showed  a  mitogenetic 
induction  powrer  which  was  primary,  i.e.}  it  appeared 
without  irradiation  with  ultra-violet  light. 

P.  W.  Clutters  tick. 

A.  Phosphate  excretion  by  surviving  tumour 
sections.  B.  Action  of  potassium  cyanide .  on 
phosphate  excretion  of  surviving;  tumour  section. 
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C.  Action  of  narcotics  on  the  phosphate  excretion 
of  surviving  tumour  sections.  D.  Further  re¬ 
searches  on  surviving  tumour  sections.  H. 
Lange  and  1ST.  Henning  (Arch.  exp.  Path.  Pliarm., 
1928,  131,  70—74,  75—79,  115—118,  119—126).— A. 
Thin  sections  of  rat's  sarcoma,  suspended  immediately 
after  excision  in  dextrose-Ringcr  solution  saturated 
with  oxygen,  produce  phosphoric  acid  at  first  com¬ 
paratively  rapidly,  then  less  quickly,  and  after  a 
short  time  at  a  constant  rate. 

B.  If  during  this  last  period  the  section  is  treated 
with  potassium  cyanide  a  marked  increase  occurs  in 
the  rate  of  excretion  of  phosphoric  acid,  which 
returns  to  normal  again  after  the  cyanide  has  been 
removed,  provided  that  the  concentration  of  cyanide 
is  sufficiently  low  and  its  period  of  action  not  too 
prolonged. 

0,  The  increase  in  the  phosphate  excretion  of 
surviving  tumour  sections  which  occurs  when  they 
are  treated  with  potassium  cyanide  (see  above)  is 
also  observed  when  they  are  treated  with  other 
narcotics,  e.g.,  phenylurethane. 

D.  The  influence  of  various  factors  (e.£.,  keeping) 
on  the  phosphate  excretion  of  tumour  sections  and 
on  the  effect  of  the  application  of  phenylurethane  is 
described.  W.  0.  Kermack. 

Effect  of  insulin  on  nitrogen  metabolism  in 
diabetes.  Labbe,  F.  Nepveux,  and  Hiernaux 
(Compt.  rend.,  1928,  186,  1384 — 1386). — The  effect 
of  insulin  on  the  decreased  capacity  for  nitrogen 
retention  occurring  in  severe  diabetes  has  been  studied 
in  15  eases ;  the  effect  varies  from  zero  to  complete 
restoration  to  normality.  In  the  majority  of  cases 
the  ratio  amino -nitrogen/ total -nitrogen  in  the  scrum 
was  restored  to  normal  by  insulin  administration. 

E.  A.  Lunt. 

Variations  of  the  different  forms  of  phosphorus 
under  the  influence  of  diabetes  and  hypo» 
glycaemic  agents.  C4.  Florence,  J.  Enselme,  and 
I.  Zola  (Bull.  Soo.  Chirn.  biol.,  1928, 10,  675—683)  — 
In  the  blood- plasma  of  diabetics,  the  inorganic 
phosphorus  is  diminished,  whilst  the  esterified 
phosphorus  is  increased  about  seven  times  and  the 
other  organic  phosphorus  is  doubled.  Injection  of 
insulin  or  synthalin  tends  to  the  adjustment  of  the 
values  to  the  normal.  In  the  muscle,  the  amounts 
of  inorganic  and  organic  phosphorus  arc  respectively 
reduced  and  increased,  whilst  the  lipoid -phosphorus 
values  remain  unchanged,  G.  A.  C.  Gough. 

Blood  and  cerebrospinal  fluid  in  epilepsy.  M. 
Qsanto,  J.  A.  Killian.  T.  Garcia,  and  M.  R.  Mattice 
(Brain,  1927,  50,  581— 600).— In  epilepsy  the  follow¬ 
ing  results  were  obtained  :  blood  serum-calcium 
9*5 — 12*1  (average  10*94)  mg.  per  100  c.c. ;  inorganic 
phosphorus  2-7— 4*5  (3*51);  blood  total  phenols 
(T8  nig.) ;  cerebrospinal  fluid,  calcium  5*0 — 6*3 
(o*G8),  inorganic  phosphorus  1*2 — 1*9  (1*59),  total 
phenols  (0*69).  The  blood- cholesterol  was  usually 
0 *  125 — 0 *  1 7 1  ( average  0 *140)  % ;  th e  cerebrospinal 
fluid  contained  only  traces.  Most  of  the  cerebrospinal 
fluid  protein  values  were  above  50  mg.  per  100  c.c. 
dhe  blood-sugar  is  normal,  but  the  dextrose  content 
blood  and  fluid  rises  after  seizures.  The 
cerebrospinal  fluid  sugar  value  was  about  74%  of  the 
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blood-sugar  value.  The  pn  of  the  blood  and  fluid 
was  normal.  Chemical  Abstracts, 

Nitrogen  content  of  the  bile  in  diagnosis,  A .  J. 
Boekelman  (Klin.  Woch.,  1928,  7,  65—67;  Chem. 
Zentr.,  1928,  i,  1075).— The  gall-bladder  bile  contains 
less  than  200  mg.-%  N;  the  nitrogen  content  in 
disease  of  the  gall  bladder  is  recorded. 

A.  A.  Eldridge. 

Insulin  sensitiveness  of  man,  K.  Csepai  and 
Z.  Ernst  (Wien.  Win.  Woch.,  1928,  41,  25—26; 
Chem.  Zentr.,  1928,  i,  1055). — In  exophthalmic  goitre 
and  hyperthyreosis  sensitiveness  to  insulin  is  markedly 
increased  in  man,  the  minimal  blood-sugar  value 
being  reached  in  1  hr.  or  more  instead  of  39  min., 
and  the  normal  value  being  still  not  reached  after 
2  hrs.  A.  A.  Eldridge, 

Elimination  of  amino-acids  in  hepatic  disease. 

E.  Debra  (Z.  ges.  exp.  Med.,  1927,  57,  657—671; 
Chem.  Zentr.,  1928,  i,  1060— 1061)— The  urinary 
amino-acid  is  increased  in  fever,  but  scarcely  in 
pernicious  anaemia ;  in  hepatic  disease  it  is  variable. 

A.  A,  Eldridge. 

Carbohydrate  metabolism  in  hyperthyroidism. 
H.  J.  John  (Endocrinology,  1927,  11,  497—581),— 
There  is  no  typical  dextrose  tolerance  curve  for 
hyperthyroidism.  The  association  of  diabetes  with 
hyperthyroidism  is  discussed.  Depletion  of  glycogen 
is  due  to  a  toxic  condition  or  to  rapid  consumption 
of  the  available  carbohydrate  on  account  of  the  high 
basal  metabolism.  Chemical  Abstracts, 

Rickets  in  rats,  IV,  Effect  of  varying;  acid- 
base  content  of  diet,  A.  T.  Shoiil,  H,  B.  Bennett, 
and  K.  L.  Weed  (J,  Biol.  Chem,,  1928,  78,  181 — 190). 
— Rickets  was  produced  in  rats  by  means  of  a  diet 
deficient  in  vitamin -D  and  with  a  Ca  :  P  ratio  of  0*45 ; 
phosphate  was  added  to  the  diet  to  bring  the  Ca  ;  P 
ratio  to  0*95,  but  with  different  amounts  of  base  or 
acid,  so  that  the  final  diets  varied  in  reaction.  Cure 
of  the  rickets  ensued  in  all  cases ;  the  best  retention 
of  calcium  and  phosphorus  and  ash- deposition  in 
the  bones  occurred  in  rats  on  the  neutral  diets,  and  the 
poorest  in  those  on  acid  diets ;  the  animals  on  neutral 
diets,  however,  and  sometimes  those  on  alkaline  diets, 
showed  symptoms  of  tetany.  C.  R.  Hartngton. 

Mode  of  action  of  irradiated  ergosterol  in 
rickets.  A.  Hotting er  (Naturwiss.,  1928,  16, 
484 — 491). — An  account  is  given  of  clinical  experience 
with  irradiated  ergosterol.  The  I) -factor  appears  to 
render  innocuous  some  material  which  can  hinder  the 
assimilation  of  calcium.  This  substance  may  possibly 
be  an  enzyme  capable  of  decomposing  calcium 
glyeero-  and  hexose- phosphates.  14.  A.  Morton. 

Hypoglycsemia  in  scleroderma,  W.  T,  Lonc- 
copb  (J,  Amer.  Med,  .Assoc.,  1928,  90,  1—7). 

Role  of  fat  in  the  human  organism  (during 
starvation  and  in  tuberculosis).  W.  H.  Stefko 
(Riochem.  Z,,  1928,  195,  396— 402).— During  starv¬ 
ation  the  Hubl  iodine  value  of  tissue  fat  decreases  and 
approximates  to  that  of  the  peripheral  fat.  The 
decrease  of  fat  in  the  organism,  especially  of  oleic  acid 
{as  measured  by  iodine  value),  may  be  regarded  as 
indicating  a  decrease  of  resistance  to  tuberculosis. 

F.  W.  Clutterbuck. 


Hydrogen  sulphide  in  blood  in  uraemia  ; 
hydrogen  sulphide-decomposing  power  of  blood 
and  other  body  fluids.  E.  Becher  (Munch,  rued. 
Woch.,  1927,  74,  1950—1951 ;  Chcm.  Zentr.,  1928,  i, 
1056). — In  severe  renal  insufficiency  and  true  uraemia 
hydrogen  sulphide  could  not  be  detected  in  the  blood ; 
that  obtained  on  acidification  and  distillation  probably 
arose  from  thiocyano- compounds.  All  body  fluids 
can  oxidise  hydrogen  sulphide  to  thiosulphuric  acid. 
The  disappearance  of  hydrogen  sulphide  added  to 
blood  does  not  depend  on  the  formation  of  sulph- 
hoemoglobin,  A.  A.  Eldridok. 

Metabolism  of  stationary  and  growing  tissues, 
O.  Rosenthal  and  A,  Lasnitzki  (Bioehem.  Z.,  1928, 
196,  340 — 125) . — The  metabolism  of  resting  and 
growing  tissues  of  warm-blooded  animals  is  investig¬ 
ated  in  vitro.  Since  the  morphological  character  of 
tissues  of  mesenchymatous  origin  (connective  tissue, 
smooth  muscle,  lymphadenoid  tissue)  changes 
greatly  during  growth,  it  is  not  possible  strictly  from 
measurements  of  metabolism  to  reach  conclusions  on 
the  changes  of  cellular  metabolism,  but  it  is  possible 
to  say  that  the  anaerobic  fermentation  of  the  whole 
tissue  attains  its  highest  value  with  the  strongest 
growth.  On  the  other  hand,  the  fermentative  power 
of  three  human  sarcomata  was  smaller  than  that  of 
the  Jensen  rat  sarcoma.  Of  the  stationary  epithelial 
tissues,  mucous  membrane  has  a  greater  fermentative 
power  than  epithelial  glands.  The  rather  small 
fermentative  power  of  liver  and  kidney  in  the  station¬ 
ary  condition  is  considerably  increased  in  foetal  and 
post- foetal  growth.  Fermentative  power  progressively 
decreases  with  development,  but  respiration  increases. 
Pathologically  growing  epithelial  tissue  possesses  con¬ 
siderable  fermentative  power.  In  normally  growing 
thyroid  gland  tissue  and  with  greater  colloid  con¬ 
tent,  fermentation  appeared  to  be  greater  than  in 
the  stationary  condition.  The  excess  fermentation 
U=zQsi  is  positive  in  abnormally  growing 

tissue  except  in  human  sarcoma,  but  in  most  normal 
tissues  its  mean  value  is  negative.  The  Warburg 
quotient  QSt/Qo,  for  stationary  and  normally  growing 
tissue  is  <^0-3,  for  regulated  pathological  growth 
0*5—  1*3  and  for  unregulated  pathological  growth  >2, 
For  human  sarcoma  the  coefficient  is,  however,  about 
1.  In  a  number  of  experiments  the  metabolism  was 
measured  both  in  Ringer 3 s  solution  and  in  serum. 
The  small  aerobic  fermentation  of  the  mucous  mem¬ 
brane  of  the  rabbit’s  large  intestine,  always  obtained 
in  Ringer’s  solution,  disappears  in  its  own  serum 
(active  or  inactivated),  but  inactivated  foreign  serum 
had  no  effect.  The  aerobic  fermentation  of  liver 
tissue  of  foetal  and  grown  rats  and  of  rat  tumours 
does  not  change  in  horse  serum.  On  the  other  hand, 
the  respiration  of  rat’s  kidney  in  inactivated  horse 
serum  is  about  50%  and  of  smooth  muscle  of  rabbit’s 
large  intestine  50—100%  greater  than  in  Ringer’s 
solution.  P.  W.  Clutterbuck. 

Physico-chemical  phenomena  during  regener¬ 
ation.  I.  Determination  of  the  hydrogen  »ion 
concentration  of  the  regenerating  extremities  of 
the  axolotl.  N.  Okuneff  (Bioehem.  Z,,  1928, 
195,  421—427). — On  the  first  day  after  amputation, 
the  pa  of  the  extremity  of  the  axolotl  decreases 


from  7*178  to  6*818,  during  the  second  and  third  days 
it  increases  to  6*963 — 6*980,  but  does  not  attain 
normal,  on  the  fifth  and  sixth  days  it  shows  a  fresh 
decrease  to  6*638,  and  finally  the  pH  gradually  rises 
to  normal  by  about  the  fifteenth  day.  The  meaning 
of  these  changes  is  discussed.  P.  W.  Clutterbuck. 

Physical  chemistry  of  resorption.  I.  P.  J. 
JuBisid  (Bioehem.  Z.,  1928,  196,  223 — 245). — An 
examination  of  the  phenomena  associated  with  the 
Reid  experiment  (movement  of  liquid  through  frog 
skin  etc.  in  a  direction  contrary  to  the  laws  of  osmotic 
pressure).  Experiments  are  recorded  with  frog  skin 
and  also  with  artificial  membranes  of  gelatinised 
collodion ;  on  the  basis  of  the  latter  a  tentative 
explanation  of  the  phenomenon  is  advanced. 

J.  H.  Birkinshaw. 

Carbon  dioxide  dissociation  curve  of  nerve 
and  muscle.  W.  0.  Fenn  (Amer.  J.  Physiol.,  1928, 
85,  207 — 223). — Variations  in  the  carbon  dioxide¬ 
combining  capacity  of  nerves  and  muscles  have  been 
measured  in  fatigue,  death,  rigor,  and  anoxaemia. 
From  the  data,  inferences  are  drawn  concerning  the 
pK  inside  the  tissues  in  different  conditions.  The 
carbon  dioxide -combining  capacity  is  less  in  winter 
than  in  summer  frogs  and  is  only  one  third  to  one  half 
that  of  blood.  About  half  the  lactic  acid  formed  in 
muscle  is  neutralised  by  liberation  and  escape  of 
carbon  dioxide.  The  rate  at  which  carbon  dioxide 
diffuses  into  nerves  agrees  with  that  predicted  from 
Fick’s  law  of  diffusion.  The  diffusion  coefficient  is 
7*1  X  10"5  em.2/min.  in  nerves  and  11*7  x  10“5  cm.2/min. 
in  muscles.  R.  K.  Cannan. 

Relation  between  lactic  acid  formation  and 
oxygen  consumption  in  muscle  contraction.  0. 
Meyerhof  and  W.  Schulz  (Pfluger’s  Arehiv,  1927, 
217,  547—573 ;  Chem.  Zentr.,  1928,  i,  821).— From 
the  difference  of  the  increase  of  lactic  acid  in  oxygen 
and  in  nitrogen,  for  equal  work,  divided  by  the  respired 
oxygen,  the  oxidation  quotient  of  the  lactic  acid 
(lactic  acid  disappeared /lactic  acid  equivalent  oxid¬ 
ised)  was  determined  for  frog’s  gastrocnemius.  The 
mean  value  vras  4*7  (cf.  Embden,  Lehnartz,  and 
Henschel,  A.,  1927,  589).  The  significance  of  the 
value  is  discussed.  A,  A.  Eldridge. 

Role  of  magnesium  and  calcium  in  the  acidi¬ 
fication  or  fatigue  of  muscle.  (Behaviour  of 
alkaline-earth  phosphates  of  muscle  in  acid  and 
alkaline  rigor.)  L.  W acker  (Bioehem.  Z.,  1928, 
196,  426 — 440). — The  ash  content  of  muscles  left  in 
situ  declines  with  the  onset  of  rigor,  the  loss  being 
greater  in  acid  than  in  alkaline  rigor.  In  spite  of 
the  decrease  of  total  ash  content,  the  soluble  mineral 
constituents  of  muscle  increase  during  post-mortem 
acid  formation  at  the  cost  of  the  insoluble  mineral 
matter,  magnesium  and  calcium  phosphates  being 
chiefly  concerned  in  these  changes.  The  curare-like 
action  of  magnesium  administered  parenterally,  the 
sedative  influence  in  muscular  convulsions,  and  the 
increase  of  magnesium  ions  in  the  muscle  during 
activity  and  other  evidence  are  cited  in  favour  of  the 
viewr  that  the  condition  known  as  fatigue  is  due  to  the 
effect  of  the  increase  of  magnesium  ions  in  the  muscle 
during  the  increase  in  acidity. 

P.  W.  Clutterbuck. 
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Anaerobic  resynthesis  of  phosphocreatine  after 
stimulation  of  isolated  frog's  muscle.  H. 
Gorodissky  (Z.  physiol.  Chem.,  1928,  175,  261— 
291). — After  tetanic  stimulation  for  short  periods  of 
the  isolated  frog  gastrocnemius,  there  is  a  decrease  in 
the  phosphocreatine  (phosphagen),  and  in  the  sub¬ 
sequent  recovery  in  oxygen  resynthesis  of  this  com¬ 
pound  occurs,  results  which  confirm  those  of  Egg le ton 
and  Eggleton  (A.,  1927,  271,  990).  If  the  stimulation 
is  not  too  prolonged,  resynthesis  of  phosphocreatine 
in  the  recovery  process  can  take  place  either  anaerobic¬ 
ally  or  ,  aerobically,  whereas  Eggleton  and  Eggleton 
found  that  resynthesis  occurred  only  under  aerobic 
conditions  ;  after  more  severe  stimulation  (for  25  sec., 
compared  with  12  sec.  previously)  the  re  synthesis 
occurs  only  in  the  presence  of  oxygen.  The  re  syn¬ 
thesis  of  phosphocreatine,  like  that  of  lactacidogen 
(cf.  Ernbden  and  Hentschel,  A.,  1926,  427),  takes 
place  more  readily  in  the  presence  of  oxygen,  although 
it  is  not  an  oxidative  process.  A.  Wormall. 

Natural  guanidinophosphoric  acids  (phos™ 
phagens)  in  striped  muscle.  I.  Physiological 
behaviour  of  phosphagens.  II.  Physico¬ 
chemical  properties  of  guanidinophosphoric 
acids.  0.  Meyerhof  and  K.  Lohmann  (Biochem. 
Z.,  1928,  196,  22 — 48,  49— 72).— I.  The  hydrolysis  of 
creatine-phosphoric  acid  by  muscle  enzyme  is  ad¬ 
versely  influenced  by  carbohydrate  and  fluoride.  The 
velocity  of  reaction  is  strongly  influenced  by  pK. 
Below  pu  8  synthesis  occurs  in  fresh  muscle  extract ; 
this  can  be  increased  by  addition  of  creatine. 

The  general  behaviour  of  arginine- phosphoric  acid 
(present  in  crustacean  muscle)  is  similar  to  that  of 
creatine- phosphoric  acid.  It  is  split  on  muscle  con¬ 
traction  and  re-formed  when  oxygen  is  supplied.  In 
muscle  extract,  the  tendency  to  synthesis  predomin¬ 
ates  at  the  neutral  point  and  is  a  maximum  at  pn  8. 
For  comparison  the  enzymic  hydrolysis  of  amino- 
phosphoric  acid  is  also  studied. 

II.  The  isolation  of  arginine -phosphoric  acid  from 
crab  muscle  and  the  identification  of  the  fission 
products  are  described.  The  purification  of  the  phos¬ 
phagen  depends  on  the  fractional  precipitation,  by 
means  of  alcohol,  of  the  barium  salt,  and  later  of  the 
sulphate  of  the  free  acid  complex.  The  barium  salt 
has  [a]u  -f-20  and  the  free  acid  +5C.  The 
a-amino-group  of  the  complex  is  free.  Measurements 
of  the  heat  of  hydrolysis  of  creatine- phosphoric  acid, 
arginine-phosphoric  acid,  and  aminophosphoric  acid 
were  made  at  acid  reaction  (ha)  and  at  neutral  reaction 
(hn) ;  the  respective  values  obtained  for  the  three 
acids _  were:  ha  12,000—13,000,  11,000—12,000, 
16,000  g.-cal.  per  mol. ;  hn  10,000 — 11,000,  8000 — 
10,000,  15,000  g.-cal.  per  mol.  The  dissociation 
curves  of  the  three  acids  were  also  studied.  The 
hydrolysis  of  the  compounds  in  muscle  at  about  the 
neutral  point  has  practically  no  effect  on  pH,  but  the 
hydrolysate  has  a  strong  buffering  action. 

J,  H.  Birkinshaw. 

Decomposition  of  creatine-phosphoric  acid  in 
relation  to  the  activity  of  muscle.  I.  I).  Nach- 
Maxsohn  (Biochem.  Z,,  1928,  196,  73—97).— The 
amount  of  creatine-phosphoric  acid  (phosphagen) 
hydrolysed  is  compared  with  the  lactic  acid  formed  and 
3n 


with  the  tonus  under  varied  conditions.  Phosphagen 
decomposition  is  the  same  for  direct  as  for  indirect 
stimulation,  but  much  less  with  curariscd  muscle. 
There  is  an  anaerobic  resynthesis  closely  connected 
with  relaxation  which  is  complete  in  20  sec. ;  about 
30%  of  the  phosphagen  is  reconstituted.  During 
anaerobic  reconstitution  no  lactic  acid  is  formed  and 
no  ammonia  disappears.  J.  H.  Birkinshaw, 

Efiect  of  feeding  creatinine  on  growth  and  on 
its  distribution  in  the  liver  and  muscles  of 
normal  mice.  A.  Chanutin  and  H.  H.  Be arb 
(J.  Biol.  Chem.,  1928,  78,  167— 180).— Addition  of 
creatine  to  a  normal  diet  has  no  efiect  on  the  growth 
of  young  mice.  Administration  of  creatine  causes  a 
rapid  but  slight  increase  in  the  creatine  of  the  muscles, 
and  a  slower  and  more  irregular  but  greater  increase 
in  that  of  the  liver.  The  creatine  of  the  muscles 
attained  a  maximum  which  was  independent  of  the 
amount  of  creatine  fed  and  of  the  duration  of  the 
experiment.  Cessation  of  the  administration  of 
creatine  is  followed  by  a  rapid  disappearance  of  the 
excess  from  the  liver,  whilst  the  creatine  content  of 
the  muscles  remains  high  for  some  time. 

C.  R.  Haring  ton. 

Behaviour  of  creatinol  in  the  animal  body.  F. 
Peters  (Z.  physiol.  Chem.,  1928,  174,  177 — 178). — 
Following  the  subcutaneous  injection  of  7  g.  of 
creatinol  [a -  methyl  -  a  -  (p-hydroxyethyl)guanidine] 
into  a  dog  kept  on  a  nitrogen -deficient  diet,  the 
increase  in  the  total  nitrogen  of  the  urine  for  the  same 
day  accounts  for  practically  all  the  nitrogen  of  the 
creatinol.  Very  small  amounts  only  of  unchanged 
creatinol  are  excreted  and  the  creatinine  and  the 
nitrogenous  bases  of  the  urine  precipitated  by  ph os- 
phot  ungs tic  acid  increase  to  a  very  slight  extent. 

A.  Wormall. 

Metabolism  of  amino-acids.  I.  Changes  in 
nitrogenous  constituents  of  the  blood  following 
administration  of  amino -acids.  M,  W.  Johnston 
and  H.  B.  Lewis  (J.  Biol  Chem.,  1928,  78,  67—82). 
— The  changes  in  the  non-protein  nitrogenous  con¬ 
stituents  of  the  blood  of  rabbits  following  oral  admin¬ 
istration  of  various  amino-acids  vary  with  the  nature 
of  the  amino- acid.  Glycine  and  alanine  produce  a 
marked  rise  in  the  ami  no -nitrogen  of  the  blood,  which, 
in  the  case  of  glycine  especially,  is  prolonged,  indic¬ 
ating  that  these  amino -acids  are  rapidly  absorbed 
but  slowly  deam mated.  Glutamic  and  aspartic  acids 
on  the  other  hand  cause  very  little  increase  in  the 
amino -nitrogen,  but  a  steady  rise  in  the  carbamide  - 
nitrogen  of  the  blood,  so  that,  in  these  cases,  absorp¬ 
tion  is  slow'  and  deamination  rapid.  The  residual 
nitrogen  of  the  blood  is  considerably  increased  after 
glycine,  possibly  owing  to  synthesis  of  peptides. 

C.  R.  Harington. 

Variations  in  the  amino-acid  content  of  some 
Lepidoptera  while  in  chrysalis.  A,  Courtois 
(Corap t.  rend.,  1928,  186,  1575— 1576).— The  amino- 
acid  content  of  many  chrysalides  falls  to  a  constant 
minimum  during  this  stage  of  metamorphosis. .  It  is 
suggested  that  the  amino-acids  are  utilised  in  the 
formation  of  the  imago.  G.  A.  0,  Gough. 

Uric  acid  formation.  G.  Naito  and  T.  Nishioka 
(J,  Biochem.  Japan,  1927,  8,  225— 233).— Oral 
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administration  of  urea  causes  in  man  an  accelerated 
synthesis  and  increased  excretion  of  uric  acid. 

Chemical  Abstracts. 

Fate  of  o-nitrocinnamic  acid  in  the  dog,  A.  A. 
Christomanos  (Z,  physiol.  Chem.,  1928,  176,  74— 
75),— Administration  of  o-nitrocinnamic  acid  to  a 
dog  per  os  docs  not  lead  to  an  increased  excretion  of 
kynurenic  acid  as  expected,  but  a  small  percentage  of 
the  administered  substance  and  traces  of  o-ni tro¬ 
ll  ipp  uric  acid  are  excreted  in  the  urine.  After  the 
administration  of  3*5  and  4*0  g.  of  the  substance, 
0-33  and  0-62  g.  respectively  of  o-nitrocinnamic  acid 
and  0*12  and  0*14  g.  of  o-nitrohippuric  acid  were 
isolated  from  the  urine.  Intravenous  injection  of 
o-nitrocinnamic  acid  causes  a  transient  lowering  of 
the  blood  pressure,  whereas  cinnamic  acid  has  no 
similar  effect.  A.  Worm  all. 

Water  and  fat  metabolism.  I.  L.  Elek  and 
E.  Both  (Arch,  exp.  Path.  Pharm.,  1928,  132, 
246—252). — Serum  containing  a  large  amount  of  fat 
when  compared  with  a  normal  serum  shows  an 
increased  tendency  to  bind  water.  Experiments  in 
which  the  serum  was  dialysed  against  distilled  water, 
sodium  chloride,  or  calcium  chloride  solutions  indicate 
abnormal  behaviour  o!  the  calcium  ions  in  the  case  of 
the  serum  containing  much  fat.  W.  O.  Kermack. 

Influence  of  unphysiol ogi cal  nutrition  on  the 
composition  of  the  organs  and  on  metabol¬ 
ism.  I.  Unbalanced  fat  diet,  W.  BrcKEKBACH 
and  P.  Junkersdorf  (Arch.  exp.  Path.  Pharm., 
1928,  132,  129— 144) Administration  of  much  fat 
to  dogs  following  a  period  of  starvation  results  in  a 
fall  of  the  blood-sugar  followed  by  a  steep  rise  to  a 
hyperglycemic  level.  This  result  is  attributed  to  a 
disturbance  of  the  blood-sugar-regulafcing  mechanism 
of  the  liver  following  fat  infiltration. 

W.  O.  Kermack. 

Effect  of  closing  the  hepatic  veins  on  the  sugar 
and  cholesterol  content  of  blood.  J.  J,  Rguzaud 
and  L,  C.  Sohla  (Compt.  rend.,  1928,  186,  1378— 
1380). — A  steadily  increasing  hyperglycemia  and  a 
transitory  hypocholesterolsemia  result  in  experi¬ 
ments  on  the  dog.  At  the  end  of  1  hr.  the  blood- 
sugar  content  is  increased  100%,  and  at  the  end  of 
30  min,  the  hyp och o tester  olse  mia  begins  to  decrease. 

E.  A.  Ltot* 

Changes  in  metabolism  during  irradiation. 
III.  Changes  of  carbohydrate  metabolism.  L, 
Pin  cuss  eh  and  D.  Jacoby  (Biochem.  Z.,  1928,  195, 
449— 458).— The  lactic  acid  content  of  the  whole 
blood  decreases  by  20 — 30%  during  irradiation,  but 
this  Is  detected  only  when  the  animal  is  examined 
shortly  after  irradiation.  The  lactic  acid  content  of 
serum,  however,  increases,  and  it  is  suggested  that 
during  irradiation  the  permeability  of  the  corpuscles 
increases  and  a  considerable  part  of  the  lactic  acid 
they  contain  passes  into  the  serum.  The  glycogen 
values  for  heart  and  muscle,  if  changing  at  all,  show 
a  slight  decrease,  but  the  total  carbohydrate  increases 
considerably.  It  appears,  therefore,  that  irradiation 
causes  a  sparing  of  sugar,  but  it  is  not  certain  whether 
this  is  due  to  decreased  breakdown  of  sugar  or  to 
increased  formation  of  sugar  from  lactic  acid. 

P.  W.  Clutterbcck. 


Decomposition  of  sugar  in  the  human  placenta 
and  the  effect  of  hormones  thereon.  S.  Hayashi 
(Biochem.  Z.,  1928,  196,  323 — 332).— Anaerobic 
decomposition  of  sugar  in  the  human  placenta  is 
optimal  at  10.  Of  the  hexoses,  Isevulose  yields 
lactic  acid  most  readily,  then  dextrose,  whilst  galactose 
is  almost  without  effect.  Of  disaccharides,  sucrose 
gives  most,  and  sodium  sucrose-phosphate  and  lactose 
give  less  lactic  acid.  Of  the  polysaccharides,  glycogen 
is  most  readily  attacked.  The  following  hormones 
accelerate  the  anaerobic  decomposition  of  sugar  by 
the  placenta,  the  extent  of  their  activity  being  in  the 
order  given  :  insulin,  folliculin,  thyroxine,  adrenaline, 
thymoglandol,  and  hypophysin,  The  human  pla¬ 
centa  is  able  to  convert  methylglyoxal  into  lactic 
acid,  P.  W.  Clhtterbhce. 

Metabolism  of  the  placenta.  I.  E.  Xsxxikawa 
(Biochem.  Z.,  1928,  195,  469 — 474). — Incubation 
under  aseptic  conditions  of  rabbit's  placenta  or 
placenta  extracts  causes  both  aerobically  and 
anaerobically  an  increase  of  reducing  substances 
(glycogeno lysis).  Addition  of  dextrose  has  no  effect 
on,  and  of  kevulose  and  dihydroxyacetone  causes  an 
acceleration  of  glycogen olysis.  Placenta  pulp  and 
extract  do  not  attack  either  hevulose  or  dihydroxy¬ 
acetone  under  aseptic  conditions  in  experiments 
lasting  a  short  time.  Under  aerobic  conditions  the 
lactic  acid  content  is  usually  initially  decreased  and 
then  increases,  whereas  under  anaerobic  conditions, 
the  initial  decrease  is  not  obtained.  Addition  of 
dextrose  and  kevulose  has  no  influence  on  the  amount 
and  course  of  lactic  acid  formation. 

P.  W.  Clutterbuck. 

Calcium  deposition  in  animal  tissues.  I* 
Form  of  calcium  in  tissues  and  tissue  fluids,  if. 
Kleihmaxm.  II.  Acidity  of  tissue  in  dystrophic 
calcification.  H.  Kleinmahh  and  I.  Kemesow, 
III.  Experimental  calcification  by  adminis¬ 
tration  of  calcium  salts.  H.  Kleikmahn  (Biochem. 
Z.,  1928,  196,  98—145,  146—160,  161—170).— 
I.  Experiments  by  means  of  cataphoresis  show  that 
cartilage  has  a  more  strongly  acid  nature  and  there¬ 
fore  greater  binding  power  for  calcium  than  other 
tissues.  The  hydrogen  carbonate  and  phosphate  ions 
of  serum  are  completely  dialysable  and  therefore  non- 
colloidal.  Gassmann’s  theory  of  a  calcium  phosphate- 
carbonate  complex  in  bone  is  contested. 

The  effect  of  the  solid  phase  on  the  deposition  of 
serum-calcium,  was  studied  under  varied  conditions, 
by  shaking  both  serum  and  Ringer  solution  with 
various  substances.  Inoculation  of  serum  with 
tertiary  calcium  phosphate  leads  to  a  marked  decrease 
in  serum-calcium  and  in  the  carbon  dioxide  content. 
Other  solid  phases  such  as  glass  and  calcium  carbonate 
have  no  action.  The  phenomenon  appears  to  be 
mainly  due  to  the  crystallisation  effect  from  a  super¬ 
saturated  liquid  on  addition  of  a  crystal  of  the  solute 
—namely,  calcium  phosphate.  A  secondary  effect  is 
present  depending  on  the  exchange  of  the  phosphate 
in  the  solid  phase  for  the  carbonate  ion  in  solution. 
This  leads  to  a,  further  precipitation  of  serum- 
calcium. 

II.  In  an  attempt  to  account  for  the  appearance  ot 
the  first  crystal  nuclei  of  calcium  phosphate  in  calci- 


fication,  the  acidity  of  dead  tissue  was  compared  with 
that  of  living  tissue.  One  kidney  of  a  rabbit  was 
ligatured  and  the  pR  of  the  expressed  fluid  and  ground¬ 
up  organ  from  the  two  kidneys  was  compared  after 
varying  intervals  of  time.  In  all  cases  the  dystrophic 
organ  had  the  more  alkaline  reaction. 

III.  Artificial  calcification  in  the  tissues  of  mice 
was  produced  by  feeding  and  by  subcutaneous  injec¬ 
tion  of  calcium  salts  with  the  addition  of  acid-  or 
alkali -forming  substances.  Calcium  was  deposited 
with  "  acid  and  with  alternately  "acid  and 
alkaline  ”  phosphate  diet,  but  not  with  “  alkaline  ” 
phosphate  diet.  The  subcutaneous  injection  of 
calcium  and  phosphoric  acid  showed  even  more 
clearly  the  influence  of  alkali  or  acid  on  calcium 
deposition.  Calcium  and  phosphoric  acid  metabol¬ 
ism  experiments  were  carried  out  on  rabbits  to  which 
acid  and  alkali  were  administered.  Acid  produced  a 
calcium  and  phosphoric  acid  excretion  in  excess  of 
the  intake,  alkali  rather  the  reverse.  Poisoning  with 
mercuric  chloride  seems  to  hinder  the  calcium  and 
phosphate  excretion.  The  deposition  of  calcium 
produced  by  metabolic  disturbances  is  thus  closely 
related  to  dystrophic  calcification. 

J,  H,  Birkinshaw. 

Iron  content  of  plant  and  animal  foods.  W.  H. 
Peterson  and  C.  A.  Elvehjem  (J.  Biol.  Chem.,  1928, 
78,  215—223). — -Figures  are  given  for  the  iron  content 
of  150  different  animal  and  vegetable  foodstuffs. 

C.  R.  Harington. 

Importance  of  manganese  to  animals.  G. 
Bertrand  and  H.  Nakamura  (Compt.  rend.,  1928, 
186,  1480—1483;  cf.  A.,  1924,  i,  1151).— The  period 
of  survival  of  mice  fed  on  a  vitamin- deficient  diet  is 
increased  by  the  presence  of  manganese  salts.  Con¬ 
siderable  quantities  of  the  metal  are  retained  in  the 
body.  G.  A.  C.  Gough. 

Is  sea-water  a  physiologically  equilibrated 
solution  for  the  isolated  organs  of  warm-blooded 
animals  ?  S,  W.  Ziganow  (Biochcm.  Z.,  1928, 
196,  333 — 339) . — Sea- water,  diluted  until  isotonic 
and  heated  to  body  temperature,  can  be  introduced 
into  the  circulation  of  mammals  without  adverse 
results,  can  replace  part  of  the  blood  (up  to  40  c.c.  per 
kg.  body-weight)  in  cases  of  haemorrhage  etc.,  and  can 
be  used  as  a  physiologically  equilibrated  medium  for 
the  isolated  intestine  and  heart,  but  in  the  last  case 
the  normal  work  is  not  maintained,  the  sympathetic 
innervation  being  depressed.  P.  W.  Clutterbuck. 

Action  of  various  gases  on  the  hen’s  egg. 
Absorption  of  carbon  monoxide  as  an  inert  gas. 
8=  Angel  (Compt.  rend.,  1928,  186,  1579—1580).— 
The  germs  of  the  eggs,  which  do  not  develop  after 
short  exposure  of  the  egg  to  a  toxic  gas  such  as 
hydrogen  sulphide,  ammonia,  acetylene,  or  carbon 
dioxide,  develop  normally  after  exposure  for  several 
days  to  hydrogen,  nitrogen,  or  carbon  monoxide.  It 
is  concluded  that  carbon  monoxide  has  no  toxic  action 
on  living  cells  and  that  it  is  toxic  for  highly  differ¬ 
entiated  organisms  only  in  the  sense  that  it  deprives 
them  of  their  proper  supply  of  oxygen. 

G.  A.  C.  Gough. 

Comparison  of  the  pharmacological  action  of 
diacetone  alcohol  and  acetone.  IX  C.  Walton, 


E.  F.  Kehr,  and  A.  S.  Loevenkart  (J.  Pharm.  Exp. 
Ther.,  1928,  33,  175 — 183). — 2  ;  4-Dinitrophenyl- 

hydrazine  gives  a  red  precipitate  with  diacetone 
alcohol  (acetonyldimethylcarbinol)  and  a  yellow  pre¬ 
cipitate  with  acetone,  and  the  attempt  is  being  made 
to  utilise  this  reaction  in  the  analysis  of  mixtures  of 
the  two  substances.  Experiments  on  rats,  rabbits, 
and  dogs  showed  that  the  carbinol  is  somewhat  more 
toxic  than  acetone.  Both  substances  produce  a  fall 
in  blood  pressure.  The  soporific  action  of  the  alcohol 
develops  more  rapidly  and  it  has  a  more  constant 
depressant  effect  on  the  respiration. 

W.  McCartney. 

Influence  of  alcohols  on  the  bile-stimulating 
action  of  salts  of  bile  acids.  E.  Prokop  (Z.  ges. 
exp.  Med.,  1927,  58,  330 — 339 ;  Chcm.  Zentr.,  1928, 
i,  1062).— Ethyl  alcohol  and  amylene  hydrate  inhibit 
the  action  of  parenterally  administered  opocholic, 
bilianic,  cholic,  or  deoxycholie,  but  not  dehydrocholic, 
acids.  A.  A.  Eldrtdge, 

Biochemical  study  of  thiocarb  amide.  E. 
Nicolas  and  J.  Lebduska  (Compt.  rend.,  1928, 
186,  1441— 1443) —Solutions  of  thiocarbamide  which 
up  to  a  strength  of  3%  have  no  coagulating  action  on 
blood  possess  haemolytic  action  at  all  concentrations, 
including  that  of  the  isotonic  solution.  Duodenal 
administration  of  1  g.  per  kg.  of  body -weight  produces, 
in  the  case  of  dogs,  only  a  slow  and  transient  rise  in 
the  blood  pressure  with  no  respiratory  effects.  Intra¬ 
venous  doses  of  10  and  11  g.  per  kg.  for  dogs  and 
rabbits  respectively  cause  death  primarily  through 
the  haemolysis  of  the  blood;  thiocarbamide  is  less 
toxic  than  carbamide.  G.  A.  G.  Gough. 

Parenteral  action  of  irritants.  I.  Intra- 
vital  decomposition  of  protein  in  the  liver  of 
sensitised  animals.  II.  Biological  action  of 
parenterally  injected  amino -acids.  III.  Histo¬ 
logical  findings  in  liver.  R.  Wigan d  (Arch.  exp. 
Path.  Pharm.,  1928,  132,  1—17,  18—27,  28—30).— 

I.  The  method  of  Hashimoto  and  Pick  {ibid.,  1914, 
1,  76),  according  to  which  the  toxicity  of  parenterally 
injected  substances  is  measured  by  determining  after 
a  certain  time  the  ratio  of  the  uncoagulable  nitrogen 
to  the  total  nitrogen  in  the  liver  of  the  injected  animal, 
has  not  been  found  satisfactory. 

II.  Aliphatic  amino-acids  parenterally  injected  into 
guinea-pigs  increase  the  number  of  leucocytes  in  the 
blood.  Aspartic  acid  induces  diuresis.  Of  various 
aliphatic  and  aromatic  amino-acids  tyrosine  is 
peculiar  in  producing  symptoms  of  profound  collapse. 

III.  Histological  findings  observed  in  the  liver  of 
guinea-pigs  injected  parenterally  I — 48  hrs.  previously 
with  horse-serum  are  described. 

W.  O.  Kermack. 

Pharmacology  of  certain  pyridylpyrroles  and 
derivatives  of  2-aminopyri dine ,  E.  Dingemahse 
and  J.  P.  Wibaux  (Arch.  exp.  Path.  Pharm.,  1928, 
132,  365— 381).— By  observing  the  general  effect 
following  subcutaneous  injection  in  frogs,  the  anaes¬ 
thetic  effect  on  decapitated  frogs,  on  isolated  nerve- 
muscle  preparations,  and  on  the  rabbit’s  cornea,  and 
also  the  effect  on  the  blood  pressure  of  spinal  cats, 
the  pharmacology  of  2  -  ami  no  pyridine  and  its  deriv¬ 
atives  and  of  certain  pyridylpyrroles  has  been  inves- 
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ti  gated,  2  -  Am  in  opy  rid  i  n  e  lias  a  strong  toxic  effect, 
produces  convulsions,  and  raises  the  blood  pressure. 
Its  derivatives  show  on  the  whole  similar,  but  weaker 
properties.  The  pyridylpyrroles  have  a  powerful 
anaesthetic  action  (stronger  than  cocaine),  and  pro¬ 
duce  convulsions  in  certain  cases.  The  effect  on  the 
blood  pressure  is  variable.  H.  I).  Kay, 

Purine  diuresis  in  the  dog,  A.  M.  Preo- 
braschenski  (Arch.  exp.  Path,  Pharm.,  1928,  132, 
330 — 348), — If  insufficient  fluid  is  given  to  the  animals, 
the  diuretic  effect  of  caffeine  is  inconstant.  Theo¬ 
bromine,  on  the  other  hand,  always  produces  some 
diuresis.  If  distilled  water  is  given  previously  by  the 
mouth,  caffeine  increases  the  urinary  volume  and 
also  the  amount  of  chloride  excreted,  whilst  the  blood- 
ehloride  is  raised.  In  the  same  circumstances  theo¬ 
bromine  also  increases  the  urinary  volume,  the 
excretion  of  chloride  is  raised,  though  to  a  smaller 
extent  than  with  caffeine,  but  the  blood-chloride  is 
not  increased. 

Following  the  administration  of  0*9%  sodium  chloride 
solution  by  mouth  both  caffeine  and  theobromine 
increase  the  urinary  volume  and  chloride  excretion; 
the  effect  of  caffeine  is,  however,  greater  than  that 
of  theobromine.  Subcutaneous  injection  of  caffeine 
results  in  an  earlier  occurrence  of  the  diuresis  and  a 
higher  urinary  concentration  of  chloride. 

H.  D.  Kay. 

Pharmacology  of  narcosis,  41  Narcotic 
range."  L.  Lendle  (Arch.  exp.  Path.  Pharm., 
1928,  132,  214— 245).— The  “  narcotic  range  ”  (which 
lies  between  the  minimum  dose  producing  narcosis 
and  the  minimum  lethal  dose)  has  been  determined  for 
a  number  of  homologous  alcohols  and  the  relations 
between  their  narcotic  action  and  their  chemical 
constitution  are  discussed.  W,  O.  Kermack. 

Pharmacology  of  hydrogen  cyanide  in  cold* 
blooded  animals.  I.  Hole  of  lung  and  skin 
respiration  in  the  lightening  ol  the  colour  of 
venous  blood  during  poisoning  by  hydrogen 
cyanide.  II.  Effect  of  certain  factors  on 
oxidation  in  hydrogen  cyanide  poisoning.  W.  M. 
Karassik  (Arch.  exp.  Path.  Pharm.,  1928,  132, 
193 — 204,  205—213).—!,  The  lightening  of  the 
colour  of  the  venous  blood  of  the  frog  under  the 
action  of  hydrogen  cyanide  occurs  less  quickly  and 
only  with  much  larger  closes  when  the  lung  respir¬ 
ation  is  inhibited. 

II.  Rise  of  temperature  tends  to  bring  about 
darkening  of  the  blood  of  animals  poisoned  by 
cyanide,  W.  0.  Kermack, 

Utilisation  of  carbohydrate  in  mammals. 
H,  Handovsky  (Klin.  Woch.,  1927,  6,  2464—2486; 
Chem.  Zentr,,  1928,  i,  1059— 1060).— In  an  atmosphere 
of  very  dilute  hydrogen  cyanide  rabbits  showed, 
besides  inhibition  of  oxidation,  (a)  a  disturbance  of 
the  skeletal  muscular  carbohydrate,  (6)  an  increase  of 
lower  carbohydrates,  (c)  a  diminution  of  glycogen — 
the  ratio  glycogen /lactic  acid  becomes  1*5  instead  of 
3*5,  {d)  an  increase  of  the  extractable  muscular 
thiol ic  substances,  (e)  a  decrease  of  cholesterol  in 
muscle,  but  not  in  the  liver.  Injection  of  guanidine 
reduced  the  muscle-glycogen,  values  for  the  lower 
carbohydrates  being  fairly  high.  The  ratio  carbo¬ 


hydrate /lactic  acid  was  2*0.  Thiolie  substances 
soluble  in  water  were  increased.  Oral  administration 
of  synthalin  (highly  toxic)  did  not  lead  to  significant 
change  in  the  muscular  carbohydrate  or  the  blood- 
sugar,  although  the  muscular  water-soluble  thiolie 
substances  were  increased.  The  effect  of  administra¬ 
tion  of  insulin,  cysteine,  and  dithioglycollic  acid  was 
also  investigated.  A,  A,  Eldridge. 

Fatal  case  of  poisoning  by  scopolamine  per  os 
and  by  injected  potassium  cyanide.  Location  of 
the  injected  cyanide  etc.  A.  Schirm  and  D.  H. 
Wester  (Arch.  Pharm,,  1928,  266,  283—289). 

W,  A.  Silvester. 

Glycolysis  in  blood  rendered  non-coagulable 
by  means  of  morphine.  G.  Lo  Monaco  (Arch. 
Farm,  sperim,,  1928,  45,  1—5),— After  injection  of 
morphine  into  the  mesenteric  vein  of  dogs,  the  blood, 
which  is  rendered  non-coagulable,  exhibits  marked 
hyperglycemia.  Under  such  conditions  the  glyco¬ 
lytic  power  of  the  blood  is  more  pronounced  than 
that  of  the  normal  blood  of  the  same  animal  prior  to 
the  injection,  regard  being  had  to  the  dextrose 
content.  1,  H.  Pore. 

Hyperglycsemia  in  dogs  after  intravenous 
injection  of  pilocarpine  nitrate.  A,  Lb  Grand 
and  G,  Bierent  (Compt.  rend,  Soc.  Biol.,  1927,  97. 
1483—1484;  Chem.  Zentr.,  1928,  i,  936).— Injection 
of  pilocarpine  (1  mg.)  increases  the  blood-sugar  by 
30%s  after  removal  of  the  suprarenals,  10%,  and 
after  removal  of  the  thyroid,  40%.  After  removal  of 
suprarenals  and  thyroid,  pilocarpine  (1  mg.)  is  without 
influence  on  the  blood-sugar.  A.  A.  Eldridge. 

Comparative  study  of  synthetic  and  natural 
ephedrines,  K.  K.  Chen  (J.  Pharm.  Exp.  Ther., 
1928,  33,  237— 258).— The  ‘  hydrochloride  of  the 
synthetic  material  (Merck’s  “  ephetonine  3?)  has  in.  f. 
187°  and  with  cupric  hydroxide  it  gives  an  ether- 
extractable  purple  colour  which  is  indistinguishable 
from  that  given  by  the  same  amount  of  the  natural 
product.  Qualitatively  synthetic  ephedrine  possesses 
all  the  properties  of  the  natural  substance,  but  qua  nt  It- 
atively  the  former  is  in  some  respects  less  powerful. 

W.  McCartney. 

Ultra-violet  absorption  spectra  of  alkaloids  of 
the  tropane  group  and  of  some  biological  and 
pharmaceutical  products.  A.  Castille  and  E, 
Ruppol  (Bull.  Soc.  Chim.  bioL,  1928,  10,  623 
668).— Ultra-violet  absorption,  spectra  have  been 
determined  for  many  alkaloids  and  other  organic 
compounds  of  biological  interest.  The  proportions 
ol  the  tautomerides  in  acid  and  alkaline  solutions  of 
eyanurie  acid,  barbituric  acid,  and  veronal  may  be 
determined  from  their  spectra.  The  characteristic 
absorption  spectra  of  alkaloids  such  as  cocaine  permit 
their  determination  in  extracts  of  viscera  containing 
large  amounts  of  foreign  substances. 

G.  A.  0«  Gough. 

A  case  of  hydrofluosilicic  acid  poisoning,  J* 
Drost  (Pharm.  Zentr.,  1928,  69,  385—386). 

E.  A.  Lust. 

Action  of  arsenic  and  related  elements.  VI, 
Conditions  of  action  of  salts  of  hydrogen  sulphide 
and  hydrogen  iodide  on  the  nerve-muscle  pre¬ 
paration  of  the  frog.  R.  Labes  (Arch,  exp.  Path. 
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Pharm.,  1928,  131,  305—321). — The  harmful  action 
of  hydrogen  sulphide  on  a  nerve-muscle  preparation 
is  increased  by  the  presence  of  oxidising  agents 
(methylene- blue  and  hydrogen  peroxide)  and  it  is 
concluded  that  its  toxic  action  is  due  in  part  at  least 
to  the  formation  of  sulphur  in  the  tissue  (cf.  this  vol. 
548).  Similarly,  hydrogen  iodide  or  alkali  iodides 
exert  a  toxic  action  when  conditions  are  favourable 
to  the  formation  of  free  iodine,  e.g.}  in  presence  of 
hydrogen  peroxide.  W.  0.  Kermack. 

Is  glutathione  the  arsenic  receptor  in  insects  ? 
I).  E.  Fink  (J.  Econ.  EntomoL,  1927,  20,  794—801).— 
The  normal  glutathione  content  of  insects  is  variable ; 
the  determination  is  described.  Injection  of  arsenious 
or  arsenic  acid  reduces  the  glutathione  by  41%  and 
32%,  respectively.  Chemical  Abstracts. 

Chemical  and  enzymic  processes  in  the  light  of 
stereochemical  research.  C.  Neuberg  and  M. 
Korel  (Naturwiss.,  1928,  18,  392 — 396).—' The  work 
of  Neuberg  and  colleagues  is  reviewed.  When  an 
ethereal  solution  of  acetobromo-d-glucose  and  dl- 
borneol  is  shaken  with  silver  carbonate  and  the 
solution  subjected  to  steam  distillation,  Z-borneol  is 
carried  over.  A  partial  resolution  of  racemic  menthol 
can  also  be  achieved  in  this  way.  The  interaction 
of  cK-menthol,  quinoline,  and  acetobromo-d-glucose 
results  in  the  formation  of  glucosides.  The  residue 
after  steam  distillation  gives  Z~  menthol  on  hydrolysis. 
Enzyme  chemistry  permits  these  purely  chemical 
processes  to  be  checked,  since  /-menthol- a- glueoside 
is  practically  completely  decomposed  by  a-glueosidase 
(maltose),  but  is  unattacked  by  p-glucosidase  (emul- 
sin).  On  the  other  hand,  d-menthol-B-glueoside  is 
hydrolysed  to  the  extent  of  93%  by  emulsin,  but  is 
perfectly  stable  towards  maltose. 

Methyl-w-propylcarbinol  can  be  separated  into 
d-  and  /-compounds  after  forming  the  glueoside, 
followed  by  fractional  crystallisation.  d-Hmi/Z-8-d- 
glucoside  can  be  obtained  in  this  way,  whilst  Z-amyl- 
(M- glueoside  remains  in  the  mother-liquors. 

The  new  methods  of  fractional  fermentative  hydro¬ 
lysis  of  the  glucosides  of  racemic  alcohols,  for  the 
preparation  of  optical  is ome rides,  and  the  asymmetric 
action  of  vegetable  phosphatase  on  the  potassium 
salts  of  racemic  monoborneolorthophosphate  (cf.  this 
vol.,  88)  are  described.  By  the  action  of  glyoxalase 
on  methylglyoxal,  an  excess  of  Z-lactic  acid  is  obtained, 
and  on  plienylglyoxal  an  almost  quantitative  yield 
of  Z-mandelic  acid  is  obtained.  In  the  presence  of 
lactic  acid  bacteria,  d-mandelic  acid  is  obtained. 

R.  A.  Morton. 

Enzymic  processes  in  mammalian  skeletal 
muscle.  M.  K.  Beattie,  J.  Bell,  and  T.  H. 
Milroy  (J.  Physiol,  1928,  65,  109— 145),— When 
extracts  of  muscle  are  incubated  at  22—45°  in  hydro¬ 
gen  carbonate  solution  there  is,  approximately,  an 
equimolar  production  of  phosphoric  and  lactic  acids 
from  the  breakdown  of  the  hexosediphosphorie  ester 
present.  When  glycogen  is  added,  formation  of 
lactic  acid  and  esterification  of  phosphoric  acid  occur 
in  roughly  equimolar  proportions.  The  rates  of 
these  changes  are  less  at  37°  than  at  22°.  At  45° 
esterification  is  suppressed,  but  hydrolysis  of  glycogen 
and  of  phosphoric  esters  continues,  whilst  at  50° 


diastatic  action  alone  survives.  In  the  presence  of 
inorganic  phosphate  the  amount  of  esterification 
exceeds  the  amount  of  lactic  acid  produced — most 
notably  at  the  lower  temperatures.  In  the  presence 
of  fluoride,  esterification  alone  occurs  and  is  greater 
than  in  the  absence  of  the  fluoride.  Electrometric 
studies  of  the  increased  acidity  and  changes  in  buffer 
capacity  accompanying  esterification  of  phosphoric 
acid  indicate  that  there  are  produced  not  only  esters 
having  dissociation  constants  about  10~6  but  also 
others  having  lower  values.  R.  K,  Gann  an. 

Mechanism  of  fluoride  action.  F.  Lipmann 
(Biochem.  Z.,  1928,  196,  3— 21),— Sodium  fluoride 
has  a  specific  inhibitory  action  on  the  hydrolysis  of 
hexose-  and  glycero- phosphoric  esters  by  tissue  and 
yeast  enzymes.  The  formation  of  lactic  acid  in 
c hopped  muscle  is  also  inhibited ;  this  is  a  factor  in 
the  decrease  of  respiration.  The  oxidation  quotient 
of  lactic  acid  is  diminished ;  in  the  presence  of 
sufficient  fluoride  it  approaches  unity,  when  the  whole 
of  the  lactic  acid  disappearing  undergoes  oxidation. 
The  oxidation  of  glycerophosphorie  acid  is  almost 
unchanged  by  fluoride,  but  the  hydrolysis  is  depressed. 
Hydrocyanic  acid  has  the  opposite  effect. 

J.  H.  Birkinsiiaw. 

Mechanism  of  oxidative  processes.  XIII. 
Oxidases  and  peroxidases.  H.  Wielan,d  and 
H.  Sutter  (Ber.,  1928,  61,  [JB],  1060—1068).— 
Attempts  to  repeat  the  isolation  from  Lactarius 
vdlereus  of  the  material  which  accelerates  the  auto- 
oxidation  of  quinol  with  production  of  hydrogen 
peroxide  (Wieland  and  Fischer,  A.,  1926,  806)  have 
unexpectedly  led  to  the  isolation  of  Bach  and  Sharsky’s 
enzyme  (A.,  1911,  i,  824).  The  fungus  is  subjected 
to  pressure  and  the  expressed  juice  is  treated  with  a 
small  quantity  of  alcohol,  whereby  inert  matter  is 
precipitated,  and  then  with  more  alcohol,  which 
causes  separation  of  the  crude  enzyme ;  after  dialysis, 
the  latter  is  630  times  as  active  as  the  fungus  paste. 
Its  activity  is  measured  by  observation  of  the  rate  of 
absorption  of  oxygen  by  buffered  solutions  of  quinol 
in  water ;  hydrogen  peroxide  is  not  thereby  formed, 
although  its  presence  is  readily  detected  if  Wieland 
and  Fischer’s  preparation  (loc.  cit.)  is  added  to  the 
enzyme  mixture.  The  activity  of  the  enzyme  is 
completely  destroyed  if  its  aqueous  solution  is  heated 
for  3  min.  at  100°,  and  is  greatly  restricted  by  hydro¬ 
cyanic  acid.  The  optimal  pn  is  4-6.  The  rate  of 
reaction  is  almost  independent  of  the  concentration 
of  the  quinol  It  scarcely  accelerates  auto -oxidation 
of  the  iodine  ion. 

The  peroxidase  of  horseradish,  after  purification 
by  adsorption  with  aluminium  hydroxide,  does  not 
accelerate  the  oxidation  of  quinol  by  molecular 
oxygen.  Its  catalytic  activity  is  irreversibly  re¬ 
stricted  by  hydrogen  cyanide  even  at  very  great 
dilution,  and  even  more  markedly  by  hydrogen 
sulphide.  Hydrazine  and  hydroxylamine  are  some¬ 
what  less  restrictive,  whereas  ammonium  sulphate, 
aniline  hydrochloride,  arsenious  acid,  hydrogen, 
oxygen,  and  nitrogen  are  inactive.  H,  Wren . 

Interferometric  and  chemical  detection  of 
Ab derhalden 1  s  serum  enzymes.  B.  Kustjbr  and 
K.  Koulen  (Fermentforsch.,  1928,  9,  265—299). — 
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During  aseptic  autolysis  of  serum  at  37°,  the  amino- 
nitrogen  value  increases,  but  not  sufficiently  to  cause 
any  measurable  increase  in  interferometric  value* 
Addition  of  kaolin  does  not  accelerate  autolysis.  The 
dialysate  of  serum,  when  dialysed  against  distilled 
water,  has  a  stronger  ninhydrin  reaction  than  when 
dialysed  against  physiological  saline,  but  this  is  not 
accompanied  by  increase  of  amino-nitrogen.  Addi¬ 
tion  of  placenta  substrate  to  serum  frequently  causes 
an  increase  in  residual  nitrogen  which  bears  no  rel.a- 
tionsliip  to  changes  in  interferometric  value,  even 
when  errors  due  to  swelling  are  avoided.  The  same 
organ  substrate  may  show  different  behaviour  with 
serum  of  different  individuals,  and  the  substrates  of 
different  organs  may  behave  differently  with  the  same 
serum;  the  largest  change  of  interferometric  value 
is  only  of  the  order  of  experimental  error*  No  results 
of  diagnostic  value  could  be  obtained* 

P.  W.  Clutterbuck, 

Peptic  hydrolysis.  S.  P.  L.  Sorensen  and  L. 
Katsciiio  ni- W aether  [with  a  note  on  Indicators 
by  II*  Linderstrdm-Lang]  (Compt,  rend*  Trav. 
Carlsberg,  1928, 17,  No.  7,  24  pp.). — See  this  voL,  551  * 

Purification  of  pepsin,  H.  Penaxx  and  J.  Ple 
(J*  Pharm.  Chim.,  1928,  [viii],  7,  601— 608),— The 
addition  of  acetone  to  pepsin  solutions  does  not 
appreciably  diminish  the  activity  of  this  enzyme  even 
after  48  lira,,  if  the  pm  of  the  mixture  is  kept  at  2*5 
(isoelectric  point  of  pepsin).  Acetone  is  therefore  a 
more  suitable  protein  precipitant  in  the  purification 
of  pepsin  than  alcohol.  E.  A.  Lunt, 

[Specificity  and  mode  of  action  of  erepsin, 
trypsin,  and  trypsin-kinase.  Specificity  of 
peptidases.  II.  Comparison  of  peptide-sugar 
condensation  with  the  mode  of  action  of  erepsin*] 
K.  Josephs  on  (Ber.,  1928,  61,  [J8],  1276 — 1279). — 
The  author  does  not  concur  with  the  observation  of 
Waldschmidt-Leiiz  and  Rauclialles  (this  vol.,  672, 
673)  that  the  condensation  of  dextrose  and  peptides 
differs  greatly  from  that  of  dextrose  and  amino-acids 
in  its  dependence  on  the  pn  of  the  solution*  since  a 
well-defined  maximal  pE  exists  for  the  initial  rate  of 
condensation  in  the  latter  case.  H.  Wren. 

Specificity  of  animal  proteases.  XIV,  Com¬ 
parison  of  activating  power  of  enterokinase  from 
different  sources.  E.  Waldschmidt-Leitz  and  0, 
Shin  on  a  (Z,  physiol,  Chem.,  1928,  176,  301 — 313). — 
Investigation  has  been  made,  by  the  caseinogen 
method  (A.,  1927,  174),  of  the  hydrolytic  action  of 
erepsin -free  trypsin  from  three  animal  sources, 
activated  by  erepsm-free  enterokinase  from  eleven 
animal  sources.  With  trypsin  from  the  pancreas  of 
the  pig  and  the  cat,  it  is  found  that  activation  is  of 
the  same  value  in  all  the  cases  examined.  Differences 
are  found  in  the  hydrolytic  action  of  sea-lion  trypsin 
with  pig  and  ox  enterokinase,  but  the  action  is  of  the 
same  order  when  enterokinase  from  the  dog,  rabbit, 
or  the  monkey  Cercopiihecm  mbaeus  is  employed  as 
the  activator*  H.  Burton* 

Mode  of  action  of  enzymes  attacking-  proteins 
and  their  constituent  materials  (polypeptides). 
E.  Abderhalden  (Naturwiss.,  1928, 16,  396—399). — 
Dipeptides  are  .hydrolysed  by  means  of  erepsin  but 


not  by  trypsin.  Some  decomposition  occurs,  how¬ 
ever,  by  the  action  of  trypsin-kinase  on  polypeptides, 
e.g.,  leucyltriglycyl-htyrosme.  If  a  naphthalene-2- 
sulphonyl  group  is  attached  at  the  amino-group  of 
polypeptides  the  action  of  trypsin-kinase  is  more 
marked  than  on  the  unsubstituted  compound.  It  is 
possible  that  the  points  of  attack  in  the  polypeptide 
molecule  are  the  amino-group  for  erepsin  and  the 
carboxyl  group  for  trypsin.  Some  polypeptides  are 
attacked  only  by  erepsin,  others  only  by  trypsin. 
Some,  however,  are  hydrolysed  (at  different  rates) 
by  both  enzymes.  The  complications  arising  from 
this  latter  result  Eire  possibly  due  to  different  “  tryp¬ 
sins/'  since  the  enzyme  may  be  complex* 

Alkali  has  a  greater  effect  on  polypeptides  than 
N-acid.  Glycyl  chains  are  easily  detached  by  alkali, 
and  the  longer  chains  more  readily  than  the  shorter* 
If  substitution  has  occurred  in  the  amino-group, 
hydrolysis  by  means  of  alkali  is  definitely  hindered  or 
assisted,  depending  on  the  substituent.  The  naphth¬ 
alene -2 -sulphonyl  group  decreases  the  action,  whilst 
the  benzoyl  group  causes  an  increase.  The  phenyl - 
earbimido-gronp  is  responsible  for  a  greatly  increased 
hydrolysis  for  a  given  concentration  of  alkali.  Each 
substituent  brings  about  a  change  in  the  optimal 
concentration  of  hydroxyl  ions*  Erepsin  is  regarded 
as  attaching  itself  to  the  amino-group,  the  complex 
requiring  such  a  pB  value  that  the  process  of  hydro¬ 
lysis  occurs  very  easily.  This  idea  makes  the  mechan¬ 
ism  of  enzymic  hydrolysis  a  catalytic  one  in  the 
Ostwald  sense  of  an  acceleration  of  a  reaction  already 
proceeding  slowly*  The  erepsin-poly peptide  then 
resembles  the  phenylcarbimido-  rather  than  the 
{bnaphthalenesulphonyl-polypeptide  by  the  test  of 
the  action  of  dilute  alkali.  It  seems  clear  that  erepsin 
attacks  the  amino -group. 

The  work  has  implications  for  the  investigation 
of  the  structure  of  proteins.  R*  A.  Morton. 

Influence  of  various  amino-aeids  on  yeast 
peptidase.  A*  Fodor  and  R*  Cohn  (Z.  physiol. 
Chem.,  1928,  176,  17— 28).—' The  effect  of  the  follow¬ 
ing  amino-acids  on  the  action  of  yeast  peptidase  has 
been  determined ;  glycine,  dZ-leucine,  Z-leucine,  d-leuc- 
ine,  d- alanine,  Z-tyrosine,  Z-eystine,  cZ-argimne,  Z-hist- 
idine,  d-lysine,  and  cZ-glutamic  acid,  the  first  four 
being  prepared  synthetically  and  the  rest  used  as 
natural  products*  With  the  exception  of  tyrosine, 
which  has  a  slight  inhibiting  influence,  all  these 
amino-acids  activate  the  hydrolysis  of  silk  peptone  by 
yeast  maceration  juice  at  pn  8,  and  the  influence  of 
equimoleeular  quantities  of  the  amino-acids  is  of  the 
same  order.  This  action  appears  to  be  due  to  a 
larger  grouping,  perhaps  *CH(NH2)‘C02H,  rather  than 
to-  the  amino-  or  carboxyl  groups  alone.  The  pept¬ 
idase  activity  of  a  yeast  macerate  increases  up  to  a 
maximum  on  being  kept  under  sterile  conditions,  arid 
this  increase  is  attributed  to  autolytic  processes 
which  lead  to  an  increase  in  the  “  zymolabile  ”  form 
with  a  decrease  in  the  44  zymostable  33  system ;  in  the 
"  zymolabile  ”  form  the  active  group  or  “  zy mo- 
haptic  ”  substance  is  attached  to  amino-acids,  whilst 
in  the  11  zymostable  form  it  Is  associated  with  the 
natural  proteins.  Thus  the  stimulating  action  of 
leucine  on  the  peptidase  activity  of  yeast  juice 
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decreases  as  the  latter  is  kept.  d-Leueine  has  a 
slightly  greater  activating  influence  than  dl-  or 
2-leucine  and  the  last  two  have  approximately  equal 
effects.  Cystine  has  an  activating  influence,  whereas 
an  inhibitory  effect  was  previously  recorded  (Fodor 
and  Schoenfeld,  A.,  1927,  70),  A.  Worm  ale. 

Enzymic  proteolysis*  VII.  Influence  ol  ions 
on  the  stability  of  trypsin,  P.  Bona  and  H. 
Kleinmann  (Biochem.  Z.,  1928,  196,  177—196).— 
The  influence  of  electrolytes  in  stabilising  aqueous 
trypsin  solution  at  pu  5—6  was  examined.  The 
action  is  due  to  the  cation ;  the  higher  its  valency, 
the  lower  is  the  concentration  necessary  for  stabilis¬ 
ation.  The  optimum  for  sodium  chloride  and  sulphate 
is  about  2 N?  for  magnesium  chloride  and  sulphate 
about  0*02- — O’lA7,  and  for  aluminium  sulphate  about 
MIN,  The  addition  of  salts  has  thus  a  stabilising 
effect  similar  to  the  action  of  hydrogen  ions.  Addi¬ 
tion  of  cations  at  the  optimum  pu  (1-7)  has  a  harmful 
effect;  the  stability  of  unpurified  trypsin  solution 
thus  depends  on  the  total  cation  content.  The  harm¬ 
ful  action  of  boiled  gastric  juice  of  normal  acidity 
{pH  To— 2)  on  trypsin  solution  is  due  to  its  electro¬ 
lytes,  J.  H.  Birktsshaw. 

Enzymic  proteolysis.  P.  Bona  and  E.  Mis- 
howitzer  (Biochem.  Z.,  1928,  196,  197—222).— 
Casei nogen  solutions  after  a  short  hydrolysis  by 
trypsin  were  subjected  to  dialysis  at  a  collodion 
membrane.  Although  caseinogen  itself  is  not  ad¬ 
sorbed  by  the  membrane,  the  fission  products  are 
strongly  adsorbed,  as  shown  by  the  loss  of  nitrogen 
from  the  liquid.  The  increase  in  amino-nitrogen  is, 
on  the  other  hand,  very  small.  It  therefore  appears 
that  the  caseinogen  is  first  broken  down  into  large 
fragments  without  hydrolysis  of  the  eCONH>  linking. 

J.  H.  Birkinshaw. 

Evaluation  of  the  power  of  enzymic  mordants 
by  their  action  on  elastin.  J.  Schneider,  jun., 
and  A.  Hajek  (Biochem.  Z.,  1928,  195,  463—414).— 
A  method  for  the  preparation  of  elastin  from  the 
ligament um  nucha)  is  outlined  and  the  influence  of 
the  following  factors  on  its  degradation  by  trypsin  is 
investigated  and  the  results  are  tabulated  :  pR)  time 
of  disintegration,  fineness  of  the  elastin  threads, 
temperature,  variation  of  relative  amounts  of  elastin 
and  enzyme,  P.  W.  Clutterbttck. 

^activation  of  urease.  E.  G.  Schmidt  (J. 
Blok  Chem.,  1928,  78,  53— 61),— Figures  are  given 
for  the  concentration  of  various  salts  which  inhibit 
the  action  of  urease.  In  the  case  of  mercuric  chloride 
a  direct  proportionality  was  observed  between  the 
amount  of  the  salt  present  and  the  amount  of  enzyme 
inactivated ;  solutions  of  carbamide  containing  vary- 
mg  amounts  of  mercuric  chloride  may  therefore  be 
used  for  the  standardisation  of  solutions  of  urease. 
The  mercury  in  the  blood  of  patients  suffering  from 
poisoning  with  mercuric  chloride  was  not  sufficient 
to  affect  the  action  of  urease,  C.  R.  Harington. 

Alcoholic  fermentation,  XIV,  Zymin  fer¬ 
mentation,  S.  Kostytschev  and  V.  Faermann. 

Fermentation  by  yeast  macerate.  S.  Kos¬ 
tytschev  and  A,  Cbomitsch  (Z.  physiol,  Chem,, 
!928?  176,  46—54,  55— 73),— XIV,  Fermentation 


by  zymin  (prepared  by  the  acetone  method)  differs 
from  that  by  dried  yeast,  which  is  attributed  to  the 
presence  of  living  yeast  cells  (cf.  Kostytschev  and 
others,  A.,  1927,  902),  in  having  no  “  induction  ?? 
period,  whilst  zymin,  unlike  dried  yeast,  does  not 
stimulate  the  growth  of  yeast  cells.  The  second  differ¬ 
ence,  however,  is  due  to  the  inability  of  the  stimulat¬ 
ing  substances  to  diffuse  out  of  the  cells  of  the  zymin, 
and  heated  zymin  has  this  stimulating  action.  Under 
special  conditions,  c.g.,  by  adding  zymin  to  10% 
sucrose  solution  and  keeping  at  30°  for  14  hrs.  and 
then  diluting  gradually  over  7  hrs.  to  a  2%  sugar 
concentration  and  inoculating  on  plates,  good  growth 
can  be  obtained  from  zymin.  The  conclusion  is 
reached  that  zymatic  cells  are  present  in  zymin  and 
that  zymin  does  not  effect  a  cell-free  fermentation. 

XV.  Fermentation  by  yeast  maceration  juice  is 
essentially  due  to  bacteria  and  there  is  no  evidence 
of  cell-free  fermentation  by  this  juice.  Rapid 
filtration  of  the  juice  through  a  filter  candle  yields  a 
solution  which  can  ferment,  but  this  is  due  to  the 
passage  of  bacteria  through  the  filter,  and  slow 
filtration  gives  an  inactive  solution.  A,  Wormall. 

Alcoholic  fermentation.  XVII.  Pyruvic  acid 
as  an  intermediate  product  of  alcoholic  ferment¬ 
ation.  S.  Kostytschev  and  S.  Soldatenkoy  (Z. 
physiol.  Chem.,  1928,  176,  2 87 — 29 1 ) . — During  the 
fermentation  of  a  10%  sucrose  solution  by  pure 
yeast,  semicarbazide  acetate  was  added  at  intervals. 
Examination  of  the  product  after  3  weeks  demon¬ 
strated  the  presence  of  pyruvic  acid  semicarbazone. 

H,  Burton. 

Methylgiyoxalase  and  co -zymase,  A.  Gott- 
schajlk  (Z.  physiol.  Chem,,  1928,  176,  314 — 316). — 
Co-zymase-free,  dry  bottom  yeast  has  no  appreciable 
action  on  solutions  of  methylglyoxal,  whilst  a  yeast 
with  a  low  co-zymase  content  effects  about  26% 
transformation  (cf.  Keuberg  and  Kobel,  A.,  1927, 
592),  Thus,  the  activity  of  methylgiyoxalase  is 
related  to  the  presence  of  co-zymase. 

H.  Burton, 

Production  of  glycerol  by  fermentation,  V. 
Effects  of  sulphites  on  the  yeast  cell  and  on 
fermentation,  Y.  Tomoda  (J.  Soc.  Chem.  Ind. 
Japan,  1928,  31,  9 — 20).- — The  effects  of  sulphites  on 
the  yeast  cell  and  on  fermentation  have  been  studied 
by  staining  the  cell  with  methylene -blue  and  deter¬ 
mining  the  decrease  of  sugar  in  the  fermenting 
medium  respectively.  Sodium  hydrogen  sulphite  is 
very  injurious  to  both  the  cell  and  fermentation. 
The  inhibiting  action  of  sodium  hydrogen  sulphite  is 
reversible  to  some  extent.  The  activity  of  the  yeast 
cell  which  has  been  injured  by  this  salt  can  be 
restored  if  sodium  carbonate  or  sodium  hydrogen 
carbonate  is  added  within  26  hrs.  In  a  synthetic 
medium,  which  contains  sodium  sulphite,  the  velocity 
coefficient  of  the  fermentation  is  a  linear  function  of 
the  number  of  yeast  cells  in  unit  volume.  In  a 
natural  medium,  however,  such  as  molasses  solution, 
the  velocity  coefficient  becomes  a  linear  function  of  the 
logarithm  of  the  number  of  yeast  cells.  The  inhibiting 
action  of  sodium  hydrogen  sulphite  can  be  eliminated 
by  adding  acetaldehyde,  but  not  by  adding  co-zymase. 

Y.  Nagai. 
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Aldehyde-mutation  of  acetic  bacteria.  K. 
Myrback,  H.  von  Euler,  and  E.  Sandberg  (Z. 
physiol.  Chem.,  1923,  175,  316— 320).— Acetic  bac¬ 
teria,  which  can  effect  the  dismutation  of  acet¬ 
aldehyde,  contain  the  co-enzyme  (co-zymase)  which 
is  necessary  lor  yeast  and  animal  mutases,  but  the 
amount  of  co-zymase  present  in  a  heated  suspension 
of  the  bacteria  is  not  very  large.  A.  Worm  all. 

Metabolism  of  the  anaerobes.  I.  Proteolysis 
by  Clostridium  putrefaciens  compared  with  that 
of  other  anaerobes.  II.  Relation  between  the 
volatile  acid  and  ammonia  production  during 
metabolism  of  C.  putrefuciens.  III.  Volatile 
acids  produced  by  C.  putrefuciens  in  cooked- 
meat  medium.  L.  B.  Parsons  and  W.  S.  St  urges 
(J.  Pact.,  1927,  14,  181 — 215). — At  all  ages  there  is 
molar  equivalence  between  the  ammonia  and  volatile 
acids  produced.  There  appears  to  be  a  high  degree 
of  specificity  in  the  deamination  of  amino-acids  by 
0.  putrefaciens :  The  volatile  acids  are  acetic  (85 
mol.-%),  butyric  (6%),  and  valeric  (9%). 

Chemical  Abstracts. 

Action  of  Bacillus  diphtheria  and  some  related 
organisms  on  glucosamine.  W.  C.  Noble,  junM 
and  (Miss)  E.  E.  D.  Knacke  (J.  Bact.,  1928,  15, 
55 — 65) . — Glucosamine  is  not  a  source  of  nitrogen 
for  B .  diphtherias,  B .  xerosis,  or  B.  Hofmanni ;  it  is 
not  as  easily  fermented  as  dextrose.  Ability  to 
ferment  glucosamine  is  not  related  to  ability  to 
produce  toxin.  Chemical  Abstracts. 

Light-activated  hsemolysin  produced  by  Bacil- 
Iks  influenza*.  H,  Tv.  Ward  (J.  Bact.,  1928,  15, 
51 — 54). — B.  influenzas  grown  on  blood-agar  plates 
containing  haematin  in  light  shows  haemolysis  after  a 
time  depending  on  the  intensity  of  the  light. 

Chemical  Abstracts. 

Toxic  substances  produced  by  the  Salmonella 
group  of  organisms.  E.  E.  Ecker  and  C.  Riming* 

ton  (J.  Hyg.,  1927,  27,  44 . —48) —The  toxin  in  the 

dialysate  of  the  filtered  and  concentrated  medium 
was  precipitated  by  neutral  lead  acetate.  Ammon¬ 
ium  sulphate  decomposed  the  lead  precipitate  without 
impairing  its  toxicity.  The  concentrated  prepar¬ 
ations  contained  0*3—04%  N;  carbohydrates  were 
present.  Chemical  Abstracts. 

Fermentative  metabolism  of  bacteria.  V. 
Staphylococcus.  H.  W.  Nicolai  and  N.  Kageura 
(Biochem.  Z.,  1928, 196,  240 — 256). — Under  anaerobic 
conditions  staphylococci  ferment  dextrose  and  he vu lose 
producing  two  molecules  of  fixed  acid.  Maltose  and 
sucrose  give  four  molecules  of  acid.  The  velocity  of 
fermentation  and  the  rate  of  respiration  are  pro¬ 
portional  to  the  cell  concentration.  The  optimum 
2>a  is  that  of  blood  j  the  temperature  coefficients  of 
respiration  and  of  glycolysis  (anaerobic)  are  2*27  and 
2*6,  respectively.  Glycolysis  and  respiration  are 
sensitive  to  elevation  of  osmotic  pressure;  calcium 
and  especially  magnesium  chlorides  have  a  detri¬ 
mental  effect,  whilst  potassium  is  less  harmful  than 
sodium  chloride.  J.  H.  Rirkinshaw. 

Antigenic  complex  of  Streptococcus  fccemo- 
lytic  us.  II.  Chemical  and  immunological  pro¬ 
perties  of  the  protein  fractions.  III.  Species- 


specific  substance.  B.  C.  Lancefield  (J.  Exp. 
Med.,  1928,  47,  469—480,  481— 491).— The  type- 
specific  substance  is  precipitated  by  the  usual  protein 
reagents,  is  progressively  destroyed  by  removal  of 
the  amino-group  with  nitrous  acid,  and  is  readily 
digested  by  trypsin  arid  pepsin.  After  considerable 
purification  it  contains  14%  N.  The  species-specific 
substance  resists  tryptic  and  peptic  digestion,  but 
gives  Molisch’s  reaction ;  a  purified  sample,  however, 
contained  4*2%  N  and  only  28%  of  reducing  sugars. 

Chemical  Abstracts. 

Is  diacetyl  a  product  of  [bacterial]  metabol- 
ism?  H.  Sciimalfuss  and  H»  Barthmeyer  (Z. 
physi  ol.Ch.em,,  1928,176,28 2— -2 86 ) . — When  f  umaric, 
succinic,  or  malic  acid  is  heated  under  the  con¬ 
ditions  previously  described  (A.,  1927,  648),  no 
diacetyl  is  produced.  When  a  culture  of  Streptococcus 
acidi  lacti ,  Grotenfeklt,  +  S,  cremoris  is  grown  on 
sterilised  milk,  an  odour  of  diacetyl  is  perceptible, 
and  distillation  of  the  culture  yields  a  very  small 
amount  of  diacetyl,  identifiable  by  the  nickel  test 
(too.  cit .).  The  diacetyl  does  not  arise  from  the  lactic 
acid  formed  during  the  growth  of  the  culture  nor  is 
it  produced  by  atmospheric  oxidation  of  acetyl- 
methylcarbinoL  H.  Burton. 

Precipitation  of  the  lethal  principle  of  tuber¬ 
culin  by  ammonium  sulphate.  R.  R.  Henley, 
M.  Dorset,  and  H.  E*  Moskey  (J.  Amer.  Yet.  Med, 
Assoc.,  1928,  72,  363— 366).— Ammonium  sulphate 
precipitates  the  lethal  principle  from  young,  alkaline 
cultures.  With  old,  acid  cultures  there  is  an  increase 
in  soluble  carbohydrates,  a  decrease  in  the  material 
precipitable  by  acetic  acid,  and  a  change  in  the 
character  and  amount  of  the  ammonium  sulphate 
precipitate.  Chemical  Abstracts . 

Soil  bacteria  which  decompose  aromatic 
compounds.  P.  H.  H.  Gray  and  H.  G.  Thornton 
(Zentr.  Bakt.  Par.,  1928,  II,  73,  74—96;  Chem, 
Zentr.,  1928,  i,  1052).— Bacteria  (25  kinds)  from 
English  soil  which  decompose  phenol,  cresols,  naphth¬ 
alene,  phloroglucmol,  resorcinol,  and  toluene  have 
been  isolated,  A.  A.  Eld  ridge. 

Do  bacteria  reduce  phosphate  ?  F.  Liebert 
(Zentr.  Bakt.  Bar.,  1927,  II,  72,  369 — 874;  Chem. 
Zentr.,  1928,  i,  1052— 1053).— Budakov’s  observation 
(this  voL,  447)  could  not  be  repeated. 

A.  A.  Elbrxdge, 

Effect  of  carbamide  and  of  thioearb amide  on 
the  development  and  vitality  of  bacteria.  E, 
Nicolas  and  J.  Lebduska  (Compt.  rend.,  1928,  186, 
1 7 67—1769).  — T hi o c arh am i de  inhibits  the  develop¬ 
ment  and  vitality  of  bacteria  grown  in  a  beef  broth- 
peptone  medium  of  pa  7*4  to  a  greater  extent  than 
carbamide.  No  hydrogen  sulphide  was  evolved,  and 
the  amount  of  ammonia  liberated  was  not  influenced. 
The  effect  is  similar  to  but  less  marked  than  that 
obtained  with  the  higher  plants  (A.,  1925,  i,  757). 
On  the  other  hand,  the  toxicity  of  carbamide  towards 
animals  is  greater  than  that  of  thioearbamide  (this 
voL,  919).  -  J.  Grant. 

Relative  importance  of  additive  and  antagon¬ 
istic  effects  of  cations  on  bacterial  viability. 
G  E.  A.  Winslow  and  A.  F.  Dollof  (J.  Back,  1928, 
15,  67 — 92). — The  stimulating  effect  of  sodium, 
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potassium,  calcium,  magnesium,  barium,  lead,  and 
mercury  ions  in  low  concentrations  on  bacterial 
growth,  and  their  inhibitory  effect  in  high  concen¬ 
trations,  are  investigated  quantitatively. 

Chemical  Abstracts. 

Bactericidal  action  of  dyes.  A.  Philibert  and 
J.  Risler  (Compt.  rend.,  1928,  186,  1583 — 1584).— 
Cultures  of  various  pathological  bacteria  on  de- 
fibrinated  human  blood -serum  are  almost  unaffected 
by  the  light  of  a  neon  lamp  (the  growth  of  staphyl¬ 
ococci  is  slightly  retarded).  In  the  presence  of 
methyl -violet  (1  in  10,000),  almost  immediate 
sterilisation  takes  place.  G.  A.  0,  Gough. 

Hormones  and  adsorption.  A.  Zondek  and 
H.  W.  Bansi  {Biochem.  Z.,  1928,  195,  376 — 386). — 
Adsorption  of  adrenaline  by  animal  charcoal  follows 
the  Freundlich  adsorption  isotherm,  and  is  con¬ 
siderably  inhibited  by  narcotics,  the  action  of  which 
is  according  to  the  Richardson  law  of  homologous 
series.  Calcium  ions  in  high  and  caffeine  in  small 
concentration  accelerate,  whilst  calcium  ions  in  small 
concentration  inhibit,  the  adsorption. 

P.  W.  Clutterbuck. 

Radiation  substance  in  the  heart.  H.  Zwaarde- 
maker  (Pfl tiger’s  Archiv,  1927,  218,  354—373 ; 
Ghem.  Zentr.,  1928,  i,  1053),— Skeletal  muscle  con¬ 
tains  a  substance  (“  automatinogen  ”),  dialysable  and 
adsorbed  by  talc,  which  can  be  activated  by  irradiation 
to  automatin.  Automatin  is  probably  identical  with 
Demoor’s  “  substances  actives  ”  and  Haberlandt’s 
heart  hormone.  Although  there  is  only  one  auto¬ 
matinogen,  natural  p- automatin  and  artificial  a- 
automatin  are  very  similar  but  not  identical. 

A.  A.  Eldridge, 

Effect  of  insulin  on  acetonuria.  J.  H.  Burn 
and  H.  W.  Ling  (J,  Physiol.,  1928,  65,  191-203).— 
The  excretion  of  s‘  acetone  substances  ”  by  rats  on  a 
fat  diet  is  greater  in  summer  than  in  winter.  In 
winter  there  is  a  steady  rise  in  the  glycogen  content 
of  the  liver  which  is  not  compensated  by  a  fall  in  the 
muscle-glycogen  or  by  an  increased  excretion  of 
nitrogen.  Injections  of  insulin  delay  this  rise  for 
about  2  days,  during  which  period  the  ketonuria  is 
increased  and  then  disappears.  R.  K.  C annan. 

Production  of  alcohol  in  the  animal  body.  III. 
Influence  of  insulin  on  the  amount  of  physio¬ 
logical  alcohol  in  the  blood  of  animals,  M.  Aoki 
(J.  Biochem.  Japan,  1927,  7,  333 — 344). — In  birds, 
injection  of  insulin  leads  to  a  reduction  of  blood- 
alcohol  in  90  min.  Chemical  Abstracts, 

Effect  of  insulin  on  faulty  lipoid  metabolism 
in  acute  diabetes,  M.  Labbe,  F.  Nepveun,  and 
Hibrnaux  (Compt.  rend.,  1928,  186,  1445 — 1446).— 
Jhe  blood  of  diabetics  is  characterised  by  the  low 
alkaline  reserve,  the  large  amounts  of  cholesterol  and 
lecithin,  and  by  the  appearance  of  acetone  derivatives 
which  are  not  normally  present.  On  the  adminis¬ 
tration  of  insulin  the  latter  disappear  from  the  blood 
and  the  alkaline  reserve  becomes  normal.  In  most 
cases  the  cholesterol  and  lecithin  contents  fall  to  the 
normal  values.  Since  these  symptoms  are  partly  due 
to  faulty  lipoid  metabolism,  insulin  is  probably 
concerned  in  some  way  in  the  assimilation  of  lipoids. 

G.  A.  C.  Gough. 


Influence  of  insulin  and  synth alin  on  purine 
metabolism.  G.  Taubmann  (Arch.  exp.  Path. 
Pharm.,  1928,  132,  1 24-— 128).  —Moderate  doses  of 
insulin  administered  to  a  dog  do  not  cause  a  significant 
increase  in  the  excretion  of  total  nitrogen,  but  do 
cause  an  increase  in  the  excretion  of  purine.  Adminis¬ 
tration  of  synth  alin  markedly  increases  the  excretion 
of  allantoin  in  the  urine.  W.  O.  Kermack. 

Effect  of  insulin  and  ol  pancreatectomy  on 
distribution  of  potassium  and  phosphorus  in 
blood.  S.  E.  Kerr  (J,  Biol.  Chem.,  1928,  78,  35 — 
52). — The  potassium  content  of  the  blood -serum  of 
dogs  is  decreased  by  administration  of  insulin,  whilst 
that  of  the  corpuscles  is  not  affected.  The  lipin 
phosphorus  of  the  blood  is  not  affected  by  excess  or 
absence  of  insulin ;  the  organic  acid -soluble  phosphorus 
of  the  blood  corpuscles  is  slightly  increased  after 
pancreatectomy,  but  is  not  affected  by  excess  of 
insulin.  The  conclusion  of  Kay  and  Robison  (A., 
1924,  i,  1368)  that  insulin  favours  the  synthesis  of 
hexosephosphoric  esters  in  the  blood  is  therefore  not 
supported.  C.  R.  Harington. 

Regulation  of  the  production  of  insulin.  II. 
Action  of  carbohydrates  (except  dextrose)  on  the 
production  of  insulin.  E.  Grafe  and  F.  Mey- 
thaler  (Arch.  exp.  Path.  Pharm.,  1928, 131,  80—91 ; 
cf.  A.,  1927,  1115). — By  the  use  of  the  technique 
previously  described  (loc,  cit.)  it  is  shown  that  the 
production  of  insulin  is  stimulated  not  only  by 
dextrose,  but  also  by  any  reducing  sugar  or  any 
carbohydrate  which  may  give  rise  to  reducing  sugars 
on  hydrolysis  by  the  animal  body. 

W.  0.  Kermack. 

Detection  of  vitamin-/!.  H.  Strudel  and  E. 
Peiser  (Z.  physiol.  Chem.,  1928,  174,  191 — 195). — 
Comparative  experiments  show  that  there  is  no 
agreement  between  the  antimony  trichloride  test  for 
vitamin-/!  (Carr  and  Price,  A.,  1926,  870)  and  feeding 
tests  with  young  rats.  Whale  oil  diluted  with  chloro¬ 
form  gives  the  colour  reaction  in  concentrations  of 
2%  and  0*2%,  but  not  0*02%,  whereas  similar 
dilutions  of  the  oil  (with  vegetable  oils)  do  not 
prevent  avitaminosis  when  fed  to  rats  kept  on  a 
diet  deficient  in  vitamin- A .  Doubt  is  expressed  as 
to  whether  the  colour  reaction  is  due  to  vitamin-/!. 
Crude  cholesterol  prepared  from  the  oil  gives  an 
intense  colour  reaction,  but  on  recrystallisation  this 
property  is  lost  and  the  material  responsible  for  the 
reaction  is  found  in  the  mother-liquor. 

A.  Worm  all. 

Water-soluble  vitamins  of  group  IF  Probable 
existence  of  a  thermostable  and  alkali-stable 
factor  essential  to  life.  (Mlle.)  L.  Randoin  and 
R.  Lecoq  (Compt.  rend.,  1928,  187,  60— 62).— By 
using  a  fuller’s  earth  of  low  adsorptive  power  to 
adsorb  the  antine uritic  factor  from  extract  of  brewer’s 
yeast  two  products  have  been  obtained :  (1)  an 

extract  deprived  of  antineurifcic  factor  but  containing 
the  4 4  nutrition  ”  factor,  and  (2)  an  earth  in  which 
the  anti neuri tic  factor  is  concentrated.  Neither  this 
activated  earth  nor  extract  of  yeast  autoclaved  in 
alkaline  medium  is  capable  of  lengthening  appreciably 
the  lives  of  pigeons  on  a  diet  deficient  in  vitamin-/}, 
but  with  mixtures  of  these  two  products  or  with 
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extract  (1)  the  period  of  survival  is  considerably 
extended.  The  autoclaved  extract  appears  to  con¬ 
tain  a  water-soluble  factor  which  is  stable  to  heat  and 
to  alkali  and  is  indispensable  to  the  life  of  the  pigeon, 
probably  functioning  in  the  digestion  processes,  and 
the  extract  obtained  on  removal  of  the  anti neuri tic- 
factor  with  fuller’s  earth  appears  to  contain  the  same 
nutritive,  thermostable  factor.  R.  Brightman. 

Complex  nature  of  vitamin- B  as  found  in 
wheat  and  maize,  C.  H.  Hunt  (J.  Biol.  Chem., 
1928.,  78,  83  90). — Better  growth  was  obtained  in 

rats  receiving  a  mixture  of  wheat  or  maize  with 
autoclaved  yeast  as  a  source  of  vitamin -R  than  in 
those  receiving  wheat  or  maize  alone.  These  cereals 
are  therefore  relatively  rich  in  vitamin -B1  and  poor 
in  vifcamin-R2.  C.  R.  Harington. 

Comparative  influence  of  fats  and  sugar 
in  the  course  of  avitaminosis-!?.  (Mlle.)  L, 
Ran doin  (Compt.  rend.,  1928,  186,  1438 — 1441). — 
Two  groups  of  rats  were  fed  on  two  separate  diets 
deficient  in  vitamin • -B.  The  first  contained  lard  but 
no  sugars  and  in  the  second  the  lard  was  replaced  by 
an  amount  of  dextrose  equivalent  to  it  in  energy 
value.  Whilst  young  rats  eat  the  dextrose  - containing 
diet  more  readily,  in  all  experiments  survival  was 
longest  where  dextrose  was  withheld. 

G.  A.  C.  Gough. 

Avitaminosis-!?  and  the  suprarenal  gland, 
II.  Behaviour  of  pigeons  deprived  of  vitamin-1? 
towards  adrenaline  and  choline.  E.  Schmitz  and 
H,  J,  Pollack  (Biochem.  Z.,  1928,  195,  428—441).— 
The  protective  action  of  an  extract  of  the  whole 
suprarenal  gland  against  avitaminosis-!?  is  not  due 
either  to  the  adrenaline  or  to  the  choline  which  it 
contains,  but  to  some  unknown  substance. 

P.  W.  Clutters  tick. 

Human  milk.  V.  Comparison  of  vitamin-D 
in  human  and  cow's  milk,  J.  Outhouse,  I.  G. 
Macy,  and  V.  Brekke  (J.  Biol.  Chem.,  1928,  78, 
1 29 — 144) . — Addition  of  human  milk  in  amounts  up 
to  40  c.c.  daily  to  a  diet  otherwise  deficient  in  vitamin-2) 
failed  to  prevent  development  of  rickets  in  rats; 
addition  of  30  c.c.  daily  of  cow's  milk  to  the  same  diet 
produced  healing  of  rickets  in  7  days. 

C.  R.  Haring  ton. 

Reactions  ol  irradiated  ergosterol  (vitamin-!)), 
A,  Steigmann  (Kolloid-Z.,  1928,  45,  165—106)  — 
Reactions  of  ergosterol  before  and  after  irradiation 
suggest  that  vitamin-D  is  an  unsaturated  ketone. 
The  irradiated  material  gives  a  violet  coloration  with 
fuchsin,  the  colour  of  which  has  been  discharged  by  a 
slight  excess  of  sodium  hydrogen  sulphite.  Neither 
ergosterol  before  irradiation  nor  ergosterol  peroxide 
gives  this  reaction.  The  irradiated  material  reduces 
ammonia  cal  silver  nitrate,  forming  a  yellowish -brown 
colloidal  sol  of  silver.  It  is  considered  that  the  silver 
is  protected  by  a  polymerisation  product  of  ergosterol 
formed  simultaneously.  E.  S.  Hedges. 

Activation  of  the  antirachitic  factor  in  dried 
yeast.  W.  Kirsch  (Biochem.  Z.5  1928,  196,  294 — 
300). — Dried  yeast,  on  account  of  its  ergosterol 
content,  develops  on  irradiation  with  ultra-violet 
light  a  powerful  antirachitic  action,  but  this  is  con¬ 
siderably  reduced  by  storing  for  seven  months.  The 


antirachitic  action  of  dried  yeast  is  equally  good  also 
after  irradiation  with  direct  sunlight  and  in  animals 
fed  with  it  when  they  are  irradiated.  Rats  which 
were  irradiated  daily  for  1  min.  for  a  considerable 
length  of  time  were  protected  against  rickets,  but 
showed  an  inhibition  of  development  when  compared 
with  non- irradiated  animals. 

P.  W.  Clutterbuck. 

Photosynthesis  of  the  antirachitic  vitamin 
by  ultra-violet  radiation  of  short  wave-length. 
H.  D.  Griffith  and  K.  G.  Spence  (Brit.  J.  Actinother., 
1928,  3,  69— 72) —Ergosterol  has  been  irradiated  by 
light  from  a  mercury- vapour  lamp  passed  through  a 
quartz  prism  to  separate  the  waves.  The  sample 
irradiated  by  light.of  wave-length  366 — 313  gg  did  not 
become  antirachitic  when  tested  on  rats,  whilst  those 
treated  with  light  of  313 — -265  uu  and  of  less  than 
265  gp  were  activated,  the  latter  apparently  less 
than  the  former.  W.  0.  Kermack. 

Factor  IS.  in  the  nutrition  of  trout.  G.  M. 
McCay,  F.  C.  Bing,  and  W.  E.  Dilley  (Science,  1928, 
67,  249 — 250). — Raw  liver  contains  a  factor  Ht  not 
identical  with  vitamin- A,  B,  C,  D,  or  E}  which  is 
essential  for  the  growth  of  trout. 

Chemical  Abstracts. 

Orthophosphoric  acid  as  a  stimulator  of  the 
germinating  power  of  seeds.  M.  Gracanin  (Bio¬ 
chem.  Z.,  1928,  195,  457 — 468). — Treatment  of  the 
seeds  of  Beta  vulgaris,  Secale  cereale,  Vida  saliva, 
Helianthus  animus,  Lolium  perenne,  Festuca  arundi- 
nacea ,  Triseium  j (la  vescens ,  a nd  Dactyl  is  g lo me ra ta  wi  fch 
orthophosphoric  acid  accelerates  the  process  of 
germination  considerably,  the  optimal  conditions 
consisting  of  treatment  for  15  hrs.  with  an  amount  of 
acid  equivalent  to  0*05 — 1%  P2Os  for  the  various 
seeds.  The  optimal  concentration  for  the  germination 
process  is  not,  however,  optimal  for  the  plant  embryos. 
Whereas  only  2%  of  the  seeds  of  Hordeuni  vulgar c 
germinate  after  10  days,  treatment  with  1%  ortho¬ 
phosphoric  acid  causes  the  germination  of  61%  after 
72  hrs.  *  P.  W.  Clutterbuck. 

Enzyme  formation  in  ripening  seeds.  A. 
Oparin  and  N.  Djatschkoy  (Biochem.  Z.,  1928, 196, 
289 — 293). — The  amylase  content  of  ripening  seeds 
increases  only  while  they  are  attached  to  the  mother 
plant,  whereas  the  peroxidase  and  catalase  contents 
increase  even  after  separation  therefrom. 

P.  W.  Clutterbuck. 

Maintenance  of  semi-permeability  in  the  plant- 
cell  during  leaching  experiments.  F.  C.  Steward 
(Proe.  Leeds  Phil,  Soc.,  1928,  1,  258— 270).— Pro¬ 
tracted  leaching  experiments  have  shown  that  leaching 
does  not  necessarily  result  in  loss  of  semi-permeability, 

W.  E.  Downey, 

Passage  of  boric  acid  and  certain  salts  into 
fruits  and  vegetables.  L.  Kahlenberg  and  B, 
Traxler  (Plant  Physiol,,  1927,  2,  39 — 54). — A  study 
of  the  permeability,  under  various  conditions,  of  the 
outer  membranes  of  cherries,  tomatoes,  plums, 
grapes,  apples,  gooseberries,  peaches,  cucumbers,  and 
carrots  to  0*13/ -solutions  of  lithium  chloride,  nitrate, 
sulphate,  and  borate,  boric  acid,  borax,  potassium 
iodide,  barium  chloride,  and  strontium  chloride. 

Chemical  Abstracts. 


Plant  colloids.  XX.  Behaviour  of  starch  sols 
in  the  dark  field.  XXI.  Distribution  of  phos¬ 
phorus  and  nitrogen  in  starch  grains.  M,  Samec 
(Biochem,  Z.t  1928.,  195,  40—71,  72— 78).— XX. 
During  ageing  of  starch  sols,  Brownian  movement  of 
the  ultra-microscopic  particles  first  stops  and  is 
followed  by  a  period  of  vibration  and  finally  all  move¬ 
ment  ceases.  The  particles  aggregate  either  in 
spherical  masses,  which  give  a  blue  colour  with  iodine, 
or  in  chains,  which  give  a  red  colour  with  iodine. 
The  ultrafiltrate  of  starch  sols  contains  a  smaller 
number  of  smaller  particles  than  the  original  sob 
Only  quantitative  differences  were  observed  between 
wheat  and  potato  starch.  By  heating  starch  sols,  the 
number  of  visible  particles  decreases,  the  movement  is 
lost,  but  the  typical  aggregation  is  retained.  Traces 
of  phosphorus  in  the  starch  sol  appear  to  have  a 
stabilising  effect.  Ultra  microscopic  observation 
reveals  only  a  small  fraction  of  the  total  substance 
dissolved. 

XXI,  The  outermost  part  of  starch  grains  con¬ 
tains  the  greatest  amount  of  phosphorus  and  nitrogen. 
Amylo cell n lose  of  wheat  and  maize  starch  is  especially 
rich  in  these  elements  and  also  contains  silica,  whilst 
that  of  potato  starch  may  be  obtained  free  from 
nitrogen.  *  P.  W.  Clutterbuck. 

Alkaloids  of  Chinese  Corydalis  ambigua, 
Cham,  et  Sch.  I.  T.  Q.  Chou  (Chinese  J.  Physiol., 
1928,  2,  203 — 218). — Prom  the  tubers  of  this  plant 
five  alkaloids  have  been  separated.  (1)  Corydalis  A , 
C22H2704N,  m.  p.  135°  [a]f]+295°  (ethosulphate,  in.  p. 
162°;  hydrochloride,  m.  p.  214°;  nitrate,  in.  p, 
197°;  cliloroplatinate,  m.  p.  227°;  methiodide, 
m.  p.  228°).  It  is  identical  with  corydaline.  (2) 
Corydalis  B,  C20Ho304N,  ni.  p.  148—149°,  optically 
inactive  (hydrochloride ,  m,  p.  about  218°;  hydrogen 
oxalate,  m.  p.  208°).  (3)  Corydalis  C,  C20Hlg05N, 

m.  p.  201°,  optically  inactive  ( hydrochloride ,  m.  p. 
248° ;  hydrogen  oxalate ,  m.  p.  237° ;  chloroaurate ,  in.  p. 
195";  hydrobromide,  in.  p.  250°).  It  is  possibly 
identical  with  p  rot  opine.  (4)  Corydalis  D,  C19H1S04N 
or  019H1704N,  m.  p.  204°,  [ajg— 295°;  (hydrochloride ; 
m.  p.  about  250° ;  hydrobr amide,  m.  p.  about  260"'). 
(5)  Corydalis  E,  m.  p.  219°  (hydrochloride,  m.  p.  246°). 
Corydalis  B  has  narcotic  and  local  anaesthetic  pro¬ 
perties,  Corydalis  G  appears  to  be  a  cerebral 
stimulant ,  *  H.  D.  Kay. 

Constant  alkaloidal  content  of  Batura  Sira  mom™ 
inm}  L.  var,  inerrnis .  W.  Ploski  (Bull.  Acad. 
Polonaise,  1927,  A,  397 — 401) —The  roots,  stems, 
leaves,  and  fruit  of  D.  Stramonium  grown  with  various 
manures  have  been  analysed  in  respect  of  total 
nitrogen  and  alkaloid  content.  In  spite  of  the 
marked  variation  in  total  nitrogen,  the  various  parts 
show  a  remarkably  constant  alkaloid  content. 

W.  O.  Kermack. 

Constitution  of  the  anthochlorin  of  the  yellow 
dahlia,  L.  Schmid  and  A.  Waschkau  (Monatsh., 
1928,  49,  83 — 91). — The  yellow  pigment  “  antho- 
chlorin  ”  (Prantl,  Bot.  Ztg.,  1871,  29,  425)  of  the 
yellow  dahlia  has  been  isolated  in  quantity  in  a 
crystalline  condition  by  extraction  with  50%  aqueous 
alcohol,  evaporation  of  the  alcohol  in  a  vacuum, 
repeated  (20  times)  precipitation  from  an  alcoholic 


solution  by  addition  of  water,  hydrolysis  with  2% 
alcoholic  hydrogen  chloride,  acetylation,  and  subse¬ 
quent  hydrolysis  of  the  acetyl  derivative.  By  a  com¬ 
parison  of  the  triacetate  and  the  dimethyl  ether,  the 
products  of  fusion  with  potassium  hydroxide  (p- 
hydro xyacetophenone  and  p-hydroxybenzoic  acid), 
and  by  oxidation  of  the  dimethyl  ether  with  potass¬ 
ium  permanganate  to  anisic  acid,  it  is  proved  to  be 
identical  with  apigenin.  J.  W.  Baker. 

Micro -chemistry  of  plants.  XVII.  Chromo- 
gen  of  a  red  colouring  matter  obtained  from 
cacti.  H,  Molisch  (Ber.  dent.  bot.  Ges.,  1928,  46, 
205 — 211). — The  occurrence  of  a  red  colouring  matter, 
to  which  the  name  cactorubin  has  been  given,  is 
reported  on  the  cut  surfaces  of  cactus  stem  kept  moist 
and  in  contact  with  air.  It  is  suggested  that  the 
formation  is  due  to  the  action  in  the  dying  cells  of  an 
oxidase  on  the  chromogen  of  the  substance.  Of  the 
29  varieties  of  cactus  examined  28  contained  cacto¬ 
rubin.  Cactorubin  is  slightly  soluble  in  water, 
insoluble  in  alcohol,  ether,  and  benzene,  and  has  not 
yet  been  obtained  crystalline.  E.  A.  Lunt. 

Occurrence  of  a  red  pigment  in  the  root  of  the 
plane  tree,  R.  Schaede  (Ber.  dent.  bot.  Ges.,  1928, 
46,  298 — 300). — The  pigment,  observed  in  a  tree  felled 
in  December,  was  only  slightly  soluble  in  water, 
soluble  but  unstable  in  alkalis,  soluble  in  methyl  and 
ethyl  alcohols,  and  insoluble  in  ether,  benzene,  carbon 
disulphide,  or  chloroform.  It  is  concluded  that  it  is 
a  phlobaphen  the  function  of  which  in  the  root  is  that 
of  a  reserve  food  material,  since  a  second  tree  of  the 
same  age  and  species  felled  in  the  spring  showed  only 
traces  of  the  substance.  E.  A.  Lunt. 

Enzymes  of  oil-bearing  seeds.  X.  Glycero- 
phosphatases.  0.  Fernandez  and  A.  Pizarroso 
(Anal.  Ms.  Quim.,  1928,  26, 1 1 8 — 12 1 ) . — Comparative 
measurements  were  made  of  the  activity  of  glycero- 
phosphatascs  in  the  seeds  of  Amygdalus  communis 
(var.  dulcis),  Corylus  avellana ,  Arachis  hypogea. 
Cannabis  saliva,  8 inapis  nigra,  Finns  pinea,  and 
Juglans  regia ,  using  the  method  of  Nemec  (A.,  1923,  i, 
882).  The  increase  of  activity  with  slight  acidity 
found  by  Nemec  was  confirmed,  but  no  definite 
regularity  could  be  found  in  the  effect  of  added 
glycerol.  R,  K.  Callow. 

Brgosterol  from  the  mushroom  Cartinellus 
Shiitake.  M.  Sumi  (Proc.  Imp.  Acad.  Tokyo,  1928, 
4, 116 — -119). — -Ergosterol  has  been  isolated  from  this 
mushroom  by  the  usual  methods  and  identified  by 
its  chemical  and  physical  properties  and  its  physio¬ 
logical  effect  after  irradiation.  J.  Stewart. 

Biochemistry  of  sulphur.  II.  Ergothioneine 
from  ergot  ol  rye,  B.  A,  Eagles  (J.  Amer.  Chem. 
Soc.?  1928,  50,  1386— 1387).— The  isolation  of  the 
mercurichloride  by  the  method  of  Tanret  (A.,  1909,  i, 
671)  and  its  conversion  into  the  pure  base  (A.,  1927, 
477)  (0*065%  of  the  wt.  of  ergot)  are  detailed. 

H.  E,  F.  Ngtton, 

Chemical  constituents  of  the  spores  of  Asper¬ 
gillus  oryzee,  M.  Sumi  (Biochem.  Z.,  1928,  195, 
161— 174).— The  spores  of  A.aryzae,  grown  on  damp 
soya  bean,  contain  the  following  :  a  small  amount  of 
soluble  reducing  sugar  and  pentosan  and  a  large 
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amount  of  mannitol ;  glycogen  (not  starch) ;  lecithins 
and  organic  and  inorganic  phosphates ;  considerable 
amounts*  of  betaine  and  a  little  stachydrine ;  hist¬ 
amine  ;  considerable  amounts  of  chitin ;  a  sterol., 
Ci6H280,  m.  p.  160°;  uric  acid  (0-6%  of  the  air-driecl 
material) ;  invertase,  amylase,  peptase,  chymase, 
urease,  glucosidase,  peroxidase,  nuclease,  esterase, 
phytase,  and  catalase,  the  first  three  being  especially 
active.  The  following  enzymes  were  not  detected : 
lipase,  tyrosinase,  maltase,  inulasc,  trehalase,  dc- 
amidase,  and  oxidase,  P.  W.  Clutterbuck. 

Biochemical  differences  between  sexes  in 
Mucors,  V.  Quantitative  determination  o! 
sugars  in  (  +  )  and  ( — )  races.  S.  Satina  and 
A.  F.  Blakeslee  (Proc.  Nat.  Acad.  ScL,  1928,  14, 
308 — 316 ;  cf.  this  vol.,  563). — The  amounts  of  total 
soluble,  of  reducing,  and  of  non -reducing  sugars  were 
determined  for  various  Mucor  species.  In  order  to 
compare  the  amounts  of  sugar  present  in  the  two 
sexes,  the  determinations  were  made  in  pairs,  each 
containing  a  (+)  and  a  (  — )  race  of  a-  given  species. 
In  the  majority  of  cases  more  sugar  was  found  in  (+) 
than  in  (— }  races.  The  amount  of  reducing  sugars 
present  was  not  high,  and  was  insufficient  to  be  chiefly 
responsible  for  the  reduction  reaction  which  takes 
place  between  the  alcoholic  extracts  of  the  two  sexes 
and  potassium  permanganate .  It  is  probable  that 
the  difference  in  reduction  capacity  of  (  +  )  and  ( — ) 
races  is  mainly  due  to  other  substances  possibly 
related  to  the  tannins.  Gravimetric  tests  were  made 
for  fat  content  in  the  same  mycelia  in  which  sugar  was 
determined.  The  amount  of  fat  present  is  relatively 
large,  but  shows  no  relationship  to  sex. 

A.  J,  Mee. 

Physiology  of  Rhizopus  species.  T,  Taka  has  hi 
and  K.  Sakaguchi  (Bull.  Agrie.  Ghem.  Soe.  Japan, 

1927,  3,  35 — 45). — In  the  surface  growth  acid  pro¬ 
duction  predominates,  and  the  ratio  of  carbon  dioxide 
to  alcohol  is  greater  than  in  yeast  fermentation ;  in 
the  submerged  growth  the  fungus  behaves  like  yeast. 
Formation  of  alcohol  from  dextrose  occurs  when 
subnormal  amounts  of  potassium  and  phosphoric 
acid  are  present.  A  decrease  in  potassium  causes  a 
decrease  in  acid  formation.  The  fungus  produces 
succinic  acid  from  glycerol. 

Chemical  Abstracts. 

Inhibition  of  enzymic  action  as  a  possible  factor 
in  the  resistance  of  plants  to  disease.  L.  J. 
Klotz  (Science,  1927,  66,  631 — 632). — The  hydrolytic 
action  of  the  diastase  and  in- vert  as  e  of  the  dried 
mycelium  of  Pifihiacystis  cUrophihora  and  Phomopsis 
californica  is  inhibited  by  the  bark  of  sour  orange  or 
t angel o  more  than  that  of  lemon  ;  urease,  however, 
was  not  so  inhibited.  A.  A,  Eldridge. 

Pentathionic  acid,  the  fungicidal  factor  of 
sulphur.  H.  d  Young  and  R.  Williams  (Science, 

1 928,  67,  19 — 20). — Sulphur  contains  adsorbed 

pentathionic  acid,  to  which  its  fungicidal  action  is 
due.  After  destruction  of  the  pentathionic  acid  with 
ammonia  a  suspension  of  sulphur  in  water  soon  regains 


its  toxicity,  equilibrium  being  reached  in  presence  of 
oxygen.  Chemical  Abstracts. 

Calibration  of  Bancroft's  manometer.  M. 
Jowett  (Biochem.  J,,  1.928,  22,  717—719). — A  simple 
method,  accurate  to  about  1%,  of  calibrating  the 
Barcroft  constant- volume  manometer  is  described. 

S.  S.  Zilva. 

Titrimetric  quinhydrone  electrodes  ;  com¬ 
parison  with  the  hydrogen  electrode  for  -pn 
determinations  in  whole  blood,  plasma^  and 
other  biological  fluids.  G.  H.  Meeker  and  J,  G. 
Reinhold  (J.  Biol.  Chem.,  1928,  77,  505 — 518). — For 
the  blood-plasma  and  serum  of  man  and  the  horse, 
and  for  biological  fluids  such  as  cerebrospinal  fluid 
and  urine,  results  obtained  with  the  quinhydrone 
electrode,  employing  the  authors5  titrimetric  technique 
(A.,  1926,  442),  agreed  with  those  obtained  with  the 
hydrogen  electrode  (cf.  Cullen  and  Earle,  this  vol., 
438) ;  the  quinhydrone  electrode  is  not  applicable  to 
whole  blood  or  to  the  blood-serum  of  the  dog. 

G.  R.  Harington. 

Determination  of  chlorides  in  body  fluids. 
J.  Patterson  (Biochem.  J.,  1928,  22,  758—761).— 
The  effect  of  the  presence  of  protein  on  the  determin¬ 
ation  of  chloride  in  various  body  fluids  by  the  Volhard 
titration  can  be  readily  overcome  by  use  of  a  high 
concentration  of  nitric  acid  together  with  selected 
proportions  and  sequence  of  the  reagents  normally 
employed.  S.  S.  Zilva. 

Rapid  determination  of  organic  iodine.  G. 
Pfeiffer  (Biochem,  Z.,  1928,  195.  128 — -133). — 
A  method  is  described  for  the  determination  of  iodine 
of  organic  material  (thyroid  etc.)  in  which,  by  rapid 
decomposition  of  the  tissue  with  concentrated 
sulphuric  acid  and  hydrogen  peroxide,  the  time  of  a 
determination  is  reduced  to  40  min.,  the  results  being 
comparable  with  those  of  older  methods. 

P.  W.  Clutterbuck. 

Determination  of  uric  acid  in  biological  Raids. 
R.  Vladesco  (Bull.  Soc.  Ohim.  bid.,  1928,  10,  602 — 
605)  .—The  phosphotungstic  acid  colorimetric  method 
for  determining  uric  acid  in  biological  fluids  from  which 
the  proteins  have  been  removed  is  unsatisfactory 
owing  to  the  rapid  fading  of  the  sample  and  the 
standards,  and  the  titration  of  the  coloured  complex 
with  aqueous  chlorine  is  recommended.  Since  the 
titre  is  not  strictly  proportional  to  the  uric  acid 
content,  two  titrations  are  made  in  the  presence  of  two 
different  volumes  of  standard  uric  acid  solution. 

G.  A.  C.  Gough. 

Dialysis  with  stirring.  M.  Kunitz  and  H.  S. 
Simms  (J.  Gen.  Physiol,  1928,  11,  641— 644).— The 
solution  to  be  dialysed  is  contained  in  a  stoppered 
collodion  sac  along  with  a  marble  or  a  bubble  of  air. 
The  sac  is  placed  within  a  test-tube  which  is  in  a 
rocking  machine,  and  distilled  water  is  led  into  the 
test-tube  outside  the  collodion  sac.  The  movement 
of  the  marble  or  bubble  of  air  agitates  the  solution 
and  accelerates  dialysis.  W.  0.  Kermack. 
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General,  Physical,  and 

Absorption  spectrum  _  of  thallium  vapour 
between  7000  and  1850  A*  K.  G.  Lgyarte  and 
A.  T.  Williams  (J.  Phys.  Radium,  1928,  [vi],  9,  121 — 

1 26) . — Observations  on  the  absorption  spectrum  of 
thallium  vapour  between  700°  and  900°  show,  in 
agreement  with  Grotrian  (A.,  1923,  ii,  106)  and  others, 
the  lowest  level  to  be  2Pt  and  all  the  corresponding 
lines  of  the  series  2Pt  —2S1  and  2Pt  —  2D2  have  been 
observed.  At  700°  and  below,  some  lines  correspond¬ 
ing  with  the  level  2P2  appear,  but  they  are  fewer  than 
in  the  case  of  aluminium,  gallium,  or  indium.  No 
trace  of  the  green  line  5350*46  A.  could  be  detected. 
Sharp,  fine  lines  between  2210  and  2105  A,,  previously 
recorded  as  band  or  diffuse  lines  by  earlier  workers, 
have  been  observed.  L.  S.  Theobald. 

Filtration  of  arc  and  spark  lines  in  a  magnetic 
field  by  using*  disruptive  discharge  in  a  vacuum, 
H.  Nagaoka  and  T,  Futagami  (Proc.  Imp.  Acad. 
Tokyo,  1928,  4,  195 — -197),— The  method  of  separat¬ 
ing  arc  and  spark  lines  in  a  spectrum  by  using  the 
disruptive  discharge  in  a  strong  magnetic  field  (cf. 
this  voL,  339)  gives  ambiguous  lines  in  some  cases,  due 
to  the  resistance  of  the  air  to  the  motion  of  the  ions. 
This  can  be  prevented  by  using  the  discharge  in  a 
vacuum.  An  apparatus  is  described  by  means  of 
which  this  can  be  studied.  A.  J.  Mee. 

Influence  of  energy  factors  on  the  structure 
of  spectra,  T.  Negresco  (J.  Chim,  phys., '  1928, 
25, 308 — 319). — The  influence  of  temperature  on  flame 
spectra  and  of  the  nature  of  the  electrodes,  the  sur¬ 
rounding  atmosphere,  the  potential  gradient  between 
the  electrodes,  and  the  nature  of  the  current  on  arc 
and  spark  spectra  is  discussed,  and  also  the  effect  of 
self-induction  on  the  spark  discharge  and  its  spectrum. 
The  emission  of  radiation  of  low  potential  is  not  due 
solely  to  the  hot  envelope  of  metallic  vapour,  but  is 
primarily  an  electrical  effect.  The  effect  of  self- 
induction  is  due  to  the  lowering  of  the  potential 
gradient  in  the  initial  discharge,  which  causes  an 
increase  in  the  intensity  of  the  radiations  due  to  the 
subsequent  oscillations  W,  A.  Richardson. 

Series  in  the  spark  spectra  of  germanium. 
R*  R.  Rao  and  A,  L.  Narayan  (Proc.  Roy.  Soc.,  1928, 
A,  119,  607— 627).“— The  spark  spectrum  of  german¬ 
ium  has  been  investigated  over  the  range  6484*32 — 
2099*98  A.  A  small  quantity  of  germanium  was 
fused  to  the  tips  of  pure  tin  rods,  which  were  used  as 
electrodes  between  which  the  spark  took  place.  The 
spark  was  studied  in  an  atmosphere  of  hydrogen  under 
varying  conditions,  the  spectra  being  photographed  by 
a  5 -foot  concave  grating  and  a  large  Hilger  quartz 
3  o  92 


Inorganic  Chemistry* 

spectrograph.  The  region  below  2400  A.  was  photo¬ 
graphed  on  Schumann  plates.  Detailed  descriptions 
and  analyses  are  given  of  the  spectra  of  singly-ionised 
(Ge  n),  doubly-ionised  (Genr),  and  trebly-ionised 
(Ge  iv)  germanium,  and  the  results  are  in  complete 
agreement  with  the  Pauli-Heisenberg-Hund  theory. 
The  second  ionisation  potential  is  computed  to  be 
about  15*88  volts,  and  the  third  about  33*17  volts,  A 
characteristic  group  of  lines  has  been  observed  which 
appears  more  intensely  under  weaker  stimuli.  When 
the  excitation  is  a  maximum  the  lines  disappear,  but 
the  inclusion  of  self-induction  brings  them  out  clearly. 
As  such,  their  behaviour  is  similar  to  that  of  arc 
lines,  but  their  presence  has  not  been  recorded  by  any 
previous  investigator  of  the  are  spectrum  of  german¬ 
ium.  A  table  is  given  of  all  the  lines  of  germanium 
which  have  been  classified.  L.  L.  Bercumshaw, 

Intensity  ratio  of  the  doublets  of  the  principal 
series  of  the  alkali  metals.  PL  Jacob  (Aim. 
Physik,  1928,  [iv],  86,  449 — 493). — The  intensity  ratio 
of  the  components  of  the  second  doublet  of  the 
principal  series  of  potassium,  rubidium,  and  caesium 
has  been  measured  by  means  of  Merton's  method. 
The  lines  were  produced  at  the  highest  possible 
temperature  (2600°)  by  the  use  of  an  oxy- hydrogen 
flame.  The  values  of  K,  the  intensity  ratio,  were 
found  to  vary  between  1*80  and  2*02.  In  the  case  of 
rubidium  and  of  caesium  the  method  of  Gouy  was 
used  in  addition  for  the  purpose  of  obtaining  the 
“  true  ”  intensity  ratio.  The  <£  true  ”  intensity  ratio 
for  the  caesium  lines  approximates  to  4*0.  For 
rubidium  the  ratio  is  evidently  greater  than  2-3,  but 
the  value  of  the  true  ”  intensity  ratio  was  not 
reached,  W.  E,  Downey. 

Intensity  of  spectral  lines.  A,  Kupper  (Ann. 
Physik,  1928,  [iv],  86,  511 — 529). — Mathematical, 
Calculations  based  on  Schrodinger’s  wave  equation 
lead  to  values  for  the  intensities  of  the  lines  of  the 
Balmer,  Pasehen,  Brackett,  and  5th  series. 

W,  E.  Downey. 

Intensity  ratio  of  the  ortho-  and  para-series 
in  relation  to  the  structure  of  the  helium  atom. 
J.  Stark  (Ann.  Physik,  1928,  [iv],  86,  530 — 540). — 
A  helium,  line  arising  from  the  Is  state  cannot  be 
detected.  The  ratio  of  the  intensity  of  the  para- 
series  of  helium  to  that  of  the  corresponding  ortho¬ 
series  decreases  with  increasing  gas  pressure.  The 
ratio  is  greater,  for  a  given  pressure,  when  the  excit¬ 
ation  is  due  to  fast  cathode  rays  than  when  slow 
cathode  rays  are  used.  The  para-scries  correspond 
with  the  singlet  series  of  the  alkaline-earth  metals. 
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the  ortho-series  to  the  triplet  ones.  The  spectral  and 
structural  similarity  of  helium  and  the  alkaline-earth 
metals  leads  to  the  view  that  a  para-state  is  less  stable 
and,  therefore,  less  frequent  than  the  corresponding 
ortho-state.  W.  E.  Downey, 

Spectrum  of  ionised  sodium,  F.  H.  Newman 
(Mature,  1928,  122,  97). — The  author's  pairs  of 
wave-number  differences  in  the  Na  n  spectrum  do  not 
appear  to  be  accidental  (cf.  Laporte,  this  voL,  680), 

A,  A.  Eldridge. 

Spark  spectrum  of  palladium  (Pd  ii).  A.  G. 
Siiek stone  (Physical  Rev.,  1928,  [iij,  32,  30 — 38), — 
The  analysis  of  the  spectrum  of  Pd  II  differs  from  that 
of  McLennan  and  Smith  (A,,  1926,  875).  The  terms 
include  4#D(4#} ;  5s*  *  4  *  ~D,  *G(M85s) ;  all 

the  related  triads  from  the  structure  4 d*5p ;  6s4  *  2JP, 
4Pa,  2G5(4#6s) ;  and  fragments  of  terms  due  to  MB5d, 
Zeeman  effects  for  most  of  the  lines  have  been 
measured.  The  ionisation  potential  is  calculated  as 
19*8  volts  from  id?  to  4#,  A.  A,  Eldridge, 

Structure  of  the  resonance  line,  6708  A.,  of 
the  lithium  arc  spectrum  ;  isotope  effect  with 
lithium.  H.  Schuler  and  K.  Worm  (Naturwiss. 
1927,  15,  971—972 ;  Chem.  Zentr.,  1928,  i,  644).— 
A  we  all  third  component,  situated  towards  the  red, 
of  the  lithium  resonance  line  6708  A,  is  recorded,  and 
is  considered  to  be  a  component  of  the  Li6  doublet. 

A,  A.  Eldridge. 

Polarisation  of  resonance  radiation  of  cad¬ 
mium.  P.  Soleillet  (Compt.  rend.,  1928,  187, 
212 — 214). — The  effect  of  a  magnetic  field  on  the  lines 
3261  and  2288  A.  in  the  resonance  spectrum  of 
cadmium  has  been  investigated,  the  exciting  radiation 
being  unpolarised.  In  a  zero  field,  or  one  in  the  same 
direction  as  the  incident  light,  the  maximum. polaris¬ 
ation  is  85%  for  3261  A.  and  66%  for  2288  A.  The 
two  orbits  of  the  2'Pt  level  have  different  stabilities, 
and  durations  of  about  2  x  1(H  sec.  and  10”9  sec., 
respectively.  0.  W.  Gibby. 

Optically  excited  iodine  bands  with  alternate 
missing  lines.  R.  W.  Wood  and  F.  W.  Loomis 
(PhiL  Mag.,  1928,  [vii],  6,  231— 238),— The  fluores¬ 
cence  spectrum  of  iodine  enhanced  by  the  presence  of 
helium  at  0*5  mm,  pressure  has  been  examined  and 
the  fluorescence  lines  have  been  found  to  correspond 
exactly  with  the  absorption  lines  with  even  initial 
rotational  quantum  numbers,  and  the  alternate  lines 
to  be  missing  in  the  fluorescence  bands.  It  then 
follows  that,  since  the  original  excited  iodine  molecules 
after  absorbing  light  and  immediately  before  colliding 
with  helium  atoms  had  the  rotational  quantum 
number  34,  during  collisions  in  which  the  electronic 
quantum  number  is  unchanged  the  rotational  quantum 
number  of  an  iodine  molecule  can  change  only  by  an 
even  number.  This  conclusion  is  not  in  accordance 
with  the  selection  principle,  but  is  hi  agreement  with 
the  theory  of  Hund  (A.,  1927,  809)  that  the  rotational 
states  of  symmetrical  molecules  are  divided  into  two 
classes,  characterised  by  eigen-functions  symmetrical 
and  unsymmetrieal,  respectively,  in  the  position 
co-ordinates  of  the  nuclei,  between  which  transitions 
do  not  occur.  A.  E.  Mitchell. 

Afterglow  in  mixtures  of  nitrogen  and  oxygen. 
R.  Lewis  (Nature,  1928,  122,  241).— Using  an  elec¬ 


trodeless  discharge  with  a  spark  gap,  at  1*8 — -0*01 
mm.,  there  is  for  a  given  mixture,  a.g.,  air,  a  sharp 
minimal  afterglow  at  0*53  mm.  separating  the  yellow¬ 
ish-green  oxygen  afterglow  (at  higher  pressures)  from 
the  orange-yellow  nitrogen  afterglow  (at  lower 
pressures).  In  a  certain  pressure  region  near  this 
minimum  a  long  discharge  gives  a  blue  afterglow ;  the 
nitrogen  bands  also  appear  at  a  suitable  pressure. 
With  a  very  short  discharge  only  the  yellowish-green 
afterglow  is  visible.  Thus,  different  types  of  after¬ 
glows  may  be  excited  in  the  same  gas  mixture  at  the 
same  pressure  merely  by  altering  the  period  of  dis¬ 
charging,  A.  A.  Eldridge, 

Spectrum  of  trebly-ionised  antimony,  Sb  IV. 
J.  E,  Green  and  R.  J.  Lang  (Nature,  1928,  122, 
242). — A  3P3S  multiple!  between  805  and  861  A.,  a 
very  strong  3P3Z)  multiplet  between  873  and  940  A.,  a 
3D3F  multiplet  between  2077  and  2113  A,,  and  a 
possible  3jP3P'  group  between  1051  and  1193  A.  have 
been,  identified.  The  ionisation  potential  is  computed 
as  42  volts.  A,  A,  Eldridge. 

Analysis  of  the  first  spark  spectrum  of  sulphur 
(S+).  D,  K.  Bhattacharyya  (Nature,  1928,  122, 
241—242). 

Influence  of  magnetic  fields  on  the  bands  of 
the  third  positive  group  in  nitrogen,  B.  PogaNY 
and  R,  Schmid  (Z.  Physik,  1928,  49,  162—166).- 
Data  are  given  for  the  broadening  of  the  lines  of  the 
(0,1)  and  (0,2)  bands  of  the  third  positive  group  of 
nitrogen  in  a  field  of  26  kilogauss,  R..  W,  Lunt. 

Classification  of  the  band  spectra  associated 
with  the  neutral  oxygen  molecule,  W,  Ossen- 
brucen  (Z.  Physik,  1928,  49,  617 — 216). — The  classi¬ 
fication  of  the  oscillation  and  rotational  terms  in  the 
Schumann  bands  of  the  neutral  oxygen  molecule  is 
discussed  in  detail ;  by  adopting  the  value  6-54  X 10"*' 
for  h3  the  following  values  are  derived  for  the  moment 
of  inertia  in  a  motionless  unexcited  state  and  for  the 
effective  atomic  radius  respectively,  19*20  X 10" 10 
g.  cm,2,  06005  X  10~8  cm.  R,  W.  Lunt. 

Variation  of  the  intensity  of  the  lines  of  the 
mercury  spectrum  excited  by  different  types  of 
discharge,  T.  Hori  (Z.  Physik,  49,  259 — 268). 
Qualitative  data  are  given  for  the  intensity  of  mercury 
lines  excited  by  arc  discharges  with  and  without  the 
presence  of  hydrogen,  by  low- velocity  electrons  from 
an  oxide-coated  cathode,  and  by  a  Geissler  tube 
discharge.  These  results,  which  are  preliminary  to  a 
quantitative  investigation,  indicate  that  the  observed 
variations  cannot  bo  traced  solely  to  variations  in 
absorption. ;  it  is  thought  that  the  emission  of  HgH 
bands  in  the  presence  of  hydrogen  indicates  that  the 

reaction  HgH+H  takes  place, 

R.  W,  Lunt. 

Relative  intensities  of  the  Ha  and  D3(He)  lines 
in  protuberances  of  the  sun's  chromosphere. 
E.  J,  Pekbpelkin  (Z.  Physik,  1928,  49,  295—305),— 
Astronomical.  R*  W.  Lunt, 

Intensity  distribution  in  the  negative  nitrogen 
band  spectrum.  L.  S.  Ornstein  and  W.  R.  van 
Wuk  (Z.  Physik,  1928,  49,  315— 322).— Measurements 
have  been  made  of  the  intensity  distribution  in  the 
bands  3914,  4278,  3884,  and  4237  A.  The  intensity 
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distributioneanberepresented  by  a  Boltzmann  function 
of  the  rotational  quantum  number  p  of  the  form 
exp[—h2p{p+l)jBiz2IM%  where  h  is  the  Planck 
constant,  /  the  moment  of  inertia,  k  the  Boltzmann 
constant,  and  T  the  absolute  temperature. 

R.  W.  Lust, 

Bands  of  the  third  positive  group  in  nitrogen. 
R,  Schmid  (Z.  Physik,  1928,  49,  428— 462).— 1 The 
classification  of  the  bands  (0,2),  (0,3),  (0,4),  (1,4)  by 
Guillery  lias  been  extended  to  include  the  bands 
(0,0),  (6,1),  (1,0),  (1,1),  (2,3),  and  (3,4). 

R,  W.  Lukt. 

Energy  distribution  in  band  spectra,  especi- 
ally  in  nitrogen  bands,  G.  Herzbbeg  (Z*  Physik, 
1928,  43?  761 — 773), — It  is  pointed  out  that  the 
parabolic  energy  distribution  in  a  band  spectrum 
required  by  Condon's  theory  (A.,  1927,  89)  is  attained 
only  when  the  distribution  of  the  molecules  over  the 
various  vibration  states  in  the  initial  condition  is 
uniform.  Generally  this  is  not  the  case.  Prom  the 
theory  developed  by  Franck  (A.,  1926,  583)  consider¬ 
able  deviations  would  be  expected,  although  at  great 
activations  approximations  to  the  Condon  distribution 
law  can  be  attained.  This  has  been  shown  experi¬ 
mentally  with  the  nitrogen  bands.  This  fact  is 
explained  by  supposing  that  in  the  case  of  collisions 
between  high-velocity  electrons,  Franck’s  rule  is 
broken  and  vibrations  of  higher  quantum  number  can 
be  stimulated  to  a  greater  extent.  J.  W.  Smith. 

Spectroscopic  data  relating  to  the  afterglow 
in  nitrogen,  G.  Herzberg  (Z.  Physik,  1928,  49, 
512 — -533).— The  spectrum  of  the  afterglow  in  nitrogen 
excited  by  the  electrodeless  discharge  under  un¬ 
specified  electrical  conditions  has  been  examined  with 
reference  to  the  shift  of  the  maxima  of  intensity  in  the 
green,  yellow,  and  red  group  of  bands  produced  by 
quenching  the  afterglow  with  liquid  air  and  by 
alteration  of  the  pressure.  The  data  obtained  are 
reviewed  at  length  and  are  thought  to  support  the 
hypothesis  that  the  afterglow  is  due  to  collisions 
between  metastable  atoms  despite  the  difficulty  of 
interpreting  Bonhoeffer’s  data-  (cl  A.,  1927,  801)  on 
this  view,  R,  W.  Bunt* 

Inverse  Stark  effect  in  the  principal  series  of 
sodium.  W.  Grotrian  (Z,  Physik,  1928,  49,  541 — 
545). — The  inverse  Stark  effect  in  absorption  in 
sodium  vapour  at  280—320°  has  been  measured  for 
the  doublets  of  the  2nd  and  3rd  terms  of  the  principal 
in  fields  up  to  102  kv.  cm:1  In  the  case  of  the 
doublets  3302*94  and  3320*34  A.  the  displacements 
are  equal  and  linearly  related  with  the  square  of  the 
held  strength  ;  a  similar  relationship  holds  for  the 
doublets  2852-851  and  2853*038  except  that  the  former 
has  a  slightly  greater  displacement  coefficient,  than  the 
latter.  *  R.  W.  Lent, 

Statistical  derivation  ol  the  Rydberg  correction 
for  ,s-terms.  E.  Fermi  (Z.  Physik,  1928,  49, 
550 — 554) , 

Ionisation  of  mercury  atoms  by  reaction  with 
helium  ions,  J.  Stare  (Ann.  Physik,  1928,  [iv], 
86,  541 — 546). — The  emission  of  mercury  spark  fines 
is  much  stronger  in,  comparison  with  the  emission  of 
mercury  arc  lines  for  a  mixture  of  mercury  vapour 


and  helium  in  the  negative  glow  of  a  discharge  tube 
than  for  a  mixture  of  mercury  vapour  and  neon.  The 
same  intense  emission  of  the  spark  lines  should  apply 
in  the  case  of  the  alkaline -earth  and  alkali  metals.' 

W.  E*  Downey, 

Distribution  in  direction  of  photo-electrons 
from  alkali  metal  surfaces.  H.  E.  Ives,  A.  R* 
Olpin,  and  A.  L.  Johnsrud  (Physical  Rev*,  1928, 
[iij,  32,  57— 80).— A  study  of  the  distribution  in 
direction  of  photo-electrons  emitted  from  surfaces  of 
liquid  alloys  of  sodium  and  potassium,  and  thin  films 
of  potassium  or  rubidium  on  platinum,  irradiated  by 
light  incident  at  various  angles  and  polarised  in 
different  planes.  Some  form  of  surface-  anisotropy 
appears  to  exist.  A,  A.  Eldridge, 

Complete  photo-electric  emission  from  potass- 
ium.  (Miss)  J*  Butterwortk  (Phil.  Mag,,  1928, 
[vii],  6,  1—16).—.' Examination  of  the  photo-electric 
emission  from  potassium  has  produced  no  evidence 
for  the  existence  of  a  positive  emission.  If  such  does 
occur  it  is  less  than  IQ~7  times  the  negative  emission 
or  at  least  a  thousand  times  smaller  than  the  apparent 
positive  emission  reported  by  Dumber  (Ann.  Physik, 
1910,  30,  142).  The  photo-electric  threshold  of 
potassium  has  two  work-functions  corresponding  with 
the  wave-lengths  9700  and  60.000  A.,  the  results 
indicating  that  the  “  patches  ”  (Richardson  and 
Young,  A.,  1925,  ii,  343)  of  lower  work-function  form 
a  very  small  part  of  the  total  surface  and  under  pro¬ 
longed  illumination  are  able  to  acquire  the  greater 
work-function.  A.  E.  Mitchell. 

The  normal  photo-electric  effect,  P.  Lttkir- 
sky  and  S.  Pbilezaev  (Z.  Physik,  1928,  49,  236 — 
258). — The  photo-electric  effect  in  aluminium,  zinc, 
tin,  nickel,  silver,  cadmium,  lead,  copper,  and 
platinum  has  been  investigated  by  measuring  the 
currents  flowing  from  a  small  sphere  of  the  metal 
under  investigation,  when  illuminated  by  mono¬ 
chromatic  light  in  the  range  2302 — 3130  A.,  to  a 
surrounding  metal  sphere,  as  a  function  of  the  P.D. 
between  the  two  spheres.  Under  such  conditions  the 
maximum  electron  energy  |mr2nmx,  is  related  to  the 
potential  V2  producing  saturation  current  by  the 
equation  ^mv2^^^=e{  V2 + K)  —hv — p1  — p2*  where  K  is 
the  contact  P.D.  between  the  spheres,  pt  the  work 
of  removing  an  electron  from  an  atom,  and  p%  the 
work  associated  with  the  motion  of  the  released 
electron  to  the  metal  surface.  The  data  obtained 
lead  to  the  following  values  respectively  for  the 
critical  excitation  wave-lengths  :  4132,  4009,  3411, 
3364,  3364,  3302,  3110,  3033,  and  30181.;  and  the 
mean  value  obtained  for  Planck’s  constant  is  6*543  X 
1q -2 7  erg x  sec.,  in  good  agreement  with  the  accepted 
value  from  optical  data,  6*545  X  10~2?.  It  is  also 
shown  that  the  contact  P,D.  between  aluminium  and 
the  other  metals  examined  is  equal  to  the  difference- 
bet  ween  the  minimum  quanta  necessary  for  the 
excitation  of  photo-electrons.  From  this  it  is  con¬ 
cluded  that  the  electrons  emitted  under  the  influence 
of  light  are  identical  with  those  associated  with 
electrical  conduction.  The  velocity  distribution  of 
photo-electrons  where  corrected  to  the  same  maximum 
velocity  and  photo-electric  current  varies  somewhat 
in  the  metals  examined,  which  is  thought  to  he  due 


932 


BRITISH  CHEMICAL  ABSTRACTS.— A, 


to  the  different  light  penetration  and  corresponding 
differences  in  the  work  terms,  p2.  The  velocities  of 
the  photo-electrons  become  more  uniform  and 
approximate  closely  to  the  maximum  velocity  as  the 
thickness  of  the  irradiated  metal  layer  is  reduced, 

E.  W.  Lott. 

Photo-electric  effect  with  sub -microscopic 
drops.  K.  Sc  hare  (Z.  Physik,  1928,  49,  827— 
857).— The  photo-electric  properties  of  mercury, 
bismuth,  selenium,  and  sulphur  particles,  produced 
by  vaporisation  of  the  element  in  an  atmosphere  of 
pure  nitrogen,  have  been  investigated  by  Ehren- 
haft’s  condenser  method.  These  substances  show  a 
predominant  normal  photo-electric  effect.  Inverse 
charging  appears  only  rarely  in  single  particles,  but  to 
a  much  greater  extent  in  the  clouds  of  very  small 
particles  produced  by  strong  heating  of  the  substance. 
The  number  of  negatively-charged  particles  in  a  cloud 
was  found  to  be  inversely  proportional  to  the  normal 
sensitivity  of  the  element,  which  decreases  with  the 
different  elements  in  the  order  given  above, 

J.  W.  Smith. 

Nature  of  gaseous  ions.  L.  B.  Lobe  (Physical 
Rev.,  1928,  [ii],  32,  81— 96),— For  pure  gases  the 
dielectric  attraction  of  the  molecules  by  the  charged 
ion  can  account  for  the  order  of  magnitude  of  the 
mobility  on  either  the  cluster  or  the  small  ion  theory. 
Blanc's  law  is  not  universally  valid.  Mobility 
curves  in  mixtures  indicate  three  types  of  effect  : 
absence  of  clustering,  labile  clustering,  and  stable 
clustering.  Clusters  approaching  in  their  stability 
and  nature  definite  chemical  combinations  are 
postulated.  A,  A.  Eldridge. 

Energy  of  radiation  excited  by  electronic 
bombardment.  P.  Brioout  (J.  Phys.  Radium,  1928, 
[vi],  9,  88— 119).— An  apparatus  is  described  for  the 
determination  of  the  relation  between  the  energy  of 
the  electrons  emitted  from  a  hot  filament  and  the 
intensity  of  the  radiation  excited  by  them,  and  a 
method  of  measuring  the  absolute  value  of  the  energy 
emitted  is  developed.  A  theoretical  explanation  of 
the  results  is  discussed,  and  a  calculation  made  of  the 
probability  of  the  emission  of  a  quantum  of  energy 
due  to  a  collision  between  an  electron  and  a  neutral 
atom.  W.  A.  Richardson. 

New  method  of  determining  the  mobility 
of  ions  or  electrons  in  gases.  R.  J.  van  de 
Graaef  (Phil  Mag.,  1928,  [vii],  6,  210— 217).— The 
results  of  most  measurements  of  the  velocity  of  ions 
or  electrons  in  the  direction  of  an  electric  force 
represent  the  upper  or  lower  limits  of  the  mean 
velocities  due  to  variable  conditions.  A  method  for 
measuring  the  mean  velocity  of  a  group  of  ions  moving 
in  a  gas  under  a  steady  electric  force  is  described. 
The  method  involves  the  superposition,  on  a  plate 
and  grid  combination  in  the  gas  under  examination, 
of  the  shuttering  effect  of  an  oscillating  potential  of 
known  frequency  which  allows  the  transference  of 
ions  during  definite  time  intervals.  Measurements 
of  the  distances  and  the  maximum  currents  in  the  gas 
then  provide  all  the  necessary  data.  The  mobility  of 
the  positive  ions  of  hydrogen  at  760mm.  has  been  found 
to  be  5*8  cm. /sec.,  which  is  approximately  the  mean  of 
values  given  by  other  workers.  A,  E.  Mitchell. 


Reflexion  of  electrons,  S.  Szozeniewski  (Compt. 
rend.,  1928, 187,  106— 109).— The  reflexion  of  cathode 
rays  from  the  cleavage  surface  of  a  bismuth  crystal 
has  been  measured  for  different  angles  of  incidence 
and  accelerating  potentials  of  62,  139,  and  240  volts. 
The  results  are  in  agreement  with  the  theoretical 
formula  A= 12-22/i/ti,  where  A  is  the  wave-length 
(in  A.)  associated  with  the  beam  of  cathode  rays,  and 
v  is  the  fall  of  potential  in  volts.  C.  W.  Gibby. 

Constitution  of  germanium.  F.  W.  Aston 
(Nature,  1928,  122,  1 67 ) . — Experiments  with  german¬ 
ium  tetraethyl  and  tetrafiuori.de  indicate  that 
germanium  lias  the  following  isotopes,  in  order  of 
descending  intensity  :  74,  72,  70,  73,  75,  76,  71,  77, 
It  is  unlikely  that  any  of  these  lines  is  due  to  hydrogen 
compounds,  but  the  intensity  of  Ge70  is  in  doubt.  Of 
these  mass  numbers  only  72  and  73  are  peculiar  to 
germanium.  A.  A,  Eldridge, 

At.  wt.  of  proto-actinium.  F.  Lotze  (Natur- 
wiss.,  1928,  16,  558). — Since  6  a-particles  are  lost  in 
the  degeneration  of  proto-actinium  to  actinium- D, 
and  since  at.  wt.  determinations  on  lead  of  radio¬ 
active  origin  lead  to  the  mean  value  of  207  42  for  the 
at.  wt,  of  actinium -D,  it  is  suggested  that  the  most 
probable  value  for  the  at.  wt.  of  protoactimum  is  231. 

R,  W.  Lott. 

Dependence  of  the  photographic  action  of 
(3-rays  on  their  velocity.  C,  D.  Ellis  and  G.  H, 
Aston  (Proc.  Roy.  Soc.,  1928,  A,  119,  645— 650)."-™ 
In  recent  work  by  Ellis  and  Wooster  (A.,  1927,  393) 
on  the  relative  intensities  of  the  (3 -ray  groups  of 
radium-R  and  -C,  it  was  assumed  that  photographic 
action  ran  parallel  with  the  total  ionisation  per  cm., 
i.e.y  varied  as  1/p2.  This  assumption  has  now  been 
tested  by  comparing  the  distribution  of  intensity 
measured  photographically  with  Gurney's  data  for 
the  variation  of  the  number  of  electrons  with  the 
velocity  (A.,  1926,  5),  and  it  is  found  that  photo¬ 
graphic  action  varies  on  the  whole  more  rapidly  than 
1/p2  in  the  region  200,000  volts  and  upwards,  Ilford 
X-ray  emulsion  plates  were  used,  and  the  results  are 
expressed  by  a  curve  showing  how  to  reduce  photo¬ 
graphic  densities  due  to  electrons  of  different  speeds 
to  a  common  basis  of  true  exposure. 

L.  L.  BmcuMSHAW. 

Method  of  determining  the  volume  of  1  curie 
of  radon.  L.  Wertenstein  (Phil,  Mag,,  1928,  [vii], 
6,  17— 33).— Pressure  measurements  on  samples  of 
radon  of  known  radioactive  power  have  been  made  by 
means  of  a  Knudsen  gauge,  whilst  the  corresponding 
purity  has  been  determined  simultaneously  by  means 
of  a  quartz  fibre  gauge,  the  main  impurity  having 
been  shown  previously  (this  vol.,  684)  to  be  carbon 
dioxide.  The  volume  of  1  curie  of  radon  at  N.T.P. 
is  thus  shown  to  be  6*39x  KHit;5%  c.c.  Measure¬ 
ments  in  capillary  tubes  gave  confirmatory  results 
which  were,  however,  rendered  variable  by  the  effect 
of  rarefied  radon  in  promoting  gas  evolution  from 
the  glass,  whilst  concentrated  radon  acts  as  a  clean¬ 
up  ”  agent.  The  first  effect  is  attributed  to  a -particle 
bombardment  of  the  glass,  whilst  the  second  is 
explained  by  the  bombardment  of  the  gas  molecules 
by  a-particles  and  their  subsequent  adsorption.  The 
considerably  larger  volumes  obtained  by  Rutherford 
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and  others  are  attributed  to  lack  of  sufficient  in¬ 
formation  as  to  the  purity  of  their  material. 

A.  E,  Mitchell. 

Effects  produced  by  positive-ion  bombard¬ 
ment  of  solids  :  metallic  ions.  M.  L.  Olifjtant 
(Proa.  Camb.  Phil.  Soc.,  1928,  24,  451 — 469). — 
Experiments  have  been  made  to  determine  the 
relation  between  the  energy  of  a  positive  ion  and  the 
effect  produced  on  a  surface  which  it  bombards. 
Considerable  secondary  emission  occurs  due  to  layers 
of  adsorbed  gas  over  the  target.  The  deposition  of 
metal  from  the  positive  ions  causes  changes  of  the 
surface  bombarded  which  are  difficult  to  allow  for. 

W.  E.  Downey, 

Recoil  velocities  in  8-particle  emission  in 
thorium-!?.  L.  Wertenstein  (Z.  Physik,  1928, 
49,  463)  —Polemical  against  Donat  and  Philipp  (this 
vol,  343).  E.  W.  Lent. 

Vaporisation  of  polonium  in  a  vacuum. 
P.  Bon^t-Maury  (Compt.  rend,,  1928,  187,  1  lo¬ 
ll  7), —A  method  is  described  for  measuring  the  rate 
of  vaporisation  of  polonium  in  a  vacuum. 

C.  W.  Gibby. 

Kinematographic  sketch  of  electrically  ex¬ 
ploded  wires.  H.  Nagaoka  and  T.  Futagami 
(Proc.  Imp.  Acad,  Tokyo,  1928,  4,  198 — 200), — 
Instead  of  photographing  exploding  wires  on  films 
rotating  in  a  plane  at  right  angles  to  the  line  of  sight, 
as  had  been  done  previously,  photographs  were  taken 
on  a  film  moving  round  an  axis  parallel  to  the  More. 
Photographs  are  given  of  the  explosion  of  copper  and 
iron  vires,  and  of  magnesium  ribbon.  Luminous 
particles  are  expelled  at  right  angles  to  the  direction 
of  flow  of  the  current,  not  continuously,  but  in 
masses,  A.  J.  Mee. 

Velocity  of  particles  sputtered  by  disruptive 
discharge.  H.  Nagaoka  and  T.  Futagami  (Proc. 
Imp,  Acad.  Tokyo,  1928,  4,  201 — 204;  cf.  A.,  1927, 
1117;  this  vol.,  97,  339,  683). — By  photographing 
the  sputtered  particles  on  a  film  rotating  with  known 
velocity  and  measuring  the  tracks,  the  velocity  of  the 
particles  can  be  found.  The  mean  velocities  (in 
in. /sec.)  found  are,  for  tungsten,  43,  for  magnesium, 
37,  and  for  cerium,  90,  but  as  the  speed  depends  on 
voltage,  current  strength,  and  the  form  of  the  elec¬ 
trodes,  these  values  are  indicative  only  of  its  order  of 
magnitude.  A.  J.  Mee. 

Decomposition  of  the  lead  atom.  A.  Smits  and 
W.  A.  Frbderik.se  (Z.  Elektrochem.,  1928,  34,  350— 
360). — Attempts  have  been  made  to  effect  artificial 
disintegration  of  lead,  employing  quartz-mercury 
lamps,  high-tension  spark  discharges  and  low-tension 
area  through  gaseous  and  liquid  dielectrics,  and 
irradiation.  The  spark  and  arc  experiments  yielded 
definitely  negative  results,  hut  some  indications  of 
breakdown  were  observed  by  X-ray  irradiation  of  lead 
for  long  periods  of  time.  Difficultly  reproducible 
positive  results  were  obtained  by  using  quartz- 
mercury  vapour  lamps,  and  the  quartz-lead  lamp 
remains  the  only  method  which  has  yielded  definite 
results.  The  possibility  that  the  result  is  in  this  case 
due  to  contamination  and  not  to  transmutation  is, 
however,  recognised.  H.  F.  Gillbe. 


Generalisation  of  the  Kramers-Heisenberg 
dispersion  formula  for  short  waves  in  the  multi- 
electron  problem.  I.  Waller  (Naturwiss.,  1927, 
15,  969 ;  Chem.  Zentr.,  1928,  i,  643). — A  new  disper¬ 
sion  formula  is  advanced.  A.  A.  Eldridge. 

Contraction  of  hydrogen  under  electric  dis¬ 
charge.  R.  Delaplace  (Compt.  rend.,  1928,  187, 
225— 227).— Electrolytic  hydrogen,  submitted  to  a 
high-tension  discharge  at  pressures  below  11  ram., 
undergoes  an  irreversible  contraction,  not  duo  to  the 
formation  of  H3,  Carbon  monoxide  and  methane  are 
found  after  the  discharge.  Cl  W.  Gibby. 

Statistical  deduction  of  some  properties  of 
the  atom.  Calculations  of  Rydberg’s  correction, 
E.  Fermi  (Atti  R,  Accad.  Lincei,  1928,  [vi],  7,  726— 
730), — Mathematical. 

Theory  of  electric  conduction.  W,  H.  McCrea 
(Proc,  Camb.  Phil.  See,,  1928,  24,  438—444), — 
Mathematical  (cf.  Sommerfeld,  this  vol.,  081). 

.  E.  Downey. 

Electronic  theory  of  metals  according  to 
wave-mechanical  statistics  ;  Volta  effect.  A. 
Sommerfeld  (Ber.,  1928,  61,  [Bj$  1171— 1180).— A 
lecture.  H.  Wren. 

Wave-mechanical  theory  of  metallic  con¬ 
ductivity.  J.  Frenkel  and  N.  Miholubow  (Z, 
Physik,  1928,  49,  885— 893).— Mathematical  (cf. 
Frenkel,  this  vol.,  577).  J.  W.  Smith. 

Undulating  theory  of  two-electron  orbits. 
A.  W.  Conway  (Proc.  Roy.  Irish  Acad.,  1928,  38  A, 
18 — 28). — Mathematical. 

Electron  in  a  gravitational  field.  J.  M,  Whit¬ 
taker  (Proc.  Camb.  Phil.  Soc.,  1928,  24,  414—420).— 
Mathematical.  W.  E.  Downey. 

Wave  mechanics  of  an  atom  with  a  non- 
Coulomb  central  field.  III.  Term  values  and 
intensities  in  series  in  optical  spectra.  D.  R. 
Hartrbe  (Proc.  Camb.  Phil.  Soc.,  1928,  24,  426— 
437).— Mathematical.  W.  E.  Downey. 

Inversion  point  of  the  second  order.  W, 
Jazyna  (Z.  Physik,  49,  270 — 278). — Mathematical. 

R,  W.  Lent. 

Impulse-energy-jump  in  Dirac's  quantum 
theory  of  electrons.  H.  Tetrode  (Z.  Physik, 
1928, 49, 858 — 864). — Mathematical.  J.  W.  Smith. 

Measurement  of  light  absorption.  H,  von 
Halban  and  J.  Eisenbrand  (Z.  wiss.  Phot.,  1928,  25, 
138—152;  cf.  A.,  1927,  1017).— The  factors  for 
carrying  out  measurements  of  light  absorption  are 
critically  discussed.  The  advantages  and  disadvan¬ 
tages  of  the  photographic  and  the  photo-electric 
methods  are  considered.  With  a  sufficiently  high 
extinction,  the  extinction  coefficient  can  he  determined 
photographically  with  an  accuracy  of  a  few  per  cent. 
The  photographic  method  is  not  suitable  for  determin¬ 
ing  small  differences  of  extinction  or  of  concentration 
of  absorbing  material,  or  for  the  absolute  measurement 
of  small  extinctions ;  it  is,  however,  very  suitable  for 
the  complete  quantitative  determination  of  absorption 
spectra,  and  for  this  it  is  more  useful  than  the  photo¬ 
electric  method  owing  to  its  rapidity.  The  photo¬ 
electric  method  show's  no  lower  limit  of  differential 
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sensitiveness  in  regard  to  extinction,  and  is  therefore 
eminently  suitable  for  estimating  low  values  of 
extinction  and  small  differences,  of  extinction.  In 
absolute  measurements  its  sensitiveness  cannot  be  fully 
utilised.  In  determining  complete  absorption  spectra 
the  limited  number  of  lines  utilisable  is  a  disadvantage. 
The  differences  observed  between  the  photo-electric 
and  photographic  methods  at  wave-lengths  below 
a  3000,  and  especially  with  nitrate  solutions,  are 
explained  by  systematic  errors  in  the  photo-electric 
measurements.  Photo-electric  cells  show  unex¬ 
pectedly  large  differences  in  the  relation  of  sensi¬ 
tivity  to  wave-length.  The  exact  knowledge  of  the 
properties  of  the  cell  used  is  especially  important  if 
absolute  measurements  are  to  be  made  with  impure 
light.  W.  Clark. 

Pleochroism  ol  tourmaline.  P.  Le  Roux  (J. 
Phys.  Radium,  1928,  [vi],  9,  1 42 — 152) . — Absorption 
measurements  on  two  sections  of  tourmaline  cut 
parallel  and  perpendicular  to  the  optical  axis  have 
been  made  for  the  mercury  arc  lines  5790—3655  A. 
using  a  photo-electric  cell  and  quadrant  electrometer. 
When  absorption  is  no  longer  small,  the  coefficient  of 
absorption  varies  with  the  direction  of  propagation 
of  the  light,  the  value  being  less  in  the  direction 
parallel  than  in  that  perpendicular  to  the  axis  of  the 
crystal.  This  has  been  confirmed  with  a  second 
sample  of  yellow  tourmaline.  The  different  value 
obtained  in  this  case  for  the  coefficient  of  absorption 
indicates  that  the  coloration  of  tourmaline  is  due  to  an 
impurity.  L.  S.  Theobald. 

Dielectric  constants  and  absorption  indices  of 
ethyl  alcohol  for  short  electric  waves.  S.  Mizu- 
shima  (Proc.  Imp.  Acad.  Tokyo,  1928,  4,  205 — 207). — 
The  dielectric  constant  and  absorption  index  of  ethyl 
alcohol  were  determined  at  various  temperatures 
between  60°  and  —60°  by  the  resonance  method,  using 
electric  waves  of  wave-length  59  cm.  The  results 
so  obtained,  together  with  those  published  previously 
(cf.  A.,  1926,  560,  778,  886,  1082)  for  other  wave¬ 
lengths,  show  that  the  region  of  anomalous  dispersion 
is  shifted  towards  longer  wave-lengths  as  the  tem¬ 
perature  is  lowered.  This  agrees  with  Debye's 
dipole  theory.  From  the  experimental  values  for  the 
dielectric  constant,  and  by  making  use  of  Debye’s 
formula,  the  molecular  radius  can  be  calculated.  It  is 
found  to  be  2T  x  10"8  cm.,  which  is  in  good  agreement 
with  the  value  obtained  by  other  methods. 

A.  J.  Mee. 

Cathode  phosphorescence  of  erbium  in  calcium 
oxide.  S.  Fagerberg  (Ann.  Pliysik,  1928,  [iv],  86, 
435 — 446). — The  emission  spectrum  of  an.  erbium 
sulphate  phosphor  has  been  observed  over  the  range 
6800 — 3100  A.  and  the  wave-lengths  of  some  150  lines 
and  bands  have  been  measured.  J.  W.  Smith. 

Metallic  reflexion  from  rock  salt  and  sylvite 
in  the  far  ultra-violet.  A.  H.  Pftjnd  (Physical 
Rev.,  1928,  [ii],  32,  39— 43).— The  wave-lengths  of 
the  true  resonance  frequencies  are  estimated  to  be 
1547  and  1581  A.  for  sodium  chloride  and  potassium 
chloride,  respectively.  A.  A.  Eldridge. 

Relation  between  molecular  constitution  and 
colour.  Ill*  Reciprocal  influence  of  the  com¬ 


ponent  valency  fields  of  a  molecule.  Inversion 
of  the  absorptive  character  of  two  chromogens. 
M.  V.  Ionescu  (Bui.  Soc.  Stiinte  Cluj,  1927,  3,  373— 
380;  Chera.  Zentr.,  1928,  i,  696—697). — The  phenyl, 
p-methoxyphenyl,  and  3  : 4-methylenedioxyphenyl 
derivatives  of  benzofuivene  absorb  more  strongly 
than  these  derivatives  of  di benzofuivene,  but  the 
absorption  intervals  are  not  equal.  “  The  absorption 
interval  of  two  substances  with  identical  substituents 
but  different  chromogens  diminishes  as  the  co- 
ordinativelv  unsaturated  character  of  the  substituents 
increases.”  In  fact,  bis-p-dimethylaminophenyl- 
dibenzofulvene  absorbs  more  strongly  than  bis- 
p-dimethylaminophenylbenzofulvcne,  owing  to  the 
reciprocal  influence  of  the  valency  fields  of  the 
chromogen  and  the  substituents.  If  the  co-ordinative 
unsaturation  of  the  substituents  disappears,  e.g.} 
by  salt*  formation,  the  normal  absorptive  character 
of  the  chromogen  returns.  A,  A.  Eldridge. 

Absorption  spectrum  of  nitric  oxide.  M, 
Lambrey  (Corapt.  rend.,  1928,  187,  210—212; 
cf.  A.,  1927,  808). — The  absorption  spectrum  of  nitric 
oxide  has  been  measured.  The  formulae  representing 
the  composition  of  the  doublet  2267-85,  226 To  are, 
first  component,  v =44082+ 10*7 N- +2*3 A72  and  v  = 
44077 +2”3iY2,  second  component,  V— 44196*5  + 
9T2JY+2-76A72  and  v=44200+2-76Ar2.  The  doublet 
2153*75,  2148*15  is  represented  by,  first  component, 
v=46419+10*2jY+2T1V"2  and  v  =46413*5+2*  lA2, 
second  component,  v  =46536+ 8*72^+2*56 N2  and 
v =4653 T5+ 2 *56 A2.  C.  W.  Gibjby. 

Luminescence  of  water  and  carbon  disulphide 
under  the  influence  of  y~ rays.  L.  Mallet  (Compt. 
rend.,  1928,  187,  222— 223).— Under  the  influence  of 
y-rays  water  and  carbon  disulphide  give  rise  to 
continuous  luminescence  spectra.  C.  W.  Gibby. 

Polarisation  of  infra-red  radiation  by  calcite. 
A.  M.  Taylor  (Phil.  Mag.,  1928,  [vii],  6,  88—97). — 
Infra-red  radiation  has  been  shown  to  be  partly 
polarised  by  passage  through  thin  plates  of  calcite 
cut  parallel  to  the  optic  axis.  These  polarisation 
effects  have  been  used  to  differentiate  between  the 
absorption  bands  of  the  calcite  in  the  infra-red  region 
due  to  real  maxima  of  absorption  and  those  which 
are  merely  the  effect  of  interference.  Six  fundamental 
absorption  bands  over  the  range  94 — 7  p  with  a  first 
and  second  harmonic  have  been  verified.  The 
frequencies  measured  are  in  agreement  with  those 
calculated  by  ignoring  the  assumption  of  Schaefer 
(A.,  1927,  5)  of  an  inactive  frequency  which  is  active 
in  combination.  A.  E.  Mitchell. 

Influence  of  different  nuclei  on  the  absorption 
spectra  of  organic  compounds.  J.  E.  Purvis 
{Proc.  Camb.  Phil.  Soc.,  1928,  24,  421— 425)  — In  the 
phenyl  derivatives  of  the  two  naphthylamines  it  is 
found  that  the  introduction  of  the  phenyl  group- 
produces  an  additional  band ;  in  the  nr-  and  ac- 
hydrogen  derivatives  of  these  two  compounds  the- 
type  of  absorption  is  controlled  by  the  saturated  or 
unsaturated  condition  of  each  constituent  ring.  In  the 
crcsols,  the  introduction  of  a  nitroso-group  produces 
colour.  In  the  anilides,  the  position  of  the  typical 
absorption  of  aniline  is  destroyed,  and  it  is  replaced 
by  a  band  due  to  a  phenyl  group.  W.  E.  Downey. 
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Fluorescence  of  mercury  vapour  under  low 
excitation.  (Lord)  Rayleigh  (Nature,  1928,  122, 
242).— Radiation  of  wave-length  3125  A.  excites  the 
green  band  fluorescence  of  mercury  vapour. 

A,  A.  Eldridge* 

Absorption  of  ligM  by  solid  and  dissolved 
salts  and  absorption  by  ions*  EL  Ley  [with  W. 
Heidbrink]  (Z,  anorg.  Chem.,  1928, 173, 287 — 296)* — 
The  absorptive  power  of  copper  sulphate  solutions 
for  ultra-violet  light  between  0*30  and  0*25  p  deviates 
appreciably  from  Beer's  law;  a  similar  result  is 
obtained  with  concentrated  solutions  of  copper 
perchlorate.  The  absorptive  power  of  the  solid 
pentahydrate  is  appreciably  less  than  that  of  the 
solution,  showing  that  the  hydrated  ion  [Cu4HaO]** 
is  present  in  the  crystal  lattice  and  that  this  forms  a 
more  normal  and  more  optically  saturated  system 
than  does  the  solution,  the  deviations  in  the  absorptive 
power  of  which  are  ascribed  to  the  formation  of 
complex  anions.  The  change  in  the  colour  of  solutions 
of  nickel  and  copper  sulphates  produced  by  the 
addition  of  sulphuric  acid  is  shown  by  examination 
of  the  absorption  spectrum  to  be  due  to  dehydration 
of  the  coloured  cation.  A*  R.  Powell. 

Distribution  of  velocity  of  the  excited  sodium 
atoms  produced  in  the  optical  dissociation  of 
sodium  iodide.  A.  C,  G,  Mitchell  (Z.  Physik,  1928, 
49,  228 — 235). — The  Doppler  effect  for  the  D-light 
emitted  by  excited  sodium  atoms  produced  by  passing 
the  light  from  cadmium  or  zinc  arcs  through  sodium 
iodide  vapour  at  650°  has  been  measured  in  directions 
parallel  and  perpendicular  to  the  direction  of  the 
beam  producing  dissociation.  Since  the  effect  is 
sensibly  the  same  in  the  two  directions,  it  follows  that 
the  velocities  of  the  excited  sodium  atoms  in  these 
directions  are  also  equal.  R.  W.  Lent. 

Device  for  measuring  spectrum  photographs* 
R.  Frisch  (Z.  Physik,  1928, 49,  608). — A  simple  device 
is  described  suitable  for  the  rapid  determination  of 
distances  separating  lines  in  a  spectrum  photograph 
with  an  accuracy  of  0  01  mm.  R.  W.  LlWT. 

Structure  and  activation  of  the  formaldehyde 
molecule  :  analysis  from  the  point  of  view  ol 
the  ultra-violet  absorption  spectrum  of  the 
vapour,  V.  Henri  and  S*  A.  Schou  (Z.  Physik, 
1928,  49,  774— 826).— The  ultra-violet  absorption 
spectrum  of  formaldehyde  vapour  has  been  Investig¬ 
ated  and  35 — 40  bands  have  been  located  between 
3700  and  2500  A,  The  absorption  maximum  is  at 
2935,  as  for  other  aldehydes.  The  bands  can  be 
divided  into  11  groups,  the  first  7  groups  containing 
rotation  bands,  whilst  the  other  groups  are  indefinite 
and  continuous  and  are  attributed  to  the  pre-dis- 
s eclated  molecule.  A  double  fine  structure  was 
found  in  the  first  7  bands  and  is  explained  by  assuming 
a  doubly-quantised  rotation  of  the  molecule,  corre¬ 
sponding  with  two  moments  of  inertia  J  and  K,  the 
former  about  the  G — O  axis  of  the  molecule,  and  the 
latter  at  right  angles  to  it.  The  values  deduced  for 
the  moments  of  inertia  of  the  normal  molecule  are 
«/0=l-38x  KH0,  23x  KH°.  From  this  the  com 
figuration  of  the  molecule  is  deduced  as  of  Y-form  with 
the  following  inter-atomic  distances  :  H — H— l*38x 
HH  cm* ;  C— 0=1  *09  X  HH  ;  0—11=1  *3  X  10~8  cm. 


Similarly,  there  are  two  vibration  numbers  a  and  p, 
corresponding  with  C— 0  vibrations  and  H—  H 
vibrations,  respectively.  For  the  normal  molecule 
«0=  1572*3  and  (30=441  cm,4,  whilst  for  the  excited 
molecule  a'  =  1231*3  and  (Y=398  cm r1  The  band 
structure  shows  a  triplet  system,  and  the  lines  in 
each  band  can  be  arranged  very  exactly  according 
to  nine  parabolas.  The  separation  of  the  bands  in 
these  triplets  is  independent  of  the  state  of  vibration 
of  the  atoms  and  is  almost  equal  to  the  value  calculated 
from  the  emission  spectrum  of  the  CO  molecule.  The 
carbon  monoxide  molecule  is  supposed  to  exist 
normally  in  the  JS  state,  from  which  it  was  predicted 
that  it  would  have  a  new  absorption  band  at  2060*6 
arising  from  the  change*  This  was  found  at 

2060*8  A.  The  deductions  are  drawn  that  the 
formaldehyde  molecule  exists  normally  in  the 
%P  state  and  passes  through  seven  successive  stages 
of  vibrational  activation  into  a  pre-dissociated  sub¬ 
stance.  At  higher  temperatures  the  latter  condition 
appears  at  lower  degrees  of  excitation  than  at  normal 
temperatures. 

Observations  of  the  absorption  spectrum  of  form¬ 
aldehyde  in  solution  showed  that  in  water  the  form¬ 
aldehyde  molecule  is  completely  hydrated,  whilst 
in  hexane  at  — 70D  it  remains  in  the  unimolecular 
state.  J*  W,  Smith. 

Optical  excitation  and  dissociation  of  metallic 
halides.  K,  Butkov  and  A.  Terenin  (Z.  Physik, 
1928,  49,  865 — 884). — In  continuation  of  previous 
work  (A.,  1926,  776;  1927,  1009)  the  optical  dis¬ 
sociation  of  the  esesium  iodide,  thallons  bromide  and 
chloride,  and  cuprous  iodide  molecules  into  the  excited 
metallic  atom  and  neutral  halogen  atom  has  been 
investigated.  The  limiting  frequencies  at  which  the 
lines  characteristic  of  the  metallic  atom  are  emitted 
when  the  vapour  of  the  halide  is  irradiated  with  an 
intense  beam  of  short  ultra-violet  light  were  deter¬ 
mined,  and  the  heat  of  dissociation  of  the  molecules 
so  deduced  was  found  to  be  in  satisfactory  agreement 
with  those  calculated  from  therm ochemical  data.  In 
the  ease  of  t  hallo  us  iodide  vapour,  optical  excitation 
causes  the  emission  of  a  band  spectrum  of  the  Til 
molecule  besides  the  atomic  lines.  From  this,  the 
various  dissociation,  processes  are  related  with  the 
energy  levels  in  the  molecules*  The  data  obtained 
are  compared  with  those  found  previously. 

J*  W.  Smith* 

Titanium  oxide  hands.  A.  Christy  and  R.  T* 
Birge  (Nature,  1928,  122,  205). — Each  of  the  blue- 
green  titanium  bands  consists  of  three  R  and  three  P 
branches.  The  three  heads  of  the  0—0  band  He  at 
1 9,349, 1 9,347,  and  1 9,340  cm.4  (approx*).  The  bands 
are  ascribed  to  neutral  TiO,  and  are  probably  due  to  a 
:iP—2P  transition;  the  lower  level  is  assumed  to  be 
an  excited  level  of  the  TiO  molecule, 

A.  A.  Eldridg e. 

Dielectric  polarisation  of  liquids.  III.  Polar¬ 
isation  of  the  isomerides  of  heptane.  C.  P. 
Smyth  and  W*  N.  Stoops  (J.  Amer.  Chem*  Soc.,  1928, 
50,  1883— 1890), — 1 The  densities,  refractive  indices, 
and  other  physical  constants  of  ^-heptane,  its  isom¬ 
erides,  and  p  BS-triraethylpentane  are  recorded  for 
20°.  The  dielectric  constants  and  densities  of 
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7i-heptane,  B p - dimethy Ipentane ,  y-etliylpentane,  and 
ppS-trimethylpentane  between  —126°  and  +100° 
are  also  recorded.  These  molecules  possess  no 
measurable  electric  moments.  Atoms  in  saturated 
hydrocarbons  may  be  linked  in  every  possible  con- 
figuration  without  causing  measurable  lack  of  electric 
symmetry,  although  slight  differences  in  the  rigidity 
of  the  binding  electrons  can  be  detected.  The 
electrical  symmetry  of  the  molecules  gives  no  evidence 
of  a  difference  in  the  electronegativities  of  the  various 
constituent  radicals.  S.  K.  Tweedy. 

Specific  beats  at  low  temperatures  of  man¬ 
ganous  oxide,  manganosomanganic  oxide,  and 
manganese  dioxide,  R.  W.  Millar  (J.  Amer. 
Chem.  Soe.,  1928,  50,  1875 — 1883). — The  specific 
heats  were  measured  from  70°  to  300°  Abs.  The 
specific  heat-temperature  curves  for  manganous 
oxide  and  manganese  dioxide  exhibit  discontinuities. 
With  the  aid  of  the  Debye  and  Einstein  specific  heat 
functions  and  the  third  law  of  thermodynamics  the 
following  entropies  (in  g.-cal./l°)  at  25°  were  calcu¬ 
lated  :  manganous  oxide,  14*92  ;  manganosomanganic 
oxide  (Mn304),  35*73;  manganese  dioxide,  13*93. 
The  respective  free  energies,  AF}  are  at  25°  (g.-eal./ 
mol.)  :  —85,830,  —302,800,  and  —112,600. 

S.  K.  Tweedy. 

Electric  moment  of  p-az  oxy  anis  ole .  J.  Err  era 
(Physikal.  Z.,  1928,  29,  426— 429). “Measurements  of 
the  electric  moment  are  held  to  indicate  that  the 
optical  anisotropy  of  p-azoxyanisole  is  due,  not  to 
molecular  aggregates,  but  to  the  molecules  themselves. 
The  value  obtained  for  the  electric  moment  is  \i— 
2*3  x  10~18.  J.  W.  Smith. 

Determination  of  dipole  moments  from  critical 
data.  J.  K.  Syrkin  (Z.  anorg.  Chem.,  1928,  174, 
47 — 56).— The  equation  w=l*66x  V)r™TcP£  has 
been  deduced  from  the  equation  for  the  mean  energy 
of  two  rigid  dipoles  ;  m  is  the  moment  of  the  dipole, 
Tc  and  Pc  are  the  critical  temperature  and  pressure. 
The  moments  of  79  substances  have  been  calculated, 
and  the  results  are  in  agreement  with  the  values 
observed  by  other  workers.  Relationships  between 
the  dipole  moments  of  similar  compounds  are  dis¬ 
cussed;  e.g.,  for  homologous  series  the  moment 
decreases  as  the  number  of  carbon  atoms  in  the 
molecule  increases.  Additive  relationships  are 
observable  in  a  number  of  cases.  H.  F,  Gillbe. 

Molecular  and  atomic  volumes.  XX.  Space 
occupied  by  hydrogen  in  metallic  hydrides.  W. 
Riltz  (Z.  anorg.  Chem.,  1928,  174,  42 — 46). — 
Hydride  formation  by  the  alkali,  alkaline-earth,  and 
rare-earth  metals  is  accompanied  by  a  reduction  to 
about  half  its  value  of  the  zero  mol.  volume.  The 
mol.  volumes  of  the  rare-earth  hydrides  class  these 
elements  with  the  alkali  and  alkaline-earth  groups. 

H.  F.  Gillbe . 

Raman  effect,  P.  Prtngsheim  (Naturwiss.,  1928, 
16,  597 — 606 ) . — Descriptive. 

Dependence  of  refractive  index  on  temperature 
and  density.  G.  Peters  (Ann.  Physik,  1928,  [iv], 
86, 494 — 510). — An  interferometer  method  of  measur¬ 
ing  the  refractive  index  of  liquids  is  described. 
Measurements  on  liquid  hydrogen  cyanide  have  been 


made,  but  the  results  are  not  of  sufficient  accuracy 
to  determine  which  of  the  various  theoretical  formulae 
most  accurately  represents  the  effect  of  temperature 
and  density.  W.  E.  Downey. 

Rotation  polarisation  of  electromagnetic 
waves  due  to  tetrahedral  molecule  models, 
K.  F.  Lineman  (Acta  Acad.  Aboensis  Math,  phys., 
1927,  4,  No.  1,  1—22  ;  Chem.  Zentr.,  1928,  i,  1 146). — 
Experiments  were  carried  out  with  isotopic  three- 
dimensional  systems  of  numerous  small  tetrahedral 
molecule  models  and  waves  of  length  greater  than 
those  of  the  resonators  and  the  dimensions  of  the 
single  models.  In  accord  with  Biotas  corresponding 
law  for  optical  activity,  the  rotation  of  the  plane  of 
polarisation  of  the  electromagnetic  waves  is  propor¬ 
tional  to  the  number  of  molecule  models  in  their 
path,  he.,  to  the  cross-section  of  the  active  substance. 

A.  A.  Eld  ridge. 

Polarisation  of  scattered  light  quanta.  C.  V. 
Raman  and  Iv.  S.  Krishnan  (Nature,  1928,  122, 
169). 

New  phenomenon  in  the  scattering  of  light 
by  crystals.  G.  Landsberg  and  L.  Mendelstam 
(Naturwiss.,  1928,  16,  557— 558).— While  investigate 
Ing  the  scattering  of  light,  using  a  mercury  arc  source, 
from  quartz  crystals,  a  diminution  in  frequency  of  the 
scattered  lines  2536,  3126,  and  3656  A.  was  observed. 
It  is  suggested  that  the  observed  diminution  in 
frequency  can  be  accounted  for  by  the  emission  of 
one  quantum  of  an  infra-red  frequency  per  quantum 
scattered,  since  in  the  cases  recorded  the  diminution 
in  frequency  corresponds  with  emission  at  the  known 
absorption  region  x=20*7  p.  R.  W.  Luxt. 

Refractive  index  for  electron  waves.  L. 
Rosenfeld  and  E.  E.  Wither  (Z.  Physik,  1928,  49, 
534 — 540).— A  theoretical  discussion  of  the  relation¬ 
ship  between  the  values  of  u,  the  “  refractive  index 
of  a  metal,  e,  the  potential  in  the  metal,  and  V 
derived  from  the  equation  e  V—  imv2,  for  various 
metals. 

Valency  chemistry  of  boron,  and  the  constitu¬ 
tion  of  the  simplest  boron  hydride.  E.  Wiberg 
(Z,  anorg.  Chem.,  1928, 173, 199— 221).— An  electronic 
formulation  of  boron  hydride,  B2H6,  is  derived  by 
postulating  that  (1)  the  octet  rule  is  valid  for  boron 
compounds,  (2)  the  boron  atom  cannot  combine  by 
covalencies  with  more  than  4  atoms,  (3)  hydrogen  is 
combined  by  electro  valencies  only  in  the  metallic 
hydrides,  and  in  all  other  cases  by  covalencies.  The 
conclusion  is  reached  that  in  all  electrovalency  com¬ 
pounds  boron  is  ter  valent  and  in  all  co  valency  com¬ 
pounds,  quinquevalent.  Quadrivalent  boron,  in  the 
sense  of  quadrivalent  carbon,  does  not  exist.  The 
formula  derived  is  consistent  with  addition  of  sodium 
and  ammonia  to  the  hydride,  its  reactions  with  water 
and  the  hydrogen  halides,  and  the  formation  of 
hypoborates.  H.  F.  Gillbe. 

Polar  conception  of  co-ordinated  valencies. 
E.  J.  W.  Verweg  (Chem.  Weekblad,  1928,  25,  250— 
254). — It  is  contended  that  the  so-called  co-ordinated 
valencies  in  complex  compounds  are  in  fact  polar  in 
nature,  although  “  deformed  ?5  to  such  a  degree  as  to 
appear  to  some  extent  non-polar.  S.  I.  Levy . 
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Structure  of  thin  films.  XI.  Oxygenated 
derivatives  of  benzene.  N.  K.  Adam  (Proe.  Roy. 
Soc.,  1928,  A,  119,  628—644 ;  cf.  A.,  1926,  348).— 
With  the  object  of  obtaining  films  of  substances  con¬ 
taining  the  benzene  nucleus  lying  flat  on  the  surface 
of  water,  neighbouring  rings  being  in  contact  with  one 
another,  so  that  the  cross-section  of  the  benzene  ring 
parallel  to  the  plane  of  the  ring  could  be  measured, 
the  surface  films  of  a  number  of  resorcinol  and 
phloroglucinol  derivatives,  ail  with  long  side-chains, 
have  been  investigated,  No  films  of  the  required 
type  were  obtained.  In  most  of  the  polyhydroxy - 
compounds  the  rings  stood  upright,  whilst  in  com¬ 
pounds  containing  methoxyl  groups,  although  the 
rings  probably  did  lie  flat,  the  films  were  of  the 
u  expanded  55  type  and  the  orientation  and  packing 
were  greatly  influenced  by  lateral  compression.  The 
cohesional  force  between  film  molecules  is  discussed. 
Hydroxyl  groups  greatly  increase  the  lateral 
attraction  between  the  rings  packed  vertically  in  the 
films.  The  carbonyl  groups  of  acyl  side-chains  in 
the  polyhydroxy- compounds  also  appear  to  increase 
the  lateral  attraction,  but  in  the  polym ethoxy- 
compounds  the  carbonyl  groups  in  the  side-chains 
appear  to  come  into  contact  with  the  water  and 
increase  the  area.  The  compound  «w'-bis-2  ;  4-di- 
hydroxyphenyldecane  forms  gaseous  films  with  the 
molecules  lying  flat,  in  accordance  with  the  rule  that 
two  widely  separated  points  of  attachment  to  the 
water  on  the  chain  cause  the  molecules  to  lie  flat  and 
the  films  to  become  gaseous.  The  lateral  attraction 
between  the  flat  molecules  in  these  gaseous  films  is 
diminished  by  ace  fcy  la  ting  the  hydroxyl  groups,  and 
the  area  of  the  molecule  is  measured.  Humulon 
(cf.  Wieland,  Martz,  and  Hock,  A.,  1925,  i,  1422) 
forms  a  film  of  unique  type  in  which  the  ring  is 
probably  flat  on  the  water  and  in  contact  with 
adjacent  rings.  Although  the  film  is  of  the  required 
type,  however,  the  substituents  in  the  molecule  are 
too  numerous  for  any  idea  of  the  true  cross-section 
of  the  benzene  nucleus  to  be  obtained. 

L.  L.  Bikcumshaw. 

Energy  distribution  of  complex  molecules, 
0,  K.  Rice  (Physical  Rev.,  1928,  [iij,  32?  142—149).— 
Theoretical .  The  distribution  over  a  range  of  energies 
for  a  given  average  energy  of  the  molecules  over  a 
range  of  temperatures  is  formulated  and  the  results 
are  applied  to  the  decomposition  of  a zom ethane. 

A,  A.  Eldridge. 

Kinetics  of  absorption  of  ultra-sonic  waves, 
H  G.  Bourgin  (Nature,  1928,  122,  133). — The 
attenuation  of  ultra -sonic  waves  in  passing  through 
carbon  dioxide,  hydrogen,  or  helium,  and  the  accom¬ 
panying  frequency  variation  of  velocity  are  correlated 
with  the  mechanisms  of  collisions  of  the  first  and 
second  kinds.  A.  A.  Eldridce. 

Form  of  molecules  of  cellulose  and  polymer-- 
ised  substances.  J.  R.  Katz  and  P.  J.  P.  Samwel 
(Naturwiss.,  1928,  16,  592 — 593) —A  new  method 
has  been  worked  out  by  which  ummoleeular  surface 
films  can  be  prepared  by  spreading  chloroform 
solutions  on  water.  Examination  of  films  derived 
from  crystalline  cellulose  derivatives  and  technical 
preparations  of  high  and  low  viscosity  gave  sensibly 


equal  values  for  the  thickness  and  the  area  per 
C6H10O5  unit.  Since  the  layers  are  only  one  to  two 
carbon  atoms  thick,  the  aggregates  must  be  in  the 
form  of  threads  or  leaves,  formed  by  polymerisation 
in  one  or  two  dimensions  only.  Probably,  from  other 
evidence,  the  former  is  the  case.  Other  polymerised 
substances  (anethole,  vinyl  acetate,  and  methyl 
acrylate)  gave  analogous  results.  R.  K.  Callow, 

Chemical  interactions  corresponding  with  the 
constant  of  mass  action  being  a  function  of  the 
volume  and  masses  of  the  constituents  as  well 
as  of  the  temperature  and  catalytic  action. 
R.  D.  Kleem'an  (Phil.  Mag.,  1928,  [vii],  6,  195 — 
203). — By  extending  his  previous  results  (tins  voL, 
263,  470,  955)  the  author  shows  that  a  dense  sub¬ 
stance  in  contact  with  reacting  gases  of  which  it  may 
occlude  one  or  more,  to  any  extent,  renders  the 
constant  of  mass  action  a  function  of  the  volume 
and  masses  of  the  constituents.  Thus  in  addition 
to  affecting  the  velocities  of  the  changes  occurring 
in  the  reacting  mixture,  a  catalytic  agent  can  also 
affect  the  value  of  the  mass  action  constant  to  an 
extent  depending  on  the  volumes  and  masses  of  the 
constituents  of  the  reacting  mixture. 

A.  E.  Mitchell. 

Rate  of  vibration  and  molecular  packing  of 
organic  compounds.  W,  Her z  (Z.  anorg.  Chem., 
1928,  173,  358— 360).— If  v  is  the  rate  of  vibration 
and  2  the  number  of  molecules  in  unit  volume  just 
above  the  m.  p.,  it  is  shown  for  about  thirty  organic 
liquids  that  the  ratio  ^7/v  is  a  constant  which  is 
approximately  3.  For  the  hydrocarbons  ethane  to 
decane  the  results  recorded  vary  from  34)2  to  3*75, 
for  the  corresponding  primary  alcohols  from  2-90 
to  3*08,  and  for  various  fatty  acids  and  aromatic 
hydrocarbons  from  2*77  to  3*28.  Hydrogen  cyanide, 
however,  gives  a  value  of  1*82  and  iodobenzene  4*14. 

A.  R.  Powell. 

Constitution  of  azoimide  and  its  esters.  H. 
Lindemann  and  H.  Thiele  (Ber.,  1928,  61,  [B], 
1 529 — 1 534) . — Determinations  of  the  parachor  of  a 
number  of  derivatives  of  azoimide  show  that  Thiele’s 
formula,  R*NIN:N,  for  these  compounds  and  hence 
probably  for  azoimide  is  untenable.  The  assumption 
is  thereby  made  that  the  double  linking  between 
the  nitrogen  atoms  has  the  same  value  as  the  CIO, 
CIO,  CIS,  or  NIO  linkings,  and  the  triple  linking  the 
sa ra e  e fleet  as  t h e  acetyl enic  or  C;N  linking.  The  ealeu - 

N 

fated  values  for  the  cyclic  form  R*N<J  i  agree 

excellently  with  the  observed  data.  The  following 
figures  are  recorded :  ethyl  azidoaeetate,  b.  p. 
74°/18  mm. 3  df  1*1263,  y  34*11;  azidoacetone,  b.  p. 
7P/18  mm. ,  1*1228,  y  39*33 ;  phenyl  azide,  b.  p, 

80730  mm,  dp  1*0959,  v  36*68;  o-tolyl  azide, 
b.  p.  88°/23  mm.,  dp  1*0709;  y  35*73;  jp-tolyl 
azide,  b.  p.  85°/22  mm.,  dp  1-0527,  y  84*78. 

H.  Wren. 

Magnetic  resolution  of  bismuth  vapour 
streams.  A.  Led  (Z,  Physik,  1928,  49,  498— 
536).— The  magnetic  resolution  of  streams  of  bismuth 
vapour  has  been  investigated  at  temperatures  in 
the  range  1090—1430°.  At  the  lower  end  of  this 
range  there  is  a  considerable  undeflected  beam 
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thought  to  be  due  to  Bi2  molecules ;  this  disappears 
completely  at  1430°,  The  observed  resolution,  corre¬ 
sponds  with  a  magnetic  moment  of  0*723  Bohr 
unit  in  qualitative  agreement  with  theory ;  the  value 
of  pl  is  independent  of  the  resolving  field  strength. 
From  measurements  of  the  temperature  variation 
of  the  intensity  of  the  undeflected  beam  it  is  shown 
that  an  approximately  linear  relationship  exists 
between  the  dissociation  constant  for  bismuth  (Bi2= 
2Bi)  and  the  reciprocal  of  the  absolute  temperature. 
The  corresponding  value  of  the  heat  of  dissociation  of 
the  Bi2  molecule  is  0^1*5 X 104  g.-eal.,  whilst  the 
value  calculated  by  the  Nernst  heat  theorem  on 
analogy  with  iodine  is  5*6  X  104  g.-eal. 

R,  W.  Lu»t. 

Newer  measurements  in  the  JAseries  of 
X-ray  spectra.  H.  Brauns  (Z.  wiss.  Phot.,  1927, 
25,  325 — 344). — In  X-ray  spectroscopy,  measure¬ 
ments  of  wave-length  are  “  absolute  if  they  depend 
on  the  lattice  constants  of  a  crystal,  which  are  given 
by  the  formula  d=(31eE /2p  V&C)1®,  where  M  is  mol. 
wt.,  e  the  elementary  electric  charge,  E  the  equi¬ 
valent  wt.,  p  the  density  of  the  crystal,  V  the  volume 
of  the  elementary  crystal  cell,  S  the  at,  wt,  of  silver, 
and  C  the  velocity  of  light.  This,  however,  gives 
results  correct  to  four  figures  only,  whereas  spectro¬ 
scopic  measurements  are  accurate  to  six.  Moseley's 
calculated  figure  for  the  constants  of  rock  salt  are 
therefore  arbitrarily  accepted  as  standard.  In  “  rela¬ 
tive  ”  measurements  the  lines  are  referred  to  a  standard 
line,  usually  the  Ka1  line  of  copper,  but  owing  to 
the  small  degree  of  regularity  among  the  lines  of  the 
X-ray  spectrum,  a  number  of  secondary  reference 
lines  at  intervals  of  50 X  are  necessary.  As  the 
value  for  the  copper  line  is  uncertain  within  1%,  a 
table  is  given  to  facilitate  conversion  of  the  value  of 
a  line  from  one  standard  into  another. 

Bragg’s  turning  crystal  method  and  Seemann’s 
camera  method  have  been  modified  by  Siegbahn  to 
give  absolute  measurements.  The  former  overcomes 
the  difficulty  due  to  the  non-parallelism  of  the  X- 
radiation,  but  as  it  is  impossible  to  distinguish  com¬ 
pletely  the  images  due  to  the  first  and  the  subsequent 
layers  in  the  crystal,  it  has  been  largely  replaced  by 
the  second  method.  In  both  cases  the  net  error  is 
of  the  order  0*05  A. 

The  “  relative  method  was  used  here,  the  substance 
to  bo  investigated  being  rubbed  on  to  a  copper  anti- 
cathode,  A  film  was  used  instead  of  a  plate  so  as 
to  fit  the  curved  chamber.  Exposure  required  II — 3 
hrs.,  and  only  the  Loc1  lines  were  taken  to  sufficient 
intensity.  The  results  are  as  follow  (X)  :  tantalum 
1518*79;  tungsten  1473*37;  lead  1172*55;  bismuth 
1141*55;  uranium  908*96.  Except  in  one  or  two 
cases  these  agree  within  experimental  error  with  the 
results  of  other  workers.  S.  J.  Gregg. 

Diffraction  of  cathode  rays,  II.  G.  P.  Thom¬ 
son  (Proc.  Roy.  Soc.,  1928,  A,  119,  651 — 663). — A 
continuation  of  previous  work  (cf,  this  vol.,  3).  Using 
a  modified  apparatus,  diffraction  patterns  have  been 
obtained  by  passing  a  beam  of  cathode  rays  through 
thin  films  of  platinum,  and  the  results  are  in  complete 
agreement  with  the  de  Broglie  theory  of  electron 
waves.  The  values  of  the  crystal  constants  of 


aluminium,  gold,  and  platinum,  found  by  applying 
the  dc  Broglie  theory,  agree  to  1%  with  those  deter¬ 
mined  by  X-ra}^  analysis.  Evidence  is  obtained 
which  indicates  that  the  electrons  must  be  accom¬ 
panied  by  a  train  of  not  less  than  50  waves  in  length. 

L.  L.  Bircumshaw. 

Diffraction  of  cathode  rays  by  thin  celluloid 
films.  A.  Reid  (Proc.  Roy.  Soc.,  1928,  A,  119, 
663 — 667  ;  cf.  preceding  abstract). — The  diffraction 
patterns  obtained  are  in  complete  agreement  with 
those  predicted  by  the  de  Broglie  wave  theory.  The 
energy  of  the  ray  was  measured  by  electrostatic 
deflexion,  and  the  results  agree  to  1%  with  those 
obtained  by  Thomson  (preceding)  where  the  energy 
was  measured  by  spark-gap.  A  possible  structure  for 
the  celluloid  films  is  suggested. 

L.  L.  Bircumshaw. 

Diffraction  of  cathode  rays  by  thin  films  of 
copper,  silver,  and  tin.  R.  Ironside  (Proc.  Roy. 
Soc.,  1928,  A,  119,  668 — 673). — Results  in  agreement 
with  the  de  Broglie  wave  theory  have  been  obtained 
by  observation  of  the  diffraction  patterns  formed  on 
passing  electrons  through  thin  films  of  copper,  silver, 
and  tin,  using  the  apparatus  and  method  described 
by  Thomson  (preceding).  The  values  of  the  grating 
constants,  calculated  on  the  de  Broglie  theory,  agree 
to  about  1  %  with  those  determined  by  X-ray  analysis. 

L.  L.  Bircumshaw. 

Critical-absorption  photometer  for  the  study 
of  the  Compton  effect.  C.  V.  Raman  and  0.  M. 
Sogani  (Proc.  Roy.  Soc.,  1928,  A,  119,  526—530). 

New  method  of  X-ray  spectroscopy.  Orient¬ 
ation  of  fatty  acids  on  mercury.  J.  J.  Tkillat 
(Compt.  rend.,  1928,  187,  168— 169). —Satisfactory 
spectra  can  be  obtained  by  using  a  drop  of  mercury 
covered  with  a  very  small  quantity  of  fatty  acid, 
melting  the  latter  if  solid.  By  this  means  orientation 
at  liquid-liquid  and  liquid-solid  interfaces  can  be 
investigated.  It  persists  up  to  at  least  100  . 

a  W.  Gibby. 

Absorption  of  X-  and  y-rays  and  the  secondary 
radiations  which  accompany  them.  Due  de 

Broglie  (Brit.  J.  Radiol.,  Roentgen  Soc.  Sect.,  1927, 
23,  55—62). — A  discussion  of  absorption,  ionisation, 
and  therapeutic  effect.  Chemical  Abstracts. 

Relative  intensities  of  X-ray  lines  in  the 
^-spectrum  of  uranium.  S.  K.  Allison  (Physical 
Rev.,  1928,  [ii],  32,  1—11).— The  relative  intensities 
of  17  lines  in  the  L- spectrum  of  uranium  have  been 
studied,  and  the  results  extrapolated  to  voltages 
greater  than  the  critical.  A.  A.  Eldridge. 

Interpretation  of  atomic  structure  factor 
curves  in  crystal  reflexion  of  X-rays.  G.  it,  M. 
Jauncey  and  W.  D.  Claus  (Physical  Rev.,  1928,  [ii], 
32,  12— 21), —Previous  work  (this  vol.,  692)  is  con¬ 
tinued.  For  any  atom  F- values,  calculated  according 
to  the  classical  theory  and  unmodified  for  the  Compton 
effect  but  multiplied  by  the  Debye  temperature 
factor,  give  [/-curves  the  areas  under  which  never 
exceed  the  number  of  electrons  assumed  in  the 
model.  For  certain  values  of  D,  the  grating  space 
of  a  crystal  of  rock  salt,  both  experimental  and 
modified  theoretical  E-values  give  [/-curves  the  areas 
under  which  exceed  the  true  number  of  electrons* 
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lb  appears  that  the  Compton  effect  is  involved, 
and  that  the  present  Fourier  analysis  method  is 
invalidated.  A,  A.  Eldridge, 

Scattering  of  X-rays  from  gases.  C.  S.  Bar¬ 
rett  (Physical  Rev.,  1928,  [ii],  32.  22 — 29). — Carbon 
dioxide,  argon,  oxygen,  nitrogen,  and  helium,  but 
not  hydrogen,  show  excess  scattering  of  molybdenum 
X-rays;  the  effect  is  largely  due  to  interference 
arising  within  the  atom.  The  effect  with  helium 
may  be  due  to  the  presence  of  nitrogen. 

A.  A.  Eldridge. 

Anomalous  dispersion  in  the  X-ray  region. 
R.  Forster  (Natunviss.,  1927,  15,  969—970 ;  Ohcm. 
Zentr.,  1928,  i,  642).— Determinations  of  n  for  X-rays 
in  the  region  of  an  absorption  edge  give  results  at 
variance  with  the  theories  of  Lorentz  and  of  Kallmann 
and  Mark.  A.  A.  Eldridge. 

Is  crystal  reflexion  of  X-rays  entirely  a 
classical  phenomenon?  I.  Waller  and  R,  W. 
James  (Nature,  1928,  122,  132—133), 

Index  o!  refraction  of  glass  for  X-rays  of  long 
wave-length.  J.  Thibaud  (Compt.  rend.,  1928, 
187,  219 — 221). — The  limiting  angle  of  total  reflexion 
by  glass  of  X-rays  of  wave-lengths  between  1-5  and 
Go  A.  has  been  measured.  As  the  absorption  of  the 
rays  increases  as  the  cube  of  the  wave-length,  the 
refractive  index  diminishes  by  an  amount  propor¬ 
tional  to  the  square  of  the  wave-length. 

C.  W.  Gibby. 

Multiple  ionisation  and  the  absorption  of 
X-rays.  F.  K.  Richtmyjer  (Phil  Mag.,  1928, 
[vii],  6,  64 — 88),— The  possible  existence  of  X-ray 
absorption  spectra  discontinuities  corresponding  with 
satellites  analogous  to  the  Ky  L,  M ,  etc.  discon¬ 
tinuities  in  X-ray  spectra  of  the  first  order  is  dis¬ 
cussed  and  it  is  concluded  that  the  processes  giving 
rise  to  the  satellites  are  secondary  and  evidence 
concerning  them  Is  not  to  be  expected  in  absorption 
spectra.  Such  evidence  is  difficult  to  deduce,  since 
the  satellites  are  weak  in  comparison  with  the  parent 
lines  and  existing  data  on  X-ray  absorption  coefficients 
are  not  sufficiently  precise  to  demonstrate  possible 
discontinuities.  Since  the  square  root  of  the  difference 
in  frequency  between  a  satellite  and  its  parent  is 
directly  proportional  to  the  atomic  number  of  the 
element  emitting  them  it  is  suggested  that  the  satell¬ 
ites  arise  from  two-electron  transfers.  The  import¬ 
ance  of  obviating  the  “  slit  width  ”  error  in  precise 
measurements  of  X-ray  absorption  coefficient  is 
demonstrated  and  it  is  shown  that  some  of  the 
published  data  in  the  region  of  0*3  A.  must  be  several 
per  cent,  in  error  from  this  source  alone, 

A.  E.  Mitchell, 

Atomic  scattering  power  for  X-rays  from 
powders  of  gold,  silver,  and  aluminium  for 
Cu-Zfx  radiation,  J.  Brent  a  no  (Phil.  Mag,,  1928, 
[vii],  6,  178 — 191). — In  order  to  eliminate  effects  due 
to  the  absorption  coefficient  and  other  constants 
depending  on  the  particular  conditions  of  the  measure¬ 
ment  the  comparative  intensities  of  reflexion  from 
different  crystals  have  been  determined  under 
simplified  conditions  by  working  with  a  composite 
powder  comprising  the  substance  under  examination 
and  a  reference  substance  of  appreciably  greater 


lattice  constant.  Cadmium  oxide  is  a  suitable 
reference  substance  for  the  examination  of  gold,  silver, 
and  aluminium.  A  method  of  interpreting  the 
photographic  results  is  described.  The  results  indic¬ 
ate  that  for  the  elements  of  high  at.  wt.  examined  in 
the  state  of  very  fine  powders  the  scattered  intensity 
is  practically  proportional  to  the  effective  negative 
atomic  change  and  not  to  the  square  of  this  quantity 
as  required  by  the  theory  of  Darwin  and  others. 

A.  E,  Mitchell. 

Statistical  derivation  of  the  M-terms  of  the 
X-ray  spectrum,  F.  IIasetti  (Z.  Physik,  1928,  49, 
546—549). 

Structure  of  mercerised  cellulose.  I.  Space 
lattice  of  mercerised  ramie  cellulose  as  developed 
from  X-ray  data,  0,  L.  Sponsler  and  W.  H.  Dore 
(J.  Amer.  Ohem.  Soc.,  1928,  50,  1940—1950). — • 
X-Rav  diffraction  data  indicate  that  there  is  a  critical 

jk? 

concentration  of  sodium  hydroxide,  about  13%, 
above  which  cellulose  fibres  become  mercerised ; 
mereerisation  is  not  a  progressive  change  (Herzog, 
A.,  1926,  677).  The  elementary  cell  of  mercerised 
cellulose  is  slightly  monoclinic  and  contains  two 
C6H10O5  units;  the  axes  are  a— 4-53,  6=7*61,  and 
c  (long  axis  of  fibre)— 10*30  A*  Comparison  with 
the  lattice  of  unmercerised  cellulose  (Sponsler,  A., 
1926,  760)  show's  that  mereerisation  has  caused  a  to 
decrease  and  b  to  increase,  and  the  angle  between 
these  axes  to  change  from  90°  to  83°.  Mereerisation 
appears  to  be  the  result  of  rearrangement  in  three 
different  ways,  viz.,  shift  in  the  position  of  the  chain 
with  respect  to  the  neighbouring  chains,  a  partial 
rotation  of  the  alternate  glucose  units  in  each  chain 
(the  latter  remaining  intact),  and  a  shift  In  the  position 
of  the  hydroxyl  group  attached  to  the  sixth  carbon 
atom,  thus  rendering  it  unlikely  that  mereerisation 
involves  any  type  of  molecular  rearrangement  of  the 
constituent  glucose  (cf.  Katz  and  Mark,  B,  1925,  495). 
The  results  support  a  cellulose  structure  made  up 
of  continuous  chains  of  glucose  units  held  together 
by  primary  valencies,  mereerisation  being  capable 
of  overcoming  only  the  secondary  valencies  (cf. 
Meyer  and  Mark,  this  vol,  621).  S.  K.  Tweedy. 

Microstructure  of  ferrite.  H.  S.  Raw  don  and 
T.  Rerglund  (U.S.  Bur.  Standards  ScL  Papers  No. 
571,  1928,  22.  649 — 717). — The  microstructurc  of 
ferrite  in  re-melted  electrolytic  iron,  open-hearth 
iron,  and  wrought  iron  has  been  investigated.  Three 
types  of  structure,  a,  ys  and  8,  are  noted,  associated 
with  the  three  alio  tropic  forms.  a-Veining  appears 
as  a  branching  network  within  the  a  grains,  but  the 
size  of  the  latter  is  unaffected.  It  is  independent  of 
the  size  of  the  ingot,  and  may  he  produced  in  abund¬ 
ance  by  forging  at  or  just  below  the  oc~y  transition, 
temperature.  It  has  no  effect  on  the  mechanical 
properties  of  the  ferrite.  The  8  network,  a  coarse 
network  superimposed  on  the  a  grain  pattern,  con¬ 
sists  of  minute  inclusions,  and  is  connected  with  “  hot- 
shortness/'  The  y  network,  which,  has  no  appreciable 
effect  on  the  mechanical  properties,  also  depends  on 
minute  Inclusions,  and  is  produced  by  heating  for 
some  time  above  the  oc~y  transition  temperature. 
cc-Veining  can  be  suppressed  by  adding  silicon,  but 
not,  by  aluminium  or  manganese,  C.  W.  Gibby. 
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Pleochroic  haloes  in  biotite  from  near  Murray 
Bay,  P.Q.  D.  E.  Kerr-Lawson  (Univ.  Toronto 
Studies,  Geol.  Ser.,  Contrib.  Can.  Min.,  1927,  No.  24, 
54 — 70). — The  distribution  of  the  haloes  suggests 
that  the  nuclei  were  formed  after  crystallisation  and 
rupture  of  the  mica.  The  haloes  consist  of  shells 
of  darkened  mica,  separated  by  lighter  shells  in 
which  a  bleaching  or  lightening  effect  is  active. 
The  first  effect  of  rays  from  radium-0  is  to  lighten  the 
biotite.  Chemical  Abstracts. 

Crystal  structure  of  certain  aromatic  com¬ 
pounds.  W.  H.  Bragg  (Z.  Krist.,  1927,  66,  22 — 
32;  Chem.  Zentr.,  1928,  i,  638). — A  study  of  the 
relative  intensities  of  reflexion  at  various  planes  in 
anthracene  indicates  that  the  molecule  is  of  a  form 
containing  two  periodicities,  one  being  twice  as  great 
as  the  other.  Naphthalene  tetrachloride  has  a  7*88, 
b  10*30,  c  14*20  A.,  3  112°  40',  with  four  molecules 
in  the  unit  cell.  1  -Chloronaphthalene  tetrachloride 
has  a  8*245,  b  10*1,  c  15*78  A.,  p  116°  12' ;  naphthalene 
tetrabromide  has  a  10*75,  b  8*97,  c  13*25  A.,  p  112° 
57',  with  four  molecules  in  the  unit  cell. 

A.  A.  Eldridge. 

Structure  of  iron  nitride,  Fe4N,  R.  Brill 
(Naturwiss.,  1928,  16,  593 — 594). — Contrary  to  the 
conclusions  of  Hiigg  (this  vol.,  605),  the  X-ray 
examination  of  an  iron  nitride,  Fe4N,  gives  definite 
evidence  of  regular  spacing  of  the  nitrogen  atoms, 
and,  therefore,  of  the  existence  of  a  compound. 
Less  probably  the  absorption  of  nitrogen  by  iron 
can  be  regarded  as  an  infiltration  of  nitrogen  atoms 
into  the  iron  space-lattice  with  minimal  disturbance 
of  the  latter  and  a  saturation-limit  at  the  composition 
Fe^N".  Rr.  If .  Callow  . 

JUlotropic  form  of  silver.  G.  Allard  (Compt. 
rend.,  1928,  187,  223 — 225) . — Silver  obtained  by  the 
action  of  copper  on  a  solution  of  silver  nitrate  does 
not  possess  the  usual  cubic  structure.  The  unit  cell 
is  an  orthorhombic  prism  of  height  4*23  x  1G'8  cm., 
the  sides  ol  the  base  being  3*76  x  10~s  cm.,  inclined 
at  81°  30'  to  one  another.  C.  W.  Gtbby. 

Crystal  structure  of  cryolithionite.  G.  Menzer 
(Fortschr.  Min.  Kryst.  Petr.,  1927,  12,  58 — 59 ; 
Chem.  Zentr.,  1928,  i,  1359).— The  structure  of 
cryolithionite,  Na3Li3Al2Fc,is  similar  to  that  of  granite. 
The  lattice  constant  is  12*104-0*025  A.  The  space- 
centred  lattice  contains  eight  molecules ;  the  space- 
group  is  Of;  is  2*79±0*02.  A.  A.  Eldridge. 

X-Ray  fine  structure  of  cyanite  and  staurolite. 
G.  M.  Cardoso  (Fortschr.  Min.  Kryst,  Petr.,  1927, 
12,  18—20 ;  Chem.  Zentr.,  1928,  i,  1359}.— Cyanite 
(with  rhombic  pseudo-symmetry)  has  aQ  7*122,  bQ 
7*883,  c0  5*650  A.,  with  four  molecules  in  the  unit 
cell;  d100  6*717,  d0I0  7*575,  d001  5*530  A.;  on  trans¬ 
formation  a-Q  26*868,  b0f  7*883,  c0'  5*650  A.,  with  16 
molecules  in  the  unit  cell.  A.  A.  Eldridge. 

A'-Ray  fine  structure  of  brookite  ;  physical 
properties  of  the  three  titanium  dioxides.  A. 
Schroder  (Fortschr.  Min.  Kryst.  Petr.,  1927,  12, 
83—84;  Chem.  Zentr.,  1928,  i,  1359). — The  unit  cell 
contains  eight  molecules  having  d300  9*  136^0*020. 
d010  5*439±0*010,  d00i  5*1534-0*020  A. 

A.  A.  Eldridge. 


Structure  of  benitoite.  J.  J.  P.  Valeton 
(Fortschr.  Min.  Kryst.  Petr.,  1927,  12,  91—92; 
Chem.  Zentr.,  1928,  i,  1359}. — Benitoite,  the  only 
representative  of  the  ditrigonal-bipyramidal  class, 
has  a  6*64,  c  9*71  A.,  a  :  c  1*4634,  with  two  molecules 
of  BaTiSI309  in  the  unit  cell,  and  space-group 
or  Dih.  A.  A.  Eldridge, 

Crystal  structure  of  tetramethylammonium 
iodide.  W.  Zachariasen  (Norsk  geol.  Tidsskr., 
1927,  10,  No,  1,  9  pp. ;  Chem.  Zentr.,  1928,  i,  1360 — 
1361). — The  edge  of  the  unit  cell  of  tetragonal  tetra¬ 
methylammonium  iodide  is  5*76,  and  a=S*03  A. 
The  unit  cell  contains  two  molecules.  Alternative 
positions  of  the  nitrogen  atoms  in  the  space-group 
Dlf,  are  possible,  but  cannot  be  differentiated  by  con¬ 
sideration  of  the  intensity  of  reflexion,  although 
chemical  relationships  indicate  one.  Vegard's  results 
(A.,  1917,  ii,  296}  are  criticised.  The  ammonium  ion 
is  considered  to  possess  spherical  symmetry,  whereas 
the  symmetry  of  the  phosphonium,  trimethyl- 
ammonium,  and  trimethylphosphoni um  ions  is  con¬ 
sidered  to  deviate  from,  spherical. 

A,  A.  Eldridge, 

Evidence  obtained  by  X-ray  analysis  of  films 
of  iron  in  magnetic  fields  as  to  the  ultimate 
nature  of  magnetism.  T.  D.  Yensen  (Physical 
Rev.,  1928,  [ii],  32,  114—123). — The  most  minute 
crystal  aggregates  in  films  of  electrolytic  iron  are  not 
oriented  in  a  magnetic  field.  The  result  supports  the 
view  that  the  ultimate  magnetic  particle  is  an  intra- 
atomic  unit.  A.  A.  Eldridge. 

[Electrical  conductivity  of]  silicates.  E.  Cher- 
buliez  and  P.  Rosenberg  (Helv.  Chinn  Acta,  1928, 
11,  731—750). — The  chemical  changes  occurring  in 
silicates  have  been  followed  by  measurements  of 
electrical  conductivity  at  800—1200°.  The  conduct¬ 
ivity  of  orthoelase  at  approximately  800°  increases 
markedly  with  the  duration  of  heating,  reaching  a 
limiting  value  for  a  definite  temperature.  Cooling 
and  re-heating  to  the  same  temperature  have  no 
further  effect  op.  the  conductivity,  but  successive 
increments  of  temperature  are  accompanied  by  similar 
variations  in  conductivity,  Albite  and  leucite,  but 
not  nepheline,  behave  similarly.  The  increase  m 
conductivity  is  explained  by  a  dissociation  of  ortho* 
elase  or  albite  with  rising  temperature  into  silica  and 
a  silicate  poorer  in  silica,  probably  of  the  type  of 
nepheline.  The  reaction  follows  the  uni  molecular 
law  and  its  reversibility  is  shown  by  a  diminution  m 
conductivity  consequent  on  heating  a  mixture  of 
nepheline  and  quartz  at  900—1000°.  With  the 
technique  used,  the  polymeric  changes  undergone  by 
quartz  on  heating  or  the  chemical  changes  occurring 
in  kaolin  could  not  be  followed.  L.  S.  Theobald. 

Magnetic  moments  of  the  cupric  ion,  P. 
Birch  (J.  Phys.  Radium,  1928,  [vi],  9,  137 — 141). — - 
A  ther  mom  ague  tic  study  of  cupric  chloride  and 
sulphate  has  been  made  at  various  temperatures. 
The  chief  magnetic  moment  of  the  cupric  ion  is  ^  10 
magnetons,  but  one  of  9  was  observed  in  a  solution 
of  cupric  chloride,  and  the  intermediate  values 
obtained  in  certain  cases  suggest  one  of  11.  All  the 
cases  studied  followed  the  law  of  Weiss,  with  the 
exception  of  anhydrous  copper  sulphate  between  100 
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and  500 Q,  and  of  cupric  oxide  which  shows  a  steady 
paramagnetism.  L.  S.  Theobald. 

Magnetic  susceptibilities  of  electronic  isomer- 
ides.  II.  S,  S.  Bhatnagae  and  R.  N.  Mathur 
(Phil.  Mag.,  1928,  [vii],  0,  217— 223).— The  empirical 
equation  of  Bhatnagar  and  Dhawan  (this  vol.,  454) 
has  been  modified  to  conform  more  closely  with 
Langevin’s  theory  of  atomic  diamagnetism"  The 
equation  becomes  — 2-86  x  10lox2/3JO2,  where 
xm  is  the  molecular  diamagnetic  susceptibility,  K  is 
an  ar bitary  constant,  and  R  is  the  molecular  radius 
calculated  over  only  part  of  electron  orbits,  as  required 
by  the  general  application  of  Langevin’s  theory,  the 
extent  of  which  is  given  by  the  value  of  K.  Tests  on 
a  number  of  compounds  show  the  general  application 
of  the  revised  equation  and  indicate  that  the  values  of 
K  increase  with  the  number  of  atoms  in  the  molecule; 
for  every  two  isomeric  molecules  K  is  the  same,  and 
in  the  case  of  groups  of  isomer  ides  having  the  same 
number  of  atoms  in  the  molecule  the  values  of  K 
increase  with  the  atomic  numbers  of  the  groups. 

A.  E.  Mitchell. 

Existence  of  two  magnetic  rotatory  powers 
for  a  uniaxial  crystal  along  and  normal  to 
the  axis.  J.  Becquerel  (Compt.  rend.,  1928,  187, 
215  —2 1 1 ) . — ® i  e  in  ague  t ic  r  ota  tory  p  ower  of  tys  oni  te , 
the  birefringence  of  which  is  very  small,  has  been 
investigated  for  the  green  mercury  line  5460*7  A.  The 
rotatory  power  in  the  direction  of  the  axis  is  different 
from  that  normal  to  it.  A  formula  is  deduced  on 
theoretical  grounds  which  is  in  agreement  with  the 
results.  C.  W.  Gibby. 

Influence  of  boric  acid  on  the  dispersion  of 
optical  glasses  in  the  near  infra-red.  T.  Dreisch 
and  P.  Ltjeg  (Z.  Physik,  1928,  49,  380— 385).— The 
refractive  index  to  six  significant  figures  has  been 
determined  for  a  number  of  optical  glasses,  with  and 
without  a  boric  acid  content,  in  the  range  0-5 — 2-5  \ ± : 
the  difference  between  the  index  for  1*47  and  2*39  p 
is  approximately  proportional  to  the  boric  acid  con¬ 
tent.  *  R.  W.  Bunt. 

_  Sulphur  and  selenium.  E.  Korinth  (Z.  anorg. 
Chem,,  1928,  174,  57 — 60). —Two  new  modifications 
ot  sulphur  are  described  in  detail,  viz.,  sulphur 
(rhombic  plates),  which  is  colourless  and  exhibits 
weak  double  refraction,  and  ^-sulphur  (hexagonal 
plates),  which  is  almost  colourless  and  doubly  refract- 
ing.  Both  forms  are  more  stable  than  8-sulphur. 
Investigations  of  the  modifications  of  selenium  are 
described.  H,  F,  Gillre. 

Physical  properties  of  platinum.  A.  G. 
Grigoriev  (Ann.  Inst.  Platine,  1928,  6,  178—183).— 
1  allies  obtained  by  various  authors  for  the  electro- 
conductivity  of  platinum,  its  hardness,  and  tensile 
strength  are  compared,  and  shown  to  be  very  close 
to  the  corresponding  figures  found  for  Russian  com¬ 
mercial  platinum.  E.  Trdszkowski. 

Mol.  heat  and  entropy  of  hydrogen  chloride 
calculated  from  band  spectra  data.  E.  Hutchis- 
son  (J#  Amer.  Chem.  Soe,,  1928,  50,  1895—1900).— 
'4lc  m°E  heats  of  hydrogen  chloride  from  1°  to 
0U0'“  Abs.  are  calculated  on  the  basis  o!  Kemble’s 
values  for  the  energy  levels,  using  the  newer  quantum 


mechanics.  The  plot  of  the  mol.  heat  against  the 
temperature  passes  through  a  maximum  at  12*5°  Abs. 
The  entropies  are  calculated  by  the  method  of  Giauque 
and  Wiebe  (this  vol.,  228)/  At  0°  the  entropy  is 
44*04  or  43*72  g.-cal./R  per  moL,  according  as  the 
Tetrode  or  Lewis  equation  is  used. 

S.  K.  Tweedy. 

Chemical  constants  and  the  new  quantum 
statistics.  G.  E.  Gibson  and  W.  Heitler  (Z. 
Physik,  1928,  49,  465— 472).— Mathematical, 

R.  W,  Bunt. 

Boiling  points  of  the  normal  paraffins  at 
different  pressures.  S.  Young  (Proc.  Roy.  Irish 
Acad.,  1928,  38,  R,  65 — 92). — The  b.  p.  of  the  normal 
paraffins  from  methane  to  pentatriaeontane,  CS5H?2, 
are  calculated  at  various  pressures  from  II  to  19,950 
mm.  by  three  different  methods.  The  first  method 
makes  use  of  Young's  formula  A =Aj2m^T$  where 
A  is  rise  of  b,  p,  per  CH2  group,  T  is  b.  p.  Abs.,  and 
A  and  B  are  constants.  It  was  found  by  using  the 
data  available  that  the  values  of  A  were  reproduced 
with  fair  accuracy  by  the  above  formula  when 
log  A = 1-92251  ■ +0*026187  log  p+0-013987  (log  pf+ 
0*0013374  (log  and  5=0*01676-0*000795  log  p, 
where  p  is  the  pressure.  From  this  formula  the  b.  p. 
of  the  paraffins  were  calculated,  for  the  higher  paraffins 
up  to  pressures  of  30  mm.,  and  for  the  lower  up  to 
19,950  mm.  The  method  cannot  be  relied  on  to  give 
accurate  values  for  the  first  two  or  three  members  of 
the  series.  In  the  second  method,  the  equation  log 
T=a+b  log  7i+c  (log  ti)2+d(log  nf  was  used,  the 
constants  being  calculated  for  the  various  pressures 
from  data  where  available  for  paraffins  up  to  nona- 
decane,  and  in  other  cases  up  to  octane.  In  the  case 
where  there  are  not  so  many  paraffins  under  investig¬ 
ation,  i.e.  for  pressures  above  30  mm.,  the  last  term  in 
the  equation  is  dropped.  The  b.  p.  of  the  paraffins 
were  calculated  by  this  method  for  the  same  pressures 
as  in  the  first.  The  third  method  makes  use  of  Ramsay 
and  Young's  equation,  which  is  put  in  the  form 
Ta *  IT#  ==?  a + 6  2V ,  where  T/s  TBf  are  the  absolute 
temperatures  at  which  the  vapour  pressures  of  two 
nearly  related  compounds  are  equal,  and  a  and  6  are 
constants.  It  was  found  necessary  to  add  a  further 
small  term  to  the  right-hand  side  of  the  equation  in 
the  case  of  the  paraffins.  By  taking  hexane  as 
standard  and  calculating  the  constants  from  available 
data,  the  b.  p.  of  the  paraffins  at  various  pressures 
can  be  calculated.  The  values  given  by  the  three 
methods  are  compared  with  the  observed  values  and 
the  probable  b.  p.  is  given,  in  each  case.  The  observed 
b.  p.  of  ethane  agree  very  well  with  those  calculated 
by  the  third  method,  but  are  very  much  higher  than 
those  obtained  by  the  other  methods.  Ifq  appears 
that  either  ethane  has  not  vet  been  prepared  in  a  pure 
state,  or  else  its  behaviour  is  exceptional.  I  he 
observed  b.  p.  of  nonadecane  are  erratic,  and  mostly 
too  low.  The  evidence  is  in  favour  of  the*b.  p.  of  the 
higher  paraffins  as  determined  by  Francis  (of.  A., 
1926,  816).  A.  J.  Mee. 

Density  of  anhydrous  chromic  chloride  and  its 

adsorption  of  water  vapour  from  the  atmosphere, 

M.  Cbespi  (Anal.  FIs,  Quim,  1928,  26,  152—163)  — 

Thir tv-four  determinations  of  the  density  of  various 
* 
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forms  of  anhydrous  chromic  chlorides  have  been  made, 
and  it  is  shown  to  he  a  unitary  substance  having  a 
marked  power  of  adsorption  of  water  vapour,  which 
renders  it  difficult  to  obtain  consistent  figures  for  the 
density.  In  a  desiccator  over  sulphuric  acid  all  the 
water  is  not  lost ;  the  anhydrous  salt,  obtained  by 
heating  at  100°  in  a  current  of  dry  air,  has  d  2*916. 
The  mol.  volume  of  the  adsorbed  water  increases  with 
the  quantity  of  water  retained  by  the  salt.  The 
velocity  of  adsorption  shows  the  process  to  be  anal* 
ogous  to  that  of  the  adsorption  of  gases  by  glass 
surfaces.  '  H.  F*  Gillbe. 

International  Bureau  of  Physico-Chemical 
Standards.  III.  Physical  constants  of  20 
organic  compounds.  J,  Timmermans  and  F. 
Martin  (J.  Ohiin.  phys.,  1928,  25,  411 — 451). — The 
following  data  for  the  b,  p.,  m.  p.,  and  d°  have  been 
determined:  w-hexane,  68*80°,  —  95*1°,  0*67704; 
n- octane,  125*80°,  —57°,  0*71845;  n- butylbenzene, 
183*10°,  —81*2°,  0*87695;  bromoform,  149*55°,  8*05°, 
2*90350  (15°) ;  ethyl  iodide,  72*30°,  -111*1°,  1*98065 ; 
ethylene  dichloride,  83*5°,  — 35*5°,  1*28164 ;  isopropyl 
chloride,  34*8°,  —147*0°,  0*8869;  isopropyl  bromide, 
59*35%  —89*0°,  1-34715;  sec. -butyl  chloride,  68*25°, 
— 131*3°  (racemic),  —140*0°  (active),  0*87556 
(racemic),  0*89497  (active);  isobutyl  bromide,  91*4°, 
— ,  1*29410  ;  n-butyl  alcohol,  118*0%  —90*2°,  0*82472  ; 
isobutyl  alcohol,  108*1°,  — ,  0*81707;  sec. -butyl  alcohol, 
99*5%  — ,  0*82275  (active),  0*82273  (racemic);  ethyl 
ether,  34*6°,  —116*3°,  0*73622;  n-amyl  ether,  187*5% 
-69*3°,  0*79881 ;  methylal,  42-3%  -105*0%  0*88545; 
acetone,  56*2°,  — ,  0*81250 ;  methyl  ethyl  ketone, 
79*6%  -86*6%  0*82555 ;  ethylene  ehlorohydrin, 

128*6°,  —  67*t5!%  1*22310 ;  carbon  disulphide,  46*25% 
—  116*8'%  1-29270.  Data  are  also  given  for  the 
variation  of  b.  p.  with  pressure,  the  density  at  various 
temperatures,  coefficients  of  expansion,  refractive 
indices  and  dispersive  powers,  mol.  refractions,  and 
viscosities.  The  results  obtained  by  earlier  inves¬ 
tigators  are  given  for  comparison.  H.  F.  Gillbe. 

Validity  of  the  gas  laws,  W.Hbbz  (Z.  Elekfcro- 
chem.,  1928,  34,  360 — 362). — At  the  critical  temper¬ 
ature  the  volume  of  1  g.  of  a  substance  calculated  from 
the  simple  gas  laws  is  about  3*75  times  the  experi¬ 
mentally  determined  figure*  At  0*97%  the  ratio 
is  about  1*45,  whilst  at  2/32%  the  two  values  are 
practically  identical.  These  figures  for  the  quantit¬ 
ative  deviation  from  the  gas  laws  are  independent  of 
the  nature  of  the  substance.  H.  F.  Gillbe. 

Densities  of  liquid  elements.  L,  H*  Borgstrom 
(Finska  Kemistamfundets  Medd.,  1927,  36,  7  6  "81 1 
Chem.  Zentr,,  1928,  i,  1254). — A  comparison. 

A.  A.  Eldribqe. 

Atomic  volume  relations  in  certain  iso- 
morphons  series.  II,  A.  F.  Hallimonb  (Min. 
Mag.,  1928,  21,  480—484;  cf.  this  voL,  107)*— MoL 
volumes  of  salts  of  calcium,  strontium,  and  barium 
and  of  oxygen,  sulphur,  selenium,  and  tellurium  are 
tabulated  and  compared.  It  is  shown  that  the  ratio 
of  the  differences  (Ba— Ca)/(Sr— Ca)  and  (Te — S)/{Se— 
S)  is  a  constant  in  each  case.  The  atomic  volumes 
are  then  calculated.  L,  J.  Spencer, 

Changes  in  the  specific  gravity  of  copper  and 
silver  [after  heat  treatment].  B.  Rttek  and  J, 


Kuschmawn  (Z.  anorg.  Chem.,  1928,  173,  262—267). 
— Repeated  heating  of  silver  and  copper  alternately 
in  a  vacuum  and  in  hydrogen  causes  a  rapid  and  pro¬ 
gressive  decrease  in  the  value  of  d ;  with  copper  a 
decrease  of  6%  was  obtained  after  several  repetitions 
of  this  treatment.  This  phenomenon  is  attributed 
to  adsorption  of  hydrogen,  followed  by  expulsion  of 
the  adsorbed  gas  on  subsequent  heating  in  a  vacuum 
with  consequent  swelling  of  the  metal  and  the 
formation  of  internal  voids.  A.  R.  Powell. 


Physico-chemical  investigations  of  ordinary 
and  uranium  lead  chloride,  W.  A.  Roth  and  0. 
Schwartz  (Ber,,  1928,  61,  [B\  1539— 1545).— The 
values  d\*  5*9O9±O*O01  and  5*884^0*001  are  found 
for  ordinary  lead  chloride  and  uranium  lead  chloride 
(Pb— 206*05),  respectively,  from  which  the  identical 
molecular  volumes,  47*07  e.c.,  are  calculated.  In 
solution  in  water  the  molecular  volumes  are  identical, 
whereas  differences  are  observed  between  the  densities 
of  the  saturated  solutions.  The  increases  in  the 
refractive  index  of  water  caused  by  addition  of  equal 
amounts  of  the  two  salts  differ  somewhat,  whereas 
the  molecular  refractions  of  the  dissolved  salts  are 


id entieal.  The  equivalent  conductivities  of  the  almost 
saturated  solutions  are  practically  equal.  The  heats 
of  precipitation  as  chromates  are  identical. 


H.  Wren, 


Accurate  method  for  comparing  the  com¬ 
pressibilities  of  gases  below  atmospheric 
pressure.  C.  G.  Addingley  and  R.  Whytlaw- 
Gray  (Trans.  Faraday  Soc.,  1928,  24,  378-387),—! 
new  differential  method  for  the  measurement  of  com¬ 
pressibility  has  been  developed  and  has  been,  applied 
to  determine  the  ratio  of  the  compressibility  coefficients 
of  oxygen  and  hydrogen.  The  ratio  found  is  1*00148. 

.  F.  Gilbert. 


Effect  of  temperature  on  the  viscosity  of  neon. 
R.  S.  Edwards  (Proc.  Roy.  Soc.,  1928,  A,  119, 
578 — 590). — The  viscosity  of  neon  has  been  deter¬ 
mined  over  a  range  of  temperature  from  444*5°  to 
—78*4°  by  means  of  a  modification  of  the  constant- 
volume  method  previously  used  by  the  author  in  the 
ease  of  air  (this  vol.,  116).  The  apparatus  was 
specially  designed  for  use  with  a  gas  available  only 
in  small  quantities,  and  >vas  calibrated  in  terms  of  a 
standard  value  for  the  viscosity  of  air.  The  standard 
chosen  was  that  given  by  Millikan  (Ann.  Physik,  1913, 
[iv],  41,  759),  viz.,  75^ 0 *0001 824 - 0 • 000000493 (23 - t) 
e.g.s.  unit,  over  the  range  23—12%  which  gives 
^-0*00017846  c.g.s.  unit.  The  values  ^15=3*076x 
KH  and  rhm^ 3*656  X  KH  were  obtained  for  the 
viscosity  of  neon,  which  are  in  satisfactory  agreement 
with  Rankine’s  values  (A,,  1910,  ii,  829).  The 
theoretical  formulae  of  Lennard-J ones  (cf.  A.,  1925, 
ii,  91)  and  Sutherland  are  discussed,  and  although 
the  temperatures  reached  in  the  present  investigation 
are  not  low  enough  to  provide  a  crucial  test  between 
the  two  formulae,  it  appears  that  Sutherland’s  formula 
is  quite  satisfactory  for  temperatures  well  above  the 
liquefying  point,  but  as  that  point  is  approached 
Leonard- Jones5  formula  becomes  superior. 

L.  L.  BmcuMSHAW, 


Internal  friction  of  highly  viscous  substances* 
H.  Ley  and  U.  Kirchner  (Z.  anorg.  Chem.,  1928, 
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173,  395 — 410). — Closely  concordant  results  lor  the 
viscosity  of  glycerol  have  been  obtained  by  the  trans¬ 
piration  method  and  by  measuring  the  rate  of  fall  of 
glass  beads  through  a  column  of  the  liquid  in  a  specially 
constructed  apparatus.  The  mean  value  of  rj  at  0° 
is  120*38  and  at  20°  14*56  c.g.s.  units. 

In  order  to  determine  the  effect  of  molecular  con¬ 
figuration  on  the  internal  friction  (viscosity)  of  liquids, 
the  value  of  tj  for  various  stilbene  derivatives  has  been 
determined  at  temperatures  below  the  true  m.  p., 
t.e.,  in  the  supercooled  viscous  state.  In  the  homol¬ 
ogous  series  of  a-alkoxyphenylstilbenes  the  viscosity 
decreases  logarithmically  with  rise  of  temperature 
and  increases  m  the  order  :  butoxy-,  propoxy-, 
methoxy-,  ethoxy-phenylstilbene,  indicating  that  the 
side-chain  of  the  higher  horaologues  is  oriented  in 
the  direction  of  the  main  groups  and  thus  allows  the 
molecules  more  readily  to  slide  over  one  another.  The 
introduction  of  a  second  methoxyl  group  into  the 
molecule  of  the  m ethoxy-compound  to  give  «-(p- 
methoxyphenyl)-4-methoxystilbene  causes  a  large 
increase  m  the  viscosity  owing  to  the  enlargement  of 
the  molecule  in  two  directions.  This  compound 
crystallises  only  with  great  difficulty  and  readily 
forms  a  thick  syrup.  The  a-alkoxyphenylstilbenes  are 
readily  obtained  by  heating  with  concentrated  formic 
acid  the  phenylbenzyl-p-alkoxyphenylcarbinol  pro¬ 
duced  by  treating  magnesium  benzyl  chloride  with 
the  corresponding  p-alkoxybenzophenone.  The  fol¬ 
lowing  derivatives  of  a-pheny lstil bene  are  described  : 
K-p-methoxyphenyUtilbene,  b.  p.  240 — 242°/l4  mm., 
if  1*1015,  rif  1*6660 ;  a-p-ethoxyphenylstilbene,  m.  p. 
76°>  b.  p.  242 — 244°/ 14  mm.,  df  1-0829,  ng  1-6536; 
«-p -propoxypkenylstilbene,  m.  p.  69°,  b.  p.  248 — 250°/14 
mm.,  df  1*0676,  nf}  1*6437 ;  a-p - butoxyphenylst ilbene, 
m.  p.  82—83°,  b.  p.  259— 260°/14  mm.,  df  1-0551, 
n2ti  1-6333  ;  -methoxy phenylA-methoxy stilbene,  m.  p. 
64°,  b.  p.  260— 262°/14  mm.,  df  1*1269,  nf>  1-6641, 
a-Phenylstilbene  lias  df  1-0719  and  n?,  1*6678. 

A.  It,  Powell. 

Equal  viscosities,  II.  W,  Herz  (Z.  anorg. 
Chera.,  1928,  173,  411—412;  cf.  A.,  1925,  ii,  1049).— 
It  is  shown  for  18  liquids  that  the  ratio  of  the  density 
afc  the  temperature  at  which  the  viscosity  is  0*0040 
e.g.s.  unit  to  the  density  at  the  critical  temperature 
is  approximately  a  constant.  The  recorded  ratios 
vary  from  2*739  to  2*967.  A.  R.  Powell. 

Magnetic  double  refraction  of  liquid  mixtures, 
G.  Szivessy  and  M,  Richartz  (Ann.  Physik,  1928, 
[iv],  86,  393— 421).— The  magnetic  double  refraction 
of  13  different  binary  liquid  mixtures  has  been 
determined  as  a  function  of  their  volume  concen¬ 
trations.  Excepting  the  mixtures  of  chloronaphth- 
alcue  and  cumene,  the  observed  values  do  not  agree 
with  LangeviAs  theory,  being  generally  lower  than 
those  demanded  by  the  latter"  J.  W.  Smith. 

Composition  of  vapours  from  boiling*  binary 
solutions.  D.  F.  Gthmer  (Ind.  Eng.  Chem.,  1928, 
20,  743 — 746).— A  simple  and  rapid  method  for  the 
determination  of  the  composition  of  the  liquid  and 
vapour  phases  is  described.  The  composition  of  the 
boiling  liquid  is  maintained  constant  by  returning 
the  same  amount  of  each  constituent  as  is  removed  by 
vaporisation.  Samples  of  the  condensate  and  of  the 
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boiling  liquid  can  be  withdrawn  separately  for  analysis. 
Vapour  composition  curves  have  been  obtained  for 
the  following  mixtures  ;  water-acetic  acid,  benzene- 
acetic  acid,  hydrochloric  acid-water,  and  acetone- 
methyl  alcohol.  The  method  is  said  to  eliminate 
almost  completely  the  errors  inherent  in  the  ordinary 
distillation  methods. 

The  results  suggest  the  existence  of  a  second  con¬ 
stant- b.  p.  mixture  for  the  methyl  alcohol-acetone 
series  at  about  94%  (wt.)  acetone,  but  definite  proof 
of  this  is  as  yet  wanting.  R.  A.  Pratt. 

Binary  azeotropes.  X.  M.  Lecat  (Ann.  Soc.  Sei. 
Bruxelles,  1928,  B,  48,  i,  13 — 22). — A  further  list  is 
given  of  the  properties  of  mixtures,  comprising  117 
positive  azeotropes  (the  b.p.  of  the  azeotrope  is  lower 
than  that  of  either  component),  four  negative  azeo¬ 
tropes,  four  eutectics,  57  non- azeotropic  systems,  and 
four  systems  where  combination  takes  place.  In 
each  of  the  negative  azeotropes  a  phenol  is  present. 
Acetamide  is  a  constituent  of  the  mixtures  which  show 
the  greatest  azeotropic  lowering  of  h.  p.  It  is  pointed 
out  that  in  mixtures  of  an  ester  of  a  mineral  acid  and 
an  alcohol,  double  decomposition  takes  place,  and  the 
reaction  proceeds  in  the  direction  of  production  of 
the  more  volatile  ester.  W.  A.  Richardson. 

Azeotropy  in  the  binary  systems  alcohols- 
hydrocarbons.  M.  Lecat  (Ann.  Soc.  Sci.  Bruxelles, 
1928,  B,  48,  ii,  105 — 118). — Azeotropic  data  are 
given  for  the  344  systems  formed  by  29  alcohols  and 
39  hydrocarbons.  Equations  of  the  type  S=a— 
6A+cA2— dA3,  where  §  is  the  azeotropic  lowering, 
A  the  difference  in  b.  p.  of  constituents,  and  a,  5,  c, 
and  d  are  constants,  are  given  for  the  various  alcohols 
studied.  The  value  of  S  decreases  rapidly  for  an 
equal  interval  A  as  a  scries  of  monohydric  alcohols 
is  ascended.  L.  S.  Theobald, 

Azeotropy  in  binary  alcohol-ester  mixtures. 
M.  Lecat  (Ann.  Soc.  Sci.  Bruxelles,  1928,  B,  48,  ii, 
1 — 16). — The  relation  between  the  azeotropic  lower¬ 
ing  of  b.  p.  and  the  difference  in  b.  p.  of  the  con¬ 
stituents  for  binary  alcohol-ester  mixtures  is  discussed. 
For  systems  containing  methyl  alcohol  the  relation 
is  8=9— 0-88A+0-033A2— 0-000485A3,  and  similar 
expressions  hold  for  other  alcohols.  The  azeotropic 
lowering  diminishes  as  the  mol.  wt.  of  the  alcohol 
increases.  Isomeric  alcohols  have  the  same  S/A 
relationship.  Esters  of  mineral  acids  show  greater 
azeotropic  lowering  than  organic  esters.  Acetates 
give  smaller  lowering  than  formates  and  carbonates. 
Many  of  the  systems  show  chemical  reactivity,  par¬ 
ticularly  at  the  b.  p.  W.  A.  Richardson. 

Binary  azeotropes.  XI.  M.  Lecat  (Ann.  Soc. 
Sci.  Bruxelles,  1928,  B,  48,  i,  54— 62).— The  data  for 
257  binary  systems,  azeotropic  (positive),  eutectic, 
and  euzeotropic  are  tabulated.  L.  S.  Theobald. 

Snlphonitrons  and  sulplionitric  [acid]  mix¬ 
tures.  A.  Sanfourche  and  L.  Rondier  (Compt. 
rend.,  1928,  187,  291— 293)  —The  vapour  pressure 
of  mixtures  of  sulphuric  acid  with  nitrous  and/or 
nitric  acids  within  the  range  of  those  which  are  met 
with  in  the  chamber  process  increases  with  rise 
in  temperature  and  with  the  nitrous  or  nitric  acid 
content.  For  all  mixtures  of  the  three  acids,  particu- 
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larly  wlien  the  sulphuric  acid  is  concentrated,  the  total 
pressure  is  higher  than  the  sum  of  the  individual 
pressures.  The  results  for  nitric  acid  may  be 
explained  by  the  reactions  HS04*N0+HN03^=^ 

«Hid  2HS 04*N 0 + H20  2HgS04 4" 
No03.  ~  J,  Grant. 

Solubility  of  potassium  bromide  in  acetone  as 
related  to  the  inter-ionic  attraction  theory. 
A,  L.  Robinson  (J.  Physical  Chem.,  1928,  32,  1089— 
1093)— The  solubility  of  potassium  bromide  in 
acetone,  and  in  acetone  solutions  of  sodium  and 
potassium  iodides  and  barium  iodide  and  bromide  has 
been  determined  at  25°  up  to  an  ionic  strength  of 
0 *00411”,  Large  increases  in  solubility,  of  the  magni¬ 
tude  required  by  the  Debye-Hiickel  theory,  were 
found,  L.  3.  Theobald. 

Latent  heat  of  fusion  of  naphthalene  from  new 
solubility  data.  A.  A.  Sfnier  and  C.  Rosenbltjm 
(J.  Physical  Chem.,  1928,  32,  1049— 1055).— The 
solubility  of  naphthalene  in  ethylene  chloride  and 
bromide  and  in  ethylldene  chloride  and  bromide  has 
been  determined  between  20°  and  75°,  The  slopes 
of  the  curves  connecting  log.  mol.  fraction  with  1/T 
(Abs.)  support  Ward’s  value  of  970  (A.,  1926,  1200) 
(except  in  the  case  of  ethylene  dichloride,  which  gives 
a  slope  of  960),  indicating  a  value  of  4440  g.-cal.  for 
the  molal  latent  heat  of  fusion  of  naphthalene. 

L.  S.  Theobald. 

Influence  of  structure  on  the  solubilities 
of  ethers.  I.  Aliphatic  ethers.  II*  Cyclic 
ethers.  CL  M.  Bennett  and  W.  G.  Philip  (J.C.S., 
1928,  1930 — 1937,  1937— 1942).— The  mutual  solubil¬ 
ities  of  a  number  of  ethers  with  water  have  been 
measured  over  the  temperature  range  0—25°  by  a 
modification  of  Hill’s  volumetric  method  (cf.  A.,  1923, 
ii,  467).  The  solubility  of  an  ether  in  water  increases 
with  increased  branching  of  the  carbon  chains  of  the 
alkyl  groups,  but  in  a  homologous  series  the  solubility 
falls  rapidly  as  the  carbon  chain  lengthens.  Closure 
of  a  ring  causes  a  large  increase  in  the  solubility ; 
the  smaller  the  ring  the  greater  is  the  increase.  The 
solubility  of  naphthalene  in  some  of  the  ethers  was 
found  not  to  deviate  seriously  from  the  ideal  solubility 
curves,  indicating  that,  in  the  absence  of  water,  the 
liquids  are  normal  in  behaviour.  The  considerable 
solubility  of  the  ethers  in  water  is  attributed  to 
their  union  with  it  to  form  a  polar  compound,  and 
the  results  are  discussed  from  this  point  of  view, 

J.  W.  Smith. 

Theory  of  adsorption.  T.  Sexl  (Z.  Physik,  1928, 
48,  607 — 610). — The  adsorption  formula  for  a  gas- 
solid  interface  deduced  from  statistical  considerations 
is  in  agreement  with  the  Langmuir  formula, 

J,  W.  Smith. 

Absorption  by  colloidal  oxides  and  active 
carbon  of  sulphur  dioxide  present  in  gaseous 
mixtures  in  small  proportions.  C.  Ficai  (Giorn. 
Chirm  Ind.  Appl?  1928,  10,  199— 203).— The  absorp¬ 
tion  of  sulphur  dioxide  by  gelatinous  silica  containing 
4*S%  of  water,  hydrated  alumina  with  13*5%  of 
water,  and  activated  carbon  is  reversible  and  depends 
on  the  temperature.  Active  carbon  absorbs  more 
sulphur  dioxide  than  the  colloidal  oxides  and  has  the 
farther  advantage  that  its  absorptive  capacity  is  not 


sensibly  diminished  by  the  presence  of  water.  Silica 
gel  is,  however,  activated  more  readily  and  more 
cheaply.  T.  H.  Pore. 

Volatility  of  nicotine.  W.  R.  Harlan  and  R,  M, 
Hixon  (Ind.  Eng.  Chem.,  1928,  20,  723 — 724). — The 
volatility  was  determined  at  25 — 40°  by  an  air- 
bubbling  method.  The  nicotine  vapour  was  absorbed 
in  2N- sulphuric  acid  and  determined  by  precipitation 
with  silicotungstic  acid.  The  vapour  concentrations 
range  from  1*76  mg.  of  nicotine  per  10  litres  of  air 
at  25°  to  6* 04  mg,  at  40°.  The  concentrations  of 
nicotine  in  the  vapour  phase  over  hydrated  lime  dust 
and  over  “  bentonite  ”  dust  are  also  recorded. 

R,  A,  Pratt. 

Adsorption  by  cadmium  sulphide  and  its 
importance  in  the  determination  of  cadmium* 
H.  B.  Weiser  and  E.  J.  Durham  {J.  Physical  Chem., 
1928,  32,  1061— 1064).— The  chlorine  adsorbed  by 
cadmium  sulphide  precipitated  from  hydrochloric 
acid  solutions  of  varying  concentration  by  hydrogen 
sulphide  at  25 c  and  on  cooling  from  80°  to  25°  has 
been  determined.  Precipitation  at  80°  is  incomplete. 
The  amount  of  chlorine  adsorbed  depends  on  the 
acid  concentration,  the  temperature,  and  the  pressure 
at  which  precipitation  is  made.  The  phenomenon  is 
one  of  adsorption  and  is  not  due  to  the  formation  of 
the  salt  0dS,CdCl2  (cf.  Treadwell,  Analytical  Chem¬ 
istry  ?f).  Continuous  curves  are  obtained  by  plotting 
the  amount  of  chlorine  adsorbed  against  the  con¬ 
centration  of  hydrochloric  acid  for  a  fixed  concern 
tration  of  cadmium  salt.  The  curve  for  25°  is  a 
typical  adsorption  curve  showing  a  maximum  d ue 
to  a  change  in  the  structure  of  the  adsorbent.  The 
curve  obtained  on  cooling  from  80°  to  25°  lies  below 
that  for  25°  but  is  of  a  similar  type ;  it  shows,  how¬ 
ever,  a  minimum,  at  an  acid  concentration  0*3$  * 
The  determination  of  cadmium  as  sulphide  is  of 
doubtful  value,  since  it  is  questionable  whether  the 
conditions  of  precipitation  can  be  maintained  to  give 
a  product  of  known  composition  (cf.  Egerfcon  and 
Raleigh,  1923,  123,  3019). 

L.  S.  Theobald. 

Adsorption  of  simple  aliphatic  compounds  by 
cellulose.  K.  Brass  and  J.  K.  Frei  (Kolloid-Z., 
1928,  45,  244— 255),— The  adsorption  of  aliphatic 
acids  and  other  compounds  by  cotton  wool  and  by 
precipitated  cellulose  (viscose)  has  been  studied.  All 
the  acids  examined,  with  the  exception  of  palmitic 
and  stearic  acids,  were  adsorbed  from  aqueous  solu¬ 
tion.  Formic  and  acetic  acids,  but  not  palmitic  acid* 
were  adsorbed  by  cellulose  from  solution  in  acetone. 
Formaldehyde,  acetone,  ethyl  alcohol,  glycol,  and 
glycerol  were  not  adsorbed  from  aqueous  solution  by 
cellulose,  A  few  experiments  conducted  with  arom¬ 
atic  compounds  showed  that  the  eleetrolytically  dis¬ 
sociated  acids  were  adsorbed  and  the  undissociated 
phenols  were  dissolved.  Benzoquinone  was  not 
adsorbed,  thus  resembling  the  aliphatic  carbonyl 
compounds.  Mo  relation  could  be  found  between 
the  mol.  wt.  of  an  acid  and  its  degree  of  adsorption, 
but  in  most  cases  the  acids  with  low  dissociation 
constants  were  weakly  adsorbed.  Adsorbabilitv 
appears  to  be  a  true  function  of  the  dissociation 
constant  only  when  the  acid  is  readily  soluble. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


945 


Other  investigators  have  found  the  adsorption  of 
organic  acids  by  filter-paper  to  depend  mainly  on  the 
undissociated  molecules,  and  it  is  suggested  that  the 
divergence  of  results  is  due  to  the  structural  differ¬ 
ences  between  filter-paper  and  the  cellulose  used  for 
these  experiments.  E.  S.  Hedges. 

Adsorption  of  leuco-dyes  by  cellulose.  K. 
Brass  and  G.  Torin us  (Kolloid-Z.,  1928,  45,  256 — 
266). — The  leuco-eompounds  of  vat  dyes  are  dissolved 
reversibly  by  cellulose,  the  order  of  magnitude  of  the 
partition  coefficient  between  the  vat  solution  and  the 
cellulose  differing  widely  (between  6  and  800)  for 
different  compounds.  The  partition  coefficient  appears 
to  be  related  to  the  chemical  constitution  of  the  dye, 
for  cyclic  compounds,  such  as  thioindigotin,  and  espe¬ 
cially  polycyclic  systems,  such  as  indanthrene  and 
flavanthrenc,  have  particularly  high  values.  Leueo- 
dyes  with  high  partition  coefficients  show  great 
stability  towards  alkaline  hyposulphite  solution.  The 
degree  of  dispersion  of  the  leuco- compound  does  not 
appear  to  affect  its  solubility  in  cellulose. 

E.  S.  Hedges. 

Influence  of  volume  of  solution  and  mass  of 
adsorbent  on  the  adsorption  of  arsenious  acid 
by  metallic  hydroxides.  K.  C.  Sen  (Z.  anorg. 
Chem.,  1928,  174,  75 — 81). — Isotherms  for  the  adsorp¬ 
tion  by  zirconium  hydroxide  of  arsenious  oxide  sol 
have  been  determined  under  various  conditions ;  for 
constant  final  concentration,  reduction  of  the  total 
volume  of  solution  increases  the  extent  of  the  adsorp¬ 
tion,  whilst  increase  of  the  total  quantity  of  adsorbent 
present  decreases  the  quantity  adsorbed  per  unit 
weight  of  adsorbent,  in  addition,  when  the  charge  is 
considerable,  to  altering  the  curvature  of  the  isotherms. 
Similar  results  are  obtained  when  aluminium  and 
chromium  hydroxides  are  employed.  It  is  assumed 
that  this  type  of  adsorption,  which  resembles  that  of 
cations  by  manganese  dioxide,  differs  from  adsorption 
by  carbon,  and  is  an  example  of  chemical  adsorption, 
in  which  the  chemical  affinity  between  the  surfaces 
of  the  adsorbent  and  of  the  substance  adsorbed  plays 
an  important  part.  H.  F.  Gillbe. 


Influence  of  volume  on  the  adsorption  of 
arsenious  acid  by  iron  and  aluminium  hydr¬ 
oxides.  K.  C.  Sen  (Z  anorg.  Chem.,  1928,  174, 
82 — 90).— Variation  of  the  total  volume  of  solution 
alters  the  adsorption  isotherms  and  the  adsorption 
constant.  The  quantity  of  manganese  dioxide  present 
in  a  solution  of  copper  sulphate  influences  the 
isotherms  of  the  adsorption  process. 

H.  F.  Gillbe. 


Elation  of  state  for  adsorbed  phases.  II, 
B.  T  amamusiii  (Bull.  Chem.  Soc,  Japan,  1928,  3, 
142—146 ;  cf.  K ideal,  A.,  1925,  ii,  960).— The  equa¬ 
tion  of  state  for  the  adsorbed  phase  is  — p)= 
*RTt  where  Ps  is  the  lowering  of  surface  tension,  A 
the  mol.  surface  of  the  adsorbent,  (i  a  correction 
term,  and  1  ji  the  lateral  cohesion  of  the  adsorbed 
molecules.  The  potential  energy  due  to  the  latter  is 
given  by  JJ=.  —  (u2/r3)/(^,e0),  where  a  is  the  dipole 
moment,  r  the  distance  between  the  dipole  centres, 
and  /(£<?, e0)  a  function  involving  temperature  and 
polarisation.  The  effect  of  temperature  is  evaluated 
by  the  Maxwell-Boltzmann  principle  and  is  U= 


5  U zr  v iK TdClj\e~ u: h  Tdi  1 ,  where  V  is  the  mean  energy 
and  9  the  solid  angle.  Finally,  l—i=z(^/r2)KTf  where 
l  —  i  is  the  ratio  between  electrostatic  and  kinetic 
energy.  On  calculating  the  dipole  moment  p  for 
normal  butyric,  valeric,  hexoic,  octoic,  dccoic,  and 
dodecoic  acids,  a  constant  value  of  20  X  1(H9  e.s.u,  is 
obtained ;  it  follows  that  p  is  characteristic  only  of 
the  active  carboxyl  group  when  the  molecules  are"  not 
closely  packed,  when  {£=30— 90  x  10"19.  p  is  constant 
at  24 — 25  X  10“10  cm.2/mol,  corresponding  with  A -ray 
data  for  the  cross-sectional  area  of  the  methyl  group. 
For  expanded  films,  p  is  greater.  S.  J.  Gregg. 

Measurement  of  interfacial  tension  of  liquid- 
liquid  systems.  F.  E.  Bartell  and  F.  L.  Miller 
(J.  Amer.  Chem.  Soc.,  1928,  50,  1961— 1967). — 1 Two 
simple  forms  of  apparatus  arc  described  for  the  rapid 
and  accurate  determination  of  the  interfacial  tension 
between  two  liquids,  which  may  be  opaque.  The 
apparatus  is  easy  to  construct  and  is  readily  cleaned. 

S.  K.  Tweedy. 

Surface  tension  of  some  molten  metals 
against  molten  salts.  R.  Lorenz  and  H.  Adler 
(Z.  anorg.  Chem.,  1928,  173,  324 — 336). — The  surface 
tension  of  molten  cadmium  chloride  alone  and  admixed 
with  potassium  chloride  has  been  determined  in  air 
at  600—750°.  The  value  of  k  in  the  Eotvos-Ramsay- 
Shields  formula  for  cadmium  chloride  from,  these 
results  is  0*1653.  The  surface  tension  of  molten 
cadmium  against  cadmium  chloride  at  725—730°  is 
3*9  dynes /cm.  Addition  of  potassium  chloride  or  of 
metallic  lead  causes  a  very  rapid  increase  in  this 
value  and  hence  restrains  the  formation  of  a  metal 
fog  in  the  fused  salt  phase.  A.  It.  Rowell. 

Unimolecular  films.  B.  C.  J.  G.  Knight  and  P. 
Stamberger  (Nature,  1928,  122,  97). — Experiments 
with  films  of  vulcanised  triolein  and  fatty  acids 
indicate  that  in  the  polymerised  products  the  mole¬ 
cules  are  joined  side  by  side  in  a  definitely  oriented 
manner  in  long  chains,  leaving  the  polar  groups 
unaltered.  A.  A.  Eldeidoe. 

Condensation  of  molecular  streams  on  sur¬ 
faces.  J.  D.  Cockcroft  (Proc.  Roy.  Soc*,  1928, 
A,  119,  293 — 312). — The  phenomena  previously 
studied  by  Wood  (Phil.  Mag.,  1915,  [vi],  30,  309) 
and  Kimdsen  (Ann.  Physik,  1916,  [iv],  50,  472)  have 
been  investigated  over  a  much  wider  range  of  tem¬ 
perature  and  by  more  accurate  methods.  In  experi¬ 
ments  with  molecular  streams,  information  is  derived 
from  the  thickness  of  the  deposit  as  to  the  intensity 
of  the  incident  stream,  and  light  is  thrown  on  the 
nature  and  magnitude  of  the  forces  between  the 
surface  and  the  incident  molecules.  Three  series  of 
experiments  were  made  ;  (1)  an  atomic  stream  of 
constant  density  was  allowed  to  fall  on  a  condensing 
surface  in  which  a  temperature  gradient  exists,  and 
the  region  of  deposition  was  observed ;  (2)  an  atomic 
stream  was  used  of  which  the  density  varied  from 
point  to  point  of  a  condensing  surface  of  constant 
temperature ;  (3)  the  effects  of  different  surfaces  and 
different  surface  conditions  were  studied.  The  first 
apparatus  used  was  identical  with  that  of  Chariton 
and  Seminoff  (cf.  A.,  1924,  ii,  723).  The  second 
apparatus  consisted  of  a  metallic  oven  which  acts  as 
a  source  of  vapour  for  the  issuing  stream .  The  vapour 


946 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


issues  from  a  hole  in  the  end  of  a  metal  tube,  so  that 
its  density  has  circular  symmetry  round  the  normal 
to  the  tube  end  surface,  but  decreases  as  the  angle 
from  the  normal  increases.  The  stream  of  varying 
density  is  allowed  to  fall  on  a  condensing  surface  held 
at  a  constant  and  uniform  temperature,  ranging  in 
different  experiments  from  —70°  to  — 160°.  The 
results  are  considered  from  the  point  of  view  of 
Frenkel's  adsorption  theory  (cf.  A.,  1925,  ii,  194). 
On  the  basis  of  this  theory,  the  method  described 
enables  the  magnitude  of  the  surface  forces  to  be 
found  for  different  adsorbed  atoms  and  different 
surface  materials.  The  true  surface  forces  are  in 
general  masked  by  contaminating  influences  (prob¬ 
ably  gas  films),  so  that  to  determine  the  magnitude 
of  the  real  surface  forces,  special  precautions  must 
be  taken  to  eliminate  gas  from  the  apparatus.  It  is 
probable  that  in  the  absence  of  gas  films  the  critical 
temperature  phenomena  described  by  Wood  and 
Knudsen  (loc.  cit.)  would  not  exist  for  many  surfaces. 
The  experiments  described  show  that,  to  ensure  that 
practically  all  the  atoms  of  the  stream  condense,  it 
is  sufficient  to  have  the  density  of  the  stream  about 
four  times  the  critical  density  for  the  surface,  but  if 
liquid  air  temperatures  are  used  for  the  condensing 
surface,  the  critical  atomic  stream  density  for  cadmium 
may  be  so  low  as  to  require  more  than  10  hrs.  for  the 
first  appearance  of  a  deposit. 

L.  L.  Bircumshaw. 

Surface  solutions.  R.  Delaplace  (J.  Phys. 
Radium,  1928,  [vi],  9,  111—119). — An  apparatus  is 
described  for  measuring  the  pressure  and  area  of 
surface  solutions,  and  the  pr ess ure-arca-temperat ure 
relations  of  surface  solutions  of  benzoyl  benzoate  are 
examined  at  pressures  of  0-1 — 0  001  dyne/em.,  and  at 
15°  and  27°.  The  laws  of  Boyle,  pS= constant,  and  of 
Gay-Lussac,  pS^~kT,  where p  is  the  surface  pressure,  S 
the  area  of  the  surface,  and  h  a  constant,  were  verified. 
The  value  of  h  is  much  smaller  than  that  of  R,  the 
gas  constant.  Attention  is  directed  to  the  difference 
in  experimental  conditions  between  the  author's  work 
and  that  of  Adam  and  Jessop  (A.,  1926,  348). 

W.  A.  Richardson. 

Surface  activity  ol  sodium  salts  of  high- 
molecular  fatty  acids.  P,  Ekwall  (Acta  Acad. 
Aboensis  Math,  phys.,  1927,  4,  No.  6,  3 — 209  ;  Cliem . 
Zentr.,  1928,  i,  1156— 1157).— The  surface  tension, 
conductivity,  hydroxyl -ion  concentration,  colloid  con¬ 
tent,  viscosity,  and  turbidity  of  aqueous  solutions  of 
sodium  laurate,  myristate,  palmitatc,  and  oleate  were 
determined.  The  colloid  content  (acid  salt)  of  all 
sodium  laurate  solutions  less  concentrated  than 
0-02 6 A  is  low ;  in  more  concentrated  solutions  the 
quantity  of  neutral  colloid  rapidly  increases.  Between 
0-008  and  0*026Ar  the  equivalent  conductivity  is  prac¬ 
tically  independent  of  the  concentration.  Up  to 
0*02 6 A7  the  hvdroxyl-ion  concentration  increases 
rapidly,  and  above  0-02GA7  more  rapidly.  Below 
0-000 A,  acid  sodium  laurate  cannot  exist.  Sodium 
myristate  solutions  below  0-006Ar  contain  the  acid  salt, 
partly  colloidal  and  partly  as  solid  crystals.  Above 
0*005iV  the  neutral  colloid  content  rapidly  increases 
and  that  of  the  crystallised  acid  soap  diminishes. 
The  hydroxyl -ion  concentration  increases  in  solutions 
up  to  0-006A7,  and  remains  practically  unchanged 


above  this  value.  The  equivalent  conductivity  is 
constant  between  0*0015  and  0-005A.  In  sodium 
palmitatc  solution  the  specific  conductivity  is  constant 
above  0*002iV,  and  the  hydroxyl -ion  concentration 
above  0-0015A.  Sodium  oleate  even  in  dilute  solu¬ 
tion  is  largely  present  in  the  colloidal  condition.  The 
relative  colloid  content,  particularly  that  of  the  finely 
dispersed  colloid,  increases  with  concentration  above 
0*004Ar,  whilst  the  hydroxyl-ion  concentration,  which 
lias  rapidly  increased  up  to  that  point,  becomes 
practically  constant.  Above  0*025 A7  the  equivalent 
conductivity  is  practically  independent  of  concen¬ 
tration.  Acid  oleate  cannot  exist  below  0-0009A7. 
Near  to  the  lower  limit  of  existence  the  acid  soap 
contains  not  more  than  1  equivalent  of  acid  to  1 
equivalent  of  neutral  soap,  whilst  in  solutions  con¬ 
taining  larger  quantities  of  the  neutral  colloid  there 
is  1  equivalent  of  soap  to  0-5  equivalent  of  fatty 
acid.  The  existence  of  colloid  ions  in  sodium  oleate 
solutions  is  postulated,  and  confirmed  for  concen¬ 
trated  solutions.  McBain’s  ion-micelle  theory  is 
unnecessary  in  the  case  of  saturated  fatty  acids. 
Soap  solutions  contain  three  kinds  of  surface-active 
substances  :  free  fatty  acid,  acid  soap,  and  undis- 
soeiated  soap  molecules.  The  acid  soap  causes  the 
greatest  fall  of  surface  tension.  In  certain  cases 
capillary- active  properties  are  exhibited  by  the  three 
components  in  the  colloidal  form.  The  cr-c  curves 
of  the  soap  solutions  are  in  complete  accord  with 
simultaneous  structural  changes.  The  surface  tension 
falls  rapidly  with  increasing  soap  content  until  the 
concentration  above  which  acid  soap  can  no  longer 
exist  is  reached.  It  then  remains  practically  constant 
until  neutral  colloid  is  present  in  large  quantities, 
after  which  the  surface  activity  falls  again.  In  solu¬ 
tions  containing  so  little  soap  that  the  acid  soap  is 
incapable  of  existence,  the  surface  tension  of  the 
solution  is  determined  essentially  by  the  free  fatty 
acid.  The  un dissociated  soap  molecule  aggregates 
also  affect  the  value  to  a  certain  extent. 

A.  A.  Eldridge. 

Surface  layer.  VI.  Differences  of  potential 
on  the  border  between  air  and  solutions  of  some 
benzene  derivatives.  A.  Frumkin,  A.  Donde, 
and  R.  Kulvarski  (Trans.  Karpov  Inst.  Chem,,  1926, 
No.  5,  17 — 33). — The  fall  of  surface  tension  and  the 
P.D,  at  the  air-solution  interface  of  solutions  of 
aromatic  compounds  were  studied.  The  adsorption 
of  aromatic  compounds  is  less  than  that  of  corre¬ 
sponding  aliphatic  compounds  having  the  same 
number  of  carbon  atoms.  Introduction  of  a  methyl 
group  increases  the  adsorption,  but  the  effect  depends 
on  its  position.  Compounds  with  one  nuclear  polar 
group  (phenol,  cresols,  anisole,  nitrobenzene,  aniline, 
methylaniline,  dimethylaniline,  toluidines)  communi¬ 
cate  a  positive  charge  to  the  surface  of  water,  but  the 
magnitude  of  the  charge  is  less  than  for  aliphatic 
compounds,  and  decreases  with  accumulation  of  polar 
groups  ;  the  charge  becomes  negative  with  dihvdroxy- 
benzenes,  m-  and  p-nitrophenols.  Compounds  sub¬ 
stituted  in  the  side-chain  (benzole  acid,  methyl  benzo¬ 
ate,  benzyl  alcohol,  benzyl  amine)  produce  effects 
similar  to  those  of  corresponding  aliphatic  compounds. 
Compounds  for  which  the  molecules  occupy  in  the 
surface  layer  less  space  than  the  corresponding  isomeric 
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compounds  give  more  positive  effects.  Thus,  p-eresol 
and  p-toluidine  give  a  more  positive  surface  charge, 
whilst  quinol  and  p-nitroplienol  give  a  more  negative 
surface  charge,  than  the  ortho-compounds.  The  differ¬ 
ence  is  greater  than  can  be  ascribed  to  the  change  of 
degree  of  orientation  of  the  molecules. 

Chemical  Abstracts, 

Method  of  determining  the  absolute  magni¬ 
tude  of  surfaces,  0.  Hahn  [with  F.  Bober] 
(Amialen,  1928,  462,  174 — 185). — An  extension  of 
previous  work  (A.,  1925,  ii,  .177),  The  methods 
already  described  have  been  applied  to  the  deter¬ 
mination  of  the  specific  surfaces  of  two  thorium  salts, 
using  uranium- X  as  the  radioactive  indicator.  Thor¬ 
ium  oxalate,  precipitated  from  a  hot  solution  of 
thorium  nitrate  by  means  of  oxalic  acid  and  then 
kept  under  the  supernatant  liquid  for  2|  hrs.  at  100°, 
had  a  specific  surface  {defined  as  g.  of  substance  in 
surface  per  1  g.  of  substance)  of  00205%,  whilst  for 
thorium  oxalate  precipitated  in  the  cold  the  corre¬ 
sponding  figure  was  0*136%.  Thorium  hypophos- 
phate,  obtained  by  precipitation  of  a  boiling  solution 
of  the  nitrate  with  sodium  hypojhosphate,  gave  the 
figure  9 ‘35%.  The  absolute  surfaces  of  the  three 
specimens  are  therefore  0-12,  0*78,  and  52  sq.  cm., 

respectively,  since  the  absolute  surface— ptyNIMsP, 
where  AT— mol.  wt.,  N  is  Loschmidfc’s  number,  p  is 
the  specific  surface,  and  s  is  the  density  of  the 
substance  under  examination,  E.  E.  Turner. 

Limiting  surface  effect  hi  anisotropic  liquids. 
W.  East  (Physikal.  Z.,  1928,  29,  293—295),— 
Polemical.  R.  W.  Lunt. 

Prevalent  error  in  the  derivation  of  the  f.-p. 
and  b.-p.  laws  for  dilute  solutions.  A.  W, 
Davidson  (J,  Physical  Chem.,  1928,  32,  1080—1085). 
— Theoretical.  An  error  frequently  made  consists  in 
writing  where  q0  is  the  heat  evolved  at  Tm 

the  f.  p,  of  the  pure  solvent.  Since  f0  includes  not 
only  the  heat  evolved  when  the  solvent  freezes,  but 
also  that  evolved  during  the  removal  of  the  solvent 
by  osmotic  wTork,  it  equals  tiiZ+J2Tr  The  familiar 
f.-jL  expression  should  be  corrected  to  A T/T%~~BT0/ 
(toI+J?T0)  or  ET0fml\  where  V  is  the  latent  heat  of 
fusion  per  g.  at  T>  the  f.  p.  of  the  solution.  The 
usual  b.-p.  expression  should  be  'written  AT/T^=MT0j 
mlP\  where  lv‘  is  the  latent  heat  of  vaporisation  at 
T,  the  b.  p,  of  the  solution.  By  a-  slight  modification 
of  the  van  Jt  Hoff  cycle,  the  approximate  form  of  the 
L'p.  equation  for  ideal  solutions  is  derived  in  a  simple 
manner.  L.  S.  Theobald. 

Cryoscopic  irregularities  with  phenols.  G.  W. 
Richardson  and  P.  W.  Robertson  (J.C.S.,  1928, 
E7o — 1783). — The  variation  with  concentration  of 
the  f.-p.  constant  has  been  determined  for  a  number 
of  organic  substances  dissolved  in  phenol,  o-  and 
jp-cresol.  It  is  found  that  the  equation  K=*Q'02T2/L 
does  not  hold  even  at  low  concentrations.  Although 
the  values  of  K  at  low  concentration  are  of  similar 
magnitude  in  most  homologous  series,  increasing  con¬ 
centration  tends  to  produce  deviations  in  a  direction 
characteristic  of,  but  showing  specific  variation,  within, 
the  series.  These  are  supposed  to  depend  on  internal 
pressure  and  polarity  in  accordance  with  the  theory 


of  Hildebrand  (A.,  1916,  ii,  518 ;  1919,  ii,  392).  This 
is  supported  by  the  relationship  between  changes  in 
mol.  volume  on  dissolution  and  cryoscopic  behaviour. 
Derived  phenols  show  markedly  different  magnitudes 
for  A,  although  the  deviations  are  simitar,  but  this 
is  not  considered  to  be  due  to  solid  solution  formation. 
Data  are  also  given  for  the  densities  of  various  organic 
liquids  at  40°.  J.  W.  Smith. 

Solutions  of  salts  in  pure  acetic  acid.  L 
A.  W.  Davidson  (J.  Amor.  Chem.  Soc.,  1928,  50, 
1890— 1895).— The  following  salts  are  practically 
insoluble  in  acetic  acid ;  sulphates  (sodium  and 
ammonium  sulphates  are  slightly  soluble),  silver 
halides,  calcium  carbonate,  some  sulphides.  Double 
decomposition  occurs  in  this  solvent  as  readily  as  in 
water.  Sulphates  which  normally  form  hydrates  can 
be  precipitated  in  the  anhydrous  state  from  acetic 
acid  solution,  even  when  the  latter  contains  'water. 
Except  in  the  case  of  sodium  carbonate  solvolysis 
does  not  occur  to  any  marked  extent.  Certain  metal 
acetates  behave  in  acetic  acid  like  the  corresponding 
bases  in  water,  e.g.,  zinc  acetate  is  insoluble  in  the 
pure  acid  but  dissolves  readily  when  sodium  acetate 
is  added,  S.  Iv.  Tweedy. 

Osmotic  pressures  of  concentrated  solutions. 
J.  H.  Hildebrand  (J.  Physical  Chem,,  1928,  32, 
1086—1088). — Polemical  against  Bancroft  and  Davis 
(this  voL,  239).  L.  S.  Theobald. 

Elevation  in  b.  p.  of  saturated  solutions  at 
different  atmospheric  pressures.  A.  Mitten- 
berg  (Ukraine  Chem.  J.,  1928,  3,  [Sei.],  119—123),— 
The  elevation  6i  b.  p,,  A  Uv  of  saturated  sodium 
chloride  solutions  at  pressures  of  from  0*04—0*8  atm. 
is  calculated  from  the  formula  A  UJA  Ut  —  U02C0LX j 
U^OxL^  where  AU0  is  the  elevation  at  1  atm.,  U0 
and  are  the  h.  p,  of  the  pure  solvent  at  1  atm. 
and  at  the  given  pressure,  G0  and  Ct  the  concentra¬ 
tions  of  salt,  and  L0  and  Lx  the  corresponding  latent 
heats  of  vaporisation.  The  calculated  results  are  in 
satisfactory  agreement  with  those  found  by  experi¬ 
ment.  R.  Truszkowski. 

Acid  properties  of  concentrated  solutions  of 
zinc  chloride.  S,  A.  Vosnessenskt  and  T.  A. 
Stratonova  (J.  Russ.  Phys.  Chem,  Soc,,  1928,  60, 
771—782}.— Zinc  chloride  forms  acid  complexes  with 
water  of  the  type  [ZnCi^OHJJH*  in  concentrated 
solutions.  The  catalytic  action  of  zinc  chloride  in 
those  reactions  winch  are  catalysed  by  hydrogen  ions 
is  due  to  the  formation  of  these  complexes.  This 
complex  formation,  does  not  take  place  with  the 
chlorides  of  lithium,  potassium,  calcium,  manganese, 
magnesium,  and  cadmium.  R.  Truszkowski. 

Constitution  of  magnesium  acetate  solutions. 
II.  Evidence  from  vapour  pressures.  E.  A. 
Goode.  Is.  S.  Bayliss,  and  A.  C.  D.  Rivett  (J.C.S., 
1928,  1950 — 1955). — 1 The  vapour  pressures  of  aqueous 
solutions  of  magnesium  acetate  up  to  a  concentration 
of  4*55  g.-mol.  per  1000  g,  of  water  have  been  deter¬ 
mined  at  25°  by  a  modified  form  of  McBain  and 
Salmon’s  dew-point  method.  The  “  molar  fraction 
calculated  from  the  Raoult  vapour-pressure  formula 
passes  through  a  maximum  at  a  concentration  of 
about  3*25  g.-mol.  per  1000  g.  This  is  explained  in 
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terms  of  the  theory  advanced  by  Bivett  (A.,  1926, 
681)  that  in  dilute  solution  the  magnesium  radical 
is  hydrated,  whilst  in  more  concentrated  solution 
molecular  chain  complexes  are  formed. 

J.  W.  Smith. 

Apparent  hydration  of  ions,  I.  Densities 
and  viscosities  of  saturated  solutions  of  sodium 
and  potassium  chlorides  in  hydrochloric  acid. 
J,  W.  Ingham  (J.C.S.,  1928,  1917— 1930) —The  solu¬ 
bilities  of  potassium  and  sodium  chlorides  in  aqueous 
solutions  of  hydrochloric  acid  up  to  13  *5  A  have  been 
determined  at  25°  and  the  densities  and  viscosities 
of  the  saturated  solutions  measured.  From  the  data 
obtained  it  is  deduced  that  the  chlorine  ions  are  not 
hydrated  and  the  potassium  ions  hydrated  only  to  a 
slight  extent.  The  hydrogen  ions  may  be  present 
in  the  form  H30+3  but  are  probably  not  more  highly 
hydrated.  The  viscosities  of  the  solutions  containing 
sodium  chloride  cannot  be  accounted  for  without  a 
hydration  factor  of  about  2,  which  decreases  as  the 
solution  becomes  more  strongly  acid,  J.  W.  Smith. 

State  of  some  sparingly  soluble  hydroxides  in 
solution  in  potassium  hydroxide  and  ammonia 
solutions,  as  indicated  by  viscosity  measure- 
ments.  Iv.  Mohanlal  and  N.  R.  Dhar  (Z.  anorg, 
Chem.,  1928,  174,  1—10).— The  viscosity  of  N-  and 
0’5J\T-potassium  hydroxide  solutions  is  markedly 
increased  by  the  presence  of  beryllium,  aluminium, 
chromium,  zinc,  tin,  and  lead  hydroxides,  there  being 
simultaneously  a  small  decrease  of  the  specific  con¬ 
ductivity  ;  there  is  a  corresponding  increase  of  the 
viscosity  of  ammoniaeal  solutions?  in  presence  of 
copper,  cadmium,  zinc,  and  silver  hydroxides.  Boric 
and  benzoic  acids  cause  a  slight  increase  of  the 
viscosity  of  potassium  hydroxide  solutions,  whereas 
hydrogen  chloride  produces  a  decrease.  The  results 
obtained  lead  to  the  conclusion  that  the  dissolved 
metallic  hydroxides  are  present  to  some  extent  in  the 
colloidal  state.  EL  F.  Gillbe, 

Properties  of  colloidal  lead.  EL  Q.  Woodard 
(J.  Amer.  Chem.  Soc.,  1928,  50,  1835— 1840),— Lead 
sols  prepared  by  the  Bredig  method  are  dark  grey 
and  fluorescent ;  they  turn  blue-black  on  keeping  and 
appear  brown  by  transmitted  light.  The  particles 
are  positively  charged  and  on  the  passage  of  a  current 
lead  coagulates  on  the  electrodes  in  arboriform 
growths.  If  protected  by  a  layer  of  paraffin  the  sols 
are  stable  for  3—9  weeks,  after  which  rapid  coagul¬ 
ation  sets  in.  The  sols  are  readily  coagulated  by 
electrolytes,  the  coagulation  time  being  roughly 
inversely  proportional  to  the  age  of  the  sol.  Shaking 
with  air  or  carbon  dioxide  for  a  time  which  is  shorter 
the  greater  the  age  of  the  sol  also  produces  coagul¬ 
ation.  The  concentration  of  the  colloid  is  propor¬ 
tional  to  the  arcing  current  and  to  the  pH  of  the 
initial  solution.  With  progressively  increasing  con¬ 
centration  of  stabilising  electrolyte  potassium 

hydroxide)  in  the  initial  solution  the  lead  concen¬ 
tration  passes  through  a  maximum.  Contrary  to  the 
behaviour  of  gold,  silver,  and  platinum  sols,  prolonged 
arcing  does  not  diminish  the  maximum  concentration. 

S.  K.  Tweedy. 

Aluminium  hydroxide  sol.  K,  J.  Schbidt  (J. 
Russ.  Phys.  Chem.  Soc.,  1928,  60.  617— 621).— When 


pure  aluminium  foil  or  wire  is  left  in  contact  with 
clean  mercurv  in  distilled  water  for  12 — 24  hrs.,  a 
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very  sensitive  sol  of  aluminium  hydroxide  possessing 
a  high  adsorptive  power  is  formed.  Traces  of  salts 
(except  aluminium  chloride)  inhibit  the  formation, 
whilst  hydrochloric  acid  stabilises  it.  By  careful 
evaporation  a  concentration  of  3*17  g. /litre  (in  the 
presence  of  hydrochloric  acid  4*5  g. /litre)  can  be 
obtained.  The  sol  is  electropositive,  the  particles 
reaching  a  diameter  of  340  ujx,  and  showing  vigorous 
Brownian  movement.  The  sol  is  easily  precipitated 
by  minute  concentrations  of  ions,  the  hydroxyl  and 
carbonate  ions  being  especially  effective.  A  theory 
of  the  mechanism  of  formation  of  the  sol  is  discussed. 

M.  ZVEGINTZOV. 

Herapathite  suspension.  E.  Hatschek  (Kolloid- 
Z.,  1928,  45,  195— 196).— Attempts  have  been  made 
to  prepare  suspensions  of  herapathite,  with  the  object 
of  studying  the  optical  properties  of  the  sol  in  relation 
to  those  of  the  crystals  of  the  disperse  phase.  The 
substance  was  prepared  by  precipitating  a  hot  solu¬ 
tion  of  quinine  hydrogen  sulphate  in  acetic  acid  with 
alcoholic  iodine  solution.  Attempts  to  obtain  a  stable 
suspension  by  carrying  out  the  reaction  in  very  dilute 
solutions,  and  also  by  pouring  the  hot  reaction 
mixture  into  a  number  of  dispersion  media  (glycerol, 
tetrachloroe thane,  carbon  tetrachloride,  and  benzyl 
alcohol),  met  with  failure.  No  success  was  obtained 
when  cellulose  acetate  was  added  to  the  dispersion 
medium  as  a  protective  colloid.  The  following  method 
was  successful  ;  4  g.  of  finely -powdered  quinine 
sulphate  are  stirred  energetically  with  5  c.c.  of  20% 
iodine  in  alcohol  and  3  c.c.  of  glacial  acetic  acid  until 
the  colour  of  iodine  has  disappeared.  A  few  drops 
of  this  mixture  are  added  with  constant  agitation  to 
a  sol  containing  1*5  g.  of  cellulose  acetate  in  100  c.c. 
of  glacial  acetic  acid.  A  stable  suspension  with 
striking  optical  properties  is  produced,  which  is  quite 
opaque  in  thick  layers  and  when  viewed  by  reflected 
light  appears  grey  with  a  weak  metallic  shimmer. 
When  stirred,  the  liquid  shows  bright  metallic  stream¬ 
ing  zones,  which  disappear  slowly  in  consequence  of 
the  high  viscosity  of  the  sol.  A  layer  7—8  mm. 
thick  appears  brown  and  turbid  in  transmitted  light. 
The  optical  phenomena  can  be  explained  in  terms  of 
the  optical  properties  of  the  crystals  of  herapathite. 

E.  S.  Hedges. 

Cerium  hydroxide  sols  and  gels.  B.  N,  Desai 
(Kolloidchem.  Beili.,  1928,  26,  422— 438).— Sols  pre¬ 
pared  by  dialysis  of  cerium  ammonium  nitrate  in 
Bombay  (25—27°)  and  in  Edinburgh  (17—19°)  are 
compared.  The  time  required  for  gel  formation  in 
the  dialyser  decreases  considerably,  and  the  degree 
of  hydration  of  the  gel  increases,  with  rise  in  ‘the 
temperature  at  which  dialysis  is  carried  out.  Ultra- 
microscopical  observation  of  the  gel  shows  that  it 
contains  only  amierons.  The  fact  that  the  refractive 
index  is  the  same  as  that  of  water  is  explained  as 
being  due  to  the  high  degree  of  hydration  of  the  geb 
The  manner  in  which  water  is  combined  in  the  cerium 
hydroxide  particle  is  discussed,  and  a  mechanism, 
based  on  the  theory  of  residual  valency,  suggested. 
The  results  obtained  on  using  the  gel  as  an  ultrafilter 
confirm  Zsigmondy's  assumption  that  the  gel.  13 
capillary  in  structure,  and  its  behaviour  on  cooling 
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with  a  freezing  mixture  supports  the  view  that  it  is 
polyphasie.  The  vapour-pressure  isotherm  was  deter* 
mined  and  found  to  be  analogous  to  that  of  silica 
gel,  except  that  there  is  no  break  in  the  cerium 
hydroxide  curve.  Viscosity  measurements  showed 
that  the  sol  behaves  as  a  highly  hydrated  colloid. 
On  heating,  the  particles  are  dehydrated,  and  the 
viscosity-concentration  curve  of  the  heated  sol  is 
typical  of  a  hydrophobic  sol,  L.  L,  Bircumshaw. 

Behaviour  of  certain  weak  inorganic  acids  in 
solution.  G.  Jander  (Z.  angew.  Chem.,  1928,  41, 
201 — 203). — The  behaviour  of  solutions  of  alkali 
tantalates,  antinionates,  and  tungstates  on  acidific¬ 
ation  by  dilute  mineral  acids,  and  the  constitution 
of  the  gels  which  separate,  have  been  studied  by 
measurement  of  the  diffusion  coefficient  at  different 
hydrogen -ion  concentrations  and  application  of  the 
equation  Dx^/ M1=D2'\/M2t  where  Dx  and  Dt  and 
Mt  and  M.z  are  respectively  the  diffusion  coefficients 
and  the  mol.  whs.  of  the  substance  in  solution  at  two 
different  hydrogen- ion  concentrations.  The  process 
has  also  been  followed  by  the  displacement  of  the 
limit  of  wave-length  of  light  absorbed  by  the  system. 
It  is  concluded  that  alkali  tantalates  contain  the 
complex  M7(Ta5Otc)  and  the  gel  precipitated  by 
acids  is  composed  of  the  acid  H7(Ta5O10).  Anti- 
monates  and  tungstates  contain  the  simple  ions  Sb03” 
and  WoO.f,  The  gel  from  antinionates  is  composed 
of  H5Sb3016,  whilst  the  precipitated  tungstic  acid 
may  contain  5  to  12  atoms  of  tungsten. 

W.  A.  Richardson. 

Time  of  sedimentation  of  small  particles  in 
fluids,  W.  Weaver  (Z.  Physik,  1928,  49,  311 — 
314). — Polemical  against  Flirt} i  (A.,  1927,  1136). 

R.  W.  Lunt. 

Relation  between  hydration  and  stability  of 
sols  and  the  bivalent  nature  of  the  fluoride  ion. 
S.  Ghosh  and  N.  R.  Dhar  (J.  Indian  Chem,  Soc,, 
1928,  5,  303 — 3 1 1 ) . — Zirconium  hydroxide  sols  have 
been  prepared  by  dialysis  of  zirconium  nitrate  solu¬ 
tion  at  the  ordinary  temperature  and  after  boiling. 
The  precipitation  values  of  the  chloride,  bromide, 
and  iodide  ions  are  considerably  greater  for  sols 
prepared  by  the  first  method,  whilst  those  of  the 
ferrocy ankle,  sulphate,  oxalate,  tartrate,  and  fluoride 
ions  are  but  slightly  greater.  The  sols  are  more 
readily'  coagulated  when  dilute,  and  the  coagulation 
by  a  mixture  of  electrolytes  is  additive.  The  pre¬ 
cipitation  values  of  the  sulphate,  tartrate,  oxalate, 
and  fluoride  ions  are  greater  for  chromium  and 
aluminium  hydroxide  sols  when  prepared  by  the  first 
method.  These  sols,  and  ferric  hydroxide  sols,  are 
of  lower  viscosity  than  sols  of  zirconium  and  cerium 
hydroxides,  and  of  vanadium  pentoxide,  whilst  jellies 
arc  formed  more  readily  by  sols  of  the  second  group. 
High  viscosity  and  tendency  to  jelly  formation  are 
ascribed  to  a  high  degree  of  solvation  of  the  sol, 
which,  hoivever,  appears  not  to  be  related  to  its 
stability.  From  its  behaviour  as  a  coagulating  agent 
the  fluoride  ion  is  considered  to  be  bivalent. 

H.  F.  Gillbe. 

Stability  of  disperse  systems,  E.  N.  Gabon 
(Ukraine  Chem,  J.,  1928,  3,  [ScL],  133— 137).— The 
duration,  Z9  of  a  disperse  system,  the  actual  concen¬ 


tration,  C\  of  the  dispersed  phase,  and  the  degree  of 
activity,  S%  of  the  continuous  phase  are  related  by 
ZC—S.  The  degree  of  dispersion  of  cupric  chloride 
dihydrate,  formed  by  passing  dry  hydrogen  chloride 
through  a  solution  of  copper  oleate  in  moist  benzene, 
is  uniform  and  the  stability  of  this  system  diminishes 
with  increasing  water  content.  Where  12  molecules 
of  hydrogen  chloride  are  present  to  every  molecule 
of  copper  oleate,  the  product  ZC  is  constant,  whence 
it  follows  that  the  activity  of  the  medium  is  also 
constant.  R.  Tritszkowski. 

Action  of  a-particles  on  colloidal  solutions  of 
gold,  J.  E,  Mai  sin  (Ann.  Soc.  Sci.  Bruxelles,  1928,  B, 
48,  48 — 53). — The  flocculation  of  a  gold  sol,  con¬ 
taining  0-014  g. /litre  and  prepared  by  the  method  of 
Zsigmondy,  by  the  a-particles  from  radon  has  been 
followed  bv  observations  of  the  Tyndall  effect  in  a 
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specially- designed  apparatus  which  is  described.  The 
curve  obtained  by  plotting  the  relative  lowering  of 
the  Tyndall  effect  against  the  quantity  of  radon  used 
for  coagulation  rises  somewhat  to  an  arrest  and  then 
steeply,  indicating  a  period  of  induction  followed  by 
coagulation  proper.  L.  S.  Theobald. 

Dyeing  of  colloidal  particles.  A.  Boutaric  and 
F.  Banjos  (Compt.  rend.,  1928,  187,  117 — 119).- — • 
The  adsorption  of  dyes  by  sols  is  less  than  that  by 
the  corresponding  flocculated  colloids.  The  particles 
of  a  sol  behave  like  living  cells  in  so  far  as  the  adsorp¬ 
tion  of  colouring  matter  is  concerned ,  Flocculated 
colloids  behave  like  dead  cells  and  fix  all  colouring 
matters.  C.  W.  Gibby. 

Reciprocal  action  of  sols  of  ferric  hydroxide! 
aluminium  hydroxide,  silicic  acid,  and  man¬ 
ganese  dioxide.  I.  W.  N.  Simakov  (Kolloid-Z., 
1928,  45,  207 — 230). — The  coagulation  values  of  the 
sols  used  were  determined  with  respect  to  univalent 
and  bivalent  anions  and  cations.  The  sols  of  mangan¬ 
ese  peroxide  and  silicic  acid  were  found  to  be  neg¬ 
atively  charged,  and  the  sols  of  ferric  hydroxide  and 
aluminium  hydroxide  carried  a  positive  charge,  A 
manganese  dioxide  sol  is  completely  coagulated  by 
ferric  hydroxide  sol  when  the  ratio  Mn02 :  Fe203= 
1  :  2*222  to  6*097,  and  by  aluminium  hydroxide  sol 
when  the  ratio  Mn0o :  A1203=1  :  0*171  to  0*569. 
Similarly,  silicic  acid  sol  is  completely  coagulated 
by  a  ferric  hydroxide  sol  w  hen  the  ratio  F e203  :  Si02= 
1  :  1*0  to  1*6,  and  by  aluminium  hydroxide  when  the 
ratio  A1203 :  Si02=l  :  7*204  to  16*0*07.  A  mixture  of 
two  sols  of  equal  sign  is  additive  with  respect  to 
the  amount  of  sol  of  opposite  sign  required  to 
coagulate  it.  E.  S.  Hedges, 

Ammonia  test  for  unreduced  gold  compounds 
in  red  gold  sols.  P.  P,  von  Weimar n  (Kolloid-Z., 
1028,  45,  203—207). — The  blue  ring  which  often 
appears  at  the  bounding  surface  of  a  concentrated 
ammonia  solution  and  a  red  gold  sol  containing 
unreduced  gold  compounds  is  not  produced  by  all 
gold  compounds,  and  may  not  appear  until  after  some 
time  in  other  cases.  Three  groups  of  gold  compounds 
can  be  distinguished  in  relation  to  this  test :  (a)  those 
which  give  a  blue  ring  in  a  short  time,  (6)  those 
giving  no  blue  ring,  and  (c)  those  which  give  a  purple 
or  blue  ring  after  a  long  time.  E.  S.  Hedges. 
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Influence  of  salts  on  the  isoelectric  behaviour 
of  proteins.  K.  Kondo  and  T.  Hayashi  (Bull. 
Chem,  Soc.  Japan,  1928,  3,  146—151). — The  iso¬ 
electric  point  of  a  protein  is  difficult  to  determine 
because  the  ions  of  the  salt  constituting  the  buffer 
solution  may  change  both  the  mode  and  the  extent 
of  the  ionisation  of  the  protein  molecule.  Further, 
the  salt  may  react  with  the  protein,  forming  complex 
compounds  which  differ  in  solubility  and  ionisation 
from  the  original  protein. 

Experiments  have  been  carried  out  on  the  floccul¬ 
ation  of  rice- glut elin  by  the  addition  of  various 
inorganic  chlorides.  As  the  concentration  of  the  salt 
increases,  the  prccipit ability  of  the  protein  at  first 
diminishes,  because  the  protein  molecule  is  ionised 
and  so  dissolved,  in  proportion  to  the  difference  in 
“  protein- ionising  **  powers  between  the  anions  and 
cations  of  the  salt.  Further  increase  in  the  salt 
concentration  increases  the  precipitability,  and  finally 
diminishes  it  again,  due  to  the  formation  of  soluble 
dissociable  complex  compounds  between  the  protein 
and  the  cations  from  the  salt.  Cupric,  ferric,  and 
aluminium  salts  give  such  compounds  even  at  low 
concentrations,  and  this  probably  accounts  for  the 
poisoning  effect  of  these  salts  on  the  soil, 

S,  J.  Gregg. 

Optical  isomerides  of  cystine  and  their  iso-* 
electric  solubilities.  J.  C.  Andrews  and  E.  J.  de 
Beer  (J.  Physical  Chem,,  1928,  32,  1031—1039). — 
The  solubility  data  obtained  for  isoelectric  cystine 
in  water  at  25°  for  samples  of  different  specific 
rotation  indicate  the  existence  of  dextro-,  kevo-, 
meso-,  and  racemic  isomerides  with  the  respective 
solubilities  0*32,  0*075,  0*088,  and  0*152  g. /litre. 

L.  S.  Theobald. 

Coagulation  of  thorium  hydroxide  sols  by 
electrolytes.  I.  Kinetics  of  the  coagulation. 
II.  Relation  between  the  purity  of  the  sol  and 
the  influence  of  similarly  charged  ions  on  the 
electrolytic  coagulation  of  thorium  hydroxide 
sol.  Ill,  Stabilising  action  of  alkali  and 
alkaline-earth  ions.  IV.  Coagulation  by 
electrolyte  mixtures.  B.  N.  Desai  (Kolloidchem. 
Beih.,  1928,  26?  357—383,  384—404,  404—109,  410— 
421). — I.  Details  are  given  of  a  very  accurate  optical 
method,  involving  the  use  of  a  photo-electric  vacuum 
cell,  for  measuring  the  coagulation  velocity  of  thorium 
oxide.  The  ratio  Tn/T  is  constant,  as  required  by 
Smoluchowski’s  theory,  only  for  a  certain  concen¬ 
tration  of  the  coagulator.  With  increasing  dilution 
the  region  of  slow  coagulation  is  reached,  and  the 
theory  no  longer  holds.  The  results  obtained  are  in 
approximate  agreement  with  Freundliclrs  theory  for 
slow  and  rapid  coagulation.  Reasons  are  given  for 
the  failure  of  previous  investigators  to  observe  the 
region  of  slow  coagulation  even  when  using  dilute 
electrolytes,  and  the  absence  of  a  sigmoid  curve  with 
multivalent  coagulating  ions  is  explained  by  their  high 
absorbability.  The  values  of  the  velocity  coefficient 
K ,  calculated  from  the  equation  dx/dt=K(  1  + 
bx)(l—x)  (where  b—dxjdt  at  the  turning-point  of  the 
x-t  curve)  are  found  to  be  fairly  constant  for  each 
electrolyte,  confirming  the  assumption  that  the 
coagulation  is  an  autocatalytic  process.  On  the 
other  hand,  different  electrolytes  give  different 


7G values — e.g.,  the  values  for  potassium  chloride  are 
smaller  than  the  corresponding  values  for  lithium 
chloride.  This  is  explained  by  the  stronger  stabilising 
action  of  the  potassium  as  compared  with  the  lithium 
ion.  The  values  of  p  in  the  formulae  TnjT=(CjCny 
(Paine,  ibid.,  1912, 4,  24}  and  KjKn-{CiCn)v  (Freund- 
lich)  are  found  to  vary  with  the  dilution  and  with 
the  electrolyte  concentration  taken  as  the  normal 
value  in  calculating  p. 

II.  In  order  to  investigate  the  effect  of  dilution 
on  the  coagulation  of  thorium  hydroxide  sol  by 
electrolytes,  the  phenomena  observed  on  progressive 
dialysis  were  studied.  Contrary  to  the  requirements 
of  the  Schulze-Hardy  law,  the  coagulation  velocity 
curves  for  equivalent  quantities  of  lithium,  potassium, 
and  barium  chloride  are  not  parallel  for  sols  contain¬ 
ing  considerable  quantities  of  a  peptising  agent. 
With  increasing  dialysis,  the  coagulation  of  the  sol 
follows  the  Schulze-Hardy  law  more  closely.  The 
differences  between  the  velocity  curves  are  ascribed 
to  the  different  adsorptions  of  similarly- charged  ions 
by  the  sol.  Deviations  from  the  dilution  rule  are 
observed,  but  these  diminish  with  rise  in  the  concen¬ 
tration  of  the  sol.  The  observed  anomalies  are  most 
pronounced  with  univalent  coagulating  ions,  but  dis¬ 
appear  with  multivalent  ions  owing  to  the  higher 
coagulating  power  and  the  greater  adsorbability ;  the 
multivalent  ions  repress  the  adsorption  of  ions  with 
the  same  charge  as  the  sol.  The  assertion  of  ’Dhar 
(cf.  A.,  1924,  ii,  737)  that  sols  may  be  divided  into 
two  classes,  according  to  whether  they  satisfy  the 
dilution  rule  or  not,  is  proved  to  be  incorrect,  since 
thorium  hydroxide  sol,  according  to  the  conditions 
chosen,  may  belong  to  either  class. 

II L  The  velocity  of  coagulation  of  thorium  hydr¬ 
oxide  sol  by  alkali  and  alkaline- earth  chlorides  has 
been  measured.  The  Schulze-Hardy  law  does  not 
hold  in  this  case.  The  higher  the  valency  of  the  ion 
carrying  the  same  charge  as  the  sol  the  greater  is  its 
peptising  action.  The  ions,  arranged  in  the  order  of 
their  protective  action,  form  the  following  series : 
Li<Na<NH4<K,  and  Mg<Ga<Sr<Ba.  The  same 
order  holds  for  the  ionic  mobilities. 

IV.  The  coagulation  velocity  curves  for  the  follow¬ 
ing  pairs  of  electrolytes  have  been  obtained  ;  potass¬ 
ium  and  hydrogen  chloride,  potassium  chloride  and 
nitrate,  potassium  chloride  and  sulphate,  potassium 
nitrate  and  sulphate,  potassium  nitrate  and  hydrogen 
chloride,  hydrogen  chloride  and  potassium  sulphate, 
lithium  and  barium  chloride.  Ion  antagonism  is 
shown  by  the  pairs  potassium  and  hydrogen  chloride, 
potassium  nitrate  and  hydrogen  chloride,  potassium 
sulphate  and  hydrogen  chloride,  lithium  and  barium 
chloride.  The  antagonistic  action  is  attributed  to 
the  adsorption  of  ions  having  the  same  charge  as  the 
sol,  and  Weiser’s  theory  of  the  effect  (cf.  A.,  1926, 
242)  is  shown  to  have  no  experimental  or  theoretical 
support.  Freundliclrs  view  that  ion  antagonism  is 
a  characteristic  of  hydrophilic  colloids  is  also  shown 
to  be  incorrect-  L.  L.  Bircumshaw. 

Relations  between  coagulation  electrokinetic 
migration  velocity f  ion  hydration,  and  chemical 
effect.  Investigations  on  clay,  quartz,  and 
permutite  suspensions,  P.  Tuorila  (Kolloid¬ 
chem.  Beih.,  1928,  27,  44—1 88) .-—Measurements  of 
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migration  velocity  have  shown  that  the  electro* 
endosmotic  velocity  of  water  at  a  glass  surface  is 
lowered  by  electrolytes  in  the  following  order  :  LiCl< 
NaCl  < KC1 =KN03 <  AgN03  -  CsCl  <  HN03 <  HO. 
The  electrolytes  retain  the  same  order  of  effectiveness 
towards  the  lowering  of  the  eleetrokinetic  migration 
velocity  of  the  particles  of  a.  paraffin  sol  and  of  a 
clay  suspension,  except  for  the  silver  ion,  the  position 
of  which  varies  between  K=Ag  and  Cs<Ag,  depend¬ 
ing  on  the  concentration  of  the  silver  nitrate.  Count¬ 
ing  the  particles  under  the  ultra  microscope  has  shown 
that  SmoUichowski’s  formula  holds  for  the  slow 
coagulation  of  poly  disperse  paraffin  sols,  but  not  for 
clay  suspensions.  In  the  coagulation  of  a  paraffin 
hydrosol,  a  clay  suspension,  a  quartz  suspension,  and 
a  suspension  of  sodium-pennutite  the  order  of  influence 
of  electrolytes  is  that  given  above,  the  position  of 
the  silver  ion  again  being  variable.  There  is  thus  a 
close  relation  between  coagulation  and  eleetrokinetic 
migration  velocity,  which  can  be  expressed  in  the 
case  of  paraffin  particles  by  the  formula  dzjdZ,^ 
— £(s)*b  For  both  the  coagulation  and  the  lowering 
of  migration  velocity  of  the  particles  of  suspensions 
of  clay  and  of  quartz,  bivalent  cations  stand  in  the 
following  order  of  influence  ;  MgCl2 < ( JaCU < Sr Cl2 < 
BaC12,  The  relation  between  coagulation  and  diminu¬ 
tion  of  migration  velocity  can  be  expressed  by  a 
formula  similar  to  that  given  for  univalent  cations. 
The  formula  of  Smoluehowski  is  valid  for  the  slow 
coagulation  of  clay  suspensions  by  barium  chloride. 
A  suspension  of  sodium -permutite  is  peculiar,  in  that 
the  order  of  cations  given  above  holds  for  concen¬ 
trated  solutions,  but  is  reversed  for  dilute  solutions 
of  electrolyte ;  this  is  explained  by  the  alkaline  nature 
of  the  suspension.  Suspensions  of  clay  and  sodium- 
permutite  are  stabilised  by  small  amounts  of  sodium 
hydroxide  towards  coagulation  by  univalent  cations, 
and  a  corresponding  increase  in  migration  velocity 
is  observed.  On  the  other  hand,  sodium  hydroxide 
sensitises  the  suspensions  towards  coagulation  by 
bivalent  cations,  the  order  of  influence  of  the  cations 
being  reversed,  according  to  whether  the  suspension 
is  acid  or  alkaline.  Simultaneously,  the  migration 
velocity  increases,  so  that  in  this  ease  there  appears 
to  be  no  relation  between  coagulation  and  migration 
velocity.  The  cause  of  this  lies  probably  in  the 
formation  of  colloidal  hydroxides  of  the  bivalent 
metals.  Small  amounts  of  sodium  hydroxide  sen¬ 
sitise  the  coagulation  of  quartz  suspensions  by  both 
uni-  and  bi-valent  cations.  Experiments  on  the 
coagulation  of  systems,  the  anion  of  which  forms  an 
insoluble  salt  with  the  coagulating  cation,  showed 
that  the  coagulation  may  be  (a)  delayed  (e.<p,  the 
system  copper  sulphide-quartz  suspension),  (h)  acceler¬ 
ated  (copper  hydroxide-clay  suspension),  or  (c)  un¬ 
altered  (barium  sulph  ate—sodiu  m-perm  u tite  suspen¬ 
sion).  The  chief  influences  are  the  sign  of  charge, 
the  degree  of  dispersion,  and  the  specific  properties 
of.  the  insoluble  product.  Systems  with  both  positive 
and  negative  particles  are  readily  coagulated.  In  a 
mixture  containing  positively- charged  particles  of 
copper  hydroxide  and  negatively- charged  particles  of 
clay,  the  radius  of  effective  sphere  of  action  is  about 
fifty  times  that  of  the  colloidal  particle. 

E.  S.  Hedges, 
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Inhibition  by  sugars  of  the  precipitation  of 
some  metallic  hydroxides  from  solution.  K.  C. 
Sen  (Z.  anorg.  Chem.,  1928,  174,  61 — 74). — Sucrose 
aids  the  peptisation  of  zirconium,  lanthanum,  yttrium, 
and  uranyl  hydroxides;  lactose  and  dextrose  are 
effective  only  with  the  hydroxides  of  zirconium  and 
uranyl,  and  laevulose  with  those  of  zirconium,  uranium, 
and  yttrium.  In  the  case  of  laevulose  and  lanthanum 
hydroxide  and  lactose  and  yttrium  hydroxide,  peptis¬ 
ation  occurs  at  first,  but  the  solutions  are  unstable. 
The  smaller  the  total  volume  of  the  solution  and  the 
greater  the  quantity  of  alkali  present  the  smaller  is 
the  minimum  quantity  of  sugar  necessary  for  com¬ 
plete  inhibition  of  precipitation.  A  certain  excess  of 
alkali  is,  however,  necessary  for  peptisation  to  occur. 
The  time  factor  is  in  many  cases  of  importance,  a 
cloudy  solution  often  becoming  clear  when  kept. 
Negative  ions  appear  to  have  no  influence. 

H.  F.  Gillre. 

Acclimatisation  and  ionic  antagonism  with 
sheep  serum  and  other  colloids.  S.  Phakash, 
8.  Ghosh,  and  N.  R.  Dhar  (J.  Indian  Chem.  Soc<, 
1928,  6,  3 1 3 — 328 ) . — Negative  acclimatisation  is  pro¬ 
duced  in  all  cases  when  arsenious  sulphide,  mastic, 
and  gamboge  sols  are  coagulated  by  acids,  and  is 
greater  for  dilute  than  for  concentrated  sols;  it  is 
ascribed  to  the  inhibition  of  hydrolysis.  Dilute  sheep 
serum  is  much  more  stable  towards  univalent  ions 
than  is  the  concentrated  serum,  whereas  the  reverse 
is  true  for  multivalent  cations  and  acids.  Coagul¬ 
ation  of  serum  by  mixtures  of  cations  having  different 
valencies  results  in  ionic  antagonism.  Coagulation  by 
acids,  and  more  especially  by  salts,  produces  positive 
acclimatisation;  potassium  fluoride  and  oxalate  are 
exceptional,  owing  to  the  formation  of  the  calcium 
salts.  For  salt  coagulation,  the  acclimatisation  is 
more  evident  in  the  dilute  serum,  the  reverse  being 
true  for  coagulation  by  acids.  Ionic  antagonism, 
positive  acclimatisation,  and  the  decrease  of  viscosity 
of  sols  when  small  amounts  of  electrolyte  are  intro¬ 
duced  are  due  principally  to  the  adsorption  of  simi¬ 
larly  charged  ions.  The  abnormal  dilution  effect  of 
hydrolysable  sols  is  due  to  increase  of  hydrolysis  and 
of  the  ratio  of  the  adsorptions  of  oppositely  charged 
ions  on  dilution.  Positive  acclimatisation  cannot  be 
explained  in  terms  of  the  theories  of  Freundlieh, 
Bancroft,  and  Weiser,  and  is  apparently  connected 
with  the  ease  of  adsorption  of  the  coagulating  ions  by 
the  sol;  it  occurs  only  when  the  adsorption  of  ions 
with  sign  opposite  to  that  of  the  sol  is  considerable, 
and  the  adsorption  of  the  other  ion  is  negligible. 

H.  F.  Gxllbe. 

Swelling  phenomena.  Swelling  of  caout¬ 
chouc.  P.  Stamrerger  (Kolloid-Z.,  1928,  45, 
239 — 244) —Experiments  on  the  swelling  of  caout¬ 
chouc  in  toluene,  benzene,  and  ethyl  ether  show  that 
the  caoutchouc  gel  is  no  longer  in  equilibrium  when 
it  is  raised  above  the  swelling  medium.  There  is  thus 
a  difference  between  swelling  in  a  liquid  solvation 
medium  and  in  the  saturated  vapour. 

E,  S.  Hedges. 

Viscosity  of  agar  and  gelatin  solutions  in 
presence  of  alcohols  and  salts.  A.  Janek  and 
B.  Jirgensons  (Latvijas  Farm.  Zurn.,  1927,  No.  3, 
9  pp, ;  Chem.  Zeiitr.,  1928,  i,  1375). — Addition  of  an 
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alcohol  increases  the  viscosity  of  agar  solution ;  addi¬ 
tion  of  a  salt  reduces  it  whether  alcohol  is  present  or 
not.  Gelatin  behaves  similarly,  but  the  viscosity  of 
alcoholic  gelatin  solution  is  lowered  by  potassium 
bromide,  and  raised  by  the  sulphate  or  tartrate. 

A.  A.  Eldridge. 

Dispersoidological  investigations.  XXII. 
Jellies  and  gelatinous  precipitates f  their  classic 
ideation,  conditions  of  formation,  structure,  and 
industrial  application.  P.  P.  von  Wei  mar  n 
(Rep.  Imp.  Ind.  Res.  Inst.  Osaka,  1928,  9,  1 — 196). — 
Jellies  may  be  classified  according  to  the  degree  of 
dispersion  of  their  primary  structural  elements,  giving 
four  main  groups — m aero crys talline ,  microcrystalline, 
u  1  tram  icr  ocry  s  t  al  line,  sub-ultramicrocrystalline — or 
according  to  their  mechanical  properties — resin  dike 
jellies,  paste-jellies,  soft  elastic  jellies,  solid  jellies 
(glasses).  The  classification  according  to  the  concen¬ 
tration  of  the  disperse  phase  is  rejected  as  unsuitable, 
but  a  division  into  temperature-reversible  and 
temperature-irreversible  jellies  is  considered  to  be 
useful.  The  author  distinguishes  between  network 
jellies,  in  which  the  whole  mass  sets  uniformly,  and 
coarse  cellular  jellies,  in  which  gelation  proceeds  only 
on  definite  surfaces  within  the  liquid.  By  thorough 
shaking  of  a  coarse  cellular  jelly  it  is  often  possible  to 
obtain  a  coherent  network  jelly,  through  breaking  up 
of  the  membranes,  although  this  is  neither  uniform 
nor  transparent.  The  membranes  of  the  cells  of  coarse 
cellular  jellies  are  likened  to  plates  cut  from  a  network 
jelly  of  the  same  thickness. 

The  conditions  necessary  for  the  formation  of  net¬ 
work  jellies,  cellular  jellies,  and  mixtures  of  the  two 
are  discussed  and  illustrated  by  an  account  of  experi¬ 
ments  on  the  production  of  jellies  of  the  sulphates  of 
calcium,  strontium,  and  barium.  Consideration  is 
given  to  the  state  of  the  water  in  these  jellies  and  it  is 
believed  that  there  is  no  fundamental  difference 
between  such  preparations  and  typical  jellies  such  as 
gelatin.  The  total  amount  of  water  imbibed  by  a 
jelly  is  supposed  to  consist  of  (I)  interatomic  hydra¬ 
tion,  e.g.y  water  in  crystal  hydrates  (A1203,3H20 ; 
SrSO(t,2HoO),  (2)  surface  hydration,  and  (3)  “  struc¬ 
ture  ”  hydration,  i.e.y  water  enclosed  by  the  pores  of 
the  structural  elements  of  the  jelly.  The  production 
of  colloidal  solutions  in  an  aqueous  alcohol  medium 
of  barium,  strontium,  and  calcium  salts  of  the  follow¬ 
ing  acids  :  sulphuric,  chromic,  tungstic,  molybdic, 
hydrofluoric,  oxalic,  tartaric,  citric,  carbonic,  boric, 
orthophosphoric,  arsenic,  arsenious,  hydrosulphuric, 
and  silicic,  and  also  of  silver  citrate,  chloride,  bromide, 
and  iodide  lias  been  studied  at  low  temperatures  (to 
~~30c),  and  the  following  conclusions  have  been 
reached.  (1)  Where  only  one  type  of  salt  can  be 
formed  {e,g.,  barium  sulphate,  silver  chloride)  colloidal 
solutions  are  readily  obtained,  and  excess  of  one  com¬ 
ponent  (barium  ions  for  barium  sulphate)  gives  a  very 
stable*  colloid,  whilst  excess  of  the  other  component 
(sulphate  ions  for  barium  sulphate)  diminishes  the 
stability  or  causes  coagulation.  (2)  Where  more  than 
one  salt  can  be  formed  (e.g.>  carbonates,  phosphates, 
silicates,  etc.),  instead  of  stable  colloidal  solutions 
there  are  formed  voluminous  gelatinous  precipitates, 
or,  under  suitable  conditions,  network  jellies. 

Photomicrographs  of  jellies  of  hydrated  strontium 


sulphate  are  given,  and  these  demonstrate  that  the 
tissue  of  the  jelly  is  composed  of  bundles  of  thin 
needles ;  in  each  bundle,  the  needles  spread  radially 
from  one  centre,  and  the  ends  of  the  needles  of  different 
bundles  are  interwoven,  forming  a  continuous  struc¬ 
ture.  The  following  stages  in  the  process  can  be 
observed  :  (1)  formation  of  crystallisation  centres, 
(2)  development  of  these  centres  into  spheres  composed 
of  needles,  (3)  union  of  the  spherical  bundles  into  flakes, 
(4)  filling  of  the  entire  volume  by  the  flakes,  with  com¬ 
plete  soaking  up  of  the  mother  solution.  On  keeping, 
the  jellies  disintegrate,  with  formation  of  a  flocculent 
precipitate  composed  of  aggregates  of  tangled  needles. 
The  needles  are  considered  as  primary  structure 
elements  of  a  jelly,  and  the  spherical  aggregates  as 
secondary  structure  elements.  The  jellies  are  easily 
destroyed  by  energetic  shaking,  because  the  inter¬ 
locking  of  the  needles  is  disturbed.  Examples  are 
given  of  other  jellies  which  are  similarly  destroyed  by 
shaking.  From  the  study  of  a  number  of  photo¬ 
micrographs  of  precipitated  gold  and  of  some  other 
substances  it  is  concluded  that  gelatinous  precipitates 
are  particular  cases  of  flocculent  precipitates ;  the 
individual  grains  of  the  former  are  ultramicro-crystals, 
the  surface  layers  of  which  are  strongly  solvated,  and 
the  smaller  the  dimensions  of  the  ill  tram  iero  -  crystals 
and  the  greater  the  degree  of  solvation  the  more  the 
precipitate  assumes  the  properties  of  a  jelly.  There 
is  no  evidence  that  the  ultimate  particles  of  a  jelly  have 
of  themselves  a  gelatinous  nature. 

Cellulose  (filter-paper)  can  be  spontaneously  dis¬ 
persed  to  give  gelatinous  spherulites  by  heating  with  a 
concentrated  aqueous  solution  of  calcium  iodide.  This 
process  has  been  followed  photomicrographically,  and 
the  forms  produced  resemble  the  spherulites  of  gelatin 
obtained  by  Bradford  by  slow  evaporation  of  a  gelatin 
sol ;  they  also  show  a  marked  similarity  to  spherulitic 
aggregates  of  calcium  arsenate  prepared  by  the  author. 
Theories  of  the  structure  of  jellies  and  gelatinous 
precipitates  are  reviewed  and  criticised.  It  is  con¬ 
sidered  that  the  unit  of  all  jellies  is  at  least  sub-ultra- 
microcrystalline,  and  that  no  true  emulsoid  jellies, 
consisting  entirely  of  liquid  phases,  exist.  The 
examination  of  jellies  and  glasses  by  means  of  X-rays 
is  discussed,  and  it  is  concluded  that  the  individual 
structure  elements  are  not  devoid  of  an  inner  vectorial 
structure absolutely  amorphous  jellies  and  glasses  do 
not  exist.  It  is  stated  as  a  general  law  that  any  sub¬ 
stance  can  under  suitable  conditions  be  obtained  as  a 
stable  jelly,  and  reference  is  made  to  the  technical 
importance  of  this  generalisation.  E.  S.  Hedges, 

Viscosity  changes  at  the  beginning  of  the 
gelatmisation  of  dilute  agar  sols.  H.  G.  B.  de 
Jong  (Rcc.  trav.  chim.,  1928,  47,  797 — 818). — The 
viscosity  of  -1  %  agar  sols  at  43°  gradually  increases  to 
a  value  which  remains  constant  for  a  short  period  and 
then  increases  again.  The  primary  increase  is  quan¬ 
titatively  reproducible,  whilst  the  second  is  com¬ 
pletely  irregular.  It  is  suggested  that  the  former  cor¬ 
responds  with  the  formation  of  aggregates  which  are 
small  compared  with  the  cross-section  of  the  capillary 
tube  of  the  viscosimeter,  the  subsequent  irregularity 
setting  in  when  the  size  of  the  particles  becomes 
so  large  as  to  exert  a  mechanical  disturbance. 
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Electrolytes  in  very  dilute  solution  exert  a  capillary 
electric  action,  whilst  in  greater  concentration  their 
influence  becomes  markedly  lyotropic.  The  bearing 
of  these  results  on  the  stability  theory  of  Kruyt  is 
discussed.  F.  J.  Wilkins. 

Electrokinetic  potential  of  silicic  acid  geL 
II,  Effect  of  electrolytes.  S.  Glixelli  and  J. 
Wiertklak  (Kolloid-Z.,  1928,  45,  197—203;  cf.  A., 
1927,  1139). — A  study  has  been  made  of  the  influ¬ 
ence  of  acids  (nitric,  hydrochloric,  sulphuric,  oxalic, 
and  phosphoric)  and  salts  (nitrates  of  potassium, 
barium,  and  lanthanum)  at  various  concentrations, 
on  the  electrokinetic  potential  of  silicic  acid  gel  as 
measured  by  an  electro-osmotic  method.  The  dis¬ 
charging  effect  of  the  salts  exhibits  the  usual  con¬ 
nexion  with  the  valency  of  the  cation,  but  the  hydrogen 
ion  is  unusually  powerful,  having  a  greater  discharging 
effect  than  a  tcrvalent  cation.  The  relation  of  the 
electrokinetic  potential  to  the  concentration  of  in¬ 
organic  salt  solutions  can  be  expressed  by  the  formula 
^=a—K  log  c,  where  a  and  K  are  constants  and  c  is  the 
concentration  of  the  solution.  E.  S.  Hedges. 

Rule  for  the  diffusion  of  electrolytes  in  charged 
gels.  (Mlle.)  Choucroitn  (Compt.  rend.,  1928, 
187,  296 — 297  ;  cf.  this  vol.,  702). — The  coefficients 
of  diffusion  at  28°  of  potassium  ferrocyanide  for  neutral 
and  alkaline  gelatin  are  in  the  ratio  1  : 2-5,  but  are  equal 
for  neutral  and  alkaline  water.  The  rate  of  diffusion 
of  an  electrolyte  in  a  neutral  gel  is  decreased  when  the 
sign  of  the  charge  on  the  latter  is  the  same  as  that  of 
the  least  mobile  ion.  J.  Grant. 

Rhythmic  phenomena  in  stones.  Rhythmic 
conditions.  M.  Storz  (Kolloid-Z.,  1928,  45,  231 — 
238). — Stones  which  are  produced  by  the  subsequent 
aggregation  of  the  weathering  products  of  rocks  are 
described.  Rhythmic  banding,  taking  the  form  either 
of  alternate  zones  of  hardness  or  of  colour,  is  often 
observed  in  these  stones.  This  phenomenon  is  ascribed 
to  a  rhythmic  change  of  external  conditions  during  the 
formation  of  the  stone.  E.  S.  Hedges. 

Influence  of  electrolytes  on  the  velocity  of 
cataphoresis,  and  relation  between  the  electro¬ 
kinetic  and  electromotive  potential,  of  gold. 
N,  Tiiox  (Compt.  rend.,  1928,  187,  1 1 9 — 1 22 ) . — The 
effects  of  various  electrolytes  on  the  velocity  of 
cataphoresis  of  aqueous  gold  sols  and  on  the  electrode 
potential  of  gold  have  been  examined.  The  former 
effect,  which  may  be  cither  positive  or  negative,  is  due 
to  the  anions ;  the  latter,  which  is  negative,  to  the 
cations,  C.  W.  Gibby. 

Ionisation  accompanying  the  thermal  decom¬ 
position  of  ozone.  R.  Ruyssen  (Natuurwetens. 
Tijds.,  1928, 10,  101— 116)— The  ionisation  associated 
with  the  thermal  decomposition  of  10-6  to  1G“7  mol. 
of  ozone  per  sec.  at  240°  in  a  field  of  about  845  volts 
corresponds  with  a  current  of  10" 11  to  10  12  amp. 
The  ionisation  increases  directly  with  the  rate  of 
decomposition,  and  positive  and  negative  ions  are 
formed  in  equal  numbers,  and  must  thus  have  equal 
velocities.  The  ionisation  increases  rapidly  with  the 
intensity  of  the  field,  and  has  by  no  means  reached  its 
maximum  in  a  field  of  3000  volts  per  cm.  The 
thermal  decomposition  of  ozone  thus  occurs  in  two 


stages.  The  first  is  the  breaking  up  of  the  molecule 
into  positive  and  negative  ions,  and  occurs  with  a 
measurable  velocity  dependent  on  the  number  of 
effective  molecular  collisions  per  sec. ;  the  second, 
the  combination  of  the  ions  to  form  oxygen  molecules, 
appears  to  be  instantaneous.  8, 1.  Levy* 

Influence  of  intensive  drying  on  the  system 
nitrogen  peroxide-nitric  oxide-oxygen.  J.  W. 
Smith  (J.C.S.,  1928,  1886— 1894).— It  is  shown  that 
when  nitrogen  peroxide  is  heated  with  phosphoric 
oxide  at  least  three  reactions  occur  simultaneously  : 
(ft)  the  reactants  form  an  additive  compound ;  ( b )  the 
peroxide  is  dissociated  into  nitric  oxide  and  oxygen 
to  a  greater  extent  than  in  the  moist  gas,  and  these 
products  do  not  recombine  on  cooling ;  (c)  the  nitric 
oxide  decomposes  into  its  elements  at  a  greater  rate 
than  normally.  The  last  effect  is  ascribed  to  the 
catalytic  effect  of  the  large  surface  of  phosphoric 
oxide.  The  relative  extent  to  which  these  reactions 
proceed  depends  on  the  temperature  and  duration  of 
heating. 

Nitrogen  peroxide  which  has  been  intensively  dried 
at  the  ordinary  temperature  does  not  dissociate  very 
considerably  into  nitric  oxide  and  oxygen  when  heated 
at  550 1  for  24  hrs.,  but  when  heated  at  620°  for  the  same 
time  it  seems  to  revert  to  the  normal  state,  probably 
owing  to  a  superficial  decomposition  of  the  glass.  In 
the  dried  gas  the  rate  of  polymerisation  of  the  coloured 
N02  molecules  to  form  the  colourless  N204  molecules 
is  retarded.  J.  W.  Smith. 

Theory  of  electrolytic  dissociation,  W. 
Nernst  (Z.  physikal.  Chem.,  1928,  135,  237— 250)  — 
See  this  voL,  127. 

Theory  of  strong  electrolytes.  A.  Gyemaxt 
(Physikal  Z.,  1928,  29,  289—293) .—Measurements 
have  been  made  of  the  conductivity  of  0*002  and 
0*02AT-solutions  of  hydrogen  chloride  in  mixtures  of 
ethyl  alcoliol  and  benzene  containing  0*2%  of  water. 
The  conductivity  of  the  solution  diminishes  rapidly 
as  the  benzene  content  of  the  solvent  is  increased. 
In  a  magnetic  field  such  solutions  show  an  increase  in 
conductivity  in  the  direction  of  the  field,  but  not 
transversely,  the  increase  of  conductivity  being  of  the 
order  of  1—2%  per  kilovolt  cm.”1  If  it  be  assumed 
that  such  solutions  of  strong  electrolytes  are  not  com¬ 
pletely  dissociated  and  if  K  denotes  the  dissociation 
constant  of  hydrogen  chloride  into  ions,  then  the  free 
energy  of  1  g.-mol.  of  dissociated  chloride  is  given  by 
—RT  log  Ks  which  must  also  be  equal  to  the  electrical 
work  of  ionisation,  A ,  less  the  work  of  dielectric  solv- 
atation,  and  the  relationship  takes  the  form  —RT  Jog 
K  —A  —  J  A7  e2  ( rf1  +  ra~l )  ( 1  —  e”1),  where  e  is  the  dielectric 
constant  of  the  solvent  and  rk  and  ra  denote  the  effective 
radius  of  cation  and  anion.  It  may  be  shown  that  for 
such  very  dilute  solutions  the  molecular  conductivity 
X=X<?V'Kc0i  where  denotes  the  molecular  con- 
ductivity  at  infinite  dilution  and  cQ  the  total  con¬ 
centration  of  the  electrolyte.  From  measurements  of 
a  in  a  given  solvent  mixture  (e  known)  A  may  therefore 
be  calculated,  since  the  dielectric  solvatation  term  can 
be  calculated  from  known  data.  Using  this  value  for 
A>  K  has  been  calculated  as  a  function  of  cQi  i,e.}  as  a 
function  of  the  composition  of  the  solvent.  These 
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Tallies  of  JT  have  then  been  used  to  calculate  X,  by  the 

equation  a—\:,VKc0>  as  a  function  of  the  composi¬ 
tion  of  the  solvent  for  the  concentrations  0*002  and 
0*02AT  of  hydrogen  chloride.  Since  the  theoretical 
values  thus  calculated  agree  well  with  experimental 
values  the  data  together  with  the  Wien  effect  are 
thought  to  afford  evidence  for  the  incomplete  dissoci¬ 
ation  of  the  electrolyte  in  such  solutions. 

R,  W.  Lttnt, 

Ionisation  of  hydrofluoric  acid  solutions.  M. 
Atjmeras  (J,  Chim.  phys,,  1928,  25,  300—307).— 
It  is  shown  that  the  conductivity  of  solutions  of 
carefully  purified  hydrofluoric  acid  does  not  lead  to  a 
constant  value  of  K  in  tiie  equation  [H+][F~]=It[HF] 
(cf.  Pick,  Nernst  Festschrift,  1912, 374).  A  chemical 
method  (A.,  1927,  312, 1141)  leads  to  the  value  16*7  X 
10"5  for  Kt  and  it  is  shown  that  this  method  affords 
under  certain  conditions  a  means  of  determining  the 
true  degree  of  ionisation.  W.  A.  Richardson, 

Influence  of  neutral  salts  on  acid-salt 
equilibria.  III.  Second  dissociation  constant 
of  carbonic  acid  and  influence  of  salts  on  the 
activity  of  hydrogen  ions  in  a  hydrogen  carbon¬ 
ate-carbonate  mixture.  IV,  Third  and  fourth 
dissociation  constants  of  pyrophosphoric  acid 
and  influence  of  neutral  salts  on  the  activity  oi 
hydrogen  ions  in  a  ter-quadrivalent  and  di- 
tervalent  pyrophosphate  mixture,  respectively. 
I.  M»  Kolthoff  and  W.  Rosoh  (Rec,  trav.  chim., 
1928,  47,  819—825,  826—833;  cf.  this  vol.,  589).— 
III.  Tiie  second  dissociation  constant  of  carbonic  acid 
lias  been  determined  by  measurement  of  the 
values  of  sodium  carbonate-hydrogen  carbonate  mix¬ 
tures  at  varying  dilutions,  and  is  given  as  10*36 

at  18°.  The  Debye-Hijckel  equation  holds  for  these 
solutions  up  to  an  ionic  strength  of  1*25.  This  equation, 
however,  does  not  give  a  quantitative  description  of 
the  behaviour  of  solutions  containing  an  added  neutral 
salt.  There  appears  to  be  a  specific  interaction  of  ions 
which  is  dependent  on  the  nature  of  the  cation  of  the 
neutral  salt  and  the  size  and  valency  of  the  ions  in  the 
acid-salt  mixture. 

IV.  Similar  measurements  on  solutions  of  sodium 
pyrophosphate  and  hydrochloric  acid  gave  values  of 
pK.  6*679  and  pKA  9*391  at  18°.  Whilst  the  neutral 
salt  effect  for  a  dilute  mixture  of  hi-  and  ter- valent 
pyrophosphate  can  be  calculated  fairly  accurately 
by  means  of  the  Debye-Hiiekel  equation,  it  fails  in 
the  case  of  ter-  and  quadri- valent  pyrophosphate 
solutions.  F.  J.  Wilkins. 

Dissociation  constants  of  the  naphthylaraine- 
sulphonic  acids.  I.  M.  Kolthoff  (Chem.  Week, 
blad,  1928,  25,  234)  .—-The  low  values  of  these  con¬ 
stants  (Waterman  and  Groofc,  this  vol,,  407)  are  quite 
normal  in  the  light  of  the  “  hybrid  ion  ”  conception 
of  Bjerrum,  i.e.,  if  they  are  regarded  as  the  hydrolysis 
constants  of  the  basic  groups  rather  than  the  dis¬ 
sociation  constants  of  the  acid  groups.  The  true 
dissociation  constant  of  the  amino-group,  in  the 
2  :  5-  and  2  :  8-acids,  is  calculated  as  about  Kb10  and 
the  isoelectric  point  as  about  10~2’5.  8. 1.  Levy, 

Absolute  hydration  of  the  hydrogen,  lithium, 
sodium,  potassium,  chlorine,  and  bromine  ions 
in  normal  solutions.  J.  Baborovsky,  J.  Velisek, 


and  A.  Wagner  (J.  Chim,  phys.,  1928,  25,  452 — 
481). — The  true  transport  numbers  of  the  cations  and 
the  electrolytic  transference  of  water  have  been  deter¬ 
mined  for  solutions  of  hydrogen,  lithium,  sodium, 
and  potassium  chlorides,  and  lithium,  sodium,  and 
potassium  bromides.  The  calculated  values  of  the 
absolute  hydration  of  the  ions  are,  in  mols.  of  water 
per  ion  :  hydrogen  TOO,  lithium  13 — 14,  sodium  8—9, 
potassium  5,  chlorine  4,  and  bromine  3. 

H.  F.  Gillbe. 

Conductivity  and  f.-p,  measurements  for  the 
dimethylpyr one  salts  of  acetic  and  the  three 
ehloroacetic  acids  in  benzene  solution,  M.  A. 
Eabinovitoh  (J.  Russ.  Phys.  Chem.  Soe.,  1928,  60, 
623— 631)).— The  observations  were  intended  to  throw 
light  on  the  electrolytic  properties  of  the  acids.  The 
conductivities  of  0*2 N- benzene  solutions  of  acetic 
acid  in  the  presence  of  varying  amounts  of  dimethyl- 
pyrone  (up  to  a  ratio  of  dimethylpyrone  :  acetic  acid— 
1*5)  were  determined,  and  found  to  give  well-defined 
maxima.  The  conductivity  of  the  free  acids  in 
benzene  increases  from  trichloroacetic  to  acetic,  but 
in  the  presence  of  dimethylpyrone  this  order  is 
reversed,  as  in  aqueous  solutions,  Cryoscopic  deter¬ 
minations  in  benzene  solution  show  that  three  salts 
are  formed  with  dimethylpyrone  :  “  acid  ”  (dimethyl¬ 
pyrone)  (aeid)2 ;  ^  neutral  ”  (dimethylpyrone)  (acid) ; 
and<c  basic  ”  (dimethylpyrone)2  (acid).  The  stability 
of  these  salts  increases  from  acetic  to  trichloroacetic, 
whereas  the  degree  of  polymerisation  of  the  free  acids 
decreases  in  that  order.  The  maximum  conductivity 
corresponds  with  the  maximum  concentration  of  the 
“  acid51  salt.  The  structure  of  these  oxonium  salts  is 
discussed,  and  the  nature  of  the  ionisation  in  water, 
which  is  regarded  as  an  “  oxonium  ”  base,  is  said  to 
be  due  to  complex  formation.  M.  Zvegintzov. 

Iodide,  iodine,  tri-iodide  equilibrium  and  the 
free  energy  of  formation  of  silver  iodide.  G. 
Jones  and  B.  B.  Kaplan  (J.  Amer.  Chem.  Soe.,  1928, 
50,  1845 — 1864). — The  equilibrium  constant,  K,  of 
the  reaction  IC+I'dT2=  K*~rF '3  was  determined 
directly  with  the  aid  of  the  “  equilibrator  }J  (this 
vol.,  863).  The  value  of  Ji ( = [F ] [I2 ] / [L/ ] )  shows  no 
systematic  variation  with  the  concentration  of  iodine 
between  the  limits  of  2 — 33%  of  saturation,  nor  with 
the  concentration  of  the  iodide  between  the  limits 
0-01 — 0TA\  At  0°,  A =0*00072,  and  at  25°,  0*00140; 
lower  values  are  obtained  when  the  solutions  are 
saturated  with  iodine,  especially  when  the  iodide 
concentration  is  high,  indicating  the  formation  of 
higher  polyiodides  in  the  stronger  solutions.  By 
using  a  ballistic  galvanometer  and  shunting  a  high- 
capacity  condenser  across  it  and  its  tapping  key  the 
measurement  of  potentials  across  a  cell  having  an 
infernal  resistance  of  1*6  X 106  ohms  to  within  0-0- 
millivolt  is  possible ;  this  enables  cells  of  the  Laurie 
type  to  be  used.  From  the  corrected  E.H*F.  of  the 
cells  Pfclau\r-KI  satd.  with  I2|tA7-KI  unsatd.  with 
I2]Pt  (cf.  Gerth,  A.,  1921,  ii,  534),  where  a;  is  0*01  0*1, 
the  unsaturated  solutions  being  withdrawn  from  the 
equilibrator,  the  E.M.F.  of  the  cell  Ag|AgI]I2  is  cal¬ 
culated,  The  free  energy  of  silver  iodide  (Ag+fL"- 
Agl)  is  15,802  g.-caL  at  25°  and  15,680  g.-cal.  at  0  ; 
this  is  sensibly  constant  for  concentrations  of  potass- 
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ium  iodide  between  0-Q1N  and  O-05AT.  The  entropy 
change  is  4-8  g.-cal./l0,  and  the  heat  of  formation  at 
25°,  14,354  g.-caL  All  earlier  work  on  the  free  energy 
of  silver  iodide  is  critically  reviewed ;  it  is  shown  that 
the  value  2*19  g.-cal./l  °  for  the  entropy  of  silver 
iodide  based  on  Nernst’s  specific  heat  measurements 
does  not  rest  on  a  sound  experimental  basis. 

8.  K.  Tweedy, 

Changes  in  inter-atomic  internal  energy  with 
reference  to  thermodynamics  and  catalytic  action, 
E.  D.  Kleeman  (Phil.  Mag.,  1928,  [vii],  5,  1191— 
1198).— The  equation  of  state  for  a  perfect  gas  should 
be  written  in  the  form  PV—MlRT,  where  £  is  a 
function  both  of  temperature  and  volume,  whence  it 
follows  that  the  kinetic  energy  of  a  molecule  is  not 
exactly  proportional  to  the  temperature,  but  is  also  a 
function  of  the  volume  of  the  gas.  It  then  follows 
that  if  substances  which  interact  chemically  are 
brought  into  contact  with  another  substance,  a  change 
wll!  take  place  in  the  inter-atomic  energies  of  the 
reactants  which  will  have  the  effect  of  either  increasing 
or  decreasing  the  rate  of  reaction.  Thus  a  thermo¬ 
dynamic  basis  of  the  phenomenon  of  contact  catalysis 
is  offered .  A.  E.  Mitchell. 

Thermodynamics  of  mixtures.  Y.  Fischer 
(Z.  Physik,  1928,  48,  706—715;  cf.  this  vok,  241).— 
An  expression  is  deduced  thermodynamically  for  the 
contraction  of  liquids  on  mixing.  The  heat  of  mixing, 
contraction,  and  vapour  pressure  for  the  sulphuric 
acid-water  system  are  deduced  and  compared  with 
experimental  data.  J.  W.  Smith. 

Thermodynamic  relationships  concerning  the 
constitution  of  compounds  of  ter-  and  multi¬ 
valent  elements.  G.  Beck  (Z.  anorg,  Chem.,  1928, 
174,  31 — 41 ). — The  densities  and  heats  of  dissolution 
of  the  sulphates  and  chlorides  of  ter-  and  quadri¬ 
valent  metals  in  water  and  in  alkaline  solutions  have 
been  measured.  The  logarithmic  contraction  equation 
£$=5 46(log  Va/Vg)  (see  A.,  1927,  520)  is  discussed, 
especially  in  respect  of  the  values  assumed  by  the 
constant  k  for  various  groups  of  compounds. 

H.  F.  Gellbe. 

Second  law  of  thermodynamics  in  chemistry. 
R.  C.  Cantelo  (J.  Physical  Chem.,  1928,  32,  982— 
989 ) . — Theoretical .  From  the  chemical  point  of  view 
the  second  law  of  thermodynamics  is  best  expressed 
by  the  statement  that  “  heat  cannot  be  converted 
into  work  without  compensation.” 

L,  S.  Theobald. 

Energy  of  formation  of  the  compound HCl,HBr. 
C.  del  Fresno  (Anal.  Fis.  Quirn.,  1928,  26;  164—167). 
— The  heat  of  formation  of  the  additive  compound 
HCl.HBr  has  been  calculated  on  the  assumption  that 
the  structure  is  H2Br+-Cl"  and  H2CP*Br“.  The 
latter  yields  the  higher  figure,  and  is  lienee  regarded  as 
the  more  probable  structure,  H.  F.  Gillbe. 

Free  energy  of  formation  in  fused  salts.  I. 
Copper  and  thallium  halides,  and  mercuric 
iodide.  G.  Devoto  (Gazzetta,  1928, 58,  359—371;  cf, 
Cambi  and  Devoto,  this  vol.,  135). — The  polarisation 
method,  previously  described,  may  be  applied  to  the 
determination  of  the  free  energy  of  salts  at  their 
fusion  points.  The  polarisation  potentials  at  the  fusion 
point  were  measured  for  the  chloride,  bromide,  and 


iodide  of  univalent  copper  and  thallium,  and  also  for 
mercuric  iodide.  The  potentials  calculated  fromf  ree 
energy  changes  agree  with  the  measured  values  to 
within  about  0*05  volt.  F.  G.  Tryiiorn. 

Relationship  between  the  different  forms  of 
calcium  sulphate  at  high  temperatures.  P.  N. 
Laschtschenko  and  I).  J,  Komfanski  (J,  Buss. 
Phys.  Chem.  Soc.,  1928,  60,  579 — 616). — The  heating 
curves  and  densities  of  various  hydrated  modifications 
of  calcium  sulphate  have  been  examined.  The 
heating  curve  of  native  insoluble  anhydrous  calcium 
sulphate  (“  anhydrite  ”)  shows  a  break  between  140 9 
and  270° ;  previous  to  this  the  density  reaches  a 
maximum,  due  to  an  i n tram o lcc ular  change.  Another 
break  occurs  between  958°  and  984°,  when  the  salt 
begins  to  dissociate.  At  1190”  there  is  a  transition 
point  from  a  rhombic  to  a  monoclinic  form.  The 
hemihydrate,  which  is  very  difficult  to  obtain  free  from 
water,  is  stable  up  to  164°,  when  it  begins  to  lose  water 
and  is  gradually  transformed  into  the  anhydrous  salt 
at  260°.  “  Soluble  ”  anhydrous  calcium  sulphate 

(d  2*571)  is  prepared  by  prolonged  drying  of  the 
precipitated  dihydrate  at  100°  in  a  desiccator,  A 
similar  product  is  obtained  by  drying  the  metastable 
dihydratc  obtained  in  the  form  of  a  gel.  It  readily 
absorbs  water  to  give  the  hemihydrate.  A  break  in  the 
heating  curve  at  440 — 496°  indicates  transformation 
into  the  insoluble  anhydrous  salt.  Above  165°  and 
below  260°  the  hemihydrate  may,  depending  on  the 
conditions,  be  transformed  into  the  “  insoluble  ” 
or  “  soluble  ”  (which  is  always  the  metastable  phase) 
forms,  or  into  a  mixture  of  both.  Gypsum,  prepared 
by  heating  native  or  precipitated  dihydrate  at  500°, 
gives  a  cooling  curve  witfi  breaks  at  100 — 140°, 
640—700°,  and  975°.  The  first  is  due  to  the  formation 
of  the  unstable  monohydrate,  followed  by  polymeris¬ 
ation  to  the  hemihydrate,  the  second  corresponds 
with  the  temperature  at  which  dead- burnt  gypsum 
recovers  the  power  to  “  set  ”  with  water,  whilst  the 
third  is  the  point  of  dissociation. 

The  possible  structural  formula)  of  the  various 
modifications  and  the  processes  involved  in  the 
“  setting  3  5  of  plaster  of  Paris  are  discussed. 

51.  ZVEGINTZOV. 

Tin-antimony  alloys.  W,  Bronievski  and  L. 
Sltvovski  (Rev.  Met.,  192S,  25,  312 — 321). — A  more 
detailed  account  of  work  already  published  (this  vol., 
829). 

Gold-platinum  alloys.  A.  G.  Grigoriev  (Ann. 
Inst.  Platine,  1928,  6,  184 — 494). — A  fusion  diagram 
is  constructed  for  mixtures  of  gold  and  platinum. 
Ko  compound  formation  occurs,  but  solid  solutions 
are  formed.  The  micro-structure  of  the  alloys 
formed  is  of  the  ordinary  type  in  such  cases.  The 
hardness  of  the  alloys  rises  to  a  maximum  at  about 
70%  Pfc.  v  11.  Truszkowski. 

Transformations  of  the  £-phase  in  the  copper- 
zinc  system.  P.  Sal  dad  and  J.  Schmidt  (Z.  anorg. 
Chem.,  1928,  173,  273— 286).— The  boundaries  of 
the  f^-phase  in  copper-zinc  alloys  have  been  deter¬ 
mined  by  tempering  at  various  temperatures  for 
84  days  followed  by  quenching  and  examination  of 
the  microstructure.  Below  600"  bo  decomposition 
into  <x-py  was  observed.  Below  440°  the  limiting 
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composition  of  p  is  55*01—51*39  at.-%  Cu  in  cast 
alloys  and  54*63—49  at.-%  Cu  in  tempered  alloys. 
At  480°  the  field  of  pure  p  in  tempered  alloys  extends 
from  56*01  at.~%  Cu  to  51-39  at.-%  Cu ;  above  480° 
the  field  broadens  on  both  sides.  In  the  temperature 
interval  440—480°  a  discontinuity  occurs  in  the 
equilibrium  diagram  indicating  the  existence  of  two 
modifications  of  p,  viz.,  p/3  stable  below  440°,  and 
P,  stable  only  above  480°.  The  discrepancies  found 
by  previous  workers  in  the  limiting  compositions  of  the 
p- field  are  ascribed  to  insufficient  time  of  annealing 
to  obtain  complete  equilibrium  being  used  in  their 
work.  A.  R.  Powell. 

Dissociation  of  chromium  nitride.  G.  Valensi 
(Compt.  rend.,  1928,  187,  293— 296).— The  dis¬ 
sociation  isotherms  between  810°  and  1200l>  of 
chromium  nitride,  prepared  by  heating  pyrophoric 
chromium  in  pure  nitrogen  at  800°,  are  analogous  to 
those  of  palladium  and  hydrogen,  and  indicate  the 
formation  of  the  compound  CriSf.  The  temperature 
(1015°)  at  which  the  dissociation  pressure  is  760  mm. 
agrees  with  the  calculated  value.  J.  Graft  t. 

Physico-chemical  investigations  on  the  higher 
fatty  acids.  I.  Thermal  analysis  of  fatty  acids, 
A.  Binary  systems  tristearin-tripalmitin  and 
stearic  acid-palmitic  acid.  N.  N.  Efremov  (Ann. 
Inst.  Polyt.  Ural,  1927,  6,  1 55 — 202) . — The  data  given 
in  the  literature  for  the  equilibrium  in  the  system 
stearic-palmitic  acids  are  inaccurate  (cf.  de  Yisser, 
A.,  1898,  i,  560 ;  1899,  i,  255 ;  Carlinfanti  and  Levi- 
Malvano,  A.,  1910,  i,  5).  The  temperature-concen¬ 
tration  diagram  corresponds  with  Roozeboom’s  type 
III,  showing  the  formation  of  two  series  of  solid 
solutions  and  passing  from  one  to  the  other  through  a 
minimum  at  52*5°  (68%  by  weight  of  palmitic  acid) 
without  interruption  of  the  continuity.  From  the 
fused  mixtures  no  chemical  compound  is  formed  on 
cooling.  The  solid  solutions  decompose  extremely 
slowly,  yielding  either  a  chemical  compound  of 
varying  composition  of  the  Berthelot  type  or  a 
mechanical  mixture  of  the  components  with  a  eutectic 
point.  The  diagram  of  the  pressure  of  flow  (Kurnakov 
and  others,  A.,  1911,  ii,  18  ;  Z,  anorg.  Chem.,  1911, 
76,  241)  for  this  system,  which  confirms  the  results  of 
thermal  analysis,  consists  of  a  continuous  curve  with 
a  high  maximum  corresponding  with  45%  by  weight 
of  palmitic  acid  and  the  pressure  10*55  kg. /mm.2 
The  pressure  of  flow  of  the  solid  solutions  falls 
considerably  after  2  months,  owing  to  the  decom¬ 
position  of  these  solutions ;  thus  the  maximum 
pressure  is  reduced  to  7*5  kg.  per  sq.  mm.,  the  corre¬ 
sponding  composition  remaining  as  before.  Deter¬ 
mination  of  the  viscosity  furnishes  an  excellent  means 
of  ascertaining  the  degree  of  purity  of  stearic  and 
palmitic  acids.  The  micro-structure  is  that  charac¬ 
teristic  of  continuous  solid  solutions,  no  new  phases 
indicative  of  the  formation  of  a  chemical  compound 
being  observed;  the  micro-structure  also  reveals 
incipient  decomposition  of  the  solid  solutions  after 
these  have  been  kept  for  2  months. 

Both  tristearin  and  tripalmitin  exist  in  not  less  than 
three  polymorphous  modifications.  The  stable 
a-forms  are  obtained  on  rapid  cooling  of  the  molten 
glycerides  to  the  solidifying  temperatures  (53*2°  and 


48*4°,  respectively),  and  are  converted  into  the  soft, 
transparent,  labile  p-modifications  if  kept  at  53*2— 
55*2°  and  48*4— 53*8°,  respectively.  When  carefully 
heated,  these  do  not  melt,  but  lose  their  softness  and 
transparency  and  change  into  the  y-forms.  The 
temperature-concentration  diagram  of  the  system 
tristearin-tripalmitin  represents  one  of  the  most 
perfect  examples  of  isomorphism  of  the  components. 
Continuous  solid  solutions  are  formed  by  the  a- modi¬ 
fications,  the  curve  showing  a  minimum  at  44*9° 
(79*5%  tripalmitin).  The  fi -forms  give  a  similar  curve 
with  a  minimum  at  47*8°  for  75%  of  tripalmitin.  A 
third  curve  is  given  which  corresponds  with  the 
conversion  of  the  p~  into  the  y-modifications,  the 
minimum  being  at  52*3°  (72*4%  tripalmitin) ;  all 
the  intermediate  mixtures  exhibit  similar  relation¬ 
ships.  On  the  other  hand,  the  m.  p.  of  the  y-forms  of 
tristearin  (69*3°)  and  tripalmitin  (67*5°)  rapidly  fall 
in  mixtures,  so  that  the  curve  gradually  approaches 
the  preceding  curve. 

Measurement  of  the  m.  p.  of  fats  and  fatty  acids  by 
means  of  Schukov’s  apparatus  and  a  thermometer 
yields  only  approximate  figures  and  is  useful  mainly 
owing  to  its  simplicity  and  rapidity.  Prevention  of 
supercooling  by  seeding  and  stirring  leads  to  values 
more  nearly  in  agreement  with  those  obtained  by 
means  of  a  thermo-element  in  conjunction  with  a 
pyrometer.  With  these  poorly  crystallising  sub¬ 
stances,  replacement  of  the  cooling  curves  by  heating 
curves  results,  even  under  the  favourable  conditions, 
in  high  values  for  the  m.  p.  When  these  substances 
are  heated  in  a  capillary,  the  m.  p.  is  inevitably  raised 
and  the  solidifying  point  lowered,  and  differences  as 
great  as  10°  between  these  temperatures  are  obtainable. 

T.  H.  Pope. 

Pseudo-ternary  systems  containing  sulphur, 
III.  System  sulphur-sulphur  mono  chloride, 
D.  L.  Hammick  and  M.  Zvegintzov  (J.C.S.,  1928, 
1785 — 1791). — The  solubility  of  sulphur  in  sulphur 
monochloride  has  been  determined  both  with  and 
without  previous  heating  of  the  solution  to  a  definite 
higher  temperature.  In  confirmation  of  the  observ¬ 
ations  of  Aten  (A.,  1913,  ii,  40)  it  is  found  that  the 
solubility  is  greater  the  higher  the  temperature  to 
which  the  solution  has  been  preheated.  The  solu¬ 
bility  curves  are  said  to  indicate  that  the  phenomenon 
is  due  to  the  formation  of  a  subchloride  S4C12  und  not 
to  a  change  in  the  inner  equilibrium  of  the  dissolved 
sulphur.  J.  W.  Smith. 

System  KC1-HC1-H20  between  0°  and  80°.  G. 
Malquori  (Atti  R.  Accad.  Lincei,  1928,  [vi],  7,  738— 
739). — To  supplement  the  results  obtained  at  23 
(A.,  1927,  628)  the  solubility  of  potassium  chloride  in 
hydrochloric  acid  solutions  has  been  determined  at 
40°,  60°,  and  80°.  The  solubility  decreases  with  in¬ 
creasing  acid  content,  but  the  shape  of  the  curves  docs 
not  alter  with  the  temperature,  O.  J.  Walker. 

System  A1C13-HC1-H20  between  0°  and  80' *. 
G.  Malquori  (Atti  R.  Accad.  Lincei,  1928,  [vi],  7, 
740 — 744). — From  the  f.-p.  and  solubility  curves  of  the 
system  A1C13~H20  it  is  shown  that  between  the 
cryohydrie  temperature  (—55”)  and  80°  the  saturated 
solution  is  in  equilibrium  with  the  hydrate  A1C13,6H2G 
as  solid  phase.  The  heat  of  dissolution  of  this  hydrate 
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at  20"  is  4606  g.-caL  The  solubility  of  aluminium 
chloride  in  presence  of  hydrochloric  acid  was  deter¬ 
mined  at  0°,  40%  60°,  and  80°.  The  acid  decreases 
the  solubility  of  the  salt,  but  the  temperature  does 
not  affect  the  shape  of  the  curves.  0.  J.  Walker. 

System  A1C13“KG1~H20  between  0°  and  80°.  G. 
Malquori  (Atti  R.  Accad.  Lincei,  1928,  [vi],  7,  745 — 
747;  cf.  preceding  abstract).— The  solubility  of 
aluminium  chloride  in  presence  of  potassium  chloride 
has  been  measured  at  the  same  temperatures.  Similar 
results  arc  obtained.  0.  J.  Walker. 

Systems  Pb  (N03)2-LiN03-H20  and  Pb(N03)2~ 
CsN03-H20.  G.  Malquori  (Atti  R.  Accad.  Lincei, 
1928,  [vi],  7,  495 — 496). — A  preliminary  note  in  which 
the  equilibrium  solutions  at  25c  are  presented  in  the 
form  of  a  triangular  diagram.  R.  W.  Lunt. 

Formation  of  double  sulphate  of  cerium  and 
rubidium.  F.  Zambonint  and  S.  Restaino  (Atti 
R.  Accad.  Lincei,  1928,  [vi],  7,  449 — 452). — From 
an  examination  of  the  system  Ce»(S04)3-Rb2S04-H20 
at  25°  it  is  concluded  that  the  only  double  salt  formed 
has  the  composition  Ca(S04)3,Rb2S04,2H20.  Crystall¬ 
ographic  data  for  this  substance  are  given. 

"  R.  W.  Lunt. 

System  Na2C03+NfeHC03-H20  and  the  range 
of  existence  of  11  trona.”  R.  Wegsgheider  and 
J.  Mehl  (Monatsh.,  1928,  49,  283 — 315 ;  cf.  Hill  and 
Bacon,  A.,  1927,  1142). — A  study  of  the  equilibrium 
has  been  made  at  eleven  temperatures  between  20° 
and  94*5°  and  at  30*0%  49*7°,  and  89*5°  in  presence  of 
sodium  chloride.  The  range  of  existence  of  the  double 
salt  “  trona,5S  NaHC03,Na2C03JH20,  has  been  deduced 
from  the  results.  One  or  possibly  two  double  salts 
appear  at  90°  which  have  a  higher  carbon  dioxide 
content  than  “  trona.”  The  latter  yields  a  labile 
(P)  sodium  hydrogen  carbonate  when  treated  with 
water.  I,  Vogel. 

Equilibria  in  the  ternary  system  chromium 
trioxide- -sulphur  trioxide-water.  A.  W.  Rakov- 
ski  and  D.  N.  Tarassenkov  (Z.  anorg.  Chem.,  1928, 
174,  91 — 96). — The  solubility  curves  of  chromium 
trioxide  in  aqueous  sulphuric  acid  solutions  have  been 
determined  at  0%  20%  40%  75°,  and  100%  The  curves 
may  be  followed  for  a  considerable  distance  into  the 
metastable  region  which  is  entered  after  a  minimum 
at  57*76%  of  sulphur  trioxide  in  the  liquid  phase. 
The  compound  Cr03,S03  exists  and  may  be  employed 
as  an  indication  of  moisture  in  closed  systems,  since 
at  the  ordinary  temperature  it  decomposes  with  a 
marked  change  of  colour  if  the  relative  humidity 
exceeds  1*7%.  The  hydrate  S03,2H20  forms  meta- 
stable  mixed  crystals  with  chromium  trioxide. 

H.  F.  Gillbe. 

Reduction  of  metallic  oxides  ;  equilibrium 
Za  +  CO*  ZnO  +  CO,  K.  Jellinek  and  B. 
Potiechix  (Z.  anorg.  Chem.,  1928, 173,  164 — 168).— 
The  reaction  Zn+C02^=i:  ZnO+CO  has  been  studied 

565'“' ;  the  quantity  of  carbon  dioxide  present  at 
equilibrium  is  about  0*2%.  The  discrepancy  between 
this  value  and  that  obtained  by  other  observers  Is 
ascribed  to  differences  in  the  form  of  the  zinc  oxide 
employed.  H,  1%  Gillbe. 

System  cupric  sulphate  “ammonium  oxalate- 
ammonia.  M.  HerschkovitSCH  (Z.  anorg.  Chem., 


1928,  173,  222— 224).— A  0*04i¥-solution  of  cupric 
sulphate  with  four  times  the  quantity  of  ammonium 
oxalate  yields  an  electrolyte  from  which  a  brilliant, 
dense,  and  adherent  copper  deposit  may  be  obtained. 
The  muddy  deposit  which  is  liable  to  form  in  the  bath 
is  due  to  excess  of  either  ammonia  or  oxalic  acid. 
In  presence  of  an  excess  of  ammonia  the  deposit 
consists  of  a  mixture  of  crystals  of  the  composition 
Cu(C02)2,NHSf  Cu(C02)2,2NH3,  and 
Cu(C02)2j2NH3,2H20,  whilst  if  oxalic  acid  be  present 
in  excess,  the  deposit  is  cupric  oxalate. 

H.  F.  Gillbe, 

Thermochemistry  of  fluorine.  H.  von  Warten- 
berg  (Z.  anorg.  Chem.,  1928,  174,  96;  cf.  A.,  1926, 
476).— The  final  equation  should  read  Cr+3/2F2+ 
aq.=CrF3,aq. +283*3+a.  H.  F.  Gillbe, 

Source  of  error  in  conductivity  measurements. 
L.  de  Brquck+re  (J.  Chim.  phys.,  1928,  25,  294 — 
299). — The  conductivity  of  0*01  Absolutions  of  various 
chlorides  in  a  vessel  with  freshly-platinised  electrodes 
has  been  measured,  and  it  is  shown  that  the  con¬ 
ductivity  decreases,  reaching  an  equilibrium  value, 
some  tenths  of  1%  lower  than  the  original  value,  in 
about  12  hrs.  If  the  solution  is  now  replaced  the 
conductivity  rises  nearly  to  the  initial  value  in  the 
first  experiment,  and  remains  very  nearly  constant. 
If  the  same  electrodes  arc  used  for  measurements 
in  0*001  Absolutions  a  gradual  increase  in  conductivity 
is  observed.  When  the  electrodes  are  removed  from 
the  0*01  Absolutions  chloride  can  be  washed  out  by 
immersion  in  pure  water,  and  the  amount  thus 
obtained  is  equal  to  the  amount  lost  from  the  original 
solution.  The  amount  of  salt  adsorbed  varies  with 
each  replatinisation.  W.  A,  Richardson. 

Electrical  conductivity  of  aqueous  solutions  of 
radon.  E.  Gleditsch  and  L.  Gleditscii  (J.  Chim. 
phys.,  1928,  25,  290 — 293). — Conductivity  measure¬ 
ments  on  solutions  containing  quantities  of  radon 
varying  from  13*5  to  235  X  10~u  curie  per  c.c.  in 
presence  or  in  absence  of  electrolytes  show  that  the 
niton  has  no  influence  on  the  conductivity  of  the 
solutions.  W.  A.  Richardson. 

Conductivity  and  viscosity  of  solutions  of 
lithium  nitrate  in  certain  mixed  solvents  [at 
25°].  J.  L.  Whitman  and  8.  R.  Spencer  (J.  Amer. 
Chem.  Soc.,  1928,  50,  1840— 1844).— Water,  methyl 
and  ethyl  alcohols,  and  mixtures  of  these  were  used 
as  solvents,  the  viscosities  being  measured  in  an 
Ostwald  viscosimeter.  The  results  are  compared  with 
those  of  Jones  (A,,  1905,  ii,  73).  The  values  recorded 
are  uniformly  higher  than  those  of  Jones,  possibly 
because  of  the  difficulty  of  drying  lithium  nitrate, 
which  can  be  completely  dehydrated  only  by  prolonged 
heating  at  150"  in  a  vacuum.  S.  K.  Tweedy. 

Dispersion  of  conductivity  and  dielectric 
constant  for  strong  electrolytes.  P.  Debye  and 
H.  Falkenhagen  (PhysikaL  Z.,  1928, 29, 401—426),— 
The  theory  previously  developed  (this  voL,  596)  has 
been  extended  by  taking  into  account  the  Brownian 
motion  of  the  ions  and  the  cataphoretic  action.  In 
this  manner  laws  of  a  more  quantitative  nature  are 
deduced.  The  theoretical  values  deduced  are  com¬ 
pared  with  experimental  data.  J.  W.  Smith, 
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Electrochemistry  of  the  system  benzamide- 
bromine-nitrobenserie.  V.  CL  Finkelstein  and 
0.  K.  Ktjdra  (J.  Russ.  Phya.  Chem.  Soe.,  1928,  60, 
783 — 793). — The  conductivity  at  25°  and  35°  of 
nitrobenzene  solutions  containing  bromine  and  benz- 
amide  in  proportions  corresponding  with  the  com¬ 
pound  NH2Bz,Br2  increases  continuously  with  the 
concentration,  up  to  52%.  The  molecular  conductivity 
curves  at  35°  show  a  maximum  at  t;— 0*9  litre.  The 
presence  of  bromine  in  excess  increases  the  conduc¬ 
tivity,  On  electrolysis,  bromine  is  evolved  at  the 
anode  and  benz amide  is  deposited  on  the  cathode. 

R.  Truszkowski. 

Revision  of  the  theory  of  transfer  resistance. 
E.  Newbeey  (Proc.  Roy.  Soc.,  1928,  A,  119,  686 — 
689). — A  number  of  experiments  have  been  made 
with  a  new  type  of  electrolytic  cell,  designed  to 
eliminate  the  disturbing  effect  of  the  fall  of  potential 
through  the  electrolyte  obtained  with  the  type  of  cell 
used  in  previous  work.  The  table  showing  the 
relation  between  transfer  resistance  and  the  concen¬ 
tration  of  the  electrolyte,  previously  recorded  (ibid., 
1926,  A,  111,  188),  is  found  to  be  incorrect.  It  is 
now  found  that  transfer  resistance  occurs  only  when 
a  gas  is  being  liberated  at  an  electrode.  It  is  inde¬ 
pendent  of  the  concentration  of  the  electrolyte  and 
increases  with  rise  of  temperature.  The  highest 
values  are  obtained  with  very  low  current  densities; 
at  high  current  densities,  transfer  resistances  become 
very  small.  The  theory  of  the  effect  is  discussed.  It 
is  suggested  that  transfer  resistance  is  the  electrical 
resistance  of  a  film  of  gas  over  the  electrode  surface. 

L.  L.  BmcuMSHAW. 

Apparatus  for  the  moving  boundary  method 
of  determining  transference  numbers.  E,  R. 
Smith  (J.  Arner,  Chem.  Soc»,  1928,  50, 1904—1906). — 
An  apparatus  is  described  which  obviates  the  necessity 
of  calibrating  the  measuring  tube.  One  side  of  the 
apparatus  is  closed  and  is  connected  with  a  tube  of 
mercury ;  mercury  is  withdrawn  so  as  to  oppose  the 
motion  of  the  boundary,  the  weight  withdrawn  giving 
the  volume  through  which  the  boundary  has  moved. 
The  boundary  can  repeatedly  be  returned  to  the 
starting  point  for  a  fresh  determination. 

S.  K.  Tweedy. 

Measuring  P.D,  by  means  of  dropping  elec¬ 
trodes.  A,  Frumkin  and  A.  Donee  (Trans. 
Karpov  Inst.  Chem.,  1926,  No.  5,  34— 38).— If  the 
water  electrode  in  Kendrick's  apparatus  is  replaced 
by  a  mercury  dropping  electrode,  the  P.D.  at  the 
air-solution  boundary  can  be  measured. 

Chemical  Abstracts. 

Influence  of  pressure  on  the  potential  of  elec¬ 
trodes  charged  with  hydrogen  and  on  the  current- 
potential  curves.  G.  Tasdiaxn  and  E.  Jenckel 
(Z.  anorg.  Chem.,  1928,  173,  337 — 357). — In  the  cell 
(Pd  )H2|  2N -BUS  04 1  CdS  0, ,|  Cd  the  value  of  AE/p 
decreases  slightly  with  Increasing  pressure,  the  rate 
of  decrease  being  the  smaller  the  higher  is  the  tem¬ 
perature.  Similar  results  are  obtained  with  the  cell 
(Pt)H2|0 1  Ar-HCl|  CdCl2j Cd .  The  effect  of  pressure 
on  the  potential  of  platinum  electrodes  in  oxidising 
and  reducing  solutions  has  been  measured :  the 
curves  are  in  al!  cases  approximately  straight  lines. 
In  ferrous  and  ferric  chloride  solutions,  pyrogallol, 


and  quinhydrone  the  potential  becomes  less  noble 
with  increase  of  pressure  and  in  potassium  ferro-  and 
ferri -cyanide  solutions  more  noble.  The  potential  of 
the  quinhydrone  electrode  becomes  more  positive  with 
addition  of  neutral  salts,  lithium  chloride  having  the 
most  pronounced  effect ;  this  effect,  however,  is 
relatively  small.  The  potential  of  palladium  feebly 
charged  with  hydrogen  becomes  more  noble  on  keeping 
owing  to  diffusion  of  the  surface  hydrogen  into  the 
body  of  the  metal.  The  effect  of  pressure  on  the 
current -E.M.F.  curves  of  the  cells  Ni|K0H|Ni, 
Hg|H2SOd|Pt,  Pb|K0H|Pt,  Pb|H2S04|Pfc5  and 
Pt|ZnS04jPt  is  shown  in  a  series  of  curves;  in  all 
cases  increase  of  pressure  gives  a  higher  E.M.F.  for 
the  same  current.  "  A.  R.  Powell. 

Electrode  potential  of  single  crystals  of  iron, 
K.  Iwase  and  K.  Miyazaki  (Sci.  Rep,  Tohoku  Imp. 
Uiiiv,,  1928,  17,  163 — 167), — The  electrode  potential 
of  the  (110)  face  of  an  iron  single  crystal  was  found  to 
be  much  greater  than  that  of  polycrystalline  iron. 
With  the  latter  the  E.M.F.  rises  to  a  maximum  and 
then  falls,  due  to  dissolution  of  the  iron  and  contamin¬ 
ation  of  the  surface,  whilst  with  the  single  crystal  a 
constant  value  is  attained  representing  the  true 
E.M.F.  between  iron  and  the  solution. 

0.  J,  Smith  ells. 

Change  of  the  potential  of  metals,  and  of  the 
colour  and  resistance  of  certain  gold-silver- 
copper  alloys,  on  cold  rolling.  G,  Tammann  and 
C.  Wilson  (Z.  anorg.  Chem,,  1928,  173,  166—103).— 
The  surfaces  of  copper,  silver,  lead,  zinc,  cadmium, 
and  molybdenum  plates  become  less  noble  when 
polished ;  the  effect  is  reversed  on  heating.  Certain 
alloys  of  gold,  silver,  and  copper  become  noticeably 
yellower  on  rolling,  but  on  heating  the  colour  com¬ 
mences  to  fade  from  about  200°  upwards.  At  this 
temperature  the  electrical  resistance  also  commences 
to  decrease  to  a  minimum,  as  is  the  case  with  the 
components.  The  latter,  however,  then  show  an 
increase  of  resistance  until  the  neighbourhood  of  the 
m.  p,  is  attained,  whereas  the  alloys  exhibit  further 
smaller  minima,  which  run  parallel  with  changes  in 
the  colour  of  the  alloys.  H.  F,  Gillbe. 

Electrolytic  reduction  potentials  of  organic 
compounds.  III.  Nicotinic  acid.  M.  Shi  kata 
and  I.  Tachx  (Bull.  Agric,  Chem,  Soc.  Japan,  1927,  3, 
95—96 ;  el  this  voL,  648),— The  first  stage  of  the 
reduction  of  nicotinic  acid  consists  in  the  reduction 
of  the  carbonyl  to  the  formyl  group,  and  the  second 
stage  is  the  reduction  of  the  pyridine  ring.  Reduction 
does  not  take  place  in  excess  of  alkali. 

Chemical  Abstracts. 

Mechanism  of  oxidation-reduction  potential. 
I.  Oxidation-reduction  potential  of  cysteine 
and  cystine.  E.  0.  Kendall  and  D.  F,  Lob  wen 
(Biochem.  J.,  1928,  22,  669— 682).— Dixon’s  hypo¬ 
thesis  (A.,  1927,  209)  of  a  "  steady  state  3t  depending 
on  a  kinetic  equilibrium  between  the  dissociation  of 
hydrogen  from  cysteine  and  diffusion  of  hydrogen 
from  the  surface  of  the  metal  electrode  is  not  sup¬ 
ported  by  experimental  evidence.  The  drift  in  the 
reduction  potential  with  a  platinum  electrode  is  due 
to  traces  of  oxygen  or  other  oxidising  agents  adsorbed 
on  the  surface  of  the  metal.  The  steady  potential 


given  by  a  gold  electrode  is  due  to  the  failure  of 
the  gold  to  adsorb  oxygen.  The  higher  reduction 
potential  with  the  mercury  electrode  is  shown  to  be 
due  to  the  failure  of  the  oxidant  to  affect  the  mercury 
to  the  same  extent  as  it  does  platinum  and  gold. 
The  difference  in  potential  between  the  gold  and 
mercury  electrodes  in  a  solution  of  cysteine  cannot 
be  explained  by  the  higher  overvoltage  of  hydrogen 
on  mercury. 

Cysteine  on  oxidation  does  not  form  cystine 
immediately.  An  intermediate  product  which  acts 
as  the  oxidant  is  formed.  This  product  exists  in  a 
low  concentration.  In  the  absence  of  an  activating 
agent  cystine  does  not  affect  the  platinum  electrode 
and  the  reduction  potential  is  a  function  of  the 
logarithm  of  the  concentration  of  cysteine.  In  a 
solution  of  cysteine  and  cystine  containing  an  activat¬ 
ing  agent,  cystine  is  brought  into  equilibrium  with  the 
oxidant  and  the  reduction  potential  is  determined  by 
the  ratio  OSH  ;  C*S*S‘C  groups.  S.  S.  Zilva. 

Reduction  potential  of  cysteine.  D.  C. 
Harrison  and  J.  H.  Quastel  (Biochem.  J.,  1928, 
22,  683 — 688). — Metal-free  cysteine  gives  at  a  gold 
electrode  a  high  negative  reduction  potential  which 
is  not  increased  by  the  addition  of  traces  of  catalysts 
such  as  ferric  or  cupric  ions.  This  is  contrary  to  the 
result  which  would  be  expected  on  Dixon’s  hypothesis 
(A.,  1927,  209)  of  the  mechanism  by  which  the 
reduction  potential  of  cysteine  is  secured  at  the 
electrode.  S.  S.  Zilva. 

Photochemical  cell  containing'  potassium 
lerrocyanide  solution.  S.  Iimori  (Sci.  Papers  Inst, 
Phys.  Chem.  Res.  Tokyo,  1928,  8,  SuppL,  11 — 13). — 
A  cell  containing  potassium  ferrocyanide  solution  and 
having  platinum  electrodes  in  the  two  compartments, 
which  are  separated,  although  not  completely,  by  a 
porcelain  diaphragm,  yields  at  a  time  i  after  com¬ 
mencement  of  illumination  of  one  of  the  compartments 
a  P.D.  7r=X(]  — c_0‘8^)»  whilst  on  discontinuing  the 
illumination  re— X(l  —  y0/(l+^V0»  where  X  is  the 
equilibrium  potential,  and  y,  8,  and  k  arc  constants. 
The  E.M.F.  is  due  to  displacement  to  the  right  of  the 
equilibrium  [  Fe(CN)  6]"  " + 2IL>0  [  Fe(CN )  5BuO] ' ' r + 
OH'+HCN  (cf.  A.,  1927,  1157).  The  displacement 
is  dependent  only  on  the  light  intensity,  and  does  not 
obey  the  law  of  mass  action.  The  photochemical 
effect  is  greatest  at  440— 450  uu.  H.  F.  Gillbe. 

Photochemical  cells  with  complex  cyanides  of 
nickel  or  platinum.  S.  Iimori  (Sci.  Papers  Inst. 
Phys.  Chem.  Res,  Tokyo,  1928,  8,  SuppL,  14 — 15 ; 
cf.  preceding  abstract). — A  cell  containing  potassium 
niekelocyanide  or  platinocyanide  yields  an  E.M.F. 
expressed  by  -=X(1  — e~**)  during  illumination  and 
when  the  illumination  is  stopped.  The 
E.M.F.  maybe  due  to  the  temporary  formation  of  some 
kind  of  concentration  cell  by  a  change  of  complex 
dissociation  or  by  polymerisation  of  complex  ions  or 
molecules.  ”  H.  F.  Gillbe. 

Electrochemical  behaviour  of  silicate  glasses. 
V.  Electrical  properties  of  the  anode  layers. 
J.  B.  Ferguson,  M.  J,  Mulligan,  and  J.  W.  Rebbeck 
(J.  Physical  Chem.,  1928,  32,  1018—1030;  cf.  this 
ioL,  "13). — The  electrical  properties  of  various  glasses 


with  anode  layers  have  been  investigated  at  tem¬ 
peratures  up  to  100°.  Electrolysis  of  a  sample  of 
glass  with  a  sparingly  soluble  anode  material  such  as 
mercury  shows  a  decrease  in  current  as  electrolysis 
proceeds,  duo  to  a  counter  E.M.F.  set  up  and  to  an 
increase  in  true  resistance  of  the  sample  itself.  At 
low  voltages,  the  counter  E.M.F.  may  nearly  equal 
the  voltage  applied,  but  at  high  voltages  it  tends  to  a 
constant  value,  and  the  minimum  voltage  required 
in  this  case  increases  as  electrolysis  proceeds.  The 
resistance  of  a  mercury  anode  glass  layer  is  many  times 
greater  than  that  of  the  original  glass  and  changes 
with  temperature  according  to  the  rule  of  Rasch  and 
Hinricksen  (A.,  1908.  in  149).  With  soluble  anode 
materials,  the  current  shows  little  change  during 
electrolysis  when  the  applied  P.D.  is  constant.  The 
smaller  counter  E.M.F.  of  constant  value  obtained 
under  such  conditions  are  chemical  in  origin.  The 
electrical  effects  which  accompany  current  reversal 
arc  described  for  silicate  glasses  with  mercury- con¬ 
taining  anode  layers.  Hopkinson’s  experiment  on 
residual  charge  (Phil.  Trans.,  1877,  167,  599)  has  been 
repeated  under  new  conditions.  L.  S.  Theobald. 

Reactions  of  lead  in  the  lead  accumulator.  W. 
Seith  (Z.  Elektrochem.,  1928,  34,  362— 363).— In¬ 
vestigations  have  been  made  with  a  cell  consisting  of 
a  plate  of  radioactive  lead  (negative)  and  one  of 
inactive  lead  (positive)  immersed  in  30%  sulphuric 
acid.  During  the  usual  charge  and  discharge  pro¬ 
cesses  inactive  lead  is  transferred  to  the  positive 
plate.  The  same  result  is  obtained  "when  a  stream 
of  inert  gas  is  bubbled  through  the  cell  on  open  circuit, 
the  electrolyte  having  previously  been  saturated 
with  inactive  lead  sulphate.  The  effect  is  ascribed  to 
interchange  between  surface  lead  atoms  and  lead  ions 
in  the  electrolyte,  and  the  occurrence  of  this  pheno¬ 
menon  has  been  demonstrated  by  other  methods. 
The  quantity  of  lead  thus  exchanged  appears  to  be 
proportional  to  the  concentration  of  lead  in  the 
electrolyte,  independent  of  the  direction  of  the  current 
flow,  and  greater  at  the  lead  plate  than  at  the  lead 
dioxide  plate.  H.  F.  Gillbe. 

Overpotentials  produced  by  films  of  hydrogen 
less  than  one  molecule  thick.  A.  L.  McAulay 
and  D.  P.  Mellor  (Nature,  1928,  122,  170 — 171). — 
With  a  mercury  cathode,  A7-sulphuric  acid  as  elec¬ 
trolyte,  and  currents  of  the  order  of  1  micro-amp./ 
cm.2,  overpotentials  of  0*3 — 0*4  volt  were  produced 
when  less  than  one  eighth  of  a  uni  molecular  layer  of 
hydrogen  had  been  deposited.  Complete  elimination 
of  oxygen  was  essential.  A.  A.  Eldridge. 

Metal  overvoltage  measurements  with  the 
cathode-ray  oscillograph.  E.  Newbery  (Proc. 
Roy.  Soc.,  1928,  A,  119,  680—086;  cf.  J.C.S.,  1917, 
111,  470). — The  author's  previous  work  on  metal 
overvoltages,  carried  out  with  the  aid  of  a  rotating 
commutator,  has  been  checked  by  measurements 
with  the  cathode-ray  oscillograph.  The  apparatus 
was  identical  with  that  previously  described  with  the 
exception  of  the  electrode  vessel,  which  was  re- de¬ 
signed.  The  type  of  cell  formerly  used  was  found  to 
give  erroneous  values  for  transfer  resistance,  although 
the  values  for  overvoltage  were  correct.  The  elec¬ 
trodes  used  were  copper,  silver,  zinc,  cadmium, 


mercury,  lead,  iron,  nickel,  and  cobalt,  and  the  elec¬ 
trolytes  were  Absolutions  of  the  corresponding 
metallic  sulphates  (for  iron,  ferrous  and  ferric 
sulphates),  except  in  the  ease  of  silver,  lead,  and 
mercury,  where  the  nitrates  were  used.  The  results 
show  that  overvoltage  and  transfer  resistance  do  not 
occur  unless  a  gas  is  being  liberated  at  the  electrode. 
Hydrogen  is  always  deposited  along  with  the  metals 
of  the  iron  group  when  these  are  separated  electro - 
lytically  from  pure  solutions  of  their  respective  salts, 
and  this  gives  rise  to  hydrogen  overvoltage  at  the 
cathode.  The  reason  for  the  retarded  deposition  of 
the  metals  of  the  iron  group  is  discussed,  and  it  is 
shown  that  the  hydrated  ion  theory,  previously 
suggested  by  the  author,  accounts  for  the  observed 
facts.  01  ass  to  neJs  hypothesis,  that  the  metals  are 
primarily  deposited  in  a  metastable  form  which  has  a 
different  electronic  arrangement  from  the  ordinary 
form,  appears  to  be  very  improbable. 

L.  L.  Birctjmshaw. 

Disperso-electricity.  H,  G.  Bos  (Cliem.  Week* 
blad,  1928,  25,  259—263 ;  cf.  ibid.,  45,  66).— The 
factors  which  determine  the  maximum  dispersion 
potential  (dispersal  A)  are  considered  theoretically, 
and  are  the  primary  effect,  g/,  the  specific  secondary 
effect,  k}  the  partial  tertiary  effect,  L,  as  well  as  the 
conductivity  of  the  gases,  capacity  of  the  apparatus, 
etc.  When  is  nil,  the  value  of  the  dispersel  A 
reaches  vanishing  point  with  an  earthed  vessel  what¬ 
ever  the  values  of  the  other  factors  ;  it  is  thus  possible 
to  remove  risk  of  fire  when  spraying  inflammable 
fluids  in  those  cases  in  which  admixture  of  another 
material  will  reduce  the  value  q{  to  zero. 

S.  I.  Levy. 

Homogeneous  gas  reactions,  II.  Intro- 
duction  of  quantum  theory.  L.  3.  Kassel  (J. 
Physical  Ohem.,  1928,  32,  1065—1079). — Theoretical. 
The  theory  of  unimolecular  reactions  previously 
advanced  (this  vol.,  372)  is  extended  by  the  introduc¬ 
tion  of  quantised  degrees  of  freedom,  and  the  case  of 
quantum  oscillators  of  a  single  frequency,  and  that 
of  two  frequencies  the  quotient  of  which  is  an  integer, 
are  developed.  When  applied  to  the  decomposition  of 
nitrogen  pentoxide,  the  theory  accounts  for  the  rate 
of  this  reaction  at  moderate  pressures,  but  not  so 
satisfactorily  for  the  rate  at  the  lowest  pressures 
investigated.  It  is  also  applied  to  the  decomposition 
of  azo  me  thane,  L.  S.  Theobald. 

Homogeneous  reaction  between  hydrogen  and 
oxygen.  C.  H.  Gibson  and  C.  N.  Hinshelwood 
(Proc.  Roy.  Soe.,  1928,  A,  119,  591 — 606 ;  cf.  this 
vol.,  483).- — The  kinetics  of  the  reaction  between 
oxygen  and  hydrogen  have  been  investigated  between 
500°  and  600°,  porcelain  reaction  vessels  being 
substituted  for  silica.  The  results  confirm  those 
previously  obtained.  Above  500°,  a  homogeneous 
reaction  of  high  and  variable  order  comes  into 
prominence ;  the  temperature  coefficient  is  high, 
and  at  high  temperatures  and  pressures  the  reaction 
is  retarded  by  increasing  the  surface  exposed  to  the 
gases.  The  rate  is  approximately  proportional  to 
the  cube  of  the  hydrogen  concentration  and  to  a 
power  of  the  oxygen  concentration  which  is  greater 
than  unity.  Steam,  argon,  nitrogen,  and  helium 


accelerate  the  reaction  markedly,  the  effect  of  the 
inert  gas  being  nearly  the  same  at  all  stages  of  the 
reaction  and,  for  pressures  up  to  400  mm.,  increasing 
linearly  with  its  concentration.  The  accelerating 
influence  is  roughly  in  the  order  5  :  4  :  3  :  1.  The 
results  are  interpreted  by  assuming  that,  reaction 
chains  arc  propagated  through  the  gas.  The  chains 
are  broken  by  deactivation  of  molecules  in  a  hetero¬ 
geneous  reaction  at  the  walls  of  the  vessel,  and 
lengthened  by  the  presence  of  the  inert  gases,  which 
increase  the  time  during  which  any  molecule  in  the 
gas  phase  escapes  contact  with  the  walls.  The  order 
of  effectiveness  of  the  inert  gases  can  be  correlated 
with  the  diffusion  coefficients.  Oxygen  and  hydrogen 
may  exert  an  “  inert  gas  effect in  addition  to  their 
normal  mass  action  effects  as  participants  in  the 
reaction.  Consideration  of  this  throws  some  light 
on  the  nature  of  the  reaction  chains,  and  a  working 
hypothesis  of  the  mechanism  of  the  reaction  is  con¬ 
structed,  The  conditions  affecting  the  transfer  of 
internal  energy  from  one  molecule  to  another  in 
collisions  are  discussed.  L.  L.  Bircumshaw. 

Combustion  of  hydrocarbons  ;  hydroxylation 
and/or  peroxidation.  W.  A.  Bone  (Nature,  1928, 
122,  203— 204),— It  is  considered  that  normally  and 
chiefly  the  combustion  process  is  one  of  hydroxylation 
and  not  peroxidation,  although  the  latter  mechanism 
is  not  excluded.  The  evidence  supporting  this  view 
is  summarised.  A,  A.  Eld  ridge. 

[Combustion  of  hydrocarbons.]  A.  Egekton 
(Nature,  1928,  122,  204). — The  behaviour  of  anti¬ 
knocks  and  pro-knocks  is  more  easily  understood  if 
the  first  step  in  the  combustion  process  is  assumed  to 
be  the  temporary  formation  of  a  peroxide.  Such  a 
process  does  not  necessarily  involve  dissociation  of 
oxygen  molecules.  A.  A.  Eld  ridge. 

Propagation  of  flame  in  mixtures  of  natural 
gas  and  air.  H.  F.  Coward  and  IL  P,  Green  wald 
(U.S.  Bureau  of  Mines  Tech.  Paper,  No.  427,  28  pp. ; 
cf.  A.,  1927,  834). — The  differences  in  properties  of 
methane-air  and  natural  gas-air  mixtures  with  regard 
to  the  initiation  and  propagation  of  flame  and  the 
limits  of  inflammability  have  been  investigated* 
The  natural  gas  was  composed  of  paraffin  hydro¬ 
carbons,  chiefly  methane,  with  not  more  than  3% 
of  nitrogen.  Since  certain  properties,  e.g.,  limits  of 
inflammability,  follow  the  mixture  rule,  allowance 
can  be  made  for  the  variations  in  composition  which 
natural  gas  may  show.  Natural  gas  ignites  somewhat 
more  readily  than  methane,  whether  ignited  by  the 
hot  walls  of  a  quartz  tube,  a  nickel  bar,  or  an  electric 
spark.  With  quartz,  the  ignition  temperature  is 
15—55°  lower,  according  to  the  proportion  of  inflamm¬ 
able  gas  present,  and  the  time  lag  of  ignition  in  the 
natural  gas  and  air  is  shorter.  With  a  nickel  bar  as 
the  source  of  ignition,  the  ignition  temperature  is 
30°  lower  throughout  the  whole  range  than  that  of 
methane,  but  400—500°  higher  than  in  a  quartz  tube. 
A  weaker  electric  spark  is  required  to  ignite  natural 
gas  and  the  percentage  of  natural  gas  in  the  most 
sensitive  mixture  (7*3— 8*6%)  is  less  than  that 
required  with  methane.  The  limits  of  inflammability 
of  natural  gas  in  air  are  slightly  less  than  those  for 
methane.  The  maximum  speed  of  uniform  movement 
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of  flame  for  natural  gas  in  air  is  greater  than  that  for 
methane  and  less  natural  gas  is  required.  Details 
are  given  of  experiments  in  a  tube  100x1  ft,  to 
determine  the  speeds  of  uniform  movement  of  flame 
in  natural  gas,  methane,  ethane,  propane,  and  butane 
separately.  The  results  for  methane  confirm  those 
obtained  by  Mason  and  Wheeler  (J.C.S.,  1917,  Ill, 
1050)  except  for  a  difference  in  speed  of  9  cm. /sec. 
near  the  lower  limit  of  inflammability. 

L.  S.  Theobald. 

Effect  of  alkali-metal  compounds  on  com¬ 
bustion.  C.  A,  Thomas  and  C.  A.  Hochwalt. — See 
B.,  1928,  558. 

Explosions  not  generally  guarded  against. 
W.  P.  Jorissen  (Chem.  Weekblad,  1928,  25,  228 — 
230). — The  explosion  limits  for  mixtures  of  air  and 
ammonia,  with  and  without  small  proportions  of 
inflammable  gases,  and  of  other  mixtures  not  gener¬ 
ally  recognised  as  explosive,  have  been  determined 
under  various  conditions.  Dichloroethylene  has 
definite  and  fairly  wide  explosion  limits  with  air. 
Trichloroethylene  is  non-explosive  in  air,  but  lowers 
the  explosion  limits  of  combustible  gases. 

S.  I.  Levy. 

Rate  of  decomposition  of  nitrogen  pentoxide 
at  very  low  pressures.  A.  G.  Loomis  and  D.  F. 
Smith  (J.  Amer.  Chem.  Soe.,  1928,  50,  1864 — 1869). 
— Objections  are  raised  to  the  method  of  Hirst  and 
R-ideal  (A.,  1928,  32) ;  the  experiments  were  repeated 
at  30°  in  an  improved  apparatus.  The  results  show 
that  at  very  low  pressures  adsorption  and  occlusion 
effects  involve  a  large  fraction  of  the  gas  present ; 
the  sudden  increase  in  velocity  at  these  pressures 
observed  by  Hirst  and  R  ideal  is  probably  non¬ 
existent  (cf.  Hibben,  A.,  1927,  948).  All  previously 
published  information  on  this  decomposition  rate  is 
considered  to  be  questionable.  S.  K.  Tweedy. 

Active  nitrogen.  V.  Decay  of  the  nitrogen 
afterglow.  E.  J.  B.  Willey  (J.C.S.,  1928,  1820— 
1629 ;  cf.  A.,  1926,  893;  1927,  431,  1038).— Photo¬ 
metric  studies  of  the  decay  of  the  nitrogen  afterglow 
indicated  that  the  process  is  bi molecular  with  respect 
to  the  glow-producing  system  between  the  pressures 
of  2  and  8  mm.,  a  result  which  agrees  with  the  state¬ 
ments  of  Angerer  (A.,  1921,  ii,  257)  and  Bonhoeffer 
and  Kaminsky  (A.,  1927,  801).  Kinetically,  however, 
the  reaction  is  of  the  fifth  order,  and  it  is  suggested 
that  this  is  due  to  the  occurrence  of  an  initial  ter- 
molecular  reaction,  2N+N2==N2A+N2B,  followed  by 
two  rapid  bimoleeular  reactions,  N2 + N> A = N2° + N, 2"1} 
and  N2+N2B=N2B+N/.  F.  J.  Wilkins. 

Velocity  of  thermal  decomposition  of  malonic 
acid,  J,  Las  kin  (Trans.  Siberian  Acad.  Agric, 
Forestry,  1926,  6,  No.  1,  7  pp. ;  Chem.  Zentr., 
*928,  .  i,  1254).— The  thermal  decomposition  of 
malonic  acid  is  unimolecular ;  the  velocity  coefficient 
at  138°  is  0-021.  '  A,  A.  Eldridge. 

Velocity  coefficient  for  bimoleeular  reactions 
^  solution.  D.  H.  Peacock  (Nature,  1928,  122, 
131—132 ;  cf,  Kassel,  this  vol.,  598).— If  activated 
molecules  of  solute  are  deactivated  by  collision  with 
solvent  molecules,  the  latter  may  acquire  a  higher 
velocity,  or  be  themselves  activated,  or  radiation 
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may  be  emitted.  The  consequences  of  these  postu¬ 
lates  are  discussed.  The  number  of  activated 
molecules  present  may-  not  be  given  by  the  usual 
expression  e~E*RT  for  complex  organic  substances ; 
“  electron  tautomerism,”  with  the  activated  and 
ordinary  forms  in  equilibrium,  may  prevail.  The 
velocity  of  reaction  would  then  depend  on  the  life 
of  the  activated  molecules.  Conditions  in  a  solution 
are  favourable  to  the  stabilisation  of  such  “  tauto- 
merides.”  A.  A,  Eldridge. 

Reactions  in  liquid  hydrogen  sulphide.  IV. 
TMohydrolysis  of  esters.  A.  W.  Ralston  and 
J.  A.  Wilkinson  (J,  Amer.  Chem.  Soe.,  1928,  50, 
2160 — 2162). — The  following  esters  of  thioacetic  acid 
were  prepared  by  Obermeyer  s  method  {A.,  1888, 
124):  methyl ;  ethyl,  b.  p.  115—116°;  propyl; 
isopropyl,  b.  p.  122—123°;  n -butyl,  h.  p,  134 — 135°; 
phenyl,  b.  p.  110—111°  (8  mm.).  These  esters  are 
thiohydrolysed  in  liquid  hydrogen  sulphide  into  free 
acid  and  mercaptan ;  the  degree  of  hydrolysis,  deter¬ 
mined  by  conductivity  measurements,  increases  with 
the  mol.  \vt.  of  the  ester,  and  even  at  —77°  is  several 
times  the  value  for  the  hydrolysis  of  the  analogous 
oxygen  esters  in  water  at  the  ordinary  temperature. 

S,  K.  Tweedy. 

Velocity  of  decomposition  of  tribromoacetic 
acid  in  water.  O.  J3e  Groote  (Bull.  Soc.  cliim. 
Belg.,  1928,  37,  225 — 239) . — The  velocity  of  decom¬ 
position  of  tribromoacetic  acid  in  water  has  been 
measured  by  following  the  rate  of  evolution  of  carbon 
dioxide,  the  decrease  of  acidity,  and  the  variation  of 
the  conductivity  of  the  solution.  The  decomposition 
occurs  through  the  intermediate  formation  of  the 
tribromoacetate  ion.  The  velocity  is  independent, 
at  least  in  dilute  solution,  of  the  concentration  of 
hydrogen  ion.  F.  J.  Wilkins. 

Alkaline  hydrolysis  of  esters  in  aqueous- 
alcoholic  solution.  II.  Interaction  of  phen- 
oxides  and  aliphatic  esters.  E.  S.  Gyngell 
(J.C.S.,  1928,  1784—1785;  cf.  A.,  1928,  1134;  Smith, 
A.,  1927,  213). — The  expression  deduced  earlier  for 
the  rate  of  alkaline  hydrolysis  of  esters  in  aqueous- 
alcoholic  solution  has  been  applied  with  satisfactory 
results  to  a  series  of  aliphatic  esters.  In  all  cases, 
except  for  the  esters  of  oxalic  acid,  the  reaction  pro¬ 
ceeded  as  a  result  of  the  hydrolysis  of  the  phenoxide. 

F.  J.  Wilkins. 

Velocity  of  esterification  of  nitrobenzoic  acids 
in  ethylene  glycol  and  of  naphthoic  acids  in 
glycerol.  A.  Kailan  and  E.  Kkakauer  (Monatah., 
1928,  49,  347— 384).— The  velocities  of  esterification 
of  the  nitrobenzoic  acids  in  ethylene  glycol  and  of 
the  naphthoic  acids  in  glycerol,  each  in  presence  of 
water  and  catalysed  by  hydrogen  chloride,  were 
measured  at  25°,  and  the  coefficients  are  expressed 
as  empirical  functions  of  the  concentrations  of  water 
(w)  and  of  hydrogen  chloride  (c).  The  coefficients 
increase  proportionally  to  c  in  glycerol  and  glycol 
containing  little  water  and  in  glycerol  containing 
more  water,  but  more  rapidly  in  ethylene  glycol 
containing  more  water  (cf.  Kailan  and  Mel k us,  A., 
1927,  749).  Combining  new  with  earlier  results  (cf. 
Kailan  and  Lipkin,  A.,  1927,  1148),  the  ratios  of 
the  coefficients  for  benzoic  acid  to  those  for  o-,  ni~s 
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unci  ynj^mfcrobsnzoic  ficicls  stt  c *  1  cmd  **  0-065, 

are,  in  alcohol,  1  :  0-054  :  0*57  :  0*70  :  0-39  :  1*00;  in 
glycol,  1  :  0*038  :  0*69  :  0*79  :  —  :  —  ;  in  glycerol, 

1  :  0*068  :  0*63  :  0*80  :  0*61  :  0*93,  The  steric  hin¬ 
drance  of  the  o-nitro-group  is  thus  less  in  glycerol 
and  greater  in  ethylene  glycol  than  in  alcohol,  causing 
more  rapid  esterification  in  glycerol  than  in  glycol. 
At  small  values  of  c  the  velocities  are  less  in  glycerol 
than  in  alcohol,  but  at  higher  values  greater,  owing 
to  the  greater  retarding  action  of  water  on  the  alcoholic 
solution.  The  esterifications  arc  all  practically  com¬ 
plete  :  the  reverse  reaction  is  thus  inconsiderable. 

The  velocities  of  chlorohydrin  formation  in  absence 
and  in  presence  of  the  acids  (cf.  Kailan  and  Goitein, 
A,,  1927,  1187)  are  determined,  and  employed  to 
correct  the  values  from  which  the  velocities  of 
esterification  are  calculated. 

At  183°  the  naphthoic  acids  are  esterified  in  glycerol, 
without  mineral  acid,  and  give  “  sesquimolecular 
coefficients  which  are  about  20%  less  in  presence  of 

2  g.-mols.  of  water  per  litre  than  when  anhydrous 
glycerol  is  used.  In  the  latter,  the  ratios  of 
&P5  for  benzoic  and  a-  and  (3 -naphthoic  acids  are 
1  :  0*109  :  0*090,  showing  that  benzoic  acid  must  be 
more  strongly  dissociated  than  even  a -naphthoic  acid 
(on  the  assumption  that  the  esterification  is  catalysed 
by  hydrogen  ions). 

The  following  solubilities  are  given  (at  25°,  in 
g.-mols. /litre  of  anhydrous  solvent)  :  -p-nitrobenzoic 
acid  in  glycol,  0*08 ;  a-  and  p-naphthoie  acids  in 
glycerol,  0*0175  and  0*0190,  respectively. 

E.  W.  WlGNALL. 

Velocity  of  esterification  of  monoamine- 
benzoic  acids  and  of  pyridine-1-  and  2-carboxylic 
acids  in  glycol  and  in  glycerol.  A.  Kailan  and 
Y.  M.  Diab  (Monatsh.,  1928,  49,  316—346;  cf. 
Kailan  and  Lipkin,  A.,  1927,  1148).— The  velocity  of 
esterification  at  25°  of  o-,  m-,  and  p-aminobenzoic 
acids  and  of  pyridine- 1-  and  -2-carboxylic  acids  in 
anhydrous  and  moist  ethylene  glycol  and  in  an¬ 
hydrous  glycerol  in  presence  of  hydrogen  chloride  as 
catalyst  has  been  measured ;  the  measurements  were 
extended  to  moist  glycerol  for  m-  and  p-aminobenzoic 
acids  and  for  nicotinic  acid.  The  relationship 
between  the  unimolecular  velocity  coefficients,  the 
water  content  (it>)  of  the  medium,  and  the  excess  of 
the  concentration  of  hydrochloric  acid  over  that  of 
the  organic  acid  or  that  of  the  ester  (C)  is  expressed 
by  an  empirical  formula  for  the  three  last-named  acids. 
Chlorohydrin  formation  must  be  taken  into  account 
in  all  cases  for  the  anhydrous  media  and  this  coefficient 
has  the  value  4*5 — 6*0  x  1th5,  The  velocity  coeffi¬ 
cients  increase  more  rapidly  in  anhydrous  and  moist 
glycol  and  in  glycerol  than  both  the  concentration  of 
the  total  and  of  the  “  free hydrogen  chloride. 

The  velocities  in  glycol  and  in  glycerol  are  com¬ 
pared  with  those  in  ethyl  alcohol  (Kailan,  A,,  1967, 
ii,  242).  The  effect  of  water  is  practically  the  same 
in  glycol  and  in  glycerol,  but  is  less  than  in  ethyl 
alcohol.  The  steric  effect  of  the  amino-group  in  the 
ortho- position  is  greater  in  glycol  and  less  in  glycerol 
than  in  ethyl  alcohol.  Under  comparable  conditions 
the  velocity  coefficients  of  nicotinic  and  picolinic 
acids  are  approximately  4:1  in  glycol  and  glycerol 
and  approximately  2  :  1  in  ethyl  alcohol.  The  differ¬ 


ences  between  the  velocity  of  esterification  of  benzoic 
acid  and  of  the  three  aminobenzoic  acids  are  practi¬ 
cally  the  same  in  ethyl  alcohol,  glycol,  and  glycerol. 
Thus  for  (7=1  /3  and  w=0*03  the  ratios  of  the  velocity 
coefficients  of  benzoic  acid  and  o-,  m-?  and  p- ami  no- 
benzoic  acids  are  in  ethyl  alcohol  1 :  6*613  :  6*66  :  6*76, 
in  ethylene  glycol  1 :  6*616  :  6*67  :  0*82,  and  in  glycerol 
1  :  6*015  :  6*66  :  6*91.  I.  Vogel. 

Kinetic  salt  effect.  I.  Reaction  between 
sodium  monocMoroacetate  and  sodium  thio¬ 
sulphate.  A.  N.  Kajppanna  (J,  Indian  Chem.  Soc., 
1928,  5,  293— 298).— The  reaction  between  sodium 
thiosulphate  and  sodium  monocMoroacetate  has  been 
studied  at  50°,  60°,  and  70°.  A  satisfactory  bi- 
moleeular  velocity  coefficient  is  obtained,  which,  in 
accord  with  Bronsted’s  theory  of  ionic  reactions, 
increases  as  the  total  ionic  concentration  increases. 
The  temperature  coefficient  is  2  in  the  neighbourhood 
of  60°.  The  coefficient  which  measures  the  ionic 
effect  is  practically  independent  of  the  temperature 
between  50°  and  76°,  but  decreases  rapidly  between 
25°  and  56°.  Alkali  chlorides,  sulphates,  and  nitrates 
increase  the  velocity  coefficient,  the  ionic  effect 
increasing  in  the  order  lithium,  sodium,  ammonium, 
potassium,  and  sulphate,  nitrate,  chloride. 

H.  F.  Gillbe. 

Water  concentration  and  the  rate  of  hydrolysis 
of  sucrose  by  invertase.  J,  M.  Nelson  and 
M.  P.  Schubert  (J.  Amer.  Chem.  Soc.,  1928,  50, 
2 1 88 — 2 193) . — Hydrolysis  measurements  on  aqueous- 
alcoholic  solutions  of  sucrose  containing  invertase 
indicate  that  the  water  concentration  is  the  primary 
factor  influencing  the  velocity  of  hydrolysis,  the 
alcohol  and  sucrose  concentrations  being  of  minor 
significance  when  the  sucrose  concentration  exceeds 
26%.  The  affinity  constant  of  invertase  for  sucrose, 
as  measured  by  the  method  of  Michaelis  and  Menten 
(A.,  1913,  i,  540),  is  inaccurate,  the  disturbing  factor 
possibly  being  the  change  in  water  concentration. 

S.  K.  Tweedy. 

orffto-Effect  and  reactivity.  I.  Magnitude 
and  cause  of  the  ortho-effect  in  the  hydrolysis 
of  aromatic  esters.  K.  Kihdler  [with  K.  G. 
Ellingbs]  (Annalen,  1928,  464,  278— 292).— The 
total  effect  of  a  radical  R  in  the  orl/io-position  with 
respect  to  carbethoxyl  in  a  benzene  nucleus  is  a 
summation  of  two  effects  :  (1)  the  influence  of  K  on 
the  strength  of  attachment  of  the  whole  aryl  grouping 
to  the  carbethoxyl  group,  shown  in  previous  papers 
to  determine  the  rate  of  hydrolysis  of  the  ester  (A., 
1927,55,  338),  and  (2)  the  direct  influence  of  R  as  a 
centre  of  unsaturation  on  the  carbonyl  group.  It 13 
possible  to  determine  the  second,  or  “  or£fa?*-effeet 
as  follows  :  The  orlho-eRect  is  negligible  in  esters  of 
the  type  R*C6H4UH:CHU02Et,  The  strength  of 
attachment  (a)  of  phenyl,  that  (b)  of  R*C6HA%  that 
(a')  of  styryl,  and  that  (V)  of  R*C6H4‘CH*CH*  are 
found  to  be  connected  by  the  equation 
a1  :  b\  By  determining  the  rates  of  hydrolysis  of  a 
series  of  ^-substituted  benzoic  and  cinnamic  esters  it 
is  thus  possible  to  calculate  (b)3  and  so  determine 
the  direct,  ortko-e Sect.  For  R=F,  Cl,  Br,  I,^ana 
NOs,  the  relative  strengths  of  attachment  of  It*C6B4‘ 
to  the  carbethoxyl  group  are  given  by  the  figures 
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18-2,  25-2,  106,  15‘8,  and  1*91,  respectively,  the 
relative  ortko-e&eets  of  E-  being  given  by  the  figures 
1,  2,  5,  7*5,  and  11,  respectively.  These  last  figures 
assume  more  importance  when  expressed  on  the  basis 
of  Cl— 35-5,  when  they  become  17*8,  35*5,  88*8,  and 
133  for  the  four  halogens. 

New  experimental  work  includes  the  measurement 
of  the  velocity  coefficients  for  the  alkaline  hydrolysis 
of  the  following  esters :  ethyl  o-  and  p-fluoro-, 
o-ehloro-,  o-bromo-,  o-iodo-?  and  o-nitro- benzoates ; 
ethyl  o-fl uorocinmmate  (b.  p.  140— -14 1  ® / 1 1  mm,; 
o-fluorocinnamic  acid  has  m.  p.  175%  corrj,  ethyl 
p -fluorocinnamale,  m.  p.  30 — 32°,  b.  p.  135—140°/ 
1  i  mm.  (p-fluorocinnamie  acid  has  m.  p.  208°,  corr.}, 
ethyl  o-  and  p-bromo-,  o-  and  p-iodo«,  and  m-araino- 
cinnamates. 

The  cause  of  the  ortho- effect  is  discussed.  It  is  not 
steric  in  origin  and  Is  attributed  to  the  unsaturated 
nature  of  the  group  in  question.  The  strongly 
unsaturated  nitre-group  lias  a  particular  large 
ortho^m ct.  ~  E.  E.  Turner. 

Carbon  dioxide  cleavage  from  acetonedicarb- 
oxylic  acid.  E.  O.  Wno  (J.  Physical  Chem.,  1928, 
32,  961— 981).— The  decomposition  of  acetonedi- 
carboxylic  acid  in  various  solvents  alone  and  with 
catalysts  has  been  investigated  between  0°  and  60°. 
The  reaction  obeys  the  unimolecular  law,  is  prac¬ 
tically  independent  of  the  nature  of  the  walls  of  the 
reaction  vessel,  and  is  not  autocatalysed  by  acetone, 
a  product  of  the  decomposition.  The  reaction  rates 
in  water,  aniline,  and  various  alcohols  permit  no 
relationship  to  he  expressed  between  velocity  of 
reaction  and  specific  properties  of  the  solvent.  The 
curve  obtained  by  plotting  h  against  mol.  fractions 
for  mixtures  of  isopropyl  alcohol  and  water  is  sym¬ 
metrical  about  a  maximum  value  of  h  at  equi* 
molecular  composition.  Small  amounts  of  water 
catalyse  the  decomposition  in  the  alcohol  and  vice 
versa .  With  water  as  solvent,  the  decomposition  is 
catalysed  by  various  nitrogen  bases,  especially 
aniline,  and  in  both  water  and  isopropyl  alcohol,  the 
efficient  catalysts  all  contain  the  amino-group,  but 
no  relation  between  catalytic  activity  and  the  strength 
of  the  base  could  be  detected.  Contrary  to  the 
demands  of  Taylor’s  theory  of  negative  catalysis, 
ethyl  bromide  increases  the  rate  of  reaction  in  aniline, 
the  velocity  coefficient  rising  to  a  maximum  and  then 
decreasing  as  the  concentration  of  ethyl  bromide 
increases.  Increasing  concentration  of  hydrochloric 
acid  decreases  the  rate  of  decomposition  in  water  at 
50°  to  a  constant  value.  Neutral  salts  such  as 
potassium  bromide,  sodium  nitrate,  and  sodium 
chloride  have  no  effect,  sodium  sulphate  produces  a 
slight  acceleration,  and  salts  which  hydrolyse  to  give 
an  alkaline  reaction  increase  the  reaction  rate.  Gelatin 
and  egg-albumin,  but  not  starch,  have  an  accelerating 
effect.  The  temperature  coefficients  in  the  various 
solvents  have  been  determined.  They  decrease  as 
temperature  increases  and  with  addition  of  a  catalyst, 
the  critical  increments  vary  but  slightly  with  tem¬ 
perature  for  a  given  solvent,  but  are  different  with 
the  various  solvents  and  also  with  the  catalysts.  ^  A 
mechanism  of  the  reaction,  postulating  the  formation 

an  unstable  intermediate  compound  of  the  formula 


(CH2-C02H)2C0*X,  where  X  is  the  catalyst,  is  dis¬ 
cussed,  together  with  explanations  of  the  observed 
decrease  in  percentage  decomposition  with  a  fall  in 
temperature.  L.  S,  Theobald. 

Synthesis  of  ammonia  by  the  electric  discharge 
in  the  presence  of  mercury.  A.  J.  A.  Van  bee 
Wyk  (J.  Chim.  phys.,  1928,  25,  251— 289)— An 
apparatus  is  described  for  measuring  the  rate  of 
formation  of  ammonia  from  its  elements  under  the 
action  of  a  silent  electric  discharge  in  presence  of 
mercury,  which  acts  as  one  of  the  electrodes.  The 
influence  of  the  area  of  the  mercury  surface,  the  rate 
of  flow  of  the  gases,  the  composition  of  the  gaseous 
mixture,  and  the  presence  of  oxygen  in  the  gases 
has  been  studied.  In  any  series  of  experiments 
with  the  same  gaseous  mixture  the  initial  velocity  of 
the  reaction  depends  on  the  gaseous  mixture  employed 
in  the  previous  series,  but  finally  becomes  constant 
and  characteristic  of  the  series.  It  is  concluded  that 
the  reaction  is  heterogeneous  and  that  there  is  inter¬ 
mediate  formation  of  a  hydride  of  mercury  which  is 
decomposed  by  the  nitrogen.  The  formation  and 
properties  of  this  hydride  are  discussed.  The  reaction 
is  unimolecular  with  respect  to  hydrogen  and  atomic 
with  respect  to  nitrogen.  The  optimum  reaction 
velocity  is  reached  when  the  composition  of  the 
reactants  is  2H2‘N2.  W.  A.  Richardson. 

Oxidation  of  ferrous  hydroxide  in  sodiimi 
hydroxide  solution  by  means  of  air.  S.  Miya¬ 
moto  (Bull.  Chem.  Soc.  Japan,  192S,  3,  137—141). — 
A  current  of  air  was  drawn  through  a  suspension  of 
ferrous  hydroxide  in  sodium  hydroxide  solution  and 
the  quantity  of  ferric  hydroxide  determined  by  dis¬ 
solving  in  acid  and  titrating  with  permanganate. 
The  reaction  velocity  coefficient  k  is  independent  of 
the  quantity  of  ferrous  hydroxide  present  and  Its 
value  is  identical  with  that  for  the  oxidation  of 
sodium  sulphite  and  stannous  hydroxide  in  alkaline 
solution.  The  value  of  k  is  only  slightly  affected  by 
temperature,  but  decreases  with  increasing  concen¬ 
tration  of  sodium  hydroxide,  since  the  velocity  is 
probably  determined  by  the  speed  of  dissolution  of 
oxygen,  which  is  decreased  by  the  sodium  hydroxide. 

S.  J.  Gregg, 

Relationship  between  the  velocity  of  deposition 
of  radium-F  and  the  condition  of  the  precipit¬ 
ating  metal.  G.  Tammann  and  C.  Wilson  (Z. 
anorg.  Chem,,  1928,  173,  137 — 155). — Copper  and 
nickel  precipitate  all  radium -jF  atoms  which  come  into 
contact  with  their  surfaces,  whereas  with  silver  and 
soft  iron  the  precipitation  is  incomplete.  The  pre¬ 
cipitation  velocity  is  greater  for  the  hard  form  of  a 
metal  than  for  the  soft,  and  whilst  for  the  base  metals 
it  is  proportional  to  the  concentration  of  the  radium- F$ 
for  noble  metals  it  is  approximately  proportional  to 
the  square  root  of  the  concentration.  Gold,  palladium , 
and  platinum,  and  the  copper-silver  and  silver-gold 
alloys,  adsorb  radium -F  to  double  the  extent  when 
hard  than  when  soft.  Radium- Fm  precipitated  by 
active  chromium,  but  to  only  a  slight  extent  by  the 
passive  metal ;  the  same  is  true  of  alloys  of  chromium 
with  ferromagnetic  metals.  H*  F,  Gillbe, 

Dissolution  and  hydration  velocities  of 
kieserite.  B.  Uebler  (Mitt,  Kali-Forschunge- 
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Anst.,  1927,  45 — 69;  Chem.  Zentr.,  1928,  i,  736— 
737}— The  velocity  of  dissolution  of  a  particular 
specimen  of  kieserite  is  increased  by  diminution  of 
grain  size  only  down  to  the  natural  fineness.  Gener¬ 
ally,  kieserite  dissolves  the  more  rapidly  the  purer  it 
is anhydrite,  however,  has  no  marked  effect.  The 
dissolution  velocity  in  a  solution  unsaturated  with 
respect  to  magnesium  sulphate  increases  with  rise  of 
temperature ;  the  hydration  velocity  in  a  solution 
saturated  with  respect  to  magnesium  sulphate  becomes 
maximal  at  about  40s,  and  then  falls  to  zero  at  68°. 
In  connexion  with  the  effect  on  the  velocity  of  dissolu¬ 
tion  of  the  presence  of  various  salts  in  the  solvent, 
three  groups  are  differentiated  :  (a)  dilute  solutions 
of  alkali  chlorides  and  sulphates,  in  which  the  velocity 
is  greater  than  in  water,  (b)  concentrated  solutions  of 
alkali  chlorides  and  sulphates,  magnesium  chloride, 
and  saturated  magnesium  sulphate  solutions,  in  which 
the  velocity  is  smaller  than  in  water,  (c)  equilibrium 
solutions  and  concentrated  magnesium  chloride  solu¬ 
tions,  in  which  the  velocity  is  smaller  than  the  velocity 
of  hydration  in  saturated  magnesium  sulphate  solution. 
For  the  evaluation  of  a  kieserite  (a)  the  apportion¬ 
ment  between  various  grades  of  fineness,  and  (6)  the 
content  of  impurities  (particularly*  sludge-forming)  are 
important.  In  four  cases  grinding  increased  the 
dissolution  velocity  by  20 — 400%.  The  technical 
significance  of  the  results  is  discussed. 

A.  A.  Eldridge, 

Decomposition  of  clays.  L.  Wasilewski 
(Przemysl  Chem.,  1928,  12,  40 — 48). — The  velocity 
of  evolution  of  ammonia  from  a  mixture  of  kaolin 
and  ammonium  sulphate  rises  up  to  a  temperature  of 
360°,  after  which  it  drops  sharply  almost  to  zero ; 
at  this  point,  the  mixture  still  contains  about  3*7% 
of  ammonia,  and  its  aqueous  extract  contains  almost 
exclusively  ammonium  alum.  At  430°  the  velocity 
of  evolution  of  ammonia  again  rises ;  this  velocity 
is  variable,  depending  on  the  quantity  of  impurities, 
particularly  iron,  present,  and  does  not  correspond 
with  the  decomposition  temperature  of  pure  ammonium 
alum  or  its  mixture  with  alumina.  Thus,  using  clays 
containing  0-5%  Fe203,  the  mixture  still  contains 
ammonia  after  being  heated  at  450°  for  10  hrs,,  whilst 
where  7%  of  ferric  oxide  is  present  the  elimination  of 
ammonia  is  complete  within  4  hrs.  Pure  ammonium 
alum  retains  its  ammonia  even  more  tenaciously,  a 
considerable  portion  remaining  even  after  heating 
at  550°.  If  the  clay-ammonium  sulphate  mixture 
be  heated  at  350—370°,  about  0*5%  of  the  ammonia 
present  is  oxidised,  and  the  product  still  contains 
about  3*7%  of  ammonia,  which  is  evolved  at  450°,  at 
which  temperature,  however,  about  9%  of  the  ammonia 
is  oxidised  to  nitric  acid.  R.  Truszkowski. 

Silver-ion  catalysis  of  persulphate  oxidations. 
III.  Oxidation  of  ammoniim  ion.  IV.  Oxid¬ 
ation  of  oxalate  ion.  C.  V.  King  (J.  Amer.  Chem. 
Soc.,  1928,  50,  2080—2088,  2089—2099  ;  cf .  this  voL, 

27). — III.  The  reaction  NH4* + 4S20 8" + 3H2G . — -> 

10H‘d-8SO4''+NO3'  in  presence  of  silver  ions  was 
followed  by  conductivity  measurements.  The  velocity 
curves  are  not  strictly  reproducible  and  are  auto- 
catalytic  in  character,  indicating  that,  contrary  to 
previous  belief,  the  second  reaction  4Ag°*"+NH4‘+ 


3H20  — X  4Ag*+N03'+lQH*  is  not  immeasurably 
rapid.  A  velocity  equation  cannot  be  set  up  in  terms 
suitable  for  experimental  confirmation.  Irregulari¬ 
ties  in  the  velocity  curves  of  other  reactions  may  be 
due  to  slight  autocatalytic  effects,  especially  in  the 
case  of  sucrose  inversion,  which  may  proceed  accord¬ 
ing  to  the  equations  :  C12H220 1 4 piHgO  +  H *  — 

Ci2H22011)nH201H* ;  C12H220n,wH20,H'  - — >  invert 
sugar  +H\  If  the  second  reaction  is  slow  enough 
the  velocity  curve  will  be  slightly  autocatalytic  in 
character,  owing  to  the  accumulation  of  the  inter¬ 
mediate  compound  (cf.  Pennycuick,  A.,  1926,  249); 
if  it  is  11  instantaneous  ”  the  reaction  will  appear 
unimolecular. 

IV.  The  oxidation  of  oxalate  ion  in  dilute  solution 
by  persulphate  ion,  which  proceeds  very  slowly  in  the 
absence  of  a  catalyst,  was  followed  in  the  presence  of 
the  silver  ion  by  measurement  of  the  rate  of  evolution 
of  carbon  dioxide.  The  catalysed  reaction  is  much 
faster  than  the  analogous  oxidation  of  ammonia, 
ammonium  ion,  and  chromium  ion.  Duplication  of 
the  results  is  very  difficult  to  attain.  The  glass  walls 
of  the  reaction  vessel  exert  some  catalytic  effect. 
Some  of  the  velocity,  curves  are  autocatalytic  in 
character,  indicating  that  whilst  an  intermediate 
compound  sometimes  accumulates,  at  other  times  it 
decomposes  with  a  speed  comparable  with  its  rate  of 
formation.  Livingston  suggests  that  the  persulphate 
and  silver  ions  form  a  relatively  inactive  complex 
which  can  oxidise  only  fairly  powerful  reducing  agents 
(e.g.,  oxalate  ion,  but  not  ammonium  or  chromium 
ions),  from  which  a  more  active  silver  ion,  Ag*,#  or 
AgO’,  is  formed,  capable  of  oxidising  weaker  reducing 
agents.  A  series  of  simultaneous  and  consecutive 
reactions  can  then  be  formulated  which  will  account 
for  all  the  persulphate  oxidations.  Other  mechanisms 
are  suggested.  S.  K.  Tweedy. 

Landolt’s  reaction.  V.  Catalytic  influence  of 
sodium  thiosulphate  on  the  Bushman  reaction. 
W.  Roman- Levinson  (Z.  Elektrochem.,  1928,  34, 
333— 350).— The  catalytic  influence  is  measured  in 
terms  of  the  percentage  increase  G  of  the  reaction 
velocity,  defined  by  G^=l00{Ts/Tst'-l}i  where  Ts  is 
the  time  of  reaction  without  thiosulphate  and  TSi 
the  time  with  thiosulphate.  G  is  scarcely  influenced 
by  the  iodide-,  iodate-,  or  sulpliite-ion  concentrations, 
but  varies  with  the  hydro  gen -ion  concentration. 
Four  reactions  are  recognised  :  the  ordinary  Bushman 
reaction,  I03/+5r+6H*=3I2+3H20 ;  the  Dushman 
^-reaction,  in  which  sulphite  is  present ;  the  Bush¬ 
man  T-reaction,  in  presence  of  thiosulphate ;  and  the 
Dushman  S-T- reaction,  which  is  the  5-reaction 
catalysed  by  thiosulphate.  If  the  concentration  of 
thiosulphate  be  small  compared  with  that  of  sulphite 
the  time  of  reaction  falls  with  increase  of  thiosulphate 
concentration  and  reaches  a  minimum  when  the  two 
concentrations  become  of  similar  magnitude ;  from 
this  point  it  is  the  T-reaction  which  must  be  considered, 
the  reaction  velocity  increasing  with  increase  of 
thiosulphate  concentration.  The  calculated  velocity 
coefficients  K*  and  R"  of  the  S-T-  and  T-reactions 
are  1-86  X  1015  and  1  *45  X  1 010,  respectively.  The 
mechanisms  of  the  reactions  are  discussed. 

H.  F.  Gillbe. 
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Mechanism  of  oxidation  processes*  XIV* 
Activation  of  oxygen  by  iron*  H.  Wi eland  and 
W,  Franke  (Annalen,  1928,  464,  101— 226).— The 
ant-oxidation  of  solutions  of  ferrous  salts  has  been 
studied  using  sodium  acetate  and  acetic  acid  as  a  buffer. 
Absorption  of  oxygen  follows  the  imimolecular  law* 
The  temperature  coefficient  of  the  process  is  normal, 
whilst  a  change  from  pn  5  to  7  accelerates  the  reaction 
4-  or  5-fold.  At  pn  5,  neutral  salts  have  little  effect 
on  the  rate  of  autoxidation,  although  sodium  sulphate, 
possibly  owing  to  its  producing*  complex  salts,  causes 
diminution  of  the  reaction  velocity  to  half  its  previous 
value. 

The  rate  of  autoxidation  of  slicditlv  h  vdrated  ferrous 
chloride  is  greater  in  acetone  than  in  ethyl  alcohol  or 
isopropyl  alcohol,  greater  in  these  solvents  than  in 
methyl  alcohol,  and  least  in  water. 

The  autoxidation  of  a  number  of  acids  in  presence 
of  iron  salts  has  been  studied*  In  general,  ferrous 
sulphate  is  the  added  iron  salt  and  an  acetate  buffer 
is  used.  Formic  acid  :  Autoxidation  of  the  ferrous 
salt  induces  autoxidation  of  formate,  the  latter  ceasing 
when  no  more  ferrous  salt  remains,  since  ferric  iron 
does  not  oxidise  formic  acid.  Lactic  acid  :  Autoxid¬ 
ation  of  the  lactate  is  more  rapid  than  that  of  the 
formate,  about  one  third  of  t fie  oxygen  absorbed  by 
the  system  during  the  complete  oxidation  of  the  iron 
being  used  to  oxidise  the  lactate  to  carbon  dioxide, 
acetaldehyde,  and  (some)  pyruvic  acid,  Autoxidation 
is  most  rapid  at  pH  8*0,  and  is  slower  in  air  than  in  pure 
oxygen.  Pyruvic  acid  :  This  ease  is  very  similar  to 
that  of  lactic  acid ;  in  neither  case  does  ferric  iron 
oxidise  the  acid.  Tartaric  {or  racemic)  acid  :  This 
autoxidation  is  investigated  very  f  ully.  Small  changes 
in  conditions  very  greatly  affect  the  progress  of  the 
reaction.  Ferric  salts  do  not  initiate  autoxidation  of 
tartaric  acid,  but  play  a  considerable  part  in  the 
autoxidation  of  tartaric  acid  in  presence  of  ferrous 
salts,  since  the  dihydroxymaleic  acid  formed  is  oxidised 
by  ferric,  producing  ferrous  salts.  The  autoxidation 
proceeds  much  further  in  acid  than  in  neutral  solution, 
and  has  a  normal  temperature  coefficient  up  to  20°. 
At  30°,  however,  the  process  is  not  appreciably  quicker 
than  at  20°,  To  some  extent,  the  process  is  catalytic 
in  nature,  owing  to  the  reduction  of  ferric  salt  by  the 
dihydroxymaleic  acid  formed*  The  last  acid  acts 
as  a  strong  positive  catalyst  for  a  simi  lar  reason .  The 
autoxidation  process  is  greatly  accelerated  by  sodium 
sulphate  and  somewhat  accelerated  by  sodium  nitrate 
or  by  cupric  sulphate,  whilst  sodium  chloride,  bromide, 
and  iodide  act  as  strong  deeelerants.  jnBenzoquinone 
also  has  a  decelerating  influence.  Increased  pressure 
of  oxygen  accelerates  autoxidation,  but  the  total 
amount  of  oxygen  used  is  less  than  is  the  case  with 
lower  pressures  (ef.  Annalen,  1927,  457,  20). 

Dihydroxymaleic  acid :  Owing  to  the  sparing 
solubility  of  the  sodium  and  potassium  salts  of  this 
acid,  buffering  is  best  effected  using  acetic  acid  and 
lithium  acetate*  The  spontaneous  decomposition  of  a 
buffered  (pH  4*8)  solution  of  the  acid  (nitrogen  atmo¬ 
sphere)  is  markedly  accelerated  by  ferrous  salts. 
Substitution  of  phthalate  for  acetate  as  buffer  has  only 

slight  effect.  ’  Phosphate  produces  marked  deceler¬ 
ation,  and  addition  of  pyrophosphate  in  addition 
further  decelerates  the  velocity  of  autoxidation  (ef. 


Warburg,  A.,  19.15,  i,  337).  Buffering  with  glycine 
causes  acceleration.  At  pn  L4  and  13,  autoxidation 
is  markedly  slower  than  at  intermediate  acidities, 
Pn  5  being  the  optimum  condition  for  the  process. 
The  spontaneous  autoxidation  of  dihydroxymaleic 
acid  in  absence  of  iron  proceeds  more  rapidly  in  alkaline 
than  in  acid  solution.  The  main  reaction  here 

involved  is:  C02H-C(0H):C(0H)-C02H  . tQ» . 

C02H*C0*C0*C02H,  not  that  taking  place  as  in  Fen¬ 
ton’s  experiments  (giving  glycollaldehyde,  carbon 
dioxide,  and  water),  which  occurs  in  acid  solution  in 
presence  of  ferric  salts.  Ferric  salts  oxidise  dihydr¬ 
oxymaleic  acid  (pn  5,  lithium  acetate  and  acetic  acid) 
to  diketosuccinie  acid,  which  during  the  autoxidation 
process  gives  oxalic  (1/3)  and  mesoxalic  acid  (2/3),  the 
latter  slowly  giving  oxalic  acid. 

Glyceric  acid  :  This  case  is  similar  to  that  of  tartaric 
acid.  Added  ferrous  salt  produces  an  effect  roughly 
proportional  to  its  concentration.  Thioglycollic  acid": 
Copper  salts  are  in  general  more  positively  catalytic 
of  the  autoxidation  of  this  acid  than  are  those  of  iron, 
but  the  latter  become  the  more  effective  in  the  neigh¬ 
bourhood  of  the  neutral  point.  Sulphuric  acid  is  a 
product  of  autoxidation.  which  is  decelerated  by 
cyanides. . 

Quinoi :  The  oxidation  of  this  substance  by  ferric 
salts  renders  the  autoxidation  of  quinoi  in  presence  of 
ferrous  salts  similar  to  that  of  dihydroxymaleic  acid* 
The  velocity  of  change  depends  very  largely  on  pnt 
Near  the  neutral  point,  ferrous  salts  reduce  p-honzo~ 
quinone,  so  that  the  basis  of  the  autoxidation  process 
is  :  OH*C0H4*OH+2Fe**#  —  0;CfiH4:0+2Fe  ’ ’+2H\ 
The  buffer  used  may  have  a  considerable  effect  on  the 
mobility  of  the  equilibrium*  Thus,  autoxidation  is 
particularly  facile  in  presence  of  a  sodium  acetate 
buffer,  less  so  with  sodium  glycerate,  and  much  less  so 
with  sodium  phthalate*  The  catalytic  action  of  iron 
salts  in  this  process  has  its  optimum  within  certain 
fairly  narrow  limits  of  concentration,  p-Benzoquinone 
has  a  marked  decelerating  effect  on  the  autoxidation 
of  quinoi,  probably  owing  to  the  formation  of  an 
inactive  iron-quinhydrone  complex*  As  regards  the 
mechanism  of  the  autoxidation :  it  is  difficult  to 
recognise  the  process  as  one  of  true  catalysis,  and  it 
may  be  that  ferric  salt  is  the  effective  oxidant  of  the 
quinoi.  This  would  explain,  why  in  the  slow  autoxid¬ 
ation  of  quinoi  that  occurs  in  absence  of  a  buffer, 
ferrous  and  ferric  salts  produce  effects  of  a  similar 
magnitude*  In  buffered  solutions,  ferrous  iron  is 
more  powerful  in  action  than  ferric  iron,  so  that  prob¬ 
ably  an  oxygen  activation  process  is  at  work,  in  this 
case,  on  the  part  of  a  ferrous  salt-acetate  complex. 

Pyrocatechol :  Here  the  accelerative  influence  of 
iron  in  autoxidation  is  markedly  stronger  than  with 
quinoi.  Pyrogallol :  This  case  is  similar  to  that  of 
pyrocatechol,  but  autoxidation  is  more  rapid*  The 
product  is  not  purpurogallin,  but  is  the  amorphous 
brown  substance,  resembling  a  humic  acid,  obtained 
in  the  hydrogen  peroxide-iron  oxidation  of  pyrogallol. 
Potassium  ferrocyanicle  aids  autoxidation,  but  to  a 
much  smaller  extent  than  simple  iron  salts. 

Experiments  have  been  carried  out  on  the  autoxid¬ 
ation  of  dihydroxymaleic  acid  in  complete  absence  of 
iron  salts,  in  order  to  see  if  the  known  absorption  of 
oxygen  by  solutions  of  the  acid  is  really  due  to  the 
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presence  of  unsuspected  traces  of  Iron.  The  conclusion 
is  reached  that  whilst  special  purification  of  the  acid 
(vacuum  distillation  In  quartz  vessels)  renders  It  more 
stable  in  this  respect,  iron  is  not  the  initiator  of  the 
process,  but  merely  catalyses  a  reaction  in  progress. 
This  is  substantiated  by  the  fact  that  in  neutral  solu¬ 
tions  of  the  purified  material  cyanide  slightly  acceler¬ 
ates  autoxidation,  whereas  in  presence  of  traces  of 
iron  it  markedly  diminishes  the  acceleration  due  to 
the  latter. 

Similar  results  have  been  obtained  with  quinol. 
The  autoxidation  of  quinol  itself  produces  hydrogen 
peroxide  at  pn  3-6,  whilst  when  iron  is  present  no 
peroxide  is  formed. 

Arsonious  acid  :  According  to  Manchot  (A.,  1901, 
ii,  549)  one  equivalent  of  oxygen  is  activated  during 
the  oxidation  of  Fe11  to  Fem,  and  is  used  for  the 
conversion  of  arsenite  into  arsenate.  This  is  not 
actually  realisable  under  all  conditions  of  acidity. 
The  most  concentrated  weakly  alkaline  (pR  6)  solutions 
of  arsenite  obtainable  show  an  activation  of  only 
0*88  equivalent.  For  10,  corresponding  with 
MaAs02»  activation  corresponds  with  0*0  equivalent, 
and  for  more  strongly  alkaline  solutions,  correspond¬ 
ing  with  Ka2HAs03,  it  corresponds  with  not  more 
than  one  equivalent,  in  opposition  to  Gire's  results 
(A,,  1920,  ii,  544).  When  alkalinity  corresponds  with 
Na3As03,  activation  exceeds  1  equivalent  of  oxygen, 
the  extra  (J  mol.)  activation  being  due  to  spontaneous 
autoxidation  and  not  to  oxidation  of  arsenite  by  ferric 
salt. 

Hypophosphorous  acid  :  This  acid  is  not  appreciably 
oxidised  by  oxygen  in  absence  of  iron  salts.  The 
autoxidation  in  presence  of  iron  salts  seems  to  be  an 
induction  effect,  ceasing  when  all  ferrous  salt  has 
become  oxidised.  It  is  little  affected  by  pn.  The 
results  appear  to  show  that  the  activation  of  mole¬ 
cular  oxygen  by  ferrous  salts  cannot  be  due  to  the 
intermediate  formation  of  a  peroxide,  as  suggested  by 
Manchot  (loc.  oil.}.  It  is  probable  that  the  first  stage 
in  the  autoxidation  is  the  formation  of  a  complex 
between  the  ferrous  salt  and  the  hypophosphite, 
rendering  the  hydrogen  of  the  latter  more  active  as 
regards  oxidation.  The  second  stage  is  the  verv  slow 
reaction  2Fem+'E^P0?  — >  2Fen+H3P03.  ‘'Phos¬ 
phorous  acid  behaves  similarly  to  hypophosphorous , 
but  the  activation  is  less  pronounced  and  is  more 
influenced  by  the  acidity  conditions. 

Certain  combined  autoxidations  have  been  studied. 
The  autoxidation  of  hypophosphorous  acid  in  presence 
of  ferrous  salts  and  dihydroxymaleic  acid  is  catalytic 
in  type,  the  pu  of  the  solution  not  greatly  affecting 
the  rate  of  change.  (In  absence  of  iron  salts,  solutions 
of  mixed  hypophosphorous  and  dihydroxymaleic 
acids  do  not  absorb  oxygen.)  Diketosuecinic  acid 
(not  tartaric  or  glyceric  acid)  behaves  similarly  to 
dihydroxymaleic  acid,  but  it  is  only  slowly  oxidised 
by  ferric  salt,  whereas  the  latter  acid  Is  instantane¬ 
ously  oxidised  by  ferric  salt  in  presence  of  hypo- 
phosphorous  acid.  The  mechanism  of  the  combined 
autoxidation  is  discussed.  Possibly  a  readily  dehydro¬ 
genated  ferric  salt-diketosuccinic  acid  complex  is 
formed  intermediately,  but  no  final  explanation  can 
be  reached  on  the  existing  evidence. 

The  autoxidation  of  formic  acid-  in  presence  of 


ferrous  salts  is  accelerated  by  dihydroxymaleic  acid, 
but  the  acceleration  is  less  than  in  the  above  case  of 
hypophosphorous  acid.  Diketosuecinic  acid  is  again 
an  active  Intermediate.  Relatively  large  amounts  of 
dihydroxymaleic  acid  are  required  to  produce  acceler¬ 
ation,  and  the  same  Is  the  case  in  the  autoxidation  of 
lactic  acid  in  presence  of  ferrous  salts.  Dihydroxy¬ 
maleic  acid  produces  no  acceleration  of  the  autoxid¬ 
ation  of  quinol-ferrous  salts. 

The  autoxidation  of  formic  acid-ferrous  salt  in 
presence  of  thioglv collie  acid  Is  similar  to  the  above 
case  of  formic  -dihydroxymaleic  acid.  The  experi¬ 
ments  of  Szent-Gyorgyi  (A.,  1924,  i,  708,  1284)  have 
been  extended  and  put  on  a  quantitative  basis. 
Thiogly collie  acid  does  not  accelerate  autoxidation 
until  present  in  a  certain  concentration,  but  after  this  is 
reached  its  effect  is  proportional  to  its  concentration. 
When  lactic  acid  replaces  formic  acid  there  is  a  more 
pronounced  mutual  activation,  whilst  when  tartaric 
replaces  formic  acid,  less  thioglyeollie  acid  is  required 
to  accelerate  the  (more  rapid)  autoxidation. 

The  autoxidation  of  hypophosphorous  acid  and 
ferrous  salt  in  presence  of  thioglyeollie  acid  is  a  case  of 
true  catalysis,  due  to  the  equilibrium  between  ferric 
iron-thioglycollic  acid  and  ferrous  iron-dithiodi- 
glyeollic  acid.  This  equilibrium  must  lie  mostly  on 
the  ferrous  iron  side  because  of  the  marked  initial 
activation  (by  thioglyeollie  acid)  which  precedes 
the  main,  catalytic,  stage.  Activation  is  ascribed  to 
the  formation  of  a  thioglyeollie  acid-ferrous  salt 
complex. 

The  autoxidation  of  hypophosphorous  acid  in 
presence  of  ferrous  salts  is  not  accelerated  by  pyruvic 
acid,  but  the  autoxidation  of  pyruvic  acid  in  presence 
of  hypophosphorous  acid  is  markedly  accelerated  by 
traces  of  ferrous  salts,  giving  a  case  of  true  catalysis 
{ferrous  salt-hypophosphorous  acid  complex). 

Some  consideration  is  given  to  cases  of  direct  addi¬ 
tion  of  oxygen  to  an  unsaturated  linking,  as  distin¬ 
guished  from  the  above  cases,  in  which  hydrogen  is 
removed  from  a  substance.  The  work  of  Meyerhof 
(Pfluger’s  Archiv,  1923,  199,  531)  on  the  autoxid¬ 
ation  of  linolenie  acid,  as  accelerated  by  thio- 
glycollic  acid,  has  been  extended.  The  autoxid¬ 
ation  is  further  accelerated  in  presence  of  iron  salts, 
in  absence  of  which  it  is  not  rapid  ;  it  ceases  when  the 
whole  of  the  thioglyeollie  has  passed  into  dithiodi- 
gly collie  acid.  In  presence  of  traces  of  iron,  the 
process  is  catalytic  in  type.  The  autoxidation  of 
linolenie  acid  has  now  been  studied  In  a  buffered 
(pK  4*6)  solution.  Ferrous  iron  greatly  accelerates 
this  process,  but  ferric  iron  does  not  do  so  until  it 
has  been  in  progress  for  some  time.  More  marked 
acceleration  Is  produced  in  presence  of  thioglyeollie, 
dihydroxymaleic,  or  diketosuecinic  acid. 

The  autoxidation  of  lecithin  (cf .  Meyerhof,  loc.  ciL) 
at  pH  4*6,  in  presence  of  ferrous  salts,  is  catalytic  in 
nature.  In  presence  of  ferric  salts  an  induction  effect 
is  predominant.  Added  dihydroxymaleic  acid  pro¬ 
duces  marked  acceleration,  diketosuecinic  acid  causes 
deceleration  when  present  in  small,  but  acceleration 
when  present  in  larger,  quantities,  whilst  thioglyeollie 
acid  accelerates  the  reaction  when  it  is  present  in  small 
amounts  and  accelerates  to  a  proportionally  smaller 
extent  when  its  quantity  is  increased. 
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Figures  are  also  given  for  the  autoxidation  of  crude 
linoleic  acid  under  different  sets  of  conditions, 

E.  E.  Turner; 

Catalytic  action  of  neutral  salts*  Effect  of 
normal  alkali  sulphates  on  alkali  acid  sulphates 
in  the  ketonic  splitting*  of  ethyl  acetoacetate. 
E.  A.  Goodhue  and  H.  ll  Dunlap  (J.  Amer.  Chera. 
Soc,,  1928,  50,  1916 — 1922). — The  decomposition  of 
ethyl  acetoacetate  in  acid  solution  at  80c,  90°,  and  95° 
was  investigated  in  a  special  apparatus  in  presence  oi 
A-potassium  and  sodium  sulphates  and  the  corre¬ 
sponding  hydrogen  sulphates  (Q*2N  and  04iV).  The 
reaction  proceeds  at  approximately  half  the  speed 
when  both  normal  and  acid  sulphates  are  present  as 
compared  with  the  rate  when  acid  sulphate  only  is 
used.  S.  K.  Tweedy, 

Inversion  of  sucrose  interpreted  by  the 
dualistic  theory  of  catalysis  and  by  activity  of 
hydrogen  ions.  M.  Dtjboux  and  R.  Mbrmoud 
{Heiv.  Chim.  Acta,  1928,  11,  583—597 ;  cl.  A.,  1924, 
ii,  842). — The  inversion  of  sucrose  has  been  studied 
polarimetrieally  at  0°,  using  as  catalysts  0*091— 
3* 6 Adiydrochl oric  acid  and  0*74 — 3*69A7-nitric  acid. 
The  velocity  coefficients  have  been  calculated  from 
the  usual  logarithmic  formula  and  the  hydrogen-ion 
concentrations  from  known  conductivity  data  of  the 
acids  concerned.  The  ratio  &/[H*]  increases  rapidly 
with  increasing  concentration  of  the  acid  used,  and 
for  concentrations  greater  than  (TIN  no  proportion¬ 
ality  exists  between  k  and  [IT].  Contrary  to  the 
demands  of  the  dual  theory  of  catalysis,  the  values  of 
I'u  and  in  the  equation  k= &h[H* ] + £M(0  —  [H*])  are 
not  independent  of  the  concentration  of  acid,  neither 
is  ku  independent  of  the  nature  of  the  acid.  On  the 
other  hand,  for  hydrochloric  acid  as  catalyst,  k  is 
proportional,  as  a  first  approximation,  to  the  activity 
of  the  hydrogen  ions  aH,  according  to  the  equation 
£=Fnau.  This  agrees  with  Moran  and  Lewis"  views 
of  the  mechanism  of  the  inversion  (J.C.S.,  1922, 121, 
1013),  but  not  with  the  hypothesis  of  Colin  and 
Chaudun  (A.,  1927,  835).  L.  S.  Theobald. 

Mechanism  of  tautomeric  interchange  and 
©Sect  of  structure  on  mobility  and  equilibrium. 
111.  Function  of  alkaline  and  acid  catalysts  in 
the  mutarotation  of  derivatives  of  tetramethyl- 
glucose.  J.  W.  Baker  (J.C.S.,  1928,  1979—1987; 
cf.  this  voh,  870}. — The  influence  of  acid  and  alkaline 
catalysts  on  the  mutarotation  of  a  series  of  p-sub- 
s tit u ted  anilides  of  tetramethylglucose  of  the  type 

KHR-gH-[CH-OMe].^H-CH,-QMe  ^  bee[1  studied. 

For  acid  catalysts,  the  relative  velocities  of  rsiuta- 
rotation  of  these  derivatives  run  parallel  with  the 
strengths  as  bases  of  the  compounds  NH3R.  Further, 
anilides  of  tetramethylglucose  mu  tarot  ate  more  rapidly 
than  the  less  basic  derivatives  of  te tra - acety lglucose . 
it  is  suggested  that  these  acid  catalysts  act  by 
inducing  a  positive  charge  on  the  nitrogen  atom  which 
facilitates  the  liberation  of  the  attached  proton. 
With  alkaline  catalysts  a  minimum  velocity  of  muta¬ 
rotation  is  found  at  an  intermediate  position  in  the 
series.  The  following  m,  p.  of  the  anilides  of  tetra¬ 
methylglucose  are  recorded:  jp^broinoanilide,  154s; 


p -chloroanilide,  141°;  p -toluidide,  151* ;  ’p-anisididet 
110°.  F.  J,  Wilkins. 

Mechanism  of  chemical  change,  L  Pro¬ 
motion  and  arrest  of  the  mutarotation  of  tetra- 
acetylglucose  in  ethyl  acetate.  T.  M.  Lowry  and 
G.  G.  Owen  (Proe.  Rov.  Soc.,  1928,  A,  113,  505 — 
522). — Reasons  are  given  for  the  special  suitability, 
for  the  study  of  the  mechanism  of  chemical  change, 
of  reactions  which  give  rise  to  mutarotation.  A 
technique  is  developed  for  producing  at  will  arrests 
of  mutarotation.  It  was  found  possible  to  prepare 
“  clean  ”  solutions  of  tetra -acety lglucose  in  ethyl 
acetate  in  a  silica  flask  which  had  been  ignited  in  a 
furnace  and  allowed  to  cool  in  a  desiccator.  Under 
these  conditions  it  was  often  found  that  the  solution 
in  the  flask  remained  unchanged  for  some  days, 
although  the  samples  usually  underwent  a  more  or 
less  rapid  mutarotation  when  transferred  to  a  polari- 
meter  tube  for  observation.  When  the  polarimeter 
tube  was  first  filled  with  solution,  a  certain  value  was 
obtained  for  the  velocity  coefficient  of  the  reaction; 
on  refilling  after  24  hrs.,  however,  the  rate  was  about 
0*1  of  its  original  value,  showing  that  the  cleanliness 
of  the  tube  was  increased  enormously  by  contact  with 
the  clean  solution.  Further  experiments  show  ed  that 
the  addition  of  a  drop  of  water  to  the  clean  solution 
in  the  flask  was  not  sufficient  to  initiate  mutarotation, 
but  that  water  containing  a  trace  of  acid  or  alkali 
was  an  extremely  efficient  catalyst .  In  these  c  atalysed 
solutions,  however,  a  maximum  velocity  of  muta¬ 
rotation  was  developed  only  after  2  or  3  hrs.,  giving 
rise  to  inflected  curves  in  place  of  the  usual  uni- 
molecular  type,  as  if  the  action  had  been  resolved 
into  two  consecutive  stages.  The  occurrence  of  these 
inflected  curves  is  probably  conditioned  by  the  use 
of  highly  purified  materials  and  clean  apparatus.  In 
the  case  of  the  alkaline  catalyst,  there  is  evidence 
that  the  action  may  be  due  to  catalysis  by  the 
contaminated  surface  of  the  containing  vessel.  The 
progressive  acceleration  of  the  change  might  be  due 
to  the  development  of  some  sort  of  chain  reaction, 
spreading  from  this  surface  into  the  interior  of  the* 
liquid.  Experimental  details  are  given  for  the  clean¬ 
ing  of  the  silica  polarimeter  tube,  the  purification  of 
phosphoric  oxide,  and  the  preparation  of  dry  ethyl 
acetate.  The  sugar  was  carefully  dried  in  a  desic¬ 
cator.  The  source  of  light  was  an  enclosed  mercury 
arc,  and  all  readings  were  made  with  the  green  line 
Hg  5461  A.  Special  experiments  showed  that  the 
light  from  the  arc  had  no  influence  on  the  course  of 
mutarotation.  L.  L.  Bircumsiiaw. 

Autoxidation  and  antioxygenie  action. 
Catalytic  properties  of  phosphorus  compounds. 
0.  Moukeu,  G.  Dufraisse,  and  M.  Badoche  (Compt. 
rend.,  1928, 187,  157 — 181). — The  catalytic  oxygenat¬ 
ing  activities  of  phosphorus  trichloride,  phosphorus 
oxychloride,  phosphorus  tribromide,  phosphorus  oxy- 
bromide,  hypophosphorous  acid,  phosphorous  acid, 
phosphoric  acid,  and  several  substituted  phosphines 
have  been  investigated  with  respect  to  benzaldehyde 
and  other  substances.  The  results,  particularly  those 
obtained  with  phosphoric  add,  are  discussed  In  the 
light  of  the  theory  that  an  oxygenating  catalyst 
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must  be  a  substance  itself  susceptible  of  further 
oxidation.  C.  W.  Gibby. 

Electrodynamics  of  surface  catalysis*  A,  K. 
Brewer  (J.  Physical  Chem.,  1928,  32,  1006 — 1017). — - 
Theoretical.  On  the  basis  of  previous  experimental 
work  (A.,  1926,  1074;  Proc.  Nat.  Acad.  ScL,  1927, 
13,  574)  concerning  the  emission  of  ions  during  various 
surface  catalysed  reactions,  a  mechanism  of  surface 
catalysis,  treated  as  a  special  case  of  thermionic 
emission  in  gases,  is  advanced.  The  electrostatic 
image  and  intrinsic  surface  forces,  together  with  the 
kinetic  energy  of  agitation,  dissociate  the  molecules 
of  gas  on  the  surface  into  ions,  which  are  driven 
from  the  surface  by  kinetic  agitation  with  a  prob¬ 
ability  distribution  of  velocities.  Chemical  reaction 
then  results  from  a  combination  of  the  ions  of  which 
the  velocity  components  perpendicular  to  the  surface 
are  sufficient  to  carry  them  to  a  region  of  weak 
surface  forces,  which  is  the  chemically  active  region. 
The  rate  of  the  forward  reaction,  developed  from  an 
electrodynamic  point  of  view,  can  be  represented  by 
the  equation  dC jdt= A' Tn’l2e~b'iT,  where  A'  is  a  com¬ 
bination  factor  and  bs  is  the  complete  chemical  work 
function,  the  work  done  by  the  ions  escaping  suffi¬ 
ciently  from  the  surface  to  react.  The  reverse 
reaction  can  be  similarly  represented,  but  with 
different  values  of  the  constants,  and  equilibrium  is 
expressed  by  the  equation  K=  (Af  jA")T^n"~nr>^e~<^b^T, 

L.  S.  Theobald. 

Catalysts  of  the  reaction  CO  4~H00 
C02-f  H2.  W.  Dominik  (Przemysl  Chem.,  1928,  12, 
229— 235).— The  following  equation  is  derived  whereby 
the  catalytic  power  b  of  a  catalyst  for  the  reaction 
C0+H20^C02+H2  may  be  calculated  :  b~V j 
\{K-l){xx-x?)]x  log,[(a:— *2)  /{a:  -  a:, )  ][(*„  -  ar, )  /(x0 — 
.r2)],  where  b  is  constant  for  a  given  temperature  and 
size  of  grain  of  the  given  catalyst,  K  is  the  velocity 
coefficient  of  the  above  reaction,  V  the  velocity  of 
flow  of  the  reaction  mixture  in  c.c.  per  hr.  per  g.  of 
catalyst,  x  and  x0  are  the  partial  pressures  of  carbon 
dioxide  respectively  during  and  before  the  reaction, 
and  Xj  and  x^  the  roots  of  the  equation  £{p0H9+ 
x — x0 )  / {p0CO — (x— a*0 ) }{p0H2O  —  (x — x0 ) }  —  N — 0 .  The 
values  of  b  are  shown  experimentally  to  be  constant 
for  a  gas  mixture  of  the  above  type. 

R.  Truszkowski. 

Catalysis  in  the  conversion  of  allyl  alcohol  and 
acraldehyde  into  prop  aldehyde.  P.  E.  Weston 
and  H.  Adkins  (J.  Amer.  Chem.  Soc.,  1928,  50, 
1930 — -1935). — -The  proportion  of  acraldehyde,  as 
compared  to  that  of  propaldehyde,  formed  when 
allyl  alcohol  is  passed  over  a  zinc  oxide  catalyst, 
is  the  greater  the  slower  is  the  rate  of  flow  of  the 
alcohol,  indicating  the  possibility  of  the  reaction  (1) 
CH.:CH<tHO  +  CHTCH*CH2»OH=CHyGH«»CHO+ 
CH^CH-CHO.  The  reaction  (2)  CH2:CH-CH„-OH= 
CH3‘CH2*CHO  (of.  Constable,  A.,  1927,  27)  probably 
does  not  take  place  because  the  following  reaction,  in 
which  (2)  could  not  occur,  takes  place  in  presence  of 
aluminium  oxide:  CH2:OH-CHO+PrOH=2Et*OHO. 

S.  K.  Tweedy. 

Catalytic  hydrogenation  of  unsaturated  com¬ 
pounds.  Ill,  S.  V.  Lebedev  and  A.  0.  Jakub- 
tschuk  (J.  Russ.  Phys.  Chem.  Soc.,  1928,  60,  793 — • 


828). —Curves  expressing  velocity  of  catalytic  absorp¬ 
tion  of  hydrogen  by  various  unsaturated  hydro¬ 
carbons  containing  conjugated  double  linkings  are 
constructed.  The  velocity  is  constant  for  diisuprop- 
enyl  up  to  69%  of  the  total  hydrogen  necessary  for 
saturation  (termed  the  critical  point) ;  the  curve 
rises  and  then  falls  sharply  at  91%,  after  which  the 
reaction  proceeds  to  completion  at  a  low  velocity. 
The  rise  represents  the  hydrogenation  of  as-methyl- 
f  sopropylethylene ,  and  the  third  section  the  hydrogen¬ 
ation  of  tetramethylethylene.  At  69%  saturation, 
the  reaction  mixture  contains  no  dmopropenyl,  38% 
of  ditsopropyl,  45%  of  os-methyhsopropylethylene, 
and  17%  of  tetramethylethylene.  The  quantities  of 
all  substances  formed  during  the  process  of  hydrogen¬ 
ation  lie  on  straight  lines  joining  the  origin  to  various 
points  lying  on  the  ordinate  of  the  critical  point. 
Fully  saturated  molecules  are  formed  from  the  very 
beginning  of  the  reaction  and  are,  up  to  the  critical 
point,  formed  exclusively  from  the  original  substances. 
Mono-substituted  ethylenes  added  to  substances  pos¬ 
sessing  conjugated  double  linkings  such  as  di iso- 
propenyl,  isoprene,  di  vinyl,  and  piperylene  absorb 
hydrogen  together  with  the  latter  substances  up  to 
the  critical  point,  whence  it  follows  that  where  such 
mono- substituted  ethylenes  are  formed  during  the 
first  stage,  they  will  undergo  further  hydrogenation 
before  the  critical  point  is  reached.  The  critical  point 
of  di  vinyl  is  at  72%  saturation,  the  intermediate 
products  of  hydrogenation  being  butylene,  ^-butyl¬ 
ene,  and  butane.  The  critical  point  of  piperylene  is 
at  73%  saturation,  and  the  products  are  propyl- 
ethylene,  s-methylethylethylene,  and  n-pentane.  The 
nature  of  the  products  formed  and  their  relative 
quantity  are  unaffected  by  the  presence  of  substituted 
ethylenes  in  the  reaction  mixture. 

R.  Truszkowski. 

Catalytic  decomposition  of  oleic  acid.  B.  M. 
Marks  and  H.  C.  Howard,  jun.  (J.  Physical  Chem., 
1928,  32,  1040— 1048).— The  catalytic  activity  of 
nickel  towards  oleic  acid  over  the  range  200—490 
has  been  investigated.  The  results  are  best  inter  ^ 
preted  as  a  combination  of  specific  catalytic  and 
thermal  effect.  The  main  gaseous  product  is  carbon 
monoxide  and  the  predominating  reaction  can  be 
represented  by  the  scheme  2n017H33*G02ri  > 

nGt 7H34 + (Cx 7H32 ) n + 2 H20 -f  2 raCO .  Analytical  data 

for  the  reaction  products  are  given. 

L.  S.  Theobald. 

Reduction  of  oxygen  at  a  mercury  dropping- 
cathode.  J.  Heyrovsk^  (Oasopis  Ceskoslov.  Lek., 
1928,  7,  242—251 ;  Chem.  Zentr.,  1928,  i,  1149). 
— Measurements  of  the  current  as  a  function  of  the 
polarisation  potential  for  dilute  solutions  of  electro¬ 
lytes,  e.y.,  potassium  chloride  or  sulphuric  acid,  in 
contact  with  air,  show  that  the  oxygen  is  first  reduced 
to  hydrogen  peroxide  at  a  potential  corresponding 
approximately  with  that  of  the  normal  calomel 
electrode.  The  influence  of  pK  on  this  reduction 
potential  is  very  small.  The  second  stage,  the  reduc¬ 
tion  to  water,  takes  place  in  0T01Ar- hydrogen  ion 
solution  at  —0-60  volt.  A.  A.  Eldridge, 

Formation  of  perchlorate  during  electrolytic 
production  of  chlorate*  A.  V.  Pamfilov  and  O.  S. 
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Fedorova  (J.  Russ,  Phys.  Chem.  Soc.,  1928,  60, 
705 — 770), — Differences  observed  between  the  results 
of  analysis  of  the  gases  evolved  and  of  the  reaction 
solution  in  the  electrolytic  production  of  chlorates 
are  partly  due  to  the  formation  of  perchlorate. 

II.  Truszkowski. 

Preparation  of  metallic  alloys  by  electrolysis 
of  aqueous  solutions  of  binary  electrolytes,  I, 
Copper  and  cadmium.  N.  N.  Efremov  (Ann. 
Inst,  Polyt.  Ural,  1927,  6,  111— 148),— Only  with 
certain  complex  compounds,  such  as  the  cyanides,  is 
it  found  possible  to  obtain  conditions  giving  the 
necessary  levelling  of  potentials  for  the  simultaneous 
separation  of  copper  and  cadmium  by  electrolysis. 
Investigation  has  been  made  of  :  the  curves  of  the 
electrode  potentials  Cd|Cd(CN)2  and  CujCuCN,  espe- 
cially  in  regard  to  the  content  of  potassium  cyanide 
and  to  the  current  density;  the  working  conditions 
requisite  for  the  realisation  of  the  electrolysis ;  the 
dependency  of  the  current  efficiency  on  various  factors, 
and  the  most  suitable  materials  for  anode  and  cathode. 
Characteristic  of  the  copper-cadmium  alloys  is  the 
change  in  magnitude  of  the  electrode  potentials. 
The  curve  for  copper  lies  almost  throughout  above 
the  curve  for  cadmium,  so  that  the  interval  of  common 
separation  is  greatly  narrowed ;  cadmium,  which  is 
deposited  before  copper,  produces  no  depolarising 
action.  Any  excess  of  potassium  cyanide  in  the 
electrolyte  results  in  the  separation  of  cadmium  alone. 
Use  of  a  copper-cadmium  anode  does  not  result  in 
deposition  of  the  alloy  on  the  cathode,  owing  to  the 
tardy  solubility  of  the  anodic  material.  The  current 
efficiency  varies  little  with  the  temperature  of  the 
bath,  but  increases  markedly  with  the  current  density, 
a  value  04 — 0*6  amp.  per  100  cm.2  giving  a  good 
deposit  and  a  high  yield.  With  lover  current  dens¬ 
ities,  the  brittleness  of  the  resulting  alloys  increases, 
whilst  with  higher,  the  bath  undergoes  rapid  exhaus¬ 
tion  and  deposition  of  pulverulent  metal  sets  in. 
The  relation  between  copper  and  cadmium  in  the 
anodic  alloy  scarcely  affects  the  separation,  the  pro¬ 
portions  of  the  two  metals  in  the  electrolyte  being 
dependent  principally  on  the  proportion  in  the  electro¬ 
lyte.  It  is  therefore  preferable  to  employ  an  insoluble 
anode,  such  as  platinum,  but  even  then,  not  more 
than  10 — 12%  of  the  bath  must  be  used  up.  More¬ 
over,  soluble  anodes  favour  slimy  deposits.  Since 
electrolytic  copper-cadmium  alloys  alloy  well  with 
platinum,  copper,  cadmium,  iron,  lead,  aluminium, 
zinc,  and  other  metals,  these  may  readily  be  plated 
in  this  way.  If  subsequent  removal  of  the  alloy 
from  the  cathode  is  necessary,  a  zinc  cathode  coated 
with  graphite  and  then  with  a  thin  layer  of  cadmium 
or  copper  should  be  used.  Tri cadmium  dicupride, 
Cd3Cu2,  which  is  a  stable  exothermic  compound, 
decomposes  extremely  readily  on  anodic  dissolution, 
and  it  would  be  of  interest  to  ascertain  if  this 
behaviour  is  general  with  intermetallic  compounds 
and  if  any  of  these  are  capable  of  unchanged  cathodic 
deposition.  T.  H.  Pope. 

Influence  of  on  the  electrolytic  deposition 
of  copper  in  presence  of  gelatin*  G.  Marie  and 
Claudel  (Compt.  rend.,  1928,  187,  170—171). 

Copper  sulphate  has  been  electrolysed  in  presence 


of  gelatin  in  solutions  of  pR  0*88—3*57.  A  deposit 
consisting  of  copper  sulphate,  gelatin,  and  water  is 
obtained,  and,  at  3*2,  reaches  a  maximum  weight 
of  about  6%  of  the  weight  of  copper  deposited  in  a 
comparison  cell.  This  is  paralleled  by  the  maxima 
which  the  viscosity,  swelling,  and  osmotic  pressure 
of  gelatin  pass  through  at  about  the  same  pn . 

C.  W.  Gibby. 

Anodic  behaviour  of  copper-antimony  alloys. 

H.  Neumark. — See  B.  1928,  611. 

Addition  agents  in  electrodeposition.  V. 
Application  of  the  complex  cation  theory  of 
crystalloidal  addition  agents  to  base  metals. 

I,  G.  Fuseya  and  K.  Mur  at  a.  II.  G.  Fitseya 
and  It.  Yumoto. — See  B.,  1928,  611. 

Corrosion  and  anodic  polarisation  of  iron. 
R.  A.  Dengg  and  H.  J.  Conker  (Korrosion  u. 
Metallschutz,  1927,  3,  241—248;  Chem ,  Zentr,,  1928, 

i,  749). — Inconclusive  experiments  on  polarisation  of 

various  types  of  iron  and  steel  in  an  electrolyte  of 
04  JV-potassium  chloride  and  0*  1  AT-potassium  carbon¬ 
ate  are  described,  and  the  bearing  of  the  results  on 
corrosion  is  discussed.  A.  A.  Eldridge. 

Nature  of  the  deposit  formed  during  electro- 
lysis  of  neutral  and  alkaline  solutions  with  an 
antimony  cathode.  J.  Grant  (J.C.S.,  1928,  1987— 
1988).— Analyses  of  the  deposit  obtained  in  the 
cathode  compartment  during  the  electrolysis  of 
neutral  or  alkaline  solutions  with  an  antimony  cathode 
indicate  that  it  is  not,  as  Weeks  and  Bruce  (A.,  1925, 

ii,  700)  suggest,  a  solid  hydride  of  antimony  (Sb2H2), 

but  finely- divided  antimony  containing  0-01 — 0-25% 
of  adsorbed  hydrogen.  F.  J.  Wilkius. 

Direct  electrolytic  preparation  ol  potassium 
permanganate.  G.  Rapin  (Compt.  rend.,  1928, 
187,  112 — 114). — The  preparation  of  potassium  per¬ 
manganate  by  electrolysis  of  aqueous  potassium 
hydroxide  or  carbonate  with  a  silicon! anganese  anode 
has  been  investigated.  The  anode  must  be  compact ; 
pulverised  silicomaneanese  invariably  leads  to  the 
formation  of  manganese  dioxide.  If  potassium  car¬ 
bonate  is  used,  the  solution  finally  contains  only 
potassium  permanganate,  but  if  potassium  hydroxide 
is  used  it  contains  potassium  silicate  also.  Raising 
the  temperature  increases  the  efficiency.  Too  high 
a  concentration  of  potassium  hydroxide  causes  the 
formation  of  potassium  manga natc. 

C.  W.  Gibby. 

v  Electrolytic  oxidation  of  aniline.  J.  Sladek 
(Casopis  Ceskoslov.  Lek.?  1927,  7,  299 — 312 ;  Chem. 
Zentr.,  1928, 1,  1 171— 1172).— The  oxidation  of  aniline 
to  benzoquinone  in  presence  of  sulphuric  acid  with 
a  lead  anode,  and  the  influence  of  different  catalysts, 
current  strength,  temperature,  anode  surface,  and 
quantity  of  electrolyte  are  discussed.  The  benzo- 
q u i none  can  be  determined  by  Knecht  and  Hibbert’s 
method.  Vanadium  pentoxide  is  the  best  catalyst. 
The  electrolysis  is  continued  for  23  hrs.,  with  a 
current  density  of  1  amp. /dm.2,  the  temperature  not 
exceeding  10°.  A.  A.  Eldridge. 

Electrolytic  reduction  of  nitrosoantipyrine.  M. 
Giordani  (Annali  Chim.  AppL,  1928, 18,  289 — 296). — 
The  progress  of  the  electrolytic  reduction  of  nitroso- 
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to  amino-antipyrine  is  studied  by  comparing  the 
amounts  ol  gas  evolved  at  the  cathode  of  the  electro¬ 
lytic  cell  and  in  a  voltameter ;  apparatus  for  the 
comparison,  and  the  effects  of  change  of  cathode,  of 
current  density,  and  of  concentration  are  described. 
A  spongy  nickel  cathode  is  the  most  effective;  the 
amino-compound  (separated  as  benzylidene  deriv¬ 
ative)  is  obtained  in  65%  yield.  E.  W.  Wionall. 

Influence  of  intensity  of  iUumination  on 
velocity  of  photochemical  union  of  bromine  and 
hydrogen,  and  determination  of  the  mean  life  ol 
a  postulated  catalyst,  F.  Briers  and  D.  L.  Char- 
man  (J.C.S.,  1928,  1802—1811;  of.  A.,  1926,  484; 
Bodenstein  and  Lutkemeyer,  A.,  1925,  ii,  218),— For 
very  high  light  intensities  the  rate  of  union  of  hydrogen 
and  bromine  is  approximately  proportional  to  the 
square  root  ol  the  intensity,  whilst  for  low  light 
intensities  the  rate  of  reaction  is  directly  proportional 
to  the  intensity.  The  total  amount  of  chemical 
change  is  not  solely  dependent  on  the  total  time  of 
illumination  for  light  of  constant  intensity,  but  alters 
when  the  illumination  is  rendered  intermittent.  From 
a  quantitative  study  of  this  effect  the  mean  life  of 
the  commonly  assumed  catalysts  (either  atoms  or 
active  molecules)  has  been  estimated  to  be  0*063  sec. 

If «  if  ®  ILKI , 

Photochemical  reaction  between  bromine  and 
tartaric  acid  in  aqueous  solution,  II,  III. 
Mechanism  of  the  reaction.  J.  C.  Ghosh  and 
K.  P.  Bash  (J.  Indian  Chem.  Soe.,  1928,  5,  342— 360t 
361 — 372). — II.  The  reaction  in  the  dark  between 
aqueous  bromine  and  tartaric  acid  solutions  is 
negligible  compared  with  that  in  the  light,  which  is 
characterised,  by  a  long  induction  period,  high 
quantum  efficiency,  and  a  temperature  coefficient  of 
the  velocity  of  4*6  for  10°  rise  of  temperature.  At 
constant  bromine  concentration,  increase  of  tartaric 
acid  concentration  results  in  an  increase  of  the 
induction  period,  whilst  at  constant  tartaric  acid 
concentration  increase  of  bromine  concentration  pro¬ 
duces  a  small  reduction  of  the  induction  period,  but 
a  considerable  diminution  of  the  unimolecular  velocity 
coefficient.  Sodium  hydrogen  tartrate  greatly  acceler¬ 
ates  the  reaction  and  decreases  the  induction  period. 
By  addition  of  hydrogen  bromide  at  the  commence¬ 
ment  of  the  reaction  the  relatively  small  increase  of 
the  hydrogen-ion  concentration  during  the  reaction 
results  in  only  a  small  decrease  of  the  reaction  velocity, 
whereas  normally  the  hydrogen  bromide  produced 
during  the  reaction  causes  a  rapid  decrease  of  velocity. 

III.  The  observed  phenomena  are  explained  by 
assuming  as  the  mechanism  of  the  reaction  the 
sequence  :  (a)  bromine  molecules  are  photochemically 
activated,  (b)  part  of  the  active  bromine  atoms  react 
with  oxygen  present  in  the  system,  and,  in  the  initial 
stages,  part  are  used  up  in  destroying  photo -inhibitors, 
(e)  the  remaining  active  bromine  atoms  produce 
photobromination  of  the  tartaric  acid. 

H.  F.  Gillbe. 

Products  of  the  photochemical  decomposition 
of  azoimide,  A.  O.  Beckman  and  R.  G.  Dickinson 
(J.  Amer.  Chem,  Soc,,;  1928,  50,  1870— 1875}.— Brief 
illumination  by  ultra-violet  radiation  causes  27%  of 
the  azoimide  to  decompose  into  nitrogen  and  hydrogen, 


and  the  remainder  into  nitrogen  and  ammonia  (the 
latter  forming  ammonium  azide).  By  means  of  the 
quartz-fibre  and  McLeod  gauges  the  mol.  wt.  of 
azoimide  is  found  to  be  43*6^2*1.  S.  K.  Tweedy. 

Photochemistry  of  silver  halides.  I.  Gravi- 
metric  determination  of  excess  silver  in  photo¬ 
graphic  layers,  II.  Decomposition  of  photo¬ 
graphic  layers  with  neutral^  acid,  and  alkaline 
hydrogen  peroxide,  and  with  ammoniacal 
ammonium  sulphide.  H.  H.  Schmidt  and  F, 
Pretschner. — See  B.,  1928,  625. 

Conversion  of  maleic  acid  into  fumaric  acid 
hy  bromine  atoms.  F.  Wachholtz  (Z.  physikal. 
Chem.,  1928,  135,  147' — 181). — See  this  vol.,  492, 

Basis  of  the  selective  chemical  action  of  X-rays 
and  light.  L,  Simons  (Brit.  J,  Radiol,  Roentgen 
Soc.  Sect.,  1927,  23,  124 — 1 34) . — There  is  very  little 
variation  in  the  ionisation  produced  by  complete 
absorption  of  corpuscular  radiation  in  a  number  of 
organic  vapours,  hydrogen,  air,  and  sulphur  dioxide, 
i.e.,  there  is  no  selective  action.  In  the  absorption 
of  a  light  quantum,  with  X-rays  varying  in  wave¬ 
length  over  the  critical  X- range  for  silver,  no  selective 
change  was  observed  in  the  average  energy  of  the 
photo -electrons.  The  observed  selective  rise  in 
absorption  is  due  to  an  increase  in  the  number  of 
atoms  thus  ionised.  The  primary  ionisation  in  which 
selective  effects  are  shown  is  always  negligible  in 
comparison  with  the  total  ionisation,  which  includes 
ionisation  by  impact.  For  a  mixed  substance,  the 
chemical  change  will  be  proportional  to  the  product 
of  the  true  absorption  coefficient  of  the  whole  and 
the  energy  density  of  the  X-rays  at  each  point. 

Chemical  Abstracts. 

Photochemical  decomposition  hy  X-radiation. 
R.  Glockler  and  0.  Risse  (Z.  Physik,  1928,  48, 
845—851).— The  liberation  of  oxygen  from  dilute 
aqueous  solutions  of  hydrogen  peroxide  and  of 
potassium  persulphate  when  the  solution  was  exposed 
to  radiation  of  wave-lengths  1540,  710,  560,  190  X. 
was  examined.  The  amount  of  oxygen  liberated  is 
independent  of  the  wave-length  when  the  conditions 
of  experiment  are  so  chosen  that  the  fraction  of  the 
energy  of  the  X-ray  beam  which  is  effective  for  the 
liberation  of  electrons  is  constant.  For  0*0017  A - 
solutions  the  amount  of  this  energy  associated  with 
the  decomposition  of  1  g.-mol.  of  hydrogen  peroxide 
and  of  potassium  persulphate  is  70,000  and  17,500 
g.-cal.,  respectively.  R.  W.  Lunt. 

Mechanism  of  chemical  reactions.  H.  J. 

Taylor  (Proc.  Amer.  Phil.  Soc.,  1926,  65,  90 — 98). — 
Evidence  is  adduced  in  support  of  the  view  that 
certain  reduction  processes,  especially  in  the  presence 
of  excited  mercury  vapour,  depend  on  the  intervention 
of  hydrogen  atoms.  Chemical  Abstracts. 

Separation  of  krypton  and  xenon  from  atmo¬ 
spheric  air.  A.  Lepare  (Compt.  rend.,  1928,  187». 
231 — 234). — The  sources  of  loss  in  the  separation  of 
krypton  and  xenon  from  air  are  discussed.  Good 
yields  have  been  obtained  by  fractional  adsorption 
on  coconut  charcoal  or  silica  gel,  at  the  b.  p.  of' 
oxvsen.  C.  W,  Gibby. 


Action  of  mixtures  of  salts  on  copper,  A. 

Launert  (Compt.  rend,,  1928,  187,  206—207). — The 
changes  produced  in  the  density  and  specific  resist¬ 
ance  of  copper  by  heating  in  mixtures  of  salts  have 
been  investigated  and  can  be  explained  by  absorption 
of  the  vapours  of  the  salts.  The  mixtures  used  were 
potassium  chloride-strontium  chloride,  potassium 
chloride-barium  chloride,  and  barium  chloride- 
strontium  chloride  at  temperatures  below  their 
eutectic  points.  C.  W,  Gibby. 

Reactions  in  the  solid  state,  IV.  Compounds 
resulting  from  the  reaction  between  basic  and 
acidic  oxides  and  carbonates  and  the  mode  of 
compound  formation.  W.  Jander  (Z,  anorg, 
Chem.,  1928,  174,  11 — 23). — Barium  carbonate  and 
tungstic  oxide  heated  together  in  any  proportion  in 
a  platinum  crucible  at  700°  in  a  current  of  carbon 
dioxide  for  2  hrs.  yield  always  normal  barium 
tungstate,  holding  in  solution  a  small  quantity  of 
tungstic  oxide.  Molybdenum  trioxide  and  barium 
carbonate,  and  tungstic  oxide  and  calcium  carbonate, 
under  similar  conditions,  yield  only  normal  barium 
molybdate  and  calcium  tungstate,  respectively.  Lead 
monoxide  heated  with  tungstic  oxide  or  molybdenum 
trioxide  at  600 — 650°  yields  normal  lead  tungstate 
or  molybdate,  in  both  cases  a  small  quantity  of  lead 
monoxide  remaining  in  solution  in  the  salt.  When 
heated  with  excess  of  silicon  dioxide  at  9509,  barium 
carbonate  yields  principally  barium  metasilicate, 
whilst  if  the  barium  carbonate  be  in  excess  the 
orthosilicate  is  the  main  product.  The  conditions 
necessary  for  chemical  reaction  between  twm  solid 
substances  are  stated  and  discussed.  JEL  F.  Gillbe, 

Mercuric  tetramminopersulphate.  F.  Fichtes 
and  S.  Stern  (Helv.  Chim.  Acta,  1928,  11,  754 — 758; 
cf.  Tarugi,  A.,  1903,  ii,  481). — Mercury  (10  g.), 
ammonium  persulphate  (20  g.),  and  concentrated 
ammonia  solution  (50 — 60  c.c.)  react  vigorously, 
yielding  crystals  of  mercuric  tetramminopersulphate, 
[Hg*8(NH3)4]S208,  which  loses  ammonia  in  air,  but 
can  be  recrystallised  from  concentrated  ammonia 
solution.  Mercuric  acetate  or  nitrate,  but  not  the 
chloride  or  cyanide,  can  replace  the  mercury  used  as 
starting  material.  The  salt  prepared  by  Tarugi  (he. 
at.)  is  considered  to  be  identical  with  this  salt  and 
not  a  mercurous  derivative.  Hydrolysis  results  in  a 
mixture  of  basic' salts  of  varying  composition. 

L.  S.  Theobald. 

Ionium  from  Fergan  ores.  A.  N.  Piled v  (J. 
Russ.  Phys.  Chem.  Soc.,  1928,  60,  835— 841).— Ionium 
is  separated  from  other  elements  by  adsorption  on 
cerium  oxalate,  after  precipitation  of  uranium,  radium, 
and  other  radioactive  elements.  R.  Truszkowski. 

Corroding  action  of  sodium  fhiosilicate  on 
alirniinium.  G.  M.  Keaay  (Arch.  Rubbercultuur, 
1928,  12,  141—143;  Med.  Proefstat.  v.  Rubber,  No. 
30,  81 — 83) . — Aluminium  is  slowly  dissolved  by  a 
0-1%  solution  of  sodium  ftuosilicate  with  the  evolution 
of  hydrogen .  In  a  0-5%  solution  of  the  same  salt 
corrosion  is  much  less  rapid  and  after  a  short  time 
ceases  altogether  owing  to  the  formation  of  a  pro¬ 
tective  coating.  Aluminium  pans  can  therefore  be 
used  for  the  coagulation  of  latex  with  sodium  fluo- 
silieate.  A.  R.  Powell. 


Phosphorescent  aluminium  nitride  activated 
by  silicon,  E.  Tiede,  M*  Thimann,  and  K.  Sensse 
{Ber.,  1928,  61,  [ B ],  1568 — 1573). — Aluminium  nitride 
is  prepared  by  the  action  of  ammonia  on  particularly 
pure,  technical  aluminium  contained  in  a  molybdenum 
boat  heated  at  1300°  in  a  nickel  tube.  Admixture 
with  silicon  is  obtained  by  adding  the  required  amount 
of  silica  to  the  metal  previously  to  its  conversion 
into  the  nitride.  Alternatively,  the  nitride  is  pre¬ 
pared  by  allowing  the  vapour  of  the  compound 
A1G13,NH;j  to  come  into  contact  with  a  tungsten  spiral 
heated  electrically  at  above  1000°.  Addition  of 
silicon  is  effected  by  use  of  silicon  tetrachloride.  The 
presence  of  about  0-5%  of  silicon  is  requisite  for  the 
production  of  phosphorescence.  The  optimum  amount 
is  5%,  but  this  limit  can  be  greatly  exceeded  before 
the  power  to  phosphoresce  is  lost.  The  iron  arc  or 
mercury  lamp  are  the  best  exciting  sources.  Cathode 
rays  cause  a  dark  blue  luminescence.  Rontgen  rays 
and  feeble  radium  preparations  have  no  effect. 
Emission  is  chiefly  in  the  blue  region ;  three  bands 
appear,  thus  giving  a  close  analogy  with  the  boron 
nitride-carbon  phosphors.  The  distinct  blue  after¬ 
glow  persists  for  about  a  minute  and  then  gives  place 
to  a  pale,  whitish  phosphorescence.  Specimens  of 
aluminium  nitride  which  have  been  exposed  to  a  high 
temperature  but  scarcely  phosphoresce  by  reason  of 
their  low  silicon  content  become  distinctly  green 
when  exposed  to  the  iron  arc ;  the  colour  disappears 
■when  they  are  preserved  in  the  dark,  but  can  be 
renewed  by  fresh  exposure.  It  is  remarkable  that 
whereas  graphitic  carbon  is  the  excitant  of  the 
graphitic  boron  nitride,  the  diamond-like  aluminium 
nitride  is  excited  only  by  diamond-like  silicon. 

H,  Wren. 

Effect  of  temperature  on  the  optical  properties 
of  kaolinite.  T.  N.  McVay  (J,  Amer.  Ceram.  Soc., 
1928,  11,  224— 226).— Euhedral  crystals  of  kaolinite, 
contained  in  small  platinum  boxes,  were  heated  in  a 
platinum -wound  tube  furnace.  Samples  were  taken 
from  the  furnace  at  different  temperatures  and  after- 
wards  examined  microscopically..  Up  to  600°  no 
change,  other  than  a  slight  cloudiness  at  the  edges, 
was  observed.  At  620°  a  uniaxial  form,  which  wras 
retained  up  to  1400°,  was  produced.  These  crystals, 
probably  Rhine's  metanacrite,  were  cloudy  and 
seemed  to  be  broken  into  very  thin  plates.  Under 
strong  illumination  interference  figures  were  notice¬ 
able.  Roth  the  cloudiness  and  the  interference  figures 
vanished  when  the  crystals  -were  held  at  1450Q  for 
2  hrs.  However,  under  this  treatment,  a  develop- 
ment,  showing  a  cross-hatched  appearance  with  small 
crystals  arranged  in  rhombs,  became  evident.  These 
crystals  were  probably  mullite,  but  they  were  so 
minute  that  no  optical  determinations  could  be  made. 
The  anticipated  change  in  the  nature  of  the  substance 
at  900°  was  not  observed.  A.  T.  Green. 

Rare  earths,  J.  SvfcDA  (Oasopis  Ceskoslov.  L6k., 
1927,  7,  226—232  ;  Chem,  Zentr.,  1928,  i,  1162).— The 
decomposition  of  praseodymium  and  neodymium 
oxalates  in  a  current  of  oxygen  as  a  function  of  time 
and  temperature  was  investigated.  The  product 
always  contains  carbonate.  Praseodymium  oxalate . 
decomposes  the  more  rapidly,  but  in  a  mixture  con- 
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taining  the  oxides  in  equal  amounts  the  reverse  is  the 
ease.  The  praseodymium  salt  yields  an  oxide  of 
composition  corresponding  with  Pr6On,  which  when 
heated  in  a  vacuum  yields  the  sesquioxide,  whilst  the 
neodymium  salt  yields  only  Nd203.  The  presence  of 
neodymium  does  not  inhibit  the  formation  of  the 
oxide  Pr6On.  A.  A.  Eldridge. 

Neodymium  selenate.  J,  A.  N.  Friend  and 
A.  A.  Round  (J.GS.,  1928,  1820—1 822) .—Neo¬ 
dymium  selenate,  Nd2(Se04)3>  has  been  isolated, 
together  with  the  corresponding  jpenta-  and  octa- 
hydrales.  Evidence  for  the  existence  of  a  dodeea- 
hydrate  has  been  obtained.  E.  J.  Wilkins. 

Chemical  reactions  in  the  electrodeless  dis¬ 
charge.  S.  B*  Bhatnagar,  H.  K <  Sharma,  and 
N,  G.  Mitra  (J.  Indian  Chem.  Soc.,  1928,  5,  379 — 
382). — -The  substance  produced  from  naphthalene 
under  the  influence  of  the  electrodeless  discharge  has 
the  formula  C24H20O.  Other  decompositions  which 
have  been  observed  are  :  PbS04  — >  PhSG3+PbS; 
CaS04  — ■ >  CaS03,  KBr03  -  -  >  IGBrO+KBr, 
KIOa  — v  KI+I2,  KClOa  — >  KCIO+KCI,  and 
PbS04+Mg - PbS+MgO,.  H.  F.  Guxbe. 

Reaction  between  nitrogen  dioxide  and  liquid 
mercury,  W.  0.  Pierce  and  W.  A.  Noyes,  jun. 
(J.  Amer.  Chem.  Soc.,  1928,  50,  2179— 2187).— The 
reaction  was  followed  by  observing  the  time  of 
formation,  i,  of  a  solid  film  on  the  mercury  surface. 
The  period  of  use  of  the  reaction  vessel  and  also  its 
dimensions  influence  t,  although  the  variation  does 
not  obviously  depend  on  the  surface /volume  ratio  of 
the  vessel.  Further,  t  does  not  depend  primarily  on 
the  size  of  the  mercury  surface,  but  it  seems  to  be 
smaller  in  those  vessels  in  which  dust  particles  from 
the  walls  can  be  carried  direct  on  to  this  surface. 
Decrease  in  t  follows  the  introduction  of  moisture  or  a 
rise  in  temperature.  The  presence  of  foreign  gases 
does  not  influence  but  after  the  vessel  has  been  in 
use  for  some  time  a  reduction  in  pressure  results  in  a 
reduction  in  t ;  at  very  low  pressures  t  increases  (cf. 
Moore  and  Noyes,  A.,  1924,  ii,  748).  Gas  ions, 
positive  or  negative,  accelerate  the  reaction  when 
sufficient  are  present.  Activation  of  the  nitrogen 
dioxide  by  irradiation  does  not  affect  t.  The  acceler¬ 
ating  action  of  light  is  probably  due  to  the  activation 
of  a  surface  film,  and  seems  to  be  associated  with  the 
photo-electric  effect  (cf.  he,  cit.).  S.  K.  Tweedy. 

Preparation  and  properties  of  pure  phos¬ 
phorus  trioxide.  (Miss)  C.  C.  Miller  (J.GS., 
1928,  1847 — 1862).— Phosphorus  trioxide  prepared 
according  to  the  method  of  Thorpe  and  Tutton 
(J.GS.,  1890,  57,  545)  contains  1*5 — 2%  of  free 
phosphorus.  This  product  may  be  purified  by  frac¬ 
tional  crystallisation  from  carbon  disulphide.  washing 
with  light  petroleum,  together  with  subsequent 
volatilisation  after  exposure  to  light.  The  pure  oxide 
melts  at  23*8°.  Further,  it  neither  glows  nor  oxidises 
in  moist  or  dry  oxygen  at  the  ordinary  temperature 
and  is  unaffected  by  sunlight.  E.  J.  Wilkins. 

Action  of  hydrazine  on  qniinquevalent  arsenic 
in  faintly  acid  solutions.  Hi  Kurina  and  J. 
Plichta  (Z.  anal.  Chem.,  1928,  74,  235 — 247). — The 


reduction  of  quinquevalent  arsenic  by  hydrazine  in 
presence  of  potassium  bromide  has  been  investigated 
in  its  dependence  on  the  acidity  of  the  medium.  In 
presence  of  hydrochloric  acid  the  production  of 
arsenic  trichloride  is  quantitative  only  when  the  con¬ 
centration  of  acid  is  considerable.  On  distillation  of 
mixtures  which  are  not  strongly  acid  metallic  arsenic 
is  found  in  the  receiver  and  on  the  condenser  tube. 
The  liquid  remaining  in  the  distillation  vessel  is  turbid 
and  contains  free  arsenic.  When  neutral  solutions 
are  distilled  arsenic  is  deposited  in  the  distillation 
flask,  but  no  arsenic  appears  in  the  receiver  or  on  the 
condenser  tube.  Addition  of  arsenious  oxide  prior 
to  distillation  causes  an  increased  and  more  rapid 
formation  of  arsenic  in  the  distillation  flask,  but  a 
decreased  production  in  the  cooling  arrangement. 
No  arsenic  is  produced  with  arsenious  salts  alone. 

It  appears  that  when  the  acidity  is  not  considerable 
the  hydrolysis,  As”"’+4H20  — As04'"+8H#,  is 
not  negligible  and  that  part  of  the  hydrolysed  fraction 
is  reduced  to  arsine.  The  latter  reacts  with  arsenic 
trichloride  produced  by  the  normal  reduction  to  form 
arsenic  according  to  the  scheme  AsH3+As013— > 
2As+3HCl.  This  reaction  occurring  in  the  gaseous 
phase  is  responsible  for  the  production  of  arsenic  in 
the  condensing  apparatus.  In  presence  of  much  acid 
the  hydrolysis  is  repressed  and  reduction  follows  the 
normal  course.  Other  reducing  agents,  e.g.,  oxalates 
and  ferrous  salts,  behave  normally. 

When  acid  solutions  containing  sulphates  are  dis¬ 
tilled,  arsenious  sulphide  and  sulphur  dioxide  are 
often  formed  in  the  final  stages.  J.  S.  Carter. 

Vanadium  compounds  and.  Boiling  sulphuric 
acid.  A.  Si  everts  and  E.  L.  Muller  (Z.  anorg. 
Chem.,  1928,  173,  313—323).— Boiling  concentrated 
sulphuric  acid  effects  partial  reduction  of  vanadium 
pentoxide  to  vanadyl  sulphate  and  partial  oxidation 
of  vanadyl  sulphate  to  vanadium  pentoxide.  If  more 
than  0*12  g.  of  vanadium  per  100  c.c.  of  acid  is  present 
the  salt  VOS04  separates  (cf.  Auger,  A.,  1921,  ii,  554). 
In  presence  of  ammonium  sulphate  both  quinquevalent 
and  quadrivalent  vanadium  are  completely  reduced 
to  the  ter  valent  state  by  boiling  concentrated  sul¬ 
phuric  acid  and  the  salt  NH,V3II{S04)2  separates  (cf. 
Rosenheim  and  Mong,  A.,  1925,  i,  1411).  Sulphuric 
acid  and  potassium  sulphate  decompose  vanadyl 
sulphate  into  equimolecular  proportions  of  vanadic 
acid  and  the  salt  KVra(S04)2  (cf.  Eichner,  this  vol, 
34).  “  A.  R.  Powell. 

Element  91.  Properties  and  isolation.  A. 

von  Grosse  (J.  Russ.  Phys.  Chem.  Soc.,  1928,  60, 
843 — 845,  847—854 ) . —See  this  vol,  259,  495. 

Phosphorescent  combustion  of  sulphur.  H.  J. 
EmelGus  (J.GS.,  1928, 1942 — -1950) . — Sulphur  dioxide 
together  with  a  small  amount  of  sulphur  trioxide  are 
the  products  of  the  phosphorescent  combustion  of 
sulphur.  No  traces  of  any  oxide  of  sulphur  more 
volatile  than  sulphur  dioxide  were  found  and  no 
evidence  of  the  formation  of  ozone  was  obtained. 
As  distinct  from  arsenic  (A.,  1927,  497),  sulphur  shows 
no  £C  glow  pressure,”  above  which  the  oxidation  is 
non-luminous.  Sulphur  dioxide  and  a  series  of 
organic  vapours  inhibit  the  glow  over  definite  ranges 


of  temperature,  experiments  with  methyl  salicylate 
demonstrating  that  the  temperature  at  which  the 
glow  appears  is  the  higher  the  greater  is  the  concen¬ 
tration.  of  inhibitant.  F.  J.  Wilkins. 

Molybdenum  selenides  and  selenomolybdates, 
E.  Wendehorst  (Z.  anorg.  Chein.,  1928,  173,  268 — 
272). — From  a.  sulphuric  acid  solution  of  ammonium 
molybdate  hydrogen  selenide  precipitates  brownish- 
black  molybdenum  triselenide,  which  dissolves  in 
solutions  of  alkali  hydroxides,  selenides,  and  sulphides, 
giving  deep  red  to  brown  solutions  (cf.  Moser  and 
Atynski,  A.,  1925,  ii,  583).  If  the  acid  molybdate 
solution  is  reduced  with  zinc  until  it  becomes  of  a 
deep  reddish-brown  colour  and  is  then  saturated  with 
hydrogen  selenide,  dense  brownish-black  leaflets  of 
dimolybdenum  pentasdenide,  Mo2Se5,  are  precipitated. 
A  mixture  of  molybdenum  trioxide  and  selenium 
when  heated  in  hydrogen  to  dull  redness  yields 
molybdenum  diselenide,  MoSe2,  in  bluish-black,  glisten¬ 
ing  leaflets  insoluble  in  alkali  solutions.  When  a 
mixture  of  potassium  carbonate,  selenium,  and 
molybdenum  dioxide  is  fused  above  1200°,  and  the 
product  leached  with  water,  a  residue  of  dark  lead- 
grey  crystals  of  molybdenum  sesquiselenide,  Mo2Se3, 
is  obtained.  Saturation  of  a  solution  of  potassium 
molybdate  in  concentrated  potassium  hydroxide  with 
hydrogen  selenide  results  in  the  separation  of  red 
needles  of  potassium  selenomolybdate}  K2MoSe4.  The 
sodium  salt  cannot  be  prepared  under  similar  con¬ 
ditions,  but  the  ammonium  salt,  (NH4)2MoSe4,  is 
obtained  in  glistening,  blue  crystals  from  a  solution 
of  molybdie  acid  in  concentrated  ammonia.  All 
selenium  compounds  of  molybdenum  prepared  in  the 
wet  way  rapidly  decompose  on  exposure  to  the  air ; 
their  preparation  must  therefore  be  carried  out  in  an 
atmosphere  of  nitrogen.  A.  R.  Powell. 

Cyano  -  sulpho  -  compounds  of  molybdenum. 
E.  Crepaz  (Gazzetta,  1928,  58,  391 — 401). — Oeta- 
cyano- salts  of  quadrivalent  molybdenum  (e.g,, 
K4[Mo(CN)8],2H20)  were  prepared  by  passing  hydro¬ 
gen  sulphide  intermittently  through  a  solution  con¬ 
taining  potassium  molybdate  and  potassium  cyanide. 
The  aquo-cyano-compound,  K4[Mo(0H)4(CN)4],GH20, 
was  obtained  on  crystallising  a  solution  of  the 
octacyano-eorapound  to  which  potassium  hydroxide 
had  been  added.  The  exhaustive  treatment  with 
hydrogen  sulphide  of  a  solution  of  molybdie  acid 
and  potassium  cyanide  in  potassium  hydroxide 
solution  gave  a  blue  cyano  -  sulpho  -  compound, 
K3[MoS(CN)4],2H20 ,  containing  tervalent  molyb¬ 
denum.  A  method  of  determining  the  valency  of 
the  central  metal  atom  in  these  compounds,  based 
on  the  reduction  by  them  of  an  ammoniacal  solution 
of  silver  chloride,  is  described.  In  this  reaction,  for 
each  equivalent  of  the  compound  involved  two 
equivalents  of  silver  are  obtained  as  silver  sulphide 
and  (in  the  case  of  the  above  compound  containing 
tervalent  molybdenum)  three  equivalents  of  silver  as 
metal.  “  F.  G.  Tryhorn. 


sulphides,  to  which  the  following  formulae  relate,  is 
described  :  [HfJ(MoS4)4(VS3)9](NH4)5H3,10H(JO ; 
[H2(MoS4)3(VS3)3[(NH4)6H2s12H2Ol 
[H2(MoS4)2(VS3)4](NH4)5H,2r>H20; 

[H2(MoS4)4(VSa)2](Guanidine)5H3f15H20; 

[Ho(MoS4)3(VSg)3](Guanidine)5H,>,22H20 ; 

[BC;(m4)*  (V4J  ](Guanidine)6E?,l  5H.0 ; 

[H2(MoS4)2(VS3)4]T1sHj60H20.  ’ 

Pi.  W.  Lunt. 

Sulpho-salts.  V.  Additive  compounds  with 
hexamethylenetetramine.  F.  Rodolico  (Atti  R. 
Accad.  Lincei,  1928,  [vi],  7,  660—666).—' The  follow¬ 
ing  compounds,  which  are  more  stable  and  more 
easily  crystallisable  than  the  normal  salts,  have  been 
prepared  by  a  generalised  method  involving  the 
addition  of  magnesium  chloride  and  hexamethylene¬ 
tetramine  (X)  to  a  warm  solution  of  the  alkali  sulpho- 
salt:  MgMoO4,X,10H„O ;  MgMoS03,2X,10H,0 ; 
MgMoS2Oo,2X,10H2O ;  MgMoS3O,2X,10H,O ; 

MgMoS4,2X,  10HoO  ;  MgWO4,X,10H.O  ; 

MgWSO3,2X,10H2O ;  MgWS2O2,2X,10HoO ; 
MgWS3O,2X,10H2O;  “  MgWS4,2XA0H2O.  “  From 
measurements  of  the  crystallographic  data  for  some 
of  these  compounds  it  was  found  that  the  morpho- 
tropic  variations  do  not  correspond  with  the  gradual 
substitution  of  oxygen  by  sulphur. 

F.  G.  Tryhorn. 

Per-acids  of  uranium,  tantalum,  and  niobium. 
A.  Sieverts  and  E.  L.  Muller  (Z.  anorg.  Chem., 
1928,  173,  297 — 312). — Peruranic  acid  may  be  pre¬ 
pared  either  by  addition  of  excess  of  3%  hydrogen 
peroxide  solution  to  a  solution  of  uranyl  nitrate  or 
by  treating  uranium  trioxide  with  hydrogen  peroxide. 
Pertantalic  and  pernio  hie  acids  are  obtained  by 
treating  the  corresponding  potassium  salts  in  con¬ 
centrated  aqueous  solution  with  the  requisite  quantity 
of  sulphuric  acid.  The  acids  are  finely-divided  white 
and  yellow  powders,  respectively,  containing  one 
atom  of  active  oxygen  to  one  atom  of  metal.  Roth 
tantalic  and  niobic  acids  dissolve  in  3%  hydrogen 
peroxide,  forming  opalescent  solutions ;  pertantalic 
acid  is  precipitated  by  alcohol  or  sodium  chloride 
from  the  solution,  but  perniobic  acid  cannot  thus  be 
isolated.  A.  R.  Powell. 

Action  of  fluorine  on  aqueous  solutions  of 
chromium  and  manganese  salts.  F.  Fighter 
and  E.  Brunner  (J.C.S,,  1928,  1862—1868}.— 
Fluorine  is  as  effective  as  a  platinum  anode  in  oxid¬ 
ation.  Chromium  alum  in  1*5 — 7*5AT-sulphurie  acid 
solution  is  oxidised  even  at  0°  to  chromic  acid. 
Sulphur  tetroxide  produced  by  the  action  of  fluorine 
on  the  sulphuric  acid  is  probably  the  active  agent. 
Dilute  potassium  dichromate  solutions  are  reduced, 
the  fluorine  first  reacting  with  water  to  form  hydrogen 
peroxide,  which  gives  rise  to  perchromic  acid  which 
loses  oxygen  to  form  chromic  salts.  Manganous 
sulphate  in  the  presence  of  sulphuric  acid  is  oxidised 
to  a  labile  sulphate  of  quadrivalent  manganese, 
Mn(S04)2.  F.  J*  Wilkins. 

Cobalticarbonates.  G,  A.  Barbieri  (Atti  R. 


Thio-salts.  VI.  Complex  molybdenum 
vanadium  sulphides,  L.  Fernandes  {Atti  R. 
Accad.  Lincei,  1928,  [vi],  7,  496— 501).— The  prepar¬ 
ation  and  analysis  of  a  number  of  new  complex 


Accad.  Lincei,  1928,  [vi],  7,  747— 753).— The  structure 
of  the  green  compound  obtained  by  the  action  of  an 
oxidising  agent  on  a  cobaltous  salt  in  presence  of 
alkali  hydrogen  carbonate  is  discussed.  Oobaiti- 
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nitrites  dissolve  in  a  warm  solution  ol  sodium  hydro¬ 
gen  carbonate,  giving  an  intensely  emerald-green 
coloured  solution.  This  contains  a  complex  cobalt!- 
carbonate  which  is  identical  with  the  first-mentioned 
green  compound  and  is  not  a  mixture  of  compounds 
containing  bi-  and  quadri -valent  cobalt  (cf.  Mctzl, 
A.,  1914,  ii,  472),  The  tcrvalent  nature  of  the  cobalt 
in  the  green  solutions  is  further  shown  by  isolating 
from  them  solid  cobaltic  compounds  of  known 
structure,  e.g.,  cobaltic  acetvlacetonate  and  purpureo- 
cobaltic  chloride.  0.  J.  Walker. 


Aquo  -hex  aniinine  and  -pentaxomine  com¬ 
plexes  of  tervalent  cobalt  and  chromium  which 
crystallise  in  the  cubic  system,  0.  Hassbl 
and  G.  B.  Naess  (Z.  anorg.  Chem.,  1928,  174, 
24 — 30). — The  complex  salts,  [Co(NH3)6]Se04X5 
'Co{NH3)6]Se04Br  (also  +3H20),  and 
'Co(NH3)c]Cr04Br53H20,  have  been  prepared  and  their 
crystal  structures  studied;  those  of  the  first  two 
differ  from  that  of  the  corresponding  sulphate  only 
in  the  magnitude  of  the  lattice  constant,  whilst  that 
of  the  chromium  complex  corresponds  with  the 
structures  of  the  trihydrates  of  hexamminecobaltic 
sulphate  chloride  and  hexamminecobaltic  selenato- 
bromide,  A  series  of  complexes  of  tervalent  chromium 
has  been  prepared,  all  the  members  of  which  have 
the  cubic  structure :  [Co(NH3)0]CrO4I,  obtained  by 
warming  cobaltous  carbonate  with  chromic  acid 
solution,  and  heating  the  filtered  solution,  after 
addition  of  ammonia  solution,  with  iodine ;  the 
analogous  compound  containing  molybdenum  in 
place  of  chromium  could  not  be  obtained,  the  spar¬ 
ingly  soluble  product  having,  after  recrystallisation, 
the  formula  2[Co(NH3)s]2(Mo04)3,3H^0 ; 
[Co(NHs)5!H,0](C104)3  (deep  red).  [Cr(NH3)6](C104)3 
(yellow),  and  [Cr(NH3)s,H201(C104)3  (bright  red), 
which  belong  to  the  octahedral  system ; 
[Cr(NH3)5,H20]S04C103,  which  has  the  fluorspar-like 
structure  of  the  complex  sulphatobromides.  The 
following  lattice  constants  (A.)  have  been  deter¬ 
mined :  [Cc(NH3)a]S04I,  10*71 ;  [Co(NH3)6]S04Br, 
10  51 ;  [Co(NH3)6]Se04I,  10*79;  [Co(NH3)5H,G]I3, 
10*81 ;  [Co(NH3)5H,0](C104)3?  11-32; 
[Co(NH3)JLO]S04I~  10-62 ;  [Co(NH3)6H20]S04Br, 

1045;  [Co(NH3)6]Se04Br,  10*63;  [Go(NH3)6](C104)3, 
11-38,  H.  F.  Gillbe. 


Optical  activity  of  platinum.  I.  1.  Tscher- 
niaev  (Ann.B  Inst.  Ratine,  1928,  6,  40— 55).— 1 Two 
of  the  stereoisomerides  of  the  complex 
[en  NH3  Pt  Cl2  NOo]Cl  are  resolved  into  optical  anti¬ 
podes,  as  are  the  complexes 
[en  C6H5N  Pt  NO*  Cl2]OH  and  [en  (NH,)2  Pt  CUp2. 
Stereoisomerism  has  a  profound  influence  on  the 
magnitude  of  the  rotatory  power  and  of  the  dis¬ 
persion  coefficient.  The  application  of  the  amido- 
reaction,  leading  to  the  production  of 
[en  NH0  Pt  N02  CI2],  brings  about  a  change  of  sign 
of  rotation,  the  appearance  or  the  enhancement  of 
Cotton’s  effect,  and  an  increase  in  the  absolute  value 
of  molecular  rotation.  The  inversion  of  rotation 
takes  place  with  ionic  velocity  and  is  completely 
reversible,  and  the  same  applies  to  that  of  triammines 
and  tetrammines.  im?i5-Trichloro triammines  react 
with  ammonia  to  form  cis  -  dichiorotetrammines. 


Inversion  of  optical  rotation  is  brought  about  by 
alkalis  only  in  those  complexes  into  the  nucleus  of 
which  ammonia  enters.  It.  Trtiszkowski. 


Platinum  nitrites.  III.  I,  I.  Tscherniaev 
(Ann.  Inst,  Platine,  1928,  0,  23—39;  cf.  ibid.,  1926, 
4,  243;  1927,  5,  102), — c^-Nitritochloroplatinites 
of  the  general  type  [A2  Pt  N02  Cl]  are  produced 
by  the  action  of  ammonia  or  ethylene  diamine  on 
K2[Pt  C13  N02],  obtained  by  the  action  of  sodium 
nitrite  on  potassium  chloroplatinite.  The  complex 
[enPtCINOo]  yields  on  treatment  with  excess  of 
ammonia  the  base  [en  NH3  Pt  N02]C1,  winch  with 
hydrochloric  acid  gives  the  base  [en  NH3  Pt  C13]C1? 
which  reacts  with  alkali  hydroxides  to  produce  the 
amide  [en  NH2  Pt  Cl3] .  Where  pyridine  is  substituted 
for  ammonia  in  the  above  scries  of  reactions,  the 
trichlorotriammine  base  [en  C5H5N  Pt  C13]C1,2H20 
is  produced,  which  with  dilute  alkalis  yields 
>n  C5H5N  Pt  CI3]OH :  this,  when  dried  at  MQ°, 
loses  a  molecule  of  water  to  form  the  imide 
[NH2*CH2*CH2«NH:(C5H5N)Ptaa],H20.  The  sub¬ 
stance  [en  C6H5N  Pt  N02]C1  reacts  in  solution  with 
chlorine  to  yield  [en  C5H5N  Pt  N02  C12]C1,  whence 
[en  (C5H5N)  (N02)?  Cl  Pt]Cl32H20  is  “derived  by  the 
action  of  sodium  nitrite,  and  this  product  again  yields 
with  25%  ammonia  [en  (C5H5N)  (N02)2  Cl  Pt]0H. 
Ammonia  substitutes  only  one  chlorine  atom  of 
"en  C5H5N  Pt  NOo  C12]C1,  the  product  being 
:en  C5H5N  Pt  NH2  NO,  C1]C1,2H20,  readily  convert¬ 
ible  into  [en  CgH5N  NH3  Pt  N02  C1]C1  by  the  action 
of  hydrochloric  acid.  The  cis- -te tram  mines  yield 
Cleve’s  salt  on  reduction  to  bivalent  platinum.  The 
te  tram  mine  [en  (NH3)2  Pt  N02  Cl]012  is  separated 
into  its  optical  antipodes,  for  which  [M] D  is  —137° 
and  +145°,  respectively.  Two  stereoisomerides  of 
en  C5H5N  Pt  N02  C12]C1  are  prepared,  and  three  of 
'en  NH3  Pt  N02  C12]CL  When  quadrivalent  is  re¬ 
duced  to  bivalent  platinum  in  these  complexes  the 
two  substituent  groups  which  are  attached  to  one 
co-ordinate  are  invariably  eliminated. 

R.  Truszkowski. 

Platinum  nitrites.  IV.  I.  I.  Tscherniaev 


Ann.  Inst,  Platine,  1928,  6,  55 — 97). — The  following 
ion-electrolytic  nitrites  of  bivalent  platinum  have 
icen  prepared  :  dinitrodikydroxylaminoplatmum , 

2|>Pt<™  (Hx=NH20H),  its  stereoisomeride 

iv  NOrt  2 

d  iniiroplat  mumd iammme , 


^  0  2\P 


hydroxylamhiodiniiropla i in  um  ~ 

mmine,  pyr idinod  in U roplatinumammine ,  ethylenedi- 
mminodin  itroplatinum,  dikydroxylam  ino  nitroch  hro - 
iatinum ,  hydroxyla  mino  nitro  c/i  loroplai  inumam  mine } 
tie  corresponding  derivative  with  pyridine  substituted 
i  place  of  ammonia,  pyridinonitrocMoroplatin wn- 
mm in e ,  etkyle nediammbionitroch lorophUinum ,  n iir o- 
Uoroplat  inumdiammine.  The  following  electrolytic 
ills  of  nitro -derivatives  of  bivalent  platinum  have 
een  prepared  :  trihydroxylaminonitroplatinum  chloro- 
latinite ,  ammi?wdihydroxylaminon  itroplatinwn  chloro - 
latinite ,  d iammiriohydroxylam irton itroplntinum  chloro - 
fatin iie,  amm  inoe thyle ned iamm  ino n Uroplat in ous  chlor - 
d  ia  mm  inopy  r  id  inon  iiropfo  t  mum  chloroplatinite 
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ptei,, 

pta 


and  its  isomer  ide 


NHa^.p  ^-C  SN 
NH  >1  t^NQ^ 

amminoiipifridinMitro 

platinum  chloraplatiniie ,  wnvm  inop yridin  ohydroxi / h 
aminon itroplati num  ch loropla tin i te , 

>fs  isomerides, 

"CsSB!>Pt<NoJtP‘a<'2H>0  ^ 

[c5id!^J^^Jt<^N03  ^nd  amminopyrldino- 

methylamijionitfoplatmur/i  ehloroplcd  imtc.  The  complex 

L  Nq">pt<Niil  nh;>p<no2 

obtained  by  the  interaction  of  the 
^J^^Pt<^j^3  wi  th  1  mol.  of  ethyl e ned: amine  and  the 
addition  of  potassium  chloroplatinite*  The  complex 

NO*>Pt<NH*  ira">Pt<NO,  PtC1*  1S 


PtCL 


is 


complex 


L-1 


obtained  in  an  analogous  way  from 


-NH 


and  the  following  complexes  are  prepared  similarly 


[ 


4 ' 


S04,  and 


,  NO^P<NH3  NH?>I,t<Sofj  S0+  rorn,u3a3  ijl- 

dieating  the  space  orientation  of  quadrivalent  plati¬ 
num  bases  are  written  [ABCDEFPt],  where  A  to  F 
represents  groups  substituted  within  the  octahedron 
in  the  order  shown  in  formula  (I)  and  (II),  the  latter 


(1.) 


/\ZL 


£ 


/ 


c 


/  (no 


D 


E 


applying  to  ring  derivatives  containing  eth}dene- 
diamine.  The  following  non-electrolvtic  derivatives 
of  quadrivalent  platinum  are  prepared  and  described : 
mirotnch  loroplatinumdiammine , 

[NH3  Cl  NH3  NO,  Cl,  Pt],  pyridinonitrotrichhroplatin- 
umammine ,  [C5HSN  NH3  N02  Cl3  Pt],  and  ethylene- 
diam inonitrotrickloroplatinum ,  [en  NO,  Cl3  Pt].  The 
following  electrolytic  quadrivalent  platinum  deriv¬ 
atives  are  prepared  and  described  :  triamminonitro- 
dichlorophtinum  chloride,  [(NH3)3  N02  CI2  Pt]Cl,  tri- 
( iMminodinitrochloroplaiinum  chloride , 

[(NH3)3  (N02)2  Cl  Pt]Cl,  diamminopyridinonitrodi - 
chloroplatinum  ch  bride , 

IC5H5NNH3N02NH3ClPt]Cl,  optically  active  di- 
atmninop t/ridinodinitrock loroptatinum  chloride , 

[C5H5N  NH3  NO?  NH3  NO,  Cl  Pt]Cl,  amminopyrid- 
inomethylaminonitrodichloroplaiinunianwiine  chloride , 
[C5H5N  NH3  NH2  Me  N02  Cl2  Pt]Cl,  optically  <  act¬ 
ive  amminopyridinomethylamiriodinitrochloroplatinum 

chloride ,  _  ^  [C5H5N  NH3  NILJde  N02N02  Cl  Pt]Cl, 
c iky lened iaminopyridinon itrod ichloroplatinum  chloride, 
[en  C5H5N  NO,  CI2  Pt]Cl,  its  dextrorotatory  stereo - 
wmneride ,  [en  C^N  a  N02  Cl  Pt]Cl52H20,  d -ethyl- 
cnediaminopyridinod initroch loroplo iinum  chloride , 


[en  C5H5N  N02  Cl  NO,  Pt]Cl,2H2Of  ethylenediamino- 
pyridinotrichloroplatmum  chloride, 

[en  C5H5N  Cl3  Pt]Cl,  amminoethylenediaminonitrodd ~ 
chlorophtinum  chloride ,  [en  N02  NH3  Cl,  Pt]Cl,  its 
d*  and  l-taomeriefe*,  [en  MH3  Cl  N02  Cl  Pfc]Cl  and 
[en  NG2  Cl  NH3  Cl  Pt]Cl,H20,  amminoethylenedi- 
aminotrichloropkUmmn  chloride ,  [en  NH3  CJ3  PtJCl, 
tetramm  inon  itrochloroplat  mum  chloride , 

[(NH3)2  N02  NH3  Cl  NH3  Pt]CI2,  optically  active  tri- 
amm inopyrid inonitrochloroplatinum  chloride , 

[NHg  C5H5N  NH3  N02  NH3  Cl  Pt]Cl2,H20,  1  -  di- 

amminoethylenediatninodichloroplatinum  chloride, 

[en  NH3  Cl  NH3  Cl  Pt]Cl,  1  - d iamminoethylened iam ino- 
n  itroch  lor  op  latinum  chloride , 

[en  NH3  N02  NH3  Cl  Pt]CL>,  optically  active  ammino - 
ethyle7iediaminopyridi7wdichloroplatmum  chloride , 

[en  GsH5N  Cl  NH,  Cl  Pt]Cl2,H?0,  and  optically  act- 
iv  e  ammmoethylened  mm  inopyr  idinonitrochloroplatin  u  m 
chloride,  [en  C5H5N  NO,  NHS  Cl  PfcjCL 

E.  Trijszkowski. 

TMocyanates  of  bivalent  platinum.  A.  A* 
Geunberg  (Arm.  Inst.  Platine,  1928,  6»  122—177).— 
The  following  compounds  are  prepared  and  described  : 
cis-  and  tTims-diihiocyanoplatinumdiammme, 

and  SCN%.  pi^NH3  .  ** 

SCN->At<^NH3  and  cl^  and 

tra m-dipyrid inodi th iocya nop lat. inum ,  and  etkylened i- 
amminodithiocyanoplatinum .  Ammonia  and  amines 
react  with  potassium  thiocyanoplatinite  to  yield 
analogues  of  Peyronne’s  salt,  possessing  the  cis- 
configuration.  Complexes  of  the  above  type  react 
with  thiocarbamide  according  to  Kurnakov’s  rules. 
Jergensen's  rule,  whereby  tetramm  in  o  bases  should 
yield  fra?i^-derivatives  on  heating,  is  not  followed  by 
thiocyano-salts.  c  is-  Dithiocy  anoplatinumdiammi  ne 
is  less  stable  than  the  trans- isomeridc,  although  direct 
transformation  of  the  less  to  the  more  stable  form 
was  not  observed.  The  stabilising  influence  of  the 
ethylenedi amine  ring  on  bases  of  the  above  type  is 
shown  also  by  the  thiocyano -derivatives.  Potassium 
chloroplatinite  reacts  with  potassium  thiocyano- 
platinite  to  form  platinous  thiocyanate  and  potass¬ 
ium  chloride.  ciV  Bithiocyanoplatinumdiammine 
combines  with  silver  nitrate  to  yield 

NHJ->Pt<SCNAg 

mg  a  more  complex  product.  Peyromie’s  rule 


N03,  the  tram-  isomer  id  e  yield- 


is 


explained  on  the  assumption  that  salts  of  the  type 
PtX2  have  the  cis- con  figuration.  Measurements  of 
the  mol.  wt.  of  the  above  isomerides  of  the  type 
PtA2(SCN)2,  dissolved  in  acetone,  show  that  these 
bases  are  isomerides  and  not  polymerides,  as 
found  in  liquid  ammonia  solution  by  Reihlen  and 
Nestle  (cf.  A.,  1926,  699).  In  bromoform,  cis- 
dipyridinodithiocyanoplatinum  exhibits  association 
not  found  for  the  imn^-isomeride. 

B.  Tbuszkowski. 

[Ruthenium  cMorides.]  H.  Gall  and  G.  Leh- 
mann  (Ber.,  1928,  61,  [B],  1573— 1576}.— A  reply  to 
Bemy  and  Liihrs  (this  voL,  722).  It  is  shown  that  the 
product  obtained  by  the  action  of  hydrochloric  acid 
on  ruthenium  tetroxide  is  not  an  individual,  but 
corresponds  analytically  with  a  mixture  of  ruthenium 
tri-  and  te  tra- chlorides.  The  green  colour  of  ruthen¬ 
ium  chloride  solution  has  been  attributed  by  Remy 
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to  the  tervalent  metal.  Since,  however,  such  solu¬ 
tions  of  the  metal  are  brown,  the  supposition  involves 
the  assumption  of  isomeric  ruthenium  trichlorides, 
which  does  not  appear  justified.  The  colour  is 
attributed  by  the  authors  to  the  mixture  of  brown 
and  blue.  H.  Ween. 

Stability  of  rhodium  sesqui  oxide  and  of 
iridium  dioxide.  S.  Pastorello  (Atti  R.  Accad. 
Lined,  1928,  [vi],  7,  754— 757).— The  behaviour  of 
the  above  oxides  in  a  current  of  sulphur  dioxide  at 
temperatures  above  350°  lias  been  examined  by 
X-ray  methods.  The  oxide  of  rhodium  is  stable  up 
to  450°  but  is  reduced  to  the  metal  above  this  temper¬ 
ature.  Iridium  dioxide  is  stable  up  to  650°.  The 
results  support  the  view  that  the  decreased  activity 
of  platinum  containing  rhodium  or  iridium  in  the 
catalytic  oxidation  of  sulphur  dioxide  to  sulphur 
trioxide  is  due  to  the  formation  of  rhodium  sesqui- 
oxide  and  iridium  dioxide,  respectively  (cL  Levi  and 
Faldini,  JB.}  1927,  651),  0.  J.  Walker. 

Distillation  of  osmium  tetroxide  in  aqueous 
solution,  and  oxidation  of  osmium  and  its  com¬ 
pounds.  E.  Fritzmann  (Ann.  Inst.  Platine,  1928. 
6,  101— 115).— See  A.,  1927,  742. 

R.  Trcfszkowski. 

Magnitude  of  observation  errors  in  chemical 
analysis.  A.  E.  Korvezee  and  N.  H.  J.  M.  Yoogd 
(Chem.  Weekblad,  1928,  25, 242—247 ;  cf.  Goudriaan, 
this  vol.?  262 ;  Hartong,  ibid,,  382). — A  mathematical 
analysis  of  the  probability  and  effect  of  errors  of 
observation,  S.  I.  Levy. 

Natural  classification  of  the  elements  and  the 
qualitative  analysis  grouping.  J .  Gillis  (Nafcuur- 
wetensch.  Tijds.,  1928, 10, 47 — 52). — The  arrangement 
of  the  elements  in  the  form  proposed  by  Antropoff 
(A.,  1926,  773)  may  be  employed  to  throw  up  the 
division  usually  adopted  in  analytical  work  into 
groups  based  on  the  solubilities  of  the  sulphides  and 
carbonates.  S.  L  Levy. 

Quantitative  analysis  depending  on  change  in 
density.  A.  Shestkov  (J.  Chem.  Ind.  [Russia], 

1927,  4,  762—763 ;  Chem.  Zentr.,  1928,  i,  1306).— The 
quantity  of  solid  precipitated  or  gas  evolved  in  a 
reaction  is  determined  by  measurement  of  the 
density  change  of  the  solutions.  The  method  can  be 
applied  to  oxidation  reactions  by  precipitation,  of  an 
ionic  product  of  the  reaction.  A.  A.  Eldridge, 

Electronic  interpretation  of  oxidation  and 
reduction  in  analytical  chemistry.  L.  Dotard, 
E,  Bogotocb,  and  P.  Wenger  (Helv.  Chim.  Acta, 

1928,  11,  577— 583)  —Oxidation  is  regarded  as  an 

increase  in  positive  valency  of  the  substance  oxidised 
and  a  decrease  in  positive  valency  of  the  oxidising 
agent,  the  former  signifying  a  loss  and  the  latter  a 
fixing  of  electrons.  The  reduction  of  potassium 
permanganate  and  dichromate,  and  the  oxidation  of 
ferrous  iron,  oxalic  acid,  alcohol,  and  potassium 
iodide  are  discussed  on  these  lines,  together  with  the 
more  complex  case  of  arsenlous  sulphide  and  nitric 
acid.  L.  S.  Theobald. 

Reduction  of  the  weight  of  powdered  sub¬ 
stances  weighed  in  air  to  that  in  a  vacuum,  R. 
Ruer  and  J.  Kusghmann  (Z.  anorg.  Chem,,  1928, 


173,  233—281 ;  cf.  A.,  1927,  1134).— Neither  calcium, 
chloride  nor  sodium  nitrate  adsorbs  air  on  the  surface. 
Finely-divided  silver,  copper,  and  iron  reduced  from 
their  oxides  at  750°  have  no  adsorptive  power  for  air, 
but  silver  and  iron  adsorb  5  mg./lOO  g.  of  carbon 
dioxide.  Exposure  to  pure  dry  air,  however,  results 
in  slight  oxidation,  100  g.  of  iron  increasing  in  weight 
30  mg.,  100  g.  of  copper  10  mg,,  and  100  g.  of  silver 
4  mg.  Oxidation  of  filings  of  iron  and  copper  also 
takes  place  in  dry  air  but  not  nearly  to  the  same 
extent  as  with  the  powders.  For  exact  chemical  work, 
e.g.}  the  determination  of  at.  wts.,  no  measurable 
error  is  introduced  by  omitting  to  take  into  account 
this  slight  oxidation.  A.  R,  Powell. 

Analytical  application  of  iodine  trichloride  to 
oxidation  and  of  sodium  formate  to  reduction. 
E.  Birr  (Z.  angew.  Chem.,  1928,  41,  751).— A  20% 
solution  of  iodine  trichloride  in  concentrated  hydro¬ 
chloric  acid  may  be  used  for  analytical  oxidations, 
e.g.}  of  finely-divided  sulphur  in  solutions.  Fusion 
with  sodium  formate  and  consequent  reduction  is 
recommended  as  a  means  of  solubilising  certain 
insoluble  substances ;  e.g.t  anhydrous  chromic  chloride 
Is  thus  converted  into  a  soluble  mixture  of  chromium 
formate  and  chloride.  Fusion  of  a  tungsten  ore  with 
sodium  formate  and  lithium  carbonate  yields  a 
characteristic  deep  blue  lithium  tungsten  bronze. 

A.  Davidson. 

Apparatus  for  continuous  gas  analysis.  E.  C. 
White  {J.  Amer,  Chem.  Soc.,  1928,  50,  2148 — -2154). 
— An  apparatus  which  affords  a  continuous  deter¬ 
mination  of  moderate  concentrations  of  a,  given  con¬ 
stituent  in  a  flowing  gas  mixture,  and  registers  the 
concentration  automatically  by  electrical  means,  is 
described.  A  definite  proportion  of  gas  is  scrubbed 
with  a  suitable  absorbent,  the  titre  of  the  resulting 
solution  being  determined  by  conductivity  measure¬ 
ments.  The  method  may  be  used  for  the  deter¬ 
mination  of  ammonia,  hydrogen  chloride,  sulphur 
dioxide,  chlorine,  hydrogen  sulphide,  and  carbon 
dioxide,  and  also  may  be  adapted  to  the  determin¬ 
ation  of  carbon  monoxide  in  presence  of  hydrogen 
and  hydrocarbons.  S.  K.  Tweedy.  ^ 

Microscopical  examination  of  metallic 
minerals.  J.  Orcel  (Bull.  Soc.  d’Encour.,  1928, 
127,  503—527).— A  description  of  the  technique  of 
the  preparation,  etching,  and  microscopical  ^examin¬ 
ation  of  sections  of  minerals.  0.  W,  Gib  by. 

Spectrophotometric  determination  of  hydro** 
gen-don  concentrations  and  of  the  apparent  dis¬ 
sociation  constants  of  indicators.  V.  Fast- 
green  FCF  [4I  p-hydroxyerioglucine  A  M].  W.  C. 
Holmes  and  E.  F,  Snyder  (J.  Amer.  Chem.  Soc., 
1928,  50,  1907— 1910).— Data  are  supplied  for  the 
determination  of  hydrogen-ion  concentrations  at 
pB  6*7—10-0  with  the  aid  of  fast-green  FCF.  The 
apparent  dissociation  constant  of  the  dye  in  this 
range  is  approximately  8*1(5)  at  29°  (cf.  A.,  1925, 
it,  999).  S.  K,  Tweedy. 

Apparatus  for  potentiometric  titration.  B. 
Linde  (Svensk  Kem.  Tidskr.,  1927,  39,  285—287  ; 
Chem.  Zen.tr.,  1928,  i,  725— 726) —A  method  depend¬ 
ing  on  the  use  of  a  trlode  valve  is  described. 

A.  A.  Eldridge. 
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Potentiometric  micro-titrations.  E.  Zintl 
and  K.  Betz  (Z.  anal,  Chem.,  1928,  74,  330 — 342). 
— It  is  shown  mathematically  that  the  potentiometric 
end-point  of  a  process  involving  precipitation  is 
premature  by  an  amount  Ac.c.,  such  that  A—8Lv/N2, 
where  L  is  the  solubility  product  involved,  v  the 
volume  of  the  solution,  and  N  the  normality  of  the 
titrating  solution.  The  value  of  A  is  usually  neg¬ 
ligible  under  ordinary  conditions,  but  is  often  not 
inconsiderable  in  micro-determinations.  It  is  pos¬ 
sible,  however,  using  a  silvered  platinum  wire  as 
indicator  electrode,  to  titrate  chlorides  and  bromides 
with  0*001Af-siIver  nitrate  and  iodides  with  0*000 LY- 
s liver  nitrate  without  involving  any  serious  error. 
The  volume  of  the  solution  should,  however,  be  kept- 
small .  Potentiometric  micro- titration  of  mixtures  of 
two  halides  is  possible,  but  titrations  of  solutions 
containing  all  three  halides  yield  untrustworthy 
results.  Contrary  to  the  statement  of  Mislowitzer 
and  Vogt  (A.,  1925,  i,  1485),  it  is  possible  to  determine 
chloride  in  presence  of  serum  potentiometrically. 

When  the  amount  of  arsenic  is  less  than  0*1  mg. 
the  indicator  correction  is  such  that  the  visual 
titration  with  potassium  bromate  yields  untrust¬ 
worthy  results.  When  the  volume  of  the  solution  is 
kept  small,  e.g.}  5 — 10  c.c.,  amounts  of  arsenic  of  this 
order  may  be  determined  with  considerable  accuracy 
by  the  potentiometric  method,  using  0*001  Ar- potass¬ 
ium  bromate.  The  titrated  solution  should  contain 
10%  of  hydrochloric  acid.  Smaller  quantities  of 
arsenic,  e.g.,  0*002  mg.,  may  be  determined  using 
0  ■ 000 1  lY-  hr  ornate .  The  observed  values  are,  how¬ 
ever,  about  8%  too  high.  Quantities  of  arsenic  of 
the  order  0*1  mg.  may  be  determined  with  accuracy 
in  presence  of  considerable  cpi  anti  ties  of  copper  salts. 

J,  S.  Carter. 

Hydrogen-ion  concentration  measurements. 
I.  Methods  of  measurements.  C.  E.  Davis  and 
G.  M.  Davidson  (J.  Amer.  Chcm.  Soc.,  1928,  50, 
2053 — 20G5) . — The  inherent  errors  of  the  electro¬ 
metric  method  of  determining  hydrogen-ion  concen¬ 
trations  with  a  condenser  apparatus  are  investigated 
(cf.  Beans  and  Oakes,  A.,  1921,  ii,  12).  The  method 
is  useless  for  precise  work ;  errors  due  to  humidity, 
the  galvanometer  throw,  and  the  method  of  calcul¬ 
ation  arise.  A  mathematical  discussion  of  the 
important  errors  is  given,  and  their  significance 
illustrated  by  graphs  representing  the  titration  of 
sulphuric  and  orthophosphorie  acids  by  0*1  A7 -sodium 
hydroxide.  The  accumulated  errors  may  attain 
±4  millivolts.  S.  K.  Tweedy. 

Differential  potentiometric  titration.  N.  F. 
Hall,  M.  A.  Jensen,  and  S.  A.  Baeckstrom  (J. 
Amer.  Chera.  Soc.,  1928,  50,  2217).— The  glass  isol¬ 
ation  vessel  in  Maclnnes  and  Jones’  method  of 
differential  potentiometric  titration  {A.,  1927,  35) 
may  he  replaced  by  a  fountain-pen  filler  having  a 
small  side  arm  near  the  bulb.  One  wire  is  wrapped 
round  the  filler,  whilst  the  other  passes  into  the 
interior  through  the  side  arm,  which  is  then  sealed. 

S.  K.  Tweedy. 

Volumetric  determination  of  acids  and  bases 
hi  various  solvents.  K.  Li  N  d  erstrom-  L  an  g 
(Dansk  Tidsskr.  Farm.,  1928.  2,  201— 232).— A 
3  b 


theoretical  paper  on  the  errors  involved  in  the  titra¬ 
tion  of  acids  and  bases,  Bronsted’s  views  (Rec.  trav. 
cliim.,  1923,  42,  718)  regarding  the  nature  of  these 
substances  being  adopted.  The  errors  of  titration 
can  frequently  be  greatly  reduced  by  carrying  out 
the  operation  in  a  non-aqueous  medium.  Thus  in 
the  titration  of  glycine  with  hydrochloric  acid  the 
error  may  amount  to  as  much  as  5%  if  the  deter¬ 
mination  is  carried  out  in  aqueous  solution,  but  this 
can  be  reduced  to  0*4%  by  employing  90%  ethyl 
alcohol  as  solvent.  Most  amino -acids  can  also  be 
determined  practically  quantitatively  by  titration 
with  hydrochloric  acid  if  they  are  dissolved  in 
90  —  95%  acetone,  naphthol-red  being  used  as 
indicator.  H.  F.  Harwood. 

Indicators.  XII.  Azo-indicators .  A.  Thiel 
and  0.  Peter  (Z.  anorg.  Chem.,  1928,  173,  1(39 — 
198). — Methyl-orange  exists  as  a  yellow,  purely  azo¬ 
form  and  as  a  red,  practically  completely  quinonoid, 
form.  The  electrochemical  and  colour  equilibria 
coincide  almost  exactly,  the  indicator  thus  satisfying 
the  modified  Ostwald  theory  of  indicators.  The 
double  change  is  limited  to  the  $>-aminoazobenzene- 
o -carboxylic  acid  derivatives.  Considerable  evidence 
has  been  obtained  for  the  hypothesis  of  closed  ring 
formation.  A  number  of  relationships  exist  between 
the  indicator  properties  of  a  substance  and  its  con- 
stitution.  The  half-way  stages  of  all  sulphonic  and 
m  -  and  ^'-carboxylic  acids  are  practically  identical 
and  are  in  accord  with  those  of  the  free  bases  having 
similar  amino-complexes.  The  o'-carboxylic  acids 
are  bivalent  indicators,  of  which  the  half  stage  of  the 
first  change  (basic)  lies  below  that  of  substances  of 
the  first  group  having  the  same  amino-complcxcs. 
The  colour  change  of  the  yellow  forms  of  the  acidic 
indicators  increases  in  the  order  o'-,  m'-,  pf->  whilst 
for  the  red  forms  the  order  is  o'-,  m'-f  p'-  for  the 
sulphonic  acids  and  m'-,  p'-t  o'-  for  the  carboxylic 
acids,  successive  increases  being  produced  in  all  cases 
by  substitution  in  the  amino-group  in  the  order  : 
unsubstituted,  dimethyl  and  monophenyl,  diethyl,  for 
the  yellow  forms,  and  unsubstituted,  diethyl,  dimethyl, 
monophenyl  for  the  red  forms.  The  depth  of  colour 
of  all  the  indicators  increases  by  substitution  in 
the  amino-group  in  the  order  unsubstituted,  mono- 
phenyl,  dimethyl,  diethyl  for  the  yellow  forms  and 
unsubstituted,  dimethyl  or  diethyl,  mo  no  phenyl  for 
the  red  forms.  H.  F.  Gillre. 

Electrometric  determination  of  hydrogen 
peroxide  and  the  associated  peracids.  A.  Rius 
(Trans.  Amer.  Electrochem.  Soc.,  Sept.  1928,  advance 
copy,  15 — 28). — In  a  solution  containing  hydrogen 
peroxide,  permonosnlphuric  acid,  and  perdisulphurie 
acid  the  three  constituents  may  be  determined  as 
follows  :  The  permono-acid  is  determined  by  electro¬ 
metric  titration  with  sodium  sulphite  solution  (con¬ 
taining  5%  of  90%  alcohol,  which  renders  the  solution 
more  stable  to  atmospheric  oxidation).  As  indicator 
electrode  a  strip  of  platinum  2 x  2*5  cm.  is  used,  and 
the  sample  to  be  titrated  is  diluted  to  200  c.c.  with 
2iY -sulphuric  acid.  This  method  is  also  satisfactory 
for  the  determination  of  permonophosphoric  acid. 
Electrometric  titration  of  permonosnlphuric  acid  by 
means  of  ferrous  sulphate  in  presence  of  manganous 
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sulphate  is  accurate  only  in  the  absence  of  hydrogen 
peroxide.  The  presence  of  much  perdisulphurie  acid 
interferes.  Hydrogen  peroxide  in  presence  of  the 
persulplmric  acids  is  determined  by  a  modification  of 
BirkenbaclTs  method  of  titration  with  potassium 
permanganate,  the  latter  being  added  rapidly  to  the 
peroxide  solution.  By  determination  of  the  total 
oxidising  value  of  the  solution  and  subtraction  of  the 
equivalents  of  hydrogen  peroxide  and  per  mono - 
sulphuric  acid  as  determined  above  the  amount  of 
perdisulphurie  acid  may  be.  determined.  The  E.M.F. 
change  in  a  27-calomel  Pt,H2SQ5  cell  on  addition  of 
small  amounts  of  hydrogen  peroxide  forms  a  sensitive 
method  for  the  detection  of  the  peroxide. 

O.  J.  Walker. 

Microchemical  reactions  of  the  acids  of 
chlorine^  bromine,  and  iodine,  E.  M.  Chamot 
and  C.  W.  Mason  (Mikrochem,,  1928,  6,  82 — 91). — A 
characteristic  test  for  periodates  in  neutral  solution 
is  the  formation,  on  addition  of  silver  nitrate,  of  a 
fine-grained  yellow  to  orange  precipitate  which 
becomes  nearly  black  when  heated  and  consists  of 
small  hexagonal  prisms  and  triangular  plates ;  as 
confirmatory  tests  the  precipitation  of  the  potassium 
salt  and  the  starch  test  after  reduction  are  recom¬ 
mended.  lodatcs  are  distinguished  from  periodates 
by  the  formation  of  a  precipitate  with  barium 
chloride.  Perchlorates  are  distinguished  by  their 
reaction  with  potassium  salts  and  by  the  formation 
of  thin  rectangular  crystals  with  strychnine  sulphate. 
Chlorates  should  be  reduced  to  chlorides  for  testing 
and  hromates  are  distinguished  in  the  presence  of 
chlorates  by  the  m-phenylenediamine  test.  Numerous 
other  well-known  tests  for  these  and  other  halogen 
acids  are  also  useful  for  microchemical  work. 

A  13  f r-fT'T  ‘T 
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Determination  of  small  quantities  of  free 
chlorine.  K.  Alfthan  (Finska  Kemistamfundets 
Medd.,  1927,  36,  109—112;  Chcrn.  Zentr.,  1928, 
i,  1306 — 1307). — as  -  Dimethyl  -  p  -  phenylenediamine 
hydrochloride  (1  c.c.  of  0T%  solution)  is  added  to  the 
acidified  tap  water  (100  c.c.)  and  the  colour  compared 
with  a  standard  solution  of  methyl-red. 

A.  A.  Eldridge. 

lodometric  determination  of  ozone  and 
chlorine.  A.  Jultard  and  S.  Silbersckatz  (Bull. 
Soc.  chim.  Belg.,  1928,  37,  205— 224).— The  use  of 
neutral  or  alkaline  solutions  of  potassium  iodide  for 
the  determination  of  ozone  is  attended  by  considerable 
error.  Trustworthy  results  are  obtained  only  by 
keeping  the  iodide  solution  at  a  hydrogen-ion  con¬ 
centration  of  pa  7  by  means  of  a  suitable  buffer 
mixture,  or  by  making  acid  with  an  excess  of  boric 
acid.  Since  the  presence  of  the  buffer  mixtures 
interferes  in  no  way  with  the  determination  of 
chlorine  by  potassium  iodide,  such  solutions  may  be 
used  for  the  analysis  of  mixtures  of  chlorine  and 
ozone.  F.  J.  Wilkins. 

Detection  of  minute  traces  of  iodine.  A.  N. 
Schukarev  and  Sysoev  (J.  Russ.  Phys.  Ckem.  Soc., 
1928,  60,  669—671). — On  placing  a  small  electrolytic 
cell  provided  with  a  very  sensitive  galvanometer  in  an 
electromagnetic  field,  a  minute  current  is  induced  in 
the  cell  circuit.  DTiY-Potassium  iodide,  potassium 


chloride,  or  sodium  chloride  solutions  gave  E.M.F.  of 
about  3*8  Xl0~6  volt.  On  addition  of  traces  of 
iodine  (8x  10~5%)  the  E.M.F.  is  increased  threefold. 
The  phenomenon  is  due  to  depolarisation  by  the 
iodine  of  the  electrodes,  with  a  consequent  increase 
in  the  current.  The  method  is  shown  to  be  sensitive 
to  3x  10_5%  of  iodine.  M.  Zvegintzov. 

Detection  of  sulphur  and  sulphurous  acid. 
A.  Noll. — See  B.,  1928,  567. 

Quantitative  precipitations  in  concentrated 
solutions.  V.  Njegovan  and  Y.  Marjanovic  (Z. 
anal .  Chem.,  1928,  74,  191). — In  the  method  pre¬ 
viously  described  1  c.c.  of  saturated  barium  chloride 
solution  is  added  for  every  0*125  g.  of  sulphate  ion 
present  (cf.  this  voL,  497).  A.  R.  Powell. 

Determination  of  sulphur  trioxide  in  natural 
waters  and  soil  extracts.  B.  G.  Zaprometov  (Bull. 
Univ.  Asie.  Centr.,  1927,  91—95). — Raschig’s  benz¬ 
idine  method  (A.,  1903,  ii,  572,  691)  is  preferred; 
the  filtration  with  suction  of  the  benzidine  sulphate  is 
omitted.  Chemical  Abstracts. 

Stable  sodium  thiosulphate  solution,  L.  W. 
Winkler. — See  B.,  1928,  567. 

Determination  of  active  oxygen  in  a  mixture  of 
per  sulphuric  acid  and  hydrogen  peroxide.  G.  D, 
Lubarski  and  M.  G.  Dikova  (J.  Russ.  Phys.  Chem. 
Soc.,  1928,  60,  735—741), — Le  Blanc  and  Eckhardt’s 
method  (A.,  1900,  ii,  45)  for  the  determination  of 
active  peroxide  and  persulphate  oxygen  gives  low 
results,  probably  as  a  result  of  formation  of  molecular 
oxygen.  Berber's  method  (Diss.,  Dresden,  1913) 
gives  high  results,  owing  to  the  catalytic  action  of 
ferric  salts,  which  liberate  iodine  from  iodides  even 
in  the  absence  of  active  oxygen.  Wolffenstein  and 
Makow’s  method  (A.,  1923,  ii,  652)  also  gives  lowr 
results.  The  only  method  which  gives  results  com¬ 
parable  with  those  obtained  by  gaso metric  analysis 
is  the  following.  Five  c.c.  of  the  solution  under 
examination  are  left  in  a  flask  with  150  c.c.  of  water 
and  5  c.c.  of  10%  potassium  iodide  for  24  hrs.  below 
20°,  and  shielded  from  direct  sunlight,  after  which 
iodine  is  determined  volumetrieally. 

R.  Truszkowski. 

Sources  of  error  in  organic  micro-elementary 
analysis.  I.  Determination  of  nitrogen  by 
Dumas'  method.  F.  Book  and  K.  Beaucgurt 
(Mikrochem.,  1928,  6,  69— 81).— The  occasional 

slightly  high  results  obtained  in  Pregl’s  micro- 
chemical  method  of  determining  nitrogen  are  attri¬ 
buted  to  incomplete  removal  of  adsorbed  gases  in  the 
copper  oxide  packing  in  the  tube  by  a  cold  current  of 
carbon  dioxide.  This  source  of  error  is  avoided  by 
carrying  out  a  blank  analysis  at  the  beginning  of  a 
series  of  tests  and  using  the  same  coarse  copper  oxide 
for  a  number  of  tests,  changing  only  the  fine  copper 
oxide  with  every  test.  There  is  no  advantage  in 
arranging  the  copper  column  at  the  end  of  the  tube  as 
recommended  by  Dubsky,  for  PregFs  original  arrange¬ 
ment  of  this  column  between  two  columns  of  copper 
oxide  is  equally  satisfactory.  A.  R.  Powell. 

Modified  digestion  acid  for  non-protein  nitro, 
gen  determination.  M.  Defray  (J.  Lab.  Clin.  Med. 
1927,  12,  387). — A  mixture  of  sulphuric,  perchloric, 
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and  phosphoric  acids  is  employed,  so  that  no  pre¬ 
cipitate  is  formed.  Chemical  Abstracts. 

Determination  of  nitrates.  II.  L.  Szebelledy 
(Z.  anal.  Chem.,  1928,  74,  232 — 235). — Arsenates, 
sodium,  ammonium,  magnesium,  calcium,  strontium, 
aluminium,  manganous,  zinc,  antimony,  silver, 
or  cadmium  salts  do  not  interfere  with  the  deter¬ 
mination  of  nitrate  by  the  author’s  method  (this 
vol.,  498).  In  presence  of  lead,  mercuric,  bismuth, 
and  often  barium  salts  the  end-point  is  some¬ 
what  obscured  by  the  white  precipitate  formed  and 
a  comparison  solution  is  advisable.  In  presence  of 
copper  and  nickel  the  colour  changes  are  from 
yellowish -green  to  blue  and  green,  respectively,  and 
the  use  of  a  comparison  solution  is  essential.  Deter¬ 
minations  are  impossible  in  presence  of  cobalt  and 
chromium  salts  and  determinations  in  presence  of 
mercurous  salts  are  not  entirely  satisfactory.  In 
absence  of  free  arsenic,  arsenious  oxide  docs  not 
interfere.  J.  S.  Garter. 

Determination  of  nitrites  in  soil.  It,  P. 
Bartholomew.— See  B.,  1928,  538. 

Cinreafs  modification  of  Deniges’  method  for 
the  micro-determination  of  phosphorus.  I. 
Voice  (Bui.  Roc.  Chim.  Romania,  1928, 10,  50—54).— 
Polemical  against  Ciurea  (this  vol.,  384) .  It  is  alleged 
that  there  is  no  proportionality  between  the  amount 
of  phosphorus  and  the  amount  of  chlorine  water  used 
to  destroy  the  blue  colour.  Decolorisation  is  never 
complete.  J.  S.  Carter. 

Indicator  for  volumetric  determination  of 
phosphoric  acid.  L.  Duparc  and  E.  Rogovine 
(Helv.  Chim.  Acta,  1928,  11,598—599). — The  intense 
orange  coloration  produced  by  adding  uranyl  acetate 
to  an  aqueous  solution  of  sodium  salicylate  is  used  for 
the  determination  of  phosphoric  acid.  To  20  c.c.  of 
the  solution  to  be  analysed,  and  20  c.c.  of  a  standard 
solution  of  5*46  g.  of  calcium  phosphate  dissolved  in 
nitric  acid  and  diluted  to  1  litre,  are  added  50  c.c.  of 
water  and  10  c.c.  of  a  10%  aqueous  solution  of  sodium 
salicylate.  The  solutions  are  heated  to  boiling  and  the 
uranyl  acetate  (13—15  g. /litre)  solution  is  added  to 
each  until  an  orange-yellow  colour  is  obtained.  The 
colours  are  matched  either  in  the  presence  of  the 
heavy  precipitates  which  form  during  titration  or  in 
the  clear  liquids.  Centrifuging  can  be  employed,  but 
is  not  essential.  The  method  can  be  applied  to  the 
determination  of  phosphoric  acid  in  urine  when 
the  latter  is  diluted  six  times  with  water  to  reduce  the 
depth  of  colour.  The  standard  solution  is  similarly 
diluted  in  this  case.  L.  S.  Theobald. 

Microchemical  determination  of  phosphoric 
acid  as  strychnine  phosphomolybdate .  C. 
Antoniaki  and  R.  B.  Jona  (Giorn.  Chim.  Ind.  Appl., 
1928,  10,  203 — 205). — Modifications  of  Em b den’s 
method  (A.,  1921,  ii,  462)  are  found  advisable.  The 
time  of  sedimentation  of  the  precipitate  is  without 
effect,  provided  that  it  is  at  least  30 — 40  min.,  and  the 
precipitation  is  not  impaired  by  excess  of  the  strych- 
nine-molybdic  acid  reagent,  but  6  parts  of  strychnine 
to  1  part  of  P2Os  represent  the  best  conditions. 
Excess  either  of  nitric  acid  beyond  that  of  the 
reagent  or  of  other  free  acid  is  harmful,  but  salts  of 


organic  acids,  extraneous  inorganic  salts,  and  silicic 
acid  are  without  influence;  arsenic  acid  behaves  like 
phosphoric  acid.  The  results  obtained  are  more 
constant  if  the  precipitate  is  washed  with  10%  nitric 
acid  solution  instead  of  with  the  fivefold  diluted 
reagent,  and  the  method  is  applicable  to  quantities  of 
P205  ranging  from  1  to  6*3  mg.  Good  results  are 
obtained  with  nitric-hydrochloric  acid  extracts  of  soil 
or  mineral  superphosphate  and  with  sulphuric  acid 
solutions  of  Thomas  slag,  the  acid  solutions  being 
neutralised  with  sodium  hydroxide  solution  and  then 
re-acidified  with  nitric  acid  to  dissolve  the  separated 
hydroxides,  prior  to  precipitation  of  the  phosphate  with 
the  strychmne-molybdie  acid  reagent.  T.  H.  Rope. 

Titration  of  phosphoric  and  boric  acids 
present  in  the  same  solution  by  the  citrate 
method.  W.  M.  Deerxs  (Chem,  Weekblad,  1928, 
25,  268 — 27 1 ) . — The  end-points  are  not  sharp,  and  the 
colour  change  interval  is  influenced,  not  only  by  the 
quantities  of  the  various  materials  present,  but  also 
by  the  concentration  of  the  indicator  itself.  The 
chemistry  of  the  changes  is  very  complicated,  and 
equilibrium  is  attained  in  some  cases  only  after 
considerable  intervals.  S.  I.  Levy. 

Apparatus  for  micro-determination  of  carbon 
dioxide.  L.  Lescceur  (J.  Pharm.  Chim.,  1928, 
[viii],  8,  11 — 18). — An  apparatus  for  circulating  a  gas 
in  a  closed  circuit  over  a  suitable  absorption  reagent 
is  described.  The  circulation  of  the  gas  is  effected  by 
a  small  mercury  pump,  consisting  of  a  reservoir  of 
mercury  which  is  allowed  to  empty  itself  slowly 
through  the  atmosphere  of  carbon  dioxide  formed  by 
the  action  of  hydrochloric  acid  on  the  test  solution. 
The  drops  of  mercury  falling  through  a  tube  of 
calculated  diameter  aspirate  the  gas  over  their  upper 
surface  while  compressing  it  on  the  lower  surface, 
thus  behaving  as  a  series  of  pistons.  Generali v  not 
more  than  25  min.  are  required  for  the  complete 
absorption  of  carbon  dioxide.  R.  A.  Rratt. 

Determination  of  alkalis  in  sub-soil  waters. 
K.  L.  Maliarov  (J.  Russ.  Phys.  Chem.  Roc.,  1928, 
60,  829—834). — The  alkali  metal  content  of  sub-soil 
water  is  determined,  after  precipitating  sulphates 
with  barium  and  elimination  of  chlorides  by  heating 
to  dryness  with  excess  of  oxalic  acid,  by  converting 
the  remaining  oxalates  into  carbonates,  the  quantity 
of  which  is  determined  by  titration  with  standard 
acid.  R.  Truszkowski, 

Use  of  dihydroxytartaric  acid  for  the  detection 
and  determination  of  sodium.  A.  P.  Okatov 
(J.  Russ.  Rhys.  Chem .  Soc.,  1928,  60,  661 — 668). — 
Dihydroxytartaric  acid  was  obtained  in  90%  yield  by 
Fenton’s  method  of  oxidising  dihydroxymaleic  acid 
with  bromine  in  glacial  acetic  acid  solution.  The 
solubility  of  the  sodium  salt  w*as  determined  at  0° 
(0*032%)  and  10°  (0*053%)  by  titrating  the  solution 
with  potassium  permanganate.  A  solution  of  the 
potassium  salt  is  a  qualitative  reagent  for  sodium  up 
to  0*05AT-concentration  at  12*5°  and  O025A7  at  Oh 
The  solution,  however,  decomposes  in  a  few  days.  It 
can  be  used  for  the  determination  of  sodium,  provided 
the  determination  is  carried  out  at  0°,  and  a  correction 
introduced  for  the  solubility  of  the  sodium  salt. 

M.  Zyeglntzov. 
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Influence  of  impurities  from  glass  on  the  titre 
of  sodium  hydroxide.  W.  Bottger  (Schweiz. 
Apoth.  Ztg.j  1927,  65.  549—553 ;  Chem.  Zentr..  1928, 
i,  726). — Ampoules  which  had  contained  5Ar-sodinm 
hydroxide  solution  for  3  yrs.  showed  a  change  of  more 
than  1—1*8%  only  when  dimethyl-yellow  was  used  as 
indicator.  A.  A.  Eldridge. 

Apparatus  for  titration  with  carbonate-free 
sodium  hydroxide.  H.  W.  van  Urk  (Pharm. 
Weekblad,  1928,  65,  390). — The  burette  is  provided 
with  a  lower  side-arm  and  tap,  by  means  of  which 
the  solution  is  measured  out.  Below  the  ordinary 
bottom  tap  the  burette  is  prolonged  into  a  capillary 
which  dips  below  the  surface  of  the  solution  contained 
in  a  Woulfs  bottle,  the  joint  being  air-tight.  The 
second  neck  of  the  bottle  is  closed  by  a  cork  bearing  a 
soda-lime  tube,  through  which,  by  means  of  a  pump, 
pressure  can  be  exerted  to  refill  the  burette,  which  is 
also  provided  with  a  soda-lime  tube  at  the  top. 

S.  I.  Levy. 

Volumetric  determination  of  potassium.  G. 
Jan  dee  and  0.  Pfundt  (Chem.  Fabr.,  1928,  435 — 
436,  446 — 448). — An  account  of  work  already 
published  (A.,  1927,  1046),  with  a  description  of 
modified  apparatus. 

Rapid  gasometric  determination  of  potassium. 
G.  Jander  and  H.  Faber  (Z.  anorg.  Chem.,  1928, 
173,  225 — 232). — The  difficulties  in  employing  sodium 
cobaltinitrite  as  a  quantitative  reagent  for  potassium 
are  discussed.  In  order  to  obtain  a  precipitate  having 
a  constant  sodium  :  potassium  ratio  it  is  necessary  to 
work  with  solutions  saturated  with  sodium  chloride 
and  to  stir  vigorously  during  the  formation  of  the 
precipitate.  By  treating  the  washed  precipitate  with 
a  concentrated  solution  of  ferrous  sulphate  in  2 i\T- sul¬ 
phuric  acid,  potassium  may  be  rapidly  determined  by 
measuring  the  volume  of  nitric  oxide  evolved. 

H.  F.  Gillre. 

Microcliemical  detection  of  silver  as  sulphate. 
0.  Hackl  (Mikroehem.,  1928,  6,  106—107).— The 
characteristic  rhombic  crystals  of  silver  sulphate  serve 
for  the  microcliemical  detection  of  silver  in  con¬ 
centrations  exceeding  2  mg.  per  c.c.  if  1  drop  of  the 
solution  is  evaporated  with  1  drop  of  2%  sulphuric 
acid*  A.  R.  Powell. 

Potentiometric  analysis.  II.  Determination 
of  silver  and  the  halogens.  T.  Heczko  (Z.  anal. 
Chem.,  1928,  74,  289—308 ;  cf.  this  vol.,  726).— The 
principle  of  the  method  is  the  same  as  that  previously 
described  for  the  potentiometric  determination  of  iron 
with  permanganate,  but  for  argentometric  work  a 
silver  indicator  electrode  is  used  and  the  absorbent 
electrode  consists  of  a  thin  rod  of  pine-wood.  The 
end-point  may  be  determined  either  by  measuring  the 
throw  of  the  galvanometer  needle  for  every  addition  of 
solution  or  by  measuring  the  strength  of  the  residual 
current  after  each  addition.  For  the  determination  of 
chloride,  bromide,  iodide,  or  silver,  5%  of  ammonium 
nitrate  is  added  to  the  liquid  to  be  titrated  to  increase 
the  conductivity,  and  for  the  determination  of  two 
halogens  consecutively  in  the  same  solution  6%  of 
barium  nitrate  is  added  to  render  the  two  maxima  more 
pronounced  and  to  reduce  errors  due  to  adsorption  by 
the  first  silver  salt  precipitated.  A.  B.  Powell.  * 


Microcliemical  determination  of  calcium.  F* 
Rogozinski  (Bull.  Soc.  chirm,  1928.  [iv],  43,  464— 
469). — A  microcliemical  method  for  the  determination 
of  calcium  (e.g.,  0*27— IT  mg.)  by  precipitation  with 
sulphuric  acid  in  presence  of  alcohol  is  described. 
After  12—21  hrs.  the  supernatant  liquid  is  removed ; 
the  precipitate,  CaS04,2H20,  is  filtered  through  a 
Pregl  filter,  washed  with  96%  alcohol,  and  dried  at 
105°  in  a  current  of  filtered  air.  The  presence  of 
moderate  amounts  of  hydrochloric  acid  or  magnesium 
salts  has  no  influence  on  the  accuracy  of  the  process. 

W.  A.  Richardson. 

Use  of  oxalic  acid  in  microchemical  analysis. 
K.  L.  Maljarov  (Mikroehem.,  1928,  6,  92 — 96). — 
The  property  of  oxalic  acid  of  expelling  volatile  acids 
from  their  salts  affords  a  useful  method  of  separating 
alkalis  from  alkaline  earths  and  both  these  groups 
from  the  heavy  metals.  Thus,  if  a  chloride  or  nitrate 
solution  is  evaporated  with  an  excess  of  oxalic  acid 
and  the  residue  is  heated  until  the  excess  is  expelled, 
the  alkaline  earths  are  converted  into  insoluble 
carbonates  and  the  alkalis  into  soluble  carbonates.  To 
separate  alkaline  earths  from  magnesia  the  oxalate 
residue  is  ignited  to  obtain  the  oxides,  from  which  the 
alkaline  earths  may  be  extracted  with  water  free  from 
carbon  dioxide.  Zinc,  copper,  and  manganese  are 
dissolved  from  admixture  with  iron  and  aluminium 
by  extracting  the  ignited  oxalate  residue  with  dilute 
hydrochloric  acid.  Chromium  and  manganese  solu¬ 
tions  are  freed  from  chlorides  by  evaporation  with 
oxalic  acid  and  ignition  of  the  residue. 

A.  R.  Powell. 

Rapid  determination  of  magnesium.  L. 
Galimberti  and  E.  Zoccheddu  (Annali  Chim.  AppL, 
1928, 18,  286 — 288). — Either  in  presence  or  in  absence 
of  alkali  chlorides  or  sulphates,  magnesium  may  be 
determined  alkalimetriealty,  the  results  obtained 
agreeing  closely  with  those  furnished  by  gravimetric 
determinations,  An  excess  of  OTiV-sodiuni  hydroxide 
solution  is  run  from  a  burette  into  a  250  c.c.  flask 
containing  a  definite  volume  of  the  solution  together 
with  methyl- orange,  practically  complete  precipit¬ 
ation  of  magnesium  hydroxide  being  thus  effected. 
The  liquid  is  diluted  to  250  c.c.  with  water,  shaken 
vigorously,  left  for  some  minutes,  and  filtered  rapidly 
through  a  hard,  pleated  filter,  100  c.c.  of  the  filtrate 
being  carefully  titrated  with  OTA- hydrochloric  acid 
in  presence  of  methyl-orange  until  the  yellow  colour 
just  begins  to  change  to  orange ;  addition  of  a  few 
drops  of  phenolphthalein  to  the  liquid  facilitates  the 
titration,  as  this  indicator  becomes  colourless  just 
before  the  change  of  the  methyl-orange.  The  difference 
between  the  volume  of  alkali  first  used  and  that  of  the 
acid  ultimately  required  for  neutralisation  corresponds 
with  the  magnesium  present  in  accordance  with  the 

equation,  2NaOH+MgCU=NaCl+Mg(OH)2. 

T.  H.  Pope. 

Electro-analytical  determination  of  lead* 
A.  V.  Pamfilov  and  A.  A.  Blag  onr  av  on  a  (J.  Buss* 
Fhys.  Chem.  Soc.,  1928,  60,  699— 706).— Various 
electro-analytical  methods  of  determining  lead  are 
discussed,  and  their  accuracy  is  compared  with 
gravimetric  and  volumetric  methods.  Deposition 
of  lead  as  the  peroxide  at  the  anode,  with  subsequent 
weighing  of  the  deposit,  gives  inaccurate  results. 
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but  this  can  be  avoided  if  the  peroxide  is  reduced  by 
heat  to  the  monoxide.  For  cathodic  deposition  in 
hydrochloric  acid  solution  various  depolarisers,  such 
as  gallic  acid  and  hydroxylamine  hydrochloride,  have 
been  tried  with  moderate  success.  The  deposits, 
however,  are  generally  spongy  and  corrode  the 
platinum  cathodes.  Coating  the  latter  with  copper 
and  the  use  of  mercury  amalgams  is  not  very  success¬ 
ful.  Further,  it  is  almost  impossible  to  avoid  some 
lead  peroxide  deposition  on  the  anode,  consequently 
-the  cathode  deposition  method  is  greatly  inferior 
in  accuracy  to  the  anode  method. 

M*  ZVEGINTZOV. 

Toxicology  ol  lead  and  its  compounds*  IV. 
Electrolytic  detection  of  lead.  V*  Nephelo¬ 
metric  determination  of  lead.  P.  W.  Danck- 
wortt  and  E.  Jurgens  {Arch.  Pharm.,  1928,  266, 
367 — -374,  374 — 382).— IV.  Methods  of  detecting 
lead  by  colour  reactions  with  organic  compounds 
(of*  A. ,*1923,  ii,  508 ;  1925,  ii,  1095  ;  1927,  277)  were 
unsuccessful  when  used  with  animal  organs  or  food¬ 
stuffs  and  the  “  triple- nitrite  test  ”  (A.,  1922,  ii,  659; 
1924,  ii,  61)  had  also  to  be  abandoned.  The  accurate 
chromate  method  (Arch.  Pharm.,  1927,  265,  424)  is 
troublesome  and  the  following  simple  electrolytic 
method  was  adopted.  On  a  glass  slide  with  hollowed 
part  0*5  cm.  in  diameter  were  fixed  two  platinum  wires 
with  ends  5  ram.  apart  and  placed  so  that  no  liquid 
•could  rise  between  the  sides  of  the  hollow  part  and 
the  wires.  A  current  of  2*4  amp,  at  4  volts  was 
■employed  and  the  separation  of  metallic  lead  in  tree- 
form  noted  at  the  cathode  under  the  microscope, 
whilst  lead  dioxide  deposited  at  the  anode.  The 
latter  when  mixed  with  tetramethyl-p-diamino- 
'diphenylmethane  (cf.  A.,  1902,  ii,  352)  developed  a 
blue  colour  at  the  edges.  To  study  the  behaviour  of 
■other  metals,  especially  those  occurring  with  lead, 
*0‘2N- solutions  of  lead,  bismuth,  mercury,  iron,  copper, 
manganese,  and  cadmium  nitrates  were  electrolysed 
•under  the  same  conditions,  using  3  dropsof  the  solution* 
The  metals  all  behave  characteristically,  manganese 
and  lead  alone  being  deposited  as  dioxides,  which  gave 
a  blue  colour  with  the  above  base*  The  results  of 
•electrolysis  in  nitric  acid  solution  and  with  the 
•addition  of  phosphoric  acid  are  also  described.  The 
-solutions  examined  contained  1  mg.  of  metal  per  i  c.e. 
Phosphoric  acid  may  be  used  to  give  only  cathodic 
’deposition  with  lead,  and  0*010  mg.  of  lead  can  be 
detected.  By  anodic  deposition  0*003  mg.  of  lead 
«ca n  be  detected  by  the  colour  method.  Since  the 
presence  and  separation  of  other  metals  during 
‘electrolysis  hinders  the  detection  of  lead,  their 
influence  on  the  cathodic  and  anodic  deposition  of  the 
latter  metal  is  described  from  the  results  of  electrolysis 
•of  lead  nitrate  along  with  those  of  the  above  metals  in 
turn,  in  neutral,  nitric  and  phosphoric  acid  solutions. 
Lead  in  each  case  can  be  detected,  and  in  acid  solution 
manganese  was  easily  recognised  by  conversion  into 
permanganate.  As  iron  and  copper  occur  most  often 
in  biological  material  with  lead,  different  mixtures 
of  these  metals  were  electrolysed,  and  whilst  cathodic 
deposition  is  of  no  value,  yet  lead  can  be  defected  by 
the  colour  reaction  in  quantities  of  0*005  mg.  per  drop 
an  presence  of  ten  times  this  amount  of  copper  and 
iron.  The  detection  of  lead  can  be  made  in  each 


case  directly  after  destruction  of  organic  material  in 
the  nitric  acid  solution. 

V.  The  colour  reaction  of  lead  salts  with  h&matin 
(A.,  1907,  ii,  653)  is  affected  by  the  presence  of  copper 
and  zinc,  and  whilst  the  colorimetric  method  with 
Arnold's  reagent  (A.,  1902,  ii,  352)  is  delicate  the 
apparatus  is  expensive,  so  the  nephelometric  method 
(cf.  A.,  1907,  ii,  398)  was  applied  to  the  toxicological 
determination  of  lead,  using  KleinmaniTs  apparatus 
(A.,  1925,  i,  473).  Optically  clear  1%  potassium 
dichromate  solution  (5  c.c.)  is  mixed  with  5  drops  of 
acetic  acid.  The  lead  solution  (1  c.c.  containing 
0*0558  mg.  of  lead)  is  added  and  allowed,  to  react  for 
20  min. ;  the  volume  is  then  made  up  to  20  c.c*  with 
distilled  water.  Nephelometric  readings  can  be  taken 
between  10  and  60  min,  after  mixing ;  consistent 
results  are  obtained  when  the  conditions  are  standard¬ 
ised.  Favourable  results  were  also  obtained  by 
diluting  a  mixture  of  10  c.c.  of  1%  potassium  dichrom¬ 
ate  solution,  15  drops  of  acetic  acid,  and  2  c.c.  of  the 
above  lead  solution.  The  presence  of  sodium  or 
copper  acetate  lias  no  effect,  but  copper  nitrate  may 
not  be  present*  Except  in  acid  solution  the  presence 
of  iron  gives  rise  to  inaccuracy  (A.,  1908,  ii,  633). 
By  the  above  method  0*006  mg.  of  lead  can  be 
determined*  ~  J.  Ii*  Fulton. 

Volumetric  determination  of  mercury.  L. 
Maricq  (Bull.  Soe.  ehim.  Belg.,  1928,  37,  241—251). 
— The  only  satisfactory  method  of  determining 
mercury  in  concentrations  of  0*1— 0*001  N  is  an 
electrometric  modification  of  the  Personne-Deniges 
method,  in  which  the  mercury  salt  is  titrated  against 
potassium  iodide.  The  results  are  accurate  to  within 
1  %  even  in  presence  of  relatively  large  amounts  of 
nitric  and  sulphuric  acids,  and  chlorides,  acetates,  and 
phosphates.  F.  J.  Wilkins. 

Rapid  separation  of  aluminium  and  beryllium. 

I.  M.  Kolthoff  and  E.  B.  San  bell  (J.  Amer.  Chem. 
Soe.,  1928,  50,  1000 — 1904), — From  a  slightly  acid 
solution  containing  aluminium  and  beryllium  the 
former  is  quantitatively  precipitated  as  Al(C9HGON)3 
by  the  addition  of  an  acetic  acid  solution  of  8-hydroxy- 
quinoline  (“  oxine  ??)  and  an  excess  of  ammonium 
acetate,  the  precipitate  being  weighed  after  drying  at 
1 20—1 40°.  Beryllium  hydroxide  is  precipitated  from 
the  filtrate  by  the  addition  of  ammonia  solution  and 
ignited  to  the  oxide.  The  method  may  also  be  used  to 
separate  beryllium  from  ferric  iron.  S.  K*  Tweed  y. 

Gallium.  III.  Quantitative  separation  of 
[ferric]  iron  from  gallium  by  means  of  1-nitroso- 
p-naphthol.  J.  Parish  and  L.  E.  Hoag  (J.  Amer. 
Chem.  Soe,,  1928,  50,  2118— 2121).— The  solution  is 
just  acidified  with  hydrochloric  acid  and  excess  of 
50%  acetic  acid,  or  ammonium  acetate,  is  added. 
A  solution  of  1  g.  of  1-nitroso-p-naphthol  in  50  c.c.  of 
50%  acetic  acid  m  then  added.  After  some  hours 
the  precipitate  of  ferric  1  - ni  troso-  p-naph th  oxide  m 
washed  and  ignited  to  ferric  oxide,  which  is  spectro¬ 
scopically  free  from,  gallium  *  The  filtrate  is  evaporated 
to  dryness,  the  residue  dissolved  in  hot.  aqua  regia, 
boiled  with  hydrochloric  acid,  and  the  gallium  pre¬ 
cipitated  as  hydroxide,  which  is  then  ignited  to  oxide. 
The  latter  contains  only  negligible  traces  of  iron, 
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Rapid  determination  of  manganese.  G* 
Sfacu  and  J.  Dick  (Z.  anal.  Chem.,  1928,  74,  188 — 
191). — The  cold,  neutral  solution  is  treated  with 
1*5  g.  of  solid  ammonium  thiocyanate  and  4  e.c.  of 
pyridine.  After  vigorous  stirring  the  crystalline 
precipitate,  Mn(SCN)2,4C6H5N,  is  collected  in  a 
porous  filtering  crucible,  washed  in  succession  with 
water,  dilute  alcohol,  absolute  alcohol,  and  ether 
containing  small  quantities  of  the  precipitants,  dried 
in  a.  vacuum  desiccator,  and  weighed ;  it  contains 
11*27%  Mn.  A.  R.  Powell. 

Determination  of  manganese  dioxide  etc.  by 
Bunsen’s  method.  E.  Rupp  (Chem.-Ztg.,  1928, 
52,  429 — 130), — Manganese  dioxide  and  fuming 

hydrochloric  acid  are  heated  in  a  30-c.c.  distillation 
flask,  the  neck  of  which  is  closed  by  a  stopper  provided 
with  a  boiling  capillary ;  the  gases  evolved  are  passed 
into  a  solution  of  potassium  iodide  contained  in  a 
bottle  closed  by  an  absorption  tube  containing  glass 
wool  and  potassium  iodide  crystals.  In  order  to 
prevent  “  sucking  back,”  the  side  tube  of  the  flask 
is  cut  to  a  length  of  5  cm.  and  18 — 20  cm.  of  capillary 
tube  of  diameter  2*5 — 2*8  mm.  are  joined  on  at  a 
suitable  angle.  Satisfactory  results  may  also  be 
obtained  by  distilling  into  alkaline  arsenite  or  alkaline 
iodide  solution  contained  in  an  open  vessel  and 
titrating  with  potassium  bromate  or  thiosulphate 
after  acidifying,  as  the  case  may  be,  provided  that 
sodium  hydroxide  and  not  carbonate  is  used  as  the 
alkaline  reagent.  F.  R.  Ennos. 

Volumetric  analysis  of  chromates,  P.  Soko- 
lov  and  T.  Abistova  (J.  Chem.  Ind.  [Russia],  1927, 
4,  905—906;  Chem.  Zentr.,  1928,  i,  1307).— The 
determination  of  chromate  by  addition  of  excess  of 
ferrous  sulphate  and  titration  with  permanganate  is 
more  accurate  than  titration  of  dichromate  solution 
into  ferrous  sulphate,  using  ferrieyanide  as  external 
indicator.  A.  A.  Eldbidge. 

Electrometric  determination  of  chromic  acid 
in  presence  of  vanadic  acid  by  application  of 
induction  and  catalysis.  R.  Lang  and  J. 
Swekina  (Z.  Elektrochem.,  1928,  34,  364—367).— 
Chromic  acid  may  be  determined  by  titrating  in 
approximately  N -hydrochloric  acid  solution  with 
arsenious  oxide  solution  in  presence  of  manganese 
sulphate ;  immediately  before  the  end-point  is  reached 
1  drop  of  0*0025if -potassium  iodide  or  iodate  is  added 
and  the  titration  completed.  When  a  mixture  of 
chromium  and  vanadium  is  to  be  dealt  with,  the 
metals,  including  the  iron  which  is  usually  present,  are 
oxidised  in  acid  solution  to  their  highest  Valency  state 
by  hydrogen  peroxide  or  nitric  acid  ;  a  little  potassium 
permanganate  is  added  to  the  neutralised  solution, 
which  is  heated  to  boiling,  and  silver  nitrate,  sulphuric 
acid,  and  hydrochloric  acid  are  added.  Complete 
reduction  of  the  manganese  takes  place  in  a  few 
minutes,  and  the  solution  is  boiled  to  drive  off 
chlorine  and  to  coagulate  the  silver  chloride  formed. 
Chromium  may  then  be  determined  as  above,  whilst 
the  vanadium  determination  is  carried  out  by  the 
ferrous  sulphate  method.  H.  F.  Gillbe. 

Detection  of  tin,  zinc,  chlorine  and,  [bromine]* 
E.  Eegriwe  (Z.  anal.  Chem.,  1928,  74,  225—231).— 


The  hydrochloric  acid  solution  of  antimony  and  tin 
sulphides  is  evaporated  to  small  volume.  A  few  c.c. 
of  concentrated  hydrochloric  acid  are  added  and  the 
whole  is  treated  with  iron  to  remove  antimony  and  to 
reduce  tin  to  the  stannous  state.  A  few  drops  of  the 
solution  are  allowed  to  run  down  the  sides  of  a  test- 
tube  containing  5  c.c.  of  a  0*01:%  solution  of  diazine- 
green  S(K)  previously  acidified  (to  obtain  a  blue 
coloration)  with  a  few  drops  of  hydrochloric  acid. 
After  a  short  time  a  violet,  and  later  a  red,  coloration 
appears  at  the  surface  of  separation.  Quantities  of 
tin  of  the  order  of  0*002  mg.  may  be  thus  detected. 

Minute  quantities  of  zinc  may  be  detected  by  the 
use  of  metanil-yellow  or  orange  IV.  To  each  drop  of 
a  0*01%  solution  of  dye  are  added  3  drops  of  a  2% 
solution  of  potassium  ferrieyanide.  The  whole  is 
made  faintly  acid  with  mineral  acid,  when  a  red  colour 
develops.  On  addition  of  a  drop  of  a  faintly  acid 
solution  of  a  zinc  salt  the  colour  disappears.  If 
chromate  is  present  this  must  first  be  reduced  to 
chromium  salt  by  treatment-  of  the  acidified  solution 
with  hydrogen  peroxide.  Zinc  may  also  be  detected 
by  the  use  of  diethylaniline.  Ten  drops  of  a  solution 
of  0*5  c.c,  of  diethylaniline  in  200  c.c.  of  50%  phos¬ 
phoric  acid  are  added  to  15  drops  of  the  ferrieyanide 
solution.  On  addition  of  a  drop  of  a  faintly  acid 
solution  of  a  zinc  salt  the  initial  yellow  colour 
gradually  becomes  reddish-brown.  Alternatively,  the 
diethylaniline  (0*25  c.c.)  may  be  dissolved  in  200  c.c. 
of  1  :  1  sulphuric  acid.  In  this  case  15  drops  are 
added  to  15  drops  of  ferrieyanide  solution,  to  give  an 
orange  liquid  yielding  an  orange  or  reddish-brown 
turbidity  on  addition  of  a  drop  of  the  solution  of  zinc 
salt.  If  the  amount  of  zinc  exceeds  0*01  mg.  precipit¬ 
ation  occurs.  As  before,  chromate  interferes  and 
must  be  reduced.  Cations  forming  coloured  precipit¬ 
ates  with  ferrieyanide  must  be  excluded.  Quantities 
of  zinc  of  the  order  0*002  mg.  may  be  readily  detected 
in  presence  of  chromium  and  aluminium. 

Quantities  of  chlorine  of  the  order  0*03  mg.  are 
detectable  by  the  use  of  filter-paper  treated  with  acid- 
fuchsin.  The  change  is  from  red  to  yellow.  Bromine 
and  nitrogen  peroxide  interfere.  Quantities  of  the 
order  0*002  mg.  may  be  detected  by  the  use  of  azo¬ 
carmine  R(R)  or  rosindulin  2B.  Papers  stained  red 
by  aqueous  solutions  of  the  dyes  become  yellow.  If 
the  process  be  interrupted  when  still  incomplete  and 
the  dried  paper  held  for  an  instant  in  the  neck  of  a 
bottle  containing  concentrated  hydrochloric  acid  the 
yellow  colour  is  changed  to  violet  or  blue.  Bromine 
gives  the  same  reaction.  This  reaction  may  be  used 
for  the  detection  of  hypochlorites  and  hypobromites. 
The  solution  to  be  tested  is  added  to  a  solution  of 
the  dye  until  an  orange  colour  is  produced.  The 
solution  is  then  acidified.  Bromides  can  be  detected 
in  presence  of  chlorides  by  this  reaction,  bromine 
being  liberated  by  treatment  with  manganese  dioxide 
and  glacial  acetic  acid,  lead  dioxide,  and  2 A  -acetic 
acid,  or  potassium  dichromate  and  dilute  sulphuric- 
acid.  J.  S.  Carter, 

Colorimetric  determination  of  titanium  by 
the  hydrogen  peroxide  method.  F.  G.  Germuth 
(J,.  Amer.  Chem.  Soc.,  192S,  50,  1910).— The  colour 
fading  produced  by  phosphate  ion  (Faber,  A.,  1907* 
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ii,  557)  may  be  prevented  by  the  addition  of  1  c.c.  of 
0*1%  uranium  acetate  solution  for  each  0*1  mg.  of 
titanium.  The  temperature  should  be  between  20° 
and  50°.  S,  K.  Tweedy, 

Volumetric  determination  of  germanic  acid, 
A.  Tchakirian  (Compt.  rend.,  1928, 187,  229 — -231). — 
An  aqueous  solution  is  prepared  by  boiling,  the 
solubility  being  increased  by  adding  2  g.  of  mannitol 
per  g.  of  germanium  dioxide.  The  solution  may  then 
be  titrated  with  alkali,  using  phenolphthalein  as 
indicator.  In  the  absence  of  mannitol,  glycerol,  or 
dextrose  only  about  0-4  of  the  germanic  acid  is 
neutralised.  The  mannitol-germanic  acid  compound 
liberates  iodine  from  a  mixture  of  potassium  iodide 
and  potassium  iodate,  and  hence  may  be  determined 
with  sodium  thiosulphate.  Both  methods  have  an 
accuracy  of  about  1%.  The  formula  H2[Ge2054/»]  is 
suggested  for  the  mannitol-germanic  acid  compound, 
11  representing  mannitol,  and  n  being  at  least  2, 

G,  W.  Girby. 

Detection  of  vanadium,  [uranium,  and 
titanium].  J.  Roll  (Z.  anal.  Chem.,  1928,  74, 
342 — 345 ) . — The  customary  method  for  the  detection 
of  vanadium,  i.e.f  examination  of  the  filtrate  after 
treatment  with  ammonium  sulphide,  is  held  to  be 
unsatisfactory.  1 1  is  preferable  to  precipitate  vanadium 
along  with  iron,  aluminium,  and  chromium  as  the 
metavanadate  of  these  metals.  Uranium  and  titan¬ 
ium  will,  if  present,  be  also  found  in  the  precipitate. 
The  washed  precipitate  is  treated  with  a  hot  solution 
of  sodium  hydroxide,  when  vanadium  and  aluminium 
are  removed  as  vanadate  and  aluminate,  respectively. 
The  presence  of  vanadium  is  confirmed  by  treating  a 
portion  of  the  acidified  filtrate  with  hydrogen  peroxide. 
The  residue  insoluble  in  sodium  h3rdroxide  is  treated 
with  a  hot  solution  of  sodium  carbonate.  The 
presence  of  uranium  in  the  filtrate  is  confirmed  by 
adding  a  few  c.c.  of  a  solution  of  ferrocyanide  and 
neutralising  with  hydrochloric  acid.  Iron,  chromium, 
and  titanium  are  detected  in  the  insoluble  residue  by 
specific  tests.  Titanium  is  conveniently  detected  by 
dissolving  in  acid  and  testing  with  hydrogen  peroxide 
in  presence  of  phosphoric  acid.  The  absence  of 
vanadium  should  be  confirmed  by  testing  with 
ammonium  fluoride  before  making  the  test  for 
titanium.  J.  S,  Carter. 

Blowpipe  test  for  metals.  0.  Proschold  (Z. 
pkysikal.  chem.  Unterr. ,  1928,  41,  40 — 44  ;  Chem. 
Zentr.,  1928,  i,  1209).— The  appearance  of  the  pellets 
which  fall  into  a  paper  box  when  the  material  is 
heated  on  charcoal  serves  to  differentiate  antimony, 
bismuth,  cadmium,  lead,  tin,  zinc,  silver,  and  Wood’s 
alloy.  A.  A.  Eldbidge. 

Determinatiori  of  traces  of  antimony  in  copper* 
H.  Blumenthal. — See  B.,  1928,  573. 

Colorimetric  determinations  of  small  quanti¬ 
ties  of  antimony,  and  their  separation  from  tin. 
S.  G.  Clarke  (Analyst,  1928,  53,  373— 379).— To 
determine  amounts  of  antimony  in  tin  of  the  order 
0*001 — -0*05%,  5  g.  of  tin  are  dissolved  in  50  c.c.  of 
concentrated  hydrochloric  acid,  with  excess  of 
bromine  while  the  tin  is  dissolving;  10  g.  of  oxalic 
acid  are  then  added  and  350  c.c.  of  water,  the  liquid 


is  boiled,  all  free  bromine  reduced  with  sodium 
hypophosphite,  and  a  piece  of  coiled  cleaned  copper 
foil  15  x  12  cm.  added.  Boiling  is  continued  for 
1*5—2  hrs.,  the  coil  removed  and  washed  successively 
in  5%  hydrochloric  acid  and  water,  covered  with 
water,  about  1  g.  of  sodium  peroxide  added,  warmed 
until  the  deposit  is  dissolved,  the  solution  poured  off, 
and  the  coil  tested  by  immersion  in  1  :  1  hydrochloric 
acid.  The  antimony  is  precipitated  by  passing  a 
current  of  hydrogen  sulphide  for  15  sec.,  the  precipit¬ 
ate  coagulated,  and  the  liquid  filtered.  The  filter 
is  washed  with  a  dilute  solution  of  an  electrolyte  and 
5  e.c.  of  concentrated  sulphuric  acid  are  added  to  the 
filtrate ;  after  addition  of  a  few  drops  of  nitric  acid 
near  the  end  stage,  the  solution  is  evaporated  just  to 
fuming.  After  cooling,  15  c.c.  of  water  are  added 
and  the  antimony  is  determined,  colorimotrieally  by 
addition  to  a  solution  of  10  c.c.  of  1%  gum  arabic, 
5  c.c.  of  20%  potassium  iodide,  1  c.c.  of  10%  aqueous 
pyridine,  and  1  c.c.  of  a  dilute  solution  of  sulphur 
dioxide  in  60  c.c.  of  cold  dilute  (1:3)  sulphuric  acid, 
the  comparison  solution  requiring  80  c.c.  of  sulphuric 
acid.  As  little  as  0*05  mg.  of  antimony  can  be 
determined  by  this  method.  D,  G.  Hewer. 

Separation  of  iridium  and  rhodium  by  fusion 
with  bismuth.  B.  Karpov  (Ann.  Inst.  Platine, 
1928,  6,  98 — 100). — Alloys  containing  metals  of  the 
platinum  group  are  analysed  for  rhodium  by  fusing  the 
residue  remaining  after  treatment  of  the  silver  alloy 
with  nitric  acid  and  aqua  regia  with  bismuth  in  a 
carbon  crucible  at  1000°  for  about  2 — 3  hrs.,  in  a 
reducing  atmosphere.  The  aqua  regia  solution  of  the 
bismuth  alloy  contains  the  rhodium,  whilst  the 
insoluble  residue  consists  of  iridium.  The  use  of 
bismuth  in  place  of  lead  usually  used  shortens  the 
time  necessary  for  carrying  out  this  analysis  by  at 
least  40%.  R.  Truszkowski. 

Determination  of  osmium.  E.  Fbitzmann 
(Ann.  Inst.  Platine,  1928,  6,  116 — 122). — See  this 
vol.,  388.  R.  Truszkowski. 

tomography.  IV,  0.  Liesche  (Chem.  Fabr., 
1928,  450—451,  463— 465).— Nomograms  on  three 
linear  scales  effect  graphical  addition  and  subtraction, 
on  logarithmic  scales  multiplication  and  division. 
The  first  can  be  used  for  the  solution  of  linear 
equations  with  tiro  independent  variables  as  in  the 
“  indirect  ”  analysis  of  a  mixture  of  antimony  tri-  and 
penta- sulphides.  An  example  of  the  use  of  logarith¬ 
mic  scales  is  given  by  the  determination  of  the 
volume-  %  of  converted  ammonia  in  the  Haber  process, 
given  the  pressure,  temperature,  and  equilibrium 
constant.  C.  Irwin. 

Drying  apparatus.  F.  Friedrichs  (Chem.-Ztg., 
1928,  52,  601). — A  modification  of  Abderhalden’s 
drying  apparatus  is  illustrated.  The  connexion  to 
the  vacuum  pump  is  joined  directly  to  the  drying 
chamber  instead  of  to  the  container  holding  the 
drying  substance,  so  that  the  drying  can  be  conducted 
in  a  vacuum  or  in  an  atmosphere  of  any  suitable  gas. 

A.  R.  Powell. 

Aspirator.  0.  Rode  (Chem.-Ztg,,  1928,  52, 
601). — The  apparatus  comprises  two  5— 6*litre  glass 
bottles  each  provided  with  a  rubber  stopper  carrying 
a  short  tube  with  stopcock  and  a  long  tube  reaching 
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to  the  bottom.  The  two  long  tubes  are  connected 
together  by  means  of  a  length  of  rubber  tubing  and, 
when  filled  with  water,  act  as  a  siphon  to  permit  the 
transfer  of  water  from  one  bottle  to  the  other. 

A.  R,  Powell. 

[Laboratory]  gas  generator.  V.  T.  Jackson 
(Ind.  Eng.  Chem.,  1928,  20,  771). — The  aspirator 
which  serves  as  generator  is  so  attached  to  the  acid 
vessel  that  the  opening  of  a  stopcock  allows  the  acid 
to  descend  into  the  generator  and  its  closing  with  the 
resultant  gas  pressure  forces  it  back  again.  The 
apparatus  also  includes  a  large  acid  reservoir  and  a 
glass-wool  filter  for  catching  spray.  C.  Irwin. 

Saybolt-type  micro -viscosimeter.  S.  M.  Rogers 
and  L.  R.  Adkins  (Ind.  Eng.  Chem.,  1928, 
20,  742). — The  viscosimeter  has  a  barrel  of  capacity 
8*5  c.c.  of  proportions  similar  to  the  Say  bolt  instru¬ 
ment.  The  viscosities  of  a  number  of  oils  were  tested 
with  both  the  usual  and  micro  instrument  and  ratios 
varying  from  4*8  to  5*1  were  obtained.  The  cooling 
error  on  the  apparatus  described  was  very  slight 
even  at  99°.  C.  Irwin. 

Measurement  of  the  viscosity  of  fluids.  R,  0. 
Bos  wall  (J.  Mu  n.  Coll.  Tech.  Manchester,  1928,  13, 
10 — 21). — A  description  of  a  robust  viscosimeter 
giving  continuous  readings  of  the  viscosity  of  fluids 
under  viscous  flow.  The  fluid  under  examination 
passes  through  a  special  nozzle  from  one  reservoir  to 
another,  vertically  below  it,  through  a  narrow  tube 
of  uniform  bore.  These  reservoirs  are  fitted  with 
pressure  gauges  and  the  viscosity  of  the  fluid  is 
obtained  from  readings  of  the  pressures  in  the  reser¬ 
voirs,  and  by  making  reference  to  experimental  cali¬ 
bration  charts  on  which  the  viscosity  is  expressed  as  a 
function  of  the  ratio  of  the  pressures  in  the  reservoirs 
and  of  the  density  of  the  fluid.  E.  G.  Tryhorn. 

Laboratory  uses  of  monel  metal.  L.  F.  Bates 
and  R.  C.  Brown  (Nature,  1928,  122,  240), — Various 
uses  are  described.  A.  A.  Eldridge. 

Carbon  resistor  furnaces  for  laboratory  use. 
H.  C.  Kremers  and  L.  F.  Yntema  (Ind.  Eng.  Chem., 
1928,  20,  770 — 771). — A  granular  carbon  resistor 
furnace  constructed  of  concentric  alundum  tubes 
and  graphite  electrodes  is  suitable  for  temperatures 
up  to  1200°,  and  especially  for  alloy  research.  It  is 
best  used  with  a  step-down  transformer  with  variable 
secondary  winding.  G.  Irwin. 

Heraeus  electric  micro-combustion  furnace. 
B.  Flaschentrager  (Z.  angew.  Chem.,  1928,  41, 
840—841). — The  apparatus  comprises  three  small 
heating  units  mounted  in  aiinement  on  a  stand  in 
such  a  way  that  the  middle  and  right-hand  furnaces 
are  movable  along  the  combustion  tube.  The  right- 
hand  unit  is  fixed  to  the  stand  and  is  filled  with 
cymene  as  a  heating  liquid  which  is  maintained  at 
180°  hy  an  electric  heating  element.  The  combustion 
boat  is  placed  in  the  tube  about  2  cm.  to  the  right  of 
the  middle  furnace  (19  cm.  long),  the  right-hand  small 
furnace  (7  cm.  long)  is  heated  to  redness  and  slowly 
moved  towards  the  middle  until  combustion  ceases, 
and,  finally,  this  is  moved  back  and  the  middle 
furnace  moved  along  to  cover  the  boat  so  as  to  ensure 
complete  combustion.  A.  R.  Powell. 


Valve  for  use  with  currents  of  gas.  E.  Blech- 
schmidt  (Physikal  Z.,  1928,  29,  441).— A  new  type 
of  glass  valve  is  described  simplifying  the  regulation 
of  a  stream  of  gas.  It  is  constructed  in  the  form  of  a 
tap,  the  lower  portion  of  the  barrel  forming  one  lead 
and  a  side  tube  the  other.  The  key  is  not  bored,  but 
is  ground  in  such  a  manner  that  the  upper  part  forms 
a  seal  against  the  atmosphere,  whereas  the  lower 
portion  separates  the  two  sides  of  the  apparatus  only 
when  in  one  position,  other  positions  enabling  gas  to 
stream  through  from  one  part  of  the  apparatus  to 
another  at  a  known  rate.  A  scale  attached  to  the 
barrel  enables  comparative  experiments  to  be  carried 
out.  J.  W.  Smith. 

Adjustable  needle  valve  leaks.  C.  T.  Knipf 
(Nature,  1928,  122,  131).— Three  forms  of  needle 
valve,  one  of  which  admits  of  calibration,  and  all 
being  constructed  with  very  long  and  narrow  needles, 
are  described  and  figured.  A.  A.  Eldridge. 

Electric  crucible  furnace  with  air-inlet  at  the 
bottom.  G.  Abels  and  E.  Titov  (Ann.  Inst.  Polyt. 
Ural,  1927,  6,  351—352), — The  laboratory  furnace 
described  consists  of  a  threaded  cylinder  5  cm.  in 
diameter  on  which  a  chromium-nickel  wire  is  wound. 
The  inner  space  is  connected  with  the  air  by  channels 
in  the  double  cover  and  in  the  foot.  By  displacement 
of  a  disc  the  air  supply  may  be  regulated  or  completely 
stopped.  A  current  of  3  amp.  at  120  volts  gives  the 
temperature  950°.  The  furnace  is  patented. 

T.  H.  Pope. 

Physical  methods  in  the  chemical  laboratory* 
V.  Production  and  measurement  of  high 
temperatures,  E.  Sohrqer  (Z.  angew.  Chem., 
1928,  41,  757— 760).— A  review  of  the  different 
methods  of  producing  and  measuring  high  temper¬ 
atures.  Heating  by  the  burning  of  gaseous  mixtures 
(e.g.  oxygen-hydrogen  flame),  the  recombination  of 
atomic  hydrogen,  the  explosion  of  gaseous  mixtures, 
the  f‘  thermite  process,  resistance  ovens,  induction 
furnaces,  the  concentration  of  cathode  rays  on  a 
substance  to  be  heated,  and  the  use  of  the  electric  arc 
are  described.  For  measurement,  the  use  of  the  gas 
thermometer,  resistance  thermometer,  thermo-couple, 
and  optical  pyrometer  are  described,  and  a  special 
method  depending  on  the  thermionic  emission  from  a 
filament  is  mentioned.  A.  J.  Mee. 

Laboratory  condenser.  E.  S.  West  (Ind.  Eng. 
Chem.,  1928,  20,  737). — A  condenser  is  constructed 
of  an  inner  tube  of  light  Pyrex  glass  sealed  at  each 
end  to  a  jacket  of  thicker  glass  carrying  an  adapter, 
The  narrow  space  between  the  two  tubes  renders  cool¬ 
ing  very  efficient.  C.  Irwin. 

Pressure  regulation  in  vacuum  distillation. 
G.  H.  Richter  (Ind.  Eng.  Chem.,  1928,  20,  682).— 
As  the  b.  p.  of  a  substance  is  usually  recorded  only 
under  one  pressure  some  convenient  means  of  adjust¬ 
ing  the  pressure  to  this  point  in  a  distillation  under 
reduced  pressure  is  desirable.  This  is  given  by  the 
needle  valve  of  a  Tirrill  burner  well  greased  and  con¬ 
nected  to  the  vacuum  line  by  thick  suction  tubing  and 
a  T-piece.  C.  Irwin, 

Apparatus  for  sampling  powdered  solids. 
J,  von  Meerschei  dt-Hullessem. — See  B.,  1928, 589, 
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Automatic  sample- collecting  vacuum  pump. 

E.  R.  Weaver  and  M.  Shepherd  (J.  Amer.  Chcm. 
Soc.,  1928,  50,  1829 — 1835). — An  automatic  Topler 
pump  is  arranged  as  the  backing  unit  of  a  high-speed 
mercury- vapour  pump  ;  the  mercury  delivered  by  the 
former  is  restored  to  the  cycle  by  the  alternate  applic¬ 
ation  of  vacuum  and  atmospheric  pressure  to  the  pump 
reservoir  by  means  of  an  auxiliary  system  operating  on 
the  suction  of  a  water  aspirator  or  a  mechanical 
vacuum  pump.  The  gas  pumped  out  is  automatic¬ 
ally  collected.  Stopcocks  are  eliminated  from  the 
pumping  cycle.  S.  K,  Tweedy, 

Device  for  the  preparation  of  solutions  of 
constant  density,  J,  Hamotjs, — See  B.,  1928^  589. 

Rapid  evaporation  at  the  ordinary  temperature. 
E.  Jantzen  and  H,  Schmalfuss. — See  R.,  1928,  589. 

Calorimeter  for  determination  of  heats  of 
combustion.  A.  Eucken  and  L.  Meyer.— See  B., 
1928,  589. 

Method  for  detecting  leaks  in  glass  vacuum 
apparatus.  P.  Selenyi  (2,  Physik,  1928,  48,  733 — 
734). — The  residual  gas  inside  the  vacuum  apparatus 
is  excited  by  a  Tesla  current  while  another  gas  leaks 
into  the  apparatus.  If  the  light  emitted  by  the  two 
gases  is  markedly  different,  as  with  carbon  dioxide  and 
air,  the  leaking  spot  can  be  detected  directly  by  the 
change  in  colour  in  its  vicinity.  J,  W.  Smith. 

Action  of  the  Geiger  counter.  L.  F.  Curtiss 
(Physical  Rev.,  1928,  pi],  31, 1060— 1071}.— When  the 
point  of  the  Geiger  point  counter  is  negative,  the  sensi¬ 
tive  surface  is  on  the  point.  A  sensitive  surface  is 
obtained  only  when  the  point  has  been  treated  with  a 
catalyst,  e.g.,  iron  oxide,  copper  oxide,  or  platinum 
or  palladium- black,  which  may  be  poisoned  by 
mercury,  sulphur  dioxide,  or  hydrogen  sulphide. 
The  adsorbed  gas  layer  plays  an  important  part  in 
the  action  of  the  counter.  A,  A.  Eldridge. 

Apparatus  for  determining  mol  wt.  by  the 
b.-p.  method.  H.  Rupe  and  N.  Vassuev  (Helv. 
Chini,  Acta,  1928,  11,  713 — 716), — The  apparatus 
described  is  easy  to  construct  and  is  suitable  for 
ordinary  laboratory  use.  The  method  can  be  used  for 
a  variety  of  solutes  in  such  solvents  as  water,  acetone, 
benzene,  and  chloroform  with  an  error  not  greater  than 
10%  and  usually  much  less ;  the  longest  time  required 
for  a  determination  is  1  hr,  L.  S.  Theobald. 

Determination  of  mol.  wts.  by  the  Barger- 
Rast  method,  A.  Friedrich  (Mikrochem.,  1928, 
6,  97 — 102). — The  original  method  of  Barger  (J.C.S., 
1904,  86, 288)  is  shown  to  give  more  satisfactory  results 
than  the  modification  proposed  by  Rast  (A.,  1921,  ii, 
623).  An  alternative  procedure  is  to  use  a  tube 
drawn  out  to  a  capillary  at  both  ends ;  this  is  half 
filled  with  the  standard  solution  by  suction,  a  small 
air  bubble  is  admitted,  and  the  remainder  of  the  tube 
is  filled  with  the  test  solution  by  continuing  the  suction. 
Both  capillary  ends  are  then  sealed  and  the  observ¬ 
ation  of  the  movement  of  the  bubble  is  carried  out  as 
usual.  Various  precautions  for  obtaining  accurate- 
results  arc  described  and  sources  of  error  in  the  three 
modifications  are  discussed.  A.  R.  Powell. 

Magnetic  micro-balance.  E.  Wedekind  (Z. 
angew.  Chem.,  1928, 41,  771—774). — The  construction 


of  an  instrument  for  magneto-chemical  work,  in 
which  the  ordinary  analytical  balance  previously  used 
is  replaced  by  a  micro-balance,  is  described.  The 
electro-magnets  are  also  greatly  improved.  The 
method  of  using  the  balance  is  described.  The  repro¬ 
ducibility  of  the  instrument  for  differences  in  weight 
in  the  same  field  is  in  general  ±0*002  mg.  For  powders 
the  susceptibility  can  be  estimated  to  within  about 
1%.  A.  J.  Mee. 

Apparatus  for  micro-filtration .  K/  L.  Mal- 
jarov  (Mikrochem.,  1928,  6,  103 — 105), — The 
apparatus  comprises  two  pieces  of  thick- walled  glass 
tubing,  the  low'er  end  of  the  longer  piece  and  the  upper 
end  of  the  shorter  piece  being  thickened  and  ground 
flat  so  as  to  form  a  perfect  joint  between  the  two.  The 
lowrer  end  of  the  shorter  piece  is  drawn  out  to  a  capill¬ 
ary  jet  and  the  two  pieces  are  held  together  with  a 
bow'-sliaped  spring  clamp  after  inserting  a  small  piece 
of  any  type  of  filter-paper  between  them .  The  filter 
is  placed  with  the  jet  in  the  liquid  and  suction  is 
applied  by  means  of  the  mouth  at  the  upper  end. 
The  filtrate  collects  above  the  paper  and  the  collecting 
tube  may,  if  desired,  be  provided  with  a  small  bulb  to 
increase  its  capacity.  A.  R.  Powell. 

Ultrafiltration.  R.  Wasmuht  (Chem.  Fabr., 
1928,  405 — 400). — Amongst  the  advantages  of  the 
membrane  filter  is  that  adsorption  effects,  such  as  the 
staining  brovm  of  filter  paper  by  iron  bromide  solution 
from  the  formation  of  basic  salt,  do  not  occur.  Two 
methods  of  securing  a  membrane  filter  held  between 
two  filter  papers  and  resting  on  a  perforated  porcelain 
plate  are  described.  Another  apparatus  is  designed 
for  the  treatment  of  steel  turnings  with  bromine  solu¬ 
tion  and  the  ultrafiltration  of  the  insoluble  residue, 
with  exclusion  of  air,  C.  Irwin. 

Self-acting  filters.  J.  V.  DubskT  and  A.  Rajbas 
(Chem,  Week b lad,  1928,  25,  293— 294).— Forms  of 
apparatus  are  described,  based  on  the  method  in  which 
the  material  to  be  filtered  is  contained  in  a  closed  vessel 
inverted  with  its  mouth  below’  the  level  of  the  liquid  in 
the  filter  funnel,  in  which  the  necessity  of  removing  the 
closed  vessel  for  refilling  is  obviated.  S.  I.  Levy. 

Automatic  addition  of  a  fluid.  W.  P.  Jorissen 
(Chem.  Weekblad,  1928,  25,  294 — 295;  cf.  preceding 
abstract) . — Several  very  early  forms  of  apparatus, 
designed  to  secure  the  continuous  flowr  of  liquid  to  a 
filter,  are  recalled  ;  the  original  form  is  attributed  to 
Berzelius.  S.  I.  Levy. 

Burette  for  titration.  N.  M.  Ketov  (Ann.  Inst. 
Polyt.  Ural,  1927,  6,  355 — 35G). — A  stopcock  in  the 
upper  end  of  a  constricted  (jet)  tube  is  connected  by 
means  of  a  rubber  tube  with  the  exit  tube  of  a  stop¬ 
pered  flask  into  wdiich  passes  the  jet  of  a  burette. 
The  volume  of  liquid  run  (without  contact  with  rubber 
tube  or  stopcock  grease)  from  the  constricted  tube  is 
equal  to  that  of  the  distilled  water  which  is  thereby 
drawn  from  the  burette  into  the  flask.  The  pinch- 
cock  may  be  placed  between  the  burette  and  the  flask. 
The  constricted  tube  is  filled  from  the  top  after  removal 
of  the  ground-in  cap  and  stopcock,  and  closure  of  the 
jet  with  rubber  tubing  and  a  glass  plug. 

T.  H.  Pope. 

Weight  burette  for  the  micro-measurement  of 
liquid  volumes,  M.  Shepherd  (U.S.  Bur,  Stand., 
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Set  Papers,  Mo.  555,  1927,  22,  287— 292).— Volume  is 
measured  by  determining  the  weight  of  mercury  used  to 
displace  the  liquid  concerned.  Liquids  are  condensed 
into  the  evacuated  burette  by  subjecting  a  portion  of 
the  burette  to  liquid-air  temperatures.  The  method 
is  applicable  to  liquids  the  vapour  pressures  of  which 
are  not  excessive  at  the  ordinary  temperature.  It  is 
accurate  to  within  0-001  c.e.  J .  S;  Carter. 

Hartniann  and  Braun's  spring  balance.  J.  E. 
Verschaffelt  and  E.  van  de  Casteele  (Natuur- 
wcfcensch.  Tijds.,  1928,  10,  35 — 46). — The  balance  is 
described,  and  the  relation  between  load  and  reading 
under  ordinary  working  conditions  consideredmathem- 
atically.  The  influence  of  temperature  is  important, 
and  varies  linearly  with  the  load.  A  method  of 
calibrating  is  described,  and  the  effect  of  altering  the 
adjustments  examined.  S.  I.  Levy. 

High-resistance  liquid,  A.  Gyemant  (Z.  tech. 
Physik,  1927,  8/  491 — 493  ;  Chem.  Zentr.,  1928,  i, 
734).— A  solution  of  a  strong  electrolyte  in  a  mixture 
of  two  organic  solvents  of  differing  dielectric  constant, 
e.g.,  picric  acid  in  benzene  and  alcohol,  gives  a  liquid 
the  high  resistance  of  which  (104 — 1012  ohms)  can  be 
varied  within  wide  limits.  Applications  are  described. 

A.  A.  Eldridoe. 

Continuous  extractor.  D.  Henvoxe  (Analyst, 
1928,  53,  380— 382),— An  apparatus  suitable  for  the 
extraction  of  about  50  g.  of  material  consists  of  a 
wide  glass  extractor  { a ),  tapering  at  the  bottom  to  a 
narrow  tube,  bent  round  and  inserted  into  a  rather  wider 
tube  which  connects  from  a  higher  point  in  (a)  to  the 
extraction  flask  below.  The  apparatus  is  attached  to 
a  reflux  condenser,  and  is  packed  at  the  bottom  of  (a) 
with  cotton  wool  or  asbestos,  or  a  thimble  may  be 
used.  Space  is  left  for  formation  of  a  “  head  and 
the  material  being  extracted  is  always  totally  immersed 
in  solvent,  but  the  quantity  of  the  latter  must  not  be 
sufficient  to  overflow  through  the  large  side  tube. 

D.  G.  Hewer. 

Method  of  heating  extraction  apparatus.  S. 
Peiner  (Chem.-Ztg.,  1928,  52,  529),— Six  separately 
controlled  electric  hot  plates  arranged  on  a  rack 
serve  the  same  number  of  Soxhlet  extractors.  These 
are  held  by  hinged  clamps  allowing  the  condensers  to 
be  lifted  and  the  flasks  removed.  C.  Irwin. 

Constant-drop  apparatus*  A,  H.  Burr  (J. 
Soc.  Dyers  and  Cob,  1928, 44, 18 — 1 9).— The  apparatus 
consists  of  an  inverted  bell- jar,  or  a  wide-mouthed 
bottle  with  the  bottom  cut  away,  fitted  with  a  rubber 
stopper  carrying  two  tubes.  The  first  tube,  the  out¬ 
flow  to  waste,  controls  the  height  of  water  in  the 
vessel.  The  second  tube,  which  rises  sufficiently 
above  the  bottom  of  the  reservoir  to  avoid  dirt 
carried  in  by  the  water  supply,  is  connected  by 
rubber  tubing  to  a  capillary  tube  previously  tested 
to  give  approximately  the  desired  number  of  drops 
per  min.  Agitation  of  the  water  in  the  reservoir  is 
prevented  as  far  as  possible  by  carrying  the  water  inlet 
tube  practically  to  the  bottom,  and  reducing  the  inflow 
to  the  minimum  to  maintain  the  constant  level. 
Constancy  of  dropping  is  maintained  indefinitely  if 
the  head  of  water  is  maintained  constant  and  the  water 
supply  kept  free  from  dirt,  R.  Brightman. 


Preparation  and  use  of  the  hydrogen  electrode. 
S.  Pofoff,  A.  H.  Kunz,  and  R.  D.  Snow  (J*  Physical 
Chem.,  1928,  32,  1056 — 1060). — Various  conditions 
affecting  the  preparation  of  hydrogen  electrodes  have 
been  studied.  The  electrode  should  be  cleaned  by 
electrolysing  as  anode  in  concentrated  hydrochloric 
acid  to  remove  the  old  deposit,  and  then  plated  with 
gold  by  electrolysis  in  Clark's  cyanide  solution.  This 
plating  does  not  affect  the  time  of  attainment  of 
equilibrium  but  results  in  a  more  adherent  coating  of 
platinum,  which  is  also  more  easily  removed  on  clean¬ 
ing.  The  electrode  is  then  used  as  cathode  for  5  min. 
in  3%  chloroplatinic  acid  containing  0-5  c.c.  of  (Mis¬ 
lead  acetate  in  100  c.c.,  with  a  current  density  of  1-35 
amp.  per  dm.2,  electrolysed  in  dilute  sodium  hydroxide 
for  a  few  seconds  and  then  in  dilute  sulphuric  acid  for 
1  min.  The  lead  acetate  is  essential  for  a  good  deposit. 
The  electrode  attains  equilibrium  more  quickly  in  a 
Bo  vie  titration  cell  than  in  an  open  beaker.  Thinly- 
coated  electrodes  are  preferable  to  those  thickly 
coated,  since  the  latter  require  greater  time  for  the 
attainment  of  equilibrium  and  are  more  susceptible 
to  poisoning.  Treatment  with  nitric  acid  or  di chrom¬ 
ate  cleaning  mixture  removes  poisoning  due  to 
mercuric  chloride,  but  with  the  repurified  chemicals 
used,  poisoning  of  the  electrodes  was  difficult  to  effect. 
The  maximum  variation  in  potential  of  electrodes- 
prepared  by  the  above  method  was  -LOT  millivolt. 

L.  S.  Theobald. 

Oxygen  electrode  as  a  qnasi-qnantitative 
instrument.  W.  T.  Richards  (J.  Physical  Chem., 
1928,  32,  990 — 1005). — The  preparation  of  an  oxygen- 
platinum  electrode  giving  reproducible  results  is 
discussed,  and  a  cell  chain  having  a  flowing  junction 
and  requiring  small  volumes  of  liquid  is  described. 
The  electrode  surface  should  be  as  large  as  possible  with 
a  constant  area  immersed,  and  solutions  not  easily 
reduced,  such  as  phosphate  or  borate,  should  be 
employed  if  reproducible  results  are  to  be  obtained. 
Nitrate  and  sulphate  solutions  show  a  continuous  fall 
in  potential.  Under  suitable  conditions,  oxygen 
electrode  potentials  constant  to  1  millivolt  for  many 
days,  but  below  the  thermodynamic  value  for  the 
oxygen-hydrogen,  can  be  obtained.  The  oxygen 
potential  varies  quantitatively  with  the  partial  press¬ 
ure  of  gaseous  oxygen  between  0  and  1  atm.  Details 
are  given  of  a  method  for  measuring  activities  of  the 
hydroxyl  ion  with  an  accuracy  of  a  few  millivolts. 
The  effect  of  increasing  concentration  of  electrolytes 
on  the  potential  of  the  hydrogen-oxygen  chain  has 
also  been  measured.  L.  S.  Theobald. 

Determination  of  the  m.  p.  of  paraffins  and  the 
preparation  of  paraffin  mixtures  of  definite  m.  p. 
J.  Kisser  (Z.  udss.  Mikros.,  1927,  44,  443—451 ; 
Chem.  Zentr.,  1928,  i,  1204— 1205).— Halle’s  method 
for  the  determination  of  m.  p,  of  paraffins  is  very 
accurate,  although  the  ordinary  capillary  method  is 
good.  Formulae  are  given  for  the  preparation  of 
mixtures  of  definite  m.  p,  A.  A.  Eldridoe. 

Demonstration  of  crystallisation  processes  by 
the  streak  method.  I.  II.  W.  Kraemer  {Z.  wiss, 
Mikros.,  1927,  44,  476—477,  477;  Chem,  Zentr., 
1928,  i,  1206). 
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Inter-relation  between  diatoms ,  their  chemical 
envirormient,  and  up  welling  water  in  the  sea?  off 
the  coast  of  Southern  California,  E.  G.  Mqberg 
(Proc.  Nat.  Acad,  SeL,  1928,  14,  511—518). 

Dissolved  and  suspended  mineral  matter  in 
Colorado  River,  W.  IX  Collins  and  C.  S.  Howard 
(Ind.  Eng.  Oh  cm.,  1928,  20,  746—748). — -In  1925 — ■ 
1927  the  dissolved  solids  varied  from  250  to  1500 
in  10*5  the  total  hardness  calculated  as  calcium 
carbonate  ranged  from  130  to  640  in  106,  and  the 
non- carbonate  hardness  from  38  to  400  in  10°, 

R.  A.  Pratt. 

Rare  gases  from  thermal  springs  and  the 
earthquakes  of  April  14  and  18,  1928,  in  Bul¬ 
garia.  N.  P.  Pentohev  (Compfc.  rend.,  1928,  187, 
243 — -244). — -The  composition  of  rare  gases  evolved 
from  thermal  springs  in  Bulgaria  has  been  found  to 
be  unchanged  by  earthquakes.  No  certain  conclusion 
can  be  reached  concerning  the  constancy  or  otherwise 
of  their  radioactive  properties.  C.  W.  Gibby. 

Probable  identity  of  gageite  with  tephroite. 

S.  G.  Gordon  (Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1928,  79  (for  1927),  207— 208).— A  tabulation  of  the 
chemical  composition,  optical  data,  crystal  angles,  etc. 
of  gageite  from  Franklin  Furnace,  New  Jersey  (A., 
1910,  ii,  968),  suggests  that  this  mineral  is  the  same  as 
tephroite.  "  L.  J.  Spencer. 

Arfvedsonitej  riebeckite,  and  crocidolite  from 
Greenland.  S.  G.  Gordon  (Proc.  Acad.  Nat.  Sci. 
Philadelphia,  1928,  79  (for  1927),  193—205).— 
Descriptions  with  optical  data  are  given  for  these 
amphiboles  from  the  nepheline-syenites  of  south 
Greenland.  The  following  analyses  are  given  of 
arfvedsonite  from  different  localities,  I  by  H.  S. 
Washington,  II  by  E.  V.  Shannon,  and  III  by  F. 
Wynkoop.  They  are  interpreted  as  mixtures  of  the 
arfvedsonite  molecule  _(R20,3R0,4*Si02)  and  riebeckite 
molecule  (RgO,R2G3,4Si()2),  usually  with  an  excess  of 
R203,  where  R20  is  largely  Na20,  and  RO  and  R203 
are  chiefly  FeO  and  Fe203. 


SiO*. 

TiOa. 

MtQv 

FeA- 

FeO. 

MnO. 

MgO. 

I. 

43*52 

1*73 

5*30 

11*12 

22*39 

1*13 

POO 

n. 

43  08 

0-83 

4*44 

8*06 

28*97 

0*70 

0*32 

in, 

49-11 

0*78 

MO 

9*23 

25*50 

M3 

0*18 

CaO. 

Na./), 

F. 

ha 

Total. 

d. 

i. 

2*21 

7*39 

1-83 

0*88 

1-20 

100*26 

3*465 

n. 

4*08 

5*88 

3*28 

— 

1*10 

100*74 

3*447 

in. 

0*77 

8*01 

2*80 

0*29 

1*12 

100-05 

4*410 

Totals  less  O  for  F*. 

I,  also  Zr02  084,  II,  also  BaO  trace. 

Riebeckite  occurs  in  parallel  growth  on  tegirine 


crystals,  and  crocidolite  in  parallel  growth  on 
arfvedsonite.  L.  J.  Spencer. 

Olivine  of  Linos  a  (Pelagic  Islands)*  G. 
Carobbi  (Atti  R.  Accad.  Lincei,  1928,  [vi],  7,  654 — 
660). — Crystallographic  and  analytical  data  arc  given 
for  two  specimens  of  transparent  olivine,  one  greenish- 
yellow  {d  3*410),  the  other  reddish -yellow  {d  3462). 
These  contained  respectively  :  FeO,  1243  and  11*06%  ; 
NiO,  0*12  and  0*18%;  CoO,  0*13  and  0*10%;  and., 
more  noteworthy,  PbO,  0*20  and  0*26%,  It  is  sug¬ 
gested  that  the  lead  occurs  as  the  result  of  an  iso- 
morphie  substitution  of  magnesium.  The  two  com¬ 
pounds  (Fe,Co,Ni,Mn)2SiOi  and  {Mg,Ca,Pb)2Si04 
constitute  77*5%  and  22*5%,  respectively,  of  the 
specimens  analysed.  F.  G.  Tryhorn. 

intrusive  rock  of  Mtrno  (Luxemburg)  and 
metamorphism  produced  by  it.  A.  L.  Hac- 
qtjaert  (Natuunvetensch.  Tijds.,  1928,  10,  73 — 88). — : 
The  intrusive  veins  consist  chiefly  of  felspar  and 
biotite,  with  inclusions  of  calcite,  quartz,  apatite, 
zircon,  chlorite,  and  pyrites,  and  the  material  is  classed 
as  a  kersantite.  The  inclusions  of  calcite  are  of 
magmatic  origin.  It  is  deduced  that  the  intrusions 
occurred  at  relatively  low  temperatures,  and  that  the 
whole  was  subsequently  subjected  to  hydrothermal 
action.  The  action  of  the  solutions,  winch  wrere  rich 
in  magnesium  salts,  has  resulted  in  considerable 
impregnation  of  the  surrounding  rock  with  biotite. 

S.  I.  Levy. 

Series  of  lavas  of  Southern  Serbia*  J.  Tomitch 
(Compi.  rend.,  1928,  187,  133 — 136). — Analyses  of 
five  specimens  are  recorded.  C.  W.  Gihby. 

Alkali-lavas  from  Mount  Nimrud,  Armenia. 
G.  T.  Prior  (Min.  Mag.,  1928,  21,  485—488),- 
Micro-sections  of  rocks  from  Mount  Nimrud  showed 
the  presence  of  anorthoclase,  segirine,  and  soda- 
amphiboles.  Complete  chemical  analyses  were  there- 
fore  made  of  three  of  the  rocks  (soda -rhyolite,  pan- 
telleritic  trachyte,  and  trachyandesite),  showing  about 
6%  Na20,  and  a  relation  to  the  soda-rocks  of  the  Rift 
Valley  in  East  Africa  is  suggested. 

,  J.  Spencer. 

Julienite.  A.  Sokoep  (Na  tuurwe  tense  h.  Tijds., 
10,  58— 59).— Blue  microscopic  needles,  forming  a 
thin  layer  on  a  white  ta loose  schist  at  Chamibumba, 
near  Katanga,  having  refractive  indices  of  1*645 
parallel  to  and  1*556  perpendicular  to  the  elongation, 
respectively,  and  readily  soluble  in  cold  water,  appear 
to  consist  of  a  hydrated  cobalt  chloronitrate. 

8.  I*  Levy. 


Organic  Chemistry. 


Steric  hindrance.  W.  Huckel  (Ber.,  1928,  61, 
[B]t  1517— 1524). — An  attempt  is  made  to  differentiate 
between  the  spatial  and  chemical  factors  generally 
confusedly  involved  under  the  term  steric  hindr¬ 
ance,”  The  modified  Trautz  formula  k—<xe~zRT  is 
used  in  -which  q,  the  activation  energy  (mean  energy 
required  to  bring  the  reacting  molecule  into  the 


active  condition),  is  usually  calculated  from  the 
temperature  coefficient  of  the  velocity  coefficient  Jc. 
The  “  action  constant  ”  a,  which  expresses  the 
probability  of  encounter  of  the  active  surfaces  of  the 
molecules  "and,  in  addition  to  the  activation  energy, 
controls  the  velocity  coefficient,  is  obtained  by 
substituting  the  calculated  value  of  q  in  the  value 
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of  k  determined  at  any  definite  temperature.  Ex¬ 
amination  of  the  data  recorded  by  Vavon  for  the 
hydrolysis  of  the  cis-  and  irans-o-  isopvojyylcyclohoxyl 
hydrogen  succinates,  cis-  and  trans-o-n-propylcyclo- 
hexyl  hydrogen  phthalates,  and  bornyl  and  lAobornyl 
hydrogen  phthalates  shows  that  considerable  differ¬ 
ences  in  the  rates  of  reaction  may  depend  on  great 
•differences  between  q  or  «  but  a  uniform  interpre¬ 
tation  of  steric  hindrance  cannot  be  deduced  from 
the  results.  Examination  of  the  rates  of  hydrolysis 
-of  ft -propyl,  n-  and  iso- butyl,  isoamyl,  isopropyl, 
.sec.-  and  £er£. -butyl  acetates  shows  that  the  activation 
^energy  and  action  constants  are  approximately  the 
.same  for  esters  of  primary  alcohols.  The  activation 
•energy  of  esters  of  tertiary  alcohols  is  much  greater 
-and  the  action  constants  are  much  smaller  than  those 
of  esters  of  primary  alcohols,  both  influences  diminish¬ 
ing  the  rate  of  hydrolysis.  H.  Wren. 

Thermal  dissociation  of  ethane,  propane,  n- 
and  iso -butane.  R.  N.  Pease  (J.  Amer.  Chem . 
Boc.,  1928,  50,  1779 — 1785). — The  gases  are  passed 
through  Pyrex  glass  tubes  at  625°  and  650°  under 
I  atm.  pressure.  The  total  rate  of  dissociation 
increases  with  the  complexity  of  the  molecule.  The 
two  main  reactions  arc  dehydrogenation  and  de- 
metha nation.  The  ratios  of  hydrogen  to  methane 
•decrease  in  the  sequence,  ethane,  propane,  ft-but- 
<ane.  isoBufcane  decomposes  at  about  the  same 
rate  as  ft- butane  but  gives  relatively  much  more 
hydrogen.  ?i- Butane  does  not  undergo  appreciable 
secondary  reaction.  Reactions  appear  to  be  some¬ 
what  more  rapid  than  normal  in  the  first  few*  seconds, 
but  dilution  experiments  indicate  a  change  of  the 
first  order.  The  temperature  coefficients  are,  as  a 
minimum,  1*5 — 2  per  25°,  giving  a  minimum  activ¬ 
ation  energy  of  25,000 — 50,000  g.-cal.  EL  Wren. 

Control  of  the  mol.  wt.  of  liquid  hy dr ocarb ons 
produced  by  electrical  discharge  in  ethane. 
S.  C.  Lind  and  G.  Glockler  (J.  Amer.  Chem.  Soc., 
1928,  50,  1767 — 1772). — Silent,  corona,  and  high- 
frequency  discharges  all  cause  the  condensation  of 
-ethane  to  liquid  products  with  liberation  of  permanent 
gases.  The  average  mol.  wrt.  of  the  liquid  products 
has  been  regulated  between  467  and  105  by  controlling 
the  time  that  the  first  products,  either  gaseous  or 
liquid,  are  allowed  to  remain  in  the  discharge  tube. 
Prolongation  of  the  action  causes  increase  in  mol.  wt. 
of  the  products.  H.  Wren. 

Wurtz  reaction.  Factors  involved  in  the  pre¬ 
paration  of  octane.  EL  P.  Lewis,  R.  Hend¬ 
ricks,  and  G.  R.  Yoke  {J.  Amer.  Chem.  Soc.,  1928, 
50,  1993 — 1998). — A  method  has  been  developed  for 
preparing  octane,  b.  p.  1 24-2— 124*8°,  df  0*7044, 
1-3961,  from  ft- butyl  bromide  and  sodium  in  65—70% 
yield  based  on  the  butyl  bromide.  Optimal  condi¬ 
tions  consist  in  the  use  of  an  excess  of  sodium  which 
need  not  exceed  50%,  a  volume  of  ether  two  and  a 
half  times  that  of  the  butyl  bromide,  low  temperature, 
a  period  appropriate  to  each  set  of  conditions,  and 
fine  sodium  ware.  Agitation  is  of  material  advantage. 
Traces  of  water  are  unexpectedly  detrimental,  but 
sufficient  dehydration  is  secured  if  the  ether  is  dried 
-over  calcium  chloride  and  distilled  over  sodium. 


The  presence  of  acetonitrile  does  not  favour  the  form¬ 
ation.  of  octane.  Butene  and  at  least  two  higher 
saturated  hydrocarbons,  possibly  dodeca-ne  and  hexa- 
deeane,  are  also  produced.  H.  Wren. 

Hexa-fert.-butylethinylethane.  P.  L.  Salzbekg 
and  C.  S.  Marvel  (J.  Amer.  Chem.  Soc.,  1928,  50, 
1737 — 1744). — The  hydrocarbon  is  undissociated  at 
the  ordinary  temperature  and  undergoes  rearrange¬ 
ment  when  the  temperature  is  raised.  Cleavage  by 
alkali  metals  indicates  that  the  stability  of  the  central 
ethane  linking  is  intermediate  between  that  of  the 
corresponding  linking  in  dibenzyl  and  hexaphenyl- 
e  thane. 

/erL-Butylacetylene  is  converted  by  the  successive 
action  of  magnesium  ethyl  bromide  and  ethyl  chloro- 
forma  te  into  tri  -  ter  t .  -butyleth  imjlcarb  in  ol , 
(CMe3'C:C)3C*OH,  m.  p.  100—102*2°  (eorr.)  (additive 
compound  with  stannic  chloride),  which  is  isomerised 
by  concentrated  sulphuric  acid  to  the  ketone 
(CMe3*C:C)2'C:CH-CO*CMe3,  m.  p.  109*5—110*5° 
(eorr.).  The  carbinol  in  light  petroleum  is  trans¬ 
formed  by  phosphorus  tri  bromide  into  the  corre¬ 
sponding  bromide ,  apparently  existing  in  two  forms, 
m.  p.  69—70°  (eorr.)  and  177—178°  (eorr.),  respect¬ 
ively.  Tri- tert . - 6 utylethinylmethyl  acetate ,  in.  p. 

144-5 — 145*5°  (eorr.),  from  the  carbinol,  potassium, 
and  acetic  anhydride  or  from  the  bromide  and  silver 
acetate,  is  hydrolysed  by  potassium  eth oxide  to  the 
original  carbinol.  With  molecular  silver  in  the 
presence  of  ether  the  bromide  affords  heza-tert.-butyl- 
etliinyUthane ,  (CMe3’C:C)3C-C(C:C‘CMe3)3J  m.  p.  ISO- 
131  °  (eorr.),  rearranged  in  xylene  at  140°  to  a  hydro¬ 
carbon,  C38H54,  m.  p.  174—175°  (eorr.).  Tri- tert.- 
hutylethinylacetic  acid ,  (CMe3*C:C)3C*C02H,  m.  p. 
202— 205° 3  is  prepared  from  the  ethane  by  the 
successive  action  of  sodium-potassium  alloy  and 
carbon  dioxide  or  from  the  bromide  by  treatment 
with  magnesium  and  carbon  dioxide.  H.  Wren. 

Action  of  nascent  thiocyanogen  on  isoprene 
and  dimethylbutadiene.  H.  A.  Bruson  and 
W.  A.  Calvert  (J.  Amer.  Chem.  Soc.,  1928,  50, 
1735 — -1737). — An  additive  compound,  07H8N2S2.  m.  p. 
76 — -77°  (eorr.),  is  formed  by  the  addition  of  bromine 
to  isoprene  and  sodium  thiocyanate  in  glacial  acetic 
acid  at  5—6°.  A  similar  substance ,  C8H10N2S2,  in.  P* 
130°  (eorr.),  is  produced  from  Py-dimethylbutadiene. 
The  compounds  are  useful  for  the  identification  of 
the  hydrocarbons.  H.  Wren. 

Rearrangements  of  the  triple  linking.  H.  H. 
Guest  (J.  Amer.  Chem.  Soc.,  1928,  50,  1744 — 1746). 
— A°-Heptinene  is  prepared  in  74%  yield  by  the 
addition  of  dibromoheptane  to  finely-divided  potass¬ 
ium  hydroxide  covered  with  mineral  oil  at  250  . 
It  is  converted  into  an  isomeric  hydrocarbon  by 
passage  over  soda-lime  at  380°  or  over  pumice  at 
350°.  The  reverse  transformation  is  apparently 
effected  by  sodamide  suspended  in  mineral  oil  at 
160°.  H.  Wren. 

Modification  of  the  Adams*  method  of  pre¬ 
paring  alkyl  iodides.  H.  S.  King  (Proc.  Nova 
Scotian  Inst.  Sci.,  1927,  16,  87— 91).— A  modified 
form  of  apparatus  is  described  -which  can  be  con¬ 
structed  from  commonly  available  parts.  H.  WREN. 
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Colorimetric  determination  of  ethylene  cMoro- 
hydrin.  M.  B.  Saradinski  (Z.  anal.  Chem.,  1928, 
74,  273—275,  and  J.  Russ.  Phys.  Chem.  Soc.,  1928, 
60,  695 — 697). — The  solution  containing  ethylene 
chi orohy drin  is  mixed  with  diazobcnzenesulphonic 
acid  and  warmed  to  25°,  whereby  complete  oxidation 
of  the  *CH2*OH  group  to  >010  occurs.  The  alkali 
hydroxide,  which  induces  condensation,  is  not  added 
until  the  first  change  is  complete ;  subsequently  the 
mixture  is  heated  at  50°.  For  measurement,  a  solu¬ 
tion  of  Bordeaux-Lafitte  in  benzene,  standardised 
by  use  of  known  amounts  of  ethylene  chlorohydrin, 
is  employed.  H.  Wren. 

Derivatives  of  n-heptane.  R.  T.  Dillon  and 
H.  J.  Lucas  (J.  Amer.  Chem,  Soc,,  1928,  50,  1171 — 
1714). — Heptan-S-ol,  m.  p.  —37-2°  to  —41*5°,  b.  p. 
153*4 — 154*4°  (corr.)/745  mm.,  df  0*8175,  ?ifj  1*4173, 
is  prepared  from  magnesium  n -propyl  bromide  and 
ethyl  formate.  Heptan-y-ol,  from  magnesium  n- butyl 
bromide  and  propaldehyde,  has  b.  p.  152*7 — 154° 
(corr.)/745  mm.,  ri§  1-4201.  H.  Wren. 


Constitution  of  phytol.  F.  G.  Fischer  [with 
K.  Lowenbkrg]  (Annalcn,  1928,  464,  69 — 90). — The 
ketone  obtained  by  Willstatter  and  co-workers  (A., 
1911,  i,  144 ;  1919,  i,  448)  by  the  oxidation  of  phytol, 
and  regarded  by  them  as  having  the  formula  C17H340, 
is  now  shown  to  be  C18H360,  since  glyeollaldehycle  is 
formed  when  phytol  ozonide,  a  C20  compound,  is 
reduced  either  by  means  of  zinc  and  acetic  acid  or 
by  means  of  hydrogen  and  palladised  calcium  carbon¬ 
ate.  If  phytol  is  regarded  as  being  built  up  of  reduced 
isoprene  units,  it  is  most  likely  to  be  (cf.  geraniol 
and  farnesol)  tefcramethybA^-hexadecen-a-oi, 

CHMe,-[CH2VCHMe-[CH2],-CHMe*[CBL].-CMe:CH- 

CH.pOH, 

which  when  ozonised  etc.  would  produce  glycollalde- 
hyde  and  ^-trimethylpentadecan-p-one.  The  latter 
substance  has  accordingly  been  synthesised  :  Hydro¬ 
genation  of  farnesol  in  methyl  alcohol  in  presence  of 
palladised  calcium  carbonate  affords  a  40%,  whilst 
hydrogenation  in  80%  methyl  alcohol  in  presence  of 
palladous  chloride  gives  not  less  than  an  80%  yield 
of  farnesane  [^K-trimetkyldodecane) ,  b.  p.  119-5 — 
120711  mm.,  df  0*7682,  nf  1-4303.  Reduction  of 
famesyl  acetate  in  ethyl  acetate  in  presence  of 
palladised  calcium  carbonate  gives  a  little  farnesane, 
but  mainly  the  desired  hexakydrofamesol  [yrfk-tri- 
methijldodecanol],  b.  p.  151 — ■  152-5°/10  mm.,  df 
0*8491,  nf  1*4487.  The  latter  is  converted  by  phos¬ 
phorus  tribromide  in  light  petroleum  into  y^k-tri* 
melhyldodecyl  bromide ,  b.  p.  150 — 154°/10  mm., 
which  with  ethyl  sodioacetoacetate  gives  ethyl  ydkdri- 
Methyldodecylacetoacetate ,  b.  p.  192 — 195°/10  mm. 
The  latter,  when  hydrolysed  by  cold  and  then  by 
warm  3%  methyl-alcoholic  potassium  hydroxide, 
affords  trimethy  Jpen  tadecan  -  (3  -  one ,  identical  in 

properties  with  the  ketone,  ClftH360  (b.  p.  173*5— 
174°/ 10  mm.  or  294—2957708  mm.,  df  0-8323, 
nt  1*4432).  The  two  semicarbazones  melted  alone, 
or  when  mixed,  at  60 — 67°.  The  ketone  and  phytol 
therefore  have  the  constitutions  mentioned  above. 

E.  E.  Turner.  t 

Spatial  configuration  of  two  cis-irans-e thylenic 
is ome rides  [(3e  -  dimethyl  -  A*  -  hexene  -  (Je  -  diols] . 


Bourguel  and  Rambaud  (Oompt.  rend.,  1928,  187 , 
383 — 384). — The  tram(a)- form,  m.  p.  76—77°,  of 
Pe-dimethyl-Av-hexene-|3s-diol  (Zalkind,  A.,  1923,  i, 
176)  is  shown  to  be  a  solid  solution  of  5  parts  of  the 
c£s(p)-form,  m.  p.  69—70°,  and  1  part  of  the  true 
trans {y) -modification ,  rn.  p.  101°,  obtained  also  by 
reducing  (k-dimethyi-A^iexinene-fk-diol  with  sodium 
and  alcohol.  Whilst  dehydration  of  the  cls- modific¬ 
ation  gives  a  y- oxide  (Zalkind,  loc.  cit.),  the  traits- 
compound  affords  a  mixture  of  (k-dimethyl-A*^ 
hexadien -p-ol  and  (k- d  i  m  ethyl  -  h  exatriene . 

H.  Burton. 

Condensations  of  glycerol.  Rangier  (Oompt, 
rend,,  1928,  187,  345 — 346).- — The  action  of  fused 
sodium  acetate  on  heated  95%  glycerol  followed  by 
treatment  of  the  product  with  acetic  anhydride 
affords  the  following  compounds  ;  diglyceryl  tetra  - 
acetate,  (C3Hs)20(0Ac),„  b,  p.  164— 105°/2  mm.; 
triglyceryl  penta-acetate ,  (C3H3)302(0Ac)5,  b.  p.  194— 
195°/2  mm, ;  tetraglyceryl  hexa-acetate,  b.  p.  224 — 
225°/2  mm. ;  pentaglyceryl  hepta -acetate,  I).  p.  254— 
255°/2  mm,;  hexaglyceryl  ocia-acetate,  b.  p.  284— 
28572  mm.;  heptaglyceryl nona-acetate.  H,  Wren. 

Acetylenic  glycerols  containing  a  straight 
chain  of  five  carbon  atoms.  R.  Lesfieau  (Bull. 
Soc.  chem.,  1928,  [iv],  43,  607 — 662) . — Sz-Dichloro- 
hp-pentinen-y-ol,  b.  p.  90 — 91°/12  mm*,  dP  1*306, 
?iD  1*500,  is  obtained  from  dimagnesium  acetylenvl 
bromide  and  acraldehyde  dichloride.  It  is  converted 
by  10%  potassium  hydroxide  into  z-chloro-y$-oxido- 
&*-pentinene,  b.  p.  58 — 60°/20  mm.,  dP  1*159,  nD 
1*472,  which  is  hydrated  to  z-chloro-Aa~pentinene-y%- 
dial,  b.  p.  131 — 132°/16  mm.,  dm  1*289,  1*501.  The 

latter  substance  with  sodium  methoxide  affords 
z-7nethoxy-Aa-pentine?ie-yB-(liol,  b.  p.  100°/3  mm,,  dn 
1*12,  nf  1*473,  whereas  it  is  hydrolysed  by  water  in 
presence  of  calcium  carbonate  to  Aa-pentinene»y$e- trial, 
b.  p.  156 — 15974  mm,,  dP  1*217,  nf  1*489  (triphenyl- 
urethane,  m.  p.  204—206°).  Ail  the  acetylenic  com¬ 
pounds  react  with  alcoholic  silver  nitrate,  whereas 
only  the  dichlorohydrin  and  epichlorohydrin  yield 
precipitates  with  ammoniacal  cuprous  chloride.  The 
isolation  of  two  x$Tfi-tetrachlorO’&$-octmene-y* -diols, 
m.  p.  139 — 139*5°  and  96*5 — 97*5°,  respectively,  is 
described. 

z-M  ethoxy  -  a$-oxido  -  kx-pentinene,  b.  p.  75 — 76°/ 
15  mm.,  d*  4*024,  1*4573,  is  prepared  from  chloro- 

acetaldehyde  and  the  compound 
OMe-CH2*C:C*MgBr.  It  is  converted  by  hydrogen 
chloride  into  x-chloro-z-methoxy-AY-penlineiie-fi-ol,  b.  p. 
117*5-08-5712  mm.,  du  1;172,  <  1*485,  and  by 
water  into  z-methoxy- by-pentinene- oc$*diol,  b.  p.  155— 
156°/12  mm.,  dr2  1-1274,  riff  1*481;  with  boiling 
methyl  alcohol  containing  a  little  sulphuric  acid  it 
affords  as  -  dimelhoxy-IS7-pentinene-$-ol,  b.  p.  207 — 
210710  mm.,  dP  1*0568,  nf>  1*4608.  yS-Dibromo-z- 
methoxy-&Y-pentinene-a.$-diol  has  m.  p.  51—52°,  b.  p. 
192711  mm.  H.  Wren. 

Use  of  magnesium  alkoxides  in  the  prepar¬ 
ation  of  ethers .  V.  Cebchez  (Bull.  Soe.  chini., 
1928.  [iv],  43.  762— 768).— When  treated  on  a  brine- 
bath'  with  2  mols.  of  methyl  sulphate,  magnesium 
alkoxides  afford  methyl  ethers  in  <0  80%  yield. 

With  ethyl  sulphate  at  120—130°  the  corresponding 
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ethyl  ethers  are  obtained  in  60%  yield.  The  follow¬ 
ing  ethers  have  been  prepared  by  this  method  : 
methyl  n~ butyl  ether,  b,  p.  70°;  methyl  ismmyl 
ether,  b,  p.  90 — 91°;  methyl  cyclohoxyl  ether,  b.  p. 
133—135° ;  methyl  see, -octyl  ether,  b.  p.  158°  (yield 
15%),  octene,  b.  p,  125°,  being  also  produced;  ethyl 
^-propyl  ether,  b.  p.  63*6° ;  ethyl  w.- butyl  ether,  b.  p* 
91°.  Magnesium  benzyl  oxide  and  methyl  sulphate 
give  no  definite  product.  The  alkoxides  are  readily 
obtained  by  treating  magnesium  amalgam,  prepared 
in  the  dry  way,  with  the  alcohol,  the  action  proceeding 
very  readily  with  propyl  and  benzyl  alcohols  and 
cyclo hexanol,  less  readily  with  butyl,  isoamyl,  and 
octyl  alcohols.  When  cycfckexano!  is  heated  at  120c 
with  2  mols,  of  methyl  alcohol  and  1  mol.  of  sulphuric 
acid  a  considerable  amount  of  cyeZohexcne  is  formed. 

JR,  Brightman. 

Hydrogenation  ol  ethers.  A.  Marty  (Compt. 
rend.,  1928,  187,  47 — 49 ) .—Propyl ,  isopropyl,  butyl, 
amyl,  and  isoamyl  ethers  suffer  fission  when  passed 
with  hydrogen  over  reduced  nickel  at  250—300°, 
At  ISO0,  phenetole  is  smoothly  converted  into  cyclo - 
hexane  and  ethyl  alcohol,  whereas  at  250°  this  reaction 
is  accompanied  by  the  production  of  ethane  and 
phenol.  (5 -Naphthyl  methyl  and  ethyl  ethers  decom¬ 
pose  at  280°  in  both  directions ;  the  aromatic 
components  are  further  hydrogenated  to  di-  and 
tetra-hydronaphthalene  and  tetrahydro-p-naphthoL 
Guaiacol  at  180°  under  300  mm.  gives  the  mixed 
ether  OH*CGH10*OMe,  together  with  pyroeateehol  and 
phenol  (partly  reduced  to  cydohexanol).  Under 
similar  conditions,  diphenyl  ether  affords  dicycZohexyl 
ether,  phenol,  cydohexanoh  benzene,  and  cyclohexane. 

H1TT_ 

.  \ V  REN , 

Action  of  disilicon  hexachloride  on  ether. 
S.  Kipping  and  R.  A.  Thompson  (J.C.S.,  1928, 
1989 — 1990). — Bisilicon  liexachloride,  like  silicon 
tetrachloride  (Kipping  and  Murray,  this  vok,  79), 
reacts  to  a  slight  extent  with  pure  ether  to  yield  a 
compound  from  which  alcohol  is  formed  on  hydrolysis 
with  sodium  hydroxide.  It  is  suggested  that  an 
additive  compound  is  first  formed  which  is  partly 
decomposed  into  ethyl  chloride  and  ehloroethoxy- 
silicon  derivatives.  J.  W.  Baker. 

Preparation  of  normal  sulphuric  esters.  It. 
Levaillant  (Compt,  rend.,  1928,  187,  234—236).— 
Alkyl  sulphates  are  prepared  by  the  action  of  alkyl 
nitrites  on  alkyl  ehlorosulphonates,  01*502*0R+ 
O.N*ORf=OR*SO^OR'+NOCl.  Thus  methyl  ch loro- 
suiphonate  and  methyl  nitrite  at  80—145°  give  methyl 
sulphate  in  40%  yield.  Ethyl  sulphate,  in  55%  yield, 
is  derived  from  ethyl  nitrite  and  ethyl  ehlorosulphon- 
ate  at  80—100°.  ~  %  H.  Wren. 

Organic  titanous  compound  and  the  prepar¬ 
ation  of  solutions  of  titanous  salts.  I).  W.  Mac- 
Corqhodale  and  BL  Adkins  (J.  Amer.  Chem,  Soc., 
1928,  50, 1 938 — 1939) . — Tetraethyl  titanate  is  reduced 
by  sodium  and  ethyl  alcohol  to  impure  ethyl  titan! te, 
EtgTiOg,  which  can  be  further  purified  by  heating  at 
156°/8 — 10  mm.,  whereby  some  unchanged  ethyl 
titanate  distils.  The  final  product  is  a  dark  blue, 
amorphous  solid  containing  about  87*4%  of  titanite. 
It  reduces  aromatic  nitro-compounds  to  amines  very 
readily  and  aromatic  aldehydes  to  alcohols  somewhat 
more  slowlv.  H.  Ween. 


Preparation  of  esters.  M.  Kotake  and  Y. 
Ptjjita  (Bull.  Inst.  Phys.  Chem.  Res.,  Japan,  1928, 
7,  734 — 739) —Nearly  quantitative  yields  of  various 
esters  (including  those  of  stearic,  succinic,  benzoic, 
malonic,  maleic,  cinnamic,  pyromueie,  and  salicylic 
acids)  are  obtained  by  heating  the  acid  with  a  slight 
excess  of  alcohol,  a  quantity  of  sulphuric  acid  equiv¬ 
alent  to  the  alcohol  used,  and  anhydrous  aluminium 
sulphate  at  100°.  Only  a  71%  yield  was  obtained  in 
the  case  of  oxalic  acid,  J.  W.  Baker, 

Action  of  hydrogen  bromide  on  organic 
esters  at  the  ordinary  pressure.  M.  Seon 
(Compt.  rend.,  1928,  187,  131 — 133). — The  action  of 
hydrogen  bromide  under  varied  conditions  of  tem¬ 
perature  but  at  atmospheric  pressure  on  amyl  formate, 
amyl  salicylate,  benzyl  acetate,  benzyl  benzoate,  all?! 
acetate,  ethyl  acetoacetate,  and  cyclohexyl  acetate 
leads  to  the  formation  of  the  organic  acid  and  the 
alkyl,  benzyl,  or  cyclohexyl  bromide.  Phenyl  acetate 
or  benzoate  is  not  decomposed  under  these  conditions. 

HtTT 

.  Wren. 

Catalytic  decomposition  of  oleic  acid.  B.  M, 
Marks  and  BL  0.  Howard,  jum— See  this  vok,  968. 

Presence  of  a  new  fatty  acid  in  a  fish  oil. 
H.  Makcblet  (Compt.  rend.,  1928, 187,  145—146).- 
In  addition  to  stearic,  palmitic,  and  an  unidentified 
acid,  m.  p.  48—47°,  dorosomic  acid ,  C1?H3402,  m.  p. 
55°,  is  isolated  from  Dorosmna  vasus,  Bloch ;  the 
methyl  ester,  m.  p.  30s,  and  the  barium  salt  are 
described.  H.  Wren. 

Ketazines  of  Isevulic  acid  and  laevulhydrazide. 
C.  W.  Bennett  (J.  Amer.  Chem.  Soc.,  1928,  50, 
1747 — 1748). — Sodium  Isevulate  and  .  hydrazine 
hydrate  in  boiling  alcohol  afford  Imvulic  acid  ketazine, 
C10H1§O4N2,  m.  p.  119—120°  (com).  L»vulhydraride 
and  hydrazine  hydrate  give  Imvulhydrazide  ketazine, 
C10H20O,N4,  m.  p.  219—220°  (com),  H.  Ween, 

Structures  of  convolvulinolic  and  japalinolic 
acids.  Synthesis  of  *-hydroxypentadecoic  and 
K-hydroxyhexadecoic  acids.  L.  A,  Davies  and 
It.  Adams  (J.  Amer.  Chem,  Soc.,  1928,  50,  1749 
1755). — Methyl  i-aldehydododecoate,  b.  p.  141— 
143° /4  mm.,  is  converted  by  magnesium  n-amyl 
bromide  into  methyl  K-hydroxyhexadecoaie,  m.  p.  40*5 
41-5°,  b.  p.  183— 188°/3  mm.  K-Hy&roxyhexademc 
acid,  m,  p.  68 — 69°,  prepared  by  hydrolysis  of  the 
ester,  is  oxidised  by  chromic  aoid  in  glacial  acetic- 
acid  to  K-ketohexadecoie  acid ,  m.  p.  74- — 75°.  ^  Since 
these  acids  are  obtained  also  from  japalinolie  acid 
by  oxidation  and  subsequent  reduction  of  the  keto- 
acid  thus  produced,  it  follows  that  this  acid  is  d-K- 
hydroxyhexadecoic  acid.  Similarly,  methyl  i-alde- 
hydododecoate  and  magnesium  fi-butyl  ^bromide 
afford  methyl  K-hydroxypentadecoa te ,  b«  p.  166  ;2  mm., 
m.  p.  29—32°,  from  which  K-hydroxypentadecoic  add, 
m.  p,  83*5—64°,  and  k- ketopenladecoic  acid f  m.  p.  70 
71°,  are  derived.  Convolvulinolic  acid  has  a  structure 
different  from  that  of  hydroxy  pen  tadeeoic  acid. 

§-Ketohexadecoic  acid,  in.  p.  73*5—74*5°,  is  described. 

H.  Wren, 

Synthesis  of  heptane-se-dicarboxylic  acid. 
A.  S.  Carter  (J.  Amer.  Chem.  Soc,,  1928,  50,  1967— 
1970), — Ethyl  S -phenozypropylmalonate,  b.  p.  228 
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23 5°/26  mm.,  is  converted  successively  into  §-phenoxy- 
p roptjlmalonic  acid f  m.  p.  72—78°  (decomp.),  and 
5-phenoxy  valeric  acid,  m.  p.  55 — 56°  {silver  salt). 
The  latter  acid  is  transformed  into  Sdodovaleric  acid 
and  thence  into  ethyl  S-iodovalerate,  b.  p.  108—118°/ 
20  mm.,  which  is  condensed  with  ethyl  ethylsodio- 
malonate  to  ethyl  heptane- azz-ir ica rbox ylaie,  b.  p.  195 — 
200°/20  mm.,  from  which  heptan e •  ase -tricarboxylic 
acid,  m.  p.  86 — 88° ,  and  heptane- az-dica rboxylic  acid , 
b.  p.  218 — 223°/17  mm.,  m.  p.  41*5 — 43°  {silver  salt), 
arc  derived.  H.  Wren. 

Rotatory  dispersion  of  derivatives  of  tartaric 
acid.  IV.  Propyl  and  butyl  tartrates,  P.  0. 
Austin  (J.C.S.,  1928,  1831— 1834).— The  rotatory 
dispersions  of  dun-propyl,  diTsopropyl,  di- ft- butyl, 
and  di  isobutyl  tartrates  have  been  measured.  In 
each  ease  the  rotatory  dispersion  is  both  complex 
and  anomalous  and  is  expressed  by  Drude  equations 
with  two  terms,  the  same  dispersion  constants  being 
used  as  were  determined  by  Lowry  and  Abram  for 
the  dimethyl  (J.C.S.,  1915,  107,  1187)  and  by  Lowry 
and  Cutter  for  the  diethyl  ester  (ibid.,  1922,  121, 
542).  No  simple  relation  is  found  between  the 
rotation  constants.  The  following  revised  physical 
data  for  the  esters  are  given  :  methyl,  m.  p.  48°  and 
61*5°  (dimorphous) ;  ethyl,  m.  p.  18*7°,  df  1*2028; 
ft- propyl,  b.  p.  177°/17  mm.,  df  1*1186;  isopropyl, 
k  p.  152°/12  mm.,  df  1*1136;  butyl,  m.  p.  21*8°, 
b,  p.  I827H  mm.,  df  1*0909;  isobutyl,  m.  p.  66°, 
b.  p.  171711  mm.  J.  W.  Baker. 

Rotatory  dispersion  of  derivatives  of  tartaric 
acid.  III.  Diacetyltartaric  acid  and  its  esters, 
P.  C.  Austin  (J.C.S.,  1928,  1825— 1831).— Re¬ 
examination  of  the  rotatory  dispersion  of  diacetyl¬ 
tartaric  acid  (cf.  Austin  and"  Park,  A.,  1925,  ii,  1028) 
in  ether  in  place  of  acetone  allows  the  measurements 
to  be  extended  further  into  the  ultra-violet,  and 
evidence  of  its  complex  dispersion  is  thus  obtained. 
The  rotations  in  this  solvent  ([a]D  —17*01°)  are  much 
lower  than  in  acetone  ([a]D  —24*5°)  and  it  is  suggested 
that  the  latter  may  react  with  the  acid  to  give  a 
bridged  compound.  The  enhanced  laevorotations 
obtained  by  addition  of  water  to  the  solution  in 
acetone  may  be  ascribed,  as  in  the  case  of  tartaric 
acid  itself,  to  an  alteration  in  the  equilibrium  between 
two  components  of  opposite  sign.  The  rotatory 
dispersions  of  the  methyl,  ethyl,  n-  and  iso-propyl, 
and  ft-  and  iso-butyl  esters  have  been  determined. 
The  dispersion  of  the  methyl  ester  is  complex  but 
normal,  whilst  the  other  esters  exhibit  anomalous 
dispersion.  The  following  revised  physical  data  for 
esters  of  diacetyltartaric  acid  are  given  :  methyl, 
m,  p.  118°,  [a]D  —17*87°  in  acetone;  ethyl,  m.  p. 
1037  k  p.  179717  mm.,  [cc]D  —0*50°  in  ether; 
ft-propyl,  m,  p.  67 7  b.  p.  181°/10  mm.,  df  1*1114, 
Md  (supercooled)  +11*02° ;  isopropyl,  m.  p.  21*57 
k  p.  167711  mm.,  [a]D  +8*63°  in  ether:  n -butyl, 
m.  P*  31-47  b.  p.  206°/15  mm.,  df  1*0823,  [a]0  (liquid) 
+22*20°;  isobutyl  b.  p.  193713  mm./df  1*0816, 
M D  (liquid)  +67*18°.  '  J.  W.  Baker. 

Oxidation  of  alcohols  to  aldehydes  and  con¬ 
densation  of  aldehydes  and  alcohols  to  mixed 
esters.  I.  S.  N.  Danilov  (Trans.  State  Inst, 
Appl.  Chem.,  Moscow,  1927,  No.  5,  66— 88),— The 


best  results  in  the  catalytic  oxidation  of  amyl  and 
isobutyl  alcohols  were  obtained  with  zinc  as  catalyst, 
when  40—70%  yields  resulted  at  580°  and  a  speed 
of  50—100  g.  of  alcohol  per  hr. ;  with  birch  charcoal 
at  320 — 330°,  the  yield  was  56 — 57%.  Esters  were 
obtained  in  94—96%  yield  by  Tischenko’s  method. 
Thus,  aluminium  turnings  (0*4  g.)  were  activated  by 
exposure  to  a  stream  of  hydrogen  chloride,  pre¬ 
ceded  and  followed  by  hydrogen ;  amyl  alcohol  (18 
c.c.)  was  added,  the  metal  dissolving  in  20  min. 
Valeraldehyde  (100  g.)  was  then  added  with  cooling 
and  stirring,  the  mixture  being  finally  heated  for 
30  min.  at  80°,  and  distilled  at  100  mm. 

Chemical  Abstracts. 

Catalysis  in  the  conversion  of  allyl  alcohol 
and  acraldehyde  into  prop  aldehyde.  P.  E, 
Weston  and  H.  Adkins  (J.  Amer.  Chem.  Soc.,  1928, 
50,  1930—1935). — Study  has  been  made  of  the 
behaviour  of  allyl  alcohol  and  mixtures  of  it  with 
acraldehyde  in  presence  of  a  zinc  oxide  catalyst  and 
of  w -propyl  alcohol  and  acraldehyde  in  presence  of 
aluminium  oxide.  Formation  of  propaldehyde  by 
passing  allyl  alcohol  over  zinc  oxide  results,  at  least 
in  part,  from  the  reaction  of  the  alcohol  with  acralde¬ 
hyde  and  not  through  hydrogenation  of  acraldehyde 
or  intramolecular  rearrangement  of  allyl  alcohol. 

H.  Wren. 

Reactions  relating  to  carbohydrates  and  poly¬ 
saccharides.  XIV,  Polymerisation  of  aide™ 
hydes.  H.  Hibbert,  W.  F.  Gillespie,  and  It.  E. 
Montonna  (J.  Amer.  Chem .  Soc.,  1928,  50,  1950 — 
1955), — Chloral  alone  or,  preferably,  in  presence  of  a 
trace  of  hydrogen  chloride  combines  with  propalde¬ 
hyde,  isobut  aldehyde,  and  trimethylacetaldehyde 
giving  substituted  paraldehydes,  CC13 -CHO , 2R*CH 0 , 
m.  p.  62*5°,  68*5—697  and  114 — 115°,  respectively, 
which  are  stable  towards  alkali  hydroxide  blit  are 
decomposed  by  boiling  dilute  sulphuric  acid.  Paralde¬ 
hydes  could  not  be  prepared  from  three  different 
aldehydes  or  from  acetaldol  and  chloral.  H.  Wren. 

Relations  between  rotatory  power  and  struc¬ 
ture  in  the  sugar  group,  XVIII.  oc-Methyl-cl- 
lyxoside  triacetate.  F.  P.  Phelps  and  0.  S. 
Hudson  (J.  Amer.  Chem.  Soc.,  1928,  50,  2049— 
205 1 ). — ol-M ethyl -ddyxoside  triacetate,  m.  p.  96°, 

+30' 1°  in  chloroform,  is  prepared  from  a-mcthyl-d- 
lyxoside  and  acetic  anhydride  in  warm  pyridine. 
Comparison  of  its  rotation  with  that  of  a-methyl-cL 
xyloside  triacetate  indicates  that  the  lyxoside  deriv¬ 
ative  has  a  butylene  oxide-ring  and  that  crystalline 
a-lyxose,  [a]D  +5*5°,  also  has  this  ring  structure, 
since  its  rotation  differs  normally  from  that  of 
a- m ethyl -d- lyxoside.  H.  Wren. 

Acetylmonoses.  IV.  Two  isomeric  triacetyl- 
methyl-lyxosides.  P.  A.  Levene  and  M.  L.  Wol- 
from  (J.  Biol.  Chem.,  1928,  78,  525-533).— a-Methyb 
d-lyxoside  is  converted  by  acetic  anhydride  in 
pyridine  at  0°  into  a-  methyl  -  a-  lyxoside  triacetate,  m.  p. 
96°,  [ocK  +30*6°  in  chloroform.  a-d-Lyxoside  tetra¬ 
acetate  is  treated  with  an  almost  saturated  solution  of 
hydrogen  bromide  in  glacial  acetic  acid  giving  a 
syrupy  bromo- compound  which  is  treated  with  methyl 
alcohol  and  quinoline ;  the  liberated  acid  is  neutralised 
by  silver  carbonate  or,  preferably,  sodium  methoxide. 
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whereby  y-melkyl-d-lyxoside  triacetate,  m.  p.  90°, 
[<x]r  — 103-1°  in  chloroform,  is  obtained.  The 

syrupy  bromoacetyl-lyxose  is  converted  by  silver 
carbonate  and  methyl  alcohol  into  the  a-  and  y-methyl- 
ddyxoside  triacetates.  The  y-form  is  very  rapidly 
de-aeetylated  by  treatment  with  dry  methyl  alcohol 
containing  0*1%  of  hydrogen  chloride.  EL  When, 

a-  and  0-Forms  of  diacetone  methvlmannoside 
[methylmannoside  diusopropylidene  ether]. 
P.  A.  Levene  and  G.  M.  Meyer  (J.  Biol.  Chem,,  1928, 
78,  363 — 367 ) . — a-Methylmannosidc  is  slowly  con¬ 
verted  by  acetone  containing  1  %  of  hydrogen  chloride 
into  methylmannoside  di fcopropylidene  ether,  b.  p. 
105° /0- 2  mm.,  [a]#  4-56-0°,  whereas  the  same  product 
is  very  rapidly  formed  from  y- methylmannoside ;  it 
is  probably  identical  with  the  product,  [at]|J  +46-6°, 
obtained  by  the  action  of  silver  oxide  and  methyl 
iodide  on  mannose  di&opropylidenc  ether.  The 
specific  rotation  of  the  methylmannoside  dhsopropyl- 
idene  ether  prepared,  from  dnsopropylidenemannose 
by  Freuden berg's  method  could  not  be  increased 
beyond  —41°.  All  three  products  are  hydrolysed  at 
the  same  rate  and  hence  all  have  the  butylene- oxide 
structure.  It  follows  therefore  that  the  amylene- 
oxide  structure  of  methylmannoside  is  changed  under 
the  influence  of  acetone.  H.  Wren. 

Ameliaroside,  a  new  glucoside  from  Amelan- 
eh ier  vulgaris,  Moench.  M.  Bridel,  C.  Charaux, 
and  G.  R abate  (Compt.  rend.,  1928,  187,  56 — 57). — 
The  glucoside  crystallises  in  small  prisms  containing 
4*54%  H20,  m.  p.  195°,  [a]u  —86*56°  (anhydrous). 
It  is  hydrolysed  by  dilute  sulphuric  acid  at  100°  or  by 
emulsin  to  dextrose  and  amelia rol,  m.  p.  110°,  which 
gives  a  strong  violet  coloration  with  ferric  chloride. 

H.  Wren. 

Production  of  furfuraldehyde  from  oxy cellu¬ 
lose.  F.  W.  Klingstedt  (Zells toff  u.  Papier,  1928, 
8,  471 — 474) . — Distillation  of  oxycelluloses  with 
hydrochloric  acid  appears  to  yield  furfuraldehyde 
when  the  phloroglueinol  method  of  deterin i nation  is 
followed,  but  the  amount  has  generally  been  over¬ 
estimated  owing  to  non-appreciation  of  the  pro¬ 
duction  .  of  hyd  roxym  e  thy  if  urf  ur  aldehyde .  I!  the 
barbituric  acid  method  is  used,  it  appears  that 
cellulose  which  has  not  been  oxidised  too  powerfully 
does  not  contain  groups  capable  of  yielding  furfur¬ 
aldehyde  in  appreciable  amount.  The  furfuraldehyde, 
obtained  from  highly  oxidised  cellulose  in  small 
amount,  is  derived  from  non-eellulosie  components. 

H.WrEN. 

Lignin.  II,  Fractional  extraction  of  lignin 
from  corn  [maize]  cobs.  M.  Phillips  (J.  Amer 
Chem.  Soc.,  1928,  50,  1986— 1989).— The  ground 
material  is  subject  to  a  preliminary  treatment  with 
boiling  alcohol  and  benzene  (1:1).  Lignin  is  fraction¬ 
ally  extracted  by  2%  alcoholic  sodium  hydroxide  at 
the  ordinary  temperature,  by  2%  aqueous  sodium 
hydroxide  at  160°  and  135°,  and  finally  by  4%  aqueous 
sodium  hydroxide  at  180°,  each  process  being  con¬ 
tinued  until  lignin  is  not  further  removed  before  the 
next  process  is  applied.  The  lignin  is  unequally 
combined  with  the  carbohydrates,  part  of  it  being 
loosely  bound  possibly  in  the  form  of  an  ester  and  the 
remainder  more  formly  retained,  probably  in  ether- 
like  combination.  H«  Wren. 


Effect  of  the  cyano -group  on  the  .basicity  of 
aliphatic  amines  as  determined  in  aqueous  and 
alcoholic  solutions,  T.  D,  Stewart  and  V.  Cook 
(J.  Amer.  Chem.  Soc.,  1928,  50,  1973— 1983) —The 
constants  are  determined  by  electrometric  titration  in 
water  and  by  colorimetric  measurements  in  alcohol. 
The  basic  dissociation  constants  of  a-diethylamino- 
acetonitrile  and  of  a-diethylaminophenylacetonitrile 
in  water  are  TO X  10~10  and  l-7x  10"11,  respectively. 
In  alcoholic  solution,  the  acidic  dissociation  constants 
of  their  salts  (chlorides)  are  3-4 x  10‘5  and  5-2 x  10% 
respectively,  whilst  those  of  a-diethylaminopropio- 
nitrile  and  of  a  -  diet  hy  lam  ino  £#obu  tyronitrile  are 
3*4  X  10~5  and  2  X  1(T6,  respectively.  The  following 
compounds  are  prepared  from  sodium  hydrogen 
sulphite,  diethylamine,  potassium  cyanide,  and  the 
requisite  aldehyde  or  ketone  :  a-diethylamin oaceio- 
nitrile,  b.  p.  62 — 63°/ 14  mm. ;  a-dielhylammopropio- 
nitrile ,  b.  p.  67 — 68°/17  mm. ;  a-diethylam i nophenyl- 
aceton  it  rile ,  b .  p.  1 30— 131  °/l  1  mm . ;  a-dielhijlamino- 
iso butyronitrile,  b.  p.  75— 77°/23  mm.  H.  Wren. 

Catalytic  preparation  of  methylamine  from 
methyl  alcohol  and  ammonia.  T.  L.  Davis  and 
R,  C.  Elderfield  (J.  Amer.  Chem.  Soc,3  1 928,  50, 
1786 — 1789). — -Methylamine  is  formed  when  methyl 
alcohol  and  ammonia  are  passed  over  a  heated  thorium 
oxide  catalyst.  Under  optimal  conditions  (325— 
330°;  relative  concentration  about  0*80 — 0*83  mol. 
of  ammonia  per  mol ,  of  methyl  alcohol)  nearly  one 
third  of  the  methyl  alcohol  is  transformed  into 
methylamine.  H.  Wren. 

Action  of  organo-magnesium  compounds  on 
certain  fatty  dialkylamides .  M.  Mont  ao  he 
(Compt.  rend.,  1928,  187,  128— 130).— The  action 
of  butyl  bromide  or  iodide  on  a  mixture  of  butyrdi- 
ethylamide  and  magnesium  methyl  iodide  yields 
fl-diethylamino-fl-methylpentane  and  S-diethylamino- 
8-methylnonane,  b,  p.  128— 129°/20  mm,  (pi-crate, 
in.  p.  78 — 79°;  chloroaurate ,  in.  p.  54°);  the  hydro¬ 
chloride  of  the  latter  is  decomposed  by  heat  into 
diethyiammoniu  m  chloride  and  a  hydrocarbon , 
CjH7*CMe:CH-C5H9  or  CHEt:CDIe*CH2»C=H9,  b.  p- 
161—164°.  If  benzyl  chloride  is  employed,  the 
products  are  P-diethyIamino-0-methylpentane  and 
y  -diethyla  m  i  no-  a  -phenyl -y-melhylhexane,  b.  p.  loo'/ 
10  mm.  (picrate,  m,  p.  99°;  chloroaurate ,  m.  p.  101°). 

H.  Ween. 

Additive  compounds  of  cadmium  halides  with 
hexamethylenetetramine.  VI.  '  G.  Scageiabini 
and  E.  Beasi  (Atti  R.  Accad.  Lined,  1928,  [vi],  7, 
509 — 511). — In  order  to  trace  the  influence  of  the 
solvent  particularly  with  respect  to  the  dielectric 
constant  the  formation  of  additive  compounds  between 
cadmium  halides  and  hexamethylenetetramine  lias 
been  examined  in  water  and  in  acetone.  Dilute 
aqueous  solutions  of  cadmium  halkles  when  mixed 
with  a  dilute  aqueous  solution  of  hexamethylenetetr¬ 
amine  leads  to  the  precipitation  of  the  crystalline 
substances  2CdCl2,C0H12N4,  CdBr2,2C6H12N4,  and 
CdIa,CBH12N4,8H20.  Gradual  addition  of  a  con¬ 
centrated  acetone  solution  of  the  base  to  a  concen¬ 
trated  acetone  solution  of  cadmium  chloride  leads 
to  the  formation  of  the  complex  CdCl2,C6H12N4.  ^  A 
similar  procedure  in  the  case  of  cadmium  bromide 
furnishes  the  compound  3CdBr2,2C6H12N4l  whilst 
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the  addition  of  the  halide  solution  to  the  base  gives 
rise  to  the  substance  CdBr2,Cf)H12N4.  From  cad¬ 
mium  iodide  only  one  substance  is  formed,  viz., 
2CdI2,CGH12N4.  K.  W.  Lent, 

Action  of  thiocyanogen  on  OAr»di substituted 
hydroxylamines  and  primary  amines,  L.  W. 
Jones  and  E,  E,  Fleck  {J.  Amer.  Chem.  Soc.,  1928, 
50,  20 1 8—2028) . — N- Thiocyano-  O^-dietMjlhydroxyU 

amine,  b.  p.  45— -46°/2  mm.,  prepared  by  the  action 
of  thiocyanogen  on  ON  -  diethy  lhy  droxylam  in  e  in 
6ther,  is  hydrolysed  by  2%  hydrochloric  acid  at 
0°  to  hydrocyanic,  thiocyanic,  and  sulphuric  acids 
and  ethoxyethylammonium  chloride  (identified  as 
g-ethoxy-a-phcnyl-fi-ethylcarbamide,  m.  p.  63°),  and 
by  2%  potassium  hydroxide  to  ammonia,  ethyl- 
amine,  acetaldehyde,  and  potassium  thiosulphate. 
Ethyl  ON -carbethoxydibenzylhydroxamate,  b.  p.  200— 
20377  mm  prepared  from  carbethoxyhydroxamie 
acid,  benzyl  chloride,  and  potassium  hydroxide,  is 
hydrolysed  to  ON -dibenzylhydroxylamme,  b.  p.  145— 
146°/3  mm.,  which,  with  thiocyanogen,  affords 
'N-thiocyano- ON  -dibenzylhydroxylamine,  m.  p.  91°, 
and  benzyloxybenzylammonium  thiocyanate y  m.  p. 
50 — 52u.  The  hydroxylamine  is  hydrolysed  in  ex¬ 
actly  the  same  manner  as  the  corresponding  diethyl 
compound.  At  an  elevated  temperature  OiY-disub- 
stituted  hydroxylamines  are  hydrolysed  by  alkali 
hydroxide  to  the  corresponding  aldehyde  and  amine. 

Thiocya7Wlriphenylmethylami?ieyCPh3']SK'SCN,  m.p. 
142v  (thiocyanate,  in.  p.  173°),  is  prepared  from  thio¬ 
cyanogen  and  triphenylmethylamine  in  ether.  It 
suffers  rearrangement  when  heated  with  calcium 
oxide  at  440 — 450°  yielding  benzophcnoneanil  (identi¬ 
fied  by  hydrolysis  to  aniline  and  benzophenone). 
Thioeyanobenzylamine  could  not  be  obtained  homo¬ 
geneous.  The  preparation  of  a-henzyloxy-x-benzyl- 
carbamide ,  m.  p.  98—99°,  and  a-benzyloxy-ct-benzyl- 
thiocarbamide,  m.  p.  94—95°,  is  recorded.  H.  Wren. 

Action  of  nitrons  acid  on  amino-compounds. 
II.  Aliphatic  amino-acids.  T.  W.  J.  Taylor 
(J.C.S.,  1928,  1 897—1906)  —The  velocity  of  reaction 
of  nitrous  acid  with  glycine  and  a-  and  (3 -alanine  has 
been  measured  in  dilute  aqueous  solution  at  25°,  the 
reaction  being  followed  by  determination  of  the 
amino-acid  by  a  modification  of  Sorensen's  form  aide - 
Imb  titration  method  (A.,  1908,  i,  115).  The 
reaction  velocity  with  1  equivalent  of  nitrous  acid 
is  diminished  by  addition  of  mineral  acids  or  neutral 
salts.  The  hydroxy- acid  formed  in  the  reaction  has 
no  negative  autocatalytic  effect.  The  reaction 
velocity  was  measured  in  0-05  A-  and  0*025iVr-solution 
m  the  case  of  glycine  and  a- alanine,  and  in  0-05A- 
and  0-04A -solution  with  (3-alanine  where  the  reaction 
13  much  slower.  In  every  case  the  reaction  is  ap¬ 
proximately  of  the  third  order.  Doubling  the  con¬ 
centration  of  nitrous  acid  increases  the  velocity  to  a 
greater  extent  than  does  doubling  that  of  the  amino- 
acid.  Hence  two  of  the  molecular  species  involved 
must  be  nitrous  acid,  and  the  third  some  form  of 
the  amino-acid.  The  latter  is  present  in  two  forms, 
KH/.RC02"  (A+~)  and  NH3+dRC02H  (A+),  and 
mathematical  analysis  of  the  kinetics  of  the  reaction 
shows  that  the  ratio  of  the  concentrations  of  these 
two  forms  is  almost  independent  of  the  concen¬ 


tration,  the  values  in  Q*05xV-  and  0*025A-solution 
being  for  glycine,  0-780  and  0-800,  a-alanine,  0-721 
and  0*718,  and  for  (3-alanine  0-444  and  0-444,  respect¬ 
ively.  The  reaction  velocity  was  measured  in  the 
presence  of  0-OoiV-  and  O-IiY-sulphuric  acid,  the 
presence  of  which  lowers  the  reaction  Velocity,  and 
would  increase  the  concentration  of  A+  and  decrease 
the  concentration  of  the  nitrite  ion  and  A+“,  and  the 
velocity  coefficients  we.ro  calculated  with  various 
assumptions  regarding  the  molecular  species  involved 
in  the  reaction.  Agreement  between  the  various  ex¬ 
periments  is  reached  only  if  the  reacting  species  are 
(A+“)  and  HN02,  and  the  reaction  velocity  is  thus 
proportional  to  the  product  [A+~][HN02]2.  The 
apparent  difference  in  the  speeds  of  reaction  in  the 
three  cases  studied  arises  mainly  from  the  difference 
in  the  acid  dissociation  constants ;  the  smaller  is 
the  value  of  these,  the  smaller  is  the  concentration 
of  the  form  A*-  present.  J.  W.  Baker. 

Preparation  of  d-arginine  monohydrochloride . 
G.  J.  Cox  (J.  Biol.  Chem.,  1928,  78,  475-479).— 
Gelatin  is  hydrolysed  by  concentrated  hydrochloric 
acid  and  the  solution  is  concentrated  to  a  thick  syrup 
under  reduced  pressure.  The  residue  is  dissolved  in 
water,  neutralised  with  concentrated  sodium  hydr¬ 
oxide  to  Congo-red,  and  the  arginine  is  precipitated 
as  the  flavianate.  The  precipitate  is  heated  with 
concentrated  hydrochloric  acid,  separated  from 
flavianie  acid,  and  again  concentrated  to  a  thick 
syrup  in  a  vacuum.  The  syrup  is  dissolved  in  95% 
alcohol  and  the  solution  cooled  to  cause  the  separation 
of  residual  flavianie  acid  as  the  arginine,  salt.  After 
removal  of  the  latter,  the  solution  is  treated  with 
aniline,  which  causes  the  separation  of  rf- arginine 
monohydrochloride.  The  latter  substance  is  purified 
by  crystallisation  from  a  mixture  of  alcohol  and 
writer;’  it  has  m.  p.  222°  (corr.).  H.  Wren. 

Action  of  picric  acid  on  gly  cylgiycine *  A. 
Morel,  P.  Preceptis,  and  A.  Galy  (Compt.  rend., 
1928,  187,  173 — 174).— Glycylglycine  affords  a 

crystalline  monopierate  'when  its  aqueous  solution 
is  mixed  with  picric  acid  and  evaporated  to  dryness 
in  a  vacuum  at  the  ordinary  temperature ;  the  residue 
is  washed  with  ether  and  crystallised  by  slow*  evapor¬ 
ation  of  its  aqueous  solution.  Alternatively,  gly cyl¬ 
giycine  and  picric  acid  are  dissolved  in  aqueous 
barium  hydroxide,  the  mixture  is  boiled,  and  the 
barium  quantitatively  removed  by  sulphuric  acid  ;  after 
removal  of  barium  sulphate,  the  filtrate  is  slowly  con¬ 
centrated.  Under  the  first  set  of  conditions,  glycine 
affords  the  monopierate  of  diglycine.  H.  Wren. 

Reciprocal  action  of  picric  acid  and  cyclo- 
glycylglycuie.  A.  Morel  and  P.  Preceptis 
(Compt.  rend.,  1928, 187, 236— -239).— In  acid  solution, 
the  monopierate  of  monogly cylgiycine  is  obtained 
from  the  substances  mentioned  in  the  title.  In  faintly 
alkaline  solution  the  same  substance  is  obtained  but 
reduction  of  picric  acid  also  occurs.  H.  Wren. 

Carbonic  acid  azides.  C.  V.  Hart  (J.  Amer. 
Chem,  Soc.,  1928,  50,  1922— 1930).— Dieyanodiazide, 
CN-N:C(N3)2j  m.  p.  40-3°  (corn),  prepared  by  the  action 
of  cyanogen  bromide  on  an  aqueous  solution  of  sodium 
azide  (previously  regarded  as  carbon  pemitride),  is 
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converted  by  ammonia  into  ammonium  azide  and 
dicyanoamidoaz ide ,  m,  p.  151—152°  (decomp.).  It 
is  hydrolysed  by  boiling  water  to  azoimide  and 
cyanamide,  but  reaction  is  not  quantitative  owing  to 
formation  of  5-aminotetrazole ;  if  sodium  hydroxide 
is  used,  sodium  azide  and  sodium  cyanamide  are 
quantitatively  formed.  Dicyanodi azide  is  reduced 
by  hydrogen  sulphide  to  dicyanodiamide,  m.  p.  207*4°, 
which  is  similarly  produced  from  dicyanoamidoazide. 
The  ability  of  a  substance  to  form  sodium  azide  with 
sodium  hydroxide  and  to  yield  an  amine,  sulphur,  and 
nitrogen  when  reduced  with  hydrogen  sulphide  is 
regarded  as  specific  evidence  of  the  presence  of  azide 
groups,  since  these  reactions  are  not  shown  by  the 
isomeric  tetrazoles.  Treatment  of  an  alcoholic 
solution  of  dieyanodiazide  with  aniline  causes 
production  of  dicya nophenylmn idoazide,  decomp.  145° 
(sodium  salt),  reduced  by  hydrogen  sulphide  to 
phenyldicyanodiamide,  m.  p.  195—196°  {probably 
identical  with  phenylcyanoguanidine) .  With  a-naph- 
thy famine,  dieyanodiazide  affords  dicyano- cc-naphthyl- 
amidoazide  (sodium  salt).  Unexpectedly,  the  action 
of  cyanogen  bromide  on  the  sodium  salt  of  5-amino¬ 
tetrazole  yields  dicyanoamidoazide .  Cyamirtriazide, 
C3N3(N3)3,  is  hydrolysed  by  sodium  hydroxide  to 
sodium  azide  and  cyanuric  acid  and  reduced  by 
hydrogen  sulphide  to  melamine,  thus  establishing  the 
complete  absence  of  tetrazole  groups.  Cyanuramido- 
diazide,  C3N3(NH2)(N3)2,  decomp,  above  200°,  is  formed 
by  the  action  of  ammonia  on  cyanurtriazide  in  ether. 
Cyanuric  dichloride  azide,  m.  p.  85°,  is  prepared  from 
cyanuric  trichloride  and  sodium  azide.  H.  Wren. 

Preparation  of  cyanogen  by  the  wet  method. 
C.  Hoik  and  Tching -Batch  ong  (Compt.  rend.,  1928, 
187,  126—128). — The  following  procedure  is  adopted 
in  analysis  of  the  gas  evolved  by  the  action  of  potass¬ 
ium  cyanide  on  copper  sulphate.  The  gases  are 
absorbed  in  O-oWpotassium  hydroxide  and  cyanogen 
is  determined  by  addition  of  an  excess  of  silver 
nitrate,  removal  of  silver  cyanide  after  acidification 
with  nitric  acid,  and  measurement  of  the  residual 
silver.  Carbon  dioxide  is  determined  by  passing  a 
known  volume  of  gas  into  barium  hydroxide  and 
titration  of  the  precipitated  barium  carbonate. 
Determination  of  hydrocyanic  acid  depends  on  passage 
of  the  gases  into  an  excess  of  silver  nitrate,  removal  of 
silver  cyanide,  and  measurement  of  residual  silver. 
The  gas  is.  found  to  contain  78%  of  cyanogen,  20%  of 
carbon  dioxide,  and  1—2%  of  hydrocyanic  acid. 
Carbon  dioxide  appears  to  be  formed  by  hydrolysis  of 
the  cyanate.  H,  Wren. 

Luminescence  of  aliphatic  Grignard  com¬ 
pounds.  It.  T.  Dufford  (J.  Amer.  Ghent,  Soc., 
1928,  50,  1822— 1824).— Magnesium  methyl,  ethyl, 
propyl,  and  butyl  bromides  all  emit  faint  light  when 
oxidised.  The  effects  are  observed  only  at  dilutions 
considerably  greater  than  those  used  with  magnesium 
aryl  halides.  H.  Wren. 

Preparation  of  mercury  dimethyl.  K.  Fuchs 
(J.  pr.  Ghent, ,  1928,  [ii],  119,  209— 210).— A  mixture 
of  acid-free  methyl  sulphate  (1  mol.),  methyl  acetate, 
and  0*5%  sodium  amalgam  (1  mol.  Na)  is  shaken  in  a 
pressure  flask,  at  first  cautiously,  until  the  temperature, 
which  rises  to  60—70°,  has  fallen  to  15°.  The  yield 


of  pure  mercury  dimethyl,  b.  p.  9T5 — •92*5°/745  mm,, 
is  60—65%,  calculated  on  the  sodium  used.  Methyl 
acetoaeetate  cannot  replace  the  methyl  acetate  as 
catalyst.  Addition  of  mercuric  chloride  and  a 
corresponding  excess  of  methyl  sulphate  gives  only  a 
55%  yield  of  mercury  dimethyl,  accompanied  by  some 
mercury  methyl  chloride.  Ethyl  sulphate  has  no 
advantage  over  ethyl  bromide  for  mercury  diethyl, 

C.  Hollins. 

Use  of  platinum  oxide-platinuraAblack  in  the 
catalytic  reduction  of  aromatic  hydrocarbons. 
XVII.  R.  Adams  and  J.  R.  Marshall  (J.  Amer, 
Chem.  Soc,,  1928,  50,  1970— 1973).— Excellent  results 
are  recorded  for  the  hydrogenation  of  the  following 
aromatic  compounds  in  presence  of  the  catalyst  and 
glacial  acetic  acid  at  25—30°  and  2—3  atm  :  benzene, 
toluene,  ethylbenzene,  m-xylene,  mixed  xylenes, 
mesitylene,  cymene,  di-  and  tri-phenylmethane, 
aa-diphenylethane,  dibenzyl,  phenylacetie  and 
B -phenylpr  opionic  acids.  H.  Wren. 

Tetr aphenyldif er f . -butyle  thane .  J,  B.  Conant 
and  N.  M,  Bigelow  (J,  Amer,  Chem.  Soc,,  1928,  50, 
2041 — 2049).— Diphenylieri.-butylmethyl  chloride, 

m.  p.  71 — 72°,  is  rapidly  converted  by  40%  sodium 
amalgam  in  ether  in  an  atmosphere  of  nitrogen  into 
the  brick-red  sodium  diphenyltert.-bidylmethyl,  the 
constitution  of  which  is  established  by  its  transform¬ 
ation  into  diphenyl  text.- butylacetic  acid ,  m.  p.  160° 
(p -nitrobenzyl  ester,  m,  p.  77°).  The  sodium  salt  is 
transformed  by  tetramethylethylene  di  bromide  into 
ietraphenylditert.-buiylethane,  m,  p.  138—141°  (in  an 
atmosphere  of  nitrogen),  from  which  the  sodium 
compound  is  readily  re-formed.  The  h}rdrocarbon 
rapidly  absorbs  oxygen  in  solution  at  2o  ,  bur  a 
peroxide  could  not  be  isolated.  On  heating  a  dilute 
solution  to  55°,  a  reversible  colour  change  indicative 
of  dissociation  appears.  When  heated  for  a  few 
minutes  in  solution  at  100°  in  absence  of  air,  it  dis- 
proportionates  completely.  The  effect  of  the  tertiary 
alkyl  group  in  promoting  dissociation  of  the  C--C 
linking  is  thus  similar  to  that  of  secondary  groups  in 
the  dixanthyl  series.  If  an  insufficient  amount  of 
sodium-potassium  alloy  is  employed  in  place,  of 
sodium  amalgam  in  the  preparation  of  potassium 
diphenyltevt.-butylmethyl,  the  yield  is  much  lowered 
and  about  half  the  chloride  is  converted  into  a  hydro- 
carbon,  C34H38,  m.  p.  145°,  isomeric  with  tetraphenyl- 
dherL-butylethane ;  this  substance  does  not  react 
with  oxygen  or  with  sodium-potassium  alloy.  Treat¬ 
ment  of  the  isomeric  diphenyls. -butylmethyl 
chloride,  m.  p.  103—100°,  or  of  yy~diphenyl-(l-methyl- 
Aa- butene  with  sodium-potassium  alloy  in  ether  gives 
a  red  metallic  derivative  differing  from  the  sodium 
compound  described  above,  since  it  is  converted  by 
carbon  dioxide  into  an  acid,  C^gH^Og,  m.  p,  218— 
224°  (decomp.)  (non- crystalline  p -nitrobenzyl  ester), 
and  by  tetramethylethylene  dibromide  into  an  oil 
which  does  not  absorb  oxygen,  H.  Wren. 

Effects  induced  by  the  phenyl  group  *  I* 
Addition  of  polar  reagents  to  styrene  and  the 
behaviour  of  the  halogenated  benzenes,  F.  Ash¬ 
worth  and  N.  Burrhardt  (J.G.S.,  1928,  1791 — 
1802). —  The  interaction  of  styrene  with  hydrogen 
bromide,  ammonium  hydrogen  sulphite,  and  thio- 
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phenol,  and  of  a-  and  p-bromoethylbenzenes  and 
«P-dibromoethylbenzene  with  aqueous  -  alcoholic 
potassium  hydroxide  has  been  studied.  Addition  of 
hydrogen  bromide  and  ammonium  hydrogen  sulphite 
to  styrene  occurs  in  accordance  with  the  MarkownikofF 
rule  and  requires  negative  free  affinity  on  the 
to -carbon  atom  in  styrene,  the  sole  products  being, 
respectively,  a-bromoethylbenzene  and,  after  treat¬ 
ment  with  barium  hydroxide,  barium  a -pkenylethane- 
sulphonate  (  +  H2G  and  anhydrous).  The  latter  was 
identical  with  the  product  obtained  by  the  action 
of  ammonium  sulphite  on  a-bromoethylbenzene,  and 
was  different  from  barium  p -phenyUihanesvlphonate 
(  +  H20  and  anhydrous),  similarly  prepared  from 
p-bromoethylbenzene.  Posner's  conclusion  {A.,  1905, 
i,  279)  that  the  addition  of  thiophenol  to  styrene 
takes  place  quantitatively  in  the  opposite  sense  to 
that  of  hydrobromic  acid  is  confirmed,  since  the 
product  is  phenyl  B-phenylethyl  sulphide,  b.  p.  188— 
189°/15  mm.,  nD  1-6082,  contaminated,  as  measure¬ 
ments  of  its  refractive  index  show,  with  less  than 
2%  of  phenyl  a-phenylethyl  sulphide,  b.  p.  163 — 
164° /1 5  mm.,  nD  1*6042.  By  oxidation  the  reaction 
product  yields  only  phenyl  p-phenylethyl  sulphone 
identical  with  that  obtained  by  the  action  of  sodium 
benzenesulphinate  on  p-bromoethylbenzene.  The 
reaction  is  accompanied  by  a  10%  contraction  and 
can  thus  be  followed  dilatometrically.  It  is  greatly 
accelerated  by  the  action  of  light,  the  increase  in  the 
rate  of  addition  produced  by  exposure  to  sunlight 
continuing  for  some  time  after  the  reaction  mixture 
is  returned  to  diffuse  daylight.  Piperidine  is  a  power¬ 
ful  retarding  agent.  Cryoscopie  measurements  of 
thiophenol,  styrene,  and  mixtures  of  these  in  benzene 
show"  that  no  association  takes  place.  By  the  action 
of  boiling  aqueous-alcoholic  potassium  hydroxide 
solution  (042V)  a-bromoethylbenzene  is  converted 
quantitatively  into  phenylmethylcarbinol ;  the  p- com¬ 
pound  yields  only  styrene,  whilst  styrene  dibromide 
yields  only  a-bromostyrene.  The  conjugative  elec¬ 
tronic  displacements  which  may  occur  in  styrene  in 
its  various  reactions  are  discussed.  J.  W.  Baker. 

Derivatives  of  ii-butylb enzene .  R.  R.  Read 
and  D.  B,  Mullen  (J.  Amer.  Chem.  Soc.,  1928,  50, 
1763 — 1765), — ft-Butylbenzene  is  converted  by  nitra¬ 
tion  in  presence  of  sulphuric  acid  into  a  mixture 
of  o~nitro-n-butylbe?izene,  b.  p.  131 — 133°/ 15  mm., 
if  T071,  and  p-nitro-n-butylbenzene,  b.  p.  143—145°/ 
15  mm.,  df  1*065.  o -n~Butylaniline ,  b.  p.  122—125°/ 
12  mm,,  df  0*953  (hydrochloride ,  m.  p.  137°),  is  pre¬ 
pared  in  the  usual  manner,  o-n -Butylphenol,  b.  p. 
113 — 115°/14  mm.,  df  0*975,  and  p-n -butylphenyl 
V-nitrobenzoate,  m.  p.  67—68°,  are  described,  m-n- 
Butylphenol  has  b.  p.  247—2497758  mm.,  df  0-974. 

H.  Wren. 

DicMoro-o-xylenes.  L.  E.  Hinkel,  E.  E. 
Ayling,  and  L.  C.  Sevan  (J.C.S.,  1928,  1874—1878). 

Dichlorination  of  pure  o-xylene  with  gaseous 
chlorine  in  presence  of  iron  filings  at  —10°  yields 
mainly  4  :  5-dichloro-  (I),  m.  p.  76°,  b.  p.  240°  (eorr.), 
and  3  : 4t-di'chloro-  (II),  m.  p.  9°,  b.  p.  234°  (corr.), 
together  with  a  small  quantity  of  3  :  6 -dichloro-  (III), 
m,  p.  68°,  b.  p.  227°  (corr.),  ~o-xylenes.  All  on  further 
chlorination  yield  the  same  tetrachloro-o-xylene, 


m.  p.  227°.  Oxidation  of  (I)  yields  4  :  5-dicliloro- 
phthalic  acid  (Villiger,  A.,  1909,  i,  930),  Nitration 
with  a  mixture  of  fuming  nitric  and  acetic  acids 
converts  it  into  4  :  S-dichloroS-nitro-o^xylene,  m,  p. 
117°,  which  is  reduced  by  iron  and  glacial  acetic  acid 
to  4  :  5 -dichloroS-o-xylidine,  m.  p.  88°  (acetyl  deriv¬ 
ative,  m.  p.  197°).  This  is  converted  by  the  Sand- 
meyer  reaction  into  a  mixture  of  3:4:  5-trichloro- 
o-xylene  and  tetrachloro-o-xylene.  When  heated  for 
10  min.  with  nitric  and  sulphuric  acids,  (I)  yields 
4  ;  5-dichloro-Z  :  6  *  dinitro  -  o-xylene,  m.  p.  210°,  which 
by  reduction  in  alcoholic  solution  with  sodium  hydro¬ 
sulphite  yields  the  diamine,  m.  p.  186°.  Nitration 
of  (II)  yields  3  :  4-.-dichlo ro - 5-nitro - o -xyle n e ,  m.  p.  78° 
(together  with  a  little  of  the  6-nitro-isoineride), 
dinitration  yielding  3  :  4 -dichloro-o  :  6 -dinitro- o-xylene , 
m.  p.  172°.  Reduction  of  the  5-nitro-compound 
yields  5  :  Q-dichloro-oA-xyUdine,  m,  p.  63°  (acetyl 
derivative,  m.  p.  147°),  whilst  from  the  dinitro-com- 
pound  is  obtained  3  :  4 -dickloro-o  :  6 -diamino- o-xylene } 
m.  p.  176°,  which  reacts  with  phenanthraquinone. 
Nitration  of  (III)  yields  3  :  6  -  dichloro-4-nitro-  o  -  xylene , 
m.  p.  220°,  Nitration  of  3  : 5-dichloro-o-xylene 
(Crossley,  J.C.S.,  1902,  81,  1533)  with  a  mixture  of 
fuming  nitric  and  glacial  acetic  acids  on  a-  water- bath 
yields  3  :  d-dichloro-k-nUro-o -xylene,  m.  p.  92°  (con¬ 
taminated  with  a  little  6-nitro-isomeride),  which  is 
reduced  to  3  :  o-dichloro-4-o-xylidine,  in.  p.  47*5° 
[acetyl  derivative,  m.  p.  196°  ;  Crossley  (loc.  cit.)  gives 
44*5°  and  186°,  respectively).  J.  W.  Baker. 

M.  p.  of  m-dinitr ob enzene.  F.  McCamish  and 
A.  Salathe  (J.  Amer.  Chem.  Soc.,  1928,  50,  1785). — 
The  value  m.  p.  89*85°  is  determined.  H.  Wren. 

Arylsulplionpbenylchloroamides .  E.  Gebauer- 
Fulnegg  and  E.  Jusa  (Monatsh.,  1928,  50,  61—07).— 
Benzenesulphonphenylchloroamide,  m.  p.  61°,  is 
stable  when  pure  and  acid-free,  but  readily  changes 
into  benzenesulphon-p-ehloroanilide,  m.  p.  121°,  in 
presence  of  traces  of  acid.  The  activity  of  the  halogen 
atom  towards  reagents  is  governed  by  the  relative 
speed  of  this  isomerisation.  Electrolysis  of  the 
chloroamide  in  solution  in  liquid  sulphur  dioxide 
leads  to  a  little  benzenesulphonanilide  in  the  cathode 
chamber  and  benzenesulphon-p-chloroanilide  in  both 
cathode  and  anode  chambers.  Pyridine,  potassium 
hydroxide,  and  sodium  methoxide  give  in  that  order 
increasing  amounts  of  benzenesulphon-o-chloroanilide 
and  diminished  quantities  of  the  above  two  products ; 
sodium  in  dry  ether  gives  exclusively  the  o-chloro- 
anilide.  On  the  other  hand,  the  isomerisation  is 
completely  excluded  when  the  chloroamide  is  treated 
with  ammonia  or  with  mercury,  benzenesulphon¬ 
anilide  being  the  only  product.  Sodium  iodide  yields 
benzenesulphon-p-iodoanilide,  sodium  nitrite  the 
p-nitroanilide,  and  sodium  cyanide  a  mixture  of 
products.  With  aluminium  chloride  isomerisation, 
but  no  condensation,  occurs.  0.  Hollins. 

Synthesis  of  meso-alkyl  and  meso-aryl 
anthracene  derivatives.  IV,  E.  de  B.  Barnett 
and  J.  L.  Wiltshire  (J.C.S.,  1928,  1822—1825).— 
Addition  of  zinc  dust  and  a  few  c.c.  of  copper  sulphate 
solution  to  a  solution  of  4-ehloro-o-benzoylbenzoie 
acid  in  ammonia  (d  0-880)  yields  4 -chlorodiphemjl- 
methane^ -carboxylic  acid}  m.  p.  132  ,  which  is  con- 
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verted  by  cold  concentrated  sulphuric  acid  into 
2+chloro~9-anthrone,  m,  p.  155°,  from  which  2-chloro- 
9 -miihranyl  acetate,  m.  p.  143°,  is  obtained  by  the 
acetic  anhydride-pyridine  method  (Barnett  and 
Matthews,  J.C.S.,  1923,  123,  389).  Z-Ghloro-9- 

anthranyl  acetate ,  m.  p.  146°  (depressing  m,  p.  of 

2-chloro-compound),  is  prepared  similarly.  By  the 
action  of  the  Grignard  reagent  on  2-chloro-9-an throne 
arc  obtained  2-chloro-9-  methyl  -  5  m.  p.  184°,  2 -chloro* 

9 - ethyl-,  m,  p.  79°  (which  by  bromination  yields 
2-chloro  - 10  -  bromo-9-ethylanthraccnei  m.  p.  128°), 
2-chloro-9-n-propyl-,  in.  p.  S2°,  or  2~chloro-9-benzyl- ,* 
in.  p.  132°  [which  by  bromination  yields  2-chloro- 

10- bromo-9-benzylanthracene,  m.  p.  167°  {dibromide, 

decomp.  150°)],  anthracene.  Good  yields  could  be 
obtained  only  with  magnesium  ethyl  bromide  and 
magnesium  benzyl  chloride.  J.  W.  Baker. 

Coloured  rubrene  hydrocarbons.  C.  Mo  tire  u, 
C.  Dufraisse,  and  A,  Willemaet  (Compt.  rend., 
1928,  187,  266). — The  preparation  of  a  dimethyl- 
rubrene,  m.  p.  315°,  from  p-tolylacetylene  and  benzo- 
phenone  and  of  a  dibenzorubrene,  ,m.  p.  280°,  from 
P -naph thylacetylene  and  benzophenone  is  indicated. 

H.  Wren. 

Coloured  rubrene  hydrocarbons.  A.  Wille- 
mart  (Compt.  rend,,  1928,  187,  385—387 ;  cf.  A,, 
1926,  945,  and  preceding  abstract). — The  formation 
of  rubrene  hydrocarbons  (II)  from  chloro-compounds 
of  ^  the  type  CR"#:C-GR'R/,C1  is  explained  by  elimin¬ 
ation  of  1  mol.  of  hydrogen  chloride  from  the  tauto¬ 
meric  allene  derivative  CRTU'!C*CR'"C1,  and  sub¬ 
sequent  production  of  a  dimeride  from  the  unstable 
cyclic  intermediate  (I). 


..  ...  ” 

H.  Burton. 

Electrolytic  oxidation  of  aniline.  J.  Sladek. 
See  this  vol.,  969. 

Condensation  of  phenylenediamines  with 
acetanilide.  Salts  of  tolylphenylethenylamid- 
ines.  H.  Becker  (Rocz.  Chem.,  1928,  8,  242— 
249). — Diphenylethenylamidine  (hydrochloride,  m.  p. 
218° ;  hydrobromide,  m.  p.  200°)  is  prepared  by  con¬ 
densing  acetanilide  with  aniline  in  the  presence  of 
phosphoryl  chloride.  Using  m-phenylenediamine  the 
product  is  m-phenylenedi (phenyleth enylam idin e) ,  m.  p. 
213°  ( hydrochloride ,  m.  p.  275°).  When  o-phenylene- 
diamine  was  used,  no  condensation  product  was 
obtained.  .  The  hydrochlorides  of  o-  and  p-tolvlphenyl- 
ethenylamidine  melt  respectively  at  154 — 156°  and 
194°,  and  the  hydrobromide  of  the  corresponding 
m -compound  at  152°.  R.  Truszkowski. 

Action  of  aromatic  sulphonyl  chlorides  on 
tertiary  bases.  A.  Wahl  (Rev.  g6n.  Mat.  Col., 
1928,  32,  176—177;  cf.  A.,  1902,  i,  822;  1905,  L 
194;  this  vol.,  878).— Toluene  o-  and  p-,  and  prob¬ 
ably  all,  sulphonyl  chlorides  react  with  dimethyl  - 
aniline,  giving  crystal- violet  in  small  yield,  tetra- 
methyldiammodiphenylmethane,  and  probably  4'-di- 
methylamino-4-methyldiphenylsulphone.  Methyl-vio¬ 
let  is  not  produced  (cf.  A,,  1880,  75,  108).  Similarly, 
diethylaniline  and  methyldiphenylamine  yield  violet 
and  blue  dyes,  respectively,  .  A.  McGookin. 


«r-x- Substituted  hydrindenes.  E.  Goth  (Ber., 
1928,  61,  [R],  1459 — 1460). — or- 1- Aminohydrindene, 
its  acetyl  and  benzoyl  derivatives  have  m.  p.  —3°, 
126°.  and  136°,  respectively.  1- Hydro xyhydrindene 
melts  at  47—51°.  H,  Wren. 

Syntheses  in  the  diphenyl  series.  L.  E.  Hinkel 
and  D.  H.  Hey  (J.G.S.,  1928,  1838— 1840).— The 
decomposition  products  of  4:5:  5-tribromo- 1  -phenyl- 
cycfohexan-3-one  (this  voh,  760)  have  now  been  proved 
to  be  5-bromo-  and  4  :  5 -dibrorao- 3 -hydroxy  diphenyl, 
respectively,  by  synthesis  of  these  compounds  from 
5«bromo-3-nitro-4-aminodiphenyl  (I)  [m.  p.  (pure) 
100°;  cf.  Scarborough  and  Waters,  A.,  1927,  656]. 
Acetylation  yields  5-brorao-3-nitro-4-acetamidodi- 
phenyl,  identical  with  the  compound  described  by 
Bell  and  Robinson  (A.,  1927,  657).  Reduction  of 
5  -bromo  -  3-nitrodi  phenyl  yields  5  -  bromoS-aminodi- 
phenyl,  m.  p.  88°  (acetyl  derivative,  m.  p.  140°),  con¬ 
verted  by  diazotisation  into  5  -  bromo  -  3  -hydroxydi- 
phenyl,  which  yields  a  benzoyl  derivative  identical 
with  that  prepared  from  one  of  the  decomposition 
products  of  4:5:  5-tribromo-  l-phenylcycZohexan-3- 
one.  Diazotisation  of  (I)  in  hydrobromic  acid  solu¬ 
tion  yielded  no  trace  of  4  :  5-dibromo-3-nifcrodiphenyl 
(cf.  Crossley,  J.C.S.,  1904,  85,  278).  5  :  4'-Dlbromo- 

3 -  nitro-4- aminodipheny  1  (II),  m.  p.  154°  (cf.  Scar¬ 
borough  and  Waters,  loc.  oil.) ,  is  obtained.  Acetyl¬ 
ation  of  (II)  yields  5  :  4'-dibromo-3-nitro~4-acetamido- 
diphenyl,  identical  with  the  compound  described  by 
Bell  arid  Robinson  (loc.  cit.)  as  (5? :  4')«dibromo-3-nitro- 

4- aoetami(JodiphenyL  Reduction  of  (II)  gives  5  :  4'- 

dibromo- 3  :  4 -diaminodiph&nyl,  m.  p.  120°  (dibenzoyl 
derivative,  m.  p.  278?).  Diazotised  5-bromo«3-nitro- 
4-aminodiphenyl  reacts  with  a  solution  of  _  cuprous 
bromide  in  hydrobromic  acid,  giving  4  :  o-dibromo-%- 
niirodiphenyl,  m.  p.  125°.  Reduction  of  this  com¬ 
pound  yields  4  :  o -dibromo - S-aminodiphenyl  (acetyl 
derivative,  m.  p.  177°),  which  is  converted  into  4  :  6-di- 
b  r  omo  -  3  -  hydroxy  diph  eny  1  identical  with  the  second 
decomposition  product  from  4:5:  5-tribromo-l- 
phenylcyc/ohexan-3-one.  M.  Clark. 

Azochromophores.  I  and  II.  J.  S.  P.  Blum- 
berger  (Chem.  Weekblad,  1928,  25,  282 — 286,  315 — 
318). — An  examination  of  the  effect  of  the  hydroxyl, 
amino-,  and  methyl  groups  as  substituents  in  azo¬ 
dyes  on  the  absorption  spectra  has  been  made  by 
collecting  examples  and  data  from  the  literature. 
The  effects  arc  explained  on  the  author's  theory  of 
the  deformation  of  the  valency-electron  fields  as  the 
result  of  substitution.  Substituents  are  divided  into 
two  classes.  The  first,  which  includes  the  hydroxyl 
and  amino -groups,  repel  the  electrons  of  the  chrorao- 
phore  when  introduced  in  the  ortho-  and  para -positions, 
the  effect  being  reversed  when  mefo-substitution 
occurs.  With  the  second  class,  the  opposite  effects 
are  produced.  The  methyl  group  is  classed  as 
neutral.  The  effects  of  the  halogen,  nitro-,  aldehycio-, 
carboxyl,  arid  sulphonic  acid  groups  are  considered. 
The  halogens  also  repel  the  valency  electrons  of  the 
chromophore  when  present  in  the  oriko -  and  para- 
positions.  S.  I.  Levy. 

Copper  compounds  of  some  anxLnoazo-  and 
hydroxyazo-derivatives.  A.Cremonini  (Gazzetta, 
1928,  58,  372 — 379).— 1  -  Benzeneazo  -  2  -  benzyl  - 
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naphthylamine  (this  vol,,  629)  gives  with  ammoniaeal 
copper  sulphate  a  copper  derivative,  as  does  the 
corresponding  1-p-nitrobenzeneazo-compound :  dofin- 
ite  compounds  are,  however,  not  obtained. 

The  copper  derivatives  of  benzeneazo- (h naphthyl- 
amine  (cf.  Charrier  and  Beretta,  A.,  1927,  237)  and 
benzeneazo-  p-naphthol  (cf.  Schaposchnikoft  and 
Svientoslavski,  A.,  1905,  i,  161)  are  reinvestigated. 
Whereas  Charrier  obtained  a  red  compound,  m.  p. 
130°,  copper  b isbenzencazo- $-naphlhylamin e ,  green, 
m.  p,  174°,  is  now  obtained.  This  when  heated  undpr 
reflux  at  250—260°  yields  aniline,  ammonia,  a  [3- 
naph  thy  lenedia  mine,  and  2-phenyl-a3-naphthotri- 
azole,  with  copper  and  copper  oxide.  Copper  bis- 
benzenmzo-2-naphlhol,  brown,  m.  p.  288°,  is  prepared. 
These  compounds  are-  violently  oxidised  by  nitric 
acid ;  when  treated  with  hydrochloric  acid  they  yield 
cupric  chloride  and  the  parent  substance,  with  no 
hydrogen  or  reduced  product,  which  shows  that  the 
formulae  ascribed  by  Charrier  (loc,  cit. ;  hydrogen 
remains  unreplaced)  are  erroneous.  The  compounds 
are  considered  to  have  tautomeric  forms,  in  which 
copper  either  (a)  replaces  hydrogen  in  the  amino-  or 
hydroxyl  group,  and  is  co-ordinately  attached  to  the 
nitrogen  atom  adjacent  to  the  phenyl  group,  or  (6)  is 
attached  in  the  reverse  manner  to  the  o-quinonoid 
tautomeride :  in  each  form  a  6-membered  ring  is 
present.  Attempts  to  determine  the  number  of  active 
hydrogen  atoms  (cf.  Ciusa,  A.,  1920,  i,  6 Go)  were 
unsuccessful.  E.  W.  Wignall. 

Coupling  of  diazonium  salts  in  the  side»chains 
of  unsaturated  compounds.  I.  A.  Qutlico  and 
(Signa.)  M.  Hebei  (Gazzetta,  1928,  58,  380 — 390).— 
p -Nitrobenzene diazonium  sulphate  dissolved  in  acetic 
acid,  or,  better,  suspended  in  alcohol,  reacts  with 
anethole  to  give  anisaldehyde-p-nitrophenylhydr- 
azone,  m.  p.  161°,  identified  by  oxidation  and  by 
synthesis,  and  with  isosafrole  to  give  piperonal- p- 
nitr  ophenylhy dr  ozone  i  m.  p.  199 — 200°,  also  oxidised 
and  synthesised  (m.  p.  201°);  in  each  reaction  a 
small  amount  of  a  red  substance ,  m.  p.  222—223° 
(decomp.),  regarded  as  a  decomposition  product  of 
the  diazo- compound,  is  obtained.  Using  2  :  4-di- 
nitrobenzenediazonium  sulphate,  anisaldehyde-  and 
piperonal-2  : 4-dinitrophenylhydrazones .  m.  p.  243° 
and  265°  (decomp.),  respectively,  are  obtained,  and 
arc  also  synthesised.  From  t#oapiole,  ap i olaldehyde- 
p -nitrophenylhydrazone,  m.  p.  228—229°,  is  prepared. 
It  is  suggested  that  the  diazo- compound  forms  an 
unstable  product  by  addition  at  the  double  linking, 
followed  by  loss  of  acetaldehyde ;  substances  with 
side-chains  of  the  allyl  type  (e.g.,  safrole)  give  uncertain 
or  negative  results.  "  E.  W.  Wignall. 

Phenacylhydrazirie.  M.  Busch  and  W.  Foerst 
[with  W.  Stengel]  (J.  pr.  Chem,,  1928,  [ii], 
119, 287— 302).— Pkenacylhydrazine,  CH2Bz*NH>NH2, 
ai.  p.  85—86°  (decomp.)  [oxalate t  m.  p.  150°  (decomp.)], 
is  obtained  by  condensing  phenacyl  bromide  with 
hydrazine  hydrate  in  absolute  alcohol  at  —5°  and 
removing  hydrazine  hydrobromide  by  ice-water.  It 
is  very  reactive,  and  when  heated  in  alcoholic  solution 
loses  ammonia,  forming  2  :  5-diphenyl-3  :  4-dihvdro» 
1:4: 3-pyrazone  (cf.  Gastaldi,  A.,  1921,  i,  664). 
It  is  suggested  that  the  intermediate  products 


RPh-CH^-N  fiPh-fi-fl  d  CPMXOHJ-N 
:  N-NH-CH,-CPh’  N- — C-GPli  N — CK —  CPln 

are  formed. 

By  the  action  of  acetic  acid  and  anhydride,  diacetyl- 
phenacylhydrazine,  m.  p,  123°,  is  prepared;  and,  with 
the  appropriate  aldehydes,  o~  and  m-nitrobenzalde- 
kyde-,  m.  p.  156°  (decomp, )  and  146— 147°,  respect¬ 
ively,  and  sal icyla Idehyde - ,  in.  p.  110°  (decomp.), 
phenacylhydrazones,  in  imperfect  yield,  owing  to 
decomposition  of  the  reagent.  Similarly  are  pre¬ 
pared  :  -p-bromophenacylkydrazine,  m.  p.  135—136° 
(decomp.)  ( hydrochloride ,  decomp,  from  170°,  sintering 
210°;  perchlorate ,  m.  p.  270°;  oxalate),  decomposing 
in  alcohol  to  2  ;  5~di-p-bromo phenyl-3  :  4-dihydro- 
1:4:  3-pyrazone,  m.  p.  248— 249°,  with  a  substance 
of  similar  nitrogen  content,  m,  p.  262—254°;  and 
salicylaldehyde m.  p.  125°  (decomp.),  m-nitrobenzalde- 
hyde m.  p.  136°  (decomp.),  and  p -chlorobenzaldehyde- , 
darkens  128°,  in.  p.  134°  (decomp.),  p -bromopheimcyl- 
hydrazones.  The  last  substance  reacts  at  its  carbonyl 
group  with  phenylhydrazino  to  give  its  phenylliydr- 
azone ,  ra.  p.  214°  {decomp. ),  to  which  the  s*m-formula, 
C6HjBrsC>CH2aNH¥N;CH*C6H4SGl 


N-NHPh 


is  given,  since 


combines  with  formaldehyde,  acetaldehyde,  or  benz- 
aldehyde,  in  alcoholic  solution  under  the  influence  of 
a  trace  of  hydrogen  chloride,  to  furnish,  respectively, 
1  - p - chlorob enzylideneamino-3 -ph enyl- ,  m.  p.  186°  (de¬ 
comp.),  - 3 -phenyl-2-methyl- ,  m.  p,  166°,  and  -2  :  3 -di¬ 
phenyl-,  in.  p.  163—164°,  -o-p-bromophenyl- 1  :  2  :  3  :  0- 
tetrahydro- 1  :  3  :  4 -triazinea, 

m-N itrophenacylhydrazine,  m.  p.  100°  { decomp.), 
decomposes  readily,  e.g.,  when  an  attempt  is  made 
to  combine  it  with  p-chlorobenzaldehyde,  giving 
only  bis-p-chlorobenzylideneazine.  E.  W.  Wignall. 

Preparation  of  phenyl  and  tolyl  oxalates*  J. 
Miksic  and Z.  Pinterovig  ( J.  pr,  Chem.,  1928,  [ii],  119, 
231 — 234). — Aryl  oxalates  are  readily  obtained  pure 
by  the  action  of  oxalyl  chloride  (1  mol.)  on  phenols 
(2  in o Is.)  in  dry  ether  in  presence  of  sodium  or 
potassium,  cooling  in  a  freezing-mixture  being  neces¬ 
sary  to  control  the  vigorous  reaction  which  begins 
after  a-  few  hrs.  with  m-  and  p-eresols,  or  after  24  hrs. 
with  o-cresol  and  phenol.  0.  Hollins. 

Preparation  of  derivatives  of  phenolsnlphonyl 
chloride.  E.  Gebatjer-Fulnegg  and  F.  von 
Meissner  (Monatsh.,  1928,  50,  55 — 60). — All  at¬ 
tempts  to  obtain  a  monosulphonyl  chloride  from 
phenol,  anisole,  phenetole,  phenyl  acetate,  thioanisole, 
or  acetylthiolbenzene  by  the  action  of  ehlorosulph onic 
acid  were  unsuccessful,  disulphonyl  chlorides  being 
obtained.  Anisole  gives  anisole-2  : 4 -disulphonyl 
chloride,  m.  p.  86°,  from  which  the  2  : 4-disulphon- 
amide ,  m.  p.  239—240°,  and  2  :  4 -disulphanilide,  m.  p. 
269°,  are  obtained ;  the  chloride  is  reduced  with  zinc 
and  sulphuric  acid  to  2  ;  4 -dithialanisole,  m.  p.  51°. 
Phenetole  gives  the  2  : 4-disulphonyl  chloride,  m.  p. 
102—104°,  and  thence  the  2  : 4- disulphanilide ,  m.  p. 
202 — 204°,  is  obtained.  Acetoxybenzene- 2  :  4 -di¬ 
sulphonyl  chloride ,  m.  p.  91°,  is  obtained  by  acetyl¬ 
ation  of  phenol-2  : 4-disulphonyl  chloride,  which  is 
the  only  product  of  the  action  of  ehlorosulph  onic  acid 
on  phenyl  acetate ;  3 -acetoxy toluene-4: :  6{  %2 )-disulpk- 
onyl  chloride ,  m.  p.  109°,  is  similarly  prepared.  Acetyl- 
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thiolbenzene  and  chlorosulphonlc  acid  give  only 
4 : 4'-di(chlorosulphonyl)diphenyl  disulphide,  m.  p. 
131°.  "  C.  Hollins. 

Nitration  of  m~f lnor ophenol .  H.  H.  Hodgson 
and  J.  Nixon  (J.C.S.,  1928,  1879—1882) .—The 
methods  of  preparation  of  the  undermentioned  com*, 
pounds  are  those  described  for  the  corresponding 
chloro*  and  bromo-compounds  with  appropriate 
modifications  (cf.  A.,  1925,  i,  1144;  1926,  281).'  The 
following  are  described  :  S-jluoroS-nitroplimol,  m.  p. 
32°  {sodium  and  silver  salts;  methyl  ether ,  m.  p,  52°; 
benzoate ,  m.  p,  110—111°);  3 -jluoroA-ni iropkenol, 

in,  p.  42°  {sodium  and  silver  salts  ;  methyl  ether ,  m.  p. 
56*5°;  benzoate ,  m.  p.  118°);  3 -jluoro - 2 - niirophenol , 
m,  p.  39°  {sodium  and  silver  salts;  methyl  ether ,  m,  p. 
43*5° ;  benzoate,  m,  p,  114°);  S-fiuoro-4  :  %-dinilro- 
phenol,  m .  p.  80°  {silver  salt) ;  3-ftuoro~2  :  6-dinitro- 
pnencl,  m,  p.  68*5°  {silver  salt);  %ftuoro-2  :4 -dinitro- 
phenol,  m.  p.  138—139°  (silver  salt) ;  3-ftuoro-2  :  4  ;  0- 
trinilrophenol,  in,  p,  173°  (silver  salt).  The  3-flu  oro- 
2-,  -4-,  and  -6-nitrophenols  resist  acetylation.  Mono- 
sulphonation  of  3-fluoro»2-nitrophenol  in  the  cold  or 
at  100 — 120°  appears  to  give  exclusively  3-fluoro-2~ 
nitrophenol-4-sulphonic  acid,  since  only  3-fluoro-2  :  6- 
dinitrophenol  could  be  obtained  by  further  mono- 
nitration.  The  differences  in  behaviour  of  the  fluoro- 
and  the  other  halogeno -analogues,  more  especially 
of  their  silver  salts,  are  discussed.  A  trustworthy 
method  for  the  preparation  of  m-fluoronitrobenzene 
from  m*  nit  roamline  is  described.  M.  Clark. 

Basicity  of  nitrophenoxymalonic  acids.  J,  S. 

Teletov  and  N.  N.  Andronikov  (J.  Russ.  Phys. 
Chem.  Soc.,  1927,  59,  1199—1204).— The  conductivi¬ 
ties  of  the  sodium  salts  of  bis-o-,  *p~}  and  -m-nitro- 
phenoxvmalonic  acids  were  investigated  by  the 
Oatwald- Walden  method,  to  determine  their  basicity, 

(T  1024  ^32)  A$' 

The  ultra-violet  absorption  spectra  of  BisehofFs 
isomerides  of  the  methyl  and  ethyl  esters  of  bis-jp- 
phenoxymalonie  acids  showed  that  these  were  mixed 
crystals  of  the  malonic  and  corresponding  disu In¬ 
stituted  acetic  esters  formed  by  loss  of  a  carboxyl 
group.  The  sodium  salts  of  the  o-  and  m-aoids,  pre- 
pared  from  their  methyl  esters,  gave  values  1*98 — 1*99 
for  the  basicity.  The  sodium  salt  of  the  p-acid,  pre¬ 
pared  by  five  different  methods,  gave  values  for  the 
basicity  from  2*18  to  2*06,  ix.f  the  add  is  somewhat 
stronger  than  the  a-  and  m-isomerides.  Investigation 
of  the  .  mono-substituted  p-phenoxymalonie  acid 
showed  it  to  he  a  distinctly  weaker  dibasic  acid  than 
the  disubstituted  acids,  the  value  obtained  being 
1*54.  M*  Zvegintzov. 

Complex  isomerism  and  complex  salt  isomer¬ 
ism.  E.  Hertel  and  J.  van  Creep  (Ber.,  1928,  61, 
[Bl  1 545—1 549 ) .—The  Debye-Seherrer  '  diagrams 
of  the  yellow,  m.  p.  91*5°,  and  the  red  form,  m.  p. 
84*5°,  of  the  compound  formed  from  2  ;  6-dinitro- 
phenol  and  4-bromo-a-naphthyiamine  are  so  different 
from  one  another  that  the  existence  of  different 
crystal  lattices  is  placed  beyond  doubt.  The  case  is 
classified  as  complex  isomerism. 

2:4:  6-Trinitroanisole  and  (1- naph thy ldi methyl- 
amine  afford  a  compound ,  111.  p.  68—69°,  to  which 
the  constitution  OMe*C6H2(NG2)3  ,  .  *  C10HyNMe2  is 


ascribed.  When  heated  above  its  m.  p.,  it  becomes 
converted  into  trimethyl -  p  -?* aphtkylammonium  picrafe , 
m.  p.  190°  (decomp.),  identical  with  the  product 
derived  from  trimethyl-P-naphthylammonium  iodide 
and  silver  picrate.  The  reverse  transformation  can¬ 
not  be  effected.  To  this  relationship  the  term 
"  complex  salt  isomerism  ”  is  applied.  The  types  of 
isomerism  are  illustrated  by  the  phase  diagrams  of 
the  compounds.  H.  Wren, 

Interaction  of  picric  acid  and  2  : 5-diketo- 
piperazine.  A.  Morel  and  P.  Preoeptis  (Compt. 
rend.,  1928, 187,  236— 239),— When  boiled  in  aqueous 
solution  picric  acid  and  diketopiperazine  give  glycyl- 
glycine  picrate,  the  reaction  thus  involving  hydrolysis 
of  a  *CONH*  group  in  the  diketopiperazine  ring, 
followed  by  salt  formation.  The  coloration  afforded 
in  presence  of  sodium  carbonate  (Sasaki,  A.,  1921, 
ii,  358)  or  barium  hydroxide  is  due  to  the  formation 
of  azo-derivatives,  in  addition  to  the  picrate  of 
glycylglycine,  a  reaction  comparable  with  that 
observed  by  Seyewetz  and  Mourner  (this  vol.,  167), 
and  also  resembling  the  reduction  caused  by  creatinine. 
The  formation  of  azo-derivatives  in  these  conditions 
is  regarded  as  confirming  the  reasons  already  advanced 
by  Abderhalden  and  Korani  (A.,  1924,  i,  1361)  for  the 
existence  in  the  proteins  of  rings  containing  equivalent 
carbonyl  groups.  R.  Brightman* 

[Nuclear  condensation  of  phenols  with  nitriles.] 
J.  Houren  (Ber.,  1928,  61,  [J?],  1597).— A  reply  to 
Hoesch  (this  vol.,  169).  H.  Ween. 

Reactions  of  Friedel  and  Crafts,  Fries,  and 
Gattermann.  K.  von  Auwers  and  W.  Mattss 
(Ber.,  1928,  61,  \B\  1495— 1507).— The  Friedel- 
Crafts  reaction  occurs  in  very  differing  ways  with 
various  poly  alkylated  phenolic  ethers  and  the  con¬ 
stitution  of  the  products  must  be  elucidated  in  each 
individual  case.  With  phenols  of  certain  structure, 
meta- derivatives  may  be  the  main  products  of  the 
change.  In  the  case  of  the  Fries  displacement  this 
has  never  been  observed.  A  difference  appears  there¬ 
fore  to  be  involved  according  as  the  acid  residue  is 
introduced  from  without  into  the  molecule  or  is 
originally  present  therein.  In  contrast  to  the 
Friedel-Crafts  change,  the  .Fries  displacement  takes 
place  within  the  molecule ;  the  reactions  are  essen¬ 
tially  different.  There  is  little  evidence  of  the  form¬ 
ation  of  mete- derivatives  in  the  Gattermann  synthesis, 
but  displacement  of  alkyl  groups  occurs  as  readily 
as  during  the  Fries  reaction, 

as-w-Xylyl  methyl  ether  is  converted  by  acetyl 
chloride  in  the  presence  of  carbon  disulphide  and 
aluminium  chloride  into  a  mixture  of  5-acetyI-as-m- 
xylcnol,  m.  p,  53—54°,  and  §~acetyl-as-m-xylenyl 
methyl  ether ,  b.  p.  140 — 142°/13  mm.,  in,  p,  50—51°. 
Hydrolysis  of  the  latter  compound  with  aluminium 
chloride  affords  6-acetyl-<w-m-xylenol,  m.  p.  130 — 
131*5°  (oxime,  m.  p.  142 — 146°,  and  its  hydrochloride ), 
converted  by  80%  phosphoric  acid  at  170—190°  into 
as-m-xylenol.  Similarly,  chloroacetyl  chloride  affords 
a- c h  lor oacety  1  ,-as-m-xyle no i  and  6-chloroacetyl- as-m- 
xylenol,  m.  p.  107 — 107*5°,  reduced  by  zinc  dust  and 
acetic  acid  to  6-acetyl-as-w-xylenol.  4 -Methyl--- 
ethyl-phenyl  methyl  ether,  b.  p,  206 — 208°,  is  trans¬ 
formed  by  the  Friedel-Crafts  reaction  into  5-acetyl- 
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4:-methyl-2-eihylphenyl  methyl  ether,  h.  p.  148—150°/ 
16  ram.,  6-acetyl-4-methyl-2-ethylphenol,  b.  p.  144— 
146 °/25  mm.  (p-nitrophenylhydrazone,  m.  p.  175 — 
176°) a  and  5-acetyl  A-methyl-2-ethylphenol,  m.  p.  120 — 
121°  (converted  by  phosphoric  acid  into  4-methyl-2- 
ethylphenol,  identified  as  its  phenyl  urethane,  m.  p. 
100—101°).  The  oxime  of  the  hydroxvphenol  yields 
a  hydrochloride.  Reduction  of  the  hydroxy-ketone  by 
Clemmensen/s  method  affords  4-methyl -2  :  5-diethyl- 
phenol ,  b.  p.  248—250°,  m.  p.  54—54*5°  {methyl  ether , 
b.  p.  234—236°).  Mesityl  methyl  ether  reacts  with 
difficulty  with  aluminium  chloride  in  presence  of 
carbon  disulphide,  forming  m-acetylmesitol,  m.  p, 
81—82°. 

as-m-Xylenyl  benzoate  is  converted  by  aluminium 
chloride  at  130 — 140°  into  o-benzoyl-as-m-xylenol, 
m.  p.  40 — 41°  (oxime,  m.  p.  153 — 154°),  and  5-benzoyl- 
as-m -xylenol,  m.  p.  140—141°.  p-Xylenvl  acetate 
and  aluminium  chloride  at  80—90°  afford  6-acetvl-p- 
xylenol,  m.  p.  130 — 131°,  and  5-acetyl-as-m-xylenol, 
m.  p.  54°.  2  :  5-DimethylA-etkylphenol,  m.  p.  39— 

40°,  is  converted  into  its  acetate ,  b.  p.  248- — 250° , 
which;  with  aluminium  chloride  at  250°.  yields 
6-acetyl-2  :  4- dimethyl -3 -ethylphenol.  2  :  5 -Diethyl- 
4 •meihylphenyl  acetate,  b.  p.  260 — 262°,  and  aluminium 
chloride  at  130°  give  6 -acety  1-4-methyl -2  :  3-diethyl- 
phenol  amongst  other  products. 

Mesityl  methyl  ether  is  not  readily  brought  into 
reaction  with  hydrocyanic  acid  in  Gattermann's 
synthesis,  but  appears  to  yield  small  amounts  of 
3 -hydroxy -2  :  4  :  6-trimethylbenzaldehyde,  m.  p. 
108 — 109°,  reduced  by  Clemmensen’s  method  to 
( ?)  2  :  3  :  4  :  6-tetramethylphenoL  Under  somewhat 
different  conditions  a  liydroxydimethylbenzaldehyde, 
m.  p.  106—107°  (oxime,  m.  p.  164*5 — 165°),  is  ob¬ 
tained.  tuc-o-Xylenol  gives  mainly  4 -hydroxy -2  :  3- 
dimethylbenzaldehyde ;  an  o-hydroxyaldehyde  is 
produced  in  small  amount.  wc-Hemellithenol  yields 
p-hydroxydimethylbenzaldehyde  and  2 -hydroxy  - 
3:4:  54r imethylbenza Idehyde,  m.  p.  36 — 37°. 

H.  Wren. 

FluecMger’s  test  for  thymol  and  carvacrol. 
H.  G.  Hewitt  (J.  Amer.  Pharm.  Assoc.,  1928,  17, 
524—525). — The  test  consists  in  warming  the  sub¬ 
stance  in  chloroform  solution  with  solid  sodium 
hydroxide.  Thymol  or  carvacrol  gives  a  red  color¬ 
ation,  due  to  the  formation  of  an  aldehyde  and  the 
condensation  of  the  latter  with  the  phenol  (Flueckiger, 
Pharm.  Chem.,  1888,  2,  101).  E.  W.  Wignall. 

[Oil  from]  corolla  of  Monarda  ftstulosa,  L. 
K.  H,  Rang  (J.  Amer.  Pharm.  Assoc.,  1928, 17,  525 — 
528). — The  volatile  oil  from  the  florets  of  this  species 
has  d23"3  0*9740  and  contains  carvacrol  and  some 
hydroxy thymoquinone ;  the  alcoholic  extract  con¬ 
tains  two  substances,  m.  p.  139—141°  and  235 — 237°. 

E.  W.  Wignall. 

Sclareol,  the  chief  constituent  of  oil  of  sage. 
Y,  Volmar  and  A.  Jermstad  (J.  Pharm.  Chirn.,  1928, 
[viii],  8,  55 — 57). — See  this  yoL,  524. 

Oxidation  of  sulphides  with  perhenzoic  acid. 
H.  Preparation  of  sulphoxides  and  snlphones 
and  a  titrimetric  method  for  determination  of 
sulphoxides.  L.  X.  Lewik  (J.  pr.  Chem.,  1928,  [ii], 
119,  211 — 217). — SS'-Eichlorodiethvl  sulphide,  di¬ 


phenyl  sulphide,  and  di benzyl  sulphide  are  oxidised 
quantitatively  to  sulphoxides  provided  that  the  theor¬ 
etical  quantity  of  perbenzoic  acid  is  used  in  dilute, 
well-cooled  chloroform  solution.  The  sulphoxides  are 
converted  by  15%  excess  of  perbenzoic  acid  into 
snlphones,  the  yields  being  100%,  100%,  and  80%, 
respectively.  '  "  C.  Hollins. 

Action  of  oxalyl  chloride  on  resorcinol.  J. 
Miksic  («L  pr.  Chem.,  1928,  [ii],  119,  218—230).— 
By  the  action  of  sodium  and  excess  of  oxalyl  chloride 
on  resorcinol  in  moist  ether,  first  with  cooling  and 
finally  at  the  boil  for  a  few  days,  there  is  obtained 
<£  fi-resemin”  C20H16O6  (I),  m.  p.  155—160°  (decomp.) 
(penta-acetyl  derivative,  m.  p.  197°),  which  by  fusion 
with  alkali  at  200°  gives  p-resorcylic  acid,  and  when 


distilled  with  zinc  dust  xanthen  and  resorcinol. 
From  oxalyl  chloride  (1  moh),  resorcinol  (2  mols.), 
and  potassium  (2  atoms)  in  moist  ether  there  are 
obtained  “  resjankin”  C26H2GOfi  (II),  decomp.  280° 
(tetra- acetyl  derivative,  in.  p.  170 — 172°,  and  “  res - 

HO 


(><^^>C(OH)^CcH2(OH)y(di2-OH 

\  /  (mo 

HO 

perin”  C20FI16O7  (III),  m.  p.  210°  (decomp.;  heza- 
acetyl  derivative,  m.  p.  159 — 159*5°).  The  absorption 
spectra  of  the  three  compounds  are  compared  with 
those  of  phenolphthalein  and  fluorescein. 

C.  Hollins. 

Aromatic  allyl  and  propenyl  compounds.  I, 
Safrole  and  tsosafrole,  H.  I.  Waterman  and  R. 
Pbirster  (Rec.  trav.  chirn.,  1928,  47,  849—860).— 
Safrole,  purified  through  its  mercuriacetate  (Manchot, 
A.,  1920,  i,  780),  lias  m,  p.  and  setting  point  11*0°, 
b.  p.  38—40°  in  a  cathode- vacuum,  or  125—126°/ 
25  mm.,  df  1*100,  nf}  1*5383.  isoSafrole,  purified 
through  the  picrate,  shows  b.  p.  46*8°  in  a  cathode- 
vacuum,  df  1*122,  nf}  1*5782.  The  pure  compounds 
do  not  react  with  iodine  in  the  dark,  and  unsaturated 
impurities  may  thus  be  detected.  In.  the  light  safrole 
takes  up  more  iodine  than  tsosafrole  and  reaches 
equilibrium  more  quickly.  A  method  for  analysing 
mixtures  of  the  two  isomerides  based  on  their  different 
affinities  for  iodine  is  described.  C.  Hollins. 

Action  of  ethylamlne  and  diethylamine  on 
isosafrole  oxide.  J.  S.  K  usher  (J.  Russ.  Phys. 
Chem.  Soc.,  1928,  60,  655 — 659)  —The  formation  by 
the  action  of  ethylamines  on  Mosafrole  oxide  of 
amino-aleohola  was  studied,  with  the  view  of  investig¬ 
ating  their  possible  physiological  properties,  iso- 
Safrole  oxide,  b.  p.  147— 149°/I5  mm.  (prepared  by 
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the  action  of  alcoholic  potassium  hydroxide  on  the 
bromohydrin),  gave  with  ethylamine  on  keeping  for 
3  days  at  30—40°  in  a  solution  of  aqueous  alcohol, 
a  white  compound ,  m.  p.  67°,  h.  p.  175—180°/ 
15  mm.,  with  the  properties  of  a  secondary 
alcohol  and  a  base,  probably  having  the  constitution 
CH202IOrtH3*OH(On)‘CHMe*NHEt  (hydrochloride, 
m.  p.  181°;  picrate,  m.  p.  168—169°),  With  ethyl- 
amine,  the  reaction  was  more  difficult,  requiring 
heating  for  4  hrs.  at  100°.  A  very  viscous  liquid, 
b.  p.  174 — 178°/15  mm.,  soluble  in  ether,  acetone, 
and  alcohol  was  obtained,  giving  a  picrate,  m.  p,  160°, 
and  hydrochloride ,  m.  p,  196 — -197°, 

M.  ZVEGINTZOV. 

Colour  reactions  of  ergosterol  as  distinct  from 
those  of  cholesterol.  L,  Ekkert  (Pharm.  Zentr., 
1928,  69,  276— 278)  —The  colorations  obtained  by  the 
use  of  ergosterol  in  place  of  cholesterol  under  the 
conditions  previously  described  (this  vol.,  410)  are 
recorded.  Using  2  c.c.  of  a  0-125%  solution  of 
ergosterol  in  96%  alcohol,  4  drops  of  a  1  %  solution  of 
furfuraldehyde  in  alcohol,  and  2  c.c.  of  concentrated 
sulphuric  acid,  a  garnet-red  coloration  forms  in  the 
lower  layer  and  a  greenish  coloration  in  the  upper. 
Treatment  of  2  c.c.  of  a  dilute  acetic  anhydride  solution 
of  the  sterol  with  2  c.c.  of  85%  phosphoric  acid  gives 
a  greenish -yellow  coloration  after  long  keeping  in  the 
case  of  cholesterol  and  a  brilliant  green  coloration  in 
the  case  of  ergosterol.  G.  A,  G.  Gough. 

eis-traiis-Isomerism  and  steric  hindrance. 
VII.  2~is ©Pr  opyle ?/cf op entanols .  G.  Vavon  and 
A.  Archie  (Bull  Soc.  chirm,  1928,  [iv]3  43,  667— 
677 ) . — Hydrogenation  of  2-tsopropylcycfopentanone, 
b.  p.  174°/760  mm.,  67°/15  mm.  (semicarbazone,  m.  p. 
202°;  oxime ,  m.  p.  43°,  b.  p.  121°/19  mm.),  with 
sodium  and  absolute  alcohol  gives  an  85%  yield  of  a 
mixture  of  2-i5opropyle?/dopentanols,  b.  p,  85°/ 
18  mm:,  in  which  the  trans- isomcride  predominates. 
imns-2-isoPropyhyclopentanol ,  isolated  by  means  of 
the  hydrogen  phthalate,  m.  p.  69°,  has  b.  p.  93—94°/ 
27  ram  0-910,  njj  1-4583;  the  trans -hydrogen 
succinate,  d i1  1*073,  ?in  1*463,  and  phenylur  ethane , 
m.  p.  63°,  are  described.  Hydrogenation  in  presence 
of  platinum -black  in  acetic  acid  containing  10%  of 
aqueous  hydrochloric  acid  affords  a  mixture  of 
2 ~i$opropylctydopentanols  (together  with  some  acetate) 
in  which  the  cis -isomeride,  b.  p.  84 — 85°/20  mm., 
d\J  0*9145,  1*4578  (hydrogen  phthalate,  in.  p.  105°; 

phenylur  ethane,  m.  p.  103°;  hydrogen  succinate ,  m,  p. 
48 — 49°),  preponderates,  but  not  to  the  extent 
obtaining  with  the  2-i5opropylcydohexanols  (A.,  1927, 
455).  When  heated  in  nitrogen  at  180 — 190°  for 
6  hrs.  the  sodium  derivative  of  the  cis ~  is  largely 
converted  into  the  trans-isomeride.  With  acetic  acid 
at  0°  in  presence  of  2%  of  sulphuric  acid  the  trans-  is 
esterified  about  three  times  as  rapidly,  as  the  cis- 
isomeride;  at  39°  or  in  the  absence  of  a  catalyst 
the  difference  is  less  marked.  Similarly,  the  trans- 
hydrogen  phthalate  and  -hydrogen  succinate  are 
hydrolysed  more  rapidly  than  the  corresponding 
^-compounds,  the  ratio  of  the  velocity  coefficients 
varying  from  4*5  to  5  for  the  hydrogen  phthalates  in 
75%  alcohol  at  39°  and  68°,  and  from  9  to  16  in  water 
at  68°  and  0°,  For  the  hydrogen  succinate  the 


corresponding  ratios  at  0°  and  39°  are  18  and  10  in 
75%  alcohol,  respectively,  and  19  and  15  in  water. 
Since  these  ratios  are  smaller  than  those  observed 
(loc.  cit .)  for  the  corresponding  2-isopropylcyclo- 
hexanols  although  the  velocity  coefficients  themselves 
are  larger,  it  is  concluded  that  the  steric  effect  of  the 
isopropyl  group  is  less  marked  in  the  cycZopentanols 
than  in  the  cyctohexanols,  a  view  which  is  supported 
by  the  lesser  formation  of  the  cis-isopropylcyclo- 
pentanol  in  catalytic  hydrogenation. 

cydoPentanone,  b.  p.  129°,  is  obtained  in  87%  yield 
by  treatment  of  adipic  acid  for  16  hrs.  with  1*5%  of 
barium  hydroxide ;  larger  amounts  of  barium  lower 
the  yield .  Condensation  of  cycZopentanone  with 
excess  of  acetone  at  —10°  in  presence  of  dilute  sodium 
methoxide  gives  a  39%  yield  of  2-isopropylidenecycZo- 
pentanone,  b.  p.  78 — 79°/10  mm.  (oxime,  m.  p.  83°), 
together  with  2-cycZopentylideneci/dopentanone,  b.  p. 
115 — 118°/10  mm.  (oxime,  m.  p.  122°),  di-isopropyl- 
i denecyedopentanone,  m.  p.  41°,  b.  p.  130—140°/ 
11  ram.,  and  isopropylideyiecyclopentylidenecyclo- 
pentanone,  m.  p.  37°,  b.  p.  167— 175°/11  mm. 

R.  BrIGHTMAN, 

Relative  stability  of  isomerides  and  absorption 
spectra.  Transformations  in  the  glycol  and 
aldehyde  series.  (Mme.)  Ramart-Lucas  and  P* 
Salmon-Legagneur  (Compt.  rend.,  1928, 186, 1848 — 
1850 ;  cf.  this  vol.,  760). — Rules  given  for  the  pre¬ 
diction  of  intramolecular  transformations  from 
absorption  spectra  (loc.  cit.)  have  been  followed  to 
obtain  aldehydes  or  ketones  by  the  dehydration  of 
glycols  by  heat,  and  also  to  transform  an  aldehyde 
into  a  ketone.  From  these  rules  dehydration  of 
glycols  at  one  temperature  should  yield  aldehydes  and 
at  a  higher  temperature  ketones.  The  dehydration 
of  aa-diphenylethyleneglycol,  P-phenylbutane-ap-diol, 
and  hydrobenzoin  vras  effected  by  passing  their 
vapours  through  a  tube  containing  infusorial  earth,  at 
reduced  pressure,  whereby  secondary  reactions  were 
avoided.  At  250—300°  primary-tertiary  glycols 
yielded  only  aldehydes  and  at  400—450°  only  ketones. 
At  250—300°  hydrobenzoin  yielded  diphenylacetalde- 
hyde,  a  little  deoxybenzoin,  and  unchanged  glycol, 
whilst  at  400—450°  phenyl  benzyl  ketone  and  a  little 
benzaldehyde  (from  the  dissociation  of  hydrobenzoin) 
were  obtained.  It  is  suggested  that  an  aldehyde  is 
first  formed  on  dehydration  and  equilibrium  between 
aldehyde  and  ketone  is  set  up,  with  displacement  in 
the  direction  of  ketone  at  higher  temperatures,  the 
latter  substance  having  absorption  bands  nearer  the 
visible  region.  Thus  diphenylacetaldehyde  when 
treated  in  the  same  manner  as  the  glycols  was  con¬ 
verted  into  deoxybenzoin  at  400—450°,  which  result 
supports  the  theory.  An  ethylene  oxide  is  suggested 
as  intermediate  in  the  change  from  glycol  to  aldehyde. 

"  J.  D.  Fulton. 

Reactivity  of  atoms  and  groups  in  organic 
compounds  ;  the  carbon-chlorine  bond.  J.  F. 
Norris.  III.  [with  A.  A.  Morton].  Rate  of 
reaction  between  diphenyknethyl  chloride  and 
ethyl  alcohol.  IV  [with  C.  Bantal]  ;  V  [with  J.  T. 
Blake],  Rates  of  reaction  between  derivatives 
of  diphenylmethyl  chloride  and  ethyl  or  isopropyl 
alcohol*  VI  [with  D.  V.  Gregory],  Rates  of 
reaction  of  benzoyl  chloride  and  some  derivatives 
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with  isopropyl  alcohol  (J,  Amer,  Chem.  Soc.,  1928, 
50, 1795—1803, 1804—1808, 180,8—1812, 1813— 1816). 
Ill —In  order  to  examine  the  effect  of  substituents 
on  the  strength  of  the  carbon-chlorine  linking,  t. be¬ 
rates  of  formation  of  hydrogen  chloride  from  a  large 
number  of  alkyl  or  acyl  chlorides  and  ethyl  or  iso¬ 
propyl  alcohol  have  been  conductometrically  deter¬ 
mined.  Goldschmidt’s  values  for  the  conductivity 
of  absolute  ethyl-alcoholic  hydrogen  chloride  (A,,  1915, 
iis  136)  have  been  confirmed  by  further  measurements. 
An  approximate  correction  for  the  effect  of  non- 
electrolytes  on  the  conductivity  of  alcoholic  hydrogen 
chloride  has  been  obtained  by  correlating  the  percent¬ 
age  lowering  of  the  specific  conductivity  produced  by 
8  hydrocarbons  and  halogenobenzenes  with  their  moh 
volumes.  The  velocity  of  reaction  of  diphenylmethyl 
chloride  with  ethyl  alcohol  in  0*1 — 0*02A  solution  at 
25°  corresponds  closely  with  that  required  for  a 
reversible  umraoleeular  reaction.  The  velocity 
coefficient  in  the  forward  direction  (Aa).  calculated  by  a 
new  method,  is  not  affected  by  as  much  as  10% 
of  impurity  in  the  diphenylmethyl  chloride,  but  is 
increased  by  traces  of  water.  On  this  account, 
higher  values  are  obtained  for  kt  by  titration  measure¬ 
ments.  Experiments  at  0°  give  a  value  of  about  4  for 
the  temperature  coefficient,  k,  +i8/ktf  of  the  forward 
reaction. 

IV.  The  values  of  kv  calculated  by  the  above 
method,  are  tabulated  for  15  mono-  and  di -substituted 
diphenylmethyl  chlorides  and  ethyl  alcohol  at  25°, 
diphenylmethyl  chloride  itself  being  unity.  The 
positive  effect  of  substituents  on  the  mobility  of  the 
chlorine  atom  is  greatest  in  the  ^-position  and  is  not 
parallel  with  the  orienting  effect  in  aromatic  sub¬ 
stitution.  The  order  of  influence  of  p-substituents  is 
OMe >  OPh  > E t >Me >  Ph  >  Ca  0H7  >  Cl  >  Br ,  the  last 
two  having  a  depressant  effect  which  is  greatest  in  the 
o-position.  This  is  in  good  agreement  with  the  order 
found  by  Olivier  (A.,  1923,  i,  197,  908)  for  the 
hydrolysis  of  substituted  benzyl  chlorides.  The 
methoxy-  and  phenoxy-diphenylmethyl  chlorides  are 
coloured  and  react  much  more  readily  with  water  and 
alcohols  than  does  benzoyl  chloride.  There  is  no 
relation  between  the  activating  effect  of  a  radical 
and  its  effect  on  the  dissociation  constant  of  an 
acid.  Thus,  p-toluic  acid  and  phenylacetie  acid 
arc  nearly  equal  in  strength,  but  the  values  of  for 
phenyhp-tolylmethyl  chloride  and  aP-diphenylethyl 
chloride  with  ethyl  alcohol  are  16*2  and  0-0004, 
respectively.  The  velocity  coefficients  of  the  pp*-di- 
ehloro-  and  pp'-dimethyl-diphenylmethyl  chlorides 
are  approximately  the  squares  of  those  for  the  corre¬ 
sponding  m onosubstituted  derivatives.  The  mobility 
of  the  hydroxylic  hydrogen  in  isopropyl  alcohol 
calculated  from  for  the  reactions  between  this 
alcohol  and  diphenylmethyl  chloride  and  its  pp'-di- 
chloro-dcrivative  is  11%  and  15%,  respectively,  of 
that  of  the  hydroxylic  hydrogen  in  ethyl  alcohol 
(cf.  A,,  1925,  i,  626).  The  following  derivatives  of 
diphenylmethyl  chloride  have  been  prepared  from  the 
corresponding*  carbinols  by  Montague’s  method  (A., 
1907,  i,  141) ;  p -phenyl-,  m.  p.  71—72-5°;  p -chloro-, 
b,  p.  172 — 173°/6  mm,;  p -methyl-,  b.  p.  147- — 148°/ 
2  mm. ;  oily  o-chloro-,  decomp.  90°;  pp* -dimethyl-, 
m.  p.  41—43*5°,  and  p-bromo-,  b.  p.  188— 191°/10  mm. 


V.  The  following  are  described :  pkenybodolyl- 
methyl  chloride ,  m,  p.  40—40*5°,  red,  oily  phmyl- 
p -anisylmethyl  chloride ;  di-p4olylmctkyl  chloride,  m.  p. 
45—46°;  p  -phenoxydiphenylcarbinol,  m.  p.  75'“"; 
orange  p -phenoxydiphemjlmethyl  chloride ,  m.  p.  40— 
50° ;  p -ethyldiphenylcarbmol,  m.  p.  33°;  p -etkyldu 
■phenyhmihyl  chloride,  b.  p.  122°/1 — 2  mm. ;  pink,  oily 
phenyho-anisylmethyl  chloride ,  phenyl- vi-Tiaphlhylmethyl 
chloride >  m,  p.  64—64*5°;  p -bromodiphcnylcarb i nol , 
in.  p.  63°;  oily  phenyl -m4ohjhnelhyl  chloride ,  and 
m-cliloroddpkenyhmikyl  chloride.  The  reaction  velo¬ 
cities  of  these  chlorides  with  ethyl  alcohol  are  tabul¬ 
ated  and  the  results  arc  discussed  in  the  preceding 
section. 

VI.  The  reactions  between  isopropyl  alcohol  and 
benzoyl  chloride  and  its  p-chloro-,  p-bromo-,  pdodo-s 
o-nitro-,  p-nitro-,  and  p- methyl  derivatives  at  25° 
have  been  followed  by  determining  conductometrically 
the  hydrogen  chloride  formed.  Hydrogen  chloride 
reacts  slowly  with  isopropyl  alcohol  at  25°,  the 
conductivity  of  a  (>075iV-solution  changing  by  0-4% 
and  of  a  0-006 Absolution  by  2%  per  hr.,  but  by  using 
observations  made  at  times  of  less  than  1  hr.  the  error 
from  this  source  becomes  negligible  for  the  present 
purpose.  A  correction  is  also  introduced  for  the  effect 
of  the  non- electrolytes.  The  reactions  are  unimole- 
eular  up  to  30%  conversion.  The  effect  of  jmsub- 
stituents  in  increasing  the  mobility  of  the  chlorine 
atom  is  in  the  order  N 02>Bf> Cl  > I > Me ,  the  last 
having  a  depressant  action.  This  order  is  the 
opposite  to  that  observed  with  the  diphenylmethyl 
chlorides.  In  general,  therefore,  the  lability  of  the 
carbon-chlorine  linking  is  increased  by  introducing  a 
positive  or  negative  radical  into  a  molecule  containing 
groups  of  the  same  sign  (e.g,,  Br  or  N02  into  benzoyl 
chloride;  Me  or  Ph  into  diphenylmethyl  chloride) 
and  decreased  by  introducing  it  into  a  molecule 
containing  groups  of  opposite  sign. 

H.  E.  P.  Notton, 

Colour,  mol.  wt.P  and  electrolyte  character  of 
derivatives  of  tr iphenylmethane ,  I.  Lifschitz 
and  G.  Girbes  (Ber,,  1928,  61,  [JJ],  1463—1491).— 
Triphenylm ethane  derivatives  can  be  divided  into 
two  classes  of  compounds,  Ar3CX.  In  the  first  series, 
the  C-X  linking  is  homopolar  as  far  as  can  be  ascer¬ 
tained.  The  substances  are  non-electrolytes  and  do 
not  yield  triphenylmethyi  ions.  Triphcnylmethane, 
triphenylethane,  their  cyanides,  azides,  and  sulphonic 
acids,  belong  to  this  series.  In  the  second  class,  the 
C-X  linking  is  heteropolar  and  can  give  rise  to  ions. 
This  occurs  only  by  intrusion  of  solvent  or  other 
molecules  [Ar30X]+R  [Ar30** R]*+ XT  The 

incidence  and  extent  of  such  intrusion  depend  on  the 
nature  of  R  and  the  tenacity  of  the  group  X  in  the 
first  sphere.  The  electrolytes  II  arc  naturally  not 
optically  identical  with  the  initial  substances  I,  but 
the  difference  can  usually  be  appreciated  only  in  the 
ultra-violet.  According  to  the  nature  of  It,  the 
electrolytes  II  may  be  colourless  or  coloured.  Greatly 
deformable  molecules  R  may  cause  absorption  in  the 
region  of  greater  wave-length.  Thus  the  thiocyanates 
are  colourless  when  dissolved  in  alcohol  or  acetone,  but 
yield  more  or  less  intense  yellow  or  orange  solutions  in 
phenol.  More  pronounced  colour  may  further  be 
occasioned  by  structural  modification  of  the  cation, 
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e.gc,  by  transformation  to  the  qu  monoid  form,  thus 

yielding  compounds,  |"fJi2C 

quinols  show  selective  absorption  in  the  visible  part 
of  the  spectrum  which  does  not,  however,  resemble 
that  o f  dyes .  Fin al ly,  an  in tr ud ed  m ol e e u  1  e  R  (fr om  a 
second  molecule  of  the  solvent)  can  function,  thus 
giving  menquinonoid  ions  with  pronounced  dye-like 
absorption.  Such  autocomplex  formation  is  parti¬ 
cularly  marked  when  the  concentration  is  great,  X  has 
a  pronounced  tendency  to  ionisation,  and  the  medium 
has  slight  intrusive  power. 

The  derivatives  of  triarylmethylearbinols  exist  in  a 
colourless  and  a  coloured  series.  Apart  from  the 
actual  dye  salts,  the  colour  of  the  solutions  depends  on 
the  concentration,  temperature,  and  medium,  the 
sequence  of  the  latter  being  :  ether,  alcohol,  acetone, 
nitrobenzene,  acetonitrile,  camphor,  chloroform.  Other 
things  being  equal,  the  colour  increases  with  the 
concentration  and,  particularly,  with  the  temper¬ 
ature.  Among  the  actual  dye  salts  of  the  rosaniline 
and  malachite-green  series,  the  transition  colourless 
coloured  by  change  of  medium  and  temperature 
has  not  previously  been  observed.  In  addition  to  the 
coloured  forms,  however,  colourless  varieties  are 
observed  with  the  azides,  ferrocyanides,  and  thio¬ 
cyanates  of  malachite-green  and  crystal -violet  which 
are  particularly  stable  in  the  di  ami  no-  series  in  the 
increasing  sequence,  thiocyanate  -  >■■  ferrocyanide 

— >  azide.  The  photochemical  transition,  colourless 
^=2=  coloured,  cannot  be  studied  with  the  azides  which 
undergo  decomposition  under  the  influence  of 
ultra-violet  light.  Solutions  of  malachite -green  azide 
contain  an  equilibrium  mixture  of  true  dye  salt  and 
of  a  colourless  form  ;  this  equilibrium  is  established 
with  remarkable  rapidity.  If  to  such  an  almost 
colourless  solution  mercuric  cyanide  or  thiocyanate  is 
added,  an  intense  colour  is  immediately  developed 
owing  to  the  formation  of  double  salts  with  the  dye 
salt.  Similar  equilibria  exist  in  the  cases  of  the  salts 
of  malachite-green  etc.  with  mineral  acids  as  evidenced 
by  the  production  of  the  more  intensely  coloured 
complex  oo  in  pounds  containing  heavy  metals,  but 
in  these  cases  the  balance  is  displaced  greatly  towards 
the  dye  salt  side.  Only  the  typical,  true  methane 
compounds,  particularly  the  cyanides,  maintain  an 
individual  position.  With  these,  transformation  can 
be  effected  only  by  illumination.  Precisely  similar 
relationships  are  observed  among  the  cyanides  and 
azides  of  triphenylcarbinol  and  its  m ethoxy- deriv¬ 
atives. 

The  cyanides  of  triphenyl-,  diphenylanisyl-,  phenyl- 
dianisyl-,  and  trianisy  bear  binds  "give"  colourless 
solutions  with  normal  mol.  wt.  in  all  media.  In  the 
almost  non-dissociating  chloroform,  the  thiocyanates 
are  unimolecular,  although,  the  solutions  are  slightly 
coloured ;  the  values  are  independent  of  the  "con¬ 
centration  within  experimental  limits.  In  alcohol, 
the  thiocyanates  give  values  corresponding  with 

GO . “75%  of  the  theoretical  *  the  dissociation  increases 

with  increasing  dilution  and  since  the  substances  are 
completely  stable  in  boiling  alcohol,  the  phenomenon 
most  be  regarded  as  electrolytic  dissociation.  In 
confirmation,  the  solutions  in  contrast  with  those 
of  the  cyanides  exhibit  marked  electrolytic  con¬ 


ductivity.  The  compounds  are  therefore  sharply 
differentiated  from  the  typical,  coloured  carbonium 
salts  of  which  the  stable  perchlorates  of  methoxylated 
triphenylcarbinols  have  been  investigated.  Their 
solutions  in  chloroform  exhibit  greatly  exalted 
mol.  wfcs.  which  increase  markedly  with  increasing 
concentration.  The  relative  intensity  of  colour 
increases  in  a  similar  manner.  Identical  relationships 
are  found  cryoscopically  in.  camphor.  In  less 
intensely  coloured  solution  in  acetone,  the  mol.  wt. 
is  much  lower  and  almost  completely  independent  of 
the  concentration.  In  freezing  nitrobenzene  (orange 
solution)  trianisyl carbonium  perchlorate  exhibits  low 
mol.  wt.  {the  solution  is  a  good  conductor  of  electricity); 
in  the  boiling  solvent  (almost  blackish-red  solution) 
the  results  are  much  higher.  The  strongly  coloured 
solutions  of  the  perchlorates  therefore  invariably 
contain  associated  polymeric  salt,  the  mol.  wt. 
approaching  the  normal  more  closely  as  the  solutions 
become  less  absorptive. 

Under  all  conditions  the  cyanides  and  azides  of 
triphenylcarbinol  and  met  boxy  triphenylcarbinols  are 
n  on -electrolytes.  This  is  also  true  of  the  cyanides  of 
diamino-  and  triamino-triph enylmethane  dyes.  Pre¬ 
servation  of  the  solutions,  addition  of  complex- 
forming  salts,  and  protracted  heating  do  not  induce 
electrolytic  conductivity,  which  can  be  caused  only  by 
irradiation.  In  alcoholic  solution  malachite-green 
azide  exhibits  distinct  electrolytic  conductivity, 
which  is  less  pronounced  in  its  less  intensely  coloured 
solution  in  nitrobenzene.  Colour  and  conductivity 
appear  parallel.  In  harmony,  both  are  increased  by 
the  addition  of  anionic-complex -forming  substances, 
such  as  mercuric  cyanide.  Comparison  of  the 
behaviour  of  solutions  of  malachite-green  chloride  with 
those  of  normal  electrolytes  shows  that  the  former 
must  contain  a  proportion  of  undissociated  colourless 
form.  In  these  cases,  the  position  of  the  equilibrium 
depends  on  the  medium;  the  relative  conductivity 
diminishes  in  the  sequence  alcohol,  acetone,  aceto¬ 
nitrile,  nitrobenzene.  This  is  most  clearly  shown 
with  the  ferrocyanides  of  triphenyl-  and  the  methoxy- 
triphenyl-earbinois .  These  colourless  salts  afford 
colourless  or  very  feebly  coloured  tri  aryl  methyl  ions 
and  thus  are  completely  analogous  to  the  corre¬ 
sponding  thiocyanates.  Solutions  of  the  latter  do  not 
immediately  attain  their  maximum  conductivity 
unless  heated .  The  perchlorates,  as  typical  carbonium 
salts,  have  been  investigated  in  the  same  media.  In 
alcohol,  the  slight  difference  in  conductivity  between 
the  yellow  trianisylearbonium  salts  and  the  colourless 
mono-  and  di-anisyl  compounds  is  remarkable.  The 
relatively  high  values  of  {x,  in  comparison  with 
tetraethyl  ammonium  salts,  is  probably  not  due  to 
alcoholysis.  In  acetone,  the  colour  disappears  or 
diminishes  abnormally  with  dilution,  whereas  con¬ 
ductivity  increases  normally.  This  is  possible  only 
if  the  triarylm ethyl  ion,  [Ar30-~CQMe2],  is  colour¬ 
less  or  only  faintly  coloured  and  the  intensely  coloured 
ions  produced  at  a  higher  temperature  are  more  highly 
complex  or  raenquinonoid,  Similar  observations  are 
m ade  in  acetonitrile.  In  nitrobenzene,  between  5'°  and 
100°,  the  temperature  coefficients  of  carbonium  and 
ammonium  salts  diminish  continuously  with  rise 
of  temperature,  whereas  the  colour  of  the  carbonium 
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solutions  deepens  from  orange  to  dark  red.  Colour 
therefore  has  no  influence  on  conductivity  but  is 
intimately  associated  with  increase  of  mol.  wt. 

The  following  new  compounds  or  amended  data  are 
recorded  :  tri-p~anisylmethane,  m.  p.  49°,  which  gives 
a  red  colour  with  sulphuric  acid  ;  tri-p-anisylcarbinol, 
m.  p.  82° ;  phenyldi-p-anisylmethane,  m.  p.  99—100°; 
phenyldi-p-anisvlcarbinol ;  tr i -p-anisylmethyl  per¬ 
chlorate ,  m.  p.  193°;  phenyldi-p -anisylmethyl  per¬ 
chlorate,  m,  p.  210°  (instead  of  m.  p.  113 — 114°,  as 
recorded) ;  diphenyl-p -anisylmethyl  perchlorate,  m.  p. 
191°;  triphenylm ethyl  perchlorate,  m.  p.  150° ; 
tri-p-anisylacetonitrile,  m.  p,  128°;  phenyldi-p-anisyl- 
acetonitrile ,  m.  p.  95°;  diphenyl-p-an isylacetonitrile , 
m.  p.  117 — 118° ;  from  the  chloride  and  mercuric 
cyanide ;  tri-p-anisylmethyl  thiocyanate ;  phenyldi- 
^-anisylmethyl  thiocyanate,  m.  p.  112*,  from  the  corre- 
spending  perchlorate  in  chloroform  and  potassium 
thiocyanate ;  diphenyl  -  p  -  anisylmethyl  thiocyanate, 
m.  p.  72°;  triphenylmethyl  azide ,  m.  p.  65°,  from  the 
perchlorate  in  chloroform  and  sodium  azide ;  tri- 
p -anisylmethyl  azide,  m.  p.  74° ;  malachite-green 
azide,  m.  p.  118 — 1 19°  ;  tri-p -anisylmethyl  ferrocyanide, 
m.  p.  230°  (decomp.) ;  phenyldi -^-anisylmethyl  ferro¬ 
cyanide,  in.  p.  192°  (also  +CHC13) ;  diphenyl - 
p -anisylmethyl  ferrocyanide ,  m.  p.  238°  (decomp.) 
(also  +  CHG13) ;  triphenylmethyl  ferrocyanide,  m.  p. 
280°  after  darkening  at  270°  (also  +2CHCL3) ;  p- di- 
methylaminobenzylideneacetone,  tile-red  crystals, 
m.  p.  128°,  or  yellow  leaflets,  m.  p.  135°.  H.  Wren. 

Preparation  of  phenolsulphonephthalein  and 
bromo [phenol] sulphonephthalein.  R.  Freas  and 
E.  A.  Provine  (J.  Amen  Chem.  Soe.,  1928,  50,  2014 — 
2017) . — Phenolsulphonephthalein  is  conveniently  pre¬ 
pared  by  heating  together  saccharin  (1  mol.),  phenol 
(5  mols.),  and  sulphuric  acid  (4  mols.)  at  120°  for  at 
least  48  hrs.  More  colouring  matter  is  produced  at 
higher  temperatures,  but  it  contains  sulphonic  acids. 
Addition  of  metallic  sulphates  affects  the  yield 
unfavourably.  Aluminium,  zinc,  and  ferric  chlorides, 
and  phosphoric  acid  (85%)  are  inferior  to  sulphuric 
acid  as  condensing  agents.  The  dye  is  purified  by 
repeated  precipitation  from  sodium  carbonate  solution, 
and  is  then  suitable  for  conversion  into  pure  bromo- 
phenol-blue  (tetrabromophenolsulphonephthalein). 

H.  E.  F.  Notton. 

Benzyl  cMoromethyl  ether  and  dibenzyl- 
formal.  P.  Carre  (Bull.  Soc.  chim.,  1928,  [iv],  43, 
767 — 768).— See  this  vol.,  880, 

cj/cloPropylmethyl-alkylacetic  acids,  and  their 
bactericidal  action  towards  B.  leprai.  XIII. 
J,  A.  Aryin  and  E.  Adams  (J.  Amer.  Chem.  Soc.,  1928, 
50,  1983 — 1985). — Toxicity  towards  B.  leprae  is  not 
evident  in  members  below  ci/clopropylmethyloctyl- 
acetic  acid  and  reaches  a  maximum  in  the  acids 
containing  16  or  17  carbon  atoms.  The  bactericidal 
effect  does  not  differ  markedly  from  that  of  acids  of 
the  same  mol.  wt.  containing  5-  or  6-membercd  rings. 
cye/oPropylmethyl  bromide  (cf.  von  Braun,  A.,  1925,  i, 
1401),  the  preparation  of  which  is  detailed,  is  converted 
by  standard  methods  into  ethyl  cyclo proprylmeihyl- 
malonate,  b.  p.  129 — 133°/I8  mm.,  nf}  T4363,  df 
1*0216,  and  the  following  ethyl  cyclo propylmethyl-n- 
(dkyl-malonates  (the  b.  p.  nf„  and  df  of  each  being 


given):  -amyl-,  122 — 125°/1*7  mm.,  1*4459,  0*9770; 
-hexyl-,  139—142°/2*9  mm.,  1*4470,  0*9685;  -heptyU, 
146 — 14972’7  mm.,  1*4481,  0*9613  :  -octyl-,  149—154°/ 
2*3  mm.,  1*4491,  0*9559;  -nonyl-,  165— 168°/2*5  mm., 
1*4503,  0*9512 ;  -decyl-,  162— 106°/1*9  mm.,  1*4510, 
0*9460:  -undecyl-,  186 — 189°/3  mm.,  1*4519,  0*9419; 
-dodecyl-,  183 — 181°/2  mm.,  1*4526,  0*9395;  -tetra- 
decyl-,  192 — 195°/1  *9  mm.,  1*4530,  0*9377  ;  and  cyclo- 
propylmethyl-n-alfa/l-acetic  acids:  -amyl,  112—115°/ 
1*4  mm,,  1*4469,  0*9375;  -hexyl-,  130—13271*8  mm., 
1*4498,  0*9253;  -heplyl-,  136—13972  ram.,  1*4509, 
0*9236;  -octyl-,  146 — 149°/2*1  mm.,  1*4529,  0*9142; 
-nonyl-,  162 — 164°/2*3  mm.,  1*4545,  0*9105;  -decyl-, 
176—17872*7  mm.,  1*4553,  0*9064 ;  -undecyl-,  m.  p. 
27—28°,  b.  p.  186 — 189°/3  mm. ;  - dodecyl in.  p.  29— 
30"J,  b.  p.  191 — 19573  mm. ;  and  -tetradecyl- ,  m,  p. 
35—37°,  b.  p.  176—1797*1*3  mm.  H.  E.  F.  Notton. 

p-A2-cl/cfoPentenylethyl-alkylacetic  acids  and 
their  bactericidal  action  towards  B.  leprae. 
XII.  J.  A.  Arvtn  and  11.  Adams  (J.  Amer.  Chem. 
Soc.,  1928,  50,  1790 — 1794 ;  cf.  this  vol.,  754), — As  in 
other  series,  the  toxicity  of  these  acids,  and  of  some 
new  cydopentenyhalkylacetic  acids,  reaches  a 
maximum  with  the  members  containing  16 — 18 
carbon  atoms.  In  all  series  hitherto  examined,  acids 
of  approximately  the  same  mol.  wt.,  ‘whether  saturated 
or  unsaturated,  are  nearly  equal  in  bactericidal  power. 
(3-A2-c?/c£oPentenylethyl  alcohol  (cf.  Noller  and  Adams, 
A.,  1926,  1 137)  is  converted  by  standard  methods  into 
P-A2-eyelo pentenylelhyl  bromide ,  b.  p.  71 — 72°/16  mm,, 
1*4995,  df  1*2869;  8-A2-cyclo pentenylbutyl  alcohol , 
b.  p.  118— 123724  mm.,  nf  1*4723,  df  0*9317  (by¬ 
product,  b.  p.  98 — 103o/24  mm.) ;  S-A2-cyclo pentenyl¬ 
butyl  bromide,  b.  p.  82 — 86°/5  mm.,  rif!  1*4942,  df 
1*2229;  ethyl  $-&2-cyclopentenylhntylmalonate,  b.  p. 
152—155/3  mm.,  nf}  1*4598,  df  1*0077,  and  8-A2-eyclo- 
pentenylbutylacet ic  acid,  b.  p.  149 — 154°/5  mm.,  rif 
1*4740,  df  6*8952.  The  b.  p.,  rif  and  df,  respectively, 
of  the  following  are  :  ethyl  (J  -  A 2-  cy  c  1  opentenylethyl  - 
alhyl-malonates  :  - n-hexyl 152 — 155°/2  mm.,  1*4598, 
0*9742  ;  -n -heptyl-,  159— 162°/l*4mm.,  1-4602,  0*9649  ; 
-n-octyl-,  178 — 181°/2  mm.,  1*4605,  0*9624 ;  -n-nonyl-, 
176—18071*5  mm.,  1*4609,  0*9567  ;  -n -decyl-,  183— 
187°/2*1  mm.,  1*4613,  0*9531 ;  -n-undecyl-,  190— 
19472*1  mm.,  1*4616,  0*9486,  and  -n-dodecyl- ,  197— 
201°/2*2  mm.,  1*4618,  0*9460 ;  ethyl  A2-oyclopenienyl- 
alkyl-malonates  ;  -n-decyl-,  170 — 172°/1*5 mm.,  I*46l6, 
0*9642;  -n -undecyl-,  176—18071  mm.,  1*4622,  0*9598, 
and  . n-dodecyl -,  193—19672  mm.,  1*4627,  0*9559; 
3-A2-cyclo pentemjlethyl-alhjl-acetic  acids  :  -n-hexyl-, 
160—16372*3  mm.,  1*4697,  0*9426  ;  -n-heptyl-,  166— 
168°/2*2  mm.,  1*4698,  0*9358 ;  -11  -octyl- ,  174— 176°/1*8 
mm.,  1*4700,  0*9315;  -n -nonyl-,  183—18572  mm., 
1*4701,  0*9269;  -n-decyl-,  186— 18871*5  mm.,  1*4702, 
0*9227  ;  ~n -undecyl-,  190 — 19371*3  mm.,  14703, 
0*9196,  and  -n-dodecyl,  199 — 20371*5  mm.  (m.  p. 
30 — 31*5°);  A2~eyclo  pentenyl-allcyl-acetic  acids : 

- n-decyl 183 — 18671*5  min.,  1*4692,  0*9319; 

-n -undecyl-,  188—19071 ’5  mm.  (m.  p.  36—38°); 
-n-dodecyl-,  202 — 204 °/2  mm.  (m.  p.  38 — 39°) ;  and 
P"A2-cyclo penlenylethylacetic  acid ,  125 — 126°/4  mm., 
1-4718,  0*9904.  [With  C.  R.  Noller].  Magnesium 
p-A2-cyc?upentenylethyl  bromide  and  methyl  75- 
aldehydo-octoatc  yield  0 -hydroxy -K-A2-cyolopenlenyl- 
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undecoate,  b.  p.  177— 179°/2  mm.,  14720,  df 
0*9874,  which  is  hydrolysed  by  alcoholic  potassium 
hydroxide  to  0  -  hydroxy -k-  A2-  cy  clo pentenylundecoi  c 
acid  ( G -hydroxy -dl-kydnocarp i c  add ),  m.  p.  62*0— 
62*8°.  H.  E.  F,  Hgtton. 

Thermal  decomposition  of  thiobenzanilide. 
A.  W.  Chapman  (J.C.S.,  1928,  1804— 1897).— Thio- 
benzanilide  decomposes  when  heated  at  250°  or  higher 
temperatures  yielding  hydrogen  sulphide  (37 — 40%), 
1  -phenylbenzthiazole  (I),  (38 — 58%),  s-diphenylbenz- 
amidine  (II)  (11 — 19%),  stilbene,  and  tetraphenyl- 
thiophen  (III)  (cf.  Jacobson,  A.,  1886,  700).  The 
following  mechanism  is  suggested  :  Ph‘CS*NHPh  — >• 

PhC<§>C6H4  (I)  +2H.  2H+Ph-CS-NHPh  — > 

NH2Ph+Ph-CHS.  NH2-Ph+Ph-CS-NHPh  — > 

NPh !CPh -NHPh  (II)  +H2S.  Ph-CHS  - — 

CHPh.'CHPh  +(-?pJ.'qp (HI)  +H2S  (cf.  Baumann 

and  Klett,  A.,  1892,  185).  M.  Clark, 

Bromination  of  p-aminobenzoic  acid  and  its 
ethyl  and  butyl  esters.  A.  Leulier  and  J.  Dinet 
(J.  Pharm.  Chim.,  1928,  8,  [viii],  57—61;  cf.  A., 
1927,  1186). — According  to  the  concentration  of 
hydrobromic  acid  employed,  monobromo-,  m.  p.  225° 
(Maquenne  block),  and  dibromo-  (chars  320°)  deriv¬ 
atives  of  p-aminobenzoic  acid  have  been  obtained  in 
yields  of  60%  and  57%,  respectively,  by  the  action  of 
hydrogen  peroxide  on  a  solution  of  the  amino-acid 
in  aqueous  hydrobromic  acid.  Bromination  of  the 
ethyl  ester  gave  80%  of  the  monobromo-compound , 
m.  p.  92°,  and  the  butyl  ester  gave  90%  of  mono- 
bromo-derivative,  m.  p.  63°.  The  esters  did  not 
.  appear  to  have  lost  their  anaesthetic  properties  nor  did 
the  toxicity  appear  to  be  increased  by  bromination. 
Under  similar  conditions,  the  nitrobenzoie  acids  are 
not  brominated.  E,  H.  Sharfles. 

Action  of  organo-magnesium  compounds  on 
^-substituted  cinnamic  anilides,  K.  Maxim  and 
N.  Ioaxib  (Bub  Soc.  Chim.  Romania,  1928,  10, 
29 — 48 ;  cf,  Maxim,  this  voL,  519). — Cinnamic 
methyl-  and  ethyl-anilides  and  diphenylamide  react 
quantitatively,  like  the  diethylamide  (loc,  cit.),  with 
organo-magnesium  halides  to  give  after  hydrolysis 
the  corresponding  amides  of  ^-substituted  J3 -phenyl  - 
propionic  acids,  and  a  cheaper  route  to  these  acids  is 
thus  provided.  Cinnamic  meikylanilide ,  m.  p.  70°, 
b.  p.  231°/lo  mm.3  ethylanilide,  m.  p.  46°,  b.  p.  234°/15 
mm,,  and  diphenylamide,  m.  p.  150°,  are  prepared 
from  cinnamoyl  chloride  and  the  appropriate  amines. 
By  their  interaction  with  magnesium  ethyl  and  phenyl 
bromides  the  following  compounds  are  obtained  : 
p -phenylvaleric  meikylanilide,  b.  p.  206°/12  mm.  (free 
acid,  m.  p.  66°),  ethylanilide,  b,  p.  244°/15  mm.,  and 
diphenylamide ,  m,  p.  52—53°,  b.  p.  265°/18  mm. ; 
$$-diphenylpropionic  meikylanilide ,  b,  p.  261°/13  mm. 
(free  acid,  m.  p.  155°),  ethylanilide,  h.  p.  278°/25  mm., 
and  diphenylamide ,  m.  p.  130°.  Magnesium  methyl 
iodide,  on  the  other  hand,  reacts  only  slowly  with  the 
cinnamic  anilides,  addition  taking  place  at  the 
carbonyl  group  with  elimination  of  amine  and  pro¬ 
duction  of  styryl  methyl  ketone.  C.  Hollins. 


Addition  of  halogens  to  unsaturated  acids  and 
esters.  I.  Addition  of  equimolecular  mixtures 
of  bromine  and  chlorine  to  cinnamic  acid  and 
its  derivatives  in  non-hydroxy  lie  solvents. 

N.  W.  Hanson  and  T.  C.  James  (J.C.S.,  1928, 1955— 
1966). — An  equimolecular  mixture  of  bromine  and 
chlorine,  dissolved  in  carbon  tetrachloride,  reacts 
additively  with  cinnamic  acid,  behaving  as  a  solution 
of  hypothetical  bromine  monochloride.  Two  acids 
are  obtained  and  these  are  shown,  by  analysis  and  by 
their  reactions  with  two  equivalents  of  methyl- 
alcoholic  potassium  hydroxide,  to  be  the  two  stereo- 
isomeric  p-chloro-  a-brom  o-  p  -phenylpropionic  acids, 
analogous  with  cinnamic  acid  dihalides  (higher-melting) 
and  a-fto-dihalides  (lower -melting),  respectively.  The 
higher-melting  acid  (I)  has  m.  p.  182°  (Erlenmeyer,  A., 
1896,  i,  302).  a  llo  -  p  -  Ckloro  -  a  -  bromo  -  p  -phenylpropion  ic 
acid  (II)  has  m.  p.  75°.  When  treated  with  methyl- 
alcoholic  potassium  hydroxide,  the  acid  (I)  evolved 
39%  by  weight  of  the  available  hydrogen  bromide, 
and  61%  of  the  available  hydrogen  chloride,  the 
product  of  this  elimination  being  a  mixture  of  acids 
from  which  a-bromo-,  a-bromo-aZZo-,  and  (5-chloro- 
alfo-cinnamic  acids  were  isolated.  The  acid  (II)  evolved 
15%  of  hydrogen  bromide  and  84%  of  hydrogen 
chloride,  the  only  product  isolated  being  a-bromo - 
cinnamic  acid.  The  isomeric  a-chloro-p-bromo-p- 
phenylpropionic  acid  (Erlenmeyer,  he.  cit.),  m.  p. 
184*5°,  evolved  hydrogen  bromide  only,  to  the  extent 
of  95%  by  weight  of  the  available  amount.  Kinetic 
experiments  showed  that  “  bromine  chloride  ”  solution 
reacts  with  cinnamic  acid  much  more  rapidly  than 
either  of  the  halogens  separately  and  with  “-methyl- 
cinnamic,  a-bromo-o-methoxycinnamic,  and  m-metli- 
oxyeinnamic  acids  and  methyl  o-methoxy-,  o-methoxy- 
iso-,  and  m-methoxy-cinnamates  much  more  rapidly 
than  bromine  alone.  M.  Clark. 

Influence  of  substituents  in  the  benzene 
nucleus  on  mode  of  reaction  of  silver  salts  of 
G-hydroxycarboxylie  acids  with  acetobromo- 
glucose.  K.  Josephson  (Annalen,  1928,  464, 
227 — 236).— An  investigation  of  the  effect  of  the 
grouping  R  on  the  reaction  between  the  silver  salt  of 
a  substituted  salicylic  acid  and  acetobromoglucose. 
This  reaction  (cf.  Karrer  and  co-workers.  A.,  1921,  i, 
260)  mav  take  either  or  both  of  two  courses,  (I)  and 
(II) :  (I)  0H-G6H3R«CO2Ag+Br-C6H705Ac4  — > 

AgBr+ 0H-C6H3R-C09-C€H?05Ac4  ; 

(II)  Ag0-C6H3R-C02H+Br*C6H705Ac4  — >  AgBr-f 
C02H*CfiH3R*0-C6H705Ac4.  The  three  silver  salts 
having  R~~H»  R— Me  in  position  4  and  R—Me  in 
position  5  all  react  according  to  courses  (I)  and  (II), 
whilst  the  three  silver  salts  having  R=Me  in  position 
3,  R=N02  in  position  3,  and  R=N02  in  position  5  all 
react  in  accordance  with  course  (I)  only  (cf .  Josephson, 
Arkiv  Kemi,  Min,,  Geol.,  1927,  9,  Ho.  36).  It  would 
therefore  appear  that  a  3 -methyl  or  a  3-  or  5-nitro- 
group  hinders  salt  formation  of  the  type  suggested  by 
Karrer  (he.  cit.).  Silver  4  :  5 -dime thoxysalicylate 
reacts  only  along  the  lines  of  (I). 

Tetra-acetylglucose  m-hydroxytolnate  has  m.  p.  151°, 
[a]JJ  —46*5°.  The  corresponding  glucoside,  telm-acetyl- 
glucosido •m-hydrozytolu ic  acid,  has  m.  p.  145°,  [a]j) 
—28*3°,  and  is  hydrolysed  by  barium  hydroxide 


solution  to  p-glucosido -m-hydroxijtol u ic  acid,  m,  p. 
142°,  [ccf>  —56*2°,  - 

Tetra-acetylglucose  3 -nilrosalicylate,  m.  p,  140°,  has 
[a]f  —42*8°  (relate,  mu  p.  145°,  [a}»  -73*5°),  Te/ra- 
acelylglucose  o-nitrosalicylate,  m.  p.  174°,  [«]J  —47*2°, 
forms  an  acetate ,  m.  p*  16C°,  [a]f;  —44*3°,  Ail  rotations 
are  for  chloroform  solutions.  E.  E.  Turner. 

Chaulmoogxoyl  derivatives  of  lactates  and 
salicylates.  S.  Santiago  and  A.  P.  West  (Philip¬ 
pine  J.  ScL,  1928,  35,  405 — 409). — Chaulmoogroyl 
chloride  {ibid,,  1927,  33,  265)  reacts  with  hydroxy- 
esters  to  give  methyl  and  ethyl  chaulm oogroyl-lacta tes , 
m.  p.  51 — 54°  and  54 — 57 respectively,  ethyl  and 
butyl  chan Imoogroylsa l icylates ,  m.  p.  48—51°  and 
49 — 50°,  respectively,  and  the  corresponding  methyl, 
phenyl,  amyl ,  and  momnyl  esters,  all  unstable,  decom¬ 
posing  at  about  40°.  E.  W.  Wigs*  all. 

Catalytic  reduction  of  hydroxybenzoic  acids. 

F.  Bala§  and  A.  Kosik  (Casopis  Oeskoslov.  Lek., 

1927,  7, 118—121, 186—138, 191—192 ;  Chem.  Zentr., 

1928,  i,  1173). — Reduction  of  aqueous  salicylic  acid  by 
hydrogen  and  colloidal  platinum  at  60°  yields  finally 
cycZohexanol  in  50%  yield.  Similarly,  m~  and 
pdiydroxvbenzoie  acids  yield  hexahydro-?ra-  and 
-p-hydroxybenzoic  acids,  respectively. 

A.  A.  Eldribge. 

ort/io-Effect  and  reactivity.  I.  Magnitude 
and  cause  of  the  ort/io-efiect  in  the  hydrolysis 
of  aromatic  esters.  K.  Kxndlbr  [with  K.  G, 
Elunger], — Sec  this  vol.,  962. 

Condensation  product  of  salicylic  acid  and 
isovaleric  anhydride.  J.  Daltetqs  (Arch.  Pharm., 
1928,  266,  325 — 328). — The  isovaleryl  analogue  of 
acetvlsalicylic  acid,  which  should  have  interesting 
physiological  properties,  is  not  formed  by  treating  a 
salicylate  with  tsovaleryl  chloride,  nor  by  heating 
salicylic  acid  and  %m valeric  anhydride  at  atmospheric 
or  higher  pressure,  for  here  extensive  decomposition,  if 
anything,  takes  place.  When,  however,  the  anhydride 
and  salicylic  acid  are  heated  at  150°  in  presence  of  a 
small  quantity  of  sulphuric  acid,  imvalerylsalicylic 
acid,  m.  p,  225°  {sodium  salt,  in.  p.  233—236°),  is 
formed.  W.  A.  Silvester. 

Catalytic  reduction  of  mandelic  acids.  K,  W, 
Eosenmund  and  H.  Schindler  (Arch.  Pharm.,  1928, 
266,  281 — 283). — When  benzyl  benzoate  is  reduced 
in  boiling  xylene  solution  by  hydrogen  and  palladium, 
toluene  and  benzoic  acid  are  produced  (Rosenmund 
and  Heise,  A.,  1921,  Ii,  631).  The  esters  of  other 
alcohols  do  not  similarly  give  the  corresponding 
hydrocarbon,  at  least  only  those  which  can  be 
regarded  as  substituted  benzyl  alcohols  in  containing 
an  a- phenyl  group.  A  cetyl  mandelic  acid,  i.e.f 
co  car  boxy  benzyl  acetate,  is  similarly  smoothly  reduced 
to  acetic  acid  and  pheny  lace  tic  acid  (yield  20%  in 
boiling  xylene,  60%  in  boiling  tetralin).  p-Methoxy- 
and  o-chloro- pheny  lace  tic  acids  are  similarly  obtained 
from  the  acetates  of  the  corresponding  mandelic  acids. 
The  diacetyl  derivative  of  o-hydroxymandelic  acid 
gives  directly  o  -  hy  d  r  oxypheny  lacetic  acid,  the 
o-acetyl  group  being  simultaneously  removed,  in  the 
form  of  acetaldehyde.  The  method  affords  a  ready 
means  of  obtaining  substituted  phenylaeetic  acids. 

W.  A.  Silvester. 


Chemical  constitution  and  pungency.  Syn¬ 
theses  of  ethyl  hydroferulate  [<J-4-hydroxy-3- 
m e th oxyphe ny Ip r opi onate]  and  p-4-hydroxy-3- 
methoxyphenylpropyl  alcohol.  H.  Nomura  and 
3.  Hotta  (ScL  Rep.  Tohoku  Imp.  Univ,,  1928,  17, 
693 — 694). — E  thyl  p  A-hydroxy-Z-mdh  oxyphe  nyVprop* 
ionale,  b.  p.  192*5 — 193°/ 17  mm.,  was  prepared  by 
esterification  of  the  acid  with  alcohol  and  sulphuric 
acid.  Reduction  by  sodium  and  alcohol  yielded 
yAdiydroxy  S’ methoxyphenylpropyl  alcohol,  b.  p. 
196716  mm.  The  acid,  ester,  and  alcohol  are  all 
pungent.  R.  1L  L  L  . 

Attempted  synthesis  of  i  some  rides  of  piperic 
acid.  EL  Lohaus  (J.  pr.  Chem.,  1.928,  [ii],  119, 
235 — 271). — An  attempt  to  synthesise  chavicie  and 
t'soehavicic  acids,  the  Avetis*  and  Aa$-tmns- 

A^-cis-isomerides  of  piperic  acid, 
CH20.;C6H3-CH:CH«CH:CH*C02H  (cf.  Ott  and 
others,  A.,  1922,  i,  1026;  1924  i,  418),  could  not  be 
based  on  direct  methods,  as  in  these  the  cis-  would 
invert  to  the  trans-c ompounds  {cL  the  formation  of 
trans- cinnamoyl  chloride  by  the  action  of  thionyl 
chloride  on  crflocinnamic  acid  ;  G.  Maas,  unpublished). 
Hydrogenation  of  an  acetylenic  compound  would, 
however,  be  expected  to  furnish  first  the  less  stable 
prod  net.  Accordingly  the  hydrogenation  of  piper  onyh 
propargylidenemalonic  acid  has  been  investigated . 

Phenylpropurgylidenemalonic  acid  is  prepared  by 
condensing  phenylpropargylaldehyde  diethylacetal 
with  malonic  acid,  filtering,  and  adding  sulphuric  acid 
to  the  mother-liquor;  contrary  to  the  statement  of 
Driessen  (Diss.,  Kiel,  1898),  the  acid  is  soluble  in  dilute 
sodium  hydroxide  solution  without  decomposition. 
Its  -pyridine  salt,  decomp.  114 — 1 16°  (from  alcohol), 
is  soluble  in  water  which  contains  pyridine. 

The  starting-material  for  the  preparation  of  the 
piperonyl  analogue  was  3  :  4-methylenedioxycinnamic 
acid,  obtained  in  improved  yield  by  eliminating  carbon 
dioxide  from  piperonylidenemalonic  acid  in  a  vacuum. 
The  dibromide  was  then  prepared,  and  thence  3  : 4- 
methylenedioxv-u-bromoBtyrene.  From  this,  piper- 
onylacetylene  was  obtained  with  constant  b.  p. 
103°/1 1  mm. ;  the  action  of  magnesium  ethyl  bromide 
then  furnished  the  corresponding  magnesyl  bromide , 
which  was  treated  with  ethyl  orthoformate  in  an 
ether-benzene  mixture  to  give,  after  addition  of 
sulphuric  acid,  p iperonylpropargylaldehyde  diethyl- 
acetal,  b.  p.  188 — 190°/16  mm.  (decomp,  during 
isolation),  with  resinous  products  and  some  bis- 
piperonyldiaeetylene. 

Magnesium  piperonylacetylenyl  bromide  and  ethyl 
formate  in  ether  at  —20°  gave,  after  addition  of 
sulphuric  acid,  the  original  acetylene  and  piperonyl- 
propargylaldehyde ,  m.  p.  76°,  b.  p.  159 — 160°/15  mm., 
with,  under  some  conditions,  an  unknown  substance, 
in.  p.  220°*  The  aldehyde  was  also  obtained  by 
hydrolysing  the  above  acetal  with  very  dilute 
sulphuric  acid ;  decomposition  accompanied  the 
hydrolysis.  The  aldehyde  could  be  prepared  from 
the  acetylene  by  means  of  the  sodium  derivative  only 
by  use  of  a  solution  of  sodium  in  liquid  ammonia  :  it 
did  not,  however,  react  with  ethyl  formate. 

Piperonylpropargyl idenemulon ic  acid,  brown,  in.  p. 
250°  (decomp.),  was  obtained  from  the  acetal  and 
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malonic  acid  in  acetic  acid,  in  best  yield  by  using  the 
crude  product  from  the  acetylene,  without  distillation. 
The  yellow  dipyridine,  salt,  decomp.  231°,  when  treated 
with  dilute  hydrochloric  acid  yielded  a  monopyridine 
salt,  m,  p.  204°,  yellow,  which  on  keeping  with  water 
was  converted  into  a  red  form,  m.  p.  237°, 

The  preparation  of  3  :  4-raethyIenedioxycinnamalde~ 
hyde  (piperonylacraldehyde)  (Ladenburg  and  Scholtz, 
A.,  1895,  i,  42;  Winzheimer,  A.,  1908,  i,  656)  was 
repeated,  and  the  m.  p.  77 — 78°,  b.  p.  175 — 190°/1 
mm.,  obtained.  A  by-product,  m.  p.  100—105°,  gave 
with  jp-nitrophenylhydrazine  a  compound ,  m.  p.  258°. 
From  the  aldehyde  and  malonic  acid,  piperonylidene- 
ethylidenemalonic  acid  (Scholtz,  A.,  1895,  i,  468),  new 
m.  p.  231—232°  (decomp.)  (pyridine  salt,  decomp. 
191—192°),  was  prepared. 

Catalytic  hydrogenation  of  phenylpropargyl- 
aldehyde  diethylacetal,  employing  palladium  adsorbed 
on  charcoal,  yielded  only  £ra?&s-cmnamaldehyde 
diethylacetal,  identified  by  condensation  with 
malonic  acid;  the  free  aldehyde  gave  similar  results. 
Piperonylpropargylaldehyde  yielded  oily  products ; 
piperonylacraldehyde  was  reduced  to  piperonyl- 
propane.  Phenylpropargylidenemalonic  acid  gave 
in  methyl  alcohol  an  oily  product,  in  acetic  acid  an 
°il  regarded  as  eis-eiVeinnamylideneacetic  acid,  with 
some  cinnamylidenemalonic  acid ;  the  sodium  salt 
yielded  an  oily  product,  and  the  pyridine  salt  a  ci$- 
cinnamylidenemalonic  acid,  decomp,  about  106°, 
which  was  also  obtained,  in  less  pure  condition,  when 
palladium  adsorbed  on  barium  sulphate  was  employed. 

From  p iperony lpropargylid enein alonie  acid,  amor¬ 
phous  products  were  obtained  :  it  is  thought  that 
carbon  dioxide  was  lost.  The  products  from  the 
pyridine  and  piperidine  salts  were  also  unsatisfactory ; 
from  the  last,  taww-piperonylethylideneraalonic  acid 
could  be  obtained.  A  small  quantity  of  a  product 
regarded  as  the  c^-form  was  obtained,  and  was  heated ; 
carbon  dioxide  was  lost,  and  a  resinous  mass  obtained, 
from  which  an  amorphous  substance,  m.  p.  160° 
(possibly  impure  isochavieie  acid),  was  separated  by 
extraction  with  benzene. 

The  preparation  of  isopiperic  acid  (Ott,  Bidder,  and 
Heim ann,  A.,  1922,  i,  1027)  was  repeated.  Piperonyl- 
idene-ethylidenemalonic  acid  was  heated  with  quinoline 
at  J6GD  :  the  product  had  m.  p.  155°  (softens  145°). 
■i'soPiperic  acid  with  thionyl  chloride  gave  piperoyl 
chloride,  identified  by  conversion  into  piperic  acid, 
and,  by  piperidine,  into  piperin.  i^oChavicic  acid,  on 
the  other  hand,  undergoes  no  inversion  when  treated 
with  thionyl  chloride.  E.  W.  Wignall. 

Sensitive  differentiation  of  phthalic  and 
terephthalic  acids.  R,  Reran  (Rul.  Soc.  Stiinte 
Cluj,  1927,  3,  308—310 ;  Chem.  Zentr.,  1927,  ii,  2466). 
— On  treatment  of  a  fairly  concentrated  solution  of  a 
copper  salt  with  the  acid  in  2%  aqueous  solution  in 
presence  of  pyridine,  terephthalic  acid  gives  an 
immediate  precipitate  of  the  compound 
[C6H4(C02)21[Cu(H20)3(C5H5N)3]}  whereas  phthalic 
acid  yields  a  precipitate  of  the  compound 
[Cu(C5H5N)2][C6H4(C02)C02H]2  only  after  some 
hours ;  the  test  is  very  sensitive.  The  cobalt  salts 
differ  even  more  markedly  in  solubility. 

A.  A.  Eld  ridge. 


Hydrolysis  of  esters  by  solid  alkali  hydroxides* 
E.  Tassilly,  A.  Relot,  and  M.  Descombes  (Oomph 
rend,,  1928,  186,  1846—1848). — The  method  of 
hydrolysis  of  ethyl  phenylethylmalonate  by  solid 
alkali  hydroxides  (this  vol.,  290)  has  been  extended. 
The  ester  is  added,  with  shaking,  to  finely -powdered 
potassium  hydroxide  (2  mols.  for  each  carboxyl 
group)  in  a  covered  crucible ;  the  mass  gradually 
solidifies  and  the  heat  generated  has  occasional!}7  to 
be  controlled.  The  reaction  is  generally  finished  after 
1  hr.  Solid  esters  usually  react  only  above  their 
m.  p.,  although  methyl  oxalate  reacts  energetically 
in  the  cold.  Ethyl  acetate  and  the  esters  of  benzoic, 
phenylaeetie,  hydrocinnamic,  cinnamic,  and  salicylic 
acids  react  in  the  cold,  but  methyl  cinnamate  must 
be  heated  at  100°,  and  likewise  the  esters  of  o-,  m-t 
and  p-nitrobenzoic  acid.  The  yields  of  acid  are 
quantitative.  The  difficultly  hydroly sable  methyl 
uiifocamphorate  yields  camphoric  acid  quantitatively 
at  200°  by  this  method.  J.  D.  Fulton. 


Molecular  configurations  of  polynuclear 
aromatic  compounds.  VII.  5  :  S'-Dichlorodi- 
phenyl-3  :  S'-dicarboxylic  acid.  F.  R.  McAlister 
and  J.  Kenner  (J.C.S.,  1928,  1913—1916).— No 
diphenyl  derivative  could  be  prepared  from  the  ethyl 
ester,  m.  p.  59—60°,  of  5-iodo-3-niirobenzoic  acid , 
m.  p.  166—167°,  which  is  obtained  by  successive 
treatment  of  3-nitro-o-aminobenzoie  acid  with 
potassium  metabisulphite  in  fuming  nitric  acid  and 
a  solution  of  iodine  in  potassium  iodide.  3 -Bromo- 
5 -iodotoluene  (I),  prepared  from  5-bromo-m-toluidine, 
has  m.  p.  23°,  b.  p.  150°/29  mm.  3-Bromo-d-acet- 
amidobenzoic  acid ,  m.  p.  279—281°,  obtained  by 
oxidation  of  5 - b romoaceio- m - 1 oluidide ,  m.  p.  171— 
172°,  with  an  aqueous  solution  of  potassium  per¬ 
manganate  and  hydrated  magnesium  sulphate,  is 
successively  converted  into  3 -bromo-o-aminobenzoic 
acid,  m.  p.  220—222°  (hydrochloride),  and  3-bromo-o- 
iodobenzoic  acid,  m.  p.  209 — 211°  [methyl  ester  (II), 
m.  p.  59—61°].  When  either  (I)  or  (II)  was  heated 
with  copper  powder,  bromine  as  well  as  iodine  was 
eliminated,  so  that  no  definite  diphenyl  derivative 
could  be  prepared  in  either  case.  3-Chloro-5-iodo- 
ioluene ,  m.  p.  0°,  b.  p.  138 — 140° /26  mm.,  from 
5-chloro«m-toluidine,  is  readily  converted  when  heated 
with  copper  powder  into  5  :  5' -dichloro-3  ;  3 '-ditolyl> 
m.  p.  101—102°.  Oxidation  failed  to  yield  the 
corresponding  dicarboxylic  acid.  Z-Chloro-b-acet- 
amidobenzoic  acid ,  m.  p.  265 — 267°,  is  converted  into 
3-chloro-5-aminobenzoic  acid  hydrochloride ,  m.  p.  118 
121°,  and  thence  by  successive  treatment  with 
potassium  metabisulphite  in  fuming  nitric  acid. and  a 
solution  of  iodine  in  potassium  iodide,  into  3 -chloro-5- 
iodobenzoic  acid ,  m.  p.  190 — 191°  [methyl  ester  (III), 
m.  p.  43—44°].  When  (III)  is  heated  with  copper 
powder,  methyl  5  :  5' -dicklorodiphenyl-3  :  3 ' -dicarboxyl- 
ate,  m.  p.  156°,  is  obtained.  5  :  5f~Dichlorodiphenyl- 
3:3 '-dicarboxylic  acid ,  m.  p.  358 — 360°,  yields  a 
brucine  salt,  m.  p.  178—179°,  decomp,  191—193°,  [«]d 
—5*2°  in  chloroform,  a  quinine  salt,  m.  p.  170—172% 
decomp.  174°,  [a]D  —132°  in  alcohol,  and  an  add 
morphine  salt,  m,  p,  218—219°,  decomp.  223—225°, 
[a]u  —30°  in  alcohol.  The  solutions  of  ammonium 
5  :  5'~dichlorodiphenyh3  :  3'-dicarboxylate  prepared 
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from  these  salts  were  in  each  case  optically  inactive. 
The  acid  therefore  does  not  exhibit  the  asymmetry  of 
its  2  : 2'-G :  6#~struetural  isoraeride  (cf.  A.,  1926, 
518). .  M.  Clark. 

Action  of  phthaloyl  chloride  on  m-m ethoxy- 
benzoic  acid  and  m-tolyl  methyl  ether.  R. 
Weiss  and  W.  Knapp  (Monatsh.,  1928,  50,  10 — 15).— 
From  m-methoxy benzoic  acid  or  its  methyl  ester, 
phthaloyl  chloride,  and  aluminium  chloride  there  is 
obtained  the  dilactone  of  dihydroxy-4-methoxydi- 
phenylmcthane-2  :  2'-dicarboxylic  acid, 

,  m.  p.  183°.  With  m-tolyl 

methyl  ether  condensation  occurs  ortho  to  the  methoxyl 
group,  giving  3*  :  3" ' -dimetkoxi/di-'p-tolylphthalide9 
which  is  reduced  by  sodium  amalgam  in  methyl 
alcohol  to  2'  :  2 ' '-dimethozyA '  ;  4 "-dimethyltriphenyl- 
methane- 2 -carboxyl i c  acid ,  m.  p.  170°  (+0-75MeOH; 
compound  with  0 * 25CHC1 ICHC1 ,  and  potassium  salt 
described).  Oxidation  of  this  phthalin  with  alkaline 
permanganate  gives  2  :  2 ' -dimethoxytr iphenyhnethane - 
4:4':  4c* r -tricarboxylic  acid  (methyl  ester,  mdimn  and 
potassium  salts  described),  which  is  converted  by 
zinc  chloride  at  200°  into  1  :  2 ' -dim eth oxy- 9 -phenyl- 
unthrone* 3  :  4 ' -dicarboxyl ic  acid  (decomp.  250°). 

C.  Hollins. 

Complex  anions  of  meconic  and  quinic  acid 
with  heavy  metals.  R.  Weinland  and  H.  Fribde 
(Arch.  Pharm.,  1928,  206,  353—368).— By  adding 
aqueous  ferric  chloride  to  a  methyl-alcoholic  solution 
of  meconic  acid  and  then  sodium  hydroxide,  ammonia, 
or  an  organic  base  in  calculated  amount  (short  of 
alkaline  reaction),  or  by  adding  aqueous  ferric  acetate 
to  an  aqueous  solution  of  meconic  acid  containing 
excess  of  sodium  acetate  or  to  an  aqueous  solution  of 
meconic  acid  in  sodium  hydrogen  carbonate,  guanidine, 
or  piperidine  containing  acetic  acid,  crystalline  salts 
(usually  red  to  brown)  of  tribasic  ferridimeconic  acid 
are  obtained.  The  following  are  described  :  tri¬ 
sodium  salt,  [Fe{O*C,HO2(CO2)2}2]Na3,10H2O;  tri¬ 
guanidine  salt,  +  6H2Q  ;  tripiperidine  salt,  +5H,?0; 
ammonium  dihydrogen  salt,  +5H20 ;  monopyridine 
dihydrogen  salt,  +5H20 ;  monoguanidine  salt,  +5H20  ; 
monoquinoline  salt,  +6H20 ;  also  a  sodium  and  a 
pyridine  salt  in  which  4  mols.  of  acid  are  present  to 
7  of  base,  +20H2O.  A  green  pyridine  chlorochrmni- 
dimecoTMte ,  ^  [Gr{0*C&H02(C02)2}2Cl]H4,C5H?N,7H20J 
is  obtained  in  small  yield  by  adding  pyridine  to  an 
aqueous  methyl -alcoholic  solution  of  meconic  acid 
and  green  chromic  chloride  hexahydrate.  From  a 
solution  of  copper  sulphate  and  meconic  acid,  excess 
of  ammonia  precipitates  a  blue  hexammonium  tri - 
cup r idimeconate ,  +8H20 ;  the  green  pyridine  salt 
contains  only  4  mols,  of  base  ;  a  corresponding  white 
tetr  ammonium Irizincidimeconate  (-\~8 H20)  is  described. 
Quinic  acid  [1:2:4;  5-tetrahydroxycyc/ohexane- 1  - 
carboxylic  acid],  although  it  contains  no  benzene  ring 
and  gives  no  coloration  with  ferric  salts,  yields  green 
Iripotmsium  and  irirubidium  ferritriquinates, 
[Fe{0-C6H.(0H)3C02}3]M3,12H20.  C.  Hollins. 

#  Bile  acids.  XXVIII.  Nature  of  the  fourth 
ring.  H.  Wi eland  and  F.  Vocke  (Z.  physiol.  Chera., 
1928,  177,  68—85 ;  cf.  Wieland,  Sehlichting,  and 
Jacobi,  A.,  1927,  247 ) . — Oxidation  of  the  tetra- 


carboxylic  acid,  ClfiH24Oa  (Wieland  and  Sehlichting, 
A.,  1924,  i,  857),  with  6%  hydrogen  peroxide  gives,  in 
addition  to  much  acetic  acid,  acetaldehyde  and 
acetone.  Since  p-methyladipic  and  a-methylglutarie 
acids  similarly  yield  acetone,  this  is  in  keeping  with 
the  suggested  structure  (I)  for  the  tetracarboxylic 
acid. 


C09H-CH2*CH(C09H)*O 


CO,H»QMe-iiO<(aH7) 

-9h2  ’ 


11 

10 


a.) 


12 


CH-CHMe-CO.H 

21 


The  mother-liquors  from  the  preparation  of  this 
acid  (residues  from  working-up  of  10  kg.  of  deoxy- 
cholic  acid)  contain  succinic  acid,  a-methylglutarie 
acid,  and  an  acid ,  C7H10O6,  m.  p.  134°,  which  is  not 
identical  with  cis- a-methyl tricarballvlic  acid,  but 
which  by  decarboxylation  yields  a-methylglutarie 
acid.  An  identical  acid  is  obtained  by  hydrolysis  of 
Auwers*  ethyl  butane-ayy-triearboxylate  (A.,  1896,  i, 
042).  It  is  concluded  that  the  Cll  atom  in  cholanic 
acid  carries  a  methyl  group. 

The  tetracarboxylic  acid  gives  a  trimethyl  ester, 
m.  p.  100°,  a  irietkyl  ester,  m,  p.  108°,  a  dimethyl 
ester,  m.  p.  167°,  by  esterification,  and  a  monomethyl 
ester,  in.  p.  163°  (potassium  salt  described),  by  hydro¬ 
lysis  of  the  tetrarn ethyl  ester  (loc.  cit.) ;  hydrolysis  of 
the  trimethyl  ester,  on  the  other  hand,  regenerates  the 
free  acid.  Oxidation  with  chromic  acid  of  the 
product  of  the  action  of  magnesium  phenyl  bromide 
on  the  t  rime  thy  1  ester  gives  an  acid,  C2gH30O4,  m.  p. 
226—227° ;  from  the  tetramethyl  ester  an  isomeric 
acid ,  m.  p.  155°,  is  similarly  obtained. 

The  methyl  ester  tr  iky  dr  azide,  C17H3205N6,  m.  p. 
145°  (+H20  ;  decomp.),  prepared  from  the  tetra¬ 
methyl  ester,  gives  by  the  Curtins  reaction  the  tri- 
hydrochloride  of  a  triamino -acid,  CJ3H2702N3,3HC1, 
m.  p.  250°  (decomp.),  the  oxidation  of  which  by  hypo- 
chlorous  or  hypobromous  acid  gave  no  useful  result. 


co2h*9— 9<(c2h7) 

CH2  (II.) 

OOjjH-C — CH*CHMe*C02H 


The  tricarboxylic  acid,  C13H20O6  (II),  obtained  by 
oxidation  of  the  pyro-acid,  C15H2205  (loc.  cit.),  yields 
by  the  usual  esterification  method  only  a  dimethyl 
ester,  b.  p.  208 — 210°/1  mm.}  which  is  converted  by 
diazomethane  into  the  trimethyl  ester,  b.  p,  170°  in 
high  vacuum.  The  methyl  ester  dihydrazide  from  this 
gives  by  the  Curtins  reaction  a  diamino-acid ,  decomp. 
280°. 

In  the  preparation  of  pyrodeoxybilianie  acid  by 
thermal  decomposition  of  deoxybilianie  acid  a  stereo* 
isomeric  p  99 -deoxy  bilianic  acid ,  m.  p.  221— 222°,  is 
obtained  as  a  by-product ;  it  is  possibly  an  inter¬ 
mediate  in  the  conversion  into  the  pyro-acid. 

C.  Hollins, 

Bile  acids.  XX.  Nitrogenous  derivatives  of 
bilianic  acid.  M.  Schenck  and  H.  Kirghhof  (Z. 
physiol,  Chem,,  1928,  176,  187—499;  cf.  this  voh, 
764).— The  white  compound,  C^H^OgN,  precipitated 
by  acids  from  the  alkaline  solution  of  the  blue  nitroso- 
compound  obtained  from  bilianic  acid  ditAOOxime  (loc. 
cit.)  is  a  tricarboxylic  acid  (I)  formed  by  exchange  of 
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hydroxyl  for  the  nitroso-group,  probably  followed  by 
ketonisation.  It  exists  in  two  forms,  (a)  small 


C-NO, 

Hi 


crystals,  m.  p,  200 

CO  (I.} 

/\ 

4 

/ 

V  > 

C02H 


10Hia-CO2H 


C02H 


QH, 

Nil 


COjH  CH  CO 

\/\A 

CHS  CH2 


185°),  containing  H20,  and  ( b )  needles,  m,  p.  260° 
(decomp, ;  anhydrous).  Under  similar  conditions 
bilianic  acid  dioxime  gives  a  blue  mtroso- compound, 
C2tSH:j30gH,  m.  p.  236 — 238°  (decomp. ;  sinters  at 
220—230°),  which  by  the  action  of  alkali  yields 
bilianic  acid  [as  (I)  with  omission  of  the  MB],  The 
substance  (I)  is  also  obtained  by  oxidation  of  bilianic 
diMOoxime  with  permanganate.  Oxidation  of  the 
dusooxime  or  of  the  blue  nitroso- compound  there¬ 
from  with  nitric  acid  (d  1*4)  at  15°  yields  a  hydroxy- 
tricarboxylic  acid,  C2jH„ jO10M2,  m.  p.  212—214° 
(decomp.),  of  probable  structure  (II). 

C.  Hollins. 


Bile  acids,  XIII.  Catalytic  reduction  of 
ketonic  acids  of  the  bile  acid  group,  W.  Borsche 
and  E.  Feske'(Z.  physiol,  Chem.,  1928,  176,  169— 
121 ;  cf.  Borsche  and  Frank,  A,,  1926,  1140).— By 
means  of  an  exceptionally  active  platinum-black 
catalyst  dehydrocholic  acid,  m.  p.  237 — 238  is 

reduced  with  hydrogen  in  glacial  acetic  acid  to 
3:7:  1 2- trihyd roxych olanic  acid,  m,  p.  190—197°, 
Wi>  +35*91°  in  alcohol  (identical  with  that  of  natural 
cholic  acid);  the  previously  recorded  high  rotation 
;3  probably  clue  to  the  presence  of  dikydroxylceio- 
cholanic  acid ,  m.  p,  219—220°,  [aJJJ  +73°  in  alcohol 
{methyl  ester,  m.  p,  160°;  methyl  ester  oxime,  m.  p. 
111—112°),  which  is  formed  in  larger  amount  when 
a  less  active  platinum-black  is  used.  Oxidation  of 
methyl  deoxyekolate,  m.  p.  130°  (the  m.  p.  and 
rotation  given  by  Borsche  and  Frank  are  erroneous), 
with  chromic  acid  yields  the  dehydro -ester  together 
with  methyl  hydrogen  deoxybilianaie, 
C19H1705‘CHMe-CH2«CH^C02Me,  m.  p.  278°.  Be- 
kydrodeoxycholic  acid,  m.  p.  189°,  is  reduced  to 
deoxy cholic  acid,  m.  p.  141—143°  f+AcOH),  [ajf 
+49*33°,  identical  with  the  natural  product,  whilst 
bilianic  acid  yields  reductobiliobanic  acid,  m.  p.  243° 
(Windaus  and  van  Sehoor,  A.,  1926,  169;  methyl 
ester,  ra.  p.  135°),  which  is  oxidised  by  chromic  acid 
to  biliobanic  acid,  m.  p.  307°.  The  reduction  of 
deoxybilianic  acid  to  7 •hydroxylithobilianic  acid,  m,  p. 
269—271°  (trimethyl  ester,  m.  p.  105°),  of  pyrodeoxy- 
bilianie  acid  to  the  corresponding  dihydroxy -acid, 
a3HS804,  m.  p.  211—213°  (methyl  ester,  m.  p.  168°), 
and  of  ’Lsobilianic  acid  to  reductowbiliobanic  acid, 
in.  p.  278°,  is  described.  The  last-mentioned  acid  is 
converted  by  warm  alkali  into  7  :  12 -dihydroxylitko* 
bilianic  acid,  melting  and  decomposing  at  162°  with 
regeneration  of  the  loctonic  acid,  m.  p.  278°.  Re- 
ductowbiliobanic  acid  is  oxidised  by  chromic  or 


nitric  acid  to  fsoblliobanic  acid,  m.  p.  264—265° 

[oxime,  m.  p.  215°;  dimethyl 
ester,  m.  p.  172° ;  dimethyl  ester 


CH, 

i  U  .AT 


oxime,  m.  p.  188°  (decomp.)]. 
CO.,H  CH  tjK'OH  Reductobiliobanic  acid  and 

hydro xylithobilianic  acid,  which 


CH 


both  contain  the  grouping  (I), 
show  no  tendency  to  lactone 
it  is  not-  safe,  however,  to  conclude  from 
this  that  reduet-GEsobiliobanie  acid  has  a  y-  rather 
than  a  8-lactone  bridge.  C.  Hollins. 
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Colour  and  constitution.  III.  Influence  of 
the  methylthiol,  methoxy-,  and  chlorine  groups 
on  the  colours  of  the  nitrobenzaldehydephenyl- 
hydrazones.  H.  II.  Hodgson  and  F.  W,  Handley 
(J.C.S.,  1928,  1882 — 1886). — The  influence  of  the 
methylthiol,  methoxy-,  and  chlorine  groups  on  the 
colours  of  certain  niirobenzaldehvdephenylhvdrazones 
containing  these  substituents  in  the  ortho-  and  para- 
positions  in  the  benzaldehyde  and  phenyl  hydrazine 
residues,  respectively,  is  investigated.  Equi  molecular 
alcoholic  solutions  exhibit  a  well-defined  order  -which 
is  the  same  whether  the  groups  are  present  in  the 
aldehyde  or  hydrazine  residue  and  is  independent  of 
the  position  of  the  nitro-group  in  the  remaining 
residue,  viz.,  o-Ol  ( lemon  -yellow)  /  o-SMe,  p-Cl,  H, 
o-OMe,  p-SMe  (increasing  depth),  p- OMe  (deep  red¬ 
dish-orange).  The  absorption  spectra  curves  of  the 
u-nitrobenzaldehydephenylhydrazones  confirm  the 
results  of  the  visual  observations.  The  influence  of 
the  substituents  is,  in  general,  less  marked  than  in 
the  case  of  the  azo-dyes  (cf.  this  vol.,  284).  p-Nitro- 
benzaldehydephenylhydrazone,  already  shown  to 
exist  in  two  polymorphic  forms  (Ciusa  and  Vecciotti, 
A.,  1911,  i,  810),  crystallises  from  glacial  acetic  acid 
in,  yellow  needles,  m,  p.  194°,  which  slowly  change 
to  a  pale  orange  modification  of  unchanged  m,  p. 
Exposure  to  ultra-violet  light  is  without  effect 
Addition  of  water  to  a  solution  of  the  substance  in 
glacial  acetic  acid  precipitates  a  yellow  variety 
changing  in  a  few  seconds  into  the  red  form  of  Ciusa 
and  Vecciotti,  Attempts  to  prepare  o-methylthiol- 
benzaldehyde  were  unsuccessful.  The  following  are 
described  :  4- mdhyltMolphenylhydrazine ,  m.  p.  60° 

( hydrochloride ),  obtained  by  reduction  of  the  diazon- 
ium  compound  from  4-thioanisidine  hydrochloride ; 
2-methylth iolphenylhydraz me,  m.  p.  40°,  similarly  pre¬ 
pared  from  2-thioanisidine  hydrochloride  (an  amor¬ 
phous  by-product,  m.  p.  below  100°,  was  also 

obtained) ;  o-  and  p-cklorobenzaldehyde-o-nitrophenyl- 

hydrazoms,  in.  p.  178°  and  203—264°;  o-  and  p- 
methoxybenzaldehyde-o-nitrophenylhydrazones,  m.  p. 
iyg_177°  and  264° ;  p -imlhjMiolbenzaldehyde-o* 
mtrophenylhyd razone,  m,  p.  225—226°;  o-  and  p- 
cMorobenzaldehyde-m-n iirophenylhydrazones ,  m.  p.  171 

and  172°;  o-  and  p-melkoxybenzaldehyde-rn-iiitro- 
phenylhyd razones,  m.  p.  176°  and  156°;  p -methyl- 
thiol benzaldekyde-m - n itrophe n yl hyd razon e ,  m.  p.  146" ; 
p-chl  orobenzeddehyd  e -p-niirophmylhydrazone ,  m .  p* 
224° ;  o-melh  oxybenzaldehyde-p-nUrophenylhyd  razone, 
m.  p.  204—205° ;  p-melJiyUhiolbenzaldehyde-p-nitro- 
phenylhyd razo  ne,  m.  p.  183° ;  o-nitrobenmldehyde-o- 
and  -p-me thyl thiolphe nylhydr  ozones,  ra.  p,  87—88°  and 
204° ;  m- n itroben zaldehyde-o-  and  ethylthiolpkenyl- 
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hydrazones ,  m.  p.  118°  and  152°;  p -n i t roben zaldehyde- 
o-  and  -p -methyltMolpkenylhydrazones  f  m.  p.  147° 
and  179° ;  benzaldekyde-jy-methyUhiolphenylhydrazone, 
m*  p.  93° ;  p •metliylthiolbemaldehydephenylhydrazone, 
m«  p.  138°.  ~  M.  Clark. 

Condensation  o!  heptaldehyde  with  aromatic 
aldehydes.  B.  N.  Rutowski  and  A.  L  Korolbw 
<J.  pr.  Chem.,  1928,  [ii],  119,  272—274).  —Hept¬ 
aldehyde  and  benzaldehyde  in  aqueous  alcohol  con¬ 
dense  under  the  influence  of  sodium  hydroxide  to 
give  $-plicnyl-a~amylacr  aldehyde,  b.  p.  174 — 175*720 
nun.,  rl||  0*97108,  nM  1*5381,  of  pleasant  odour  when 
diluted  (oxime,  m.  p,  72*5—73°;  semicarbazone ,  m.  p. 
117*5 — 118").  This  further  condenses  with  benzoyl- 
glycine  to  give  2~pJmiyl-4-$~benzylideneheptijlidme-o- 
oxazolom ,  m.  p.  97—98°.  E.  W.  Wignall. 


Physical  properties  of  salicylaldehyde ,  T.  S. 
Carswell  and  C.  E.  Pfeifer  (J.  Amer.  Chem.  Soe.? 
1928,  50,  1765 — 1766). — Purification  of  a  sample, 
f.  p.  —7°  (the  accepted  value),  by  vacuum  fraction¬ 
ation,  conversion  into  the  hydrogen  sulphite  com¬ 
pound,  and  redistillation,  gives  pure  salicylaldehyde, 
i  p.  1-6°,  b.  p.  196*4 — 196*5°/751  mm.,  d?®  M690, 

H.  E.  F.  Notion. 

Catalytic  nuclear  hydrogenation  of  acetals  of 
aromatic  and  semi-aromatic  aldehydes.  I.  F. 
Sigmund  (Monatsh.,  1928,  49,  271—282;  cf.  A., 
1927,  1 054). — Hydrogenation  of  phenylacetaldehyde 
diefhylacetal  with  platinum- black  in  anhydrous  acetic 
acid  yields  chiefly  a  mixture  of  he xah vdrophenyl- 
acetaldehyde  dietliylaeetal  and  unreduced  acetal,  b.  p* 
222 — 230°,  together  with  small  quantities  of  liquids, 
b.  p.  195—202°  (chiefly  hexahydrophcnylethyl  ethyl 
ether)  and  b.  p.  202 — 210°  (probably  a  mixture  of 
the  latter  ether  and  reduced  acetal).  Phenylacet¬ 
aldehyde  dimethylacetal  under  similar  conditions 
gives  an  81%  yield  of  hexahydrophenylacetaldehyde 
dimethylacetal  (I),  b,  p,  204*5 — 206°,  and  a  small 
quantity  of  a  fraction  of  b.  p.  194—197°  (probably 
a  mixture  of  hexahydrophenylethyl  methyl  ether  and 
the  reduced  acetal).  Treatment  of  (I)  with  sulphuric 
and  acetic  acids  gives  hexahydrophenylacetaldehyde, 
h.  p,  179—182°  (semicarbazone,  m,  p.  102° ;  cf.  Skita, 
Ber.s^  1915,  48,  2,  1694),  and  a  small,  less  volatile 
fraction  probably  produced  by  the  slight  polymeris¬ 
ation  of  the  aldehyde.  I.  Vogel. 

Analysis  of  vanillin  and  vanillin  sugar.  J. 
Piutzker  and  R.  Jungkunz  (Chem.-Ztg.,  1928,  52, 
537),— The  most  suitable  qualitative  test  for  vanillin 
is  the  mercuric  nitrite  test  of  Nickel,  as  modified  by 
Kreis  and  Studinger.  'For  gravimetric  determin¬ 
ation,  precipitation  with  m-nitrobenzhydrazide  is 
recommended.  A  suitable  volumetric  method  con¬ 
sists  in  titration  with  0*1  N -sodium  hydroxide,  using 
thymolphthalein  as  indicator.  "  S.  I.  Levy. 


Synthesis  of  a  new  [methylated]  gallaldehvde. 
F  Mauthner  (J,  pr.  Chem.,  1928?  [ii],  119,  306— 
310) . — Gallaldehyde  ^methyl  ether  (3  :  5-di  hydroxy  A- 
meihoxybenza Idehyde ) ,  m.  p.  139—140°  (p -nilropkenyl- 
hydrazone,  m.  p.  222—223°),  is  obtained  as  follows. 
Methyl  gallate  is  methylated  by  diazomethane  (cf. 
Herzig  and  Poliak,  A.,  1903,  i,  89)  and  the  product 
hj drolysed  to  gallic  acid  4-methyl  ether  (Graebe  and 
3  t 


Martz,  A.,  1903,  i,  262);  this  is  treated  in  alkaline 
solution  with  methyl  efiloroformate,  yielding  OO'-di- 
carbomethoxy A*methoxy~  a- resarcylic  acid ,  m.  p.  120— 
.1.21°,  of  which  the  acid  chloride ,  m.  p.  58—59°,  is 
reduced  in  toluene  by  hydrogen,  in  the  presence  of 
palladium,  at  110°,  to  the  corresponding  aldehyde. 
The  last  is  hydrolysed  by  alkali,  in  presence  of  hydro¬ 
gen,  to  the  new  derivative.  E.  W.  Wignall. 

Nierenstein  reaction.  W.  Bradley  and  R. 
Robinson  (Nature,  1928, 122,  .1.30— 131).— Polemical 
against  Nierenstein  (this  voL,  739).  In  the  interaction 
of  diazomethane  and  benzoyl  chloride,  the  reaction 
PhCOCl + CH2N2 = PhC0*CH2Cl+ N2  (a)  is  not  the 
primary  action;  the  reactions  PhCO*01+CH2N*=2 
PhCO*CHNo+HCl  (b)  and  HCl+CH2N2=CH3Cl+ 

(c)  are  much  more  rapid  than  PhOO*CHNn  + 
HC1 = PhCO #CH2C1 + No  (d).  Hence  the  observed 
evolution  of  nitrogen  is  a  measure  of  the  extent  to 
which  the  final  yield  of  chloroacetophenone  by  (b) 
and  (d)  falls  short  of  the  theoretical.  Under  favour¬ 
able  conditions  the  yield  of  chloroacetophenone  from 
equimoleeular  proportions  of  benzoyl  chloride  and 
diazomethane  is  9%  of  the  theoretical.  It  is  recom¬ 
mended  that  the  reagents1  should  be  mixed  as  rapidly 
as  possible.  A.  A.  Eldridgk. 

Degradation  of  o- substituted  aromatic  acid 

azides.  JEL  Lindemann  arid  W.  Schtxltheis* — See 
this  vol.,  1028. 

Sulphur-containing  derivatives  of  aceto¬ 
phenone.  E.  Riesz  and  W.  Frankfurter 
(Monatsh.,  1928,  50,  68— 75).— By  the  action  of 
chlorosulphonic  acid  acetophenone  yields  a  disnlpkonyl 
chloride,  m.  p.  195—196°  (decomp.),  from  which  the 
disulphonanilide,  m.  p.  195—196°  (decomp.),  and 
dithiolacetophenone,  m.  p.  128°  (lead  salt  described), 
are  obtained.  p-Aminoacetophcnone,  diazoiised  and 
treated  with  alkaline  xanthate,  gives  after  hydrolysis 
j)4hiolacetophenonc ;  this  is  condensed  with  chloro- 
acetic  acid  to  give  p-acetophefiylth ioghjcoUic  acid,  m.  p, 
155—156°,  fcwhich  by  treatment  with  chlorosulphonic 
acid  is  converted  into  5  :  S'-diacetothioindigotin.  The 
p-thiolacetophenone  is  oxidised  to  acctopheno ne-p- 
sulphonic  acid,  which  on  sulphonation  with  chloro¬ 
sulphonic  acid  yields  an  acetophemned imlphonyl 
chloride 9  m.  p.  210°  (dccomp.)  [anilide,  m.  p.  235° 
(decomp.)],  which  is  thus  different  from  the  direct 
sulphonation ;  if  gives  on  reduction  a  dilhiolaceto- 
phenone,  imp ,  215°  (lead  salt  described). 

G.  Hollins. 

Action  of  bromine  on  phenyl  p-phenylstyryl 
ketone.  It.  BarrA  and  E.  P.  Kohler  (J*  Amer. 
Chem.  Soc.,  1928,  50,  2036— 2049)  —The  results 
differ  from  those  of  previous  workers  (of,  Dilthey  and 
Last,  A.,  1916,  i,  821;  Yorlander,  A,,  1923,  i,  682; 
Mourcu,  A.,  1923,  i,  921).  When  bromine  and 
phenyl  p-pkenylstyryl  ketone  are  refluxed  together 
in  chloroform  phenyl  oL-bromo-$~phenylslyryl  ketone , 
m.  p,  88—89°  (rapid  heating),  is  obtained  in  99%  of 
the  theoretical  yield.  It  Is  reduced  by  zinc  dust  and 
acetic  acid  to  phenyl  pp-diphenylethyl  ketone.  3 1, 
however,  bromi nation  is  carried  out  at  the  ordinary 
temperature  for  15 — 20  hrs,,  the  bromo-derivative  is 
partly  dehydrated  by  the  hydrogen  bromide  formed 
to  I  :  2-dibromo-l  ;  Z-iiphenylind&m,  m,  p.  194—105°. 
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This  has  a  reactive  bromine  atom  and  forms  with 
alcohol  2-bromo  A -ethoxy -1  :  Z-diphenylindene,  m,  p. 
130 — 131°,  It  is  ozonised  to  o-dibenzoylbenzene. 

H.  E.  F,  Notton, 

Nitrogen  trichloride  and  nnsaturated  ketones. 
II.  G.  H.  Coleman  and  D.  Craig  (J.  Amer.  Chem. 
Soc.,  1928,  50,  181 6 — 1 820) . — Solutions  of  nitrogen 
trichloride  in  carbon  tetrachloride  are  conveniently 
analysed  by  conversion  into  ammonium  chloride  by 
evaporation  with  hydrochloric  acid  in  a  current  of 
air.  StyryJ  methyl  ketone  and  nitrogen  trichloride 
In  carbon  tetrachloride  (of.  A.,  1927,  1190)  at  —10° 
form  ammonium  chloride,  afbdichloro-  fi-phenylethyl 
methyl  ketone,  which  decomposes  at  the  ordinary 
temperature  into  P-chlorostyryl  methyl  ketone,  and 
a  -chhro  - -  amino- p  -ph  enylethyl  methyl  ketone  hydro¬ 
chloride  (I)  (5%  of  the  theoretical  yield),  m.  p.  176— 
177°  (decomp.),  which  is  converted  by  the  Sehotten- 
Baumann  method  into  a  by-product,  m.  p.  204°,  and 
a  be?izamido-de rivative,  m.  p.  160 — 161°.  This  is 
reduced  by  sodium  amalgam  and  alcohol  to  u.-benz- 
amido-aL-phenylbuian-y-ol,  m.  p.  150—151°,  The 
hydrochloride  (I)  is  reduced  similarly  to  a -amino- 
a-phenylbutan-y-ol ,  m.  p.  74—76°  (dibenzoyl  deriv¬ 
ative,  m.  p.  139—141°).  Amino- cL-phenylbulan-y-ol, 
m.  p.  62 — 64°  (hydrochloride,  m.  p.  114 — 116°),  and 
(3 - benzamid o - oL-phenylbutan-y- ol,  m.  p.  177—179°,  were 
prepared  for  comparison  from  a-amino-p-phenylethyl 
methyl  ketone  (cf.  Sonn,  A,,  1908,  i,  55). 

H.  E.  F.  Notton. 

2:4: 7-Trinitrofluorenone.  F.  Bell  (J.C.S., 
1928,  1990). — Nitration  of  fluorenone  by  the  method 
of  Schmidt  and  Bauer  (A.,  1906,  i,  27)  yields,  not 
2:3:  7-trinitro-,  but  2:4:  7 - tr in itro-fiuorenone ,  m.  p. 
175°,  identical  with  the  product  obtained  by  nitration 
of  4-nitrofluorenone  with  nitric  acid  (d  1*5)  on  the 
steam-bath.  J.  W.  Baker. 

Thiobenzophenone.  H.  Staudinger  and  H. 
Freudenberger  [with  E.  Senn,  S.  Vendrell,  and 
I.  Siegwart]  (Ber,,  1928,  61,  [B],  157^6—1583).— 
The  action  of  bcnzophenone  chloride  on  potassium 
sulphide  affords  a  mixture  of  thiobenzophenone  and 
unchanged  benzophenone  which  can  scarcely  be 
separated  into  its  components  by  fractional  distill¬ 
ation,  If  the  product  is  treated  with  diphenyl keten, 

no 

the  compound  CPh2<^g'_J>CPh2,  m.  p.  180 — 181°, 

separates,  which  is  decomposed  by  distillation  with 
benzylideneaniline  in  a  vacuum  into  thiobenzo¬ 
phenone,  m.  p.  54 — 55°,  and  the  (3-lactam, 
nn 

CPh2<^Q|| ^>NPh .  The  preparation  of  thiobenzo¬ 
phenone  from  benzophenone  chloride  and  sodium 
sulphide  suffers  under  the  disadvantage  that  benzo¬ 
phenone  is  formed  by  the  action  of  alkali  on  the 
chloride ;  better  results  are  obtained  by  the  gradual 
addition  of  sodium  hydrogen  sulphide  to  the  chloride 
dissolved  in  alcohol  In  the  complete  absence  of  air. 
The  pohmieric  thiobenzophenone  of  Siegwart  (Diss., 
Zurich,  1917)  is  a  mixture  of  sulphur  and  dibenz- 
hydryl  disulphide,  m.  p.  152—153°.  Thiobenzo¬ 
phenone  can  be  prepared  in  75%  yield  by  the  action 
of  hydrogen  sulphide  on  benzophenone  dichloride  at 
150°;  if  the  reaction  is  prolonged,  the  products  are 


sulphur  and  tetraphenylethylene.  The  readiest 
method  for  the  preparation  of  thiobenzophenone 
consists  in  the  treatment  of  benzophenone  in  alcohol 
with  hydrogen  chloride  and  hydrogen  sulphide. 
Thiobenzophenone  forms  dark  violet  needles,  m.  p. 
54 — 55°,  and  possibly  exists  in  a  polymeric  form, 
m.  p.  51  °  It  Is  far  more  reactive  than  benzophenone, 
readily  undergoing  change  with  diphenylketen  and 
aliphatic  diazo -compounds.  With  aniline  and  phenyl- 
hydrazine  it  affords  benzophenone  -  anil  and  -phenyl- 
hydrazone,  respectively.  It  does  not  condense  with 
acetaldehyde,  acetone,  or  ethyl  acetate  in  the  presence 
of  tertiary  bases,  whereas  it  is  decomposed  if  sodium 
ethoxkle  is  employed.  It  does  not  give-  an  additive 
compound  with  triethvlphosphine.  At  160 — 170°  it 
yields  tetraphenylethylene  and  sulphur.  It  readily 
undergoes  auto-oxidation  to  benzophenone,  a  little 
sulphur  dioxide  and  sulphur,  and  a  trisulphide,  m.  p. 
124°.  Pure  thiobenzophenone  does  not  polymerise 
if  preserved  for  years  and  is  not  affected  by  addition 
of  pyridine,  trimethylamine,  triethylphosphine,  or 
hydrogen  chloride.  It  is  reduced  by  sodium  sulphide, 
sodium  hydrogen  sulphide,  ammonium  sulphide,  or 
sodium  ethoxide  in  alcoholic  solution  to  dibenzhydryl 
disulphide, m.p.  152 — 153°.  The  last-named  compound 
is  prepared  in  quantitative  yield  by  the  action  of 

J-  X  J.  vJ 

excess  of  sodium  hydrogen  sulphide  on  benzophenone 
di chloride.  Its  constitution  is  established  by  its 
formation  from  thiobenzhydrol  (from  hydrogen  sul- 
phide  and  diphenyldiazomethane)  and  iodine.  It  is 
further  formed  from  benzophenone  and  ammonium 
sulphide.  It  is  reduced  by  aluminium  amalgam  to 
thiobenzhydrol  and  converted  when  heated  into  thio¬ 
benzophenone,  diphenylmethane,  and  sulphur. 

H.  Wren. 

Carvacryl  [2-hydroxy-5~p-cymyl]  ketones. 
K.  W.  Rosexmuxd  and  G.  Wha  (Arch.  Pharm.,  1928, 
266,  407—411).— -The  following  ketones  have  been 
prepared  from  carvacrol  by  the  method  used  with  other 
phenols  by  Bosenraund  and  Schulz  (A.,  1927,  667) : 

2- hydroxy -5-p-cymyl  methyl  ketone,  m.  p.  120°  (methyl 
ether,  b.  p.  164°/18  mm.) ;  ethyl  ketone,  m.  p.  H0°s 
b.  p.  201°/15  mm.  (oxime,  m.  p.  145°);  propyl  ketone , 
m.  p.  90°,  b.  p.  200°/15  mm.  (oxime,  m.  p.  120°). 
The  ethyl  and  propyl  ketones  are  reduced  by  Clem- 
mensen’s  method  to  o -projyyl carmcrol,  b.  p.  150°/ 
14*5  mm.,  and  o-butylcarvacrol,  b.  p.  158°/12  mm., 
respectively.  2-Hydroxy-5-p-cymyl  methyl  ketone 
condenses  with  benzaldehyde  in  presence  of  alkali 
to  give  2 -hydroxy ~d -p - cymyl  $-hydroxy-$ -phenylethyl 
ketone,  m.  p.  158°.  The  corresponding  2-methoxy- 
compound,  m.  p.  72°,  is  similarly  prepared.  2-Meth- 
oxy-o-p-cvmyl  methyl  ketone  is  also  condensed  with 
ethyl  mesoxalate,  giving  after  hydrolysis  4 -methoxy- 

3- methyl- 6-mopropylphenacylmal ic  acid ,  m.  p.  96 
(ethyl  ester,  b.  p.  190°/0*5  mm.),  which  by  decarboxyl¬ 
ation  at  96—110°  is  converted  into  the  corresponding 
gly collie  acid  (ethyl  ester,  b.  p.  180— 184°/0-36  mm.). 

C.  Hollins. 

Acyl  wandering  with,  phenols.  K.  VV.  Rosen- 
mund  and  W.  Schnurr  (Annalen,  192S,  460,  ob 
98). — The  synthesis  of  phenolic  ketones  by  the  Behn 
method  (G.P.  95,901,  1897),  which  was  recently 
improved  (A.,  1927,  667),  is  now  shown  to  take  place 
as  a  result  of  intermediate  ester  formation ;  for, 
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when  thymol,  acetyl  chloride,  nitrobenzene,  and 
aluminium  chloride  are  used,  thymyl  acetate  is  formed 
intermediately  and  may  actually  be  isolated.  For 
the  conversion  of  the  ester  of  a  phenol  into  the 
ketone,  the  former  is  treated  with  1*2 — 1*3  mols.  of 
aluminium  chloride  in  5  parts  of  nitrobenzene  (1  day 
in  the  cold). 

It  is  also  shown  that  the  conditions  previously  used 
for  effecting  the  Fries  transformation  are  unnecessary. 
Thus,  in  the  case  of  the  conversion  of  p-tolyl  benzoate 
into  2-hydroxy-5-methylbenzophenone  only  1  mol.  of 
aluminium  chloride  (corrected  for  purity  of  the  sample 
used)  need  be  used.  Moreover,  complete  reaction  is 
usually  effected  by  heating  the  mixture  at  120°  for 
10  min.  Details  for  this  baking  ”  process  are  given. 

The  acetyl  group  in  thymyl  acetate  shows  a  marked 
tendency  to  migrate  to  the  p-position  with  respect 
to  the  hydroxyl  group.  The  change  occurs  in  the 
cold  in  little  more  than  a  day,  whilst  at  60°  it  is  com¬ 
plete  in  10  min.  Most  aliphatic  acyl  radicals  migrate 
at  about  the  same  rate  as  the  acetyl  group.  The 
approximate  rates  of  formation  of  the  following 
ketones  by  the  nitrobenzene  method  have  been 
determined  :  4-hydroxy-2-methyl-5-tsopropyl-aeeto- 
phenone,  and  the  corresponding  -propiophenone, 
-butyrophenone,  -isovalerophenone,  -octophenone 
(m.  p.  81—82°,  b.  p.  217 — 220° /9  mm.),  -phenylaceio- 
phenone  (m.  p.  105°),  -cinnamophenone,  and  -[3 -phenyl- 
propiophenone,  m.  p.  122°  (from  thymol  esters,  b.  p. 
as  follows  :  acetate,  131°/21  mm.,  propionate,  248°/ 
760  mm.,  butyrate,  265° /760  mm.,  iso  valerate,  143°/ 
9  mm.,  octoate,  186°/9  mm.,  phenylacetate,  188 °/ 
9  mm.,  p -phenylprop ionate ,  218°/13  mm.).  4-Hydr¬ 
oxy -5 -methyl-2- isopropyl- acetophenone  (m,  p.  120°), 
and  the  corresponding  -propiophenone,  -butyro* 
phenone,  and  -iso ualerophenone,  m.  p.  108°,  b.  p. 
201°/13  mm.,  are  obtained,  respectively,  from  the 
acetate,  b.  p.  238°/750  mm.,  propionate,  b.  p.  250°/ 
760  mm.,  butyrate,  b,  p.  263° /760  mm.,  and  iso  valerate, 
b.  p.  271°/760  mm.,  of  earvaerol.  Clemmensen 
reduction  of  2- hydroxy -4-methylpropiophenone 
affords  5 -methyl-2 -propylphenol ,  b.  p.  129°/16  mm., 
the  acetate  (b.  p.  124°/14  mm.)  of  which  is  very 
readily  converted  into  1-hydroxy- -2-methyl-o-propyl- 
acetophenone,  m.  p.  113°,  b.  p.  194°/13  mm. 

Aromatic  acyl  radicals  migrate  with  considerably 
greater  difficulty.  From  thymyl  benzoate  and  oarv- 
acryl  benzoate  (b.  p.  191°/14  mm.),  l-hydroxy-2- 
methyl-o-impropylbenzophenone ,  m.  p.  153°,  and 
4»hydroxy-5-methyl-2-isopropylbenzophenone,  m.  p. 
172—173°,  are  obtained. 

The  rate  of  migration  of  acyl  radicals  into  the 
p-position  in  the  ease  of  thymol  esters  is  given  by  the 
order  :  *Ac,  *COEt  and  homologues  >‘C0’CHJPh, 
*C0-[CH2]2Ph,  -CO*CH:CHPh>Bz. 

Migration  of  an  acyl  group  into  an  o- position  (the 
p- position  being  blocked)  is  markedly  less  facile  than 
^-migration.  The  migration  proceeds  rapidly  (10 
miiL  at  120°)  in  absence  of  nitrobenzene,  however. 
In  this  way,  from  p-tolyl  esters  (b.  p.  as  follows  : 
hexoate,  142 — 143°/14  mm.,  heptoate,  168°/17  mm., 
octoate,  17o°/12  mm.),  the  following  have  been 
prepared  :  2-hydroxy-5-methyl-acetophenone  and  the 
corresponding  -propiophenone,  -butyrophenone,  -iso- 
' alerophenone,  -hexophenone  (b.  p.  163°/15  mm.), 


•heptophenone  (b.  p.  168°/10  mm.),  and  -octophenone, 
m.  p.  36°.  From  6-chloro-m-tolyl  esters  (b.  p.  as 
follows  :  acetate,  121°/15  mm.,  propionate,  250° /760 
mm.,  butyrate,  263° /760  mm.)  there  are  produced 
the  following :  5-chloro-2-hydroxyA-methyl~aceto- 
phenom  (m.  p.  71—72,  b.  p.  137°/15  mm.)  and 
the  corresponding  -propiophenone  (in.  p.  76°)  and 
-butyrophenone  (m.  p.  61—62°). 

3 - Ghloro-2-hydroxy-o -methyl- acetophenone ,  m.  p.  91°, 
has  been  obtained  from  3 -cliloro -p-tolyl  acetate ,  b.  p. 
238°/760  mm.,  the  corresponding  -propiophenone, 
m.  p.  115°,  from  the  propionate,  b.  p.  248°/760  mm., 
and  the  -butyrophenone,  m.  p.  62°,  from  the  butyrate , 
b.  p,  260°/760  mm. 

Reduction  of  4-hydroxy-2-iiiethylacetophenone  by 
Clemmensen  Js  method  produces  3 -methyl  A-eth  yl- 
phe?iol,  b.  p.  122°/15  mm.,  the  acetate  (b,  p.  124°/ 
15  mm.)  of  which  is  converted  into  2-hydroxy  A - 
methyl-n-ethylacetophenone,  m.  p.  06—97°,  b.  p.  142— 
143°/15  mm.,  by  aluminium  chloride.  Similarly,  the 
acetate  of  2-hydro  xy-5-methylacetophenone  is  readily 
converted  into  3  :  5-diacetyl-p-cresol,  in.  p.  83°,  b.  p. 
194713  mm.,  although  the  benzoate  refuses  to  undergo 
a  similar  change. 

Aromatic  residues  undergo  0- migration  less  readily 
than  aliphatic  residues.  The  following  have  been 
prepared  by  heating  the  appropriate  ester  for  10  min, 
at  140°  with  aluminium  chloride :  2-hydroxy-5- 
methyl-,  2* -chtero -2-hydroxy -o-meihyl-  (m.  p.  78°,  b.  p. 
195°/15  mm.),  2f-bromo-2- hydroxy  -  5  -  me  thyl  -  (m.  p. 
76—77°)  and  4 ' - brmno - 2 -hydroxy -o -methyl-  (m.  p.  79°, 
b.  p.  210°/14  mm.),  o-ckloro-2-hydroxyA-methyl- 
(m.  p.  142°),  and  Z-chloro-2-  hydroxy  -  5  -  methyl  -benzo- 
phenone ,  111.  p.  71°. 

Various  determinations  of  relative  rates  of  0- migra¬ 
tion  have  been  made.  True  aliphatic  radicals  migrate 
more  rapidly  than  the  phenylaeetyl  group,  and  the 
benzoyl  and  bromobenzoyl  radicals  migrate  much  less 
rapidly  than  the  latter. 

Although  it  is  known  that  2:4:  6 - trimethylpheny  1 
esters  undergo  the  Fries  change,  which  is  accom¬ 
panied  by  displacement  of  a  methyl  group  by  acyl, 
2:4: 6-tribromophenol  is  unaffected  under  similar 
conditions. 

With  phenyl  esters  possessing  free  0-  and  p-positions 
either  migration  may  take  place.  Mild  conditions 
favour  p- migration,  drastic  conditions  o-migration. 
Thus  when  m-tolyl  acetate  is  treated  in  nitrobenzene 
with  aluminium  chloride  at  25°,  only  p- -migration 
occurs;  at  90 — 100°  approximately  equal  amounts 
of  0-  and  p -change  take  place,  whilst  at  165°  only 
o-change  occurs.  Similar  results  are  obtained  using 
o-tolyl  and  p  -  hydroxy  a  c  e  top  he  no  lie  acetates,  and  the 
corresponding  homologous  esters  (propionates  to 
oetoates ;  no  details  given). 

In  the  case  of  aromatic  residues,  temperature  again 
may  be  used  to  control  the  course  of  the  migration. 
At  165°,  m-tolyl  benzoate  is  quantitatively  converted 
into  2-hydro  xy-4-methylbenzo  phenone,  whilst  at 
lower  temperatures  the  4  : 2-isomeride  is  the  main 
product.  The  other  ketones  produced  in  this  part 
of  the  investigation  are  p-hydroxy-  and  4-hydroxy- 
3-methyl-benzophenone. 

The  tendency,  present  in  phenyl  esters,  for  0- 
migration  is  decreased  by  introducing  (o-tolyl  esters) 
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a  2 -methyl  group,  but  is  markedly  increased  (m-tolyl 
esters)  by  introducing  a  m-methyl  radical  (figures 
given  for  4 4  baking  ?,s  in  the  cases  of  the  acetates  and 
benzoates  of  the  three  phenols  at  120°).  The  nitro- 
group  (o-nitrophonyl  esters)  completely  inhibits 
migration,  which  is  also  inhibited  by  an  o-acyl  group. 
The  carboxyl  group  is  inhibiting  when  in  the  to-  or 
^-position  with  respect  to  the  hydroxyl,  but  acetyl- 
salicylic  acid  is  convertible  into  4 -hydroxy aceto- 
phenone-3 -carboxylic  acid.  The  corresponding  benzo¬ 
ate  does  not  give  a  migration  reaction.  The  action 
of  aluminium  chloride  on  phenyl  anisate  gives  only 
4  :  4'-dihydroxybenzophenone. 

In  an  attempt  to  convert  4L-acetozy-2-methyla6eto- 
phenone,  b.  p.  163°/15  mm.  (I),  into  5-aeetyl-4- 
hydroxy-2-methylaeetophenone  (II),  there  were 
obtained  only  4-hydroxy-2-methyl-  (III)  and  2-hydr- 
oxy-4-methyl-acetophenone  (IV).  That  (II)  is  not 
first  formed  and  then  converted  into  (III)  and  (IV) 
is  shown  by  the  fact  that  4-benzoyloxy-2-meth,ylaceio- 
phe?wne,  m.  p.  52—53°,  passes,  under  similar  con¬ 
ditions,  into  2-hydroxy-4-methvlacotophenone,  no 

2 -hydroxy- 4-methylbenzophenone  being  produced. 
The  reactions  involved  are  therefore  (1)  migration  of 
the  group  in  the  p-position  to  the  o -position,  and 
(2)  hydrolysis  of  the  ester.  That  such  migration  is 
possible  is  shown  by  the  conversion,  by  aluminium 
chloride  at  170°,  of  (III)  into  (IV)  and  by  an  analogous 
conversion  carried  out  with  the  corresponding  benzoyl 
compound  (at  180—190°). 

When  slightly  impure  4-hydroxy-2-methyl-5-?so- 
propyl iso  valerophenone  (V)  is  distilled  in  a  vacuum, 
small  quantities  of  thymyl  isovalerate  (VI)  are 
formed.  Although  (V)  is  unaffected  in  this  respect 


OH 


O-CO-CHqP** 


by  a  large  number  of  acids  etc.  it  is  converted  to  a 
greater  or  less  extent  into  (VI)  when  heated  for  2 — 5 
hrs.  at  180—250°  with  sulphuric  acid,  sulphuryl 
chloride,  phosphoric  acid,  or  camphorsulphonic  acid, 
the  last-named  being  particularly  effective.  A 
number  of  ketones  of  type  (V)  have  been  heated  at 
150°  for  1  hr.  with  a  trace  of  camphorsulphonic  acid. 
In  general,  2- hydroxy  phenyl  alkyl  ketones,  2-hydroxy  - 

3 - (4-  or  -5-)methylphonyl  alkyi  ketones,  2-hydroxy- 
5-methyl-3~eth3-l-,  2-hydroxy-4-methyl-5 -ethyl-,  3- 
ohloro-2-hydroxy-5-methyl-,  and  5-ehloro-2-hydroxy- 

4- ni  ethyl  -  p  henv  1  alkyl  ketones  are  not  subject  to 
the  (V)  — >  (VI)  type  of  change  (o-hydroxy-ketones) . 
Yet,  whilst  4 -hydroxy phenyl  alkyl  ketones  and 
simply  substituted  4-hydroxy-3-methylphenyl  alkyl 
ketones  arc  also  stable  under  the  conditions  employed, 
4-hydroxy-2~methyl-,  4-hydroxy-2-methyl-5-isoprop- 
yl-,  and  4-hydroxy-5-methyl-2-feopropyl-phenyl  alkyl 
ketones  undergo  conversion  into  esters.  The  actual 
cases  described  are  the  conversion  of  4-hydroxy- 
2-methylacetophenone  into  w-tolyl  acetate,  that 
of  4-hydroxv-2-methylphenacetophenone  into  m-tolyl 
phenylacctate.  those  of  4-hydroxy- 2- methyl-5 -iso- 
propyl-aceto-,  -propio-,  -butyro-,  -isov alero-,  and 
Tbenzo-phenones  into  thymyl  acetate,  propionate, 


butyrate,  fcovalerate,  and  benzoate,  respectively, 
those  of  4  -  hydroxy  -  5  -  methyl  -  2  -  isopropyl  -  aceto  - , 
-butyro-,  and  -benzo-phenones  into  carvaeryl  acetate, 
butyrate,  and  benzoate,  respectively,  and  that  of 
4  -  hydroxy  -  2  -  methylbenzophenone  into  m  -  tolyl 
benzoate. 

When  (V)  is  heated  for  4  hr.  at  150°  in  presence 
of  camphorsulphonic  acid,  thymol,  thymyl  iso  valerate 
(VI),  and  the  iso  valerate,  b.  p.  200°/14  mm.,  of  (V) 
are  formed.  If  the  reaction  is  carried  out  in  a 
vacuum,  so  that  the  thymol  is  removed  as  fast  as 
it  is  formed,  the  sole  other  product  is  the  iso  valerate 
of  (V).  If  the  latter  is  heated  with  more  thymol  and 
the  catalyst,  thymyl  iso  valerate  results,  so  that  the 
reactions  involved  in  a  normal  heating  of  (V)  with 
catalyst  are  : 

Me  Me 


(.4)  (Vl^CHJrfl-Co/^No-CO-CHaPr^T- 

N&. 


Me  Me 

(B)  /  NoH+ckPrfl-CO/^No -CO- 2 (VI) 

s-r£  '  Ns 


with  possibly  a  second  (IV)  stage  involving  inter¬ 
action  of  a  molecule  each  of  ketone  ester  with  (V). 

When  a  mixture  of  phenol  and  A-methoxy -2-methyl 
o-iso propylbutyrophenone,  m.  p.  50°,  is  heated  with 
camphorsulphonic  acid,  the  products  are  thymol 
methyl  ether  and  phenyl  butyrate,  further  evidence 
for  stage  (B)  above.  The  migration  of  acyl  groups 
from  the  nucleus  to  the  phenolic  oxygen  is  thus  a 
bimoleeular  change. 

The  mechanism  of  the  Fries  transformation  is 
discussed.  It  may  be  due  to  formation  of  acid 
chloride  from  the  ester,  followed  by  a  Friedel-Crafts 
reaction  (Skraup  and  Poller,  A.,  1925,  i,  143),  or  it 
may  be  (von  Auwers)  an  intramolecular  change. 
That  it  is  not  of  the  latter  type  is  suggested  by  the 
fact  that  simultaneous  Fries  treatment  of  3-chloro- 
p -tolyl  acetate  and  p- tolyl  benzoate  gives  3-chloro- 
2  -  hydro  xy  -  5  -  methylbenzophenone  and  2-hydroxy-o- 
methylacetophenone  in  addition  to  3-chloro-2-hydr- 
oxy-5-methylacetophenone  and  2-hydroxy-o-methyl- 
benzophenone,  whereas  an  intramolecular  change 
should  produce  only  the  last  two  compounds.  It 
appears  probable,  therefore,  that  in  the  Fries  change 

2  mols.  of  ester  interact.  This  view  is  supported 
by  the  facts  that  (1)  phenyl  acetate  reacts  with 
chloroacetyl  chloride  in  presence  of  aluminium 
chloride  to  give  some  p-hydroxyacetophenone  chloro- 
acetate,  (2)  p- tolyl  acetate,  nitrobenzene,  and  alumin¬ 
ium  chloride  afford  only  traces  of  2«hydroxy-5-methyl~ 
acetophenone,  whilst  (3)  addition  of  thymol  in  (2) 
causes  the  formation  of  cresol  and  4  -  hydroxy--* 
methyl-5-isopropylaeetophenone. 

A  similar  explanation  is  given  for  the  conversion 
of  o-  into  -ketones  (above).  Thus,  when  4-hydroxy- 

3  -methylacetophenone  and  3-chloro-p- cresol  are 

**  baked 35  together,  2 -hydroxy-4- methylacetophenone 
and  3-chloro-2-hydroxy-5-methylacetophenone  are 
formed,  whereas  on  the  intramolecular  wandering 
theory  onlv  the  former  should  be  produced. 

E.  E.  Turner. 
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Mechanism  ol  the  Fries  transformation.  R. 
von  Auwers  and  W.  Matjss  (Annalen,  1923,  464, 
293 — 311). — The  claims  of  Bosenmund  and  Schnurr 
(preceding  abstract)  in  connexion  with  the  general 
improvement  in  methods  of  effecting  the  Fries 
transformation  require  some  criticism,  for  although 
these  authors  have  considerably  improved  those 
methods,  some  phenol  esters,  e.g.,  the  acetate  and 
benzoate  of  2-hydroxymesitylene ,  do  not  undergo  the 
change  under  the  conditions  laid  down  by  Bosenmund 
and  Schnurr.  Moreover,  phenol  benzoates  and 
ehloroacetates  require  more  drastic  treatment  than  do 
the  corresponding  acetates.  Thus,  phenyl  chloro- 
aeetate  and  m-tolyl  ehloroaeetate  do  not  undergo  the 
Fries  change  in  1  day  in  cold  nitrobenzene  solution 
in  presence  of  aluminium  chloride,  whereas  m-tolyl 
acetate  and  2-ra-xylyl  acetate,  under  similar  conditions, 
afford  good  yields  of  2  -  hydroxy  -  4  -  methylaceto- 
p  he  none  and  4 -hydroxy-3  :  5  -dimethyl  ae  etoph  enone , 
respectively ;  4-  and  5-m*xylyl  acetates,  the  acetate 
and  ehloroaeetate  of  2  :  6-dimethyl-4-ethylphenol,  and 
the  ehloroaeetate,  b.  p.  138°/12  mm.,  of  3-chloro- 
o-cresol,  are  to  a  slight  extent  hydrolysed,  but  are 
otherwise  unaffected  under  these  conditions.  2:4:6- 
Trichlorophenyl  acetate,  m.  p.  49 — 51°,  is  unaffected  by 
aluminium  chloride  in  J  hr.  at  150°,  whilst  after 
4  hrs.  at  130—140°  in  presence  of  excess  of  chloride, 
tar,  some  trichlorophenol ,  and  a  trace  of  an 
o-hydroxyketone(  1)  are  found  present.  When  heated 
with  aluminium  chloride  for  1  hr.  at  100 — >-140°, 

3-chloro-o-tolyl  ehloroaeetate  gives,  as  main  product, 
3  -  eh  loro  A -hydroxy  ~5  -  metkylphenacyl  chloride,  m.  p. 
98*5—99*5° ;  whether  or  not  any  o- displacement  of 
chlorine  occurs  is  uncertain. 

Bosenmund  and  Schnurr ’s  conclusion  that  the  Fries 
transformation  is  bimolecular  in  type,  i.e is  a  reaction 
of  the  Friedel-Crafts  type  between  2  mols.  of  a  phenol 
ester,  is  open  to  criticism,  if  for  no  other  reason  than 
that  whilst  Fries  changes  lead  to  o~  as  well  as  to 
^-compounds,  Friedel-Crafts  reactions  give  exclusively 
the  latter.  Other  evidence,  as  below,  shows  the 
untenability  of  Rosenmund’s  view.  Meisenhcimer 
and  Hanssen  (Diss.,  Tubingen,  1926)  have  shown  that 
benzoyl  chloride  and  4-m-xylvl  methyl  ether  under 
Friedel-Crafts  conditions  give  mainly  5-hydroxy- 
2  :  4 -dimethy lbenzoph enone ,  i.e the  benzoyl  radical 
goes  mela  to  the  m ethoxy  1  group.  Were  Rosenmund’s 
contention  correct,  4-m-xylyl  acetate,  under  Fries 
conditions,  should  give  5 -hydroxy- 2  :  4-dimethyl - 
acetophenone,  whilst  in  practice  it  gives,  as  the  onfy 
recognisable  product,  2 -hydroxy- 3  :  o-dimethvlaceto- 
phenone.  Again,  when  a  mixture  of  the  acetate  and 
the  methyl  ether  of  4-m-xylenol  is  warmed  with 
aluminium  chloride  in  nitrobenzene,  the  ether  is 
unaffected  and  the  acetate  gives  2 -hydroxy -3  :  5-di- 
methylacetophenone,  i.e.,  no  acetate  reacts  in  the 
sense  to  be  anticipated  from  Bosenmund 5 s  theory. 

The  main  support  for  the  latter  theory  is  the 
formation  from  a  mixture  of  3-chloro-p-tolyl  acetate 
and  p-tolyl  benzoate  (Fries  conditions)  of  3-chloro- 
2-hydroxy-o-methylbenzophenone  and  2 -hydroxy - 
5-methylacetoph enone  in  addition  to  the  normal 

products,  viz.,  3-chloro-2-hydroxy-5-methylaceto- 
ph enone  and  2-hydroxy-5-methylbenzophcnone.  The 
present  authors  have  obtained"  the  same  result,  but 


have  also  isolated  some  3-chloro-p-tolyl  benzoate.  It 
is  shown  that  exchange  of  acvl  groups  frequently 
occurs  when  phenol  esters  of  different  acids  are 
together  submitted  to  Fries  conditions,  although  this 
does  not  necessarily  take  place  with  every  pair. 
Thus,  a  mixture  of  phenyl  acetate  and  p-tolyl  chloro- 
acetate  gives,  only  2-  and  4 -hydroxy acetophenone, 
and  2-hydroxy-5-methylphenacyI  chloride,  and,  if 
mild  conditions  are  employed,  even  the  latter  is  not 
formed.  Similarly,  a  mixture  of  p-tohd  acetate  and 

3- ohloro-p-tolyl  benzoate  gives  only  traces  of  hydroxy- 
ketones  derived  from  intermediate  reciprocal  exchange 
of  acyl  radicals.  In  short,  the  course  of  all  such 
reactions  is  determined  by  the  nature  of  the  sub¬ 
stances  concerned  (the  benzoyl  and  chloroa cetyl 
groups  are  more  firmly  attached  to  oxygen  than  is  the 
acetyl  group).  A  mixture  of  2-ra-xylyl  acetate  and 
yutolyl  benzoate  gives  xylenol  and  cresol,  together 
with  2-hydroxy-5-methyl-acetophenone  and  -benzo- 
phenone,  and  4 -hydroxy- 3  :  5-dimethylaeetophenone. 
A  mixture  of  the  acetate  of  2-hydroxymesitylene 
and  p-tolyl  ehloroaeetate  gives  cresol,  2-hydroxy¬ 
mesitylene,  the  acetate  of  the  latter,  and  2 -hydroxy- 
3:4: 5-trimethylacetophenone.  The  ehloroaeetate, 
m.  p.  77 — 78°,  b.  p.  156°/I2  mm.,  of  2  :  6-dimethyl- 

4- ethylphenol,  gives  a  small  quantity  of  4-hydroxy- 
3  :  5-dimethylphenacyl  chloride.  A  mixture"  of  the 
same  ehloroaeetate  with  p-tolyl  acetate  (A1CI3;  150°) 
gives  2-hydroxy-5-methylaeetophenone  and  unchanged 
ehloroaeetate;  together  with  a  trace  of  an  o -hydroxy r 
phenacyl  chloride  ( ?). 

To  determine  whether  in  fact  an  acyl  group 
attached  to  the  oxygen  atom  of  one  phenol  can  enter 
the  nucleus  of  another  phenol  molecule,  mixtures  of 
phenol  ethers  and  esters  have  been  heated  with 
aluminium  chloride.  When  2-m-xylyl  methyl  other 
and  p~tolyl  acetate  are  so  taken,  the  products  are 
xylenol,  cresol,  2-hydroxy- 5- methyl-  and  4 -hydroxy - 
3  :  5-dim  ethyl -acetophenone.  With  a  mixture  of 
2-hydroxymesitylene  methyl  ether  and  p-tolvl  ehloro¬ 
aeetate,  the  two  free  phenols,  chloroacetic  acid,  and 
unchanged  ether  are  the  sole  products.  Had  Bosen¬ 
mund  substitution  occurred,  ketones  derived  from  the 
ethers  should  have  been  formed. 

Other  evidence  is  obtained  which  shows  that 
reciprocal  exchange  of  acyl  groups  occurs  in  some 
cases  under  the  conditions  of  a  Fries  change.  2-Hydr- 
oxymesitylene  and  p-tolyl  benzoate,  or  the  acetate  of 
the  former  and  p-cresol,  do  not  interact  in  absence  of  a 
catalyst  at  200°,  whilst  a  mixture  of  the  last  two 
substances,  when  heated  at  150°  for  J  hr.  in  presence 
of  aluminium  chloride,  affords  only  2-hydroxy- 

5- methylacetophenone  and  hydroxymesitylene.  On 
the  other  hand,  when  a  mixture  of  2-hydroxymesi¬ 
tylene  and  jp-tolyl  benzoate  is  heated  for  J  hr.  at  150° 
with  aluminium  chloride,  the  benzoate  of  2 -hydroxy- 
mesitylene  is  formed,  together  with  the  twro  free 
phenols  and  2-hydroxy-5-mefchylbenzophenone,  whilst 
under  similar  conditions  a  mixture  of  the  acetate 
of  2-hydroxymesitylene  and  p-tolyl  benzoate  affords 
some  of  the  benzoate  of  the  mesitylenoJ,  together  with 
benzoic  acid,  2-hydraxy-5-methylacetophenone,  and 
2-liydroxy-5-methylbenzophenone.  A  mixture  of  the 
acetate  of  2-hydroxymesitylene  with  3-ehloro-p-tolyl 
benzoate  gives  free  phenols,  3 -ehloro -2-hydroxy- 
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5-methyl-acetophenone,  the  corresponding  -benzo- 
phenone,  and  the  benzoate  of  2 -hydro xym esi tyl ene . 

Since  reciprocal  esterification  under  Fries  conditions 
would  explain  Rosenmund’s  test  experiment,  it  is 
concluded  that  the  Fries  transformation  is  an  intra- 
and  not  an  inter-molecular  change. 

E.  E.  Turner. 

Course  of  the  Friedel  and  Crafts  synthesis  of 
ketones  with  dialkyl  [ethers  of]  resorcinol.  F. 
Matjthner  (J.  pr.  Chem.,  1928,  [ii],  119,  311—314).— 
The  “  new  resacetophenone  ”  obtained  by  Claus  and 
Hath  (A.,  1896,  i,  227)  by  the  Friedel-Crafts  reaction 
with  acetyl  chloride  and  resorcinol  diethyl  ether  was 
held  by  Eijkman  to  be  a  4  :  6-diacetoresorcinol ;  this 
is  confirmed.  The  action  of  2  mols.  of  acetyl  chloride 
and  aluminium  chloride  on  resorcinol  dimethyl  ether  in 
carbon  disulphide  yields  two  products  :  the  first, 
soluble  in  alkali,  is  4  :  6-diacetoresorcinol  monomethyl 
ether  (Eijkman,  Bergenia,  and  Henrard,  A.,  1905,  i, 
360),  and  the  second,  insoluble  in  alkali,  the  corre¬ 
sponding  dimethyl  ether.  Free  resorcinol  gives 
4  :  6-diacetoresorcinol  and  (?)  its  dimethyl  ether ; 
resorcinol  diethyl  ether  yields  4 :  6-diacctoresorcinol 
monoethyl  ether,  E.  W.  Wignall. 

Possibility  of  ring-chain  valency  tautomerism, 
and  of  a  type  of  mobile  hydrogen  tautomer  ism 
analogous  to  the  W agner-Meerwein  rearrange™ 
ment.  III.  Orientation  of  some  cyclic  deriv¬ 
atives  of  phorone.  C.  K.  Ingold  and  C.W.  Shopped 
(J.C.S.,  1928,  1868 — 1873). — The  structure  (I),  pre- 

r  r  viously  assigned  (this  vol.,  414) 
^  .  Ji  Y"  to  the  acetyl  derivative  (X= Ac) 

s  _  I  ^  of  hydroxyphorone  (5-hydroxy - 
b  CMea  2;2:3:  3~ tetram ethyl- bfi-cyclo- 

pentenone),  is  confirmed,  since  the  dihydro-derivative 
yields  an  oxime ,  m.  p.  93°  (hydrochloride >  in.  p,  136— 
137° ),  which  is  reduced  by  sodium  amalgam  to 
2:2:3:  3- tetram ethylcycfopentylamine.  The  form¬ 
ation  of  an  oxime  from  5-benzoyloxyphorone  with 
extrusion  of  the  benzoyl  grouping  as  previously  stated 
(Im,  cit.)  leaves  doubtful  the  position  in  which  the 
oximino-grouping  has  become  attached  to  the  ring.  It 
is  now  shown  that  reduction  of  the  oxime  by  sodium 
amalgam  followed  by  phosphorus  and  hydriodie  acid 
yields  2:2:3:  3- tetram ethylci/ctopentylamine ;  more¬ 
over,  5-benzoyloxyphorone  is  reduced  by  hydrogen 
and  palladised  barium  sulphate  to  5-benzoyloxy- 
2:2:3: 3  -tetramethylcydopen  tanolone .  The  original 
benzoyloxy-compound  must  therefore  have  ’  the 
structure  (I)  (X=Bz),  and  the  oximino-group  must 
enter  the  molecule  in  a  position  other  than  that  from 
which  the  benzoyl  group  is  expelled.  5-p-Bromo- 
benzyloxyphorone  is  only  very  slightly  affected  by 
palladised  barium  sulphate  and  hydrogen,  yielding  a 
compound,  in.  p.  26—27°.  Reduction  of  5-p-bromo- 
benzyloxy  -  2  :  2  :  3  :  3  -  A4-  cyclopentenoneacetoxime 
with  sodium  amalgam  and  acetic  acid  yields  5-hvdr- 
oxy-2  :  2  :  3  :  3  -  tetram  e  t  h  yleye  Jopcn  ty  lam  ine ,  isolated 
as  the  picrate,  and  further  reduction  with  phosphorus 
and  hydriodie  acid  affords  2:2:3:  3-tetramethyl- 
c//cf open t}dam ine .  It  is  shown  that  hydroxylamine 
can  hydrolyse  phenyl  benzoate  and  5-benzovloxy- 
2:2:3:  3-tefcramethylq/cfopentanone,  and  that  the 
methyl  group  of  5 -meth oxypliorone  is  removed  by 


treatment  with  hydroxylamine,  yielding  the  dioxime 
of  3  :  3  : 4 : 4-tetramethylcycfopentan-l  :  2-dione.  The 
normal  mode  of  fission  of  hydroxyphorone  or  its 
derivatives  by  oxidation  with  potassium  ferricyanide 
is  at  (a)  (I),  whilst  fission  with  hydrogen  peroxide 
occurs  preferentially  at  ( b )  (I).  Thus  with  potassium 
ferricyanide,  5-benzoyloxyphorone  yields  the  lactonic 
acid  of  yy-dihydroxy-aapp-tetramethylglutaric  acid, 
whilst  5-acetoxyphorone  and  5 -hydroxyphorone  yield 
tetramethylsuccinic  acid.  Bcnzoyloxyphorone  and 
hydrogen  peroxide  yield  aa(33  -  tetramethylglutaric 
acid.  M.  Clark. 

Relative  reactivity  of  methylene  groups  in 
1  :  3-diketones.  A.  B.  E.  Lovett  and  E.  Roberts 
(J.C.S.,  1928,  1975 — 1979). — w-Phenylacetylaceto- 

phenone  (I)  condenses  with  salicylaldehyde  in 
absolute  alcohol  solution  in  presence  of  piperidine, 
giving  o  -  hydroxyhenzylide?iephenylacetylacetophe?wney 
0H#C6H49CHICPh*C0aCH2,C02Ph,  m.  p.  171—174°. 

The  constitution  of  this  substance  is  fixed,  since  it 
is  readily  converted  into  acetophenone  and  3 -phenyl - 
eoumarin.  The  following  substituted  3-phenyl- 
coumarins  in  small  yield  are  produced  when  the  appro¬ 
priate  substituted  saliey laid ehydes  are  condensed  with 
(I),  but  in  these  cases  no  intermediate  product  can  be 
isolated  :  6 -methyl* ,  m.  p.  146 — 147*5°  :  6-chloro-f 
m.  p.  199° ;  6-bromo-,  m.  p.  189—191° ;  Q-nitro-9  m.  p. 
251-253°;  S-nitro-7  m.  p.  236—239°;.  6  :  8-dichloro-, 
m.  p.  193 — 194-5°;  6  :  8-dibronio-,  m.  p.  186—187*5°: 
6-bromo-8-nitro-7  m.  p.  228—230°;  and  8 -nitro- 
6 -methyl-3 -phenylcoumarins ,  m.  p.  ISO — 182°,  3  :  5- 
Dinitrosalicylaldehyde  (II),  m.  p.  58 — 60°,  is  obtained 
by  further  nitration  of  the  mixture  of  3-  and  o-nitro- 
salicylaldehydes  produced  by  mononitration  of  sali¬ 
cylaldehyde  ;  on  oxidation  it  gives  3  :  o-dinitro- 
salicylic  acid.  5-GMoro- 3(  ? )-niirosalicylaldehyde  (III),, 
m.  p.  105 — 107°,  is  produced  by  nitration  of  5-chloro- 
salicylaldehyde  in  glacial  acetic  acid.  Its  constitution 
is  inferred  from  that  of  the  analogous  5-bromo- 
3 -ni t rosalicy laldehyde .  Aldehydes  (II)  and  (III)  fail 
to  give  substituted  3-phenyleoumarins  with  (I).  Like 
5-bromo-3-nitrosalicylaldehyde,  from  which  only  a 
trace  of  the  corresponding  eoumarin  is  obtained,  they 
react  with  piperidine  to  give  stable  piperidides  of 
undetermined  constitution.  6  :  8-Diniiro -  and  6-chloro 
8(  ? ) - n itro- 3 -phenylcoumarin,  synthesised  by  the  Perkin 
reaction,  have  m.  p.  244 — 246°  and  212—214°. 
Ethyl  phenylacetate  and  salicylaldehyde  give  some 
3 -phenyl eoumarin  when  heated  in  presence  of  piper¬ 
idine.  2 -Hydroxy-a-naphth  aldehyde  and  (I)  react  in 
alcoholic  solution  in  presence  of  piperidine,  giving  a 
deep  red  compound ,  C27H18Q2?  m.  p.  155— 156-5°. 
<o-Propionylacetophenone,  b.  p.  149°/17  mm.,  151°/ 
19  mm,  (copper  salt,  m.  p.  151—152°;  p-nitrophenyl - 
hydrazone,  m.  p.  67 — 68°;  anil,  m.  p.  48 — 49°), 
butyryl acetophenone,  and  propionylacetone  yield 
resin -like  products  when  treated  with  salicylaldehyde. 
It  is  deduced  that  the  methylene  group  in  (I)  more 
reactive  for  condensation  with  aldehydes,  is  that 
adjacent  to  the  phenyl  group.  M.  Clark. 

Syntheses  of  p-4-hydroxy~3™methoxystyryl 
n-propyl  and  n-amyl  ketones.  S.  Tsurumi,  S. 
Murakoshi,  and  R.  Yamasaki  (Sci.  Rep.  Tohoku 
Imp.  Univ.,  1928,  17,  703— 765),— The  condensation 
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of  vanillin  with  methyl  n-propyl  and  n-amyl  ketones 
to  yield  p-4-hydroxy-3-methoxystyryl  n  -propyl  and 
n-amyl  ketones  (cf.  Nomura  and  Hotta,  A.,  1925,  I, 
1156;  Murai,  ibid,,  1157)  takes  place  readily  on 
boiling  for  6  hrs.  with  aqueous-alcoholic  potassium 
hydroxide.  E.  K.  Callow. 

Syntheses  of  p-4-hydroxy-3-methoxypheiiyl»» 
ethyl  n-pentenyl  and  n-hexenyl  ketones.  H. 
Nomura  and  S.  el  Citoi  (Sci.  Rep.  Tohoku  Imp. 
Univ.,  1928,17,707 — 710;  cf.  Nomura  and  Tsuruini,  A. 
1927, 1078) —Condensation  of  zinger  one  (3-4-hydroxy- 
3  -  me  thoxy  phenyl  ethyl  methyl  ketone)  with  n-  hut- 
aldehyde  and  n-valer aldehyde  in  presence  of  aqueous 
potassium  hydroxide  yielded,  respectively,  fiA-hydr- 
oxy  -  3  ethoxyphenyleihyl  n-pentenyl  ketone,  b.  p. 
198-5 — 200°/4*5  mm.,  and  the  n -hexenyl  ketone,  b.  p. 
203 — 206’5°/6  mm.  The  constitutions  were  confirmed 
by  reduction  with  hydrogen  in  presence  of  platinum- 
black  to  the  known  saturated  ketones  (Murai,  A., 
1925,  i,  1157  ;  Nomura  and  Tsurumi,  loc,  cit.). 

E.  K.  Callow. 

Chemical  constitution  and  pungency.  E. 
Maeui  (Sci.  Rep.  Tohoku  Imp.  Univ.,  1928, 17,  695 — 
702). — In  view  of  the  reported  pungency  of  p-o- hydr¬ 
oxy-  and  p  -  2  -  hydroxy-  3  -  m  etho  xy  -  ph  enylethy  1  methyl 
ketones  the  author  prepared  other  o- hydroxy- 
derivatives  of  this  type,  o -Hydro  xystyryl  ethyl 
ketone,  m,  p.  116 — 118°  (cf.  Auwers  and  Voss,  A,, 
1910,  i,  70),  yields,  on  reduction  by  sodium  amalgam, 
3-o -hydroxyphenyleihyl  ethyl  ketone ,  m.  p.  72°  (I)* 
o -Hydroxy sty ryl  phenyl  ketone  (cf.  Harries  and 
Busse,  A,,  1896,  i,  301)  is  reduced  by  hydrogen  in  the 
presence  of  platinum- black  to  p-o- hydroxy  phenyl  ethyl 
phenyl  ketone,  m.  p.  91°  (II)  (cf.  Borsche  and  Geyer, 
A.,  1914,  i,  711).  p -o - Hy droxyph enylethy  1  methyl 
ketone  is  reduced  by  amalgamated  zinc1  and  hydro¬ 
chloric  acid  to  8 - o-hydroxyph enylhutane,  b.  p.  101— 
102°/ 11  mm.  (Ill),  The  sodium  (  +  H20),  potassium 
(+H20),  and  calcium  salts  of  hydro-o-coumaric  acid 
( P-o-hydroxypheny lpropionic  acid)  (IV)  (cf,  Tiemann 
and  Herzfeld,  A.,  1877,  i,  708)  were  prepared.  Com¬ 
pounds  (I)  and  (III)  are  pungent.  (II)  is  first  sweet 
and  then  pungent.  The  salts  of  (IV)  are  pungent  in 
proportion  to  their  solubility.  The  anhydride,  ethyl 
ester,  and  amide,  m,  p.  92°  (lit,  70°),  are  all  pungent, 

E.  K.  Callow. 

Reduction  of  qnuinones  by  means  of  phenyl™ 
hydrazine.  A.  Giac  alone  (Gazzetta,  1928,  58, 
409 — 411). — Phenyl  hydrazine  reduces  quinones  to 
quinols ;  with  benzoquinone  the  reaction  is  so  violent 
that  benzene  must  be  used  as  a  diluent ;  thyme  ~ 
quinone  is  reduced  in  benzene,  but  with  naphtha- 
quinone  [which  with  phenylhydrazine  hydrochloride 
in  acetic  acid  gives  benzeneazo-a-naphthol  (Zincke 
and  Bindewald,  A.,  1885,  391)]  reduction  to  the 
quinol  occurs  only  in  absence  of  solvent.  Anthra- 
quinone  is  not  reduced.  E.  W.  Wignall, 

Reaction  of  malononitrile  with  a-naphtha- 
quinone.  W.  Nesting  (Z.  angew.  Chem,,  1928,  41-, 
745—748;  cf.  this  vol.,  806). — The  intense  blue 
coloration  developed  when  neutral  aqueous  solutions 
(pu  greater  than  2*5}  of  malononitrile  and  a-naphtha- 
quinone  are  mixed  is  due  to  formation  of  p -imino- 
P-1  :  4 - imph thaq  u inonylp  rop  ion  itrile, 


C10H5O2-C(NH)-CH2-CN,  m.  p.  above  250°  (decomp.; 
silver  salt).  The  blue  ammonium  salt,  obtained  by 
passing  ammonia  into  an  ethereal  solution  of  the 
components,  dyes  wool  in  bright  violet  shades, 
becoming  black  on  exposure  to  light.  The  red 
hydrochloride ,  precipitated  by  hydrochloric  acid  from 
a  solution  of  the  ammonium  salt,  loses  hydrogen 
chloride  on  exposure  to  moist  air,  giving  the  imino- 
nitrile,  this  being  the  only  way  in  which  the  latter 
could  be  prepared  in  solid  form,  C.  Hollins. 


Course  of  the  Friedel-Crafts  reaction  with 
anthratpxinone-4  :  2-dicarboxylic  anhydride.  G. 
Machek  and  A.  Crat  (Monatsh.,  1928,  50,  6 — 9).— 
The  condensation  of  anthraquinone-1  :  2- dicar  boxy  lie 
anhydride  with  benzene  in  presence  of  aluminium 
chloride  gives,  in  place  of  the  expected  1:2:3:  4-di- 
phthaloylbenzene  (cf.  Fairbourne,  1921,  119, 

1580),  a  phthaloyldiphenylphihalide, 

in.  p.  180—182°,  and 


the  corresponding  hydroxy- acid, 
143—148°. 


02gHig0 tj;,  in.  p, 
G.  Hollins, 


Stereochemistry  of  aromatic  compounds. 
¥1.  An  optically  active  vat  dye  without  an 
asymmetric  carbon  atom;  rf-  and  M  :  l'-di- 
anthraquinonyl  -  2  :  2'  -  dicarboxylic  acid,  E. 
Kuhn  and  O.  Albrecht  (Annalen,  1928,  464, 
91 — 100). — 2  :  2 "-Dime thy  1-1  : 1  '-dianthraquinonyl  has 
been  prepared  by  Scholl’s  method  (A.,  1924,  i,  60). 
The  intermediately  used  1  -  iodo  -  2  -  methylanthra- 
quinone  has  m.p.  172*5 — 173*5°  (corr.),not  189 — 169*5° 
as  given  by  Scholl.  Oxidation  of  the  dimethyl 
derivative  with  chromic  anhydride  in  acetic  anhydride 
and  glacial  acetic  acid  affords  1 : 1  '-dianthraqui nonyl- 
2  :  2'-dicarboxylic  acid  in  higher  yield  than  that  given 
by  Scholl’s  method.  The  acid  cannot  be  resolved 
through  its  brucine  or  morphine  salts,  but  addition  of 
light  petroleum  to  a  concentrated  chloroform  solution 
of  the  quinine  salt  effects  partial  resolution  (see 
original  for  details ) .  Quinine  1-1:1  '-dianthraqu inonyl- 
2  :  T -dicarhoxijUxie,  having  [a]f}  —110*7°  (not  optically 
pure),  leads  to  the  optically  impure  1-acid,  [a]jf  —237° 
in  OTV-sodium  hydroxide.  The  quinine  salt  of  the 
d-acid,  obtained  optically  pure,  has  in.  p.  249— 250°, 
[«]if  +369°  in  pyridine,  and  leads  to  the  optically 
pure  d -acid  (m.  p.  phenomena  indefinite,  as  with 
2-acid),  [«]I#  +348°  in  0TAr- sodium  hydroxide 

(rotatory  dispersion  measured).  The  d-acid  does  not 
undergo  raeemisation  in  0-lA7-sodium  hydroxide 
during  hrs.  at  140 — 160°,  nor  in  acetic  anhydride 
during  7|  hrs.  at  100°,  but  some  raeemisation  occurs 
in  acetic  anhydride  after  3|  hrs,  at  the  b.  p.  of  the 
solution.  Conversion  of  the  d-acid  into  a  vat,  using 
alkaline  hyposulphite,  and  subsequent  recovery  of 
acid  by  oxidation  appears  to  be  without  great  effect 
on  the  activity.  Some  inconclusive  experiments  on 
dyeing  viscose,  hair,  and  wool  have  been  made. 

The  non-co-planar  configuration  of  the  dianthra¬ 
quinonyl  molecule  is  demonstrated  by  the  above 
resolution.  E.  E.  Turner. 


Constitution  of  carotin.  L.  Z e c hmeister  and 
L.  von  Cholnoky  (Ber.,  1928,  61,  [if],  1534 — 1539). — 
Catalytic  hydrogenation  of  carotin  in  cyclohexane  in 
the  presence  of  platinum  shows  that  its  double  linkings 


are  divisible  ■  into  two  groups.  At  least  two  and 
probably  three  of  them  are  distinguished  by  not  being 
causative  of  colour ;  they  become  hydrogenated 
towards  the  end  of  the  reaction  after  the  double 
linkings  of  the  second  type  have  become  almost 
completely  saturated.  Tho  colour  of  carotin  is  due 
to  a  series  of  double  linkings  which  readily  absorb 
hydrogen.  As  long  as  hydrogenation  mainly  affects 
the  latter  type,  the  diminution  in  the  intensity  of  the 
colour  of  the  solution  is  proportional  to  the  con- 
sumption  of  hydrogen.  The  colour  appears  to  be  lost 
completely  after  addition  of  8  mols.  of  the  gas.  Partly 
hydrogenated  solutions  of  carotin  all  exhibit  the 
typical,  carotin  spectrum  and  hence  contain  a  mixture 
of  unchanged  material  and  decolorised  products ; 
coloured  intermediate  compounds  do  not  appear  to 
be  formed.  Carotin  therefore  appears  to  contain 
eight  olefinie  linkings  conjugated  with  one  another 
and  three  further  double  linkings.  The  optical  in¬ 
activity  of  perhydrocarotin  appears  to  ally  it  closely 
to  per  hydro  ^-crocetin  and  to  strengthen  further  the 
analogy  between  the  safran  dyes  and  the  carotin  group. 
Perhydrocarotin,  C40H?8,  conveniently  prepared  by 
catalytic  hydrogenation  of  carotin  in  chloroform  in  the 
presence  of  platinum,  has  normal  mol.  wt.  in  freezing 
benzene,  indicating  a  G40  formula  for  carotin,  which  is 
supported  by  direct  determinations  of  its  mol.  wt.  in 
freezing  benzene  and  camphor.  H.  When. 

CrystaEine  *  carotin-like  substances  from 
meadow  ranuncnlns  and  rose  44  hips."  H,  H. 
Escher  (Heiv.  Chirm  Acta,  1928,  11,  752—754),— 
Details  are  given  for  the  extraction  of  xanthophyll 
from  the  flowers  of  Ranunculus  Steveni ,  Andrz.,  and 
of  lycopin  from  rose  “  hips  ”  (ef,  Willstatter  and 
Escher,  A,.  1910,  i,  330 ;  1912,  i,  125).  H.  Burton. 

Plant  colouring  matters.  VII,  Lycopin,  P* 
Kabreb  and  R,  Widmer  (Helv.  Chim.  Acta,  1928, 11, 
7 51 — 7 52) . — Catalytic  reduction  of  lycopin  (Will¬ 
statter  and  Escher,  A.,  1910,  i,  330)  gives  perhydro- 
lycopin,  C40H82,  b.  p.  238— 240° /()  1)8  ram.,  thus 
demonstrating  its  aliphatic  nature  and  its  similarity 
to  carotin  and  bixin  {this  voL,  869).  H,  Burton. 

Gossypol.  IV,  apoGossypol.  E.  P.  Clark  (J. 
Biol.  Chem.,  1928,  78,  159 — 166 ;  cf.  this  voL,  208, 
426),— By  heating  gossypol  with  40%  sodium  hydr¬ 
oxide  at  100°  and  acidifying  there  was  obtained 
ap o gossypol,  C2  8H30 O 6  (hexa -acetate ,  m.  p.  291°; 
hexamethyl  ether ,  m.  p.  259°) ;  the  mother-liquor 
yielded  2  mols.  of  formic  acid  which  must  have  arisen 
from  the  two  carbonyl  groups  of  gossypol ;  as  in 
gossypol  hexa- acetate,  two  of  the  acetyl  groups  of 
apogossypol  hexa -acetate  are  more  resistant  to  hydro¬ 
lysis  than  the  remaining  four.  apoGossypol  is  con¬ 
siderably  less  toxic  than  gossypol,  and  causes  acute 
effects  only.  C.  R.  Harington. 

Salep-mannan.  EL  Pringsheim  and  G.  Liss 
(Annalen,  1928,  460,  32 — 42). — Salep-mannan  is 
converted  by  acetic  anhydride  in  presence  of  glacial 
acetic  acid  and  pyridine,  under  certain  prescribed 
conditions,  into  the  triacetate ,  [a]i?  —28*9°,  This  has 
M  in  acetic  acid  (f.  p.)  293—717  and  in  nitrobenzene 
{f.  p.)  518—1355.  The  degradation  of  the  triacetate 
by  heat  in  presence  of  naphthalene  has  been  examined. 

E.  E.  Turner, 


Relation  of  lichosan  to  lichenin.  II.  H. 
Pringsheim  and  H.  Braun  (Annalen,  1928,  460,  42 — 
56). — The  viscosities  of  a  number  of  lichenin  solutions 
have  been  measured.  The  fermentative  degradation 
of  lichosan  has  been  studied  under  various  conditions. 
The  different  effects  of  ageing  on  aqueous  solutions  of 
lichosan  and  of  lichenin  is  noted.  The  product, 
C6H904* OP03H,  has  been  obtained  by  treating 
lichosan  with  phosphoryl  chloride  in  presence  of 
pyridine  at  —15°.  E.  E.  Turner. 

Hypothetical  combined  pentose  and  so-called 
free  pentose  [in  apples]  ;  composition  of  pectin. 
R,  B.  McKinnis  (J.  Amer.  Chem.  Soc.,  1928,  50, 
1911— 1915).— A  95%  alcoholic  extract  of  apple  pulp 
yields  no  furfuraldehyde  when  distilled  with  12% 
hydrochloric  acid.  Free  pentose  is  therefore  absent, 
or  present  only  in  small  amount.  Determinations  of 
the  galaeturonic  acid  content  of  the  pulp  from  the 
amount  of  carbon  dioxide  liberated  on  hydrolysis,  and 
of  the  yield  of  furfuraldehyde  from  Ehrlich’s  di- 
galacturonic  acid  (A.,  1917,  i,  321)  by  distillation  with 
hydrochloric  acid,  indicate  that  the  furfuraldehyde 
formed  when  the  whole  apple  pulp  is  distilled  with  acid 
is  entirely  accounted  for  by  the  galaeturonic  acid 
present.  Pentoses,  either  free  or  combined,  do  not, 
therefore,  occur  in  apples  or  in  apple  pectin  (cf.  Nanji, 
Patou,  and  Ling,  J.S.C.I.,  1925,  44,  253t),  although 
arabinose  is  probably  an  intermediate  stage  in  the 
conversion  of  galaeturonic  acid  into  furfuraldehyde. 

H.  E.  E.  Notton. 

Acid  constituents  of  sandarac  resin.  A.  Ron- 
lett  (Monatsh.,  1928,  50,  1— 5).—  At  least  three  acids 
are  probably  present  in  sandarac  resin.  Sandaracic 
acid  (methyl  ester,  m.  p.  159°)  and  sandaricinolic  acid, 
m.  p.  199°  [acetic  anhydride  isomerisation  product  ( ?), 
in.  p.  223°];  are  amorphous  and  labile  (Wolf,  Biss., 
Bern,  1906 ;  Henry,  Diss.,  London,  1901)*  A  third  acid, 
C2oH3()03,  m.  p.  263°,  for  which  the  old  name  “  ealli- 
tropic  acid  ”  is  adopted,  is  now  obtained  pure  and 
crystalline.  C.  Hollins. 

Eetulin.  I*  K.  A.  Vestekberg  and  R.  Vester- 
bbrg.  II.  R,  Vestekberg  (Arkiv  Kemi,  Min., 
Geol.,  1928,  9,  Ho.  27,  1—17;  No.  45,  1—11).— An 
amplified  account  of  work  already  published  (A., 
1923,  i,  590;  1927,  882).  Dihydro  be  tulin  diformate 
has  m.  p,  268°. 

Oxidation  of  santonin*  II*  Rotatory  power 
of  some  oxidation  products  of  santonin,  S.  S* 
Medvedev  and  E.  N.  Alekseeva  (Trans.  Karpov 
Inst.  Chem,,  1926,  Ho.  5,  57 — 6 1 ) . — Santoninie , 
sardonic,  and  santcnonic  acid  have  [«]D  — 26*5°, 
—  70‘0°,  and  —125a5°,  respectively,  supporting  the 
view  that  these  acids  have  similar  configurations. 
Santenonic  acid,  when  heated  in  a  vacuum,  loses 
2  mols.  of  water,  yielding  an  unsaturated  lactone, 
santonene,  €15H1603?  [a]D  —280*9°  (acetyl  derivative, 
[a]0  —1507°  in  alcohol,  — 1500°  in  chloroform,  the 
high  value  indicating  the  formula 

OHyGMelCHH^GO^O 
CO^CJIelC'CHyC — CMeAc). 

Chemical  Abstracts. 
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118).—" Distillation  of  cacao -red  with  large  excess  of 
sine  dust  in  a  stream  of  carbon  dioxide  gives  mainly 
mesitylene,  By  acetylation  of  cacao -red  in  pyridine 
with  acetyl  chloride  in  chloroform  below  0s  between 
8  and  9  acetyl  groups  are  taken  up,  and  a  compound, 
decomp.  2-10—215°,  is  formed.  Benzoylation  gives 
similar  results  {product,  decomp.  219 — 220° )>  but  with 
methyl  sulphate  there  are  obtained  a  heplamethyl 
ether ,  decomp.  213—216°,  and  a  mixture,  decomp. 
21 5 °s  of  tri-  and  penta-meihyl  ethers.  An  imp ure  phenyl- 
liydrazone  of  cacao-red  is  described,  and  the  con¬ 
stitution  further  discussed.  CL  Hollins. 

Rotenone,  the  physiologically  active  con- 
stituent  of  Derris  elliptica*  A.  Bute  nan  dt  [and, 
in  part,  0.  Lihsert  and  D.  Botsomwar]  (Annalen, 
1928,  464,  253 — 217). — Eotenonc  may  be  distilled  in  a 
high  vacuum  (In  p.  210 — 220°/O5  mm.).  Its  hydro¬ 
chloride  has  m,  p.  194°,  not  188°  as  given  by  Takei  (this 
voL,  765).  The  presence  of  only  one  efehylenic 
linking  in  rotenone  (Kariyone  and  co- workers,  A., 
1923,  i,  477  ;  1924,  i,  251)  Is  confirmed,  hydrogenation 
in  presence  of  palladised  barium  sulphate  giving 
df h yd rorot e none ,  m.  p.  21 4—2 16°,  which  wi th  nitrous 
acid  affords  a  diketone ,  m.  p.  317°  (decomp.).  The 
carbonyl  group  in  rotenone  is  also  reduced  if  hydrogen¬ 
ation  is  carried  out  in  presence  of  platinum,  the 
resulting  dihydrodeoxy rotenone,  C23H2G05,  m.  p.  168°, 
b.  p.  220— 230° /vac.,  having,  however,  little  reactivity. 
Hydrogenation  of  rotenone  in  alcoholic  ammonia  in 
presence  of  platinum  gives  a  substance,  C»3H<,806, 
m.  p.  206°. 

In  weakly  acid  solution  rotenone  gives  an  oxime 

(m.  p.  249°;  Takei  gives  239°,  Kariyone,  245°)  and 

a  hydrazone  distinct  from  the  isooxime,  m.  p.  230°,  and 

iso  liydrazone,  m,  p.  229°,  formed  in  presence  of  alkali 

(isophenylhydrazone  has  in.  p.  203°).  The  t$o~derIv- 

atives  mav  be  formed  as  a  result  of  scission  of  an  oxide 
%* 

ring  by  the  alkali,  ring-closure  subsequently  occurring 
in  a  different  position. 

Rotenone  contains  the  <K>0H2»  grouping,  since 
ethyl  nitrite  and  acetic  and  hydrochloric  acids 
afford  a  diketone ,  C23H20O7,  m.  p.  298'  —300°  (decomp.), 
[a]h  —3*5°  in  chloroform,  possibly  identical  with 
Takers  rotenononc  (A.,  1925,  i,  761),  Treatment  of 
rotenone  with  zinc  dust  and  alcoholic  potassium, 
hydroxide  produces  dcrritol,  C21H220g,  m,  p.  161° 
(a  phenolic  compound  containing  CO  and  20Me  and 
giving,  when  distilled  at  220 — ' 225°/0-06  mm., 
anhydroderritol,  C21H20O5,  in.  p.  157°,  not  reconvertible 
into  dcrritol),  together  with  rotenol ,  CyH^Og,  m.  p. 
115 — 120°,  b,  p.  200— 2 10° /vac.,  which  may  be  the 
secondary  alcohol  corresponding  with  the  ketone, 
rotenone.  Rotenol  is  hydrogenated  in  presence  of 
platinum,  giving  dihydrorotenol ,  Ci3H260€,  ni.  p.  131% 
also  obtained  by  the  reduction  of  dihydrorotenone  with 
zinc  dust  and  alkali.  Both  rotenol  and  dihydro¬ 
rot  enol  behave  towards  alkali  as  lactones.  Possibly 
the  annexed-  scheme  represents  the  inter-relationship 
of  rotenone  (I),  derritol  (II),  and  anhydroderritol  (IT)  : 

.  f\ CH.-CO-  -> 

■  LJJom+cHj-choj 

in.) 

Anhydroderritol  contains  no  (detectable)  CO  group, 


but  contains  an  cthylenic  linking  and  a  hydroxyl 
group,  since  it  affords  an  acetyl  derivative,  m.  p.  146°, 
which  is  hydrogenated  in  acetic  acid  in  presence  of 
platinum,  giving  a  dihydro* derivative,  m.  p.  131°. 

Treatment  of  rotenone  with  alkali  affords  tubaic 
acid,  m.  p.  129°,  b.  p.  130— 140°/vac.  (of.  Kariyone} 
{ acetate ,  na.  p.  133°;  methyl  ester,  m,  p.  48°,  b.  p. 
120°/vac.)3  which  on  reduction  gives  dihydrotubaic 
acid f  m.  p.  166°.  Since  the  latter  is  also  obtainable 
from  dihydrorotenone  by  a  similar,  process,  the  alkali 
scission  of  rotenone  involves  the  carbonyl  group  and 
not  the  cthylenic  linking.  Tubaic  acid  contains  a 
hydroxyl  group  which,  although  aeefcylatable,  is  not 
methylated  by  di&zoxne  thane,  so  that  the  hydroxy- 
group  may  have  two  substituents  ortho  to  it.  Tubaic 
acid  contains  one  methoxyl-free  benzene  ring,  and  to 
this  benzene  ring,  in  rotenone,  at  least  one  oxide  ring 
must  be  attached  (production  of  phenolic  hydroxyl 
in  presence  of  alkali).  Moreover,  the  two  benzene 
rings  in  rotenone  arc  separated  by  a  carbon  chain. 
Further,  since  rotenone  with  alkali  affords  a  phenol- 
carboxylic  acid,  rotenone  and  dihydrorotenone  must 
contain  a  p-keto-aeid  lactone  or  a  p-di ketone  grouping. 

Oxidation  of  rotenone  with  chromic  anhydride  in 
acetic  acid  (Takei)  gives  rotenonone,  whilst  if  the 
mother-liquor  is  freed  from  acid  and  then  treated  with 
diazomethane,  a  mixture  of  esters  results,  from  which, 
by  hydrolysis,  tubaic  acid  is  obtainable.  Rotenonone 
forms  a  dihydrazone(  ?),  m.  p.  242°,  and  is  hydrogenated 
in  acetic  acid  (platinum)  to  p e rhydrorotenono ne , 
m,  p.  265—267°  (decomp.)  (acetyl  deriv¬ 
ative,.  in.  p.  245°).  Treatment  of  rotenonone  (of. 
Takei)  with  alcoholic  potassium  hydroxide  at  100° 
produces  a  hydroxy -mid,  C^H^Og,  m.  p.  250°  (methyl 
ester,  mu  p.  146 — 147°),  possibly  formed  by  a  benzilic 
acid  change  from  the  diketone. 

Rotenone  is  readily  dehydrogenated  to  dehydro- 
rotenone ,  in.  p.  218°,  b.  p.  240— 250° /vac.,  this  change 
being  effected  by  potassium,  permanganate  in  acetone 
containing  alcoholic  potassium  hydroxide,  by  iodine 
and  alcoholic  potassium  acetate,  by  potassium  ferri- 
cyanide  in  aqueous  methyl -alcoholic,  potassium  hydr¬ 
oxide,  by  perbenzoic  acid,  or  by  alcoholic  ammonia 
at  100°.  Dehydrorotenone  is  possibly  identical  with 
the  “crystalline  yellow  material “  described  by  other 
workers  as  having  m.  p.  ranging  from  214°  to  233°. 
It  k  converted  by  boiling  alcoholic  potassium  hydr¬ 
oxide  into  a  hydroxykelo-mid,  C23H2408,  m.  p.  152°, 
'which  contains  a  methoxyl  group  and,  when  hydrogen¬ 
ated  (acetic  acid,  platinum),  passes  into  an  acid , 
0*1^0,,  m.  p.  168%  It  therefore  contains  an  cthyl¬ 
enic  linking ;  It  also  contains  a  carbonyl  group,  for  it 
gives  an  oxime,  m.  p.  200°. 

The  constitution  of  rotenone  remains  unsettled,  but 
the  author  regards  rotenone  as  possibly  being  not  very 
different  in  general  type  from  hergapten  and  xantho- 
toxin.  "  *’  "  E.  K  Turner. 

Catalytic  action.  XXII.  Catalytic  action  of 
reduced  copper  on  unsaturated  hydrocarbons. 
S.  Komatsu  and  M.  Kurata  (Mem.  Coll.  Sen  Kyoto, 
1928,  11,  [A],  164—169 ;  cf.  A.,  1925,  i,  942).— When 
menthene  is  passed  over  reduced  copper  at  290—300% 
men  thane  and  p-cymene  are  produced .  ef-Limonene  is 
converted  completely  into  eymene  at  280—300%  but 
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at  200°  menthane,  dipentene,  and  carvomenthene  are 
formed  also.  Similar  treatment  of  d - (3 -phellandrene 
at  300°  gives  cymene  (82%)  and  menthane. 

3EE.  Burton. 

Transformation  of  aliphatic  terpenes  into 
monocyclic  terpenes.  Synthesis  of  menthol. 
R.  Horiuchi  (Menu  Coll.  Sci.  Kyoto,  1928,  11,  [A], 
171 — 197). — d-Citronellal  is  converted  by  5%  sulph¬ 
uric  acid  at  25—30°  into  isopulegol  (7%),  mentho- 
glycol  (75%),  and  an  ether  (3%),  C20H30O„  b.  p. 
191-5°/16  mm.,  df  0-9341,  nf  1-476,  [ajD  —5°  30', 
which  is  reduced  catalytically  to  a  compound, 
C20H38°2>  $?  0^9155,  nf?  14635,  [a]D  -2°  52#  (cf. 
Barbier  and  Leser,  A.,  1897.  i,  537).  When  20% 
sulphuric  acid  is  used,  the  corresponding  percentage 
yields  are  9,  39,  and  21.  The  action  of  50%  sulphuric 
acid  on  citronellal  is  to  form  a  terpene  (I),  C10H16, 
df  0*8535,  nf}  1*4875,  together  with  the  above  ether. 
Potassium  hydrogen  sulphate  and  citronellal  react 
at  140°,  yielding  tsopulcgol  and  dhsopulegyl  ether, 
(II),  C20H34O,  b.  p.  185°/12*5  mm.,  df  0*9120,  nf 
1*4835,  [oc]r>  4-12°  15',  reduced  catalytically  to  the 
saturated  ether ,  df  0*8932,  1*4678,  [a]D  +6°  V. 

Acetic  acid,  acetic  anhydride,  or  acetic  anhydride 
and  sodium  acetate  convert  citronellal  at  150°  into 
fsopulegyl  acetate,  although  with  the  last  reagents 
some  citronellal  mono-  and  di-enol-acetates  are 
produced  also.  When  isopulegol  is  treated  with  20% 
sulphuric  acid,  menthoglycol  is  formed,  but  with 
50%  acid  a  terpene  similar  to  (I)  is  obtained.  Mentho¬ 
glycol  is  unaffected  by  20%  sulphuric  acid,  with  50% 
acid  a  partial  transformation  into  (I)  occurs,  and 
with  potassium  hydrogen  sulphate  (I)  and  (II)  are 
formed. 

Citral  is  converted  by  20%  sulphuric  acid  into 
a  hydrocarbon,  C10HJ4,  b.  p.  183—186°,  df  0*8886, 
rif  1*5092,  together  with  products  which  are  decom¬ 
posed  by  heat,  whilst  with  50%  acid  p- cymene  is  the 
main  product.  Potassium  hydrogen  sulphate  and 
citral  at  140°  give  p-cymene  and  a  hydrocarbon, 
C20H28,  b.  p.  190—194714  mm.,  df  0*9244,  rif  1*528, 
whilst  acetic  acid  at  150°  yields  cymene. 

When  ?5opulegol  is  reduced  by  hydrogen  in  presence 
of  platinum -black  and  glacial  acetic  acid  l-menthol 
is  obtained.  H.  Burton. 

Production  of  inactive  menthol  (racemate  of 
natural  menthol).  Rheinische  Kampfer  Fabr. 
—See  B.,  1928,  547. 

[Natural  occurrence  of  inactive  camphor.] 
Phenyl-  and  a-naphthyl-car  b  amylhydrazones 
f-semicarbazones]  of  inactive  camphor.  V, 
Morani  (Gazzetfca,  1928,  58,  404— 409).— The  essen¬ 
tial  oil  of  Salvia  officinale  contains  dl-camphor.  The 
oxime  and  semicar bazone  of  this  are  prepared  and 
have  the  normal  m.  p,,  176*5—177°  and  236 — 238°; 
but  when  the  semicarbazone  is  heated  with  aniline, 
dl -camphor  phenylsemicarbazone  is  obtained,  m.  p. 
171*5 — 172*5°.  Synthetic  dbcamphor  gives  a  product 
of  identical  m.  p.,  different  from  that  of  the  d-camphor 
derivative,  viz.,  153—154°  (Borsche,  A.,  1902,  i,  186; 
Borscho  and  Merkwitz,  A.,  1904,  i,  945).  dbCamphor 
can  thus  be  characterised ;  there  is  also  a  difference 
in  m.  p.  between  d-camphor  and  dl -camphor  « -naphthyl- 
semicarbazones,  m.  p.  172*5°  and  179—180°  (from  either 


natural  or  synthetic  dl- camphor),  respectively.  These 
are  prepared  by  heating  with  a-naphthylamine  in 
quinoline,  which  is  removed  by  dilute  sulphuric  acid ; 
acetophenone  a -naphlh ylsemicarbazone  has  m.  p.  208°. 

E.  W.  Wignall. 

isoCamphodiene,  a  new  dicyclic,  doubly 
unsaturated  hydrocarbon,  and  bornylenol,  the 
product  of  its  hydration.  S.  Nametkin  and 
A.  Zabrodin  (Ber.,  1928,  61,  [£],  1491—1494).— 
a  -  Am  ino  cam  pliene  (I)  is  converted  by  potassium 
hydroxide  and  methyl  iodide  into  the  corresponding 
quaternary  iodide,  transformed  by  silver  oxide  into 
the  ammonium  base  which,  when  distilled,  affords 
iso camphodiene  (II),  m.  p.  41*5—42°,  b.  p.  149—150°/ 
763  mm.,  closely  resembling  camphene. 


chs: 


CMc2-CH — CH- 
“  !Ha  j 

;h— ch-nh. 


ch 


CMc.-gH— CH 

;  en2  (| 

— CH— CH 


X 


u  B9 

The  hydrocarbon  is  transformed  by  glacial  acetic 
and  sulphuric  acids  into  bornylenyl  acetate,  b.  p.  106— 
107718  mm.,  d*  1*0019,  n™  1*4662,  hydrolysed  by 
potassium  hydroxide  to  bornylenol  (III)  or  (IV),  in.  p. 
60—61°. 


CMcvCH-CH 
(HI.)  QMtUCH^CH 
CH:OH 


CH-CH— CH, 

II  pMea  I  ‘  (IV.) 

CH-CMe-CH'OH 

H.  Wren. 

Syntheses  in  the  hydroaromatic  series.  I. 
Additions  of  di-“  en  ’’-hydrocarbons.  0.  Diels 
and  K.  Alder  (Annalen,  1928,  460,  98 — 122). — The 
compound  obtained  by  Albrecht  (A.,  1906,  i,  674)  by 
the  combination  of  a  molecule  each  of  cyclo pe?itadiene 
and  p-benzoquinone  is  shown  to  be  (I),  as  already 
suggested  by  Diels,  Blom,  and  Koll  (A.,  1925,  i,  976). 


c<\ 


CH. 
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P  l 

ch/ 


CH 

I  I 

CH 


^  ¥m 

CH  CH 

\co/  Z 

(L) 

Albrecht,  which  must  be  (II),  is  hydrogenated,  in 
alcohol,  in  presence  of  colloidal  palladium,  to  1:4- 
e-ndo methylene-S  :  8 - diketodeca hydronaph thalene  (III), 
m.  p.  56—57°  [dioxime,  m.  p.  217—218°  (decomp.)], 
and  this,  by  Clemmensen’s  method,  is  reducible  to 
1  : 4-end o methyUiiedeaxhydronaphthalene,  b.  p.  84— 
85715  mm.  or  9D/22  nmi. 
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/9H\ 


xxx  , 

?Ha  Ih  L  ch,  Rkl  9 

CHa  CH  |’-  CH0  CH  Is  CH 
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•COv  ,CHV 
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(1114 

The  compound  obtained  by  Albrecht  from  1  mol. 
of  p-benzoquinone  and  2  mo  Is.  of  cyclo penUidiene  is 
(IV),  as  previously  suggested  (1925,  loc.  cit.),  and  the 
tetrahydro -derivative  then  described  is  (V),  being 
reducible  (Clemmensen)  to  1:4:5:  S-diondomethyl** 
enetetradecahydroanihracene  (V,  CO  groups  replaced 
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by  CH2),  b.  p.  157 — 159°/16  mm.  This,  when  heated 
with  selenium  at  360—380°,  affords  1  :  4  :  5  :  8 -di~ 


endo  methylene  «1:2:3:4:5:6:7:8-  octahydro  - 
anthracene ,  m.  p.  157°. 

Butadiene  combines  at  100°  with  a-naphthaquinone 
to  give  A2 - tetrahydroanthra quinone  (VI),  m.  p.  102— 
103°,  converted  by  chromic  anhydride  in  acetic  acid 
into  a n thraquinone. 

Maleic  anhydride  and  cycfcpenta  diene  combine  in 
cold  benzene  solution  to  give  eis-3  :  6  -  end  omethylene- 
A *4etrakydrophthalic  anhydride  (VII),  in.  p.  164— 165s, 


/JR, 


ffl  t, 


\ 


9H-CO.  0 
CHT  3  CH-C(U  ° 

(VII.) 


✓HR 

pH  QHj  CH-CCk  0 
CHCHa  CH-CO"' 

N!eh/  (vrao 


converted  by  boiling  water  into  the  corresponding 
acid ,  m.  p.  177—179°.  Reduction  of  the  sodium  salt 
of  the  latter  (hydrogen  and  palladium)  gives  cis-3  :  6- 
endomethylenehexahydrophthaiic  (cis-3  :  6-endo methyl- 
e?iecyclohexane-l :  2-dicarboxylic)  acid ,  m.  p,  160 — 
161°  (anhydride,  m.  p.  167 — 168°).  The  trans-acid, 
m.  p.  194—195°,  results  when  the  ciVacid  is  heated 
with  concentrated  hydrochloric  acid  at  180 — 190°. 

Butadiene  combines  with  maleic  anhydride  to  give 
cis -  A4 - tetrahydroplithalic  anhydride,  m.  p.  103—104°; 
the  corresponding  acid,  m,  p.  166°,  is  cataLytically 
reducible  to  cts-hexahydrophthalic  acid. 

cvdoHexadiene  and  maleic  anhydride  combine  in 
cold  benzene  solution  to  give  endodimethyle?ie-& x- 
tetrahydroph thalic  anhydride  (VIII),  m.  p.  147°,  not 
affected  by  boiling  water.  a-Phellandrene  and  maleic 
anhydride  similarly  afford  the  anhydride  (IX),  in,  p. 


126—127' 


y"?H\ 


9Ha  CMo  CH‘C0^o 
Pr^CH  c 3H  CH-CCr 


'■■Ah/ 


(ix.j 


Citraconic  anhydride  and  q/dopentadiene  afford 
l -methyl-3  ;  6  -  end  om  ethylene- A4 -tetrahy  dr  ophthalic  an¬ 
hydride ,  m.  p.  138°,  whilst  itaconic  anhydride  similarly 
produces  the  anhydride,  m.  p.  53—54°.  of  2  :  5 -endo- 
methylene-A^cyclohexenylidenesucdnic  add  (X),  m.  p. 
150—151°.  Acrylic  acid  and  q/dopentadiene  give 
2  : 5-Qndomethylene-A3-tetrahydrobenzoic  acid ,  b.  p. 
132 — 134°/22  mm.,  reducible  to  the  corresponding 
h&xahydro-acid,  m.  p.  62—63°.  Similarly,  acraldehyde 
gives  2  :  5-endomethyle?ie-A34etrahydrobenzaldehyde, 
b.  p.  70 — 72°/20  mm.  (semicar  bazone,  m.  p.  162°; 
condensation  product  with  cylcohexanone,  m.  p.  105°), 
reduced  catalytic  ally  to  the  corresponding  hexahydro- 
aldehyde,  b.  p.  75— 76°/25  mm.  (semicarbazone,  m.  p. 
141—142°  ;  condensation  product  with  cyclohexanone, 
m.  p.  101—102°). 

Acraldehyde  combines  with  butadiene  at  100°  to 


give  A^-tetrahydrobenzaldehyde,  b.  p.  51 — 52°/13  mm. 
(together  with  a  glassy  polymeride)  ( se?nicarbazo?m , 
m.  p.  153—154°,  reducible  to  hexahydrobenzaldehyde 
semicarbazone),  E.  E.  Turner. 

Esters  of  tetrahydro-a-furfuryl  alcohol.  J.  E. 
Zanetti  (J.  Amor.  Chem,  Soc.,  1928,  50,  1821—1822). 
— The  following  esters,  which,  unlike  the  correspond¬ 
ing  derivatives  of  a-furfuryl  alcohol  (A.,  1925,  i,  567, 
953),  are  stable  towards  aerial  oxidation,  may  be 
prepared  by  any  of  the  usual  methods  :  tetrahyd.ro- a- 
furfuryl  acetate ,  b.  p.  194 — 195°/753  mm.,  df  1*061; 
propionate,  b.  p.  85 — 87°/3  mm.,  df  1*044 ;  butyrate, 
b.  p.  102 — 104°/4  mm.,  df  1*012 ;  valerate,  b.  p.  97— 
99°/2  mm.,  df  0*999  :  benzoate,  b.  p.  138 — 140°/2  mm., 
df  1*137,  and  furcate,  b.  p.  136 — 138°/3  mm.,  df  1*194. 

H.  E.  If.  Notton. 

ct-Furfuryl  chloride  (2-chlor  omethylluran ) . 
oc-Furfuryl  ethers.  I.  W.  R.  Kir  her  (J.  Am  or. 
Chem.  Soc.,  1928,  50,  1 955 — 196 1 ) . — a- Furfuryl 

chloride ,  b.  p.  49*1 — 49*4°/26  mm.,  df  1*1783,  rif 
1*4941,  is  prepared  in  63%  of  the  theoretical  yield 
from  a-furfuryl  alcohol  and  thionyl  chloride  in  pyr¬ 
idine  at  0—15°  (cf.  Darzens,  A.,  1911,  i,  513).  It  is 
more  stable  than  the  corresponding  bromide  (cf. 
Zanetti,  A.,  1927,  570 ;  Gilman  and  Vernon,  A., 
1925,  i,  53),  remaining  nearly  colourless  for  several 
days  after  preparation.  With  alcohols  and  potassium 
hydroxide  in  ether  it  gives  high  yields  of  a-furfuryl 
ethers,  for  which  the  following  new*  or  revised  data 
are  given;  methyl  ether,  df  1*0163,  Tiff  1*4570 ; 
ethyl,  df  0*9844,  nf}  1*4523;  R-propyl,  df  0*9656v 
nf  1*4523;  n-butyl,  df  0*9516,  nf,  1*4522;  allyl% 
b.  p.  173*5—174*5°/772  mm.,  1*0025,  nf  1*4718; 
benzyl,  b.  p.  108— 109°/1  min.,  df  1*0865,  rif,  1*5372; 
a-furfuryl,  b.  p.  88 — 89°/l  mm.,  df  1*1405,  rim  1*5088; 
and  einnamyl,  df  1*0802,  nf  1*5661. 

H.  E.  F.  Norton. 

a-Furfurylamines.  J.  E.  Zanetti  and  0,  O.. 
Beckmann  (J.  Amer.  Chem.  Soc.,  1928,  50,  2031— ~ 
2033). — Mono-,  di-,  and  tri- a-f  urf  urylamine  hydro¬ 
bromides  are  formed  when  a  mixture  of  ethereal 
a-furfuryl  bromide  (A.,  1927,  570)  and  saturated 
alcoholic  ammonia  is  kept  for  several  days  at  the- 
ordinary  temperature.  The  free  amines  are  distilled 
to  remove  a  -  f  urf  ur  ylam  i  ne,  the  residue  is  purified 
through  its  hydrochloride  and  fractionally  redistilled5. , 
giving  di-cc -furfurylamine,  b.  p.  102 — 10371  nim . 
I hydrochloride ,  m.  p.  186—187°  (cf.  Williams,  this , 
vol.,  183);  chhroplatinaie ;  chloroaurate ],  and  tri- «- 
furfurylamine,  h.  p.  136 — 13871  mm.  (hydrochloride  $ 
m.  p.  156 — 157°:  chloroplatinate ;  chloroaurate ). 

H.  E.  F.  Notton. 

Absorption  spectra  of  sulphoneflnorescein  and 
some  derivatives.  R.  C.  Gibbs  and  07  V.  Shapiro 
(J.  Amer.  Chem.  Soc.,  1928,  50,  1755 — 1762). — The 
absorption  spectrum  of  2  : 4-dihydroxybenzoylbenz~ 
ene-o-sulphonic  acid  is  similar  to  those  of  benzalde- 
hyde,  acetophenone,  and  2  : 4-dihydroxybenzoyl-o* 
benzoic  acid  (cf.  this  vol.,  526),  which  indicates  a 
ketonic  structure  for  this  acid.  The  absorption 
spectra  of  sulphonefluorascein  and  dibromosuiph one- 
fluorescein  in  alcohol  are  unaffected  by  addition  of 
hydrogen  chloride;  they  differ  from  that  of  fluor¬ 
escein,  but  correspond  closely  with  that  of  fluorescein 
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hydrochloride.  Accordingly,  the  sulphonefluoresceins 
probably  exist  in  the  free  state  as  internal  salts  of 
ynqiiinonoid  structure.  A  similar  difference  is  shown 
to  exist  between  the  quinonoid  curves  for  sulphone- 
fluorescein  and  dibromosulphonefluorescein  diacetates 
and  the  lactonoid  curves  for  3  :  6-dichlorosulphone- 
fluoran  and  fluorescein  diacetate.  The  absorption 
spectra  of  resoreinolbenzein ,  fluorescein,  snip  hone- 
fluorescein,  and  dibromosulphonefluorescein  in  sulph¬ 
uric  acid  show  a  remarkable  similarity  in  type,  as 
do  those  of  the  first  three  in  alcoholic  potassium  hydr¬ 
oxide  (4  mols,).  The  relative  positions  of  corre¬ 
sponding  bands  are  in  accordance  with  the  rule  that 
increase  in  the  mol.  wt.  displaces  the  band  towards 
the  red.  With  1  mol.  of  alcoholic  potassium  hydroxide 
the  curve  for  sulphonefl  uorescein  partly  resembles 
that  for  free  fluorescein.  In  33%  aqueous  potassium 
hydroxide  su lph onefluor escei n  changes  in  the  same 
way  as  fluorescein,  the  initially  orange  solution  becom¬ 
ing  purple  (opening  of  the  pyrone  ring)  after  several 
days,  and  pale  pink  (irreversible  decomposition) 
after  8  months.  Opening  of  the  pyrone  ring  does 
not  greatly  affect  the  position  of  the  bands,  but  alters 
their  relative  intensity.  H.  E.  F.  Notton. 

Quinolsulpbonephthalein  and  some  deriv¬ 
atives.  W.  It.  Or nd orff  and  C.  V.  Shafted  (J. 
Amer.  Chem.  Soe.,  1928,  50,  1 7 30 — 1734) . — When 
quinol  and  o-sulphobenzoie  anhydride  are  fused  to¬ 
gether  at  130°  for  IS— 24  hrs.,  dark  red  quinol- 
s u Iphonephtliaiein  (20%  yield),  m.  p.  above  300°,  is 
formed.  The  substance  described  by  Sohon  (A., 
1898,  i,  428)  was  probably  an  amorphous  by-product. 
Addition  of  dehydrating  agents  lowers  the  yield. 
Quinolsulpbonephthalein  forms  a  bluish-purple  mono- 
and  bluish-black  ( ?)  tri-ammonium  salt,  a  bluish- 
purple  disodium  salt,  brown  barium  salt,  and  yellow 
dibenzoate.  Unlike  quinolphthalein,  it  does  not  yield 

colourless  lactonoid  derivatives 
or  combine  with  hydrogen 
emoriae.  These  facts  and  the 
spectrochemical  properties  of 
quinolsulpbonephthalein  indic¬ 
ate  that  it  is  an  internal  salt  of  m- quinonoid  structure 
(annexed  formula).  H.  E.  F.  Notton. 

Spectrographs  of  compounds  of  the  flavone 
series,  I.  Derivatives  of  flavone,  flavonol,  and 
styrylchromonol.  II.  Synthesis  of  two  new 
flavone  glucosides.  Spectrographical  influence 
of  sugar  combination  and  acylation.  S.  Hattori 
(Acta  Phytochim.,  1928,  4,  41—61,  63— 75),— I.  The 
spectrographs  have  been  obtained  of  a  number  of 
flavones  and  related  compounds,  some  of  which  were 
synthesised  previously  (A.,  1927,  883).  Introduction 
of  a  hydroxyl  group  into  the  benzopyrene  nucleus  of 
flavone  has  a  much  greater  influence  than  introduc¬ 
tion  into  the  side  benzene  ring,  except  with  4/ -hydr¬ 
oxy  flavone,  where  the  influence  of  the  hydroxyl  group 
is  very  marked.  Methoxyl  and  ethoxy!  groups  are 
optically  equivalent  to  the  hydroxyl  group,  and  a 
methylenedioxy-,  two  adjacent  hydroxyl  groups,  and 
adjacent  methoxyl  and  ethoxy!  groups  are  equivalent. 
The  auxoehromie  influence  of  hydroxyl  is  destroyed 
by  acetylation.  The  introduction  of  methyl  into  the 
benzene  ring  of  flavone  (e.g.,  6-methylflavone)  does 


not  alter  the  absorption  spectrum.  The  absorption 
spectra  of  some  styrylchromonols  and  benzyl- 
chromonols  (cf.  Robinson  and  Shinoda,  A.,  1925,  i, 
1301)  and  the  preparation  of  2 -hydroxy- 3 ' -methoxyA* - 
ethoxystyryl  methyl  ketone ,  m.  p.  107°,  3* -meihoxy -4! - 
ethoxy  flavanone,  m.  p.  141°,  3' -methoxy -4' -ethoxy- 
flavone,  m.  p.  168°,  and  3' -methoxy A* -ethoxy flavanol, 
m.  p.  169°,  are  given. 

II.  Hydroxy  flavone  in  potassium  hydroxide  solu¬ 
tion  treated  with  an  acetone  solution  of  acetobromo- 
glucose  yields  7 - tetra-acetylgl u cosidoxyflavo ne ,  m.  p. 
183°,  which  when  dissolved  in  methyl  alcohol  and  dry 
ammonia .  gas  passed  in,  yields  7 -glucosidoxyflavone, 
m.  p.  255°,  [oc]D  —160*42°  (in  methyl  alcohol). 
4'  -Hydroxyflavone  similarly  yields  4? -tetra-acetyl- 
ghwosidoxy flavone,  m.  p.  216-217°,  and  4 ' -glucosidoxy- 
flavone,  m.  p.  252—254°  (loevorotatory  but  [a]D  not 
determined).  The  preparation  of  7 -proqnonyloxy- 
flavone,  in.  p.  104°,  and  7 -hezoyloxy flavone,  m.  p.  82 — 
83°,  is  described.  7 -Hydroxyflavone,  its  glueoside, 
and  the  aeetylglucoside  have  the  same  spectrographs 
and  a  similar  agreement  is  obtained  with  4' -hydroxy¬ 
flavone  and  its  derivatives.  The  glucosidoxyl  and 
alkoxyl  groups  are  spectrographically  equivalent 
to  the  hydroxyl  group,  whereas  an  acyl  group  com¬ 
pletely  abolishes  the  effect  of.  the  hydroxyl  group. 
It  is  suggested,  therefore,  that  the  position  of  the 
glueoside  linking  in  compounds  of  this  type  may 
be  determined  by  acetylating  the  glueoside  and 
comparing  the  absorption  curve  with  those  of  the 
acetates  of  the  seven  isomeric  hydroxy  flavones . 

A.  Wormall. 

Flavanone  glucosides,  II.  Constitution  of 
naringenin.  Y.  Asabjna  and  M.  Inubuse  (Ber., 
1928,  61,  \B\  1514— 1516).— Naringin,  m.  p.  82°, 
[a]]>  —82*11°  in  alcohol,  is  obtained  by  extracting 
the  dried  blossoms  of  Citrus  decumana  with  hot 


alcohol,  evaporation  of  the  solution,  and  crystallis¬ 
ation  of  the  residue  from  water.  It  is  converted  by 
boiling,  dilute  sulphuric  acid  into  naringenin,  m.  p. 
248°.  The  latter  substance  is  converted  by  acetic 
anhydride  containing  a  trace  of  sulphuric  acid  into 
its  triacetate,  ClsEL05Ac3,  m.  p.  53 — 55°,  which  does 
not  give  a  coloration  with  ferric  chloride,  but  affords 
red  colour  when  reduced  with  magnesium  and 


a 


hydrochloric  acid.  Prolonged  ebullition  with  acetic 
anhydride  and  sodium  acetate  yields  a  tetra-acetate, 
a  cH«05Ac4,  m.  p.  133 — 136°,  which  does  not  give  a 
n  colour  when  reduced. 

-  A  > — v  Methylation  with  di- 

OMlY  Nr  xCH<f  J>OMe  azomethane  transforms 

i  q  j-  ' — s  naringenin  into  its  di- 

j  j-  l  methyl  ether,  m.  p. 

OH  CO  CO  1 1 6—1  17°,  identical  with 

sakuranetin  monomethyl  ether  (I).  Naringenin  is 
therefore  5:7:  4' -trihydroxy, flavanone.  BL  Wren. 


Synthesis  of  anthocyanins,  IV.  Constitution 
of  O-benzoylphloroglucinaldehyde.  A.  Robert¬ 
son,  R.  Robinson,  and  (Miss)  A,  M,  Struthers 
(J.C.S.,  1928,  1455 — 1459). — The  constitution  of  the 
product  of  benzoylation  of  phloroglucinaldehyde  by 
the  Schotten-Baumann  method  (A.,  1927,  974)  was 
shown  to  be  2-benzoyloxy-4  :  6-dihydroxybenzalde>- 
hvde,  It  could  be  prepared  by  application  of  the 


Gattermann  synthesis  to  O-benzoylphioroglucinol, 
and  it  could  bo  methylated  by  means  of  methyl 
iodide  and  potassium  carbonate  in  acetone,  giving 
24)enzoyloxyA  :  6 - dimethoxybe nzaldehyde ,  m.  p.  148° 
(+0*5H2O),  also  obtained  from  2-hydroxy-4 : 6-di- 
methoxybenzaldehyde.  The  last  compound  was  ob¬ 
tained  by  hydrolysis  of  the  benzoyl  derivative  and 
yielded  O-pentamethylcyanidin  chloride  [Jerri chloride, 
m.  p.  210°  (after  softening)].  Further;  the  benzoyl- 
acacetinidin  chloride  (7  -hydroxy-5-benzovloxy-4'- 
methoxyflavylium  chloride)  [picrate,  m.  p.  230—231° 
(deoomp.,  darkening  at  215°)],  obtained  previously 
from  O-benzoylphloroglucinaldehyde  and  p- a cetyl  - 
an  is  ole  (A.,  1927,  1083),  was  also  prepared  from 
(9-benzoylphloroglucinol  and  anisoylacetaldehyde . 
Moreover,  benzoylacacet  i  n idin  chloride  yields  a  red 
anhydro-base,  whilst  the  an  hydro -bases  from  5-mono- 
hydroxylated  fiavylium  salts  are  blue  or  violet. 
5- Hydroxy -4 '-methoxy- 6  :  8 - dimethylfla vyl iu m  chloride 
(+3HaO)  was  obtained  by  condensation  of  m-xylorcvl- 
aldehyde  and  p-aeetvlanisole  in  formic  acid,  and 
yielded  a  colour-base  giving  a  blue  solution  in  benzene. 
5 -Hydroxy- 3  :  3'  :  4'-trimcthoxy-6  :  8-dimethylflavvl- 
ium  chloride  (A.,  1927,  1064)  yielded  similarly  a 
bluish -violet  colour-base.  Acetylation  and  reduc¬ 
tion  of  5-hydroxy-7-methoxy-  and  T-liydroxy-4'- 
mct boxy -flavo nes  yielded  violet  and  red  colour-bases, 
respectively,  supporting  the  general  rule. 

R.  K;  Callow. 

Pigment  of  elderberry  (Sambucus  nigra,  L,), 
T.  J.  Nolan  and  M.  T.  Casev  (Proc.  Roy.  Irish  Acad., 
1928,  38,  93 — 99 ;  cf.  Karrer  and  Widiner,  A.,  1927, 
252). — The  colouring  matter  of .  elderberry  skins  was 
extracted  by  ethyl-alcoholic  hydrochloric  acid.  The 
anthocyanin  chloride  (pier ate)  so  obtained  is  a  brown 
powder  (cf.  loc,  cit.)3  readily  soluble  in  water  ( orange - 
red),  methyl  alcohol  (violet-red),  and  dilute  mineral 
acids.  When  hydrolysed  with  hot  hydrochloric  acid 
it  yields  an  anthocyanidin  chloride  (sulphate  ;  picrate) 
which  is  almost  insoluble  in  cold  water,  is  trans¬ 
formed  by  the  action  of  warm  water  into  an  insoluble, 
violet  product,  and  does  not  contain  methoxyl. 
Colour  reactions  of  the  anthocyanin  and  anthocyanidin 
chlorides  with  several  reagents  are  given. 

H.  Burton. 

Condensation  of  aldehydes  and  phenols.  III. 
Nitrated  ms-phenyldinaphthaxanthens .  0»  Dis- 

CHBNDORFKR,  and  E.  Nesitka  (Monatsh.,  1928,  50, 
16— 39).— M.-p.  curves  for  mixtures  of  p-nitrobenz- 
aldehyde  and  p-naphthol  show  the  existence  of  an 
intensely  yellow  molecular  compound  (1:1),  m.  p. 
76*5°,  which  is  readily  isolated  and  is  stable  for  24  hrs. 
at  0°,  but  rapidly  becomes  white  at  15°,  especially 
in  presence  of  dilute  acid,  reverting  to  the  yellow  form 
above  55°.  o -Nit  robe  nzaldehyde  and  (3-naphthol 
give  no  molecular  compound  (eutectic,  m.  p.  31*5'°, 
with  23%  of  (3-naphthol ).  With  1  -bromo-P-naphthol , 
p-nitrobenzaldehyde  forms  a  stable,  yellow  molecular 
compound  (1:1),  m.  p.  61°.  ras-p-Nitrophenyl-3- 
dinaphthaxanthen  (Zenoni,  A.,  1894,  i,  136),  m.  p. 
31 8°,  prepared  by  warming  p-naphthol  (2  mo  Is.)  and 
p-nitrobenzaldehyde  in  hydrochloric-acetic  acid,  is 
oxidised  with  manganese  dioxide,  lead  peroxide,  or 
sulphuric  acid  to  the  xanthhydrol,  in.  p.  297®  { Jerri - 
chloride ,  m,  p.  290°  (decomp.) ;  methyl  ether ,  m.  p. 


263°  (clecomp.) ;  ethyl  ether ,  m.  p.  243—244°  (de- 
comp.)].  Werner 7s  so-called  ether  of  ws-pkenyl-p- 
dinaphthaxanthhydrol  is  shown  to  be  the  xanthhydrol 
itself.  By  passing  dry  hydrogen  chloride  into  a.  solu¬ 
tion  of  the  nitro xanthhydrol  in  chloroform  containing 
a  little  acetyl  chloride,  ms-p-nitro phenyl-$~di naphtha- 
xanthylium  chloride  hydrochloride  [ mercuricldoride ,  m.  p. 
253°  (decomp.)]  is  obtained  as  red  crystals  rapidly 
becoming  reddish-violet  by  loss  of  hydrogen  chloride. 
The  xanthylium  perbromide  and  perchlorate  (decomp. 
299—301°)  are  described. 

wi$-p-Nitrophenyl-p-dinaphthaxanthen  gives  by  re¬ 
duction  with  zinc  dust  and  acetic  acid  the  p -acetamide- 
phenyl  compound,  m.  p.  170°  (decomp.,  re-melting  at 
246’J),  from  which  are  obtained  by  hydrolysis  ms-p- 
acetamidophenyl-^-dinaplithaxanthen ,  in.  p.  253—254° 
(decomp.),  or  by  oxidation  m s -p-acetamidophenyl- p - 
d inaphthaxa nthhydrol ,  m.  p.  270°  f decomp. ;  Jerri- 
chloride ,  m.  p.  243—245°  (decomp.) ;  perchlorate , 
m.  p.  260°  (decomp.) ;  mercwrichloride,  m,  p.  200— 
205°  (decomp.)].  Nitration  of  the  nitrophenylxanthen 
or  of  the  xanthhydrol  gives  a  d in iiro- m s - p - n itroph enyl - 
p -d in aphthaxanthhyd rot ,  darkening  at  250°  and  not 
melted  at  380°,  in  which,  since  it  differs  from  the 
dinitrated  ms  -  o  -  n  itrop  heny  1  compound  (Dischcndorfer, 
A.,  1927,  1201),  the  new  nitro -groups  have  not  entered 
the  phenyl  nucleus.  The  corresponding  Jerrickloride, 
m.  p.  325°  (decomp,),  perbromide ,  m.  p.  260—270° 
(decomp.),  and  perchlorate ,  m.  p.  301°  (deco nip.),  are 
described.  Nitration ,  of  ms  -  phenyl  -  p  -  dinaphtha- 
xanthen  or,  better,  of  the  xanthhydrol  gives  dinitro- 
ms-phenyl- p -d inaphtkaxanthhydrol,  m.  p.  297—298° 
(decomp.),  from  which  the  xanthylium  Jerrickloride , 
m.  p.  260°  (decomp.),  perchlorate,  m.  p.  288°  (decomp.), 
and  perbromide  arc  prepared. 

2:4:  6-Trinitrobenzaldehyde  forms  witli  p-naphthol 
a  molecular  compound  (1  :  1),  m.  p.  153°.  Oxidation 
of  ^-dimethylaminophenyldi-(2-hydroxy-a-naphfchyl)- 
methane  (Hewitt,  Turner,  and  Bradley,  J.C.8.,  1902, 
81, 1207)  with  hypobromite  gives  a  dehydro- compound, 
C^H^OjN,  m.  p.  245°.  C.  Hollins. 

Preparation  and  properties  of  selenophen  and 
certain  halogen  derivatives  of  selenophen, 
H.  V.  A.  Briscoe  and  J.  B.  Peel  (J.C.S.,  1928, 
1741 — 1747). — When  acetylene  was  passed  over 
selenium  at  400°  (a  solid  deposit  which  appeared  in 
the  reaction-tube  apparently  exerted  a  catalytic 
effect),  naphthalene,  other  hydrocarbons,  and  seleno¬ 
phen,  b.  p.  110°/752  mm;,  f.  p.  —38°,  were  obtained. 
The  density,  vapour  density,  and  surface  tension  were 
determined  over  ranges  of  temperature  :  1*5307, 

coefficient  of  expansion,  3a  (15 — 50°)  0-001045,  n\ J 
1*508,  y  (15°)  36*49  dynes /cm.  Vapour  density  and 
cryoscopic  determinations  agreed  with  the  formula 
G4H4Se.  The  substance  was  stable  and  unaffected 
by  oxidising  or  reducing  agents*  or  by  boiling  with 
water,  sodium  hydroxide  solution,  or  concentrated 
hydrochloric  acid.  With  sulphuric  acid  and  isatin 
an  “  indophenin  reaction  was  produced.  Nitration 
and  sulphonation  yielded  tarry  products.  Bromin- 
ation  in  carbon  disulphide  yielded  letra bromose len o- 
pMn}  m.  p.  102°.  Chlorination  gave  a  small  yield  of 
tetrachloro selenophen ,  m.  p.  87"  (decomp.),  which  was 
markedly  less  stable  than  the  bromo-derivative, 
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being  decomposed  by  warming  with  water  or  on 
keeping.  The  “  selenophen  ”  described  by  Foa  (A., 
1910*  i,  187)  had  entirely  different  properties, 

R.  IC.  Callow. 

Synthesis  of  hydroxy  amino  -acid  s .  S.  Kan  ao 
and  S.  Inagawa  (J,  Pharm.  Soc.  Japan,  1928,  Ho.  554, 
355—358 ;  cf.  ibid. .No.  553,  238— 252),— a'-(2-Pyrrol- 
idonyl)dialkylcarbinols,  which  were  obtained  from 
ethyl  glutamate  and  organo- magnesium  halides,  can 
be  readily  hydrolysed  into  y- ammo-8-hydroxy-8$- 
dialkylvalerie  acids,  thus  : 
COoEt*CH2‘CH2iCH(HH2_)^COj>Et  — y 
2  pHvGH, 

CO-NH 


>CH"CRo-OH 


0H-CRa-CH(NH?)>C,a,-CH2-C02H.  _  ^-(2-Pyrrolid- 

ony  1) diet hylcarbi nol,  when  boiled  with  20%  barium 
hydroxide  solution,  gives  y-amhw-8-hydroxy-$$-di- 
ethylvaUric  acid ,  m.  p.  143°*  [a]T,  +3*4°  {in  water), 
[a]|?  —14*5°  (in  0*  3  A7 -hydrochloric  acid).  a-(2-Pyr- 
rolidonyl)dibutylcarbinol  is  stable  to  baryta,  but 
when  hydrolysed  with  alcoholic  potassium  hydroxide, 
it  gives  y-amino-S-hydrozy-ffi-dibutyl'caleric  acid ,  m,  p. 
147°.  a-  (2*  Pyrrol  ido  ny  1  Jdiphenylcarbinol  similarly 
gives  y-amino-B-kydroxy-BS-diphenylvaleric  acid ,  m,  p. 
204 — 205°,  [ocjf?  +48*5°  (in  SIWaoetic  acid). 

K.  ISHIMURA. 

Natural  rotation  of  polarised  light  by  optically 
active  bases,  L  Influence  of  solvent  on  the 


rotation  of  d-K-pipecoline  and  its  hydrochloride. 
W.  Leithe  (Monatsh.,  1928,  50  ,  40 — 47 ) . — Solvents 
may  be  grouped  in  three  classes  according  as  they 
have  a  very  small,  an  appreciable,  or  a  considerable 
influence  on  the  rotatory  power  of  d-a-pipeeoline 
([a]n  +36*0°  in  liquid  state).  In  the  first  class  are 
piperidine,  hexane,  and  ether,  and  the  absence  of  any 
appreciable  effect  is  due  to  small  associating  power 
and  to  small  effect  of  neighbouring  solvent  molecules 
on  the  field  surrounding  each  molecule  of  solute. 
The  influence  is  always  markedly  small  in  the  ease 
of  solvents  closely  related  to  the  solute,  e.g.,  piperidine 
in  the  present  instance,  and  generally  when  racemics 
are  the  solvents  for  corresponding  active  compounds 
(cf.  Ladenburg,  A.,  1910,  i,  690).  In  the  second  class 
are  benzene,  ethyl  acetate,  acetone,  pyridine,  carbon 
tetrachloride,  and  chloroform,  which  do  not  (as 
judged  by  density  determinations)  form  compounds 
with  rf-ot'pipecoline,  but  probably  have  some  tendency 
in  that  direction  or  influence  the  field  by  their  residual 
affinity.  The  third  class  includes  ethyl  and  methyl 
alcohols,  water,  and  glacial  acetic  acid;  these  all 
produce  marked  effect  also  on  the  density,  and  their 
influence  is  due  to  formation  of  compounds. 

C.  Hollins. 


Pentadecoyl-lutidine  and  pentadecoyl-lupet- 
idine,  a  higher  homologue  of  coniine.  S.  Gott¬ 
fried  and  F.  Ulzbr  (Wiss.  Mitt.  Oesterr.  Heilmittel- 
stellc,  1926,  Ho.  1,  1—3,  No.  2,  1—4;  1927,  No.  3, 
1—3,  No.  4,  1—4;  Chcm.  Zentr.,  1928,  i,  1192 — 
1193).— A  mixture  of  monomeric  and  trimerie  palmit- 
aldehyde>  b.  p.  170 — 172°/8  mm.,  240—241°  (eorr.)/ 
100  mm,,  in,  p.  57*5—58*5°,  was  obtained  from 
barium  palmitate,  formate,  and  carbonate ;  treatment 
with  hydroxylamine  in  80%  alcohol  yields  palmitald- 
oxime,  m.  p.  87*5 — 88°,  and  leaves  the  trimerie  alde¬ 
hyde,  in.  p.  72*5°.  The  monomeric  aldehyde  has 


m.  p.  33*5 — 34°  (confirming  Le  Sueur's  observation). 
The  mixture,  m.  p.  58°,  cannot  be  depoly merised  by 
simple  distillation ;  it  was  heated  at  150°,  1—2  mg. 
of  zinc  chloride  were  added,  and  the  mixture  was 
rapidly  distilled  in  a  vacuum.  When  heated  with 
ethyl  acetate  and  alcoholic  ammonia,  the  monomeric 
aldehyde  affords  ethyl  4-pe?itadecoyh2 :  G-dimethyl- 
1  :  4z-dihydro2>yridine-Z  :  5-carboxylate,  m.  p.  50*5— 
51°.  The  crude  product  is  treated  with  nitrogen  tri¬ 
oxide,  followed  by  treatment  with  hydrochloric  acid 
and  then  sodium  hydroxide,  yielding  ethyl  4 -penta- 
decoyl- 2  :  6-dimethylpyridine- 3  :  o-dxcarboxylate,  b.  p. 
267—269°/ 10  mm.  ( hydrochloride ,  m.  p.  88—89°; 
chloroplatmale,  m.  p.  119 — 120*5°).  The  free  mid 
has  m.  p.  61°  [, hydrochloride ,  in.  p.  123—124°  (de¬ 
comp.)  ;  had ,  silver,  and  copper  salts].  Distillation 
of  the  hydrochloride  with  soda-lime  affords  pent  a- 
decoy  1-lutidine  [4t-pentadecoyl-2  :  G-dimethylpyridine], 
b.  p.  240 — 242° /10  mm.  (hydrochloride,  m.  p>  7S— 79°; 
chloroplatinate,  m.  p.  107—108°;  pic-rate ,  m.  p.  71°), 
which  with  sodium  and  alcohol  gives  pentadecoyl- 
lupetidino  [4  ~pentadecoyl~2  :  6  -d  imethylp  ip  er  id  me],  an 
oil  [hydrochloride,  m,  p.  126°  (decomp.) ;  chloroplatin- 
ate,  m.  p.  145*5 — 146*5°].  A.  A.  Eldeidge. 

Manufacture  of  alkyl  and  aralkyl  derivatives 
of  diphenolisatins.  F.  Hoffmann-La  Roche  & 
Co. — See  R,,  1928,  548. 

Decabydroquinolone  derivatives.  III.  Hof¬ 
mann  degradation  of  decabydro quinoline.  S. 
Fujise  (ScL  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1928,  8,  185—195 ;  cf.  this  voL,  898).— trow-Deca- 
hydroquinoline,  m.  p.  45 — 45*5°,  with  methyl  iodide 
and  alkali  yielded  tv&ns-lS-methyldeMhydroquiiiolone 
methiodide,  m.  p.  276°  (?nethochbroplat inate ,  m.  p. 
255 — >256° ;  methochloroaurate ,  m.  p.  172—173°), 
which  when  treated  with  silver  hydroxide  and  dis¬ 
tilled  gave  a  76%  yield  of  a  base,  CllH3lN,  b.  p.  204— 
205°  ( picrate ,  m.  p.  101—102°).  With  platinum*  or 
palladium-black  and  hydrogen  the  latter  afforded 
trans  -2-  dimethylamino  -  n  -  propyloyoiohexane,  b.  p. 
206—208°,  nf  1*46036,  0*8551  (picrate,  m.  p. 

114-5— 115*5°:  chloroauraie,  m.  p.  146—147°). 

Further  degradation  of  the  latter  was  effected  by  con- 
version  into  the  methiodide,  m.  p.  185°  (methchloroaur- 
ate ,  m.  p.  94 — 95°),  which  gave  (silver  hydroxide;  dis¬ 
tillation)  a  hydrocarbon,  CgH10,  probably  A2-n -propyl- 
cyclohexene,  b.  p.  154*5 — 155*5°,  df  0*8162,  nf,  1*4541, 
and  some  2*dimethylamino-n-propylcv^ohexane.  In 
a  similar  manner  ct^-decahydroquinoline,  b,  p.  205°, 
was  converted  into  cis-N -methyMecahydroguinoline 
methiodide ,  ra.  p.  260°  (methochloroaurate,  m.  p.  223°, 
methochlo roplaiinate,  rn.  p.  254°),  and  the  latter  into 
an  unsaturated  base  (60%  yield),  CUH21N,  b.  p.  213— 
214°  (picrate,  m.  p.  135— 138°),  which  when  reduced 
with  platinum- black  and  hydrogen  gave  cis-2 -dimethyl- 
amino-n-propylcyclohexane,  b.  p.  214—216°  ( picrate , 
m.  p.  173° ;  chloroaurate ,  m.  p.  132°;  methiodide, 
m.  p.  186°;  methochloroaurate,  m,  p.  130°). 

I.  Vogel. 

ay-Diamino-^-phenylpropane  and  related  com¬ 
pounds  of  pharmacological  interest.  J.  CD 
Jackson  and  J.  Kenner  (J.C.S.,  1928,  1657—1662). 
—The  pressor  influence  of  3-phenylethylamine  and 
the  depressor  influence  of  poly methylened famines  are 
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approximately  balanced  in  derivatives  of  ay-diamino- 
(3  -phenylpr  opane ,  but  in  the  4 - am inomet hy ldihy dr o - 
isoquinoline  derivatives  obtained  by  intramolecular 
condensation  the  effect  of  the  dihydroisoquinoline 
structure  is  preponderant,  and  they  cause  definite 
depression  of  the  blood  pressure  of  the  cat. 

Ethyl  $-phe?iylghilarate,  b.  p.  180—184°/ 14  mm., 
was  converted  into  $-phenylglutard ihydrazide ,  m.  p. 
177°.  The  diurethane ,  m.  p.  73 — 74°,  was  obtained 
by  the  action  of  amyl  nitrite  and  hydrogen  chloride, 
and  converted  by  boiling  hydrobromic  acid  into  cc y-di- 
amino-$-phenylpropane  hydrobromide ,  m.  p.  252° 
(decomp.  272°)  [base,  b.  p.  150°/15  mm. ;  carbonate , 
m.  p,  172°  (decomp.) ;  picrate,  m.  p.  247°  (decomp.)]. 
The  following  derivatives  were  prepared  :  diacetyl-, 
m,  p.  153—154°,  dibenzoyl m.  p,  179°,  di-p- toluene- 
sulphonyl-,  in.  p.  91°,  -dimethyl-dSN' -di-p-toluene- 

sulphonyl »,  m.  p.  60°,  hydrochloride  of  -dimethyl-, 
m.  p.  249°.  y-A mino-$-phenylbutyric  acid  hydro- 
bromide,  m.  p.  114°,  obtained  as  a  by-product  in  the 
preparation  of  ocy-diamino-f3-phenylpropane,  yielded 
mi th  alkali  4 -ph enyl-2 -pyrrolidone ,  m.  p.  60°  (acetyl 
derivative  ;  m.  p.  63°,  benzoyl  derivative,  m.  p.  145°). 
ay-Diacetam id  o-  p -phenjdpropane,  when  boiled  with 
phosphoric  oxide  in  toluene,  furnished  4 -aminomethyl- 
l -methyl -3  :  4-dihydro\mquinoline,  in.  p,  182°  (dihydro¬ 
chloride,  m,  p.  222°).  ay-Dibenzamido-  B-phenylprop- 
ano  yielded  the  benzoyl  derivative,  m.  p.  114°,  of 
4-aminomethyl-l -phenyl-3  :  4-d ihydroisoqu i noline ,  m.  p. 
189°  ( dihydrochloride ,  m.  p.  291°).  Condensation  of 
ethyl  p-methoxycinnamate  with  ethyl  malonate 
furnished  e thy l  p - meth oxyphenylpropane -axy-tr icarb - 
oxylate,  b.  p.  225 — 240°/12  mm.,  which,  on  hydrolysis 
and  heating,  yielded  p -p-methoxyphenylglutaric  acid , 
m.  p.  165°  (anhydride,  m.  p.  152° ;  methyl  ester,  m.  p. 
42°,  b.  p.  205— 210°/20  mm. ;  ethyl  ester,  b.  p.  206— 
210°/14  mm.;  dihydrazide,  in.  p.  190°;  diurethane , 
m.  p.  99—100°).  Hydrolysis  by  hydrobromic  acid 
yielded  ay  -  d  i  amino  -  fi-p-hydrozyjyhenylpropane  dihydro¬ 
bromide m.  p.  316°  (tribenzoyl  derivative  of  the  base, 
in.  p.  206—207°).  The  following  are  also  described  : 
3  :  4 -dim elhoxyhenzylidenemalonic  acid ,  m.  p.  208° 
(decomp.),  ethyl  p-3  :  4-dim eth oxyphenylgl u taric  mid , 
m,  p.  125—130°  (+H20)  (anhydride,  m.  p.  124°; 
methyl  ester,  m.  p.  73°;  ethyl  ester,  b.  p.  226-229°/ 
15  mm. ;  dihydrazide ,  m.  p.  182°),  ay-diammo-B-3  :  4- 
dihydroxyphenylpropane  dihydrobromide  (+Ho0),  m.  p. 
294°  (anhydrous)  (telrabenzoyl  derivative,  m.  p.  217°). 

R.  K.  Callow. 

Condensation  of  hexahydrocarbazole  and  of 
tetrahydropentindole  with  ci/cfopentanone  cyano¬ 
hydrin.  S.  G.  P.  Plant  and  (Miss)  D.  M.  L.  Ripfon 
(J.C.S.,  1928,  1906 — 1913).- — An  attempt  was  made 
to  synthesise  ring  structures  of  the  type  present  in 
8  :  9-(F  :  2/-c?ycZohexvl)hexahydrocarbazole  (cf.  Man- 
junath,  A.,  1927,  978)  by  a  method  analogous  to  the 
preparation  of  carbazole  by  fusion  of  l-anilinocyclo- 
pentane- 1  -carboxylic  acid  with  potassium  hydroxide 
(Plant  and  Facer,  A.,  1925,  i,  1271).  The  reactions 
did  not,  however,  go  in  the  expected  directions. 
Treatment  of  hexahydrocarbazole  with  cycfcpentanone 
and  potassium  cyanide  in  glacial  acetic  acid  yielded 
l-Gpano- 1  -  (9 * -hexdhydroca  rbazyl)cyclope?i  tane ,  m.  p. 
76A  Aqueous  or  alcoholic  hydrochloric  acid  decom¬ 
posed  this  into  cyclopentanone  and  hexahydrocarb¬ 


azole,  but  cold,  concentrated  sulphuric  acid  yielded 
l-(9'-hexahydrocarbazyl)cyclopentane  » 1  -carboxylamide, 
m.  p.  160°,  which  could  not  be  hydrolysed  to  the  acid 
by  the  action  of  aqueous-alcoholic  potassium  hydr¬ 
oxide  or  aqueous  sulphuric  acid.  When  boiled  with 
hydrochloric  acid  or  heated  with  solid  potassium 
hydroxide  the  amide  decomposed  with  the  formation  of 
hexahydrocarbazole.  Reduction  of  the  nitrosoamine 
of  1  -anilinocycfopentane- 1  -carboxylic  acid  by  zinc 
and  acetic  acid  in  the  presence  of  cyclohexanone 
yielded  1  ~(W -ietrahy dr  ocarbazyl)§yclopentane*\ -carb¬ 
oxylic  acid ,  m.  p.  184°,  which,  when  warmed  with 
60%  aqueous  sulphuric  acid,  distilled,  or  heated  with 
solid  potassium  hydroxide,  yielded  tetrahydroearb- 
azole  and  A1 -cyclop entene- 1  -  carboxylic  acid.  It  could 
not  be  reduced  to  the  corresponding  hexahydro¬ 
carbazole  derivative. 

Electrolytic  reduction  of  di hydropen tindole  (Perkin 
and  Plant,  J.C.S.,  1923,  123,  3242)  yielded  tetrahydro- 
pent indole,  b.  p.  152°/16  mm.,  m.  p.  21°  (8-acetyl 
derivative,  in.  p.  78°;  8-benzoyl  derivative,  m.  p4 
86°;  pi  crate,  m,  p.  159°),  which  was  certainly  the  cis- 
f orm .  Methyl  iodide  yielded  the  8-methyl  derivative, 
b.  p.  136 — 137°/15  mm.  (picrate,  m.  p.  116°;  meth- 
iodide ,  m.  p.  189°).  1  -Gyano- 1  -  (8' -tetrahydro- 
pentindyl)-cyclopenlane,  in.  p.  51°  (picrate,  in.  p.  126°), 
and  1  -  (8f-tetrahydropentindyl)cyclopentane- 1  -carboxyl- 
amide,  m.  p.  130°,  were  obtained  in  a  similar  way  to 
the  hexahydrocarbazole  derivatives.  They  decom¬ 
posed  under  similar  conditions  to  yield  cyc/opentanone 
and  tetrahydropentindole.  R.  K.  Callow, 

Derivatives  of  7:8:9:  lO-tetrahydro-ap- 
naphthacarbazole  and  of  8:9: 10  : 11-tetra- 
hydro-a'p'-naphthacarbazole.  S.  H.  Oakesiiott 
and  S.  G.  P.  Plant  (J.C.S.,  1928,  1840—1847).— 
7:8:9:  10-Tetrahydro-afbnaphthacarbazoie  (A1  (®h 
tetrahydrobenzo-  a-naphthindole ;  cf.  Borsch e,  Witte, 
and  Rothe,  A.,  1908,  i,  365)  (I)  ( picrate ,  m.  p.  172°) 
yielded  aS-naphthaearbazole  on  dehydrogenation 
with  sulphur.  Acetylation,  which  could  be  carried 
out  only  by  the  action  of  acetyl  chloride  on  the 
Grignard  compound,  yielded  the  11  -acetyl  derivative, 
m.  p.  125°.  The  l\ -benzoyl  derivative,  m.  p,  146— 
147°,  was  obtained  similarly,  and  on  nitration  gave  a 
trinitro-\\ -benzoyl  derivative,  m.  p.  255 A  This  was 
the  only  crystalline  nitration  product  isolated  from 
(I)  or  its  derivatives.  Electrolytic  reduction  of  (I) 
vielded  the  7  :  8  :  9  :  10  :  14  :  lodiexakydro-compound^ 
m.  p.  88°  (dinitro- derivative,  m.  p.  139—140°; 
1 1  -acetyl  derivative,  m.  p.  132°,  and  ll -benzoyl  deriv¬ 
ative,  m.  p.  148—149°,  prepared  by  usual  methods). 


8  :  9  :  10  :  11  -  Tetrahydro  -  a  -  naphthacarbazole 
(A1  W-tetrahvdrobenzo-fbnaphthindole)  (II),  P- 

137°  (Borsche,  loc.  cit.,  gives  152°),  yielded  a  picrate, 
m  p  194°  (decomp.).  Dehydrogenation  yielded 
a' p'- naphthacarbazole,  confirming  the  constitution 
Acetic  anhvdride  and  a  trace  of  sulphuric  acid  yielded 
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first  the  7 -acetyl  derivative,  m.  p.  162°'  {also  prepared 
by  way  of  the  Grignard  compound),  and  then  a 
C '-acetyl*! -acetyl  derivative,  m.  p.  185^,  which  was 
hydrolysed  by  aqueous  potassium  hydroxide  to  a 
C -acetyl  derivative,  m.  p.  2.13°  {oxime }  in.  p.  213— 
216°).  Tho  following  derivatives  were  also  prepared  : 
mononiiro-1 -acetyl,  m.  p.  222°;  7 -benzoyl,  m.  p.  139° ; 
mononiiro -1 -benzoyl,  m.  p,  208—209°.  Reduction  of 
(II)  by  rod  phosphorus  and  hydriodic  acid  yielded 
the  8  \  9  :  10  :  11  ;  12  ;  15-MmA?/dro-eompoiind,  b,  p* 
198— 202°/10  mm.  ( hydrochloride ,  m.  p.  265°;  7 -acetyl 
derivative,  rn.  p.  120°;  7  -benzoyl  derivative,  m,  p. 
131°).  From  neither  (I)  nor  (II)  or  their  derivatives 
could  any  products  resulting  from  the  addition  of 
OH  and  *N(X  or  OH  and  OH  to  the  double  linking 
(as  in  the  case  of  tetrahydrocarbazole)  be  isolated. 
The  hexahydro-compounds  are  undoubtedly  reforms, 

R.  K.  Callow. 

Chlorination  of  2-aminopyridine .  A.  E. 
Tsciutschibabin  and  A.  F.  Egorov  (J.  Russ.  Phvs, 
Chem.  SocM  1928,  60.  683 — 690). — 1 Chlorination  of  2- 
amino -pyridine  with  a  large  excess  (97%)  of  chlorine 
gave  an  80%  yield  of  3  :  5-dichloro -2-aminopyridine, 
in,  p.  80—81°,  and  68%  of  o*chloro-2-aminopvridine, 
m.  p.  184 — 135°.  Treatment  of  the  latter  with  a  mix¬ 
ture  of  concentrated  nitric  and  sulphuric  acids  at  0° 
yielded  5-chloro-2mitroammopyridine,  m.  p.  159— 
160°,  which  when  warmed  with  concentrated  sulph¬ 
uric  acid  to  56°  and  treated  with  iced  water  isoraeiised 
to  5*cMoro*3-nitro-2~arainomTidine,  m.  p.  195—196°. 
Diazotlsation  of  the  chloropyridine  followed  by 
hydrolysis  gave  5-ehloro-2-hydroxvpvridine,  m.  p. 
1 63  A  Under  similar  conditio  ns,  the  diehloro-com- 
pound  ,  yielded  the  corresponding  3  :  5-dichloro-2- 
hydroxypyrldine.  If  hydrochloric  acid  was  used  in 
the  above  diazo  fixations  instead  of  sulphuric  acid, 
2  :  5-diehloropyridinc  and  2:3:  5-trichloropyridino 
were  respectively  obtained.  M.  Zvegintzov. 

New  synthesis  of  pyridine  derivatives.  E, 
Spatk  and  G.  Burger  (Monatsh.,  1928,  49,  280— 
270).— Condensation  of  benzoylacet  aldehyde  and 
ethyl  aminocrotonate  in  ethereal  solution  gave  ethyl 
6-p  h  enyl-2-meth  ylpyr  id  ine-3~ca  rboxylate  (I)  (chloro- 
platinate,  m.  p.  201—203°)  and  none  of  the  expected 
4-phenyl»2- methyl  derivative.  Hydrolysis  of  (I)  with 
aqueous  potassium  hydroxide  led  to  &-phenyl-2 -methyl- 
pyridine-3 -carboxylic  acid  (II),  m.  p.  196°  {hydro- 
chloride,  m.  p.  288°  (decomp.)],  from  which  6-phenyl - 
2-methylpyridine  (cf.  Scholtz,  A.,  1895,  i,  562)  was 
obtained  by  distillation  with  lime.  Oxidation  of  (II) 
with  alkaline  permanganate  led  to  6-pJtenylpyridine- 
2  :  3-d i carboxylic  acid,  m.  p.  148 — 150°  (decomp.), 
giving  6-phenylpyridine  (pierate,  m.  p.  169—170°) 
when  distilled  with  excess  of  lime.  I.  Vogel, 

-Doebner’s  reaction.  G.  Carrara  (Gazzetta, 
1928,  58,  809— 317).— The  mechanism  of  the  form¬ 
ation  of  2-subs tituted  q uinoliiie-4-earboxylic  acids 
by  the  condensation  of  benzaldehvde,  an  aromatic 
amine,  and  pyruvic  acid  (cf.  Doebner,  A.,  1887,  504 ; 
1888,  299)  is  shown  to  be  probably  as  follows.  The 
pyruvic  acid  (1  moL)  and  b enzylideneaniline  (1  mol.) 
combine,  by  condensation  of  a  Idol  type,  to  form  a 
disubstituted  propionylformic  acid, 

COJPCOCH^CHPh-NHPh,  which  in  cold  alcohol 

■tor.  to?  * 


immediately  yields  the  corresponding  lactam,  4  :  5- 
diketo-l  :  2-diphenylpyrrolidmc,  but,  when  heated,  is 
transformed  into  the  acid, 

C02H*CH(OH)*CH;CPh*NH  Ph .  This  acid,  with 
another  molecule  of  benzylideneaniline,  undergoes  a. 
double,  cyelic-aldol  condensation-yielding  the  unstable 

•TSTTTPh  coraPomd  C1)* 
winch  decomposes 

into  benzylaniline 

and  2-phenylquin- 

oline-4-carboxylic  add .  Tim  fc  the  reaction  proceeds  in 

this  way  is  shown  by  the  fact  that,  in  definite  conditions 

that  render  possible  the  rupture  of  the  lactam  ring 

and  hence  an  equilibrium  with  the  corresponding  acid. 

C02H* CO CHy CHPh  *NHPh ,  4:o-  diketo  - 1  :  2  -  di  - 

phenylpyrrolidine  is  capable  of  reacting  with  benzyl- 

iden can i  1  in e  to  give  2 -p h envlq uinoline-4- car b o xy lie 

acid.  ~  v  "  T.  H.  Pore. 

Synthesis  of  acridinic  acid  [quinoline-2  :  3-di- 
carboxylic  acid].  G.  Roller  and  E,  Strang 
(Mona tsh.j  1928,50,  48 — 50 ) . - — o -A ra i no benzald ehyde 
is  condensed  with  ethyl  oxalacetate  in  absolute  alcohol 
in  presence  of  a  little  sodium  hydroxide  to  give  ethyl 
acridinate,  m.  p.  54—55°,  which  is  hydrolysed  with 
alkali  to  the  acid.  d  Hollins. 

Toxicity  of  an  impurity  in  official  crnchophen 
[2-phenyl quinoline-4-carb oxylic  acid],  R.  A. 
Hatcher  (J.  Amer.  Pharm.  Assoc.,  1928,  17,  557 — 
563) —Cinch ophen  (U.S.  Pharmacopoeia)  is  con¬ 
taminated  with  3%  of  y-am  lino-y-phenylbutyric  add, 
in.  p.  193—194°  (brominated  derivative,  rn.  p.  135°), 
with  which  it  forms  a  compound,  m.  p.  183°.  The  im¬ 
purity  intravenously  injected  in  large  doses  into  cats 
causes  increased  reflex  excitability,  and  convulsions 
(with  probably  stimulation  of  the  vasomotor  centre) 
and  stoppage  of  the  heart.  E.  W:  Wignall. 

Carbazole-1 -carboxylic  acid.  E.  F.  Briscoe 
and  S.  G.  P.  Plant  (J.C.S.,  1928,  1990—1991)..— 

When  a  mixture  of  tefcrahydrocarbazole-8-earboxylie 
acid,  (Collar  and  Plant,  A,,  1926,  735),  sulphur,  and 
pure  quinoline  is  refluxed  for  12  hrs.  and  the  crude  acid 
purified  through  its  methyl  ester,  carbazole- 1 -carb - 
oxylic  acid,  identical  with  the  acid  obtained  by 
Ciamician  and  Sillier  (A.,  1882,  1103),  is  obtained. 

J.  W.  Baker. 

Synthesis  of  acridone  and  acridine.  G.  Roller 
and  E.  Krakauer  (Monatsh.,  1928,  50,  51 — 54). — 
Distillation  of  calcium  anthranilate  in  a  vacuum  at 
340°  gives  an  anhydro-bis- 2  :  2 ' -d m m ihobenzopken on e * 
NH2-C#HpC0-08H4«N;C(C6H4*NH2)2,  m.  p.  233°,  which 
is  hydrolysed  by  concentrated  hydrochloric  acid  at 
170°  to  acridone,  or  may  be  converted  into  acridine  by 
distillation  with  zinc  dust.  C,  Hollins. 

Derivatives  of  barbituric  acid.  A.  W.  Box  and 
E.  G.  Jones  (J.  Amer.  Chem.  Soe.,  1928,  50, 
2033 — 2036). — The  yield  of  “  tetrahydro-u-furarmethyl 
bromide ”  [  ?  tetrahvdro-«  Juiduiyl  bromide],  b.  p. 
1 68—1 70°/744  in  m  ,  *  from  tetrahydro-a-furfuryl 
alcohol  by  the  usual  methods  is  poor.  With  ethyl 
sodioethylmalonate  the  bromide  forms  ethyl  ielra- 
hydrofu ran m ethyhethylmalonate * b.p.  1 55—1 57  ‘/l 2  mm . , 
which  condenses  with  carbamide  in  presence  of  sodium 
ethoxide  to  tetrakydrofuramnethylethylbarbituric  acid , 


/CH(COoH)*CH*CHPh 


\ 


3Ph  (T.) 


ORGANIC  CHEMISTRY, 


1025 


m.  p.  190°,  ri-Amyl  alcohol  is  converted  by  standard 
methods  into  ethyl  w-amylmalonate *  b.  p.  134—136°/ 
14  mm.;  n-amylmalonamide,  m.  p.  206°;  chloro- 
n -amylmalonamide,  m.  p.  134 — 135°,  which  is  some 
400  times  as  sweet  as  sucrose  (cf.  A.,  1924,  i,  716); 
n -amylbarbituric  acid ,  m,  p.  215° ;  ethyl  di-n-amyl- 
malmmle ,  b.  p.  158 — 161  °/l  1  mm. ;  di-n-amylbar- 
biluric  acid,  m.  p.  118° ;  ethyl  ethyl -n-amylmalonate, 
b.  p.  139 — 141°/14  mm.,  and  ethyl-n-amylbarbituric 
acid,  m.  p.  135°,  which  has  a  powerful  hypnotic 
action.  H.  E.  F.  Notton. 

Action  of  carbonyl  chloride  on  polypeptide 
derivatives  of  p-aminobenzoic  acid.  Formation 
of  1  :  3-substituted  hydantoins,  C.  Thorp  (Bex., 
1928,  61,  [13],  1431 — 1439). — Carbamide  derivatives  do 
not  appear  to  be  formed  when  carbonyl  chloride  acts 
on  peptide  compounds  in  which  a  hydrogen  atom  of 
the  amino-group  is  replaced  by  the  phenyl  radical. 
The  latter  group  renders  the  residual  hydrogen  of  the 
amino -complex  so  mobile  that  substituted  hydantoins 
are  readily  produced  under  the  in  Queue  e  of  carbonyl 
chloride.  This  ring  closure  does  not,  however,  occur 
when  .  a  carbonyl  group  attached  to  a  molecule 
containing  other  negative  substituents  is  vicinal  to 
the  amino-group. 

Carbonyldiglycylglycine  is  readily  prepared  in 
55%  yield  by  the  action  of  carbonyl  chloride  in 
toluene  on  a  solution  of  glycine  anhydride  in  aqueous 
sodium  hydroxide.  p-Aminobenzoic  acid  in  alkaline 
solution  is  transformed  by  chloroacetyl  chloride  in 
ether  into  p -chloroacetamidobenzoic  acid ,  m.  p.  257— 
258\  which  with  concentrated  ammonia  affords 
p -aminoa cetam id obe?izo ic  add  (+H20),  m.  p.  229°, 
with  a  small  proportion  of  im ino -p-diacetam idobenzo ic 
acid,  NH(CH2*C0*NH-CgHj*C02H}2,  decomp,  above 
250" ;  the  latter  compound  is  the  main  product  when 
a  stiff  paste  of  2>chloroacetamidobenzoic  acid  and 
water  is  mixed  with  concentrated  ammonia.  Treat- 
ment  of  ynaminoacetamidobenzoic  acid  dissolved  in 
sodium  hydroxide  with  carbonyl  chloride  in  toluene 
yields  3-p -carboxy-jrfienylhydtmtoin,  m.  p.  258—260° 
(decomp.).  Under  similar  conditions,  imino-p-di- 
acetamidobenzoic  acid  affords  3-p  -car  boxy  phenyl  - 
1  -  hydantoylacet -p'- ca  rbozyphenylam  ide , 
S?6H4‘C°2H)V0^N.CH  C0<NH.C  H  co  H  de_ 

U - "  Uldj 

comp,  above  270u.  A  faintly  alkaline  solution  of 
p-chloroacetamidobenzoic  acid  in  sodium  hydroxide 
is  converted  by  hsoamylamine  into  p- imamylamino - 
acetamidobenzo ic  acid, 

C02H-C6H4-NH;C0-CH2-NH-[CH2]2;CIBIe2,  m.  p. 
285°.  Under  similar  conditions,  diethylamine  causes 
complete  fission  of  the  side-chain  of  p-chloroacetyl- 
glycylamidobenzoic  add  (from  chloroacetyl  chloride  and 
p-aminoacetamidobenzoic  acid)  with  production  of 
p-aminobenzoic  acid.  When  dirsoamylamine  is  gently 
warmed  with  p-chloroacetylglycjdamidobenzoic  acid 
in  the  presence  of  pyridine,  p -diisoamylaminoacetyl- 
glycylam idobenzoic  acid ,  in.  p.  253°,  results ;  if  the  acid 
is  heated  with  pyridine  in  the  absence  of  the  base, 
p  •'Carboxyphenylamidoglycylacetylpyridinium  chloride , 
m.  p.  258°,  is  produced.  3-Carbozy phenyl- 1  -i&oamyl- 
hydantoin,  m.  p.  189°,  is  described,  p -D iglycylamido - 
benzoic  acid ,  m.  p.  233°,  from  p -ch lor oacetvlglycy  1  - 


amidobenzoic  acid  and  ammonia,  is  converted  by 
phenylcarbimide  into  p-N -plienylureidoacetylglycyl- 
amidobenzoic  acid, 

CO2H*C6H4«[NHUO*CH2]2-NH-C0-NHPh,  m.  p.  242°, 

H.  Wren. 

Anthydrides  of  amino-acids.  I.  Molecular 
compounds  of  diketopiperazine  with,  copper 
halides.  T.  Asahina  and  T.  Dono  (Bull.  Chem.  Soc. 
Japan,  1928,  3,  1 51 — 156). — Interaction  of  2  :  5-di¬ 
ke  top  iperaz i ne  and  cupric  chloride  in  aqueous  solution 
gives  {80%  yield)  the  compound, 

C4H b02N2,CuCL> ,2H20 ,  decomposed  by  hot  water  and 
alcohol,  partly  by  the  cold  solvents,  and  when  heated 
at  110°.  Cupric  bromide  gives  the  similar  compound , 
C|Hfl02N3,CuBr2,2H20  (cf.  Curtius  and  Gobel,  A., 
1888,  576).  Spectroscopic  determinations  suggest 
that  these  compounds  exist  to  some  extent  in  solution 
when  cupric  salt  is  in  excess.  R.  Brigiitman. 

Dipiperidyls.  C.  R.  Smith  (J.  Amer.  Chem .  Soc., 
1928,  50,  1936— 1938).— The  isomeric  dipiperidyls  (cf. 
Ahrens,  A.,  1891,  1093;  Blau,  A.,  1892,  1365)  are 
conveniently  obtained  by  hydrogenating  the  corre¬ 
sponding  dipyridyls,  using  a  platinum  oxide-platinum - 
black  catalyst  in  aqueous  or  alcoholic  hydrochloric 
acid.  Products  of  partial  reduction  were  not  formed. 
The  following  are  described  :  4  :  4/-dipiperidyl,  m,  p. 
172°  (dinitroso- derivative,  in.  p.  149° ;  di -phenyl  - 
thiour ethane,  m.  p.  225°) ;  2  :  2 * -dipiper  idyl  di-phenyl- 
thiour ethane,  m.  p.  178° ;  2  :  3' -dipiper idyl  picrate, 
m.  p.  224°;  3  :  V -dipiper idyl,  m.  p.  105°,  b.  p.  282° 
{dinitroso- derivative,  m.  p.  102°;  di-phenylthio- 
urethane,  m.  p.  200°),  and  3  :  4 '-dipiper idyl,  m.  p.  159°, 
b.  p.  270°  (dinitroso- derivative,  m.  p.  149° ;  di -phenyl  - 
thiourethane,  m.  p.  202° ;  picrate,  darkening  from  200° ; 
chloroplatinate,  darkening  from  235°). 

H.  E.  F.  Notton. 

Chloro i soindigotins .  A.  Wahl  and  G.  FericIsan 
(Ann.  Chim.,  1928,  [x],  9,  277— 315).— The  con¬ 
densation  products  of  5-  and  7-chloroLsatin  with 
ox  indole  and  dioxindole,  various  chlorinated  disulpho- 
isatides,  and  products  derived  from  them  have  been 
investigated.  7 -Chloro-  and  5-chloroisatin  [prepared 
by  a  slight  modification  of  Sandmeyer’s  method  (A., 
1919,  i,  318)  by  substituting  hydro  xyl  am  inesu  Ip  horde 
acid  for  the  free  base]  by  heating  with  a  slight  excess 
of  dioxindole  in  alcohol  with  a  few  drops  of  piperidine 
of  a  water-bath  yield,  respectively,  7-,  m.  p.  238°, 
and  5-,  in.  p.  256°,  -chloroisatide,  Similarly  by 
condensation  with  ox  indole  they  yield  7-,  m.  p.  182°, 
and  5-,  m.  p.  207°,  - chloroisaian  (cf.  Wahl  and  Hansen, 
A.,  1924,  i,  322).  When  the  latter  condensation  is 
effected  in  acetic  acid-hydrochloric  acid  solution  the 
products  are,  respectively,  7 -chloroisoindigotin, 

JC===p !  ~ 

CSHX1  CO-CO  which  is  reduced  to  the 

\h  ,  ..  ..  . 

ZeSio-compound  with  zinc  and  acetic  acid,  ana 
5-chloroisoindigotin  (leuco- compound,  m.  p.  251  ). 
Sulphonation  of  these  chloroisomdigotins  with  con¬ 
centrated  sulphuric  acid  at  100°  and  subsequent 
addition  of  sodium  chloride  yields  sodium  1 -chloro-, 
+H20,  and  sodium  5-chloro-  +4H20  (potassium 
+3H\>0,  and  barium  -f-dUoO  salts)  - i&oindigolin - 
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sulphojmtes ,  Disulphoisatlde  is  obtained  crystalline 
in  a  90%  yield  by  passing  dry  hydrogen  sulphide  into 
a  suspension  of  isatin  in  anhydrous  methyl  alcohol  at 
the  ordinary  temperature.  By  analysis,  mol.  wfc. 
determination  of  the  product,  and  a  determination  of 
the  sulphur  liberated  in  the  reaction,  the  formula 
assigned  to  this  compound  by  Wahl  and  Hansen  (loc. 
cit),  is  confirmed  and  Sander’s  view  (A.,  1925,  i,  977) 
that  it  is  3-thio-oxindole  is  excluded,  since  the 
proportion  of  sulphur  liberated  in  the  latter  case 
would  be  double  that  which  is  actually  obtained.  By 
boiling  with  pyridine  it  yields  oxindole  (benzylidene 
derivative,  m.  p.  174°).  By  similar  methods  of 
preparation  the  yields  of  7  :  7'-  and  5  :  5' -dimethyl - 
disulphoisatides  (Wahl  and  Faivret,  A.,  1925,  i,  588 ; 
1926,  79)  are  increased  to  80%  and  81%,  respectively, 
and  7  ;  T-dicJiloro-  and  5  :  o '-dickloro-  (yield  78%) 

- disulphoisatides  are  prepared.  The  action  of  boiling 
pyridine  on  these  compounds  yields,  respectively, 
7  :  7f -dichloroisoindigotin  (leuco- compound  by  re¬ 
duction)  together  with  7 - cMoro -oxindole ,  in.  p.  215° 
(benzylidene  derivative,  m.  p.  185°);  and  5  :  5f-di- 
ch  lor  oho  indigolin  (leuco  -  comp  ound )  together  wit h 
5-chloro-oxindole,  m.  p.  192—195°  (benzylidene  deriv¬ 
ative,  m.  p.  204—205°).  By  warming  the  5  :  5'-di- 
chloro-derivative  with  concentrated  sulphuric  acid 
the  disulphonie  acid  is  obtained  from  which  the 
disodium  +  6H20,  dipoiassium  +4H20,  and  barium 
salts  are  obtained.  J.  W.  Baker. 

Relationship  between  atomic  grouping  and 
specific  affinity*  VII.  Salt-formation  capacity 
of  glyoxaline  derivatives.  F.  Feigl  and  H. 
Gleich  (Monatsh.,  1928,  49,  385 — 400). — Benz- 
im inazole  in  alcoholic  solution  forms  the  following 
metallic  derivatives  when  treated  with  ammoniacal 
solutions  of  the  metallic  derivatives ;  silver  salt  (cf. 
Bamberger  and  Lorenzen,  A.,  1893,  i.  433)  : 

C7H5N2HgCl;  4C14H,0N4Cu,NH3,H2O;  C14H10N4Od ; 
ChhioN4Co,  and  4O14H10N4ZnJNH3,H2O.  Metliyl- 
and  phenyl- benziminazole  form  only  the  analogous 
silver  and  mercury  derivatives.  1-Phenylbenzimin- 
azole,  l-benzylbenziminazole,  m.  p.  105°  [from 
benzyl-o-phenylenedianiine  (cf.  Kehrmann,  A.,  1896, 
i,  508),  anhydrous  formic  acid,  and  ammonia],  and 
1  :  6-dimethylbcnziminazole  do  not  form  metallic 
derivatives .  2-Phenoxymethylbenz i m inazole  (prepared 
from  o-phenylenediamine  and  phenoxyacetic  acid), 
m.  p.  162°,  2 -ethoxymethylbenziminazole,  m.  p.  152°, 
and  2 -mcthoxymethylbenzimwiazole,  m.  p.  137°,  give 
silver  and  mercury  derivatives.  o-Phenylenecarb- 
amide  and  2-chiorobenziminazole  give  no  metallic 
derivatives,  whilst  anhydro-oxanilide  yields  mercury 
and  silver  derivatives  only.  Amarine  forms  a  silver 
salt  (cf .  Claus  and  Elbs,  A.,  1883,  982)  but  no  mercury 
derivative ;  lophine  behaves  similarly  (cf.  Atkinson  and 
Gossmann,  Annalen,  1850,  97,  292)  o -Ami  nobenzyl - 
aniline  and  AhY'  -dipheny  lace  tam i di ne  do  not  form 
metallic  derivatives,  whilst  6 - methy lb enziminazole 
and  6 - chloro-o -methylbenzim inazole s  m.  p.  191°,  behave 
similarly  to  benziminazole.  a3-Naphthiminazole 
forms  only  mercury  and  silver  derivatives.  Gly¬ 
oxaline  yields  metallic  derivatives  of  silver  (cf.  Wyss, 
A.,  1878,  25),  zinc ,  and  cobalt,  but  not  of  copper  and 
cadmium.  I.  Vogel. 


Conjugated  systems.  Factors  disturbing 
valency  fields.  III.  M.  V.  Ionesctx  (Bui.  Soc. 
Stiinte  Cluj,  1927,  3,  353—372;  Chem.  Zentr.,  1928, 
i,  694 ;  cf.  this  vol.,  422).— A  discussion  of  the  author’s 
results  in  the  light  of  Stark’s  electron  theory.  New 
conjugated  systems  are  considered  :  (I)  in  which 

1:4-  or  5  :  8-addition  takes  place ;  (II)  in  which 
4  :  8 -addition  takes  place.  It  has  already  been  shown 
that  ap- unsaturated  amides,  unlike  ketones  and  esters, 
do  not  add  ethyl  acetate  or  malonate.  The  disturbing 
action  of  the  amino-group  is  greater  than  that  of  the 
alkoxyl  group;  the  effect  is  annulled  by  suitable 
substitution  in  the  amino -group.  This  is  the  case 
with  compounds  of  type  (III),  which  yield  compounds 
of  type  (IV).  Here  the  co-ordinative  valencies  of  the 


amino-group  are  concentrated  on  the  phenyl  group  and 
the  other  nitrogen  atom,  an  effect  which  is  increased 
by  eyclisation,  so  that  conjugation  of  the  carbonyl 
group  with  the  ethylene  group  is  no  longer  prevented. 
The  difference  between  ethyl  benzylidenemalonatc 
and  benzylideneacetate  is  also  due  to  the  disturbing 
influence  of  the  phenoxy -group.  It  is  concluded  that 
(1)  the  additive  character  of  the  various  car  bo - 
indogenides  is  diminished  as  the  disturbing  effect  of 
the  chromogen  attached  to  the  phenyl  nucleus 
increases,  and  (2)  for  the  same  conjugated  system  and 
disturbing  factors  the  change  in  additive  properties  is 
influenced  by  the  nature  and  structure  of  the  addenda. 

A.  A.  Eldeidge. 

Conjugated  systems.  Factors  disturbing 
valency  fields.  IV.  Action  of  substances  with 
active  methylene  groups  on  alkylidene  (or  aryl- 
idene)phenylmethylpyrazolones.  M.  V.  Iohescu 
(Bui.  Soc.  Stiinte  Cluj,  1927,  3,  381 — 393 ;  Chem . 
Zentr.,  1928,  i,  694 — 695 ;  cf.  preceding  abstract).— 
Benzylidene- l-phenyl-3-methylpyrazolone,  m.  p.  106°, 
with  dimethyldihydroresorcinol  in  boiling  absolute 
alcohol  in  presence  of  piperidine  yields  benzylidene - 
1  -phenylS  -  melhylpyrazolonedhnethyldihydroresorcinol, 
(I),  m.  p.  220° ;  with  indandione  it  yields  benzylidene- 
bis-di-iudone,  m.  p.  256°.  Hence  in  the  formation  of 
known  alkylidcne(or  ar3didene)bis-l-phenyl~3-methyb 
pyrazolones,  e.g.,  benzylidenebis- 1  -phenylS-methyl- 

{  N;CA£e^CH^CHPJi-9H-CO-9Hs  y? 

N  Ph— CO  CO  CH*-  CMc, 

^:CSle-CH*CHPJrCH-CMc:^ 

i  I A  ■  I  I  T  1  I 

NPL— CO  CO - NPh 

:  ClIe-CH'CMvCH,-  COJIe  S  ;CMe-CH-CMes-CHs 

X  ph — CO  N  Pli — C— CH — CO 

(HI.)  -  OSM 


X  ICire-CR-CHPh'C'H.-COMe 
NPh— CO 


pyrazolone  (II),  m.  p.  164 — 167°,  from  1-phenyl- 
3  ■  methylpyrazolone  and  aldehydes  or  ketones,  the 
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compound,  c,g.,  benzylidenc-1  -phenyl- 3-methylpyr- 
azolone,  is  first  formed.  Also  in  certain  cases  the 
indogenidc  intermediate  product  is  formed,  and 
1  -phenyl-3 -methylpyrazolone  should  add  on  to  other 
substances  with  unsymmetrical  heterogeneous  con¬ 
jugated  systems.  With  mesityl  oxide  and  styryl 
methyl  ketone,  it  forms  the  compounds  RHPn6«N9 
(111),  m.  p.  142—144°,  with  some  (IV),  m p  117°; 
and  C20H2002No  (V),  m.  p.  161—162°. 

A.  A.  Elbredge. 

Behaviour  of  pyrazine  compounds.  I.  0. 
Gastalbi  and  E.  Princivaixe  (Gazzetta,  1928,  58, 
412 — 416), — Tho  Bung-Behrend-Pinner  reaction  for 
glyoxalines  is  also  given  by  pyrazines ;  the  compound 
described  by  Pinner  (A.,  1905,  i,  476)  as  2 -benzoyl - 

5- phenylglyoxaline,  and  by  Gastaldi  (A.,  1921,  i,  605) 
as  6-hydroxy*2  :  5-diphenylpyrazine,  by  methylation 
yields  2  :  5-diphenyl- 1 -methyl- 6-keto-l  :  6-dihydro- 
pyrazine-4-metlnodide,  which  when  treated  with 
potassium  hydroxide  loses  methylamine.  Similarly, 

6- hydroxy-2  :  5-dimethylpyrazine  (Gastaldi,  be.  eft.) 
yields  1:2:  o-trimethyl-6-Jceio-l  :  6 -dihydropyrazin e- 
4 -methiodide,  which  also  loses  methylamine. 

3  :  6-Dicyano-2  :  5-dimethylpyrazine  (loc.  cit.)  is 
hydrolysed  by  sulphuric  acid  to  the  diamide,  m.  p. 
290°,  of  2  :  5 -dim ct h y Ipy r azine - 3  :  6-dicarboxylic  acid, 
m.  p.  194—195°  (Wleugel,  A.,  1882,  949,  gives  200°, 
but  the  observed  value,  85 — 86°,  for  the  m.  p.  of  the 
ethyl  ester).  E.  W.  Wignall. 

Steric  hindrance  in  reactions  of  substituted 
quinoxalines.  G.  M.  Bennett  and  G.  H.  Willis 
{J .C.S.,  1928,  I960’ — -1975).— A  comparative  study  was 
made  of  the  condensation  of  2-  and  2  :  3-substituted 
methyl  and  benzyl  derivatives  of  quinoxaline  with 
aromatic  aldehydes  and  their  reaction  with  bromine. 
The  reactivity  of  2  :  3-dimethylquinoxaline  is  of  the 
same  order  as  that  of  2-methylquinoline,  and  is  attrib¬ 
uted  to  general  and  alternating  polar  influences. 
The  polarisation  may  conceivably  lead  to  tautomeric 
change,  and  it  is  pointed  out  that  the  possibility  of  such 
a  change  is  a  general  accompaniment  of  reactivity  of 
methyl  groups.  The  usual  products  of  condensation 
of  2 : 3-dimethylquinoxaline  with  aldehydes  were 
distyrylquinoxalines,  but  monos tyrylquinoxalines  were 
isolated  as  well  from  p-m  ethoxy-  and  ra-nitro-benz- 
aldehydes,  and  o-methoxybenzaldehyde  yielded  solely 
the  monos tyryl  derivative.  N i trobcnzaldeh y des ,  par¬ 
ticularly  the  p-  and  2  : 4- derivatives,  reacted  readily, 
but  m  ethoxy  benzaldehydes  more  slowly.  It  is 
suggested  that  these  facts  may  be  explained  as  an 
effect  of  steric  hindrance  due  to  the  configuration  of 
the  nionostyrylquinoxaline  which  is  determined  by  the 
polarity  of  the  groups  present.  Thus  sufficient 
attraction  exists  between  the  nitrogen  atoms  of 
quinoxaline  and  nitro-groupsfor  an  additive  compound, 
C10H10N2,2C6H3(NO2)2CHO?  in.  p.  96— 97°,  to  be 
formed  from  2  :  3-dimethylquinoxaline  and  2  :  4-di- 
nitrobcnzaldehyde.  In  a  mono-o-nitrostyryl  deriv¬ 
ative  the  attraction  between  the  quinoxaline  nitrogen 
atom  and  the  nitro-group  will  impose  a  configuration 
which  leaves  the  second  quinoxaline  methyl  group  free, 
but  the  repulsion  in  the  case  of  a  mono-o-methoxy- 
styryl  derivative  will  impose  a  spatial  arrangement 
whicli  hinders  reaction  of  the  second  methyl  group, 


That  pure  steric  hindrance  is  not  the  only  factor  is 
shown  by  the  ready  formation  of  a  di  a  tyryl  derivative 
with  o-iodobenzaldehyde.  The  C -methyl  group  in 
2:3:  6  -  trim  ethylq  uinoxaline  is  not  reactive,  but 
increases  the  reactivity  of  tho  2-  and  3-groups.  None 
of  the  2-phenyl-3  -benzylquinoxalincs  prepared 
showed  any  reactivity  of  the  methylene  of  the  benzyl 
group,  owing  to  the  steric  hindrance  of  the  two  phenyl 
groups. 

2-Benzylquinoxaline,  an  oil  {picrate,  m.  p.  117°),  was 
prepared  from  benzylglyoxal  and  o-pheny lened iam ine . 
Phenyl  $-mcthoxy -p -chbrostyryl  ketone,  b.  p.  238°/ 
16  mm.,  m.  p.  45°,  prepared  from  co-methoxyaceto- 
phenone  by  condensation  with  p-chlorobcnzaldehydc, 
w'as  converted  into  phenyl  p-chlorobenzyl  diketone,  m.  p. 
85  ",  by  the  action  of  hydrobromic  acid,  and  2-p-c/doro- 
benzyl-3 -phenylqu moxaline,  m.  p,  142°,  was  prepared 
by  condensation  with  o-phenylenediamine.  Hydro¬ 
lysis  of  phenyl  p  :  3 -dimetkoxystyryl  ketone ,  b.  p. 
245° /1 8  mm.,  yielded  a  substance ,  m.  p.  175—180° 
(decomp.),  which  did  not  react  with  o-phenylene- 
diamine. 

Condensation  with  aldehydes  was  generally  carried 
out  in  boiling  acetic  anhydride.  The  yield  in  each 
ease  was  determined.  The  following  substituted 
quinoxalines  were  prepared  :  2-(2  :  4 -dinitroslyryl) - , 

m,  p.  219—220°  (decomp.) ;  2-o -nilrostyryl- ,  m.  p, 
156°;  2-m-nitrostyryl-,  m.  p.  199*5° ;  2-p-nitrostyryl- , 
m.  p.  200°;  2  :  3-dlstyryl-,  m.  p.  190*5°  (telrabromide, 
m.  p.  190°) ;  2  -  me  thylenedioxyst  yryl-3-meihyl-,  m.  p. 
150°;  2  : 3 -di(methylenedioxy styryl)-,  m.  p.  208°; 

2  -  in  -  » itrostyryl- 3 -meth yl - ,  m.  p.  184° ;  2  : 3 -di-(tn-fliiro- 
shjryl)-,  m.  p.  237° ;  2-p-methoxystyryl-  3-methyl- } 
m.  p.  122*5° ;  2  :  3  ~di-{p-methoxy  styryl)-,  m.  p.  163°; 
2  :  3-di-(m-?nethoxfystyryl)-,  m.  p.  120°;  2-o -methoxy- 
styryl-3-methyl-,  m,  p.  112°;  2  :  3-di-{3  :  4 -dimethoxy- 
styryiy,  m.  p.  208° ;  2  :  3-di-{$-furylvinyl)-,  m.  p.  169° ; 
2  :  3-di-(o-nitrostyryl)-,  in.  p.  194*5° ;  2  :  3-di-{p-nilro- 
styryiy,  m.  p.  288°;  2- (2  :  k-dinitrostyryl) -3 -methyl-, 
m.  p.  224—225°  (decomp.);  2  :  3-di-{2  :  4-dinitro- 
styryl)-,  m.  p.  295—297°  (decomp.) ;  2-(2  :  4  :  6-iri- 
nitrostyryl ) - 3 -methyl- ,  m.  p,  250—251°  (decomp.) ; 

2  :  3-di-(o-chlorostyryl)-1  m.  p.  189*5°;  2  :  3-di-(m- 
chbrostyryl)-,  m.  p.  149°;  2  :  3-di-(j)~chlorosiyryl)-t 
m.  p.  218°;  2  :  3-di(o-iodostyryl)-,  m.  p.  179° ;  2:3- 
distyryl-6-meihyl m.  p.  193°;  2  :  3 -di- (methylene- 
dioxy styryl) -6-methyl-,  m.  p.  168°;  2-p -methoxy&tyryl- 

3  :  6-dimethyl-,  m.  p.  116°;  2  :  3-di-{p-methoxystyryl)- 

6 -methyl-,  m.  p.  136°;  2  :  3-di-(3  :  4 -dimeihoxystyryl)- 
6-methyl-,  m.  p.  205°;  2-m-?iitroslyryl-3 : 6-di¬ 
methyl-,  m.  p.  165°;  2  :  3~di-(m-nitrostyryl) -6-methyl-, 
m.  p.  244*5° ;  2  :  3 -di-(2  :  4^-dinitros  tyryl)- 6-methyl - , 
m.  p.  251—255°  (decomp.) ;  2-sty ryl -3-phenyl-,  m.  p. 
149°;  2-p -nitroslyryl-3- phenyl-,  m.  p.  233°;  2-(2  :  4- 
d  initrosiyryl )  -  3 -phenyl  - ,  m.  p.  215°;  2-(p  -phenyl- 

p -niirosiyryl)-,  m.  p.  149° ;  2-{$-phenyl-2  :  4-dinitro- 
s tyryl)-,  in,  p.  261—262°,  Quinoxalinocycfopenfcane 
yielded  a  dibenzylidene  derivative,  m.  p.  213°,  and  a 
d i-p-ni tro b enzyl idene  derivative,  decomp.  268 — 270  L 
By  the  condensation  of  quinoline  bases  with  2  : 4-di- 
nitrobenzaldehyde,  2  -  (2  :  4  -  dinitroslyryl)quinoline, 
m.  p.  200°,  and  the  %-methyl ,  m.  p.  198°,  and  3 -methyl 
derivative,  m.  p.  257°,  were  obtained.  2  :  3 -Dimethyl- 
quinoline  and  benzaldehydc  yielded  2-styryl- 3 -methyl- 
quinoline,  m.  p.  102°.  Condensation  of  2  :  3 -dimethyl- 


1028 


BRITISH  CHEMICAL  ABSTRACTS.— A. 


quinoxaline  with  ethyl  oxalate,  preferably  with 
potassium  ethoxide,  yielded  ethyl  2-mctliylquinomhne- 

3 - pyruvate,  m.  p.  129°  (p -nitroplimylkydrazone,  m.  p. 
189°). 

Bromination  of  the  quinoxalines  was  carried  out 
at  100°  in  acetic  acid  with  bromine  and  acetic  acid. 
2-Mcthylquinoxaline  yielded  2-to-tribromomethyl- 
quinoxaline,  m.  p.  109°.  In  other  cases  steric  hind¬ 
rance  supervened,  2  :  3-dimethylquinoxaline  yielding 
only  2  :  3 - dz’- (v-dibrom o?n ethyl)qumoxah?ies  m.  p.  228°, 
the  symmetrical  structure  of  which  was  shown 
by  its  hydrolysis  by  silver  acetate  to  an  unstable 
dia  Idehyde.  3  ■ -Phenyl-  2-  m  -dibromomeihylq  uin  oxali  ne , 
m,  p,  148°,  was  similarly  prepared.  Phenylbenzyl- 
and  phenyl-p-chlorobenzybquinoxalines  yielded 
acetoxy-compounds,  in  which  the  reactive  bromine  of 
the  intermediate  monobromo -compound  had  reacted 
with  the  sodium  acetate.  3 -Phenyl - 2 -phenylacetoxy- 
meihylquinoxaline,  m.  p.  126°,  and  3  -phenyl-2-p-ch  loro  - 
pheiiylacetoxyinethylquiiwxalme,  m.  p.  119°,  were 
obtained.  3-Phenyl-2-p-methoxybenzylquinoxaline 
did  not  react. 

2  :  3 -Dimethylquinozaline  monome thiodide ,  m.  p. 
192°,  was  prepared  by  heating  the  base  with  large 
excess  of  methyl  iodide.  It  condensed  with  benz- 
aldehyde  or  p-nitrosodimcthylaniline  to  give  black, 
insoluble  products.  2  :  3 -Dimethyl cminoxaline  did 
not  react  with  amyl  nitrite,  Michler’s  hydro!,  p-nitroso- 
dimethylaniline,  or  a  2  : 4-dinitrobenzenediazonium 
salt.  *  R.  K.  Callow. 

1:2:  3-Triazoles,  I,  Reaction  of  aryl  azides 
with  hot  alcoholic  sodium  alk oxides.  A.  Bertho 
and  P.  Holder  (J.  pr.  Clxem.,  1928,  [ii],  119,  173— 
188 ;  cf.  Bertho,  A.,  1925,  i,  840). — The  formation  of 
1-aryl-l  :  2  :  3 -triazoles  by  heating  aryl  azides  with  an 
alcohol  and  the  corresponding  sodium  alkoxide  pro¬ 
ceeds  according  to  the  equations  (i)  0H2R-CHo-ONa= 
CHR:CH*ONa+H2 ;  (ii)  ArN3+Ho=ArNH,+N2 ; 
(iii)  ArN3  +  CHRICH-ONa  =  (I)ArC2HN3-R(4)  + 
NaOH.  It  therefore  depends  on  the  ease  of  removal 
of  hydrogen  from  the  alkoxide,  and  hence  ultimately 
on  the  “  valency -need  ”  of  the  group  R,  which 
occupies  the  4 -position  in  the  resulting  triazole.  The 
yields  of  4-substituted  1-p-xylyl  triazoles,  where 
R=Et,  Pr#5  Me,  Ph,  are,  respectively,  3,  2*5,  10,  and 
26%,  and  these  figures  are  in  accordance  with  the 
valency-need  of  these  groups  (Meerwein,  A.,  1920,  i, 
2).  p-Xylyl  azide,  b.  p.  90°/15  mm.,  reacts  with 
sodium  propoxide  at  108°  to  give  1  -p-xylyl-4-methyl- 
1  :  2  :3 -triazole,  m.  p.  57*5°,  b,  p.  165—170°;  with 
sodium  woamyloxide  at  130°,  to  give  1-p -xylyl- 

4- hopropyl-l  :  2  :  3 -tri-azole,  m.  p.  118°;  with  sodium 

(3-phenylethoxide  at  120°  to  give  4-ph enyl - 1  -p-xylyl - 
1:2:  3 -triazole,  m.  p.  129°.  Sodium'  ethoxide  and 
?i-butoxide  yield  no  isolable  triazoles,  and  by  prolonged 
action  only  p-xylenol.  The  constitution  of  the  by¬ 
product  from  phenyl  azide  and  any  sodium  alkoxide 
(loc.  cit.),  m,  p.  282°  (decomp.)  when  pure,  mol.  wt. 
122—129  (not  reconcilable  with  analysis),  remains 
unknown;  no  corresponding  substance  is  obtained 
with  p-xylvl  azide.  0.  Hollins. 

1:2: 3-Tria2oles.  II.  Behaviour  of  1-p- 
xylyl-1  :  2  :  3“triazole-4  :  5-dicarboxylic  acid  in 
the  Curtins  reaction.  A.  Bertho  and  F.  Holder 


(J.  pr.  Cliem.,  1928,  [ii],  119,  189— 198).— Methyl 
1-p-xylyl-l  :  2  :  3-triazole-4 :  5-dicarboxylate  (Michael, 
Liihn,  and  Higbee,  A.,  1898,  i,  495),  m.  p.  86°  [free 
acid,  m.  p.  151°  (decomp.)],  reacts  with  hydrazine 
hydrate  in  alcohol  to  give  a  normal  dihydrazide,  m.  p. 
133*5°  (acetone  compound,  m.  p.  207° ;  dibenzylidene 
derivative,  m.  p.  186°),  together  with  a  cyclic  mono- 
hydroxide ,  m.  p.  286°  (stiver  salt  described).  The 
dihydrazide  is  converted  by  nitrous  acid  into  5-carb- 
imido  -1-p  -  xylyl-1 :  2  : 3  -  triazole  -  4  -  carboxylic  azide, 
decomp.  150°,  which  when  boiled  with  absolute 
methyl  alcohol  yields,  instead  of  the  expected  4  :  5- di¬ 
amine.  4  :  4* -diazidocarbomd- 1  :  1  :  2  :  3- 

7  7  ^  _  m — c(cok3)'i  rni  AA 

tnazolyl-o  :  5  -carbamide,  ^ ( (-g  jj-  1  j _ 

m.  p.  164°.  Boiling  with  absolute  ethyl  alcohol  gives 
only  resinous  products.  C.  Hollins. 

[Porphyrins  and  their  syntheses.]  H,  Fischer 
(Ber.,  1928,  61,  [£],  1596).— A  reply  to  Schumm  (this 
vol.,  776).  H.  Wren. 

Degradation  of  o-suhstituted  aromatic  acid 
azides.  H.  Lindemann  and  W.  Schtjltheis  (An- 
nalen,  1928,  464,  237 — 253) . — According  to  Stieglitz 
(A.,  1914,  i,  268),  the  thermal  decomposition  of  azides 
gives,  as  a  necessary  intermediate,  a  free  radical, 
R-CONI,  but  there  is  no  experimental  evidence  for 
the  existence  of  such  compounds  at  any  stage  of  the 
process.  The  thermal  decomposition  has  now  been 
effected  of  o- substituted  aromatic  acid  azides,  which, 
if  they  decomposed  according  to  Stieglitz'  view, 
should  give  one  type  of  cyclic  compound,  but  an 
entirely  different  one  if  intermediate  carbimide 
formation  took  place.  The  conversion  of  o- hydroxy- 
benzoyl  azide  into  2-hydroxy indoxazen  and  not  into 
1- hydroxy benzi’sooxazole,  reported  previously  (A., 
1927,  262),  is  now  regarded  as  evidence  against  the 
Stieglitz  view,  and  the  following  facts  point  in  the 
same  direction. 

o-Hydroxymethylbenzoyl  azide,  C,-  H  |  T  wO 

m.  p.  74 — 75°  (decomp.),  which,  contrary  to  the 
statement  of  Wedel  (A.,  1900,  i,  363), _  is  readily 
obtained  from  the  corresponding  hydrazide,  passes, 
when  melted  or  when  heated  in  benzene  solution,  into 

v  |  ]  _  rn 

3-Z-eto-o  :  i-dihydro-2  :  i-benzoxazine ,  Y  , 

and  not  into  the  isomeric  compound,  0aH4<£  ^ho* 

which  would  result  if  a  free  radical  were  formed 
intermediately.  The  benzoxazine,  m.  p.  119 — 120°, 
is  converted  by  boiling  50  %  sodium  hydroxide  into 
o-aminobenzyl  alcohol. 

Again,  when  the  lactone  of.  o-hydroxyphcnylacetic 
acid  is  treated  with  alcoholic  hydrazine  hydrate  it 
affords  o -hydroxy  phenylacetylhy dr  azide,  m.  p.  152", 
normally  convertible  into  o  -  hydroxy p  h  e  nylacetyl  azide, 
m.  p.  51°.  The  latter,  when  heated  in  benzene 
solution,  affords  2-Jceio~^  :  4-dihydro-l  i  3 -benzoxazme, 

C1PH,<rCH2 m.  p.  188°.  converted  bv  alkali  and 

0 — <?l) 

benzoyl  chloride  into  OK -d i henzoyl-o-hydroxybenzyl- 
amine ,  m.  p.  141*5°.  The  latter  on  partial  hydrolysis 
affords  N- 6e nzoyl -o-hyd roxybenzylam ine,  m.  p.  144°. 
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Phthaiyl  diazide ,  from  phthaloyl  chloride  and 
sodium  azide  in  acetone  solution,  is  highly  explosive 
and  cannot  he  manipulated  at  all  readily,  A  less 
explosive  isomer  ide,  m,  p.  56°  (decomp. },  is  formed  at 
the  same  time,  and  if  the  benzene  solution  of  either 
is  boiled,  there  results  o-carb im idobenzoyl  azide , 
N3CO*CeH4*NCO,  m.  p.  60°  (decomp.) ;  at ^  100°  the 
mass  solidifies  and  melts  again  at  325°,  when  it  consists 

of  the  substance  (IV) 
(more  readily  obtained 
by  boiling  a  freshly 
prepared  toluene  solu¬ 
tion  of  phthaiyl  di¬ 
azide),  converted  by 
boiling  aniline  into  s-diphenylearb&mide,  henzimazol- 
ono  and  benzlmmazolone- 1  -carboxyanilide,  ra,  p.  197° 
(hydrolysed  to  benziminazolono  by  warm  alkali). 

Either  diazide,  when  kept  in  methyl-alcoholic 
solution,  yields  o -mrbomtihoxtjmninobenzoyl  azide, 

which  melts  at  80°  (decomp.), 
the  fused  mass  then  becoming  solid  and  finally 
melting  at  155°,  owing  to  its  conversion  into  methyl 
benziminazolom- l~car  boxylate,  m,  p.  159°,  The  latter 
is  also  obtained  by  boiling  a  toluene  solution  of  the 
last- named  azide .  o-Carbethoxyaminoben zoyl  azide, 
ra.p.  64—66'°  (decomp.),  similarly  passes  into  ethyl  benz- 
iminazolonc- 1  -carboxylate,  m.  p.  156°.  This  ester  and 
the  methyl  analogue  are  converted  into  benziminazol- 
one  when  a  solution  of  either  in  alkali  is  acidified. 

When  aniline  is  added  to  a  benzene  solution  of 
o  -earb  i  mi  dob  enz  oyl  az  ide,  o-phenylca  rb  imidob  enzoyl 
azide ,  N3C»-OeH^«NH-CO-NHPli,  m.  p.  1 33°,  is  formed, 
the  latter  passing,  in  boiling  toluene  solution,  into 
benziminazolone- 1  -carboxyanilide  (above) . 

The  more  explosive  and  less  explosive  phthaiyl 
diazides  are  possibly  the  symmetrical  and  nnsym- 
metrical  compounds,  respectively,  corresponding  with 
the  two  phthaiyl  chlorides.  E.  E.  Turner. 

Tantomerism  of  brilliani-cresyl-blue.  W.  CL 
Holmes  (J.  Amer.  Cliem.  Soe.,  1928,  50,  1989—1993 ; 
ef.  B.,  1924,  167).— Directly  prepared  chloroform 
solutions  of  this  oxazine  dye, 

NH2-C6H3<Y>CfiH2Me:NMe2Cl,  contain  principally 

a  blue  tautomer  ide  which  is  also  present  in  dilute 
aqueous  solutions.  On  saturating  the  solution  with 
ammonia  this  is  converted  with  loss  of  one  methyl 
group  into  a  brown  dye- base,  which  readily  regenerates 
a  blue  dye  with  acids.  When,  however,  the  dye  is 
extracted  with  chloroform  from  a  solution  in  a 
(H5Jf -acetate  buffer  which  is  0-6JY  with  regard  to 
sodium  chloride  (pn  3*42),  the  extract  contains  mainly 
a  violet  tautomeride  which  is  also  present  in  con¬ 
centrated  aqueous  solutions.  The  absorption  spec¬ 
trum  of  the  chloroform  solution  is  only  slightly  altered 
by  saturation  with  ammonia,  most  of  the  violet  form 
remaining  unattacked.  Accordingly,  the  blue  form 
is  assigned  the  generally  accepted  formula  (above), 
whilst  the  much  less  reactive  violet  form  is  represented 

as  an  additive  product  of  the  type, 

H.  E.  F.  Norton. 

Action  of  diazioraethane  on  ethyl  phloro- 
glucinoldicarfooxylate  and  its  derivatives  ;  its 


reaction  with  nitrons  acid.  H,  Leuohs  [with  I* 
Waldorf,  P.  Sander,  and  W.  R,  Leuohs]  (Annalen, 
1928,  460,  1 — *32). — -Treatment  of  ethyl  phloro- 
glucinoldicarboxylatc  (ef.  Annalen,  1924,  440,  149), 
with  benzoyl  chloride  in  presence  of  light  petroleum 
and  ferric  chloride  gives  the  0 -benzoyl  derivative, 
rn.  p.  137—138°,  converted  by  diazomethane  into 
the  methyl,  m.  p.  varying  between  102—103°  and 
116—118°,  and  dimethyl  ether ,  m.  p.  106°.  The 
latter  with  cold  alcoholic  alkali  gives  the  benzoyl- free 
ester,  m.  p,  146—147°,  whilst  the  hot  reagent  produces 
the  dimethyl  ether ,  m.  p.  186—188°,  of  the  corre¬ 
sponding  acid,  converted  by  bromine  in  hydrobromic- 
acetic  acid  into  the  compound,  C0HaOsBr,  m.  p.  220° 
(decomp. }.  The  ester,  m.  p.  146—147°,  results  when 
ethyl  p hi o r oglucino  1  di ca r b o xy la te  is  treated  with 
diazomethane. 

Ph loroglucin oldica rboxyl ic  acid,  trimethyl  ether  (de- 
comp.  260°),  from  the  corresponding  ester,  is  converted 
by  the  above  brominating  mixture  into  dibromo- 
phloroglucinol  trimethyl  ether.  The  bromo- deriv¬ 
atives  of  the  trimethyl  ethers  of  phloroglueinol- 
dicar  boxy  lie  acid  and  ester  melt,  respectively,  at 
165—173°  (decomp, )  and  51°. 

Diazomethane  converts  the  nit-ro- derivative  (A., 
1909,  i,  106)  of  ethyl  phloroglueinoldicarboxylatc 
into  the  trimethyl  ether,  hydrolysed  to  the  corresponding 
acid,  m.  p.  132—135°  (methyl  ester,  ra.  p.  70—71°). 
Nitropkloroglucinol  trimethyl  ether  has  m.  p,  151 — 152b 
Ethyl  1:2:3:  5 - letrametk oxybenze ne - 4  :  6 -dicarboxyl- 
ate  has  m.  p.  64—65°.  Ethyl  TS-dimethylaminojMoro- 
glucinoldicarboxylate  has  m.  p.  151—152°.  PMoro- 
acetophenonedicarboxylic  acid  trimethyl  ether  has  in.  p. 
142—144°  (sinters  138°)  (ethyl  ester,  oily ;  methyl  ester, 
m.  p.  74°). 

The  compound,  obtained,  from  ethyl  phloroglucinol- 
dicarboxylate  and  nitric  acid,  previously  regarded 
(loc.cit.)  as  C^H^O^N,  *m  now  shown  to  be  C^H^O^N, 
and  is  called  ethyl  phlorazurin-l  :  3  :  6  :  84 etramrb* 

oxylate  (I).  Diazometh¬ 
ane  converts  this  into 
the  trimethyl  ether,  m.  p. 
100—101°.  When  a 
solution  of  (I)  in  ethyl 
acetate  is  boiled  for  1  day, 
the  NX)  group  is  reduced 
and  one  ester  group  is  hydrolysed,  giving  the  same 
substance,  C22H19Ol3N  (II),  as  is  obtained  when  (I)  is 
first  reduced  (by  means  of  boiling  alcohol,  or  by 
sulphurous  acid)  and  then  heated  in  ethyl  acetate. 
When  (II)  is  methylated,  (III)  results,  and  when  it  is 
reduced  a  substance,  C2oH2l013N,  is  formed,  ra.  p, 
198—212°  (decomp.),  methylation  of  which  produces 
(IY),  which,  has  m.  p.  120—121°.  The  reduction  of  (I) 


with  alcohol,  referred  to  above,  #  actually  produces 
the  corresponding  phenoxazane,  i*e*,  the  previously 
described  compound,  022H21OJ2N,  the  trimethyl  ether 
of  which  has  rn.  p.  112—113®.  'When  the  phenoxazone 
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Is  heated  with  alcoholic  hydroxylamine  it  gives  two 
oximes ,  m.  p.  141°  and  138°,  for  which  formulae  are 
proposed. 

Other  reactions  of  (I)  and  derived  compounds 
are  discussed.  For  these  the  original  should  be 
consulted.  E.  E.  Turner. 


Dioximes.  XLEX.  A.  Vianello  (Gazzetta, 
1928,  58,  326 — 328 ;  cf.  Ponzio  and  Cerrina,  this  vol., 
414).— When  dissolved  in  10%  sulphuric  acid  and 
treated  with  bromine  water,  fl-phenylaminoglyoxirae 
decomposes  with  evolution  of  gas,  but  the  a- compound 


vie!  els  phenylaminoperox  ide> 


0  JHXCSH* 
vi\=iJPh 


or 


n  n~c*nHo  o-n:c-nh9  ~  1if>0  ,rl . ,  * 

0<T  or  i  ,  m.  p.  142  ,  which  is 

aSTO-OPh  O-NXJPh  _  1  ^ 

neither  hydrogenated  by  zinc  and  acetic  acid  nor 
deoxygenated  by  stannous  chloride,  but  is  slowly 
converted  into  phenylaminof urazan  by  tin  and 
hydrochloric  acid.  The  two  forms  of  p-tolylamino- 
glyoxime  exhibit  similar  difference  in  their  behaviour 
towards  bromine  water,  p  -  Tolylaminoper  oxide, 
C0H9OoN3,  m.  p.  178°,  is  reduced  by  tin  and  con¬ 
centrated  hydrochloric  acid  to  p - tolylaminof urazan , 
C13H1504N3,  m.  p.  142°,  which  is  also  obtained  by 
treatment  of  diacetyl- ct-p-tolylaminoglyoxwie,  m.  p. 
168°,  with  20%  sodium  hydroxide  solution, 

T.  H.  Pope. 


Synthesis  of  physostigmol  ethyl  ether.  S. 
Keimatstj  and  S.  Sitcanuma  (J.  Pharm.  Soc.  Japan, 
1928,  No.  554,  348 — 355). — -Physostigmol  ethyl  ether 
(Steelman,  A.,  1924,  i,  981)  is  obtainable  by  the 
following  method :  p  -  Ethoxybenzenediazonium 

chloride  and  ethyl  potassioacetoacetate  give  ethyl 
8 -methylpyruvate  p - eth oxyphenylhydrazon e ,  m.  p.  113 — 
114°,  which  on  boiling  with  10%  alcoholic  sulphuric 
acid  is  converted  into  ethyl  5 -ethoxy  S-methylindolc- 
2-carboxylaie,  m.  p.  168 — 469°.  The  corresponding 
acid,  m.  p.  183—184°  (decomp.),  loses  carbon  dioxide 
at  200°  giving  5  -  ethoxy-  3  -  methyl  indole  (norphysostig- 
mol  ethyl  ether),  in.  p,  65 — 66°  (picrate,  m.  p.  113°), 
which,  on  treating  with  sodium  and  methyl  iodide, 
gives  5-ethoxy- 1 :  3-dimethyli nd olo  (physostigmol 
ethyl  ether),  m.  p.  86°.  *  K.  Ishimtjra. 


Identity  of  yohimbine  and  qnehrachine.  Ray- 
mond-Hamet  (Corapt.  rend.,  1928,  187,  142—145).— 
Quebraehine  obtained  from  the  bark  of  Aspido- 
sperma  Quebracho  bianco  and  yohimbine  isolated  from 
the  bark  of  Pausinystalia  Yokimbe  or  extracted  from 
Gustrow's  yohimbine  hydrochloride  give  identical 
figures  on  analysis,  have  [a]  +  102*7°  and  +102*2° 
(in  pyridine),  respectively  and  as  hydrochloride  the 
lethal  dose  for  guinea-pigs  is  the  same  for  both 
alkaloids.  Quebraehine  possessors  the  same  power  as 
yohimbine  of  paralysing  the  sympathetic  nervous 
system.  Yohimbic  acid  and  quebrachic  acid  have 
m.  p.  259 — 260°  and  in  pyridine  [a]  +135-9°  and 
+  136*7°,  respectively.  The  ethyl  esters  both  melt  at 
189—190°  and  have  [a]  +54*3°  and  +53-5°  (in  ethyl 
alcohol) ;  similarly,  tne  propyl  esters,  m.  p.  136—137°. 
have  fa]  +48*1°  and  +47-8°  (in  ethyl  alcohol). 
Yohimbine  and  quebraehine  are  therefore  regarded 
as  identical  (cf.  A.,  1926,  1263  ;  1927,  471 ;  tins  vol., 
432).  R.  Brightmax. 


Aporphme  alkaloids.  III.  Synthesis  of  cory- 
tuberine  dimethyl  ether.  J.  M.  Gtjlland  and 
R.  D,  Haworth  (J.C.S.,  1928,  1834— 1838).— The 
method  previously  described  (this  vol.,  532,  781)  was 
applied  to  the  synthesis  of  3  :  4  :  5  :  6- tetramethoxy- 
aporpliine,  the  eZ-form  of  which  was  identical  in 
properties  with  corytuberine  dimethyl  ether  (Gadamer, 
A.,  1912,1,46). 

2'  -  Nitro  -  3'  :  4b  dimethoxyplienylaceto  -  (J  -  3  :  4  -  di- 

pieth oxyph enylethylamide,  in.  p.  64— . 65°,  from  2-nitro- 

3  :  4-  dimeth oxyphenylace tyl  chloride  and  (3-veratryb 
etliylamine,  yielded,  with  phosphorus  pentacliloride, 
2  * -nitro -Q  :  7  :  3'  :  4 '  -teiramethoxy- 1  -  benzyl  -3:4  -di- 
ftydroiBoquinoline ,  m.  p.  159 — 160°  [ hydrochloride , 
m.  p.  227°  (decomp.)].  Reduction  of  the  methiodide 
of  this  base,  m.  p.  105—107°  (+EtOH),  decomp. 
180—190°,  with  zinc  dust  and  hydrochloric  acid 
yielded  2'-amino-6  :  7  :  3' :  i’-tetmmethoxy-l -benzyl- 
2-methyltetrahydroisoquinohne  (dihydrochloride ,  m.  p. 
188 — 190°),  which  could  be  diazotised  and  coupled 
with  (3-naphthol.  Diazotisation  in  methyl  alcohol  and 
sulphuric  acid  and  warming  yielded  3:4:5:  64etra- 
methozyaporphine,  an  oil  (hydrochloride  ;  hy dr  iodide ; 
methiodide,  darkening  at  220° ,  decomp.  248°).  This 
debase  yielded,  with  ^-tartaric  acid,  1  -corytuberine 
dimethyl  ether  d -hydrogen  tartrate,  m.  p.  219—221° 
(decomp.),  [a]D  —148*2°  in  wrater.  The  d-bs.se  was 
separated  as  the  ^hydrogen  tartrate.  The  properties  of 
this,  the  reactions  of  the  free  rf-base,  and  the  pro- 
perties  of  the  methochloride,  were  in  close  agreement 
with  those  recorded  by  Gadamer  (loc.  cit.)  for  the  base 
from  natural  sources.  Carbethoxycorytuberine  di¬ 
methyl  ether  also  had  properties  identical  with  those 
of  the  compound  from  natural  sources  (Gsada,  A., 
1925,  i,  283).  R.  K.  Callow. 

Microchemical  reactions  of  hy  os  cy  amine.  M. 
Wagenaar  (Phann.  Weekblad,  1928,  65, 549—551).— 
The  alkaloid  sublimes  when  heated,  forming  droplets 
which  can  be  caused  to  crystallise  by  sodium  carbonate 
solution  which  has  been  shaken  with  the  alkaloid 
itself  or  with  atropine.  The  periodide  and  perbromide 
crystallise  very  readily,  and  are  highly  characteristic. 
The  precipitates  with  gold  chloride  and  picric  acid, 
under  suitable  conditions,  also  crystallise  well. 

S.  I.  Levy. 

Lupin  alkaloids.  I.  G.  R.  Clbmo  and  G.  C. 
Leitch  (J.C.S.,  1928,  1811—1820). — A  review*  of  the 
literature  is  given.  f-Lupanine,  C15H24ON2,  from 
Lupinus  ter  mis,  wyas  found  to  be  a  diacidic  base, 
yielding  with  hydrogen  chloride  in  ether  a  dihydro- 
chloride,  m.  p,  185°  (decomp.),  which  decomposed  to 
give  the  monohydrochloride  when  heated  under 
reduced  pressure.  On  the  other  hand,  only  a  mono- 
methiodide,  m.  p.  262 — -263 °,  and  a  monomtihosulphate , 
m.  p.  188°,  decomp.  275°,  could  be  obtained.  Three 
methods  of  degradation  were  attempted  ;  (a)  decom¬ 
position  of  the  methiodide  with  alkali  hydroxides, 
(6)  reduction,  and  (c)  oxidation. 

(a)  Whilst  tho  methiodide  was  unchanged  by 
boiling  methyl- alcoholic  potassium  hydroxide,  and 
hi panin e  was  recovered  when  the  methiodide  was 
distilled  with  solid  sodium  hydroxide,  distillation  with 
a  mixture  of  sodium  and  potassium  hydroxides 
yielded  a  mixture  of  a- methyl-lupanine ,  m.  p.  123  , 
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insoluble  in  water  [ hydrochloride ,  m .  ]).  209°  (decomp.)], 
and  fi-methyl-lupanine,  a  water-soluble  oil  [separated 
as  the  methiodide,  m.  p.  272°  (decomp.)],  with  traces 
of  simpler  bases.  These  simpler  bases  formed  the 
bulk  of  the  distillate  when  fusion  was  earned  out  with 
potassium  hydroxide  alone.  A  fraction  of  b.  p. 
88— 92°/l  mm.,  from  which  was  obtained  a  picrale, 
Cj gBio^O  or  m,  p«  130  ““"131  ,  accom¬ 

panied  by  a  jncraie,  decomp.  225°,  and  a  base, 
C13ll 

22  No,  b.  p.  127 — -132°/1  mm.  (pier ate,  in.  p.  137°; 
dimethiodide,  m.  p.  202°,  decomp.  280°),  were  isolated, 
A  similar  mixture  of  bases  was  obtained  by  distillation 
of  a-mefcJiyl-lupaiime  methiodide  with  potassium 
hydroxide,  but  vacuum  distillation  of  the  methyl- 
ammonium  hydroxide  derived  from  it  yielded  a  base, 
C17H20O2N2j  b.  p.  210 — 215°/1  mm.,  the  formation  of 

which  was  ascribed  to  a  change  from  ^Tr 

,  -CH„OH  2>NMe2-OH 

t0  NMe,  ‘ 

(b)  Heating  lupanine  with  red  phosphorus  and 
hydriodic  acid  at  220°  yielded  deoxylupanine, 
C15H26N2,  b.  p.  145°/1  mm.  (dihydrochloride;  mono - 
2)icrate,  m.  p.  135° ;  dipicrate,  m.  p.  206—207°; 
methiodide,  in.  p.  226°).  A  comparison  of  the  pro¬ 
perties  of  deoxylupanine  with  those  of  sparteine, 
isomeric  with  it,  indicated  partial  structural  similarity 
for  the  compounds,  including  probably  the  presence 
of  the  quinuclidine  ring-system,  which  is  unaffected 
by  this  method  of  reduction.  Deoxylupanine  in  an 
ethereal  solution  containing  sulphur  in  suspension 
yielded  an  orange  precipitate  with  hydrogen  sulphide. 
Oxidation  of  deoxylupanine  yielded  iso  lupanine, 
m.  p.  113°  (monoeihiodide,  m.  p.  208°). 

(c)  Oxidation  of  lupanine  with  potassium  per¬ 
manganate  in  acetone  yielded  oxylupanim,  b.  p.  210°/ 
1  mm.,  m.  p.  123°  [chloroplatmaie,  m.  p.  232°  (de¬ 
comp.)],  which  had  110  reactive  carbonyl,  methylene, 
or  hydroxyl  group,  or  reactive  tertiary  nitrogen  atom. 

In  the  discussion  of  these  results  it  is  pointed  out 
that  the  absence  of  carbonyl  activity  in  any  of  the 
derivatives  could  be  explained  if  they  were  a-quinu- 
clidones,  but  the  great  stability  to  both  acids  and  alkalis 
is  against  this  hypothesis.  R.  K.  Caixow. 


Salts  of  pelletierine.  G.  Tanret  (J.  Pharm. 
Chim.,  1928,  [viii],  8,  112— 120).— Analyses  of 

commercial  samples  of  pelletierine  sulphate  and 
t annate  show  wide  divergencies  both  in  the  character 
and  amounts  of  total  alkaloid  present  and  many  are 
complex  mixtures  containing  little  or  no  pelletierine. 
An  example  is  given  of  two  preparations  containing 
t annates  and  sulphates  of  only  ^-pelletierine  and 
wopelletierine.  The  optimum  conditions  for  the 
preparation  of  the  tannates  of  pelletierine  and 
^-pelletierine  are  described  and  the  properties  and 
methods  for  the  analysis  of  the  salts  arc  given. 

E.  H.  Sharples. 

Alkali  [metal] -organic  compounds*  W. 
Schlehk  and  E,  Bergmank  (Annalen,  1928,  463, 
1—322 ;  464,  1 — 42). — The  results  described  pre¬ 
viously  (A.,  1914,  i,  396)  have  been  extended  and  are 
now  subjected  to  systematic  classification.  I.  Pro¬ 
ducts  of  addition  of  alkali  metals  to  olefinic  com-* 
pounds.  The  addition  of  sodium  to  olefinic  com¬ 
pounds  may  occur  in  one  or  other  of  two  ways  :  (I) 


represented  by  the  case  of  tetraphenylethylene : 

CPh2ICPL> -  CPh2Na*CPh2Na,  or  (II)  represented 

by  as-diphenyiethylene  :  2 CPh2I  CH2 + 2Na  — > 
CPh2Na*CH2*CH2*CPh2Na.  In  order  that  either 
addition  may  take  place,  an  aryl  group  must  in 
general  be  attached  to  the  carbon  atoms  concerned 
in  the  ethylenic  linkings,  only  one  exception  to  this 
rule  being  known,  viz.  that  in  the  scheme  : 


A 


UMe^.CH-s.  j ,«/  ■  t  j 

CMeI:CH>L  X 1 


2Xa 


'CMe2:CBk,„T  riTJ  ' 
CMe!:CH>CNa'CH2‘ 


In  some  cases  sodium  can  be  added  to  an  ethylenic 
linking  present  in  a  benzene  nucleus.  Thus  4-phenyl  - 
diphenyl  affords  a  substance  of  the  formula  : 

pi  /=\  ph 

Ia^\ _ /  ^Na " 

Lithium  may  also  be  added  to  olefinic  compounds. 
In  general,  it  adds  more  rapidly  than  sodium  and 
sometimes  leads  to  compounds  having  configurations 
different  from  those  derived  from  the  sodium  com¬ 
pounds  (see  II  below).  Potassium  is  difficult  to 
manipulate  and  is  not  likely  to  give  results  very 
different  from  those  obtained  with  sodium. 

The  alkali-metal  additive  compounds  have  been 
systematically  studied  from  the  point  of  view  of  their 
behaviour  towards  certain  reagents,  as  follows  :  (a) 
Water.  This  substance  (or  alcohol)  effects  replace¬ 
ment  of  sodium  (or  lithium)  by  hydrogen,  (b)  Carbon 
dioxide.  With  this  reagent,  *Na  is  replaced  by 
•COoNa.  (c)  Alkyl  iodides.  Methyl  iodide  converts 
a  metal  derivative  formed  by  scheme  I  (above)  into 
the  original  olefine  (ethane  formed),  but  one  formed  by 
scheme  II  into  a  saturated  hydrocarbon  in  which 
methyl  replaces  sodium,  (d)  Mercury.  This  metal 
effects  simple  removal  of  sodium  from  compounds  of 
an  additive  type,  but  does  not  affect  compounds 
formed  as  a  result  of  substitution  of  hydrogen  by 
sodium.  In  a  fewr  cases  mercury  not  only  removes 
sodium,  but  also  produces  definite  constitutional 
changes  in  the  organic  compound.  This  occurs  with 
sodium  compounds  formed  by  scheme  II.  (e)  Thio~ 
carbimides.  Compounds  formed  by  scheme  I  undergo 
the  reaction  :  CR2Na*  0R2N a + 2NR7 ,*C!S  — y 
CR2:CR2-fNR,Na;CS-CS-NR/Na,  those  formed  by 
scheme  II  reacting  analogously  to  the  annexed 
process  :  CPL?Na*CH2*CH2,CPh2Na+2NEt.*CIS  — > 
NEtNa*CS-CPhvCH2-CH2«CPh2*C8*NEtNa,  water  con¬ 
verting  the  latter  compound  into 
(NHEt*CS*CPh2-CH2*)2.  (/)  Phenylcarb imide.  In 
general,  the  reagent  undergoes  conversion  into  its 
trimeride,  no  doubt  owing  to  the  action  of  traces  of 
free  sodium.  Thus  (cf.  section  V  below”)  the  sodium 
derivative  of  triphenylmethyl,  the  preparation  of 
■which  does  not  involve  the  use  of  free  sodium,  is  con¬ 
verted  into  triphenylacetanilide.  (g)  Other  reagents. 
All  organic  compounds  (save  phorone,  see  below) 
capable  of  giving  an  cnolie  form  behave  towards  the 
sodium  derivatives  as  do  water  and  alcohol  (cf. 
Sclilenk  and  Marcus,  A.,  1914,  i,  823),  Compounds 
derived  by  scheme  I  undergo  this  change  simply, 
whilst  those  derived  by  scheme  II  behave  more  as 
Grignard  reagents,  the  reaction  being  less  rapid  and 
sometimes  more  complicated. 

[With  JEL  Willstadt.] — Mercury  converts  disodio- 
tetraphenyle thane,  from  tetraphenylethylene,  into 
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the  latter  substance;  dlsodio-  or  dilithio-dihvdro- 
anthraeene  into  anthracene;  and  a8-disodio-a«88- 
tetr&phenylbutanc  into  as-diphenylethylene.  Di- 
sodiotetraphenylethano  is  converted  by  ethylthio- 
carbimide  into  the  dwodinm  derivative  of  dithio- 
oxethylamide  [see  (e)  above],  whilst  phenylthio- 
c< ir b im ide  regenerates  te traph enyle thy lene .  E  th y  1  - 
th iocarbi m  ide  c  o n v erts  disod i ote t raph e ny  1  b u ta ne  i  n to 
the  dithioeihylami de,  m.  p.  223°*  of  <x«88- tetraphenyl - 
butane-aS-dicarboxylie  acid,  formed  from  it  by 
heating  with  hydrochloric  acid  at  160°.  The  disodio- 
eompound  with  phenyl thioearbimide  gives  a  substance , 
C50H4|N2S3(  1),  m.  p.  above  280°,  and  a  second  sub¬ 
stance,  m.  p.  140°,  whilst  with  phcnylcarbimide  the 
latter  undergoes  trimerisation.  Further  reactions  of 
disodiotetraphenyl ethane  are  as  follows  (tetraphenyl- 
ethylene  being  formed  in  addition  to  the  substance 
mentioned)  :  with  bromobcnzene,  some  diphenyl ; 
with  benzaldehyde,  some  benzyl  alcohol ;  with  fur- 
furaldehyde,  some  furfuryl  alcohol ;  with  trioxy- 
methylene,  some  sodium  formate  and  some  B$yy4eira- 
pkenylbutane-cdt-diol,  m.  p.  187° ;  with  methyl  benzoate 
some  ethane  ('?);  with  phenyl  benzoate,  diphenyl 
(general  reaction  with  benzoic  and  other  esters  which 
do  not  cnolisc:  SPh-COJEt'  +0R2N&-0R2Na  — >- 
CE2ICB2 + 2Ph *C  02N a + R#B/ )  (benzyl  benzoate  gives 
di benzyl ;  methyl  formate  and  ethyl  oxalate  obey  the 
rule) ;  with  benzoyl  chloride,  benzil ;  with  a-naphthoyl 
chloride  aa-twpJdhil,  m.  p.  187°  (CR2Na*CR2Na-|- 
R'*C0C1  — >  CR,:CR9+NaCl+R^0Na:O ;  * 

R^CNa:0+R#-C0Cl^^R^C0*C0R#);  with  methyl 
ehloroformate,  methyl  oxalate;  with  phorone,  dii^o- 
butyl  ketone*  On  the  other  hand,  aniline  converts 
disodiotetraphenylethane  into  tetraphenylethane  and 
sodium-aniline,  whilst  ammonia  is  without  action. 
Nitric  oxide  and  the  disodio- compound  afford  tetra¬ 
phenylethane  and  sodium  hyponitrite ;  carbon 
monoxide  does  not  react,  and  sulphur  dioxide  pro¬ 
duces  tetraphenylethane  and  sodium  tetraphenyl- 
ethane- a 0-dis u lph I n  a  te . 

Disodiotetraphenylbutane  reacts  as  follows  :  Benz* 
aldehyde  gives  *$$Es£-kexaphmyUiexane  -  a^-diol,  m.  p* 
212°  (sinters  at  176°).  Furfuraldehyde  gives  pjke- 
ietraphenyl* mZ-difurylhezane-otZ-diol,  m.  p.  212—213°, 
Phenyl  benzoate  gives  xB~dibe nzo yl-xtxM- letrapkenyl * 
butane,  m.  p.  195—196°,  Benzoyl  chloride  gives 
1  :  2  :  2  :  5  ;  o-peniaphenylayclopentatiol,  m,  p.  179°, 
and  its  benzoyl  derivative,  m.  p.  242°.  Carbonyl 
chloride  affords  2:2:5;  54etraphenylcyc\openiano ne, 
m.  p.  176°.  Phorone  gives  tetraphenyl butane  and 
the  sodium  derivative  of  enolie  phorone.  Nit  rosy  1 
chloride  reacts  according  to  the  scheme,  — > 

NO-CPlvCH,-CH„-CPh„Xa  — >  CPh2-CH2-CH2-CPh2 

*  "  *  1 - N(ONa) - 1 

— *  OH-CPh2-CH2-CH2-CPh2*OH+NH2OH,  the  last 
stage  occurring  during  the  ‘working- up  process  and 
thus  affording  aa88-tetr&phenylbutane-aS-dioL 

aa-Diphenyl-(3-methyl-.  ax-diphenyl-pg-dimethyh, 
a -p hen yl~J3 p-di me thyh,  S-ph eny 1-aap-trimethyl-,  an d 
aa-diphemd-  00 -dibenzyl-ethylene  do  not  combine  with 
sodium,  although  they  (see  above)  apparently  have 
the  necessary  phenyl  radical  attached  to  an  unsatur¬ 
ated  carbon  atom.  These  substances  are  therefore 
regarded  as  possessing  formulae  other  than  those 
corresponding  with  the  above  names  (see  below). 


This  view  is  supported  by  the  fact  that  aa-diphenyl- 
P-benzylethylene,  instead  of  combining  with  sodium, 
reacts  with  it  (below)  [compare  the  reaction  of  sodium 
with  1:2: 3-fcriphenylindene  (section  III)],  and  is 
established  as  correct,  since  a  a-  dip  henyl*  0  0  -  di  methyl  - 
ethylene  gives,  with  lithium,  y-litMo-yy-diphenyl-$- 
me&ylpropylene,  CPh2LnCMeICH2  (below),  the  re¬ 
actions  of  which  prove  its  constitution.  Since  on  the 
new  view  0-phenyl- aa0~trmiethylethylene  is  actually 
Pyy-triphenylpropylene ,  the  conversion  of  this  sub- 
s tan ce  into  oca 0  -  tr i b rom o  -  pi  -  b romo m e thyle thylene 
(y-bromo-aaP-triphenylpropylene)  by  bromine  is  more 
readily  understood  than  on  Meisenheimer’s  view  (A., 
1927,  957).  The  only  discordant  result  is  that  with 
a  a  p  -  triphenyl  -  6  -  m  e  t  hyleth  y  lene ,  which  gives  th  e 
disodio-derivative,  CPh2Na*CPhMeNa,  This  apparent 
anomaly  is  explained  by  assuming  that  there  is  first 
formed  the  radical  CHPh2-CPhNa-CH2-,  which  changes 
into  ♦CPlio’CPhMeNa,  the  latter  then  combining  with 
an  atom  of  sodium. 

Nitriles  capable  of  the  tautomeric  change : 
CH2R«0;N  CHR‘C*NH,  behave  towards  sodium 
as  if  they  possessed  the  second  formula,  and  give  *NNa 
derivatives.  Aromatic  nitriles  usually  polymerise  or 
condense  in  presence  of  sodium,  but  triphenyl- 
acrylonitrile  combines  additively  with  2  atoms  of 
sodium. 

4  :  4'  :  4"  ;  4"'-Tetra(dimethylamino)tetraphenyl- 
ethylene  and  sodium  afford  the  disodio- d er i vati ve  of 
the  corresponding  ethane,  since  the  latter  is  obtained 
by  treating  the  product  with  alcohol,  and  since  carbon 
dioxide  converts  the  product  into  4  :  4f  :  4"  :  4"'- 
tetra(dimethylamino)teiraphenylsuecinie  acid.  The 
sodium  salt  of  the  latter  gives  a  deep  blue  aqueous 
solution  which  becomes  colourless  on  wanning.  The 
blue  and  colourless  solutions  are  explained  on  the 
basis  of  the  annexed  formulae  (free  radical  is  blue) : 

H  ■i^>r  it  NMc3"  C6H  ,j>*  p/f  1 

N3&4*CeH ,  ^COiNa  NMeE- 0eH^^C0 

[With  J.  Appehrodt.]— Bis-4-diphenylyl  ketone  and 
magnesium  inethyl  iodide  give  b  isA-diphenylyhneikyl- 
carbinol ,  (06HlPh)2CMe“OH>  m.p.  147°,  converted  by 
acetic  and  sulphuric  acids  at  100°  into  m-bisA-di- 
phenylyhthylene ,  m.  p.  211°,  The  latter  reacts  with 
sodium,  giving  the  aS-dtsodm-derivative  of  aatSS-tetra- 
4- d iphenylylb u tane .  Mercury  converts  this  into  the 
original  ethylene,  alcohol  gives  a  «  88  - telraA- diphenylyl- 
butane ,  m.  p,  236%  and  carbon  dioxide  gives  aaaV- 
tetraA-di'pkenylyladip ic  acid,  m.  p.  above  300°. 

Triphenyl  ethylene  and  sodium  give  the  disodio- 
derivative  of  a oc 3- triphenylethane  (in.  p.  56°,  lit.  54°)* 
Carbon  dioxide  converts  the  disodio-derivative  into 
iriphenylsucc inic  anhydride,  m .  p.  115°.  aa0-Tri- 
phenyl-0-methylethylene  (see  above)  adds  sodium  or 
lithium,  the  products  being  decomposed  by  alcohol  to 
ccGcP-triphenylpropane,  aa-Diphenyl-0-methylethyl- 
cue  does  not  combine  with  sodium  (above),  whilst 
potassium  slowly  reacts  to  give  a  product  which  on. 
one  occasion  gave  with  carbon  dioxide  a  substance, 
C17H1403(  !)j  m.  p.  164%  and  on  another  an  acid, 
(CjgHigOg),*,  m.  p.  259  . 

Methyl  isobutyrate  and  magnesium  phenyl  bromiae 
give  diphe nylisopropyl carbinol,  m.  p.  47%  b.  p.  169— 
170°/12  mm.,  converted  by  way  of  the  corresponding 
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chloride  (boiling  pyridine)  into  aa- diphenyl- pg-di- 
methylethylene,  or,  more  probably,  yy-diphenyl-g- 
methylethylene,  convertible  into  the  above-described 
lithium  compound,  which  with  phenylthioearbimide 
affords  the  thioanilide,  m.  p.  161°,  of  aoc-diphenyl- 13- 
methyl  vinylacetic  acid.  It  is  noted  that  Klagcs’ 
supposed  d i p hen yl- ft-  propylcarbinol  (A.,  1904,  i,  487) 
is  actually  benzhydrol. 

Interaction  of  ethyl  dibenzylacetate  and  magnesium 
phenyl  bromide  produces  ocoLydriphmyl^benzylpropan- 
m,  p,  100°,  converted  by  way  of  the  chloride  into 
a  aL-dipkenyl-$$-d‘ibenzifletkylene,  m.  p,  78°,  now 
regarded  as ayy-lriphenyl-  fi-benzylpropylene (see above) . 
P-Phenylpropionyl  chloride  and  the  Grignard  reagent 
give  diphenyl- $-phenyhthylearb mol,  m.  p.  87°,  con¬ 
verted  by  acetic  and  sulphuric  acids  into  act-diphenyl* 
$-benzylethylenet  b.  p.  222°/ 10  mm.,  now  regarded  as 
wyy - Iriph cny Ip r opylent,  slowly  reacting  with  sodium 
to  give  a  product  affording  the  original  hydrocarbon 
when  decomposed  with  alcohol,  and  therefore 
probably  possessing  the  formula  CPh2Na*0H*0HPh. 

Sodium  reacts  very  slowly  with  ccayy - 1 e t r ap heny  1  - 
propylene,  to  give  products  of  an  indefinite  nature, 
but  lithium  in  a  reasonable  time  affords  a  product 
which,  when  decomposed  with  alcohol,  gives  1:2:3- 
iripheni/lhydrindene,  m,  p.  153°.  No  explanation  of 
this  result  appears  possible.  The  lithium  compound 
reacts  with  carbon  dioxide  to  give  1:2:  3 -tri-phenyl* 
hydrindenecarboxylic  acid,  m.  p.  275°,  which  when 
heated  with  soda-lime  affords  a  stereoisomer  ide ,  m.  p. 
126°,  of  1:2: 3-fcriphenylhydrindene.  That  the 
lithium  compound  is  a  monosubstitution  product  and 
not  an  additive  compound  is  shown  by  the  formation 
of  the  above  acid,  and  from  its  conversion  by  ethyl - 
thioearbimide  into  a  compound,  OgoH27NS,  m,  p.  193° 
(transparent  at  173°).  With  iodine  the  lithium 
compound  gives  diphenyl  methane,  aaSS-tetraphenyl- 
butadiene,  and  a  (trace)  third  substance,  m.  p.  221°. 

Triphenylacrylonitrile  and  sodium  afford  the  di- 
5odto-derivative  of  app-triphenylpropionitrile.  Benzo- 
nitrile  gives,  besides  its  trimeride  (cyaphenine),  a 
substance  isolated  as  the  perchlorate,  C7H7N,HC104. 

In  fulvenes  and  diagram m ati cal ly  similar  com- 

n _ n  i  2 

pounds  ^ _ g>C=rC,  Ox  shows  an  exceptional 


tendency  to  combine  with  alkali  metal.  An  example 
of  a  diagrammatically  and  chemically  similar  com¬ 
pound  is  the  triolefine  mentioned  in  the  first  paragraph 
above.  The  properties  of  C2  depend  largely  on  the 
nature  of  the  groups  attached  to  it.  If  it  carries  two 
aryl  groups,  it  combines  with  sodium,  but  if  it  carries 
only  one  aryl  group  or  alkyl  groups,  it  reacts  according 
to  scheme  II  above.  Thus  benzylidenefluorene 
gives  a  disodio-derivative  possessing  the  formula 

-S§4>CNa*CHPh«CHPh-CNa<V«w4, a  rather  striking 

6n4  t/g  4 

fact  in  view  of  the  behaviour  of  stilbene  and 
triphenylethylene.  Another  important  fact  is  that 
compounds  containing  more  than  one  ethylenic 
linking  seldom  combine  with  more  than  two  atoms 
of  sodium.  Addition  of  sodium  to  one  centre  of 


unsaturation  therefore  appears  largely  to  destroy  the 
unsaturated  properties  of  other  such  centres  (cf, 
Ziegler,  A.,  1924,  i,  308).  Two  exceptional  cases 
are  those  of  9  :  9'-dianthryl  and  10  :  I0'-diphenyl- 


9  :  9'-dianthryl,  which  each  combine  with  4  at.  of 
sodium. 

Diphenylfulvene  ( 1  -diphenylmethylenecycfopenta- 
diene)  readily  affords  the  dhodio- compound 

C4H4ICNa*CPh2Na,  for  alcohol  converts  the  product 
into  1  -diphenylmeth  ylcyolopentadmie  ( l-beiizhydryl- 
cyclopentadiene) ,  CjH|ICH*CHPh25  m.  p.  36*5°,  whilst 
carbon  dioxide  produces  the  dimrboxylic  acid,  m.  p. 
173 — 175°  (decomp.).  On  the  other  hand,  dimethyl- 
fulvene  ( 1  -iaopropy  lideneeycfopentadiene)  gives  a 
disodio- compound  of  the  formula 
04Hi;CN,a*CMe2*CMe24CNaIC|Ht,  converted  by  carbon 
dioxide  into  an  acid  isolated  as  the  methyl  ester, 
[C4H4IC(C02Me)*CMe2*]2,  in.  p.  194°  (yield  poor,  owing 
to  polymerisation,  in  first  stage,  produced  by  sodium). 

1  -Diphenylmethyleneindene  affords  the  disodio- 
C6H4-CNa 

derivative,  |  ]>GPh0Na,  converted  by  alcohol 

CHICH 


into  3- benzhvdrylindeno,  m.  p.  114°  (Courfot,  A., 
1 915,  i,  392),  isomerisation  occurring  during  hydrolysis, 
since  treatment  of  the  disodio-compound  with  carbon 
dioxide  affords  l-benzhydrylindene-u-l-diearboxylic 
acid ,  in,  p.  177u  (decomp.).  1  -tsoPropylideneindene 
polymerises  in  presence  of  sodium,  and  does  not  com¬ 
bine  with  it.  4  :  4'-Bisdiphenylylene~ethylene, 

1  gives  the  dtsodfo-derivative  of  the 

corresponding  ethane  (m.  p.  241—242°)  [dicarboxylic 
acid ,  m.  p.  240°  (decomp.)].  Lithium  gives  similar 
results. 

[With  W.  Schmidt-Nickels .] — Benzylidenefluorene 
reacts  according  to  scheme  II.  the  dtsodio* compound 
on  decomposition  (alcohol)  affording  a$~diphenyl- ctp- 


difluorenylethane,  ?o^>CH-CHPh-CHPh-CH<?«  J, 

in.  p.  321°,  and  on  treatment  with  carbon  dioxide 
giving  p  fi'-diphenyl-aLQLQL'aL'-bisdiphenylyleneadipic  acid , 
decomp.  240°. 

[With  E.  Muller.]— Furfurylidenefluorene  behaves 
similarly,  giving  the  disodto -derivative  of  a p-difuryl- 
ocfi-difiuorenylethane,  m.  p,  238—242°,  Cinnamyl- 
idenefluorene  similarly  affords  the  disodio-derivative  of 
a B-diiiuorenyl- a$-di styrenylethane ,  m.  p.  254 — 255°, 
together  with  a  small' amount  of  an  isomeride.(  ?),  m.p. 
204°,  The  latter  compound  is  probably  identical  wi  th  a 
substance  obtained  by  Thiele  and  Henle  (A.,  1906,  i, 
571);  the  other  compound, m.p .  1 60 — 161°, obtained  by 
reducing  cinnamylidenefluorene,  is  probably  a  stereo- 
isomeride  of  the  above  difluorenyldistyrenylethaue. 

Dixanthylene,  0<S6^>C:C<^^>0,  gives  the 


dwafc'o-derivafcive  of  dixanthyl,  m.  p.  209°  (lit.  204— 
205°),  the  derived  dimrboxylic  acid  having  m.  p. 
189°  (decomp.). 

aa-Diphenyl-pp-distyrenylethylene, 
(0HPh:CH)2C:CPh2,  reacts  rapidly  with  sodium,  the 
product  on  decomposition  giving  a p -diphenyl* pfbd L 
styrenylethane,  m.  p,  151—152°,  or  with  carbon  dioxide 
the  dicarboxylic  acid ,  m,  p,  215°  (decomp.),  of  the 
latter.  otaL~Dipkenyl-$$-bis-<*-phenyWutadienylethytemf 
(CHPh:CH-CH:GH)2C:CPh2>  m.  p.  149°  (from  azi- 
benzil  and  dicinnamylideneacetone),  gives  the 
dtsodio- derivative  of  &&-diphenyl-$$~bis-<ji-phenylbuta- 
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dienylelhcme,  in.  p.  140°.  The  expected  dicarboxylic 
acid  has  m.  p.  127°  (decomp.)* 

|3£-Dimethyl-B-methylene-Aa,r-heptadiene  is  exceed¬ 
ingly  readily  converted  by  sodium  into  the  disodio- 
derivative  of  $K~dimethyl-Bvi-bi3-&~dimethylvinyl-&$0- 
decadiene,  b *  p.  1 95 — 196a/58  mm .  The  ^-dicarboxylic 
acid  of  the  latter  results  normally. 

[With  I.  Bodloff.] — Tolane,  which  is  most  con¬ 
veniently  obtained  by  treating  benzildihydrazone  with 
mercuric  oxide,  gives  ambiguous  results  with  sodium, 
a  substance  {  ?),  m,  p.  295°,  being  the  only  product  of 
the  subsequent  decomposition.  On  the  other  hand, 
lithium  reacts  fairly  easily,  and  in  a  novel  manner. 
It  causes  the  combination  of  two  molecules  of  tolane 
to  give  1:2: 3 -triphenylnapkthalene,  m.  p.  151°, 
which  reacts  in  two  ways  with  the  metal :  (1)  to  give 
44f/Mo-l  :  2  :  34riphenylnaphtkalenes  converted  by 
alcohol  into  the  above  hydrocarbon,  by  carbon 
dioxide  into  2:3:  44riph tnyl- a-naphthoic  acid ,  m.  p. 
258°  (decomp.),  and  by  phenylthiocarbimide  into  the 
ihioanilide,  m.  p.  280—281°,  of  this  acid,  and  (2)  to 
give  1  :  2-dilithio-l  :  2- :  3 4riphmyl-l  :  2-dihydronaph- 
thahne,  the  presence  of  which  is  shown  by  the  form¬ 
ation,  in  the  above  reaction  with  carbon  dioxide,  of 
the  anhydride,  m.  p.  270°,  of  1:2:  Z4riphenyl-1  :  2- 
dihydronaphthalene- 1 : 2-dicarboxylic  acid  (not  isolated). 
Mercury  does  not  convert  the  mixture  of  lithio- 
derivatives  into  1:2: 3-triphenylnaphthalene,  but 
into  a  stereoismneride,  C28H20  ( 1  of  the  type  already 
known  in  the  diphenyl  series),  m.  p.  227°,  more  readily 
produced  by  the  action  of  iodine  on  the  metal  deriv¬ 
ative,  In  one  case  where  lithium  and  tolane  remained 
together  for  several  years,  a  third  isomeride,  C28H20, 
m.  p.  192°,  of  the  above  hydrocarbon  was  obtained. 
The  first-mentioned  trip henylnaphth ale ne  is  not 
reduced  by  hydrogen  in  presence  of  palladised  barium 
sulphate,  but  sodium  and  amyl  alcohol  afford  a  hydro¬ 
carbon,  C28H21(  ?),  in.  p,  about  75°, 

[With  O.  Blum.]— When  aa-dichloro-  or  cca-di- 
bromo-p^-diphenylethylene  is  treated  with  lithium 
and  the  product  with  alcohol,  the  triphcnylnaphthalenc, 
m,  p.  152°,  is  formed.  This  when  treated  with  lithium, 
with  subsequent  hydrolysis,  gives  the  isomeride, 
m,  p .  192* .  Under  different  conditions  the  dihalogeno- 
eompounds  are  converted  by  lithium  into  a  hydro - 
carbon,  C28H22,  ni.  p.  184°,  which  when  reduced 
catalytically,  or  when  treated  with  lithium,  followed 
by  alcohol,  is  converted  into  a  hydrocarbon,  C28H24, 
m.  p.  182°.  The  formation  of  triphenylnaphthalene  is 
no  doubt  due  to  the  intermediate  formation  of  tolane. 

4 : 4'-Dimethoxytolane  (prepared  by  oxidising 
an mldihydrazone ,  m.  p.  118°)  reacts  extremely 
slowly  with  lithium,  whilst  diphenyldiacetylene  is 
mainly  polymerised  by  the  latter. 

Phenanthrene  does  not  combine  with  lithium,  in 


the  9  :  10-posit  ions,  but  in  the  1  : 4-positions.  The 
l  :  4-dihydropkenanthrene,  b.  p.  16S— 170° /15  mm. 

(annexed  formula)  obtained  (alcohol), 
is  converted  by  hydrogen  and  palladised 
barium  sulphate  into  1:2:3: 44eSra- 
hydrophenanthrene,  and  an  isomeride , 
b.  p.  140—149°  (two  fractions  obtain¬ 
able,  b.  p.  140 — -145°  and  145—149°). 
Prom  the  residue  obtained  after  dis¬ 


tilling  the  dihydrophenanfclirene,  an  isomeride ,  m,  p. 


71—73°,  is  obtained.  Sodium  reacts  sluggishly  with 
phenanthrene,  the  product  being  converted  by 
carbon  dioxide  into  9  :  9" :  10  :  10 ' 4etrahydro-9  :  9'- 
dipkenanthryh  10  :  W -dicarboxylic  acid ,  m.  p.  226° 
(of.  scheme  II,  above). 

9  :  10-Biphenylphenanthrene  combines  with  sodium 
or  with  lithium  in  the  9  :  10-positions.  The  so- 
obtained  (alcohol)  9  :  IQ-diphenyl-d  :  10 -dihydrophen- 
anthrene  has  m.  p.  130—131°,  and  the  corresponding 
9  :  10 -dicarboxylic  anhydride  has  m.  p.  221°, 

Ordinary  naphthalene  contains  sufficient  sulphur 
compounds  to  cause  hindering  of  alkali -metal 
reactions,  whilst  KahlbaunTs  “  calorimetric  ”  naph¬ 
thalene,  although  reacting  poorly  with  sodium  for  the 
same  reason,  is  converted  by  lithium  into  1  :  4-di- 
lithio- 1  :  4-dihydronaph thalene  (identified  by  con¬ 
version  into  1  : 4-dihydronaphthalene)  and  a  lithium 
d erivative  of  a  liquid ,  b .  p .  2 65 — 27 5° / 1 4  mm .  1:4 - D i - 
hydronaphthalene- 1  :  4 -dicarboxylic  acid ,  obtained 
normally,  has  m.  p.  226—227°.  Insufficiently  long 
treatment  of  naphthalene  with  lithium  gives  rise, 
after  alcohol  treatment,  to  the  known  additive  com¬ 
pound,  m.  p,  43—44°,  of  naphthalene  and  I  :  4-di- 
hyd  ronaphth  alene . 

Biphenyl  does  not  combine  with  sodium  under  the 
usual  conditions,  but  lithium  affords”  a  dilithio- 

T  i  >”\  ]4 

derivative,  Fh>\.^/<U  '  which  with  alcohol  pro¬ 
duces  1 : 4-dihydfodiphenyC,  b.  p.  110°/10  mm.,  and  with 
carbon  dioxide  gives  1  :  4-dihydrodiphenyU  1  :  4 •‘di¬ 
carboxylic  acid ,  m .  p.  266°  (276°  ?)  (decomp.).  That 
addition  occurs  I  :  4  is  shown  by  the  reduction  of 
the  dihydrodiphenyl  to  phenylcyefchexane,  and  by 
the  impossibility  of  obtaining  the  dicarboxylic 
anhydride  using  acetic  anhydride. 

[With  E.  Mullee.] — 4-Phenyldiphenyl  combines 
with  sodium  slowly  in  ether,  but  more  rapidly  in 
dioxan,  giving  a  product  converted  by  carbon  dioxide 
into  I  :  4  -  diphenyl  -  A2 : 3  -  cyclahexadiene  - 1  :  4 -dicarb¬ 
oxylic  acid ,  m.  p.  264°  (decomp.)  (sinters  240°). 
1  :  2  :  4  :  5 - Te traph eny Ibenzen e  and  sodium,  followed 
by  alcohol,  give  1  :  2  :  4  : 54etraphenyl-l  :  %  dihydro - 
benzene  (2:3:5:  6 4tiraphenyl - A1: 3 - cyclohexadi ene). 
The  sodium  salt  of  the  derived  dicarboxylic  acid  [m.  p, 
230°  (decomp.)]  readily  undergoes  autoxidation. 

II. 1  New  facts  in  the  stereochemistry  of  carbon. 
[W  ith  J .  Atpehbom  .  ] — trans4ran$~  ocS-  Diphenyl- 
butadiene  combines  with  sodium  or  lithium  to  give 
dialkali  derivatives  of  afe-diphenyl-hP -butene,  b.  p. 
176°/13  mm.,  Te.,  an  ethylene  isomeride  of  the  known 
butene,  m.  p,  45°.  With  carbon  dioxide  they  give 
aS -diphenyl -iSfi-b utene- aft-dicarboxylic  acid ,  m,  p.  220°, 
and  are  converted  by  mercury  into  the  original 
but  ad  iene.  ««S£-Tetraphenylbutadiene  similarly 
gives  the  disodio -  or  diliihto- derivatives  of  4eira- 

phenyU&P-butene,  m.  p.  140-5°  (reduced  by  sodium 
arid  amyl  alcohol  to  tetraphenylbutane,  but  not 
decolorising  bromine).  The  aS -dicarboxylic  add,  m.  p. 
262°  (decomp.),  of  the  butene,  and  the  corresponding 
methyl  ester,  m.  p.  143 — 148*5°,  are  described .  Methyl 
iodide  or  mercury  converts  the  dialkali  compounds 
into  the  butadiene.  Reduction  of  the  latter  with 
sodium  amalgam  and  alcohol  gives  the  above  butene, 
so  that  this  case  differs  stereochemical^  from  that  of 
diphenylbutadiene. 
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[With  E.  Muller.]— Mercury  his-$$-diphenylvinyl, 
Hg(CHICPh2)2,  m.  p,  140*0°,  from  magnesium  pg-di- 
phenylvinyl  bromide  and  mercuric  bromide  {mercury 
pp -diphenylvinyl  bromide  lias  m.  p.  158—159°)  reacts 
with  sodium  to  give  a  disodio-derivative,  which  with 
carbon  dioxide  gives  the  dicarboxylic  acid  (m.  p. 
262°)  ol  the  above  tetraphenylbutene,  but  with 
alcohol  affords  a  stereoisomeric  aa$$-tetraphe»yl«A£- 
butene,  m.  p.  123—124°.  The  latter  is  converted 
into  the  butene,  m.  p.  140*5®,  when  warmed  in  glacial 
acetic  acid  in  presence  of  a  little  sulphuric  acid,  and 
on  reduction  gives  tetraphenyl butane.  An  explan¬ 
ation  of  these  phenomena  is  put  forward. 

When  addition  of  alkali  metal  to  a  poly-olefinic 
compound  could  theoretically  give  rise  both  to  tis- 
cis~  and  to  ctVJrarw-coni  pounds,  or  to  one  of  these, 
sodium  and  lithium  may  behave  similarly  or  differ¬ 
ently.  Thus,  when  sodium  (2  atoms)  combines  with 
stilbene,  a  meso-compound  results,  whilst  lithium 
affords  the  corresponding  racemic  derivative.  Assum¬ 
ing  stilbene  to  possess  the  ci$- 2rans-eonfiguration , 
the  sodium  addition  is  cis-iran$,  the  lithium  cis-tis. 
The  acid,  m.  p.  227°,  previous!}’  obtained  (1914,  he . 
tit.)  from  carbon  dioxide  and  disodium  stilbene, 
melts  at  229 — 230°  (decomp.)  (methyl  ester,  m.  p. 
219°).  The  product  of  adding  lithium  to  stilbene 
gives  5-diphen y let h ane  when  treated  with  alcohol, 
and  stilbeno  with  mercury,  whilst  with  carbon 
dioxide  it  gives  a  diph enylsucc inic  acid,  in.  p.  241° 
(decomp.)  {methyl  ester,  m.  p.  109°,  clearing  at  191°). 
Addition  of  potassium  to  stilbene,  followed  by  carbon 
dioxide  treatment,  gives  the  above  meso-aeid,  me  p. 
229—230°  (decomp.)  (cf.  Wren  and  Still,  J.C.S.,  1915, 
107,  444). 

isoStilbene,  prepared  by  the  catalytic  reduction  of 
tolane,  is  so  rapidly  converted  by  alkali  metals  into 
stilbene  that  the  products  obtained  are  the  same  as 
from  the  latter. 

s-Diphenyldimethylethylene  combines  with  sodium 
to  give  a  disodio-e ompound  which  is  converted  by 
alcohol  into  the  s-diphenyldimethylctliane  (Py- di¬ 
phenyl  butane)  obtained  by  catalytic  hydrogenation 
of  the  olefine,  and  with  carbon  dioxide  affords  the 
same  s -diphmyldimeihylsuccinic  mid ,  mu  p.  296°  (de¬ 
comp.),  as  is  similarly  derived  from  the  more  readily 
obtained  dilithmm  compound.  The  latter  gives  the 
ethylene  when  treated  with  mercury. 

4-Benzoyldiphenyl  (4-diphenylyI  phenyl  ketone) 
(preparation  improved)  is  converted  by  phosphorus 
pentachloride  into  dichloro-4-diphenylylphenylmeth- 
ane,  CsH5*OfiH4*CPhCl2,  in.  p.  72°  (lit.  45—47°), 
which,  when  heated  in  benzene  solution  with  copper 
bronze,  gives  a  mixture  of  the  two,  isomeric  s -di~ 
phenyl-bis-i-diphemjlyletliylenes,  m.  p.  255°  and  218°. 
Either  isomcride  combines  with  sodium  or  with 
lithium,  the  products  of  all  four  interactions  giving, 
when  treated  with  alcohol,  two  stereoisomeric  s-di- 
pkenylbisA-diphenylylethanes*  m.  p,  247°  and  205— 
206°,  respectively.  This  result  is  ascribed  to  the  form¬ 
ation  of  a  free  radical  (and  consequent  steric  changes) 
during  the  decomposition  with  alcohol.  The  form¬ 
ation  in  all  cases  of  the  stabler  of  two  Isomerides  in  a 
mercury  alkali-metal  elimination  is  no  doubt  due  to  a 
similar  cause. 

4  ;  4' -Dimethoxylsostilbe nef  obtained  together  with 


the  corresponding  ethane  from  the  above  tolane  by 
catalytic  reduction,  has  m.  p,  37°.  Distillation  at 
217 — 219°/14  mm.  gives  considerable  dim  ethoxy- 
stilbene,  also  produced  when  the  new  compound  is 
treated  with  lithium,  and  then  with  mercury. 

Wizinger  (A.,  1927,  764)  regards  the  intense  colour 
of  sodium  additive  compounds  of  the  type  under 
discussion  as  being  due  to  their  co-ordinative structure. 
The  disodio-derivatives  of  bisdiphenylylene-ethane 
and  of  aa-diphenyhpp-distyrenyle thane  (above)  give 
electrical  conductivities  agreeing  with  this  theory. 
That  of  the  second  (intensely  coloured)  is  20  times 
as  great  as  that  of  the  less  highly  coloured,  first 
compound. 

1:1:  3-Triphcny  linden  e  is  converted  by  sodium 
into  a  compound  which,  when  decomposed  with 
alcohol,  affords  a  1  :  1  :  3 4riphe?iylhydrindene}  m.  p. 
133°,  whilst  a  sfereoisomeride ,  m.  p.  111—112°,  of  the 
latter  results  when  the  in  dene  is  reduced  with  hydro¬ 
gen  and  palladiscd  barium  sulphate  or  with  phos¬ 
phorus  and  hydriodic  and  acetic  acids.  Both  isomer¬ 
ides  are  colourless  and  that  melting  at  112°  fuses  to 
a  colourless  liquid;  that  melting  at  133°  affords  a 
yellowish-green  liquid  on  fusion. 

The  existence  of  fcv'o  stereoisomeric  triphcnylhydr- 
indenes  can  be  explained  only  on  the  assumption 
that  the  two  rings  of  indene  and  its  derivatives  are 
not  co-planar,  at  any  rate  under  some  conditions  of 
substitution.  The  optical  resolution  of  2  :  3-dipheirvi- 
indone  (annexed  formula)  establishes  this  as  the  cor¬ 
rect  explanation.  When  diphcnylind- 
TjCPh  one  is  treated  with  phosphorus  penta- 
!  CPh  chloride,  it  affords  the  2  :  3 -dickloro- 
2  :  3  -  dihydro  -  derivative,  m.  p,  135— 
136°.  Aniline  and  the  indone  condense 
at  the  b.  pt  in  presence  of  aniline  hydrobromide  to 
give  l-am7o-2 :  S-diphenylindene,  in.  p.  201°  (sinters  at 
160°),  whilst  d-bornylamme  condenses  with  benzo- 
phenone  to  give  N  d ipheny Imethyle nebornylam ine , 
m.  p.  170°,  [a]  +7*57°,  and  with  diphenylindone  to 
give  a  small  quantity  of  HS-diphenylmdenylidenebon vyl- 
amine ,  m.  p.  123°,  [a]  +124°.  This,  after  being 
hydrolysed,  gives  rise  to  a  2 : 3-diphenylindone 
phenylhydrazone  having  [a]  —1*85°,  which  establishes 
the  resolution  during  the  purification  of  the  bornyl- 
amine  anil. 

2  : 3-DiphenyIindone,  when  catalytically  reduced, 
gives  1  -hydroxy-2  : 3-diphmylhydrindene,  m,  p.  146°, 
(the  phenylcarbamafce  of  which,  when,  crystallised 
from  anisole,  undergoes  thermal  decomposition  into 
diphenylindone  and  ^-diphenylcarbamide),  together 
with  2  :  3-diphenyl- 1  hydrindone,  m.  p.  100°.  The 
phenylhydrazone  of  2  ;  3-diphenylindone  has  m.  p. 
179—180°;  lit.  175—176°, 

[With  W.  St  offers  .] — When  3  -phenyl- 1  -diphenyl- 
methyleneindene  is  reduced  with  sodium  and  boiling 
amyl  alcohol,  3  -phenyl- 1  -dipAenylmethylhydtindene  f 
m.  p.  137°,  m  formed,  whilst  when  it  is  treated  with 
sodium  or  lithium,  followed  by  alcohol,  there  are 
formed  3 -ph enyi-l-d iph enylm e thylindene ,  m.  p.  171° 
(giving  the  hydrindone,  in.  p.  137°,  when  reduced), 
and  1  -p}imyl~3-diphenylmelhyUndenet  m.  p.  131°. 
Sodium  amalgam  and  alcohol  convert  3-phenyhl- 
diphenylmethyleneindene  into  the  compound  of  im  p. 
171°,  together  with  an  isomeride,  m.  p.  180°,  which 
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is  very  readily  dehydrogenated.  Indene-l  -carboxylic 
acid  is  formed  when  indene  is  treated  with  lithium 
ethyl  followed  by  carbon  dioxide. 

Other  new  cases  of  stereoisomerism  have  been  dis¬ 
covered.  Compounds  having  the  structure  (A), 
where  R-R'-H  or  R=R'=Ph,  exist  in  three  forms, 
only  to  be  accounted  for  if,  with  ring  2  in  the  plane 
of  the  paper,  rings  1  and  3  are  inclined  towards  the 
latter  (the  assumption  that  both  inclinations  are 
downwards  is  sufficient  to  explain  the  new  facts ; 
one  downward  and  one  upward  inclination  give  an 
unlikely,  and  for  the  present,  an  unnecessary,  con¬ 
figuration).  Compounds  of  the  structure  (B)  (R— Ph 
or  C02H)  exist  in  two  forms,  as  do  9  :  9'-dianthranyl 
and  9  :  1 0-dipheny [anthracene . 


[With  (>,  Blitm  and  Eh  Ehnikger.]— The  9  :  10-di- 
hydroanthraeene-9  : 10-diearboxylie  acid  previously 
described  (1914,  Joe ,  c it,)  as  inciting  at  287—288° 
(decomp.)  has  m,  p.  286°  (decomp.)  and  is  now  called 
the  a-acid.  The  Q-acid,  m.  p.  294°  (decomp.;  sinters 
264°)  or  283°  (  +  lHaO)  (indef.),  is  obtained  by  a 
slight  modification  of  the  method  of  preparation  of 
the  a-acid  from  the  product  of  adding  sodium  to 
anthracene.  When  lithium  is  used,  a  third  (y)  acid, 
m.  p.  297°  (decomp.;  sinters  267°),  results.  A 
mixture  of  p-  and  y-aeids  melts  at  297°  (decomp.), 
and  both  acids  give  the  same  (p)  methyl  ester,  m.  p. 
163*5 — 185°,  when  treated  with  diazomethane.  That 
the  p-  and  y-acids  are  distinct  is  shown,  however,  by 
the  fact  that  the  y-acid  may  be  caused  to  form  a 
hydrate.  This  loses  all  water  of  crystallisation  when 
kept  for  1  day,  whilst  the  p -hydrate  is  stable.  More¬ 
over,  salts  of  the  p-acid  readily  pass  into  a-salts, 
whilst,  for  the  conversion  into  the  latter  of  y-acid, 
prolonged  boiling  with  excess  of  alkali  is  necessary. 
The  0-  and  y-aeids  show  similar  luminescence  colours 
under  cathode  rays,  the  a-acid  showing  different 
colours.  The  ease  of  conversion  of  p  into  a  and  the 
difficulty  of  conversion  of  y  into  a  are  explained  if  in 
the  annexed  scheme  (outer  rings  inclined  downwards) 
(R—  COgH),  the  p-aeid  is  A,  and  the  y-acid  is  B  or  C 


(a-acid,  0  or  B),  since  p  —  a  involves  one  configur¬ 
ational  change,  whilst  y  — *  a  requires  two. 

Hydrolysis  of  the  p- ester  (above)  gives  neither  p- 
nor  y-acid,  but  a-acid.  Moreover,  if  instead  of  esteri- 
fying  the  a-acid  with  diazomethane  (giving  the 
a-methyl  ester,  m,  p.  162*5 — 163°)  boiling  methyl- 
alcoholic  hydrogen  chloride  is  used,  some  p-ester  is 
also  formed.  The  latter  is  almost  quantitatively 
produced  when  the  pure  a- ester  Is  heated  for  7  hrs. 
at  200°. 


[With  0.  Blum.] — If  9  : 10-disodio-9  :  10-dihvdro- 
anthracene  is  treated  in  benzene  solution  with 
anthracene,  9-sodio-9  : 10-dihydroanthraeene  results, 
so  that  by  the  action  of  carbon  dioxide  9  :  1 0-dihydro- 
anthracene- 9-carboxylic  acid  (a-acid),  m.  p.  207% 
(not  208—210°,  loc.  cil .)  (methyl  ester,  m.  p.  94 — 96°) 
is  obtained.  If  higher  concentrations  are  used  in 
the  first  stage,  the  p-dicarboxylic  acid  (above)  is 
formed  together  with  9  :  9'  ;  10  :  W -tetrahydro-Q  :  9'- 
dianthranyl- 10  : 10 * -dicarboxylie  acid ,  m.  p.  not  below 
370°,  isolated  as  the  methyl  ester,  m.  p.  267°.  Reduc¬ 
tion  of  anthraeene-9 -carboxylic  acid  (catalytic)  pro¬ 
duces  p-9  :  1 0-d  ihydroanlhracene-9  -  carboxylic  acid, 
m.  p.  197°  (suiters  at  182°).  .Diazomethane  converts 
the  p-acid  into  the  a-ester,  m.  p.  94 — 96°,  which  is 
also  formed  by  the  catalytic  reduction  of  methyl 
anthracene  -  9  -  earboxylate.  Three  stereoisomeric 
9  :  10  -diphenyl  -9  ;  10  -  di hydroanthracene  -  9  :  10  -  di  - 
carboxylic  acids  are  obtained  as  follows  :  9  :  10-Di- 
phenylanthracene,  prepared  by  heating  9-hydroxy- 
10-mefchoxy-9  ;  10-diphenyl-9  :  10- dihydroanthracene 
(m.  p.  244°,  not  274°  as  lit.)  with  formic  acid,  is 
reduced  by  sodium  and  amyl  alcohol  to  9  : 1 0-dipheny  1- 
9  :  10-dihydroanthraeene,  m,  p.  208°  (sinters  at  180°; 
lit.  m.  p.  218°)  (the  <cdIphenyIdihydroanthraeene/? 
m.  p.  164*2°,  described  by  Linebarger,  1891,  has 
another  constitution),  and  gives  a  disodium  additive 
compound.  The  latter  with  alcohol  gives  a  mixture 
of  two  (polymorphic)  diphenyldihydroanthracenes, 
m.  p.  199°  and  190°,  respectively,  which  are  distinct 
from  the  compound,  m.  p.  208°,  above.  The  latter 
slowly  reacts  with  bromine  to  give  a  telrabromodi- 
phenylanihracene ,  C26H14Br4,  m.  p.  not  below  300°, 
also  formed,  with  great  vigour,  from  either  of  the 
lower-melting  compounds.  Treatment  of  the  above 
disodium  compound  with  carbon  dioxide,  followed 
by  addition  of  water  and  immediate  acidification, 
gives  the  $-acid,  ra,  p.  277°,  whilst  if  the  alkaline 
solution  is  heated  (100°;  f  hr.)  before  acidification, 
the  x-acid,  m.  p.  299°,  results.  The  y-acid,  m.  p. 
282°,  is  obtained  from  the  dilithio- compound  (alcohol 
converts  this  into  the  mixture  of  hydrocarbons 
obtained  from  the  d  isodi o-compo und) .  All  three 
acids,  with  diazomethane,  give  the  same  methyl  ester, 
m.  p.  201°. 

No  stereoisomeric  9- methyld ihydroanthracene  de¬ 
rivatives  could  be  obtained,  but  9-phenyl-9 :  10-di- 
hydroanthracene  exists  in  two  forms.  Reduction 
of  10-methoxy-10-phenylanthrone  with  phosphorus 
and  hydriodic  and  acetic  acids  gives  .phenylanthrone, 
also  obtained  from  phenyl pht halide.  The  9 -phenyl¬ 
anthracene,  obtained  from  the  an  throne  by  reduction, 
is  reduced  by  sodium  and  boiling  amyl  alcohol  to 
a-9 -phenyl d ihydroanthracene  (obtained  by  Baeyer, 
1880,  but  regarded  by  him  as  a  more  fully  hydro¬ 
genated  compound),  m,  p.  87°.  The  latter  passes 
unchanged  through  the  usual  sodium,  followed  by 
alcohol,  process.  When  the  product  of  interaction 
of  anthrone  and  magnesium  phenyl  bromide  is  decom¬ 
posed  with  water,  a  9-phenylanthracene  is  obtained, 
which  when  reduced  with  sodium  and  boiling  amyl 
alcohol  gives  0-9-phenyldihydroanthracone,  m.  p. 
123%  converted  by  the  sodium-alcohol  process  into 
the  a-compound,  in.  p.  87°.  The  latter  does  not 
react  with  sodium,  which  converts  the  p-compoimd 
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into  a  disodio- d er i vati ve  affording  9-phenylanthracene 
when  treated  with  mercury. 

9  :  9'-Dianthranyl,  obtained  by  the  method  of 
Barnett  and  Matthews  (J.C.S.,  1923,  123,  380),  has 
m.  p.  300°  or  higher,  is  reduced  (sodium  and  amyl 
alcohol)  to  tetrahydro-9  :  9'-dianthranyl,  m.  p.  248— 
249°,  and  with  sodium  rapidly  gives  a  product  which 
gives  indefinite  results  with  carbon  dioxide  and  is  con¬ 
verted  by  alcohol  into  the  latter  hydrocarbon.  When 
sodium  diphenylmethyl,  from  benzhydryl  methyl 
ether,  reacts  with  9-bromoanthracene,  a  second 
fl  :  9'-dianthranyl,  m.  p.  304°,  results,  its  constitution 
following  from  its  reduction  (as  above)  to  tetrahydro- 
dianthranyl.  It  is  clear,  therefore,  that  the  dianthr- 
anyl  described  by  Liebermann  and  Girnbel  in  1887  is 
an  individual  and  not  a  mixture  as  stated  by  Barnett 
and  Matthews  (loc.  tit.). 

Two  stereoisomeric  9  :  10-diphenylanthracenes  are 
obtained  as  below  :  Phenylanthrone  and  magnesium 
phenyl  bromide  give  9-hydroxy-®  :  10 -diphenyl-®  :  10- 
dihydroanthracene ,  m.  p.  202—203°,  converted  into 
the  methyl  ether,  m.  p.  226°,  when  treated  with  methyl 
iodide  and  potassium  in  xylene,  but,  when  first  heated 
with  potassium  and  xylene  and  then  treated  with 
methyl  iodide  (ethyl  iodide,  or  isopropyl,  tert. -butyl, 
or  benzyl  chloride,  or  chlorom ethyl  ether)  affording 
the  known  (yellow)  9  :  10-diphenylanthraecne,  m.  p. 
247°,  together  with  a  colourless  isomeride,  m.  p.  214°. 
Simultaneous  interaction  of  sodium,  methyl  iodide, 
etc.  gives  only  the  yellow  form .  That  the  hydro¬ 
carbons  are  not  simply  dimorphic  forms  is  estab¬ 
lished.  Thus  the  compound,  in.  p.  247°,  gives  with 
sodium  a  product  regenerating  the  original  hydro¬ 
carbon  when  treated  with  mercury,  whilst  the  hydro¬ 
carbon,  m.  p.  214°,  similarly  treated,  is  recovered 
unchanged.  The  two  isomerides  exhibit  different 
colours  in  cathode  rays.  That  they  are  not  position 
isomerides  is  shown  by  their  conversion  by  sodium  and 
carbon  dioxide  into  the  same  fJ-9  :  10- diphenyl- 9  :  10- 
dihydroanthracene-9  :  10- dicar boxylic  acid,  and  by 
lithium  and  carbon  dioxide  into  the  corresponding 
y-acid.  The  sodium-mercury  experiments  appear  to 
show  that  the  isomerism  is  not  that  of  mesa-  and 
o-quinonoid  forms.  Both  forms  give  (free  radicals?) 
yellow  solutions  in  boiling  ethyl  benzoate. 

Treatment  of  phenylanthrone  with  magnesium 
o-tolyl  bromide  gives  lO-hydroxy-9-phenyl-lO-o-tolyl- 

9  :  10- dihydroanthracene,  m.  p.  201°,  which  with 
potassium-ferL- butyl  chloride-xylene  gives  a  colour¬ 
less  isomeride,  m.  p.  172—173°,  of  the  Q-phemjl-10-o- 
tolylanthracene,  ra.  p.  257—258°,  described  below. 

1 0  -  Hydroxy -9 -phenyl- 1 0 -methyl -  9  :  1 0  -  dihydroanthrac- 
me,  m.  p.  102°  (decomp.),  is  converted  by  a  similar 
process  into  the  known  10-phenyl-9-methylantliracene, 
m.  p.  116°. 

1  -Methylanthraquinone  and  magnesium  phenyl 
bromide  give  9  :  10 -dihydroxy -9  :  10 -diphenyl-1  - 
methyl- 9  :  1 0 -dihydroanthracene,  m.  p.  236°,  converted 
by  formic  acid  and  sodium  formate  at  the  b.  p.  into 
l -methyl-9  :  10 -dihydroanthracene,  in.  p.  194°.  The 
similarly  obtained  pair  of  2-methyl  compounds  have 
kl  p.  238°  and  214°,  respectively  (zinc  and  acetic 
acid  reduction).  Methoxyph enylanthrone  (above),  is 
converted  by  magnesium  o-tolyl  bromide  into  10 -hydr- 
°xy ' 9-methoxy - 9 -phenyl - 10 - o - tolyl - 9  :  10 -dihydroan¬ 


thracene,  in.  p.  168°,  whence  the  above-mentioned 
9-phenyl- 10-o-tolylanthracene,  m.  p.  257—258°, 
results.  The  corresponding  pair  of  10 -m- tolyl  com¬ 
pounds  have  m.  p.  209—210°  and  182—183°, 
respectively. 

[With  W.  Stoffers . ] — 9 -Lith iofluoren e  is  obtained 
when  lithium  ethyl  reacts  with  fluorene,  and  9 -sodio- 
jluorene  when  sodium  triphenylm ethyl  so  reacts. 
Either  compound  is  converted  by  carbon  dioxide  into 
^-fluorene -9-ca rboxylic  acid ,  in,  p.  232°.  This,  like 
the  known  (a-)  acid,  m.  p.  222°  (decomp.),  affords 
fluorene  when  heated  in  aqueous -alkaline  solution,  a 
fact  which  establishes  the  chemical  similarity  of  the 
acids,  which  with  diazomethane  give  the  same  methyl 
ester,  m.  p.  63°,  b.  p.  193°/14  mm.,  together  with 
some  dimethyl  bisdiphenylenesuecinate,  m.  p.  234°. 
The  corresponding  acid  (see  above)  affords  the  ester, 
in.  p.  63°,  when  kept  in  methyl-alcoholic  sulphuric 
acid. 

9-Lithiofluorene  is  converted  by  diphenylmethyl 
bromide  into  the  known  9-benzhydrylfluorene  (9-di- 
phenylmethylfluorene) ,  m.  p.  217°,  together  with  a 
stereoisomeride,  m.  p.  187°  (9-sodiofluorene  gives  only 
the  first  isomeride),  obtained  as  the  main  product 
(traces  of  isomeride,  in.  p.  217°)  when  sodium  diphenyl¬ 
methyl  acts  on  9-chlorofiuorene.  The  identity  of 
the  lower-m citing  isomeride  is  shown  by  its  conversion 
(potassium ;  carbon  dioxide)  into  a-fiuorene-9-carb- 
oxylic  acid,  together  with  a  little  diphenylacetic  acid 
and  diphenylm ethane.  The  stereoisomerides  appear 
distinct  under  cathode  rays  (absence  of  dimorphism). 

Fluorenone  dimetliylacetal,  m.  p.  87 — 88°,  from 
9  :  9-dichlorofiuorene,  gives  9-sodio-9-methoxyfluorene 
(when  treated  with  sodium),  converted  by  carbon 
dioxide  into  9-methoxyjluorene-® -carboxylic  acid ,  m.  p. 
172 — 173°,  and  by  methyl  chloroformate  into  the 
corresponding  methyl  ester,  in.  p.  124°  (also  obtain¬ 
able  using  diazomethane),  wrhich  is  identical  with  the 
ester  obtained  by  Klinger  (A.,  1912,  i,  701),  and, 
when  hydrolysed,  gives  the  acid,  m.  p.  192°  (decomp.), 
described  by  this  author.  Lithium  may  replace 
sodium  in  the  above.  Sodiomethoxyfluorene  and 
methyl  iodide  give  the  known  methoxymethyl- 
fluorene. 

Treatment  of  lithiofluorene  with  iodine  or  with 
9-chlorofiuorene  produces  bisdiphenylylene-e  thane . 

9- Methoxy-9-plienylfluorene,  from  the  corresponding 
chloro-compound,  does  not  react  at  all  readily  with 
lithium,  but  with  sodium,  followed  by  carbon  di¬ 
oxide,  produces  9-phenylfluorene-9-carboxylic  acid. 
9  -  Pheny  lfiu  orenol ,  benzyl  alcohol,  and  hydrogen 
chloride  give  9 -benz yloxy-9 -ph enylfluorene ,  in.  p.  141*5°, 
■which  may  be  used  instead  of  the  methoxy-eompound. 

Diphenylm  ethylene  chloride  converts  disodio- 
benzophenone  into  a- benzpinacolin,  yet  with  disodio- 
fluorenone  it  gives  10-keto-9  r  9-diphenyl-9  :  10- 
dihydrophenanthrene,  m.  p.  193 — 194°.  Similarly, 
9  : 9-dichlorofluorene  and  disodiofluorenone  afford 

10- keto-9  :  9-diphenylylene-9  :  10-dihydrophenanthr- 
ene.  On  the  other  hand,  disodiobenzophenone 
and  dichlorofluorene  give,  besides  the  expected 
diphenijlylene  diphenyletfiylene  oxide ,  m.  p.  228'"',  twro 
stereoisomeric  9-  di  ph  eny  lmethylenefluorenes ,  one, 
in.  p.  225°,  also  obtained  by  heating  9-benzhydryl- 
fiu orenol  with  acetyl  chloride,  identical  with  that 
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already  known,  the  isomeride  having  m.  p<  213°. 
Both  on  reduction  afford  9-diphenylmethylfIuorene, 
also  formed  by  the  action  of  sodium,  followed  by 
alcohol,  on  the  isomeride,  m.  p.  225°.  Mercury  con¬ 
verts  the  sodium  compounds  of  either  isomeride  into 
the  hydrocarbon  of  higher  m.  p.  When  the  above 
oxide,  m*  p.  228°,  is  heated  with  acetyl  chloride  it 
gives  the  two  hydrocarbons,  together  with  9-benzoyl- 
9-phenyl fluorene  (proof  of  constitution). 

Eluorenone  is  converted  by  magnesium  isopropyl 
chloride  into  9 'fluorenylimpropijlcarb mol,  m.  p.  124°, 
transformed  by  way  of  the  chloride  (pyridine)  into 
9-iso propylidenefhiorene,  rau  p.  113%  stereoisomerie 
with  Courtot’s  compound,  m.  p.  89°  (A.,  1916,  i,  475). 
9-Eluorenyldiphenylearbinol  is  converted  by  boiling 
acetyl  chloride  into  the  dipheny lmethylenefluorene , 
m.  p.  225%  which,  together  with  its  isomeride  and 
the  last-named  earbinol,  are  formed  when  benzo- 
phenonc  acts  on  9-lithiofIuoreno. 

III.  New  type  of  compound  with  bivalent 
carbon.  [With  B.  Bekemkt  and  A.  Wieoakdt.]— 
Tetraphcnylallenc  reacts  readily  with  sodium  (potass¬ 
ium  also  reacts)  to  give  the  radical ,  GPh2Na*C’CPh2Na, 

converted  by  alcohol  into  aayy-tetraphenylpropylene, 
0HPJvCH:0P!i2,  no  doubt  by  way  of  the  free  radical 

CHPh2*C*CHPh2.  Carbon  dioxide  converts  the 

sodium  compound  into  the  sodium  salt, 

002Na*0Ph2*C*CPh2*C02Na,  the  aqueous  solution  of 

which  soon  deposits  the  sodium  salt  (+3H20)  of 
a xyydeiraphenylvinylacetic  acid ,  CI>h2lCH,0Ph2‘CO2H, 
no,  p,  179°.  Ethyl  B -phenylcinnainate,  b.  p.  207°/ 
17  ram.,  from  benzophenone  and  ethyl  bromoacetate 
(Posner,  A.,  1911,  i,  52),  decomposing  the  intermediate 
hydroxy-ester  by  Rupees  method  (cf.  A.,  1914,  i,  281, 
and  previous  papers),  is  converted  by  magnesium 
phenyl  bromide  into  aocyy-tetraphenylallyl  alcohol,  and 
the  latter  is  converted  into  the  ethyl  ether  (Ziegler,  A., 
1924,  i,  308).  Treatment  of  the  ether  with  sodium, 
followed  by  carbon  dioxide,  gives  the  sodium  salt 
(+3H20)  and  the  acid,  m,  p.  179°,  the  constitution  of 
which  is  thus  proved. 

The  behaviour  of  various  reagents  towards  the 
disodium  compound  (A)  from  tetraphenylallene  and 
the  monosodium  compound,  0PhaNa*CfcCPho  (B), 
obtained  from  the  last-named  ether  and  sodium  has 
been  compared.  Methyl  iodide  converts  A  or  B  at 
the  ordinary  temperature  into  aayy4elraphenyl-y- 
methylpropylene  ( <z&yy4etraphenyl-A*-butene)i 
OFh2Me«CHICPh2,  m.  p.  111%  which  does  not  decolor¬ 
ise  bromine  nor  undergo  catalytic  hydrogenation, 
whereas  9-  p [3 -dipheny lvinyl-9  - ethylxan then, 

OVh^CH^  is  readily  hydrogenated  to 

\)-&$*diphenyldhyl-9-ethylzantheni  m.  p.  118- — 119°. 
At  temperatures  not  above  —20°,  A  is  converted  by 
methyl  iodide  into  tetraphenylallene  (G),  whilst  B 
gives  the  above  propylene.  Both  A  and  B  react 
with  chloromethvl  ether  to  give  8-metkozy- %ayy-letra - 
phenyl-A^butene,  m.  p.  124 — -125°,  readily  hydrogen¬ 
ated  to  methyl  $$884etrapken ylbiUyl  ether,  m.  p.  87*5— 


89°.  Methyl  ehloroformate  reacts  with  A,  giving 
methyl  « ctyy- tetraphenylvi nylacetate,  m,  p.  117—118°, 
also  obtained  by  treating  the  corresponding  acid  with 
diazomethane.  Ethylthiocarbiraide  converts  A  or 
B  into  the  thioethylamide ,  m.  p.  171—173°,  of  the 
last  acid.  ay-Dibroraopropane  converts  A  into  C, 
but  B  into  ti-bromo-oLs.yy4etraphenyl-Aadiezene>  m.  p. 
120—121°.  Iodine  converts  A  into  0,  and  B  into  a 
hydrocarbon ,  C27H22,  m.  p,  129—130'%  possibly  a  tri- 
phenylhydrindene .  Mercury  has  no  action  on  A, 
further  evidence  in  support  of  its  assumed  structure. 

Lithium  reacts  with  tetraphenylallene  to  give  a 
product  (annexed  formula)  which  with  alcohol  affords 

0  1  -  phenyl  -  2  -  diphenylmeihylbenz  * 

-CH-CPhjLi  oyclobutene,  m.  p.  184°,  which 
— CPhLl  exhibits  interesting  colour  reac¬ 

tions  with  acids,  and  gives,  as  the 
main  product  of  bromination,  a  £n6romo«derivative, 
m.  p.  212°  (decomp.).  The  cyefcbutene  docs  not 
combine,  but  reacts,  with  sodium,  the  product- 
giving,  with  carbon  dioxide,  an  acid,  C27H2l*C02H, 
m.  p.  not  below  300°.  Lithium  ethyl  converts  the 
butene  into  its  KlAm-derivative,  027H21LL  The 
cmlobutene  is  readily  hydrogenated  to  a  hezaht/dro- 
derivative,  C2TH2S,  the  fused  benzene  ring  being  the 
one  reduced  (reasons  given).  The  original  dilithium 
compound  is  converted  by  iodine  in  benzene  or  by 
mercury  into  a  hydrocarbon ,  C27H20,  in.  p.  186°,  not 
reducible  catalytically,  although  converted  by  sodium 
and  amyl  alcohol  or  by  phosphorus  and  hydriodie  and 
acetic  acids  into  a  hydrocarbon,  m.  p.  167— 

168°.  The  hydrocarbon,  m.  p.  186°,  when  treated 
first  with  sodium  and  then  with  alcohol,  gives  a 
hydrocarbon ,  C27H2Z>  m.  p.  103°. 

2  :  3-Diphenylindone  (preparation  improved)  with 
magnesium  phenyl  bromide  affords  1 -hydroxy- 1  :  2  : 3- 
triplienylindene  (Kohler,  A.,  1908,  i,  777),  reduced  by 
phosphorus  and  hydriodic  and  acetic  acids  to  1 :2;3dn« 
phenylhydrindem ,  m.  p.  153°.  1:2: 3-Triphenylindene 
(Kohler)  in  obtainable  by  treating  its  1-raethoxy- 
derivative  with  sodium  and  the  product  with  alcohol. 
D iphenylbenzylmet yl  chloride,  m,  p.  90—91%  in  pre¬ 
sence  of  aluniiiiitiin  chloride  and  carbon  disulphide, 
passes  into  a  product  which,  after  treatment  with 
magnesium  phenyl  bromide,  gives  1-hydroxy -l  :  2  :  2- 
triphenylhydnnden e,  m.  p.  172—173°.  The  latter, 
■when  reduced  (phosphorus  method),  affords  1  :  2  : 2- 
triphenylhydrinde ne ,  in.  p.  142°,  also  obtained  by  the 
action  at  140°  of  acetic  anhydride  and  a  little  sulph¬ 
uric  acid  on  1  :  2  :  2  :  3 4etraphenylpropyl  alcohol,  in.  p. 
141—142°,  the  latter  being  obtained  by  treating 
the  product  of  the  action  of  sodium  on  the  methyl 
ether  of  diphenyldibenzylcarbinol  with  benzaldebyde : 

CH,PhCPh2“OMe  — >  CH,Ph-OPhaNa  — ^ 
CH2Ph*OPh2*CH  PlnOH  trfphenylhydrmdene. 

When  a  a  |3y  - 1  ct  rapheny  lpropane  -  a  diol  is  treated 
with  acetyl  chloride,  it  gives  benzyl  triphenylmethyl 
ketone  (obtained  by  Orekhov,  A.,  1919,  i,  272,  by 
treating  the  diol  with  sulphuric  acid)  together  with 
1:2:2:  3-tetraphenylpropyl  alcohol  (obtained  by  a 
third  process,  see  above,  by  treating  with  benzoyl 
chloride  the  product  of  the  action  of  sodium  on  the 
methyl  ether  of  cliphenylbenzylcarbinol)  and  a  sub¬ 
stance,  m.  p.  126—127°,  which  may  be  2-hydroxy- 
1:1:  2-triphenylhydrindene, 
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Diphenyl-o-tolylmcthyl  chloride,  best  obtained  from 
the  corresponding  carbinol  by  passing  hydrogen 
chloride  into  a  benzene  solution  of  the  latter  contain¬ 
ing  acetyl  chloride,  is  converted  by  sodium  amalgam 
into  a  sodio-compound,  which  with  carbon  dioxide 
affords  diphenyl-o-tolylacetic  acid,  m.  p.  240°  [ethyl 
ester,  from  the  sodio-compound  and  ethyl  ch loro- 
formate,  has  m.  p.  100 — 101°).  The  corresponding 
acid  chloride,  m.  p.  86*5—87°,  does  not  undergo  ring- 
closure  (*CO01+CH3“  — ->  •CO,CH2«)  when  treated 
with  boiling  pyridine,  but  merely  passes  into  the  acid 
anhydride ,  m.  p.  197°. 

Methyl  $-diphenyleihane-2-carboxylate,  b,  p.  195 — 
196725  mm.,  reacts  with  magnesium  phenyl  bromide 
to  produce  o  -  p -phenyle  thylphenyld  iphenylcarb  mol , 
CH2P1i*CH2*C6Hj*CP1u*OH,  m.  p.  103°,  convertible 
into  the  corresponding  chloride ,  m.  p.  128—130°. 
When  the  latter  is  heated  with  quinoline  at  150°  it 
affords  1:1:  2  driphenylhy  dr  indent,  m.  p.  83°. 

The  following  hydrocarbons  were  prepared  during 
the  investigation  of  the  above  benzejelobutene. 
9 - D iphenylmethyl-9  :  1 0-dihydroan thracene,  m.  p. 
207*5°,  is  formed  by  sodium-amyl  alcohol  reduction 
of  9  -  diphenylmethylanthrone.  9  -$$-Diphenylethyl- 
fiuorem ,  m.  p.  107°,  is  obtained  by  similar  reduction 
of  9  -  p fi-diphenylvinylfluorene,  m.  p.  111—112°,  which 
is  formed  by  the  action  of  boiling  pyridine  on  the 
9-  p  - ehloro-eompound  corresponding  with  9-p -hydroxy- 
P.8  -  c liphenyletliylfluorene,  C12H«:CH-CIL,  CPL/OH, 
m.  p.  121°,  the  latter  being  prepared  from  magnesium 
phenyl  bromide  and  ethyl  fluorenylacetate.  9  :  10 -Di¬ 
phenyl-  9  -m  ethyl  -  9  :  1 9 -dihydroanthracene,  m.  p.  171°, 
is  formed  by  reducing  (phosphorus  and  hydriodio  and 
acetic  acids)  10-hydroxy-9  :  10-diphenyl-9-raethyl- 
9  :  10-dihydroanthraccnc,  in.  p.  183 — 184°,  this  sub¬ 
stance  being  prepared  by  treatment  with  methyl 
iodide  of  the  sodio-compound  formed  by  the  action 
of  sodium  on  9-hydroxy- 10-inethoxy-9  :  10-dipbenyl- 
dihydroanthraeene.  9-Methoxy-9-phenylanthrone  is 
reduced  (sodium  and  amyl  alcohol)  to  9 -phenyl- 9  :  10- 
dihydroanthraeene  (ra .  p.  87°,  above) .  The hydrazmie , 
m.  p.  142°,  of  the  last-named  anthrone  is  converted 
by  sodium  ethoxide  into  9-phenylanthracene. 
9 -Phenyl  - 1 0  -  benzyl  -  9  :  10 -dihydroanihracene,  m.  p. 

T  19c  is  formed  by  treating,  first  with  sodium  and 
then  with  alcohol,  9-phenyl-  10-benzylanthracene 
(m.  p.  151° ;  lit.  155°).  The  latter  is  obtained  by 
phjsphorus  and  hydriodic  acid-acetic  acid  reduction 
of  1  9-hydroxy -9 -methoxy -9 -phenyl- 1  Q-benzyl-9  :  10 -di- 
hydroanthracene,  in.  p.  151°,  formed  when  magnesium 
benzyl  chloride  reacts  with  m ethoxypheny lant h rone. 

W.  Addition  of  sodium  to  carbon-nitrogen 
and  to  nitrogen-nitrogen  double  linkings. 
Acetophenone  anil  and  sodium  afford  the  compound 
vi"  JiMeNa'NPhNa,  converted  by  alcohol  into  phenyl- 
a-phenylethylaraine,  and  by  carbon  dioxide  into  the 
sodium  salt,  CO^a-CPliMe-NPlrCO^a.  Fluoreno ne 
anil  (9-anilofiuorene)  similarly  gives  rise  to  9-anilino- 
fiuorene  and  9  -  an  i  l  Inoiluorene  -  9  -  carboxyli  c  acid.  m.  p. 

B  enzy  li  d  e  nc  -  ethyl  amin  e  gives  benzylethyl- 
amine,  and  acetophenone-benzylimide  gives  oo  phenyl - 
ethylbenzylamine.  Flu  orenonei  mine  (9-imino- 

finorene)  gives  a  sodium  compound  decomposed  by 
alcohol  into  irainofluorene  and  occasionally  a  little 
9  : 9-diflu  orenylamine,  and  giving  by  the  carbon 


dioxide  process  not  the  expected  acid,  which  is  very 
unstable,  but  9-aminofluorene.  Acetone  anil  affords 
(sodium,  followed  by  alcohol)  2:2:3:  3-tetramethyl- 
indoline  ( ?),  m.  p.  39°,  b.  p.  148 — 149°/21  mm,  (cf. 
Knoevcnagel,  A.,  1922,  i,  1060),  and  aniline,  so  that 
the  original  action  of  sodium  is  probably  : 

2NPh:CMeg + 2Na  - 


NNa 

rVV* 

\y  /onc2 

NPliNa 


01jS:  -t-Nim.Xo 


Similarly  treated,  the  anil  of  inethyl  ethyl  ketone 
gives  aniline,  methane,  and  3-meihyl-2  :  3~diethyh$Q- 
indole ,  b.  p.  152 — 153°/12  mm.  (methiodide.  in.  p. 
242°). 

[With  R.  Israel.] — Hydrobenzamide  and  sodium 
give  the  compound  of  formula  (A),  converted  by 
alcohol  into.2  :  4  :  o drip henylt etrah ydroglyoxalin e ,  m.  p, 
270—271°  [hydrochloride),  also  obtained  from  the 

, . ,  CHPh, - ;CHPh  J 

{A)  NaRl  JNKa 

'ilHPh 


CHPh: - £HPh 

HH1  JKM*  (!j> 


\S 

CPhNa 


disodium  compound  (B)  formed  by  amarine,  or  by 
the  catalytic  hydrogenation  of  the  latter.  Acridine 
and  sodium  give  two  compounds,  the  formulae  of 
which  follow  from  the  fact  that  5  :  1 0-dihydroa cridi ne 
and  telrahydro-5  :  s’ -diaeridyl,  in.  p.  279°,  result  by 
treatment  with  alcohol.  The  diaeridyl  is  apparently 
identical  with  that  known  to  be  formed  when  acridine 
is  reduced  with  sodium  amalgam  and  alcohol,  which 
has  hitherto  been  regarded  as  the  10  :  10f ‘Compound. 
When  the  acridine-sodium  compound  is  treated  with 
benzoyl  chloride,  there  is  formed,  as  the  least  soluble 
product,  1$W -dibenzoyltetrahydro-5  :  5' -diaeridyl,  m.  p. 
305°.  Again,  sodium-carbon  dioxide  treatment  of 
acridine  gives  5  :  10 -dihydroacridinc-5 -carboxylic  acid, 
m.  p.  229°  (deeomp.),  and  evidently  also  the  NN'- di- 
carboxylic  acid  of  the  diaeridyl,  for  this  substance  is 
deposited  shortly  after  the  reaction  product  is  dis¬ 
solved  in  water. 

5-  Pheny  la  cridi  nc  adds  2  atoms  of  sodium  in  the  5- 
and  10-positions,  so  that  alcohol  converts  the  product 
into  5  :  10- dihydroacridine,  and  carbon  dioxide  affords 
S-phenyl-o  :  1  Q-dihydroacridine-5-carboxylic  acid ,  in.  p. 
225 — 227°  (decomp.).  Lophine  (2:4: 5-triphenyl- 
glyoxaline)  reacts  with  sodium  to  give  the  l-sodio- 
derivative  and  hydrogen.  Treatment  with  carbon 
dioxide  therefore  regenerates  lophine. 

Phenazine  reacts  with  sodium,  but  the  product  is 
unworkable.  When  the  sodium  ketyl  prepared  from 
phenyl  diphenylyl  ketone  is  added  to  phenazine  in 
ether  there  is  formed  the  additive  compound  of 
phenazine  (1  mol.)  with  5  :  10-disodio-5  :  10-dihydro- 
phenazine  (1  mol.).  This,  and  the  analogous  di- 
poiassio- additive  compound,  are  converted  by  water 
into  the  known  phenazine— dihydrophenazine  additive 
compound  (the  so-called  “  quinhydrone  ”). 

Acetophenone  ketazine,  CPhMelN-ITOPhMe,  com. 
bines  with  sodium  to  give  the  compound 
CPhMeNa-NNa-ISnSra-CPhjVIeNa.  The  similar  com¬ 
pound  from  benzophenone  ketazine,  when  decom- 
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posed  with  alcohol  in  an  inert  atmosphere,  gives 
s-dib enzhy dry  1  hy  drazi  ne ,  m.  p.  138°  (sinters  131°). 
Darapsky,  who  obtained  only  the  impure  hydrazine, 
gives  m.  p.  120 — 123°  (A.,  1903,  i,  367).  The  normally 
derived  sodium  salt  of  the  tetracarboxylic  acid  is 
described.  Fluorenone  ketazine  and  sodium  give  a 
compound  the  (alcohol)  decomposition  of  which  only 
seldom  produces  the  expected  difluorenylhydrazine . 
m,  p.  174 — 175°.  Treatment  of  the  compound  with 
carbon  dioxide  gives  a-fluorene-9- carboxylic  acid 
[m.  p.  223*5°  (decomp.)],  showing  that  although, 
no  doubt,  the  normal  sodium  compound  is  formed, 
it  is  decomposed  by  carbon  dioxide  into  nitrogen  and 
the  above  acid. 

[With  A.  Michael,] — Benzylideneazine  forms  the 
disodium  compound,  (CHPh:N-NNa-CHPh*)2,  con- 
verted  by  carbon  dioxide  into  the  sodium  salt  of  the 
expected  dicarboxyl ic  acid  and  by  alcohol  into  the 
expected  W8'-dibenzylidene-oL$-diphenyletha7ie-cL$-di- 
hydrazine ,  m.  p.  117—118°. 

Benzophenone  hydrazone  is  converted  by  sodium 
into  the  compound,  CPhotN’NHNa,  reacting  with 
methyl  iodide  to  give  the  meihiodide,  m.  p.  226*5°, 
of  benzophenone  methyl  hydrazone.  Benzophenone 
diphenylhydrazone  gives  sodium  diphenylamine 
and  the  compound  CPh2Na*NNa2,  decomposed 
(alcohol)  into  benzhydrylamine.  Benzophenone 
phenyl  hydrazone  behaves  similarly.  The  anil  formed 
from  benzophenone  and  benzhydrylamine  has  m.  p. 
153°.  Decomposition  of  the  original  sodium  com- 
pound-ether  mixture  with  carbon  dioxide  gave 
aniline,  the  anil  and  benzhydrylammonium  carbonate, 
which  when  heated  in  ethyl  acetate  (or  alone  at  56°) 
is  converted  into  a  substance,  (C15H1702N)x,  m.  p.  145°, 
evidently  identical  with  the  supposed  tribenzhydryl- 
artiine  obtained  by  decomposition  of  benzhydryl¬ 
ammonium  carbamate.  Benzophenone  phenylmethyl- 
hydrazone  behaves  similarly  to  the  phenylhy drazone . 

Azomethane  gives  the  compound,  NMeNa*NMcN. a , 
convertible  into  hydrazom ethane  or  into  the  sodium 
salt  of  hydrazomethane-NN'-dicarboxylic  acid. 
Tetraphenyltetrazine  and  sodium  give  nitrogen  and 
sodio  diphenyl  a  mine  (2  mols.). 

[With  B.  Israel  and  H.  Willstadt.} — The  above 

product  from  sodium  and  benzophenone  anil  reacts 

with  mercury,  methyl  iodide,  benzoyl  chloride,  ethyl 

benzoate^  or  phenylthiocarbi mi de ,  giving  the  original 

anil.  The  product  from  sodium  and  benzylirlene- 

aniline  is  unaffected  by  mercury,  is  converted  by 

phenvlthiocarbimide  into  (the  disodium  derivative 

of )  afi-bis-s-d  iphenylthiocarbam  ido-  a  0  -  dip  h  enyleth  am, 

(NHPh#CS#NPh’CHPh*)2,  m.  p.  263°,  by  methyl 

iodide  into  a (3 - 6 ismethylanilino -  a p -diphenyleth ane , 

(NPhMe*CHPlr)2,  m.  p.  127°,  by  diphenylmethylene 

chloride  into  tetraphenylethylene,  and  by  ethyl 

benzoate  or  benzaldehyde  into  the  compound, 

JHPlrNPh  1KO  "  0 

i  ,  m,  p,  153 — 1d4  . 

!HPh*NPh ?  1 


¥.  Experiments  with  triphenylmethyl  and 
sodium  triphenylmetliyl*  [With  C.  Bresiewioz 
and  H.  Ender.] — Sodium  triphenylm ethyl  reacts  with 
nitrous  oxide  in  ethereal  solution  to  give  the  red 
sodium  triphenylmethyl  diazotate,  CPhg’NIN’ONa.  Con¬ 
tinued  action  of  nitrous  oxide  produces  a  yellow 
substance,  which  is  being  investigated.  The  diazotate 


is  violently  decomposed  by  alcohol,  tr ipheny  1c ar bind 
being  formed.  Water  produces  a  tar. 

When  nitric  oxide  is  passed  into  an  ethereal  solution 
of  sodium  triphenylmethyl,  a  bluish -red  compound' 
separates  (not  more  than  1  mol.  of  oxide  must  be  used) 
which  may  be  either  CPh3*N-ONa  or  CPh3*NNaX). 

If  more  nitric  oxide  is  passed  into  the  suspension,  the 
bluish-red  compound  is  replaced  by  a  bright  yellow 
sodium  salt,  A.  If  sodium  amalgam  is  present,  the 
bluish-red  compound  is  still  produced,  but  passes  later 
into  a  second  bright  yellow  sodium  salt,  B,  the 
solution  then  being  bluish -green.  Either  A  or  B,  when 
treated  in  ethereal  suspension  with  sodium  amalgam, 
affords  sodium  triphenylmethyl  and  sodium  hypo- 
nitrite.  Acidification  of  an  aqueous  solution  of  A 
produces  triphenylcarbinol  and  nitrous  oxide,  whilst 
B  under  similar  conditions  affords  the  corresponding 
acid,  which  undergoes  conversion  into  carbinol  etc. 
only  on  long  keeping  or  on  warming.  A  and  B  are 
regarded  as  being  the  sodium  salts  of  syn-  and  anti - 
forms  of  isonitrosotriphenylmetkylhydroxylamine, 
respectively  : 

,A)  CPlvNIO  CPlvNIO 

'  NaO-N  bbGNa 5 

whilst  the  true  triphenylmethylnitrosohydroxylamine 
is  probably  present  in  the  bluish-green  solution  men¬ 
tioned  above.  A  crystallises  +EtOH  or  +C6HG  and 
may  be  converted  into  the  silver ,  mercuric ,  cupric , 
ferric,  and  lead  salts.  B  crystallises  +EtOH,  and 
gives  rise  to  salts  (identical  with  the  above  ?)  of  other 
metals. 

[With  C.  Bresiewioz  and  E.  Bubens.] — When  an 
ethereal  solution  of  triphenylacetyl  chloride  is  added 
to  one  of  sodium  triphenylmethyl ,  hexaphenylacetone 
{bistriphenylmethyl  ketone ),  CPh3-COCPh3>  m.  p.  SO— 
81°  results.  In  presence  of  excess  of  the  sodium  com¬ 
pound  it  passes  into  a  brownish-red,  crystalline  Jcetyl, 

CPh3*C(CPb3)<^Q-^a  ,  which  may  be  decomposed  into 

hexaphenylacetone  and  hexaphenylisopropyl  alcohol 
(not  described). 

{With  W.  Stoffers . ] — Sodium  triphenylmethyl 
undergoes  the  following  reactions  :  (1)  Ethylthio- 

carbimide  gives  the  ethylamide,  m.  p.  143°*  of  triphenyl - 
thioaeetic  acid.  (2)  Phenylthiocarbimide  gives  tri~ 
phenylthioacelanilide,  m.  p.  157°.  (3)  Allylthio- 

carbimide  gives  the  allylamide,  m.  p.  131—132°,  of 
trithioacetic  acid.  (4)  Plienylcarbimlde  gives  tri- 
phenylacetanilide.  (5)  Ethyl  chloroform  ate  gives 
ethyl  tripheny lacetate .  (6)  Acetyl,  isopropyl,  or 

f  erf. -butyl  chloride  gives  triphenylm  ethane,  (7 )  Chloro- 
methyl  ether  gives  [ l$$4riphenylethyl  methyl  ether , 
m.  p.  137°. 

Sodium  diphenylmethyl,  readily  obtained  by  treat¬ 
ing  b  enzhy  dry  1  methyl  ether  with  powdered  sodium  in 
ether  (cf.  Ziegler  and  Thielmann,  A.,  1923,  i,  921), 
gives  the  following  reactions  :  (1)  Phenylthio¬ 

carbimide  gives  diphenyl thioacetanilide.  (2)  Benzo¬ 
phenone  gives  auxfifi-tetraphenylethyl  alcohol ,  m.  p. 
236°.  (3)  Fluorenone  gives  9 -hydroxy -diphenyl* 

methyl jluorene,  m.  p.  183°. 

[With  T.  Kohler.] — Pure  sodium  diphenylmethyl 
is  obtained  if  mercury  dibenzyl  is  converted  in  benzene 
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into  sodium  benzyl,  and  tins  is  digested  with  diphenyl- 
methane. 

VI.  Diarylket one-alkali  metal  additive  com¬ 
pounds.  [With  EL  Muller.] — 2  : 3-Diphenylindone 
is  converted  by  sodium  in  ether  first  into  the  kelyl 
and  then  into  the  disodium  compound, 


/CPh 

\ONa 


CPhNa 

CPli 


OOKTa 


Alcohol  converts  the  second  compound  into  2  :  3 -di¬ 
phenyl-  1  -hydrindone,  methyl  iodide  affords  2  ;  3 -di¬ 
phenyl-2  :  Z-ditnethyl- 1  -hydrindone,  m.  p.  166—167°, 
and  carbon  dioxide  gives  2  :  3 -diphen yl-l -hydrindo ne - 
3 -carboxylic  acid ,  m.  p.  181°  (decomp.). 

[With  H.  Willstadt.] — Phenyl  diphenylyl  ketone 
sodium  mono-  and  di-ketyls  react  with  phenylthio- 
carbimide  to  give  the  compound, 
NPhNa-CS-CS-NPhNa  (cf.  Ie,  above). 

[With  A.  Knorr. ] — Benzyl  chloride  reacts  with  the 
disodium  derivative  of  benzophenone  according  to  the 
scheme  :  CAr2Na*ONa(+R*X)  — >  CAr2R"ON&,  and 
with  that  of  phenyl  diphenylyl  ketone  thus : 
OAr2Na-ONa(+2R-X)  — *  CAraR-OR.  _  Diphenyl- 
benzylearbinol  is  the  product  of  the  first  and  the 
benzyl  ether,  m.  p.  164 — 165°,  of  phenyl  A-diphenylyl- 
benzylcarbinol  that  of  the  second  reaction.  This 
carbinol,  formed  by  the  interaction  of  magnesium 
benzyl  chloride  and  phenyl  diphenylyl  ketone,  has 
m.  p.  129 — 130°  and  is  converted  by  benzyl  alcohol, 
benzene,  and  hydrogen  chloride  not  into  the  above 
ether,  but  into  aB-dvphenyl-xA-diphenylylethyleiie,  m.  p. 
134 — 135°.  Methyl  iodide  reacts  less  simply  with  the 
disodium  derivative  of  phenyl  diphenylyl  ketone,  the 
products  being  :  (1)  phenyldiphenylylmethylcarbinol, 
(2)  the  corresponding  methyl  ether,  (3)  p-i lolyl  4 -di- 
phenylyl  ketone,  m.p.  133 — 134°,  converted  by  sodium, 
followed  by  alcohol,  into  ^-phenylA'-methylbenzhydrol, 
m.  p.  110°,  and  also  obtainable  from  diphenyl  and 
p-toluoyl  chloride  in  presence  of  aluminium  chloride. 
The  carbinol  and  ether  (1  and  2)  are  not  isolable,  but 
their  presence  is  shown  by  the  conversion  of  the 
mixture  into  as -phenyldiphenylylethylene,  m.  p.  94°. 
The  carbinol  (1),  m.  p.  105 — 106°,  is  obtainable  from 
phenyl  diphenylyl  ketone  and  magnesium  methyl 
iodide,  and  readily  affords  the  methyl  ether,  m.  p.  117°. 
2 -Phenylbenzophen&M  (phenyl  2 -diphenylyl  ketone), 
synthesised  for  comparison  purposes,  has  m.  p.  90°, 
and  results  when  magnesium  phenyl  bromide  reacts 
with  2 -cyanodiphenyl,  m.  p.  41°,  b.  p.  175°/13  mm. 
The  latter  is  formed  from  phosphorus  pentachloride 
and  diphenyl- 1  -carboxylam ide .  m.  p.  176°,  obtained 
from  the  corresponding  chloride ,  b.  p.  169°/1C  mm. 

VII.  Some  scissions  using  alkali  metals. 
[With  H.  Willstadt . ] — When  powdered  sodium  is 
used  for  the  scission  of  benzophenone  dimethylacetal 
in  place  of  the  potassium-sodium  alloy  used  by 
Ziegler  and  Thielmann  (loc,  cit.)  (these  authors 
decomposed  the  product  with  carbon  dioxide  and 
obtained  benzilic  acid  methyl  ether),  there  is  formed, 
after  decomposition  by  alcohol,  diphenylmethyl- 
carbinol.  Decomposition  with  carbon  dioxide  pro¬ 
duces  some  benzilic  acid  and  some  of  its  methyl  ether, 
whilst  mercury  produces  diphenvlmethvlcarbinol.  The 
3  x 


scission  reaction  must  therefore  be  :  CPh2(QMe)2  — > 
CPha*CNa*OMe  ■>  CPh2*CMe#ONa,  the  intermediate 
compound  accounting  for  the  benzilic  acid,  etc. 

Although  it  was  expected  that  sodium  would 
convert  benzpinaeolin  diphenyl  ether  into  benzpinacol 
diphenyl  ether,  the  latter  is  not  isolated,  but  passes 
into  the  compound  CPh2*CNa*OPh?  so  that  triphenyl- 
carbinol  is  produced. 

[With  E,  Muller.]— Similarly,  9 -mot ho xy- 10- 
phenyl-  and  9  :  lO-dimethoxy-anthracene,  instead  of 
reacting  with  sodium,  so  that  methoxyl  is  replaced  by 
the  latter,  give,  respectively,  after  alcohol  decom¬ 
position,  10  :  I0f -diphenyl-9  :  9'  :  10  :  IQ' -tetmhydro- 
9  :  9 '-dianthranyl,  m.  p.  260°  (also  obtained  by  the 
sodium-alcohol  process  from  10  :  10' -diphenyl-9  :  9'- 
dianthranyl),  and  9-hydroxy-  10-methoxyanthracene 
(isolated  as  the  benzoate).  Iodine  converts  the  second 
sodium  product  into  dimethoxydianthrone. 

E.  E.  Turner. 

Quantitative-  analysis  of  org*ano-lead  com¬ 
pounds.  H.  Gilman  and  J,  Robinson  (J.  Amer. 
Ghem.  Soc.,  1928,  50,  1 7 14 — 17 16). — Derivatives  in 
which  lead  is  directly  attached  to  aryl  groups  cannot 
be  satisfactorily  analysed  by  existing  methods  (cf. 
Griittner  and  Krause,  A.,  1916,  i,  684  ;  Calingaert,  A,, 
1925,  i,  798).  Correct  results  are  obtained  by 
oxidising  the  sample  (0*5  g.)  by  means  of  sulphuric 
and  nitric  acids  (cf.  Xoyes  and  Bray,  A.,  1907,  ii,  391), 
completely  removing  the  nitric  acid,  and  separating 
the  lead  sulphate  in  the  usual  way. 

H.  E.  F.  Notton. 

Hydrolysis  of  polypeptides  by  JV-alkali  and 
by  the  enzymes  of  the  pancreas.  E.  Adder- 
harden  and  H.  Brockman n  (Fermentforsch.,  1928, 
9,  430»“ 438). —The  chloroacetyl,  m.  p.  136—137° ; 
glycylt  m.  p.  241—242°;  dl-o t-bromopropionyl,  m.  p. 
157—158°;  d balanyl,  m.  p.  254 — 255°  (decomp.) ; 
benzoyl,  m.  p.  189—190°;  d -cc-bromo-y-methylvahryl, 
m.  p.  150—152°  (decomp.),  [a]g  —33*2°  in  alcohol, 
and  1  -leucyl,  m.  p.  240°  (decomp.),  derivatives  of 
dl-  a-  aminobutyryl-d-l-  a- amino  butyric  acid  arc  pre¬ 
pared  by  the  usual  methods,  also  chloroacetyl- dldeucyl- 
dl- vL-aminoheptoic  acid,  m.  p.  147*5°,  and  glycyl- dl- 
leucyl-dl-a-aminoheptoic  acid,  m.  p.  240°  (decomp.). 
The  dipeptide  and  the  Z-leucyl  tripeptide  are  not 
hydrolysed  by  W-sodium  hydroxide  in  123  hrs.  at  37° 
(cf.  this  vok,  81) ;  in  the  cases  of  the  glycyl  and 
alanyl  derivatives,  glycine  and  alanine  are  eliminated. 
The  benzoyl  derivative  is  hydrolysed  slowly,  without 
formation  of  free  benzoic  acid.  Of  glycyl-  and 
dl-leucyl-di-aminoheptoic  acids,  the  former  is  hydro¬ 
lysed  but  not  the  latter.  Glycine  is  slowly  eliminated 
from  glycyl-eZJ-leucyi-d^a-aminoheptoic  acid.  Since 
dZ-a-aminobutyryl-d^a-aminobutyric  acid  is  decom¬ 
posed  in  part  by  pancreas  enzymes,  it  would  appear 
to  be  a  mixture  of  the  dd-  and  ^-modifications,  not 
of  dl-  and  M-forms.  Pancreas  enzymes  do  not 
hydrolyse  the  benzoyl  derivative,  but  the  glycyl-  and 
alanyl- tripeptides  are  attacked,  the  former  more 
slowly,  the  latter  more  rapidly  than  by  alkali. 

F  E.  Day 

Enzymic  decomposition  of  polypeptides  con¬ 
taining  I-hydroxyproline.  E.  Abderhalden  and 
W.  Koffel  {Fermentforsch.,  1928,  9,  439 — 445). — 
The  following  substances  have  been  prepared. 
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Chloroacelyld-hydroxy proline,  m.  p.  160°;  glycyld- 
hy  dr  oxy proline,  m.  p.  215°,  [«Jg  —50-79°  in  water ; 
dl-  oc-  h  romo-y-methylva  leryl  - 1  -  hydroxyprol  me,  ni ,  p . 
155°;  dl deucyld-hydroxyprohne,  ra.  p.  234°,  [aj20 
—  30*97°  in  water.  Glycyl-Z-hydroxyproline  is 
hydrolysed  by  erepsin,  but  not  by  pepsin  or  trypsin. 
None  of  these  enzymes  attacks  tfZZ-leueyl-Z-hydroxy- 
proline.  iV-Hy drochlori c  acid  is  practically  without 
action  on  either  dipeptide  at  37°,  at  which  tem¬ 
perature  N -sodium  hydroxide  hydrolyses glyeyl-Z- hydr¬ 
oxy  proline,  but  not  the  leucyl  compound.  During 
the  preparation  of  dZ4eucyl-Z-hydroxyproline,  a  sub¬ 
stance,  ra,  p.  168°,  was  isolated,  apparently  hydroxy- 
y-methylvaleryld-hy  dr  oxy  proline.  F.  E.  Day. 

Enzymic  decomposition  of  polypeptides.  E. 
Abderhalden  and  H.  Brockmann  ( F ermentf orsch , , 
1928, 9,  446 — 461 ) .  Improvements  in  the  methods  for 
preparing  d-alanine,  d-a-bromo-y-methylvaleryl 
chloride,  and  Z  ~  a  -  bromopropionyl  chloride  are 
described,  and  from  these  the  synthesis  of  glycyl- d- 
alanyl4-leucylglycyl~d~ala?iine  has  been  carried  out. 
Chloroacetyl-d- alanine  and  its  ammonium  salt,  from 
which  glyeyi-d -alanine  is  obtained  by  heating  with 
alcoholic  ammonia :  d- a- bromo-y -methylvaler  vlglycyl- 
d- alanine,  m.  p.  132^133°,  [a]?}  +31-2°±0-3°  in 
alcohol ;  these  constants  are  higher  than  those  given  by 
Fischer  (A.,  1909,  i,  386)  and  cZ- a-bromo-y-methylvaler- 
amide  was  isolated  as  a  by-product.  Next  Z-leueyl- 
glycyl-d-alanine  and  its  d-x-bromoisopropionyl  deriv¬ 
ative,  m.  p.  157 — 158°,  [ajg  +12*9°  in  alcohol,  —27*95° 
in  water,  d- a lanyl - 1- leucylglycyl-d- alanine  (decomp. 
240° ),  [a]fj  —28*0°  in  water,  chloroacetyl-d~alanyld- 
leucylglycyl-d-alanine,  m.  p.  143 — 147°,  [oejjj  —45-5° 
in  alcohol,  and  finally^  glycyl-d-alanyl-Z-leucylglycyl- 
d-alanine,  decomp.  232°,  [afljj  —70-6°  in  water.  The 
pentapeptide  is  precipitated  by  saturated  ammonium 
sulphate  and  gives  a  strong  red  biuret  reaction. 
At  37°  it  is  rapidly  hydrolysed  by  trypsin  (pK  8-4)  and 
by  JV-sodium  hydroxide,  less  rapidly  by  erepsin 
{'Pn  7*8),  and  only  slightly  by  JV-hydrochloric  acid. 

Trypsin  is  without  action  on  Z-leucylglyeyl-tZ- 
alanine,  which  is  rapidly  hydrolysed  by  erepsin, 
mainly  at  the  leucyl-glycyl  linking ;  <Z-alanyl-Z-leucyl- 
glycyhd-alanine  is  hydrolysed  by  both  enzymes  at  a 
moderate  rate.  The  results  may  be  to  some  extent 
vitiated  by  imperfect  separation  of  the  enz^^mes,  but 
are  confirmatory  of  the  hydrolysis  of  pen tapep tides 
by  trypsin  (cf.  Waldsehmidt-Leitz ,  Grassmann,  and 
Schlatter,  A.,  1927,  1112).  F.  E.  Day. 

Enzymic  decomposition  of  polypeptides  of 
various  composition.  E.  Abderhaldex  and  H. 
Sickel  (Fermentf  orsch.,  1928,  9,  462—484). — The 
preparation  of  the  following  substances  and  the 
action  of  erepsin  and  trypsin  on  the  polypeptides 
are  described  :  d-a-bromo-y-methylvaleryl-d-valine ; 
Z-leueyl-eZ-valine,  hydrolysed  by  erepsin  but  not  by 
trypsin  ;  d~ a-brcmiopropionyl-Lleucyl- d - val in e ,  m.  p. 
165°,  [ot]D  —34°  in  alcohol ;  d-alanyl-l-leucyl-d- valine, 
hi.  p.  243 — 245°  (decomp.),  [a]Jj  —60°  in  water, 
readily  hydrolysed  by  erepsin,  but  not  by  trypsin ;  a 
second  modification  of  this  substance  having  similar 
physical  properties,  ‘  except  that  its  solubility  in 
water  at  1S°  is  4T  g.  per  100  c.c,,  against  044  g.  of 


the  chief  product,  and  probably  a  stable  mixture  of 
optical  isomerides,  unacted  on  by  erepsin;  cMoro- 
acetyld-alanyld-leucyl-d-valine,  in.  p.  204—205°,  [a]# 
—  69-6°  in  alcohol;  glycyl<\-alamjld4eucyl-d-valine, 
m.  p.  240°  (decomp.),  [a]iJ  —98°  in  water  (+2H20), 
hydrolysed  by  erepsin,  little  if  at  all  by  trypsin; 
d-a- bromo  -  y  -  methylvaler  ylglycyl  -  d  -  alanyl  - 1  -  leucyl  -  d  - 
valine,  m.  p.  187°  (decomp.),  [a]g  -34*5°  in  alcohol ; 
1  -  leucyl  glycyl- d -ala  nyl -l-leucyl- d-  va  line ,  m.  p.  205° 
(decomp.),  [a]\J  —604°  in  methyl  alcohol,  hydrolysed 
both  by  erepsin  and  by  trypsin,  more  rapidly  by  a 
mixture  of  both  enzymes.  An  attempt  to  deduce  the 
point  of  enzymic  attack  by  observation  of  change  of 
aD  was  unsuccessful.  F.  E.  Day. 

Action  of  erepsin  and  trypsin  on  polypeptides 
containing  d-glutamic  acid.  E.  Ab der harden 
and  E.  Rossner  (Fermentf orsch ,  1928,  9,  494—500). 
— In  preparing  glyeyl-cZ-glutamie  acid,  the  inter¬ 
mediate  chloroacetyl-eZ-glutamic  acid  is  best  purified 
as  the  ammonium  salt,  d- x-Broino-y-metliylvaleryl- 
glycyl-d-glutamic  acid ,  [ajg  +24*6°  in  methyl 
alcohol,  is  converted  into  1  - hucylglycyl- d-glutamic 
acid,  [a]‘g  254°  in  water,  by  treatment  with  25% 
aqueous  ammonia,  since  alcoholic  ammonia  leads  to 
anhydride  formation.  This  compound  gives  a 
positive  ninhydrin  reaction,  a  bluish-violet  biuret 
reaction,  and  is  not  precipitated  by  saturated 
ammonium  sulphate.  It  is  widely  disintegrated  by 
A7- sodium  hydroxide  and  by  5N-hydrochloric  acid  at 
37°;  one  CO-NH  linking  is  broken  by  erepsin,  but 
trypsin  has  practically  no  action.  Z-Leucyl-  and 
rfZ-leucyl-cZ-glutamic  acids  are  only  very  slowly  and 
slightly  attacked  by  A- alkali,  erepsin,  or  trypsin. 
Glycyl-d-glutamic  acid  is  hydrolysed  by  rV-alkali,  5N- 
hydrochloric  acid,  and  erepsin,  but  not  by  trypsin. 
The  action  of  extract  of  dried  pancreas  on  Z-leucyl- 
and  glycyl -d-glutamic  acids  is  similar  to  that  of  erepsin. 

F.  E.  Day. 

Enzymic  decomposition  of  polypeptides  by 
erepsin  and  by  trypsm-kmase.  Polypeptides 
containing  l-cystine.  E.  Abderhalden  and  W. 
Koppbl  (Fermentforsch.,  1928,  9,  516 — 523). — By 
the  usual  methods  the  authors  prepared  di-(dbalanyl)- 
Z-cystine,  d%  -  (d  -  a  -  bromoisovaleryl  -  d  -  alanyl)  - 1 » cystine, 
m.  p.  155°,  [a] —18*6°  in  alcohol ;  di-(d-valyl-d- 
alanyl) d-cy stine,  [a]Jf  —102*6°  in  Ar- hydrochloric  acid; 
di-(d-a-bromo propionyl- d-  valyl- d-ala  nyl ) -hey stine,  m.p. 
163°,  [a]'|?  +134°  in  alcohol;  di-(d-dtanyl-d-yalyl-d- 
alanyl)d-cy stine,  [a]D—  79*4°  in  N- hydrochloric  acid, 
precipitated  by  ammonium  sulphate ;  di~(d-at-bromo- 
y  -  methylvaler  yl  -  d  -  ala  nyl  -  d  -  valyl  -  d  -  alanyl)  - 1  -  cystine , 
m.  p.  164°,  [a]Jf  *4-34*3°  in  alcohol ;  di-(Z-leucyl-d- 
alanyl-d-valyl-d-alanyl)-Z-cystine,  [a]5f  —74*6  in 

N- hydrochloric  acid.  Erepsin  acted  rapidly  on  the 
tri-  and  penta-peptides,  less  strongly  on  the  hepta- 
peptide,  not  at  all  on  the  nonapeptide.  The  last  was 
attacked  readily  by  trypsin- kinase,  the  heptapeptide 
still  more  vigorously.  The  tripeptide  was  not 
affected,  and  the  pentapeptide  only  comparatively 
slowly  by  trypsin-kinase.  The  action  of  these 
enzymes  on  di- ( Z-leueyl) -Z- cystine,  di-(Z~leucylglycyl)4~ 
cystine,  and  di-(Z-leucyl-d-alanine)Z-cystine  was  similar 
to  that  on  the  above  tri-  and  penta-peptides. 

F.  E.  Day. 
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Specific  adaptation  of  polypeptidases,  E. 
Abderhalden  and  E.  Schwab  (Fermentf  orsch . , 
1928,  9,  501 — 515). — In  continuation  of  previous 
attempts  to  determine  the  molecular  groupings 
attacked  by  different  enzymes  (el  A.,  1927,  1112), 
the  phenylearbamido-eompounds  of  dMeucylglyeine, 
glycyl-dl-a«aminokeptoic  acid ,  m.  p.  181s,  glycyl-d 1*«- 
amim-n-ocloic  add ,  m.  p,  185°,  glycyl-htyrosine, 
decomp,  about  128°,  glycyl-dlserine,  dZ-leucyl- 
glycylglycine,  and  \4eucylglycyl-l4euc ine ,  an  oil,  were 
submitted  to  the  action  of  erepsin  and  of  trypsin- 
kinase.  All  were  hydrolysed  by  the  latter,  not  by 
the  former.  Naphthalene-2 -sulphonyl  derivatives  of 
glycyWIdeucine,  dU leu cyl glycine,  glycyU-tyrosine, 
and  glycyl - dl-phenylalanine  were  hydrolysed  by 
trypsin-kinase,  but  not  naphthalene- 2 -sulphonyl- 
glycylglycine.  The  latter,  also  the  p-naphthalene- 
sulphonyl  derivatives  of  glycyl-dMeucine  and  rfMeucyl- 
glycine,  were  not  hydrolysed  by  erepsin.  Neither 
enzyme  acted  on  carbethoxyglycylglycine  ester.  By 
condensing  2-pyrrolidonc-5- carboxyl  chloride  with 

tyrosine  ester  in  chloroform,  2-pyrrolidone-5-carb- 
oxyltyrosine,  decomp,  250°,  and  glutamyltyrosine, 
a  syrup,  were  prepared.  The  latter  was  hydrolysed 
by  erepsin  and  by  trypsin.  Of  dl-hucyltriglycyl-dl- 
serine  (decomp,  above  175s;  not  precipitated  by 
ammonium  sulphate)  and  dMeucyltriglycyltyrosine, 
the  former  was  hydrolysed  by  erepsin,  not  by  trypsin ; 
the  latter  by  trypsin,  not  by  erepsin.  Only  poly¬ 
peptides  containing  certain  amino-acids  are  capable  of 
hydrolysis  by  erepsin  and  then  only  if  the  amino- 
group  is  free  (ef.  Eider  and  Joseph  son,  A.,  1927,  696). 
The  amino-group  thus  appears  to  be  the  point  of 
attack  by  erepsin,  but  not  by  trypsin.  The  results 
suggest  the  composite  nature  of  both  enzymes. 

F.  E.  Day. 

Enzymic  decomposition  of  polypeptides  of 
various  composition  and  their  behaviour  to 
JV-alkali,  Polypeptides  containing  mainly 
K-leucine.  E.  Abderhalden  and  R,  Fleisoh- 
mann  (Fermentforsch,,  1928,  9,  524 — -533).— 

dl-Leucine  was  prepared  from  iso" valer aldehyde  and 
resolved  by  fractionation  of  the  brucine  salt  of  its 
formyl  derivative.  From  it,  Meucyl-Meucine ; 
benzoyl-h leucyl- \4eucine,  m.  p.  133°,  [«]§  — 49T4°  in 
Ar-sodium  hydroxide  ;  phenylcarbamido  - 1  -  leucyl  - 1  - 
leucine,  m.  p.  198°,  [*]?}  —68-66°  in  17-sodium 
hydroxide;  chloroaceiyl44eucyl~l4eucine,  m.  p.  180 — 
182°,  [x]~5  —51-72°  in  alcohol ;  glycyl -\4eueyl-hleucine, 
ni.  p.  232—234°  (decomp.),  [«]f  —67-01°  in  alcohol; 
cl  - « -bromo-y-meihylvaleryl44eucyl-\4eucinei  m,  p. 
212%  [a]§  -—38*04°  in  alcohol ;  \4eucyl-\4mcyl-\- 
leucine ,  [oc]f  ~5T36°  in  AT-sodium  hydroxide ;  cMoro- 
Qcetyl44eucyl-I4eucyl~\4eucine}  m.  p.  193°  (decomp.), 
E*]d  —76-19°  in  alcohol;  glycyl44emyl44eucyl-b 
leucine ,  [a]#  —78*63°  in  AT-sodium  hydroxide; 
d  -  st-  bromo  -  y  -  methylvaleryl -1- leucyl  - 1  -  leucyl -I- leucine, 
m,  p.  224°,  [a]D  —70*55°  in  alcohol ;  \4eucylA4eucyl- 
I4eucyhl4eucine ,  [«]§  —89-95°  in  N- sodium  hydroxide ; 
ddoroacetyl  - 1  -  leucyl  - 1  -  leucyl  - 1  -  leucyl  - 1  -  leucine,  [a]’f 
—83*9°  in  alcohol ;  glycyl-\4eucyl44eucyl~l4eucyl-l- 
leucine ,  [cc]g  —118°  in  N- sodium  hydroxide,  d-cc- 
bromo  -  y  -  meihylvahryl  - 1  -  leucyl  - 1  -  leucyl  - 1  -  leucyl  - 1  - 
leucine,  [«]£  —94-5°'  in  alcohol,  and  \4eucyl44eucylA~ 
leueyl~14eucyl44encme  were  prepared.  The  last  penta- 


peptide  was  insoluble  even  in  N-alkali.  LLeiicyl-I- 
leucineand  glycyl-Z-leucyl* Meucine  were  readily  hydro¬ 
lysed  by  erepsin ,  but  only  slightly  by  trypsin.  None  of 
the  polypeptides  containing  only  Z- leucine  was  hydro¬ 
lysed  by  N -sodium  hydroxide  at  37°,  but  the  glycine 
was  eliminated  from  the  tri-,tetra-,  and  penta-peptides 
containing  this  as  the  end  member  of  the  chain.  It  is 
remarkable  that  in.  the  case  of  phenylcarbamido-!- 
leucyl-Z-leucine,  Ar-sodium  hydroxide  yielded  racemic 
phenylearbamidoleucine  and  leucine.  F.  E.  Day, 

Colour  reactions  with  lecithin.  D.  Migliacci 
Boll.  china.  farm.,  1928,  67,  324 — 325). — The  colour 
reactions  obtained  on  the  addition  of  a  concentrated 
sulphuric  acid  to  a  mixture  of  a  2*5%  solution  of 
lecithin  in  alcohol  with  a  1%  solution  of  each  of  the 
following  aldehydes  in  alcohol  is  described :  furfur- 
aldehyde,  benzaldehyde,  s&licylaldchyde,  anisalde- 
hyde,  vanillin,  and  piperonal.  E,  A.  Lunt. 

Homogeneity  of  casein.  K.  Linderstrom- 
Lang  (Z.  physiol.  Chem.,  1928,  176,  76 — 78). — 
Casein,  prepared  from  milk  by  precipitation  with 
dilute  hydrochloric  acid,  washed  with  water,  and 
dried  with  alcohol  and  ether,  has  been  extracted 
repeatedly  with  60%  alcoholic  0-001— 0-00227- hydro¬ 
chloric  acid  and  the  extracts  have  been  treated  with 
sodium  hydroxide.  The  precipitates  obtained  were 
washed  and  dried  with  alcohol  and  ether,  and  these 
and  other  fractions  have  been  analysed.  Significant 
differences  were  observed  in  the  phosphorus  content 
(0*15 — -T0%),  tryptophan  (14—2*3%),  and  tyrosine 
(3*8— 6*1%),  with  smaller  variations  in  arginine, 
monoaminodicarboxylic  acids,  and  lysine.  Treat¬ 
ment  with  the  acid  alcohol  did  not  affect  the  casein 
in  any  way  and  the  whole  product  is  identical  physic¬ 
ally  and  chemically  with  the  original  preparation. 
The  results  indicate  a  non-homogeneity  of  casein. 

A.  Worm  all. 

Racemisation.  VII,  Action  of  alkali  on 
casein.  P.  A.  Levenb  and  L-  W,  Bass  (J. 
Biol.  Chem.,  1928,  78,  145 — 157). — The  mixture  of 
amino -acids  obtained  by  heating  casein  (4  hrs.  at 
125°  with  517- hydrochloric  acid)  has  ag  +1*8° ;  treat¬ 
ment  of  casein  with  sodium  hydroxide  at  25° 
causes  racemisation,  the  degree  of  which  increases 
with  the  time  and  with  the  concentration  of  the  alkali ; 
heating  at  125°  with  alkali  causes  complete  racemis¬ 
ation.  Casein  therefore  behaves  differently  from 
the  polypeptides  and  diketopiperazines  previously 
investigated,  and  also  from  gelatin.  It  is  suggested 
that  casein  is  composed  either  of  exceptionally 
stable  diketopiperazines  or  of  amino-acids  linked  in  a 
manner  peculiarly  favourable  to  racemisation. 

C.  R.  Harington. 

Analysis  of  mixtures  of  ethyl  alcohol,  ethyl 
acetate,  acetic  acid,  and  water.  III.  Determin¬ 
ation  of  minute  quantities  of  acetic  acid.  IV. 
General.  S,  Poznanski  (Roez.  Chem.,  1928,  8, 
203—27 1 ,  272—274). — A  more  detailed  account  of 
work  already  published  (this  voL,  784), 

Colorimetric  micro-determination  of  bile 
salts,  O.  Coquelet  (Compt.  rend.  Soe.  Biol.,  1927, 
97,  1815— -1818 ;  Chem.  Zentr.f  1928,  it  1444).— An 
alcoholic  solution  {0*5  c.c.)  of  the  pure  salt  or  acid  is 
treated  with  1%  alcoholic  furfuraldehyde  solution 
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(0*1  c.c.),  and  concentrated  sulphuric  acid  (0*5  c.e.)  is 
added  so  that  the  liquids  do  not  mix.  A  comparison 
is  similarly  treated.  The  contents  of  the  tubes  are 
then  rapidly  mixed,  5  c.c.  of  a  mixture  of  chloroform 
and  alcohol  (5  :  2)  are  added,  and  after  10  min.  the 
tubes  are  examined  colorimetrically.  For  the  deter¬ 
mination  of  bile  salts  in  bile,  two  or  three  determin¬ 
ations  are  made  on  aliquot  portions  of  a  quantity  of 
bile  containing  0*5 — 2  mg.  of  salts.  The  bile  is 
rendered  alkaline  by  shaking  with  ether  and  5% 
sodium  hydroxide  solution ;  the  aqueous  paste  is 
decanted,  and  dried  after  being  nearly  neutralised  with 
oxalic  acid.  The  residue  is  extracted  for  10  min. 
with  chloroform,  washed  twice  with  chloroform,  and 
the  solution  evaporated  at  a  low  temperature.  The 
bile  salts  in  an  alcoholic  solution  of  the  residue  are 
determined  as  above.  Chemical  Abstracts. 

Determination  of  morphine  in  Codex  prepar¬ 
ations.  L.  M  a  pen  lie  (Bull,  boc .  l?harni ,  Bordeaux, 
1927,  05,  157—178;  Chem.  Zentr.,  1928,  i,  1444— 
1445). — Deiuges’  reaction  (A.,  1911,  ii,  79)  is  applied 
quantitatively.  The  chief  difficulty  is  the  decoloris- 
ation  of  the  solution ;  this  is  only  partly  effected  by 
calcium  hydroxide.  Instead  of  copper  sulphate 
solution,  a  mixture  of  copper  sulphate  and  hydro¬ 


chloric  acid  is  employed  as  catalyst.  The  method  is 
applied  to  various  pharmaceutical  preparations. 

A.  A.  Eldridge. 

Alkalisation  of  ash  at  the  expense  of  alkali 
chlorides,  a  source  of  error  in  determining1 
organic  acids  by  Hehnerfs  method.  P.  Fleur y 
and  P.  Ambert  (J.  Pharm.  Chirm,  1928,  [viii],  8, 
5—11). — Hehner’s  method  of  determining  organic 
acids  in  the  presence  of  mineral  acids  uses  the  con¬ 
version  by  heat  of  their  sodium  salts  into  sodium 
carbonate  which  can  then  be  titrated.  Contrary  to 
expectation,  natural  and  synthetic  gastric  juices  on 
incineration  gave  alkaline  ashes.  Determinations  of 
the  alkalinity  of  the  ash  obtained  by  incinerating 
in  the  presence  of  sodium  chloride  21  members  of 
the  following  groups  :  amino-acids,  proteins,  bases, 
alkaloids,  purines,  nitrogen-free  aliphatic  compounds, 
and  nitrogen-free  aromatic  compounds,  indicated  that 
alkalisation  with  decomposition  of  sodium  chloride 
occurs  chiefly  with  certain  nitrogenous  substances,  e,g.f 
uric  acid,  xanthine.  It  is  thought  that  the  substance 
responsible  for  the  disappearance  of  hydrochloric  acid 
in  the  course  of  incineration  itself  also  disappeared. 
Hence  Hehner’s  method  for  determining  organic  acids 
in  gastric  juice  is  limited  to  cases  where  such  acids 
predominate.  R.  A.  Pratt. 
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Haemocyanin.  V.  Oxygen  dissociation  curve 
of  hsemocyanin  from  the  snail  (Helix  pomatia) 
in  dialysed  solution.  E.  Stedman  and  (Mrs.)  E. 
Stedman  (Biochem.  J.,  1928,  22,  889 — 901 ;  cf.  A., 
1926,  1164;  1927,  689). — The  oxygen  dissociation 
curve  of  hmmocyanin  from  the  snail  has  been  deter¬ 
mined  at  a  temperature  of  23°  and  at  pn  values 
ranging  from  4*04  to  9*04.  No  detectable  change  in 
the  curve,  which  is  hyperbolic,  was  observed  with 
change  in  joH.  It  is  deduced  from  the  results  that 
one  molecule  of  haemoevanin  combines  with  one 
molecule  of  oxygen  and  that  each  molecule  of  the 
pigment  contains  two  atoms  of  copper.  Hsemocyanln 
is  molecularly  dispersed  in  solution.  S.  S.  Zilva. 

Changes  in  the  oxygen  capacity  of  rabbit’s 
haemoglobin  following  partial  hepatectomy. 
B.  B.  Stemson  and  M.  C.  Hrtjbbtz  (J.  Biol.  Chem., 
1928,  78,  413 — 415). — As  in  the  case  of  splenectomy 
(A.,  1927,  1217)  removal  of  75 — 80%  of  the  liver  of 
rabbits  causes  conversion  of  part  of  the  haemoglobin 
into  a  non-oxygen-carrying  pigment,  not  identical 
with  methaemoglobin.  C.  R.  Haring  ton. 

Dependence  of  the  catalytic  and  oxidative 
actions  of  iron  on  its  condition  of  adsorption. 
R.  Kuhn  and  A.  Wassermann  (Ber.,  1928,  61,  [B]} 
1550 — 1567). — The  ability  of  hsemin  to  decompose 
hydrogen  peroxide  may  be  increased  to  more  than 
200%  by  adsorption  on  animal  charcoal.  Apart  from 
the  initial  stages  of  the  reaction,  the  activity  of 
hsemin  is  restricted  by  adsorption  by  aluminium 
oxide  ;  metastannic  acid,  as  adsorbent,  appears  without 
influence.  The  transference  of  oxygen  to  linseed  oil 
in  the  presence  of  hsemin  is  markedly  inhibited  by 


adsorption  on  charcoal  and  to  a  smaller  extent  by  the 
use  of  aluminium  oxide ;  metastannic  acid  exerts 
practically  no  influence.  Separation  of  hsemin  from 
the  adsorbent  is  not  observed  in  any  case.  The  results, 
therefore,  appear  connected  in  some  manner  with  the 
ease  of  elution  of  the  individual  adsorbates..  The 
product  when  metastannic  acid  is  used,  which  so 
closely  resembles  hsemin  in  catalytic  activity,  suffers 
elution  with  remarkable  ease  (2*5%  of  pyridine 
suffices),  whereas  the  charcoal  and  aluminium  oxide 
adsorbates  are  not  thereby  changed.  Hsemin  is 
removed  from  aluminium  oxide  by  secondary  phos¬ 
phate,  but  decomposition  of  the  charcoal  adsorbates, 
in  which  the  catalytic  activity  is  most  noticeably 
altered,  cannot  be  effected. 

The  products  obtained  by  the  adsorption  of  iron 
on  charcoal  show  enormously  enhanced  ability  to 
decompose  hydrogen  peroxide  eatalytically,  but  re¬ 
stricted  power  of  oxygen  translation.  If  the  iron  is 
“  bedded  in  ,f  the  charcoal  (for  example,  by  ignition 
of  a  mixture  of  iron  salt  and  sugar),  activation  is 
caused  in  respect  of  catalysis  and  translation. .  Ii 
ferric  chloride  is  adsorbed  by  aluminium  hydroxide, 
its  catalytic  activity  disappears,  whereas  great  restric¬ 
tion  is  observed  if  metastannic  acid  is  used.  The 
opinion  is  expressed  that  hydrogen  peroxide  and 
ferrous  iron  can  co-exist  on  charcoal  in  suitable  cir¬ 
cumstances.  The  activation  of  the  catalytic  decom¬ 
position  of  hydrogen  peroxide  by  charcoal  which  has 
been  allowed  to  adsorb  ferrie  chloride  is  attributed 
to  reduction  to  ferrous  salt  at  the  bounding  surface. 
If  a  solution  of  ferric  chloride  is  shaken  with  charcoal 
so  that  the  iron  is  not  quantitatively  adsorbed,  the 
liquid,  after  the  adsorbate  has  been  centrifuged,  gives 
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a  distinct  Prussian-blue  reaction  with  potassium 
ferrieyanide,  This  behaviour  has  not,  however,  been 
observed  in  the  simultaneous  presence  of  hydrogen 
peroxide.  Under  these  conditions  the  ferrous  iron  is 
present  only  in  the  limiting  surface,  not  in  solution. 

H.  Ween. 

Transport  numbers  of  fibrin.  D.  M.  Green¬ 
berg  (J.  Biol.  Chem.,  1928,  78,  265—280).— ^Deter¬ 
mination  of  the  transport  numbers  of  fibrin  in  dilute 
solutions  of  various  acids  and  alkalis  indicates  that 
the  protein  forms  completely  ionisabie  salts  with 
alkali  hydroxide  and  with  strong  acids ;  in  presence 
of  weak  acids  such  as  formic,  lactic,  and  phosphoric 
acids,  positively  charged  ionic  complexes  of  the 
protein  with  the  acid  are  formed.  The  electro¬ 
chemical  equivalent  of  fibrin,  measured  by  the  rate 
of  deposition  of  the  protein  on  the  anode,  varied  with 
different  methods  of  preparation. 

0 .  It .  H  AM  N  GT ON . 

Precipitation  of  blood-proteins  with  tungstic 
acid,  JL  Somogyi  (J.  Lab.  Clin.  Med.,  1927,  12. 
800—801 ) .—The  blood  is  preferably  added  to  8  yols. 
of  0*0 9 N’ sulphuric  acid;  after  laking,  1  mol.  of  10% 
sodium  tungstate  solution  is  added,  the  mixture 
shaken,  and  filtered  after  5  min. 

Chemical  Abstracts. 

Sugars  of  blood  and  plasma.  Protein-sugar. 
H.  Bierry  (Bull.  Soc.  Chim.  bioL,  1928,  10,  769 — 
778). — A  summary  of  previous  work  directing  atten¬ 
tion  to  the  importance  of  protein-sugar  in  glycsemia 
(A.,  1914,  i,  218,  346,  454;  1918,  ii,  416). 

G.  A.  C.  Gough. 

*  Comparison  of  the  Folin-Wu  and  new  Benedict 
methods  for  the  determination,  of  blood-sugar. 
A.  E.  Ostbebeeg  (J.  Lab.  Clin.  Med.,  1926,  12, 
278— 282).— Benedict’s  new  method  gives  lower  results 
than  Folin  and  Wu's  method. 

Chemical  Abstracts. 

Ergosterol  in  human  blood.  L.  Hi  Bejust, 
(Mule.)  Van  Stole,  and  E.  Dureuxl  (Compt.  rend., 
1928,  187,  311— 313).— The  unsaponifiable  fraction 
of  the  fats  isolated  from  human  blood-serum  shows  the 
three  characteristic  absorption  bands  of  ergosterol  in 
the  ultra-violet  region.  A  further  absorption  band 
at  a  wave-length  shorter  than  2700  JL  is  observed. 

G.  A.  C.  Gough. 

Cholesterol  content  of  normal  human  plasma. 
III.  So-called  alimentary  hypercholesterol¬ 
emia.  J.  A.  Gabbner  and  H.  Gainsborough 
(Biochom.  J.,  1928,  22,  1048— 1056),— The  level  of 
the  cholesterol  content  of  human  plasma  taken  while 
fasting  can  be  raised  or  lowered  by  sufficiently  pro¬ 
longed  feeding  with  diets  of  high  or  low  sterol  content. 
Such  changes  are  most  marked  as  regards  the  chole¬ 
sterol  in  eater  form.  As  a  result  of  a  single  meal, 
alimentary  hypercholesterolemia  does  not  occur  and 
there  is  no  connexion  between  the  amount  of  sterol 
ingested  and  the  cholesterol  level  of  the  plasma  during 
digestion.  As  compared  with  fasting  values,  the 
cholesterol  content  of  the  plasma  fluctuates  during 
digestion.  This  is  probably  due  to  an  active  endogen¬ 
ous  metabolism,  in  which  cholesterol  takes  part,  during 
the  process  of  digestion.  In  order  to  eliminate  dis¬ 
turbing  factors  such  as  digestion  or  muscular  work, 
it  is  important  to  use  for  comparative  purposes 


bloods  drawn  while  the  subject  is  in  a  fasting  con¬ 
dition.  S.  S.  Zllva, 

Calcium  content  o!  the  serum  of  normal 
adults.  I.  Rosen  and  F.  Kras  now  (J.  Lab.  Clin. 
Med.,  1926,  12,  157— 158).— The  normal  value  (50 
persons)  is  10*7—13*2  mg.  per  100  e.c. ;  in  no  ease 
was  less  than  10  mg,  per  100  c.c.  present. 

Chemical  Abstracts. 

Determination  of  calcium  in  whole  blood. 
W.  R,  Oaven  anil  A.  Cantargw  (J.  Lab.  Clin.  Med., 
1926,  12,  76— 77).— Blood  (2  c.c.}  is  mixed  with  4% 
ammonium  oxalate  solution  (2  c.c.)  in  a  graduated 
centrifuge  tube,  and  after  1  hr.  the  mixture  is  centri¬ 
fuged  at  a  high  speed  for  10  in  in.  The  supernatant 
liquid  is  poured  away,  the  tube  inverted  on  filter” 
paper  for  5  min,,  the  precipitate  washed  once  with 
distilled  water  (5  c.c.)  and  once  with  dilute  ammonia 
solution  (2  vol,-%  of  concentrated  solution ;  3  c.c.), 
and  the  mat  is  broken  up  with  a  spray  of  tf-sulphuric 
acid  (2  c.c.).  After  being  kept  at  100°  for  1  min. 
the  solution  at  75°  is  titrated  with  0 *0 1  Ar -permangan  - 
ate  solution.  Chemical  Abstracts, 

Determination  of  chlorides  in  blood  or  urine. 
8.  L,  Lieboef  (J.  Lab.  Clin.  Med.,  1927,  12,  702— 
706). — The  solutionis  neutralised  with  calcium  carbon¬ 
ate  and  titrated  with  silver  nitrate  solution,  using 
chromate  as  indicator ;  controls  are  used,  and  alkaline 
urine  is  first  acidified.  Chemical  Abstracts, 

Determination  of  sodium  in  blood-serum  or 
-plasma.  M>  D.  Rourkk  (J,  BioL  Chem.,  1928, 
78,  337— 344)  —A  modification  of  the  method  of 
Kramer  and  Gittleman  (A.,  1925,  i,  180)  is  described 
by  which  sodium  may  be  determined  in  0*3  g,  of 
blood-serum  or  -plasma  with  an  error  of  ±2%.  The 
average  sodium  content  of  human  blood-plasma  is 
0*339%.  C.  R.  Haetngtof. 

Disappearance  of  hydrocyanic  acid  from 
blood.  E.  Kohn-Abrest  and  Loth  (Coinpt.  rend, 
1928,  187,  362—364).—“  Serum  JJ  free  from  reducing 
sugars,  separated  from  hog’s  blood  by  adding  80  e.c. 
of  25%  trichloroacetic  acid  per  litre  of  blood,  boiling, 
filtering,  and  addition  of  sodium  hydroxide,  was 
treated  with  hydrocyanic  acid  in  the  presence  and 
absence  of  dextrose  at  20°  and  at  37  In  the  absence 
of  dextrose  there  was  no  loss  of  hydrocyanic  acid  in 
7  days  at  20°;  at  37°  the  loss  was  17*2%  in  2  days 
and  this  figure  did  not  increase  in  7  days.  In  the 
presence  of  an  amount  of  dextrose  corresponding  with 
that  normally  present  in.  human  blood,  31%  of  the 
hydrocyanic  acid  disappeared  in  2  days  at  2CL  and 
70%  in  4—7  days;  at  37 3  the  loss  was  68%  in  2 
days,  71%  in  4  days,  and  88*5%  in  7  days.  Similar 
experiments  on  the  whole  blood  (with  2%  of  borax) 
showed  losses  of  hydrocyanic-  acid  amounting  to  7*3%, 
10*3%,  and  10*8%  in  2,  4,  and  7  days,  respectively, 
without  dextrose,  arid  14*4%,  24*1%,  and  21*1%, 
respectively,  in  presence  of  dextrose  at  20' y;  at  37° 
the  corresponding  losses  were  7*2,  43*8,  and  26*2%, 
and  31*3,  51*5,  and  82*7%,  respectively.  “  Dissimul¬ 
ated  51  hydrocyanic  acid,  f.e.,  as  thiocyanate,  was 
detected  in  the  hog’s  blood  at  20°  only  to  the  extent  of 
5%  after  7  days  at  20  A  These  results  Indicate  that 
dextrose  is  less  active  in  whole  blood  than  in  serum, 
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and  are  not  in  accordance  with  the  observed  absence 
of  hydrocyanic  acid  from  the  blood  of  victims  of 
hydrocyanic  acid  poisoning.  R.  Brightman, 

Blood  stains,  P,  Karpov  (Bull.  Univ.  Aste 
Ccntrale,  1927,  No,  16,  152 —  153). — 1 The  stain  is 
extracted  with  Taraneek’s  reagent  (physiological 
sodium  chloride  solution  containing  0-25%  of  sodium, 
carbonate)  or  Grigoviev’s  reagent  (20%  alcohol  con¬ 
taining  04  %  of  sodium  carbonate) .  In  a  modification 
of  van  Deen’s  test  the  solution  is  mixed  with  1—3 
drops  of  guaiacum  tincture  and  1  drop  of  ozonised 
turpentine,  and  shaken  with  ammonia  solution,  which 
becomes  blue.  For  the  microscopical  test,  the  form¬ 
ation  of  hasmin  and  hsemochromogen  crystals  by 
Bokarius1  method  is  preferred.  Halogen ohematin 
crystals  were  best  obtained  in  presence  of  halogen, 
chloroform,  or  iodoform;  hsemochromogen  crystals 
were  best  produced  in  presence  of  sodium  sulphide 
and  pyridine.  Chemical  Abstracts. 

Benzidine  test  for  blood,  K.  Scheringa 
(Pharm.  Weekblad,  1928,  65,  712— 713),— The  bine 
colour  resulting  from  the  action  of  oxidising  substances 
on  benzidine  is  produced  by  hydrogen  peroxide  only 
if  a  catalyst  be  present.  Blood,  even  at  a  dilution  of 
1/10,000,  is  such  a  catalyst,  as  also,  however,  are 
numerous  inorganic  materials,  iodides,  and,  after 
heating,  substances  of  high  protein  content ;  the  test 
is  therefore  less  specific  if  the  material  to  be  tested 
has  been  strongly  heated.  H.  F.  Gxllbe. 

Precipitin  test  lor  Mood.  H.  S.  Shrewsbury 
(Analyst,  1928,  53,  380). — It  is  advisable  to  test  the 
blood-stain  solutions  so  that  they  may  be  within  the 
range  for  the  precipitin  reactions,  and  it  was 
found  that  rolling  the  antiserum  down  the  side  of 
the  tube  inclined  at  45°  through  the  solution  of  the 
stain  gave  more  definite  zone  reactions  than  layering. 
In  Trinidad  sera  will  remain  potent  only  for  3  months 
even  when  kept  on  ice.  D.  G,  Hewer. 

Precipitin  test  for  blood.  G.  R,  Lynch  (Analyst, 
1928,  53,  435 ;  of,  preceding  abstract), — Factors  such 
as  temperature  (hiring  transit,  amount  of  agitation 
received,  age,  and  other  unknown  influences  render 
all  purchased  sera  undesirable,  and  it  is  considered 
essential  that  every  worker  should  make  his  own 
sera.  “  D.  G.  Hewer, 

Colloid-chemical  significance  of  electrolytes 
for  precipitation.  N*  Hayasht  (Sei-i-Kwai  Med. 
J.,  1927,  46,  3— 5).— Various  salts  can  be  substituted 
for  sodium  chloride  in  the  agglutination  reaction 
within^  various  limits  of  concentration.  The  pre¬ 
cipitation  is  mainly  due  to  the  cation,  but  the  anion 
also  lias  an  effect.  Chemical  Abstracts. 

Action  of  ultra-violet  rays  on  complement. 
J,  Gordon  and  A.  Wormall  (Biochem.  J.,  1928,  22, 
909—91 9)  .—Complement  of  guinea-pig  serum  is  readily 
inactivated  by  ultra-violet  rays.  When  the  serum  is 
diluted  with  water  or  with  0*9%  sodium  chloride 
solution  the  process  of  inactivation  proceeds  more 
readily.  This  inactivation  is  primarily  due  to  the 
inactivation  or  destruction  of  the  heat-labile  com¬ 
ponents.  The  relatively  heat-stable  components  are 
not  affected  appreciably  by  irradiation.  The  separate 
irradiation  of  the  isolated  globulin  and  albumin  frac¬ 


tions  produced  an  inactive  complement,  when  recom¬ 
bined,  Inactivation  in  these  circumstances  was  more 
rapid  owing  to  dilution.  This  deleterious  effect  of 
ultra-violet  rays  on  the  activity  of  the  complement  is 
not  due  to  oxidation,  although  the  rate  of  inactivation 
in  a  vacuum  is  slightly  less  than  that  in  air.  Irradi¬ 
ation  of  guinea-pigs  with  ultra-violet  rays  does  not 
increase  appreciably  the  complement  activity  of  the 
serum,  nor  does  the  serum  of  guinea-pigs  kept  in  the 
dark  show  any  marked  loss  in  this  activity. 

S  S  ZhiVa 

Oxidases  and  peroxidases  of  the  red  bone- 
marrow,  uncombined  with  hemoglobin.  I. 
A.  Neumann,  II.  A.  Neumann  and  E.  Gratzl 
(Folia  Hsematol,,  1927,  35,  8  pp.,  27  pp. ;  Chew. 
Zentr.,  1928,  i,  1198). — I.  The  term  “  oxone  ”  is 
applied  to  substances  which,  owing  to  the  presence 
of  oxidases  and  peroxidases,  have  the  character  of 
a  respiratory  substance.  The  preparation  of  a  hanno- 
globin-free  oxidative  substance  from  the  red  bone- 
marrow  of  the  horse,  ox,  and  calf  is  described.  It 
presumably  originates  in  the  leucocyte  fraction. 

II.  The  leucocyte  value  of  dogs  is  increased  by  the 
injection  of  small  amounts  of  “  oxoneb 

A.  A.  Eldridge. 

Vital  staining  of  normal  and  malignant  cells. 
I.  Vital  staining  with  trypan-blue  and  the 
cytoplasmic  inclusions  of  liver  and  kidney  cells. 
R,  J.  Ludford  (Proe.  Roy.  Soc.,  1928,  B,  103, 
288 — 301). — Dye  droplets  and  mitochondria  and  dye 
droplets  and  Golgi  apparatus  have  been  demonstrated 
in  the  kidney  and  liver  of  animals  stained  intra- 
vitally  with  trypan-blue.  There  is  no  definite  relation¬ 
ship  between  the  dye  droplets  and  mitochondria,  but 
the  former  appear  in  relationship  with  tlie  Golgi 
apparatus,  from  which  they  break  away  into  the 
cytoplasm  when  formed*  It  is  suggested  that  pro¬ 
ducts  synthesised  enzymically  at  the  mitochondrial  - 
cytoplasmic  surface  diffuse  into  the  cytoplasm  and 
are  concentrated  at  the  surface  of  the  Golgi  apparatus 
into  droplets  preliminary  to  elimination. 

S.  S.  Zilva. 

Ooplasmic  inter-micellar  fluid.  K,  Bialasze- 
wicz  (Acta  Biol.  Exp.,  Warsaw,  1928,1,  No.  11, 1 — 52). 
— The  potassium  content  of  the  ash  of  eggs  of  birds, 
amphibia*,  fish,  Crustacea,  molluscs,  eehinoderms,  and 
annelids  is  comparatively  constant,  whilst  the  sodium, 
calcium,  and  magnesium  contents,  which  are  con¬ 
siderably  lower,  are  more  variable.  20 — 63%  of  the 
volume  of  the  ooplasm  is  taken  up  by  organic  colloidal 
substances.  The  greater  part  of  the  alkali  metals 
and  chlorine  present  is  to  be  found  in  the  inter- 
micellar  fluid  in  a  dialysable  form,  whilst  the  alkaline- 
earth  metals  and  phosphoric  acid  arc  for  the  greater 
part  adsorbed  reversibly  on  the  dispersed  phase.  The 
mineral  content  of  the  intermieellar  fluid  is  fairly 
constant  for  the  above-named  species,  10  parts  of 
sodium,  and  7  each  of  calcium  and  magnesium  being 
present  for  every  100  parts  of  potassium. 

R.  Truszkowski. 

Digestibility  of  white  of  egg.  I.  G.  Mac¬ 
donald  and  E.  G.  Young  (Proe.  Nova  Scotian  Inst. 
Sen,  1927,  16,  197).— No  difference  exists  in  the  rate 
of  peptic  digestion  of  egg-white  coagulated  for  periods 
of  2—30  min.  S.  J.  Gregg. 
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Chemical  constitution  and  metabolism  of  fats 
in  insects.  J.  Timqn-David  (Bull.  Soc.  Chim. 
biol.,  1928,  10,  784 — 795). — The  oils  or  fats  obtained 
from  insect  larvae  exhibit  considerable  differences  in 
chemical  character,  some  being  of  the  non- drying 
type,  whilst  others  show  a  tendency  to  oxidise  in  the 
air.  The  amounts  of  oils  vary  between  3-5  and  27*5% 
of  the  body-weight  and  are  least  in  those  larvae  which 
feed  on  substances  of  animal  origin.  The  unsaponifi- 
able  fractions  vary  between  0*75  and  8*5%  of  the 
total  fats.  G.  A.  C.  Gough. 

Pigment  of  the  fat  of  certain  rabbits.  S.  G. 
Willimott  (Biochem.  J.,  1928,  22,  1057—1059).— 
The  colouring  matter  in  the  adipose  tissue  of  44  pig¬ 
mented  55  rabbits  consists  of  xanthophyll  pigments. 

S.  S.  Ztlva. 

Occurrence  of  glutathione  in  the  animal 
kingdom.  A.  Blanch  ETiteE  and  L.  Melon 
(Compt.  rend.  Soc.  Biol.,  1927,  97, 1231 — 1232  ;  Oheni. 
Zentr.,  1928,  i,  709). — A  study  of  coelenterata,  echino- 
derms,  molluscs,  annelids,  arthropods,  and  fishes. 

A.  A.  Eldridge. 

Accumulation  of  iodine  in  individual  organs. 
T.  von  Fellenberg  (Mitt.  Lebensm.  Hvg.,  1926, 
17,  235— 242).— See  A.,  1926,  1052. 

Iodine  metabolism,  II.  T.  von  Fellenrerg 
(Mitt.  Lebensm.  Hyg.,  1926,  17,  223 — 234). — See  A., 
1926,  1056. 

Colour  of  the  peacock's  41  eye.”  (Lord)  Ray¬ 
leigh  (Nature,  1928,  122,  167). — On  exposure  to  the 
light  from  a  quarts  mercury  lamp,  the  dark  colour 
of  the  centre  zone  is  discharged,  whilst  that  of  the 
second  zone  is  blue  in  the  exposed  and  green  in  the 
unexposed  portion.  Sunlight  has  a  definite,  but  less 
marked,  effect.  A.  A.  Eldridge. 

lipase  in  saliva.  K.  Scheer  (Klin.  Woch., 
1928,  7,  163 — 165 ;  Chern.  Zentr.,  1928,  i,  1428). — 
Saliva  contains  a  lipase  which  is  destroyed  at  65°, 
and  has  optimal  pK  7.  It  is  activated  300%  by 
calcium  chlorate  and  sodium  oleate. 

A.  A.  Eldridge, 

Thiocyanate  content  of  serum  and  cerebro¬ 
spinal  fluid.  R,  Blum  (Z.  klin.  Med.,  1928,  107, 
61—71 ;  Chem.  Zentr,,  1928,  i,  1200— 1201).— Normal 
serum  contains  0»03— 0*06  mg.-%  of  thiocyanate ; 
smoking  increases  the  value  two-  to  four-fold.  Oral 
administration  of  thiocyanate  caused  an  increase  to, 
but  not  above,  1*5  mg.-%.  The  average  value  for 
cerebrospinal  fluid  is  equal  to  that  for  serum. 

A.  A.  Eldridge. 

Organic  phosphorus  in  cerebrospinal  fluid, 
CL  E.  Youngburg  (J.  Lab.  Clin.  Med.,  1927,  12, 
845 — 849) . — Post  mortem  change  of  organic  phosphorus 
is  very  slow.  The  organic  phosphorus  content  of 
cerebrospinal  fluid  varies  from  0*06  to  0*59  mg.%, 
and  is  generally  04—0-3  mg.%.  The  phosphorus  is 
not  present  as  lipins,  but  is  probably  combined  with 
protein.  Organic  and  inorganic  phosphorus  contents 
are  independent.  Chemical  Abstracts. 

Differences  in  chemical  constitution,  pEf  and 
digestive  power  of  pancreatic  secretion,  accord¬ 
ing  to  the  nature  and  intensity  of  the  exciting 
factor,  F.  Czubalski  (Acta  Biol.  Exp.,  Warsaw, 


1928,  2,  1 — 17). — The  chloride  content  of  pancreatic 
juice  is  inversely  proportional  to  the  velocity  of 
secretion.  When  secretion  is  rapid,  the  pu  varies 
between  8*23  and  8*64,  whilst  the  pn  of  slowly  secreted 
juice  lies  between  7*06  and  8*45,  These  differences 
are  conditioned,  not  by  the  nature  of  the  stimulus, 
but  by  its  intensity.  It.  Truszkowski. 

Mechanism  of  secretion  of  calcium  and  phos¬ 
phorus  in  milk.  N.  C.  Wright  (J.  Agric.  Sci., 
1928,  18,  478—485).— In  the  presence  of  neutral 
caseinogenates  colloidal  calcium  hydrogen  phosphate 
is  formed  by  the  interaction  of  calcium  chloride  and 
disodium  hydrogen  phosphate.  This  colloidal  calcium 
phosphate  is  non -diffusible  across  a  membrane  of 
cellophane.  A  mechanism  is  suggested  explanatory 
of  the  secretion  of  high  concentrations  of  calcium 
and  phosphorus  in  milk  from  the  low  concentrations 
of  these  elements  in  the  blood.  H,  J.  G.  Hines. 

Colorimetric  determination  of  free  tryptophan 
in  blood.  C.  A.  Cary  (J.  Biol.  Chem,,  1928,  78, 
377 — 398). — Blood  is  boiled  with  acetic  acid,  treated 
with  kaolin,  and  filtered ;  the  filtrate  is  treated  with 
sulphuric  acid  to  7%  and  the  tryptophan  precipitated 
with  mercuric  sulphate.  The  precipitate  is  separated, 
washed,  and  suspended  in  a  solution  of  glyoxylic 
acid  in  slightly  diluted  sulphuric  acid.  After  48  hrs. 
at  the  ordinary  temperature  the  solution  is  filtered 
and  compared  eolorimetrically  with  one  obtained  by 
similar  treatment  of  a  known  solution  of  tryptophan ; 
a  correction  must  be  applied  for  losses  of  tryptophan 
in  the  process.  The  colour  obtained  from  blood  by 
this  method  compares  well  with  that  given  by  pure 
tryptophan,  and* tryptophan  added  to  blood  can  be 
quantitatively  recovered ;  spectrophotometric  analysis, 
however,  indicates  that  15 — 25%  of  the  colour  is  clue 
to  substances  other  than  tryptophan. 

C.  R.  Harington. 

Free  tryptophan  in  cow's  blood  and  its  utilis¬ 
ation  in  milk  secretion,  C.  A.  Cary  and  E.  B. 
Meigs  (J.  Biol.  Chem.,  1928,  78,  399— 407).— The 
average  free  tryptophan  content  of  cow’s  blood  is 
1*12  mg,  per  100  c.c. ;  the  tryptophan  content  of  the 
blood  of  the  mammary  vein  is  about  17%  lower  than 
that  of  the  jugular  vein  in  the  laetating  cow,  whereas 
in  the  non-lactating  cow  the  difference  is  negligible. 
The  proportionate  difference  in  the  total  amino- 
nitrogen  in  the  two  veins  is  similar  to  that  between  the 
tryptophan  contents.  The  free  tryptophan  of  the 
blood  appears  therefore  to  be  utilised  in  milk  secretion. 

0.  R.  Harington. 

Urinary  elimination  of  ammonia  and  nitrogen* 
Some  urinary  constants.  R.  Rafflin  (Bull.  Soc. 
Chim.  bioh,  1928,  10,  812 — 821). — Seven  equations, 
describing  various  functions  of  the  pB,  the  total 
nitrogen,  the  ammoniacal  nitrogen,  and  the  volume  of 
the  urine,  are  found  to  give  constant  values  for 
normal  subjects.  Large  variations  are  found  to 
accompany  pathological  conditions  and  smaller 
differences  occur  after  sleep  and  meals. 

Q.  A,  C.  Gough, 

Nitrogen  excretion  of  camels.  H.  W.  Smith 
and  H.  Silvette  (J,  Biol.  Chem.,  1928,  78,  409 — 41  \y 
— Contrary  to  the  statement  of  Reid  (A,,  192o/% 
1204)  the  camel  excretes  amounts  of  carbamide  and 


104S 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


ammonia  comparable  with  those  excreted  by  other 
herbivora.  .  C.  R.  Harlkoton. 

Determination  of  guanidine  bases  in  urine. 
(I  J.  Weber  (J.  Biol.  Chem.,  1928,  78,  465 — 473). — 
Urine  is  cleared  with  lead  acetate  and  sodium 
hydroxide ;  excess  of  lead  is  removed  by  treatment 
with  sodium  phosphate.  The  filtrate  is  treated  with 
more  sodium  hydroxide  and  the  guanidine  bases  are 
adsorbed  on  purified  norit ;  the  bases  are  recovered  by 
treatment  of  the  adsorbate  with  alcoholic  hydro¬ 
chloric  acid,  and  are  then  determined  colorimetrically 
by  means  of  a  reagent  consisting  of  a  mixture  of 
sodium  nitroprusside  and  potassium  ferricy ankle  in 
alkaline  solution.  C.  R.  Harington. 

Determination  of  bismuth  in  urine.  G.  Cio- 
golea  (Bui.  Soe.  Chirm  Romania,  1928,  10,  55 — 60). 
— The  method  of  Cuny  and  Poirot  (A.,  1923,  ii,  792)  is 
most  trustworthy  for  the  micro -determination  of 
bismuth .  100  c.c.  of  urine  are  evaporated  almost  to 

dryness  and  2-5 — 3  g,  of  ammonium  nitrate  are  added. 
The  residue  is  ignited  and  treated  with  hot  water  to 
remove  chlorides.  The  filter-paper  used  is  returned 
to  the  dish  and  incinerated.  About  1 — 1*5  g.  of 
ammonium  nitrate,  dissolved  in  the  minimum  amount 
of  water,  is  added  and,  after  evaporation,  the  ignition 
is  repeated.  The  residue  is  moistened  with  a  few 
drops  of  concentrated  nitric  acid,  evaporated,  and 
again  ignited.  The  resulting  ash  is  dissolved  in 
4  c.c.  of  10%  nitric  acid,  the  dish  washed  with  water, 
and  the  whole  made  up  to  10  c.c.  Bismuth  is 
determined  in  5  c.c.  of  the  filtered  solution  by  the 
colorimetric  method  of  Cuny  and  Poirot. 

J.  S.  Carter. 

Lipins  o!  the  blood-plasma "  in  disease.  J. 
Eriesz  and  G.  Szab6  (Z.  1dm.  Med.,  1927,  106, 
701 — 716  ;  Chem.  Zentr.,  1928,  i,  1296). — Changes  in 
the  blood-cholesterol  and  -lecithin  in  pathological 
conditions  are  recorded.  In  general  there  is  no 
relation  between  the  blood-cholesterol,  -lecithin,  and 
-bilirubin.  A.  A.  Eldridge. 

Mineral  metabolism.  IX.  Phosphorus  part™ 
ition  of  blood  in  anaemia  of  cattle  and  sheep. 
A.  I.  Malan  (J.  Agric.  Sen,  1928,  18,  401 — 405). — 
In  cases  of  an  semi  a  of  cattle  and  sheep,  the  nucleo- 
protein-phosphorus  fraction  is  present  and  associated 
with  the  appearance  of  nucleated  red  cells. 

H.  J.  G.  Hines. 

Calcium  and  carbohydrate  metabolism. 
Calcium  and  dextrose  tolerance  in  diabetes 
mellitus.  M.  Wishnofsky  (J.  Lab,  Clin.  Med,, 
1927,  13,  133—137). — Intravenous  administration  of 
calcium  chloride  does  not  appear  to  influence  the 
tolerance  of  diabetics  for  dextrose. 

Chemical  Abstracts. 

Haematoporphyrinuria,  EL  H.  van  der  Z.  de 
Jong  (NederL  Tijds.  Geneeskunde,  1928,  72,  I, 
165—168;  Chem.  Zentr,,  1928,  i,  1201)— Part  of  the 
porphyrin  is  present  in  non-toxic  form  combined  with 
urofusein ;  the  name  “  porfuscin  ”  is  given  to  the 
compound.  It  slowly  decomposes  when  the  urine  is 
kept,  more  rapidly  when  it  is  heated  with  dilute 
hydrochloric  acid,  producing  a  dark  colour.  In 
congenital  porphyrinuria  porfuscin  is  probably  not 
formed.  A.  A.  Eldridge, 


Change  of  the  acid-base  equilibrium  in 
inflamed  tissue,  E.  Bricker  and  E.  Suponitzkaja 
(Arch.  exp.  Path.  Pharm.,  1928,  133,  103 — 106). — 
The  acidosis  associated  with  inflammation  is  a 
secondary  result  of  the  pathological  process  and  not 
its  cause.  W.  O.  Kermack, 

Fat,  lipin,  and  cholesterol  constituents  of 
adrenals  and  gonads  in  cases  of  mental  disease. 
D.  P.  Woodhouse  (Biochem.  J.,  1928s  22,  1087— 
1096) — Analyses  of  the  total  alcohol-ether-soluble 
extractives  of  the  adrenals  and  gonads  of  38  mental 
patients  for  total  fatty  acids,  lecithin,  sphingomyelin, 
free  and  ester  cholesterol,  and  free  fatty  acids  have 
been  performed.  The  results  do  not  support  the  view 
that  the  lipoids  of  the  gonad  are  elaborated  by  and 
transported  directly  to  it  from  the  adrenal  cortex. 
The  percentage  of  fatty  extractives  from  the  gonads 
shows  much  less  variation  than  that  from  the  adrenals. 
The  lowest  adrenal  content  was  found  in  dementia 
praecox  and  the  highest  in  senile  dementia.  Low 
values  of  phosphatide  were  obtained  in  the  adrenals 
of  the  confusional  group  and  high  figures  were  found 
in  the  adrenals  of  epileptics.  The  relative  proportions 
of  the  total  cholesterol  to  the  total  phosphatide  varied 
greatly  in  the  cases  examined  and  the  ratio  of  these 
proportions  in  the  pairs  of  glands  differed  from  unity 
in  a  marked  degree.  S.  S.  Zelva. 

Phosphorus  content  of  serum  in  renal  disease. 
K.  Grassheim  and  E.  Lucas  (Z.  kiln.  Med.,  1928, 
107,  172—180;  Chem.  Zentr.,  1928,  i,  1200).— The 
acid-soluble  and  organic  phosphorus  in  the  serum  are 
normally  2—3*5  and  7—9  mg.-%,  respectively.  In 
hot  weather  the  values,  particularly  the  former, 
are  higher.  The  increase  of  phosphorus  runs  parallel 
with  the  degree  of  renal  disturbance. 

A.  A.  Eldridge. 

Standard  for  the  Van  den  Bergh  test.  B.  W. 
Rhamy  and  P.  H.  Adams  (J.  Lab.  Clin,  Med.,  1927, 
13,  87 — 89). — A  colour  identical  with  azobilirubin 
solution  equivalent  to  5  in  10°  of  bilirubin  is  given  by 
0*7  c.c.  of  0-lA7-potassium  permanganate  solution 
diluted  to  50  c.c.  with  water.  Chemical  Abstracts. 

Serum  in  scarlet  fever.  E.  Tudos  and  A. 
Ebel  (Z.  ges.  exp.  Med.,  1927,  57,  709—714;  Chem. 
Zentr.,  1928,  i,  1297). — In  scarlet  fever  the  electrolyte 
content  and  tit  rat  able  sodium  chloride  of  the  blood- 
scrum  are  subnormal.  A.  A.  Eldridge. 

Increase  in  blood-sugar  in  experimental  sun¬ 
stroke  of  the  rabbit.  T.  Imazu  (Proc.  Imp.  Acad. 
Tokyo,  1928,  4,  252— 253).— The  blood  of  rabbits 
lolled  by  exposure  to  the  sun  had  a  definitely  higher 
sugar  content  than  before  exposure.  Those  rabbits 
which  survived  the  exposure  showed  no  hyper¬ 
glycemia.  J.  H.  Birkinshaw. 

Urinary  elimination  of  iodine  and  goitre 
prophylaxis  with  sea  fish.  G.  Lunde  (Ber.  int. 
Kropfkonfer.  Bern,  1927,  9  pp. ;  Chem.  Zentr., 
1928/  i,  1298). — -  A  study  of  the  urinary  elimination 
and  intake  (in  sea  fish)  of  iodine,  A.  A.  Eldridge. 

Tissue  respiration  and  endocrine  function, 
I.  Influence  of  thyroidectomy  on  the  phenol 
oxidase  content  of  animal  tissues.  II.  Influ¬ 
ence  of  thyroparathyroldectomy.  J.  A,  Dye  and 


R.  A.  Waggeker  (Amer.  J.  Physiol.,  1928,  85, 
1—13,  14— 20),— I,  Observations  are  reported  on  the 
comparative  rates  of  formation  of  indophenol-blue 
from,  diinethyl-p-phenylencdiamine  and  a-naphthol 
in  the  presence  of  air  and  of  various  tissues  from 
normal  and  from  thyroidectomised  lambs  and  pups. 
The  catalytic  system  in  the  tissues  is  active  at  0°, 
has  an  optimum  at  23 — 24°,  and  is  destroyed  in  30 
min.  at  55°.  The  activity  of  the  tissues  of  animals 
deprived  of  their  thyroid  glands  was  50—90%  of  the 
corresponding  tissues  of  normal  animals, 

II.  An  increase  in  the  oxidase  activity  of  the  tissues 
of  the  operated  animals  was  found  in  the  case  of  all 
the  tissues  examined  except  the  kidney. 

R.  IC.  Cxbxax. 

Sputum.  II.  H.  Muller  and  H.  Reinwein 
(Z.  physiol.  Chem.,  1928, 178,  200—208 ;  cf .  Reinwem, 
A.,  1928,  1052). — From  2’5  litres  of  the  sputum  of  a 
bronchial  patient  arginine  and  choline  were  isolated 
and  identified.  Carbamide  was  not  found. 

.  Hollins. 

Cholesterol  content  of  sputum.  R,  G.  Kelly 
and  M.  Timer  (Amer.  Rev,  Tuberculosis,  1928,  17, 
430 — 433), — Extensive,  acute,  and  tissue- destructive 
lesions  are  associated  with  an  increase  in  sputum  - 
cholesterol.  Chemical  Abstracts. 

Cerebrospinal  fluid  in  Meningitis  tuberculosa. 
E,  Tudos  and  A.  Ebel  (Z.  ges.  exp.  Med.,  1927,  57, 
715 — 720 ;  Chcm.  Zentr.,  1928,  i,  1297), — In  children 
the  conductivity  of  the  cerebrospinal  fluid  is  normally 
1*3  X  10~2  ohir1;  in  tubercular  meningitis  l*26x  10“2 
ohm"1.  That  of  the  serum  is  l*Q8x  10~2  ohm"1. 
In  meningitis  the  chlorine  content  of  the  fluid  pro¬ 
gressively  diminishes.  A.  A.  Eldridoe, 

pn  of  normal,  foetal,  and  neoplastic  tissues. 
H.  Millet  (J.  Biol  Chcm.,  1928,  78,  281—288).— 
The  pK  of  the  Flexner  rat  carcinoma,  and  of  both 
benign  and  malignant  neoplastic  tissue  in  man, 
as  determined  by  the  glass  electrode,  is  about 
6*9,  whilst  that  of  the  normal  tissues  is  about  7*1 ;  no 
difference  was  observed  in  the  pK  of  the  necrotic  and 
non-necrotic  portions  of  tumours.  The  j%  of  foetal 
tissues  is  low  in  the  early  stages  of  development,  but 
increases  steadily  and  reaches  the  normal  value 
shortly  after  birth.  C.  R.  Haeington. 

Effect  of  arsenic  on  some  oxidation-reduction 
systems,  G.  Barry,  E.  BunbItry,  and  E.  L. 
Kenhaway  (Biochem.  J.,  1928,  22,  1102 — 1111). — 
Arsenic  in  the  form  of  arsenite  when  in  concentrations 
similar  to  those  found  in  the  skin  in  arsenical  hyper¬ 
keratosis  has  a  retarding  action  on  the  systems  (1) 
hypoxanthine-xanthine  oxidase  of  rat  or  mouse  skin, 
(2)  acetaldehyde-colloidal  platinum,  and  (3)  prop- 
aldehyde  or  acetaldehyde,  glycine,  and  phosphate. 
Arsenates  are  comparatively  inactive  in  this  respect. 
The  possible  significance  of  these  findings  in  connexion 
with  the  nature  of  arsenic  cancer  is  discussed. 

S.  S.  Zilva. 

Gaseous  metabolism  of  large  wild  birds  under 
aviary  life.  F.  G.  Benedict  and  E.  L,  Fox  (Proc. 
Amer?  Phil.  Soc.,  1927,  66,  511— 534).— The  birds 
examined  represent  two  different  heat-producing 
organisms  in  which  the  surface  area  is  without 
significance.  .  Chemical  Abstracts, 


Utilisation  by  the  organism  of  energy  liberated 
by  oxidation  processes  and  the  food  value  of 
alcohol.  B.  F.  Terrgine  and  R.  Bonnet  (Compt. 
rend.,  192-8,  187,  359—361). — Oxidation  processes 
which  take  place  in  the  organism  are  classified  accord¬ 
ing  to  the  utilisation  of  the  energy  liberated  :  (1) 
those,  such  as  the  oxidation  of  dextrose,  in  which  the 
energy  is  used  for  any  kind  of  wetrk,  mechanical  or 
chemical,  and  (2)  those  in  which  the  energy  can  be 
used  only  as  heat.  Alcohol  falls  into  the  second  class, 
the  energy  liberated  in  its  oxidation  haying  no  physio¬ 
logical  value  apart  from  its  thermal  effect. 

11.  Brightman, 

Regulation  of  carbohydrate  metabolism. 
Lactic  acid  as  activator  of  liver  prodiastase. 
A.  Paktos  (Fermentforsch.,  1928,  9,  403—410).— 
1*0 — 1*5  c„c.  of  0*7%  lactic  acid  injected  intravenously 
into  dogs  caused  marked  hyperglycemia  in  15  min. 
The  assumption  that  this  was  due  to  activation  of  the 
liver  prodiastase  was  supported  by  the  observation 
that  the  production  of  dextrose  by  autolysis  of 
minced  liver  is  inhibited  by  excess  of  calcium  carbonate 
or  zinc  oxide,  and  proceeds  on  removal  of  such  excess. 

F.  E.  Day. 

Dextrose  metabolism  of  kidney  tissue  in  vitro. 
IX,  J.  T.  Irving  (Biochem.  J.,  1928,  22,  984— 
967 ) . — Dextrose  in  phosphate  buffer  solution  con¬ 
taining  chopped  kidney  cortex  is  converted  in  large 
part  into  lactic  acid ;  a  slight  fall  in  the  inorganic 
phosphorus  content  is  observed  at  the  same  time.  In 
some  cases  the  fall  was  sufficient  to  account  for  all 
the  dextrose  not  turned  into  lactic  acid,  if  it  was 
assumed  that  hexosediphosphoric  acid  was  formed. 
In  other  cases  all  the  dextrose  was  still  not  accounted 
for.  This  might  be  due  to  the  formation  of  a  mixture 
of  mono-  and  di-phosphoric  esters.  The  utilisation 
of  dextrose  and  the  production  of  lactic  acid  are 
strongly  inhibited  in  a  vacuum  or  in  the  presence  of 
hydrocyanic  acid,  Ho  glycogen  is  synthesised  by  the 
tissue  from  the  dextrose.  8.  S,  Zilva. 

Lactic  acid  formation  in  muscle  contraction. 
II.  G.  Embden  and  E.  Lehnartz  (Z.  physiol. 
Chem,,  1928,  176,  231— 248).— The  values  previously 
obtained  (Embden,  Lehnartz,  and  Hentschel,  A., 
1927,  589)  for  the  quotient  (lactic  acid  excess  in 
nitrogen -muscle) /(lactic  acid  burnt  in  oxygen-muscle) 
are  confirmed,  using  frog's  sar tonus  muscle,  these 
values  being  much  higher  than  the  oxidation  quotients 
of  Meyerhof  (Pfliiger’s  Arch.,  1927,  217, 549),  Certain 
criticisms  by  the  latter  are  discussed. 

J.  H.  Birkotsbaw, 

Pancreatic  extracts  in  relation  to  lactic  acid 
formation  in  muscle.  E.  M.  Case  and  D.  R. 
McCui&agh  (Biochem.  J.,  1928,  22,  1060— 1070)—  • 
The  so-called  pancreatic  factor  which  inhibits  lactic 
acid  production  by  muscle  enzyme  is  amylase. 
It  is  thermolabile,  dialyses  through  membranes, 
is  adsorbed  with  difficulty,  and  is  inhibited  by  the 
presence  of  maltose.  Its  distribution  in  various 
animal  tissues  is  also  similar  to  that  of  amylase.  The 
amylolytie  power  and  the  ability  to  inhibit  esterific¬ 
ation  of  phosphates  and  lactic  acid  formation  corre¬ 
spond  in  different  preparations  and  are  destroyed  by 
heat  to  the  same  ex  tent".  The  presence  of  different  con- 
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contrations  of  starch  causes  a  variation  in  the  inhibiting 
capacity  of  the  pancreatic  factor.  Both  animal  and 
vegetable  amylases  act  as  inhibitors  when  starch  or 
glycogen  is  used  as  substrate.  The  production  of 
lactic  acid  from  dextrose  is  not  inhibited  by  the 
pancreas.  The  suppression  of  the  esterification  of 
phosphates  in  the  presence  of  fluoride  and  starch 
{of,  MeCulIagh,  this  vol,,  550)  was  the  technique 
generally  employed  in  the  above  experiments, 

S.  S.  Zilva. 

Muscular  activity,  V,  Changes  and  adapt¬ 
ations  in  running,  J.  H.  Talbot,  A.  Fooling, 
L,  J.  Henderson,  D,  B.  Dill,  H.  T.  Edwards,  and 
R.  E.  L.  Berggren  (J,  Biol,  Chem.,  1928,  78,  445 — 
463).— Figures  are  given  showing  the  changes  in  the 
blood  (particularly  in  relation  to  respiratory  meta¬ 
bolism)  and  in  the  urine  during  periods  of  work  of 
varying  severity  in  an  untrained  individual. 

,  1  f  BIN  ^0  , 

Heat  of  combustion  ol  living  muscle.  B. 
Rychlewska  (Acta  Biol,  Exp,  Warsaw,  1928,  1, 
No.  2,  1 — 6). — The  heat  of  combustion  of  1  g.  of 
fresh  frog  gastrocnemius  muscle  is  1076*5  g.-cah;  after 
drying  this  value  rises  to  1094*4  g,-eal.  The  heat  of 
imbibition  of  muscle  is  12*51  g.-cal.  per  g.  of  dry 
substance.  The  processes  taking  place  during  the 
drying  of  muscle  must  be  of  an  endothermic  nature, 

R.  Truszkowski, 

Digestion  of  lignin  by  ruminants.  F,  Rogozin- 
ski  and  M.  Starzewska  (Acta  Biol,  Exp.  Warsaw, 
1928,  1,  [No.  8],  1—9) —Determinations  of  the 
me thoxy -group  content  of  the  faeces  of  sheep  indicates 
that  the  lignin  contained  in  oat-straw  and  that  pre¬ 
pared  by  Beckmann's  method  (B.,  1921,  539)  is  not 
digested  by  these  animals  and  cannot  therefore  serve 
as  a  source  of  nourishment.  R.  Trhszkowski. 

Production  of  sugar  from  fat,  Y.  Kojima 
(Bioehem.  Z.,  1928,  197,  31— 71) —Rats  maintained 
practically  free  from  carbohydrate  with  phloridzin 
could  not  produce  sugar  from  the  fatty  acid  compo¬ 
nents  of  fat.  Two  such  series  of  rats  did  not  tolerate 
the  daily  addition  to  their  diet  either  of  2-0 — 4*0  g. 
of  a  mixture  of  10  g.  each  of  stearic  and  palmitic 
acids  and  40  g.  of  oleic  acid  or  of  the  same  amount  of 
the  neutralised  mixture,  and  died  within  12 — 24  hrs. 
Moreover,  the  addition  of  3 — 4  g,  of  butter  to  the  diet 
of  four  such  rats  resulted  in  the  average  decrease  of 
sugar  in  the  urine  of  35*2%,  19*3%,  11*8%,  and 
20*7%,  showing  that  the  formation  of  sugar  from  the 
glycerol  of  the  fat  was  completely  suppressed,  the 
fatty  acids  of  the  fat  being  responsible  for  this  marked 
inhibition.  Comparison  of  the  sugar  in  the  urine  of 
such  rats  fed  on  meat,  fat,  and  a  mixture  of  the 
two  Showed  an  excess  of  excreted  sugar  of  54%  for 
flesh  over  fat,  of  38%  for  flesh  plus  fat  over  fat,  and  of 
26%  for  flesh  over  flesh  plus  fat.  The  excretion  of" 
sugar  on  a  feeding  day  exceeds  that  on  a  starving 
day,  for  meat  by  50%  and  for  fat  by  14*4%.  Finally, 
the  addition  of  1  g.  of  sodium  lactate  to  the  diet  of 
three  rats  resulted  in  an  average  increase  of  sugar 
production  of  34*8%.  L.  C.  Baker. 

Conversion  of  fat  into  carbohydrate,  I. 
Metabolism  of  acetic  acid.  H.  J.  Deuel,  Jim., 
and  A.  T.  Milhorat  (J,  Biol,  Chem.,  1928,  78,  299 — 


309),— After  injection  of  sodium  acetate  into  phlorid- 
zinised  dogs  the  acetic  acid  was  almost  completely 
oxidised,  but  no  significant  change  in  the  D  ;  N  ratio 
took  place.  Acetic  acid  cannot  therefore  readily  give 
rise  to  dextrose,  and  this  is  further  evidence  against 
the  supposed  formation  of  carbohydrate  from  fat  in 
the  animal  organism.  C,  R.  Harington. 

Lipin  and  fat  metabolism  diming  fattening, 
H.  Knauer  (Z.  physiol.  Chem.,  1928, 176,  151—172). 
—Plasma,  serum,  and  erythrocyte  fractions  of  blood 
from  pigs  slaughtered  at  various  stages  of  fattening 
were  analysed  for  phospha tides,  cholesterol,  and  fatty 
acids.  The  lipin  values  of  the  pig  are  comparatively 
low;  there  is  a  definite  decrease  of  all  lipins  during 
fattening,  those  of  serum  showing  the  greatest  change 
and  those  of  the  erythrocytes  the  least.  The  rate  of 
settling  of  the  blood-corpuscles  diminishes  pro 
gressively. 

In  the  case  of  geese,  there  is  a  similar  steady  decline 
in  the  lipins  with  increasing  body-weight ;  when  the 
fattening  is  intensive,  the  lipin  values  fall  while  fat,  is 
being  accumulated,  but  rise  considerably  when  weight- 
equilibrium  is  reached.  J.  H.  Birkinshaw. 

Chemical  composition  of  eels  subjected  to 
inanition.  T,  Vieweger  (Acta  Biol.  Exp.,  War¬ 
saw,  1928,  1,  No,  10,  I— 19)  —  Eels  weighing  from 
300  to  700  g.  have  a  solid  content  of  50%,  a  nitrogen 
content  of  2*35%,  and  a  fatty  acid  content  of  27*5%. 
Proteins  represent  31*5%  of  the  organic  content,  and 
fats  68*5%,  Most  of  this  fat  is  in  the  muscles  and  the 
adjacent' subcutaneous  layer,  the  skin  and  viscera 
accounting  for  only  about  7%  of  the  total  fat  content. 
After  a  period  of  inanition  lasting  up  to  320  days  and 
involving  a  loss  of  weight  of  up  to  26%,  the  relative 
proportions  of  the  organic  constituents  of  these 
animals  remain  unchanged,  indicating  that  no  bio¬ 
logical  constituent  is  preferentially  consumed  under 
the  above  conditions.  R,  Trhszkowski. 

Formation  of  organic  bases  during  incubation 
of  eggs.  Y.  Nakamura  (Z.  physiol.  Chem.,  1928, 
177,  34—41 ), — The  free  choline  of  hen’s  eggs  is  present 
only  in  the  yolk.  The  quantity,  originally  0*64  mg. 
per  egg,  decreases  and  reaches  a  minimum  after  9 
days’  incubation;  it  then  increases  both  in  the  yolk 
and  in  the  embryo,  reaching  2*27  mg.  after  19  days. 
Combined  choline  is  present  in  much  greater  amount 
and  reaches  a  maximum  (93*34  mg.)  after  9  days, 
falling  to  29*54  mg.  at  the  19th  day.  The  increase  in 
free  choline  is  doubtless  due  to  hydrolysis  of  combined 
choline,  but  most  of  the  lecithin  must  undergo  some 
other  change,  possiblv  into  creatinine. 

0.  Hollins. 

Cause  of  the  specific  dynamic  action  of 
albumin.  II*  HI.  R.  Liebesohutz-Plaut  and 
H.  Schadow  (Pfliiger’s  Archiv,  1927,  217,  717—722, 
72-3—727 ;  Chem.  Zentr.,  1928,  i,  714),— Following 
intravenous  administration  of  amino-acids  the  usual 
specific  dynamic  effect  is  not  observed.  In  intra- 
duodena!  administration  of  glycine  the  oxygen - 
consumption  curve  follows  the  blood -amino -nitrogen 
curve.  A.  A,  Eldrtdge. 

Nutrition,  I.  Growth,  reproduction  f  and 
lactation  on  diets  with  different  proportions 
of  cereals  and  vegetables,  II.  Effect  of  addition 
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ol  egg.  M.  S.  Eose  and  E.  L.  McCollum  (J.  Biol. 
Chem.,  1928,  78,  535—547,  549—555).—!.  Diets 
devised  to  imitate  those  consumed  by  normal  children, 
ranging  in  the  proportion  of  cereal  (flour)  and  veget¬ 
ables,  were  found  adequate  for  growth  and  repro¬ 
duction  in  rats,  but  lactation  was  unsatisfactory, 
owing,  possibly,  to  deficiency  in  vitamin-5. 

II.  Addition  of  egg  to  such  a  diet  caused  improve¬ 
ment  in  growth  of  the  young,  fertility  of  the  females, 
and  lactation.  C.  K.  Harington. 

Mineral  metabolism.  IV.  Determinations  of 
phosphorus  compounds  in  blood  by  dry  com¬ 
bustion,  H.  EL  Greek  (J.  Agric.  ScL,  1928,  18, 
372 — -375). — Dry  combustion  is  combined  with  the 
coeruleomolybdatc  procedure  of  Deniges. 

H.  J.  G.  Hikes. 

Mineral  metabolism.  V.  Composition  of 
bovine  blood  on  phosphorus-deficient  pasture. 
A. .  I.  Malan ,  H.  H .  Greek,  and  P ,  J.  du  Toit  (J, 
Agric.  ScL,  1928,  18,  376— 383),— Examination  of  the 
phosphorus  partition  of  the  blood  of  cattle  grazing 
on  phosphorus-deficient  pasture  of  South  Africa 
showed  that  the  outstanding  characteristic  is  low 
inorganic  phosphorus  with  a  correlated  reduction  in 
total  phosphorus.  When  a  small  ration  of  bone  meal 
is  given  to  the  animals,  comparatively  normal  figures 
are  obtained.  Colorimetric  determination  of  inorganic 
phosphorus  in  the  blood  of  the  grazing  animal  provides 
a  simple  means  of  detecting  deficiency  in  the  pasture. 

H.  J.  G.  Hikes, 

Mineral  metabolism.  VI.  Comparison  of 
the  blood  of  the  cow  and  calf  in  respect  to 
mineral  constituents.  H.  H.  Green  and  E.  H. 
Macaskill  (J.  Agric.  ScL,  1928,  18,  384—390).— 
Total  phosphorus  of  the  blood  of  the  new-born  calf 
may  be  twice  that  of  its  mother.  The  red  corpuscles 
contain  all  the  organic  acid-soluble  phosphorus  in  both 
calf  and  cow,  and  in  the  case  of  the  calf  they  contain 
also  an  unknown  phosphorus  fraction,  probably  of 
nuclear  origin.  An  outstanding  feature  of  calf  blood 
is  its  high  potassium  content.  H.  J.  G.  Hikes. 

Mineral  metabolism.  VII.  The  unknown 
phosphorus  fraction  of  calf  blood.  A.  I.  Malan 
and  H.  H.  Greek  (J.  Agric.  ScL,  1928,  18,  391— 
395). — This  fraction  is  shown  to  be  nucleoprotein  and 
due  to  the  presence  of  precursors  of  fully  mature 
erythrocytes.  This  fraction  may  occur  in  small 
amounts  in  human  and  horse  blood  and  always  occurs 
in  very  large  amount  in  the  nucleated  erythrocytes  of 
birds/  H.  J.  G.  Hines. 

Mineral  metabolism.  VIII.  Comparison  of 
phosphorus  partition  in  the  blood  of  calf  foetus, 
sheep  foetus,  and  lambs  with  corresponding 
maternal  blood.  A.  I.  Malan  (J.  Agric.  ScL, 
1928,  18,  397 — 400). — A  similar  phosphorus  partition 
in  the  blood  of  ewes  and  lambs  to  that  obtaining  in 
cows  and  calves  was  observed.  H.  J.  G.  Hines. 

Mormal  deposition  of  mineral  in  the  bones 
of  dairy  calves.  J.  H.  Kruger  and  S.  I.  Bechdel 
(J.  Dairy  ScL,  1928,  11,  24 — 34).— The  phosphorus 
and  calcium  content  of  the  bones  of  male  calves  at 
90 — 180  days  was  constant;  water  decreased,  whilst 
fat,  ash,  and  organic  matter  increased,  with  age. 

Chemical  Abstracts. 


Calcium  fixation  capacity  of  normal  and 
rachitic  cartilage.  W.  Schmidt  (Z.  Biol.,  1928, 
87,  537 — 542). — The  following  specimens  were 

examined  for  calcium  fixation  by  placing  the  tissues 
in  a  calcium  chloride  solution  for  24  hrs.  Calf's 
epiphysis,  cattle  rib  cartilage,  cattle  shoulder  cartilage, 
proliferating  and  11011-proliferating  zones  of  calf’s  rib 
cartilage,  rachitic  and  non-raehitie  cartilage  from 
children,  and  proliferating  and  non-proliferating  zones 
of  cartilage  from  rachitic  children.  There  is  no 
relationship  between  calcification  and  calcium  fixation 
of  these  tissues.  S.  S.  Zilva, 

Biological  significance  of  salt  concentration 
in  natural  waters.  C.  Schlieter  (Naturwiss., 
1928,  16,  229— 237).—  Both  the  number  and  the  size 
of  many  marine  animals  decrease  in  regions  where  the 
salt  concentration  is  less  than  that  of  the  open  sea. 
This  is  partly  due  to  the  difference  in  osmotic  pressure 
between  the  body  fluid  and  the  external  solution.  In 
many  cases  the  breathing  apparatus  of  fresh -water 
animals  is  larger  than  that  of  closely  related  marine 
animals.  It  is  suggested  that  the  greater  capacity 
for  absorption  of  carbon  dioxide  possessed  by  sea¬ 
water  is  the  reason  why  breathing  is  easier  in 
sea -water  than  in  fresh  water.  Eise  of  temperature 
increases  the  combination  of  carbon  dioxide,  and  this 
explains  why  certain  marine  animals  thrive  in  fresh 
water  in  warm  climates.  The  effect  of  the  carbonate / 
hydrogen  carbonate  equilibrium  on  the  distribution 
of  plankton  is  discussed,  W.  A.  Richardson. 

Oxidation  of  luciferm  without  luciferase  ; 
mechanism  of  bio-luminescence .  E.  N.  Harvey 
(J,  Biol.  Chem.,  1928,  78,  369— 375).— Luciferm  in 
aqueous  solution  can  be  oxidised  by  a  variety  of 
oxidising  agents,  but  in  no  case  is  luminescence  pro¬ 
duced  unless  luciferase  be  present ;  an  alcoholic 
solution  of  lueiferin  luminesces  slightly  when  heated  or 
on  treatment  with  certain  oxidising  agents.  The 
presence  of  oxidising  lueiferin  alone  or  of  luciferase 
alone  docs  not  cause  fluorescent  dyes  to  luminesce, 
nor  is  luminescence  shown  by  a  solution  of  luciferase 
in  electrical  contact  with  one  of  lueiferin.  The 
previous  hypothesis,  that  luminescence  is  due  to 
activation  of  the  luciferase  molecules  in  the  process  of 
oxidising  lueiferin,  is  therefore  confirmed. 

C.  R.  Harington. 

Salt  action  and  diuresis.  E.  Bloch  (Z.  Min. 
Med.,  1927,  106,  733—744;  Chem.  Zentr.,  1928,  i, 
1298),— A  study  of  the  elimination  of  salts  after 
simultaneous  administration  of  water  and  intra¬ 
venous  injection  of  potassium  chloride. 

A.  A.  Eldridge. 

Phosphorus  and  calcium  in  blood  after  injec¬ 
tion  of  brewer's  yeast,  C.  I.  Ukechia  and  G. 
Pofoviciu  (Compt.  rend.  Soc.  Biol.,  1927,  97,  1009 — 
1011;  Chem.  Zentr.,  1928,  i,  371).— Injection  of 
brewer's  yeast  causes  fever ;  during  rigor  the  phos¬ 
phorus  and  calcium  content  of  the  blood  is  increased, 
falling  to  normal  values  during  the  fever. 

A.  A.  Eldridge. 

Pharmacological  studies  of  the  sterols.  H. 
Seel  (Arch.  exp.  Path.  Pharm.,  1928, 133,  129—180). 
— The  substances  were  employed  in  the  non-irradiated 
as  well  as  in  the  irradiated  condition  and  colloidal 
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aqueous  solutions  were  used.  Oxyeholesterol, 
which  always  accompanies  cholesterol  in  the  animal 
organism,  was  specially  considered.  All  the  sterols 
and  derivatives  used  powerfully  stimulated  the 
activity  of  the  normal  isolated  frog  heart  and  oxy¬ 
eholesterol  had  the  strongest  effect.  Fatigued  and 
also  injured  (poisoned)  frogs’  hearts  were  frequently 
restored  to  normal  by  these  sterols.  Irradiation  of 
the  compounds  by  “artificial  sunlight/ *  except  in  a  few 
cases  where  there  was  slight  increase  of  stimulating 
effect  on  the  heart,  had  scarcely  any  influence  on  that 
effect.  The  action  of  sterols  on  the  heart  is  a  specific 
effect,  although  adsorption  phenomena  may  also  he 
involved.  The  sterols,  particularly  oxyeholesterol 
and  oxysitosterol,  acted  powerfully  on  the  smooth 
muscle  of  the  uterus,  raising  the  tonus  and  stimulating 
contraction.  These  sterols  antagonised  the  influence 
of  adrenaline  on  the  activity  of  the  uterus ;  they  had 
only  slight  effect  on  the  blood  pressure.  Oxy- 
cholesterol  had  a  beneficial  influence  on  metabolism 
and  on  growth .  The  oxygen  req  nirements  of  rats  were 
raised  by  it ;  the  growth  of  their  hair  and  the  condition 
of  their  skin  were  greatly  improved.  Unirradiated 
oxyeholesterol  and  oxysitosterol  blackened  the 
photographic  plate,  but  the  view  that  the  photo¬ 
graphic  effect  is  related  to  antirachitic  and  antixer- 
ophthalmic  properties  could  not  be  confirmed.  Of  the 
substances  used,  even  when  irradiated,  only  irradiated 
cholesterol  had  antirachitic  effects.  Unirradiated 
oxyeholesterol  prevented  xerophthalmia,  cured  it 
in  its  initial  stages,  and  favourably  modified  its 
effects  in  advanced  stages.  In  “  avitasterolosis  ”-A 
and  -D  there  was  a  limitation  of  the  oxidations  in  the 
organism.  In  xerophthalmia  the  diminution  of  the 
basal  metabolic  rate  ran  parallel  with  the  retardation 
or  stoppage  of  growth,  but  in  rickets  the  limitation  of 
oxygen  consumption  reached  a  much  greater  value 
than  would  correspond  with  the  loss  of  weight. 

W.  McCartney. 

[Action  of]  animal  poisons  [on  lecithins  and 
lysocithins].  A.  Contardi  and  P.  Latzer  (Bio- 
ehern.  Z.,  1928,  197,  222—236),— The  haemolytic 
power  of  lysoeithin  prepared  from,  egg  yolk  by  the 
action  of  cobra  venom  was  found  to  be  slight  at  a 
dilution  of  1/20,000,  strong  at  1  /IS, 000,  whilst  that  of 
its  double  salt  with  cadmium  chloride  was  slight  at 
1/20,000,  but  strong  at  1/15,000;  of  lysoeithin- 
cadmium  chloride  prepared  from  lecithin  from 
pancreas  slight  at  1  /4000,  strong  at  1  /20Q0,  and 
obtained  from  brain  slight  at  1/6000  and  strong  at 
1/5000.  Wasp  poison  decomposed  both  lecithin-  and 
lysoeithin— cadmium  chloride  to  cadmium  chloride, 
glycerol,  phosphoric  acid,  fatty  acids,  and  choline; 
the  lipase  ol  castor  seed  acted  similarly,  hut  with  oeta- 
hydroanthracenesulphonie  acid  idrapid  ”)  a  lyso- 
cithin  was  obtained  which  was  strongly  been  olytic 
at  a  dilution  of  1/4000,  before  undergoing  similar 
decomposition.  Calcium  and  sodium  glycerophos¬ 
phates  were  decomposed  to  give  phosphoric  acid  by 
wasp  poison  and  “  idrapid/*  but  not  by  cobra  or  bee 
poison  or  castor-seed  lipase.  Bee,  cobra,  and  wasp 
poison  and  castor-seed  lipase  did  not  attack  phytin. 
The  nature  of  the  fatty  acids  of  lecithin  was  in¬ 
vestigated  by  determining  iodine  values. 

L.  C,  Barer. 


Guanidine.  II.  Distribution  of  guanidines 
in  acute  guanidine  and  parathyroprivia  tetanies. 

III.  Water  content  of  certain  tissues  during 
acute  guanidine  and  parathyroprivia  tetanies. 

IV.  Changes  in  guanidine  action  and  in  para¬ 
thyroprivia  tetany  produced  by  dextrose.  M.  M. 
Ellis  (Biochem.  J.,  1928,  22,  930—936,  937—940, 
941 — 946). — II.  Analyses  of  blood,  voluntary  muscle, 
liver,  kidney,  and  brain  of  rabbits  in  acute  guanidine 
tetany  and  in  acute  phenol  tetany  were  made  and 
compared  with  those  of  normal  animals  for  guanidine 
and  creatine  content.  The  guanidine  contents  of  the 
livers,  kidneys,  and  brains  of  animals  in  acute 
guanidine  tetany  were  high,  whilst  those  of  the  blood 
and  muscle  even  at  the  point  of  death  were  lower  than 
in  normal  animals.  There  were  relatively  large 
amounts  of  guanidine  in  the  brain  of  the  guanidine 
t  e tany  a  ni  tnals .  N o  storage  of  gu anidine  was  o b se rved. 
The  guanidine  content  of  the  brain  of  the  untreated  cat 
in  acute  parathyroprivia  tetany  Is  relatively  high, 

III.  Brain,  kidney,  and  striated  muscle  from  animals 
(rabbit,  cat,  frog,  and  rat)  in  acute  guanidine  and 
parathyroprivia  tetanies  have  a  higher  water  content 
than  the  same  tissues  from  normal  animals.  The 
ash  :  solids  ratio  in  the  respective  tissues  of  both  cases 
is,  however,  the  same.  Blood  from  rats  in  acute 
guanidine  tetany  has  a  lower  water  content  than 
normal  rat  blood, 

IV.  From  experiments  on  frogs  it  was  found  that 

dextrose-guanidine  is  less  active  both  chemically  and 
biologically  than  its  equivalent  of  guanidine  base. 
Combined  injections  of  dextrose  and  guanidine 
carbonate  are  less  toxic  than  injections  of  guanidine 
carbonate  alone.  Parathyroprivia  tetany  in  cats  is 
relieved  by  means  of  dextrose  and  adrenaline 
injections.  S.  5.  Zilva. 

Chemical  constitution  and  pharmacological 
properties  of  the  me  thylgly  oxalines .  I.  J.  V, 
StJPNiEWSKi  (Acta  Biol.  Exp.  Warsaw,  1928, 1,  No.  9, 

1—  19).— 4-Methylglyoxaline  has  a  depressor  action,  is 
a  strong  diuretic,  and  produces  contractions  in  the 
isolated  guinea-pig’s  uterus,  but  not  of  an  intestinal 
loop.  2-Thion-4-methylglyoxaline  and  glyoxalinc-4- 
carboxylic  and  -4 : 5-diearboxylie  acids  arc  pharmaco¬ 
logically  inactive,  as  is  4-hydroxymethylglyoxaline, 
except  that  the  latter  excites  uterine  and  intestinal 
contractions.  5-Methyl  -  4  -  hydroxymethylglyoxalrae 
has  an  action  similar  to  that  of  methyl glyoxaline, 
4-Ohloromethylglyoxaline  has  a  powerful  depressor 
action,  inhibits  the  isolated  frog’s  heart,  and  produces 
uterine  contraction.  4-Aminomcthylglyoxaline  has  an 
action  similar  to  that  of  histamine,  although  weaker, 

2- Thion-4-aminomethylglyoxaline  has  a  feeble  de¬ 
pressor  action,  and  a  slight  inhibitive  action  on 
cardiac  muscle.  4- Diethyl aminomethylglyoxaline  has 
an  oxytocic  and  peristaltic  action,  inhibits  the  action 
of  the  heart,  has  an.  intense  depressor  action,  and 
enhances  both  the  rate  and  the  amplitude  of  respir¬ 
ation.  4 -Piperidylme thylgly oxaline  is  a  powerful 
depressor,  a  cardiac  inhibitor,  a  powerful  diuretic, 
and  an  oxytocic  agent,  whilst  having  no  action  on 
other  non-striated  muscles.  E.  Truszkowski. 

Metabolism  of  animals  after  [administration 
of]  synthalin.  A,  Mosohini  (Compt.  rend.  Soc. 
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Biol*,  1927,  97,  1199 — 1201 ;  Chem .  Zentr.,  1928,  i, 
713). — The  influence  of  synthalin  on  metabolism  differs 
from  that  of  insulin.  Small  doses  (up  to  2  mg.  per  kg.) 
of  synthalin  raise  the  blood -sugar  ;  the  hypoglycasmia 
following  large  doses  (2-5—3  mg.  per  kg.),  but  not  the 
other  toxic  symptoms,  is  affected  by  administration 
of  dextrose.  A.  A.  Eldridge. 


duced  by  neosalvarsan  alone.  Rabbits  were  used,  but 
the  neosalvarsan  was  administered  under  conditions 
as  similar  as  possible  to  those  used  for  human  beings. 
Arsenic  was  determined  in  the  brain  by  Loekem aim's 
modification  of  the  method  of  Marsh  and  the  deter¬ 
minations  were  checked,  where  possible,  by  Bang's 
process  (A.,  1926,  39).  W.  McCartney. 


Hyp ogly csemic  properties  of  galegine  sul¬ 
phate.  H.  Simonnet  and  G.  Tanret  (Bulk  Soc. 
Chim.  biol ,  1928,  10,  796— 805).— See  this  vol,  199. 

Action  of  some  convulsion-producing  poisons 
on  blood-sugar,  lactic  acid,  and  alkali  reserve. 

I.  Fora  (Arch.  exp.  Path.  Pharm.,  1928,  133,  242— 

256). — The  substances  used  (picrotoxin  and  the 
sodium  derivative  of  santonin)  increase  blood-lactic 
acid  in  two  ways  :  If  convulsions  occur  increased 
muscular  activity  leads  to  increase  of  lactic  acid 
without  change  in  the  amount  of  blood- sugar.  With¬ 
out  or  before  convulsions  there  is  a  second  form  of 
lactic  acid  increase  which  runs  parallel  with  an 
increase  in  blood -sugar.  These  actions  on  lactic  acid 
and  blood-sugar  arc  centrally  conditioned  and  depend 
on  the  intactness  of  the  splanchnic  nerve.  A  con¬ 
nexion  with  adrenaline  secretion  may  be  assumed  as 
far  as  increase  of  blood-lactic  acid  and  of  blood-sugar 
is  concerned,  for  adrenaline  produces  simultaneous 
increases  of  both  substances.  Increase  of  lactic  acid 
and  consequent  lowering  of  alkali  reserve  results  in 
increased  tendency  to  convulsions.  If  this  lowering 
is  prevented  by  section  of  the  splanchnic  nerve  or  if 
alkali  is  supplied  the  minimal  dose  required  to 
produce  spasms  is  raised  not  inconsiderably.  Experi¬ 
ments  with  guanidine  were  inconclusive,  hut  it  seems 
that  the  convulsions  produced  by  it  are  not  analogous 
to  those  caused  by  insulin.  W.  McCartney. 

Chronic  morphine  poisoning  in  dogs.  I. 
General  symptoms  and  behaviour  during  addic¬ 
tion  and  withdrawal.  0.  H.  Plant  and  I.  H. 
Pierce.  II.  Changes  in  blood  cells  and  hmo- 
gloMn  during  addiction  and  withdrawal.  III. 
Blood-sugar  during  tolerance  and  withdrawal. 

J.  H.  Pierce  and  (X  H.  Plant  (J.  Pharm,  Exp. 
Then,  1928,  33,  329—357,  359—370,  371—385). 

Accumulation  of  arsenic  in  the  brain  following 
administration  of  neosalvarsan,  arsenious  and 
arsenic  acids.  B.  Engelmann  (Arch,  exp.  Path. 
Pharm.,  1928,  133,  181—191).— After  intravenous 
injection  of  neosalvarsan  a  fairly  definite  accumul¬ 
ation  of  arsenic  in  the  brain  was  observed,  provided 
injections  were  continued  for  several  weeks.  When 
dextrose  was  injected  at  the  same  time  as  neosalvarsan 
increased  amounts  of  arsenic  accumulated  in  the  brain. 
Considerable  increase  also  took  place  when  the  drug 
was  administered  during  fever.  When  injections  were 
given  during  urethane  narcosis  there  was  partial  or 
total  suppression  of  the  normal  capability  of  the  brain 
to  accumulate  arsenic.  Deep  ether  narcosis  acted 
similarly.  The  brain  did  not  take  up  increased 
amounts  of  arsenic  when  the  injections  were  preceded 
by  administration  of  substances  such  as  amyl  nitrite, 
caffeine,  and  theophylline  nor,  apparently,  in  acute 
meningitis.  Sodium  arsenite  and  sodium  arsenate 
when  injected  alone  had  effects  similar  to  those  pro- 


Toxicology  of  lead  and  its  compounds.  IV. 
Electrolytic  detection  of  lead.  V.  Nephelo¬ 
metric  determination  of  lead,  P,  W,  Danck- 
wortt  and  E.  Jurgens. — See  this  vol.,  981. 

Urinary  liEematoporpliyrin.  excretion  in 
chronic  lead  poisoning.  S.  Hirschhorn  and 
W.  Robitschek  (Z.  Min.  Med.,  1927,  106,  664—670; 
Chem.  Zentr.,  1928,  i,  1298). — Haematoporphyrimiria, 
in  which  the  spectrum  of  acid  hcematoporphyrin  is 
visible  with  a  5  cm.  layer  of  unacidified  urine,  is 
pathological ;  this  was  observed  in  6  of  77  cases  of 
lead  poisoning.  There  is  a  close  connexion  between 
the  disintegration  of  erythrocytes  and  the  production 
of  hannatoporphyr  in .  A.  A.  Eldridge, 

Similarities  in  the  catalytic  action  of  enzymes 
and  ol  definite  organic  substances.  W.  Langen- 
beck  (Z.  angew.  Chem.,  1928,  41,  740 — 745). — A 
review.  A.  Davidson. 

Toxic  action  of  nascent  tellurium  and  selenium 
on  enzymes.  R.  Lares  (Arch.  exp.  Path.  Pharm., 
1928,  133,  57 — 62) . — When  saliva  is  incubated  with 
hydrazine  hydrate  and  telluric  acid,  the  tellurium 
which  is  formed  in  a  finely- divided  condition  is 
flocculated  and  at  the  same  time  the  diastatlc  action 
of  the  saliva  is  destroyed.  Hydrazine  and  telluric 
acid  separately  are  without  action,  and  if  sufficient 
mucin  is  present  so  that  precipitation  of  the  colloidal 
tellurium  does  not  occur,  the  diastase  is  not  inactivated. 
It  therefore  appears  that  in  order  that  inactivation 
should  take  place  the  nascent  tellurium  particles  must 
come  into  direct  contact  with  the  enzyme.  Nascent 
selenium  behaves  similarly.  W.  O.  Kermack. 

Development  of  mutase  action  in  germinating 
barley.  Z.  I.  KertIisz  (Z.  physiol.  Chem.,  1928, 
176,  144 — 150). — The  enzymic  mutation  of  acetalde¬ 
hyde  by  germinating  barley  was  found  to  vary 
directly  with  the  time  of  germination.  The  mutase 
action  decreased  in  the  rootlets  and  increased  in  the 
shoots  from  the  12th  to  the  18th  day.  In  comparative 
experiments  with  yeast,  reaction  coefficients  showed  no 
constancy,  but  a  definite  relation  existed  between  the 
amount  of  yeast  and  the  mutase  action. 

J,  H.  BntKTNSHAW. 

Hole  of  hexosemonophosphate  in  enzymic 
degradation  of  sugar,  H.  von  Euler  and  K. 
Myrrack  (Annalen,  1928,  464,  56 — 69). — The 

mechanism  of  the  fermentation  of  dextrose  is  probably 
as  follows  :  (1)  Under  the  influence  of  a  synthetic 
enzyme,  phosphatese ,  Robison's  hexosemonophos- 
phate  (A.,  1923,  i,  86)  is  formed,  but  no  free  phosphate 
or  carbon  dioxide  appears.  (2)  The  monophosphate, 
under  the  influence  of  a  “  mutase  ”  and  the  co-zymase, 
undergoes  conversion,  half  into  alcohol  and  carbon, 
dioxide,  and  half  into  hexosediphosphate.  (3)  The 
latter  is  converted  by  a  phosphatase  into  a  hexose 
(1 3e vulose  ?),  which  (4)  enters  into  the  chain  of  processes 
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given  above.  The  velocity  of  fermentation  of  mono¬ 
phosphate  by  dried  yeast  is  the  same  as  that  of  a 
mixture  of  equivalent  quantities  of  dextrose  and 
phosphate. 

A  method  is  described  for  the  determination  of 
mono-  and  di-phosphate  during  the  course  of  fer¬ 
mentation  (cf.  Harden  and  Henley,  A.,  1927,  1113). 

Most  preparations  of  dextrose  monophosphate 
using  dried  yeast  give  a  product  with  [a]D  about  +26° 
(barium  salt  +  13c),  but  when  a  very  strongly  phos- 
phatising  yeast  was  used,  the  product  had  [a]D  +63° 
and  is  probably  distinct  from  Robison’s  material. 

E.  E.  Turner, 

Occurrence  and  decomposition  of  pyrophos¬ 
phate  in  muscle,  K.  Lohmann  (Naturwiss.,  1928, 
16,  298). — The  increase  of  phosphate  on  digestion  of 
muscle  with  sodium  hydrogen  carbonate  solution  is 
ascribed  chiefly  to  enzymic  hydrolysis  of  pyrophos¬ 
phate  to  dipotassium  hydrogen  orthophosphate,  and 
not  to  decomposition  of  lactacidogen. 

Chemical  Abstracts. 

Dehydrogenation  of  malic  acid,  I.  A.  Hahn 
and  W.  Haarmann  (Z.  Biol,  1928,  87,  465 — 471), — 
In  the  presence  of  washed  muscle  reduction  of 
methylene-blue  is  brought  about  by  malic  acid  and 
the  formation  of  carbon  dioxide  is  also  observed. 
The  liberation  of  carbon  dioxide  appears  to  occur 
subsequent  to  the  reduction  of  methylene- blue  and 
it  is  suggested  that  by  the  dehydrogenation  of  malic 
acid  oxalacetic  acid  is  formed  and  that  this  compound 
then  liberates  carbon  dioxide  at  a  rate  accelerated  by 
the  presence  of  the  muscle  tissue. 

W.  0.  Kermack. 

Enzymic  decomposition  of  starch.  K.  Sjorerg 
(Ferment forsch.,  1928,  9,  329—335). — A  review. 

F,  E.  Day, 

Lipase  of  the  larva  of  Galleria  mellonella. 
V.  Peetzov  (Compt.  rend,,  1928, 187,  253 — 255).— In 
solutions  of  jpK  8*2  (±1)  and  at  37 — 45°,  the  lipase  of 
the  larva  hydrolyses  emulsions  of  olive  oil  and 
of  beeswax.  The  fat  of  tubercle  bacilli,  killed  by  heat, 
is  also  hydrolysed  at  45°,  with  formation  of  acids. 
The  lipase  or  lipases  are  equally  soluble  in  50% 
glycerol,  A-sodiinn  chloride  solution,  and  in  water 
made  alkaline  with  ammonia.  The  presence  of  ethyl 
alcohol  stops  the  action  of  the  lipase.  The  extracts 
did  not  completely  destroy  living  tubercle  bacilli  but 
produced  very  characteristic  changes,  the  bacilli 
forming  granules  and  losing  their  acid-fastness. 

R.  Brtghtman. 

Remain  coagulation  of  milk.  Effect  of  hirudin, 
heparin,  kephalin,  and  removal  of  fat.  J.  B. 
Stone  and  (1  L.  Axsberg  (J.  Biol.  Chem.,  1928,  78, 
557 — 572). — Hirudin  and  kephalin  were  without  effect 
on  the  coagulation  of  milk  by  rennin ;  various 
preparations  of  heparin,  similar  as  regards  their  effect 
on  blood  coagulation,  %vere  variable  in  their  effect  on 
milk  clotting.  Extraction  of  a  rennin  solution  with 
ether  did  not  impair  its  coagulating  properties.  The 
presence  of  large  amounts  of  ether,  alcohol,  or  chloro¬ 
form  Inhibits  coagulation,  whilst  benzene,  light 
petroleum,  and  saponin  have  little  effect ;  soap 
solution  delays  coagulation,  but  the  effect  is  neutralised 
by  simultaneous  addition  of  calcium  chloride,  and  is 
probably  due  to  precipitation  of  calcium.  Milk 


skimmed  in  the  centrifuge  coagulates  more  slowly  than 
milk  skimmed  by  gravity ;  this  may  be  partly  due  to 
the  violent  agitation  of  the  milk  in  the  former  case, 

0.  R.  Harington. 

Conductivity  method  and  proteolysis.  II, 
Interpretation  of  conductivity  changes.  H.  D, 
Baernstein  (J.  Biol.  Chem.,  1928,  78,  481 — 493 ;  cf. 
A.,  1927,  992). — At  pn  1*4  or  less  the  rate  of  change  of 
conductivity  of  a  peptic  digest  of  egg-albumin  is 
coincident  with  the  rate  of  change  of  amino -nitrogen  ; 
at  more  alkaline  reactions  there  is  divergence  between 
the  two.  The  change  of  conductivity  calculated  from 
the  change  in  pfl  is  greater  than  the  observed  change 
when  the  conductivity  is  decreasing,  and  less  when  it  is 
increasing ;  the  discrepancy  is  to  be  ascribed  to  the 
dicarboxylie  acids,  since  a  similar  phenomenon  is 
observed  on  addition  of  glutamic  or  aspartic  acid  to 
a  solution  of  hydrochloric  acid,  whilst  on  addition  of 
glycine  to  such  a  solution  the  observed  and  calculated 
changes  in  conductivity  show  good  agreement.  It 
appears  that  the  binding  of  hydrogen  ions  by  amino- 
acids  which  takes  place  during  peptic  digestion  is 
explicable  on  Bj  err  urn’s  theory  (A.,  1923,  i,  444)  of 
ampholytio  dissociation.  C.  R.  Harington. 

Action  of  pepsin  of  lierbivora  and  carnivora 
on  vegetable  and  animal  proteins.  H.  W.  Vahl- 
teich  (Z.  physiol.  Chem.,  1928,  176,  222—230). — No 
differences  were  observed  in  the  digestion  of  various 
proteins  by  the  pepsin  derived  from  the  horse  and  that 
from  the  dog.  The  number  of  carboxyl  groups  set 
free,  determined  by  Willstatter’s  method,  was 
consistently  higher  than  the  number  of  amino-groups 
determined  according  to  Van  Slyke ;  the  ratio 
C02H  :  NH2  varied  according  to  the  protein  used. 

J.  H.  Bibkinshaw. 

Alcohol.  VI.  Influence  of  alcohol  on  the 
action  of  pepsin.  G.  Frame n  (Arch.  exp.  Path. 
Pharni.,  1928,  133,  111— 120).— Up  to  concentrations 
of  about  11%,  ethyl  alcohol  promotes  the  proteolytic 
action  of  pepsin  in  vitro ,  but  at  higher  concentrations 
it  is  inhibiting.  White  wane,  red  wine,  and  beer  have 
a  favourable  effect  on  the  activity  of  pepsin  approx¬ 
imately  corresponding  with  their  content  in  ethyl 
alcohol,  but  this  effect  is  most  marked  in  the  case  of 
white  wine.  It  appears  to  be  partly  neutralised  in  the 
case  of  beer  by  its  action  on  the  acid  present  in  the 
digestion  mixture  and  in  the  case  of  red  wine  by  its 
content  of  tannic  acid.  W.  O.  Kermack. 

Peptidases.  H.  von  Euler  and  Z.  I.  Kertecz 
(Ber.,  1928,  61,  [B],  1525—1529)  —Fission  of  glycyl- 
glycine  by  a  glycerol  extract  of  pig  intestine  is  greatly 
hindered  by  alcohol,  boric  acid,  aniline,  or  glycine,  but 
the  effect  of  ethyl  aminoacetate  could  not  be  investig¬ 
ated  owing  to  the  presence  of  lipase  in  the  enzyme 
mixture.  The  effect  of  quinine  sulphate  or  qninidine 
sulphate  is  not  marked.  Ammonia  is  without 
influence.  The  fission  of  alanylglycine  is  inhibited 
by  glycine*  H.  Wren. 

Determination  of  trypsin  in  pancreatic  juice. 
B.  Goldstein  (F ermentf orsch . ,  1928,  9,  322 — 328).' — 
The  Fuld-Gross  method  is  modified  by  taking  the 
first  appearance  of  tryptophan  as  the  end-point, 
instead  of  the  absence  of  casein  precipitate  on 
acidifying.  F.  E.  Day. 
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Effect  of  acidity  and  boiling  on  enter okinase. 
I.  P.  Rasenkow  (Fermentf orsch . ,  1928,  9,  382 — 388). 
— Working  with  material  obtained  from  dogs  it  is 
found  that  05%  hydrochloric  acid  has  no  harmful 
effect  on  enter  okinase,  which  can  activate  pancreatic 
secretion  in  presence  of  0*3%  of  hydrochloric  acid. 
Boiling  destroys  the  activating  power  of  enterokinase 
in  neutral  but  not  in  such  acid  solutions. 

F.  E.  Bay. 

Influence  of  thyroxine ,  3  :  5-di-iodotyrosine, 
and  thyroid-substance  on  the  course  of  autolysis 
and  on  the  action  of  erepsin  and  trypsin.  B. 
Arderhalden  andK.  Franke  (Fermentf orsch.,  1928, 
9,  485 — 493). — The  autolysis  of  35—45  g.  of  pulped 
liver  with  100  c.c.  of  water  and  50  e.c,  of  phosphate 
buffer,  pa  8,  is  retarded  by  1  mg.  of  thyroxine,  but 
accelerated  by  0*01  mg.  and  even  by  0-001  mg. 
3  :  5 -Bi  dodo  tyrosine  and  thyroid  behave  similarly, 
but  not  in  proportion  to  their  iodine  content.  The 
effect  appears  to  be  to  some  extent  affected  by  the 
reaction  of  the  medium.  Similar  results  are  obtained 
as  regards  the  action  of  pancreas  extract  and  erepsin 
on  dhleucylglycine  and  of  trypsin-kinase  on  peptone 
and  gelatin,  although  to  a  much  less  marked  degree. 

F.  E.  Day. 

Kinetics  of  the  tyrosinase  of  potatoes.  H. 
Haehn  and  J.  Stern  (Fermentf orsch . ,  1928,  9, 
395 — 402). — The  course  of  the  oxidation  of  tyrosine 
under  the  influence  of  tyrosinase  is  unimolecular  in 
presence  of  excess  of  oxygen.  The  coefficient  is 
dependent  on  the  concentration  of  the  enzyme,  not  on 
that  of  the  tyrosine.  The  ratio  K/( weight  of  enzyme 
preparation)  is  therefore  a  measure  of  activity. 

F.  E.  Bay. 

Tyramine  oxidase.  I.  An  enzyme  system 
in  liver.  M.  L.  C.  Hare  (Biochem.  J.,  1928,  22, 
968—979)  .—A  cell-free  extract  of  liver  is  described 
which  is  capable  of  oxidising  j?-hvdroxyphenylethyl- 
artiine,  one  atom  of  oxygen  being  taken  up  per 
molecule  of  tyramine.  Hydrogen  peroxide  is  produced 
during  the  reaction,  whilst  methylene-blue  is  not 
reduced.  The  oxidation  is  not  affected  by  the  addition 
of  0*002 Jf -potassium.  cyanide.  Deamination  of  the 
compound  occurs  simultaneously,  but  only  half  the 
nitrogen  in  the  tyramine  molecule  is  accounted  for  as 
ammonia.  The  optimum  reaction  of  the  system  is  at 

10-0.  The  enzyme  is  inactive  but  not  destroyed 
at  pu  4*4,  but  destruction  occurs  at  pn  11*5.  Phenyl - 
ethylamine  and  possibly  also  p- amino  phenol  are 
oxidised  by  the  enzyme,  but  tyrosine  and  many  other 
substances  are  not  attacked.  The  enzyme  is  distinct 
from  tyrosinase.  The  oxygen  uptake  was  measured 
by  the  Barcroft  differential  manometer. 

S.  S.  ZlLVA. 

Glycocyamase.  J.  Karas  him  a  (Z.  physiol. 
Ohem.,  1928,  177,  42— 46).— Ox-liver  preparations 
contain  glycocyamase,  since  they  convert  guanidino- 
acetic  acid  into  carbamide  and  glycine.  The  enzyme 
is  absent  from  kidney,  pancreas,  spleen,  and  lung  of 
cattle,  and  from  liver  and  kidney  of  hens. 

0.  Hollins. 

Specific  action  of  salts  in  extraction  of  urease 
fromamoebocytes  of  Limulus.  L. Loeb, L Lorber- 
blatt,  and  M.  E.  Field  {J.  Biol.  Ohem.,  1928,  78, 
417 — 43 1). — Magnesium  and  manganese  chlorides  show, 


in  a  smaller  degree,  the  favourable  effect  previously 
observed  (A.,  1927,  484)  for  the  salts  of  the  alkaline 
earths  in  the  extraction  of  urease ;  ter  valent  ions,  on 
the  other  hand,  have  little  or  no  effect  on  the  extrac¬ 
tion.  Those  salts  which,  in  dilute  solution,  arc  most 
efficient  in  extracting  urease  are,  in  higher  con¬ 
centration,  most  toxic  to  the  enzyme.  An  optimal 
extraction  of  the  enzyme  by  sodium  chloride  solution 
is  obtained  in  presence  of  0-005 A -sodium  hydroxide 
and  of  0 ■ 0005 AT - hydr ochlor ic  acid.  Addition  of  calcium 
chloride  to  a  sodium  chloride  extract  does  not  affect 
the  activity,  but  its  addition  to  a  magnesium  chloride 
extract  increases  the  activity  in  proportion  to  the 
calcium  chloride  added.  Extractions  with  mixtures 
of  salts  give  results  intermediate  between  those 
obtained  with  the  pure  salts.  It  appears  that  the 
interactions  of  urease  with  salts  may  be  divided  into 
non-specific  effects,  e.g.$  the  injurious  action  of  the 
heavy  metals  and  osmotic  effects,  and  specific  effects 
consisting  of  formation  of  compounds  with  various 
cations ;  of  these  compounds,  those  with  the  alkaline 
earths  are  the  most  active,  and  those  with  the 
alkali  metals  are  irreversible  in  character. 

0.  R.  Harington. 

Influence  of  structure  on  the  kinetics  of 
desmolases.  I.  Systems  uricase-uric  acid™ 
active  and  inactive  charcoal  or  protein,  S.  J. 
Przylecki  (Acta  Biol.  Exp.  Warsaw,  1928,  1, 
No.  6,  1 — 26). — Uric  acid  and  uriease  are  strongly 
adsorbed  on  iron-free  charcoal,  from  which  the  former 
substance  may  to  a  great  extent  be  eluted  by  the 
addition  of  alcohols.  Adsorption  docs  not  inactivate 
uriease,  but  simultaneous  adsorption  of  uric  acid  and 
uriease  leads  to  a  reduction  in  the  total  quantity  of 
uric  acid  decomposed,  although  the  percentage  of  that 
oxidised  in  solution,  as  opposed  to  that  present  in  the 
system  as  a  whole,  is  the  same  whether  charcoal  is 
present  or  not.  Oxidation  of  uric  acid  is  in  all  cases 
proportional  to  its  concentration  in  solution,  and  for 
this  reason  is  enhanced  by  the  addition  of  elutive 
agents.  Where  active  animal  charcoal  is  used,  both 
enzymic  and  catalytic  oxidations  occur;  the  action 
of  these  two  factors  is,  however,  independent,  so  that 
if  allowance  be  made  for  the  quantity  of  uric  acid 
oxidised  through  the  agency  of  the  charcoal,  the 
results  obtained  are  similar  to  those  of  the  first  system. 
Restriction  of  access  of  oxygen  does  not  affect  these 
results.  Coagulated  egg-white  has  a  very  feeble 
adsorptive  action  on  uric  acid,  but  adsorbs  uriease 
very  strongly.  Since  simultaneous  adsorption  does 
not  take  place,  the  introduction  of  this  adsorbent  does 
not  sensibly  retard  the  reaction  of  urieolysis,  and  the 
same  applies  to  soluble  egg-white. 

R.  Truszkowski. 

Uriease  and  its  action,  I.  Preparation. 
S.  J.  Przylecki  (Biochem.  J.,  1928,  22,  1026 — -1034). 
— Frogs  were  ground,  extracted  with  a  mixture  of 
water,  chloroform,  and  glycerol,  and  the  extract  was 
precipitated  with  acetone.  The  precipitate  when  dis¬ 
solved  in  a  volume  of  1  %  salt  solution  which  was 
equivalent  to  the  original  volume  of  the  glycerol 
extract  yielded  a  solution  more  active  than  the 
original  extract.  This  extract  can  be  further  purified 
by  dialysis,  ultra-filtration,  or  reprecipitation  with 
alcohol  or  by  a  mixture  of  alcohol  and  acetone. 
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Uricase  preparations  from  mammalian  kidney  and 
from  wheat-seed  were  similarly  prepared. 

S.  S,  Zelya. 

Wildier's  bios.  Isolation  and  identification 
of  “bios  I.”  (Miss)  E.  V.  Eastcott  (J.  Physical 
Chem.»  1028,  32,  1004—1111;  cL  Tanner,  Chem. 
Reviews,  1924,  1,  399), — The  crops  of  yeast  obtained 
under  standard  conditions  from  48  vegetable  and 
15  animal  preparations  are  compared  with  those 
obtained  by  adding  bios  I  or  II  (prepared  from  malt 
combings)  or  wort  to  the  extracts.  The  results 
indicate  that  all  the  extracts  examined  contain 
bios  I  and  II  which  arc  physiologic  ally  identical  with 
those  prepared  from  malt-combings.  Bios  I  has 
been  isolated  from  tea  dust  and  is  identical  with 
idnositol.  The  curves  showing  the  rate  of  reproduc¬ 
tion  of  yeast  in  solutions  containing  salts,  sugar, 
inositol,  and  crude  bios  II  have  the  same  form  as 
those  obtained  by  Clark  (A.,  1922,  i,  501)  with  solu¬ 
tions  of  salts,  sugar,  and  wort.  The  inositol  taken 
up  by  yeast  can  be  quantitatively  recovered  by 
hydrolysis.  Yeast  grown  in  a  solution  containing 
only  sugar  and  salts  also  yields  inositol  on  hydrolysis, 
but  in  smaller  amount.  L.  S.  Theobald. 

Influence  o!  various  concentrations  of  phenol 
on  the  rate  of  alcoholic  fermentation.  E.  Abder- 
harden  (Fcrmentforsch.,  1928,  9,  389— 391)— In 
fermentations  of  2-5  g.  of  dextrose  dissolved  in  25  c.c. 
of  phosphate  buffer  solution  (pn  6),  using  1*0  g.  of 
yeast,  the  presence  of  0*1 — 0*2  y  of  phenol  generally 
causes  a  distinct  acceleration  of  the  rate  of  fer¬ 
mentation.  F.  E.  Day. 

Liberation  from  yeast  of  substances  giving 
the  nitroprusside  reaction.  Y*  Pourbaix  and 
E.  L.  Rennaway  (Biochera.  J.,  1928,  22,  1112— 
1127). — A  large  number  of  agents  have  been  examined 
for  their  power  to  liberate  from  yeast  substances 
giving  the  nitroprusside  reaction.  Positive  results 
were  obtained  by  heating  above  a  certain  temperature, 
freezing,  grinding,  ultra-violet  light,  by  exposure  to 
certain  saturated  salt  solutions  or  to  many  organic 
compounds  of  the  phenol  and  amine  classes.  Many 
compounds  inhibit  the  nitroprusside  reaction,  hence 
some  of  the  negative  results  may  be  due  to  such 
suppression  of  the  reaction.  Some  of  the  substances 
giving  the  reaction  are  liberated  intracellularly  and 
some  extracell ularly.  S.  S.  Zilva. 

Bacterial  catalase.  A.  Itano  and  S.  Abakawa 
(Ber.  Ohara  Inst,  landw.  Forseh,,  1928,  3,  505 — 
528). — The  activity  of  the  catalase  of  a  thermophilic 
cellulose-fermenting  organism  is  vigorous  at  65°  in 
cellulose  medium,  but  is  inhibited  in  dextrose  broth. 
At  23°  there  is  no  inhibition  in  the  latter  medium, 
and  since  its  liyclrogen-ion  concentration  changes 
within  48  hrs,  from  6*75  to  4*98  at* 65°  but  remains 
almost  unchanged  at  24°,  it  is  concluded  that  the 
inhibition  at  the  higher  temperature  is  due,  in  part 
at  least,  to  the  increase  in  pa.  In  determining  the 
volume  of  oxygen  liberated  from  hydrogen  peroxide 
by  the  enzyme,  the  gas  is  collected  for  10  min.  from 
the  time  of  starting  the  reaction.  The  potassium 
hydrogen  phthalate  of  Clark’s  buffer  solution  has  a 
marked  disturbing  influence  on  the  results  obtained 
when,  in  making  the  test,  titration  with  permanganate 


of  buffered  solutions  is  substituted  for  the  determin¬ 
ation  of  the  volume  of  oxygen  liberated.  Phosphate 
mixture  has  no  such  influence.  The  catalase  shows 
greatest  activity  between  pK  8  and  9.  At  pa  less 
than  6*5  the  activity  diminishes  rapidly,  becoming 
almost  nil  at  pn  2*5,  but  it  disappears  more  slowly 
on  the  alkaline  side  and  is  quite  considerable  at 
Pn  10.  The-  vigour  of  catalase  action  increases  with 
the  age  of  the  culture  up  to  about  72  hrs.,  after  which 
it  decreases.  The  velocity  of  action  is  greatest  at 
the  end  of  5  min.  and  diminishes  thereafter.  The 
reaction  seems  to  be  unimolecular.  Activity  of  the 
catalase  is  at  a  minimum  at  0°  and  at  a  maximum  at 
60°,  but*  is  quite  considerable  at  80°  and  is  not 
destroyed  altogether  at  100°,  Magnesium  sulphate 
and  copper  sulphate  have  very  slight  depressive 
influence  on  the  catalase  action,  but  hydrochloric 
acid,  mercuric  chloride,  and  potassium  cyanide  have 
very  marked  effects,  that  of  the  last  named  being 
strongest.  W.  McCartney. 


Bacterial  denitrification.  M.  P.  Korsakova 
(Bull.  Acad.  Sci.  U.S.S.R.,  1927,  [vi],  1221—1250).— 
The  results  of  experiments  with  B.  fluorescent  Uque - 
faciens  and  B.  pyocyaneus  show  that  denitrification 
is  a  process  of  the  reduction  of  nitrates  in  anaerobic 
conditions,  the  necessary  energy  being  supplied  by 
the  oxidation  of  organic  matter ;  when  the  latter  is 
not  present  in  sufficient  amount,  the  normal  course 
of  the  reduction  of  nitrates  is  disturbed.  When 
denitrification  proceeds  in  presence  of  dextrose,  the 
2hi  of  the  solution  does  not  change  during  the  whole 
process,  and  when  citric  acid  is  supplied  as  organic- 
matter,  the  solution  becomes  alkaline  and  the 
quantity  of  carbon  dioxide  developed  per  unit 
quantity  of  free  nitrogen  is  double  that  formed  in 
presence  of  dextrose.  The  reduction  process  takes 
place  in  three  phases,  2HNOs  — 2HN02+03, 

2HN02 - >  intermediate  product-}-  02,  intermediate 

product  — >*  N2+H20+0,  The  fact  that  this  inter¬ 
mediate  product  yields  one  molecule  of  nitrogen  per 
atom  of  oxygen  on  reduction  suggests  that  it  may 
be  Angeli’s  unstable  nitrosyl?  HNO,  The  dextrose 
present  in  the  solution  during  denitrification  is 
oxidised  completely  to  carbon  dioxide,  and  the  ratios 
of  the  oxidised  dextrose  to  the  reduced  nitrate  on 
the  one  hand  and  to  the  carbon  dioxide  and  nitrogen 
formed  on  the  other  are  expressed  by  the  equations 
CfiH12Oc+602«=6OOo+6H9O  and 
24KN03-24KH003+  0CO.+I2N2+18H,O. 

T  TT  Popf 

-JL  *  XX*  A,  vIL* 


Nitrite  test  as  applied  to  bacterial  cultures. 
Gb  I.  Wallace  and  S.  L.  Heave  (J.  Back,  1027, 
14,  377 — 384).— In  high  nitrite  concentrations, 
favoured  by  peptones  containing  sulphur,  the  use  of 
dimethyl -a-naphtkylamine  is  preferred  to  that  of 
ct-naphthylamine.  Chemical  Abstracts. 

J* 


Composition  of  the  active  principle  of  tuber¬ 
culin.  IX.  Fractional  heat  coagulation  of  the 
protein  of  tuberculin.  X.  Isolation  in  crystall¬ 
ine  form  and  identification  of  the  active  prin¬ 
ciple  of  tuberculin.  F.  B.  Seibert  (Amer.  Rev. 
Tuberculosis,  1928,  17,  394— 40 R  402— 421).— IX. 
Specific  biological  activity  is  associated  with  all  the 
fractions  obtained  by  coagulating  the  whole  protein 


BIOCHEMISTRY. 


■1057 


of  tuberculin  at  different  temperatures,  and  a  protein- 
free  active  fraction  could  not  be  thus  obtained.  All 
the  fractions  may  be  derivatives  of  the  same  protein 
in  varying  stages  of  chemical  change. 

X.  The  specifically  active  substance  in  tuberculin 
is  an  unstable,  water-soluble  eoagulable  protein, 
containing  no  carbohydrate,  and  erystallisable  by 
Hopkins'  method  at  pn  4-9.  Chemical  Abstracts. 

Active  principle  of  tuberculin,  XI.  Prepar¬ 
ation  and  assay  of  standard  undenatured  tuber¬ 
culin.  F.  B.  Seibert  (J.  Biol.  Chem.,  1928,  78, 
345 — 362). — A  solution  of  tuberculin,  obtained  by 
growing  tubercle  bacilli  on  a  synthetic  protein-free 
medium,  may  be  concentrated  many  times  with 
negligible  loss  of  activity  by  ultra-filtration  through 
alundum  shells  impregnated  with  a  10—12%  solution 
of  guncotton  in  glacial  acetic  acid ;  further  removal  of 
diffusible  impurities  may  be  effected  by  addition  of 
0*5%  phenol  solution  to  the  tuberculin  solution  during 
filtration.  The  purified  tuberculin  may  be  assayed 
chemically  by  determining  the  volume  of  the  pre¬ 
cipitate  produced  by  addition  of  trichloroacetic  acid ; 
0-2  mg.  of  the  purified  protein  is  a  lethal  dose  for  a 
400 — 500  g.  tuberculous  guinea-pig. 

C.  R.  Haring  ton. 

Cultural  separation  of  bacteria  on  the  basis 
of  triphenylmethane  coefficients.  J.  W.  Church¬ 
man  and  L.  Siegel  (Stain  Tech.,  1928,  3,  73 — 80). 
— -The  crystal- violet  coefficients  of  five  Gram -positive 
and  five  Gram -negative  organisms  indicate  that  all 
known  aerobic  organisms,  on  the  basis  of  their  tri¬ 
phenylmethane  coefficients,  could  probably  be  placed 
on  a  curve  which  would  run  parallel  with  the  results 
of  Gram  staining.  By  making  use  of  the  differences 
in  these  coefficients  cultural  separations  of  organisms 
within  the  Gram  groups  may  be  effected. 

H.  W.  Dudley. 

Effect  of  chemical  nature  of  a  decoloriser  on 
its  action.  I.  The  Gram  classification.  A.  E. 
Stearn  and  E.  W.  Stearn.  II.  Apparent  iso¬ 
electric  point.  E.  W.  Stearn  and  A.  E.  Stearn 
(Stain  Tech.,  1928,  3,  81—86,  87— 93) —I.  Acidic 
decolorisers  are  more  regular  than  basic  substances 
in  their  action  on  the  Grain  stain. 

II.  The  isoelectric  point  of  a  bacterial  system  is  the 
hydrogen  don  concentration  at  which  there  is  equal 
retention  of  anion  and  cation.  This  is  determined 
by  finding  the  point  at  which  there  is  equal  retention, 
of  acidic  and  basic  stains  when  acetone  is  used  as  a 
decoloriser.  Acidic  decolorisers  shift  this  point  to  a 
higher  pBi  whilst  basic  decolorisers  have  the  opposite 
effect.  H.  W.  Dudley. 

Factors  influencing  the  staining  properties  of 
fluorescein  derivatives.  H.  J.  Conn  and  W.  C. 
Holmes  (Stain  Tech.,  1928,  3,  94— 104).— The 
di sodium  salts  of  eosin,  erythrosin,  phloxin,  and  rose- 
Bengal  arc  indifferent  stains  for  bacteria  in  dried 
films  of  soil.  If,  however,  0*0001 — 0-1%  of  a  salt  of 
calcium,  aluminium,  magnesium,  or  lead  be  added 
to  the  solutions  of  the  dyes  they  stain  much 
more  intensely.  Practically  identical  staining  can 
be  obtained  by  using  suspensions  of  the  calcium, 
aluminium,  or  lead  salts  of  these  dyes,  although  their 
solubilities  are  very  small.  H.  W.  Dudley. 

3  Y 


New  circulation  hormone  and  its  action.  III. 
E,  K.  Frey  and  H.  Kraut  (Arch.  exp.  Path.  Pharm., 
1928,  133,  1 — >56). — The  heart  stimulant  previously 
described  (A.,  1920,  1168)  as  occurring  in  urine  has 
been  further  purified  and  its  physiological  action  on 
various  organs  has  been  investigated.  The  salts  are 
dialysed  away  through  parchment  paper,  through 
which  the  active  substance  passes  only  slowly,  and 
concentration  of  the  substance  is  then  effected 
through  adsorption  on  kaolin  or  alumina,  from  which 
it  may  be  removed  by  elution  with  di  ammonium 
hydrogen  phosphate.  Precipitation  with  uranyl 
acetate  in  presence  of  alcohol  is  also  a  convenient 
means  of  purification.  For  further  purification  it 
may  be  adsorbed  on  finely- divided  benzoic  acid, 
which  may  then  be  removed  by  means  of  ether  and 
alcohol.  The  active  substance  is  highly  unstable, 
being  inactivated  by  acid  or  alkali  or  by  boiling,  and 
in  its  purified  form  is  destroyed  even  by  precipitation 
with  alcohol.  It  is  not  yet  possible  to  characterise  the 
substance  by  chemical  reactions.  Its  activity  appears 
to  be  increased  by  cocaine  and  by  calcium  salts. 

Blood  and  blood-serum  contain  some  unknown 
substance  capable  of  inactivating  the  active  substance. 
Horse-serum  inactivates  strongly,  pig-serum  very 
little.  The  inactivating  substance  is  very  unstable, 
since,  for  example,  blood  loses  its  power  of  inactiv¬ 
ation  in  a  few  days  and  also  particularly  rapidly 
when  treated  with  acid.  During  inactivation  by 
blood  the  substance  is  not  destroyed  but  forms  an 
inactive  combination  with  the  inactivating  substance. 
The  active  substance  is  not  choline,  pituitrin,  or 
histamine,  although  certain  of  its  physiological  effects 
are  similar  to  those  of  the  last-named  substance. 
The  compound  appears  to  be  present  normally  in 
the  blood,  but  usually  in  the  form  of  its  inactive 
combination  and  only  exceptionally  in  the  free  con¬ 
dition.  It  is  considered  to  be  a  hormone  and  its 
physiological  effects  are  in  general  such  as  facilitate 
muscular  activity.  ^  W.  O.  Kermack. 

Influence  of  adrenaline  on  the  protein  meta¬ 
bolism  of  isolated  organs.  B.  S.  Sentjurin 
(Arch.  exp.  Path.  Pharm.,  1928, 133,  233— 241).— The 
influence  of  adrenaline  and.  in  the  first  place  also,  of 
Ringer-Locke  solution  on  the  secretion  of  proteins 
by  isolated  organs  has  been  examined.  Deter¬ 
minations  of  total  nitrogen  and  of  residual  nitrogen 
were  made  and  the  amount  of  protein  nitrogen  was 
obtained  by  difference.  Prolonged  action  of  Ringer- 
Locke  solution  produces  gradual  but  continuous 
decrease  in  the  amount  of  residual  nitrogen  and  an 
initial  decrease  followed  by  increase  in  that  of  protein 
nitrogen.  Ordinarily  the  absolute  amount  of  protein 
nitrogen  is  greater  than  that  of  residual  nitrogen  and 
the  difference  increases  continuously  in  course  of 
time.  Adrenaline  causes  the  amount  of  residual 
nitrogen  to  increase,  but  its  effect  on  protein  nitrogen 
is  variable.  The  ratio  of  residual  nitrogen  to  protein 
nitrogen  increases.  Although  the  experiments  were 
made  for  the  most  part  on  testicles,  the  behaviour 
of  other  organs  is  the  same.  W.  McCartney. 

Action  of  adrenaline  on  the  mobilisation  of 
sugar  in  muscle.  W.  Grunkb  and  A,  Kairies 
(Arch.  exp.  Path.  Pharm.,  1928,  133,  63— 98).— Per- 
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fusion  of  the  muscle  of  the  frog  with  Ringer's  solution 
containing  adrenaline  causes  the  removal  of  a  greater 
quantity  of  sugar  than  when  adrenaline  is  absent, 
although  the  effect  of  adrenaline  on  the  muscle  is 
less  marked  than  on  liver  when  similarly  perfused. 

W.  0.  Kekmack. 

Effect  of  insulin  on  protein  metabolism. 
V.  C.  Kiech  and  J.  M.  Luck  (J,  Biol.  Chem.,  1928, 
78,  257 — 264). — Administration  of  insulin  to  normal 
rats  caused  an  increase  in  the  carbamide  content  and 
a  decrease  in  the  amino -acid  nitrogen  content  of  the 
whole  animal,  indicating  an  increase  in  the  rate  of 
catabolism  of  amino- acids  together  with  a  decrease  in 
the  rate  of  formation  of  the  latter  by  degradation 
of  protein.  C.  R.  Harington. 

Effect  of  insulin  on  sugar  content  of  erythro¬ 
cytes.  H.  C.  Trimble  and  S.  J.  Haddock  (J.  Biol. 
Chem,,  1928,  78,  323 — 336). — The  sugar  content  of 
erythrocytes  is  better  determined  by  direct  analysis 
of  the  .separated  cells  than  indirectly  by  determination 
of  the  sugar  content  of  whole  blood  and  plasma  and 
calculation  from  the  cell- volume.  Administration  of 
insulin  to  diabetic  patients  and  to  depanereatised 
dogs  causes  an  almost  parallel  decrease  of  sugar  in 
red  blood-corpuscles  and  plasma,  no  signs  of  a  sudden 
preliminary  drop  in  the  former  being  observed. 

C.  R.  Harington. 

Effect  of  insulin  on  the  metabolism  of  striped 
muscle.  IC.  Kimuba  and  EL  Takahashi  (Tohoku 
J.  Exp.  Med.,  1928,  10,  215—247). — Injection  of 
insulin  lowers  the  oxygen  consumption  of  the  dog's 
gastrocnemius  and  diminishes  the  sugar  content  of 
the  blood  circulating  through  the  muscle  through  the 
arrest  of  cell  activity.  Insulin  increases  the  haemo¬ 
globin  content  of  the  blood,  and  diminishes  the  serum- 
globulin.  The  changes  in  serum  sodium  chloride  are 
irregular.  Chemical  Abstracts. 

Insulin  hypoglycaemia  and  insulin  shock  in 
man.  0.  Klein  and  H.  Holzer  (Z.  klin.  Med., 
1928,  107,  94—112 ;  Chem.  Zentr.,  1928,  i,  1200). 
— An  examination  of  the  relation  between  insulin 
(hypoglycemic)  shock,  the  reserve  carbohydrate,  the 
formation  of  carbohydrate,  and  the  alkali  reserve. 

A.  A.  Eldridge. 

Insulin,  follieulin,  and  glyccemia  in  normal 
dogs.  F,  Rathery,  R.  Kotjrilsky,  and  (Mlle.) 
Y.  Laurent  (Compi.  rend,,  1928,  187,  255—257). 
— Follieulin  and  insulin  exert  opposing  influences  on 
glyeiemia  in  dogs.  In  the  simultaneous  injection  of 
follieulin  (10  units)  and  insulin  (20  units)  into  animals 
of  either  sex,  follieulin  prevents  insulin  from  exerting 
its  normal  effect  on  the  initial  hyperglycsemia  pro¬ 
duced  b}T  the  ingestion  of  dextrose,  and  retards  the 
later  hypoglycemia  due  to  insulin.  In  starving 
animals  the  hypoglycemic  effect  of  Insulin  is  decreased. 

R.  Brightman, 

Hormones  and  vitamins.  New  definitions  of 
vitamins.  L.  Randoin  and  H.  Simonnet  (Bull. 
Soc.  China.  bioL,  1928,  10,  745 — 756). — Vitamins  may 
be  considered  to  be  hormones  which  are  produced 
from  sources  other  than  the  organism  on  which  they 
eventually  exert  their  influence  (exohormones  as 
distinct  from  endohormones,  formed  by  internal 
secretion),  G.  A.  C.  Gough. 


Assay  of  vitamin-/!.  K.  H.  Coward  and 
K.  M,  Key  (Biochem.  J.,  1928,  22,  1019—1025). 
— Tests  are  described  in  which  subnormal  growth  of 
rats  on  a  deficient  diet  graded  quantitatively  to  the 
dose  has  been  obtained  without  being  followed  by 
premature  slackening.  Rats  apparently  in  a  similar 
physiological  or  pathological  condition  may  react 
by  resumption  of  rapid  growth,  by  immediate 
resumption  of  subnormal  growth,  or  by  a  long  latent 
period  followed  by  a  resumption  of  normal  growth, 
on  the  same  dose.  S.  S.  Zilva. 

Absorption  spectrum  of  vitamin- A.  R.  A. 
Morton  and  I.  M.  Heilbron  (Biochem.  J.,  1928, 
22,  987 — 996). — From  spectroscopic  examination  of 
various  oils  and  preparations  it  is  concluded  that 
the  presence  of  vitamin- A  is  characterised  by  an 
absorption  band  with  a  maximum  at  328  pp.  Some¬ 
times,  as  in  the  case  of  dog-fish  oil,  this  characteristic 
band  may  be  masked  by  superimposition  of  a  neigh¬ 
bouring  band.  The  destruction  of  the  vitamin- A  of 
an  oil  is  accompanied  by  the  disappearance  of  the 
band  at  328  pp.  It  is  probable  that  one  of  the 
decomposition  products  of  vitamin- A  has  an  absorp¬ 
tion  band  near  275 — 285  up.  S.  S.  Zilva. 

Colour  tests  for  sterols  and  for  vitamin-A. 
II.  Spectroscopic  study  of  the  colorations 
attributed  to  vitamin- A.  F.  Works  (Biochem. 
J.,  1928,  22,  997 — 1006). — From  the  spectroscopic 
studies  of  the  colours  produced  by  arsenic  or  antimony 
trichlorides  on  a  number  of  eod-liver  oils  and  con¬ 
centrates,  the  vitamin-A  poteney  of  which  has 
previously  been  assessed  biologically,  it  has  been 
ascertained  that  in  the  case  of  the  former  reagents 
bands  at  about  587  and  475  jxu  were  discernible, 
whilst  antimony  trichloride  gave  bands  at  about 
614  and  530  pp.  There  is  a  gradual  loss  in  the  blue 
and  a  gain  in  the  red  colour  when  the  chromogen 
remains  in  contact  with  either  reagent.  This  is 
accompanied  spectroscopically  by  a  gradual  transition 
from  the  stage  giving  the  “  initial 55  band  (at  about 
587  or  615  up)  to  the  stage  giving  the  <f  second  ”  band 
(at  about  475  or  530  up).  S.  S.  Zilva, 

Vitamin-A  formation.  The  feeding  of  etiol¬ 
ated  wheat  shoots  to  rats  kept  in  darkness, 
T.  Moore  (Biochem.  J.,  1928,  22,  1097 — 1101). 
— These  shoots  were  found  to  be  an  effective  source 
of  vitamin-A  when  tested  on  rats  under  conditions 
involving  the  use  of  the  minimum  of  red  light 
illumination.  S.  S.  Zilva, 

Relative  stability  of  vitamin-A  from  plant 
sources.  H.  G.  Sherman,  E.  J.  Quinn,  P.  L. 
Day,  and  E.  H.  Miller  (J.  BioL  Chem.,  1928,  78, 
293 — 298). — Heating  of  tomato  juice  at  95 — 99°  for 
4  hrs.  in  presence  or  absence  of  oxygen  destroyed 
about  17%  of  the  vitamin-A  ;  the  rate  of  destruction 
of  the  vitamin  during  anaerobic  heating  was  not 
affected  by  altering  the  pn  of  the  juice  from  its  natural 
value  (4*2)  to  9*2",  Anaerobic  heating  of  an  olive 
oil  extract  of  dried  spinach  caused  20%  destruction 
of  vitamin-A,  whilst  similar  treatment  of  a  solution 
of  butter  in  olive  oil  destroyed  33%  of  the  vitamin. 

C.  R.  Harington. 

Tripartite  nature  of  vitamin- B.  R.  R.  Wil¬ 
liams  and  R.  E.  Waterman  (J.  Biol.  Chem.,  1928, 
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78,  311 — 322). — Pigeons  were  kept  on  a  synthetic 
diet  in  which  vitamin ~Bt  was  supplied  in  the  form  of 
a  fuller’s  earth  adsorbate  of  a  dialysed  yeast,  extract, 
and  ~BZ  as  autoclaved  yeast,  Such  birds  showed  a 
marked*  improvement  on  the  addition  of  air-dried 
brewer's  yeast  to  the  diet.  The  factor  thus  supplied 
could  not  be  any  known  vitamin,  and  is  thought  to 
be  a  third,  heat-labile  component  of  vitamin-5. 

0,  E,  Hartngton. 

Multiple  nature  of  vitamin-B.  A.  G.  Hogan 
and  J.  E.  Hunter  (J.  Biol.  Chem.,  1928,  78,  433 — 
444).— Irradiation  with  ultra-violet  light  destroys  the 
growth -promoting  properties  of  yeast  and  of  vitamin -B 
preparations  derived  therefrom,  while  leaving  the 
antineuritic  properties  unimpaired. 

C.  R.  Habington. 

Glutathione  and  reducing  power  of  muscle 
in  vitamin-B  deficiency,  H,  Yaoi  (Proe,  Imp. 
Acad.  Tokyo,  1928,  4,  233 — 235). — The  muscle  of 
pigeons  fed  on  a  diet  deficient  in  vitamin-B  has  a 
weaker  reducing  action  on  methylene-blue  than 
normal  pigeon  muscle.  No  material  difference  is 
detectable  in  the  glutathione  content  in  the  two 
cases.  J.  H.  Birktnsiiaw. 

Comparative  variations  in  the  content  of 
water ,  fatty  acids,  and  cholesterol  in  the  liver 
and  spleen  of  guinea-pigs  on  a  normal  diet  and 
on  one  deprived  of  antiscorbutic  vitamin. 
(Mlle.)  L.  Randoin  and  (Mlle,)  A.  Michaxjx  (Oompt, 
rend.,  1928,  187,  146 — 149). — The  fresh  liver  of 
normal  guinea-pigs  contains  0*21%  of  cholesterol, 
1  *81 — 2-26%  of  fatty  acids,  and  72*5 — 74*6%  of  water. 
When  fed  on  diets  deficient  in  vitamin-0,  the  fatty 
acids  increase  gradually  to  3-0%  in  the  final  stages, 
the  cholesterol  tending  to  increase  slightly  but  within 
the  limits  of  variations  with  individual  animals.  The 
lipocyt-ic  coefficient  (ratio  of  cholesterol  to  fatty  acids) 
thus  decreases  with  the  progress  o!  scorbutic  symp¬ 
toms,  The  weight  of  the  spleen  is  very  variable,  but 
on  an  average  the  normal  spleen  contains  78*3%  of 
water,  0*4%  of  cholesterol,  and  1*4%  of  fatty  acids. 
In  acute  scurvy  the  spleen  increases  in  volume  and 
weight  after  some  time.  In  the  final  stages  the 
cholesterol  decreases  sharply,  the  fatty  acids  to  a 
slight  extent,  and  the  water  content  tends  to  increase. 
In  all  these  variations  the  lipoeytic  coefficient  Is  lower 
than  in  the  case  of  animals  fed  on  a  complete  artificial 
diet  (ef.  A.,  1926,  1181;  1927,  282). 

R.  Bbightman. 

Biological  assay  of  cod-liver  oil.  G,  Adams 
and  E.  Y,  McCollum  (J.  Biol.  Chem.,  1928,  78, 
495— 524).— No  biological  method  has  been  devised 
for  the  evaluation  of  the  absolute  antirachitic  potency 
of  cod-liver  oil.  For  the  comparison  of  different 
samples  of  oil  determination  of  the  ash  content  of 
the  bones  of  the  experimental  animals  is  of  little 
value.  Of  greater  utility  is  the  determination  of  the 
product  of  the  ionic  concentrations  of  calcium  and 
phosphorus  In  the  blood;  the  results  of  such  deter¬ 
minations  can  be  correlated  with  those  obtained  by 
histological  observations.  The  conclusion  of  Holt 
(A,,  1925,  i,  1209).  that  the  value  of  the  above- 
mentioned  ionic  product  is  less  than  8  X  10“25  in  active 
rickets,  is  confirmed,  0.  R.  Habington. 


Examination  of  irradiated  zymosterol  for  the 
presence  of  vitamin-B.  E,  M.  Hume,  H.  H. 
Smith,  and  I.  Smebley-MacLean  (Biochem.  J., 
1928,  22,  980 — 986 ;  ef.  Smedley-MacLean,  this  voL, 
329 ) . — Zymosterol  is  not  capable  of  being  activated 
by  ultra-violet  irradiation.  This  was  ascertained  by 
biological  tests  in  which  four  different  diets  were 
employed,  namely,  a  diet  deficient  in  both  fat-soluble 
vitamins,  the  same  containing  wheat  germ  (this  voL, 
556),  McCollum's  diet  3143,  and  Sherman  and 
Pappenheimer’s  diet.  Comparisons  have  also  been 
obtained  for  the  minimum  doses  of  irradiated  ergo- 
sterol  necessary  to  produce  an  effect  when  the  different 
diets  are  employed.  S.  S,  Zilva. 

Variations  in  the  process  of  photosynthesis, 

N.  A.  Maximov  and  T„  A.  Krassnosselski-Maximov 
(Ber.  dent.  hot.  Ges,,  1928,  46,  383— 391).— The 
process  of  photosynthesis  does  not  take  place  at  a 
uniform  rate,  but  varies  widely  in  its  intensity  within 
periods  of  a  few  minutes.  When  measured  over 
longer  periods  the  total  amount  of  carbon  dioxide 
involved  in  the  process  shows  a  fair  regularity.  A 
possible  connexion  is  suggested  between  this  pheno¬ 
menon,  the  rhythmic  motion  of  the  stoma,  and  the 
periodicity  of  transpiration.  A.  G.  Pollard. 

Application  of  the  Donnan  equilibrium  to 
the  ionic  relations  of  plant  tissues.  G.  E.  Briggs 
and  A.  H.  K.  Petrie  (Biochem.  J.,  1928,  22,  1071— 
1082). — The  conception  of  a  simple  Donnan  membrane 
equilibrium  operating  between  two  homogeneous 
phases  is  inadequate  to  explain  the  phenomena  of 
ionic  intake  by  plants.  S.  S,  Zilva. 

Cell  phosphatides  of  plants.  II.  B.  H.  Cba  in¬ 
ner  (Meld.  Xorges  Landbruks,  1927,  7,  611—643), 
—A  study  of  the  reactions  of  phosphatide  extracts 
with  solutions  of  acid  and  alkaline  dyes. 

Chemical  Abstracts. 

Water  content  of  leaves  in  relation  to  the 
wilting  of  plants.  R.  K6kbtsii  (Proe.  Imp.  Acad. 
Tokyo,  1928,  4,  229— 230).— The  ratio  between  the 
water  content  at  the  time  of  critical  wilting  and  that 
at  full  fcurgidity  is  probably  specific  for  a  given  plant 
when  cultivated  in  a  given  soil. 

J.  H.  Birkinshaw. 

Chemical  composition  of  vegetable  seed  fats 
in  relation  to  the  natural  order  of  plants.  T.  P. 
Hilditch  (Proe,  Roy.  Soe.,  1928,  B,  103,  111—117). 
— The  existing  data  on  the  chemical  nature  of 
various  seed  fats  are  discussed  with  reference  to 
botanical  order.  It  is  shown  that,  although  other 
acids  always  exist  in  fair  to  considerable  proportions, 
the  four  acids  lauric,  myristic,  erucic,  and  petroselic 
are  specific  in  the  respective  cases  of  the  four  orders, 
Palmce,  Myristicece,  Cruciferm ,  and  UmbelMferm. 

E.  A.  Lunt, 

Potassium  and  sodium  in  sea-weeds.  G* 
Bertrand  and  M.  Rosenblatt  (Compt.  rend.,  1928, 
187,  208— 270) .—Immersion  of  sea- weeds  in  distilled 
water  results  first  in  a  decrease  and  then  in  an  increase 
of  the  sodium  :  potassium  ratio  in  some  cases  but 
has  little  effect  in  others.  All  the  species  examined 
contained  potassium.  For  plants  washed  twice  in 
water  the  ratio  (Ha :  K)  varies  from  1  :  4*20  to 
1 :  o*58.  G.  A.  C.  Gough. 


1060 


BRITISH  CHEMICAL  ABSTRACTS, — A, 


Occurrence  of  manganese  in  trees.  3VL  Klein- 
stuck  (Chem.-Ztg.,  1028,  52,  598— 599).— The  man¬ 
ganese  content  of  different  parts  of  various  trees 
growing  in  the  valley  of  the  Elbe  is  recorded.  The 
bark  and  leaves  have  in  general  a  higher  manganese 
content  than  the  wood,  and  the  manganese  content  of 
the  leaves  increases  rapidly  during  the  season.  It  is 
suggested  that  the  manganese  acts  as  a  catalyst  in 
the  organs  of  assimilation  and  that  its  catalytic 
activity  is  destroyed  by  sulphur  dioxide ;  this  would 
explain  the  serious  effect  of  sulphur  dioxide  on 
vegetation,  A.  R.  Powell. 

Manganese  in  plants  :  its  importance  in 
plant  metabolism.  W.  B.  S.  Bishop  (Austral.  J, 
Exp.  Biol.  Med.  ScL,  1928,  5,  1 25 — 141 ) . — Manganese 
is  present  in  many  varieties  of  seeds,  plants,  and 
fruits;  it  is  not  evenly  distributed  throughout  the 
plant  and  is  at  its  highest  concentration  in  those 
parts  where  there  is  most  intense  chemical  activity. 
Manganese  is  essential  for  plant  development.  Ex¬ 
periments  were  made  with  plants  grown  in  neutral 
and  in  acid  media,  with  the  addition  of  manganese 
sulphate  in  amounts  similar  to  those  present  in  a 
water-soluble  condition  in  average  soil,  as  well  as  in 
much  larger  amount.  Results  showed  that  within 
rather  narrowly- defined  limits  manganese  has  bene¬ 
ficial  effects  on  plant  growth  and  that  calcium 
reduces  the  toxicity  of  high  concentrations  of  the 
element.  The  effect  of  manganese  is  not  due  to 
reduced  absorption  of  iron  by  the  plant,  but  there  is 
some  relation  between  the  presence  of  manganese 
and  carbon  assimilation.  The  determinations  of 
manganese  were  made  coloriraetrically  by  the  per¬ 
sulphate  method.  W.  McCartney. 

Determination  of  the  salt  content  from  the  pa 
value  of  apple  juice.  Mineral  content  of  the 
juice  and  whole  apple,  I).  Haynes  and  J,  W. 
Brown  (Biochem.  J.,  1928,  22,  947 — 963). — It  is 
possible  to  obtain  an  assessment  of  the  salt  content 
of  the  apple  as  u  equivalent  potash  M  by  comparing 
the  pn  and  titratable  acidity  of  the  juice  with  the 
acidity  and  pn  of  mixtures  of  malic  acid  and  potassium 
malate  of  known  concentration.  Acidity  titrations, 
Pn,  and  ci  equivalent  potash  ”  are  given  for  samples 
of  Lane’s  Prince  Albert  and  Cox’s  Orange  Pippin 
picked  at  the  normal  season  and  also  earlier  and  later. 
Similar  measurements  on  samples  from  a  single 
picking  of  other  kinds  of  apple  are  also  given.  The 
same  percentage  of  potash  was  found  in  the  expressed 
juice  as  in  the  'whole  apple.  Larger  percentages  of 
magnesia  and  lime,  some  of  which  was  most  probably 
of  cell-wall  origin,  were  found  in  the  juice  than  in 
the  whole  apple.  There  m  some  evidence  that  this 
dissolution  of  cell -wall  material  by  the  mice  varies 
with  the  acidity  of  the  juice.  S.  S.  Zilva. 

Chemical  composition  of  juices  of  American 
apples.  J.  S.  Caldwell  (J,  Agric.  Res.,  1928,  38, 
407— 417) Data  extending  over  a  period  of  3  years 
relating  to  the  total  sugar,  astringency,  and"  acid 
content  of  the  juice  of  98  varieties  of  apple  are  in 
agreement  with  the  previous  conclusions  of  the  authors 
that  climatic  conditions  during  the  period  of  develop¬ 
ment  and  maturity  of  the  fruit  produce  consistent 
effects  on  its  chemical  composition,  the  character  of 


these  effects  being  similar  in  large  groups  of  trees  of 
dissimilar  origin.  E.  A.  Lent. 

Composition  of  American-grown  French  cider 
apples  and  other  apples  of  like  character.  J.  S, 
Caldwell  (J.  Agric,  Res.,  1928,  36,  391—406). 
— Data  are  given  for  the  total  astringency,  sugar, 
and  acid  values  of  the  juice-  of  82  varieties  of  apple 
of  French,  American,  and  Siberian  origin,  with  a 
view  to  the  preparation  of  a  non -fermented  beverage 
juice.  The  results  indicate  that  the  composition  of 
the  French  cider  apples  remains  unaltered  after 
23  years’  growth  in  America  either  at  an  elevation 
of  2170  ft.  or  at,  sea-level.  E.  A.  Lunt, 

Changes  produced  in  apples  by  the  use  of 
cleaning  and  oil-coating  processes.  J.  R.  Weller 
(J.  Agric,  Res.,  1928,  36,  429— 436),— The  application 
of  a  coating  of  paraffin  to  apples  causes  a  reduction 
in  the  respiratory  rate  of  the  fruit  even  after  8  months 
of  cold  storage,  and  the  oiled  fruit  subsequently  loses 
weight  and  shrinks  less  rapidly  at  market  tem¬ 
perature  than  the  unoiled  fruit.  The  dessert  quality 
of  the  fruit  is  unaffected.  E.  A.  Lunt. 

Nitrogen  metabolism  of  Pyrus  mains F  L.  I. 
Influence  of  temperature  of  desiccation  on 
water-soluble  nitrogenous  constituents  and 
separation  of  water-soluble  protein  from  non¬ 
protein  constituents.  II.  Distribution  of  nitro¬ 
gen  in  the  insoluble  cytoplasmic  proteins.  W. 
Thomas  (Plant  Physiol.,  1927,  2,  55 — 66,  67—70). 
— In  respect  of  coagulation  and  proteolysis,  _  the 
optimal  temperature  for  desiccation  is  60°.  Direct 
extraction  with  water  produces  less  disturbance  in 
the  protein  and  non-protein  fractions  due  to  post 
mortem  changes  than  methods  employing  cytolytic 
agents.  The  proteins  are  best  separated  by  means 
of  colloidal  ferric  hydroxide.  Little  qualitative 
change  in  the  nature  of  the  insoluble  leaf  proteins 
occurs  during  development ;  the  presence  of  a  single 
protein  is  assumed.  The  carbohydrate-nitrogen 
relations  of  plants  are  discussed. 

Chemical  Abstracts. 

Development  of  the  wheat  kernel.  0,  E. 
Satjnders  (Sci.  Agric.,  1928,  8,  524 — 531). — The  rate 
of  deposition  of  protein  is  greatest  when  the  kernel 
is  gaining  in  weight  most  rapidly.  During  the  first 
few  days  of  the  experiment  the  deposition  of  non¬ 
protein  material  was  more  rapid  than  that  of  protein. 

Chemical  Abstracts. 

Quantitative  variations  of  enzymes  in  grains 
of  wheat  in  the  course  of  ripening,  resting,  and 
germinating.  A.  N.  Bach,  A.  1.  Oparin,  and 
R.  A.  Vener  (Trans.  Karpov  Inst.  Chem.,  1926, 
No.  5,  62 — 70). — During  ripening,  two  opposing 
processes  occur  simultaneously  :  formation  of  active 
enzymes  and  their  transition  into  inactive  zymogens ; 
the  latter  become  transformed  into  enzymes  in  the 
course  of  germinating.  Catalase  and  peroxidase 
decrease  little,  whilst  amylase  and  protease  disappear, 
during  ripening ;  all  increase  largely  during  ger¬ 
mination.  Chemical  Abstracts. 

Development  of  cotton  bolls  and  the  rate  of 
formation  of  g'ossypol  in  the  cotton  seed.  W .  D. 

Gallup  (J.  Agric.  Res.,  1928,  36,  471— 480).— The 
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chemical  composition  of  cotton  bolls  with  reference  to 
ash,  nitrogen,  carbohydrate,  ether-soluble  material, 
and  fibre  content  has  been  determined  as  a  function 
of  the  age  of  the  bolL  The  development  of  oil  and 
gossypol  occurs  simultaneously  in  the  cotton  seed 
during  a  short  and  well-defined  period  between  the 
24th  and  32nd  days  of  growth,  E.  A.  Lunt. 

Transport  of  carbohydrates  in  the  cotton 
plant,  II.  Factors  determining  the  rate  and 
direction  of  movement  of  sugars.  T.  6.  Mason 
and  E.  J.  Haskell  (Ann.  Bot.,  1928,  42,  571 — 636). 
—The  movement  of  sugar  from  leaf  to  root  in  the 
cotton  plant  was  examined  by  regional  analysis  of 
the  plant-tissue  and  shown  to  follow  a  definite  con¬ 
centration  gradient.  This  occurred  when  the  normal 
direction  of  sugar  movement  was  artificially  reversed, 
although  the  change  in  concentration  gradient  lagged 
behind  the  directional  change.  The  amount  of  sugar 
passing  down  the  stem  was  decreased  by  the  removal 
of  portions  of  bark,  but  the  sugar  passing  unit  sec¬ 
tional  area  of  the  restricted  channel  increased  pro¬ 
portionally  with  the  increased  concentration  gradient. 
Within  the  bark  the  concentration  of  sucrose  increases 
from  outside  to  inside,-  and  that  of  reducing  sugars 
in  the  opposite  direction.  The  radial  concentration 
gradient  of  sucrose  varied  considerably,  but  that  of 
reducing  sugars  was  fairly  stable.  In  a  given  area 
of  bark  there  is  a  high  positive  correlation  between 
the  percentage  of  sieve  tubes  and  the  sucrose  con¬ 
centration  and  a  correspondingly  high  negative 
correlation  for  reducing  sugars.  Generally  speaking, 
longitudinal  transport  of  sugars  takes  place  through 
the  sieve  tubes  at  rates  varying  with  the  concentration 
gradient  and  the  process  is  akin  to,  hut  far  more  rapid 
than,  simple  diffusion.  Lateral  movement  of  sugar, 
e.g.,  from  bark  to  wood,  is  similar  in  nature  and  rate 
to  physical  diffusion.  A.  G.  Pollard. 

Phosphorus  compounds  in  plants.  I.  Exos¬ 
mosis  of  phosphorus  compounds  from  plants. 
W.  Zaleski  and  W.  Mordkin  (Biochem,  Z.,  1928, 
195,  415 — 420). — The  functional  permeability  of 
different  organs  of  the  plant  is  different  and  changes 
during  the  various  stages  of  growth.  Resting  seeds 
permit  of  the  diffusion  of  a  greater  amount  of  organic 
phosphorus  compounds  than  germinating  and  unripe 
seeds.  The  amount  of  phosphatide  passing  into  water 
can  scarcely  be  regarded  as  arising  merely  from  the 
limiting  surface  of  the  cells.  P,  W.  Clutterbuck. 

Influence  of  sodium  carbonate  and  calcium 
chloride  on  the  acidity  of  the  sap  of  the  maize 
plant.  II.  S.  Karasiewicz  (Bull.  Soc*  China.  bioL, 
1928,  10,  702—713 ;  cf.  A.,  1927,  798,  908).— The 
predominant  effect  of  media  containing  calcium 
chloride  on  the  total  acidity  of  the  plant,  as  distinct 
from  the  effect  of  sodium  carbonate,  is  largely  due  to 
the  fact  that  the  soluble  sodium  salts  are  easily 
excreted  by  the  roots.  Water  containing  even  small 
amounts  of  the  two  salts  (0*2%  of  calcium  chloride 
and  0*01%  of  sodium  carbonate)  increases  the  growth. 

CL  A.  C.  Gough. 

Action  of  mixed  reagents  on  the  viscosity  of 
protoplasm.  H.  Timmel  (Protoplasma,  1927,  3, 
197—212;  Chern.  Zentr.,  1928,  i,  1049—1050).— 
Centrifuge  experiments  were  carried  out  with  the 


ehloropiast  of  various  plants  and  single  or  mixed 
salts,  particularly  potassium,  and  organic  compounds. 

A.  A.  Eldridoe. 

Liberation  of  the  free  iodine  of  Laminaria 
flexicaulis .  P.  Dang  ear  d  (Compt.  rend.,  1928, 
186,  1371 — 1373). — Slow  liberation  of  iodine  from  the 
thalius  of  L,  flexicaulis  takes  place  continuously  in  all 
except  very  young  plants.  The  output  of  iodine  is 
increased  temporarily  by  damaging  the  tissue  either 
By  incisions  or  by  acids.  There  is  evidence  that  the 
iodine  cells  lie  near  the  surface  of  the  thalius. 

E.  A.  Lunt. 

Mechanism  of  fruit-ester  formation  by  Willia 
anomata.  M.  Yamaha  (Bull.  Agric.  Chem.  Soc. 
Japan,  1927,  3,  73 — 76). — The  following  mechanism 
for  the  production  of  ethyl  acetate  is  proposed 

Sugar — ^Mc-CHO*— EtOH 

Me-C02H — ^Me*C0JEt. 

Chemical  Abstracts. 

Formation  of  starch  in  the  haricot.  H.  Colin 
and  E.  Feanquet  (Compt.  rend.,  1928,  187,  309 — 
311) — Little,  starch  is  found  in  the  stalks,  stems, 
roots,  leaves,  or  the  young  seeds  of  haricot;  the 
ripened  seeds  contain  35*66%,  which  almost  com¬ 
pletely  disappears  on  germination. 

G,  A.  C.  Gough. 

Theory  of  starch  formation.  K,  Josephson 
(Z.  physiol.  Chem.,  1928,  174,  179 — 190). — It  is 
assumed  that  there  is  a  single  parent  substance  (an 
anhydroglueose)  which  gives  rise  to  the  different 
constituents  of  starch  (amylose  and  amylopectin). 
Two  molecules  of  anhydroglueose  unite  to  give  a 
disaccharide  anhydride  which  contains  both  os-  and 
P-glucoside  linkings.  The  union  of  the  2  mols.  of 
anhydroglueose  is  complete  in  the  amylose  fraction, 
but  not  in  the  amylopectin  fraction ;  when  native 
starch  is  converted  into  the  so-called  soluble  starch 
of  Zulkowsky,  the  reaction  in  the  amylopectin 
fraction  is  completed.  Amylopectin  consists  of  the 
anhydroglueose  or  the  disaccharide  anhydride  com¬ 
bined  with  some  other  grouping,  perhaps  a  hexose- 
phosphate  or  similar  compound.  A,  Wormall. 

Composition  of  aquatic  plants  of  Lake  Men- 
dota.  II.  Valtisneria  and  Potamogeton.  H*  A. 
Schuette  and  EL  Alder  (Trans.  Wis.  Acad.  SeL, 
1928,  23,  249—254).  Chemical  Abstracts. 

Influence  of  geographical  factors  on  the 
chemical  composition  of  plants.  N,  N.  Ivanov 
(Ann.  State  Inst.  Exp.  Agron.  [Russia],  1926,  4, 
23 — 32). — The  protein  content  of  wheat  grown  at 
the  same  longitude  is  greater  for  more  southerly 
latitudes  (46°  25f,  55®  48") ;  at  the  same  latitude  it  is 
greater  for  a  more  easterly  longitude  (30°  38k  100°  22"). 
The  water  regime  influences  the  protein  content  of 
wheat.  Similar  results  were  obtained  with  barley, 
oats,  and  rye.  Chemical  Abstracts. 

Spectrum  and  pharmacology  of  chlorophyll. 
F.  Grill  (J.  Arner.  Pharm.  Assoc.,  1928,  17,  422 — * 
427).— The  spectrum  of  chlorophyll  dissolved  in 
different  solvents  is  described.  Heat  seems  to  have 
no  appreciable  effect  on  the  spectrum,  but  the  intensity 
is  reduced  with  age.  Chlorophyll  extracts,  but  not 
the  chlorophyll  granules  themselves,  have  a  general 
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stimulating  action  on  all  the  tissues  and  organs  of 
animals.  Earthworms  are  very  susceptible  to  the 
action  of  chlorophyll  extract,  and  their  use  is  suggested 
for  the  biological  examination  of  commercial  pre¬ 
parations.  E*  H.  Sharp  lbs. 

Digitalic  acid.  P.  Bourcet  and  A.  Fourton 
(Compt.  rend.,  1928,  186,  1577— 1578).—' The  impure 
digitalic  acid  described  by  Kolip inski  (Interstate 
Med.  J.,  1913,  20,  1117)  as  being  without  physio¬ 
logical  activity  is  impure  succinic  acid.  The  un¬ 
stable,  active  acids  are  found  in  larger  amounts  in  the 
fresh  plant.  G.  A.  C.  Gough. 

Corolla  of  Monarda  punctata,  L.  H.  G. 
Hewitt  (J.  Amer*  Pharm.  Assoc,,  1928,  17,  457 — 
458). — The  florets  on  distillation  with  xylene  gave 
68—70%  of  water,  Neither  the  aqueous  nor  the 
hydrocarbon  distillate  gave  a  positive  test  for  thymol 
or  carvaeroh  The  air-dried  florets  (6%  of  water) 
contained  10*49 — 10*92%  of  ash  (insoluble  5*52— 
6-11%)  and  on  steam  distillation  gave  3*45%  of  oil 
(d22  0-9652)  containing  little,  if  any,  thymoquinol. 

E.  H.  Sharpers. 

Principles  of  two  types  of  Combreturn  seeds. 
V.  Hasenfratz  and  R.  Sutra  (Compt.  rend,,  1928, 
186,  I860— 1862).— The  pulverised  seeds  of  C. 
Bernierianum  when  extracted  with  carbon  disulphide 
yielded  10%  of  a  light  yellow  oil,  consisting  chiefly  of 
palmitin  and  olein  with  a  small  quantity  of  other 
glycerides.  The  seeds  also  contained  sucrose.  C. 
subumbellattim  yielded  the  same  products.  No  trace 
of  a  glucoside  was  found.  J.  D .  Fulton. 

Mannan  of  iris  seed.  H.  Colin  and  A.  Augem 
(Bull.  Soc.  Chiin.  biol.,  1928,  10,  822— 825).— The 
mannan  of  iris  seed  yields  mannose  (82%)  and 
arabinose  (18%)  on  hydrolysis  with  boiling  3%  sul¬ 
phuric  acid.  The  sugar  reserve  of  the  seed  is 
present  probably  as  a  mannoaraban.  Sucrose,  but 
no  free  mannose  is  found  in  the  young  seeds. 

*  G.  A.  0.  Gough. 

Enzymic  hydrolysis  of  melezitose  and 
turanose.  T.  Aagaard  (Tidsskr.  Kjem.  Rergv., 
1928,  8,  5—9,  16—20,  35 — 39) . — Bourquelot’s  method 
has  been  utilised  In  an  attempt  to  determine  the  con¬ 
stitution  of  the  above  sugars.  Melezitose  was  pre¬ 
pared  by  Tanret's  method  from  Abyssinian  manna. 
The  pure  product  had  m.  p.  152°,  and  had  a  rotation 
[a]&  +88*4°.  Turanose  could  not  be  satisfactorily 
prepared  from  this  by  Tanret’s  method  (cf.  A.,  1906, 
i,  560),  but  was  finally  obtained  by  carefully  heating 
a  10%  solution  of  melezitose  on  the  water-bath  for 
45  min.  with  1%  sulphuric  acid.  The  dextrose 
simultaneously  produced  was  removed  by  subsequent 
fermentation,  which  does  not  affect  the  turanose. 
The  product  had  [«]D  +73°,  and  a  reducing  power  of 
0-566  referred  to  dextrose  as  unity.  A  1%  solution  of 
turanose  aleoholate,  C12H220 11,0*5Et OH,  treated  with 
brewer’s  yeast  and  kept  at  30°,  was  rapidly  hydrolysed, 
the  decomposition  into  dextrose  and  kevulose  being 
practically  complete  after  2  hrs.  Similar  experiments 
with  emulsin,  rhamnodiastase,  and  autolysed  yeast 
containing  invertase  had  no  effect.  The  hydrolysis 
in  the  first  case  is  ascribed  to  the  a-glucosidase  present 
in.  the  yeast,  this  view  being  confirmed  by  an  experi¬ 


ment  using  yeast  which  had  been  precipitated  and 
washed  with  alcohol,  and  dried  in  a  vacuum.  This 
treatment  destroys  oc-glucosidase,  and  the  resulting 
product  had  no  action  on  turanose.  Turanose  is 
consequently  to  be  regarded  as  an  -sc -glucoside  of 
kevulose,  just  as  maltose  can  be  regarded  as  an 
oo glucoside  of  dextrose.  Melezitose  is  regarded  as 
having  the  composition 

turanose 

dextrose  <  kevulose  <  >  dextrose ; 

sucrose 

this  view  is  supported  by  the  fact  that  the  disac¬ 
charide  turanose  formed  from  it  on  hydrolysis  does 
not  reduce  a  hypoiodite  solution,  and  must  con¬ 
sequently  be  regarded  as  having  a  ketonic  structure. 
Aspergillus  niger  partly  hydrolyses  melezitose  into 
turanose  and  dextrose,  but  owing  to  the  presence  of 
other  enzymes  in  the  extract,  secondary  reactions 
take  place,  a  part  of  the  turanose  being  decomposed, 
so  that  no  definite  conclusions  can  be  reached  from 
the  results.  The  presence  of  a  specific  enzyme 
“  melezitase  ”  in  the  extract  is  suggested.  Melezitose 
is  not  acted  on  by  Invertase  ;  with  methylemulsin  a 
slow  decomposition  takes  place.  a-Glueosidase  yields 
laevulose  and  dextrose,  but  the  results  throw  no  light 
on  the  composition  of  the  original  sugar.  The  above 
experiments  do  not  support  the  view  of  Kuhn  and 
van  Grundherr  (cf.  A.,  1926,  1127)  that  there  is  a 
“  glu coin' vert ase  ”  present  in  the  extract  of  A*  niger 
which  causes  the  hydrolysis  of  melezitose,  and  that 
ordinary  invertase  is  a  f  rue  toin  vert  ase. 

A  series  of  tables  showing  the  effect  of  various 
enzymes  on  sugars  of  known  composition  is  also  given. 

H.  F.  Harwood. 

Carotin  ;  a  pigment  of  honey,  H.  A.  Sohijetxe 
and  P.  A,  Bott  (J.  Amer.  Chem.  Soc.,  1928,  50, 
1998 — 2000),— Carotin  (0*01%)  was  separated  from 
a  highly  pigmented  honey  by  the  method  of  Palmer 
and  Eekles  (A.,  1914,  i,  624).  H.  E.  F.  Notton. 

Chemical  constitution  of  chondrio somes  and 
protoplasts  of  plants.  P.  Milovidov  (Compt, 
rend.,  1928,  187,  140 — 142). — The  mycelium  .  of 
Saprolegnia  gives  positive  tests  with  the  following 
reagents  :  Berrien  and  Furehints,  Zac h arias1,  Mil- 
Ion’s,  xanthoprotein,  quinol,  phosphomolybdic  acid, 
biuret,  eosin,  and  iodine-iodide.  The  spherical  proto¬ 
plasts  of  the  epidermis  of  Tradescanlia  and  the  shoots 
of  Elodea  canadensis  give  positive  results  with  the 
same  reagents  (only  feebly  with  eosin),  and  the  protein 
reactions  thus  appear  to  be  the  same  for  the  chon- 
driosoiu.es  of  these  different  types  of  plant.  It  is 
concluded  that  there  is  no  essential  chemical  difference 
between  animal  and  plant  ehondriosomes, 

R.  Bbightmak. 

Protein  content  of  grass r  chiefly  meadow 
foxtail  {Alopeeurus  pratensis)f  as  influenced  by 
frequency  of  cutting,  F.  T.  Shtjtt,  S.  N*  Hamil¬ 
ton,  and  H.  H.  Selwyn  (J.  Agric,  Sci,,  1928,  18* 
41 1—420)  .—From  analyses  of  the  produce  of  plots 
cut  at  frequent  intervals  and  those  cut  for  hay,  it  is 
concluded  that  in  a  season’s  growth  a  larger  amount 
of  digestible  protein  was  produced  on  the  plot  cut 
every  third  week  than  on  the  plot  cut  as  hay. 

H.  J.  G.  Hikes. 
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Does  the  pea  plant  fix  atmospheric  nitrogen  ? 
D.  Burk  (Plant  Physiol.,  1927,  2,  83—90 ) .—When 
grown  in  culture  solutions  under  sterile  conditions, 
Pisum  sativum  (dwarf  variety)  showed,  statistically, 
a  loss  of  nitrogen  large  enough  to  hide  evidence  of 
fixation,  '  Chemical  Abstracts. 

Tabacin,  the  toxic  principle  of  tobacco.  N.  A. 
Barbieri  (Atti  R.  Acead.  Lincei,  1928,  [vi],  7, 
764— 768).— Treatment  of  unfemicnted  Kentucky 
tobacco,  dried  either  by  direct  heat  or  in  the  sun, 
with  a  series  of  organic  and  aqueous  solvents  yields 
nine  distinct  fractions,  comprising  xanthophyll, 
chlorophyll,  cellulose,  fats,  etc,,  together  with  tabacin , 
which  is  a  yellow,  waxy,  hygroscopic  substance  of 
irritating,  caustic  taste  and  acid  reaction,  and  with 
an  odour  resembling  that  of  methylamine.  Tabacin, 
which  is  composed  of  a  glueoside  with  a  nitrogen- 
containing  acid,  emits  irritant  vapours  of  tabacol 
at  about  110°,  and  is  rapidly  transformed  into  its  com* 
ponents,  tabacol,  tabacinic  acid  (non-toxic),  and  a  sugar, 
by  cold  2%  potassium  hydroxide  solution.  Tabacol, 
like  tabacin,  loses  ammonia  and  yields  nicotine  on 
protracted  heating  with  concentrated  potassium 
hydroxide;  it  has  an  irritating  acrid  odour.  Both 
tabacin  and  nicotine,  whether  obtained  commercially 
or  prepared  from  tabacol,  are  fatal  to  guinea-pigs  in 
doses  of  9  mg.  per  100  g.  of  body-weight.  Tabacol  is 
a.  very  powerful,  eonvulsant  poison,  with  an  effect, 
when  injected,  resembling  those  of  hydrocyanic  acid 
and  strychnine  together,  Scafatin,  the  yellow  colour¬ 
ing  matter  of  tobacco,  is  neutral  and  is  insoluble  in 
all  known  neutral  solvents  except  water. 

T.  H.  Pope. 

Constituents  of  Tgpha  angustata,  Bory.  et 
Chaub.  M.  Fxjkvda  (Sci.  Rep.  Tohoku  Imp. 
Univ.,  1928,  17,  711 — 717). — See  this  voL,  560. 

Glutelins.  IV,  GluteMns  of  maize  (Zea  mays). 
D,  B.  Jones  and  F.  A.  Csonka  (J.  Biol.  Chczn.,  1928, 
78,  289 — : 292).— Maize  meal  was  extracted  with  60% 
alcohol  containing  sodium  hydroxide,  and  the  crude 
glutelin  obtained  by  acidification  of  the  extract; 
dissolution  of  the  precipitate  in  aqueous  sodium 
hydroxide  and  treatment  with  ammonium  sulphate 
to  3%  saturation  gave  a  precipitate  of  a-glutelin, 
figures  for  the  nitrogen  distribution  of  which  are 
given ;  treatment  of  the  mother-liquor  with  ammon¬ 
ium  sulphate  to  16%  saturation  gave  a  small  amount 
of  p-glutelin.  0,  R.  Harington. 

Metabolism  of  Aspergillus  onjzm.  II.  EL 
Tamiya  (Acta  Phytochim.,  1928,  4,  77—213;  cf. 
A.,  1927,  906). — The  effect  of  various  metallic  ions 
on  the  growth  and  metabolism  of  A .  oryzm  in  media 
of  different  pH  has  been  examined.  The  growth 
curves  show  no  marked  alteration  from  the  normal 
when  salts  of  the  alkali  metals  are  added,  whereas 
calcium,  strontium,  and  barium  ions  increase  growth 
at  lower  pu  values  and  have  a  retarding  action  in 
more  alkaline  solutions.  Aluminium,  iron,  cobalt, 
and  nickel  ions  have  an  action  similar  to  that  of 
the  alkaline-earths,  whereas  small  amounts  of  zinc, 
copper,  mercury,  and  silver  ions  promote  growth  at 
about  pa  4—5*  and  inhibit  at  higher  or  lower 
Double-peaked  growth curves,  similar  to  the  normal 
curve  and  having  a  middle  minimum  at  pu  5—6,  are- 


obtained  with  the  usual  culture  method  (spore 
cultures),  when  these  salts,  except  those  of  copper, 
mercury,  silver,  and  zinc,  are  added.  These  charac¬ 
teristic  curves  are  due  to  the  young  mycelia  and  no 
double-peaked  curves  are  obtained"  with  well-grown 
surface  cultures,  which  are  also  more  resistant  than 
spore  cultures  to  alkalis.  Growth,  stimulated  by  the 
salts  of  heavy  metals,  and  to  a  smaller  extent  that 
promoted  by  the  salts  of  the  alkaline-earth  metals, 
is  often  accompanied  by  a  diminished  kojic  acid 
production,  whilst  a  deficiency  of  nitrogen  in  the 
medium  favours  the  formation  of  this  acid.  In  the 
absence  of  oxygen  the  conidia  do  not  germinate,  and 
instead  of  growflh  of  the  fungus  an  alcoholic  ferment¬ 
ation  occurs,  this  fermentation  being  greatest  with 
young  mycelia  and  at  pa  5 — 6 ;  the  fermentation  is 
accompanied  by  autolysis  of  the  fungus,  but  at  pu 
5 — 6  this  autolysis  is  not  very  marked  and  the  ratio 
alcohol ;  carbon  dioxide  is  approximately  1 .  Aerobic 
respiration  is  more  marked  in  earlier  stages  of  the 
development  of  the  fungus  and  has  ari  optimum 
reaction  of  pK  6—7.  Deprivation  of  nutrient  salts 
leads  to  a  diminution  of  growth  under  aerobic  con¬ 
ditions,  but  has  no  marked  effect  on  anaerobic 
culture.  Growth  under  aerobic  conditions  is  pro¬ 
moted  by  oxalic  acid,  zinc  sulphate,  and  lactic  acid, 
the  effect  decreasing  in  this  order,  whilst  ferrous 
chloride  and  calcium  carbonate  have  an  inhibitory 
influence;  anaerobically,  calcium  carbonate  only  has 
any  influence,  and  the  inhibition  observed  with  this 
salt  is  attributed  to  its  alkalinity. 

The  relationship  between  aerobic  and  anaerobic 
respiration  has  been  studied.  Admission  of  oxygen 
after  a  period  of  anaerobiosis  results  in  normal  growfl.li 
and  respiration,  and  anaerobiosis  exerts  no  influence 
on  the  subsequent  aerobiosis.  The  ratio  of  anaero¬ 
bically  produced  alcohol  to  aerobically  produced 
carbon  dioxide  is  somewhat  smaller  than  that  found 
by  various  authors  for  other  plants,  and  the  value 
decreases  with  the  ageing  of  the  culture ;  if  corrections 
are  made  for  the  increase  in  weight  of  the  fungus 
during  aerobiosis,  however,  the  ratio  is  approxim¬ 
ately  1/6  and  is  independent  of  the  age  of  the 
culture.  The  energy  production  in  anaerobiosis  is 
therefore  about  1/50  of  that  in  aerobiosls.  With 
surface  cultures,  nitrates  are  better  sources  of  nitrogen  : 
than  ammonium  salts  at  lower  pa  values,  but  the  *1 
converse  is  found  for  pE  7 — 8.  A.  Woiimaix, 

Cytochrome  in  fungi.  H.  Tamiya  (Acta  Phyto¬ 
chim.,  1928,  4,  2 1 5 — 2 18). — Cytochrome  has  been 
detected  spectroscopically  in  surface  cultures  of 
Aspergillus  oryzm*  Older  cultures  give  the  charac¬ 
teristic  absorption  bands  to  a  smaller  extent  or  not  at 
all,  and  there  Is  a  parallelism  between  cytochrome 
content  and  intensity  of  respiration.  Anaerobiosis 
leads  to  a  disappearance  of  the  cytochrome,  which 
reappears,  however,  when  aerobiosis  follows.  Mycelia 
cultivated  anaerobically  by  shake  culture  or  anaerobic 
surface  cultures  of  the  fungus,  which  give  therefore 
no  cytochrome  bands,  yield  more  marked  hsemo- 
chromogen-pyridine  reactions  than  do  aerobic 
cultures.  A.  Wormall. 

Stimulating  effect  [of  sugars]  on  the  invertase 
of  Penicillium  glaucum.  Z.  I.  Kertesz  (Ferment- 
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forsch.,  1928,  9,  300 — 305) . — Penicillium  glaucum , 
grown  in  a  medium  containing  mineral  salts  and 
glycerol,  produced  invertase  only  when  sucrose  or 
raffinose  was  also  present.  Invert-sugar  and  lactose 
caused  no  invertase  formation.  With  sucrose,  the 
optimum  concentration  for  invertase  production  was 
about  30 — 40%.  F.  E.  Day. 

Mechanism  ol  degradation  of  fatty  acids  by- 
mould  fungi.  II.  P.  D.  Coffock,  V.  Surba- 
hakiam,  and  T.  K.  Walker  (J.C.S.,  1928,  1422 — 
1427).— In  continuation  of  previous  work  (this  vol., 
804)  the  action  of  Aspergillus  niger  on  calcium 
n-butyrate,  n- valerate,  and  mo  valerate  has  been 
investigated.  With  calcium  butyrate,  butyric  acid, 
p -hydroxy butyric  acid,  acetoacetic  acid,  and  acetone 
are  successively  produced.  No  formation  of  cro tonic 
acid  could  be  detected.  With  the  n- valerate, 
p -kydroxyvaleric  acid  and  methyl  ethyl  ketone  are 
produced.  With  the  isovalerate  (3-oxidation  again 
occurs,  first  yielding  (3-hvdroxy  isovaleric  acid,  which 
is  then  degraded  to  acetoacetic.  acid  and  finally 
acetone,  this  result  being  in  agreement  with  the 
observed  physiological  degradation  of  this  acid 
(cf.  Dakin,  “  Oxidation  and  Degradation  in  the 
Animal  Body/1  1922)  and  contrary  to  Meyer’s  results 
obtained  by  permanganate  oxidation  in  vitro  (A., 
1883,  983).  The  authors  thus  differ  from  Stokoe 
(this  vol.,  335)  and  Derx  (A.,  1924,  i,  1119),  who 
presume  that  a  [3-keto-acid  is  the  first  product  of 
oxidation  of  a  straight-chain  acid.  J.  W.  Baker. 

Grey  speck  disease  of  oats,  G.  Samuel  and 
G.  S.  Piper  (J.  Agric.  S.  Australia,  1928,  31,  696— 
705,  789—799). — A  disease  of  oats  grown  on  certain 
alkaline  soils,  and  identified  as  grey  speck  disease 
(Dorrfleckenkrankheit ) ,  is  shown  to  be  due  to  man¬ 
ganese  deficiency  in  the  plant  and  may  be  cured  by 
treatment  of  the  soil  with  manganese  sulphate.  Soil 
sterilisation  by  heat,  which  increased  the  solubility  of 
manganese,  completely  prevents,  addition  of  ammon- 
ium  sulphate  or  chloride  partly  cures,  whilst  addition 
of  lime  increases,  the  disease.  E.  A.  Lott. 

Determination  of  the  reaction  of  swamp 
waters.  I.  A.  Smorodincev  and  A.  N.  Adgva 
(Bull  Soc.  (Mm.  Mol.,  1928,  10,  806— 811).— The 
values  obtained  by  the  use  of  hydrogen  and  quin- 
hydrone  electrodes  in  the  absence  of  buffer  solutions 
often  show  wide  variations  (up  to  0*597  j%).  Colori¬ 
metric  determinations  using  buffer  solutions  and 
nitrophenol  indicators  are  satisfactory  and  permit 
distinction,  between  waters  from  Sphagnum  (pn  3*82 — 
5*6)  and  those  from  Carex  (pH  7-4— 8*47). 

G.  A.  C,  Gough. 

Colorimetric  determination  of  lactic  acid. 
A.  Hansen,  0.  Riesser,  andT.  Nagaya  (Biochem.  Z.} 
1928,  198,  301— 308).— The  colorimetric  method  of 
Mendel  and  Goldscheider  (A.,  1926,  212)  is  success¬ 
fully  applied  to  the  determination  of  lactic  acid  in 
muscle,  brain,  and  other  physiological  substances. 

P.  W.  Clutterbuck. 

Absorption  paper  used  in  the  micro-analytical 
methods  of  Bang.  F.  Nefyeux  and  A.  ThAuerier 


(Bull.  Soc.  Chim.  biolf  1928, 10,  699— 701).— Asbestos 
paper  cannot  be  used  in  these  analyses,  since  it  does 
not  absorb  the  blood  efficiently.  The  best  absorption 
paper  is  fairly  thin,  pure  cotton-cellulose  paper,  which 
has  been  boiled  with  10%  aqueous  acetic  acid  for  I  hr. 
and  washed  with  water.  G.  A.  0.  Gough. 

Determination  ol  the  total  bases  of  the  serum 
and  other  liquids  by  electrodialysis,  and  other 
applications  of  the  method.  R.  Wernicke  (Rev. 
inst.  bacterial,  1926,  4,  7—13;  Ohem.  Zentr.,  1927, 
ii,  613). — A  three- cell  apparatus  with  two  perman¬ 
ganate  membranes  was  employed ;  the  P.D.  of  260 
volts  available  between  the  platinum  electrodes  was 
regulated  to  give  a  current  density  of  0*04  amp. /cm.2 
With  this  apparatus  cations  were  completely  removed 
as  hydroxides  from  solutions  of  their  salts.  The 
precipitation  of  proteins  is  also  complete,  and  the 
method  can  be  applied  to  anions  containing  oxygen. 

A.  A.  Eldribge, 

Rapid  determination  of  organic  iodine  in 
body  fluids.  P,  Kuhn  and  A.  Loeser  (Arch, 
exp.  Path.  Pharm.,  1928,  131,  262— 267).— A 
measured  quantity  of  the  organic  material  is  heated 
in  an  iron  crucible  with  sodium  carbonate  [( %)  hydr¬ 
oxide!  1  part  and  potassium  nitrate  2  parts.  The 
mass  after  cooling  is  extracted  with  hot  water,  filtered, 
and  the  filtrate  is  carefully  acidified.  The  iodine  thus 
set  free  is  extracted  with  chloroform,  solid  sodium 
hydrogen  carbonate  is  added  with  vigorous  shaking 
until  the  reaction  is  alkaline  to  litmus,  and  the  iodine 
is  then  titrated  with  sodium  thiosulphate. 

W.  O.  Kermack. 

Determination  ol  carbamide  as  dixanthyl- 
carb amide.  A.  Boivin  (Bull  Soc.  Chim.  biol, 
1928,  10,  684 — 698). — Carbamide,  isolated  from 
biological  fluids  as  the  dixanthyl  derivative  (A., 

1927,  1067),  may  be  determined  by  carbon  analysis 

by  the  method  of  Nieloux  (ibid.,  438).  Silver 
chromate,  originally  employed  in  the  analysis,  is 
omitted,  since  its  use  leads  to  the  formation  of  carbon 
monoxide.  G.  A.  C.  Gough. 

Extraction  of  liquids.  E.  P.  Widmaek  (Bull 
Soc.  Chim.  biol,  1928,  10,  669 — 674). —A  new  ex¬ 
traction  funnel,  consisting  of  two  ordinary  funnels 
joined  some  distance  above  the  taps  by  a  short  wide 
glass  tube,  is  described.  Quantitative  experiments 
show  the  advantages  of  this  device,  which  is  claimed 
to  avoid  the  formation  of  emulsions  in  the  extraction 
of  fluids  such  as  blood.  G.  A.  C.  Gough. 

Ultrafiltration.  A.  Augsberger  (Biochem.  Z., 

1928,  196,  276 — 288) —The  technique  and  theory  of 
ultrafiltration  of  biological  fluids  are  investigated  and 
a  method  of  preparing  the  membrane  and  of  avoiding 
membrane  and  evaporation  errors  is  given%  The 
formation  of  a  filtrate  of  constant  composition  is 
demonstrated  with  mixtures  of  gelatin  or  serum  with 
sodium  chloride.  For  gelatin  and  serum  solutions  of 
changing  colloid  content,  a  filtrate-time  law  is  given 
according  to  which  the  filtration  velocity  is  inversely 
proportional  to  the  amount  of  filtrate. 

P.  W.  Clutterbuck. 
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Measurement  of  the  life  period  of  metastable 
mercury  atoms.  T,  Asa  da,  It.  Ladbnburg,  and 
W.  Tibtze  (Physikai.  Z.,  1928,  29,  549— 550).— The 
life  period  of  the  metastable  3P0  atom  in  the  presence 
of  a  few  millimetres  of  nitrogen  is  15  X  lO^4  see.  The 
measurements,  being  based  on  optical  excitation,  are 
free  from  objections  such  as  can  be  made  to  data 
from  electrical  excitation.  Absorption  of  the  reson¬ 
ance  line  2537  A.  excites  the  unstable  3Pa  atom,  and 
this  state  or  the  neighbouring  metastable  3P0  and 
3P2  atoms  formed  by  collisions  can  be  raised  to  the 
higher  23P]  state  by  absorption  of  visible  wave¬ 
lengths,  only  to  fall  back  spontaneously  with  the 
accompaniment  of  fluorescent  emission  of  the  5401 
line.  By  means  of  a  rotating  disc  equipped  with 
filters  this  line  can  be  photographed  and  from  the 
intensity  the  life  period  can  be  calculated.  The 
method  has  possibilities  for  further  applications. 

R,  A.  Morton. 

Colouring  [of  band  spectra]  and  [electron] 
exchange.  H,  Ludloff  (Naturwiss.,  1928,  16, 
Gil — 012). — The  two  ways  in  which  molecules  can 
be  formed  out  of  atoms,  he.,  on  the  basis  of  the  space 
distribution  of  their  charges  and  on  the  basis  of 
electron  exchange,  can  be  distinguished  by  observing 
the  band  spectra  of  the  compounds.  Two  examples 
are  taken  and  examined  by  quantum  mechanics. 
The  first,  that  of  the  combination  of  two  hydrogen 
atoms  to  form  a  molecule,  would  give  red  colouring 
of  the  band  spectrum.  The  second  is  the  combination 
of  hydrogen  with  a  metal  such  as  calcium  or  zinc. 
This  should  give  violet  colouring.  A.  J.  Mee. 

Spark  spectra  of  sulphur ,  selenium,  and 
tellurium  in  the  Schumann  region.  P.  Lagroute 
(J.  Phys*  Radium,  1928,  [vi],  9,  1 80 — 184) . — The 
source  of  light  used  was  a  discharge  tube  with  external 
electrodes.  A  fluorite  window  was  used  and  limited 
the  measurements  to  the  region  greater  than  1235  A. 
A  vacuum  grating  spectrograph  was  employed. 
Tables  of  wave-lengths  of  lines  found  are  given. 

W.  E.  Downey. 

Width  of  the  lines  of  the  B aimer  series. 
(Mlle.)  M,  Hanot  (J.  Phys.  Radium,  1928,  [vi],  9, 
156—169), — See  this  vob,  209. 

Colour  temperature  of  the  magnesium  flame. 
W.  Dziorek  (Z.  wdss.  Phot.,  1928,  25,  287 — 290). — 
Measurement  of  the  colour  temperature  of  a  magnes¬ 
ium  flame  gave  the  value  3700° ±75".  W.  Clark. 

Factors  governing  the  appearance  of  the  for¬ 
bidden  line  2656  in  the  optical  excitation  of 


mercury.  R.  W.  Wood  and  E,  G  a  viola  (Phil. 
Mag.,  1928,  [vii],  6,  271— 276).— The  presence  of 
water  vapour,  for  enhancing  the  forbidden  line  of 
mercury,  has  the  disadvantage  that  under  illumin¬ 
ation  it  liberates  free  hydrogen,  which  is  known  to 
be  very  efficient  in  shortening  the  life  of  the  metastable 
atoms  necessary  for  the  appearance  of  the  line,  as  well 
as  decreasing  the  intensity  of  the  resonance  line.  With 
water  vapour  it  is  necessary  always  to  neutralise  the 
effect  of  the  hydrogen  by  admitting  small  quantities 
of  air  or  oxygen.  These  difficulties  are  reduced  by 
employing  a  mixture  of  2 — 3  mm.  of  nitrogen  and 
0T — 0-4  mm.  of  water  vapour  and  introducing  a 
small  quantity  of  mercuric  oxide  into  the  tube. 
This  serves  to  remove  the  hvdrogen  as  fast  as  it  is 


formed. 


A.  E.  Mitchell. 


Active  nitrogen.  A.  E.  Ruakk  (Phil.  Mag.,  1928r 
[vii],  6,  335 — 336). — A  discussion  of  certain  dis¬ 
crepancies  between  the  results  of  Okubo  and  Hamada 
(this  vol.,  210)  and  those  of  Ruark,  Foote,  Rudnick, 
and  Chenault  (A,,  1927,  395).  The  differences  in  the 
spectra  obtained  from  thallium,  cadmium,  and  mercury 
in  contact  with  active  nitrogen  can  be  attributed  to 
the  different  pressures  at  which  the  observations 
were  made.  The  Geissler  type  of  discharge  tube 
employed  by  Okubo  and  Hamada  introduces  possible 
secondary  effects  such  as  collisions  of  the  second 
kind,  so  that  their  observation  of  the  23P— 23Pf 
lines  of  magnesium  cannot  be  accepted  as  conclusive 
proof  that  two  electrons  can  be  displaced  simul¬ 
taneously  to  higher  energy  levels  by  the  primary 
process  giving  rise  to  metallic  spectra  at  much  lower 
pressure.  The  criticism  of  the  observation  of  the 
second  positive  bands  of  nitrogen  in  the  afterglow 
spectrum  is  shown  to  be  invalid.  A.  E.  Mitchell. 

Power  relation  of  the  intensities  of  the  lines 
in  the  optical  excitation  of  mercury.  R.  W. 
Wood  and  E.  Gaviola  (Phil.  Mag.,  1928,  [vii],  6, 
352 — 356).— The  previous  work  of  Wood  (A.,  1925, 
ii,  1015)  in  which  it  was  shown  that  the  relative 
intensity  of  the  line  3650  A.  of  mercury  could  be 
varied  over  a  large  range  by  changing  the  conditions 
of  excitation  has  been  extended  to  the  case  where 
the  intensity  of  the  exciting  radiation  has  been 
diminished  to  a  known  extent  by  interposition  of  a 
wire  gauze  screen.  The  intensities  of  the  lines  that 
appear  in  fluorescence  are  shown  to  be  proportional 
to  the  square  of  the  intensity  of  the  exciting  radiation 
with  the  exception  of  3650  and  3021  A.,  which  change 
with  the  third  power,  and  of  2537  and  2656  A.,  which 
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are  directly  proportional  to  the  intensity  of  the 
exciting  radiation.  These  results  form  the  basis  of 
an  explanation  of  the  previous  observations  (hoc,  oil .). 

A.  E.  Mitchell, 

Continuous  spectrum  of  hydrogen.  Y,  Taka- 
hasiii  and  Y.  Hokum oto  (Sci.  Rep.  Tohoku  Imp. 
Univ.,  192S,  17,  075 — 678). — The  spectra  emitted 
by  a  hydrogen  discharge  tube  at  the  ordinary  tem¬ 
perature  and  when  cooled  in  liquid  air  were  compared. 
The  continuous  spectrum,  particularly  in  the  region 
of  wave-lengths  greater  than  2300  A.,  was  enhanced 
by  cooling,  whilst  the  intensities  of  the  lines  of  the 
secondary  spectrum  and  Balmer ’s  series  were  reduced, 

C.  J.  Smithells. 

Stark  effect  ol  the  second  order  in  hydrogen, 
H.  R.  von  Traubenberg  (Naturwiss.,  1928,  16, 
655— 650). — : Ail  apparatus  is  described  with  which 
it  was  found  possible  to  investigate  the  Stark  effect 
of  the  second  order  (displacement  towards  the  red 
of  the  resolved  components)  in  hydrogen  in  a  field 
of  420,000  volts /cm.  The  results  obtained  agree 
well  with  the  values  calculated  by  Schrodinger’s 
theory,  but  not  so  well  with  those  obtained  by 
Epstein.  The  displacement  is  proportional  to  the 
square  of  the  field  strength,  as  theory  indicates. 

A.  J.  Mee. 

Fine  structure  of  the  sodium  D  lines.  L. 
Dobrezov  and  A.  Terenin  (Naturwiss.,  1928,  16, 
656). — The  structure  of  the  sodium  I)  lines  was 
investigated  using  a  Lu m mer-G ehreke  plate  per¬ 
pendicular  to  the  rays.  Without  resolution  of  the 
Dj  and  D3  lines,  the  interference  pattern  appeared 
as  a  series  of  fine  triplets,  which  on  resolution  of  the 
D  lines  were  resolved  into  two  series  of  fine  doublets, 
the  separation  of  the  components  being  of  the  order 

of  0*01  A.  A.  J.  Mee. 

A  fine  quantum  analysis  of  certain  terms  of 
thallium  I.  M.  Kimura  (Sci.  Papers  Inst.  Pliys. 
Chem.  Res.  Tokyo,  1928,  9,  51 — 56). — Using  the 
data  of  Mohammad  and  Mathur  (this  vok,  677),  the 
term  separations  and  the  fine  quantum  numbers  of 
each  of  the  sub-terms  of  2pv  2p2,  3d2,  and  2s 

terms  of  the  thallium  i  spectrum  have  been  calculated. 

R.  A.  Morton. 

Series  relations  of  the  neon  spectrum.  Y. 
Ishida  (Sci.  Papers  Inst.  Pliys.  Chem.  Res.  Tokyo, 
1928,  9,  1 — 3). — Stark  effect  patterns  of  the  neon 
spectrum  are  not  in  complete  agreement  with  Pas- 
c hen’s  series  classification.  In  p-d  combinations  the 
predominating  patterns  are  (1)  an  unsymmetrieal 
type,  consisting  of  three  lines,  the  centre  component 
being  slightly  bent  to  the  positive  side ;  the  right 
component  is  an  ordinary  line,  whereas  the  other 
two  components  are  combination  lines ;  (2)  a  sym¬ 
metrical  type  consisting  of  four  lines,  the  inner  pair 
being  deflected  about  one  half  as  much  as  the  outer 
pair ;  the  two  positive  lines  are  ordinary  lines, 
whereas  the  two  negative  lines  are  combination 
lines.  R.  A,  Morton. 

Zeeman  effect  in  the  band  spectrum  of  helium. 
W.  E.  Curtis  and  W.  Jevons  (Proc.  Roy.  Soc., 
1928,  A,  120,  110—127;  cf.  A.,  1925,  ii,  1103}.— 
Observations  have  been  made  of  the  Zeeman  effects 
in  two  regions  of  the  helium  band  spectrum,  in  fields 


up  to  20,000  gauss,  using  (i)  an  Eagle  spectrograph 
with  an.  8  ft.  concave  grating,  giving  a  dispersion 
of  about  2*35  A./ mm.  in  the  third  order,  and  (ii)  a 
1  cm.  Eabry-Perot  etalon  in  conjunction  with  a 
glass  prism  spectrograph.  The  ranges  of  wave¬ 
lengths  investigated  with  the  grating  were  4758— 
4305  A.  and  4161—3626  A.,  and  with  the  dtalon 
spectrograph,  5000 — 1300  A.  Special  H  -shaped  dis¬ 
charge  tubes  were  employed,  with  copper  strip 
electrodes  sealed  into  the  upper  ends  of  the  vertical 
limbs,  which  were  of  circular  section,  the  horizontal 
limb  being  of  elliptical  cross-section.  Resolution  of 
the  magnetic  components  has  been  effected  only  in 
one  case  (the  band  near  X  4648),  but  many  instances 
of  broadening  have  been  observed,  and  some  inform¬ 
ation  as  to  the  polarisation  of  the  components  has 
been  obtained  by  means  of  a  double-image  prism. 
The  results  for  the  bands  due  to  transitions  between 
S  and  P  electronic  states  are  in  complete  accordance 
with  theoretical  predictions.  The  effects  decrease 
in  amount  with  increase  of  rotation,  and  the  polaris¬ 
ation  of  the  outer  components  is  opposite  in  character 
for  Q  and  PR  type  branches.  A  totally  different 
behaviour  lias  been  observed  in  the  case  of  the  band 
near  X  4472  ;  the  effects  are  relatively  large  through¬ 
out  both  Q  and  R  branches  (the  P  branch  being  too 
weak  for  observation),  and  they  show  similar  polaris¬ 
ations.  They  have  a  common  set  of  initial  levels, 
and  the  final  levels  arc  the  B  and  A  rotational  sub- 
levels  of  the  2P  electronic  state  of  the  ortho -helium 
molecule.  It  is  termed  4 Zf  and  shows  certain  other 
unusual  characteristics  besides  the  exceptional  mag¬ 
netic  behaviour.  A  table  is  given  of  unallocated 
lines  which  show  well-marked  broadenings  in  the 
field.  L.  L.  Bircumshaw. 

Energy  distribution  in  the  continuous  spec¬ 
trum  [of  radiation  emitted]  from  aluminium 
electrodes  sparking  under  water.  I.  Wyneken 
(Ann.  Physik,  1928,  [iv],  86,  1071— 1088).— The 
distribution  of  energy  was  determined  by  com¬ 
parison  with  that  in  the  spectrum  of  the  carbon 
arc,  which  is  already  known.  A  rotating-seetor 
photometer  was  used  in  conjunction  with  a  camera, 
the  velocity  of  rotation  of  the  sector  being  so  arranged 
that  the  frequency  of  extinction  was  the  same  as  the 
spark  frequency.  The  photograph  of  the  spectrum 
of  light  emitted  from  a  copper  arc  was  taken  on  the 
same  plate  for  calibration  purposes.  The  photo¬ 
metric  comparison  of  intermittent  and  continuous 
light  sources  is  discussed.  The  energy  of  radiation 
was  calculated  and  plotted  against  the  wave-length. 
There  is  a  clear  energy  maximum  at  a  wave-length 
of  about  2850  A.  On  the  basis  of  Wien’s  law  this 
would  correspond  with  a  temperature  of  10,000°  Abs. 
Ry  extrapolating  the  curve  to  zero  intensity  it  is  found 
that  thfc  energy  of  radiation  is  zero  at  approximately 
2000  A.  This  decrease  in  energy  is  not  due  to 
absorption  by  the  water  or  colloidal  particles  present. 

A.  J.  Mee. 

Stark  effect  of  Balmer  series  at  high  field. 
Y.  Ishida  and  S.  Hiyama  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1928,  9,  1 — 14).— By  employing 
a  high  electrical  field,  measurements  have  been  made 
of  the  Stark  effect  of  the  Balmer  series  of  hydrogen 
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up  to  the  third  order.  The  results  obtained  generally, 
support  the  theoretical  conclusions  reached  from 
wave  mechanics,  both  as  regards  intensity  and 
deflexion,  J.  W.  Smith. 

Zeeman  resolution  of  the  oxygen  spectral 
line  at  X  5577  A,,  the  auroral  green  line.  J.  C. 
McLennan,  J.  H.  McLeod,  and  R.  Ruedy  (Phil. 
Mag.,  1928,  [vii],  6,  558—567;  cf.  A.,  1927,  910). — 
The  oxygen  green  line  at  X  5577  A.  is  resolvable 
magnetically  into  a  normal  triplet  and  must  originate 
in  electronic  transitions  from  the  lSQ  to  the  1D2 
metastable  levels  of  oxygen  atoms. 

S.  K.  Tweedy. 

New  hands  in  the  secondary  spectrum  of 
hydrogen.  D,  E.  Deodhab  (Phil.  Mag.,  1928, 
[vii],  6,  466—179). — Data  relating  to  seven  new 
bands  in  the  secondary  spectrum  of  hydrogen, 
situated  in  the  yellow  region,  are  recorded.  These 
bands,  which  are  not  of  the  half  quantum  type,  are 
emitted  by  an  excited  hydrogen  molecule. 

S.  K.  Tweedy. 

Ultra-violet  radiations  emitted  by  point  dis¬ 
charges.  J.  Thomson  (Phil.  Mag.,  1928,  [vii],  6, 
526 — 546). — A  preliminary  investigation  is  recorded 
of  the  variation  with  pressure  (up  to  1  atm.)  of  the 
ionising  and  photo-electric  radiations  from  hydrogen 
and  nitrogen  excited  by  spark  discharge,  and  of  the 
intensity  variations  of  these  radiations  when  the 
discharge  current  is  varied  at  constant  gas  pressure. 
The  radiations  are  probably  molecular  in  origin  and 
the  observed  variations  are  made  up  of  both  absorp¬ 
tion  and  emission  variations.  The  effects  in  carbon 
dioxide  are  exceedingly  small,  whilst  oxygen  exhibits 
a  spontaneous  ionisation  probably  due  to  the  gradual 
change  of  ozone  molecules  formed  during  discharge 
into  normal  oxygen  molecules  (cf.  Wynn -Williams, 

A. ,  1926,  331).  S,  K.  Tweedy. 

Transition  probabilities  in  the  lithium  atom  II. 

B.  Tbtoipx  (Z.  Physik,  1928,  50,  22S— 233).— The 
transition  probabilities  of  the  22'—21  and  32 — 2X 
energy  changes  in  the  lithium  atom  have  been  calcul¬ 
ated  according  to  the  method  of  Schrodinger  and 
Sugiura  as  /=0*723Q  and  0*0642,  respectively.  Com¬ 
bining  these  values  with  those  previously  deduced 
(A.,  1927,  998)  the  value  of  2/  for  the  region  of  con¬ 
tinuous  absorption  is  calculated  to  be  0*171. 

J.  W.  Smith. 

Interpretation  of  band  spectra.  II.  R.  de  L. 
Kronig  (Z.  Physik,  1928,  50,  347 — 362 ;  cf,  this  vol., 
456). — Using  an  approximate  method,  the  two- atom 
molecule  is  examined  by  means  of  wave  mechanics. 
An  expression  is  obtained  for  the  dependence  of  the 
doublet  separation  on  the  rotation  quantum  number 
in  terms  of  the  direction  of  the  impulse  of  rotation 
of  the  electrons;  also,  an  explanation  of  “  disturb¬ 
ances  or  variations  of  some  terms  from  the  calcul¬ 
ated  values.  Henri’s  concept  of  pre-dissociation  is 
used  to  obtain  an  estimate  of  the  life  of  the  *'  pre¬ 
dissociated  ”  molecule.  W.  E,  Downey. 

Widening  of  spectral  lines  by  the  thickness 
of  the  vapour  of  the  absorbing  atoms.  E.  Vogt 
(Z.  Physik,  1928,  50,  395 — 396),— The  measurements 
of  Schiitz  (A.,  1927,  1117)  and  of  Trumpy  (ibid., 


179)  yield  results  which  differ  from  one  another  in 
their  order  oi  magnitude.  W.  E.  Downey. 

Magneto-optical  determination  of  the  intensity 
of  the  first  two  members  of  the  principal 
series  of  potassium  and  the  vapour  pressure  of 
potassium.  J.  W'eiler  (Z.  Physik,  1928,  50, 
436 — 439). — The  intensity  ratio  of  the  doublets  of 
the  first  member  of  the  principal  series  of  potassium 
for  temperatures  between  155°  and  265°  is  1*96+0*07. 
Similarly,  the  ratio  for  the  second  member  between 
240°  and  353°  is  1*94+0*09.  The  ratio  of  the  first 
to  the  second  member,  in  the  temperature  interval 
253—265°,  is  96+4.  The  vapour  pressure  of  potass¬ 
ium  should  obey  the  formula  log  pT= 20, 000/4*571:2’+ 
9*866,  giving  as  the  heat  of  vaporisation  of  potassium 
20,000  g.-cal.  W.  E.  Downey. 

Series  spectra  of  Hg-like  atoms— T1  II  and 
Pb  in*  K.  R.  Rag,  A.  L.  Narayan,  and  A.  8.  Bag 
(Indian  J.  Physics,  1928,  2,  467—476). — A  pre¬ 
liminary  report  of  series  regularities  discovered  in 
the  spectra  of  singly-ionised  thallium  and  doubly- 
ionised  lead,  which  are  homologous  with  the  neutral 
mercury  atom.  The  first  members  in  each  of  the 
triplet  series  of  these  spectra  have  been  identified. 
The  resonance  potential  of  thallium  is  6*47  volts  and 
the  ionisation  potential  about  20*3  volts.  In  the 
case  of  lead  these  are  7*95  and  31*5  volts,  respectively. 

J. '  W.  Smith. 

Series  spectra  of  Sn  iv  and  In  m.  K.  It.  Rao, 
A.  L.  Nakayan,  and  A.  S.  Rao  (Indian  J.  Physics, 
1928,  2,  477^483;  cf.  A.,  1927,  911).— Further 
experiments  support  the  observations  of  Rao  in  the 
identification  of  the  12D— l2F  member  of  the  first 
fundamental  series  of  Sn  iv.  It  is  suggested  that 
the  large  2F  term  obtained  by  Lang  (A.,  1927,  911) 
lias  its  origin  in  the  JV4  orbit,  whilst  the  smaller  term 
found  by  Rao  arises  from  the  04  orbit.  The  results 
of  Lang  on  the  In  in  spectrum  have  also  been 
extended.  The  ionisation  potential  of  indium  is 
27*91  volts.  J.  W.  Smith. 

Extreme  ultra-violet  spectrum  of  argon  ex¬ 
cited  by  controlled  electron  impacts.  K.  T. 
Compton,  J.  C.  Boyce,  and  H.  N.  Russell  (Physical 
Rev,,  1928,  [ii],  32,  179 — 185). — In  the  wave-length 
region  1066—461  A.  20  arc  lines  and  68  spark  lines 
(attributed  to  A  n)  are  recorded ;  37  of  the  spark 
lines  have  been  classified.  The  ionisation  potential 
is  27*82+0*05  volts,  whence  43*51  volts  is  the  minimum 
potential  for  double  ionisation  with  reference  to  the 
3P2  limit.  A.  A.  Eldeidge. 

Assignment  of  quantum  numbers  for  elec¬ 
trons  in  molecules.  I.  R.  S.  Mulliken  (Physi¬ 
cal  Rev.,  1928,  [ii],  32,  1  SO— 222) .—Tentative  formal 
assignments  (based  on  band  spectra,  ionisation 
potentials,  and  positive  ray  data)  of  quantum  numbers 
for  most  of  the  known  electronic  states  of  diatomic 
molecules'  composed  of  elements  oi  the  first  short 
period  of  tlie  periodic  classification  have  been  made 
and  tabulated!  A  notation  for  designation  of  the 
state  of  each  electron  and  tlie  molecule  as  a  whole  is 
proposed.  Tlie  possible  molecular  states  correspond¬ 
ing  with  various  electron  configurations  are  deduced. 
The  electrons  in  a  molecule  may  be  classified  accord- 
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ing  to  their  <4  bonding  power/'  Buies  expressing 
the  relations  of  the  electronic  states  of  a  molecule  to 
those  of  its  dissociation  products  are  discussed, 
together  with  selection  rules  for  electronic  transitions 
and  certain  of  Hu  mbs  rules,  Nearly  all  the  observed 
ionisation  potentials  of  the  molecules  discussed  can 
be  accounted  for  by  the  removal  of  a  single  electron 
from  one  or  other  of  the  various  closed  shells  supposed 
to  be  present.  A,  A.  Eldridge. 

Spectrum  of  sulphur,  S  ii.  S.  B.  Ingram 
(Physical  Rev.,  1928.,  [ii],  32,  172— 178),— In  the 
spectrum  of  S  n  183  lines  have  been  classified.  The 
ionisation  potential  of  the  S  II  ion  is  23*3±0T  volts. 

A.  A.  Eldridge. 

Rotational  structure  of  the  blue-green  bands 
of  Nar  F.  W.  Looms  and  R.  W*  Wood  (Physical 
Rev.,  1928,  [ii],  32,  223— 236).— Measurement  of 
the  bands  in  absorption  shows  that  they  consist  of 
only  one  P}  one  Q,  and  one  R  branch.  The  com¬ 
bination  relations  hold  rigorously  except  for  a  small 
PQR  defect.  Constants  of  the  band  system  are 
recorded ;  the  large  interim  clear  distances  correspond 
with  weak  molecular  binding,  which  accords  with  the 
low  heat  of  dissociation.  No  alternation  in  intensity 
of  the  absorption  lines  was  observed. 

A.  A.  Eldridge. 

Spark  potential  curve  of  a  pure  gas  at  low 
pressures.  K.  Zuber  (Natunviss.,  1928,  16,  615— 
616)— An  expression  for  the  spark  potential  is 
calculated  which  gives,  within  certain  limits,  values 
in  agreement  with  experiment,  A.  J.  Mee. 

New  photo-electric  phenomenon  with  thin 
sheets  of  alkali  metals.  Ii,  Stthrmann  (Natur- 
wiss.,  1928,  16,  616 — 617 ;  cf.  this  vol.,  680).— 
Gudden’s  explanation  of  the  phenomenon  (this  vol., 
808),  viz,  that  there  are  local  differences  of  potential 
of  the  order  of  0*1  volt  on  the  metal  film,  is  in.  con¬ 
trast  with  the  hypothesis  of  surface  ionisation.  It 
should  be  possible  to  decide  between  the  two  by 
investigating  the  influence  of  temperature  on  the 
effect.  A.  J.  Mee, 

Multiple  valency,  A.  F.  Richter  (Z.  physikaL 
them.,  1928,  135,  444— 460).— The  effect  of  the  ratio 
of  the  stabilities  of  opposing  configurations  of  electrons 
on  the  work  necessary  to  detach  electrons  is  examined. 

W.  E.  Downey. 

Photo-electric  thresholds  of  potassium. 
(Miss)  J.  Bhtterworth  (Phil.  Mag.,  1928,  [vii],  6, 
352). — A  correction  to  the  previous  paper  (this  voh, 
931)  in  which  centigrade  temperatures  were  in¬ 
advertently  used  instead  of  absolute  temperatures. 
The  corrected  calculations  show  that  potassium  has 
photo-electric  thresholds  at  7100  and  21,000  A.,  with 
a  possible  threshold  at  10,000  A.  Previous  observ¬ 
ations  have  been  confirmed  by  modification  of  the 
method.  A,  E,  Mitchell, 

Photo-electric  effect  of  soft  X-rays.  G.  B. 
Baxdopadhyaya  (Proc.  Boy,  Soc.,  1928,  A,  120, 
46 — 58). — An  investigation  of  the  yield  of  photo- 
electrons,  due  to  the  same  beam  of  soft  X-rays,  from 
different  elements  under  similar  conditions.  Twelve 
elements  (carbon,  aluminium,  iron,  cobalt,  nickel, 
copper,  molybdenum,  silver,  tantalum,  tungsten, 


platinum,  and  gold)  were  used,  and  the  photo-electric 
currents  were  measured  with  an  electrometer  by  the 
ordinary  timing  method,  all  the  readings  being  taken 
at  a  pressure  of  the  order  of  10“7  mm.  Values 
of  the  photo-electric  efficiency  ipjic  (photo-electric 
current/thermionic  current)  observed  with  different 
elements  by  the  action  of  X-rays  from  a  copper 
anticathode  at  voltages  from  200  to  500  are  tabulated, 
readings  for  both  thoroughly  degassed  and  unde¬ 
gassed  photo-electric  plates  being  recorded.  The 
latter  values  are  in  general  higher,  except  for  alumin¬ 
ium,  and  it  is  found  that  degassing  affects  the  relative 
values.  On  plotting  ipjit  against  atomic  number  for 
the  different  elements,  it  appears  that  there  is  no 
simple  relation  between  the  two  properties.  The 
sensitiveness  of  different  elements  under  soft  X-rays 
is  very  similar  to  that  under  ultra-violet  light. 
Assuming  that  the  law  governing  the  ejection  of 
photo -electrons  under  soft  X-rays  is  similar  to  that 
for  ejection  under  ultra- violet  light,  a  formula  is 
deduced  indicating  that  the  number  of  photo-electrons 
liberated  should  be  proportional  to  the  voltage.  This 
is  found  to  be  approximately  true. 

L.  L.  Birchmshaw. 

Critical  potentials  of  metallic  vapours.  I. 
Copper.  H.  B.  Wahlin  (Physical  Rev.,  1928,  [ii], 
32,  277— 286). — ■ A  number  of  critical  potentials  in 
copper  vapour  in  the  region  0—20  volts  have  been 
found,  and  their  significance  is  discussed. 

A.  A.  Eld  ridge. 

Thermionic  emission.  L.  Tonics  (Physical 
Rev.,  1928,  [ii],  32,  284 — 286). — It  is  proved  thermo¬ 
dynamically  that  the  rvork  function  in  the  exponent 
of  the  Richardson  equation  is  the  same  whether 
emission  takes  place  at  constant  total  charge  or 
constant  surface  charge.  A.  A,  Eldridge. 

Diffraction  of  electrons  at  an  optical  grating. 
E.  Rupp  (Naturwiss.,  1928,  16,  656). — It  vras  found 
possible  to  diffract  electrons  at  an  optical  grating 
by  using  the  method  of  grazing  reflexion.  For  the 
success  of  the  experiment  it  is  necessary  to  use  a 
metal  grating,  to  focus  the  electron  beam  by  means 
of  a  magnetic  field,  and  to  bombard  the  grating 
repeatedly  with  rapid  electrons  during  an  exposure. 
Estimation  of  the  “  wave-length  55  of  electrons  by 
this  method  can  be  carried  out  with  an  accuracy  of 
±5%.  A.  J.  Mee. 

Cathodic  sputtering.  IV.  Effect  of  material 
and  state  of  cathode  on  sputtering.  E.  Blech- 
schmidt  and  A.  von  Hipped  (Ann.  Physik,  1928, 
[ivj,  86,  1006—1024 ;  cf.  A.,  1926,  1013;  1927, 
118). — The  simple  theory  to  explain  cathodic  sputter¬ 
ing  put  forward  in  previous  papers  is  extended,  and 
the  Influence  of  surface  layers  of  adsorbed  gas  on  the 
cathode  is  discussed.  A  new  and  better  method  Is 
described  by  means  of  which  the  extent  of  sputtering 
of  pure  metallic  surfaces  can  be  measured.  Experi¬ 
ments  carried  out  with  cadmium,  antimony,  bismuth, 
lead,  zinc,  silver,  copper,  magnesium,  and  aluminium 
gave  results  in  agreement  with  theory.  A.  J.  Mee. 

Single  scattering  of  hydrogen  nuclei  at  solid 
bodies.  C,  Gerthsen  (Ann.  Physik,  1928,  [iv], 
86,  1025 — 1036;  cf.  this  vol.,  683). — Experiments 
were  made  to  test  the  accuracy  of  Rutherford  A 
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scattering  formula  when  applied  to  the  single  scatter¬ 
ing  of  hydrogen  nuclei  by  solid  bodies.  In  order  to 
overcome  the  difficulty,  hitherto  experienced,  of 
measuring  the  scattering  at  large  angles  of  scattering, 
a  Geiger  counter  was  employed.  By  this  means  it 
was  found  possible  to  determine  the  number  of 
particles  scattered  through  an  angle  range  of  20 — 
135°.  Within  this  range  the  number  of  hydrogen 
particles  scattered  is  inversely  proportional  to  the 
fourth  power  of  the  sine  of  half  the  angle  of  scatter¬ 
ing,  le.,  Rutherford’s  formula  holds.  The  effect  of 
recoil  of  the  atomic  nuclei  on  the  observed  angular 
distribution  is  investigated  and  the  ratio  of  scattered 
to  incident  particles  is  calculated.  A.  J.  Mee, 

At.  wt.  of  caesium.  T.  W.  Richards  and  M, 
Fran<jon  (J.  Amer.  Ghent,  Soe.,  1928,  50,  2162 — 
2106). — Analysis  of  caesium  chloride  confirms  the 
accepted  at.  wt.  of  caesium,  viz.,  132*81  (Ag=M07*88Q). 
This  corresponds  with  a  <4  packing  fraction  ”  of 
—  14x  10"4,  greater  than  would  be  inferred  from 
Aston's  curve  (A,,  1927,  914),  Indicating  that  caesium 
may  be  a  mixture  of  isotopes.  S.  II.  Tweedy. 

Constitution  of  zinc.  F.  W.  Aston  {Mature, 
1928,  122,  345). — The  mass  spectra  of  zinc  indicate 
that  the  following  isotopes  (in  lettered  order  of 
intensity)  are  present  ;  64  ( a ),  65  (e),  66  (6),  67  (d), 
68  (c),  69  (g),  70  (/).  A.  A.  Eldridge. 

Electron  counter  for  the  measurement  of  very 
weak  activities.  JEL  Geiger  and  W.  Muller 
(Naturwiss.,  1928,  16,  617 — 618)* — A  very  sensitive 
electron  counter  is  described  which  will  measure 
activities  of  the  order  of  the  p-  and  y-radiations  of 
potassium .  A.  J.  Mee. 

Condensation  of  water  vapour  on  charged 
atoms  of  actinium-/!,  M.  Akiyama  (Compt.  rend., 
1928,  187,  341 — 342). — The  origins  of  the  paths  of 
the  a-particles  emitted  by  the  atoms  of  actinon  and 
actinium-/!  demonstrated  by  Wilson’s  method  are 
often  different.  Since  the  calculated  value  of  the 
ratio  of  the  number  of  charged  atoms  removed  in  a 
given  period,  measured  from  the  moment  of  their 
production,  to  the  total  number  of  charged  atoms  of 
actinium -A  is  always  twice  the  experimental  value, 
it  seems  that  about  50%  of  the  charged  recoil  atoms 
are  not  utilised  as  nuclei  for  condensation.  The  number 
and  lives  of  the  displaced  atoms  of  actinium-/!  are  in 
approximate  agreement  with  radioactive  data.  The 
charged  recoil  atoms  probably  require  a*  higher  degree 
of  saturation  than  the  positive  ions.  J.  Grant. 

Purely  electronic  amplification  method  for 
counting  corpuscular  rays.  E.  Ramelet  (Ann. 
Physik,  1928,  [iv],  86,  87 1 — 9 1 3 ) . — Greinachcr  5s 
method  for  measuring  ionising  radiations  such  as 
a-  and  (3-particles  (A.,  1926,  553)  has  been  studied 
from  the  quantitative  aspect,  and  details  are  given 
of  an  arrangement  for  securing  accuracy.  The 
variations  in  the  ionising  power  of  a-partieles  have 
been  studied  using  the  following  gases  in  the  chamber  : 
hydrogen,  nitrogen,  oxygen,  air,  hydrogen-nitrogen 
1:1,  carbon  dioxide.  The  results  are  discussed  in 
detail  R.  A.  Morton. 

y-Ray  spectrum  of  protoactinium  and  the 
energies  of  the  y-rays  arising  from  a-  and,  p-ray 


changes.  L.  Meitner  (Z.  Physik,  19.28,  50,  15— 
23).— By  photographing  the  (3-ravs  emitted  by 
protoactinium  in  a  magnetic  field  it  lias  been  shown 
that  there  are  three  y -radiations  of  wave-length  130, 
4.1*9,  and  38*2  x  10"J1  era.,  respectively.  It  is  pointed 
out  that  the  shortest  wave-length  of  the  y- rays 
associated  with  various  a-my  changes  is  of  the  same 
order  in  all  cases  so  far  investigated,  but  in  the  ease 
of  the  (3-ray  changes  variations  are  found  of  more  than 
1  :  50.  Hence  it  is  concluded  that  the  disarrange¬ 
ment  of  the  nucleus  produced  is  of  the  same  order  for 
all  a-ray  emissions  but  varies  widely  for  different 
P-ray  emissions.  This  is  parallel  to  the  relative 
energies  of  a- rays  and  primary  (3-rays.  For  a-ray 
changes  in  the  same  disintegration  series,  the  energy 
associated  with  the  y-line  of  shortest  wave-length  is  the 
greater  the  longer  is  tho  life  period  of  the  emitting 
element.  The  reverse  is  shown  by  (3-ray  changes. 

J.  W,  Smith. 

Radon  content  of  the  atmosphere  as  measured 
during  aeroplane  ascents.  A.  Wigan d  and  F. 
Wenk  (Ann,  Physik,  1928,  [iv],  86,  657— 686).— An 
apparatus  for  the  condensation  of  radon  at  the 
temperature  of  liquid  oxygen  has  been  used  during 
aeroplane  flights  for  the  determination  of  the  radon 
content  of  the  atmosphere  at  different  heights.  The 
results  indicate  a  falling  off  to  quite  small  values  as 
the  height  increases.  The  reading  obtained  at  a  given 
height  depends  on  the  origin,  previous  history,  and 
stratification  of  the  air,  but  it  seems  elear  that  all  the 
radon  comes  from  the  earth’s  surface  and  that  the 
vertical  distribution  arises  only  from  the  normal 
processes  of  air  motion.  Data  obtained  in  a  tower 
30  m.  high  show  that  the  radon  content  of  smoke¬ 
laden  town  air  may  be  strikingly  high. 

R,  A.  Morton. 

Ionisation  curve  in  pure  hydrogen  for  the 
a-rays  of  polonium.  F.  Joliot  and  T.  Onoda  (J. 
Phys.  Radium,  1928,  [vi],  9, 175 — 179). — The  length  of 
the  path  of  a-rays  from  polonium  in  pure  hydrogen 
is  17*30^:0*03  cm.  at  15°  and  760  mm.  Hg»  The 
ratio  of  the  stopping  power  of  hydrogen  to  that  of 
air  is  0*223,  The  length  of  path  in  air  is  found  to  be 
3*87d:0*01  cm.  at  15°  and  760  ram.  Hg. 

W.  E.  Downey. 

Recoil-diffusion  and  secondary  emission  of 
moderately  rapid  cathode  rays  from  metals. 
K.  H,  Stehberger  (Ann,  Physik,  1928,  [iv],  86, 
825— 863).— An  improved  experimental  arrangement 
is  described  for  determining  the  velocity  distribution 
of  electrons  from  a  conductor  bombarded  with 
cathode  particles  at  definite  velocities.  By  extra¬ 
polation  on  the  distribution  curves  a  distinction  can 
be  made  between  recoil-diffusion  (R)  and  secondary 
emission  (8).  The  secondary  velocity  distribution 
for  gold,  lead,  copper,  and  aluminium  at  different 
primary  velocities  (Vp)  between  2000  and  10,000 
volts  has  been  studied.  The  distribution  range  of 
secondary  emission  extends  from  0  to  36  volts,  and 
the  results  are  not  dependent  on  Vp  or  the  radiator. 
The  maximum  velocity  cannot  be  fixed  exactly,  but 
is  certainly  very  small  Another  arrangement  per¬ 
mits  the  normal  emission  to  be  studied  and  here  also 
velocities  very  much  smaller  than  those  of  the  im¬ 
pinging  electrons  are  recorded’.  It  is  shown  that  the 
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recoil- diffusion  can  be  measured  in  this  way,  and  when 
determinations  of  the  total  effect  are  also  made  and 
taken  in  conjunction  with  the  ratio  SjB,  it  is  concluded 
that  over  the  Yv  range  used  the  incident  secondary 
radiation  arises  entirely  from  recoiling  primary 
electrons.  It  is  also  possible  to  evaluate  the  recoil- 
diffusion  constant  for  gold  and  aluminium.  Control 
experiments  on  gold  leaf  showing  the  variation  in 
Sfll  with  thickness  confirm  the  views  as  to  the  origin 
of  the  secondary  effect*  x he  back. -diffusion  layer  for 
sputtered  platinum  over  the  Vp  range  4000 — 9000 
volts  is  80—120  gu  thick.  R,  A.  Morton. 

Hall-effect  in  the  experiments  of  Corhino. 
W.  W.  Sleator  (Physikal.  Z.,  1928,  29,  584 — 585 ; 
cf.  ibid.,  1911,  12,  561). — Corbino’s  experimental 
results  are  theoretically  examined  in  the  light  of 
Sommerfeld’s  electron  theory  of  metallic  conduction. 

W.  E.  Downey. 

Hall-effect  in  the  experiments  of  Corbino. 
W.  W.  Sleator  (Physikal.  Z.,  1928,  29,  628 — 629 ; 
cf.  preceding  abstract),— A  theoretical  investigation 
of  the  work  of  Corbino  on  the  action  on  a  disc  carrying 
a  current  of  a  perpendicular  magnetic  field.  It  is 
shown  that  this  arrangement  with  a  circular  plate 
gives  the  same  value  for  the  Hall  constant  as  is 
obtained  by  the  usual  rectangular  foil  method.  The 
question  is  attacked  both  by  the  classical  method  and 
by  Fermi's  statistics,  and  equations  are  derived 
which  arc  in  agreement  with  those  of  Sommerfeld 
(cf.  this  vol.j  467).  A.  J.  Mee. 

Absorption  in  lead,  secondary  rays,  and 
wave-length  of  penetrating  radiation.  L.  Mys- 
SOVSKE  and  L.  Tuvim  (Z.  Physik,  1928,  50,  273 — 
292). — The  absorption  of  penetrating  radiation  by 
lead  has  been  investigated  in  a  similar  manner  to  the 
absorption  by  water  (A.,  1926,  221).  The  absorption 
coefficient  obtained  agrees  with  the  value  calculated 
from  the  water  experiments.  For  the  investigation 
of  the  upiier  part  of  the  absorption  curve,  the  electro¬ 
scope  was  placed  in  the  centre  of  a  large  block  of  ice, 
the  lead  absorbing  sheets  being  placed  either  within 
or  outside  the  ice.  Some  secondary  radiation  is 
produced  under  these  conditions,  and  the  photo¬ 
electric  effect  resulting  from  their  absorption  in  the 
lead  is  of  importance.  It  is  pointed  out  that  this 
method  of  determining  the  wave-length  of  penetrating 
radiation  is  qualified  by  the  assumption  that  the 
absorption  coefficient  is  equal  to  the  scattering 
coefficient.  J.  W,  Smith. 

Negatively  modified  scattering.  M.  N.  Saha, 
D.  S.  KoTiiABr,  and  G.  3EL  Toshniwal  (Nature,  1928, 
122,  398). — A  discussion  of  the  bearing  of  the  theory 
of  modified  scattering  on  the  phenomena  of  resonance 
spectra  of  the  vapours  of  sodium,  potassium,  and  the 
halogens.  A.  A.  Eld  ridge. 

Scattering  of  light  by  free  electrons  according 
to  Dirac's  new  relativistic  dynamics.  0.  Klein 
and  Y.  Nishtna  (Nature,  1928,  122,  398 — 399). 

Atomic  synthesis  occurring  during  atomic 
scattering  and  the  theory  of  the  building  up  of 
atoms  from  hydrogen  and  helium.  W.  D. 
'Harkins  and  H.  A.  Shadduck  (Z.  Physik,  1928, 
50,  97— 122).— See  A.,  1927,  183.  J,  W.  Smith, 


Deductions  from  the  atomistic  constitution  of 
light  energy.  J.  Stark  (Ami.  Physik,  1928,  [iv], 
86,  1037 — 1040). — The  theory  is  applied  to  the  time 
of  emission  of  light  and  to  the  emission  of  light  from 
a  moving  atom.  A.  J.  Mee. 

Application  of  the  Pauli-Fermi  electronic  gas 
theory  to  the  problem  of  cohesive  force.  J. 
Frenkel  (Z.  Physik,  1928,  50,  234— 248}.— Mathe¬ 
matical.  The  kinetic  repulsive  force  between  atoms 
is  calculated  from  the  point  of  view  of  relativistic 
mechanics,  and  the  condition  of  equilibrium  deduced. 
The  Thomas-Fermi  atom  model,  the  structure  of 
atomic  nuclei,  and  the  structure  of  the  very  dense 
stars  are  also  discussed  from  the  point  of  view  of  this 
theory.  J.  W.  Smith. 

General  relativity  quantum  theory  of  the 
electron.  H.  Tetrode  (Z.  Physik,  1928,  50,  336 — 
346 ;  cf.  this  vol.,  933). — Dirac’s  theory  is  extended 
from  the  point  of  view  of  the  general  theory  of 
relativity.  A  direct  derivation  of  the  impulse- 
energy  principle  is  obtained.  W.  E.  Downey. 

Transmutation  of  an  element  by  cathode  rays. 
A.  Koenig  and  F.  von  Korosy  (Z.  Elektrochem., 
1928,  34,  305 — 311). — An  amplification  of  a  previous 
paper  (this  vol.,  216).  L.  F.  Gilbert. 

Absorption  spectra  of  sulphoneftuorescein 
and  some  derivatives.  R.  C.  Gibbs  and  C.  Y. 
Shapiro.— See  this  vol.,  1019. 

Valency.  IX.  Molecular  structure  of  thall¬ 
ium  salts,  (a)  Thallium  tri-iodide  ;  (b)  alkyl 

derivatives.  A.  J.  Berry  and  T.  M.  Lowry  [with 
(Mrs.)  R.  R.  Goldstein  and  F.  L.  Gilbert]  (J.C.S., 
1928,  1748 — 1 7 68) . — The  evidence  for  regarding 

thallium  tri- iodide  as  thallic  iodide  or  thallous 
polyiodide  is  conflicting.  Solutions  in  methyl  alcohol 
or  acetonitrile  form  additive  compounds  with  pyridine 
and  chloropyridines,  and  complex  ions  with  potassium 
iodide,  and  exhibit  the  general  reactions  of  a  thallic 
salt,  but  the  reactions  of  thallous  ions  could  not  be 
detected  with  certainty.  The  following  compounds 
are  described :  (C5H5N)2HT1I4,  dark  red  crystals 

from  acetone ;  (C5H5N)2T1I3,  orange,  soluble  in  many 
organic  solvents ;  TlI,(CrH,NCL,)-,  golden-yellow 
crystals;  T1I3(C5H2NC13)3. 

Investigation  of  absorption  spectra  obtained  with 
solutions  in  methyl  alcohol  shows  that  thallium 
tri-iodide  alone  and  with  iodine,  the  complex  com¬ 
pound,  KTlIj,  and  also  the  above-mentioned  com¬ 
pounds  with  pyridine  or  chloropyridines,  all  exhibit 
two  absorption  bands  near  4000  and  2550 — 2600  A., 
log  s  being  of  the  order  4.  The  fact  that  the  two 

maxima  are  about  1400  units  apart  whereas  the 

+  —  + 

maxima  given  by  KI3  and  by  C6H4Br*NMe3I3  are 
separated  only  by  650  and  720  units,  respectively, 
indicates  that  the  iodine  atoms  in  thallium  tri -iodide 
are  not  present  as  a  tri- iodide  ion,  but  are  joined,  at 
least  in  part,  by  covalent  linkings  directly  to  the 
metal.  The  view  that  the  compound  is  a  simple 
aggregate  of  tervalent  thallium  and  univalent  iodine 
atoms  is  ruled  out  because  these  ions  do  not  give  rise 
to  absorption  bands. 

The  molecular  .conductivities  of  the  thallium 
trihalides  in  methyl  alcohol  and  in  acetonitrile  are 
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less  than  those  of  potassium  iodide ;  the  salts  therefore 
behave  only  as  binary  electrolytes,  in  which  some  of 
the  halogen  is  linked  to  the  metal,  even  in.  the  most 
dilute  alcoholic  solutions. 

Dim ethylthal Ionium  iodide  is  hydrolysed  in  dilute 
aqueous  solutions  and  is  derived  from  a  base  which  is 
much  weaker  than  thallous  hydroxide.  The  mole¬ 
cular  conductivity  of  thallic  bromide  is  less  than  that 
of  a  binary  electrolyte  except  in  dilute  aqueous 
solutions,  where  it  is  hydrolysed  progressively. 
Absorption  spectra  indicate  that  the  tribromide  is  not 
a  mere  aggregate  of  thallium  and  halogen  ions,  nor 
can  the  bromine  be  present  as  a  perbromide  ion. 

The  hypothesis  that  thallium  is  related  to  mercury 
as  nitrogen  is  to  carbon  is  used  as  a  basis  for  explaining 
peculiarities  in  the  properties  of  thallium. 

It.  A,  Morton, 

Ultra-violet  emanations  of  some  organic 
phosphatides  after  irradiation,  C.  Serono  and 
A.  Oruto  (Gazzetta,  1928,  58,  402 — 404) . — Organic 
phosphatides  present  in  impure  cholesterol,  after 
ultra-violet  irradiation,  possess  the  property  of 
affecting  a  photographic  film.  It  is  shown  that  this 
is  due  to  the  re-emission  of  ultra-violet  light  by  the 
phosphatides.  Similar  results  are  obtained  with 
pure  cerebrin  and  with  chlorophyll,  but  not  with  pure 
cholesterol.  F.  G.  Tryhorn. 

Absorption  spectrum  of  iodine  in  ethyl  alcohol, 
A.  Batley  (Trans.  Faraday  Soc.,  1928,  24,  438 — 
452). — The  maxima  at  360  and  290  gg  recorded  by 
previous  workers  in  the  ultra-violet  absorption 
spectrum  of  alcoholic  solutions  of  iodine  have  been 
proved  to  be  due  to  the  formation  of  hydrogen  tri¬ 
iodide,  Precise  measurements  of  the  true  absorption 
curve  between  250  pg  and  720  pa  have  been  made  in 
the  presence  of  ozone,  which  decomposes  the  iodides 
of  hydrogen  as  they  are  formed.  The  true  curve 
shows  one  maximum  only,  of  wave-length  477  pp 
(emaXt  =  9*45  X 105),  with  general  absorption  in  the 
far  ultra-violet  region.  The  hydrogen  tri- iodide  was 
isolated  as  a  brown  film  by  allowing  an  alcoholic 
solution  of  iodine  to  evaporate  on  a  gelatin  film  and 
brushing  off  the  layer  of  iodine  crystals.  The 
absorption  of  this  film  showed  no  traces  of  the  charac¬ 
teristic  iodine  maximum  in  the  neighbourhood  of 
444  up,  but  gave  a  definite  maximum  at  368  pp  of  the 
nature  expected  from  the  examination  of  the  iodine 
solution.  The  mechanism  of  the  formation  of  the 
hydrogen  tri -iodide  was  studied  speetrophoto- 
metrieally,  and  was  shown  to  be  represented  by  the 
equations  EtOH+I2=Me*CHO+2HI;  I2+HI^±^HI3. 
The  former  reaction  is  slow  and  photochemical,  the 
latter  practically  instantaneous  and  thermal.  In 
general,  there  are  in  solutions  of  iodine  in  alcohol 
opposing  reactions,  viz,,  the  photochemical  one  given 
above  and  the  photochemical  oxidation  of  hydrogen 
iodides  by  dissolved  oxygen.  The  factors  influencing 
the  velocities  of  these  reactions  were  considered, 
including  the  purity  of  the  solvent,  the  light  source 
used,  and  the  concentration  of  the  iodine, 

F.  G.  Tryhorn. 

Absorption  of  ultra-violet  light  by  organic 
compounds.  IX.  L.  Kwiecinski  and  L.  March- 
lews  ki  (Bull.  Soc,  chim.,  1928,  [iv],  43,  725 — 743). — 


See  this  vol.,  346.  Like  dextrose  and  lactose,  d- 
galactose  shows  no  selective  absorption. 

Infra-red  adsorption  by  the  S-H  linking. 
J.  W.  Ellis  (J.  Amor,  Chem.  Soc,,  1928,  50,  2113 — 
2118). — The  absorption  spectra  between  0*59  p  and 
2*80  p  are  investigated  for  ethyl,  rc -propyl,  n-butyl, 
fsoamyl,  phenyl,  and  benzyl  mercaptans  and  the 
corresponding  sulphides.  The  main  bands  which 
occur  in  the  two  series  are  also  found  in  the  spectra 
of  the  corresponding  primary,  secondary,  and  tertiary 
amines  (cf.  this  vol.,  458),  The  spectrum  of  a  mer¬ 
captan  differs  from  that  of  the  corresponding  sulphide 
by  a  single  band  at  1*99 — 2*00  p,  which  may  be 
regarded  as  the  first  harmonic  of  the  band  at  3*8— 
3*9  p.  Both  these  bands  probably  originate  with  the 
sulphur-hydrogen  linking.  The  spectrum  of  iso&myl 
disulphide  reveals  no  characteristics  not  shown  by  the 
monosulphide.  Solid  and  liquid  benzyl  sulphide  show 
identical  absorption  bands,  indicating  that  the  energy 
associated  with  the  carbon-hydrogen  linking  probably 
remains  unchanged  during  crystallisation.  A  small 
systematic  error  may  be  present  in  Bell’s  work  (A., 
1927,  1052).  S.  K.  Tweedy. 

Structure  and  stages  of  excitation  of  the  mole¬ 
cules  of  some  nitriles,  determined  from  the 
ultra-violet  absorption  spectra  of  the  vapours. 
(Frl.)  EL  E.  Acly  (Z.  physikal.  Chem.,  1928,  135, 
251 — 290). — The  absorption  spectra  of  ben zo nitrile 
and  and  p-toluonitriles  have  been  studied  for  the 

vapours,  and  the  data  interpreted  according  to  the 
methods  of  Henri,  In  each  case  the  absorption  is  of 
two  kinds,  a  banded  structure  and  a  region  of  continu¬ 
ous  absorption.  Equations  are  given  which  cover  the 
data  with  considerable  accuracy  and  show  the  occur¬ 
rence,  of  doublet  series  throughout.  Comparison  of 
these  with  earlier  analyses  of  the  spectra  of  benzene 
and  benzene  derivatives  discloses  the  dominance  of 
the  benzene  ring,  a  conclusion  which  is  confirmed  by 
the  investigation  of  the  absorption  spectrum  of 
cyanogen.  The  latter  is  a  vibration-rotation 
spectrum  situated  in  the  far  ultra-violet,  and  the 
oscillation  periods  are  different  from  those  of  the 
nitriles  and  from  the  bands  shown  in  the  emission 
spectrum  of  nitrogen  and  the  carbon  arc. 

From  the  data  on  nitriles  it  is  shown  that  the  mole¬ 
cules  exhibit  high  deformability ;  indeed  the  distances 
between  oscillating  atoms  aro  increased  by  about  3% 
on  excitation.  The  moment  of  inertia  of  benzonitrile 
is  approximately  J =38*8  x  10~40  from  the  structure  of 
the  bands.  The  predissociation  phenomena  (Henri) 
occur  with  the  toluonitriies  after  the  first  excitation 
and  with  benzonitrile  after  the  second.  Two  electron 
states  of  activation  have  been  ascertained  for  each  of 
the  substances  studied,  one  deduced  from  the  banded 
spectrum  and  the  other  from  the  continuous 
absorption.  Numerical  values  for  the  different  states 
are  calculated.  It.  A.  Morton. 

Optical  examination  of  perylene  and  its  deriv¬ 
atives.  I.  Visible  absorption  spectrum  of  some 
simple  derivatives,  A.  Dadieii  (Z.  phj^sikal. 
Chem.,  1928,  135,  347 — 361). — The  influence  of  the 
groups  Cl,  Br,  Ac,  COzEt,  Bz,  COCcH4C1  on  the 
absorption  spectrum,  in  the  visible  region,  of  perylene 
has  been  studied.  Three  effects  were  observed : 
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movement  of  the  bands  towards  the  red,  broadening 
of  the  bands,  and  lowering  of  the  intensity  of  the 
bands.  A  proportionality  was  observed  between  the 
broadening  of  the  bands  and  the  number  of  electrons 
in  the  outer  sheath  of  the  substituent.  The  lowering 
of  intensity  runs  parallel  with  the  broadening  of  the 
bands.  W.  E.  Downey, 

Anti-Stokes  radiation  of  fluorescent  liquids. 
R.  W.  Wood  (Phil.  Mag.,  1928,  [vii],  0,  31Q— 312),— 
It  is  suggested  that  for  the  phenomenon  of  anti* 
Stokes  radiation  the  absorbing  molecule  may  be  in 
states  of  vibration  and  rotation  higher  than  the 
zero  state  and  after  excitation  may  revert  to  the  zero 
state,  when  the  excess  energy  requisite  for  the  anti* 
Stokes  term  or  terms  was  stored  in  the  molecule 
before  it  absorbed  the  exciting  radiation.  Altern¬ 
atively,  when  the  molecule  is  in  the  excited  state,  it 
may,  by  collision  with  another  molecule,  be  carried 
to  a  higher  vibrational  and  rotational  state  and  thus 
on  reversion  to  the  lower  initial  state  release  more 
energy  than  it  absorbed.  Roth  processes  should  be 
enhanced  by  rise  of  temperature.  It  is  found  that 
some  solutions  of  dyes  are  non-fluorescent  at  100  u  but 
fluoresce  strongly  at  the  ordinary  temperature,  and 
at  the  same  time  the  absorption  band  increases  in 
wave-length  with  rise  of  temperature.  In  this  case 
it  is  suggested  that  at  the  higher  temperature  the 
molecules  were  in  a  partly  excited  state  and  that 
consequently  less  energy  from  the  radiation  of  longer 
wave-length  would  be  necessary  to  carry  them  to  a 
definite  upper  level.  A.  E.  Mitchell. 

Band  system  in  the  spectrum  of  iodine  vapour. 
P.  Prxngsheim  and  B.  Rosen  (Z.  Physik,  1928,  50, 
1 — 14). — A  new  series  of  bands  which  occurs  only  at 
temperatures  above  500 u  has  been  discovered  in  the 
absorption  spectrum  of  iodine  vapour.  Their  fine 
structure  has  been  investigated  and  the  arrangement 
of  the  band  heads  deduced.  A  number  of  new  bands 
were  also  found  in  the  infra-red  region  at  high 
temperatures.  All  the  known  data  concerning  the 
iodine  spectrum  are  discussed  with  reference  to  the 
various  electronic  excitation  terms  of  the  iodine 
molecule.  J.  W.  Smith. 

Extinction  of  photoluminescence  in  uranyl 
salt  solutions.  S.  J.  Vavilov  (Z.  Physik,  1928, 
50,  52 — 57). — Mathematical.  Employing  an  approxi¬ 
mate  method  of  calculation  and  the  equation  derived 
by  Leontovitsch  (cf.  following  abstract),  an  expression 
is  deduced  for  the  mean  time  between  the  activation 
of  a  uranyl  salt  molecule  and  its  collision  with  another 
solute  molecule.  The  calculated  values,  however, 
are  about  fifty  times  as  great  as  those  found  experi¬ 
mentally  (Vavilov  and  Levschin,  this  vol.,  814).  This 
discrepancy  is  attributed  to  either  the  solvation  of 
the  molecule  or  the  possibility  that  every  collision 
mav  not  cause  extinction.  J.  W.  Smith. 


Theory  of  extinguishing  collisions  between 
dissolved  molecules  in  viscous  liquids.  M. 
Leontovitsch  (Z.  Physik,  1928,  50,  58 — 63).- — 
Mathematical.  An  expression  is  developed  for  the 
mean  time  between  the  activation  and  first  collision 
of  an  active  molecule  with  another  molecule.  This  is 
equally  applicable  to  liquids  or  gases. 

J.  W.  Smith. 


Change  of  colour  of  crystals  at  low  temper¬ 
ature.  I.  Obreiaiow  and  W.  J.  de  Haas  (Proc. 
K.  Akad.  Wetensch.  Amsterdam,  1928,  31,  353 — 
356). — A  preliminary  investigation  of  the  absorption 
spectra  of  crystals  of  potassium  dichromate,  iodine, 
and  azobenzene  in  sheets  0*1— 0*2  mm.  thick  at  the 
temperature  of  liquid  hydrogen  is  described.  At  the 
ordinary  temperature  potassium  dichromate  exhibits 
general  absorption  from  5500  A.  to  the  extreme 
ultra-violet,  but  at  20°  Abs.  it  is  pleochroic  and 
the  absorption  band  is  split  up  into  sharp  lines. 
Thin  plates  of  iodine  which  are  opaque  down  to  the 
temperature  of  liquid  air  transmit  red  light  (>6700  A.) 
at  20°  Abs.  and  exhibit  weak  periodical  bands. 
Azobenzene  is  pleochroic,  transmitting  orange  light 
parallel  to  the  b  axis  of  the  crystal  and  lemon-yellow 
at  right  angles  to  this.  At  —180°  the  colours  change 
respectively  to  lemon-yellow  and  pale  green .  Spectro- 
scopical  examination  of  the  former  component  shows 
general  absorption  at  the  ordinary  temperature 
which  breaks  up  at  — 196°  into  a  series  of  narrow  but 
still  diffuse  bands.  At  20°  Abs.  a  sharp  absorption  line 
spectrum  appears  in  which  a  certain  periodicity  has 
been  traced.  Change  of  colour  with  lowering  of 
temperature  therefore  depends  on  the  narrowing  of 
the  absorption  bands.  J.  W.  Baker. 

Principal  vibration  quanta  of  alkali  halide 
vapours.  K.  Sommermeyek  (Naturwiss.,  1928,  16, 
653 — 654) — Absorption  experiments  with  alkali  halide 
vapours  yield  continuous  spectra  only.  Using  an 
excitation  method,  certain  bands  can  be  observed. 
Their  separation  is  less  at  the  longer  wave-lengths, 
whilst  in  the  ultra-violet  they  become  progressively 
feebler  and  finally  disappear.  They  correspond  with 
the  vibration  quantum  of  the  normal  state  of  the 
molecule,  which  would  be  strongly  excited  at  the  high 
temperature  of  the  experiment  (750 — 1100°).  By 
measuring  the  greatest  separation,  which  occurs  in 
the  farthest  ultra-violet,  the  value  of  the  quantum 
number  can  be  obtained,  and  agrees  well  with  that 
calculated  by  Born  and  Heisenberg.  In  the  case  of 
caesium  iodide,  higher  quantum  numbers  of  the  normal 
state  can  be  calculated,  again  with  good  agreement. 
Since,  at  least  with  small  dispersion,  only  the  structure 
corresponding  with  the  principal  quantum  number 
appears,  the  indication  is  that  all  electron  switches 
take  place  between  states  of  equal  excitation.  This 
can  be  explained  on  the  assumption  that  the  com¬ 
bination  is  very  weak.  A  fine  structure  of  the  bands 
is  visible  only  with  very  high  dispersion.  From  the 
position  of  the  band  of  shortest  wave-length  the  dis¬ 
sociation  energy  of  the  normal  atom  can  he  calculated, 
with  certain  reservations.  The  values  so  derived 
show  fair  agreement  with  those  obtained  by  chemical 
methods.  A.  J.  Mee. 

Theory  of  the  Raman  effect.  M.  Born  (Natur¬ 
wiss.,  1928,  16,  673). — Raman's  discovery  is  not 
incompatible  with  quantum  mechanics. 

R.  A.  Morton. 

Ultra-violet,  visible,  and  infra-red  reflectivi¬ 
ties  of  snow,  sand,  and  other  substances.  E.  O. 
Hulbert  (J.  Opt.  Soc.  Amer.,  1928,  17,  23—25).— 
The  diffuse  reflectivities  in  the  region  0*3—7  p  have 
been  measured  for  snow,  sand,  crushed  quartz, 
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plaster  of  Paris,  white  paper,  white  cotton  cloth, 
sodium  carbonate,  and  sodium  chloride,  using  a  small 
quartz-mercury  lamp,  a  thermocouple,  and  absorbing 
screens  for  separating  out  various  spectral  regions. 
The  ultra-violet  reflectivity  of  snow  is  relatively 
high,  being  two  to  four  times  that  of  sand.  This  gives 
a  physical  basis  for  the  current  idea  that  ultra-violet 
glare  is  an  important  factor  in  snow-blindness. 

L.  L.  Bircumshaw. 

Temperature  of  the  under-water  spark  as 
computed  from  distribution  of  intensity  in  OH 
absorption  bands,  E.  D.  Wilson  (J.  Opt.  Soc. 
Amer.,  1928, 17,  37 — 16). — Measurements  of  the  wave¬ 
lengths  of  the  OH  bands  absorbed  in  the  under-water 
spark  show  that  the  bands  at  X  2811,  2875,  3064,  and 
3126  are  developed  nearly  as  completely  as  in  emission. 
Measurement  of  intensity  in  branches  of  the  bands  at 
X  3064  gives  a  maximum  at  about  m  —  10*2,  and  from 
this  the  effective  temperature  of  the  under -water 
spark  has  been  calculated.  From  Birge’s  formula 
this  is  found  to  be  5115°  under  the  conditions  of  the 
experiment.  Details  are  given  of  the  experimental 
methods  :  the  electrical  circuits  employed,  the 
spectrographic  and  photometric  procedure,  and  the 
measurement  of  the  wave-lengths. 

L.  L.  Bircumshaw. 

Penetration  of  ultra-violet  light  into  pure 
water  and  sea-water.  E.  0.  Hulburt  (J.  Opt. 
Soc.  Amer.,  1928,  17,  15—25).* — An  apparatus  con¬ 
sisting  of  a  quartz  spectrograph,  a  sodium  hydride 
quartz  photo-electric  cell,  and  a  quadrant  electro¬ 
meter  is  described.  With  this  arrangement  measure¬ 
ments  have  been  made  of  the  molecular  absorption 
coefficient  of  sea -water  and  aqueous  solutions  of  the 
principal  salts  in  the  sea.  The  coefficient  A  is 
defined  by  (a— a0)/(7,  where  a  is  the  absorption 
coefficient  of  the  solution,  a0  that  of  the  pure  solvent 
(water),  and  c  is  the  concentration  in  g.-mol.  per 
litre  of  solution.  Measurements  were  made  in  the 
region  X  4000 — 2500,  and  the  salts  investigated  were 
potassium  chloride,  sodium  chloride,  magnesium 
chloride,  magnesium  sulphate,  and  calcium  sulphate. 
It  was  found  that  the  transparency  decreases  rapidly 
with  decreasing  wave-length  in  the  ultra-violet  and 
becomes  quite  small  below  X  3000 ;  that  from  X  3400 
to  3000  calcium/  sulphate  contributes  about  one  half 
to  the  absorption  of  sea-water,  water  about  one 
quarter,  and  the  other  salts  the  rest.  From  X  3000  to 
2500  magnesium  chloride,  calcium  sulphate,  and  water 
each  contribute  roughly  one  third,  the  other  salts 
giving  but  little  absorption.  A  close  analogy  is 
traced  between  the  decrease  of  the  transparency  of 
the  sea  with  decreasing  wave-length  in  the  ultra¬ 
violet  and  the  spectral  energy  curve  of  sunlight.  A 
possible  function  of  the  part  played  by  the  actinic 
effects  of  sunlight  on  the  concentration  of  the  sea  and 
the  air  is  suggested  by  these  facts. 

L.  L.  Bircumshaw. 

Limits  of  ultra-violet  transmission  of  certain 
inorganic  compounds.  M.  Kimura  and  M.  Take- 
waki  (Sci.  Papers  Inst.  Phys.  Chem.  lies.  Tokyo, 
1928,  9,  57 — 64). — The  spectrum  of  the  light  trans¬ 
mitted  by  a  0*5  mm.  layer  of  finely- powdered  crystals 
has  been  photographed  for  a  large  number  of  inorganic 
compounds.  Colourless  compounds  of  alkali  and 


alkaline-earth  metals  are  more  transparent  to  ultra¬ 
violet  light  than  the  compounds  of  other  metals. 
For  halides,  the  limits  of  transparency  arc  displaced 
towards  the  red  in  the  order  chlorides,  bromides, 
iodides ;  e.g.,  cadmium  chloride,  bromide,  and  iodide 
cease  to  transmit  at  240,  300,  and  385  ug,  respectively. 
Colourless  chlorides  usually  transmit  well  into  the 
ultra-violet,  as  do  some  sulphates  and  phosphates. 
All  nitrates  absorb  beyond  320  gg  owing  to  the  select¬ 
ive  absorption  of  the  nitrate  ion.  The  only  oxides 
(among  the  large  number  tested)  which  transmitted 
ultra-violet  light  at  all  well  were  those  of  magnesium, 
calcium,  and  aluminium.  All  the  sulphides  studied 
absorbed  strongly.  Considering  the  chlorides,  the 
ultra-violet  limits  of  transparency  are  shifted  towards 
the  red  as  the  at.  wt.  of  the  metal  increases  in  the 
series  lithium,  sodium,  potassium;  magnesium,  zinc, 
cadmium ;  tin,  lead ;  but  the  reverse  is  true  for  the 
series  calcium,  strontium,  barium.  R.  A.  Morton. 

Infra-red  region  of  the  spectrum.  I.  Prism 
spectrometer  and  apparatus.  II.  Calibration 
of  prism  spectrometer  ;  general  procedure  ; 
preparation  of  pure  ammonia,  phosphine,  and 
arsine.  III.  Infra-red  absorption  spectra  of 
ammonia,  phosphine,  and  arsine.  IV,  Dis¬ 
cussion  of  absorption  bands  of  ammonia,  phos¬ 
phine,  and  arsine.  (Sir)  R.  Robertson  and  J.  J. 
Fox  (Proc.  Roy.  Soc.,  1928,  A,  120,  128—148,  149— 
160, 161—189, 189—210).* — I.  A  very  detailed  account 
is  given  of  the  apparatus  adopted  for  the  investigation 
of  the  infra-red  absorption  by  ammonia,  phosphine, 
and  arsine.  Attention  is  directed  to  the  necessity 
for  keeping  the  source  of  energy  constant,  for  cali¬ 
brating  the  mechanism  for  reading  wave-lengths, 
for  shielding  the  thermopile  from  variations  in  air 
pressure,  for  keeping  a  close  watch  on  the  temper¬ 
ature  of  the  prism,  especially  when  made  of  rock-salt, 
on  account  of  the  high  temperature  coefficient  of  its 
refractive  index,  for  accurate  al moment  of  the 
observation  tubes  containing  the  gas,  and  for  obtain¬ 
ing  a  galvanometer  of  great  sensitiveness  and  freedom 
from  external  perturbations.  The  work  was  carried 
out  as  near  18°  as  possible.  A  current  of  1  amp.  and 
110  volts  from  a  battery  of  accumulators  was  supplied 
to  a  Nernst  filament,  backed  by  a  concave  mirror 
and  enclosed  in  an  asbestos  housing.  The  radiation 
passed  through  a  rock-salt  lens  of  21  cm.  focus  and 
0*5  cm.  aperture  and  thence  through  an  observation 
tube,  two  being  used  (one  empty,  one  containing  gas) 
mounted  on  a  rocking  arrangement  for  throwing  them 
alternately  into  the  optical  path.  Two  lengths  of 
observation  tube  were  used,  according  as  strong  or 
faint  bands  were  being  explored ;  the  shorter  tubes 
were  of  Pyrex  glass,  50  mm.  in  diameter  and  100  mm. 
long,  and  the  longer  tubes  of  soda  glass,  50  mm.  in 
diameter  and  450  ram.  long.  After  leaving  the 
observation  tube  the  beam  was  focussed  on  the 
collimator  slit  of  the  infra-red  spectrometer,  furnished 
with  either  a  60°  rock-salt  prism,  a  quartz  or  a 
fluorite  prism,  and  having  a  Wadsworth  mirror  for 
securing  minimum  deviation.  On  emerging  from 
the  second  slit  of  the  spectrometer  the  radiation  was 
received  by  a  20-junction  bismuth-silver  thermopile 
housed  in  an  air-tight  holder,  whilst  the  current 
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generated  here  was  carried  by  glass-encased  leads  to  a 
Downing  galvanometer  of  the  Pasclien  type.  A 
mercury  lamp  was  used  for  calibration  of  the  instru¬ 
ment  as  set  up.  Directions  are  given  for  correcting 
the  observation  tubes  and  for  the  transference  of  gas 
from  the  holders  to  the  observation  tubes. 

II.  [With  E,  S.  Hiscocks . ] — Details  are  given  for  the 
calibration  of  the  wave-length  drum  in  terms  of  the 
angle  of  rotation  of  the  prism  table,  for  prisms  of  rock- 
salt,  quartz,  and  fluorite.  Paschen’s  values  for  the  re¬ 
fractive  indices  were  used,  corrected  to  18°  (in  the  case 
of  rock-salt  and  fluorite)  by  means  of  Liobreich’s  tem¬ 
perature  coefficient  determinations  {Verb.  Phys.  Ges., 
1911, 13, 1).  The  general  procedure  used  in  the  setting 
up  of  the  apparatus  and  the  method  of  conducting 
an  experiment  are  described,  and  details  are  given 
for  the  preparation  of  pure  ammonia  (from  synthetic 
ammonium  chloride  and  50%  potassium  hydroxide 
solution),  phosphine  (from  pliosphonium  iodide  and 
50%  potassium  hydroxide  solution),  and  arsine  (from 
zinc-arsenic  alloy  and  30%  sulphuric  acid). 

III.  A  general  description  is  given  of  the  absorption 
bands  found  in  the  three  gases,  together  with  curves 
showing  their  occurrence  in  the  region  1—17  p,  and 
evaluations  of  the  maxima  of  the  absorption  bands. 
The  quality  of  resolution  was  as  follows  :  Bands 
were  unresolved  below  2*2  p  (quartz  prism) ;  bands 
were  partly  resolved  from  2*2  p  (quartz),  from  4  p 
(fluorite),  and  from  5  p  (rock-salt) ;  and  bands  were 
resolved  to  show*  line  structure  from  3  p  (quartz), 
from  6  p  (fluorite),  and  from  8  p  (rock-salt).  Unre¬ 
solved  bands  show  one  peak,  the  centre  near  the 
top  being  taken  as  the  position  of  the  oscillation 
band ;  partly  resolved  bands  show  three  peaks,  the 
centre  one  being  taken  for  calculation  of  the  oscillation 
frequency;  whilst  for  resolved  bands,  the  positions 
of  the  maxima  of  rotation  imposed  on  the  oscillation 
band  are  recorded.  All  the  readings  have  been 
converted  into  wave-numbers  per  cm.  for  purposes 
of  calculation  and  comparison,  and  the  figures  are 
given  to  show  percentage  absorption /wav e  number. 
Graphs  of  the  absorption  bands  found  in  the  three 
gases  are  set  out  to  show  a  general  comparison. 
Whilst  ammonia  exhibits  a  more  complicated  spec¬ 
trum,  all  three  gases  have  in  common  a  main  sequence 
of  harmonic  bands  (I,  II,  .  .  .) ;  ammonia  has  a 
second  sequence  (0,  D,  .  .  .),  not  represented  in 
phosphine  or  arsine,  also  a  faint  sequence  (a,  b,  .  .  .) 
of  which  the  farthest  band  measured  is  a  member, 
and  a  band  at  4*05  p  and  a  well-defined  and  resolved 
band  at  10*55  p ;  phosphine  and  arsine  have  also  a 
second  sequence  {A',  B'  ,  .  and  A",  B"  .  .  .) 
and  a  sequence  (a,  (3,  .  .  .)  not  represented  in 
ammonia.  The  bands  I — VI  form  a  nearly  harmonic 
sequence,  and  are  all  of  the  same  type,  characterised 
by  an  intense  zero  branch  with  less  intense  side 
branches.  Fine  structure  has  been  found  super¬ 
imposed  on  this  general  contour  in  bands  I  and  II 
of  ammonia,  and  in  band  I  of  phosphine  and  arsine. 
The  ammonia  band  at  10*55  p  has  been  resolved  and 
lias  the  unique  feature  of  having  two  Q  branches 
close  to  one  another.  Tables  are  given  showing  data 
for  the  oscillation  bands  of  the  three  gases,  the 
structure  of  bands  I,  II,  and  10*55  p  of  ammonia, 
the  intermediate  region  between  bands  I  and  10*55  p 


of  ammonia,  the  structure  of  bands  I,  II,  and  a  of 
phosphine,  the  structure  of  bands  1  and  a  of  arsine, 
the  effect  of  pressure  (varying  from  1  to  1/16  or 
1/32  atm.)  on  the  maxima  of  the  absorption  bands, 
and  the  effect  of  pressure  on  the  area  under  the 
absorption  bands.  The  values  for  ammonia  are  in 
good  agreement  with  those  of  Schierkolk  from  the 
visible  to  14  p  (cf.  A.,  1925,  ii,  ISO),  and  the  data 
obtained  by  Spence  for  the  ammonia  band  at  3  p 
have  also  been  confirmed  (cf.  ibid.,  350). 

IV.  The  types  of  absorption  bands  in  the  near 
infra-red  which  are  partly  or  completely  resolved  are 
described.  It  is  found  that. there  are  nearly  constant 
ratios  between  the  vibration  numbers  of  the  members 
of  the  main  sequence  common  to  the  three  gases, 
and  that  the  second  sequence  found  in  phosphine 
and  arsine  has  a  ratio  similar  to  that  in  the  main 
series.  There  are  thus  certain  degrees  of  freedom 
common  to  these  gases.  Tables  are  given  showing 
the  harmonic  relations  of  the  oscillation  bands  in  the 
three  gases,  and  it  is  seen  that,  whilst  the  bands  of  the 
main  sequences  are  approximately  multiples  of  the 
fundamental,  in  none  of  the  gases  does  Kratzer’s 
relation  hold  (Z.  Physik,  1920,  3,  289).  In  all  cases 
the  value  for  the  fundamental  is  low  when  compared 
with  the  values  for  the  other  bands  divided  by  their 
ordinal  number.  The  structure  of  the  rotation- 
oscillation  bands  is  discussed.  Consideration  of  the 
effect  of  pressure  on  the  intensity  of  the  bands  shows 
that,  whilst  no  generalisation  can  be  made  on  the 
intensities  of  the  central  frequencies,  in  the  resolved 
bands,  Beer's  law  holds  at  the  lower  pressures  for  the 
bands  of  fine  structure.  This  is  shown  well  for  the 
bands  of  the  fine  structure  of  ammonia  band  I  and 
band  10*55  p.  The  results  obtained  on  evaluating 
the  area  under  the  contour  of  the  same  bands  are  in 
close  agreement  with  those  obtained  from  a  con¬ 
sideration  of  the  central  frequencies  alone.  The 
moments  of  inertia  of  the  molecules  of  the  gases, 
calculated  from  the  average  spacing  differences 
determined  from  the  fine  structure  of  bands  I,  II,  and 
10*55  p  (ammonia),  I  and  a  (phosphine),  and  I  and  a 
(arsine)  are  found  to  be  2*78x10  i0,  4*78  x  IQ"40,  and 
5*53  or  6*51  X 10”40  g.  cm.2,  respectively,  for  ammonia, 
phosphine,  and  arsine.  The  values  are  compared 
with  those  derived  from  the  energy  relation  for  three 
degrees  of  freedom.  Evidence  in  favour  of  the 
tetrahedral  model  for  the  molecules  of  the  gases  is 
discussed.  The  existence  of  oscillation  bands  of 
various  frequencies  in  the  infra-red  spectrum  of 
ammonia  shows  that  the  ions  are  separating,  and  one 
of  the  modes  of  vibration  may  be  considered  to  be 
the  oscillation  of  nitrogen  against  the  plane  of  the 
hydrogen  atoms.  In  such  a  case,  Hund’s  condition 
(Z,  Physik,  1925,  31,  99)  is  fulfilled,  and  a  tetrahedral 
structure  is  required  for  the  model.  The  large 
temperature  effect  on  the  dielectric  constant  of 
gaseous  ammonia,  together  with  its  high  electric 
moment  (cf.  Watson,  this  vol.,  107),  is  in  favour  of 
this  view.  The  considerations  leading  to  a  tetrahedral 
structure  for  ammonia  apply  likewise  to  phosphine  and 
arsine.  *  L.  L.  Birctjmshaw. 

Short-wave  infra-red  absorption  of  artificial 
and  natural  sylvite.  C.  Schaefer  and  C.  Bormuth 


(Z.  Physik,  1928,  50,  303—365), — Artificial  sylvite 
does  not  exhibit  the  infra-red  absorption  bands  given 
by  natural  sylvite  (cf.  Coblentz,  Bull.  Bur.  Standards, 
1912,  7,  653).  It  is  probable  that  the  bands  are 
due  to  traces  of  ammonium  chloride. 

W.  E.  Downe t. 

Band  spectrum  of  water  vapour.  III.  D. 
Jack  (Proe.  Roy.  Soe.,  1928,  A,  120,  222 — 233 ;  cf. 
A,,  1927,  808 ;  this  vol,,  571). — The  structure  of  the 
bands  in  the  spectrum  of  water  vapour  has  been 
investigated,  using  the  new  notation  proposed  by 
Mulliken  (cf.  this  vol.,  105),  The  connexion  between 
the  old  and  new  notation  is  shown  by  means  of  a 
table.  The  water -vapour  bands  can  be  interpreted 
as  arising  from  transitions  between  28  and  2P  levels. 
The  2P  levels  are  subject  to  a-type  doubling  (A,  B), 
whilst  the  2S  levels  are  probably  rotationally  single. 
For  the  P  and  R  branches  the  transitions  are  between 
1 A  and  IB,  or  2 A  and  2B  states,  whilst  the  Q  branches 
show  u  crossing  over,”  1A  to  1  A,  and  2A  to  2A.  The 
a-type  doubling  and  crossing  over  are  capable  of 
accounting  for  the  failure  of  the  combination  principle, 
RQ  —  1)— Q(i)“Q(y™"l)“ P(y),  when  applied  to  the 
main  branches.  The  P,  R,  and  Q  satellites  are 
considered  ;  in  some  of  the  Q  satellites  the  transitions 
violate  the  e-selection  rule  in  that  they  arise  from 
transitions  from  A  to  B  states  whilst  at  the  same  time 
Aji—c,  The  most  remarkable  feature  shown  by 
these  bands  is  the  presence  of  a  singlet  series  for 
which  the  combination  principle  definitely  indicates  a 
transition  of  two  units  in  yk.  It  is  concluded  that  the 
only  selection  rule  which  holds  rigidly  is  A  j  =  dz  1  >  9* 
The  most  probable  transition  of  any  momentum 
component  is  A 1  or  0,  but  this  rule  cannot  be  taken  as 
final.  L.  L.  Bxrcumshaw. 

Quarts  rod  or  sphere  for  condenser  in  spectro¬ 
scopy.  H.  Nagoaka  (Sci.  Papers  Inst.  Phys.  Cheni. 
Res.  Tokyo,  1928,  8  [SuppL],  1—3).— The  different 
methods  of  using  quartz  rods  or  spheres  as  condensing 
lenses  in  spectroscopy,  especially  for  investigations  in 
the  ultra-violet  region,  and  their  respective  advantages 
for  this  purpose  are  discussed.  J.  W.  Smith. 

Absorption  of  light  by  iron  pentacarbonyl. 
J.  Drechslek  (Z.  E lek tr ochem . ,  1 92 8 , 34,320 — 323). — 
The  absorption  of  visible  light  by  iron  pentacarbonyl 
in  various  solvents  follows  Beer’s  law  at  all  concen¬ 
trations  between  99  and  0*5%,  and  is  independent 
of  the  solvents  employed  (acetone,  chloroform,  carbon 
tetrachloride,  benzene,  toluene,  *  o-  and  771-xylene). 
Qualitative  experiments  show,  however,  that  the 
rate  of  decomposition  of  the  carbonyl  is  influenced 
by  the  solvent.  No  connexion  could  be  observed 
bet  weep,  the  dielectric  constant  of  the  solvent  and  the 
rate  of  decomposition.  L.  F.  Gilbert. 

Band  spectrum  of  mercury  hydride.  E.  Htjl- 
then  (Z,  Physik,  1928,  50,  319 — 335;  cf.  A.,  1925, 
ii,  470).— The  band  spectrum  of  mercury  hydride  has 
been  studied  in  detail  using  an  intense  source  of  light 
and  higher  dispersion  than  in  the  previous  work. 
Sew  bands  have  been  discovered  and  the  2P~2S 
system  has  been  completed.  In  the  region  3100 — 
2900  A.  some  bands,  degraded  towards  the  red,  were 
observed  and  classified  in  a  28 — 28  system.  An 
isolated  feeble  band  at  2700  A.  probably  arises  from 


a  more  strongly  excited  28—2S  system.  The 
theoretical  bearings  of  the  results  are  discussed. 
The  energy  of  dissociation,  calculated  from  the 
rotational  terms,  is  found  to  bo  0*369  volt. 

W.  E.  Downey. 

Light  emitted  by  the  reeomMnatioii  of  halo¬ 
gens.  V.  Kondbateev  and  A.  Leipunski  (Z. 
Physik,  1928,  50,  366— 371).— The  light  emitted 
by  halogens  heated  at  1 000—1 100°  has  been  spectro¬ 
scopically  examined.  The  spectrum  coincides  with 
the  absorption  spectrum  of  the  halogen  in  question. 
The  emission  is  explained  as  due  to  a  reversed  photo¬ 
dissociation  according  to  the  equation  X+X'— 
X2+/w.  W.  E.  Downey. 

Hew  class  of  spectra  due  to  secondary  radi¬ 
ation.  I.  G.  V.  Raman  and  K.  8.  Kiushnan 
(Indian  J.  Physics,  1928,  2,  399— 419).— When  light 
Irom  a  quartz-mercury  lamp  is  diffused  within  a 
liquid  and  the  scattered  light  spectroscopically 
analysed,  a  large  number  of  new  lines  are  observed 
in  the  scattered  spectrum  which  are  not  present  in 
the  incident  spectrum.  These  spectra  have  been 
photographed  in  the  cases  of  benzene,  toluene, 
pentane,  ether,  methyl  alcohol,  and  water ;  each 
liquid  shows  a  distinctive  scattered  spectrum,  but 
certain  general  similarities  are  shown  by  liquids 
having  chemically  similar  groups  in  their  composition. 
In  the  case  of  benzene  it  has  been  shown  that  corre¬ 
sponding  with  each  unmodified  line  in  the  spectrum 
there  are  seven  modified  lines  observable,  two  being 
especially  prominent.  The  frequency  differences 
between  the  unmodified  and  modified  lines  are 
independent  of  the  wave-length  of  the  incident  line ; 
six  of  the  modified  lines  have  frequencies  lower  than 
the  exciting  line,  the  other  having  a  higher  frequency, 
the  increase  in  wave  number  in  this  case  being 
numerically  equal  to  the  decrease  in  the  case  of  one 
of  the  other  six  lines.  The  shift  in  frequency  of  the 
modified  lines  is  found  to  agree  with  certain  character¬ 
istic  infra-red  frequencies  of  the  molecule.  Hence 
the  observations  are  explained  by  supposing  the 
incident  quantum,  to  be  absorbed  in  part  and  scattered 
in  part  by  the  molecule,  the  former  portion  causing  a 
change  in  energy  level.  The  modified  line  of  higher 
frequency  is  supposed  to  be  due  to  the  radiation 
inducing  a  return  from  a  higher  energy  state  to  the 
normal  state.  The  comparative  feebleness  of  this 
line  is  explained  thermodynamically. 

J.  W,  Smith. 

Wave-length  shifts  in  scattered  light.  A.  E. 
Rhark  (Nature,  1928,  122,  812—813). 

’Lamp]  to  obtain  the  maximum  short-wave 
ultra-violet  radiation.  N.  Iarotzky  (Conipt, 
rend.,  1928,  187,  459 — 461). — A  mercury -vapour 
lamp  working  at  80,000  volts  is  described  winch  gives 
the  ray  253  gg,  and  may  be  brought  close  to  the 
subject  without  the  use  of  filters  to  absorb  thermal 
radiations,  J.  Grant. 

MH-Band  and  the  dissociation  energy  of 
nitrogen,  E.  Gaviola  (Nature,  1928,  122,  313 — 
314). — An  explanation  for  the  appearance  of  the 
band  at  3360 — 3670  A.,  with  intensity  proportional 
to  the  square  of  that  of  the  exciting  light,  is  sought. 
It  is  assumed  that  the  atomic  nitrogen  is  formed  by 
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three-body  collisions  of  N2  molecules  with  two  excited 
mercury  atoms,  and  it  appears  probable  that  the 
dissociation  energy  of  nitrogen  is  less  than,  or  about, 
9*8  volts.  A.  A.  Eldridge. 

Measurement  of  ultra-violet  quanta  by  fluor¬ 
escence  photometry*  W.  T.  Anderson,  jun., 
and  L.  F,  Bird  (Physical  Rev.,  1928,  [ii],  32,  293 — 
297). — Equally  accurate  results  are  obtained  by  the 
use  of  photometric  and  thermopile  methods. 

A.  A.  Eldridge. 

Wave-length  shifts  in  scattered  light.  R.  W. 
Wood  (Nature,  1928,  122,  *349), 

Approximation  method  and  application  to 
some  HOI  bands,  D.  G.  Botjrgin  (Physical  Rev., 
1928,  [ii],  32,  237— 249).— Theoretical, 

A.  A.  Eldridge, 

Quantum  mechanics  of  the  rotational  dis¬ 
tortion  of  multiple ts  in  molecular  spectra.  E. 

Hill  and  J.  H.  Van  Vleck  (Physical  Rev.,  1928, 
[ii],  32,  250 — 272). — A  study  of  the  effect  of  molecular 
rotation  on  spin  multiplets,  and  the  development  of 
an  elementary  theory  of  cr-type  doubling.  The 
authors  consider  HuncTs  limiting  cases  (a)  and  (b), 
the  general  intermediate  case,  the  doublet  case,  and 
simple  special  cases  of  the  doublet  intensity  formulae. 

A.  A.  Eldridge. 

Influence  of  deformation  on  the  interior  photo¬ 
electric  effect  for  rock-salt.  M.  N.  Podaschewsky 
(Natunviss.,  1928,  16,  653),— Plastic  deformation  of 
rock-salt  crystals  exerts  a  noticeable  effect  on  the 
primary  photo-electric  current.  This  falls  rapidly 
at  first,  then  more  slowly,  finally  reaching  a  constant 
value.  The  photo-electric  sensitivity  may  even 
be  reduced  to  zero  by  this  treatment,  but  may  be 
restored  by  repeated  exposure  to  X-rays. 

A.  J.  Mee. 

Dipole  moment  of  symmetrical  compounds 
and  cis-trans-isomerism  at  11  single  ff  linkings. 
R.  Engeland  (Physikal,  Z.,  1928,  29,  626;  cf. 
Weissberger,  this  vol.,  689). — The  question  of  cis— 
irans- isomerism  and  its  connexion  with  valency 
discussed  by  Weissberger  has  already  been  decided 
by  Schlesinger  through  his  experiments  with  the 
copper  salts  of  certain  his-a-imino-acids  (cf.  A.,  1925, 
i,  1249).  Final  proof  is  furnished  by  the  fact  that 
a-aminoaeetie  acid,  which  itself  fprms  no  optical 
antipodes,  forms  two  different  copper  salts,  one  of 
which  corresponds  in  colour  and  in  water  content 
with  the  optically  active  and  the  other  with  the 
racemic  form  of  the  higher  homologues.  The  copper 
salt  corresponding  with  the  optically  active  acids 
can  be  prepared  only  from  glycine  which  has  been 
made  by  the  hydrolysis  of  albumin.  A.  J.  Mee, 

Dispersion  of  conductivity.  H.  Sack  (Physikal. 
Z.,  1928,  29,  627 — 628). — A  method  is  described  for 
the  determination  of  the  change  of  conductivity  of  a 
solution  with  the  frequency  of  the  current  traversing 
it  (cf.  Debye  and  Falkenhagen,  this  vol.,  596).  The 
method  depends  on  the  fact  that  in  a  timed  circuit 
consisting  of  a  self -inductance  and  a  capacity  with 
parallel  resistance  (in  this  case  a  condenser  with  a 
conducting  liquid),  any  change  in  the  resistance  will 
produce  a  change  in  the  current  strength  at  resonance 


which  can  be  measured.  The  results  obtained  are  of 
the  order  of  magnitude  required  by  the  theory. 

A.  J.  Mee. 

Dielectric  constant  of  air  at  radio  frequencies. 
A.  B.  Bryan  and  I.  G.  Sanders  (Physical  Rev.,  1928, 
[ii],  32,  302 — 310). — The  value  obtained  for  s— 1  at 
N.T.P.  is  0*0005893.  A.  A.  Eldridge. 

Applicability  of  Fresnel's  law  in  deducing 
evidence  in  favour  of  surface  structure  from 
surface  reflectivity,  S.  S.  Bhatnagar,  D,  L. 
Shrivastava,  and  N.  C.  Mitea  (J.  Indian  Chem.  Soc., 
1928,  5,  329— 342).— Measurements  have  been  made 
of  the  intensity  of  the  reflected  beam  of  unpolarised 
light,  incident  at  various  angles  on  to  surfaces  of  a 
number  of  liquids,  in  order  to  ascertain  whether 
deviations  from  Fresnel’s  law  exist  on  account  of 
molecular  orientation  in  the  surface.  No  such 
deviation  has,  however,  been  observed,  although 
some  evidence  has  been  obtained  of  differences  between 
the  optical  properties  of  polar  and  non-polar  liquids. 

H.  F.  Gillbe. 

Quantum  theory  of  scattering  and  dispersion. 
A.  Smekal  (Natunviss.,  1928,  16,  612 — 613). — 
When  radiation  is  scattered  by  atoms,  the  energy  of 
an  electron  in  the  atom  can  he  changed  by  an  amount 
corresponding  with  the  quantum  switch.  There 
should  thus  be  a  frequency  change,  the  scattered 
radiation  consisting  of  one  of  the  primary  frequency 
and  others  above  and  below  it.  The  effect  should 
be  obtained  with  visible  light.  Raman  has  succeeded 
in  observing  the  effect  using  light  from  a  mercury- 
vapour  lamp  and  passing  it  through  various  liquids, 
e.g.,  benzene.  In  benzene,  the  frequency  differences 
are  constant  with  varying  primary  frequency,  and 
correspond  with  the  switch  producing  an  observed 
infra-red  radiation.  This  can  be  described  in  terms 
of  the  analogy  between  quanta  and  electrons.  The 
change  of  an  energy  level  of  an  electron  in  the  scatter¬ 
ing  atom  can  take  place  through  collisions  of  the 
first  or  second  kind  with  light  quanta  of  any  primary 
frequency,  just  as  with  electrons  of  any  original 
velocity.  A.  J.  Mee. 

Theory  of  the  Ramsauer  effect.  J.  Holtsmark 
(Naturwiss.,  1928,  16,  614 — 1 615). — Ehrcnfest  and 
Rutgers  sought  to  identify  the  Ramsauer  effect  witJi 
the  disappearance  of  zero-order  optical  diffraction. 
On  this  view  the  scattering  would  vanish  for  electrons 
other  than  those  corresponding  with  long  wave¬ 
lengths.  The  application  is  doubtful,  because  inside 
the  atom  the  electron  wave-length  becomes  greatly 
changed  owing  to  the  high  refractive  index ;  however 
long  the  wave-length  is  outside,  it  will  be  short 
inside  the  atom.  Thus  the  wave-length  for  disap¬ 
pearance  of  scattering  will  depend  on  the  atomic 
field.  The  Ramsauer  effect  is  treated  as  the  analogue 
of  Rayleigh’s  diffraction  theorem.  In  place  of 
Fourier  coefficients  there  are  coefficients  of  the 
expanded  characteristic  function,  account  being 
taken  of  the  change  of  wave-length  in  the  atomic 
field.  Thus,  contrary  to  WentzeFs  view,  there  is  no 
need  to  treat  the  problem  in  three  dimensions.  The 
calculation  of  scattering  for  argon  on  this  theory  is 
in  good  agreement  with  experimental  values;  with 
neon,  the  agreement  is  not  so  good.  A.  J.  Mee. 
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New  phenomenon  in  the  scattering  of  light  in 
crystals.  H.  Rornfeld  (Naturwiss.,  1928,  16, 
653). — The  change  of  wave-length  occurring  on 
scattering  which  was  determined  quantitatively  for 
quartz  by  Lands  berg  and  Mandelstam  (this  voL»  936) 
has  been  found  to  occur  with  calcite.  The  measured 
change  of  wave-length  corresponds  with  the  excitation 
o f  an  infra-red  oscillati on  o f  th e  wave -length  9T  .In 
this  region  there  lies  a  series  of  combination  oscillations 
of  C(>3  ions.  A.  J.  Mee. 

Polyehroism  and  the  orientation  of  the  ions 
in  the  crystals  of  the  rare  earths,  R.  Brunetti 
(PhysikaL  Z»,  1928,  29,  571— 575).— The  polyehroism 
of  the  crystalline  salts  of  certain  rare-earth  metals  can 
be  correlated  with  an  axis  connected  with  the  structure 
of  the  ions  in  relation  to  the  axes  of  symmetry  of  the 
crystal.  W.  E.  Downey. 

Rotatory  dispersion  of  certain  isomeric  butyl 
esters  of  i-m andelic  acid.  C.  E.  Wood,  A.  E. 
Ohrisman,  and  S.  D.  Nicholas  (J.C.S.,  1928,  2180— 
2190),— The  rotatory  dispersions  of  the  isomeric 
butyl  esters  of  Z-mandelic  acid  have  been  measured 
at  a  large  number  of  temperatures  between  0°  and 
100°.  Mandelic  acid  was  resolved  by  a  modification 
of  McKensie’s  method  {ibid.,  1899,  75,  966)  and 
from  the  morphine  Z-iiiandelate,  m.  p.  223—224° 
(McKensie,  Joe.  cit.,  gives  202°),  J-mandelie  acid, 
m.  p.  133*5°,  was  obtained.  From  this  its  s-butyl, 
m.  p,  38*5°  (eorr.),  df  1*0443,  [M]f  —186*99°  (cf. 
Smiles  and  Walker,  A.,  1909,  iff  846),  isobutyl,  ni.  p. 
35*5°  (eorr.),  df'5  1*0536,  [<x]ff  — 102*65°  (cf.  Walden, 
A.,  1896,  ii,  135),  tort. -butyl,  m.  p.  65°,  df  1*0665, 
[otjji  —82*70°,  and  d-sec .-butyl  t  b.  p.  88°/0*05  mm., 
df  1*0623,  [a]20  — 77*50°,  esters  were  prepared..  All 
the  esters  exhibit  complex  and  normal  rotatory 
dispersion.  The  iso  butyl  ester  shows  an  increase 
and  the  teri. -butyl  a  decrease  of  negative  rotation 
compared  with  the  normal  ester.  Pronounced 
decrease  in  rotation  occurs,  especially  in  the  violet 
end  of  the  spectrum,  when  two  asymmetric  centres 
of  opposite  sign  are  present  in  the  molecule,  as  in 
d»sec. -butyl  I -man  delate,  but  the  effect  is  not  suffi¬ 
ciently  marked  to  cause  visual  anomaly,  since  the 
mandelic  acid  radical  dominates  the  rotatory  power. 
For  visual  anomaly  the  two  asymmetric  centres 
must  be  of  comparable  magnitude,  as  in  d-sec. -butyl 
d-laefcate.  The  dispersion  ratios  of  the  n~,  iso and 
tert. -butyl  esters  are  sensibly  constant,  but  the  curve 
for  the  tertiary  ester  tends  to  diverge  from  those  of 
the  n~  and  iso-esters,  the  divergence  becoming  more 
marked  at  the  violet  end  of  the  spectrum.  Else  of 
temperature  causes  a  decrease  in  rotation  in  each 
case,  the  change  being  more  pronounced  in  the  blue 
reg  ion .  F  o  r  th  e  1  o  nger  wave  -  lengths  the  t  ernpera  t  u  re- 
rotation  curves  are  nearly  linear,  but  as  the  wave¬ 
length  decreases  the  curvature  increases  uniformly. 
Comparison  of  the  rotation  data  of  the  three  esters 
affords  no  generalisation  for  the  determination  of  the 
relative  configuration.  Acylation  of  both  ethyl  and 
methyl  mandelates  causes  a  displacement  of  the 
rotations,  without  change  of  order,  further  into  the 
negative  region.  The  rotational  displacements  of 
the  esters  of  I-mandelic,  I -lactic,  d-tartarie,  d-malic, 
tf-x-hydroxybutyrie,  Lglyceric  acids,  and  certain  of 


their  acetyl  and  benzoyl  derivatives  arc  discussed  as  a 
guide  to  configuration,  but  no  general  rule  could  be 
formulated.  J.  W.  Baker. 

Optical  anisotropy  of  atoms  and  molecules. 
I.  B.  Bao  {Indian  J.  Physics,  1928,  2,  435 — 465). — 
The  fact  that  the  distances  between  the  optical 
centres  of  atoms  in  molecules  calculated  from  scatter¬ 
ing  data  show  large  discrepancies  from  the  values 
obtained  by  X-ray  measurements  is  held  to  indicate 
that  the  assumption  of  the  isotropy  of  atoms  is 
untenable.  The  depolarisation  of  light  scattered  b y 
rare  gases  leads  to  the  same  conclusion.  The  values 
of  the  anisotropy  of  several  ions  arc  calculated  in 
the  various  compounds  of  which  the  scattering  data 
are  accurately  known.  The  results  indicate  that  of 
all  similar  ions  the  rare-gas  atoms  exhibit  the  least 
anisotropy  and  that  heavier  atoms  show  less  aniso¬ 
tropy  than  lighter  ones.  The  anisotropy  of  an  ion 
increases,  but  the  ionic  deforma bility  diminishes, 
with  increasing  opposite  charge  on  the  adjacent  ion. 
The  deforma  bility  of  the  heavier  elements  changes 
less  with  increasing  adjacent  charge  than  that  of 
lighter  ones.  The  theoretical  basis  of  atomic  aniso¬ 
tropy  is  also  discussed.  J.  W.  Smith. 

Optically  active  copper  compounds.  W. 
Wahl  (Comm.  Phys.-Matk*,  1927,  IV,  No.  14,  5  pp. ; 
Chem.  Zentr.,  1928,  i,  1 377). — Diethvlcnediamine- 
diaquocuprie  sulphate  must  possess  an  octahedral 
arrangement  of  the  co-ordi natively  linked  groups,  as 
well  as  two  ring  planes.  By  means  of  barium 
d- tartrate  the  salt  was  obtained  in  two  optical  anti¬ 
podes.  LDiethylenediaminediaquoeopper  iodide  is 
considered  to  have  [M]D  —190°.  Diethy lenedi ami ne- 
diaq  no  nickel  sulphate  was  also  resolved. 

A.  A.  Eldridge. 

Quantum  mechanics  of  liomopolar  valency. 
F.  London  (Z.  Physik,  1928,  50,  24 — 51). — Mathe¬ 
matical  (cf,  Heitler  and  London,  A,,  1927,  923 ; 
London,  this  vol.,  344).  J.  W.  Smith. 

Is  the  molecule  of  gaseous  hydrogen  chloride 
polar  or  non-polar  ?  F,  I.  G.  Rawlins  (Z. 
Physik,  1928,  50,  440—442). —Polemical  against 
Kondratiev  (this  vol.,  688).  It  is  insisted  that 
gaseous  hydrogen  chloride  has  a  polar  molecule. 

W.  E.  Downey. 

Problem  of  Brownian  molecular  motion, 
(Frl.)  F.  Stadie  (Ann.  Physik,  1928,  [iv],  86,  751— 
797).— Mathematical.  R.  A.  Morton. 

X-Rays  do  not  always  give  the  true  structure 
of  crystals.  C.  Matjguin  (Compt.  rend.,  1928, 
187,  303—304;  cf.  Friedel,  this  vol.,  817). — An 
attempt  is  made  to  show  that  for  biotite  and  the 
chlorites  the  X-ray  method  docs  not  always  give  the 
true  crystal  structure,  and  a  scheme  is  outlined  for 
the  approximate  determination  of  the  extent,  to 
which  it  is  masked.  J.  Grant. 

X-Ray  analysis  of  Heusler’s  alloy.  E.Persson 
(Naturwiss,,  1928,  16,  613)* — Heusleris  alloy  (a 
copper-manganese-aluminium  alloy)  consists  of  three 
phases.  It  is  the  second,  or  p- phase,  which  has  been 
reinvestigated.  The  fundamental  lattice  is  body- 
centred  cubic,  and  the  aluminium  atoms  are  situated 
in  a-  face-centred  cubic  lattice  with  double  the  para- 
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meter  of  the  fundamental  lattice.  The  elementary 
cell  contains  16  atoms,  12  of  which  are  copper  and 
manganese,  and  the  remaining  4  aluminium.  The 
formula  (£\i,Mn}sAls  which  had  previously  been  sup¬ 
posed  to  represent  the  constitution  of  this  solid  solu¬ 
tion,  is  confirmed*  The  magnetic  properties  of  tliis 
alloy  are  due  to  the  presence  of  this  g-phase.  It  is 
possible,  however,  for  an  alloy  of  copper,  manganese, 
and  aluminium  to  consist  almost  entirely  of  this 
3-phase  and  yet  be  non -magnetic.  The  concentration 
of  manganese  influences  the  magnetic  properties ;  it 
must  reach  a  definite  value  for  the  alloy  to  be  mag¬ 
netic,  The  X-ray  observations  also  show  the  presence 
of  a  fourth  phase,  but  it  is  improbable  that  this  can 
account  for  the  magnetic  properties  of  the  alloy. 

A,  J.  Mee. 

X-Ray  examination  of  liquids  by  the  rotating- 
crystal  method.  D.  Coster  and  J.  A.  Feins  (J. 
Pliys.  Radium,  1928,  [vi],  9,  153 — 155). — Apparatus 
is  described  whereby  an  X-ray  tube  and  spectrograph 
can  be  rotated  with  respect  to  a  horizontal  liquid 
surface.  Mercury  has  been  examined  with  the 
apparatus  and  three  bands  have  been  obtained. 

W.  E.  Downey. 

Physical  purity  and  powder  r  ontgenogr  a  ms , 
N.  EL  Kolkmeijer  (Z.  physikal.  Chem.,  1928,  136, 
45— 18).— See  this  vol.,  692. 

X-Ray  spectrography  of  alloys.  EL  Weiss 
(Bull  Soc.  chim.,  1928,  [iv],  43,  697— 711).— A 
lecture. 

X-Ray  analysis  of  silver-aluminium  alloys, 
A.  F.  Westgren  and  A.  J.  Bradley  (Phil.  Mag., 
1928,  [vii],  6,  280 — 288). — The  existence,  at  the 
ordinary  temperature,  of  two  intermediate  phases  in 
the  Ag-Al  system,  both  formed  through  transform¬ 
ation  in  the  solid  state,  has  been  shown  by  X-ray 
analysis,  thus  confirming  the  previous  result  of 
Petrenko  (A.,  1905,  ii,  635).  The  Ag3Al  phase  is 
shown  to  be  cubic,  the  edge  of  the  unit  cell,  con¬ 
taining  20  atoms,  measuring  6*920  A.  The  other 
intermediate  phase,  stable  over  the  ranee  27—40 
at.-%  aluminium,  is  a  solid  solution  of  close-packed 
hexagonal  structure.  The  lattice  dimensions  change 
continuously  from  a1  =2*865  A.,  a3=4*653  A.,  and 
azfay=  1-625  when  saturated  with  silver  to  a1=2*879 
A.,  a3=4*573  A.,  and  azjax= 1*588  when  saturated 
with  aluminium.  A.  E.  Mitchell. 

X-Ray  investigation  of  the  changes  in  the  alloy 
CuAu.  W.  Gorsky  (Z.  Physik,  1928,  50,  64—81). 
— An  alloy  consisting  of  equal  atomic  proportions  of 
copper  and  gold  was  heated  to  various  known  temper¬ 
atures,  quenched,  and  examined  by  Debye’s  X-ray 
method.  Below  385°,  the  stable  form  is  a  tetragonal 
lattice,  but  with  no  systematic  distribution  of  copper 
and  gold  atoms.  The  axis  ratio  ale  changes  from 

1*07  at  380°  to  1*08  at  300°,  and  ^=3-860  A. 
The  transition  from  cubic  into  tetragonal  forms  and 
vice  versa  occurs  through  a  process  of  recrystallisation. 
The  gradual  change  in  the  axis  ratio  brought  about 
by  a  sudden  change  in  temperature  occurs  according 
to  an  exponential  equation.  The  observed  phenom¬ 
ena  are  explained  by  thermodynamic  and  statistical 
methods.  J.  W.  Smith. 


X-Ray  spectroscopic  measurements  of  the 
M-series  of  the  elements  uranium  to  gadolinium. 
E.  Lindberg  (Z.  Physik,  1928,  50,  S2 — 96). — Using 
an  accurate  X-ray  spectroscope  of  the  Siegbahn  type, 
new  measurements  have  been  made  of  the  M -series 
lines  of  a  number  of  elements  between  uranium  (92) 
and  gadolinium  (66),  a  large  number  of  new  lines 
being  observed.  Several  of  the  lines  were  traced 
systematically  down  the  series  of  elements  and  con¬ 
stant  intensity  ratios  found.  Observations  of  the 
MaLatB  doublet  confirmed  the  results  of  van  der  Tuuk 
(A.,  1927,  999).  J.  W.  Smith. 

Oven  for  X-ray  investigations  at  high  temper¬ 
atures  and  preliminary  results  with  pent  aery- 
thritol  and  quartz.  W.  M.  Cohn  (Z.  Physik,  1928, 
50,  123 — 136). — A  camera  is  described  in  which  the 
fine  structure  of  the  X-ray  spectrum  of  solid,  non¬ 
conducting  bodies  may  be  determined,  the  prepar¬ 
ation  being  brought  to  a  known  high  temperature  for 
long  periods.  Both  in  the  cases  of  pentaerythritol 
and  quartz  the  effect  of  rising  temperature  “was  to 
cause  a  general  weakening  of  the  intensity  of  the 
bands  with  equal  times  of  exposure  and  a  falling  off 
of  the  higher  interference  bands.  On  the  other  hand, 
the  broadening  of  the  lines  which  wras  anticipated  on 
theoretical  grounds  was  observed  only  in  the  case  of 
pentaerythritol.  J.  W.  Smith. 

Absolute  intensity  of  X-rays.  T.  E.‘  Atjren 
(Medd.  Iv.  Vetens.  Nobel  Inst.,  1927,  6,  No.  13)  — 
The  absolute  intensity  of  X-rays  has  been  measured 
by  the  heat  excited  in  metals  on  absorption  of  the 
rays.  No  difference  in  the  energy  measurements  was 
found  using  plates  of  copper,  silver,  and  lead.  Up 
to  100  kilovolts,  the  intensity  is  exactly  proportional 
to  the  current  through  the  tube.  The  relationship 
between  the  total  intensity  of  the  energy  radiated  as 
X-rays  and  the  voltage  applied  to  the  tube  has  been 
determined.  The  effect  of  an  aluminium  filter  also 
was  studied.  The  energy  necessary  to  produce  a 
pair  of  ions  is  not  found  to  increase  with  decreasing 
wave-length.  W.  E.  Downey. 

Determination  of  the  absorption  coefficient 
of  various  metals  and  organic  compounds  in  the 
short-wave  X-ray  region.  H.  Stixmpen  (Z. 
Physik,  1928,  50,  215—227). — A  new  method  has  been 
devised  for  the  measurement  of  X-ray  absorption. 
The  results  obtained  with  the  metals  and  organic 
compounds  investigated  confirm  those  of  previous 
•workers,  J.  W.  Smith. 

X-Ray  diffraction  and  its  bearing  on  mole- 
cular  complexity  in  the  liquid  state.  P.  Krishna- 
mtjrti  (Indian  J.  Physics,  1928,  2,  49 1 — 500) . — The 
X-ray  diffraction  of  26  pure  organic  liquids  lias  been 
investigated.  In  all  cases  where  the  surface-tension 
method  indicates  association  the  inner  ring  is  very 
prominent.  By  substituting  the  spacing  obtained  by 

the  X-ray  method  for  the  value  of  mjd  in  Ramsay 
and  Shields’  relationship,  more  probable  values  have 
been  obtained  for  the  degree  of  association  and  some 
anomalous  values  have  been  rectified.  It  is  suggested 
that  all  liquids  can  be  dealt  with  as  solutions  of 
double  molecules  in  a  solvent  composed  of  single 
molecules,  or  of  triple  molecules  in  a  solvent  of 
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double  molecules,  and  that  the  ideas  derived  from  a 
study  of  aqueous  solutions  containing  small  and  large 
molecules  of  solute  at  different  concentrations  can  be 
applied  equally  well  to  this  case  in  explaining  the 
intensity  and  extent  of  the  inner  ring. 

J.  W.  Smith. 

X-Ray  diffraction  in  aqueous  solutions  and 
liquid  mixtures.  I,  P.  Krishnamxjrti  (Indian 
J.  Physics,  1928,  2,  501 — 507). — The  X-ray  diffraction 
of  ammonium  nitrate  and  acetamide  both  in  powder 
form  and  in  their  aqueous  solutions  at  various  con¬ 
centrations  has  been  investigated.  The  concentrated 
aqueous  solutions  tend  to  develop  an  inner  ring, 
which  is  in  favour  of  the  existence  of  a  regular 
arrangement  of  atoms  as  in  the  liquid  or  solid  state. 
The  general  scattering  which  occurs  in  concentrated 
ammonium  nitrate  solutions  but  not  in  acetamide  is 
attributed  to  a  portion  of  the  ions  being  distributed 
at  random  in  the  liquid.  _  In  both  cases  the  two  rings 
which  appear  in  the  solid  state  persist  in  the  liquid 
state  and  in  very  concentrated  solutions,  both  rings 
undergoing  some  contraction.  As  dilution  increases 
the  inner  ring  contracts  and  tends  to  disappear  as  a 
general  halation,  whilst  the  outer  ring  expands  and 
merges  with  the  water  ring.  Hence  it  is  deduced  that 
the  outer  ring  is  a  superposition  effect  due  to  the 
water  and  solute  taken  in  their  proper  proportions. 

J.  W.  Smith. 

X-Ray  diffraction  in  liquids.  Comparison  of 
isomerides  of  n-heptane  and  of  certain  carbon 
chains.  G.  W.  Stewart  (Physical  Rev.,  1928,  pi], 
32,  153 — 161), — -Diffraction  ionisation  curves  for  the 
K a  doublet  of  molybdenum  were  obtained  for  syn¬ 
thetic  ?i-decane,  (3 13$-  trimethylpentane,  (3-methvl- 
A^-hexene,  ppy-trhnethylbutane,  yy-,  Py-,  (3j3-,  and 
p&-dimethylpentane,  y-ethylpentane,  y-methylliex- 
ane,  and  p -met hylhexa ne .  The  diameter  of  the 
normal  paraffin  chain  throughout  the  range  C5 — C15 
is  4*64  A. ;  the  length  is  given  by  L=1*24b-+2*70  A., 
where  n  is  the  number  of  carbon  atoms,  it  being 
assumed  that  the  molecules  are  longitudinally  parallel 
and  in  square  array  in  the  plane  normal  to  their 
lengths.  It  is  tentatively  concluded  that  the  attach¬ 
ment  of  two  methyl  groups  to  the  same  atom  does 
not  necessarily  increase  the  diameter  by  the  same 
amount,  the  effect  depending  on  whether  a  third 
methyl  branch  is  attached  to  an  adjacent  atom 
or  to  the  next  but  one.  Attachment  of  a  methyl 
group  to  the  penultimate  carbon  atom  seems  to 
produce  two  symmetrical  branches  of  one  methyl 
group  each.  A.  A.  Eld  ridge. 

Crystallographic  identity  of  the  two  forms  of 
mercuric  oxide.  G.  R.  Levi  (Gazzetta,  1928,  58? 
417—418;  cf.  A.,  1924,  ii,  860). — A  reply  to  the 
criticisms  of  Ivolkmeijer  (this  vol.,  692). 

F.  G.  Tryhorn. 

Dehydrated  gib b site,  J.  be  L apparent  and  E. 
Stempfel  (Compt.  rend.,  1928,  487,  305 — 306). — The 
changes  in  optical  properties  shown  by  crystalline 
gibbsite  during  dehydration  at  gradually  rising 
temperatures  (up  to  1000°)  indicate  that  the  final 
product  is  also  crystalline,  the  structure  having 
changed  from  elinoriiorabic  to  orthorhombic  at 
600°,  J,  Grant, 


X-Ray  observations  with  cellulose.  It.  0, 
Herzog  and  W.  Jancke  (Naturwiss.,  1928,  16, 
618). — The  llontgen  diagram  of  natural  cellulose 
shows  a  blackening  at  a  point  corresponding  with 
sin  0/2=0-0218±0'0003.  This  also  appears  if  mer¬ 
cerised  ramie  is  used,  but  not  so  definitely.  If  it  is 
due  to  the  cellulose  .lattice,  it  corresponds  with  a 
lattice  space  of  35*3  A.  There  is  also  a  weak  point 
which  indicates  a  period  perpendicular  to  the  axis  of 
16  A.  A.  J.  Mee. 

Crystal  structures  of  the  compounds  RuS2, 
OsS2,  MnTe2,  and  AuSb0.  I.  Oftedal  (Z.  pliysi- 
kal.  Chem.,  1928,  139,  291 — 299). — Powder  photo¬ 
graphs  show  that  the  compounds  RuS2,  OsS2,  MnTe2, 
and  AuSb2  exhibit  the  pyrites  structure.  Parameters 
of  about  1/8  are  found.  The  following  lattice  con¬ 
stants  are  given  :  pyrites  (Ivongsberg)  a -—5*414 
(±0-003)  A.,  MnTe2,  a=6-94-3(±0002) '  A. ;  AuSb2, 
a=G-636(±0-010)  A.  R.  A.  Morton. 

Crystal  structure  of  tetraethylammonium 
iodide,  I.  Nitta  (Proc.  Imp.  Acad.  Tokyo,  1928, 
4,  292— 296).— The  structure  of  tetraethylammonium 
iodide  has  been  examined  by  means  of  the  Lane  and 
ionisation  methods.  The  lattice  is  found  to  be 
tetragonal  body-centred,  the  unit  cell  consisting  of 
two  molecules.  It  is  not  possible  to  decide  whether 
the  structure  is  that  of  sodium  chloride  or  that  of 
caesium  chloride,  W.  E.  Downey. 

Slip-bands  produced  when  crystals  of  alu¬ 
minium  are  stretched.  K.  Yamagxjchi  (Sci.  Papers 
Inst.  Phys.  Chem.  Res.  Tokyo,  1928,  8,  289 — 317). — 
The  plastic  strain  produced  in  pieces  of  aluminium 
when  stretched  has  been  found  to  be  a  simple  shear  on 
the  slip  plane  and  along  the  direction  of  slip,  so  far,  at 
least,  as  general  external  form  is  concerned.  The 
directions  of  the  slip  bands  are  in  accordance  with  the 
predictions  of  Taylor  (A.,  1927,  1017),  although  some 
of  the  quantitative  observations  are  not  in  agreement 
with  those  of  the  latter  investigator. 

J.  W.  Smith. 

Anisotropy  of  the  carbon  atom.  (Mrs.)  K. 
Lonsdale  (Phil.  Mag,,  1928,  [vii],  6,  433—446),* — 
From  a  consideration  of  the  X-ray  data  for  hexa- 
chloroethane  and  isomorphous  compounds  a  structure 
is  suggested  for  the  carbon  atom  in  which  two  of 
the  valencies  differ  geometrically  from  the  other  two. 
This  is  in  agreement  with  the  Main  Smith  and  Stoner 
configurations  of  the  carbon  atom.  Evidence  is 
adduced  in  favour  of  the  non -tetrahedral  carbon 
atom.  A  critical  discussion  of  the  structures  of  sym¬ 
metrically  substituted  methane  derivatives  shows 
that  the  existence  of  the  pyramidal  carbon  atom  has 
not  been  established.  The  structure  suggested  agrees 
with  crystallographic  data  and  explains  the  non- 
symmetry  of  many  simple  carbon  compounds. 

S.  K.  Tweedy. 

Oxides  and  hydroxides  of  cobalt.  G.  Natta 
and  M.  Strada  (Gazzetta,  1928,  58,  419 — 433). — 
Chemical  and  X-ray  crystallographic  analyses  have 
been  made  of  cobalt  oxide  and  hydroxide  preparations 
to  determine  which  of  those  described  in  the  literature 
may  be  accepted  as  definite  compounds.  Three 
oxides  of  cobalt  with  definite  chemical  and  crystalline 
structures  are  recognised.  Cobaltous  oxide,  with  a 
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cubic  face- centred  lattice,  lias  an  elementary  cell  of 
edge  4’ 22  A.,  containing  four  molecules  of  the  sodium 
chloride  type.  The  oxide  Co304  (cobaltous  cobaltate) 
has  a  cubic  structure  with  a  lattice  of  the  spinel 
type,  with  an  elementary  cell  of  edge  8*05  A.  con¬ 
taining  eight  molecules.  Cobaltie  oxide  has  probably 
an  hexagonal  or  a  rhombohedral  structure  with  a  cell 
of  edge  a =4* 64  A.,  eja — 1*24,  containing  two  mole¬ 
cules.  Idle  calculated  density  is  5*34.  Cobaltie 
hydroxide  may  be  prepared  satisfactorily  by  drying 
the  hydrate  at  250°.  Above  this  temperature  the 
oxide  Co304  is  obtained.  Products  described  previ¬ 
ously  as  cobalt  suboxide,  Co20,  are  mixtures  of  the 
metal  and  cobaltous  oxide.  Of  the  hydroxides  of 
cobalt  recorded  only  cobaltous  hydroxide  has  a  definite 
composition  and  crystalline  structure.  The  crystals 
are  of  rhombohedral  form  (type  brueite)  with  an  ortho¬ 
rhombic  elementary  cell  (a=3*19  A.,  eja— 1*46)  con¬ 
taining  one  molecule  of  cobaltous  hydroxide.  Cobaltie 
hydroxide  could  not  be  obtained  in  a  definite  crystall¬ 
ine  form,  but  in  X-ray  photograms  exhibits  the  lines 
of  cobaltie  oxide,  which  it  forms  on  dehydration. 
Other  oxides  and  hydroxides  lower  than  Co203  and 
Co(OH)3  cannot  be  obtained  as  chemical  individuals, 
and  must  be  represented  as  mixtures  of  the  above 
compounds.  No  oxide  higher  than  Co203  could  be 
obtained  in  the  dry  state.  F.  G.~Tryhorn. 

Isomorphism,  polymorphism,  and  mono- 
tropy.  I.  Compounds  of  the  type  ABXS.  G. 
Natta  and  L.  Passerini  (Gazzetta,  1928,  58,  472 — 
484). — X-Ray  crystallographic  analyses  by  the 
powder,  Lane,  and  rotating-crystal  methods  have 
been  made  of  some  complex  halides  of  caesium  and 
mercury  and  of  caesium  and  cadmium.  The  cubic 
modifications  of  caesium  trichloromercuriate  and  of 
caesium  tribromomercuriate  possess  elementary  cells 
of  edges  5*44  and  5*77  A.,  respectively,  each  con¬ 
taining  one  molecule :  dcalc.  4*53  and  4*97,  respect¬ 
ively.  These  compounds  are  isomorphous  and  form 
a  complete  series  of  solid  solutions.  Caesium  mono- 
chlorodibromomercuriate  and  caesium  monobromo- 
dichloromercuriate  do  not  exist  as  chemical  indi¬ 
viduals,  but  belong  to  the  continuous  series  of  solid 
solutions  formed  by  the  above  two  halogenomer- 
curiates.  They  have  the  same  lattice  as  these  latter, 
but  deformed.  The  dimensions  of  the  cells  of  the 
mixed  crystals  follow  closely  YegarcTs  rule.  Iso- 
morphous  with  the  preceding  compounds  are  caesium 
tribrom ocadmiate  and  caesium  trichloroeadmiate.  The 
bromo-eonipound  has  an  elementary  cell  of  edge 
5*33  A.  with  a  calculated  density  5*38.  Caesium  tri- 
iodomercuriate  and  caesium  tri-iodocadmiate  are  not 
isomorphous  with  the  corresponding  chloro-  and 
bromo-derivatives  and  have  a  lower  crystalline 
symmetry.  The  latter,  Cs[CdI3],  (d  5*48,  m.  p.  193°) 
was  prepared  hy  the  dehydration  of  the  monohydrate. 
The  relations  which  must  exist  among  the"  atoms 
A,  B,  and  X  in  the  compounds  ABX3  in  order  that 
certain  types  of  structure  may  be  possible  have  been 
determined.  The  values  of  i~~(E(lJrEx)j^/2(RbJrE.T)} 
where  Rai  i?&,  and  Ez  are  respectively  the  atomic 
radii  of  the  ions  A,  B,  and  X,  have  been  calculated 
for  various  series  of  compounds.  For  oxygen  com¬ 
pounds,  t  is  less  than  0*8  for  the  rhombohedral  struc¬ 


ture  (type  corindon  and  ilmenite) ;  between  0*8  and 
1*0  for  cubic  crystals  (type  caesium  chlorom ercu ri a te } ; 
between  1*0  and  1*2  for  rhombohedral  crystals  of  the 
calcite  and  sodium  nitrate  types,  and  between  1*20 
and  T30  for  rhombic  crystals  of  the  aragonite  type. 
Analogous  relationships  exist,  within  certain  limits, 
among  double  halides  of  the  type  ABXg.  For  the 
cubic  modifications  of  compounds  of  the  caesium 
chloromer  curia  te  type  the  value  of  i  is  greater  than 
0*830.  Compounds  having  values  of  i  near  0*830  are 
dimorphous.  When  the  value  of  t  is  less  than  0*825 
the  compounds  possess  lower  crystalline  symmetry 
and  belong  to  the  rhombic  or  monoclinic  systems. 
Iodo- derivatives  alone  form  exceptions  to  these 
limitations ;  caesium  tri-iodocadmiate  with  £=0*840 
is  not  isomorphous  with  the  other  halogenocadmiates 
of  caesium,  and,  owing  to  the  presence  of  the  iodine 
ion,  shows  strong  polarisation.  F.  G.  Tryhorn. 

Mechanical  properties  *  of  brass  crystals.  M. 
Masima  and  G.  Sachs  (Z.  Physik,  1928,  50,  161— 
186). — It  has  been  found  that  the  electrical  con¬ 
ductivity  in  brass  crystals  containing  about  72%  of 
copper  is  an  isotropic  property,  whereas  the  elastic 
properties  are  strongly  anisotropic.  The  directions 
of  the  slip-planes  determined  and  the  elasticity 
in  different  directions  have  been  investigated.  The 
shear  along  the  slip  plane  at  the  elastic  limit  is  con¬ 
stant  and  independent  of  the  direction  of  the  stress. 
The  distortion  produced  by  stretching  beyond  the 
elastic  limit  and  breaking  strain  has  also  been 
investigated  and  the  conditions  required  for  the 
establishment  of  secondary  slip-planes  deduced. 

J.  W.  Smith. 

Method  of  crystal  class  determination .  A. 
Hettich  and  A.  Schleede  (Z.  Physik,  1928,  50, 
249 — 265). — The  piezo-electric  methods  of  Giebe  and 
Scheibo  (ibid.,  1925,  33,  760)  and  of  Meissner  (A., 
1927,  1014)  have  been  applied  to  the  determination 
of  the  structure  of  a  large  number  of  crystalline 
substances.  The  results  indicate  that  the  present 
classification  of  some  of  these  crystal  types  requires 
modification.  J.  W.  Smith. 

Structure  of  Tl-x  and  Tl-p.  H.  Perlitz  (Z. 
Physik,  1928,  50,  433 — 435). — The  data  of  the  resist¬ 
ance  and  volume  changes  of  thallium  at  its  conversion 
and  m.  p.  are  examined.  a-Thallium  has  a  hexagonal 
structure  with  close  packing  and  (3-thallium  a  face- 
centred  cubic  structure.  W.  E.  Dowxey. 

Space-fiEing1  forms  in  crystal  lattices.  EL 
Tertsch  (Fortsch.  Min.  Kryst.  Petr.,  1927,  12,  89 — 
90 ;  Chern.  Zentr.,  1928,  i,  1358). — The  alkali  halides 
exhibit  two  types,  cubic  and  octahedral ;  sodium 
chloride  belongs  to  the  former,  and  caesium  chloride 
to  the  latter,  type,  whilst  rubidium  chloride  is  partly 
intermediate.  Metal  ions  do  not  vary  from  their 
type,  as  do  negative  ions.  The  change  from  cubic 
to  octahedral  type  is  considered  to  be  associated 
with  the  number  and  distribution  of  the  electronic 
orbits.  A.  A.  Eldridge. 

Formula  and  crystal  structure  of  tetrahedrite, 

F.  Machatschki  (Norsk  geol.  Tidsskr.,  1928,  10, 
No.  1,  10  pp. ;  Chera .  Zentr.,  1928,  i,  1359). — Debye- 
Scherrer  diagrams  for  tetrahedrite  are  very  similar 
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to  those  for  zinc  blende ;  the  bivalent  metals  are 
supposed  to  be  present  as  admixed  isomorphous 
sulphides,  and  the  ratio  W :  R111  :  S  is  3:1:3. 
Silver  fahl  ore  from  Colquechaca,  Bolivia,  has  a0 
10*41  A.,  and  fahl  ore  from  Felsobanya  has  a0  10*29  A. 
The  unit  cell  contains  8  mols.  R3IRI,1S3  (50  atoms), 
whilst  in  a  zinc  sulphide  cell  64  atoms  arc  present. 
The  following  densities  are  computed :  Cu3SbS3 
4*88,  Cu3AsS3  4*34,  75Cu3S bS3+ 25Ag3SbS3  5*28, 
7 5Cu3 AsS3+ 25Ag3 AsS3  4*74.  Te trail edrite  is  hexa- 
kistetrahedral,  space- group  T\ ;  distance  Sb — S 
2*45  A.,  Cu — S  2 *24  A. ;  shortest  distance  Cu — Sb 
3*25  A.,  Cu— Cu  3*65  A.  A.  A.  Eldridge. 

Crystal  structure  of  solid  mercury,  M.  Wolf 
(Nature,  1928, 122,  314) . — Debye-Seherrer  analysis  of 
the  product  of  reduction  of  mercurous  oxide  by 
formic  acid  in  gelatin  supports  McKeehan  and  Cioffi’s 
result  that  solid  mercury  has  a  simple  rhombohedral 
structure.  A.  A.  Eldridge. 

X-Ray  studies  on  iron  nitrides.  G.  Hag  a 
(Nature,  1928,  122,  314).— Previous  conclusions  (this 
vol.,  605)  are  modified ;  the  nitrogen  atoms  have 
definite  places  in  the  lattice  of  the  cubic  y -phase,  for 
which  the  formula  Fe4N  is  given.  A.  A.  Eldridge. 

Crystalline  structure  of  benzene.  E.  G.  Cox 
(Nature,  1928,  122,  401). — The  unit  cell  is  simple 
orthorhombic,  a  7*44,  b  9*65,  c  6*81  A.  at  —22°,  and 
contains  four  molecules ;  the  space-group  is  Q\5. 
In  the  crystal  the  molecule  has  a  centre,  but  no 
planes,  of  symmetry.  A.  A.  Eldridge. 

Iron -containing  rings  of  smaller  effective 
permeability*  U.  Retzow  (Physikal.  Z,,  1928,  29, 
534 — 538). — The  order  of  magnitude  of  the  effective 
maximal  permeability  for  alloys,  wires,  and  “  mass 
cores  ”  has  been  determined  as  follows  :  iron-nickel 
alloys  (copper  and  manganese  as  minor  constituents), 
X  X 104 ;  Elinen  bronzes  (nickel,  cobalt,  iron,  man¬ 
ganese),  x  X  103  ;  Heusler  bronzes  (copper,  aluminium, 
manganese),  xXlO1— xXlO2;  ring  wire  cores  of  iron 
and  steel  wires,  */X  102 ;  “  mass  cores  ”  of  pressed 
powdered  iron  enclosed  by  an  insulating  material, 
XX  10"1— xx  102 ;  iron  and  steel  wires,  xX  101. 

R.  A.  Morton. 

Magnetic  properties  of  cobalt.  (Erl.)  M. 
Samuel  (Ann.  Physik,  1928,  [iv],  86,  798—824).— 
The  magnetic  properties  of  two  specimens  of  cobalt 
have  been  studied,  but  although  both  samples  received 
the  same  heat  treatment  before  the  experiments,  the 
results  are  not  in  agreement.  The  normal  and  ideal 
magnetisation  curves,  the  reversible  permeability, 
and  the  coercive  force  as  a  function  of  temperature 
differ  for  the  two  samples.  No  marked  change  in 
magnetic  properties  occurs  on  heating  to  1000°.  As 
in  the  cases  of  iron,  steel,  and  nickel,  the  reversible 
susceptibility  is  clearly  a  function  of  the  magnetis¬ 
ation,  but  the  Gang  law*  of  magnetic  corresponding 
states  is  not  here  valid.  The  coercive  force  is  a 
definite  function  of  the  temperature,  between  —185° 
and  +400°,  but  the  function  is  not  that  observed 
by  Gans  for  iron,  steel,  and  nickel.  R.  A.  Morton. 

Magnetisation  of  single  crystals  of  nickel. 
S.  Ivaya  (Sci.  Rep.  Tohoku  Imp.  Univ.,  1928,  17, 
639— 663).— Oblate  ellipsoids  with  equatorial  planes 
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coinciding  with  the  (100),  (110),  and  (111)  planes, 
respectively,  were  prepared  from  large  single  crystals 
of  nickel,  and  their  magnetic  properties  measured. 
Magnetisation  curves  in  the  direction  of  the  principal 
axes  showed  the  isotropic  properties  of  the  crystal 
up  to  an  intensity  of  magnetisation  of  205,  but  above 
this  value  magnetisation  varies  in  different  directions, 
the  trigonal,  digonal,  and  tetragonal  axes  being  in 
decreasing  order  of  magnetisability.  This  is  the 
reverse  of  the  order  found  for  iron  (cf.  A.,  1927, 
298).  The  parallel  and  perpendicular  components  of 
magnetisation  for  a  constant  field  vary  periodically 
according  to  the  space  lattice  in  the  three  principal 
planes.  (1  J.  Smithells. 

Principal  susceptibilities  of  manganese  am¬ 
monium  sulphate  crystals  at  low  temperatures. 
L.  C.  Jackson  and  W.  J.  de  Haas  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1928,  31,  346—349;  cf.  Jack- 
son  and  Onnes,  A.,  1924,  ii,  90). — The  magnetic 
susceptibilities  of  small  cylinders  of  manganese 
ammonium  sulphate  cut  with  their  axes  (a)  parallel 
to  the  axis  of  symmetry  of  the  crystal,  (b)  perpen¬ 
dicular  to  the  001  plane,  and  (c)  perpendicular  to  the 
110  plane,  have  been  separately  determined  at  20*3°, 
18*9°,  16*9%  and  15*0°  Abs.  The  curves  obtained  by 
plotting  1  jxm  against  T  (where  is  the  molecular 
susceptibility)  are  straight  lines,  all  of  which  pass 
through  the  origin.  Hence  each  of  the  principal 
susceptibilities  of  the  crystal  powder  follows  the 
simple  Curie  law  yT — C%  but  with  different  values  of 
C  in  each  case.  J.  W.  Baker. 

Electric  explosions.  II.  Nagaoka  and  T.  Futa- 
gami  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1928,  8,  269— 288).— Photographs  have  been  taken 
of  the  explosions  resulting  from  the  discharge  of  a 
large  battery  of  condensers  (capacity  1*7  microfarads) 
charged  to  40  kilovolts  through  fine  pieces  of  metallic 
wire.  These  indicate  the  projection  of  charged 
particles  at  right  angles  to  the  wire,  the  appearance 
of  the  explosion  being  considerably  modified  by  the 
presence  of  a  strong  magnetic  field.  In  the  case  of 
long  and  thick  wires  where  the  explosion  is  incom¬ 
plete,  a  pole-effect  is  evident,  the  wire  being  more 
vaporised  at  the  positive  than  at  the  negative  pole. 
Cinematographic  photographs  have  also  been  taken 
to  show  the  progress  of  the  explosion.  Similar 
explosions  carried  out  in  oil,  in  an  attempt  to  effect 
the  transmutation  of  elements,  yielded  negative 
results.  J.  W.  Smith. 

Magnetic  studies  on  salts,  particularly  those 
with  complex  ions.  L.  A.  Welo  (Phil.  Mag.,  1928, 
[vii],  6,  481 — 509). — A  descriptive  paper  in  which 
magnetic  data  for  124  compounds  are  recorded.  In 
connexion  with  salts  having  negative  values  of  0 
[Curie’s  law  :  g. -atomic  susceptibility = const.  x(r- 
0)_1]  it  is  suggested  that  organic  groups  are  probably 
permanent  electric  dipoles  and,  following  Debye,  the 
elementary  magnets  in  the  molecule  have  permanent 
electric  moments  also ;  these  dipoles  provide  the  fields 
which  resist  magnetisation.  On  this  view  the  negative 
values  of  0  have  a  different  origin  from  the  positive 
values.  RosenbohnTs  conclusion  that  geometrical 
and  co-ordination  isomerides  cannot  be  distinguished 
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by  magnetic  measurements  is  confirmed  for  chromium 
and  cobalt  compounds  (A.,  1920,  ii,  160).  The  low 
moment  in  potassium  f  err  icy  a  aide  is  practically 
unaltered  by  substitution  of  other  groups  for  the 
cyanogen  radical.  Evidence  against  paramagnetism 
in  iron  in  the  Fe(CN)6  ion  is  recorded. 

S.  K.  Tweedy. 

Iron  crystals.  IV.  Dependence  of  magnetis» 
ation  on  temperature.  E.  Dussler  (2.  Physik, 
1928,  50,  195 — 214).— The  dependence  of  the  magnet¬ 
isation  of  iron  crystals  on  temperature  has  been 
investigated  along  both  the  diagonal  and  tetragonal 
axes  between  the  temperature  of  liquid  air  and  the 
Curie  point.  At  all  temperatures  the  B-H  curve  is 
initially  linear  and  inflects  suddenly,  slowly  attaining 
saturation  (cf.  A.,  1927,  924).  The  linear  portion  of 
this  curve  is  independent  of  temperature,  but  the 
higher  the  temperature  the  smaller  is  the  field  at  which 
saturation  is  attained  and  the  lower  the  saturation 
magnetisation.  The  variation  with  temperature  of 
the  magnetisation  at  the  point  of  inflexion  and  the 
saturation  value  both  follow  an  exponential  law. 

J.  W.  Smith. 

Magnetic  susceptibility  of  ozonides.  V.  I, 
Vaidyanathan  (Indian  J.  Physics,  1928,  2,  421  — 
433). — The  magnetic  susceptibilities  of  a  few  typical 
ozonides  have  been  measured,  a  modified  form  of 
Curie  balance  being  employed.  All  were  found  to  be 
diamagnetic,  but,  owing  to  their  superior  stability, 
the  most  trustworthy  measurements  were  those  on 
phenanthrene  and  naphthalene  diozonides.  Assuming 
magnetic  susceptibility  to  be  an  additive  property,  it 
is  deduced  from  the  data  obtained  that  the  suscept¬ 
ibility  of  ozone  is  about  —25  x  10"6  per  g.-mol.  The 
structure  of  the  ozone  molecule  and  the  electron 
arrangements  within  it  are  discussed  in  relation  with 
this  result.  J.  W.  Smith. 

Theory  of  forced  double  refraction  (photo¬ 
elasticity).  K.  F.  Herzfeld  (J.  Opt.  Soc.  Amer,, 
1928,  17,  26’ — 36). — Mathematical.  The  double  re¬ 
fraction  of  crystals  is  discussed,  and  it  is  pointed  out 
that  it  may  be  due  to  (a)  the  anisotropy  of  the  ions 
taken  separately,  (b)  the  anisotropic  arrangement  of 
the  ions  in  the  lattice  which  results  in  an  anisotropic 
force  even  if  the  ions  are  undisturbed,  or  (c)  an 
anisotropic  “  Lorentz-Lorenz  force”  due  to"  the 
anisotropic  arrangement  of  the  ions.  Calculations  are 
made  to  determine  the  magnitude  of  (c)  in  cubic 
crystals  of  rock-salt  and  sylvine  under  stress  (forced 
double  refraction,  photo-elasticity),  and  it  is  con¬ 
cluded  that  the  double  refraction  cannot  be  explained 
entirely  by  this  means.  It  is  also  shown  how  the 
Loren tz~ Lorenz  force  is  built  up  in  the  unstrained 
crystal.  L.  L,  Rircumsiiaw, 

Conductivity  of  powdered  salts.  J.  Cichochi 
(Compt.  rend.,  1928,  187,  287 — 289). — Measurements 
of  the  conductivity  of  dry  powdered  barium  chloride 
heated  electrically  in  a  copper  tube  by  means  of  an 
axial  copper  wire  support  Peczalski’s  theory  (A.,  1927, 
634,  710)  that  the  increased  conductivity  of  salts  in 
the  powdered  state  is  due,  not  only  to  the  con¬ 
ductivity  of  the  solid  particles,  but  also  to  that  of 
the  vapours  of  the  salt  and  to  dispersed  metallic 
copper.  J.  Grant, 


Influence  of  the  solvent  on  the  mobility  of 
electrolytic  ions.  R,  T.  Latte v  (Phil.  Mag.,  1928, 
[vii],  6,  258 — 270). — It  is  shown  that  the  mobility,  l, 
of  an  ion  in  solution  should  be  represented  by  the 
expression  l—Fefrp  .  </>(3fcODa/2e2),  where  F  is  the 
Faraday  charge,  e  ionic  charge,  -t)  viscosity  of  solvent, 
a  ionic  radius,  (3&0/2)  thermal  energy  of  the  molecule 
at  the  temperature  of  the  experiment,  D  dielectric 
constant  of  the  solvent,  and  <f)  an  unspecified 
function.  Examination  of  a  large  number  of  data 
shows  l/;=a+p(0Z))2,  where  a  and  p  are  constants 
characteristic  of  the  ion,  which  from  dimensional 
analysis  is  equivalent  to  FeA  /aj +9F£2a2£(GD)2/4e3, 
where  A  and  B  are  constants  and  gx  and  u2  are  func¬ 
tions  of  the  dimensions  of  the  ion  and  in  the  case  of 
elementary  ions  approximate  to  the  radii, 

A.  E.  Mitchell. 

Superconductivity  according  to  the  Sch.ro- 
dinger  wave-equations  and  the  Fermi  statistics. 
E.  Iyretzschmann  (Ann.  Physik,  1928,  [iv],  86, 
914 — 928). — In  an  earlier  paper  (ibid.,  1926,  [iv],  80, 
109 — 136)  it  was  shown  that  on  the  basis  of  the 
Maxwell-Boltzmann  statistics  and  classical  mechanics 
the  conditions  for  absence  of  electrical  resistance  were, 
in  classical  terms,  no  interpenetration  of  elementary 
charges,  or,  in  quantum  terms,  no  interchanges  of’ 
-bound  and  free  electrons.  It  is  now  shown  that  the 
condition  for  superconductivity  may  be  restated 
thus  :  only  Coulomb  forces  shall  operate  between 
elementary  charges,  and  the  movement  of  free  electrons 
must  be  determined  solely  by  the  Schrodinger  equa¬ 
tion,  and  the  velocity  and  energy  distribution  by  the 
Fermi  statistics.  R.  A.  Morton. 

Does  grey  tin  become  superconductive  ? 
W.  J.  de  Haas,  G.  J.  Sizoo,  and  J.  Voogd  (Proc.  K. 
Akad.  Wetcnsch.  Amsterdam,  1928,  31,  350 — 352). — 
Measurements  of  the  conductivity  of  grey  tin  pressed 
into  the  form  of  a  bar  at  very  low  temperatures  show 
that  it  does  not  become  superconductive  even  at  the 
lowest  temperature  used,  T8°  Abs.  J.  W.  Baker. 

Investigation  of  Tammann's  theory  of  “re¬ 
sistance  limits  M  for  the  gold-copper  system. 
M.  Le  Blanc,  K.  Richter,  and  E.  Schiebolb  (Ann. 
Physik,  1928,  [iv],  86,  929 — 1005). — Tammann’s  work 
on  the  limiting  composition  of  gold-copper  alloys 
such  that  when  the  gold  content"'"  exceeds  this  limit 
the  alloys  are  unattached  by  various  reagents  has 
been  repeated  and  his  theory  to  account  for  the 
phenomenon  has  been  criticised  (cf.  A.,  1919,  ii,  398, 
406).  Alloys  of  gold  and  copper  were  prepared  of 
various  compositions,  and  the  action  of  nitric  acid  on 
them  was  investigated,  the  amount  of  copper  dis¬ 
solved  being  determined.  The  results  do  not  agree 
with  those  of  Tammann.  The  problem  is  also 
attacked  by  determining  the  crystal  structure  of  the 
alloys  by  the  X-ray  method.  The  types  of  distribu¬ 
tion  of  two  atoms  in  a  space  lattice  which  Tammann 
has  distinguished  (cf.  A.,  1919,  ii,  406)  are  discussed, 
and  it  is  shown  from  the  X-ray  experiments  that 
Tammann’s  “  normal  5 5  distribution  does  not  hold  for 
alloys  of  copper  content  between  0*375  and  0*625 
molar  concentration,  as  Tammann  supposed  it  would. 
Hence  Tammann’s  theory  to  account  for  the  “  resist¬ 
ance  limit  ”  of  the  alloys  is  untenable.  Indeed,  it 
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is  shown  that  there  is  no  absolute  “  resistance  limit 
in  the  quantitative  sense  independent  of  temperature 
and  of  the  solvent  used.  A  new  theory  which  will 
explain  many  of  the  phenomena  is  put  forward  and 
discussed.  A.  J.  Meje, 

Electrometric  titration  curves  of  dibasic  acids. 
II.  S-Substituted  glutarie  acids.  R.  Gane  and 
C,  K.  Ingold  (J.C.S.,  1928,  2267— 2272).— The  first 
and  second  dissociation  constants  of  the  following 
©-substituted  glutaric  acids  have  been  measured  by 
the  potentiometrie  method  (cf.  this  yoL,  846)  and  the 
apparent  distance  (r)  between  the  two  carboxyl  groups 
has  been  calculated  in  accordance  with  the  Bjerrum 
theory.  The  values  of  kv  &2,  and  r  (Angstrom  units) 
for  the  cases  studied  are,  respectively,  nnsu bstituted, 
4*60  x  10  A  5-34x10-®,  9*22;  p-methvl,  5*77x10+ 
6*28  x  10“7,  2*27  ;  p-n-propvl,  4*97  x  4*32  x  10~7, 
2*12;  pp-dimethyl,  2*08x10+  5-51  Xlfr*  1*57; 
p  (3 -diethyl,  3*40  X  1(H,  7*85xI0~8,  1*02;  pp-di-w- 
propyl,  2*03  X  KH,  5*42  x  10‘8,  1*01 ;  eyefopentane- 
i  :  1-diacetie  acid,  i*68x  10“4,  2*63  X 10^7,  1*40 ;  cyclo- 
hexane- 1  :  1  -diaeetic  acid,  3*36  X  10~4, 1  *02  x  1 0~7, 1  *04 ; 
cycfcheptane-1  : 1  -diaeetic  acid,  2*78  X 1  O'-4,  1  *09  X  10+ 
TIG.  The  values  are  in  general  agreement  with  the 
predictions  of  the  Th orpe-Ingold  valency  deflexion 
hypothesis,  the  anomalous  position  of  the  eyefoheptane 
compound  owing  to  its  multiplanar  strain-free  con¬ 
figuration  (cf.  Baker  and  Ingold,  J.C.S.,  1923,  123, 
122 ;  Baker,  A.,  1925,  i,  1277)  again  being  evident. 
The  much  greater  value  for  r  in  the  unsubstituted 
acid  suggests  that  whilst  in  this  acid  the  carbon 
atoms  form  a  straight  (zigzag)  chain,  the  presence  of 
a  p-substituent  causes  the  molecule  to  assume  a  coiled 
configuration.  J.  W.  Baker. 

Electrical  resistance  of  pure  molten  metals. 
Y.  Matsuyama  (Kinzoku  no  Kenku,  1926,  3,  254— 
261).— The  specific  resistance  of  mercury,  tin,  anti¬ 
mony,  cadmium,  lead,  bismuth,  aluminium,  and  silver 
increases  with  rise  of  temperature,  whilst  that  of 
zinc  decreases  slightly.  The  specific  resistances  of  the 
molten  metals  at  the  m.  p.  are,  respectively,  93*1, 
48*1,  115*0,  32*2,  95*8,  126*7,  25*5,  17*3,  37-0.  ‘ 

Chemical  Abstracts. 

Theory  of  the  electrical  conductivity  of  metals. 
IP,  Lapxxsky  (Ukrain.  physikal.  Abhandl.,  1926,  1, 
70 — 74). — Thomson's  and  Borelius5  formulae  can  be 
deduced  from  the  laws  of  thermodynamics  if  it  is 
assumed  that  the  condition  of  the  conducting  electrons 
as  a  thermodynamic  system  in  the  metal  depends  on 
the  composition  and  on  the  temperature  and  other 
'physical  magnitudes.  At  low  temperatures  the 
relation  between  the  electrical  conductivity  and  the 
absolute  temperature  is  expressed  by  :  (a+a/T2){T~ 
T0)—(dpeT0)  jk}  where  T0  is  the  original  temperature, 
d  the  distance  between  two  atoms,  p  the  number  of 
electrons  passing  per  sec.  from  one  atom  to  its  neigh¬ 
bour,  e  the  charge  on  the  electron,  and  k  and  a  are 
constants.  Chemical  Abstracts. 

Physical  properties  of  salicylaldehyde,  T.  S. 
Carswell  and  C.  E.  Pfeifer. — See  this  voh,  1009, 

Influence  of  constitution  on  the  stability  of 
racemates.  A.  Findlay  and  A.  N.  Campbell  (J, 
(J.C.S.,  1928,  1768 — 1775). — The  f.-p.  and  solubility 


curves  of  active  and  racemic  forms  of  tartaric  acid, 
of  its  methyl  ester,  and  of  the  methyl  esters  of 
diacetyl-,  dipropionyl-,  and  dibenzoyl-tartaric  acids 
and  of  the  ethyl  esters  of  diacetyl-"  and  dibenzoyl- 
tartaric  acids  have  been  studied.  Introduction  of  an 
acyl  group  into  the  methyl  or  ethyl  ester  of  tartaric 
acid  lowers  the  m.  p.  of  the  racemic  form  relatively 
to  that  of  the  active  form,  and  reduces  the  range  of 
stability  of  the  racemic  form.  The  acetyl  group  is 
much  more  effective  in  this  respect  than  the  propionyl 
or  benzoyl  group.  The  transition  point  of  methyl 
diacetylracemate  lies  at  about  23°.  R.  A.  Morton. 

Heat  capacity  of  hydrogen  bromide  from  15° 
Abs.  to  its  b.  p.  and  its  heat  of  vaporisation. 
Entropy  from  spectroscopic  data.  W.  F. 
Giaiique  and  R.  Wiebe  (J.  Amer.  Chem,  Soc.,  1928, 
50,  2193— 2202).— The  heat  capacities  of  solid  and 
liquid  hydrogen  bromide  are  recorded ;  the  results 
disagree  somewhat  with  those  of  Eueken  and  Karwat. 
The  heat  of  fusion  is  575*1  g.-cal. /mol.  ;  hl  p.  186*24° 
±0*05 ;  b,  p.  206 *38° ±0*05 ;  heat  of  vaporisation, 
4210+4  g.-cal./mok  The  entropy  at  the  b.  p.  is 
44*9+0*1  g.-cal. /1°  per  molecule,  in  agreement  with 
the  value  calculated  from  the  Sackur  equation  with 
the  Tetrode  constant  enlarged  by  the  entropy  due  to 
the  rotational-vibrational  energy,  which  is  calculated 
from  the  band  spectra  (this  voL,  228). 

S.  K.  Tweedy. 

V olume  change  of  manganese  during  solidi¬ 
fication.  Y.  Matsuyama  (Bull.  Inst,  Phys.  Chem. 
Res.  Tokyo,  1.928, 7,  731 — 733). — Manganese  contracts 
1*7%  of  its  volume  on  solidification.  (X  W.  Gibby. 

Heat  of  fusion  and  heat  of  the  new  transform¬ 
ation  in  tellurium.  S.  Umino  (Kinzoku  no  Kenku, 
1926,  3,  498 — 501). — The  latent  heat  of  fusion  of 
tellurium  at  446°  is  33*50  g.-cal.,  and  that  of  a  new 
transformation  at  348°  is  0*63  g.-cal. 

Chemical  Abstracts. 

Precise  determination  of  thermal  capacities. 
Molybdenum.  T.  E.  Stern  (Physical  Rev.,  1928, 
[ii],  32,  298— 301).— The  specific  heat  of  molybdenum, 
determined  with  a  Bunsen  ice  calorimeter  provided 
with  a  silvered  vacuum  jacket,  is  cp =0*05973+ 
0*000016191  mean  g.-cal. /g.  per  1°  between  0°  and 
444*5°.  A.  A.  Eldkibge. 

Simple  relation  between  thermal  conductivity, 
specific  heat,  and  absolute  temperature.  0.  C. 
Bid  well  (Physical  Rev.,  1928,  [ii],  32,  311—314).— 
A  relation  of  the  form  kjaC^K1/T-rK2i  “where  k  is 
the  thermal  conductivity,  aC  the  atomic  heat,  and 
T  the  Temperature  (absolute),  is  valid  for  zinc,  sodium, 
lithium,  copper,  lead,  aluminium,  and  mercury.  The 
relation  is  considered  in  application  to  the  theory  of 
the  double  mechanism  of  heat  conduction. 

A.  A.  Eldridge, 

Gases  with  molecular  attraction.  K.  Shiba 
(Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1928,  7,  740 — 
747) —Theoretical.  The  expression 
in  which  c  is  the  mean  kinetic  energy,  is  suggested 
as  a  correction  to  Maxwell’*  distribution  law. 

0.  W.  Gibby. 

Saturated  vapour  pressure  and  latent  heat  of 
vaporisation  of  liquids.  M.  Lev  alt  -  Je  zbrs  k i  (J. 
Russ.  Phys.  Chem.  Soc.,  1928,  60,  743— 763). — For 


1084 


BRITISH  CHEMICAL  ABSTRACTS.— A. 


all  liquids  the  relation  between  saturated  vapour 
pressure  and  temperature  may  be  expressed  by  the 
equation  (i) ;  p  =  2}o X  L)aT>  where  p0  is  the  vapour 
pressure  at  the  f.  p.  of  the  solution,  a  is  a  constant, 
characteristic  of  the  given  liquid,  and  where 

8  is  the  temperature  above  the  m.  p.  and  T  is 
the  absolute  temperature.  The  value  of  oc  can  be  cal¬ 
culated  from  the  equation  a  =  (logp2— log  Pi)/(~2““ vx). 
Equation  (i)  may  be  substituted  in  the  Clapeyron- 
Clausius  equation,  d  jdT — XjBT2,  whence  the 

equation  l=maRT0  is  derived,  m  being  the  conversion 
factor  to  natural  logarithms,  a  the  above  constant, 
and  T0  the  f.  p.  of  the  given  liquid.  Values  of  X 
calculated  from  this  equation  are  in  good  agreement 
with  experiment,  except  in  those  cases  where  the 
vapour  contains  associated  molecules. 

R,  Truszkowski. 

Vapour  density  and  other  properties  of  formic 
acid.  A.  S.  Coolidge  (J.  Ainer.  Cliem.  Soc.,  1928, 
50,  2166— 2178),— Pure  formic  acid,  d°  1*2456,  dm 
1-2206,  f.  p.  8-26°,  is  prepared  by  vacuum  sublimation 
of  Kahlbaum’s  purest  acid.  The  vapour  pressures  of 
aqueous  solutions  of  the  acid  are  recorded ;  that  of 
uii©  mire  cicici  is  5  01  111 1 11  „  101  rue  soiici  an ci  11  it)  min. 
for  the  liquid  at  0°.  Decomposition  of  the  pure  acid 
may  be  prevented  by  keeping  the  latter  frozen.  The 
vapour  densities  of  the  pure  acid  are  recorded  between 
10°  and  156°,  corrections  being  applied  for  wall 
adsorption.  The  results  may  be  interpreted  on  the 
assumption  that  the  vapour  is  an  ideal  mixture  of 
two  gases,  containing  single  and  double  molecules, 
respectively,  each  deviating  from  the  perfect  gas  laws 
in  the  same  wav  as  a  unimoleeular  vapour  of  the 
same  mol.  w  t  <  l  lie  heat  oi  ciissoeiation  ot  the  clou  ole 
molecules  is  approximately  14,125  g. -cal. /mol. 

S.  K,  Tweedy. 

Critical  isotherms  and  Wohl’s  equation  of 
state.  R.  Wegscheider  (Z.  physikal.  Chem.,  1928, 
135,  362 — 367). — Polemical  against  Wohl  (this  vol., 
827).  The  conditions  which  a  critical  isotherm  must 
fulfil  are  discussed  in  relation  to  the  author's  views 
(A,,  1922,  ii,  192).  W.  E,  Downey. 

[Critical  isotherms  and  Wohl’s  equation  of 
state.]  K.  Wohl  (Z.  physikal.  Chem.,  192S,  135, 
368) . — Polemical  against  Wegscheider  (cf.  preceding 
abstract).  W.  E.  Downey. 

Method  of  determining  the  absolute  zero  of 
temperature.  J.  R.  Potter  (Phil  Mag.,  1928, 
[viij,  6,  318 — 320). — An  electro-calorimetric  modific¬ 
ation  of  Kelvin's  vapour-pressure  thermometer  is 
described.  Electrical  energy  is  used  to  cause  a  mix¬ 
ture  of  a  liquid  and  its  vapour  to  undergo  an  iso¬ 
thermal  expansion  from  an  initial  to  a  final  measured 
volume,  the  initial  and  final  pressures  at  the  unknown 
constant  temperature  being  measured.  The  latent 
heat  of  vaporisation  at  constant  temperature  is  thus 
found  as  a  function  of  the  pressure  and  the  result 
employed  in  the  integration  of  Clapeyron’s  equation 
dTjT^~  {v^—v^dplQ-  A.  E.  Mitchell. 

Physical  properties  of  liquids  as  functions  of 
the  temperature.  G.  Antonov  (J.  Chim.  phys., 
1928,  25,  497 — 500) . — The  graphs  expressing  the  vari¬ 
ation  with  temperature  of  the  latent  heat,  density, 
and  mean  of  the  densities  in  the  liquid  and  vapour 


states  of  pure  benzene  show  slight  discontinuities  of 
a  systematic  character  which  are  too  high  (0-5—2%) 
to  be  due  to  experimental  errors  or  impurities,  and 
may  be  explained  by  the  author’s  hypothesis  that 
the  elementary  constituents  of  matter  at  relatively 
low  temperatures  arc  highly  complex  molecular 
aggregates  (A.,  1926,  786).  J.  Grant. 

Surface  tension  of  liquid  metals.  III.  Sur¬ 
face  tension  of  mercury.  L.  L.  Bircumshaw 
(Phil.  Mag.,  1928,  [vii],  6,  510—525 ;  cf.  A.,  1927, 
719). — The  surface  tension  of  mercury  was  measured 
by  the  method  of  maximum  bubble  pressure.  Glass 
tubes  gave  slightly  higher  results  than  silica  tubes ; 
the  latter  gave  consistent  results  only  when  the  tips 
were  roughened.  With  the  exception  of  oxygen,  the 
nature  of  the  gas  used  for  blowing  the  bubbles  is 
practically  without  influence.  Allowing  the  bubble 
to  hang  for  various  lengths  of  time  resulted  in  a  lower 
surface  tension  with  one  glass  tip,  but  with  another 
produced  no  effect.  The  time  of  formation  of  the 
bubbles  had  no  influence  between  35  and  150  sec., 
and  the  depth  of  immersion  of  the  tip  could  be  varied 
within  wide  limits  without  effect.  The  results  of 
Stockle  (Ann.  Physik,  1898,  66,  499)  and  of  Popesco 
(A.,  1925,  ii,  952)  are  discussed  from  the  point  of 
view  of  Bancroft’s  explanation  (“  Applied  Colloid 
Chemistry,”  1921,  134).  It  is  deduced  that  the  square 
of  the  time  required  for  the  surface  tension  to  fall  to 
the  vacuum  value  is  proportional  to  the  density  of 
the  superincumbent  gas,  but  this  is  not  in  agreement 
with  Popesco  Js  results.  S.  K.  Tweedy. 

Coefficient  of  expansion  of  zirconium  oxide. 
W.  M.  Coiin  (Ber.  dent,  keram.  Ges.,  1928.,  9,  16 — 18 ; 
Chem.  Zentr.,  1928,  i,  1515). — The  coefficient  of  expan¬ 
sion  of  rods  of  zirconium  oxide  (containing  1 — 3%  of 
other  oxides)  ignited  at  2100°  is  8*0  X  10~°  at  40°  or 
8*7  x  10"6  at  200° ;  values  for  rods  ignited  at  1250° 
are  3*85  and  3*9,  respectively.  A.  A.  Eldridge, 

Free  path  of  molecules  and  the  coefficient  of 
inner  friction  in  fluids.  N.  Gerasimov  (Physikal. 
Z.,  1928,  29,  575— 584).— The  internal  friction  of 
fluids  is  treated  mathematically  by  means  of  the 
kinetic  theory  of  gases.  *  W.  E.  Downey. 

Viscosities  of  the  rare  gases.  A.  Nasini  and 
C.  Rossi  (Gazzetta,  1928,  58,  433 — 442). — The  vis¬ 
cosities  of  helium,  krypton,  and  xenon  have  been 
redetermined  by  Rankine’s  method.  The  values 
obtained  agree  closely  with  Rankine’s  figures,  except 
in  the  case  of  xenon.  For  this  gas  the  new  values 
are  higher  than  the  old  :  riQ  2122  x  10%  ?i16.3  2250  X 
10%  and  7]99.4  2871  x  10~7.  F.  G.  Trykorn. 

Mixtures  of  ethyl  and  amyl  alcohols  and  water. 
R.  Lamps  and  W.  Kilp  (Z.  Spirit usind.,  1928,  51, 
250). — The  expansion  and  fall  in  temperature  pro¬ 
duced  when  amyl  alcohol  is  mixed  with  aqueous 
ethyl  alcohol  are  due  to  the  affinity  of  the  former  for 
the  ethyl  alcohol.  In  the  analysis  of  such  mixtures 
by  density  determinations  with  an  ordinary  alcohol¬ 
ometer  the  correct  proportion  of  water  is  obtained, 
for  the  amyl  alcohol  in  the  mixture  produces  the 
same  effect  as  if  it  were  ethyl  alcohol.  J.  Grant. 

Physical  properties  of  heterogeneous  ternary 
mixtures.  P.  Mondain-Monval  (Compt.  rend., 
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1928,  187,  444 — 447). — Accurate^  determinations  of 
the  refractive  indices  of  mixtures  of  ethyl  and  t seamy  1 
alcohol  and  water  have  failed  to  confirm  the  anomalies 
recorded  by  Brim  (this  vol.,  844)  in  the  neighbourhood 
of  the  critical  point  (el  Barbaudy,  A,,  1926,  671). 

J,  Grant, 

Solutions.  I.  F.-p.  diagrams  and  latent 
heats  of  evaporation  of  binary  mixtures  of 
volatile  liquids.  W,  F.  Wyatt  (Trans.  Faraday 
Soc.,  24, 1928, 429 — 438). — On  recalculation  of  Tyrol's 
results  for  the  latent  heats  of  evaporation  of  binary 
mixtures  (J.C.S.,  1911,  99,  1 633)  it  was  found  that 
characteristically  irregular  curves  were  obtained  when 
rnolal  latent  heats  were  plotted  against  the  com¬ 
position  of  the  mixtures.  To  investigate  the  origin 
of  these  irregularities  the  f.-p.  curves  have  been  deter¬ 
mined  for  the  systems  acetone-chloroform,  ethyl 
alcohol-carbon  tetrachloride,  ethyl  alcohol-benzene, 
a nd  benzen e-ch loro f orm .  A  compou n d ,  CH Cl3, C OMe2 
(m.  p.  —  99-5°),  was  found  in  the  first  sjTstcm.  In 
Hie  system  ethyl  alcohol-carbon  tetrachloride  there 
is  a  transition  point  on  the  liquid  us  at  — 47*6°, 
corresponding  with  a  mixture  containing  44-6%  of 
carbon  tetrachloride.  Simple  eutectic  curves  were 
found  for  the  other  two  systems.  Analysis  of  the 
solids  separating  from  these  mixed  liquids  revealed 
the  existence  of  extensive  systems  of  mixed  crystals, 
the  transition  point  in  the  system  ethyl  alcohol- 
carbon  tetrachloride  being  due  to  conjugate  solid 
solutions.  The  probable  nature  of  the  forces  acting 
among  the  molecules  in  these  systems  is  discussed  in 
the  light  of  these  results  and  with  reference  to  other 
physical  properties  of  the  mixtures. 

F.  G.  Tryhobn. 

Partition  of  light  between  two  absorbing 
media.  J.  Plotnikov  and  EL  Weber  (Z.  Elektro- 
chem,,  1928,  34,  316 — 320). — The  partition  of  the 
absorption  of  light  between  two  media  forming  a 
homogeneous  mixture  is  discussed. 

L,  F.  Gilbert. 

Diffusion  of  hydrogen  through  nickel.  V. 
Lombard  (J.  Chirm  phys.,  1928,  25,  501—530;  cf. 
A.,  1923,  ii,  570). — The  number  of  c.c.  of  hydrogen 
(measured  at  0°  and  760  mm.  of  mercury)  passing 
per  hr.  through  a  nickel  plate  1  cm.2  in  area  is  pro¬ 
portional  to  the  square  root  of  the  pressure,  or  of  the 
partial  pressure  if  the  hydrogen  is  mixed  with  another 
gas  {e.g.,  nitrogen)  having  a  negligible  power  of 
diffusion.  Between  350°  and  750°  the  permeability 
(d!)  is  related  to  the  temperature  ( t )  by  the  expression 
il=zKaa\  where  K  is  a  function  of  the  pressure  of  the 
gas  and  of  the  thickness  (for  6*10—2  mm.)  and 
structure  of  the  membrane,  and  <x  is  a  constant 
characteristic  of  the  metal  (cf.  Deming  and  Hen¬ 
dricks,  A.,  1924,  ii,  94).  The  permeability  is  inversely 
proportional  to  the  thickness  of  the  metal  between 
408°  and  555°  (cf.  Johnson  and  Larose,  A.,  1924,  ii, 
750),  and  two  membranes  in  contact  behave  as  a 
single  membrane  having  the  thickness  of  the  two 
combined.  The  values  obtained  were  dependent  on 
the  structure  of  the  metal,  and  even  when  membranes 
of  the  same  origin  were  used  variations  of  15—26% 
were  observable.  The  values  are  not  affected  tty  the 
presence  of  moisture  or  oxygen  (of  the  order  of  1%) 
in  the  hydrogen  and  are  reproducible  to  within  6 — 7%, 


the  sources  of  error  being  considerable,  but  for  the 
most  part  compensatory.  J,  Grant, 

Lead-antimony  alloys,  W.  Bkonievski  and  L. 
Sliyovski  (Rev.  Met.,  1928,  25,  397— 404).— Observ¬ 
ations  on  the  hardness,  electrical  conductivity,  poten¬ 
tial,  thermo-electric,  power,  coefficient  of  expansion, 
and  microstructure  of  lead-antimony  alloys  after  pro¬ 
longed  annealing  have  failed  to  disclose  the  existence 
of  any  definite  compound  of  the  two  metals.  The 
alloys  form  two  series  of  limited  solid  solutions  which 
form  a  eutectic  with  one  another  containing  13%  Sb 
(in.  p.  250°).  The  saturated  solid  solution  of  lead  in 
antimony  contains  about  11%  Pb  and  that  of  anti¬ 
mony  in  lead  about  05%  Sb  at  0°  and  about  2%  Sb 
at  250°.  A.  R.  Powell. 

Preparation  and  structure  of  palladium  mono- 
and  di-antimon ide.  L.  Thomasskn  (Z.  physikaL 
Clienn,  1928,  435,  383—392). — The  alloys  were  pre¬ 
pared.  by  heating  the  two  metals  enclosed  in  an 
evacuated  quartz  tube.  The  structures  of  the  two 
alloys  were  examined  by  the  powder  method  of  Hull 
and  Davey.  The  monoarsenide  lias  a  nickel  arsenide 
structure  with  4*070  A.,  e=5*5S2  A.  The  di¬ 
arsenide  has  a  pyrites  structure  with  a =(>*439  A. 

W.  E.  Downey. 

Eutectic  crystals.  M.  Hamazumi  (Suiyo-Kwaishi, 
1924,  4,  973— 982).— The  eutectic  is  the  constituent 
inlaid  within  surrounding  crystals  in  polygonal  cells ; 
both  crystallise  simultaneously  and  independently. 
The  primary  crystal  affects  the  orientation  of  the 
eutectic.  Chemical  Abstracts. 

Shrinkage  of  glass  threads  during  heating. 
I  Sawai  and  O.  Morisawa  (Z.  anorg.  Chem.,  1928, 
173,  361 — 372). — The  behaviour  of  threads  of  lead 
borate  glass  when  heated  under  varying  loads  has 
been  determined.  With  small  loads  of  the  order  of 
50 — 500  g./mni2  the  initial  expansion  is  followed  by 
a  contraction  beginning  at  186—190°  and  ending  at 
395—360°  according  to  the  load.  Then  follows  a 
small  range  during  which  no  change  in  length  takes 
place,  and  finally  rapid  expansion  ensues,  due  to  the 
great  decrease  in  the  viscosity  as  the  softening  point 
is  approached.  The  shrinkage  is  shown  to  be  due  to 
release  of  the  longitudinal  strains  in  the  thread  pro¬ 
duced  in  its  formation  by  rapidly  drawing  it  out  from 
a  molten  mass  of  the  glass.  When  the  viscosity  of 
the  glass  decreases  sufficiently  to  make  these  strains 
greater  than  the  sum  of  Hie  load  and  the  viscosity, 
shrinkage  takes  place.  With  loads  of  about  *  1 
kg. /mm.2  shrinkage  occurs,  but  the  length  of  the 
thread  remains  constant  between  200°  and  400°. 
With  higher  loads  the  load  is  greater  than  the  sum 
of  the  viscosity  and  the  internal  stresses,  therefore  no 
shrinkage  takes  place  on  heating.  A.  R.  Powell. 

M.  p,  of  mixtures  of  picric  acid  and  mono- 
nitronaphthalene .  Jovinet  (Mini.  Poudres,  1928. 
23,  36 — 42).— The  m.-p.  curve  shows  the  existence  of 
a  1:1  compound,  m.  p.  71°.  The  cooling  curve  for 
the  mixture  containing  70  parts  of  picric  acid  to  30 
parts  of  mononitronaphthalene  (the  French  shell- 
filling  explosive  M.M.N.)  has  been  studied.  To  obtain 
homogeneous  charges  from  the  molten  charge  it  must 
be  agitated  continuously  until  the  temperature  falls 
to  71°  and  then  seeded  at  this  point  with  cold  powdered 
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explosive.  If  this  is  not  clone,  picric  acid  will  segregate 
on  the  walls  of  the  container  and  the  core  will  be 
poor  in  picric  acid.  S.  Binning. 

Solubility  of  potassium  ferricyanide  in  water 
between  0°  and  100°.  J.  A.  N.  Friend  and  W.  N. 
Smirles  (J.C.S.,  1928,  2242— 2245).— The  density- 
and  solubility-temperature  curves  for  potassium  ferri¬ 
cyanide  do  not  show  the  break  obtained  from  the  less 
accurate  results  of  earlier  workers.  J.  Grant. 

Solubility  of  diphenyldiethylcarbamide  in 
water,  alcohol,  and  other  organic  solvents.  L. 
Desvergnes  (Ann.  ehim.  anaiyt.,  1928,  [ii],  10, 
226— 228) .—Diphenyldiethylcarbamide  is  practically 
insoluble  in  cold  water  and  only  very  slightly  soluble 
(0-03%)  in  boiling  water.  It  is  readily  soluble  in 
cold  alcohol  and  very  soluble  in  hot  alcohol ;  in  7  7% 
alcohol  the  solution  separates  into  two  layers  at  50°. 
A  similar  effect  is  obtained  with  a  solution  in  60% 
methyl  alcohol  at  50°  and  with  an  aqueous  acetone 
solution  at  40°.  The  solubilities  of  the  compound  in 
twelve  organic  solvents  at  0°,  20°,  and  50°  are 
tabulated.  A.  R,  Powell. 

Solubility  of  alkali  soaps  in  hydrocarbons. 

J.  Weiciihekz  (Naturwiss.,  1928,  16,  654) , — Contrary 
to  the  usual  statements,  it  lias  been  found  that  alkali 
soaps  are  readily  soluble  in  hydrocarbons.  The 
properties  of  the  solution  depend  on  the  kind  of  soap 
used  and  on  the  structure  of  the  hydrocarbon.  The 
solutions  are  usually  highly  viscous  or  gelatinous, 
becoming  more  mobile  at  higher  temperatures.  The 
addition  of  small  amounts  of  phenol,  alcohol,  or  water 
often  increases  the  solubility.  The  influence  of  this 
on  the  formation  and  properties  of  emulsions  of  the 
hydrocarbon-soap  solution  in  water  is  discussed. 

A.  J.  Mee. 

Determination  of  ionic  partition  coefficients. 
E>  Allemann  (Z.  Elektrochem.,  1928,  34.  373—387; 
cl.  Baur  and  Allemann,  A.,  1927,  23), — A  method  is 
described  for  the  measurement  of  single-phase  bound¬ 
ary  potentials  by  means  of  a  cell  of  the  type  A7- calomel 
electrode | cone.  ICCljsalt  AB  in  water  salt  AB  in  non- 
aqueous  phase  I  connecting  electrolyte]  KOI  in  non- 
aqueous  phase) AT-KC1  in  water] N -calomel  electrode. 
Fifty  salts  were  investigated,  the  noil-aqueous  phase 
being  amyl  alcohol,  butyl  alcohol,  or  furfur  aldehyde. 
The  uni- univalent  salts  were  measured  in  each  of  the 
three  solvents,  the  salts  with  multivalent  ions  in  butyl 
alcohol  only.  In  the  case  of  uni- univalent  electro¬ 
lytes,  the  boundary  potentials  between  two  liquid 
phases  can  be  calculated  from  the  specific  ionic 
partition  coefficients.  A  number  of  specific  ionic 
partition  coefficients  for  the  partition  between  water 
saturated  with  butyl  alcohol  and  butyl  alcohol 
saturated  with  water  are  evaluated,  and  the  values 
are  found  to  be  in  fair  agreement  with  those  calculated 
from  the  law  of  mass  action.  A  method  is  indicated 
for  determining  the  influence  of  the  concentration  on 
boundary  potentials,  and  the  thermodynamic  theory 
of  phase  boundary  forces  is  discussed  from  the  point 
of  view  of  ionic  activities.  L.  L.  Rikcumshaw. 

Adsorption  of  vapours.  A.  Fleischer  (Amer. 
J.  Sen,  192-8,  [v],  16,  247— 257).— Theoretical  A 
critical  review  of  current  theories  of  adsorption. 

C.  W  Gibby. 


Charcoal  and  its  adsorption.  T,  Okazawa 
{Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1928,  7,  821  — 
831). — No  clear  difference  was  found  between  samples, 
of  charcoal  prepared  from  twenty  different  kinds  of 
wood,  when  examined  with  reference  to  the  adsorption 
of  vapours  of  water,  benzene,  ethyl  alcohol,  and 
ammonia,  and  the  decolorising  of  petroleum  or 
aqueous  methyl -violet.  The  activity  is  found  to 
depend  on  the  temperature  of  baking  :  charcoal  baked 
at  300°  adsorbs  a  greater  amount  of  ethyl  alcohol 
vapour  than  when  baked  at  500°,  C.  W.  Gib  by. 

Adsorption  of  arsenious  oxide  by  ferric 
hydroxide.  A.  Boutaric  and  (Mlle.  )  G,  Perreau 
(J.  Phar in.  Chirm.  1928,  [viii],  8,  211— 221).— Adsorp¬ 
tion  of  arsenious  oxide  by  ferric  hydroxide  is  almost 
instantaneous  and  reaches  its  limiting  value  in  less 
than  1  hr.  For  the  same  volume  of  solution  the 
quantity  of  arsenious  oxide  adsorbed  per  g.  of  ferric 
hydroxide  increases  with  the  initial  concentration 
and  for  the  same  concentration  the  adsorption 
increases  with  the  volume.  The  weight  of  arsenious 
oxide  adsorbed  increases  with  the  weight  of  ferric 
hydroxide,  but  in  a  decreasing  ratio.  Similar  studies 
with  other  hydroxides  indicated  the  following  order 
of  decreasing  adsorption  activity  :  manganese,  zinc, 
cadmium,  chromium,  iron,  aluminium.  Magnesium 
hydroxide  exerted  no  appreciable  adsorption. 

E.  H.  Sharples, 

Adsorption  of  hydrogen,  ethylene,  acetylene, 
and  ethane  by  stannous  oxide.  J.  N.  Pearce 
and  (Miss)  S,  M.  Goergen  (J.  Physical  Chem.,  1928, 
32,  1423 — 1433) . — The  adsorption  of  hydrogen,  ethyl¬ 
ene,  acetylene,  and  ethane  by  stannous  oxide  has 
been  determined  at  0°5  78*5%  and  100°  and  at  pressures 
up  to  75  cm.  in  an  apparatus  similar  to  that  used  by 
Pease  (A.,  1923,  ii,  472).  The  stannous  oxide,  pre¬ 
pared  by  the  addition  of  stannous  chloride  to  sodium 
carbonate,  was  dehydrated  in  an  atmosphere  of  carbon 
dioxide  at  the  b.  p.  of  aniline.  The  adsorption  of 
hydrogen  is  small  at  all  temperatures,  but  that  of 
the  hydrocarbons  is  relatively  large  and  decreases 
rapidly  with  a  rise  in  temperature.  Except  for  the 
fact  that  at  0°  ethane  is  the  most  readily  adsorbed, 
adsorption  decreases  at  all  temperatures  in  the  order 
acetylene,  etha ne ,  ethylene ,  and  hydrogen.  Acetylene 
polymerises  slowly  in  contact  with  stannous  oxide  at 
100°.  Hydrogenation  of  ethylene  occurs  at  100°  only 
when  the  proportion  of  hydrogen  in  the  reacting 
mixture  is  large  (75%).  Stannous  oxide  is  reduced 
by  hydrogen  at  183°.  L.  S.  Theobald. 

Adsorption  of  mixtures  of  easily-condensable 
gases.  S.  Klosky  and  L.  P.  L.  Woo  {J.  Physical 
Chem.,  1928,  32.  1387 — 1395). — The  adsorption  iso¬ 
therms  of  butane  at  0°  and  25°,  and  of  methyl  chloride 
at  25°,  35°,  and  45°  on  titania  gel  have  been  determined 
by  the  dynamic  method  described  by  Klosky  and 
Burggraff  (this  voL,  580),  They  agree  with  the 
formulae  of  Fmmdlich,  Patrick,  and  Polanyi.  The 
adsorption  of  sulphur  dioxide,  alone  and  mixed  with 
methyl  chloride  or  butane,  has  also  been  measured. 
In  this  case,  the  ratio  of  the  relative  lowerings  of 
adsorption  of  the  two  gases  is  approximately  equal  to 
the  inverse  ratio  of  the  products  of  their  mol.  wt. 
and  viscosities.  This  relation  also  applies  to  the  data 
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of  Richardson  and  Wood  house  (. A.,  1924,  ii,  23)  for 
the  adsorption  of  mixtures  of  carbon  dioxide  and 
nitrous  oxide  by  charcoal.  L.  S.  Theobald. 

Selective  adsorption  from  gaseous  mixtures 
by  a  mercury  surface  formed  in  the  mixture. 
M.  L.  Oliphant  (Phil.  Mag.,  1928,  [vii],  6,  422—433). 
— Experiments  in  which  mercury  droplets  are  allowed 
to  fall  through  columns  of  mixed  gases  show  that  an 
expanding  mercury  surface  selectively  adsorbs  carbon 
dioxide  from  a  mixture  of  this  gas  with  an  excess  of 
hydrogen  or  of  argon,  and  that  the  adsorbed  gas, 
which  is  held  with  considerable  force,  forms  a  uni- 
molecular  layer  on  the  mercury  surface.  These  results 
indicate  that  the  “  large -drop  ”  method  of  measuring 
surface  tension  is  more  trustworthy  than  Harkins’ 

drop-weight  method,  since  only  the  former  reveals 
an  initial  high  surface  tension  in  a  gas.  A  rotating 
pump  suitable  for  pumping  mercury  is  described. 

S.  K.  Tweedy. 

Adsorption  of  vapours  on  an  amalgamated 
platinum  surface.  J.  W.  Smith  (J.C.S.,  *  1928, 
2045 — 2051). — In  view  of  the  criticisms  of  Frazer, 
Patrick,  and  Smith  (A.,  1927,  722),  the  experiments 
of  Lenlier  (A.,  1927,  198)  on  the  adsorption  of  water 
vapour  and  benzene  have  been  extended  and  con¬ 
firmed  at  temperatures  near  saturation.  The  vapour 
pressure  of  the  liquid  was  always  too  low,  a  constant 
difference  of  1*3  nun.  for  water  and  1*6  mm.  for 
benzene  being  obtained  at  all  temperatures. 

J.  Grant. 

Electrical  condition  of  hot  surfaces  during  the 
adsorption  of  gases.  II.  A  nickel  surface  at 
temperatures  up  to  850°.  G.  I.  Finch  and  J.  C. 
Stevison  (Proe.  Roy.  Soe.,  1928,  A,  120,  235 — 246 ; 
cf.  A,,  1927,  1135). — Using  an  apparatus  and  experi¬ 
mental  procedure  essentially  the  same  as  that  pre¬ 
viously  described  (loc.  ciL),  measurements  have  been 
made  of  the  surface  charge  acquired  by  a  nickel  sheet 
when  heated  to  850°  in  a  vacuum  (p<  10“5  mm.),  or 
in  contact  with  hydrogen,  oxygen,  carbon  monoxide, 
nitrogen,  argon,  electrolytic  gas,  steam,  carbon  di¬ 
oxide,  carbon  monoxide  knall  gas,15  and  mixtures 
of  nitrogen  or  argon  with  oxygen  or  hydrogen.  The 
magnitude  of  the  charge  in  a  vacuum  depends  on 
the  temperature  of  the  metal  and  its  previous  thermal 
history.  A  complete  oxidation  and  reduction  is 
necessary  to  bring  the  surface  into  the  “  fully  normal¬ 
ised  condition ;  after  this  treatment  the  charge 
due  to  a  gas  is  characteristic  of  the  latter  and  depend¬ 
ent  on  the  temperature,  but  is  independent  of  the  gas 
pressure  (between  1  and  760  mm.).  The  charge  due 
to  the  various  gases  is  readily  removed  by  evacuation 
at  850°,  except  in  the  case  of  carbon  monoxide,  where 
the  charge  must  be  “  burned  off  55  with  oxygen.  The 
nickel  sheet  becomes  covered  with  a  dense  film  of 
oxide  when  heated  in  oxygen,  but  this  oxidised 
surface  acquires  the  same  charge  in  a  vacuum  as  the 
reduced  oxide-free  surface.  The  charge  due  to  the 
reaction  product  of  a  mixture  of  combining  gases  is 
at  all  temperatures  identical  with  that  due  to  the 
original  gaseous  mixture.  Argon  or  nitrogen  diluted 
with  2*0%  of  oxygen  or  hydrogen  gives  the  full 
charge  due  to  either  of  the  latter  gases.  These  facts 
are  discussed  in  conjunction  with  those  established 


previously.  It  is  suggested  that  the  charge  on  a  hot 
metal  surface  in  contact  with  a  gas  is  due  to  activation 
of  the  adsorbed  gas  molecules,  that  the  initial  reduc¬ 
tion  and  oxidation  of  a  nickel  sheet  bring  about  a 
permanent  rearrangement  of  the  surface  atoms  of  the 
metal  into  a  more  stable  configuration,  and  that  a 
gas  can  be  held  adsorbed  on  a  hot  metal  surface  in  at 
least  five  different  ways,  ranging  from  a  purely 
physical,  electrically  neutral  adsorption  to  definite 
stable  chemical  compound  formation,  also  electrically 
neutral.  Observations  on  the  electrical  charging  of 
hot  surfaces  do  not  afford  any  evidence  of  deep-seated 
occlusion.  L.  L.  Bircumsiiaw, 

Hydrogen  content  of  silver  and  copper  alloys 
containing  oxide.  G hic hard,  Clausmann,  and 
Billon  (Bull.  Soc.  ehim.,  1928,  [iv],  43,  748—751). 
—See  this  vol.,  602. 

Adsorption  in  solutions.  XIV.  Adsorption 
of  homologous  monobasic  acids.  B.  Nekrassov. 
XV.  Hydrolytic  and  molecular  adsorption  of 
the  alkaline-earth  halides  on  carbon.  M. 
Tschepelevetzki  (Z.  physikal.  Chem.,  1928,  136, 
18 — 33,  33 — 44). — XIV.  The  adsorption  by  various 
kinds  of  charcoal  of  the  normal  fatty  aeids  from 
formic  to  stearic  from  solutions  in  water,  methyl  and 
ethyl  alcohols,  acetone,  ethyl  ether,  light  petroleum, 
chloroform,  carbon  tetrachloride,  carbon  disulphide, 
benzene,  and  toluene  has  been  determined.  The 
curves  showing  the  relationship  between  the  number 
of  carbon  atoms  in  the  acid  and  the  percentage 
adsorption  exhibit  in  the  case  of  solvents  containing 
oxygen  in  the  molecule  a  sharp  minimum  in  the 
adsorption  at  about  three  carbon  atoms,  and  there¬ 
after  a  steady  rise ;  for  all  solvents  of  this  group  the 
Trau be  adsorption  law  is  valid  from  butyric  acid 
onwards.  The  curves  for  the  other  solvents  exhibit 
at  most  an  ill-defined  minimum,  and  the  adsorption 
shows  little  agreement  with  the  Trail  be  rule.  Water 
is  anomalous,  whilst  light  petroleum,  probably  since 
it  is  a  mixture,  conforms  more  to  the  first  group  than 
to  the  second.  There  is  a  qualitative  relationship 
between  the  power  of  adsorption  and  the  dielectric 
constant  of  solvents  of  the  first  group,  but  this  does 
not  hold  for  solvents  of  the  second  group.  For  the 
lower  members  of  a  homologous  series  wood  charcoal 
has  a  greater  adsorptive  capacity  than  blood  charcoal, 
but  for  the  higher  members  the  reverse  is  the  case. 
The  differences  in  behaviour  of  wood,  sugar,  and 
blood  charcoals  as  regards  adsorption  arc  discussed 
with  reference  to  the  structure  of  the  adsorbing 
surface. 

XV.  The  adsorption  by  sugar  and  blood  charcoal 
of  the  anions  from  iY /GO  solutions  of  magnesium, 
calcium,  strontium,  and  barium  chlorides,  bromides, 
and  iodides  has  been  measured.  The  quantity 
adsorbed  decreases  in  all  cases  in  the  order  I\  Br', 
Cl',  the  influence  of  the  cation  being  relatively  slight ; 
beryllium  salts  exhibit  comparatively  high  adsorption 
of  the  anions.  The  adsorption  is  not  a  primary 
effect,  but  is  the  result  of  an  initial  formation  of 
insoluble  carbonates.  Molecular  adsorption  of  certain 
salts  is  complicated  by  the  secondary  deposition  on 
the  adsorbent  of  insoluble  basic  salts  and  hydroxides. 

H.  F.  Gillbe. 
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So-called  hygroscopic  water  of  clays,  T. 
Okazawa  (Sci.  Papers  Inst.  Phys.  Cheni.  Res,  Tokyo, 
1928,  9,  15— 49).— Isotherms  showing  the  relation 
between  vapour  pressure  and  quantity  of  water 
absorbed  by  clays  exhibit  discontinuities.  The  results 
show  that  water  combines  with  clay  to  form  hydrates, 
the  composition  of  which  is  indicated  by  the  inter¬ 
section  points  on  the  isotherms.  The  hydrates  form 
solid  solutions,  the  composition  of  which  depends  on 
temperature  and  humidity.  Adsorption  fails  to 
account  for  the  data.  R,  A.  Morton. 

Acidity  of  acidic  earth  and  alkaline  earth. 
H.  Isobe  and  Y.  Yen  do  (Bull.  Inst.  Phys.  Cheni, 
Res.  Tokyo,  1928,  7,  805 — 820) , — The  acidity  of  acid 
earth  is  due  to  the  adsorption  of  acids  or  acid  salts 
produced  by  weathering.  C.  W,  Gibby. 

Crystalline  graphite  and  its  capillary  pro¬ 
perties.  E.  Cor  deb  as  (China,  et  Ind.,  1928,  20, 
223 — -230). — The  capillary  nature  of  the  surface  of 
crystalline  graphite  is  discussed  in  relation  to  the 
uses  of  the  latter  in  industry.  The  system  graphite- 
water  is  an  illustration  of  the  authors  explanation  of 
the  influence  of  surface  energy  on  the  physical 
properties  of  matter.  J.  Grant. 

Variation  of  the  capillary  action  of  solutions 
with  time.  H.  M.  Trimble  (J.  Physical  Cheni., 
1928,  32,  1231—1224;  cf.  Bigelow  and  Washburn, 
this  vol.,  472). — The  variation  of  capillarity  with 
time  has  been  determined  for  mixtures  of  organic 
solvents  at  25°  by  the  capillary  wise  method.  Mix¬ 
tures  of  ethyl  ether  with  benzene,  toluene,  and  acetone 
show  an  increase  in  capillaiy  rise  with  time ;  with 
the  mixtures  ether-carbon  disulphide,  ether-nitro¬ 
benzene,  and  ether-amyl  alcohol,  the  rise  is  more 
pronounced.  Mixtures  of  carbon  disulphide  with 
benzene,  chloroform,  and  carbon  tetrachloride  show 
a  fall  in  the  capillary  rise  with  time,  whilst  pentane 
and  acetone  with  carbon  tetrachloride,  and  ether 
with  chloroform,  show  a  rise  to  a  maximum  followed 
by  a  fall.  The  systems  benzene-toluene,  and  carbon 
tetrachloride-chloroform  show  no  change,  and  the 
case  in  which  a  fall  to  a  minimum  is  followed  by  an 
increase  in  capillarity  has  not  been  observed.  The 
rate  and  magnitude  of  any  change  are  greater'  the 
shorter  and  the  smaller  is  the  capillary  tube  used. 
Under  constant  conditions,  the  nature  of  the  change 
can  be  predicted  from  a  knowledge  of  the  surface 
tension,  volatility,  and  density  of  the  components 
of  the  mixture.  The  conclusion  of  Washburn  and 
Bigelow  (loc.  cit.)  that  preferential  evaporation  and 
diffusion  account  for  the  results  is  supported.  In 
closed  systems  with  no  rubber  connexions,  changes 
in  capillary  rise  with  time  are  prevented,  and  the 
authors  agree  with  Washburn  and  Bigelow  (loc,  cit,) 
that  to  obtain  trustworthy  data  on  the  surface 
tensions  of  mixtures  containing  a  volatile  constituent, 
evaporation  must  be  prevented.  L.  S.  Theobald. 

Electrolytic  behaviour  of  thin  films.  I. 
Hydrogen.  II.  Areas  of  catalytically  active 
surfaces.  F.  P.  Bowden  and  E.  K.  Rideal  (Proc. 
Roy.  Soc.,  1928,  A,  120,  59—79,  80 — 89). — I.  A 
quantitative  investigation  has  been  made  of  the 
changes  of  electrode  potential  at  the  surfaces  of 


metallic  cathodes  during  the  electrolytic  deposition 
and  removal  of  minute  quantities  of  hydrogen.  The 
potential  of  the  test  electrode  was  measured  against 
a  saturated  calomel  electrode,  using  an  Einthoven 
string  galvanometer.  The  cathodes  employed  were 
mercury,  silver,  amalgamated  silver,  platinum,  and 
platinised  surfaces,  the  electrolyte  in  most  cases  being 
iV/5-sulphuric  acid,  carefully  freed  from  oxygen  by 
prolonged  boiling  under  reduced  pressure  and  cooling 
in  a  hydrogen  atmosphere.  The  marked  effect  which 
even  a  small  amount  of  oxygen  has  on  the  apparent 
rate  of  growth  and  decay  of  hydrogen  overvoltage  is 
emphasised.  It  is  found  that  the  electrode  potential 
is  a  linear  function  of  the  surface  concentration  of 
the  hydrogen,  and  not,  as  might  be  expected  if  the 
deposited  hydrogen  behaved  as  an  amalgam  electrode 
of  finite  bulk  concentration,  a  logarithmic  function. 
Moreover,  the  overvoltage  depends  only  on  the  surface 
concentration  of  the  added  hydrogen,  and  is  inde¬ 
pendent  of  the  nature  of  the  underlying  metal. 
Apparent  differences  are  due  to  differences  in  the 
real  areas  of  the  cathodes,  and  this  gives  a  method 
of  measuring  the  accessible  areas  of  metallic  surfaces. 
The  amount  of  hydrogen  deposited  (measured  by  two 
methods)  is  very  small,  the  deposition  of  sufficient 
hydrogen  to  form  only  1/3000  of  an  atomic  layer 
raising  the  potential  of  the  cathode  100  millivolts. 
It  is  shown  that  the  rate  of  decay,  —dVjdt^  of  the 
active  material  is  not  proportional  to  Tz  as  usually 
assumed,  but  is  an  exponential  function  of  the 
potential,  viz.,  —  = kxe~k* E,  where  E  is  the  elec¬ 

trode  potential  and  T  the  true  surface  concentration 
of  active  hydrogen.  The  behaviour  of  the  electrode 
potential  and  the  magnitude  of  the  quantities  involved 
are  compatible  with  the  assumption  that  the  potential 
of  the  electrode  is  due  to  the  presence  of  electric 
doublets  on  its  surface,  the  electric  moment  of  these 
doublets  being  equal  to  that  given  by  a  proton  and 
a  negative  hydrogen  ion  separated  from  each  other 
by  a  distance  equal  to  the  diameter  of  a  hydrogen 
atom. 

II.  The  accessible  areas  of  silver,  platinum,  carbon, 
and  nickel  cathode  surfaces  have  been  determined 
by  measurement  of  the  amount  of  deposited  hydrogen 
required  to  raise  the  potential  by  a  definite  increment, 
and  a  comparison  has  been  made  of  the  catalytic 
activities  of  these  surfaces  by  observation  of  the  rate 
of  hydrogen  evolution.  The  effects  of  amalgamation 
and  of  treatment  of  the  surfaces  by  alternate  oxidation 
and  reduction,  annealing,  etching  with  acid,  electro¬ 
plating,  sand-papering,  and  rolling  have  been  studied. 
The  accessible  area  of  bright  platinum  is  about  twice, 
whilst  that  of  platinised  platinum  is  about  2000  times 
its  apparent  area.  If,  however,  the  platinum  is 
deposited  on  a  mercury  surface,  the  area  is  sensibly 
the  same  as  that  of  mercury.  The  accessible  area 
of  a  sand -papered  metal  is  about  ten  times  its  apparent 
area,  and  in  the  ease  of  nickel,  activation  by  alternate 
oxidation  and  reduction  causes  an  increase  of  nearly 
fivefold.  Cold  rolling  reduces  the  accessible  area. 
The  specific  catalytic  activities  of  the  various  metals 
for  the  electro-deposition  of  hydrogen  are  found  to 
differ  very  widely,  but  for  any  one  metal  the  specific 
activity  of  the  surfaces  shows  only  small  variations 
with  chemical  or  thermal  treatment.  The  effect  of 
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alternate  oxidation  and  reduction  is  chiefly  to  increase 
the  accessible  area  by  altering  the  grain  size.  Violent 
mechanical  treatment,  however,  although  it  increases 
the  surface  to  a  much  smaller  extent,  increases  the 
proportion  of  surface  atoms  which  are  out  of  the 
crystal  lattice  and  are  catalytic-ally  the  most  active. 
The  increase  of  activity  gradually  diminishes  with 
ageing  of  the  cathode.  L.  L.  Biroumshaw. 

Benzyl  ether  as  a  cryoscopic  solvent.  G.  M. 
Bennett  and  G.  H.  Willis  (J.G.S.,  1928,  2305— 
2307) —Benzyl  ether  purified  by  fractional  freezing 
1ms  m.  p.  3-60°,  b.  p.  184°/2  mm.,  mean  cryoscopic 
constant  02*7,  and  latent  heat  of  fusion  24-4.  For 
benzoic  and  acetic  acids  the  apparent  mol.  wt.  is  less 
than  when  benzene  is  used  as  solvent,  but  the  values 
arc  the  same  for  benzyl  alcohol.  This  is  said  to  be 
due  to  the  tendency  for  ethers  to  form  complexes 
with  hydroxyl ic  substances.  J.  Grant. 

Cryoscopic  determination  of  the  molecular 
equilibria  of  resorcinol  and  pyro catechol  in 
aqueous  solution.  F.  Bourion  and  C.  Tuttle  (J, 
Chim.  phys.,  1928,  25,  485—498  ;  cf .  this  vol.,  233).— 
At  0°,  equilibria  exist  between  simple  and  triple 
molecules  in  solutions  of  resorcinol  (0*7-341)  and 
pyroeatechol  (0*3-1*2541),  but  for  concentrations  less 
than  0*741  and  0*341,  respectively,  jio  equilibria  were 
detectable  between  simple  and  double  molecules.  At 
100°,  the  ranges  of  concentration  for  single-double 
molecules  are  0*375-1*2541  and  0*25-1*062541,  and  for 
single-triple  molecules  1*375-241  and  1-125-TS7541, 
for  resorcinol  and  pyroeatechol,  respectively.  The 
association  of  resorcinol  decreases  and  that  of  pjrro- 
eatecliol  increases  with  rise  in  temperature,  and  the 
heats  of  association  of  3  molecules  to  a  triple  molecule 
in  aqueous  solution  at  constant  volume  are  +  600  and 
—2400  g. -cab, respectively.  J.  Grant. 

Dielectric  constants  of  solutions  of  electrolytes. 
H.  Hellmann  and  H.  Zahn  (Ann.  Physik,  1928,  [iv], 
86,  8S7 — -716), — A  reply  to  Walden,  Ulich,  and  Werner 
(this  vol.,  14).  The  experimental  method  used  by 
the  latter  is  regarded  as  subject  to  errors  which  are 
unimportant  in  the  study  of  non-conducting  liquids, 
but  increase  in  significance  as  the  conductivity 
increases.  Theoretical  and  experimental  evidence  is 
adduced  which  tends  to  show  that  the  recorded  large 
decrease  in  dielectric  constant  in  solutions  of  electro¬ 
lytes  is  not  real.  R.  A.  Morton. 

IfoT 

Absorption  spectra  of  solutions  of  cobalt 
chloride!  cobalt  bromide,  and  cobalt  iodide  in 
concentrated  hydrochloric,  hydrobromic,  and 
hydriodic  acids.  W.  R,  Erode  and  R.  A.  Morton 
(Proc.  Roy.  Soe.,  1928,  A,  120,  21 — 33). — By  means 
of  the  apparatus  previously  described  (cf.  this  vol., 
458),  a  more  detailed  study  has  been  made  of  the 
absorption  spectrum  of  cobalt  chloride  in  concen¬ 
trated  hydrochloric  acid  in  the  blue  and  green  portions 
of  the  visible  spectrum  (400—600  mu).  An  extension 
of  the  analysis  previously  applied  to  the  selective 
absorption  between  600  and  720  gg  to  the  whole  of 
the  absorption  spectrum  under  investigation  indicates 
that  the  fine  structure  in  the  blpe  and  green  regions 
is  a  continuation  of  the  vibrational  system  previously 
observed  ( loc .  cil .).  The  absorption  spectrum  of 


cobalt  bromide  in  hydrobromic  acid  has  also  been 
determined  throughout  the  visible  portion  of  the 
spectrum,  and  that  of  cobalt  iodide  in  hydriodic  acid 
between  500  and  900  gu,  by  a  combination  of  visual 
and  photographic  methods.  The  absorption  of  the 
systems  investigated  is  clearly  influenced  by  the 
nature  of  the  anion ;  the  replacement  of  a  lighter  by 
a  heavier  halogen  atom  causes  a  shift  of  the  absorption 
bands  in  the  direction  of  lower  frequencies,  and 
increases  the  intensity  of  the  low-frequency  com¬ 
ponents  as  compared  with  the  high-frequency  com¬ 
ponents  of  the  principal  band.  In  the  case  of  cobalt 
chloride,  the  resolution  of  the  principal  band  into  its 
components  can  be  made  only  on  the  assumption  of 
six  constituents,  and  this  probably  holds  also  for  the 
bromide  and  iodide.  Bv  this  method  of  analysis, 
the  principal  band  is  composed  in  all  cases  of  com¬ 
ponent  bands,  the  frequencies  of  which  arc  from  35 
to  40  times  the  constant  frequency  difference  between 
these  components,  this  frequency  difference  being 
12*28, 11*70,  and  10*79  /,  respectively,  for  the  chloride, 
bromide,  and  iodide  systems.  L.  L.  Biroumshaw. 

Refraction  and  dissociation  of  electrolytes. 
II.  In  methyl  and  ethyl  alcohol,  E.  Schreiner 
(Z.  physikal.  Chem.,  1928,  135,  461 — 472 ;  cf.  this 
vol.,  708). — The  molecular  refraction  of  hydrochloric 
acid  and  of  lithium  chloride  in  methyl  and  in  ethyl 
alcohol  has  been  measured.  The  refraction  fails 
with  increase  of  concentration,  probably  due  to  a 
deformation  of  the  medium  due  to  solvation  of  the 
cations.  The  refraction  is  greatest  in  water,  less  in 
methyl  alcohol,  and  least  in  ethyl  alcohol.  The 
dissociation  constants  of  the  first  and  second  kinds  of 
hydrochloric  acid  in  water  are  discussed. 

W.  E.  Downey. 

Chemical  change  of  acids  and  salts  in  solution 
from  the  point  of  view  of  refractometric  data. 
A.  Hantzsc h  and  F.  Dcrigen  (Z,  physikal.  Chem., 
1928,  136,  1 — 1 7 ) . — Measurements  have  been  made 
of  the  densities  and  refractive  indices  of  aqueous  and 
alcoholic  solutions  of  various  acids  and  their  alkali 
and  alkaline-earth  salts  (cf.  this  vol.,  834). 

H.  F.  Gtllre. 

Affinity  between  asymmetric  ions.  I  and  II. 
S.  W.  Bergman  (Arkiv  Kemi,  Min.,  GeoL,  4928,  9, 
Flos.  34  and  42,  I — 21,  1 — *11). — I.  Conductivity 
measurements  at  18*0±0*2°  have  been  made  with 
solutions  of  cinchonine  d-  and  7-mandelates,  cinchonine 
d-  and  7-tartrates,  and  quinine  d-  and  7-eamphor- 
sulphonates.  The  values  for  A  for  each  pair  of 
diastereoisomeric  salts  were  found  to  be  approxim¬ 
ately  equal.  Measurements  of  [a]^  for  cinchonine 
d~9  7-,  and  r-mandelates  show  that  the  values  [a]d—  [a]r 
are  about  the  same  as  [a];— -[a]r  and  [a]^  the  same 
as  for  ammonium  7-mandeJate.  There  is  thus  no 
difference  in  affinity  between  optically  active  acids 
and  bases  (cf.  Marckwald  and  Chwolles,  A.,  189 8,  ii, 
371).  The  difference  in  solubility  of  dia stereo - 
isomeric  salts  is  explicable  in  terms  of  the  energy 
content  of  the  crystal  lattice*  and  the  Bj err um  dis¬ 
sociation  theory  affords  a  satisfactory  explanation  of 
the  results. 

II.  A  series  of  density  determinations  has  been 
made  with  8  pairs  of  crystalline  and  anhydrous 
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diastereoisomeric  salts.  The  results  show  that  in 
general  the  heavier  salt  has  the  smaller  solubility. 

H.  Burton. 

Affinity.  Ill  and  IV.  H.  yon  Euler  (Arkiv 
Kemi,  Min.,  Geol.,  1928,  9,  Nos.  30  and  44,  1—6, 
1  — 6) . — Theoretical.  The  author  cites  examples  of 
fission  which  may  be  explained  in  terms  of  the  affinity 
between  reactant  groups  and  atomic  groups  of  the 
substrate.  H.  Burton. 

Copper  hydrosols  of  low  electrical  conduct¬ 
ivity.  G.  T.  R.  Evans  (Trans.  Faraday  Soc.,  1928, 
24,  409 — 412). — Very  dark  brown  copper  sols,  of 
specific  conductance  less  than  0-6  mho,  may  be 
prepared  by  striking  an  arc  between  a  heavy  rotating 
copper  cathode  and  a  light  copper  anode  in  a  cooled 
vessel  containing  water  of  low  conductivity.  About 
S— 10  amP-  at  80  volts  are  passed  for  2  fare,  and  the 
resulting  sol  is  kept  for  a  day  so  that  the  larger 
particles  torn  from  the  electrodes  may  settle. 

F.  G.  Tryhorn. 

Protected  silver  hydrosols.  VI.  Sol  form¬ 
ation  by  irradiation.  J.  Voigt  (Kolloid-Z.,  1928, 
45,  319 — 322). — In  order  to  reduce  very  dilute 
solutions  of  silver  nitrate  (0T06 — 0*0106%)  and  silver 
oxide  (0005%)  by  irradiation  with  a  quartz-mercury 
lamp,  the  presence  of  reduction  centres  is  necessary. 
Sols  are  not  obtained,  therefore,  after  the  solutions 
have  been  passed  through  an  ultra-filter.  Pure  gum 
arable,  before  and  after  irradiation,  cannot  reduce 
dilute  silver  nitrate.  Irradiation  of  a  mixture  of 
silver  solution  and  gum  arabic  effects  reduction, 
giving  a  precipitate  with  visible  light  and  forming  a 
silver  sol  with  ultra-violet  light.  The  submicrons  of 
the  gum  arabic  appear  to  act  as  reduction  nuclei. 
Ultra-violet  light  has  a  peptising  influence,  for  the 
precipitated  silver  can  be  dispersed  to  a  yellow  sol  by 
shaking  during  irradiation.  E.  S.  Hedges. 

Orange-coloured  or  orange-red  colloidal  gold 
solutions.  P.  P.  von  Weimar n  (Kolloid-Z.,  1928, 
45,  366 — 370). — Directions  are  given  for  the  pro¬ 
duction  of  orange  gold  sols.  Solutions  of  auric 
chloride  and  sodium  citrate  are  mixed  together  in 
boiling  distilled  water  and  a.  small  quantity  of  dilute 
potassium  cyanide  solution  is  subsequently  added. 
The  whole  is  then  kept  boiling  for  a  period  of  many 
hours.  'Excess  of  potassium  cyanide  gives  a  quite 
colourless  solution.  The  sols  remain  stable  for  some 
months ;  they  generally  become  pure  red  in  time. 
The  change  from  orange -red  to  orange  on  addition 
of  potassium  cyanide  is  considered  to  be  caused  by 
the  greater  velocity  of  dissolution  of  the  red  colouring 
ultramicro-crystals  of  gold.  Examples  are  also  given 
of  orange  gold  sols,  the  colour  of  which  is  due  to 
suspension  of  a  red  sol  in  a  yellow  dispersion  medium 
(often  produced  by  the  action  of  alkali  on  reducing 
substances  such  as  sugar  etc.),  and  it  is  pointed  out 
that  the  colour  of  a  sol  is  not  a  safe  guide  to  its  degree 
of  dispersion.  E.  S.  Hedges. 

Colloidal  platinum.  IV.  Existence  of  hexa- 
hydroxyplatinic  acid  in  colloidal  platinum 
solutions.  S.  W.  Pennycuick  (J.C.S.,  1928,  2108 — 
2117 ;  cf.  this  vok,  476). — When  the  clear  solution 
obtained  after  coagulation  of  a  platinum  sol  by 
freezing  is  conductimetrically  titrated,  curves  are 


obtained  which  are  closely  similar  to  those  obtained 
with  hexahydroxyplatinic  acid,  H2Pt(GH)6,  the  only 
known 'strong  platinic  acid.  The  acid,  lower  hydrates 
of  which  are  probably  also  present,  is  probably 
produced  by  oxidation  during  the  atomisation  of  the 
platinum,  and  forms  part  of  the  colloidal  micelle.  Its 
ionisation  at  the  surface  would  account  for  the  stability 
of  the  colloid,  coagulation  by  bases  being  due  to 
neutralisation.  Initial  preservation  of  the  acid  by 
means  of  a  freezing  mixture  is  essential  for  the  pre¬ 
paration  of  a  strong  stable  sol.  J.  Grant. 

Stability  of  colloidal  ferrous  phosphate  pre¬ 
pared  by  means  of  gelatin  or  blood-serum. 
M.  Messini  (Kolloid-Z,,  1928,  45,  322 — 325). — 
Following  the  observation  that  intravenously  in¬ 
jected  ferrous  sulphate  is  transformed  in  the  animal 
body  to  colloidal  ferrous  phosphate,  the  stability  of 
colloidal  ferrous  phosphate  in  presence  of  gelatin  and 
of  blood -serum  has  been  studied.  The  material  was 
prepared  by  mixing  solutions  of  sodium  phosphate 
and  ferrous  sulphate  in  presence  of  the  colloid,  and 
the  time  interval  between  mixing  and  the  appearance 
of  flocculation  was  noted.  The  protective  action  of 
gelatin  is  observable  at  a  concentration  of  2-5  g.  per 
litre  and  reaches  a  maximum  at  12-5  g.  per  litre, 
thereafter  remaining  constant.  The  smaller  the 
concentration  of  ferrous  phosphate  the  greater  is  its 
stability ;  the  colloid  remains  stable  for  an  indefinitely 
long  period  at  a  concentration  of  0*006  g.  per  litre 
and  in  presence  of  12*5  g.  per  litre  of  gelatin.  Similar 
results  were  obtained  with  ox-blood  serum  as  the 
protective  colloid.  The  protective  effect  is  observed 
at  a  concentration  of  100  c.c,  per  litre  and  the  colloid 
seems  to  be  permanently  stable  when  the  concentra¬ 
tion  of  ferrous  phosphate  is  0*006  g.  per  litre  and 
that  of  serum  700  c.c.  per  litre.  E.  S.  Hedges. 

Influence  of  concentration  of  a  sol  on  its 
stability.  S.  G.  Chaudhury  (J.  Physical  Chem., 
1928,  32,  1 23 1  — 1 235). — Mainly  polemical  against 
Ghosh  and  Dhar  (A.,  1927,  305,  617).  The  possi¬ 
bility  that  a  decrease  in  the  charge  of  a  sol  with 
dilution  will  tend  to  sensitise  it  has  been  overlooked 
by  previous  workers.  In  explanation  of  the  variation 
of  the  coagulating  concentration  for  different  electro¬ 
lytes  with  dilution  it  is  suggested  that  the  diminution 
of  the  charge  and  of  the  total  surface  of  sol  particles 
with  dilution  tends  to  make  the  sol  unstable  if  the 
potential  at  which  the  sol  coagulates  and  the  relative 
adsorption  of  all  ions  on  the  surface  remain  un¬ 
changed.  The  greater  distances  between  the  particles 
of  a  diluted  sol  favour  stability.  L.  S.  Theobald. 

Particle  size  in  precipitated  zinc  sulphide, 
G.  R.  Levi  and  C.  G.  Fontana  (Atti  R.  Accad.  Lincei, 
1928,  [vi],  7,  502— 508).— The  particle  size  of  zinc 
sulphide,  obtained  by  passing  excess  of  hydrogen 
sulphide  into  solutions  of  zinc  salts,  has  been 
examined  by  an  X-ray  method.  The  solutions  used 
were  A7- zinc  sulphate  with,  respectively,  iV-sodium 
hydroxide,  A7- ammonia  solution,  A7«acetie  acid,  and 
A7 -acetic  acid  with  A7- ammonium  acetate.  The 
precipitate  was  kept  for  24  hrs.  before  examination ; 
the  following  values  were  obtained  for  the  particle 
size,  respectively  :  19*74,  18*60,  20*60,  and  22*00  A. 

II.  W.  Lunt. 
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Combining  power  of  chromic  oxide  sol  with 
acids  and  bases.  R.  Wintgen  and  BL  Weis- 
becker  (Z.  physikal.  Chem.,  1928,  135,  182 — 198). — 
The  fact  that  acids  and  bases  have  affinity  for  chromic 
oxide  sol  may  be  due  to  adsorption  or  salt  formation. 
The  experimental  data  agree  within  the  limits  of 
error  with  equations  based  on  hydrolysis.  The 
conception  of  chromic  oxide  sol  as  a  colloidal 
solution  of  an  amphoteric  electrolyte  is  confirmed  by 
the  fact  that  the  isoelectric  point  observed  agrees 
with  that  calculated  from  the  dissociation  constants 
of  acids  and  bases.  The  adsorption  isotherm  allows 
results  to  be  obtained  which  are  in  tolerably  good 
agreement  with  experimental  values. 

II.  A.  Morton. 

Action  of  X-rays  on  colloidal  ceric  hydroxide. 
J.  A.  V.  Fairbrother  (Phil.  Mag.,  1928,  fvii],  6, 
385 — 401 ;  ef.  A.,  1927,  935) . — Irradiation  by  X-rays 
of  ceric  hydroxide  sol  is  accompanied  by  a  rise  in 
viscosity,  the  rate  of  increase  becoming  rapidly  larger 
with  increasing  doses  of  A"- rays,  until  eventually  the 
sol  sets  to  a  gel.  The  dose  necessary  to  gel  the  sol 
decreases  linearly  with  the  time,  suggesting  that  the 
ageing  effect  and  the  action  of  radiation  are  additive. 
The  dose  required  to  produce  the  maximum  viscosity 
lowering  in  a  diluted  sol  decreases  as  the  stock  solution 
ages ;  a  dose  sufficiently  in  excess  of  this  gels  the  sol 
immediately.  As  the  minimum  viscosity  is  ap¬ 
proached  the  percentage  decrease  in  the  size  of  the 
particles  is  proportional,  in  fact  almost  equal,  to  the 
fractional  change  in  viscosity.  Beyond  the  minimum 
point  gelation  occurs  and  the  particles  show  a 
maximum  increase  to  1*6  times  their  normal  size ; 
this  gelation  takes  several  hours  for  completion  in 
a  dilute  sol  unless  irradiation,  which  accelerates  the 
process,  is  prolonged  sufficiently.  Theoretically,  the 
viscosity  (referred  to  that  of  water)  should  be  a  para¬ 
bolic  function  of  the  dose  applied ;  experiment  does 
not  bear  this  out,  probably  because  the  theory  assumes 
the  particles  do  not  change  in  size. 

S.  K.  Tweedy. 

Dissolution  of  colloidal  silver  in  hydrogen 
peroxide.  H.  Roller- Aeby  (Kolloid-Z.,  1928,  45, 
371 — 374). — In  the  catalytic  decomposition  of 
hydrogen  peroxide  by  colloidal  silver,  the  catalyst 
does  not  remain  unchanged,  and  the  change  undergone 
depends  on  the  concentration  of  the  sol.  In  general, 
the  sol  changes  from  a  dark  brown  to  a  yellowish- 
brown,  but  at  certain  concentrations  the  colour 
vanishes  completely  and  the  solution  fails  to  show  a 
Tyndall  cone.  In  this  change  there  has  been  observed 
an  intermediate  stage  in  which  the  sol  has  a  steel-blue 
colour.  Various  experiments  with  these  sols  are 
described.  It  is  suggested  that,  in  the  reaction 
between  colloidal  silver  and  hydrogen  peroxide,  silver 
oxide  or  other  oxidation  products  are  formed. 

E.  S.  Hedges. 

Role  of  dielectric  constants,  polarisation,  and 
dipole  moment  in  colloid  systems,  especially  in 
non-aqueous  media.  III.  The  behaviour  of 
organosols  containing  electrolytes.  Wo.  Ost- 
wald  (Kolloid-Z.,  1928,  45,  331—345).— The  orient¬ 
ation  polarisation  of  a  platinum  alcohol  sol  prepared 
by  Errera’s  electrical  disintegration  method  is  the 
same  as  that  prepared  by  Svedberg’s  method,  although 


traces  of  water  are  not  excluded  in  the  former  case. 
For  both  types  of  sol,  substances  which  have  not 
a  flocculating  effect  have  not  only  high  dielectric 
constants,  but  also  high  dipole  moments ;  conversely, 
liquids  with  very  weak  dipole  moments  (benzene, 
hexane,  carbon  tetrachloride)  have  the  greatest 
coagulating  effect,  whilst  toluene  and  ethyl  ether 
(with  slightly  higher  dipole  moments)  are  more  feeble 
coagulating  agents.  The  chemically-prepared  metal 
sulphide  alcohol  sols  of  Errera  contain  electrolytes 
and  differ  from  the  preceding  examples.  Although 
substances  with  small  dielectric  constant  and  low 
dipole  moment  are  the  best  flocculants,  substances 
with  high  dipole  moments  (e.y,  fsoamyl  alcohol)  also 
can  coagulate.  Further,  medium  and  not  maximal 
concentrations  of  benzene,  hexane,  etc.  produce  the 
most  effective  coagulation.  This  result  is  unin¬ 
telligible  on  the  assumption  that  only  the  dielectric 
constant  is  concerned  with  the  flocculating  power. 
There  is,  however,  a  close  agreement  between  the 
coagulation  optimum  and  the  maximum  of  the 
molecular  polarisation  calculated  by  Debye  for 
alcohol  in  a  dipole-free  solvent.  The  stabilising 
adsorption  layer  of  the  sulphide  alcohol  sols  consists 
not  only  of  ions,  but  also  of  alcohol  dipoles ;  it  is 
considered  as  a  diffuse  double  layer.  In  the  process 
of  flocculation,  a  desorption  of  ions  to  below  the 
stabilising  concentration  must  occur  by  the  addition 
of  another  organic  liquid  and  an  adsorption  minimum 
has  been  established,  which  agrees  with  the  coagul¬ 
ation  optimum.  The  relation  between  adsorbability 
and  dipole  content  is  discussed  and' also  that  between 
dipole  content  and  solubility.  E.  S.  Hedges. 

Structure  viscosity  of  some  sols  of  polymeric 
carbohydrates.  S.  Tsuda  (Kolloid-Z.,  1928,  45, 
325 — 331). — A  capillary  viscosimeter  having  a 
horizontal  capillary  is  described ;  it  is  especially 
suitable  for  the  study  of  structure  viscosity  of  colloids 
at  different  rates  of  flow.  The  Hagen-  Poiseuille 
law  is  not  valid  for  the  viscosity  of  starch  paste,  but 
the  three  equations  of  Wo.  Ostwald  hold,  and  the 
properties  of  the  constants  of  these  equations  have 
been  studied  with  starch  solutions  of  different  con¬ 
centrations.  The  relation  between  the  relative 
viscosity  and  the  concentration  of  the  starch  solution 
is  expressed  approximately  by  the  Arrhenius  formula, 
the  constants  of  the  formula  being  determined,  not 
only  by  the  substance,  but  also  by  the  dimensions  of 
the  viscosimeter  and  by  the  pressure.  At  50°,  the 
viscosity  of  agar  sol  follows  the  Hagen-Poiseuille 
law,  but  at  30°  it  is  in  accordance  with  the  de  Waele- 
Ostwald  law ;  when  subsequently  reheated  at  50 
the  sol  still  obeys  the  latter  law  for  some  time,  but 
eventually  reverts  to  its  original  condition. 

E.  S.  Hedges. 

Streaming  potential  and  colloid  stability.  II. 
H.  R.  Rruyt  and  P.  C.  van  der  Willigen  (Kolloid- 
Z.,  1928,  45,  307 — 319).— Measurements  of  the 

streaming  potential  at  a  glass  capillary  have  given  the 
following  results.  The  discharging  effects  of  alkali 
metal  ions  are  unequal,  lithium  having  the  least  and 
caesium  the  greatest  effect.  Similarly,  magnesium 
chloride  has  a  greater  discharging  effect  than  barium 
chloride,  the  latter  being  nearly  equal  to  hydro- 
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chloric  acid.  Ter  valent  cerium,  lanthanum,  alumin¬ 
ium,  and  hexamm inocobaltic  chlorides,  and  thorium 
tetrachloride,  a  quadri-  and  a  soxa- valent  cobalt 
salt,  and  a  quadrivalent  platinum  salt  were  in¬ 
vestigated.  The  discharging  effect  of  the  aluminium 
ion  is  observed  when  the  concentration  is  one 
hundredth  of  that  necessary  with  the  other  tervalent 
salts.  The  discharge  is  not  connected  with  hydrolysis. 
Variation  of  the  anion  in  a  series  of  potassium  salts 
does  not  influence  the  discharging  effect,  with  the 
exception  of  the  hydroxyl  ion,  which  gives  a  strong 
increase  in  charge.  Potassium  hydroxide  was  found 
also  to  give  a  strong  charge  to  capillaries  of  Jena  glass 
and  of  quartz.  The  variation  in  the  discharging 
effect  of  different  ions  of  the  same  valency  is  ascribed 
to  differences  in  the  density  of  charge  of  the  hydrated 
ions.  The  true  P.D .  between  glass  and  pure  water  is 
considered  to  be  indeterminable,  since  it  is  greatly 
affected  by  small  changes  in  a  large  number  of  factors. 

E.  S.  Hedges. 

Liquid  phase  rule  in  the  formation  of  oil 
emulsions.  B,  Kohler  (Kolloid-Z.,  1928,  45, 
345 — 348) . — The  amount  of  olive  oil  or  pea-nut  oil 
containing  oleic  acid  which  can  be  emulsified  by  dilute 
sodium  carbonate  or  sodium  hydroxide  is  dependent 
on  the  amount  of  oil  present,  when  the  alkali  con¬ 
centration  and  the  total  volume  of  aqueous  solution 
remain  constant.  For  small  concentrations  of  alkali 
and  with  small  amounts  of  free  fatty  acids  in  the  oil, 
the  amount  emulsified  is  greatest  for  a  medium  amount 
of  oil.  The  optimum  amount  of  oil  increases  with 
increasing  alkali  concentration.  The  observations 
are  in  agreement  with  Wo.  Ostwakl’s  solid  phase 
rule  of  adsorption  peptisation.  Reference  is  made  to 
the  technical  bearing  of  these  results.  E.  S.  Hedges. 

Model  of  the  Pickering-  emulsion.  JL  E. 
Liesegang  (Kolloid-Z.,  1928,  45,  370 — 371). — The 
objects  are  to  show  by  visual  demonstration  (1)  the 
partition  of  a  substance  in  an  emulsion  and  (2)  that 
sodium  chloride  can  act  as  a  solid  sheath  to  the 
particles.  When  chloroform  is  shaken  with  a  dilute 
solution  of  methylene- blue,  the  drops  afterwards  run 
together  and  form  a  red  laver  at  the  bottom  of  the 
vessel ;  the  aqueous  top  layer  is  blue.  If  sodium 
chloride  has  been  dissolved  in  the  methylene-blue 
solution,  the  whole  of  the  colour  goes  into  the  chloro¬ 
form  layer.  Chloroform  remains  unaltered  when 
shaken  with  powdered  sodium  chloride,  but  when  the 
mixture  is  covered  with  a  layer  of  methylene-blue 
solution  the  drops  of  chloroform  no  longer  run  to¬ 
gether  after  shaking,  each  blue  drop  being  coated  with 
a  white  sheath  of  undissolved  sodium  chloride.  The 
diameter  of  the  droplets  may  be  4  mm,  and  this  is 
reduced  to  1  mm.  or  less  by  increasing  the  amount 
of  sodium  chloride.  With  decrease  in  the  size  of 
droplets  the  volume  of  the  paste-like  mass  increases, 
so  that  finally  no  separate  aqueous  phase  is  dis¬ 
cernible.  E.  S.  Hedges. 

Colloidal  state  of  gelatin  solutions  and  the 
effect  of  temperature  changes.  M.  Frankel 
(Kolloid-Z.,  1928,  45,  355— 366)— The  colloid 

character  of  gelatin  solutions  undergoes  a  complete 
change  with  gentle  heating,  the  extent  of  the  change 
depending  on  the  duration  of  the  treatment.  This 


phenomenon  is  termed  dissociation,  A  study  has 
been  made  of  the  lowering  of  viscosity,  increase  in 
dialysis,  decrease  in  tendency  to  gelatinise,  and  the 
change  in  optical  properties  accompanying  dis¬ 
sociation.  Experiments  on  the  effect  of  pepsin  on 
gelatin  solutions  of  different  degrees  of  dissociation 
have  shown  that  in  all  cases  the  same  reaction  pro¬ 
ducts  are  formed  and  that  the  readiness  to  react  is 
connected  with  the  progress  of  dissociation.  A  con¬ 
stant  temperature  is  necessary  in  order  to  obtain 
constant  properties  in  a  gelatin  solution.  The  time 
required  for  production  of  a  stable  state  depends  on 
the  temperature  and  is  generally  considerable  (about 
75  hrs.).  The  influence  of  temperature  is  most 
marked  between  5°  and  40°;  outside  these  limits, 
constant  properties  are  more  quickly  attained.  The 
stable  solutions  are  still  affected  by  further  changes 
of  temperature;  heating  causes  more  dissociation, 
whilst  cooling  causes  association.  The  changes  are 
reversible,  provided  the  alterations  of  temperature 
take  place  sufficiently  slowdy.  Solutions  of  different 
degrees  of  association  become  closely  similar  when 
heated.  E.  S.  Hedges. 

Absorption  of  water  by  gelatin.  II.  The 
nitrate  system.  D.  Jordan -Lloyd  and  W.  B. 
Pleass  (Biochem.  J.,  1928,  22,  1007—1018).— 
Sodium  nitrate  up  to  a  concentration  of  0-6JJ  in  the 
presence  of  nitric  acid  suppresses  the  swelling  of 
gelatin  due  to  acid.  At  greater  concentrations  its 
effect  depends  on  the pK.  From  4*0  to  3*5  increasing 
salt  concentration  causes  swelling ;  at  3*0  it  causes 
coagulation  of  the  gelatin ;  at  231  coagulation  occurs 
at  ail  pR  values  less  than  2*3,  but  dissolution  at  all 
values  greater  than  2*3.  At  pn  4*1  over  a  range  of 
0 — 0*7 M  nitrates  have  no  effect  on  swelling ;  beyond 
this  range  they  dissolve  the  gelatin.  Up  to  a  con¬ 
centration  of  0*1  M  sodium  nitrate  in  the  presence  of 
sodium  hydroxide  suppresses  the  swelling  of  gelatin 
due  to  the  alkali.  At  concentrations  greater  than  this 
increasing  concentration  of  nitrate  is  accompanied 
by  an  increase  in  swelling  directly  proportional  to  the 
concentration  of  the  salt  present.  In  solutions  more 
concentrated  than  0-1 M  the  gelatin  is  dissolved  at  18L 
The  swelling  of  gelatin  due  to  nitric  acid  and  sodium 
hydroxide  increases  as  an  exponential  function  of  the 
temperature.  At  the  isoelectric  point  (pK  5*0) 
sodium  nitrate  promotes  water  absorption,  swelling 
being  proportional  to  the  logarithm  of  the  con- 
centration  of  the  salt  up  to  Old/.  At  greater  con- 
centrations  swelling  is  directly  proportional  to  the 
concentration  of  the  nitrate.  Over  a  pa  range  from 
5  to  10  and  at  concentrations  of  salt  greater  than 
0*1  M  swelling  in  solutions  of  sodium  nitrate  is  in¬ 
fluenced  only  by  the  salt  concentration  and  is  inde¬ 
pendent  of  the  pR.  At  pH  5*0  a  rise  of  temperature 
from  0°  to  12°  is  accompanied  bv  an  increase  in 
swelling  which  is  the  same  in  the  absence  of  nitrate 
and  at  all  concentrations  of  nitrate  up  to  131.  In  the 
absence  of  salt,  swelling  is  at  a  maximum  at  12u  and  in 
dilute  solutions  of  nitrate  at  about  15—18° ;  in  more 
concentrated  solutions  there  is  no  temperature  of 
maximum  swelling,  the  gelatin  passing  into  solution 
as  the  temperature  is  raised.  The  temperature  ot 
dissolution  is  lower  the  greater  is  the  concentration  of 
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nitrate  present.  At  pn  7*0  in  the  absence  of  salt  or 
in  dilute  solutions  of  nitrates  the  effect  of  temperature 
on  swelling  is  similar  to  its  effect  at  pH  5.  The 
temperature  influences  the  position  of  minimum 
swelling  at  varying  concentrations  of  nitrate,  the  salt 
concentration  registered  at  this  point  diminishing 
with  rising  temperature.  S.  S.  Zilva. 

Influence  of  organic  substances  on  the  thixo¬ 
tropy  of  ferric  oxide  sol.  H.  Freunblich  and 
K.  Sollxer  (Kolloid-Z.,  1928,  45,  348— 355).— The 
liquefying  action  of  amino -acids  on  a  thixotropic  sol 
cannot  be  related  to  the  diminution  in  hydrogen-ion 
concentration  (which  rather  promotes  setting),  for 
addition  of  amino -acids  (glycine,  alanine)  both  to 
concentrated,  thixotropic  ferric  oxide  sols  and  to 
dilute,  non-thixotropic  sols  lowers  the  hydrogen-ion 
concentration.  The  action  is  considered  to  be  due  to 
the  tendency  of  amino-acids  to  form  complex  ferric 
salts,  which  are  notably  hydrophilic.  The  complexes 
bound  to  the  colloid  particle  increase  in  water  content 
and  favour  sol  formation.  Other  substances  {e.g., 
sugar)  which  form  complexes  with  ferric  salts  also 
influence  the  thixotropy  in  the  same  sense  as  do 
amino-acids.  Contrary  to  results  formerly  obtained 
with  small  quantities  of  glycine,  larger  amounts  have 
a  pep ti sing  effect  on  ferric  oxide  sols  and  thus  raise 
the  coagulation  value.  The  relation  between  time 
of  setting,  0,  and  electrolyte  concentration,  e,  can  bo 
expressed  for  ferric  oxide  sols  by  the  formula  0=e"ci“, 
where  k  is  a  constant.  E.  S.  Hedges. 

Cataphoresis  in  copper  oxide  sols.  Applic¬ 
ation  of  Debye  and  Huckel’s  theory  of  electro¬ 
lytic  conduction  to  colloid  particles.  H.  H. 
Paine  (Trans.  Faraday  Soc.,  1928,  24,  412 — 429). — 
Measurements  were  made  of  the  mobility  of  particles 
in  copper  oxide  sols  before  and  after  addition  of 
electrolytes.  The  highest  mobility  observed  was 
52-8  X  10~5  cm.  per  sec.  per  volt  for  a  colloid  solution 
of  specific  conductance  0*46  xlO"6  mho.  Extrapol¬ 
ation  indicated  a  mobility  of  about  60  X  10~5  unit  for 
sols  of  zero  conductance.  The  mobilities  are  reduced 
by  the  addition  of  electrolytes,  the  proportional 
decrement  diminishing  with  increase  in  the  amount 
of  the  electrolyte.  The  greater  is  the  valency  of  the 
ion  carrying  a  charge  opposite  in  sign  to  that  carried 
by  the  particles,  the  greater  is  its  effect  in  reducing 
the  mobility  of  the  copper  oxide  particles.  By  the 
application  of  the  theory  of  Debye  and  Huckcl  it 
follows  that  the  addition  of  an  electrolyte  should 
cause  a  decrease  in  mobility  from  the  value  at  zero 
electrolyte  concentration  which  is  directly  propor¬ 
tional  to  the  square  root  of  the  concentration  of  the 
electrolyte.  This  relationship  is  confirmed  by  results 
of  measurements  with  copper  oxide  sols,  and  by 
reference  to  the  data  of  Freundlich  and  Zeh  for  ferric 
oxide  and  arsenious  sulphide  sols.  F.  G.  Try  horn. 

Optical  measurement  of  small  degrees  of 
dissociation  of  the  vapours  of  metallic  salts. 
I.  Wyneken  (Z.  physikal.  Chem.,  1928,  136,  146 — 
158). — By  comparison  of  the  intensity  of  the  mercury 
absorption  line  at  2536  A.  in  mercuric  chloride  vapour 
with  that  of  the  same  line  in  pure  mercury  vapour 
at  known  pressures,  the  degree  of  dissociation  of  the 
salt  has  been  determined.  At  180°,  a  is  2*2  x  10-4, 


and  at  250°,  6-5  x  1(H,  in  fair  agreement  with  the 
values  obtained  theoretically  by  application  of  the 
Nemst  heat  theorem .  H.  F.  Gillbe. 

Hydrolysis  in  solutions  of  potassium  laurate 
as  measured  by  extraction  with  benzene.  J.  W. 
McBain  and  M.  Eaton  (J.C.S.,  1928,  2166—2179; 
cf.this  vol.,  128). — A  study  has  been  made  of  solutions 
of  potassium  laurate  with  and  without  the  addition 
of  alkali  or  iauric  acid.  The  hydrolysis  of  the  soap 
solutions  depends  only  on  the  simple  fatty  ions  and  its 
magnitude  is  determined  by  the  extent  of  the  con¬ 
version  of  the  fatty  acid  into  acid  soap.  Unaltered 
soap  solutions  contain  only  slight  traces  of  the  free 
fatty  acid.  The  existence  of  a  definite  crystalline  com  - 
pound,  potassium  hydrogen  laurate,  reported  by 
Oudemann  (Jahresber.,  1863, 331),  has  been  confirmed. 

F.  J.  Wilkins. 

Effect  of  salts  on  weak  electrolytes.  I.  Dis¬ 
sociation  of  weak  electrolytes  in  the  presence 
of  salts.  H.  3.  Simms  (J.  Physical  Chem.,  1928,  32, 
1121—1141;  cf.  A.,  1920,  681).— The  influence  of 
ionic  strength  on  the  activity  coefficients  of  weak 
electrolytes  as  shown  by  the  effect  on  the  dissociation 
indices  (the  negative  logarithm  of  the  dissociation 
constant)  has  been  investigated  by  means  of  titration 
data  obtained  from  0-01  If -solutions  of  various  organic 
acids,  bases,  and  ampholytes  alone  and  in  the  presence 
of  sodium  chloride  and  of  magnesium  chloride.  The 
value  of  the  dissociation  index  (Pfy  is  calculated 
and  plotted  against  the  square  root  of  the  ionic 
strength ;  the  slopes  of  the  resulting  curves  show 
the  extent  of  the  agreement  between  the  activities 
found  and  those  required  by  the  Debye-Hiickel 
equation.  Singly-charged  anions  from  uni-  or  bi¬ 
valent  acids  satisfy  the  Debye-Hiickel  equation  in 
the  presence  of  sodium  chloride,  magnesium  chloride, 
or  the  salt  of  a  weak  acid.  Multivalent  anions  in  the 
presence  of  sodium  chloride  obey  a  form  of  this 
equation  modified  to  include  a  correction  for  the 
distance  between  the  charges.  With  magnesium 
chloride,  the  behaviour  is  anomalous,  the  effect  being 
greater  with  oxalic,  malonic,  and  citric  acids  than 
with  succinic,  azelaic,  and  sebacic  acids.  Sulphate 
ions  produce  an  effect  on  uni-  and  bi- valent  anions 
which  is  opposed  to  that  of  the  magnesium  ions. 
Cations  from  amines  and- amino-acids  show  a  deviation 
from  the  Debye-H iickel  relationship  with  both 
magnesium  and  sodium  chlorides.  The  isoelectric 
points  fall  with  an  increase  in  ionic  strength. 

L.  S.  Theobald. 

Mean  activity  coefficient  of  the  hydrogen  ion, 
and  of  the  hydrogen  carbonate  ion  in  potassium 
chloride  and  concentrated  sodium  chloride 
solutions.  Dissociation  constant  of  some  in¬ 
dicators  in  these  solutions.  E,  Guntelberg  and 
E.  Schiodt  (Z.  physikal.  Chem.,  1928,  135,  393 — 
443). — The  mean  activity  coefficient  of  the  hydrogen 

and  hydrogen  carbonate  ion,  Vfn  •  7kco,>  the 

apparent  first  dissociation  constant  of  carbonic  acid, 
Kc=cn  .  cHCOJ(cCOl+cltlCQ,),  ill  potassium  chloride 
solutions  from  0-liV  to  3AT,  and  in  sodium  chloride 
solutions  of  3JV,  4 N,  and  5JV,  have  been  measured. 
The  value  of  K,  behaves  as  with  other  weak  acids; 
it  rises  from  3-2  X  10-7  in  pure  water  to  more  than 


1094 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


three  times  this  value  in  ^-potassium  chloride  solu¬ 
tion,  and  then  begins  to  fall ;  in  saturated  sodium 
chloride  solution  it  is  only  30%  higher  than  in  pure 
water.  The  difference  between  these  values  and 
those  found  by  Szyszkowski  (A.,  1907,  ii,  238)  and 
Wilke  (A.,  1922,  ii,  52)  are  discussed.  The  dissoci¬ 
ation  constants  of  methyl -orange,  bromophenol-blue, 
and  dimethyl -yellow  were  measured  in  the  same 
solutions.  It  was  found  that  the  salts  have  a  char¬ 
acteristic  effect  on  the  dissociation  of  those  acids 
which  yield  a  univalent  cation  and  a  mixed  ion. 
The  mean  activity  coefficient  and  the  dissociation 
constant  of  benzoic  acid  in  3AT-potassium  chloride 
and  in  3 A7-,  4 A7-,  and  5 A7- sodium  chloride  were  also 
measured.  Benzoic  acid  has  an  unusually  high 
activity  coefficient  in  these  solutions.  The  errors  in 
colorimetric  pn  determination  due  to  the  presence  of 
salts  are  discussed.  W.  E.  Downey. 

Polyiodide  equilibrium  in  aqueous  and  salt 
solutions.  J.  S.  Carter  (J.C.S.,  1928,  2227 — 
2230). — The  values  of  K  for  the  equilibrium  T+ 
I2  I  3  which  may  be  derived  from  the  solubility 
of  iodine  at  25'°  in  solutions  of  sodium  iodide  in 
(a)  water  and  ( b )  1 -7 J/- sodium  sulphate  solution 
are  not  constant,  and  indicate  that  the  tendency  to 
form  higher  poly  iodides  increases  with  increasing 
initial  concentration  of  iodide.  Both  iodide  and 
poly  iodide  are  assumed  to  be  completely  ionised. 
The  relation  between  active  masses  and  actual  con¬ 
centrations  is  much  closer  than  would  be  expected 
from  considerations  of  the  activities.  Determin¬ 
ations  of  K  from  the  distribution  ratio,  based  on 
the  assumption  that  neither  the  iodide  nor  the 
polyiodide  affects  its  value,  show  that  in  dilute  solu¬ 
tions  the  whole  of  the  iodine  is  present  as  tri-iodide, 
but  that  more  complex  period  ides  exist  in  concentrated 
solutions.  J.  Grant. 

Transition  temperature  of  carbon  tetra¬ 
chloride  as  a  fixed  point  in  thermometry. 
J.  C.  McCullough  and  H.  E.  Phipps  (J.  Amer. 
Chem.  Soc.,  1928,  50,  2213— 2216).— A  transition 
from  cubic  to  monoclinic  carbon  tetrachloride  is 
shown  by  the  thermometric  method  to  occur  at 
—48*54°+ 0-02°,  and  this  is  suggested  as  a  thermo- 
metric  fixed  point.  S>  K.  Tweedy. 

Influence  of  pressure  on  the  high-low  inver¬ 
sion  of  quartz.  High-low  inversion  of  quartz 
and  the  heat  capacity  of  low  quartz  at  573°. 
R-  E.  Gibson  (J.  Physical  Chem.,  1928,  32,  1197 — 
1205,  1206 — 1210). — I.  The  temperature  of  the  high- 
low  inversion  of  quartz  under  uniform  hydrostatic 
pressures  from  1  to  3000  megabars  has  been  deter¬ 
mined  in  an  apparatus  similar  to  that  described  by 
Smyth  and  Adams  (A.,  1923,  ii,  490).  The  tem¬ 
perature  of  the  high-low  inversion  rises  according 
to  the  equation  AT=— 03+2*1  x  KHp+S-B  x  10"”p2, 
where  p  is  the  pressure  in  megabars.  From  the 
initial  pressure  coefficient  and  the  “  instantaneous 
volume  change  ”  at  575°,  the  latent  heat  of  inversion 
calculated  by  means  of  the  Clausius-Clapeyron 
equation  is  3*1  g.-cal./g. 

II.  Heating  and  cooling  curves  for  two  cylinders 
of  quartz  confirm  the  observation  of  Bates  and  Phelps 
{A.,  1927,  1018)  that  the  high-low  inversion  of  quartz 


is  a  phase  change  which  is  generally  accompanied  by 
superheating  and  supercooling.  At  572*3°±0*2°,  it 
appears  that  low- quartz  may  be  converted  reversibly 
into  high-quartz  and  only  experimental  difficulties 
prevent  the  two  phases  being  obtained  in  equilibrium 
at  this  temperature.  An  hypothesis  of  forced  in ver- 
sion  is  unnecessary.  Low-quartz  before  passing  to 
the  high  variety  superheats  to  such  an  extent  that 
during  the  inversion  the  temperature  never  falls  to 
the  equilibrium  value.  The  apparent  heat  capacity 
of  the  low  form  at  573°  is  calculated  to  he  4+1 
g.-eal./g.  per  degree.  Quartz  at  570°  is  distinct  from 
quartz  at  the  ordinary  temperature,  and  the  inversion 
at  573°  is  comparable  with  any  rapid  enantiotropic 
change.  L.  S.  Theobald. 

Dissociation  of  liquid  crystals.  A.  Mlodzie- 
jowski  (Z.  physikal.  Chem.,  1928,  135,  129 — 146). — 
Liquid  crystals  having  upper  and  lower  dissociation 

X  fJ  CD  X  JL 

temperatures  have  been  obtained  in  which  the  only 
stable  state  of  aggregation  over  a  certain  temperature 
range  must  be  the  liquid  crystal  state.  Mixtures  of 
cholesterol  and  cetyl  alcohol  form  liquid  crystals 
yielding  two  solid  phases  at  the  lower  dissociation 
temperature  and  a  liquid  and  a  solid  phase  at  the 
upper  temperature.  Liquid  crystals  formed  from 
cholesterol-glycerol  mixtures  yield  a  solid  and  a 
liquid  phase,  and  two  liquid  phases  at  the  lower  and 
upper  dissociation  temperatures,  respectively.  The 
possible  diagrams  corresponding  with  the  above 
phenomena  have  been  constructed  on  thermodynamic 
principles,  and  from  the  theoretical  data  the  diagram 
corresponding  with  the  cholesterol-glycerol  system 
has  been  identified.  The  advantages  of  combining 
microtherm  al  analysis  with  the  thermodynamic 
deduction  of  diagrams  in  orienting  work  of  the  above 
type  are  discussed.  B.  A.  Morton. 

Decomposition  pressure  of  sulphuric  acid 
containing  nitrogen  compounds.  A.  Sanfourche 
and  L.  Rondier  (Bull.  Soc.  chim.,  1928,  [iv],  43, 
815 — 826). — A  more  detailed  account  of  work  already 
published  (this  voL,  943). 

Equilibrium  diagram  of  the  system  antimony- 
arsenic.  Q.  A.  Mansuri  (J.C.S..  1928,  2107 — 
2108).— The  thermal  diagram  shows  that  antimony 
and  arsenic  form  a  complete  series  of  solid  solutions 
but  no  chemical  compound.  The  curve  has  a 
minimum  at  605°  (13%  As).  Micrographic  analyses 
of  the  etched  alloys  show  that  all  consist  of  a  single 
constituent  with  some  coring,  fairly  large  six-sided 
crystals  being  observed  in  the  alloy  containing  80% 
As.  ~  J.  Grant. 

Equilibrium  diagram  of  the  copper-silicon 
system,  K.  Matsuyama  (Sei.  Rep.  Tohoku  Imp. 
Univ.,  1928,  17,  665—673). — The  copper-silicon 
diagram  has  been  re -determined  and  in  essentials 
confirms  that  given  by  Rudolphi.  The  liquid  us 
consists  of  four  branches  corresponding  with  the 
separation  of  the  a,  p,  and  8  solid  solutions  and  pure 
silicon.  The  p  solid  solution  decomposes  on  cooling 
into  a  and  y\  with  a  eutectoid  at  795 Two  com¬ 
pounds,  CuBSi  and  Cu3Si,  exist.  The  eutectic  of  silicon 
and  Cu3Si  melts  at  805°  and  contains  17%  Si. 

C.  J,  Smithells. 
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Equilibrium  diagram  of  the  aluminium- 
calcium  system.  K.  Matsuyama  (Sci.  Rep. 
Tohoku  Imp.  Univ.,  1028,  17,  783—789).— The 
liquidus  of  the  aluminium-calcium  system  consists 
of  four  branches  corresponding  with  the  separation 
of  the  a  solid  solution,  CaAl3,CaAl2,  and  calcium, 
respectively.  Aluminium  dissolves  0*3%  of  calcium 
at  the  ordinary  temperature  and  0*6%  at  616°. 
Alloys  containing  0*6 — 33*03%  Ca  are  eutectiferous, 
the  eutectic  containing  7*55%  Ca  and  melting  at 
016"'".  Alloys  containing  13*9 — 42*5%  Ca  undergo  a 
peritectic  reaction  on  cooling  below  700°,  forming 
CaAl3.  The  liquidus  lias  a  maximum  of  1079°  at 
42*5%  Ca,  corresponding  with  CaAl2.  Alloys  con¬ 
taining  more  than  42*5%  Ca  are  eutectiferous,  the 
eutectic  containing  73%  Ca  and  melting  at  545°. 

C.  J.  Smiths lls. 

Decomposition  of  alkaline-earth  sulphates, 
IV.  J.  Zawadzki,  I.  Kowalczewski,  and  S.  Zerom- 
ski  (Rocz.  Chem.,  1928,  8,  358— 368) .—Gypsum 
passes  irreversibly  and  with  considerable  velocity 
into  anhydrite  at  temperatures  above  1000°.  Measure¬ 
ments  of  the  decomposition  pressures  of  gypsum 
indicate  that  the  influence  of  the  irreversible  sub¬ 
sidiary  reaction  increases  with  rise  in  temperature. 
The  decomposition  pressures  of  anhydrite  between 
1 100"  and  1220°  are  considerably  lower  than  for 
gypsum,  and  are  equal  to  those  given  by  gypsum 
after  long  heating.  The  thermal  decomposition  of 
anhydrite  is  reversible,  anhydrite  being  obtained  by 
the  action  of  sulphur  trioxide  on  a  mixture  of  6  parts 
of  calcium  oxide  with  1  part  of  sulphate.  Anhydrite 
decomposes  to  form  the  basic  sulphate,  2Ca(),S03, 
the  heat  of  reaction  being  —109*36  g.-cal.  The 
pressures  of  gas  in  equilibrium  with  basic  sulphate 
at  temperatures  up  to  1200°  are  lower  than  those 
found  for  anhydrite,  and  the  same  pressures  have 
been  attained  by  the  partial  saturation  of  calcium 
oxide  with  sulphur  tri oxide.  R.  Truszkowski. 

Irreversible  dehydration  of  some  crystalline 
hydrated  salts.  M.  A.  Rakuzix  (Bull.  Soc.  ehim., 
1928,  [iv],  43,  744 — 747 ) . — Studies  of  the  dehydration 
and  hydration  of  borax,  Glauber’s  salt,  and  sodium 
carbonate  have  led  to  the  conclusion  that  the  phase 
rule  may  be  applied  only  to  those  crystalline  hydrated 
salts  which  undergo  true  thermal  dissociation,  although 
it  cannot}  at  present  be  said  whether  the  dehydration 
reaction  is  one  of  dissociation  or  of  decomposition. 
The  spontaneous  dehydration  of  sodium  carbonate 
gives  rise  to  a  stable  dihydrate  and  the  anhydride 
forms  a  monohydrate  on  re -hydration.  J.  Grant. 

Transition  points  of  compounds  of  organic 
solvents  and  salts.  BL  Osaka  (Bull.  Inst.  Phys. 
Chem .  Res.  Tokyo,  1928,  7,  873— 887).— The  tran¬ 
sition  temperatures  of  compounds  of  inorganic  salts 
with  acetone  have  been  determined  eryoscopieally, 
by  observing  the  highest  temperature  reached  when 
a  crystal  of  the  compound  is  added  to  a  supercooled 
solution  of  the  salt  in  acetone.  C.  W.  Gieby. 

System  calcium  oxide,  silica,  and  water. 
J-  FC  JRaylis  (J.  Physical  Chem.,  1928,  32,  1236— 
1262;  cf.  Lerch  and  Bogue,  this  vol.,  21). — The 
equilibria  which  are  established  between  different 
amounts  of  calcium  hydroxide  in  solution  and  the 


hydrous  oxides  of  silica  have  been  investigated,  A 
compound  Ca0,Si02  appears  to  be  formed  by  the 
addition  of  calcium  oxide  to  the  washed  silica  gel 
obtained  from  sodium  silicate  and  hydrochloric  acid. 
This  is  followed  by  adsorption  of  further  quantities 
of  calcium  oxide.  The  reversibility  of  the  process  is 
established,  and  it  is  shown  that  30 — 45%  of  the 
calcium  hydroxide  united  with  the  silica  appears  to 
be  adsorbed  by  the  compound  initially  formed. 
Surface  equilibria  due  to  adsorption  may  retard  the 
rate  of  hydrolysis  of  some  of  the  compounds  in 
submerged  concrete.  Certain  conclusions  of  Lerch 
and  Bogue  (loc.  cit.)  are  criticised. 

L.  S.  Theobald. 

System  2Ga0FSi02-Mg0-5Ca0,3Al203.  W.  C. 
Hansen  (J.  Anier.  Chem,  Soc.,  1928,  50,  2155 — 
2160). — The  equilibrium  diagram  for  the  above 
system  is  given.  There  is  no  evidence  that  magnes¬ 
ium  oxide  forms  a  solid  solution  with,  or  replaces  the 
lime  in,  5Ca0,3Al203  or  y-2Ca0,8i02. 

S.  Iv.  Tweedy. 

Ternary  system  strontium  oxide-sucrose- 
water.  W.  Reinders  and  A.  Klinkenberg  (Z. 
Elektrochem.,  1 928, 34, 406 — 407 ) . — Polemical  against 
Grube  and  Nussbaum  (cf.  this  vol.,  480). 

L.  L.  Bircumshaw. 

Mixed  crystals,  solutions,  and  fusions  of  the 
system  (K,NH4)(C1,N03).  E.  Janecke  (Z.  angew. 
Chem.,  1928,  41,  916— 924).— The  fusion  and  solu¬ 
bility  curves  for  the  various  possible  binary  and 
ternary  systems  are  recorded.  As  all  the  salts  except 
potassium  chloride  occur  in  several  modifications,  the 
diagrams  are  complicated.  In  the  quaternary  system, 
the  stable  solid  pair  at  all  temperatures  is  represented 
by  the  combination  XH4CL+KN03.  C.  Irwin. 

Composition  of  crystals  obtained  from  solu¬ 
tions  containing  sodium  sulphate  and  iodides. 
III.  (Signa.)  E.  Fabris  (Annali  Chem.  Appl.,  1928, 
18,  326 — 332 ;  cf.  A.,  1927,  939). — -The  composition 
of  crystals  obtained  from  various  solutions  containing 
sodium  sulphate  and  lithium  iodide  is  investigated. 

E.  W.  Wignall. 

Action  of  carbon  monoxide  on  metallic 
chlorides.  L.  Belladen  and  A.  Sommariva  (Gaz- 
zetta,  1928,  58,  443 — 449). — If  the  action  of  carbon 
monoxide  on  metallic  chlorides  is  determined  by  the 
equilibria  MCL+CO  M+COCU,  C0C12  C0  + 

Cl2,  and  MC12  M+C12,  the  percentage  of  carbonyl 
chloride  at  equilibrium  at  700°  should  be  of  the 
order  of  1Q~12,  Measurements  were  made  of  the 
quantity  of  carbonyl  chloride  produced  when  carbon 
monoxide  was  passed  at  various  speeds  over  heated 
metallic  chlorides,  and  the  equilibrium  quantity  was 
obtained  by  extrapolating  to  zero  velocity.  With 
lead,  silver,  cupric,  and  nickel  chlorides  the  per¬ 
centages  of  carbonyl  chloride  formed  at  temperatures 
between  450°  and  750°  varied  from  0*17  to  1*12. 
Since  these  values  are  much  greater  than  those 
predicted  for  this  reaction,  it  is  suggested  that  a 
secondary  reaction  occurs,  2CO  C+C02,  followed 
by  2  CO*  ^  2C0+0*,  and  2MCl2+02  2M0+2C12. 

Support  is  lent  to  this  by  the  facts  that  barium 
hydroxide  placed  in  the  reaction  tube  is  partly  con¬ 
verted  into  carbonate,  and  that  carbonyl  chloride 
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(about  1*0%)  is  formed  when  pure  carbon  dioxide  is 
passed  over  heated  metallic  chlorides. 

F,  G.  Tryhorn. 

Thermodynamics  based  on  statistics.  I  and 
II.  G.  N.  Lewis  and  J.  E.  Mayer  (Proc.  Nat.  Acad. 
Sci.,  1928,  14,  569 — 575,  575 — 580).— I.  An  attempt 
is  made  to  derive  the  second  law  of  thermodynamics 
in  exact  form  from  simple  statistical  principles,  and 
also  to  obtain  unambiguous  definitions  of  correlated 
quantities  such  as  temperature,  pressure,  and  entropy. 
In  defining  the  instantaneous  state  of  a  system  it  is 
unnecessary  to  consider  in  detail  every  mechanically 
significant  property  of  each  particle.  The  field  of 
specification  can  be  divided  into  a  number  of  regions, 
and  it  is  sufficient  to  describe  the  detailed  state  by 
specifying  the  number  of  molecules  of  each  inde¬ 
pendent  constituent  comprised  in  each  region.  The 
possibility  of  finding  a  mode  of  partition  into  finite 
regions  so  that  the  individual  detailed  states  are  of 
the  same  order  of  probability  is  discussed,  and  the 
assumption  made  that  not  only  is  such  a  division 
possible  for  every  system,  but  also  that  there  is,  for 
every  system ,  a  natural  mode  of  partition  into  finite 
regions  of  tins  kind.  It  is  not  necessary  to  assume 
that  the  natural  mode  of  division  completely  deter¬ 
mines  the  sizes  and  shapes  of  the  individual  regions, 
but  that  it  does  determine  completely  the  quantity 
log  11,  where  Q  represents  the  total  number  of  recognis- 
ably  different  ways  in  which  the  particles  can  be 
distributed  among  the  regions. 

II.  It  is  shown  that  the  basic  assumption  laid  down 
regarding  the  natural  division  of  the  field  of  specific¬ 
ations  describing  the  states  of  individual  particles 
into  regions  so  as  to  give  unique  significance  to 
log  Q  includes  within  itself  the  second  law  of  thermo¬ 
dynamics.  The  mode  of  partition  for  an  ideal 
monatomic  gas  is  considered.  A.  J.  Mee. 

Thermodynamic  equilibrium  in  the  universe. 
F.  Zwicky  (Proc.  Nat.  Acad.  Sci.,  1928,  14,  592— 
597). — The  postulate  of  a  thermodynamic  equilibrium 
in  the  universe  as  ordinarily  applied  leads  to  con¬ 
flicting  results  as  regards  the  distribution  of  radiation 
in  the  universe  and  the  equilibrium  between  matter 
and  radiation.  The  basis  of  the  problem  must  be 
extended  if  it  is  to  agree  with  actual  conditions,  the 
postulate  being  applied  to  the  whole  chain  of  re¬ 
actions  :  radiation  —  protons  and  electrons  - —  higher 
nuclei  —  dust  particles  - —  gaseous  nebulae  —  stars 
- —  swarms  of  stars  (galactic  systems) .  A  consistent 
statistical  treatment  of  the  equilibrium  of  these 
different  forms  of  matter  in  the  universe  on  the  basis 
of  the  postulate  seems  likely  to  give  results  in  agree¬ 
ment  with  the  facts.  ~  A.  J.  Mee. 

Thermodynamic  integration  factor  for  the 
derivation  of  the  general  form  corresponding 
with  the  van  der  Waals-Clausius  equation. 
A.  Press  (Z.  Physik,  1928,  49,  306— 310).— Mathe¬ 
matical.  It.  W.  Lunt. 

Thermodynamic  calculations  [for  hydro™ 
carbons],  D.  F.  Smith  (Ind.  Eng.  Chem.,  1928, 
20,  859 — 860). — Calculated  free  energy  values  for 
hydrocarbons  are  often  based  on  unsatisfactory 
thermal  data  and  are  untrustworthy.  Even  when 
they  are  accurate,  predictions  relative  to  the  products 


of  reactions  which  are  based  on  free  energy  alone 
arc  fallacious,  as  the  reaction  velocity  is  an  important 
additional  factor.  G.  Irwin. 

Free  energy  of  formation  of  fused  alkali 
hydroxides.  G.  Devoto  (Gazzetta,  1928,  58,  450 — 
457  ;  cf.  this  voh,  135,  955). — The  polarisation  curves 
for  the  fused  hydroxides  of  lithium,  sodium,  and 
potassium  have  been  derived  b}r  the  method  pre¬ 
viously  described.  Owing  to  decomposition  the 
values  for  lithium  hydroxide  are  untrustworthy,  but 
from  the  measurements  with  fused  sodium  hydroxide 
and  potassium  hydroxide  the  free  energies  of  form¬ 
ation  of  these  compounds  have  been  determined  for 
.  temperatures  between  400°  and  700°. 

F.  G,  Tryhorn. 

Calculation  of  the  fugacities  of  a  solution. 
G.  van  Lerberghe  (Bull.  Acad.  roy.  Belg.,  1928, 
[v],  14,  349 — 37 1 ) . — Mathematical.  The  formula  for 
the  fugacities  of  a  solution  previously  deduced  (Conipt, 
rend.,  1925,  181,  851)  may  be  derived  by  a  simpler 
method.  Analogous  formulas  applicable  to  special 
cases  of  dissolution  are  derived  by  the  asymptotic 
method  of  Bonder  (A.,  1925,  ii,  790)  and  the  applic¬ 
ation  of  these  to  the  systems  carbon  disulphide- 
niethylal,  ethyl  iodide-ethyl  acetate,  water-sulphuric 
acid  are  considered.  F.  G.  Tryhorn. 

Heat  capacity  and  entropy  of  caesium  alum 
from  18°  to  300°  Abs.  Entropy  of  aluminium 
ion.  Potential  of  the  aluminium  electrode  from 
thermal  data.  W.  M.  Latimer  and  B.  S.  Greens- 
feldee  (J.  Amer.  Chem.  3oc.,  1928,  50,  2202 — 
2213). — The  heat  capacity  of  caesium  alum  measured 
between  18°  and  300°  Abs.  gives  the  entropy  at 
298*1°  Abs,  as  163*85  g.-cal./l°.  The  f.  p.  of  caesium 
and  rubidium  alum  solutions  were  determined  between 
0*0017  and  0*01243/,  The  f,-p.  depressions  of  the  two 
salts  are  identical  linear  functions  of  the  concentra¬ 
tion.  From  these  results  the  activity  coefficients 
of  the  alums  are  computed.  The  heat  of  dissolution 
of  caesium  alum  is  +  13,560+25  g. -cal. /mol.  at  298*1° 
Abs.,  and  from  these  results  the  entropy  of  the 
aluminium  ion  in  hypothetical  one-molal  solution  is 
—70*9  g.-cal./l°  per  mol.  at  298*1°  Abs.,  giving 
+  1*69+0*01  volts  as  the  potential  of  the  aluminium 
electrode.  S.  K.  Tweedy. 

Heat  of  combustion  of  benzoic  acid  in  inter- 
national  joules.  W.  Jaeger  and  H.  von  Steix- 
wehr  (Z.  physikal.  Chem.,  1928,  135,  305 — 346). — 
The  heat  of  combustion  of  benzoic  acid  has  been 
redetermined  using  the  same  calorimeter  as  was 
used  by  Fischer  and  Wrede  {ibid,,  1909,  09,  218). 
The  apparatus  has  been  improved  by  the  intro¬ 
duction  of  a  stirring  device  underneath  the  bomb  and 
an  improved  recorder  for  marking  the  commencement 
and  end  of  the  period  of  electrical  heating  used  in 
standardising  the  calorimeter.  The  calculations  in¬ 
volved  in  using  a  platinum  thermometer  to  measure 
temperatures  have  been  revised  and  an  allowance 
has  been  made  for  the  heat  evolved  by  the  iron  wire 
used  to  start  combustion.  The  applicability  of 
Newton's  law  of  cooling  to  the  temperature  rise  of 
the  calorimeter  was  tested  and  found  valid.  Benzoic 
acid  of  special  purity  from  two  sources  was  used. 
The  mean  result  ol  seventeen  experiments  gave 
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20437  kilojoules  per  g.  at  19*3°  as  the  heat  of  com¬ 
bustion  ol  benzoic  acid  (cf,  Fischer  and  Wrede, 
26-449 ;  Dickinson,  20*430).  The  mean  of  these 
three  values,  26*441  kilojoules  per  g.,  together  with 
the  heat  equivalent  (1  g.-cal.=4*1842  joules  at  15°), 
gives  6319*3  g.-cal.  per  g.  as  the  heat  of  combustion 
of  benzoic  acid*  W.  E.  Downey. 

Heat  of  dilution  of  solutions  of  low  concen¬ 
tration.  S.  M.  Maud k  (Z.  physikal.  Chem.,  1928, 
135,  209). — Heats  of  dilution  have  been  determined 
for  the  following  :  sucrose,  chloral  hydrate,  glycine, 
carbamide,  and  mercuric  cyanide ;  hydrochloric, 
nitric,  sulphuric,  salicylic,  and  benzoic  acids;  lithium 
and  sodium  chlorides  and  sodium  nitrate*  The 
results  are  in  agreement  with  Nernsffs  theory  (cf, 
this  vol,,  127,  368).  R.  A,  Morton. 

Heat  of  dilution  of  salts  at  low  concentrations. 
W.  Nernst  and  W.  Orthmann  (Z.  physikal.  Chem., 
1928,  135,  199— 208).— See  A.,  1927,  733. 

R.  A.  Morton. 

Strong  electrolytes  and  the  dependence  of 
conductivity  on  P<D,  G.  Joos  (Physikal.  Z>,  1928, 
29,  570). — Polemical  against  Gyemant  (this  vol.,  953). 

W.  E.  Downey. 

Transport  number  of  the  cation  in  aqueous 
solutions  of  nickel  salicylate.  F.  E,  Jones  and 
C.  R.  Bury  (J.  Physical  Chem.,  1928,  32,  1272 — 
1275 ;  cf.  A.,  1927,  315). — Transport  numbers  deter¬ 
mined  at  25°  throughout  the  range  0*02 — 0*2  mol./ 
1000  g.  water  (maximum  solubility  at  25°)  in  aqueous 
solutions  of  nickel  salicylate  decrease  from  0*612  to 
0*573,  and  indicate  that  the  salt  ionises  for  the  most 
part  in  a  normal  manner.  The  anomalous  decrease 
in  transport  number  with  increasing  concentration 
indicates  the  presence  of  small  amounts  of  a  complex 
acid  ion.  ’  L.  S.  Theobald. 

Theoretical  potential  of  alkaline- earth  metals. 
G,  Devoto  (Z.  Elcktrochcni.,  1928,  34,  326 — 327). — 
Polemical  against  Drossbach  (this  vol.,  481).  The 
results  of  Roth  and  Chall  (ibid.,  593)  are  in  close 
agreement  with  those  of  the  author. 

L.  F.  Gilbert. 

Normal  potential  of  the  iodine-iodide  elec¬ 
trode.  G.  Jones  and  E,  B.  Kaplan  (J.  Amen 
Chem.  Soe.,  1928,  50,  2066— 2076).— The  change  in 
activity  of  the  iodide  ion  with  dilution  is  computed 
from  the  E.M.F.  of  the  concentration  cells  Ag,AgI] 
0  T  J\T«KI  \xN - K 1  i Agl, Ag .  Reproducible  results  were 
obtained  only  when  a*  exceeds  0-02.  The  activity 
coefficients,  /,  at  25°  are  given  by  the  formula  (cf. 
Sc  ate  hard,  A.,  1925,  ii,  397)  ;  log/—  6425c— 0*373yc. 
The  E31J\  of  the  cell  Pfc,I2(6‘)|0-01iY-KJ|04iY-calomel 
electrode  is  —0*3374  volt  at  25°  and  —0*3275  volt 
at  0°.  The  B3LF.  of  the  cells  P  t  jauY -KI ~f 12( unsat . ) j 
xN -K I + l2(s} | Pt  are  recorded,  where  #=» 0*01,  0-02, 
0*05,  and  0*1,  the  low  concentration  of  the  unsaturated 
solution  being  determined  by  means  of  the  equi- 
librator  (this  vol.,  863).  From  the  results  the  normal 
potential  of  the  saturated  iodine-iodide  electrode, 
with  the  iodide  ion  at  unit  activity,  against  the 
normal  calomel  electrode  is  calculated  to  be  —0*2544 
volt  at  25°  and  —0*2522  volt  at  0°.  The  value  against 
the  normal  hydrogen  electrode  is  —0*5362  volt  at  25T 

S.  K.  Tweedy. 

4  B 


Influence  of  movement  of  electrolyte  on  the 
steadiness  of  the  potential  of  the  oxygen  elec¬ 
trode.  H.  V.  Tartar  and  V*  E.  Wellman  (J. 
Physical  Chem.,  1928,  32,  1171 — 1177). — A  study 
of  the  influence  of  movement  of  the  electrolyte  on 
the  potential  of  the  oxygen  electrode  in  acid,  neutral, 
and  alkaline  solutions  shows  the  potential  to  remain 
steady  for  a  constant  rate  of  flow  of  the  electrolyte. 
Bright  platinum  electrodes  gave  values  reproducible 
to  within  a  few  (3)  millivolts  with  a  carefully- con¬ 
trolled  rate  of  flow,  but  heavily  platinised  electrodes 
show  “  drift of  potential  and  are  affected  to  a 
greater  extent  by  the  rate  of  flow  of  the  electrolyte. 
The  apparatus  used  is  described.  The  behaviour  of 
the  oxygen  electrode  is  most  easily  interpreted  by 
assuming  the  formation  of  a  soluble  substance, 
possibly  hydrogen  peroxide.  L.  S.  Theobald. 

Electrokinetic  potential  between  the  solid 
and  liquid  states  of  a  single  substance.  P. 
Faibbrgther  and  F.  Worm  well  (J.G.S.,  1928, 
1991 — 1997)* — Observations  on  the  contact  potential 
between  the  solid  and  liquid  forms  of  a  substance 
have  been  made  by  a  eataphoretie  method  in  which 
the  movement  of  the  suspended  solid  in  an  electric 
field  of  50—100  volts /cm.  was  measured ,  The  solid 
is  positively  charged  and  the  P.D.  is  in  all  cases  less 
than  that  for  glass  in  distilled  water.  The  largest 
value  is  shown  by  ice  in  water,  and  no  P.D.  could  be 
detected  with  benzene  and  other  substances  of  low 
dielectric  capacity.  This  apparent  contradiction  of 
Coehn’s  rule  is  discussed  with  reference  to  Errcra’s  sug¬ 
gestion  (this  vol.,  705)  that  the  transition  from  liquid 
to  solid  involves  an  intermediate  state  in  which  the 
associated  molecules  have  an  electric  moment  greater 
than  that  of  the  ordinary  molecules*  J.  Grant* 

Reduction  potential  and  oxidation.  L.  Rap- 
kine  (Compt.  rend.  Soc.  Biol.,  1927,  96,  1280 — 
1282;  Chem.  Zentr.,  1928,  i,  706). — In  certain  cellular 
oxidations  the  mobilisation  of  hydrogen  and  simul¬ 
taneous  activation  of  molecular  oxygen  must  be 
postulated.  A.  A.  Eldridoe* 

Diffusion  of  a  hydrogen  potential  or  reduction 
potential  through  platinum  and  palladium. 
R,  Kohler  (Z.  physikal.  Chem*,  1928,  135,  369 — 
382). — If  a  hydrogen  potential  is  set  up  on  the  outer 
side  of  a  platinum  crucible  of  0*05—0*10  mm.  wall 
thickness,  the  effect  slowly  appears  on  the  inner  side 
of  the  crucible.  The  hydrogen  potential  may  be  set 
up  by  cathodic  polarisation  or  by  chromous  chloride. 
For  changes  in  the  inner  potential  not  exceeding 
80  millivolts  the  time  taken  is  such  that  the  hydrogen 
must  diffuse  proportionately  to  the  square  of  the 
thickness  of  the  platinum.  The  diffusion  through 
palladium  obeys  the  law  of  diffusion.  The  diffusion 
effect  of  the  reduction  potential  of  twelve  various 
reducing  agents  through  thin  palladium  (0*02  mm,) 
has  also  been  examined.  It  is  found  that  the  diffusion 
effect  is  greater  the  greater  is  the  reduction  potential 
of  the  substance  used*  The  reduction  potential 
depends,  also,  on  the  hydrogen  absorption  of  the 
palladium.  Continual  use  of  a  palladium  plate 
enlarges  the  pores  and  thus  gives  different  values  for 
the  rate  of  diffusion.  Absorption  and  outgassing 
open  up  the  metal  structure.  W.  E.  Downey. 
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Extrapolation  of  E.M.F.  measurements  to 
unit  ionic  activity.  D.  I.  Hitchcock  (J.  Amer. 
Chem.  Soc.,  1928,  50,  2076— 2079).— The  E.M.F .  of 
a  cell  such  as  Ag,  AgCl | HC1  j H2 ,  the  mean  activity  of 
the  ions  being  y ,  is  given  by  (1)  E—E0—2k  log  M— 
2k  log  y,  where  M  is  the  molality  of  the  acid  and 
k=2'3RT  jnF .  According  to  the  Debye-Hiickel 
theory,  (2)  —log  y=Q-5-\/M—BM.  Combination  of 
(1)  and  (2)  gives  E+2/c  log  M — k^/M —E*  — D0— 
2kBM}  which  is  a  linear  relation  between  E*  and  M 
and  may  be  used  for  extrapolation.  The  method, 
which,  if  a  spline  is  used,  is  in  agreement  with  the 
complete  theoretical  equation  of  Hiickel  up  to  QT M, 
is  applied  to  the  above  cell  at  20°,  25°,  and  30°,  the 
respective  values  of  E0  being  0*2253,  0*2223,  and 
0*2193  volt.  S.  K.  Tweedy. 

Antimony-antimony  trioxide  electrode  and 
its  use  as  a  measure  of  acidity.  E.  J.  Roberts 
and  F.  Fenwick  (J.  Amer.  Chem.  Soc.,  1928,  50, 
2125— 2147).— Cubic  antimony  trioxide  undergoes 
transition  to  the  orthorhombic  variety  at  570°^  10°, 
the  free  energy  change  of  the  transformation  being 
+  1300A2G0  g.-caL/mol.,  and  the  free  energy  of 
formation  of  the  cubic  oxide  —149,690  g.-eal./mol. 
at  25°.  Antimony  trioxide  formed  by  the  hydrolysis 
of  the  trichloride  consists  chiefly  of  orthorhombic 
crystals.  The  potential  of  the  antimony-antimony 
tri oxide  electrode  attains  its  maximum  accuracy 
when  unstable  solid  phases  (e.g.9  orthorhombic  oxide) 
and  dissolved  oxygen  are  eliminated  and  when  the 
equilibrium  is  approached  from  the  alkaline  side. 
Under  these  conditions,  using  cubic  oxide,  the  poten¬ 
tial  is  a  linear  function  of  the  logarithm  of  the 
hydrogen-ion  activity  of  the  solution  and  has  the 
value  0*  1445 i  0*002  volt  with  respect  to  a  hydrogen 
electrode  in  a  solution  of  the  same  activity  at  25°. 
Air  need  not  be  excluded  if  the  electroaffinity,  E0,  is 
fixed  by  means  of  two  or  more  buffers  in  the  desired 
range.  The  following  concentrations  must  not  be 
exceeded  in  the  electrode  :  hydrochloric  acid,  0*161/ ; 
phosphoric  acid,  0*151/ ;  sulphuric  or  nitric  acid, 
11/ ;  sodium  hydroxide,  2 If.  The  electrode,  because 
it  is  permanent,  constant,  and  requires  only  little 
attention,  is  considered  to  be  superior  to  the  hydrogen 
electrode.  The  pK  values  at  25°  of  certain  buffer 
solutions  were  measured  against  the  hydrogen  elec¬ 
trode.  Data  from  two  sources  lead  to  a  calculated 
value  of  —0*3341  volt  for  the  potential  of  the  deci- 
normal  calomel  electrode.  S.  K.  Tweedy. 

P.D.  measurements  with  a  ferromagnetic 
compound  of  manganese  and  arsenic.  L.  F. 
Bates  (Phil.  Mag.,  1928,  [vii],  0,  593—597;  ef.  this 
vol.,  468).— The  P.D.  between  a  hot  electrode  of  the 
above  alloy  in  contact  with  manganous  ions  against 
a  similar,  cold  electrode  is  investigated  as  a  function 
of  the  temperature  difference.  Pronounced  changes 
occur  as  the  substance  passes  through  its  magnetic 
critical  temperature.  8.  K.  Tweedy. 

Current  density-potential  measurements.  A. 
Dadiekj  (Z.  Elektrochem.,  1928,  34,  301—305). — 
Examples  are  given  of  the  satisfactory  determination 
of  decomposition  potentials  in  the  electrolysis  of 
solutions  by  commencing  with  high  voltages  and 
gradually  diminishing  them,  where  abnormal  current- 


voltage  curves  would  result  on  raising  the  voltage 
from  zero  (cf.  Monatsh.,  1926,  47,  471). 

L,  F.  Gilbert, 

Valency,  X,  Electrometric  titration  of  Ver¬ 
non's  a-  and  (3 -dimethyltellur onium  bases.  F.  L. 
Gilbert  and  T.  M.  Lowry  (J.C.S.,  1928,  1997— 
2010;  cf.  this  vol.,  349). — The  molecular  conductivity 
of  the  a- base  at  25°  increases  from  3  to  6  and  that 
of  the  (3 -base  from  31  to  36  for  an  increase  in  v  from 
32  to  512.  In  both  cases  saturation  with  carbon 
dioxide  increases  p  to  about  40  (a; =32),  but  the  normal 
value  is  restored,  when  a  current  of  pure  air  is  passed 
through  the  solutions.  Conductivity-titration  curves 
show  breaks  corresponding  with  the  compound 
[TeMe2OH]Cl,  but  afford  no  indication  of  a  more 
basic  compound  or  of  the  normal  salt.  In  addition, 
titrations  of  the  (3 -base  with  a  glass  electrode  show  a 
second  inflexion  at  about  50%  neutrality  correspond¬ 
ing  with  the  basic  salt,  2TeMe20,HCl,  which  has  not 
been  obtained  in  the  free  state,  although  the  form¬ 
ation  of  Vernon’s  oxy-  and  dioxy- iodides  is  not 
indicated.  The  f.-p.  data  taken  during  progressive 
neutralisation  confirm  the  conclusion  that  the  free 
bases  are  only  slightly  dissociated  in  the  solution,  the 
i-faetor  in  both  cases  being  about  1*1,  whilst  the 
hydroxy-halides  are  dissociated  almost  completely. 
Details  are  given  of  the  products  deposited  from 
solution  during  neutralisation  by  hydriodic  acid, 

J,  Grant, 

Cells  [with  unattackable  electrodes]  contra¬ 
dicting  the  second  principle  of  thermodynamics. 

V.  Karpen  (Compt.  rend.,  1928,  187,  418—420 ;  cf. 
this  vol.,  246). — The  E.M.F.  of  a  cell  formed  by  a 
well-platinised  platinum  anode  and  an  Acheson 
graphite  cathode  in  air-free  distilled  water,  or  in  a 
saturated  solution  of  sodium  hydroxide,  depends  on 
the  temperature  and  varies  in  sense  and  magnitude 
according  to  the  proportion  of  dissolved  air.  Since 
the  electrodes  are  not  likely  to  be  attacked  under 
these  conditions,  and  since  the  heat  of  reaction 
calculated  by  the  second  law  of  thermodynamics 
from  the  E.M.F.  of  the  cell  is  of  an  abnormal  magni¬ 
tude  and  varies  abnormally  with  the  temperature, 
such  cells  appear  to  contradict  this  law.  J.  Grant. 

Periodic  passivity  of  chromium  and  chromium 
alloys,  and  the  influence  of  temperature  on 
passivity  potentials.  B.  Strauss  and  J.  Hinnu- 
rer  (Z.  Elektrochem.,  1928,  34,  407— 415).— An 
apparatus  is  described  for  the  continuous  registration 
of  the  potential  at  an  electrode,  and  by  means  of  it 
the  potentials  in  dilute  sulphuric  acid,  dilute  hydro¬ 
chloric  acid,  and  mixtures  of  both,  of  chromium-iron 
alloys  and  chromium-nickel-iron  alloys  of  varying  com¬ 
position  which  could  be  rendered  passive,  have  been 
measured  over  several  days.  It  is  found  that  periodic 
phenomena  occur,  not  only  with  chromium,  but  also 
with  the  alloys  (cf.  Adler,  A.,  1912,  ii,  891).  A 
necessary  condition  for  the  active-passive  change  is 
the  presence  of  two  phases  which  act  as  local  elements. 
In  one  case  the  second  element  is  iron  carbide, 
separated  out  from  the  austenite  present,  and  in  the 
other  case  it  is  iron  oxide.  Theories  of  passivity  are 
discussed,  and  it  is  pointed  out  that  the  assumption 
of  an  oxygen  film  as  the  cause  of  passivity  explains 
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the  fact  that  the  change  from  active  to  passive  metal 
and  vice  versa  takes  place  continuously  and  without 
transition  potential ;  if,  on  the  other  hand,  the  oxide 
skin  theory  is  accepted,  a  definite  transition  potential 
should  occur.  A  mechanism  is  suggested  for  the 
periodic  phenomenon,  based  on  the  action  of  local 
elements  and  on  the  occurrence  of  a  concentration 
polarisation.  Investigation  of  the  influence  of  change 
of  temperature  on  passivity  potentials  shows  that, 
under  certain  conditions,  the  normal  effect  of  fall  of 
potential  with  rising  temperature  may  be  masked, 
and  the  potential  may  even  rise.  This  phenomenon 
is  explained  from  the  point  of  view  of  the  oxygen- 
film  theory.  L.  L.  Birctjmshaw. 

Detonation-wave  in  gaseous  mixtures  and  the 
pre-detonation  period.  W.  Payman  (Proe.  Roy. 
Soc.,  1928,  A,  120,  90— 109).— Intense  compression- 
or  “  shock-” waves  may  be  sent  through  a  gaseous 
mixture  by  detonating  or  rapidly  burning  a  solid  or 
gaseous  explosive  in  contact  with  the  mixture.  By 
means  of  an  adaptation  of  Topler’s  “  Sehlieren  ” 
method,  photographic  records  have  now  been  obtained 
of  the  shape  and  appearance  of  the  hitherto  invisible 
shock-wave  and  of  its  speed  of  propagation,  and  these 
have  been  used  to  supplement  and  extend  the  inform¬ 
ation  obtained  by  other  workers  using  direct  methods 
of  photography  only.  The  method  (for  full  details 
see  Payman  and  Robinson,  B.,  1926,  421 ;  Payman 
and  Shepherd,  B.,  1927,  30)  has  been  applied  to  a 
study  of  the  pre-detonation  period,  and  in  particular 
of  the  mode  of  inception  of  detonation  in  a  gaseous 
mixture.  The  effect  of  the  position  of  the  point  of 
ignition  (an  electric  spark)  on  the  initial  movement 
of  the  flame  in  a  closed  tube  has  been  examined, 
and  an  explanation  advanced  for  the  observed  retard¬ 
ation  of  the  flame,  which  suggests  that  it  occurs 
simultaneously  with  the  break-up  of  the  flame  front 
into  two  separate  portions  moving  in  opposite  direc¬ 
tions.  The  character  of  the  compression- waves  has 
previously  been  postulated  from  their  effects  on  the 
flame.  It  is  now  shown  that  they  are  not  due  to 
the  spark,  as  has  been  hitherto  supposed.  They  are 
much  more  marked  than  the  spark-wave,  and  travel 
at  a  speed  much  greater  than  that  of  sound  in  the 
gaseous  medium  through  which  they  are  passing. 
They  appear  to  have  their  origin  in  the  gases  behind 
the  flame  front,  i,e.}  in  gases  in  which  the  process 
of  combustion  has  begun  some  time  previously,  and 
are  probably  due  to  renewed  chemical  activity  behind 
the  flame  front.  Direct  evidence  in  favour  of  the 
theory  of  renewed  chemical  activity  has  been  obtained 
by  Ellis  and  Wheeler  (A.,  1927,  317).  Under  the 
experimental  conditions  and  with  the  mixtures  used, 
the  detonation-wave  also  always  appears  to  have  its 
origin  behind  the  flame  front.  Experiments  to  ascer¬ 
tain  under  what  conditions  the  detonation- wave 
might  be  set  up  in  advance  of  the  flame  gave  negative 
results.  Investigations  have  also  been  made  of  the 
influence  of  the  compression-waves  on  the  movements 
of  the  flame  when  restrictions  are  present  before 
detonation  is  set  up,  on  their  mode  of  propagation 
during  the  suppression  of  detonation  when  the  flame 
passes  from  a  narrow  into  a  wider  tube,  and  on 
the  effect  of  ignition  by  a  fuse  or  detonator  on 


the  initial  movement  of  the  flame  in  electrolytic 
gas.  L.  L.  BmcuMSKAW. 

Striated  photographic  records  of  explosion 
waves.  II.  Explanation  of  the  strise,  C.  Camp¬ 
bell  and  A.  C.  Finch  (J.C.S.,  1928,  2094—2106 ; 
cf.  A.,  1927,  833). — Since  striae  of  gradually  increasing 
periods  are  obtained  when  conical  explosion  tubes 
are  used,  they  cannot  be  accounted  for  by  vibrations 
in  the  photographic  apparatus.  Longitudinal  or 
transverse  vibrations  in  the  walls  of  the  explosion 
tube  are  also  eliminated  as  a  cause  of  the  phenomenon, 
because  the  periods  of  the  striae  are  the  same  for 
rubber  and  glass  tubes  and  also  for  glass  tubes 
embedded  in  concrete.  Photographs  of  the  flame 
taken  (a)  through  two  windows  at  right  angles  and 
(b)  with  the  explosion  tube  pointing  towards  the 
camera  show  that  the  flame  traverses  a  helical  path. 
.  Further,  photographs  of  the  flame  taken  through  a 
horizontal  slit  in  a  vertical  tube  indicate  that  a  lumin¬ 
ous  tail  of  flame  persists  for  an  appreciable  time  and 
that  this  tail  is  also  rotating.  It  is  suggested  that 
the  striae  may  be  most  satisfactorily  explained  by 
assuming  that  the  gaseous  mixture  is  itself  in  a  state 
of  rotation.  F.  J.  Wilkins. 

Combination  of  hydrogen  and  oxygen  by 
electric  discharges.  R.  D.  Rusk  (Physical  Rev., 
1928,  [ii],  32,  287 — 292).- — When  a  mixture  of  hydro¬ 
gen  and  oxygen  (2  :  1  vols.)  is  ignited  by  an  electric 
spark  or  hot  wire  at  about  3  cm.  pressure,  the  usual 
explosion  becomes  a  more  quiet  combustion  with 
visible  flame  ;  below  this  pressure  combination  occurs 
only  by  collision.  Logarithmic  decrease  in  pressure 
was  obtained  in  equivalent  volumes  in  the  Geissler 
discharge  for  constant  current,  whilst  excess  of 
oxygen  increased  and  excess  of  hydrogen  decreased 
the  rate  of  combination.  The  number  of  water 
molecules  formed  per  pair  of  ions  at  the  lower  pres¬ 
sures  is  much  less  than  unity,  but  increases  with 
increasing  pressure,  and  approximates  to  unity  at  a 
pressure  such  that  the  time  between  molecular  colli¬ 
sions  is  of  the  order  of  magnitude  of  the  life  of  an 
excited  hydrogen  atom.  A,  A.  Eldridge. 

Decomposition  of  nitrogen  pentoxide.  I, 
U nimolecnlar  reaction  and  its  arrest  at  low 
pressures.  G.  Sprenger  (Z.  physikal.  Chem,, 
1928,  136,  49 — 76). — Nitrogen  pentoxide  reacts 
almost  instantaneously  with  nitric  oxide  and  with 
nitrogen  trioxide.  The  complete  decomposition  equa¬ 
tion  2N20b=0o+4N02=^±:2N204  is  the  result  of  a 
primary  decomposition  N205=N203+02  accompanied 
by  the  secondary  reactions  K263+N265=4ND2^=a 
2N204  and  N0+N205=3N02^=±=1*5N204.  At  pres¬ 
sures  between  0*01  mm.  and  005  mm.  the  reaction 
no  longer  follows  its  normal  course  :  on  allowing  the 
pentoxide  to  pass  from  a  small  vessel  at  about 
15  mm.  pressure  to  a  larger  one  at  about  0-01  mm. 
pressure,  the  ordinary  reaction  commences  with  about 
the  normal  velocity,  but  is  then  arrested.  The  results 
obtained  are  discussed  relatively  to  those  of  Hirst 
and  RideaL  H.  F.  Gillbe. 

Kinetics  of  nitrous  acid.  IV.  Kinetics  of 
nitrous  acid  formation  from  nitric  acid  and 
nitric  oxide.  E.  Abel,  H.  Schmid,  and  S.  Ba bad 
(Z.  physikal  Chem.,  1928,  136,  135— 145).— The 
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velocity  of  the  total  reaction  HN03+2N0+H20^=^ 
3HN02  is,  if  the  back  reaction  be  eliminated,  inde¬ 
pendent  of  the  partial  pressure  of  nitric  oxide,  but 
proportional  to  the  concentration  of  hydrogen  and 
nitrate  ions  and  of  nitrous  acid ;  the  reaction  is  thus 
autocatalytic.  The  velocity  diminishes  as  the  ionic 
concentration  increases.  The  retardation  produced 
by  sulphate  ions  is  ascribed  to  the  removal  of  hydrogen 
ions  by  the  formation  of  HS04  ions.  The  rate  of  form¬ 
ation  of  nitrous  acid  is  given  by  &[HK02][H*][N 03'] , 
where  k  has  a  value  varying  from  1*6  to  0*8  as  the 
ionic  concentration  rises  from  zero  to  \-\M,  time  being 
expressed  in  minutes.  The  mechanism  of  the  reaction 
is  given  by  H#4~N03'+HN0o — >*No04+H20,  followed 
by  N204+2NO+2H20 — >4HN02.  H.  F.  Gillbe. 

Transition  of  butyl  bromide.  G.  Djenger  (Z. 
physikal.  Chem,,  1928,  136,  93— 134),— The  velocity 
of  the  reaction  isobntyl  bromide  tert. -butyl  brom¬ 
ide  has  been  determined  at  a  number  of  temperatures 
between  178*5°  and  240°.  Michael’s  observation, 
viz,,  that  having  regard  to  the  position  of  equilibrium 
the  velocity  of  the  reaction  from  right  to  left  is  much 
too  small,  is  confirmed.  In  the  temperature  interval 
investigated  there  exists  a  range  over  which  the 
reaction  velocity  is  negligible,  but  is,  however,  attain¬ 
able  only  from  the  tert. -butyl  bromide  side. 

H.  F.  Gillbe. 

Hydrolysis  of  sucrose  by  acids  ;  hydrogen-ion 
concentration  and  hydrolysing  power.  H.  Golin 
and  (Mlle.)  A.  Ckaueun  (Bull.  Soc,  chim.,  1928, 
[iv],  43,  721—725;  cf,  A,,  1927,  115,  835),— Vari¬ 
ations  in  the  rates  of  inversion  of  sucrose  by  acid  do 
not  correspond  with  variations  in  the  sugar,  acid,  or 
hydrogen -ion  concentrations,  or  with  the  addition  of 
neutral  salts.  If,  therefore,  the  E.M.F.  of  a  con¬ 
centration  cell  is  strictly  proportional  to  the  hydrogen- 
ion  concentration  of  the  solution,  the  reaction  cannot 
be  considered  as  unimolecular  and  due  to  hydrogen 
ions  alone.  J.  Grant. 

Hydrolysis  of  o-benzoicsulphinide  (saccharin) 
and  of  o-sulphonamidobenzoic  acid.  K.  Tatjfel, 
C.  Wagner,  and  W,  Pbexss  (Z.  Elektrochem.,  1928, 
34,  281—291  ;  cf.  A.,  1926,  518). — 'The  hydrolysis  of 
o-benzoicsulphinide  and  of  the  intermediate  product 
o-sulphonamidobenzoic  acid  in  the  subsequent  con¬ 
version  into  ammonium  hydrogen  o-sulphobenzoate 
has  now  been  studied  quantitatively  in  detail.  Ion¬ 
isation  constants  for  the  above  substances  and  velocity 
coefficients  for  the  reactions  concerned  have  been 
obtained.  The  results  confirm  the  previous  view 
that  the  sweetness  of  food  products  containing 
i£  saccharin  ”  or  its  sodium  salt  is  only  slightly 
affected  by  heating  at  100°.  L.  F.  Gilbert, 

Kinetics  of  the  decomposition  of  calcium 
carbonate  hexahydrate.  B.  Topley  and  J.  Hume 
(Proc.  Roy.  Soc.,  1928,  A,  120,  211 — 221}.— A 
quantitative  study  has  been  made  of  the  endothermic 
reaction  CaC03,6H20= CaC03 + 6H20  by  means  of 
dila  tome  trie  measurements.  It  has  been  previously 
found  (A.,  1927,  526)  that  the  reaction  is  autocatalytic 
(the  velocity  passing  through  a  maximum  at  about 
50%  decomposition)  and  that  the  autocatalysis  is 
not  eliminated  by  fine  grinding  of  the  crystals.  The 
reaction  rate  is  influenced  by  the  inclusion  in  the 


hydrate  of  small  quantities  of  foreign  substances, 
and  is  also  extremely  sensitive  to  temperature.  The 
mechanism  of  the  change  is  discussed  from  the  point 
of  view  of  an  “  interface  reaction,”  in  which  the  only 
molecules  (ions  or  ionic  groups)  which  react  are  those 
in  a  layer  immediately  adjacent  to  molecules  in  the 
space  lattice  of  the  resultant  solid  phase.  This 
assumption  is  considered  to  be  fundamental  for  the 
explanation  of  the  apparent  autocatalysis  observed, 
A  priori ,  several  possibilities  are  considered,  but  the 
following  hypothesis  is  the  only  one  in.  accordance 
with  the  sigmoid  form  of  the  decomposition  curve 
obtained  experimentally :  when  the  frequency  of 
nucleus  (calcite)  formation  on  the  surface  of  a  particle, 
and  the  rate  of  propagation  of  the  change  from  a 
point  where  a  nucleus  has  formed,  are  relatively  such 
that  the  majority  of  the  particles  have  at  least  one 
nucleus  before  more  than  a  very  small  fraction  of  the 
total  reaction  has  taken  place,  then  the  total  area  of 
the  interface  for  all  the  particles  will  increase  as  the 
reaction  proceeds,  and  pass  through  a  maximum. 
The  observed  reaction  rate  is  proportional  to  the  area 
of  this  interface.  It  is  shown  that  the  increase  in 
the  velocity  of  the  reaction  is  due  to  a  true  temper¬ 
ature  effect,  and  not  to  an  increase  in  the  effective 
surface  due  to  break-up  of  the  crystals  at  the  higher 
temperature.  On  the  basis  of  the  above  views,  an 
expression  is  obtained  which  gives  a  curve  for  the 
decomposition  velocity  which  falls  off  less  rapidly 
than  the  experimental  curve.  Reasons  are  suggested 
for  this.  A  consequence  of  the  view  that  the  reaction 
spreads  from  a  limited  number  of  nuclei  is  that  the 
rate  dajdt  should  increase  as  the  particle  radius 
diminishes.  This  is  shown  to  be  the  ease.  The  tem¬ 
perature  coefficient  lias  been  measured  from  0°  to  15°, 
and  the  empirical  Arrhenius  constant  A  calculated 
from  d  loge  IcjdT = A  jRT2.  For  crystals  of  hexahydr- 
ate  prepared  from  solutions  containing  Cu(NH3)4++, 
A  was  found  to  be  41 ,350,  and  from  lime-sucrose 
solutions,  it  was  35,780.  A  kinetic  mechanism  is 
suggested  which  involves  the  vibration  frequency  of 
ions  in  the  interface  between  the  two  solid  phases, 
and  the  distribution  of  energy  among  the  vibrating 
ions.  L.  L.  Bircumshaw. 

Reaction  between  nitrogen  pentoxide  and 
ozone.  H.  J.  Schumacher  and  G.  Sfrengbr  (Z. 
physikal.  Chem.,  1928,  136,  77— 92),— The  reaction 
between  nitrogen  pentoxide  and  ozone  is  bimolecular, 
and  is  probably  a  result  of  a  series  of  chain  reactions. 
In  agreement  with  the  work  of  Warburg  and  Leit- 
hauser,  a  new  oxide  of  nitrogen,  probably  N03,  is 
formed  during  the  reaction.  H.  F.  Gillbe. 

Corrosion  by  acids  and  rusting  of  Iron  con« 
taining  copper.  S.  S,  Steinberg. — See  B.,  1928, 
674, 

Principles  of  polymerisation.  J.  Scheiber 
(Chem.  Umschau,  1928,  35,  181—190).— Various 
examples  of  polymerisation  (simple  and  complex)  are 
considered  in  an  endeavour  to  derive  general  principles 
of  the  mechanism.  The  presence  of  an  unsaturated 
grouping  is  recognised  as  the  activating  factor  in 
polymerisation,  the  degree  of  which  depends  on 
external  conditions  (temperature,  catalysts,  etc.)  as 
well  as  on  the  state  of  aggregation.  The  effect  on 
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polymerising  power  of  substituent  groups  in  the 
molecule  is  discussed  and  general  rules  for  their 
action  are  derived.  E.  Lewkowitsch. 

Acid  and  salt  effects  in  catalysed  reactions. 

XV.  Catalytic  activity  of  hydrochloric  acid  in 
the  hydrolysis  of  ethyl  acetate.  H.  M,  Dawson 
and  W.  Lowson  (J.C.S.,  1928;  2146—2154;  cf. 
Burned  and  Pfanstiel,  A.,  1922,  ii,  255).— The 
catalytic  effects  produced  by  hydrochloric  acid  in  the 
hydrolysis  of  ethyl  acetate  have  been  examined  over 
a  range  of  acid  concentration  of  0-0002 — 0*23/. 
The  initial  velocity  was  in  all  cases  proportional  to 
the  concentration  of  the  acid.  The  catalytic  activity 
of  the  hydrogen  ion  would  thus  appear  to  be  deter¬ 
mined  by  its  concentration  and  not  by  its  thermo¬ 
dynamic  activity.  This  result  indicates  that  the 
primary  reaction  is  one  which  is  not  affected  by  the 
ionic  environment.  It  is  suggested,  therefore,  that 
hydrolysis  is  preceded  by  the  interaction  of  hydrogen 
ions  with  electrically  neutral  ethyl  acetate  molecules. 

F.  J.  Wilkins. 

Acid  and  salt  effects  in  catalysed  reactions. 

XVI.  Catalytic  effects  in  the  iodinatio n  of 
mesityl  oxide.  fi.  M.  Dawson  and  A.  Key  (J.C.S., 
1928,  2 1 54 — 2 165)  .—The  reaction  between  mesityl 
oxide  and  iodine  in  dilute  aqueous  solution  is  similar 
to,  but  more  rapid  than,  the  reaction  between  acetone 
and  iodine.  It  is  catalysed  by  acids,  and  for  a  given 
concentration  of  hydrogen  ions  its  velocity  is  propor¬ 
tional  to  the  concentration  of  mesityl  oxide  and 
independent  of  the  concentration  of  iodine.  The  rate 
of  disappearance  of  iodine  is  therefore  determined 
by  the  velocity  of  some  preliminary  transformation, 
probably  keto-enol  in  character,  of  the  mesityl  oxide. 
The  catalytic  coefficients  for  H+,  OH/%  H20,  CH3*C02H, 
CH3*C02%  H2POr,  and  HP04“  have  been  determined. 
The  relative  values  of  these  coefficients  for  the  mesityl 
oxide  reaction  differ  very  considerably  from  their 
relative  values  for  the  acetone  reaction.  The  course 
of  the  autocatalysed  reaction  can  be  explained  in 
terms  of  the  joint  catalytic  action  of  the  hydrogen 
ion  and  the  water  molecule. 

Pure  mesityl  oxide  has  no.  p.  — ■ 4T5°. 

F.  J.  Wilkins. 

Acidic  and  basic  catalysis  of  acetylation 
reactions.  J.  B.  Con  a  nt  and  G,  M.  Brammann 
(J.  Amer.  Chem.  Soe.,  1928,  50,  2305 — 2311). — 
Measurements  were  made  of  the  rate  of  acetylation  of 
P-naphthol  by  acetic  anhydride  in.  glacial  acetic  acid 
solutions  buffered  to  definite  hydrogen-ion  activities. 
The  rate  varied  nearly  a  million-fold,  and  was  depen¬ 
dent  on  the  acidity  or  basicity  of  the  medium.  The 
maximum  rate  was  at  pniK0Ae}  the  minimum  at 

about  psm 0Ac)  +2*0;  over  this  range  the  rate  was 
apparently  proportional  to  hydrogen-ion  activity. 
Between  +2*0  and  +5*0  the  rate  increased  again, 
showing  that  the  process  was  subject  to  both  acid 
and  basic  catalysis.  B.  K.  Callow. 

Definition  of  41  area  "  in  the  case  of  contact 
catalysts.  F.  H.  Constable  (Nature,  1928,  122, 
399 — 400). — The  maximum  area  of  a  contact  catalyst 
for  physical  chemical  purposes  is  the  area,  of  the 
envelope  of  the  unimoleeular  film  of  hydrogen  atoms 
closely  packed,  all  in  contact,  with  each  other  and 


with  the  catalyst  surface,  which  completely  covers  it. 
If  the  adsorbed  molecules  were  large,  the  area-  of  a 
very  irregular  surface  measured  by  the  number  of 
adsorbed  molecules  would  appear  to  decrease.  Bow¬ 
den  and  Ridcahs  method  (this  voh  1088)  would 
probably  give  smaller  results  than  correspond  with 
this  definition .  A .  A .  Eldridg e . 

Decomposition  of  hydrogen  peroxide  on  glass 
powder  in  the  presence  of  salts.  (Miss)  W.  M. 
Wright  (Z.  Elcktrochcm.,  .1928,  34,  298—300).— 
The  rate  of  decomposition  of  aqueous  hydrogen 
peroxide  in  the  presence  of  glass  powder  is  increased 
when  various  salts  are  added,  by  amounts  greater 
than  those  due  to  the-  salts  alone,  thus  confirming 
Elissafov’s  work  with  glass-wool  (A.,  1915,  ii,  081). 
Mercurous  chloride  acts  exceptionally,  its  addition 
retarding  the  rate  of  decomposition.  The  rate  of 
decomposition  in  presence  of  glass  powder  and  silver 
nitrate  has  been  particularly  carefully  studied  and  is 
proportional  to  the  amount  of  adsorbed  silver.  The 
adsorption,  on  glass  powder,  of  silver  ions  follows  the 
isotherm  a**cVn.  L.  F.  Gilbert. 

Autocatalysis  in  the  formation  and  decom¬ 
position  of  cupric  oxide.  J.  Okayama  (Z.  Elek- 
trocheim,  1928,  34,  294 — 298), — The  reduction  of 
cupric  oxide  to  copper  by  hydrogen,  and  the  oxid¬ 
ation,  by  oxygen,  of  copper  to  cupric  oxide  are  auto- 
catalytic  reactions,  the  first  result  confirming  that  of 
Pease  and  Taylor  (A.,  1922,  ii,  148). 

L.  F.  Gilbert. 

Thermal  decomposition  of  ammonia  on  tung¬ 
sten,  molybdenum,  and  nickel.  I.  CL  H.  Kuns- 
man  (J.  Amer.  Chem.  Soc.,  1928,  50,  2100 — 21 1 3). — 
The  thermal  decomposition  of  ammonia  on  tungsten, 
molybdenum,  and  nickel  filaments  was  investigated 
by  observing  the  accompanying  pressure  increase. 
The  reaction  appears  to  be  of  zero  order  on  the 
former  two  filaments  (cf.  Hinshelwood  and  Burk, 
A.,  1925,  ii,  691),  but  at  sufficiently  reduced  pressure 
the  reaction  tends  to  become  unimoleeular.  The 
reaction  rate  is  lowered  by  the  presence  of  nitrogen 
or  hydrogen  (contrary,  in  the  case  of  molybdenum, 
to  Burk’s  results;  A.,  1927,  426),  but  this  retardation 
decreases  and  disappears  at  higher  temperatures. 
Thoriated  tungsten  filaments  showed  no  increase  in 
activity  over  filaments  of  pure  tungsten.  At  the 
lower  temperatures  (600 — 900°)  the  heat  of  activ¬ 
ation  E  is  approximately  constant  at  45,000  g.-cal. 
for  the  three  metals ;  at  the  higher  temperatures  the 
decrease  in  E  is  greatest  for  nickel  and  least  for 
tungsten.  The  relative  catalytic  activity  of  the 
metals  seems  to  depend  primarily  on  the  catalyst 
surface,  and  therefore  on  the  constant  A  in  the 
formula  k—AerEtMT*  S.  K.  Tweedy. 

Catalytic  oxidation  of  ammonia.  VII.  L. 
Andrussov. — See  B.,  1928,  669. 

Catalytic  oxidation  of  ammonia.  F.  Raschig. 

- — See.  B.,  1928,  669. 

Electrolytic  preparation  of  cuprous  oxide. 
E.  Abel  and  O.  Reboot  (Z.  Elektrochem.,  1928,  34, 
323— 326).— Details  are  given  for  the  preparation 
of  cuprous  oxide,  free  from  metallic  copper  and  cupric 
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oxide,  by  the  electrolysis,  with  copper  electrodes,  of 
slightly  alkaline  solutions  of  sodium  chloride. 

L.  F.  Gilbert. 

[Controlled]  electrolytic  oxidation  of  organic 
substances.  C.  Marie  and  G.  Lejeune  (Compt. 
rend.,  1928,  187,  343- — 344). — The  addition  of 
anodic  depolarising  agents  (oxidisable  organic  sub¬ 
stances,  e,g,,  alcohols)  lowers  the  potential  necessary 
for  the  electrolysis  of  pure  solutions  of  acids  and 
bases,  the  fall  being  characteristic  for  the  substance 
added  for  a  particular  anode.  In  order  to  limit  the 
oxidation  of  the  alcohol  and  so  obtain  the  aldehyde, 
a  low  anodic  potential  and  a  high  alcohol  concentration 
are  used  with  intermittent  current  to  enable  reaction 
to  take  place  between  the  alcohol  and  the  unstable 
oxide  formed  on  the  platinum  anode.  If  these  con¬ 
ditions  are  not  maintained  the  aldehyde  is  further 
oxidised  to  the  acid.  J.  Grant. 

Photochemical  reactions  promoted  by  inter* 
mittent  monochromatic  light.  M.  Padoa  and 
N.  Vita  (Gazzetta,  1928,  58,  461 — 472 ;  cf.  A., 
1927,  528).’ — Comparison  has  been  made  of  the  yields 
of  the  reaction  2FeI2 + L» = 2FeI3  when  illuminated 
by  continuous  and  intermittent  light,  respectively. 
In  general  the  yield  was  increased  by  the  use  of 
intermittent  light,  but  the  augmentation  depended 
both  on  the  wave-length  of  the  light  and  on  the 
frequency  of  interruption  of  the  illumination.  The 
wave-lengths  used  were  670*8,  589*6,  587,  535,  and 
460*7  pfx,  and  the  illumination  could  be  interrupted 
up  to  a  maximum  of  560  times  per  second.  With 
light  of  wave-length  460*7  {i.tx  a  maximum  ratio  of  the 
yields  in  continuous  and  intermittent  light  of  about 
2*0  was  obtained.  This  maximum  occurred  period- 
ically  as  the  frequency  of  interruption  was  increased, 
the  maxima  appearing  irregularly  at  interruption 
frequencies  of  32,  98,  138,  157,  202,  253,  270,  318, 
357,  390,  450,  and  513  per  second.  Similar  results 
were  obtained  with  green  light,  except  that  the  yield 
ratio  was  lower  (about  1*70)  and  the  maxima  (at 
frequencies  22,  259,  and  532)  were  fewer  in  number. 
The  yield  with  this  light  was  unaltered  except  in  the 
neighbourhood  of  these  maxima.  With  yellow  light 
the  maximum  yield  ratio  was  1*62  at  an  interruption 
frequency  of  311.  Except  within  the  limits  20 — 40, 
260 — 370  interruptions  per  second  the  yield  was 
unaltered  by  intermittent  illumination  with  this 
light.  Intermittent  red  light  gave  a  maximum  yield 
ratio  1*37  with  an  interruption  frequency  472. 
These  results  are  discussed  from  a  quantum  point 
of  view  and  it  is  suggested  that  the  periodic  maxima 
are  due  to  the  formation  of  active  molecules  which 
are  the  seats  of  adiabatic  transformations,  and  that 
the  life  of  these  molecules  is  greater  the  greater  is  their 
energy  level.  F.  G.  Tryhorn. 

Influence  of  light  on  the  colour  of  ferric 
chloride  solutions.  K.  S.  Ritchie  (J.  Physical 
Chem.,  1928,  32, 1269 — 12 7 1 ) . — Exposure  to  sunlight 
or  other  sources  of  intense  light  of  hydrochloric  acid 
solutions  of  ferric  chloride  results  in  an  increase  in 
intensity  of  the  colour  of  the  solution ;  on  removal  of 
the  light  the  solutions  slowly  return  to  their  initial 
condition.  The  fraction  of  incident  light  transmitted 
during  a  given  exposure  reaches  a  maximum  near  the 


commencement  of  the  yellow  region  of  the  spectrum 
and  falls  rapidly  to  the  green.  Increased  light 
absorption  also  results  from  heating  a  solution  of 
ferric  chloride.  L.  S.  Theobald. 

Photo -oxidation  of  organic  compounds  by 
dichromates.  J.  Plotnikov  [with  G.  Deutsch, 
R.  Kunst,  M.  Pavli5ek,  D.  Vranjican,  D.  Bar- 
betti,  and N.  Mure]  (Chem.-Ztg.,  1928,  52,  669—671). 
— The  action  of  sunlight  on  solutions  of  potassium 
dichromate  containing  various  organic  substances 
has  been  studied.  No  marked  reaction  is  observed 
with  ordinary  charcoal,  even  after  3  months’  irradi¬ 
ation,  nor  do  salts  of  manganese,  cobalt,  copper, 
uranyl,  or  iron  exert  any  catalytic  influence.  Col¬ 
loidal  carbon  reacts  vigorously,  with  the  formation 
of  a  voluminous  precipitate.  Solutions  containing 
hydrogen,  methane,  and  coal  gas  become  somewhat 
cloudy  after  irradiation,  whilst  ethylene  and  acetylene 
react  rapidly.  Methyl  alcohol  yields  formaldehyde 
and  a  copious  precipitate  of  chromic  hydroxide ;  no 
formic  acid  is  formed,  although  the  reaction  velocity 
increases  after  a  certain  time.  Amyl  alcohol  yields 
an  aldehyde  and  a  brown  precipitate  of  a  chromium 
chromate,  n- propyl  alcohol  yields  propaldehyde  and 
traces  of  propionic  acid,  whilst  from  isopropyl  alcohol 
acetone,  acetic  acid,  and  formic  acid  are  obtained. 
Acetone  is  oxidised  to  acetic  and  formic  acids,  with 
traces  of  the  corresponding  aldehydes.  A  solution 
of  potassium  dichromate  in  ethylene  glycol  rapidly 
becomes  strongly  alkaline  and  deep  green  in  colour, 
glycollaldehyde  and  glyoxal  being  produced ;  under 
the  same  conditions  glyceric  acid  and  aldehyde  and 
di  hydroxy  acetone  are  produced  from  glycerol  solu¬ 
tions.  Triphenylmethane  is  unaltered  and  benzene 
remains  almost  unchanged  even  in  presence  of  ferric 
chloride,  but  toluene  yields  a  variety  of  products. 
Phenol  forms  benzoquinone  and  a  mixture  of  poly- 
hydric  phenols,  o-  and  wi- Xylenes  yield  tolu- 
aldehydes  and  acids,  whilst  from  p -xylene  some 
formic  acid  is  produced.  Quinol  forms  primarily 
benzoquinone,  but  phthalic  acid  also  has  been 
isolated  from  the  reaction  products.  Resorcinol 
and  pyrocatechol  yield  trihydric  phenols,  benzo¬ 
quinone,  and  other  similar  compounds.  A  solution 
containing  o-cresol  decomposes  with  evolution  of 
carbon  dioxide  and  separates  into  two  layers,  of 
which  the  lower  contains  unchanged  cresol,  chromic 
hydroxide,  and  a  tarry  substance,  and  the  upper 
benzoic  and  oxalic  acids.  Naphthalene  and 
oc-naphthol  are  unchanged  after  10  months’  illumin¬ 
ation.  The  behaviour  of  a  number  of  aniline  dyes 
is  described  :  in  several  cases  fluorescent  solutions 
are  obtained.  Aniline  is  rapidly  converted  into 
aniline-black,  and  p-aminophenol  into  benzoquinone 
and  ammonia.  Results  with  ^cumene  indicate 
that  the  possibility  of  terpene  formation  is  dependent 
on  a  symmetrical  molecular  structure.  Dihydroxy - 
anthraquinone  breaks  down  into  benzoquinone  and 
carbon  dioxide.  Mixtures  of  fsopulegol  and 
ammonium  dichromate  in  various  proportions  yield 
on  irradiation  in  aqueous  or  alcoholic  solution  only 
about  1%  of  fsopulegone,  whereas  isoe ugenol  under¬ 
goes  extensive  oxidation.  The  oxidation  of  n- octyl 
alcohol,  which  is  catalysed  by  uranyl  nitrate,  yields 
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only  about  5%  of  aldehyde  as  a  result  of  the  absorp¬ 
tion  of  the  active  radiation  by  a  precipitate  which 
forms  on  the  walls  of  the  vessel  very  soon  after  the 
commencement  of  the  reaction.  Similar  conditions 
hold  for  the  oxidation  of  usosafrole,  but  in  presence 
of  uranyl  nitrate  a  yield  of  about  50%  is  obtained. 

EL  F.  Gillbe. 

Oxidation  of  carbohydrates r  fats,  and  nitro¬ 
genous  products  by  air  in  presence  of  sunlight. 
C.  C.  Palit  and  N.  It.  Dhar  (J.  Physical  Chem.,  1928, 
32,  1263 — 1268  ;  cf.  A.,  1925,  ii,  884), — The  passage 
of  air  in  presence  of  tropical  sunlight  through  solutions 
of  the  following  substances  is  accompanied  by  oxid¬ 
ation  which  increases  with  an  increase  in  intensity 
of  the  light ;  galactose,  arabinose,  sucrose,  dextrose, 
laevulose,  lactose,  maltose,  starch,  glycogen,  carb¬ 
amide,  glycine,  a-alanine,  hippuric  acid,  sodium 
urate,  potassium  stearate,  palmitate,  oleate,  and 
oxalate.  Zinc  oxide  is  an  effective  photo-sensitiser 
in  all  these  cases.  Solutions  of  sodium  nitrite  and 
arsenite,  and  of  arsenious  acid,  were  not  oxidised 
by  this  treatment.  The  efficacy  of  sunlight  and 
other  artificial  lights  in  the  treatment  of  disease  is 
considered  to  be  due  to  the  increased  metabolism 
which  results  from  the  activation  of  the  cells  of  the 
body  by  absorption  of  the  light. 

e  cj  b  , 

Action  of  light  on  diazo-derivatives.  A.  Seye- 
wetz  and  D.  Mounier  (Bull.  Soc.  chim.,  1928,  [iv], 
43,  827— 838).^See  this  vol,  493. 

Mew  photographic  phenomenon.  F.  Weigert 
(Naturwiss.,  1928,  16,  613 — 614). — When  a  silver 
chloride-gelatin  plate  is  exposed  to  plane  polarised 
light  and  is  physically  developed  after  fixing,  the 
silver  which  separates  is  doubly  refracting.  The 
optic  axis  of  the  new  anisotropic  system  is  parallel 
to  the  electric  vector  of  the  polarised  light.  An 
experiment  is  described  which  shows  that  the  aniso¬ 
tropic  latent  image'  is  also  latent  to  a  sensitive 
polarimeter.  A.  J.  Mee. 

Optical  sensitisation  of  silver  iodide.  K. 

Baukloh.— See  B.,  1928,  655. 

Herschel  effect  by  exposure  to  short  wave¬ 
lengths.  Lufpo-Ceamek. — See  B,,  1928,  692. 

Sterry  effect  with  silver  chloride,  Luppo- 
Cramer. — See  B.,  1928,  692. 

Condensible  gas  modifications  formed  under 
the  influence  of  electrodeless  discharges.  J. 
Taylor  (Nature,  1928,  122,  347). — The  condensible 
product  obtained  in  a  liquid  air  trap  when  hydrogen 
is  subjected  to  an  electrodeless  discharge  is  shown  to 
give  a  spectrogram  identical  with  that  of  water  at 
low  pressure ;  carbon  dioxide  bands  were  also  in 
evidence.  With  oxygen  a  condensible  product  yield¬ 
ing  a  spectrogram  similar  to  that  obtained  from  a 
discharge  in  carbon  dioxide  is  formed.  The  quantity 
of  gas  disappearing  is  proportional  to  the  quantity 
of  electricity  that  has  traversed  the  walls  of  the 
containing  vessel ;  the  disappearance  must  be  due 
to  chemical  interaction  of  the  gaseous  ions  with  the 
electrolytic  products  and  ions  of  the  glass.  Thus, 
from  the  simplest  point  of  view,  for  every  two  elec¬ 
tronic  charges  transferred  across  the  glass  two  atoms 


of  sodium  are  liberated  and  the  Si03  radical  breaks 
down  into  Si02+0,  the  latter  atom  then  uniting 
with  a  hydrogen  molecule.  The  glass  is,  however,  a 
complex  electrolytic  solution  containing  carbon 
compounds  and  probably  peroxides. 

A.  A.  Eldridge. 

Lithium  sulphite  and  some  derivatives. 
J.  A.  N.  Friend  and  D.  W.  Founder  (J.C.S.,  1928, 
2245 — 2248  ;  cf.  Rohrig,  A.,  1888,  649). — Anhydrous 
lithium  sulphite,  LiS03,  has  been  isolated  and  the 
existence  of  the  monohydrate  has  been  confirmed. 
No  evidence  of  the  dihydrate  described  by  Rohrig 
has  been  obtained.  Although  all  attempts  to  isolate 
lithium  hydrogen  sulphite  were  unsuccessful,  its  deriv¬ 
atives  with  acetone,  acetaldehyde,  and  bcnzaldehyde 
were  prepared.  F.  J.  Wilkins. 

Interaction  of  cuprous  chloride  and  chromates 
of  potassium  in  sodium  chloride  solution, 
H.  J.  P.  Venn  and  V.  Edge  (J.C.S.,  1928,  2142 — 
2146 ;  cf.  Rosenfeld,  A.,  1879,  693). — When  cuprous 
chloride,  dissolved  in  a  concentrated  solution  of 
sodium  chloride,  is  mixed  in  the  cold  with  a  solution 
of  potassium  chromate  or  dichromate,  precipitates 
are  formed  which  vary  in  colour  and  composition 
according  to  the  manner  of  mixing.  The  precipitates 
have  been  analysed,  and  equations  involving  basic 
copper  salts  have  been  proposed,  according  to  which 
the  formation  of  these  basic  salts  is  ascribed  to 
secondary  reactions.  A  new  basic  copper  chromate, 
3Cu0,2CuCr04,4H20,  has  been  identified. 

F.  J.  Wilkins. 

Effect  of  alkalinity  on  basic  cupric  sulphates. 
0.  A.  Nelson  (J.  Physical  Chem.,  1928,  32,  1185 — 
1190). — The  products  obtained  by  adding  sodium 
hydroxide  solution  to  copper  sulphate  at  various  values 
of  pH  have  been  investigated.  The  ratio  Cu/S03  in  the 
products  varies  from  3*40  to  20-73  over  the  range  of 
pn  5*3 — 9-4  and  a  smooth  curve  results  from  plotting 
the  values  obtained.  The  existence  of  the  many 
basic  cupric  sulphates  previously  reported  is  thus 
not  supported ;  only  one  compound  of  the  formula 
7CuO,2SOo  is  indicated.  The  composition  of  the 
products  obtained  by  laboratory  methods  depends 
on  the  method  of  preparation  and  on  the  ratio  of  the 
reacting  substances.  The  case  of  copper  sulphate  is 
analogous  to  that  of  aluminium  sulphate  (Miller,  A., 
1924,  ii,  48).  L.  S.  Theobald. 

Basic  magnesium  carbonate.  T.  Nishimura 
(Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1928,  7,  838— 
872). — Normal  magnesium  carbonate,  MgC03,3H20, 
loses  carbon  dioxide  rapidly  on  exposure  to  air,  but 
begins  to  absorb  it  again  after  some  time.  It  is 
hydrolysed  by  water  to  Mg(OH)2,0-82CO2,nH2O.  If 
magnesium  hydroxide  is  suspended  in  water  and  air 
passed  through,  Mg(OH)2,0*74CO2,raH2O  is  produced. 
These  two  substances  are  stable  when  dry. 

a  W.  Gibby. 

Calcium  nitride.  P,  Dutoit  and  A.  Schnorf 
(Compt.  rend.,  1928, 187,  300— 302).— The  nitridation 
of  calcium  is  autocatalytic  and  is  most  rapid  when 
the  calcium  is  finely  divided,  e.g.,  is  prepared  by 
the  complete  decomposition  of  calcium  hexammine 
(formed  in  a  solution  of  calcium  in  liquid  ammonia) 
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at  a  low  temperature  and  pressure.  Oxidising  agents 
render  the  calcium  passive,  but  reducing  agents  act 
in  such  cases  as  catalysts  which  suppress  the  passivity, 
whilst  the  alkali  metals  and  moisture  do  not  affect 
the  reaction,  the  speed  of  which  rises  to  a  maximum 
at  450°,  falls  to  zero  at  600°,  and  increases  again 
beyond  the  m.  p,  of  calcium.  Except  at  low  temper¬ 
atures,  when  there  is  a  deficit  of  2 — 3%,  the  amount 
of  nitrogen  fixed  corresponds  with  the  formula 
Ca3N2,  and  the  pressure  of  nitrogen  evolved  on 
re-heating  is  highest  if  the  original  nitride  is  prepared 
at  a  low  temperature,  if  the  re-heating  is  rapid,  and 
if  the  time  between  the  two  operations  is  short. 
The  nitride  may  be  black,  bluish-black,  reddish- 
brown,  green,  or  yellow,  according  as  it  is  prepared 
at  350°,  350—600°,  600—850°,  850—1100°,  or  above 
1100°,  respectively,  and  each  type  has  a  particular 
dissociation  vapour  pressure,  the  dissociation  of  the 
yellow  variety  alone  being  reversible.  The  black 
nitride  is  pyrophoric.  These,  phenomena  may  be 
explained  by  the  assumption  that  the  unstable 
combination  CaN  is  formed  at  low  temperatures  and 
then  decomposes  irreversibly.  J.  Grant. 

Hydrated  tri calcium  aluminate.  A.  Travers 
and  Sehnoijtka  (Compt.  rend.,  1928, 187,  381—382). 
—The  salt,  Ala03,3Ca0,21H20,  is  prepared  in  well- 
formed  needles  by  the  addition  of  1000  c.c.  of  M /30- 
potassium  aluminate  hydrate  (KA102,3H20)  solution 
to  1100  c.c.  of  a  mixture  of  1000  c.c.  of  M /47-calcium 
nitrate  solution  and  100  c.c.  of  saturated  lime  water. 
The  pn  value  must  fall  between  11-55  and  11-62  in 
order  to  avoid  the  formation  of  a  microcrystalline 
variety  of  alumina,  which,  however,  is  distinguished 
from  the  aluminate  by  its  insolubility  in  OTA-hydro- 
ehlorie  acid.  J.  Grant. 

Electrolytic  removal  of  iron  from  aluminium 
salts.  L.  Wasilewski  and  S.  Mantel. — See  B., 
1928,  669. 

Aluminium  arsenide.  6 .  Hatta  and  I j,  1? asse- 
rini  (Gazzetta,  1928,  58,  458 — 460). — Pure  aluminium 
arsenide  (d  3*60,  m.  p.  1200°)  may  be  prepared  by 
heating  together  the  elements  to  about  800°.  X-Ray 
analysis,  by  the  powder  method,  of  the  micro¬ 
crystalline  product  indicates  crystals  of  the  mono- 
metric  type  characteristic  of  blendes,  with  a  unit 
cell  of  edge  5-62  A.,  containing  four  molecules  of 
AlAs.  The  structure  is  non-ionic,  and  the  density 
calculated  from  the  crystallographic  data  is  3*81. 

F.  G.  Tryhorn. 

Reactions  in  the  evolution  flask,  S.  Kitashima 
(Bulk  Inst.  Phys.  Chem.  Res.  Tokyo,  1928,  7,  832— 
837).— An  investigation  of  the  extent  to  which 
sulphur  contained  in  iron  is  converted  into  hydrogen 
sulphide  by  hydrochloric  acid.  Free  sulphur  is 
attacked  by  hydrochloric  acid  only  in  presence  of  a 
large  quantity  of  iron,  when  hydrogen  sulphide  is 
produced.  Copper  sulphide  is  attacked  in  the  cold 
by  4 — 4*5X-acid,  and  by  0-3 — G* 35 A-boiling  acid, 
with  evolution  of  hydrogen  sulphide.  Sulphates 
(copper,  iron,  manganese)  are  not  attacked  by  con¬ 
centrated  hydrochloric  acid.  C.  W.  Gibby. 

Molybdenum-blue,  its  properties  and  com¬ 
position,  L.  A.  Munro, — See  B.,  1928,  640. 


Denigesf  phospho-ccBruleomolybdenum  com¬ 
pound.  A.  Verda  (Pharm.  Acta  Helv.,  1928,  3, 
4—9 ;  Chem.  Zcntr,,  1928,  i,  1641). — Deniges*  phospho- 
eoeruleomolybdenum  compound  is  not  always 
obtained  on  reduction,  of  molybdic  acid  in  presence  of 
phosphoric  acid,  but  only  when  aluminium  or  tin 
is  employed.  The  compound  is  soluble  in  ether. 

A.,  .A.  liiLDRIDGE. 

Uranyl  sulphate.  A.  Colani  (Bull.  Soc.  chim., 
1928,  [iv],  43, 754—762  ;  cf.  A.,  1927,  830).— The  solu¬ 
bility  of  uranyl  sulphate  in  mixtures  of  water  and 
sulphuric  acid,  and  the  equilibria  produced  between 
it  and  the  alkali  sulphates,  have  been  studied  at  25°, 
using  the  method  of  residues.  This  avoids  errors 
due  to  supersaturation  of  the  solutions  with  uranyl 
sulphate,  and  to  the  difficulty  in  removing  the 
crystals  of  the  solid  phases  in  the  pure  state.  The 
double  sulphate s,  (NH4)Q(U09)3(S04)3)5H,0, 
I^(U02)2(S04)3,5H20,  and  Na4(U02)(S04)3,3H20  are 
recognised  for  the  first  time,  the  solubility  curve 
obtained  for  sodium  sulphate  differing  in  shape  and 
in  the  nature  of  the  solid  phases  from  those  for 
ammonium  and  potassium  sulphates,  although  all 
the  compounds  obtained  behaved  like  true  double 
salts.  A  correspondence  exists  between  the  com¬ 
bination  of  uranyl  sulphate  with  sulphuric  acid  and 
with  the  alkali  sulphates  indicating  the  existence  of 
the  compound  U02304,2B^S04,a;H20,  stable  at  100° 
(cf.  Meyer  and  Kasper,  A.,  1926,  925),  J.  Grant. 

Hydrofluorides  of  organic  bases  and  a  study 
of  hydrofluoric  acid.  J.  F.  T.  Berliner  and 
R.  M.  Hann  (J.  Physical  Chem.,  1928,  32,  1142— 
1162).— The  products  obtained  by  the  addition  of  an 
excess  of  hydrofluoric  acid  (48%)  to  each  of  25 
organic  amines  have  been  investigated.  In  most 
cases,  they  crystallise  well  and,  excepting  the  cases 
of  metanilic  and  sulplianilic  acids  and  o-toluidine  in 
which  decomposition  occurs,  they  sublime  unchanged 
when  heated.  Characteristic  ra.  p.  were  obtained 
for  the  hydrofluorides  of  m-nitroaniline  207—209°, 
jp-nitroamline  173—174°,  anthranilic  acid  217 — 218°, 
and  ethyl  aniline  170—171°.  Analysis  indicated  the 
derivatives  to  be  of  the  type  Base,4HF.  They  are 
soluble  in  and  are  hydrolysed  by  water  to  a  certain 
extent.  Titration  with  sodium  hydroxide  and 
indicators  accounted  for  only  0-75  of  the  hydrofluoric 
acid,  and  electrometric  titrations  demonstrated  that 
one  of  the  four  molecules  of  acid  is  distinct  in  the 
nature  of  its  reactions  and  union  to  the  base,  whilst 
the  remaining  molecules  are  identical  in  this  respect. 
An  explanation  is  advanced  and  discussed  in  relation 
to  the  properties  of  hydrofluoric  acid  and  its  inorganic 
compounds.  An  electronic  structure  which  explains 
the  formation  of  compounds  of  the  type  Base, HP, SHF 
is  suggested,  and  previous  work  in  this  field  is 
discussed.  L.  S.  Theobald. 

Action  of  nitrogen  on  manganese.  G.  Yalrnsi 
(Compt.  rend.,  1928,  187,  376— 378}.— The  numerous 
formulae  proposed  for  manganese  nitride  are  explained 
by  the  fact  that  pyrophoric  manganese,  obtained  from 
the  amalgam  by  distillation,  adsorbs  pure  nitrogen  at 
760  mm.  pressure  in  quantities  which  are  almost 
a  linear  function  of  the  temperature.  The  dissoci¬ 
ation  isotherms  of  the  product  richest  in  nitrogen 
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are  analogous  to  those  for  chromium  (this  voL,  956) 
and  probably  represent  solutions  of  a  nitride  which 
always  contains  more  nitrogen  than  that  required 
by  the  formula  Mn3N2,  J.  Grant, 

Composition  and  properties  of  ferric  sulphide, 
F.  Feigl  and  E,  Backer  (Z.  anal,  Chem,,  1928,  74, 
393 — 398 ;  cf.  A.,  1927,  1042). — When  the  washed 
precipitate  of  empirical  composition  Fe2S3,  formed  by 
precipitation  of  a  tartrate-containing  solution  of 
ferric  salt  with  ammonium  sulphide,  reacts  in  neutral 
solution  with  mercuric  and  cadmium  salts,  it  behaves 
as  ferrous  and  ferric  sulphide,  respectively.  This 
suggests  that  the  substance  is  a  mixture  of  the  valency 
isomerides  SIFe#S*FeIS  and  FeS3FeS2.  The  depend¬ 
ence  of  the  composition  of  the  precipitated  sulphide 
on  the  conditions  of  precipitation  has  been  worked  out 
by  Krepelka  and  Podrouzek  (A.,  1925,  ii,  703). 
These  factors  are  also  valid  for  the  mere ap tides  of 
iron.  Solutions  of  ferric  salts  give  ferrous  mercaptide 
with  ethyl  mercaptan.  When,  however,  the  con¬ 
centration  of  ferric  ion  is  depressed  by  addition  of 
tartrate  and  such  a  solution  is  run  slowly  into  an 
alcoholic  solution  of  ethyl  mercaptan,  ferric  ethyl 
mercaptide  results.  When  a  solution  of  ferric  chloride 
is  added  to  a  solution  of  barium  sulphide,  or  when 
freshly-precipitated  ferric  sulphide  is  treated  with  a 
solution  of  barium  sulphide,  a  substance  approximat¬ 
ing  to  the  composition  BaFe0S4  is  obtained  (cf. 
Malfatti,  A.,  1909,  ii,  581).  The  compound  reacts 
with  mercuric  salts  as  the  original  ferric  sulphide. 
It  is  very  unstable  and  is  decomposed  by  mere 
washing  with  water.  The  compounds  described  by 
Malfatti  are  probably  mixed  sulphides  rather  than 
thioferrites.  When  moist  ferric  hydroxide  is  treated 
with  ammonium  sulphide  the  sulphide  formed  has 
the  composition  Fe2S3>  whilst  that  obtained  by 
precipitation  from  a  solution  of  ferric  salt  containing 
tartrate  has  the  initial  composition  Fe2S3,(NH4)2S. 

J.  S.  Carter. 

Iron  carbonyl  and  carbonyl  iron.  A.  Mittasch. 
—See  B.,  1928,  675. 

Nature  of  Prussian-blue.  D.  Davidson  and 
L.  A.  Welo  (J.  Physical  Chem.,  1928,  32,  1191 — 
1196), — The  magnetic  susceptibilities  of  soluble  and 
insoluble  Prussian- blue  have  been  measured  at  —70°, 
2-1°,  and  the  ordinary  temperature.  The  formulas 
KFe[Fe(CN)e]  and  Fe4[Fe(CN)6]3  for  soluble  and 
insoluble  Prussian-blue,  respectively,  lead  to  values 
of  the  Curie  constants  4*05  and  3-92,  and  of  the 
magneton  numbers  28*3  and  27*8,  respectively,  all 
of  which  are  within  the  limits  obtained  for  ferric 
ions  by  previous  workers.  Formulations  as  poly¬ 
nuclear  compounds  (cf.  Reihlen  and  Zimmermann, 
A.,  1927,  233)  do  not  satisfy  the  magnetic  data. 
Conductivity  measurements  on  the  closely-related 
ferric  ferricyanide  support  this  evidence  against  the 
existence  of  a  complex  polynuclear  ion  in  the  two 
forms  of  Prussian-blue.  Magnetic  data  on  hydro- 
ferrocyanic  acid  and  the  ferrocyanides  of  sodium, 
potassium,  and  calcium  are  also  given. 

L.  S.  Theobald. 

Sampling  granular  material.  B.  Battle  and 
A,  Benedetti-Pichler  (Z.  anal.  Chem.,  1928,  74, 
442— 456),— Theoretical  and  mathematical.  From 


the  theory  of  probability  formulas  are  derived  from 
which  the  errors  in  sampling,  the  necessary  degree 
of  fineness,  and  the  minimum  weight  of  sample  at 
any  definite  degree  of  fineness  can  be  calculated  at 
any  stage  of  the  process.  A.  R.  Powell. 

Method  of  evaluation  of  analyses,  I.  O, 
Liesche.- . See  B.,  1928,  657. 

Radiometric  microanalysis.  V.  R,  Ehren- 
berg  (Biochem.  Z.,  1928,  197,  467—475;  cf.  A., 

1926,  328,  929 ;  this  voL,  383). — Since  in  most  cases 

the  precipitates  obtained  are  neither  further  treated 
nor  weighed,  the  reaction  product  may  be  added 
before  precipitation  in  the  solid  form.  Immediate 
and  complete  precipitation  of  the  smallest  amounts 
of  the  substance  to  be  determined  is  thus  obtained. 
The  method  involving  the  precipitation  of  lead  as 
chromate,  as  described  for  nitrogen  determination, 
can  be  used  for  the  determination  of  many  other 
elements.’  The  delicacy  of  the  method  has  been 
greatly  increased  and  the  time  for  analysis  much 
shortened  by  the  use  of  an  electrometer  fifty  times 
as  sensitive  as  that  previously  employed.  Iron  is 
determined  by  the  procedure  given  for  calcium, 
chromate  precipitation  being  used.  Potassium  may 
be  determined  by  the  cobaltini trite  method,  or  the 
potassium  permanganate,  which  is  used  for  the 
radiometric  analysis,  may  be  decomposed  with  excess 
of  oxalate  and  the  excess  of  oxalate  precipitated  by 
lead  or  calcium.  Sorensen’s  method  for  the  titration 
of  formaldehyde  (cf.  A.,  1910,  ii,  556)  may  be  adapted 
for  radiometric  analysis.  Carbon  may  be  determined 
in  the  wet  way  and  the  process  is  also  applicable  to 
the  determination  of  this  element  in  elementary 
analysis.  W.  McCartney. 

Destruction  of  organic  matter  in  toxicological 
examinations.  P.  E.  Heederik  (Pharm.  Week- 
blad,  1928,  65,  861—879). — -The  methods  proposed 
and  in  general  use  are  described  and  discussed. 
Destruction  is  incomplete  in  the  methods  of  Magnin 
and  Stettbacher  and  of  Fresenius  and  von  Babo,  but 
is  complete  in  those  of  Kerbosch  and  of  Wagenaar. 
A  modified  apparatus  is  suggested  for  the  Kerbosch 
method ;  addition  of  potassium  permanganate  and 
use  of  increased  quantities  of  sulphuric  acid  have  no 
appreciable  effect.  In  removing  excess  of  nitric  acid, 
an  air-bath  is  recommended.  S.  I.  Levy. 

Volumetric  micro -analysis  and  centrifugo- 
volumetry*  R.  F.  Le  Guyon  (Ann.  China.,  1928, 
[x],  10,  50—112). — A  more  detailed  account  of  work 
already  published  (A.,  1925,  ii,  1202;  1926,  927 ; 

1927,  223,  372,  537;  this  vol.,  36,  860). 

H.  Burton. 

Analysis  by  sedimentation.  O.  Arrhenius  and 
H.  Riehm  (Medd.  K.  Yetenskapsakad.  Nobel -Inst., 
1927,  6,  No.  14). — Methods  are  described  for  the  rapid 
analysis  of  small  quantities  of  sulphate,  calcium, 
magnesium,  phosphate,  and  potassium  ions  by 
precipitation,  centrifuging,  and  measurement  of  the 
volume  of  the  precipitate.  The  smallest  amount 
which  can  be  determined  in  the  case  of  phosphate  is 
0*1  mg.,  and  in  the  case  of  sulphate  4  mg.  For  the 
determination  of  sulphate  the  solution  must  be 
between  Nj  13  and  A/20  and  for  calcium  between 
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iY/200  and  Nj 450.  For  the  other  three  ions,  all 
concentrations  can  be  used.  W.  E,  Downey. 

Indicating*  equipment  lor  industrial  pH 
measurements.  H.  C.  Parker. — See  B.,  1928,  627, 

Use  of  the  qninhydrone  electrode  in  electro- 
metric  titrations.  II.  A.  J.  Babinovitsch  and 
V.  A.  Kargin  (Z.  Elektroehem.,  1928,  34,  311 — 
316;  cf.  A.,  1927,  22 1 ) . — Discrepancies  between  pn 
values  as  obtained  from  qninhydrone  and  hydrogen 
electrode  measurements,  respectively,  are  due  to  the 
effect  of  atmospheric  carbon  dioxide,  as  arc  the  two 
maxima  observed  by  Mac  limes  (this  vol.,  36)  in  the 
electrometric  titration  of  acids,  using  the  qninhydrone 
electrode.  The  agreement  of  pn  values  obtained  by 
Kolthoff  and  Bosch  (A.,  1927,  533)  with  the  different 
electrodes  in  buffered  solutions,  in  apparent  con¬ 
tradiction  to  the  authors'  results,  is  ascribed  to  the 
fact  that  the  solutions  of  Kolthoff  and  Bosch  were 
more  strongly  buffered.  L.  F.  Gilbert. 

Determination  of  water  in  combustible 
materials  by  means  of  magnesium  methyl 
iodide,  A.  Tatjbmann. — See  B.,  1928,  629. 

Determination  of  water  in  bleaching  powder, 
jelly,  etc.  T.  Somiya. — See  B.,  1928,  640. 

Micro -analysis.  L.  Berms  jo  y  Vida  (Chirm  et 
Ind.,  1928,  20,  221 — 222). — Determinations  of  the 
effects  of  time  and  temperature  on  Pregl’s  micro- 
Carius  method  show  that  the  ease  of  the  removal 
of  halogen  elements  from  an  organic  molecule  is 
inversely  proportional  to  their  chemical  activities, 
higher  temperatures  and  longer  times  being  required 
for  aromatic  halides  and  particularly  for  nuclear 
derivatives.  Dihalogen  derivatives  are  more  readily 
resolved  when  the  halogens  are  different  than  when 
they  are  the  same,  unless  the  halogens  are  attached 
to  the  same  carbon  atom,  and  poly-derivatives  higher 
than  tetrahalogen  derivatives  are  removed  with 
progressive  facility.  Removal  is  assisted  by  the 
presence  of  a  nitro -group.  Seasonal  variations  (in 
Madrid)  in  the  weights  of  absorption  tubes  used  for 
raicro-combustions  are  avoided  by  the  use  of  U -tubes 
with  capillary  ends.  Sulphur  compounds  react  more 
easily  in  the  presence  of  a  high  proportion  of  lead 
chromate,  and  for  cyanides,  ferro cyanides,  etc.  traces 
of  nickel  or  iron  oxides  should  be  added  in  addition. 
The  volumetric  method  is  preferable  for  the  micro¬ 
determination  of  sulphur.  J.  Grant. 

Apparatus  for  micro-determination  of  dis¬ 
solved  oxygen  fin  water],  T.  G.  Thompson  and 
A.  C.  Miller.— See  B.,  1928,  656, 

Determination  of  oxygen  in  water.  F.  Liebert 
and  W.  M.  Deerns.— See  B.,  1928,  656. 

Micro  “analytical  determination  of  sulphur  in 
organic  compounds  by  titration,  B.  Kubota 
and  S.  Hanai  (Bull.  Chem.  Soc.  Japan,  1928,  3, 
168 — 172). — The  sulphur  compound  is  volatilised 
from  a  platinum  boat  in  a  stream  of  hydrogen  and 
the  vapours  are  passed  over  heated,  freshly -reduced 
nickel.  The  whole  of  the  sulphur  is  retained  as 
nickel  sulphide.  If  the  compound  is  not  volatile, 
e.g.,  sulphonates,  the  material  in  the  boat  is  covered 
with  reduced  nickel.  The  nickel  is  dissolved  in  acid 


and  the  evolved  hydrogen  sulphide  absorbed  in  an 
ammoniacal  solution  of  cadmium  chloride.  Cadmium 
sulphide  is  determined  iodometrieally. 

J.  S.  Carter. 

Detection  of  sulphide  and  thiosulphate.  F. 
Feigl  (Z.  anal.  Chem.,  1928,  74,  369 — 376),— 
No  reaction  occurs  when  solutions  of  iodine  and 
sodium  azide  are  mixed,  but  in  presence  of  sulphide 
or  thiosulphate  vigorous  evolution  of  nitrogen  occurs. 
Although  the  reaction  is  represented  stoicheio- 
metrically  by  the  equation  2NaN3+I2==2NaI-|~3N2, 
it  appears  that  a  co-ordinative  linking  between 
iodine  and  sulphur  is  necessary  before  the  reaction 
can  proceed.  Neither  elementary  sulphur  nor,  with 
the  exception  of  thiocyanate,  other  sulphur  com¬ 
pounds  give  this  effect.  The  induced  reaction  is 
given  by  insoluble  and  naturally- occurring  sulphides. 
Since  arsenides,  selenides,  antimonides,  or  tellurides 
do  not  give  the  effect,  the  presence  of  sulphide  in 
minerals  etc,  may  be  detected  by  adding  the  finely- 
powhered  substance  to  a  solution  containing  azide 
and  iodine.  When  the  substance  becomes  whetted, 
vigorous  evolution  of  nitrogen  occurs  if  sulphide  is 
present.  Reaction  in  presence  of  copper  sulphide 
is  rather  slow.  Minute  quantities  of  thiosulphate  or 
sulphide  may  be  detected  by  this  method,  either  by 
microscopical  or  direct  observation.  The  presence 
of  1  part  of  sulphide  in  1000  parts  of  sulphate  may 
readily  be  detected  using  only  0*05  g.  of  material. 
The  azide-iodine  reaction  is  more  sensitive  than  the 
lead  acetate,  nitroprusside,  or  methylene -blue  method 
for  the  detection  of  hydrogen  sulphide  in  natural 
waters.  Thiosulphate  may  be  detected  at  a  dilution 
1  in  6  X  108. 

Using  the  above  reaction  it  has  been  shown  that 
the  product  obtained  by  fusing  selenium  with  sulphur 
is  a  true  sulphide  and  not  a  mechanical  mixture. 

J.  S.  Carter. 

Application  of  the  catalytic  effect  of  carbon 
disulphide  to  the  iodometric  determination  of 
azides  and  to  the  detection  of  carbon  disulphide. 
F.  Feigl  and  E.  Chargaff  (Z.  anal.  Chem.,  1928, 
74,  376—380). — The  azide-iodine  reaction  (preceding 
abstract)  occurs  quantitatively  and  with  great 
rapidity  in  presence  of  carbon  disulphide,  especially 
when  alcohol  or  acetone  is  also  present.  The  reaction 
scheme  is  apparently  :  2NaN3-f  2CS2=2CS(NaS)N3 ; 
2CS(NaS)Ns+I2=2NaI+N3*CS,S#S,CS,Na ; 
No*OS*S-S*CS*No=2CS24-3No. 

The  presence  of  carbon  disulphide  may  be  detected 
by  adding  1—2  c.c.  of  a  solution  0*5iY  and  0*1  N  with 
respect  to  sodium  azide  and  iodine,  respectively,  to 
5  c.c.  of  the  suspected  solution.  Immediate  evolution 
of  nitrogen  occurs  when  the  concentration  of  carbon 
disulphide  is  greater  than  1  in  5  X  104.  With  smaller 
quantities  the  evolution  is  delayed.  If  the  solution 
also  contains  sulphides  a  slight  excess  of  O-UY-iodine 
solution  is  first  added.  Minute  quantities  of  carbon 
disulphide  may  be  detected  by  adding  starch  and 
1  drop  of  0-01Ar-iodine  solution  followed  by  2  c.c.  of 
0*5Ar-sodiuin  aside  solution,  previously  treated  with 
0”01A7~iodine  solution  and  starch  until  a  blue  colour 
just  appeared.  When  carbon  disulphide  is  present 
the  blue  colour  disappears,  A  blank  test  should  be- 
carried  out  at  the  same  time. 
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To  determine  azides  a  known  excess  of  0*1  A7- iodine 
solution  is  added  to  a  solution  of  0*5  c.c.  of  carbon 
disulphide  in  6—8  c.c,  of  acetone.  On  adding 
the  solution  of  azide,  evolution  of  nitrogen  occurs. 
After  5—10  min .  250  c.c.  of  water  are  added  and  the 
excess  of  iodine  is  titrated  with  OTAAarsenite  solution. 
The  back  titration  should  be  of  the  order  2 — 3  c.c. 
The  method  is  applicable  to  the  determination  of 
insoluble  azides  which  yield  the  corresponding  iodide 
and  soluble  potassium  azide  with  potassium  iodide. 

Addition  of  insufficient  potassium  iodide  to  silver 
azide  gives  a  bright  yellow  additive  compound, 
AgI,AgN3.  J.  S.  Carter. 

Colorimetric  [micro-] determination  of  sulph¬ 
uric  acid.  J.  Yamazaki  (Bull.  Chem.  Soc.  Japan, 
1928,  3,  173 — 180), — Sulphate  is  precipitated  from 
slightly  acid  solutions  and  in  presence  of  acetone  as 
benzidine  sulphate.  After  filtration  and  washing 
with  90%  acetone  the  benzidine  sulphate  is  dissolved 
in  a  mixture  of  equal  volumes  of  absolute  alcohol  and 
0*lAr- sodium  hydroxide  solution,  A  few  drops  of  a 
solution  of  barium  chloride  are  added  and  the  whole 
is  made  acid.  Excess  of  a  1%  solution  of  furfur- 
aldehyde  is  added  to  an  aliquot  and  the  yellow  colour 
compared  with  that  given  by  a  standard  solution. 
The  method  is  suitable  for  the  determination  of 
inorganic  and  total  sulphate  in  urine.  Phosphates 
interfere  and  the  presence  of  large  amounts  of  chloride 
is  not  desirable.  When  the  solutions  concerned  arc 
colourless,  sulphates  can  be  determined  rapidly  by 
adding  excess  of  benzidine  hydrochloride  and  deter¬ 
mining  the  concentration  of  benzidine  in  the  super¬ 
natant  liquid.  The  rapid  method  can  be  applied  to 
urine  after  the  latter  has  been  decolorised  by  animal 
charcoal.  J.  S.  Carter. 

lodometric  determination  of  persulphate,  A. 
Schwicker  (Z.  anal.  Chem.,  1928,  74,  433 — 441).— 
In  the  direct  iodometric  determination  of  persulphate 
a  large  excess  of  potassium  iodide  is  necessary  to 
obtain  complete  reaction  in  a  short  time.  This  excess 
may  be  dispensed  with  and  accurate  results  obtained 
in  10 — 15  min.  if  the  persulphate  solution  is  treated 
with  20%  of  its  weight  of  ammonium  chloride.  The 
persulphate  content  of  solutions  free  from  ammonium 
salts  may  also  be  determined  by  boiling  with  sodium 
hydroxide  and  potassium  iodide  to  convert  part  of 
the  latter  into  iodate,  acidifying  with  sulphuric  acid, 
and  titrating  the  liberated  iodine.  Alternatively,  the 
neutral  solution  may  be  boiled  with  excess  of  sodium 
thiosulphate,  with  which  persulphate  reacts  to  form 
dithionate,  and  the  excess  of  thiosulphate  titrated 
with  i- iodine.  Persulphate  oxidises  ferrocyanide  to 
ferricyanide  in  neutral  solution  and  the  latter  may 
be  determined  iodoinetrically  in  acid  solution ;  it 
also  oxidises  stannous  chloride  to  stannic  chloride  in 
cold  dilute  hydrochloric  acid  and  the  excess  of 
stannous  chloride  may  be  titrated  with  iodine. 

A.  E.  Powell. 

Determination  of  nitrites  in  cellulose  nitrate, 
Koehler  and  Marqueyrol — See  B.,  1928,  656. 

Detection  of  phosphate  [in  presence  of  arsen¬ 
ate]  and  molybdate.  F.  Feigl  [with  P.  Krum- 
holz]  (Z.  anal.  Chem.,  1928,  74,  386 — 392).— Phos¬ 


phoric  acid  may  be  detected  in  presence  of  consider¬ 
able  amounts  of  arsenic  acid  by  placing  a  drop  of 
the  suspected  solution  on  a  quantitative  filter-paper 
(qualitative  papers  usually  contain  a  small  amount 
of  phosphate)  and  adding  one  drop  of  a  nitric  acid- 
ammonium  molybdate  solution.  A  drop  of  a  satur¬ 
ated  solution  of  benzidine  in  acetic  acid  is  now  added 
and  the  moist  paper  held  in  ammonia  vapour.  A  blue 
colour  indicates  the  presence  of  phosphoric  acid.  The 
presence  of  phosphate  in  insoluble  phosphates, 
minerals,  or  slags  may  be  detected  by  treating  about 
10  mg.  of  substance  on  a  filter-paper  in  the  manner 
described.  For  the  corresponding  test-tube  reaction 

2  c.c.  of  solution  are  treated  with  three  drops  of  the 
nitric  acid-molybdate  solution  and  three  drops  of 
the  benzidine  solution  and  1%  ammonia  added  until 
the  turbidity  persists.  The  limiting  concentration  of 
phosphoric  acid  detectable  by  this  method  is  1  in 

3  X  IQ6. 

Owing  to  complex  formation  many  of  the  reac¬ 
tions  of  molybdic  and  oxalic  acids  are  masked  in 
presence  of  each  other.  The  reaction  between  per¬ 
manganate  and  oxalic  acid,  although  not  repressed, 
is  considerably  retarded  in  presence  of  molybdic  acid. 
A  solution  of  ammonium  molybdate  containing  5  mols. 
of  tartaric  acid  per  mol.  of  molybdic  acid  gives  a 
precipitate  with  phosphoric  acid,  but  not  with  arsenic 
acid.  J.  S,  Carter. 

Indophenol  reaction  in  inorganic  chemistry. 
J.  Stiepovich  and  A.  SA  (Rev.  Cent.  Estud.  Farm. 
Bioquim.,  1927,  16,  384 — 385 ;  Chem.  Zentr,,  1928, 
i,  1556). — In  the  indophenol  test  for  chlorine  the 
production  of  hypochlorite  is  necessary,  sodium  or 
potassium  hydroxide  or  carbonate,  but  not  hydrogen 
carbonate,  being  added.  Carbonate  can  be  detected 
in  a  dilution  of  1  in  5000.  Tertiary  phosphates  yield 
indophenol-blue  immediately  in  the  cold ;  secondary 
phosphates  react  slowly  in  the  cold  but  rapidly  on 
warming,  whilst  primary  phosphates  do  not  react. 

A.  A.  Eldridge. 

Centigram  elementary  analysis.  I.  Deter¬ 
mination  of  carbon  and  hydrogen,  with  auto¬ 
matic  regulation  of  combustion.  II.  Nitrogen 
determination.  B.  Bobranski  and  E.  Sucharda 
(Rocz.  Chem.,  1928,  8,  290 — 324). — A  method  is 
described  for  the  micro-determination  of  carbon, 
hydrogen,  and  nitrogen,  involving  the  use  of  only 
2 — 3  centigrams  of  substance.  The  method  for  the 
determination  of  carbon  and  hydrogen  is  similar  to 
that  of  Pregl,  the  combustion  tube  being  filled  with 
successive  layers  of  silver  gauze,  copper  oxide,  and 
lead  chromate  precipitated  on  pumice,  platinised 
asbestos,  silver  gauze,  lead  peroxide,  and  silver 
gauze.  The  temperature  of  the  lead  peroxide  layer 
is  maintained  at  200°.  The  method  for  the  determin¬ 
ation  of  nitrogen  is  also  based  on  that  of  Pregl,  the 
volume  of  nitrogen  evolved  being  read  in  a  nitro¬ 
meter  graduated  in  0-02  c.c.,  and  1*2%  of  the  volume 
read  being  deducted  as  a  correction  for  alkali  solution 
adhering  to  the  glass.  It.  Truszkowski. 

Analysis  of  silicates  by  decomposition  with 
alkali  hydroxides  in  a  nickel  crucible.  C.  J. 
van  Nieuwenrurg  and  H.  H.  Dingemans. — See 
R.,  1928,  671. 
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Determination  of  sodium-ion  concentration 
by  means  of  a  sodium  amalgam  electrode,  G. 
Ettisch  and  K.  Joaoiiimsohn  (Z.  Elektrochem.,  1928, 
34,  404— 406),— Details  are  given  of  an  improved 
method  for  measuring  sodium-ion  concentrations  by 
means  of  a  sodium  amalgam,  electrode.  Special 
precautions  are  taken  to  prevent  hydrogen  evolution 
at  the  surface  of  the  amalgam,  and  the  formation  of 
alkaline  solution  on  account  of  the  hydrolysis  of  the 
amalgam.  Reproducible  measurements  are  obtain¬ 
able,  using  quite  small  quantities  of  solution  and 
amalgam.  L.  L.  Bircumshaw. 

Specific  reagents  for  silver  and  a  new  sensitive 
test  for  silver,  F.  Feigl  (Z.  anal.  Chem.,  1928, 
74,  380 — 386). — The  silver  salt  of  ^ -dime  thy  lam  in  o- 
benzylidenerhodanine,  AgC12HnN2OS2,  is  precipitated 
from  acid,  neutral,  or,  ammonia  cal  solutions  of  silver 
salts  on  addition  of  an  acetone  solution  of  the  reagent 
as  a  flocculent,  reddish-violet  precipitate.*  When  the 
concentration  of  silver  is  very  small  the  precipitate 
is  brown  and  contains  the  free  base.  Since  the 
rhodanine  base  is  readily  soluble,  and  the  silver  salt 
absolutely  insoluble,  in  carbon  disulphide,  carbon 
tetrachloride,  etc.,  it  is  desirable  when  very  small 
quantities  of  silver  are  concerned  to  shake  the  solution 
with  one  of  these  solvents  after  precipitation.  A 
solution  of  0*03  g.  of  base  in  100  c.c.  of  acetone  is 
recommended  for  the  detection  of  small  amounts  of 
Silver.  The  limiting  concentrations  of  silver  detect¬ 
able  by  hydrochloric  acid  and  the  rhodanine  base  are 
1  in  105  and  1  in  5x  106,  respectively,  the  latter 
reagent  being  sufficiently  sensitive  to  detect  the 
solubility  of  silver  chloride  in  water.  The  above 
reaction  may  be  used  to  detect  the  presence  of  traces 
of  silver  in  minerals,  metals,  and  salts.  The  presence 
of  silver  in  coinage,  platinum,  etc.  may  be  detected 
by  making  a  scratch  with  the  material  on  unglazed 
porcelain.  The  streak  is  treated  with  a  drop  of 
nitric  acid  and  the  porcelain  warmed  over  a  flame 
to  remove  excess  of  acid.  The  porcelain  is  now  placed 
in  an  acetone' solution  of  the  rhodanine  base  to  which 
a  drop  of  dilute  nitric  acid  has  been  added.  If  silver 
was  present  in  the  metal  a  reddish- violet  zone  occupies 
the  position  of  the  original  streak.  Mercury  inter¬ 
feres,  but  may  be  removed  by  strongly  heating  the 
porcelain  prior  to  treatment  with  nitric  acid. 

The  reagent  is  prepared  by  boiling  an  equimolecular 
mixture  of  rhodanine  (Nencki,  1877,  ii,  872; 

Holmherg,  A.,  1906,  i,  811)  and  p-dimethylamino- 
benzaldehyde  in  glacial  acetic  acid  under  reflux  for 
1  hr.  The  condensation  product  is  precipitated  with 
water  and  crystallised  from  boiling  alcohol. 

J.  3.  Carter. 

Determination  of  salts  in  dilute  solution  by 
the  opacity  of  fine  suspensions  produced  in  the 
solutions.  A.  Boutaric  and  G.  Perreau  (Rev. 
gen.  Colloid.,  1928,  6,  113— 117).— The  opacity 
(measured  by  a  Fery  spectrophotometer)  which  is 
produced  when  a  fine  precipitate  is  formed  in  a 
solution  of  a  salt  by  adding  a  suitable  reagent  may  be 
prevented  from  changing  appreciably  with  time  by 
the  addition  of  a  solution  of  dextrin  or  of  gum  arabic. 
The  concentration  of  the  gum  may  vary  between 
0*4  and  20%  without  affecting  the  results.  If  the 


temperature  is  maintained  constant  within  0*1°  an 
accuracy  of  0-5%  may  he  attained  in  the  determin¬ 
ation  of  suitable  salts.  Silver  and  chlorine  as  silver 
chloride,  phosphates  as  silver  phosphate,  and  mag¬ 
nesium  as  magnesium  hydroxide  may  be  determined 
in  this  way.  In  determining  barium  or  sulphates  as 
barium  sulphate,  15  min.  should  elapse  before  com- 
parative  readings  of  opacity  arc  made.  The  method 
is  not  applicable  to  the  determination  of  calcium  as 
calcium  oxalate,  since  the  addition  of  gum  arabic 
accelerates  the  formation  of  precipitates  of  this 
substance.  F.  G.  Tryhorn. 

Micro-determination  of  calcium.  F,  Rogozin- 
ski  (Rocz.  Chem.,  1928,  8,  275— 279).— Calcium  is 
precipitated  quantitatively  as  sulphate  in  presence 
of  4  vols.  of  alcohol,  and  is  weighed  as  the  hydrated 
sulphate,  .0*27  mg.  of  calcium  being  determinable  by 
this  method.  Chlorides  and  magnesium  have  a 
slight  influence  on  the  accuracy  of  this  method  only 
when  present  in  very  great  excess. 

R.  Truszkowski. 

Detection  of  magnesium  in  rocks  by  means 
of  the  diphenylcarb azide  reaction.  F.  Feigl 
(Z.  anal.  Chem.,  1928,  74,  398 — 399) . — X-Ray  analysis 
supports  the  author’s  formulation  of  dolomite  as  the 
complex  compound  Ca[Mg(C03)2]  (A.,  1927,  1161). 

J.  S.  Carter. 

Sensitive  colour  reactions  for  magnesium. 
H.  D.  Barnes  (J.  S.  Afr.  Chem.  Inst.,  1928,  11,  67— 
68). — A  neutral  magnesium  salt  solution  containing 
0*5  mg.  of  metal/litre  yields  a  definite  orange  colour 
when  10  c.c.  of  the  solution  are  treated  with  0*2  c.c. 
of  a  0*1%  solution  of  Clayton-yellow  and  0*5  c.c.  of 
4 A- sodium  hydroxide  solution.  With  more  con¬ 
centrated  solutions  of  magnesium  salts  (5  mg. /litre) 
a  brick-red  colour  is  obtained.  Calcium  in  con¬ 
centrations  not  exceeding  300  mg. /litre  does  not 
interfere,  but  larger  amounts  produce  opalescent 
solutions  with  the  alkali.  A.  R.  Powell. 

Applications  of  the  14  zinc  ff  test  for  cassiterite. 
G.  H.  Stanley. — See  B.,  1928,  614. 

D et ermination  of  copper  in  iron  and  steel. 

E.  Zindel. — See  B.,  1928,  643. 

Apparatus  for  the  investigation  of  air,  and 
its  content  of  foreign  vapours,  especially  of 
mercury  vapour.  A.  Buss  (Chem.  Fabr.,  1928, 
503 — 504).— A  compact  form  of  apparatus  containing 
a  small  electrically- driven  rotary  air-pump  which  sucks 
the  air  to  be  tested  through  two  condensation  tubes, 
immersed  in  liquid  air,  and  then  into  a  measuring 
vessel,  is  described.  Mercury  vapour  is  totally 
condensed  in  the  first  U-tube  when  the  velocity  of 
flow  does  not  exceed  T5 — 2  litres /min.  Using  about 
2  litres  of  liquid  air  the  apparatus  may  be  left  to 
-work  without  attention  for  about  2  hrs. 

H.  F.  Gillbe. 

Potassium  hydrogen  sulphate  fusions  [in 
analysis  of  aluminous  refractories].  W.  K. 
Kerr. — See  B.,  1928,  642. 

Colorimetric  determination  of  iron  by  means 
of  potassium  thiocyanate.  L.  S.  van  der  Vlltgt 
(Chem.  Weekblad,  1928,  25,  495-^96).— 0*1  mg.  of 
iron  present  in  160  c.c.  of  solution  may  be  detected, 
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even  in  presence  of  other  salts,  if  the  solution  con¬ 
tains  2%  of  sulphuric  acid  and  10  e.c.  of  20%  thio¬ 
cyanate  solution  be  added.  Oxidation  to  the  feme 
state  is  best  effected  by  use  of  potassium  persulphate 
in  boiling  acid  solution.  S.  I.  Levy. 

Application  of  photo-electric  spectrophoto¬ 
metry  to  micro-analysis.  H.  von  Hat/ban  and 
E.  Zlupelmanx  (Z.  Elektroehem,,  1028,  34,  387 — 
393 ;  cf.  von  Halban  and  Siedentopf,  A.,  1922,  ii, 
332). — The  photo-electric  spectrophotometric  method 
developed  by  von  Halban  and  Ins  collaborators  has 
been  applied  to  the  determination  of  small  quantities 
of  ferric  iron  by  means  of  thiocyanate  and  of  titanium 
as  titanium  peroxid e .  Q.u  anti  ties  of  iron  ranging  from 
1  to  0*001  mg.  in  50  c.e.  of  solution  can,  be  determined 
by  this  means  with  an  accuracy  of  1%,  whilst  the 
smallest  detectable  quantity  is  0*00002  mg.  of  iron 
in  50  c.e.  of  solution.  The  method  could  be  applied 
to  the  determination  of  the  iron  in  a  drop  of  blood. 
The  smallest  detectable  quantity  of  titanium  in 
50  c.c.  of  solution  is  0*0001  mg.,  and  0*01  mg.  can  be 
determined  with  an  accuracy  of  1%.  The  possible 
sources  of  error  in  the  practical  application  of  the 
method  are  discussed.  L.  L.  BmcxTMSHAW. 

Simultaneous  p otentiometric  determination 
of  iron,  copper,  and  arsenic.  E.  Zintl  and  F. 
Schloffer  (Z.  angew.  Chem.,  1928,  41,  956 — 960). — 
The  difficulties  of  the  methods  of  Kolthoff  and 
Tomicek  (A.,  1925,  ii,  72)  and  of  Buehrer  and  Sehupp 
(B.,  1926,  282)  in  the  simultaneous  potentiometric 
determination  of  iron  and  copper  are  due  to  the 
presence  of  chloride  ions.  In  sulphuric  acid,  using 
chromous  sulphate  as  reducing  agent,  sharp  end¬ 
points  are  obtained  for  copper,  iron,  copper  with 
iron,  copper  with  iron  and  chromate,  and  copper  with 
iron  and  arsenic.  The  results  are  unaffected  by  the 
presence  of  lead,  nickel,  cobalt,  aluminium,  chromic 
salts,  or  manganese*  C.  Hollins. 

Persulphate  method  for  determining*  chrom¬ 
ium  plus  vanadium  in  chrome  vanadium  tung¬ 
sten  steels.  H.  H.  Willard  and  P.  Yoijng. — 
See  B.,  1928,  643. 

Volumetric  determination  of  vanadium  in 
chrome  vanadium  tungsten  steels.  H.  H.  Wil¬ 
lard  and  P.  Young. — See  B.,  1928,  643. 

Separation  and  determination  of  bismuth 
by  means  of  cupferron*  A.  Pinkus  and  J.  Der- 
nies  (Bull.  Soc.  chim.  Belg.,  1928,  37,  267 — 283). — 
Bismuth  is  precipitated  completely  from  solutions  of 
its  salts  containing  free  hydrochloric  or  nitric  acid 
not  exceeding  a.  A- solution  by  the  addition  of  a  5% 
solution  of  cupferron  added  drop  by  drop  from  a 
burette  until  at  least  0*3  g.  of  cupferron  has  been 
added  for  every  0*1  g.  of  bismuth  present.  The 
yellowish- white,  flocculent  precipitate  is  collected, 
washed  with  a  04%  solution  of  the  precipitant, 
dried,  and  gently  ignited  to  bismuth  oxide  for  weigh¬ 
ing.  The  method  affords  a  rapid  means  of  separating 
bismuth  from  cadmium,  lead,  zinc,  arsenic,  silver, 
and  quinquevalent  antimony*  Cadmium  and  lead 
are  precipitated  quantitatively  by  cupferron  from 
neutral  solutions.  A.  R.  Powell* 


Spot  of  light-reading*  device  for  galvano¬ 
meters.  T.  T.  Smith  (J.  Opt*  Soc.  Amer,,  1928, 
17,  155—161). 

Spectrographs  for  the  analysis  of  metals. 
Ewald  (Chem.  Fabr.,  1928,  501— 503)*— A  descrip¬ 
tion  of  a  number  of  commercial  types*  ' 

H.  F*  Gillbe, 

Radon  pump*  L.  F.  Curtiss  (J.  Opt,  Soc,  Amer,, 
1928,  17,  77— 80).— The  arrangement  consists  of  two 
Topler  pumps  in  series  and  a  number  of  accessories 
to  provide  for  the  purification  of  the  radon  and  the 
manipulation  of  the  mercury.  The  advantages  of 
the  design  are  that  it  eliminates  all  rubber  tubing 
and  all  stopcocks  through  which  the  mercury  may 
pass,  and  that  it  makes  the  use  of  liquid  air  very 
convenient  and  allows  a  more  rapid  manipulation 
than  is  possible  with  a  pump  depending  solely  on 
purification  by  chemical  means. 

L.  L.  Birotmshaw. 

1 1  Acid-alkalimeter  * '  ;  a  direct-reading  pn 
meter.  K.  H.  Goode  (J,  Opt.  Soc,  Amer,,  1928, 
17,  59 — 71). — The  objection  to  the  use  of  a  single 
thermionic  valve  in  conjunction  with  a  pn  meter  is 
the  necessity  of  employing  a  microammeter  or  mill!- 
voltmeter  as  an  indicating  device.  An  instrument  of 
this  type  using  three  valves  has  been  previously 
described  (cf.  A.,  1925,  ii,  1196).  Difficulties  have 
been  encountered  in  the  use  of  this,  however,  and  a 
new  form  is  described.  Two  valves  of  the  oxide- 
coated  filament  type  are  used  and  the  indicating 
instrument  is  a  special  Weston  three- terminal  volt¬ 
meter-ammeter.  Full  details  are  given  for  the  adjust¬ 
ment  of  the  resistances  and  controls. 

L»  L.  BmcuMSHAw. 

McBam-Bakr  balance  for  sorption  of  vapours 
by  fibrous  and  film  materials,  P*  T*  Newsome 
(Ind.  Eng.  Chem.,  1928,  20,  827). — The  material, 
such  as  cellulose  or  cellulose  esters,  is  suspended  in 
the  apparatus  maintained  at  constant  temperature 
from  the  calibrated  quartz  spring  and  evacuated  to 
constant  weight  at  a  pressure  of  <0*01  mm.  By 
introducing  successive  small  quantities  of  water  from 
a  capillary  and  observing  the  pressure  and  elongation 
of  the  spring,  absorption  curves  at  various  temper¬ 
ature  s  may  b e  oh tai ned.  Similar  obser rations  d u ri n g 
the  gradual  removal  of  water  vapour  with  a  vacuum 
pump  yield  the  corresponding  desorption  curves,  A 
device  is  described  for  determining  the  absorption  of 
vapours  of  liquids  which  attack  stopcock  grease, 

F.  It.  Ennos. 

Micro-apparatus  for  the  determination  of 
mol.  wt.  by  the  cryoscopic  method,  K.  Iwamoto 
(Sei.  Hep.  Tohoku  Imp.  Univ,f  1928, 17,  719—722}*— 
A  Beckmann  apparatus  of  reduced  size  is  described 
with  which  the  mol.  wt.  of  small  quantities  of  material 
(7—30  mg.)  can  he  determined,  using  1*5  c.c,  of 
solvent.  ~  C.  J*  Smithells, 

Simple  method  for  measuring  rotatory  dis¬ 
persion*  I.  Bencowitz  (J*  Physical  Chem,,  1928, 
32,  1163 — 1170). — The  method  described  eliminates 
the  use  of  a  cadmium-quartz  lamp,  is  accurate  to 
within  0*02%,  and  permits  a  complete  determination 
of  rotatory  dispersion  for  10  wave-lengths  to  be  made 
in  5  hrs.  Monochromatic  light  is  replaced  by  portions 
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of  light  from  a  continuous  spectrum,  and  any  wave¬ 
length  of  which  the  rotation  In  quartz  is  known  can 
be  employed.  L.  S.  Theobald, 

Apparatus  for  the  determination  of  gas 
densities  by  the  Bunsen  effusion  method.  I. 
Rattle  (Z.  angew.  Chem.,  1928,  41,  876 — -880). — 
Errors  due  to  irregularities  in  the  aperture  of  the 
diffusion  disc  are  eliminated  by  passing  the  gas,  in 
an  enclosed  apparatus  capable  of  rotation  about  its 
axis,  alternately  in  opposite  directions  through  the 
aperture.  F.  G.  Tryhorn. 

Laboratory  aspirator.  E.  N.  Bates  and  G.  P. 
Bodnar  (U.S.  Dep.  Agric.  Giro.,  1927,  9,  1 — -12). — - 
The  device  (U.S.P.  1,524,012)  separates  granular 
substances  by  means  of  a  current  of  air  passing 
through  a  thin  stream  of  the  substances. 

Chemical  Abstracts. 

Temperature  measurement  between  20°  and 
90°  Abs.  F.  Henning  (Naturwiss.,  1928,  16,  617). 
— Onnes  and  Tuyn  (Leiden  Communications  Suppl., 
1926,  58)  have  prepared  a  table  giving  the  resistance 
ratio  w1  ~St' /Rq,  from  degree  to  degree  for  a  standard- 


ised  platinum  resistance  thermometer.  This  table 
can  be  used  for  any  platinum  resistance  thermometer 
within  the  range  of  20 — -90°  Abs,  by  the  aid  of  an 
empirical  formula.  A.  J.  Mee. 

Automatic  pipette.  0.  Orth  (Chem.  Fabr,, 
1928,  492),— The  pipette  has  a  glass  tap  at  the  bottom 
and  is  expanded  to  a  bulb  at  the  top.  The  graduation 
mark  is  on  the  constriction  below  the  bulb  and  a 
capillary  filling  tube  ends  on  a  level  therewith.  The 
pipette  is  filled  from  a  wash-bottle  at  a  lower  level 
and  any  surplus  runs  back.  The  filling  and  air  release 
connexions  are  either  fused  In  or  taken  through  a 
rubber  stopper.  C.  Irwin, 

Reproduction  of  scales  by  electric  discharge 
to  a  photographic  plate.  J.  H.  Chesters  (Mature, 
1928,  122,  349). 

Space  model  of  the  periodic  system  of  the 
elements.  A.  S.  Ramondt  (Chem,  Weekblad, 
1928,  25,  496—498). — A  method  of  constructing  a 
model  of  a  spiral  representation  is  described,  and  the 
horizontal  projection  of  a  thread  joining  the  positions 
of  the  elements  is  set  out.  S.  I.  Levy. 


Geochemistry, 


Medicinal  muds  of  Crimean  salt  lakes.  A.  F. 
Sagaidachnui  (Trans.  State  Inst.  Appl.  Chem.  Mos¬ 
cow,  1927,  Mo.  5,  25 — 52). — -The  composition  of  the 
waters  of  Moinak  lakes  is  tabulated,  and  the  form¬ 
ation  of  the  mud  is  discussed.  For  the  formation 
and  regeneration  of  the  mud  a  low  salt  concentration, 
favouring  bacterial  life  and  gelation  of  colloids,  is 
necessary ;  for  its  preservation  it  is  necessary  that 
the  salt  concentration  of  the  water  should  increase, 
so  as  to  suppress  biochemical  processes  tending  to 
form  non-colloidal  calcium  carbonate. 

Chemical  Abstracts. 

Red  soils  of  Cochin  China.  V.  Agafonov 
(Compt.  rend.,  1928,  187,  42S— 431). — These  soils, 
which  occur  in  layers  5 — 6  m.  deep  and  consist  of 
aggregates  of  amorphous  grains  (diameter  0*1  micron) 
principally  of  bauxite,  stilpnosi derite,  and  hydrated 
aluminosilicates,  are  produced  by  the  decomposition 
of  basalts.  This  corresponds  with  the  progressive 
disappearance  of  magnesia  and  the  alkalis,  the  oxid¬ 
ation  of  ferrous  oxide,  and  an  increase  in  the  water, 
alumina,  and  titania  contents,  transparent  red 
bowlingite  being  formed  as  an  intermediate  product. 
Although  they  may  contain  0T%  K  and  0*43%  M, 
their  structure  and  low  p&  value  render  them  unsuit¬ 
able  for  agriculture  in  rainy  districts.  J.  Grant. 

Changes  of  certain  clays  into  acidic  ones 
through  weathering.  T.  Okazawa  (Bull.  Inst. 
Phys,  Chem.  Res.  Tokyo,  1928,  7,  776 — 784), — It  is 
suggested  that  the  acidity  of  clays  is  due  to  the 
weakness  of  the  combination  of  silica  and  alumina, 
and  to  the  consequently  easy  decomposition  of 
alkaline  or  neutral  clays  by  weathering. 

C.  W.  Gubby. 

Lavas  of  the  Sous-le-Vent  Islands  of  the 
Society  Archipelago.  A.  Lacroix  (Compt.  rend., 


1928,  187,  397 — 401). — The  so-called  granite  of  this 
region  is  in  reality  an  olivine  gabbro  having  the  same 
composition  as  the  porphyric  basaltic  olivine  with 
which  it  is  associated.  Pegmatoids  which  are  also 
found,  are  the  result  of  a  differentiation  under  special 
conditions  of  the  same  magma  (cf.  ibid.,  397),  but 
are  richer  in  alumina,  alkalis,  titania,  and  pkos- 
korus,  and  poorer  in  magnesia  than  the  related 
asalt.  Other  basalts  are  also  found,  with  traces  of 
free  silica,  the  proportions  of  sodium  and  potassium 
being  often  the  same ;  slatite  is  an  exception. 

J.  Grant. 

Zeolites  as  fossilising  substances.  H.  Udlttft 
(Arkiv  Kemi,  Min.,  Geoh,  1928,  9,  Mo.  33,  15  pp.). — 
Fossilised  wood  from  the  basaltic  tufa  on  the  lower 
slopes  of  Mt.  Elgon  in  British  East  Africa  was  found 
to  contain  crystals  of  natrolite,  mesolite,  and  apo- 
phyllite,  whilst  calcite  had  apparently  played  a  part 
in  building  up  the  structure  and  a  certain  amount 
of  the  original  organic  wrood  substance  was  still 
present.  It  is  suggested  that  the  wood  was  dehydr¬ 
ated  above  150°  in  the  tufa  beds  and  then  subjected 
to  the  action  of  hydrothermal  epimagmatie  solutions 
which  deposited  in  succession  natrolite,  apophyllite, 
and  calcite.  The  mineralisation  appeared  to  have 
been  affected  by  the  original  structure  of  the  wood 
in  that  the  mineral  crystals  were  elongated  in  the 
direction  of  the  circulation  along  the  wood  fibres 
and  the  wood  cells  seemed  to  be  filled  first. 

A.  R.  Powell. 

Some  metamorphosed  dolerites  from  Broken 
Hill.  W.  R.  Browne  (J.  Proc.  Roy.  Soc.  Mew 
South  Wales,  1927,  61,  383 — 400). — The  petro¬ 
graphic  al  characters  of  a  series  of  basic  rocks  at 
Broken  Hill  are  described  and  the  probable  chemical 
changes  involved  in  their  meta-morphism  are  discussed. 

.  W,  Gibby. 
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Petrological  notes  on  some  New  South  Wales 
alkaline  basic  rocks.  W.  11,  Browne  (J.  Proc. 
Boy.  Soc.  New  South  Wales,  1927,  61,  371 — 382). — 
A  description  of  six  rocks  found  in  New  South  Wales. 

C.  W.  Gibby. 

The  Great  Bahama  Bank.  Marine  carbonate 
sediments.  R.  M.  Field  (Amer.  J.  ScL,  1928,  [v], 
16,  239—246). — Specimens  of  calcareous  muds  from 
the  lagoons  of  the  Great  Bahama  Bank  have  been 
collected  and  are  being  examined.  C.  W.  Gibby. 

Occurrence  of  tridymite  and  cristobalite  in 
a  granite  xenolith.  A,  A,  Weymouth  (Amer.  J, 
Sci.,  1928,  [v],  16,  237— 238).— The  following  minerals 
have  been  identified  in  a  disintegrated  granite  rock 
in  Idaho  :  quartz,  orthoclase,  oligoclase,  muscovite, 
biotite,  chlorite,  garnet,  iron  oxide,  zircon,  tridymite, 
and  cristobalite.  Its  composition  is  compared  with 
that  of  an  artificially  prepared  silica  brick. 

C.  W.  Gibby. 

New  platinum  mineral  in  Rustehburg  norites, 
R.  A.  Cooper  (J.  Oliem.  Met.  Min.  Soc.  S.  Africa, 
1928,  28,  281 — 283). — A  new  platinum  sulpharsenide, 
discovered  in  Rustenburg  norites,  has  the  com¬ 


position  Pt  64*2,  Pd  9*4,  S  17*7,  As  7*7%,  correspond¬ 
ing  with  the  formula  Pt(S,As)2.  The  greater  part 
of  the  palladium  is  entirely  “independent  of  the 
platinum.  C.  W.  Gibby. 

Grystallophyllian  rocks  of  Mayombe  (French 
equatorial  Africa).  V.  Babet  (Compt.  rend,, 
1928,  187,  348— 350).— These  rocks,  which  are  con™ 
sidered  to  belong  to  the  superior  zone  characterised 
by  albite  and  the  hydroxyl  minerals  (chlorite,  sericite, 
epidotite),  fall  into  two  classes :  (1)  Feldspatliic 

(albite)  gneiss  type  containing  layers  of  sericite,  and 
alkaline  or  ealco-alkaline  in  character.  Quartz  when 
present  is  grano  bias  tie  and  the  free  alumina  content 
rises  to  about  5%,  showing  that  in  spite  of  the  analogy 
to  the  granites  in  composition  the  rocks  are  derived 
from  altered  granites  or  arkoses.  (2)  Non-feldspathic 
mica  schists  and  epidotites  containing  chlorite  and 
albite  crystals  in  quartz  inclusions,  with  beds 
of  primary  cal  cite.  With  the  exception  of  the 
epidotite  they  may  contain  up  to  1 1  %  of  free  alumina. 
Analyses  are  given.  J.  Grant. 

Minerals.  III.  H,  Collins  (Chem.  News,  1928, 
137,  168-170). 
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Catalytic  hydrogenation  of  different  types  of 
unsaturated  compounds.  III.  Hydrogenation 
of  conjugated  systems.  S.  V.  Lebedev  and  A.  0. 
Yakubchik  (J.C.S.,  1928, 2 1 90 — 2204)  —The  catalytic 
hydrogenation  of  dh\sopropenyl,  b.  p.  69°,  df  0*7262, 
di vinyl,  and  piperylene,  b.  p.  41*5°,  df  0*6852,  has 
been  studied  by  the  methods  previously  employed 
(this  vol.,  613).  Hydrogenation  in  each  case  is  of 
type  II  (loo.  cit,),  the  curves  consisting  of  three 
sections.  Hydrogenation  of  diisopropenyl  proceeds 
at  a  similar  rate  to  that  of  isoprene.  The  first 
section  of  the  curve  is  horizontal  up  to  the  critical 
point  (69%  hydrogenation) ;  the  rate  of  absorption 
then  increases  in  the  second  portion  corresponding 
with  the  hydrogenation  of  methyKsopropylethylene, 
and  finally  decreases  rapidly,  this  third  stage  corre¬ 
sponding  with  the  hydrogenation  of  tetramethyl- 
ethylene.  In  order  to  study  the  process  of  hydrogen¬ 
ation  up  to  the  critical  point  it  was  interrupted  at 
25%  and  50%  hydrogenation  and  the  composition 
of  the  product  determined  by  the  methods  previously 
employed.  The  proportion  of  the  various  products 
present  at  25%,  50%,  and  69%  (critical  point) 
hydrogenation  are,  respectively,  dmopropenyl,  64, 
28,  0% ;  diisopropyl,  14,  28,  38% ;  as-m  ethyl - 
Lsopropylethylene,  16,  32,  45%  ;  tetrame thy lethyl - 
ene,  6,  16,  17%.  The  experimentally  determined 
quantities  of  diisopropenyl,  dnsopropyl,  and  total 
hexylenes  lie  on  almost  straight  lines,  but  the  curve 
for  the  individual  hexylenes  shows  breaks  which  are 
probably  due  to'  isomeric  change  produced  by  the 
action  of  sulphur  dioxide,  which  is  shown  to  isomerise 
as-methylisopropylethylene  to  tetramethylethylene . 
The  hydrogenation  of  dITsopropenyl  in  the  presence 
of  ethylene  derivatives  of  different  degrees  of  sub¬ 
stitution  has  been  studied  and  it  is  found  that  the 


ethylene  derivative  is  generally  hydrogenated  after 
the  critical  point  (which  retains  its  original  position) 
in  places  determined  by  the  degree  of  substitution. 
When  camphene  is  added  the  beginning  of  the 
hydrogenation  of  this  substance  is  distinctly  separ¬ 
ated  from  the  end  of  the  first  section  of  the  curve ; 
the  whole  of  the  as-disubstituted  ethylene  is 
hydrogenated  after  the  critical  point  and  hence  does 
not  alter  the  amount  of  fully  saturated  molecules 
then  present.  The  latter  are  therefore  formed  before 
the  eritieal  point  and  must  arise  from  the  simul¬ 
taneous  (or  almost  simultaneous)  addition  of  2  mols. 
of  hydrogen  to  the  conjugated  system.  The  curve 
for  divinyl  is  of  similar  type ;  the  first  section,  relating 
to  the  conj ugated  system,  ends  at  the  critical  point 
(76%  hydrogenation,  unchanged  by  admixture  with 
substituted  ethylene  derivatives)  when  the  com¬ 
position  of  the  product  is  di  vinyl,  0 ;  butane,  52; 
w-Aa-butylene,  34;  n-kP- butylene,  14%.  The  second 
portion  of  the  curve  pertains  to  Aa-  and  the  third 
to  A^-butylene.  Similarly  with  piperylene,  the  first 
section  ends  at  the  critical  point  (74%  hydrogen¬ 
ation)  where  the  composition  is  piperylene,  0  ;  propyl- 
ethylene,  15;  s-methylethylethylene,  39;  pentane, 
46%.  The  second  portion,  where  more  rapid  absorp¬ 
tion  of  a  further  6*5%  of  hydrogen  occurs,  corresponds 
with  propylethylene*  and  the  third  (19*5%  hydro¬ 
gen)  with  £~methylethyletkylene.  Hydrogenation  of 
piperylene  mixed  with  various  ethylene  derivatives  was 
also  studied,  and  of  these  camphene,  methylhepfcenone, 
and  tetramethylethylene  form  independent  sections 
of  the  hydrogenation  curve.  J.  W,  Barer. 

Allyl  transposition  and  additive  derivatives  of 
erythrene  hydrocarbons.  CL  Provost  (Ann. 
Chirm,  1928,  [x],  16,  113— 146)— A  more  detailed 
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account  of  work  already  reviewed  (A.,  1926,  496; 

1927,  131,  337,  748,  749,~  851 ;  this  vol.,  152,  613). 

H.  Burton. 

Preparation  of  teiramethyl  ethylene .  J.  G. 
Earl  (J.  Proe.  Roy.  Soc.  New  South  Wales,  1927, 
61,  68 — 72). — A  good  yield  of  tetramethylethylene 
can  bo  obtained  by  dehydrating  dimetkylethyl- 
carbinol  with  oxalic  acid  to  trimethyl  ethylene,  from 
the  ehlorohydrin  of  which  dim  ethyl  isopropylcarbinol 
is  obtained  by  the  action  of  magnesium  methyl 
Iodide.  This  gives  the  hydrocarbon  on  dehydration 
with  dilute  sulphuric  acid  or  concentrated  oxalic 
acid.  C.  W.  Gibby. 

Allene  hydrocarbons.  M.  Bouis  (Ann.  China., 

1928,  [x],  9,  402 — 405). — Allenes,  R-CHICICH*,  where 

E  is  an  alkyl  group,  are  prepared  from  the  appro¬ 
priate  substituted  allyl  alcohol,  R»CH(OH)'CH*CH2> 
formed  by  the  action  of  the  appropriate  Grignard 
reagent  on  acraldehyde.  The  following  compounds 
are  described  :  A -§~meihylpente n-y-ol,  b.  p.  125°/760 
mm,,  dP  0*8368,  nf}  1*4263 ;  Aa-s-methylhexen-y-ol 
has  b.  p.  58°/15  mm.,  146°  (corr.)/760  mm.,  dn  0*8288, 
it]]  1*4285.  These  by  the  action  of  phosphorus  tri- 
bromide  with  cooling  in  the  presence  of  pyridine 
yield  pure  ally  i  bromides,  R*CH!CH*CH2Brs  the 
isomeric  change  going  to  completion  in  each  case 
(cf.  Burton  and  Ingold,  this  vol.,  634),  and  thus  are 
obtained  &$-a.~bromopente?ie,  b.  p,  123 — 124°,  35°/ 
25  mm.,  P  1*2545,  1-4731 ;  A^-a -bromohexene, 

b.  p.  42 — 44°/10  mm.,  du  1-2119,  fig  1*4778 ;  A#-a- 
bromo-d-methylpe7ite?ieJ  b.  p.  46°/18  mm.,  du  1-2208, 

1*4723 ;  A0 -x-bromokepte ne ,  b.  p.  62— 64°/10  mm., 
d11  T1682,  1*4760  ;  A P-a.-bro?no-z~niethylhezene,  b.  p. 

60°/15  mm.,  P  1*1782,  n%  1*4750.  These  by  boiling 
with  anhydrous  sodium  acetate  in  acetic  acid  yield 
the  corresponding  acetates  and  thus  are  obtained 
A fi-hexenyl,  b.  p,  171—173°,  dl*  0*8976,  nli  1*4282, 
A t-S-methylpentenyl,  b.  p.  163°,  dP  0*8990,  ng  1*4260, 
A Q-heptenyl,  b.  p.  192—194°  (corr.),  dn  0*8915,  n\ f 
T4314,  AQ-z-met]iylhexenyl ,  b.  p.  182—184°  (corr.), 
cP  0-8836,  rifp  1*4280,  acetates ;  A$-pentenyl  acetate 
has  <P  0*9019,  n\ f  1*4219.  Hydrolysis  of  these  with 
aqueous  methyl-alcoholic  sodium  hj'droxide  yields 
the  corresponding  carbinols,  R-CH:CH*0H2-0H,  and 
thus  are  obtained  A&-hexen-B-ol,  b.  p.  158 — 160°, 
dP  0-8490,  rif>  1*4403  (naphthylur ethane,  in,  p.  76°); 
A ft-S-methylpenten-cc-ol,  b.  p.  150°,  d21  0*8348,  ri\ J 1-4357  ; 
A P-kepten-oL-ol,  b.  p.  177-179°  (corr.),  cP  0*8421, 
n»  1*4410;  A^-s >meihylheze?i-a-ol,  b.  p.  169°  (corr.), 
P  0*8355,  nf}  1*4390.  Addition  of  bromine  at  0° 
to  the  allyl  bromides  (above)  yields  the  tri bromides, 
R*CHBr*CHBr*CH2Br,  and  thus  are  obtained  afiy-tri- 
bromo-§-methylpentane ,  b.  p.  131 — 132°/18  mm.,  m.  p. 
35°,  P  T9 139,  nf}  T5470 ;  a$y~fr ibromo- z-methyl- 
hexane ,  b.  p.  134— 135°/ 12  mm.,  P  1*8116,  ri%  1*5380 ; 
aLBy-tribrojnopentane,  b.  p.  122 — 124°/18  mm,,  d10 
2*0741,  T5589  ;  « fiy  ibromok exan e ,  b.  p.  127— 

129°/ 11  mm,,  du  T9429,  n\ f  T5506 ;  aSy-tribromo- 
heptane ,  b.  p.  142—143712  mm.,  d 17  1*8112,  wg 
T5393.  Fusion  with  75—80%  potassium  hydroxide 
converts  these  into  the  allene  dibromides, 

R * CHB r - CBr 1 0H2 ,  and  thus  are  obtained  Aa-$y-di- 
bromopenime ,  b.  p.  75— 76°/12  mm.,  dP  1-7442,  tig 
1*5316;  Aa-$y~dibromohexene}  b.  p.  83* — 85°/9  mm.,  du 


1*6381,  ng  T5248  ;  Aa~|3 y-dibrotno-S-methylpentene,  b.  p. 
81°/124nim.,  P  TC035,  T5180 ;  Aa-fjy-dihrom6hept- 

ene,  b.  p.  108— 110°/12  mm.,  P  1*5595,  nf  1*5200; 
A Q- $y-dibro mo-z -m e tliylh exene ,  b.  p.  100 — 101°/12  mm., 
P  1*5493,  nf  1*5155,  The  allenes,  R*CH:C:CH2,  are 
obtained  (yield  50 — 60%  calculated  on  the  original 
allyl  alcohol)  by  dr  op  wise  addition  of  these  dibromides 
to  zinc  dust  in  boiling  alcohol  and  thus  are  prepared 
ethylallene  ( A°8-pentadiene) ,  b.  p.  45°,  P  0*6890,  ?if 
T4100,  nfy  1*4149,  1-4209 ;  propylalhne,  b.  p.  78°, 

P  0-71.98,  rij  1*4246,  n]]  1*4298,  1*4353";  iso- 

propylalle?ie,  b.  p.  70°,  dr2  0*7061,  n™  1*4201,  wg  1*4232, 
nr  1-4308 ;  butylallene,  b.  p.  106°  (corr,),  dA  0*7374, 
1*4321,  1-4360,  ?i$  1*4427,  1*4493;  iso- 

butylallene t  b.  p.  96°  (corr.),  dm  0*17225,  1»4251, 

ng  1*4282,  1-4353.  These  all  show  slight  optical 

exaltation  (about  0*5)  which  increases  with  the  mol. 
wt.  of  the  derivative  and  is  greater  with  branched 
chains  than  with  straight  chains.  Addition  of  1  mol. 
of  bromine  in  carbon  tetrachloride  solution  to  propyl- 
allene  occurs  mainly  at  the  p y  double  linking,  a  little 
of  the  ccp  product  being  formed  as  a  by-product. 
Further  addition  of  bromine  yields,  with  the  appro¬ 
priate  allene,  afi$y4etrabromope?itanei  b.  p.  120°/3 
mm.,  P  2*2939,  nf}  1-5916 ;  app y-tetrabromohexane, 
b,  p.  130°/3  mm.,  P  2-1873,  ng  1*5850;  ap(3y4e£ra- 
bromoheptane ,  b.  p.  140°/3  mm.,  P  2-0675,  tv§  T5718. 
The  action  of  a  35%  acetic  acid  solution  of  hydrogen 
bromide  on  ethylallene  at  0°  yields  a  mixture  of 
products  from  which  were  isolated  a  mixture  which 
probably  contains  Aa-[3-bromopentene  (since  by  treat¬ 
ment  with  alkali  it  yields  an  acetylene,  forming  a 
copper  derivative)  and  A#- p-bromopentene  (yields 
propionic  acid  on  oxidation)  together  with  pp-di- 
bromopentane,  b.  p.  62 — 63°/18  mm,,  df  T6452, 
nf}  1-5031.  Hydration  of  the  allenes  with  concen¬ 
trated  sulphuric  acid  at  —10°  and  subsequent  treat¬ 
ment  with  water  yields  the  corresponding  methyl 
ketones,  CH2R*COCH3,  whilst  by  the  action  of 
sodamide  the  sodium  derivative  of  the  isomeric 
acetylene,  CH0R*C;CNa,  is  obtained. 

J.  W.  Baker. 

Reaction  between  acetylene  and  sulphur  at 
temperatures  tip  to  650°.  J.  B.  Peel  and  P.  L. 
Robinson  (J.C.S.,  1928,  2068 — 2070). — In  confirm¬ 
ation  of  the  results  of  Meyer  and  Sandmeyer  (A,, 
1884,  45)  and  contrary  to  those  of  Capelle  (A.,  1908, 
i,  201)  and  de  Coninck  (ibid.,  750)  it  is  found  that 
the  liquid  products  obtained  by  the  interaction  of 
sulphur  and  acetylene  consist  of  (a)  carbon  disulphide, 
(5)  thiophen,  and  (c)  thiophten.  At  most  only  77% 
of  the  sulphur  is  found  in  the  distillate,  the  remainder 
probably  being  converted  into  hydrogen  sulphide. 
Ignition  occurs  at  275°,  but  the  reaction  is  incon¬ 
veniently  slow  below  300°.  At  325°,  500°,  and  650° 
the  proportions  of  the  three  products  formed  are, 
respectively,  (a)  77,  77,  and  83%,  (b)  9,  12,  and  5%, 
(c)  6,  6,  and  3%,  the  optimum  temperature  for  the 
formation  of  thiophen,  df  T0615,  y20  32*58,  being 
560°.  J,  W.  Baker, 

Catalysts  for  the  formation  of  alcohols  from 
carbon  monoxide  and  hydrogen.  I.  Decom¬ 
position  of  methyl  alcohol  by  catalysts  composed 
of  copper  and  zinc,  P.  K.  Frolich,  M.  R.  Fenske, 
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and  D.  Quiggle  (Ind,  Eng.  Chem.,  1928,  20,  694 — 
698 ;  cf.  Lewis  and  Frolich,  B.,  1928,  359). — The 
catalytic  decomposition  of  methyl  alcohol  at  360° 
and  a  total  pressure  of  1  atm .  with  mixtures  of 
zinc  and  copper  oxides  in  varying  proportions  has 
been  studied.  Maximum  decomposition  and  form¬ 
ation  of  carbon  monoxide  occurred  when  zinc  oxide 
was  present  in  excess,  although  the  addition  of  only 
3  mol.~%  of  zinc  oxide  to  copper  oxide  increases 
decomposition.  The  effect  of  adding  a  small  amount 
of  copper  oxide  to  zinc  oxide  is  not  so  marked. 
The  decomposition  of  methyl  alcohol  is  thought  to 
proceed  in  two  stages  :  MeOH  - — >  H2+H*CHO  — > 
0'5H*CO2Me-f C0+H2.  The  extent  to  which  the 
reaction  proceeds  depends  largely  on  the  zinc  :  copper 
ratio  of  the  catalyst.  The  addition  of  a  small  amount 
of  copper  to  zinc  oxide  favours  the  formation  of 
carbon  monoxide,  whereas  the  addition  of  a  small 
amount  of  zinc  oxide  to  copper  favours  the  formation 
of  methyl  formate.  R.  A.  Pratt. 

Tests  for  methyl  alcohol  E.  W.  Todd  (Proc. 
Nova  Scotian  Inst.  Sei.,  1927,  16,  147— 151).—' The 
tests  for  methyl  alcohol  in  the  presence  of  ethyl 
alcohol  using  morphine,  or  milk  and  resorcinol,  as 
also  the  older  U.S.  Pharmacopoeia  test  (oxidation 
by  copper  spiral  and  detection  of  formaldehyde  by 
SchifFs reagent),  are  inferior  to  the  1926  U.S.  Pharma¬ 
copoeia  test,  viz.,  the  oxidation  by  acid  permanganate 
to  formaldehyde,  giving  a  violet  colour  with  Schiffs 
reagent,  S.  J.  Gregg. 

Constitution  of  citronellol  and  rhodinol.  V. 
Grigxard  and  J.  Dcehvre  (Compt.  rend.,  1928, 
187,  270 — 273). — Ozonisation  of  citronellol  in  aque¬ 
ous  acetic  acid  solution  shows  that  it  consists  of 
p£-dimcthyl-Aa-oc  ten-0- ol  and  about  24%  of  pC-di- 
methyl-A^-octen-O-ol ;  the  latter  occurs  in  smaller 
amounts  (18%)  in  samples  previously  submitted  to 
acid  treatment.  By  the  action  of  acetic  acid  con¬ 
taining  small  amounts  of  water  on  citronellal,  a 
glycol ,  b.  p.  115 — 118°/3  mm.,  m,  p.  65—66°,  is 
obtained  which  is  probably  the  intermediate  com¬ 
pound  concerned  in  the  cyelisation  of  citronellal  into 
hsopulegoL  It  is  pointed  out  that  in  this  cyelisation 
it  is  immaterial  whether  the  double  linking  is  in  the 
a-  or  the  p -position  in  citronellal,  since  isopulegol 
may  arise  by  the  dehydration  of  cither  of  the  isomeric 
intermediate  compounds.  G.  A.  C.  Gough. 

Citronellol  and  rhodinol.  V.  Grigxard  and 
J.  Dcetjyre  (Compt.  rend.,  1928,  187,  330—334). — 
Bourbon  geraniol  which,  by  Glichitch’s  method  (A., 
1923,  ii,  661),  contains  51*9%  of  free  and  15*9%  of 
combined  alcohols  gives  on  distillation  a  “geraniol- 
rhodinol  ”  fraction,  b.  p.  116 — 122?/1S  mm.,  con¬ 
taining  50%  of  “  rhodinol  ”  as  determined  by  the 
warm  formylation  method,  and  giving  on  ozonisation 
80%  of  acetone  and  32%  of  formaldehyde  and  formic 
acid.  Geraniol  obtained  by  rectification  of  citronellol 
on  ozonisation  gives  51  %  of  formaldehyde  and  formic 
acid  and  92%  of  acetone,  a  result  which  supports 
the  structure  Cj\fe2ICH*CH2*CH2*CMeICH*CH2*OH. 
Glycollaldehyde  is  also  formed,  and  formic  acid 
and  formaldehyde  probably  result  from  hydrolysis 
of  its  peroxide,  CH2#0H'CHi02.  Isomerides  differing 
in  the  position  of  the  double  linking  about  the  5-carbon 
4  c 


atom  may  also  bo  present  (cf.  A.,  1925,  i,  772). 
/-Rhodinol,  isolated  by  Barbier  and  Bouveault’s 
benzoyl  chloride  method,  and  having  b.  p.  118— 
119-57 18  mm.,  rf}5  0*860,  n)»  1-4574,"  [«]}?  +1-87°, 
bromine  value  103  (allophanate,  m.  p.  105—106°), 
gives  on  ozonisation  yields  of  formaldehyde,  formic 
acid,  and  acetone  which  indicate  the  presence  of 
45 — 45*7%  of  the  a -form  and  52—53%  of  the 
P-isomeride.  These  figures  are  unchanged  by  a 
fresh  treatment  with  benzoyl  chloride.  /-Rhodinol, 
prepared  by  Tiemann  and  Schmidt’s  method,  had 
b.  p.  117—118*5717  mm.,  cF  1*0864,  1*4601, 

bromine  value  102,  and  gave  on  ozonisation  figures 
indicating  the  presence  of  25%  of  the  a-  and  71%  of 
the  p-form.  d- Citronellol,  b.  p.  119 — 121°/20  mm., 
d\\  0*856,  n?y  1*4617,  a}0  +2*33°,  bromine  value  109, 
obtained  from  Java  citronella  oil,  gives  results  on 
ozonisation  indicating  the  presence  of  24%  of  a-  and 
80%  of  p-form.  When  treated  with  benzoyl  chloride 
at  150°  for  8  hrs,  and  hydrolysed,  this  d-citronellol 

affords  a  product,  b.  p.  118—119718  mm.,  du  0*860, 
?F  1*4572,  a13  +2*30°,  bromine  value  96  (allophanate, 
in,  p.  104*5 — 105*5°),  containing  39%  of  a-  and  59% 
of  p-isomeride.  Treatment  with  dry  hydrogen 
chloride  for  2  hrs.  at  150°  yields  a  similar  product, 
fF  0*863,  7i\]  1*4577,  containing  42%  of  a-  and  54% 
of  p-isomeride.  Both  benzoyl  chloride  and  hydrogen 
chloride  thus  produce  isomerisation  of  the  p-  to  the 
a-form,  and  it  is  concluded  that  Barbier  and  Bon- 
veault’s  “  rhodinol  ”  is  not  present  as  such  in  the 
natural  essences.  The  latter  contain  “  citronellol,” 
a  mixture  of  about  80%  of  the  A^-octene  (the 
“  eitronellic  ”  form),  and  20%  of  the  Ac-oetene 
(a-form).  Certain  acid  influences  produce  isomeris¬ 
ation  until  the  mixture  contains  about  50%  of  the 
a-form,  and  since  this  mixture  forms  the  <£  rhodinol  ” 
of  Barbier  and  Bouveaulfc,  it  is  proposed  to  term 
the  a-isomeride  the  “  rhodinic  ”  form. 

R,  BitIGHTMAN. 

Configuration  of  py-butylene  glycol.  J.  Roese- 
ken  and  (Mere.)  R.  Cohen  (Rec.  trav.  cliim,,  1928, 
47,  839 — 84S). — A  sample  of  py-butylene  glycol  of 
biological  origin  (cf.  Kluyver  and  others,  A.,  1920, 
203),  b.  p.  177—180°,  +2*42°  (1=2),  gave  on 

fractionation  mainly  the  solid  weso-glycol,  m.  p.  25°; 
the  presence  of  a  little  racemic  glycol  was  shown  by 
resolution  of  the  hydrogen  sulphate  or  hydrogen 
3-nitroplithalate  with  strychnine  and  brucine.  Syn¬ 
thetic  Py-butylene  glycol,  prepared  from  A^- butylene 
by  way  of  the  di bromide  and  diacetate,  or,  better, 
by  oxidation  with  peracetic  acid  to  monoacetate 
followed  by  hydrolysis,  was  mainly  the  f//- compound 
and  was  resolved  ([a]D  —3*2°  and  +5°)  in  the  form 
of  its  hydrogen  sulphate  by  means  of  brucine.  The 
meso-glyeol  has  little  effect  on  the  conductivity  of 
boric  acid,  whilst  the  di-glycol  definitely  lowers  it, 
indicating  a  greater  distance  between  the  hydroxyl 
groups  in  the  latter  case.  The  formation  of  a  tram- 
glycol  by  the  action  of  peracetic  acid  shows  that  the 
stable  butylene  is  a  c is- compound.  C.  Hollins. 

Ditertiary  glycols  and  certain  of  their  hetero¬ 
cyclic  derivatives.  E.  Pace  (Atti  R.  Aecad, 
Lincei,  1928,  [vi],  7,  7 57—7 64)  .—Treatment  of 
acetonvlacetone  with  a  magnesium  alkyl  bromide 
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and  decomposition  of  the  resulting  compound  with 
water  yield  ditertiary  glycols, 

OH*  CMeR* CH2* CH^CMeR- OH ,  converted  into  tetra- 
hydrofuran  derivatives  if  left  in  a  desiccator  con¬ 
taining  sulphuric  acid  or  if  heated  in  acetic  acid 
solution  at  120 — 150°  in  presence  of  sulphuric  acid 
or  zinc  chloride,  and  into  substituted  tetrahydro¬ 
pyrroles  if  heated  with  a  slight  excess  of  concentrated 
alcoholic  ammonia  at  150°  for  about  2  lira.  The 
following  compounds  were  obtained  in  this  way : 
Bz-Dimethylhexane-$z-diol,  m.  p.  92—93°;  y£,-di- 

methylheptane-y^-diol,  b.  p.  172—173°;  ^-dimethyl- 
octane-Sri-diol,  b.  p.  198 — 200°,  which  reacts  readily 
with  gaseous  hydrogen  bromide  to  give  the  corre¬ 
sponding  dibromo-compound ;  2:2:5:  5-tetramethyl- 
let rahydrofuran,  b.  p.  119-5°,  apparently  identical 
with  Pogorzelsky’s  dnsocrofcyl  oxide  (A.,  1899, 
785) ;  2  ;  5-dimethyl- 2  :  5-diethyltelrahydrofuran,  b.  p. 
165° ;  2  :  o-dimethyl- 2  :  5-dipropyltetrahydrofuran,  b,  p. 
186° ;  2:2:5:  5 - telramethyltetra hydropyrrole ,  b.  p. 

108°  (cf,  Pauly  and  Hultensehmidt,  A.,  1904,  i,  88) ; 
2  :  o-dimethyl- 2  :  o-diethyltetrahydropyrrole,  b.  p.  125°, 
unstable  in  the  air;  2  :  o -dimethyl-2  :  §-dipropyltetra- 
hydropyrrole,  b.  p.  147—149°,  unstable  in  the  air. 

T.  H.  Pope. 

Reactions  relating  to  carbohydrates  and  poly¬ 
saccharides,  XVI.  Separation  and  identifier 
ation  of  the  isomeric  ethylideneglycerols. 
JEL  S.  Hill,  A.  C.  Hill,  and  H.  Herbert  (J.  Amer. 
Chem.  Soc.,  1928,  50,  2242 — 2249) . — The  separation 
of  the  two  isomeric  ethylideneglycerols  from  a 
mixture  by  fractional  distillation  was  incomplete. 
The  action  of  benzoyl  chloride  in  dry  pyridine 
on  the  mixture  yielded  a  product  which  could  be 
separated  by  crystallisation  from  light  petroleum  into 
a  y-ethylideneglyceryl  $ -benzoate,  m.  p.  S6°,  and  ctf l-eihyl- 
ideneglyceryl  y-benzoate ,  b.  p.  144 — 145 °/2  mm., 
dlf  1-1618,  rag  1*5145.  These  were  separated  in  the 
proportions  of  1:1-8  and  1  :  4  from  the  products 
prepared  by  the  action  of  acetylene  and  paraeetalde- 
liyde,  respectively,  on  glycerol.  a  y-Elhylidene- 
glycerol ,  b.  p.  52°/2  mm.,  df  1-1477,  nf}  1-4532,  and 
v.B-ethylidenegl ycerol,  b.  p.  68 — 70°/l  mm.,  were 
obtained  by  hydrolysis  of  the  benzoates.  The  action 
of  methyl  iodide  and  silver  oxide  yielded  ^-methyl 
^y-ethylideneglyceryl  ether ,  b,  p.  S0°/23  mm.,  dlf  1-0705, 
n\ 1*4375.  and  y-methyl  aB -ethyl iden eglyc&ryl  ether , 
b.  p.  58— 61°/23  mm.,  dlf  1-0224,  nf,  1*4177,  from 
which  glyceryl  g -methyl  ether  and  a-methyl  ether, 
respectively,  were  obtained  by  hydrolysis. 

R.  K.  Callow. 

Colour  reactions  of  mannitol.  L.  Ekkert 
(Pharm.  Zentr.,  1928,  28,  433). — Oxidation  of  man¬ 
nitol  with  bromine  water  followed  by  the  addition 
of  a  small  quantity  of  phenacetin,  resorcinol, 
a-naphthol,  g-naphtliol,  codeine,  or  morphine  and 
then  concentrated  sulphuric  acid  or  phosphoric  acid 
or  fuming  hydrochloric  acid  led  to  characteristic  colour 
reactions  in  each  case.  I.  Vogel. 

Nitric  oxide  and  carbon  monoxide  compounds 
of  so-called  univalent  iron  and  nickel.  H. 
Reihlen,  A.  vox  Fri e d o lsh eim ,  and  W.  Oswald 
(Annalen,  1928,  465,  72 — 96). — A  reply  to  Manchot 
(this  vol.,  35)  and  Hieber  and  Sonnekalb  (ibid.,  511). 


The  following  appears  to  be  new.  When  ethyl 
mercaptan  is  treated  with  nitric  oxide  in  presence  of 
potassium  hydroxide  a  95%  yield  of  ethyl  sulphide 
is  produced :  2EtSH+2N0=Et2S+N20-rH«>0. 

The  reaction  between  nickel  sulphate,  nitric  oxide, 
ethyl  mercaptan,  and  potassium  hydroxide  gives 
84%  of  almost  pure  ethyl  liyponitritonickel  sulphide, 
NO'NrSEt,  When  the  reactants  are  modified,  pro¬ 
ducts  of  varying  composition  are  obtained,  but  all  of 
them  contain  a  relatively  large  proportion  of  the 
hyponitri to- compound .  A  mixture  of  ferrous  hydr¬ 
oxide  and  potassium  ethyl  sulphide  is  converted  by 
carbon  monoxide  into  the  compound,  Fe2(SEt)2(CO)6, 
in.  p.  (high  vacuum)  67°  after  softening. 

H.  Burton. 

Bromoformic  esters.  K.  W.  Rosenmund  and 
H.  D6ring  (Arch.  Pharm.,  1928,  266,  277—280).— 
Carbonyl  bromide,  prepared  by  Bartal’s  method  (A., 
1906,  i,  731),  interacts  with  ethyl  alcohol  in  cold  light 
petroleum  to  give  a  meagre  yield  of  ethyl  bromo- 
formate,  b.  p.  116°.  In  a  similar  way,  n-propyl  bromo- 
formate ,  b.  p.  79 — 80°/10S  mm.,  iso  amyl  bromoformate, 
b.  p.  58°/14  mm.,  and  benzyl  bromoformate,  b.  p.  96°/ 
15  mm.,  are  obtained.  These  compounds  are  all 
violently  lachrymatory,  and  arc  unstable,  even  when 
preserved  in  a  sealed  tube.  Because  of  its  instability, 
the  ethyl  ester  cannot  be  used  in  the  scission  of 
alkaloids,  like  ethyl  chloroformate.  Carbonyl  bromide 
interacts  with  8-hydroxyq  uinoline  as  a  brominating 
agent,  the  products  being  the  5-bromo-  and  5  :  7-di- 
bromo- derivatives.  W.  A.  Silvester. 

Acidic  and  basic  catalysts  of  acetylation 
reactions.  J.  B.  Conant  and  G.  M.  Bra^imann. — 
See  this  vol.,  1101. 

Decomposition  of  acetyl  peroxide  and  the 
mechanism  of  Kolhe’s  electro-synthesis .  0.  J. 

Walker  (J.C.S.,  192S,  2040 — 2045 ;  cf.  Fairweather 
and  Walker,  A.,  1927,  119;  Fichter,  A.,  1926,  500).— 
The  thermal  decomposition  of  acetyl  peroxide  in  the 
pure  state  or  in  solution  gives  rise  to  only  small 
quantities  of  ethane,  although  comparatively  large 
amounts  of  methane  arc  formed.  Methane  is  never 
found  in  the  anode  gases  during  the  electrolysis  of 
acetates.  This  evidence,  together  with  the  fact  that 
peroxides  have  not  been  isolated  by  electrochemical 
means  even  at  low  temperatures,  constitutes  important 
evidence  against  the  peroxide  theory  of  the  mechan¬ 
ism  of  Kolbe’s  reaction. 

Acetyl  peroxide  in  aqueous  acetic  acid  solution  is 
decomposed  by  ultra-violet  light  into  carbon  dioxide, 
ethane,  and  methane.  The  relative  proportion  of 
ethane  is  much  higher  than  in  the  corresponding 
thermal  decomposition.  F.  J.  "Wilkins. 

Resolution  of  racemic  chlorobromoaeetic  acid. 
H.  J.  Backer  and  H.  W.  Moor  (J.C.S.,  1928,  2125— 
2130) . — Chlorobromoaeetic  acid  (Crompton  and  others, 
ibid.,  1920,  117,  691;  1921,  119,  1874),  b.  p.  103— 
104°/11  mm.,  m.  p.  3T5°  (lit.  25°  and  38  ),  £05 
5*7  X  10~2  (potassium  hydrogen  and  normal  potassium 
salts),  is  resolved  by  means  of  its  brucine  salt,  brucine 
l-chlorobromoacetate,  +2 — 3H20,  separating  first. 
From  this  by  treatment  with  excess  of  sodium  hydr¬ 
oxide,  extraction  of  the  brucine  with  chloroform,  and 
neutralisation  the  value  [J1]D  -j-6-30  is  found  for 
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the  sodium  salt,  the  value  for  the  undissociated  acid 
being  [Jf]D  — 28°.  The  rotations  of  the  acid  and  its 
salts  are  determined  for  various  wave-lengths.  The 
active  acid  and  its  salts  are  stable  in  aqueous  solution 
at  the  ordinary  temperature,  but  not  in  the  presence 
of  strong  bases  and,  contrary  to  the  finding  of  Read 
and  McMath  (A.,  1926,  1024),  racemisation  of  the 
brucine  salt  in  chloroform  is  more  rapid  than  that 
of  the  neutral  salts  in  aqueous  solution.  Hydroxyl 
ions  rapidly  catalyse  the  racemisation  of  the  salts, 
the  velocity  coefficient  of  racemisation  being  deter¬ 
mined  with  various  concentrations  of  alkali.  The 
catalytic  action  of  the  hydroxyl  ion  is  increased  by 
addition  of  neutral  salts,  especially  with  cations  of 
higher  valency.  J.  W.  Baker. 

Conductometric  titration  of  sodium  salts  of 
fatty  acids  of  high  mol.  wt.  P.  Ekwall  (Kolloid- 
Z.j  1928,  45,  291- — 306). — The  conductometric  titra¬ 
tion  of  high-molecular,  saturated  fatty  acids  differs 
from  that  of  sodium  acetate  in  that  the  titration  curve 
shows  three  breaks.  This  is  due  to  the  formation  of 
acid  soaps  containing  the  sodium  salt  and  free  acid 
in  the  proportions  1  :  1  and  1:2.  The  breaks  are 
less  marked  in  the  titration  curve  of  sodium  oleate, 
probably  in  consequence  of  the  high  colloid  content 
of  the  original  solution  and  also  the  greater  solubility 
of  the  acid  oleate.  A  rectilinear  titration  curve  is 
obtained  when  the  soap  solution  is  at  very  great 
dilution.  The  conclusions  reached  from  these  experi¬ 
ments  concerning  the  existence  of  acid  soaps  are  in 
agreement  with  those  deduced  by  other  means. 

E.  S.  Hedges. 

fsoOleic  acids.  K.  H.  Bauer  and  J.  Mitsotakis 
(Chem.  Umschau,  1928,  35,  137 — 139). — The  isooleie 
acids  (Clg,  with  double  linking  elsewhere  than  i  :  *) 
are  solid  at  the  ordinary  temperature  and  give  lead 
salts  insoluble  in  alcohol ;  they  may  therefore  be 
present  in  hardened  fatty  acids  isolated  by  TwitchelFs 
lead  salt  method .  The  acids  from  a  hardened  ground¬ 
nut  oil  were  ozonised  in  the  form  of  their  methyl 
esters  and  the  fission  products  oxidised  with  hydrogen 
peroxide.  From  the  products  there  were  isolated  : 
n-deeane-aic-dicarboxylic  acid,  m.  p.  123 — 124s, 
azelaic  acid,  m.  p.  106°,  w-hexoic  acid,  b.  p.  235- — 
250°.  These  indicate  the  presence  in  the  original 
hardened  acid  of  AMieptadecene-a-carboxylie  acid, 
formed  most  probably  by  reduction  of  one  double 
linking  in  linoleic  acid.  C.  Hollins. 

Esters  of  a-linolenic  acid  hexabromide  from 
Philippine  lumbang  oil.  M.  L.  A.  Vicente  and 
A.  P.  West  (Philippine  J.  Sci.,  1928,  30,  73 — 77). — 
The  following  esters  of  a-linolenic  acid  hexabromide 
(of.  A.,  1927,  540)  have  been  prepared  :  n- propyl, 
m.  p.  144—146°;  isopropyl,  m.  p.  141—143°;  iso- 
butyl,  m.  p.  136 — 138°,  and  amyl,  m.  p.  133 — 135V 
The  solubilities  of  these  esters  in  numerous  organic 
solvents  are  quoted.  H.  Burton. 

[Ethyl]  hydrogen  dicarboxylates.  E.  Four- 
nbaxt  and  8.  Sabetay  (Bull.  8oc.  chim.,  1928,  [iv], 
43,  859 — 861). — When  mixtures  of  dicarboxylio  acids 
and  their  ethyl  esters  are  heated  below  the  decom¬ 
position  temperature  of  the  acid,  ethyl  hydrogen 
dicarboxylates  are  obtained.  The  reaction  must  be 
carried  out  in  absence  of  moisture.  Ethyl  hydrogen 


oxalate ;  succinate,  b.  p.  146 — 149°/17  mm.,  d 21  1T48, 
n%  1*4323;  adipate,  b,  p.  169 — 170°/17  mm.,  m.  p. 
28—29°,  d20  1*081,  n\ ?  1-4384 ;  su berate,  b.  p.  186 — 
1 88*5°/l 6  mm.,  m.  p.  21—22°,  1-037,  Ag  1-4412, 

and  sebacate,  b.  p.  202 — 203°/lo  mm.,  m.  p.  35°, 
have  been  prepared.  H.  Burton, 

Use  of  toluene  sulphonic  esters  in  place  of 
halogen  esters  in  malonic  ester  syntheses. 
J).  H.  Peacock  and  P.  Tha  (J.C.S.,  1928,  2303 — 
2305). — Esters  of  p-toluencsulphonic  acid  may  be 
used  in  place  of  halogen  esters  in  the  preparation  of 
substituted  malonic  esters  from  ethyl  sodiomalonate, 
and  ethyl  methyl-,  ethyl-,  and  phenoxyethyl-malon- 
ates  have  thus  been  prepared.  !3-Phcnoxyefehyl 
alcohol  is  converted  by  the  action  of  p- toluene- 
sulphonyl  chloride  and  20%  sodium  hydroxide  solution 
into  p  -pkenoxyethyl  p  -  tola  e  nesu  Iphon  ate,  m.  p.  80°. 

J,  W,  Baker. 

inversion  of  geometrical  isomerides  by  an 
exothermic  reaction.  Conversion  of  maleic  into 
fumaric  acid.  P.  Neogi,  S.  Neogi,  and  M.  P. 
Chatterji  (J.  Indian  Chem.  Soc.,  1928,  5,  279 — 283 ; 
cf.  Skraup,  A.,  1891,  1320,  1338). — When  an  aqueous 
solution  of  maleic  acid  containing  manganese  dioxide 
in  suspension  is  treated  with  sulphur  dioxide  for 
5  min.  a  50%  conversion  into  fumaric  acid  takes 
place,  and  the  temperature  of  the  solution  rises  from 
27°  to  60°.  At  15°  there  is  only  10%  conversion,  but 
at  90°  the  transformation  is  again  50%,  The  inter¬ 
change  does  not  take  place  with  either  manganese 
or  sulphur  dioxide  alone,  or  with  both  reagents  in 
presence  of  alcohol  or  ether.  Lead  and  barium  per¬ 
oxides  with  sulphur  dioxide,  or  phosphoric  oxide 
alone,  do  not  cause  any  conversion,  neither  do  the 
products  of  interaction  of  manganese  and  sulphur 
dioxides.  The  results  support  Skraup’s  vibration 
theory  ( loc .  cit.).  H,  Burton. 

Rupture  of  the  six-carbon  chain  of  adipic 
acid.  IL  J.  yon  Braun,  F.  Jostes,  and  H. 
Wagner  (Bor.,  1928,  61,  [B],  1423— 1431).— Revision 
of  previous  work  (A.,  1926,  1128)  in  the  light  of  the 
criticisms  of  Fuson  (this  vol.,  738)  confirms  the 
suggestion  of  the  latter  that  ethyl  p-dicthylamino- 
propionate  and  not  the  a-isomeride  is  produced  by 
cleavage  of  ethyl  aa'  -  di brom oadipate  under  the 
influence  of  diethylamine.  The  postulated  inter¬ 
mediate  formation  of  a  cyclobutane  derivative  is 
accepted,  but  the  structure  of  the  amine  molecule  is 
regarded  as  the  factor  controlling  fission  or  production 
of  a  diaminoadipie  ester. 

Ethyl  a-diethylaminopropionate,  b.  p.  69—71°/ 
13  mm.,  is  prepared  from  ethyl  a  -  br  omopropi  onate 
and  a  moderate  excess  of  diethylamine  (cf.  .Fuson, 
loc.  cit.)  and  is  converted  by  methyl  iodide  into  the 
very  hygroscopic  methiodide,  m.  p.  69 — 70°.  Reduc¬ 
tion  of  the  ester  with  sodium  and  alcohol  gives  p-di- 
ethylamino-n-propyl  alcohol ,  b,  p.  56 — 58°/13  mm. 
[methiodide,  m.  p,  263°  (decomp.)].  y-Diethyl- 
amino~?i-propyl  alcohol  methiodide  has  m.  p.  188°. 
Methylethylamine,  prepared  from  benzenes ulphon- 
mcth'ylethylamide,  b.  p.  173°/13  mm.,  and  ethyl 
aa'-dibromoadipate  yield  a  mixture  of  ethyl  & -methyl- 
elk ylam inoprop ionaie,  b,  p.  75— 80°/ 13  mm.  (non- 
crystalline  -picrate  and  hydrochloride),  and  ethyl  aa  -di- 
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melhylethylaminoadipate,  b.  p.  160 — 165°/13  mm., 
which  contains  a  little  of  the  unsaturated  ester, 
C02Et*CH(NMeEt)-CH2-CH:CH-C02Et.  Benzene- 
sulphonmethyl-n-propylamide,  b.  p.  182 — 183°/13  mm., 
is  hydrolysed  by  concentrated  hydrochloric  acid  at 
160°  to  methyl-w- propylamine,  b.  p.  61 — 62°  (non- 
crystalline  pi  crate ;  very  hygroscopic  hydrochloride, 
m.  p.  150°;  phenylmethyl-n-propylcarbamide,  ra.  p. 
95°).  With  ethyl  aa'-dibromoadipate  the  base 
affords  ethyl  $-meihyl-\\-propylaminopropionate,  b.  p. 
83— 85° /1 3  mm.  (very  hygroscopic  hydrochloride , 
m.  p.  1 11 — 112° ;  pier  ate,  m.  p.  75—77°),  and  noil- 
homogeneous  ethyl  dimethyl -7i -propylaminoadipate, 
b.  p.  170—180°/13  mm.  Benzenesulphonisopropyl- 
amide,  b.  p.  190°/ 13  mm.,  from  fsopropylamine  and 
benzenesulphonyl  chloride,  is  converted  by  methyl 
iodide  and  alkali  hydroxide  into  benzenesulphon- 
methyimop ropylamide,  b.  p.  175°/13  mm.,  from  which 
methyl\so propylamine,  b.  p.  50°,  df  0*7026,  is  derived ; 
the  hydrochloride,  m.  p.  IT,  acetyl  derivative,  b.  p. 
69— 70°/ 13  mm.,  and  benzoyl  compound,  b.  p.  144°/ 
13  mm.,  of  the  base  are  described.  Phenylmethyl- 
isopropylcarbamide ,  m.  p.  131°,  non-crystalline  methyl* 
iso propylcarbamide,  and  phenylmethylisopropylthio- 
carbamide,  m.  p.  120°,  have  been  prepared.  With 
ethy]  aa'-dibromoadipate,  the  base  yields  almost 
equal  proportions  of  ethyl  $-methyli$opropylamino- 
propionate,  b.  p.  84 — 86° /1 3  mm.  (picrate,  m.  p. 
So — 86°),  and  impure  ethyl  di-aa'-methylisopropyl- 
aminoaclipate.  3-Methylliexahydropyridine ,  b.  p. 
125°,  prepared  by  reduction  of  3-methylpyridine  with 
sodium  and  alcohol  and  purified  through  the  benzoyl 
derivative,  b.  p.  185 — 186°/13  mm.,  m.  p.  44 — 45°, 
converts  ethyl  aa'-dibromoadipate  into  a  mixture  of 
almost  equal  parts  of  ethyl  $-3-methylpiperidylpro* 
pionaie,  b.  p.  Ill — 112°/13  mm.  (hydrochloride,  m.  p. 
167-169°;  picrate,  m.  p.  98—99°),  and  ethyl  di - 
a  a '  -  3 -methylpiperidyladipate ,  m.  p.  61—63°  (hydro* 
chloride,  m.  p.  191° ;  picrate,  m.  p.  196°).  2 -Methyl- 

piperidine  yields  similarly  ethyl  (3-2 -methylpiperidyl- 
propionate,  b.  p.  117 — 119°/14  mm.  (picrate,  m.  p. 
123°),  and  non -homogeneous  ethyl  di-aa'-2-methyl- 
piperidyladipate.  ^mn^-Deca  hydroquinoline  and 
ethyl  aa'-dibromoadipate  afford  ethyl  1 1-decahydro- 
quinolylpropionate,  b.  p.  155 — 156°/13  mm.  (hydro¬ 
chloride,  m.  p.  165—167° ;  picrate,  m.  p.  102°),  and 
ethyl  di-ccK -decahy dr oquinolyladipate ,  m.  p.  107 — 108°. 

H.  Wren. 

Synthesis  of  cyclic  compounds.  III.  Reduc¬ 
tion  of  some  unsaturated  eyano-esters  by  moist 
aluminium  amalgam.  New  synthesis  of  ppp'p'- 
tetramethyladipic  acid.  Further  evidence  for 
the  multiplanar  configuration  of  the  cyclo- 
heptane  ring.  I.  Vogel  (J.C.S.,  1928,  2010 — 
2032).— A  number  of  unsaturated  eyano-esters  of  the 
type  GR1R,?IC(Gi4)*C02Et,  where  R’jR2  is  gem- 
dimethyl,  or  CRtR,  is  eye Zopentyli dene,  cyclohexyb 
idene,  cyc/oheptyKdene,  or  Zraris-decahydronaphthyl- 
idene,  have  been  prepared.  By  reduction  with  moist 
aluminium  amalgam  in  ether  they  yield  a  mixture  of 
the  saturated  eyano-esters,  CHR1R2,CH(CN)*C02Et  (I) 
(main  product),  and  the  bimolecular  compounds, 
(•CRjRo'CHCCN^CO^t),,  (II),  the  relative  yields 
of  (I)  and  (II)  in  the  cases  enumerated  above  being 
63  and  21,  79  and  13,  84  and  6,  and  72  and  12%, 


respectively.  These  results  are  in  harmony  with  the- 
alteration  of  the  carbon  tetrahedral  angle  postulated 
by  the  Thorpe-Ingold  valency  deflexion  theory  and 
confirm  the  earlier  conclusions  (Baker  and  Ingold, 
J.C.S.,  1923, 123,  122  ;  Dickens,  Horton,  and  Thorpe, 
A.,  1924,  i,  1313 ;  Baker,  A,,  1925,  i,  1277)  concerning 
the  multiplanar  configuration  of  the  eycZoheptane  rmg. 
The  following  new  compounds  are  described  and 
revised  physical  data  given  in  the  paper.  Ethyl 
a-cyano-Pj3- dimethylacrylate,  m.  p.  33°  (lit.  28°),. 
which  condenses  with  alcoholic  potassium  cyanide  to 
give  a  60%  yield  of  as-dimethylsueeinic  acid  (ethyl 
ester,  b.  p.  100°/15  mm.,  "  1-4209,  df~  0-9945); 
ethyl  r-isopropylcvanoacetate,  b.  p.  99° /1 6  mm., 
nD  1-4243,  df  0-9855,  y*>  31-82;  ethyl  a&-dicyano- 
p  Pyy-  tetramethylb  utane  -ah-d  icarboxylate  (monoamide, 
m.  p.  95°),  which  by  hydrolysis  with  concentrated 
hydrochloric  acid  for  12  hrs.  yields  (3  p  p '  p '  -  tetrame thy  1  - 
adipic  acid.  Ethyl  r-cyclopentylcyanoacetate ,  b.  p. 
129°/13  mm.,  7iD  1*4536,  df  1*0246,  r°  34-77,  by 
hydrolysis  yields  cyclopentylmalonic  acid,  in.  p.  165°. 
Condensation  of  ethyl  cycZopentylidenecyanoacetate 
with  alcoholic  potassium  cyanide  gives  an  81%  yield 
of  1  -carboxycycZopentane- 1  -acetic  acid,  m.  p.  160° 
(lit.  154*5—155*5°)  [ anhydride ,  b.  p.  135—137°/ 

13  mm.,  m.  p.  32° ;  anilic  acid,  m.  p.  169°  (decomp.) ; 
ethyl  ester,  b.  p.  129°/13  mm.,  nf(2  1*4477,  df'2 1-0412]. 
Ethyl  cycZohexvlidenecyanoaoetate  has  b.  p.  151°/ 
12  mm.,  nD  1*4974,  df  1-0558,  y20  37-89  ;  ethyl  r-cyclo- 
hexylcyanoacetate,  b.  p.  145  / 14  mm.,  nD  1-4612, 
df  1*0210,  y20  35*58 ;  the  ester, 

[*C( > C5H10)‘CH(CN)*CO2Et]2,  m.  p.  87°;  ethyl  cyclo- 
heptylidenecyanoacetate,  b.  p.  160° /1 2  mm.,  1*5003, 

df*  1-0534,  y20  37*57,  is  obtained  in  31%  yield  by  the 
condensation  of  cycZoheptanone  with  ethyl  cyano- 
acetate  in  the  presence  of  piperidine  at  100°,  and 
condenses  with  alcoholic  potassium  cyanide  to  yield 
1  -carboxycycZoheptane- 1  -acetic  acid,  m.  p.  159° 
[Dickens,  Horton,  and  Thorpe,  loc.  cit.,  give  153° ; 
anhydride ,  m.  p.  16°,  b.  p.  166°/13  mm. ;  anilic  acid, 
m.  p.  159°  (decomp.)]  :  ethyl  r-cyclo heptylcyano- 
acetate,  b.  p.  149°/11  mm.,  nD  1*4664,  df  1-0206, 
y®  36*09,  which  hydrolyses  to  cyclo heptylmalonic  acid , 
m.  p.  164*5°  (decomp.)  :  the  ester 
[*C(>C6H12)*CH(CN);C02Et]2,  m.  p.  74°,  Ethyl  trans- 
decahydro- p  -naphthylidenecyanoaceiate,  b.  p.  196°/ 

14  mm.,  nD  1-5108,  df  1-0519,  y20  37*51,  is  obtained  in 

61%  yield  bv  condensation  of  trans- p  -dec alo ne ,  b.  p. 
106°/12  111m.,  tid  1*4809,  df  0-9787,  y~°  36-57,  with 
ethyl  cyanoacctate  in  the  presence  of  piperidine  ; 
ethyl  r-tmns-decahydro- p - naphthylcyan oacetate,  b.  p. 
186°/12  mm.,  nD  1*4802,  df  1*0301,  36*33, 

hydrolyses  to  decahydro- p -naphthylmalonic  acid,  m.  p. 
122°  (decomp.)  ;  ethyl  benzylidenemalonate  has 
b.  p.  163°/14  mm.,  nD  1-4872,  df  1*0759,  y20  35*59; 
eyefopentanone,  b.  p.  129*5° /761-5  mm.,  nD  1-4383, 
df  0-9486,  y-3  33*85  ;  cyclohexanone,  b.  p.  47°/15  mm., 
nD  1*4521,  df  0*9457,  y20  34*51;  ci/cMieptanone, 
b.  p.  71719  mm.,  1*4635,  df  0*9496,  35*37.  The 

parachors  of  all  the  above  compounds  have  been 
determined,  the  observed  values  for  the  ring  constants 
in  the  five*,  six-,  and  seven-membered  rings  being  10*2, 
8*4,  and  6*0,  respectively,  whilst  that  for  the  trans- 
decahydro-  p  -  naphthalene  ring  is  17*6,  almost  exactly 
twice  the  value  obtained  for  the  cyclohexane  ring. 
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The  volume  of  the  methylene  group  ([Pa]/n)  in  the 
cyc/oheptane  ring  is  39*7,  a  value  which  approximates 
closely  to  that  of  the  methylene  group  in  an  open- 
chain  hydrocarbon,  and  this  gives  further  support  to 
the  view  that  the  cycioheptane  ring  is  multiplanar. 

J.  W.  Baker, 

Differentiation  of  tartaric?  citric,  and  oxalic 
acids  amongst  themselves.  D.  I.  Perietzeanu 
(Bid.  Soe.  chim.  Romania,  1928,  10,  49) —A  solution 
•of  copper  acetate  in  presence  of  concentrated  acetic 
-acid  gives  with  tartaric  acid  a  precipitate  of  copper 
tartrate  soluble  in  dilute  hydrochloric  acid  and  in 
30%  sodium  hydroxide.  Citric  acid  produces  no 
precipitate,  whilst  the  precipitate  of  copper  oxide 
obtained  with  oxalic  acid  is  insoluble  in  30%  sodium 
hydroxide  solution,  but  soluble  in  excess  of  concen¬ 
trated  hydrochloric  acid.  C.  Hollins. 

'Electrolytic  reduction  of  dithiodiacetic  acid. 
E.  Lajrsson  (Ber.,  1928,  61,  [B],  1439—1443).— 
Polarisation  experiments  indicate  little  hope  of  the 
'successful  reduction  of  dithiodiacetic  acid  to  thiol- 
acetic  acid  at  a  platinum  cathode.  On  the  other 
hand,  thiolacetie  acid  is  almost  quantitatively 
produced  when  the  dithio-acid  dissolved  in  2A-sul» 
phurie  acid  is  reduced  at  a  lead  cathode  in  a  divided 
cell,  the  anode  being  a  carbon  rod  immersed  in  dilute 
sulphuric  acid.  Reduction  can  be  effected  either 
with  constant  cathode  potential  or  constant  current 
density,  but  the  current  yields  are  usually  higher  if 
the  former  method  is  used  unless  a  sufficiently  small 
-current  density  is  employed.  H.  Ween. 

Optically  active  a-arsenocarboxylic  acids. 
H.  J.  Backer  and  C.  H.  K.  Mulder  (Proc.  K.  Akad. 
Wctensch.  Amsterdam,  192S,  31,  301 — 303). — 

a-Arsenoearboxylie  acids  are  obtained  in  good  yield 
by  the  action  -of  potassium  arsenite  on  the  potassium 
salt  of  the  appropriate  a-bromoearboxvlic  acid, 
;CHRBr-C02K  +  K3As03  =  CHR(As03K2)*C02K  + 
KBr,  and  thus  are  prepared  a -arsenohutyric  acid,  m.  p. 
.127°  {diquinine  salt,  +5H20),  and  a-arsenomleric 
acid ,  m.  p.  114°  (diquinine  salt,  -j-4H20).  These  acids 
titrate  as  dibasic  acids,  and  by  fractional  crystallisation 
>of  the  diquinine  salts  from  dilute  alcohol  the  optically 
•active  acids  are  obtained.  The  rotatory  dispersion 
of  these  acids  and  their  barium  salts  has  been  investig¬ 
ated.  Neutralisation  of  both  acidic  functions  causes 
a  reversal  in  the  sign  of  the  rotation.  The  following 
values  are  obtained  :  d-a -arsenopropionic  acid ,  [M ]D 
+4T0°  (barium,  salt,  —8*5°) ;  d-x-arsenobuiyric  acid, 
+25*7°  (barium  salt,  —10-5°};  d -oL-arseno- 
valeric  acid ,  [J/]D  -r19-3c  (barium  salt,  —  lo*6°).  The 
active  barium  salts  are  not  racemised  in  aqueous 
solution  at  100°,  but  the  free  acids  readily  racemise, 
especially  in  the  presence  of  mineral  acids,  the 
racemisation  being  a  uni  molecular  reaction. 

J.  W.  Baker. 

Photo-oxidation  of  organic  compounds  by 
dichromates.  J.  Plotnikov  and  others. — See  this 

voh.  1102. 
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Identification  of  hexamethylenetetramine  and 
formaldehyde ;  rapid  analytical  differentiation 
of  the  compounds  in  a  mixture.  M.  V.  Ionescu 
(Bull.  Soc.  chim,,  1928,  [iv],  43,  677— 680).— Form¬ 
aldehyde  and  dimethyldi  hydroresorcinol  react  in  cold 


solution  with  quantitative  precipitation  of  m  ethylene - 
hisdimethyidihydroresoreinol,  m.  p.  187°.  The  same 
product  is  formed  from  hexamethylenetetramine  in 
boiling  solution.  Determination  of  the  two  sub¬ 
stances  in  presence  of  one  another  is  based  on  the 
observation  that  formaldehyde  is  quantitatively 
precipitated  as  the  methylene  derivative  after  15  min. 
at  the  ordinary  temperature,  whereas  hexamethylene¬ 
tetramine  does  not  react  to  an  appreciable  extent 
until  the  solution  is  boiled.  H.  Wren. 

Stearaldehyde^  R.  Fetjlgen  and  M.  Behrens 
(Z.  physiol.  Chem.,  1928,  177,  221—230).— Reduction 
of  acid  chlorides  to  aldehydes  by  RosenmumTs 
method  (A.,  1 918,  i,  300)  proceeds  more  rapidly  if 
freshly-precipitated  barium  sulphate  is  used  for  the 
preparation  of  the  palladium  catalyst.  Stearyl 
chloride  furnishes  a  mixture  of  stearaldehyde  (thio- 
semicarbazone ,  m.  p.  111°)  and  a  dimer  ide, 
(C18H3G0)2,  m.  p.  55°,  which  is  sparingly  soluble  in 
alcohol,  does  not  react  with  SchifFs  reagent,  and  does 
not  reduce  ammoniacal  silver  nitrate.  When  distilled 
from  an  oil-bath  at  140 — 200° /l  mm.,  it  gives  stear¬ 
aldehyde. 

Palmita Idehydeth iosemica rbazone  has  m.  p.  109°. 

H.  Burton. 

Heintzfs  aldol  and  its  preparation.  F.  A  dam  a - 
nis  (Rocz.  Chem.,  1928,  8,  349— 357).— Heintz’s  aldol 
is  prepared  by  shaking  acetone  with  sodium  hydr¬ 
oxide  for  30  hrs.,  and  is  converted  by  the  action  of 
magnesium  methyl  bromide  into  p$-dimethylpentane- 
f§-diol,  which  on  dehydration  yields  pS-dimethyl- 
A^-pcnten-S-ol.  R.  Truszkowski. 

Alkali  fission  of  pentoses,,  F.  Fischler  and 
R.  Boettner  (Z.  physiol.  Chem.,  1928, 177,  264 — 269). 
— When  a  1%  solution  of  xylose  or  arabinose  is 
mixed  with  a  solution  containing  0 -04  iff -sodium 
carbonate  and  4—6%  of  sodium  sulphite  and  then 
distilled  carefully  a  neutral  distillate  is  obtained 
which  reduces  ammoniacal  silver  nitrate  and  Fehling’s 
solution  in  the  cold,  restores  the  colour  to  SchifFs 
reagent,  and  gives  the  iodoform  reaction.  The 
distillate  contains  methylglyoxal  and  glycollaldehydc 
(cf.  A.,  1926,  1170).  Acetone,  acetaldehyde,  and 
formaldehyde  are  not  formed.  It  is  suggested  that 
fission  of  the  pentose  molecule  occurs,  yielding 
glycollaldehydc  and  glyceraldehyde,  which  under  the 
influence  of  alkali  is  transformed  first  into  dihydroxy- 
acetone  and  then  into  methylglyoxal.  H.  Burton. 

Oxidation  of  carbohydrates,  fats,  and  nitro¬ 
genous  products  by  air  in  presence  of  sunlight. 
C.  C.  Palit  and  N.  It.  Dhar. — See  this  vol.,  1103. 

Mechanism  of  carbohydrate  oxidation*  IX. 
Action  of  copper  acetate  solutions  on  dextrose, 
lsevulose,  and  galactose.  W.  L.  Evans,  W.  D. 
Nichole,  G.  C.  Strouse,  and  C.  E.  Waring  (J.  Amer. 
Chem.  Soc.,  1928,  50,  2267 — 2285). — The  oxidation  of 
dextrose,  leevulose,  and  galactose  at  50°  in  aqueous 
solutions  saturated  with  copper  acetate  was  studied. 
The  amounts  of  glucosone,  formic,  carbonic,  giyoxylic, 
and  oxalic  acids  formed  were  determined,  and  their 
relation  to  time  and  oxygen  consumption  (measured 
by  the  formation  of  cuprous  oxide)  was  investigated. 
The  presence  of  glycol  lie  acid  was  shown  by  qualitative 
tests.  The  hydrogen -ion  concentration  was  also 
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measured  during  the  course  of  the  reaction.  Glueos- 
one  was  formed  from  dextrose  and  kevulose,  and  was 
apparently  formed  by  oxidation  of  the  enediol 
derived  from  the  hexose  by  enolisation.  No  galactos- 
one  was  found,  probably  owing  to  its  being  used  up 
as  rapidly  as  it  formed.  Formic  acid  is  regarded  as 
arising  from  the  oxidation  of  hydroxy  methylene 
resulting  from  decomposition  of  the  enediol.  In 
support  of  this  hypothesis,  it  was  found  that  hydroxy- 
pyruvic  acid  was  oxidised  by  copper  acetate  to  formic 
acid  (2  mols.)  and  carbon  dioxide  (>mol.).  Moreover, 
glycollaldehvde  was  similarly  oxidised  to  formic  acid. 
Carbon  dioxide  began  to  appear  in  the  sugar  oxidation 
at  about  the  same  time  that  gluoosone  production 
reached  a  maximum.  It  was  considered  to  be  a 
decomposition  product  of  an  a-ketogluconic  acid 
formed  by  oxidation  of  the  glueosone,  and  this  was 
supported  by  the  above  experiments  with  hydroxy - 
pyr uvic  acid.  Ca rb o n  dioxi de  w as  not  pro d need  from 
galactonic  or  gluconic  acid,  ghroxal,  or  glyeollic  acid, 
which  were  unaffected  by  copper  acetate.  The 
glyoxylic,  oxalic,  and  glyeollic  acids  were  considered 
to  be  derived  from  the  A^-diol  formed  from  glueosone 
by  enolisation  and  the  fission  of  this  into  an  active 
form  of  ervthrose  and  a  half -active  form  of  glyoxal, 
>C(OH)‘CHO.  The  latter  then  yields  the  products 
found.  The  hydrogen -ion  concentration  increased  in 
the  course  of  the  reaction.  This  would  diminish  the 
concentration  of  enediol  and  result  in  the  decreased 
production  of  formic  acid,  which  is  actually  found. 
The  hexosone  A^-diol  does  not  appear  to  oxidise  to  a 
By-diketohexose.  The  view  is  expressed  that  aldehydes 
exist  in  two  forms,  those  active  towards  oxidising 
agents  and  those  not  active,  The  former  are  deriv¬ 
atives  of  hydroxy  met!  lylene  ,i.e.s  the  hydrogen  is  bound 
to  ox}Tgen  and  the  carbon  is  bivalent.  In  the  inactive 
molecules  the  carbon  is  quadrivalent.  An  equilibrium 
exists  between  these  two  forms  which  may  be  shifted 
by  a  change  in  the  hydrogen-ion  concentration.  The 
conversion  of  aldehydes  into  carbonates  in  alkaline 
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solution  is  explained  on  this  basis,  R.  K.  Callow. 

System  of  the  simple  sugars  and  ce-substituted 
fatty  acids,  K.  Freudenberg  (Naturwiss.,  1928, 
16,  581 — 587). — A  discussion,  in  the  light  of  modern 
work,  of  the  systematic  derivation  of  configuration  and 
nomenclature.  R.  K.  Callow. 

Reactions  between  sugars  and  amino-com¬ 
pounds.  TV.  H.  vox  Euler,  E.  Eriksson,  and  E. 
Reunius  (Srensk  Kem.  Tidskr.,  1928,  40,  168 — 171). 
— Dextrose  and  protein  derivatives  interact  slowly 
with  reduction  of  the  amino -nitrogen,  and  the  mixture 
will  decolorise  methylene -blue  in  approximately 
neu  feral  sol  u  t i on .  A  si  railar  reaction  t a  kes  place  when 
sodium  zymophosphate  or  sodium  hexosemono- 
phosphate  is  substituted  for  the  dextrose ;  in  these 
eases  a  small  amount  o!  salt  format  ion.  ensues  as  a 
secondary  reaction.  .Dextrose  and  alkali  hydroxide 
interact,  forming  sodium  glueosoxide,  slight  decom¬ 
position  also  taking  place.  On  account  of  the  small 
extent  of  this  decomposition,  the  resulting  products 
cannot  be  certainly  identified,  but  probably  consist 
mainly  of  dihydroxyacetone  and  methyl glyoxal. 
Experiments  with  A7-  and  2 Absolutions  of  dextrose  and 
gl}rcine  to  which  a  dilute  methylene-blue  solution  was 


added  showed  that  deeolorisation  took  place  when  the 
px  value  of  the  solution  was  above  S,  no  action 
resulting  below  this.  Incubation  of  the  mixed 
solutions  for  varying  periods  before  addition  of  the 
methylene -blue  was  found  to  shorten  the  time 
required  for  subsequent  deeolorisation  ;  this  could  not 
be  ascribed  to  action  between  the  dextrose  and  the 
alkali  used.  If  ammonia  is  used  in  place  of  sodium 
hydroxide  no  reduction  takes  place  even  after  an 
incubation  period  of  24  hrs.  Solutions  of  purified 
candioline-sodium  (sodium  zymophosphate)  or  sodium 
hexosemonopkosphate  and  glycine  reacted  in  a 
similar  maimer,  decolorising  methylene- blue.  Bi- 
hydroxyacetone  alone  reduces  methylene -blue,  but  as 
the  time  required  for  deeolorisation  increases  greatly 
with  diminishing  concentrations  of  dihydroxyacetone, 
the  action  is  possibly  due  to  small  amounts  of  impuri¬ 
ties  .  Experiments  with  solution  s  of  di  hydroxy  ace  tone 
to  which  a  suspension  of  yeast  had  been  added  gave 
inconclusive  results.  Illumination  of  the  above 
solutions  by  exposure  to  a  quartz-mercury- vapour 
lamp  showed  that  the  system  glycine-dextrose- 
methylene-blue  was  only  slightly  affected  by  light,  the 
acceleration  of  the  reaction  being  somewhat  greater 
when  the  dextrose  was  replaced  by  sodium  hexose- 
monophosphate.  H.  F.  Harwood. 


Mechanism  of  the  formation  of  osazones. 
B.  Glassmann  and  (Mss.)  Rochwarger-Walbr 
(Ber.,  1928,  61,  \B\  1444— 1451),— Small  quantities 
of  ammonia  in  the  presence  of  aniline  and  phenyl  - 
hydrazine  can  be  determined  accurately  by  destruction 
of  the  latter  with  boiling  Fehling’s  solution,  collection 
of  the  distillate  in  OTA7 -hydrochloric  acid,  and  titration 
of  the  excess  of  the  latter  in  the  presence  of  methyl- 
orange.  After  titration,  the  aniline  in  the  distillate 
is  weighed  as  tribromo aniline  and  the  ammonia  is 
calculated  from  the  difference.  More  rapid  results  are 
obtained  by  taking  advantage  of  the  quantitative 
adsorption  of  ammonia  from  a  very  dilute  solution  of 
ammonia,  aniline,  and  phenylhydrazin©  by  permutit, 
from  which  the  two  bases  last  named  are  readily 
washed  away.  The  ammonia  liberated  from  the 
permutit  by  treatment  with  alkali  hydroxide  is 
colorimetric  ally  determined  by  Messier's  solution.  It 
is  thus  shown  that  phenylhydrazin e  in  acetic  acid 
solution  at  100°  undergoes  partial  autoreduction  to 
benzene,  aniline,  ammonia,  and  nitrogen.  Deter¬ 
minations  of  total  ammonia  in  the  filtrates  obtained 


in  a  series  of  osazone  preparations  give  results  agreeing 
with  the  calculated  values  and  thus  afford  analytical 
confirmation  of  Fischer’s  formulation.  When  the 
decomposition  of  phenyl  hydrazine  in  acetic  acid 
solution  is  taken  into  account,  there  is  no  reason  to 


assume  that  the  base  has  a  direct  oxidising  action  in 
the  production  of  osazones  in  the  sense  of  the 
equation  NHPh*NH2+Ho0=NH2Ph+NH3+0. 

H.  Wren. 


Action  of  titanium  tetrachloride  on  deriv¬ 


atives  of  sugars.  I.  Preparation  of  a-aceto- 
chlorosugars  and  transformation  of  p -methyl-” 
glucoside  into  its  oc-form.  E.  Pacsu  (Ber,,  1928, 
61,  [jB],  1508— 1513).— The  action  of  tin  tetrachloride 
on  [hglucosides  and  (3-acetylsugars  is  slow  and  accom¬ 
panied  by  slight  decomposition  in  its  final  stage  (of.. 


this  vol.,  275).  Silicon  tetrachloride  has  no  appreci¬ 
able  action.  Tetra-  acetyl  -  6  -methylgl  ucoside  is  rapidly 
isomerised  by  titanium  tetrachloride  in  chloroform  to 
the  a- variety  without  decomposition.  The  change 
appears  to  differ  fundamentally  from  that  effected  by 
tin  tetrachloride,  since  a  coloured,  additive  compound 
immediately  separates  from  the  solution.  This 
compound  is  immediately  decomposed  by  water 
with  production  of  colourless  solutions.  Completely 
acetylated  mono-  and  di- saccharides  are  more 
drastically  affected  by  titanium  tetrachloride  than  by 
tin  tetrachloride,  since  the  1 -acetyl  group  suffers 
quantitative  replacement  by  chlorine  with  the  pro¬ 
duction  of  aeetochlorosugars  in  excellent  yield  and  in 
a  high  state  of  purity.  The  following  transformations 
are  recorded :  (3-penta-acetylglucose  into  a-aeeto- 
chloroglucose,  m.  p.  73°,  [a]20  +167-85°  in  chloroform ; 
p-penta-acetylmannoso  into  a-acetoehloromannose, 
m.  p.  83°,  [<xjg  +90*58°  in  chloroform ;  p -oota- acetyl- 
lactose  into  hepta-aeetyl-a-chlorolactose,  m.  p.  122°, 
[ccjg  +83-97°  in  chloroform ;  p  -  oc  ta  -  ace  tylgentiobiose 
into  hepia -acetyl -a-chlorogeyiiiobiose,  m.  p.  142 — 143°, 
[a]j>  +89*22°  in  chloroform  ;  p-penta-acetylsalicin  into 
P-tetra-aeetylehlorosalicin,  m.  p.  160°,  [ajg  +12-02° 
in  chloroform.  H.  Week. 

[Octa-acetyl]tetrathiodiglucose.  F.  Wrede 
and  0.  Hettche  (Z.  physiol.  Chem.,  1928,  177,  298— 
300). — When  tetra- ace tylthioglucose  (A.,  1922,  i,  525) 
is  treated  with  excess  of  sulphur  chloride  in  dry  ether 
octa-acet yltetrath iodiglucose,  m.  p.  208°,  [a]g  —307*6° 
in  chloroform,  is  obtained.  On  hydrolysis  with  cold 
methyl-alcoholic  ammonia  it  gives  sulphur  and  octa- 
acetylditliioglucose  (A.,  1920,  i,  13).  Similar  products 
could  not  be  obtained  using  sulphur  dichloride  and 
selenium  monochloride.  H.  Burton. 


Carbohydrates  of  the  readily  hydrolysable 
hemicellulose  of  the  pine,  E.  Hagglund,  F.  W. 
Kxingstedt,  T.  Rosenqvist,  and  H.  Urban  (Z, 
physiol.  Chem.,  1928,  177,  248 — 263). — Pine  wood  is 
digested  with  a  solution  of  sodium  hydrogen  sulphite 
in  sulphurous  acid  and  the  hydrolysed  extract  (18%  of 
the  wood)  obtained  after  neutralisation  with  calcium 
carbonate  is  acidified,  treated  with  a-naphthylamine 
sulphate  to  precipitate  cc-ligninsuphonic  acid  (cf. 
Klason,  this  vol.,  622),  then  with  activated  charcoal, 
and  finally  hydrolysed  with  dilute  sulphuric  acid. 
After  evaporation  and  separation  into  fractions 
soluble  and  insoluble  in  80%  alcohol  it  is  found  that 
a  small  amount  of  lignin  (0*3%  of  wood)  remains  in 
solution.  Sugar  determinations  on  both  fractions 
gave  the  following  results  (figures  express  percentage 
of  hydrolysed  hemicellulose)  :  xylose  and  possibly 
arabinose  (17),  mannose  (42*7),  galactose  (4*2), 
galacturonic  acid  (3*2),  laevulosc  (4),  and  dextrose 
(28*9).  H.  Burton. 


Pectin  and  hemicelluloses  of  the  flax  plant. 
S.  T.  Henderson  (J.C.S.,  1928,  2117 — 2125). — 
Extraction  of  unretted  flax  fibre  with  0*5%  ammonium 
oxalate  solution  at  80 — 90°  for  7  hrs.  and  subsequent 
removal  of  the  methoxyl  groups  from  the  product  by 
alkaline  hydrolysis  yields  a  gelatinous  pectin  which 
has  the  composition  of  a  galactosetetragalacturonic 
acid,  (C6H10O51,4C6HgO0~~ H20)„  (containing 20-7%  of 
- uronic  carbon  dioxide ;  cf.  Nanji,  Baton,  and  Ling, 


J.  Soc.  Chem.  Ind.,  1925,  44,  253t,  who  found  17*6%). 
From  this  is  obtained  a  copper  salt, 
3(CgH70g)2Cu,C6H806,4H20,  derived  from  poly- 
gaiacturonic  acid  without  a  combined  liexose  group. 
Hydrolysis  of  the  pectin  with  2%  sulphuric  acid  (or, 
better,  with  1%  hydrochloric  acid)  gave  yields  up  to 
40%  of  an  insoluble  polygalact uronic  acid  (C6H80B)„ 
(probably  a  purer  form  of  the  a-acid  described  by 
Ehrlich  and  Schubert,  A.,  1926,  547)  together  with 
a  soluble  acid  (soluble  barium  salt)  and  a  syrup  con¬ 
taining  galactose  and  arabinose,  the  latter  arising 
either  from  adsorbed  pentose  or  from  partial  decarb¬ 
oxylation  of  the  galacturonic  residues.  Extraction  of 
flax  straw  or  fibre  with  water  at  100 — 145°  in  a  manner 
similar  to  that  employed  by  Ehrlich  leaves  no  pectin 
soluble  in  ammonium  oxalate,  the  main  product  being 
calcium-magnesium  salts  (2%  of  the  weight  of  the 
straw ;  9*7%  -uronic  carbon  dioxide),  which  yield  free 
acids  corresponding  with  the  general  hemicellulose 
formula  C6H10O5,  but  containing  varying  amounts  of 
-uronic  acid  residues,  and  a  solid  hexopentosan  (5%) 
which  on  hydrolysis  yields  arabinose,  xylose,  galactose, 
and  a  small  amount  of  a  fermentable  liexose,  and  by 
oxidation  with  nitric  acid  (d  1-15)  yields  mucic  acid. 
Hence  flax  fibre  probably  contains  earboxylated  hemi- 
celullose  of  a  non-pcctic  nature.  Thus  it  is  not  trust¬ 
worthy  to  determine  pectin  in  flax  by  determining 
-uronic  anhydride,  i.e.y  by  the  carbon  dioxide  evolved 
on  boiling  with  hydrochloric  acid  (d  1*06). 

J.  W.  Baker. 

Lignin.  IV.  Soluble  pinewood  lignin  ob¬ 
tained  by  different  methods.  A.  Friedrich  (Z. 
physiol.  Chem.,  1928,  176,  127—143;  cf.  A.,  1927, 
861). — In  a  series  of  soluble  lignin  preparations  from 
pinewood  by  means  of  methyl  alcohol  and  hydro¬ 
chloric  acid,  the  degree  of  methylation  (14*5%  OMe 
originally)  depends,  not  only  on  the  absence  of  water, 
but  especially  on  the  length  of  time  the  solvent  is 
allowed  to  react;  the  maximum  figure  reached  (20  hrs.) 
is  23*2%  OMe  (=2  methoxyl  groups  per  mol.).  This 
falls  after  treatment  of  the  products  with  alkali 
hydroxide,  one  methoxyl  group  being  lost,  presumably 
from  an  ester  group.  Time  of  reaction  being  impor¬ 
tant,  an  ester  or  acetal  linking  between  lignin  and 
cellulose  is  excluded,  since  these  would  be  alkylated 
very  rapidly ;  the  increase  in  methoxyl  content  there¬ 
fore  results  from  alkylation  of  already  dissolved  lignin. 

A  soluble  lignin  having  the  same  methoxyl  content 
as  the  original  lignin  is  best  obtained  by  treating  wood- 
meal  with  a  mixture  of  1  vol.  of  glacial  acetic  acid  and 
3  vols.  of  concentrated  hydrochloric  acid  at  100°,  and 
precipitating  the  product  by  dilution  of  the  filtered 
liquid,  acetic  acid  being  removed  by  dissolving  in 
alcohol  and  reprecipitation  with  water ;  the  product 
(10*5%  OMe)  is  hydrolysed  with  alkali  hydroxide  to 
remove  combined  acetic  acid  (4  -mols.),  and  then 
contains  14*4%  OMe.  This  lignin  reacts  with  0*5  mol. 
of  phenylhydrazine  (thus  confirming  the  double  mol. 
wt.  of  lignin  in  its  ketonic  form),  and  takes  up  2 
methyl  groups  on  methylation,  one  of  which  is 
removed  by  alkali  hydroxide.  It  gives  a  tribenzoyl 
derivative,  and  with  thionyl  chloride  a  trie  hi  or  o- 
compound.  A  soluble  lignin  with  14*5 — 15*5%  OMe 
is  also  obtained  by  using  acetone  or  chloroform  and 
hydrogen  chloride;  chloroform  does  not  react  with 


the  lignin.  Lignin  precipitated  from  alcohol  or  chloro¬ 
form  by  ether  and  benzene  has  the  formula  C33H36012 ; 
the  mother-liquors  contain  an  ether-soluble  substance 
of  lignin-like  composition,  and  a  benzene-soluble 
substance  richer  in  carbon  and  hydrogen  ;  the  residual 
wood  contains  a  third  lignin  which  is  not  solubilised 
by  the  acetic  acid  method.  C.  Hollins. 

Synthesis  of  glucosides  and  glucose  esters  of 
hydroxy  carboxylic  acids.  K.  Josephson  (Arkiv 
Kemi,  Min.,  GeoL,  1928,  9,  No.  36,  1—11), — Aceto- 
bromoglueose  and  silver  2-hydroxy -m-toluate  react 
in  boiling  xylene,  yielding  the  tetra-acetyl-d-glucose 
ester  of  2-hydroxy-m-toluic  acid,  m.  p.  148°,  [a]D 
“37-4°  in  chloroform.  Similar  treatment  of  silver 
4 -  hy  droxy-ra- tol u ate  affords  a  mixture  of  the  tetra- 
acctyl-d-glucose  ester  of  4  -  hydroxy -m  -  tolu  ic  acid ,  m.  p. 
147°,  [a]D  —33*7°  in  chloroform,  and  4-$4etra-acetyl-d- 
glucosidoxy-m-toluic  acid ,  m.  p.  161°.  This  last  com¬ 
pound  is  hydrolysed  by  barium  hydroxide  solution  to 
±-$-d-glucosidoxy-m-tolu  ic  acid ,  m.  p.  148—149°, 
[a]D  —48*4°  in  water,  which  undergoes  fission  with 
emulsin.  Acetobromoglucose  and  silver  h}rdroxy- 
di me thoxy benzoate  (Herzig  and  Wenzel,  A.,  1902,  i, 
463)  give  the  tetra-acetyl-d-glucose  ester,  m,  p.  161°, 
[a]D  — 15*4°  in  chloroform.  Sugar  derivatives  could 
not  be  obtained  from  quinic  acid  or  i sopropy  1  idene - 
qu inkle.  H.  Burton. 

Digitalis  glacosides.  I.  Digit oxigenin  and 
isodigitoxigenin.  W.  A.  Jacobs  and  E.  L.  Gustus 
(J.  Biol.  Chem.,  1928,  78,  573— 581).— When  kept  for 
1  hr.  in  solution  in  methyl-alcoholic  potassium  hydr¬ 
oxide  digitoxigenin  is  converted  into  isodigitoxigenin, 
a  neutral  substance,  m.  p.  271° ;  this  could  not  be 
hydrogenated.  On  warming  with  dilute  sodium 
hydroxide  and  acidification  with  acetic  acid  there  was 
obtained  iso digitoxigemnic  acid,  C^Hg^Og,  m.  p.  250° 
(identical  with  the  dixigenic  acid  of  Kiliani  and 
Cloetta,  A.,  1899,  i,  932;  1921,  i,  39)  [methyl  ester, 
m.  p.  128°;  methyl  ester  semicar bazone,  m.  p.  156° 
efferv.)].  The  above  ester,  with  chromic  acid,  gave 
iso digiloxigonic  methyl  ester,  Q>tH3l05,  m.  p.  190° 
(semicar  bazom,  m.  p.  243°),  which,  on  hydrolysis, 
neutralised  two  equivalents  of  alkali  and,  on  re-acidi¬ 
fication  with  mineral  acid,  gave  iso  digiloxigonic  add, 
m.  p.  212—213°. 

i soDigi toxigeninic  acid  gave,  with  hypobromite,  a 
lactone  acid,  iso digitoxigenic  acid ,  C^H^Og,  m.  p.  229°. 
The  results  are  therefore  entirely  similar  to  those 
previously  obtained  with  isostrophanthidin,  and 
indicate  that  in  digitoxigenin  also  the  lactone  ring 
contains  a  py- unsaturated  linking. 

C.  R.  Harington. 

Production  of  bases  from  carbonyl  com¬ 
pounds.  A.  Skit  a  and  F.  Keil  [with  A.  von 
Graetzel  and  E.  Baesler]  (Ber.,  1928,  61,  [B], 
1452 — 1459).— Catalytic  reduction  of  Schifffs  bases  in 
acid  solution  can  be  effected  satisfactorily  only  with 
the  more  stable  members  of  the  group,  since  with  less 
stable  compounds  the  rate  of  hydrolysis  exceeds  that 
of  hydrogenation.  In  neutral  solution  or  suspension 
the  absorption  of  hydrogen  is  inadequate,  but  form¬ 
ation  of  secondary  bases  occurs  readily  after  addition 
of  ammonia  or  a  primary  amine.  It  is  frequently  more 
advantageous  to  start  with  a  mixture  of  aldehyde  and 


amine  instead  of  pre-formed  Schiff’s  base.  Aldehydes 
of  high  mol.  wt.  in  presence  of  ammonia  are  reduced 
exclusively  to  secondary  amines,  whereas  the  simpler 
aldehydes  afford  tertiary  amines.  Ketones  in  presence 
of  ammonia  or  primary  amines  give  secondary  bases. 

cyclo Hexyl-yrrdimeihylociylideneaynin&,  b.  p.  170 — 
172°/I8  mm.,  from  citral  and  o/cMiexylamine  is  con¬ 
verted  by  hydrogen  in  the  presence  of  alcohol,  acetic 
acid,  and  colloidal  platinum  into  cyclo hexyl-yrrdi- 
methyloctylamine,  b.  p.  151 — 153°/14  mm.  (hydro¬ 
chloride,  m.  p.  154—155°;  picrolonate,  m.  p,  174 — 
175°).  In  neutral  solution,  iso amyl-yq-dimethyloctyl- 
ideneamine,  b.  p.  150 — 154°/20  mm.,  affords  isoamyl- 
yq-d  imethyloctylam  i  ne,  b.  p.  142 — 145°/17  mm. 
(hydrochloride,  m.  p.  168—169° ;  picrolonate ,  m.  p. 
142— 145°/ 17  mm.).  In  aqueous  suspension  in  the 
presence  of  ammonia,  ethyl-y  q-dimethyloctylidene  - 
amine,  b.  p.  113 — 115°/12  mm.,  yields  ethyl-yq-di- 
methyloctylam me,  b.  p.  135 — 137°/13  mm.  (hydro¬ 
chloride,  m.  p.  102 — 103°;  non -crystal  line  mtroso- 
compound ;  picrolonate,  m.  p.  196—197°).  Methyl- 
yq-dimethyloctylideneamine,  b.  p.  107 — 109°/13  mm., 
affords  meihyl-yq-dimethyloctylamine  in  very  modest 
yield. 

Hydrogenation  of  citral  in  aqueous  suspension  in 
presence  of  colloidal  platinum  and  ammonia  gives 
di-yf) -dimethyloctylam me,  b.  p.  191 — 193°/15  mm. 
(hydrochloride,  m.  p.  141 — 142°),  obtained  also  by 
reduction  of  citral  oxime.  Heptaldehyde,  under 
similar  conditions,  yields  diheptylamine,  m.  p.  30°, 
b.  p.  270—272°  (hydrochloride,  m.  p.  250°).  Acet- 
aldehvde  and  propaldehyde  or  the  oximes  afford  tri- 
ethylamine  and  tripropylamine,  respectively. 

Dif«50propylamine,  b.  p.  84°  (hydrochloride,  m.  p. 
212—214°;  pier  ate,  m.  p.  140°),  is  prepared  from 
acetone,  whilst  methyl  ethyl  ketone  affords  methyl - 
ethylcarbinol  and  di-sec. -butylaminc,  b.  p.  230—233° 
(hydrochloride,  m.  p.  215—216°).  Di-a-ethylpropyl- 
amine  is  prepared  in  about  20%  yield  from  diethyl 
ketone.  cycfoHexanone  yields  a  mixture  of  cycle- 
hexanol  and  dicyclohexylamine,  b.  p.  128 — 130°/20 
mm.  (hydrochloride,  m.  p.  about  340°).  E  thy  Lee.  - 
butylamine,  b.  p.  96—98°,  and  cyclo hexylethylamine, 
b.  p.  161°  ( hydrochloride ,  m.  p.  182 — 183°),  are 
derived  from  ethylamine  and  methyl  ethyl  ketone  or 
cyclohexanone,  respectively.  H.  Wren. 

Reaction  between  oc-oxides  and  a-monochloro- 
hydrins  and  hydrazine.  A.  K.  Plisov  (Ukraine 
Chem.  J.,  1928,  3,  [Sci.],  125 — 131). — Ethylene  oxide 
on  addition  of  excess  of  hydrazine  hydrate  yields 
a  mixture  of  «s-di- p -hydro  xyethylhydrazine  and 
P  -  hydroxy  eihylhyd  raz  i  ne ,  b.  p.  146 — 153°/25  mm. 
Trimethylethylene  oxide  similarly  yields  as-eK-B- 
hydroxy- <z$-dimeliiylpropylhydrazine ,  h.  p.  185—190°/ 
44  mm.  The  use  of  the  corresponding  a-monochloro- 
hydrins  leads  to  the  production  of  the  same  products, 
indicating  that  the  chloro-derivatives  pass  through 
the  stage  of  oxide  before  combining  with  hydrazine. 

R.  Truszkowskl 

General  reaction  of  amino-acids.  II.  H.  D. 
Dakin  and  R.  West  (J.  Biol.  Chem.,  1928,  78,  745- — 
756). — The  azlactones  obtained  by  the  action  of  acetic 
anhydride  on  leucine,  phenylalanine,  and  aspartic  acid 
yield,  with  acetic  anhydride  and  pyridine,  the  same 
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acetamidoketoncs  ae  do  the  amino -acids ;  it  is 
possible,  therefore,  that  such  azlaetones  represent  an 
intermediate  stage  in  the  reaction  recently  observed 
(this  vol.,  874}.  Methylaspartie  acid  gives  no  ketone, 
in  accordance  with  the  view  previously  expressed 
{loc.  ciL)  that  the  reaction  cannot  take  place  in  the 
absence  of  replaceable  hydrogen  in  the  exposition; 
p-amino-acids,  on  treatment  with  acetic  anhydride  and 
pyridine,  undergo  simple  acetylation.  Aspartic  acid, 
when  warmed  with  acetic  anhydride  and  pyridine,  gave 
a  substance  which,  on  hydrolysis  with  hydrochloric 
acid,  yielded  ammonium  chloride  and  (3-hydroxy- 
lawn  lie  acid  and  when  heated  with  phoned  hydrazine 
acetate  gave  carbon  dioxide  and  diacefcylbisphenyl- 
hydrazone,  and  is  therefore  regarded  as  $~ace!amido~ 
Iwvulic  acid.  Glutamic  acid  gave  only  15 — 20%  of 
the  theoretical  amount  of  carbon  dioxide  owing  to 
formation  of  pyrrol idonecarboxylic  acid ;  the  remain¬ 
ing  reaction  product  was  y-aceiam ido - § - ketohexo ie  acid , 
since,  on  hydrolysis  and  treatment  with  ammonia,  it 
gave  2  i  &-dimethylpyrazine~ 3  :  Q-dipropionicacidt  imp. 
211—213°.  Serine  gave  a  substance  with  the  quali¬ 
tative  reactions  of  a  ketone.  Phenylserine  gave  no 
ketone,  but  was  converted  into  the  azlactone  of 
p-acetamidocinnamic  acid.  Histidine  gave  methyl 
vL~acetamid o-  (3  - imin azoyle t hyl  ketone,  which  on  hydro¬ 
lysis  with  hydrochloric  acid  yielded  methyl  a -amino - 
$-%minazo7jlcihyl  ketone  dihydroch lor  id e ,  m.  p.  205— 
206°.  Tryptophan  yielded  methyl  a-acetamido- 
p-  indolylcthyl  ketone,  C<  R,  Haring  ton. 

Colour  reaction  of  creatine  and  of  carbamide. 
E.  Pitt  are  lli  (Arch.  Farm,  sperim.,  1928,  45,  173 — 
176). — An  alkaline  solution  of  creatine  when  treated 
with  sodium  nitroprusside  and  a  small  quantity  of  a 
persulphate  gives  slowly  a  permanent  red  coloration, 
which  can  also  be  produced  immediately  if  a  trace  of 
potassium  ferri cyanide  is  added  to  the  mixture.  This 
reaction  detects  creatine  at  a  dilution  of  1  in  50,000 ; 
it  is  also  given  by  carbamide,  but  in  this  case  the 
limiting  dilution  is  1  in  500  only. 

*  E.  W.  WlGNALL.  _ 

Action  of  Grignard  reagent  on  a-aminodi- 
carboxylic  acids.  S.  Kanao  and  S.  Inagawa  (J. 
Pharm.  Soc.  Japan,  1928,  No.  553,  238— 252).—  Ethyl 
aspartate  gives  with  magnesium  phenyl  bromide 
tetraphenylaminobutanediol  (Paal  and  Weidenkaff, 
A.,  1907,  i,  131).  Tetra-alkylbutanediols  undergo 
ring  formation  when  heated  with  33%  sulphuric  acid, 
yielding  2:2:5:  5-tetra -alkyl -4-aminotet rahydro- 
f  lira  ns .  Thus,  y~  amino imethylh  exane -  $s-diol, 
in.  p,  87—88°,  b.  p.  151 — 153°/19  mm.,  [«]f  —17-7"  in 
a  b  so  lute  alcohol  ( hyd  rochl  oride ,  m.  p.  89 — 89 ’5° ; 
IS -benzoyl  derivative,  m.  p.  146—147°),  obtained  from 
ethyl  I-aspartate  and  magnesium  methyl  iodide, 
is  converted  into  4-amino -2  :  2  :  5  :  54ei ramethyUe tra- 
hydrofuran ,  b.  p.  66 — 67°/23  mm.,  df  0*9021,  nff 
1*4412,  faJiJ  —8*03°  in  alcohol  ( hydrochloride ,  m.  p. 
2 62 0 ;  N- benzoyl  deri vat i ve ,  m,  p .  136 0 ) .  S- A mino - 
yK-diethyloctane-yQ-diol ,  b.  p.  182— 183°/ 19  mm., 
obtained  from  the  same  ester  and  magnesium  ethyl 
bromide,  is  converted  into  4-amino-2  :  2  :  5  :  o-telra- 
ethyUetrahydrofuraii ,  h.  p.  113 — 113*5°/13  mm.  (corr.), 
df  0-9168,  »g  14678,  [ajg  —9*59°  {hydrochloride,  m.  p. 
270—275°).  Z-Amino-&rrdipropyldecane-&ii-dioly  b.  p. 


173 — 174  /19  mm.,  and  ^'■amino-t.Q-dibutyldecane-z 0» 
diol,  b.  p.  180 — 184°/ 19  mm.,  are  described.  Glutamic 
and  oxaminoadipie  esters,  on  the  contrary,  give  no 
tetra-al kyl  or  aryl  d er iva t ives  w it h  org an o  - m agues! u m 
halides ;  they  take  only  two  alkyl  or  aryl  groups  and 
close  the  ring,  yielding  a-pyrrolidonyl  or  a-piperidonyl 
derivatives.  Thus,  ethyl  d-glutamate  gives  with 
magnesium  methyl  iodide  $-2-pyrrolidonylpropan-$-ol; 
b.  p.  201—202*715  mm.,  with  magnesium  ethyl 
bromide,  y-2-pyrrolidonylpentan*y-olf  m.  p.  91 — 92°, 
b,  p,  209 — 210'  /l  I  mm.,  [ajf,  —7*1°  in  water,  which 
is  reduced  with  sodium  and  methyl  alcohol  to 
y - 2 -pyrrol idylpm tan- y-ol,  b.  p.  214— 218°/757  mm., 
df  0*9577,  nff  1*4718  {hydrochloride,  m.  p.  160—161°, 
[«]d  —9*22°  in  water ;  picrate,  m.  p.  147—148°),  with 
magnesium  butyl  iodide  e-2 -pyrrolindonylnonan-z-ol, 
m.  p.  102—103°,  with  magnesium  and  bro  mo  benzene 
a-(2-pyrrolidonyl)diphenylcarbinol,  m.  p.  190 — 191°, 
[VfX  —86*38°  in  chloroform  (racemic  compound,  m.  p. 
182 — - 183*2°),  with  magnesium  benzyl  chloride  a-(2- 
pyrrolidonyl)  -  a  -benzyl  -  p -phenyleth  an-a-o  1,  m .  p . 
202°.  Ethyl  a-aminoadipate  gives  with  magnesium 
phenyl  bromide  a-  (2-piperidonyl)  diphenylcarbino  1 , 
m.  p.  225—226°.  K.  Ishimura. 

Separation  of  histidine  and  arginine.  IV. 
Preparation  of  histidine.  H.  B.  Vickery  and 
C.  S.  Leavehivorth  (J.  Biol.  Chora,,  1928,  78,  627 — 
635). — Crude  dried  haemoglobin  is  hydrolysed  with 
8Ar-sulphuric  acid;  excess  of  the  latter  is  removed  as 
barium  sulphate,  the  filtrate  is  concentrated  and 
treated  with  silver  oxide  in  excess  and  barium  hvdr- 
oxide  to  pit  7*4;  the  precipitate  is  decomposed  with 
hydrogen  sulphide  and  the  filtrate  treated  with 
sulphuric  acid  to  5%  and  then  with  mercuric  sulphate ; 
the  precipitate  is  collected  and  decomposed  with  hydro¬ 
gen  sulphide  in  presence  of  sulphuric  acid,  and  the 
filtrate  from  the  mercuric  sulphide  adjusted  to  pn  7*2 
with  barium  hydroxide ;  the  fdtered  solution  is  con¬ 
centrated  and  treated  with  alcohol ;  a  4—5%  yield  of 
histidine,  contaminated  with  traces  of  tyrosine,  is 
\ obtained.  The  histidine  is  finally  purified,  with  little 
loss,  through  the  dihydrochloride,  separated  by  treat¬ 
ment  of  the  aqueous  hydrochloric  acid  solution  of  the 
crude  substance  with  saturated  alcoholic  hydrogen 
chloride.  C.  B.  Harington. 

Dibenzoylarginine .  K.  Felix  and  K.  Birr  (Z. 
physiol.  Chem.,  1928,  176,  29 — 42 ) . — Nitration  of 
dibenzoylarginine  a  fiords  d  i-m-nitrobenzoylarginine, 
decomp  indef.  at  about  225°,  acid  hydrolysis  giving 
m-nitrobcnzoic  acid  and  arginine.  Dibenzoylarginine 
heated  with  acetic  anhydride  yields  di  benzoyl  acetyl  - 
anhydroarginine  (not  crystallised),  converted  by  hot 
water  into  ben zoylace tylcarbamide  and  3-benzamido- 
2 -piper Hone,  in.  p.  186—187°.  It  is  concluded,  there¬ 
fore,  that  dibenzoylarginine  is 
NHBz-C(:NH)*NH1CH2]3*CH(NHBz)-C02H.  tf-Di- 
benzoylarginine  has  m.*p.  235°  (decomp.),  the  hydro¬ 
chloride  having  the  decomposition  point,  218°, 
attributed  by  Gulewitsch  (A.,  1899,  i,  834)  to  the 
parent  substance.  The  ethyl  ester  hydrochloride  has 
m.  p.  148°,  sintering  at  140°,  and  [ajjf  —8°.  rll-Di- 
benzoylarginine  has  m.  p.  230°  or  (+1H20)  176°. 
The  ethyl  ester  hydrochloride  has  in*  p.  143°,  sintering 
at  135°.  The  significance  of  the  acid-binding  power  of 
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dibenzoylargimne  is  discussed  (cf.  Felix  and  Muller, 
this  vol.,  535).  Modifications  are  given  for  the  pre¬ 
paration  of  arginine  from  gelatin  by  acid  hydrolysis 
and  separation  as  the  flavianate.  A.  Woemall. 

Synthesis  of  y~dimethylamiiiocrotonic  methyl- 
betaine  (crotonbetaine),  W.  Linneweh  (Z.  phy¬ 
siol.  Chem.,  1928,  178,  217 — 221 ;  cf.  this  vol,, 
665) . — y-Chloroerotonie  acid,  prepared  from  epiehloro- 
hydrin,  is  heated  with  alcoholic  trimethylamine 
and  a  trace  of  sodium  iodide  at  100°  to  give 
crotonbetaine  identical  with  that  isolated  from  ox- 
muscle.  CL  Hollins, 

Decomposition  of  polypeptides  containing1 
amino-acids  not  known  to  occur  in  nature. 
VIII.  Polypeptides  containing  aa '-diamino - 
suberic  acid,  E,  Abderhalden  and  W.  Zeisset 
( F ermentf orsch . ,  1928,  9,  336 — 361). — Suberic  acid 
may  be  brominated  at  atmospheric  pressure  if  care 
be  taken  to  exclude  moisture.  By  treating  aa'-di- 
bromosuberic  acid  with  concentrated  aqueous 
ammonia  and  ammonium  carbonate  in  closed  vessels 
at  85—95°,  good  yields  are  obtained  of  aa'-diamino- 
suberic  acid.  The  brucine  salt  of  the  derived  «« * -di- 
jo  rmamidosu beric  acid,  m.  p.  209—210°,  does  not 
resolve  optically.  The  following  derivatives  are 
described  :  uu  -Bischloroacetamidomi beric  acid,  m.  p. 
215-217°.  1SW -Bisglycyl-uvf -diaminosuberie  acid 
(+2H20),  m.  p.  above  290°.  Bis-aa' -bro?nojpropion- 
amidomiberic  acid,  m.  p.  207°.  j$W-Bis-(dl-ala7iyl) - 
aa-d iam inosuberic  acid  (+1H20),  m.  p.  above  290°. 
NN'  -  Bis  -  (dl  -  a-  bromo  -  y  -  meikylvaleroyl)  -  aa'- diamino- 
suberic  acid,  m.  p.  208-209°.  mV -Bis-{dUeueyl)- 
aa-d iamin osu beric  acid  (+3H20),  in.  p.  above  290°. 
NN'  -  Bis  -  (dl  -  a  -  bromo-y-  methylvaleroylglycyl)  -  aa'  -di- 
aminosuberic  acid ,  m.  p.  194—195°. 
glycyl)-aa  -diaminosuberic  acid,  m.  p.  168—171°.  Bis- 
{cJdoroacetyl-dd-hucyVj-aa -diammosuberic  acid ,  m.  p. 
170 — 175°,  decomp.  188 — 190°.  Bis  -  {glycyl- dl-leucyl)  - 
ad -di  a minosuberi c  acid,  sinters  at  165°,  m.  p.  (strong 
frothing)  190 — 195°.  Bis-  (chloroacetyl-dl-alanyl)  *aa'- 
diammosuberic  acid ,  sinters  195-196°,  m.  p.  202—  ' 
203°,  decomp.  216—218°.  Bis-  [glycyl- dl-alanyl)  -  aa'- 
diaminosuberic  add ,  m.  p.  136-138°,  decomp.  210°. 
Unless  otherwise  stated,  these  all  decompose  at  the 
m.  p.  The  pentapeptides  are  hygroscopic,  give 
filterable  precipitates  with  phosphotungstic  acid,  and 
give  a  good  biuret  reaction.  They  are  not  hydrolysed  by 
yeast  juice.  When  hydrolysed  by  heating  in  aqueous 
solution  at  160 — 165°,  bis-dZ-leucylglycyb  aa'- di¬ 
aminosuberic  acid  gives  glycyl-leucine  anhydride,  and 
in  smaller  quantities  glycine  and  leucine.  Bisglycyl- 
dMeucyl-aa'- diaminosuberic  acid  yields  leucylglycine 
anhydride  and  leucine.  Bisglycyl-d^alanyl-aa'-di- 
aminosuberic  acid  gives  alanylglycine  anhydride  (?) 
and  glycine  (?)  or  alanine  (?).  In  no  case  were 
unaltered  polypeptide,  aa'-diaminosuberic  acid,  or  its 
decomposition  products  detected.  F.  E.  Day. 

Reducing  power  of  cysteine,  E.  CL  Kenjdall 
and  D.  F.  Loewen  (Biochem.  J.,  1928,  22,  649— 
668;  cf.  Dixon  and  Tunnicliffe,  A.,  1927,  961). — 
Further  experiments  are  recorded  to  show  that 
cysteine  cannot  reduce  indigo -earinine  and  that 
cystine  cannot  oxidise  reduced  indigo- carmine  or 
reduced  indigo  in  the  absence  of  a  third  component 


which  functions  as  an  activating  agent  and  is  pro¬ 
duced  through  the  action  of  oxygen  or  sodium  disul¬ 
phide  on  indigo- carmine.  Iron  cannot  activate  the 
•SH  or  ’S’S*  grouping,  but  it  influences  the  velocity 
of  reaction  between  oxygen  and  indigo- carmine.  This 
results  in  an  increased  concentration  of  the  activating 
agent.  Agitation  of  the  solution  and  other  physical 
factors  influence  the  formation  of  the  activating  agent. 
It  is  destroyed  by  heat.  Iron  neither  accelerates  nor 
prevents  the  action  of  sodium  disulphide  on  indigo- 
carmine.  The  activating  agent  appears  to  be  an 
unstable  oxygen  or  sulphur  additive  product  of 
indigo- carmine  and  its  essential  action  involves  the 
activation  of  the  sulphur  atom  which  permits  the 
sulphydryl  and  disulphide  groupings  to  manifest  their 
latent  reducing  or  oxidising  power.  In  the  presence 
of  a  constant  concentration  of  the  activating  agent 
the  velocity  of  oxidation  and  reduction  is  determined 
by  the  ratio  C*SH/C*S#S*C  grouping.  S.  S.  Zilva. 

Hydrolysis  of  guanidine  carbonate.  J,  Bell 
(J.C.S.,  1928,  2074—2077 ;  cf.  A,,  1926,  825).— 
Guanidine  carbonate  is  hydrolysed  to  carbamide  in 
boiling  aqueous  solution.  The  carbamide  undergoes 
further  partial  transformation  to  ammonium  carbon¬ 
ate.  The  hydrolysis  is  dependent  on  the  primary 
dissociation  of  the  salt  to  guanidine  and  carbonic 
acid,  the  subsequent  decomposition  being  due  to  the 
instability  of  guanidine  in  boiling  aqueous  solution. 

F.  J.  Wilkins. 

Guanidine,  II.  Synthesis  of  creatinol 
[JV- methyl  ~Ar  -  ((3  -hydroxyethyl)  guanidine] ,  H. 
Schotte,  H.  Peiewe,  and  H.  Egescheisen  (Z. 
physiol.  Cliem.,  1928,  174,  119—176;  cf.  Schotte 
and  Priewe,  A.,  1926,  717). — The  best  method  of 
preparing  amino-alcohols  is  that  in  which  ethylene 
chlorohydrin  is  treated  with  liquid  carbonyl  chloride 
and  the  isolated  (3-chloroethyl  chloroformate  allowed 
to  react  with  amines  in  benzene  solution  to  give 
P-chloroethyl  alkylcarbamates  of  the  constitution 
CH2C1*CH2-C02NHR ;  on  decomposition  with 
excess  of  sodium  hydroxide  (3—4  mols.)  the  last 
named  yield  amino-alcohols,  HO*CH2*CH2*NHR. 
The  aminoethanols  can  be  converted  into  the  corre¬ 
sponding  guanido-alcohol  (a)  by  the  Erlenmeyer 
synthesis,  whereby  the  amine  salt  reacts  with  cyan- 
amide,  or  (b)  by  the  use  of  Rathke’s  method,  in  which 
the  aminoethanol  is  treated  with  a  salt  of  N-alkyl- 
isothiocarbamide.  The  mechanism  of  the  latter 
reaction  is  discussed  and  the  “  addition  ”  theories 
of  Sehenck  (A.,  1912,  i,  424)  and  of  Lecher  and 
Graf  (A..  1923,  i,  761)  are  rejected  in  favour  of  a 
“  decomposition  ”  theory,  which  postulates  the  form- 
ation  of  cyanamide  by  decomposition  of  the  alkyl- 
Mothiocarbamide  and  a  subsequent  Erlenmeyer 
synthesis.  N-Ethylawthiocarbamide  hydrobromide 
and  methyl- P-hydroxyethylamine  with  small  amounts 
of  water  yield  creatinol  hydrobromide.  A  large 
number  of  salts  and  derivatives  of  creatinol  have 
been  prepared  and  examined,  but  the  free  base  has 
been  isolated  only  as  a  colourless  syrup.  Creatinol 
is  very  stable  towards  acids  and  is  not  affected 
when  kept  for  15  hrs.  at  the  ordinary  temperature 
(or  heated  for  4  hrs.)  with  concentrated  hydrochloric 
acid,  but  it  is  sensitive  to  the  action  of  alkalis.  2iY- 
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Sodium  hydroxide  at  the  ordinary  temperature 
decomposes  creatinol  hydrobromide  with  the  form¬ 
ation  of  ammonia ;  after  several  weeks  the  decom¬ 
position  is  complete  and  2  mols.  of  creatmol  yield 
1  mol.  of  ammonia  and  1  mol.  of  me  thylami  no  ethanol , 
together  with  some  carbamide  and  a  fourth  sub¬ 
stance  ( ?  hydantoin  alcohol).  N- Ethyl -jV-6-hydroxy- 
ethylguanidine  and  AMsoamyl-A-p-hydroxyethyl- 
guanicline  have  also  been  synthesised  by  the  Erlen- 
meycr  method. 

P-Chloroethyl  chloroformate  treated  with  methyl- 
amine  in  benzene  solution  yields  $-chloroethyl  methyl  - 
carbamate,  b.  p.  110 — 11 2° /1 5  mm.,  which  on  treat¬ 
ment  with  sodium  hydroxide  yields  methyl -p-hydroxy- 
ethylamine ;  condensation  of  the  last  named  with 
S -ethyl  tsothiocarbamide  hydro  bromide  yields  creat¬ 
mol  hydrobromide ,  m.  p.  101—103°.  The  follow¬ 
ing  salts  of  ereatinol  are  described  :  pier  ale,  m.  p. 
166°;  hydrochloride,  m.  p.  78°  (after  sintering); 
picrolonate,  m.  p.  236—237°  corr.  (sinters  at  234°) ; 
double  salts  of  the  hydrochloride  with  mercuric 
chloride  (04H12ON3Cl,6HgCl2),  m.  p.  220—221° 
(sinters  at  216°),  and  cadmium  chloride 
(04H120N3C%tki012),  m.  p.  190—191° ;  chloroauraie , 
m.  p.  125 — 126°  (sinters  at  90°);  chloroplatinate, 
decomp,  at  185—186°.  Creatinol,  obtained  as  a 
colourless,  strongly  alkaline  syrup  by  treatment  of 
the  hydrobromide  with  sodium  ethoxide,  gives  a 
carbonate,  decomp,  at  171°.  Creatinol  hydro  bromide 
treated  with  benzoyl  chloride  yields  tribenzoylcreatinol, 
m.  p.  98 — 99*5°,  and  with  p-toluenesulphonyl  chloride 
yields  di-p-toluenes ulpk onylan hydrocreaiinol,  m.  p. 
174-5 — 175°.  Creatinol  is  very  stable  towards  acids, 
but  when  heated  in  a  sealed  tube  at  160°  for  16  hrs. 
with  concentrated  hydrochloric  acid  it  yields  ammonia, 
methylethylenediamine,  anhydrocrealinol  (iminotetra- 
hydroglyoxaline)  (isolated  as  the  picraie,  in.  p.  194 — 
195°),  and  a  substance,  C3H902N,  isolated  as  the 
picrolonate,  m.  p.  226°,  and  picraie,  m.  p.  101 — 102°. 
Treatment  of  creatinol  with  48%  hydrogen  bromide 
solution  for  6  1ms.  at  200°  yields  ethylenediamine  and 
methylethylenediamine.  p  -Hydroxyethyletkylam  ine, 

b.  p.  169—170°  ( picraie ,  m.  p.  125 — 126°),  on  heating 
with  eyanamide  and  ethyl  alcohol  in  a  sealed  tube 
at  100°  for  8  hrs.,  yields  NN -ethylguanidoethanol, 
isolated  as  the  picraie,  m.  p.  158°.  H  y dr  oxy  ethyl - 

imamylamine,  b.  p.  203 — 204°/750  nun.,  93 — 94°/ 
10  mm.,  prepared  from  p-chloroelhyl  uoamylcarb- 
amate,  treated  in  the  same  way,  yields  NN-iso amyl- 
guanidoethanol,  isolated  as  the  picraie,  m.  p.  117 — 
118°.  The  preparation  of  p -chloroelhyl  benzylcarb- 
amale,  b.  p.  158°/0*8  mm.  and  218 — -220°/15  mm., 
and  of  benzyl- p - hydroxy  ethylami n e ,  b.  p.  105° /about 
1  mm.  and  148 — 149°/13  mm.  (picraie,  m.  p.  134— 
135°),  is  also  described.  The  reaction  between 
aniline  and  5-ethylisothiocarbamide  hydrobromide  has 
been  studied  with  varying  amounts  of  the  reactants 
and  different  conditions  (temperature,  time,  and  the 
solvent)  and  the  yields  of  mono-  and  di-phenyl- 
guanidine  are  tabulated.  Monophenylguanidine 
heated  at  100°  for  25  hrs.  with  aniline  yields  no 
diphenylguanidine,  whilst  only  a  small  yield  is 
obtained  at  150°.  Diethylcyanamide  and  aniline 
hydrochloride  heated  with  ethyl  alcohol  for  20  hrs. 
in  a  sealed  tube  at  100°  yield  IS' -phenyl-]$l$ -diethyl- 


guanidine  ( picraie ,  m.  p.  120°  corr.).  Dimethyl- 
eyanamide  and  ammonium  chloride  in  the  presence 
of  alcoholic  ammonia  yield  dimethylguanidine,  and 
diethylcyanamide  yields  diethylguanidine.  The  pre¬ 
paration  of  NN> -  dim ethyl- Ar7  ethylguanidi ne ,  s-tetra- 
ethylguanidine,  ooi-diethyldiguanide,  and  s -tetraethyl- 
diguanide  ( picraie ,  m.  p.  147—148°  corr.)  is 
described,  A.  Wormall. 

Rathke's  guanidine  synthesis  and  hydrolysis 
of  guanidines,  H.  Lecher  (Z.  physiol.  Chem., 
1928,  176,  43—45). — A  discussion  of  Rathke’s 
method  for  synthesising  guanidines  from  ammonia 
or  amines  and  0-thiocarbamides  or  their  salts  (cf. 
preceding  abstract),  and  on  the  rival  views  of  Lecher 
and  Schotte  concerning  the  mechanism  of  hydrolysis 
of  guanidines  (cf.  Lecher  and  Demmler,  A.,  1927,  755 ; 
Schotte,  Z.  angew.  Chem.,  1926,  39,  677). 

A.  Worm  all. 

Malononitrile  and  malononitrile  condens¬ 
ations.  I.  R.  Schenck  and  H.  Fin  ken  [with  P. 
Michaelis  and  H.  Pleuger]  (Annalen,  1928,  462, 
158 — 173). — Malononitrile  condenses  with  ethyl 
oxalate  in  presence  of  (absolute)  alcoholic  potassium 
ethoxide  to  give  the  potassium  derivative,  m.  p.  205°, 
of  ethyl  p  ^-dicyano-  a  A  t/dr  oxy  acrylate,  and  with  methyl 
oxalate  etc.  to  give  the  potassium  derivative  of  the 
corresponding  methyl  ester.  The  sodium,  silver 
(in.  p.  176°),  and  diethylamine  salts  of  the  ethyl  ester 
and  the  silver  salt  of  the  methyl  ester  arc  described. 
When  malononitrile  is  treated  with  a  defect  of  ester 
etc.,  the  di potassium  derivative  of  cux$$-tetracyano-$y- 
d i hyd roxyb u ta diene  ( fyy -dihydroxy  butadiene- zxSS-tetra- 
carboxylonitrile)  results. 

Similarly,  malononitrile  condenses  with  ethyl 
formate  to  give  the  potassium  derivative,  m.  p.  268°, 
of  hydroxy?nethylenemalononitrilc  (corresponding  silver 
salt  described),  and  with  ethyl  cyanoacetate  to  give 
the  potassium  derivative  of  eyanohy  dr  oxy  methylene- 
malononitrile ,  (CN)2CIC(CN)#OK,  whereas  it  does  not 
condense  with  ethyl  benzoate,  and  with  ethyl  carbon¬ 
ate  gives  a  mixture  of  products.  The  last-named 
potassium  derivative  appears  to  contain  an  impurity 
of  the  constitution  (CN)„C.’C(OEt)#OK,  or  (less  prob¬ 
ably)  CN:c(OEt):c(CN)*oiv. 

The  above  silver  derivative  of  methyl  pp-dicyano- 
a- hydroxy  acrylate  is  converted  by  methyl  and  ethyl 
iodides  into  methyl  p $-dicya no- a-methoxy  acrylate  and 
methyl  pp  -  dicyano  -  a  -  ethoxy  acrylate,  respectively. 
Similarly  are  obtained  ethyl  dicyano -a-methoxy- 
and  ethyl  $$-dicyano-vL-elhoxy -acrylate.  All  four  esters 
decompose  when  distillation  is  attempted,  and  under¬ 
go  hydrolysis  in  moist  air  to  give  either  pp -dicyano- 
a -methoxy-  or  pp -dicyano -a-ethoxy -acrylic  acid ,  decom¬ 
posing  when  heated. 

Careful  addition  of  dilute  alcoholic  ammonia  to 
an  ethereal  solution  of  ethyl  pp-dicyano-a-ethoxy- 
a  cry  late  produces  pp -dicyano- oc-ethoxy  acrylamide,  m.  p* 
141°  (corresponding  methoxy -amide,  m,  p.  140°).  Both 
amides  are  converted  by  concentrated  aqueous 
ammonia  into  the  ammonium  salt, 

(CN)2o:c(onh4)<jO'NH2. 

When  silver  pp -dicyano- a-methoxyacrylate  is  de¬ 
composed  with  hydrogen  sulphide  in  an  anhydrous 
solvent,  methyl  ^-dicyano -a-hydroxy acrylate  results 
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{ammonium  salt,  in.  p.  209°;  plienylhydrazine  salt, 
m.  p.  104°).  The  similarly  formed  ethyl  ester  gives 
an  ammonium  salt,  m.  p.  176°,  and  a  phenylhydrazine 
salt,  in.  p.  100°.  E.  E.  Turner. 

Malononitrile  and  malononitrile  condens¬ 
ations.  II.  R.  Schenk  and  H.  Finken  [with  P. 
Michaelis,  K.  Pape,  and  F.  Pleitger]  (Annalen, 
1928,  462,  267 — 283), — Malononitrile  condenses  with 
acetone  in  absolute  alcoholic  potassium  methoxide 
solution  to  give  dicyanodimeihyleihylene,  m,  p.  171*5° 
(decomp.),  passing  slowly  into  a  dimer ide  (two  pos¬ 
sible  formulae  proposed),  Malononitrile  and  benzo- 
phenone  similarly  afford  dicyanodiphenylethylene, 
ni.  p.  136°,  fluorenone  and  the  nitrile  giving  dicyano- 
.meUiylenefiuorene}  m.  p  213°.  Of  the  above  new 
compounds  only  the  first-named  combines  with 
bromine. 

Prolonged  heating  of  oxalic  esters  with  malono¬ 
nitrile  in  presence  of  sodium  ethoxide  or  diethylamine 
(sec  preceding  abstract)  gives  rise  to  trismalono- 
nitrile  I,  (C3H2N2)3,  m.  p.  about  290°,  whilst  when 
ammonia  is  passed  into  a  suspension  of  malononitrile 
in  benzene,  trismalononitrile  II,  m.  p.  218°,  is  formed. 
At  222°,  the  latter  passes  with  vigour  into  trismalono- 
nitrile  III,  m.  p.  about  300°  (charring).  Trismalono- 
nitriles  I  and  III  are  possibly  identical.  Trismalono¬ 
nitrile  II  is  converted  by  boiling  aniline  into  a  sub¬ 
stance,  C12HflN5,  for  which  various  formulae  are 
suggested.  The  possible  constitutions  of  I  and  III 
are  discussed. 

The  use  of  malononitrile  as  a  cryoscopic  solvent  is 
suggested  and  some  determinations  are  made.  The 
depression  constant  is  determined  as  48*90  (Kloster- 
raann,  Diss.,  Munster,  1918,  found  50*03).  The  nitrile 
is  a  strongly  dissociating  solvent,  giving  a  normal 
mol.  w't.  for  p-nitrophenol.  Some  mol.  wt.  determin¬ 
ations  in  suecinonitrile  are  also  described. 

E.  E.  Turner. 

Alkylation  of  hexacyanochromic  acid  [hydro- 
chromicyanic  acid],  F.  Holzl  and  F.  Viditz 
(Monatsh.,  1928,  49,  241 — 264;  cf.  Hartley,  J.C.S., 
1914,105,521;  Holzl,  A.,  1927,  864 ;  this  vol.,  279). — 
The  alkylation  of  hydrochromicyanic  acid  must  be 
expected  to  yield  products  analogous  to  those  from 
decomposition  of  the  acid,  on  which  they  thus  throw 
light ;  no  derivatives  of  the  undecomposed  acid  are 
obtained. 

Potassium  chromicyanide  is  treated  with  methyl 
sulphate  in  (or  without)  methyl  alcohol  for  3  hrs. 
at  40 — 50°,  and  the  product  is  cooled  and  filtered. 
From  the  filtrate,  potassium  methyl  sulphate  is  pre¬ 
cipitated  by  ether ;  further  addition  of  ether  pre¬ 
cipitates  a  red,  tarry  substance  (I).  The  brown 
residue,  the  main  product,  is  washed  with  water 
and  dried  at  105°,  yielding  a  greyish-green  product 
(II),  Cr2(CN)4(0H)2,6H20,MeNC ;  this  on  keeping 
over  calcium  chloride  yields  a  product  (III), 
Cr2(CN)3(0H)3l3H20,2MeNC,  which  slowly  absorbs 
water  from  the  air  to  give  (IIIa), 
Cr2(CN)3(0H)3,4H20,MeNC. 

The  action  of  methyl  iodide  on  silver  chromicyanide 
yields  unsatisfactory  products ;  that  of  dry  hydrogen 
chloride  on  potassium  chromicyanide  in  absolute 
ethyl  alcohol  yields  [CrCl3(EtOH)3]  (cf.  Koppel,  A., 


1902,  ii,  83),  and  in  acetonitrile  a  brown  substance  (V), 
containing  acetonitrile  :  Cr2(CN)3(0H)3j7H20JMeCN. 
The  action  of  methyl  sulphate  on  an  aqueous  solution 
of  potassium  chromicyanide  at  40—50°  yields  a  red 
liquid,  from  which  a  silver  derivative  (Cr  ;  Ag  =1:2) 
is  obtained. 

Schemes  are  given  for  the  gradual  evolution  of 
these  products  :  thus  the  hypothetical 
[(MeNC)3Cr(CN)3]  (A)  by  loss  of  methylearbylamine 
from  2  mols.  would  yield  the  substance 
[(MeNC)3Cr(CN)3CrfCN)3]  (B) ;  a  product  which  prob¬ 
ably  has  this  constitution  (containing  a  triple  bridge 
of  co-ordinated  cyanide  ion)  is  obtained  by  the 
action  of  methyl  sulphate  on  potassium  chromi¬ 
cyanide  in  absolute  alcohol.  The  substance  (B)  is 
then  considered  to  be  hydrolysed  by  water,  yielding 
ultimately  the  substance  [(H20)3Cr(CN)3Cr(0H)3]J 
(VI),  which  can  be  prepared  (+2HnO)  by  the  action 
of  methyl  sulphate  in  absence  of  solvent,  and  treat¬ 
ing  the  product  with  water,  without  removing 
adhering  methyl  sulphate ;  by  adding  silver  nitrate 
the  substance  Ag2[(H20)3Ci'(CN)3Cr(0H)3]  is  obtained, 
(This  suggests  that  these  substances  may  have 
amphoteric  properties ;  and  by  the  action  of  aqueous 
pyridine  on  (V)  a  substance  is  obtained,  regarded  as 
having  the  constitution 

(C5H5N)2H2{(MeGN)(HO)2[Cr(CN)3Cr(OH)3]2},  1 1 H20. 

The  above,  and  many  other,  bicentric  compounds 
can  be  expressed  by  the  general  formula  [n3Zx3Zx3]} 
where  Z  is  a  central  tervalent  atom  of  sextuple 
co-ordination,  x  a  univalent  negative  ion,  and  n  a 
unitary  co-ordinand,  e.g.,  H20,  RNC.  The  limit  of 
intramolecular  decomposition  of  a  bicentric  compound 
from  E2[ZxG]  is  H3[x3Zx3%x3]. 

From  the  decomposition  schemes,  the  substances 
(II),  (III),  and  (IIIa)  are  formulated  : 

[(MeNC)(H20)2Cr(CN)3Cr(CN)(0H)o],4Ho0, 
[(MeNC)o(H*>0)Cr(CN)3Cr(0H)3],2H20,  and 
[ (MeN C) (H20 )2Cr (CN )3Cr ( OH )3] , 2HsO  ;  each  of  these 
has  a  triple  bridge  of  co-ordinated  cyanide  ion. 

As  a  side  reaction,  substances  containing  metho- 
sulphate  ion  are  obtained ;  of  these  the  substance  (I) 
(see  above)  has  the  ratio  Cr  :  MeS04'=l  :  2,  and  since 
it  does  not  give  a  precipitate  with  silver  nitrate 
except  after  long  boiling,  it  is  represented 
[ (MeNC)4Cr ( CN )2Cr (MeNC)4] (Me3 0/ ) ,  in  which  there 
is  a  double  co-ordinated  CN  bridge. 

E.  W.  WlGNALL. 

Cyanogen  compounds  of  the  platinum  metals, 
III.  Cyanogen  compounds  of  osmium,  F. 

Krauss  and  G.  Schrader  (J.  pr.  Chem.,  1928,  [ii], 
119,  279 — 286).— The  preparation  of  potassium  osmo- 
evanide,  K4[0s(CN)6],3Ho0  (Claus,  ibid,,  1862,  [i], 
85,  160;  Martins,  Annalen,  1861,  117,  361),  is 
repeated  :  the  substance  is  obtained  colourless.  The 
corresponding  copper  and  nickel  salts,  and  their 
ammonia  compounds,  Cu2[Os(CN)6],4NH3  and 
Ni2[Os(CN)G],6NH3,  and  strychnine  hydro- osmocyanide 
are  prepared.  A  simple  osmium  cyanide  could  not 
be  obtained  (cf.  Moraht  and  Wischin,  A.,  1893,  ii, 
380)  and  the  above  compounds  could  not  be  oxidised 
to  derivatives  of  tervalent  osmium. 

E.  W.  WlGNALL. 

Reaction  between  organo-magnesiiim  halides 
and  alkyl  sulphonates*  H.  Gilman  and  L.  L. 
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Heck  (J.  Amer.  Chem.  Soc.,  1928,  50,  2223—2230),— 
The  reaction  between  organo-magnesinm  halides  and 
alkyl  sulphonatcs,  usually  formulated  as  2RS03Alk+ 
2R'MgX — >2R'Alk+  (RS03)2Mg+MgX2  (I),  yields 
the  product  R'Alk  in  not  more  than  50%  yield  if 
the  reagents  are  used  in  equimolecular  proportions. 
Actually,  an  alkyl  halide  is  formed  as  well,  and  each 
of  these  two  products  is  formed  in  equivalent 
amount  and  in  increased  yield  if  the  reagents  are 
used  in  the  proportions  required  by  the  equations 
now  suggested,  viz.,  RS03Alk+R'MgX  — >R'Alk+ 
RSOgMgX  (II),  and  RSO^Alk+RSOgMgX  — >AlkX+ 
(RS03)2Mg  (III).  Confirmation  of  this  scheme  is 
given  by  the  separation  of  magnesium  naphthalene-2- 
sulphonate  and  n-butyl  iodide  from  the  product  of 
reaction  of  iodomagnesium  naphthalene-2-sulphonate 
and  7^-butyl  p-tolucnesulphonatc.  The  occasional 
formation  of  hydrocarbons  is  attributed  to  hydrolysis 
of  unused  RMgX  in  working  up  the  reaction  product. 
The  alternative  scheme  of  Rossander  and  Marvel 
(this  vol.,  732)  is  not  favoured. 

Reactions  analogous  to  (III),  with  the  formation  of 
n-butyl  halides,  occurred  between  ?i-butyl  p-toluene- 
sulphonate  and  magnesium  ethoxyiodide,  magnesium 
phenoxyiodide,  magnesium  p-tolylsulphinyl  brom¬ 
ide,  magnesium  iodide,  and  magnesium  bromide. 
Ethyl  sulphate  and  magnesium  iodide  or  magnesium 
ethyl  bromide  yielded  ethyl  iodide  and  ethyl  bromide, 
respectively.  Ethyl  p-toluenesulphonate  and  mag¬ 
nesium  phenyl  iodide  yielded  ethylbenzene  and  ethyl 
iodide.  n-Butyl  'p-toluenesulphonate  yielded  n-butyl 
iodide  with  magnesium  n-propyl  iodide,  n-amyl- 
benzene  and  n-butyl  chloride  with  magnesium  benzyl 
chloride,  phenyl  n-butyl  sulphide  with  magnesium 
p-thiophenyl  iodide,  and  methyl-n-butylaniline,  b.  p. 
225—230°  (picrate,  m.  p.  93°)  (cf.  Erohlieh  and 
Wedekind,  A.,  1907,  i,  512;  Komatsu,  A.,  1913,  i, 
39),  with  methylanilinomagnesium  bromide.  The 
p- toluenes ulphonic  ester  of  ethyl  lactate  and  mag¬ 
nesium  phenyl  bromide  (cf.  Kenyon,  Phillips,  and 
Turley,  A.,  1925,  i,  507)  yielded  only  ethyl  a-bromo- 
propionate,  and  none  of  the  expected  ethyl  a-phenyl- 
. propionate.  Ethyl  cyclohexylsulphonate  and  mag¬ 
nesium  phenyl  bromide  yielded  ethylbenzene,  ethyl 
bromide,  magnesium  ojclohexylsulphonate  (+6H20), 
and  a  compound,  m.  p.  107°.  The  expected  cyclo- 
hexylsulphone  had  m.  p.  73°,  and  was  prepared  by 
oxidation  of  the  sulphide,  b.  p.  145°/11  mm.,  d* 
1*0031,  n25  1*5663.  No  reaction  took  place  between 
phenyl  p-toluenesulphonate  and  magnesium  bromide. 

R.  K.  Callow. 

Synthesis  of  tertiary  aliphatic  arsines  using* 
Grignard’s  reagent.  E.  Gryszkiewicz-Trochi- 
mowski  (Roez.  Chem.,  1928,  8,  250— 253)— The 
following  tertiary  arsines  were  prepared  by  the 
action  of  Gri guard’s  reagents  on  arsenious  oxide  : 
tri-n-butylarsine,  b.  p.  102 — 104°/8  mm.,  df  0*9931 ; 
tri -n-amylarsine,  b.  p.  146 — 149°/10  mm.,  df  0*9799  ; 
tri-n-hexylarsine,  b.  p.  165 — 169°/6 — 7  mm.,  df* 
0*9660  ;  tri-ji-h eptylarsine ,  b.  p.  197 — 199°/9  mm., 
df  0*9568 ;  tri-n-octylar&ine,  b.  p.  238 — 240°/9 — 10 
mm.,  df  0*9357.  R.  Truszkowski. 

Relation  between  atomic  grouping  and  specific 
affinity*  VIII.  Additive  comp ounds  of  thaHium 


dienol  salts  and  carbon  disulphide.  F.  Feigl 
and  E.  Backer  (Monatsh.,  1928,  49,  401 — 412). — 
The  ability  of  the  thallium  salts  of  dienols  to  form 
coloured  additive  compounds  with  carbon  disulphide 
appears  to  depend  on  the  presence  of  the  •CO*CH2*CG* 
group.  Substitution  in  the  methylene  group  or 
replacement  of  carbonyl  oxygen  by  the  anil  residue 
inhibits  reaction.  The  compounds  are  resistant 
towards  dilute  acids  and  bases.  When  decomposed 
by  sulphuric  acid  in  the  presence  of  potassium  iodide 
and  ether  they  yield  thallous  iodide,  carbon  disul¬ 
phide,  and  the  ketone,  and  hence  are  formulated 

CR£ ^ q ^[>CS2.  They  are  usually  prepared  by 

mixing  a  solution  of  the  requisite  thallium  derivative 
with  carbon  disulphide.  The  following  new  com- 
pounds  are  described :  thallium  acetylacetone, 
C5H702T1,  and  the  corresponding  additive  com - 
pound,  C6H602S2T12,  decomp,  about  80°;  thallium 
y-methylacetylacetone ;  thallium  salt  of  benzoylacctone 
and  its  additive  compound ;  thallium  y - methylbenzoyl - 
acetone ;  thallium  dibenzoylmethane  and  its  additive 
product,  decomp,  about  150°;  additive  compound, 
G17H803S2T12,  from  ethyl  acetoacetate,  thallium 
carbonate,  and  carbon  disulphide  and  the  analogous 
product,  C12H10O3S2Tl2,  from  ethyl  benzoyl  acetate ; 
thallium  salts  and  non-crystalline,  additive  com¬ 
pounds  from  ethyl  acetylpyruvate,  ethyl  benzoyl- 
pyruvate,  and  ethyl  oxalacetate.  Thallium  deriv¬ 
atives  or  additive  compounds  could  not  bo  obtained 
from  S-ketopentan-0-ol,  benzoylaeetoneanil,  ethyl 
malonate,  ethyl  diacetylsuccinate,  di acetyl,  or  acet- 
onylacetone.  R.  A.  Pratt. 

pp  '-Di-iododiphenylmethane .  A.  M.  Nastu- 

J.  1  At 

koff  and  V.  W.  Soheljagin  (J.  pr.  Chem.,  1928, 
[ii],  119,  303 — 305). — Iodobenzene  condenses  with 
formaldehyde  in  concentrated  sulphuric  acid,  heated 
under  reflux,  to  yield  pp ' -di - iododiphenylmethane,  m,  p. 
92—93°,  b.  p.  238 — 241°/40  mm.,  identified  by  oxid¬ 
ation  to  jpp'-di-iodobenzophenone  (Hoffmann,  A., 
1891,  1236).  E.  W.  Wignall. 

Benzene  model  based  on  the  electron  theory 
and  the  substitution  laws.  M.  Ulmann  (Z. 
angew.  Chem.,  1928,  41,  674 — 680). — A  formula  for 
benzene  is  proposed  in  which  alternate  carbon  atoms 
assume  complete  electron  octets,  these  CH  groups 
thus  having  each  a  resultant  charge  of  +  3,  at  the 
expense  of  the  remaining  CH  groups,  which  have  a 
resultant  charge  of  —3.  The  relation  of  this  formula 
to  the  substitution  laws  is  discussed. 

A.  Davidson. 

Physical  properties  of  o-di  chlorobenzene, 
T.  S.  Carswell  (Ind.  Eng.  Chem.,  1928,  20,  728).— 
By  modifying  Holleman’s  method  of  preparation 
from  o-chloronitrobenzene  (cf.  A.,  1905,  i,  41)  a 
product  is  obtained  having  b.  p.  180*3°  (corr.)/760 
mm.,  crystallising  point  —16*7°,  d\\  1*3112,  d* 
1*3088,  rig  1*5518.  R  A.  Pratt. 

Hydrogenation  of  nitrobenzene  by  platinum- 
black.  G.  Vavon  and  Crajcinovic  (Compt.  rend., 
1928,  187,  420— 422).— Catalytic  hydrogenation  of 
nitrobenzene  with  platinum-black  in  presence  of 
benzaldehydc  yields  phenyl- A7-pheny  Ini  trone  and 
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phenylbenzylliydroxylamine  (cf.  Cusmano,  A.,  1922, 
i,  143),  and  in  presence  of  piperonal,  piperonyb N- 
phenylnitrone,  CH2O2!C0H3*NPlrOH,  m.  p.  about 
135°*  This  confirms  the  view  that  the  reduction 
of  nitrobenzene  alone  proceeds  through  the  stage  of 
phenylhydroxylamine  (cf,  Cusmano,  A.,  1917,  i,  641 ; 
Nord,  A.,  1920,  i,  21),  E.  W.  Wignall. 

Laws  of  aromatic  substitution,  IX*  B. 

Flxjrscheim  and  E.  L.  Holmes  (J.C.S-,  1928,  2230— 
2242).- — In  continuation  of  previous  work  (this 
vol.,  876)  the  nitration  of  a  further  series  of 
toluene  derivatives  of  the  type  PhCRs  in  which 
R3  is  H„CN,  H(C(XEt)*CN,  H(CN)„  (CCXEtyCN, 
(CO?Et)(CN)2,  HCl(CN),  H(OH)(GNf  and  “ 
H(,#M*CeH4»N02m),  has  been  studied,  the  proportion 
of  m-nitro- compound  produced  being,  respectively, 
12*70  (cf.  Baker  and  others,  this  vol.,  403,  found 
14%),  37*20,  67*90,  69*55,  87*5,  50*05,  43*55,  87*05%. 
Benzonitrile  gave  88*25%  (cf.  Baker,  loc.  cit 80*53%) 
and  benzaldehyde  gave  78*65%.  It  is  supposed  that 
benzylidene-m-nitroamline  (hydrochloride)  nitrates  as 
the  free  anliydro-base,  since  its  solution  in  concen¬ 
trated  sulphuric  acid  is  intensely  yellow,  and  from 
the  fact  that  addition  of  ammonium  sulphate  during 
nitration  causes  an  inappreciable  change  in  the  pro- 
portion  of  m-isoraeride  formed.  The  results  are 
discussed  on  the  basis  of  the  authors*  theory  of 
alternating  affinity  demand.  Ethyl  phenylcyano- 
malonate,  b.  p.  140 — 141°/1  mm.,  is  obtained  by  the 
action  of  sodium  on  a  mixture  of  ethyl  phenylacetate 
( ?  phenylcyanoacetatc)  and  ethyl  chloroformate. 
The  action  of  ethyl  chloroformate  on  the  sodium 
derivative  of  phenylmalononitrile  yields  ethyl  phenyl- 
dicyanoacetaie,  m.  p.  60°,  from  which  by  nitration 
is  obtained  ethyl  m-nitro ph enyld icyanoaceta te ,  m.  p. 
133—134*5°  (crystallised  from  chloroform). 

J.  W.  Baker. 

Nature  of  the  alternating*  effect  in  carbon 
chains.  XXVIII,  Preparation  and  properties 
of  benzyl  fluoride.  C.  K.  Ingold  and  E.  H. 
Ingold  (J.C.S.,  1928,  2249— 2262).— Distillation,  in 
Jena  glass  vessels,  of  benzyl trimethylammonium, 
dibenzyldimethylammonium,  and  t-ribenzylme  thy  1  - 
ammonium  fluorides  (prepared  by  neutralisation  of 
the  quaternary  hydroxides  with  hydrofluoric  acid) 
in  a  water-pump  vacuum  gives  a  60%  yield  of 
benzyl  fluoride ,  m.  p.  —35°  (corr.),  b.  p.  40"— 40*5°/ 
14  mm.,  139*9°/760  mm.  (corr,),  df3  1*02278,  nfp1 
1*48919.  When  benzyl  fluoride  is  stored  in  certain 
glass  vessels  an  autoeatalytic  decomposition  may  set 
in  with  almost  explosive  violence,  hydrogen  fluoride 
being  evolved  and  an  opaque  white  vitreous  mass  of 
composition  (C7H6)X  formed.  The  same  product  is 
obtained  by  the  action  of  concentrated  sulphuric 
acid  or  hydrofluoric  acid  in  platinum  vessels.  The 
physical  and  chemical  properties  of  benzyl  fluoride 
are  discussed  from  the  point  of  view  of  the  greater 
rigidity  of  the  valency  electrons  and  greater  intensity 
of  the  external  field  in  the  case  of  combined  fluorine 
than  for  the  other  halogens.  Thus,  in  agreement 
with  this,  fluorine  has  the  lowest  refraction  values 
and  differs  sharply  from  the  other  halogens  in  con¬ 
tributing  practically  nothing  to  dispersion.  The 
ultra-violet  absorption  spectrum  of  benzyl  fluoride, 


plotted  from  experiments  conducted  in  Ar/10G~  to 
N /1660-alcoholic  solutions,  shows  that  its  maximum 
absorption  (z  508,  X  2568)  falls  in  place  in  the  series 
p-xylene,  benzene,  benzyl  fluoride,  benzaldehyde, 
benzoic  acid,  as  a  somewhat  feebly  m- orienting  mem¬ 
ber.  In  agreement  with  this,  nitration  with  a 
mixture  of  nitrous  acid-free  absolute  nitric  acid,  and 
acetic  anhydride  at  5°  yields  o-  28*1,  to-  17*5,  and 
p-nitrobenzyl  fluoride,  m.  p.  38*5°,  52*5%,  respectively. 
The  ratios  para /I  ortho  for  benzyl  fluoride  and 
chloride  are  3*89  and  3*28,  respectively,  showing  that 
the  direct  effect  (Ingold  and  Vass,  this  vol.,  462) 
of  fluorine  in  orientation  is  stronger  than  that  of 
chlorine,  the  sequence  for  the  halogens  being 
F>Cl>Br>I,  the  tautomeric  effect  (Ingold  and 
Shaw,  this  vol.,  164)  being  in  the  reverse  order.  In 
agreement  with  the  former  sequence,  it  is  found 
that,  under  conditions  in  which  benzyl  chloride 
reacts  completely,  a  large  percentage  of  benzyl 
fluoride  is  recovered  unchanged  after  treatment  with 
boiling  aqueous  potassium  carbonate  solution,  zinc 
dust  and  boiling  alcohol,  33%  alcoholic  trimethyl- 
amine  at  44°  for  20  hrs.,  and  boiling  sodium  ethoxide 
solution  for  1  hr.  Distillation  of  o-,  to-,  and  p- 
nitrobenzyltrimethylammonium  fluorides  causes 
energetic  decomposition  with  much  charring,  the 
only  identifiable  products  being  o-}  to-,  and  p-nitro- 
benzaldehydes.  J.  W.  Baker. 

Nature  of  the  alternating*  effect  In  carbon 
chains.  XXIX.  Further  experiments  bearing 
on  the  problem  of  the  o?  tho-para  ratio  in  arom¬ 
atic  substitution.  C.  K.  Ingold  and  C.  C.  N.  Vass 
(J.C.S.,  1928,  2262— 2267).— The  nitration  of  p-fluoro- 
chlorobenzene  (prepared  by  the  Gattermann  reaction 
from  p -flu oro aniline)  in  the  presence  of  increasing 
quantities  of  sulphuric  and  fuming  sulphuric  acids 
has  been  studied  and  the  proportion  of  2-nitro- 
(o-fluoronitro-)  and  3-nitro-(o-cliloronitro-)isomerides 
produced  determined  by  thermal  analysis.  The  ratio 
o-fluoronitro-/o-chloronitro-  increases  from  6*262  with 
4*5  mols.  of  nitric  acid  in  the  absence  of  sulphuric 
acid  to  0*429  with  1  mol.  of  nitric  acid  in  the  presence 
of  1*5  mols.  of  sulphuric  acid  and  2*8  mols.  of  free 
sulphur  trioxide.  This  effect  is  explained  by  the 
greater  affinity  of  the  unshared  chlorine  electrons  for 
a  positive  field  (the  sequence  for  the  halogens  being 
I>Br>Cl>E),  the  presence  of  the  strong  acid 
polarising  the  chlorine  atom  (incipient  salt  formation  ; 
cf.  Baker,  this  vol.,  870)  to  a  greater  extent  than  in 
the  case  of  fluorine,  and  thus  diminishing  its  op- orient¬ 
ing  power.  These  considerations  explain  the  result  of 
Hove  (A.,  1927,  757),  who  obtained  40%  of  the 
o-fluoromtro-isomeride  by  nitration  of  p-fluorobromo- 
benzene  in  the  presence  of  a  large  excess  of  sulphuric 
acid.  Swarts  (A.,  1916,  i,  133)  found  27-75%  of  the 
o-fluoronitro-isomeride  by  nitration  of  p-fiuorochloro- 
benzene  in  the  absence  of  sulphuric  acid  (cf.  this  paper, 
20*8%),  but  it  is  shown  that  his  thermal  analysis 
data  need  revision,  and,  moreover,  contrary  to  his 
observations,  it  is  not  possible  to  obtain  quantitative 
decomposition  of  the  o-fluoronitro-eomponnd  with 
sodium  m ethoxide,  and  a  simultaneous  complete 
absence  of  any  decomposition  of  the  other  isomeride. 

J.  W.  Baker. 
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Rubrene.  Constitution  of  rubrene.  C.  Mou- 
reu,  0,  Dufraisse,  and  L.  Enderlin  (Gompt.  rend., 
1923,  187,  406 — 407). — Oxidation  of  rubrene  by 
chromic  acid  yields  o-dibenzoylbenzene ;  it  is  there¬ 
fore  suggested  that  the  constitution  of  rubrene  is 

C6H4<CP!>C:G<nPJ>C3H4  (cf,  Moureu,  Dufraisse, 

and  others,  this  vol.,  53,  594,  028 ;  Willemart,  ibid., 
996),  E.  W.  Wignall. 

Catalytic  preparation  of  alkylanilines.  I, 
B.  C,  Roy  (J.  Indian  Chem.  Soc,,  1928,  5,  383—386). 
—When  a  mixture  of  aniline  and  ethyl  alcohol  is. 
passed  over  an  ashes  tos-thori a  catalyst  at  350— 
390°,  the  conversion  into  ethylanilines  is  63*4 — 
66*7%.  With  aniline  and  methyl  alcohol  at  410— 
430°  the  yield  of  dimethylaniline  is  40—30%,  with 
simultaneous  production  of  32*8—45%  of  methyl- 
aniline.  H.  Burton. 

Odour  and  constitution  among  mustard  oils 
[thiocarbimides] ,  IV.  Effect  of  fluorine  sub¬ 
stitution,  G.  M.  Dyson  (Perf.  Ess.  Oil  Ree.,  1928, 
19,  341—342;  cf.  this  vol,  283,  514,  748).— The 
odours  of  4-fluoro-  and  4-flu oro-3-methy  1-phenyl- 
thiocarbimides  are  intermediate  between  those  of 
phenylthiocarbimide  and  its  4 -eh  loro-derivative. 
The  effect  of  the  methyl  group  is  to  accentuate  the 
true  thiocarbimide  odour.  3-Flu  oro-,  341uoro-4- 
and  -6-methyl-phenylthiocarbimides  have  been  pre¬ 
pared  and  they  possess  a  thiocarbimide  odour. 
3-Fluoro-4-nitrophenylthiocarbimide  has  no  charac¬ 
teristic  odour.  v  H.  Burton. 

2:5:  6-Trichloro-m^-xylidine  and  its  deriv« 
atives.  E,  Bures  and  J.  Borgmann  (Casopis 
Ceskoslovcn.  Lek.,  1927,  7,  270—280;  Chem.  Zentr., 
1928,  i,  1171) —The  action  of  chlorine  in  acetic  acid 
on  4-acetamido-m-xylene,  m.  p.  123°,  at  the  ordinary 
pressure  and  temperature,  without  a  catalyst,  yields 
2:5:  6-trichloro-4-acetaiuido-m- xylene,  m.  p,  208*5° 
(lit.  190—192°).  2:5:  6-Trichloro«m~4-xylidme  has 
m.  p.  204°  (sulphate ;  hydrochloride,  m.  p.  217° ; 
benzoyl  derivative,  m.  p.  174—175°);  2:5:  6-tri- 
cliloro-m-4-xylenol,  m.  p.  174°  (lit.  169°),  forms 
mercury  and  bismuth  salts ;  the  met  boxy- compound 
has  m.  p.  53*5°.  2:5:  6 -Tiichloro-m- xylene  has 

m.  p.  179*5°  ;  3:5:  G-trichloro-2  :  4-dimethylbenzo- 
nitrile,  m.  p.  21 8°  ;  3  :  5  :  6-t.ricb loro-2  :  4-dimethvl- 
benzoic  acid,  m.  p.  191-5° ;  2:4:5;  6-tetraehloro- 
m-xylene,  m.  p.  219°  (lit.  210°).  A.  A.  Eldridge. 

S-Bromo-m-4-xylidine.  ^  E,  Bures  and  A.  Man- 
del-Borgmannova  (Casopis  Ceskosioven.  Lek.,  1927, 
7,  257—269;  Chem.  Zentr.,  1928,  i,  1170—1171).— 
Brom ination  of  m-4-xylidine  under  pressure,  at  the 
ordinary  temperature  without  a  catalyst  and  in 
absence  of  sunlight,  yields  5-bromo-m-4-xyHdine, 
m.  p,  49—50°  (hydrochloride ;  sulphate,  m.  p.  183°; 
pierate,  m.  p.  122°;  benzovl  derivative,  m.  p.  183°). 
o-Bromo-3-methylbenzoie  acid  has  m.  p,  178° ; 
o-bromo-m-4-xylcnol  has  b.  p.  231°,  m.  p.  4°;  it 
forms  basic  mercuric ,  GgHBrMe0(OH)*HgOH,  and 
bismuth ,  [C0H2BrMe2O]2*B^ OH)4, Bi203,  compounds. 
5 -B romo A-melhoxnpm -xyle m  has  b.  p.  140° ;  the 
ethoxy- compound  has  b.  p.  142°,  and  the  acetoxy-com- 
pound,  b.  p.  257—258°)  4  : 5-dibromo-?w-xylene  lias 


b.  p.  257°;  6-bromo-2  :  4- dime  thylbenzo  nitrile,  m.  p. 
218°  ;  6-bromo-2  :  4-dimethylbenzoie  acid,  ra.  p.  186° 
[sodium  and  mercury  salts;  methyl ,  m.  p.  174°,  ethyl, 
m.  p.  176°,  propyl,  m.  p.  178°,  iso  butyl,  m.  p.  182°, 
and  amyl ,  ra.  p.  181°,  esters).  A.  A.  Eldridge. 

5-Bromo-m-4-xylidine.  A.  S.  Wheeler  and 
R.  E.  Thomas  (J.  Amor.  Chem.  Soc.,  1928,  50,  2286— 
2287 ) . — 5  -  Brorao-m  -4  - xylidino  was  prepared  by  a 
variation  of  the  method  of  Moelting,  Braun,  and 
Thesmar  (A.,  1902,  i,  588).  The  hydrochloride  and 
benzoyl  derivative,  ra.  p,  186°,  were  prepared.  Di- 
azotisation  in  sulphuric  acid  and  boiling  yielded 
5-hromo-?n-4-xylenol  [methyl  ether,  b.  p.  232°, 

1*362  ;  ethyl  ether,  b.  p.  246°,  dg  1*290).  By  diazotis- 
at  ion  of  the  amine  and  Gat  ter  man  n  and  Sandraeyer 
reactions,  4z-chloro~5-bromo-m-xylene,  b,  p.  about  250°, 
a  oil  o-bromoA-eyano-m-xylcne,  m.  p.  86—87°,  were 
prepared.  With  p-naphthol  and  phenol  the  diazotised 
amine  gave  o-bromo-m-xyleneA-azo-fi-naphthol,  in.  p. 
136°,  and  - azophenol ,  m.  p.  166°,  respectively. 

R.  K.  Callow. 

p-Cymene.  X.  2  : 5-Diamino-p-cymene  and 
certain  new  [azo]  dyes.  A.  S.  Wheeler  and 
R.  W.  Bost.— See  B.,  1928,  666. 

Molecular  rearrangements  accompanying 
deamination  of  aralkylaminns.  (Mlle.)  J. 
Levy  and  P.  Gallais  (Bull.  Soe.  chim.,  1928, 
[iv],  43.  862 — 868). — When  amines  of  the  type 
ORAiyGHyNJL  (R=H,  .  Me,  or  Et),  prepared  by 
reducing  the  corresponding  aldoximes,  are  treated 
with  nitrous  acid,  hydrocarbons  of  the  form 
CRArICHAr  are  obtained.  Thus,  pp-diphenylethyL 
amine  (hydrochloride,  m.  p.  237—238° ;  acetyl  deriv¬ 
ative,  m.  p.  88° ;  benzoyl  derivative,  m.  p.  143—144°) 
affords  stilbene.  p ^Diphenyl - n -propylamine,  b.  p. 
179 — 182°/22  mm.,  dm  1*027  (hydrochloride,  m.  p. 
261 — 263°;  acetyl  derivative,  m.  p.  106—107°; 
benzoyl  derivative,  in.  p.  82 — 83°),  gives  a-methyl- 
stilbene,  and  $$-diphenyl-n~butylamines  b.  p.  125°/24 
mm.,  dr}  1*20  (hydrochloride,  m.  p.  252°;  acetyl 
derivative,  m.  p.  114° ;  benzoyl  derivative,  m.  p. 
144—145°),  yields  a-ethylstilbcne.  H.  Burton. 

Comparison  of  mechanisms  of  deamination  of 
aralkyl  amines  and  of  dehydration  of  the  corre-* 
spending  alcohols.  (Mlle.)  J.  Livv,  P,  Gallais, 
and  D.  Abragam  (Bull.  Soc.  chim.,  1928,  [iv],  43, 
868—881 ;  cf.  preceding  abstract). — A  study  of  the 
deamination  by  nitrous  acid  of  amines  of  the  type 
CH  ArAr'  *CHMe*N il2  shows  that  unsaturated  hydro¬ 
carbon  formation  is  general  but  the  type  of  product 
varies  with  Ar  and  Arh  Thus  when,  Ar =Ph  and 
Ar'  —  p-MeO*CfH4*  migration  of  the  phenyl  group 
occurs,  but  when  Ar=Ai,/=Ph  no  migration  takes 
place,  hydrogen  being  lost  by  the  methyl  group. 
Dehydration  of  the  corresponding  alcohols  by  dis¬ 
tillation  with  pumice  moistened  with  concentrated 
sulphuric  acid  is  not  analogous.  In  the  examples 
analogous  to  the  above,  migration  of  the  anisyi 
group  is  effected,  whilst  in  the  diphenyl-substituted 
alcohol  both  migration  of  the  phenyl  group  and  loss 
of  hydrogen  from  the  methyl  group  occur.  It  is 
concluded  that  the  alcohols  are  not  necessarily  inter¬ 
mediates  in  the  deamination  process,  and  also  that 
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this  change  can  take  place  either  with  or  without 
mol ecular  rearrangemen t . 

p-Amino-yy-diphenylpropane  ( hydrochloride ,  m.  p. 
280—282° ;  acetyl  derivative,  m.  p.  107—108° : 
benzoyl  derivative,  m.  p.  203—204°)  is  converted  by 
nitrous  acid  into  yy -diphenyl -b*1 -propylene,  b.  p.  293°, 
ri**  1  *596,  which  is  oxidised  by  chromic  and  acetic  acids 
to  benzophenone  and  by  perbenzoic  acid  in  chloro¬ 
form  solution  to  an  oxide,  b.  p.  300°,  182— 185°/16 
mm.,  1-5745,  differing  from  the  oxide  prepared 
from  a a-d iphenyl- Aa-propylene  (Lagrave,  this  vol., 
270).  When  this  oxide  is  heated  with  anhydrous 
zinc  chloride,  a  compound,  C15H140  ( semicarhazone , 
in.  p.  158°;  oxime,  m.  p.  156°),  is  obtained.  De¬ 
hydration  of  a  a  -  dip  he  ny  lisopropyl  alcohol,  b.  p.  305 — 
307°,  m.  p.  62°  (acetyl  derivative,  m.  p.  77 — 78°), 
gives  a  mixture  of  yy-diphenyl-A“-propylenc  and 
a-methylstilbene.  Distillation  of  cc-phenyl-a-anisyl- 
w -propyl  alcohol  affords  v.-phenyl-<x-anisyl- ^-propyl¬ 
ene,  b.  p.  183°/16  mm.,  m,  p.  53°,  oxidised  by  per¬ 
benzoic  acid  to  v.-plienyl-oi-anisyl-  (3  -methylethylene 
oxide.  This  is  isomerised  by  treatment  with  hot 
50%  sulphuric  acid  or  by  distillation  to  a-phenyl-a- 
anisylaeeione ,  b.  p.  225°/25  mm,,  d“°  1*159  [oxime  (I), 
m,  p.  189—190°;  semicarhazone,  m.  p.  178 — 179°], 
which  is  unaffected  by  concentrated  sulphuric  acid 
at  0°,  and  after  treatment  with  alcoholic  potassium 
hydroxide  and  subsequent  oxidation  yields  phenyl 
anisyl  ketone.  Reduction  of  (I)  with  sodium  and 
alcohol  gives  fi-amino-oL-phenyl-a-anisylpropane,  b.  p. 
207 — 208° /1 9  mm.,  m.  p.  63 — 64°  {hydrochloride,  m.  p. 
215 — 216°;  benzoyl  derivative,  m.  p.  181 — 182°), 
deaminated  to  $-phe?iyl-<z-ani$yl-&a -propylene,  m.  p. 
86 — -87°,  prepared  also  by  dehydration  of  p -phenyl - 
a-anisylisopropyl  alcohol.  Dehydration  of  a-phenyl- 
a-anisylisopropyl  alcohol  gives  a  -phenyl-  p  -  anisyl-  A  a  - 
propylene,  m.  p.  103 — 104°,  obtained  also  by  dehydr¬ 
ation  of  aL-phenyU  p  -  anisyl- n  -propyl  alcohol,  b.  p.  210 — 
215° /IS  mm.,  in  turn  prepared  from  magnesium 
phenyl  bromide  and  cc  -  anisy  lpr  opal  de  by  de .  a- Phenyl - 
v.-anisylethane,  prepared  by  reducing  the  corresponding 
ethylene  with  sodium  and  alcohol,  has  b.p.  180 — 182°/ 
19  mm.,  d  1*06,  riP  1*5735.  H.  Burton. 

AW'-Diphenyl-o-phenylene  diamine.  C.  S.  Gib¬ 
son  and  J.  D.  A.  Johnson  (J.C.S.,  1928,  1988 — 
1989). — The  product  of  the  action  of  o-aminodiphenyl- 
amine  and  iodobenzene  (Wieland  and  Muller,  A., 
1913,  i,  1386)  is  not  ArAT/-diphenyl-o-phenylenedi- 
amine  but  o-aminotriphenylamine,  identical  with  the 
compound  prepared  by  Piccard  and  Brewster  (A., 
1922,  i,  370).  The  former  compound  is  most  con¬ 
veniently  prepared  by  the  method  of  Glemo,  Perkin, 
and  Robinson  (A.,  1924,  i,  1337).  J.  W.  Baker. 

IV-Methyl  derivatives  of  2-phenylnaphthylene- 
1  :  3-diamine.  G.  S.  Gibson,  W.  S.  Kentish,  and 
J.  L.  Simons en  (J.C.S.,  1928,  2131 — 2142). — -Re¬ 
examination  of  the  isomeric  IVW7  dimetlivl-2  - 
phenylnaphthylene- 1  :  3-diamines  described  by  Lees 
and  Thorpe  (J.C.S.,  1907,  91,  1296)  has  shown  that 
these  compounds  are  cis-trans- isomerides.  The  cis - 
configuration  is  ascribed  to  the  a-compound  (I), 
which  yields  only  monoacetyl  and  mono-p-toluene- 
sulphonyl  derivatives.  In  the  trans-  or  (3-compound 
(II),  the  hydrogen  atoms  of  both  secondary  amino- 


groups  are  highly  reactive.  Attempts  to  resolve  the 
two  bases  into  optically  active  forms  were  unsuccess¬ 
ful.  Improved  methods  for  the  preparation  of  the 
bases,  as  well  as  indirect  conversion  of  the  a-  into 
the  (3 -form,  are  described,  p  -  Toluenesulphonyl 
chloride  reacts  with  2-phenylnaphthylene-l  :  3 -di¬ 
amine  [acetylacetate,  m.  p.  175°  (lit.  185°)]  in  pyr¬ 
idine  solution,  giving,  as  the  main  product,  a-di-p- 
toluenesidpiionyl  -  2  -  phenylnaphthylene  -1:3-  diamine 
(III),  dimorphic,  m.  p.  188—189°  and  203 — 205° 
(stable).  A  second  disulpho namide  {$-di-p4oluene- 
sulphom/l-2-phenylnaphthylene-l  :  3-diamine  ?),  m.  p. 
1 7 3 — 1 75°,  tri-p4oluene8ulphonyl-2-phenylnaplithylene- 
I  :  3 -diamine,  m.  p.  153—154°,  and  a  compound 
(tetrasulphonyl  derivative  ?),  m.  p.  about  213°,  are 
also  obtained.  Methylation  of  (III)  yields  di- p- 
toluenesulphonyl  -  NjSF  -  dimethyl  -  2  -phenylnaphthylene  - 
1  :  3 -diamine,  m.  p.  305°,  giving,  on  hydrolysis,  a 
quantitative  yield  of  the  [3-base  (II)  {diacetyl  deriv¬ 
ative,  m.  p.  207 — 208° ;  di-d-methylenecamphor  deriv¬ 
ative,  m.  p.  277—279°).  The  a- base  (I)  yields  a 
monoacetyl  derivative,  m.  p.  203°,  mono-p-toluene- 
sulphonyl  derivative,  m.  p.  219 — 220°,  and  a  mono- 
d-methylenecamphor  derivative,  m.  p.  167-168°. 
The  dinitrosoamine,  m.  p.  180 — 181°,  prepared  from 
either  base  (cf.  Thorpe  and  Lees,  loc.  cit.),  gives,  on 
reduction  with  tin  and  hydrochloric  acid,  a  quan¬ 
titative  yield  of  the  [3-compound  (II),  of  which, 
accordingly,  it  is  a  derivative.  Trimcthyl- 2 -phenyl¬ 
naphthylene- 1  :  3-diamine,  m.  p.  104—105°  (lit.  98— 
99°),  gives  an  acetyl  derivative,  m.  p.  178°. 

M.  Clark. 

Didiphenylylmethane  derivatives.  J.  Turski 
and  J.  Dalinski  (Rocz.  Chem.,  1928,  8,  281—289). 
— Benzidine  condenses  with  formaldehyde  to  yield 
tetra- amino  didiphenylylmethane  (I),  m.  p.  159°,  which 

NH<^ONH0. CH2  <r,) 

can  be  hexazotised  but  not  octazotised.  Azo  dyes 
cannot  be  prepared  from  this  base,  but  a  number  of 
reddish-brown  triarylmethane  dyes  can  be  obtained 
from  it  by  further  condensation  with  various  bases. 

R.  Truszkowski. 

Halogen  derivatives  of  o-  and  p-azophenoL 
L.  Hunter  and  R.  S.  Barnes  (J.C.S.,  1928,  2051 — 
2058). — The  “  dichloramine-27  method  of  lialogen- 
ation  (Orton  and  King,  ibid.,  1911,  99,  1185),  pre¬ 
viously  employed  for  chlorination  and  iodination 
(this  vol.,  629),  is  now  extended  to  bromination. 
When  the  method  is  applied  to  the  progressive 
halogenation  of  o-  and  p- azophenol  (2:27  and 
4  :  4'-dihydroxyazobenzezc),  chlorine,  bromine,  and 
iodine  can  be  introduced  atom  by  atom  up  to  the 
tetrasubstituted  stage.  The  orientation  of  the 
halogen  atoms  in  the  azophenol  molecule  is  deter¬ 
mined  by  reduction  to  the  corresponding  amino- 
phenol.  p- Azophenol  yields  only  the  3:37  and  not 
the  3  : 5-dihalogcno- derivative  on  dihalogenation.  In 
the  monosnbstituted  o-azophenols,  the  halogen  atom 
occupies  the  5-position  to  the  exclusion  of  the  3 -posi¬ 
tion  ;  iodine  oxidises  and  does  not  substitute  p-azo- 
phenol,  yielding  the  quinhydroneazine 

o:c6h4:n-n;c6h4:o3ho*c6hvn;N‘C6h4-oh,  which 
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on  further  oxidation  is  converted  into  y-benzoquinone- 
azine,  0:C^H4:N-N:CfiH4:0,  The  following  are  de¬ 
scribed  (A=4  :  4'-dihydroxyazohenzene  ;  B=2  :  2'- 
dihydroxyazobenzene) :  S-Chloro-A,  m.  p.  184°  (di* 
acetate ,  m.  p.  160 — “161° ;  dibenzoate,  m.  p.  158 — *159°) ; 
3  :  S' -dicliloro-A,  in.  p.  195°  (diacetate,  m.  p.  199° ; 
dibenzoate ,  m.  p.  226°);  3:5:  S'-irichloro-A,  m.  p. 
172°  (diacetate,  m.  p.  207 — 208° ;  dibenzoate,  m.  p. 
189°);  3:5:3":  5' 4etrachloro~A  (  +  6H20),  m.  p. 

225°,  anhyd.  ra.  p.  240°  (diacetate,  m.  p.  240°;  di- 
benzoate,  m.  p.  244°) ;  S-bromo-A,  m.  p.  153 0  (diacetate, 
m.  p.  142°;  dibenzoate,  m.  p,  165 — *166°) ;  3  :  S'-di- 
bromo-A,  m.  p.  175°  (diacetate,  m.  p.  161°;  dibenzoate, 
m.  p.  227°) ;  3:5:  S'  -tribromo-A,  m.  p.  184°  (diacetate, 
in.  p.  172°  ;  dibenzoate,  ra.  p.  216°) ;  3:5:3":  5'-tetra- 
bromo-A  (diacetate,  m.  p.  240° ;  dibenzoate,  m.  p. 
265°) ;  3  :  S' -dichloro-5  :  o'-dibromo- A,  m.  p.  262° ; 

5-cMoro-B,  m.  p.  164°  (. diacetate ,  m.  p.  117°  ;  dibenzoate, 
m.  p.  119°) ;  5  :  5' -dichloro- B,  m.  p.  267°  (diacetate, 
m.  p.  199°  ;  dibenzoate,  m.  p.  243°) ;  3:5:  5'-trichloro- 
B  (diacetate,  m.  p.  189°;  dibenzoate,  m.  p.  247°) ; 
3:5:3':  5f~ietrachloro-B,  m.  p.  246—247°  (diacetate, 
m.  p.  195°  ;  dibenzoate,  m.  p.  186°) :  5-6romo-B,  m.  p. 
154°  (diacetate,  m.  p.  142° ;  dibenzoate,  m.  p.  215°); 
5  :  5'-dibromo-B,  rti.  p.  249°  (diacetate,  m.  p.  211° ; 
dibenzoate,  m.  p.  202°) ;  3:5:3":  5'-tetrabromo-B 
(diacetate,  m.  p.  210 — 211°;  dibenzoate,  m.  p.  214°); 

5- iodo-B,  in.  p.  149—150°  (diacetate,  m.  p.  138° ; 

dibenzoate,  m.  p.  159°);  5  :  5'-di-iodo- B,  m.  p.  153° 
(diacetate,  m.  p.  145°;  dibenzoate,  m.  p.  147°); 
3:5:3':  o'-tetraiodo-B,  m.  p.  98—99°  (dibenzoate, 
in.  p.  241°) ;  4- chloro- 2-acetamidoph enyl  acetate ,  m.  p. 
170°;  2:4 -dichloro-&-aminophenol,  m.  p.  109°  (de¬ 
comp.)  (hydrochloride) ;  4 -iodo-ft-aminophenol,  m.  p. 
139°  (hydrochloride) ;  2  :  4 -di-iodoS-aminophenol, 

m.  p.  120°  (hydrochloride) .  M.  Clark, 

Preparation  of  some  lialogenoaminophenols . 

l.  Mixed  tetrahalogen  derivatives  of  o- azo» 

phenol.  II.  Halogen  derivatives  of  21-hydroxy- 
azohenzene.  L.  Hunter  and  E.  S.  Barnes  (J.C.S., 
1928,  2058—2067).—!.  The  chloroamine  method  of 
halogenation  has  been  applied  to  the  progressive 
mixed  halogenation  of  o-azophenol.  Five  of  the  six 
theoretically  possible  symmetrical  3:5:3":  5'-tetra- 
halogeno-o-azophenols  have  been  prepared  and  re¬ 
duced  to  the  corresponding  2  :  4-dihalogeno-o- amino- 
phenols.  The  following  are  described  (2  : 2'-di- 
hydroxyazobenzene  —  A)  :  5  :  o'- Dichloro -3  :  S'-di- 

bromo-A,  m.  p.  259°  (decomp.)  {diacetate,  m.  p.  203°; 
dibenzoate,  m.  p.  212°);  i-cMoro-Q-bromo-2-ammo- 
phenol ,  m.  p.  89—90°  (hydrochloride;  diacetyl  deriv¬ 
ative,  m.  p.  130°  ;  dibenzoyl  derivative,  m.  p.  180*5°) ; 
3  :  S' -dichloro-5  :  o'-dibromo- A,  m.  p.  263°  (diacetate, 

m.  p.  199°;  dibenzoate,  m.  p.  201°);  6  -  cldoro- 

4- bromo-2-ammophenol ,  m.  p.  93°  (hydrocMori.de ; 
diacetyl  derivative,  m.  p.  137° ;  dibenzoyl  derivative, 
in.  p.  182°) ;  5  :  o' -dichloro -S  :  S’ -didodo- A,  m.  p.  272° 
(deeomp.)  (di-acetate,  m.  p.  205° ;  dibenzoate,  in.  p.  254°) ; 
4:-chloro-6-iodo-2-aminopJienol,  charring  at  about  90° 
{hydrochloride  ;  diacetyl  derivative,  m.  p.  169°) ;  5  :  5'- 
dibromo- 3  :  S'-di-iodo-A,  m.  p.  255°  (decomp.)  (di- 
acetate,  m.  p.  186° ;  dibenzoate,  m.  p.  252°);  4 -bromo- 

6 -  iodo-2-am inophenol^  decomp,  [hydrochloride ;  diacetyl 
derivative,  m.  p.  190°  (deeomp.) :  dibenzoyl  derivative, 
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m.  p.  185°] ;  3  :  3' -dibromo-o  :  o' -didodo- A,  in.  p. 

256°  (diacetate,  m.  p.  217°;  dibenzoate,  in.  p. 
215°)  1  §-bromo-4-iodo-2-aminophe?iol,  m.  p.  90°  (hydro¬ 
chloride  ;  diacetyl  derivative,  m.  p.  196° ;  dibenzoyl 
derivative,  m.  p.  194 — ‘195°). 

II.  Since  iodo-p-azophenols  could  not  be  prepared 
(preceding  abstract),  iodine-substituted  p-amino- 
phenols  were  obtained  by  reducing  the  iodo- deriv¬ 
atives  of  p-hydroxyazobenzene,  which  are  readily 
accessible  by  the  chloroamine  method  of  halogen¬ 
ation,  The  iodo-aminophenols  were  separated  from 
the  aniline  simultaneously  formed  by  means  of  their 
differently  soluble  hydrochlorides.  Direct  halogen¬ 
ation  of  p-hydroxyazobenzenc  gave  the  3  :  5-di- 
halogeno-compounds.  The  monohalogen  derivatives 
w'ere  therefore  synthesised  by  coupling  diazotised 
aniline  with  the  o-halogenophcnols.  The  following 
are  described  (B==  4- hydroxy  azobenzene)  :  3-Broino- 
B,  111.  p.  80°  ( hydrochloride ,  m.  p.  159°  ;  acetate ,  m.  p. 
98°;  benzoate,  m.  p.  113°);  S- iodo- A,  m.  p.  77—78° 
[ hydrochloride ,  m.  p.  172°  (deeomp.) ;  acetate ,  m.  p. 
103 — 104°  ;  benzoate,  m.  p.  105°] ;  S-chloro-5-bromo-A, 
m.  p.  125*5°  (acetate,  111.  p.  133*5° ;  benzoate,  'm.  p. 
118-5°) ;  2-ehloro-6-bromo-4-aminophenol  (diacetyl 
derivative,  m.  p.  168*5°;  dibenzoyl  derivative,  m.  p. 
Ill — -112°) ;  S-chloro-5-iodo-A,  m.  p.  110*5°  (acetate, 
m.  p.  124° ;  benzoate,  m.  p.  115°) ;  2-chloroSdodoA- 
ammo-phenol ,  m.  p.  169°  (deeomp.)  (hydrochloride  ;  di¬ 
acetyl  derivative,  m.  p.  155°  ;  dibenzoyl  derivative, 
in.  p.  157°) ;  S-bromo-5dodo-A,  m.  p.  128-5°  (acetate, 
m.  p.  127 — 128° ;  benzoate,  m.p,  85°);  2-bromo-tS-iodo- 
4 -aminophenol,  in.  p.  185°  (deeomp.)  (hydrochloride; 
diacetyl  derivative,  m.  p.  186°  ;  dibenzoyl  derivative, 
m.  p.  148°);  3  :  6 -didodo- A,  ra.  p.  128 — ‘129°  (acetate, 
in.  p.  162° ;  benzoate,  ra.  p.  137—139°) ;  2  :  6-di-iodo- 
4-aminophenol,  m.  p.  173°  (lit,  169 — *171°)  (diacetyl 
derivative,  m.  p.  209°).  M.  Clark. 

Azo-derivatives  of  tyrosine.  A.  Morel  and 
P.  Sisley  (Bull.  Soc.  chim.,  1928,  [iv],  43,  881—883; 
ef.  A.,  1927,  1212). — When  tyrosine  is  treated  with 
nitrous  acid  in  the  cold  and  in  absence  of  light  only 
part  of  the  amino-nitrogen  is  lost  (maximum  40%). 
When  tyrosine  is  diazotised  under  the  same  conditions 
as  fibroin  (loc.  cit.)  and  after  36  lirs.  the  mixture  is 
treated  with  p-naphthol  two  colouring  matters  are 
obtained.  These  arc  3  -  p  -  w aphtholazotyrosine, 
OH-C10H6-N2-C6H3(OH)*CH2*CH(NH2)*CO2H5  slightly 
soluble  in  alcohol,  and  01-hydrozy- p-  3  -  ( p -naphtholazo) - 
4 -hydroxy phenyl-propionic  acid ,  more  readily  soluble 
in  alcohol.  H.  Burton. 

Diazo-compounds.  A.  Angeli  (Atti  R.  Accad. 
Lincei,  1928,  [vi],  7,  699— 705).— Largely  polemical 
against  Hantzsch.  Consideration  of  the  behaviour 
of  diazo- compounds  shows  that  their  reactions  may 
be  explained  satisfactorily  without  the  help  of 
stereoisomerism.  T.  H.  Pope, 

cjyeleHexyloxy-derivatives.  L.  Palfray  and  S. 
Sabetay  (Bull.  Soc.  chim.,  1928,  [iv],  43,  900 — 903). — * 
cycloHexyl  chloromethyl  ether  (I)  is  converted  by 
sodium  met h oxide  in  boiling  toluene  into  cyclohexyl 
methoxymelhyl  ether,  b.  p.  61*5 — 62*5°/15  mm.,  dlT> 
0-9375,  14391,  and  by  acetic  anhydride  and  sodium 

acetate  into  cycle  hexyl  acetoxymethyl  ether ,  b.  p. 
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06-5—97713  mm.,  da  1-022,  n%  1-4465.  When  (I)  is 
heated  with  cuprous  cvanide,  cjclohezyloxyaceto- 
nitrile  (II),  b.  p.  102—103715  mm.,  dK  0-9825,  < 
1-4561, _  is  formed  :  this  is  converted  by  methyl- 
alcoholic  hydrogen  chloride  into  methyl  cyclo hezyloxy- 
acetate,  b.  p,  110°/16  mm.,  dr°  1-034,  1-4508.  Treat- 

ment  of  (II)  with  magnesum  methyl  iodide,  magnesium 
phenyl  bromide,  and  magnesium  benzyl  chloride  gives 
c y e  1  ohexyloxyace tone,  b.  p.  98— 98-5°/17  mm.,  d>~ 
0*9686,  n\ I  1*4522,  phenyl  cyclo hexyloxymeihyl  ketone, 
b.  p.  178°/14  mm.,  d2<i  1*071,  nf}  1*5365  (hydrazone, 
in.  p.  113";  semicarbazone ,  m.  p.  123°) .  and  benzyl 
cydohexyloxy  methyl  ketone,  b.  p.  185 — 186°/ 14  ram., 
dr1  1*044,  ri%  1*520,  respectively. 

eycloffeame-l  :  4 -dial  di(methoxymelhyl)  ether  has 
b.  p.  121 — 122°/13  mm.,  du  TOSS,  n);  1*449. 

H  Burton. 

A3»c?/cIoHexenoL  S.  Sabetay  and  L.  Palfray 
(Bull.  Soc.  chim.,  1928,  [iv],  43,  906 — 909).— -4-Ckloro- 
cycZohexanol  (ethyl  ether ,  b.  p.  84— 85°/16  mm.,  dm 
T028,  1*4622,  from  magnesium  methyl  iodide  and 

the  chloromethyl  ether ,  b.  p.  117-5°/15  mm.,  ng  1-4942) 
is  oxidised  by  chromic  acid  to  4-chlorocydohexanone, 
which,  when  regenerated  from  its  semicarbazone,  m.  p. 
191°,  has  b .  p.  95° / 1 7  mm . ,  rifp  1  *4867.  When  4-chloro - 
cycfohexanol  is  heated  with  sodium  in  dry  ether  for 
2  days,  A3-cydohexenol,  b.  p.  67 — 68°/14  mm., 
0*9425,  nfi  T4627  (phenylcarbimide  derivative,  m.  p. 
82°),  is  obtained  (cf.  von  Baeyer,  A.,  1894,  i,  174). 

H.  Burton. 

Extraction  of  phenols  from  alkaline  solution 
with  ether,  G.  Vavon  and  N.  Zaharia  (Compt. 
rend.,  1928, 187,  346 — -348). — All  phenols  are  extracted 
by  ether  from  their  solutions  in  sodium  hydroxide,  to 
an  extent  depending  on  the  hydrolysis  of  the  phen- 
oxide  and  the  solubility  of  the  free  phenol  in  the  phen- 
oxide  solution  and  in  ether.  The  percentage  extracted 
increases  with  the  mol.  wt.  of  the  phenol  and  is 
considerably  greater  with  o« substituted  phenols  than 
with  the  m-  or  p-isomerides.  Ether  extraction  thus 
affords  a  means  of  distinguishing  between  o-phenols 
and  the  m -  and  p- isomer  ides  and  of  partly  separating 
a  mixture  of  phenols.  Excess  of  alkali  decreases  the 
extraction,  but  for  substituted  phenols  it  is  advisable 
to  replace  ether  by  light  petroleum  or  other  solvent. 
Thus  thymol  dissolved  in  1  mol.  of  sodium  hydroxide 
is  extracted  to  the  extent  indicated  by  the  following 
solvents  :  ether  88%,  benzene  38%,  carbon  tetra¬ 
chloride  25%,  light  petroleum  22%.  The  following 
percentages  of  phenols  are  extracted  by  ether  from  a 
solution  in  1  mol.  of  sodium  hydroxide  at  15°,  using 
0*01  mol.  in  10  c.c.  of  solution,  and  extracting  with 
20  c.c.  of  ether  :  phenol  7*5,  o- cresol  20*8,  m-cresol 
15*0,  p-cresol,  13*3.  o-ethylphenol  44*7,  p-cthylphenol 
25*3,  m-4-xylenol  43,  p-xylenol  37*7,  o-propylphenol 
68*5,  p-propylphenol  28*7,  o-allylphenol  48,  p-allyl- 
phenol  24*3,  o  -  isopropylphenol  72*7,  p- isopropyl  - 
phenol  32*6,  o-butylphenol  80*7,  p-butylphenol  28*7, 
“  o-^-butylphenol  97,  “  p-^-butylphenol  ??  30*6, 

o-allvl-o-cresol  70*6,  di-o-propylphenol  97*7,  di-o-allyl- 
phenol  9T7,  thymol  88,  carvaerol  82-5,  o-phenyl- 
phenol  52*5,  a-naphthol,  16-7,  (5-naphthol  23. 

R.  Bbightman. 

Constitution  of  dinitro-m-cresols.  S.  M.  Sane 
and  S.  S.  Josm  (J.  Indian  Chem.  Soc.,  1928,  5,  299 — 


301). — When  3-chloro-4  :  6 -dinit ro toluene  is  fused  with 
sodium  acetate  and  acetamide  (Borsche,  A.,  1918,  i, 
11),  4  :  6-dinitro-m-cresol,  in.  p.  74°,  is  obtained,  the 
p-toluenesulphonate,  m.  p.  110 — 111°,  of  which,  when 
treated  with  ammonia  in  boiling  xylene,  affords 
4  :  6-dimtro-m-toluidme.  Bromination  of  the  dinitro- 
eresol  gives  2-bromo-4  :  Q-dinitro -m-cresol,  m.  p.  1  lo¬ 
ll  6°,  which  when  treated  with  p-toluenesulphonyl 
chloride  and  diethylaniline  yields  3-cliloro~2-bromo- 
4  :  6 -dinitro  toluene,  m  p.  81—82°  (Cohen  and 
Smithells,  1914,  105,  1909).  The  compound 

described  by  Gibbs  and  Robertson  (ibid.,  1889) 
as  the  bromo- derivative  of  2  :  6  -  dinitro  -m-cresol , 
m.  p.  74°,  is  the  2  -  bromo  -  derivative  of  4  :  6 -dinitro- 
w -cresol.  H.  Burton. 

Ethers  of  ci/cfohexanediols.  L.  Palfray  and 
S.  Sabetay  (Bull.  Soc.  chim.,  1928,  [iv],  43,  895— 
900) . — Methylation  of  cyclohexane- 1  :  2-diol  with 
methyl  iodide  and  dry  silver  oxide  gives  a  mixture  of 
the  monomethyl,  b.  p.  74 — 76°/15  mm.,  T001, 
T4572,  and  dimethyl  ethers,  b.  p.  65 — 66°/ 15  mm., 
dm  0*9652,  n™  T446.  The  action  of  hydrogen  chloride 
on  a  mixture  of  the  diol  and  40%  formaldehyde  is  to 
furnish  cycXohexane-Y  ;  2-diol di(chloromethyl)  ether ,  b.p. 
136 — 137°/16  mm.,  nf}  1*488,  which  reacts  with  sodium 
in  benzene  solution,  yielding  a  chlorine -free  product, 
b.  p.  62 — 65°/15  mm.,  ng  T4555  (cf.  'Sabetay  and 
Sandulesco,  this  voh,  1140),  together  with  solid  deriv¬ 
atives.  Methylation  of  cyc/ohexane-1  :  3 -diol  affords 
its  monomethyl  ether,  b.  p.  97 — 98°/15  mm.,  together 
with  an  iodine-containing  product,  b.  p.  65 — 66°/15 
mm.  cycloifexcme-1  :  3 -diol  diethyl  ether ,  b.  p.  85— 
86°/15  mm.,  dls  0*9127,  1*440,  is  obtained  by  the 

action  of  magnesium  methyl  iodide  on  the  correspond¬ 
ing  di(chloromethyl)  ether ,  b.  p.  144 — 145°/14  mm., 
n iy  1*4922.  Methylation  of  cis-cydo hexane- 1  :  4-diol 
gives  a  mixture  of  the  cis -mono-methyl,  b.  p.  102 — 
103°/15  mm.,  d19  1*023,  <  1*4671,  and  cis -dimethyl 
ethers,  b.  p.  67*5 — 68°/14  mm.,  d1*  0*9526,  nf}  T444. 
The  corresponding  trans-mono-  and  -di-methyl  ethers 
have  b.  p.  102*5—103715  mm.,  cP  1*021,  nf>  1*4649, 
and  b.  p.  6S — 69°/15  mm.,  n\f  1*443,  respectively. 
The  question  of  possible  isomerisation  during  etherific- 
-ation  (cf.  Palfray  and  Rothstein,  this  vol.,  632)  is 
reserved.  oy  do  Hexane-1  :  4 -diol  diimbuiyl  ether , 

b.  p.  122 — 124713  mm.,  dm  0*8833,  n\9  1*441,  is  pre¬ 
pared  from  magnesium  isopropyl  bromide  and  the 
corresponding  di(cMoromethyl)  ether,  b.  p.  148 — 149714 
mm.,  m,  p.  about  44°,  nf}  1*4936. 

If  the  total  amount  of  silver  oxide  is  added  at  the 
beginning  of  the  methylation  experiment,  a  violent 
reaction  results  and  by-products  are  formed.  Methyl¬ 
ene  iodide  was  isolated  from  cycZoliexane-l :  4-diol,  and 
a  ketone,  b.  p.  84— 87° /l 5  nun.,  n™  1*471,  probably 
cycZohexanolone,  from  the  1  :  2-diol.  H.  Burton. 

Mixed  ethers  from  alcohols  used  in  per¬ 
fumery.  P.  Schving  and  S.  Sabetay  (Bull.  Soc. 
chim.,  1928,  [iv],  43,  857 — 859) . — Primary  and 
secondary  alcohols  react  with  alkyl  chloroformates  in 
presence  of  chloroform  and  pyridine,  yielding  the 
corresponding  O-carbethoxy-derivativcs.  Tertiary 
alcohols  must  be  converted  into  the  sodium  derivative 
and  then  treated  with  the  alkyl  chloroform  ate  in 
ether.  O-Carbethoxy- derivatives  of  the  following 
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alcohols  arc  described  :  p-phenylethyl,  b.  p.  140 — 
141°/17  mm,,  dr*  1-063,  nf}  1*4889  ;  benzyl,  b.  p.  122— 
124°/20  mm.,  du  1*084,  ri%  1*4899;  cinnamyl,  b.  p. 
164—1 66°/16  mm.,  1-5214  ;  anisyl,  b.  p.  1 66— 

167°/16  mm.,  1*501  ;  geraniol,  b.  p.  145 — 148°/17 
mm,,  1*453 ;  citronellol,  b.  p.  141— 142°/1S  mm., 
*  1-442  ;  linalool,  b.  p.  127 — 128°/16  mm.,  nfl  1-4508. 

Using  ally!  chloroformate,  b.  p.  110— lll*5°/765  mm., 
from  allyl  alcohol  and  carbonyl  chloride,  0 -carballyl- 
oxy- derivatives  of  the  following  alcohols  have  been 
prepared  :  S-phenylcthyl,  b.  p.  152 — 152*5°/17  mm., 
dm  1-06,  1*4936;  cinnamyl,  b.  p.  176— 178°/16  mm. ; 

linalool,  b.  p.  139° /IS  mm.,  dn  0-9473,  nn  1*459; 
geraniol,  b.  p.  157*5— 158°/18  mm.  The  Q-carbo- 
methoxy- derivatives  of  rhodinol,  b.  p,  137 — 138°/19 
mm.,  tig  1*451 ;  cinnamyl  alcohol,  b.  p.  158— 161°/19 
mm.,  nu  1*5356,  and  p-phenylethyl  alcohol,  b.  p,  133— 
134°/19  mm.,  nf}  1*494,  are  also  described.  Phenyl- 
ethyl  chloroformate,  b.  p.  120°/18  ram.,  nfy  1*511,  reacts 
with  rhodinol  and  cycZohexanol,  yielding  the  corre¬ 
sponding  mixed  carbonates,  b.  p.  191  °/2  mm.,  n% 
1*501 ,  and  b.  p.  194°/19  mm.,  tig  1*507,  respectively, 
p -Phenyhihyl  carbonate  has  b.  p.  190°/2  mm., 
m.  p.  56°.  H.  Burton. 

Photo-oxidation  of  adrenaline.  T.  Vacek 
{Compt.  rend.  Soc.  Biol.,  1927,  97,  1739—1741 ; 
Ohem.  Ze ntr.,  1928,  i,  1504).— Radiation  of  short 
wave-length  increases  the  oxidisability  of  adrenaline. 
Pure  adrenaline  dissolved  in  hydrochloric  acid  is  most 
stable ;  alkaline  solutions  decompose  more  rapidly. 

A.  A.  Eldbxdoe, 

Reactivity  of  iodine  in  organic  solvents.  I. 
F.  Feigl  and  E.  Chargaff  (Monatsh.,  1928,  49, 
417 — 428). — The  action  of  iodine  on  the  silver  deriv¬ 
ative  of  saccharin  has  been  studied.  Brown  solutions 
of  iodine  in  ether,  alcohol,  dioxan,  cycMiexanol,  and 
cyc/ohexene  react  with  the  silver  derivative  of 
saccharin  to  give  silver  iodide  quantitatively.  Of  the 
violet  solutions  of  iodine  in  chloroform,  benzene, 
carbon  disulphide,  carbon  tetrachloride,  and  light 
petroleum,  the  first  two  behave  as  if  they  belonged  to 
the  ether  dioxan  class,  whilst  the  remainder  react 
with  the  silver  derivative  of  saccharin  to  form  only 
small  amounts  of  silver  iodide.  The  velocity  of  silver 
iodide  formation  depends  on  the  solvent  used  for  the 
iodine.  The  authors  consider  that  this  is  due  to  the 
state  of  combination  of  the  iodine,  and  depends  on  the 
physical  properties  of  the  solvent,  such  as  dielectric 
constant,  only  in  so  far  as  these  are  related  to  solvate 
formation.  Hydrolysis  of  the  product  with  acidified 
potassium  iodide  solution  gives  saccharin  and  iodine, 
the  latter  indicating  formation  of  hypoiodous  acid. 

R.  A.  Pratt. 

Synthesis  of  certain  iodo-alkoxy-acids  and 
mechanism  of  reactions  by  which  they  are 
formed,  E.  L.  Jackson  and  L.  Pasiut  (J.  Artier. 
Chem.  Soc.,  1928,  50,  2249 — 2260). — The  reaction  of 
B-chloro-a-iodo-p-phenylprop ionic  acid  with  water  or 
alcohols  to  give  P- hydroxy-  or  P-alkoxy-derivatives 
(of.  Erlenmeyer,  A.,  1896,  i,  302)  takes  place  in  the 
absence  of  potassium  hydroxide.  The  a-iodo-p- 
alkoxy- acids  arc  also  conveniently  prepared  by  the 
reaction  of  iodine  monochloride  with  cinnamic  acid 
dissolved  in  the  appropriate  alcohol.  Of  the  possible 


mechanisms  of  the  first  reaction,  the  one  involving  the 
intermediate  formation  of  the  lactone  is  eliminated 
by  the  reaction  of  methyl  p-ehloro-a-iodo-p-phenyl- 
propionate  with  absolute  methyl  alcohol  to  give  the 
p-methoxy-ester,  whilst  the  reaction  of  the  a-iodo-a- 
methyl  acid  with  methyl  alcohol  eliminates  the  possi¬ 
bility  of  intermediate  formation  of  the  adodocinnamic 
acid.  The  remaining  alternatives  are  direct  replace¬ 
ment  of  chlorine  by  the  alkoxyl  group  and  inter¬ 
mediate  formation  of  cinnamic  acid  by  elimination  of 
iodine  monochloride,  the  latter  reacting  with  the 
alcohol  to  give  the  alkyl  hypoiodite,  which  then  adds 
on  to  the  double  linking  of  the  cinnamic  acid.  This 
last  hypothesis  is  favoured  by  several  facts.  Cinnamic 
acid  is  formed  in  the  reaction,  in  small  quantity  with 
methyl  alcohol,  but  in  increasing  quantity,  con¬ 
currently  with  decreasing  yield  of  the  p-alkoxy-acid, 
with  increase  of  mol.  wt.  of  the  reacting  alcohol.  The 
occurrence  of  the  reaction  in  presence  of  excess  of 
calcium  carbonate  makes  unlikely  the  formation  of 
the  cinnamic  acid  by  the  action  of  hydrochloric  or 
hy  dr  iodic  acid.  The  decreased  yield  with  higher 
alcohols  is  attributed  to  consumption  of  the  iodine 
monochloride  in  side-reactions  with  the  alcohol.  This 
explanation  of  the  mechanism  is  also  consistent  with 
the  results  of  the  preparations  from  iodine  mono- 
chloride,  cinnamic  acid,  and  alcohol,  in  which  the 
yield  also  falls  with  higher  alcohols,  but  is  improved 
by  using  excess  of  iodine  monochloride,  and  brought 
down  to  the  yield  in  the  first  method  by  gradual 
addition  of  the  iodino  mo  no  chloride.  Further,  the 
reaction  of  the  alcohol  and  the  p-chloro-a-iodo-acid  is 
very  slow  in  comparison  with  the  reaction  of  iodine 
monochloride,  cinnamic  acid,  and  the  alcohol. 

a-Iodo-P-hydroxy-P-phenylpropionic  acid  was  also 
prepared  by  passing  chlorine  into  a  suspension  of 
iodine  and  cinnamic  acid  in  water,  and  the  methoxy- 
and  ethoxy-acids  by  passing  chlorine  into  solutions  in 
the  appropriate  alcohol.  The  p-chloro-a-iodo-acid 
was  conveniently  prepared  in  large  quantity  by 
addition  of  iodine  mono  chloride  to  cinnamic  acid  in 
carbon  tetrachloride  solution.  The  following  a-iodo- 
alkoxy-acids  are  described  :  -p-m ethoxy-,  m.  p.  168— 
169°  (methyl  ester,  m.  p.  68—69°) ;  -P-ethoxy-,  m.  p. 
137—138°;  -p -n-pro'poxy-,  m.  p.  110—111°;  -p-iso- 
propoxy-,  m.  p.  113—114°;  -P-n -butozy-,  m.  p.  93— 
94° ;  -$-imhutoxy~,  m.  p.  89 — 90°,  and  -P-terfc .-buloxy- 
p -phenylpropionic  add ,  m.  p.  113—114°.  fi-GMoro- 
a~iodo-$ -phenyl -x-methylpropionic  acid ,  m.  p,  104— 
105°  (decomp.),  was  prepared  by  addition  of  iodine 
monochloride  to  a-methylcinnamie  acid,  and  yielded, 
with  methyl  alcohol,  a-  iodo-Q-methozy-fi-phenyl-  a- 
rmihylpropionic  acid ,  m.  p.  169—170°.  The  reaction 
of  iodine  monochloride  and  methyl  alcohol  with 
crotonic  acid  yielded  iodomethoxy butyric  add ,  m.  p. 
83—84°.  The  structure  assigned  to  the  a  dodo- p- 
alkoxy-acids  was  confirmed  by  the  formation  of 
p-methoxy-p-phenylpropionic  acid  by  the  action  of 
zinc  in  methyl  alcohol,  and  by  the  formation  of  aceto¬ 
phenone  from  adodo-p-isopropoxyphenylpropionic 
acid  and  of  propiophenonc  from  a-iodo-a-methyl-  p- 
metlioxyphenylpropionic  acid  by  reaction  with 
alcoholic  potassium  hydroxide  followed  by  hydrolysis 
of  the  product  by  dilute  sulphuric  acid. 

It.  K.  Callow, 
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Betaines.  III.  P,  Pfeiffer  [with  H.  Behr,  B. 
Breyer,  0.  Clarenz,  and  H.  Kubler]  (Annalen, 
1928,  465.,  20— 52 ),— Reduction  of  cis-a-m-n itro- 
phenylcinnamic  acid  with  ferrous  hydroxide  gives 
eis- a-m -aminophenylcmnamic  acid,  m.  p.  189—191° 
[hydrochloride,  m.  p,  229—232°  (decomp,);  silver 
salt ;  benzoyl  derivative  +H20,  m.  p.  184—185°], 
which  when  methylated  with  a  large  excess  of  methyl 
iodide  and  potassium  hydroxide  affords  the  methiodide, 
m.  p.  158°  (deeomp.),  of  eis- a-m -dimeihylaminophenyl- 
cinnamic  mid .  Treatment  of  this  with  moist  silver 
oxide  yields  the  corresponding  cis-betaine, 

NMe3«CfiH4^CH:0Ph«0OO+H2Os  m.  p.  188-188° 
[(decomp.) ;  hydrochloride ,  m.  p.  178°  (decomp.); 
hydrobromide }  decomp.  170° ;  nitrate ,  m.  p.  144—146° 
(decomp.) ;  perchlorate ,  m.  p.  170°  (decomp.) ;  chloro- 
plathuUe  +H20,  m.  p.  168°  (deeomp.)].  The 
analogous  trans-te&mie  +H20,  m.  p.  112—114° 
[%c?rocWon*de,  m.  p.  103°  (deeomp.) ;  hydrobromide 
+H20,  m.  p.  148—152°  (deeomp.) ;  nitrate,  m.  p. 
160—169°  (deeomp,);  perchlorate ,  m.  p.  173°  (de- 
comp.)  ;  chloroplatinaie  +0*5H2O,  m.  p.  196°],  is 
obtained  similarly  from  the  methiodide,  m.  p.  163  — 
1 67  0  (deeomp . )  ,  of  tons-  a-m  -dimethylaminophenyl- 
cinnamic  acid ,  prepared  by  methyl&tion  of  trans-a- 
m-aminophenylcinnamic  acid ,  m.  p.  19.2°  (benzoyl 
derivative,  m.  p.  255—256°;  methyl  ester,  m.  p.  117°; 
ethyl  ester,  m.  p.  65°).  The  hydriodides  of  these 
betaines  are  identical  with  the  above  methiodides. 

p  -  Dimethylaminobenzaldehyde  when  condensed 
with  ^-nitrophenylacetonitrile  in  presence  of  sodium 
ethoxide  gives  4  -  nilro  -  4  '  -  dimethylamino  -  a  -  cyano- 
stilbene,  m.  p,  240- — 241°  (methiodide  +2H20),  which  is 
hydrolysed  by  warm  concentrated  sulphuric  acid,  form¬ 
ing  two  isomeric  p -dimethylamino  -  a  -  p  -  nitrophenyU 
cinnamamides,  A  and  £,  having  m.  p.  221—222°  and 
256°,  respectively.  Hydrolysis  of  X  with  methyl-  and 
ethyl-alcoholic  hydrogen  chloride  gives  the  methyl  and 
trails -ethyl  p-dimethylmnino-a-p-nitropkenylcinnaniate 
(I),  m.  p.  169—170°  and  134-135°,  respectively. 
Hydrolysis  of  B  affords  in  addition  to  (I)  a  second 
(cis -)isomeride,  in.  p.  138—139°,  oriented  by  the 
action  of  hot  concentrated  sulphuric  acid,  when 
indone  ring-formation  occurs,  p -Dimethylamino - a-p- 
nitrophmyUinnamic  acid  has  m.  p.  249°,  The 
methiodide,  m.  p.  160—161°  (deeomp.),  of  (I)  is  decom¬ 
posed  by  silver  oxide  in  hot  aqueous  solution,  yielding 

the  betaine,  NMeyCeH4-CH:C(C6H4-N02)»C00,  m.  p. 
210-211°  (perchlorate).  Similar  treatment  of  the 
methiodide,  m.  p.  201°,  of  m-dimethylaminocinnamic 
acid  gives  the  corresponding  betaine  +Ho0,  m.  p. 
128°,  in.  p.  (anhydrous)  206 — 207°  (hydrobromide, 
m.  p.  193—198°;  perchlorate,  m.  p.  230—231°). 

Beducti  on  of  2 -nitro -4'- dimethylamino  -  4-cyano- 
stilbene  [methiodide  (II),  m.  p.  203°]  with  stannous 
chloride  gives  the  corresponding  2-amifto-derivative, 
m.  p.  226°  {dihydrochloride).  The  methiodides  (III 
and  IF)  of  methyl  and  ethyl  2-nitroA' -dimeihylamino- 
stilbeneA -carboxylate  (methonitrate)  have  m.  p,  192°  and 
147°,  respectively.  When  (II)  and  (III)  are  decom¬ 
posed  with  silver  oxide  in  hot  aqueous  solution  the 

betaine ,  KMeyC6HpCH:CH<.16H3(M02)'C00,  +3H20, 
m,  p.  (anhydrous)  220—222°  (hydrochloride  +2H20), 


is  obtained,  but  the  product  from  (II)  has  a  low 
m.  p. 

Condensation  ofp-dimethylaminobenzaldehyde  with 
jneyanophenylacetonitrile  in  presence  of  a  small 
amount  of  piperidine  at  100—130°  affords  4 '-dimethyl- 
amino- a  :  4 -dicyanostilbene,  m.  p.  205°;  hydrolysed  by 
methyl-alcoholic  hydrogen  chloride  to  methyl  4r-di- 
methylamino-cL-cyanostilbeneA-carboxylate,  in.  p,  178° 
[ethyl  ester  (V),  m.  p.  145°].  The  methiodide  of  (V)  is 
transformed  in  the  usual  way  into  the  betaine, 

HMey06H4:CH:C(CN)'C6H4*COO+l-5H2O,  in.  p.  205° 
(hydrochloride  +2HsO) . 

The  successful  isolation  of  cis-  and  irans-iomm  of 
betaines  in  the  a-plienylcinnamic  acid  series  supports 
the  authors’  idea  that  the  betaines  are  to  be  regarded 
as  dipolar  compounds,  not  as  internal  ring  compounds 
(cl  A,,  1922,  i,  738).  I-I.  Burton. 

Di (e#eioliexylalkyl )acetic  acids,  XIV.  L.  A. 
Davies  and  11.  Adams  (J.  Amer.  Chem.  Soc.,  1918, 
50,  2297—2298;  cl  Arvin  and  Adams,  this  vol., 
1003).— Whilst  the  introduction  of  a  c^dohexyl  group 
at  the  end  of  certain  straight -chained  aliphatic  acids 
produces  compounds  bactericidal  toward  B.  leprae, 
the  introduction  of  two  such  groups,  producing  com¬ 
pounds  of  the  type? 

C6Hir[CH2]FGH(Cj02H)*[CH2]/C6Hn,  did  not  en¬ 
hance  the  activity.  The  following  compounds  were 
prepared  by  methods  previously  described  (Hiers 
and  Adams,  A.,  1926,  1136;  Adams,  Stanley,  Ford, 
and  Peterson,  this  vol.,  62)  ;  diethyl  esters  of  sub¬ 
stituted  malonic  acids  :  cycloheoiyl-S-cyclohezylethyl - , 
b.  p.  192°/  4*5  nun.,  df  1*016,  nf}  1*4747 ;  cyclohexyl- 
methyl-fi-oyclohexyleihyl- ,  b.  p.  186 — 188° /3  mm., 
df  1*003,  nf}  1*4725;  di-($-cyc\ohexylethyl)-,  b.  p. 
200— 202° /l*  5  mm.,  df  0*9931,  rif  14722;  p-cyclo- 
hezyletkyl-y-cyclohezylpropyl- .  b.  p.  210 — 211°/3*5 
mm,,  df  0*9928,  1*4713;  di-(y-oyclokexylpropyl)-9 

b.  p.  216 — 218°/3  mm.,  df  0*9811,  nf  1*4710 ;  p-cyclo- 
kexyleihyl-  §  -  eye  1  ohexylbu  tyl  - ,  b.  p.  208 — 210° /2*  5  urn., 
df  0*9817,  nf  1*4710;  and  the  following  substituted 
acetic  acids ;  oyclohexyl-$-cvclohexylelhyl-,  b.  p. 
182 — 186°/4  mm.,  df  0*9915,  nf  1*4852;  eyelohexyl- 
methyl- $-cyclohexylethyl- ,  m.  p.  50 — 51°,  b.  p.  207— 
208°/5  mm. ;  di- ( fi-oyclohexytethyl ) - ,  m.  p*  73 — 76°, 
b.  p.  210— 21371*5  mm.:  Q-eyelohexyhlkyhy-oyclo- 
hezylpropyl- ,  in.  p.  46*5—47°,  b.  p. *213 — 214°/3  mm.; 
di- (y-eyelohexylpropyl) - ,  m.  p.  42*5—45°,  b.  p.  216— 
218°/3mm. ;  (3 - oyclohezylethyl-S-oycloh exylb utyl-,  h.  p. 
221— 223°/4  mm.,  dA  0*9647,  nf>  1-4831. 

B.  K.  Callow* 

Dicyclic  hydroaromatic  and  ci/clopentane 
lactones.  J.  von  Braun  and  W.  Munch  (Annalen, 
1928,  485,  52 — 72). — AtoycfoHexenylaeetic  acid  (I), 
b.  p.  140°/12  mm.,  can  be  distilled  under  reduced 
pressure  without  lactone  formation,  but  lac  ionisation 
can  be  effected  by  treatment  with  sulphuric  acid  (cl 
Wallaeh,  A,,  1907,  i,  616).  When  cj/efehexyiidene- 
acetic  acid  (II)  is  treated  with  sodium  hydroxide 
solution  an  equilibrium  mixture  of  40%  of  (I)  and 
60%  of  (II)  is  obtained.  Prolonged  interaction  of 
ethyl  1  -hydroxy cycZohexylacetafce  with  an  acetic  acid 
solution  of  hydrogen  bromide  and  subsequent  treat¬ 
ment  with  zinc  dust  gives  a  halogen-containing  oil 
(el  Wallaeh,  fee*  cit.).  When  this  is  hydrolysed  by 
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aqueous-alcoholic  potassium  hydroxide  and  then 
acidified  with  sulphuric  acid,  immediate  extraction 
with  ether  affords  a  product  completely  soluble  in 
sodium  carbonate  solution.  If  the  acidified  mixture 
is  kept  for  some  time  there  is  obtained  about  10% 

of  the  lactone ,  06Hjo<^q^>COj  b.  p.  123—130°/ 

13  mm.,  df  1*0913,  n g  1*4784,  An  explanation  of 
the  formation  of  this  lactone  is  advanced  involving 
the  elimination  of  hydrogen  bromide  from  the  inter¬ 
mediate  bromo-cster,  subsequent  re-addition  in  a 
reverse  direction,  replacement  of  the  bromine  by 
hydroxyl,  and  final  lactonisation.  Oxidation  of  the 
lactone  with  30%  nitric  acid  gives  a  mixture  of  adipic 
and  butane-ap3-tricar boxylic  acids  (ethyl  ester,  b.  p. 
1 83 — 1 85° /20  mm . } .  Ethyl  cyolohexylacetate  has  b .  p. 
100— 101c/14  mm.  Similar  treatment  of  ethyl 
Idiydroxycyclohexyluobutyrate  gives,  in  addition  to 
cyclohexylimbutyric  acid ,  m.  p.  62 — 03°,  about  70% 

of  the  dicyelic  lactone ,  ;'>CO,  m.  p.  56°, 


[With  E.  Deusser.] — Condensation  of  ci/cfcpentenyl 
chloride  with  ethyl  malonate  in  presence  of  sodium 
and  toluene  affords,  in  addition  to  ethyl  cydspentenyl- 
malonate  (of-  Noller  and  Adams,  A.,  1926,  1137), 
some  ethyl  dicyclo pentenylmalonate,  b.  p.  192 — 193°/ 
14  mm.  Decarboxylation  of  the  free  acid  yields 
dioyclopentenylaceiic  acid ,  b.  p.  168 — 170°/11  mm. 
Lactonisation  of  A2-cyefopenfcenylacetic  acid  with 


CH 


sulphuric  acid  gives  the  compound  05Hs<%q+>00 


b.  p.  126 — 127°/14  mm.,  df  1*113,  nf>  1*4778,  oxidised 
by  nitric  acid  to  glutaric  acid.  Hydrogen  bromide- 
zinc  dust  treatment  of  ethyl  1 -hydroxy-2 -methyl icy  do- 
hexylaeetate  gives  mainly  the  lactone,  b.  p,  136—137°/ 
13  mm.,  df  1*068,  1-4764,  of  2-hydroxy -2~methyl- 

oyclohexylacetic  acid ,  m.  p.  107°.  Reduction  of  this 
lactone  with  sodium  and  alcohol  gives  a  70%  yield 
of  $-2-hydroxy-2-melkylQyclohe%ylelhyl  alcohol,  b.  p. 
153— 155°/ 13  mm.,  m,  p.  75 — 76°,  which  is  converted 
by  60%  sulphuric  acid  at  100°  into  an  internal  oxide , 
b.  p,  175—176°,  df  0*9372,  n%  14602,  together  with 
material  of  high  h.  p.  Ethyl  2-methylcyelohexyl- 
acetate  has  b.  p.  145 — 147°/13  mm. 

Hydrolysis  of  ethyl  mentheneacetate,  b.  p.  135— ” 
137710  mm.,  df  0*9518,  ng  1*4642,  [a]g  +32*79°  (cf. 
Wallach,  A.,  1902,  i,  799;  loc.  cit .),  with  aqueous- 
alcoholic  potassium  hydroxide  and  subsequent  dis¬ 
tillation  of  the  acid  obtained  gives  some  lactone  in 
addition  to  the  corresponding  acid.  The  hydrogen 
bromide-zinc  dust  treatment  of  ethyl  menthol  acetate 
affords  4%  of  menthy  lace  tic  acid,  b.  p.  164 — 16 6°/ 
10  mm.,  df  0*9761,  n%  14698,  [«]g  +18°,  together 
with  a  mixture  of  isomeric  lactones  (III),  separable 

by  prolonged  cooling  into  4, 
b .  p .  1 5 6 — 1 59 0  / 1 0  mm . ,  m .  p . 

■  114—115°,  [a]1,?  —24*68°  in 


QHMe 
CH, 


vff 
Prfl 


Ach/^O  (i  e  r.} 


pyridine,  and  B,  b.  p,  1 56- 
159710  mm.,  df  1*0153,  [a]g 
•  30  *  6 0  i n  pyridine.  Reduction 


of  A  with  sodium  and  alcohol  gives  a  glycol,  CjpH^Og, 


m 


b.  p.  144* — 146°/10  mm.,  m.  p.  94°,  [«]§  +9*7 
pyridine,  whilst  B  furnishes  an  isomeric  glycol,  b.  p. 
163- — 1 667IO  mm.,  m.  p.  108°,  [a]g  +20°  in  pyridine, 
together  with  a  small  amount  of  lower-melting  sub¬ 


stance.  The  glycol  of  m.  p.  108°  is  converted  by  60% 
sulphuric  acid  at  100°  into  a  y -oxide,  C12H0oO, 
b.  p.  94—9679  mm.,  df  0*9292,  nf  1470,  [«]D  +234°* 

.  Burton. 

Ghlorob enz oylacetic  esters  and  their  deriv¬ 
atives.  A,  Wahl  and  J.  Borland  (Ann.  Chinn, 
1928,  [x],  10,  5— 49),— Partly  an  account  of  work 
already  abstracted  (this  vol.,  289).  The  following  is 
new.  As  by-products  in  the  preparation  of  methyl 
0-,  and  p-chlorobenzoylacetates  {copper  deriv¬ 
atives)  there  arc  formed  o-,  m«,  and  p-chlorobenzoyh 
dehydracetic  acids ,  m.  p.  216°,  172°,  and  2427  respect¬ 
ively.  When  the  esters  are  treated  with  phenyl- 
hydrazine,  l-pkenyl-3-o-,  -m-,  and  -p-cklorophenyl-5- 
pyrazolones ,  ni .  p.  113 — 114°,  1 44°,  a nd  1 40 0 ,  resp cct- 
ively,  arc  produced.  The  corresponding  1-p -nitro- 
phenyl  derivatives  have  m,  p.  203—204°,  189°,  and 
200 — 200*5°,  respectively.  The  action  of  nitrous  acid 
on  the  esters  gives  methyl  oximino* o-}  -m-,  and 
-p -chlorobenzoylacetateSy  m.  p.  90—91°,  113 — 114°, 
and  124—125°,  respectively,  whilst  with  hydroxyl- 
amine  there  are  formed  3 -o - chlorophenylisooxazolone, 
m.  p.  138°  [benzylidene,  m.  p.  152°;  p -dimethylamino^ 
benzylidene,  m.  p.  199°,  and  3  :  4-dihydroxybenzyl idem , 
m.  p,  233—235°  (decomp,),  derivatives];  3 ~m-chloro- 
phenylimoxazolone,  m.  p.  98°  (benzylidene,  m.  p.  116°; 
p-d iniethylamhiobenzyl idem,  m.  p,  192°,  and  3  :  4-cft- 
hydroxybenzylidene ,  m.  p.  190—192°,  derivatives),  and 
3-p-chlorophenylisoomzolone$  m.  p,  152°  ( benzylidene , 
m.  p.  154°;  p-dimethylam in obenzylidene ,  m.  p.  200°, 
and  3  :  4,-dihydroxy  benzylidene,  m.  p,  201 — 203°, 
derivatives).  When  these  fsooxazolones  are  treated 
with  Isatin  chloride  in  presence  of  benzene  and 
phosphorus  pent achlo ride  there  are  formed  the  o-, 
m-,  and  |j-ch loro-substituted  compounds, 

c6h4ci-c- — 9:c<co>c8h<*  havine  m-  p-  250° 

K\0/CO 

(decomp.),  239°  (decorap,),  and  244°,  respectively. 
These  indigo  dike  compounds  show  maximum  absorp¬ 
tion  in  the  visible  spectrum  at  about  520  pp.  Methyl 
p-nitrobenzmeazo- 0 - ,  -m-,  and  -p- chloro b enzoylacttaies , 
obtained  from  the  original  esters  and  ^-nitrobenzene- 
diazonium  chloride,  have  m.  p.  104—105°,  1  Ti¬ 
ns0,  and  206—207°,  respectively. 

Determination  of  the  amounts  of  enol  form  in  the 
methyl  chlorobenzoylaeetates  by  the  bromine  titration 
method  gives  a  value  of  approximately  25%  for  each 
isomeride,  but  it  is  shown  that  the  percentage  of  enol 
in  freshly™  distil  led  0- ester  (20*5)  increases  on  keeping 
(25*5  after  1*5  hrs+  Hydrolysis  of  the  esters  with 
20%  sulphuric  acid  affords  o-eh loroacetophenone 
(p -n ilrophenylhydrazone,  m .  p.  215°;  semicarbazon e, 
m.  p.  159—160°),  m-c hloroaceiophenone,  b,  p.  227— 
229°,  d\  1*213  (p -nilrophenyUiydrazone,  m.  p.  175— 
176° ;  oxime ,  m.  p.  88°),  and  p-chioroacetophenone 
(p - nitropAenylhydrazone,  m.  p.  239";  semicarbazone, 
m.  p.  200—201°),  respectively.  When  these  ketones 
are  heated  with  aqueous  sodium  sulphite  at  170°  for 
20  hrs,  in  an  autoclave,  the  m-compound  does  not 
react,  but  with  the  0*  and  ^-derivatives  there  are 
formed  the  sodium  salts  (+2H20)  of  acetophenone- o - 
and  -p-sidphonic  acids  {phenylhydrazones ,  m,  p.  212° 
(decomp.)  and  215°  (decomp.),  respectively]. 

H,  Burton. 
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Optical  resolution  of  a  spirocyclic  compound 
of  the  allene  type.  H,  J.  Backer  and  H,  B.  J. 
Schukins;  (Proe.  K.  A'kad,  Wetenscli.  Amsterdam, 
1928,  31,  370 — 37 1 ) . — cyclQButMiespirocyclobut&ne- 
1  :  I'-dicarboxylie  acid,  prepared  in  80%  yield  by  a 
modification  of  FechFs  method  (A,,  1907,  i,  906),  is 
resolved  by  crystallisation  of  its  dibrucine  salt,  de- 
comp.  135°,  from  water.  The  active  ammonium 
salt  has  [a]D  +0*13°,  from  which  the  free  acid, 
[M]b  +1*9°  (ether),  is  obtained.  Rontgen  analysis 
of  dibenzylidenepentaerytlmtol  (Read,  J.C.S.,  1912, 
101,  2090)  shows  that  the  distribution  of  the  carbon 
valencies  of  the  spiran  carbon  atom  is  tetrahedral. 
It  is  obtained  in  both  dextro-  and  Imvo-rotatory 
crystals,  «D  dz2°/mm..,  the  optical  activity  of  which 
is  due  to  the  asymmetric  distribution  of  the  molecules, 
since  no  trace  of  optical  activity  can  be  detected  in 
solution.  J.  W.  Baker. 


Bile  acids.  XXI.  M.  Schekok  and  H.  Kirch- 
hof  (Z.  physiol  Chem.,  1928, 177,  280— 294),— When 
the  nitroso -compound  (I)  (this  vol.,  1007)  is  reduced 
with  zinc  dust  and  acetic  acid,  two  substances, 
C24H3>08N,  possibly  stereoisomerides,  having  m.  p. 
240—242°  with  frothing  and  230—232°,  respectively, 
are  obtained.  Hydrolysis  of  the  former  with  hydro¬ 
chloric  acid  gives  liydroxyiaminc  and  bilianic  acid, 
thus  showing  it  to  be  bilianic  acid  oxime.  Nitric 
acid  converts  it  into  (I).  The  nitroso- compound  (II) 
(this  vol.,  764)  is  reduced  similarly  to  bilianic  acid 
■■■  KG 
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di/sooxime,  in.  p.  258—260°  (decomp.),  the  rearrange¬ 
ment  product  of  bilianic  acid  diox  line.  When  this 
is  hydrolysed  with  hydrochloric  acid,  hydroxylamine 
and  the  two  stereoisonieric  compounds,  C24H35OsN, 
m.  p.  200—205°  and  260°,  respectively,  previously 
described  {be.  cii.)  are  obtained. 

Attention  is  directed  to  a  recent  paper  by  Wieland 
and  Vocke  (this  vol.,  1007)  shoving  that  Cn  is 
quaternary.  In  this  case  the  double  linking  between 
C1T  and  0lo  should  be  placed  between  C10  and  Cia. 

H,  "Burton. 

Benzoyl  wopropylidenequinide  and  benzoyl- 
quinide.  K.  Jqsephson  (Arkiv  Kemi,  Min.,  Geol, 
1928,  9,  No.  39,  1— 5)*— The  isopropylidene  ether  of 

_ r,n  quinic  acid  lactone  (of.  Fischer, 

A  3  1921,  i,  419)  is  converted  by 
)ChL  benzoyl  chloride  in  presence  of 

JcH- O  pyridine  into  benzoyhmpropyb 

ritr,AT)y  idenequmide  (I),  m,  p.  140°, 

^  [a]  +13*2°  in  chloroform,  which 

is  hydrolysed  by  warm  aqueous-alcoholic  sulphuric 
acid  to  bmzoylquinide,  m.  p.  148°,  [oc]  —6*9°  in 


CMcvOG 


alcohol 


H.  Burton, 


Naphthalene  derivatives.  [Sulphonic  acids  of 
6-hydroxy-2-naphthoic  acid.]  I.  G.  Farbenind. 
A.-G«— See  B,,  1928,  597, 

Manufacture  of  hydroaromatic  dicarboxylic 
acids.  J,  D,  Riedel  A.-G. — See  B.,  1928,  665. 

Benzyl!  dene  aniline  and  benzyHdene-p-tolu- 
idine  as  ammonoaldehy  de-acetals.  H.  H, 
Strain  {J,  Amer.  Chcm.  Soe.,  1928,  50,  2218 — 2223 ; 
of.  A.,  1927,  767).— Franklin view  of  SchifFs  bases 
as  aldehyde-acetals  of  an  ammonia  system  of  com¬ 
pounds  is  supported  by  the  fact  that  they  undergo  an 
analogous  series  of  reactions— amxnonolysis ,  Canniz¬ 
zaro  reaction,  benzoin  condensation,  nitridation,  and 
polymerisation.  Amnio  no  lysis  of  benzylideneaniline 
and  benzy  lidene-p -toluidine  by  keeping  in  liquid 
ammonia  solution  yielded  aniline  and  p- toluidine, 
respectively,  and  amarine,  the  last  being  produced 
by  condensation  of  the  benzylideneimine  first  formed. 
The  Cannizzaro  reaction,  carried  out  by  treatment 
with  potassium  amide  (2  mols.)  in  liquid  ammonia, 
yiel.de d ,  resp  e c lively ,  p heny  1  b e nzyl b enz am  idine 
(benzenesulphonyl  derivative,  m.  p.  148°)  and  p 4olyl- 
benzylbenzamidine ,  m.  p.  127 — 127*5°  (also  obtained 
from  be iiz-p4oluidi.de  and  benzamide  by  heating' 
with  phosphorus  pentacliloride),  which  are  ammono* 
esters,  together  with  aniline  or  p -toluidine.  The 
mechanism  of  this  reaction  is  discussed.  The  benzoin 
condensation,  with  potassium  cyanide  in  liquid 
ammonia,  yielded,  respectively,  benzo  inanil  mi  Hide , 
CHPh(NHPh)*CPh:NPh,  m.  p.  180—200°,  and 
benzoin-jy-tolil-p-toluidide,  in.  p.  122°.  Nitridation, 
with  iodine  in  liquid  ammonia,  gave  a  tarry  product 
from  benzylideneaniline,  containing  traces  of  phenyl 
carbylamine  and  benzonitrile.  The  action  of  potass¬ 
ium  amide  (less  than  1  mol.)  on  benzylideneaniline 
and  benzylidene-p- toluidine  yielded,  respectively, 
polymer  ides,  C33.H21IN3,  rn.  p.  132—134°  ( hydrochloride ),. 
and  C35H^N3j  m.  p.  136 — 137°.  An  excess  of 
potassium  amide  converted  these  into  the  correspond¬ 
ing  benzamidines.  R.  K.  Callow. 

Nitration  of  4~haloa;eno-2-hydroxY-  and  2- 
halogeno-4~hydroxy-benzaldehydes.  H,  H.  Hodg¬ 
son  and  T,  A.  Jenkins  on  (J.C.S.,  1928,  2272— 
2280)  —Direct  mononitration  of  the  4-lialogeno- 
salicylaldehydes  gives  exclusively  the  o-nitro-deriv- 

a lives,  since  bromination  of  these  substances  yields 

* 

the  identical  compounds  obtained  by  nitration  of  the 
3-bromo-4-halogenosalicylaldebydes,  The  sodium 
salts  of  both  nifcro-  and  nitrobromo  -  derivatives  arc 
yellow,  in  accordance  with  their  p-nitrophenolic 
structure.  The  sodium  salts  of  the  5-bromo-4- 
h a  1  og en o-3-ni trosalicyla  1  dehydes ,  prepa red  for  com¬ 
parison,  are  bright  red,  indicating  an  o-nitrophenolic 
structure.  Dinitration  of  the  4-halogenosalicylalde- 
hydes  gives  the  3  :  5 - dinitr o - derivat i ves .  The  2- 
halogeno-4-hydroxybenzaldehydes  are  similarly  con¬ 
verted  into  the  5 -nitro-  and  3  :  o -dinitro -compounds. 
The  brown  colours  produced  by  alkalis  on  the  phenvl 
hydrazones  of  certain  of  these  substituted  m- nitro- 
benzaldehydes  are  in  accord  with  the  observations 
of  Ckattaway  and  Clemo  (J.C.S.,  1923^  123,  3043), 
The  following  are  described  (A — 2-hydroxy benzalde- 
hyde ;  B  =  4-hydroxy benzaldehyde) :  &~chlQro~5~mtro- 
A,  m.  p.  116°  [phenylhydrazone,  m.  p.  188°  (decomp.);. 
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p-nitrophenylhydrazone, m.  p. 294°  (decomp, ) ;  semicarb¬ 
azone,  decomp,  above  300°] ;  4 -chloro-3  :  5-dinitro- A, 
m.  p.  153°  [ phenylhydrazone,  m.  p.  219° ;  p -nitrophenyl- 
hydra-zone ,  m.  p.  286°  (decomp.) ;  semicarbazone,  m.  p. 
225°  (decomp.)] ;  2 - chloro-5- nilro-B ,  m.  p.  125° 
[phenylhydrazone,  in.  p.  160°  (decomp.) ;  p-niiro- 
phenylhydrazone ,  m.  p.  260°  (decomp.) ;  semicarbazone, 
m,  p.  206°  (decomp.)] ;  %chloro-2  :  5-dmkro-B,  m.  p. 
93°  [; phenylhydrazone ,  m.  p.  210°  (decomp.) ;  p-wf/ro- 
phenylhydrazo n e ,  m,  p.  267°  (decomp.) ;  smtcarfc- 
azone,  m.  p.  192°  (decomp.)] ;  4- chloro-3-  bromo-A , 
m.  p.  124°  [phenylhydrazone ,  m.  p.  204°;  p-mYro- 
phenylhydrazone,  m.  p,  298°  (decomp.)] ;  3-cliloro-2- 
bromo-B,  m.  p.  177°  [p -nitrophenylhydrazone,  m,  p. 
253°  (decomp.)] ;  3  :  4-<&&romo-A,  m.  p.  129°  [p-niJro- 
phenylhydrazone,  decomp,  above  220°] ;  2  : 3-di- 

bromo- B,  m.  p.  192°  [p - nitrophenylhydrazone,  m.  p. 
254°  (decomp.)] ;  4-c/i/oro-3-6romo-5-m7ro-A,  m,  p. 
137°  [phenylhydrazone,  in.  p.  229°  (decomp,);  sodium 
salt] ;  4-chloro-5-bro?no-A,  m.  p.  125°  [phenylhydrazone, 
m.  p.  200°;  p - nitrophenylhydrazone ,  m.  p.  280°  (de¬ 
comp.)];  4-chloro-5-hromo-3-nitro-A}  m.  p.  116° 
[sodium  salt ;  phenylhydrazone,  m.  p.  241°  (decomp.)] ; 
2-chloro-3-bromo-^-nitro-B,  m.  p.  140°  [phenylhydr¬ 
azone,  m.  p.  205°  (decomp.)] ;  4-bro?no-5-?iitro-A, 
m.  p.  128°  [phenylhydrazone,  m.  p.  189°;  p-m7ro- 
phenylhydrazon e ,  m.  p.  301°  (decomp.);  semicarb¬ 
azone,  decomp.  above  210°] ;  4-6roffio-3  :  5-dinitro-A, 
m.  p,  143°  [phenylhydrazone,  m.  p.  209°  (decomp.) ; 
p  -  nitrophenylhydrazone,  m.  p.  250°  (decomp.) ;  «i* 
carbazone,  m.  p.  224°  (decomp.)] ;  2-bromoA-nitro-B, 
m.  p.  131°  [silver  and  copper  salts;  phenylhydrazone , 
m.  p.  181°  (decomp.) ;  p -nitrophenylhydrazone,  m.  p. 
265°  (decomp.) ;  semi  car  bazone,  m.  p.  267°  (decomp,)] ; 

2- &rowo-3  :  5-di?iitro-B,  m.  p.  110°  [stlaer  salt;  phenyl  - 
hydrazone,  m.  p.  186°  (decomp.) ;  p -nitrophenylhydr¬ 
azone,  m.  p.  248°  (decomp.) ;  semicarbazone,  m.  p. 
1§S°  (decomp.)] ;  2  :  3-dibromo-5-nitro-B,  m.  p.  155° 
[phenylhydrazone,  m.  p.  204°  (decomp.)] ;  3  :  4-di- 
bronio-5-nitro-A,  m.  p.  114° ;  4  :  5-dibronw-A,  m.  p. 
132°  [silver  salt ;  p -nitrophenylhydrazone,  m.  p.  266° 
(decomp.)] ;  4  :  o-dibroino-3-nitro-A,  m.  p.  11S°  [silver 
salt ;  phenylhydrazone ,  m.  p.  236°  (decomp.)] ;  4-iodo- 
5-nitro-A,  m.  p.  118°  [silver  salt;  phenylhydrazone, 
m.  p.  177°  (decomp.) ;  p -nitrophenylhydrazone,  m.  p. 
297°  (decomp.) ;  semicarbazone ,  decomp.  at  230— 
240°] ;  3-bro?no-4-iodo-5-?iitro-A,  m.  p.  145° ;  4-iodo- 
3  :  5-dinitro- A,  m.  p.  160°  [silver  salt ;  phenylhydrazone, 
m.  p.  229°  (decomp.) ;  p- nitrophenylhydrazone,  m.  p. 
257°  (decomp.) ;  semicarbazone,  decomp.] ;  5-bromo- 
4-iodo-A,  m,  p.  117°  [sodium  and  silver  salts ;  phenyl¬ 
hydrazone,  m.  p.  151° ;  p -nitrophenylhydrazone,  m.  p. 
266°  (decomp.)] ;  5-bromo-4-iodo-3-niiro-A,  m.  p. 
153°  [silver  salt ;  phenylhydrazone .  m.  p,  245°  (de¬ 
comp.)];  2-iodo-5-?iitro-B,  ni.  p,  162°  [silver  salt; 
phenylhydrazone,  m.  p.  204°  (decomp,);  p -nitro¬ 
phenylhydrazone,  m.  p.  273° ;  semicarbazone,  m.  p. 
211°  (decomp.)] ;  2-iodo-3  :  5-dinitro-B,  m.  p.  162° 
[silver  and  copper  salts ;  phenylhydrazone ,  m.  p.  197u 
(decomp.) ;  p -nitrophenylhydrazone,  m.  p.  240°  (de¬ 
comp.)  ;  semicarbazone,  m.  p.  205°  (decomp.)]; 

3- bromo~2-iodo~B,  m.  p.  204°.  M.  Chirk, 

Manufacture  of  unsaturated,  aldehydes.  I.  G. 
Farbenind,  A.-G. — See  B.,  1928,  634. 


Synthesis  of  cyclic  compounds.  IV.  Cata¬ 
lytic  decomposition  of  suberic  acid  and  prepar¬ 
ation  of  sub e rone  directly  from  mixtures  of 
suberic  and  azelaic  acids,  I.  Vogel  (J.C.S.,  1928, 
2032 — 2035) .—A  40%  yield  of  cyc/oheptanone  is 
obtained  by  the  dry  distillation  at  280—290°  of  an 
intimate  mixture  of  suberic  acid,  an  equal  weight 
of  iron  filings,  and  5%  by  weight  of  crystallised 
barium  hydroxide,  the  product  being  colourless  and 
free  from  the  black,  tarry  impurities  which  arc 
formed  by  the  distillation  of  the  calcium  or  thorium 
salts.  The  mixture  of  suberic  and  azelaic  acids 
obtained  by  the  oxidation  of  ricinoleic  acid  with 
nitric  acid  (Baker  and  Ingold,  J.C.S.,  1923,  123, 
122)  after  crystallisation  from  benzene  may  similarly 
be  converted  directly  into  cycZoheptanono  (subcrone) 
which  is  separated  from  a  small  quantity  of  a  liquid 
of  the  same  b,  p.  by  means  of  its  hydrogen  sulphite 
compound.  J.  W.  Baker. 

Possibility  of  ring- chain  valency  tautomer  ism, 
and  of  a  type  of  mobile-hydrogen  tautomerism 
analogous  to  the  W agner-Meerwein  rearrange¬ 
ment.  V.  Pinacolic  electron  displacement  as 
an  explanation  of  various  intramolecular  trans¬ 
formations.  C.  W.  Shoppee  (Proc,  Leeds  Phil. 
Soc.,  1928,  1,  301— 311).— The  mechanism  of  various 
intramolecular  changes  is  discussed,  including  the 
pinaeol-pinaeolin  change,  pinacolic  deamination,  the 
Wagner-Meerwein  change,  the  benzil-benzilic  acid 
transformation,  and  the  conversion  of  a- hydroxy - 
and  a-chloro -ketones  into  carboxylic  acids,  and  an 
attempt  is  made  to  correlate  them  on  the  basis  of 
tautomeric  change  (cf.  this  vol.,  414).  The  mechan¬ 
ism  advanced  is  termed  “  pinacolic  electron  displace¬ 
ment,”  and  occurs  when  both  an  electron  source  and 
an  electron  sink  are  present  in  the  molecule.  A 
cationic  or  anionic  reagent  is  necessary  to  achieve 
these  conditions  or  to  complete  the  reaction.  Ex¬ 
amples  not  accounted  for  or  explained  unsatisfactorily 
by  previous  theories  are  considered  and  shown  to  be 
explicable  on  this  theory,  which  also  predicts  new 
types  of  intramolecular  change.  C.  W.  Shoppee. 

Nierenstein  reaction.  M.  Nibrbnstein  (Nature, 
1928,  122,  313) . — Polemical  and  explanatory  (cf. 
Bradley  and  Robinson,  this  vol.,  759). 

A.  A.  Eldridoe. 

Action  of  bromine  on  azomethine  derivatives 
of  fluorene.  A.  Novell!  (Anal.  Asoc.  Quirn. 
Argentina,  1927,  15,  423 — 429). —The  addition  of 
bromine  to  azometbine  derivatives  of  fluorene  (cf. 
this  vol.,  180)  yielded  products  similar  to  those 
obtained  from  Schiff’s  bases  (cf.  Berg,  A.,  1925,  i, 
-817),  in  which  the  bromine  appeared  to  have  added 
on  at  the  >GIN”  double  linking.  The  bromine  was 
sufficiently  reactive  to  attack  silver  and  gold  in  dry 
solvents,  and  the  compounds  were  decomposed  by 
water  with  the  formation  of  the  corresponding  ketone 
and  the  hydrobromide  of  the  bro ruinated  amine. 
2  :  1-Dibromofluorenone-p-dimetiiylaminoanil  dibrom¬ 
ide  and  the  corresponding  p -diethyl  compound,  m.  p. 
210°  (darkening  at  180°),  were  prepared.  Decom¬ 
position  by  water  yielded  2  :  7  -dibromofluorenone 
and  a  brominated  amine  (not  isolated). 

Pv.  IC  Callow. 
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Configuration  of  o-substituted  benzophenone 
oximes.  J.  Meisenheimer,  R.  Hanssen,  and  A. 
Wachterowitz  (J.  pr.  Chem.,  1928,  [ii],  119,  315 — 
367).— Further  exceptions  to  the  general  rule  that 
benzophenone  oximes  carrying  one  o- substituent 
exist  only  in  the  syn- form  are  recorded.  By  the 
Friedel-Crafts  reaction  with  benzoyl  chloride  m-4- 
xylyl  methyl  ether  yields  50 — 70%  of  3 -methoxy- 
4  :  (y-dimethylb enzophenone ,  b.  p.  199 — 200°/12 — 13 
mm.,  10%  of  the  3 -hydroxy-compound,  m.  p.  140 — 
141°,  b.  p.  202° /20  mm.,  and  10 — 30%  of  2 -hydroxy- 

3  :  o-dimethylbenzophenme,  b.  p.  202°/20  mm.  The 

3-methoxy-ketone  gives  two  oximes ;  the  a-(syn-)- 
oxime,  m.  p.  138 — 139°,  b.  p.  218°/10  mm.  { benzoate , 
m.  p.  135—130°),  is  converted  by  phosphorus  penta- 
chloride  into  3-methoxy-4 :  6-dimethylbenzanilide,  m.  p. 
141—142°,  and  thence  by  hydrolysis  into  the  corre¬ 
sponding  acid,  m,  p.  185 — 186° ;  Gunter’s  acid,  m.  p. 
170*5°  (A..  1884,  1347),  is  probably  an  isomeride. 
The  (3-(anti -)oxime,  m.  p.  119—120°,  not  obtainable 
from  the  a-oxime,  yields  with  phosphorus  pcnta- 
chloride  benzoic  Q-methoxy-m-4-xylidide,  m.  p.  154— 
155°,  isomeric  with  the  4-meihoxy-m-5-xylididet  m.  p. 
48 . -49°  ( hydrochloride ,  decomp.  70°),  obtained  syn¬ 

thetically  from  5-nitro-m-4-xylyl  methyl  ether,  b.  p. 
268 — 269°,  and  5-methoxy-m-4-xylidine.  3 -Ethoxy- 

4  :  6 -dimeihylbenzophenone,  b.  p.  190 — 200°/10  mm. 
(crude),  also  gives  two  oximes ;  the  a-(syn ~)ozime, 
m.  p.  148 — 149°,  is  cohverted  by  phosphorus  penta- 
chloride  into  3 -ethoxy -4  :  6 -dimethylbenzan Hide,  m.  p. 
156-157°;  the  p-(anti-)cmme  melts  at  133-134°. 
3 -Hydroxy- 4  :  6-dimethylbenzophenone  (cf.  Linar i, 
A.,  1904,  i,  64)  yields  a  single  (anti-)cmme,  m.  p. 
182—183°,  from  which  by  the  action  of  phosphorus 
pentachloride  even  at  —20°  only  a  phosphoric 
derivative ,  decomp.  90-100°,  is  obtainable,  but  is 
converted  by  Beckmann’s  reagent  into  benzoic 
3 - aceioxy -m  -  4  - xyl id ide ,  m.  p.  127—128°  (hydrolysed 
by  alkali  to  the  3 -hydroxy- m - 4-xylid ide ,  m.  p.  173— 
174°),  and  a  little  3-hydroxy -4  :  Q-dimethylbenzanilide , 
m.  p.  211 — 212°,  more  easily  obtainable  by  heating 
the  oxime  hydrochloride  above  its  m.  p.  2 -Hydroxy - 
4  : 6-dimethylbenzophenone  also  gives  only  one 
oxime,  m.  p.  153—154°,  the  ^/Reconfiguration  of 
which  is  shown  by  its  conversion  by  phosphorus 
pentachloride  into  2 -phenyl-5  :  7 -dimethylbenzoxazole, 
m.  p.  99—100°,  which  yields  benzoic  3-hydroxy-m-4- 
xylidide,  m.  p.  187 — 188°  (Auwers,  Bundesmann, 
and  Wieners,  A.,  1926,  608),  on  distillation. 

4-m-Xylyl  benzoate,  m.  p.  38—39°,  b.  p.  186 — 188°, 
when  submitted  to  the  Fries  reaction  (cf.  Auwers 
and  Jordan,  A.,  1925,  i,  264),  is  recovered  for  the 
most  part  unchanged,  small  yields  of  2:3:5-  and 
3:4: 6-hydroxydimethylbenzophenones  being  ob¬ 
tained  together  with  the  4:2:  5 -isomer ide,  m.  p. 
160—161°  (cf.  Bartolotti  and  Linari,  A.,  1903,  i,  177), 
which  is  synthesised  from  p-xylyl  methyl  ether 
by  way  of  4-methoxy-2  :  5-dimethylbenzophenone, 
m,  p.  60—61°,  b.  p.  202 — 204°/12 — 13  mm.  By  the 
use  of  fresh  aluminium  chloride,  however,  the  normal 
2:3:  5 -product  is  obtained  almost  exclusively. 

The  effect  of  o-halogen  in  determining  syn- configur¬ 
ation  in  benzophenone  oximes  is  not  disturbed  by 
the  presence  of  an  o'-methoxyl  group,  the  orienting 
effect,  of  various  o'-methoxyl  groups  being  in  the 


order  :  halogen  or  carboxyl,  hydroxyl  or  methoxyl, 
amino,  methyl.  2  :  4-Dichloro-2e'bromobenzophenoney 
m.  p.  33—34°,  b.  p.  227 — 228°/20  mm.,  prepared  from 
m-dichlorobenzene  and  o-bromobenzoyl  chloride  (b.  p. 
131°/19  mm.),  gives  no  oxime,  but  under  alkaline 
conditions  yields  2-chloro-2'-bromo-4-hydroxybenzo- 
phenolic ,  m.  p.  158-160°,  and  3-op -dichlorophenyl- 
■indoxazen ,  m.  p.  78°,  b.  p.  212— 214°/12  mm.,  and 
probably  traces  of  6 - chloro-3 -o-b romophenylindoxazen. 

2- Bromo  -  5  -  nitro-2’ -hydroxy-5' -methylbenzophenone, 
m.  p.  151—152°,  prepared  from  p-tolyl  methyl  ether 
and  2-bromo-5-nitrobenzoyl  chloride,  is  readily  con¬ 
verted  by  alkali  into  2-nitro-J -melhylxanthone,  m.  p. 
224°,  from  which  by  the  action  of  methyl-alcoholic 
potassium  hydroxide  5 -nitro-2  :  2’ -  dihydroxy  -  o' - 
methylbenzophenone,  m.  p.  146 — 148°,  is  obtained ; 
the  xanthone  yields  no  oxime.  2-Bromo-5-nitro-2f- 
hy dr  oxy -o' -methylbenzophenone  oxime ,  m.  p.  218°,  is 
converted  by  alkali  into  a  compound,  c14h10o4n2, 
m.  p.  148°,  which  may  be  either  5-nitro-3-(4-hydroxy- 
m-tolyl)  indoxazen  or  the  nitromethylxanthoxime, 
and  by  phosphorus  pentachloride  into  a  phosphoric 
derivative .  2-Bromo-2'- hydroxy-  5 '  -  methylbenzophen  - 
one,  m.  p.  7g*5°,  from  p-tolyl  methyl  ether  and 
o-bromobenzoyl  chloride,  is  converted  by  hot  alkali 
into  2 -methy lxanth one ,  m.  p.  125-5°  (lit.  105°) ;  it 
also  gives  a  single  oxime,  m.  p.  144-5°,  from  -which 
no  Beckmann  transformation  products  are  obtain¬ 
able.  2  -  Bromo  -  2'  -  methoxy  -  5'-  methylbenzophenone, 
m.  p.  50 — 51°,  obtained  by  inethylation  of  the 
hydroxy-ketone,  yields  a  single  oxime,  m.  p.  193°, 
the  configuration  of  which  {syn  with  reference  to  the 
bromophenyl  group)  is  shown  by  its  conversion  by 
methyl-alcoholic  potassium  hydroxide  into  3-(4- 
methoxy-m - iolyl) indoxazen ,  b.  p.  170°/0-5  mm.,  and 
by  phosphorus  pentachloride  into  o-bromobenzoic 
4-methoxy-m-toluidide,  m.  p.  130—131°. 

C.  Hollins.* 

Application  of  the  Hoesch  reaction  to  nitro» 
benzonitriles.  M.  Yamashita  (Bull.  Chem.  Soc. 
Japan,  1928,  3, 180 — 182). — Resorcinol  condenses  with 
p- nitrobenzoni trile  in  presence  of  ethereal  hydrogen 
chloride  and  zinc  chloride  (Hoesch,  A.,  1915,  i,  820)  to 
give  4-nitro-2'  :  4 '  -  dihydroxy  benzophenone ,  m.  p. 
203°  (cf.  Korczynski  and  Novakovski,  this  vol.,  523 ; 
dimethyl  ether,  m.  p.  123 — 124°).  Similarly,  ra-nitro- 
benzonitrile  affords  3-niiro-T  :  4' -dihydroxy benzo¬ 
phenone,  m.  p.  228°  ( dimethyl  ether ,  m.  p.  116—117% 
Phloroglueinol  with  m-  and  p-nitrobenzonitriles  yields 

3- nitro-,  m.  p.  194°,  and  4-nitro-2' :  4'  :  G'-trihydroxy- 

benzophenone,  m.  p.  246—247°,  respectively. 
o-Yitrobenzonitrile  does  not  condense  with  resorcinol 
or  phloroglueinol.  H.  Burton. 

Active  component4  of  paracoto  bark.  Syn¬ 
thesis  of  protocotoin  and  methylprotocotoixn 

E.  Spath  and  H.  Bretschneider  (Monatsh.,  1928, 
49,  429—437). — The  nitrile  of  piperonylic  acid  is 
condensed  with  phloroglueinol  in  dry  ether  in 
presence  of  zinc  chloride  and  gaseous  hydrogen 
chloride  and  the  resulting  ketimine  hydrolysed .  The 
crude  piperonoylphloroglueinol  is  partly  methylated 
with  diazomethane  and  the  products  are  separated  by 
fractional  distillation  in  a  high  vacuum.  The 
protocoin  obtained  had,  after  purification,  m.  p. 
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140—141°,  showing  no  depression  when  mixed  with 
the  natural  product.  Methylprotocotoin  was 
recovered  from  the  product  insoluble  in  alkali.  The 
transformation  of  natural  protocotoin  into  3  r  5-di- 
methoxy- 3" :  4/-methrjlenediozy-2-2^henylcumarone,  m.  p. 
117°,  by  the  action  of  ethyl  bromoacetate  and  sodium 
ethoxide,  proves  that  the  hydroxyl  group  of  proto- 
eotoin  is  ortho  to  the  carbonyl  group.  R.  A.  Pratt. 

Monoacetals  of  a-bnom  o  dib  enz  oylmethane . 
C.  Dufraxsse  and  A.  Gillet  (Bull.  Soe.  chim.,  1928, 
[iv],  43,  883 — 888). — Phenyl  «-bromo-pp-dIalkoxy-p- 
phenylethyl  ketones,  CHBrBz*CPh(OR)2,  are  prepared 
by  treating  the  dibromides  of  phenyl  p-alkoxystyryl 
ketones  with  alcohols  in  presence  of  potassium  acetate, 
and  also  by  the  addition  of  alcohols  to  phenyl  et-bromo- 
Q-alkoxystyryl  ketones  in  presence  of  sodium  alk- 
oxides.  Moisture  must  be  excluded  in  the  first 
method.  Phenyl  a -bromo-$$-dimetkoxy-$-phenylethyl 
ketone  has  m.  p.  91—92° ;  the  corresponding  diethozy- 
and  dipropozy- derivatives  have  m.  p.  70°  and  83 — 84°, 
respectively.  These  acetals  are  very  readily  hydro¬ 
lysed  by  small  amounts  of  acid,  and  the  bromine  is 
eliminated  quantitatively  by  boiling  alcoholic  potass¬ 
ium  hydroxide.  When  heated  they  lose  the  appro¬ 
priate  alcohol.  Phenyl  a-bromo-$-methozy-$-et]iozy- 
$-phenylethyl  keto?ie}  m.  p.  89—90°,  is  obtained  as  the 
main  product  in  each  of  the  four  methods  used  for  its 
preparation,  but  a  small  amount  of  the  second 
possible  racemic  modification  appears  to  be  formed  at 
the  same  time.  When  this  ketone  is  heated,  methyl 
alcohol  and  phenyl  a-bromo-P-ethoxystyryl  ketone 
are  produced.  H.  Burton. 

New  condensation  of  ketones  with,  phenols. 
11  Phorone  di-m-cresyl  ether.”  J.  B.  Niedbrl  (J. 
Amer.  Chem.  Soc.,  1928,  50,  2230— 2235).*—' Treat¬ 
ment  of  m-cresol  and  acetone  or  phorone  with  con¬ 
centrated  sulphuric  acid  yielded  a  condensation 
product,  termed  by  the  author  u  phorone  di-m-cresyl 
ether  ”  (I),  m.  p.  127°;  b.  p.  270°;  [a  better  name 

would  be  anlujdrodi  -  p  - 
Me*C6HyOMe2‘OH2  (4  -  hydroxy  -  2  -  methylphenyl)  - 
G<[  "  ]>CO  p  -  methyl  -  n  -  propyl  ketone]. 

Me*  C  6H3  •  CMe2  *  CH2  The  mechanism  of  form- 
(I.)  at  ion  appears  to  be  the 

addition  of  sulphuric  acid  to 
phorone,  elimination  of  sulphuric  acid  between  t lie- 
product  and  m-cresol,  and,  finally,  ether  formation. 
The  dibromo- derivative,  m.  p.  215°,  was  obtained  by 
bromination  in  carbon  tetrachloride,  and  the  tetra- 
nitro- derivative,  m,  p.  243°,  accompanied  by  p-(nitro-4- 
hydrozy-2-methylphenyl}i&ovaleric  add ,  m.  p.  108° 
{disodium  salt),  by  boiling  with  concentrated  nitric 
acid.  Chromic  acid  in  glacial  acetic  acid  oxidised  the 
compound  with  the  formation  of  dimethylm alonic 
acid  and  $A-hydroxy-2~methylphenylmovaleric  acid, 
m.  p.  107°  (dibromo -derivative,  m.  p.  140°). 

R.  K.  Callow. 

Condensation  products  [ketones  and  naphth- 
indanones]  from  aromatic  hydrocarbons  or  de¬ 
rivatives  thereof.  I.  G.  Farbenind.  A.-G. — See 
B.,  1928,  665. 

Action  of  magnesium  ethyl  bromide  on 
aeenaphthenequinone.  N.  Maxim  (Bull.  Soc. 


chim.,  1928,  [iv],  43,  769 — 1 778). — Magnesium  ethyl 
bromide  reacts  readily  with  aeenaphthenequinone, 
affording  9  :  1  Q-diethylacenaphthene - 9  :  10 -glycol,  m.  p. 
197°,  which  on  dehydration  with  glacial  acetic  acid  is 
converted  into  the  orange-yellow  9  :  10 -diethylidene- 
acenaphthene ,  m.  p.  140°,  and  not  a  p-pinacolin  as  in 
the  dehydration  of  9  :  1 0-diphenylacenaphtheneglycol 
(Beschke,  A.,  1909,  i,  917).  Oxidation  of  9  :  10-di- 
ethy lideneae enaph th ene  with  chromic  and  acetic 
acids  gives  aeenaphthenequinone  and  acetic  acid. 

R.  Brightman. 

Benzanthrone  derivatives.  I.  G.  Farbenind. 
A.-G. — See  B.,  1928,  598. 

Manufacture  of  benzanthrones.  I.  G.  Farben¬ 
ind.  A.-G, — See  R.,  1928,  666. 

Anthraquinone  derivatives.  I.  G.  Farbenind. 
A.-G,— See  B.,  1928,  598. 

Manufacture  of  1-anthraquinonyl  ketones. 

l.  G.  Farbenind.  A.-G.— See  B.,  1928,  665. 

Nitro-compounds  of  aryl  amino  ant  hr  aquin- 
ones,  their  derivatives  and  substitution  pro¬ 
ducts.  I.  G.  Farbenind.  A.-G. — See  B.,  1928,  665. 

Manufacture  of  chloroperylenequinones.  F. 
Bensa. — See  B,,  1928,  666. 

Cornin  :  a  glucoside  from  Cornus  florida,  L. 
E.  R,  Miller  (J.  Amer.  Pharm.  Soc.,  1928,  17, 
744 — 750). — Cornin  was  extracted  from  the  root  bark 
of  C.  florida t  L.,  by  cold  percolation  with  water.  The 
pure  material,  C19H2109*0Me,  has  [a]25  —180-6°  to 
—  181-4°,  and  m.  p.  182—183°  if  heated  rapidly.  It  is 
readily  soluble  in  water,  but  sparingly  soluble  in  the 
usual  organic  solvents.  It  hydrolysed  by  emulsin 
.and  is  thus  probably  a  p -glucoside  of  dextrose. 

B.  W.  Anderson. 

[Constitution  of]  sesamin.  S.  H.  Bertram, 
J.  P.  K.  van  dee  Steur,  and  H.  I.  Waterman 
(Biochem.  Z.,  1928,  197,  1 — 7).  Sesamin,  C18H1605, 

m.  p.  122-7°,  [a]f  +72-77°,  was  obtained  in  0*11 — 
0*27%  yield  from  sesame  oil  and  evidence  is  given 
that  it  is  2  :  2 '  -  dipiper  onyltetrahydrofuran .  On 
distilling  with  zinc  dust,  sesamin  gives  a  phenolic 
substance.  Oxidation  with  chromic  anhydride  in 
acetic  anhydride  at  40°  yielded  a  little  piperonylie  acid. 
Clowes  and  Pollens*  method  for  the  determination  of 
methylenedioxy-groups  was  found  untrustworthy  for 
piper onyl  derivatives,  but  indicated  that  two  such 
groups  were  present.  When  boiled  with  10%  alcoholic 
hydrochloric  acid,  sesamin  gave  a  compound,  m.  p. 
122°,  [a]D  + 121-5° ;  it  is  suggested  that  the  ether  of 
sec .  -  methy  lpiper  ony  1  alcohol  might  be  closely 
related  to  sesamin.  The  fact  that  the  refraction  of 
sesamin  was  considerably  higher  than  that  of  this 
ether  made  it  probable  that  sesamin  contained  a 
tetrahydxofuran  ring.  When  boiled  with  acetyl 
chloride,  sesamin  gave  an  oily  additive  compound, 
which  lost  acetyl  chloride  on  heating.  L.  C.  Baker, 

Kakishibu.  IV.  Constitution  of  shibuoL  III* 
S.  Komatsu  and  N.  Matsunami  (Mem.  Coll*.  Sci. 
Kyoto,  1928, 11,  205— 210).— The  tinctorial  properties 
of  shibuol,  its  azo-derivative,  and  its  metallic  salts 
have  been  compared  with  those  of  myricetin,  quer¬ 
cetin,  and  catechin  and  their  corresponding  derivatives. 
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Shibuol  closely  resembles  myricetin,  but  differs  from 
catechin  and  quercetin,  from  which  it  is  concluded 
that  the  number  of  free  hydroxyl  groups  present  in  the 
phenolic  portion  of  the  shibuol  molecule  is  probably 
the  same  as  in  myricetin.  Benzeneazoshibuol , 
C26H20O7N4,  is  obtained  in  85%  yield  as  a  reddish- 
brown  powder  by  coupling  shibuol  with  benzene- 
diazonium  chloride;  reduction  with  sodium  hypo¬ 
sulphite  yields  a  substance ,  C15Hu07N.  Shibuol, 
when  treated  with  zinc  dust  in  alkaline  solution  at 
50°,  yields  phloroglucinol  and  gallic  acid  (ef.  A,,  1923, 
i,  1197),  but  is  unaffected  by  zinc  and  acetic  acid  at 
50°  ;  with  magnesium  powder  and  acetic  acid  reduction 
occurs,  giving  a  soluble,  red  substance  similar  to  that 
obtained  with  flavones.  Reduction  of  ieirameihyl- 
shibuol  (cf.  following  abstract)  with  hydriodic  acid 
(cl  1*1 8)  at  130°  gave  a  violet, -brown  substance  in¬ 
soluble  in  ether,  but  readily  soluble  in  other  organic 
solvents ;  an  analysis  is  given  but  no  formula  is 
assigned.  ~  C.  W.  Shoffee. 

Kakishibu.  V.  M ethylation  of  shibuol.  S. 
Komatsu,  N,  Matsunami,  and  M.  Kurata  (Mem. 
Coll.  Sci.  Kyoto,  1928,  11,  21 1 — 21 6). — Shibuol  has 
been  methylated  using  methyl  sulphate  under  various 
conditions.  The  results  (below)  suggest  that  shibuol 
possesses  four  free  hydroxyl  groups  :  this  agrees  with 
the  formation  of  tetra- acetyl -shibuol  (A.,  1925,  i, 
950).  Shibuol  dimethyl  ether  is  obtained  as  a-  violet- 
brown  powder  when  methyl  ation  occurs  in  sodium 
carbonate  solution.  Shibuol  trimethyl  ether,  sinters 
at  220°,  m.  p.  260a  (decomp.),  is  obtained  as  a  yellow¬ 
ish-brown  powder  by  methylation  at  5°  in  alkali 
hydroxide  solution;  if  the  reaction  temperature  is 
raised,  shibuol  ieirameihyl  ether  is  also  obtained  as  a 
brown  powder  sintering  at  200°,  m.  p.  230—240°,* 
which  is  insoluble  in  alkali,  A  specimen  of  shibuol 
tetramethyl  ether  prepared  from  the  tri methyl  ether 
(methyl  iodide  and  silver  oxide)  had  m.  p.  208—210°. 
An  aceiylshibuol  trimethyl  ether  was  also  obtained. 

C.  W.  Shoppes, 

Toad  poisons.  I.  Composition  of  Chinese 
drug'  44  Sense. M  II.  Poisonous  constituents  of 
secretion  of  Japanese  toad  ( Bufo  bufo  japonieus ) . 
M.  Kotake  (Annalen,  1928,  485,  1—11,  11—20,  and 
Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1928,  7,785—789, 
790—804)—!.  Extraction  of  powdered  "  Senso ” 
with  alcohol  affords  bufagin,  C23H3307,  m.  p.  220— 
22 1°  (cf.  Shimizu,  A.,  1916,  i,  698;  ICodama,  Act. 
Sc  hoi.  Med.  Univ.  Imp.  Kyoto,  1920,  3,  III,  299; 
192  L  4,  II,  213;  1922,  4,  III,  355),  Reduction  of 
bufagin  with  hydrogen  in  presence  of  palladium- 
black  and  alcohol  gives  a  mixture  of  u-tetrahydro- 
bufagin  +2H20,  m.  p.  130—140°,  m.  p.  (anhydrous) 
225—230°  (acetyl  derivative,  m.  p.  238°),  and  (3 -tetra- 
hydrobufagin,  m.  p.  208—210°.  Acetylation  of  this 
last  compound  gives  a  mixture  of  the  a-acetyl  deriv¬ 
ative  together  with  the  ^-acetyl  derivative,  m.  p. 
254—257°;  the  same  mixture  is  produced  when 
diacetylbufagin ,  m.  p.  196—197°,  is  reduced  catalytic- 
ally.  Oxidation  of  bufagin  with  chromic  anhydride 
in  acetic  acid  yields  bufagone ,  02gH3607,  m.  p.  232— 
235°  (oxime,  in.  p.  170—173°),  which  is  not  capable  of 
being  aeetylatecL  Bufagin  contains  an  acetyl  group 
(hydrolysis  with  potassium  hydroxide). 


Bufalin  chloride,  m.  p.  218—220°  (cf.  Kodama,  loo . 
cit.)s  is  obtained  by  the  action  of  hydrogen  chloride  on 
the  bufagin-free  extract  of  "  Senso 2 ?  It  is  converted 
by  acetic  anhydride  and  sodium  acetate  into  acetyl- 
anhydrobufalin ,  C29H3eOG,  m.  p.  221—225°,  and 
oxidised  by  chromic  and  acetic  acids  to  bufalinone 
chloride ,  m.  p.  251—252'°.  When  this  is  heated  with 
acetic  anhydride  and  sodium  acetate  anhydrobufalin- 
one,  C27H3205,  m.  p.  181—183°,  is  obtained. 

II.  Extraction  of  the  skins  of  Bufo  bufo  japonieus 
with  alcohol  and  subsequent  removal  of  fat  and 
cholesterol  gives  0*7%  of  gamabufotalin  (I),  C27H3S06, 
m.  p.  261—263°  with  frothing  (diaceiyl  derivative, 
m,  p.  225°),  which  is  hydrolysed  by  alcoholic  potass¬ 
ium  hydroxide  to  gamabufoialinic  acid ,  C24H3606,  m.  p, 
207—209°  (decomp.),  and  formic  acid.  Reduction  of 
(I)  with  hydrogen  in  presence  of  palladium- black 
gives  hydrogamabufoialin,  C24H3805,Et0H,  m.  p. 
131—133°,  together  with  an  amorphous,  acidic 
substance.  The  action  of  concentrated  hydrochloric 
acid  on  (I)  is  to  furnish  anhydrogamabufotalm,  m.  p. 
263°  with  frothing.  Treatment  of  (1)  with  95% 
formic  acid  gives  after  20  hrs.  at  12—15°  a  diformyl 
derivative,  m.  p.  156—157°,  after  2  days  at  27—30° 
a  substance ,  C57H72013,  m.  p.  212—214%  and  after 
3  days  an  uncrystallisable  product.  These  reaction 
products  are  converted  by  concentrated  hydrochloric 
acid  into  anhydrogamabufotalin. 

When  the  residue  from  the  alcoholic  extract  of  the 
toad  skins  after  removal  of  fat,  cholesterol,  and 
gamabufotalin  is  treated  with  ethereal  hydrogen 
chloride,  gamabufalin  chloride ,  C27H3905C1,  m.  p. 
217 — 219%  is  obtained.  This  is  converted  by  treat¬ 
ment  with  acetic  anhydride  and  sodium  acetate  into 
acetylanhydrogamabufalin,  C29H40O6,  m.  p.  227—229°. 
A cetylgamabufalin,  m.  p.  256—258°,  is  obtained  by 
acetylation  of  the  above  residue.  H.  Burton. 

Hydrogenation  of  acyclic  ierpenes.  S.  Sabetay 
and  J.  Berger  (Bull.  Soe.  chiixn,  1928,  [iv],  43,  839 — 
S45) . — Catalytic  reduction  of  rhodinol,  b,  p.  113 — 
11 5°/ 16  mm.,  dm  0*8654,  1*463,  [*]“»  -3*78°  in 

75%  alcohol,  by  the  ITokin-Willstatter  method  gives 
di hy drorhodinol  (y7j -dime thy loctanol),  b.  p.  109— 
109*5°/15  mm.,  d*  0-830,  n\*  1*437,  [«]%  -3*67° 
(acetate,  b.  p.  115*5— 110° /IS  mm.,  n\]  1*4283), 
which  has  an  odour  resembling  rose.  When  geraniol 
is  completely  hydrogenated  the  product  appears  to  be 
identical  with  the  alcohol  obtained  from  y -dimethyl- 
octylamine  and  nitrous  acid  (Wallach,  A.,  1912,  I, 
569).  Reduction  of  citronellal  affords  a  dihydro- 
citronellal,  b.  p.  81*5— 82%/I3  mm.,  d'J  0*822,  n}\ 
1*4273,  [a]jf  -(-10*8°  (cf.  von  Braun,  A,,  1924,  i,  3). 
The  aldehyde  grouping  was  not  reduced  in  any 
experiment.  H.  Burton. 

Citronellal  and  rhodinal.  A.  Verley  (Bull. 
Soc.  china.,  1928,  [iv],  43,  845— 854).— Pure  citro- 
nellal,  b.  p.  82°/2  mm.,  d g  0*8682,  nf>  1*4534,  [d]D 
+  9*19°,  gives  a  homogeneous  semicar bazone,  in.  p. 
83*5°.  From  this  and  a  study  of  the  dispersion  curve 
it  is  concluded  that  citronellal  exists  in  one  form  only. 
When  citronellal  cyanohydrin  Is  distilled  in  a  vacuum, 
hydroxyeitronellal,  b.  p.  116°/5  mm.,  d15  0*931, 
1*456,  a20  +8*3%  results.  This  compound  is  also 
obtained  by  treating  citronellahenolacetate  with 
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dilute  alkali.  When  hydroxycitronellal  is  heated  in  a 
vacuum  with  0*05  part  of  kieselguhr  there  is  obtained  a 
mixture  of  p~?sopulegol  (pulegol)  and  rhodinal, 
together  with  a  product,  O10H24O,  Rhodinal  (semi- 
carbazone,  m,  p.  75*5°)  has  b,  p.  83°/2  mm.,  ctj  0*8700, 
[a]j,  +1°  10',  when  purified  through  its  hydrogen  sul¬ 
phite  compound  and  is  also  homogeneous.  Oxidation 
of  rhodinol  with  sodium  diehromate  gives  resinous 
products  together  with  rhodinal,  which  is  trans¬ 
formed  immediately  into  p-isopulegol,  b.  p.  90°/ 
10  mm.,  0*9275,  and  finally  oxidised  to  pulegone. 
The  menthone-like  odour  of  this  ketone  is  probably 
the  reason  for  the  statement  that  rhodinol  can  be 
transformed  into  menthone  (Bar bier  and  Bouveault, 
A.,  1896,  i,  491).  H.  Burton. 

Rearrangement  of  ozonides.  A,  Verley  (Bull. 
Soc.  chim.,  1928,  [iv],  43,  854— 857).— The  ozonides  of 
citronellal,  citral,  and  geraniol  undergo  considerable 
transformation  from  the  a-  to  the  p-form,  probably 
during  decomposition  of  the  ozonides  (cf.  A.,  1925,  i, 
406).  The  following  rules  are  postulated  to  explain 
the  author's  work  on  the  action  of  ozone  on  unsatur¬ 
ated  compounds  :  (a)  when  the  double  linking  is 

“  privileged  ”  (e.g.,  cinnamic  acid)  decomposition  is 
normal ;  (6)  in  compounds  containing  an  “  indifferent 
double  linking  (cm.,  oleic  acid)  the  changes 

<—  CH>CH'CH>CH«  — > 


OH-CH-CH2-OH2 

v03" 


CH.-CH-CH-CH, 

son 


CH„  CII,  CH  CH  .I,  , 

2  VQ/  may  take  place  and  numerous 

by-products  result ;  (c)  if  the  ozonide  is  formed  on  a 
double  linking  bordering  on  a  “  privileged  ”  position 
(e.g.,  citronellal),  a  partial  transformation  takes 
place.  H.  Burton. 

Production  of  inactive  menthol.  Rheinische 
Kampfer  Farr.— See  B.,  1928,  691. 


Complete  resolution  of  externally  compens¬ 
ated  acids  and  bases.  A.  W.  Ingersoll  (J.  Amer. 
Chem.  Soc.,  1928,  50,  2264—2267 ;  cf.  A,,  1925,  i, 
814). — In  the  method  previously  described  (loc.  cit).} 
after  separation  of  the  less  soluble  salt,  e.g.,  l-B,d-A, 
from  the  mixture  of  dl- B  and  d- A,  the  residual  mixture 
of  bases  dl- B  and  d-B  was  combined  with  the  dl-form 
of  the  same  acid  and  d- BJ-A,  for  instance,  separated 
from  the  mixture  of  salts  dl-B.dl-A,  d-B,d-Ai  and 
Alternatively,  the  half-racemic  salt  d-B,dl-A 
may  be  formed,  and  be  less  soluble,  and  the  applic¬ 
ation  of  this  process  to  the  separation  of  the  second 
component  of  an  externally  compensated  base,  iso - 
diphenylhydroxyethylamine,  has  now  been  accom¬ 
plished,  d-Camphor- 1 0-sulphonic  acid  yielded  d-iso- 
diphenylhydroxyeihylamin  e  d -camphor- 10 -su  Iph  onaie 

(+H20),  m.  p.  207—208°  (anhydrous),  from  which  the 
cZ-base  was  obtained  (cf.  Read  and  Steele,  A.,  1927, 
557).  The  base  recovered  from  the  mother-liquors  of 
the  d-base-d-acid  salt  was  treated  with  dZ-camphor- 
sulphonic  acid,  and  the  bbase-dl-acid  salt  (-fH20), 
m.  p,  206—207°  (anhydrous),  was  separated,  and 
yielded  the  pure  Z-base.  The  1-base-d-acid  salt 
(+H20),  m.  p.  205—206°  (anhydrous),  d-base-dl-acid 
salt  (similar  to  the  Z-base-dZ-acid  salt),  and  dl-base- 
dbacid  salt  (+H20),  m.  p,  198—199°  (anhydrous), 
were  also  prepared.  R.  K.  Callow. 


14  Furylangelic  ”  acid.  A.  S.  Carter  (J.  Amer, 
Chem.  Soc.,  1928,  50,  2290 — 2305). — “  Furylangelic  ” 
acid,  m.  p.  95-5— 97°  (cf.  Baeycr  and  Tonnies,  A., 
1877,  ii,  746 ;  Tonnies,  A.,  1879,  915),  was  prepared  in 
80%  yield  by  heating  furfuraldehydc  with  sodium 
butyrate  and  butyric  anhydride.  Ozonolysis  yielded 
carbon  dioxide,  propionic  acid,  and  possibly  oc-keto- 
butyric  acid,  whilst  oxidation  by  acid  or  alkaline 
permanganate  yielded  acetic  and  propionic  acids. 
These  facts  support  the  assumption  of  the  structure 
of  p-2-furyl-a-ethylacrylic  acid  for  furylangelic  ” 
acid  which  would  be  expected  from  the  known  course 
of  the  Perkin  reaction.  Tonnies’  preparation  of 
azelaic  acid  from  “  furylangelic  ”  acid  (loc.  cii.)  is  not 
in  accord  with  this,  and  his  work  was  repeated. 
Reduction  of  “  furylangelic  ”  acid  by  sodium  amalgam 
yielded  a-furfurylbutyric  acid,  b.  p.  about  174°/ 
46  mm.,  which,  by  the  action  of  bromine  water  and 
silver  oxide,  yielded  butyrofuronic  acid  (A«-hepten- 
y-one-as-dicarboxylic  acid),  m.  p.  149—150°  (Tonnies 
gives  140—142°).  Reduction  of  butyrofuronic  acid 
by  red  phosphorus  and  hydriodic  acid  yielded  no 
product  similar  to  that  obtained  by  Tonnies,  but 
a-ethylpimelic  acid,  m.  p.  41—43°,  and  a  small  amount 
of  keptan-y-onc- oce-d icarboxylic  acul,  m,  p.  83 — 84*5°, 
which  appeared  to  be  an  intermediate  product.  The 
latter  acid  was  prepared  from  “  furylangelic  JJ  acid 
by  the  action  of  hydrogen  chloride  in  alcohol  and 
hydrolysis  of  the  ethyl  ester,  b.  p.  198 — 200°/25  mm,, 
thus  obtained.  It  was  reduced  by  red  phosphorus 
and  hydriodic  acid  to  ethylpimelic  acid. 

R.  K.  Callow. 

Styrylpyrylium  salts.  X,  Anhydropyrylium 
bases  and  spiropyrans  derived  from  dibenzyl 
ketone.  R.  Dickinson,  I.  M.  Heilrron,  and  F. 
O'Brien  (J.C.S.,  1928,  2077—2082 ;  cf.  A,,  1927,  884; 
also  Dilthey  and  Wubken,  this  vol.,  767). — Salicyl- 
aldehyde  and  dibenzyl  ketone  readily  condensed  in 
the  presence  of  piperidine,  giving  2-hydroxy- a-phenyl- 
styryl  benzyl  ketone  (I),  m.  p.  177°  (semicar bazone, 
m.  p.  196°;  methyl  ether ,  m.  p.  140—141°),  but  in  the 
presence  of  hydrogen  chloride  2-benzylidene-3 -phenyl- 
A^-benzopyran  (II),  m.  p,  115°,  and  (in  small  quantities) 
3  :  3 '  - diphenyld i benzospiiopyran , 

^H|CPh>c<CFh:9H  mp  197^  were  obtained.  The 

L-&LL4  1  i  j 

spiropjr&n  was  obtained  directly  as  the  sole  product 
of  the  action  of  hydrogen  chloride  on  mixtures  of  (a) 
salicylaldehyde  (2  rtiols.),  dibenzyl  ketone  (1  mol.) ;  (6) 
salicylaldehyde  (I  mol.),  I  (1  mol.) ;  or  (c)  salicylalde¬ 
hyde  and  II  (cf.  Decker  and  Fellenberg,  A.,  1909,  i, 
950 ;  Ruhemann  and  Levy,  J.C.S.,  1913,  103,  551). 
Dibenzyl  ketone  and  p-naphthol- 1  -aldehyde  yielded, 
in  the  presence  of  piperidine,  only  2-benzylidene- 
3-phenyl~A3-p-naphthapyran,  but  with  hydrochloric 
acid  both  this  substance  and  smaller  quantities  of 
3  :  3'-diphenyldi~p-naphtha.spir0pyran  (monohydrate, 
m.p.  248°)  were  formed.  The  latter  was  prepared  in 
better  yield  by  the  action  of  hydrogen  chloride  on 
a  mixture  of  dibenzyl  ketone  (1  mol.)  and  naphthol- 
aldehyde  (2  mols.).  Observations  of  colour  formation 
on  heating  in  inert  solvents  and  on  styrylpyrylium 
salt  formation  with  acids  in  the  cases  of  3f-  and 
3  -methylbenzo- p-  naphthsuspf  ropyrans  showed  that, 
contrary  to  the  expressed  opinion  of  Dilthey  and 
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Wubken  {loo,  cit .),  the  two  processes  were  not 
analogous.  R.  J.  W.  Le  F£vre, 

Ethylene  ethers  by  cyclisatlon  of  chloromethyl 
ethers,  S.  Sabetay  and  G.  Sandulesco  (Bull, 
Soc.  chim.j  1928,  [iv],  43,  904—906). — -When  cyclo- 
hexane-1  :  2-diol  di(chlororaethyl)  ether  is  treated  with 
finely- divided  sodium  in  presence  of  benzene  there  is 

obtained  the  dioxan,  b.  p.  65*5—66*5°/ 

20  ram.,  dm  1*035,  nf>  1*4585,  together  with  undistill- 
able  products  (cf,  Palfray  and  Sabetay,  this  voL,  1130). 

When  piperonalsemicarbazone  is  heated  with 
sodium  eth oxide  in  an  autoclave  (cf.  Wolff,  A.,  1912, 
i,  988)  3  :  4-methylenedioxy toluene,  b.  p.  80—81°/ 
14  mm.,  nn  1*533,  is  obtained.  H.  Burton, 

Manufacture  of  condensation  products  derived 
from  thionaphthen-2  :  3-dicarboxylic  acid,  I.  G. 
Farbenind.  A.-G. — See  B.,  1928,  635. 

Manufacture  of  2  : 3-phthaloylthionaphthen 
and  derivatives  thereof,  I.  G.  Farbenind.  A.-G.— 
See  B.,  1928,  635. 


Derivatives  of  ^-indoxyls/n  roc  j/cfohexane. 
R.  L.  Betts  and  S,  G.  P.  Plant  (J.C.S.,  1928,  2070 — 
2074;  cf.  A:,  1927,  765).— Alkali  fusion  of  the 
appropriate  alkylated  1  -anilinocycZohexane- 1  -  carb¬ 
oxylic  acids  gave  10 -methyl-,  m.  p,  164°,  8-methyl-, 
m.  p.  197°,  4-methyl-,  m.  p.  189°,  and  8  :  10-dimethyl- 
ip-mdoxyh’pimcjclohexane,  m.  p.  190°.  Acetylation 
(least  easy  with  the  8-methyl  and  8  :  10-dimethyl 


compounds)  gave  the  1 -acetyl  derivative  in  each  case 
(m.  p.  144°,  226°,  102°,  and  96°,  respectively).  By 
the  action  of  dilute  nitric  acid  the  following  nitro¬ 
compounds  were  obtained  :  ( ? )8-nitro-l0-methyl-ii 

indoxylspivocyclohexane,  m.  p.  158°,  ( ?)10 -niiro-8- 
methyl-tp-indoxylspirocyclohexane,  m.  p.  273—274°, 
( ^lO-niiroA-methyl-tjf-indoxylspiTQcyclohexane,  m.  p. 
198°,  ( ?)10-m7ro-4  :  7  -  dime  thyl-xfi- i  ndoxyhpiro  eye  1  o  - 

hexane,  m,  p.  141°,  and  (  ty-nitro- 8  :  10 -dimethyl-^- 
indoxyhpiTOoyolohexane,  m.  p.  183—184°  (decomp.), 
all  giving  characteristic  sparingly  soluble  sodium 
derivatives  with  aqueous  sodium  hydroxide. 

The  following  compounds  were  prepared  incident¬ 
ally  :  l-p-toluidino- l-cyanocyc\ohexane,  m.  p.  76° ; 
1  -p-toluidinocyclohexane-l-carbozylamide,  m.  p.  156° ; 
1  -p-toluidinocyelohexane- 1 -carboxylic  acid,  m.  p.  172°; 
1  -o-toluidino- 1  -cyanocyclohexane,  m.  p.  72°;  l-o- 
ioluidinocyclohexane-  1-carboxylamide,  m.  p.  143°; 
l-o-toluidinocyclohexane- 1  -carboxylic  acid t  m.  p.  117°; 
1-2'  :  4r-dimethylanilino-\-cyanocyc\ohexane,  m.  p. 
115—116°  ;  1  -  2/  :  4'-  dimethylanilinocyclohexane  - 1  - 
carhoxylamide ,  in.  p.  133°;  l-2f  ;  4 f -dimethylanilino- 
oyclohexane-l-carboxylic  acid,  m,  p.  125° ;  l-anilino- 
1  -cyano-4-methylcyclokexane,  m.  p.  107°;  l-anilino-4- 
methyloyolokexane- 1  -carhoxylamide ,  m.  p.  161° ;  1-anil- 
ino-4-methyloyolohexane-l-carboxylic  acid,  m.  p.  179° ; 
1  -p-nitroanilino-l -cyanocyclohexane,  in,  p.  134°;  1-p- 
n itroanilinocyclohexane  - 1  -carhoxylamide,  m .  p .  217°; 
1  -p-nitroanilinocyclohexane- 1  -carboxylic  acid ,  m.  p. 
201°  ;  1-p-aminoan ilinocxc\ohexane-\-carboxidic  acid » 
m.  p.  216—217°. 


The  anilinocydbhexanecarboxylic  acids  described 
dissociated  on  distillation  into  the  corresponding 
alkylated  aniline  and  h1-c?/c7ohexenc-l -carboxylic  acid 
(cf.  A.,  1925,  i,  1271).  R.  J.  W.  Le  F^vre. 

Reduction  of  pyridine  hydrochloride  and 
pyridinium  salts  by  means  of  hydrogen  and 
platinum  oxide  platinum-black.  XVIII.  T,  S. 
Hamilton  and  R.  Adams  (J.  Amer.  Chem.  Soc.,  1928, 
50,  2260 — 2263). — Hydrogen  and  platinum-black  from 
platinum  oxide  (cf,  Adams  and  Shriner,  A.,  1923,  ii, 
773  ;  Adams,  Voorhees,  and  Shriner,  this  vol.,  600)  may 
be  used  for  the  reduction  of  pyridine  hydrochloride 
and  pyridinium  salts,  although  pyridine  itself  is  a 
catalyst  poison.  Absolute  alcohol  is  the  best  solvent. 
Traces  of  ferrous  salts  do  not  affect  the  reaction. 
The  following  compounds  are  reduced  quantitatively 
to  the  corresponding  hexahydro- derivatives  :  pyridine 
hydrochloride  and  phenyl-,  n-butyl-,  ethyl-,  benzyl-, 
c  arb  e  t  h  oxy  m  ethyl  - ,  (3- hydroxy  ethyl-,  and  y- hydroxy - 
propyl-pyridinium  chlorides.  The  pyridinium  salts 
are  more  readily  reduced  than  pyridine  hydro 
chloride.  R.  K.  Callow. 


Action  of  magnesium  phenyl  bromide  on 
methyl  o-cyanobenzoate .  1 : 3-Diphenyldihydro- 
isomdole.  D.  R.  Boyd  and  D.  E.  Lad  hams  (J.C.S.. 
1928,  2089 — -2093).— Methyl  o-cyanobenzoate  was 
quantitatively  converted  by  magnesium  phenyl 
bromide  in  ethereal  solution  into  1  -hydroxy- 1  :  3  di- 
phenylisoindole  hydrobromide,  decomp.  220° ;  this 
with  sodium  carbonate  gave  the  free  base,  m.  p.  192*5° 
(decomp.),  the  reactions  of  which  in  solution  are  best 
explained  by  the  equilibrium  :  COPh*C8H4*CPh!NH 
— (jJPlrOH 

1  CFh=N 


Hydrolysis  (dilute  sulphuric 


acid)  easily  gave  o- dibenzoylbenzene ;  reduction  (zinc 
dust  and  acetic  acid)  yielded  only  small  quantities  of 
(probably  tram,  racemic)  1  : 3 -diphenyldihydroiso- 
indole,  m.  p.  109°  [hydrochloride,  m.  p.  270—280° 
(decomp.) ;  nitroso- derivative,  m.  p.  175—175*5°, 
monobenzoyl  derivative,  m.  p.  236° ;  p - toluenesulphonyl 
derivative,  m.  p,  about  225°  (decomp.)],  and  much 
cl ipheny lbenzf uran  formed  owing  to  reduction  of 
o-dibenzoylbenzene  produced  by  hydrolysis. 

R.  J,  W.  Le  Fevre. 


Manufacture  of  4«alkyl  quinolines  and  deriv¬ 
atives  thereof.  Schering-Kahlbatjm  A.-G. — See 


B.,  1928,  730. 

Quinoline  derivatives,  R.  Hijpe  and  A. 
Schramme  [with  A.  Windatjs]  (Z.  physiol.  Chem., 
1928,  177,  315 — 320). — Reduction  of  the  oxime,  m.  p. 
201°,  of  2-quinolylacetaldehyde  with  hydrogen  in 
presence  of  platinum -black  and  acetic "  acid  gives 
(3-2 -quinolylethylamine,  m.  p.  174°  (hydrochloride,  m.  p. 
212° ;  pier  ate,  m.  p.  209°  after  sintering),  but  with 
sodium  and  alcohol  as  the  reducing  agent  3-1  :  2  :  3  :  4- 
tetrahydroquinolylethylamine,  b,  p.  188° /1 6  mm.  when 
purified  through  the  dihydrochloride ,  m.  p.  230°,  is 
formed.  Reduction  of  4-nitropyrogallol  trimethyl 
ether  with  stannous  chloride  yields  the  corresponding 
ammo-derivative  (I),  b.  p.  150°/2  mm.  (hydrochloride, 
m.  p.  200° ;  cklomaceiyl  derivative,  m.  p.  85°).  When 
(I)  undergoes  the  Skraup  reaction  6:7:  8-trimetkoxy • 
quinoline,  m.  p.  80°  (picrate,  m.  p.  181°),  results, 
6:7:  8  -  Trim  ethoxy -2 -meihylquinoline  (picrate ,  m.  p. 
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142  ;  oxalate,  m ,  p.  148°)  has  in.  p.  73°  and  condenses 
with  chloral,  giving  aaa4nWoro-y*6  ;  7  :  S-trimelhoxy- 
2-qn inolylpropan-^-ol,  m.  p.  J 14°.  When  a  mixture  of 
(I),  pyruvic  acid,  benzaldchyde,  and  a  small  amount 
of  alcohol  is  heated  on  the  steam-bath  6:7:  8-tri- 
methoxy-2-pkenyleinchoninic  acid  (trimefchoxyato- 
plian).  m.  p.  174 — 175°,  is  produced. 

H.  Burton. 

Antiseptic  compounds  :  further  derivatives  of 
anilquinoline.  C.  H.  Browning,  J.  B.  Cohen,  S. 
Ellingwokth,  and  R.  Gulbransen  (Proc.  Roy.  Soo., 
1928,  B,  103,  404— 411)  —  In  continuation  of  previous 
work  (A.,  1924,  i,  990)  a  number  of  new  anils  have  been 
prepared  by  condensing  the  appropriate  nitroso- 
compound  with  a  derivative  of  2 -methylquinoline, 
and  the  antiseptic  action  of  these  new  anils  has  been 
investigated.  The  following  new  intermediate  com¬ 
pounds  are  described :  methyl  2-methyl-Q-quinolyh 
carbamate  (in.  p.  182—183°)  from  methyl  chloro- 
formate  and  6-amino-2-metliyIquinoline ;  ethyl 
2 -methyl- &-quinolylcarbamate  (m.  p.  150*5°) ;  S-acei- 
amido  -  2  -  methyl  -  p  -  naphthoquinoline  methochloride 
derived  from  S-acetamido-2-methyl-^-naphihoqmnoline, 
ni.  p.  235— 237 which  is  prepared  by  the  acetylation 
of  $-amino-2~methyl-$-naphthoquinoline,  m.  p,  169— 
170°,  itself  obtained  by  the  reduction  of  the  previously 
known  3-nitro-2-methyl-fbnaphthoquinoline,  m.  p. 
166—167° ;  6  -  phenylca rbamido  -  2  *  me ihylquin oline , 
decomp,  above  220°  (metkosulpkate  and  methoacetate) ; 
p-nitrosocydohexylaniline,  m.  p.  91—93°. 

W.  O.  Keemack. 

Metabolism  of  tryptophan.  II.  Synthesis 
of  6**  and  8-methylkynurenie  [4-hydroxyquin- 
oline-2-carb  oxylic  ]  acids.  W.  Robson  (Bio- 
chein.  J.,  1928,  22,  1157 — 1164). — p-Toluidine  and 
ethyl  aeetoaeetate  were  converted  into  4 -hydroxy - 
2  :  6-dimethylquinoline.  This,  with  phosphorus  oxy¬ 
chloride  and  pentaehloride,  gave  4~chloro-2 :  ti-dimethyl- 
quinoline,  b.  p.  119°/3*5  mm.,  m.  p.  69—70°.  On 
treatment  with  sodium  methoxide  this  compound 
gave  4-methoxy-2  :  6 - dimethylquinoline,  in,  p.  108*5— 
107°,  which  with  benz aldehyde  gave  4-meihoxy-2- 
siyryLB-methylquhioline,  m.  p.  140—141°  (hydro- 
chloride ,  m,  p.  204°).  This  compound,  when  oxidised 
in  acetone  solution  with  potassium  permanganate, 
afforded  4 -methoxy- %-methylquinoli ne-2-carboxylic  acid, 
m.  p.  228°,  converted  by  boiling  hydrobi* ,mie  acid 
into  4-hydroxy- 6 -methylquinoline-2  -  ca  rbotfglic  acid 
{ %-methylhy nurenic  acid),  in.  p.  279°  (decomp.)  {barium 
salt). 

The  synthesis  of  8-methylkynurenie  acid  followed 
similar  lines  :  o-tohiidine  — >  4-hydroxy-2  :  8-di- 
methylq  uinoline  — >•  4- ethoxy -2  :  8 - dimethylquinol ine, 
m,  p.  55°  (by  the  action  of  ethyl  p-toluenesulphonate 
on  the  preceding  compound)  — >  4 -ethoxy -2-styryl-8- 
methylqu in o line ,  m.  p.  115 — 116°,  ■— >  4-ethoxy-B- 
methylquinoline - 2- carboxylic  acid  — >  4-hydroxy -B- 
methylquinoline-2-carboxylic  acid  (8 -meihylkynurenic 
acid),  m.  p.  266°  (barium  salt).  S.  S.  Zilva. 

Preparation  of  quinoline  derivatives.  I.  G, 
F arbenin d.  A.-G. — See  B,?  1928,  601. 

Manufacture  of  derivatives  of  substituted 
quinoline  carboxylic  acids.  Soo.  Chem,  Ind.  in 
Basle. — See  E.,  1928,  730. 


1  -o-ChlorophenyI-3-methyI-5  -pyrazolone  and 
its  derivatives.  Z.  Tomasik  (Rocz,  Chem.,  1928, 
3 ,  345—348 )  *-o- Chlorophenylhy  drazine  condenses 
with  ethyl  aeetoaeetate  to  yield  1  - o -chlorophenyl-3- 
methyl- 5 -pyra zolone,  m.  p.  199°  (4 -benzylidene  deriv¬ 
ative,  in.  p.  157°  ;  4 - o-nitrobenzylidene  derivative,  m.  p. 
160°),  which  when  condensed  with  o-nifcrobenzalde- 
hyde  yields  o  -  nitrophenylbis  -  (1  -  o  -  chlorophenyL3- 
methyl- 5 -pyrazolonyl ) methane >  m.  p,  249°, 

R>  Truszkowski, 

Replaceability  of  certain  methylene  groups  and 
relation  of  constitution  to  stability  of  a  C  :  C 
linking.  H.  V.  Moyer  and  F.  B.  Bains  (J.  Amer. 
Chem,  Soc.,  1928,  50,  2293— 2297),— The  reaction 
which  occurs  between  diphenylformamidine  and  the 
benzylidene  derivative  of  methyl isooxa zolone ,  in 
which  the  benzylidene  group  is  replaced  by  the 
anilinomethylene  group,  has  now  been  found  to  take 
place  in  the  case  of  aldehyde  derivatives  of  certain 
heterocyclic  compounds,  particularly  those  in  which 
the  benzylidene  group  is  readily  removed  by  hydro¬ 
lysis  with  dilute  acids  or  heating  with  phenyl- 
hydrazine.  Thus  4-benzylidene-3-phenyBsooxazolone 
yielded  4  -  anilinomethylene  -  3  -  phenyli soo xazolone 
when  heated  with  diphenylformamidine,  and  the  same 
reaction  occurred  with  the  piperonylidene,  anisyl- 
idene,  m-nitrobenzylidcne,  and  cinnamylidene  deriv¬ 
atives,  but  not  with  the  furfurylidene  derivative. 
The  benzylidene  and  piperonylidene  derivatives  of 
1 -phenyl -3 -methvlpyrazolone  yielded  similarly  the 
4  -  anilinomethylene  derivative,  1:3-  Biphenyl  - 
benzylidenepyrazolone  yielded  the  4-anilinomethylene 
derivative,  but  1  :  3-diphenvlpyrazolone  yielded  both 
this  and  bisdiphenylpyrazolone.  3  -  Hydroxy  - 1  - 
phenyl  -  4  -  benzylidenepyrazolone  or  the  4  -  anisyl- 
idene  derivative  yielded  the  4 -anilinomethylene  deriv¬ 
ative,  in.  p.  272 — 273°,  also  obtained  from  3-hydroxy- 
1  -phenvlpyrazolone.  3 -Phenyl-  and  3-methyl-4- 
benzylidenepyrazolones  did  not  react,  and  3 -methyl- 
pyrazolone  reacted  with  difficulty  to  give  the  4-anilino¬ 
methylene  derivative,  m.  p.  204°.  The  benzylidene 
derivative  of  3-phenylrhodanine,  m.  p.  192°,  yielded 
the  5 -anilinomethylene  derivative,  m.  p.  247°,  but  the 
cinnamylidene  derivative  did  not  react.  Benzyl¬ 
idene- o-tolylthiazolidone  did  not  react.  Benzyl¬ 
idene  derivatives  in  which  the  methylene  carbon  was 
not  part  of  the  ring,  a-phenyleinnamonitrile,  m-nitro- 
benzylideneacetylacetone,  cinnamylideneacetylacet- 
one,  and  acetylcoumarin,  did  not  react.  Phenyl 
styryl  ketone  yielded  the  anil,  m.  p,  168°,  which  was 
also  prepared  by  heating  the  ketone  with  aniline 
and  sodium  acetate;  the  p -chloroanil,  m.  p.  167°, 
and  p 4olilf  m.  p.  170°,  were  obtained  in  a  similar 
wav.  R.  K.  Callow, 

Aromatic  derivatives  of  substituted  acei- 
amidoace tones.  H.  B.  Bakin  and  R.  West  (J. 
Biol  Chem.,  1928,  78,  757—764 ;  c£*  this  vol.,  874).— 
a- A  cetamido-a-pkenylacet  oxime  has  m.  p.  152° ; 
tt-amino-ct-phenylacetone  hydrochloride  gave,  with 
potassium  cyanate,  4 -phenyl-5-methylglyoxalone,  m,  p. 
287—289°,  and,  with  potassium  thiocyanate,  2-thiol- 4- 
phenyl-B-methylghjoxaline,  m.  p.  290 — 295 h  a-Amino- 
a-benzylacetone  hydrochloride,  in.  p.  130 gave  4-benzyl- 
5-meihylglyoxalone,  m.  p.  270°  (darkening  at  250°) 
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and  24hiol-4-benzyl-5-meihylglyoxaline,  ru.  p.  279— 
280° ;  with,  ammonia  it  gave  2  ;  o-dibenzyl-Z  :  6-di- 
methylpyrazine ,  in.  p.  02—94°,  a-Acetcmido- a-p- 
hydroxybenzylacetoxime  has  m.  p.  189—190° ;  a-amino- 
a-p-hydroxybenzylaeetone  hydrochloride  gave  4-p- 
hydroxybenzyl- 5 -methylglyoxalone,  m,  p.  243—244°, 
and  24hiol-4-'o-hydrozybenzi/l-Q-meihylglyozalinei  m.  p. 
27:4—275°,  d  R.  Harington. 

Glyoxaline-4 : 5-dicarboxylic  acids,  C.  A. 
Ylhner  (Arkiv  Kemi,  Min.,  Geol.,  19.28,  9,  Mo,  41, 

1 —  20). — The  following  glyoxaline-4  :  5-dicarboxyIic 
acids  have  been  prepared  by  interaction  of  the 
requisite  aldehyde,  dinitro tartaric  acid,  and  ammonia  : 
glyoxaline-4  :  5 -di  carboxylic  acid  (ammonium  +H20, 
lithium  hydrogen  4-3H20,  potassium  hydrogen  +H20, 
m,  p.  281°,  potassium  +3H20,  sodium  hydrogen 
+H20,  sodium  +2H20,  barium,  and  magnesium 
salts) ;  2-methylgIyoxafine-4  :  o-di  carboxylic  add 
+  H20  ( potassium  hydrogen,  m.  p.  27 1°,  and  sodium 
hydrogen  +H20,  salts) ;  2-ethylglyoxaline-4 :  5-di- 
carboxylic  acid  +H20  (potassium  hydrogen,  m.  p.  265°, 
and  sodium  hydrogen  +3BUO  salts);  2-n-propyl- 
glyoxaline- 4  :  5-dicarboxylic  acid  [potassium  hydrogen 
+  L5H20,  m.  p.  263°  (decomp.),  and  sodium  hydrogen 
+1*5H;0,  m.  p.  above  300°,  salts] ;  2-iso propyl- 
glyoxaline-4  :  5-dicarboxylic  acid  +H20  (potassium 
hydrogen  +3H20,  m.  p.  271°,  and  sodium  hydrogen 
+  1-5H20,  m.  p.  above  300°,  salts);  2-isobuiyl-,  and 

2- n-hexyl-glyoxaUne-4 :  5-dicarboxylic  acids.  The 
solubilities  of  the  above  acids  in  water  at  12—18° 
increases  with  ascent  of  the  homologous  series,  whilst 
the  molecular  conductivities  of  the  sodium  salts 
decrease  slightly.  Titration  curves  of  2- isopropyl- 
glyoxaline-4  : 5-dicarboxylic  acid,  sodium  hydrogen 
glyoxaline-4  :  5-dicarboxylate,  and  sodium  2 -methyl - 
glyoxaline-4  :  5-clicarboxylate,  with  0*005Ar-,  0*005 A- , 
and  0*lAr-sodium  hydroxide  solutions,  respectively, 
show  the  existence  of  a  small  third  constant  in 
addition  to  first  and  second  dissociation  constants. 
The  conception  that  one  carboxyl  group  in  these  acids 
is  neutralised  by  nitrogen  is  thus  regarded  as  erroneous, 

EL  Burton. 

Curtins  rearrangement  of  car b amyl  azides. 
Formation  of  benzpyraz clones  and  bimolecolar 
carb onylhy drazines.  III.  R.  Stolle  [with  M. 
Merkle]  (J.  pr.  Chem.,  1928,  [ii],  119,  275 — 278). — 
The  products  of  decomposition  of  benzaldehyde- 
p h cny i hy d r azo ne - N- carb onyl  azide  (I)  and  of  the 
o - ehlor  obenzaldehyde  analogue  (II)  (cf.  Stolle,  A., 
1927,  1203)  are  not  now  regarded  as  benzpyrazolones, 
since  the  benzylidene  residue  cannot  be  removed. 
The  product  from  (I)  is  now  identified  as  5-hydroxy- 
1  :  3 -diphenyl- 1  :  2  :  4- triazole  (cf.  Wheeler  and  Siati- 
ropoulos,  A.,  1905,  i?  721 ;  Backer  and  Mulder,  A., 
1926,  182).  The  product  from  (II)  is,  however, 
regarded  as  4  -  hydroxy -2  -phenyl- o- o-ch  lorophenyl- 
1  :  2  ;  3 -triazole,  since  the  action  of  alcoholic  anhydrous 
ferric  chloride  on  2-phenyl-l-o-chlorobenzylidenesemi- 
carbazide ,  C6H4Cl*CH:M*MPh*GO*MH2,  m.  p.  181° 
(obtained  by  treating  o-chlorobenzaldehydephenyl- 
hydrazone  -  N  -  carboxyl  chloride  with  aqueous 
ammonia),  gives  rise  to  5 -hydroxy- 1  -phenyl-Z-o-chloro- 
phenyl- 1  :  2  : 4 4rmzole,  m.  p.  188°,  different  from  the 
above-described  substance,  E.  W.  Wigxall. 


Condensation  of  o-ammobenzaldehyde  with 
1  -phenyl-3-methyl-5-pyrazolone  and  with 
l-o- chlor  ophenyl -3- methyl  -  5  -  pyr  az  ol  one .  A. 
Musierowski,  S,  Nibmbntowski,  and  Z,  Tomasik 
(Rocz,  Chem.,  1928,  3,  325 — 344) . — Fusion  in  equi- 
molecular  quantities  at  140°  of  o-aminobenzaldehyde 
with  1  -phenyl  -3  -  me  thyl-o  -pyrazolone  produces  the 
phenylhydrazon  e  of  2-hydroxy-Z-quinolyl  methyl 
ketone,  m.  p.  236°,  which  when  heated  with  benz- 
aldehyde  yields  2 -hydroxy -3-qumolyl  styryl  ketone, 
m,  t>.  269°.  Among  the  products  of  the  original 


NPhrr 


condensation  (carried  out  at  265°)  is 
4-hydroxy- 1  -phenyl  -  3- methylquinpyr  - 
azole  (I),  in.  p,  273°  (hydrochloride, 
in.  p.  273°;  methiodide ,  m.  p.  273°), 
together  with  2r -hydroxy-2  :  3 
quinolyl ,  m.  p.  313°  [nitrate,  m.  p. 
325° ;  sulphate,  m.  p.  299° ;  hydro¬ 
chloride,  m.  p.  256°  (decomp.) ;  methiodide ,  m.  p.  295°]. 
Fusion  at  150°  with  1  -o-chloropheny  1- 3  -methyl- 5 - 
pyrazolone  yields  the  o-  ch  lorophenylhydrazone  of 
2  :  4-dihydroxy :  4-dihydro-Z-quinolyl  methyl  ketone, 
m.  p.  184°,  the  o-ch  lorophenylhydrazone  of  2-hydroxy  - 
3 -quinolyl  methyl  ketone ,  in.  p.  280°  (hydrochloride, 
m,  p.  280°;  O -acetyl  derivative,  in.  p.  262°;  N -acetyl 
derivative,  m.  p,  236° ;  monobromide,  m.  p,  230° ;  di¬ 
bromide,  m.  p.  208°),  and  4-hydroxy- 1  -o-chlorophenyU 
Z-methylquinpyrazoh,  m.  p.  281°. 

R.  Truszicowsex 

Action  of  hydrazides,  II.  Synthesis  of  bis- 
triazoles  from  thiocarbo-  and  Garb  o-hydr  azides. 
S.  C.  Be  (J.  Indian  Chem.  Soc*,  1928,  5,  873—378).— 
2 - Bromophenanthraquinone  and  thiocarbohydrazide 
hydrochloride  react  in  presence  of  acetic  acid,  yield¬ 
ing  bis  -  (2  -  bromophenanihraquinone)tkiocarboh  ydraz  - 
one,  m.  p.  236°,  whilst  the  monoxime  of  the  dike  tone 

affords  under  similar  conditions 
2  :  2f  -  dibromo  -  IQ  :  10  '-bis- 
10  :  9  :  11-  phenanihratriazolyl 
thiokeione  (annexed  formula), 
m.  p.  145°.  The  following  di- 
(.substituted  phenanthraquin- 
one)  thiocarbohydr  azones  are 
described:  2  : 7 -dibromo-,  m.  p. 

4 -nitro-,  m.  p.  155° ; 


cs 


v/A: 

260°  2 -nitro-,  m.  p. 

4  :  3  dibromo-,  m.  p.  270°  after  blackening  at  260( 

4  :  S-dhti^o-,  m.  p.  162°,  and  2:7 -dinitro-,  m.  p. 
above  36 1°.  The  corresponding  carbohydrazones  are 
prepared  similarly  and  the  following  are  described : 
d iphen anikraqu inone,  m.  p.  285° ;  di-2-bromo-,  m.  p. 
275°;  di-2-nitro-,  m.  p.  280°;  di-4 -nitro-,  m*  p.  24.0°; 
di-2  : 1 -dibromo-,  m.  p,  295°;  di-2  : 1 -dinitro-,  m.  p. 
above  300° ;  di-2  :  5-dinitro-,  m.  p.  295°,  and  di- 
4  : 5-dibromo-phenanihraquinone,  m.  p.  above  300°. 

From  the  requisite  phenanthraqu inone  monoximes 
the  following  10  :  10'-6*‘s-10  :  9  :  11  -phenanihrairiazolyl 
ihiokdones  were  obtained  :  2  : 1 -dibromo-,  m.  p.  210°.; 
2 -nitro-,  m.  p.  200°;  4  :  5-dibromo-,  m.  p.  235°  ; 
4  :  o -dinitro-,  m.  p.  160°,  and  2  : 1 -dinitro blackens 
at  250°  and  does  not  melt  at  295°.  Substituted 
10  :  W-bis-lQ  :  9  :  1 1  -phenanihratriazolyl  ketones  are 
obtained  similarly  and  the  following  are  described  : 
2-bromo-,  m.  p.  245°;  2 -nitro-,  m.  p.  192° ;  4 -nitro-, 
m.  p.  200°;  2  :  7 -dibromo-,  m.  p.  210°;  2  : 1 -dinitro 
m.  p.  230°;  4  :  5-dinifro-,  m.  p.  160°,  and  4  :  11(5?)- 
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dibromo m.  p,  273°.  10  :  ~B isphenanthratriazolyl 
ketone  has  m.  p.  272°.  The  colours  of  the  sulphur 
derivatives  are  red,  whilst  the  oxygen -containing 
compounds  arc  mostly  yellow.  H.  Burton. 

Bromoporphyrin  1  and,  tetramethylhsemato- 
porphyrm  iron  salt.  (Addendum.)  H.  Fischer 
and  G.  Hummer  (Z.  physiol.  Chem.,  1928,  177,  321 ; 
cf.  this  vol.,  659).— Bromoporphyrin  I  and  dibromo- 
deutcroporphyrin  ester  are  identical.  H.  Burton. 

Silver  and  mercury  salts  of  i»aminobenzt3ai- 
azole.  F.  Feigl  and  A.  Deutsch  (Monatsh.,  1928, 
49,  413—416). — The  compound  C7HGNaS  obtained 
by  Fischer  and  Besthorn  (A.,  1882,  1094)  by  heating 
phenylthiosemicarhazide  with  hydrochloric  acid  and 
later  by  Hngershoff  (A.,  1903,  i,  865)  by  the  action 
of  bromine  on  phenyl thiocarbamide  was  regarded  by 
Harries  and  Lowenstein  (A.,  1894,  i,  305)  as  (I)  and 
by  Hugershoff  as  (II).  In  addition  to  the  known 


compound,  C7H5N2SAg,  the  compounds  C7H4N2SAg2 
and  C7H4N2SHg,  corresponding  with  (II)  but  not 
with  (I),  have  been  obtained.  The  following  com¬ 
pounds  are  also  described  :  C7H6N0S,HgCl2 ; 
C7H5N2S3HgCl ;  and  C7H5N2S3Hg20(N03).  No 
metals  other  than  silver  and  mercurv  form  insoluble 
precipitates  with  the  aminobenzthiazole,  a  fact  which 
may  be  made  use  of  for  the  detection  and  dctermin- 
ation  of  these  two  metals. 

The  aminobenzthiazole,  acting  as  a  base,  forms  the 
per  iodide.  C7HGN2,HI,I2,  its  tautomerism  thus  being 
established.  R.  A.  Pratt. 

Manufacture  of  carbazolequinones.  I.  G. 
Farbenind.  A.-G. — See  B.,  1928,  635. 

Oxidation.  I.  Action  of  ferric  chloride  and 
Bydroeren  peroxide  on  thiosemicarbazones. 
Synthesis  of  thiodiazoles  and  triazoles.  S.  0.  He 
and  S.  K.  Roy-Choudhitby  (J.  Indian  Chem.  Soc., 
1928,  5,  269— 278).— When  benzaldehyde  thiosemi- 
carbazone  is  oxidised  with  ferric  chloride  the  sole 
product  is  2-amino- 5-phenyl- 1  :  3  :  4-thiodiazole  (ef. 
Young  and  Eyre,  J.C.S.,  1901,  79,  54),  but  if  hydrogen 
peroxide  is  used  the  product  is  5-phenyb 1  :  3  :  4 -tri- 
azole,  m.  p.  177°,  thus  demonstrating  that  thiosemi¬ 
carbazones  can  react  in  either  the  syn-  or  anti- 
modifications.  With  ferric  chloride  as  the  oxidising 
•agent  the  following  substituted  1:3:  4 -thiodiazoles 
have  been  prepared  :  2- amino -5-sty  ryb,  m.  p.  260 — 
261°,  from  cinnamaldehyde  thiosemicarbazone ; 
2  -  a  nilino-5-  o-h  ydroxyph  enyl  - ,  m.  p.  190—191°,  from 
-salicylaldehyde4~phenylthiosemiearbazone;  2-anilino- 
5-m -nitrophenyb,  m,  p.  249—250°  {acetyl  derivative, 
m.  p.  246°);  5(2  %)-p4oluidino-2(o  \)-phenyb,  m.  p. 
198—199°  {acetyl  derivative,  m.  p.  155°),  from  benz- 
■aldehyde  4 -p-tolyl  thiosemicarbazone  ;  2-p -toluidino- 

o-p -nitrophenyl-,  m.  p.  197 — 198°  {acetyl  derivative, 
m.  p.  243°);  2-p-ioluidino-h-sUyryb ,  m.  p.  184°; 
2-allylamino-5-phenyb ,  m.  p.  114—115°  {acetyl  deriv¬ 
ative,  m.  p.  120°),  from  benzaldehyde  4-alIylthio- 
semicarbazone ;  2-allylamino-o-m-nitrophenyb ,  m.  p. 
170—171° ;  2-m4olmdino-o-p-nilrophenyb,  m.  p.  257° ; 


2-m-toluidino-5-phenyb,  m.  p.  176°;  2-o-toluidino- 
5-m -nitrophenyl- ,  m.  p.  247°;  2-methylammo-o-m- 
niirophenyb,  m.  p.  201°  (acetyl  derivative,  m.  p.  225— 
226°;  methyl  derivative,  m.  p.  209°),  from  m-nitro- 
benzaldehyde  4- methyl  thiosemicarbazone ;  2 -methyl- 
amino-5 -p-niirojdienyb ,  m.  p.  262°  {acetyl  derivative, 
m.  p.  279°;  methyl  derivative,  m.  p.  203s);  2  m- 
xylidino-5-o-nilroplienyb,  m,  p.  229°;  2-m -xylidino- 
5-m-ni Irophenyb,  m.  p.  205°  (acetyl  derivative,  m.  p. 
197—198°) ;  2  -  [3  -  naph  t  h  yla?n  ino-5-o-n  Ur  op  henyb,  m.  p. 
202°,  and  2 -ethylamino- 5-phenyb ,  m.  p.  238 — 240°. 

Oxidation  of  thiosemicarbazones  with  hydrogen 
peroxide  gives  either  a  disulphide  derived  by  oxid¬ 
ation  of  a  thiol  triazole  (cf.  Young  and  Eyre,  loc.  oil.), 
or  a  sulphur-free  triazole,  probably  formed  through 
further  oxidation  of  the  disulphide.  The  following 
1:3:  4 -triazole  2 -disulphides  are  described  :  o-o-nitro- 
phenyl-  1-m-xylyl- ,  m.  p.  201 — 203°  ;  5-phenybl-aMyb, 
m.  p.  90°;  5-phenybl-p-tolyb,  m.  p.  155—156°; 
o -phenybl -ethyl- ,  m.  p.  88°;  1  ;  5-diphenyl- ,  m.  p. 

232°  (decomp. },  and  5-m-nitrophenybl-allyl,  m.  p. 
173°.  o -m-Ni troph enyl- l-allybl  :  3  :  4-triazole  has 
m.  p.  194—195°. 

Oxidation  of  acetone  thiosemicarbazone  with 
hydrogen  peroxide  gives  2  :  5-diisopropylidenehydraz- 
17W-1  :  3  :  4-thiodiazole,  m.  p.  260°  (decomp.),  hydro¬ 
lysed  by  hot  concentrated  hydrochloric  acid  to 
hydrazine  hydrochloride.  Similarly,  acetone  4-phenyl  - 
and  4-p-tolyl- thiosemicarbazones  yield  the  cliiso- 
•propylidene  derivatives  of  2  :  o-diketo-S  :  4-diphenyb 
and  2  :  o-diketo-3  :  4-di-p-tolybl  :  3  :  4 -thiodiazoledi- 
hydrazones,  having  m.  p.  168°  (decomp.)  and  124°, 
respectively.  H.  Burton. 

Synthetic  homologues  of  di-ephedrine.  J.  F. 
Hyde,  E.  Browning,  and  R.  Adams  (J.  Amer.  Chem. 
Soc.,  1928,  50,  2287— 2292).— A  series  of  compounds 
of  the  type  OH-CHPh-CHRvNHR'  was  prepared  by 
the  method  used  by  Eberhard  (A.,  1915,  i,  834 ;  ef, 
Fourneau  and  Kanao,  A.,  1924,  i,  978)  for  the 
synthesis  of  tZZ-ephedrine  (R  and  W  —  Me),  viz.,  the 
condensation  of  alkylamines  with  phenyl  a-bromo- 
alkyl  ketones.  The  amino-ketone  hydrochlorides 
COPh-CHR-NHMe.HCl  were  best  purified  by  extrac¬ 
tion  from  the  excess  of  alkylamine  hydrochloride 
by  chloroform.  In  other  cases  the  amine  was 
removed  from  the  basified  mixture  by  distillation. 
The  dtf-ami  no-alcohol  was  obtained  by  reduction 
with  hydrogen  and  platinum  oxide-platinum- black. 
The  following  compounds  are  described  :  a-bromo- 
n-valerophen one,  b.  p.  150°/2*5  mm.,  df  1*3993,  nft 
1*5600;  hydrochlorides  of  o-methylaminoacetophen- 
one,  m.  p.  219°,  and  a-methylaminopropiophenone, 
m.  p.  176—177°;  hydrochlorides  of  a-methylamino-n- 
butyrophenone,  m.  p.  190 — 192°;  a-methylamino- n- 
valerophenone,  not.  p.  183*5—184*5° ;  o-n-butylamino- 
acetopheno?ie,  m.  p.  214 — 215° ;  a-n-butylamino-n- 
butyrophenone,  m.  p.  138—140°;  hydrochlorides  of 
substituted  propiophenon es  :  < x-ethylamino- ,  m.  p. 

183°:  K-propylamino-,  m.  p.  180°;  a-iso propylamine-, 
m.  p.  213—213*5°  (base,  b.  p.  105— 110°/3  mm.); 
a-n -butylamino- ,  m.  p.  158—159°  (base,  b.  p.  140— 
142°/8  mm.):  a-dimethylamino m.  p.  167—168°; 
the  following  hydrochlorides  of  a-phenyl-substituted 
alcohols  :  -P-methylaminoethyl,  m.  p.  105—106° 
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(base,  m.  p.  75—78°);  -(3-methylaminopropyl,  m,  p. 
189—190°  (base,  m.  p.  76—77°);  -$-methylamino-n- 
butyl,  m.  p.  201—202°  {base,  ra,  p,  89—90°);  +» 
methylamino-n-amyl ,  m.  p,  224—225°  (fiaae,  m.  p. 
76—77°);  -$-n-butylaminoelhyl,  m.  p*  218—220°) 
{base,  in .  p .  58 — -5 9°) ;  - p -di -  n - tylami no- -n- 6 w< , 
m.  p,  114—116°;  - p - eihylaminoeihyl,  m.  p.  190— 
191°  ;  - fi-propylaminocthyl,  ra,  p.  218° ;  -isopropyl- 
aminoethyl ,  m,  p,  193° ;  -§-n-butylaminoethyl,  m,  p. 
220 — 22 1°;  +-n « amylam i noethyl ,  m.  p.  219°;  - p -dk‘ * 
ethylaminopropyl,  m.  p.  205 — 206°. 

The  blood- sugar  level  on  injection  of  both  ketones 
and  alcohols  increased  as  the  2Walkyi  group  was  made 
larger,  and  decreased  as  the  alkyl  group  on  the 
p-  car  bon  atoin  was  increased  in  size.  The  dialkyl- 
amino -com  pounds  produced  no  physiological  action* 
a-Phenyl- p-methylaminoethyl  alcohol  alone  gave  a 
dependable  increase  in  blood  pressure, 

R.  K.  Callow, 

Alkaloids  of  lupins*  C.  Schopf  (Annalen,  1928, 
465,  97 — 147).  I,  Isomeric  Inpinic  esters  and 
lupinans.  [With  O.  Thoma,]— Lupinic  acid, 

( CgH j 6N) ICH •  C02H ,  gives  two  series  of  derivatives, 
( — )  and  (+)~epi~,  according  to  the  configuration  of 
the  terminal ':CH-C02H  group;  the  CsHlfiN  residue, 
which  contains  at  least  one  asymmetric  atom,  remains 
the  same  in  both  series,  Lupinic  acid,  obtained  by 
chromic  acid  oxidation  of  lupinine, 
(G8H15N)ICH*CH2’0H  (Willstatter  and  Fourneau,  A., 
1902,  i,  557),  is  isolated  as  the  methyl  ester,  b.  p. 
120— 122e/10  mm.,  [«]D  —19*4°  to  +5*8°  in  different 
preparations.  The  {  —  ) -ester  gives  a  soluble,  resinous 
picrate,  |VJf  —41*8°,  but  the  more  ( + ) -preparations 
yield  an  insoluble  picrate,  m.  p.  185°,  [a]D  +81*8°, 
from  which  the  pure  (+) -e-pi-ester,  b.  p,  126°/ 11  mm., 
[a]D  +54*8°,  is  obtained.  Corresponding  with  the 
two  methyl  esters  are  the  crystalline  (— ) -lupinic  acid 
hydrochloride,  m.  p.  275°,  of  Willstatter  and  Four neau 
(, loc .  cih),  and  a  non-crystalline  (+)-epimeride,  The 
( — ) -ester  is  converted  by  a  little  sodium  methoxide 
into  the  ( +)-epi- ester ;  it  is  not  attacked  by  methyl- 
alcoholic  ammonia  at  100°,  but  at  140°  undergoes 
isomerisation  to  the  (+)-epi-ester,  followed  by 
raeemisation  to  an  inactive  (+)-epi-ester,  b.  p.  128— 
130° /II  mm.  {pier ate,  m.  p.  208°),  which  is  more 
readily  obtained  in  a  similar  manner  from  the  (+)«epi~ 
ester.  By  the  action  of  phosphorus  pentaehloride 
in  benzoyl  chloride  suspension  (-—) -lupinic  acid  hydro¬ 
chloride  is  converted  into  an  add  chloride  (not  isolated), 
from  which  by  treatment  with  methyl  alcohol  the 
(+)-epi»  methyl  ester  is  obtained.  The  acid  chloride 
reacts  with  ammonia  to  give,  in  small  yield,  the 
{+)-epi~amide,  m.  p.  228°,  subliming  at  250°  (bath 
temperature) /II  mm.,  [a]1,?  +41*3°,  together  with 
the  {-\-)~epi-nitrile,  b,  p.  120° /II  mm.  (, hydrochloride , 
M»  +52*9°). 

The  only  definite  oxidation  product  obtainable 
from  Willstatter  and  Fourne-au’s  anhydrolupinine, 
(C8H15N)*CICH2  {picrate,  m.  p.  94°),  is  the  glycol , 
b .  p.  1 65— 1 67 °  j  1 1  mm . ,  but  reduction  with  li ydrogen 
and  palladium  yields  two  epimeric  lupinans,  b.  p. 
75— 77°/ 11  mm.  (picrates  a-,  m.  p*  187'°;  p-,  m.  p. 
163° ;  cf *  G.P.  396,508,  A.,  1925,  i,  294),  together 
with  a  trace  of  a  lupinine,  b.  p.  110°/11  mm., 
which,  since  it  gives  a  crystalline  picrate,  m.  p.  163°, 


is  probably  an  isomerised  or  a  racemised  com¬ 
pound. 

II,  Possible  relations  between  lupinine  and 
the  cinchona  alkaloids.  [With  E.  Schmidt.]— 
Attempts  to  correlate  the  (CgHl6N)ICH#  residue  of 
lupinic  acid  with  the  quinuelidine  residue  of  the 
hydrogenated  cinchona  alkaloids  are  unsuccessful, 
Dihydrocinch onine  methiodidc  hvdriodidc  (von  Arlt, 
A.,  1899,  i,  962),  m.  p.  242—243°,  is  oxidised  quantit¬ 
atively  by  alkaline  ferricyanide  to  a  quinolone  (I), 
m.  p.  213—214°  (hydrochloride,  m.  p.  301°),  which 
is  further  oxidised  by  chromic  acid  to  cincholoipone 


GHfOH)-9H-CHQ—  9H  COoH-GHo-CHo-pH 
N+JHo*CH2‘9H  NH-CH  -OH  -9H 
CO  CIE-CBh-CHEt  C  H* — CH2— CHEt 

NMe  (L>  (IL> 


(methyl  ester,  b.  p.  122’ — 124°/12  mm.)  and  1  -methyl- 
quinoloneA-carboxylic  add,  m.  p.  246— 247°,  without 
any  formation  of  lupinic  acid.  In  dihydrodeoxy- 
cinchonine,  m.  p.  73—74°  [hydriodide,  in.  p.  230— 
231°  (decomp , ) ;  picrate ,  m.  p.  17 8—1 7 9°] ,  prepared 
by  reduction  of  deoxycinchonine  or  of  cinchen,  the 
secondary  alcohol  group  is  absent ;  it  gives  an 
amorphous  methiodidc  hydriodide  {dipicraie,  m.  p. 
170—171°)  which  reacts  with  sodium  hydroxide  to 
form  an  unstable  oil  (probably  a  metkylenedihydro* 
quinoline),  from  which  by  oxidation  with  permangan¬ 
ate  in  acetone  only  1  -methyl-4~quinolone ,  m.  p.  142— 
143°  ( picrate ,  m.  p.  229°),  is  obtained,  the  quinuelidine 
residue  being  lost.  An  attempt  to  cyelise  the  a-bromo- 
derivative  of  homo  cincholoipone  (II)  was  unsuccess¬ 
ful,  and  no  p-ethylquinuclidine  could  be  obtained  by 
decarboxylation  of  lupinic  acid. 

By  the  action  of  magnesium  phenyl  bromide  on 
a  methyl  lupinate  of  [a]g  —7*4°  there  are  obtained 
an  oily  ketone,  (CfiH15N)ICH»COPli.f  b.  p.  126—218°/ 
1  mm.  ( picrate ,  m.  p.  185°,  [«]|{  +38*5° ;  meiktoiide , 
amorphous),  and  a  carbinol,  (CgH15N)!CITCPh2*OH, 
m,  p.  170— 171  [a]f  +79*2°  {hydrobromide,  m.  p. 
205°),  both  belonging  to  the  (+)-epi-series.  The 
ketone  shows  no  analogies  with  dihydrocinch oninone ; 
it  gives  no  oxime,  and  is  oxidised  with  great  difficulty 
*  with  production  of  benzoic  and  acetic  acids  but  no 
cincholoipone.  The  carbinol  is  even  more  resistant 
to  oxidation.  A  quinuelidine  structure  for  lupinine 
is  therefore  improbable.  It  is  suggested  that  lupinine 
(C10),  sparteine  (C1B),  lupanine  (C15),  oxylupanine 
(C15),  sarothamnine  (C15),  spathulatine  (C15  +Me), 
are  built  up  from  two,  or  three,  isoprene  molecules 
and  ammonia  [of,  galegine, 

CMea:CH*CHo#NH' C( :NH) *FH2  (Barger  and  White, 
A,,  1924,  i,  272;  Spath  anti  others,  A.,  1924,  i,  502; 
1926,  81)]. 

III.  Sparteine.  [With  W.  Braun,] — The  further 
oxidation  of  oxysparteine  (Ahrens,  A,,  1905,  i,  917 ; 
Willstatter  and  Marx,  ibid.,  544)  throws  no  light  on 
th e  constitution  of  spartei ne.  The  exhaustive  methyl* 
ation  of  sparteine  is  investigated.  The  only  product 
of  the  prolonged  action  of  cold  hydrogen,  peroxide  on 
oxysparteine,  m,  p.  87°  (picrate,  m.  p.  183°),  is  the 
N -oxide,  m.  p.  about  220°  (decomp.)  {picrate ,  m.  p. 
221'°  (decomp.)].  Hot  peroxide  gives  acid  products 
(W.  Braun,  Diss.,  Munich,  1928),  which,  however. 
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contain  no  Inpinic  acid.  Sparteine  a-methiodide, 
m.  p.  234°,  [a] —48*5°,  is  converted  by  Hofmann 
degradation  under  special  conditions  into 
methvlsparteine,  b.  p.  173*5 — 174°/10  mm.,  f«]|J 
“47*6°  (cf.  Moureu  and  Valeur,  A.,  1912,  i,  210,  296), 
which  is  isolated  as  mercurichloride,  m.  p.  270—271°, 
together  with  two  new  bases,  Cir>H28N*,  b.  p.  160— 
16F/10  ram.,  [a]g  -21*3°  [dihydriodide,  m.  p.  223— 
225°  (decomp.),  [«]}f  —37*5°;  mercurichloride ,  m.  p. 
182—185°  (docomp.)l,  and  C36H30ON2,  b.  p.  183— 
189°/10  ram.,  [a]1,?  4-16*0°  [ Mercurichloride ,  m.  p. 
154—156°  (decomp.)].  a-De-^-methylsparteine  di- 
hydriodide,  m,  p.  236 — 237°,  [a]g  —37*6°,  is  isoraerised 
by  water  at  130—135°  or  by  boiling  alcohol,  giving  a 
compound  (probably  a  quaternary  salt), 
C|6H2gN2?3HI,  m.  p.  206— 207°,  [a]j?  +19*5°,  which 
with  alkali  yields  the  dihydriodide ,  m.  p.  182—184°, 
[«]if  +41*7°;  no  corresponding  base  is  obtained,  but 
the  mother-liquors  from  the  trihydriodide  contain  a 
compound ,  C|aH28N2,HI,H20,  m.  p.  206—208°,  [a]5{? 
—  13*3°.  a- De-  Ar -methy  lsparteine  gives  a  dibromide 
(■ perchlorate ,  in.  p,  267°),  and  by  methylation  a  mono- 
methiodide ,  m.  p.  135°  (+H20)  or  239°  (anhyd.),  and 
a  dimethiodide ,  in.  p.  266°  (decomp.),  together  with 
a  product^  m.  p.  75°.  It  is  reduced  by  hydrogen  and 
platinum  oxide  to  a  dl%rfro-derivative,  m.  p.  64° 
(dihydriodide ,  m.  p.  267—268°),  and  is  oxidised  by 
permanganate  to  a  glycol,  m.  p.  200°.  C.  Hollins, 

Histamine  derivatives.  P.  van  der  Merwe 
(Z.  physiol.  Chem.,  1928,  177,  301 — 314). — When 
apS4ribenzainido-Aa«butyIene  is  heated  with  acetic 
anhydride  for  14  hrs.  at  145°  and  a  further  2  hrs.  at 
160°,  excess  of  the  anhydride  removed  by  evaporation 
in  a  vacuum,  and  the  residual  oil  heated  with  con¬ 
centrated  hydrochloric  acid  at  160°,  there  is  obtained 
2 -methylhistamine  [dipicrate,  m.  p,  237°,  or  (+2H20) 
m.  p.  208°;  d  ih  yd  rock  lor  i  de ,  m.  p.  217°].  Using 
propionic,  benzoic,  and  phenylacetie  anhydrides, 
2 -emylhistamine  (dipicrate,  m,  p.  219°;  dihydro - 
chloride,  m.  p.  209°);  2 -phenylhistamine  (dipicrate, 
m.  p.  230° ;  dihydroetdoride,  decomp,  gradually  above 
240°),  and  2-benzyUiistamine  (dipicrate,  m.  p.  195°; 
di-hydrochloride ,  decomp.  245°),  respectively,  are 
obtained.  The  following  substituted  histamines  are 
described  :  N -acetyl-,  m.  p.  143° ;  N-iso butyryl-,  m.  p. 
123°;  carbamido-,  m.  p.  148°  { picrale 5  m.  p.  150° ; 
oxalate ,  m.  p.  153°),  from  histamine  hydrochloride  and 
po  t  assiu  m  cyan  ate ;  phenylcarba  mido  m .  p .  178°; 
<x-naphthylcarbamido- ,  m.  p.  193°,  and  the  correspond¬ 
ing  guanidino- derivative  [ dipicrale,  m.  p.  245s 
( decomp .) ;  dihydrochloride,  m.  p.  208°  (decomp.)], 
from  histamine  and  cyanamide  or  from  histamine 
hydrochloride  and  silver  cyanamide. 

Anisylidenehistamine,  m.  p.  186°  (dipicrate,  m.  p. 
222°),  is  reduced  by  sodium  and  amyl  alcohol  to 
N-p -meihoxybenzylh istamine  ( dipicrate ,  m.  p,  213°). 
When  the  dihydrochloride  of  this  base  is  treated  with 
benzoyl  chloride  and  sodium  hydroxide  the  gly  ox  aline 
ring  undergoes  fission  and  §-'N~p-?netkoxybenzyl~a$&-iri- 
benzamido^ -butylene,  ra.  p.  205°,  is  obtained.  Piper - 
onylidenehistamine,  m,  p.  180°  ( dipicrate ,  m.  p.  217°), 
is  reduced  to  N-3  : 4 -methylemdioxybenzylhistamine  {di¬ 
picrate,  m.  p.  195° ;  dihydrochloride,  decomp.  245°). 
When  a  mixture  of  histamine  and  e-chloroamylbenz* 
4  E 


amide  is  heated  on  the  water- bath  for  1*5  hrs.  and  an 
alcoholic  solution  of  the  reaction  product  treated  with 
hydrogen  chloride  at  0°  for  24  hrs.  and  the  residue 
from  this  heated  with  concentrated  hydrochloric  acid 
at  160°  18-z-aminoamylh istamine  ( ietrapicrate ,  m.  p, 
215°;  iripicrate,  m.  p.  109°)  is  produced. 

HE.  Burton. 

Synthetical  experiments  on  the  aporphine 
alkaloids.  IV.  Synthesis  of  morphothebaine 
dimethyl  ether.  J.  M.  Gulland  and  R.  D. 
Haworth  (J.C.S.,  1928,  2083— 2088).— V-Nitro- 

3'  :  4 %d imeth oxyphenylaceto  +  -3- methoxyph enyleth yl - 
amide,  m.  p.  107—108°  (from  2-nitro-3  :  4-dimethoxy- 
phenylacetyl  chloride  and  3-methoxy-p-phenylethyl- 
amine),  gave,  on  interaction  with  phosphorus  penta* 
chloride,  2'-nitro~6  :  3'  :  4* -trimeih oxy-  1  -benzyl - 3  :  4 -di- 
hydroisoquin olim,  m.  p.  121—123°  (hydrochloride, 
in.  p.  217—218°  (decomp.) ;  sulphate,  m.  p,  237° 
(decomp.) ;  methiodide,  m.  p.  220°  (decomp.);  the 
methiodide  gave  under  conditions  for  alkaline 
fission  only  2* -niiro-Q  :  3'  :  4f  4r imethoxy- 1  -benzylidene- 
2-methyltctrahydroisoquinoline,  m.  p,  108 — 109°],  and 
small  quantities  of  2'-ni£ro-6  :  3' :  4' -tr  imethoxy-!- 
benzoyl- 3  :  4-d ihydromoquinoline ,  m.  p.  164°  (decomp.) 
(oxime),  formed  by  atmospheric  oxidation  of  the 
previous  compound. 

The  above  methiodide  was  reduced  by  zinc  dust  and 
hydrochloric  acid  to  2*-aminoS  :  3' :  4r  imethoxy  A  ~ 
benzyl-2 -methylietrahydroisoquinoUne  (dihydrochloride 
+  ICHC13,  has  m.  p.  155°,  softening  at  135°),  which 
was  converted  by  diazotisation  and  heating  into 
dl-3  :  4  :  6 - tr  imethoxy  aporph ine,  an  oil  [hydrochloride, 
m.  p.  227°  (decomp.)].  Resolution  of  this  base  with 
d- tartaric  acid  gave  a  + tartrate  identical  with 
Z-morphothebaine  dimethyl  ether  hydrogen  cl- tartrate, 
m.  p.  208—209°  (decomp.)  (Klee,  A.,  1914,  i,  1086, 
gives  205°).  Similarly,  the  I  -  base,  an  oil,  [a]D 

—  173*5°,  was  identical  with  natural  morphothebaine 
dimethyl  ether,  [a]D  -172*7°  (lit.  -184*8°)  (meth- 
iodides ,  both  m.  p.  195°  with  softening  at  190%  [«]D 

—  87*1°,  —88*2°,  respectively). 

d- Morphothebaine  dimethyl  ether  hydrogen  1  -tartrate, 
m.  p,  208—209°  (decomp.),  [oc]D  +75*5°,  gave  the 
d -base,  [a]D  +174*2°.  R.  J.  W.  Le  Fevre. 

Colour  reactions  of  atropine  and  some  related 
compounds.  L.  Ekkert  (Pharm.  Zentr.,  1928,  69, 
529 — 531). — The  colorations  obtained  by  addition  of 
the  commoner  phenols  in  presence  of  sulphuric  acid 
are  described.  S.  I.  Levy. 

Determination  of  morphine.  L.  David  (Ber. 
migar,  pharm.  Ges.,  1926,  2,  103 — 111 ;  Chem.  Zentr., 
1928,  i,  1560). — Dehourdeaux’  method,  which  is 
preferred,  has  a  constant  error  of  —1*5%.  Other 
methods  give  too  low  results.  A.  A.  Eldridce. 

Determination  of  morphine  with  barium 
hydroxide.  G.  P.  Scholtz  (Ber.  ungar.  pharm. 
Ges.,  1927,  3,  435—437;  Chem.  Zentr.,  1928,  i,  1560). 
—In  Debourdeaux’  method  calcium  hydroxide  is 
preferably  replaced  by  barium  hydroxide,  the  barium 
being  removed  with  ammonium  oxalate  or  sulphate. 

A.  A.  Eldridge. 

Sensitive  modification  of  colour  reaction  for 
quinine.  PL  W.  van  IJrk  (Pharm.  W eekblad ,  1928, 
65,  847—849) .—The  green  colour  is  developed  with 
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much  more  certainty,  and  is  more  stable,  if  the  oxid¬ 
ation  is  carried  out  with  sodium  hypochlorite  instead 
of  with  chlorine  or  bromine  “water.  With  this  modi¬ 
fication,  the  test  will  detect  1  part  of  quinine  in 
40,000  parts,  S.  I.  Levy. 

Thalleioquinine  reaction  of  quinine  salts.  G. 
Mik6  (Ber.  ungar.  pharm.  Ges.,  1927,  3,  205 — 207 ; 
Chem.  Zentr.,  1928,  i,  1559—1560), — The  quinine 
salt  (0*5 — 1  g.)  is  preferably  boiled  with  5iW hydro¬ 
chloric  acid  (5  drops)  and  3%  hydrogen  peroxide 
solution  (3  drops)  until  a  yellow”  coloration  is  obtained ; 
the  mixture  is  then  diluted  with  water  and  1  c.c.  of 
5  A- ammonia  solution  is  added,  a  green  coloration 
appearing  at  the  interface.  A.  A.  Eldridge. 

Isomerism  of  j>-hy dr oxyphenylar sinic  acid. 
G.  Gilta  (Bull.  Soc.  chim.  Belg.,  1928,  37>  258—262 ; 
cf.  this  voL,  189). — The  two  isomeric  forms  of 
jD-hydroxyphenylarsinic  acid  are  described :  (I), 

pinkish  monoclime  crystals,  a:b :  c= 0-4483  : 1  :  0*4936, 
obtained  by  diazotising  p-arsanilic  acid,  and  (II), 
yellowish  mo  no  clinic  crystals,  a:b  :c= 2-465: 1 :  0*7968, 
obtained  by  fusion  of  phenol  with  arsenic  acid. 
Spontaneous  conversion  of  (II)  into  (I)  proceeds 
slowly  in  aqueous  solution,  more  quickly  on  boiling 
and  seeding  with  a  crystal  of  (I).  The  sodium  and 
barium  salts  derived  from  (II),  however,  are  more 
stable  than  the  corresponding  isomeric  salts  derived 
from  (I).  B.  W.  Anderson. 

Condensation  of  4-chloro-3-nitrophenylarsinie 
acid  with  amines?  in  particular  ethylene&iamine 
and  piperazine,  Reduction  of  the  nitro-deriv- 
atives  to  amines.  E.  Fohrnbau  and  A.  Funke 
(Bull.  Soc.  chim.,  1928,  [iv],  43,  889 — 895). — When 
4 - chlor o - 3 - n itr ophenylarsinic  acid  is  heated  with 
ethylenediamine  at  135—140°  in  presence  of  anhydrous 
sodium  acetate,  S-niiroA-  $-aminoethylaminophenyl- 
arsinic  acid  is  obtained.  When  condensation  is 
effected  using  an  aqueous  solution  of  the  diamine  the 
product  is  NN'  -efo-o- nitrophenylethyleneaiamine - 4  :  4'- 
diarsinic  acid,  [As03H2-C6H3(N02)-NH*CH2-]2,  re¬ 
ducible  by  ferrous  hydroxide  to  the  corresponding 
ammo-acid.  Reduction  of  3-niiroA~$-acetamidoethyl- 
aminophmylarsinic  acid  with  ferrous  hydroxide  below 
50°  affords  the  corresponding  3 -amino-acid,  which  has 
C/T=l/6.  Piperazine  reacts  with  4-ehloro-3-nitro- 
phenylarsinic  acid  in  presence  of  sodium  hydroxide, 
yielding  3 - nitro -4-piper az inoph enyla rs inic  acid  (acetyl 
derivative) ;  when  condensation  is  effected  with 
piperazine  hydrate  at  110°  in  presence  of  sodium  acet¬ 
ate  the  product  is  1  :  4-di-o- nitrophenylpipe raz ine - 
pp  '-diarsinic  acid,  [AsO3HyC6H3(NO2)-N:(CH202]2. 
%  Amino -4-aceiylpiperazino-,  3-nitroA-p- carbethoxy- 
phenylamino-,  and  3-aminoA-p-carboxyphenylamino- 
phenylarsinic  acids  are  described.  The  majority  of 
the  above  amino-acids  have  no  trypanocidal  action. 

H.  Burton. 

Arsenical  quinoline  derivatives.  S.  Berlin- 
gozzi  (Annali  Chim.  AppL,  1928,  18,  333—336;  cf. 
A.,  1927,  675;  this  voL,  434). — When  coupled  with 
various  aminoquinolines,  the  diazo -derivative  of 
arsanilic  acid  yields  the  following  compounds  : 
3 -amino - 2 -methylquinolin e -4-azo-p-ph enylarsi nic  acid , 
decomp.  150 — 152° ;  3-amino-2~phenylquinolineA-azo- 
p -phenylarsinic  acid,  decomp,  about  100° ;  3-amino-2- 


jy-methoxyphenylquinolineA-azO'-p-phenylarsinic  acid , 
decomp,  about  145°;  S-aminoquinoline-5-azo-p-phenyl- 
arsinic  acid ,  not  appreciably  altered  below  250°; 
5-aminoqu  inoline  -  8  -azo-p-phenylarsin  i  c  acid ,  not 
appreciably  altered  below  250°.  T.  H.  Pope. 

Manufacture  of  or gano -arsenic  compounds. 
R.  W.  E.  Stickings,  and  May  &  Baker. — See  BM 
1928,  691. 

IQ-CMoro~5  : lO-dihydrophenarsazine  and  its 
derivatives,  VI.  Compounds  containing  two 
nitrogen  and  two  arsenic  atoms  in  six-*  and  five- 
ringed  systems.  C.  S.  Gibson  and  J.  D.  A.  John- 
son  (J.C.S.,  1928,  2204— 2215).— Condensation  of 
benzidine  with  o-bromophenylarsinic  acid  gave 
4  :  4-bis(diphenylamine-2' -arsinic  acid),  readily  con¬ 
verted  into  2  :  2' -bis -(10 -chloro-o  :  1 0-dihydrophen - 
arsazine),  also  formed  from  NN*- diphenyl  benzidine 
and  arsenious  chloride.  Oxidation  of  the  above 
chi oro- compound  gave  2  :  2 f-b is(phenar$azinic  acid) 
(disodium  salt),  from  which  was  obtained  2  :  2 f-bis- 
(10 -hromo-5  :  10 - dihydrophenarsazine) .  NN'-D i-p- 
tolylbenzidine  similarly  led  to  2  :  2' ~bis-(10-chloro-8- 
methyl -5  :  \0-dihydrophenarsazine) ,  2  : 2‘ -bis- (8-meihyl- 
phenarsazinic  acid  (disodium  salt),  and  2  : 2 '-bis- 
(10 -bromo-  and  1 0 - iodo-8 -methyl- o  :  10-dihydrophen- 
arsazines).  o-,  m-}  and  p  -  Phenylenediamines  and 
o-bromophenylarsinic  acid  gave  1:2-,  1  :  3-,  and 
1  :  4-phenylened iaminodi-o -phenylarsinic  acid,  respec¬ 
tively,  the  last  two  only  being  obtained  pure.  The 
1  :  2-compound  wras  reduced  in  presence  of  hydro¬ 
chloric  acid  to  5  :  8-dichloro- 13  :  14  :  5  :  8 detrahydro- 
i so b enzarsaz inephenarsaz in e  (I),  whilst  the  1  :  3-corn- 
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pound  under  similar  conditions  gave  a  yellow  com¬ 
pound,  either  12  : 14 -dichloro-5  : 7  : 12  : 14-  or  8  : 14-dt- 

chloro-o  :  13  :  8  :  14 -tetrahydro- 
5  benzarsazinephenarsazine  (IX)  or 
(III),  -which  differed  from  the  red 
condensation  product  from  NN'~ 
diphenyl  -  m  -  phenylenediamine 
(1  mol.)  and  arsenious  chloride 
(2  mols.).  Both  apparently 
f  ' 1  yielded  the  same  diarsinic  acid 
(5:7:12:14-  or  5: 13:8:  U-benz- 
arsazinicphenarsazinic  acid ;  disodium  salt)  on  oxid¬ 
ation  and  the  same  dibromo-  and  di-iodo- compounds  on 
reduction  in  presence  of  the  required  halogen  acid. 

NN' -Diphenyl -p-phenylenediamine  condensed  with 
arsenious  chloride,  giving  7  :  14 -dichloro -5  :  12  :  7  :  14- 
(or  13  :  14 - dichloro - 5  :  8  :  13  :  14 -)tetrahydrobenzars- 
azinephenarsazine,  converted  by  oxidation  into 
5  :  12  :  7  :  14-  (or  5  :  8  :  13  : 1 4-  )benzarsazinicphenars- 
azinic  acid ,  m,  p.  above  320°,  darkening  at  290° 
(disodium  salt),  from  which  the  analogous  dichloro - 
and  dibromo- compounds  were  obtained  by  reduction. 

All  italicised  compounds  had  m.  p.  above  320°. 

R.  J.  W.  Le  FivRB. 
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Quadrivalency  of  selenium.  I.  4*- Garb  oxy  di¬ 
phenyl  and  2>-carboxyphenyl  methyl  selenoxides. 
II.  Simple  halogen  derivatives  and  dihydroxide 
of  4-acetamidodiphenyl  selenide.  W.  R,  Gay- 
th waite,  J.  Kenyon,  and  H.  Phillips  (J.C.S.,  1928, 
2280—2287,  2287—2293).—!.  Phenyl  p 4olyl  selenide 
(I),  b.  p.  175 — 178°/20  mm.,  obtained  by  the  inter¬ 
action  of  selenium  with  phenyl  ^-tolyl  sulphone,  m.  p. 
127—128°  (lit.  124*5°),  yields  a  dibromide,  m,  p.  149— 
150°.  Oxidation  of  (I)  with  potassium  permanganate 
or  trituration  of  its  dibromide  with  sodium  hydroxide 
solution  yields  phenyl  p 4olyl  selenoxide  (II),  m.  p.  131 — 
133M.  Oxidation  of  (I)  with  excess  of  potassium  per¬ 
manganate  gives  4 -carboxu diphenyl  selenoxide  (III), 
m,  p.  253-255°  (decomp.)  [ brucine  salt,  in.  p.  130° 
(decomp.) ;  strychnine  salt ;  1  -menthylamine  salt,  in.  p. 
220 — 222°  (decomp.) ;  d»a -phenylethylamine  salt,  m.  p. 
194—195°  (decomp.)],  in  addition  to  (II).  Reduction 
of  (III)  with  zinc  dust  and  acetic  acid  gives  4-car6« 
oxydiphenyl  selenide,  m.  p.  182—184°  ( dibromide ,  m.  p. 
208—210°).  4  :  4 f -Dimrboxy diphenyl  diselenide  (IV), 
m.  p.  297°,  is  obtained  by  treatment  of  the  diazo¬ 
solution  from  p-aminobenzoic  acid  with  potassium 
selenocyanate  and  subsequent  treatment  of  the  mixed 
precipitate  of  p-carboxyphenyl  selenocyanate  and  (IV) 
thus  obtained  with  boiling  sodium  hydroxide  solution. 

Reduction  of  (IV)  with  alkaline  sodium  hypo¬ 
sulphite,  followed  by  treatment  with  methyl  sulphate, 
gives  p -car  boxy  phenyl  methyl  selenide  (V),  m.  p.  174° 
(dibromide,  m.  p.  198—199°).  Oxidation  of  (V)  or 
treatment  of  the  dibromide  with  sodium  hydroxide 
solution  gives  p -car  boxy  phenyl  methyl  selenoxide  (VI), 
in.  p.  183—184°  (brucine  salt,  m.  p.  105 — 110°). 
Attempts  to  resolve  compounds  (II),  (III),  and  (VI) 
were  unsuccessful,  and  these  substances  could  not  be 
oxidised  to  selenones.  It  is  concluded  that  the  double 
linking  between  the  oxygen  and  selenium  atoms  of  a 
selenoxide  may  be  symmetrical  instead  of  unsym- 
metrical,  as  in  the  ease  of  the  corresponding  double 
linking  in  sulphoxides. 

II.  Benzeneseleninic  acid  reacts  with  aniline, 
giving  4 -aminodiphenyl  selenide ,  m.  p.  93—94°  (hydro¬ 
chloride,  in.  p.  159°).  4 -Acetamidodiphenyl  selenide 
(I),  m.  p.  169 — 170°,  is  converted  by  treatment  with 
hydrogen  peroxide  into  4 -acetamidodiphenyl  selenide 
dihydroxide  (II),  m.  p.  147 — 148°  (decomp.).  When 
the  dihydroxide  is  heated  under  reduced  pressure,  it 
loses  water,  giving  4 -acetamidodiphenyl  selenoxide 
(III),  ni.  p.  144—146° ;  when  it  is  fused  at  the  ordinary 
pressure,  the  selenoxide  first  formed  is  decomposed  by 
further  heating,  giving  4 -acetamidodiphenyl  selenide 
and  oxygen.  Addition  of  concentrated  solutions  of 
hydrochloric,  hydrobromic,  or  hydriodic  acid  to  a  warm 
solution  of  (III)  in  glacial  acetic  acid  gives,  respec¬ 
tively,  4 -acetamidodiphenyl  selenide  dichloride,  m.  p. 
131—132°,  dibromide ,  m.  p.  135—136°,  and  di-iodide, 
m.  p.  144-145°  (decomp.).  The  dibromide  and  di¬ 
iodide  are  alternatively  prepared  by  the  action  of 
bromine  and  iodine,  respectively,  on  an  acetic  acid 
solution  of  (I),  Chlorine  reacts  with  (I)  under  these 
conditions,  giving  a  compound,  m.  p.  186 — 187°, 
containing  chlorine,  which  is  not  displaced  by  the 
action  of  aqueous  alkali.  The  dibromide  is  converted 
by  heat  into  a  compound,  m.  p.  167°,  containing 
nuclear  bromine  (3  :  5-dibromo-4-acetamidodiphenyl 
4  E  2 


selenide?).  The  dichloride  suffers  a  similar  change, 
whereas  the  di-iodide  evolves  iodine,  reverting  to  the 
selenide.  Gradual  dissociation  of  the  di-iodide  takes 
place  at  the  ordinary  temperature,  as  well  as  in  ethereal 
solution.  The  dichloride  and  dibromide  are  converted 
by  the  action  of  water  or  dilute  alkalis  into  the 
dihydroxide.  Boiling  water,  however,  is  without 
action  on  the  di-iodide,  which  with  sodium  hydroxide 
yields  its  parent  selenide,  4 -Aminodiplienyl  selenoxide , 
m.  p.  188 — 189°  (decomp.),  obtained  by  treatment  of 
(II)  with  sodium  hydroxide  solution,  is  unstable  in 
the  presence  of  acids.  Its  resolution  was  therefore 
impracticable.  M.  Clark. 

Quadrivalency  o!  selenium.  III.  Instability 
of  the  compounds  of  quadrivalent  selenium 
derived  from  phenyl  methyl  and  phenyl  ethyl 
selenides,  and  phenyl-  and  }>-tolyl-selenoglycollic 
acids.  0.  K.  Edwards,  W.  R.  Gaythwaite,  J. 
Kenyon,  and  H.  Phillips  (J.C.3.,  1928,  2293 — 2303). 
— Phenyl  methyl  selenide  dibromide,  m.  p.  115—116° 
(decomp.),  prepared  by  the  addition  of  bromine  to 
phenyl  methyl  selenide,  decomposes  quantitatively  at 
100°  into  methyl  bromide  and  bromoselenobenzene. 
The  dibromide  is  converted  by  trituration  at  40°  with 
potassium  iodide  solution  into  the  corresponding 
di-iodide,  m.  p.  69—71°.  Trituration  in  the  cold 
yields  phenyl  methyl  selenide  bromoiodide ,  m.  p.  85° 
(decomp.),  which  is  decomposed  by  heat  into  methyl 
iodide  and  bromoselenobenzene .  Phenyl  ethyl 
selenide  dibromide,  m.  p.  84°,  is  decomposed  by  heat 
into  ethyl  bromide  and  bromoselenobenzene.  Phenyl 
methyl  selenide  dihydroxide,  a  viscous  oil,  obtained  by 
treatment  of  an  aqueous  solution  of  the  dibromide 
with  silver  oxide  and  concentration  of  the  filtrate  in 
a  vacuum,  is  decomposed  by  heat,  yielding  phenyl 
methyl  selenide,  diphenyl  diselenide,  and  form¬ 
aldehyde.  Phenyl  ethyl  selenide  dihydroxide  is  less 
stable  and  decomposes  spontaneously,  yielding  mainly 
diphenyl  diselenide.  Phenylmethylselenetine  bromide 
is  decomposed  at  the  m.  p.  into  methyl  bromide  and 
phenylselenoglyeollic  acid,  m.  p.  36 — 37  b.  p.  197— 
198°/10  mm.  (lit.  m.  p.  40°,  b.  p.  160°/750  mm.). 
Phenylselenoglyeollic  acid  dibromide,  m.  p.  126°,  is 
decomposed  by  heat  into  bromoselenobenzene  and 
bromoaeetic  acid.  p -Tolylmethylselenine  bromide , 
obtained  from  p-tolyl  methyl  selenide  and  bromo- 
acetic  acid,  is  converted  by  heat  into  p-tolylseleno- 
glycollie  acid,  and  by  treatment  with  a  molecular 
proportion  of  bromine  in  cold  carbon  tetrachloride 
solution  into  p-tolylselenogly collie  acid  dibromide, 
which  is  decomposed  by  heat  into  p-bromoseleno- 
toluene  and  bromoaeetic  acid.  Interaction  of  ^-tolyl- 
selenoglycollic  acid  and  excess  of  bromine  yields 
p -bromoselenoioluene  dibromide ,  m.  p.  113—114° 
(decomp.),  alternatively  prepared  by  trituration  of 
p-tolueneselenlnic  acid  with  concentrated  aqueous 
hydrobromic  acid  or  by  reaction  of  bromine  with 
di-p-tolyl  diselenide.  This  substance  is  erroneously 
described  by  Morgan  and  Porritt  (A.,  1925.  i,  1196)  as 
p- tolylselenoglycollic  acid  tetrabromide.  The  sole 
product  isolated  from  the  interaction  of  phenyl  ethyl 
selenide  and  bromoaeetic  acid  was  pheny lseleno - 
glycollie  acid,  owing  presumably  to  the  great 
instability  of  phenylethylselenetine  bromide. 
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All  the  decomposition  reactions  described  above 
support  the  contention  that  the  withdrawal  of 
aliphatic  groups  from  their  combination  .with  quadri¬ 
valent  selenium  may  be  facilitated  by  their  ability  to 
provide  a  proton. 

Diphenyl  selenide  dibromide,  m.  p.  154°  (lit.  140°), 
is  decomposed  at  the  in.  p.  into  bromodi phenyl 
selenide  ( ?),  m.  p.  32—38°,  and  hydrobromic  acid. 
Dibromodiphenyl  selenide  is  obtained  as  a  by-product 
(cf.  Krafft  and  Lyons,  A.,  1894,  i,  448).  An  improved 
method  of  preparation  of  diphenyl  selenoxide, 
obtained  by  oxidation  of  diphenyl  selenide  with 
hydrogen  peroxide,  is  described.  M,  Clark. 

Organo-antimony  compounds.  II.  Consti¬ 
tution  of  p-ammo[phenyl]stib  inic  acid  and  its 
amine  salts.  S.  C,  Niyogy  (J.  Indian  Chem.  Soc., 
1928,  5,  285— 291).— The  following  salts  of  jp- amino- 
phenylstibinic  acid  are  described  :  dimefhylamin e,  tri~ 
methylamine,  ethylamine,  dieihylamine,  triethylamine , 
propylamine ,  iso amylamme,  and  allylamine.  These 
salts  dissolve  in  water  to  a  red  solution  which  becomes 
opaque  after  a  few  rain.,  and  are  insoluble  in  all 
organic  media  except  glycerol.  Three  mols.  of  the 
siibinic  acid  are  combined  with  I  mol.  of  base  (cf. 
Schmidt,  A.,  1920,  i,  900;  1922,  i,  482). 

H.  Burton. 

Isolation  of  pure  i-prolihe.  B.  W.  Town  (Bio- 
chem.  J.,  1928,  22,  3 083 — 1086) . — The  hydrolysis 
products  of  gliadin  are  separated  into  three  fractions 
by  means  of  their  copper  salts,  i.e.,  copper  salts 
soluble  in  -water  and  in  methyl  alcohol,  copper  salts 
soluble  in  water  but  insoluble  in  methyl  alcohol,  and 
copper  salts  insoluble  in  both  water  and  methyl 
alcohol.  The  proline  is  obtained  from  the  first 
fraction,  which"  also  contains  valine,  hydroxy  valine, 
and  phenylalanvlproline,  by  dissolution  in  absolute 
alcohol  and  precipitation  as  the  pierate,  m.  p.  14S°* 
The  proline  thus  obtained  has  a  higher  rotation 
(ML  — S6-7°)  than  those  previously  recorded.  The 
phenylhydantoin,  m.  p.  1431 — 144°,  and  rfJ-proline- 
phenylhydantoin,  m.  p.  118°,  have  also  been  prepared. 
There  is  also  in  the  first  fraction  a  product  soluble  in 
alcohol  but  giving  no  pierate  and  a  product  giving  a 
pierate  soluble  in  ether. 

The  second  fraction  contains  glutamic  acid  as 
well  as  glycine,  alanine,  and  serine,  whilst  phenyl¬ 
alanine,  leucine,  and  aspartic  add  are  found  in  the 
third  fraction.  8.  S.  Zilya. 

Behaviour  of  polypeptides  and  their  deriv¬ 
atives  towards  dilute  alkali  and  acid.  VII. 
A-Substituted  polypeptides.  E.  Abderhalden 
and  P.  Moller  (Z.  physiol.  Chem,,  1928,  176,  207 — 
216). — The  fission  of  A7- substituted  dMeucylglycines, 
XuOT‘CH(C4H9)*C0-NH*CH2«C02H,  where  X-  |3- 
naphthoyl,  phenylmethanesulphonyl,  p-toluenesub 
phony  1 ,  phenyl  acetyl ,  p  -phenylpropionyl,  phenyl  - 
carbarn yl,  and  a-naphthylcarbamyl,  by  alkali *  is 
followed  by  Van  Slyke’s  method,  the  products  being 
an  acyl-leucine  and  glycine.  The  rate  of  hydrolysis  is 
greatly  accelerated  by  the  introduction  of  carboxylic 
acyl  groups,  but  arylsulphonyl  derivatives  show  no 
appreciable  acceleration.  In  the  earbamyl  compounds 
particularly  the  peptide  linking  seems  to  be  loosened. 
The  preparation  of  $-napkthoyl-  (m.  p.  193— 1949), 


■phenylmethanesulphonyl-  (m.  p.  90s),  p -toluene* 
sulphonyl-  (m .  p ,  12GC),  ph enylaceiyl-  (m .  p ,  170°),  and 
$-pkmylprop ionyb  (m.  p.  187°)  -dl -leucylglycines  is 
described.  C.  Hollins. 

Preparation  of  the  unchanged  modification  of 
oxyhaemin  and  chlorohaemin.  A.  Hamsik  (Z. 
physiol.  Chem.,  1928,  176,  173—186;  cf.  A.,  1925,  1, 
845,  1476).— Details  of  the  method  previously  out¬ 
lined  (coagulation  of  defibrinated  blood  with  acetone, 
removal  of  chlorides,  extraction  with  acetone  and 
oxalic  acid,  and  precipitation  with  sodium  acetate  or 
dilute  hydrochloric  acid)  are  given.  Success  depends 
on  the  rapidity  of  separating  the  precipitate  from  the 
mother-liquor.  CL  Hollins. 

Iron  porphyratins.  The  reversible  side*chain 
reaction  of  haematin  and  the  behaviour  of  haemin 
and  haematins  towards  acids.  Preparation  of 
hsemateric  acid  from  hjemin  and  organic  acids. 
0.  Schumm  and  E.  Merten s  (Z.  physiol.  Chem,,  1928, 
177,  15—33;  cf.  A.,  1927,  685,  798,  886;  this  voL, 
80).— The  four-stage  reversible  cycle  of  transform¬ 
ations  of  a-hsematin  is  confirmed  and  extended  to 
p-hsematin  and  hsemin.  The  conversion  into  hoem- 
ateric  acid  (phase .  Ill)  proceeds  either  in  boiling 
hydrochloric  acid  or,  better,  in  glacial  acetic  acid 
containing  a  little  sulphuric  acid.  The  partial  satur¬ 
ation  of  the  unsaturated  side- chain  of  haem  in  by 
boiling  with  1%  methyl- alcoholic  hydrogen  chloride 
is  confirmed  by  analysis ;  the  product  (“  dimethoxy- 
hsemin  dimethyl  ester  n)  is  the  tetramethyl  compound 
of  the  iron  complex  salt  of  Nencki’s  haem  atop  orphyr  in. 
The  eyelo  may  be  shortened  to  two  phases,  the  pro¬ 
duct  of  phase  I  being  reconverted  directly  by  boiling 
glacial  acetic  acid  into  the  original  haematin.  ‘f  Di~ 
methoxyh remin  dimethyl  ester  and  the  iron  salt  of 
Heneki’s  h oem atop orphyr i i i ,  when  boiled  with  hydro¬ 
chloric  acid,  vield  a  luematin-llke  substance  dis- 
tmguished  from  haematin  by  its  greater  stability 
towards  hydrazine-acetic  acid.  The  same  or  a 
similar  compound  is  obtained  from  haematin  and  from 
haemin  by  prolonged  boiling. 

The  action  of  organic  acids  on  haemin  and  haem- 
a  tins  varies  considerably.  Glacial  acetic  acid  pro¬ 
duces  no  structural  change ;  10%  oxalic  acid  gives 
two  different  porphyrins,  together  with  hsemateric 
acid ;  70%  lactic  acid  gives  mainly  hsemateric  acid ; 
pyruvic  acid  very  readily  converts  pure  haemin  into 
porphyrins,  whilst  with  hsemin  dissolved  in  aniline 
no  removal  of  iron  is  observed ;  10%  solutions  of 

malonic,  succinic,  tartaric,  and  citric  acids  have  no 
effect ;  98%  acetic  acid  and  100%  formic  acid  yield 
hsemateric  acid.  Ha^ matins  prepared  by  different 
methods  differ  in  their  resistance  towards  the  action 
of  boiling  hydrochloric  acid  or  25%  sul phonic  acid. 

0.  Hollins. 

Preparation  of  hcemin  derivatives.  I.  0. 
Schumm  (Z.  physiol.  Chem.,  1928,  176,  122—126).— 
Haemin  is  converted  into  mesoheemin  by  heating  for  a 
short  time  with  a  mixture  of  aniline  and  pyruvic 
acid,  or  with,  excess  of  aniline  and  acetic  acid  (reduced 
iron  being  added  later),  or  with  a.  mixture  of  hydrazine 
hydrate  and  aniline,  p-toluicliiie,  phenol,  glycerol, 
glycol,  amyl  alcohol,  olive  oil,  or  liquid  paraffin. 
With  hydrazine  hydrate  alone  heating  under  pressure 
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at  200°  is  necessary  to  bring  about  the  change.  By 
melting  haem  in  with  resorcinol  or  pyrogallol  some 
mesohaemin  is  first  produced,  and  after  5 — 15  min. 
there  is  formed  in  good,  yield  the  iron  complex  salt 
of  eopratoporphyrin,  the  two  stages  being  easily 
followed  spectroscopically ;  stronger  heating  finally 
gives  copratin,  and  by  removal  of  iron  with  hydr¬ 
azine  and  acetic  acid  copra  top  orp  h  v  rin  and  a  yellow 
decomposition  product  are  formed.  Apparently  no 
decarboxylation  occurs.  Nencki’s  hsematoporphyrin 
behaves  similarly.  0,  Hollins. 

Resorption  of  copper  and  ferrocyanide  ions  by 
coagulated  proteins,  B.  M.  Hendrix  (J.  Biol. 
Chem.,  1928,  78,  653 — 660). — Prom  very  dilute  acid 
solutions  copper  is  taken  up  almost  completely  by  a 
suspension  of  coagulated  egg-albumin,  the  proportion 
taken  up  increasing  as  the  neutral  point  is  approached. 
Similarly,  the  ferrocyanide  ion  is  taken  up  in  increas¬ 
ing  amounts  as  the  pn  decreases  to  3*7.  The  con¬ 
stancy  of  the  results  obtainable  with  different  prepar¬ 
ations  of  protein  at  the  same  pK  indicates  that  the 
phenomenon  is  one  of  chemical  combination  rather 
than  adsorption.  C.  R.  Haringtgn. 

Instability  of  serine-phosphoric  acid  chains 
and  the  general  reaction  of  tyrins,  S.  Fosternak 
and  T.  Posternak  (Oompt.  rend.,  1928,  187,  313 — 
3 1 6} . — Treatment  of  ovotvrin  (1  mol.)  with  boiling 
N- sodium  hydroxide  yields  pyruvic  acid  (2  mols.) 
and  ammonia  (4*2  mols.).  Lactotyrin  behaves  in  a 
similar  way  and  in  both  cases  the  phosphorus  is 
completely  mineralised  by  alkali  at  the  ordinary 
temperature.  It  is  suggested  that  the  first  stage  of 
the  reaction  is  the  fission  of  phosphoric  acid  groupings 
with  the  resultant  production  of  a  polypeptide,  con¬ 
taining  aminoaerylic  acid  chains,  which  is  then 
hydrolysed  to  ammonia'  and  pyruvic  acid. 

6.  A.  CL  Gough. 

Action  of  carbon  monoxide  on  the  autoxidation 
of  thiol  compounds.  M.  Dixon  (Bioehcm.  J.,  1928, 
22,  902 — 908 ) . — Carbon  monoxide  has  no,  effect  on 
the  rate  of  the  a ut oxidation  of  cysteine  or  reduced 
glutathione  induced  by  the  addition  of  iron,  copper 
salts,  or  freshly-dissolved  hsematin.  The  last  com¬ 
pound  breaks  up  into  a  mixture  of  simpler  compounds 
after  keeping  for  several  days.  This  mixture  although 
retaining  the  catalytic  power  of  the  original  haematin 


becomes  susceptible  to  inhibition  by  carbon  mon¬ 
oxide.  8.  S.  ZlLVA. 

Characterisation  of  small  quantities  o!  proteins 
by  Van  Slyke's  method.  X.  Narayana  and  M. 
Sreenivasaya  (Biochem.  J.,  1928, 22, 1135—1137).— 
A  description  of  a  micro-method  requiring  0T — 
0*15  g.  of  protein.  S.  S.  Ztlya. 

Elementary  organic  analysis  for  carbon  and 
hydrogen  without  the  use  of  catalysts.  I.  Marek 
(Bull.  Soc.  chim.,  1928,  [iv],  43,  910—912). — See 
this  vol.,  82. 

Electrically-heated  furnace  for  organic  com¬ 
bustions.  M,  Phillips  and  R.  Hellbach  (J. 
Assoc.  Off.  Agric.  Chem.,  1928,  II,  393— 396).— Five 
electrically-heated  units  of  suitable  dimensions  are 
mounted  an  a  parallel  bar  stand  for  the  purpose  of 
preheating  the  stream  of  oxygen,  and  for  heating  the 
oxidised  copper  coil,  the  boat  containing  the  sub¬ 
stance,  the  wire-form  copper  oxide,  and  the  lead 
peroxide.  The  first  four  units  are  wound  with 
asbestos-covered  nichrome  wire  on  mica-covered 
copper  tubes  to  ensure  an  even  temperature  through¬ 
out.  To  control  the  temperature  of  the  lead  per¬ 
oxide,  the  last  unit  consists  of  two  concentric  tubes 
of  brass,  of  which  the  outer  is  suitably  wound  with 
nichrome  wire,  the  annular  space  containing  p-eymene 
and  connecting  to  a  pyrex  reflux  condenser. 

F.  R.  Ennos. 

Determination  of  reducing  sugars.  N.  Semi- 
ganovsky  (Z.  anal.  Chem.,  1928,  74,  400 — 402). — A 
modification  of  Bertrand’s  method  (A.,  1907,  li,  136). 
The  precipitated  cuprous  oxide  is  dissolved  in  the 
minimum  amount  of  a  solution  containing  150  g.  of 
sodium  chloride,  27  g.  of  hydrochloric  acid  (d  1*19), 
and  5  g,  of  manganous  sulphate  tetrahydrate  per  litre. 
Potassium  permanganate  solution  is  added  until  a  pink 
colour  persists  for  a  few  seconds.  The  resulting  cupric 
salt  is  determined  iod ©metrically.  J.  S.  Carter, 

Rapid  determination  of  small  quantities  of 
phenol  in  glycerol  solution.  G.  Deniges  (Bull. 
Soc,  Pharm.  Bordeaux,  1927,  65,  1.18 — 120 ;  Chem. 
Zentr.,  1928,  i,  1558). — The  solution  (1  c.c.)  is  heated 
with  MillorFs  reagent  (2  c.c.)  and  acetic  acid  (0*2  c.c.) 
on  a  boiling  water- bath  for  5  min*,  and  the  red 
coloration  compared  with  that  of  controls. 

A.  A.  Eldridge, 
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Blood-gases  of  the  carp,  IT.  Waste  (Biochem. 
Z.,  1928,  197,  363— 380).— The  oxygen  content  is 
9*51  vol.-%iand  the  carbon  dioxide  content  is  44*86 
voL-%  (mean  values).  The  oxygen  dissociation 
curve  is  much  steeper  and  the  carbon  dioxide  curves 
are  much  lower  and  flatter  than  the  corresponding 
curves  for  warm-blooded  animals. 

The  alkali  reserve  of  the  fish-blood  is  much  smaller 
than  that  of  warm-blooded  animals.  , 

H.  W.  Dudley, 

Determination  of  carbon  monoxide  in  blood. 
W.  M.  M.  Pilaar  (Chem.  Weekblad,  1028,  25,  509— 
513), — The  various  methods  so  far  proposed  are 


criticised.  That  of  Tervaert  (A.,  1925,  i,  710)  gives 
fairly  accurate  results,  but  is  open  to  objection.  A 
micro-method  of  carrying  out  this  determination  is 
described,  by  which  the  carbon  monoxide  content 
may  be  determined  in  1  c.c,  of  blood  with  an  accuracy 
within  1%,  S.  I.  Levy, 

Gasometric  determination  of  haemoglobin  by 
the  carbon  monoxide  capacity  method.  D.  D. 
Van  Slyke  and  A.  Hiller  (J.  Biol.  Chem.,  1928, 
78,  807 — 819). — Blood  is  shaken  in  an.  atmosphere 
of  carbon  monoxide  at  25  mm.  pressure ;  the 
gases  are  expelled,  the  carbon  monoxide-haemoglobin 
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is  decomposed  with  acid  femcyanide,  and  the  carbon 
monoxide  determined  gasometrieally ;  the  whole 
operation  is  conducted  in  the  apparatus  of  Van 
Siykc  and  Neill  {A.,  1924,  ii,  872),  The  method  is 
applicable  to  0T— 2*0  c*c,  of  blood. 

0.  R.  Harinoton. 

Gas  and  electrolyte  equilibria  in  the  blood,  X, 
Solubility  of  carbon  dioxide  at  38°  in  water,  salt 
solution,  blood-serum,  and  corpuscles,  I),  D. 
Van  Slyke,  J.  Sendroy,  jun.,  A.  B.  Hastings,  and 
J,  3VL  Neill,  XI,  Solubility  of  hydrogen  at  38° 
in  blood-serum  and  corpuscles,  IX  3X  Van 
Slyke  and  J,  Sendroy,  jun.  (J.  Biol.  Chem.,  1928, 
78 ?  765 — 799,  801 — 805). — X.  For  distilled  water  at 
38°  the  solubility  coefficient  of  carbon  dioxide  is 
0*5452,  for  blood-serum  0*509,  and  for  red  blood- 
corpuscles  0*45,  the  last  value  being  determined 
by  extrapolation  from  observed  values  for  aqueous 
solutions  of  the  cells.  The  reduction  of  the  solubility 
in  serum  is  due  to  a  combination  of  the  depressant 
effects  of  the  salts  and  proteins  and  the  augmenting 
effect  of  the  lipins.  The  effect  of  mixtures  of  salts 
on  the  solubility  of  carbon  dioxide  is  the  additive 
effect  of  the  individual  ions.  Neither  blood-serum  nor 
solutions  of  blood -corpuscles  showed  any  deviations 
from  Henrv’s  law. 

XI,  Coefficients  of  0*01620,  0*01559,  0*01533,  and 
0*01454  were  found  for  the  solubility  of  hydrogen  in 
water,  0*  15 M -sodium  chloride,  ox- blood-serum,  and 
ox- blood-corpuscles,  respectively,  at  38°;  consider¬ 
ation  of  the  relative  amounts  of  water  present  in  the 
various  cases  indicates  that  the  organic  constituents 
of  the  blood  dissolve  appreciable  amounts  of  hydrogen. 

C.  R,  Harikgtok. 

Relation  of  copper  to  haemoglobin  content  of 
rat  blood,  J.  S.  MoHakgue,  D.  J.  Hbaly,  and 
E.  S.  Hill  (J.  Biol  Chem.,  1928,  78,  637—641).™ 
Dried  blood-serum  of  cows  contains  0*0044%  of 
copper  and  dried  calf  liver  0*0125%.  Increase  in 
the  haemoglobin  of  the  blood  of  rats  on  a  milk  diet 
was  observed  on  administration  of  the  ash  of  calf 
liver;  no  such  effect  was  obtained  after  removal 
of  copper  from  the  ash  fcf.  Hart  and  others,  this 
voL,  790).  O.  R.  HaeinGton. 

Reversible  transformation  of  cathsemoglobin. 
B.  JmGENSONS  (Biochem.  Z.,  1928,  198,  206—208). 
— Cathsemoglobin  changes  reversibly  at  about  70° 
into  lueinatin  and  globin.  P.  W,  Clutterbuck. 

Hasmochromogen,  reduced  hsematin,  and  earb- 
oxyhsematin.  0.  Deere  (Compt.  rend.  Soe.  Biol., 
1927,  97.  1660—1663;  Chem.  Zentr.,  1928,  i,  1675). 
- — An  alcoholic  (50—60%),  slightly  acid  solution  of 
reduced  haematin,  when  sealed,  acquires  a  red  colour, 
and  the  absorption  bands  (564. — 528  g{j.)  are  equivalent 
to  those  of  ordinary  haemochromogen.  The  pigment 
is  named  “  acid  car b o xy haema tin  ”  or  €C  acid  carb- 
oxyhaeinoehromogen.  * ,  A.  A.  Eldridge. 

The  spleen  as  the  regulator  of  the  amino-acid 
equilibrium  of  the  blood.  I.  Influence  of 
splenectomy  on  the  amino-acid  content  of  the 
blood,  red  corpuscles,  and  plasma.  II. 
Influence  of  denervation  of  the  spleen  on  the 
amino-acid  content  of  the  blood,  red  corpuscles, 
and  plasma.  L.  Tutkeyitsch  (Biochem.  Z.,  1.928, 


198,  47—59,  60 — 64). — I.  Intravenous  injection  of 
amino-acids  brings  about  within  the  first  10  min.  a 
decrease  of  the  amino-acid  content  of  the  corpuscles. 
Splenectomy  in  dogs  and  rabbits  causes  the  dis¬ 
appearance  of  this  phenomenon,  and  injection  of 
amino-acids  is  then  always  accompanied  by  an  increase 
in  both  corpuscles  and  plasma.  Ae  spleen  is  therefore 
responsible  for  the  power  of  the  erythrocytes  to  adsorb 
amino-acids  and  splenectomy  causes  the  disappearance 
of  this  power,  the  amino- acids  being  displaced  by 
some  other  nitrogenous  substance  of  the  plasma. 

II.  Differences  in  the  amino-acid  content  of  the 
blood  of  animals  after  splenectomy  and  after  denerv¬ 
ation  of  the  spleen  are  indicated  and  discussed  in 
correlation  with  the  non-penetration  of  the  spleen 
by  carbon  monoxide  in  Barcroft’s  experiments. 

P.  W.  Olutterb  it ck  . 

Fractionation  of  serum-proteins  by  ammonium 
sulphate.  A.  Mtochel  (J.  Biol.  Chem.,  1928,  78, 
715 — ' 718). — Blood-serum  is  diluted  and  the  total 
nitrogen  determined  in  one  portion;  the  globulin  is 
removed  from  a  second  portion  by  half  saturation 
with  ammonium  sulphate  and  the  albumin + non¬ 
protein  nitrogen  determined  in  the  mother-liquor 
after  removal  of  ammonia  by  treatment  with  magnes¬ 
ium  oxide  and  aeration.  Finally,  the  non- protein 
nitrogen  of  the  serum  is  determined  in  the  usual 
manner.  0,  R.  Haringtqn. 

Relation  of  the  viscosity  of  blood-serum  to 
temperature  and  the  hydration  of  the  proteins, 
L.  Du  Nouy  (Ann.  Inst,  Pasteur,  1928,  42,  742™ 
769). — The  viscosity  of  the  blood-serum  of  rabbits, 
determined  from  the  moment  exerted  on  a  cylinder 
suspended  in  a  larger,  rotating  cylinder  containing 
the  liquid,  is  least  at  57°.  Heating  for  1  hr.  at  55° 
does  not  increase  the  viscosity,  but  heating  above 
56°  causes  an  irreversible  increase.  Under  these 
conditions  the  viscosity  may  be  increased  threefold, 
and  by  an  application  of  the  principles  of  Einstein 
(Ann.  Physik,  1911,  [iv],  34,  591)  to  the  results,  the 
degree  of  hydration  of  the  protein  micelles  may  be 
calculated.  G.  A.  0.  Gough. 

Refraction  differences  fof  serum  and  plasma]. 
X — xv.  F.  H  ogler  and  li>  Udbdrhagk  (Z«  ges*  exp* 
Med.,  1927,  58,  22—39,  40—50,  51—75,  76—80; 
Chem.  Zentr.,  1928,  i,  1541— 1542).— A  study  of  the 
changes  in  the  difference  in  ref  r  activity  between  plasma 
or  serum  and  the  value  calculated  for  the  protein  in 
various  physiological  and  pathological  conditions. 
There  is  no  parallelism  between  refractivity  and 
fibrinogen  content.  A.  A.  Eldridge. 

Effect  of  sodium  citrate,  acetate,  and  lactate  on 
ultrafiltrability  of  serum-calcium.  D.  H.  Shel¬ 
ling  and  H.  L.  Maslow  (J.  Biol.  Chem.,  1928,  78, 
661 — 669). — Injection  of  1  c.e.  of  a  30%  solution  of 
sodium  citrate  causes  convulsions  and  death  in 
normal  rabbits;  the  blood  of  rabbits  so  treated  con¬ 
tains  a  normal  amount  of  calcium,  but  the  latter  can 
be  filtered  almost  entirely  through  collodion  mem¬ 
branes.  No  such  effects  were  observed  after  injec¬ 
tions  of  sodium  acetate  and  lactate.  Apparently, 
therefore,  the  citrate  acts  by  the  formation  of  a 
diffusible  undissociated  compound  with  the  calcium. 

(X  R.  Haringtgx. 
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Modification  of  the  Widmark  micro-method 
for  the  determination  of  alcohol  in  blood*  A. 
Galamini  and  L.  Bracaloni  (Arch.  Farm,  sperim., 
1928,  45,  97— 112).— The  apparatus  of  Widmark 
(cf.  A.,  1922,  ii,  789}  is  modified  in  order  to  include 
a  micro-pipette.  E.  W.  Wignall. 

Modified  Salkovski  reaction  for  the  determin¬ 
ation  of  cholesterol  in  blood-serum.  D.  Abram- 
sohn  (Biochem.  Z.,  1928,  198,  233 — 240). — Krasta- 
levski’s  modification  (A.,  1924,  ii,  127)  of  the  Salkovski 
reaction  is  adapted  for  use  at  the  ordinary  temperature, 
when  the  yellowish-orange  phase  lasts  20—40  min., 
according  to  the  amount  of  cholesterol  present. 

P.  W.  Clutterbuck. 

Colorimetric  determination  of  tevuLose  in 
Mood  by  the  diphenylamine  method,  P.  Radt 
(Biochem.  Z.,  1928,  198,  195—203). — A  colorimetric 
method  for  determining  small  amounts  of  loevulose 
in  aqueous  solution  and  In  blood  is  elaborated  and 
the  normal  variation  in  the  blood  of  a  fasting  animal 
is  investigated.  P.  W.  Clutteebuck. 

Action  of  glycine  on  blood-sugar.  G,  Paasch 
(Biochem,  Z.,  1928, 197,  460— 466).— Glycine,  intra¬ 
venously  or  subcutaneously  administered  to  dogs 
and  rabbits,  produces  only  slight  increases  in  the 
amount  of  blood-sugar.  If  hyperglycemia  is  caused 
this  may  not  be  due  to  the  action  of  the  amino -acid 
itself.  '  W.  McCartney. 

Distribution  of  bismuth  in  the  blood.  S.  Lom- 
holt  (Biochem.  Z,,  1928,  198,  98— 102),— The  pre¬ 
dominating  amount  of  bismuth,  after  absorption,  is 
-found  attached  to  plasma-protein  and  may  be  pre¬ 
cipitated  in  three  fractions,  the  first  with  37%,  the 
second  with  50%  ammonium  sulphate,  and  the  third 
by  boiling.  A  small  amount  is  associated  with  the 
leucocytes,  but  the  red  cells  contain  either  no  bismuth 
or  a  very  small  amount.  The  ultrafiltrate  of  the 
lasma  contains  no  detectable  amount  of  bismuth  nor 
o  the  lecithins  of  the  plasma  when  precipitated 
with  absolute  alcohol  at  about  15°. 

P.  W.  Olutterbuck. 

Absorption  and  solubility  coefficients  of  chloro¬ 
form  vapour  in  water,  blood,  serum  or  plasma, 
and  milk.  M.  Nicloux  and  L.  Sootti-Foglieni 
(Compt.  rend.  Soc.  Biol.,  1927,  97,  1720—1724; 
Chem.  Zentr.,  1928,  i,  1493).— Henry's  law  is  followed 
for  a  chloroform  vapour  pressure  of  10  mm.  The 
solubility  of  chloroform  vapour  in  water  does  not 
increase  regularly  with  rise  of  temperature,  the 
anomaly  being  comparable  with  the  irregular  solu¬ 
bility  of  liquid  chloroform  in  water.  For  whole 
blood  the  solubility  is  greater  than  for  serum  or 
plasma,  and  for  serum  or  plasma  greater  than  for 
water.  It  is  greater  for  pig's  than  for  human  or  ox 
blood,  which  give  almost  identical  values.  For  milk 
the  coefficient  is  3—4  times  as  great  as  for  blood, 

A.  A.  Elbridgb. 

Non-protein  sertnn-colloids  and  their  bio¬ 
logical  significance.  K.  Nikaido  (Biochem.  Z., 
1928, 198,  175 — 194). — A  substance  is  present  in  the 
serum  of  rabbit,  horse,  and  man  which  inhibits  the 
agglutination  of  red  cells  by  jack-bean  extracts,  the 
activity  being  greater  when  the  agglutinin  is  purified 
and  gradually  added  to  the  serum,  than  when  serum 


is  added  to  the  agglutinin.  The  inhibition  is  best 
obtained  at  pu  7.  The  active  substance  is  salted 
out  of  serum  by  60%  saturation  with  ammonium 
sulphate.  Edestin  also  has  a  slight  agglutinating 
action  and  inhibits  to  some  extent  the  jack-bean 
agglutination,  but  easeiriogen  neither  agglutinates 
nor  inhibits.  The  inhibitory  substance  is  insoluble  in 
ether,  alcohol,  acetone,  and  chloroform,  and  is  not 
injured  by  these  solvents.  When  serum  is  deprotein- 
ised  with  potassium  dihydrogen  phosphate,  a  highly 
active,  protein-free  inhibiting  solution  is  obtained. 
Before  deproteinisation,  the  substance  is  only  slightly 
adsorbed  by  kaolin,  but  after  deproteinisation  it  is 
completely  adsorbed.  It  is  only  slightly  adsorbed 
by  cholesterol  either  before  or  after  deproteinisation 
and  is  neither  dialy sable  nor  eieetrodialysable,  but 
in  the  latter  case  is  carried  down  as  precipitation 
proceeds.  It  is  retained  on  the  ultrafilter.  Glycogen, 
colloidal  copper  arid  iron,  and  silicic  acid  do  not 
inhibit  jack- bean  agglutination.  The  substance  is 
resistant  to  putrefaction  and  fairly  resistant  to  boiling 
with  acids  and  alkalis.  It  does  not  appear  to  be 
present  in  normal  human  urine  or  saliva. 

P.  W.  Olutterbitck. 

Alleged  acceleration  of  taurocholate  haemo¬ 
lysis  by  normal  serum*  K.  C.  Sin  and  N.  K.  Sen 
(J.  Indian  Chem.  Soc.,  1928,  5,  261— 268).— Sucrose 
appears  to  have  an  inhibitory  effect  on  the  haemolysis, 
by  sodium  taurocholate,  of  human  and  sheep's 
erythrocytes,  and  normal  serum  inhibits  haemolysis 
in  both  normal  saline  and  isotonic  sucrose  solutions. 
No  acceleration  of  haemolysis  was  observed  (cf. 
Ponder,  A.,  1923,  i,  975),  except  in  experiments  using 
small  amounts  of  corpuscles.  Serum  inhibits  the 
haemolytic  action  of  potassium  oleato  in  isotonic 
sucrose  solution.  Inhibition  is  not  due  entirely  to 
the  sensitising  action  of  serum  on  the  membrane 
constituents  (Sen  and  Basil,  this  vol.,  663),  but  also 
to  the  large  adsorption  of  serum  on  the  surface  of 
the  stroma,  where  it  displaces  the  adsorbed  htemolyte 
from  the  cell  surface.  H.  Burton. 

Hemolysis.  II,  IL  Kxinke  (Biochem.  Z.,  1928, 
197,  381 — 403). — The  haemolysin  (amboceptor)  is 
adsorbed  on  the  erythrocytes  and  modifies  the  structure 
of  the  membranes  in  such  a  way  that  the  actual  lysis 
is  enabled  to  take  place.  This  consists  in  the  adsorp¬ 
tion  of  the  modified  constituents  of  the  membranes 
on  the  serum- eu globulin .  H.  W.  Dudley. 

Permeability.  I.  Trattbe  and  F.  Dannenbekq 
(Biochem.  Z.,  1928,  198,  209— 224).— A  critical 
examination  of  the  existing  theories  of  permeability 
is  carried  out  and  the  “  pore  ”  theory  as  applying  to 
gels  is  dismissed.  Permeability,  e*g.,  of  the  vascular 
system,  depends  to  a  large  extent  on  the  material  of 
the  “wall  and  on  the  substances  in  the  body  fluids 
which  become  concentrated  on  the  wall  in  virtue  of 
their  surface  activity.  P.  W.  Clutterbuck. 

pa  of  fish  muscle.  G.  G.  Benson  (J.  Biol.  Chem., 
1928,  78,  583—590). — The  resting  muscle  of  haddock 
has  an  alkaline  reaction,  which,  after  death,  becomes 
acid;  if  the  fish  be  killed  after  struggling,  however, 
the  muscle  is  already  acid  at  death  and  does  not 
change  much  afterwards.  Hake  muscle  remained 
alkaline  long  after  death,  whilst  cod  muscle  remained 
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near  the  neutral  point.  The  onset  of  rigor  mortis 
cannot  therefore  be  due  to  increasing  hydrogen-ion 
concentration.  Cl  R*  Harxngton, 

Vaccenic  acid.  A  fatty  acid  from  beef,  mutton, 
and  blitter  fats.  S.  H.  Bertram  (Bioehem.  Z.3 
1928,  197,  433 — 441). — The  acid,  which  occurs  in 
quantities  varying  from  about  0*01%  (butter  fat)  to 
about  1*0%  (beef  fat)  was  shown  to  be  a,  A-11:12- 
elaidic  acid.  The  purest” sample  obtained,  crystallised 
from  cooled  acetone,  had  m.  p.  39°,  solidif.  pt.  35*5°, 
iodine  value  (Hubl)  86*5%  d™  0*85601. 

W.  McCartney. 

[Normal  and  pathological]  human  fat.  A. 
Heidtjsohka  and  0.  Handritscbdi  (Bioehem.  Z., 
1928,  197,  404 — 409) . — Small  amounts  of  a  higher 
unsaturated  fatty  acid,  possibly  arachidic  acid,  were 
found  in  one  sample.  Acids  other  than  oleic, 
palmitic,  and  stearic  acids  were  not  encountered. 
The  physical  and  chemical  constants  of  normal  and 
pathological  fats  were  determined,  but  no  appreciable 
distinctions  could  thus  be  made. 

W.  McCartney. 

Histological  use  of  formaldehyde  as  preserv¬ 
ative.  J.  Millot  and  A.  Giberton  (Compt.  rend. 
Soc.  Biol*,  1928,  97,  1674—1675;  Chem.  Zentr., 
1928,  i,  1 443 ) . — Formaldehyde  does  not  inhibit 
changes  in  fat,  which  take  place  after  3  weeks,  with 
disappearance  of  lipins  and  production  of  fatty  acids. 
The  rapidity  of  the  change  varies  with  the  origin; 
fish  liver  changes  most  rapidly.  The  decomposition 
is  attributed  to  a  lipase  which  is  active  in  the  presence 
of  formaldehyde,  and  is  more  rapid  at  35 — 40°  than 
at  the  ordinary  temperature.  A.  A.  Eldridge, 

Reversible  crystallisation  in  tendons  and  its 
functional  significance.  J.  H.  Clark  (Proc.  Nat, 
Acad.  Sei.,  1928,  14,  526 — 532). — JC-Ray  pinhole 
diagrams  have  been  investigated  in  the  case  of  moist 
tendons  and  ligaments.  The  results  show  that 
collagen  exists  normally  in  skin  and  tendons  as 
liquid  crystals.  The  molecules  are  so  arranged  that 
X-ray  reflexion  takes  place  from  planes  with  a  spacing 
of  approximately  6*2  A.  On  stretching  a  living 
tendon  some  of  the  liquid  crystals  change  to  solid 
crystallites,  arranged  in  fibre  formation,  the  crystal 
units  being  one  half  the  size  of  the  molecules  in  the 
liquid  crystal  form.  Depolymerisation  thus  occurs 
on  stretching.  The  liquid  crystals  also  change  to 
the  solid  crystal  form  on  dehydration.  The  form¬ 
ation  of  solid  crystals  in  collagen  probably  increases 
its  cohesion.  E  last  in  also  exists  normally  in  the 
liquid  crystal  state,  but  does  not.  form  solid  crystals 
on  moderate  stretching,  although  they  may  appear 
at  the  limit  of  extension.  The  X-ray  diagram  for 
elastin  gives  a  different  spacing  from  that  for  collagen, 

A.  J,  Mee. 

Artefacts  as  a  guide  to  the  chemistry  of  the 
cell.  C.  E.  Walker  (Proc.  Roy.  Soc.,  1928,  B,  103, 
397— 403).— When  methyl  myristate,  or  methyl 
laurate,  in  which  yellow  phosphorus  has  been  dis¬ 
solved,  is  added  in  the  form  of  an  emulsion  to  certain 
colloidal  mixtures  and  kept  at  a  temperature  of  30°, 
the  microscopical  appearances  presented  on  fixation 
and  treatment  with  osmic  acid  show  that  in  about 
2  hrs.  a  large  proportion  of  the  lipins  is  distributed 


over  the  globules,  whilst  after  about  24  hrs.  most  of 
the  fatty  acids  of  the  lipins  have  become  saturated 
or  oxidised.  W.  O,  Kermack. 

Copper  content  of  milk.  G.  N.  Quam  and  A. 
Hell  wig  (J.  Biol.  Chem.,  1928,  78,  681—684). — 
Cow’s  and  sheep's  milks  contain  04 — 0*5  mg.  per 
litre,  goat's  milk  0*2  mg.  per  litre,  of  copper.  Pasteur¬ 
ised  and  condensed  milks  contain  considerably  greater 
amounts  of-  copper  which  must  have  been  introduced 
artificially.  0.  R.  Harington. 

Biochemical  studies  of  iodine.  K.  Soharrer  (Z. 
angew.  Chem.,  1928,  41,  980— 982).— No  ill  effects 
followed  the  administration  of  iodine  to  milking 
goats  even  in  doses  of  60 — 180  mg.  (as  sodium  iodide) 
per  animal  daily*  Temporary  increases  in  milk  yields 
were  observed,  and  at  these  periods  the  fat  yield 
increased  although  the  actual  fat  percentage  declined. 
Very  brief  increases  in  the  iodine  content  of  milk 
occurred.  Small  doses  of  iodine  (as  iodide)  tended 
to  delay  the  decline  of  milk  yield  in  the  later  stages 
of  lactation.  Following  the  use  of  iodised  rations 
increases  in  the  iodine  content  of  the  liver  and  kidneys, 
but  in  no  other  organs,  were  noted.  The  milk  of 
cows  feeding  on  the  marsh  lands  of  the  North  Sea 
coast  had  a  higher  iodine  content  than  those  of 
southern  Germany. 

Iodine  in  small  amounts  (as  potassium  iodide) 
accelerated  the  reproduction  of  yeasts  without  any 
notable  increase  in  the  total  weight  of  yeast  pro¬ 
duced.  Yeast  appears  in  hold  iodine  to  some  form 
of  loose  combination*  Toxicity  of  iodine  compounds 
to  yeast  varied  in  the  order  iodide  >  iodate  >  periodate. 
The  combined  base  exerts  considerable  effect  on  the 
toxicity  of  these  compounds.  A.  G.  Pollard. 

Determination  of  minute  quantities  of  metals 
in  biological  material.  I*  Determination  of 
lead  in  urine.  II.  B.  Taylor  (J.  Proc.  Roy.  Soc. 
New5'  South  Wales,  1927,  61,  315 — 336). — An  accurate 
method  for  the  determination  of  small  quantities  of 
lead  in  urine  is  described,  based  on  the  fact  that  it 
is  completely  adsorbed  on  calcium  oxalate  in  solutions 
of  4—5.  The  lead  is  then  determined  nephelo- 
metrically  after  addition  of  sodium  hydrogen  sulphite. 

C.  W.  Gibby. 

Role  of  biocatalysts  in  carbohydrate  meta¬ 
bolism  of  carcinoma.  H.  von  Euler  and  H. 
Johansson  (Svensk  Kem.  Tidskr.,  1928,  40,  209— 
218). — Cancerous  tissue  (liver)  has  been  tested  for 
its  content  of  the  activator  Z  (cf.  Euler  and  Swartz, 
A.,  1925,  i,  209)  using  extracts  of  the  tissue,  finely- 
divided  tissue,  or  dry  tissue,  and  when  compared 
with  normal  tissue  it  is  deficient  in  the  Z  factor. 
The  results  are  somewhat  complicated  by  the  presence 
in  the  tissue  of  inhibiting  factors.  It  has  been  found 
possible  to  effect  considerable  concentration  of  the 
Z  factor  from  tumour  tissues  by  means  of  a  method 
dependent  on  precipitation  by  salts  of  the  heavy 
metals.  Extract  from  cancerous  tissues  increases 
the  consumption  of  oxygen  by  yeast,  but  apparently 
not  quite  as  markedly  as  does  a  similar  extract  of 
the  corresponding  normal  tissue. 

W.  O.  Kermack. 

Cholesterol  content  of  blood-serum  after 
irradiation  with  X-rays.  E.  Hubert  (Klin.  Woch., 
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1928,  7,  208—211;  Chem,  Zentr.,  1928,  i,  1677),— 
After  irradiation  of  carcinomatous  Tissue  a  marked 
fall  in  serum-cholesterol  is  observed, 

A,  A,  Eld  ridge. 

Genesis  of  diabetic  hyperglycemia.  E.  J. 
Lesser  (Klin,  Woch.,  1928,  7,  25—26;  Chem, 
Zentr.,  1928,  i,  1540 — 1541). — 'Polemical.  The  speed 
of  glyeogenoiysis  in  the  isolated  frog’s  liver  does  not 
depend  on  the  sugar  content.  Glyeogenoiysis  is 
inhibited  by  products  thereof  in  sufficiently  high 
concentration.  An  extract  of  these  products  does 
not  alone  raise  the  sugar  value  in  the  liver  cells,  since 
ferment  and  substrate  must  be  brought  together. 

A.  A.  Eldribge. 

Insulin  resistance  in  diabetes.  F.  Defisch  and 
K.  Hasenohbl  (Z.  ges.  exp,  Med,,  1927,  58,  110 — 
116;  Chem.  Zentr.,  3928,  i,  1540),— The  serum  of  a 
patient  (paranephritic  abscess)  refractory  towards 
insulin,  when  administered  intravenously  or  sub¬ 
cutaneously  to  rabbits,  diminished  the  action  of 
insulin.  The  pus  decomposed  insulin  after  being 
heated  for  2  hrs.  at  80°  or  in  presence  of  phenol, 

A.  A.  Elbridge. 

Employment  of  dihydroxyacetone  ( 1 1  oxantin  s  * ) 
in  diabetes.  M.  Geossmakk  and  S.  Pollak  (Klin. 
Woch.,  1928,  7,  211—213;  Chem.  Zentr.,  1928,  i, 
1677). — The  blood* sugar  falls  after  a  short  rise ; 
acidosis  is  favourably  affected.  A.  A.  Eldbidge. 

Primula  idiosyncrasy.  B.  Bloch  and  P,  Karrer 
( Viertelj ahrsschr .  naturforsch.  Ges.  Zurich,  1927,  72, 
Beibl.  Mo.  13,  1—26 ;  Chem,  Zentr.,  1928,  i,  1530),— 
From  the  ethereal  extract  of  the  green  leaves  of 
Primula  obconica  was  obtained  a  small  yield  of 
the  toxic  principle,  primin,  C14H1803  or  G14H20O3, 
golden-yellow,  in.  p.  62—63  ,  volatile  with  steam ; 
one  oxygen  atom  is  present  as  hydroxyl,  and  the 
others  apparently  as  lactone  groups.  Prim  in  imme¬ 
diately  decolorises  potassium  permanganate  in  acetic 
acid,  and  reduces  ammoniaeal  silver  nitrate  solution 
at  the  ordinary  temperature ;  in  cases  of  primula 
idiosyncrasy  it  causes  eczematous  dermatitis  clinically 
identical  with  spontaneous  primula  dermatitis, 

A.  A.  Elbridge. 

Nitrogen  balance  and  the  urinary  C  :  N 
coefficient  in  experimental  scurvy,  without 
complication  by  hunger.  N.  Jarussova  (Bio- 
ehem,  Z.,  1928,  198,  128— 137). — By  maintaining  an 
animal  on  a  scorbutic  diet  which  is  sufficient  to 
maintain  its  body -weight,  the  nitrogen  balance 
passes  during  development  of  scurvy  from  positive  to 
negative  values.  The  change  in  nitrogen  secretion  is 
insignificant.  Increased  decomposition  of  protein 
therefore  does  not,  but  impairment  of  the  utilisation 
of  food-nitrogen  does,  occur.  The  absolute  amount  of 
urinary  carbon,  and  therefore  the  urinary  C  :  N  ratio 
also,  is  increased.  ,  P.  W.  Clutterbuck. 

Total  chloride  concentration  and  acidity  of  the 
gastric  contents.  F.  I).  Gorham,  CL  M.  Stroud, 
and  M.  Huffmann  (Arch.  Int,  Med.,  1928,  42,  106 — 
116). — The  total  chloride  concentration  and  acidity 
of  the  contents  of  the  stomach  after  fasting  and  after 
oral  administration  of  water  and  phenolsulphon- 
phthalein  show  wide  variations  under  pathological 
conditions  (increase  in  cases  of  pyloric  stenosis  and 


duodenal  ulcer),  but  approach  the  same  value  (in 
many  instances  similar  to  that  of  the  normal  blood- 
plasma)  in  normal  subjects.  The  relation  between 
the  total  acidity  and  the  chloride  concentration  during 
fasting  and  of  the  gastric  chyme  after  a  test  meal 
varies  in  normal  subjects  and.  even  more  under  patho¬ 
logical  conditions  where  the  total  acidity  shows  the 
greatest  fluctuation  (of.  Guy’s  Hosp.  Rep.,  1924, 
74,  40).  G.  A.  C.  Gough. 

Alkalosis  in  patients  with  peptic  ulcer.  W.  E. 
Gatewood,  O.  H.  Gabbler,  E.  Muntwyler,  and 

V.  C.  Myers  (Arch.  Int.  Mod.,  1928,  42,  79—105).— 

At  a  certain  period  a  third  of  these  cases  showed 
uncompensated  alkalosis,  and  alkalosis  accompanied 
by  high  carbon  dioxide  content  occurred  in  the 
remainder.  Treatment  with  sodium  hydrogen  car¬ 
bonate  leads  often  to  an  increase  in  the  alkalsemia  and 
generally  to  a  rise  in  the  blood  hydrogen  carbonates 
and  a  fall  in  the  chloride  content  of  the  plasma,  whilst 
calcium  carbonate  or  magnesium  oxide  seldom 
increases  alkalsemia.  G.  A.  C.  Gough. 

Post  mortem  increase  of  lactic  acid  in  the 
brain  substance  of  animals.  M.  E.  Mayer  (Arch, 
exp.  Path.  Pharm.,  1928,  134,  218— 224).— Dogs  and 
calves  subjected  to  various  experimental  procedures 
show  an  increase  in  the  lactic  acid  in  the  brain  after 
death  as  compared  with  the  normal  content,  this 
increase  being  more  marked  in  the  grey  substance 
than  in  the  white.  Similar  results  are  also  obtained 
with  cats.  W.  O.  Keiimack. 

Clinical  calorimetry,  XLIL  Effect  of  dex¬ 
trose  and  of  dihydroxyacetone  on  metabolism. 

W.  S,  McClellan,  A.  Biasotti,  and  R.  R.  ITannon 

(J,  Biol,  Chem,,  1928,  78,  719— 744).— Ingestion  of 
dihydroxyacetone  caused  a  rise  in  the  respiratory 
quotient  due  to  increased  elimination  of  carbon  di¬ 
oxide,  .Heat  production  was  increased  to  about  the 
same  extent  as  by  dextrose.  In  normal  individuals 
the  blood-sugar  fell ;  in  diabetics  it  rose,  but  to  a  less 
extent  than  after  dextrose.  Acid  phosphoraolybdate- 
redueing  substances  (including  dihydroxyacetone) 
were  not  increased  in  the  blood  of  normal  or  diabetic 
individuals  after  ingestion  of  dihydroxyacetone  or  of 
dextrose ;  they  were  slightly  increased  in  the  urine  in 
the  former  case,  CL  R.  Harington. 

Mineral  metabolism  of  the  growing  chick. 
F,  E.  Mussehl,  M.  J.  Blish,  and  C.  W.  Ackerson 
(Poultry  Sei.,  1927,  6,  239— 242).— The  addition  of 
bone  meal,  calcium  carbonate,  or  a  mixture  of  these 
materials  with  sodium  chloride,  to  a  basal  ration  which 
was  complete  for  vitamins,  proteins,  and  mineral 
substances  retarded  the  growth  and  increased  the 
mortality  of  chickens.  Chemical  Abstracts. 

Phosphorus  metabolism.  II  and  III,  A.  J, 
Charit  (Arch.  Sei,  Biol.,  1928,  28,  145—147,  148 — 
154). — I.  Blood  leaving  the  spleen  of  dogs  is  richer 
in  inorganic  phosphorus  than  that  entering,  when  the 
animal  has  performed  muscular  work,  has  been  fed 
with  substances  containing  phosphorus  in  organic 
combination,  or  is  under  the  influence  of  insulin,  the 
difference  amounting  in  the  first  two  cases  to  about 
1  mg.  %f  on  the  average.  This,  difference  is  apparently 
due  to  the  elimination  of  phosphoric  acid  from  organic 
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compounds  containing  phosphorus  by  an  agent 
present  in  the  spleen. 

II.  The  subcutaneous  injection  of  adrenaline  into 
dogs  and  rabbits  reduces  the  inorganic  phosphorus 
content  of  the  blood  by  28 — 30  %.  No  further  diminu¬ 
tion  can  be  produced  by  administration  of  dextrose 
or  insulin  during  adrenaline  hyp ophosphsomia .  The 
inorganic  phosphorus  of  the  blood  would  lienee 
appear  to  consist  of  two  types :  one  capable  of  com¬ 
bining  with  carbohydrates,  and  the  other  not  entering 
into  this  reaction,  R.  Truszkowski. 


Metabolism  of  the  bile,  II*  Changes  in 
blood  and  bile  following'  intravenous  injection  of 
bile  or  of  its  constituents*  (1  TL  Greeks  and 
A*  M*  Shell  (J.  Biol.  Chem.,  1928,  78,  691—713}.— 
Intravenous  injection  of  bile  acids  or  of  bilirubin  is 
followed  by  rapid  elimination  of  the  excess  by  excre¬ 
tion  in  the  bile.  The  elimination  is  most  rapid  in  the 
case  of  the  bile  acids  which  have  a  eholagogue  action, 
and  of  which  the  excess  is  excreted  by  increase  in  the 
volume  of  bile ;  bilirubin,  on  the  other  hand,  is 
eliminated  more  slowly  and  by  means  of  increased 
concentration  of  the  bile.  Injections  of  whole  bile 
give  similar  results  except  that  the  process  is  slower. 

C.  R.  Harihgtok. 

Metabolism  of  tryptophan.  II.  Synthesis  of 
6-methyl-  and  8-methyl -kynurenic  acids.  W. 
Robsoh. — See  this,  voi.,  1141* 


Metabolism  of  tryptophan.  III.  Mode  of 

W  MK>  *3W 

formation  of  kynurenie  acid  from  tryptophan, 
W.  Robsoh  (Biochem.  J„  1928,  22,  1165-1168).- 
Bz- 3-MethyItryptophan  or  8-metbylkynurenic  acid 
when  injected  into  the  rabbit  is  completely  burnt, 
6-Methylkynurenic  acid,  on  the  other  hand,  can  be 
recovered  from  the  urine  of  the  animal  almost  quan¬ 
titatively.  In  the  formation  of  kynurenie  acid  from 
tryptophan,  therefore,  the  pyrrole-nitrogen  of  the 
latter  compound  is  eliminated  and  the  side -chain  with 
its  amino-nitrogen  forms  the  new'  pyridine  ring. 

S.  S.  ZlLVA, 


Comparative  nutrient  value  of  the  proteins  of 
linseed  meal  and  cotton-seed  meal  for  different 
animals.  R.  M,  Bethkb,  G.  Bohstedt,  EL  L, 
S  ass  amah,  3>.  0*  Kenhard,  and  B.  H,  Edihgtok 
(J.  Agric.  Res.,  1928,  36,  855— 871).— The  effect  of 
these  meals  varied  considerably  with  the  type  of 
animal  used  in  nutrition  experiments,  and  in  the  case 
of  chickens  with  age.  Cotton-seed  meal  showed  toxic 
effects  with  pigs.  In  digestibility  and  biological 
value  the  two  meals  were' equally' valuable  as  sup- 
plement-ary  protein  foods  for  rats  and  calves.  For 
young  chickens  cotton-seed  meal  was  slightly  superior. 

A.  G.  Pollard. 

Pate  of  foreign  fats  in  the  organism,  L, 
Scheffer  (Arch.  exp.  Path*  Pharni.,  1928,  134,  66 — 
73). — After  the  injection  of  “  iodopin  (a  fat  con¬ 
taining  iodine)  into  the  jugular  vein  of  a  well-nourished 
dog  very  little  or  none  is  immediately  deposited  in 
the  fatty  tissue,  but  after  48  hrs,  9S%  and  after 
72  hrs.  70%  is  still  found  in  the  liver  in  an  unaltered 
condition.  W.  0.  Kermack, 


Fat  metabolism  after  splenectomy.  S.  Leites 
(Biochem,  Z.,  1928,  198,  157— 162) —After  splen¬ 
ectomy,  hydrolysis  of  fat,  probably  in  the  liver, 


is  disturbed  and  partly  transferred  to  the  lungs,  whilst 
decomposition  of  acetone  substances  is  retarded, 
especially  at  the  periphery.  In  splenectomised 
animals,  feeding  of  fat  leads  to  acetonaemia,  which  is 
not  diminished  by  simultaneous  administration  of 
dextrose.  The  dextrose,  however,  does  increase  the 
hypercholesterolemia  accompanying  fat  feeding, 

P.  W.  Cltttterbuck. 

Fat  and  lipin  metabolism,  ¥111*  Degrad¬ 
ation  of  fat  in  the  animal  organism*  S.  Leites 
(Biochem.  Z.,  1928,  197,  357 — 362). — After  adminis¬ 
tration  of  oleic  acid  to  dogs  an  increase  in  the  amount 
of  ketonic  substances  in  the  blood  of  the  right  heart 
and  arteries  is  observed.  Olive  oil  or  olive  oil  and 
cholesterol,  orally  administered,  cause  an  increase  in 
the  amount  of  these  substances  in  the  blood  of  the 
right  heart  and  of  the  femoral  vein,  and  the  increase 
in  that  vein  is  accompanied  by  a  decrease  in  the 
amount  of  neutral  fat.  Administration  of  fat  also 
results  in  the  formation  of  ketonic  substances  in  the 
liver  and  lungs  and  peripherally.  The  retention  of 
neutral  fat  in  the  lungs  of  normal  dogs  is  not  accom¬ 
panied  by  any  degradation  of  the  fat  with  formation 
of  ketonic  substances;  these  are  apparently  formed 
in  the  lungs  from  free  higher  fatty  acids.  Dextrose 
exerts  its  antiketogenic  effect  in  the  liver  and  peri¬ 
pherally,  but  not  in  the  lungs*  Dextrose  given  with 
oleic  acid  produces  considerably  greater  hyper- 
cholesterolaemia  than  does  the  administration  of 
oleic  acid  alone.  The  decomposition  of  the  ketonic 
substances  occurs  in  the  lungs  and  peripherally. 

W,  McCartney. 

Lipins  and  metabolism.  K.  Reiter  and  W. 
Reissmann  (Klin.  Woch.,  1928,  7,  306 — 307 ;  Chem. 
Zentix,  1928,  i,  1678).— In  rats  lack  of  lipins  leads  to 
increased  degradation  of  protein ;  subsequent  adminis- 
tration  of  lipin  in  the  form  of  “  Promonta  has  a 
protein- sparing  effect.  A.  A,  Eldridge. 

Phosphatide  content  of  organs  after  adminis¬ 
tration  of  large  amounts  of  phosphatide.  B. 
Rewald  (Biochem.  Z.,  1928,  198,  103 — 111), — 
Administration  of  large  amounts  of  phosphatide  over 
prolonged  periods  does  not  appear  to  affect  the  health 
of  the  animal  and  90%  is  absorbed.  After  adminis¬ 
tration  for  one  month,  considerable  storage  occurs, 
particularly  in  the  brain,  kidney,  and  liver.  The 
phosphatide  content  of  the  blood  is  also  increased. 

P.  W.  Cltjtterbxjck* 

Dehydrogenation  processes  with  choroid  mem¬ 
branes  of  albino  and  pigmented  animals.  A, 
Cucchia  {Arch.  Farm,  sperim.,  1928,  45,  67 — 74). — 
Contrary  to  expectation  on  the  oxidation  theory  of 
albinism  and  pigmentation,  there  is  no  distinct 
difference  between  the  rates  of  reduction  of  m- 
dinitrobenzene  by  the  choroid  membranes  of  eyes'  of 
albino  and  of  pigmented  rabbits.  E,  W.  Wighall. 

Chemical  factors  which  determine  the  de¬ 
position  of  colloids.  G,  Spagnol  (Atti  R.  Accad. 
Lined,  1928,  [vi],  7,  667 — 670). — In  continuance  of 
previous  work,  experiments  have  been  made  on  the 
effect  of  chloroform,  ethyl  ether,  and  carbon  tetra¬ 
chloride  (applied  to  the  skin)  on  the  deposition  in  the 
tissues  of  numerous  colloids,  both  electropositive  and 
electronegative,  after  their  intravenous  injection  into 
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various  animals.  The  deposition  occurs  in  the  locality 
to  which  the  reagent  has  been  applied.  With  chloro¬ 
form,  after  an  application  for  5—15  sec.,  the  deposition 
occurred  in  the  skin  and  in  the  subcutaneous  tissue ; 
with  longer  application  (1—2  min.)  a  certain  amount 
of  deposition  occurred  also  in  the  underlying  muscles. 
Negative  results  were  obtained  if  the  application  of 
the  chloroform  preceded  the  injection  of  the  colloid 
by  ah  hour.1*  The  optimum  conditions  were  represented 
by  the  application  of  the  chloroform  for  15 — 20  sec., 
when  the  infiltration  of  the  colloid  into  the  tissues 
was  manifest  after  5—10  min,,  and  was  complete  after 
1  hr.  Injections  of  dilute  aqueous  solutions  of 
amylene  hydrate  and  of  ethylurethane  gave  similar 
results.  This  infiltration  is  attributed  to  an  enhanced 
permeability  of  the  blood  capillaries. 

F.  G.  Tryhorn. 

Strengths  of  action  of  alkaloids  and  their 
degree  of  hydrolysis  in  buffered  solutions  as  a 
function  of  hydrogen-ion  concentration  of  the 
medium,  S.  Mayeda  (Biochem.  Z.,  1928,  197, 
410 — 417). — Mathematical  and  theoretical  con¬ 
siderations  led  to  the  following  conclusions  which 
have  been  experimentally  verified  for  the  cinchona 
alkaloids.  The  degree  of  hydrolysis  of  a  hydrolysable 
salt  in  a  medium,  the  hydrogen- ion  concentration  of 
which  is  regulated,  is  a  function  of  the  pR.  For  a 
salt  from  a  strong  acid  and  a  weak  base  having  a 
articular  dissociation  constant,  the  degree  of 
ydxolysis  can  be  calculated  from  an  equation  which 
is  given.  For  the  same  dissociation  constant  the 
equation  is  identical  with  that  for  the  dissociation 
curve  of  a  weak  base.  The  dependence  of  the  bio¬ 
logical  action  of  the  cinchona  alkaloids  on  the  #n 
is  to  be  traced  solely  to  the  base  set  free  b y  hydrolytic 
dissociation ;  theoretically  this  should  hold  for  other 
alkaloids  also.  The  free  quinine  base  alone  is  the 
bearer  of  the  biological  activity.  Considered  physico- 
chemieally,  the  action  of  the  alkaloids  on  the  free 
living  micro- organisms  is  a  process  of  adsorption. 

W.  McCartney. 

Pharmacological  differentiation  of  the  Sola - 
nacem  alkaloids,  F.  Garcia  (Arch,  exp.  Path. 
Pharm.,  1928,  134,  149— 154} —The  narcotic  action 
of  ether  vapour  on  mice  is  increased  by  the  adminis¬ 
tration  of  atropine,  hyoscyamine,  or  scopolamine 
to  the  animals.  These  three  alkaloids  show  this 
effect  in  different  degrees  and  this  circumstance  is 
combined  with  a  chemical  method  for  the  purpose  of 
differentiating  and  determining  the  three  alkaloids. 

W.  O.  Kermack. 

Toxicology  of  certain  chlorine  derivatives  of 
methane  and  ethane,  G.  A,  Haloff  (Arch.  exp. 
Path.  Pharm.,  1928, 134,  168— 172).— Chloroform  and 
carbon  tetrachloride  produce  fatty  degeneration  of  the 
liver,  whilst  dichloromethane,  ethylene  dichloride, 
ethylidene  chloride,  and  hexachloroethane  have  no 
such  action.  W.  0.  Kermack, 

Transformation  of  benzene  in  the  organism 
and  a  method  for  the  determination  of  benzene. 

I.  D.  Gadaskin  (Biochem,  Z.}  1928, 198,  149—156).— 
A  colorimetric  method  is  described  for  the  determin¬ 
ation  of  benzene,  depending  on  its  nitration,  reduction 
of  the  nitro-compoimd,  and  subsequent  treatment 


with  dimethyl -p-phenylenediamine.  This  test  is 
sufficiently  delicate  to  detect  qualitatively  sublethal 
amounts  of  benzene  when  present  in  blood.  The  toxic 
effect  of  benzene  is  the  sum  of  its  own  toxicity  and 
that  of  phenol  arising  by  oxidation. 

P.  W.  Clutterbuck, 

Solubility  in  stomach  and  duodenum  of 
aluminium  compounds  found  in  baking  powder 
residues.  V.  C.  Myers  and  J.  A.  Killian  (J.  Biol. 
Cliem.,  1928,  78,  591 — 594). — After  administration  to 
normal  human  subjects  of  15 — 90  mg.  of  aluminium 
in  the  form  of  biscuits  baked  with  aluminous  baking 
powders,  2—20%  of  the  aluminium  was  found  in 
solution  in  the  gastric  contents  and  similar  amounts 
in  the  duodenal  contents.  0,  B.  Haringtgn. 

Influence  of  administration  of  aluminium  on 
aluminium  content  of  tissues  and  on  growth  and 
reproduction  in  rats.  V.  C.  Myers  and  J.  W,  Mull. 
Influence  of  aluminium  on  dogs.  V.  C.  Myers 
and  D.  B.  Morrison.  Aluminium  content  of 
human  autopsy  tissue.  V.  C.  Myers  and  J.  W. 
Mull  (J.  Biol.  Chem.,  1928,  78,  60^613,  615—624, 
625 — 626) . — Oral  administration  of  2  mg.  of  aluminium 
per  diem  had  little  or  no  effect  on  the  aluminium 
content  of  the  tissues  or  on  the  growth  of  rats.  In- 
traperitoneal  injection  of  aluminium  was  followed  by 
an  increase  in  the  aluminium  content  of  various  tissues, 
particularly  of  the  liver,  of  which  the  aluminium 
content  rose  to  8-22  mg.%  as  against  the  normal  value 
of  0T4  mg.%.  Similar  results  were  obtained  in  dogs 
except  that  the  aluminium  content  of  the  liver  could 
be  raised  somewhat  by  oral  administration  of  alumin¬ 
ium.  The  increased  aluminium  content  of  the  tissues 
resulting  from  injection  of  aluminium  was  maintained 
for  a  considerable  period  after  administration  had 
ceased ;  excretion  is  therefore  slow.  Figures  are 
given  for  the  aluminium  content  of  various  human 
tissues  determined  at  autopsy.  C.  R.  Harington. 

Determination  of  aluminium  in  animal  tissues. 
V.  C.  Myers,  J.  W,  Mull,  and  D.  B,  Morrison 
(J.  Biol.  Chem.,  1928,  78,  595 — 604) . — The  tissue  is 
incinerated  with  a  mixture  of  sulphuric  and  perchloric 
acids;  a  trace  of  iron  is  added  and  then  iron  and 
aluminium  are  precipitated  together  by  ammonia 
solution  ;  the  precipitate  is  re -dissolved  and  the  iron 
alone  removed  with  sodium  hydroxide  and  acetic 
acid ;  the  aluminium  in  the  mother-liquor  is  determined 
colorimetrically  by  means  of  aurintriearboxylie  acid. 
The  method  is  applicable  to  the  determination  of 
0-01—1*0  mg.  per  100  g.  of  tissue  with  an  error  of 
±10%.  ~  ~  C.  R.  Harington, 

Determination  of  arsenic  in  cadavers.  Pi., 
Friuli  {Ber.  ungar.  pharm.  Ges,,  1926,  2,  84 — 87 ; 
Chem.  Zentr.,  1928,  i,  1561). — The  arsenic  is  separated 
as  the  element  with  Bettendorf  ?s  reagent,  and  weighed 
as  such  or  as  magnesium  ammonium  arsenate 
kexahydrate.  A.  A.  Eldridge. 

Detection  of  arsenic  in  ashes  of  cremated 
corpses.  G.  Popp  (Z,  angew.  Chem.,  1928,  41, 
856 — 858) . — Three  experiments  carried  out  on  dogs 
to  which  arsenic  had  been  administered  showed  that 
the  arsenic  detected  in  the  calcined  bones  is  about 
one  sixth  of  the  amount  found  in  the  bones  before 
cremation,  and  less  than  one  thousandth  of  the  total 
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amount  in  the  whole  body  before  cremation.  In  each 
case,  the  liver  was  incompletely  calcined,  although 
the  calcined  bone  ashes  were  white,  and  in  one  ease, 
in  which  morphine  was  injected  before  death,  the 
alkaloid  was  detected  in  the  charred  liver  remains. 

S.  I.  Levy. 

Distribution  of  boric  acid  in  human  organs  in 
six  deaths  due  to  boric  acid  poisoning,  W.  D. 
McNally  and  C.  A.  Rust  (J.  Amer.  Med.  Assoc., 
1928,  90,  382 — 383).  Chemical  Abstracts. 

Distribution  of  gold  in  the  organs  of  healthy 
and  tuberculous  rabbits  following  administr¬ 
ation  of  gold  preparations.  I.  Non-tuber- 
culous  rabbits.  B.  Brash  and  G.  Weiler  (Bio- 
chem.  Z.,  1928,  197,  343 — 352). — A  gold  thiocarb- 
amide  compound  (“  loplon  ”)  containing  42%  of 
gold,  another  organic  compound  (“  preparation 
No.  2950 21*9%  An),  and  gold  sodium  thio¬ 
sulphate,  (S203Aii)Na,Na2S203  (“  sanocrysin  }> ; 

37-35%  An),  were  the  substances  used,  and  the  gold 
content  of  the  kidneys,  liver,  lungs,  spleen,  heart, 
intestine,  stomach,  brain,  bones,  skin,  and  flesh  was 
determined.  The  method  adopted  for  the  determin¬ 
ation  of  the  gold  made  it  possible  to  determine 
accurately  as  little  as  0-001  mg.  In  the  experiments 
with  “  lopion  51  the  chief  amount  of  gold  was  found  in 
the  liver,  whereas  in  those  with  the  other  two  com¬ 
pounds  by  far  the  greatest  amount  was  always  found 
in  the  kidneys.  The  ratio  of  the  amount  of  the 
element  in  the  liver  to  that  in  the  kidney's  was  about 
3  :  1  when  “  lopion  ”  was  used,  but  when  prepar¬ 
ation  2950  J>  was  used  the  ratio  of  the  quantity  of 
gold  in  the  kidneys  to  that  in  the  liver  increased  in 
proportion  to  the  shortness  of  the  time  in  which  the 
animal  died  after  injection.  “  Lopion  ”  almost 
always  caused  high  values  for  the  gold  content  of  the 
spleen,  “  sanocrysin  ”  gave  considerably  lower  figures, 
and  with  “  preparation  2950  ”  very  low  values  were 
obtained.  All  three  substances  gave  about  the  same, 
not  very  high,  value  for  the  content  of  the  lungs. 
“  Preparation  2950  ”  gave  lower  amounts  of  gold  in 
the  heart  than  did  the  other  two  compounds.  Almost 
throughout,  the  lowest  values  of  all  were  for  the  brain. 
For  the  remaining  organs  very  great  variations  were 
found.  The  toxicity  of  the  three  preparations  used 
appeared  to  be  proportional  to  the  amount  of  gold 
which  accumulated  in  the  kidneys.  Usually  animals 
treated  with  “sanocrysin  15  lost  weight  considerably. 
The  ratio  of  gold  recovered  from  the  organs  to  gold 
administered  varied  rather  appreciably.  The  highest, 
value  found  was  67-15%,  “  lopion  ”  having  been  the 
compound  used.  W.  McCartney. 

Mobilisation  of  mercury  from  sparingly  soluble 
depots  by  halogen  salts.  F.  Garcia  (Arch,  exp. 
Path.  Pkarm.,  1928,  134,  142 — 148). — Rats  to  which 
a  sparingly  soluble  mercury  salt  (calomel,  mercuric 
oxide,  ck-iodide3  or  salicylate)  had  been  admin¬ 
istered  in  the  form  of  a.  subcutaneous  depot  showed 
symptoms  of  mercury  poisoning  after  they  were  given 
sodium  chloride,  potassium  bromide,  or  potassium 
iodide.  The  halogen  salts  apparently  facilitate  the 
dissolution  and  dissemination  of  the  mercury  salts,  the 
activities  being  in  the  order  Cl<Br<L 

W.  O.  Kermack. 


Fatal  th allium  poisoning,  and  determination 
of  thallium  in  cadavers  as  thallous  iodide.  R. 
Fridli  (Ber.  ungar.  pharm.  Ges,,  1928,  4,  43—49; 
Chem.  Zentr,,  1928,  i,  1561— 1562),— The  thallium 
was  determined  titrimetrically  with  OTN-potassium 
iodide  solution.  Of  2*5  g.  of  thallium  acetate  taken 
per  os,  there  were  found  3*3  nag.  in  100  g.  of  liver, 
1*6  mg.  in  98  g,  of  kidney,  5*0  mg.  in  100  g.  of  urine, 
the  greater  part  having  already  been  eliminated  in  the 
urine.  ~  *  A.  A.  Eldridoe. 

Fatty  degeneration  of  the  liver.  A.  Gijbser 
(Biochem.  Z.,  1928, 198,  65 — 80). — The  fat  appearing 
in  the  liver  during  phosphorus  poisoning  and  during 
decrease  of  atmospheric  pressure  is  distinguished  by 
its  high  phosphatide  content,  whereas  that  caused  by 
overheating  and  chloroform  poisoning  has  a  normal 
phosphatide  c ont ent.  I n  the  live r  ri c h  in  ph o sphatide, 
the  total  phosphorus  content  is  not  greater  than 
normal,  but  the  phosphatide  forms  a  much  greater 
part  of  the  total  phosphorus.  The  conversion  of 
nuclein-  into  phosphatide-phosphorus  is  regarded  as 
a  step  in  the  formation  of  this  phosphatide. 

P.  W.  ClUTTERBUCK. 

Absence  of  free  aldehyde  groups  from  enzyme 
solutions.  F.  Lehr  (Biochem.  Z.,  1928,  198,  204— 
205). — An  attempt  to  detect  the  presence  of  free 
aldehyde  groups  in  solutions  of  the  following  enzymes  ; 
0-2%  urease  (jack  bean),  0*5%  taka-diastase,  1% 
pepsin  and  trypsin,  freshly-prepared  catalase,  by 
means  of  the  fuchsin-sulphurous  acid  method  of 
Stepp,  Feuigen,  and  Voit  (A.,  1927,  370)  gave 
negative  results.  P.  W.  Clutterbuce. 

Specificity  of  intracellular  dehydrogenases. 
I.  Dehydrogenase  of  cunner  muscle.  M.  E. 
Collett  (J.  Biol.  Chem.,  1928,  78,  685— 689).— The 
course  of  decolorisation  of  methylene-blue  by  a 
system  consisting  of  washed  muscle  of  the  dinner 
together  with  one  or  more  hydrogen  donators,  in  a 
vacuum  was  observed.  Since  decolorisation  was  no 
more  rapid  in  presence  of  two  donators  than  in 
presence  of  one,  it  is  concluded  that  in  the  muscle  of 
this  fish  there  is  only  one  dehydrogenase  for  which 
many  substances  may  serve  as  hydrogen  donators. 

C.  R.  Harington. 

Potassium  thiocyanate  and  diastatic  action  of 
saliva-  and  plant-diastases.  L.  R.  Johnson  and 
A.  Worm  all  (Proc.  Leeds  Phil.  Soe,,  1928,  1,  318— 
324;  cL  A.,  1926,  1058). — Traces  of  potassium 
thiocyanate  have  a  definite  activating  influence  on 
the  diastatic  action  of  human  saliva,  which  is  signi¬ 
ficant  at  the  concentration  normally  present.  A 
similar  effect  is  produced  with  malt  diastase  and  with 
a  diastatic  preparation  from  potatoes.  The  effect 
is  most  pronounced  when  starch'  is  used  as  substrate, 
but  is  still  noticeable  with  dextrin  or  glycogen,  or 
when  sodium  chloride  is  added  to  raise  the  concen¬ 
tration  of  this  salt,  to  the  optimum  value.  The 
thiocyanate  appears  to  accelerate  only  the  first  stages 
in  the  hydrolysis  of  starch  and  the  rate  of  formation 
of  reducing  sugars  is  not  markedly  increased.  The 
stimulating  action  of  potassium  thiocyanate  on  the 
germination  of  potatoes  and  barley  is  discussed  in 
relation  to  the  influence  of  the  salt  on  diastatic 
action;  preliminary  experiments  carried  out  with 
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barley  indicate  that  potassium  thiocyanate  accelerates 
germination,  although  an  excess  retards  or  even 
destroys  germinating  power.  C,  W.  Shoppee, 

Hydrolysis  of  starch  by  salts.  E.  Glimm  and 
R.  Grimm  (Riochem.  Z.,  1928,  197,  445 — 459). — 
Provided  precautions  are  taken  to  maintain  sterile 
conditions,  starch  is  never  hydrolysed  by  solutions  of 
salts,  of  amino-acids,  of  peptones,  or  of  mixtures 
of  these  substances.  The  results  obtained  by  Haelin 
(ef.  A.,  1923,  i,  443)  and  by  Biedermann  (cf.  ibid., 
655)  are  thus  explained,  since  these  workers  did  not 
use  sterile  materials.  From  Witte’s  peptone  were 
isolated  two  organisms  which  convert  starch  into 
dextrin.  W.  McCartney. 

Hydrolysis  of  sucrose  by  enzymes.  R.  Weiden- 
iiagen  (Naturwiss.,  1928,  16,  654 — 655). — The 

hydrolysis  of  disaccharides  can  be  brought  about 
by  the  action  of  simple  glucosidases.  For  the 
hydrolysis  of  a  disaccharide  of  the  maltose  type,  only 
one  glucosidase  will  be  necessary,  whilst  the  non- 
reducing  sugars  provide  a  possibility  of  the  action  of 
two.  According  to  this  theory  the  hydrolysis  of 
sucrose  can  be  brought  about  by  the  action  of  two 
different  enzymes  which  are  called  g-hfractosidase 
and  a-glueosidase.  Some  confirmation  for  the  theory 
is  to  be  found  in  the  separation  of  maltase  and  invertase 
by  Willstatter  and  Bamann,  which  may  be  regarded 
as  a  separation  of  p4~fructosidase  and  a-glucosidase. 
If  invertase-free  maltase  is  allowed  to  act  on 
sucrose  at  the  optimum  pa  of  7*0  the  hydrolysis 
taking  place  is  of  the  order  of  a  maltose  hydrolysis, 
whilst  at  p}t  4*0,  which  favours  the  fructosidase  action, 
no  hydrolysis  can  be  proved.  That  no  hydrolysis  of 
raffinose  occurs  at  pti  7  0  is  also  in  complete  agreement 
with  the  theory.  A,  J.  Mbs, 

Enzymic  mutation  and  enzymic  degradation 
of  glycogen-lactic  acid.  H.  von  Euler  and  E, 
Brukius  (Svensk  Rem,  Tidskr.,  1927,  39,  287—295; 
Ohem.  Zentr.,  1928,  i,  1427), — The  fission  of  aldehyde 
by  liver  juice  takes  place  only  in  presence  of  co¬ 
zymase  ;  the  reaction  velocity  diminishes  considerably 
during  the  reaction.  The  effect  is  not  shown  with 
preparations  obtained  by  precipitation  with  acetic 
acid ;  inhibiting  substances  are  apparently  thereby 
removed.  In  this  isoelectric  precipitation  the  purity 
of  the  enzyme  is  not  greatly  increased,  but  it  is 
increased  tenfold  by  fractional  precipitation  with 
ferric  hydroxide.  Liver  juice  showed  no  formation 
of  lactic  acid  from  glycogen  or  zymophosphate.  With 
muscle  juice  lactic  acid  was  formed,  the  reaction 
velocity  being  of  the  same  order  as  that  of  the  action 
of  mutase.  A.  A.  Eld  ridge. 

Dry  [enzyme]  preparations  from  muscle.  Bu 
vox  Euler  and  S.  Froffe  (Svensk  Kem.  Tidskr,, 
1927,  39,  295—297 ;  Chern.  Zentr.,  1928,  i,  1427).— 
The  production  of  lactic  acid  and  action  of  mutase 
by  preparations  from  ox  and  rabbit  muscle  were 
studied.  A.  A.  Eldridge. 

Reactions  of  hexoses  in  the  animal  organism. 
H,  von  Euler  and  It.  Nilsson  (Arkiv  Kemi,  Min., 
GeoL,  1928,  9,  No.  38,  1—6).— The  extract  made  by 
grinding  washed  rat  liver  with  sand  and  water 
decolorises  methylene-blue  in  absence  and  presence 


of  dextrose,  lsevulose,  and  rat’s  blood-serum.  Mix¬ 
tures  of  the  serum  with  dextrose  or  lsevulose  do  not 
cause  decolorisation. 

From  experiments  on  the  decolorisation  of  methyl¬ 
ene-blue  with  yeast  suspensions  and  sodium  zyzno* 
phosphate  it  is  concluded  that  pure  h  exos edip h osphat e 
is  not  fermented  in  absence  of  co-zymase,  and  is  of 
no  use  as  a  hydrogen  donator.  XL  Burton. 

Properties  of  emulsin  prepared  23  years  ago. 
M.  Brio  el  and  (Mule.)  M.  Desmarest  (J.  Pharm. 
China.,  1928,  [win],  8,  201 — 205).— In  a  sample  of 
emulsin  prepared  from  almonds  in  1905  p -glucosidase 
and  lactase  were  still  active  but  had  lost  more  than 
50%  of  their  activity.  Invertase  was  only  very 
feebly  active  (cf.  B.,  1928,  729). 

E.  H.  Sharpies, 

Stereochemical  specificity  of  lipases.  Ik  Bona 
and  R.  Itelsohn-Schechter  (Bioehem.  Z.,  1928, 197, 
482—490;  cf.  A.,  1927,  377),— Pig-liver  lipase 
preferentially  hydrolyses  the  d- component  in  r- ethyl 
mandelate.  As  regards  rate  of  hydrolysis,  7-ethyl 
in  an  delate  is  most  rapidly  attacked  by  this  lipase, 
whereas  the  d~  and  dU forms  and  a  mixture  of  equal 
parts  of  the  df-  and  l-forms  are  hydrolysed  more 
slowly  but  at  equal  rates.  The  action  of  the  enzyme 
does  not  begin  immediately  after  mixture  with*  the 
substrate.  An  induction  period,  the  extent  of  which 
depends  on  the  degree  of  purity  of  the  substrate, 
is  observed  (cf,  Willstatter  and  others,  A.,  1927,  793). 
The  degree  of  purity  of  the  ferment  lias  ito  influence 
on  its  specificity  and  it  is  concluded  that  the  specificity 
is  a  property  of  the,  pure  enzyme.  The  extent  of  the 
period  of  induction  appears  to  increase  with  increasing 
purity  of  the  ferment.  When  methyl  mandelate  is 
used  similar  results  are  obtained.  Pig-pancreas 
lipase  affects  ethyl  mandelate  in  the  same  wuy  as  it 
affects  the  methyl  ester.  W.  McCartney. 

Kidney  phosphatase  and  its  activation,  II. 
III.  H.  Erdtman  (Z.  physiol.  Ohem.,  1928,  177, 
211—220,  231 — 236). — II.  Investigation  has  been 
made  of  the  fission  of  glycerophosphate  solution  by 
kidney  phosphatase  activated  by  meat  extract  (ef, 
this  voh,  671).  It  is  shown  that  the  activator  is 
not  an  enzyme  protector,  and  that  an  excess  of 
phosphate  retards  the  reaction  (cf.  Mart  land  and 
Robison,  A.,  1927,  699),  Fission  of  sodium  zymo- 
phosphate  is  effected  with  the  activated  phosphatase, 
but  not  as  readily  as  that  of  glycerophosphate. 

It  is  shown  that  the  activator  contains  magnesium 
sulphate,  and  a  comparison  of  glycerophosphate 
fission  using  pure  magnesium  sulphate  and  the 
sulphate  from  the  activator  shows  their  identity. 

III.  Activation  of  kidney  phosphatase  is  not 
effected  by  calcium,  zinc,  or  beryllium  sulphates. 
Active  enzyme  preparations  can  be  obtained  by 
precipitation  with  alcohol.  After  further  adsorption 
on  aluminium  hydroxide  at  pn  5  and  elution  with 
Sorensen's  secondary  phosphate  buffer  an  increased 
activity  is  manifested.  The  purest  preparation 
obtained  gives  Millon's  reaction,  a  negative  Mol  is  elds 
test,  and  an  indistinct  biuret  reaction, 

H.  Burton. 

Purification  of  nucleosidases.  H,  von  Euler 
and  E.  Brukius  (Arkiv  Kemi,  Min.,  GeoL,  1928,  9, 
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No.  40,  1—14).— -The  reaction  between  nucleosidase 
(prepared  by  extraction  of  pig  or  ox  kidney  with 
water)  and  adenosine,  measured  by  determination 
of  the  ribose  liberated,  is  unimolecular  and  73% 
fission  occurs  at  infinite  time.  Partial  purification 
of  the  nucleosidase  is  effected  by  dialysis  or  better 
by  isoelectric  precipitation  combined  with  dialysis. 
Kaolin  is  unsuitable  as  an  adsorbent,  and  although 
aluminium  hydroxide  B  at  6  effects  73%  adsorp¬ 
tion,  subsequent  elution  yields  only  10%.  Alcohol 
and  colloidal  ferric  hydroxide  effect  adsorption,  but 
the  enzyme  is  not  recovered  at  pE  6  or  9.  Precipitation 
with  alcohol  is  unsuitable,  but  fractional  precipitation 
with  acetone  gives  some  improvement,  whilst  a 
further  purification  is  effected  by  isoelectric  precipit¬ 
ation  *  H.  Burton. 

Pepsin,  1.  H.  Penau  and  J.  Ple  (Bull.  Soc. 
Chirm  bioL,  192S,  10,  779— 783),— See  this  vol.,  922. 

Effect  of  fluorides  and  iodides  on  the  clotting 
of  milk  by  pepsin,  W.  M.  Clifford  (Biochem,  J., 
1928,  22,  1128— 1132) —The  clotting  of  milk  by 
pepsin  is  inhibited  by  the  addition  of  sodium,  potass- 
sium,  and  ammonium  fluorides  and  lithium,  sodium, 
potassium,  and  ammonium  iodides.  This  inhibitory 
action  depends  on  the  concentration  of  the  halide. 
The  inhibition  of  coagulation  occurs  suddenly  at  a 
definite  molarity  of  the  halide  added,  a  difference  of 
0 *003631  changing  the  rate  from  5—13  min.  to 
absence  of  change  for  4—6  krs.  The  inhibitory  action 
of  fluorides  is  greater  than  that  of  iodides.  The 
concentration  of  ammonium  iodide  has  to  bo  six 
times  that  of  sodium  or  potassium  iodide  and  ten 
times  that  of  lithium  iodide  to  produce  a  similar 
inhibitory  effect.  S.  S.  Zilya. 

Action  of  fluoride  on  urease.  M.  Jacoby  (Bio¬ 
chem.  Z,,  1928,  198,  1 63—174)  —Fluoride  exerts  its 
greatest  action  on  urease  when  the  enzyme  is  under 
optimal  conditions  of  pR$  phosphate  buffering,  and 
cyanide  activation,  and  the  action  cannot  be  replaced 
by  that  of  oxalate  or  citrate.  The  action  of  fluoride 
is  probably  specifically  on  the  urease,  but  no  stoieheio- 
metric  relationship  exists  between  fluoride  and  enzyme. 
Urease  adsorbed  on  cholesterol  is  elutable  by  water. 
By  decreasing  the  concentration  of  the  urease,  adsorp¬ 
tion  by  cholesterol  at  first  decreases  to  a  minimum 
and  then  increases.  P.  W.  Clutterbuck, 

Selective  fermentation  of  dextrose  and  Isevulose 
by  brewerfs  yeast.  R.  H.  Hopkins  (Biochem.  J., 
1928,  22,  1145— 1156).— Top  and  bottom  types  of 
brewer's  yeast  ferment  dextrose  faster  than  kevulose 
in  mixtures  of  the  two,  both  when  the  yeast  is  multi¬ 
plying  freely  in  the  presence  of  various  kinds  of 
nutrients  and  when  nutrients  are  absent.  The 
relative  specific  rates  of  fermentation  in  such  cases  are 
dependent  mainly  on  the  species  of  yeast  used  and 
on  the  conditions  of  its  nutrition,  *  No  Isevulose  could 
be  detected  in  a  solution  of  dextrose  undergoing 
fermentation  by  living  yeast.  Zymin  prepared  from 
brewery  yeast  ferments  dextrose  faster  than  kevulose 
in  a  mixture  of  the  two.  A  yeast  trained  by  con¬ 
tinual  subculturing  in  a  medium  of  Isevulose  and 
nutrients  showed  no  change  in  its  properties  as 
regards  selectivity.  The  temperature  coefficients  of 


esterification  of  dextrose  and  Isevulose  by  zj^min 
under  conditions  of  phosphate  concentration  yielding 
the  optimum  esterification  of  dextrose  are  approxim¬ 
ately  the  same,  i.e,,  v25/v1-—2mQ.  S.  S.  Zilva. 

Fermentation  of  hexoses  racemised  by  dilute 
alkalis.  A.  Fernbach,  M.  Sohoen,  and  M.  Mori 
(Ann.  Inst,  Pasteur,  1928,  42,  805—826). — The 
course  of  fermentation  of  solutions  of  dextrose  or 
mannose,  rendered  optically  inactive  by  treatment 
with  sodium  hydrogen  carbonate  (0-8%)  at  40°,  with 
different  yeasts  is  followed  by  measurement  of  the 
alcohol  produced,  the  iodine  value,  the  reducing 
power,  and  the  optical  activity  In  all  cases  the 
alcohol  formed  is  about  90%  of  the  theoretical  and 
the  reducing  power  and  the  iodine  value  fall  to  a  low 
figure.  With  brewer's  yeast  the  curve  of  rotatory 
power  first  becomes  negative  and  then  rises  to  a 
small  positive  value,  whilst  with  another  variety 
(Sauterne)  it  becomes  strongly  positive  and  finally 
falls  to  a  similar  value  (possibly  representing  a  small 
amount  of  an  unfermentable  sugar). 

G.  A.  C.  Gough. 

Enzymic  production  of  bexosepbospbates. 
H.  yon  Euler,  K.  Myrback,  and  D.  Runehjelm 
(Arkiv  Kemi,  Min.,  Geol.,  1928,  9,  No.  49,  1 — 6). — 
Fermentation  of  the  sodium  hexosemonophosphate 
of  Robison  gives  carbon  dioxide  and  hexosedi- 
phosphate,  no  inorganic  phosphate  being  produced. 
Fermentation  of  dextrose  with  a  very  active  yeast 
in  presence  of  phosphates  and  subsequent  purification 
of  the  hexosemonophosphate  produced  through  the 
barium  salt,  [oc]D  +33°,  affords  a  new  hexosemono- 
phosphoric  acid  having  [a]D  +63°.  Fermentation  of 
dextrose  with  dry  yeast-Jff  in  presence  of  phosphates 
and  some  hexosediphosphoric  acid  gives,  after 
removal  of  the  diphosphate  as  the  insoluble  barium 
salt,  a  hexosemonophosphoric  acid,  [a]D  +15°,  similar 
to  Robison's.  H.  Burton. 

Co-zymase.  XV.  H.  yon  Euler  and  X.  Myr¬ 
back  (Z.  physiol.  Cherm,  1928,  177,  237—247).— 
When  partly  purified  co-zymase  (A.,  1927,  993)  is 
treated  with  picric  acid  solution  an  inactive  pier  ate, 
m.  p.  183°,  is  obtained.  The  base,  m.  p.  209°  (slight 
decomp.)j  obtained  from  this  is  adenylmethylthiol- 
pentose,  CnH15G3N5S  (cf.  Suzuki,  Odake,  and  Mori, 
A.,  1925,  i,  338).  The  picric  acid  liquors  when 
treated  by  methods  previously  described  (loc.  oil.) 
give  preparations  with  an  increased  activity,  which 
contain  only  small  amounts  of  sulphur  (0*3— 0*5%), 
and  about  14—15%  N,  40%  C,  and  5-5%  H.  Hydro- 
lysis  with  dilute  acids  produces  adenine  and  a  reduc¬ 
ing  nitrogen-free  carbohydrate.  The  original  co¬ 
zymase  does  not  reduce  alkaline  copper  solution. 
The  carbohydrate  contains  pentose,  since  distillation 
with  acid  affords  furfuraldehyde.  It  is  concluded 
that  the  purest  preparation  yet  obtained  contains 
but  a  small  proportion  of  eo -zymase. 

Co -zymase  is  very  stable  towards  oxidising  agents. 
A  rapid  air  current  at  p&  4  and  7  at  25°  for  24  hrs. 
has  no  effect.  Acid  permanganate  has  no  action, 
but  at  pR  8  a  slow  decomposition  occurs.  Bromine 
water  does  not  affect  the  co-enzyme  during  15  min. 
even  when  the  bromine  is  expelled  at  50°. 

H.  Burton. 
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Co-zymase  and  enzymic  carbohydrate  meta¬ 
bolism.  II.  von  Euler  and  K.  Myrback  (Arkiv 
Kemi,  In,  Geol.,  1928,  9,  No.  37,  1—6).— Highly- 
purified  co-zymase  preparations  are  obtained  from 
fresh  yeast  extracts  by  precipitating  twice  with  lead 
(acetate  ?),  then  with  silicotungstic  acid,  and  finally 
with  ammoniacal  silver  nitrate*  Other  methods  of 
purification  are  also  given.  The  pure  preparations 
contain  only  a  trace  of  phosphorus  and  do  not  exhibit 
protein  or  ninhydrin  reactions.  Molisch’s  test  and 
the  phloroglucinol  reaction  for  pentoses  are  strongly 
positive.  When  heated  with  copper  sulphate  and 
hydrogen  sulphite  considerable  inactivation  of  the 
co-zymase  occurs.  H,  Burton. 

Purification  of  yeast  co-zymase.  R,  Nilsson 
(Arkiv  Kemi,  Min.,  Geol,  1928,  9,  No.  31,  1—22),— 
Dialysis  of  co-zymase  preparations  affords  a  con¬ 
venient  method  of  purification.  Precipitation  of  the 
co -enzyme  with  lead  acetate  and  subsequent  adsorp¬ 
tion  on  lead  hydroxide  effects  purification,  but  further 
treatment  with  lead  acetate  causes  inactivation. 
Precipitation  with  colloidal  iron  hydroxide  is  not 
advantageous,  although  the  co-zymase  is  remarkably 
free  from  ash  and  does  not  give  a  precipitate  with  lead 
acetate.  Careful  adsorption  on  lead  hydroxide  also 
effects  purification.  Adsorption  on  aluminium  hydr¬ 
oxide  at  ps  10,  subsequent  elution  with  an  acetate 
mixture  at  $>H  5,  and  further  adsorption  on  lead 
hydroxide  at  pE  10  gives  an  improved  preparation* 
No  adsorption  on  silicic  acid  was  effected  at  pM  4*7 
or  30.  H,  Burton. 

Co-zymase  in  respiring  organs  of  plants.  IL 
von  Euler  and  E.  Nordenfeldt  (Arkiv  Kemi, 
Min.,  Geol.,  1928,  9,  No.  35,  1—6) —An  aqueous 
extract  of  green  malt  root -tips  possesses  a  small 
co-zymase  value.  Malt  embryo  extract  has  a  low 
co-zymase  content  and  progressive  germination 
causes  a  diminution  of  the  enzyme.  The  oxygen 
consumption  of  fresh  malt  embryo  is  in  large  excess 
over  the  amount  necessary  to  oxidise  completely  the 
sugar  which  is  lost  during  the  process.  H.  Burton. 

Biological  oxid o -r  edue  tion s «  JEL  yon  Euler 
and  R.  Nilsson  (Arkiv  Kemi,  Min.,  Geol.,  1928,  9, 
No.  29,  1—6).— The  addition  of  dihydro xyace tone  to 
a  mixture  of  washed  yeast  and  co-reductase  causes  a 
retardation  in  the  time  taken  to  decolorise  m  ethylene - 
blue  both  in  absence  and  presence  of  dextrose. 
Insulin  and  a  mixture  of  insulin  and  dextrose  have 
no  effect  on  the  time  factor  (yeast-enzyme  prepar¬ 
ation  only),  but  decolorisation  is  more  rapid  with 
added  dextrose.  Washed  rabbit  heart-muscle  con¬ 
tains  no  donator,  but  it  decolorises  methylene- blue 
in  presence  of  dihydroxyacetone,  dextrose  and  d ihy dr- 
ox  yaee  tone,  and  dextrose.  Decolorisation  is  slow¬ 
est  in  the  last  case*  Zymophosphate  lias  a  powerful 
donator  action  causing  decolorisation  in  presence  of 
washed  yeast  in  10  min.,  whilst  the  yeast  alone  caused 
no  reduction  in  12  hrs,  Methylene-blue  is  rapidly 
decolorised  in  presence  of  sodium  succinate  by  washed 
yeast  to  which  is  added  blood  extract,  thus  demon¬ 
strating  the  presence  of  co -reductase  in  blood. 

H.  Burton. 

Mutase,  H.  von  Euler  and  E.  Grabs  (Arkiv 
Kemi,  Min.,  Geol.,  1928,  9,  No.  50,  1—6).— A  partial 


transformation  of  furfuraldehyde  is  brought  about  by 
ordinary  dried  yeast  or  washed  yeast  to  which  has 
been  added  a  boiled  yeast  extract  or  purified  co¬ 
zymase  (cf.,  A.,  1927,  175,  484),  Dismutation  of 
formaldehyde  occurs  rapidly  during  the  first  hour 
and  then  ceases  after  30%  change,  presumably  owing 
to  the  inactivation  of  the  enzyme  by  the  aldehyde. 
The  presence  of  a  small  amount  of  potassium  cyanide 
does  not  affect  the  transformation  of  acetaldehyde, 
but  O003N -cadmium  and  -zinc  chlorides  cause  con¬ 
siderable  retardation.  A  very  slight  retardation  is 
caused  by  0T2\r-calcium  and  -potassium  chlorides,  and 
potassium  iodide  and  fluoride* 

Mutase  is  found  to  occur  in  fresh  and  dried  wheat 
seedlings  and  extracts  therefrom.  H.  Burton. 

State  of  combination  of  nucleic  acid  in  yeast. 
N.  Ishiyama  (Z.  physiol,  them.,  1928,  177,  295— 
297).— When  dried  yeast  is  extracted  with  10% 
copper  chloride  solution,  the  extract  treated  with 
sodium  p icrate  solution,  the  precipitated  picrates 
purified  and  finally  converted  into  sulphate,  0*5%  of 
a  solid  is  obtained  which  when  treated  with  a  hydro¬ 
chloric  acid-pepsin  solution  is  completely  hydrolysed. 
It  is  concluded  that  there  is  no  protamine- like  sub¬ 
stance  in  yeast  and  that  yeast -nucleic  acid  is  not  in 
the  same  state  of  combination  as  the  nucleic  acids 
from  fish  sperm  and  the  thymus  gland. 

H.  Burton, 

Enzymic  nitrogen  metabolism.  H.  von  Euler 
{ Arkiv  Kemi  Min.,  Geol.,  1928,  9,  No.  47,  1—6),— 
B.  coli  effects  a  15 — 20%  conversion  of  alloxan  into 
alloxanie  acid,  but  has  little  action  on  barbituric  acid 
and  none  on  uric  acid  and  uracil.  Prolonged  action 
of  B.  prodig  iosus  on  Witte’s  peptone  solution  causes 
the  disappearance  of  tryptophan  (cf.  A.,  3 926,  1177), 
Mandelonitrile  is  hydrolysed  by  expressed  calf- liver 
juice  in  presence  of  calcium  or  sodium  hydrogen 
carbonate  to  mandelic  acid.  H.  Burton, 

Theory  of  the  production  of  zymase  by  the 
living*  cell  E.  C.  Grey  (Prom  Roy.  Soc.,  1928, 
103,  302 — 3 1 1 ) . — Experiments  are  described  demon¬ 
strating  that  the  first  anaerobic  mode  of  decomposition 
of  dextrose  by  B*  coli  communis  (cf.  following  abstract) 
is  exhibited  by  the  bacterium  after  a  period  of  aerobic 
activity.  The  enzymes  responsible  for  the  zymase 
type  of  fermentation  are  considered  to  be  derived 
from  the  enzymes  responsible  for  aerobic  respiration. 

W,  O.  Kermack. 

Enzymes  of  Bacillus  coli  communis.  VI, 
Alternative  modes  by  which  II,  coli  may  bring 
about  anaerobic  decomposition  of  dextrose. 
E.  O.  Grey  (Proe.  Roy,  Soc.,  1928,  B,  103,  312 — 
320). — B.  coli  communis  decomposes  dextrose 
anaerobically  according  to  two  mechanisms  in  the 
first  of  which  carbon  dioxide,  alcohol,  formic  acid, 
and  succinic  acid  are  produced  and  in  the  second  of 
which  lactic  acid  is  the  characteristic  product. 
Under  disadvantageous  conditions,  e.g.y  as  the  result 
of  age  or  in  presence  of  ehloroaeetate,  the  second 
type  of  decomposition  tends  to  persist  longer  than 
the  first,  W.  O,  Kermack. 

Behaviour  of  11  p-lysin  M  with  lipin  solvents. 
A.  Pettersson  (Z.  Immunitatsforsch.,  1928,  54, 
292—302;  Chem.  Zentr.,  1928,  i,  1538).— The  highly 
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thermoresistant  bactericidal  component  of  serum 
(“  g-lysm  ?J)  does  not  lose  its  activity  towards  Bacillus 
subiilis s  B,  putriftcus,  or  B.  call  by  treatment  with 
ether,  chloroform,  or  light  petroleum,  whilst  the 
thermolabile  serum-alexin  is  thereby  destroyed. 

Acetone  and  serum  afford  a  non -bactericidal 

precipitate.  A.  A.  Eldridge. 

Spirochseticidal  properties  of  elemental  vanad¬ 
ium,  Asterogenesis  around  vanadium  particles, 

C,  Levaditx,  P.  Lupine,  and  (Mlle.)  R.  Schoen 
(Compt.  rend,,  1928,  187,  434— 438}.— The  anti- 
syphilitic  properties  of  vanadium  compounds  are 
shared  by  the  element  itself,  which,  when  injected 
as  fine  particles  in  suspension  in  oil,  has  a  definite 
curative  action  on  rabbits.  Radiating  masses  are 
formed  round  the  particles,  resembling  those  formed 
by  Actinomyces .  E.  W.  Wignall. 

Female  sex  hormone  in  yeast*  E.  Grimm  and 
F.  Wadehn  (Bioehem.  Z.,  1928,  197,  442 — 444). — 
The  presence  of  the  hormone  in  yeast  has  been  con¬ 
firmed.  Brewer’s  yeast,  probably  because  it  grows 
in  a  medium  rich  in  organic  nitrogen,  has  a  higher 
content  of  ”  feminin  J>  than  pressed  yeast  which  is 
derived  from  a  medium  half  of  the  nitrogen  of  which 
exists  in  the  form  of  ammonium  salts.  When  yeasts 
are  preserved  in  the  cold  no  change  takes  place  in  the 
content  of  hormone.  W.  McCartney. 

Influence  of  adrenaline  on  formation  of  sugar. 
E.  Geiger  and  E,  Schmidt  (Arch.  exp.  Path.  Pharm., 
1928,  134,  1 73 — 1 84) . — Administration  of  adrenaline 
to  fasting  phloridzinised  dogs  does  not  increase  the 
D/N  ratio  of  the  urine  unless  mobilisation  of  muscle 
glycogen  occurs.  The  fat  content  of  the  liver  is  not 
decreased  as  a  result  of  the  administration  of  adrenal¬ 
ine.  It  therefore  appears  that  adrenaline  does  not 
facilitate  formation  of  dextrose  from  fat.  The  protein 
metabolism,  which  is  raised  as  the  result  of  phloridzin, 
and  the  excretion  of  acetone  compounds  in  .the  urine, 
are  both  lowered  during  the  process  of  glycogen 
mobilisation.  W.  0.  Kermack. 

Cardaissin,  a  new  cardiac  accelerator  extracted 
from  the  suprarenal  gland.  EL  G.  Cameron 
(Endocrinol.,  1926, 10,  577—60 1 ) .—Cardaissm,  differ¬ 
ing  from  adrenaline,  was  obtained  by  fractional 
precipitation  of  a  de-fatted  neutral  acetone  extract 
of  ox  adrenals.  Chemical  Abstracts. 

Crystalline  insulin.  VI.  An  adsorption  pro¬ 
duct?  V.  DU  Vigneatjd,  E,  M.  K.  Geiling,  and 
C.  A.  Eddy  (J.  Pharm.  Exp.  Ther.,  1928,  33,  497 — 
509}  .* — Crystalline  insulin  (from  beef  pancreas)' 
adsorbed  from  its  solution  in  Q-OliWhydroehloric  acid 
on  charcoal  and  eluted  with  phenol  exhibits  no  change 
in  activity.  When,  in  accordance  with  the  method 
of  Dingemanse,  the  product  is  extracted  with  0-06JW 
disodium  hydrogen  phosphate  solution  no  differential 
solubility  of  the  material  could  be  detected,  both 
the  soluble  fraction  and  the  residue  possessing  the 
same  activity,  whilst  the  charcoal-phenol  powder 
was  reconverted  into  crystalline  insulin  identical 
in  all  respects  with  the  original  product.  When 
crystalline  insulin  is  heated  with  0T ^-hydrochloric 
acid  for  1  hr.  at  100°,  a  precipitate,  insoluble  in 
hydrochloric  acid  and  disodium  hydrogen  phosphate 


solution,  is  obtained  which,  however,  dissolves  in 
dilute  alkali  and  by  acidification  of  this  solution  can 
be  regenerated  in  its,  original  acid-soluble  form  with 
only  a  slight  loss  of  activity.  The  activity  of  solutions 
of  insulin  in  disodium  hydrogen  phosphate  decreases 
on  keeping.  J.  W.  Baker. 

Crystalline  insulin*  VIL  Acetylation  and 
behaviour  of  insulin  towards  alkali.  EL  Jensen 
and  E.  M,  K.  Gliding  (J.  Pharm.  Exp.  Then,  1928, 
33,  511— 520).— Crystalline  insulin  (activity  45 

units  /mg.)  treated  with  acetic  anhydride  for  15  hrs. 
at  0°  yields  acetylmsulin  (4*5%  Ac),  which  in  0*06A7- 
disodium  hydrogen  phosphate  solution  has  a  very 
much  smaller  activity  (8  units /mg.).  The  acetyl- 
insulin  is  hydrolysed  by  0*01A-sodium  hydroxide 
at  0°,  hydrolysis  being  almost  complete  in  the  first 
few  minutes,  the  regenerated  insulin  having  an 
activity  of  25  units /mg.,  the  whole  of  the  activity 
being  in  the  precipitate  produced  by  adding  excess 
of  acetic  acid  to  the  alkaline  solution.  The  lowered 
activity  of  the  regenerated  insulin  is  probably  due  to 
the  loss  of  hydrogen  sulphide,  since  even  the  dilute 
sodium  hydroxide  employed  eliminates  some  hydrogen 
sulphide  from  acetylmsulin,  whilst  the  original 
crystalline  insulin  is  unaffected  by  the  same  con¬ 
centration  of  alkali  for  15  hrs.  at  0°.  The  sulphur  in 
acetylmsulin,  therefore,  appears  to  be  much  more- 
labile  than  in  insulin  itself.  Contrary  to  Freudenberg 
and  Dirscherl  (this  voL,  675),  it  is  found  that  acetyl- 
insulin  loses  30%  of  its  activity  by  treatment  with 
O*03F-sodium  hydroxide  for  15  hrs.  at  0°,  and  the 
much  lower  activity  of  the  regenerated  insulin  of 
these  authors  is  probably  due  to  the  greater  amount 
of  decomposition  which  occurs  with  the  more 
concentrated  alkali,  J.  W.  Baker, 

Influence  of  diet  on  the  physiological  assay  of 
insulin.  A.  Stasiak  (J.  Lab.  Clin.  Med.,  1926,  12, 
256—258)  —The  actual  range  through  which  the 
blood-sugar  \s  lowered  by  insulin  is  approximately 
the  same  in  fed  and  starved  rabbits. 

Chemical  Abstracts. 

Influence  of  a  lipoid  pituitary  hormone  on  the 
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deamination  process  in  organs,  R.  Agnoli 
(Arch,  exp.  Path.  Pharm.,  1928,  134,  74—87).— 
A  definite  quantity  of  glycine  (3  g.  j  was  administered 
intravenously  to  a  dog  and  the  concentration  of  the 
compound  left  in  the  circulating  blood  was  determined 
at  intervals  by  measuring  the  amino -acid  content  of 
the  protein-free  filtrate.  The  rate  of  disappearance 
of  the  glycine  was  not  sensibly  altered  by  the  adminis¬ 
tration  of  extracts  of  the  posterior  lobe  of  ox  pituitary 
nor  by  certain  commercial  preparations  of  pituitrin, 
but  was  slightly  accelerated  by  an  extract  of  the 
whole  ox  pituitary,  whilst  the  lipoid  extract  of  the 
whole  dried  ox  pituitary  or  of  fresh  pig  pituitary 
had  a  marked  accelerating  action. 

.  O.  Kermack. 

Influences  of  substances  of  the  thyroid  gland  on 
fat  metabolism.  I.  Abelin  and  P.  Kursteiner 
(Rioehem,  Z,y  1928,  198,  19— 46),— Considerable  joss 
of  fat  is  found  in  animals  24 — 72  hrs.  after  adminis¬ 
tration  of  thyroid  substances  (powdered  gland, 
thyreoidea,  etc,),  although  during  this  time  only  a 
slight  increase  in  combustion  has  taken  place. 


Striated  muscle  shows  the  greatest,  and  liver  and 
lung  a  smaller  loss.  The  chief  characteristic  of  this 
action  is  the  almost  complete  inhibition  of  the 
resynthcsis  of  cellular  from  nutritive  .material.  A 
glycogen-free  liver  stores  much  fat  and  can  ordinarily 
form  glycogen  from  sui  table  material .  Administration 
of  thyroid  substances  causes  the  liver  not  only  to 
become  free  from  glycogen  but  also  poor  in  fat.  This 
loss  of  fat  disturbs  the  synthesis  of  glycogen,  but 
injection  of  adrenaline  causes  a  partial  recovery  of 
the  power  of  the  liver  to  form  glycogen. 

P,  W.  ClUTTERBUCK. 

Determination*  of  vitamin-A,  H.  C.  Sherman 
and  M.  P.  Bubtis  (J.  Biol.  Chem.,  1923,  78,  671— 
680). — The  larger  the  weight  of  the  test  animal  the 
less  is  its  gain  in  weight  with  a  given  intake  of  vitamin- 
A  ;  in  testing  for  this  vitamin  male  and  female  rats 
may  be  used  equally  well.  It  is  considered  best  to 
adhere  to  an  8-wcek  period  for  the  test  and  to  a  weekly 
gain  in  weight  of  3  g.  as  a  standard ;  shortening  of 
the  period  tends  to  give  variable  and  higher  results 
for  the  vitamin- A  content  of  the  material  under 
test,  whilst  adoption  of  a  higher  standard  rate  of 
gain  in  weight  decreases  the  delicacy  of  the  test. 

C.  B.  Ha  binoton. 

Fat-soluble  growth  factors.  BL  von  Euler 
(Arkiv  Kemi,  Min.,  Geol.,  1928,  9,  No.  28,1—6).— 
Rats  fed  on  a  vitamin- A  -deficient  diet  supplemented 
by  an  irradiated  1%  solution  of  cholesterol  in  ivory- 
nut  oil  show  a  normal  blood-phosphorus  content 
(A.,  1925,  i,  1515).  Cholesteryl  acetate  and  pa  Imitate 
do  not  promote  growth.  Extracts  of  wheat  seedlings 
and  top  yeast-22  have  a  remarkably  high  antirachitic 
action.  Betulin  shows  a  doubtful  antirachitic  action. 

H.  Burton. 

Irradiated  vitamin-!*  and  automatin  action. 
H.  Zwaardemakee  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1928,  31,  258 — 260). — The  beating  of  an 
eel’s  heart  which  has  been  arrested  by  washing  out 
potassium  salts  is  restored  by  the  addition  of  vitamin- 
Bt  previously  irradiated  for  15  hrs.,  to  the  circulating 
fluid  in  a  manner  similar  to  that  produced  by  the 
addition  of  automatin,  from  another  irradiated  heart, 
the  contractions  continuing  regularly  for  13 — 16  hrs. 
The  latent  period  before  the  contractions  recommence 
depends  only  on  the  time  required  for  washing  out 
the  potassium  salts,  whilst  the  frequency  depends 
on  the  concentration  of  the  stimulating  substance. 
Addition  of  non- irradiated  vitamin -B  causes  only 
spasmodic  single  beats  which  cease  after  a  period  of 
about  2  hrs.  ^  J.  W.  Baker. 

Nitrogenous  metabolism  during  imbalanced 
nutrition.  II.  Nitrogenous  metabolism  in  hens 
during  avitamino sis-ZJ.  B.  A.  Lavrov  and  S.  N. 
Matzko  (Biochem.  Z.,  1928,  198,  138 — 148). — 
When  hens  are  fed  on  polished  rice,  the  early  damage 
to  the  motor  function  of  the  crop  leads  to  an  avit¬ 
aminosis  complicated  by  starvation,  and  this  method 
is  therefore  unsuitable  for  investigating  the  effect 
of  avitaminosis  on  nitrogenous  metabolism.  When 
hens  are  fed  on  oats  and  starch  and  then  transferred 
to  rice,  the  body- weight  at  first  remains  steady  and 
then  slowly  declines.  The  nitrogen  balance  is 
positive,  but  after  7  days  becomes  negative  and  the 


uric  acid  -excretion  may  increase  280%*  It  would 
appear  therefore  that  in  the  initial  stages  of  avit¬ 
aminosis-!?,.  a  more  intensive  decomposition  of 
nitrogenous  body  substances  takes  place,  followed 
a  week  later  by  the  usual  symptoms. 

P.  W.  Clutterbuck. 

Content  of  vitamin-0  in  Japanese  sand  pear 
(Pyrus  serotina,  Behder)f  kaki  ( Biospms  kakif 
Jit!  #  •p  an  Cj^h  i  sima  orange  (Citrus  unshiu).  Y. 

Iwasaki  (J.  Okitsu  Horfc,  Soc.,  1927,  No.  22,  1—10). 

Chemical  Abstracts. 

Colour  reactions  of  substances  containing 
vitamin-1).  W.  A.  Sexton  (Biochem.  J.,  1928,  22, 
1133— 1134).— From  the  examination  of  a  number  of 
substances  it  is  concluded  that  the  colour  tests  of 
Shear  and  Kramer  (Proc.  Soc.  Exp.  Biol.  Med,,  1926, 
23,  546)  and  Bezssonoff  (A.,  1925,  i,  107)  are  not 
specific  for  vitamin-D.  S.  S.  Zilva. 

Action  of  X-radiation  on  vitamin-D  in  activated 
ergosterol.  R.  R.  Morrison,  P,  R.  Peacock,  and 
S.  Wright  (Biochem.  J.,  1928,  22,  1138 — 1141).— 
A  dose  of  0*0002  mg.  of  ergosterol  activated  under 
the  conditions  described  will  partly  protect  against 
and  cure  experimental  rickets.  X-Rays  when  applied 
to  a  dry  sample  of  activated  ergosterol  exposed  to  the 
air  exert  a  destructive  effect  on  vitamin-/). 

^--3  >.  d.^1.  . 

Respiration  of  beans  (Phaseolus  multiflorus) 
grown  on  an  iron-deficient  medium.  11,  von 
Euler  and  S.  Steffenburg  (Arkiv  Kemi,  Min., 
Geol.,  1928,  9,  No.  48,  1—6).— Seeds  of  Plmseolm 
multiflorus  were  grown  on  artificial  media  and  the 
oxygen  consumption  of  normal  and  chlorotic  leaves 
was  compared.  Although  the  chlorotic  leaves  contain 
more  iron  than  the  green  leaves,  the  intensity  of 
respiration  per  mg.  of  Iron  is  higher  for  the  latter. 
A  similar  relation  holds  per  g.  of  dry  leaf.  It  is 
suggested  that  the  cytochromic  iron  will  be  found 
to  be  higher  in  the  green  leaves.  H.  Burton. 

Relations  between  pigment  formation,  leal 
area,  and  dry  weight  of  maize  grown  in  sand 
cultures-  I.  B.  Sprague  (New  Jersey  Sta.  Rep., 
1925,  332 — 337). — The  chlorophyll  content  was  more 
closely  related  to  the  area  than  to  the  weight  of  the 
leaf,  whilst  the  reverse  held  for  carotin  and  xantho- 
phyll.  Chemical  Abstracts. 

Changes  of  fluorescent  colours  in  ultra-violet 
light.  M.  Haitinger  and  V.  Reich  (Z,  angew. 
Chem.,  1928,  41,  982— 983).— The  slow  decrease  in 
intensity  of  the  fluorescent  colours  of  ethereal  extracts 
of  wines  and  plant  juices  in  daylight  is  traced  to  the 
effect  of  ultra-violet  rays.  Exposure  to  a  mercury- 
vapour  lamp  produces  notable  colour  changes  in  1 
hr.  A.  G.  Pollard. 

Cause  of  blueing  in  red  roses.  CL  S.  Currey 
(J,  Proc.  Roy.  Soc.  New  South  Wales,  1927,  61, 
307—314). — The  blueing  of  red  roses  is  traced  to 
insufficiency  of  tannin  in  the  petals,  and  does  not 
appear  to  depend  on  the  nature  of  the  anthocyanin 
pigment.  There  is  a  direct  relationship  between  the 
quantities  of  tannin  and  of  anthocyanin  pigment 
present.  C,  W.  Glbby. 
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Cell-wall  substances  of  plants  ;  chemical 
changes  taking  place  during  Ugnification.  E.  J. 
Candlin  and  S.  B*  Sober  yyer  (Proc.  Roy.  Soc.,  1928, 
B,  103,  365 — 376). — The  action  of  dilute  sodium 
hydroxide  solution  on  pecfeic  acid  prepared  from 
onion  or  citrus  effects  decarboxylation  with  the 
formation,  amongst  other  products,  of  hemi cellulose* 

W,  0,  Kekmack. 

Composition  and  structure  of  the  cell-wall  of 
wood.  Gr.  J.  Ritter  (Ind.  Eng.  Ghem.,  1928,  20, 
941 — 945;  cf.  B.,  1925,  985). — Examination  of 
sections  of  the  wood  of  the  Western  yellow  pine,  elm, 
and  red  alder  shows  that  the  lignin  is  distributed 
almost  equally  between  the  middle  lamella  and  the 
cell-wall,  that  present  in  the  former  being  more 
soluble  in  alcohol.  Changes  in  the  structure  of  the 
fibre  on  swelling  have  been  examined  microscopically. 
The  optical  phenomenon  observed  when  the  bordered 
pits  are  examined  between  crossed  Nicols  may  be 
explained  if  it  is  assumed  that  the  longitudinal  chains 
of  cellulose  molecules  in  the  cell-wall  are  continuous 
and  are  bent  around  either  side  of  the  circular  pit 
orifice.  When  lignified  and  deMgiiified  fibres  are 
treated  with  swelling  agents  (15%  sodium  hydroxide  or 
concentrated  acids)  the  walls  thicken  both  outwardly 
and  inwardly,  the  general  angular  cross-section  of 
the  former  being  unaltered,  whilst  that  of  the  latter 
is  changed  to  a  circular  form  in  which  the  circum¬ 
ference  is  limited  by  the  outer  layer  of  fibrils  which 
are  oriented  at  90°  to  the  axis  of  the  fibre.  Alternate 
swelling  and  shrinking  of  delignified  fibres  by  treat¬ 
ment  with  alkali  followed  by  neutralisation  with 
acids  separates  the  several-  layers  of  which  the  cell- 
wall  is  composed.  These  layers  can,  by  more  drastic 
alkali-acid  treatment,  or  better  by  treatment  with 
08%  phosphoric  acid,  be  separated  into  fibrils,  those 
in  the  outer  layer  extending  at  approximately  90°, 
and  in  the  remaining  layers  at  0 — 30°,  to  the  axis 
of  the  fibre.  J.  W.  Baker. 

Acidity  of  root  secretions.  E.  G.  Minina  (Bull, 
inst.  rech.  bioL  Univ.  Perm,  1927,  5,  233 — 258), — 
Roots  of  bean,  lupin,  buckwheat,  and  cereals,  in  a 
soil  of  low  buffering ,  power,  cause  the  soil  solution 
to  become  more  acid,  then  more  alkaline,  and  finally 
more  acid  as  the  plant  develops.  Roots  in  distilled 
water  excrete  non-volatile  organic  acids. 

Chemical  Abstracts. 

Formation  of  starch  in  the  needles  of  the  pine, 
M.  A.  Barques  (Bull:  Inst.  Pin,  1928,  1—3;  Ohem, 
Zentr.,  1928,  i,  1537).— Starch  is  present  in  all  cells 
of  pine  needles  except  those  of  the  epidermis  and  the 
innermost  tissue.  Variations  with  season  of  the 
starch  content  are  traced.  Daily  variations  occur 
only  in  the  peripheral  green  tissue.  Branches  which 
by  being  kept  in  the  dark  have  lost  much  of  their 
starch  rapidly  regain  it  when  5%  dextrose  solution 
is  used  as  nutrient.  A,  A.  Eld  ridge. 

Role  of  phosphorus  in  the  intermediate  carbo¬ 
hydrate  metabolism  of  plants.  H.  K.  Barren- 
scheen  and  W.  Albers  (Biochem.  Z.,  1928,  197, 
261— 277).— In  plants  during  assimilation  there  is  an 
increase  in  the  amount  of  acid-soluble  organic 
phosphorus  due  to  the  intermediate  formation  of 
carbohydrate-phosphoric  esters.  In  germinating  rye 


and  wheat  grains  the  variations  in  the  amounts  of 
inorganic  phosphorus,  acid-soluble  phosphorus,  and 
acid-soluble  organic  phosphorus  appear  to  depend  on 
the  time  of  year  at  which  germination  takes  place, 
on  the  origin  of  the  material  used,  and  on  other 
factors.  The  embryonic  parts  of  the  seeds  exhibit 
the  alterations  in  the  way  in  which  the  phosphorus 
is  combined  most  clearly  and  from  those  parts  a 
substance  which  has  the  properties  of  a  hexosemono- 
phosphoric  acid  can  be  obtained.  This  acid,  which 
forms  an  amorphous  barium  salt,  probably 
(C3  2H200 10)4  ,P03Ba, 2BaO,  and  a  crystalline  brucine 
salt,  m.  p.  168— 169°  (uncorr.),  is*  believed  to  be  an 
intermediate  product  in  the  synthesis  or  degradation 
of  starch.  *  W.  McCartney. 

Colorimetric  determination  of  the  phosphoric 
acid  requirement  of  soils.  A.  Nemec  (Biochem.  Z., 
1928,  198,  112— 127).— The  author's  previous  work 
(this  voL,  95)  on  the  influence  of  the  soluble  silicic 
acid  content  of  soil  on  the  absorption  of  phosphoric 
acid  is  extended  using  a  variety  of  plants  and  soils. 
The  phosphoric  and  silicic  acid  contents  of  the  soils 
are  tabulated  and  the  phosphate  requirement  is  thus 
determined  indirectly,  P,  W.  Clutterbitck. 

Current  mineral  nutrient  content  of  the  plant 
solution  as  an  index  of  metabolic  limiting 
conditions*  B.  E.  Gilbert,  F.  T.  McLean,  and 
W.  L.  Adams  (Plant  Physiol.,  1927,  2,  139 — 151). — 
In  a  study  of  the  expressed  plant  solution  from 
various  tissues  of  spinach,  beet,  turnip,  maize, 
cabbage,  and  carrot,  three  types  of  inhibited  meta¬ 
bolism  were  noted,  due  to  (1)  a  decreased  supply  of 
available  manganese  in  a  neutral  soil,  (2)  limiting 
amounts  of  phosphate  and  nitrogen  applied  to  the 
soil,  and  (3)  unfavourable  weather  conditions. 

Chemical  Abstracts, 

Calcium  and  magnesium  content  of  some 
plants  of  the  Mediterranean  area.  E.  Canals  and 
(Mlle.)  G.  Daucan  (Bull.  Soc.  china.,  1928,  [iv],  43, 
779 — 784).— Except  in  SaUcornia  frulkosa  and  Suaeda 
frulicom ,  among  the  Phanerogams,  the  magnesium 
content  is  higher  in  the  leaf  than  in  the  stem.  Among 
herbaceous  plants  the  xerophytes  contain  less 
magnesium  than  the  hygrophiles.  Plants  grown  on 
saline  soils  are  low  in  magnesium,  the  non-halophile 
Sedum  altissimum  and  Opuntia  ficus  being  the  richest. 
The  variations  in  the  magnesium  content  of  leaves 
with  age  are  less  significant  than  those  of  calcium, 
except  in  the  case  of  S.  altissimum ,  the  magnesium 
content  of  this  plant  being  in  October  only  about  a 
third  of  its  content  in  March.  In  woody  shrubs 
and  trees  (halophiles  and  xerophytes).  the  calcium/ 
magnesium  ratio  is  higher  in  the  stems  than  in  the 
leaves,  except  in  the  ease  of  PhylUrea  migusiifolia . 
In  the  hygrophtle  order  the  reverse  is  the  case.  The 
ratio  may  vary  from  year  to  year  in  the  same  plant 
examined  at  the  same  season  and  grown  on  the  same 
soil.  With  the  halophiles,  e.g.,  Salsola  soda,  the 
ratio  may  be  less  than  unity  and  in  general  it  increases 
with  the  age  of  plant.  R.  Briqhtman. 

Distribution  of  calcium  oxalate  crystals  in 
plant  tissues  ;  their  probable  role  in  plant  meta- 
holism.  6.  P.  Majotidar  (Indian  ScL  Cong.  Proc. 
Calcutta,  1925,  12,  187). — Excess  of  calcium  is 
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supposed  to  be  used  in  precipitating  oxalic  acid  and 
soluble  oxalates.  It  appears  that  calcium  oxalate  is 
re-introduced  into  the  metabolic  cycle,  and  that  a 
limited  supply  of  calcium  may  be  sufficient  for  the 
life  of  plants.  Chemical  Abstracts. 

Nitrogen  metabolism  of  Pyums  mains f  L.  III. 
Partition  of  nitrogen  in  the  leaves  and  one  and 
two  year  branch  growth  and  non-bearing  spurs 
throughout  a  year’s  cycle.  W.  Thomas  (Plant 
Physiol.,  1927,  2,  109 — 137). — The  total  water- 
soluble  nitrogen,  non-protein  nitrogen,  and  amino- 
nitrogen  are  parallel  with  the  total  nitrogen  in  all 
tissues  throughout  the  cycle,  but  the  amide  nitrogen 
and  the  residual  nitrogen  tend  to  vary  inversely 
with  the  total  and  amino-nitrogen.  Amino-nitrogen 
is  probably  connected  with  protein  synthesis  and 
residual  nitrogen  with  protein  degradation,  but 
amino -acids  show  no  catalytic  effect  in  accelerating 
growth.  Nitric  nitrogen  was  found  only  as  the  buds 
opened.  Chemical  Abstracts. 

Cress  grown  on  adrenaline.  J.  H.  Thompson 
(Nature,  1928,  122,  401).- — Cress,  when  grown  in 
adrenaline  solution,  appears  to  synthesise  adrenaline 
or  a  similar  compound  from  the  products  of  oxidation 
of  adrenaline.  A.  A.  Eldridge. 

Manganese  content  of  plants  a  ff  or  ding  officinal 
drugs.  0.  Willmann  (Ber.  ungar.  pharm.  Ges,, 
1927,  3,  29—53;  Chem.  Zentr.,  1928,  i,  1533—1534). 
— The  manganese  content  of  a  large  number  of 
drugs  of  the  Hungarian  Pharmacopoeia  (3rd  ed.)  has 
been  determined.  Aquatic  plants  contain  more  than 
others ;  young  plants  contain  more  than  old,  and  the 
aerial  more  than  the  *  su  bterranean  portions.  The 
manganese  is  present  chiefly  in  the  cell  plasma. 

A.  A.  Eldridge. 

Nitrogenous  constituents  of  the  leaves  of  kuzu 
(Pueraria  hirsute,  Matsum).  R,  Sasaki  (Bull. 
Agric.  Chem.  Soc.  Japan,  1928,  4,  1—5),— After 
precipitation  of  the  protein,  adenine,  asparagine, 
glutamic  and  butyric  acids,  and  a  base  (chloroaurate, 
m.  p.  117—118°)  were  isolated. 

Chemical  Abstracts. 

Localisation  of  alkaloid  in  the  seed  of  Colchi- 
eum  autumnale,  L.  P.  Liptak  (Ber.  ungar. 
pharm.  Ges.,  1927,  3,  346—351 ;  Chem.  Zentr.,  1928, 
i,  1 534 — 1 535) . — Colour  reactions  indicate  that  the 
alkaloid  is  contained  in  the  endosperm  and  in  the 
third  layer  of  the  seed  coat.  A,  A.  Eldridge. 

Variation  in  composition  of  althaea  root.  J. 
Kabay  (Ber.  ungar.  pharm.  Ges.,  1928,  4,  19—23; 
Chem.  Zentr.,  1928,  i,  1537}— Ash,  sugar,  starch, 
galactose,  and  mucilage  determinations  for  the  period 
April  to  October  are  recorded.  A,  A.  Eldridge. 

Mucilage  of  the  rhizome  of  Polygonatmn 
officinale,  All.  B.  Gaal  (Ber.  ungar.  pharm.  Ges., 
1927,  3,  133—139;  Chem.  Zentr.,  1928,  i,  1534}.— 
Arabinose,  dextrose,  and  d-lsevulose  (81-7%)  are 
present.  When  oxidised  by  Pollens’  method  the 
mucilage  did  not  afford  mucic  acid. 

A.  A.  Eldridge. 

Gum  extracted  from  cotyledons  of  Anagyris 
foetida.  P.  Condorelli  and  A,  Chindemi  (Anhali 
Chixn.  Appl.,  1928, 18,  313 — -317). — This  gum  contains 


a  paragalacto-araban,  C6H11?05,C5Hfi04,8H20,  on 
which  potassium  and  calcium  silicates  and  phosphates 
are  adsorbed.  It  differs  from  the  podalirin  contained 
in  the  seeds  (cf.  Condorelh,  A.,  1926,  216)  in  being 
much  less  soluble  in  water,  and  in  containing  no 
ketonic  sugars.  E.  W.  Wignall. 

F ormation  of  methyl  alcohol  in  the  autolysis  of 
fresh  tobacco  leaves.  C.  Neuberg  and  B.  Otten- 
stein  (Biochem.  Z.,  1928,  197,  491—501 ;  cf.  A., 
1927,  385 ;  this  vol.,  201). — Tobacco  pectase  is  able  to 
hydrolyse  tobacco  pectin.  Under  the  conditions 
of  experiment  about  50%  of  the  methyl  alcohol 
present  in  the  form  of  esters  was  eliminated  in  2  hrs. 
by  autolysis.  Then  the  hydrolysis  continued  slowly 
until,  after  5  weeks,  the  amount  was  90%.  Control 
experiments  showed  that  the  liberation  of  the  alcohol 
was  actually  due  to  enzymic  processes.  Air -dried, 
unfermented  tobacco  leaf  still  contains  considerable 
amounts  of  both  firmly- combined  and  loosely-com¬ 
bined  methyl  alcohol,  because  rapid  removal  of  water 
prevents  hydrolysis  of  the  pectin.  The  ribs  contain 
more  m ethoxy  1  than  the  remaining  parts  of  the  leaves, 
but  since  these  contain  more  pectic  methyl  alcohol 
than  the  ribs,  it  follows  that  the  ribs  are  richer  in 
lignin,  W.  McCartney. 

Photoeapillary  reaction  of  plant  phosphatides* 
I.  Influence  of  salts  on  the  reaction.  II.  The 
photoeapillary  reaction  in  presence  of  iron,  F. 
Hercik  (Biochem.  Z.,  1928,  198,  81—87,  88—97).— 
I.  The  plant  (pea)  phosphatides  dialysing  into  saline 
solutions  show  a  characteristic  positive  or  negative 
photoeapillary  reaction  (the  surface  tension  increases 
or  decreases),  cations  promoting  the  reaction  and 
anions  being  almost  inactive.  Most  of  the  common 
ions  are  placed  in  series  according  to  the  extent  of 
their  activity, 

II.  The  type  of  reaction  obtained  on  dialysing 
plant  (pea)  phosphatides  into  ferric  nitrate  solutions 
varies  with  the  concentration  of  the  latter,  higher 
concentrations  giving  a  positive  and  lower  concen¬ 
trations  a  negative  reaction.  The  largest  reaction  is 
obtained  with  6*61  M -ferric  nitrate. 

P.  W.  Clutterbuok. 

Diurnal  variation  of  the  gaseous  constituents 
of  river  waters.  R.  W.  Butcher,  F.  T.  K.  Pente- 
low,  and  J.  W.  A,  Woodley  (Biochem.  J.,  1928,  22, 
1035 — 1 047 ) . — This  investigation  (cf.  A.,  1927,  899  ; 
this  vol.,  87}  is  now  extended  to  the  autumn 
months.  The  maximum  and  minimum  values  of 
oxygen  saturation  from  the  months  of  September  to 
November  are  lower  than  at  any  previous  time  in 
the  river  Lark.  In  the  river  Itchen  there  is  a  pro¬ 
gressive  lowering  of  the  maximum  value  and  a  pro¬ 
gressive  increase  in  the  minimum  value  in  the  oxygen 
saturation  curves  during  the  months  of  August  to 
December.  The  ammoniacal  nitrogen  values  in  the 
river  Lark  for  September  to  November  vary  roughly 
in  inverse  ratio  to  those  of  dissolved  oxygen,  whilst  in 
the  river  Itchen,  as  in  the  spring  and  summer,  no 
diurnal  variation  of  ammoniacal  nitrogen  was 
observed.  The  pu  curves  are  again  similar  in  struc¬ 
ture  and  in  general  follow  the  oxygen  curves,  the 
range  in  the  winter  being  less  than  that  in  the  spring 
and  summer.  The  temperature  curves  show  the 


1164 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


expected  diurnal  similarity  but  over  different  ranges 
according  to  the  month  of  the  year  and  the  prevailing 
weather  conditions,  S.  S.  Zilva. 

Characterisation  of  strains  of  Aspergillus 
nigen'  on  the  basis  of  their  biochemical  behaviour. 
I.  Acid  formation  by  different  strains,.  K. 

Bernhauer  (Biochem.  Z.,  1928,  197,  278 — 286);  cf, 
A,,  1926,  978).— Of  the  five  strains  used  two,  under 
all  conditions,  produced  mainly  gluconic  acid  with 
only  inconsiderable  amounts  of  citric  acid.  One 
strain  was  a  relatively  good  producer  of  citric  acid 
and  the  two  remaining  strains,  which  produced, 
under  favourable  conditions,  approximately  equal 
amounts  of  the  two  acids,  could  he  regarded  as 
intermediate  types.  W.  McCartney. 

Acid  production  by  Aspergillus  niger.  IV, 
Importance  of  mycelium  development.  K. 
Bernhauer  (Biochem.  Z.,  1928,  197,  287 — 308). — 
For  the  growth  of  moulds  and  for  their  capability 
for  acid  production  the  nature  of  combination  and  the 
quantity  of  the  nitrogen  used  as  a  source  are  of  the 
greatest  importance.  It  is  shown  that,  under  the 
conditions  of  experiment  chosen,  the  amounts  of 
gluconic  and  citric  acids  formed  vary  according  to  the 
amount  of  nitrogen  used  and  to  the  form  in  which  it 
is  combined  in  the  medium.  The  various  compounds 
which  are  used  as  sources  of  nitrogen  seem  to  influence 
the  formation  of  enzyme  complexes  or  enzyme 
activators  which  stimulate  production  of  citric  acid. 

W.  McCartney. 

Citric  acid  production  by  fungi.  I.  Acid  pro¬ 
duction  from  various  carbon  compounds.  II, 
Production  of  citric  acid  from  gluconic  acid.  K. 
Bernhauer  (Biochem.  Z.,  1928,  197,  309 — 326, 
327 — 342). — I.  Only  carbohydrates  or  closely-related 
compounds  can  be  caused  to  yield  citric  acid  by  the 
action  of  Aspergillus  niger,  and  important  differences 
are  observed  in  the  amounts  of  the  acid  obtainable 
from  different  compounds.  The  yields  also  vary 
greatly  according  to  the  strain  of  the  organism  used. 
Although  gluconic  acid  is  also  a  product  of  the  bacterial 
action  in  some  cases  and  is  one  of  the  substances 
which  yield  citric  acid,  the  former  acid  cannot  be 
regarded  as  a  necessary  intermediate  product  in  the 
formation  of  citric  acid.  The  formation  of  citric 
acid  is  preceded  by  the  breaking  down  of  carbon 
chains  _so  as  to  yield  C3  chains.  The  readiness  or 
otherwise  with  which  the  various  hexoses  are  attacked 
greatly  affects  the  yields  obtained.  The  yield  of 
citric  acid  from  the  laevulose  portion  of  the  sucrose 
molecule  is  estimated  to  be  much  higher  than  that 
from  kevulose  itself  and  the  significance  of  this  fact 
is  pointed  out. 

II.  During  the  process  of  conversion  of  dextrose, 
first  into  gluconic  acid,  then  into  citric  acid,  there 
are  formed,  apparently,  enzymes  or  enzyme  activators 
which  facilitate  the  transformation  of  gluconic  acid 
into  citric  acid.  Hence  dextrose  gives  better  yields 
of  citric  acid  than  does  gluconic  acid  itself.  An 
explanation  of  the  chemistry  of  citric  acid  production 
and  of  similar  processes  is  thus  provided.  It  is 
also  shown  that  a  particular  strain  of  an  organism 


may,  for  reasons  unknown,  lose  its  power  to  produce 
citric  acid  and  that,  in  addition  to  citric  acid,  another 
acid  (or  acids)  such  as  saccharic  acid  or  glyceric  acid, 
is  formed,  W.  McCartney. 

Loss  of  fermenting  power  and  change  in  acid 
produced  by  Aspergillus  fumaricus.  Ferment¬ 
ation  giving  gluconic  acid  in  place  of  fumaric 
acid.  C.  Wehmer  (Biochem.  Z.,  1928,  197,  418— 
432). — A.  fumaricus  gradually  loses  completely  its 
power  to  produce  fumaric  acid  and  produces  in  its 
place  chiefly  gluconic  acid.  The  possible  reasons 
for  this  change  in  behaviour  are  discussed  and  it  is 
concluded  that  one  and  the  same  species  of  organism 
may  exist  in  more  than  one  physiological  form. 
Various  tests  for  and  methods  of  determining  fumaric, 
citric,  malic,  and  gluconic  acids  are  discussed. 

W,  McCartney. 

Use  of  monochromatic  indicators  in  the 
double-wedge  colorimeter.  H.  Kroefelin  (Bio¬ 
chem.  Z.,  1928,  198,  225 — 232).— A  rule  facilitating 
the  determination  of  pR  by  the  double -wedge  colon- 
meter  is  discussed  and  details  are  given  for  the  use  of 
nitrophenol  dyes  for  this  purpose. 

P.  W.  Clutterbuck. 

Preparation  of  potassium  “  pyrogallate  ” 
solution  for  metabolic  rate  determinations* 

F.  F.  Schwentker  (J.  Lab.  Clin.  Med.,  1926,  12, 

287 — 288).  —  Hot  potassium  hydroxide  solution, 
d  1-517,  is  added  to  the  pyrogallol  and  the  mixture 
kept  for  a  month.  Chemical  Abstracts. 

Micro-determination  of  glycogen.  A.  Slosse 
(Compt.  rend.  Soe.  Biol.,  1927,  97,  1810 — 1812 ; 
Chem.  Zentr.,  1928,  i,  1443). — 0*5  g.  of  the  finely- 
pulped  organ  is  rapidly  weighed  in  a  centrifuge  tube, 
1  c.c.  of  hot  60%  potassium  hydroxide  solution  added, 
and  the  whole  kept  in  a  boiling  water-bath  for  3  hrs., 
after  which  4  c.c.  of  water  are  added  and  the  mixture 
is  cooled.  The  glycogen  is  precipitated  with  10  c.c. 
of  95%  ethyl  alcohol,  and  centrifuged  after  12  hrs. 
After  treatment  with  60%  alcohol  it  is  again  centri¬ 
fuged,  washed  twice  again  with  95%  alcohol,  dissolved 
in  10  c.c.  of  water  and  0-67  c.c.  of  hydrochloric  acid 
(d  1-175),  kept  in  a  boiling  water-bath  for  1  hr., 
neutralised  with  0*45  c.c.  of  60%  sodium  hydroxide 
solution,  diluted  to  15  c.c.,  and  the  dextrose  deter¬ 
mined  in  an  aliquot  portion  by  Hagedorn  and 
Jensen’s  method.  A.  A.  Eldridge. 

Determination  of  iron  [in  organic  substances]. 

G.  Dqminici  (Folia  Clinica,  1928,  3,  65 — 82). — A 

critical  review  of  the  methods  for  determining  iron  in 
blood,  urine,  etc.  The  most  satisfactory  method 
with  regard  to  rapidity  and  accuracy  of  results  is 
considered  to  be  the  colorimetric  method  using 
thiocyanate.  0.  J.  Walker. 

Determination  of  sodium  in  biology.  Laudat 
(Bull.  Soc.  Chim.  Mol.,  1928,  10,  757— 768).— Deter¬ 
minations  in  biological  fluids  by  the  pyroantimonate 
method  (Kramer  and  Tisdall,  A.,  1922,  i,  1087)  and 
by  the  uranium  method  (Blanchetiere,  A.,  1923,  ii, 
579)  give  similar  results.  The  latter  method  is 
probably  the  most  convenient  if  the  recorded  pre¬ 
cautions  are  observed.  G.  A.  0.  Gough. 
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The  aurora  and  its  spectrum,  J.  C.  McLennan 
(Proc,  Roy.  Soc.,  1928,  A,  120,  327— 357).— Wave¬ 
lengths  of  the  band  heads  in  the  band  spectrum  of 
nitrogen  are  given  and  compared  with  those  of  the 
aurora.  The  green  auroral  line  X  5577*341  A.  is 
shown  to  be  due  to  the  excitation  of  oxygen  in  the 
presence  of  rare  gases,  and  could  be  caused  by 
electrons  given  off  by  the  sun  and  entering  our 
atmosphere.  The  line  was  produced  in  an  apparatus 
which  is  described  and  its  Zeeman  effect  observed 
longitudinally.  From  this  it  is  concluded  that  the 
green  line  has  its  origin  in  atomic  oxygen  and  is  due 
to  a  transition  between  low  metastable  energy  states, 
being  represented  by  v=1D2—1SQ.  The  intensity 
of  the  light  of  the  night  sky  has  been  measured  at 
various  times  of  the  night,  and  it  has  been  shown  that 
there  is  a  variation  in  the  intensity  of  that  green  light 
which  gives  rise  to  the  auroral  line.  It  shows  a 
maximum  about  1|-  hrs.  after  midnight.  The  height 
of  the  ozone  layer  has  also  been  measured. 

J.  L.  Buchan. 

Spectrum  of  singly-ionised  carbon  (C  II). 
A.  Fowler  and  E.  W.  H.  Selwyn  (Proc,  Roy.  Soc., 
1928,  A,  120,  312—326 ;  cf.  A.,  1924,  ii,  285).— 
Methods  for  the  production  and  observation  of  the 
spectrum  are  described.  Most  of  the  C  II  terms  can 
be  considered  as  arising  from  the  addition  of  an 
electron  in  various  orbits  to  a  C  in  core.  The  lines 
have  been  classified  and  lists  are  given  showing  those 
of  C  ii  between  X  7236  and  2137  and  also  between 
X  1760  and  534.  Certain  lines  between  X  2137  and 
1894,  possibly  due  to  C  ii  or  C  in,  are  recorded. 

J.  L.  Buchan. 

Variations  in  the  fine  structure  of  HQ.  G.  E. 
Harrison  (Proc.  Physical  Soc.,  1928,  40,  300 — 306). 
— The  intensity  changes  taking  place  in  the  fine 
structure  of  Ha  with  alteration  of  the  bore  of  the 
discharge  tube  at  constant  gas  pressures  and  current 
densities  were  examined.  The  large  variations  in  the 
electric  field  surrounding  an  emitting  particle  are 
held  to  account  for  the  observed  changes  in  the 
intensity  distribution,  which  amounted  to  100%. 
The  doublet  separation  appeared  to  be  independent 
of  these  changes,  the  mean  value  obtained  being 
0*304  cmr1  C.  J.  Smithells. 

Structure  of  the  induction  spectra  of  the  rare 
gases  ;  arc  spectra  of  argon,  krypton,  and  xenon, 
A.  T.  Williams  (Proc.  Physical  Soc.,  1928,  40,  312 — 
315). — The  value  of  the  excitation  by  induction 
method  to  separate  different  orders  of  the  spectra  of 
the  rare  gases  is  emphasised.  The  arc  spectra  of 
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argon,  krypton,  and  xenon  are  examined,  constant 
separations  and  groups  of  lines  being  deduced  from 
Bloch  and  DejardiiTs  results.  The  regions  occupied 
by  different  series  are  established  and  also  the  corre¬ 
spondence  between  theoretical  terms  and  Meissner’s 
terms  in  the  arc  spectrum  of  argon. 

C.  J.  Smithells. 

Regularities  exhibited  between  certain  multi- 
plets  for  elements  in  the  second  long  period. 
R.  C.  Gibbs  and  H.  E.  White  (Proc.  Nat.  Acad.  SeL, 
1928,  14,  559 — 564). — The  regular  displacement  of 
multiple  levels  and  of  raultiplets  which  holds  for 
iso-electronic  systems  in  the  first  long  series  has  been 
found  to  hold  also  for  elements  in  the  second  long 
period.  In  this  period  the  strong  lines  in  the  spectra 
are  due  to  electron  transitions  5p  to  5$  in  the  presence 
of  0,  1,  2,  3  .  .  .  10  M  electrons.  In  each  case  a 
single  line  was  chosen  from  all  those  radiated  in  order 
to  represent  the  position  in  the  spectrum  of  each 
electron  transition.  The  transition  chosen  was  that 
taking  place  between  two  levels  involving  the  highest 
R}  Lt  and  J  values.  The  diagram  between  radiated 
frequency  and  atomic  number  shows  marked  similarity 
to  that  for  the  first  long  period.  A.  J.  Mee. 

Degree  of  association  of  sodium  vapour.  D.  >S. 
Villars  (Proc. Nat.  Acad.  ScL,  1928, 14,  508 — oil). — 
By  photographing  the  absorption  spectrum  of  an 
alloy  of  sodium  and  potassium  and  obtaining  the 
positions  of  the  sodium  bands,  the  convergence 
frequencies  for  the  excited  and  unexcited  states  were 
determined.  Using  these  values,  the  heat  of  dis¬ 
sociation  of  diatomic  sodium  was  found  to  be  26*8 
g.-cal.  By  means  of  the  Sackur-Tetrode  equation,  the 
degree  of  association  is  calculated  for  various  temper¬ 
atures.  Sodium  vapour  is  very  largely  diatomic, 
especially  at  the  lower  temperatures.  This  conclusion 
does  not  agree  with  previous  work.  A.  J.  Mee. 

Broadening  of  spectral  lines  by  the  Doppler 
effect.  G.  Polvani  (Nuovo  Cim.,  1927,  4.  365 — 
370 ;  Chem.  Zentr.,  1928.  i,  1936). — At  the  absolute 
zero  spectral  lines  should  have  a  finite  width. 

A.  A.  Eldridoe. 

Dissociation  energy  of  nitrogen,  G.  Herzberg 
(Nature,  1928,  122,  505 — 506). — It  is  shown  that,  in 
agreement  with  Ga viola’s  result  (this  vol.,  1075),  the 
dissociation  energy  of  the  neutral  nitrogen  molecule 
is  probably  about  9  volts ;  hence  Sponer’s  interpret¬ 
ation  of  the  afterglow  requires  modification. 

A.  A.  Eldridce. 

Interpretation  of  the  atmospheric  oxygen 
bands.  Electronic  levels  of  the  oxygen  mole- 
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cule,  R.  S.  Mulliken  (Nature,  1928,  122,  505). — 
The  tapper,  level  of  the  atmospheric  oxygen  bands, 
at  1*62  volts  above  the  ZS  normal  level,  is  identified 
with  the  predicted  1S  level.  The  low  absorption 
coefficient  for  the  transition  3iS  — >  hS  is  in  agree¬ 
ment  with  the  expected  metastability  of  the  lS 
level.  A  lD  level  of  02  should  exist  between  the 
ZS  and  lS  levels,  and  a  new  system  of  atmospheric 
absorption  bands  in  the  infra-red  corresponding  with 
the  transition  ZS  — >  XD  may  be  found. 

A.  A.  Eldridge. 

Wave-lengths  in  the  secondary  spectrum  of 
hydrogen.  H.  G.  Gale,  G.  S.  Monk,  and  K.  0. 
Lee  (Astrophys.  J.,  1928,  67,  89— 113).— Wave¬ 
lengths  of  3064  lines  between  3394  and  8902  A.  have 
been  measured  with  precision.  A.  A.  Eldridge. 

Width  of  the  B  absorption  lines  in  sodium 
vapour.  A.  S.  Fairley  (Astrophys.  J.,  1928,  67, 
113 — 122). — Between  180°  and  380°  the  mean  width 
varies  from  0*11  to  3*78  A.  (for  Dx)  and  0*09  to 
3*12  A.  (for  1)2).  For  lines  wider  than  0*25  A.  the 
results  support  Stewart's  view  that  the  width  can  be 
ascribed  to  “  radiation  resistance.”  It  is  indicated 
that  the  Fraunhofer  D-lines  are  due  to  only  about 
iXlO14  non-ionised  sodium  atoms  in  a  column 
1  cm.  square  above  the  photosphere. 

A.  A.  Eldridge. 

Effect  of  pressure  on  the  spectrum  of  the  iron 
arc.  EL  D.  Babcock  (Astrophys.  J,.  1928,  67,  240 — 
261). — The  pressure  effect  for  130  lines  in  the  are 
spectrum  of  iron  between  3895  and  6678  A.  has  been 
measured  for  pressures  below  1  atm.  Empirical 
expressions  make  it  possible  to  predict  the  pressure 
effect  for  both  terms  and  lines.  No  connexion 
between  term  displacements  and  azimuthal  or  inner 
quantum  numbers  was  observed.  Theories  attribut¬ 
ing  the  pressure  effect  to  coupling  forces  between 
adjacent  similar  atoms  are  rejected. 

A.  A.  Eldridge. 

Normal  state  of  helium.  J.  C,  Slater  (Physical 
Rev.,  1928,  [ii],  32,  349 — 360) . — An  approximate 
wave  function  for  normal  helium  is  calculated,  and 
the  charge  density  obtained  agrees  well  with  Hartree’s 
independent  result.  The  calculated  diamagnetism 
of  normal  helium  agrees  with  the  observed  value. 
The  repulsive  forces  between  two  helium  atoms  and 
the  van  der  Waals  attractive  forces  are  determined, 
and  thence  the  “  molecular  diameter  ”  is  calculated. 
Approximately  correct  values  are  deduced  for  the 
density  and  the  b.  p.  of  the  liquid.  R.  A.  Morton. 

Origin  of  the  helium  spectrum.  L.  S.  Obn- 
stein  and  H.  G.  Burger  (Physiea,  1928,  8,  111 — 
118), — The  intensity  of  the  helium  spectrum,  excited 
in  a  capillary  by  a  hot  or  cold  cathode,  was  studied. 
Curves  show  the  intensity  of  ZPZ8  as  a  function  of 
pressure  and  current  density.  At  sufficiently  low 
pressures  the  triplet  spectrum  would  probably  be 
absent.  At  higher  pressures  the  duration  of  the 
mean  free  path  of  an  excited  atom  wall  become  of 
the  order  of  the  radiation  period,  10"8  sec. 

Chemical  Abstracts. 

Band  spectra  in  the  extreme  ultra-violet  ex¬ 
cited  by  active  nitrogen.  H.  P.  Knaxjss  (Physical 
Rev.,  1928,  [ii].  32,  4 1 7 — 426) . — Gaseous  hydrogen. 


oxygen,  nitrogen,  carbon  monoxide,  or  nitric  oxide 
was  mixed  with  glowing  nitrogen  activated  by  means 
of  an  oscillatory  discharge.  The  two  oxides  showed 
bands  in  the  region  (1000—2500  A.)  accessible  to  a 
vacuum  spectrograph.  In  addition  to  the  (3  and  y 
bands  of  nitric  oxide  characteristic  of  the  afterglow, 
a  new*  system  (8  band)  was  found  with  the  same 
final  levels,  he.,  levels  associated  with  the  normal 
electronic  state  of  the  molecule.  The  initial  level  is 
an  electronic  state  with  zero  vibration  (level  C)  and 
the  0—0  3-band  is  at  1915*7  A.  ((3*44  volts).  A  few 
bands  of  the  fourth  positive  group  of  carbon  monoxide 
were  obtained  in  the  afterglow.  The  total  energy  of 
the  levels  affected  was  8*2 — 9*0  volts.  The  conclusion 
is  reached  that  the  excitation  of  spectra  in  the  after¬ 
glow  is  caused  by  a  nitrogen  molecule  in  one  of  a  series 
of  metastable  states  carrying  the  corresponding 
energy.  The  experiments  support  the  view*  that 
atoms  of  nitrogen  combine  to  form  an  excited  mole¬ 
cule  responsible  first  for  the  emission  of  a  bands  and 
later  for  the  excitation  of  other  spectra. 

R.  A.  Morton. 

Electronic  states  and  band  spectrum  structure 
in  diatomic  molecules,  ¥11,  2P  — >  2S  and 
~S  — >  2P  transitions.  R.  S.  Mullxken  (Physical 
Rev.,  1928,  [ii],  32,  388 — 416 ;  ef.  this  voL,  105). — 
The  empirical  structure  types  for  2P  — y  2S  and 
2S  — >-  2P  bands  are  discussed.  The  arrangement 
of  the  rotational  levels  in  the  2P  state  changes  con¬ 
tinuously  with  the  parameter  AEjB  (AS— electronic 
doublet  separation),  the  changes  accounting  largely 
for  observed  variations  in  band  structure.  Examples 
are  given,  and  it  is  shown  that  the  views  of  Hill  and 
Van  Vle-ck  are  supported.  A  consistent  notation  is 
applied  to  the  branches  of  MgH,  CaH,  OH,  ZnH, 
CdK,  HgH,  and  NO  bands,  and  has  already  been  used 
for  BO  and  CH  X  3900.  The  detailed  discussion  of 
band  structure,  missing  lines,  and  intensity  relation¬ 
ships  indicates  close  agreement  between  the  later 
formula?  and  the  experimental  data.  R.  A.  Morton. 

Fluorescence  and  absorption  of  a  mixture  of 
mercury  and  zinc  vapours.  J.  G.  Winans  (Physi¬ 
cal  Rev.,  1928,  [ii],  32,  427 — 434). — Shorter  rays  than 
2000  A.  (al  u minium  spark)  excite  vapour  distilling 
from  slightly  amalgamated  zinc,  the  first  triplet  of  the 
sharp  series  of  zinc  being  emitted.  Neither  the  non- 
distilling  vapour  nor  that  distilling  from  pure  zinc  is 
excited.  The  same  kind  of  mercury-zinc  mixture 
shows  continuous  absorption  from  <1850  to  2050  A. 
in  distilling  but  not  in  stagnant  vapour.  The 
stagnant  vapour  and  the  zinc  vapour  show,  in  addition 
to  the  absorption  lines  of  zinc,  three  bands,  two  of 
which  correspond  with  absorption  bands  in  cadmium. 
The  absorption  spectrum  of  mercury  differs  from  that 
of  the  amalgam.  The  fluorescence  is  emitted  by 
2 PS  zinc  atoms  produced  possibly  through  absorption 
by  HgZn  molecules  and  dissociation  into  excited 
zinc  and  normal  mercury  atoms,  or  else  through 
collisions  of  the  second  kind  between  normal  zinc 
atom s  and  excited  HgZn  molecules .  R.  A ,  Morton , 

Absorption  bands  in  the  spectra  of  mixtures 
of  metallic  vapours.  R.  K.  Waring  (Physical 
Rev.,  1928,  [ii],  32,  435' — -442). — At  a  given  temper¬ 
ature,  the  amount  of  thallium  in  the  vapour  state  is 
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increased  by  adding  mercury  vapour,  indicating  that 
thallium-mercury  molecules  are  formed.  A  number 
of  absorption  bands  are  attributed  to  HgTl,  but  the 
resolving  power  was  not  sufficient  to  disclose  structure. 
Asymmetric  broadening  of  atomic  thallium  lines  and 
the  2288  A.  line  of  cadmium,  due  to  mercury  vapour, 
has  been  observed ;  this  may  be  due  either  to  a  super¬ 
imposed  molecular  band  or  to  transfer  of  kinetic 
energy  by  collisions.  Mixtures  of  indium  and  cad¬ 
mium  vapours  at  400°,  500°,  and  800°  show  absorption 
bands  due  to  InCd  molecules.  The  short  wave¬ 
length  limits  are  given.  The  degree  of  resolution 
used  disclosed  traces  of  structure.  R.  A.  Morton. 

Polarisation  of  resonance  radiation  in  mer¬ 
cury.  H.  P.  Olson  (Physical  Rev.,  1928,  [ii]#  32, 
443— 446).— The  line  lbS0— 23i>1of  mercury  excited  by 
plane  polarised  light  shows  incomplete  polarisation 
with  and  without  a  weak  field  parallel  to  the  electric 
vector.  The  initial  polarisation  depends  on  the  relative 
intensities  of  the  hyperfine  structure  lines  in  the 
exciting  light.  A  successful  interpretation  of  data  is 
supplied  on  the  basis  of  a  semi-elassical  model.  The 
damping  constant  is  found  to  be  T02(-*-0-02)x  1CP 
seer1  R.  A.  Morton. 

Comparison  of  measurements  of  critical 
potentials  of  mercury  vapour.  J,  C.  Morris, 
pm.  (Physical  Rev.,  1928,  [ii],  32,  447 — 455).— A 
special  tube  has  been  designed  for  comparing  the 
different  methods  for  determining  the  critical  poten¬ 
tials  of  mercury  vapour.  For  critical  potentials  other 
than  those  of  ionisation  the  Hertz  method  is  the  best : 
of  the  13  critical  potentials  below  ionisation,  10  have 
spectroscopic  significance,  whilst  3  are  probably  due 
to  mercury  molecules.  The  partial  current  method 
(Franck  and  Hertz)  gave  concordant  results  but  less 
resolution,  whilst  the  method  of  Franck  and  Einsporn 
gave  results  indicating  that  it  serves  to  detect  photo¬ 
electric  effects  and  not  metastable  atoms.  Compton's 
method  gave  satisfaction.  Three  ultra-ionising 
potentials  at  10*66,  11*34,  and  1T78  volts  occur,  but 
an  attempt  to  test  the  molecular  origin  of  these  high 
ionising  potentials  failed.  R.  A.  Morton. 

Spark  spectra  of  mercury  vapour.  J.  Valasek 
(J.  Opt.  Soe.  Amer.,  1928,  17,  102—100).—' The 
critical  potentials  necessary  for  the  excitation  of  the 
E%  spectrum  of  mercury  vapour  (cf.  Bloch  and  Bloch, 
A.,  1924,  ii,  78)  have  been  found  to  bo  108  and 
118  volts.  W.  E.  Downey. 

Time  interval  between  the  appearance  of 
spectral  lines  in  the  spectra  of  alkali  and  alkaline- 
earth  metals.  G.  L.  Looker  (J.  Opt.  Soe.  Amer., 
1928,  17,  91— 101),— Using  the  method  of  Beams 
(A.,  1926,  1069),  the  time  intervals  between  the 
appearance  in  spark  discharge  spectra  for  fifty  lines 
of  the  above  metals  have  been  found  to  vary  between 
zero  and  2  x  10~8  sec.  W.  E.  Downey. 

Second  spark  spectrum  of  cadmium,  Cd  hi, 
J,  C.  McLennan,  A.  B.  McLay,  and  M.  F.  Crawford 
(Trans.  Boy.  Soe,  Canada,  1928,  [in],  22,  III,  45 — 54). 
—The  spark  spectrum  of  cadmium  in  air  has  been 
measured  between  2260  and  1850  A.,  and  in  hydrogen 
between  1850  and  1450  A.  The  chief  wave-lengths 


correspond  with  a  dPp—dJ3  transition  in  Od^L  A 
new  multiplet  2P{#%)— 2D(dV)  lias  been  discovered. 

C.  W.  Gluey, 

Arc  spectrum  of  germanium.  C,  Richter  (Z* 
wiss*  Phot,  1928,  25,  '380—393;  cf.  this  vol,  99),— 
The  arc  lines  of  the  spectrum  of  germanium  have  been 
schematically  arranged  in  relation  to  live  ground 
terms.  The  strongest  lines  show  satellites.  The 
Zeeman  effect  of  a  number  of  lines  has  been  examined. 

W,  E.  Downey. 

Regularities  in  the  spark  spectrum  of  hafnium 
(Hf  ii).  W,  F.  Meggers  and  B.  F.  Scribner  (J. 
Opt.  Soe.  Amer,  1928,  17,  83 — 90). — The  wave¬ 
lengths  of  some  1500  hafnium  lines  have  been 
accurately  measured.  Attempts  to  classify  Hf  i  lines 
have  not  been  successful,  but  200  lines  ascribed  to 
Hf  ii  have  been  arranged.  W.  E.  Downey. 


Structure  of  the  first  spark  spectrum  of  silver, 
Ag  ii.  J.  C,  McLennan  and  A.  B.  McLay  (Trans. 
Roy.  Soc.  Canada,  1928,  [iii],  22,  III,  1—13;  cf, 
Beals,  A.,  1926,  1071),— The  spectrum  Ag  n  is  similar 
to  Cu  ii  and  Zn  ii,  and  is  hi  agreement  with  the 
structure  predicted  by  the  Hund  theory.  The  deep- 
lying  2D(d%2)  term  of  Ag  i  has  been  separated,  and 
the  screening  constants  for  orbits  of  the  43  type  have 
been  calculated.  n  lir  r?TT>tv^ 


C.  W.  Gieuy, 


First  spark  spectrum  of  gold,  Au  II.  J.  0. 
McLennan  and  A,  B.  McLay  (Trans.  Boy.  Soc. 
Canada,  1928,  [iii],  22,  III,  103— 115}.— The  first 
spark  spectrum  of  gold  has  been  measured  from  2225 

to  1390  A.  The  V- F,D,P(d9p),  and 

^lD(dP}s)  terms  of  Au  ii  corresponding  with  those 
most  easily  recognised  In  Cu  n  and  Ag  n  have  been 
identified.  C.  W.  Cibby. 


Influence  of  argon  on  the  spectrum  of  sulphur. 
J.  C.  McLennan,  R.  Ruedy,  andL,  Howlett  (Trans. 
Roy.  Soc.  Canada,  1928,  [iii],  22,  III,  79— 86).— The 
influence  of  argon  on  the  spectrum  of  sulphur  from 
sulphur  dioxide  has  been  investigated.  At  low 
pressures  the  spark  lines  are  suppressed  and  the  arc 
lines  enhanced.  Similar  results  were  obtained  with 
an  electrodeless  discharge.  With  increasing  current 
in  the  primary  the  intensity  of  the  argon  lines  reached 
a  maximum,  whilst  that  of  the  sulphur  lines  increased 
steadily.  C.  W.  Gibby. 

Spark  spectra  of  [sulphur  and  of]  selenium  and 
tellurium.  L.  Bloch  and  E.  Bloch  (Compt.  rend., 
1928,  187,  562—564). — -Extension  of  earlier  experi¬ 
ments  (A.,  1927,  1117)  led  to  the  identification  of 
three  successive  degrees  of  excitation  of  tellurium, 
Ten  (3374*1 0—2304*29),  Tern  (8365*17—2239*59), 
and  Te  IV  (8845*93—2226*07),  corresponding  with 
singly-,  doubly*,  and  triply-ionised  atoms,  respectively, 
the  are  spectrum  being  designated  Te  I.  No  new  rays 
were  found  on  repetition  of  experiments  with  sulphur, 
but  an  additional  selenium  spectrum,  Se  iv  (3380*36 — 
2446*96),  was  identified.  The  wave-lengths  of  the 
new  rays  arc  given.  J.  Grant. 

Absorption  in  excited  krypton  and  xenon  and 
the  spectra  of  the  inert  gas  type  I.  J.  C.  McLen¬ 
nan  and  R.  Ruedy  (Trans.  Roy.  Soe.  Canada,  1928, 
[iii],  22,  III,  15 — 26). — In  krypton  the  component  of 
shorter  wave-length  of  pairs  of  constant  frequency- 
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difference  is  absorbed,  these  lines  representing  the 
transition  3P2— p,  The  unabsorbed  component 
originates  in  the  1P1  level.  Separation  occurs 
between  the  3Pt  and  lPl  levels  (4930)  lor  a  lew  lines; 
also  the  3P21P1  separation  for  the  strongest  ultra¬ 
violet  lines.  Intercombination  lines  between  triplet 
and  singlet  systems  occur  in  all  the  rare  gases  except 
helium.  The  Na+  spark  lines  in  the  violet  correspond 
with  the  red  neon  lines  2p/-~ *SV  C.  W.  Gibby. 

whj  n  n  m  $  «  .  -  mji  *  *  V  «  ft:  c  *ft 
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graphite.  B.  Davis  and  D,  P.  Mitchell  (Physical 
Rev.,  1928,  [ii],  32,  331 — 335). — Experiments  with 
a  double  X-ray  spectrometer  on  the  ^  undisplaced  ” 
scattered  radiation  from  graphite  indicate  that  the 
broadening  of  the  spectral  line  is  due  to  line  structure 
and  a  small  displacement.  Using  a  molybdenum 
target,  lour  Lines  were  observed  :  (a)  the  undisplaced 
line  Mo~Ka1  scattered  from  the  whole  atom ;  ( h },  (c), 
and  (d)  displaced  0*0012,  0-002,  and  0*0113  A., 
respectively,  from  Kav  in  the  direction  of  longer 
wave-lengths.  The  line  (d)  agrees  with  fa/  —kv  —  Ve} 
where  Ye  is  the  energy  level  (287  volts)  of  the  carbon 
atom.  The  relation  does  not  hold  for  (b)  and  (c). 
No  evidence  of  scattered  radiation  was  obtained  on 
the  short-wave  side  of  the  Mo4Va  position. 

R.  A.  Morton. 

At.  wt.  of  silver,  0.  Honigschmid  (Z.  Elektro- 
chem.,  1928,  34,  625— 627),— The  determinations 
in  the  Munich  laboratories  gave  (N= 14*008)  Ag— 
107*880,  107*879  (A,,  1.927,  806).  Recent  experi¬ 
ments  on  the  ratio  barium  perehlorat  e/barium 
chloride/silver  give  Ag= 107*880  (0  =  16). 

S.  K.  Tweedy. 

Progression  relation  in  the  molecular  spec¬ 
trum  of  oxygen  occurring  in  the  liquid  and  in 
the  gas  at  high  pressure.  O.  R.  Wijlf  (Proc. 
Nat,  Acad.  SeL,  1928,  14,  609— 613}.— In  gaseous 
oxygen  at  moderate  and  high  pressures,  and  also  in 
liquid  oxygen,  several  investigators  have  observed  a 
number  of  bands  in  the  visible  and  ultra-violet  up  to 
2400  A.,  where  continuous  absorption  begins.  These 
are  shown  to  constitute  a  progression  of  bands  and 
are  quite  distinct  from  the  S chum ann-R u nge  system 
and  the  atmospheric  bands.  The  intensity  of  the 
bands  increases  rapidly  to  shorter  wave-lengths  for 
any  one  length  of  light  path  and  concentration  of 
oxygen.  The  behaviour  observed  may  be  explained 
by  supposing  that  polymerised  molecules  of  oxygen, 
04,  decompose  into  normal  ozone  molecules  and  either 
excited  or  unexcited  oxygen  atoms.  The  effect  of 
dissociation  into  a  normal  oxygen  atom  and  an  excited 
ozone  molecule  cannot  be  calculated,  since  nothing 
is  known  about  the  electronic  levels  of  the  03  molecule. 

M.  8,  Burr. 

Time  lag  in  the  emission  of  spectral  lines 
excited  in  a  vacuum.  H.  Nagaoka  and  T.  Fox.v 
g ami  (Proc.  Imp.  Acad.  Tokyo,  1928,  4,  361 — 363). — 
Previous  work  on  the  retardation  of  the  emission  of 
spectral  lines  has  been  extended  by  photographing 
the  spectra-  on  a  moving  photographic  film.  In  the 
oscillatory  discharge  from  copper  and  aluminium  at 
diminished  pressures  it  is  found  that  although  the 
spark  lines  are  emitted  immediately  there  is  a  lag  of 
at  least  1G~5  sec.  before  the  arc  lines  appear.  As  the 


emission  of  the  arc  lines  proceeds  their  intensity  first 
increases  to  a  maximum  and  then  gradually  fades 
away.  Many  of  the  lines  show  much  stronger 
reversal  in  air  than  in  a  vacuum.  It  is  suggested  that 
whilst  the  emission  of  spark  lines  is  a  consequence  of 
the  discharge  process,  some  time  must  elapse  before 
the  evacuated  space  contains  a  sufficient  number  of 
electrons  for  the  excitation  of  the  arc  lines.  The 
change  in  intensity  is  attributed  to  the  recombination 
and  subsequent  re -excitation  of  the  ionised  atoms. 

A.  E.  Mitchell. 

Relative  intensities  of  the  Stark  effect  com¬ 
ponents  of  the  Bakxier  Hp  and  Hy  lines.  H. 
Mark  and  R.  Wierl  (Naturwiss.,  1928,  16,  725 — 
726), — The  intensities  of  Stark  effect  components 
calculated  according  to  Schrodinger’s  wave 
mechanics  are  in  numerous  instances  the  reverse  of 
those  found  by  Stark.  For  H<s  and  Hy,  Stark's  data 
have  been  confirmed  by  maintaining  the  canal  rays 
parallel  to  the  lines  of  force  of  the  resolving  field; 
if,  however,  the  canal  rays  proceed  vertically  to  this 
direction,  the  conditions  being  otherwise  unchanged, 
the  results  are  in  agreement  with  Schrodinger’s 
theory.  ^  B.  A.  Morton. 

Absorption  coefficient  of  slow  electrons  in 
mercury  vapour.  T.  J,  Jones  (Physical  Rev.,  1928, 
[ii],  32,  459 — 406). — The  absorption  coefficient  a  in 
mercury  vapour  for  electrons  with  energies  of  0*5 — 
400  volts  has  been  determined  by  two  methods.  In 
the  first,  a  homogeneous  electron  beam  was  obtained 
by  bending  electrons  through  a  series  of  slits  suitably 
arranged  in  a  magnetic  field,  whilst  the  second 
method  gave  a  fairly  homogeneous  beam  without  the 
use  of  a  magnetic  field.  The  values  of  a  obtained  by 
the  two  methods  agree  fairly  well.  The  absorption 
coefficient  increases  continually  as  the  electron  energy 
decreases  to  0*5  volt.  No  evidence  was  obtained  for 
the  sharp  decrease  in  a  for  electrons  slower  than  3 
volts  as  reported  by  Be u the  (this  vol.,  213).  The 
results  agree  fairly  well  with  those  of  Maxwell  (A., 
1926,  989)  over  the  whole  range  of  electron  energies 
and  with  those  of  Erode  (A.,  1925,  ii,  1020)  at  the 
lower  energies.  R.  A,  Morton. 

Oscillations  in  ionised  gases.  I.  Langmuir 
(Proe.  Nat.  Acad.  Sci.,  1928,  14,  627—637). — 
Theoretical.  Electrons  accelerated  from  a  hot 
cathode,  and  originally  forming  a  beam  of  cathode 
rays  with  uniform  translational  motion,  rapidly 
acquire  a  random  or  temperature  motion  (A.,  1926, 
3  ;  this  vol.,  342).  This  scattering  appears  to  be  due 
to  oscillations  of  the  electrodes  of  less  than  0*2  volt 
and  frequencies  up  to  1*2x10°.  The  oscillations 
must  be  regarded  as  compressional  electric  waves, 
probably  analogous  to  sound  waves.  The  mathe¬ 
matical  theory  of  these  oscillations  in  the  plasma,” 
or  neutral  regions  containing  approximately  equal 
numbers  of  ions  and  electrons,  is  discussed. 

M.  S.  Burr. 

Element  of  time  in  the  photo-electric  effect. 
E.  0.  Lawrence  and  J.  W.  Beams  (Physical  Rev., 
1928,  [ii],  32,  478— 485).— The  time  variation  of  the 
photo-electric  emission  from  a  metal  surface  illumin¬ 
ated  by  light  flashes  of  10~s  sec.  duration  has  been 
studied.  Photo-electric  emission  begins  in  less  than 


3  X  10~9  sec.  after  the  beginning  of  the  illumination 
of  a  potassium  hydride  surface.  The  time  during 
which  the  photo-electric  emission  persists  after 
cessation  of  irradiation  is  less  than  10~8  see.  A  wave 
travelling  along  a  wire  resulting  from  the  sudden 
change  of  potential  of  one  end  by  a  spark  discharge  is 
so  steep  that  the  time  necessary  for  about  half  the 
wave  front  to  pass  a  point  6  m.  along  the  wire  is 
4*5  x  1Q“9  sec.  The  short  flashes  of  light  were  obtained 
by  the  Kerr  cell  electro-optical  shutter  (Proc.  Nat. 
Acad.  Sei.,  1927,  13,  207),  the  speed  of  operation  of 
which  has  now  been  determined.  R.  A,  Morton, 

Scattering  of  positive  ions  from  a  platinum 
surface.  R.  W.  Gurney  (Physical  Rev,,  1928,  [ii]5 
32,  467 — 477). — The  velocity  distribution,  angle 
distribution,  and  critical  energy  of  potassium,  ecesiura, 
and  lithium  ions  scattered  from  a  platinum  surface 
have  been  determined.  R.  A.  Morton, 

Condition  of  radium  salts  alter  storage  in 
sealed  glass  tubes.  A.  G.  Francis  and  A.  T. 
Parsons  (Nature,  1928,  122,  571).—- Considerable 
quantities  of  radium  salts  (e.g*,  171*8  and  54*9  mg.  of 
radium  as  92%  chloride  and  50%  bromide,  respec¬ 
tively),  sealed  in  glass  tubes,  can  be  safely  kept 
unopened  for  at  least  7  years,  provided  the  drying  has 
been  thorough.  Labels  or  other  foreign  materials 
should  not  be  attached  directly  to  the  glass  of  tubes 
containing  radium,  and  the  tubes  should  be  stored 
out  of  contact  with  organic  matter, 

A.  A.  Eldridge. 

y-Rays  from  potassium  salts,  W .  Koliiorster 
(Naturwiss.,  1928,  16,  28;  Chem.  Zentr.,  1928,  i, 
1746) . — Measurements  of  y -radiation  at  Stassfurt  are 
recorded.  A,  A.  Eldridge. 

Ionisation  curve  of  pure  oxygen  for  cc-rays  from 
polonium.  T.  Onoda  (J.  Phys.  Radium,  1928,  [vij, 
9, 185—1 88). — ' The  ionisation  curve  of  pure  oxygen  for 
a-rays  from  polonium  has  been  determined.  The  gas 
used  was  prepared  by  an  electrolytic  method.  From 
the  curve  the  extrapolated  range  of  the  rays  was 
found  to  be  3*63±<3*01  cm.  at  15°  and  760  mm., 
whilst  at  0°  and  760  mm.  it  was  found  to  be  3*494: 
0*01  mm.  The  range  in  air  under  the  first  conditions 
of  temperature  and  pressure  was  3*874-0*01  cm.,  so 
that  the  stopping  power  of  the  oxygen  molecule 
relative  to  air  is  1*066^0*01.  A.  J.  Mee. 

Attempt  to  accelerate  the  rate  of  radioactive 
transformation.  H.  Herszfiniuel  and  L. 
Wkrtenstein  (Nature,  1928,  122,  504). — The  un¬ 
expected  apparent  stability  of  uranium  atoms  under 
bombardment  by  radium  a-rays  might  be  due  to  the 
formation  of  an  atom  of  uranium -II,  and  not  of 
uranium- A  j ;  the  period  of  uranium -II,  however, 
is  too  long  to  permit  its  detection,  although  with 
thorium  the  product  formed  after  one  a-  and  two 
P -transform  at  ions  would  be  radio  thorium  with  a 
period  of  only  2*02  years.  On  bombardment  of 
thorium  dioxide  with  radon  a-rays,  however,  no 
change  in  a -ray  activity  was  observed.  It  is  com¬ 
puted  that  the  upper  limit  of  the  probability  of  an 
ot-ray  collision  producing  an  explosion  of  this  type  in 
the  a-satellite  is  less  than  1  in  8x10°, 

A.  A,  Eldridge. 


Apparent  evidence  of  polarisation  in  a  beam 
of  (3-rays,  R.  T.  Cox,  Cl  G.  McIiavraitii,  and  B. 
Kubrelmeyer  (Proc.  Nat.  Acad,  ScL,  1928,  14, 
544 — 549). — An  experiment  is  described  in  which 
P-partieles  are  twice  scattered  at  right  angles  and  then 
enter  a  Geiger  counter.  The  relative  numbers  enter¬ 
ing  are  noted  us  the  angle  between  the  initial  and  final 
segments  of  the  path  is  varied.  Readings  were  taken 
for  angles  between  90°  and  270°,  The  results  show 
a  marked  asymmetry  which  can  be  explained  most, 
easily  on  the  assumption  that  there  is  a  true  polaris¬ 
ation  due  to  the  double  scattering  of  asymmetrical 
electrons.  A.  J.  Mke. 

Existence  of  meso -products  in  the  disintegra¬ 
tion  series  of  actinium,  J.  von  Weszelszky  and 
L.  Imre  (Z.  anorg.  Chem.,  1928,  175,  141 — 160). — 
A  quantitative  separation  of  radioaetinium  from  the 
other  disintegration  products  of  actinium  is  shown  to 
be  effected  by  heating  the  oxide  mixture  containing 
the  actinium  in  radioactive  equilibrium  with  its 
disintegration  products  in  a  current,  of  dry  chlorine 
saturated  with  the  vapour  of  sulphur  chloride,  whereby 
radioaetinium  chloride  alone  sublimes.  It  may  be 
further  purified  by  precipitation  with  ammonia  or 
hydrogen  peroxide  after  addition  of  a  small  quantity 
of  thorium  nitrate  to  the  chloride  solution.  The 
activity  of  the  purified  product  rises  to  a  maximum 
in  about  14  days,  whereas  according  to  the  Geiger- 
Nuttall  theory  maximum  activity  should  not  bo 
reached  until  the  twentieth  day.  It  is  shown  that 
this  variation  from  the  theory  is  not  due  to  the 
presence  of  an  inactive  product  which  further  dis¬ 
integrates  into  a  very  active  product,  nor  to  the 
greater  homogeneity  of  the  volatilised  radioaetinium 
as  compared  with  that  obtained  by  other  methods, 
and  the  suggestion  is  made  that  the  anomalies  found 
in  this  series  are  of  a  similar  nature  to  those  found  in 
other  parts  of  the  periodic  system  where  the  atomic 
weights  do  not  increase  with  the  atomic  number. 

A.  R.  .Powell. 

Angular  scattering  of  electrons  in  hydrogen 
and  helium.  G.  P.  Harnwell  (Proc.  Nat,  Acad. 
Sci.,  1928,  14,  504 — 569). — Experiments  were  made 
to  determine  the  possibility  of  selective  angular 
scattering  of  electrons  in  atomic  hydrogen  in  order  to 
extend  the  work  on  scattering  by  crystals,  and  to 
test  the  observations  of  JDymond  on  the  scattering  of 
electrons  by  helium.  The  apparatus  is  described  in 
detail.  It  was  found  that  there  were  no  favoured 
angles  for  scattering  from  hydrogen  or  from  helium . 
Py mond’s  experiments  were  repeated,  but  his  results 
could  not  be  reproduced.  A.  J.  Mee. 

Isotopes  of  neon.  T,  R.  Hog  ness  and  H.  M, 
Kvalnes  (Nature,  1928,  122,  441).— The  existence 
of  Ne21  is  confirmed.  Atmospheric  neon  is  estimated 
to  be  composed  of  Ne22  10,  Ne21  2,  Ne20  88%. 

A.  A.  Eldridge. 

Polarisation  of  the  resonance  radiation  from 
degenerate  systems,  F.  0.  Hoyt  (Physical  Rev., 
1928,  [ii],  32,  377 — 387). — The  polarisation  of 
radiation  excited  by  light  in  resonance  with  the 
principal  absorption  frequency  of  a  gas  has  been 
discussed  on  the  basis  of  wave  mechanics.  Calcul¬ 
ation  of  the  electric  moment  of  the  perturbed  atom 
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on  the  Schrodinger  density  hypothesis  shows  that 
when  the  incident  light  is  linearly  polarised  the 
radiation  has  the  same  degree  of  polarisation  as 
though  the  atom  were  in  a  weak  magnetic  field 
parallel  to  the  electric  vector  of  the  light.  With 
circular  polarisation  this  fictitious  field  is  perpendi¬ 
cular  to  the  plane  of  polarisation,  Heisenberg's  rule, 
deduced  from  the  correspondence  principle,  is  con¬ 
firmed.  R.  A,  Morton. 

Quantum  theory  of  electronic  impacts,  J\  R. 
Oppenheimer  (Physical  Rev.,  1928,  [ii],  32,  361 — 
376). —Earlier  mathematical  treatment  of  electronic 
collisions  has  erroneously  neglected  terms  in  the 
.solution  corresponding  with  an  interchange  of  the 
colliding  electron  with  one  of  those  in  the  atom.  The 
corrected  first-order  cross-section  for  elastic  collisions 
with  atomic  hydrogen  and  helium  has  been  calculated 
by  Dirac's  method.  Using  Rom's  method  for 
hydrogen,  the  complete  solution  indicates  that  the 
elastic  cross-section  becomes  infinite,  for  low  velocities 
with  the  reciprocal  of  the  velocity.  For  hydrogen, 
the  first-order  cross- section  is  a  monotonically 
increasing  function ;  ior  atoms  with  completely  paired 
electrons  the  monotonic  increase  is  broken  by 
a  minimum  at  velocities  corresponding  with  about 
1  volt,  and  the  higher  the  azimuthal  quantum  number 
of  the  paired  valency  electrons  the  more  marked  is 
the  minimum  and  the  lower  the  voltage  at  which  it 
occurs.  R.  A.  Morton. 

Recent  theories  of  the  atom.  W.  F.  G.  Swann 
(J.  Opt.  Soc.  Amer.,  1928,  17,  163— 197}.— A  lecture. 

Wave  mechanics  and  radioactive  disintegra¬ 
tion.  R.  W.  Gurney  and  E.  U.  Condon  (Nature, 
1928,  122,  439). — Radioactive  disintegration  is 
regarded  as  a  natural  consequence  of  the  laws  of 
quantum  mechanics.  A.  A.  Eldridge. 

Interpretation  of  Dirac’s  theory  of  the  electron, 
G,  Beeit  (Proc.  Nat.  Acad.  Sci.,  1928,  14,  553 — 
559). — Mathematical.  Dirac's  matrix -operators  in 
wave  -mechanics ,  am  and  «3,  have  not  yet  been 
given  any  physical  significance.  It  is  shown  that 
<Xj,  a2,  and  a3  can  be  regarded  as  operational  matrix- 
representations  of  the  velocity-vector  x/cf  y/c,  zjc,  in 
the  same  way  as  the  Pauli  matrix  -operator  s ,  sy} 

represent  the  spin  of  the  electron.  A.  J.  Mee. 

Properties  of  salt-like  compounds  and  atomic 
structure.  II.  Influence  of  deformation  of  the 
electron  sheaths.  K.  Fajans  (Z.  Krist.,  1928,  66, 
321—354;  Chem.  Zentr.,  1928,  i,  2046). 

The  self-consistent  field  and  the  structure  of 
atoms.  J.  C.  Slater  ('Physical  Rev.,  1928,  [ii],  32, 
339 — 348) . — Hartree's  method  {this  voh,  216,  933) 
for  the  solution  of  problems  in  atomic  structure  has 
been  examined  in  relation  to  Schrodinger 's  equation. 
Term  values  calculated  by  Hartree  require  correction 
because  (a)  electron  distributions  are  not  really 
spherical,  ( b )  the  resonant  interactions  between 
electrons  are  not  allowed  for,  and  (c)  polarisation 
energy  is  neglected.  The  sizes  of  the  corrections  are 
of  the  same  order  as  the  errors  occurring  in  Hartree's 
numerical  examples.  R.  A,  Morton. 

Fluorescence  of  fluorspars  excited  by  light  of 
different  wave-lengths.  H.  Nisi  and  K.  Miya¬ 


moto  (Proc.  Imp.  Acad.  Tokyo,  1928,  4,  357 — 360). — 
Fluorspars  are  found  to  be  divisible  into  three  classes 
according  as  they  show  both  red  and  blue  fluorescence, 
only  blue  fluorescence,  or  no  appreciable  fluorescence. 
The  fluorescence  spectrum  of  a  specimen  of  the  first 
class  was  found  to  comprise  two  main  groups  of  lines. 
One  group  excited  by  wave-lengths  in  the  region  of 
2300  A.  comprises  lines  in  the  red  and  yellow  usually 
accompanied  by  others  in  the  blue  and  green  portions 
of  the  spectrum.  The  other  group  is  excited  by  wave¬ 
lengths  in  the  region  of  2800  A.  The  red  and  yellow 
lines  of  the  2300  A.  group  are  identified  with  samarium 
phosphor  lines  and  it  is  suggested  that  those  of  the 
2800  A.  group  with  the  blue  and  green  lines  are  due 
to  europium  and  terbium  phosphors.  It  is  also 
suggested  that  the  fluorescence  phenomenon  is  due 
to  the  presence  of  traces  of  rare-earth  phosphors. 

A.  E.  Mitchell. 

Raman  effect  in  highly  viscous  liquids.  S. 
Venkateswaran  (Nature,  1928,  122,  506).— 

Experiments  with  glycerol  and  mixtures  of  glycerol 
with  water  indicate  that  the  transformation  of  the 
monochromatic  incident  radiation  into  general  or 
white  radiation  is  closely  connected  with  the  special 
state  of  molecular  aggregation  which  gives  rise  to  a 
high  viscosity.  A,  A.  Eldridge. 

Wave-length  shifts  in  scattered  light.  W.  H. 
Martin  (Nature,  1028,  122,  506—507), 

Scattering  of  light  by  particles  of  metallic 
oxides  dispersed  in  dry  air.  T.  G.  Nugent  and 
H.  P.  Walmsley  (Proc.  Physical  Soc.,  1928,  40, 
269 — 280). — The  changes  with  time  in  the  brightness 
of  the  Tyndall  light  from  clouds  of  the  oxides  of  zinc, 
copper,  cadmium,  and  arsenic  were  measured,  and 
can  be  accounted  for  by  supposing  that  the  particles 
disappear  by  aggregation  and  sedimentation.  The 
curves  obtained  fluctuate  in  a  similar  way  to  the 
ionisation  currents  from  the  same  cloud,  suggesting 
that  aggregation  produces  unstable  complex  particles 
which  periodically  break  up  in  large  numbers,  A 
series  of  clouds  vaporised  from  various  masses,  mf  of 
arsenic  trioxide  gave  values  for  the  initial  brightness 
of  the  Tyndall  beam  approximately  proportional  to 
m*3.  In  certain  clouds  the  rapid  fluctuations  in 
brightness  appear  to  form  groups  which  succeed  one 
another  at  intervals  given  by  i—Arnt  where  A  and  r 
are  constants  and  n  is  an  integer,  C.  J.  Smithells. 

Wave-lengths  in  the  nitrogen  peroxide  absorp¬ 
tion  spectrum.  L.  C.  K.  Carwile  (Astrophvs.  J. 
1928,  67,  184).— Wave-lengths  from  3978-67  to 
6323-22  A.  in  the  absorption  spectrum  of  nitrogen 
peroxide  have  been  measured  and  the  results  pub¬ 
lished  privately  (University  of  Virginia,  U.S.A.). 

A.  A,  Eldridge. 

Infra-red  absorption  spectra  of  the  halogen 
derivatives  of  methane.  M.  A.  Easley,  L.  Fen- 
neb,  and  B.  J.  Spence  (Astrophys.  J.,  1928,  67,  185 — 
194). — Infra-red  absorption  spectra  (0*8 — 3  u)  of 
methyl  iodide,  methylene  chloride,  bromide,  iodide, 
and  iodobromide,  chloroform,  bromoform,  carbon 
tetrachloride  and  tetrabromide,  and  triehlorobromo- 
methane  were  studied.  Bands  were  not  observed 
with  compounds  containing  no  hydrogen. 

“A,  A.  Eldridge. 
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Absorption  spectra  of  water  and  ice,  with 
reference  to  the  spectra  of  the  major  planets, 
J.  C.  McLennan,  R.  Ruedy,  and  A.  C.  Burton 
(Proc.  Roy.  Soc.,  1928,  A,  120,  296— 302).— 1 The 
absorption  spectra  of  water  and  of  ice  have  been 
photographed  using  long  columns,  and  the  bands 
obtained  compared  with  those  in  the  spectra  of 
Uranus,  Saturn,  Neptune,  and  Jupiter.  The  strong 
band  at  7200 — 7260  A.  given  by  these  planets  has 
been  shown  to  be  similar  to  that  given  by  liquid  water, 
whilst  the  band  at  5430  A,  remains  unidentified. 
The  absorption  of  ice  is  different  from  that  of  water, 
the  intensities  being  shifted  towards  longer  wave¬ 
lengths.  J.  L.  Buchan. 

Light  absorption  and  coloration  of  alkali 
halides.  JL  Przibram  (Naturwiss.,  1928,  16,  27 — 
28 ;  Chem.  Zcntr.,  1928,  i,  1747). — The  absorption 
maxima  in  the  visible  region  of  coloured  alkali  halides 
are  in  the  order  fluoride,  chloride,  bromide,  iodide, 
and  sodium,  potassium,  caesium,  rubidium  for  dis¬ 
placement  towards  the  long  wave-length  side.  The 
lability  of  the  coloration  increases  in  the  order 
sodium,  potassium,  caesium,  rubidium  chloride. 

A.  A.  Eldridge. 

Luminescence  of  solid  nitrogen  under  cathode- 
ray  bombardment.  J.  d  McLennan,  H.  J.  C. 
Ireton,  and  E.  W.  Samson  (Prom  Roy.  Soc.,  1928, 
A,  120.  303 — 311). — An  apparatus  for  producing  the 
luminescence  emitted  by  solid  nitrogen  bombarded 
with  high-speed  electrons  is  described,  and  the 
spectrum  of  this  luminescence  has  been  photographed 
from  2000  to  8600  A.  The  usual  bands  N1,  N2,  and 
N4  are  found  and  also  bands  at  6400  (probably  N3), 
8535,  6725,  and  6187  A.  Other  bands  are  found  at 
shorter  wave-lengths  and  are  tabulated.  At  the 
temperature  of  liquid  hydrogen  the  bands  N1?  N2, 
and  N4  are  all  phosphorescence  bands,  but  N-,  is  ther¬ 
moluminescent  at  a  slightly  higher  temperature. 
Curves  are  given  shoving  the  rates  of  decay  of  the 
bands,  each  stage  of  which  can  bo  represented  by  an 
equation  of  the  same  form.  The  probable  cause  of 
the  luminescence  is  discussed.  J.  L.  Buchan. 

Photo-electric  emission  of  water  and  of 
aqueous  solutions.  L.  Counsok  and  A.  Molle 
(Arch.  Sci.  phys.  nat.,  1928,  10,  213 — 242}. — 

Purified  water  is  found  to  be  photo-electric  towards 
light  of  the  region  2000—1300  A.  This  effect  is 
not  due  to  accidental  impurities  on  the  surface  of 
the  water.  Solutions  of  alkali  halides  are  less 
photo-electric  than  pure  water.  Solutions  of  salts 
containing  oxygen  are  more  photo-electric  than  pure 
water.  W.  E.  Downey. 

Decomposition  of  ammonia  by  high-speed 
electrons.  J.  C.  McLennan  and  G,  Greenwood. 
— See  this  vol.,  3197, 

Chemical  reactions  of  carbon  monoxide  and 
hydrogen  after  collision  with  electrons.  A. 

Caress  and  E.  K.  Rideal. — See  this  vol,  1198. 

Influence  of  disaggregation  on  the  fluorescence 
of  complex  natural  substances.  H.  Pringsheim 
and  O.  Gerngross  (Ber.,  1928, 61,  [£],  2009— 2011) — 
The  powdered  polysaccharide  is  placed  on  non- 


fluorescent,  porous  plates  and  examined  in  filtered, 
ultra-violet  light.  Gelatin  preparations  are  observed 
in  solution  or  as  films  on  glass  plates.  Disaggregation 
of  liehenin,  cellulose,  glycogen,  amylopectin,  starch- 
amylose,  inulin,  inulin  acetate,  and  gelatin  appears  to 
cause  marked  increase  in  fluorescent  power. 

H.  When. 

Relationships  between  absorption  spectrum 
and  chemical  constitution  of  azo  dyes,  II, 
Influence  of  position  isomerism  on  the  absorp¬ 
tion  spectrum  of  nitre-derivatives  of  benzeneazo- 
phenol,  -o-cresol,  and  -m-cresol,  W.  R.  Rhode 
(Ber,,  1928,  61,  [B],  172 2 — 1 731) .—Be term i nations 
have  been  made  of  the  absorption  spectra  of  the  nine 
possible  mononitro -derivatives  of  benzeneazo-phenol, 
-o-cresol,  and  -m-eresol  containing  the  nitro-group 
in  the  non- hydro xylated  nucleus  between  400  and 
1300  f.  in  alcoholic  and  aqueous  sodium  hydroxide 
solution.  The  results,  together  with  observations  on 
the  corresponding  methyl  compounds  (to  be  pub¬ 
lished  later),  show  that  increase  in  mol.  wt.  is  usually 
accompanied  by  decrease  in  the  frequency  of  the 
absorption  bands,  Substitution  of  a  nitro-group  in 
the  ^/-position  causes  marked  increase  in  intensity 
of  the  first  main  band  and  slight  decrease  of  that  of 
the  second  band.  The  frequency  of  the  main  band  is 
displaced  towards  lower  values  in  comparison  with 
the  isomeric  compounds  substituted  in  the  oh  or 
m' -position.  Introduction  of  a  nitro-group  in  the 
opposition,  compared  with  the  relationships  of  the 
mbsubstifcuted  isomerides,  induces  a  general  decrease 
in  the  intensity  of  absorption  without  altering  the 
frequency  of  the  bands.  A  subsidiary  band  on  the 
side  of  higher  frequency  of  the  main  band  is  shown  by 
o'-  and  ^'-substituted  derivatives  of  benzeneazo- 
phenol.  The  main  absorption  band  of  all  these 
compounds  in  aqueous  sodium  hydroxide  appears  to 
be  formed  of  two  components,  although  actually 
more  than  two  are  present.  The  equilibrium  which 
appears  to  exist  between  the  two  components  or 
bands  depends  on  the  position  of  the  substituting 
group  in  the  molecule.  The  same  general  effect  is 
experienced  with  nitro-  and  methyl  derivatives. 
Substitution  in  the  o'-position  causes  an  increase  in 
intensity  in  the  component  of  less  frequency  and  a 
corresponding  decrease  in  that  of  greater  frequency. 
Substitution  in  m-  or  o'-position  causes  a  weakening 
in  the  component  of  lower  frequency ;  if  a  substituent 
is  also  present  in  the  o'-position,  a  diminution  of  the 
sum  of  the  intensities  of  both  bands  is  induced. 
Introduction  of  a  substituent  in  the  ?n/ -position  does 
not  cause  a  marked  difference  in  the  spectrum  from 
that  of  the  unsubstituted  compound.  Substitution 
in  the  ^'-position  causes  a  very  decided  increase  in  the 
intensity  of  the  main  band,  a  diminution  in  that  of 
the  second  band,  and  a  lowering  of  frequency  of  the 
middle  of  the  main  band.  Mononi tro -deri vatives  of 
benzeneazophenol  in  aqueous  sodium  hydroxide  show' 
the  same  general  duplex  structure  and  the  same 
equilibrium  in  the  second  absorption  band  as  in  the 
first  or  main  band,  thus  showing  that  the  former  is 
a  harmonic  of  the  latter  and  similarly  influenced  by 
position  or  substitution  effects. 

o-Nitrobenzeneazo-o-cresol,  in,  p.  105°,  m •nitro- 
benzeneazo-O'Cresol,  mu  p.  132— 133",  o -nitrobenzene- 
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azo-m*cresol,  m.  p.  162°,  and  m-nilrobenzeneazo* 
m*cre$ol,  m,  p.  164—166°,  are  incidentally  described. 

H.  Wren. 

Structural  relationships  of  silicates.  B.  Goss- 
her  (Ber.f  1928,  61,  [B\  1634— 1638).— Rontgen- 
vspectrographic  measurements  of  numerous  silicates 
disclose  the  following  regularities.  A  general  struc¬ 
ture  with  a  definite  number  of  oxygen  atoms  and 
definite  sum  of  the  numbers  of  other  atoms  can  recur 
in  spite  of  considerable  variation  in  the  nature  of  the 
latter.  Such  similar  general  structure  is  accompanied 
by  a  close  similarity  in  volume  and  in  length  of  the 
side  of  the  elementary  parallelepiped.  Silicates  are 
thus  shown  to  be  related  to  one  another  in  a  manner 
unsuspected  from  goniometric  measurement.  Data 
are  recorded  for  the  three  groups  (1)  babingfconite, 
CaFeSi206)Si02,  anorthite,  CaSi205,AL03,  and  epidi- 
dymite,  BeSi205,Si03NaH ;  (ii)  beryl,  3BeSi206,Al203, 
and  cordierite,  Mg3Si50I2,2Al203;  (iii)  diopside, 
MgCaSi206,  and  tremolite,  Mg3CaSi4012.  EL  Week. 

Dielectric  constant  and  electric  moment  of 
carbon  monoxide,  carbonyl  sulphide,  carbon  di¬ 
sulphide,  and  hydrogen  sulphide*  0.  T.  Zakn 
and  J.  B.  Miles,  jun.  (Physical  Rev,,  1928,  [ii],  32, 
497 — 504) . — Debye’s  equation  (e— 1  )vT—AT+B,  in 
which  s  is  the  dielectric  constant,  v  is  the  specific 
volume  referred  to  the  ideal  volume  at  8.T.IA,  T  is 
absolute  temperature,  and  A  and  B  are  constants, 
applies  well  to  the  above  gases.  Values  for  A  and  B 
are  given  and  from  the  relation  p2=l*198  X 
the  electric  moment  p  is  calculated,  giving  the  values  : 
carbon  monoxide,  (HO;  carbon  disulphide,  0*326; 
carbonyl  sulphide,  0-650 ;  and  hydrogen  sulphide 
•0*931  in  e.g.s,  e.s*  units  x  101S.  Data  by  other 
workers  and  discrepancies  are  discussed.  It  seems 
likely  that  carbon  disulphide  and  carbonyl  sulphide, 
like  carbon  dioxide,  possess  a  rectilinear  structure. 

R,  A.  Morton, 

Experimental  proof  of  4i  negative  dispersion,” 
BL  Kopfbrmann  and  R.  Ladenbttrg  (Nature,  1928, 
122,  438 — 439). 

Ionising  potentials  of  methane,  ethane,  ethyl¬ 
ene,  and  acetylene.  J.  C.  Morris,  jun.  (Physical 
Rev,,  1928,  [ii],  32,  456— 458).— 5 The  ionisation 
potentials  of  the  pure  gases  determined  in  an  ionisation 
tube  of  the  Mackay  type,  calibrated  against  mercury 
and  helium,  are  :  methane  144,  ethane  12*8,  ethylene 
12*2,  acetylene  12*3  volts,  correct  within  0-2  volt. 

R.  A.  Morton. 

Structure  of  thin  films.  XII.  Cholesterol 
and  its  effect  in  admixture  with  other  substances, 
N.  K.  Adam  and  G.  Jessop  (Proc.  Roy.  Soc,,  1928, 
A,  120,  473—482 ;  of.  this  vol.,  937).— The  action 
of  cholesterol  on  unimolecular  films  of  fatty  acids 
and  of  other  substances  on  water  or  dilute  hydrochloric 
add  has  previously  been  studied.  It  is  found  that  the 
presence  of  cholesterol  contracts  the  film,  and  curves 
are  given  showing  this  effect  on  films  of  myristic  and 
oleic  acids,  nonylphenol,  and  ethyl  palmitate.  A 
similar  effect  is  given  by  cholesteryl  formate  and 
acetate.  The  effect  is  less  on  vapour-expanded  films 
than  on  liquid- expanded  films.  From  measurements 
of  the  surface  vapour  pressures  of  these  films  it  Is 
concluded  that  the  contraction  given  by  cholesterol 


is  probably  not  due  to  its  attraction  of  the  smaller 
molecules.  The  effect  of  other  large  molecules  has 
also  been  studied,  and  similar  results  have  been 
obtained,  so  it  is  thought  that  the  large  molecules 
offer  a  mechanical  obstruction  to  the  tilting  of  the 
small  molecules,  thus  preventing  them  from  covering 
so  large  an  area.  "  J.  L.  Buchan. 

Height  of  ozone  in  the  upper  atmosphere. 
F,  W.  P.  Gotz  and  G.  M.  B.  Dobson.— See  this  vob, 
1209. 

Internal  field  of  polarisation  [of  the  molecules 
of  a  substance  under  the  action  of  an  external 
field].  R,  BE  Mallemann  (Compt.  rend.,  1928, 
187,  536— 538).— Mathematical.  In  the  case  of  a 
regular  assembly  of  molecules,  such  as  a  cubic  crystal, 
the  field  is  zero.  The  field  in  the  ease  of  a  fluid  is 
essentially  due  to  the  irregularity  of  the  molecular 
arrangement.  W.  E.  Downey. 

Method  for  determining  the  Kerr  constant  of 
poor  insulating  materials  by  means  of  alternat¬ 
ing  electric  fields.  W,  Ilbero  (PhysikaL  Z.,  1928, 
29,  670— 676).— An  improved  method  for  determining 
the  Kerr  constant  is  described  and  applied  to  nitro¬ 
benzene.  The  constant  is  given  for  a  range  of 
wave-lengths  in  the  visible  and  a  dispersion  curve 
constructed.  The  results  are  in  agreement  with 
Havelock’s  formula.  R.  A.  Morton. 

Liquid  crystals.  L.  S.  Ornstein  (PhysikaL  Z., 
1928,  29,  668 — 670). — Largely  explanatory.  The 
tendency  of  liquid  crystalline  substances  to  form 
parallel  14  swarms  JJ  can  be  explained  equally  well  by 
the  aggregate  swarm  hypothesis  and  by  the  crystal 
hypothesis.  R.  A.  Morton. 

Rotation  dispersion  and  spatial  configuration 
in  complex  salts  of  cobalt  and  of  rhodium  con.™ 
taiihng  ethylenediamine  and  trans- 1 : 2-diamino- 
ei/elopentane.  F.  M.  Jaeger  and  H.  B.  Blumenbal 
(Z.  anorg,  Ghem.,  1928,  175,  1 61 — 230) . — Reduction 
with  metallic  sodium  of  an  absolute-alcoholic  solution 
of  c j/cfcpent anedioned i ox im e  affords  r-trans-1  :  2- 
di aminocyclopentmie  as  a  colourless  liquid,  b.  p.  170°, 
with  a  faint  ammoniacal  odour  [diacetyl  derivative, 
monoclinic  prisms,  m.  p.  219—220°  (corr.)].  The 
r-base  may  be  resolved  into  its  optical  antipodes  by 
fractional  crystallisation  of  the  hydrogen  d-  or 
/-tartrate.  The  /-base  has  b.  p.  166°  (corr.),  df 
0*9463,  and  [&]fm  —64°  [diacetyl  derivative,  m.  p. 
248°  (corr.) ;  chloride ,  [a]g  —22°;  sulphate ,  [oc]}J  —12°; 
hydrogen  d •tartrate,  m.  p.  143°,  [a]Jf|  -j-ItH3°],  On 
boiling  a  solution  of  cobalt  chloride  and  hydrogen 
peroxide  or  a  solution  of  sodium  chlororhodlte  with 
the  racemic  base  co-ordination  complexes  of  the 
triethylenediamine  type,  [M(C5H12N2)3]X3,  are 
obtained,  which  can  be  resolved  into  their  optical 
antipodes  by  means  of  d-  or  4  tartaric  acid.  The 
cobalt  and  the  rhodium  salts  with  the  same  direction 
of  rotation  have  similar  spatial  configurations,  the 
dextrorotatory  ions  containing  3  mols.  of  the  I- base 
and  the  laevorotatory  ions  3  mols.  of  the  d-base ; 
no  compounds  with  2  mols.  of  one  base  and  1  mol.  of 
the  other  could  be  prepared.  The  following  salts 
of  the  r- cobalt  base  wore  prepared :  chloride , 
[Co{C5HJ2Rr2)3]Cl3,3HoO?  triclinic  blood-red  prisms; 


iodide  (1H20),  yellowish-brown  precipitate ;  nitrate 
(anhyd.),  red  needles ;  'perchlorate  (anhyd.),  red 
needles,  and  chlorate  (3H2Q),  ‘blood-red  monoelinie 
prisms.  The  following  salts  of  the  corresponding 
r-rhodium  base  have  also  been  prepared  :  chloride 
(SH^O),  trielinic  prisms ;  bromide  (1H20),  fine  needles  ; 
iodide  (1H20) ;  nitrate  (2H20) ;  chlorate  (2H20), 
monoelinie  prismatic  tablets ;  j^er  chlorate  (anhyd.), 
long,  hair-like  needles;  sulphate  and  nitrite.  The 
p  ere  III  orates  of  the  r- cobalt  and  rhodium  bases 
spontaneously  decompose  into  their  optical  antipodes, 
the  former  above  — 1*5°  and  the  latter  above  48°. 


The  optically  active  perchlorates  of  both  bases 
crystallise  with  12H20,  the  chlorides  with  4H20,  and 
the  chlorates  with  12H20,  all  in  the  pentagonal 
icosi tetrahedral  class  of  the  cubic  system ;  the 
nitrates  and  chlorides  also  crystallise  with  3H20  in 
hexagonal  bipyramids  and  the  perchlorates  in  rhombic 
crystals  with  1H20.  The  molecular  dispersion  of  all 
the  above  salts  is  extraordinarily  great ;  in  the  case 
of  the  cobalt  salts  it  is  three  times  as  great  as  that  of 
the  corresponding  triethylenediamine  compounds  for 
light  of  short  wave-length  and  up  to  ten  times  as  great 
for  light  of  long  wave-length,  whilst  in  the  case  of  the 
rhodium  compounds  the  diaminoci/c/opentanc  deriv¬ 
atives  have  seven  to  eight  times  as  great  a  molecular 
dispersion  as  the  corresponding  ethylenediamine 
derivatives.  Digestion  of  d ich lorod iet hyl enediam ine - 
eobaltie  chloride  with  r-,  or  d-trans-l  :  2-diamino- 
eyefopentane  affords  a  new  series  of  co-ordination 
complexes  of  the  type  [Co  en2  (C5H12N2)]C13,  the 
racemate  of  which  is  resolvable  by  means  of  d- 
or  I -tartaric  acid  into  two  optical  antipodes 
[Co  eru  l-( C6H12N8)]i>Cl3and  [Co  en2  d~( C5H12N2)]ZC13. 
The  following  salts  derived  from  the  r- base  are 
described  :  di ethylenediamine  -  r  -  trans  -1:2- diamino- 
cyclo pcntanecobaltic  chloride  (3H20),  bromide  (1H20), 
and  iodide  (anhyd.),  nitrate  (1H20),  and  perchlorate 
(4Ho0).  The  values  of  [a]  for  the  d-  and  1- brom¬ 
ides  (+2H20)  from  the  resolution  of  the  r-bromide 
are  as  follows  ±335°,  [a]**  ±0°,  [«&> 

±162°,  [a]£3  ±0*,  and  [*]5\  ±87*5°.  The  com¬ 
plexes  derived  from  the  d-  and  Z-bases  in  the 
above  way  are  partly  racemic,  optically  active  com¬ 
pounds  which  can  be  resolved  into  components  which 
are  not  mirror  images  of  one  another,  as  they  have 
formulae  of  the  type  :  [Co  en2  ^(C5H12N2)]/?X3  '  and 
[Co  em,  l-(C5H12N2)]£X3.  By  treating  cobalt  chloride 
with  diamlnocyclopentane  and  hydrogen  peroxide 
and  heating  the  solution  with  hydrochloric  acid, 
bright  green  crystals  of  tmns-dichlorodi-tT&m-l  :  2- 
diaminocyclopentanecobaltic  chloride , 

[C12(C5H  i2N2)2Co]C1,2H20,  are  obtained ;  this  salt, 
when  boiled  with  water,  is  converted  into  the  cts-form 
(anhyd.).  Attempts  to  convert  these  compounds  into 
the  corresponding  ethylenediaminedi-£ra?w-diamino« 
cyctopentane  compounds  failed,  decomposition  taking 
place  into  the  triethylenediamine  and  tri-£ra?w-diamino- 
eyefopentane  compounds.  Compounds  derived  from 
2  mols.  of  one  optical  isomeride  and  1  mol.  of  the  other 
were  also  unstable,  decomposing  as  follows  : 

3[Co  (c?-C5H  12N2)2Z-C5H  12N2]X3 = [Co  ( d-C5H  12N2)  3]X3 + 
2[Co(J-C5H12N2)3]X3.  A.  R.  Powell. 

Present  position  of  the  strain  theory.  W. 
Huckel  (Fortschr.  Chem.  Phys.  u.  physikal.  Chem., 


1928,  19,  I— 101 ;  Chem.  Zentr.,  1928,  i,  2037).— 
A  critical  discussion.  A.  A.  Eldeidge. 

Vacuum  grating  spectrograph  for  ultra-violet 
and  soft  Arrays.  J.  Thibaud  (J.  Opt.  Soc.  Amer., 
1928,  17,  145 — 154). — -A  vacuum  grating  spectro¬ 
graph  using  the  tangential  incidence  method  is 
described.  It  has  been  used  to  measure  various  soft 
X-rays  of  wave-lengths  varying  from  17*7  A.  (La  of 
iron)  to  05  A.  (M  of  molybdenum).  Absorption 
spectra  of  carbon,  nitrogen,  and  oxygen  have  been 
o b tained .  W .  E.  .Down e y . 

Effect  of  chemical  combination  on  the  struc¬ 
ture  of  the  It  absorption  limit.  B.  Davis  and  H. 
Purrs  (Physical  Rev.,  1928,  [ii]5  32,  336—338).— 
The  structure  and  shift  of  position  in  the  K  absorption 
limits  of  silver,  molybdenum,  and  copper  and  the 
compounds  Ag2S,  Ag20,  Mo03,  MoS2,  and  Mo203 
have  been  determined  by  means  of  the  double  X-ray 
spectrometer.  The  width  for  a  pure  element  decreases 
with  increasing  atomic  number.  In  the  compounds, 
the  absorption  limit  is  broadened,  but  little  displace¬ 
ment  occurs.  There  is  marked  evidence  of  fine 
structure  in  Mo203.  Apparently  the  readjustment 
of  energy  which  occurs  with  chemical  combination 
extends  throughout  the  whole  atomic  system  and  Is 
not  confined  to  the  outer  layers  of  the  atom.  The 
position  and  form  of  the  K  limit  of  molybdenum  are 
independent  of  temperature.  II.  A.  Morton. 

Velocity  distribution  of  photo-electrons  pro¬ 
duced  by  soft  X-rays.  E.  Rudbero  (Proc.  Roy. 
Soc.,  1928,  A,  120,  385 — 422) . — An  apparatus  for 
studying  the  velocity  of  photo-electrons  produced  by 
soft  X-rays  on  solid  conductors  is  described.  Curves 
showing  the  variation  of  photo-electric  current  with 
magnetic  field  strength  are  given  for  silver,  copper, 
aluminium,  and  carbon,  two  curves  for  each,  one 
before  and  the  other  after  heating  in  a  vacuum  at 
400°.  From  the  shape  of  the  curves  it  is  concluded 
that  the  emission  is  made  up  of  two  parts  :  (1)  a 
group  of  electrons  of  the  low  energy  corresponding 
with  only  a  few  volts,  and  (2)  a  group  of  fast  electrons 
of  between  200  and  280  volts.  Baking  the  electrode, 
i.e.,  removing  the  adsorbed  gas,  reduces  the  emission, 
but  this  influence  is  confined  to  the  low-velocity 
electrons.  Curves  are  also  given  showing  the  distri¬ 
bution  of  energy  over  the  field.  The  nature  of  the 
two  groups  in  the  emission  is  discussed.  It  is  also 
suggested  that  some  of  the  conclusions  reached  from 
experiments  on  soft  X-rays  should  be  modified. 

J.  L.  Buchan. 

Reflexion  and  refraction  of  electrons  by  a 
crystal  of  nickel.  C.  J.  Davisson  and  L.  H. 
Germer  (Proc.  Nat.  Acad.  Sci.,  1928, 14,  619 — 627), — 
The  analogy  between  the  reflexion  of  a  homogeneous 
beam  of  electrons  from  a  crystal  face,  previously 
observed  (this  voL,  683),  and  X-ray  reflexion  is  dis¬ 
cussed.  The  Bragg  formula  for  the  intensity  maximum 
of  X-rays  does  not,  however,  hold  in  the  case  of 
electrons  at  speeds  due  to  bombarding  potentials  at 
least  up  to  600  volts.  It  is  probable  that  the  analogue 
of  a  given  electron  beam  is  the  adjacent  X-ray  beam 
of  shorter  wave-length.  This  leads  to  values  of  the 
refractive  index  greater  than  unity.  This  is  in  agree¬ 
ment  with  the  view  that  electron  refraction  in  the 
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optical  sense  is  a  property  of  the  crystal.  Refraction 
in  the  case  of  electrons  does  not  appear  to  arise  from 
the  same  cause  as  for  X-rays  and  light  rays,  since  the 
trend  of  what  may  be  regarded  as  the  normal  dis¬ 
persion  curve  of  nickel  for  the  former  is  opposite  to 
that  of  the  normal  dispersion  curves  of  materials  for 
the  latter.  M.  S.  Burr. 

Diffraction  of  cathode  rays  by  mica.  S. 
Kikucht  (Proc,  Imp.  Acad.  Tokyo,  1928,  4,  354 — 
356). — An  explanation  is  offered  of  the  diffraction 
patterns  obtained  when  a  beam  of  cathode  rays  is 
passed  through  mica  plates  of  different  thickness  (ibid., 
271).  An  electron  in  passing  through  a  mica  plate  of 
appreciable  thickness  will  be  scattered  more  than 
once,  so  that  during  its  passage  through  the  plate  a 
cathode- ray  beam  will  become  progressively  more 
divergent.  The  energy  losses  must  be  small  in 
comparison  with  the  total  energy,  so  that  there 
will  be  no  appreciable  change  in  wave-length,  the 
effect  being  the  production  of  a  point  source  of  homo¬ 
geneous  rays  in  the  crystal  itself.  Then  if  in  the 
crystal  there  is  a  net  plane  of  strong  reflecting  power 
this  will  reflect  regularly  all  the  rays  giving  rise  to  the 
reflexion  and  absorption  lines  observed  {Joe.  eft*). 
'Variation  of  the  angle  of  incidence  of  the  ray  to  this 
net  reflecting  plane  and  of  the  thickness  of  the  crystal 
will  then  produce  all  the  diffraction  patterns  observed, 

A,  E.  Mitchell. 

Spectrum  and  state  of  polarisation  of  fluor¬ 
escent  X-rays.  A.  H.  Compton  (Proc.  Nat.  Acad, 
Sci.,  1928,  14,  549—553), — The  spectrum  of  the 
fluorescent  X-rays  from  silver,  excited  by  X-rays 
from  a  tungsten  target,  show’s  the  complete  absence 
of  any  continuous  spectrum .  Absorption  measure¬ 
ments  indicate  that  the  line  radiation  constitutes 
more  than  99%  of  the  total  radiation,  the  results 
being  in  agreement  with  the  work  of  Sadler.  The 
relative  intensity  and  positions  of  the  spectrum  lines 
are  approximately  the  same  in  the  fluorescent  as 
in  the  primary  X-rays.  By  using  the  method  of 
Hagen ow  and  Compton,  the  polarisation  of  fluorescent 
X-rays  was  tested.  The  fluorescent  X-rays  from 
silver  are  tin  polarised,  with  a  probable  error  of  0*5%. 

A,  J.  Mee. 

Polarisation  of  characteristic  radiation,  J.  A. 

Bearden  (Proc.  Nat,  Acad.  Sci.,  1928,  14,  539 — 
542). — An  apparatus  is  described  for  finding  the 
extent  of  polarisation  of  characteristic  X-rays. 
Characteristic  X-radiation  is  probably  unpolarised, 
a  result  in  agreement  with  the  usual  ideas  on  X-ray 
production,  and  with  Compton's  work  on  the  polar¬ 
isation  of  fluorescent  radiation.  A.  J.  Mee, 

Spectrum  of  X-rays  from  the  back  of  a  tung¬ 
sten  target.  E.  Lorenz  (Proc.  Nat,  Acad,  Sci., 
1928,  14,  582— 588).— The  spectral  distribution  of 
radiation  from  the  back  of  a  tungsten  target  was 
investigated  in  order  to  gain  information  about  the 
electrons  producing  it.  A  special  tube  was  designed 
in  order  to  obtain  radiation  of  sufficient  intensity. 
Five  voltages  varying  from  22,400  to  82,500  were 
used.  The  spectrum  was  obtained  by  measuring  for 
each  voltage  the  ionisation  currents  as  a  function  of 
the  crystal  angle,  an  ordinary  Bragg  spectrometer 
with  a  calcite  crystal,  and  an  ionisation  chamber 


containing  methyl  iodide  being  used.  The  spectrum 
appears  to  be  produced  at  high  voltages  mainly  by 
secondary  electrons.  4  No  secondary  electrons,  how¬ 
ever,  appear  from  the  A7  levels  when  the  voltage  across 
the  X-ray  tube  is  22,400  volts,  and  neither  N  nor  M 
electrons  when  the  voltage  is  83,350.  In  order  to 
explain  this  it  is  necessary  to  assume  that  there  is 
practically  no  absorption  of  primary  electrons  in  any 
level  in  the  tungsten  anode  if  the  energy  of  the 
primary  electrons  exceeds  that  of  the  level  by  about 
40  times.  The  probability  of  absorption  in  any  level 
is  thus  a  function  of  the  voltage  across  the  tube, 
reaching  a  maximum  and  then  decreasing  to  zero  for 
energies  of  primary  electrons  which  exceed  the  energy 
of  the  level  by  about  40  times.  It  is  therefore  to  be 
expected  that  the  intensity  of  any  characteristic  series 
due  to  the  knocking  out  of  electrons  from  an  atom 
will  also  be  a  function  of  the  voltage  of  the  tube, 
increasing  at  first,  and  then  decreasing.  A.  J.  Mee, 

Destruction  of  single  crystals  of  aluminium 
by  rolling.  T.  Sakao  (Mem.  Coll.  Sci.  Kyoto, 
1928,  11,  27 9 — 282) .  — Single-crystal  sheets  of  alum¬ 
inium  were  reduced  10%  in  thickness  by  rolling  in 
small  steps,  and  Lane  patterns  obtained  after  each 
pass.  From  the  progressive  distortion  of  the  Lane 
spots  it  appears  that  a  rotation  of  the  crystal  frag¬ 
ments  takes  place  about  an  axis  parallel  to  the 
direction  of  rolling,  irrespective  of  the  orientation  of 
the  original  crystal,  C.  J.  Smithklls. 

Crystallographic  orientation  of  electrolytically 
deposited  metals  [copper  and  nickel].  G.  Tam- 
mann  and  H.  Straumanis  (Z,  anorg.  Chem,,  1928, 
175,  131— 140),— On  a  polished  copper  cathode  the 
crystals  of  electrolytically  deposited  copper  (from 
sulphate  solutions)  are  small  and  their  orientation 
bears  no  relation  to  that  of  the  base  metal.  But  if 
the  surface  of  the  cathode  is  previously  etched  with 
nitric  acid,  ammonia  and  hydrogen  peroxide,  or 
ammonium  persulphate,  the  electrolytically  deposited 
metal  grows  in  the  same  orientation  as  the  crystals 
of  the  base  metal,  provided  that  only  a  low  current 
density  is  employed.  This  growth  takes  place 
only  when  the  deposition  of  the  copper  is  a  primary 
reaction;  copper  deposits  formed  by  a  secondary 
reaction,  e.g,t  by  electrolysis  of  cyanide  solutions, 
have  an  irregularly  oriented  structure.  From  am* 
moniaeal  solutions  nickel  is  deposited  on  coarsely 
crystallised,  etched  nickel  cathodes  in  a  finely  crystall¬ 
ine  form  which  bears  no  crystallographic  relation  to 
the  cathode.  A  similar  behaviour  is  shown  by  nickel 
deposited  from  sulphate  solutions  on  etched  copper 
cathodes  and  by  copper  deposited  on  etched  nickel 
cathodes.  The  deposition  of  copper  on  etched  spheres 
of  single -crystal  copper  is  illustrated  diagrammatic- 
ally  ;  on  the  cube  poles  octahedral  nodules  are  formed, 
on  the  octahedral  poles  tetrahedral  nodules,  and  on 
the  dodecahedral  poles  prismatieally  arranged  ridges, 
and  the  field  between  the  various  poles  can  be  divided 
into  regularly  shaped  zones  according  to  the  structure 
of  the  deposit  thereon.  The  value  of  these  indications 
in  determining  the  orientation  of  crystals  in  a  metal 
sheet  is  discussed.  A,  R.  Powell. 

X-Ray  analysis  of  copper-tin  alloys.  A,  West- 
gren  and  G,  PhragmAn  (Z.  anorg,  Chem.,  1928,  175, 
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SO — 89 ;  cf.  A.,  1926,  1084), — X-Ray  analysis  of 
alloys  of  the  copper-tin  system  by  the  powder 
method  has,  in  general,  confirmed  recent  work  on 
the  equilibria  in  this  system.  The  maximum  solid 
solubility  of  tin  in  copper  is  15%,  the  parameter  of 
the  a-lattice  increasing  from  3*608  to  3*693  A.  by  the 
radual  addition  of  tin.  The  p-phase,  stable  only  at 
igh  temperatures,  has  a  body- centred  cubic  lattice 
(a—  2-972  A.  with  5%  Sn)  in  which  the  tin  and  copper 
atoms  are  irregularly  distributed  at  the  lattice  points. 
The  y-phase  has  a  face- centred  cubic  lattice  (, a= 
17*91  A.)  the  elementary  cube  of  which  contains 
416  atoms ;  the  phase  is  homogeneous  when  the 
composition  corresponds  with  Cu31Sn8.  The  con¬ 
centration  of  valency  electrons  in  this  formula  is  the 
same  as  in  those  ascribed  to  the  compounds  which 
Bradley  and  Thewlis  (A.,  1926,  1084)  investigated  in 
the  copper-zinc  and  copper-aluminium  systems,  viz., 
Cu5Zn8  and  CugAl4.  The  e-phase  has  an  hexagonal 
structure  with  the  densest  sphere  packing,  the 
constants  for  which  increase  from  a= 2*747,  €—4*319 
A.  to  a- 2-755,  c=4-319  A.  (c/a=  1-572— 1-568)  with 
increasing  tin  concentration ;  the  tin  and  copper 
atoms  in  this  phase  also  are  irregularly  distributed  at 
the  lattice  points,  hence  the  formula  Cu3Sn  generally 
ascribed  to  e  is  not  admissible.  Alloys  containing 
more  than  60%  Sn  have  the  nickel  arsenide  lattice 
with  a=4T9Q,  c  ==5*086  A.  The  tetragonal  tin 
lattice  has  a  base  of  5*818  A.  and  a  height  to  top  of 
the  prism  of  3*174  A.  A.  B.  Powell. 

X-Ray  analysis  of  silver-cadmium  alloys.  H. 

Astrand  and  A.  Westgren  (Z.  anorg.  Chem.,  1928, 
175,  90— 96).— The  work  of  Natta  and  Freri  (this 
vol.,  223)  is  confirmed  and  amplified.  The  parameter 
of  the  cofaee-eentred  cubic  lattice  increases  from 
4*078  to  4*170  with  increase  of  cadmium  from  0  to 
44  at.-%.  The  p-phase  contains  49—51  at.-%  Cd ;  the 
body-centred  cubic  lattice  contains  only  2  atoms  in 
the  elementary  cube  (a =3*327  A.).  The  region  of 
pure  y  extends  from  57  to  66  at.-%  Cd ;  the  body- 
centred  cubic  lattice  contains  52  atoms  in  the  ele¬ 
mentary  cube  (a=9*935 — 9*980  A.).  The  y-phase 
contains  69 — 83  at.-%  Cd  and  consists  of  an  hexagonal 
lattice  of  densest  packing  (c/a=  1*5,82 — 1*559).  Above 
400°  the  (3 -phase  undergoes  a  polymorphic  change  to 
(3',  the  lattice  of  which  resembles  that  of  e  (c/a=T615). 
The  change  point  in  the  cooling  curve  found  by 
Petrenko  and  Fedorov  (A.,  1911,  ii,  281)  at  200°  is 
not  due  to  a  change  of  phase.  A.  R.  Powell. 

Fibrous  structure  in  metals  deposited  by  the 
difference  of  electrolytic  solution  pressures. 
S.  Tsubox  (Mem.  Coll.  Sci.  Kyoto,  1928,  11,  271 — 
277). — Silver  deposited  on  copper  from  silver  nitrate 
solutions  forms  flat,  acicular  crystals  which  have  a 
fibrous  structure.  The  fibre  axis  lies  in  the  [110] 
direction,  and  makes  an  angle  of  30°  with  the  acicular 
axis,  the  direction  of  growth  being  nearly  parallel 
to  the  [112]  direction.  The  (111)  plane  is  nearly 
parallel  to  the  flat  surface  of  the  crystal  in  most  of 
the  fibres.  C.  J.  Smith  ells. 

Recrystallisation  of  aluminium.  K.  Tanaka 
(Mem.  Coll.  Sci.  Kyoto,  1928,  11,  229— 232).— The 
orientations  of  192  single  crystals  of  aluminium  were 
determined  and  the  crystals  then  extended  4—20% 


and  annealed  for  5  hrs.  at  600°.  Ko  relation  between 
the  orientation  of  the  grains  formed  on  recrystall¬ 
isation  and  that  of  the  original  crystal  could  be  found. 

C.  J.  Smithells. 

Arrangement  of  micro -crystals  in  the  banded 
“supposed  aragonite  (Arareishi),1'  H.  Fukil 
shima  (Mem.  Coll,  Sci.  Kyoto,  1928,  11,  223 — 227). 
— X-Ray  analysis  shows  that  the  banded  mineral 
‘£  arareishi/*  previously  supposed  to  be  aragonite, 
consists  of  calcite  crystals,  the  principal  axes  of 
which  are  perpendicular  to  the  surfaces  of  the  layers. 

C.  J.  Smithells. 

X-Ray  analysis  of  copper-magnesium  alloys. 
A.  Run q vist,  H.  Arnfelt,  and  A.  Westgren 
(Z.  anorg.  Chem,,  1928,  175,  43 — 48) . — Rontgen- 
ograpliic  examination  of  alloys  of  the  copper- 
magnesium  series  proves  the  existence  of  two  com¬ 
pounds  only,  namely,  Cu2Mg  and  CuMg2.  The 
former  has  a  face-centred  cubic  lattice  containing 
24  atoms  in  the  elementary  cube :  the  parameter 
varies  from  7*021  to  7*036  A.  within  the  homogeneous 
region,  which  extends  at  the  most  through  only 

1  at.-%.  The  second  compound  has  a  facc-centred 
rhombic  lattice  the  parameters  of  which  are  as 
follows  :  0=5*273,  6=9*05,  c=18*21  A.,  the  axial 
ratios  being  0*295  :  0*497  :  1 ;  the  elementary  parallel¬ 
epiped  contains  48  atoms.  A  re-measurement  of 
the  constants  of  the  lattice  of  very  pure  magnesium 
gave  a  =  3*203,  c=5*196  A.,  whence  c/u  =  1*622. 

A.  R.  Powell. 

Laue  photograph  taken  with  convergent 
X-rays.  T.  Fujiwara  (Mem.  Coll.  Sci.  Kyoto, 
1928,  11,  283 — 301). — Some  of  the  spots  in  the  Laue 
pattern  from  a  tungsten  crystal,  obtained  by  using 
white  radiation  from  a  molybdenum  target,  show  the 
spectrum  of  the  K  radiation  of  molybdenum,  from 
which  the  orientation  of  the  crystal  can  be  deter¬ 
mined.  By  using  a  convergent  beam  of  white  X-rays 
the  sharpness  of  the  Laue  spots  is  destroyed  but  the 
chance  of  obtaining  the  spectrum  lines  is  increased. 
The  method  is  developed  for  determining  the  reflecting 
planes  and  orientation  of  the  crystal. 

C.  J.  Smithells. 

Examination  of  the  micro -crystals  of  calcium 
carbonate  in  mollusean  shells  by  means  of 
X-rays.  I.  J.  Tsutsumi  (Mem.  Coll.  Sci.  Kyoto, 
1928,  11,  217 — 221),— The  shell  of  Atrium  japonica 
consists  of  three  layers,  the  middle  or  prismatic  one 
having  a  columnar  structure.  This  layer  is  shown 
by  X-ray  analysis  to  consist  of  calcite  crystals  the 
principal  axes  of  which  coincide  with  those  of  the 
columns.  C.  J.  Smithells. 

Crystal  structure  of  carbamide  and  the  mole¬ 
cular  symmetry  of  thiocarb amide.  S.  B.  Hen¬ 
dricks  (J.  Amer.  Chem.  Soc.,  1928,  50,  2455 — 2464). 
— The  unit  of  the  carbamide  structure  contains 

2  mols.  and  has  dm]  4*77  A.  and  dim  5*73  A.  The 

space-group  is  ;  the  oxygen  atoms  are  probably 
at  (0,  4,  6*57),  (4,  6,  —6*57),  the  carbon  atoms  at 
(0,  4,  6*32),  (4.  0,  —0*32),  and  the  nitrogen  atoms  at 
(6*13,  4 — 0*13,  0*20),  (4-6*13,  -6*13,  -0*20), 

(—0*13,  6*13+4,  0-20),  and  (0*13+4,  0*13,  -0*20). 

Thiocarbamide  has  a  simple  orthorhombic  lattice ; 
the  unit  contains  4  mols.  and  has  8-57  Ji.s 


d01Q  7*68  A,,  and  dim  5*50  A,,  the  suffixes  referring 
to  the  crystallographic  axes.  The  space-group  is 
FJfs  the  sulphur  and  carbon  atoms  being  at  (0,  u,  v), 
(J,*i  t>),  (0,  tt+A,  v)}  and  (A,  u,  v+k),  and  the 

nitrogen  atoms  occupying  the  general  positions.  The 
crystallographic  evidence  favours  a  symmetrical 
formula  for  thio carbamide.  S,  K.  Tweedy, 

Crystad  structure  of  topaz,  L.  Pauling  (Proc. 
Nat.  Acad.  Sci.,  1928,  14,  603— 606).— With  the 
help  of  the  co-ordination  theory  of  ionic  crystals  a 
structure  for  to  pax  has  been  predicted  which  agrees 
satisfactorily  with  the  experimental  X-ray  data 
obtained  by  Leonhard t  (Z.  Krist.,  1924,  59,  216). 
The  fundamental  polyhedra  for  topaz  are  assumed  to 
be  an  octahedron  of  oxygen  and  fluorine  anions  about 
each  aluminium  ion  and  a  tetrahedron  of  oxygen  ions 
about  each  silicon  ion.  The  anion-anion  distance 
determining  the  length  of  a  polyhedron  edge  is  taken 
to  be  2*72  A.  throughout  (A.,  1927,  399).  Assuming 
the  polyhedra  to  be  regular,  the  edges  of  the  unit 
structure  are  dim  4*72,  d010  8*88,  and  dml  8-16  A. 
The  unit  contains  4  mols.  of  Al2Si04F2.  Each 
alum.in.iimi  octahedron  shares  two  edges  with  adjoining 
octahedra,  and  the  four  corners  occupied  by  oxygen 
ions,  and  defining  these  edges,  are  shared  with  ieira- 
hedra.  The  other  two  corners,  occupied  by  fluorine 
ions,  arc  shared  with  octahedra.  The  oxygen  ions, 
although  erystallographicaliy  of  three  kinds,  are, 
from  the  point  of  view  of  the  co-ordination  theory, 
alike,  for  each  is  attached  to  two  aluminium  octahedra 
and  one  silicon  tetrahedron.  Each  fluorine  ion  is 
shared  between  two  octahedra.  The  arrangement  of 
the  oxygen  and  fluorine  ions  is  that  of  double  hex¬ 
agonal  close  packing.  It  is  probable  that  a  con¬ 
sideration  of  the  effect  of  deformation  will  give  values 
for  the  edges  of  the  unit  of  structure  in  still  better 
agreement  with  those  observed.  M,  S.  Bure. 

Constitution  of  tungsten  carbides.  K.  Broker 
(Z.  Elektroehem.,  1928,  34,  641) — 642).— The  carbides 
were  prepared  by  burning  a  tungsten  wire  in  a  mixture 
of  hydrogen  with  suitable  quantities  of  acetylene  or 
methane.  The  conductivities  of  such  carburetted 
wires  are  recorded.  The  carbide  stable  above  2400° 
(Skaupy,  this  vol.,  381)  is  a  modification  (p-form)  of 
the  carbide  W2C ;  it  forms  crystals  which  break  down 
noisily  to  a  crystalline  powder  above  the  transition 
point.  This  form  may  be  supercooled  to  the  ordinary 
temperature,  but  If  pulverised  It,  changes  into 
ct-W2C.  X-Ray  photographs  show  that  the  a- variety 
forms  hexagonal  closest- packed  crystals,  the  structure 
b ei ng  of  the  cadm ium  iod id e  type .  Th e  carbon  atom s 
are  at  {0,  0,  0)  and  the  tungsten  atoms  at  (§,  J,  J+p) 
and  ( | ,  | ,  f- — p ) ,  wh ere  p=0*02  appro x i m a t e ly .  The 
X-ray  data  for  the  carbide  WC  agree  with  those  of 
Westgren  and  Phragmen  (A.,  1926,  1084).  In  these 
carbides  the  domain  of  the  carbon  atom  is  the  same 
as  in  diamond.  The  mean  coefficients  of  linear 
expansion  of  the  carbides  were  determined  in  two 
axial  directions  by  X-ray  methods ;  the  carbide  W2C 
exhibits  greater  anisotropy  than  the  carbide  WC. 

S.  K,  Tweedy. 

Structure  of  acetylene.  J,  K.  Morse  (Proc.  Nat. 
Acad,  Sci.j  1928, 14,  645— 649).— Regarding  acetylene 
ns  an  ethane  molecule  from  which  four  hydrogen 


atoms  have  been  removed,  the  co-ordinates  of  the 
dynamic  isomcrld.es  of  acetylene,  in  terms  of  i?,  the 
radius  of  the  carbon  atom,  have  been  determined  as 
previously  for  ethane  (this  vol.,  351)  and  methane 
(this  vol.,  461),  and  the  moments  of  inertia  of  these 
structures  compared  with  the  moments  of  inertia 
obtained  from  band-spectra  analysis  (Levin  and 
Meyer,  this  vol.,  570).  The  value  obtained  by  the 
latter  method  is  2*4  x  10"39  g.  cm.,  which  is  in  close 
agreement  with  that  calculated  for  the  largest  number 
of  dynamic  isomerides.  The  method  of  investigation 
employed  appears  to  be  of  wide  application.  In 
connexion  with  acetylene  itself  it  might  prove  a  con¬ 
venient  starting  point  for  (1)  the  Interpretation  of 
X-ray  diffraction  effects  from  solid  acetylene  and  the 
determination  of  the  lattice  structure,  (2)  the  study 
of  the  relative  abundance  of  the  various  dynamic 
isomerides  by  an  analysis  of  the  effect  of  temperature 
on  the  intensities  of  these  bands,  and  (3)  a  study  of 
the  possible  electron  configurations  in  the  acetylene 
molecule  and  the  physical  effects  to  be  expected 
from  them.  M.  S.  Burr. 

X-Ray  investigation  of  long-chain  compounds. 

A.  Muller  (Proc.  Roy.  Soc,,  1928,  A,  120,  437— 

459 ;  cf.  A.,  1927,  503). — The  hydrocarbon  from 
supa  oil,  believed  to  be  triaeontane  by  Robertson 
and  others  .(cf.  B.,  1927,  172),  is  now  shown  by  deter¬ 
mination  of  crystal  structure  to  be  the  hydrocarbon 
C29H60,  the  C;0H02  hydrocarbon  having  been  syn- 
thesised  and  examined  alongside  for  comparison. 
The  dimensions  of  the  unit  cell  are  a—7’45,  6=4*97, 
c=77-2  A.,  and  the  angles  between  its  faces  are  all 
90°.  The  other  constants  have  been  determined  and 
are  summarised.  J.  L.  Buchan. 

Crystal  structure  of  monomethylammomum 
chlorostannate  and  chloroplatinate.  R,  W*  G. 
Wycxoff  (Arner.  J.  Sci.,  1928,  [vl  16,  349—359). 
— The  atomic  arrangement  of  monomethylammomum 
chlorostannate,  (NH3Me)2SnC]6,  is  a  distortion  of  the 
fluorspar  structure.  The  unit  cell  contains  a  single 
molecule ;  «x=50°  14' ,  u0=8*42  A.  Monomethyl- 
ammonium  bromostamiate  and  chloroplatinate  have 
similar  structures.  In  the  latter  «=48°  46',  aQ= 
8-31  A.  C.  W.  Gibby. 

Crystal  structure  of  solid  methane.  J.  0, 
McLennan  and  W.  G.  Plummer  (Nature,  1928,  122, 
571 — 572). — In  an  X-ray  “  powder  55  investigation  of 
methane  at  a  temperature  between  those  of  liquid 
air  and  liquid  hydrogen,  only  a  cubic  form  was 
observed,  the  structure  being  based  on  a  face-centred 
lattice ;  the  unit  cell  of  edge  6*35  A.  contained  4  mols, 
of  methane,  whence  Is  0*413. 

A.  A.  Eldridge. 

Crystal  structure  of  cinnabar  and  covellite. 

B.  Gossner  and  E.  Mussgnug  (Zentr.  Min,  Geol., 
1027,  A,  410 — 413;  Chem,  Zentr.,  1.928,  i,  2049). 
—Cinnabar  has  a  4T7,  c  9*50  A.;  space-group  D\  or 
Dt  Covellite,  CuS,  has  a  3*81,  c  16*46  A.;  space- 
group  with  six  molecules  in  the  unit  cell. 

A.  A.  Eldridge, 

Crystal  structure  of  pyrargyrite,  B.  Gossner 
and  h ,  Mussgnug  (Zentr.  Min.  Geol.,  1928,  X,  654-/3; 
Chem.  Zentr.,  1928,  i,  2049 — 2050). — Rhombohedral 
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pyrargyrite,  Ag3SbS3,  has  r  7-07  A,,  a  104°  1' ;  space- 
group  CJP.  The  unit  cell  contains  two  molecules. 
The  positions  of  the  atoms  are  discussed. 

A.  A.  Eldridge. 

Structure  of  p -corundum.  C.  Gottfried  (Z. 
Krist.,  1928,  06,  393—398 ;  Chem.  Zentr.,  1928,  i, 
2050).— The  unit  cell,  containing  12  mols.,  has 
a  5-63,  c  22*63  A.;  space-group 

A.  A.  Eldridge. 

Crystal  structure  of  pentaerythritol.  A.  Neil 
mitz  (Z.  Krist.,  1928,  66,  408 — '416;  Chem.  Zentr., 
1928,  i,  2050). — Evidence  is  adduced  for  the  view 
that  pentaerythritol  has  no  polar  axis ;  hence  the 
space-group  is  A.  A.  Eldridge. 

Crystal  structure  of  pentaerythritol  tetra¬ 
acetate  and  tetranitrate.  A.  Gerstacker,  H. 
Moller,  and  A.  Reis  (Z.  Krist.,  1928,  66,  355—392; 
Chem.  Zentr.,  1928,  i.  2050)  —Pentaerythritol  tetra¬ 
acetate  has  a  12*18,  c  5*58  A.,  with  two  molecules  in 
the  unit  cell ;  space-group  G\h ;  the  tetranitrate  has 
a  9*38,  c  84  9  A.,  with  two  molecules  in  the  unit  cell ; 
space-group  V4d.  A.  A.  Eldridge. 

X-Ray  study  of  some  triclinic-pinacoidal 
crystals.  A.  Gerstacker,  H.  Moller,  and  A.  Reis 
(Z.  Krist.,  1928,  66,  421 — 433 ;  Chem.  Zentr.,  1928, 
i,  2047 ) , — r-Tartaric  acid  monohydrate  has  (100)  8*3, 
(001)  4*95,  (111)  11*2  A.;  anhydrous,  (100)  14*8, 
(010)  9-6,  (001)  4*9  A.  Malonic  acid  has  (010)  11*2, 
(001)  5*2,  (110)  5*3  A.  Potassium  persulphate  has 
(100)  74,  (010)  6*55,  (001)  7*4,  (101)  5*11  A. 

A.  A.  Eldridge. 

Structure  of  triclinic-pinacoidal  crystals  and 
racemate  formation.  A,  Reis  (Z.  Krist,,  1928,  66, 
417—420;  Chem.  Zentr.,  1928,  i,  2047).— A  discus¬ 
sion.  A.  A.  Eldridge. 

Form  of  organically  deposited  calcium  carbon¬ 
ate,  and  influence  of  the  medium.  F.  Ulrich 
(Z.  Krist.,  1928,  66,  513—515;  Chem.  Zentr.,  1928, 
i,  2072). — The  calcium  carbonate  deposited  at 
15—22°  by  Oyanophycecz  from  nutrient  solutions 
containing  calcium  is  rhombohedral,  the  habit 
varying  with  the  concentration  of  the  agar-agar. 

A.  A.  Eldridge. 

Crystal  structures  of  the  alkaline-earth  metals. 
G.  L.  Clark,  A.  J.  King,  and  J.  F.  Hyde  (Proc. 
Nat.  Acad.  ScL,  1928,  14,  817—618). — Calcium, 
strontium,  and  barium,  of  a  purity  greater  than 
99*9%,  have  been  prepared,  and  the  crystal  structures 
examined  by  the  Hull  powder  method  of  X -ray 
speetrography.  The  results  are  in  full  agreement  with 
those  of  Hull  (Physical  Rev.,  1921,  17,  42).  Barium 
crystallises  in  the  cubic  system  with  a  unit  cell  of 
two  atoms  and  constant  5*04  A,,  forming  a  body- 
centred  cubic  lattice ;  jCe  3*52.  Sharp  spectra 
could  not  be  obtained  for  strontium.  At  the  most 
only  seven  ill- defined  diffraction  lines  were  observed. 
Simon  and  Vohsen  (this  voh,  694),  from  the  results  of 
crystal  analyses,  assign  a  face-centred  cubic  lattice 
to  strontium,  with  the  constant  6*03  A.,  but  consider 
that  a  hexagonal  modification  may  be  possible  at 
high  temperatures.  Two  of  the  seven  lines  might 
be  made  to  agree  with  the  structure  given  by  Simon 
and  Vohsen.  The  fact  that  strontium  is  a  transition 


step  between  calcium  and  barium  may  account  for 
its  anomalous  behaviour.  It  is  predicted  that  radium 
probably  crystallises  as  a  body- centred  cubic  lattice. 

M.  S.  Burr. 

Light  figures  of  copper  and  iron.  G.  Tamm  ANN 
and  A.  A.  Botschwar  (Z.  anorg.  Chem.,  1928,  175, 
121 — 130). — When  a  fine  ray  of  light  is  passed  through 
a  pin-hole  in  a  piece  of  photographic  paper  on  to  an 
etching  pit  in  a  deeply  etched  crystal  surface  of 
copper  or  iron  a  light  figure  is  reflected  on  to  the 
paper  in  a  form  characteristic  of  the  orientation  of 
the  crystal  and  of  the  angle  of  incidence  of  the  light. 
When  the  incident  ray  is  perpendicular  to  the  reflect¬ 
ing  surface  an  octahedral  plane  produces  a  figure 
composed  of  three  intersecting  lines  of  equal  length 
at  an  angle  of  120"  to  one  another,  a  cube  plane  gives 
a  “  webbed  ”  cross  and  a  rhombic  dodecahedral  plane 
a  straight  line.  The  value  of  light  figures  in  deter¬ 
mining  the  orientation  of  the  crystal  faces  on  a  metal 
surface  is  illustrated  with  reference  to  a  copper  single- 
crystal  sphere  deeply  etched  with  ammonium  per¬ 
sulphate.  A.  R.  Powell. 

Etching  phenomena  on  copper  single  crystals, 
G.  Tamm ann  and  F.  Sarto ri us  (Z.  anorg.  Chem., 
1928,  175,  97 — 120). — When  a  single-crystal  copper 
sphere  is  etched  with  a  suitable  reagent,  small,  bright 
surfaces  of  regular  shape  joined  by  bright  lines  appear 
regularly  disposed  over  the  surface  of  the  sphere. 
The  bright  lines  form  the  boundaries  of  a  series  of 
circular  planes  intersecting  at  the  centre  of  the 
sphere.  Along  two  of  these  circles  in  planes  at  right 
angles  to  one  another  are  arranged  alternately  cube 
faces  and  rhombic  dodecahedral  faces.  If  one  of  the 
cube  faces  is  considered  m  the  north  pole,  another 
will  be  at  the  south  pole  and  four  others  arranged 
equidistantly  round  the  equator,  whilst  one  of  the 
twelve  dodecahedron  facas  will  be  mid  wav  between 
every  pair  of  cube  faces  and  one  of  the  eight  octa¬ 
hedron  faces  in  the  middle  of  the  four  quadrants  of 
each  hemisphere.  If  the  sphere  is  etched  with 
ammonium  persulphate  twenty-four  (201)  faces  will 
also  appear  regularly  oriented  over  the  surface, 
whereas  etching  with  ammoniaeal  persulphate 
develops  only  the  octahedron  faces  together  with 
bright  lines  joining  these  to  the  points  at  which  the 
cube  faces  normally  appear.  Etching  with  nitric 
acid  and  mercurous  nitrate  produces  a  diamond 
network  of  bands  joining  the  (111)  to  the  (100)  poles, 
and  etching  with  50%  nitric  acid  containing  0*5%  of 
silver  nitrate  develops  the  octahedron  poles  and  lines 
joining  them  to  one  another.  The  rate  of  dissolution 
of  the  metal  is  greatest  at  the  bright  spots  in  the 
etching  figures  developed  by  the  attack  of  the  solvent. 
If  a  single-crystal  cylindrical  rod  is  allowed  to  remain 
for  some  hours  in  a  solution  of  ammonium  persulphate 
the  cylinder  becomes  a  tw’elve-sided  prism,  the  indices 
of  the  sides  being  (two  opposing  sides  having  the 
same  index)  successively  (111),  (052),  (353),  591), 
(301),  and  (312),  the  length  of  the  sides  and  hence 
their  rate  of  dissolution  increasing  in  the  order  given. 
The  changes  in  reflexion  of  etched  copper  spheres 
and  the  shapes  of  the  etching  figures  developed  by 
different  reagents  are  discussed  at  some  length. 

A.  R.  Powell. 
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Electrons  and  symmetry.  P.  Vinassa  (Nuovo 
Cim.,  1927,  4,  981—998;  Chem.  Zentr.,  1928,  i, 
1981—1932) An  application  of  the  view  that 
electron  arrangement  obeys  the  laws  of  crystall¬ 
ographic  symmetry  to  considerations  of  valency, 
polyatomicity,  photographic  phenomena,  and  phos¬ 
phorescence.  A.  A.  Eldridge. 

Theory  of  crystal  growth.  I.  N.  Stranski  (Z. 
physikal.  Chem.,  1928, 136,  259—278).— It  is  assumed 
that  the  surface  layer  of  a  crystal  is  essentially 
similar  to  the  inner  layers  and  that  units  in  the 
surface  take  up  mean  positions  forming  a  continu¬ 
ation  of  the  inner  lattice,  and,  further,  that  these 
positions  correspond  with  minimum  energy  values. 
On  this  basis  it  is  possible  to  express  quantitatively 
the  growth  or  dissolution  of  a  crystal  in  terms  of  the 
work  necessary  to  remove  to  infinity  from  their  mean 
positions  of  rest  the  various  units  of  the  surface 
layer.  Calculations  made  for  a  crystal  of  the  sodium 
chloride  type  are  in  fair  accord  with  experimental 
results,  F.  G.  Tryhorn. 

Structure  of  quenched  carbon  steel.  G.  Kur- 
dumov  and  E.  Kaminsky  (Nature,  1928,  122,  475— 
476). — X-Ray  examination  of  quenched,  carbon  steels 
containing  0*64—1*44%  G  shows  that  the  tetragonal 
structure  exists  not  only  at  the  surface  but  also  at  a 
depth  of  5  mm.  The  length  of  the  c  axis  increases, 
whilst  that  of  the  a  axis  diminishes,  with  increasing 
carbon  content.  In  steel  containing  1*03%  C  the 
ratio  c/a  is  constant  (1*041 — 1*045)  for  initial  tem¬ 
peratures  of  900°,  1 100°,  and  1800°;  in  steel  con¬ 
taining  0*91%  C  the  diminution  of  the  ratio  com¬ 
mences  at  850b  Inhomogeneity  of  the  tetragonal 
structure  causes  diffusibility  of  the  lines  of  the 
X-ray  photograms.  Austenite  was  present  in  all 
specimens.  Honda's  p-martensite  is  probably  a 
mixture  of  tetragonal  crystals  with  different  small 
ratios  of  the  axes.  Sekito’s  results  (cf.  B,,  1928, 
713)  are  criticised.  A.  A.  Eldridge. 

Existence  of  an  isomorphism,  forbidden  by 
the  strict  structure  theory,  of  crystals  of  hexam- 
mine,  aqnopentammine,  and  diaquotetrammine 
complexes  of  high  elements  of  symmetry.  0. 
Kassel  (Norsk,  geol.  Tidsskr.,  1927,  9,  No.  1,  6  pp. ; 
Chem.  Zentr.,  1928,  i,  1300). — It  is  considered  that 
crystallographically  equivalent  positions  in  crystals 
of  complex  cobalt  compounds  are  not  always  occupied 
by  chemically  identical  groups.  The  lattice  structure 
of  the  compounds  [Co(NH3}6S04]Br,  [Co(NH*)JS04I, 
[Co(NH3)5H20]S04I,.[Co(NH3)5H20]S04Br,  the  corre¬ 
sponding  chromium  compounds,  and  compounds  in 
which  the  sulphur  was  substituted  by  selenium  or 
chromium  is  discussed.  A.  A.  Eldridge. 

Crystals  of  5-methylaimno-3-methylhy&an- 
toyl-5-methylamide.  J,  J.  P.  Valeton  (Z.  Krist., 
1928,  66,  516;  Chem.  Zentr.,  1928,  i,  2075). — The 
crystals,  m.  p.  187°,  are  triclinic  holohedral.  a  ;  b  :  c— 
1  *2493  :  1  :  1*0012,  a  90°  38b  p  93°  52',  y  107°  39b 

A.  A.  Eldridge. 

Theory  of  the  meso -structure  of  organic  com¬ 
pounds,  I.  Kotukov  (Bull.  Siberian  Inst.  Tech,, 
1927,  48,  No,  1,  35  pp.;  Chem,  Zentr.,  1928,  i, 
1944- — 1945). — -The  strength  of  linkings  is  considered 


to  change  quite  gradually  in  the  series  methane, 
hexahydrobenzene ,  benzene,  ethylene,  acetylene ; 
the  stronger  is  the  affinity  claim  of  one  carbon  atom 
for  others,  the  smaller  is  the  affinity  remaining  for 
the  neighbouring  hydrogen  atom.  If  the  carbon- 
hydrogen  linking  m  weak,  the  hydrogen  possesses  a 
residual  affinity  called  “  mesovalency.”  The  view  is 
applied  to  the  explanation  of  c is-trans -isomerism , 
■ease  of  hydrolysis,  polymorphism,  etc. 

A.  A.  Eldridge. 

Magnetic  susceptibility  of  sodium  and  potass¬ 
ium.  C.  T.  Lane  and  E,  S.  Bieler  (Trans.  Roy. 
Soc.  Canada,  1928,  [iii],  22,  III,  117—123;  cf. 
McLennan,  Ruedy,  and  Cohen,  A.,  1927,  1017). — The 
magnetic  susceptibilities  of  sodium  and  potassium  are 
found  to  be  0*67  x  10”°  and  0*60  X 10*5,  respectively. 
The  metals  were  distilled  three  times,  and  the  iron 
content  was  too  small  to  affect  the  accuracy  of  the 
results.  C.  W.  Girev. 

Mol.  wt.  of  saturated  vapours  by  the  effusion 
method,  H.  E.  Eyeing  (J.  Amer.  Chem.  Soc.,  1928, 
50,  2398— 2401) —The  liquid,  of  vapour  pressure  pv 
is  allowed  to  evaporate  in  an  evacuated  glass  apparatus 
and  the  time  necessary  for  the  pressure  in  a  receiving 
chamber  beyond  the  glass  orifice  (0*1  sq.  mm.)  to  reach 
some  predetermined  value,  is  measured.  The 
time  taken  by  air  at  pt  to  produce  a  pressure  p2 
beyond  the  orifice  is  also  measured.  The  apparatus 
is  simple  and  the  method  is  rapid  and  accurate  to  1%. 
The  measurement  with  air  may  be  dispensed  with  if 
the  times  taken  by  liquids  to  set  up  a  pressure  equal 
to  some  definite  fraction  (e.g.,  one  half)  of  are 
always  measured.  Theoretical  considerations  show 
that  these  times  are  independent  of  p1  and  so  the 
apparatus  may  be  calibrated  permanently.  No 
appreciable  association  of  saturated  water  vapour,  of 
the  vapour  from  constant  - boiling  hydrochloric  acid, 
or  of  organic  vapours  was  detected  with  the  apparatus. 

S.  K.  Tweedy. 

Electrical  resistance  of  alloys  under  pressure, 
0.  W.  Ufford  (Physical  Rev.,  1028,  [ii],  32,  505— 
507).— Average  pressure  coefficients  to  12,000  kg./ 
cm.2  of  electrical  resistance  for  lithium-tin,  bismuth- 
tin,  and  calcium-lead  alloy  series,  and  for  a  10% 
magnesium  in  calcium  alloy  are  given.  The  variation 
of  the  pressure  coefficient  with  concentration,  the 
temperature  coefficient,  and  the  relative  change  of 
the  latter  with  pressure  is  comparable  with  struc¬ 
tural  variation  as  given  by  equilibrium  diagrams. 
The  conductivity  and  the  pressure  coefficient  of  a 
dilute  solid  solution  of  bismuth  in  tin  are  the  same  as 
those  of  pure  tin  under  pressure.  As  hydrostatic 
pressure  and  impurities  have  the  same  effect  on  the 
pressure  coefficient,  electric  conduction  probably 
depends  on  the  geometrical  properties  of  the  con¬ 
ductor.  R.  A.  Morton. 

Change  of  resistance  of  lead  by  the  action  of 
radium.  K.  Prasad  and  S.  Basu  (Nature,  1928, 
112,  610). — A  temporary  change  in  the  resistance  of 
lead  takes  place  when  a  thin  plate  of  the  metal  is 
exposed  to  the  action  of  (Lparticles  and  y-rays  from 
radium.  A.  A.  Eldridge, 

Electrical  conductivity  of  vaporised  potassium 
chloride.  T.  Peozalski  and  J.  Chichocki  (Compt. 
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rend.,  1928,  187,  534 — 536) . — The  measurements 
were  made  by  means  of  copper  electrodes  in  a  glass 
tube  heated  in  a  furnace.  The  resistance  of  the 
vapour  increased  with  the  length  of  time  of  heating 
from  0-7  x  10~5  to  2-8x10” 5  ohm.  The  electrodes 
became  polarised.  The  conductivity  is  due  to  the 
dissociation  of  the  potassium  chloride. 

W.  E.  Downey. 

Isotherms  of  monatomic  substances  and  their 
binary  mixtures.  XXVI,  Isotherms  of  helium 
at  —183*0°  and  —201*5°  and  3 — 8  atm.  G.  P. 
Nlxhqff  and  W.  H.  Keesom,  XXVII.  Isotherms 
of  helium  between  —103*6°  and  —259*0°  and 
1*5—14  atm.  G.  P.  Nijhoff,  W.  H.  Keesom,  and 
B.  Iliin  (Proc.  K.  Akad.  We  tens  ch.  Amsterdam, 
1928,  31,  404 — 409 ) . — The  construction  of  two  closed 
manometers  for  use  between  pressures  of  2  and 
6  atm.  is  described.  The  required  isotherms  of 
helium  have  been  determined  by  the  method  pre¬ 
viously  given  (A.,  1926,  463).  Values  of  BA  have 
been  calculated  and  plotted  against  temperature 
along  with  those  of  other  investigators. 

M.  S.  Burr. 

Isotherms  of  diatomic  substances  and  their 
binary  mixtures,  XXXIV.  Isotherms  of  hydro- 
gen  at  0°  and  100°,  XXXV.  Isotherms  of 
hydrogen  at  —225*5°  to  —248*3°  and  1*6— 4*2 
atm.  G.  P.  Nijhoff  and  W.  H.  Keesom  (Proc.  K. 
Akad.  Wetenseh.  Amsterdam,  1928,  31,  410 — 414). 
— Values  of  BA  and  CA  have  been  calculated  from 
the  experimental  data  obtained  at  the  higher  tem¬ 
peratures  and  of  Ba  from  those  at  the  lower  tem¬ 
peratures.  M.  S.  Burr. 

Effect  of  magnetic  fields  on  thermal  con¬ 
ductivity  of  iron,  copper,  gold,  silver,  and  zinc. 
H.  M.  Brown  (Physical  Rev.,  1928,  [ii],  32,  508 — 
514). — In  a  longitudinal  field  of  10,000  gauss  iron 
showed  a  1*14%  decrease  in  heat  conductivity,  whilst 
a  transverse  field  of  4000  gauss  caused  a  0-4%  decrease. 
For  copper,  the  10,000  gauss  field  caused  a  0*23% 
decrease.  The  remaining  metals  showed  no  change 
greater  than  0*04%.  The  values  of  electrical  and 
thermal  conductivity  were  higher  in  crystal  bars 
than  in  the  ordinary  cast  form,  but  magnetic  fields 
produced  no  change  in  either  case. 

R.  A.  Morton. 

Generalised  Gibb s-B oltzmann  equation,  F.  R. 
Bichowsky  (Physical  Rev.,  1928,  [ii],  32,  494 — 
496). — Mathematical.  A  generalised  form  of  the 
Gibbs-B  oltzmann  canonical  equation  is  derived 
without  the  assumption  of  the  Maxwell  distribution 
law.  The  equation  allows  a  treatment  of  statistics 
of  the  most  generalised  type  of  systems. 

R.  A.  Morton. 

Chemical  equilibrium  in  the  vapour  of  a  mix¬ 
ture  of  paraffins  and  unsaturated  hydrocarbons. 
H.  A.  Wilson. — See  this  vol,  1190, 

Steam  tables  and  equations,  extended  by 
direct  experiment  to  4000  Lb./scr.  in.  and  400°. 
H.  L.  Callendar  (Proc.  Roy,  Soc.  1928,  A,  120, 
460 — 472). — The  densities  of  water  and  steam  have 
been  investigated  near  the  critical  point.  It  is  found 
that  they  are  not  equal  at  this  point,  374°,  but  at 
about  380°,  there  being  an  unstable  region  of  equi¬ 


librium  between  these  temperatures.  This  ,  is  illus¬ 
trated  by  curves,  which  do  not  agree  with  those 
calculated  from  a  formula  of  the  Thiesen  type.  The 
total  heat  has  also  been  measured  for  water  and  for 
steam,  and  it  is  shown  that  air-free  water  gives  values 
for  II  and  h  which  are  different  from  those  given  by 
ordinary  distilled  water,  and  the  curves  so  obtained 
agree  with  those  found  by  the  previous  method. 
The  equations  for  the  total  heat,  the  entropy,  and 
the  saturation  pressure  have  been  extended,  and  are 
discussed.  Extended  steam  tables  for  the  equi¬ 
librium  states  of  steam  up  to  4000  lb.  pressure  have 
been  calculated.  J.  L.  Buchan. 

Entropy  and  vibration  frequency  of  solid 
inorganic  compounds,  W,  Herz  (Z,  anorg.  Chem., 
1928,  175,  245— 248).— It  is  shown  for  44  compounds 
of  the  type  AB  and  for  41  compounds  of  the  typo 
AB0  that  the  product  SvV2  is  approximately  a  constant, 
where  S  is  the  entropy  of  the  compound  calculated 
by  Latimer's  formula  (A.,  1921,  ii,  380)  and  v  is  the 
vibration  frequency.  The  recorded  values  of  ,SV  "  for 
the  first- named  type  of  compounds  vary  from  3*49  to 
5*94  with  a  mean  value  of  about  4*5,  and  for  the 
second  type  from  5*59  to  8*55  with  a  mean  value  of 
nearly  7.  A.  R.  Powell. 

Volume  studies.  III.  Calculation  of  limiting 
values.  F.  Wratschko  (Pharm.  Presse,  1927,  32, 
435 — 438 ;  Chem.  Zcntr.,  1928,  i,  1492) . — Limiting 
values  of  are  computed  for  various  classes  of 
hydrocarbons.  A.  A.  Eldridge. 

Volume  chemistry.  III.  Oxygen  compounds. 
Carbonyl  group.  F.  Wratschko  (Pharm.  Presse, 
1928,  33,  36—39,  01—63;  Chem.  Zentr.,  1928,  i, 
1833). — “  A1 -values  ”  for  various  classes  of  compounds 
are  calculated.  A.  A.  Eldridge. 

Vapour  pressure  of  barium  oxide.  M.  de  K. 
Thompson  and  W.  G.  Armstrong  (Amer.  Electro - 
chem.  Soc.,  Sept.,  1928.  Advance  copy.  4  pp.). 
— The  vapour  pressure  of  barium,  oxide  between 
1280°  and  1470°  lias  been  determined  by  Warten- 
berg’s  method  (A.,  1912,  ii,  1137). 

H.  J.  T.  Ellin gh am. 

Characteristic  density  and  the  properties  of 
liquids.  W.  Herz  (Z.  anorg.  Chem.,  1928,  175, 
277 — 280). — Values  of  the  quantity  ym/{d~ dK),  where 
y  is  the  surface  tension,  d  the  density,  and  dK  the 
critical  density,  have  been  calculated  for  a  number 
of  organic  liquids,  and  are  shown  to  be  approximately 
constant  for  any  one  liquid  over  a  wide  temperature 
range.  If  the  viscosity  be  employed  in  place  of  the 
surface  tension,  a  constant  is  again  obtained,  which, 
however,  below  the  b.  p.  decreases  slowly  with  rise 
of  temperature.  H.  F.  Gillbe. 

Measurements  on  the  equation  of  state  for  solid 
argon.  F.  Simon  and  (Frl. )  F.  Kippert  (Z. 
physikal.  Chem.,  1928,  135,  113 — 128). — A  method 
for  the  direct  measurement  of  the  thermal  pressure 
of  condensed  gases  lias  been  devised  and  the  following 
values  of  3 PjdT  in  atmospheres  and  degrees  over 
temperature  intervals  from  about  68°  to  90°  Abs. 
have  been  obtained  :  argon  (solid),  38,  argon  (liquid), 
25;  methane  (solid),  28;  oxygen  (liquid),  24  ;  nitrogen 
(liquid),  24.  The  density  of  solid  argon  is  1*505  at 


76°  Abs,  The  compressibilities  in  the  liquid  state 
for  argon  at  86°  Abs.,  oxygen  at  82°  Abs*,  and  nitrogen 
at  75°  Abs.  are  180,  169,  and  247  x  10“12  abs.  units, 
respectively.  The  magnitude  y——d  log  v/d  log  F{  — 
3a Vj&Cx)  is  4*5  for  solid  argon,  as  against  2*3  for 
metals  and  1*8  for  ionic  lattices.  R.  A.  Morton, 

Periodic  classification  of  the  hardness  and 
m.  p.  of  the  elements.  S.  A.  Korff  (Science, 
1928,  87,  370 — 371). — The  classification  of  elements 
according  to  hardness  and  m.  p.  accords  with  an 
18-period  table  based  on  spectroscopic  similarities ; 
hence  these  properties  are  related  to  the  electronic 
configuration,  A.  A.  Eldridge. 

Internal  friction  in  metals*  R.  H.  Canfield 
(Physical  Rev.,  1928,  [ii],  32,  620—530). 

Thermal  conductivity  of  gas  mixtures*  H. 
Gruss  and  H.  Schmick  (Wiss.  Yeroff /Siemens- Konz., 
1928,  7,  (i),  202— 224).— The  thermal  conductivity 
(air— 1)  of  mixtures  of  air  with  steam,  ammonia, 
acetylene,  methane,  and  carbon  monoxide,  and  of 
mixtures  of  carbon  monoxide  with  ammonia,  has 
been  determined  at  atmospheric  pressure  between 
20°  and  80°.  The  conductivity-composition  curves 
for  air-ammonia,  carbon  monoxide-ammonia,  air- 
steam,  and  air-acetylene  mixtures  are  concave  to 
the  composition  axis,  whereas  those  for  air-methane 
and  air-carbon  monoxide  are  straight  lines.  The 
deviation  of  the  first-named  series  from  the  mixture 
rule  is  ascribed  to  the  presence  of  dipolar  and  qua  dri- 
polar  molecules,  whereby  the  attractive  force  is 
appreciably  reduced  with  a  corresponding  decrease 
in  the  number  of  impacts,  i.c.,  an  increase  in  the 
thermal  conductivity.  The  subject  is  discussed 
theoretically  and  mathematically  and  the  curves 
derived  from  this  treatment  are  shown  to  be  in  fair 
agreement  with  experiment.  A.  R.  Powell. 

Determination  of  the  concentration  of 
solutions.  G.  Jaeger  (Bei\,  1928,  61,  [B],  1654 — 
1659). — The  concentration  of  a  comparison  solution 
is  adjusted  until  waves  do  not  appear,  when  it  is 
mixed  with  the  solution  under  investigation.  The 
maxim  urn  error  is  a  bou  1 0*2%.  The  1  ight  from  a  sma  11 
electric  lamp,  rendered  parallel  by  passage  through 
a  convex  lens,  passes  through  a.  tube  containing  the 
comparison  solution  and  is  then  brought  nearly  to 
a  focus  on  a  screen.  The  solution  under  investigation 
is  added  to  the  comparison  solution  from  a  burette 
fitted  with  a  very  narrow  jet  bent  to  a  right,  angle 
beneath  the  liquid.  The  relative  concentrations  are 
indicated  qualitatively  by  the  production  and  move¬ 
ment  of  the  waves  and  the  comparison  solution  is 
adjusted  in  concentration  until  these  no  longer 
appear.  In  a  second  process,  the  comparison  solu¬ 
tion  in  the  tube  is  stronger  than  that'  under  investig¬ 
ation  and  is  diluted  with  solvent  from  a  burette 
until  equality  of  concentration  is  attained. 

H.  Wren. 

Coefficient  of  expansion  of  binary  liquid 
mixtures,  K.  M,  Stachorskx  (Ukraine  Chern.  J., 
1928,  3,  219— 222).— The  expression  J/jtqapr-j- 
Jf2t?2a2(l  —x)jM1vJx+M2v2(l--z)  is  derived,  where 
a,  oq,  and  «o  are  the  coefficients  of  expansion  of  the 
mixture  and"  of  its  respective  components,  M and 
M<2v2  the  grain-molecular  volumes  of  the  components, 


and  x  is  the  proportion  of  one  component  in  the 
mixture.  Values  of  a  calculated  from  this  expression 
are  in  good  agreement  with  those  found  experiment¬ 
ally  for  mixtures  of  various  organic  liquids. 

R.  Truszkowskl 

Dielectric  constants  of  binary  mixtures,  VII- 
Electric  moments  of  certain  diphenyl  deriv¬ 
atives.  Their  relation  to  the  several  structures. 
J.  W.  Williams  and  A.  Weissreroer  (J.  Amcr. 
Chem.  Soc.,  1928,  50,  2332—2336;  cf.  this  voh,  355). 
—Dielectric  constants  and  densities  for  benzene  solu¬ 
tions  of  p-phenylenediamine,  p-dichloro-,  p-dinitro> 
p -diethoxy-,  and  p-diami no-diphenyl  at  25°  am 
recorded.  The  calculated  electric  moments  of  the 
molecules  indicate  that  in  the  dichloro-,  dinitro*,  and 
di  ethoxy -derivatives  the  benzene  nuclei  are  coaxial, 
whilst  in  the  diamino-derivative  the  nuclei  cannot 
be  extended  (of.  Kuhn  and  Albrecht,  A.,  1927,  876). 
A  modified  apparatus  for  the  accurate  determination 
of  dielectric  constants  is  described. 

^  S.  K*  Tweedy. 

Dielectric  constants  of  binary  mixtures. 
VIII,  Electric  moment  as  a  vector  quantity. 
J.  W.  Williams  (J.  Amer.  Chem.  Soc..  1928,  50, 
2350—2357 ;  cf.  preceding  abstract),— Elec  trie- 
moments,  calculated  from  the  dielectric  constants 
and  densities  of  benzene  solutions,  are  recorded  for 
11  benzene  derivatives.  A  substituent  in  a  molecule 
is  characterised  by  a  definite  electric  moment  which 
can  be  considered  to  be  a  vector  quantity,  the  electric 
character  being  assigned  -with  reference  to  a  standard 
group  (e.g.,  methyl  group).  Two  substituents  do  not 
interact  if  they  are  of  very  simple  type ;  in  general, 
however,  the  vectors  characterising  such  groups 
cannot  be  considered  to  act  in  the  plane  of  the 
benzene  ring.  Thus,  s-tri  nitrobenzene  has  a  finite 
but  small  electric  moment  (cf.  this  vol.,  355),  so  that 
interaction  between  the  groups  causes  them  to  be 
extended  slightly  above  the  plane  of  the  benzene 
nucleus.  The  data  offer  strong  support  for  the  planar 
structure  of  the  benzene  molecule. 

S.  K.  Tweedy. 

Application  of  Debye's  dipole  theory  to  binary 
liquid  mixtures.  II.  J*  W*  Williams  (PhysikaL 
Z.,  1928,  29,  683 — 688) . — The  electric  moment 

has  been  calculated  from  the  dielectric  constant  and 
density  in  benzene  solutions  at  25°  for  33  different 
substances.  It  is  shown  that  each  atom  or  group 
substituted  in  the  benzene  ring  is  characterised  by  a 
more  or  less  well-defined  vectorial  moment,  e.g., 
NO*  -3*8;  OHO  —2*8 ;  OH  — 1-7;  Ci— 1-5;  Br —1-5; 
GMe  -1-2;  C02H  -0*9;  Me  +04;  Nil,  +1*5* 
When  two  or  more  atoms  or  groups  are  substituted 
in  the  benzene  ring,  the  reciprocal  effects  of  the 
substituents  cannot  in  general  be  neglected.  It  is 
probable  that  the  only  possible  structure  for  the 
benzene  ring  is  the  arrangement  of  all  the  carbon 
atoms  in  one  plane.  The  structure  of  diphenyl  and 
its  derivatives  cannot  be  depicted  simply.  The 
electric  moment  of  an  inorganic  molecule  can  be 
determined  by  the  method  used  for  organic  molecules. 
Judging  from  compounds  of  the  type  CA4,  there  is 
no  simple  relation  between  the  structure  of  a  crystal 
and  that  of  the  molecules  in  solution. 

R.  A.  Morton. 
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Association  in  liquid  dielectrics.  J.  Kolinski 
(Physikal,  Z.,  1928,  29,  058 — 667). — Benzene,  carbon 
disulphide,  and  carbon  tetrachloride  are  dipole-free 
liquids,  whereas  ethyl  ether,  chlorobenzene,  and 
quinoline  are  typically  dipolar.  From  the  relation 
P  =  Mjc  .  [(e  —  l)/(e  +  2)rf  —  (1 .-C)(e2-l)/(c2+2)rf2]f 
P  being  the  molecular  polarisation  of  a  solute  of 
mol.  wt.  c  the  percentage  concentration  in  grams, 
e  the  dielectric  constant  of  the  mixture,  d  its  density, 
and  e2j  the  values  for  the  solvent,  the  following 
values  of  P  ■were  obtained  :  carbon  disulphide  (in 
benzene)  21*1 — 22  0  ;  carbon  tetrachloride  27*3 — 
28*2.  In  these  cases  P  is  independent  of  the  con¬ 
centration.  The  volume  polarisation  of  carbon 
tetrachloride-carbon  disulphide  mixtures  obeys  the 
simple  mixture  rule.  Mixtures  containing  a  dipole- 
free  and  a  dipolar  liquid  show  that  the  molecular 
polarisation  of  the  latter  decreases  with  increasing 
concentration  owing  to  molecular  association.  By 
assuming  that  the  dipolar  moments  of  associating 
molecules  disappear,  the  degree  of  association  in 
dipolar  liquids  is  calculated,  and  it  is  found  that  the 
higher  the  concentration  and  the  stronger  the  dipolar 
moment  the  greater  is  the  tendency  towards  associ¬ 
ation.  Binary  mixtures  of  dipolar  liquids  do  not 
obey  the  additivity  law,  the  discrepancies  being  again 
due  to  association.  R.  A,  Morton, 

Vapour  pressures  of  binary  systems  ;  aqueous 
solutions  of  orthophosphoric  acid,  sodium 
hydroxide,  and  potassium  hydroxide.  U. 

Nakaya  (Trans.  Faraday  Soe.,  1928,  24,  543 — 544). 
— A  continuation  of  the  work  of  Porter  (this  vol., 
710).  For  the  above  solutions  calculations  are 
tabulated,  equations  proposed,  and  curves  are  given 
showing  the  relation  between  the  molar  fractions  and 
the  vapour  pressures  at  100°.  Deductions  therefrom 
are  discussed.  N.  M.  Bligh. 

Physical  properties  of  phenol  in  benzene. 
L.  E.  Swearingen  (J.  Physical  Chem.,  1928,  32, 
1346 — 1353  ;  cf.  this  vol.,  703). — The  densities,  vis¬ 
cosities,  and  surface  tensions  of  mixtures  of  benzene 
and  phenol  have  been  determined  at  25°.  The 
density-concentration  curve  is  linear.  The  calculated 
partial  molal  volumes  of  the  phenol  in  the  various 
mixtures  are  practically  constant,  indicating  that 
the  two  components  form  an  ideal  solution.  It  is 
stated  that  the  viscosity-concentration  and  the 
surface  tension-concentration  curves  show  minima ; 
that  of  the  former  is  attributed  to  association  of  the 
phenol  molecules  in  the  more  concentrated  solutions 
followed  by  dissociation  on  dilution,  whilst  that  of 
the  latter  is  explained  on  the  basis  of  negative  adsorp¬ 
tion  of  the  phenol  at  the  phenol-benzene  interface. 

L.  8.  Theobald. 

Electrical  conductivity  of  tellurium  and  of 
liquid  mixtures  of  tellurium  and  sulphur.  C.  A, 
Iyraus  and  E.  W.  Johnson  (J,  Physical  Chem.,  1928, 
32,  1281— 1293).— The  specific  resistance  of  pure 
tellurium  has  been  measured  over  the  range  363— 
500°,  and  that  of  mixtures  of  tellurium  containing 
up  to  85  at.-%  of  sulphur  over  the  range  382—477°. 
In  all  cases,  the  specific  resistance  decreases  exponent¬ 
ially  with  rise  of  temperature,  whilst  at  constant 
temperature  the  specific  resistance  of  a  liquid  mixture 
4  G 


increases  rapidly  with  an  increase  in  sulphur  content. 
The  specific  resistance  of  liquid  tellurium  at  its  m.  p. 
is  approximately  one  fifteenth  of  that  of  the  solid. 
Liquid  tellurium  is,  comparatively,  a  good  conductor, 
its  specific  conductance,  at  500s,  being  one  sixth  of 
that  of  mercury  at  the  ordinary  temperature. 
Methods  and  apparatus,  including  a  thermo-regulator 
giving  trustworthy  results  over  the  range  200—600°, 
are  described.  L.  3.  Theobald. 

X-Ray  analysis  of  thalHum-antimony  alloys. 
E,  Persson  and  A.  Westgren  (Z.  physikal.  Chem., 
1928,  136,  208— 214).— Four  phases  can  be  recog¬ 
nised  in  the  X-ray  analysis  of  the  thallium-antimony 
system.  The  lattice  of  a- thallium  is  of  the  close- 
packed  hexagonal  type  with  unit  cells  of  base  3-449  A. 
and  height  5-513  A.  A  second  phase,  apparently  a 
solid  solution  of  antimony  in  p-thallium,  which  occurs 
in  alloys  moderately  rich  in  antimony,  contains 
about  7%  Sb,  and  possesses  a  face-centred  cubic 
lattice  of  edge  4*842  A.  A  second  intermediate 
phase,  corresponding  in  composition  with  Tl-Sb2,  has 
a  complex  cubic  lattice  in  which  the  unit  cell  contains 
54  atoms  and  has  an  edge  of  11-59  A.  Antimony  has 
a  face-centred  rhombohedral  lattice,  with  an  axial 
angle  of  87°  24'  and  an  edge  6-226  A. 

F.  G.  Tryhorh. 

Recrystallisation  of  steel,  cast  but  not  further 
treated,  after  heat  treatment.  H.  Heike  and  F. 
Westerholt  (Z.  anorg.  Chem.,  1928,  174,  244 — 
256). — The  macrocrystalline  structure  and  the  frac¬ 
ture  exhibited  by  various  specimens  of  cast  steel 
after  heating  at  700—900°  for  periods  up  to  12  hrs. 
have  been  studied.  Apart  from  the  more  or  less 
regular  subdivision  exhibited  by  ferrite,  that  which 
is  not  dissolved  as  mixed  crystals  lip  to  800°  under¬ 
goes  no  regular  orientation  on  working.  The  general 
law  of  recrystallisation,  viz.,  that  particle  size  is 
dependent  on  temperature  and  working,  is  valid  to 
only  a  limited  extent.  H.  F.  Gillbe. 

Solubility  of  alumiiiiiim  bromide  in  carbon 
disulphide,  H.  H.  Kaveler  and  C.  J.  Monroe 
(J.  Amer.  Chem.  Soc.,  1928,  50,  2421— 2426).— Alum¬ 
inium  bromide,  m.  p.  97*1°,  was  prepared  by 
passing  a  mixture  of  hydrogen  and  bromine  vapour 
over  aluminium  at  400°.  The  salt  is  very  soluble  in 
carbon  disulphide,  e,g.,  32-3  mol.-%  at  25°  and 
87*8  moh-%  at  85°.  This  is  in  accordance  with  the 
principles  laid  down  by  Hildebrand.  The  saturated 
solutions  are  dark  red  in  colour,  possibly  because  of 
solvation.  The  experimental  data  show  negative 
deviation  from  Raoult’s  law*  at  low  temperatures 
and  practically  no  deviation  at  higher  temperatures. 
The  solutions  have  an  appreciable  conductivity.  An 
electrically  heated  siphon  is  described  for  sampling 
saturated  solutions  at  high,  constant  temperatures. 
A  method  of  analysing  aluminium  bromide  is  given 
in  which  the  salt  is  first  converted  into  the  compound 
AlBr3,2PhN02,  which  is  allowed  to  react  with  water, 
the  resulting  solution  being  titrated  by  the  Volhard 
method.  S.  K.  Tweedy. 

Solubility  of  diphenylamine  in  water,  alcohol, 
and  other  organic  solvents.  L.  Desvergnes  (Ann. 
Chim.  analyt.,  1.928,  [iij,  10,  253—255).— Tables  are 
given  showing  the  solubility  of  diphenylamine  in 
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water,  alcohol,  and  other  organic  solvents  at  various 
temperatures.  The  solutions  in  organic  liquids  con¬ 
taining  combined  chlorine  are  deeply  coloured,  the 
coloration  being  due  to  the  presence  of  a  small 
quantity  of  free  chlorine.  Alcoholic  solutions  become 
coloured  when  exposed  to  light.  A,  J.  Mee. 

Solubility  relations  of  isomeric  organic  com¬ 
pounds,  VIII,  Solubility  of  the  aminobenzoic 
acids  in  various  liquids,  C,  L.  Lazzell  and  J, 
Johnston  (J,  Physical  Chem.,  1028,  32s  1331—1341 ; 
cf.  this  vol,,  579). — The  solubilities  in  benzene, 
chloroform,  ethyl  alcohol,  and  ethyl  acetate  have 
been  determined  at  2*5°  by  the  analytical  method 
and  at  temperatures  up  to  the  respective  m.  p.  by 
the  synthetic  method.  Methyl  and  butyl  alcohols 
were  also  used  as  solvents.  The  results  are  com¬ 
pared  with  similar  data  for  the  nitroanilines  (Collett 
and  Johnston,  A.,  1926,  237)  and  for  the  mono™ 
substituted  hydroxy-,  ehloro-,  and  nitro-benzoic 
acids  (Sidgwick  and  Ewbank,  J.G.S.,  1921,  119,  979). 
Corresponding  curves,  in  many  cases,  are  similar  in 
shape,  as  is  the  case  with  the  amino-acids  in  any  one 
solvent,  but  the  irregularities  which  occur  indicate 
that  the  solubility  even  of  closely- related  compounds 
is  influenced  by  the  specific  chemical  nature  of  both 
solute  and  solvent.  In  the  present  case,  no  par¬ 
ticular  solvent  oilers  any  special  advantage  in  the 
separation  of  the  isomerides  by  crystallisation. 
Solubility  data  are  given.  L.  S,  Theobald. 

Influence  of  salts  on  the  solubility  of  other  salts 
in  non-aqueous  solvents.  C.  A.  Kraus  and  R.  P, 
Seward  (J.  Physical  Chem.,  1928,  32,  1294—1307; 
cf.  King  and  Partington,  A.,  1927,  1020). — Results 
previously  summarised  (A.,  1927,  1020)  are  presented 
and  discussed.  The  solubility  of  salts  in  non-aqueous 
solvents  is  influenced  by  the  presence  of  traces  of 
water.  The  solubility  of  sodium  chloride  in  isopropyl 
alcohol  containing  varying  amounts  of  water  in  the 
presence  of  sodium  nitrate  is  recorded.  The  addition 
of  2%  of  water  to  the  alcohol  increases  the  solubility 
of  sodium  chloride  approximately  21  times.  The 
diminution  of  the  solubility  in  the  pure  solvents  on 
the  addition  of  a  salt  with  a.  common  ion  is  approxim¬ 
ately  one  fourth  that  in  wafer,  whilst  the  increase  on 
addition  of  a  salt  without  a  common  ion  is  four  times 
that  in  water  as  solvent.  The  divergence  of  the 
experimental  results  from  the  Debye-Huekel  theory 
bears  no  apparent  relationship  to  the  dielectric 
constant  and  cannot  be  explained  on  the  basis  of  a 
change  in  dielectric  constant  due  to  the  added  salts. 
It  is  suggested  that  the  inter-ionic  attraction  theory 
must  include  factors  which  take  account  of  the  specific 
attractive  forces  between  the  ions  and  the  solvent. 

L.  S.  Theobald. 

Effect  of  one  salt  on  the  solubility  of  another  in 
ethyl  alcohol  solution.  III.  F.  S.  Hawkins  and 
J.  R.  Partington  (Trans.  Faraday  Soc,,  1928,  24, 
518—530;  cf.  A.,  1927,  1020}. — -The  influence  of 
sodium  iodide  and  magnesium  iodide  on  the  solubility 
of  potassium  iodide  in  alcohol  at  25°  has  been  inves¬ 
tigated.  At  concentrations  below'  0*5A  the  solubility 
in  sodium  iodide  and  alcohol  solutions  is  given  by 

Bronstcd’s  equation  —  J  log  i?=3a(V2g— V2p0)  +  pc; 
where  7^ = activity  product  ratio = C^C^JCjO^ = 


concentrations  of  ions  A  and  B  in  pure  solvent— 
their  concentrations  in  a  solution  of  another  salt, 
a  and  p  are  constants,  concentration  of  added  salt, 
ionic  strength  of  salt  AB  in  pure  solvent,  \i— 
ionic  strength  of  a  solution  of  the  two  salts.  In  the 
case  of  magnesium  iodide -f- alcohol  solutions  evidence 
is  given  for  the  formation  in  solution  of  the  complex 
MgI2,KL  The  viscosities  and  conductivities  of  the 
solutions  have  been  measured,  and  values  of  the 
ionic  radius  were  calculated.  The  conductivity  of 
potassium  iodide  was  also  measured. 

N.  M.  Bligh. 

Wood  charcoal  as  adsorbent  for  gases.  A. 

Magnus,  E.  Sautee,  and  H,  Kbatz  (Z,  anorg.  Chem., 
1928,  174,  142 — 144). — The  anomalous  curvature  of 
the  isotherms  for  the  adsorption  of  carbon  dioxide  by 
charcoal  at  low  pressures  vanishes  if  the  adsorbent 
be  previously  boiled  with  hydrochloric  acid  and 
washed  thoroughly.  It  is  probable  that  the  impurity 
thus  removed  is  alkali  or  alkaline-earth  carbonate, 
which  is  converted  into  oxide  when  the  charcoal  is 
heated  in  a  vacuum  before  use.  H.  F.  Gillbe. 

Adsorption  of  gases  by  graphitic  carbon.  II. 
X-Ray  investigation  of  the  adsorbents.  H.  H. 
Lowry  and  R.  M.  Bozorth  (J.  Physical  Chem.,  1928, 
32,  1524 — 1527  ;  cf.  A.,  1925,  ii,  1053). — An  X-ray 
examination  of  three  samples  of  graphite,  graphitic 
acid,  and  natural  graphite  shows  that  carbon  pre¬ 
pared  by  the  explosion  of  graphitic  acid  is  composed 
of  small  graphite  flakes,  averaging  50  atom  diameters 
across  and  10  atom  layers  thick.  The  apparent 
disagreement  with  the  results  of  Ruff  and  co-workers 
(A.,  1927,  1138)  is  explained,  and,  it  is  reiterated  that 
a  graphitic  carbon  can  be  prepared  which  shows  an 
adsorptive  capacity  of  one  fourth  to  one  third  that 
of  the  best  adsorptive  charcoal.  L.  S.  Theobald. 

Unimolecular  character  of  the  adsorption  of 
gases  by  glass  and  wood-charcoal.  EL  Zeise 
(Z.  physikal.  Chem.,  1928,  136,  385-418}.— The 
adsorption  of  methane,  nitrogen,  oxygen,  and 
hydrogen  has  been  studied  at  pressures  from  2x  HH 
to  7  X  10~2  mm.  and  90°  Abs.?  using  as  adsorbent  thin 
glass  microscope  cover-glasses  separated  from  one 
another  by  means  of  glass  threads.  The  results  can 
be  expressed  by  the  adsorption  isotherm  q= 

V  k^pji  l+k-tp),  where  g=mols»  of  gas  adsorbed/ 
sq.  cm.,  p— pressure,  and  kti  Jc«  are  constants.  This 
expression  is  also  derived  theoretically  by  reasoning 
similar  to  that  used  by  Langmuir,  assuming  that 
two  elementary  spaces  can  adsorb  one  molecule. 
The  Freundlich  isotherm  is  a  First  approximation  to 
this  expression,  which  leads  to  a  maximum  adsorp¬ 
tion  at  high  pressures  and  is  in  qualitative  agreement 
with  the  Langmuir  uni  molecular  layer  theory. 
Measurements  of  the  adsorption  of  methane,  nitrogen, 
and  oxygen  at  higher  pressures  (4—307  mm.)  support 
this  view.  Berenyhs  confirmation  of  the  Polanyi 
multimolecular  adsorption  theory  based  on  the 
results  of  other  workers  on  the  adsorption  of  gases 
by  charcoal  {A.,  1920,  ii,  591)  is  criticised.  It  is 
shown  that  the  original  Langmuir  isotherm  agrees 
better  with  the  experimental  results  cited  by  Berdnyi 
The  theories  of  Williams  and  of  Iliin  are  also  dis¬ 
cussed.  O.  J.  Walker. 
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Reversal  of  Traube’s  rule  of  adsorption.  H.  N. 
Holmes  and  J.  R.  McKelvey  (J.  Physical  Chem., 
1928,  32,  1522 — 1523). — The  adsorption  of  acetic, 
propionic,  butyric,  and  octoic  acids  from  toluene 
solutions  by  silica  gel  has  been  measured.  Adsorp¬ 
tion  decreases  as  the  series  is  ascended,  showing  the 
reversal  of  Traube’s  rule  (of.  Freundlich,  “  Colloid 
and  Capillary  Chemistry,”  1926). 

L.  S.  Theobald. 

Adsorption  in  solutions,  XVI,  Reversal  of 
Traube?g  adsorption  law,  B.  Nekrassov  (Z, 
physikaL  Chem,,  1928,  136,  379—384). — The  adsorp¬ 
tion  of  the  normal  fatty  acids  (Cx — 09)  by  sugar 
charcoal  from  aqueous  solution  has  been  examined. 
Trail  be 's  adsorption  law  is  completely  reversed, 
probably  on  account  of  the  strongly  polar  nature  of 
the  charcoal.  H.  F.  Gillbe. 

Existence  of  Volmer’s  adsorption  layer.  E. 
Moll  (Z.  physikaL  Chem.,  1928,  136,  183 — 185). 
— Positive  evidence  for  the  existence  of  adsorption 
layers  on  mercury  has  been  obtained  with  phthalic 
anhydride,  eoumarin,  and  diphenylmethane.  Paraffin 
and  cetyl  alcohol,  which  do  not  wet  mercury,  gave 
negative  results.  A  new  interference  method  for  the 
detection  of  these  layers  gave  satisfactory  results 
with  benzophenone  and  salol.  F.  G.  Try  horn. 

Adsorption  and  dissolution  phenomena  en¬ 
countered  in  precipitations,  F,  R.  Balcar  and 
G.  Stegeman  (J.  Physical  Chem,,  1928,  32,  1411 — 
1421). — The  adsorption  of  thorium  by  barium 
sulphate  when  the  latter  is  precipitated  from  solutions 
of  thorium  chloride  has  been  investigated.  The 
redissolving  of  the  adsorbed  thorium  increases  with 
time  and  stirring,  and  the  particle  size  of  the  pre¬ 
cipitated  barium  sulphate  passes  through  a  maximum 
and  a  minimum  when  the  concentration  of  the 
thorium  chloride  solution  increases.  The  solubility, 
Sj  of  barium  sulphate  in  thorium  chloride  of  con¬ 
centration  C  (mol. /litre)  can  be  represented  by 
log  $=0-68  log  (7+0*0789 ;  the  solubility  of  lead 
sulphate  also  can  be  similarly  represented.  The 
influence  of  barium  chloride  on  the  solubility  of 
barium  sulphate  in  the  thorium  chloride  solution  has 
also  been  investigated.  The  variations  in  the 
t(  constants  ”  for  the  adsorption  of  thorium  by 
barium  sulphate  are  discussed.  L.  S.  Theobald. 

Structure  of  salts  adsorbed  on  cellulose.  R.  H. 
Aborn  and  R.  L.  Davidson  (Nature,  1928,  122, 
440).— X-Ray  examination  of  salts  (sodium  chloride 
and  tungstate)  adsorbed  on  cellulose  shows  that 
up  to  a  certain  saturation  concentration  the  salt  is 
molecularly  or  ionically  dispersed  throughout  the 
cellulose  units,  whilst  above  that  concentration  it  is 
probably  held  mechanically.  No  new  structural 
arrangement  was  observed.  A.  A.  Eldridge. 

Blue  coloration  given  by  iodine  in  presence  of 
starch,  E.  Angelescu  and  J.  Mircescu  (J.  Chim. 
phys.,  1928,  25,  327 — 342). — In  the  adsorption  of 
iodine  and  potassium  iodide  by  starch  it  would  seem 
that  the  potassium  iodide  is  adsorbed  as  potassium 
tri-iodide  and  that  most  of  the  iodine  is  taken  up  in 
this  way.  The  blue  colour  formed  is  due  to  free 
iodine  either  directly  adsorbed  or  liberated  from  the 


adsorbed  potassium  tri-iodide,  and  is  not  due  to 
chemical  combination  between  iodine  and  starch. 
This  is  also  the  case  for  starch  in  colloidal  solution. 
With  reference  to  the  colour  change  blue  '  ’ 
violet  —  red  which  may  occur  in  iodine-starch 
solutions,  observations  on  the  influence  of  electrolytes 
on  the  colour  changes  in  dextrin-iodine  solutions  and 
also  on  the  viscosity  of  starch  solutions  lead  to  the 
conclusion  that  substances  which  increase  the  degree 
of  dispersion  of  the  colloidal  particles  tend  to  pro¬ 
duce  a  red  colour  and  conversely.  These  colour 
changes  are  interpreted  in  a  similar  manner  to  the 
colours  of  colloidal  gold  solutions. 

L,  F.  Gilbert. 

Reversible  and  irreversible  chemical  pheno¬ 
mena  at  interlaces.  D,  Deutsch  (Z.  physikaL 
Chem,,  1928,  136,  353 — 37 8) . — Aqueous  solutions  of 
certain  indicators  when  shaken  with  immiscible  inert 
liquids  such  as  hydrocarbons  show  a  colour  change  at 
the  interface.  Acidic  indicators  show  an  apparent 
acidification  and  basic  indicators  the  reverse.  The 
change  of  colour  vanishes  as  the  two  liquids  separate. 
Air  produces  a  similar  effect,  the  foam  on  a  yellow 
solution  of  thymolsulphonephth alein  being  violet  in 
colour.  Aqueous  solutions  of  heavy  metal  salts  of 
coloured  acids,  e.g.,  the  silver  salt  of  eosin,  undergo  a 
colour  change  when  shaken  with  inert  liquids,  and  the 
salt  is  precipitated.  It  appears  therefore  that  the 
ionisation  at  the  interface  between  an  aqueous 
solution  and  air  or  a  liquid  having  a  smaller  dielectric 
constant  than  the  solution  is  less  than  in  the  body  of 
the  solution.  A  colourless  benzene  solution  of  a 
dye  exhibits  at  the  interface  between  the  solution  and 
water  a  colour  change  which  is  ascribed  to  the  dis¬ 
turbance  of  a  lactoid-quinonoid  equilibrium,  whereas 
the  corresponding  phenomenon  with  rhod amine  ester 
solutions  is  due  to  increased  dissociation  of  the  ester 
at  the  interface.  The  increased  aggregation  of 
colloidal  particles  in  the  surface  of  aqueous  solutions 
is  a  result  of  the  greater  surface  activity  of  the  larger 
particles  compared  with  that  of  the  smaller,  whilst  the 
relatively  small  lowering  of  surface  tension  produced 
by  hydrophobic  colloids  is  due  to  the  reduction  of  the 
number  of  particles  present  in  the  surface. 

H.  F.  Gillbe. 

Surface  tension  and  solvation  in  salt  solutions, 
P.  P.  Kosakewitsoh  (Z.  physikaL  Chem.,  1928,  136, 
1 95 — 207 ) . — Measurements  of  the  surface  tension  of 
solutions  of  alkali  halides  in  pyridine,  acetone,  methyl 
alcohol,  formic  acid,  and  in  mixtures  of  ethyl  alcohol 
and  water  show  that  the  usual  lyo trope  series 
01>Br>I  and  K>Na>Li  are  reversed  for  solutions 
in  these  solvents.  For  mixtures  of  alcohol  and  water 
a  minimum  usually  occurs  in  the  surface  tension  as 
the  amount  of  alcohol  in  the  mixture  is  increased.  It 
is  suggested  that  the  solutes  in  these  solutions  are 
bound  partly  to  alcohol  molecules  (solvation)  and 
partly  to  water  molecules  (hydration)  and  that 
inversion  of  the  lyotrope  scries  occurs  as  the  extent 
of  solvation  diminishes.  F.  G.  Tryhorn. 

Permeability  of  colloidal  substances  to  gases* 
K.  Kantata  (Bull.  Chem.  Soc.  Japan,  1928,  3,  183— 
188). — The  relative  permeabilities  of  membranes  of 
rubber,  celluloid,  and  gelatin  with  respect  to  hydrogen, 


1184 


BRITISH  CHEMICAL  ABSTRACTS.— A, 


oxygen,  carbon  dioxide,  and  ammonia  were  deter¬ 
mined,  The  sorption  is  not  an  adsorption  pheno¬ 
menon.  The  mechanism  of  the  permeability  is 
discussed,  and  it  is  shown  that  viscosity  flow  is  not 
the  main  cause,  but  that  the  permeability  is  probably 
due  to  the  dissolution  of  the  gas  in  the  membrane. 

A.  J.  Mek, 

Osmosis  of  ternary  liquids.  III.  F.  A,  H. 
SCHREINEMAKERS  and  B.  C.  VAN  B.  WALTER  (Pr0C. 
K.  Akad.  Wetensch.  Amsterdam,  1928,  31,  560 — 
568 ;  cf.  this  vol.,  702), — In  extension  of  previous 
work,  the  directions  in  which  substances  will  pass 
through  membranes  are  investigated  mathematically. 

A.  J.  Mee. 

Osmosis  of  ternary  liquids.  General  con¬ 
siderations.  V.  F.  A.  H.  SCHREINEM  AKERS  (PrOC. 
Iv.  Akad.  Wetensch.  Amsterdam,  1928,  31,  459 — 
468) , — Preceding  communications  (cf.  this  vol.,  583) 
have  dealt  with  a  “  theoretical ,J  membrane  which 
does  not  contain  any  of  the  diffusing  substances.  The 
“  real  M  membrane,  containing  some  of  the  diffusing 
substances,  is  now  considered.  M.  S.  Burr. 

Apparatus  for  the  determination  of  electro- 
endosmosis.  N.  Schonfeldt  (Wiss.  Yeroff. 
Siemens-Konz.,  1928,  7,  (1),  301— 303).— The  ap¬ 
paratus  comprises  a  central  horizontal  tube  which 
carries  the  diaphragm  and  is  bent  upwards  at  right 
angles  at  both  ends,  the  openings  being  ground  to 
admit  the  shorter  arms  of  two  inverted  U -tubes  carry¬ 
ing  the  measuring  capillaries.  The  longer  arms  of 
these  U -tubes  are  joined  by  means  of  conical  ground 
glass  joints  to  the  longer  arms  of  the  electrode  U- 
tubes,  the  shorter  arms  of  which  are  closed  noth  rubber 
stoppers  carrying  zinc  plate  electrodes.  The  electrode 
tubes  are  filled  with  zinc  sulphate  solution  (d  T5), 
which,  in  the  longer  arms  of  the  tubes,  is  covered  with 
a  layer  of  glycerin  added  in  two  portions,  the  lower 
portion  mixed  with  a  little  zinc  sulphate  solution  and 
the  upper  with  a  little  of  the  solution  to  be  tested. 
The  remainders  of  the  tubes  on  both  sides  of  the 
diaphragm  are  filled  with  the  solution  to  be  tested; 
observations  are  made  successively  from  both  direc¬ 
tions  and  the  mean  value  is  taken,  so  as  to  avoid 
variations  in  the  concentration.  A.  R.  Powell. 

Diaphragms.  II.  Porosity  and  endosmosis. 
Iv,  Illig  and  N.  Schonfeldt  (Wiss,  Yeroff.  Siemens- 
Konz,,  1928,  7,  (1),  294 — 300) . — Some  results  obtained 
with  potassium  chloride  and  copper  sulphate  solutions 
m  a  new  apparatus  for  determining  endosmotie  pro¬ 
cesses  (cf.  preceding  abstract)  are  recorded  using 
diaphragms  of  varying  porosity.  Assuming  the 
validity  of  the  Helmholtz  formula,  the  results  show 
that  the  charge  on  the  diaphragm  decreases  with  in¬ 
creasing  porosity,  whereas  this  charge  has  always  been 
considered  to  be  a  material  constant  dependent  only  on 
the  nature  of  the  substance  of  which  the  diaphragm  is 
made  and  on  the  solution  in  which  it  is  immersed. 

A.  R.  Powell. 

Lyotropic  properties  of  the  nitrite  ion.  D. 
Deutsch  and  S.  Loebmann  (Kolloid-Z.,  1928,  46, 
22 — 23). — Some  physical  properties  of  nitrite  solu¬ 
tions  have  been  examined  with  the  view  of  assigning  a 
place  to  the  nitrite  ion  in  the  lyotropic  series. 
Measurements  of  the  surface  tension  of  solutions  of 


sodium  nitrite  show  that  the  increase  in  surface 
tension  bears  a  linear  relation  to  the  concentration 
over  a  wide  range.  Comparison  of  the  curve  with 
those  obtained  with  other  sodium  salts  gives  the 
series  F,  Cl,  jST03s  N02.  Determination  of  the 
coagulation  value  of  a  positively- charged  ferric  oxide 
sol  for  potassium  nitrite  and  for  other  potassium 
salts  gave  the  series  N03,  Cl,  CHS,  N02,  the  value  for 
the  nitrite  ion  being  very  close  to  that  for  the  thio¬ 
cyanate  ion.  Experiments  were  also  conducted  on 
the  influence  of  potassium  salts  on  the  partition  of 
basic  colouring  matters  between  a  benzene  phase  and 
a  water  phase.  The  following  series  was  obtained  : 
Cl,  N03,  I,  SON,  N02.  It  is  concluded  that  the 
position  of  the  nitrite  ion  is  in  the  neighbourhood  of 
iodide  and  thiocyanate.  E.  S.  Hedges. 

Influence  of  pressure  on  the  temperature  of 
maximum  density  of  water  and  of  solutions  of 
varying  concentration.  G.  T  Amman  n  and  E. 
Schwarzkopf  (Z.  anorg.  Chem.,  1928,  174,  216— 
224), — Isobars  for  aqueous  solutions  of  lithium 
chloride,  hydrogen  chloride,  and  ethyl  alcohol  have 
been  determined  by  the  dilatometric  method  over  the 
temperature  ranges  —1°  to  —72°,  —1°  to  —38°,  and 
+04°  to  —15-6°,  respectively.  The  temperature  of 
maximum  density  of  lithium  chloride  solutions 
decreases  in  a  linear  manner  as  the  concentration 
increases  from  0  to  27%,  but  thereafter  the  fall  is 
much  more  rapid;  for  22-5,  28*05,  and  31*1%  solu¬ 
tions  the  observed  temperatures  are  —26*5°,  —42°, 
and  —57*5°,  respective^.  The  corresponding  values 
for  11*1  and  13*6%  ethyl  alcohol  solutions  are  —0*2° 
and  —2*8°,  and  for  8*1%  hydrogen  chloride,  —12°. 

H.  F.  Gills  e. 

Relation  between  the  internal  pressure  of 
solutions  and  the  nature  of  the  dissolved  sub¬ 
stance.  G.  Tammann  (Z.  anorg,  Chem.,  1928,  174, 
231 — 243). — The  change  8k  of  the  internal  pressure 
of  a  liquid  when  a  non-volatile  substance  is  dissolved 
therein  yields  a  measure  of  the  molecular  attraction 
between  solvent  and  solute.  The  relation  between 
this  attraction  and  the  nature  of  the  solute  is  subject 
to  three  rules :  (1)  the  attraction  for  strong  electrolytes 
is  additive,  and  suggests  complete  ionisation  at  con¬ 
centrations  up  to  N ;  that  of  the  ions  is  specific  and 
decreases  with  the  ionic  volume ;  (2)  for  weak 

electrolytes  and  non -electrolytes,  which  have  an 
internal  pressure  greater  than  that  of  water,  the 
attraction  is  not  differentiated  from  that  shown  bv 
strong  electrolytes;  (3)  for  volatile  non-electrolytes 
the  relation  between  molecular  attraction  and  con¬ 
centration  is  complex  in  character ;  in  dilute  solutions 
negative  8k  values  are  obtained  which  usually  pass 
through  a  minimum  as  the  concentration  increases. 

H.  F.  Gillbe. 

Apparent  hydration  of  ions.  II.  Densities 
and  viscosities  of  mixed  aqueous  solutions  of 
lithium  chloride  and  hydrochloric  acid.  J.  W. 
Ingham  (J.C.S.,  1928,  2381—2388 ;  cf,  this  vol.,  948). 
— The  densities  of  concentrated  mixed  aqueous 
solutions  of  lithium  chloride  and  hydrochloric  acid 
may  be  calculated  with  fair  accuracy  by  means  of  the 
equation  d=K-\-kla-\-k2b,  Scarpa's  method  (A., 
1911,  ii,  17)  for  the  measurement  of  viscosities  gives 
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results  which  agree  well  with  those  obtained  by  the 
Ostwald  U-tube  method.  It  is  suggested  that  the 
decrease  in  viscosity  which  accompanies  the  replace¬ 
ment  of  lithium  chloride  by  hydrochloric  acid  in  these 
solutions  is  due  to  the  greater  hydration  of  the 
lithium  ions  as  compared  with  the  hydrogen  ions.  It 
is  further  shown  that  lithium  ions  are  hydrated  to  a 
greater  degree  than  sodium  ions  under  the  same  con¬ 
ditions  and  that  the  degree  of  hydration  decreases  as 
the  proportion  of  acid  in  the  solution  increases.  From 
a  consideration  of  the  viscosities  of  mixed  solutions  of 
lithium,  sodium,  or  potassium  chlorides  and  hydro¬ 
chloric  acid  it  is  apparent  that  variations  of  free  space 
alone  (cf.  McLeod,  Trans.  Faraday  Soc.,  1926,  22, 
401)  cannot  account  for  the  viscosity  effects. 

F.  J.  Wilkins. 

Spectroscopic  method  of  studying  the  form¬ 
ation  of  complex  salts  in  dilute  solution.  II. 
Y.  Shirata  and  T,  Inoue  (Japan.  J.  Chem.,  1926,  2, 
109 — 115). — By  a  spectroscopic  method  previously 
described  (ibid,,  1922,  1,  1),  the  formation  of  complex 
mercuric  salts  has  been  studied.  On  plotting  the 
wave-length  corresponding  with  the  end  of  the 
absorption  spectrum  for  various  mixtures  of  two  salts  a 
maximum  is  found  when  a  complex  salt  is  formed,  the 
position  of  the  maximum  indicating  the  composition 
of  the  complex  salt.  .  The  greater  the  dilution  at 
which  this  maximum  can  be  observed  the  more  stable 
is  the  complex  salt.  Mixtures  of  mercuric  chloride 
with  a  number  of  chlorides,  bromides,  iodides,  and 
thiocyanates  have  been  examined.  The  general 
similarity  in  the  behaviour  of  these  mixed  solutions 
suggests  a  similarity  of  constitution.  They  probably 
all  contain  a  mercury  atom  as  the  central  metallic 
atom  in  a  complex  radical.  In  the  case  of  mixtures 
of  chlorides,  the  greater  the  number  of  chlorine  atoms 
which  are  contained  in  the  complex  ion  the  more 
stable  is  the  complex  salt ;  e,g.P  the  salts  obtained  with 
chlorides  of  univalent  metals,  forming  the  ion 
[HgCl3]M*  or  [HgCl3(H20)3]M\  are  less  stable  than 
those  with  chlorides  of  bivalent  metals  forming  the 
ion  [HgClJM**  or  [HgCl4(H20)2]M*‘,  and  so  on.  _  Those 
in  which  the  second  component  is  not  a  chloride  are 
generally  far  more  stable  than  those  containing  only 
chlorine  atoms  in  the  complex  ion.  In  general  the 
complex  salts  examined  are  far  more  stable  in  alcoholic 
than  in  aqueous  solution.  M.  S.  Burr. 

Spectrochemical  studies  on  complex  form¬ 
ations  between  mercuric  salts  and  other  metallic 
salts  in  dilute  aqueous  solutions.  I.  Formation 
of  complex  salts  due  to  double  decomposition  of 
mercuric  salts.  II.  Formation  of  complex 
salts  in  solution  between  mercuric  cyanide  and 
other  metallic  salts.  T.  Inoue  (Japan.  J.  Chem., 
1928,  3,  131—146,  147—163).—!.  The  absorption 
spectrum  method  (cf.  ibid.,  1922,  1,1;  also  preceding 
abstract)  has  been  applied  to  the  study  of  solutions 
containing  mercuric  salts  and  other  metallic  salts. 
The  absorption  curves  for  the  systems  mercuric 
nitrate-metallic  chloride  and  mercuric  sulphate- 
metallic  chloride  all  show  a  minimum  for  the  mixture 
containing  two  atoms  of  chlorine  to  one  atom  of  mer¬ 
cury,  indicating  that  the  minimum  is  caused  by  the 
formation  of  mercuric  chloride  in  solution  by  double 
decomposition.  Maxima  obtained  with  increasing 


quantities  of  metallic  chloride  indicate  the  formation 
of  complex  ions  such  as  [HgCI3]',  [HgCl4]",  and 
[HgCl5]'"  with  chlorides  of  univalent,  bivalent,  and 
tervalent  metals,  respectively.  Similarly,  FHgBr J", 
[Hgljh  [Hg(SCN)3]',  and  [Hg(SCN)4]"  arc  obtained. 
It  has  also  been  shown  that,  although  it  is  possible 
to  have  a  complex  thiocyanate  ion  containing  cobalt, 
the  complex  thiocyanates  produced  between  mercury 
and  cobalt  thiocyanates  contain  a  mercury  and  not  a 
cobalt  atom  as  co-ordination  centre  in  the  complex 
ion.  In  mixtures  of  mercuric  thiocyanate  with 
metallic  halides  maxima  are  obtained  only  in  the  case 
of  the  iodides,  and  this  is  probably  due  to  the  initial 
formation  of  mercuric  iodide  by  double  decomposition 
and  subsequent  combination  of  this  with  more  iodide 
to  form  a  complex  salt.  No  complex  ion  containing 
both  halogen  and  thiocyanate  appears  to  be  formed. 
The  tendency  to  the  formation  of  complex  ions 
appears  to  be  in  the  order  CF < Br ' < SCN' < I' . 

II-  With  chlorides,  bromides,  and  thiocyanates 
mercuric  cyanide  produces  the  complex  ions 
[Hg(CN)2Gl]',  [Hg(CN)2Br2r,  and  [Hg(CN)2(SCN)2]T 
With  alkali  or  alkaline-earth  iodides  the  ion 
[Hg(CN)2I2]"  is  first  obtained,  but  double  decom¬ 
position  with  the  formation  of  the  ion  [Hgl4]"  then 
takes  place.  With  zinc  or  cadmium  iodide  the 
[Hgl4]"  ion  is  obtained  without  any  intermediate 
complex  formation.  The  following  order  of  stability 
was  established  :  [Hg(CN)2Cl]'<[Hg(CNUBrJ"< 
[Hg(CN)2(SCN)2]''  <  [Hg(CN)2L]"  <  [Hgl4]' '  < 

[Hg(CN)4]".  The  existence  in  solution  of  the  com¬ 
pounds  [Hg(CN)2S203]K2  and  [Hg(CN)2(MeC02)]Na 
has  been  confirmed.  M.  S,  Burr. 

Ebullioscopic  determination  of  double  salts 
and  complexes  in  aqueous  solution.  F.  Bourion 
and  F.  Bouyer  (Ann.  Chirm,  1928,  [x],  10,  182— 
262). — A  detailed  account  of  the  theoretical  basis, 
experimental  technique,  and  results  of  work  previously 
published  (A.,  1927,  515,  729,  841 ;  this  vol.,  233 
477).  J.  W.  Baker.  * 

Modern  colloid  chemistry.  H.  R.  Kruyt 
(Ree.  trav.  chim.,  1928,  47,  883— 895).— A  lecture. 

Non-existence  of  the  amorphous  state.  P.  p. 
von  Weimarn  and  T.  Haoiwara  (Japan.  J.  Chem 
1926,  3,  15— 70).— See  A.,  1927,  410. 

Human  saliva  as  a  reagent  for  preparing  red 
dispersoid  solutions  and  dispersible  precipit¬ 
ates  of  gold.  P.  P.  von  Weimarn  (Japan  J 
Chem.,  1926,  2,  123— 128).— See  A.,  1926,  792. 

Degree  of  dispersion  of  solutions  of  metals  in 
molten  salts  (pyrosols).  E.  Heymann  (Z.  anorg. 
Chem.,  1928,  175,  241 — 244). — From  considerations 
based  on  the  thermodynamic  theory  of  March  (this  voL, 
235)  it  is  shown  that  the  particles  of  lead  in  the  lead 
“  fog  ”  observed  by  other  workers  in  molten  lead 
chloride  have  a  diameter  of  the  order  of  3  x  Kb8  — 
8x  Kk8  cm.,  and  those  of  cadmium  in  a  “fog”  of 
that  metal  in  molten  cadmium  chloride  a  diameter  of 
the  order  of  2  x  1G~7  cm.  Hence  the  lead  particles 
have  approximately  atomic  or  molecular  dimensions, 
but  those  of  cadmium  must  be  considered  as  amieronie 
colloid  particles.  These  results  agree  with  the 
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experimental  facts  observed  by  Eitel  and  Lange  (this 
vol.,  700).  A.  R.  Powell. 

Colloidal  and  elastic  properties  of  polyvinyl 
acetate.  G.  S.  Whitby,  J.  G.  McNally,  and  W, 
Gall  ay  (Trans.  Roy.  Soc.  Canada,  1928,  [in],  22,  III, 
27—32 ;  cf.  Staudinger,  Frey,  and  Starck,  A.,  1927, 
1051). — Polyvinyl  acetate  is  an  organophilic  colloid 
which  exhibits  elastic  properties  when  swollen  or 
heated.  It  dissolves  and  swells  in  polar  organic 
liquids  and  in  some  liquids  of  very  high  dielectric 
constant.  The  elastic  properties  are  shown  in  a 
comparatively  low  state  of  polymerisa t i on .  X-Rays 
give  no  fibre  diagram.  The  viscosity  relative  to  that 
of  the  solvent  is  almost  unaffected  by  temperature 
changes.  C.  W.  Gibby. 

Alcosol  ol  silicic  acid.  K.  Ik  aba  (Abs.  Bull. 
List.  Phys.  Chem,  Res.  Tokyo,  1928,  7,  92 — 93). — 
The  alcosol  of  silicic  acid  is  best  prepared  by  hydrolysis 
of  an  alcoholic  solution  of  ethyl  orthosilicate  with  the 
calculated  amount  of  water  in  the  presence  of  sul¬ 
phuric  or  hydrochloric  acid  (<0*04Ar)  which  is 
subsequently  removed  by  silver  or  lead  oxide  or  by 
electrodialysis.  The  sol  is  a  transparent,  colourless, 
and  viscous  liquid  *=2-5— 3*0x  10”5  and  ^=3-35  (at 
25°)  for  a  silica  content  of  17%.  The  concentration 
of  silica  ( G )  is  related  to  the  time  required  for  spontan¬ 
eous  coagulation  (t)  by  the  expression  C — G0/(l-^-atn) 
where  a  and  n  are  constants  depending  on  the  nature 
of  the  sol,  and  O0  is  the  concentration  when  t= 0. 
Electrolytes,  particularly  inorganic  acids,  decrease  the 
stability  slightly,  whilst  certain  organic  substances 
increase  it.  J.  Grant. 

Structure  of  the  filaments  obtained  by  the 
desiccation  of  colloidal  ferric  oxide  solutions.  P. 
Baby  (Compt.  rend.,  1928,  187,  538— 540).— The 
filaments  were  obtained  by  the  evaporation  of  a 
solution  of  ferric  oxychloride  of  the  composition 
10Fe2O3,Fe2Cl6.  On  evaporation  fine  filaments  with 
a  parallel  disposition  are  obtained  at  first ;  at  a  later 
stage  thicker  filaments  are  formed  which  are  radi¬ 
ally  arranged.  The  former  have  the  composition 
20Fe2O3,Fe2Cl6.  An  explanation  of  the  formation 
of  the  two  types  of  filaments  is  given. 

W.  E.  Downey. 

Sol-gel  systems  with  anisotropic  particles. 
I.  Dibenzoylcystine.  II.  Barium  malonate, 
H.  Zocher  and  H.  W.  Albu  (Kolloid-Z,,  1928,  46, 
27—33,  33 — 36). — I.  A  microscopical  examination 
has  been  made  of  gels  of  dibcnzoylcystine  at  various 
concentrations.  The  particles  are  composed  of 
positive  doubly-refracting,  needle-like  particles,  which 
exhibit  a  strong  double  refraction  when  under  deform¬ 
ation.  The  diameter  of  the  particles  is  below'  the 
limit  of  microscopic  resolution.  The  weak  double 
refraction  shown  in  absence  of  deformation  indicates 
that  the  gel  Is  composed  of  spherical  aggregates  of 
radially  disposed  needles.  When  the  gel  is  dried, 
there  remains  a  varnish -like  layer  composed  of  needles 
oriented  radially ;  these  give  negative  double  re¬ 
fraction,  as  does  pure  dibenzoylcystine  crystallised, 
from  alcohol.  The  double  refraction  changes  to 
positive  when  the  substance  is  moistened  with  water 
or  with  salt  solutions.  From  these  observations,  the 


existence  o!  a  hydrate  in  the  gel  is  deduced.  Unlike 
the  higher  alcohols,  gels  in  a  medium  of  ethyl  alcohol 
do  not  show"  the  presence  of  needles  at  first,  but  do  so 
on  ageing.  At  certain  concentrations,  sols  are  ob¬ 
tained  which  show  visible  streaming  in  reflected 
light  and  strong  streaming-double  refraction  under 
the  polarisation  microscope.  Marked  dichroism  is 
observed  by  colouring  with  methylene-blue  or  neutral- 
red. 

II.  The  influence  of  various  conditions  on  the  form¬ 
ation  of  the  malonate  gels  described  by  Flade  (A., 
1913,  i,  824)  has  been  investigated,  and  it  is  shown  that 
by  using  anhydrous  glycerol  perfectly  clear  gels  are 
produced,  whereas  the  gels  made  with  commercial 
glycerol  described  by  Fiade  are  turbid.  The  tur¬ 
bidity  rises  with  increasing  water  content.  These 
gels,  especially  those  free  from  water,  are  thixotropic. 
Gels  prepared  with  methyl  alcohol  in  absence  of 
glycerol  are  very  stable  so  long  as  care  is  taken  to 
exclude  air.  Sols  exhibiting  marked  streaming- 
double  refraction  are  produced  by  addition  of  water  to 
gels  free  from  glycerol.  Attempts  to  produce 
dichroism  by  addition  of  various  colouring  matters 
met  with  failure.  E.  S.  Hedges. 

Regular  micellar  structure  of  caoutchouc,  H. 
Mark  and  G.  von  Susick  (Kolloid-Z.,  1928,  46, 
11 — - 21). — ■  X-Ray  examination  has  shown  that  when 
natural  caoutchouc  is  stretched,  an  orientation  of 
particles  takes  place,  not  only  in  the  direction  of 
stretching,  but  also  in  a  perpendicular  direction. 
The  stretched  caoutchouc  belongs  to  the  rhombic 
crystal  system  and  the  identity  periods  o  of  the 
elementary  cell  are  a=12*3  A.,  6=8*3  A.,  and 

c=ST  A.  There  are  eight  isoprene  residues  in  the 
elementary  cell.  The  crystal  class  is  probably 
V  or  Vh .  Caoutchouc  was  treated  in  the  stretched 
state  with  various  chemical  reagents,  and  the  deriv¬ 
atives  w'ere  examined  by  the  X-ray  method.  All  the 
derivatives  gave  only  an  amorphous  X-ray  diagram. 

E.  S.  Hedges. 

Micellar  state  of  starch.  G.  Malfitano  and  M. 
Oaioire  (Kolloid-Z,,  1928,  46,  3 — 11). — A  compre¬ 
hensive  theory  of  colloids  is  outlined,  which 
characterises  and  explains  the  micellar  state  of  starch. 
The  micelle  is  considered  to  consist  of  units  of  many 
grades  of  complexity,  each  unit  being  composed  of 
polymerised  molecules.  The  complexes  may  be  of  the- 
Werner  type,  or  polymerised  polymerides,  or  crystals 
formed  by  the  aggregation  of  micro -crystals.  The 
colloid  state  is  further  characterised  by  a  duality  of 
composition  involving  an  electrolytic  part  and  a  non¬ 
elec  troly  tic  part.  A  colloid  is  formed  when  both  of  the 
above  conditions  operate  simultaneously.  It  is  con¬ 
sidered  that  the  electrolytic  part  is  present  along  with 
the  non- electrolytic  complexes  in  the  central  kernel 
of  the  micelle.  The  alternative  hypothesis,  that  the 
electrolytic  part  is  adsorbed  at  the  surface  of  the 
particle,  is  not  excluded,  but  is  insufficient  to  explain 
all  the  facts.  The  dependence  of  the  stability, 
flocculation,  sedimentation,  and  formation  of  colloids 
on  the  nature  and  valency  of  added  electrolytes 
is  explained  by  the  change  in  the  degree  of  ionisation 
and  consequently  dispersion  of  the  micellar  ion. 

E.  S.  Hedges. 
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Effect  of  non-electrolytes  on  the  stability  of 
colloids,  I.  Arsenious  sulphide  sol.  S.  G. 
Chaudhury  (J.  Physical  Chem.,  1928,  32,  1481 — 
1487 ;  cf.  A.,  1927,  413). — -Adsorption  experiments 
using  arsenious  sulphide  sol  in  meth}d  and  ethyl 
alcohols  with  barium  chloride  as  coagulant  indicate 
that  adsorbability  as  measured  analytically  does  not 
run  parallel  with  the  tendency  towards  coagulation. 
Measurements  of  the  rate  of  migration  of  the  sol  with 
hydrochloric  acid  in  substitution  for  barium  chloride 
indicate  that  a  diminution  in  c  sensitises  the  sol. 
Explanations  aro  advanced,  and  it  is  suggested  that 
the  addition  of  a  non-electrolyte  may  alter  c,  which 
generally  sensitises  the  sol,  and  also  the  interfacial 
tension  which,  in  turn,  influences  the  electrical 
potential  below  which  coagulation  takes  place. 

L.  S.  Theobald. 

Stabilisation  of  colloids.  V.  Koulikov  (Compt. 
rend.  Soc.  Biol.,  1927,  97,  1337 — 1339  ;  Chem.  Zentr., 
1928,  i,  1779). — A  series  of  substances  has  been  pre¬ 
pared  which  permit  the  formation  of  a  colloidal 
solution  from  two  mutually  insoluble  substances. 

A.  A.  Eldridge. 

Ionic  equilibrium^  phagocytosis,  and  age  of 
colloids.  V.  Koulikov  (Compt.  rend.  Soc.  Biol., 
1927,  97,  1335—1336 ;  Chem.  Zentr.,  1928,  i,  1779). 

Viscosity  theory  of  Sen,  Dhar,  and  collabor¬ 
ators.  P.  C.  VAN  DEE  WlLLIGEN  (Kolloid-Z.,  1928, 
46,  55-57). — Objections  are  raised  against  the 

viscosity  theory  proposed  by  Sen  (A.,  1926,  470)  and 
Chakravarti  and  Dhar  (ibid.,  677),  for  in  presence  of 
large  amounts  of  electrolytes  other  phenomena  besides 
viscosity  play  a  part,  and  in  presence  of  small  quan¬ 
tities  of  electrolytes  the  supposed  relation  between 
charge  and  viscosity  has  not  been  proved  either 
experimentally  or  theoretically.  E.  S.  Hedges. 

Viscosity  of  glycogen  and  some  dyes  and  the 
relation  between  gelatinisation  and  double 
refraction.  S.  N.  Banerji  and  N.  R.  Dear 
(Kolloid-Z.,  1928,  46,  24 — 26). — Measurements  of  the 
viscosity  of  ponceau-red,  Victoria-blue  BA,  dianil- 
blue  B,  Victoria -blue  B,  Bordeaux  B  extra,  aniline- 
brown,  and  diani  1-orange  G  showed  that  in  each  case 
the  viscosity  falls  on  addition  of  small  quantities  of 
electrolytes.  The  viscosity  of  a  6%  solution  of 
glycogen  is  higher  than  that  of  most  hydrophobic 
colloids  of  equal  concentration.  The  viscosity  of 
glycogen  and  of  Bordeaux  B  extra  rises  slightly  on 
keeping.  Methyl-orange,  patent-scarlet,  imperial- 
green,  tropoeolin  D ,  t  heonine ,  mere  ury  sulphosalieylate, 
orange  III,  orange  N.K  II,  and  aniline-orange 
exhibit  streaming- double  refraction.  Many  of  these 
substances  can  be  obtained  in  the  gel  form.  It  is 
considered  that  high  viscosity,  strong  hydration, 
tendency  to  form  stable  gels,  and  double  refraction 
are  factors  connected  with  a  non-spherical  form  of  the 
particles.  E.  S,  Hedges. 

Reactions  in  gelatin  gels.  S.  M.  Kuzmenko 
(Ukraine  Chem.  J.,  1928,  3,  231 — 235). — Liesegang 
rings  are  produced  when  the  sulphides  of  manganese, 
iron,  nickel,  zinc,  and  cobalt  are  precipitated  in 
gelatin  gels.  Where  mixtures  containing  pairs  of  the 
above  cations  are  used,  the  less  soluble  sulphide  is 
precipitated  from  the  pairs  Co-Mn,  Ni-Fe,  Zn-Fe,  and 


Co-Fe.  From  the  pair  Fe-Mn  the  more  soluble 
sulphide  separates,  whilst,  the  sulphides  are  pre¬ 
cipitated  in  approximately  equal  amount  from  the 
pairs  Zn-Mn,  Zn-Ki,  Co-NI,  Co-Zn,  and  Ni-Mn.  The 
above  results  are  in  accordance  with  Ostwald’s  theory 
of  the  formation  of  Liesegang  rings. 

R.  Truszkowski. 

Rhythmic  formation  of  precipitates  in  gels. 
D.  Avdalian  (Ukraine  Chem.  J.,  1928,  3,  222—235).— 
The  presence  of  neutral  salts  such  as  sodium,  chloride 
and  potassium  nitrate  diminishes  the  distance 
between  the  Liesegang  rings  formed  in  gelatin  gels  by 
the  reaction  between  silver  nitrate  and  potassium 
dichromate  to  an  extent  which  depends  on  the  con¬ 
centration  of  the  substrates.  This  effect  is  explained 
by  the  lowering  of  the  metastable  boundary  of 
supersaturated  solutions,  and  supports  OstwakTs 
interpretation  of  this  phenomenon  (“  Lehrb.  allgem. 
Chem,”  1902,  II,  2,  782).  R.  Truszkowski. 

Denitration  in  artificial  silk  manufacture.  A. 
Nadai  (Z.  physikal.  Chem.,  1928,  136,  289 — 313). — 
Denitration  of  cellulose  nitrates  by  hydrosulphides  is 
analogous  to  the  alkaline  hydrolysis  of  esters.  The 
kinetics  of  the  reaction  in  a  heterogeneous  system, 
however,  are  those  of  a  reaction  of  the  first  order. 
Increase  of  the  temperature  or  of  the  hydrosulphide 
concentration,  or  the  presence  of  substances  such  as 
alcohol,  acetone,  or  certain  inorganic  salts  at  high 
concentration,  which  produce  swelling  of  the  cellulose 
nitrate,  results  in  an  increase  of  the  velocity  coeffi¬ 
cient,  During  the  reaction  the  hydrosulphido  is 
oxidised  to  polysulphide,  whilst  the  nitro -group 
eliminated  is  reduced  to  nitrite  and  ammonia ;  no 
nitrate  appears  to  be  produced.  H.  F.  Gillbje. 

Limiting  condition  11  concentration =0  fr  in 
diffusion  problems.  W.  be  Groot  (Physiea,  1928, 
8,  23—34 ;  Chem.  Zentr.,  1928,  i,  1943).— Mathe¬ 
matical  A.  A.  Eldridge. 

Heat  of  vaporisation  at  absolute  zero.  J.  E. 
Versohaffelt  (J.  Chim.  phys.,  1928,  25,  408—409). 
— Polemical  against  Kolosovski  (cf.  this  vol.,  241). 

L.  F.  Gilbert, 

Limiting  value  of  the  latent  beat  of  vaporis¬ 
ation  and  tbe  specific  beat  of  the  saturated  vapour 
at  absolute  zero.  N.  be  Kolosovski  (Z.  physikal 
Chem.,  1928,  136,  314 — -316). — Polemical  All  at¬ 
tempts  to  evaluate  the  true  limiting  value  of  latent 
heat  of  evaporation,  the  entropy  of  a  gas,  or  the 
specific  heat  of  a  saturated  vapour  at  0°  Aba.  from 
thermodynamical  considerations  are  illusory. 

H.  F.  Gellrr. 

Formulae  for  the  internal  energy  and  entropy 
of  a  substance  or  mixture.  R.  D.  Klee  man  (J* 
Physical  Chem.,  1928,  32,  1396 — 1410). — Theoretical 
From  relations  previously  given  (A.,  1927,  520,  936), 
the  more  important  formulae  for  the  controllable 
internal  energy  and  the  controllable  entropy  of  a 
substance  or  mixture  are  derived.  Both  these 
quantities  are  additive  for  substances  in  the  gaseous 
state.  On  mixing  substances  of  the  same  type  at 
infinite  dilution,  no  change  in  internal  energy  or 
entropy  takes  place.  Formulae  for  the  maximum 
work  and  free  energy  of  a  substance  or  mixture  are 
also  given.  From  the  additive  laws  developed,  it  m 
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possible  to  calculate  the  entropy,  free  energy  of 
formation,  and  the  mass-action  constant  of  com¬ 
pounds  at  present  undiscovered.  L.  S.  Theobald, 

New  mass-action  law,  VI.  Interchange  of 
the  components  in  the  equation  of  the  mass- 
action  law,  R,  Lore nz  (Z.  anorg,  Chem.,  1928, 
175,  257—269). — A  discussion  of  alternative  methods 
of  expressing  states  of  equilibrium  in  terms  of  the  law 
of  mass  action.  H.  F.  Gillbe, 

Thermal  dissociation  of  steam  into  hydrogen 
and  free  hydroxyl,  K.  F.  Bonhorffer  and  H. 
Rexchardt  (Z.  Elektrochem,,  192S,  34,  652 — 654). — 
The  absorption  spectrum  of  steam  containing  suitable 
amounts  of  oxygen  shows  at  1200°  the  presence  of  free 
hydroxyl.  The  heat  of  the  reaction  2H20==H2+20H 
is  determined  as  —125,000  g.-caL,  or  possibly  higher, 
at  about  1400°,  The  equilibrium  constants  for' this 
reaction,  calculated  by  Ner list's  heat  theorem,  are 
very  close  to  those  determined  experimentally  for 
the  reaction  2H20— 2H2+Oo.  S.  K.  Tweedy. 

Activity  coefficients  and  mass-action  law  in 
electrolytes*  L.  Onsager  (J.  Physical  Chem., 
1928,  32,  1461— 1466).— The  deductions  of  Soper 
(this  vol..,  24,  26),  which  lead  to  limiting  formulae  for 
the  activity  coefficients  of  electrolytes  other  than 
those  given  by  Debye  and  Htickel,  have  been  analysed 
and  shown  to  be  in  error.  The  Debye-Hiickel 
theory  is  satisfactory  in  all  points  attacked  by 
Soper,  so  far  as  the  deductions  are  concerned,  The 
agreement  of  Soper's  formulas  with  experiments  on 
reaction  velocity  is  attributed  to  the  application  of 
the  limiting  square  root  formulae  at  concentrations 
winch  are  too  high.  L.  S.  Theobald. 

Theory  of  the  acidic-basic  function.  J,  N. 
Broksted  (Ber.,  1928,  61,  [£],  2049— 2063).— The 
conception  of  an  acid  as  a  substance  which  can  lose  a 
proton  and  a  base  as  a  material  which  can  add  a  proton 
is  further  developed  (cf.  A.,  1926,  797).  Since  it  is 
admitted  that  a  proton  cannot  exist  as  such  in  aqueous 
or  other  solution,  the  acidic  function  can  manifest 
itself  only  when  a  second  molecule  is  present  which 
can  combine  with  the  proton.  The  general  scheme 
for  the  stoicheiometric  acidic-basic  function  is  there¬ 
fore  A1(aeid1) + B2(base2)  A^{acidg)T®^(hasO|J. 
The  production  of  hydrogen  ions  is  not  a  necessity 
for  the  manifestation  of  acidic  properties,  but  occurs 
in  aqueous  solution  thus :  A(acid1}+H20(basc2) 
:^=^B(base1)  +H30~  (acid2) .  The  intimate  connexion 
assumed  previously  between  salt  formation  and  the 
acidic-basic  function  is  accidental,  since  salt  form¬ 
ation  from  two  electrically  neutral  molecules  can 
occur  by  transference  not  only  of  a  proton,  but  also 
of  an  electrically- charged  particle  of  any  land  from 
one  to  the  other  electrically  neutral  molecule.  The 
behaviour  of  acids  in  indifferent  solvents  such  as 
benzene  illustrates  the  development  of  acidic  and 
basic  properties  without  participation  of  hydrogen  or 
hydroxyl  ions.  The  non-acidity  of  a  solution  of  picric 
acid  in  benzene  is  due,  not  to  low  dielectric  constant 
of  the  medium,  but  to  absence  of  an  acceptor  for  the 
proton.  If,  however,  a  base  is  added  the  colony  of 
the  picric  ion  is  developed  thus  :  (NO*)3CeHpOH 
(acidj)  PKNH2(base2)  — >  (N02)3C6H2*0“(base:l)  + 


PhjSFH3+(aeid2).  Similarly,  the  presence  of  the  hydr¬ 
ogen  ion  is  unnecessary  for  the  development  of  the 
indicator  equilibrium  in  benzene,  but  indicator  re¬ 
actions  are  possible,  as  the  equilibrium  is  only  a 
special  case-  of  the  reaction  A(acid)+ ^(indicator- 
base)  — >  B(base)+IA(indicator  acid).  The  acidity 
of  a  solution  is  defined  in  general  as  its  proton  activity, 
so  that  the  basicity  is  the  reciprocal  of  the  acidity. 
Measurement  of  acidity  is  based  on  the  expression 
a  xOB/GA™iTadd,  in  which  CA  is  the  concentration 
of  the  acid  A,  <7B  that  of  the  corresponding  base  B,  and 
afi  the  acidity  of  the  solution  as  defined  above.  The 
basicity  constant  of  the  base  is  given  by  the  formula 
CA I (aa  x  <?B)= base»  The  values  of  K  are  constant  only 
for  a  constant  medium.  In  benzene,  a  direct  deter¬ 
mination  of  aH  is  impossible  and  the  relative  magni¬ 
tudes  of  the  constants  must  be  elucidated  from 
measurements  of  equilibrium.  By  use  of  the  equation 
KJK—Cw XCA/(CUX the  constants  K  and  Kt 
are  compared  by  the  indicator  method,  The  following 
sequence  is  determined  in  benzene :  hydrogen 
chloride,  methyl-red,  dimethyl-yellow,  trichloro¬ 
acetic  acid,  dichloroacetic  acid,  picric,  o-nitrobenzoic, 
monochloroacetic,  and  salicylic  acids,  bromophenob 
blue,  p-dinifcrophenol,  o-chlorobenzoic  acid,  neutral- 
red,  m-chloro  benzoic  acid,  bromocresol-green,  benzyl- 
ammonium  ion,  formic,  phenylaeetie,  benzoic,  and 
acetic  acids,  &oamyl&mmonium  ion,  hromocresob 
purple,  piperidinium  ion,  bromo  thy  mob  blue. 

H.  Wren. 

Effects  o!  the  spatial  position  of  substituent 
groups  on  acidic  strength.  D.  BL  Hey  (J.C.S., 
1928,  2321— 2323).— A  criticism  of  the  analogy  drawn 
by  Rule,  Hay,  and  Paul  (this  vol.,  765}  between  the 
influence  of  substituents  on  the  acidity  of  geo¬ 
metrically  isomeric  acids  and  the  effect  of  terminal 
alkoxyl  and  carboxyl  groups  on  rotatory  power.  It 
is  suggested  that  in  the  light  of  recent  work  on  the 
configuration  of  the  erotonie  acids,  this  analogy  is 
invalid.  Further,  the  increase  in  the  dissociation 
constants  of  these  acids  produced  by  the  spatial 
proximity  of  the  substituent  group  is  in  close 
conformity  with  the  influence  of  ortho- substituents  on 
the  acidity  of  benzoic  acid.  F,  J.  Welkins. 

Superacid  solutions.  III.  Titration  and 
dilution  curves  of  bases  dissolved  in  acetic  acid. 

N.  F.  Hall  and  T.  H.  Werner  (J.  Arner.  Chem.  Soc., 
1928,  50,  2367 — 2386 ;  cf.  this  vol.,  129).— The 
influence  exerted  by  the  nature  and  concentration  of 
the  titrating  acid  (sulphuric,  hydrochloric,  perchloric) 
and  the  strength  of  the  base  being  titrated  on  the 
shape  of  the  titration  curves  is  investigated  for 
solutions  with  acetic  acid  as  solvent.  The  first  two 
factors  have  a  much  greater  effect  on  the  pM  of  a 
mixture  of  a  weak  base  and  its  salt  in  acetic  acid  than 
in  water.  The  weaker  bases  give  anomalous  titration 
curves,  whilst  the  curves  for  bases  which  act  like 
strong  bases  in  water  conform  to  theory.  The 
influence  of  dilution  on  acetic  acid  solutions  of  bases 
is  studied  by  am  E.M.F.  method,  using  a  ehloranil 
electrode,  in  preference  to  the  conductivity  method. 
Anomalies  which  are  often  present  when  the  latter 
method  is  used  are  not  apparent  with  the  former 
method.  Bases  which  behave  during  titration  in 
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acetic  acid  solution  like  strong  bases  are  nevertheless 
weak  electrolytes.  The  liquid  junction  potential 
between  the  solutions  used  and  aqueous  potassium 
chloride  solution  is  practically  constant.  Factors 
are  suggested  which  may  explain  certain  minor 
anomalies.  S.  K.  Tweedy, 

Hydrolysis  measurements  in  solutions  of 
stannous  salts.  M.  Prytz  (Z.  anorg.  Chem.,  1928, 
174,  355 — 37 5)  .—The  hydrolytic  constants  of  stan¬ 
nous  chloride,  bromide,  and  perchlorate  have  been 
determined  by  potentiometric  titrations,  the  results 
of  which  are  recorded  graphically.  The  values 
obtained  indicate  that  hydrolysis  takes  place  with  the 
formation  first  of  the  ion  Sn{OH)\  which  then  passes 
into  the  dimeric  form  Sn2(OH)2**  or  its  anhydride 
Sn2tr.  The  value  of  A— a%i/(l— -a)  for  Sn”~f  H20  = 
SnOBT+H*  decreases  with  the  dilution,  whereas 
the  value  of  lC=azm(l  —  a)2  for  2Sn  ’+2H20  = 
Sn2(OH)2**+2ir  is  independent  of  the  dilution.  In 
the  presence  of  potassium  salts  the  value  of  K*  is 
considerably  reduced  owing  to  the  formation  of  com¬ 
plexes.  When  the  neutralisation  point  is  passed  in 
the  titrations,  a  white  precipitate  is  obtained ;  assum¬ 
ing  this  to  be  Sn(OH)2,  the  results  indicate  that 
stannous  hydroxide  has  a  solubility  product  of  5  X  10“26 
and  that  in  feebly  alkaline  solutions  it  has  no  tendency 
to  form  stannites.  A.  It.  Powell. 

Hydrolysis  of  solutions  of  zinc  sulphate  and 
the  presence  of  univalent  zinc  ions,  H.  G. 
Denham  and  N.  A.  Harris  (Trans.  Faraday  Soc., 
1928,  24,  510 — 515). — When  the  hydrolysis  of  zinc 
sulphate  solutions  is  measured  by  the  hydrogen 
electrodemethodanomalous  values  are  obtained.  Sub¬ 
sequent  work  with  the  allied  element  cadmium  showed 
that  the  hydrogen  electrode  causes  a  reduction  of  the 
bivalent  cadmium  ion  to  a  univalent  state,  suggesting 
a  similar  reduction  in  the  case  of  zinc.  A  quinhydrone 
electrode  was  found  to  give  a  steady  and  normal  value 
for  the  hydrolysis  of  zinc  sulphate  solutions.  The 
authors’  views  are  confirmed  by  the  successful  results 
of  an  attempt  to  reduce  zinc  sulphate  by  means  of 
platinum- black  kept  vigorously  stirred  in  the  solution 
by  a  stream  of  hydrogen.  It  is  suggested  that  the 
low  hydrogen  pressure  peculiar  to  the  quinhydrone 
electrode  is  incapable  of  setting  up  such  reduction. 

N.  M.  Bligh. 

Hydrolysis  of  certain  easily  reducible  metallic 
salts.  EL  G,  Denham  and  N.  A.  Harris  (Trans. 
Faraday  Soc.,  1928,  24,  515 — 518;  cf.  preceding 
abstract). — The  quinhydrone  electrode  has  been 
successfully  used  in  the  determination  of  the  hydrolysis 
of  solutions  of  cadmium  sulphate,  lead  chloride  and 
nitrate,  and  thallous  sulphate,  all  of  which  had 
previously  been  shown  to  be  capable  of  reduction  to  a 
univalent  or  a  sub  valent  condition.  N.  M.  Bligh. 

Amphoteric  nature  of  cadmium  hydroxide. 
J.  Piater  (Z.  anorg.  Chem.,  1928,  174,  321 — 341) — 
The  solubility  of  cadmium  oxide  in  water  at  2-5°  is 
1*7  x  10“5  mol. /litre  and  that  of  cadmium  hydroxide 
1T1  — 1T8  X  10"5  mol. /litre,  according  to  its  age  and 
method  of  preparation.  The  solubility  decreases  on 
the  addition  of  sodium  hydroxide  to  a  minimum  of 
about  0*13  X  1G"5  mol. /litre  in  0*01 — 0*lA-sodium 
hydroxide.  In  more  strongly  alkaline  solutions  the 


solubility  increases  rapidly,  reaching  9  X  10~"5  mol. /litre 
in  5A7-aIkali,  thus  showing  that  cadmium  hydroxide  is 
an  extremely  weak  acid.  By  the  use  of  Bj  err  urn’s 
theory  of  strong  electrolytes  the  magnitude  of  the 
activity  product  of  cadmic  acid  has  been  found  to  be 
of  the  order  of  1  x  10"19.  A.  R.  Powell. 

Influence  of  intensive  drying  on  inner  equili¬ 
bria.  III.  A.  Smits  (J.C.S.,  1928,  2399—2409).-— 
A  review  is  given  of  the  present  position  of  the 
problem  of  intensive  drying  and  the  apparent  con¬ 
tradiction  between  the  results  of  the  author  and  Baker 
(ibid.,  1051)  is  discussed.  It  is  pointed  out  that  with 
the  exception  of  his  measurements  of  surface  tension 
all  Baker's  experiments  were  carried  out  under  con¬ 
ditions  of  rapid  evaporation  or  distillation.  The 
author  suggests  that  neither  Baker  nor  he  has  stopped 
the  inner  transform ations  in  the  liquid  phase  of  a 
single  substance  and  that,  therefore,  the  differences 
between  their  results  are  to  be  expected,  as  his  static 
methods  are  favourable  to  the  establishment  of 
equilibria  in  the  gas  phase,  whilst  Baker’s  methods 
are  not.  The  results  obtained  from  surface  tension 
experiments  are  rejected  on  the  ground  that  this 
property  is  not  a  trustworthy  criterion  for  internal 
equilibria.  Electric  fields  have  no  influence  on  either 
the  vapour  pressure  or  the  b.  p.  of  benzene. 

F.  J.  Wilkins. 

Intensive  drying  of  liquids.  S.  Lenher  and 
F.  Daniels  (Proc.  Nat.  Acad.  ScL,  1928,  14,  606 — 
609). : — After  about  4  years’  intensive  drying  with 
phosphoric  oxide  in  sealed  glass  tubes  at  the  ordinary 
temperature,  no  abnormal  rise  was  observed  in  the 
b.  p,  of  benzene  and  of  carbon  tetrachloride  (cf.  Baker, 
J.C.S.,  1922,  121,  588).  M.  S.  Burr. 

Glass.  II.  Transition  between  the  glassy 
and  liquid  states  in  the  case  of  dextrose,  G.  S. 
Parks,  H.  M.  Huffman,  and  F.  R.  Oattoir  (J. 
Physical  Chem.,  1928,  32,  1366 — 1379 ;  cf.  this  vol., 
115). — Crystalline  dextrose  when  heated  at  160°  for 
10- — 15  min.  and  cooled  to  the  ordinary  temperature 
under  a  pressure  of  4  atm.  in  nitrogen  yields  a  clear, 
colourless  glass,  which  softens  at  40°  and  becomes,  at 
60°,  a  thick,  viscous  liquid.  The  glass  is  stable  in 
dry  air  or  under  xylene,  but  eventually  crystallises, 
especially  if  traces  of  a  solvent  for  dextrose  are  present. 
Water  (10%)  or  sodium  acetate  (1%)  with  dextrose 
can  form  two -component  glasses  with  modified 
properties.  The  specific  heat,  coefficient  of  thermal 
expansion,  and  refractive  index  of  dextrose  glass  have 
been  determined  over  the  ranges  90 — 340°,  262—348°, 
and  7 — 77°  Abs.,  respectively.  Up  to  275°  Abs.,  the 
curve  relating  Cp  and  temperature  for  dextrose  glass  is 
slightly  higher  than  the  corresponding  curve  obtained 
by  Simon  (A.,  1922,  ii,  684)  for  crystalline  dextrose, 
but  over  the  range  275—287°  Abs,  there  is  a  sharp, 
62%  increase  in  the  values  of  Cp.  The  corresponding 
values  of  Cv  have  been  calculated.  The  coefficient  of 
thermal  expansion,  measured  by  a  dilatometrie 
method,  shows  a  sharp,  200%  increase  over  the  range 
293—303°  Abs.  Below  this  transition  region  the 
coefficient  for  the  glass  is  somewhat  greater  than  that 
for  the  crystalline  form,  which  is  uniform  at  the  value 
0*84  x  10"1  over  the  range  273—323°  Abs. ;  above  this 
region  it  is  identical  with  that  of  the  liquid.  The 
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refractive  Index-temperature  curve  shows  a  change  in 
slope  over  the  interval  20—30°,  L,  S.  Theobald. 

Thermal  decomposition  of  Bayer's  alumina. 
N.  Parravano  and  G.  Malquori  (Atti  R.  Accad. 
Lincei,  1928,  [vi],  7,  970 — 1 976). — Arrest  points  were 
found  at  190°,  270°,  and  450®  In  a  thermal  analysis  of 
an  alumina  of  composition  very  close  to  Al^G^SH^O. 
From  X-ray  spectrograms  of  this  alumina  taken  after 
heating  to  various  temperatures  it  is  inferred  that 
decomposition  occurs  in  stages,  giving  perhaps 
AI203,2H20,  and  certainly  A1203)H20,  the  final  pro¬ 
duct  being  anhydrous  alumina  of  a  high  density, 
which  therefore  differs  from  Blanc’s  alumina. 

If.  G.  Tryhorn. 

Effect  of  gelatin  on  the  polymorphic  trans¬ 
formation  of  mercuric  iodide.  J.  Sameshima 
(Bull.  Ghent.  Soc.  Japan,  1928,  3,  ISO— 191).— The 
transition  temperature  of  mercuric  iodide  (red*— 
yellow)  is  made  less  sharp  by  the  presence  of  gelatin. 
It  is  necessary  to  heat  considerably  above  127°  to 
transform  the  red  form  into  the  yellow,  whilst  the 
yellow  form  will  remain  unchanged  Indefinitely  at  the 
ordinary  temperature.  The  gelatin  acts  as  a  pro¬ 
tective  colloid  in  the  solid  phase.  Light  energy 
accelerates  the  change  of  mercuric  iodide  from  the 
metastable  to  the  stable  form.  A.  J,  Mee. 

General  theory  ol  distiEation  of  liquid  mix¬ 
tures  of  many  components  and  its  experimental 
verification.  Y.  Tsukamoto  (Japan.  J,  Chem., 
1920,  2,  129 — 147). — On  the  basis  of  the  kinetic 
theory  equations  have  been  derived  for  the  deter¬ 
mination  of  the  composition  of  the  liquid  and  gaseous 
phases  in  the  distillation  of  liquid  mixtures.  If 
Arv  N2  .  .  .  are  the  molecular  quantities  of  each  com¬ 
ponent  in  the  original  mixture,  and  nv  n2  .  ,  ,  those 
in  the  residual  liquid  mixture,  N2(l  jN1)KmlKi>  n3=: 

N^(ljN^)KmxK^  and  so  on,  Kp  K2  •  *  •  being  obtained 
from  the  expressions  K1=='\/mljM2  X  eL^RT je2'JnTi  K2~ 

.  .  .,  m2  .  .  .  being  the  mol.  wfcs.  and  Llt  L2  «  .  . 
the  molecular  latent  heats  of  evaporation.  If  the 
solution  is  non-ideal  the  partial  molecular  latent 
heat  of  evaporation  must  be  substituted  for  the 
molecular  latent  heat  of  the  pure  substance.  The 
equations  have  been  verified  experimentally  in  the 
system  benzene-chlorobenzene-bromobenzene  and 
can  also  be  applied  to  the  calculation  of  the  com¬ 
position  of  the  vapour  phase  in  equilibrium  with  a 
given  mixture.  Such  calculations  have  been  carried 
out  for  the  systems  oxygen-nitrogen,  nitrogen-argon, 
carbon  tetrachloride-alcohol,  chloroform-benzene,  and 
chloroform -met  hvl  alcohol.  M.  S,  Burr. 

Vapour  pressure  of  water  over  sulphuric  acid- 
water  mixtures  at  25°,  and  its  measurement  by 
an  improved  dew-point  apparatus.  J.  R.  I. 
Hepburn  (Proc.  Physical  Soc.,  1928,  40,  249—280).— 
A  critical  study  is  made  of  the  data  used  by  Wilson 
(cf.  B.,  1921,  421)  in  the  construction  of  a  mean  curve 
for  the  vapour  pressure  of  water  over  sulphuric  acid- 
water  mixtures  at  25°.  SorePs  observations  are  shown 
to  be  inconsistent  with  calculated  values  and  with 
determinations  using  an  improved  dew-point 
apparatus.  The  mean  curve  has  been  reconstructed 
and  a  table  of  the  most  probable  values  compiled. 

C.  J.  Smith  ells. 


Vapour  pressures  of  the  heptahydrate  and  the 
saturated  solution  of  sodium  sulphite.  K.  Ash 
(Abs.  Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1928,  7, 
83 — 84).— The  vapour  pressures  of  the  systems 
Na^SQ3,7Ho0-Na2S03,  Na2S0357H20-safc.  solution, 
and  Na2S03-sat.  solution  were  determined  between  15° 
and  50®  by  the  statical  method,  and  good  agreement 
with  the  calculated  values  was  found.  The  transition 
point  heptahydrate-anhydride,  determined  from  the 
point  of  intersection  of  the  three  vapour  pressure- tem¬ 
perature  curves,  is  33*0°  (33-49°  calc.).  J.  Grant. 

Chemical  equilibrium  in  the  vapour  of  a 
mixture  of  paraffins  and  unsaturated  hydro¬ 
carbons.  H,  A.  Wilson  (Proc.  Roy.  Soc.,  1928, 
A,  120,  247—251;  cf.  A.,  1927,  1139).— Uni 
saturated  hydrocarbons  containing  more  than  one 
double  linking  arc  considered  and  their  partial  pres¬ 
sures  In  the  mixture  calculated  by  making  use  of  their 
heats  of  formation  and  chemical  constants  in  Planck’s 
approximate  equation  for  the  equilibrium  constant. 
A  table  is  given  showing  the  percentage  of  unsaturated 
hydrocarbons  at  various  temperatures  and  pressures. 
The  equilibrium  in  the  formation  of  coke  from  oil 
is  discussed.  J.  L.  Buchan. 


Equilibrium  in  binary  systems  eresols- 
amines.  1ST.  A.  PuShin  and  L.  Sladovxc  (J.C.S., 
1928,  2474 — 2483). — Equilibrium  diagrams  for  <?-,  m-f 
or  p-cresol  paired  with  dime  thy  la  nil  ine,  p-toluidine, 
quinoline,  piperidine,  1  :  5-naphthylenediamine,  or 
carbamide  are  described.  These  indicate  the  form¬ 
ation  of  the  compounds  CO(NH2)2,o-C6H4Me*OH  (cf. 
Ivremann,  A.,  1907,  i,  912);  NPhMe9,o-CBH4Me*OH, 
m.  p.  -8°;  p-CsH4Me-HH2,o-C0H4Me*OH?  m.  p. 
p-C6H4Me*MK»,  -C«H4Me*OHs  m.  p.  12-9°: 

H  Me *NTT*  v-H  TT  Mp-OTT 

JjJ'  ^ £ Ih8iIh.L»'  ...» I..- ^ JLJLj 

C9H7N,o-CBH4Me-OH,  m.  p. 


20-5°; 


C8H7N,2o-C6H4Me*OH,  m.  p. 


m.  p. 

34-2° ; 

34-5° : 

C9H-K’,p-CnH4Me‘OH,  in.  31-8°;' 
C„H7N,2p-C,H4Me-OH,  m.  p.  24-5c; 
5HuN,2p-u6H4Me“OH,  m.  p.  42T  ; 

1 : 5-C10Hr>(h[H2)2,2|}-CGH4B’Ie*OH1  m.  p.  118°.  Di- 
methylaniline  and  p-cresol  do  not  combine. 

.  d.  Wilkins. 


Binary  systems  cadmium-antimony  and 
cadmium-lead.  E.  Abel,  O.  Redlich,  and  J. 
Adler  (Z.  anorg.  Chem.,  1928,  174,  257—268). — 
Thermal  and  micrographical  study  of  the  system 
cadmium-antimony  shows  that  the  compound 
Cd^Sbo  does  not  exist  in  a  stable  region.  The  activities 
of  the  components  in  the  cadmium-lead  system  have 
been  calculated  from  the  thermal  diagram  and  are  in 
agreement  with  E,M.F>  measurements.  Cadmium 
and  lead  are  not  soluble  in  one  another  to  any  appreci- 
able  extent  in  the  solid  phase.  H.  F.  Gillbe. 


Constitution  of  the  iron-tungsten  and  iron- 
molybdenum  alloys.  H.  Arnfelt  (Iron  and  Steel 
Inst.  Carnegie  SchoL  Mem.,  1928,  17,  1 — 21). — 
Portions  of  the  equilibrium  diagrams  for  these  systems 
have  been  investigated  microscopically  and  by  X-ray 
analysis.  The  crystalline  compound  Ee0W  has  a 
hexagonal  structure  and  when  it  is  in  equilibrium 
with  the  iron  phase  the  dimensions  of  the  lattice  are 
€^5=4*727  A,,  7*704  A.,  four  Fe2W  groups  being 

present  in  the  unit  cell.  This  compound  is  un- 
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stable  at  higher  temperatures  and  decomposes  some¬ 
where  between  1000°  and  1450° ;  it  forms  solid 
solutions  to  some  extent,  but  their  range  is  probably 
narrow.  Direct  determination  gave  the  density  as 
13  0.  A  second  compound,  Fe3W2,  is  formed  by  a 
periteetic  reaction  at  a  high  temperature,  and  has  a 
trigonal  lattice  with  parameters  0^=4*731  A.,  a2 — 
25*7  A.,  with  40  atoms  in  the  unit  cell,  the  density 
being  12-9.  This  also  is  associated  with  a  short 
range  of  solid  solutions.  The  iron-molybdenum 
system  contains  a  trigonal  compound,  Fe3Mo2, 
analogous  to  Fe3 W2 ;  the  lattice  parameters  are 
4*743  A.,  as=25‘63  A.,  with  40  atoms  to  the  unit 
cell.  This  compound  also  forms  solid  solutions  to  a 
small  extent.  There  is  no  iron-molybdenum  com¬ 
pound  corresponding  with  the  hexagonal  iron- 
tungsten  compound,  but  there  is  one  compound  and 
possibly  two  in  addition  to  the  trigonal  Fe3Mo2,  but 
these  have  not  been  isolated.  W.  Hume-Rothery. 

Fluorine  tension  of  metallic  fluorides  and  the 
chemical  constants  of  fluorine  and  hydrogen 
fluoride.  K.  Jellinek  and  A.  Run  at  (Z.  anorg, 
Chem.,  1928,  175,  281 — 320). — The  equilibrium 
conditions  for  the  reduction  of  silver,  cupric,  lead, 
nickel ous,  cobaltous,  ferrous  and  ferric,  cadmium, 
zinc,  chromic  and  ehromous,  and  manganous 
fluorides  by  hydrogen  at  temperatures  from  100°  to 
800°  have  been  determined.  The  equilibrium 
FeF2— H2  Fe+2HF  may  be  reached  from  either 
side,  and  the  same  is  probably  true  of  the  reduction 
of  manganous  and  ehromous  fluorides.  In  all  other 
cases,  however,  equilibria!!  can  be  reached  only  from 
the  hydrogen  side ;  this  is  probably  due  to  the  small 
rate  of  diffusion  of  hydrogen  fluoride  through  the  film 
of  fluoride  which  is  first  formed  on  the  surface  of  the 
metal,  that  of  hydrogen  through  the  film  of  metal 
formed  by  reduction  being  relatively  high.  The 
calculated  heats  of  formation  of  the  metallic  fluorides 
are  in  good  agreement  with  calorimetric  determin¬ 
ations.  The  ease  of  reduction  of  certain-  fluorides  is 
discussed  and  compared  with  that  of  other  halides. 
The  chemical  constants  of  hydrogen  fluoride  and  of 
fluorine  are  — •  l-0±0-3  and  q»0*7±0*3,  respectively. 

H.  F.  Gillbe. 

Ternary  system  lead-antimony-cadmium .  E. 
Abel,  0.  Redlich,  and  J.  Adler  (Z.  anorg.  Client., 
1928,  174.  269 — 280). — The  system  has  been 

thoroughly  investigated,  but  no  evidence  has  been 
obtained  for  the  existence  of  mixed  crystals. 

H.  F.  Gillbe. 

Equilibrium  in  the  systems  ZnS04“Na2S04- 
H.,0  at  0°  and  25° ;  MnS04-Na2S04-H00  at  0°, 
25%  and  35°  ;  and  CoSO^SO^HgO  at  25°. 
R.  M.  Caven  and  W.  Johnston  (J.C.S.,  1928,  2506 — 
2514;  cf.  A.,  1924,  ii,  683;  1927,  1142).— The 

recorded  solubility  data  show  the  range  of  exist¬ 
ence  of  the  double  salts  ZnSO4,NaoS04,4H20 , 
MnS04,RTa2S04,2H20,  and  CoS04,K2S04,6H20  at  #  the 
various  temperatures.  The  equilibrium  relations 
in  the  third  system  are  compared  with  those  shown 
by  the  corresponding  systems  in  which  cobalt  is 
replaced  by  copper  and  by  nickel.  F.  J.  Wilkins. 

Equilibrium  of  the  system  barium  carbide? 
barium  oxide,  carbon,  and  carbon  monoxide. 


M.  de  K.  Thompson  (Amer.  Electrochem.  Soc,, 
Sept.  1928.  Advance  copy,  16  pp.). — Equilibrium 
pressures  for  the  system  BaO+3C  —  RaCb+CO 
have  been  measured  at  three  temperatures  in  an 
Arsem  vacuum  furnace.  To  ensure  true  equilibrium 
with  carbon  monoxide  the  charge  was  made  in  the 
form  of  a  tube  using  a  double -walled  paper  con¬ 
tainer.  The  pressures  measured  were  corrected  for 
the  vapour  pressure  of  barium  oxide  (see  this  vol., 
1179).  The  equilibrium  pressure  was  found  to 
depend,  not  only  on  the  temperature,  but  also  on  the 
percentage  of  carbide  and  on  the  ratio  of  barium 
oxide  to  carbon.  This  indicates  that  the  three  solid 
substances  must  form  a  solid  solution.  Consistent 
results  were  obtained  at  1141°  and  1295°,  but  at 
1375°  dissociation  of  the  carbide  or  some  other 
disturbing  factor  entered.  H.  J.  T.  Ellingham. 

Thermodynamics  of  mixtures.  V.  Fischer 
(Z.  Physik,  1928,  50,  419—424;  cf.  this  voh,  955).— 
The  influence  of  temperature  and  volume  as  inde¬ 
pendent  variables  in  the  t her m ody na m i c  equations 
of  mixtures  is  examined.  Further,  the  bearing  of 
free  energy,  internal  energy,  and  heat  content  on  the 
equilibrium  conditions  for  a  mixture  of  two  com¬ 
ponents  is  discussed.  W.  E.  Downey. 

Derivation  o!  the  phase  rule.  0.  Redlich  (Z. 
anorg.  Chem.,  1928,  174,  281 — 284). — The  derivation 
postulates  that  for  two  closed  systems  in  equilibrium 
to  be  identical,  the  quantities  of  the  independent 
liases,  the  total  energy,  and  the  total  volumes  must 
e  equal ;  the  procedure  is  applicable  to  all  systems 
which  are  not  acted  on  by  any  external  force. 

H.  F.  Gillbe. 

Heat  of  combustion  of  benzoic  acid*  W.  A. 
Roth  (Z.  physikal.  Chem.,  1928,  136,  317 — 320). — 
Various  results,  are  compared ;  the  most  probable 
value  is  6323  g.-eal./g.,  weighed  in  air  against 
platinum  weights.  H.  F.  Gillbe. 

Heat  of  dissociation  of  oxygen  as  estimated 
from  photochemical  ozonisation.  0.  R.  Wulf 
(Proc.Nat.  Acad. Sci.,  1928, 14, 614 — 616). — The  heat  of 
dissociation  of  oxygen  in  the  photochemical  formation 
of  ozone  was  estimated  by  Warburg  (Z.  Elektrochem., 

1920,  26,  58)  from  the  energy  of  the  absorbed  wave¬ 
length  2070  A.,  and  by  Born  and  Gerlach  (Z.  Physik. 

1921,  5,  433)  from  the  wave-length  2530  A.  It  is 

supposed,  however,  that  molecules  are  dissociated, 
by  light  absorption  only  when  such  absorption  lies 
in  the  continuous  spectrum  that  stretches  to  shorter 
wave-lengths  from  the  point  of  confluence  of  a  band 
progression.  There  is  no  continuous  spectrum  in  the 
Schumann-Runge  band  system,  but  in  the  absorp¬ 
tion  by  gaseous  oxygen  under  pressure,  or  by  liquid 
oxygen,  wave-length  2070  A.  lies  in  such  a  continuous 
spectrum.  Apparently,  however,  it  refers  to  the 
dissociation  of  the  04  molecule  and  not  of  the  02 
molecule  (cf.  this  voh,  1168)  as  supposed  by  Warburg 
(loc.  cil .).  The  wave-length  2530 A.  does  not  lie 
in  a  continuous  spectrum,  and  therefore  cannot  be 
used  as  a  basis  for  the  determination  of  the  heat  of 
dissociation.  M.  S.  Bur  in 

Electronic  thermochemistry  of  inorganic  com¬ 
pounds.  A.  Berkenheim  (Z,  physikal.  Chem.,. 
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1928,  136,  231 — 258). — 1 The  arithmetical  relations 
existing  among  the  heats  of  formation  of  analogous 
inorganic  compounds  are  considered  in  the  light  of  the 
accepted  structure  of  atoms  and  molecules.  It  is 
shown  that  heats  of  formation  may  be  calculated  with 
considerable  accuracy  by  the  summation  of  terms 
due  respectively  to  heats  of  sublimation,  heats  of 
ionisation  or  dissociation,  and  the  work,  mechanical 
and  electrostatic,  of  bringing  together  the  component 
atoms  or  ions  of  the  compound,  F.  G.  Tryixobn. 

Method  of  conductivity  determination.  0, 
Redlich  (Z.  physikaL  Chem.,  1928,  136,  331 — 
352)  .—An  alternating* current  compensation  method 
has  been  developed  for  the  measurement  of  the  con¬ 
ductivity  of  solutions  of  electrolytes  with  imeoated 
electrodes.  It  is  said  that  the  error  is  about  0*02%. 

H.  F.  Gillbe. 

Light-sensitivity  of  commercial  selenium  cells. 
G.  P.  Barnard  (Proc,  Physical  Soe.,  1928,  40,  240— 
248). — : For  commercial  selenium  cells  the  change  in 
conductance  C  due  to  an  intensity  of  illumination  1 
is  given  by  Gael*,  where  %  varies  from  cell  to  cell, 
depending  on  the  construction.  A  sensitivity  curve 
for  a  Fournier  d’Albe  type  of  cell  is  given.  The 
change  in  conductance  of  selenium  cells  is  shown  to 
depend  on  the  amount  of  radiant  energy  received, 
and  not  on  the  number  of  foot  candles  incident  on  the 
cell.  For  equal  radiant  energy  the  action  of  the 
infra-red  is  relatively  much  weaker  than  that  of  some 
shorter  waves.  The  light-sensitivity  of  selenium  is 
attributed  to  changes  in  crystalline  structure, 

C.  J.  Smithells, 

Transport  numbers  of  ions  in  solid  sodium 
chloride  at  high  temperatures.  T.  E.  Phipps 
and  R.  T.  Leslie  (J,  Amer,  Chem.  Soe.,  1928,  50, 
2412 — 2421). — Between  410°  and  510°  the  transport 
number  of  the  sodium  ion  in  solid  sodium  chloride  is 
unity;  at  558°  it  is  about  0*57  and  it  gradually 
increases,  probably  because  of  polarisation  effects, 
to  0*72  at  6*55°.  The  change  from  uni-ionic  to  bi-ionic 
conductivity  occurs  in  the  temperature  region  in 
which  the  slope  of  the  conductivity  curve  (log  k 
against  1  jT)  is  doubled.  A  reversible  sodium 
electrode  is  described.  3.  K.  Tweedy. 

Theory  of  electrical  migration  of  ions,  J.  N. 
Mukherjee  (Nature,  1928.  122,  80S).— The  theory 
of  moving  boundaries  as  developed  by  Kohlrausch 
and  Weber  overlooks  the  unequal  transfer  of  the 
common  ion  at  the  boundary,  and  rests  on  a  mis¬ 
conception  of  the  conditions  on  the  "indicator”  side 
of  the  boundary.  A.  A.  Eldridge, 

Electrochemistry  of  the  proteins,  D.  M. 
Greenberg  (Amer.  Electrochem.  Soe,,  Sept.  1928. 
Advance  copy,  12  pp.), — Transport  numbers  have 
been  measured  for  solutions  of  casein  and  of  A,  B,and 
0  fibrin  in  0*1  Absolutions  of  various  acids  and  alkalis. 
These  proteins  are  deposited  on  the  cathode  or  the 
anode  according  as  the  solution  is  acid  or  alkaline, 
and  the  amounts  deposited  are  found  to  be  propor¬ 
tional  to  the  quantity  of  electricity  passed  and 
inversely  proportional  to  the  amount  of  acid  or  alkali 
per  g.  of  protein  in  the  solution.  For  casein  the 
weight  of  the  deposit  is  very  close  to  that  calculated 
on  the  assumption  that  all  the  acid  or  alkali  present 


Is  taken  tip  by  the  protein,  giving  positive  or  negative 
“  protein  ions  ”  which  are  discharged  at  100%  current 
efficiency ;  for  the  fibrins  considerably  lower  weights 
are  obtained.  The  transport  number  measurements 
indicate  that  the  only  carriers  of  the  current  are  the 
negative  protein  ion  and  the  alkali  metal  cation  in 
alkaline  solutions,  and  the  positive  protein  ion  and  the 
acid  anion  in  acid  solutions.  Thus,  for  casein  in 
various  alkali  hydroxide  solutions  the  equivalent 
ionic  conductivity  of  the  casein  ion  calculated  on  this 
assumption  is  practically  independent  of  the  nature 
of  the  cation,  and  has  the  high  value  of  44*5 ±2  at 
30°.  ‘  With  casein  in  solutions  of  alkaline-earth  hydr¬ 
oxides  abnormally  high  transport  numbers  (some¬ 
times  >1)  were  obtained,  indicating  the  formation 
of  complex  negative  ions  containing  the  alkaline- 
earth  metal.  This  result  agrees  with  the  observation 
that  milk  and  blood  normally  contain  more  dissolved 
calcium  than  would  be  expected  from  the  solubility 
of  the  phosphate  and  carbonate,  and  only  part  of  this 
calcium  will  diffuse  through  a  parchment  membrane. 

H.  J.  T.  Ellingham. 

JE.M.jF,  between  copper  and  its  amalgam  and 
the  reproducibility  of  the  copper  electrode.  M. 
Oku  (Abs.  Bulk  Inst.  Rhys.  Chem,  Res.  Tokyo,  1928, 
7,  84 — 86). — A  reproducible  copper  electrode  may  be 
prepared  by  electrolysis  of  a  0T  Jf -solution  of  copper 
sulphate  acidified  with  sulphuric  acid,  with  a  platinum 
cathode  and  a  copper  anode  at  a  current  density  of 
0*5 — 1-0  amp. /cm. 2  The  E.M.F.  of  the  combination 
Cu|CuS04  solution jCu  amalgam  (heterogeneous)  at  25° 
were  then  found  to  be  0*005 1 3 ±0-00005  volt  and 
0-00511  ±0*00003  volt  for  M-  and  0 *05 Jf -copper 
sulphate  solutions,  respectively,  and  dB[dT=* 
-—0*0000737  volt/lc  between  0°  and  40°.  Both  the 
electrode  and  amalgam  should  be  protected  from 
oxidation  bv  the  air.  J.  Grant. 

Oxidation  potential  of  the  qui nque  valent- 
tervalent  niobium  system.  II.  S.  J.  Ktehl  and 

D.  Hart  (J/Amer.  Chem,  Soe.,  1928,  50,  2337—2345; 

ef.  this  vol.,  846). —The  above  oxidation  potentials 
were  measured  at  25°  with  a  mercury  electrode  in  an 
atmosphere  of  hydrogen,  the  niobium  concentration, 
expressed  as  pentoxide,  being  0*024 M  and  0*012 Jf, 
Sulphuric  acid  was  present  at  the  concentrations  3-14, 
5*91,  and  9*87 M  and  the  corresponding  normal  elec¬ 
trode  potentials  were  —0*3780,  —0*3849,  and 

— 0*4261  volt.  The  results  confirm  the  tervalent 
nature  of  reduced  niobium.  S.  K.  Tweedy, 

Lead-mercurous  iodide  cell.  W.  0.  V  OSJE&  URG  H 
(J.  Amer.  Chem.  Soe.,  1928,  50,  2386— 2394).— The 

E. M.F.  at  15—40°  of  the  following  cells  :  Pb  amalgam 
(10  or  12*7%)|$Jf-KI  satd.  with  Pb+|rJf~KI+ 
PbI,+Hg2I2|Hg;  Pb  amalgam |soln,  satd.  with  PbL>+ 
CdlJHgX+sGlk  said,  with  Pbl2-f CdlyHg;  Cd 
amalgam ICdL  satd.  soln.]CdI2  satd*  soln .  +~Hg2J2| Hg, 
where  a:— 0-01 — 0*02,  are  given  by  77=0*3174$+ 
0*000129(1—25  )for  the  first  two  cells  and  £=0*41702+ 
0*000300(2—25)  for  the  third.  The  following  thermal 
data  are  calculated  (at  25°) :  Pb(-s)+Hg2I2(s)  — > 
PbIa(g)+2Hg(2),  AiL=  — 14,915  g.~cak,  A$==6*69 
g,«cal./l°,  AH—  — 12,920  g.-cal* ;  2Hg(Z)+I2(s)  — >■ 
HgoIoM,  AH—  — 28,939  g.-cal, ;  Cd(a)+HgoI2{^)  — > 
CdI,(fi)+2Hg(i),  A  JT—— 21,575  g.-cal.,  AS=o-3o 
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g.-cal./l0,  — 19,979  g.-cal. ;  Cd(s)+I2(s)  - — > 

CdI2(Z),  A //=— 48,918  g.-cal.  S.  K.  Tweedy. 

Capillary  phenomena  and  film  formation  in 
liquid  gallium.  A.  Frumkin  and  A.  Gorodetz- 
kaja  (Z.  physikal,  Chera.,  1928,  136,  215 — 227). — 
Measurements  have  been  made  at  30°  of  the  electro¬ 
capillary  curves  of  liquid  gallium  in  various  solutions, 
chiefly  of  potassium  chloride  to  which  different  amounts 
of  acid  or  alkali  had  been  added.  The  maximum 
surface  tension  of  592  absolute  units  occurs  in  iY- 
potassium  chloride+OTiYdiydrochloric  acid  solution, 
and  corresponds  with  an  interfacial  potential  of  0*9 
volt  between  the  gallium  and  a  normal  calomel 
electrode.  The  surface  tension  is  markedly  lowered  in 
the  presence  of  hydroxyl  ions,  the  maximum  value 
attained  in  jY-potassium  hydroxide  solution  being 
519  absolute  units.  At  a  certain  polarisation  poten¬ 
tial,  which  approaches  the  cathodic  end  of  the  curve 
as  the  alkalinity  of  the  solution  increases,  a  solid  but 
elastic  film  forms  on  the  surface  of  the  gallium,  which 
causes  the  surface  tension  to  fall  gradually  to  a  very 
low  value.  Similar  films  may  be  produced  on  the 
surface  of  gallium  drops  by  atmospheric  oxygen  or  by 
nitric  acid.  F.  G.  Tryhorn. 

Measurement  of  the  electrokinetic  potential 
on  proteins  by  the  streaming  potential  method, 
D.  R.  Briggs  (J.  Amer.  Chem.  Soc.,  1928,  50,  2358 — 
2363). — Dilute  egg-albumin  solutions  containing 
lithium  chloride  and  hydrochloric  acid  and  having  a 
fn  range  of  3*6— 7*5  were  forced  through  a  diaphragm 
of  quartz  powder,  the  surface  of  which  had  previously 
been  saturated  with  albumin  so  that  the  diaphragm 
behaved  as  though  it  were  wholly  composed  of  protein, 
and  the  electrokinetic  potentials  were  measured  in 
the  manner  previously  described  (this  vol.,  713).  The 
results  are  in  agreement  with  the  eataphoretic  experi¬ 
ments  of  Abramson  {ibid,,  364)  between  pa  3*8  and  5*2. 
The  divergence  beyond  this  range  is  primarily  a  con¬ 
centration  effect,  although  the  nature  of  the  ions 
present  may  have  some  effect.  The  method  may  be 
used  to  measure  the  isoelectric  point  of  a  water-soluble 
protein.  S.  K.  Tweedy. 

Electrocapillary  phenomena  in  amalgams. 
I.  Thallium  amalgams.  A.  Frumkin  and  A. 
Gorodetzkaja  (Z.  physikaL  Chem.,  1928,  136,  451— 
472).— The  electrocapillary  curves  of  thallium  amal¬ 
gams  of  various  concentrations  in  solutions  of  sodium 
sulphate  and  other  salts  and  of  thioearbamide,  isoamyl 
alcohol,  and  pyrogallol  have  been  measured  by  the 
capillary  electrometer  method  of  Gouy.  The  curves 
do  not  coincide  with  those  of  pure  mercury,  the 
maximum  being  displaced  in  the  direction  of  higher 
cathodic  polarisation.  In  A7-sodium  sulphate  solution 
the  displacement  of  the  maximum  is  0*45  volt  for  a 
41  *5%  thallium  amalgam.  The  value  of  the  maximum 
surface  tension  falls  at  first,  then  passes  through  a 
minimum,  and  finally  increases  with  increasing  thall¬ 
ium  content.  The  curves  are  affected  in  the  same  way 
as  the  mercury  curves  by  the  electrolyte  concentration 
and  by  the  presence  of  capillary-active  substances. 
The  results  are  discussed  from  the  point  of  view  of  the 
Gibbs  theory  of  surface  phenomena.  The  amount  of 
thallium  adsorbed  is  a  function  of  </>,  the  P.D.  at  the 
boundary  amalgam  /solution.  For  small  values  of  <f>  the 


adsorption  is  positive,  but  gradually  becomes  negative 
with  increasing  values  of  0.  J.  Walker. 

Mechanism  of  homogeneous  gas  reactions.  I. 
Effect  of  Mack-body  radiation  on  a  molecular 
beam  of  nitrogen  pentoxide.  F.  0.  Rice,  H.  C. 
Urey,  and  R.  N.  Washburne  (J,  Amer.  Chem.  Soc., 
1928,  50,  2402 — 2412). — Reaction  kinetics  involve 
three  simultaneous  processes,  viz.,  absorption  and 
emission  of  radiation,  intermoleeular  collision,  and 
molecular  collision  with  the  walls  of  the  vessel. 
Methods  of  separating  these  effects  arc  outlined. 
Experiments  are  described  in  which  a  molecular  beam 
of  nitrogen  pentoxide  is  passed  through  a  furnace  at 
793°  Abs.  under  such  conditions  that  intermoleeular 
collisions  and  collisions  with  the  walls  are  eliminated. 
No  decomposition  occurs.  The  probability  of  absorp¬ 
tion  of  radiation  by  a  nitrogen  pentoxide  molecule  is 
calculated ;  the  experimental  result  is  in  agreement 
with  the  theorv  (cf.  Mayer,  this  vol.,  140). 

S.  K.  Tweedy. 

Homogeneous  gas  reactions  at  high  con¬ 
centrations.  I.  Decomposition  of  hydrogen 
iodide.  G.  B.  Kistiakowsky  (J.  Amer.  Chem.  Soc., 
1928,  50,  2315 — 2332). — The  kinetics  of  the  thermal 
decomposition  of  hydrogen  iodide  at  300°  and  321° 
has  been  investigated  at  concentrations  between  0*02 
and  7  mol./litre.  The  results  agree  with  those  of 
Bodenstein  (A.,  1899,  ii,  637)  to  within  4%,  indicating 
that  in  each  case  a  true  homogeneous  reaction  rate  has 
been  measured.  The  reaction  is  strictly  bimoleeular, 
even  when  the  gases  are  intensively  dried  ;  the  increase 
in  the  “  constant  ”  at  concentrations  greater  than 
1  mol./litre  is  probably  to  be  attributed  to  the  number 
of  bimoleeular  collisions  not  being  proportional  to  the 
square  of  the  concentration.  Allowance  for  this  is 
made  with  the  aid  of  van  der  Waals’  theory,  whence 
the  value  3*33  X  10"8  era.  is  derived  for  the  diameter 
of  the  hydrogen  iodide  molecule.  Calculations  based 
on  activation  data  indicate  that  the  cross-sections  of 
effective  reacting  (activated)  molecules  are  smaller 
than  those  of  the  normal  molecules.  A  method  of 
deciding  the  origin  of  the  activation  energy  is  out¬ 
lined.  S.  K.  Tweedy. 

Velocity  of  flame  in  complex  gaseous  mixtures 
of  low  inflammability  in  closed  vessels.  K. 
Ytjmoto  (Abs.  Bull.  Inst.  Rhys.  Chem.  Res.  Tokyo, 
1928,  7,  93). — The  velocity  of  flame,  determined 
kinematographieally  in  mixtures  of  carbon  monoxide 
or  hydrogen  with  a  large  excess  of  air  is  constant  in 
the  former  but  not  in  the  latter  ease.  The  mean 
velocities  are  almost  equal,  but  are  less  than  those 
obtained  for  complex  mixtures  of  both  gases  with  air. 

J.  Grant. 

Gaseous  combustion  at  high  pressures.  XI. 
Influences  of  hydrogen  and  steam  on  the  ex¬ 
plosion  of  carbonic  oxide-air  etc.  mixtures. 

W.  A.  Bone.  D.  T.  A.  Townend,  and  G.  A.  Scott 
(Proc.  Roy.  Soc.,  1928,  A,  120,  546 — 563).— A 
repetition  and  extension  of  the  work  of  Bone  and 
Haward  (cf.  B,,  1921,  802)  with  isothermic  2{mH0~h 
?iCO )  +  02 + 3 * 7 6N2  mixtures  (where  m+w= 1).  The 
peculiar  effect  of  successive  replacements  of  carbon 
monoxide  by  hydrogen  previously  observed  is  con¬ 
firmed,  but  it  is  found  to  require  a  hydrogen  content 
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exceeding  0*65%  in  the  mixture  fired.  It  is  of  the 
nature  of  a  ts  knock  ”  effect,  which  mav  be  eliminated 
by  raising  the  bomb  temperature  to  100°  without 
altering  the  charge  density.  Under  these  conditions, 
it  is  found  that  after  the  first  1%  of  hj^drogen  has 
definitely  catalysed  the  carbon  monoxide  combustion 
up  to  a  certain  velocity  (about  twice  that  of  the  well- 
dried  2CO  +  02+3‘76N2  mixture),  further  amounts  of 
hydrogen  produce  merely  an  “  additive  ”  accelerating 
effect*  An  investigation  of  the  influence  of  steam  on 
the  rate  of  pressure  development  in  theoretical  carbon 
monoxide-air  explosions  at  initial  pressures  of  32*2 
and  644  atm.,  respectively,  and  with  the  bomb 
chamber  at  100°,  showed  that,  whereas  the  first  small 
successive  additions  of  steam  markedly  accelerated  the 
rate  of  increase  of  pressure,  optimum  conditions  were 
nearly  reached  in  each  case  when  about  1%  of  steam 
had  been  added.  Evidence  is  cited  which  indicates 
that  the  role  of  the  steam  in  such  circumstances  is  not 
chemical,  in  the  sense  of  its  being  continually  decom¬ 
posed  and  regenerated.  The  addition  of  a  small 
quantity  of  hydrogen  has  a  greater  effect  than  its 
equivalent  of  steam  in  accelerating  the  explosion  of  a 
carbon  monoxide-air  mixture  at  high  pressures,  the 
purely  catalytic  effect  of  hydrogen  probably  exceed¬ 
ing  that  of  steam  under  the  same  conditions.  The 
progressively  increasing  lag  in  the  pressure  rise  always 
observed  in  theoretical  carbon  monoxide-air  explosions 
at  high  initial  pressures,  irrespective  of  the  hygro¬ 
scopic  condition  of  the  medium,  is  principally  a  nitrogen 
effect,  since  it  is  not  observed  at  all  when  the  nitrogen 
is  replaced  by  its  volume  equivalent  of  either  carbon 
monoxide  or  argon*  L.  L.  Blrcumshaw. 

Gaseous  combustion  at  high  pressures,  XII, 
Influence  of  steam  and  temperature,  respectively, 
on  the  14  explosion  limits  "  of  carbonic  oxide-air 
mixtures.  W.  A,  Bone,  IX  M,  Newitt,  and  C,  M* 
Smith  (Proc*  Roy.  Soc.,  1928,  A,  120,  563—572;  cf. 
this  voL,  248), — Carbon  monoxide-air  mixtures  were 
fired  at  a  temperature  of  100°  at  either  32*2  or  64*4 
atm.  initial  pressure,  either  (1)  in  a  “  well-dried  ” 
condition  (moisture  content  <0*02%),  or  (ii)  in  an 
80%  saturated  condition  (moisture  content  2*24  or 
1*12%,  according  to  the  initial  pressure).  The  results 
show  that  the  effect  of  drying  is  to  lower  the  explosion 
range  at  the  high  initial  pressures  employed.  In  the 
case  of  “  moist  13  mixtures,  the  effect  of  doubling  the 
pressure  is  to  shift  each  limit  slightly  downwards 
without  narrowing  the  explosion  range,  but  with  the 
"  dry  mixture,  the  explosion  range  is  definitely 
narrowed  by  increasing  the  initial  pressure.  On  com¬ 
parison  of  the  results  with  those  of  the  previous 
“  dry  5J  experiments  {loc.  cit),  it  appears  that  the 
influence  of  temperature  is  to  widen  the  explosion 
range.  L.  L.  Bircumshaw. 

Kinetics  of  the  reaction  between  hydriodic  and 
iodic  acids,  E*  Abel  and  JC  Helper  dino  (Z. 
physikal.  Chem*,  1928,  136,  186—194;  cf.  Abel  and 
Stadfer,  A.,  1926,  1009).— The  previous  treatment 
of  this  reaction  has  been  amended,  since  it  is  found 
that  with  very  small  iodine-ion  concentrations  the 
reaction  velocity  is  proportional  to  the  first  and  not 
to  the  second  power  of  the  concentration, 

F.  G.  Tbyhobn. 


Mechanism  of  reactions  between  hydrogen 
peroxide,  iodine,  and  iodine  ions,  E*  Abel  (Z. 
physikal  Chem,,  1928,  136,  161—182;  A,,  1921,  ii, 
180),— The  complete  reactions  occurring  among  these 
reactants  can  be  expressed  by  the  two  independent 
and  simultaneous  reactions,  H202+2KI=2H20+ 
I2  and  Ho02+I2=2HI+02.  An  analysis  of  earlier 
experimental  results  shows  that  an  important  part  is 
played  by  the  intermediate  production  of  hypoiodous 
acid  which  functions,  according  to  the  concentrations 
of  the  main  reactants,  either  as  a  reactant  or  resultant 
in  a  number  of  subsidiary  and  simultaneous  reactions. 
The  hypoiodous  acid  is  formed  primarily  by  the  inter¬ 
action  of  hydrogen  peroxide  and  hydriodic  acid; 
H202+HI-HI0+H20  and  may  then  react  either 
with  additional  hydrogen  peroxide :  H202*t-HI0== 
HI+H20+02,  or  with  hydriodic  acid  :  HIO+HI= 
H20+I2.  On  the  other  hand,  hypoiodous  acid  may 
be"  formed  by  a  hydrolytic  reaction  from  the  free 
iodine:  I2+01T— F+HIO.  The  last  two  reactions 
are  catalysed  by  hydrogen  peroxide.  The  kinetics  of 
this  complicated  series  of  reactions  are  considered  and 
differential  equations  have  been  obtained  which  repre¬ 
sent  satisfactorily  the  experimental  results* 

F.  G.  Tbyhobn. 

Kinetics  of  nitrous  acid.  V.  Nitrous  acid- 
nitric  acid-nitric  oxide  reaction*  E,  Abel,  H. 
Schmid,  and  S.  Rabab  (Z.  physikal.  Chem*,  1928, 
136,  419—429;  cf.  this  voL,  374,  847).— The  kinetic 
data  for  the  two  opposed  reactions  represented  by 
SIINOg  +N(y + 2NO + H20  have  been  applied 

in  the  interpretation  of  the  kinetics  of  the  reaction  in 
which  both  are  involved.  The  velocity  equation 

=F  5(  HN02)  /c«~  ±  bt  [HN03]<  /Pko2  =F 

&2[HN 02] [HP ] [N 03']  for  the  decomposition  or  form¬ 
ation  of  nitrous  acid  has  been  verified, 

0.  J.  Walker. 

Kinetics  of  nitrous  acid.  VI.  Relation 
between  equilibrium  and  kinetics  of  the  nitrous 
acid-nitric  acid-nitric  oxide  reaction.  E*  Abel 
and  H.  Schmid  (Z.  physikal.  Chem.,  1928, 136,  430— 
436;  cf,  preceding  abstract). — From  the  velocity 
coefficients  of  the  two  opposed  reactions  the  “  equili¬ 
brium  constant  ”  M^m[NO/]PN€,y[HN€k2f  Is 
determined.  Ke  increases  with  increasing  ionic  con¬ 
centration.  Bronsted’s  theory  of  reaction  velocity  is 
applied  to  the  reaction.  O.  J.  Walker. 

Role  of  phosphates  in  oxidation  of  dextrose* 
A.  N.  Kafpanna  (J.  Indian  Chem.  Sow,  1928,  5, 
387 — 390). — The  reaction  between  dextrose  (1  mol.) 
and  iodine  (1  mol.)  takes  place  only  at  pn>7,  either 
in  absence  or  in  presence  of  phosphates.  At  constant 
alkalinity  the  rate  of  oxidation  is  independent  of  the 
concentration  of  phosphate,  and  increases  with  in¬ 
crease  in  pit.  The  rate  of  decomposition  of  aqueous 
hydrogen  peroxide  solution  at  60°  has  been  studied  in 
presence  of  phosphate  buffers  at  pK  7*6  and  7*8*  I  his 
decomposition  is  also  independent  of  the  phosphate 
concentration  and  increases  with  increased  alkalinity* 
It  is  concluded  that  no  hexose-phosphate  or  hydrogen 
peroxide-phosphate  complexes  are  formed  in  solution. 

H.  Burton. 

Rate  of  hydrolysis  of  some  ap-oxy-compounds 
in  acid  solution*  O*  Wo  be  (Svensk  Kem.  Tidskr., 
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1928,  40,  221 — 226). — The  hydrolysis  of  a  solution  of 
glyeide  at  25°  by  means  of  perchloric  acid  has  been 
examined,  the  progress  of  the  reaction  being  followed 
by  employing  a  dilatometer,  since  a  considerable  con¬ 
traction  in  volume  occurs.  The  reaction  is  strictly 
unimolecular,  the  velocity  coefficient  being  between 
that  obtained  for  ethylene  oxide  and  epichlorohy drin . 
The  above  method  could  not  be  used  in  the  ease  of 
cis-  and  Zra?is-ethyleneoxide-aj3-dicarboxylic  acids,  the 
rate  of  hydrolysis  being  too  slow  at  the  ordinary 
temperature,  so  that  here  the  course  of  the  reaction 
was  followed  by  means  of  conductivity  measurements, 
the  solutions  being  contained  in  a  special  closed  cell 
immersed  in  a  thermostat  at  97-7°.  The  results  in  the 
case  of  the  cis- acid  do  not  exhibit  the  customary 
parallelism  between  the  hydrogen -ion  concentration 
and  the  velocity  coefficient,  the  latter  increasing  with 
the  degree  of  dissociation.  The  irans- acid  is  hydrolysed 
more  slowly  than  the  ci.?-,  yielding  a  mixture  of  tartaric 
and  mesotartaric  acids,  whereas  the  cis-acid  gives 
only  the  former.  Measurements  carried  out  at  25° 
showed  that  the  above  acids  have  larger  primary 
dissociation  constants  than  those  obtained  from  the 
isomeric  hydroxymaleic  and  hydroxyfu marie  acids, 
and  that  these  constants,  unlike  those  of  tartaric  acid 
itself,  diminish  markedly  with  rise  of  temperature. 

H.  F.  Harwood. 

Velocity  of  reaction  between  amylene  and  tri¬ 
chloroacetic  acid  in  different  solvents.  L.  M. 
Andreasov  (Ukraine  Okem.  J.,  1928,  3,  209 — 218). — 
The  velocity  of  reaction  between  amylene  and  trichloro¬ 
acetic  acid  is  greatest  in  benzene,  less  in  nitrobenzene, 
chloroform,  carbon  disulphide,  and  is  least  in  carbon 
tetrachloride.  The  velocity  coefficients  of  the  reaction 
diminish  steadily  in  all  solvents,  owing  to  the  form¬ 
ation  of  a  double  compound  between  amyl  chloro- 
acetate  and  chloroacetic  acid.  It.  Truszkowski. 

Velocity  of  esterification  of  amides  in  alcohol. 
H.  A.  Taylor  and  T.  W.  Davis  (J.  Physical  Chem., 
1928,  32,  1467— 1480;  cf.  Reid,  A.,  1909,  ii,  650).— 
The  velocity  of  esterification  of  form  amide,  acetamide, 
propionamide,  and  benzamide  in  dry  and  in  aqueous 
solutions  of  ethyl  alcohol,  with  hydrogen  chloride  as 
catalyst,  has  been  measured.  The  reactions  appear  to 
be  bimoleeular,  and  form  amide  seems  to  contain  a 
tautomeride  which  catalyses  its  esterification.  Small 
concentrations  of  neutral  salt  are  without  marked  effect 
on  the  velocity  of  reaction,  but  the  addition  of  small 
quantities  of  water  has  an  accelerating  effect  which 
reaches  a  maximum  at  8—12%.  Stieglitz’s  suggestion 
(J-  Amer.  Chem,  Soc.,  1910,  32,  221)  that  the  catalytic 
effect  of  an  acid  is  due  to  the  transformation  of  a 
weaker  into  a  stronger  base  is  extended  to  explain  the 
inhibiting  or  accelerating  effect  of  water  in.  various 
reactions.  L.  S,  Theobald, 

Spontaneous  and  linear  crystallisation 
velocity  in  binary  mixtures.  W.  Rawitzer  (Z. 
anorg.  Chem.,  1928, 175,  321 — 334). — Parallel  relation¬ 
ships  exist  for  supercooled  fused  masses  between  the 
velocity  of  crystallisation  and  the  velocity  of  nucleus 
formation  on  the  one  hand  and  the  concentration  on 
the  other,  in  contradistinction  to  the  differing  relation¬ 
ships  of  the  latter  quantities.  Application  of  this 
result  to  simple  binary  mixtures  shows  good  agree¬ 


ment  with  the  experimental  determinations  of 
Tammann  and  Botschwar  (A,,  1927,  196).  Measure¬ 
ments  with  the  binary  system  palmitic  acid-stearic 
acid  indicate  that  the  relationship  is  accurately  valid 
only  for  simple  systems,  and  must  be  modified  for 
complex  systems.  H.  F.  Gillre. 

Corrosion  of  chemical  lead.  D.  W.  Jones. — 
See  B.,  1928,  786. 

Corrosion  at  discontinuities  in  metallic  pro¬ 
tective  coatings.  U.  R,  Evans. — See  B.,  1928,  751. 

Phenomena  of  corrosion  of  iron  and  steel.  A, 
Herrero  and  M.  be  Zueiria. — Sec  B.,  1928,  751. 

Resistance  of  pure  chr  omium-nickeDir  on 
alloys  to  corrosion  by  acids.  W.  Guertler  and 
W.  Ackermann.— See  B.,  1928,  753. 

Acid  and  basic  catalysis.  J.  N.  Bronstbd 
(Svensk  Kem.  Tidskr,,  1928,  40,  230 — 233). — The 
phenomena  of  acid  and  basic  catalysis  are  discussed 
in  the  light  of  the  author’s  conception  of  the  nature 
of  acids  and  bases,  the  view  being  taken  that  the 
catalytic  effect  is  to  be  ascribed,  not  particularly  to 
the  hydrogen  and  hydroxyl  ion,  but  to  the  action  of 
acid  and  basic  molecules  in  general  (cf.  J.  Amer. 
Chem.  Soc.,  1927,  49,  2554).  H.  F.  Harwood. 

Conversion  of  thiosulphates  into  polythionates 
with  the  aid  of  catalysts.  A.  Kurtenacker  and 
A.  Czernotzky  (Z.  anorg.  Chem.,  1928,  175,  367 — 
382). — The  quantity  of  polythionate  produced  during 
the  decomposition  of  JV- sodium  thiosulphate  solution 
by  hydrogen  chloride  diminishes  as  the  acid  con¬ 
centration  is  increased.  Mercuric  chloride,  lead 
acetate,  bismuth  trichloride,  sodium  tungstate,  or 
sodium  sulphide  solutions  have  no  marked  influence 
on  the  reaction.  On  acidifying  a  thiosulphate  solu¬ 
tion  which  contains  a  small  quantity  of  arsenite  or 
arsenate,  a  strong  odour  of  hydrogen  sulphide  is 
produced,  which  is  rapidly  replaced  by  that  of  sulphur 
dioxide ;  after  some  minutes  a  precipitate  of  sulphur 
and  arsenious  sulphide  commences  to  form.  For 
constant  arsenic  content,  approximately  equal  quan¬ 
tities  of  tetra-  and  penta-thionate  arc  formed  at  low 
acid  concentrations ;  at  moderate  concentrations 
pentathionate  alone  is  produced,  whilst  with  higher 
concentrations  pent  a-  and  hexa-fhionatos  are  obtained. 
At  constant  acid  concentration  an  increase  of  the 
quantity  of  arsenate  in  the  solution  results  in  the 
formation  of  more  tetrathionate,  probably  on  account 
of  partial  neutralisation  of  the  acid  present  by  the 
arsenite  solution.  Although  an  excess  of  arsenic  acid 
should  convert  all  the  thiosulphate  into  tetrathionate, 
some  pentathionate  appears  to  be  formed.  Arsenious 
sulphide  has  no  influence  on  the  thiosulphate  decom¬ 
position,  and  arsenic  trichloride  but  little.  TervaJent 
antimony  has  much  less  effect  than  has  arsenious  acid, 
whilst  with  molybdic  acid  the  yield  of  polythionate  is 
very  small ;  in  presence  of  stannic  chloride  consider¬ 
able  q  uantities  of  polythionate  are  produced. 

H.  F.  Gillbe. 

Oxidative  catalytic  action  of  iron.  O.  War¬ 
burg  (Biochem.  Z.,  1928,  195,  241 — 242). — The 
theory  of  Handovsky  (this  voL,  718)  that  it  is  not  iron 
but  the  hydrogen  dissolved  in  it  which  combines  with 
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atmospheric  oxygen  forming  hydrogen  peroxide,  and 
thus  effects  the  oxidation  of  amino-acids,  is  discredited. 

P.  W.  Clutterbuck. 

Autoxidation  and  anti  oxygenic  action.  XXX. 
Autoxidation  and  polymerisation  of  chloral  : 
action  of  light.  XXXI,  Autoxidation  and  poly¬ 
merisation  of  chloral  :  action  of  various 
catalysts,  C.  Mourett,  C.  Dueraisse,  and  G. 
Bebchet  (Bull.  Soe.  chim.,  1928,  [iv],  43, '942— 957, 
957 — 962). — XXX.  The  autoxidation  ol  chloral  in 
presence  of  oxygen  has  been,  studied  by  following  the 
increase  in  pressure  resulting  from  the  formation  of 
the  gaseous  products  hydrochloric  acid,  carbon  dioxide, 
and  carbonyl  chloride.  The  process  is  autocatalytic 
and  depends  on  the  initial  formation  by  the  action  of 
light  of  a  catalyst,  which  is  probably  an  oxidation 
product.  The  reaction  can  then  proceed  in  the  dark. 
Reaction  with  oxygen  appears  to  take  place  in  two 
ways,  viz.,  CCJ3‘CH0  +  0-CCl3-C02H  and  CCI3*CHO+ 
02=C0C12+HC1+C02,  although  the  latter  unusual 
type  of  reaction  is  not  confirmed  quantitatively.  The 
mechanism  of  the  formation  of  these  gaseous  products 
is  discussed.  Chloral  hydrate  does  not  undergo 
autoxidation  unless  it  is  first  dehydrated. 

XXXI.  The  autoxidation  of  chloral  is  inhibited  by 
a  large  variety  of  substances,  e.g.s  phenols,  aromatic 
amines,  sulphur,  iodine,  etc.  (anti oxygenic  catalysts). 
These  substances  also  inhibit  the  spontaneous  poly¬ 
merisation  of  chloral  to  meiaehloraL 

O.  J.  Walker. 

Thermal  decomposition  of  ammonia  on  mixed 
surfaces  of  tungsten  and  platinum.  R.  E.  Burk 
(Proc.  Nat.  Acad,  ScLf  1928,  14,  801— 602).—' The 
catalytic  effect  on  the  decomposition  of  ammonia  of 
a  surface  alloy  of  platinum  and  tungsten,  prepared  by 
evaporating  one  metal  from  a  spiral  on  to  a  filament 
of  the  other  metal  mounted  axially  within  it,  is  greater 
than  that  of  an  equal  surface  of  either  constituent. 
The  temperature  coefficient  for  the  mixed  surfaces  is 
also  smaller  than  for  either  of  the  metals  alone,  in 
agreement  with  the  generally  accepted  view  that  the 
accelerating  effect  of  a  contact  catalyst  is  due  to  a 
lowering  of  the  heat  of  activation.  The  “  promoter 
action  ”  is  considered  to  be  due  to  the  fact  that 
tungsten  adsorbs  nitrogen  more  strongly  than 
hydrogen,  whilst  the  opposite  is  true  for  platinum. 
I  he  strain  exerted  by  the  mixed  surface  on  the 
ammonia  linking  is  thus  much  greater  than  that  pro¬ 
duced  by  one  metal  alone.  The  results  suggest  that, 
in  the  catalysis  of  the  decomposition  of  ammonia,  no 
other  action,  e.g*,  atomic  distortion  (cf,  this  vol.,  27 ; 
A.,  1920,  915),  is  concerned.  M.  S.  Burr. 

Decomposition  of  hydrogen  peroxide  at  sur¬ 
faces.  W.  M.  Wright  and  E.  K,  Rideal  (Trans. 
Faraday  Soc,,  1928,  24,  530 — 538} . — Experiments 
were  made  to  find  an  explanation  for  the  varying 
effects  of  adding  traces  of  acids  or  alkalis  on  the  reaction 
rate  for  a  number  of  different  surfaces.  Fair  agree¬ 
ment  was  found  between  the  amount  of  acid  or  alkali 
which  must  be  added  to  give  a  maximum  rate  of 
decomposition  and  that  required  to  neutralise  the 
electrokinetic  potential  at  the  solid-liquid  interface. 
This  potential  was  determined  by  the  electro- endos- 
motic  .method,  and  the  reaction  rate  by  measuring 


the  rate  of  evolution  of  oxygen.  Tungstic  acid  showed 
certain  abnormalities,  probably  associated  with  the 
formation  of  soluble  pertungstic  acid.  The  alteration 
in  reaction  rate  can  likewise  be  effected  by  the  addition 
of  multivalent  ions  such  as  aluminium  chloride.  At 
high  concentrations  the  effects  of  poisoning  by  the 
adsorbed  salt  can  be  observed.  The  fraction  of  the 
surface  of  charcoal  capable  of  effecting  the  decomposi¬ 
tion  is  much  larger  than  that  capable  of  effecting 
oxidation  of  organic  acids.  N.  M.  Enron. 

Thermal  decomposition  of  hydrogen  peroxide. 
W.  M.  Wright  (Trans.  Faraday  Soc.,  1028,  24,  539 — 
542). — The  surface  of  glass  treated  with  acids  was 
known  to  be  partly  converted  into  silica  gel.  Since 
the  rate  of  decomposition  of  hydrogen  peroxide  on 
glass  in  presence  of  silver  nitrate  is  approximately 
proportional  to  the  amount  of  silver  adsorbed,  inves¬ 
tigation  was  made  as  to  whether  the  silver  which  is 
catalytically  active  is  in  the  form  of  silver  silicate. 
The  rate  of  decomposition  of  hydrogen  peroxide  on 
silica  gel  and  on  silver  silicate  was  studied.  The 
former  has  only  slight  catalytic  activity,  but  this  is 
greatly  increased  in  presence  of  silver  nitrate,  and  by 
further  addition  of  a  trace  of  alkali  is  increased  several 
hundred  times.  Silver  silicate  caused  a  very  rapid 
decomposition  of  the  peroxide,  probably  through  an 
intermediately  formed  silver  oxide.  The  catalytic 
properties  of  glass  in  contact  with  silver  nitrate  are 
ascribed  to  the  formation  of  traces  of  silver  silicate. 

N.  M.  Bugh. 

Catalysis  of  solid-phase  reactions  hj  solids. 
S.  Roginski  and  E.  Schulz  (Ukraine  Chem.  J.,  1928, 
3,  177 — 207 ) . — Moles  and  Crespi’s  view  that  the 
thermal  decomposition  of  solid  potassium  perman¬ 
ganate  is  of  an  autocatalytic  nature  (A,,  1925,  ii, 
877)  is  confirmed,  and  shown  also  t-o  apply  to  that 
of  ammonium  dichromate.  Ostwald’s  equation  is 
inapplicable  to  the  kinetics  of  the  former  reaction, 
the  velocity  of  which  over  the  first  section  of  the 
autocatalytic  curve  is  better  expressed  by  K=(xfi— 
where  x  is  the  mass  of  substrate  decom¬ 
posed  at  time  L  This  equation  gives  fair  agreement 
with  experiment  where  the  permanganate  is  finely 
powdered,  but  not  where  whole  crystals  are  taken,  as 
in  the  latter  case  the  number  of  active  centres  present 
is  small,  making  the  incubatory  period  comparatively 
long.  An  analogous  equation  is  derived  for  the  third 
section  of  the  curve  expressing  diminishing  velocity, 
which  gives  satisfactory  agreement  with  experiment 
for  powdered  substrate,  and  fair  agreement  with 
crystalline  substrate.  The  catalytic  action  of  a 
number  of  metallic  oxides  on  the  decomposition  of 
potassium  permanganate  is  in  the  order  of  intensity 
NiO > CuO > A1203> CdO ,  and  their  action  is  most 
marked  below  400°.  At  temperatures  much  above 
this,  the  catalytic  action  of  the  above  substances 
undergoes  inversion,  the  reaction  being  retarded  in 
their  presence,  both  for  potassium  permanganate  and 
for  ammonium  dichromate.  This  effect  is  explained 
as  being  due  to  the  high  thermal  capacity  of  these 
catalysts  at  high  temperatures.  R.  Teuszkowski. 

Stationary  nickel  catalyst  for  a  continuous 
hydrogenation  process,  A.  Svizttin  (Masloboino- 
Zhir.  Delo,  1928,  No.  3,  25— 27).— Iron  ware  is  coated 
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electrolyfcieally  with  a  smooth  layer  of  nickel,  on  which, 
by  increasing  the  current  density,  a  layer  of  greater 
surface  is  produced.  The  nickel  is  oxidised  in  a 
hydroxide  bath  and  washed ;  spirals  of  the  wire  are 
employed  in  the  autoclaves. 

Chemical  Abstracts. 

Catalytic  oxidation  of  furfur  aldehyde  in  the 
vapour  phase.  W.  V.  Sessions  {J.  Amer.  Chem. 
Soc.,  1928,  50,  1696—1698) . — Furf uraldehyde  was 
volatilised  in  a  current  of  air  at  40 — 50°  and  the 
mixture  passed  over  a  vanadie  oxide-asbestos  catalyst 
at  200—300°.  The  product  contains  up  to  14*5% 
of  the  theoretical  yield  of  maleic  acid,  in.  p.  138-5 — 
140°,  together  with  maleic  anhydride,  formaldehyde, 
water,  and  carbon  dioxide,  but  no  fu marie  acid  (cf. 
Milas,  A.,  1927,  973).  H.  E.  F.  Cotton. 

Catalysts  used  in  the  synthesis  of  higher  hydro¬ 
carbons  from  water-gas.  A.  Erdely  and  A.  W. 
Nash.— See  B.,  1928,  775. 

[Catalytic  preparation  of]  methyl  alcohol  from 
hydrogen  and  carbon  monoxide.  R.  L.  Brown 
and  E.  A.  Galloway. — See  B.,  1928,  780. 

Cathodic  halogen*  R.  H,  Clark  and  R.  H.  Ball 
(Amer,  Electrochem.  Soc.,  Sept.  1928.  Advance 
copy,  6  pp.) . — Solutions  in  various  solvents  of  com¬ 
pounds  containing  so-called  positive  halogen,  i.e,, 
halogen  which  on  hydrolysis  is  replaced  by  hydrogen 
and  appears  as  hypohalous  acid,  have  been  electrolysed 
between  silver  electrodes.  Ar-Bromosuccinimide  in 
acetonitrile  yielded  a  deposit  of  silver  bromide  on  the 
cathode,  whilst  at  the  anode  silver  succinimide  free 
from  bromide  was  deposited.  jY-Iodosuceinimide  and 
N -bromoaeetamide  in  acetonitrile  yielded  silver 
halide  deposits  on  both  electrodes.  In  other  solvents 
no  cathodic  liberation  of  halogen  was  observed  with 
these  substances,  but  cyanogen  iodide  yielded  iodine 
at  the  cathode  when  dissolved  in  pyridine. 

H.  J.  T.  Elltngham. 

Electrochemical  reduction  of  solid  electrodes. 
III.  Chromites.  IV.  Sulphides.  K.  Fischbeck 
and  E.  Einecke  (Z.  anorg.  Chem.,  1928,  175,  335 — 
340,  341 — 342).— III.  When  chromite  is  employed  as 
third  electrode,  chromic  acid  is  formed  by  anodic 
oxidation  and  then  diffuses  through  the  mineral  under 
the  influence  of  the  potential  fall,  to  appear  finally  at 
the  cathode.  Chromite,  which  has  a  remarkably  high 
resistance,  exhibits  a  high  degree  of  porosity  to  the 
sulphate  ion,  as  shown  both  by  analysis  and  by  the 
increase  of  its  conductivity  after  being  placed  between 
electrodes  in  dilute  sulphuric  acid  solution.  The 
variation  of  conductivity  has  been  studied  in  its  rela¬ 
tionship  to  the  direction  and  strength  of  current; 
in  general  it  is  lower  during  anodic  polarisation  than 
during  cathodic,  on  account  principally  of  changes  in 
the  electrolyte  and  in  the  quantity  of  gas  in  the  pores 
of  the  mineral.  Hysteresis  effects  are  also  to  be 
observed.  The  porosity  of  chromite  is  estimated  at 
0*15—0*4  e.c./lOO  g.,  the  lower  figure  being  the  more 
probable. 

IV.  Both  eobaltous  and  nickelous  sulphides  undergo 
reduction  when  spread  on  a  lead  plate  and  subjected 
to  cathodic  polarisation  in  a  dilute  sulphuric  acid 
solution ;  hydrogen  sulphide  is  formed  and  the  metal 
partly  enters  info  solution.  Zinc  blende,  despite  its 
4  h 


low  conductivity,  reacts  under  the  same  conditions 
in  an  analogous  manner.  H.  F.  Gillbe, 

Experimental  technique  of  photochemistry. 
VI.  Energy  distribution  of  the  Uviol  lamp.  E. 
Bebsley  and  EL  N.  Ridyard  (J.  Physical  Chem,, 
1928,  32,  1342—1345  ;  cf.  this  vol.,  851). — The  results 
of  an  investigation  of  the  energy  distribution  of  a 
Uviol  lamp  burning  at  29*5  volts  and  2*42  amp.  are 
recorded,  and  are  compared  with  those  previously 
obtained  by  Allmand  (J.C.S.,  1915, 107,  682),  and  with 
the  energy  distribution  of  the  quartz-mercury  lamp. 

L.  S.  Theobald. 

Phototropic  compounds  of  mercury.  S.  V.  R. 
Rag  and  H.  E.  Watson  (J.  Physical  Chem.,  1928,  32, 
1354 — 1365  ;  cf.  A.,  1923,  i,  764). — -Twenty  mercury 
compounds  of  the  types  IIg(X)CNY  and  HgX2,2HgY, 
where  X  is  chlorine,  bromine,  iodine,  hydrosulphide, 
hydroselenide,  thiocyanate,  or  selenoeyanate,  and  Y  is 
oxygen,  sulphur,  or  selenium,  have  been  prepared  and 
found  to  be  phototropic.  The  times  required  for 
darkening  in  diffused  daylight  vary  from  <1  to 
200  min.,  but  the  times  for  recovery  in  darkness  are 
all  of  the  same  order,  viz.,  from  1*5  to  3  days.  The 
compounds  with  the  probable  formulae  Hg(HSe)CNS 
and  Hg(HSe)CNSe  are  not  phototropic.  Spectro¬ 
scopic  examination  of  the  more  sensitive  compounds 
showed  them  to  be  darkened  by  exposure  to  light  of 
wave-length  of  the  order  of  5500  A.  and  less,  with 
slight  sensitiveness  extending  into  the  ultra-violet  to 
the  limit  of  transmission  of  quartz.  A  broad,  well- 
defined  maximum  of  sensitivity  occurs  usually  in  the 
green ;  this  maximum  tends  to  move  towards  the  red 
with  an  increase  in  mol.  wt.  for  related  compounds. 
In  the  ease  of  compounds  darkened  by  exposure, 
reversal  is  effected  by  exposure  to  red  light.  No 
maxima  were  observed,  but  there  is  a  limiting  wave¬ 
length  beyond  which  no  reversal  occurs.  Heat 
causes  reversal  in  all  cases.  Darkening  is  accelerated 
by  the  presence  of  agar  agar,  gelatin,  and  collodion, 
but  is  retarded  by  that  of  gum  arabie ;  all  four 
substances  retard  the  reverse  reaction.  In  the  case 
of  the  compound  Hg(HS)CNS,  the  light-sensitive 
region  is  extended  towards  the  red  by  dyeing  the 
compounds  with  eosin,  erythrosin,  inethyl-green, 
malachite-green,  and  methylene- blue.  The  temper¬ 
ature  coefficients  of  the  direct  and  reverse  reactions 
approximate  to  1*0  and  1*9,  respectively,  for  the 
compounds  Hg(HS)CNS  and  HgI*CNS,  and  the  time 
of  exposure  necessary  to  produce  a  given  change  is 
inversely  proportional  to  the  intensity  of  the  light. 
No  induction  period  has  been  observed. 

L.  S.  Theobald. 

Decomposition  of  ammonia  by  high-speed 
electrons.  J.  C.  McLennan  and  G.  Greenwood 
(Proc.  Roy,  Soc.,  1928,  A,  120,  283— 295).— The 
electrons  are  produced  by  a  Coolidge  cathode-ray 
tube  and  pass  into  the  reaction  vessel  through  a  window 
of  "  resistal  ”  metal.  Decomposition  of  the  ammonia 
sets  in  suddenly  when  the  voltage  is  high  enough  to 
drive  the  electrons  through  this  window.  Increase  in 
the  pressure  of  the  ammonia  decreases  the  percentage 
decomposition,  but  in  the  first  stages  of  the  decom¬ 
position  the  ratio  of  the  number  of  ammonia  mole¬ 
cules  decomposed  to  the  number  of  electrons  causing 
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decomposition  is  independent  of  the  pressure  of  the 
ammonia,  and  increases  with  the  speed  of  the  electrons. 
Excess  of  nitrogen  increases  the  quantity  of  ammonia 
decomposed,  whilst  excess  of  hydrogen  decreases  the 
amount.  Excess  of  nitrogen  lias  no  effect  on  the 
speed  of  the  primary  stage  of  the  decomposition, 
which,  however,  is  decreased  by  the  addition  of 
hydrogen.  J.  L.  Buchan. 

Chemical  reactions  of  carbon  monoxide  and 
hydrogen  after  collision  with  electrons,  A. 
Caress  and  E.  K.  Rideal  (Proe.  Roy.  Soc.,  1928,  A, 
120,  370- — 385 ;  cf.  A.,  1927,  943).— The  rate  of 
reaction  of  carbon  monoxide  with  hydrogen  has  been 
determined  for  various  electron  speeds.  The  reactions 
are  followed  by  measuring  the  rate  of  decrease  of 
pressure,  dpjdt,  in  the  reaction  chamber.  It  is  calcul¬ 
ated  that  —  00944  v/c  X  dpjdt,  where  w  is  the  number 
of  molecules  removed  by  one  electron,  v  the  volume 
of  the  system,  and  c  the  effective  current.  With 
carbon  n\onoxide  alone  the  reaction  has  been  shown 
to  be  2C0=C+C02  and  dpjdt  varies  with  the 
electron  speeds,  the  curves  shoving  this  exhibiting 
definite  breaks.  The  combination  of  carbon  monoxide 
with  hydrogen  atoms  and  with  hydrogen  molecules 
has  also  been  studied,  and  the  reactions  show  similar 
curves.  The  product  in  these  cases  is  first  formalde¬ 
hyde  which  then  polymerises  at  the  ordinary  temper¬ 
ature.  The  electron  efficiencies  for  these  reactions 
have  been  tabulated,  and  the  mechanism  of  the 
reactions  is  discussed.  J.  L.  Buchan. 

Formation  of  a  polymeride  of  carbon  mono- 
sulphide  by  ultra-violet  irradiation  of  carbon 
disulphide.  Absorption  spectrum  of  carbon 
disulphide  in  carbon  tetrachloride.  W.  Doran 
and  A.  E.  Gillam  (J.S.C.I.,  1928,  47,  259 — 260t). — A 
polymeride  of  carbon  monosulphide  has  been  obtained 
as  a  reddish-brown  solid  by  irradiation  of  mixtures 
of  carbon  disulphide  and  carbon  tetrachloride  by 
means  of  a  vitaglass-screened  mercury-vapour  lamp. 
Its  properties  and  analysis  agree  with  those  recorded 
by  previous  investigators  for  the  same  product 
obtained  by  different  means.  The  absorption  spectrum 
of  carbon  disulphide  in  carbon  tetrachloride  is  dis¬ 
cussed,  and  the  possibility  of  the  detection  and  deter¬ 
mination  of  the  former  in  the  latter  by  this  means  is 
pointed  out. 

Mechanism  of  photosensitisation  and  photo- 
inhibition  from  the  point  of  view  of  absorption 
spectra.  B.  K.  Mukerji  and  N.  R.  Dhar  (J. 
Indian  Chem.  Soc.,  1928,  5,  411 — 415). — The  absorp¬ 
tion  spectra  of  the  various  constituents  of  a  reacting 
system  (e.g.,  reduction  of  Fehling’s  solution  in 
presence  of  uranyl  nitrate  and  ferric  chloride)  and  of 
sensitising  or  inhibiting  substances  have  been  deter¬ 
mined  for  six  reactions.  The  results  show  that  in 
photosensitised  systems  there  is  a  marked  increase  in 
the  light  absorption,  whilst  in  inhibited  systems  no 
increase  takes  place.  H,  Burton. 

Photochemical  studies.  VII.  Photochemical 
decomposition  of  formic  acid  liquid  and  vapour* 
W.  N,  Herr  and  W.  A.  Noyes,  jun.  {J.  Amer.  Chem. 
Soc.,  1928,  50,  2345 — 2350). — Data  for  the  quantum 
efficiency  of  the  decomposition  of  formic  acid  liquid 


and  vapour  by  radiation  are  recorded,  the  number  of 
molecules  of  gas  uncondensed  by  liquid  air  formed  per 
quantum  being  determined  and  also  the  number  of 
additional  molecules  uncondensed  by  carbon  dioxide 
and  ether.  For  the  liquid  the  quantum  efficiency 
rises  with  increasing  frequency ;  the  vapour  absorbs 
at  short  wave-lengths  only.  The  primary  reaction 
in  both  the  liquid  and  vapour  state  may  lead  to  the 
formation  of  carbon  dioxide  (cf.  Allmand  and  Reeve, 

A. ,  1927,  29).  S.  K.  Tweedy. 

Influence  of  a  change  of  intensity  of  the 
incident  light  on  the  velocity  of  certain  photo¬ 
chemical  reactions.  A,  K.  Bhattacharya  and 
N.  R.  Dhar  (Z.  anorg.  Chem.,  1928, 175,  357 — 366). — 
The  velocities  have  been  studied  of  nine  inorganic 
photochemical  reactions  in  sunlight  and  under  illum¬ 
ination  from  a  1000-watt  lamp  at  various  intensities. 
The  velocities  of  the  reactions  between  chromic  and 
oxalic  acids  and  between  potassium  persulphate  and 
potassium  iodide  are  directly  proportional  to  the 
intensity  of  the  illumination,  but  for  all  the  other 
reactions  investigated  the  velocity  is  proportional  to 
the  square  root  of  the  intensity ;  it  appears  that  this 
latter  condition  obtains  for  reactions  in  which  atomic 
oxygen  is  farmed.  If  the  reactants  exhibit  marked 
absorption  the  velocity  increases  more  rapidly  with 
increase  of  intensity,  or  is  directly  proportional  thereto ; 
whilst  for  the  systems  having  but  slight  absorption 
the  square  root  law  is  valid.  EL  F.  Gillbe, 

Influence  of  the  intensity  of  incident  light  on 
the  velocity  of  some  photochemical  reactions* 

B.  K.  Mukerji  and  N.  R.  Dhar  (J.  Physical  Chem., 
1928,  32,  1 308 — 1330 )  —Data  on  the  influence  of  the 
intensity  of  light  on  the  rate  of  reaction  of  15  pairs  of 
substances  are  submitted  and  discussed.  The  rate 
of  reaction  is  proportional  to  (i)  the  square  of  the 
intensity  of  the  incident  light  in  the  reactions  between 
sodium  formate  and  iodine  (both  in  the  presence  of 
sodium  acetate),  Rochelle  salt  and  bromine,  and 
quinine  sulphate  and  chromic  acid  in  the  presence  of 
sulphuric  acid,  (ii)  to  the  square  root  of  the  intensity 
in  the  reactions  between  potassium  oxalate  and  iodine, 
ammonium  oxalate  and  iodine,  ammonium  oxalate 
and  mercuric  chloride  in  the  presence  of  eosin,  and 
sodium  nitrite  and  iodine  in  the  presence  of  sodium 
acetate,  and  (iii)  to  the  intensity  of  the  light  in  the 
reactions  between  chromic  and  oxalic  acids  in  the 
presence  of  manganese  sulphate  and  sulphuric  acid, 
sodium  citrate  and  iodine,  ferrous  sulphate  and  iodine, 
sodium  formate  and  mercuric  chloride  in  the  presence 
of  sodium  acetate,  and  in  the  bleaching  of  dicyanin, 
and  in  the  oxidation  of  iodoform  in  benzene  as  solvent. 
In  the  reaction  between  potassium  permanganate  and 
oxalic  acid,  no  relation  between  reaction  velocity  and 
intensity  of  the  incident  light  is  apparent. 

L.  S.  Theobald. 

Quantum  yield  of  the  photochemical  decom¬ 
position  of  light-sensitive  diazo-compounds. 

Eggert  [with  W.  Schroter]  (Z.  Elektrochem.,  1928, 
34,  602—605). — The  photochemical  decomposition  of 
the  diazo-compounds  derived  from  2-amino- a-naphthol- 
4-sulphonic  acid  and  p-aminodiphenylamine  was 
investigated  by  measuring  the  rate  of  liberation  of 
nitrogen.  The  latter  is  evolved  at  a  constant  rate 
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which  diminishes  gradually  when  the  illumination  is 
withdrawn.  The  shape  of  the  velocity  curve  depends 
on  secondary  phenomena  and  is  altered,  e.g,,  by  change 
in  the  force  or  rhythm  with  which  the  decomposition 
vessel  is  tapped  (cf.  Glen,  this  vol.,  601).  The  quan¬ 
tum  yield  (about  0*35)  is  independent  of  the  intensity 
and  wave-length  of  the  light  and  of  the  temperature 
and  concentration  of  the  diazo-solution.  The  same 
quantum  yield  is  obtained  with  the  solid  compounds. 
Under  the  influence  of  X-rays  no  nitrogen  could  be 
detected,  although  a  perceptible  colour  change  occurs. 

S,  K.  Tweedy. 

Hydrolysis  of  sodium  chloride.  H.  Bruckner 
(Z.  physikal.  chem.  Unterr.,  1928,  41,  92 — 93  ;  Chem, 
Zentr,,  1928,  i,  1833). — A  small  quantity  of  water, 
added  to  molten  sodium  chloride  in  a  platinum 
crucible,  is  poured  while  in  the  spheroidal  state  into 
blue  litmus  solution  after  half  has  evaporated.  The 
litmus  solution  becomes  red,  whilst  a  solution  of  the 
cooled  mass  reacts  alkaline.  A.  A.  Eldridge. 

Sodium  alum.  H.  Leffmann  and  L.  W.  Strock 
(Bull.  Wagner  Free  Inst.  ScL,  1928,  3,  19 — 22). — 
Crystals  (octahedra  modified  by  cubes,  cubes,  or 
monoclinic)  of  sodium  alum  are  best  obtained  by 
evaporation  of  a  solution  at  the  ordinary  or  a  moderate 
temperature ;  slow  cooling  of  the  boiling  saturated 
solution  is  unsuitable.  Chemical  Abstracts. 

Decomposition  of  sodium  thiosulphate  in 
hydrochloric  acid  solution.  E.  H.  Riesenfeld  and 
C.  Sydow  (Z.  anorg.  Chem.,  I928?  175,  49—73).^ 
The  decomposition  products  of  thiosulphate  in  hydro¬ 
chloric  acid  of  varying  concentrations  in  the  presence 
and  absence  of  arsenious  acid  have  been  studied  by  a 
new  method  of  quantitative  analysis  which  is  given  in 
detail.  In  hydrochloric  acid  solution  alone  thio¬ 
sulphate  may  decompose  according  to  either  of  the 
following  schemes,  depending  on  the  acidity :  (1) 
S2G  +H*=HSCV  +  S,  and  (2)  5S203"  +  6H*=- 
2S506"+3H20.  The  sulphurous  acid  formed  in  (1) 
then  reacts  with  the  pentathionic  acid  formed  in  the 
second  reaction,  giving  first  tetrathionic,  then  trithionic 
acid,  thus  (3)  S60fl"+S03'/=S406"+S203">  and  (4) 
S406"+S0/'=S30/'+S203T  Trithionic  acid  may 
also  be  formed  by  the  direct  action  of  sulphurous  acid 
on  thiosulphuric  acid,  thus  :  (5)  So03" + 4HS03' -f- 
2H‘-2S30/'+3H20.  In  strongly  acid  solutions, 
however,  trithionic" acid  decomposes  rapidly  as  follows: 
(6)  S30r/,=S+S02+S04".  Addition  of  arsenious 
acid  to  the  reaction  mixture  of  hydrochloric  acid  and 
thiosulphate  retards  the  reaction  (1)  and  in  the  absence 
of  sulphurous  acid  reactions  (3),  (4),  and  (5)  cannot 
take  place.  Hence  pentathionic  acid  formed  according 
to  (2)  is  practically  the  sole  product  of  the  reaction 
in  the  presence  of  arsenious  acid  (cf.  Kurtenacker  and 
Gzernotzky  (this  vol.,  1201),  A,  R,  Powell. 

Silver. alkali  thio sulphates.  A.  Rosenheim  and 
G.  Trewendt  (Ber.,  1928,  61,  [B],  1731 — 1735). — 
Alkali  silver  thiosulphates  are  prepared  by  the 
gradual  addition  of  aqueous  silver  nitrate  to  an  ice- 
cold,  well-agitated  solution  of  the  alkali  thiosulphate. 
The  sparingly  soluble  salts  separate  directly  from  the 
mixture,  whereas  the  more  freely  soluble  compounds 
are  precipitated  by  addition  of  alcohol.  The  follow¬ 


ing  compomids  are  described  :  sparingly  and  freely 
soluble  ammonium  salts,  NH4AgS203  and 
(NH4)5[Ag3(S203)4];  the  potassium  salt,  K[Ag(S203)], 
and  also  K  JAg3(S203)J  and  K3[Ag(S203)2,H20 ; 
sparingly  soluble  sodium  salt,  Na[Ag(S203)],  and  the 
more  freely  soluble  salt  to  which  the  structure 
Na5[Ag3(S203)4],3H20,  instead  of  Na4[Ag2(S203)3],2Ho0, 
is  ascribed ;  the  last  salt  and  technical  rubidium 
sulphate  (containing  potassium  sulphate)  give  an 
isomorphous  mixture  of  the  salts  KdAg^SXKbl  and 
Rb5[Ag3(S203)4].  H.  Wren. 

Basic  carbonates  of  beryllium.  T.  Nishimura 
and  T.  Yamamoto  (Abs.  Bull.  Inst.  Phys.  Chem. 
Res.  Tokyo,  1928,  7,  89 — 90). — Beryllium  carbonate 
is  unstable  in  air,  but  in  the  dry  state  decomposition 
is  slow  and  the  salt  attains  a  composition  depending 
on  the  proportion  of  carbon  dioxide  originally  present 
in  the  wet  salt  and  on  the  degree  of  drying.  The  salt 
3Be(0H)2,C02,nH20  is  produced  by  double  decom¬ 
position  of  a  solution  of  beryllium  chloride  (<T0JV) 
saturated  with  carbon  dioxide  at  0°,  by  a  saturated 
solution  of  a  hydrogen  carbonate  of  ammonium,  or  of 
an  alkali  metal.  A  suspension  of  this  salt  in  excess  of 
water  is  converted  into  a  substance  containing  0*047 
mol.  of  carbon  dioxide  to  1  mol.  of  beryllium  oxide  by 
prolonged  passage  of  air  at  the  ordinary  temperature. 
This  and  similar  experiments  with  beryllium  hydroxide 
indicate  that  the  substance  containing  5%  of  carbon 
dioxide  is  stable  in  contact  with  air  or  water. 

J.  Grant. 

Synthesis  ol  sapphirin.  E.  Di-tiler  ( Z .  anorg. 
Chem.,  1928,  174,  342 — 354) . — Natural  sapphirin 
does  not  melt  unchanged ;  at  1500°  decomposition  takes 
place  with  the  formation  of  spinel,  sillimanite,  and  a 
highly  silicious  glass  containing  a  little  alumina,  thus  : 
Mg6AljnSin027=5MgAL04+Al„Si06+Si02.  Attempts 
to  synthesise  the  mineral  by  heating  magnesia, 
alumina,  silica,  and  small  quantities  of  ferrous  oxide 
(added  as  oxalate)  yielded  at  1400—1500°  mixtures  of 
spinel,  sillimanite,  and  silica  glass.  No  better  results 
were  obtained  in  the  presence  of  boron  trioxide  as 
mineraliser.  As  natural  sapphirin  usually  contains 
small  quantities  of  water  as  well  as,  occasionally, 
boron  trioxide,  it  is  suggested  that  synthesis  can  be 
effected  only  in  the  presence  of  water  vapour  at  about 
900 — -1000°  under  high  pressure.  This  would  account 
for  the  para  genesis  of  sapphirin  with  hiotite  at 
Fiskernas  and  other  places,  where  the  (001)  face  of 
mica  has  grown  with  the  (010)  face  of  sapphirin. 

A.  R.  Powell. 

Crystalline  aluminium  hydroxide  of  von 
BonsdorfL  R.  Fricke  (Z.  anorg.  Chem.,  1928, 
175,  249 — 256) . — The  crystalline  aluminium  hydr¬ 
oxide  precipitated  from  alkali  alum  in  ate  solutions 
by  hydrolysis  or  by  the  slow  action  of  carbon  dioxide 
is  hydrargillite  only  when  the  precipitation  takes  place 
over  a  period  of  months.  With  more  rapid  precipit¬ 
ation  a  metastable  hydroxide  of  the  same  composition, 
A1203,3H20,  is  obtained,  which  has  a  lattice  structure 
identical  with  that  of  the  aluminium  hydroxide 
obtained  by  Bohm  (A.,  1926,  113)  from  acid  solutions. 
This  new  form  is  named  “  bayerite,”  as  it  occurs  in 
large  quantities  in  the  alumina  precipitated  by  the 
Bayer  process.  A.  R.  Powell. 
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Efflorescence  of  carbon.  P.  H.  Prausnitz 
(Naturwiss.,  1928,  16,  57 — 58 ;  Chem.  Zenfcr.,  1928, 
i,  1841) . — Efflorescence  on  carbon  tubes  heated  at 
1200°  in  illuminating  gas  contained  99%  G  and  1%  of 
water,  and  was  formed  by  the  decomposition  of  hydro¬ 
carbons  at  the  carbon  surface.  A.  A.  Ethridge. 

Carbonyl  bromide,  II.  Preparation  and 
properties.  If,  J.  Schumacher  and  S.  Lenher 
(Rer.,  1928,  61,  [ii],  1671 — 1675  ;  ef.  this  vol.,  847). — 
Carbonyl  bromide  is  prepared  by  heating  a  mixture 
of  carbon  tetrabromide  and  concentrated  sulphuric 
acid  (d  1-83)  at  150 — 170°,  whereby  a  distillate  con- 
taming  carbonyl  bromide,  bromine,  hydrogen  bromide, 
and  sulphurous  acid  is  obtained.  The  bulk  of  the 
free  bromine  is  removed  by  cautious  treatment  with 
mercury  followed  by  distillation.  The  product  is 
cautiously  mixed  with  powdered  antimony  and 
distilled  from  an  all-glass  apparatus,  the  process  being 
repeated  if  necessary.  Carbonyl  bromide  is  thus 
obtained  as  a  colourless  liquid,  d1B  2;52.  Its  physio¬ 
logical  action  is  similar  to  that  of  the  corresponding 
chloride.  It  is  less  readil}r  hydrolysed  than  the  latter 
compound  by  water.  The  vapour-pressure  curve 
between  —  50°  and  +25°  is  given.  The  thermal 
equilibrium  even  at  the  ordinary  temperature  lies 
strongly  towards  the  components  and  is  attained  very 
slowly  from  carbon  monoxide  and  bromine.  Homo¬ 
geneous  carbonyl  bromide  is  moderately  stable  to  heat 
and,  at  *200° ,  suffers  scarcely  appreciable  decomposi¬ 
tion.  At  higher  temperatures,  the  reaction  is  one  of 
the  first  order  at  the  glass  walls.  Decomposition  is 
unusually  strongly  accelerated  by  catalysts,  particu¬ 
larly  organic  substances.  H.  Wrest. 

Formation  of  ammonia  from  active  nitrogen 
and  active  hydrogen.  R.  Lewis  (J.  Amer.  Chem. 
Soe.,  1928,  50,  2427;  cf.  this  vol.,  258).— The  com¬ 
paratively  high  pressures  used  and  the  long  gas 
exit  tube  of  the  apparatus  suffice  to  explain  why  the 
formation  of  ammonia  was  not  detected  in  the  experi¬ 
ments  of  Koenig  and  Elod  (A.,  1014,  ii,  264,  266). 

S.K.  Tweedy. 

Ajiamoniiim  poly  sulphides,  hydrogen  penta- 
sulphide,  and  the  thiocarbomc  acids,  H.  Mills 
and  P.  L.  Robinson  (JUS.,  1928,  2326—2332;  cf. 
Bloxam.  ibid.,  1895,  67,  277 ;  Thomas  and  Riding, 
ibid.,  1923,  123,  1726;  Walton  and  Williford,  A., 
1923*  iij  3 1,5} . — Suspensions  of  sulphur  in  aqueous 
ammonia  on  saturation  with  hydrogen  sulphide  yield 
only  ammonium  pentasulphide*  which  by  refluxing 
with  carbon  disulphide  gives  ammonium  thiocarbonate 
and  ammonium  pertliiocarbonatc,  Hydrogen  penta- 
sulphide ,  J16  1*67,  is  obtained  by  treating  ammonium 
pentasulphidc  with  anhydrous  formic  acid.  Tetra- 
thiocarbonic  acid  and  trithiocarhonic  acid,  f.  p. 
—30*5°,  u  1*47,  yn  15  48 “3  dynes /cm.,  have  been 
isolated.  F.  J.  Welkins. 

[Radical-like  alkali  salts  of  a  new  acid  con¬ 
taining  nitrogen  and  oxygen.]  E.  Zintl  and  O. 
Kohn  (Rer.,  1928,  61,  [3],  2063). — The  authors’  com¬ 
pound,  Na2N02  (cf.  this  Vol.,  258),  has  been  isolated 
previously  by  Maxted  (J.C.S.,  1917,  111,  1016). 

H.  Wren. 

Hydrazine  selenate.  J*  Meyer  and  W.  Auligh 
(Rer. *  1928,  61,  [A],  1839 — 1840). — Hydrazine  hydrate 


and  dilute  selenic  acid  afford  colourless  hydrazine 
hydrogen  selenate,  wdiich  is  not  decomposed  by  boiling 
water.  When  dry,  it  is  caused  to  explode  with 
unusual  readiness  by  heat,  shock,  or  gentle  trituration. 
It  explodes  violently  on  contact  with  hydrochloric 
acid  vapour.  In  analytical  practice,  therefore,  selenic 
acid  and  selonates  should  be  reduced  to  selenites  by 
hydrochloric  acid  before  hydrazine  hydrate  is  added. 

-  H.  Wren. 

Tetraphosphorns  triselenide  and  phosphorus 
thioselenides.  J.  Mai  (Ben,  1928,  61,  [J?],  1807— 
1811 ;  cf.  A.,  1926,  1113). — The  preparation  of  teira- 
phosphorus  triselenide,  d22  3*161,  from  its  components 
in  the  presence  of  tetrahydronaphthalene  and  its 
subsequent  purification  are  described  in  detail,  The 
colour  varies  from  yellow  to  orange -red,  according  to 
the  thickness  of  layer.  The  substance  is  slowly  decom¬ 
posed  by  atmospheric  moisture,  but  does  not  appear 
sensitive  to  light.  It  is  slowly  decomposed  by  water. 
Sodium  or  potassium  hydroxide  or  sodium  sulphide 
converts  it  into  sodium  selenide ;  sodium  carbonate  and 
calcium  or  barium  hydroxides  behave  similarly  but  less 
energetically.  It  has  m.  p.  242 — 243°  after  becoming 
lighter  at  200°.  It  exhibits  distinct  phosphorescence 
at  about  160°  which  becomes  very  marked  at  280°. 

Attempts  to  prepare  phosphorus  thioselenides  from 
the  components  in  tetrahydronaphthalene  or  from 
varying  proportions  of  tetraphosphorns  triselenide 
and  trisulphide  do  not  lead  to  the  isolation  of  chemical 
individuals  and  indicate  that  the  so-called  phosphorus 
thioselenides  are.  at  most,  isomorphous  mixtures. 

H.  Wren. 

Phosphates  and  arsenates  of  quadrivalent 
manganese.  V.  Auger  and  A.  Yajomach  (Compt. 
rend.,  1928,  187,  603 — 605). — Ammonium  mangani- 
phosphate^  (NH4 )2H2MnP2 O 9 ,  has  been  prepared  by 
heating  a  solution  of  a  mixture  of  diammonium  phos¬ 
phate  and  permanganate ;  black,  rhombic  crystals 
separate  on  cooling.  Manganiarsenic  add „ 
Mn(H2As04),  can  be  prepared  by  dissolving  hydrated 
manganese  dioxide  in  concentrated  arsenic  acid 
solution,  by  the  action  of  arsenic  acid  on  a  perman¬ 
ganate,  or  by  the  interaction  of  arsenic  acid  with 
a  mixture  of  manganous  nitrate  and  a  permanganate. 
Ammonium  manga niar senate  resembles  the  correspond¬ 
ing  phosphate.  C.  W.  Gibby. 

Constitution  of  hydrogen  disulphide.  Action 
of  hydrogen  disulphide  on  compounds  of  ter- 
valent  phosphorus,  J.  Dodonov  and  H.  Medox 
(Bern  1928,  61,  [B],  1767— 1770).— In  the  hope  of 
establishing  a  constitutional  similarity  between 
hydrogen  disulphide '  and  hydrogen  peroxide,  the 
behaviour  of  the  former  towards  tertiary  amines  and 
phosphines  has  been  investigated.  Dimethylaniline 
causes  vigorous  decomposition  of  the  compound  into 
hydrogen  sulphide  and  sulphur.  Triethylphosphine 
and  trie thylars hie  afford  the  corresponding  sulphides. 
With  phosphorus  trichloride  in  benzene  the  disulphide 
yields  phosphoryi  thiochloride,  phosphorus  penta- 
sulphide,  hydrogen  chloride,  and  a  little  hydrogen 
sulphide.  It  appears  probable  that  the  compound 
PC13(SH)2  is  formed  initially  and  that  a  similarity  in 
constitution  exists  between  hydrogen  disulphide  and 
hydrogen  peroxide.  H.  Wren. 
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Compound  of  sulphur  with  sulphurous  acid. 
A.  Kuhtenacker  and  A.  Czernotzky  (Z.  anorg, 
Chem.,  1928,  175,  231— 240) —Tho  yellow  solution 
obtained  by  treating  a  thiosulphate  solution  with 
sulphur  dioxide  becomes  colourless  on  keeping  and 
then  yields  a  precipitate  of  sulphur  when  treated  with 
formaldehyde  and  sodium  hydroxide  or  acetate, 
although  no  polythionate  can  be  detected  in  the  solu¬ 
tion.  Neutralisation  of  the  colourless  liquid  with 
sodium  hydroxide  yields  thiosulphate  and  sulphite, 
but  no  precipitate  of  sulphur.  With  ice  mold  con¬ 
centrated  hydrochloric  acid  and  thiosulphate  a  similar 
colourless  solution  is  obtained  without  precipitation 
of  sulphur ;  after  15  hrs.  no  thiosulphate  can  be 
detected.  These  reactions  are  ascribed  to  the  form¬ 
ation  of  a  loose  compound  of  sulphur  and  sulphurous 
acid ;  thus,  [S*03jS0o]''+EL>0  [S,03.S0gH2]" ; 

[S203,S03H2]"  [S(S03H)2]'h  A.  R.  Powell. 

Higher  polythionates.  A.  Kuhtenacker  and 
A.  Czernotzky  (Z.  anorg.  Chem.,  1928,  174,  179 — 
188). — The  action  of  concentrated  hydrogen  chloride 
solution  on  sodium  thiosulphate  solutions  in  presence 
of  small  quantities  of  sodium  arsenite  at  —10°  to 
r—  1 5°  h as  been  stu died,  A Ithough  pure  hexathionates 
have  not  been  prepared,  mixed  crystals  of  penta- 
and  hexa-thionates  have  been  obtained,  which  in 
aqueous  and  dilute  acetic  acid  solution  decompose 
rapidly  with  separation  of  sulphur.  The  reaction 
between  sodium  carbonate  and  pentathionates  does 
not  yield  quantitatively  sulphur  and  tetrathionate, 
as  assumed  by  Raschig,  but  goes  far  beyond  this 
stage  even  in  dilute  solution,  and  cannot  therefore 
be  made  the  basis  of  a  method  of  determination  of 
pen  tilth  ionate,  H.  F.  OlIABE. 

Action  of  ammonia  on  alkali  chromichlorides 
and  on  chrondatnmines  which  contain  more 
than  six  molecules  of  ammonia*  F*  Ephraim 
and  W.  Ritter  (Hclv.  Chinn  Acta,  1928,  11,  848— 
864).— The  action  of  ammonia  on  dipotassium  aquo- 
ehromie  pentachloride  gives  a  greyish-violet  mass  con¬ 
taining  hydro xypent  amm ine chromic  chloride.  This 
dissolves  in  water  fo  give  a  cherry-red  solution  from 
which  nitric  acid  precipitates  first  the  purpureo- 
nitrate  and  finally  the  roseo-nitrate  in  27%  yield. 
Hydrochloric  acid  precipitates  from  the  aqueous 
solution  the  purpureo- chloride  in  40%  yield.  The 
action  of  ammonia  on  the  ammonium  salt  gives  the 
same  products.  The  formation  of  the  compound 
(NH4)a[CrCl5(OH)]  as  an  intermediate  is  suggested. 
No  evidence  of  the  existence  of  am  mi  ties  of  double 
salts  was  obtainable. 

The  action  of  ammonia  on  a  number  of  chromi- 
ammines  has  been  studied  at  the  ordinary  temper¬ 
ature  and  at  the  temperature  of  a  salt  freezing 
mixture.  Amounts  of  ammonia  varying  from  1  mob 
to  12  mols.  per  g.-mol.  of  salt  are  taken  up.  Decom¬ 
position  curves  of  the  additive  products  are  given. 
The  following  salts  have  bean  investigated  :  luteo- 
bromide  and  -nitrate ;  roseo-  and  purpureo-nifcrat.es, 
chlorides  and  bromides;  thiocyan afco-pentammine 
nitrate,  bromide,  iodide,  and  thiocyanate ;  oxalo- 
tetrammine  nitrate;  hydro xypentam mine  chloride; 
hexaearbamido-chloride,  -bromide,  and  -iodide. 

A  method  of  preparation  of  the  roseo-  and  purpureo- 


chromiammines  by  acting  on  potassium  or  ammonium 
chromichloride  with  a  solution  of  ammonia,  in  ammon¬ 
ium  nitrate  is  described;  yields  of  45%  have  been 
obtained.  *  R.  N.  Kerr. 

Reduction  ol  selenious  acid.  L.  M,  Clark 
(J.C.S.,  1928, 2388 — 2393 ;  cf.  Keller,  A.,  1898,  ii,  638). 
—The  composition  of  the  precipitate  obtained  by  the 
reduction  of  selenious  acid  by  sulphurous  acid  in  the 
presence  of  copper  sulphate  and  hydrochloric  acid 
varies  from  that  of  cuprous  selcnide  in  slightly  acid 
solutions  to  that  of  pure  selenium  in  solutions  con¬ 
taining  much  hydrochloric  acid.  It  is  suggested  that 
the  selenious  acid  is  under  all  conditions  first  reduced 
to  selenium,  which  subsequently  affords  cuprous 
selenide.  The  extent  of  the  formation  of  cuprous 
selonide  depends  on  the  hydrogen-ion  concentration 
of  the  solution.  F.  J.  Wilkins. 

Preparation  of  a  tungsten  carbonyl  by  means 
of  a  [Grignard]  magnesium  compound,  A. 
Job  and  J.  Rouvillois  (Compfc.  rend.,  1928,  187, 
564 — 565). — Job  and  CassalFs  method  (A,,  1926,  1017) 
has  been  used  for  the  production  of  tungsten  carbonyl, 
W(CO)6,  by  the  action  of  pure  carbon  monoxide  for 
6  hrs.  at  0°  on  pure  tungsten  hexaehioride  in  tho 
presence  of  magnesium  phenyl  bromide  (to  fix  the 
former),  ether,  and  benzene.  Colourless,  laminated 
crystals,  subl.  50%  were  obtained,  decomposed  at 
100°  or  by  fuming  nitric  acid,  but  not  by  water  or 
ordinary  acids.  J .  Grant, 

Explosive  properties  of  solid  hypochlorites. 

J.  W eic hherz. — See  B.,  1928,  783. 

Iron  [and  tin],  L.  G.  Knowlton  (J.  Physical 
Chem.,  1928,  32,  1572— 1595).— The  subjects  inves¬ 
tigated  include  new  methods  for  the  determination  of 
carbon  in  iron,  tin-iron  alloys,  the  effect  of  aniline  on 
the  rate  of  dissolution  of  iron  in  add,  the  reduction 
of  nitrobenzene  by  iron,  and  the  passivity  of  tin  in 
nitric  acid.  A 

The  total  carbon  in  iron  can  be  determined  electrq-  ^ 
lyrically  by  making  iron  turnings  in  a  platinum  dish  4 
the  anode,  a  copper  strip  the  cathode,  and  a  10%  . 
solution  of  sodium  sulphate,  renewed  several  times  M 
to  remove  ferric  hydroxide,  tho  electrolyte.  The 
carbon  can  then  be  determined  by  combustion  in  the 
usual  way.  Graphitic  carbon  cannot  be  determined 
by  making  iron  the  cathode  in  an  ammoniacal  solution 
of  ammonium  nitrate.  The  current  does  not  cause 
the  corrosion,  and  the  total  carbon  is  left.  The 
amount  of  carbon  left  by  the  action  of  acids  on  iron 
is  increased  when  depolarizers  are  added  during  dis¬ 
solution.  With  potassium  permanganate  of  the  cor¬ 
rect  concentration  and  a  white  iron,  the  total  carbon 
present  is  left,  but  with  grey  iron  some  of  the  graphitic 
carbon  is  oxidised.  Chlorine  and  aqua  regia  also 
increase  the  amount  of  residual  carbon. 

The  addition  of  25%  of  tin  to  molten  grey  cast 
iron  throws  carbon  out  of  the  iron,  but  not  the  total 
graphitic  carbon  as  claimed  by  Eyferth  (Percy's 
“  Metallurgy  of  Iron  and  Steel,”  1864).  The  addition 
of  tin  beyond  a  certain  amount  has  little  effect  owing 
to  the  formation  of  two  layers.  The  condition  of 
the  carbon  present  in  molten  iron  is  discussed.  The 
increased  combined  carbon  content  of  the  alloy  Is 
attributed  to  the  dissolution  of  silicon  by  the  tin. 
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The  action  of  10%  sulphuric  acid,  saturated  with 
aniline,  on  iron  at  50 — 60°  removes  the  mill  scale, 
but  the  amount  of  hydrogen  evolved  is  greatly 
reduced.  Further,  the  hydrogen  overvoltage  on  iron 
is  raised  by  the  presence  of  aniline. 

Grey  iron  reduces  nitrobenzene  approximately  to 
the  same  extent  when  boiled  with  either  sodium 
chloride  or  sulphate  solutions,  but,  owing  to  the  kind 
of  iron  used,  the  results  disagreed  with  those  of 
Snowdon  {A.,  1912,  i,  100).  Iron  is  not  rendered 
passive  by  sodium  chloride  solution. 

Tin  becomes  passive  in  nitric  acid,  d  1-426,  when 
wrapped  with  a  platinum  wire ;  when  connected  with 
a  platinum  electrode,  it  becomes  passive  only  with  a 
more  concentrated  solution  of  the  acid,  and  when 
made  the  anode  with  a  cathode  of  platinum,  it 
becomes  passive  in  an  acid  more  dilute  than  that 
required  in  the  -  case  with  the  platinum  wire.  The 
results  are  discussed.  L.  S.  Theobald. 

[Nitric  oxide  and  carbon  monoxide  com¬ 
pounds  ol  so-called  univalent  iron  and  nickel.] 
W.  Manchot  and  H.  Gall  (Annalen,  1928,  465, 
304 — 305 ). — Polemical  against  Reihlen  (cf.  this 
vol.,  35,  1114).  E.  W.  Wig k all. 

Reactions  and  derivatives  of  iron  carbonyl. 
II.  Compounds  of  iron  halides  and  carbon 
monoxide.  W.  Hieber  and  G.  Bader  (Ber.,  1928, 
61,  [B]s  1717 — 1722  ;  cf.  this  vol.,  511). — Iodine  reacts 
with  a  slight  excess  of  iron  pentacarbonyl  in  ether, 
giving  the  dark  brownish -red  iodide,  Fe(CO)4I2.  The 
analogous  bromide ,  Fe(CO)4Br2,  is  prepared  in  light 
petroleum  and  is  the  sole  compound  even  w7hen  the 
halogen  is.  used  in  large  excess.  The  less  stable, 
yellow  chloride,  Fe(CO)4Cl2,  is  similarly  obtained  at 
—20°.,  Determinations  of  mol.  wrt.  in  indifferent 
solvents  give  normal  values.  The  compounds  do  not 
appear  preparable  from  ferrous  halides  and  carbon 
monoxide.  They  are  very  sensitive  to  reagents  con¬ 
taining  oxygen  and  nitrogen.  Water  decomposes 
them  rapidly  into  ferrous  halide  and  carbon  monoxide. 
Ammonia,  amines,  alcohols,  and  organic  carbonyl 
compounds  such  as  esters,  ketones,  and  aldehydes 
behave  similarly  with  varying  readiness ;  the  superior 
stability  of  the  iodides  is  noteworthy.  The  bromide 
loses  carbon  monoxide  completely  in  the  presence  of 
2  mols.  of  pyridine.  Under  precisely  similar  con¬ 
ditions  the  iodide  affords  the  dicarbonyl  compound, 
Fe(CO)2I2,2C5H5N,  which  loses  carbon  monoxide 
completely  wrhen  treated  further  with  the  base  and 
decomposes  spontaneously  when  preserved  or  ex¬ 
posed  to  light  to  the  monocarbonyl  derivative, 
Fe(CO)I2,2C5H5N.  With  a  large  excess  of  pyridine, 
hexapvridine  ferrous  iodide  is  produced.  Under  the 
influence  of  light  the  chloride  is  rapidly  and  com¬ 
pletely  decomposed  ;  the  iodide  is  less  readily  affected 
than  the  chloride.  The  final  products  arc  the  ferrous 
halides,  wdiich  are  thus  readily  prepared  in  the  pure 
state.  H.  Wren. 

Oxidation  of  ferrous  hydroxide  in  air.  A, 
Krause  (Z.  anorg,  Chem.,  1928,  174,  145—160).— 
Precipitation  of  ferrous  hydroxide  from  ferrous 
sulphate  solutions  by  an  equimolecular  quantity  of 
sodium  hydroxide  yields  a  product  which  on  atmo¬ 
spheric  oxidation  is  converted  completely  into 


hydrated  ferric  hydroxide,  whereas  that  produced  in 
presence  of  a  greater  concentration  of  sodium  hydr¬ 
oxide  oxidises  in  the  air  to  products  which  always 
retain  ferrous  iron;  the  highest  Fe0/Fe203  ratio, 
resulting  from  high  alkali  concentrations,  is  0-3  ;  1, 
increase  of  the  ferrous  ratio  causing  a  change  of 
colour  of  the  product  from  yellow  to  black,  with  a 
decrease  of  the  water  content,  wdiich  corresponds 
with  a  change  from  hydrated  meta-ferric  hydroxide 
to  ferrous  ferrite.  The  isoelectric  point  of  the 
hydroxide,  the  composition  of  which  approximates 
to  Fe203,2H20,  lies  at  pK  5-2.  Confirmation  of  the 
theory  of  ferrite  formation  has  been  obtained  by 
oxidising  ferrous  hydroxide  in  the  presence  of  magnes¬ 
ium  hydroxide,  whereby  magnesium  ferrite  is  obtained. 
The  meta-form  of  the  hydroxide  differs  from  the 
brown  ortho-form,  having  its  isoelectric  point  at  pK 
7*7,  in  its  ease  of  peptisation  by  ammonia,  and  its 
greater  particle  size.  The  ortho-form  is  the  less  stable 
and  under  water  is  gradually  transformed  into  the 
meta-form.  H.  F.  Gillbe. 

Carbonatocobaltammines.  J.  Kranig  (Bull. 
Soc.  cliim.,  1928,  [iv],  43,  989— 995).— The  con¬ 
stitution  of  carbonatodecammineeobaltic  sulphate, 
[Go2(NH3)1qCO3](SO4)54H20j  has  been  confirmed. 
This  is  the  only  known  salt  of  the  series  and  is 
extremely  unstable,  giving  by  double  decomposition 
salts  of  other  series.  Of  the  pentammine  series  the 
chloride ,  [Co(NH3)-C03]C1,H20,  and  the  oxalate , 
[Co(NH3)5C03]2C2b4,3H20,  have  now  been  isolated. 
The  bromide  of  this  series  described  by  Werner  can 
be  obtained  more  readily  by  double  decomposition 
between  the  above  chloride  and  potassium  bromide. 

O.  J.  Walker. 

Multinuclear  cobaltammines,  and  method  of 
preparation  of  the  non-electrolyte  [Co(NELj)3C13]. 
E.  Birk  (Z.  anorg,  Chem.,  1928,  175,  405—412). — 
The  complex  [{Co(NH3)3}2(0H)3]C13,H20  has  been 
prepared  from  the  compound  [Co(NH3)3(N03)3]  by 
conversion  into  triammino  triaq  uocobaltic  nitrate, 
treating  with  concentrated  hydrochloric  acid  at 
—20°,  and  then  with  potassium  hydroxide  and 
ammonium  chloride.  The  compound 
[Co{Co(NH3)4(OH)2}]C16,2H20  may  be  obtained  as 
a  by-product.  Better  yields  are  obtained  in  the 
preparation  of  cobalt  trichlorotriammine  by  Werner's 
method  if  hydrogen  chloride  saturated  at  the  lowest 
possible  temperature  be  employed.  H.  F.  Gillbe. 

Ruthenium  [chlorides].  H.  Gall  (Z.  angew. 
Chem.,  1928,  41,  1070— 1071),— A  reply  to  Krauss 
(this  vol.,  413).  Evidence  based  on  the  work  of 
other  investigators  and  on  Gaiks  earlier  wrork  is 
adduced  in  support  of  the  bivalency  of  ruthenium 
in  the  blue  chloride  and  its  qua  dr  i valency  in  the 
product  obtained  by  the  reduction  of  the  tetroxide  with 
concentrated  hydrochloric  acid.  A.  R.  Powell. 

Compounds  of  osmium  tetroxide,  F.  Krauss 
(Z.  anorg.  Chem.,  1928,  175,  343 — 346).— Polemical. 
Fritzmann’s  experiments  confirm  the  author’s  opinion 
that  Tschugaev  has  not  prepared  compounds  of 
octavalent  osmium.  H.  F.  Gillbe. 

Applicability  of  the  analytical  quartz  lamp  to 
mixtures  of  solid  substances.  F.  Hein  and  W. 
Better. — See  B.,  1928,  733. 
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Physical  methods  in  chemical  laboratories. 
VIII.  Electrical  methods  of  titration.  E.  Thilo 
(Z.  angew.  Chem.,  1928,  41,  1057 — 1061). — An  account 
of  the  principles  and  methods  of  electrometric  titra¬ 
tions,  both  potentiometric  and  conductometric  pro¬ 
cedures  being  discussed.  A.  TL  Powell. 

Importance  and  examination  of  standards  for 
titration.  N.  Schoorl  (Chem.  Weekblad,  1928, 
25,  534 — 537).— A  rlmmi  of  the  methods  of  examining 
the  commoner  reagents  for  volumetric  analysis. 

S.  I.  Levy. 

Potentiometric  titration  using  monometallic 
electrode  pairs,  E.  Muller  and  H.  Kogert  (Z. 
physikal.  Chem.,  1928,  136,  437—445). — A  modific¬ 
ation  of  the  bimetallic  electrode  method  (ef.  A.,  1923, 
ii,  33)  of  potentiometric  titration  using  two  electrodes 
of  the  same  metal  is  described.  The  end-point  is 
marked,  not  by  the  maximum  change  of  P.D.  between 
the  electrodes,  but  by  the  maximum  P.D.  itself. 
The  titration  can  therefore  be  performed  more  quickly. 
Smooth  and  platinised  platinum  are  used  as  the 
electrodes,  but  the  method  is  not  restricted  to  these 
metals.  The  method  is  illustrated  by  means  of 
permanganate,  diehromate,  and  thiosulphate  titra¬ 
tions.  0.  J.  Walker. 

Two  new  potentiometric  titration  methods. 
E.  Muller  and  H.  Kogert  (Z.  physikal.  Chem., 
1928,  136,  446 — 450). — Two  electrodes  of  the  same 
kind  are  placed  not  too  close  together  in  the  solution 
to  be  titrated,  which  is  stirred  in  a  circular  direction. 
The  standard  solution  is  allowed  to  drop  in  close  to 
one  of  the  electrodes,  which  is  thereby  momentarily 
in  contact  with  a  solution  containing  excess  of  the 
added  reagent  and  therefore  acquires  a  different 
potential  from  the  second  electrode,  which  is  always 
in  contact  with  the  thoroughly  mixed  solution.  The 
course  of  the  titration  near  the  end-point  is  followed 
by  connecting  a  galvanometer  across  the  two  elec¬ 
trodes  and  measuring  the  temporary  deflexion  pro¬ 
duced  by  the  addition  of  each  drop.  At  the  end-point 
this  deflexion  is  practically  zero. 

In  a  modification  of  the  above  method  the  positions 
of  the  two  electrodes  and  the  direction  of  stirring  are 
so  arranged  that  the  change  in  concentration  produced 
in  the  reaction  vessel  by  the  addition  of  each  drop 
takes  place  sooner  at  one  electrode  than  at  the  other. 
The  temporary  P.D,  between  the  electrodes  on  the 
addition  of  each  drop  passes  through  a  sharp  maximum 
at  the  end-point. 

These  methods,  particularly  the  second  method, 
give  good  results  with  precipitation  reactions,  but  are 
unsuitable  for  oxidation-reduction  processes. 

0.  J.  Walker. 

Accuracy  and  practice  of  quantitative  kinetic 
analysis  in  the  case  of  Mmolecnlar  reactions. 
L.  Smith  and  J.  Lindberg  (Ber.,  1928,  61,  [ B ], 
1709 — 1717).— The  mathematical  method  developed 
previously  (Smith,  A.,  1920,  ii,  607)  for  ascertaining 
the  composition  of  a  mixture  of  two  allied  and 
difficultly  separable  substances  when  the  reaction 
constants  for  the  mixture  and  one  component  are 
known  is  examined  experimentally.  Mixtures  of  st¬ 
and  p-glyceryl  chlorohydrin  or  of  the  a-compound 
with  barium  p-ehloro-a-hydroxybutyrate  are  hydro¬ 


lysed  with  barium  hydroxide  under  somewhat 
unusually  careful  conditions.  Experiments  are  re¬ 
corded  under  the  conditions,  kljk2^=14'Q  and  2*7. 
The  accuracy  obtained  in  the  latter  circumstances 
indicates  that  kinetic  analysis  is  doubtless  applicable 
even  at  Jeljk2^2  with  an  error  of  a  few  %,  provided 
only  that  and  k2  are  well-defined  and  accurately 
determinable  constants  of  the  second  order. 

H.  Wren. 

Use  i  of  simple  metallic  _  electrodes  in  the 
potentiometric  titration  of  acids  and  bases.  J.  O. 
Gloss  and  L.  Kahlenberg  (Amer.  Electrochem.  Soc., 
Sept.  1928.  Advance  copy,  24  pp,). — Preliminary 
experiments  showed  that  the  single  potentials  of  the 
metals  tungsten,  molybdenum,  arsenic,  antimony, 
bismuth,  aluminium,  and  tin  in  OTJV-aeids  differed 
greatly  from  their  potentials  in  OTA7 -alkalis.  The 
possibility  of  using  these  metals  as  indicator  electrodes 
in  the  titration  of  an  acid  with  an  alkali  was  therefore 
examined.  From  the  numerous  titration  curves 
obtained  with  various  strong  and  weak  acids  it  is 
evident  that  all  these  metals  yield  sharp  end-points 
in  titrations  with  Ar- sodium  hydroxide.  In  some 
cases,  notably  with  aluminium,  the  change  of  potential 
at  the  end-point  is  much  greater  than  with  a  hydrogen 
electrode.  Except  with  tin  electrodes  in  oxalic  acid 
solutions  and  with  cadmium  electrodes  the  potential 
always  changed  towards  baser  values  at  the  end¬ 
point.  With  tin  electrodes  a  second  discontinuity 
was  generally  observed  in  the  alkaline  region  of  the 
curve,  but  its  position  depends  on  the  nature  of  the 
acid  being  titrated  and  is  influenced  by  shaking  the 
electrode.  In  most  cases  the  potentials  of  the  metals 
became  constant  within  a  minute  after  each  addition 
of  alkali,  and,  even  'in  some  instances  where  the 
potential  tended  to  drift,  the  effect  was  not  great 
enough  to  interfere  with  the  determination  of  the 
end-point.  Satisfactory  results  were  also  obtained 
with  platinised  platinum  electrodes,  but  thallium,  lead, 
and  zinc  electrodes  give  anomalous  results.  The 
theory  of  the  method  is  discussed  and  it  is  concluded 
that  the  potentials  observed  arise  from  the  adsorption 
of  oxygen  or  hydrogen  by  the  metal  surface. 

H.  J.  T,  Ellinoham. 

2>h  Value  of  distilled  water.  C.  van  dkr  Hoeven 
(Collegium,  1928,  440-  143). — The  most  accurate 
method  is  the  colorimetric  method  using  a  dilute 
solution  of  methyl -red  neutralised  with  sodium 
hydroxide.  This  gives  6-7 — 6*6  for  distilled  water. 
There  is  always  an  error  on  the  acid  side  with  the 
quinhydrone  electrode  method  for  all  Pu  measure¬ 
ments,  which  diminishes  in  proportion  to  the  amount 
of  buffering.  D.  Woodroffe. 

Methods  of  expressing*  acidity  of  solutions, 

A.  J.  J.  Vande  Velde  (Natuurwetensch .  Tijdschr., 
1928,  10,  145 — 151). — The  various  methods  of  stating 
the  concentration  of  hydrogen  ion  and  hydroxyl  ion 
in  solutions  are  discussed,  and  a  table  is  given  in 
which  the  coefficients  of  Giribaldo,  Derrien-Fontes, 
and  Wherry  are  set  out  with  the  hydrogen-ion  values. 
pn  values,  normalities,  and  volumes  containing  1  g. 
of  hydrogen  ion  corresponding.  S.  I.  Levy. 

Micro-determination  of  vapour  pressure  and 
water  of  hydration  of  solid  compounds,  F,  E.  E, 
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Germann  and  0.  B.  Mtjbnch  (J.  Physical  Chem., 
1928,  32,  1380—1386 ;  cf.  Wilson,  A.,  1921,  ii,  376)  — 
The  micro-method  described  consists  in  introducing 
solutions  of  sulphuric  acid  of  known  concentration  in 
dishes  into  the  tightly-closed  ease  of  a  sensitive  assay 
balance  which  bears  the  thin  film  of  the  sample 
painted  from  a  saturated  solution  of  the  salt  on  a 
tared  microscope  cover-glass.  Changes  in  weight 
and  the  equilibrium  weight  are  ascertained  by  means 
of  a  system  of  riders  of  different  weights.  With 
thermostatic  temperature  control  and  other  slight 
modifications  of  the  method,  the  vapour  pressure  for 
a  hydrate-pair  can  be  found  by  a  bracketing  method 
from  the  concentrations  of  sulphuric  acid  used.  Data 
for  disodium  phosphate  and  barium  chloride  show 
the  method  to  be  accurate  and  quick,  and  to  require 
only  small  amounts  of  material  which  are  recoverable. 
Methods  for  the  preparation  and  preservation  of  pure 
hydrates,  and  for  the  determination  of  heat  of 
hydration,  are  described.  L.  S.  Theobald. 

Determination  of  moisture  by  rapid  drying. 
S.  EL  Meihtozeh. — See  B,,  1928,  696. 

Gravimetric  determination  of  fluorine  as 
calcium  fluoride ,  using  a  membrane  filter. 
G.  G.  Kan d ilabo v  (Ber.,  1928,  61,  [23],  1667 — 1671). — 
For  the  determination  of  fluorine  in  sodium  fluoride, 
the  aqueous  solution  is  heated  nearly  to  its  b.  p.  and 
a  slight  excess  of  calcium  chloride  solution  is  added 
very  gradually  and  with  continuous  stirring.  The 
precipitated  calcium  fluoride  is  filtered  on  a  membrane 
filter  and  washed  three  times  with  cold  and  four  times 
with  warm  water.  The  precipitate  and  filter  are 
dried  in  a  specially- designed  vacuum  desiccator.  The 
precipitate  is  removed  from  the*  membrane  and  heated 
at  about  500°  for  30 — 40  min.  An  addition  of 
0-0016  g.  per  100  c.c.  of  mother- liquor  is  made  to 
the  weight  of  the  precipitate,  but  the  effect  of  the 
wash  water  may  be  neglected.  If  alkali  carbonate  is 
present,  the  solution  is  treated  with  so  much  nitric 
acid  that  it  is  neutral  to  methyl-red  after  the  dissolved 
carbon  dioxide  has  been  expelled;  after  addition  of 
a  further  few  drops  of  acid  sufficient  to  produce  a 
faint  red  colour,  the  determination  is  carried  out  as 
above.  The  presence  of  nitrate  ions  causes  the  pre¬ 
cipitate  to  be  filtered  much  more  rapidly ;  if  the 
added  acid  is  insufficient  for  this  purpose,  alkali 
nitrate  mav  be  added.  H.  When. 

Diffusion  of  oxygen  through  rubber  and  vari¬ 
ous  other  substances,  S.  E.  Hill  (Science,  1928, 
67,  374—376), — For  the  approximate  evaluation  of 
the  amounts  of  oxygen  diffusing  through  various 
materials,  use  is  made  of  a  tube  containing  luminous 
bacteria  which  give  a  perceptible  glow  at  an  oxygen 
pressure  of  0-005  mm. ;  the  lengths  of  the  luminescent 
columns  are  compared.  A.  A.  Eldridge. 

Gravimetric  determination  of  sulphuric  acid  in 
presence  of  antimony,  S.  von  Finaly  (Z,  anal, 
Cherm,  1928,  75,  17 — 27). — The  determination  of  the 
sulphur  content  of  antimony  sulphides  involves  oxid¬ 
ation  of  the  sulphur  to  sulphuric  acid  and  the  pre¬ 
cipitation  of  barium  sulphate  from  media  containing 
tartaric  acid,  etc.  The  results  thus  obtained  are  not 
always  trustworthy.  The  conditions  under  which  the 


precipitation  of  sulphuric  acid  as  barium  sulphate 
from  media  containing  antimony,  tartaric  acid,  hydro¬ 
chloric  acid,  and  chlorides  is  reproducible  and  the 
necessary  corrections  minimal  and  independent  of 
the  concentration  of  antimony  have  therefore  been 
determined.  J.  S.  Carter. 

Determination  of  polythionates.  E,  H.  Riesen- 
feld  and  G.  Sydow  (Z.  anorg.  Chem.,  1928,  175, 
74 — 79). — For  the  determination  of  trithionate  the 
solution  is  heated  for  1  hr.  to  boiling  with  a  mixture 
of  30  c.c.  of  10%  copper  sulphate  solution,  100  c.c. 
of  10%  barium  chloride  solution,  and  20  c.c.  of 
hydrochloric  acid  (d  1*12),  whereby  the  trithionate 
is  quantitatively  precipitated  as  barium  sulphate, 
thus :  S306"d~8Cu"+6H20=3S04'/+8Cu‘  +  12H\ 

Tetrathionate,  thiosulphate,  and  sulphite  interfere, 
but  pentathionate  is  without  action.  All  polythion- 
ates,  except  dithionate,  are  oxidised  completely  to 
sulphate  by  heating  with  iodine  and  sodium  hydrogen 
carbonate  in  a  closed  tube  for  1  hr.  or  by  keeping 
the  mixture  for  48  hrs.  at  the  ordinary  temperature 
in  a  closed  flask.  Titration  of  the  excess  of  iodine 
affords  a  means  of  determining  the  sum  of  the 
polythionates  present.  A.  R.  Powell. 

Detection  of  pentathionate  in  presence  of  sul¬ 
phurous  acid.  A,  Czernotzky  (Z.  anorg.  Chem., 
1928,  175,  402— 404).— The  pentathionate  ion  may 
be  detected,  even  at  a  concentration  of  0-0041/,  in 
presence  of  25  times  the  quantity  of  sulphite  ion  by 
adding  a  c.c.  of  formaldehyde  solution  to  10  c.c.  of 
the  solution,  rendering  slightly  alkaline,  and  observing 
the  appearance  of  opalescence  within  2—3  min. ; 
opalescence  after  a  longer  period  is  no  longer  charac¬ 
teristic  of  pentathionate.  H.  F.  Gillbe. 

Elimination  and  determination  of  nitrogen  in 
argon.  C.  Leu  (Helv.  Chim.  Acta,  1928,  11,  761 — 
763).— The  exact  conditions  for  removing  nitrogen 
from,  and  determining  it  in,  argon  by  passing  the  gas 
over  magnesium  containing  small  quantities  of  lime 
and  sodium  are  described.  The  most  favourable 
temperature  is  850—870°.  The  nitride  formed  is 
decomposed  by  passing  air  containing  water  vapour 
over  the  cooled  mixture  and  the  ammonia  produced 
is  collected.  Experiments  show  that  98%  of  the 
nitrogen  content  of  a  mixture  containing  5%  of 
nitrogen  can  be  removed  and  determined  in  this 
way.  ‘  R.  N.  Kerb. 

Micro-Kjeldahl  determination  [of  nitrogen], 
B.  Saiko-Pittner  (Pharm.  Presse,  1928,  33,  60—61 ; 
Chem.  Zenfcr.,  1928,  i,  1892).— In  the  determination 
of  nitrogen  in  pyramidone,  phenylhydrazine,  or  semi- 
carb azide  the  evolution  of  nitrogen  or  oxides  of 
nitrogen  is  largely  prevented  by  the  addition  of 
selenium.  A.  A.  Eldridge. 

Analysis  of  nitrates.  P.  Rischbieth. — See  B., 
1928,  745. 

Assay  of  phosphoric  acid.  F.  A,  Maurina. — 
See  B.,  1928,  709. 

Use  of  liquid  amalgams  in  volumetric  analysis. 
XI.  Determination  of  phosphoric  acid  by  em¬ 
ployment  of  zinc  or  cadmium  amalgam.  Mote 
to  part  VII.  Method  of  deterixunlng  chromium 
in  chromium  steels,  K.  Someya  (Z.  anorg.  Chem,, 
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1928,  175,  347 — 356). — Zinc  and  cadmium  amalgams 
reduce  sexavalent  molybdenum  quantitatively  to  the 
ter  valent  state.  Phosphate  ion  may  be  determined 
by  precipitating  as  ammonium  phosphomolybdate, 
dissolving  the  precipitate,  in  ammonia  solution, 
evaporating  to  small  volume,  reducing  with  amalgam, 
and  titrating  the  resulting  solution  with  0T4JV- 
potassium  permanganate. 

Satisfactory  results  .  are  obtained  for  the  deter¬ 
mination  of  chromium  in  chromium  alloys  only  if 
clean  amalgam  is  used  and  if  the  method  of  procedure 
be  somewhat  modified.  H.  F,  Gillbe. 

Picric  acid  as  an  artificial  standard  in  the 
colorimetric  determination  of  silica.  E.  J. 
King  and  Cl  C.  Lucas  (J.  Amer.  Chem.  Soe.,  1928, 
50,  2395 — 2397),— The  addition  of  the  reagents  of 
Di^nert  and  Wandenbuleke  (A,,  1923,  ii,  507)  to  a 
silicate  solution  containing  50  mg.  of  silica  per  litre 
produces  a  yellow  coloration  which  matches  that  of 
a  solution  containing  25*6  mg.  of  pure  vacuum-dried 
picric  acid  per  litre.  The  discrepancy  between  this 
and  previous  results  may  be  due  to  previous  workers 
not  having  dried  the  acid  thoroughly  before  use, 

S.  K.  Tweedy. 

Micro-elementary  analysis,  R.  Goubau 
(Natuurwetenseh.  Tijdsehr.,  1928,  10,  129 — 136). — 
An  apparatus  for  micro-analysis  in  which  the  water 
formed  in  the  combustion  is  collected  in  a  U-tube 
immersed  in  a  mixture  of  solid  carbon  dioxide  and 
alcohol,  and  the  carbon  dioxide  in  a  tube  immersed 
in  liquid  oxygen  is  described.  The  limbs  of  the 
absorption  tubes  contain  spirals  of  silver  wire  to 
bring  the  gases  into  contact  with  the  cooled  surfaces. 
The  precautions  described  allowr  an  accuracy  of  0-2 — 
0*5%  with  quantities  of  5 — 10  mg.  of  material. 

S.  I.  Levy. 

Accurate  gas  burette  for  the  volumetric  deter¬ 
mination  of  carbon  [in  steel]*  O.  Meyer.— See 
B.,  1928,  753. 

Detection  of  carbon  dioxide.  G.  Elteste. — 
See  B.,  1928,  709. 

Improved  Orsai  apparatus  for  the  analysis  of 
flue  gases.  K.  Munzer, — See  B.,  1928,  733. 

Micro-determination  of  potassium  as  cobalti- 
nitrite.  A.  Leuuer,  L.  Velluz,  and  H.  Griffon 
(Bull,  Soc.  Chim.  biol,  1928,  10,  891— 904}.— The 
precipitate  obtained  by  treatment  of  a  solution  of 
the  sample  with  excess  of  sodium  cobaltinitrite  is 
separated  and  washed  by  centrifuging  under  stan¬ 
dardised  conditions.  The  precipitate  is  then  decom¬ 
posed  by  heating  at  100°  with  a  solution  of  sodium 
phosphate  and  acidified  with  sulphuric  acid ;  potass¬ 
ium  iodide  is  added,  and  the  liberated  iodine  titrated 
with  sodium  thiosulphate  solution.  The  error  is 
below  3%,  G.  A.  C.  Gough. 

Determination  of  potassium  as  perchlorate* 
A,  T.  Dalsgaard  (Danslr  Tidsskr.  Farm,,  1928,  2, 
257 — 273). — The  perchlorate  process  for  the  deter¬ 
mination  of  potassium  lias  been  critically  examined 
and  the  following  procedure  is  recommended.  The 
solution  is  evaporated  almost  to  dryness  in  a  Pyrex 
dish  after  the  addition  of  Lo  times  the  theoretical 
amount  of  perchloric  acid.  After  cooling,  water  and 


perchloric  acid  (1  c.c.)  are  added  and  the  resulting 
solution  is  evaporated  to  complete  dryness.  The  cold 
residue  is  crushed  with  a  glass  rod,  10  c.c.  of  absolute 
alcohol  aro  added,  and  the  whole  is  left  for  30  min. 
with  occasional  stirring*  The  liquid  is  decanted 
through  a  glass  filter  crucible  and  the  precipitate 
washed  by  decantation  with  3—5  c.c.  of  96%  alcohol 
containing  0*2%  of  70%  perchloric  acid.  The  remain¬ 
ing  alcohol  is  carefully  evaporated,  water  added,  and 
the  -whole  again  evaporated  to  dryness.  After  cooling, 
the  residue  is  treated  with  a  special  wash  liquid  (96% 
alcohol  containing  0*2%  of  perchloric  acid  and 
saturated  with  potassium  perchlorate)  and  the  potass¬ 
ium  perchlorate  filtered,  washed,  and  dried  at  150' — 
200°.  If  the  redissolution  of  the  precipitate  after  the 
first  'washing  with  alcohol  be  omitted,  the  results  are 
invariably  2 — 3  mg.  too  high  when  considerable 
amounts  (0*1  g.  or  more)  of  sodium  are  present,  and 
a  similar,  although  smaller,  error  occurs  if  the  crystals 
of  potassium  perchlorate  are  not  crushed  finely  before 
filtration.  The  method  as  given  yields  accurate 
results  in  the  presence  of  sodium,  barium,  calcium, 
magnesium,  and  iron,  and  is  recommended  for  tech¬ 
nical  purposes.  A  comprehensive  summary  of  pre¬ 
vious  work  on  the  perchlorate  process  accompanies 
the  paper.  H.  F.  Harwood, 

Micro-determination  of  sodium.  E,  m  Bene¬ 
detto  and  A.  D.  Marenzi  (Rev.  Centr.  Estud.  Farm. 
Bioquim.,  1927,  16,  592—595;  Chem.  Zentr.,  192$, 
i,  1794). — In  Nau’s  modification  of  Blanchetiere’s 
method,  the  uranyl  magnesium  sodium  acetate  is 
precipitated,  separated,  and  crashed  in  the  centrifuge 
tube.  A.  A.  Eldridge, 

Electrometric  determination  ol  calcium  by 
the  use  of  secondary  electrodes.  M.  H*  Corten 
and  L.  Estermann  (Z.  physikal.  Chem.,  1928,  136, 
228— 230).— The  chains  AgjAg2C204|CaC204|Ca*#,  and 
Zn|ZnC204jCaC204jCa**  may  be  used  as  reversible 
secondary  electrodes  for  the  determination  of  calcium 
ions.  The  latter  must  be  used  for  determinations  in 
blood  and  serum,  and  gives  reproducible  results, 
maintaining  a  constant  potential  over  considerable 
periods.  E.  G.  Tryhorn. 

Wolff  fs  calcimeter  for  the  continuous  gaso- 
metrie  determination  of  calcium  carbonate.  A. 

Hock  (Chem.  Fabr.,  1928,  548). — An  apparatus  for 
the  determination  of  the  calcium  carbonate  content 
of  fertilisers  etc,  by  which,  series  of  determinations 
can  be  carried  out  in  succession  is  described  and 
illustrated.  It  comprises  a  number  of  reaction  flasks 
coupled  with  an  automatic  shaking  apparatus  which 
permits  of  the  continuous  agitation  of  the  sample 
with  the  acid  for  any  desired  period.  The  reaction 
flasks  arc  each  connected  to  a  gas-measuring  burette 
graduated  in  c.c.,  a  manometer  for  adjusting  the  level 
of  the  liquid  in  the  burette,  and  a  reservoir  containing 
the  necessary  acid.  A.  R.  Powell. 

Quantitative  separation  of  barium  and  cal¬ 
cium.  M.  Lemarc hands  (Compt.  rend.,  1928,  187, 
601 — 603). — The  solubilities  of  barium  sulphate  in 
water  and  in  hydrochloric  acid  solutions  have  been 
determined  at  100°,  also  its  solubility  in  calcium 
chloride  solution.  Cl  W,  Gib  by. 
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Differentiation  of  dolomite  and  magnesite* 
F.  Feral  and  H.  Leitmeieb  (Zentr.  Min.  GeoL,  1928, 
A,  74—87 ;  Chem,  Zentr.,  1928,  i,  1795)* — Magnesite, 
but  not  dolomite,  is  coloured  reddish -violet  by 
alkaline-alcoholic  diphenylcarbazide  solution.  Dolom¬ 
ites  containing  magnesium  carbonate,  brueite,  and 
breunnerite  give  the  reaction.  A.  A.  Eldrtdoe, 

Identification  of  cadmium  by  the  drop  method, 
P.  G,  Popov  (Ukraine  Chem.  J.,  1928,  3,  158 — 160), — 
Two  or  three  drops  of  the  solution  to  be  analysed, 
which  may  contain,  besides  cadmium,  lead,  bismuth, 
copper,  mercury,  and  silver,  are  acidified  by  the 
addition  of  2—3  drops  of  sulphuric  acid,  and  the 
solution  is  evaporated  until  dense  white  fumes  of 
acid  are  evolved,  when  it .  is  diluted,  and  excess  of 
iron  powder  added,  and  the  whole  immediately 
filtered.  A  solution  of  hydrogen  sulphide  is  then 
added  to  the  solution  on  a  watch-glass,  when,  if 
cadmium  is  present,  it  will  be  precipitated  as  a  yellow 
sulphide.  R.  Truszxowski. 

Separation  of  cadmium  from  copper  in  quali¬ 
tative  analysis.  P.  G.  Popoy  (Ukraine  Chem.  J., 
1928,  3,  153 — 155). — The  filtrate  obtained  in  group  II 
after  the  precipitation  of  bismuth  by  ammonia  is 
slightly  acidified  by  sulphuric  or  hydrochloric  acid 
and  zinc  or  iron  powder  is  added.  The  mixture  is 
shaken  for  10 — 20  sec.,  and  immediately  filtered; 
the  cadmium  is  precipitated  as  sulphide"  from  the 
filtrate,  which  is  free  of  copper.  R.  Truszkowski. 

Determination  of  copper  in  molybdenite. 
M.  G.  Roeder,— See  B.,  1928,  787. 

Volumetric  determination  of  mercuric  oxide. 
P.  Ray  and  J.  Das-Gupta  (J.  Indian  Chem.  Soc., 
1928,  5,  4S3 — 485). — Mercuric  oxide  reacts  with 
sodium  thiosulphate  according  to  the  equation  HgO+ 
2Na,S203-Na2[Hg(S203)2I+2Na0H.  The  liberated 
alkali  is  determined  by  titration.  The  method  gives 
trustworthy  results  provided  a  large  excess  of  sodium 
thiosulphate  is  avoided.  H.  Rukton. 

Confirmatory  test  for  aluminium.  E.  JEL 
Pahgahibak  and  (Miss)  F.  A.  Souyen  (J.  Amer. 
Chem.  Soc.,  1928,  BO,  2427— 2428).— The  solution 
obtained  by  Noyes5  procedure  (“  Quantitative  Chemical 
Analysis,”  1923,  190)  is  passed  through  a  filter-paper 
having  a  few  asbestos  fibres  at  the  apex  of  the  cone. 
The  latter  are  withdrawn  and  burned  on  a  platinum 
wire.  This  modification  renders  thorough  washing 
unnecessary,  and  the  ignition  takes  less  time. 

S.  K  Tweedy. 

Electrometric  iron-dichromate  titrations. 

!\  J.  Watson  (Chem.  Eng.  Min.  Rev,,  1928,  20, 
396 — 399). — In  the  absence  of  a  satisfactory  indicator 
the  electrometric  method  of  titrating  ferrous  iron 
and  dichromate  is  more  successfully  used.  The  non¬ 
reversibility  of  the  reaction  renders  investigations 
empirical  and  prevents  a  quantitative  application  of 
electrode  theory.  The  use  of  a  calomel  electrode 
and  potassium  chloride  bridge  was  eliminated  in 
favour  of  bimetallic  electrodes.  Bright  platinum  is 
used  as  the  lt  indicator  electrode  ??  on  account  of  the 
high  B.M.F.  change  at  the  end-point.  A  large 
number  of  metals  maintained  practically  a  constant 
E.M.F.  with  respect  to  the  solution  over  the  end¬ 


point  region  and  were  suitable  as  “  reference  elec¬ 
trodes/5  although  gold  was  a  marked  exception. 
Tungsten  appeared  to  be  most  suitable.  Silver  was 
found  suitable  for  the  titration  of  iron  with  dichromate 
but  not  vice  versa ,  owing  to  the  rapid  oxidation  of 
the  metal  by  chromic  acid.  C.  A.  Kino, 

Determination  and  separation  of  chromium, 
iron,  aluminium,  and  phosphorus.  K.  K. 
Jarvinen  (Z.  anal,  Chem,,  1928,  75,  1 — 16). — The 
oxidation  of  chromium  in  alkaline  media  is  accom¬ 
plished  most  rapidly  and  satisfactorily  by  bromine. 
Considerable  occlusion  of  chromate  is  observed  when 
aluminium  and  iron  are  precipitated  as  hydroxides 
from  solutions  containing  chromate.  No  chromate 
is  occluded  when  these  metals  are  precipitated  as 
phosphates.  The  constituents  in  a  mixture  of 
chromium,  iron,  aluminium,  and  phosphate  are 
determined  in  the  following  manner,  A  portion  of 
the  solution  is  treated  with  bromine  (1—2  c.c.)  and 
a  distinct  excess  of  2Ar~sodium  hydroxide  added  with 
constant  shaking.  After  15  ruin,  the  precipitate  is 
dissolved  in  the  minimum  amount  of  hydrochloric 
acid  and  the  solution  again  made  alkaline.  The 
solution  is  warmed  for  some  time,  acidified,  and  the 
excess  of  bromine  removed  by  boiling,  A  sufficient 
amount  of  2Ar-ammonium  phosphate  is  added  to  the 
hot  solution  and  iron  and  aluminium  are  precipitated 
by  careful  addition  of  ammonia.  The  cooled  solution 
is  diluted  to  a  suitable  volume  and  chromate  deter¬ 
mined  iodometrieally  in  a  portion  of  the  acidified 
filtrate.  The  precipitate,  which  need  not  be  washed, 
is  dissolved  in  hydrochloric  acid  and  any  chromate 
reduced  by  sodium  hydrogen  sulphite.  Iron  is 
oxidised  by  bromine  water  and  the  excess  of  bromine 
removed  by  boiling,  The  solution  is  boiled  with 
1—2  g,  of  potassium  iodide  in  a  retort  and  the 
liberated  iodine  absorbed  in  dilute  sodium  hydroxide 
solution.  Rubber  etc.  connexions  are  inadmissible 
and  the  retort  end  must  be  sealed  in  the  receiving 
liquid.  The  latter  is  acidified  and  the  iodine  titrated 
with  thiosulphate.  If  the  phosphate  content  of  the 
original  solution  is  known  all  constituents  may  be 
precipitated  by  ammonia  and  aluminium  determined 
from  the  weight  of  the  ignited  precipitate  by  difference. 

J.  S.  Carter. 

Diphenylcarbazide  as  a  test  for  chromium. 
N.  M.  Stover  {J.  Amer.  Chem,  Soc.,  1928,  50,  2363 — 
2366;  of,  Brandt,  A,,  1906,  ii,  309), — Diphenyl¬ 
carbazide  as  a  reagent  for  dichromate  and  chromium 
ions  is  much  superior  to  a  mixture  of  hydrogen 
peroxide  and  ether.  It  is  more  sensitive  in  presence 
of  sulphuric  acid  than  in  the  presence  of  either  acetic 
or  citric  acids.  Zinc  and  nitrate  ions  may  be  present. 

S.  K,  Tweedy. 

Quantitative  separation  and  determination 
by  evaporation  with  gaseous  hydrogen  chloride. 
VII.  Separation  and  determination  of  the  com¬ 
ponents  of  tungstates.  G.  Jander  and  D.  Mojert 
(Z.  anorg.  Chem,,  1928,  175,  270 — 276).— The  hydro¬ 
gen  chloride  method  has  been  applied  to  the  analysis 
of  sodium  and  barium  tungstates.  H.  F.  Gillbe. 

Precise  determination  of  thorium  by  precipit¬ 
ation  as  subphosphate.  F.  Hecht  (Z.  anal.  Chem., 
1928,  75,  28 — 39), — Thorium  is  precipitated  quan- 
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titatively  as  subphosphate,  ThP206?l  1H20,  from 
boiling  solutions  containing  about  10%  of  hydro¬ 
chloric  acid.  Cerium  is  not  precipitated  alone  under 
these  conditions,  particularly  in  presence  of  hydrogen 
peroxide.  Conversion  into  pyrophosphate  by  ignition 
is,  however,  not  quantitative.  The  precipitated  sub¬ 
phosphate  may  be  treated  with  sulphuric  acid  and 
sodium  nitrate,  and  thorium  precipitated  as  oxalate 
from  the  resulting  solution.  If  sulphuric  acid  is  not 
removed  after  the  oxidation  the  solution  obtained  on 
dilution  may  be  used  for  the  precipitation.  If 
sulphuric  acid  is  removed,  the  suspension  obtained 
on  treating  with  water  is  made  alkaline  with  ammonia 
and  the  precipitated  phosphate  (previously  held  to 
be  a  hydroxide)  dissolved  after  filtration  in  hydro¬ 
chloric  acid.  The  oxalate  is  ignited  and  weighed  as 
oxide.  Alternatively,  the  subphosphate  may  be  fused 
with  sodium  and  potassium  carbonates,  the  cooled 
mass  treated  with  water,  and  the  insoluble  matter 
ignited.  This  ignited  material  is  fused  with  potassium 
pyrosulphate,  the  cooled  mass  dissolved  in  hydro¬ 
chloric  acid,  and  thorium  precipitated  as  oxalate. 

Determination  of  vanadium.  B.  S.  Evans  and 
8.  G.  Clarke* — See  B.,  1928,  786. 

Determination  of  vanadium  in  steel.  A.  T. 
Etheridge. — See  B.,  1928,  714. 

Ceric  sulphate  as  a  volumetric  oxidising  agent. 
¥11.  Determination  of  vanadium  in  presence  of 
chromium,  tungsten*  and  iron.  H.  H.  Willard 
and  P.  Young  (Ind.  Eng.  Chern.,  1928,  20,  972 — 
974). — Vanadyl  salts  may  be  titrated  electrometrically 
with  eerie  sulphate  in  hot  (70—80°)  solutions  con¬ 
taining  5—10  c,c.  of  sulphuric  acid  (cl  1*83),  nitric 
acid  (d  1*42),  perchloric  acid  (70 — 72%),  or  hydro¬ 
chloric  acid  (d  1*18)  per  c.c.  Conversely,  eerie  salts 
may  be  accurately  determined  by  electrometric 
titration  with  vanadyl  sulphate  in  hot  solutions 
containing  sulphuric,  nitric,  or  perchloric  acids.  For 
the  determination  of  vanadium  in  steel  4—5  g.  of 
turnings  are  dissolved  in  10  c.c.  of  sulphuric  acid 
and  35—40  c.c,  of  water.  The  solution  is  boiled 
vigorously  until  salts  begin  to  separate,  diluted  with 
20  c.c.  of  water,  and  cautiously  oxidised  with  nitric 
acid,  avoiding  excess.  After  diluting  to  100  c.c., 
2  c.c.  of  silver  nitrate  solution  (2*5  g. /litre)  and  2  g. 
of  ammonium  persulphate  are  added ;  the  solution 
is  boiled  for  15  min.,  cooled,  treated  with  40  c.c.  of 
sulphuric  acid  (d  1*5)  and  0-OoiY-ferrous  sulphate 
solution  in  slight  excess  as  indicated  by  a  drop  in 
the  voltage,  and  set  aside  for  10  min.  After  a  slight 
excess  of  permanganate  has  been  added,  the  solution 
is  cooled  to  5 — 10°,  titrated  with  ferrous  sulphate 
until  the  reduction  of  vanadic  acid  to  vanadyl 
sulphate  is  complete,  diluted  to  300  c.c.,  heated  to 
70 — 75°,  and  titrated  with  0*  05  Ar- ceric  sulphate  to 
reoxidisc  the  vanadium.  If  the  steel  contains  tung¬ 
sten,  the  tungstic  acid  precipitated  by  the  nitric  acid 
treatment  is  collected,  washed,  and  dissolved  in  sodium 
hydroxide,  the  solution  being  returned  to  the  main 
solution  prior  to  titration.  A,  R.  Powell. 

Cerium  salts  in  quantitative  analysis.  Deter¬ 
mination  of  antimony  in  presence  of  arsenic* 
H.  Rathsburg  (Ber.,  1928,  61,  [B],  1663—1665),— 


Antimony  is  determined  by  titration  with  0*O5A7~  or 
0*01JV-ceric  sulphate  solution  in  presence  of  methylene- 
blue,  Congo-red,  methyl-orange,  or  methyl-red  ;  alter¬ 
natively,  the  end-point  is  measured  electrometricaljy. 
After  determination  of  antimony,  arsenic  may  be 
determined  in  the  same  solution  either  by  titration 
with  potassium  bromate  or  with  ceric  salt  until  a 
sudden  alteration  of  potential  is  observed. 

BL  Wren. 

Analytical  chemistry  of  tantalum*  niobium, 
and  their  mineral  associates.  XII.  Pyrosulph- 
aterihydrolysis  method.  XIII.  Separation  of 
zirconium  and  hafnium  from  tantalum  and 
niobium.  W.  R,  Schoeller  and  E.  F.  Water- 
house  (Analyst,  1928,  53,  467—475,  515—520).— 
XII.  An  experimental  investigation  of  the  pyxo- 
sulphate-hydrolysis  method  shows  that  the  earth  acids 
cannot  by  any  of  the  modifications  of  the  method  be 
quantitatively  separated  from  zirconia  or  titania. 
The  method  is  regarded  as  a  balanced  reaction  in 
which  a  colloidal  phase  gradually  flocculates  with 
adsorption  of  almost  any  of  the  constituents  of  the 
solution,  and  should  be  disregarded.  In  mixtures 
of  earth  acids  and  titania  no  practical  separation 
occurs  at  any  stage  preceding  total  precipitation ; 
zirconia  prevents  hydrolytic  precipitation  of  titania, 
and  in  the  presence  of  titania  the  earth  acids  cannot 
be  separated  from  ferric  sulphate,  but  may  be  imper¬ 
fectly  separated  from  ferrous  sulphate. 

XIII.  The  term  <{  zirconia  ”  is  used  for  the  mixture 
(Zr,Hf)02.  Small  quantities  of  earth  acids  may  be 
separated  from  much  zirconia  by  fusing  the  mixed 
oxides  with  potassium  hydrogen  sulphate,  dissolving 
the  product  in  a  saturated  solution  of  ammonium 
oxalate  containing  as  much  salt  as  hydrogen  sulphate 
taken,  and  treating  the  boiling  liquid  with  0*2  g.  of 
tannin  in  hot  water  and  dilute  ammonia.  The  colour 
of  the  precipitate  varies  according  to  the  ratio  of 
oxides  present.  The  precipitate  is  washed  with  2% 
ammonium  chloride  solution  and  ignited.  To  pre¬ 
cipitate  zirconia-free  pentoxide.  the  ignited  pre¬ 
cipitate  is  treated  the  same  way  as  the  mixed  oxides, 
and  the  clear  solution  neutralised  while  boiling  until 
cloudiness  is  perceptible ;  this  is  removed  with  the 
minimum  amount  of  hydrochloric  acid.  The  boiling 
solution  is  then  treated  with  1  g.  of  ammonium 
chloride  and  a  freshly-prepared  solution  of  tannin, 
which  imparts  a  yellow,  orange,  or  red  colour,  followed 
by  flocculation  of  the  coloured  precipitate.  After 
1- — -2  hrs.  at  50— 1 70°,  the  liquid  is  filtered  and  the 
precipitate  weighed  as  (Ta,Nb)205.  Since  the  tannin 
and  earth  acid  precipitate  is  very  bulky,  it  is  preferable 
to  separate  zirconia  from  quantities  of  earth  acid 
exceeding  0*02—0*03  g,  by  first  using  the  potassium 
carbonate  fusion  followed  by  the  tannin  process. 
The  potassium  fusion  is  carried  out  by  fusing  6  parts 
of  potassium  carbonate  with  1  part  of  the  mixed 
oxides,  digesting  with  1  g.  of  potassium  hydroxide 
and  enough  water  to  cover,  stirring  filter  pulp  into 
the  diluted  liquid,  and  filtering.  The  zirconia  residue 
is  washed  with  2%  potassium  carbonate  solution 
and  ignited,  and  if  heavy  and  derived  from  a  mixture 
rich  in  tantalic  oxide,  fused  again.  The  alkaline 
filtrate  is  acidified  with  hydrochloric  acid,  boiled  with 
a  small  excess  of  ammonia,  the  precipitate  mixed 
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with  filter  pulp,  washed  with  dilute  ammonium 
nitrate  solution,  ignited,  digested  with  hot  water 
acidulated  with  hydrochloric  acid,  again  ignited 
strongly,  and  weighed  as  (TaNb)205.  The  zirconia 
r esid  u  e  f  roin  the  c  arb  o  n  ate  -fusion-  is  i  gn ited,  mom ten od 
with  dilute  sulphuric  acid,  dried,  fused  with  hydrogen 
sulphate,  and  the  product  dissolved  in  ammonium 
oxalate  solution.  After  filtering  to  remove  impurities 
such  as  silica  it  is  submitted  to  the  tannin  process. 

I) .  G.  Hewer, 

Wilson's  ray -track  apparatus.  T.  Wulf  (Z. 
physikal.  chem.  Unterr.,  1928,  41,  70 — 73 ;  Chem. 
Zentr.,  1928,  i,  1832),—  An  improved  apparatus  is 
described.  A.  A.  Elhridge. 

Light  source  devised  by  Auer  von  Welsbach. 
K.  Warm  (Z,  wiss.  Phot.,.  1928,  25,  365— 379).— The 
light  source  consists  of  a.  spark  between  two  electrodes 
which  alternately  touch  and  separate  as  a  result  of 
the  effect  of  an  interrupted  electromagnet.  The 
source  gives  both  arc  and  spark  lines,  and  a  con¬ 
tinuous  passage  from,  one  type  of  spectrum  to  the 
other  can  be  made  by  increasing  the  current. 

W.  E.  Downey. 

Physical  methods  in  chemical  laboratories. 
¥11.  Spectroscopy  as  an  aid  in  chemical  re-* 
search.  II.  E,  Rabinovitsch  (Z.  angew.  Chem., 
1928,  41,  1021—1028;  cf.  this  vol,  728).— A  review 
showing  the  value  of  spectroscopic  methods  in  deter¬ 
mining  the  state  of  molecular  aggregation  of  elements, 
in  distinguishing  between  polar  and  non-polar  mole¬ 
cules  in  the  gaseous  state,  in  discovering  new  com¬ 
pounds,  and  in  chemical  analysis.  A.  R,  Powell. 

Design  of  equipment  for  measuring  the  specific 
volume  of  carbon  dioxide  vapour.  C.  H.  Meyers 
(Refrig.  Eng.,  1928,  15,  157—158). 

Chemical  Abstracts. 

Friction  coefficient  for  gas  flow  through  small 
glass  tubes.  M,  Elliott  (Ind.  Eng.  Chem.,  1928, 
20,  923— 924).— Small  rates  of  gas  flow  can  be 
conveniently  measured  by  the  pressure  drop  through 
a  capillary  tube.  In  order  to  obtain  absolute  results 
by  this  means  determinations  of  the  constant  /  in  the 
equation  Ah=2fLu2lgd  (where  Ah  is  the  pressure  drop, 
u  the  velocity,  and  L  and  d  arc  respectively  the, length 
and  diameter  in  feet)  were  made.  The  factor  /  is  a 
function  of  Duofci,  where  p  and  g  are  the  density 
and  viscosity  of  the  gas.  The  values  of/  found  were 
plotted  against  this  modulus  on  log-log  paper,  giving 
a  curve  which  was  nearly  a  straight  line.  For  a 
known  gas,  therefore,  the  curve  affords  a  means  of 
obtaining  the  .relation  between  f  and  u  and  thus 
plotting  pressure  drop  against  velocity.  Cl  Irwin. 

Exact  determination  of  the  coefficient  of 
internal  friction  of  molten  salts,  R.  S,  Dantuma 
(Z,  anorg.  Chem.,  1928,  175,  3— 42).— An  apparatus 
is  described  for  the  determination  of  the  viscosity  of 
molten  salta  by  measuring  the  damping  of  a  freely- 
swinging  platinum  sphere  suspended  in  the  liquid  by 
means  of  a  platinum  strip  carrying  a  mirror,  the 
movements  of  which  are  registered  photographically 
on  a  revolving  drum  which  also  acts  as  a  time 
recorder.  The  whole  apparatus  is  mounted  above, 
and  heat-insulated  from,  a  well-lagged  wire-wound 
resistance  furnace,  the  temperature  of  which  is 


automatically  recorded  by  means  of  a  thermocouple. 
Tho  viscosities  of  sodium,  potassium,  and  lithium 
nitrates  and  of  sodium  chloride  have  been  determined 
for  temperatures  up  to  about  200°  above  their 
respective  m,  p.,  and  the  results  are  recorded  graphic¬ 
ally  and  in  a  series  of  tables.  Except  in  the  ease  of 
lithium  nitrate,  they  agree  well  with  the  results  of 
other  workers.  A,  R,  Powell. 

Precision  pipette  viscosimeter.  S.  W,  Ferris 
(Ind.  Eng.  Chem.,  1928,  20,  974 — 977). — The  bulb 
of  the  pipette  has  a  capacity  of  4*5  c.c. ;  the  tip  is 
drawn  out  to  an  inside  diameter  of  2  mm.  and  this 
is  further  drawn  out  to  '0*5  mm.,  the  decrease  in 
diameter  throughout  being  kept  gradual.  The  tip 
is  then  broken  off  at  the  narrow  point  and  polished 
on  a  fine  emery  stone  to  obtain  a  smooth,  circular 
orifice.  The  pipette  is  enclosed  in  a  water-jacket 
provided  with  paddles  driven  by  an  air -jet  paddle- 
wheel.  Calibration  graphs,  in  winch  Say  bolt  seconds 
(a)  are  plotted  against  pipette  seconds  (p),  are  always 
straight  lines  conforming  to  the  equation 
hence  the  instrument  may  be  calibrated  with  any  oil 
of  known  viscosity  or,  to  an  accuracy  of  about  1%, 
with  water.  The  results  obtained  are  more  accurate 
than  those  from  the  Saybolt  viscosimeter. 

A.  R.  Powell. 

IVTa Ant  Af  ffpYYinfiVAiHtT'p  Tvitbl  a  tsp>q'i cL* 
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ance  thermometer.  A-  Mtohels  and  Geels  (Proc. 
K.  Akad.  Wetensch.  Amsterdam,  1028,  31,  485— 
491).— The  relationship  between  the  various  factors 
concerned,  necessary  for  the  accurate  measurement 
of  temperature  by  the  resistance  thermometer,  is 
discussed  theoretically.  A  circuit  with  overlapping 
shunts  is  described.  M,  S.  Burr. 

ZambelIiTs  vacuum  evaporator,  R.  Giordano 
{Rev.  Centr.  Estud.  Farm.  Bioquim.,  1927,  16,  596 — 
601 ;  Chem.  Zentr.,  1928,  i,  1793). 

Continuous  extraction  apparatus,  H.  L.  Max¬ 
well.— See  B.,  1928,  695, 

Large-Capacity  laboratory  extractor.  F.  E, 
Holmes  (Ind.  Eng.  Chem.,  1928,  20,  888).— The 
vaporised  solvent  is  delivered  through  a  vertical  tube 
centrally  placed  within  a  bulb.  An  expansion  in  the 
bottom  of  the  latter  is  packed  with  cotton  wool  on 
which  the  material  to  be  extracted  is  placed.  Above 
the  bulb  is  a  reflux  condenser.  0.  Irwin, 

Mechanical  agitator.  G.  N.  Quam  (Ind.  Eng, 
Chem.,  1928,  20,  922). — An  agitator  designed  for 
determining  rates  of  corrosion  of  metal  samples  by 
fluids  was  made  of  soft  wood  and  mounted  a 
number  of  test-tubes  resting  obliquely  towards  each 
side  which,  contained  the  sample.  These  were  fitted 
with  bent  breathing  tubes  to  ensure  aeration.  The 
rocking  (through  30°}  is  controlled  by  a  hinge  on  the 
rocker  arm  and  by  the  walls  of  the  thermostat. 

C.  Irwin. 

Adjustable  thermostat.  B.  Noyes,  jun.  (J.  Opt. 
Soc.  Amer.,  1928,  17,  127— 131) —The  E.M.F.  of  a 
thermocouple  is  used,  by  way  of  a  potentiometer, 
galvanometer,  photo-electric  cell,  and  an  amplifier, 
to  actuate  a  scries  of  relays  which  vary  the  current 
in  the  winding  of  the  furnace  which  it  is  desired  to 
keep  at  a  constant  temperature.  W,  E.  Downey. 
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Constant-rate  aspirator  -  C.  F.  Hottes  and 
A.  L.  Hafenrichter  (Science,  1928,  67,  320 — 322). — 
The  aspirator  is  described  and  figured. 

A.  A.  Eldridge. 

Exclusion  of  atmospheric  oxygen  3by  super¬ 
imposed  surface  layers.  EL  Schmalfuss  and  W. 
Peschke  ( Bio c hem.  Z.,  1928,  198,  487 — 493). — ■ Of  13 
liquids  investigated,  amyl  alcohol  when  floated  on 
the  surface  of  oxygen-free  water  was  most  and  anisole 
least  efficient  in  preventing  oxygen  from  reaching 
i?  the  aqueous  layer.  The  curve  showing  the  degree  of 
protection  at  different  temperatures  shows  a  sharp 
minimum.  The  influence  of  the  thickness  of  the 
protective  layer  is  strikingly  small.  Atmospheric 
oxygen  penetrates  into  a  fluid  between  the  glass  wall 
and  the  medium  and  not  through  the  medium,  the 
passage  of  oxygen  being  rendered  visible  by  a  colour 
reaction.  Oxygen  is  excluded  completely  either  by 
superimposing  a  layer  of  a  liquid  paraffin  which  by 
cooling  can  be  quickly  solidified  or,  in  experiments  at 
high  temperatures,  by  covering  with  a  layer  of  a 
fluid  which  at  the  temperature  concerned  boils  very 
vigorously.  P.  W.  ClutTerbuck. 

Modified  Hartmann  diaphragm.  .  JEt «  G R  US  JSi 
(J.C.SX,  1928,  47,  224t). — A  description  of  a  dia¬ 
phragm  by  the  use  of  which,  for  every  spectrum  of 
the  substance  under  examination,  six  comparison 
spectra  can  be  obtained,  instead  of  two  when  using 
the  ordinary  three -aperture  Hartmann  form. 

Apparatus  for  delivering  gas  at  constant 
pressure,  T.  Gray  (J.S.OX,  1928,  47,  187 — 188t). 


— An  attachment  to  the  ordinary  laboratory  aspirator 
bottle  is  described,  which  obviates  the  variation  of 
pressure  due  to  the  changing  level  of  the  confining 
liquid  and  ensures  delivery  at  a  constant  pressure 
during  the  whole  period  of  discharge.  With  the 
addition  of  this  device  any  gas-tight  metal  drum, 
such  as  is  used  for  the  transport  of  liquids,  may  be 
converted  into  a  serviceable  gas-holder. 

Automatic  time  switch  for  prolonged  heating 
etc.  A.  Guthrie  (J.S.OX,  1928,  47,  202t).— The 
winder  of  an  alarm  clock  is  bolted  to  a  gas  tap. 
The  turning  of  the  winder  when  the  alarm  is  released 
automatically  cuts  off  the  gas. 

Densi-tensimeter.  A.  Smtts  (J.C.S.,  1928, 2409 — 
2410 ;  cf.  A.,  1927,  819). — A  number  of  improve¬ 
ments  are  described  in  an  apparatus  designed  to 
measure  vapour  pressures  and  vapour  densities  simul¬ 
taneously.  F.  J.  Wilkins. 

Extraction  of  krypton  and  xenon  from  air  and 
from  gases  dissolved  in  water.  G.  Claude 
(Compt.  rend.,  1928,  187,  581 — 585 ;  ef.  Lepape,  this 
voh,  970). — A  description  of  modifications  in  plant 
for  the  fractionation  of  liquid  air,  in  the  form  of  an 
additional  vaporiser,  for  obtaining  krypton  and  xenon 
as  by-products.  0.  W.  Gibby. 

Nomographic  conversion  of  percentages  by 
weight  into  atomic  percentages  in  ternary 
systems.  O.  Redlich  (Z.  anorg,  Chem.,  1928,  174, 
285 — 289). — A  graphical  method  is  described  and 
illustrated.  H.  F.  Gillbe. 


Geochemistry, 


Effect  of  ozone  on  the  temperature  of  the 
upper  atmosphere.  E.  H.  Gowan  (Proe.  Roy. 
Soc.,  1928,  A,  120,  655 — 669) . — From  the  abnormally 
high  values  obtained  for  the  density  of  the  atmosphere, 
calculated  from  observations  of  meteors,  Lindemann 
and  Dobson  (ibid.,  1922,  A,  102,  411)  concluded  that 
the  temperature  above  60  km.  is  of  the  order  of 
300°  Abs.  Whipple  (Nature,  1923,  111,  187),  from 
observations  of  the  zones  of  audibility  occurring  at 
some  distance  round  big  explosions,  found  that  near 
60  km.  a  temperature  of  about  280°  Abs.  was  to  be 
expected.  A  theoretical  consideration  of  the  radiative 
equilibrium  of  the  upper  atmosphere,  taking  into 
account  the  effects,  with  selective  absorption,  of 
water  vapour  and  ozone,  leads  to  a  region  of  high 
temperature  in  the  neighbourhood  of,  and  above, 
60  km.  The  equation  of  equilibrium,  considering 
only  vertical  radiation,  for  any  layer  of  air  in  a  non- 
con  vective  region  is  —  Y/+E  S\)d\ 

where  RkT  is  the  radiation  from  any  layer  at  tem¬ 
perature  Ty  AY  and  JY  are  the  absorbed  portions 
of  the  atmospheric  radiations  from  above  and  below 
the  layer,  and  and  S/  arc  the  portions  of  the 
terrestrial  and  solar  radiations  absorbed  in  the  layer. 
An  analytical  solution  of  this  equation  can  be  found 
when  the  coefficient  of  absorption  does  not  vary  with 
the  wave-length.  When  selective  absorption  is  used  a 
graphical  solution  is  possible,  and  has  been  obtained 
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both  temperature  and  height  of  the  warm  region, 
agree  well  with  those  of  indirect  observations. 

L.  L.  BmcruMSHAW. 

Height  of  the  ozone  in  the  upper  atmosphere. 
F.  W.  P.  Gotz  and  G.  M.  B.  Dobson  (Pioc.  Roy.  Soc*, 
1928,  A,  120,  251 — 259). — i Measurements  have  been 
made  by  the  spcetrographic  method  of  the  thickness 
of  the  ozone  layer  at  different  times  of  the  day  at 
Arosa  (Switzerland),  and  from  this  the  height  of  the 
layer  is  calculated.  The  results  are  not  conclusive, 
but  the  average  height  appears  to  be  between  30  and 
40  km.  above  sea- level.  A  table  is  given  showing  the 
height  at  various  times  of  the  year.  Measurements 
have  also  been  made  during  cyclones  and  anticyclones 
and  the  results  are  discussed.  J.  L.  Bitcitan. 

Helium.  VI.  Helium  content  of  terrestrial 
gases.  F.  Paneth,  H.  Gehlen,  and  K.  Peters 
(Z.  anorg.  Chem.,  1928,  175,  383 — 401). — The  per¬ 
centages  of  helium  in  a  number  of  gases  occurring 
naturally  in  various  parts  of  the  world  have  been 
determined.  H.  F.  Gillbe. 

Volcanic  gases  from  Agnano.  0.  Olita  (Z. 
VulkanoL,  1923-194,  7,  155—101 ;  Chem.  Zentr., 
1928,  i,  2075). 

Poz2Uoli  solfatara  gases,  E.  Salvatore  (Z. 
VulkanoL,  1923,  7,  140—154;  Chem.  Zentr.,  1928, 
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i,  2075). — The  gases  contain  C02  99*19,  ELS  0*47, 
OHj  0*0086,  H2  0*0682,  N*  and  rare  gases,  2*620, 
A+He  0*0021%.  "  A.  A.  Eldbidge. 

Determination  of  steam  in  the  fumarole  ex¬ 
halations  of  Pozznoli  solfataras.  E.  Salvatore 
(Z.  VulkanoL,  1923—194,  7,  215—217:  Chem.  Zentr., 
1928,  i,  2075). — The  average  steam  content  was 
91-03%  for  9-37%  C02.  A.  A.  Eldbidge, 

Physical  and  chemical  conditions  in  San 
Francisco  Bay,  especially  in  relation  to  the  tides, 
»,  G  Miller,  W.  D.  Bamage,  and  E.  L.  Lazier 
(Univ,  Calif.  Pub.  Zool.,  1928,  31,  201—267).— 
Observations  of  salinity,  temperature,  turbidity, 
dissolved  oxygen,  dissolved  hydrogen  sulphide,  and 
hydrogen-ion  concentration  are  recorded, 

Chemical  Abstracts. 

Petroleum  and  the  filtering  earths.  P.  G, 
Nutting  (J.  Washington  Acad.  ScL,  1928,  18,  409 — 
414). — The  filtering  material  is  active  only  when  there 
are  free  terminal  hydroxyl  radicals,  which  may 
combine  with  the  alkyl  radicals  of  certain  hydro¬ 
carbons,  Good  results  are  obtained  with  silica, 
alumina,  and  ferric  oxide  gels  from  which  most,  but 
not  all.  of  the  water  has  been  expelled.  Materials 
such  as  greensand  and  serpentine  with  “OK  and 
*~02Mg  radicals  are  active  after  these  basic  radicals 
have  been  removed  by  acid  treatment.  Clays 
contain  no  hydroxyl  that  can  be  driven  off  leaving 
open  linkings,  and  consequently  they*are  not  good 
filtering  materials.  The  deposition  of  a  sparingly 
soluble  film  of  some  silico- hydrocar  bon  on  the  mineral 
grains  is  discussed  in  connexion  with  the  genesis  of 
petroleum  and  asphalt.  L,  J.  Spencer. 

Theory  of  the  formation  of  petroleum.  G. 
Stadnikov  and  E,  Ivanovski. — See  R,,  1928,  735, 

Occurrence  of  hydrocarbons  in  volcanic  rocks. 
J.  Feiedlander  and  E,  Salvatore  (Z.  VulkanoL, 
1924—1925,  8,  73—83 ;  Chem.  Zentr.,  1928,  it  2074).— 
Extraction  of  0—0*007%  of  hydrocarbons  and 
0*002 — 0*028%  S  is  reported.  A.  A.  Eldbidge. 

Columbian  glass  meteorites.  T.  Dobing  and 
0.  Stutssbr  (Zentr.  Min,  GeoL,  1928,  A,  35—41 ; 
Chem,  Zentr,,  1928,  j}  1642— 1643).— The  meteorites 
have  #  2*310,  soften  at  905°,  swell  considerably  when 
more  strongly  heated,  and  contain  Si02  76*37,  Ti02 
0T1,  AUOs  12-59,  Fe203  0*26,  PeO  048,  MnO  0*14, 
MgO  0*17,  CaO  0*79,  Ma,G  3*36,  H„0  0*97,  S03  0-13, 
Sb203  0*07,  P205  0*02%.  ~  The  gas  evolved  on  heating 
contained  (Heinrich)  CQ2  27-1,  CO  24*4,  Ho  35*3, 
CH4  2*2,  02  1*1%.  A.  A.  Eldbidge. 

Origin  and  organisation  of  coal.  E.  C.  Jeffrey 
(Mem.  Amer.  Acad.  Arts  Sc!.,  1924,  15,  1—52). 

Chemical  Abstracts. 

Changes  in  the  oxidation  of  iron  in  magnetite. 
L.  H.  Twenhofel  (Icon.  GeoL?  1927,  22,  180 — 188). 
—The  oxidation  of  magnetite  and  formation  of 
haematite  are  functions  of  time  and  source  of  material, 
as  well  as  of  temperature.  The  additional  oxygen 
atoms  are  irregularly  spaced  within  the  magnetite 
crystal  structure.  "  Chemical  Abstracts. 

Sagvandite,  an  eruptive  rock  containing  mag¬ 
nesium.  T.  Barth  (Norsk  geol.  Tidsskr.,  1926,  9, 
271—303 ;  Chem.  Zentr.,  1928,  L  .2074). 


Members  of  the  zoisite-epidote  group  poor  in 
iron.  A.  Orlov  (Sitzungsber.  Konigl.  bohm.  Ges. 
Wiss.,  1926,  II,  No.  19,  42  pp. ;  Chem.  Zentr.,  1928, 
i,  2073). — The  clinozoisitcs  correspond  with  the 
formula  6Si02,3B203,4R0,H20 ;  d  3*349,  the  yellower 
portions  being  denser.  The  constants  of  Ziilertal 
clinozoisite  poor  in  iron  are  not  regarded  as  limiting 
values  in  the  clinozoisite-epidote  group. 

A.  A.  Eldbidge. 

Hydrothermal  alteration  of  certain  silicate 
minerals.  R.  J.  Leonard  (Econ.  GeoL,  1927,  22," 
18 — 43). — Alunite  was  produced  at  20°,  65°,  and  100° 
at  1  atm.  and  at  200°  at  15  atm.,  but  not  at  350°  at 
1  atm,,  by  the  action  of  water,  aluminium  sulphate, 
and  sulphuric  acid,  potassium  sulphate,  or  sodium 
sulphate  on  microcline,  a  1  bite,  and  byfcownite. 
Zeolites  were  formed  by  the  action  of  water  and 
potassium  or  sodium  carbonate  at  200°  and  15  atm. 
on  the  felspars;  cryolite  by  the  action  of  water  on 
aluminium  fluoride  and  sodium  fluosilicate  at  350° 
and  1  atm,,  at  400°  and  8  atm.,  and  at  575°  and  10 
atm.  Leverrierite  was  probably  formed  from  fel¬ 
spars  by  the  action  of  water  and  aluminium  chloride 
(with  or  without  sodium  or  potassium  chloride)  at 
350°  and  1  atm,  or  by  water  and  potassium  carbonate, 
or  water,  potassium  fluoride,  and  sodium  fluosilicate 
at  575°  and  10  atm.  Chemical  Abstracts. 

Hydrothermal  formation  of  iron  ores,  R. 

Exemm  (Zentr.  Min.  GeoL,  1928,  A,  90—94;  Chem. 
Zentr.,  1928,  i,  1754). 

Dumortierite.  S.  F.  Glinka  (Min.  Resources 
and  Tech.,  Moscow,  1927,  No.  3,  189—191 ;  Chem. 
Zentr.,  1928,  i,  2072). 

Pigment  of  emerald.  A.  Fers&iakn  (Compt. 
rend.  Acad.  Sci.,  U.S.S.R.  [Russia],  1926,  24—25; 
Chem.  Zentr.,  1928,  i,  2072). — Ural  emeralds  contained 
0*11,  0*19%  O203;  vanadium  was  detected  spectro¬ 
scopically  only  in  deeply-coloured  specimens* 

A  A  Tf*  THTJTTl  f  W 

a  -JL  *  Ju, It* , A,  ifti-i.r  K 

Pisekite.  A.  Krejci  (Oasopis  min.  geol.,  1923, 
No.  1,  2—5;  Chem.  Zentr.,  1928,  i,  2073).— The 
radioactive  mineral  pisekite  (qualitative  analysis 
recorded)  has  d18  4*0346,  H  54—6.  A.  A.  Eldbidge, 

Slavikite,  F.  Ullrich  and  R.  Jirkovsky  (Vestn. 
stat.  ust.  Ceskoslov.,  1926,  2,  345—351 ;  Chem. 
Zentr.,  1928,  i,  2073).— The  mineral,  from  Mt. 
Valachov  near  Skfivan,  is  trigonal,  uniaxial  negative, 
s  T506±0‘002,  co  1*530 ±0*001 ;  1-905,  and  con¬ 

tains  Fe203  20-08,  A1203  4*29,  CaO  0-01,  Na20  1*63, 
K>0  0*57,  SOo  34*06,  H00  «110°)  3*10,  (>110°) 
35-66,  insoh,  0*52,  corresponding  with  the  formula 
(NafK)aSO4,Fe10(OH)a(SO4)12,63H2O. 

A.  A.  Eldbidge. 

Lievrite  (ilvaite)  of  the  arsenic  deposits  at 
Dijmara,  N.  Caucasus.  J.  Kusnetzov  (Bulk 
Com.  Geol.,  1925,  44,  721—731 ;  Chem.  Zentr,,  1928, 
i,  2073). — Analysis  gave:  SiQ„  29-18,  Fe903  18*67, 
AI203  0*46,  FeO  33*32,  MnO  2*26,  CaO  14*11,  MgO 
0*26,  H20  1*53% :  dl&  4*000.  Type  I  has  a:  b  :c 
0-6711  :  1  :  04469;  0-6586  :  1  :  04414;  '  type  II  has 
a  ;  b  :  c  0-6843  :  1  :  0-4538.  A.  A.  Eldbidge. 

Crystals  of  calcite  from  Voldelee.  V.  Btlxjet 
(Natuurwetensch .  Tijdschr.,  1928,  10,  158 — 159). — 
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Examination  of  calcite  crystals  from  the  marble 
quarries  of  Yo delee,  between  the  Sambre  and  the 
Meuse,  has_  disclosed  crystals  with  a  form  701 
(Bravais  7186),  not  hitherto  observed  in  Belgium. 

8,  I.  Levy. 

The  Whin  sill  and  related  dikes  of  the  north  of 
England,  A.  Holmes  and  H.  F.  Harwood  (Min. 
Mag,,  1928,  21,  493 — 542).- — Several  detailed  analyses 
of  these  quartz -dplerites  show  that  the  sill  and  the 
dikes  are  practically  identical  in  composition, 
indicating  a  genetic  connexion  between  the  two. 

L.  J.  Spencer, 

Genesis  of  the  jadeite  of  Burma.  A.  Lacroix 
{Compt.  rend.,  1928,  187,  489 — 493). — The  jadeite  at 
Tawmaw,  Upper  Burma,  occurs,  as  described  by 
Blceck  (A.,  1909,  ii,  412),  in  the  centre  of  a  dike  in 
serpentine,  passing  outwards  into  a  jadeite-al  bite-rock 
(jadeitite)  with  some  soda-amphibole,  then  into  an 
amphibolite  in  which  the  amphibole  is  actinolite,  and 
finally  on  the  walls  of  the  dike  into  a  chloritic  rock. 
The  jadeite  has  been  regarded  as  a  dynamo-meta- 
morph ic  product  of  a  nepheline-syenite.  The  sug¬ 
gestion  is  now  made  that  this  is  a  case  of  desilieifie- 
ation  of  a  granitic  magma  intruded  into  peridotite, 
but  one  in  which  the  process  has  not  proceeded  so  far 
as  in  the  corundum -bearing  rocks  of  South  Africa. 

L.  J.  Spencer. 

Japanese  minerals  containing  rarer  elements. 
VI.  Beryl  from  Ishikawa,  Iwaki  Province.  T. 
Uemura  (Japan.  J,  Chem.,  1926,  2,  117 — 121). — The 


beryl,  analysed  by  a  method  previously  adopted  (A., 
1926,  144),  contained  Si02  49-60,  BeO  19  31,  Fe203 
0*11,  AI203  24*09,  CaO  0*79,  MgO  0*14,  ignition  loss 
2*81%,  and  the  remainder  alkali.  Copaux's  method 
(A.,  1919,  ii,  192)  is  not  suitable  for  the  analysis  of 
Ishikawa  beryl.  A  special  molecular  structure  is 
suggested  to  account  for  this.  The  course  of  the 
analysis  was  followed  spectroscopically.  The  green 
colour  cannot  be  due  to  chromium,  since  no  trace  of 
the  latter  was  observed.  M.  S.  Burr. 

Clays.  XII.  Changes  of  certain  clays  into 
acidic  ones  through  weathering.  T,  Okazawa 
(Abs.  Bull  Inst.  Phys.  Chem.  Res.  Tokyo,  1928,  7, 
93 — 94 ;  cf.  this  vol.,  1110). — -The  so-called  acidity  of 
clays,  supposed  by  the  author  to  be  the  result  of 
severe  weathering,  involves  the  production  of 
aluminium  salts  and  the  corresponding  acids  when  the 
days  are  treated  with  solutions  of  neutral  salts.  The 
soluble  free  acid  adsorbed  by  the  clays  is  actually 
minute  in  quantity  and  ambiguous  in  nature.  The 
behaviour  of  add  clays  is  analogous  to  that  of  the 
zeolites.  J.  Grant. 

Hare  earths  in  the  stellar  atmospheres,  L. 

Rolla  and  G.  Piccardi  (Gazzetta,  1928,  58,  521 — 
532). — An  account  of  the  occurrence  and  distribution 
of  the  rare-earth  elements  in  the  atmospheres  of  the 
various  t}^pcs  of  stars.  O.  J.  Walker. 

Minerals.  IV.  H.  Collins  (Chem.  News.,  1928, 
137,  213—215), 


O  9 

o 

[Cholesterol  as  parent  of  petroleum.]  W. 
Steinkopf  (Ber.,  1928,  61,  [B],  1639). — A  reply  to 
Zel inski  (B.,  1927,  865;  this  vol.,  865). 

H.  Wren. 

Thermal  decomposition  of  ethane,  ethylene, 
propane,  and  propylene.  F.  E.  Frey  and  D.  F. 
Smith  (Ind.  Eng.  Chem.,  1928,  20,  948— 951).— The 
decomposition  was  carried  out  in  silica  vessels,  which 
possess  no  appreciable  catalytic  activity.  Decom¬ 
position  of  propane  in  the  presence  of  a  nickel  catalyst 
at  200°,  350°,  and  405°  takes  place  :  (1)  C3H8— > 
2CH4  +  0,  (2)  0sH8  — ^  03Hg  +  H2  — >  CH4  + 
2H2+G,  of  which  (1)  takes  place  at  all  temperatures 
but  (2)  becomes  important  only  at  higher  temper¬ 
atures.  Hydrogen  has  no  effect  on  the  reaction  at 
200°.  A  copper  catalyst  causes  only  slight  decom¬ 
position  of  propane  at  350°  and  400°.  Platinised 
(3%)  and  palladised  (5%)  asbestos  at  56SU  have  small 
but  definite  effects  on  the  decomposition  of  propane, 
hydrogen,  ethylene,  ethane,  and  propylene  being 
evolved  and  free  carbon  deposited.  Silica  has  little 
catalytic  effect  at  575°,  no  carbon  being  formed,  and 
the  decomposition  in  unaffected  by  an  increase  in  the 
surface  area  of  the  silica.  Under  these  conditions  the 
decomposition  of  propane  may  be  explained  thus  : 
(1)  QgHg  — >  CoH4+CH4,  (2)  C3Hg  — >  OgHg+ELj, 
(3)  2CaHg  * — >  Cf3H6+C2HG+CH4,  (1)  and  (2)  having 
considerable  velocities  of  the  same  order  of  magnitude, 
whilst  (3)  is  a  much  slower  reaction.  The  only 
products  formed  by  the  decomposition  of  ethane  under 


A 

the  same  conditions  are  ethylene  and  hydrogen,  the 
reaction  being  of  the  first  order  over  a  considerable 
pressure  range.  The  velocity  of  hydrogenation  of 
ethylene  at  575°  in  silica  vessels  is  greater  than  that  of 
de hy droge nation  (cf.  Wartenberg,  A.,  1908,  ii,  26), 
greater  than  that  of  propylene  under  the  same 
conditions,  and  is  more  dependent  on  the  con¬ 
centration  of  hydrogen  than  on  that  of  ethylene, 
which  suggests  that  an  appreciable  part  of  the 
reaction  takes  place  at  the  surface  of  the  vessel.  Both 
cases  are  complicated  by  the  tendency  to  polymeris¬ 
ation.  Polymerisation  of  ethylene  at  575°  yields  a 
relatively  large  amount  of  propylene,  together  with 
methane,  ethane,  and  higher  hydrocarbons,  whilst 
under  the  same  conditions  propylene  yields  butylene, 
methane,  ethylene,  and  higher  hydrocarbons.  Poly¬ 
merisation  in  the  presence  of  hydrogen  results  in  the 
formation  of  less  unsaturated  products. 

J.  W.  Baker. 

Oxidation  of  n-hexane.  M.  Brunner  (Helv. 
Chim.  Acta,  1928,  11,  881— 897).— An  extension  of 
work  already  published  (Brunner  and  Rideal,  this 
vol.,  731).  H.  Burton. 

Allyl  transformations  and  additive  products  of 
erythrene  hydrocarbons.  C.  Provost  (Ann.  Chim., 
1928,  [x],  10,  147 — 181).—  Experimental  details  are 
given  of  work  already  published  (this  vol.,  152,  613). 
Methylvinylcarbinol  when  boiled  with  3*3%  hydro¬ 
chloric  acid  is  converted  into  an  equilibrium  mixture 


BRITISH  CHEMICAL  ABSTRACTS.— A. 


1212 


containing  30%  of  A^-bufcen-a-ol,  b.  p.  110—120°, 
df  0*8500,  1*4260,  together  with  a  trace  of  <x- 

eh  loro-  AA  butene,  and  the  three  possible  ethers.  By  the 
action  of  phosphorus  pent  a  bromide,  raethylvinyb 
carbinol  is  converted  into  a-bromo-A^-buteno,  which 
is  not  hydrolysed  with  aqueous  potassium  hydroxide, 
but  is  converted  by  boiling  aqueous  alkali  carbonate 
into  a  mixture  of  methylvinylearbinol  (60%)  and 
AAbuten«ot~ol  (40%),  and  with  alcoholic  potassium 
hydroxide  into  a  mixture  of  ethyl  A^butenyl  ether, 
b.  p.  09—100°,  df  0*7870,  1-4050,  and  probably 

ethyl  a»methybA^-propenyl  ether.  Esterification  of 
methylvinylearbinol  with  acetic  acid  yields  only  the 
corresponding  acetate,  but  trichloroacetic  add  behaves 
like  the  hydrogen  halides  and  converts  either  methyl- 
vinylcarbinol  or  the  isomeric  A^-buten-a-ol  into  a 
mixture  of  50—55%  of  a- methyl-  A^-propenyl  tri- 
chloroacetate,  b,  p.  74* — 74*5°/12  mm.,  df  1*2990, 
nft  1*4 588,  and  40 — 45%  of  A^-butenyl  trichloro- 
acetate,  b.  p.  89— 89-5°/12  mm.,  df  1-3130,  nf  1-4710, 
together  with  a  mixture  of  the  ethers 

(CH2:CH-GHMe)90  and 

CH ’JCH'CHMe*  O*  CHy  CHICHMe .  Hydrolysis  of 
either  of  the  trichloroacctatcs  yields  exclusively  the 
corresponding  alcohol.  Physical  data  given  are 
revised  values  (cf.  Charon,  A;.  1899,  i,  848). 

J.  W.  Baker. 

Relative  reactivities  of  n-butyl  bromide  and 
bromobenzene  towards  magnesium  in  ether,  H. 

Gilman  and  E.  A.  Zoellner  (J.  Amer.  Chem.  Soe., 
1928, 50,  2520 — 2523) . — Determinations  of  the  amount 
of  Grignard  reagent  formed  under  standard  conditions 
(cf.  A.,  1923,  ii,  272;  1926,  535)  in  periods  of  45  and 
90  sec.  after  mixing  show  that  n- butyl  bromide  reacts 
more  rapidly  than  bromobenzene  with  magnesium  in 
ether.  H.  E.  F.  Notion. 

Action  of  metallic  tin  on  methylene  halides, 
K.  A.  Kozesciikov  (Ber.,  1928;  61,  [B],  1659— 
1 663)  —Methylene  bromide,  b.  p.  97‘5°/753  mra., 
df  2*4953,  nf  1-5420,  is  prepared  in  about  80%  yield 
by  the  action  of  arsemous  oxide  dissolved  in  aqueous 
potassium  hydroxide  on  bromoform.  It  is  trans¬ 
formed  by  tin  at  180—220°  into  tin  methyl  tri- 
bromide*  rn,  p.  53°,  and  carbon  :  3CH2Br2+2Sn= 
2MeSnBr3+C.  If  excess  of  methylene  bromide  is 
employed,  tin  tetrabromide  results.  Analogously, 
methylene  chloride  affords  tin  methyl  trichloride, 
in.  p.  42 — 43°,  whereas  tin  tetraiodide  is  the  main 
product  from  methylene  iodide.  H.  Wren. 

Rate  of  hydrolysis  ol  esters  of  unsaturated 
alcohols.  M,  H.  Palomaa  and  A.  J u vala  (Ber.» 
1928,  61,  [ B ],  1770 — 1776). — ' The  velocity  coefficients 
of  acid  (£*)  and  alkaline  (kA)  hydrolysis  in  aqueous 
solution  at  250±010  are  recorded  for  the  following 
esters  of  the  general  type  R’COy [CH2]#pCHlCH2 . 
Ally!  formate  (ks  0*149) ;  &?-butenyl  formate ,  b.  p. 
112— 11 3°,  dw  0*9267  (&*  0*151);  AB-pentenyl  formate, 
b.  p.  135—1367777  mm.,  dP  0*9124  (4  0*133);  ally! 
acetate  (4*  0*00473,  12*76);  A^-butenyl  acetate, 

b.  p.  124 — 126°/753  mra.  (L  0*00553,  kA  8*09); 
A^pentenyl  acetate ,  b.  p.  144 — 146°/762  mm.,  dP  0*9114 
{h  0*00331,  h  4*40).  '  H.  Wren. 

Synthesis  of  butane-gy-diol,  its  nature  and 
odour.  S.  Mabuvama  and  T,  Higasi  (Bull.  Inst. 


Phys.  Chem .  Res.  Tokyo,  1928,  7,  934—939).— 
Butane- [Jy-diol,  b.  p.  183 — 184°,  prepared  from 
tt-butyl  alcohol  through  A^-butene,  its  dibromide, 
and  diacetate,  is  a  syrupy,  colourless,  almost  odourless 
liquid,  and  hence,  contrary  to  Taira  (Rep.  Dept.  Inch 
Govt.  Res.  Inst.,  Formosa,  No.  8),  the  odour  of 
te  shoyu  53  is  not  due  to  this  compound. 

J.  W.  Baker. 

Semisaturated  derivatives  of  erythrenic  hydro- 
carbons.  C.  Pbevost  (Bull.  Soc.  chim.,  1928,  [iv], 
43,  996 — 1018). — Polar  considerations  of  published 
and  unpublished  results  on  the  semisaturated  deriv¬ 
atives  ol  erythrenic  hydrocarbons  lead  to  the  con¬ 
clusion  that  these  derivatives  exist  in  three  forms, 
a  y-  or  1  ;  4-form  and  two  stereoisomeric  ot«(or  1  :  2-  or 
3  : 4) -forms.  There  is  no  evidence  of  cis-trans* 
isomerism  among  the  y- derivatives,  and  the  two 
glycols,  b.  p.  108°/ 12  mm.  and  126°/ 12  mm.,  pre¬ 
viously  described  (A.,  1926,  818)  are  now  regarded 
as  A^-pentene-Se-diol  and  tram-  Av-pcntene-  fte  -  diol , 
respectively ;  the  physical  constants  of  the  six 
erythrene  glycols  are  thus  in  harmony  with  one 
another  and  also  with  ery throl.  According  to  the 
mobility  of  the  additive  group  the  a-  and  y-isomerides 
can  be  desmotropie  (with  pseudomerism  as  the  limit¬ 
ing  case)  or  mesomeric.  In  any  case,  they  are  tauto¬ 
meric,  giving  generally  in  double  decomposition 
reaction  mixtures  of  the  three  isomeric  forms  of  the 
new  compound.  Desmotropism  has  been  observed 
in  the  case  of  the  dibromo*  derivatives,  but  equilib¬ 
rium  between  the  a-(l  :  2-  or  3  :  4-)  and  y-(l  ;  4-) 
forms  is  only  very  slowly  attained,  and  at  low  tem¬ 
peratures  the  phenomena  approximate  to  pseudo¬ 
merism,  the  y-form  predominating.  When  this  form 
is  solid  and  in  the  absence  of  a  solvent  the  y» form 
alone  is  present  at  equilibrium.  The  a-isomerides 
are  stable  only  when  they  are  themselves  solid.  At 
the  ordinary  temperature  the  diace  tins,  glycols,  and 
di vinyl  derivatives  are  mesomeric,  and  the  reaction 
diacetins  glycols  is  normal,  multipolar  ions  play- 
ing  no  part.  The  reactions  *  bro mo- derivatives 
acetins,  glycols,  or  divlnyls  are  always  abnormal, 
but  the  anomaly  can  be  masked  in .  some  cases  by 
one  mesomeride  greatly  preponderating  in  the  pro¬ 
duct.  In  these  reactions  of  double  decomposition, 
qualitatively  the  three  rnesomerides  behave  similarly, 
but  quantitatively  each  tends  to  give  mainly  the 
derivative  corresponding  with  itself.  Secondary  re¬ 
actions  may  lead  to  the  formation  of  substituted 
ery  thrones ,  If  this  loss  of  hydrogen  bromide  occurs 
on  erythrenes  containing  methyl  groups  in  the  1  : 4- 
positions  erythrylie  derivatives  may  be  formed. 

Hydrolysis  of  the  a$-dibromo-A0-pentenes,  b.  p. 
85 — 86711  mm.,  obtained  by  bromlnation  of  crude 
A^-peniadiene  (A.,  1926,  496)  at  80°,  with  10% 
sodium  carbonate  affords  15%  of  glycol  of  b.  p. 
927T2  mm.,  15%  of  glycol  of  b.  p.  108°/12  mm., 
and  70%  of  glycol  of  b.  p.  126°/12  mm.  With  di- 
bromopentene,  b.  p.  60— 80°/ 12  mm.,  these  fractions 
are  obtained  in  25%,  20%s  and  55%  yield,  re¬ 
spectively.  With  boiling  50%  sodium  carbonate  solu¬ 
tion  the  yield  of  glycols  is  poor,  but  the  proportions 
are  unchanged.  The  glycol  of  b.  p.  92°/12  mm.  has 
been  separated  by  distillation  into  two  fractions, 
b.  p.  88—90712  mm.,  d?1  1*0074,  n21  1*4572,  and 
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b.  p.  93“95°/12  mm,,  d21  1*0103,  ?i21  14585,  con¬ 
sisting  essentially  of  the  two  racemic  forms  of  Aa-pe?U- 
ene-yS-diol.  In  addition  to  the  glycols,  the  product 
obtained  by  hydrolysis  contains  a  little  A^-pentenal, 
b.  p.  127°,  d21  0-858,  n21  14385  (semicarbazone,  m.  p, 
177-5°),  a  substance,  d  1*268,  probably  a  pentenol, 
and  a  little  erythryl  bromide ,  CH2*CHeCTECH*OH2Br, 
b.  p.  33— 34°/l 6  mm.,  n21  1*5205,  d21  1*335,  which 
cannot  be  separated  from  the  accompanying  a-bromo- 
A^-pentadiene.  Erythryl  bromide  is  prepared  by  the 
action  of  quinoline  on  aS-dibrorao-A^-pentene ;  with 
bromine  at  50°  it  affords  otfiySz-pentabramopentane, 
m.  p.  150°,  R.  Brightman. 

Reactions  relating  to  carbohydrates  and  poly¬ 
saccharides.  XV*  The  isomeric  benzylidene» 
glycerols.  H.  S.  Hill,  M,  S.  W Helen,  and  H. 
Hibbert  (J.  Amer.  Chem.  Soc.,  1928,  50,  2235 — 
2242). — The  work  of  Irvine,  Macdonald,  and  Sou  tar 
(J.C.S.,  1915,  107,  337)  indicated  that  the  product 
of  condensation  of  glycerol  with  benzaldehyde  was 
afhbenzylideneglycerol,  but  the  possibility  of  form¬ 
ation  of  the  ay-derivative  is  suggested  by  the  exist¬ 
ence  of  a  cyclic  acetal  of  a -methylglu coside,  which 
has  an  amylene-oxide  structure.  Condensation  of 
benzaldehyde  with  glycerol  by  the  method  of  Gerhardt 
(A.,  1913,  i,  47)  or  by  heating  with  40%  sulphuric 
acid  yielded  products  which  were  separable  by 
crystallisation  from  light  petroleum  and  benzene  into 
ay-benzylideneglycerol,  m.  p.  80*5°  (benzoate,  m.  p. 
103°),  and  a(3 -benzylideneglycerol,  b.  p.  143—144°/ 
2  ram.  (benzoate,  an  oil),  in  the  proportions  of  1  :  7-5 
and  1:3,  respectively,  in  the  two  methods.  The 
structure  of  these  compounds  was  determined  by 
Irvine’s  methylation-hydrolysis  method.  The  ay- 
derivative,  with  silver  oxide  and  methyl  iodide, 
yielded  ay-benzylideneglyceryl  ^-methyl  ether ,  m.  p. 
52°,  from  which  was  obtained  glyceryl  $ -methyl  ether, 
b.  p.  123713  mm.,  d\7  1*1306,  14505.  The  pro¬ 

ducts  from  the  a [3 -derivative  were  identical  with 
those  obtained  by  Irvine  (loc.  at.).  The  two  benzyl  - 
ideneglycerols  were  interconvertible,  and  an  equi¬ 
librium  mixture  containing  five  parts  of  ap-  to  one  part 
of  ay-derivative  was  obtained  when  either  isomeride 
was  treated  with  a  trace  of  dry  hydrogen  chloride  and 
heated  or  kept  for  some  time.  R.  K.  Callow. 

Dodecane-a^-dioL  Lespieau  (Compt.  rend., 
1928,  187,  605— 607) —The  action  of  magnesium  on 
an  ethereal  solution  of  pentamethylene  dibromide 
yields  a  mixture  of  magnesium  compounds  of  the 
type  [(CH2)5]n(MgBr)2,  the  proportion  of  each  de¬ 
creasing  as  n  increases.  From  the  products  of  the 
action  of  ehloromethyl  ether  on  these  compounds  are 
isolated  :  au-dimethoxyheptane,  methyl  n -hexyl  ether, 
b.  p.  124—425°,  dP  0*7897,  nD  14065;  a a-dimeihozy- 
dodecane ,  b.  p.  156—156*5713  mm.,  m.  p.  11*5°, 
dn  0*8563,  %>  1  *436.  This  last  by  the  action  of  gaseous 
hydrogen  bromide  at  100°  yields  cax-d ibromododemne , 
in.  p,  38*5—39°,  converted  by  silver  acetate  and 
acetic  acid  into  the  diacetate,  m.  p.  36*5— 37*5°,  from 
which  is  obtained  dodecane- am-diol,  m.  p.  80—81°. 

J.  W.  Baker. 

Configuration  of  pentaerythritoL  II*  Optic¬ 
ally  active  compounds  of  pentaerythritol  and 
pyruvic  acid.  J.  B5eseken  and  B.  B.  C.  Felix 
4 1 


(Ber.,  1928,  61,  \B\  1855—1857 ;  cf.  this  voL,  616). 
—The  action  of  pentaerythritol  on  ethyl  pyruvate 
in  alcoholic  solution  in  presence  of  hydrochloric  acid 
gives  the  compound ,  C[C2H402> CMe*C02Efc]2,  m.  p. 
46°,  hydrolysed  to  the  corresponding  acid,  CnHlsOg, 
m.  p.  238°.  The  acid  is  resolved  by  means  of  its 
monostrychnine  salt  into  the  corresponding  1-  and  d- 
acids,  [a]D  —3*98°  and  +3*72°  in  acetone  ([a]D  +6*87° 
in  water).  The  acids  rapidly  become  racemised  in 
boiling,  aqueous  solution.  The  tetrahedral  configur¬ 
ation  of  pentaerythritol  appears  therefore  established, 
at  any  rate  in  alcoholic  solution.  The  assumption 
of  pyramidal  molecules  is  not  immediately  necessary. 

H.  Wren/ 

Identity  of  volemitol  and  a-sedoheptitol.  F.  Be 

La  Forge  and  C.  S.  Hudson  (J.  Biol.  Chem.,  1928, 
79,  1—3).— The  identity  of  volemitol  and  a-sedo- 
heptitol  {cf.  La  Forge,  A.,  1920,  i,  595)  is  confirmed, 
the  discrepancy  in  the  m.  p.  of  the  benzylidene  deriv¬ 
atives  previously  noted  (A.,  1917,  i,  444)  having  been 
due  to  a  mistaken  reference.  C,  R.  Harington. 

Mechanism  of  the  acetal  reaction  ;  explosive 
rearrangement  of  hydroxyethyl  vinyl  ether  to 
ethylidene  glycol.  H.  S.  Hill  and  L,  M.  Pi  do  eon 
(J.  Amer.  Chem.  Soc.,  1928,  50,  2718— 2725).— The 
mechanism  suggested  for  the  formation  of  ethylidene 
ethylene  ether  from  acetylene  and  ethylene  glycol 
(A.,  1924,  i,  133)  is  supported  by  the  observation 
that  this  ether  is  produced  quantitatively,  and  with 
explosive  rapidity  from  (3-hydroxyethyl  vinyl  ether, 
in  presence  of  a  trace  of  acid.  Similarly,  acetal  form¬ 
ation  probably  consists  of  (a)  formation  of  a  semi¬ 
acetal  (cf.  Adkins,  this  voL,  396),  and  (b)  dehydration 
to  a  vinyl  ether,  which  then  undergoes  inter-  or  intra¬ 
molecular  rearrangement.  The  application  of  this 
mechanism  to  sugar  chemistry  is  discussed.  p-Bromo- 
ethylidene  ethylene  ether  (cf.  A.,  1923,  i,  439),  pre¬ 
pared  by  an  improved  method,  yields  with  sodium 
in  ether  $-hydroxyethyl  vinyl  ether,  b,  p.  44—45°/ 
10  mm.,  1*4564,  the  benzoate,  b.  p.  133°/9  mm., 
of  which  does  not  undergo  rearrangement  in  presence 
of  acid.  H,  E.  F.  Notton. 

Vinyl  derivatives  :  their  relationship  to  sugars 
and  polysaccharides.  H.  S.  Hill  (J.  Amer.  Chem. 
Soc.,  1928,  50,  2725 — 2731 ) . — Bromoethylidene  tri¬ 
methylene  ether  (cf.  A.,  1923,  i,  439)  and  sodium 
in  ether  give  the  sodium  salt  (I)  of  y -hydroxy propyl 
vinyl  ether,  b.  p.  64 — 6o°/10  mm.,  which  combines 
with  bromine,  and  changes  with  violence  in  presence 
of  a  trace  of  hydrogen  chloride  into  ethylidene  tri- 
methylene  ether.  This  is  also  formed  from  the  vinyl 
ether  and  1  mol.  of  methyl  alcohol  in  presence  of 
acid,  but  with  3  mols.  of  alcohol  the  principal  product 
is  dimethylacetal  (a).  The  sodium  salt  (I)  and  methyl 
iodide  give  y-methoxy propyl  vinyl  ether ,  b.  p.  75—70°/ 
137  mm.  In  presence  of  a  trace  of  hydrogen  chloride 
this  forms  (6)  with  1  mol.  of  methyl  alcohol,  mainly 
the  mixed  acetal,  a -methoxyetkyl  y-methoxy  propyl 
ether ,  b.  p.  153-155°;  (c)  with  excess  of  alcohol, 
dimethylacetal ;  ( d )  with  ethylene  glycol,  ethylidene 
ethylene  ether  and  y-methoxypropyl  alcohol,  and 
(e)  with  a-methylglucoside,  ethylidene  a-methyl- 
glucoside,  but  not  the  desired  mixed  acetal.  Re¬ 
action  (b)  supports,  by  analogy,  the  suggestion  {cf. 
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preceding  abstract)  that  an  unsaturated  derivative 
{  tetrahydroxy-AQ~hexene  ae-oxide)  is  an  inter¬ 
mediate  in  the  formation  of  a-methylglueoside  from 
dextrose;  (a)  and  (c)  show  the  lability  of  the  alcohol 
residues  in  acetals,  whilst  (d)  and  (e)  indicate  a  pre¬ 
ference  for  the  formation  of  cyclic  derivatives  rather 
than  open -chain  acetals.  H.  ifi.  F.  Notton. 

Constitution  of  hexosediphosphoric  acid*  II. 
Dephosphorylated  a-  and  p-methylhexosides . 
W.  T.  J.  Morgan  and  R,  Robison  <Bioehem.  J., 
1928,  22,  1270— 1276) —By  the  action  of  the  bone 
phosphatase  on  the  a-  and  p  -in ethyl  hex o sided i- 
phosphoric  acids,  a-  and  p-methylhexosides,  [cc]5_i61 
+65°  and  — 47°,  have  been  obtained  as  non-reducing 
syrups.  The  properties  of  these  compounds  agree 
with  those  expected  for  a-  and  p»  methyl -y-fruetosides. 
They  have  been  converted  into  fully  methylated 
derivatives  from  which  tetramethyl-y-fructose,  [a]-461 
+40°,  has  been  obtained.  It  is  suggested  that 
hexosediphosphorie  acid  is  y-fruetose-1  : 6-diphos- 
phorie  acid.  S.  S.  Zilva. 

Nitroamides  of  methionic  [methanedisnlph- 
onic]  acid.  H.  J,  Backer  (Bee.  tr&v.  chim.,  1928, 
47,  942— 949).— Phenyl  methanedisulphonate  (Sehro- 
eter,  A.,  1919,  i,  516)  reacts  with  methylamine  in 
benzene  solution  at  140°,  forming  methanedisulpkon- 
methylamide y  CH2(S02'NHMe)2,  m.  p.  172*5°,  which 
is  nitrated  at  0°  to  methcmedis ulphon-n itromai hylam ide , 
€H2(S02,NMe,N02)2>  m.  p.  118*5°  (decomp.),  also 
obtained  by  the  action  of  nitric  acid  at  70—75°  on 
methanedis u Ipkonac etmethylam ids ,  m.  p .  1 74— 175-5°. 
This  nitroamide  is  decomposed  by  aqueous  alkali 
hydroxides  to  methylni tr oamine  and  alkali  methane¬ 
disulphonate*  The  following  are  prepared  similarly  : 
methanedisulphonethylamide,  m.  p.  144—145°  {acetyl 
derivative,  m.  p.  78°;  niiro* derivative,  m.  p.  81— 
6T5°) ;  meihanedistdpkonpropylamide,  m.  p.  171*5° 
(m i ro~ derivative,  m.  p.  47—48°);  methanedisu Iphon- 
bidylamide,  m.  p.  181—181*5°  {nitro- derivative,  in,  p. 
41 — 41*5°) ;  methanedimlphonamylamide,  m.  p. 
179*5 — 180°  (roiro-derivative,  m.  p.  21°),  and  methane- 
d isulphonpiperidide,  m.  p,  117— 117-5°.  Methanedi- 
sulphonethylanilide  is  nitrated  to  the  corresponding 
2  : 4 •dinitroethylanilide,  m.  p.  219°,  and  phenyl 
methanedisulphonate  affords  the  p-niirophenyl  ester, 
in.  p.  189°.  H.  Burton. 

Organic  cyclic  polysnlpMdes*  Condensation 
of  ethylene  mercaptan  with  d£-  and  tri-chloro- 
acetic  acids.  G.  C.  Ckakravartx  and  J.  M.  Saha 
(J.  Indian  Chcra.  Soc.,  1928,  5,  453-458).— When 
ethylene  mercaptan  is  boiled  with  dichloroacetic  acid 
there  is  formed  a  pentamethylene  ieirasulphide  (I), 
m,  p.  96° ;  in  presence  of  xylene  three  trimeihylene 
disulphide. s,  in.  p.  192—194°,  m.  p,  83—84°,  and  an 
oil,  respectively,  are  obtained.  Potassium  dichloro- 
acetate  and  monopotassium  ethylene  mercaptan 
react  in  alcohol  solution,  giving  an  oily  acid  (II), 

G2H4^g>CH*C02H  {potassium  salt),  whilst  ethyl 

d  i  chi  or  o  acetate  affords  a  mixture  of  the  ethyl  estei: 
of  (II)  and  a  compound ,  C8Hh02S4.  Trichloroacetic 
acid  and  ethylene  mercaptan  react  in  boiling  xylene, 
forming  (I)  and  polymerides  of  ethylene  disulphide. 

H.  Burton. 


Effect  of  structure  of  organic  halides  on  their 
rate  of  reaction  with  inorganic  halides.  II. 
Effect  of  methylthiol  group.  New  vesicant. 
W.  R.  Xirner  (J.  Amer.  Chem.  Soo.,  1928,  50, 
2446—2454). — The  preparation  of  an  anhydrous 
ethereal  suspension  of  sodium  methyl  sulphide  is 
detailed.  This  forms  with  chlorom ethyl  acetate 
melhyUhiohnelhyl  acetate,  b.  p.  60 — 62°/20  mm,, 
which  gives  on  hydrolysis  with  methyl -alcoholic 
hydrogen  chloride  a  substance ,  b.  p.  70 — 71°/48  mm., 
and  a  sulphur  Tree  product,  but  no  hydroxy  dimethyl 
sulphide.  Sodium  methyl  sulphide  and  ethylene 
ehlorohydrin  in  boiling  ether  yield  methyl  p- hydroxy - 
ethyl  sulphide,  b.  p.  80*5 — 81°/30  mm.,  dg  1*0640, 
n’S  1*4867 ;  methyl  ydiydroxypropyl  sulphide,  b.  p. 
105— 105*5°/30  mm.,  c!2  1-0314,  wg  14832,  is 
obtained  similarly.  These  are  respectively  converted 
by  thionyl  chloride  in  chloroform  into  methyl  (4 chloro - 
ethyl  sulphide  (1*52),  b.  p.  44°/20  ram.,  d%  1*1 245, 
riu  14902,  which  has  a  vesicant  action  similar  to 
that  of  pp '  «* dichlor oethyl  sulphide,  and  methyl  y-chloro- 
propyl  sulphide  (2-52),  b.  p.  71*2°/29  mm.,  1*0863, 
1*4833,  which  is  not  a  vesicant.  The  reactivities 
of  the  chlorine  atoms  in  these  derivatives  (butyl 
chloride— 1)  given  in  parentheses  arc  in  accordance 
with  results  obtained  in  other  series  (cf.  A.,  1924,  i, 
273).  They  show  no  connexion  with  the  vesicant 
effect  (cf.  Peters  and  Walker,  A,,  1923,  i,  734),  which 
appears  in  compounds  of  this  type  to  be  a  specific 
property  of  p-chloroethyl  derivatives. 

H.  E.  F.  Notion. 

Allyl  derivatives.  V.  Dexjlofeu  (Anal.  Asoc. 
Quim,  Argentina,  1927, 15,  418 — 422).— Ally!  acetate, 
b.  p.  103 — 105°,  was  obtained  by  boiling  allyl  alcohol 
with  acetic  anhydride  and  a  few  drops  of  concentrated 
sulphuric  acid.  Bromination  of  allyl  formate  in 
carbon  disulphide  yielded  $y-dibromopropyl  formats, 
b.  p.  221—223°.  The  acetate  was  prepared  similarly. 

R.  K.  Callow/ 

Preparation  of  pentadecoic  acid.  S,  Landa 
(Chem.  Listy,  1928,  22,  361 — 362) . — Good  yields  of 
pentadecoic  acid  are  obtained  by  the  oxidation  of 
eetene,  using  hot  1%  potassium  permanganate 
solution.  *  R,  Truszkowski. 

Three-carbon  system.  XVIII,  Influence  of 
alkyl  substituents  on  the  ap-py  change  in  m- 
saturated  acids  :  reduction  of  sorbic  acid,  and 
a  new  synthesis  of  pyrolerebic  acid.  A,  A, 
Goldberg  and  R.  P.  Linstead  (J.C.S.,  1928,  2343— 
2360)  The  equilibrium  between  the  following  pairs 
of  ap-  and  Py-unsaturated  acids  in  the  presence  of 
aqueous  potassium  hydroxide  has  been  investigated ; 
the  figures  in  brackets  give  the  proportion  of  a  (3- 
isomer  ide  in  the  equilibrium  mixture,  (i)  A a- Pent- 
enoic  acid  and  A^-pentenoic  acid  [75*4%],  (ii)  A*-hex- 
enoic  acid  ( anilide ,  in.  p.  109—110°)  and  A$-hexenoie 
acid  (hydrosorbie  acid)  [about  77%},  (iii)  y-methyl- 
Aa-pentenoie  acid  (Aa4sol\exenom  acid)  { acid  chloride ? 
b,  p.  67°/20  mm.';  anilide ,  m.  p.  119°)  and  y -methyl- 
Aa-pentenoic  acid  (pyroterebic  acid)  {mid  chloride, 
b.  p.  60°/15  mm, ;  anilide ,  m.  p.  108°)  [5*6%], 
(iv)  a-methyl-Aa-pentenoic  acid  {acid  chloride ,  b.  p. 
63°/16  mm. ;  amide,  m.  p.  80°)  and  a- methyl -A10- 
pentenoic  acid  {acid  chloride ,  b.  p.  47°/17  mm, ;  amide, 
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m.  p.  74°;  anilide ,  m.  p.  76°)  [80-7%],  (v)  cydo- 
pentylideneacetic  acid  and  A1-cyc2opentenylacetic  acid 
[13*7%].  Rules  governing  the  effect  of  alkyl  sub¬ 
stituents  on  the  equilibrium  are  formulated.  The 
mobilities  of  the  acids  10^  + £2)  (Linstead,  A.,  1927, 
1167)  are  (i)  7,  (ii)  7,  (iii)  4*5,  (iv)  7,  and  (v)  22.  The 
equilibrium  value  of  (iii)  is  so  far  on  the  ffy-side  that 
equilibration  of  the  ap-isomeride  {Aa-i5ohexenoic  acid) 
with  aqueous  potassium  hydroxide  affords  a  con¬ 
venient  method  for  the  preparation  of  pyroterebie 
acid.  Abnormal  results  were  obtained  with  “  hydro- 
sorbic  acid  and  these  were  shown  to  be  due  to  the 
presence  of  about  50%  of  the  yS-isomeride  simultan¬ 
eously  produced  in  its  preparation  by  the  reduction 
of  sorbic  acid  by  sodium  amalgam  (cf »  F ittig  and 
Baker,  A.,  1895,  i,  206).  A.  I.  Vogel. 

Synthesis  of  certain  y-ketonic  acids  closely 
allied  to  Balbiano  ?s  acid.  II.  Syntheses  of 
a(3p»  and  aap-trimethyl-laevulic  acids,  of  the 
lactone  of  a'-hydroxy-accB-trimethylglutaric  acid, 
and  of  y-keto-app-trimethylpropane-ay-dicarb- 
oxylic  acid  (Balbiano's  acid).  J.  0.  Bard  han 
(J.C.S.,  1928,  2604^—2621;  of.  this  voL,  1243).— 
Tri  methyl  succinic  anhydride  was  converted  by 
sodium  ethoxide  into  the  acid  ester ;  the  latter  on 
treatment  with  thionyl  chloride  followed  by  zinc 
methyl  iodide  gave  a  mixture  of  two  ke tonic  esters 
which  was  hydrolysed  to  the  acids  with  methyl- 
alcoholic  potassium  hydroxide.  These  were  separated 
by  fractional  crystallisation  of  the  semicarbazones 
from  methyl  alcohol,  when  two  pure  semicarbazones, 
m.  p.  155°  and  1749,  respectively,  were  obtained. 
The  former  yielded  a p $-trimethyl- leemtlic  acid,  m.  p. 
65 — 66°  (ethyl  ester,  b.  p.  110°/14  mm.,  d\9  0*981537, 
n}}  1-43638 ;  trimethy lsu eeinio  acid  was  obtained  on 
oxidation  with  potassium  hypobromite),  whilst  the 
latter  gave  ocaP-trimethyl-laevulic  acid,  m.  p.  77 — 78°, 
with  dilute  hydrochloric  acid.  The  structure  of  the 
oap-acid  was  established  by  the  following  rational 
synthesis  ;  methyl  ethyl  ketone  was  condensed  with 
ethyl  a  -  br  om  ousobuty  rate  and  zinc  to  ethyl  ^-hydroxy- 
aa (3 - trimelhyl-n-valeraie,  b.  p.  92°/l  1  mm.,  which  was 
dehydrated  with  phosphoric  oxide  to  ethyl  aa $-iri- 
methyl- &®-pentenoate  (I),  b.  p.  100 — 102°/45  mm., 
0*906942,  nf'8  1*43878  (acetaldehyde  was  isolated 
on  ozonolysis).  Hydrolysis  of  (I)  with  methyl  - 
alcoholic  alkali  furnished  the  corresponding  acid, 
h.  p.  113o/10  mm.,  df+  0*963434,  n\»~  145283  (silver 
salt;  p -toluidide,  m.  p.  71°),  which  when  treated 
with  a  slight  excess  of  bromine  at  0°  gave  an  un¬ 
stable  dibromide,  decomposing  on  distillation  with 
the  elimination  of  hydrogen  bromide  and  the  pro¬ 
duction  of  the  lactone  of  y -hydroxy -aa$4rimethyl-A&- 
pentenoic  acid,  b.  p.  80°/ 13  min.  Hydrolysis  of  the 
lactone  with  methyl-alcoholic  potassium  hydroxide 
yielded  otccp -irimeikyl-lcevuUc  acid ,  m.  p,  77—78° 
(semicarbazone,  m.  p.  173°;  p -nitrophenylhydrazone, 
m,  p.  207°;  piperonylidene  derivative,  m.  p.  115*0? 
identical  with  the  acid  obtained  from  the  less  fusible 
semicarbazone.  Methyl  mesityl  oxide  (semicarbazone, 
rm  p.  186°),  prepared  from  trimethylacrylyl  chloride 
and  zinc  methyl  iodide,  when  condensed  with  potass¬ 
ium  cyanide  gave  chiefly  a  nitrogenous  substance, 
C9H1503N,  m.  p.  238°  (decomp.),  probably 


(A)’ and  a  very  smai1 

quantity  of  the  semicarbazone  of  aap-trimethyl- 
laevulic  acid,  m.  p.  175°',  insufficient  for  conversion 
into  the  solid  acid. 

By  the  oxidation  of  app-trimethyldamdic  acid 
with  alkaline  permanganate  y-keto-app-trimethyl- 
glutaric  acid,  m.  p.  119°  (quinoxaline  derivative, 
ra.  p.  223—224°),  was  obtained;  this  yielded  ccflp-tri- 
methylglutarie  acid  when  heated  with  liydriodic  acid 
and  red  phosphorus,  trimethylsuccinio  acid  and 
carbon  monoxide  when  heated  alone,  and  was  identical 
in  all  respects  with  the  acid  C8H1205  prepared  by 
Balbiano  from  camphoric  acid  (A.,  1894,  i,  614b 
This  establishes  the  keto-formula  first  suggested  by 
Mahla  and  Tiemann  (A.,  1895,  i,  678)  and  disproves 
the  original  oxide  formula  of  Balbiano. 

Attempts  to  prepare  y-keto-aafi-trimethylpropane* 
ay- dicar boxylic  acid  by  the  oxidation  of  aap-tri- 
methyl-laevulic  acid  or  of  the  lactone  of  a  -hydroxy 
irimethylgluiaric  acid,  m.  p.  110°  (synthesised  by  the 
action  of  hydrocyanic  acid  on  the  semi -aldehyde  of 
trimethylsuccinic  acid  followed  by  the  hydrolysis  of 
the  resultant  lactonic  nitrile  with  concentrated  hydro* 
chloric  acid),  with  alkaline  permanganate  gave  only 
trimethylsuccinic  acid.  Condensation  of  ethyl  chloro- 
acetate  with  ethyl  dimethylacetoacetate  in  the 
presence  of  sodium  ethoxide  gave  the  oxidic  ester, 

z  ,  b.  p.  162  /26  mm.,  from 


which  no  definite  compound  was  isolated  on  hydro¬ 
lysis  and  distillation.  I.  Vogel. 

Synthesis  of  glyceric  acid-monophosphorio 
acid.  C.  Neuberg,  F.  Weinmann,  and  M.  Vogt 
(Biochem.  Z.,  1928,  199,  248^252).  —Glyceric  acid- 
monophosphoric  acid  was  prepared  by  the  action  of 
2  mols.  (he.,  an  excess)  of  ethyl  metaphosphate  on 
glyceric  acid ;  it  was  isolated  as  the  normal  barium 
salt  in  a  yield  of  17%  of  the  theoretical.  The  ijwno- 
barium  salt  (C3HpG7PBa)  was  prepared  from  the 
normal  salt  by  acidification  with  hydrobromic  acid. 
By  means  of  the  brucine  salt  the  acid  was  resolved  into 
its  optical  antipodes.  J.  H.  Birkinshaw. 


Walden  inversion,  H.  N.  K,  Rordam  (J.C.B., 
1928,  2447 — 2453 ;  cf.  Holmberg,  A.,  1926,  384 ; 
1927,  1 169). — It  is  assumed  that  the  inversion  takes 
place  in  two  steps,  (a)  a  spontaneous  elimination  of 
one  group  and  (b)  the  addition  of  another  group  X, 
during  which  period  the  remainder  of  the  molecule  is 
capable  of  rotation.  The  application  of  the  activity 
factor  of  Broneted  (A.,  1922,  ii,  699)  to  this  conception 
leads  to  the  equation  n— where  n  is  the 
fraction  of  the  reaction  product  retaining  its  original 
steric  configuration,  cx  the  mean  concentration  of  X 
at  the  beginning  and  at  the  end  of  the  reaction,  fl9 
fx,  and  fUXy  respectively,  are  the  activity  coefficients 
of  the  oscillating  molecule,  of  X,  and  of  the  compound 
resulting  from  the  union  of  these  two,  whilst  h  is  a 
constant.  The  equation  is  applied  to  the  reaction 
between  salts  of  Z-bromosuceinic  acid  and  alkali 
xanthates  (Holmberg,  loc .  cit.)  and  also  to  the  reaction 
between  hydrosulphides  and  salts  of  Z-bromosuccinic 
acid  (Holmberg,  Arkiv  Kemi,  Min.,  GeoL,  1915,  6,  1). 
Various  assumptions  are  made  as  to  the  values  of  the 
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activity  coefficients  and  of  k  and  fair  agreement  is 
obtained  between  theory  and  experiment. 

I.  Vogel. 

Stereochemical  studies,  XVIII,  Nitromalic 
acids,  XIX,  Diazotisation  of  aspartic  acid  and 
its  ethyl  ester.  B.  Holmberg  (Ber.,  1928,  61,  [B}$ 
1885—1892,  1893— 1905).— XVIII.  d L Nitromalic  acid 
[nitro-oxysuccinic  acid],  C02H»CH(0*N02)»CH2*C02H, 
m.  p.  132—133°  (decomp,),  is  prepared  by  the  action 
of  sulphuric  acid  on  a  mixture  of  dl- malic  acid  and 
nitric  acid  ( d  1*45)  at  0°.  Attempts  to  resolve  it  by 
d- phenylethylamine  yielded  only  the  corresponding 
salt  (+2H20).  1(  — )- Nitromalic  acid ,  m,  p.  114—115° 
(decomp.),  [a]D  -36*8°,  -38*6°,  -42*8°;  -23-1°  in 
alcohol,  acetone,  ethyl  acetate,  and  water,  respec¬ 
tively,  is  prepared  similarly  from  Z(— ) -malic  acid. 
The  sodium  hydrogen ,  [a]D  —26*7°  in  water,  di- sodium, 
[a]D  — 10-5°  in  water,  barium ,  and  silver  salts  are 
described.  The  ethyl  ester  has  df  1*202,  [a]j? 

—30*55°.  Reduction  of  the  acid  by  sodium  amalgam 
or  of  the  acid  or  ester  by  hydrogen  sulphide  affords 
almost  homogeneous  Z-malic  acid.  The  action  of 
alkali  hydroxide  gives  mainly  fumaric  acid.  It  could 
not  be  caused  to  react  with  sodium  iodide  in  acetone 
or  potassium  xanthate  in  water.  Racemisation  under 
the  influence  of  nitrates  or  formation  of  a  lactone  from 
normal  nitromalates  could  not  be  established. 
Hydrolytic  fission  of  Z(-) -nitromalic  acid  does  not 
proceed  simply,  since  it  is  accompanied  by  auto- 
oxidation  leading  to  carbon  dioxide  and  unidentified 
products.  The  action  of  water  appears  to  cause 
inversion  and  the  production  of  d(+) -malic  acid, 
whereas  hydrolysis  catalysed  by  hydrogen  or  copper 
ions  gives  Z(— ) -malic  acid.  Alkali  bromosuccinates  do 
not  appear  to  react  with  nitrates,  but  the  Z(  —  )-acid, 
with  the  nitrate  ion  in  presence  of  silver  ions,  affords 
Z{ — ) -nitromalic  acid ;  the  interpretation  of  the  change 
is  uncertain  with  respect  to  the  configuration  of  the 
acids. 

XIX.  The  optical  activity  of  the  malic  acid  pro¬ 
duced  by  diazotisation  of  (+) -aspartic  acid  varies 
greatly  with  the  hydrogen-ion  concentration  of  the 
solution.  If  this  is  sufficiently  great,  a  change  pre¬ 
dominates  which  results  in  the  formation  of  l{ — ) -malic 
acid,  whereas  with  lower  hydrogen-ion  concentration 
the  simultaneous  occurrence  of  a  reaction  affording 
d(-r)-  or  r- malic  acid  is  obvious.  If  the  aspartic  acid 
is  added  to  a  moderately  concentrated  solution  con¬ 
taining  an  excess  of  nitrite,  an  unexpectedly  strongly 
laevorotatory  malic  acid  is  produced  which  is 
attributed  to  the  production  of  p -nitron!  tr  os  opr  op - 
ionic  acid  and  a  nitrous  ester  of  Z-malie  acid. 
Addition  of  sodium  nitrate  to  the  solution  causes  the 
production  of  Z(— ) -nitromalic  acid  in  amount  too 
small  to  influence  the  optical  results.  The  yields 
decrease  with  decreasing  acidity  of  the  mixture,  but 
a  parallel  diminution  of  the  laevorotation  of  the  acid 
is  not  observed.  Similar  results  are  obtained  by  the 
addition  of  chlorides  with  respect  to  the  ( —  )-ehloro- 
succinic  acid  produced,  but  experiments  with 
sulphates  afford  no  conclusive  evidence  of  the 
participation  of  the  sulphate  ion.  Diazotisation  of 
ethyl  <Z(+) -aspartate  gives  an  inactive  or  a  very  feebly 
dextrorotatory  malic  acid,  according  to  the  con¬ 
centration  of  mineral  acid  in  the  solution.  In 


presence  of  the  corresponding  normal  salts,  the  esters 
of  the  nitromalic,  chloro-  and  bromo-succinic  acids 
show  the  same  qualitative  behaviour,  but  the  halogen 
esters  are  much  more  strongly  active  than  the  nitro¬ 
compound. 

The  production  of  substituted  succinic  acids  by  the 
diazotisation  of  aspartic  acid  definitely  involves  two 
antipodal  reactions  in  addition  to  the  production 
of  inactive  materials  through  diazosuccinic  ester. 
Experiments  with  the  latter  ester  do  not  give  support 
to  the  hypothesis  of  its  existence  in  stereoisomeric 
forms.  It  is  difficult  to  determine  the  extent  to 
which  inactive  products  arise  from  the  corresponding 
diazosuccinic  acid  from  aspartic  acid. 

The  mechanisms  of  the  diazo -reactions  and  of  the 
conversion  of  halogenosuccinic  into  aminosuccinic 
acids  are  discussed  in  detail.  It  is  concluded  that 
the  ( + )  -halogenosuccinic  acids  are  configuratively 
related  to  the  { — ) -hydroxy -acids  and  are  therefore 
Z-forms  and  that  natural  (  +  )-aspartic  acid  has  the 
Zcero-configuration.  With  regard  to  the  latter,  the 
author  is  in  agreement  with  Freudenberg  and  Noe 
(A.,  1926,  53),  but  differs  from  Freudenberg  and  Lux 
(this  voL,  735)  in  respect  of  the  halogenosuccinic  acids, 

H.  Ween. 

Bromination  of  tetraethyl  dicarboxyglutacon- 
ate  and  the  constitution  of  glutaconic  acids.  Y. 
Urushibara  (Bull.  Chem.  Soc.  Japan,  1928,  8,  200 — 
207 ;  cf.  A.,  1927,  1059). — Addition  of  two  atoms  of 
bromine  to  ethyl  ay-dicarbethoxyglutaconate  occurs 
almost  instantaneously  and  is  immediately  followed  by 
elimination  of  1  mol.  of  hydrogen  bromide,  the 
removal  of  which  is  completed  by  treatment,  with 
pyridine,  the  final  product  being  ethyl  a- bromo- ay- 
dicarbethoxyglutaconate,  CBr(C02Et)2*CHIC(C02Et)2 
(Faltis  and  Pirseh,  A.,  1927,  856).  This  is  hydrolysed 
by  boiling  aqueous-alcoholic  hydrochloric  acid  for 
3 — 4  hrs.  to  yield  QL-chloroglutaconic  acid ,  m.  p.  155°, 
in  accordance  with  the  scheme  >CBr'CHIC<C  ■■  > 
>OBrCHyCCl<  — >  >C:CH-CC!<.  Addition  of 

bromine  to  ethyl  a- methyl -ay-dicarbethoxyglutaconate 
is  not  complete,  the  equilibrium 
C16H2408Br2  being  established,  since  in  this  case 
elimination  of  hydrogen  bromide  is  not  possible.  The 
isolated  dibromo- compound  eliminates  bromine 
spontaneously  to  re-establish  this  equilibrium.  Since 
the  equivalence  of  the  a-  and  y-positions  in  glutaconic 
acid  derivatives  (Thorpe,  J.C.S.,  1905,  87,  1669) 
depends  on  reactions  involving  hydrolysis  with  con¬ 
centrated  hydrochloric  acid,  the  author  doubts  the 
validity  of  this  evidence  and  regards  the  postulated 
existence  of  a  normal  form  as  unnecessary,  only  one 
form  of  glutaconic  acid  being  considered  stable. 

J.  W.  Baker. 

Constitution  of  aldehyde  and  ketone  hydrogen 
sulphites,  II.  G.  SCHROETER  [with  M.  SlTLZ- 
BACHER]  (Ber.,  1928,  61,  [B],  1616—1627;  cf.  A., 
1926,  1226).— The  failure  of  Raschig  and  Prahl  (this 
vol.,  273)  to  repeat  the  author's  quantitative  hydro¬ 
lysis  of  phenyl  propane- pp  -disulphonate  to  phenol, 
barium  sulphite,  and  barium  p-hydroxypropane~p- 
sulphonate  is  attributed  to  the  use  of  barium 
hydroxide  containing  barium  chloride,  which  greatly 
affects  the  analytical  results.  Treatment  of  the 
barium  salt  with  the  requisite  amount  of  sulphuric 
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acid  followed  by  neutralisation  of  the  liberated  acid 
with  freshly-precipitated  copper  oxide  readily  yields 
homogeneous  copper  ^diydroxypropane^sulphonate 
{anhydrous  and  trihydrate).  Raschig’s  purification  of 
this  compound  by  crystallisation  from  acetic  acid  is 
unfortunate,  since  it  leads  to  copper  ^-acetoxy propane- 
p -mlphonate.  The  presence  of  the  hydroxyl  group  in 
p -hy d ro xy propane « p - s u lphonic  acid  is  further  estab¬ 
lished  by  the  conversion  of  its  sodium  salt  by  an  excess 
of  phosphorus  pentachloride  into  &a-propene~$- 
sulpkonyl  chloride,  b.  p.  90 — 100°/17  mm.,  converted 
by  methyl  aniline  into  Aa  *propene-$-8ulphonmethyl- 
nnilide ,  m.  p.  58—59°,  regarded  by  Autenrieth  as 
Att-propene~a-sulphonmethylanilide.  Gentle  treat¬ 
ment  of  P-hydroxypropane-p-sulphonic  acid  or  its 
sodium  salt  with  1  mol.  of  phosphorus  pentachloride 
affords  p Jiydroxypropane-fi-sulphonyl  chloride ,  whence 
$-kydroxypropane-$*mlphonethylanilide,  m.  p.  44*5 — 
45°.  The  difference  between  sodium  fbhydroxy- 
prop&ne- p-suiphonate  and  “  acetone  sodium  bisul¬ 
phite  71  is  therefore  regarded  as  definitely  established. 
Since  the  latter  compound  cannot  be  regarded  as  a 
sulphurous  ester,  its  unitary  formulation  is  no  longer 
possible.  It  is  therefore  assumed  that  the  known, 
labile,  additive  compounds  of  aldehydes  and  ketones 
with  sulphur  dioxide  unite  with  water  to  more  stable 
trimolecules  (R2CI0),(S02),(H*0H)  which  behave  as 
monobasic  acids,  giving  salts  in  which  the  character 
of  the  individual  components  is  masked  unless  dis¬ 
sociation  occurs,  since  their  molecular  valencies  are 
mutually  saturated. 

Phenyl  propane- p p * disulphonate  with  1  mol.  of 
barium  hydroxide  gives  unchanged  material,  barium 
propane- pp-disulphonate,  phenol,  sulphurous  acid, 
and  p-hydroxypropane- p-sulphonic  acid,  which  is 
partly  transformed  into  the  lactide.  Hydrolysis  of 
propane-pfi-disulphonethylanilide  with  1  mol.  of 
barium  hydroxide  affords  mainly  ethylaniline  and 
barium  propane-  p p -d isulpliona te  (+2H20) ;  with  an 
excess  of  the  hydroxide,  barium  p-hydroxypropane- 
P-sulphonate  is  also  formed  in  considerable  amount. 
Similarly,  butane -pp-disulphonethylanilide  with  equiv¬ 
alent  amount  and  excess  of  barium  hydroxide  yields 
respectively  barium  b  ulane-  p  p  -disulphonate,  trihydrate 
almost  exclusively  or  mixed  with  barium  $ -hydroxy - 
'butane-fi-svlphonate.  Analogously,  barium  £J>-pentene- 
PP -dimlphonate  (+3H20)  and  barium  $-hydroxy-&&- 
penlene-  fi-sulphonate  (  +  3H20)  are  derived  from 
A5-pentene-pp-disulphonethylanilide.  H.  When. 

Constitution  of  hydrogen  sulphite  compounds 
oi  aldehydes  and  ketones*  0.  Steeling  (Cellulose- 
chem.,  1928,  9,  100—102;  cL  A.,  1925,  ii,  935).— The 
absorption  band  of  formaldehyde  and  acetone 
hydrogen  sulphite  compounds  is  at  4992*0  X.,  that  of 
the  sulphonic  acids  at  4992*2,  whilst  that  of  the  metal 
alkyl  sulphites  is  at  4996*0  and  the  dialkyl  sulphites 
at  4997*7X,  Hence  it  is  concluded  that  the  hydrogen 
sulphite  compounds  have  the  constitution 

AC(OH)*S03Na.  A  critical  review  of  the  literature 
is  given.  J.  W.  Baker. 

Aldehydes  from  acetylenic  carbinols*  III* 
Two  dimethy Ihexenals .  H.  Rupe,  A.  Wruz,  and 
P.  Lotter  (Heiv.  Chim.  Acta,  1928,  11,  965-071).— 
'The  action  of  acetylene  on  the  sodium  derivative  of 
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methyl  taobutyl  ketone  furnishes  meihylhabuiyl- 
ethinylcarbinol,  b.  p,  85 — S7°/S0  mm.  (silver  deriv¬ 
ative),  which  when  heated  with  70%  formic  acid  gives 
a  mixture  of  4  parts  of  ye  -dimethyl- Jtexmal  (I), 
b.  p,  94 — 96°/80  mm.  ( semicarbazom ,  m.  p.  178 — -179°; 
oxime ,  m.  p.  53 — 54°),  and  1  part  of  yz-dimethyl-A#- 
hexenal  (II)  (methylhobulylacraldekyde),  b.  p.  102— 
112°/80  mm.  (samicarbazones,  m.  p.  about  125°  and 
147°).  Oxidation  of  (I)  with  cold  alkaline  potassium 
permanganate  gives  wbutyric  and  acetic  acids,  whilst 
(II)  furnishes  methyl  isobutyl  ketone  and  a  small 
amount  of  an  acid,  in.  p.  88 — 89°.  Reduction  of  a 
mixture  of  (I)  and  (II)  with  hydrogen  in  presence  of 
water  and  a  nickel  catalyst  gives  fift-dimethylhex- 
aldehyde,  b.  p.  93 — 94°/80  mm.,  when  regenerated  from 
its  semicarbazone,  m.  p.  121—122°.  H.  Burton. 

Auto-oxidation  of  citronellal.  J.  Zimmerman  N 
(Rec.  trav.  chim.,  1928,  47,  940— 941).— When 
eitronella  oil  or  pure  citronellal  is  treated  with  zinc 
and  then  allowed  to  remain  for  some  time  in  presence 
of  light  and  air,  zinc  formate  is  produced.  The 
oxidation  is  almost  completely  inhibited  if  the 
citronellal  contains  a  small  amount  of  phenol - 
phthalein  and  is  stored  in  brown  bottles. 

H.  Burton. 

Action  of  diazomethane  on  ketones  in  presence 
of  catalysts.  H.  Meerwein  and  W.  Burneleit 
(Ber.,  1928,  81,  {B}$  1840 — -1847). — The  possibility  of 
activating  strictly  homopolar  compounds  or  atomic 
groups  by  complex  formation  is  examined  in  the  case  of 
the  carbonyl  group.  A  solution  of  diazomethane  in 
acetone  scarcely  undergoes  decomposition  at  0°.  If 
10 — 15%  of  water  is  added,  nitrogen  is  freely  evolved 
and  the  reaction  continues  as  diazomethane  is  further 
added  until  about  80%  of  the  equivalent  amount  has 
been  used.  The  products  of  the  action  are  as- di- 
methylethylene  oxide  (identified  as  as-d  i  methyl - 
ethylene  glycol),  methyl  ethyl  ketone,  probably 
diethyl  ketone  and  methyl  n- propyl  ketone,  and  traces 
of  isobu taldehyde  probably  produced  secondarily. 

The  change  is  probably :  Me2CIO— >  Me»0<5?  n 

CH2*H  * 

— >-  Me2C<9r  — >  Me20<?  and  Me-C0-CH,-CH.. 

Uil2  (Jix2 

The  formation  of  higher  ketones  is  due  to  an  analogous 
reaction  of  diazomethane  with  methyl  ethyl  ketone. 
Water  does  not  appear  to  be  methylated.  Its  action 
cannot  be  attributed  to  hydrogen  ions,  since  OTiV- 
sodium  hydroxide  solution  behaves  analogously. 
Alcohols  appear  to  behave  similarly  to  but  less 
energetically  than  water.  Methyl  alcohol  is  most 
active ;  with  increase  in  moL  wt.  and  transition  from 
primary  to  secondary  and  tertiary  alcohols  the 
activity  decreases.  The  products  from  acetone  are 
the  same  in  alcoholic  as  in  aqueous  solution;  methyl- 
ation  of  the  alcohols  is  scarcely  appreciable.  Lithium 
chloride  (in  0T Absolution)  enhances  the  activity  of 
acetone  to  about  the  same  extent  as  10%  of  water,  but 
reaction  ceases  after  about  70%  of  the  theoretical 
amount  of  diazo  met  bane  has  been  introduced.  The 
possible  catalytic  activity  of  acids  cannot  be  pre- 
paratively  tested,  but  comparison  of  the  behaviour 
of  diazomethane  towards  hydrochloric  and  oxalic 
acids  dissolved  in  acetone  and  ether  indicates  that 
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enhancement  of  the  activity  of  acetone-  can  be  thus 
induced.  H.  Wren. 

Preparation  of  ace  tonecyanohtydrin .  K.  N. 
Welch  and  G.  E,  Clemo  (J.C.S.,  1028,  2629). — 
Acetonecyanohydrin  is  obtained  in  good  yield  by 
treatment  of  a  mixture  of  acetone  and  aqueous 
potassium  cyanide  with  30%  sulphuric  acid  (by  wfc.) 
below  20° ;  it  is  isolated  by  extraction  with  ether  and 
rapidly  distilled  under  diminished  pressure  (b.  p. 
8r°/15  mm.)  (cf,  Urlch,  Annalen,  1872,  164,  255; 
Bucherer  and  Groiee,  A.,  1906, 1,  405).  I.  Vogel. 


Thioeyanoacetone,  its  isomerides  and  poly- 
merides.  A.  Hantzsch  (Ber.,  1928,  61,  [B]f  1776 — 
1788 ;  cf.  this  vol.,  187). — Mainly  a  reply  to  Tcherniac 
(J.G.S.,  1919,  115,  1071;  this  voL,  530).  The 
conversion  of  thioeyanoacetone  into  hydroxymethyl” 
thiazole  is  effected  by  ebullition .  for  30  min.  with 
2  Ar~  hydrochloric  acid.  The,  action, of  bases  on  thio- 
cyanoacetone  has  been  examined  by  the  author  and 
by  Tcherniac  under  considerably  different  conditions 
owing  to  the  presence  or  absence  of  water.  In 
anhydrous  ether,  thioeyanoacetone  is  converted  by 
ammonia  with  partial  resmification  into  am  inom  ethyl - 
thiazole  which  is  always  accompanied  by  methyl - 
thiazolone,  formed  by  the  water  liberated  during 
closure  of  the  ring.  On  the  other  hand,  the  action  of 
methylamine  proceeds  without  formation  of  resin  or 
thiazolone,  and  the  unstable*  intermediate  compound, 
COMe*CH2'S*C(NHMe)INH,  passes  at  the  atmospheric 
temperature  into  methylammomethyithiazole,  m.  p. 
70°.  AmmomCthylthiaZole  exhibits  tautomerism  in 

forming  two  methyl  derivatives,  f  G{.NH)n> jjMe  and 

C(rNMe)v  vtr 

OMe  '"  ^ 11  which,  according  to  Traumann* 


i 


yield  exclusively  ammonia  and  methylamine,  respec¬ 
tively,  when  acted  on  by  concentrated  hydrochloric 
acid.  Repetition  of  this  work,  possibh'  under  more 
drastic  conditions,  shows  that  each  compound  evolves 
a  mixture  of  ammonia  and  methylamine.  Tcherniac 5s 
observation  that  methylamine  is  obtained  from 
me thylth ia  zolone  A-methyl  ether  cannot  be  construed 
as  disproof  of  its  structure  or  evidence  of  the  con¬ 
stitution  ^»M«k0, 

CH“  CMiT 

Tcherniac 's  so-called  {<  P- methyl  rhodim  ”  is  bi- 
molecular  and  therefore  not  an  isomeride  of  thio¬ 
eyanoacetone  ;  it  is  regarded  as  bi  molecular  hydroxy - 
methylthiazole.  isoMethylrhodim  is  termolecular 
thioeyanoacetone  in  which  polymerisation  is  due  to 
the  thiocyano-group  and  hence  is  to  be  regarded  as 
i  ri ace  tony  l  i  nth  i  oct/a  nutate , 

CH=A«-s-&4<:0(lcKi>N-  1,8  «•  **> 

a  diphenylhydrazone ,  d i-’p-totylhydraz&ne*  semicarbazone , 
and  dioxime  is  incompatible  with  Tcherniac ’s  thi- 
azolone  formula,  since  compounds  containing  the 
•CO*NH-  group  do  not  show  ke tonic  properties.  The 
production  of  cyan  uric  acid  from  C1  ?  some  thy  lrhodim  ” 
in  alkaline  solution  and  of  trimethylsulphonium 
iodide  and  cyanuric  acid  by  the  action  of  alcoholic 
methyl  iodide  is  direct  evidence  of  the  pre-existence 
of  the  cyanuric  ring  in  the  molecule.  The  conversion 


of  ^omethylrhodim  into  dithiazylamine  is  simply 
explained  as  follows  :  partial  hydrolysis  causes 
removal  of  one  CH2Ac*S*  group  as  acetonylinercaptan 
which  condenses  to  ,  Tcherniae’s  dimethylthiene, 
G6H8S2»  The  residual  cyanuric  derivative  passes  into* 
its  tautomeric,  ketonie  form, 

C 0<^-li’c I g .'c ti; Ac ) > b  therob>'  «ivinS  the  Possi- 

bility  of  the  production  of  the  thiazole  ring.  Under 
further  action  of  hydrochloric  acid  the  cyanuric  ring 
is  ruptured  with  production  of  the  carboxylic  acid, 

M?le’N]?>VNH-C(:N-COsH)-S-0H„Ac,  which  loses- 
CM  h 

water  and  carbon  dioxide  to  produce  dithiazylamine,. 
Nh( H.  Wren. 

\  o  CJuL  /■> 

Three-carbon  system.  XIX.  Homomesit- 
ones.  A.  E.  Abbott,  G.  A.  It.  Kotf,  and  R.  IX 
Satchell  (J.C.S.,  1928,  251 4 — 26 24) .  — The  four 
theoretically  possible  intermolecular  condensation 

JL 

products  from  methvl  efchvl  ketone, 

CHoMe  TMe  ICH*  CO  IS  t  (I),  CHMelCMe-CHvGOEt  (II), 
OH;Me-OMe:CMc-COMe  (III),. 
CHMe*CMe’CHMe‘COMe  (IV)  have  been  synthesised 
and  their  mutual  relationships  elucidated.  Alkaline 
condensing  agents  gave  mixtures  of  I  and  II,  whilst 
acid  condensing  agents  gave  mixtures  of  III  and  IV. 
Descude's  method  (A,,  1903,  i,  735)  after  slight  modi¬ 
fication  gave  Ill  only.  The  structures  of  I,  HI,  and 
IV  were  confirmed  by  synthesis.  Ketones  I  and  II 
when  treated  with  sodium  ethoxide  formed  an 
equilibrium  mixture  (mobility  high ;  equilibrium 
reached  in  24  hrs.  at  the  ordinary  temperature ; 
67*5%  of  otB ‘Compound)  identical  with  the  crude- 
homomesitone  obtained  by  the  action  of  sodium 
ethoxide  oik  methyl  ethyl  ketone.  Similar  treatment 
with  III  and  IV  gave  half  equilibration  after  a  fort¬ 
night  at  the  ordinary  temperature ;  complete  equi¬ 
libration  was  reached  only  after  9  hrs.  at  the  b.  p.  of 
the  reagent  (mobility  low' ;  17%  of  afbeompound). 
Tlie  mobility  differences  are  attributed  to  the 
a-ro ethyl  group  in  III  and  IV  which  favours  the 
Py- phase  (cf.  Kon  and  Narayanan,  A.,  1927,  873 ; 
Goldberg  and  Linstead,  this  vol,  1214). 

Methyl  ethyl  ketone  and  ethyl  a- bromdpropionate 
in  the  presence  of  zinc  gave  ethyl  $-hydro%y*vi$-du 
methyl-it-mlerate,  b.  p.  89— 90713  mm.,  rff 5  0-96457, 
%jT5  1*4319.  The  liquid  acid  obtained  by  alkaline 
hydrolysis  on  dehydration  with  acetic  anhydride  gave 
poor  yields  of  a$-dimethyl- &a-i)entenoic  acid,  K  p. 
116°/18  mm.,  dp  0*97497,  n]i 8  145952,  36*06 

{p-tolutdide,  m.  p.  123°),  the  chloride ,  b.  p.  66°/ 17  mm,, 
of  which  reacted  with  zinc  methyl  iodide  to  give 
yd-dimethyh&y-hezen- p -om  (III),  b.  p.  65°/20  mm., 
rfP  0*86856,  nT  1*45283,  [J%]B  39*23.  Ethyl 
P-hydroxy-a(3-dimethyl-n- valerate  was  readily  de¬ 
hydrated  by  phosphoryi  chloride  in  benzene,  giving 
ethyl  oL^dimethyl-  - pentenoate ,  b.  p.  69°/ 13  rum., 
df1  0*92379,  1*43628,  from  which  was  prepared 

the  acid,  b.  p.  116°/20  mm.,  dp  0*97002,  nf~  1*4498, 
[Si jd  35*50  (p -tolmdide,  m.  p.  56°),  and  the  acid 
chloride,  b.  p.  52°/13  rum.  The  last-named  compound 
with  zinc  (better  magnesium)  mfcthyl  iodide  gave- 
yB’dimeth yl -hB-kexen-$-oke  (IV),  b.  p.  48°/12  mm,,. 
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154°/750  mm.,  0*85385,  143768,  [RL]D  38*74. 

Similarly,  the  chloride  of  p-methyl-p-ethylacrylic  acid 
(Kon  and  Linstead,  A.,  1925,  i,  506)  and  zinc  ethyl 
iodide  gave  z-methyl-L^-hepten-y-one  (I),  b.  p.  66c/18 
mm.,  53—5478  mm.,  cif 3  0-85516,  1*45073,  [RL]n 

39-69. 

Ethyl  p  -  keto  -  a  -  acetyl  -  aS  -  dimeth  yl  -  A5  -  n  -  hepienoate, 
CHMe‘CMe,CH2’C0*C^'Ie(C02Et)*C0Me,  b.  p.  158— 
168° /1 9  mm.,  obtained  by  condensation  of  p -methyl - 
A^-pentenoyl  chloride  with  ethyl  sodiomethylaceto- 
acetate  in  ethereal  solution  gave  on  alkaline  hydro¬ 
lysis  an  equilibrium  mixture  of  I  and  II  from  which  II 
was  isolated  by  treatment  with  aluminium  amalgam, 
whereby  I  became  converted  into  a  bimolecular 
reduction  product  and  z~methyl-&€-heplen-y~dne  (II), 
b.  p.  63719  mm.,  0*85244,  nfp  1*43668,  [EL]D 
38*73  (semicar bazone,  m.  p.  134°).  Ketones  IV,  III, 
and  I  each  gave  a  pair  of  semicarbazones ,  m.  p.  203— 
204°  and  163°,  186°  and  166—167°,  and  162°  and  158° 
(Blaise  and  Mai  re,  A.,  1909,  i,  85),  respectively, 
indicating  their  possible  existence  in  cis-  and  trans¬ 
forms,  R.  J.  W.  Lb  Fevre. 

Synthesis  of  acetylmethylcarbinol  and  its  two 
homologues  and  their  odour,  T.  Htgasi  and  S. 
Maeayama  (Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1928, 
7,  940 — 947). — Acetylmethylcarbinol ,  prepared  either 
by  the  reduction  of  diacetyl,  or  by  hydrolysis  of  methyl 
a-bromoethyl  ketone,  or  the  corresponding  acetate, 
has  a  faint  agreeable  odour,  quite  unlike  that  charac¬ 
teristic  of  Japanese  sak6  and  has  no  influence  on  the 
odour  of  these  fermentation  products.  Its  homologues 
have  similar  odours.  J.  W.  Raker. 

Hantzsch  and  Werner's  stereochemical  hypo» 
thesis  in  comparison  with  experimental  facts 
and  the  constitution  of  isomeric  oximes.  G. 

Mr  nun  ni  (Gazzetta,  1928,  58,  504 — 521). — The  con¬ 
stitution  of  isomeric  oximes  is  discussed  in  relation  to 
results  published  within  the  last  few  years,  these 
emphasising  the  author’s  view  that  Hantzsch  and 
Werner’s  hypothesis  of  geometrical  isomerism  is  not 
only  unnecessary,  but  also  incapable  of  explaining  the 
existence  of  known  isomeric  oximes.  This  hypothesis 
is  not  in  accord  with  the  author’s  observation  that 
the  acetyl  and  benzoyl  derivatives  of  a-aldoximes 
undergo  ready  transformation  into  nitriles.  The 
author’s  view  that  isomerism  of  the  oximes  is 
structural  in  character  (A.,  1891,  1354)  is  supported 
by  the  existence  of  five  isomeric  di oximes  of  p-meth- 
oxybenzil  (cf.  Ponzio  and  Bernardi,  A.,  1924,  i,  293 ; 
Meisenheimer,  Lange,  and  Lamparter,  A.,  1925,  i, 
1073)  and  by  the  fact  that  mesityl  oxide  and  its 
isocyclic  analogue,  methylcyclohexenone,  each  form 
two  isomeric  oximes.  T.  H.  Pope. 

Action  of  alkali  and  carbon  disulphide  on 
xylan.  E.  He  user  and  G.  Schorsch  (Cellulose- 
chem..  1928,  9,  93 — 100). — Treatment  of  xylan  with 
4—14*5%  sodium  hydroxide  solution  and  precipit¬ 
ation  and  washing  the  sodium  compound  three  times 
with  20  c.c.  of  96%  alcohol  in  accordance  with  the 
technique  of  Karrer  (A.,  1921,  i,  231)  yields  an  alkali 
xylan  containing  the  same  proportion  of  sodium  ;  the 
value  closely  approximates  to  that  required  by  the 
compound  (C5H804)2,Na0H,  the  alkali  being  deter¬ 


mined  either  by  titration  or,  for  more  trustworthy 
results,  as  sodium  sulphate.  Further  washing  with 
96%  alcohol  causes  a  diminution  in  the  sodium  content, 
since  the  compound  decomposes:  (C5H8D2)9,NaOH  — 
(C~H802)2+NaOH,  jn  the  case  of  cellulose  a  com¬ 
pound  containing  the  theoretical  proportion  of  sodium 
is  formed  only  with  alkali  concentrations  between  15 
and  30% ;  at  lower  concentrations  the  proportion  of 
sodium  in  the  product  increases  with  increasing  con¬ 
centration  of  sodium  hydroxide  solution  employed. 
Washing  the  alkali  xylan  with  water  causes  a  rapid 
decrease  in  the  sodium  content,  whilst  with  varying 
concentrations  of  alcohol  the  loss  of  alkali  is  more 
rapid  the  more  dilute  is  the  alcohol,  the  sodium  content 
tending  to  reach  an  equilibrium  value.  Washing  with 
methyl  alcohol  or  glycol  gives  results  intermediate 
between  those  obtained  with  -water  and  alcohol.  A 
resinous  product  is  obtained  by  the  action  of  cold 
alcohol  on  xylan  treated  with  20%  sodium  hydroxide, 
or  of  alcohol  at  70°  on  xylan  treated  with  12%  sodium 
hydroxide  solution.  Similar  treatment  of  xylan  with 
sodium  sulphide  solution  and  washing  until  the  filtrate 
is  free  from  sulphur  gives  a  product  the  sodium  and 
sulphur  content  of  which  varies  according  to  the  con¬ 
centration  of  alkali  sulphide  solution  used.  With 
potassium  hydroxide  the  theoretical  compound  is 
obtained  only  with  more  concentrated  alkali  (8—12%), 
and  then,  like  the  sodium  compound,  the  potassium 
content  decreases  if  washed  more  than  three  times  with 
alcohol.  The  lithium  compound  is  more  stable  and 
requires  ten  washings  to  remove  the  excess  of  alkali, 
whilst  the  rubidium  compound  is  stable  only  to  four 
washings.  Treatment  of  the  unwashed  alkali  xylan 
(containing  excess  of  alkali)  with  carbon  disulphide 
yields  a  “  xylan  viscose,”  the  viscosity  of  which, 
unlike  that  of  cellulose  viscose,  decreases  only  slightly 
with  time  and  is  not  coagulated  after  keeping  for  one 
month.  A  product  free  from  combined  sodium  and 
sulphur  compounds  is  obtained  by  neutralising  the  “vis¬ 
cose  ”  with  dilute  acetic  acid,  precipitation  and  tritur¬ 
ation  of  the  product  with  alcohol,  washing  with  ether, 
and  drying  over  phosphoric  oxide.  The  proportion 
of  sulphur  in  the  product  so  obtained  varies  slightly 
with  the  period  of  treatment  with  alkali  and  carbon 
disulphide,  but  is  always  m  uch  low'er  than  that  required 
by  any  of  the  possible  cellulose  xanthates,  and,  more¬ 
over,  the  proportion  of  sodium  and  sulphur  present  is 
less  when  xylan  free  from  copper  salts  and  ash  is  used. 
Hence  the  formation  of  the  “  xylan  viscose  ”  does  not 
depend  on  xanthate  formation,  but  involves  merely  a 
dissolution  of  sodium  and  sulphur  compounds  in  the 
xylan.  The  action  of  alkali  on  xylan  involves  a 
chemical  (hydrolysis)  and  not  a  physical  degradation, 
since  the  proportion  of  xylan  in  the  “  viscose  ”  com¬ 
pound  determined  as  furfuraldehydephloroglucide  is 
much  less  than  that  estimated  from  the  carbon 
content  determined  by  oxidation  with  potassium 
dichrornate  and  sulphuric  acid.  Xylan  regenerated 
from  the  “  viscose  ”  obtained  by  long  keeping  with 
alkali  and  carbon  disulphide  has  a  lower  carbon 
and  a  higher  hydrogen  content  than  the  original 
xylan.  J.  W.  Baker. 

Colour  tests  for  simple  sugars.  S.  Y.  Wong 
(Chinese  J.  Physiol.,  1928,  2,  255 — 257). — By  using 
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glacial  acetic  acid  instead  of  water  or  alcohol  as 
solvent,  for  the  reagents  of  Molisch,  Selivanov,  and 
Tollens,  their  specificity  and  keeping  power  are 
enhanced.  With  3  c.e.  of  such  a  0*3%  solution  and 
3  drops  of  a  1%  sugar  solution  in  the  case  of  :  (a) 
ec-naphthol,  1  c.e.  of  sulphuric  acid  gives  a  pink  to 
purple  ring,  which  on  heating,  if  the  sugar  be  kevulose, 
gives  a  deep  violet  colour,  or  rhamnose  an  orange-red 
readily  distinguished  from  the  cherry-red  of  xylose  and 
the  much  weaker  reddish- violet  of  arabinose,  whilst 
dextrose  and  galactose  give  only  a  faintly  coloured 
solution;  (b)  resorcinol  and  0*5  c.e.  of  hydrochloric 
acid  when  heated  with  kevulose,  sucrose,  or  inulin 
give  a  red  colour  almost  immediately,  but  scarcely 
any  colour  with  the  others  after  1  min. ;  (c)  phloro- 
glucinol  and  0*5  c.c.  of  hydrochloric  acid  on  boiling 
with  pentoses,  gum-arabic,  or  yeast-nucleic  acid 
readily  give  a  cherry-red  colour,  whilst  rhamnose 
gives  only  a.  yellow  colour;  (d)  orcinol  and  1  c.c.  of 
hydrochloric  acid  {containing  5  drops  of  10%  ferric 
chloride  per  100  cm.),  on  boiling,  give  with  pentoses, 
gum-arabic,  and  yeast- nucleic  acid,  but  not  with 
rhamnose,  a  greenish -blue  colour.  L.  0.  Baker. 

Colour  reactions  of  carbohydrates.  L.  Ekkert 
(Ph&rm.  Zentr.,  1928,  69,  597— 600).— Colour 

reactions  of  arabinose,  xylose,  rhamnose,  dextrose, 
mannose,  galactose,  lsevulose,  sucrose,  lactose,  maltose, 
dextrin,  glycogen,  and  soluble  starch  with  resorcinol, 
«>  and  (3-naphthol,  morphine,  codeine,  phenacetin, 
and  a-naphthylamine  in  presence  of  sulphuric  acid  are 
described.  E.  H.  Sharples. 

Rotatory  dispersion  of  sugars.  T.  Wagner- 
Jauregq-  (Helv.  Chim.  Acta,  1928,  11,  786 — 789). — 
Solutions  of  a  (3-glucose,  a  [3 -galactose,  a(3-frueiose, 
a+arabinose,  a-methylglucoside,  a-phenylglucoside, 
and  (3-pen tamethylglucose  in  water,  and  (3-penta- 
acetylglucose  in  chloroform,  show  simple  dispersion, 
whilst  ’  (3-pentamethylglucose  in  chloroform  exhibits 
complex  dispersion.  H.  Burton. 

Degradation  of  dextrose  by  oxidation.  III. 
B.  Bleyer  and  W.  Braun  {Biochem.  Z.,  1928,  199, 
186 — 1 94). —  In  the  oxidation  of  dextrose  with  chi  or  o- 
amine  in  alkaline  solution  the  end-products  are  acetic 
acid  arid  carbon  dioxide.  The  full  acidify  (or  decrease 
in  alkalinity)  is  produced  before  the  oxidation  is 
complete.  The  evidence  points  to  pyruvic  acid  as  the 
intermediate  product ;  this  is  supposed  to  arise  from 
the  hydrolysis  of  gluconic  acid,  the  first  step  in  the 
oxidation.  The  other  intermediate  product  should 
be  methylglyoxal ;  however,  an  attempt  to  oxidise 
this  in  alkaline  solution  with  ehioroamine  was  not 
successful.  It  is  suggested  that  the  hydrolysis  pro¬ 
duct  is  a  more  active  labile  form. 

J.  EL  Birkinshaw. 

Acetone  [usopropylidene]  derivatives  of  sugars 
and  their  transformation  products.  XII.  Dis¬ 
placement  of  the  oxygen  bridge  during  the  action 
of  hydrogen  bromide-glacial  acetic  acid  on  acyl 
derivatives  of  monoacetoneglucose  [glucose  iso- 
propylidene  ether].  EL  Ohle  and  EL  Erlbacr 
(Ber.,  1928,  61,  [5],  1870—1875;  cf.  A.,  1926, 1126).— 
3-p~Toluenesulphonyk+>propylideneglueose  is  con¬ 
verted  by  acetic  anhydride  in  the  presence  of  pyridine 


into  3-p -toluenes ulphom/l«5  :  G-diaceLylisopropylidene- 

p — * -  d -glucose  (I),  in.  p. 

p  85-86°^  MB  -16”96° 

R'C'CK^  1  in  chloroform;  Indie- 
CrHsMe*SO./n-C-H  ations  of  the  produc- 

H-C- - J  tion  of  an  isomeride, 

{!■)  H-C-OAc  m.  p,  78-5°,  [<x]g 

CHa-OAc  ““16*17°  in  chloroform, 

are  obtained.  Its  con¬ 
stitution  is  deduced  from  its  mode  of  production  and 
from  its  alkaline  hydrolysis  to  fsopropylideneglueose. 
It  is  transformed  by  hydrogen  bromide  in  glacial  acetic 
acid  into  .1  -  6ro  mo  -  3-p  iolm  ms  u  Iphonyl  -  2  :  5  :  Q4ri- 
acetyl-d-glucose,  m.  p.  140°  after  darkening  at  1.15° 
and  softening  at  135°,  [ajg  —198*9°  in  chloroform, 
converted  by  methyl  alcohol  and  silver  carbonate  into 
3-p 4oluenesulpkonyl-2  : 5  : 6 - tr iacet yl-$-me thylylucos id e , 
m.  p.  128°,  [a]D  —64*25°  in  chloroform,  which  differs 
from  the  analogous  compound  obtained  by  Freuden- 
berg  and  Ivers  from  3-p- toluenes ulphonylchtfiopropvl - 
ideneglueose  and  by  Ohle  and  Spencker  from 
3-p-toluenesulphonyhsopropylidenegIucose.  If  too 
much  acetone  is  used  in  the  crystallisation  of  1-bromo- 
3 -p- toluenesulphonyl - 2  :  5  :  6 - triacefcylglucose,  the 
compound  loses  hydrogen  bromide  and  forms 
3-p-toluenesulphonyl-2  :  5  :  64riacetyl-<x-glucA>se}  m.  p. 
129*5°,  [«]tf  +62*97°  to  +40*65°  in  chloroform. 
3-'p-Toluenesulphonyl-2  :  4  :  6-triaceti/lglueose  has  m.  p. 
178*5—179°,  [ajf  +40*11°  to  +51*48°  in  chloroform. 

The  applicability  of  hydrogen  bromide  and  glacial 
acetic  acid  for  the  examination  of  the  relative  stability 
of  the  ring  structure  of  a  sugar  and  its  derivatives  is 
examined  theoretically,  EL  Wren. 

Acetone  [tsopropylidene]  derivatives  of  sugars 
and  their  transformation  products.  XIII. 
Behaviour  of  completely  acylated  derivatives 
of  monoacetoneglucose  [glucose  isopropylidene 
ether]  towards  hydrogen  bromide-glacial  acetic 
acid.  K.  Ohle,  H.  Erlbach,  and  BL  Vogl  (Ber., 
1928,  61,  [Bl  1875—1885;  cf.  A.,  1926,  1126). 
— The  acyl  derivative  of  uopropyUdeneglucose  can 
be  divided  into  two  groups  according  to  their 
behaviour  towards  hydrogen  bromide-glacial  acetic 
acid.  3  -  Benzoylisopropylidene-,  3  -  benzoy  ldi  iso¬ 
propylidene- ,  3-p-toluenesulphonyLmono-  and  -di-i so- 
propylidene-,  6-benzoybsopropylidene- ,  6-p- toluene- 
sulphonyl-mono-  and  -wodi-isopropylidene-,  6-benz- 
oyLS-p-toluenesulphonylisopropylidene-,  5  :  6-di-n- 
toluenesulphonyhsopropyiidene-,  triacefcyl-  and  tri- 
benzoyl-tsopropylidene-glucose  give  characteristic 
colour  reactions  and  compounds  with  firmly-combined 
bromine,  whereas  3-jp-toluenesulphonvl-o  :  6 -dibenz¬ 
oyl-,  3  :  5-di  -p-toluenesulphony  1-6 -benzoyl- ,  tri-p- 
toluenesulphony  1- ,  5  -  p  -  toluenesulphonyl  -3:6-  an¬ 
il  vdro-,  and  [3-p -toluenesulphonyl -5  :  6-diaeetyl]-i>o~ 
propylideneglucose  do  not  exhibit  this  behaviour. 
Examination  of  the  optical  data  of  related  derivatives 
of  furoid  glucose  in  the  light  of  Hudson's  rules  shows 
that  the  principle  of  optical  superposition  is  limited 
to  compounds  of  similar  constitution  which  exhibit 
only  steric  differences. 

isoPropylideneglueose  is  converted  with  difficulty 
by  p-toluenesulphonyl  chloride  in  pyridine  and 
chloroform  at  36°  into  Iri-p-toluenesulpk  onyliso- 
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propylidene-QL-glucose ,  m,  p.  95—96°,  [a]1B  —5*15°  in 
chloroform,  which  is  transformed  by  hydrogen  bromide 
and  glacial  acetic  acid  into  the  unstable  1  -bromo- 
3:5:  Q4ri-p-toluene$ulpkonyl-2-acetyl-&-glucose,  m.  p. 
124—125°,  [a]1,?  +124-5°  in  chloroform,  conveniently 
isolated  as  the  additive  product  with  1  mol.  of  benzene, 
in.  p.  100-5—108°  (decomp.),  [«Jg  +114-5°  in  chloro¬ 
form.  The  latter  compound  is  converted  by  methyl 
alcohol  and  silver  carbonate  into  3:5: 64ri-p- 
loluenesulphonyl  -  2  -  acetyl  -  (3  -  methylglucos  ide,  m.  p. 
129-5°,  [a]20  -—8*9°  in  chloroform.  Successive  treat¬ 
ment  of  tri-p-fcoluenesulphonyiisopropylideneglucose 
with  hydrogen  bromide  and  acetic  acid  and  with  acet¬ 
one  and  silver  carbonate  affords  2-acetyl-3  :  5  :  64ri-p- 
loluenesulphonylglucose ,  m.  p.  117 — 118°,  [a]g  +51-09° 
to  +37*2°  in  chloroform.  3  :  5-Di-p-tolucnesulphonyl- 
6-benzoyli$opropylideneglucose  similarly  affords 
1  -bromo-3  :  5  -  <2 1  -  p  -  toluene, sulph  onyl-2-  acetyl  -  6  -  benzoyl  - 
A-glucose,  m.  p.  159—160°,  [ajg  + 156-6°  in  chloro- 
form,  3  :  5-di-p-toluene$ulphonyl-2-acetyl-6-benzoyl-$- 
metkylglucoside ,  m.  p.  105°,  [a]2}  —4-16°,  and  3  :  5-di- 
p4oluenesulphonyl-2-acetyl-Q-benzoyl-&-gluco8e,  in.  p . 
139°,  [ajg  +69-2°  to  +46-33°  in  chloroform.  3-p- 
Tol  u enes  ulph  ony  1  -  5  :  6  -  dibenzoyl  tsopr  opylideneglucose 
is  transformed  into  a  very  unstable  aeetylated  bromide 
which  yields  3 -p4oluenesulphonyl-2 -acetyl- o  :  d-dibenz- 
oyl-fi-methylglucoside,  m.  p.  132*5°,  [a]g  —74-3°  in 
chloroform,  and  3-p-toluenesulphonyl-2-acetyl-o  :  6-di- 
benzoyl-d-glucose,  m.  p.  122°,  [a]j$  +3-55°  to  —20-52° 
in  chloroform.  H.  Wren. 


New  nnsaturated  anhydxoglucose.  B.  Hel- 
ferich  and  E.  Himmen  (Ber.,  1928,  Si,  [B],  1825™ 
1 835 ) . — Ace  tyidibromoglucose  dissolved  in  acetic 
anhydride  is  converted  by  concentrated  sulphuric  acid 
into  a-tetra-acetyl-d -glucose - 6 - 6 romohydrin ,  m.  p.  172— 
173°  (eorr.)  after  softening  at  171°,  [a]25  +108*5°  in 
ethyl  acetate,  [oc] jf  +110*6°  in  chloroform,  trans¬ 
formed  by  sodium  iodide  in  acetone  at  100°  into 
a4etra-acetyl-d-gluco$e~6-iodohyctrin,  in.  p.  182°  (corr.), 
[aJD  +102-0°  in  chloroform.  The  latter  compound  is 
converted  by  technical  silver  fluoride  (containing 
p-rr  subfluoride  and  oxide)  in  presence 

2  (I*)  0f  pyridine  into  the  unsaturated 
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anhydroglucose  derivative  (I),  for 
which  the  name  a-tetra-acetyl-d- 
glucoseen  is  proposed ;  it  has  in.  p. 
115—116°  (com),  [oc]g  +110*9°  in 
chloroform.  p  -  Tetra  -  acetyl  -  d  - 
glucose-6-iodohydrin  similarly  affords  $4etra-acetyl- 
d-glucoseen,  in.  p.  119°  (corr.),  [a  “  —35-0°  in 
chloroform.  2:3:  4 -Triacetyl- oc- me  thyl-d-glucoside  is 
converted  by  p-toluenesulphonyl  chloride  in  pyridine 
into  the  corresponding  6 -p - ioluenesulphona te ,  m.  p. 
77—78-5°  (corr.),  hydrolysed  by  Zemplen's  method  to 
p-toluenesulphonyl-d-methylglucoside  and  converted 
by  sodium  iodide  in  acetone  at  130°  into  triacetyl- a- 
methyl-d-glucoside- 6  -  iodohydr  in ,  m.  p.  150—151"’ 

(decomp.),  [a]*}  +110-3°  in  chloroform.  From  the 
latter  compound  triacetyl  -  % -m  ethyl  -  d  -  glucoseenid  e , 

in.  p.  100 — 101°  (corr.)  after  softening  at  about  98°, 
[«],>  +123*8°  in  chloroform  (also  +0*5McOH),  is 
derived.  Ozonisation  of  triacetyl  -  a  -  methyl  -  d  - 
glucoseenide  in  glacial  acetic  acid  followed  by 
reduction  of  the  ozonide  and  peroxide  with  zinc  dust 


yields  triacetyl- Mnethyl-d-xyluronic  acid,  C12Hia09, 
m,  p.  83—84°,  [a]|f  +92-0°  in  chloroform.  Triacetyl- 
$-methyl-d-glucoseenidc,  prepared  from  triacetyl- + 
methyl-d-glucoside-6-iodohydrin,  has  m.  p.  92 — 93° 
(corr.),  [ajg  —34*8°  in  chloroform ;  silver  fluoride  in 
its  preparation  may  be  replaced  by  silver  sulphate  or, 
less  advantageously,  by  silver  acetate  and  pyridine  by 
acetonitrile  or  methyl  alcohol  (which  causes  some 
production  of  the  6-methoxy-derivative).  The  com¬ 
pound  readily  absorbs  1  mol.  of  hydrogen  in  acetic 
acid  in  presence  of  spongy  platinum.  It  instan¬ 
taneously  decolorises  bromine,  giving  an  unstable 
additive  product,  whereas  the  corresponding  di- 
chloride,  C13Hlfi08Cl2,  m.  p.  129*5 — 132°  (corr,),  is 
readily  isolated.  Triacetyl-p-methyl-d-glucoseenide 
is  hydrolysed  by  sodium  methoxide  to  fi-methyl- d- 
glucoseenide,  C~H1205,  m.  p.  109—110°  (corr.),  [a]“ 
115*5°  in  aqueous  solution.  The  compound  does  not 
reduce  Fehling’s  solution.  It  is  very  sensitive  to 
acids  and  is  easily  re -aeetylated  to  the  original  com¬ 
pound.  Solutions  of  hydrolysed  p-methyl-tf-glueoseen- 
ide  give  with  phloroglucinol  and  hydrochloric  acid, 
orcinol,  pyrogallol,  aniline,  and  m-nitroaniline 
colorations  very  closely  resembling  those  of  certain 
components  of  wood  or  of  lignin  itself.  Since 
unsaturated  substances  are  present  in  wood,  it  is 
possible  that  glucoseen  is  related  to  the  transition 
products  between  dextrose  and  lignin  or  the  com¬ 
pounds  from  which  lignin  arises  biologically. 

H.  Wren. 

New  fc-fructose  anhydride.  H.  EL  Schlubach 
and  EL  Elsner  (Naturwiss.,  1928,  16,  772). — From 
the  syrup  obtained  by  the  action  of  acetone  on 
leevulose  (Irvine  and  Garrett,  J.C.S.,  1910,  97,  1282)  is 
isolated,  in  addition  to  2  :  3-wpropylidenefructose,  a 
1  :  2-h -fructose  anhydride,  which  by  m ethylation  is 
converted  into  3:4:  6-trimethyl-y-fructose,  identical 
with  that  obtained  by  Haworth  and  Learner  (this 
vol.,  510)  from  inulin,  and  a  didi- fructose  which 
readily  yields  a  di fructose  anhydride . 

J.  W.  Barer. 

Halogen ohydrins  of  gentiobiose  and  dextrose* 
B.  Helferich  and  H.  Collatz  (Ber.,  1928,  61,  [. B ], 
1640 — 1646 :  cf.  A.,  1926,  386) . — Acetodibromoglucose 
is  converted  by  tetra  -ace  tylgl  u  cose  and  silver  oxide  in 
the  presence  of  chloroform  into  hepta-acetylgentiobiose - 
Xf -bromohydrin,  C26H35G17Br,  m.  p.  240°  (corr.),  [<x]g 
+  2*38°  in  chloroform,  from  which  the  hygroscopic 
gentiohiose-XJ -bromohydrin,  m.  p.  125 — 130°  (decomp.) 
after  softening  at  about  100°,  [otjg  —12*8°  in  water 
after  addition  of  sodium  borate,  is  obtained  by  hydro¬ 
lysis  with  the  requisite  amount  of  sodium  methoxide 
and  removal  of  sodium  as  the  sulphate.  Acetodi- 
bromogent iob lose ,  from  the  S'-bromohydrin  in  chloro¬ 
form  and  acetic  acid  saturated  with  hydrogen  bromide, 
has  m.  p.  about  193°  (decomp.),  [a]5}}  +109*5°  in 
chloroform  ;  it  is  converted  by  silver  carbonate  in 
moist  acetone  into  hexa-acetylgen  tiobiose  -Xf  -bronio  - 
hydrin,  C^H^ChgBr,  m.  p.  204°  (corr.),  [a]f  +40*97° 
in  pyridine  (final  value ;  the  substance  is  highly 
mutarotatory  and  appears  initially  lasvorotatory). 

P -Tetra-ace tylgl ucose- 6 - br om ohydrin  (cf.  Fischer, 
A.,  1920,  i,  529)  is  transformed  by  sodium  iodide  in 
acetone  at  100°  into  fidetra-acetylglucose-fy-iodohydrin, 
m.  p.  152°  (corr.),  [a]g  +9*34°  in  chloroform.  The 
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latter  substance  with  hydrogen  bromide  in  glacial 
acetic  acid  affords  trmcetylglmose-l-brmnoS4odo- 
hy drin,  m.  p.  168—177°  (decomp.)  according  to  the 
rate  ol  heating,  [<x]|J  +178*9°  in  chloroform,  converted 
by  silver  carbonate  in  moist  acetone  into  $4riacetyl- 
glucose-fi-iodokydrin,  m.  p.  159—160°  (decomp.), 
[aJD  +32*23°  to  +81-25°  in  6  days.  AcetyLl  :  6-eft- 
iodoglucose,  C12H1807I2j  decomp,  about  150°  after 
darkening  at  130°,  [<x]3  +205-9°  in  chloroform,  is 
obtained  from  (34etra-aeetylglucose-6-iodohydrin  and 
hydrogen  iodide  in  glacial  acetic  acid.  H,  Wren. 

Mechanism  of  carbohydrate  oxidation.  X, 
Action  of  potassium  hydroxide  on  mannose  ; 
comparison  with  that  of  dextrose  and  laevulose. 
W*  L.  Evans  and  I).  C*  O’Donnell  (J.  Amer.  Chera, 
Soc.,  1928,  50,  2543— 2556).— The  action  of  aqueous 
potassium  hydroxide  on  mannose  at  25°,  50°,  and  7£r 
has  been  studied  by  the  methods  previously  employed 
with  dextrose,  for  which  revised  results  are  given, 
and  Isavulose  (cf.  this  voL,  307,  741).  The  amounts 
of  pyruvaldehyde,  lactic,  acetic,  and  formic  acids 
obtained  vary  with  the  alkali  concentration  in  the  same 
general  manner  with  each  sugar,  although  at  25°  and  50° 
the  results  differ  quantitatively.  At  75°,  however,  the 
proportions  of  lactic,  acetic,  and  formic  acids  formed 
at  a  given  alkalinity  are  independent  of  the  hexose 
used.  This  supports  the  view  that  alkaline  solutions 
of  these  sugars  contain  equilibrium  mixtures  which, 
become  identical  in  composition  at  75°,  but  contain 
different  proportions  of  the  same  components  at 
lower  temperatures,  H,  E.  F.  Notton. 

Acetone  [isopropylidene]  sugars-  XIIL 
Hydrolysis  of  certain  disaccharides,  glucosides, 
and  isopropylidene  sugars,  K.  Freudenberg, 
W.  Durr,  and  H.  yon  Hochstetter  [with  H.  vom 
Hove,  W,  Jacobi,  A.  Non,  and  E.  Gartner]  {Ber., 
1928,  61,  [B\  1735—1743;  cf.  AM  1927,  230).— The 
inversion  constants  of  gl ueosido- p- 6-galactose,  cello- 
biose,  turanose,  maltose,  lactose,  galactosido-  (3-6  - 
galactose,  melibiose,  a-  and  (3-methyl-,  a-  and  (3- phenyl-, 
p-benzyhgiu coside,  a-  and  p-methylgalactoside,  and 
1  : 2 -iaopropylideneglucose  by  sulphuric  acid  at  70° 
have  been  determined  polar  i  metrically.  Among 
disaccharides,  the  two  (3-glueosides  have  the  smallest 
and  the  (3-galaetosides  the  highest  constants  corre¬ 
sponding  with  the  relationship  of  (3-raefchylglucoside 
to  (3-mefchylgalactoside,  Maltose  and  turanose  are 
more  rapidly  hydrolysed  than  cellobiose  and  glucosido- 
p *6 -galactose,  whereas  the  order  is  inverted  with 
a-  and  p-methylglucoside.  isoPropylidenegl ucose  is 
much  more  rapidly  hydrolysed  than  the  disaccharides 
or  glucosides.  Hydrolysis  of  the  other  isopropyl- 
idene  sugars  occurs  so  rapidly  that  it  must  be  measured 
in  a  boiling  aqueous,  buffered  solution  followed  by 
titrimetric  determination  of  acetone  in  the  distillate. 
tsoPropyl ideneglucose  is  most  stable.  The  constants 
of  dmopropylidenegalaetose  are  of  the  same  order  of 
magnitude,  so  that  it  is  impossible  to  prepare  mono  iso¬ 
propyl  idenegalactose  by  partial  hydrolysis  of  the 
dbderivativo«  isoPropylidenerhamnose  is  hydrolysed 
about  ten  times  as  rapidly  as  isopropyl  ideneglucose. 
With  dit  sopropylidenemannose  marked  progression 
is  observed  in  the  values  of  the  “constant,”  which  is 
even  more  obvious  with  dhaopropylideneglucose. 


The  dependence  of  the  production  of  dusopropyi- 
ideneglucose  on  the  quality  of  the  acetone  employed 
is  shown  to  be  due  to  the  high  accelerating  action  of 
acetaldehyde  and  acetals.  Removal  of  the  e^-acetone 
group  of .  ditsopropylideneglueose  is  best  effected  with 
acetic  acid.  The  sodium  derivative  of  isopropyl- 
ideneglucose  is  transformed  by  benzyl  chloride  into 
y- benzyl isopropylideneglucose.  The  benzyl  ethers 
of  the  sugars  appear  very  stable  towards  acid  and 
alkali,  but  may  be  decomposed  by  hydrogenation  in 
presence  of  platinum  metals  or  of  sodium  amalgam. 
The  crude  di  isopropyl  Idene  methyl  man  noside  of 
Freudenberg  and  Hixon  (A.,  1923,  i,  1179}  contains  a 
crystalline  component,  m,  p.  40—41°,  [a]D  —42°, 
which  appears  to  belong  to  the  (1-series.  Levene  and 
Meyer's  product  (A.,  1924,  i,  616)  and  the  liquid 
component  of  Freudenberg  Js  preparation  are  regarded 
as  mixtures  of  the  a-  and  (3-forms.  The  unstable 
hepta-acetylehloromaltose  (A.,  1922,  I,  524;  1925,  i, 
635)  is  a  probable  intermediate  compound  in  the 
conversion  of  octa-acetylmaltose  into  the  ordinary 
acetylchloromaltose,  The  following  new  compounds 
are  described  incidentally  :  y  -  benzyli  s  op  ropy  tide  ne  - 
glucose  diacetate,  in.  p.  119 — 119*5°,  [«]0  —53°  in 
s  -  fcetra  c  hi  oro  e  th  ane ;  y  -methylisopropylideneglucose , 
b.  p.  173— 175°/1  mm.  ( dibenzoate ,  m.  p.  81—82°) ; 
iso propylidenemannose  triacetate,  m.  p.  59°,  [oc]D 
+49*9°  in  a- tetrachloroet hane .  H.  Wren. 


Acetone  [Isopropylidene]  sugars.  XI¥.  Syn¬ 
theses  of  further  di-  and  tri-saccharides  from 
galactose,  dextrose,  and  mannose-  K.  Freuden¬ 
berg,  A.  Wolf,  E,  Knoff,  and  S.  H.  Zaheer  (Ber., 
1928,  61,  [B],  1743—1750;  cf.  A.,  1927,  230).— The 
initial  value  [ajlf  +1*6°  (+0-59)  and  final  value  [«]|f 
+  13*9°  (+0*5°)  in  water  for  (3-galactosido-0+* 
galactose  are  now  recorded.  Ac etylbro in o cellobiose 
and  dhsopropylidenegalactose  are  converted  by  silver 
oxide  in  the  presence  of  chloroform  into  kepta-acetyl- 
cellobiosidodmopropylidenegalaciose,  ra,  p.  227°,  [«]}f 
—47*1°  in  54et.rachloroet.hane,  hydrolysed  by  aqueous 
barium  hydroxide  to  the  syrupy  cellobiosidodils o- 
propyl idenegala-ctose,  converted  by  0-02iV-sulphiiric 
acid  into  fi-cellobiosidoS-x-galactose  (I)  (+2H2Q)> 
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[a]i>  +24*6W  to  +9*9°  in  water  during  3  firs.  (calculated 
for  anhydrous  substance)  [osazone,  m,  p.  207° 
(decomp.)], 

Acetylbromolactose  and  dhsopropylidenegalactose 
afford  the  non- crystalline  hepta-acetyldactomdodmo- 
propylide  nega  la  ctos  e ,  converted  successively  into 
lactosidodnsopropylidemgalaciosc,  m,  p.  117°,  [a]}? 
—  39*8°  in  water,  and  (3- lactosido-Q-galaclose ,  [«]Sf 
+22*2°  in  water  [osazone,  m.  p.  211°  (decomp.)]. 
Dhsopropylidenegalactose  and  acetyl bromogalactose 
yield  successively  ietra-acetylgalactosidodiisopropi/l- 
idenegalactose ,  m.  p,  101—102°,  [*]\f  —44*7°  in  5 -tetra- 
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chloroethane,  non-crystalline  ga lactos idodiimpropyl - 

idenegalactose,  and  $-gal- 
aciosidoS^-galaciose  (II), 
j>]D  +23*2°  to  +344° 
in  water  during  48  hrs. 
(osazone,  m.  p.  207°  (de- 
comp,)].  OMorodnsopro- 
'H  h*OH  PJ 1  * denera annos e  and 

dmopropy  Hdenegalac  tose 
afford  dimopropyli  dene  - 
m annosidodiisojwopyl idenegalactose ,  b.  p.  205 — 210°/1 
mm,,  [a]n  — -44+°  in  s-tetrachloroethane,  and  thence 
0  -  mannosid  oga  la  close ,  [ot]g  +144°  to  +134°  in  aqueous 
solution  during  3  hrs.  I) iisop ropyli denemannosidod i - 
mopropyliden einann ose,  m.  p.  180—181°,  [a]}?  +84°  in 
s  -  tetrac  hloroe  thane,  f  roni  chlorodri  sop  ropy  lidenem  a  nn  - 
ose  and  dusopropylidenemannose,  is  converted  into 
the  non-crystalline  l  - mann osi daman n ose ,  [a]g  +53a 
in  water.  H.  Wren. 


Acetone  [fcopropylidene]  sugars,  XV.  Syn¬ 
theses  of  disacdiarides*  K.  Freudenberg,  H. 
Toepffer,  and  C,  G.  Andersen  (Ber.,  1928,  61,  [A], 
1750 — 1760). — Aeetyldibromoglueose  is  converted 
into  tr iace ty Igl u cose- ^ - brom ohydr in  (cf.  Fischer  and 
Zaeh,  A.,  1912,  i,  239),  which  is  hydrolysed  by  5% 
hydrobromic  acid  to  glucose-Zt-hromohydrin,  m.  p.  134° 
(decomp,),  [cc]|;  +86*9°  to  +48*95°  in  water  after 
18  hrs.  The  latter  compound  is  converted  by  acetone 
in  the  presence  of  concentrated  sulphuric  acid  into 
a  mixture  of  dnsojiropylideneglucose-Z - bromohydr in , 
C12H10O5Br,  b.  p.  146°/ 1 — 2  mm.,  [a]3j|  +42-0°  in 
alcohol,  and  i  sop  ropy  l  ide  n  eglucose  -  C  -  bramohydri  n ,  m.  p. 
87°,  [a]p  —13*1°  in  water.  D iacetyh mpropyliden e - 
glucose-^- bromohy  dr  in  t  m.  p.  115°,  [a]20  —7*11°  in 
5-tetrachloroethane,  from  the  latter  compound  and 
acetic  anhydride  in  pyridine,  is  converted  by  thallium 
acetate  in  a  mixture  of  acetic  anhydride  and  acetic 
acid  into  triacetylisopropylideneglucose,  m.  p,  72°. 
The  bromine  atom  of  the  dhsopropylidene  derivative 
could  not  be  smoothly  removed  by  silver  acetate  or 
toluenesulphonate,  whereas  sodium  methoxide  causes 
the  production  of  iso  propylidenearihydroglucose, 
C9H1405,  m.  p,  126°,  [ce]]f  —27*1°  in  water,  more  con¬ 
veniently  prepared  from  fsopropylideneglucose-C- 
bromohydrin  and  silver  oxide  in  acetone.  Aceto- 
bromoglucose  and  i$opropylideneglucose-S-bromo- 
hydrin  in  chloroform  are  transformed  by  silver  carbon¬ 
ate  into  tetra-acetylglucosidomonoacetylmonomojyropyl- 
ideneglucose-^bromohydrin,  m .  p.  161°,  [a]2  —63*0°  in 
s-tetrachloroethane,  in  which  the  bromine  atom  could 
not  be  replaced  by  the  acetoxy -group.  Ditsopropyl- 
i  den  egl  u  cose  -  £  -  b  ro  mohy  dr  i  n  is  transformed  by  sodium 
iodide  in  acetone  at  100°  into  diisopropylideneglucose* 
K-iodohydrin,  m.  p.  58°,  [ot] |?  +30*9y  in  alcohol,  and, 
similarly,  the  above  bromo-compound  is  converted 
into  tetra-acetylgl  u cos idomo noa cetylmonoisopropyl idene- 
glucose- ^-iodohydrin,  m.  p.  186°,  [a]D  —80*8°  in 
s-tetraehloroethane,  from  which  tetra-acetylglucosido - 
isopropyl ideneanhydrogl ucose ,  m.  p.  126u,  is  obtained 
by  means  of  thallium  acetate.  Treatment  of  the 
a-  and  p-methyiglucosides  with  zinc  chloride  and 
benzaldehyde  gives  benzylidene-a-methylglucoside, 
m.  p.  161—162°,  and  benzylidene+-methyIglucoside, 
m.  p.  205°.  Methylation  of  these  products  affords 


dimethylbenzylidene-a-methylglucoside,  m.  p,  122— 
123°  (cf.  Irvine  and  Scott,  1913, 103,  575),  and 

dimethylbenzylidene  -  p.  -  methylglucoside,  m.  p.  134°, 
[ajg  — 61*Qy  in  alcohol.  3 -Met hylgl u cose  is  converted 
by  methyl-alcoholic  hydrogen  chloride  into  a  syrupy 
mixture  of  its  a-  and  P-methylglucosides,  from  which 
two  bemzylidene-Z-metkyl(metliylglucosides),  m,  p.  133°, 
[a]i?  +49*1°  in  s-tetraehloroethane,  and  m.  p  164°,  [ajg 
—39-1°  in  5-tetrachloroethane,  respectively,  are 
derived.  Further  methylation  affords  two  benzyl* 
idenedimethylmethylglucosides  identical  with  the 
product  of  methylation  of  the  benzylidene-a-methyl¬ 
glucoside,  m.  p.  161 — ’162°,  and  with  that  of  benzyl  - 
idene - g- methylglucoside.  It  follows  therefore  that 
the  3-hydroxy -group  is  unsubstituted  in  the  mono* 
benzylidene  derivatives  of  a-  and  p  -  methylglucoside . 
Benzylidene-a-methylglucoside  is  readily  converted  by 
hydrogen  in  the  presence  of  spongy  platinum  into 
a-methylglucoside.  A  mixture  of  acetobromoglucose 
and  benzylidene-a-methylglucoside  is  converted  by 
silver  carbonate  in  presence  of  chloroform  into  tetra- 
acet  ylgl  ucosidobe  nzyhdcne  -  <x-meihylglucos  ide ,  m .  p. 
232°,  [a]35  +  47°  in  chloroform,  converted  by  sodium 
methoxide  into  glucosidobe nzylidene- oL-methijlgl ucosi de. , 
m.  p.  245°,  whence  p-glucosido-2(or  3) -a-methyl¬ 
glucoside,  m.  p.  252°  (decomp.),  [a]^  +62*7°  in  water, 
is  derived.  H.  Wren. 


Sucrose  B.  A.  Pictet  and  H.  Vogel  (Helv. 
Chim.  Acta,  1928,  11,  901 — 905 ) . — When  sucrose  is 
crystallised  from  aqueous-acetone,  -pyridine,  -iso¬ 
propyl  alcohol,  -ethylene  glycol,  -glycerol,  and 
-acetaldehyde  the  A  form,  m/p.  185°,  is  obtained. 
The  B  modification,  m.  p.  171°,  is  obtained  only  from 
aqueous  methyl  alcohol.  The  analytical  composition, 
rotation,  and  octa-acetate  of  the  B  form  are  identical 
with  those  of  the  A  modification,  and  the  conversion 
of  B  into  A  appears  to  be  instantaneous  in  water,  but 
is  only  slow  in  alcohol.  The  differences  in  the  two 
modifications  appear  to  be  purely  physical  (cf.  Helder- 
man,  A.,  1927,  1174).  H.  Burton. 


Sucroses  C  and  I).  A.  Pictet  and  H.  Vogel 
(Helv.  Chim.  Acta,  1928,  11,  905 — 909). — A  chloro¬ 
form  solution  of  equal  parts  of  p-tetra-acetylglucose 
and  tetra-acetylfructose  is  treated  during  14  hrs.  with 
phosphoric  anhydride,  and  the  residual  product  after 
repeated  dissolution  in  water  gives  a  15%  yield  of  the 
octa-acetate,  m.  p.  113—114°,  [a]D  -60*8°  in  chloro¬ 
form,  of  sucrose  C  (I),  m.  p.  104°,  [a]D  —24*6°  in  water. 
This  new  sugar  is  decomposed  by  warming  with  traces 
of  alkali,  this  being  the  probable  cause  of  its  ability 
to  reduce  Fehling's  and  potassium  permanganate 
solutions,  but  is  more  resistant  to  acids  than  sucrose  A. 
Inversion  by  hot  10%  hydrochloric  acid  gives  ordinary 
invert-sugar. 
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When  octa-acetylsucrose  A  is  triturated  with  con¬ 
centrated  hydrochloric  acid,  neutralised  with  barium 
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carbonate,  extracted  with  alcohol,  and  finally  treated 
with  silver  carbonate,  a  mixture  of  tetra-acetyl- 
glucose  and  -fructose  is  obtained.  When  this  is 
treated  with  phosphoric  oxide  in  chloroform 
solution  the  octa-acctate,  in.  p.  125°,  [a]D  +20*3°  in 
chloroform,  of  sucrose  D  (II),  m.  p.  127°,  [a]D  +19*0° 
in  water,  is  obtained.  This  sugar  is  readily  hydro  - 
lysed  by  acids  giving  ordinary  invert-sugar,  does  not 
reduce  Fehling’s  or  potassium  permanganate  solution, 
and  does  not  yield  an  osasone.  H.  Burton. 

New  sugars  of  trehalose  type.  H.  Vogel  and 
H.  Debowska-Kurnicka  (Helv.  Chim.  Acta,  1928, 
11,  910 — 915).— A  solution  of  (3 - 1 e tra - acetylgl ucose  in 
pure  toluene  is  heated  for  2*5  hrs.  with  a  small  amount 
of  zinc  chloride,  and  then  for  a  further  6  hrs,  with 
phosphoric  anhydride.  Trituration  of  the  resulting 
product  with  alcohol  gives  the  octa-acetate,  m.  p.  68 — 
70°,  [a]D  +68-1°  in  chloroform,  of  aft-trehalose  (I),  in.  p. 

85°,  decomp.  97°,  [a]D 

1+67*1°  in  water.  This 
sugar  is  not  a  reducing 
J  agent,  and  when  hydro¬ 
lysed  yields  dextrose. 

Treatment  of  a  chloro¬ 
form  solution  of  p-tetra- 
acetylgalactose  with 
phosphoric  oxide  gives 
the  octa-acetate ,  in.  p.  82—83°,  [a]D  +5T7*'  in 
chloroform,  of  a  galactobiose,  m.  p.  122°,  [a]  +67*8°  in 
water,  which  is  hydrolysed  to  galactose. 

Similar  treatment  of  hepta- acetyl  maltose  affords 
the  tetradeca-acetyl  derivative,  in.  p.  105°,  [<x]D  +105*4° 
in  chloroform,  of  a  maltotetrose,  C24H42021,  m.  p.  120— 
122°,  [«!,,  +113*5°  in  water,  readily  hydrolysed  to 
dextrose.  H.  Burton. 

Sugar  syntheses.  VIII.  Synthesis  of  vician- 
osef  melibiose,  and  cellobiosidogentiobiose 
acetate^  and  a  new  tetra-acetylfructose.  B. 
Helferigh  and  H.  Bredereck  (Annalen,  1928,  465, 
166—184;  cf.  Helferich  and  Rauch,  A.,  1927,  44, 
859). — 1  :  2  :  3  :  4-  P-Tetra-acetylglucose  is  condensed 
with  Z-(  +  )-acetobromoarabinose  (Gehrke  and  A i diner, 
A.,  1927,  544)  in  chloroform  in  presence  of  silver  oxide 
to  give  hepta-aceti/l-Q-ft-l-arabinosidoglucose,  m.  p. 
158 — 160°,  [a]\f  +7°,  which  by  hydrolysis  (cf.  Hel¬ 
ferich  and  Collatz,  this  vol.,  1221)  yields  6-8+arabmo- 
sidoglucose,  in.  p.  210°,  [o+J  +56*6°,  to  +40*5°, 
identical  with  vicianose. 

a-Aeetobromo-d-gaiactose,  when  melted  with  phenol 
and  quinoline,  yields  a  mixture  of  a-  and  (3-galactosides, 
from  which  is  isolated  tetra-ocetyl-a-phenol-d-galact- 
oside,  m.  p.  131—132°,  [a]f,  +175*5°  (in  chloroform), 
differing  thus  from  the  p-isomeride  prepared  from 
sodium  phenoxide  (Fischer  and  Armstrong,  A.,  1902, 
i,  746).  In  a  similar  manner  acetobromogalactose 
condenses  with  1:2:3:  4  -  te tra  -ac  etyl  + -  gl  ucose  to 
give  octa-acetyl-6-a-c?-galactosido-p-glucose,  m.  p. 
172— 173 °,  [a]S  +97*2°,  identical  with  octa-acetyl- 
melibiose. 

[With  W.  Schafer  and  K.  Bauerlein.} — 
6-p-Hepta-acetylcellobiosidoacetobromoglucose,  [a]g 
+63*8°  (Helferich  and  Schafer,  A.,  1927, 136  ;  bromide, 
in.  p.  209°,  not  231°),  condenses  with  1:2:3:  4+- 
tetra-acetylglucose  in  chloroform  in  presence  of  silver 


oxide  to  form  6 '  -  p  -  cellob  iosido  -  ft  -  gentiob  lose  tetradeca- 
acetate ,  m.  p.  239 — 240°,  [a]15  —19*6°,  differing  from 
the  hepta  -  acetyl  -  6  -  ft  «  cellobiosido  -  2  :  3  :  4  -  ft  -  triacetyl  - 
glucose ,  m.  p.  233°,  [a]1^  —6°,  obtained  by  the  action  of 
silver  oxide  on  the  trisaccharide  alone. 

[With  T.  Modrow.J — Tr  iphe  nyhnethylfructose , 
m.  p.  160— 165°,  [a]i5  —26*2°,  to  +4*2°  after  75  hrs., 
obtained  by  treating  Isevulose  in  dry  pyridine  at  15° 
with  triphenyl  methyl  chloride,  gives  a  teir  a- acetate, 
m.  p.  146°,  [af  +42*4°,  from  which  by  removal  of  the 
triphenylmethyl  residue  with  hydrobromic  and  acetic 
acids  at  5°  there  is  obtained  a  new  tetra-acetylfructose, 
m.  p.  112°,  [a]i]  +5T0°.  This  yields  a -pen ta- acetyl- 
fructose  and  thus  contains  the  usual  2  :  6 -oxygen 
bridge.  It  is  extraordinarily  unstable,  even  esteri¬ 
fication  with  toluenesulphonyl  chloride  in  pyridine 
leading  only  to  decomposition  products.  It  condenses, 
however,  with  acetobromoglucose  to  give  an  oeta- 
acetyl-p-cZ-glucosidofructose,  m.  p.  80°,  [ajg  +14*1°, 
probably  identical  with  Pictet  and  Vogels  compound 
(this  vol.,  1224). 

All  the  above  m.  p.  are  corrected.  C.  Hollins. 

Synthesis  of  raffinose,  H.  Vogel  and  A.  Pictet 
(Helv.  Chim.  Acta,  1928,  11,  898 — 900) —When  a 
mixture  of  sucrose  and  galactose  or  sucrose  and 
a-galaetosan  (A.,  1922,  i,  811)  is  heated  at  160—165°/ 
13 — 15  mm.  for  1£  hrs.  and  the  resulting  product 
extracted  with  methyl  alcohol,  about  1%  of  raffinose, 
m.  p.  (hydrated)  80—81°,  [a]D  +104*9°  in  water,  is 
obtained.  This  is  hydrolysed  by  hot  10%  acetic  acid 
to  melibiose  and  Isevulose,  and  on  acetylation  gives  an 
acetate,  m.  p.  98 — 100°,  [a]D  +9T9°  in  alcohol  (cf. 
Scheibler,  A.,  1887,  306).  H.  Burton. 

Methyl  salicylate  glucoside  of  Gaultherla  pro- 
cumbens,  L.,  identical  with  monotropitin.  M. 
Bridel  and  (Mlle.)  S.  Grillon  (Compt.  rend.,  1928, 
187,  609 — 611). — Contrary  to  the  suggestion  of 
Procter  (1844),  Gaultherla  procumbens,  L.,  does  not 
contain  methyl  salicylate  in  the  free  state  but  com¬ 
bined  in  the  form  of  a  glucoside,  m.  p.  179*5°,  aD 
-—57*91°  (in  water),  containing  3*85%  of  water,  which 
is  isolated  (yield,  4  g./kg.  of  fresh  plant)  and  shown  to 
be  identical  with  monotropitin,  isolated  from  Mono- 
tropa  hypopitys  (A.,  1923,  i,  1275).  J.  W.  Baker. 

AxneHaroside,  a  new  glucoside  from  Amelan - 
chier  vulgaris ,  Moench.  M.  Bridel,  C.  Charaux, 
and  G.  RABATfe  (J.  Pharrn.  Chim.,  1928,  [viii],  8, 
345—357,  and  Bull  Soc.  Chim.  biol.,  1928, 10,  1111— 
1122).- A  more  detailed  account  of  work  already 
published  (this  vol.,  992). 

Rontgen  diagram  of  native  starch.  S.  von 
Naray-Szab6  (Annalen,  1928,  465,  299—304), — The 
Debye -Sc  herrer  method  of  X-ray  analysis  has  been 
applied  to  starch  from  different  sources  (cf.  Herzog 
and  J ancke.  A.,  1921,  i,  308;  Sponsler,  A.,  1923,  i, 
999  ;  Ott,  A.,  1926,  460).  A  copper-potassium  anti- 
cathode  is  used,  and  the  starch  is  contained  in  a  glass 
capillary.  Starches  may  be  divided  into  the  potato 
group  (from  potato,  Curcuma  angustifolia ,  Canna 
indica  and  0.  edulis,  Musa  paradisiaca,  Diosc&rma 
alata ,  Arracalia  esculenta ,  Jatropha  manihot,  and 
Araucaria  brasiliensis)  and  the  rice  group  (from  rice, 
wheat,  millet,  Maranta  arumlinmea ,  Ipomoea  tjalappa , 
Arum  escvlentum,  and  Batatas  edulis ).  The  former  arc 


r . 0 - +3H 

Hy - i  HQ*OH 

hc-oh  hoqh 

HOCH  O  HC-OH 

Hy*OH  H9— 

HQ - 1  CH.*C 

CH.-OH  (i.) 


ORGANIC  CHEMISTRY. 


1225 


characterised  by  a  strongly -marked  ring  1  (not 
observed  by  Sponsler  or  by  Ott,  loc.  ciL ),  from  which 
the  distance  between  planes  of  the  crystal  lattice  is 
calculated  as  16  0  A. ;  there  is  a  second  strong  inter¬ 
ference  at  ring  5.  In  the  rice  group  ring  1  is  absent, 
and  rings  5  and  8  arc  present. 

The  variations  in  strength  of  the  rings  from  groups  I 
and  II  cannot  be  due  to  contamination  or  deform¬ 
ation;  the  amount  of  amylopectin  has  no  influence 
on  the  diagrams,  and  swelling  by  absorption  of  water 
lias  only  normal  effects.  It  is  therefore  suggested 
that  the  parameters  of  the  unit  cell  (of  which  the 
volume  is  calculated  to  be  2*524 X  IQ-21  cm.,  t.e., 
16  C6H10O5  groups)  vary,  through  either  physical  or 
chemical  differences  between  the  different  starches. 

E.  W.  Wig  Nall. 

Starch,  I.  Potato  starch.  K.  Hess,  EL 
Friese,  and  F.  A.  Smith  (Bor.,  1928,  61,  [B],  1975 — 
1982). — Potato  starch,  dried  in  air  and  thus  con¬ 
taining  18%  of  moisture,  is  readily  acetylated  without 
suffering  aceto lysis  if  first  swollen  with  pyridine  and 
then  treated  with  acetic  anhydride  and  pyridine  at 
50—70°  for  4  days,  yielding  thereby  starch  triacetate * 
Under  similar  conditions,  starch  which  has  been 
dehydrated  over  phosphoric  oxide  at  100°/1  mm. 
reacts  only  superficially  if  at  all.  Undried  “  amylose 
and  “  amylopectin  ”  are  acetylated  in  a  similar 
manner.  The  starch  triacetate  is  a  white,  granular 
powder  with  a  phosphoric  acid  content  corresponding 
with  that  of  the  starch  previous  to  acetylation.  It  is 
not  dissolved  by  chloroform,  acetone,  glacial  acetic 
acid,  or  other  usual  solvents.  It  is  hydrolysed  by 
methyl-alcoholic  ammonia,  or  sodium  hydroxide  to  a 
carbohydrate  which,  like  natural  starch,  does  not 
reduce  Fehling’s  solution.  “  Amylopectin  **  triacetate 
is  identical  in  solubility  with  starch  triacetate.  The 
disruption  of  starch  into  amylose  and  amylopectin 
might  be  expected  to  find  its  counterpart  in  the 
division  of  starch  triacetate  by  solvents  into  the  more 
soluble  amylose  triacetate  and  less  soluble  amylo¬ 
pectin  triacetate.  This  cannot,  however,  be  effected 
and  it  is  therefore  probable  that  starch  suffers  partial 
hydrolysis  when  treated  with  water  at  80°.  When 
treated  with  water  at  55°,  69%  of  the  starch  passes 
into  solution,  whilst,  on  raising  the  temperature  to 
80°,  ill  *8%  of  the  residue  is  dissolved,  making  80%  in 
all.  Microscopical  examination  of  the  most  soluble 
portion  shows  it  to  retain  the  structure  of  the 
original  material  but  to  be  composed  of  smaller 
particles  so  that  water  has  merely  removed  the  outer 
layers  of  carbohydrate.  The  final  residue  is,  however, 
completely  de-  organised.  It  must  therefore  be 
assumed  that,  at  most,  that  portion  of  the  starch 
which  is  removed  by  water  at  80°  corresponds  with  a 
particular  nucleus  material  of  the  starch  granule  and 
even  this  assumption  is  somewhat  uncertain  since  the 
swelling  temperature  has  been  exceeded.  The  final 
residue  is  completely  insoluble  in  water  and  may  be 
designated  4 4  amylopectin  if  the  differentiation  of 
starch  into  chemically  different  carbohydrates  ultim¬ 
ately  proves  to  be  practicable.  Amylopectin  cannot 
be  the  “  integument  substance  ”  of  starch.  The  por¬ 
tion  of  the  starch  granules  dissolved  by  water  con¬ 
tains  reducing  components.  Its  non-homogeneity  is 
further  established  by  fractionation  experiments  with 


acetic  anhydride  and  pyridine.  Reducing  fractions 
have  a  higher  acetyl  content  than  starch  triacetate. 
With  increasing  reducing  power  the  fractions  exhibit- 
diminishing  rotation  in  chloroform  and  negatively 
increasing  mutarotation  of  their  hydrolytic  products. 
Non-reducing  carbohydrates  which  give  a  triacetate 
have  the  same  specific  rotation  in  alkali  hydroxide 
as  starch.  The  acetate,  in  contrast,  to  those  of  starch 
and  amylopectin,  is  soluble  in  chloroform  ([ajj! 
+  169*41°).  The  final  residue  from  the  extraction  of 
starch  (corresponding  with  44  amylopectin  ”)  has 
MS  +153*37°  in  N- sodium  hydroxide  and  gives  a 
triacetate ;  it  possibly  represents  the  purest  form  of 
starch  yet  isolated. 

Apart  from  the  solubility  of  the  purest 44  amylose  l? 
fractions  in  organic  media,  there  appear  to  be  no 
reasonable  grounds  for  supposing  that  amylose, 
amylopectin,  and  natural  starch  are  chemically 
different  substances.  H.  Wren. 

Starch.  XXL  Constitution  of  glycogen.  H. 
Pringsheim  and  G.  Will  (Ber.,  1928,  61,  [71],  2011 — 
2017). — Glycogen  triacetate  is  rendered  sufficiently 
soluble  in  chloroform  by  treatment  during  20  min. 
with  boiling  naphthalene  and  is  then  heated  with  a 
solution  of  ben z e nes ul phonic  acid  in  chloroform 
whereby  partial  removal  of  the  acetyl  groups  is 
effected;  hydrolysis  is  completed  by  alcoholic 
potassium  hydroxide  or  aqueous  barium  hydroxide, 
the  ultimate  product  being  glycogesan,  which  has  the 
same  optical  activity  and  identical  iodine  coloration 
as  glycogen.  Cryoscopic  examination  of  the  product 
in  water  establishes  its  trisaccharide  character, 
independent  of  details  of  its  mode  of  preparation.  In 
boiling  water  glycogesan  passes  into  the  colloidal 
state.  Under  the  influence  of  pancreatic  amylase, 
glyedgesan  is  degraded  to  maltose,  fission  being 
approximately  quantitative  if  yeast  complement  is 
added.  The  kinetics  of  fermentation  are  exactly 
parallel  when  glycogen  or  glycogesan  is  used  as 
substrate,  thus  establishing  the  constitutional 
similarity  of  the  polysaccharide  with  its  structural 
element.  Towards  glycolysis  the  behaviour  of 
glycogen  and  glycogesan  is  quantitatively  identical. 
Re-acetylation  of  glycogesan  affords  a  triacetate , 
identical  in  optical  activity  with  glycogen  triacetate. 
Determination  of  mol.  wt.  of  glycogesan  triacetate  in 
glacial  acetic  acid  gives  the  values  of  a  triacetyl- 
hexosan  at  concentrations  up  to  0-3% ;  with  more 
highly  concentrated  solutions  association  is  observed. 

H.  Wren. 

Inulin.  VII.  EL  Pringsheim  and  J.  Reilly 
(Ber.,  1928,  61,  [JS]f  2018— 2019).— Inulin  acetate  is 
converted  by  treatment  with  benzenesulphonic  acid  in 
boiling  toluene  and  subsequently  with  alcoholic 
potassium  hydroxide  into  inufan,  identical  with  inulin 
in  specific  rotation  and  behaviour  towards  inulinase 
but  having  the  mol.  wt.  of  a  disaccharide  anhydride  {cL 
Pringsheim  and  Fellner,  this  voL,  742),  H,  Wren. 

Cellulose.  K.  Hess  and  C.  Irogtts  (Ber..,  1928, 
61,  [B],  1982— 1996) —Attempts  are  made  to  establish 
relationships  between  the  results  of  preparative- 
chemical  research  and  X-ray  investigation  in  the  sugar 
group.  In  the  examination  of  the  diagrams  of 
cellulose  it  is  not  valid  to  assume  that  the  compound  is 
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composed  of  cellobiose  residues.  The  production  of 
cellobiose  from  cellulose  and  dextrose  from  cellobiose 
is  governed  by  a  completely  different  chemical 
mechanism.  The  fact  that  dextrose,  under  the 
condition  of  acetolysis,  does  not  pass  into  cellobiose 
is  not  evidence  that  the  latter  exists  preformed  in 
cellulose.  Attempts  to  interpret  the  A -ray  diagrams 
of  cellulose  on  the  basis  of  a  cellobiose  unit  are  of  very 
doubtful  value.  Observations  on  cellulose  and  its 
derivatives,  molten  and  in  solution,  indicate-  that  it 
does  not  contain  glucosidic  disaccharide  linkings. 
The  disentanglement  of  the  structural  factors  of 
cellulose  from  its  X-ray  diagram  is  rendered  difficult 
by  lack  of  knowledge  of  the  corresponding  diagrams 
of  carbohydrates  of  known  structure.  The  following 
diagrams  are  reproduced  in  the  original  :  hexa- 
acetylbiosans  of  Hess  and  Fricse  and  of  Bcrgmarm  and 
Knehe,  acetates  II  and  I,  biosan  of  Hess  and  Friese, 
cellulose  hydrate,  hexamethy lbiosan ,  trimethylcellul¬ 
ose,  dextrose,  mannose,  cellobiose,  lactose,  [fyvtri- 
methyjglucosc,  trimethylcellulose  “  amorphous  ” 
cellulose,  and  amorphous  cellulose  after  dissolution  and 
re- precipitation  from  ammoniacal  copper  solution. 
The  most,  striking  feature  of  a  comparison  of  the 
individual  diagrams  is  the  very  close  similarity 
between  those  of  biosan,  which  is  certainly  a  substance 
of  low  mol.  wt,  (C-j2H2o^io)>  ancl  cellulose.  It  is 
therefore  considered  that  the  mass  distribution  of  the 
atoms  in  the  molecule  of  cellulose  does  not  differ  widely 
from  that  in  biosan.  The  diagrams  of  dextrose, 
mannose,  cellobiose,  maltose,  and  lactose  all  show  a 
maximal  intensity  the  identity  period  of  which  differs 
within  narrow  limits  in  the  individual  eases.  This 
intensity  corresponds  with  net-plane  distance  of 
about  4' 5  A.  The  same  intensity  is  observed  in  the 
case  of  cellulose  hydrate  and  biosan  which  hence 
have  a  mass  distribution  in  a  hydropyran  ring 
analogous  to  that  in  known  sugars.  The  same  general 
concordance  is  noted  in  the  cases  of  (fyC-trimethyl- 
glucose,  -  triethylglucose,  octamethylcellobiose, 
octaethylcellobiose,  trimethylcellulose,  trimethyl  - 
biosan,  and  penta-acetylglucose.  The  relatively  in¬ 
distinct  interferences  of  cellulose  and  its  derivatives 
may  be  attributed  to  an  arrangement  of  masses  of  a 
glu  cosand  ike  complex  held  together  by  directed 
associative  forces.  The  sharpening  of  the  interference 
lines  in  the  transition  from  cellulose  to  biosan  depends 
on  the  transition  from  this  “  diffuse  ”  force  to  exact 
oxygen  bridges  whereby  the  mass  distribution  remains 
approximately  the  same.  The  effect  of  substitution 
on  mass  distribution  is  exhaustively  discussed.  The 
noteworthy  result  is  obtained  that  tristearylcellulose 
gives  an  X-ray  diagram  with  only  one  marked  ring 
corresponding  with  a  hydropyran  ring  instead  of  the 
probable  thread  diagram. 

Cellulose  which  has  been  cautiously  nitrated 
(13*5%  N)  and  then  denitrated  by  ammonium 
sulphide  gives  only  a  moderately  strong  line  and  thus 
appears  amorphous;  when  dissolved  in  ammoniacal 
copper  solution  and  re-precipitated,  it  shows  the 
X-ray  diagram  of  cellulose  hydrate. 

It  is  concluded  that  a  model  with  greater  mass  concen¬ 
tration  explains  more  closely  the  present  knowledge  of 
cellulose  than  that  deduced  by  Sponsler  and  Dore  or  by 
Meyer  and  Mark  (cf.  this  vol.,  621, 939) .  H.  Wren. 


New  degradation  of  cellulose.  I.  H.  Prings-t 
heim,  E.  KastBN,  and  E.  Schapiro  (Ber.,  1928,  61, 
[ B ],  2019—2025). — -If  a  4%  solution  of  cellulose 
acetate  {u  agfa  ”)  in  chloroform  is  heated  with  0T%  of 
anhydrous  benzenesulphonio  acid,  the  acetyl  groups  are 
partly  removed  and  the  particles  become  smaller.  The 
process  continues  so  far  that  the  acetate  loses  its 
power  of  dissolving  in  chloroform  and  becomes 
soluble  in  water  for  the  most  part.  After  3  or  6  days, 
25—28%  or  9%  of  acetyl  is  retained.  If  hydrolysis 
is  completed  with  aqueous  barium  hydroxide  and 
barium  is  quantitatively  removed  by  sulphuric  acid 
from  the  dilute,  aqueous  •  solution,  the  clear  filtrate 
deposits  a  gelatinous  precipitate  A  when  evaporated 
in  a  vacuum.  In  ammoniacal  copper  solution  the 
material  has  0]Ke  —1-7°  to  —1-95° hinder  conditions  for 
which  cellulose  has  —2*6°;  its  X-ray  diagram  is  not 
distinguishable  from  that  of  cellulose  hydrate. 
Addition  of  alcohol  to  the  filtrate  from  A  gives  a  prepar¬ 
ation  B,  corresponding  analytically  with  CBH10O5,H2Q 
or  CqHjqO g  after  intensive  desiccation.  It  does  not 
reduce  Fehling’s  solution.  In  water,  sodium  hydr¬ 
oxide,  or  05%  pyridine  it  has  [a]D  +38°.  It  is  con¬ 
verted  quantitatively  into  dextrose  by  boiling,  dilute 
hydrochloric  acid  or  by  aqueous  malt  extracts.  It  is 
strongly  associated  in  aqueous  solution.  It  is  con¬ 
verted  by  acetylation  into  a  triacetate*  C6H705Ac3, 
which,  in  0*5%  solution  in  glacial  acetic  acid,  gives  the 
mol.  wt.  required  for  a  hexose  anhydride  acetate.  In 
1%  solution  it  is  associated.  It  is  hydrolysed  to  the 
preparation  B,  [<*]  +38°, 

Degradation  by  benzenesulphonio  acid  is  not  a 
specifically  catalytic  action,  but  is  due  to  the  acidity 
of  the  reagent;  a  similar  effect  is  not  produced  by 
ethyl  benzcnesulphonate.  .  H.  Wren. 

Action  of  highly  concentrated  nitric  acid  on 
cellulose.  K.  R.  Andress  (Z.  physikal.  Chem., 
1928,  136,  279 — 288). — By  X-ray  examination  native 
cellulose  may  be  referred  to  the  monoclinic  system 
with  a  unit  having  the  constants  a  =  8*35  A.,  b= 
10*28  A.,  c=7‘98  A.,  (3=78°,  The  additive  compound 
prepared  by  Knecht  by  the  action  of  nitric  acid 
{d  1*415)  is  formed  with  a  distortion  of  the  cellulose 
lattice,  the  new  unit  having  the  dimensions  a  — 
12-20  A.,  6=10-28  A.,  c=9-73  A.,  (5=53°  T.  % 

F.  G.  Tryhorn. 

Cellulose  formate.  II.  Formation  of  cellulose 
formate.  Y.  Ueda  and  K.  Kato  (J.  Cellulose  Inst. 
Tokyo,  1928,  4,  2Q3— 205 ;  cf.  this  vol.,  399).— 
Cellulose  formate  is  prepared  from  regenerated 
cellulose,  100%  formic  acid,  and  sulphuric  acid.  The 
formic  acid  content  of  the  ester  increases  with  the 
reaction  period  to  a  maximum  and  subsequently 
decreases.  Similar  variations  occur  with  increasing 
proportions  of  sulphuric  acid.  In  both  cases  the 
maximum  figures  are  slightly  below  the  theoretical 
for  the  triformate.  A,  G,  Pollard. 

Sulphuric  esters  from  cellulose.  E.  Gbbauer- 
Fulnegg,  W.  H.  Stevens,  and  O.  Dingler  (Ber., 
1928,  61,  [. B ],  2000 — 2003).— 1 Carefully  dried  cotton 
wool  or  filter-paper  is  converted  by  ehlorosulphonic 
acid  in  excess  of  pyridine  at  100°  into  a  homogeneous, 
gelatinous  product  which  gives  with  wTater  a  trans¬ 
parent,  colloidal  solution.  The  cellulose  derivatives 


are  precipitated  (i)  by  alcohol  with  or  without 
addition  of  ether,  (ii;  by  alcohol  and  sodium  chloride, 
(iii)  by  sodium  hydroxides  with  or  without  alcohol, 
and  (iv)  by  hydrochloric  acid  in  presence  of  alcohol. 
Products,  i,  ii,  and  iii  are  white,  very  hygroscopic 
solids  which  have  no  reducing  power  and  give  optically 
inactive,  colloidal  solutions  in  water.  Product  i  is  a 
'pyridine,  salt,  whereas  ii  and  iii  are  composed  of  a 
sodium  salt  of  a  cellulose  hydrogen  sulphate.  Solutions 
of  the  freshly-prepared  products,  i,  ii,  and  iii,  give  a 
precipitate  with  barium  salts  which  dissolves  in 
hydrochloric  acid  but  is  again  formed  by  addition  of  a 
further  quantity  of  barium  salt.  When  isolated,  the 
barium  salt  is  insoluble  in  water  or  other  media,  very 
little  affected  by  boiling  alkali  hydroxide,  and  only 
very  slowly  decomposed  by  boiling  hydrochloric  acid. 
Aqueous  solutions  of  i,  ii,  and  iii  give  sparingly 
soluble  precipitates  with  lead,  iron,  calcium,  and  benz¬ 
idine  salts.  Analyses  of  the  barium  salt  gives  the 
ratio  0  :  S  :  Ba=6  :  2*78  :  1*48,  but,  after  further 
treatment,  a  substance  with  the  composition  of  a 
tri sulphate  is  obtained. 

Attempts  to  decide  whether  the  sulphate  is  actually 
a  derivative  of  cellulose  are  hindered  by  theimpossibility 
of  removing  the  sulphuric  acid  residues  by  acids  or 
alkalis  without  considerable  decomposition  of  the 
cellulose  components ;  this  can,  however,  be  effected 
by  methyl-alcoholic  hydrogen  chloride.  H.  Wren. 

Structural  matter  of  the  leaves  of  white 
cabbage,  H,  Pringsheim,  K.  Weinreb,  and  £. 
Hasten  per.,  1928,  61,  [B],  2025— 2028),— The 
material  is  converted  by  0 — 8%  sodium  hydroxide 
into  a  white,  swollen  mass  which  is  treated  further 
with  chlorine  dioxide  and  sodium  hydroxide.  The 
removal  of  those  components  which  yield  a  furfur- 
aldehyde-phloroglucinol  precipitate  is  not  completely 
effected  by  18%  sodium  hydroxide.  The  remaining 
substance  definitely  contains  only  a  small  proportion 
of  cellulose  and  represents  a  polysaccharide  or  mixture 
of  polysaccharides  extraordinarily  resistant  to  hydro¬ 
lytic  agents.  It  is  only  slightly  soluble  in  Schweizer’s 
reagent.  It  is  converted  by  treating  the  wet  {but  not 
dried)  material  with  glacial  acetic  acid  and  acetic 
anhydride  in  the  presence  of  a  little  sulphuric  acid  into 
a  triacetate,  C6H705Aco,  [ajg  >  +  1°  in  chloroform, 
from  which  the  polysaccharide  is  regenerated.  The 
substance  now  appears  almost  free  from  pentosans, 
since  the  differences  given  in  the  determination  of 
furfuraidehydes  by  the  phloroglueinol  and  barbituric 
acid  methods  indicate  the  production  of  hydroxy- 
methylfurfuraldehyde,  probably  derived  from  de¬ 
composition  products  of  the  polysaccharide.  The 
acetate  is  heated  with  a  solution  of  benzenesulphonie 
acid  and  subsequently  with  2%  hydrochloric  acid,  thus 
giving  a  material  which,  in  reducing  power  and  optical 
activity,  is  not  identical  with  any  of  the  common 
hexoses;  the  temperature  of  decomposition  of  its 
osazone  is  identical  with  that  of  galactosazone. 

H.  Wren. 

Lignin  and  cellulose.  ¥11,  Lignin.  K.  Frjsu- 
benberg,  M.  Harder,  and  L.  Markert  (Ber.,  1928, 
61,  [J3],  1760—1705). — The  variation  in  the  amounts 
of  protocatechuic  acid  (20 — -30%)  recorded  as  derivable 
by  the  action  of  molten  potassium  hydroxide  on 


lignin  is  due  to  the  difficulty  of  purifying  the  acid, 
particularly  when  oxalic  acid  is  also  present,  and  to  the 
untrustworthiness  of  the  colorimetric  process.  Ex¬ 
periments  in  which  protocatechuic  acid  is  determined 
colorimetrieally  in  ferric  chloride  solution  and 
gravimctrically  after  transformation  into  veratric  acid 
indicate  about  5%  of  this  substance ;  if  unavoidable 
losses  are  taken  into  consideration,  it  appears  that 
about  9 — 10%  of  protocatechuic  acid  and  traces  of 
pyro catechol  are  obtained  from  lignin.  Since  eugenol 
gives  similar  results,  it  remains  possible  that  the  actual 
content: of  pyrocatechol  derivatives  in  lignin  greatly 
exceeds  8%. 

Use  of  “  dimedon  ”  in  the  determination  of  formalde¬ 
hyde  obtained  by  distillation  of  wood  with  12%  hydro¬ 
chloric  acid  indicates  not  more  than  1%,  although  the 
actual  amount  is  estimated  to  be  2%.  Comparison 
of  the  behaviour  of  triformalmannitol,  piperonylic  acid, 
narceine,  and  narcotine  with  that  of  lignin  towards 
acidic  hydrolysis  indicates  that  the  formaldehyde 
group  in  lignin  is  present  as  a  methylencdioxy-group 
attached  to  the  pyrocatechol  nucleus.  Appreciable 
quantities  of  formaldehyde  are  not  present  in  wood 
except  in  the  lignin  component. 

The  lignin  and  cellulose  in  wood  are  readily  separ¬ 
able  from  one  another  by  repeated  alternate  treatment 
with  hot  1%  sulphuric  acid  and  ammoniacal  copper 
solution  ;  even  0*1  %  sulphuric  acid  can  be  successfully 
used.  Apparently  the  union  between  lignin  and 
cellulose  is  resolved  by  removal  of  wood  gum,  pent¬ 
osans,  and  hemieelluloses.  This  hypothesis  is  sup¬ 
ported  by  the  observation  that  wood  thus  treated  and 
then  methylated  yields  considerable  amounts  of 
methylcellulose  to  chloroform  or  acetic  acid.  The 
lignin  preparations  contain  about  16%  OMe. 

IL  Wren. 

Beech  wood.  Acetylation  of  beech  wood  and 
hydrolysis  of  the  acetylated  product.  H.  Suida 
and  H.  Titsoh  (Ber.,  1928,  61,  [B\  1599—1604;  cf. 
Fuchs,  this  vol.,  743,  and  following  abstract), — 
Attempts  are  described  to  protect  the  active  groups  of 
wood  in  such  a  manner  as  not  to  disturb  the  union  of 
the  wood  components  and  subsequently  to  hydrolyse 
the  products  without  removal  of  the  groups  thus 
introduced.  Powdered  beech  wood  is  extracted  with 
alcohol  and  benzene  (1 ;  1 )  and  degummed  by  5%  sodium 
hydroxide.  Acetylation  with  boiling  acetic  anhydride 
followed  by  treatment  with  acetic  anhydride  and 
pyridine  affords  a  product  containing  37%  OAc  which 
does  not  react  with  aniline  sulphate  or  phloroglueinol 
and  hydrochloric  acid.  Hydrolysis  is  effected  with 
boiling  glacial  acetic  acid  containing  0*25%  of 
hydrogen  chloride,  whereby  deacetylation  is  not 
completely  avoided.  The  residue,  which  still  contains 
a  small  proportion  of  lignin,  consists  mainly  of  partly 
acetylated  cellulose  containing  25*8%  OAc.  The 
lignin  fraction,  isolated  by  dilution  of  the  filtrate  from 
the  acetylcellulose  with  water,  contains  28*9%  OAc 
and  14*1%  OMe;  the  latter  datum  shows  that  it 
corresponds  closely  with  primary  lignin .  H.  Wren . 

Methylation  of  beech  wood  and  hydrolysis  of 
the  methylated  product,  A.  von  Wages  (Ber., 
1928,  61,  [B\  1604 — 1609;  cf.  preceding  abstract). — 
Repeated  treatment  of  powdered  beech  wood,  free 
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from  resin  and  gum,  with  methyl  sulphate  yields  a 
product  containing  39 — 39*4%  OMe  which  is  un¬ 
changed  by  the  customary  solvents  for  methyleellulose 
and  lignin.  The  product  is  hydrolysed  with  cold 
17%  hydrochloric  acid  and  subsequently  treated  with 
boiling  alcohol  or,  preferably,  acetone.  The  lignin 
fraction  precipitated  from  the  acetone  solution 
contains  26*5%  OMe.  The  residue  is  repeatedly 
extracted  with  cold  water  and  the  extracts  are  heated, 
whereby  a  mixture  of  di-  and  tri-methyleellulose 
(mainly  the  latter)  is  precipitated.  Treatment  of  the 
portion  insoluble  in  cold  water  with  chloroform 
allows  a  further  separation  of  it  into  methyl- 
celluloses  and,  probably,  non- hydro  lysed  initial 
material.  Even  if  it  is  assumed  that  cellulose  is  not 
uniformly  united  in  wood,  it  follows  that  the  linking 
of  a  part  of  it  does  not  involve  one  or  more  of  its  three 
hydroxyl  groups.  EL  Wren. 

Formation  of  bases  from  carbonyl  compounds. 
II.  A.  Skita  and  F.  Keil  [with  E.  Babsler  and 
L.  Boente]  (Ber.,  1928,  61,  [£],  1682—1692;  cf.  this 
vol.,  1 120). — Ketones  react  generally  with  aliphatic 
amines  and  ammonia,  even  in  aqueous  suspension, 
giving  intermediate  iY-substituted  imines  which  are 
reduced  to  secondary  amines  in  the  presence  of 
platinum.  On  the  other  hand,  if  nickel  m  used  as 
catalyst,  ketones  and  ammonia  give  substantially 
primary  amines,  which  are  also  obtained  from 
aldehydes.  If,  however,  the  conditions  used  for 
nickel  are  followed  (temperature  90°)  but  the  amount 
of  platinum  is  greatly  diminished,  the  production  of 
primary  amines  becomes  marked,  but  always  sub¬ 
ordinate  to  that  of  secondary  amines.  At  the 
atmospheric  temperature,  secondary  amines  are 
produced  exclusively.  In  confirmation,  mixtures  of 
acetone,  methyl  ethyl  ketone,  diethyl  ketone,  or 
cyclohexanone  with  cyelohexy lam ine  do  not  form 
secondary  amines  in  the  presence  of  nickel,  whereas 
they  readily  do  so  under  the  influence  of  platinum  at 
90°  or  at  atmospheric  temperature.  Similarly,  benz- 
aldehyde  and  acetophenone  in  aqueous  suspension  are 
transformed  into  secondary  bases  in  presence  of 
platinum.  Palladium  appears  to  have  an  action 
intermediate  between  those  of  platinum  and  nickel 
The  production  of  tertiary  bases  from  certain  alde¬ 
hydes  occurs  in  accordance  with  the  scheme :  — > 

+  H*CHO 

r-ch2-nh-ch2e - [  (r-ch,)-nr:ch-  ohi 

— r. n-  4"V 

— (E*CH2)3N.  Reduction  of  diketones  in  the 
presence  of  primary  amines  affords  amino-alcohols  in 
very  satisfactory  yield;  these  compounds  are  also 
derived  from  hydroxyaldehydes  and  hydro xyke tones 
in  presence  of  bases.  The  method  can  be  applied  in 
the  sugar  group. 

The  following  data  appear  new.  2$ -Phenylcy do- 
hexylamine,  b.  p.  146 — 148°/16  mm.  (non -hygroscopic 
hydrochloride,  m.  p.  204—205°),  apparently  differing 
from  the  compound  thus  designated  by  Sabatier  and 
Senderens  (A.,  1904,  i,  305);  N-i$opropylcyclokezyl- 
amine,  from  acetone  and  cycloh exylamine,  b.  p.  169— 
171°  (hydrochloride,  in.  p.  204—205°;  picrate,  m.  p. 
142°) ;  N-sec . -butylcyclohexyktm ine,  from  methyl  ethyl 
ketone  and  cycloh exylamine,  b.  p.  193°  {hydrochloride, 
m.  p.  211°;  picraie,  m.  p.  118°) ;  N -v.-ethyl-n-propyb 


cyclo hexylamine,  from  diethyl  ketone,  b.  p,  208—209° 

( hydrochloride ,  m.  p.  178°;  picraie,  m,  p,  124°) ; 
di- a-ethyl-n-propylamine,  b.  p.  172—174°  ( hydro - 
chloride ,  m.  p.  115—117°);  benzyldiethylamine 
from  benzaldehyde,  acetaldehyde;  and  ethylamine,  or 
benzylethylamine  and  acetaldehyde ;  Q-cyc\ohexyU 
aminopentan-y-ol,  from  acetylacetone  and  cydohexyb 
amine,  b.  p,  123 — 12S°/13  min.  (hydrochloride,  m.  p. 
157—158°;  diacetyl  derivative,  b.  p.  183°/13  mm.) ; 
P-cyclo hexylaminopropan-tsL-ol,  b.  p.  116 — 117°/13  mm. 
(hydrochloride,  in.  p.  148—149°) ;  N-cyclo  hexyl - 
arabinamine ,  OH-CH2*[CH*OH]^CH2*NH»C6Hu,  from 
arabinose  and  cyclohexylamine,  m.  p.  135—137° 
(hydrochloride,  m.  p.  167°;  N-cyelo hexyhnannamine 
hydrochloride ,  m.  p.  165—167°.  H.  Wren. 

Action  of  anhydrous  chloral  on  amino-alcohols 
and  on  hydroxy- amino -ethers  containing  a 
tertiary  amino-group.  E.  Fourneau  and  (Mlle.) 
W.  Be  y  down  a  (Bull  Soc.  chim.,  1928,  [iv],  43,  1023 — 
1027).  —  Methyldimethvlaminomcthylethylcarbinol 
reacts  with  anhydrous  chloral  with  evolution  of  heat, 
giving  a  semi-acetal,  which  at  56 — 58° /10  mm., 
dissociates  into  chloral  and  the  base,  with  formation 
of  the  acetal  on  cooling.  With  hydrogen  chloride  in 
ether  it  affords  a  hydrochloride ,  m,  p.  128—130° 
(decomp.),  decomposed  by  sodium  hydroxide,  giving 
chloroform.  Benzoyl  chloride  in  benzene  gives  a 
benzoate  hydrochloride ,  m.  p,  196—198°  (decomp.), 
possessing  powerful  anaesthetic  properties  which  are  of 
no  value  on  account  of  its  strong  acidic  nature,  and  a 
little  stovaine.  Acetyl  chloride  in  acetone  gives  the 
hydrochloride  of  the  acetate,  m.  p.  193°,  from  which  the 
acetyl  derivative,  b.  p,  158 — 160°,  is  obtained  on  treat¬ 
ment  with  sodium  carbonate,  the  dissociation  of  the 
acetal  being  thus  prevented  by  acetylation  of  the 
hydroxy-group. 

'Since  both  ethyl  and  propyl  y-dimethylamino- 
(3-hydroxy- p -met hylpropionate  with  anhydrous  chloral 
afford  the  same  product,  b.  p.  140 — 142°/22  ram., 
in.  p.  66—67°  (hydrochloride,  ra.  p.  180—186°), 
yielding  on  hydration  in  moist  air  y-dimethylamino- 
P-hydroxyfsobufcyric  acid,  this  product  must  have 

the  structure  0H2  (pie  and  not 

NMe*CH2-C*Me(C02R)-0-CH(OH)-CCl3  as  originally 
suggested  in  the  patent.  It  may  thus  be  considered  an 
ether  or  semi-acetal  of  chloral  hydrate  or  a  ehloralide. 

R.  Brightman. 

Structure  of  chitin.  K.  H.  Meyer  and  H. 
Mark  (Ber.,  1928,  61,  [J?],  1936— 1939).— A  review  of 
the  literature  on  chitin  combined  with  examination  of 
GonelPs  X-ray  diagrams  of  the  compound  leads  the 
author  to  assume  that  the  1  :  5-rings  are  joined  by 
1  :  4-oxygen  bridges  and  oriented  at  an  angle  of  180° 
round  a  screw  axis;  the  main  valency  chains  thus 
produced  are  linked  with  one  another  to  micellae. 
Eight  acetylglucosamine  anhydride  residues  appear 
present  in  the  unit.  Nothing  quantitative  is  known 
with  respect  to  the  size  of  the  micellae  in  chitin,  but  the 
general  similarity  of  the  chitin  and  cellulose  diagrams 
indicate  that  it  is  of  the  same  order  as  in  cellulose  or 
silk.  H.  Wren. 

Action  of  acetic  anhydride  and  pyridine  on 
amin o -acids .  P.  A.  Levene  and  R.  E.  Steiger 
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(J.  Biol.  Chem.,  1928,  79,  95 — 103).— Further  study  of 
the  reaction  previously  observed  (this  vol.,  61)  leads  to 
conclusions  similar  to  those  reached  by  Dakin  and 
West  (this  vol.,  874).  C.  R.  Harington, 

Structure  of  silk  fibroin.  K.  H.  Meyer  and 
H.  Mark  (Ber.,  1928,  61,  [B],  1932—1936;  cf.  Brill, 
A.,  1924,  i,  102). — The  conception  that  the  structural 
unit  of  fibroin  is  composed  of  one  or  two  alanylglycyl 
residues  as  peptide  or  peptide  anhydride  is  not  com* 
patible  with  the  known  properties  of  the  known,  open 
tetrapeptides.  The  assumption  of  four  main-valency 
chains  which  connect  the  elementary  bodies  is  in 
harmony  with  all  experimental  data.  The  identity 
period  is  identical  with  the  length  of  a  glycylalanyl 
residue.  The  length  of  the  micelles  and  hence  the 
mean  length  of  the  main-valency  chain  corresponds 
with  a  polypeptide  containing  at  least  twenty  glycyl¬ 
alanyl  residues.  The  distances  of  the  main-valency 
chains  from  one  another  amount  to  4-6  A.  in  one 
direction  and  5*2  A.  in  the  other,  these  values  being 
observed  frequently  with  molecules  attached  to  one 
another  by  subsidiary  valencies.  The  close  attach¬ 
ment  of  the  chains  is  attributed  to  the  high  associating 
power  of  the  “CONH-  group. 

The  diagrams  of  different  silks  indicate  that  the 
proportion  of  crystalline  material  is  less  than  in  the 
ease  of  cellulose  and  is  estimated  to  be  about  40—60%. 

H.  Wren. 

Determination  of  carbamide.  J.  M.  Luck  (J. 
Biol.  Chem.,  1928,  79,  211 — 2 19). — Carbarn ide  is 
precipitated  with  xanthydrol ;  the  precipitate  is  dis¬ 
solved  in  dilute  sulphuric  acid,  and  the  resulting 
yellow  solution  is  warmed  to  70—75°  and  titrated  with 
potassium  permanganate  until  colourless;  0-1  nig.  of 
carbamide  may  be  determined  with  an  error  of 
±5%.  C.  R.  Harington. 

N itr oaminoguanidine .  R.  Phillips  and  J.  F. 
Williams  (J.  Amer.  Chem.  Soc.,  1928,  50,  2465 — 
2470) . — Hydrazine  and  nitroguanidine  in  dilute 
aqueous  solution  at  50—60°  probably  yield  first  an 
additive  compound  which  then  decomposes  into 
nitrous  oxide,  aminocyanamide  which  is  hydrolysed, 
and  niiroaminoguanidine,  N02‘NH*C('NH)*iSrH*NH2, 
m.  p.  190°  with  explosion.  The  nitrogen  in  this  com¬ 
pound  can  be  determined  only  by  a  special  procedure. 
It  reduces  copper  and  silver  solutions  with  formation 
of  explosive  metallic  derivatives  and  quantitatively 
precipitates  nickel  as  the  salt, 

Ni0[N02*NH*C(:NH)*NH*NH2]2,  the  blue  solution  of 
which  in  alkali  hydroxide  affords  a  delicate  test  for 
nickel.  Nitroaminoguanidiue  gives  characteristic 
colour  tests  and  forms  with  aldehydes  and  ketones 
crystalline  hydrazones  which  may  be  detonated.  It  is 
reduced  by  zinc  dust  and  acetic  acid  to  diamino - 
guanidine.  H.  E.  F.  Notion. 

Ureides  of  bromovaleric  acids.  Ill*  Influence 
of  the  position  of  the  halogen  atom  in  the  acid 
on  physiological  properties.  E.  Fo  tone  a  it  and 
G-,  Florence  (Bull.  Soc.  chim.,  1928,  [iv],  43,  1027 — 
1040). — Examination  of  the  ureides  of  the  bromo-n- 
valeric  acids  and  of  bromo-x-methylbutyric  acids  has 
confirmed  the  conclusions  reached  from  earlier  work 
(this^vol.,  401}  that  the  x-Tbromine  atom  is  not  a 
condition  of  hypnotic  action,  ureides  containing  B- 


and  y-bromine  atoms  being  also  active.  Branching 
of  the  chain  produces  a  marked  increase  in  the 
solubility  in  water  and  in  the  partition  coefficient, 
and  in  this  series  of  compounds  the  partition  coefficient 
and  the  hypnotic  action  are  closely  parallel.  The 
following  data  are  recorded  (percentage  figures 
indicate  solubility  in  water,  and  ordinary  figures 
partition  coefficients)  :  «-bromo-?i-valerureide,  0-83%, 
0*44;  p -bromo-n - valerureide,  m.  p.  184°,  0*78%,  0*35; 
y-bromo-n-valerureide,  m.  p.  160—161°,  0*97%,  0*29; 
a-bromo-a:methylbufcyrureide,  5*3%,  1*99 ;  p -bromo- 
a-meihylbiityrureide ,  m.  p.  125—126°,  3*2%,  1*7 ; 
ot-bromomeihyl-n-butyriireide,  m.  p.  108°,  4*01%,  0*84; 
y-bromo-a-methylbutyrureide  (yield,  30%),  m.  p.  147-5°, 
1*05%,  0*90.  Attempts  to  obtain  the  ureide  of 
S -bromo-n- valeric  acid,  m.  p.  39 — 40  °,  from  the 
chloride  in  the  usual  way  were  unsuccessful.  y-Bromo- 
a-methylbutyryl  chloride,  b.  p.  128°/18  mm.,  is 
obtained  in  good  yield  by  the  action  of  phosphorus 
trichloride  or  pentachloride  on  the  methylbutyro- 
lactone.  R.  Brightman. 

T etrathiocy an ogen  dichloride  and  thiodiazoles 
obtainable  therefrom,  E.  Soderback  (Annalen, 
1928,  465,  184 — 210 ;  cf.  A,,  1920,  i,  219).— The 

thiocyanogen  monohydrochloride, ’ *  m.  p.  60—70°, 
previously  described  is  shown  by  analysis  and  mol. 
wt.  determinations  to  be  tetrathioeyanogen  dichloride, 
its  preparation  from  thiocyanogen  and  hydrogen 
chloride  in  absolute  ether  being  represented  by  the 
equation  3  (SCN)2+ 2HC1 = (SCN)4C12+ 2HSCN.  It 

forms  with  metallic  mercury  a  compound, 
C4N4Cl2S4Hg,  m.  p.  168—169°,  from  which  the  di¬ 
chloride  is  regenerated  by  the  action  of  bromine  or 
iodine.  This  behaviour  distinguishes  it  from  aliphatic 
and  aromatic  disulphides,  but  is  analogous  to  the 
reaction  of  diantipyryl  disulphide  and  the  disulphides 
from  5-thiol-3 -phenyl- 1  :  2  :  4-thiodiazole  and  5- thiol - 
2-thioketo-3-phenyl-l :  3  : 4-thiodiazoline  with  metall¬ 
ic  mercury,  and  suggests  a  heterocyclic  disulphide 
structure.  By  the  action  of  hydrogen  bromide  in 
benzene  the  dichloride  is  converted,  with  liberation 
of  bromine,  into  thiocyanogen  dihydrobromide,  which 
is  entirely  analogous  to  the  dihydrochloride  (loc>  cit.) 
and  is  therefore  3  :  3-dibromo-5-imino-l  :  2  :  4-di- 
thioazolidine.  The  dichloride  hence  contains  SH2HN 
groupings  and  must  be  5-chloro-l  :  2  :  4-thiodiazolyl 
3  :  3'-disulphide  (I).  Reduction  with  sodium  amai- 

r  S — N  -j  b — N  S — N 

CICIN-C-.S- |3  N aS-CIN' C 1 SN a  KaO-CN-H-SNa^ 

(i-j  (n.)  (Tno 

gam  gives  the  sodium  salt  of  the  3-thiol,  “  sodium 
chlorodiihiocyanate much  more  readily  obtained  by 
the  action  of  sodium  sulphide  on  the  mercury  com¬ 
pound  ;  a  white  poly  thiocyanogen,  decomp,  above  300°, 
is  obtained  as  a  by-product  in  the  preparation  of 
sodium  c hloro di thiocyanate ,  or  by  decomposition  of 
the  latter  at  15°  in  acetone  solution.  The  lead, 
cuprous ,  and  silver  salts  are  described,  but  the  free 
thiol  is  obtained  only  in  solution.  Sodium  chloro- 
dithiocyanate  is  converted  by  hot  sodium  sulphide 
solution  into  sodium  perthiocyanate  (II),  which  is 
obtained  crystalline  from  hot  acetone.  Sodium 
hydroxide  similarly  yields  “  sodium  Jiydmxydiihio - 
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cyanate  ”  (III),  in.  p.  108°  (+4H20;  lend  salt  de¬ 
scribed),  which  is  easily  hydrolysed  in  aqueous 
solution  to  thiocarbamide,  sulphur,  and  sodium 
carbonate.  Acidification  of  the  ice-cooled  aqueous 
solution  of  sodium  hydro xydi thiocyanate  gives  fci  thio- 
cyanogen  hydrate  ”  (3-imino-l  :  2  :  4-dithioazolidone ; 
IV)  by  isomerisation  of  the  hydroxydithiocyanic  acid 
transiently  formed.  By  the  action  of  iodine  on 

B - S  S— N  S— N  ,  , 

CO-NH-CINH  NaO-c:N*C-S-C:N-C*SNa 

sodium  hydro  xydi  thiocyanate  the  corresponding  di¬ 
sulphide,  “  sodium  dihydroxydithiocyanate, ?  ? 
C402N4S4Na2,5H20,  is  obtained,  which  on  acidific¬ 
ation  gives  the  free  acid,  5  :  & -dihydroxy- 3  :  3'-c U~ 
1:2: 4z4hiodiazolyl  disulphide,  decomp.  160°.  The 
acid  and  its  sodium  salt  react  with  metallic  mercury 
to  give  5  -  hydroxy  -  3-mercu  ri  thiol  - 1  :  2  :  4-thiodiazole 
and  its  sodium  salt,  respectively. 

In  the  preparation  of  sodium  hydroxy di thiocyanate 
there  is  also  produced  <f  sodium  hydroxytetrathio - 
cyanate  ”  [disodium  salt  of  5-hydroxy-3'-thioldi- 
1:2:  4-thiodiazolyl  sulphide  (V)],  the  aqueous  solu¬ 
tion  of  which  gels  even  at  0-02  molar  concentration. 
The  ”  acid  ”  is  precipitated  on  acidification.  The 
sodium  salt  reacts  with  iodine  to  give  a  disulphide 
containing  four  thiodiazole  residues.  0.  Hollins. 

Determination,  of  cyanides  and  basic  cyanides 
of  mercury.  A.  Ionesco -Matiu  and  (Mlle.)  A. 
Carale  (J.  Pliarra.  Chim.,  1928,  [viii],  8,  258—263). 
— Mercuric  cyanide  and  basic  mercuric  cyanide, 
Hg(ON)2,HgO,  can  be  accurately  determined  by 
transforming  the  mercury  into  the  sulphate,  adding 
sodium  nitroprusside,  and  titrating  the  mixture  with 
sodium  chloride  solution  until  the  turbidity  just 
disappears  (cf.  Votoeck,  A.,  1923,  ii,  184). 

E.  H.  Sharples. 

Cyanogen  compounds  of  the  platinum  metals. 
IV.  CyanO“Oxo=salts  of  osmium.  F.  Kjratjss  and 
G.  Schrader  (J.  pr.  Chem.,  1928,  [ii],  120,  36 — 40)  — 
Addition  of  excess  of  potassium  cyanide  to  an  aqueous 
solution  of  osmium  tetr oxide  furnished  an  orange-red 
solution  containing  the  complex  salt  K2[0s02(CN)4], 
which  could  not  be  isolated  in  a  pure  state.  The 
amount  of  iodine  liberated  on  treatment  of  the 
solution  with  concentrated  hydrochloric  acid  and 
potassium  iodide  was  half  that  liberated  by  osmium 
tetr  oxide  (cf.  Krauss  and  Wilken,  A.,  1924,  ii,  772) 
and  the  osmium  is  therefore  sex  a  valent  in  the  new 
compound.  Acidification,  removal  of  excess  of 
hydrogen  cyanide,  and  addition  of  copper  sulphate 
or  silver  nitrate  yielded,  respectively,  precipitates 
of  the  compounds  Cu[0s02(CN)4],  grey,  and 
Ag2[0s02(CN)4]?  yellow.  Digestion  of  these  with 
ammonia  yielded  the  compounds 
;Cu(NH3)4][0s02(CN)4],  black,  and 
”Ag2(NH3)4][Osd2(CN)4],  dark  reddish-brown,  re¬ 
spectively,  which  lost  ammonia  slowly  in  air, 

R.  K.  Callow. 

Organic  compounds  of  arsenic.  XIV.  Ten¬ 
acity  of  hydrocarbon  residue  to  arsenic.  W* 
Stbinkopf,  H.  Dudek,  and  S.  Schmidt  (Ber.,  1928, 
01,  [£],  1911—1918 ;  cf.  A.,  1922,  i,  994,  and  previous 
abstracts). — Methyldichloroarsine  is  converted  by 


magnesium  isoamyl  chloride  in  ether  into  methyldi* 
iso amylarsine,  b.  p.  95—99711  mm,,  transformed  by 
chlorine  in  light  petroleum  into  the  corresponding 
dichloride ,  which  decomposes  at  186 — 210°  into 
methyl fsoamylchloroarsinc,  b.  p..  68 — 72°/ 11  mm., 
d  i  i  so  amyl  c  hloroa  rsine ,  b.  p.  11 4 — 1 2  2  °  /  1 1  ra  m . ,  m  ethyl 
chloride,  and  woamyl  chloride ;  the  methyl  and  250- 
amyl  groups  are  therefore  attached  to  arsenic  with 
almost  equal  firmness.  Arsenic  trichloride  and  mag¬ 
nesium  cyclohexyl  chloride  in  ether  afford  Incyclo- 
hezylarsine,  b.  p.  208 — 215711  mm.,  solidif.  pt.  41— 
40°.  The  corresponding  dichloride  decomposes  at 
200° /vac  u  mn  into  dicyclohexylch  loroars  ine,  b.  p. 
168 — 171710  mm.,  from  which  the  oxide, 
[As(C6H11)2]20?  is  obtained  by  means  of  aqueous 
sodium  carbonate.  The  monochloride  is  converted 
successively  into  the  corresponding  trichloride ,  de¬ 
comp.  80 — 90°,  and  cyclo hexyldichloroarsme,  b.  p. 
122 — 125°/15  mm.  Dicycfohexylphenylarsine  (cf. 
Roberts,  Turner,  and  Bury,  A.,  1926,  852),  obtained 
in  93%  yield  from  phenyldichloroarsine  and  mag¬ 
nesium  cyclohexyl  chloride,  is  transformed  into  the 
trichloride,  111.  p.  167°  (decomp.),  and  cyclo  hexyl- 
phenylch  lor  oar  sine ,  b.  p.  183 — 184°/15  mm.,  from 
which  the  oxide ,  C6Hn“AsPh.O,  is  derived.  Phenyl - 
cycfohexylmethylarsine  and  cyanogen  bromide  in 
ether  give  a  solid  bromocyanide  which  decomposes 
when  heated  into  cyclo kexylphenylcyanoarsine,  b.  p. 
156*5°/about  2  mm.,  also  derived  from  cyelohexyl- 
phenylchloroarsine  and  potassium  cyanide.  The 
bromocyanide  is  converted  by  moisture  into  the 
hydroxy  bromide,  C6H11*AsMePli(OH)*Br,  characterised 
as  the  picrate,  C6HllaAsMePli(0H)a0BC6H2(N02)3, 
m.  p.  132*5 — 133°,  n- Propyld i - iodoa rs ine ,  b.  p.  136- — 
137711  mm.,  is  prepared  in  55%  yield  by  the  action 
of  sulphur  dioxide  on  an  aqueous  solution  of  mag¬ 
nesium  propylarsinate,  potassium  iodide,  and  con¬ 
centrated  hydrochloric  acid,  n -Propylarsine  oxide, 
b.  p.  142 — 14571  mm.,  is  described.  The  di-iodide 
and  propyl  bromide  afford  di-n-propyliodoarsme,  b.  p. 
103-5 — 106712*5  mm,,  converted  by  magnesium 
cyclohexyl  chloride  into  cyclo hexyldi-n-propylarsine, 
b.  p.  126*5 — 129*57f2  mm.  The  latter  compound 
3d  elds  a  solid  bromocyanide  which  is  decomposed  by 
heat  into  propyl  bromide  and  cyclohexyl-n-propyl- 
cyanoarsine ,  b.  p.  108*5— 11 0°/l  mm.  The  action  of 
moisture  on  the  bromocyanide  affords  the  corre¬ 
sponding  hydroxyhromide,  C12H26OBrAs,  m.  p. 

67%  converted  into  the  picrate,  C18H2808M3S,  m.  p. 
1 1 0 — 1 11°.  cycloHexyldipropylarsine  is  converted  by 
chlorine  in  light  petroleum  into  the  corresponding 
( lichloride ,  m.  p.  about  40°,  which  decomposes  at 
200°  into  n -propyl  chloride  and  cyclohexyl -n- propyl- 
chloroarsine ,  b.  p.  131 — 132°/I6  mm.  The  cyclo- 
hexyl  group  is  therefore  more  firmly  united  to  arsenic 
than  the  methyl  or  ti-propyl  groups  and  less  firmly 
than  the  phenyl  radical.  H.  Wren. 

p-Chlorosiibstituted  compounds  of  arsenic. 
V.  V,  Nekrassov  and  A.  S.  Nekrassov  (Ber.,  1928, 

61,  [B],  1816—1821)  — 3-Chloroethyldichloroarsine, 

b.  p.  89— 90°/12  mm.,  d15  1*573,  is  prepared  in  very 
modest  yield  by  passing  a  current  of  dry  ethylene 
through  a  mixture  of  arsenic  trichloride  and  alumin¬ 
ium  chloride  at  0°.  Preferably,  ethylene  ckloro- 
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hydrin  is  converted  by  sodium  arsenite  into  (3- hydr  - 
oxyethylarsinic  acid,  OH*CH2*CH2*As03H2,  which  is 
reduced  by  sulphur  dioxide  to  the  corresponding 
oxide,  OH'CHyCHyAsO,  a  colourless,  viscous  liquid 
which  could  not  be  distilled  without  decomposition ; 
it  does  not  evolve  ethylene  when  treated  with  cold 
alkali  hydroxide  and  is  re-converted  by  hydrogen 
peroxide  into  the  syrupy  arsinic  acid.  Hydrogen 
chloride  converts  the  oxide  into  the  corresponding 
dichloride  without  affecting  the  hydroxyl  group, 
whereas  phosphorus  trichloride  in  chloroform  con¬ 
verts  it  into  p-chloroethyldichloroarsine  in  moder¬ 
ately  good  yield.  Aqueous  alkali  hydroxides  imme¬ 
diately  decompose  P-chloroethyldichloroarsine  into 
ethylene  chloride  and  arsenite.  Since  this  behaviour 
is  shared  by  p~  chlor  o  vinylarsines ,  the  explanation  of 
the  reaction  put  forward  by  Lewis  and  Stiegler  (A., 
1925,  i,  1470)  can  scarcely  be  maintained,  since  it 
fails  to  cover  both  cases.  Oxidising  agents  convert 
P-chloroethyldichloroarsine  into  p - chlor  oethyla rs in ic 
acid,  m.  p.  133°,  which  is  monobasic  towards  methyl- 
orange  but  dibasic  in  presence  of  phenolphthalein. 

H.  Week. 

^Substituted  alkylarsinic  acids  and  their 
derivatives.  S.  M.  Sgherlik  and  G.  Epstein  (Ber., 
1928,  61,  [B]}  1 82 1 — 1 825) . — Ethylene  chlorohydrin 
is  converted  by  sodium  arsenite  into  p -hydr oxyethyl - 
arsinic  acid,  which  is  reduced  to  the  corresponding 
oxide  and  thence  converted  by  hydrogen  chloride 
into  p-hydroxyethyldichloroarsine ;  isolation  of  the 
products  in  the  homogeneous  state  could  not  be 
effected.  Treatment  of  the  diehloro-compound  with 
95 — 96%  acetic  acid  and  hydrogen  chloride  affords 
$-acetoxyethyldichloroarsine,  0 Ac *CH2 ,CH2* AsCl2 ,  b.  p. 
120 — 121  °/9 — 10  mm.,  cl%  1*6766,  which  evolves 
ethylene  when  boiled  with  water  or  alkali  hydroxide. 
p-Hydroxyethyldichloroarsine  is  transformed  by 
phosphorus  pentaehloride  or,  preferably,  by  a  small 
excess  of  phosphoryl  chloride  into  p -chloroethyldi- 
chlor  oar  sine,  b.  p.  90’8°/12*5  mm.,  df  1*8401,  oxidised 
by  hydrogen  peroxide  to  p - ck lor oethylar sinic  acid, 
m,  p.  134°.  Carbonyl  chloride  transforms  p-hydroxy¬ 
ethyldichloroarsine  into  a  compound  with  a  pro¬ 
nounced  odour  of  ethyl  chloroform  ate,  which  loses 
carbon  dioxide  and  gives  p-chloroethyldichloroarsine 
when  distilled  under  diminished  pressure. 

H.  Wren, 

Trypanocidal  action  and  chemical  constitu¬ 
tion,  VIII.  Derivatives  of  p-aminoethyl-  and 
y-aminopropyl-arsinic  acids.  G.  A.  C.  Gough 
and  H.  King  (J.C.S.,  1928,  2426 — 2447). — A  series 
of  amphoteric  acids,  R1R2N,[CH2]n*As03H2,  where  Rx 
and  Ro  are  hydrogen,  aliphatic,  or  alicyclic  radicals, 
have  been  synthesised  by  the  action  of  the  appro¬ 
priate  amines  on  the  chloro-aeids,  Ch[GH2]neAs03H2. 
The  reaction  proceeds  normally  when  n — 3,  but 
when  n=2,  unless  alkalinity  bo  avoided  when 
exhaustive  substitution  of  the  amine  takes  place, 
the  arsinic  acid  decomposes  with  the  formation  of 
ethylene  and  the  corresponding  arsenate  and  hydro¬ 
chloride  of  the  base.  Of  all  the  compounds  described 
only  triet hy lamine- p  p '  p  "  ~ triar sinic  acid  and  y-piperid- 
inopropylarsinic  acid  were  found  to  have  any  curative 
action  when  tested  on  experimental  trypanosomiasis 
in  mice. 


P-Hydroxyethylarsinic  aci'd  (calcium  salt)  on  dis¬ 
solution  in  hydrochloric  acid  and  treatment  with 
sulphur  dioxide  in  the  presence  of  hydrogen  iodide 
followed  by  thionyl  chloride  in  petroleum  was  con¬ 
verted  into  p-chloroethyldichloroarsine,  b.  p.  92— 
93°/32  mm.,  which  on  oxidation  with  chlorine  water 
gave  p  -  ch  loroethylars  ini  c  acid ,  m.  p.  134—135°. 
Similarly  y-hydroxypropylarsin i c  acid  (calcium  salt) 
(from  trimethylene  chlorohydrin  and  sodium  arsenite) 
gave  y- chlor  op ropyldich loroa rstne,  h,  p.  1 20—1 22 ° / 1  fl 
mm.,  and  y-ch loropropyla rs i n ic  acid,  m.  p.  146—148° 
(barium  and  calcium  salts).  From  the  reaction 
between  y -hydroxy propylarsinic  acid  and  sulphur 
dioxide  in  hydrochloric  acid  solution,  the  di-ester  of 
y-hyd  roxyp  ropyldichloroa  rs  in  e  and  y  -  h  ydroxyp  ropyU 
arsinous  add ,  b.  p.  35°/0T6  mm.,  was  isolated. 
P-Chloroethylarsinic  acid  gave  with  carbamide  in 
aqueous  solution  tri eth ylamine -  p  p '  4ri arsinic  acid, 
m.  p.  184—185°  (calcium,  barium ,  and  magnesium 
salts) ;  with  methylamine,  methyld  ic  iky  lam  me  -  p  p '  -  cZ  i  - 
arsinic  acid ,  m.  p.  192—194°;  with  dimethylamine, 
di methyld iethyla m man ium  chloride-$fir -diarsinic  acid , 
m.  p.  17S°,  and  p -dinielhylammoethylarsinic  add 
hydrochloride,  m.  p.  138—145° ;  with  triinethyb 
amine,  p  -dimethylam  i nocthyla  rs  into  add  methochloride, 
m.  p.  187—188°  (decomp.) ;  with  piperidine,  p -piper- 
id inoethylarsinic  acid  hydrochloride,  m.  p.  155—157° 
($ -piper idinoethyl-dichlor oars im  hydrochloride ,  rn.  p. 
126—127°;  -di-iodoarsine  hydr  iodide,  m.  p.  158 — - 
159°) ;  with  piperazine  hydrate,  NN ' -piperazinod i - 
PP  * -elhylarsinic  acid  dihydrochloride .  Methyl-^ 
chlor  oethyld i ethylammo n i uni  iodide ,  m.  p.  219—220°, 
was  obtained  from  p- chloroet hy Idiethylam inc  (chlor  o- 
aurate,  ra.  p.  68—71°)  and  methyl  iodide  and  was 
converted  into  the  chloride  (chlor  oaur  ate,  ra.  p.  202— 
204°)  with  silver  chloride.  A  small  yield  of  methyl- 
arsinic  acid  was  obtained  from  the  reaction  between 
methyl  p- toluenesulphonate  and  sodium  arsenite. 
From  the  interaction  between  ^-toluenesulphonyl 
chloride  and  p - cliethy laminoethanol  teiraeihylpiper- 
azinium  di-p-toluenesulphonate,  m.  p.  300—301°  {de- 
eomp.)  (di-iodide ;  dichloroaurate),  was  isolated, 
whilst  with  trimethylene  glycol  the  chief  products 
were  trimelhyleneglycol  di-p-loluenesutyhcmate,  in.  p. 
93—94°,  and  propane- %y~dipyridinium  di-p-tolucne- 
sulphonate,  m.  p.  118—120°  (dichloride ;  dichloro- 
aurate ;  dip  wrote,  m.  p.  176°;  tetramercurichloride) . 
y-Chloropropylarsinic  acid  gave  with  ammonia, 
y-aminopropylar sinic  acid ,  m.  p.  212—214°  (decomp.) ; 
with  d  lm  ethylamin  e ,  y-dimethylamin  opropylars  inic, 
acid  hydrochloride ,  m.  p.  J  08—110°;  with  tri  methyl - 
amine,  y -dimethylam inopropylarsinic  acid  methochlor¬ 
ide,  m.  p.  174—176° ;  with  ^-propylamine,  y-w-jnopyl- 
aminopropylars  in  ic  acid ,  m.  p.  222— 224 'u  (hydro¬ 
chloride,  m.  p.  210—212°;  m -nitrobenzoyl  derivative, 
m.  p.  132—134° ;  y-\\*propylaminopropyldicldoro- 
arsine  hydrochloride,  m.  p.  195 — 196  )  ;  with  w-hexyl- 
amine,  y -n-h exylatnino propyla rs inic  acid  hydrochloride , 
m.  p.  221—223°  (m-nitrobenzoyl  derivative,  m.  p._ 
118—120° ;  with  ethyl  chloroformate,  y-carbethoxy- 
n-hexylaminopropylars inic  acid,  m.  p,  58 — 60° ;  phenyl- 
carbamyl  derivative,  m.  p.  118—124'"' ;  y-ndiexylamino- 
propyldichloroarsine  hydrochloride,  m.  p.  190—192"); 
with  Z-a-phenylethylamine,  1-a  -phenylelhylamino- 

propyldich loroarsine  hydrochloride ,  ra.  p.  194 — 196°  i 
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with  piperidine,  y -piper  idinopropylarsinic  acid  hydro¬ 
chloride,  in.  p.  162 — 164°  (y -piper  idinopropyldicMoro* 
arsine  hydrochloride,  m.  p  194 — 196° ;  y-i-hydroxy- 
2:2:  &-trimetliylpiperidwiopropylarsinic  acid ,  m,  p. 
162°,  with  vinyl  diaeetonealkamine) ;  with  2:2:6- 
trimelhylpiperidin e  (prepared  by  reduction  of  4-bromo- 
2:2:  6-trimethylpiperidine  hydrochloride  with  zinc 
and  acetic  acid),  b.  p.  1.38 — 139°  ( hydrochloride ,  m.  p. 
236 — 237° ;  chloroaurate ,  m.  p.  127 — 129° ;  picrate, 
m.  p.  195 — 196°),  y-2  :  2  :  §4rimethylpiperidinopropyl- 
arsinic  acid ,  m.  p.  150 — 160° ;  with  piperazine 
hydrate,  y -piper  azinopropylarsinic  acid  dihydro - 
chloride  (benzoyl  derivative,  m.  p.  204 — 206°);  with 
ethyl  nipecotinate,  y- 3  -  car  b  ethoxy  pip  eri  dinopropyl- 
arsinic  acid .  A.  I.  Vogel. 

Anto-oxidation  of  Grignard’s  magnesium 
compounds.  J.  Meisenheimer  and  W.  Schlichen- 
maier  (Ber.,  1928,  61  [B],  2029- — 2043). — The  deter¬ 
mination  of  the  content  of  solutions  of  magnesium 
aryl  or  alkyl  halides  by  addition  of. water  followed 
by  titration  of  magnesium  oxide  and  magnesium 
halide  with  nitric  acid  and  silver  nitrate  (cf.  this  vol., 
624)  gives  inaccurate  results  when  solutions  of  the 
iodides  are  greatly  diluted  with  ether  before  decom¬ 
position,  The  incidence  of  “  etherolysis/5'  MeMgl + 
Et20  =MeMg* OEt +EtI,  is  excluded  by  the  absence 
of  formation  of  considerable  amounts  of  alkyl  iodide 
and  the  phenomenon  is  traced  to  auto-oxidation. 
Experiments  with  magnesium  methyl  iodide  show 
that  dilution  in  absence  of  oxygen  has  no  effect  on 
the  analytical  results.  Even  in  the  diluted  solutions, 
methyl  iodide  is  exclusively  produced  (recognised  as 
tetramethylammonium  iodide) ;  the  absence  of  ethyl 
iodide  proves  that  the  ether  is  not  oxidised.  With 
increasing  dilution  the  ratio  OH' ;  T  at  first  increases 
rapidly,  but  ultimately  attains  a  limiting  value  which 
does  not  exceed  2:1.  The  net  reaction  may  there¬ 
fore  be  expressed  :  3MeMgI +30= Mel + MgO + 
2MeOMgI,  Solutions  of  magnesium  methyl  iodide 
in  amyl  ether  behave  similarly  to  those  in  ethyl 
ether,  the  greatest  observed  displacement  being 
OH'  :  r_l-92  :  1  with  10  vols.  of  the  ether.  Mag¬ 
nesium  ethyl  iodide  behaves  similarly. 

Auto-oxidation  of  solutions  of  magnesium  phenyl 
iodide  affords  iodobenzene,  phenol,  phenylm  ethyl  - 
carbinol,  and  benzene.  The  effect  of  dilution  is  less 
marked  than  with  alkyl  iodides,  the  highest  observed 
value  for  the  ratio  OH'  :  I'  being  T67  :  1,  which 
corresponds  with  the  reaction  4PhMgI+30+ 
Et*0*Et=PhI-fMg04-CHPhMe-0*MgI+C6HG+ 

E 1 0 *MgI -f- Ph O *MgI.  Direct  measurement  of  the 
absorption  of  oxygen  by  solutions  of  magnesium 
alkyl  halides  indicates  that  the  ratio  Grignard  com¬ 
pound  :  oxygen=l  :  0*95.  With  magnesium  phenyl 
iodide  the  corresponding  observed  ratio  is  1  :  0*66, 
but,  in  view'  of  the  results  with  the  alkyl  compounds, 
the  true  ratio  is  regarded  as  1  :  0-75,  Magnesium 
alkyl  and  aryl  bromides  are  less  sensitive  to  atmo¬ 
spheric  oxidation,  but  the  ratio  OH'  :  I'  increases  with 
dilution.  Measurement  of  the  oxygen  consumed  by 
magnesium  phenyl  bromide  gives  the  ratio  mols,  of 
Grignard  compound  :  atoms  of  oxygen  =  1  :  0*69.  The 
production  of  diaryls  during  the  auto- oxidation  of 
aromatic  Grignard  compounds  is  considered  doubtful. 


The  primary  reaction  between  magnesium  methyl 
iodide  and  oxygen  is  considered  to  be  the  formation 
of  a  complex  [MeMgl  ■  ■  *  30  •  *  ’  MeMgI>Et20] 
which  subsequently  decomposes  according  to  (a)  a 
unimoleeular  reaction  in  which  the  two  iodine  atoms 
are  replaced  by  oxygen,  giving  iodine,  which  reacts 
immediately  with  unchanged  magnesium  methyl 
iodide,  and  the  complex  [MeMg  •  *  •  30  *  *  * 
MgMe,Et20],  giving  MgO  and  Mg(OMe)2,  and  ( b )  a 
bimolecular  change  in  "which  the  complex  oxidises 
1  mol.  of  MeMgl  to  MeOMgl ;  in  the  residue 
[MeMgl  •  *  *  20  *  •  *  MeMgl, EtaO],  the  oxidation 
potential  is  so  diminished  that  expulsion  of  the 
iodme  atoms  does  not  occur  and  the  methyl 
groups  become  oxidised  to  me thoxy- residues.  In 
concentrated  solutions  (a)  and  (b)  are  concurrent, 
whereas  at  greater  dilutions  (b)  disappears.  Under 
all  conditions  ( b )  preponderates  with  bromides  on 
account  of  the  greater  affinity  of  bromine  for  mag¬ 
nesium.  Similar  views  may  be  developed  for  the 
auto- oxidation  of  magnesium  aryl  halides,  the  essential 
difference  lying  in  the  oxidation  of  the  ether,  which  is 

O'  * 

not  explained. 

The  gradual  decomposition  of  magnesium  methyl 
iodide  at  75°  (he.  cit.)  is  not  a  thermal  action  but 
is  due  to  insufficient  exclusion  of  air.  H.  Wren, 

Monomagnesium  derivative  of  acetylene.  V. 
Grignard,  L.  Lapayre,  and  T.  Faki  (Compt.  rend., 
1928,  187,  517 — 520). — The  magnesium  acetylenyl 
bromide  obtained  by  the  action  of  acetylene  on 
magnesium  phenyl  bromide  (Oddo,  A.,  1904,  i,  862 ; 
1908,  i,  748;  Zalkind  and  Rosenfeld,  A.,  1924,  i, 
1291)  affords  with  carbon  dioxide  15%  of  propiolic 
acid  and  with  ?i-butyl  bromide  at  80—90°,  29%  of 
true  hexinene  and  nearly  as  much  dibutylacetylcne. 
When  the  magnesium  phenyl  bromide  is  prepared 
with  excess  of  magnesium  aiid  ether  yields  of  39%  of 
true  hexinene  and  30%  of  s-decinene  can  be  obtained. 
If  the  acetylene  is  passed  in  under  pressure  (0*5  atm.) 
the  product  on  treatment  with  carbon  dioxide  affords 
28%  of  propiolic  acid  and  13%  of  acetylenedicarb- 
oxylic  acid.  Gentle  heating  and  special  agitation 
(cf.  A.,  1913,  ii,  1046)  similarly  give  a  product  yield¬ 
ing  62%  of  propiolic  acid  and  only  10%  of  the  acetyl - 
enedicarboxylic  acid.  Further  evidence  that  the 
product  is  an  equilibrium  mixture  of  the  mono-  and 
di-magnesium  acetylenyl  derivatives,  in  proportions 
depending  on  the  temperature  and  pressure,  is  afforded 
by  experiments  with  magnesium  ethyl  bromide. 
Excess  of  acetylene  under  normal  pressure  gives  a 
solution  containing  95%  of  the  dimagnesium  deriv¬ 
ative.  When  the  ether  is  partly  replaced  by  benzene, 
and  acetylene  is  passed  in  at  65°  and  0*5  atm.,  after 
4  hrs.  the  solution  contains  80—81%  of  monomag¬ 
nesium  derivative,  and  with  benzyl  bromide  affords 
70%  of  y-phenyl-Aa-propinene,  b.  p.  71— 73°/17  mm., 
nf>  1-53481,  df  0*931,  8%  of  dibenzylacetylene, 
m.  p.  80°,  and  12%  of  acetylene  (by  hydrolysis). 
In  ether  at  45°  the  absorption  is  more  rapid,  and 
after  50  min.  the  solution  contains  70%  of  mono¬ 
magnesium  derivative,  and  after  4  hrs.  85%.  With 
carbon  dioxide,  78%  of  propiolic  acid,  8%  of  acetyl - 
enedicarboxylic  acid,  and  5%  of  acetylene  are 
obtained.  At  —10°  absorption  is  theoretical  in 
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45  min.  and  with  allyl  bromide  the  product  gives 
in  75%  yield  allylacetylene,  b.  p.  41 — 42°,  n%  1-3653, 
r 0*777,  and  a  small  fraction,  b.  p.  120 — 125°, 
probably  y- ally  tally  lacelylene  (y-allyl-Aa-2)enten-&5- 
inene),  b.  p.  29°/ 17  mm.  The  absence  of  s-diallyl- 
acetylene  is  attributed  to  the  acidic  nature  of  the 
central  *CH2*  group  of  allylacetylene,  which  probably 
decomposes  the  dimagnesium  acetylenyl  derivative, 
giving  CH2!CH*CH(MgRr)*C:CH.  Butyl  bromide 
similarly  affords  butylacetylene,  b.  p.  71 — 72°,  d 17 
0*720,  ftg  1*402,  in  72%  yield.  Allylacetylene,  y- allyl- 
allylacetylene,  and  yy-diallylallylacelylene,  b,  p.  49°/ 
17  mm.,  have  been  obtained  by  Lespieau  (private 
communication)  by  the  action  of  allyl  halides  on 
monosodium  acetylide  in  liquid  ammonia. 

R.  Brightman. 

Action  of  acetylene  on  aryl-hydrocarbons  in 
presence  of  a  mercury  catalyst.  II.  J.  A. 
Reilly  and  J,  A.  Nieuwlanb  (J.  Amer.  Chem.  Soe., 
1928,  50,  2564—2566 ;  cf.  A.,  1924,  i,  156),— «a-DL 
aryleihanes  containing  the  following  aryl  radicals 


iodine,  methylene  iodide,  tetramethylcthylenc  di¬ 
bromide,  benzoyl  chloride,  oxygen,  and  sulphur,  but 
in  all  cases  only  more  or  less  pure  aaSS-tetraphenyl- 
butadiene  is  obtained  after  addition  of  water. 


OtS’DipIienylethylene  gives  a  potassium  derivative 
when  shaken  with  sodium-potassium  alloy  in  presence 
of  ether,  which  is  converted  by  alcohol  into  aa8S-tetra- 
phenylbutanc ;  treatment  of  the  metallic  compound 
with  iodine,  methylene  iodide,  or  tetramethylethylene 
bromide  unexpectedly  affords  as-diphenylethylene ; 
with  dry  oxygen  the  potassium  derivative  yields  the 

pi  pa  - 

compound ,  CH2<^'H  #qPj  >0,  m.  p.  (indef.)  171— 

180°.  as -Didiphenylylethylene,  m.  p.  204—205-5°, 
prepared  by  the  action  of  magnesium  methyl  iodide 
on  didiphenylyl  ketone  and  dehydration  of'  the 
product  by  glaeial  acetic  acid,  similarly  yields  a 
potassium  derivative  converted  by  alcohol  into 
oca M4eiradiphenylylbuiam,  m.  p.  234—235°;  attempts 
to  prepare  1:1:4:  4-tetradiphenylylcyefcbutane  were 
unsuccessful.  H.  Wren. 


have  been  prepared  :  n-propylphenyl- ,  b.  p.  192— 
194°/42  mm. ;  iso propylphenyl- ,  b.  p.  240— 245°/15 
mm. ;  n -bulylphenyl- ,  b.  p.  244 — 248°/37  mm. ; 
tert .-butyl/phenyl-,  m.  p.  94°,  b.  p.  212 — 214°/16  mm. ; 
a  -  me  thyl  -  n  -prop  ylphenyl  - ,  b.  p.  250— 252°/ll  mm. ; 
a-eihylp ropylp h enyl - ,  b.  p.  234 — 236°/29  mm.,  and 
a-methylisobutylphenyl- ,  b.  p.  225 — 228°/I3  mm. 
Di-  and  tri-phcnylme  thane,  diphenyl,  dibenzyl,  and 
naphthalene  fail  to  react,  but  tetrahydronaphthalene 
gives  a.<x-di- &v-letrah  ydro  naphthyletli-ane,  b.  p.  261— 
263°/16  mm.,  and  a  trace  of  a  cyclic  product.  The 
yields  of  diarylethanes  decrease  with  increasing  mol. 
wt.  and,  among  isomeric  compounds,  with  increasing 
length  of  side -chain.  H.  E.  F.  Notion, 

Ring  strain  and  radical  formation.  II.  G. 
Wittig  and  F.  von  Lupin  (Ber.,  1928,  61,  [R],  1627 — 
1634 ;  cf.  this  voL,  642). — Unsuccessful  attempts  to 
prepare  1:1:2: 2-tetraphenyl-c?/cfobutane  and  -cycle  - 
butene  are  recorded. 

Treatment  of  «aS8- tetraphenylbutane-  aS-diol  with 
boiling  acetic  and  hydrochloric  acids,  or  saturation  of 
its  solution  in  acetic  acid  with  hydrogen  bromide, 
affords  aoL§<$4etra})he?iyl-&.ay -butadiene,  m.  p.  201°,  also 
obtained  from  the  glycol  and  thionyl  chloride  in  chloro¬ 
form.  The  hydrocarbon  is  converted  by  the  suc¬ 
cessive  action  of  chlorine  in  carbon  tetrachloride  and 
methyl  alcohol  into  $y-dichloro-x$-dimethoxy-cta:S6- 
letraphenylbutane,  m.  p.  183°  (decomp.),  which  is 
reduced  by  sodium  in  amyl  alcohol  to  aaSS-tetra- 
phenylbutane,  converted  by  heat  into  $-chloro-<xcd>$- 
ietraphenyl-AaY -butadiene,  m.  p,  246 — 247°,  and 
oxidised  by  chromic  acid  to  3  :  \-dichloro-2  :  2  :  5  :  5- 
tei  raphenyliei  rah  ydro  fur  an,  m.  p.  280 — 281°;  3-cMoro- 
2:2:5:  o-teiraphenyl- 2  :  o-dihydrofuran,  from  the 
last  compound,  sodium,  and  amyl  alcohol,  has  m.  p. 
168 — 169°.  aaSS-Tetraphenylbutadiene  is  converted 
by  sodium-potassium  alloy  in  the  presence  of  ether 
into  the  strongly  coloured  dipotassium  derivative 
which,  with  alcohol  and  carbon  dioxide,  respectively, 
affords  a.!x884etrapkenyl-A$ -butene,  m.  p.  132—133°, 
and  <xa$84elraphenyl-AP-bulene’X$-dicarbozylic  acid , 
in,  p.  260—261°.  In  ethereal  suspension,  the 
metallic  derivative  is  immediately  decolorised  by 


Oxidation  in  the  benzene  series  by  gaseous 
oxygen,  IV.  Mechanism  of  slow  oxidation  of 
saturated  hydrocarbons.  H.  N,  Stephens  (J, 
Amer.  Chem.  Soc.,  1928,  50,  2523—2529 ) .—Oxidation 
of  xylene  at  102—104°  in  presence  of  acetic  anhydride 
gives  no  xylyl  acetate,  but  much  more  tolualdehyde 
than  is  obtained  from  xylene  alone,  on  account  of  the 
removal  of  traces  of  water.  Xylyl  acetate  does  not 
yield  tolualdehyde  under  these  conditions.  Similarly, 
ethylbenzene  and  acetic  anhydride  give  an  increased 
yield  of  acetophenone  but  no  a-phenylethyl  acetate. 
In  parallel  oxidations  at  122—124°  more  acetophenone 
is  formed  from  ethylbenzene  in  11  days  than  from 
phenylmethylcarbinol.  These  and  other  facts  (cf. 
A.,  1926,  1028 ;  1927,  48  ;  this  voL,  285)  indicate  that 
alcohols  are  not  intermediates  in  the  formation  of 
aldehydes  and  ketones  in  the  oxidation  of  hydro¬ 
carbons.  All  the  known  facts  are  explained  by 
assuming  that  the  following  scries  of  reactions  occurs  ; 
(a)  reversible  formation  of  a  molecular  aggregate  from 

1  mol.  of  hydrocarbon  and  1  mol.  of  oxygen,  (b) 
reversible  decomposition  of  the  aggregate  into  1  mol. 
of  water  and  an  unsaturated  residue,  and  (c)  irre¬ 
versible  transformation  of  the  unsaturated  residue 
into  an  aldehyde  or  a  ketone.  The  second  stage 
accounts  for  the  inhibitory  action  of  water  and  also 
for  the  absence  of  inhibition  in  the  oxidation  of  the 
isopropyl  group,  since  in  this  ease  methyl  alcohol  is 
eliminated  in  (6).  Oxidation  to  alcohols  under 
exceptional  conditions  is  explained  by  the  formation 
of  termolecular  aggregates.  H.  E.  F.  Notion, 

Alternating  reactive  positions  in  the  nucleus 
of  ferf.-butylbenzene.  J.  B.  Shoesmith  and  A. 
Mackie  (J.C.S.,  1928,  2334—2340) .—Malherbe  (A., 
1919,  i,  261)  and  the  present  authors  were  unable  to 
confirm  Senkowski’s  observation  (A.,  1890,  1296)  that 
both  ortho-  {b.  p.  247 — 248°/738  mm. ;  acetyl  deriv¬ 
ative  of  amino-compound,  m.  p.  159°)  and  para4ert,- 
butylbenzenes  are  produced  by  direct  nitration.  By 
the  further  nitration  of  p - ni tr o -tert. -butyl benzene  to 

2  :  4 - dini tr o r£. - b u ty lbenzene,  reduction  of  the  latter 
with  ammonium  hydrogen  sulphide  in  alcohol  to 
2-nitroA-amino-tei:t.-buiylbenzene,  m.  p.  55°,  and 


elimination  of  the  amino-group  o-nitro-tefX-butyl- 
benzene,  b<  p,  114 — 115°/10  mm.  or  250*5 °/765  mm,, 
-was  obtained ;  reduction  with  iron  and  hydrochloric 
acid  gave  0-amino4er£.«butylbenzcne  (acetyl  deriv¬ 
ative,  m.  p.  161°).  This,  together  with  the  observ¬ 
ation  that  only  o-  and  p  -iodo4erl.  -b  u tylbenzenes  react 
with  hydrogen  iodide  in  glacial  acetic  acid,  the  meta- 
compound  being  unaffected,  are  examples  of  the 
alternations  of  the  reactive  positions  in  the  nucleus 
of  tert  -butylbenzene.  p-Sitmderi .  -  butylbenzene  with 
'bromine  and  finely-divided  iron  at  1)0°  is  converted 
into  o-bromo-’p-nitro-tevt.-butylbenzene,  m,  p.  1)4*5“, 
which  with  iron  and  hydrochloric  acid  gives  2 -bromo- 
4 -amino *ierL-buiylbenzemt  b.  p.  153 — 155°/11  mm. 
{hydrochloride,  m.  p.  235°  (decomp.) ;  acetyl  deriv¬ 
ative,  m.  p.  142—143°];  o- bromo- tert . -butylbenzene, 
b.  p.  90— 98°/ 12  mm.,  was  obtained  from  the  last- 
named  by  elimination  of  the  amino-group.  Both 
o~iodo~  (prepared  from,  the  corresponding  amino- 
compound)  and  Q-bromo-tert.-bidylbenzene  react  with 
magnesium  and  carbon  dioxide  to  give  -butyl- 

benzoic  acid ,  ni.  p.  68*5°  (cf .  Tschitsehibabin,  Elgasine, 
and  Lengold,  this  voL,  404).  A.  I.  Vogel, 

Micro-identification  of  isomerides  and  homo- 
logues  in  mixtures.  I.  Three  isomeric  xylenes. 
M.  Magita  (Bull.  Cliem.  Soc.  Japan,  1928,  8,  191 — 
199)  — 2  :  4  :  6-Trinitro-m-xylene  in  alcoholic  solution 
gives  an  instant  intense  bluish-green  coloration 
(changing  to  dull  yellow  on  keeping)  on.  addition  of  a 
drop  of  potassium  hydroxide  solution,  whilst  2:3:5- 
trinitro-p- xylene  slowly  develops  an  orange  colour,  the 
solution  becoming  turbid  on  keeping  and  a  reddish- 
brown  deposit  is  formed.  In  acetone  solution  the 
colours  produced  are  respectively  dark  green  and 
reddishhrowm,  both  appearing  instantaneously,  but 
the  trinitro-m-xylene  is  almost  insoluble  in  hot 
acetone,  whilst  the  trinitro-p-xylene  is  freely  soluble. 
These  colour  reactions  may,  therefore,  be  used  to 
detect  the  presence  of  and  p -xylenes  in  mixtures 

if  compounds  such  as  trinitro-^-eumene,  2 : 4-di- 
and  2:4: 6-tri-nitro toluenes  which  give  similar 
colour  reactions  are  first  removed  by  extraction  with 
ether,  alcohol,  or  acetone,  in  which  the  trinitro- 
xylenes  are  only  sparingly  soluble.  Identification  of 
the  three  isomeric  xylenes  has  been  attempted  by  the 
polarisation-microscope  method  (Ernioh,  “  Lehrhuch 
der  Mikroehemie,”  2nd  Ed.,  1926,21).  For  this  pur¬ 
pose  the  tetrabromo-compounds  are  unsuitable,  but  m- 
and  p -xylenes  may  be  distinguished  by  examination  of 
their  trinitro -compounds,  2:4:  0-trinitro-m-xylene  in 
a-bromonaphthalene  having  ?il<N<n2  (nJf  n2f  and 
N  representing  the  refractive  indices  for  the  faster  and 
shorter  rays  in  the  crystal,  and  that  of  the  medium, 
respectively)  and  positive  elongation,  and  2:3:  5- 
trinitro-p-xylene  having  n1>Ar  and  negative  elong¬ 
ation.  Similar  examination  of  sodium  o-  and 
m-xylene-4-sulphonates  and  p-xylene-2-sulphonate 
enables  the  last  to  be  distinguished  from  o-  and 
m-compounds  by  its  refractive  indices  in  cedar  oil 
(?i1>A7),  but  the  o-  and  m- compounds  can  be  dis¬ 
tinguished  only  by  their  crystalline  form,  prismatic  and. 
rhombic  plates,  respectively,  the  value  of  nx  for  the 
former  being  lower  than  that  of  the  cedar  oil.  Applic¬ 


ation  of  these  methods  to  a  sample  of  commercial 
xylene  shows  the  absence  of  any  appreciable  quantity 
of  the  o-compound.  Contrary  to  the  principle  of 
the  technical  separation  of  p- xylene,  this  hydro¬ 
carbon  is  readily  absorbed  by  concentrated  sulphuric 
acid.  ~  J.  W.  Bauer. 

Introduction  of  the  benzyl  group  into  the 
benzene  nucleus  by  means  of  sulphonic  esters. 
Z.  Eoldi  (Bei\,  1928,  61,  [B]}  1609 — 1616;  cf.  A,, 
1927,  453). — The  introduction  of  the  benzyl  group 
into  the  benzene  nucleus  of  hydrocarbons,  phenols, 
phenolic  ethers,  carboxylic  esters,  and  aldehydes  is 
readily  effected  when  a  considerable  excess  of  them  is 
heated  with  benzyl  benzenesulphonate  in  the  absence 
of  solvent,  usually  at  1 10—140°.  The  yields  of  mono- 
substituted  derivatives  are  somewhat  restricted  by 
♦the  pronounced  tendency  towards  the  production  of 
di-derivatives  and  by  the  formation  of  q/cloparaftlns 
from  the  eliminated  benzylidene  group.  The  change 
is  considered  to  consist  in  the  primary  decomposition 
of  the  sulphonate  into  benzenesulphonic  acid  and 
benzylidene,  followed  by  union  of  the  latter  with  the 
benzenoid  compound,  giving  an  intermediate  dieye  lie 
cyclopropane  which  passes  into  the  benzyl  derivative. 
Benzene  yields  diphenylmethane  (80%)  and  a  mixture 
of  o-  and  p-dibenzoylbenzenes.  Toluene  affords  85% 
of  phenyl-p-tolylmefchane  (3  :  4'-dinitro-4»methyldi- 
phenylmethane,  m.  p.  142—143°)  and  di  benzyl  - 
toluenes.  Diphenylmethane  gives  a  small  yield  of 
o-dibenzylbenzene,  m.  p.  77—79°,  but  the  reaction  is 
complicated  by  the  production  of  much  cycloparaffin. 
Nitrobenzene  and  benzyl  benzenesulphonate  give  a 
very  dark  product  from  which  {1)3:  5-dinitrodiphe  mjl- 
methane,  m,  p.  183 — 185°,  is  isolated  in  small  amount 
(due  to  the  presence  of  dinitrobenzene  in  the  nitro¬ 
benzene  used) .  Phenol  yields  p-benzylphenol,  m.  p. 
83°,  o-b&nzytphenol,  b.  p.  303 — 307°,  and  a  small 
amount  of  benzyl  phenyl  ether,  b.  p.  284—286°. 
Anisole  affords  p -benzylanisole,  b.  p.  288—295°,  in 
77%  yield.  A  benzylated  benzaldehyde  could  not 
be  obtained.  Methyl  salicylate  is  converted  into 
methyl  6 -hydroxy -3 -benzylbenzoale,  m,  p.  79 — SO0* 
b.  p.  134—1 38°/l  mm*,  and  probably,  methyl 
2 -hyclroxy-3 - benzylbenzoate .  Tiglic  acid  does  not 
appear  to  unite  with  the  benzylidene  group.  Ethyl 
einnamate  is  transformed  into  a  mixture  of  the 
a-benzylcimiamate  and  (1)  ajkdibenzylcinnamate, 

H.  Wrex. 

Possible  isomerism  of  analogues  of  resolvable 
diphenyl  compounds.  J.  F,  Hyde  and  R.  Adams 
(J.  Amer.  Chem.  Soc.,  1928,  50,  2499— 2506).— If  the 
forces  preventing  free  rotation  in  the  resolvable 
diphenyl  compounds  are  entirely  mechanical  in 
nature,  derivatives  of  types  I  and  II  might  exist  in 

-^2 

(i.)  <  >-cr3:r4  <Qj)«CR3:R4  <ii.) 

R7 Rn 

enantiom orphic  forms  providing  R4  is  sufficiently 
large  to  interfere  with  the  o-substituents.  Attempts 
to  resolve  derivatives  of  these  types  (R4  being  oxygen) 
have  been  unsuccessful.  Bromomesitylene,  benzoyl . 
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chloride,  and  aluminium  chloride  in  carbon  disulphide 
yield  2-bro?no-4:-be?izoyhnesitylenei  in.  p.  48 — 49%  the 
ketonic  group  of  which  does  not  react  with  zinc  and 
ethyl  bromoacetate,  or  magnesium  phenyl  bromide, 
2-BromoA-j>-nitrobmsQylmesityleiiet  in.  p,  154 — 155°, 
prepared  similarly,  is  hydrogenated  (platinum)  in 
alcohol  to  2-bromo-4t-p-aminobenzoi/lmesitylenei  m.  p. 
138*  {hydrochloride),  an  azo- derivative,  m.  p,  203— 
205%  being  formed  as  a  by-product  in  ethyl  acetate. 
The  d-camjihoy'sulphonale,  m .  p.  175—200°  (decomp, )» 
of  this  amine  has  [a]l?  +13*7%  changing  in  several 
hours  to  +7*1%  in  chloroform.  This  is  probably  not 
due  to  stereoisomerie  change  (cf.  Pope  and  Read, 
J.C.S.,  1914,  105,  800),  since  aniline  d-eamphor- 
sulphonato  shows  a  still  greater  variation  ([a]0 
+33*3°  to  [a]D  +6*6°  in  chloroform),  2-BromoA- 
mm' -dinitrobenzoylniesitylene ,  m.  p.  160— 161*5%  is 
hydrogenated  to  2-5  romo  -  4  ■ -  m  m 1  -da  a  m  inoben  zoyl  - 
mesilylene,  m.  p.  168 — 169%  which  yields  a  d-campSor- 
eulphonaie ,  m.  p.  216 — 218°,  [a]D  +21*2°  or  20*2°  in 
chloroform,  decreasing  on  keeping.  Fractionation  of 
these  camphorsulphonates  gave  no  indications  of 
resolution  and  the  regenerated  amines  were  inactive. 
Attempts  to  obtain  an  optically  active  acid  from  the 
brucine  salt,  m.  p.  90—95°  (decomp.),  [a]D  — 21*3°  or 
19*9°  in  chloroform,  of  isopropyl  2-nitro-6-earboxy- 
henzoate,  or  from  brucine  3 ~nitro~2-{ 2f-hydroxy-p - 
tohioyl)benzoate,  m.  p.  160—165°  (decomp.),  [a]D 
+  18*3°,  were  unsuccessful.  The  anomalous  rotation 
of  the  latter  salt  and  that  of  quinine  4  : 4'-dimtrodi- 
plienate  (Kuhn  and  Albrecht,  A,,  1927,  876)  is 
probably  not  due  to  asymmetric  transformation,  but 
to  effects  such  as  those  observed  by  Hilditeh  (J.C.S., 
1911,  99,  224).  H.  E.  F,  Xotton. 

Hydrogenation  of  flnorene  under  pressure  in 
the  presence  of  nickel  or  osmium  with  addition 
of  cerium  and  thorium.  V.  S,  Sadikov  and 
A.  K.  Mickaxlov  (Ber.,  1928,  61,  [B],  1792—1796}.— 
Hydrogenation  of  flnorene  in  the  presence  of  osmium 
at  300"  and  165  atm.  original  pressure  proceeds  much 
more  rapidly  than  in  the  presence  of  nickel  (of. 
Ipatiev,  A.,  1909,  i,  466)  and  gives  a  small  proportion 
of  dodeealiydrollu orene  in  addition  to  deea  hydro - 
fluorene,  which  is  the  sole  product  when  nickel  is  used. 
Addition  of  cerium  dioxide  to  the  osmium  catalyst 
causes  an  extraordinary  enhancement  of  its  activity, 
the  yield  of  dodecahydro  flu  orene  attaining  about 
93%  at  800°  with  a  maximal  pressure  of  153  atm. 
With  thorium  dioxide  in  place  of  cerium  dioxide  a 
still  greater  activation  is  observed,  and  dodecahydro- 
flnorene  is  the  sole  product.  With  nickel  oxide 
hydrogenation  proceeds  slowly  and  yields  decahydro- 
fluorene  and  unchanged  flu  orene ;  addition  of  cerium 
dioxide  enormously  increases  the  activity  and  causes 
almost  exclusive  production  of  dodecaliydrofluorene. 
Thorium  dioxide,  on  the  other  hand,  greatly  diminishes 
the  activity  of  the  nickel  oxide  catalyst, 

H.Wrkn, 

a-Chloronaphthalene.  EL  Nitration.  P. 
Fkrrero  and  CL  Caflisch  (Helv.  Chian  Acta,  1928, 
11, 795— 812}.— Mononitration  of  a-ckloronaphthalene 
with  -nitric  ( d  1*4;  1*01  mols.)  and  sulphuric  acids  (2 
Rials.)  gives  a  mixture  of  l-chloro-4-,  -5-,  and  -S-nit-ro- 


naphthalenes.  The  proportion  of  the  1  :  5-derivative 
diminishes  with  rise  of  the  reaction  temperature  (at 
0—5°,  18*5%;  at  95°,  nil),  whilst  the  1  :  4-derivative 
increases  (4-7%;  63*5%).  The  amount  of  the 

1  : 8-compound  is  approximately  constant  (about 
36*5%),  A  detailed  study  of  numerous  methods  of 
nitration,  has  been  carried  out  and  the  results  show  that 
the  isomer  ides  can  be  obtained  in  varying  amounts  : 
1  :  +,  34*4—63*5% ;  1:5-,  0—21*5% ;  1%  S-,  30*6— 
65*2%. 

Determination  of  the  amounts  of  the  above 
isomerides  in  a  mixture  is  not  possible  by  physical 
methods.  The  following  method  was  used.  Treat¬ 
ment  of  the  mixture  with  a  10%  solution  of  ammonia 
in  ethylene  glycol  at  150—160°  removes  the  1  ; 4- 
isomeride  as  the  corresponding  amine,  Sulphonation 
of  the  residue  with  sulphuric  acid  monohydrate  at 
95""  for  3  hr s,  effects  the  removal  of  the  major  part  of 
the  8 - ni tro - derivative ,  the  5-nitro -compound  being 
unaffected.  H.  Burton. 

Clilorodecalin  [chi  or  o&eeahydr  onaphthalene] . 
P.  Ferrero  and  M.  Fehlmakn  (Helv.  Ghim.  Acta, 
1928,  11,  763 — 776). — A  modified  Gy  sin  apparatus 
(A.,  1926,  389)  is  described  for  chlorinating  deea- 
hydronaphthalenc  in  an  atomised  state.  The  maxi¬ 
mum  yield  of  2-chlorodecahydro naphthalene  (about 
40%)  is  obtained  in  presence  of  0*5%  of  iodine  and 
by  repeated  and  rapid  passage  of  the  hydrocarbon 
through  the  chlorinating  chamber.  2-ChIorodeca- 
hydronaphthalene  is  converted  by  fusion  with 
potassium  hydroxide  at  150—160°  into  decahydro-p- 
naphthol,  but  does  not  give  recognisable  products 
when  heated  with  amines.  Condensation  of  2-phenyl - 
decahydronaphthalene,  h.  p,  163 — 164°/13  mm., 
dli  0*9799,  nVI  1*5419  (2-p-tolyl  derivative,  h,  p.  178 — 
180+12  mm.),  with  phthalic  anhydride  in  presence  of 
aluminium  chloride  and  carbon  disulphide  gives  a 
small  amount  of  2  :  3 ' - [3 -decahydro napli thyibe nzoyh 
benzoic  acid ,  m.  p,  184—186° :  with  p-ehlorophenol, 
quinol,  or  benzoic  acid  and  ehiorodecaliyd.ro- 
naphthalene,  or  with  benzoyl-  and  chlorobenzoyl- 
benzoic  acids  and  decahy dronaphth a lone,  no  recognis¬ 
able  products  were  obtained. 

Chlorination  of  benzene  by  the  above  process  gives 
a  mixture  of  polyhalogenated  benzenes,  whilst 
naphthalene  in  carbon  tetrachloride  solution  gives 
under  favourable  conditions  a  65%  yield  of  a-ehloro- 
naphthalene.  H.  Burton. 

Attempt  to  prepare  p-diphenylene.  A.  0. 
Sircar  and  J.  N,  Majumbam-  fJ.  Indian  Chem.  Soc., 
1928,  5,  417—418;  cf.  A,,  1927,  50).— When  4  :  4+fb 
iododiplienyl  is  heated  with  copper  powder  at  300— 
310°  lor  15  hrs,  in  a  sealed  tube,  tetmphemjiene$  €%4Hlfif 
m.  p,  304 — 305°,  is  formed.  If  the  reaction  m  carried 
out  at  280—300°  for  5—6  hrs.  in  presence  of  a  small 
quantity  of  water  diphenyl  is  obtained. 

H.  Burton. 

Constitution  and  synthesis  of  rubicene.  W. 
Soxclenk  and  M.  Karplas  (Ber»,  1928,  61,  [i?]»  1675— 
1680). — 9  :  1 0 -Dipkenylantkr  a ce no,  m.  p.  240°,  is 
obtained  by  the  action  of  calcium  hydride  on  boiling 
benzophenone,  the  product,  CHPh2«G*Ca*0'CHPh2> 
being  probably  formed  intermediately.  Phenyl 
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diphenylyl  ketone  under  similar  conditions  at  300° 

affords  9  :  1 0 -  didipheny  lylant  hra  eene 
(I),  m.  p,  considerably  above  300°, 
identical  with  rubicene  obtained  by 
the  distillation  of  diphenic  acid  with 
alkali  hydroxide  (cf.  Pummerer,  A., 
1912,  i,  182).  The  hydrocarbon  is 
prepared  synthetically  by  converting 
anthraquinone  by  means  of  magnes¬ 
ium  p- diphenyl  iodide  into  9  :  10-ch- 
hydroxy  -  9  :  10  -  didiphenylyldihydro  - 
{!.)  anthracene,  m.  p.  29°,  which  is  reduced 
by  boiling  formic  acid.  Boiling 
fluorcnone  and  calcium  hydride  also  yield  rubicene. 
The  reaction  does  not,  however,  appear  generally 
applicable,  since  anthracene  derivatives  are  not 
obtained  from  Michler’s  ketone  or  4  :  4'-dimethoxy- 
benzophenonc.  Acetophenone  and  calcium  hydride 
afford  1:3: 5-triphenylbenzene,  in.  p.  171—172°, 
and  a  substance,  G21H20O,  m.  p  1G5— 165-5° 

H.  Ween. 


Arylamine  salts  of  the  naphthalenesulphonic 
acids.  V.  Acetylation  of  Peri?  Laurent,  and 
Bronner  acids  and  the  arylamine  salts  of  their 
acetyl  derivatives.  R.  B.  Forster,  T.  H.  Hansoh, 
and  R.  Watsoh  (J.S.C.I.,  1928,  47,  155— 157t).— 
Peri  acid  (a-naphthylamine-8-sulphonic  acid),  Laurent 
acid  (a - naph thy lamine - 5 -sulphon ic  acid),  and  Bronner 
acid  (p-naphthylamine-6-sulphonic  acid)  behave  in 
the  same  manner  towards  arylamincs  as  naphthionic 
acid.  They  do  not  form  arylamine  salts  unless  the 
amino -group  is  acetylated  first,  showing  that  the 
inhibiting  action  of  the  amino -group  on  arylamine 
salt  formation  is  independent  of  the  relative  positions 
of  the  sulphonic  groups. 

All  these  acids  are  acetylated  readily  by  acetic 
anhydride  in  the  presence  of  pyridine.  The  free 
acetamidosulphonic  acids  arc  easily  hydrolysed, 
especially  in  the  presence  of  dilute  mineral  acid ;  the 
sodium  and  potassium  salts  are  quite  stable  and  may 
be  purified  by  recrystallisation  from  water.  The  pure 
naphthylaminesulphonie  acids  may  be  obtained  by 
hydrolysing  the  alkali  salts  of  the  pure  acetyl  deriv¬ 
atives  with  dilute  hydrochloric  acid.  The  acetyl  deriv¬ 
atives  readily  yield  arylamine  salts,  most  of  which  are 
well-defined  crystalline  substances  with  definite  m.  p. 
They  are  easily  hydrolysed  by  either  alkali  hydroxide 
or  mineral  acid,  but  may  be  purified  by  recrystallis- 
ation  from  dilute  acetic  acid. 

1- Aeetamidonaphthalene-8-sulphonic  acid  forms 
arylamine  salts,  with  m.  p.  as  follows aniline,  273°; 
o-toluidine,  198° ;  p-toluidine,  267° ;  ^-cumidine, 
257° ;  a-naph  thy  lamine,  242° ;  benzidine,  287° 
(decomp.);  tolidine,  267°  (decomp.);  dianisidine ; 
p-chloroaniline ;  p-nitro-o-toluidine,  277°  (decomp.). 

1  -  Ac  etamidonaphthalene- 5 -sulphonic  acid  gives 
salts  with  m.  p.  as  follows  :  aniline,  344°  (decomp.) ; 
o-toluidine,  259° ;  p-toluidine,  255° ;  a-naphthylamine, 
indef. ;  p -naphthy lamine ,  280° ;  benzidine,  322° 
(decomp.) ;  tolidine,  307°  (decomp.) ;  dianisidine, 
328°  (decomp.) ;  ^-cumidine,  p-chloroaniline,  and 
p-nitro-o-toluidine,  no  m.  p. 

2- Acetamidonaphthalene-6-sulphonic  acid  forms 
salts  with  m,  p.  as  follows  :  aniline,  256°:  o-toluidine, 
262°;  p-toluidine,  243°;  ^-cumidine,  277°; 


a-naphthylamine,  258° ;  p-naphthylamine,  262° ; 
benzidine,  246°;  tolidine,  315°  (decomp.) ;  p-ehloro- 
aniline,  275°;  p-nitro-o-toluidine,  287°  (decomp.); 
o-anisidine,  230" ;  o-phenetidine,  225° ;  m-bromo- 
aniline,  249°;  p-bromoaniline,  267°  (decomp.). 

Arylamine  salts  of  the  naphthalenesulphonic 
acids,  VI.  Salts  of  Koch  acid,  11  HM  acid, 
and  chromotropic  acid,  R.  B.  Forster  and  D.  H. 
Mosey  (J.S.C.I.,  1928,  47,  157— 159t).— Koch  acid 
(a-naphthylamine- 3  :  6  :  S-trisul phonic  acid)  forms 
salts  with  arylamines,  containing  1  mol*  of  Koch  acid 
to  2  mols,  of  monoamine  or  1  mol.  of  a  diamine.  Tlio 
third  sulphonic  acid  gi‘oup  forms  an  inner  salt  with 
the  amino-group.  In  “  H  JJ  acid  ( 1  -amino-8-naphthoh 
3  :  6-disulphonic  acid)  only  one  of  the  sulphonic  acid 
groups  takes  part  in  arylamine  salt  formation.  The 
salts  with  diamines,  therefore,  consist  of  2  mols.  of 
“  H  5,1  acid  and  1  mol,  of  the  diamine,  and  those  with 
monoamines  of  1  mol.  of  “  H  acid  and  1  mol.  of  the 
monoamine.  In  chromotropic  acid  (1  :  S- dihydroxy- 
naphthalene -3  :  6-disulphonic  acid),  which  contains 
no  basic  group,  both  sulphonic  acid  groups  are  free  to 
take  part  in  arylamine  salt  formation. 

The  majority  of  the  arylamine  salts  of  Koch  acid 
and  chromotropic  acid  are  extremely  soluble  in  water 
and  to  a  smaller  extent  in  alcohol.  Those  of  “  H  ”  acid 
are  only  sparingly  soluble  in  either  water  or  alcohol. 
It  is  pointed  out  that  the  capability  of  a  sulphonic 
acid  group  to  take  part  in  arylamine  salt  formation 
depends  on  the  stability  of  its  sodium  salt  in  dilute 
mineral  acid  solution. 

The  salts  of  Koch  acid  described  have  the  following 
m.  p.  :  aniline,  312° ;  o-toluidine,  304° ;  p-toluidine, 
292° ;  wi-xylidine,  284° ;  o-anisidine,  290° ;  p-anisidine, 
287° ;  a-naphthylamine,  312° ;  fF  naphthyl  amine, 
322°  (all  decomp.) ; '  benzidine,  decomp.  348°  ;  tolidine, 
deeomp.  345° ;  dianisidine,  decomp,  339°. 

The  corresponding  salts  of  “  H  J>  acid  all  decompose 
without  melting  between  320°  and  345°  (p-nifcro-o- 
toluidine  salt,  286°).  The  salts  of  chromotropic  acid 
have  the  following  m.  p.  (decomp.)  :  aniline,  300° ; 
o-toluidine,  290° ;  p-toluidine,  308° ;  m-xy  lidine,  307° ; 
a-naphthylamine,  311° ;  6-naphthylamine,  293° ; 
benzidine,  decomp.  312°. 

Nitration  of  substituted  tertiary  aromatic 
amines.  G.  R.  Clemo  and  J.  M.  Smith  (J.C.S., 
1928,  2414 — 2422). — p-Chloro-  and p-bromo-dimethyl- 
aniline  when  nitrated  in  concentrated  sulphuric  acid 
give  a  good  yield  of  almost  pure  m-nitro- derivative 
(purity  improved  by  the  presence  of  carbamide),  but 
when  nitrated  in  dilute  sulphuric  acid  yield  the  pure 
o-nitro-compound ;  the  latter  reaction  is  inhibited 
in  the  presence  of  carbamide.  It  is  found  that  the 
change-over  from  o-  to  m-nitration  is  not  a  gradual 
process,  but  occurs  between  the  sulphuric  acid  con¬ 
centrations  of  86%  and  90%.  p-Mefchyldimcthyl- 
aniline,  tetramethylbenzidine,  pp'-  tetramethyldi- 
aminodiphenylmcthane,  and  y-dinuthijlaminobenzyl 
alcohol  (see  this  vol.,  1239)  are  nitrated  in  the 
ra-position  in  concentrated  sulphuric  acid,  but  readily 
yield  o-ni  tr  o - deri va ti ves  with  dilute  sulphuric  acid 
in  the  presence  of  carbamide.  Further  nitration  and 
the  ultimate  effect  of  fuming  nitric  acid  on  p-bromo- 
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dimethylaniline  arc  recorded.  The  following  are 
described  :  4-chloro-2-nitrodimethylaniline,  m.  p.  56°, 
converted  by  iron  and  hydrochloric  acid  into  4-chloro- 
2-ciminod imethylaniline ,  b.  p.  158°/22  mm.  (acetyl 
derivative,  m.  p.  90°) ;  4 - chlor o -  3  -ni trodime thy  1  - 

aniline,  m.  p.  79° ;  4-chloro-Z-aminodimetliylaniline, 
m.  p.  54°  (acetyl  derivative,  m,  p.  97°);  4-bromo-2- 
nitrodimethylaniline,  m.  p.  64°  (lit.  72°);  4-bromo- 
2-aminodimethylaniline ,  b.  p,  165°/23  mm.  (acetyl 
derivative,  m.  p.  111°);  4  -  b  romo- 3  -  n  Ur  oil  imethyl- 

aniline,  m.  p.  93-5° ;  3  :  3'-dinitro-4  :  4'-tetramethyl- 
d iami nodipheny lmeth an e ,  in.  p.  121°  ;  3  :  3'-dinitro- 
tetramethylbenzidine,  m.  p.  188°.  Nitration  of 
4-bromo-2-nitrodimethylaniline  with  dilute  nitric 
acid  yields  4-bromo-2  :  Q-dinitrodimethylaniline ,  m.  p. 
118°,  together  with  4-bromo-2  :  §-dinitrophenylmelhyl- 
nitrosoamine,  m.  p,  124°  (preferably  prepared  by 
direct  di nitration  of  4-bromodimethylaniline  in  dilute 
sulphuric  acid),  converted  by  alcoholic  hydrogen 
chloride  into  4-bromo-2  :  6-dinitromethylan iline ,  m.  p. 
104—105°,  and  by  fuming  nitric  acid  into  4-bromo- 
2  :  6 - dinitrophcnylmethylnitroamine,  m.  p.  113— 
114°  (lit.  110°);  treatment  with  fuming  nitric  acid 
for  a  longer  period  yields  2:4: 6-trinitroplienyl- 
methylnitroamine  (tetryl),  m.  p.  127°.  4-Bromodi- 
methylaniline  when  nitrated  in  concentrated  sulphuric 
acid  at  40°  yields  4-bromo-3  :  6-dinitrodimethyb 
aniline,  m.  p.  107°  (lit.  108°),  and  with  fuming 
nitric  acid  4-brorao-2  :  3  :  6 -tri ni t r oph eny  Imethy  1  - 
nitroamine,  m.  p.  158°  (lit.  165°). 

C.  W.  Shopper. 

Nitro-derivatives  of  dibenzylaniline.  R.  D. 
Desai  (J.  Indian  Chem.  Soc.,  1928,  5,  425 — 431). — 
Nitration  of  dibenzylaniline  with  nitric  and  acetic 
acids  at  5°  gives  mainly  p-nitrodibenzylaniline 
together  with  a  small  amount  of  the  o-nitro-deriv- 
ative.  If  an  excess  of  nitric  acid  is  used  some  2  :  6-di- 
nilrodibenzylaniline,  m.  p.  107°,  accompanies  the 
2  :  4-dinitro-deiivative,  m.  p.  103—104°  (cf.  Pinnow 
and  Wiskott,  A.,  1899,  i,  500).  These  din  it  ro- com¬ 
pounds  are  decomposed  by  heating  with  acetic  an¬ 
hydride  and  concentrated  hydrochloric  acid  to  the 
corresponding  dinitroanilines.  Reduction  of  p-nitro- 
dibenzylaniline  with  zinc  dust  and  hydrochloric  acid 
in  alcohol  solution  gives  p-aminodibenzylaniline, 
m.  p.  89—90°  (acetyl  derivative,  m.  p.  137—138°; 
benzoyl  derivative,  m.  p.  166°),  which  condenses 
normally  with  benzaldehyde  to  give  the  corresponding 
benzylidene  derivative,  m.  p.  166—167°  {hydrochloride ; 
dibromide,  m,  p.  220—225°  (decomp,)],  and  not  the 
substituted  amino- carbinol  (cf.  Matzudaira,  A.,  1887, 
812).  wi-Nitroaniline  condenses  with  benzyl  chloride 
in  presence  of  sodium  acetate  and  a  trace  of  iodine 
at  125—130°  to  give  m-nitrodibenzylaniline,  m.  p. 
73—74°  (hydrochloride,  m.  p,  140 — 142°),  reduced  to 
m-aminodibenzylaniline  (acetyl  derivative,  m.  p.  143— 
144°;  benzoyl  derivative,  m.  p.  171 — 172°),  which 
affords  a  benzylidene  derivative,  m.  p.  156 — 158° 
[hydrochloride,  m.  p.  195°  (decomp.) ;  dibromide ,  m.  p. 
196—198°  (decomp,)].  p-Aminobenzylanilinc  (acetyl 
derivative,  m.  p,  141—142°;  benzoyl  derivative, 
in.  p.  182—183°)  yields  a  benzylidene  derivative, 
m.  p.  92 — 93°  [hydrochloride,  m.  p.  170—172°;  di¬ 
bromide,  m.  p.  210°  (decomp.)  after  sintering  at  200°]. 
o-Aminodibenzylaniline  (acetyl  derivative,  m.  p. 


121—122°;  benzoyl  derivative,  m,  p.  155 — ’156°)  is 
described.  H.  Burton. 

Action  of  sulphur  monochloride  on  diphenyl- 
amine,  and  the  preparation  of  trithiodiphenyl- 
amine  and  of  other  diphenylamine  derivatives 
from  diphenylamine.  E.  I.  Orlov  (Ukraine  Chem, 
J*,  1928,  3,  17 1 — 175). — Sulphur  monochloridc  reacts 
at  the  ordinary  temperature  with  diphenylamine  to 
yield  a  precipitate  of  trithiodiplienylamine, 

C  H 

S3<p6  j  j4>NH,  whilst  dithiodiphenylamine  remains 

in  solution.  The  former  product,  when  nitrated, 
yields  di-(p-hydroxy-Q-nitrophenyl)amine ,  which  is 
reduced  to  the  corresponding  amino -compound. 
The  nitro -derivative  forms  a  tetrammine  salt  with 
ammonia,  which  dyes  wool  a  red  colour. 

R.  Trtjszkowski. 

Manufacture  of  2  :  3-  and  2  :  5-dichloroaceto- 
p-toluidides  and  -p-toluidines.  I.  G.  Farbenind. 
A.-G. — See  B.,  1928,  704, 

Ring  formation.  IL  Constitution  of  mono- 
ph th alylb enzidin e .  III.  Condensation  of  benz¬ 
idine  with  dibasic  acid  anhydrides,  A.  C, 
Sir  car  and  P.  R.  Sen-Gupta  (J.  Indian  Chem.  Soc,, 
1928,  5,  397—399,  401— 404).— II.  When  mono- 
phthalylbenzidine  is  treated  with  benzaldehyde, 
salicylaldehyde,  or  m-nitrobenzaldchyde  in  boil¬ 
ing  nitrobenzene  the  corresponding  benzylidene, 
m.  p.  above  300°,  salieylidene,  m.  p.  297°,  or 
m-nilrobenzylidene,  m.  p.  280°,  derivative  is 
obtained  (cf.  Lc  Fevrc  and  Turner,  A.,  1926,  1131). 
Diazotisation  and  treatment  with  0-naphthol  affords 
A.'-phthalimidodiphenylylazo-fi-naplitliol,  m.  p.  273— 
275°.  The  presence  of  a  free  amino -group  is  thus 
definitely  established. 

III.  Dibasic  acid  anhydrides  condense  with  benz¬ 
idine  to  form  monosubstituted  derivatives  of  the 
type  R:C202:N-C6H4-CgH | ’NH2 .  Naphthalylbenzidine , 
m.  p.  above  300°  (benzylidene,  m.  p.  297°,  salieylidene, 
m.  p.  283°,  and  m-nitrobe?izylidene}  m.  p.  299°,  deriv¬ 
atives),  camphorylbenzidine,  m.  p.  190°,  and  quinol- 
inylbenzidine,  m,  p.  above  300°,  are  described,  Tol- 
idine  and  quinolinic  anhydride  afford  4 '-aminodi- 
tolylylquinolinamic  acid ,  m.  p.  231°,  whilst  benzidine 
and  diphenic  anhydride  give  4 ' -aminodiphenyly Idi- 
phenamic  acid ,  m.  p.  199°.  Dinapliihalylbenzidine, 
m.  p.  above  300°,  is  described.  H.  Burton. 

Action  of  diazo-salts  on  aromatic  sulph on- 
amides*  II.  Mechanism  of  the  reaction  and 
constitution  of  the  diazosulphonamides,  A.  Key 
and  P.  K.  Butt  (J.C.S.,  1928,  2035—2040).— The 
reaction  R-S02-NH,+R'*N?X — R*S02-NH-N:NR' 

(I) - ^R-S0oH+R,'N3  readily  takes  place  in  presence 

of  alkali  even  at  lowr  temperatures  (ibid,,  1921,  119, 
2088).  Investigation  of  the  mechanism  (where  R= 
p-tolyl,  R'— Ph)  shows  that  this  is  not  a  case  of 
true  migration  of  the  hydrogen  atom  from  the 
nitrogen  to  the  oxygen,  followed  by  fission  into  the 
two  final  products,  since  when  the  pure,  dry  dlazo- 
sulphonamide  is  heated  alone  or  in  a  non-ionising 
solvent  at  a  temperature  above  its  decomposition 
point,  conversion  into  the  azoimide  fails  to  take 
place.  An  electronic  interpretation  is  therefore 
offered.  It  is  suggested  that  the  hydrogen  in  the 
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diazDSulphonamitle  (I)  is  incipientiy  ionised  because 
of  the  strong  electron  attraction  actuated  by  the 
neighbouring  positive  charges.  The  proton  is  re¬ 
moved  as  water  and  the  complex  ion  R-SOyN-NINR/ 
(II)  then  undergoes  further  change  due  to  the  prox¬ 
imity  of  the  positively- charged  sulphur ;  the  latter 
appropriates  the  two  electrons  between  the  sulphur 
and  the  nitrogen  and  fission  into  the  sulphinate  ion 
R-SOP  and  R/*X3  then  takes  place.  The  diazo- 
sulphonamide  reacts  with  acid  hydrolytic  agents, 
forming  only  R»S0.vNHo  and  R'*OH,  but  no  R'dSOBU. 
In  this  case,  ionisation  to  II  again  takes  place  and 
the  two  lone  pairs  of  electrons  in  the  nitrogen  atom 
then  appropriate  two  hydrogen  ions,  completing  the 
system  R*S02#NHo  and  leaving  a  positive  ion  R'X*N 
which  is  responsible  for  the  formation  of  the  phenol. 
When  the  diazosulplionamide  is  methylated  in  the 
cold,  only  one  nionomethyl  derivative  is  formed. 
This  substance  yields,  on  reduction,  R*SOo*NHo, 
ammonia,  R'dSTIMe,  R'-NMe-NHo,  and 
R'KMcKIN’NMeR',  and  must  therefore  have  the 
constitution  R*S0oN.’N*NMeR'  (III).  In  this  case, 
velocity  of  methylation  is  much  greater  than  that  of 
the  reaction  yielding  the  azoimide,  and  it  is  accord¬ 
ingly  the  substance  R#S02*NH#NINR'  and  not  the 
ion  which  reacts.  The  R*S02-NH«N:NMe-R'X  first 
formed  is  converted  by  elimination  of  II X  into  III. 
The  isomeric  methvl  derivative  RSOt>dSMe*N!NR', 
prepared  from  R*SO.vNHMe  and  R'-N2C1,  yields,  on 
reduction,  B/-NH2  and  R'-NH-NH2.  M.  Clark. 

Azo  dyes  from  acetoacetanilides .  H.  E.  Fierz- 
Davxd  and  E.  Ziegler  (Hclv.  China.  Acta,  1928,  11, 
776 — 786) . — Acetoacetanilides  are  prepared  from  ethyl 
acetoacetate  and  anilines  in  presence  of  xylene  and 
a  small  amount  of  pyridine.  When  these  are  treated 
with  diazotised  sulpliaiiilic  acid  or  other  anilines, 
azo  dyes  of  the  form  S03H-C6H4-NaT-CHAc-C0-NHAr 
arc  obtained,  which  when  reduced  with  stannous 
chloride  and  hydrochloric  acid  regenerate  the  aniline 
(or  its  reduction  product)  and  yield  2  :  5 -dimethyl ~ 
diliy  dropyra  zin e - 3  :  6-dicarboxydianilidcs.  The  fol¬ 
lowing  are  described  ;  di anilide,  m.  p.  218°  (decomp.) ; 
di-o-toluidide,  in.  p.  236—237°;  dbp-toluidide,  in.  p. 
227—228°;  di-m-xylidide,  m.  p.  190°;  di-o-anisidide, 
in.  p.  231° ;  di-o-chloroanilide,  m.  p.  197°,  and  di- 
2  :  5-dichloroan Hide,  m.  p.  215°. 

Reduction  of  the  “  Hansa  yellow  ”  dyes  G,  GA, 
3G,  5G?  10G,  and  R,  and  identification  of  the  sub¬ 
stituted  anilines  and  dihydropyrazines  obtained 
indicate  that  these  dyes  are  prepared  from  the 
following  diazotised  anilines  and  acetoacetanilides  ; 
G  and  GA,  3-nitro-p-toluidine  and  acetoaeetanilide ; 
3G,  4-chloro-o-nitroaniline  and  acetoaeetanilide ;  5G, 
o-nitroaniline  and  acetoaeetanilide ;  10G,  4-chloro-o- 
nitroaiiiliiie  and  acetoacet-o-chloroanilidc ;  R,  2:5- 
dichloroaniline  and  1  -phenyl- 3- methyl- 5-pyrazolone . 

H.  Burton. 

Superheating  of  phenyl  Bp -dimethyl acrylate. 
8.  Skrabp  (Ber.,  1928,  61,  [J3],  1665— 1666).— The 
production  of  o-  p  p-  dimethyl acroylphenol  by  super¬ 
heating  phenyl  pp -dimethylacrylate  is  confirmed  (cf. 
Skrnup  and  Beng,  A.,  1927,  500).  The  inability  of 
von  Auwers  (this  vol.,  407)  to  repeat  this  observation 
is  probably  due  to  insufficient  regard  to  the  very 


narrow  limits  of  temperature  within  which  the 
change  occurs.  H.  Wren, 

Additive  compounds  of  phenols  and  ammonia. 

III.  System  phenol-ammonia .  E.  Reiner  and 
0.  Agathon  (Helv.  Chim.  Acta,  1928,  11,  922— 
925 ;  cf.  A.,  1926,  1241;  1927,  1181).— This  system 
has  now  been  studied  by  the  manometric  method. 
The  results  are  not  as  conclusive  as  in  previous 
systems  examined  by  this  method,  since  no  flat 
portion  is  obtained  on  the  curve  of  pressure  against 
volume  of  ammonia  introduced.  This  is  attributed 
to  a  liquefaction  of  the  phenol  which  occurs  when 
brought  in  contact  with  ammonia.  Support,  how¬ 
ever,  is  obtained  for  the  view,  advanced  previously, 
that  a  compound  PhOHjNEL  is  formed. 

R.  X.  Kerr. 

Additive  compounds  of  phenols  and  ammonia. 

IV.  Ammoniation  of  naphtkols,  dihydroxy« 
benzenes,  hydroxybenzoic  acids,  hydroxy- 
anthr aquinones ,  dihydroxy anthraquinones ,  and 
o-nitrophenol  ;  heats  of  ammoniation,  E. 
Briner  and  A.  More  (Helv.  Chim.  Acta,  1928,  11, 
926 — 944 ;  cf.  preceding  abstract) . — The  manometric 
method  of  investigation  lias  been  extended  to  the 
systems  of  the  above  compounds  with  ammonia. 
Satisfactory  curves  have  been  obtained  in  all  cases 
except  with  salicylic  acid,  which,  like  phenol,  liquefies 
in  contact  with  ammonia.  The  dissociation  pressures 
of  the  ammoniates  formed  have  been  measured  and 
their  heats  of  formation  from  the  original  substance 
and  ammonia  have  been  calculated  from  the  dis¬ 
sociation  pressures  at  two  different  temperatures ; 
these  are  signified  by  Q  expressed  per  g.-mol.  Proof 
of  the  formation  of  the  following  has  been  obtained ; 
a-naphthol  monoammoniate ;  p- naphthol  semiammoni- 
ate ,  C1oH7*OH,0-5NH3,  crystalline,  Q=5  kg. -cal. ; 
p -naphthol  monoammo n iaie,  Q= 9  kg. -cal.  The  three 
dihydro  xybenzenes  form  mono  am  moniates  very 
readily  and  also  diammoniates,  the  stabilities  of 
which  increase  from  o-  to  p- ;  pyrocatechol  mono - 
ammoniate,  needles,  Q=  13  kg.-eal. ;  pyrocatechol  di- 
ammoniate ,  unstable,  Q= 18  kg.-eal.;  quinol  di - 
ammoniate ,  crystalline.  The  three  hydroxybenzoic 
acids  form  monoammoniates  very  readily ;  the  m-  and 
p -acids  form  diammoniates  at  low  pressures,  but  the 
o-  requires  a  pressure  of  2  atm .  at  20°;  the  heats 
of  formation  of  the  diammoniates  arc  o-,  5  kg.-eal. ; 
m-,  7*5  kg.-eal. ;  p~,  8*5  kg, -cal.  The  mono-  and 
di- hydroxy  anthraquinones  form  very  stable  mono¬ 
ammoniates  :  aL-hydroxyanthraqidnom  monoammoni- 
aie ,  deep  red ;  p  -hydroxy ant Jiraq  uinone  monoammoni¬ 
ate,  yellowish-red ;  alizarin  monoammoniate,  violet, 
Q—5  kg.-eal. ;  quinizarm  monoammoniate,  violet ; 
hystamrin  monoammo niaie^  deep  red.  The  dissoci¬ 
ation  pressures  of  the  mono-  and  tri- ammoniates  of 
o-nitrophenol,  already  described,  have  been  deter¬ 
mined  at  several  temperatures ;  the  heats  of  formation 
are  respectively  17*6  and  33*6  kg.-eal, 

R.  N.  Kerr. 

Chloro-o-xylenols .  II.  S-Chloro-o-^xylenol, 
the  dichloro-o-4-xylenols,  and  4 :  5-dichloro-*o-3~ 
xylenoL  L.  E.  Hinkel,  E.  E.  Ayling,  and  L.  C, 
Sevan  (J.G.S.,  1928,  2529—2533;  cf.  ibid,,  1923, 
123,  2968).— Syntheses  of  five  of  the  eight  remaining 
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chloro-o-xylenols  arc  described.  3-Benzeneazo-o-4- 
xylenol  was  reduced  to  3 -amino - o - 4 -xylenol ,  m.  p. 
126°,  from  which  3-chloro-oA-xylenol,  m.  p.  27° 
{benzoyl  derivative,  m.  p.  87 °),  was  obtained.  Nitra¬ 
tion  of  5 - ehloro - o - 4 - xy  lenol  gave  5-e7daro-3-?u7r0-o-4- 
xylenol,  m.  p.  127-5°,  which  was  reduced  to  o-chloro- 
3-amino-oA-xylenol,  m.  p.  175°.  Attempts  to  replace 
the  amino-group  by  chlorine  in  the  last  compound 
led  to  a  mixture  of  ehloroxylenols  from  which  only 
3  :  5-dichloro-oA-xylenol,  m,  p.  52°  {benzoyl  derivative, 
m.  p.  89°)  (also  obtained  from  3  : 5-dichloro-o-4- 
xyl idine),  was  isolated.  Benzened iazoniu m  chloride 
coupled  with  G-chloro-o-4-xylenol  to  give  6 -chloro- 
5-benzeneazo-oA-xylenol,  m.  p.  143°,  which  yielded 
on  reduction  S-ckloro - 5-aniino - oA-xylenol,  m.  p.  144-5°. 
Attempts  to  displace  NH2  by  Cl  led  to  elimination 
of  nitrogen  and  the  regeneration  of  6-chloro-o-4- 
xylenol.  3  :  5~Dichloro-o-3-xylenolf  m.  p.  90°  {benzoyl 
derivative,  m.  p.  133°),  3  : 6-dichloro-oA-xylenol, 
m.  p.  84°  (benzoyl  derivative,  m.  p.  124°),  and  5  :  6- 
dichlor o - o - 4 - xylenol  (cf.  Hinkel,  A.,  1924,  i,  1204) 
were  prepared  from  the  corresponding  dichloro- 
xylidines  (this  vol.,  995).  R.  J.  W.  Le  Fevre. 

Synthesis  of  1-phenanthrol.  J.  B.  Shoesmith 
and  A.  Guthrie  (J.C.S.,  1928,  2332—2334).— 

a -Naph Uiyl'paracon ic  acid ,  m.  p.  169°  (decomp.), 
prepared  from  a-naphthaldchyde  (p -nitropkenylhydr- 
uzone,  m.  p.  233—235°),  is  converted  by  heating 
at  340°  (metal  bath  temp.)  into  1  -phenanthrol,  m.  p. 
156°  (pier ate,  m.  p.  182°),  which  on  methylation 
yields  1  -metlioxyphenanthrene,  m.  p.  105°,  identical 
with  that  obtained  by  Pschorr,  Wolfes,  and  Buckow 
(A.,  1900,  i,  232).  C.  W.  Shofpee. 

Catalytic  condensation  of  acetylene  with 
phenols.  II.  Resorcinol.  S.  A.  Flood  and  J.  A. 
NiEtrwLAND  (J.  Amer.  Chem.  Soc.,  1928,  50,  2566 — 
2573). — 2  :  4-  Dihydroxy  styrene  (I)  (+MeOH),  decomp, 
above  250°,  the  intermediate  product  in  the  form¬ 
ation  of  3  :  6-  dihydroxy-  9-methylxanthen  (II)  from 
resorcinol  and  acetylene  in  presence  of  a  mercury 
catalyst  (cf.  A.,  1924,  i,  282),  may  be  isolated  from 
methyl- alcoholic  solutions.  Excess  of  acetylene 
causes  rcsinification,  and  a  similar  resin  is  formed 
from  acetal  and  resorcinol  in  presence  of  acid.  The 
styrene  I  forms  an  insoluble  polymeride  when  kept. 
It  is  reduced  by  tin  and  hydrochloric  acid  to  ethyl- 
'resorcinol,  and  its  di acetate,  m,  p.  285—286°,  is 
identical  with  the  so-called  acetalresorcinol  diacetate 
of  Causse  (A.,  1887,  40).  With  resorcinol  in  alcohol 

I  gives  the  xanthen  II.  Resorcinol  monomethyl 
ether  gives  amorphous  products  with  acetylene,  but 
the  dimethyl  ether  gives  2  :  4 -dimethoxy styrene,  b.  p. 
235°  (decomp.),  which  is  oxidised  by  permanganate 
to  2  :  4-dimethoxybenzoic  acid.  The  products  I  and 

II  are  also  formed  consecutively  from  acetaldehyde 
and  resorcinol  in  methyl  alcohol  in  presence  of  acid 
(cf.  Mohlau  and  Koch,  A.,  1895,  i,  46). 

H.  E.  F,  Nottqn. 

Reductive  fission  of  dleugenyl  ethylene  ether. 
A.  S.  Pfatt  (Helv.  China.  Acta,  1928,  li,  877-^881). 
— Reduction  of  dieugenyl  ethylene  ether,  in.  p.  88— 
89°  (lit.  85° ;  1  part),  with  sodium  (2  parts)  and 

alcohol  gives  m-propylanisole  (I),  dihydro eugenyl 
P- hydroxy  ethyl  ether,  b.  p.  170°/10  mm.,  m.  p.  50*5°, 


isomgenyl  pdiydroxyetliyl  ether  (II),  m.  p.  92— 
92*5°,  and  bisdihydroeugenyl  ethylene  ether  (III), 
m.  p.  104 — 104*5°  (lit.  101°).  When  reduction  m 
effected  with  1  part  of  sodium  the  products  are  di- 
woeugenyl  ethylene  ether,  m.  p.  118 — 119°,  (I),  (II), 
(III),  and  unchanged  material.  The  first  stage  of  the 
reduction  is  the  isomerisation  of  the  ailyl  to  the 
propenyl  group.  H.  Burton. 

N aphthy lene-1  :  8-disulphide.  W.  B.  Price 
and  S.  Similes  (J.C.S.,  1928,  2372—2374). — A  con¬ 
tinuation  of  previous  work  on  the  formation  of 
sulphur  ring  systems  (cf.  this  vol.,  647,  769),  which 
is  now  extended  to  five-  and  six -me  inhered  dithio- 
rings  involving  the  pm -system  of  naphthalene. 
l-Suljrfi inonaplithaleneS'-sulplion ic  acid  is  obtained  by 
treatment  of  naphthalene- 1  :  S - diazosulphonic  acid 
with  sulphurous  acid  and  copper  powder.  Reduction 
of  its  sodium  salt  with  sulphurous  acid  and  dilute 
liy  dr  iodic  acid  yields  1  :  V-dilh  i  od  i  naph  th  alene-  8  :  8'- 
disulphonic  acid,  from  the  di-sulphonyl  chloride  of 
which  1  :  V-di thiodinaphtha le ne-8  :  $f -disulphmic  acid, 
m.  p.  144i":,  is  obtained  by  reduction  with  sodium 
sulphite.  Further  reduction  with  zinc  dust  and 
alcoholic  hydrochloric  acid  yields  1  :  8-dit-h iolnaph that- 
ene,  m.  p.  113—114°,  characterised  by  the  dimethyl- 
thiol,  m.  p.  84°,  and  by  a  crystalline  brownish-purple 
nickel  derivative,  C10H6S2Ni.  The  dithiol  is  readily 
oxidised  in  air  or  with  mild  oxidising  agents  to 
naphthyleneA  ;  3-disulphide,  m.  p.  116°,  without  the 
simultaneous  formation  of  complex  poly  sulphides, 
and  condenses  with  benzaldehyde  in  the  presence  of 
hydrogen  chloride  to  yield  2  -phenyl -pcxi-naph  th  a  - 
1  :  3-ditJiian,  m.  p.  116°.  C.  W.  Shopper. 

Iodine  values  of  some  sterols  by  Dam’s 
method.  A.  M,  Copping  (Biochem.  J.,  1928,  22, 
1142 — 1144). — Certain  sterols  and  their  derivatives 
yield  abnormal  values  by  the  pyridine-sulphate- 
dibromide  method  (cf.  Dam,  A.,  1925,  ii,  444;  i,  856). 
Ergosterol  shows  a  high  value.  The  presence  of  a 
ke tonic  group  in  the  molecule,  as  in  cholestenone, 
causes  low  values  to  be  obtained.  Structural  differences 
within  the  molecule  of  the  type  represented  by  alio - 
cholesterol  do  not  cause  variations  in  the  iodine  values 
of  sterols  of  the  same  empirical  formula.  Except  in  the 
case  of  ergosterol  the  duration  of  the  reaction  does  not 
greatly  affect  the  iodine  value.  S.  S.  Zilva. 

Reduction  of  p-dimethylaminobenzaldehyde 
and  preparation  of  |j-dimethylaminobenzyl 
alcohol.  G.  R.  Clemo  and  J.  M.  Smith  (J.C.S., 
1928,  2423 — 2426) . — p -D i meihylaminobenzyl  alcohol 
is  obtained  in  20%  yield  by  reduction  of  the  corre¬ 
sponding  aldehyde  with  sodium  amalgam  in  alcoholic 
solution  as  an  oil,  b.  p.  123°/1  mm.  [benzoate,  m.  p. 
91°;  m-nitrobenzoate ,  in.  p.  70°;  methiodide,  m.  p. 
232°  (decomp.) ;  chloroplatinate,  ~f-2EtOH,  m,  p.  100° 
(decomp.) ;  a  picrate  could  not  be  prepared] ;  the 
substance  described  by  Braun  and  Kruber  (A.,  1912, 
i,  968)  as  p-dimethylaminobenzyl  alcohol  picrate  is 
probably  dimethyl -p-toluidine  picrate.  Together 
with  the  alcohol  is  obtained  a  mixture  of  stereo- 
isomeric  s  Ms- (pAimethylamin  oph enyl)eth ylene  glycols , 
m.  p.  113°  [dimelhiodide  +EtOH,  m.  p.  97°  (decomp.)] 
and  m.  p.  178°  [monometh iodide,  m,  p.  232°  (de¬ 
comp.)],  from  which  hydroxylic  derivatives  could  not 
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be  prepared  (cl  Roussel  A.,  1895,  i,  176).  The 
alcohol  could  not  be  obtained  from  the  aldehyde  by 
treatment  with  potassium  hydroxide  (cl  Roussel 
loc*  cit.),  and  electrolytic  reduction  of  the  aldehyde 
yields  a  mixture  of  the  alcohol,  dimethyl-p-toluidine, 
4  :  4-tetramethyldiaminodiphenyImethane,  and  the 
glycol,  m,  p.  178°  (cf.  Schepss,  A.,  1913,  i,  1154). 

0.  W.  Shoppee. 

Dependence  of  rotatory  power  on  chemical 
constitution.  XXXII.  Resolution  of  phenyl- 
benzylcarbinol,  W.  Gerrabd  and  J,  Kenyon 
(J.C.S.,  1928,  2564 — 2567). — To  examine  the  effect 
of  introducing  two  aromatic  nuclei  into  the  molecule 
of  an  aliphatic  secondary  alcohol  the  d-  and  Worms 
of  phenylbenzylcarbinol  (Levene,  A.,  1925,  i,  1375) 
were  prepared  by  crystallising  quinine  phenylbenzyl- 
carbinyl  phthalate  [dA,lB  salt,  ni.  p.  205°  (decomp.)] 
and  cinchonine  ph enylb enzylcarb inyl  phthalate  [IA+E 
salt,  in.  p.  110°,  j>]pw  +82*3°  (in  ethyl  alcohol)], 
followed  by  acidification,  giving  the  d-  and  1  -phenyl- 
benzylcarbinyl  hydrogen  phthalales,  both  m.  p.  131°, 
W  +32*75°,  t«Bn  +38*75°,  and  [«]**  -38-80°, 
respectively  (all  in  ethyl  alcohol).  Boiling  with 
aqueous  sodium  hydroxide  liberated  d-  and  bphenyl- 
henzylcar bmols ,  both  m.  p.  67°,  the  specific  rotatory 
powers  of  which,  in  both  the  homogeneous  state  at 
different  temperatures  and  in  various  solvents 
together  with  the  specific  rotatory  powers  of  1  -phenyl- 
benzylcarbinyl  acetate,  b,  p.  182°/ 15  mm.,  in  the 
homogeneous  state  at  different  temperatures  and  of 
d-plienylbenzylcarbinyl  hydrogen  phthalate  in  various 
solvents  are  recorded.  The  rotatory  power  of  the 
carbinol  at  20°  is  the  highest  yet  recorded  for  a 
secondary  alcohol.  The  homogeneous  d- -carbinol  has 
[«]«*  +  16*7°  at  125°  and  +120*2°  at  20°. 

R.  J.  W.  Le  Ffcvra. 

Mobility  of  symmetrical  triad  (prototropic) 
systems.  Ill,  Three-carbon  pro  tot  ropy  in  an 
<xy-diphenylallyl  ether.  C.  W.  Shoppee  (J.C.S., 
1928,  2567— 2571).— The  assignation  of  one  of  two 
possible  mechanisms  (Burton  and  Ingold,  this  vol., 
634;  Ingold,  Shoppee,  and  Thorpe,  A.,  1926,  939)  for 
the  change  OH-CHR'-CHICfHR"  — > 
1V*CO*CH2sCH2R"  was  attempted  by  examining  an 
ether  of  type  OR*CR7CH*CH2R'',  in  which  pinacolic 
electron  displacement  is  precluded,  ay -Diphenyl- 
allyl  alcohol  (from  cinnam aldehyde  and  magnes¬ 
ium  phenyl  bromide)  gave,  by  treatment  with 
hydrogen  bromide  in  glacial  acetic  acid,  bis-ay-di- 
pkmylaUyl  ether,  m.  p.  98—99°,  ozonolysis  of  which 
led  to  benzaldehyde  and  benzoic  acid,  whilst 
bromina tion  gave  bis-$y-dibromo~*y-diphenylpropyl 
ether .  Boiling  sodium  eth  oxide  solution  caused 
isomerisation  to  bts-w-diphemjlpropenyl  ether ,  the 
constitution  of  which  followed  from  bromination  in 
chlorofor  m ,  giving  b  is  -  p  -  b  rom  o  -  ay -diph  enylp  ropenyl 
ether  [(CH2HrCHBr-CBrPh)20  — > 
(CH2Ph*CBr:CPh)20+2HBr],  and  ozonolysis  in  acetic 
acid,  yielding  phenylacetaldehyde  (isolated  as  semi- 
carbazone)  and  benzoic  acid.  This  occurrence  of 
simple  three-carbon  prototropy  (not  involved  in  a 
pentad  keto-enol  complex)  favours  the  second 
mechanism  of  Burton  and  Ingold  (he.  cii .). 

Phenyl  p -phenyleikyl  ketone  semicarbazone  has  m.  p. 
144°,  *  ‘  B.  J.  W.  Le  Fjevbe. 


Infra-red  absorption  spectra  of  organic  com¬ 
pounds  of  sulphur.  I.  Aryl  mercaptans  and 
sulphides.  F.  K.  Bell  (Rer.,  1928,  61,  [B],  1918— 
1923;  cf.  A.,  1927,  1052).— The  infra-red  absorption 
spectra  of  benzyl  mercaptan,  tliiophenol,  thio-p- 
c resol,  dibenzyl,  and  diphenyl  sulphide  have  been 
investigated  between  1-0  and  12  0  p.  The  occurrence 
of  a  well-marked  absorption  band  at  3*9  a  with  the 
mercaptans  which  is  not  present  with  the  sulphides 
allows  a  further  extension  of  the  author's  method  for 
the  qualitative  discrimination  of  these  two  classes  of 
compounds  (he,  ciL).  The  relative  intensity  of  the 
8*9  p  band  is  greatest  for  purely  aryl  mercaptans  and 
least  for  the  strictly  aliphatic  compounds.  With 
arylalkyl  and  alkylaryl  mercaptans  the  intensity  is 
approximately  the  same  and  intermediate  between 
that  of  the  aryl  and  alkyl  compounds,  H.  When. 

Existence  of  optically  active  carbonium  salts, 
P.  Karreb  and  A.  Helfenstein  (Helv.  China.  Acta, 
1928, 11 , 842— 847),— Phenyl -o-tolykliphenyly  lmethyl 
chloride  (I)  reacts  with  a-methylglucoside  in  presence 
of  pyridine,  yielding  the  phenyl  -o4o  lyld  iphenylylmethyl 
a- methylglucoside  ether,  +0-5H2O,  m.  p.  121°,  which 
after  one  crystallisation  from  aqueous  methyl  alcohol 
has  [a]i>  +49*19°  in  methyl  alcohol,  and  alter  three 
crystallisations  +55* 8°,  Decomposition  of  the  ether 
with  hydrogen  chloride  gives  I,  whilst  with  0-2% 
alcoholic  hydrochloric  acid  the  ethyl  ether  of  phenyl- o- 
i olyldiph e nylylcarb inol,  m,  p,  144°  after  sintering  at 
142 3 ,  is  obtained.  Both  these  compounds  are 
optically  inactive.  From  d-camphylcarbinol  and  I 
tl i e  ph enyl - o - iolyld iphenylylmeth yl  d-camphylcarbi not 
ether  is  obtained.  This  ether  has  m.  p.  134°,  [a]D 
+28*86°  in  benzene,  after  one  crystallisation  from 
alcohol,  and  in.  p,  148°  (sinters  at  145°),  [a]D  +13*92°, 
after  four  crystallisations.  It  is  decomposed  by 
hydrogen  chloride,  yielding  I.  The  results  indicate 
that  in  the  ethers  the  carbinol  radical  exists  in  an 
optically  active  form,  but  the  carbonium  salts  are 
very  rapidly  racemised.  H.  Burton. 

Oil-soluble  bismuth  salts  ;  hexahydrolDenzoate 
and  camphocarbonate ,  M.  Picon  (J.  Pharm. 
Ohim.,  1928,  [viii],  8,  206 — 211 ;  cf.  this  voL,  288). — 
Bismuth  hexahydrobenzoate  and  camphocarbonate 
are  prepared  from  bismuth  oxide  and  the  correspond¬ 
ing  acids.  Bismuth  hexahydrobenzoate,  Bi(C7Hu02)3, 
amorphous,  pale  yellow,  is  soluble  in  organic  solvents 
not  containing  oxygen,  but,  with  the  exception  of 
oils,  it  is  decomposed  by  solvents  containing  oxygen 
in  the  molecule  with  the  formation  of  the  basic  hem « 
hydrobenzoaie ,  C6H11<C02Bi.0.  The  basic  salt  is  also 
formed  on  treatment  of  the  benzene  solution  of  the 
neutral  salt  with  water,  but  water  alone  has  no  action 
on  the  neutral  salt,  which  is  insoluble.  Bismuth 
camphocarbonate,  Bi(CnH1503)3}  is  soluble  without 
decomposition  in  all  the  usual  organic  solvents ;  it  is 
insoluble  in  water  and  its  solution  in  benzene  is  not 
attacked  by  water.  Both  salts  are  soluble  in  oils, 
forming  solutions  which  yield  stable  emulsions  with 
water.  E.  H.  Sharples. 

Syntheses  with  diazomethane.  F.  Arndt.  B, 
Eistert,  and  J.  Amende  (Ber.,  1928,  61,  [B%  1949 — 
1953 ;  cf .  Arndt  and  others,  this  vol.,  739  and  previous 
abstracts ;  Nierenstein,  this  vol,,  739).— The  amount  o£ 
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ehloroaeetophenone  produced  by  the  action  of  diazo¬ 
methane  on  benzoyl  chloride  is  determined  by  adding 
the  product,  after  removal  of  ether,  to  a  saturated 
solution  of  o-nitrophenylhydrazine  in  ether,  whereby 
the  chloro-  but  not  the  diazo-acetophenone  is  precipit¬ 
ated  as  the  sparingly  soluble  o-nitrophenylhydrazone, 
m,  p.  149°.  From  5  g,  of  benzoyl  chloride,  0*5  g.  or 
0*6  g.  of  ehloroaeetophenone  is  derived  by  the  action 
of  2  mols.  or  1  mol.  of  diazomethane.  If  ammonia  is 
passed  into  the  solution  and  the  ammonium  chloride 
removed  before  vaporisation  of  the  ether,  the  amount 
of  ehloroaeetophenone  falls  to  0*17  g.  The  bulk  of 
the  ehloro-ketone  is  therefore  produced  from  the 
diazo -ketone  and  free  hydrogen  chloride  during 
removal  of  the  ether.  The  authors  accordingly  share 
the  views  of  Bradley  and  Robinson  (this  voL,  894) 
with  regard  to  the  mechanism  of  the  action. 

The  authors  conclude  that  the  course  of  the  action 
of  diazomethane  on  aldehydes  is  governed  generally 
by  the  nature  of  the  aldehyde,  although  experimental 
conditions  may  have  an  important  influence  with 
certain  definite  aldehydes  (ef.  Mosettig,  this  voL,  887), 

Acknowledgment  is  made  that  the  isomerisation  of 
o-nitrobenzaldehyde  to  o- nitrosobenzoic  acid  is  not 
specifically  a  photochemical  change  and  that  o-nitro- 
phenylacetone  (o-nitrobenzyl  methyl  ketone)  has  been 
obtained  previously  by  Neber  (A,,  1925,  i,  1073). 

H.  Wren.  # 

Iminodicarb  oxylic  and  nitrilo  tricarboxylic 
acids.  G.  Stadnikov  and  N.  Titov  (Ber.,  1928, 
61,  [J3],  1788—1789;  cf,  A,,  1912,  i,  116).— Nitrilodi- 
a-propioniephenylaceti c  acid , 
(C02H“CHMe)o:N*CHPh*C02H,  m.  p.  201°  (deeomp,), 

is  converted  by  fuming  hydrochloric  acid  at  160° 
into  phenylglycine  acid  in  almost  quantitative  yield. 
The  same  product  is  obtained  analogously  from 
anhydronitritodif sohn tyricphenylacetie  acid , 
C1cH3905N,  m.  p,  187°  (decomp.).  Under  these 
conditions  the  intermediate  iminodiacetic  adds  are, 
therefore,  also  unstable.  H.  Wren. 


Conversion  of  cyanonaphthalenesulphonie 
acids,  and  products  of  the  conversion.  I.  G, 
Farbenind.  A.-G, — See  B.,  1928,  780. 

Constituents  of  lichens.  II.  Constitution  of 
barb  a  tic  acid.  A.  S.  Pfatt  (Helv.  Chim,  Acta, 
1928,  11,  864—876 ;  cf.  Stenhouse  and  Groves, 
Annalen,  1880,  203,  285;  Hesse,  A,,  1903,  i,  702). — 
Steam-distillation  of  the  alcoholic  extract  from  35  kg. 
of  the  lichen  Evemia  prunasiri ,  L.  Ach.,  gives  2*5  g. 
of  rhizonic  acid  (now  shown  to  be  24iydroxy-4- 
m ethoxy -3  :  6-dimethvlbenzoic  acid),  m,  p,  233—235"“ 
[methyl  ester  (I),  m.  p,  95° ;  ethyl  ester  (II),  m.  p.  82°], 
obtained  also  by  the  hydrolysis  of  barbatic  add  (an¬ 
nexed  formula),  m.  p. 
191°,  with  barium 
hydroxide  solution. 
The  prolonged  action 
of  hot  alcohol  on 
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barbatic  acid  affords  II.  Methylation  of  methyl 
korcinolearboxylate  (of.  A.,  1926,  836)  yields  I 
together  with  methyl  2  : 4-dimethoxy-3  :  6- dimethyl- 
benzoate ,  b,  p.  161— 163°/10  mm.  (free  acid,  m.  p, 
104*5*).  Treatment  of  a  mixture  of  p-orcinol  and 
formanilide  with  phosphorus  oxychloride  in  absolute 


ether  and  decomposition  of  the  resulting  product 
with  sodium  hydroxide  solution  gives  2  :  4-dihydromj- 
3 :  G-dimethylbenzaldehyde,  m.  p  163—164’"'  [oxime, 
m.p.  224—225°  ;  semicarbazone ,  m.  p.  285°  (decomp.)], 
methylated  to  2»hydroxyA~meihoxy~%  :  G-dimethylbenz- 
aldehyde  (III),  m.  p.  136°  (ef.  Soim,  A.,  1917,  i,  143) 
(oxime,  m.p,  188 — -189°), 

When  rhizonic  add  is  heated  with  copper  powder  at 
200*  g-GFcinol  monomethyl  ether,  b.  p.  135 — 138710 
mm,,  m.  p.  67-5—68°  (lit.  118 — 121°),  is  obtained. 
The  action  of  formanilide  and  phosphorus  oxy¬ 
chloride  on  this  ether  is  to  give  III.  Treatment  of  the 
O-acetyl  derivative  of  III  with  zinc  and  ethyl  bromo- 
aeetate  in  presence  of  benzene  and  subsequent  hydro¬ 
lysis  of  the  product  with  alcoholic  potassium  hydroxide 
gives  5  :  Sdimethylumbelliferone  methyl  ether,  m,  p. 
128*— 129°,  thus  demonstrating  that  in  III  the 
hydroxyl  and  aldehyde  groups  are  in  the  o- position 
(cf,  Sonn,  loc,  cit.). 

The  fsorhizonie  acid  from  the  lichen  Bamalina 
dilacerata ,  Hoffra,  (Nakao,  J.  Pharm.  Soc.  Japan, 
1923,  No,  496),  and  the  rhizonic  acids  from  Evemia 
prunasiri  and  Usnea  ceratina  (Hesse,  he.  cit.)  are 
identical. 

[With  A.  Ofner,] — P-Orcinol  monomethyl  ether 
undergoes  the  Gattermann  reaction  using  zinc 
cyanide,  yielding  a  mixture  of  94%  of  III  and  6%  of 
4-hydroxy -2-meih ozy-3  :  G-dimethylbenzaldehyde ,  m.  p, 
150 — 150*5°,  whilst  orcinol  monomethyl  ether  gives 
evernaldehydc  (26%),  m.  p.  64°,  and  isoevernaldehvdo 
(74%),  m.  p.  194—195°  (lit.  188°).  H.  Burton. 

Thiophthalic  acids,  I.  G.  C.  Chakravarti  (J. 
Indian  Chem.  Soc.,  1928,  5,  405—410;  cf.  A.,  1927, 
970). — When  phthalyl  chloride  is  treated  with  alcoholic 
potassium  hydrosulphide  at  -5  to  10°  a  mixture  of 
2  :  2 f-di carboxydibenzoyl  disulphide  (I),  m.  p.  242° 
(potassium  and  lead  salts),  monothiophthalic  acid  (II), 
m.  p.  198°  (decomp. ;  sodium  and  lead  salts),  diphthalyl 
disulphide,  m.  p.  above  320°,  and  thiophthalic 
anhydride,  in.  p.  114°,  is  obtained.  It  is  assumed  that 
the  primary  product  of  the  reaction  is  di thiophthalic 
acid,  which,  by  loss  of  hydrogen  sulphide,  gives  thio¬ 
phthalic  anhydride,  and  by  atmospheric  oxidation, 
diphthalyl  disulphide.  By  the  action  of  water  it 
gives  monothiophthalic  acid,  which  oxidises  with  great 
readiness  to  (I).  Hydrolysis  of  ditolyl  dithiophthalate 
with  alcoholic  potassium  hydrosulphide  at  120c  in  a 
sealed  tube  gives  I,  also  formed  by  oxidation  of  II 
when  its  ethereal  solution  is  evaporated. 

I  „8  'f  t  rtf 

Conditions  of  formation  of  rings  attaohsdto 
the  o-f  m-r  and  ^-positions  of  the  benzene 
nucleus.  III.  A,  F.  Titley  (J.C.S.,  1928,  2571— 
2583). — Attempts  are  described  to  effect  ring  closure 
by  the  Dieckmann  reaction  between  the  o-s  m-,  and 
^-positions  in  esters  of  general  formula 
C02RU6H4'[CH2]n*C02R  and  C6H4([CH2]nU02R)2. 

Thus  ethyl  p~  o  - carbethoxypkenylpropiona. te ,  b.  p.  182— 
183°/14  mm,  (from  o-aldehydobenzoic  acid  and 
malonic  acid  by  way  of  o-carboxycinnamic  acid,  by 
sodium  amalgam  reduction  and  esterification  of  the 
product)  reacted  with  sodium  under  toluene  at  100° 
to  form  successively  ethyl  sodio - 1  -hydrindone-2- 
carboxylate  (I)  and  ethyl  l-hydrindone-2-carboxylate 
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(cf.  Mitchell  and  Thorpe,  J.C.S.,  1910,  97,  2273). 
The  phenylhydrazone  of  the  last  ester  was  converted 
by  hydrochloric  acid  into  2  :  3~indeno~(l  :  2) -indole 
(II),  in.  p.  251°  (cf.  Arm  it  and  Robinson,  ibid.,  1922, 
121,  838).  Methylation  (methyl  iodide)  of  I  gave 
ethyl  2«methyl-14iydrindone-2-carboxylate,  which  did 
not  form  a  phenylhydrazone  or  a  semicarbazide. 
Hydrolysis  gave,  besides  2-methyl- 1  -hydrindone 
(Mitchell  and  Thorpe,  be.  cit.),  $-o-carbozyphenyliso- 
butyric  add,  m.  p.  141°. 


Ethyl  y-o-carbethozyphenyl-n-butyrate,  b,  p.  IBS— 
1S9°/14  mm.,  with  sodium  gave  ethyl  I-keto- 
1:2:3:  4  *  tetrahydronapht  halene  -  2-carboxyl  ate  (IV), 
in.  p.  33°  (Hiiekel  and  Goth,  A.,  1924,  i,  1196,  give  34°), 
converted  by  treatment  with  phenyl  hydrazine  hydro¬ 
chloride  and  hydrochloric  acid  into  1  :  2 -indolo-(%  *  3)- 
3  : 4 -dikydronaphthalene  (III),  m.  p.  161°.  By  the 
methyl  iodide  methylation  of  the  sodio- derivative  of 
IV,  ethyl  l-kefa-2-methyl-I  :  2  :  3  :  4 -tetrahydronaph- 
ikalene-2-carbozylate,  b,  p.  183— 184°/18  mm.,  was 
obtained,  acid  hydrolysis  of  which  led  to  l-keto- 2- 
melhyl- 1  :  2  :  8  :  4 -tetrahydronaphthalene,  b.  p.  143°/20 
mm.,  whilst  alkaline  hydrolysis  gave  a  mixture  of  this 
ketone  with  y-o-carboxyphenyl-x-meihylbutyric  acid, 
m.  p.  173°. 

.  Ethyl  o -phenylened ipropionate,  b.  p.  200 — 202°/12 
mm.,  and  sodium  gave  low  yields  of  the  phenylhydr¬ 
azone  of  ethyl  3-ketophenheptametkyhne-2-carboxylate 
(V),  in.  p.  198°  (decomp.). 

ONo  ring  compounds  were 
CH2*uH2*O.N#3si  HPh  obtained  by  the  action  of 
CHo — — CH>C02Et  sodium  at  100°  on  methyl 

m -phenylenediacetate,  b.  p. 
18o — 1S7°/15  mm.,  ethyl 


(V.) 


m -phenyl enediaceta fe ,  b,  p.  188— 189°/ 12  min.,  methyl 
p -ph enylened iacetale ,  b.  p.  189 — 190°/lo  mm.,  or  e£%l 
p-phenylenediacetate,  m.  p.  59°  (all  prepared  by 
hydrolysis  of  corresponding  nitriles  by  methyl-  or 
ethyl-alcoholic  hydrogen  chloride),  the  only  isolabie 
products  being:  (from  the  second)  a  compound, 
012H1203,  in.  p.  30—10°;  (from  the  fourth)  a  compound, 
isolated  as  the  phenylhydrazone,  C18H1802N2,  m.  p. 
194 — 195°  (with  previous  softening  at  190°) ;  from  the 
first,  a  compound  (possibly  VI),  C24H2406,  b.  p.  217 — 

wn  222°/l 

CHvCO‘CMc(CO,  R=]i- 


an 


$u 


— alkalii 

V  IcMe(CO,R)-Cj0>CHI-C  J  alkal* '  ol“ble 

\/  fvn  "  X-  stance,  C*,H180 

■  345— 346“°  (sintering 

at  340°),  and  also  a  fraction  yielding  by  hydrolysis 
w-phcnylenediacetic  acid  and  phenylene-l-acetic-'d-oc~ 
propionic  acid ,  m.  p.  132°,  and  from  the  third  a  sub¬ 
stance,  C24H240G,  b.  p.  225 — 22S°/1  mm.,  together  with 
(after  hydrolysis)  p  -phenylenediacetie  acid  and 
phenylene-l -acetic  A-a-propionic  acid,  m.  p.  189% 

The  methyl  ester,  b.  p.  184 — 185°/lo  mm.,  of 
m-carbozypkenylpropionic  mid,  m.  p.  177°  (from 
ispphthalaldehydie  acid  and  m  atonic  acid  through 


m-oarboxycinnamic  acid  by  sodium-amalgam  re¬ 
duction),  by  treatment  with  sodium  etc.  led  only  to 
$-m<arboxyphenyl\mbulyric  acid ,  m.  p.  137—138° 
(corr.),  synthesised  by  the  following  sequence : 
m-toluoyl  chloride  to  w-ckloro-m-toluoyl  chloride ,  b,  p, 
149 — *I50°/20  mm.  (direct  chlorination),  to  ethyl 
^-chloro-m4olmte,  b.  p.  168 — 169°/25  mm.,  to  ethyl 
m-mrbethoxybenzylmethyhnalomite,  b.  p.  234°/24  mm., 
to  the  corresponding  acid ,  m.  p.  182 — 183°  (decomp.), 
to  p-m-carboxyphenylfrobutyric  acid  (methyl  ester, 
b.  p.  182°/18  mm.)  identical  with  the  compound  above. 

p-Carboxyphenylpropionic  acid  was  prepared  by 
two  methods  :  (1)  p-toluoyl  chloride  gave  on  bromin- 
ation  63-bromo-p-toluoyl  chloride,  v-bromo-p-toluoyl 
bromide,  b,  p.  170 — 171°/20  mm,,  m.  p.  56°,  and 
caco-d ibrom o-p-toluoyl  chloride  and  bromide  (which 
gave  with  alcohol  ethyl  ^-dibromo-p-iohmte,  m,  p. 
103°).  The  second  of  these  gave  ethyl  tn-bromo-p- 
toluate,  b.  p.  165°/18  mm.,  m.  p.  35—36°,  which,  by 
condensation  with  ethyl  chloromalonate,  gave  ethyl 
cMoro-p-carbethoxybenzylmalonate,  b.  p,  235°/20  mm., 
m.  p,  54-55°,  leading,  by  reduction  with  zinc  dust 
and  acetic  acid,  to  ethyl  p-carbethoxybenzyhnalonate, 
b.  p.  218— 219°/15  mm.  Hydrolysis  gave  p -carboxy* 
benztthnalonic  acid,  m.  p.  186—188°  winch,  on  heating, 
gave  p-cnrboxyphenylpropionic  acid;  (2)  p-carboxy- 
cinnamic  acid,  m.  p.  358°  (decomp.)  (ethyl  ester,  m.  p. 
52°),  from  terephthalaldehydie  and  malonic  acids, 
gave  on  reduction  with  sodium  amalgam  p-carboxy- 
phenylpropionic  acid,  in.  p.  294°  (lit,  280°)  (methyl 
ester,  m.  p.  33°).  Ethyl  m -phenylenedipropionaie, 
b.  p.  197 — 19S°/15  mm.,  and  ethyl  p -phenylenediprop- 
ionate,  m.  p.  67°,  -were  prepared  by  the  method  of 
Kipping  (J.C.S.,  1888,  53,  21). 

R.  J.  W.  Le  Fevre. 

Stereochemistry  of  aromatic  compounds. 
VII.  Inclination  of  rings  in  a-dinaphthyls.  R. 
Kuhn  and  O.  Arbrecht  (Annalen,  1928,  465,  282— 
287). — 1  : 1  '-Dinaphthyl-2  :  2'-dicarboxylie  acid,  new 
m.  p,  268*5 — 270°  (corr.),  obtained  from  l-chloro-2- 
naphthoyl  chloride  by  way  of  methyl  l-chloro-2- 
naphthoate  (cf.  Kalb,  A.,  1914,  i,  850),  has  been 
resolved  by  way  of  its  quinine  salt,  m.  p.  about  202° 
(decomp.),  [a]g  +230*4°  (in  chloroform),  which  is 
separated,  by  crystallisation  from  ether  into  the  salt, 
m.  p.  197*5 — 198°,  [a]g  +301*6°  (in  chloroform),  of 
1-1  :  r -dinaphthyl-2  :  2* -dlcarbozylic  acid,  m.  p.  177° 
(uneorr.)  after  becoming  transparent  at  145°,  [«]ff 
—  10T6°,  and  the  impure  salt,  m.  p.  about  230°,  [«]|> 5 
+  15*4°,  of  d-1  :  ¥ -dinaphthyl-2  :  2r -dicarboxylit  add, 
m.  p.  239—248°  (uneorr,)  after  sintering  at  about  185% 
[ajg  +46°  (in  OTA7 -sodium  hydroxide  solution).  The 
last  when  treated  with  sulphuric  acid  gave  antfr 
anthrone  (Kalb,  lot .  cit.)  with  no  apparent  optical 
rotation.  It  thus  appears  that  the  effect  of  the 
2  :  2'-dicarboxyl  groups  is  to  cause  the  naphthyl  rings 
to  assume  a  multiplanar  configuration,  not  adopted  by 
a-dinaphthyl  itself,  nor  by  ajithanthrone.  Attempts 
to  racemise  the  l- acid  were  unsuccessful. 

E.  W.  WlONALL.  _ 

Addition  reactions  of  un saturated  a-ketonic 
acids.  II.  M.  Rebibr  and  M.  Howard  (J.  Amer. 
Chem.  Soe.,  1928,  50,  2506— 2512).— o-Metkoxy- 
benzyl  idempyruvic  ac  id  (o-methoxys  tyrylglyoxylic 
add)  (I),  orange-red,  m.  p.  131°  (ethyl  ester,  b.  p. 
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223°/15  mm.),  has  been  prepared  for  comparison  with 
the  p-methoxy-derivative  (A.,  1926,  1139),  from 
o-methoxybenzaldehyrie  and  pyruvic  acid  in  10% 
sodium  hydroxide  at  0°.  The  acid  and  its  methyl  ester, 
in.  p.  48°,  arc  rapidly  altered  in  sunlight.  The 
former  gives  in  chloroform  an  impure  dibromide,  m.  p. 
90'":  (decomp.),  which  decomposes  in  boiling  benzene 
into  fi-bromo-o-methoxystyrylglyoxylic  acid,  in,  p.  173°. 
This  may  also  be  obtained  by  direct  bromination  of 
the  acid  I  or  of  its  methyl  ester ;  it  is  oxidised  by 
alkaline  hydrogen  peroxide  to  a-bromo-o-methoxy- 
cinnamic  acid  and  converted  by  di azomethane  into 
its  methyl  ester,  m.  p.  88—89°.  With  2  mols.  of 
bromine  the  acid  I  yields  impure  5-bromo-2-methozy- 
styrylglyoxylic  acid  dibromide,  m.  p.  95—100°,  which 
decomposes  in  boiling  40%  acetic  acid  into  colourless 
[3  :  o - dibromo-2 -metkoxystyrylglyoxylic  acid,  m.  p.  210° 
(methyl  ester,  m.  p.  131°).  An  isomeric  yellow 
P  :  5-dibromo-acid  (pale  yellow  methyl  ester,  m.  p. 
143°),  which  passes  into  the  colourless  form  at  145 — 
150°,  is  obtained  by  hydrolysing  the  methyl  ester,  m.  p, 
103 — 106°,  of  the  dibromide  with  potassium  meth- 
oxide.  The  series  of  colour  changes  (tabulated  for  21 
acids)  given  by  the  styrylglyoxylic  acids  with  cold 
concentrated  sulphuric  acid  is  dependent  on  the 
presence  of  the  ketonic  group  and  differs  sharply  with 
the  nature  and  position  of  other  substituents.  Thus, 
successive  introduction  of  (a)  o-  and  p-metlioxyl,  (6) 
bromine  into  the  side-chain,  and  (c)  bromine  into  the 
ring,  changes  the  yellow  to  brown  colour  given  by 
styrylglyoxylie  acid  to  (a)  o-,  red;  p-,  orange ;  (b) 
orange  to  reddish -violet,  and  (c)  green  to  blue. 
Increase  in  the  number  of  substituents  has,  therefore, 
the  same  effect  on  the  colour  reaction  as  increase  in  the 
number  of  conjugated  linkings  (cf,  Kuhn  and  Winter- 
stein,  this  voL,  281).  H.  E.  F.  Notion. 

Action,  of  sodium  benzyl  cyanide  with  cinnamic 
ester.  II.  S.  Avery  (J.  Amer.  Chem,  Soc.,  1928, 
50,  251 2 — 2519) . — y-Cyano-  Py~  diphenyl  butyric  acid 
is  converted  by  methyl  alcohol  and  hydrogen  chloride 
into  its  methyl  ester,  m.  p.  106*5°  (all  m.  p.  corn),  which 
is  also  formed  from  phenylaeetonitrile  and  methyl 
or  ethyl  einnamate  in  presence  of  sodium  methoxide 
(cf.  A.,  1908,  i,  343,  796).  It  is  hydrolysed  by  alcoholic 
potassium  hydroxide  to  y-carbamyl-  -diphenyl- 
butyric  acid,  m.  p.  200 — 205°  (decomp.),  and  by 
hydrochloric  acid  at  150°  to  ap-diphenylglutaric  acid, 
m.  p,  225—228°,  the  methyl  ester,  m.  p.  143*0°,  of 
which  is  identical  and  not  stereoisomer! c  (cf.  Meerwein 
and  Dott,  A.,  1919,  i,  21)  with  that  prepared  by 
Borschevs  method  (A.,  1910,  i,  35).  The  product 
obtained  by  Erlenmeyer  (A,,  1900,  i,  493)  from  1  mol.  of 
phenylaeetonitrile  and  2  mols.  of  ethyl  einnamate  may 
also  be  prepared  from  ethyl  y-cyano- By -diphenyl - 
butyrate,  ethyl  einnamate,  and  sodium  ethoxide,  or 
from  ethyl  y- cya no- fiyB-triphenylpimela te ,  m.  p.  102*5°, 
and  sodium  ethoxide,  and  is  therefore  ethyl  5-cyano- 
2-keio- 4  :  5  :  6 -triphenylk exahydrobenzoate,  m.  p.  208— 
209°.  The  corresponding  methyl  ester,  m.  p.  242— 
244c  an  impure  specimen  of  which  was  previously 
regarded  as  y-cyano- pyS-triphenylpimelic  anhydride, 
is  prepared  similarly  from  methyl  einnamate  or  from 
methyl  y-cyano-$yS-lripkenylpimelate,  m.  p.  108*2°. 

H.  E.  F.  Notion. 


Syntheses  of  certain  y-ketonic  acids  allied  to 
Balbiano’s  acid.  I.  Syntheses  of  a-methyl- 
cf/clopentane-l  :  l-diacetic  acid  ;  the  lactone  ol 
a  -  hydroxy -  a  -  methylci/cJopentane-I  :  l-diacetic 
acid?  and  1-acetylcj/ciopentane-l -acetic  acid. 
J.  C.  Bardhan  (J.C.S.,  1928,  2591— 2604).— Unsuc¬ 
cessful  attempts  to  synthesise  a-methyl-y-ketocyc/o- 
pentane-1  :  l-diacetic  acid  (cycZopentane  analogue  of 
Balbiano’s  acid)  are  described.  The  anhydride,  b.  p. 
193°/24  mm.,  m.  p.  48°  [giving  a  p -naphthylamic  acid , 
C1qH7sNH*C0sCHMc*C(:C4II8)*CH2*C0oH(  ?),  m.  p. 
133 — 134u,  which  when  heated  passed  into  the 
$-naphthylim ide ,  m.  p.  179°],  of  a-methylcyclopentane- 
1  :  l-diacetic  acid ,  m.  p.  90—91°  (silver  salt;  irnide, 
m.  p.  123—124°)  (prepared,  along  with  small  quan¬ 
tities  of  a  substance,  C13Hlc04N2,  m.  p.  223—224°, 
by  acid  hydrolysis  of  the  N -methyl- a>-imide  of  ccc x-di- 
cyano-x-methylcyclopenlane-l  ;  l-diacetic  acid ,  in.  p. 
136—137°,  obtained  by  methyl  iodide-sodium  eth¬ 
oxide  methylation  of  the  condensation  product  from 
q/dopentanone,  ethyl  cyanoacetate,  and  alcoholic 
ammonia),  gave  on  bromination  in  a  sealed  tube 
a-bromo- oc-methylcyelopentane- 1  ;  l-diacetic  anhydride, 
m.  p.  95°,  which  by  alkaline  hydrolysis  yielded  the 
lactone  of  CL-Jiydrozy- oL-methylcyclojien  lane  - 1  :  1  -di- 

acetic  acid ,  m.  p.  140°  (silver,  lead ,  and  barium 
salts ;  ethyl  ester,  b.  p.  197°/30  mm.).  The  last  acid 
was  synthesised  as  follows  :  the  anhydride,  b.  p. 
154°/20  mm,,  m.  p.  30°  (anilic  acid ,  m.  p,  167 — 
167*5° ;  anil,  m.  p.  127— 128°),  of  cyc/opentanc-1- 
acetic- 1 -carboxylic  acid  (Lap  worth  and  McRae, 
1922,  121,  2754)  was  converted  successively 
into  the  corresponding  monomethyl  ester,  m.  p.  SO— 
81°,  and  monomethyl  ester  chloride ,  b.  p.  132°/16  mm. 
(p -toluidide,  m.  p.  111°),  which,  by  interaction  with 
zinc  methyl  iodide  followed  by  alkaline  hydrolysis 
of  the  product  (I)  gave  l-acetylcyclopentane- 1  -acetic 
acid  (II),  m.  p.  8.3—84°  (semicarbazone,  ni.  p.  197°; 
oxime,  m.  p.  124—125°;  methyl  ester,  b.  p.  131°/ 
18  mm. ;  methyl  ester  semicarbazone,  in.  p.  152— 
153°).  The  constitution  of  II  was  proved  by  its 
reduction  by  sodium  and  ethyl  alcohol,  giving  the 
lactone ,  b.  p.  132°/15  mm.,  dlys  T 057645,  ?i\f8  1*4742, 
[ifelo  40*9,  of  a-hydroxy-a-metkylcydopentane-l  :  1- 
diacetie  acid,  which,  when  heated  with  potassium 
cyanide  under  pressure,  yielded,  after  acid  hydrolysis 
of  the  resulting  product,  a-methylcydopentane-1  :  1- 
diacetic  acid. 

The  product  I  on  oxidation  with  alkaline  perman¬ 
ganate  gave  a-ketoeydopentane- 1  :  l-diacetic  acid 
(Lanfear  and  Thorpe,  J.C.S.,  1923,  123,  1688),  which 
with  o-phenylenediamine  formed  the  quinoxaline  of 
a-kctocydopentane- 1  :  l-diacetic  acid,  m.  p.  221°  (lit., 
222°).  II  reacted  with  hydrocyanic  acid,  giving 
1  -  %-cyano  -  a  -  hydroxyelkylcyclopentan e-1- acet ic  acid , 
which  by  acid  hydrolysis  gave  a  lac  tonic  acid, 
m.  p.  139—140°,  identical  with  that  obtained  in  the 
bromination  of  a-methylcydopentane- 1  :  l-diacetic 
acid.  The  diethyl  ester,  b.  p.  165°/25  mm,,  of  this 
acid  gave,  by  partial  hydrolysis,  the  monoethyl  ester 
(silver  salt),  which  by  interaction  with  thionyl  chloride 
gave  the  corresponding  chloride,  bromination  of 
which  led  to  ethyl  oL-bromo-  a  -methyleyclopeniane- 1  :  1- 
diacetate  and  the  lactone  of  a-hydroxy-a-methylcydo- 
pentane-1  :  l-diacetic  acid.  Direct  bromination  of 
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the  Ar- methyl -w-imide  of  ay-dicyano-a-methylc^clo- 
peniane-1  :  l-diacetlc  acid  readily  yielded  the  methyl- 
imide  of  a -bmino-  u.y-dicyano-y-methylcyclope7itane- 
1  ;  1  -diacetic  acid,  m.  p.  180°  (decomp.),  which  lost 
bromine  on  acid  hydrolysis,  giving  only  a-methyl- 
cyclopentane-1  :  1-diacetic  acid.  The  Blaise  reaction 
applied  to  a-methylcyclopentylideneacetic  acid  (from 
cf/clopentanone,  ethyl  a-bromopropionate,  *  and  mag¬ 
nesium)  ( acid  chloride,  b.  p.  123°/30  mm.)  gave 
ai-meihylcyc\ope?ityUdeneacetone  [two  stereoisomer! c(  ?) 
semi  car  bazones,  m,  p.  189°  and  169°,  from  which  were 
regenerated  ketones  with  b.  p.  108°/27  mm.,  109°/ 
25  mm.,  0*960808,  0*958084,  n%*  149642, 

n^'3  149528,  [jRJd  4T986,  42-025,  respectively]. 

a  -  M  ethyl  -  A 1  -  cy  cl  opente  nyla  cetic  acid,  b.  p.  108 — 
110°/30  mm.,  dlp  0*96668,  nJH  14583,  [EL]B  4745 
(obtained  by  dehydration  of  the  corresponding  ester 
with  phosphorus  oxychloride),  gave  by  hydrolysis 
the  acid,  b.  p.  150°/28  mm.,  df1  1-050988,  ?i\f*  14792, 
[El]d  37*79  (cf.  Wallach  and  Martins,  A.,  1909,  i,  383). 
The  acid  chloride,  b.  p.  86 — 88°/20  mm.,  gave  with  zinc 
methyl  iodide  a-methyl-Ah-cyclopentenylacetone,  b.  p. 
82°/17  mm.,  df  0*921922,  nf  14832,  [i?JD  41-24 
(semicarbazone,  m.  p.  144°).  R.  J.  W.  Le  Fevre. 

Molecular  configurations  of  polynuclear  arom¬ 
atic  compounds.  VIII.  6  : 6'-Dimethoxydi- 
plienic  acid.  J.  Kenner  and  H.  A.  Turner 
(J.C.S.,  1928,  2340 — 2343). — 2-Nitro-m-cresol,  pre¬ 
pared  by  the  method  of  Gibson  {ibid.,  1923,  123, 
1273  ;  cf.  Hodgson  and  Beard,  A.,  1925,  i,  540),  when 
methylated  and  oxidised  yields  2-nitro-3-methoxy- 
benzoic  acid,  which  is  converted  by  reduction  and 
diazotisation  into  2-iodo-3-methoxybenzoic  acid,  m.  p. 
150 — 151°.  The  methyl  ester,  m.  p.  57°,  is  converted 
by  copper  powder  at  205 — 210°  into  methyl  6  :  6 * -di- 
m ethoxy  diphenate,  m.  p.  137 — 138°,  from  which  6  :  6'- 
d imeth oxydiph enic  acid,  m.  p.  288 — 290°  (decomp,), 
is  obtained  {brucine  hydrogen  salt,  m.  p.  268°).  Resolu¬ 
tion  of  the  acid  is  accomplished  through  the  quinine 
salts  ;  quinine  1-6  :  6 ' - dimeih oxyd iph enate,  m.  p.  172— 
173°,  [a]D  +126°,  yields  the  free  1-acid,  m.  p.  294— 
295°,  [a]D  —115°.  Quinine  d-6  :  6 ' -dimethoxydi- 
phenate  was  obtained  as  a  powder  which  shrank  and 
decomposed  about  60°,  and  had  [a]D  —68°.  An 
incomplete  resolution  was  obtained  by  using  quinidine. 

C.  W.  Shoppee. 

Bile  acids.  XIV,  Condensation  of  dehydro- 
choHc  acid  with  itself  and  with  aromatic  alde¬ 
hydes,  W.  Borsche  and  E.  Feske  (Z.  physiol. 
Chem.,  1928,  178,  148— 155).— When  dehydrocholic 
acid  is  heated  in  a  sealed  tube  at  250°  for  3—4-  hrs., 
heated  in  a  stream  of  carbon  dioxide  at  300°  for  2 
hrs.,  or  treated  with  hydrogen  chloride  in  acetic  acid 
and  kept  for  several  days,  an  acid,  C48HG609,  m.  p. 
369—316°,  is  obtained  to  which  the  constitution  I 
or  II  is  assigned. 


This  is  analogous  to  the  acid  O48H70O7  described  by 
Shimizu  (A.,  1923,  i,  46),  which  may  be  prepared  under 
the  same  conditions  from  dehydrodeoxycholic  acid. 


The  acid  C.i8H66O0  yields  a  dimethyl  ester,  m.  p.  265°, 
on  treatment  with  diazomethane,  and  a  pentoxime, 
m.  p,  229°  (sintering  at  210°).  Reduction  with 
hydrogen  and  an  active  platinum  catalyst  yields  a 
substance,  considered  to  be  p entahydrox ydicholanic 
acid,  of  the  composition  C4 8H78Gq,H-9Q  or 
2C4 bH7809, AeOH,  m.  p.  245—246°  after  sintering  at 
226°. 

A  mixture  of  benzaldehyde  and  dehydrocholic  acid 
when  heated  in  a  sealed  tube  at  250-255°  or  treated 
with  hydrogen  chloride  in  acetic  acid  for  a  week  at 
the  ordinary  temperature  yielded  p -dibenzylidene- 
dehydrocholic  acid,  m.  p.  219—220°,  which  becomes 
deep  yellow  in  daylight.  This  would  appear  to  have 
the  same  constitution  as  that  assigned  to  (a-)dibenzyl- 
idenedehydrocholic  acid,  obtained  by  condensation 
in  presence  of  sodium  hydroxide  (A.,  1924,  i,  1200), 
since  bilianic  acid,  in  which  the  ring  I,  containing 
the  reactive  methylene  groups,  is  broken,  does  not 
condense  with  aldehydes  under  any  conditions  tried. 
Attempts  to  convert  the  a-  into  the  p-form  were, 
however,  unsuccessful.  Di  -  p  -  chlorobenzylidene- 
dehydrocholic  acid,  m.  p.  249°,  wras  also  prepared. 

R.  K.  Callow. 

Isomerisation  of  dict/clohexylacetaldehyde  to 
a  ketone.  E.  Venus-Danilova  (Ber.,  1928,  61, 
[B]}  1954— 1966}.— The  action  of  magnesium  cyclo- 
hexyl  bromide  on  ethyl  ethoxyacetate  affords  a  mix¬ 
ture  of  ethyl  cyclohexylacetate,  a-hydroxy-fi-elhoxy-a- 
cyclo hexylethane,  b.  p.  108°/23  mm.  (oxidised  to 
cyclohexanecarboxylic  acid  and  isomerised  by  sulph¬ 
uric  or  oxalic  acid  to  cyclohexylacetaldehyde),  di- 
cyclohexyl,  and  ct-hydroxy-  $-ethoxy- aa-d  icyclohexyl- 
ethane,  m.  p.  53°.  The  last  substance  is  converted 
by  crystalline  oxalic  acid  at  112—118°  into  dtcyclo- 

hexylaceta Idehyde,  b.  p.  153 — 153*5711  mm.,  d\ 

6*9621,  which  reacts  only  sluggishly  with  magenta  and 
sulphurous  acid,  ammoniacal  silver  oxide,  or  sodium 
hydrogen  sulphite,  but  readily  yields  a  semicarbazone, 
m.  p.  184 — 184*5°,  and  an  oxime,  m.  p.  168—109°. 
The  aldehyde  is  oxidised  to  dicyclohexylacetic  acid, 
m.  p.  134—135°  {ammonium,  anhydrous  and  mono- 
hydrated  calcium  and  silver  salts),  converted  into  the 
corresponding  chloride  and  thence  into  the  anilide , 
m.  p.  263°,  and  amide,  m.  p.  188 — 189°. 

The  action  of  magnesium  on  a  mixture  of  the 
iodohvdrin  of  cyclohexylcarbinol  and  hexahydro- 
benzaldehyde  gives  eyclohexy  lcar  binol ,  ap-dfcyclo- 
hexylethane ,  b.  p.  13G°/15  mm.,  and  a&-dicyc\ohexyl~ 
ethyl  alcohol ,  b.  p.  162— 164°/14  mm.,  m.  p.  64—65°* 
The  last-named  compound  is  oxidised  by  potassium 
dichromate  and  sulphuric  acid  to  <x$-dieyclohexyl- 
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ethanone  (dodecahydrodeozybenzoin),  b.  p.  172—173°/ 
26  mm,,  df  0*9511  ( semicarbazone ,  m,  p.  190—191°; 
oxime ,  m.  p.  112—113°),  which  is  converted  by 
alcoholic  potassium  hydroxide  into  cyclohexane  and 
ct/cfohexylacetic  acid. 

DicycZohexylacetaldehyde  is  isomerised  to  ap-dl- 
cyctehexylethanone  when  heated  with  dilute  sulphuric 
acid  or  alcoholic  mercuric  chloride,  by  cold,  concen¬ 
trated  sulphuric  acid,  or  by  decomposition  of  its 
semicarbazone  with  sufficiently  concentrated  sulph¬ 
uric  acid.  H.  Wren. 

Conditions  determining;  thermodynamic 
stability  of  cyanohydrins  of  carbonyl  com¬ 
pounds.  I.  Effects  of  (a)  substitution  in 
aromatic  aldehydes  and  (6)  ring  formation. 
A.  Lapworth  and  R,  H.  F.  Manske  (J.C.S.,  1928, 
2533—2549),  —The  equilibrium  constants  (K  — 
0Rt00  X  Cjhok/C,oh-ce,‘Cn)  for  the  dissociation  of  a 
number  of  aldehyde  and  ketone  cyanohydrins  have 
been  determined  in  96%  alcohol  at  20°IhO5°.  The 
values  of  the  free  energy  of  dissociation  (AF=l-99x 
293  log*  K)  are  relative  measures  of  the  depressant 
effects  of  substituents  on  the  affinity  of  the  aldehyde 
for  hydrogen  cyanide,  and  for  nuclear-substituted 
benzaldehydes  are  as  follows  :  o- substituents  :  QH> 
H > OMe > Cl >N02 ;  m-substituents  :  Me>OH,  H> 
0Me>N02>Cl ;  p-substituents  :  NMe2>0H>0Me 
>N02>Me>Cl>H.  The  factors  influencing  the 
ionisation  constants  of  benzoic  acids  (Fliirscheim, 
J.C.S.,  1909,  95,  726)  are  found  similarly  to  affect 
the  dissociation  constants  of  benzaldehydecyano- 
hydrins,  although  the  “  elcctropolar ”  factor  has 
relatively  less  importance  in  the  p- substituted  cyano¬ 
hydrins  and  the  “  quantitative  ”  factor  little  effect 
in  the  mete-series.  The  position  of  OH  in  the  ortho- 
series  is  attributed  to  chelation  between  the  hydroxyl 
and  carbonyl  group  (Sidgwick  and  Callow,  A.,  1924, 
i,  506 ;  1925,  i,  630),  which  would  operate  to  reduce 
the  stability  of  the  cyanohydrin,  and  that  of  N02  in 
the  para-series  to  the  stabilising  influence  of  a  “Thiele” 
alternation  of  single  and  double  linkings.  Ring 
formation  from  a  chain  containing  a  carbonyl  group 
leads  sometimes  to  a  large  increase  and  sometimes  to 
a  large  decrease  in  the  dissociation  constants  of  the 
derived  cyanohydrins. 

The  bearing  of  the  results  on  electronic  theories  is 
discussed  and  the  suggestion  made  that  the  additive 
capacity  of  carbonyl  and  ethylenic  carbon  does  not 
increase  continuously  with  electron  restraint,  but 
reaches  a  maximum  and  then  declines. 

R.  J.  W.  Le  FkvRE, 

Syntheses  in  the  amino-acid  group.  I,  Con¬ 
densation  of  aldoximes  with  esters  of  (3-ketonic 
acids,  G.  Minunni  and  S.  D’Urso  (Gazzetta, 
1928,  58,  485—564;  cf.  A.,  1925,  i,  1175).— In  pre¬ 
sence  of  zinc  chloride  at  120—125°  or  of  crystallised 
phosphoric  acid  at  116—115°,  benzaldoxime  and 
ethyl  acetoacetate  condense  to  form  c t-benzylidene- 

aminocrotono- fi-lactone,  0<^^^C*NlCHPh,  m.  p. 

146*5—147*5°,  which,  when  either  heated  at  85—90° 
and  then  treated  with  potassium  hydroxide  or  treated 
with  hydroxylamine  or  its  hydrochloride,  yields  a 
compound ,  m.  p.  156—151°,  to  be  studied  further; 

4  Li 


when  heated  with  phenylhydrazine  in  suspension  in 
50%  alcohol,  the  pdactone  yields  benzaldehyde  - 
ph  eny lhy dr az one  quantitatively  and  a  compound 
which  could  not  be  obtained  pure  enough  for  analysis. 
The  above  condensation  occurs  in  stages  and  yields 
first  ethyl  a-benzylideneaminoacetoacetate, 
C02Et»CHAc*N!CHPh,  this  undergoing  conversion 
into  its  enolic  form  and  losing  a  molecule  of  alcohol 
with  formation  of  the  (B-lactone, 

[With  G.  Terranova.] — Similar  condensation  takes 
place,  in  presence  of  phosphoric  acid,  between  benz¬ 
aldoxime  and  ethyl  benzoylacetate,  giving  a -benzyl- 

ideneami?ioci?inamo-$-lactone,  O<^0Q^^C’NICHPh , 

m.  p.  194—195°,  which  when  heated  with  1%  potass¬ 
ium  hydroxide  solution  yields  benzaldehyde  and  a 
compound,  m,  p.  191—193° ;  with  phenylhydrazine, 
the  p -lactone  gives  the  compound  C22H1902N3,  decom¬ 
posing  at  140°.  In  presence  of  zinc  chloride,  how¬ 
ever,  benzaldoxime  and  ethyl  benzoylacetate  give  a 
compound,  C7H7ON,  m.  p.  132*5 — 133*5°,  which, 
together  with  another  compound,  m.  p.  226—227°,  is 
formed  also  when  zinc  chloride  acts  on  benzaldoxime 
alone.  T.  H.  Pope. 

Synthesis  of  aldehydes  by  means  of  iron 
pentacarbonyl.  H.  Wore  (Rer.,  1928,  61,  [Bjs 
1765 — 1766). — A  modification  of  the  Gattermann 
synthesis  is  described  in  which  carbon  monoxide  is 
replaced  by  iron  pentacarbonyl.  A  mixture  of  17*5  g. 
of  iron  pentacarbonyl  (  =  12  g.  of  carbon  monoxide), 
36  g.  of  toluene,  and  45  g.  of  aluminium  chloride 
saturated  during  3  hrs.  with  hydrogen  chloride  at 
40—45°  yields  13 — 16  g.  of  p-tolualdehyde. 

H.  Wren. 

By-products  of  the  Gattermann  aldehyde 
reaction.  F.  Rele  and  T.  A.  Henry  (J.C.S.,  1928, 
2215 — 2227). — When  the  Gattermann  aldehyde  reac¬ 
tion,  as  modified  by  Adams  and  Montgomery  (A., 
1924,  i,  860),  is  applied  to  alkylphenols,  two  secondary 
reactions  occur :  (a)  a  reversible  Friedel-Grafts 

reaction,  whereby  the  alkyl  group  is  partly  transferred 
to  the  solvent  used ;  thus,  in  the  case  of  thymol, 
with  benzene  as  solvent,  small  quantities  of  isopropyl¬ 
benzene  and  m-cresolaldehyde  are  formed;  (h)  con¬ 
densation  of  the  cyanohydrin  of  the  phenolaldehyde 
with  unchanged  phenol  to  give,  for  example,  in  the 
case  of  thymol,  dithymylaeetonitrile. 

Investigation  of  the  conditions  of  formation  of  such 
diarylacetonitriles  by  reaction  of  cyanohydrins  with 
the  corresponding  phenol  in  presence  of  hydrogen 
cyanide  shows  that,  under  the  conditions  finally 
selected  (when  an  alcoholic  solution  of  eqtiimolecular 
quantities  of  the  aldehyde  and  phenol  was  treated 
with  hydrogen  cyanide  and  the  mixture  heated  to 
the  b.  p.  after  addition  of  zinc  chloride),  the  aldehyde- 
cyanohydrins  may  (1)  be  too  stable  to  undergo  con¬ 
densation,  (2)  condense  with  the  elimination  of  hydro¬ 
gen  cyanide  to  produce  eventually  triarylmethanes, 
or  (3)  condense  with  elimination  of  water  to  form 
diarylacetonitriles .  These  different  types  of  be¬ 
haviour  are  conditioned  by  the  nature  and  orientation 
of  the  substituents  in  the  aldehydes  used.  The  sole 
example  of  class  (!)  is  o-nitrobenzaldehyde.  Class  (2) 
includes  benzaldehyde  itself,  o-  or  p-chloro-,  m*  or 


p-nitro-,  and  ra-hydroxybenzaldehyde.  Class  (3)  is 
represented  by  thymolaldehyde,  carvacrolaldehyde, 
o-cresolaldeliyde,  salicylaldehyde,  p -hydroxy benzalde- 
hyde,  anisaldehyde,  and  protocateehualdehyde .  The 
following  are  described  :  semicarbazones,  m.  p.  198° 
and  226°,  of  2-  and  4-aldehydo-3-methyl-6-f,sopropyl- 
phenol ;  semicarbazone,  m.  p.  275°,  of  4-hydroxy-3- 
aldehydo  -  5  -  methyl  -  2  -  isopropylphenyldicarvacryl  - 
methane  ( ?) ;  semicarbazones ,  m.  p,  180°  and  224°, 
of  2-  and  4-  aldehy  do  -  6  -methyl-  3  -dsopropylphenol ; 
semicarbazones ,  in,  p,  216°  and  248°  (decomp.),  of  4- 
and  G-aldehydo-2-methylphenol ;  tri ihymylm ethane, 
m.  p.  280°  (triacetyl  derivative,  m.  p.  186°) ;  tri- 
carva crylm ethane,  m.  p.  275°  (triacetyl  derivative,  m.  p. 
185°) ;  dithymylacetonitrile ,  m.  p,  205°  (diacetyl  deriv¬ 
ative,  m.  p.  174°) ;  dithymylacetamide ,  m.  p.  243° 
(decomp.} ;  dicarvacrylacetonitrile,  m.  p.  240°  (diacetyl 
derivative,  m.  p,  196°) ;  thymylcarvacrylacetonitrile, 
m.  p.  227°  (diacetyl  derivative,  m.  p,  145°) ;  tolyl- 
thymylacetonilrile ,  m.  p.  153°;  tolylthymylacetamide, 
m.  p.  211° ;  tolylthymylacetic  acid,  m.  p.  188° ;  acetyl- 
tolylacetylthymylacetonitrile,  m.  p.  131° ;  o-  and  p -hydr- 
oxyphenylihymylacetoniirile ,  m.  p.  142°  and  144°; 
anisylthymylacetonitrile, m. p .  106° ;  pyrocatechyltkymyl- 
acetonitrile ,  m.  p.  147 — 149° ;  m - hydroxyphenyldi - 
thymylmethane,  m.  p.  165° ;  m-  and  p - nitrophenyldi - 
thymylmethane,  m.  p.  171°  and  145°;  o-  and  p -chloro- 
phenyldithymylmethane,  m.  p.  138°  and  156°. 

M.  Clark. 

Bromine  substitution  products  of  vanillin  and 
some  derivatives*  L.  C.  Raiford  and  W,  C. 
Stoesser  (J.  Amer.  Chem.  Soc.,  1928,  50,  2556— 
2563). — In  continuation  of  previous  work  (A.,  1927, 
564,  768)  it  is  shown  that  one  o-substituent  has  no 
noticeable  effect  on  the  reactivity  of  the  aldehyde 
group  in  vanillin  derivatives,  whilst  two  o-substituents 
cause  less  than  the  expected  diminution  in  reactivity. 
In  agreement  with  the  results  of  Brady  and  Dunn 
(J.C.S.,  1915,  107,  1859),  the  ( ?  anti*) oximes  of 
bromovanillins  could  not  be  isomerised  by  means  of 
hydrogen  chloride  or  by  Goldschmidt’s  method. 
6-BromovanilIinoxime  yields  an  acetate,  m.  p.  149— 
151°.  6  -  Bromo  -  4  -  acetoxy  -  3  -  methoxybenzaldehyde 

forms  an  oxime,  m.  p.  150 — 152°,  the  acetate,  m.  p. 
153—154°,  of  which  is  converted  by  acetic  anhydride 
into  Q-bromoA-acetoxy-S-methozybenzonitrile,  m.  p. 
148—149°.  This  is  hydrolysed  by  potassium  hydr¬ 
oxide  to  6-bromovanillic  acid ,  m.  p.  190—191°.  The 
nitration  product  of  acetyl  vanillin  contains  80%  of 
2-nitro vanillin  (cf.  Pschorr,  A.,  1900,  i,  178)  and 
about  5%  of  ( ?)  6 - n i trovani llin ,  m.  p.  212°.  5 -Bromo - 

acetylvanillin  is  successively  converted  into  5 -bromo- 
2-nitroacetylvanillin,  m.  p.  128° ;  o-bromo-2-niiro- 
vanillin,  m.  p.  150—151°;  5-bro?no-2-aminovanillin, 
m.  p.  139—140°,  and  2  :  5 -dibrmnovanillin,  m,  p.  189°, 
from  which  an  acetate,  m.  p.  68—70° ;  p -nitrophenyU 
hydrazone ,  m.  p.  249°  (also  +C5H5N) ;  semicarbazone, 
m.  p.  233 — 234° ;  oxime ,  m.  p.  154 — 155°  (acetate, 
m.  p.  184 — 185°,  and  its  acetyl  derivative,  m.  p.  137— 
139°),  and  also  2  :  5-dibromoA-acetozy-3-methoxy- 
benzylidene  diacetate,  m.  p.  157—158°;  bis-2  :  5-di- 
bromovanillylidenebenzidine,  m.  p.  above  350° ;  2  :  5 -di- 
bromoA-acetoxy-3-methoxybenzonitrile,  m.  p.  89—90°, 
and  2  :  5-dibromovanillic  acid ,  m.  p.  179—180°,  have 
been  prepared.  6  -Bromoacetyl  vanillin  is  converted 


into  0-bromo  -  2  -  nitro  vanillin ,  m.  p.  168—170° ; 
6-bromo-2-aminovaniUin,  m.  p.  217 — 218°,  shrinking 
from  210°,  and  2  :  6 -dibromo vanillin,  m.  p.  155—156° 
(oxime,  m.  p.  144 — 145° ;  p-bromophenylhydrazone, 
m.  p.  168—170°;  semicarbazone ,  m.  p.  216—  217°), 
which  gives  with  benzidine  bis- 2  :  Q-dibromovanillyl- 
idenebenzidine,  m.  p.  238 — 239°,  and  with  bromine  in 
glacial  acetic  acid  containing  sodium  acetate,  2:5:6- 
tribromovanillin,  m.  p.  177 — 178°  (oxime,  m.  p,  192°; 
p -bromophenylkydrazone,  m.  p.  169—170° ;  semi¬ 
carbazone,  m.  p.  222—223°).  Bis-2  :  5  :  6-tribromo- 
vanillylidenebenzidin c  lias  m.*  p.  above  330°. 

H.  E.  F.  Notton. 

Auto  “Oxidation  of  organic  compounds*  VI. 
Thiobenzophenone.  H.  Star  dinger  and  H. 
Fjreudenberger  (Ber.,  1928,  61,  [JS],  1836—1839; 
cf,  this  vol.,  1010) . — Auto-oxidation  of  thiobenzo¬ 
phenone  gives  benzophenone,  a  colourless  trisulphide 


and  little  sulphur  dioxide.  Reaction  cannot  occur 
according  to  the  scheme  4CPh2!S+202=2CPh2!0+ 
S02+  (CPh2  )3S3,  since  it  is  accompanied  by  a  slight 
gain  in  weight.  It  is  therefore  probable  that  the 
primary  products  are  benzophenone  and  sulphur; 
the  latter  substance  in  the  nascent  condition  causes 
formation  of  the  trisulphide,  is  partly  polymerised 
to  amorphous  sulphur,  and  only  to  a  small  extent 
oxidised.  The  best  yields  of  the  trisulphide  are 
obtained  when  auto- oxidation  of  solid  or  dissolved 
thiobenzophenone  occurs  very  slowly  at  a  low  tem¬ 
perature.  At  120°,  the  trisulphide  cannot  be  formed ; 
under  these  conditions  the  products  of  auto-oxidation 
are  benzophenone,  crystalline  sulphur,  and  a  little 
sulphur  dioxide.  The  auto -oxidation  of  thiobenzo- 
phenone  is  remarkable,  since  the  oxygen  reacts 
primarily  with  the  carbon  instead  of  the  sulphur 
atom.  H.  Wren. 

Nitration  and  bromination  of  4~methylbeiizo~ 
phenone.  W.  Blakey  and  H.  A,  Scarborough 
(J.C.S.,  1928,  2489— 2496).— The  effect  of  a  methyl 
group  in  the  4-position  on  substitution  in  the  benzo¬ 
phenone  series  has  been  investigated ;  the  methyl 
group  is  found  to  exert  a  marked  directive  influence. 
The  first  substituent  enters  the  opposition  to  the 
methyl  group  (3-position)  and  this  is  unaffected  by 
the  presence  of  one  or  two  nitro-groups,  or  by  a 
chlorine  atom.  The  second  substituent  enters  the 
3 '-position  and  further  substitution  in  this  (the  phenyl) 
nucleus  is  apparently  inhibited  by  a  substituent  in 
the  3 -position  of  the  tolyl  nucleus  The  third  enter¬ 
ing  substituent  occupies  the  5-position  whatever  the 
nature  of  the  substituents  previously  introduced. 
The  results  are  compared  with  those  obtained  for 
4-methoxybenzophenone  (A*.,  1927,  27). 

Progressive  nitration  of  4-methylbenzophenone 
(Meyer,  A.,  1908,  i,  25)  yields  :  2-nitroA-methylbenzOj 
phe-none,  m.  p.  129°  (cf.  Zincke  and  Plascuda,  A.,  1875, 
i,  69),  its  constitution  being  established  by  synthesis 
from  3  -  nitro  -p  -  tolu  oy  1  chloride  and  benzene  in  the 
presence  of  aluminium  chloride,  reduced  by  tin  and 
hydrochloric  acid  to  3-amino  A-methylbenzophenone, 
m.  p.  109°  ( kydrobmmide ,  m.  p,  130°;  acetyl  deriv¬ 
ative,  m.  p.  108°) ;  3  :  3* -dinitroA-methylhenzophenone, 
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in*  p.  135°  (described  by  Limpricht  and  Lena  as  the 

2  :  3'-dinitro«eompound,  m.  p,  125°) ;  and  3  :  3'  :  5- 
tHnUmA-rndhylbenzophenone ,  m.  p.  173°,  The  last* 
named  compound  was  synthesised  as  follows  :  3  :  5- 
dinitro-p-toluoyl  chloride  and  benzene  in  the  presence 
of  aluminium  chloride  gave  3  :  5-dinitroA-metnylbenzo- 
phenone,  m.  p.  109°  (yielding  5  -nitro-3  »  amino  A-methyl  - 
benzoplmione,  m,  p,  157°,  by  reduction  with  hydrogen 
sulphide  and  alcoholic  ammonia),  which  on  nitration 
yielded  the  3:3":  54  rinitro- compound. 

Nitration  of  4'-nitro~4-methylbenzophenone  yields 

3  : 4'-dinitro-4~methylbenzophenone,  m.  p.  130°  (cf. 
Limpricht  and  Lenz),  reduced  by  hydrogen  sulphide 
and  alcoholic  ammonia  to  S-nitroA'-aminoA-metkyL 
benzophenones  m.  p,  104°,  deaminated  to  3-nitro~4- 
methylbenzophenone  (above) ;  further  nitration  in 
concentrated  sulphuric  add  yields  3:4':  B-irinitroA- 
methylbenzophenone,  m.  p.  100°  (which  does  not  react 
with  piperidine,  but  gives  an  ill- defined  compound 
with  p-mtrosodimethylaniline),  reduced  by  hydrogen 
sulphide  and  alcoholic  ammonia  to  3~nitroA' t  B-di- 
aminoA-methylbenzophenone,  m.  p.  202°,  deaminated 
to  3~nitro-4-methylbenzophenone  (above) ;  nitration 
with  fuming  nitric  acid  at  80°  yields  3  :  3d  4'  :  Bdetra - 
nilroA-meihylbenzopJienone,  m.  p,  187°,  which  reacts 
with  piperidine,  sodium  meihoxide,  and  alcoholic 
ammonia,  giving  indefinite  brown  compounds. 

Bromination  of  4-methylbenzophenone  with  excess 
of  dry  bromine  in  sunlight  yields  Z-bromoA-methyl- 
benzophenone,  m.  p.  107°,  synthesised  from  3-bromo- 
$)4oluoyl  chloride  and  benzene  in  the  presence  of 
aluminium  chloride,  and  from  3-amino-4-methyl- 
benzophenone  (above)  by  the  Sandmeyer  reaction ; 
under  the  same  conditions  3'-nitro-4-methylbenzo~ 
phenone  yields  Z-bromo-Z1 -nitroA-methylbenzophencme, 
m.  p.  124°,  reduced  by  stannous  chloride  and  alcoholic 
hydrochloric  acid  to  3-bromo-3f -amino  A-methylbenzo- 
phenone,  m.  p.  94°,  deaminated  to  3 * br  omo-4-met  hyl * 
benzophenone  (above).  Bromination  of  3' :  B'-di- 
nitroA-meihylbenzophenone,  m .  p.  134°,  prepared  by 
condensation  of  3 : 5-dinitrobenzoyl  chloride  with 
toluene  and  aluminium  chloride,  yields  3 -bromo-3'  :  5*~ 
dinitroA-melhylbmzophmone,  m.  p.  173°,  Similarly, 
3  *  b  romoA*  -nitroA-m  etkylbenzopheno?ie}  m.  p.  119°, 
reduced  by  stannous  chloride  and  alcoholic  hydro¬ 
chloric  acid  to  3 -brotnoA* -aminoA-methylbenzoph cnone, 
m.  p.  162°,  deaminated  to  3-bromo-4-methylbenzo- 
phenone,  is  obtained  from  4'-nitro-4-;methylbenzo- 
phenone. 

4  '-Chloro-4-methylbenzophenone,  on  nitration, 
gives  an  almost  quantitative  yield  of  4? -chloro-Z-nilro- 
4-meihylbenzophenone ,  m.  p.  98°,  also  obtained  by 
condensing  p-chloro benzoyl  chloride  with  toluene 
and  aluminium  chloride  and  nitrating  the  product 
(m.  p.  128°),  and  by  the  Sandmeyer  reaction  from 
3-nitro-4hamino-4-methylbenzophenone>  and  from 
3 -nitro-p - toluoy  1  chloride  with  chlorobenzene  and 
aluminium  chloride ;  on  reduction  it  is  converted 
into  -chloro-Z-aminoA-methylbenzopkenone,  m.  p. 
142°.  Further  nitration  in  sulphuric  acid  yields 
4!-chloro~Z  :  Zf -dinitroA-metkylbenzophenone,  m*  p* 
131°,  also  obtained  by  nitrating  -chloro-Z* -nitroA- 
methylbenzophenone ,  m.  p.  121°,  prepared  by  con¬ 
densing  4-ehloro - 3 -nitrobenzoyl  chloride  with  toluene 
in  the  presence  of  aluminium  chloride,  together  with 


4 f-chloro-3  :  3# :  BdriniiroA-methylbenzophmone,  m,  p, 
182°,  also  prepared  by  nitration  of  4l-chhro-3  :  5-di- 
niiroA-methylbenzophenone,  ra.  p,  118°,  which  was 
synthesised  from  3  :  5-dinitro-p-toluoyl  chloride  with 
chlorobenzene  and  aluminium  chloride.  Bromination 
of  4/-chloro*4-methylbenzophenone  gives  a  quan¬ 
titative  yield  of  d'-chloroA-bromoA-methylbenzophen- 
one ,  m.  p.  122°,  also  obtained  from  4^chloro«3-amino- 
4-methylbenzophenone  (above)  by  the  Sandmeyer 
reaction.  0.  W.  Shoppee, 

Intermolecular  condensation  of  styryl  ketones* 
II,  Styryl  nonyl  ketone  and  the  formation  of 
dimerides,  I,  M.  Hbilbron  and  F.  Irving  (J.CJS., 
1928,  2323— 2326).— Methyl  nonyl  ketone  condenses 
with  aromatic  aldehydes  in  the  presence  of  cold, 
dilute  alkali  or  piperidine  to  yield  mono-  and  di -meric 
styryl  nonyl  ketones.  The  production  of  the  latter 
is  favoured  with  p- substituted  aldehydes  and  by 
higher  temperature  and  alkali  concentration.  Styryl 
nonyl  ketone  has  m.  p.  44°  (cf.  Carette,  A.,  1901,  i, 
127;  Thoms,  Ber.  Deut.  pharrn.  Ges,,  1901,  11,  3) 
and  its  dimeride  yields  an  oxime 3  m,  p.  125—126°, 
By  cold  alkaline  condensation  of  methyl  nonyl  ketone 
with  the  appropriate  aldehyde  the  following  styryl 
nonyl  ketones  are  obtained:  3:4 -dimethozy-,  m.  p. 
01° ;  4-isoprojpyI-,  m.  p.  40°;  2-hydroxy-,  m.  p.  79° ; 
4-chloro-,  m.  p.  02—63° ;  3-chloro-,  m.  p.  57° ;  2 -chloro- 
styryl  nonyl  ketone  was  not  isolated,  but  was  charac¬ 
terised  by  its  smnicarbazone ,  m.  p.  123—124°,  With 
more  concentrated  alkali  or  under  reflux  are  obtained  : 
biS“(4-melhoxy-)}  m.  p.  120°;  bis-{3 :  4-dimethoxy-), 
m.  p,  135° ;  bis- (3  : 4-metkylenediozy-),  m,  p.  128° ; 
bis-(4-chloro~),  m,  p,  128—127°;  bis-(4-melhyl-)}  m.  p. 
134—135°,  and  bis- (4-impropyl-slyryl  nonyl  ketone ), 
m.  p,  150°.  Scholtz  and  Meyer  (A.,  1910,  i,  501) 
erroneously  describe  the  last  two  compounds  as  the 
corresponding  monomerides.  G.  W.  Shoppee. 

Resolution  of  benzoin.  I.  V.  Hopper  and  F.  J. 
Wilson  (J.C.S.,  1928,  2483— 2489 ) .—1  - $- { a- Phenyl- 
ethyl) semicar bazide  hydrochloride ,  m.  p.  188°,  [<x]J2* 
—66*06°,  has  been  prepared  in  79%  yield  from 
l  -  oc-pheny  1  e  thy  lamine  and  acetonesem  icarbazone, 
and  together  with  the  d-isomeride  ( ibid *,  1922,  121, 
869)  has  been  used  to  effect  a  resolution  of  benzoin. 
Preliminary  work  with  r-8- (a-phenylefchyl)semicarb- 
azide  hydrochloride  in  pyridine  solution  yielded  three 
of  the  four  possible  racemic  benzoin  A  ~{oL~phenylethyl) - 
semicarbazones  {^modification }  m.  p.  174° ;  $-modi- 
fication,  m,  p.  154°;  y -modification t  m.  p.  137°),  all 
yielding  benzoin  on  hydrolysis ;  in  alcoholic  solution 
only  the  a-  and  p-isomerides  were  obtained.  For 
comparison  (see  below)  ef-benzoin  was  prepared  from 
d-mandelic  acid  by  Wren's  method  ( ibid 1909,  95, 
1583)  using  quartz  vessels  and  solvents  which  had 
been  previously  distilled  in  quartz  apparatus;  the 
product  had  m*  p.  133 — 134°,  [a]g  +118*5°,  and  its 
pyridine  solution  was  not  racemised  by  keeping  for  a 
week  in  quartz.  d-Benzoin-dS-{a-phe?iyiethyl)semi- 
carbazone  was  prepared  in  pyridine  solution  and  had 
m.  p.  181—182°,  [a]g  — 140*7°. 

r-Benzoin,  condensed  with  d-h- ( a-phenylethyl  )~ 
semicarbazide  hydrochloride,  yielded  as  the  sole 
crystalline  product  d -benzo iu-dA-{&-ph enylethyl)semi- 
carbazone,  m.  p.  181—182°,  [«]}J  — 141*5°,  identical 
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with  the  synthetic  product,  giving  on  hydrolysis  with 
oxalic  acid  d-benzoin,  in.  p.  133— 134°,  [a]11  +118-3°. 
From  the  non- crystalline  condensation  product  benzil- 
dt-d-  8-  ( K-phenylethyl)semicarbazone ,  m.  p.  223°,  [a]1,; 
+  178*2°,  was  isolated  and  yielded  benzil  on  hydrolysis 
with  concentrated  hydrochloric  acid.  r-Benzoin 
and  |-§-(oc-phenylethyl)semicarbazide  hydrochloride 
similarly  yielded  l-benzoi?i-l-S - ( a -ph enylethyl)s emicarb - 
azo? te,  m.  p.  181 — 182°,  [a]l>  +140*9°,  as  the  sole 
crystalline  product,  converted  by  hydrolysis  with 
oxalic  acid  into  hbenzoin,  m.  p.  133 — 134°,  [a}\] 
—  118*5°  C.  W.  Shoffee. 


Possibility  of  ring-chain  valency  tautomerism, 
and  of  a  type  of  mobile  hydrogen  tautomerism 
analogous  to  the  Wagnei+Meerwein  rearrange¬ 
ment.  IV,  Substitution  reactions  of  some 
cyclic  derivatives  of  phorone.  C.  W.  Shopfee 
(J.C.S.,  1928,  2360— 2365}.— Numerous  observations 
previously  made  (this  vol.,  414)  indicate  that  the 
5-carbon  nuclei  (I),  (II),  possess  remarkable  stability, 


(I.)  RO-C^gJ* 

CO‘CMe<> 


co<9Y"  9Me2  (no 

^C(0R)*CMe2 


and  exhibit  a  tendency  to  conservation  of  type  such 
as  is  encountered  in  semi-aromatic  and  aromatic 
systems.  The  action  of  substituting  agents  has  now 
been  studied  to  determine  the  conditions  under  which 
the  nuclear  type  is  preserved.  Treatment  with 
bromine  in  chloroform  of  the  acetoxy-  [I,  R=Ac, 
Y=H],  methoxy-  [I,  R=Me,  Y=H]  and  p-bromo- 
benzyloxy-  [I,  R=C7H8Br,  Y=H]  derivatives  yields 
bromohydroxyphorone  with  elimination  of  the  sub¬ 
stituent  R ;  the  mechanism  of  the  reaction  is  dis¬ 
cussed.  Quinolinium  bromide  also  causes  elimination 
of  the  acyl  group  from  the  acetyl  compound,  but  not 
of  the  p-bromobenzyloxy-group,  simple  nuclear 
substitution  taking  place  instead.  A  similar  result 
is  achieved  in  the  case  of  the  acetyl  compound  by 
brominating  with  quinolinium  bromide  in  the  presence 
of  quinoline.  If  the  nuclear  type  is  destroyed  by 
reduction,  bromination  leads  to  its  regeneration. 

Various  acyl  and  alkyl  derivatives  examined  show 
little  tendency  to  couple  with  diazonium  salts,  but 
hydroxyphorone  (I  and  II;  R — Y=H)  readily  does 
so,  the  position  of  coupling  being  the  carbon  atom 
bearing  Y.  The  following  are  new  :  2  :  5-dibromo- 
3:3:4:  4- 1 etramethylcjclopentanone ,  m.  p.  93° ; 
4-2#  :  4#  :  6 ' - iribromobenzen eazo ~  5  -  Zi ydroxy - 2  :  2  :  3  :  3- 
tetrame Ihyl- Ai-cycloptntenon e ,  m.  p.  indefinite;  4-p- 
carbethoxybenzeneazo-5 -hydroxy -2  :  2  :  3  :  3 -tetrameihyl- 
A^cyclopentenone,  m.  p.  160°  (decomp,),  yielding  by 
reduction  and  hydrolysis  2:2:3:  3 - tetr amethy IcycZo - 
pentylamine.  Bromination  of  5-methoxy-2  :  2  :  3  :  3- 
tetram ethylcyclop en tanone  with  bromine  in  chloro¬ 
form  yields  bromohydroxyphorone,  but  in  another 
experiment  an  unstable  intermediate  dibromide, 
09H140Br2,  m.  p.  99 — 100°,  was  isolated. 

C.  W.  Shopfee. 

Acylation  and  alkylation  of  aromatic  com¬ 
pounds  in  presence  of  stannic  chloride.  G. 
Stadnhcov  and  A.  Baryscheva  (Ber.,  1928,  61,  [B], 
1996— 1999}.— In  contrast  with  its  behaviour  towards 
benzyl  chloride,  benzene  does  not  react  with  acetyl 
or  benzoyl  chloride  in  the  presence  of  stannic  chloride ; 


under  similar  conditions,  ethyl  benzoate  does  not 
react  with  benzyl,  benzoyl,  or  acetyl  chloride.  o-Tolyl 
methyl  ether  and  acetyl  chloride  in  cold  benzene  in 
the  presence  of  stannic  chloride  afford  4- methoxy- 3- 
methylacet  ophenone ,  b .  p .  1 7 1— 1 7  2  °/3  9  mm.  ,d\8 1*0812, 
n\y  1-5538  {semicarbazone,  m.  p.  206 — 207°;  oxime, 
m.p.  101 — 101-0°), in  84%  yield ;  4-methoxy~3-methyl- 
benzophenone,  m.  p.  79—80°,  is  similarly  prepared. 
4-Methoxy-2-methylacetophenone,  b.  p.  163 — 164°/ 
33  mm.,  d?  1-0803,  n\]  1-5527  (oxime,  in.  p.  80*5— 
81*5° ;  semicarbazone ,  m.p.  179—180°),  and  a  methoxy - 
meihylbenzophenone,  b.  p.  219 — 221°/23  mm.,  m.  p. 
172°,  are  derived  from  m-tolyl  methyl  ether.  p-Tolyl 
methyl  ether  gives  2 -meth oxy- 5 -methylacctophenone , 
b.  p.  143—146°/21  mm.,  260—2617739  mm.,  df 
1*0636,  1-5375  {semicarbazone,  m.  p.  176 — 177°; 

oxime,  m.  p.  88*5—89-5°),  and  a  methoxy  methylhenzo- 
phenone,  b.  p.  210 — 211 720  mm.,  m.  p.  37—38°. 

m-Tolyl  methyl  ether  and  benzyl  chloride  afford  a 
methoxy meihyldipJienylmethane,  b.  p.  181 — 187°/20 
mm.,  df  1-0466,  and  methozymethyldibenzylbenzene, 
m.  p.  75—76°.  H.  Wren. 

Hydroxy-carbonyl  compounds*  IX,  Consti¬ 
tution  of  cotom  and  tsocotoin.  isoHydrocotom, 
P.  Harrer  and  N.  Lichtenstein  (Helv.  Chim.  Acta, 
1928,  11,  789 — 795) . — p-Toluenesulphonylation  of 
cotoin  (2:6-  dihydroxy  -  4  -  methoxybenzophenone) 
gives  2  -  hydroxy  -  4  -  methoxy  -  6  *  p  -  toluenesulphonyloxy  - 
benzophenone,  m.  p.  138°  (2  :  6-di-p4oluenesulphonyl 
derivative,  m.p.  144°),  which  when  methylated  yields 
the  p - tolu en esulphonyl  derivative,  m.  p.  112°,  of 
hydrocotoin  (2 -hydroxy -4  :  6 - dimethoxybenzophen - 
one) .  wOotoin  (2:4-  dihydroxy  -  6  -  methoxybenzo  - 
phenone)  furnishes  the  4-p 4oluenesulphonyl  derivative, 
m.  p.  109°,  together  with  the  2  :  4c-di-p4oluenesulphonyl 
derivative,  m.  p.  137°.  Partial  hydi'olysis  of  this  last 
compound  affords  the  2-p -toluenesulphonyl  derivative, 
m.p.  146°,  of  isocotoin . 

Phloroglucinol  dimethyl  ether  condensed  with 
benzonitrile  in  presence  of  zinc  chloride  yields  a 
mixture  of  hydrocotoin  and  iso  hydrocotoin  (4 -hydroxy- 
2  :  6 -dimethoxy  benzophenone),  m.  p.  177°. 

H.  Burton. 

Optical  investigation  of  quinones  and  free 
radicals.  S.  Goldschmidt  and  F.  Graef  (Ber., 
1928,  61,  IB],  1858— 1869).— The  red  form  of  o-benzo- 
quinone  can  be  converted  into  the  colourless  modi¬ 
fication  as  often  as  desired  if  its  ethereal  solution  is 
rapidly  cooled  to  —80°.  This  observation,  considered 
in  conjunction  with  the  marked  differences  in  colour 
exhibited  by  solutions  of  o~benzoquinone  and 
o-naphthaquinone  in  chloroform,  ether,  and  light 
petroleum,  suggests  equilibria  between  polymeric  or 

tautomeric  forms  of  the  type  C6H4<^q_q^>C6H4, 

i  C*H4<°  CcH4<^.  Since  solutions  of 

o-benzoquinone  obey  Beer's  law,  they  cannot  contain 
equilibrium  mixtures  of  poly-  and  mono-meric  forms. 
The  absorption  spectrum  of  p-benzoquinone  differs 
widely  from  that  of  the  o-compound,  which  resembles 
closely  those  of  homo-o-benzoquinone  and  o-naphtha- 
quinone.  Observations  of  the  absorption  spectra  of 
o-quinones  in  various  solvents  show  them  to  have 
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little  in  common  with  the  corresponding  quinols,  thus 
differing  completely  in  behaviour  from  the  true 
aroxyls  (see  later),  Nevertheless,  the  marked  in¬ 
fluence  of  the  solvent  indicates  the  existence  of  an 
equilibrium,  aroxyl  quinone  and  this  hypothesis 
is  supported  by  the  conversion  of  o-benzoquinone  by 
triphenylmethyl  into  a  colourless,  non-crystalline 
ether,  G6Hfl((>CPh3)2,  from  which  triphenylmethyl  is 
quantitatively  separated;  as  the  peroxide  by  exposure 
to  air. 

The  ultra-violet  spectra  of  oca-diphenyl- [$-2  :  4  :  6- 
trinitrophenylhydrazino  and  aoo diphenyl- p-2  :4:6- 
trinitrophenylhyclrazyl  do  not  show  differences 
greater  than  those  of  o- benzoquinone  in  two  different 
media*  In  the  visible  spectrum,  the  radical  gives  a 
very  high,  flat  band,  this  appearing  to  be  characteristic 
of  the  transition  from  ter-  to  bi -valent  nitrogen. 

The  spectrum  of  9-ehloro - 1 0-hydroxyphenanthrene 
is  very  closely  similar  to  that  of  phenanthrene,  the 
hydroxy* group  having  unexpectedly  little  influence. 
In  the  spectrum  of  the  corresponding  peroxide  only 
the  two  bands  in  the  far  ultra-violet  remain  un¬ 
changed,  whilst  a  band  appears  between  3300  and 
3600 'A.  The  linkings  in  the  mesa-nucleus  appear 
therefore  to  have  suffered  considerable  change*  Solu¬ 
tions  containing  an  equilibrium  mixture  of  peroxide 
and  c hlor op henanth r oxyl  do  not  obey  Beer's  law, 
thus  affording  spectroscopic  evidence  of  radical  dis¬ 
sociation,  The  curve  of  chloroplienanthroxyl  cannot 
be  followed  far  into  the  ultra-violet  on  account  of 
the  presence  of  pyridine  (added  to  induce  equilibrium), 
but  its  concurrence  with  the  curve  of  the  peroxide 
permits  the  conclusion  that  the  change  in  absorption 
is  restricted  to  the  visible  part  of  the  spectrum  in 
which  a  band  appears  of  similar  breadth  and  intensity 
as  in  the  case  of  oca-diphenyl- p-2  :  4  :  6- trinitrophenyl- 
hyclrazyh  On  the  other  hand,  the  changes  in  com¬ 
parison  with  9-chloro-IO-hydroxyphenanthrene  also 
occur  in  part  of  the  ultra-violet  and  are  probably  due 
to  the  mmo- benzene  nucleus* 

The  production  of  a  compound,  C14H1g04NCl,  m.  p. 
195°,  from  p-benzoquinono  and  9-chloro-lO-phen- 
anthroxyl  in  chloroform  and  pyridine  is  recorded. 

H.  Wren. 

Action  of  potassium  ferricyanide  on  sodio- 
formanilide  in  alkaline  solution.  Preparation 
of  quinones  and  imides.  E.  I.  Orlov  (Ukraine 
Chem.  J.,  1928,  3,  161—169) Sodiof ormanilide  is 
oxidised  by  potassium  ferricyanide  to  yield  a  mixture 
of  products,  amongst  which  2-amino-o-hydroxy-  and 

2-amino-3-hydroxy-p-bcnzoquinone  are  identified. 
The  tarry  reaction  product  is  partly  soluble  in  dilate 
hydrochloric  acid,  the  hydrochlorides 

OpH.p  0  *C  6H4*NH2  ,2HGl  and  G?H4:NH,HC1 
being  isolated  from  the  extract.  The  first  product 
of  the  reaction  of  oxidation  is  probably  2-amino-p- 
benzoquinone,  which  then  reacts  as  follows  : 

20 -f-  H*>0  =  CJBLO^OHJ-NHj  -T-  OaHjO® -j- 
NH3.  *  "  B.  Tbuszkowsei. 

Subsidiary  valency  linking  of  nitro-  and 
qninonoid  groups.  E.  Hertei*  and  H.  Iyorth 
(Ber.,  1928,  61,  [jB],  1650— 1653).— The  powder  of 
2 : 7-dinitroanthraquinone  to  form  additive  com¬ 
pounds  with  aromatic  hydrocarbons  has  usually  been 


ascribed  to  the  presence  of  the  two  nitro-groups* 
Examination  of  the  phase  diagrams  of  1  :  8-dinitro- 
naphthalene  and  stilbene,  1  : 5-dinitronaphthalene 
and  stilbene,  or  3  :  3 '  -  dini tr odi p heny  1  methane  and 
naphthalene  fails  to  disclose  the  production  of  additive 
compounds  and  attempts  to  isolate  such  products  from 
1  :  8-  or  1  :  5-dinitronaphthalene,  3  :  3'-dinitrodi« 
phenyl  methane,  and  2  :  7 -dinitrofluorene  and  various 
aromatic  hydrocarbons  and  their  derivatives  give  only 
negative  results.  It  is  therefore  concluded  that  a 
common  residual  field  is  not  possessed  by  two  nitro- 
groups  present  in  different  nuclei.  The  grouping, 

3- nitro-carbonyl-3 '-nitro-,  does  not  induce  the  form¬ 
ation  of  additive  compounds  as  evidenced  by  3  :  3'« 
dinitrobenzophenone  and  naphthalene  or  2 ;  7-di- 
nit-rofluorenone  and  stilbene.  The  production  of 
molecular  compounds  from  Fritzsch’s  reagent  is 
attributed  to  the  carbonyl  group  strengthened  by 
the  neighbourhood  of  negative  substituents.  Thus 
the  colour  of  the  additive  compounds  of  naphthal¬ 
ene,  fluorene,  acenaphthene,  and  anthracene  with 

1  :  2  :  3  :  5  :  6  :  7  :  S-heptaehloro-  is  deeper  than  those 
with  2 : 7 -dichloro-anthraquinone,  but  less  pro¬ 
nounced  than  those  with  1  -nitroanthr  a  quinone.  The 
compounds  exist  only  in  the  molten  mixtures,  but  the 
introduction  of  two  nitro -groups  in  different  benzenoid 
nuclei  of  anthraquinone  increases  the  quinonoid 
residual  affinity  to  such  an  extent  that  additive  com¬ 
pounds  with  hydrocarbons  are  crystalline.  The 
behaviour  of  phenanthraquinone  is  similar  to  that 
of  anthraquinone.  2  :  7 -lHbromoplieiiant.hr a  quinone 
gives  deeply-coloured  molten  mixtures  with,  aromatic 
hydrocarbons  but  not  crystalline  compounds,  whereas 

2  :  7-dini trophenanthraquinone  affords  additive  cam- 

pounds  with  acenaphthene  (1  :  1),  m.  p.  255*,  fluorene, 
(1  :  2),  m.  p.  270°,  and  anthracene  (1  :  2),  m.  p.  250°, 
Additive  compounds,  m,  p.  165°  and  148°,  respectively, 
are  produced  from  4  :  5  -dini  trophenanthraquinone 
and  acenaphthene  (1:1)  and  from  2:6:  7-trinitro- 
fluorenone  and  stilbene  (1:1).  H.  Wren. 

Production  ol  benzanthrone  derivatives  [from 

4- ammo~3-hydroxy-l~jj~ammo-o-earboxypbenyl~ 
naphthalene].  I.  B.  Anderson,  R.  F.  Thomson, 
J,  Thomas,  and  Scottish  Dyes  Ltd. — See  B.,  1928. 
740. 

Constitution  of  active  principle  of  Chita.  I, 
A.  C.  Roy  and  S.  Duty  (J.  Indian  Chem.  Soc.,  1928, 
5,  419 — 424 ). — Plumbagin  (I),  G18H1505,  m.  p. 
77—78°,  is  obtained  from  the  air-dried  roots  {“  chlta  15 ) 
of  Plumbum  rosea  or  P,  zeylanica  in  a  maximum  yield 
of  about  1%  by  extraction  with  light  petroleum.  It 
contains  one  hydroxyl  group,  since  it  affords  mono- 
acetyl,  m,  p.  138°,  monobenzoyl,  m.  p,  147°,  and  mono- 
carbdkoxy -3  m.  p.  109°,  derivatives.  It  is  suggested 
that  I  is  a  p- quinone,  since  it  yields  a  dioxime,  m,  p. 
220°,  but  only  a  monopkenylhydrazone ,  m.  p,  198°,  and 
a  monosemicarbazone,  m.  p.  above  280°.  This  view  is 
supported  by  the  formation  of  a  colourless  leuco- 
compound  from  I  by  reduction  with  zinc  dust  and 
acetic  acid.  When  I  is  oxidised  with  cold  aqueous 
potassium  permanganate,  cinnamic  acid  and  traces  of 
benzoic  and  acetic  acids  are  obtained,  whilst  zinc  dust 
distillation  furnishes  naphthalene  and  (bm  ethyl  - 
naphthalene.  Tetranitroplwnbagm,  m.  p,  172°,  is 
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formed  by  the  action  of  fuming  nitric  acid,  and  the 
action  of  bromine  is  to  yield  plumbagin  dibromide, 
in.  p.  122°.  *  H.  Burton. 

Colouring  matters  of  fungi.  VI.  Constitu¬ 
tion  of  atromentin.  F.  Kogl  and  H.  Becker 
[with  A.  Detzel  and  (Erl.)  G.  de  Voss]  (Annalen, 
1928,  465,  211— 242).— The  fungus  extract,  atro- 
mentin  (A.,  1925,  i,  50,  1439),  was  regarded  as  having 
the  formula  C20H1407  and  as  being  a  derivative 
of  2  : 5-diphenylbenzoquinond  containing  a  8:2'' 
0H*CHyC(0H)<  bridge  linking.  The  analogy  be¬ 
tween  atromeniin  and  polyporie  acid,  which  has  been 
shown  (A.,  1926,  407)  to  "be  3  :  6-dihydroxy«2  :  5~di~ 
phenylbenzoquinone,  has,  however,  suggested  a 
re-investigation  of  the  former  substance,  which  is  now 
found  to  have  the  formula  C18H1206.  The  structure 
now  favoured  is  that  of  3:6:4V  -tetrdhy&roxy- 
2  :  5  -  diph  enylbenzogu  in  on  e  (I).  The  pent  a -acetyl 
derivative,1'  m.  p.  242°,  is  found  to  be  a  Utra-acetyL 
atromentin,  and  “  hepta-acetyl-leucoatromentin,”  m.  p. 
236°,  to  be  the  heza-acetyl  compound.  Reduction  of 
tetra-acetylatromentin  by  zinc  and  acetic  acid  yields 
3:6:4V  4 n4etra-acetyl4eucoatromentin,  in,  p.  248°, 

Oxidation  of  atromentin,  e.g.t  by  alkaline  hydrogen 
eroxide,  normally  yields  p - hy dr oxy b enzoic  acid.  In 
ot  acetic  acid  solution,  however,  a  small  quantity  of 
hydrochloric  acid,  and  hydrogen  peroxide  to  furnish 
4  atoms  of  oxygen,  cause  the  separation  of  the  lactone, 
m.  p,  346°  (decomp.},  of  atromentic  acid ,  GlgH1207,H?0, 
m/p.  332°  (decomp.).  The  action  of  acetic  anhydride 
and  sulphuric  acid  on  either  of  these  gives  the  diacetyl 
derivative,  m.  p.  271°,  of  the  lactone ;  the  last  on 
keeping  in  ethyl  alcohol  furnishes  ethyl  atromentate, 
m.  p.  346°. 

Diazomethane  converts  atromentic  acid  into  its 
trimethyl  ether,  m.  p.  170°;  the  lactone  dissolved  in 
methyl  alcohol  and  treated  with  diazomethane 
yields  the  fully  methylated  product,  methyl  atro- 
mmtate  trimethyl  ether ,  in.  p.  167°  (depressed  by 
admixture  with  the  preceding  compound).  Chromic 
acid  oxidises  the  trim  ethyl  ether  to  anisic  acid  and 
methyl  p -meihoxyphenylglyoxylate,  m,  p.  54°,  which  is 
also  obtained  from  leucoatromentin  hexam ethyl  ether 
(see  below),  is  reduced  by  hydriodic  acid  to  p -hydroxy- 
phenylacetic  acid,  and  is  synthesised  by  permanganate 
oxidation  of  p- methoxyacetophenone . 

Hot  50%  potassium  hydroxide  solution  converts 
atromentic  acid  into  p-hydroxyphenyl acetic  acid  ;  this 
can  be  explained  on  the  assumption  that  it  is  a 
pp'  - dihydroxypulvinic  acid , 


H0*CGH4‘C:C(0H)dj:C(CO2H)#CgH4*0H,  and  that  the 
above  lactone,  m.  p.  346°,  is  the  corresponding 
dilactone.  The  latter  reacts  with  alcohol  to  give  a 
lactone  ester  (cf.  Piutti  and  Mazza,  A.,  1927,  1072). 
Since  no  other  aromatic  degradation  product  is 
obtained,  it  is  established  that  the  phenyl  groups  of 
atromentin  carry  only  p- hydroxy -groups ;  the  old 
bridged  formula  is  thus  excluded. 

It  is  not  possible  to  methylate  atromentin  completely 
in  one  stage.  Tetra-acetylatromentin  dissolved  in 
methyl-alcoholic  potassium  hydroxide,  and  acidified, 
yields  an  atromentin  monomethyl  ether ,  m.  p.  239°, 
easily  hydrolysed,  and  thus  containing  a  3 -in ethoxy  1 


group.  This  furnishes  a  triacetyl  derivative,  m.  p. 
202°,  and,  by  use  of  sodium  hyposulphite,  penta- 
acetyldemoatromentm  monomethyl  ether ,  in.  p.  196°, 
Atromentin  dimethyl  ether  Is  easily  hydrolysed, 
supporting  the  3  :  6-structure ;  with  acetic  anhydride 
and  sulphuric  acid  it  gives  orange  pp  -diacetyl- 
atromentin  3  :  6 -dimethyl  ether,  m.  p.  212°,  oxidised  by 
chromic  acid  to  p-acetoxybenzoic  acid  (no  anisic  acid). 
Penta-acetyl-leueoatromentin:  dimethyl  ether  is  re¬ 
named  1:4:4V  ^''-tetra-acelyl-leucoatromentm  3:6- 
dimethyl  ether,  m.  p.  263—264°. 

Complete  methylation  of  atromentin  is  effected  by 
the  action  of  diazomethane  on  leucoatromentin,  or  by 
that  of  methyl  sulphate  on  atromentin  dimethyl  ether 
in  methyl- alcoholic  potassium  hydroxide ;  atromentin 
tetramethyl  ether  lias  m.  p.  199°.  If  the  dimethyl  ether 
is  suspended  in  ethyl  alcohol  during  methylation, 
atromentin  trimethyl  3 -ethyl  ether,  m.  p.  186°,  is 
obtained,  readily  converted  by  methyl-alcoholic 
potassium  hydroxide  into  the  tetramethyl  ether,  which 
is,  however,  slowly  decomposed  itself  by  this  reagent, 
giving  atromentin  3:4V  4f'4 rimethyl  ether ,  in,  p,  167°. 
This  last  is  hydrolysed  by  sodium  hydroxide  to  the 
4'  :  4 rf -dimethyl  ether ,  m.  p,  290°. 

Leucoatromentin  hemmethyl  ether ,  in.  p.  238°,  is 
obtained  by  the  action  of  methyl  sulphate  on  leucoatro- 
mentin  in  presence  of  methyl-alcoholic  potassium 
hydroxide,  and  similarly  from  the  tetramethyl  or 
trimethyl  ethyl  ethers,  or  from  the  former  of  these  by 
the  action  of  diazomethane. 

All  these  methylated  products  agree,  with  the 
formulation  C18H1206  for  atromentin,  which  cannot  be 
considered  to  have  been  degraded  in  any  way  during 
methylation. 

A  degradation  process  is,  on  the  other  hand,  effected 
by  means  of  aqueous  alkali.  The  action  of  the  latter 
on  dihydroxydialkylbenzoquinones  was  studied  by 
Fichter  (A.,  1908,  i,  658),  who  obtained  mixtures  of 
stereoisomerie  succinic  acids, 

CH2R*CH(C02H)«CHR*C0aH,  assumed  to  be  derived 
from  laetonic  acids,  Stahlsehmidt  (A.,  1879,  382)  had 
not  obtained  such  results  with  polyporie  acid,  which, 
lie  stated,  yielded  two  acids,  CflHD02,  in.  p.  163°,  and 
Oi0H9G,  m,  p.  156°.  This  work  has  now  been  repeated 
and  both  products  have  been  found  to  be  impure .  The 
action  of  boiling  10—15%  aqueous  potassium  hydr¬ 
oxide  on  polyporie  acid  actually  gives  rise  to  three 
products  :  (a)  the  known  a  -  b  enzy  Icinnam  i  c  acid,  m.  p. 
168°;  (b)  a  new  isomeric  a-benzylcinnamic  acid ,  m.  p. 
100*5°,  which,  like  (a),  on  reduction  gives  dibenzyl - 
acetic  acid;  and  (c),  phenylbenzylsuccinic  acid 
(Avery,  A.,  1908,  i,  343).  The  results  of  Fichter  are 
thus  supported  by  analogy,  oxalic  acid  being  lost 
instead  of  carbon  dioxide  during  the  reaction,  which 
yields  a  benzylciimamic  acid  instead  of  a  succinic  acid. 

The  action  of  alkali  on  atromentin  ( ppf -dih ydroxv- 
polyporic  acid )  follows  a  similar  e ourse .  T h e  pr o due t , 
m.  p,  202°,  obtained  when  steam  is  passed  through  a 
solution  of  atromentin  in  30%  alkali  is  now  found  to 
be  C18H407,3H20,  and  to  be  -hydroxy phenyl- 

y-p-hydroxybenzylbutyroladone-y-carboxylic  acid .  The 
acids  of  m.  p.  183°  and  164°,  to  which  the  formula 
C11H10O3  was  assigned,  are  now  found  to  be  C16Hw04. 
Since  the  former  of  these  is  methylated  by  diazo- 
me  thane  to  4  *meih  oxy-<x~{p~metho%ybenzyl)ci?mamic 
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acid,  m.  p.  161°  (synthesised  by  condensation  of 
p-methoxy-P-phenylpropionie  acid  with  anisaldehyde, 
in  presence  of  acetic  anhydride  at  160— 170°),  it  must 
be  4:-hydroxy-&’(j)-hydroxybenzyl)cin7iamic  acid .  Since 
the  two  acids  yield  the  same  acetyl  derivative,  the 
acid  of  m.  p.  164°  may  be  an  aJ/o-form. 

E,  W.  WlGNALL, 

Colouring  matters  of  fungi.  VII.  Synthesis 
of  atromentin.  Atromentic  acid.  F.  Kogl  [with 
H.  Becker,  G.  be  Voss,  and  E.  Wirth]  (Annalen, 
1928,  465,  243— 258).— Atromentin  (see  preceding 
abstract)  is  synthesised  by  condensing  methyl  p-metli- 
oxyphenylacetate  with  methyl  oxalate  by  the  action 
of  sodium  in  ether.  This  yields  directly  3  :  6 -di¬ 
hydroxy-2  :  5-bis-(p-methoxyphenyl)benzoquinone  (atro¬ 
mentin  4'  :  -dimethyl  ether),  m.  p.  285°  (uncorr.),  from 
which  the  tetramethyl  ether  is  also  prepared,  and,  by 
the  use  of  hydriodic  acid,  atromentin  itself. 

A  second  synthesis  is  effected  by  heating  2  :  5-bis- 
(p-hydroxyphenyl)benzoquinone  with  methyl  alcohol 
and  zinc  chloride  at  160°;  atromentin  3  :  6-dimethyl 
ether  is  thus  obtained,  and  is  identified  as  the  diacetyl 
derivative.  Free  atromentin  is  obtained  by  heating 
with  saturated  sodium  carbonate  solution.  The  yield 
is  not  good,  but  is  better  than  that  in  the  first  described 
method. 

Completely  methylated  atromentic  acid  is  syn¬ 
thesised  as  follows.  Ethyl  oxalate  is  condensed  with 
p-methoxyphenylacetonitrile  under  the  influence  of 
sodium,  furnishing  pp ' -dimethoxydiphenylkelipinodi- 
nitrile,  m.  p.  260°.  When  heated  in  alcohol  and 
mT  sulphuric  acid,  pp ’-dimeth ozypu l - 
' '  e  vinolactone  (1),  in.  p.  268*5°  (which 
(TO  has  not  been  demethylated),  is 
, obtained.  This  is  dissolved  in 
methyl-alcoholic  potassium  hydr¬ 
oxide,  and  on  acidification  gives  rise  to  the  lactone 
ester,  pp  * -di?nethoxyvutpinic  acid,  m.  p.  174*5°,  of 
which  the  methyl  ether ,  m.  p.  168°, 

0Me*G6H1*C<^Q^(Q>C:C{C02Me)-C6H4-0Me,  is 

identical  with  methyl  atromentate  trimethyl  ether  (see 
preceding  abstract). 

In  attempts  to  hydrolyse  this  ester  to  the  corre¬ 
sponding  acid  by  means  of  methyl-alcoholic  potass¬ 
ium  hydroxide  with  either  synthetic  or  analytic 
material,  the  yellow  solution  acquired  an  intense 
violet  colour,  and  on  acidification  a  yellow  compound, 
C20H18O5)  m.  p.  147°  (after  sintering  at  135°), 
separated.  This  is  regarded  as  3  -  hydroxy  -  ^-meihoxy- 
2  :  5-bi$-{p-methoxyphenyh)eyclopenta-2  :  4-dien-l-one. 
Similarly,  vulpinic  acid  methyl  ether,  prepared 
from  silver  vulpinate  and  methyl  iodide,  gives  with 
methyl- alcoholic  potassium  li}rdroxide  a  violet  solution 
from  which  acidification  yields  the  corresponding 

diphenyl  compound,  m.  p,  94—95°, 

identical  with  £t  oxalyldibenzyl  ketone  monomethyl 
ether  ”  (Claisen,  A.,  1895,  i,  373),  together  with  a  large 
quantity  of  an  oily  substance  (the  keto-form  ?).  This 
last  also  appears  when  the  substance  is  prepared  from 
the  silver  salt  of  oxalyldibenzyl  ketone. 

Claisen  describes  (loc,  cit.)  an  inversion  of  the 
“  oxalyldibenzyl  ketone,”  which  when  heated  above 
its  m.  p.  is  converted  into  “  isoox&lyl dibenzyl  ketone  ” 


(pulvinone),  QQ'O'd’CHPh  *  ®ie  new  reaction  can  be 

considered  as  a  reversal  of  this;  in  fact,  pulvinone 
methyl  ether,  m.  p.  104—105°  (obtained  by  Claisen  as 
an  oil),  when  treated  with  methyl -alcoholic  potassium 
hydroxide  gives  rise  to  the  above  described  diphenyl 
compound,  m.  p.  94—95°. 

Atromentic  acid  forms  red  crystals  containing  1  mol. 
of  water,  lost  at  100°  to  give  yellow  crystals  which  very 
rapidly  absorb,  water,  becoming  red,  loss  and  re¬ 
adsorption  of  water  occurring  without  loss  of  trans¬ 
parency.  E.  W.  "Wig nall. 

Gitoxin.  A.  Windaus,  K.  Westphal,  and  G. 
Stein  (Ber.,  1928,  61,  [B]t  1847— 1855).— All  pre¬ 
viously  described  derivatives  of  gitoxin  have  been 
again  prepared  and  subjected  to  a  series  of  independent 
analyses.  To  gitoxin  the  formula  C41HG4014  is 
ascribed  and  its  identity  with  “bigitalinum  crystal!- 
isatum  ”  of  Cloetta  (A.,  1926,  755)  is  established  ;  the 
ra.  p.  of  the  compound  depends  greatly  on  the  manner 
of  heating.  Gitoxigenin  has  the  formula  G23H3406; 
analyses  of  its  acyl  derivatives  are  unsuitable  for  the 
deduction  of  composition,  since  they  are  usually 
mixtures,  although,  under  definite  conditions,  a 
diacetyl  compound,  C23H3203Ac2,  m.  p.  249—250°,  is 
isolated.  Treatment  of  gitoxigenin  with  alcoholic 
hydrogen  chloride  gives  dianhydrogitoxigenin, 
O23H30Q3,  a  trebly  unsaturated  monohydroxylaetone 
identical  with  digitaligenin  from  Digitalinum  verum. 
Hydrogenation  of  gitoxigenin  (cf.  Cloetta,  loc.  cit.) 
appears  to  yield  two  isomeric  dihy drogi toxigenins, 
G23H3G05,  m.  p.  212°  and  241°,  [«]D  —48*74°  in  methyl 
alcohol,  each  of  which  is  converted  by  hydrogen 
chloride  in  alcohol  into  dianhydrodihydrogitoxigenin , 
C23H3203i  m.  p.  166°.  The  latter  compound  is  very 
readily  hydrogenated  in  the  presence  of  platinum - 
black  into  tetrahydrodianhydrodihydrogitoxigenm,  a 
mixture  of  isomerides  from  which  a  product,  C23H3603j 
m.  p.  214°,  [ajg  +75*7°  in  alcohol,  is  isolated.  Oxid¬ 
ation  of  the  product  with  chromic  acid  mixture 
affords  tetrahydrodianhydrogiloxigenone,  C23H3j103,  m.  p. 
207°,  [a] j)  +85*9°  in  chloroform,  doubtless  identical 
with  the  hexahydrodigitaligenone  of  Bandte  (A.,  1923, 
i,  1107).  Reduction  of  this  ketone  by  Clemmensen’s 
method  yields  the  lactone,  C^HggOg*  m.  p.  173°,  [a]JJ 
+71°  in  chloroform  (Bandte,  loc.  cit.,  gives  formula, 
G24H3802).  Oxidation  of  the  ketone  with  chromic  acid 
in  excess  gives  a  dicarboxylic  acid,  C23Ha406,  m.  p. 
282°,  [a]j?  4-100°  in  glacial  acetic  acid  [dimethyl  ester, 
m.  p.  163°,  [oc]y  4-82*3°  in  chloroform) ;  the  ketone  thus 
probably  contains  a  cyclic  “CO‘CH2“  group.  The 
hexahydrodigitaligenin,  m.  p.  186—187°,  of  Bandte 
(loc.  cit.)  and  of  Windaus  and  Schwarte  (A,,  1925,  i, 
1295)  is  not  homogeneous ;  from  it  the  tetrahydro- 
dianhydrodihydrogitoxigenin  (see  above)  is  isolated 
as  the  most  sparingly  soluble  component.  The 
acetyl  derivative,  m.  p.  156°,  and  propionyl  compound, 
m.  p.  163—164°,  are  regarded  as  probably  mixtures  of 
s ter eois omerides .  Oxidation  of  “  hexahydrodigitali¬ 
genin  ”  by  chromic  acid  affords  a  mixture  of  ketones 
from  which  tetrahydrodianhydrogitoxigenone  is 
isolated  with  some  difficulty.  The  portions  of  lower 
m.  p.,  when  oxidised  with  chromic  acid,  give  an  iso¬ 
meric  dicarboxylic  acid,  C23H3406  (see  above),  m.  p. 
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278°,  [a]j8  +71°  in  glacial  acetic  acid  [dimethyl  ester, 
m,  p,  171—172°,  [ajg  +40°  in  chloroform).  Distill¬ 
ation  of  the  acid,  G23H.uOe,  in  a  high  vacuum  gives 
the  ketone,  C22H3203,  m.  p.  206°  (oxime,  m.  p.  248°). 

H.  Wren. 

Colouring  matter  of  paprika.  III.  Catalytic 
hydrogenation.  L.  Zechmeister  and  L.  von 
Cholnoky  [with  (Frl.)  V.  Vrabely]  (Annalen,  1928, 
465,288— 299).— The  method  of  isolation  of  capsanthin 
(cf.  A.,  1927,  669)  is  improved,  and  the  new  formula 
034H4303  is  obtained.  The  strongly  unsaturated 
character  of  the  substance,  suspected  from  its  ready 
resinifieation,  is  confirmed  by  catalytic  hydrogenation. 
In  alcohol  or,  better,  acetic  acid,  reduction  in  presence 
of  platinum  introduces  9  mols.  of  hydrogen.  A 
colorimetric  survey  of  the  reaction  shows  that  6  mols. 
of  hydrogen  are  first  introduced,  removing  all  the 
colour,  which  during  hydrogenation  is  constantly  less 
than  would  be  expected  calculated  on  the  assumption 
that  there  are  nine  conjugated  etliylenio  linkings 
present. 

The  product,  perliydrocapsantkin,  is  a  liquid 
(perhaps  a  mixture  of  stereoisomerides) ,  with  [a]|J 
— 23’3°  to  —24*7°,  possibly  too  low  a  value  owing  to 
raeemisation  (a  preparation  kept  for  2  hrs.  at  80°  had 
Mi?  — “15-3°). 

The  paprika  pigment  must  be  considered  to  belong 
to  the  class  of  natural  “  polyene  M  pigments ;  the  lmvo- 
rotation  of  its  hydrogenated  product  is  compared  with 
the  similar  property  of  perhydroxanthophyll.  It  is 
assumed  that  the  deepening  of  colour  of  paprika 
during  ripening  is  due  to  dehydrogenation  of  the 
parent  substance ;  attempts  to  influence  this  by 
injection  were  unsuccessful.  E.  W.  Wig n all. 

Xanthophyll.  I.  Catalytic  hydrogenation, 
L.  Zechmeister  and  P.  Tuzson  (Ber.,  1928,  61,  [J3], 
2003 — 2009) . — Xanthophyll,  C40H56O21,  m.  p.  172° 
(corr.),  is  hydrogenated  in  ethyl  or  propyl  alcohol, 
ether,  chloroform,  or  glacial  acetic  acid  in  the  presence 
of  an  unusually  large  amount  of  spongy  platinum  to 
non -crystalline  per hydroxanihophyll ,  G40H7gO2J  [«]d 
—9*2°  in  ether,  -9-8°  in  benzene.  The  hydrogenation 
graph  of  xanthophyll  is  very  similar  to  that  of  carotin, 
showing  a  rectilinear  progress  until  8  mols.  of  hydrogen 
have  been  absorbed  and  the  solution  has  become 
colourless.  Xanthophyll  therefore  probably  contains 
eight  conjugated  double  linkings  which  rapidly  become 
hydrogenated  and  three  sluggish  double  linkings  which 
are  not  responsible  for  the  colour.  It  is  possible  that 
carotin  contains  two  alkyl  and  xanthophyll  two 
alkoxy-groups  in  corresponding  positions  in  the 
molecule,  H.  Wren. 

Caoutchouc.  K.  H.  Meyer  and  H.  Mark  (Ber., 
1928,  61,  [B],  1939—1949  ;  cf.  Katz,  A.,  1925,  ii,  667). 
— Examination  of  the  X-ray  diagrams  of  stretched 
caoutchouc  show  that  two  superposed  isoprene 
residues  almost  exactly  fill  the  space  of  an  identity 
period  if  the  methylene  groups  vicinal  to  the  double 
linking  arein  the  cw-position  to  one  another  and  the  two 
residues  are  placed  at  an  angle  of  180°  to  one  another. 
The  screw  axis  and  the  linkings  are  continued  through 
the  complete  crystallite  along  the  fibre  axis.  The 
distances  of  the  individual  chains  from  one  another 
coincide  with  those  observed  in  crystalline  fatty  acids. 


The  neighbouring  main-valency  chains  are  inclined  at 
different  angles  to  the  a-axis  in  the  unit  substance.  It 
is  estimated  that  75—150  isoprene  residues  are 
involved  in  the  structural  molecule  of  caoutchouc.  If 
the  tension  on  stretched  caoutchouc  is  released,  the 
interferences  disappear,  but  are  immediately  observed 
again  when  the  material  is  again  placed  under  tension. 
Direct  determinations  of  the  osmotic  pressure  of 
solutions  of  caoutchouc  in  benzene  and  chlorobenzene 
indicate  that  the  size  of  the  micelles  is  much  greater 
than  has  been  assumed  previously  and  that  the  micelles 
unite  with  considerable  proportions  of  the  solvent ;  in 
3—5%  solutions  the  solvent  is  almost  completely 
united  to  the  micelles. 

X-Ray  examination  shows  that  vulcanisation  which 
does  not  effect  the  reversible  extension  does  not  alter 
the  inner  arrangement  of  the  micelles.  The  forces  of 
association  which  the  micelles  exert  towards  one 
another  are  strengthened  in  some  manner  during 
vulcanisation.  Analogy  is  drawn  between  the  action 
of  sulphur  chloride  on  ethylene  and  caoutchouc,  which 
leads  to  the  union  of  two  double  linkings  by  a  sulphur 
bridge.  The  action  of  the  chloride  occurs  immediately 
at  the  surface  of  the  micelles  and  leads  to  the  formation 
of  sulphur  bridges  from  double  linkings  present  in  the 
same  and  in  neighbouring  micelles.  A  strong  union  of 
the  micelles  at  various  points  is  thus  established. 
Vulcanisation  with  large  amounts  of  sulphur  or  sulphur 
chloride  destroys  the  extensibility  probably  because 
the  many  sulphur  bridges  on  and  in  the  micelles 
stabilise  the  whole  mass.  H.  Wren* 


Attempts  to  synthesise  norpinie  acid*  G.  R. 
Clemo  and  K,  N.  Welch  (J.C.S.,  1928,  2621 — 2628). 
— The  following  unsuccessful  synthetic  schemes  are 
described  :  the  condensation  of  dimethylketen  and 
maleic  or  fumaric  esters,  of  a-bromoisobutyryl 
bromide  with  ethyl  sodioethanetetracarboxylate,  of 
ethyl  disodiofsopropylidenemalonate  with  methylene 
iodide  (giving  ethyl  hsopropylidene  malonate  and 
methylenedimalonate ;  cf.  Ingold  and  Powell,  ibid,, 
1921,  119,  1976),  of  acetyl  chloride  or  hsopropyl 
bromide  and  ethyl  sodiodicarbethoxyglutaconate,  of 
magnesium  methyl  iodide  and  either  a- acetyl- , 
a-bromo  -  a-acetyl- ,  or  cc -methyl-  a-acetyl-glutaric 
esters. 

Ethyl  a-acetylglutarate  gave  with  benzenediazon- 
ium  chloride  under  the  conditions  of  a  Japp-Klinge- 
mann  reaction  a-carboxypentmie-yB-d  ione-y -phenyl- 
hydrazone,  NHPh-N:CAc-[CH2]2-C02H,  m.  p.  178° 
(sodium  salt),  whilst  with  phenylhydrazine  it  gave 
ethyl  1- phenyl- 3 -me  thy  l-  5-pyrazolone- 4  -  (B  -propion  ate , 

GO - 9H-[CHs]!-COaEt  b  v  mm  m, 

NPh-N:CMe 

a-bromo-a-acetylglutarale  has  b.  p.  162 — 165°/14  mm. 
Ethyl  cc-acetylglutarate  reacts  with  boiling  aniline, 
giving  diphenylearbamide,  and  with  gaseous  ammonia, 
giving  ethyl  a-  ( a -aminoethylidene)glutaraie, 
NH2-CMe:C(C02Et)-CH2-CH2*C02Et,  m.  p.  37°.  Im¬ 
proved  methods  for  the  preparation  of  acetone  cyano¬ 
hydrin  and  isopropylidenemalonic  esters  have  been 
worked  out.  R.  J.  W.  Le  EirvRE, 


Ultra-violet  absorption  curves  of  terpene 
alcohols  in  relation  to  constitution*  J,  Sayahd 
(Compt.  rend,,  1928,  187,  540— 542).— The  maxima 
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at  2260—2380  A,  in  the  absorption  curves  of  butyl- 
pulegol,  butylisopulegol,  diliydroearvaerol,  ot-,  p-,  and 
y-terpineol,  and  4-terpincol  are  attributed  to  the 
presence  of  the  double  linking,  and  the  regular 
ascension  of  the  curve  from  an  unlocated  maximum 
in  the  extreme  ultra-violet  is  similarly  attributed 
to  the  presence  of  the  hydroxyl  group.  The  position 
of  the  double  linking  is  relatively  unimportant,  the 
position  of  the  maximum  in  the  absorption  curve  of 
y-terpineol  being  shifted  about  60  A.  towards  the 
red  as  compared  with  p-terpineol,  by  the  side-chain 
displacement  !CH*CMeICH2  — >  ICICMe2.  The  same 
change  in  the  ease  of  butylpulegol  and  butyltsopulegol 
produces  a  displacement  of  about  80  A.  The  shift 
of  the  hydroxyl  group  from  a  nuclear  position  (4-ter- 
pineol)  to  the  side- chain  (a-terpineol)  has  practically 
no  effect  on  the  position  of  the  maximum  (2309 — 
2283  A.)  but  produces  a  considerable  decrease  in  the 
extinction  coefficient*  Substitution  by  the  butyl 
group  has  little  effect,  the  band  being  displaced  from 
2404  A.  (y-terpineol)  to  2325  A,  (butylpulegol),  whilst 
P-terpineol  and  butylfsopulegol  (and  also  dihydro- 
earvacrol)  show  the  same  maximum  at  2222  A, 
When  the  position  of  the  double  linking  is  varied 
in  alcohols  not  possessing  the  common  menthene 
nucleus,  the  absorption  intensity  produced  by  the 
ethylenic  linking  depends  on  the  number  of  carbon 
atoms  separating  the  two  functional  groups  in  the 
molecule.  The  mutual  induction  of  the  two  func¬ 
tional  groups  thus  appears  to  be  dependent  on  the 
nature  and  position  of  both  groups, 

R>  Brightman. 

Influence  of  solvents  on  the  rotation  of  optic* 
ally  active  compounds,  XXV.  Bornyl  benzene- 
and  naphthalene-sulphonates  in  various  solvents, 
T,  S,  Patterson  and  I.  M.  McAlfine  (J.C.S.,  1928, 
2472 — 2474). — Rotations  in  ethyl  alcohol,  benzene, 
pyridine,  ethylene  dibromide,  quinoline,  and  nitro¬ 
benzene  for  mercury  yellow,  green,  and  violet  light 
(X=5790,  5461,  and  4358)  are  recorded  for  bornyl 
benzenesulphonate,  naphthalene- a-,  and  -p-sulphon- 
ate*  The  rotations  vary  considerably  in  the  different 
solvents  and  the  data  lie  on  a  characteristic  diagram, 
the  lines  of  which  practically  pass  through  the  point 
of  origin,  in  consequence  of  which  the  dispersion 
coefficients  calculated  in  the  ordinary  way  are  almost 
constant.  M.  Clark. 

Decomposition  of  bornyl  benzene*  and  naphth* 
alene-sulphonates  by  heat.  Products  of  hydro¬ 
lysis  of  bornyl  and  menthyl  benzene-  and  naphth- 
alene-sulphonates.  Influence  of  solvents  on  the 
temperature  of  decomposition  of  these  bornyl 
and  menthyl  snlphonates,  T.  S.  Patterson  and 
I.  M.  McAlpine  {J.C.S.,  1928,  2464—2472;  cf.  A., 
1927,  364). — Bornyl  esters  of  benzene-,  naphthalene- a- 
and  -p-sulphonic  acids,  when  directly  distilled  under 
reduced  pressure,  yield  a  small  quantity  of  camphene, 
and  a  considerable  quantity  of  dibornylene  and  a  more 
complex  gelatinous  material  which  could  be  neither 
purified  nor  identified,  as  well  as  the  corresponding 
sulphonic  acid.  When  the  esters  are  heated  in  sealed 
tubes  at  80—90°  for  2 — 3  hrs.,  and  afterwards  dis¬ 
tilled,  the  products  are  dihydro  camphene  ( ?),  di¬ 
bornylene,  a  gelatinous  mass  of  high  b.  p,,  and  the 


sulphonic  acid.  When  the  esters  are  heated  to  boiling 
in  toluene  solution,  dibornylene  and  the  sulphonic 
acid  are  obtained.  The  menthyl  and  bornyl  esters 
of  benzene-  and  the  naphthalene-sulphonic  acids  do 
not  hydrolyse  to  yield  menthol  and  horned,  but 
decompose  in  somewhat  the  same  way  as  when  heated 
alone,  yielding  respectively  menthene  and  camphene 
in  small  quantity.  The  rate  at  which  these  esters 
decompose  in  solution,  investigated  for  toluene,  nitro¬ 
benzene,  ethylene  dibromide,  pyridine,  and  a  series 
of  alcohols,  depends  quite  markedly  on  the  nature  of 
the  solvent,  and  in  the  alcohols  the  velocity  increases 
rapidly  as  the  mol.  wt.  diminishes.  Tables  are  given 
illustrating  this  behaviour.  The  following  are  de¬ 
scribed  :  1  -bornyl  benzenesulphonate 3  in,  p.  52°,  [a]^ 
—22*40°  in  benzene,  —22*00°  in  alcohol ;  d -bornyl 
benzenesulphonate ;  l-bornyl  napMhalene-$»$ulpliomtey 
m.p.76°,  [a]JJ6l  —  16*50°  in  benzene,  —16*00°  in  alcohol ; 
d-bomyl  naphthalene-$-sulphoncUe ;  1  -bornyl  naphtha!- 
ene-K-sulphonate,  m.  p.  90°,  [a]JJJ  —23*20°  in  benzene, 
—26*4°  in  alcohol.  M.  Clark. 

Hyssop  oil  from  the  Crimea.  B.  Rutovski  and 
I.  Vinogradova. — See  B.,  1928,  768. 

Constituents  of  Indian  essential  oils.  XXV. 
f- a-  and  I-p-Curcumenes.  B.  S,  Rao  and  J.  L. 
Simonsen  (J.C.S.,  1928,  2496 — 2505). — Two  crystall¬ 
ine  derivatives,  a  nitrosate  and  a  trihydrochloride, 
have  been  prepared  from  J-curcumeno  (cf.  B.,  1926, 
1028).  Fractional  distillation  of  the  oil  remaining 
after  separation  of  the  trihydrochloride  yields  a 
sesquiterpene  monohydrochloride,  the  parent  hydro¬ 
carbon  of  which  gives  the  crystalline  nitrosate  in  a 
yield  exceeding  that  obtained  with  the  original 
terpene,  whilst  treatment  with  hydrochloric  acid 
gives  no  trihydrochloride.  I-Curcumene  is  therefore 
a  mixture  of  two  hydrocarbons,  I-a-cureumone,  which 
yields  the  crystalline  nitrosate  and  liquid  monohydro¬ 
chloride,  and  Z-p-curcumene,  which  yields  the 
crystalline  trihydrochloride. 

Treatment  of  Z-ce-cureumene  nitrosate,  m,  p.  100 — 
101°  (recrystallised  after  3  weeks,  m.  p.  110°),  with 
alcoholic  potassium  hydroxide  solution  yields  boar- 
imino- oL-curcumene,  C15H22^N’OH  (I),  b.  p.  182— 
185°/7  mm.,  0*9817,  1*5134,  [ajf  -27*2°  (benzoyl 

derivative,  m.  p.  84—85°).  Compound  (I)  forms  a 
monohydrochloride  apparently  by  addition  of  hydro¬ 
gen  chloride  to  one  of  the  ethylenic  linkings,  since 
the  product  is  not  decomposed  by  alkali.  Reduction 
of  (1)  with  sodium  in  ethyl-alcoholic  solution  yields 
\-dihydro- oL-curcumenylamine,  C15H2jyNH2  (II),  b.  p. 
151— 152°/17  mm.,  rig  0*9026,  »jj  1*4983,  [«)g  -22*2° 
[hydrogen  oxalate  (+H20),  m.  p.  143—144°;  acelyl 
derivative,  m.  p.  109—110°],  one  of  the  ethylenic 
linkings  having  been  reduced  as  well  as  the  oximino- 
group.  This  compound  possesses  only  general  toxic 
action.  Methylation  of  (II)  with  methyl  iodide  in 
presence  of  alkali  yields  l-dihydro- K-curcumenyllri- 
metkylammonium  iodide,  G15H25#bIMegI,  m.  p.  163— 
164°.  Distillation  of  the  corresponding  hydroxide, 
crystalline  but  hygroscopic,  gives  a  mixture  of 
hdimethyldihijdro-  **eurcumenylamine, 
b.  p.  130— 140715  mm,  cP  0*8824,  nf}  14913,  [eejg 
—23*0°,  and  pure  hot -curcumene,  b.  p.  128— 130° /7 
mm.,  dm  0-8633,  ng  1-4944,  [ot]g  —22-9°  (: monohydro - 
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chloride ,  b.  p.  150 — 155° /8  mm.),  l~a~ Ourcumene  is 
very  stable.  It  is  not  reduced  by  sodium  in  ethyl  or 
amyl  alcohol,  is  unattacked  by  dilute  sulphuric  acid, 
and  only  slowly  oxidised  by  alkaline  permanganate. 
It  is  not  isomerised  by  heating  at  380°  in  an  inert 
atmosphere.  It  is  not  dehydrogenated  with  form¬ 
ation  of  a  naphthalene  derivative  when  heated  at 
270°  with  sulphur  or  selenium.  When  dissolved  in 
chloroform  it  absorbs  1  mol.  of  bromine.  The  pre¬ 
sence  of  three  ethylenic  linkings  in  the  molecule  is 
established  by  oxidation  with  perbenzoic  acid  (cf. 
Nametkin,  A.,  1926,  420).  Catalytic  reduction  of 
Z-a-curcumene  in  presence  of  platinum  oxide  yields 
hexahydro- (x,-cur  cumene,  C15H30,  b.  p.  about  128°/7 
mm.,  0*8283,  1*4592,  [a]30  +0°.  ha-Cur  cumene- 

nitrolbenzylamine  has  m.  p.  102 — 104°. 

Treatment  of  Z-P-curcumene  trihydrochloride  with 
anhydrous  sodium  acetate  in  acetic  acid  solution 
yields  pure  -curcumene,  b.  p.  128 — 130°/6  mm., 
dig  0*8810,  tv$  T4940,  [«]f?  —27*9°,  a  monocyclic 
terpene  containing  three  ethylenic  linkings,  indicated 
by  titration  with  bromine  as  well  as  by  formation 
of  the  trihydrochloride .  Catalytic  reduction  gives 
l-hexahydro-fi-curcumene,  b.  p.  about  128°/7  mm., 
0*8283,  nf>  1*4552,  [a]f  +6*3°.  Z-fh  Ourcumene  is 
very  unstable  and  is  readily  isomerised.  It  is  con¬ 
verted  by  treatment  with  10%  sulphuric  acid  into  a 
dicyclic  terpene  { ?),  b.  p.  115 — 117°/7  mm.,  dfQ  0*8932, 
nfy  1*4936,  [a]!}  —11*9.  It  is  not  reduced  by  sodium 
in  amyl  alcohol,  but  undergoes  isomerisation  and  no 
longer  yields  the  trihydrochloride.  It  is  also 
isomerised  by  heating  in  an  inert  atmosphere  at  380° 
under  pressure.  Dehydrogenation  with  either  sulphur 
or  selenium  yielded  no  recognisable  products. 

M.  Clark. 

Aromadendrene,  I.  L.  H.  Briggs  and  W.  F. 
Short  (J.C.S.,  1928,  2524 — 2529), — Careful  fraction¬ 
ation  of  the  sesquiterpene  fraction  from  the  oil  of 
Eucalyptus  nova-angelica  (Baker  and  Smith,  “  A 
Research  on  the  Eucalypts,”  Sydney,  1920,  pp.  46, 
417)  yields  only  aromadendrene,  C^H^,  a  single  tri¬ 
cyclic  sesquiterpene  (cf.  Smith  ,op.  cit.,  p.  417 ; 
Semmler,  “Die  Atherischen  Oele,M  1906,  II,  530)  which 
exhibits  an  exaltation  of  approximately  one  unit  in 
its  molecular  refractive  power.  Exhaustive  hydro¬ 
genation  of  aromadendrene,  either  by  the  method  of 
Skita  or  by  that  of  Paal,  gives  dihydroaromadendrene , 
C15H2G,  b.  p.  121—122710  mm.,  cZf  0*9014,  14871, 

which  also  shows  an  exaltation  of  one  unit  in  mole¬ 
cular  refractive  power.  The  exaltation  exhibited  by 
the  sesquiterpene  is  therefore  due  to  structural 
peculiarity  and  not  to  contamination  with  dicyclic 
sesquiterpenes.  From  its  likeness  in  this  respect  to 
a-gurjunene  and  copaene  (Semmler,  A.,  1914,  i,  704; 
1915,  i,  427)  it  is  probable  that  aromadendrene  may 
contain  either  a  cyclopropane  ring  conjugated  with  a 
double  linking  together  with  a  cycZobutane  ring,  or, 
less  probably,  two  cyd-o propane  rings.  Dehydrogen¬ 
ation  of  aromadendrene  with  sulphur  yields  a  deep 
blue  oil,  b.  p.  122 — 165°/12  mm.,  from  which  no 
naphthalene  hydrocarbon  could  be  obtained,  although 
a  small  quantity  of  a  black  picrate  (azulene  picrate  1), 
m.  p.  114—116°,  was  isolated.  The  presence  of  the 
group  00(ICH2)*0  in  aromadendrene  is  clearly  indi¬ 
cated  by  ozonisation  in  acetic  acid  solution,  which 


gives  aromadendrone,  C14H220,  m.  p.  80—81°  [oxime, 
m.  p.  103°,  yielding  no  nitrile  when  digested  with 
acetic  anhydride ;  semicarbazone ,  m.  p.  189*5—190*5° 
(decomp.)].  Aromadendrone  did  not  yield  an  enol- 
acetate  when  boiled  with  acetic  anhydride  and  sodium 
acetate.  The  carbonyl  group  is  therefore  either  in 
the  side-chain  or  attached  to  two  quaternary  carbon 
atoms  in  the  nucleus.  M.  Clark. 

Essential  oil  of  M  Hiba  n  wood.  Essential  oil 
of  Hiba  leaves.  S.  Uchida. — See  B.,  1928,  768. 

4iBEinoki.ff  S. 


SawaraO5  S. 


Essential  oil  of  leaves  of 
Uchida. — See  B.,  1928,  768. 

Essential  oil  of  leaves  of 
Uchida.— See  B.,  1928,  768. 

Heterocyclic  compounds.  III.  Interaction  of 
cyclohexanone-2-carboxylates  with  phenols. 
H.  K.  Sen  and  U.  Bash  (J.  Indian  Chem.  Soc.,  1928, 
5,  467 — 476). — Ethyl  cycZohexanone-2-carboxylate 

condenses  with  resorcinol  in  presence  of  concentrated 
sulphuric  acid  (cf.  Dieckmann,  A.,  1901,  i,  539), 
forming  8- hydroxy- 1  :  2  ;  3  :  4-tetrahydrobenzcoum- 
arin  (I),  m.  p.  201—202°  {acetyl  derivative,  m.  p. 

CH,  186  — 187°;  benzoyl  derivative, 

■  "  m.  p.  157°;  methyl  ether ,  m.  p. 

(I)  CKn  0  If  121—122°),  Condensation  with 

7  /'  phosphorus  pentoxide  gave  tarry 

products.  Similarly,  2-cyano- 
cycZohexanone  and  resorcinol  give 
OHk  X  JCO  a  compound ,  m,  p.  290°,  which 

when  hydrolysed  with  potassium 
hydroxide  solution  affords  I. 
Boiling  potassium  hydroxide  solution  has  little  effect 
on  I,  whilst  potassium  hydroxide  fusion  gives  benzoic 
acid  and  a  compound ,  G13H803,  in.  p.  230°  [benzoyl 
derivative,  m.  p.  195°),  probably  a  dehydrogenated 
coumarin.  Similarly,  the  above  ester  and  m-cresol 
and  a-naphthol  give  B-methyl- 1  :  2  :  3  :  4 -tetrahydro- 
benzcoumarin ,  m.  p.  119°,  and  1  :  2  :  3  :  4b4etrakydro- 
benznaphthacoumarin,  m.  p.  190°  (mtro- derivative, 
m.  p.  244°),  respectively. 

Ethyl  5-methylcycZohexanone-2-carboxylate  con¬ 
denses  with  phloroglucinol,  orcinol,  and  pyrogallol, 
yielding  8  :  10 -dihydroxy-,  m.  p.  264—266°,  8 -hydroxy- 
10 -methyl-,  m.  p.  249°,  and  7  :  8 -dihydroxy-,  m.  p. 
231°,  -1  :  2  :  3  :  44etrahydro-2~methylb enzcoumarin,  re¬ 
spectively.  H.  Burton. 

Derivatives  of  2-plienyl“6”metliyl“4“pyrones 
Non-resolution  of  2-phenyl-0 -methyl-' 4~py: rone 
d- cc-b r omo c amphor -rr-sulplionate .  C.  S,  Gibson 
and  J.  L.  Simonsen  (J.C.S.,  1928,  2307—2312).— 
Attempts  to  resolve  into  its  diastereoisomerides 
the  d- a-bromocamphor-7r-sulphonate  of  2 -phenyl- 6- 
methyl-4-pyrone  were  unsuccessful  (cf.  Levy,  Holm- 
yard,  and  Ruhemann,  Proc.  C.S.,  1913,  29,  159). 
This  non-resolution  provides  negative  evidence  in 
support  of  Hantzsch’s  co-ordination  formulation  of 
the  salts  of  the  4-pyrones  (A.,  1920,  i,  72).  The 
following  are  described  :  2-phenyl-6-methyl-4-pyrone 
(hydrochloride,  m.  p.  165°;  perchlorate ,  m.  p.  145 — 
147° ;  sulphate,  m.  p,  168 — 169° ;  methylmethosulphate, 
m.  p.  140—143° ;  methiodide ,  decomp.  105°,  unstable) ; 
silver  cf-a-bromocamphor-Tr-sulphoiiate  (d-H20). 
2-Phe?iyl-Q->piperonylidenemethyl-4t-pyrone  (I)  {per- 
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chlorate ,  decomp.  143°)  has  m.  p,  194°.  The  intense 
orange  colour  of  the  (i-oL-brmnocamphor-K-sulphonate, 
m.  p.  205 — 206°,  makes  stereochemical  investigation 
of  this  salt  impossible.  Treatment  of  I  with  bromine 
in  chloroform  solution  gives  a  com-pomid  (dibromo- 
derivative  ?),  m.  p.  155 — 157°,  decomposing  on 
recrystallisation  from  acetone  with  loss  of  hydro - 
bromic  acid  and  formation  of  the  Monobromo-deiiv- 
ative,  decomp.  222°.  M.  Clark. 

Alkali  sulphonates  of  coumarin  and  nitro- 
coumarin.  R,  N.  Sen  and  D.  Chakravarti  (J. 
Indian  Chem.  Soc.,  1928,  5,  433 — 437). — Sulphonation 
of  coumarin  with  fuming  sulphuric  acid  at  water- 
bath  temperature  (cf.  Perkin,  J.C.S.,  1873,  24,  37} 
gives  coumarin- 6 -sulphonic  acid  (sodium  salt ;  acid 
chloride ,  m.  p.  115°;  acid  amide,  m.  p.  188°;  anilide, 
in.  p.  132°),  oxidised  by  alkaline  potassium  perman¬ 
ganate  to  5 -sulphosalicylic  acid.  When  sulphon¬ 
ation  is  carried  out  at  150°  coumarin-3  :  6-disulphonic 
acid  (sodium  salt ;  di-chloride ,  m.  p.  170 — 173° ;  di¬ 
amide,  m.  p.  above  240°;  dianilide)  is  obtained,  which 
is  oxidised  to  5- sulphosalicylic  acid  also.  6-Nitro- 
coumarin  affords  ft-nitrocoumarin-S-sulphonic  acid 
(sodium  salt ;  chloride ,  m.  p.  205° ;  amide,  m.  p.  above 
260°;  anilide ,  m.  p.  130°),  oxidised  to  5-nitrosalicylic 
acid.  H.  Burton. 

6 -Aldehydocoumarin  and  derived  dyes.  R, 
Sen  and  D.  Chakravarti  (J.  Amer.  Chem.  Soc., 
1928,  50,  2428 — ■2438).— 6- Aldehydocoumarin  (phenyl- 
hydrazone,  m.  p.  205—207°)  (Stoermer  and  Oetker, 
A.,  1904,  i,  244)  is  conveniently  obtained  in  approxim¬ 
ately  20%  yield,  together  with  a  resinous  product 
which  contains  a  substance,  m.  p.  174 — 175°  (decomp.), 
from  coumarin  by  the  Reimer-Tiemann  method.  It 
undergoes  the  benzoin  reaction,  giving  coumaroin, 
C20H12O6,  m.  p.  178 — 180°,  and  condenses  with 
acetone  and  acetophenone  in  presence  of  alkali  to 
dicoumarylideneacetone  (ae  -  di  -  8  -  coumaryl  -  A0®  -  pent  - 
adien-y-one),  m.  p.  159°,  and  coumarylideneaceto - 
phenone  (y -  phenyl-  a-  6  -coumaryl  -  Aa  -  propen  -  y  -  one) , 
m.  p.  above  250°.  The  following  azomethine  dyes, 
(CQH602*CH;N)nR,  are  formed  by  condensing  the 
aldehyde  with  the  appropriate  amine  in  alcoholic 
hydrochloric  or  acetic  acid  :  6-coumarylidene-p-tolu- 
idine ,  yellow,  m.  p.  145—147°;  coumarylidene-$- 
naphihylamine ,  pale  yellow,  m.  p.  173°;  coumaryl - 
idene-p-nitroaniline,  yellow,  m.  p.  above  250°; 
co umaryliden eaminoazobenzene,  reddish-yellow,  m.  p. 
169° ;  dicoumarylidene-p-phenylenediamine,  brown, 
in.  p.  above  250°;  dicoumurylidene-m-phenylenedi- 
amine ,  brown,  m.  p.  above  250° ;  dicoumarylidene- o- 
phenylenediamine ,  yellow,  m.  p.  above  250° ;  coumaryl- 
idenebenzidine,  yellow,  m.  p.  above  250° ;  tricoumaryl- 
idenerosaniline,  reddish- violet,  m.  p.  142° ;  dicoumaryl - 
idenesaf ranine,  reddish- violet,  and  coumarylidene- 
chrysoidine,  orange,  m.  p.  210—212°.  The  aldehyde 
condenses  with  dimethylaniline  in  presence  of  hydro¬ 
chloric  acid  at  100°  to  tetramethyldiaminodiphenyl- 
coumarylmethane ,  m.  p.  220°,  which  is  oxidised  by 
lead  dioxide  to  the  bluish-green  tetrameihyldiaminodi- 
phenylcoumarylcarb  in  ol  (hydrochloride).  Dyes  con¬ 
taining  two  xanthen  nuclei  are  formed  from  the  alde¬ 
hyde  and  4  mols.  of  a  phenol  in  presence  of  sulphuric 
acid  at  120— 130°,  both  the  6 -aldehyde-  and  the 


O 


2-keto-groups  being  attacked  (cf.  Krishna,  J.C.S., 
1921,  119,  1420;  Sen  and  Sarkar,  A.,  1925,  i,  812). 

Thus,  resorcinol 
yields  the  red  pro¬ 
duct  (I)  (tripotass- 
ium  salt ;  hexa- 
bromo  -  derivative), 
quinol  a  reddish- 
violet  isomer  ide 

(tetrapotassium  salt ; 
tetrabromo  -  deriv  - 
ative),  P-naphthol 
a  colourless  product ,  C60H30O4>  oc-naphthol  an  isomeric 
product,  and  gallic  acid  a  polygenetic  dye,  C38H20O19, 
Under  similar  conditions,  however,  the  aldehyde  com¬ 
bines  with  only  2  mols.  of  m-diethylaminophenol, 
forming  bluish-violet  3  :  6-bisdi etkylamino-9 -hydroxy- 
9  : 6 ' -coumwrylxanthen.  The  colours  produced  by  these 
dyes  on  silk  and  wool  are  tabulated  and  it  is  shown 
that  the  coumaryl  dyes  are  more  bluish  than  the  corre¬ 
sponding  phenyl  derivatives.  H.  E.  F.  Notton. 

Constitution  of  delphinin.  K.  Kondu  (Helv. 
Chim.  Acta,  1928,  11,  919 — 921). — -Methylation  of 
delphinin  chloride  obtained  from  the  flowers  of 
Delphinium  consolida,  L.  (Wills tatter  and  Mieg,  A., 
1915,  i,  284),  with  methyl  sulphate  and  sodium 
hydroxide  solution  and  subsequent  treatment  with 
2%  methyl-alcoholic  hydrogen  chloride  gives  a  light 
red  chloride,  C41H34016Ci(0Sle)6,  which  when  hydro¬ 
lysed  with  aqueous-alcoholic  sodium  hydroxide  affords 
anisic  acid  and  a  methylated  delphinidin  chloride , 
C15H804Cl(0Me)3.  H.  Burton. 

Plant  colouring  matters,  VIII.  Constitution 
of  monardgeiiL  P.  Karrer  and  R,  Widmer  (Helv. 
Chim.  Acta,  1928,  11,  837— 842).— Methylation  of 
monardsein  chloride  (A.,  1927,  252)  with  methyl 
sulphate  and  sodium  hydroxide,  followed  by  hydro¬ 
lysis  of  the  product  with  alcoholic  potassium  hydr¬ 
oxide  solution,  and  subse¬ 
quent  acidification  with 
hydrochloric  acid  gives  p- 
__  methoxycinnamic  add  and 
/C-O-CinH-O,,  monardin  dimethyl  ether 
IP  bK  '  chloride ,  red  needles. 

Hydrolysis  of  this  with 
20%  hydrochloric  acid  affords  pelargonidin  dimethyl 
ether.  The  annexed  structure  is  assigned  to  mon- 
ardiein  chloride  (R  and  R'= either  H  or 
OHU6H4UH:CH-CO).  H.  Burton. 

Plant  colouring  matters.  IX.  Yellow  colour¬ 
ing  matter  from  red  rose.  Organic  acids  from 
several  flowers.  P.  Karrer  and  K.  Schwarz 
{Helv.  Chim.  Acta,  1928,  11,  918— 919).— The  petals 
of  Rosm  rubrm  are  digested  with  sulphuric  acid  to 
hydrolyse  the  colouring  matter  glucoside,  and  after 
removal  of  water  with  anhydrous  sodium,  sulphate  the 
mixture  is  extracted  with  ether.  There  are  obtained 
a  colourless  hydrocarbon  and  quercetin.  When  penta- 
acetylquercetin  is  treated  with  ozone,  protocatechuic 
and  diacetylprotocatechuic  acids  are  obtained. 

The  flowers  of  the  red  peony,  red  pink,  red  rose, 
dark  mallow,  blue  larkspur,  violet  poppy,  and  salmon- 
coloured  dahlia  (Tsingtau)  all  contain  acetic  (1 — 2%) 
and  formic  acids  (0T — 0-2%).  Several  of  the  flowers 
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contain  varying  quantities  of  citric  acid  (0*7- — 7%) ;  the 
poppy  contains  eaffeie  acid  (2%),  the  dahlia  a  tannin, 
and  the  peony  a  tannic  acid  (10%),  BL  Burton. 

The  catechin  problem,  F,  A.  Mason  (J.S.G.L, 
1928,  47,  269 — 276t).— A  general  article  dealing  with 
the  chemical  constitution  of  catechin  and  sum¬ 
marising  the  chief  results  of  the  investigations  of 
K.  Freudenberg  on  this  substance  leading  to  the 
isolation  and  identification  of  d-3  l-}  and  r-catechin 
and  epieateehin  and  the  synthesis  of  epicatechin  from 
cyanidin. 

The  catechin  problem.  M.  Nierenstein  (Chem* 
Age,  1928,  19,  291). — A  criticism  of  Mason's  article 
on  the  subject  (preceding  abstract).  The  constitution 
of  cyanidin  is  regarded  as  being  sub  fudice, 

E.  E.  Turner. 

The  catechin  problem.  R,  Robinson  (Chem. 
Age,  1928,  19,  337},— A  reply  to  Nierenstein  (preced¬ 
ing  abstract).  It  is  pointed  out  that  in  view  of  the 
two  recorded  syntheses  (Willstatter ;  Robinson)  of 
cyanidin,  the  constitution  of  the  latter  substance  is 
satisfactorily  established,  E,  E.  Turner, 

Flavanone  glucosides.  III.  Reduction  of 
flavone  and  flavanone  derivatives.  T.  Asahina 
and  M,  Inubuse  (Ber.,  1928,  61,  [B],  1646—1650; 
cf.  this  vol,,  1020).— Apigenin,  suspended  in  water, 
is  converted  by  reduction  with  sodium  amalgam 
followed  by  treatment  of  the  filtered  solution  with 
hydrochloric  acid  into  apigenidin  chloride, 
Ci5Hn04Cl,  m.  p.  not  below  300°,  which  does  not 
appear  completely  identical  with  the  synthetic  product 
of  Pratt  and  Robinson  (A.,  1925,  i,  825).  The 
chloride  is  analytically  and  spectroscopically  identical 
with  the  compound  derived  similarly  from  narineenin. 
Sakuranetin  is  reduced  to  the  chloride 
O15H10O3OEOMe,  m.  p.  236—237°  (decomp.)  {also 
monohydrate ),  whilst,  the  analogous  substance, 
Ojl §H10O4Cl#OMe,  m.  p.  231—232°  (decomp.)  (also 
dihydrate),  is  derived  from  hesperitin.  H.  Wren. 

Anthocyaimi  pigments  ol  1 1  Morning  glory, 1  f 
II.  T.  Kataoka  (Proc.  Imp.  Acad.  Tokyo,  1928,  4, 
389 — 392). — The  anthocyanidin  pharbitidin  present 
in  the  red  flower  of  “  Morning  glory  ”  {Pharbitis  Nil , 
Chois.)  (A.,  1926, 1150)  is  identical  with  pelargonidin. 
Fission  of  the  anthocyanidin  into  p -hydroxy  benzoic 
acid  is  effected  by  a  much  lower  concentration  of  alkali 
if  hydrogen  peroxide  is  also  added,  J.  W.  Barer, 

Brazilin  and  baematoxylin.  VIII.  Reduction 
of  trimethylbrazilone  and  tetr ame thylhsemat- 
oxylo ne.  P.  Pfeiffer,  O.  Anoern,  E.  Haack,  and 
J.  Willems  (Ber,,  1928,  61,  [B],  1923—1932;  ef. 
this  vol.,  426,  647).— The  action  of  bromine  in  benzene 
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bromide  (I),  gradual  decomp,  above  170°,  whereas 
iodine  affords  the  di-iodide  (II),  m.  p.  175°  (decomp.), 
converted  by  aqueous  silver  nitrate  into  the  iodo- 
nitrate  which  rapidly  loses  hydrogen  iodide  and  passes 
into  a  pyrylium  salt. 

Reduction  of  trimethylbrazilone  in  glacial  acetic 
acid  by  hydrogen  in  the  presence  of  spongy  platinum 
at  the  atmospheric  temperature  yields  a  dihydroxy- 
cmnpotmd  (probably  III),  m,  p.  151—152°  (also  mono- 

fcCH'OK  I  hydrate ;  mono-p-nitro- 


OMc 


on  trimethylanhydrobrazilin  leads  through  a  non- 
isolable,  red  intermediate  phase  to  the  pyrylium 


benzoyl  derivative,  m.  p. 
103—105°),  regarded  as 
identical  (in  spite  of  re¬ 
corded  difference  in  rn.  p.) 
’0 Me  with  the  product  obtained 
a«  by  Perkin,  Ray,  and 
Robinson  (this  vol.,  895) 
by  reduction  of  trimethylbrazilone  with  aluminium 
amalgam  in  acetic  add.  The  compound  is  also 
obtained  in  good  yield  by  treatment  of  trimethyl¬ 
brazilone  with  magnesium  in  a  mixture  of  benzene 
and  glacial  acetic  acid;  two  by-products,  in.  p.  267° 
and  285°,  respectively,  are  isolated.  The  compound 
cannot  be  re-converted  by  oxidation  into  trimethyl¬ 
brazilone,  a  carboxylic  acid,  m.  p.  225°,  being  obtained. 
Reduction  of  trimethylbrazilone  by  sodium  amalgam 
in  presence  of  alcohol  and  glacial  acetic  acid  gives  a 
monohrdxQxy-compoimd,  O10HloO(OMe)3*OH,  in.  p. 
133—134°  (acetyl  derivative,  m.  p.  123—124°), 
isomeric  with  trimeihylbrazilin.  Tetramethyl- 
hsem&toxylone  is  converted  by  catalytic  reduction 
in  presence  of  spongy  platinum  into  a  d i hydro xy- 
compound,  C16H80(0Me)4(0H)2,  xn.  p.  185 — 188°, 
which  is  completely  analogous  to  the  corresponding 
compound  of  the  brazilin  series;  the  monoacetyl 
derivative,  m.  p.  150—152°,  and  mono-p-nitrobenzoyl 
compound,  m,  p.  177—178°,  are  described.  Tetra- 
methylhaamatoxylone  is  not  obtained  from  it  by 
oxidation.  The  dihydroxy-compound  is  also  obtained 
by  reduction  of  tetramethylhsematoxylone  by  mag¬ 
nesium  in  glacial  acetic  acid  and  benzene  ;  two  by¬ 
products,  C20H22O7,  m.  p.  283°  (decomp.),  and  an 
isomer  ide3  G16H90(0Me)4*0H,  of  tetramethylhicmat- 
oxylin,  m.  p.  188—192°,  are  characterised. 

EL  Wren. 

Pyrrolidine  derivatives.  F.  B.  LaForge  (J. 
Amer,  Chem.  Soc.,  1928,  50,  2471— 2477) —Ethyl 
sodioacetoacetato  and  (3-p-tolyloxyethyl  bromide 
(Weddige,  A.,  1881.  1136)  yield  ethyl  p-p -tolyloxwthyl- 
aceioamiaie ,  b.  p.  202—2047X6  mm.  This  is  hydro™ 
lysed  by  alcoholic  sodium  hydroxide  to  methyl  y-p4olyl~ 
oxypropyl  ketone,  b.  p.  165 — 175°/16  mm.  (semicarb- 
azone,  m.  p.  158°) ,  and  a  little  y-p-tolyloxybutyric  acid , 
in.  p.  84 — 85°.  Methyl  y-p-tolyloxypropyl  ketoxime , 
m.p.  54°,  is  reduced  by  sodium  amalgam  and  acetic  acid 
in  alcohol  to  B -amino- oi-p-tolyloxy pentane,  b.  p.  280— 
283°/760  mm.  (carbonate),  the  hydrochloride  of  which  is 
converted  by  45%  hydrochloric  acid  at  100°  into 
2-methylpyrrolidine  (Fenner  and  Tafel,  A.,  1898,  i, 
446),  a-Phenyl-n-butyl  bromide,  from  phenylpropyl™ 
carbinol  and  hydrogen  bromide,  yields  with  inethyl- 
amine  K-methylamino-a-phenylbutane,  b.  p.  117—118°/ 
33  mm.,  which  could  not  be  converted  into  a  pyrrol¬ 
idine  derivative  by  bromination  and  removal  of  hydro¬ 
gen  bromide.  The  product  { 1  aS-dibromo-a-phenyl- 
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butane)  obtained  by  saturating  phenylallyle arbinol 
with  hydrogen  bromide  in  sunlight  gives  with  alcoholic 
methylamine  an  unsaturated  amine,  C11H15N?  b,  p, 
209 — 216  /770  mm.,  instead  of  the  expected  pyrrol¬ 
idine,  y-Benzoylpropyl  bromide  and  methylamine 
yield  benzoylcycfopropane  (cf,  Perkin,  J.C.S.,  1885, 
47,  836)  and  2-phenyl- 1  -methylpyrroline,  b,  p.  136 — 
139°/34  mm.,  which  could  not  be  reduced  to  a  pyrrol¬ 
idine  derivative.  Ethyl  sodiobenzoylacetate  and 
p-jp-tolyloxy ethyl  bromide  yield  ethyl  p-p -iolyloxyeihyl- 
benzoylaceiate ,  b.  p.  240— 250°/8  mm.,  from  which 
phenyl  y -p - tolyloxypropyl  ketone,  b.  p.  250 — 260°/8 
mm.,  m,  p.  63° ;  its  ketoxime ,  m,  p.  75° ;  B -amino- a-p- 
tolyloxy- $~phenylbuta?ie  hydrochloride  and  nitrate ; 
B-chloro-a- amin o -  a -phenylbu ta?ie  hydrochlor  ide,  m.  p. 
200 — 205°  (decomp.),  and  2-phenylpyrrolidine,  b.  p. 
236 — 238°/757  mm.,  are  successively  prepared. 

2-Phenylpyrrolidine  and  methyl  iodide  in  methyl 
alcohol  yield  2-plienyl- 1  -methylpyrrolidine,  b.  p.  225— 
227°/760  mm.  In  spite  of  their  structural  relationship 
to  nicotine,  the  above  pyrrolidines  and  2  :  5-dimethyl- 
pyrrolidine  have  only  a  slight  insecticidal  action. 

H.  E,  F.  FTotton. 

Products  of  the  hydrogenation  of  quinoline 
under  pressure  in  the  presence  of  osmium  and 
cerium.  V.  S.  Sadikov  and  A.  K.  Michailov  (Ber., 
1928,  61,  [J5],  1801 — 1806), — The  presence  of  1%  of 
osmium  dioxide  in  the  cerium  oxide-asbestos  catalyst 
causes  a  more  intense  hydrogenation  of  quinoline 
beyond  the  tetrahydro-stage  which  is  reached  with 
cerium  dioxide  alone,  thus  causing  a  diminution  in 
the  amount  of  substances  of  high  b.  p.  On  the  other 
hand,  the  use  of  the  combined  catalyst  (20  or  1%  of 
cerium  dioxide  with  1  or  20%  of  osmium  dioxide) 
induces  the  production  of  compounds  of  low  b.  p.  by 
further  change  from  decahydro quinoline.  From  the 
products  of  high  b.  p.  a  base,  b.  p.  275— 290°/15  mm. 
(dihydrochloride ;  ferrocyanide) ,  is  isolated  which,  on 
the  basis  of  analyses  and  ability  to  give  an 
additive  product  with  methyl  iodide,  is  regarded  as 

1  -methyldi-l  :  2  ;  3  :  4  :  7  :  Sdiexahydro-1  :  V-quinolyL 
The  substance,  1:2'-  methyl  -  3'-  ethylpiperidino  - 
1:2:3:4:5:6:7:  8 -octahydroquinoline  (dihydro  - 
chloride,  m,  p.  276°),  is  derived  from  the  fractions  of 
lower  b.  p. 

From  the  products  of  the  interrupted  hydrogenation 
of  quinoline  the  following  compounds  are  isolated  : 
from  the  fraction  of  b.  p.  150-175°,  the  hydrochlorides, 
C10H20N2,HC1,  m.  p.  226°,  and  C9H17N,HC1,  m.  p, 
156°,  probably  derived  respectively  from  2~amino~3- 
methyldeeahydroquinoline  and  2  -  m  ethyl  -  3  -  ethyl  - 

piperidine;  from  the  fraction  of  b.  p.  175-190°,  a 
hydrochloride ,  C19H36N3,2HC1,  m.  p.  172°  probably 
derived  from  2-amino -3-methyldidecahydro-l  :  1'- 
quinolyl,  a  base,  C14H2GN2,  possibly  1-piperidino- 
decahydroquinoline,  and  a  ferrocyanide, 
C14H27MsH4FeC6N6,  probably  a  salt  of  1 -methyl  - 

2  :  3- die  thy  ldecahydro  quinoline.  Treatment  of  the 

fractions  of  b.  p.  175—190°  and  190 — 200°  in  alcohol 
with  carbon  dioxide  or  distillation  in  a  current  of 
carbon  dioxide  yields  the  compounds  C18H36021S12  and 
C«H560*Nts,  respectively.  H.  Ween. 

Catalytic  hydrogenation..  Interrupted  hydro¬ 
genation  of  quinoline  under  pressure  in  the 


presence  of  osmium  and  cerium.  V.  S.  Sadikov 
and  A.  K.  Michailov  (Ber.,  1928,  61,  [B]s  1797— 
1 800) .—Quinoline  and  the  catalyst  (asbestos  with  20% 
of  osmium  dioxide  and  1%  of  cerium  dioxide)  are 
placed  in  an  Ipatiev  autoclave  under  100  atm.  of 
hydrogen.  The  apparatus  is  placed  in  an  electric 
furnace  predicated  to  320—340°  and  the  times 
required  for  the  incidence  of  maximum  pressure  and 
subsequently  the  fall  in  pressure  are  observed.  The 
first  period  is  very  variable  and  is  followed  by  an 
induction  period  succeeded  by  one  of  oscillatory 
absorption,  after  which  the  catalyst  becomes 
exhausted.  If,  however,  the  apparatus  is  cooled  to 
the  atmospheric  pressure,  hydrogenation  of  the 
quinoline  again  proceeds.  It  appears  therefore  that 
the  permanent  maintenance  of  high  optimal  tem¬ 
peratures  is  not  necessary  for  the  hydrogenation  of 
the  majority  of  cyclic  compounds  and  that  the  high 
temperature  only  excites  a  process  which  subsequently 
occurs  independently  of  temperature.  Prolonged 
exposure  to  a  high  temperature  tends  to  impair  the 
activity  of  the  catalyst.  H.  Week. 

Fission  of  hydr ocarb ostyril  and  its  derivatives 
to  o-aminophenyl-prop ionic  and  -butyric  acids, 
F,  Mayer,  H.  Philipps,  F.  W.  Ruppert,  and  A.  T. 
Schmitt  (Ber.,  1928,  61,  [B],  1906— 1975).— 2-Keto- 
1:2:3:  4- tetrahydro quinoline  suffers  fission  of  the 
ring  when  heated  with  aqueous  barium  hydroxide  at 
about  150°,  giving  the  barium  salts  of  o-aminopheny  1  - 
propionic  and  -butyric  acids.  Excess  of  barium 
hydroxide  is  exactly  removed  by  carbon  dioxide  and 
the  barium  salts  are  transformed  into  the  correspond¬ 
ing  sodium  salts.  As  exemplified  by  p-o-  amino - 
phenylpropionic  acid,  the  free  acids  readily  pass  into 
the  cyclic  forms.  The  sodium  salts  of  the  following 
acids  have  been  isolated  :  p-o-aminophenyl-  (benzoyl 
derivative,  m.  p.  155-158°) ;  P-3-ckloro-2~amino- 
phenyl- ;  p-5-chloro-2-aminophenyl-  (benzoyl  deriv¬ 
ative,  m.  p.  189 — 192°) ;  (J-3  :  5-diehloro-2-amino- 

phenyl- ;  p-3-methyl-2-aminophenyl- ;  p-5-methyl-2- 
aminophenyl-  (benzoyl  derivative,  m.  p.  170 — 172°) ; 
3  :  6  -  diamino  phenyl  - 1  :  2-pp'«di-  (benzoyl  derivative, 
m.  p.  274°) ;  p-5-methoxy-2-aminophenyl-  (benzoyl 
derivative,  m.  p.  183-184°)  -propionic  acid  : 
P-2-aminophenyl- ;  p  -  5  -  chloro  -  2  -  aminophenyl  - ; 
p-3-chloro-2-aminophenyl- ;  p-3  :  5-diehloro-2-amino- 

phenyl-n- butyric  acid.  Sodium  p  -  o  -methylamino- 
phenylpropionate  from  2-keto-l -methyl- 1  :  2  :  3  :  4- 
tetrahydroquinoline  is  converted  by  methyl  sulphate 
into  methyl  p- o-dimethylaminophenylpropionate ,  b.  p, 
140° /20  mm.,  transformed  by  hydrochloric  acid  into 
fi-o-dim ethylam inophenylp rop ion ic  add  hydrochloride , 
m.  p.  183 — 184°,  from  winch  N -methylhydrocarbo- 
styryl  is  obtained  by  sodium  acetate.  Methyl  p-o- 
methyleihylaminophenylpropionate,  b.  p.  145°/20  mm., 
is  converted  by  hydrochloric  acid  into  p-o -methylethyl- 
aminophenylpropionic  acid  hydrochloride ,  m.  p.  130— 
133°,  from  which  the  free  acid ,  b.  p.  190°/20  mm.,  is 
obtained  in  almost  homogeneous  form.  Methyl 
p-o -phenylmeihylaminoj)henylpropionaie,  b.  p.  200°/15 
mm.,  is  hydrolysed  to  iV-phenylhydrocarbostyriL 
The  sodium  salts  of  the  aminophenyl -propionic  or 
-butyric  acids  are  mixed  with  sodium  nitrite  and 

water  and  added  to  dilute  hydrochloric  acid.  The 
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diazo-solution  is  added  to  aqueous  copper  sulphate 
and  sodium  chloride.  The  free  acids  are  converted 
by  thionyl  chloride  into  their  chlorides  and  thence 
into  indanones.  The  following  substances  are  thus 
obtained  :  p-2-chlorophenylpropionic  acid,  m,  p.  97°, 
its  chloride ,  b,  p.  155 — -158° /20  mm.,  and  4-cWoro-l- 
keto-2  :  3-dihydroindene,  m.  p.  92°;  p-2 -bromophenyl- 
propionic  acid ,  m.  p.  98°,  its  chloride ,  b.  p.  160—165°/ 
18  mm.,  and  4-bromo-l-keto-2 : 3-dihydroindene, 
m,  p.  98—99°;  p-2  :  3-dichlorophenylpropionic  acid , 
m.  p.  114°,  its  chloride,  b.  p.  178— 182°/28  mm„  and 
4  ;  5-dichloro- 1  -keto-2  :  3-dihydroindene,  m.  p.  88°; 
p-2  ;  5-dicklorophenylpropionic  acid ,  m.  p.  118°,  its 
chloride ,  b.  p.  154 — 158°/18  mm,,  and  4  : 1-dichloro- 

1- keto-2  :  3-dihydroindene,  m.  p.  124°;  (3-2:3  :  64n- 

chlorophenylpropionic  acid ,  m,  p.  113°,  its  chloride , 
b.  p.  201 — 203°/12  mm.,  and  4:5:  7  4richloro-l~keto- 
2  :  3-d ihydroindene ,  m .  p.  114°;  p-2-cjWoro * 3 - methyl - 
phenylpropionic  acid ,  m.  p.  118°,  its  chloride ,  b.  p. 
140 — 146°/18  mm.,  and  4-cWoro4-iefO”5~mef%l  2  :  3- 
dihydroindene,  m.  p.  82°;  $~2~chloro~5~methylphenyl~ 
propionic  acid ,  m.  p.  93°,  its  chloride ,  b.  p.  160—168°/ 
18  mm.}  and  4-chloro- 1  -lceto-1  -methyl-2  :  3 -dihydro- 
indene ,  b.  p.  168— 17 3°/ 18  mm. ;  .  p~2-cftZoro*5- 
methoxy phenylpropionic  acid,  b.  p.  200°/15  mm.,  m.  p. 
72 — 73°,  its  chloride ,  and  4t-chloro-7 -hydroxy-l-keto- 
2  :  3-dihydroindene,  m.  p.  122°;  (3 -2-chlorophenyl-n- 
bulyric  acid,  b*  p.  150°/13  mm.,  m.  p.  60°,  its  chloride , 
b.  p.  140°/20  mmM  and  4-cJUoro-l -keto-3 -methyl-2  :  3- 
dihydroindene,  m.  p.  55° ;  p-2  :  5-dich lorophenyl- n- 

butyric  acid ,  b.  p.  180°/15  mm.}  m.  p.  71°,  its  chloride , 
b.  p.  160°/15  mm.,  and  4  :  1  -dichloro-l-keto-3-methyl- 
2  :  3-dihydroindene,  m.  p.  103°;  p-o-c^Zoro-2-6romo- 
phenyl-n-butyric  acid ,  b.  p.  200°/ 15  mm.,  m.  p,  87°; 
P-2  :  3-dichlorophenyl-n-butyric  acid ,  m.  p.  115°,  its 
chloride ,  b.  p.  180°/15  mm.,  and  4  :  5  -  dichlo  ro-l-  he  to  - 
3-methyU2  :  3-dihydroindene,  b,  p.  170°/15  mm.,  m.  p. 
44° ;  p-2  :  3  :  54richlorophenyl-n-butyric  acid ,  b.  p. 

190°/15  mm.,  m.  p.  115—116°,  its  chloride ,  b.  p. 
160°/1S  mm.,  and  4:5:  7 -trichloro- 1  -keto-3-methyl- 
2  :  3-dihydroindene,  m,  p.  88—86°. 

(3-2- Cyanophenylprop ionic  acid ,  m.  p.  136°,  is  hydro¬ 
lysed  to  p-2-earboxyphenylpropionie  acid,  m.  p.  165— 
166°.  Similarly,  p  -  5  -  c ft foro  -  2  -  cyanophenyl  -  n  -  butyric 
acid,  b.  p.  160°/15  mm.,  m.  p.  120°,  yields  p-5-cMoro- 

2- carboxyphenyl-n-butyric  acid ,  m.  p.  185°.  Sodium 
*  p-2-aminophenylpropionate  is  converted  into  1-ehrom- 
anone,  m.  p.  25°,  and  sodium  (3-5-chloro-2-amino~ 
phenyl-n-butyrate  info  6-cM0ro-4-9?zelftyi-l-cAr0ro- 
anone,  b.  p.  i45 — 150°/15  mm.,  m.  p.  66° ;  the  latter 
compound  is  transformed  by  bromine  at  250°  into 
6~chloro-4-methylcoumarin,  m.  p,  186°.  Suitable 
treatment  of  sodium  p-2-aminophenylpropionate 
yields  (3-phenylpropionic  acid,  m.  p.  49°,  (J-pAenyZ- 
propionic-2-sulphinic  acid  (as  sodium  salt),  and 
$-24hiolphenylpropionic  acid,  m.  p.  118°.  6-C%foro4- 
methylthiohydro coumarin ,  m.  p.  56°,  and  p«5«cAfcro-2- 
ihiolphenyl-n-butyric  acid,  m,  p.  81—82°,  are  described. 

H.  Week. 

DecaJaydroqpiinoline  derivatives.  IV.  Hof¬ 
mann  degradation  of  2-methyloctahydroindoIe. 
S.  Fujise  (Sci.  Papers  Inst.  Phys,  Chem.  Res.  Tokyo, 
1928,  9,  91 — 98). — Reduction  of  2-methyiindole  in 
glacial  acetic  acid  at  40—45°  with  hydrogen  and 
platinum-black  yields  cis-2-meihyloctahydroin  dole,  b.  p. 


187*5—188°,  df  0*9103,  nfj  147432  [hydrobromide, 
m.  p.  148—149°;  chloroaurate ,  m.  p,  118°;  meth- 
iodide,  m.  p.  233—234°  (decomp.);  picrate,  m.  p. 
178—179°  (decomp.) ;  benzenesulphonyl  derivative, 
m.  p.  125°;  von  Braun  and  Bayer,  A.,  1925,  i,  428, 
give  296°,  192—193°,  and  120— 121  respectively, 
for  the  last  three  derivatives,  their  specimen  probably 
being  contaminated  with  o-propylcycfohexylamine  or 
with  the  tram- compound].  This  by  exhaustive 
methylation  yields  o-dimethylaminopropenyloyclo- 
hexane,  b.  p.  211—213°,  df  0*8670,  nf,  147198  [mefch- 
iodide,  m.  p.  212°  (decomp.);  picrate,  m.  p.  146° 
(decomp.);  von  Braun,  Bayer,  and  Blessing,  A., 
1924,  i,  545,  give,  for  the  unidentified  base,  187—188° 
and  129—130°,  respectively],  in  accordance  with  the 

scheme  C$H  j (Oil  )'■"'’** ^  ^  ^ ^ 

n  H  since  if  is  converted  by  further 

into  cts-2-dimethylamino-ji- 
propylcyctohexane,  b.  p.  214°,  df  0-8602,  nf  146386, 
identical  with  the  product  obtained  by  the  exhaustive 
methylation  of  c&-decahydroquinoline  (this  voL, 
1022).  J,  W,  Baker. 

Stereoisomerism  in  polycyclic  systems.  V. 
W.  H.  Perkin,  jun.,  and  S.  G.  P.  Plant  (J.G.S.,  1928, 
2583—2590;  cL  this  voL,  72,  527).— The  simultane¬ 
ous  formation  of  relatively  large  quantities  of  both 
cis-  and  (runs- modifications  of  2:3:4:5:11:12- 
hexahydroheptindole  and  5  :  7  :  8  :  9  :  10  :  11  :  14  :  15- 
octahydroheptaquinoline  during  reduction  of 
2:3:4: 54etrahydroheptindole  and  7:8:9:  10- 
tetrahydroheptaquinoline  respectively  might  be 
anticipated  from  consideration  of  the  strains  existing 
in  the  multiplanar  configurations  of  these  reduction 
products.  The  results  are  not  in  accordance  with 
expectation.  2:3:4:  o-Teirahydrohept indole ,  m.  p. 
144°  (picrate,  m.  p.  142°),  is  obtained  by  Fischer's 
indole  synthesis  from  suberonephenylhydrazone. 
When  this  compound  is  reduced  with  tin  and  hydro¬ 
chloric  acid  in  aqueous  alcohol,  the  product  consists 
almost  entirely  of  a  single  form  (presumably  the 
cis,  which  is  likely  to  be  the  less  strained)  of 
2:3:4:5:11:  12 -hexahydroheptindole  (I),  m.  p.  77° 
[picrate,  m.  p.  176°  (decomp.);  hydrochloride ;  10- 
acetyl  derivative,  m.  p.  87°;  10 -benzoyl  derivative, 
m,  p.  116°).  Not  more  than  5%  of  any  stereo- 
isomeride  is  present.  When  7-bromo-2  :  3  :  4  :  54etra- 
hydroheptin dole,  m.  p.  129— 130°,  prepared  from 
suberone-p-bromophenylhydrazone ,  m.  p.  57°,  is 
similarly  reduced,  it  undergoes  partial  debromination. 
Reduction  of  7:8:9: 10 -tetrahydroheptaquinoline 
with  tin  and  hydrochloric  acid  in  aqueous-alcoholic 
solution  yields  a  product  consisting  almost  entirely 
of  one  of  the  possible  forms  of  5 : 7  : 8 :  9  : 10  : 1 1 : 14  : 15- 
octahydroheptaquinoline  (II),  b.  p.  203°/24  mm, 
( picrate ,  m.  p.  96°;  5-benzoyl  derivative,  m.  p.  145°). 
The  same  substance  is  obtained  as  sole  product  when 
11  -keto-5  :  7  :  8  :  9  :  10  :  1 1  -hexahydrohepiaquinoline, 
m.  p.  344—345°,  obtained  by  condensation  of 
anthranilic  acid  and  suberone,  is  reduced  with  sodium 
amalgam. 

The  relative  amounts  of  oetahydroaeridine-A  and 
octahydroacridine-R  formed  by  reducing  tetra- 
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hydroacridine  with  tin  and  aqueous-alcoholic  hydro¬ 
chloric  acid  {Perkin,  and  Sedgwick,  A.,  1925,  i,  63)  are 
now  found  to  be  in  the  ratio  of  approximately  1  to  4, 
The  reduction  of  tetrahydroacridone  with  tin  and 
aqueous -alcoholic  hydrochloric  acid  yields  a  small 
quantity  of  one  of  the  two  possible  forms  of  hexahydro- 
acridone,  m,  p.  180°  (oxime,  m.  p.  215—216°). 

M  •  Clark  < 

Derivatives  of  tetrahydrocarbazole.  VII. 
Reactions  of  3“methyltetrahydrQcarbazolef 
6-cblorotetrabydrocarbazole,  and  their  acyl  de¬ 
rivatives.  S.  G.  P.  Plant  and  R,  J.  Rosser  (J.C.S., 
1928,  2454— 2464).— Like  9-benzoyltetrahydrocarb- 
azole  (ibid.,  1923,  123,  676),  the  9-benzoyl  derivatives 
of  3 -methyl-  and  6 - chlor o - t  e  trahy  dro  carbazo le  react 
with  nitric  acid  producing,  in  each  case,  the  direct 
nitration  product,  together  with  a  substance  formed 
by  addition  of  OH  and  N02  at  the  double  linking; 
9-carbethoxy-6-chlorotetrahydrocarbazole  behaves  in 
like  fashion.  Like  9- acetyl tetrahydrocarbazole,  the 
9-acetyl  derivatives  undergo  addition  of  OH  and  OH 
at  the  double  linking;  9-carbethoxy-3 -methyl tetra¬ 
hydrocarbazole  behaves  similarly.  The  phenyl- 
hydrazone,  o-  and  p -nit rophenylhydrazones ,  m.  p.  59° 
and  128*5°,  of  4«methylcyck>hexanone  are  converted 
by  the  Fischer  indole  synthesis  into  3 -methyltetra- 
hydrocarbazole,  m.  p.  109—110°,  and  its  8-  and 
B-mtro- derivatives,  m.  p.  188°  and  165—166°,  respec¬ 
tively.  The  m -nitrophenylhydrazone,  m.  p.  80—81°, 
yields  a  mixture  of  5 (or  7)-  and  7 (or  5) -nitro-S-methyl- 
tetrahydrocarhazoles,  m,  p.  188°  and  175°.  Nitration 
of  the  3-methyl-carbazole  in  sulphuric  acid  solution 
yields  the  6  -nitro  -  derivative  as  sole  product. 
Nitration  of  the  9 -acetyl  derivative,  m,  p.  108*5°,  in 
acetic  acid  solution,  yields  a  mixture  of  5(or  l)~nitro-9- 
acetyl-3-methyltetrahydrocarbazole,  m.  p.  134°,  and 
10  :  1 1 -dihydroxy  -9- acetyl  -  3  -  methylhexahydrocarbazole , 
m.  p.  189—190°.  Treatment  of  the  last-named 
compound  with  acetic  anhydride  yields  9~acetyl-3- 
methyl-ip-indoxyhyyiTQcyclo'pe?itane}  m.  p.  93*5°. 

5- Methyl-tp-indoxylspiTocyolopentane,  has  m.  p.  114*5°. 
Nitration  of  9-henxoyl-Z-methyltetrahydrocarhazole ,  m.  p. 
99°  (prepared  by  successive  treatment  with  magnesium 
methyl  iodide  and  benzoyl  chloride),  in  acetic  acid 
solution  yields  a  mixture  of  the  5(or  1) -nitro -9 -benzoyl 
derivative,  m.  p.  142*5°,  and  1 1  -nitro -10 -hydroxy -9- 
benzoyl-% -methylhexahydrocarbazole,  in.  p.  123°  (de¬ 
comp,).  Nitration  of  Q-carbethozy-3-methyltetrahydro- 
carbazole ,  m.  p.  66—67°,  under  similar  conditions 
yields  a  mixture  of  the  5  (or  1  )-7iitro -9 -curb  ethoxy - 
derivative,  m.  p,  104°,  and  ethyl  10  ;  II -dihydroxy -3- 
7nethylhexahydrocarbazole-9-carboxylatef  m,  p.  135°, 

Nitration  of  6-chloro tetrahydrocarbazole  in  con¬ 
centrated  sulphuric  acid  solution  yields  the  5(or  7)- 
nitro - derivative  (1),  m,.  p,  183*5°,  4z-Ohloro-3-nitro- 
phenylhydrazine,  m.  p.  109°,  from  4-ehloro-3-nitro~ 
aniline,  reacts  with  cyclohexanone,  giving  eyclo- 
hexanone  4,-chloro-%-nitrophenylhydrazoney  m.  p.  106 — 
107°.  The  last-named  compound  is  converted  by  the 
Fischer  indole  synthesis  into  a  mixture  of  I  and 

6- chloro-l (or  5) -nitro -9-tetrahy dr  ocarbazole,  m.  p.  162°* 
Similar  reactions,  starting  with  4-chloro-o-nitro- 
aniline,  yield  ^-chloro-Z-nitrophenylhydrazine,  m.  p. 
134°,  cyclohezanone-^-chloro-S-nitropkenylkydrazone, 
m.  p,  101°,  and  6 - ch loro-8 -nitroteirahydrocarbazoU, 


m.  p.  213°.  Nitration  of  6 -chlor o - 9 - acetyltetrahydro - 
carbazole ,  m.  p.  136°,  in  hot  acetic  acid  solution  yields 
the  5 (or  7  )-m7ro- derivative,  m.  p.  184*5— 185*5°,  and 
6-  chlor o  -10:11-  dihydroxy  -  9  -  acetylhexahydrocarbazole, 
in.  p.  222°,  Similar  nitration  of  Q-chloro-9-benzoyltetra- 
hydrocarbazole ,  m.  p.  122— 123°,  yields  the  5{or  7)- 
mJro-derivative,  m.  p.  148°,  and  6 -chlor o- 1 1  -nitro - 10- 
hydrozy-9-benzoylhexahydrocarbazole,  m.  p,  147°  (de¬ 
comp,).  Nitration  of  6  -  ch  loro  -  9  -  carbethoxytetrahydro  - 
carbazole ,  m.  p.  111—112°,  in  hot  acetic  acid  solution 
yields  the  5 (or  7  )-m  fro- derivative,  m,  p,  126°;  when 
fuming  nitric  acid  is  used,  the  product  is  ethyl  9-chloro- 
11  -  nitro  - 10  -  hydrozyhexahydrocarbazole  -  9  -  carbozylate, 
m.  p,  130—437°.  When  an  alcoholic  solution  of  the 
last-named  compound  is  boiled  for  1  hr.,  conversion 
into  ethyl  Q-chloro-10  :  1 1  -dikydroxyhexahydrocarbazole- 
9 -carboxylate,  m.  p.  132°,  takes  place. 

When  3 -methyl tetrahydrocarbazole  is  reduced  with 
tin  and  hydrochloric  acid  in  aqueous  alcohol,  two 
stereoisomeric  modifications  of  3 -mcihylhexahydro- 
carbazole  (A),  m.  p.  58*5°,  and  (B),  m.  p.  128°,  are 
obtained.  The  (A)  modification  (9 -acetyl  derivative, 
m.  p.  101°;  9 -benzoyl  derivative,  m.  p.  81*5°;  pier  ate  r 
m,  p.  115 — 116°)  is  the  sole  product  of  electrolytic 
reduction.  M.  Clark. 

ms-Acridine  derivatives.  K.  Lehmstedt  and 

E.  WntTH  (Ber.,  1928,  61,  [B],  2044- . -2049).- . Acridine 

is  converted  by  a  boiling  aqueous  solution  of  sodium 
sulphite  and  hydrogen  sulphite  into  colourless  sodium 
9  :  lO-dihydroacridine-9-sulpkonate,  slowly  oxidised  by 
air  when  moist  or  when  its  solution  is  evaporated  to 
the  sparingly  soluble  red  sulphite,  converted  by  alkali 
hydroxide  into  the  colourless  salt  and  acridine.  The 
colourless  salt  is  converted  into  acridine  by  alkali 
hydroxide,  thus  permitting  a  ready  separation  of 
acridine  from  other  bases.  It  is  transformed  by 
potassium  cyanide  in  boiling  alcoholic  suspension  into 
d-cyano-9  :  1 0 -dihydroacridine,  m.  p.  146°  (hydro¬ 
chloride  ;  picrate,  m.  p.  222°),  in  which  the  cyano- 
group  is  replaced  by  the  hydroxy-group  by  hydro- 
lysing  agents.  Protracted  boiling  of  an  alcoholic 
solution  of  9-cyano-9  :  10-dihydroacridine  leads  to  the 
production  of  9  :  10  :  9' :  I0f -tetrahydro -9  :  9*  -diaeridyl, 
m.  p.  214°  with  decomposition  into  acridine  and 
9  :  10-dihydroacridine.  Dehydrogenation  of  9-cyano- 
9  :  10-dihydroacridine  affords  9 - cyanoacridine ,  m.  p. 
186°  ( hydrochloride ;  pier  ate,  m.  p.  229°),  converted  by 
90%  sulphuric  acid  at  100°  into  acridme-9 - carboxyl- 
amide,  m.  p.  263— 264°,  and  by  the  successive  action 
of  sulphuric  acid  and  sodium  nitrite  into  acridine- 9~ 
carboxylic  acid ,  decomp.  289—290°.  9-Cyanoacridine 
and  alcoholic  ammonium  sulphide  yield  acridine- 9- 
thiocarboxylamide,  m.  p.  240°.  H.  Wren. 

CMoroform-solizble  metal  pyridine  cyanaies  „ 
T.  L.  Davis  and  A.  V.  Logan  (J.  Amer.  Chern.  Son., 
1928,  50,  2493— 2499) —Blue  hexapyridinecupric,  blue 
hexapyridineniclcelous/pink  hexapyridinecobaltous ,  and 
hezapyridinecadmium  cyanaies  are  extracted  by  chloro¬ 
form  from  aqueous  solutions  of  their  components. 
They  are  stable  in  presence  of  pyridine  vapour,  but 
decompose  on  exposure  to  the  air  into  dipyridinecupric 
(ef.  Werner,  1923,  123,  2577),  pale  blue  Mra- 

pyridinenickelous ,  blue  dipyridinecobaltous,  and  di- 
pyridinecadmium  cyanaies ,  respectively.  Dipyridine- 
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zinc  cyanate  is  stable  in  air,  but  monopyridinesilver 
myanaie  loses  pyridine.  Both  absorb  pyridine  vapour 
with  deliquescence.  Chloroform  solutions  of  hexa- 
pyridineeobaltous  and  hexapyxidinecupric  cyanates 
show  approximately  6-5  times  the  b.  p.  elevation 
calculated  for  the  undissociated  compounds.  The 
colour  of  the  former  solution  is  that  of  the  dipyridine 
derivative,  but  it  changes  towards  that  of  the  hexa- 
pyridine  salt  when  pyridine  is  added  or  the  temper¬ 
ature  is  lowered.  H.  E.  F.  Notton. 

2“Acetarnidopyridine.  E.  Plazek  and  E. 
Sucharda  (Ber.,  1928,  61,  [B],  1813— 1816) —The 
action  of  nitric  acid  (d  1*5)  on  2-acetamidopyridine  in 
glacial  acetic  acid  and  acetic  anhydride  yields  2-acet- 
amidopyridine  nitrate,  m.  p.  190°.  Acetylation  of  the 
amino -group  of  2 - aminopyridine  destroys  completely 
its  ability  to  facilitate  the  entry  of  the  nitro-group. 
The  nitrate  is  unaffected  by  boiling,  fuming  nitric  acid 
or  by  a  boiling  mixture  of  nitric  acid  and  acetic 
anhydride.  It  is  converted  by  concentrated  sulphuric 
acid  into  a  mixture  of  3-  and  5-nitro-2-aminopyridines ; 
since  2-nitroaminopyridine  is  an  intermediate  product 
of  the  reaction,  it  follows  that  nitration  is  preceded  by 
hydrolysis  of  the  acetamido-group .  2-Acetamido- 
pyridine  is  converted  by  bromine  into  o-bromo-2- 
acetamidop yridine,  m.  p.  175°,  identified  by  hydrolysis 
to  5  -bromo  -  2  -  aminopyridine ,  m.  p.  137°.  H.  Wren. 

Derivatives  of  pyridine.  F,  B,  LaForge  (J. 
Amer,  Chem.  Soc.,  1928,  50,  2477— 2483) —Cyano- 
pyridine  (cf.  Camps,  A.,  1902,  i,  823)  and  magnesium 
methyl  iodide  followed  by  sulphuric  acid  yield 

3- pyridyl  methyl  ketone  (Engler,  A.,  1891,  1505),  the 
oxime  of  which  is  reduced  by  zinc  dust  and  acetic 
acid  to  a- 3 -pyri dyleihylam ine,  b.  p.  219 — 221°/765 
mm.  (picrate,  m.  p.  186 — 187°).  This  gives  with  ethyl 
iodide  <x-3-pyridyld iethylamine,  b.  p.  223 — 226°/773 
mm.  3 -Pyridyl  propyl  ketone,  b.  p.  240 — 248°  (semi- 
carbazone,  m.  p.  169 — 170°),  yields  a  liydrazone,  m.  p. 
129—130°  (cf.  Engler,  loc.  ciL ),  which  is  converted  by 
concentrated  hydrochloric  acid  into  2-$-pyridyl-Z- 
ethylindole,  m.  p.  158°  (yellow’  hydrochloride),  and  by 
zinc  dust  and  acetic  acid  into  a  -  3  -pyridylbutylamine, 
b.  p.  247 — 251°.  M ethyl- <x-3-pyridylbutylamine  has 
b.  p.  244 — 247°.  The  new*  pyridylalkylamines  have 
only  a  slight  insecticidal  action,  but  nicotyrin, 
dihydromelanicotine,  and  especial!}7  metanicotine 
have  a  toxicity  approaching  that  of  nicotine. 

H.  E.  F.  Notton. 

2-,  3-,  and  4-Benzylpyridin.es.  F.  B.  LaForge 
(J.  Amer.  Chem.  Soc.,  1928,  50,  2484— 2487).— 2-  and 

4- Benzylpyridines  are  conveniently  isolated  from  the 
mixture  obtained  by  Tschitsehibabin’s  method  (A., 
1901,  i,  484)  by  oxidation  with  permanganate  to  the 
benzoylpyridines,  -which  are  easily  separated  by 
crystallisation  of  the  picrates,  and  reduced  by 
CIcmmensen’s  method.  3-Benzoylpyridine,  from 
3-cyanopyridine  and  magnesium  phenyl  bromide,  is 
converted  by  reduction  of  the  oxime  into  a-3 -pyridyl- 
benzylamine,  b.  p.  329 — 331°/760  mm.  This  yields, 
with  nitrous  acid,  a-3 -pyridylbenzyl  alcohol ,  which  is 
reduced  by  hydriodic  acid  to  3 -benzylpyridine  (picraie, 
m.  p.  119°)  (cf.  A.,  1903,  i,  853).  H.  E.  F.  Notton, 

Diplieiiylpjfridylmetliaiie  dyes*  E.  Plazek  and 
E.  Sucharda  (Ber.,  1928,  61,  [B],  1811—1813;  cf. 


A,,  1924,  i,  881 ) . — Tetramethyltriaminodiphenylpyridyl* 
methane,  m.  p.  163 — 165°  (also  +0*5C6H6),  is  obtained 
by  the  action  of  aqueous  sulphuric  acid  on  Michler’s 
hydrol  and  2 -aminopyridine.  It  is  not  oxidised  by 
manganese  dioxide  or  lead  peroxide  to  the  correspond¬ 
ing  dye  below  100°,  H.  Wren. 

Modification  of  the  Skraup  synthesis  of 
quinoline*  B.  E.  Cohn  and  R.  G.  Gustavson  (J, 
Amer.  Chem,  Soc.,  1928,  50,  2709 — 2711). — Addition 
of  acetic  acid  causes  the  reaction  to  proceed  smoothly, 
without  diminishing  the  yield.  Thus,  38  g,  of  aniline, 
24  g.  of  nitrobenzene,  100  g.  of  glycerol,  60  c.c.  of 
acetic  acid  (80%),  and  54  c.c,  of  sulphuric  acid,  gently 
refluxed  for  16  hrs.,  yield  33  g.  of  quinoline 

H.  E,  F.  Notton* 

Complex  salts  of  amphoteric  hydroxyqumolme 
derivatives.  E.  Hertel  and  H.  Kleu  (Ber.,  1928, 
61,  [B],  1653— 1654).— Addition  of  copper  sulphate 
to  a  solution  of  5  :  7 -dibromo - 8 -hyd roxy q uinoline 
gives  an  amorphous  precipitate  which  becomes 
crystalline  when  heated.  This  copper  salt  and  that 
derived  similarly  from  5  :  7 -dichloro- 8 -hydroxy- 
quinoline  dissolve  in  halogen  acids,  giving  intensely 
coloured  salts,  (CuC14):(H-NC9H4CU-0H)*,2H20  ; 

(Cu014) I (H  ■  C9H4Br2* OH) , 2H20  ; 
(CuBr4):(H**NC9H4Cl2*0H)2,2H20 ; 
(CuBr4):(H-NC9H4Br2*0H)o>2H20 ; 
(CuI4)!(H**NC9H4Br2*0H)2J2H20.  The  chlorides  and 
iodides  at  90°  lose  2  mols.  of  water  and  4  mols.  of 
halogen  acid,  giving  the  copper  salts, 
Cu(0*C9H4NX2)2,  whereas  the  bromides  exhibit 
greater  thermostability.  H.  Ween. 

Preparation  of  2~phenylquinoline~4~carboxylic 
acid  [atophan].  F.  Chemnttius. — See  B*,  1928,  767. 

Pyrazolones.  Action  of  thiosemicarh azide 
and  semicarl) azide  on  ketonic  esters.  II.  S*  C. 
De  and  N.  C.  Butt  (J.  Indian  Chem.  Soc.,  1928,  5, 
459 — 465).— Ethyl  benzoylacetate  reacts  with  thio- 
semicarbazide,  yielding  3 -phenylpyrazolone- 1  - thiocarb- 
amide ,  m.  p.  161°  (4  :  4- di b romo- derivative,  loses 
bromine  at  130° ;  4-ison^roso-derivative,  m.  p.  174°), 
and  with  4-phenyl-,  4-p-tolyl-,  and  4-ethyhthiosemi- 
carbazides,  forming  Z-phenylpyrazolone-l-thiocarbo - 
phenylamide,  m.  p.  127°,  -p -iolylamide,  m.  p.  106°, 
and  -ethylamide,  m.  p.  136°,  respectively.  3 -Phenyl- 
pyrazolone-l-carbamide,  m.  p.  179°  (4 : 4 -dibromo* 
derivative,  in.  p.  144° ;  4-isomlmso-derivative,  m.  p. 
204°),  is  obtained  similarly  from  semicarbazide. 

Ethyl  diacetosuccinate  and  semicarbazide  give 
4  :  4k -bis-Z-methylpyrazolone-l-carbamide,  m.  p.  128° 
(-1 -thiocarbamide,  in,  p.  197°;  - 1  - thiocarbophenyl - 

amide,  m.  p.  191°;  - 1  -ihiocarbo-p-tolylamide,  m.  p* 
201—202°;  - 1  -thiocarboethylamide,  in.  p.  191°),  which 
when  heated  above  its  m.  p.  decomposes  into  4  :  4'- 
bis-3-methylpyrazolone,  m.  p.  290°  after  darkening 
at  250°. 

Ethyl  aeetoacetate  and  4-phenylthiosemicarbazide 
give  3  -  methylpyrazolone  - 1  -  thiocarbophenylamide,. 
m.  p.  117°.  The  corresponding  p-tolylamide  and 
ethylamide  have  m.  p.  121°  and  84°,  respectively* 

H.  Burton. 

Constitution  of  11  compral.”  P.  Pfeiffer  and  R* 
Seydel  (Z.  physiol.  Chem.,  1928,  178,  81—96). 
Compral  is  an  additive  compound  of  pyramidone  and 
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voluntal,  CC33*CH2*0*C0”NH2  (1  :  1,  m.  p.  about  76°). 
Investigation  of  the  in.-p.  curves  of  related  com¬ 
pounds  led  to  the  conclusion  that  the  acid  amide 
group,  and  not  the  d  im  e  thy  lam  i  no  -group  of  pyramid- 
one  was  the  cause  of  the  formation  of  additive  com¬ 
pounds,  whilst  the  hydrogen  atoms  of  the  amino- 
group  in  voluntal  were  indispensable,  and  the  replace¬ 
ment  of  the  chlorine  by  hydrogen  greatly  weakened 
the  tendency  to  form  additive  compounds.  Compral 
is  assigned  the  constitution  : 

NMc<rCMe:9*TMe* 

^NPh-c:o  •  •  ■  h2n-co-o-ch,-cci3 

The  im-p.  curves  of  the  following  pairs  of  sub¬ 
stances  were  examined  :  acetamidoantipyrine- 
voluntal  {compound,  1:1);  antipyrine-voluntal 
{compound,  1:1);  sarcosine  anliydride-voluntal 
(compound,  1  :  2,  m.  p.  73°);  pyramidone-iV’-plienyl- 
voluntal ;  aeetam  idoantipyrine-iV  -  phenyl  voluntal ; 
anfcipyrine-A7-pheiiyl  voluntal  (compound,  1  :  1,  m.  p. 
70°) ;  sarcosine  anhydride-A-phenyl voluntal  (com- 
pound,  1:2,  m.  p.  121°) ;  antipyrine~A7-phenyl-i\r- 
metliylvoluntal ;  pyramidone-A  -  phenyl  -  N  -  methyl  - 
voluntal ;  sarcosine  anhydride~A**phenyl-A7-methyl- 
voluntal ;  antipyrine-urethane ;  sarcosine  anhydride- 
urethane  (compound,  1  :  2,  m.  p.  70°);  and  sarcosine 
aiihydride-A7-phenylurethane  (compound,  1  :  2,  m.  p. 
95—97°).  '  *  R,  K.  Callow. 


Constitution  of  hypnal  and  trigemin.  P. 
Pfeiffer  and  R.  Seydel  (Z.  physiol.  Chem.,  1928, 
178,  97 — 108). — Hypnal  and  bihypual  were  shown  by 
Tsaka lotos  (A.,  1913,  i,  521)  to  be  additive  com¬ 
pounds  of  antipyrine  and  chloral  hydrate  in  the 
proportions  1  :  1  and  1  :  2,  respectively.  This  was 
confirmed  by  examination  of  the  in.-p.  curves,  and 
the  existence  of  additive  compounds  of  pyramid  one 
and  butylchloral  hydrate  (1  :  1,  m.  p.  84°)  (trigemin, 
ef.  G.P.  150799)  and  of  antipyrine  and  butylchloral 
hydrate  (1  :  1,  m.  p.  72°)  was  also  shown.  The 
investigation  of  the  m.-p.  curves  of  related  com¬ 
pounds  showed  that  additive  compounds  were  formed 
by  sarcosine  anhydride  and  chloral  hydrate  (1:1, 
m.  p.  92—95°  ;  1  :  2,  m,  p.  83—8(95°).  On  the  other 
hand,  antipyrine,  pyramidone,  or  sarcosine  anhydride 
formed  no  additive  compounds  with  cholesterol  or 
mannitol,  suggesting  that  the  existence  of  two 
hydroxyl  groups  on  the  same  carbon  atom  is  the 
cause  of  formation  of  additive  compounds  by  chloral 
hydrate.  The  loose  combination  of  the  components 
in  hypnal  is  shown  by  the  ease  with  which  each  reacts 
separately  with  appropriate  reagents.  To  it  is 
assigned  the  constitution  : 


whilst  anhvdrO" 


hypnal,  which  is  formed  from  hypnal  by  loss  of  water, 
is  a  “  normal  valency  compound  ”  : 

<*•  K»y,  Dia,.,  Jena, 


1892). 


R,  K.  Callow. 


Hydrogenation  of  glyoxaline  ring.  E.  Waser 
and  A.  Gratsos  (Helv.  Chim.  Acta,  1928,  11,  944 — 
9 64) . — Hydrogenation  of  lophine  (2:4:  5-triphenyl- 
glyoxaline)  with  hydrogen  in  presence  of  acetic  acid 
and  platinum-black  gives  2:4:  5  -  tricyclohexyl -4  :  5- 
4  M 


dihydroglyoxaline  (I),  m.  p.  211—213°  (com)  [acetate 
(II),  m.  p.  162 — 163°  (corr.) ;  hydrochloride,  +0*5Ho0, 
m.  p.  268—270°;  hydrobromide  (III),  m.  p.  290— 
292°;  chloroplatinate,  +6H20,  in.  p.  251—252°; 
slyphnate,  m.  p.  201—202°;  ?u7m?o- derivative,  m.  p. 
175°  (decomp.)],  which  on  oxidation  with  chromic  and 
acetic  acids  furnishes  a  small  amount  of  eyefohexane- 
carboxylamide.  The  action  of  hot  nitric  acid  (d  14) 
on  II  is  to  give  adipic  acid,  a  dinitro- derivative, 
m.  p.  249*5—251°,  of  I,  and  a  red  oil,  whilst  the 
action  of  ozone  has  afforded  in  one  experiment  a 
substance ,  CI2H1902N  or  G12II2102N,  m.  p.  192-5 — 
193*5°,  and  in  another  case  a  compound,  C21H31ON2, 
in,  p.  266*5 — 267°,  together  with  oily  products. 
Bromine  (I  mol.)  is  decolorised  by  I  in  cold  carbon 
tetrachloride  solution,  but  after  removal  of  the 
solvent  the  product  is  II L  With  3  inols.  of  bromine 
a  dibromide  hydrobromide,  C21H37N2Bra,  in.  p.  162°, 
is  obtained,  which  is  decomposed  by  treatment  with 
petrol,  or  by  heating  at  220°  into  III.  Excess  of 
bromine  converts  amarine  (2:4:  5-triphenyl-4  :  5-di- 
hydroglyoxaline)  into  a  dibromide  hydrobromide,  in.  p. 
122°  (decomp,),  which  when  decomposed  with  petrol 
gives  amarine  hydrobromide,  but  when  heated  at  220° 
or  treated  with  alcoholic  potassium  hydroxide  it 
eliminates  2  mols.  of  hydrogen  bromide,  yielding 
lophine  hydrobromide  and  lophine,  respectively. 
When  lophine  is  treated  with  a  4%  solution  of 
bromine  in  chloroform  the  product,  m.  p.  about  78°, 
is  a  substitution  derivative ;  with  a  2%  solution 
lophine  hydrobromide  is  obtained. 

JL. 

Hydrogenation  of  amarine  gives  a  mixture  of  I  and 
2:4:  o-tricyclohexyltetrahydroglyoxaline,  m.  p.  171 — 
172°  (corr.)  [ hydrochloride ,  decomp.  302°  after  sinter¬ 
ing  at  292°;  hydrobromide ,  in,  p.  296°  (decomp.) ; 
acetate,  m.  p.  152 — 153°;  chloroplatinate ,  +4H20, 
m.  p.  216*5—217°;  slyphnate ,  m.  p.  168*5—169*5°; 
m£ro<so-derivative]. 

It  was  not  possible  to  hydrogenate  glyoxaline, 
2:4:  5-trimethylglyoxaline,  2- methyl- 4  :  5-dihydro- 
glyoxaline,  histidine,  or  benziminazole. 

H.  Burton. 

Absorption  of  ultra-violet  light  by  a-amino- 
aeids,  polypeptides,  2  :  5-diketopiperazines,  and 
betaines.  E.  Abderhalden  and  E.  Rossner  (Z. 
physiol.  Chem.,  1928,  178,  156— 163).— The  absorp¬ 
tion  spectra  in  the  ultra-violet  were  measured  of  most 
carefully  purified  samples  of  glycylglycinc,  glycine 
anhydride,  dl-le  ueylglycine,  tfZ-leucylglycine  an¬ 
hydride,  glycyl-rfZ-leucine,  cZMeucylglycylglyeine, 
betaine,  betaine  hydrochloride,  hordenine,  and 
hordenine  hydrochloride.  The  spectrographic  method 
was  applied  to  determine  whether  perfectly  pure 
cysteine  was  spontaneously  transformed  into  cystine. 
The  purest  specimen  of  cysteine  obtained,  either  free 
or  as  hydrochloride,  still  gave  evidence  of  this  trans¬ 
formation  on  keeping  the  solutions. 

R.  K.  Callow. 

Diketones.  I.  Reaction  between  4-phenyl- 
semicarbazide  and  acetylacetone.  A.  S.  W heeler 
and  R.  D.  Norton  (J.  Amer.  Chem.  Soc.,  1928,  50s 
2488 — 2490). — In  aqueous  alcohol  a  product ,  in.  p. 
255—257°,  and  1  -phenylcarbamyl-o  :  5 -dimethylpyr- 
azole,  m.  p.  69°  to  an  opaque  liquid  which  clears 
at  200°,  are  formed  in  proportions  varying  with  the 
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conditions.  The  latter  is  identified  by  its  conversion 
by  boiling  alcohol  into  3  :  5-dimet-hylpyrazole  and 
phenylurethane,  by  boiling  water  into  carbon  di¬ 
oxide,  carbanilide,  and  dimethylpyrazole,  and  by 
bromine  into  4-bromo-l -phenylcarbamyl-3  :  5-cft- 
meihylpyrazole ,  m.  p.  100 — 101°,  which  with  boiling 
water  yields  4-bromo-3  :  5-dimethylpyrazole,  m.  p. 
123°  (cf.  Morgan  and  Ackerman,  1923,  123, 

1316).  H.  E.  F.  Notton. 

Preparation  of  2  :  2'-dipyrIdyL  F.  Hein  and 
W.  Better  (Ber.,  1928,  61,  [B],  1790—1791).— 

2  :  2'-Dipyridyl  is  obtained  in  52%  yield  by  heating 

pyridine  with  sublimed  ferric  chloride  in  a  sealed 
tube  for  about  35  hrs.  at  300°.  The  product  is  dis¬ 
solved  in  water  and  the  solution  is  successively 
extracted  with  ether  and  distilled  with  steam  after 
neutralisation  with  sodium  hydrogen  carbonate, 
whereby  pyridine  is  removed.  The  residual  solution 
is  rendered  strongly  alkaline  and  again  distilled 
with  steam,  thus  giving  2 : 2'-dipyridyl,  which  is 
decolorised  with  charcoal  and  crystallised  from 
aqueous  alcohol.  H.  Wren. 

New  reaction  of  certain  diazosulphonates 
derived  from  (B-naphthol-l-sulphonic  acid.  II. 
Constitution  of  nitro-  and  amin o-phenylphthal- 
azones.  F.  M.  Rowe  and  E.  Levin  (J.C.S.,  3928, 
2550 — 2555). — The  soluble  product  obtained  by  boil¬ 
ing  an  aqueous-sulphuric  acid  solution  of  1- hydroxy  - 

3  -  (4'-nitrophenyl)  -1:3  -  dihydrophthalazine  -  4  -  acetic 
acid  (I)  is  shown  to  be  4' -nitro-3-phenylphthalaz- 1  -one 
(II),  m.  p.  333°,  reduction  of  which  gave  4r-amino- 


3-phenylpJdhalaz- 1  -one,  m.  p.  259°  (previously  de¬ 
scribed  as  4r-ammo-3-phenylphthalaz-4-one,  A.,  1926, 
625).  Attempts  to  de  animate  the  last  compound 
were  unsuccessful.  The  compound  described  by 
Seekles  (A.,  1924,  i,  C42)  as  a  nitroplienylphthalazone 
is  found  to  be  the  lactone,  m.  p.  254°  (previous  darken- 
ing  at  228°),  of  o-carbozybenzaldeliyde-p-nitrophenyl- 
hydmzone ,  decomp.  21*8°  (resolidifying  at  249°),  but 
when  boiled  in  nitrobenzene  solution  this  passed 
into  4 ' - h itro-3-phenylph th alaz-4-one ,  m.  p.  258°,  not 
identical  with  II.  Reduction  with  sodium  sulphide 
gave  4 '  -  am  ino-2  -ph  enylph  thalazA-one,  m.  p.  184° 
{ hydrochloride ;  acetyl  derivative,  m.  p.  233°),  whilst 
zinc  dust  and  hydrochloric  acid  gave  4'-amino-Ar- 
phenylphthalimidine.  The  amphoteric  nature  of 
4'-nitro-3-phenylphthalaz-Lone  is  best  explained  by 
II;  thus  it  forms  well- crystallised  salts,  and  a  pier  ate, 
m,  p.  218°.  Treatment  with  methyl  sulphate  in 
nitrobenzene  solution  led  to  an  aqueous  solution  of 
the  methosulphate,  which  was  isolated  (by  addition  of 
sodium  carbonate)  as  a  substance ,  m.  p.  138—141'° 
and  173- — 175°  after  crystallisation  from  ethyl  and 
methyl  alcohols  respectively  {hydrochloride).  These 
when  heated  formed  4-}cetoA-metkoxy-3-(4(-nitro- 
phenyl) -3  : 4 -dihydrophthalazine  (neutral),  m.  p.  199°, 


demethylation  of  which  gave  1  :  4-diIceio-S-(4T -nitro- 
ph enyl) t eirah ydroph thalazin e ,  m.  p.  307°. 

R.  J.  W.  Le  Fevee. 

Reaction  of  diazosulphonates  derived  from 
p-naphthol-l-sulphonic  acid.  III.  Preparation 
of  phthalazine,  phthalazone,  and  plithalimidine 
derivatives  from  m-nitr oaniline .  F.  M.  Rowe, 
M.  A.  Hemmat,  and  E.  Levin  (J.C.S.,  1928,  2556— 
2563 ;  cf.  preceding  abstract) —Conversion  of  3 '-nitro¬ 
benzene  -  2  -  naphthol  - 1  -  diazosulphonatc  through 
sod  him  3'-n  itrobenzeneazo  -  (3  -  naph  th  aquino  ne- 1  -su  Iph on  - 
ate  into  sodium  hydrogen  3-(3r -nitrojiheiiyl) - 1  :  3 -di- 
hydroph th alaz ineA-acet ic  acid- 1  -suiphonate  does  not 
proceed  so  readily  as  in  the  case  of  the  4'-nitro-iso- 
mcride.  On  boiling  the  product  with  concentrated 
hydrochloric  acid  1  -hydroxy -Z- (Z* -nitrophenyl) - 1  :  3 -di- 
hydrophlhalazineA-acetic  acid ,  m.  p.  234°  (methyl 
ester,  m.  p.  184°;  ethyl  ester,  m.  p.  195°;  anilide , 
m.  p.  239°),  is  obtained.  Reduction  with  stannous 
chloride  and  hydrochloric  acid  (alkaline  reduction 
gives  an  indefinite  product :  compounds  in  the 
3'-nitro-series  are  more  sensitive  to  alkalis  than  their 
4'-nitro-isomerides)  gives  1  -hydroxy- 3-  ( 3  "-amino  - 
phenyl)tetrahydroph thalaz ineA-acetic  acid ,  m.  p.  252° 
(acetyl  derivative,  m.  p.  167°),  which  when  boiled 
with  aqueous  sulphuric  acid  gives  3 ! -amino - 3 -phenyl - 
phthalaz-l-one,  m.  p.  210°  (hydrochloride ;  acetyl 
derivative,  m.  p.  204°),  from  which  ammonia  can 
be  eliminated  by  treatment  with  zinc  dust  and 
hydrochloric  acid,  giving  3 7 - amin o - N -phenylph thal- 
i  mi  dine,  m.  p.  175°  (acetyl  derivative,  m.  p.  204°; 
zinc  double  chloride),  which,  in  turn,  readily  (relatively 
to  the  corresponding  4'-amine)  gives  Z-hydroxyAd- 
ph e nylph that imid in e ,  m.  p.  268°  (methyl  ether,  m.  p. 
122° ;  ethyl  ether,  m.  p.  1 15°),  by  diazotisation.  By 
boiling  I  -  hydroxy -3-  (3'-nitrophenyl)  - 1  :  3 -dihydro - 
phthalazine-4-acetic  acid  with  sulphuric  acid,  3 f -nitro- 
Z-phenylphihalaz- 1  -one,  m.  p.  324°  (well-crystallised 
salts ;  pier  ate,  m.  p.  234°),  is  obtained,  reduction  of 
which  by  sodium  sulphide  or  zinc  dust  and  hydro¬ 
chloric  acid  gives  3'-amino-3-phenylphthalaz-l-one  or 
3 '-amino -A -phenylphthalimidine,  respectively.  Treat¬ 
ment  with  methyl  sulphate  in  boiling  nitrobenzene 
(cf.  4' -nitro- analogue,  preceding  abstract)  gives  a  sub¬ 
stance,  ra,  p.  114—117°  or  116—120°  after  crystallis¬ 
ation  from  methyl  or  ethyl  alcohol,  respectively, 
which,  when  heated,  gives  4-keio -l -methoxy -%-($' • 
nitrophenyl)- 3  :  4-dihydroph thalazme,  m.  p.  182°, 
accompanied  (especially  if  heating  be  rapid)  by  a 
complex  substance,  m.  p.  289°.  Hydro  bromic  acid 
reacts  with  the  above  methoxy-compound ,  giving 
1:4-  dikel o  -  3  -  (?/  -  n itroph enyl) tetrahydroph th alazine, 
m.  p.  280°.  Phthalaldehydie  acid  and  m-nitrophenyl- 
hydrazine  condense  in  boiling  alcoholic  solutions, 
giving  the  lactone,  m.  p.  240°  (becoming  colourless 
at  200°),  of  o-carboxybcnzaldehyde-m-nitropheny]- 
hydrazone ;  from  this,  by  boiling  its  solution  in 
nitrobenzene,  3 itro-Z-phenylphthalazA-one  (neutral 
and  inactive),  m.  p.  240°,  is  obtained,  from  which, 
by  alkaline  hyposulphite  reduction,  Z'-amino-Z- 
phenylphthalazA-one,  m.  p.  156°  (hydrochloride),  can 
be  obtained.  R.  J.  W.  Le  Fevre. 

Dihydroxy-  and  dichloro-ketohexahydrotri- 
azines.  J.  B.  Ekeley  and  A.  A.  O’Kelly  (J.  Amer. 
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Chem.  Soc.,  1928,  50,  2731— 2733).— The  additive 
products  of  cc(3-diketones  with  2  mols.  of  sodium 
hydrogen  sulphite  yield  with  semicarbazide  hydro¬ 
chloride  in  hot  water  5  :  6-dihydroxy-3-keto-5  :  6-di- 
alkylhexahydro- 1  :  2  :  4-triazines,  the  lower  homo- 
logues  of  which  are  converted  by  phosphorus  tri¬ 
chloride  into  5  :  6~dichloro-3~keto-5  :  6-dialkylhcxa- 
hydro-1  :  2  :  4-triazines.  yS-Dikcto-p-methylpentane 
does  not  yield  a  triazine  derivative  by  this  method. 
The  decomposition  temperatures  of  the  following 
are  :  (a)  sodium  hydrogen  sulphite  additive  com¬ 

pounds  of:  fiy-diketobutane,  145 — 155° ;  $y-dilecto- 
pentane,  135 — 150° ;  fiy-dihetohexane,  130—140°; 

p  y-dikeiohepiane,  100 — 110°,  and  (iy-dikelo -octane, 
95—100°;  (h)  derivatives  of  5  :  6-dihydroxy -3 -keto- 
hexahydro-l  :  2  :  4-triazine,  265 — 270°:  5-  or  6- 
methyl 250—255°;  5  :  6-dimethyl-,  240—245°;  5  :  6- 
(or  6  :  5)-methylethyl-,  230—235°;  5  :  6- methyl-propyl 
240—245°;  5:6 -methylbutyl- >  230—235°,  and  5:8- 
mcthylamyl-i  100 — 105°;  (c)  derivatives  of  5:6 -di- 
chloro-3-ketohexahydro- 1  2  :  4-triazine ,  265—270°  :  5- 
or  6- methyl 260 — 270  5:6 -dimethyl-,  250—260°; 

5  : 6-methylethyl-,  240  -245°;  5:6 -methylpropyl-, 

230—235°.  H.  E.  F.  Notton. 

o-Aminophenylhydrazine  and  heterocyclic 
compounds  derived  from  it.  IV.  Lengthened 
o-di- derivatives  of  benzene  and  their  ring- 
closure.  P.  G.  Guha  and  T.  N.  Ghosh  (J.  Indian 
Chem .  Soe.,  1928,  5,  439 — 451 )  .—Reduction  of 
1-o-nitrophenylA-phenyUemicarbazide,  m.  p.  202°, 
with  tin  and  concentrated  hydrochloric  acid  gives  a 
mixture  of  1  - o-aminoph enyl-4 -pkenylsemicarbazide  (I), 
m.  p.  145°  ( hydrochloride ,  decomp.  250—251°  after 
darkening ;  o-nitrobenzylidene  derivative,  m.  p.  245— 
246°),  and  3 - keto-4: -ph enyl - 1  :  2  :  3  :  4c-teirahydrobenz- 
1  :  2  : 4-triazine  (II;  R=Ph),  m.  p.  170—171°,  also 
formed  by  the  action  of  boiling  acetic  anhydride  on 
I.  1  -Carbamido-,  m.  p.  above  290°,  l-phenylcarb- 
amido-j  m.  p.  above  290°,  and  l-phenylthiocarbamido 
not  melted  at  290°,  -2-phenylsemicarbazidobenzenes 
are  described.  Oxidation  of  I  with  ferric  chloride 
gives  the  compound  (III),  not  melted  at  290°,  whilst 
the  action  of  hydrazine  hydrate  is  to  give  the  com¬ 
pound  (IV),  m.  p,  90—91°.  Reduction  of  l-o-nitro- 
phenylsemicarbazide ,  m,  p.  225°  (decomp.),  gives 
3-imino-l  :  2  :  3  :  4 -letrahydrobenz- 1  : 2  :  4 -triazine  (II ; 
R—H,  0  =  INH),  m.  p.  85°  [hydrochloride ,  m.  p.  248 — 


ON  H  •  &  Sale  ,  H  -NH  ■  C  O-NH  ■ 

NH*N  - NH  — 

(Vt)  (VIL) 

249°  (decomp.) ;  acetyl  derivative,  m.  p.  182 — 183°], 
also  formed  during  the  reduction  of  1  -o-nitrophenyl- 
tkiosemicarbazide,  m.  p.  200°  (decomp.),  o -Chloro- 
benzaldehyde- o-n itroph enylkydrazone,  m.  p.  171s,  is 
reduced  to  the  compound  (¥),  m.  p.  217 — 218° ; 
glyoxal-o-nitrophenylosazone,  m.  p.  279—280°  (de¬ 


comp.),  to  bisbenzimmazole ,  not-  melted  at  300° 
[. hydrochloride ,  m,  p.  253°  (decomp.) ;  diacelyl  deriv¬ 
ative,  m.  p.  183 — 184°] ;  methyl  o~ n itrophenyldiihio - 
carbazinate,  m.  p.  113—114°,  to  the  compound  (VI), 
m .  p.  1 99 — 20 0 ° ;  di- o-n  it  roph  enylcarbohydmz  1  de , 
m.  p.  260—281°,  to  the  compound  (VII),  isolated 
only  as  the  hydrochloride ,  m.  p.  251—252°  (decomp.). 

Ethyl  o-nitrophenylcarbazinate  has  m.  p.  185s. 

H.  Burton. 

Transformation  of  uric  acid  into  carbamide 
by  oxidation  with  chromic  and  sulphuric  acids. 
(Mlle.)  J.  Schwander  and  H.  Cordebard  (Bull. 
Soc.  Chi  in.  biob,  1928,  10,  920 — 931). — The  rate  of 
hydrolysis  of  carbamide  by  aqueous  sulphuric  acid 
increases  with  rise  of  temperature,  is  greatest  when 
the  concentration  of  the  acid  is  0*5— 0*1  N  (depending 
on  the  temperature),  and  increases  with  the  duration 
of  the  operation  and  with  the  concentration  of  the 
carbamide.  Addition  of  potassium  dichromate  to 
the  mixture  has  no  other  effect  than  the  formation 
of  small  amounts  of  nitric  acid.  By  the  use  of  these 
results  to  select  favourable  conditions,  carbamide  may 
be  obtained  from  uric  acid  in  more  than  96%  yield. 

G.  A,  C.  Gough. 

Modifications  of  hydroxyhaemin.  A.  ILoisfiv 
(Z.  physiol.  Chem.,  1928,  178,  87 — 74  ;  ef  A,,  1925,  i, 
1478;  this  vol.,  1148). — The  (3-  and  0-hydro xy- 
hsemins,  formed  by  the  action  of  acids  and  alkalis  on 
the  a-hydroxyhsemin  derived  directly  from  blood, 
are  distinguished  chiefly  by  increased  solubility,  weak 
attachment  of  chlorine  in  the  corresponding  chloro- 
haemins,  and  low'  yield  of  protoporphyrin  on  removal 
of  iron,  the  0- modification  showing  these  properties 
more  strongly.  Details  arc  given  of  the  preparation 
of  (bliydroxyhsemin  (i)  by  the  action  of  alkalis  (the 
prolonged  action  of  methyl-alcoholic  potassium  hydr¬ 
oxide  on  blood  coagulum,  or  the  action  of  aqueous 
potassium  hydroxide  'on  defibrinated  blood  followed 
by  extraction  of  the  precipitate  with  alcohol  con¬ 
taining  oxalic  acid),  and  (ii)  by  the  action  of  acids 
(the  prolonged  action  of  sulphuric,  hydrochloric, 
acetic,  and  oxalic  acids  on  defibrinated  blood,  or  the 
action  of  these  acids  on  a -hydroxy  luemin). 

R.  K.  Callow. 

Preparation  of  haemin  derivatives  by  high- 
temperature  reactions.  II.  Preparation  of 
pyratin  from  baemin  by  fusion  with  resorcinol. 
Preparation  and  properties  of  pyroporphyrin. 
Introduction  of  iron  into  porphyrins  in  the 
1  iron-phenol  fusion,"  and  transformation  of 
iron  porphyratins  by  phenols  and  phenol- 
sulphuric  acid  mixtures.  O,  Sckumm  (Z.  physiol. 
Chem.,  1928,  178,  1 — 18 ;  cf.  this  vol.,  1148).  When 
haemin  is  fused  with  a  large  excess  of  resorcinol  at 
180 — 190°,  the  process  being  followed  by  spectro¬ 
scopic  observations,  and  the  mixture  is  poured  into 
water,  pyratin  is  precipitated.  It  may  be  purified  by 
reprecipitating  it  from  very  dilute  alkali  by  the 
addition  of  acetic  acid,  and  may  be  converted  into 
pyratin  chloride  by  Kiisteris  method  (A.,  1904,  i, 
356).  It  is  reduced  to  pyroporphyrin  by  hydrazine 
and  acetic  acid  (cf,  Papendieck  and  Donath,  A.,  1925, 
i,  711)  and  also  when  heated  with  pyruvic  acid, 
hydriodie  and  acetic  acids,  phenol  and  oxalic  acid, 
oxalic  acid,  10%  sulphuric  acid,  or  25%  hydrochloric 
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acid.  The  spectroscopic  comparison  of  pyroporphyrin 
and  copra  top  orpli  yr  in  suggests  complete  identity,  in 
concordance  with  the  close  similarity  of  composition 
and  solubility  and  the  apparent  identity  of  pyratin 
and  eopratin,  Treatment  of  pyroporphyrin  with 
hydrogen  chloride  in  methyl  alcohol  yields  pju’opor- 
phyrin  methyl  ester,  in,  p,  of  different  specimens 
218°,  221s,  and  223°,  of  the  same  composition  as 
copratoporphyrin  methyl  ester,  m.  p,  221°. 

Fusion  of  pyr  opor  phyrin ,  copratoporphyrin, 
Nencki’s  Inematoporphyrin,  mesoporphyrin,  or 
hacmaterie  acid  with  100—200  parts  of  phenol  and 
iron  powder  or  ferrous  oxide  yields  the  corresponding 
iron  compounds. 

An  account  is  given  of  preliminary  investigations 
of  the  behaviour  of  h ami  in  when  heated  with  various 
phenols  and  a  little  sulphuric  acid.  Spectroscopic 
observations  show  that  under  various  conditions 
derivatives  either  with  or  without  combined  iron, 
or  mixtures  of  these,  are  obtained, 

R.  K.  Callow, 

Benz  iso  thiazolone.  A*  Eeissert  [with  H. 
DCjsterdiek]  (Ber.,  1928,  61,  [13],  1680—1682). — In 
Ms  recent  publication  (this  vol.,  883),  the  author  has 
overlooked  the  priority  of  McClelland  (J.C.S.,  1922, 
121,  86,  and  subsequent  papers)  in  the  description 
of  certain  compounds.  Attempts  to  convert  benziso- 
thiazolone  into  the  corresponding  tbi azole  were  un¬ 
successful.  Thus,  when  distilled  with  zinc  dust  it 
yields  benzonitrile.  With  phosphorus  pentaehioride 
it  affords  Z-ch lorobenzisothiazole ,  m.  p.  40°,  reduced 

by  zinc  dust  to  3  : 3 -dibenzisothiazolyl,  I  ; 

- B i  2 

in.  p.  100°.  The  thiazolone  is  completely  reslniiied 
by  fuming  hydriodic  acid  at  230°.  H.  Wren. 

Methylene  bases  from  1-methylbenzthiazole 
and  1-methylbenzselenazole  metliiodides  ;  pre¬ 
paration  of  1 -substituted  benzthiazoles.  L.  M. 
Clark  (J.C.S.,  1928,  2313— 2320).— 1-Methylbenz- 
thiazoie  and  1  -methylbenzselenazole  meth  iodides  react 
with  ammonia,  and  with  sodium  hydroxide  solution, 
yielding,  through  the  intermediate  carbinol  base, 

c«h><Si?>c<oh  -  raixtl,rcs  of  CA<i>c:cHs 

and  or  -^a)(  where  is  sulphur  or 

selenium  (of.  Clark,  A.,  1925,  i,  841 ;  Konig  and  Meier, 
ibid.,  705).  A  much  higher  proportion  of  the 
methylene  base  is  formed  from  1  -  methyl benzselenazole 
meth  iodide  than  from  the  analogoussulphurcompound. 
2 -Me tliyl -1-m e t  hylene be n z tlxiaz o  1  ine  c on d enses  wi fch 
p-dimethylamiiiobenzaldehyde,  giving  a  highly- 
coloured  product  (cf.  Mills  and  Raper,  A.,  1926,  77) 
which  could  not  he  isolated.  p-I)imethylamino- 
styrylbenzthiazole  niethiodide  is  formed,  however, 
when  hydriodic  add  is  added  to  the  reaction  mixture. 
Selenocarboeyanines  which,  like  the  thioearboeyanines, 
arc  powerful  sensitisers  of  the  photographic  plate,  are 
obtained  in  good  yield  by  condensation  of  1 -methyl- 
benzselenazole  alkiodides  with  orthoformic  ester  in 
pyridine  solutions  (Hamer,  this  voh,  76). 

An  attempt  to  isolate  the  carbinol  base  from 
l-pheiiylbenzthiazole  methiodi.de  by  treatment  with 
silver  hydroxide  resulted  only  in  the  formation  of  an 


insoluble  compound  containing  silver  (silver  salt  of 
o-benzoylrnetliylaminothiophenol  rf ) . 

Acylation  of  2  :  2'-diainmodiphenyl  disulphide  with 
the  appropriate  acid  or  acid  chloride,  followed  by 
reduction  of  the  product  with  sodium  hyposulphite, 
gives  rise  to  o-acylaminothiophenols,  which  suffer 
internal  condensation  to  form  the  corresponding 
1 -substituted  benzthiazoles.  The  following  are  de¬ 
scribed  :  2-niethyl-l-methylenebenzthiazoline,  m.  p. 
170°  (lit.  164°)  (a  dark  red  crystalline  substance  and  a 
colourless  compound,  m.  p.  164°,  were  obtained  as 
by-products) ;  benzoyl  derivative,  m.  p.  87°,  of 
o-acefcmoth y lam idoth i op l i end  ;  1  -met hyl b enzth i a z ole 
[methopicrate,  m,  p.  94° ;  hydrogen  sulphate ,  m.  p. 
177—178° ;  methochloroplaiinate,  m.  p.  224°  (decomp.) ; 
perchlorate ,  m.  p.  149°];  benzoyl  derivative,  m.  p. 
1 30 — 1 3 1  ° ,  of  o-  benzoyl  met  1  lylam  inotliiophenol ; 

1  -phenylbenzthiazole  [■ meihochloroplatinale ,  m.  p.  243° 
(decomp.) ;  methopicrate ,  m.  p.  125—120°;  metko - 
perchlorate ,  m.  p.  220°] ;  1  -methylbenzselenazole,  b.  p. 
140°/51  nun.,  obtained  by  the  action  of  acetyl  chloride 
on  the  zinc  salt  of  o-aminoselenoplienol  [chloro* 
plalinate ;  niethiodide,  m.  p.  221°  (decomp.) ;  ethiodide, 
HU  p.  212°  (decomp.) ;  metkochloroplatinate ,  m.  p.  214° 
(decomp.)] ;  2-methyUl-meihylenebenzselenazoline,  m.  p. 
157—158°;  2  ;  2 '  -  d iacelme tJiylam idodiphenyl diseleni de , 
m.  p.  141° ;  2 :  2f -dimeihylsehnomrbocyanine  iodide, 
m.  p.  267—268°  (decomp.) ;  2  :  2* -diethylselenocarbo- 
cyanine  iodide,  in.  p,  270—271°  (decomp.);  2  :  2f~di~ 
a  ceiamidodiph  enyl  disulphide,  m.  p.  165—166°; 

2  :  2 '-dipropioiuimidodiphenyl  disulphide ,  m.  p.  138° ; 
1  - ethylb e?iz thiazole  picrate ,  m .  p.  138°;  2:2 f-d ibenz- 
amidodiphenyl  disulphide ,  m.  p.  143 — 144*5°. 

M.  Clark. 

Reaction  of  eserine  (physostigmine) .  M. 
Mokraonatz  (Bull.  Soc.  Chim.  blob,  1928,  10, 
905— 90S).— Solutions  containing  eserine  (more  than 
0*002  mg.)  yield  a  fairly  permanent,  intense  violet 
coloration  on  treatment  with  a  2%  solution  of  benz¬ 
idine  in  20%  aqueous  acetic  acid  (1—2  drops)  followed 
by  the  addition  of  hydrogen  peroxide  (30%  ;  1  drop). 
Under  these  conditions  20  of  the  better-known  alkaloids 
(in  the  free  state)  give  a  slight  yellow  colour  and 
chlorides  and  bromides  give  a  blue  or  bluish-green 
colour.  Eserine  may  be  detected  in  mixtures  of 
alkaloids  or  in  viscera  by  this  method.  Ptomaines 
give  an  evanescent  green  colour.  G.  A.  C.  Gough. 

Curare  alkaloids.  I.  Constitution  of  curine. 
E.  Spath,  W.  Leithe,  and  F.  Ladeck  (Ber.,  1928, 
61,  [13],  1 698 — 1709). — Curine,  m.  p.  221 — 221*5°  in  an 
evacuated  tube,  is  isolated  from  the  technical  **  tubo- 
curare  ”  according  to  the  method  of  Boehm  (A.,  1898, 
i,  283).  If  is  identified  as  the  lsevorotatory  isomeride 
of  d- bebeerine  obtained  by  Scholtz  (A.,  1913,  i,  87, 885) 
from  Radix  Parierm  bravos,  in  which  it  is  shown  to  be 
present  in  very  varying  amount  (0—30%),  whereas 
from  other  samples  of  the  root  Z-bebeerine  is  isolated. 
Z- Citrine  has  [otfif  —328°  in  pyridine,  whereas  for 
iZ- bebeerine  the  values,  m.  p.  221 — 221*5°,  [ajj]  +332° 
in  pyridine,  are  now  recorded.  The  latter  alkaloid 
separates  from  ether,  benzene  (m.  p.  161°),  and  methyl 
alcohol  with  solvent  of  crystallisation  which  is  more  or 
less  firmly  retained.  Admixture  of  equal  amounts  of 
Z-eurine  and  d-bebeerine  affords  r- bebeerine,  he  p. 
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299 — 300°  (cf.  Seholtz,  loc .  ci-L).  Analyses  and 
determinations  of  mol.  wt.  by  East’s  method  support 
the  formula  C18H1903N  for  the  base.  It  contains  one 
hydroxyl  and  one  methoxyl  group.  eZ-Bebeerine  is 
transformed  by  diazomethane  into  the  amorphous 
methyl  ether ,  which  is  converted  by  methyl  iodide  in 
benzene  at  100°  into  the  corresponding  methiodide  (cf. 
Seholtz,  loc.  cit.).  The  latter  compound  is  transformed 
by  successive  treatment  with  silver  chloride  and 
sodium  amalgam  into  the  optically  inactive  methine 
base  (hydrochloride,  C20H2&O3NCi,  m.  p.  238—241° 
(decomp.)  in  an  evacuated  tube,  which,  by  repetition 
of  the  treatments  with  methyl  iodide,  silver  chloride, 
and  sodium  amalgam,  is  converted  into  trimethylamine 
and  a  substance,  ClsH20O3,  m.  p.  186 — 187° ;  since  this 
compound  does  not  absorb  hydrogen  in  the  presence 
of  palladised  charcoal,  an  aliphatic  double  linking  is 
probably  not  present.  The  Emde  degradation  of 
f-curine  affords  identical  products.  Distillation  of 
demethylated  Z-eurine  or  d-bebeerine  with  zinc  dust 
affords  1  -methyKsoquinoline  instead  of  1-methoxy- 
woquinoline  described  by  Seholtz.  Cur  in  e  or  the 
products  of  its  degradation  do  not  appear  to  be 
oxidised  by  nitric  acid  to  benzene- 1  :  2  :  3  :  4-tetra- 
carboxylie  acid  so  that  a  phenanthrene  complex  is 
probably  not  present  in  the  alkaloid.  Fusion  of 
d-bebeerine  or  its  demethylated  derivative  with 
potassium  hydroxide,  followed  by  methylation  of  the 
mixture  of  acids  thus  obtained,  yields  mainly  veratric 
and  anisic  acids.  If  bebeerine  is  methylated  and  then 
oxidised  with  permanganate,  neither  veratric  nor 
anisic.acid  is  obtained,  so  that  the  4 -hydroxy benzyl  or 
3  :  4  -  di  hydroxy  benzyl  complex  as  such  or  methylated 
does  not  appear  pre-formed  in  bebeerine  or  its  methyl 
ether.  If,  however,  the  oxidation  is  carried  out  under 
extremely  mild  conditions,  p-liydroxybenzoic  acid  is 
produced,  indicating  the  presence  of  a  p- hydroxy - 
..  benzyl  complex  in  which  the 

OMep  V  hydroxylie  oxygen  is  linked  to 

OSleL  \  ^NMe  a  benzene  nucleus.  The  eon- 
y  stitution  I  is  provisionally  sug- 

(jna  gested  for  bebeerine  methyl  ether 
in  which  the  position  of  the 
methoxy -groups  and  the  point  of 
attachment  of  the  oxygen  bridge  remain  undecided. 

H.  Wren. 

Alkaloids  of  Cortjdalis  cava.  XIII.  Synthesis 
of  d-corytuberine  dimethyl  ether.  E.  Spatxi  and 
0.  Hrqmatka  (Ber.,  1928,  61,  [B],  1692— 1698).— The 

structure,  1,  ascribed  to  cory- 
tuberine  dimethyl  ether  by  Gada- 
mcr  (A.,  1912,  i,  46),  is  confirmed 
by  synthesis. 

2-Nitrohomo  veratric  acid  is  con¬ 
verted  by  thienyl  chloride  into 
2  -  nitrohomoveratroyl  chloride, 
m.  p,  56°,  which,  with  homovera- 
trylamine,  gives  the  amide , 
N02*C6H2(0Me)yCHyC0*NH*CH2*CM2-CcH3(0Me)2, 
m.  p.  72°  after  softening  at  69°  in  an  evacuated  tube. 
The  latter  compound  is  converted  by  phosphoric  oxide 
in  the  presence  of  boiling  toluene  into  6  : 1  -dimethoxy- 
l-2f -nitro~Zf  :  4* «dimtthoxybenzyl-&  :  4-dihydroisoquin- 
oline,  m.  p.  165 — 166°,  transformed  successively  into 
.the  corresponding  methiodide,  m.  p.  179—182° 


(decomp.)  [also  sesquihydmte ,  m.  p,  102—104°],  and 
methochloride  trihydrate ,  m.  p.  101—103°.  Reduction 
of  the  chloride  with  tin  and  hydrochloric  acid  in  pre¬ 
sence  of  alcohol  affords  6  : 7 -dimethoxy -2-methyl- 
1  -2'  -amino -3"  :  4 '  - dimeth oxybmzyl  - 1  :  2  :  3  :  4  *  teira  - 
hydromoquinoline,  converted  by  diazotisation  and 
subsequent  treatment  with  copper  powder  into  iZZ-cory- 
tuberine  dimethyl  ether.  The  product  is  purified 
by  fractional  distillation  in  a  high  vacuum  and  from 
it  by  means  of  Z-tartaric  acid,  tf-corytuberine  dimethyl 
ether  hydrogen  Z-tartrate,  m.  p.  213—215°,  [a]g  +147° 
in  water,  is  derived,  identical  with  that  obtained  from 
natural  sources.  The  synthetic  product  is  also  trans¬ 
formed  into  its  methiodide,  identical  with  that  derived 
from  corytubcrine  dimethyl  ether  from  corydine. 

H.  When. 

Composition  of  strychnine  ph osphomoly  b date . 
G.  Antonl4.ni  (Giorn.  Chim.  Ind.  Appl.,  1928,  10, 
408 — 410). — When  washed  with  10%  nitric  acid  (this 
vol.,  979),  strychnine  phosphomolybdate  has  a  com¬ 
position  corresponding  with  the  formula 
1  lMo03,H3P04,(Str.)3,2HNOg,  which  is  in  agreement 
with  the  value  0*0257  for  the  ratio  P2Os  :  precipitate. 
The  most  favourable  proportions  for  the  precipitation 
are  350  parts  of  Mo03,  2500  parts  of  HN03,  and 
10  parts  of  strychnine  to  1  part  of  P„06. 

~  T.  H.  Pope. 

Alkaloids  of  Kurchi  bark  (Iloiarrhena  anti- 
dysenierica).  I.  Two  new  alkaloids  in  Indian 
Holarrhena.  S.  Ghosh  and  N.  N.  Ghosh  (J.  Indian 
Chem.  Soe.,  1928,  5,  477 — 482). — Details  are  given  for 
the  extraction  of  eonessine,  and  the  new  alkaloids 
kurchicine ,  m.  p.  175°,  and  kurchine,  m.  p.  75°,  from 
Kurchi  bark  (total  alkaloids  1-2%).  H.  Burton. 

Microchemistry  of  the  alkaloids.  H,  Beck¬ 
mann  (Pharm.-Ztg.,  1928,  73,  1165— 1166).— Two 
simple  types  of  micro-sublimation  apparatus  and  a 
scheme  for  the  micro-chemical  detection  of  alkaloids 
by  colour  reactions  are  described.  E.  H,  Sharpens. 

Aryl  arsenoxides  and  the  corresponding  di- 
chloro-  and  di-iodo-arsines.  G.  Newbery  and 
M.  A.  Phillips  (J.C.S.,  1928,  2375— 2381).— Certain 
phenyl-dichloro-  and  -di-iodoarsinc  derivatives  have 
been  prepared  for  therapeutic  investigation.  The 
aminophenyldichloroarsines  were  obtained  by  sul¬ 
phurous  acid  reduction  of  the  corresponding  arsinic 
acid  in  hydrochloric  acid  at  the  ordinary  temperature, 
a  trace  of  potassium  iodide  being  present ;  some 
acetamido-derivatives  were  prepared  by  a  modification 
of  this  method.  The  aminophenyldi-iodoarsine 
hydriodides  were  prepared  from  the  corresponding 
ehloro-derivatives  by  addition  of  hydriodic  acid  or 
potassium  iodide  in  aqueous  solution.  In  general,  the 
attachment  of  the  iodine  atom  to  the  arsenic  atom 
appears  to  be  firmer  than  that  of  the  chlorine  atom  in 
the  corresponding  chloro-compound ;  this  stability 
extends  to  concentrated  nitric  acid  and  in  the  ease  of 
3  :  5-diamino-4-hydroxyphenyldi-iodoarsine  dihydr- 
iodide,  even  to  5iV-sodium  hydroxide  solution.  The 
arpenoxides  were  obtained  by  aqueous  h}rdrolysis  of 
the  halogen  compounds.  The  following  are  described  : 
3-nitro-5-acetamido-2-  (obtained  by  nitration  of 
o-acetamido-2-hydroxyphenylarsinic  acid),  3-amino- 
o-acetamido- 4-  and  2-,  and  3  :  5-diacetaniido-2-hydrQxy~ 
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phenylarsinic  acids ;  3  -  am  ino-o -acetamido -4-hydroxy  - 

jyhenyl-dichlor  oar  sine  hydrochloride ,  -arsenoxide  hydro * 
chloride  and  hydriodide ,  and  -di-iodoarsine  hydriodide ; 
3  : 5-diamino-4-hydroxyphenyl-dichloroarsine  dihydro¬ 
chloride  and  -di-iodoarsine  dihydriodide ;  3-ammo- 
d-acetamido-2-hydroxyphenyl-di-iodoarsine  hydriodide 
and  -arsenoxide  hydriodide ;  3  :  5-diacetamido- 2-  and 
- 4 - hydroxyphenyldi ch loroa rein es  ;  3  :  5- diacetamido - 
4 -hydroxyphenylarsinms  add  (the  arsenoxide  ap- 
parently  exists  only  in  this  form) ;  3  :  5 -diaceiamido- 
2  * hydroxyphe  nyl arse  n  ox ide ;  2-amino-4-hydroxyphenyl- 
di-iodoarsine  hydriodide ;  S-acetamidoA-hydroxyphenyl - 
arsenoxide  ;  5  -  amino  -  2  -  hydroxy phenyl-dickloroarsine 

hydrochloride ,  -di-iodoarsine  hydriodide ,  and  -arsen¬ 
oxide  hydrochloride  and  hydriodide ;  b-acetamido- 

2  -  A ydroxyphe nylarsenoxide ;  3  -  acetamido  -  4  -  - 

and  d» a cetamido-2 -h ydroxy-phenyldi chloroarsines ;  3- 

n  iiroA-hydroxy-5-am  inophenyldi-iodoarsine  hydriodide ; 

3  -  ?*i£ro  -  4  -  hydroxy  -  5  -  acetamidophenylarsenoxide ; 
2 -acetamido  -  4  -  hydroxy  -  and  5  -  acetamido  -  2  -  hydroxy  - 
phenylmetlioxy chloroarsines,  obtained  by  the  action  of 
methyl-alcoholic  hydrogen  chloride  on  the  corre¬ 
sponding  arsenoxides,  which  are  regenerated  by 
treatment  with  water ;  2 -acetamido -4-hydroxy phenyl  - 
arsine  and  5-acctamido-2-hydroxyphenylarsine. 

The  four  compounds  3-amino-5-acetamido-2-  and 
-4-hydroxyphenylarsenoxide  hydrochlorides  and  hy  dr- 
iodides  dissolve  in  water  only  after  keeping  for  a  few 
seconds ;  the  formulation 

NH2*C6H2(OH)(NHAc)*AsC1*OH,  hydrolysed  by  water 
to  HC1jNH2*C6H2(OH)(NHAc)*As63  is  suggested, 

M .  Gjla  rk  . 

Organic  compounds  of  arsenic,  XIII.  cyclo- 
Penta-fi-propylpenta-arsine  and  the  thermal 
decomposition  of  arseno-derivatives .  W.  Stein- 
kopf  and  H.  Diidek  (Bcr.,  1928,  61,  [I?],  1906—1911 ; 
cf.  this  vol.,  654) . — Magnesium  ?*-prop3rlarsinate  is 
reduced  by  sodium  hypophosphite  and  sulphuric  acid 
to  cy elope?* ta -n-propylpen la-arsi ne,  [02H7As]5,  b.  p. 
177 — 179°/1  mm,  (slight  decomp.),  which  contains 
about  5%  of  propylcacodyl.  In  freezing  nitro¬ 
benzene  the  product  lias  the  expected  mol.  wt.,  thus 
affording  indirect  evidence  in  favour  of  the  cyclic 
constitution  assigned  to  the  pentamethylpenta-arsine 
(loc.  cit.).  The  compound  is  decomposed  when 
distilled  under  13  mm.  pressure  into  arsenic  and 
propylcacodyl,  b.  p.  165 — 167° /1 3  mm.,  converted  by 
exhaustive  metliylation  into  d rmethyldi-ii-propylar sen¬ 
ium  tri-iodide ;  this  change  explains  the  unavoidable 
presence  of  propyl  cacodyl  in  distilled  eyefopenta- 
?*-propylpenta-arsine.  Similarly,  c  ?/c/opent  am  ethyl - 
penta -arsine  is  decomposed  at  270° /atm.  into  arsenic 
and  cacodyl.  Arsenobenzene  at  255°  analogously 
yields  arsenic  and  phenvlcacodyL  H.  Wren. 

Mercuration  of  aromatic  amines  and  the 
problem  of  substitution,  I.  A.  F.  Albert  and 
W.  Schneider  (Annalen,  1928,  465,  257— 272).— On 
the  basis  of  Wi eland’s  addition  theory  of  substitution, 
Kharascli  and  Jacobsohn  (A.,  1922,  i,  189)  postulated 
the  production  of  complex  salts  in  the  mercuration 
of  aromatic  amines.  Such  salts  have  now  been  isolated. 
The  action  of  mercuric  acetate  on  an  aromatic 
amine  may  be  represented  by  the  typical  scheme  : 
NH2Ph  ~  (I)  [NH*Ph-Hg-OAc]OAc  — >  (Ila) 


NHPh-Hg-OAc  +  (116)  NHPh-Hg-OH  — >  (III) 
NH2'C0H4'Hg*OAc.  With  aniline,  a  methyl -alcoholic 
solution  of  the  amine  is  treated  with  a  methyl- 
alcoholic  suspension  of  mercuric  acetate ;  after 
addition  of  a  little  acetic  acid  the  mixture  becomes  clear 
and  on  cooling  deposits  aniline  acetate  N -mercuri- 
aceiaie  (I),  m.  p.  87°,  Similarly  are  obtained : 
p -toluidine,  m.  p.  155°,  o-toluidine,  m.  p.  76°,  m-amino- 
acetophenone ,  m.  p.  104°,  p -anisidine,  m.  p.  125°,  and 
bis-o-toluidine,  m.  p.  96°,  acetate  N -mercuriacetates . 
These  compounds  are  very  unstable,  changing  slowly 
on  keeping,  or  at  once  on  melting,  or  heating  in 
aqueous  or  alcoholic  solution,  into  the  mono-  and 
di-nuelear-substituted  products.  (When  aniline 
acetate  N- mcrcuriacetate  was  kept  in  a  vacuum,  no 
change  of  composition  occurred,  but  the  m.p.  changed.) 
In  the  cold,  ammonium  sulphide,  sodium  hydroxide, 
or  sodium  iodide  solutions  all  give  with  I  the  corre¬ 
sponding  mercuric  compound.  Sodium  iodide  may 
be  employed  to  distinguish  between  the  different 
stages  of  the  reaction,  since  with  I  sodium  acetate 
is  formed  in  solution,  but  with  II,  sodium  hydroxide 
also.  At  stage  III  alkalinity  is  developed  only 
in  so  far  as  mercury  is  being  removed  from  the 
nucleus. 

The  stage  II  compound  is  obtained,  in  the  case  of 
aniline,  by  shaking  I  with  ether ;  aniline  IN-mercuri- 
acelate  is  obtained  impure,  m.  p.  about  154°.  Stage  II 
is  the  first  result  of  the  action  of  mercuric  acetate  on 
ethyl  p-aminobenzoate,  which  gives  a  product ,  m.  p. 
117°,  estimated,  from  the  analytical  results,  to  contain 
80%  of  Ila,  12%  of  116,  and  8%  of  mercuric  acetate. 
Stage  II  compounds  have  a  great  surface -activity,  e.g., 
in  adsorbing  impurities  ;  the  above  product  when  pre- 
pared  in  ether  yields  a  solid  mass,  which  contains 
adsorbed  ether,  and  becomes  gelatinous  in  water. 
p-Aminoacetoj>henone  and  m-nitroaniline  also  give 
stage  II  products.  These  are  more  stable  than  I  {e.g., 
in  water),  but  are  converted  by  acetic  acid  into 
nuclear- substituted  compounds. 

p-Ethylaininophenylmercuric  acetate  and  p-di- 
methylaminophenylmercuric  acetate  have  been  pre¬ 
pared,  without  intermediate  products  being  isolated. 

It  is  suggested  that  if  the  stage  I  — >  II  cannot 
take  place  at  the  ordinary  temperature,  mercuration 
will  not  occur  (cf.  mercuric  chloride). 

Attention  is  directed  to  the  danger  that,  since 
impurities  may  be  introduced  by  adsorption,  pharm¬ 
acological  mercury  compounds  may  be  impure. 

E.  W,  Wignall. 

Constitution  of  organo -magnesium  com¬ 
pounds.  Q.  Mingoia  (Gazzetta,  1928,  58,  532— 
541). — Contrary  to  Kierzek’s  statement  (A.,  1927? 
1176),  the  magnesium  bromohydrosulphide  prepared 
by  the  author  (A.,  1926,  388)  was  isolated  and 
analysed.  By  decomposing  magnesium  methyl  iodide 
with  water  and  then  extracting  with  ether,  Kierzek 
found  that  magnesium  iodide  is  removed,  but  this 
author’s  conclusion  that  the  organo  -magnesium 
compound  and  water  react  with  formation  of  magnesium 
hydroxide  and  iodide  in  equimolecular  proportions  is 
fallacious,  since  by  prolonged  extraction  with  ether 
he  was  able  to  extract  only  72*63%  of  the  iodide,  the 
residual  compound  still  containing  25*25%  of  iodine, 
in  spite  of  the  appreciable  solubility  of  magnesium 
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iodide  in  anhydrous  ether.  The  change  of  colour  from 
white  to  brown  during  the  treatment  with  ether  is 
explainable  more  readily  by  assuming  gradual 
decomposition  of  the  magnesium  iodohydroxide  into 
magnesium  iodide  and  hydroxide.  Further,  treat¬ 
ment  with  pyridine  of  the  organo-magnesium  solution 
decomposed  by  water  fails  to  yield  [Mg(C5H5N)G]I2  or 
[Mg(CsH5N)4(Et20)2]I2  (cf.  Spaeu,  A.,  1922,  i,  859),  this 
behaviour  being  in  agreement  with  the  predominant 
basic  properties  of  magnesium  iodohydroxide.  On  the 
other  hand,  if  the  decomposition  is  effected  by  means 
of  hydrogen  sulphide,  treatment  with  pyridine  yields 
the  additive  compound  of  pyridine  and  magnesium 
bromohydrosulphide,  in  accord  with  the  distinctly 
saline  properties  of  the  latter  compound.  The 
asymmetric  formula  for  the  orga no -magnesium  com¬ 
pounds  is  upheld  in  preference  to  the  doubled 
symmetrical  formula.  T.  H.  Pope. 

Method  of  preparing  selenophen.  H.  V.  A* 
Briscoe,  J.  B.  Peel,  and  P,  L.  Robinson  (J.C.S., 
1928,  2628 — 2629). — Selenium,  in  portions  of  5  g.,  is 
heated  in  an  inclined  Pyrex  tube,  closed  at  the  lower 
end,  and  provided  with  an  axial  inlet  tube  delivering 
acetylene  some  inches  above  the  selenium  and  well 
below  a  side  tube  leading  to  a  condenser.  The 
middle  of  the  tube  is  heated  to  redness,  and  the 
selenium  is  slowly  vaporised  by  heating  it  from  the 
surface  downwards.  Flashing  of  the  acetylene, 
accompanied  by  deposition  of  carbon,  takes  place  and 
a  liquid  condensate  is  formed  thereafter  at  the  rate  of 
3 — 4  c.c.  in  4  hrs.  Fractionation  of  the  crude  oil 
yields  a  high  percentage  of  selenophen  (cf.  this  vol., 
1021).  M,  Clark. 

Attempted  preparation  of  optically  active  de¬ 
rivatives  of  quadrivalent  tin.  F.  B.  Kipping 
(J.C.S.,  1928,  2365—2372;  cf.  Pope  and  Peachey, 
Proe.  C.S.,  1900,  16,  42,  116). — The  relative  ease  of 
removal  by  iodine  of  aromatic  groups  attached  to  a  tin 
atom  in  mixed  arylstannanes  decreases  in  the  following 
order  :  o-tolyl,  p-tolyl,  phenyl,  benzyl.  The  tin  aryls 
are  also  decomposed  by  boiling  with  concentrated 
hydrochloric  acid,  which  frequently  removes  two  aryl 
groups.  The  order  in  which  this  removal  occurs  is  the 
same  as  that  with  iodine,  except  that  whereas  iodine 
removes  one  of  the  benzyl  groups  from  tribenzyl - 
ethyls  tannane,  hydrochloric  acid  removes  the  ethyl 
group.  Three  compounds  containing  an  asymmetric 
tin  atom  are  described  :  phenyl-p-tolylbenzy  Is  tannic 
hydroxide,  phenylbenzyl-w-butylstannic  hydroxide, 
and  benzylethyl-n-butyls tannic  iodide.  Their  salts 
with  d-camphorsulphonic,  i-a-bromo-n-camphorsul- 
phonic,  and  tartaric  acids  have  been  prepared,  but  in  no 
case  could  crystalline  salts  or  any  evidence  of  optical 
activity  of  the  tin  atom  be  obtained.  The  following 
are  described :  phenyltribenzyhtannane,  b.  p.  290°/ 
5  mm, ;  tribenzylstunnic  iodide,  in.  p.  102—103° ; 
t riphenylbenzylstannane,  m.  p.  90°,  b.  p,  250 °/3  mm, ; 
phenylbenzylstannic  chloride,  m,  p.  83—84°;  p4 olyltri- 
benzyhtannane ;  triphenyl-o-tolyhiannane,  in.  p,  165°  ; 
tri-pAolyho-tolyUtannane,  m,  p.  168° ;  tri-m-tolylstannic 
chloride ,  m.  p.  108—109°;  tri-m-tolyl-p-tolyUtannane, 
m.  p.  103°;  ph enyldi -p - tolylbenzylstannane ,  b.  p. 
265 — 270°/2 — 3  mm. ;  phenyl-p-tolylbenzylstannic 
hydroxide,  in,  p.  136—137°  {oily  iodide,  d -camphor- 


sidphoyux  /e ,  d  -  a  -  bromo-Tt-camphorsulphonate ;  d -tartrate) ; 
iriphenyhn-butylstannane,  m.  p.  61— 62°,  b.  p.  222°/ 
3  mm. ;  phenyl -i\-butylstannic  chloride ,  m.  p.  50° ; 
diphenylbenzyl-n-butylsiannane,  b.  p.  21572—3  mm.; 
phenylbenzyl-n-butyhtannic  hydroxide ,  m.  p.  135—137° 
(fluoride,  m.  p.  21 8°,  oily  chloride,  bromide ,  iodide , 
d -camphor sulphonate,  d  -  a -bromo-x- camphorsu Ipho nate 
and  d-camphorate ;  d- tartrate) ;  dibenzyleihyl-n-butyl- 
stannane,  b.  p.  195— 200° /3—  5  mm.;  benzylethyUn- 
butylstannic  iodide.  M.  Clark. 

Apparatus  for  chromic  ardiydride  oxidations. 
W,  F.  Short  (J.C.S.,  1928,  2630).— A  slight  modi- 
fication  of  Walker’s  apparatus  {ibid.,  1892,  61,  717)  for 
the  preparation  of  alkyl  iodides  is  described,  the 
adaptor  and  side -tube  being  sealed  together  as  in  a 
Soxhlet  apparatus,  A.  I,  Vogel. 

Partial  decomposition  of  alkali  chlorides  in 
the  incineration  of  organic  matter  (particularly 
nitrogenous  organic  matter).  P.  Fleur y  and  P. 
Ambert  (Bull.  Soc,  China .  bioh,  1928, 10,  869—878).— 
Incineration  of  mixtures  of  sodium  chloride  and  various 
organic  substances  (especially  those  of  the  purine 
group)  results  in  the  loss  of  chlorine  (46 — 80%)  and 
the  formation  of  sodium  hydroxide  and  carbonate. 
The  presence  of  salts  of  nitrous,  hydrocyanic,  cyanic, 
or  oxalic  acids  could  not  be  detected, 

G.  A,  C.  Gough. 

Micro-determination  of  sulphur  in  an  organic 
compound,  S.  Hanat  (Bull.  Inst.  Phys.  Chem. 
Res.  Tokyo,  1928,  7,  915— 919).— The  substance  is 
weighed  into  a  platinum  boat  which  is  introduced  into 
a  Pregl  micro-combustion  tube  containing  freshly 
reduced,  pure  nickel  (from  the  oxalate).  After 
displacement  of  air  by  hydrogen  the  substance  is 
gently  heated  to  200°  and  allowed  to  volatilise  on  to 
the  nickel  catalyst4  which  retains  all  the  sulphur  as 
sulphide.  The  contents  of  the  tube  are  dissolved  in 
hydrochloric  acid  in  an  atmosphere  of  hydrogen  and 
the  hydrogen  sulphide  is  passed  into  an  ammoniaeal 
solution  of  cadmium  chloride ;  the  cadmium  sulphide 
is  oxidised  by  iodine  (liberated  from  permanganate 
and  potassium  iodide),  and  the  excess  of  iodine  is 
titrated  with  thiosulphate.  J.  W.  Baker. 

Jaffe's  picric  acid  reaction.  W.  Weise  and  C. 
Troup  (Z.  physiol.  Chem,,  1928, 178,  125 — 138). — The 
picric  acid  reaction  (red  coloration  in  alkaline  solution) 
first  given  for  creatinine  by  Jaffe  (A.,  1886,  1056)  is  a 
particular  case  of  a  general  reaction  of  compounds  with 
active  methylene  or  me  thine  groups.  It  is  distinct 
from  Braun’s  reaction  (1865)  for  dextrose  and  other 
reducing  substances,  in  which  the  partial  reduction  of 
picric  acid  to  red  picramie  acid  takes  place.  Generally 
this  reaction  takes  place  only  on  warming.  Jaffe ’s 
reaction,  according  to  Reissert  (A.,  1904,  i,  389),  is 
probably  a  condensation  process.  In  tests  of  a  large 
number  of  compounds  the  following  order  wras  found  for 
the  power  of  groups  in  activating  methylene  or  methine 
groups  so  that  the  compound  gave  Jaffe’s  reaction : 
i\t02,  diazo- > ICO > *CN,  CH2;CH->*CO*NH2,  *002Et. 

R.  K.  Callow. 

Creatine-phosphoric  acid  and  methods  of 
determination.  D.  Ferdmann  [with  O.  Fein- 
schmidt]  (Z.  physiol.  Chem.,  1928, 178,  52 — 61). — The 
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creatine-phosphoric  acid  (phosphagen,  cf,  Eggleton 
and  Eggleton,  A,,  1927,  271,  274 ;  Fiske  and  Sub- 
barow,  ibid.,  990)  of  muscle  is  rapidly  destroyed  at  the 
ordinary  temperature  by  grinding  the  muscle,  but  this 
fermentative  change  can  be  inhibited  by  grinding  with 
quartz  sand  and  sodium  borate,  thus  enabling  a 
quantitative  determination  of  the  creatine -phosphoric 
acid  to  be  made,  using  a  modification  of  Eggleton’s 
method.  The  formation  of  laetacidogen,  as  shown  by 
the  decrease  in  inorganic  phosphate,  still  takes  place 
when  the  creatine -phosphoric  acid  has  been  destroyed, 


and  the  presence  of  the  latter  is,  therefore,  not  essential 
for  this  process.  R,  K.  Callow, 

Determination  of  pyruvic  acid.  B.  H,  R. 
Krishna  and  M.  Sreisnivasaya. — See  this  voh, 
1292. 

Determination  of  carnosine.  W.  M.  Clifford 
and  V.  H.  Mottram. — See  this  vol.,  1292. 

e termination  ox  tr vp t opnan  and  tyrosine  in 
proteins.  J.  Tillmans,  P.  Hmscir,  and  F.  Stoppel. 
—See  this  voh,  1278. 


Biochemistry, 


Gas  and  electrolyte  equilibria  in  blood.  XII. 
Value  of  pKr  in  the  Henderson-Hasselbalcli 
equation  for  blood-serum.  A.  B.  Hastings,  J. 
Sendroy,  jun.,  and  D.  D.  Van  Slyke  (J.  Biol.  Ghem., 
1928,  79, 1 S3 — 1 92) , — Taking  the  solubility  coefficient 
of  carbon  dioxide  in  blood-serum  to  be  0*510,  as 
recently  determined  by  Van  Slyke  and  others  (this 
voh,  1150),  the  value  of  pJC  in  the  Henderson- 
Hasselbaleh  equation  for  blood-serum  at  38°  is 
6*  10;  taking  Bohr’s  value  of  0-541  as  the  solubility 
coefficient,  pKf  becomes  6*13. 

C.  R.  Haring  ton. 

Gas  and  electrolyte  equilibria  in  blood.  XIII. 
Distribution  of  chloride  and  hydrogen  carbon¬ 
ate  in  blood  of  normal  and  pathological 
human  subjects,  A.  B.  Hastings,  J.  Sendroy, 
jun.,  J.  F.  McIntosh,  and  D.  D.  Van  Slyke 
(J.  Biol.  Ghem.,  1928,  79,  193 — 209). — In  normal 
human  blood  the  ratios  [G]c*u& :  [Cl]a  and 
[BHCOJcetia :  [BHCOgJacjum  are  higher  than  those  pre¬ 
viously  determined  (A,,  1923,  i,  1249)  for  horse  blood ; 
this  is  ascribed  to  the  higher  base-binding  capacity  of 
the  proteins  of  the  latter.  In  a  variety  of  pathological 
conditions,  the  distribution  of  the  electrolytes  in 
human  blood  was  found  to  obey  the  same  laws  as  in 
the  normal.  0.  R.  Harixgton. 

Determination  of  pu  [of  blood]  by  hydrogen 
electrode  and  by  colorimetric  methods.  C.  G. 
Johnston  (J.  Biol.  Ghem.,  1928,  79,  297 — 307). — 
Comparison  of  the  pn  of  blood  as  determined  by  the 
hydrogen  electrode  and  by  the  colorimetric  methods 
of  Cullen  (A.,  1922,  ii,  672),  Hastings  and  Sendroy 
(A.,  1924,  ii,  869),  and  of  Dale  and  Evans  {A.,  1921, 
i,  142)  indicates  that  the  results  of  the  colorimetric 
determinations  differ  from  those  of  the  electrometric 
method  by  inconstant  amounts,  the  range  of  variation 
being  greater  than  that  observed  by  previous  workers ; 
particularly  inconstant  values  were  obtained  in 
dog’s  blood  after  haemorrhage.  It  is  therefore 
suggested  that  no  colorimetric  method  is  at  present 
trustworthy  for  the  determination  of  the  pu  of  blood 
with  accuracy.  G.  R.  Haring  ton. 

Electrometric  titration  of  haemin  and  haeraatin. 
J.  B.  Conant,  G.  A.  Aides,  and  C.  O.  Tongberg 
(J.  Biol.  Ghem.,  1928,  79,  89— 93).—' The  conclusions 
of  Hill  and  Holden  and  of  Haurowitz  (A.,  1927,  686, 
689)  that  the  reduction  of  hsematin  involves  one- 


equivalent  are  confirmed  by  the  electrometric  titration 
of  Jiaamin  with  titanous  chloride  in  presence  of 
tartrate.  C.  R.  Haring  ton. 

Blood=corpuscles  of  cows  and  foetuses  in  hyper¬ 
tonic  salt  solutions.  D.  von  Deseo  (Biochem.  Z., 
1928,  199,  41— 47).— Foetal  blood-corpuscles  shrink 
more  in  hypertonic  salt  solutions,  contain  more  free 
water,  have  a  greater  volume,  and  contain  more 
colloidal  material  than  those  of  the  mother. 

J.  H.  Birkinshaw. 

Biood»cell  metabolism.  II.  Effect  of  methyl¬ 
ene-blue  and  other  dyes  on  glycolysis  and  lactic 
acid  formation  of  erythrocytes.  E.  S.  G.  Barron 
and  G.  A.  Harrop,  jun.  (J.  Biol.  Ghem.,  1928,  79,  65— 
87).— The  glycolysis  brought  about  by  mammalian 
erythrocytes  is  essentially  anaerobic  in  character, 
the  proportion  of  lactic  acid  produced  to  dextrose 
destroyed  being  high ;  with  avian  erythrocytes  a 
larger  proportion  of  the  dextrose  is  oxidised.  In 
both  cases  the  addition  of  small  amounts  of  methylene- 
blue  or  of  other  dyes  with  similar  oxidation-reduction 
potentials  favours  the  oxidative  part  of  the  process. 
The  effect  of  the  dye  is  exercised  over  a  considerable 
range  of  concentration  and  is  probably  catalytic  in 
character.  The  rate  of  glycolysis  is  increased  by  rise 
of  temperature  up  to  37°.  The  catalytic  effect  of 
methylene  Blue  is  not  affected  by  the  presence  of 
cyanides,  but  is  increased  by  addition  of  phosphates 
and  requires  the  presence  of  molecular  oxygen, 
whence  it  is  probable  that  the  dye  catalyses  the 
oxidation  of  hexosephosphate.  Damage  or  destruc¬ 
tion  of  the  surface  of  the  erythrocytes  inhibits  partly 
or  entirely  their  glycolytic  activity. 

C.  R,  Harington. 

Blood  glycolysis.  I.  General  consideration 
of  glycolysis  in  relation  to  the  blood- cells,  and 
the  production  of  lactic  acid  and  carbon  dioxide. 
I.  Katayama  (J.  Lab.  Clin,  Med.,  19213,  12,  239— 
254). — The  sugar  content  of  shed  blood  decreases 
on  keeping,  most  rapidly  at  38°  and  least  rapidly 
at  0°;  that  of  plasma,  serum,  or  licemolysed  blood 
is  unaltered.  Saturation  of  whole  blood  with 
carbon  monoxide  does  not  inhibit,  glycolysis. 
Glycolysis  takes  place  when  washed  blood-cells  are 
added  to  Ringer  or  physiological  saline  solution 
containing  dextrose,  lievulose,  or  galactose  (order 
of  decreasing  effect).  The  rate  of  glycolysis  is  the 
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same  for  diabetic  and  non-diabetic  blood.  Insulin 
has  no  effect,  on  the  rate.  Lactic  and  evidently 
other  acids,  but  not  carbon  dioxide,  are  produced, 

Chemical  Abstracts. 

Carbohydrate  degradation  and  phosphoric  acid 
in  Mood/  W,  A,  Encelhardt  and  A.  E.  Braun- 
stein  (Klin,  Woe  In,  1928,  7,  215). — Of  the  two 
processes  contributing  to  the  phosphoric  acid  balance 
in  blood  observed  in  vitro,  the  separation  of  inorganic 
phosphate  is  independent  of  glycolysis,  whilst  the 
union  of  phosphoric  acid  as  an  organic  stabilisation 
product  is  directly  connected  with  the  disappearance 
of  sugar.  Conditions  diminishing  or  inhibiting 
glycolysis  cause  a  corresponding  diminution  of 
phosphoric  add  stabilisation.  Addition  of  dextrose 
to  erythrocyte  suspensions  reduces  the  speed  of 
liberation  of  phosphoric  acid,  but  such  addition  is 
without  influence  in  systems  where  glycolysis  cannot 
occur.  Addition  of  arsenate  prevents  phosphoric 
acid  stabilisation  when  disappearance  of  sugar  is 
proceeding,  A.  A.  Eldiudge. 

Catalytic  decomposition  of  hydrogen  peroxide 
By  blood.  I.  Chemical  dynamics  of  blood- 
catalase.  II.  Effect  of  temperature  on  Mood- 
catalase,  III,  Catalytic  activity  of  the  red  cells. 
IV.  So-called  heat- activation  and  influence  of 
some  organic  substances  on  the  red  Mood-cell 
catalysis.  K,  Nosaka  (J.  Biochem,  Japan,  1928, 
8,  275—299,  301—309,  311—330,  331—340).—!. 
The  catalytic  decomposition  ol  hydrogen  peroxide 
(0*009— 0-036A7)  by  blood  solutions  is  not  unimolecu- 
Iarf  but  corresponds  with  Yamasaki's  formulation, 
—dc/<U=kEC ;  — dEjdt=ktEC\  where  E  is  the  con¬ 
centration  of  catalase  and  C  that  of  hydrogen  per¬ 
oxide.  Variation  of  values  of  k  with  variable  quanti¬ 
ties  of  enzyme  is  corrected  by  k^k^^E^E*)™,  where 
m  is  constant  (1*07)  for  different  temperatures. 
Blood-serum  has  no  catalytic  effect,  but  is  protective. 
The  optimal  pE  for  blood-catalase  is  7 ;  the  pn  lias 
practically  no  influence  on  the  destruction  of  catalase 
by  the  hydrogen  peroxide, 

II.  The  temperature  curve  for  blood-catalase 
shows  a  wide  optimum  range  at  about  40° ;  between 
0°  and  20°  the  coefficient  is  1*49  per  10°.  The 
temperature  curve  for  the  destruction  of  the  catalase 
by  hydrogen  peroxide  is  very  steep  and  has  no 
optimum ;  between  0°  and  35°  the  coefficient  is 
2*22  per  10°.  Inactivation  by  heat  is  not  a  uni- 
molecular  reaction.  Blood- catalase  is,  inactivated  by 
heating  for  30  mi n.  at  65°  or  15  min,  at  70°, 

III.  A  suspension  of  red  blood-cells  in  physio¬ 
logical  sodium  chloride  solution  decomposes  hydrogen 
peroxide  imimolecularly  provided  there  is  no 
haemolysis ;  serum  and  plasma  have  a  stimulating 
effect.  The  reaction  is  regarded  as  a  special  case  of 
hydrogen  peroxide  catalysis  without  the  intervention 
of  catalase. 

,  IV.  The  catalytic  effect  of  the  red -cell  suspension 
on  hydrogen  peroxide  is  considerably  increased,  owing 
to  haemolysis,  by  heating  at  45  X  Activation  by 
various  protoplasmic  poisons  is  similarly  occasioned, 

Chemical  Abstracts. 

Effect  of  carbon  monoxide  on  the  metabolism 
of  leucocytes.  A,  Fujita  (Biochem.  2L,  1928,  197, 


1 89 — 1 92) , — When  the  ratio  C0/02=18  the  respir¬ 
ation  of  leucocytes  and  of  white  bone-marrow  cells 
as  well  as  that  of  blood-platelets  is  checked,  the 
effect,  being  very  strong  in  the  case  of  the  last  two. 
Illumination  with  a  metal-filament  lamp  diminished 
the  effect,  especially  in  the  case  of  the  marrow  cells  and 
platelets.  W.  McCartney. 

Peroxidase  properties  of  leucocytes.  K. 
Nicola jev  (Zhur.  exp.  bid,  Bled,,  1928,  8,  33 — 41).— 
Leucocytic  extracts  have  peroxidase  properties  which 
disappear  on  boiling.  The  intensity  of  the  oxidation 
process  has  no  relation  to  the  iron  content. 

Chemical  Abstracts. 

Decomposition  of  uric  acid  in  blood.  M, 
Gomolinska  (Biochem.  J.,  1928,  22,  1307—1311).— 
Uric  acid  is  quantitatively  oxidised  by  blood  to 
allantoin,  urea,  and  ammonia  within  48  lira,  at  37c, 
Stromata  and  blood-plasma  arc  inactive  in  this 
respect.  Haemoglobin  is  most  probably  the  urieolytic 
agent  present  in  blood.  The  reaction  of  uricolysis 
is  inhibited  by  propyl  and  butyl  alcohols  but  not  by 
cyanides,  *  S.  S.  Zilya. 

Precipitation  of  blood-calcium  by  lead.  F. 
Bischobf  and  L.  C.  Maxwell  (J.  Biol.  Chem.,  1928, 
79,  5 — 17) . — Addition  of  lead  acetate  to  blood-serum 
at  2hi  6-9— 8-3  causes  precipitation  of  an  equivalent 
amount  of  calcium  and  of  phosphoric  acid  sufficient 
to  form  the  phosphates  of  both  the  lead  and  the 
calcium.  The  reaction  is  independent  of  the  con¬ 
centration  of  calcium,  carbonate,  and  phosphate, 
and  is  a  specific  effect  of  lead.  C.  R.  Harincton. 

Electrical  transference  of  calcium  in  blood- 
serum  protein  solutions.  IX  M.  Greenberg  (J. 
Biol,  Chem.,  1928,  79,  177 — 182) . — Blood  -serum  was 
freed  from  electrolytes  by  electrodialysis,  and  the 
resulting  solution  was  treated  with  varying  amounts 
of  calcium  hydroxide  alone  or  together  with  sodium 
hydroxide.  Measurement  of  the  electrical  transport 
numbers  of  such  solutions  affords  evidence  of  the 
formation  of  complex  calcium-protein  ions,  although 
this  complex  ion  formation  is  not  so  marked  as  with 
easei nogen  (this  voL,  241),  0,  R.  Haeington. 

Calcium  and  inorganic  phosphorus  in  the 
blood  of  rabbits.  III.  Periodic  and  progressive 
variations  in  normal  rabbits.  W.  H.  Brown 
and  M.  Howard  (J.  Exp,  Med.,  1928,  47?  637— 
662).— Periodic  variations  of  calcium  and  the  calcium/ 
inorganic  phosphorus  ratio,  and  progressive  vari¬ 
ations  of  inorganic  phosphorus  and  the  same  ratio, 
were  observed.  Chemical  Abstracts. 

Determination  of  chloride  in  blood  and  serum. 
I).  W,  Wilson  and  E.  G.  Ball  (J,  Biol.  Chem,,  1928, 
79,  221— 227).— The  method  of  Van  Slyke  (A.,  1924, 
ii,  271)  for  the  determination  of  chloride  yields 
better  results  if  the  material  be  treated  first  with 
silver  nitrate  in  aqueous  solution  and  then  with 
concentrated  nitric  acid.  C.  R.  Haeington. 

Iron  content  of  blood-serum.  G.  Barkan  (Z. 
physiol,  Chem.,  1928,  177,  205—207 ) .—A  comment- 
on"  the  work  of  Abderhaldeix  and  Holler  (this  voL, 
913),  J.  H.  Birkinshaw. 
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[Iron  content  ol  blood-serum.]  E.  Abder- 
halden  (Z.  physiol.  Chem,,  1928,  177,  207 — 210). — 
A  reply  to  Barkan  (cL  preceding  abstract). 

J.  H.  Birkinshaw. 

Determination  ol  sulphur  in  blood  and  organic 
products.  A.  Lesure  and  A.  Dunez  {Bull.  Soc. 
Chim.  bioL,  1928,  10,  879 — 890). — After  removal  of 
the  protein  with  acetic  acid,  the  residue  is  oxidised 
with  boiling,  fuming  nitric  acid  and  the  product 
decolorised  with  hydrogen  peroxide.  A  4%  solution 
of  benzidine  in  4%  hydrochloric  acid  is  then  added 
and  the  benzidine  sulphate  washed  with  pure  acetone. 
The  sulphate  is  finally  determined  by  titration  with 
sodium  hydroxide  solution.  G.  A.  C.  Gough. 

Irradiated  proteins.  IV.  Effect  of  short¬ 
wave  radiation  on  the  ultra-violet  absorption  of 
serum  and  of  serum-protein.  M.  Spied  el- Adolf 
(Biochem.  Z.,  1928,  197,  197 — 209). — The  absorptive 
power  of  irradiated  serum-albumin  is  independent 
of  the  presence  of  oxygen.  Serum-albumin  kept  in 
an  atmosphere  of  nitrogen  exhibits  quantitatively 
and  qualitatively  the  same  changes,  and  serum  - 
albumin  free  from  electrolytes,  under  the  same 
conditions,  also  remains  insoluble  after  treatment 
with  alkali  (cf.  A.,  1927,  893;  this  vol..  190,  659). 
Serum  diluted  with  physiological  salt  solution  and 
also  pseudoglobulin  irradiated  in  presence  of  alkali 
show  an  increase  in  absorbing  power  after  irradiation. 
Euglobulin,  under  the  same  conditions,  exhibits  no 
such  change.  As  regards  the  extent  of  change  in 
absorbing  power  undergone,  the  substances  form  the 
descending  series  :  serum-albumin,  serum,  pseudo - 
globulin,  euglobulin.  The  permeability  of  irradiated 
and  unirradiated  solutions  of  these  substances  by 
light  of  short  wave-length  provides  confirmation  of 
the  results  determined  spec trographically . 

W.  McCartney. 

Presence  of  polypeptides  in  blood-plasma  and 
-serum.  Application  of  erepsin  and  trypsin- 
kinase  for  their  detection.  E.  Abderhalden  and 
E.  Rossner  (Fermentf orsch . ,  1928,  10,  102 — 110). — 
Serum  dialysates  contain  at  most  only  very  small 
amounts  of  compounds  giving  rise  to  free  amino- 
groups  when  subjected  to  the  action  of  purified 
erepsin  or  trypsin -kinase.  W.  0.  Kermack. 

Composition  of  the  compounds  containing 
residual  carbon  and  nitrogen  ;  oxyproteic  acids 
in  blood,  O.  De utsc hberger  (Biochem.  Z,,  1928, 
198,  268 — 295). — The  residual  carbon  of  blood  (horse) 
filtrates  is  182*5  mg./ 100  c.c.  The  sum  of  the  carbon 
contents  of  known  constituents  is  165-6  mg.  of  carbon 
per  100  c.c.  of  blood,  made  up  of  sugar  38*4,  lactic  acid 
6*5,  amino-acids  47*0,  carbamide  4*7,  creatine  and 
creatinine  3*2,  oxyproteic  acids  65-8  mg.  The 
residual  nitrogen  is  44  mg./lOO  c.c.  of  blood,  made  lip 
of  oxyproteic  acids  19,  amino-nitrogen  11,  carbamide 
1 1 ,  and  creatine  and  creatinine  3  mg.  The  whole  of  the 
nitrogen  and  most  of  the  carbon  of  the  filtrates  are 
therefore  accounted  for  in  terms  of  known  substances. 
The  mean  values  for  the  oxyproteic  acid  fractions 
of  the  filtrate  were  residual  carbon  66,  hydrogen  8,  and 
nitrogen  19  mg.  per  100  c.c.  of  blood. 

P.  W.  Clutterbuck. 


Micro-method  for  determination  of  fats  and 
lipins  of  blood.  J.  A,  Milroy  (Biochem.  J.,  1928, 
22,  1206 — 1211). — The  extracted  compounds  of  the 
blood  are  hydrolysed  and  the  amount  of  fatty  acids 
is  determined  colorimetrically,  using  Nile-blue  hydro¬ 
chloride  as  the  stain.  In  the  case  of  the  total  fatty- 
acids  the  blood  (0*1  c.c.)  is  extracted  with  alcohol  and 
ether,  and  in  that  of  the  fatty  acids  from  neutral 
fats  with  alcohol  and  light  petroleum. 

S.  S.  Zilva. 

[Mon*-]  effect  of  splenectomy  on  the  blood- 
sugar.  A.  M.  Blinov  (Zhur.  exp.  bioL  Med.,  1928, 
8,  467-— 470).  Chemical  Abstracts. 

Conversion  of  blood-  into  Mle -pigments.  E„ 
Pollax  (Biochem.  Z.,  1928,  198,  311—316).— The 
pigment  previously  obtained  by  Brugsch  and  Poliak 
(A,,  1924,  i,  1127)  by  the  action  of  pyrocatechol  on 
h amain  and  claimed  to  be  bilirubin  has  now  been 
obtained  in  quantity ;  it  has  mol.  wt.  300 — 330, 
empirical  formula  C1GH16N204,  and  gives  a  blue 
hydrochloride  showing  an  absorption  band  in  the 
orange.  The  substance  is  not  bilirubin,  since  it 
cannot  be  extracted  from  chloroform  solution  with 
sodium  hydroxide  or  ammonia,  the  mol.  wt.  is  not 
reconcilable,  and  the  substance  does  not  appear  to 
be  a  pyrrole  derivative.  P.  W.  Clutterbuck. 

Keeping  properties  of  specific  anti-sera  for 
the  precipitin  test.  F.  Bamford  (Analyst,  1928, 
53,  531 — 532) . — Anti -sera  prepared  by  the  Lister 
Institute  and  kept  in  Cairo  in  an  ice-chest  for  nearly 
5  years  showed  a  very  definite  reaction  with  fowl 
blood-serum  diluted  to  1  in  2000.  Another  set  of 
anti-sera,  with  the  utmost  precautions  against 
temperature  changes,  was  quite  unsatisfactory  from 
the  first,  but  a  third  set  had  good  specificity  although 
kept  for  about  12  days  at  30—35°.  Temperature 
variations  alone  are  regarded  as  insufficient  causes 
of  instability  in  anti-sera.  D.  G.  Hewer. 

Haemolysis  of  chicken  blood.  G.  E.  Shattuck 
(J.  Gen.  Physiol.,  1928,  12,  17 — 28). — The  haemolytic 
action  of  saponin,  sodium  taurocholate,  and  sodium 
oleate  on  nucleated  erythrocytes  from  chicken  blood 
has  been  studied  and  comparison  is  made  between 
the  action  of  these  lipins  on  nucleated  and  on  non- 
nucleated  blood-cells.  E.  A.  Lent. 

Haemolysis  by  saponin  and  sodium  tauro¬ 
cholate  with  special  reference  to  the  series  of 
Ryvosh.  J.  F.  Yeager  (J.  Gen.  Physiol.,  1928,  11, 
779 — 787). — The  resistances  of  the  red  blood-cor¬ 
puscles  of  various  animals  to  haemolysis  by  sodium 
taurocholate  do  not  follow  the  order  found  by  Ryvosh 
(Arch.  ges.  Physiol.,  1907,  116)  and  confirmed  by 
Ponder  (Brit.  "J.  Exp.  Path.,  1927,  8,  267)  for 
resistance  to  haemolysis  by  saponin. 

W.  O.  Kermack. 

Haemolytic  action  of  inorganic  acids.  Lipoid 
solubility,  permeability  ?  and  haemolytic  action 
of  saturated  fatty  acids.  M.  Bodansky  (J.  BioL 
Chem.,  1928,  79,  229 — 239,  241 — 255). — Red  blood- 
corpuscles  are  very  readily  permeable  to  mineral 
acids ;  the  haemolytic  powers  of  phosphoric,  sulphuric, 
hydrochloric,  and  nitric  acids  are  in  descending  order 
of  magnitude.  The  effect  of  these  acids  is  one  of 


destruction  of  the  ceil  membrane  rather  than  of 
osmosis.  Human  erythrocytes  are  less  resistant 
to  haemolysis  than  those  of  the  dog,  but  erythrocytes 
from  normal  and  anaemic  individuals  are  equally 
resistant. 

Curves  are  given  showing  the  relationship  between 
and  haemolytic  action  for  a  number  of  fatty  acids ; 
since  increase  in  the  osmotic  concentration  of  the 
outer  fluid  diminishes  the  haemolytic  action,  the 
latter  must  be,  in  part  at  least,  an  osmotic  effect. 
The  power  of  the  fatty  acids  to  penetrate  the 
erythrocyte  increases  approximately  with  the  mol. 
wt.,  and  the  effectiveness  as  a  haemolytic  agent- 
runs  parallel  to  the  lipoid  solubility  as  deter¬ 
mined  from  the  partition  coefficient  between  olive  oil 
and  water.  0.  R.  Hartngton. 

Second  protein  (livetin)  of  egg-yolk.  H.  I). 
Kay  and  P.  6.  Marshall  (Biochem.  J.,  1928,  22, 

1264- . 1290;  cf.  Plimmer,  J.C.S.,  1908,  93,  1500). — 

After  removing  the  vitellin  from  the  yolk  the  protein 
is  precipitated  and  reprecipitated  several  times  by 
half  saturation  with  ammonium  sulphate.  The 
lipins  are  removed  by  extraction  with  alcohol  and 
ether  at  —15°  and  the  ammonium  sulphate  is  elimin¬ 
ated  by  dialysis  at  3°  and  pn  5*0.  The  protein  contains 
5*2%  of  tyrosine,  2*1%  of  tryptophan,  3*9%  of 
cystine,  0*067%  of  phosphorus,  and  1*8%  of  sulphur. 
It  has  its  isoelectric  point  at  about  4*8 — 5*0  and 

’a]tS6i  —55*5°.  In  the  fresh  yolk  the  ratio  vitellin/ 
ivetin  is  fairly  constant  from  one  egg  to  another. 
Between  one  quarter  and  one  fifth  of  the  yolk- 
proteins  of  the  hen’s  or  duck’s  egg  is  livetin.  A 
method  based  on  the  above  technique  is  described 
for  determining  the  amount  of  this  protein  in  a 
single  egg-yolk.  S.  S.  Zilva. 

Reaction  of  tissues,  A.  B.  Carlstrom,  R.  Ege, 
and  V.  Hexriques  (Biochem.  Z,,  1928,  198,  442 — 
462), — A  colorimetric  method  is  elaborated  for 
determining  the  reaction  of  tissues  and  a  correction 
employed  for  a  systematic  protein  error.  The 
glass  electrode  is  also  used  with  satisfactory  results. 
The  formation  of  lactic  acid  takes  place  in  the  cellular 
tissue  and  not  in  the  tissue  extract.  Formation 
of  the  acid  is  detectable  in  finely  minced  muscle  at 
0°.  The  buffer  curve  of  cross-striated  rabbit’s 
muscle  and  the  post  mortem  changes  in  reaction  are- 
determined,  The  of  muscle  is  displaced  from  7  to 
6  by  0*05 5 M- acid,  corresponding  with  the  presence 
of  525  mg,  of  lactic  acid  per  100  g.  of  muscle.  The 
temperature  correction  for  the  reaction  of  tissue  is 
determined,  an  increase  of  1°  causing  the  to  be 
decreased  by  0*007,  The  pSi  of  resting  muscle  at 
37°  is  6*8—6*95,  that  of  muscle  when  the  production 
of  lactic  acid  is  prevented  is  7*0,  that  of  muscle  free 
from  lactic  acid  is  calculated  as  7*1  and  that  of  muscle 
in  rigor  is  5*9,  P.  W.  Cltjtterbuck. 

Relative  reactions  within  living  mammalian 
tissues.  X.  Litmus  constituents  as  vital  stains. 
R.  Elman,  I).  R.  Drury,  and  P.  D,  McMaster  (J, 
Exp,  Med.,  1928,  47,  777— 796).— Erythrolitmin  is 
advantageous  as  a  vital  stain,  but  crythrolein  is 
useless  and  azolitmin  is  toxic.  Methods  for  the 
separation  of  these  substances  from  litmus  are 
described.  Chemical  Abstracts. 


Coloration  of  animal  membranes  with  copper 
sulphate  solutions.  M.  Chanoz  (Compt.  rend.  Soc. 
Biol.,  1927,  97,  1539—1541 ;  Chem.  Zentr.,  1928,  i, 
1972). — Animal  membranes  are  coloured  by  copper 
sulphate  solutions  less  acid  than  10”52V.  It  is  con¬ 
sidered  that  in  acid  solutions  a  colourless  protein- 
sulphate  salt  is  formed,  whilst  in  more  alkaline 
solutions  a  green  copper-protein  compound  is  pro¬ 
duced,  A.  A,  Eldridge, 

Cystine  content  ol  keratins.  T.  Take  da  (Bui 
Sci.  Fak.  Terkultura  Kjusu,  1926,  2,  262—272).— 
A  comparison  of  human  and  monkey  hair,  wool,  and 
feathers.  Chemical  Abstracts. 

Occurrence  of  gold  in  food  and  organs.  R. 
Berg  (Biochem.  Z.,  1928,  198,  424— 427).— A 

method  for  determining  traces  of  gold  is  outlined 
and  the  following  values  are  obtained  :  oat  flakes, 
0*2  mg. ;  commercial  oat  flakes,  0*04  mg. ;  natural 
honey,  none ;  grape  and  apple  juice,  trace ;  apple- 
juice  concentrate,  0*1  mg.;  finest  wheat  meal,  none; 
whole-meal  bread,  0*03  mg. ;  whole -meal  rye  bread, 
0*1  mg. ;  hazel  nuts,  0*1  mg.  per  100  g.  in  each  case ; 
drinking  water,  0*046  mg.  per  litre;  human  urine, 
0*1  mg.  per  day;  human  feces,  TO  mg.  per  day ; 
human  blood  up  to  0*3  mg.  per  100  g. ;  ox  liver, 
0*2  mg.  per  kg. ;  ox  brain,  1*4  mg.  per  100  g.  (sur¬ 
prisingly  large).  P.  W.  Olu tt jsuiiuck » 

Volatile  sulphide  from  muscle.  W.  A.  Osborne 
(Biochem.  J.,  1928,  22,  1312). — Volatile  sulphide  is 
formed  in  the  muscle  of  well -nourished  guinea-pigs 
when  kept  for  about  24  hrs.  even  if  precautions  arc 
taken  to  avoid  bacterial  decomposition.  The  volatile 
sulphide  can  be  detected  immediately  after  killing  in 
the  muscles  of  guinea-pigs  which  have  previously 
been  starved  for  48  hrs.  The  flesh  of  sheep  but  not 
beef  has  been  found  to  emit  sulphide.  S.  S.  Zilva. 

Artificial  preparation  of  the  principal  consti¬ 
tuent  of  bones  and  teeth.  T,  Gassmann  (Z, 
physiol.  Chem.,  1928,  178,  62 — 66). — The  prepar¬ 
ation  is  described  of  ph ospha tocalci u m  carbonate 
(cf.  A.,  1911,  ii,  129)  by  the  treatment  of  calcium 
oxide  under  special  conditions  with  atmospheric 
carbon  dioxide,  sodium  phosphate  solution,  and 
acetic  acid,  followed  by  extraction  with  alcohol. 
The  substance  thus  prepared  had  the  composition 
and  properties  of  the  natural  material  (cf.  A,,  1913, 
ii,  320;  1914,  i,  773).  R.  K.  Callow. 

Composition  of  bone.  I.  Analytical  methods, 
M.  J.  Shear  and  B,  Kramer.  II.  Pathological 
calcification,  B.  Kramer  and  M,  J.  Shear.  Ill, 
Physico-chemical  mechanism.  M.  J.  Shear  and 
B.  Kramer.  IV.  Primary  calcification,  B. 
Kramer  and  M.  J.  Shear.  V.  Properties  of 
calcium  citrate,  M»  J.  Shear  and  B.  Kramer 
(J.  Biol.  Chem.,  1928,  79,  105—120,  121—123,  125— 
145,  147—160,  161—175).—!.  Bone  was  crushed  and 
extracted  in  a  Soxhlet  apparatus  with  a  mixture  of 
alcohol  and  ether  to  which  was  added  some  sodium 
hydroxide  to  retain  acid  vapours ;  50  mg.  of  the 
dried  extracted  powder  were  used  for  the  determin¬ 
ation  of  (a)  carbonate  by  the  method  of  Van  Slyke 
and  Neill  (A.,  1924,  ii  872),  (6)  calcium  by  the  method 
of  Kramer  and  Tisdall  (A,,  1921,  ii,  595),  (c)  phosphorus 
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by  the  method  of  Briggs  (A.,  1922,  ii,  718).  The 
average  ratio  of  non- carbonate  calcium  to  total 
inorganic  phosphorus  was  2*0. 

II.  In  pathologically  calcified  tissues  the  above 
ratio  is  the  same  as  for  normal  bone  except  in  calcified 
uterine  fibroids,  in  which  it  is  2*2. 

HI.  The  probable  mechanism  of  calcification  is 
considered  from  a  physico-chemical  point  of  view. 
It  is  pointed  out  that  there  is  no  evidence  for  the 
existence  of  tertiary  calcium  phosphate  in  bone. 
Previous  experiments  on  calcification  in  vitro  and 
in  vivo  lead  to  the  conclusion  that  the  important 
factor  is  the  ionic  product  [Ca]++  X  [HP04]=;  it  is  at 
least  evident  that  no  calcification  occurs  when  the 
value  of  this  product  is  less  than  that  of  the  solubility 
product  of  secondary  calcium  phosphate,  and  this 
compound  may  first  be  precipitated  and  may  be 
subsequently  changed  to  one  'with  a  higher  proportion 
of  calcium. 

IV.  In  primary  calcification  in  rats  undergoing 
healing  of  rickets,  the  non-carbonate  calcium  :  inor¬ 
ganic  phosphorus  ratio  is  higher  than  in  normal  rat 
bones,  indicating  the  presence  of  a  basic  calcium  salt 
in  the  freshly- deposited  bony  tissue.  The  proportion 
of  carbonate  in  rat  bones  increases  with  age,  and  in 
the  condition  of  rickets.  The  theory  expressed  in 
the  previous  paper  is  modified  to  the  view  that, 
from  an  alkaline  medium  such  as  blood- serum, 
calcium  is  deposited  as  a  mixture  of  secondary 
calcium  phosphate  and  calcium  hydroxide,  which 
would  give  rise  to  the  high  Ca :  P  ratios  observed. 

V.  Mixtures  of  sodium  chloride  and  sodium  citrate 

solutions  have  electrical  resistances  intermediate 
between  those  of  solutions  of  the  pure  salts.  Addition 
of  sodium  citrate  to  calcium  chloride  solution  pro¬ 
duces,  however,  anomalous  results,  the  resistance 
first  increasing  and  then  decreasing ;  this  affords 
evidence  for  the  binding  of  the  calcium  ions  by  the 
sodium  citrate.  C.  ft.  Harington. 

Bomb y x  mori .  I.  Effect  of  hydrogen-ion  con¬ 
centration  on  the  coagulation  of  liquid  silk.  II. 
Quantitative  changes  of  cystine,  tryptophan, 
and  tyrosine  in  proteins  of  silkworms.  S. 
Nakajima  (Bui.  Sci.  Fak.  Terkultura  Kjusu,  1926, 
2,  20 — 32). — I.  “  Liquid  silk  ”  is  negatively  charged 
and  is  readily  coagulated  by  addition  of  some  acids. 
The  optimal  coagulation  points  arepH  1*3  and  3*9  ;  the 
latter  approximates  to  the  isoelectric  point  of  sericln. 

II.  The  cystine  and  tryptophan  content  gradually 
decreases  during  the  development  of  the  worms  or 
silk  formation,  whilst  that  of  tyrosine  increases. 

Chemical  Abstracts. 

Significance  of  composition  ol  the  secreting 
and  dry  mammary  gland  to  milk  secretion. 
J.  W.  Goweh  and  E.  R.  Tobey  (J.  Gen.  Physiol., 
1928,  12,  123 — 128).— Values  are  given  for  the  com¬ 
position  of  the  dry  and  lactating  udder  of  the  cow, 
and  of  the  milk  from  the  latter,  with  reference  to 
fat,  ash,  nitrogen,  and  lactose.  At  all  times  there 
is  a  large  excess  of  fat,  ash,  and  nitrogen  in  the  udder 
in  proportion  to  that  necessary  for  milk  formation. 
This  excess  does  not  obtain  during  lactation  in  the 
case  of  lactose,  and  the  non- lactating  udder  contains 
no  lactose.  These  results  are  held  to  indicate  that 


lactose  in  milk  is  formed  from  the  blood  only  as 
needed  in  the  formation  of  milk.  E.  A.  Bunt. 


Influence  of  freezing  of  milk  on  its  acid  fer¬ 
mentation.  V.  W.  Winter  (Chcm.  Listy,  1928,  22, 
357 — 3G1 ). — The  solid  fraction  of  partly  frozen  milk 
has  a  lower  specific  gravity  and  a  higher  acidity  than 
the  original  milk,  whilst  the  contrary  is  the  case  with 
the  liquid  fraction.  Both  fractions  on  incubation 
at  the  ordinary  temperature  for  2 — 3  weeks  exhibit 
a  lower  acidity  than  milk  not  previously  frozen, 

R.  Truszkowski. 

Buf ode oxy cholic  acid  in  the  bile  of  Bufo  vul¬ 
garis  Japonica .  I.  T.  Okantjra  (J.  Biochem. 
Japan,  1927,  8,  351 — 360).— The  b ufodeoxy cholic  acid , 
C2,H3G045  stimulates  lipase  action  and  is  haemolytic. 

Chemical  Abstracts. 


Fish  bile.  II,  Tetrodon  jiorphyleus,  Sieb.  N. 
Teraoka  (J.  Biochem.  Japan,  1928,  8,  341 — 350). — 
The  bile  contains  about  9%  of  tauroeholic  acid. 

Chemical  Abstracts. 

Solubility  of  cystine  in  urine.  G.  Blix  (Z. 
physiol.  Ghem.,  1928,  178,  109 — 124). — The  causes 
of  the  relatively  high  solubility  of  cystine  in  urine 
as  compared  with  water  were  investigated.  The 
effect  of  different  hydrogen-ion  concentrations  is 
small  (cf.  Sano,  A.,  1926,  345).  Inorganic  salts 
present  in  urine  increase  the  solubility  considerably  ; 
e.g.,  in  0*  25  Ar- calcium  chloride  it  is  increased  by 
59%,  The  principal  cause  of  the  increased  solubility 
is,  however,  the  presence  of  colloids  which  inhibit 
the  crystallisation  of  the  cystine. 

The  influence  of  neutral  salts  on  the  solubility  of 
amino-acids  is  discussed  from  the  point  of  view  of 
the  activity  theory.  The  effects  arc  accounted  for 
by  Bjerrum’s  theory  of  the  “  zwitterion,”  which  also 
accounts  for  changes  in  optical  activity  and  depres¬ 
sion  of  the  f.  p.,  rather  than  by  Pfeiffer’s  theory. 
Pfeiffer’s  observation  of  the  salting-out  of  cystine 
by  ammonium  sulphate  (A.,  1924,  i,  378)  could  not 
be  confirmed. 

A  method  of  determining  sulphur,  applicable  to 
the  determination  of  cystine,  by  oxidation  with 
alkaline  permanganate  and  precipitation  with  barium 
chloride  in  acid  solution,  is  described. 

R.  K.  Callow. 

Excretion  of  creatinine  and  the  energy  demand. 
L.  Garot  (Arch,  Int.  Physiol.,  1927,  29,  326 — 341 ; 
Chem.  Zentr.,  1928,  i,  1788). — The  quantity  of 
creatinine  excreted  per  kg.  body-weight  falls  with 
increasing  age.  The  quantity  is  related  to  the 
muscle  mass,  and  not  to  the  energy  demand. 

A.  A.  Eldridge. 

Uric  acid  and  creatinine  in  the  urine  of  infants, 
0.  S.  Rougichitch  (Amer.  J.  Lis.  Children,  1920, 
31,  504 — 5 1 3 ) . — F or  infants,  aged  1 — 22  months,  oh 
a  diet  free  from  purine,  14 — 25  mg.  of  uric  acid  per 
kg.  of  body- weight  were  excreted  daily ;  the  creatinine 
varied  from  10  to  15  mg.  per  kg. 


Chemical  Abstracts. 

Uric  acid  in  the  urine  of  infants,  O.  S, 
Rougichitch  (Amer.  J.  Lis,  Children,  1926,  32, 
530 — 535). — In  boys  aged  6 — 12  weeks  the  purine 
metabolism  was  regular  throughout  24  hrs. 

Chemical  Abstracts. 
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Test  for  alkalis  [in  urine].  C.  Mitchell  (Clin. 
Med.,  1928,  35,  167). — The  urine  is  poured  on  to 
20%  nickel  sulphate  solution ;  in  presence  of  alkalis 
a  white  ring  or  cloudiness  appears  at  the  interface. 
Albumin  and  sugar  do  not  interfere. 

Chemical  Abstracts. 

Dextrose  in  normal  urine.  A.  Hass  an  (Bio- 
ehem,  J.,  1928,  22,  1332 — 1340). — Normal  urines 
give  crystal  mixtures  consisting  of  two  simple  osaz- 
ones — glucosazone  and  an  osazone  which  agrees  in 
m.  p.  but  not  in  crystalline  structure  with  isomaltos- 
azone.  Examination  of  urines  of  more  than  700 
persons  revealed  that  20 — 30%  of  urines  voided 
1—2  hrs.  after  an  ordinary  meal  yielded  typical 
glucosazone  crystals.  The  percentage  dropped  to 
12—15  in  urines  passed  4—5  hrs.  after  meals.  The 
presence  of  dextrose  in  the  urine  is  not  due  to  abnormal 
carbohydrate  metabolism .  1  mg.  of  dextrose  per 
100  c.c.  of  water  or  urine  from  which  the  normal 
sugars  have  been  removed  could  be  detected  by  the 
method  employed  for  the  preparation  of  osazones. 

S.  S.  ZlLVA. 

Detection  of  sugar  in  urine.  J.  Schmid  and 
E.  Gloriijs  (Suddeut.  Apoth.-Ztg.,  1928,  68,  OB- 
99;  Ohem.  Zentr.,  1928,  i,  1896— 1897).— In  Schmidt 
and  Rubner’s  reaction  the  mixture  of  urine,  ammonia, 
and  lead  acetate  is  preferably  heated  at  85°  at  one 
point,  or  immersed  in  water  at  40—50°,  when  the 
development  of  a  salmon-pink  colour  will  detect 
0-05% ;  under  these  conditions  lactose  does  not 
react  similarly.  A.  A.  Eldridge. 

Determination  of  sugar  in  normal  urine. 
M.  R.  Everett  and  M.  O.  Hart  (J.  Lab.  Clin.  Med., 
1927,  12,  579 — 589) . — Irregularities  are  recorded. 

Ohemcal  Abstracts. 

Piperazine  in  the  analysis  of  urine  and  blood. 
R.  Gros  (J.  Pharm.  CMm.,  1928,  [viii],  8,  313—316). 
— By  adding  piperazine  to  urine,  suspended  uric 
acid  and  urates  are  dissolved,  the  bacteriological 
examination  is  simplified,  and  the  determination  of 
uric  acid,  purine  bases,  urea,  chlorine,  and  phosphates 
by  the  usual  methods  is  improved.  In  the  prepar¬ 
ation  of  standard  uric  acid  solution  in  Grigaut’s 
method  for  the  determination  of  uric  acid  in  blood, 
the  addition  of  piperazine  facilitates  dissolution  of 
the  uric  acid  and  has  no  effect  on  either  the  stability 
of  the  solution  or  the  colorimetric  determination. 

E.  H.  Sharples. 

Modifications  of  Katayama’s  formulas  for 
computing  the  faecal  nitrogen  and  faecal  organic 
matter  in  chicken  excrement.  H.  W.  Titus 
(Poultry  Sci.,  1928,  7,  145— 150).— Faecal  nitrogen = 
0-9784  X  excrement-nitrogen  — 1*0253  X  uric  acid  nitro¬ 
gen  ~~  1-2641  X  excrement  ammonia-nitrogen  —  0*0554 ; 
urinary  organic  matter  in  the  excrement = 2 T  6  X 
(urinary  nitrogen  %)+27-53%. 

Chemical  Abstracts. 

Changes  in  composition  of  blood  in  pernicious 
aneemia  treated  by  a  diet  rich  in  liver.  W.  P. 
Murphy,  R.  T.  Monroe,  and  R.  Frrz  (J.  Amer.  Med. 
Assoc.,  1927,  88,  1211 — 1214). — Corpuscular-protein 
increased  with  increasing  haemoglobin,  concentration ; 
no  changes  in  plasma-protein  or  -non-protein-nitrogen 
were  observed.  Chemical  Abstracts. 


Anaphylaxis  in  man  and  animals.  VII. 
Potassium  and  calcium  content  of  the  blood  and 
organs  of  the  rabbit  and  dog  and  its  changes 
in  sensitised  and  anaphylactic  animals.  A. 
Schitten helm,  W.  Erhard  t,  and  K,  Warnat  (Z. 
ges.  exp.  Med.,  1928,  58,  662 — 682 ;  Chom.  Zentr., 
1928,  i,  1787). 

Chemistry  of  healthy  and  of  atherosclerotic 
aorta.  II.  Quantitative  chemical  changes  in 
the  atherosclerotic  aorta.  III.  Atherosclerotic 
lipin  mixture.  R.  Scno  niieimer  (Z.  physiol. 
Cliem.,  1928,  177,  143—157). — II.  The  values  for 
cholesterol,  cholesteryl  ester,  and  phosphatidcs  in 
the  atherosclerotic  aorta  support  the  infiltration 
theory  previously  advanced  (A.,  1926,  1269) ;  the 
hypothesis  of  calcium  deposition  by  way  of  the 
calcium  salts  of  the  hydrolysed  fatty  acids  of  the 
cholesteryl  esters  is  rejected.  The  calcium  salt 
corresponds  in  composition  with  that  of  bone, 

III.  From  the  lipins  were  isolated  free  cholesterol 
and  the  stearate,  palmitate,  and  oleate.  Indications 
of  doubly- unsat  urated  esters  were  obtained.  A 
galaetoside,  and  substances  not  precipitated  by 
digitonin,  but  apparently  no  neutral  fats,  were  present. 

J.  H.  Rirkinsiiaw. 

Composition  of  the  blood  of  animals  under 
pathological  conditions.  I.  Broncho-pneu¬ 
monia  in  cows.  A.  A.  Horvath  and  R.  R.  Little 
(J.  Clin.  Invest.,  1928,  5,  541—546). — The  blood - 
plasma  chlorine  is  diminished  and  the  globulin  and 
fibrin  fractions  are  increased. 

Chemical  Abstracts. 

Analyses  of  blood  in  patients  having  senile 
cataract.  C.  S.  O'Brien  and  V.  C.  Myers  (Arch. 
Int.  Med.,  1928,  42,  376 — 378). — Analyses  made  on 
the  blood  of  54  cases  of  cataract  indicate  no  abnorm¬ 
ality  of  composition  except  in  the  cholesterol  content, 
which  was  high  in  54%  of  the  cases  observed. 

E.  A.  Lunt. 

Effect  of  Karlsbad  mineral  water  on  diabetes 
mellitus.  O.  Kauffmann-Cosla  and  R.  Zorken- 
dorfer  (Munch,  med.  Woclr,  1928,  75,  396—399; 
Chem.  Zentr.,  1928,  i,  2103). 

Diabetes.  Mathematical  derivation  of  the 
blood-dextrose  curve.  D.  M.  Ervin  (J.  Lab. 
Clin.  Med.,  1926,  12,  318 — 325).— A  mathematical 
expression  for  the  blood -dextrose  curve  depends  on 
the  absorption  from  the  intestinal  tract,  formation 
of  glycogen,  and  oxidation.  The  curve  depends  only 
on  a  decreased  rate  of  glycogen  formation ;  there  is 
no  evidence  of  failure  of  dextrose  combustion. 

Chemical  Abstracts. 

Mechanism  of  the  inflammatory  process, 
III.  Electrophoretic  migration  of  inert  par¬ 
ticles  and  blood-cells  in  gelatin  sols  and  gels 
with  reference  to  leucocyte  emigration  through 
the  capillary  wall,  H.  A.  Abramson  (J.  Gen. 
Physiol.,  1928,  11,  743—756). — The  eataphoresis  of 
particles  of  quartz  and  of  silver  as  well  as  of  air 
bubbles  from  1*0  to  50*0  g  in  diameter  has  been 
studied  in  1*0%  gelatin  sols  and  gels.  The  apparent 
viscosity  r'  (measured  using  small  shearing  stresses) 
as  well  as  the  true  viscosity  (measured  using  large 
shearing  stresses)  have  also  been  determined  for  the 


1 9174. 

at  jT  J  «  ■y* 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


sols  and  soft  gels  employed.  The  cataphoretie 
velocity  remains  constant  during  gelation,  whilst 
the  apparent  viscosity  is  rapidly  increasing.  It 
appears  therefore  that  the  cataphoretie  velocity  in 
these  sols  and  soft  gels  is  dependent  on  the  true 
viscosity  which  remains  constant  for  a  sol  during 
the  process  of  gelation.  Leucocytes  traverse  soft 
gelatin-serum  under  cataphoresis  with  approxim¬ 
ately  the  same  velocity  as  quartz,  viz.,  0*5  g  per  volt 
per  cm.,  whilst  red  blood-cells  move  with  double 
that  speed.  In  both  eases  the  velocity  of  migration 
remains  constant  during  the  process  of  gelation. 
With  stiller  gels  all  three  types  of  particles  move  at 
first  with  the  same  slow  velocity  which  gradually 
increases  as  cataphoresis  is  continued,  especially  in 
the  case  of  the  red  blood -cells.  When  leucocytes 
move  in  a  fibrin  gel  they  are  frequently  completely 
stopped  apparently  as  the  result  of  obstruction  by 
the  fibrin  strands.  Nickel  particles  suspended  in  a 
soft  gelatin  gel  and  acted  on  by  a  magnetic  field  show 
only  elastic  displacement  if  the  field  is  sufficiently 
weak  and  apparently  experience  more  resistance  than 
the  particles  of  the  same  size  undergoing  cataphoresis 
in  a  similar  gel.  The  bearing  of  these  results  on  the 
theory  of  the  migration  of  leucocytes  through  the 
capillar}?  walls  is  discussed.  W.  0.  Kermack. 

Blood-uric  acid  in  nephritis.  W.  P.  Holbrook 
and  H.  D.  Haskins  (J.  Lab.  Clin.  Med.,  1920,  12, 
10 — 15). — A  diagnostic  study. 

Chemical  Abstracts. 

Value  of  the  diazo-test  on  blood,  3.  M.  Robson 
and  L.  Jacobs  (Arch.  Int,  Med.,  1928,  42,  386—389). 
— Evidence  is  cited  against  the  use  of  the  diazo-test 
on  blood  as  a  specific  means  of  differentiation  between 
uraemic  coma  and  that  of  other  origin.  A  high 
creatinine  content  of  the  blood  usually  accompanies  a 
positive  diazo-test,  although  no  definite  creatinine 
value  can  be  established  as  the  point  at  which  the 
positive  diazo-test  appears.  E.  A.  Lent. 

Phosphorus  and  calcium  in  the  blood  in 
Parkinsonism  after  injection  of  ergota mine  and 
hyoscine.  C.  I.  Urechta  and  G.  Popoviciu  (Compt. 
rend.  Soc.  Biol,  1927,  97,  1573—1575 ;  Chem. 
Zentr.,  1928,  i,  1786). 

Physiology  of  glands.  L.  Asher.  Prevention 
of  over-compensation  for  loss  of  iron,  through 
blockade  of  the  reticulo-endothelial  system,  after 
extirpation  of  the  spleen.  Y.  Kojima  (Biochem. 
Z.,  1928,  197,  84—104). — In  order  to  find  whether 
the  decreased  excretion  of  iron  after  splenectomy  in 
guinea-pigs  depends  on  over-compensation  by  the 
liver  the  method  of  blockade  of  the  reticulo-endo¬ 
thelial  system  was  employed.  In  normal  guinea-pigs 
blockade  with  Chinese  ink  causes  only  insignificant 
increase  in  the  amount  of  iron  excreted  daily.  After 
splenectomy  the  blockade  causes  quite  considerable 
increase  in  the  excretion  of  iron,  and  this  increase 
may  become  so  great  that  all  over-compensation  is 
prevented  and  excretion  is  restored  to  its  normal 
value.  These  results  support  the  view  that  the 
spleen  plays  a  part  in  the  control  of  iron  metabolism. 

W.  McCartney. 

Physiology  of  glands.  L.  Asher.  Exchange 
of  material  between  blood  and  tissues  in  [animals 


with]  normal  and  denervated  thyroid  glands. 
T.  Honda  (Biochem.  Z.}  1928,  197,  72— 83).— The 
change  in  the  chloride  content  of  the  blood  of  rabbits 
and  also  the  change  in  the  volume  of  red  blood- 
corpuscles  following  injection,  at  the  same  time, 
of  sucrose  solution  and  of  solutions  of  a  specific 
diuretic  (“  Euphyllin  ”)  have  been  followed.  (The 
sugar  was  injected  intraperitoneally,  the  diuretic 
intramuscularly. )  After  denervation  of  the  thyroid 
gland  the  chloride  content  of  the  blood  changed 
more  rapidly  and  to  a  greater  extent  than  before 
denervation.  Complete  removal  of  the  gland  caused 
only  insignificant  changes  in  the  chloride  content  of 
the  blood.  W.  McCartney. 

Potassium,  calcium,  and  choline  content  of 
the  blood  of  dogs  and  its  alterations  following 
extirpation  of  the  thyroid  gland.  M.  Maxim  and 
C.  Vasiliu  (Biochem.  Z.,  1928,  197,  237 — 240). — 
There  was  a  constant  decrease  in  the  potassium 
content  in  the  first  4 — 7  days  after  the  operation. 
The  amount  of  calcium  remained  unchanged  at  first 
and  then  began  to  rise.  There  was  also  an  immediate 
increase  in  the  choline  content,  and  during  tetanic 
convulsions  and  also  during  respiratory  crises  it 
reached  very  high  values,  as  also  did  the  potassium. 
All  analyses  were  made  with  whole  blood. 

W,  McCartney. 

Co -enzyme  of  glycolysis  from  tumours.  H. 
Kraut  and  E.  Bvmi  (Z.  physiol.  Chem.,  1928,  177, 
125 — 142). — A  highly  active  co-enzyme  has  been 
prepared  from  carcinomata  and  sarcomata  capable 
of  promoting  glycolysis  by  sections  of  rat’s  kidney 
washed  free  from  co -enzyme.  A  preparation  of  the 
tumour  dried  with  acetone  and  ether  is  extracted  with 
O-OlA-ammonia  and  precipitated  by  alcohol.  The 
precipitate  still  contains  an  inhibitor  which  is  removed 
by  adsorption  from  concentrated  solution  by  alumin¬ 
ium  hydroxide.  The  final  product  is  125  times  as 
active  as  the  dried  preparation.  The  co-enzyme  con¬ 
tent  of  extracts  of  liver,  kidneys,  embryo,  and  tumour 
increases  in  the  order  given.  J.  H.  Birkinshaw. 

Carbohydrate  metabolism  of  certain  path¬ 
ological  overgrowths.  H.  G.  Crabtree  (Biochem. 
J.,  1928,  22,  1289—1298), — The  magnitude  and 
relationships  of  the  respiratory  and  glycolytic  pro¬ 
cesses  found  by  Warburg  to  be  characteristic  of 
malignant  tissues  are  not  specific  for  these  tissues, 
but  are  a  common  feature  of  pathological  overgrowth. 
Thus  the  magnitude  of  the  respiration  and  aerobic 
and  anaerobic  glycolysis  of  the  reactive  tissue  in 
experimental  vaccinia  in  young  chickens,  in  fowl 
pox  and  human  warts  approximates  to  that  found 
for  tumours.  In  the  case  of  vaccinia  lesions  in 
rabbits  where  little  or  no  epithelial  hyperplasia  is 
evident  lower  quotients  are  obtained,  probably  due 
to  leucocytic  invasion.  In  the  brain  of  guinea-pigs 
dying  of  rabies  where  no  abnormal  cell  division  occurs 
there  is  no  deviation  from  the  normal  metabolism. 
The  metabolic  activity  of  fowl-pox  lesions  exhibits 
a  rough  parallelism  in  its  magnitude  to  the  state  of 
development  or  regression  of  the  lesion.  There  is 
great  variability  in  the  values  for  respiration  in  the 
Rous  chicken-sarcoma.  After  the  injection  of  Rous 
sarcoma  cell-free  filtrate  in  the  muscle  of  fowls  a 
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slight  rise  in  the  metabolism  was  noticed  during 
4i  hrs.  followed  by  a  return  to  the  normal  values 
obtained  for  resting  muscle.  During  the  subsequent 
development  of  the  tumour  in  its  early  stages,  the 
cells  of  this  tumour  assume  on  their  first  appearance 
the  high  metabolic  activity  characteristic  of  the  fully 
grown  tumour.  S.  S.  Zilva. 

Action  of  naturally  occurring  iron  compounds 
on  metabolism.  Active  iron.  M.  Kochmann 
and  H.  Seel  (Biochem.  Z.,  1928,  198,  3G2— 378). — 
In  prolonged  experiments  with  young  rats,  a  con¬ 
siderable  acceleration  of  growth  was  obtained  on 
administration  of  a  naturally  occurring  mineral 
(u  Lie  ben  stein  ”)  water  containing  ferric  hydrogen 
carbonate.  This  acceleration  of  growth  was  accom¬ 
panied  by  increased  oxygen  utilisation.  Animals 
receiving  the  same  amount  of  ferrous  sulphate  showed 
a  smaller  acceleration  of  growth,  but  this  was  still 
greater  than  when  distilled  water  free  from  iron  was 
administered.  No  support  could  be  obtained  for  the 
view  that  there  exists  a  special  form  of  iron,  not  as 
yet  characterised,  which  shows  great  biological 
activity.  P.  W.  Clutterbuck. 

Growth-promoting  influence  of  inorganic  iron 
compounds.  A.  Bickel  (Biochem.  Z.,  1928,  199, 
60—68). — Bats  fed  on  a  diet  containing  “  siderac  35 
(a  magnetic  benzidine-active  ferric  oxide)  showed  a 
greater  increase  in  body-weight  than  controls  receiv¬ 
ing  no  “  siderac.31  A  second  magnetic  benzidine- 
active  ferric  oxide  and  a  non-magnetic  benzidine- 
active  ferrous-ferric  carbonate  had  no  growth -pro¬ 
mo  ting  effect.  “  Siderac  33  also  increased  the  iron 
content  of  the  body.  J.  H.  Bikkinshaw. 

Can  the  growth-promoting  influence  of  iron 
be  increased  by  ultra-violet  irradiation  ?  P.  M. 
Suski  (Biochem.  Z.,  1928,  199,  69—71). —Irradiation 
of  ferrous  sulphate  produced  no  improvement  in 
growth-promoting  power.  J.  H.  Birklnshaw. 

(а)  Inorganic  iron  of  the  organism,  (b)  Fate 
of  inorganic  iron  in  surviving  organs,  (c)  Fate 
of  inorganic  iron  in  the  organism  after  adminis¬ 
tration  of  ferrous  and  ferric  compounds.  E. 
Starke  nstein  and  H.  Widen  (Arch.  exp.  Path. 
Pharra.,  1928,  134,  274—287,  288—299,  300—316). 
—  (a)  The  inorganic  iron  present  in  the  animal 
organism  is  only  partly  extracted  by  water  or  by 
dilute  hydrochloric  acid,  but  is  almost  completely 
extracted  by  boiling  with  52^ -hydrochloric  acid  fol¬ 
lowed  by  precipitation  with  trichloroacetic  acid,  a 
method  which  does  not  remove  any  haemoglobin  iron. 
The  distribution  of  inorganic  iron  in  the  blood  and 
organs  of  various  animals  lias  been  investigated  and 
the  percentage  present  in  the  ferric  and  ferrous  states 
has  been  ascertained.  Inorganic  iron  for  the  most 
part  appears  to  be  present  in  a  form  insoluble  in 
water.  Of  that  extracted  by  hydrochloric  acid,  the 
greater  portion  is  in  the  ferrous  state,  but  of  that 
extracted  by  water  most  is  in  the  ferric  state. 

(б)  The  effect  of  the  addition  of  ferrous  chloride 
and  of  ferric  hydroxide  to  blood  has  been  investig¬ 
ated  and  the  quantities  of  ferrous  and  ferric  iron 
present  at  various  times  have  been  determined. 
Ferrous  iron  is  oxidised  to  ferric  and  the  ferric  iron 


is  reduced  to  ferrous,  but  the  ferric  iron  formed  from 
ferrous  in  the  blood  appears  to  have  different  physical 
and  chemical  properties  from  the  ferric  iron  added 
as  ferric  hydroxide  and  in  the  same  way  the  ferrous 
iron  formed  by  reduction  in  blood  of  ferric  hydroxide 
behaves  differently  from  ferrous  iron  added  as  ferrous 
chloride. 

(c)  The  various  changes  which  ferrous  chloride  and 
ferric  hydroxide  undergo  in  the  blood  and  in  various 
organs  have  been  investigated.  W.  0.  Kermack. 

Change  of  soluble  ferrous  salts  in  organisms. 
M.  Messinyi  (Arch.  exp.  Path.  Pharra.,  1928,  135, 
346 — 361). — The  minimal  lethal  dose  for  colloidal 
ferrous  phosphate  was  determined  by  intravenous 
injections  into  rabbits  and  compared  with  both 
simultaneous  and  consecutive  injections  of  sodium 
phosphate  and  ferrous  sulphate.  The  relative  equival¬ 
ence  of  the  doses  is  assumed  to  justify  the  hypothesis 
that  soluble  ferrous  salts  are  converted  into  insoluble 
ferrous  phosphate  in  vivo.  Subcutaneous  injections 
of  ferrous  sulphate  were  made,  the  animals  killed 
after  measured  time  intervals,  and  the  injection  sites 
tested  for  iron  and  phosphate.  The  phosphate 
reaction  increased  with  increase  of  time  between 
injection  and  death  to  a  maximum  and  then  both  iron 
and  phosphate  reactions  decreased.  This  is  claimed 
to  support  the  hypothesis  of  conversion  of  soluble 
ferrous  salts  into  phosphate  in  vivo,  H.  R.  Ing. 

Raw  and  prepared  milks  as  sources  of  calcium 
and  phosphorus  for  the  human  subject.  M.  M. 
Kramer,  E.  Latzke,  and  M.  M.  Shaw  (J.  Biol, 
Chem.,  1028,  79,  283 — 295) . — Better  retention  of 
calcium  and  phosphorus  in  children  was  secured  with 
fresh  milk  than  with  dried  milk;  for  adults,  fresh 
and  condensed  milks  were  about  equally  good,  whilst 
pasteurised  and  dried  milks  were  definitely  poorer. 

C.  R.  Haringtok. 

Relation  of  carbon  quotient  to  oxidation 
quotient  of  urine.  A.  Bickel  (Biochem.  Z.,  1928, 
199,  195— 201).— The  carbon  quotient  denotes  the 
ratio  total  carbon'/total  nitrogen.  The  oxidation 
quotient  is  the  reciprocal  of  that  employed  by  Muller 
(A.,  1927,  996)  and  denotes  the  ratio  “  oxygen 
requirement 5 3 /total  nitrogen.  J.  H.  B irkest sh aw . 

Carbon-  and  oxidation-quotients  of  urine  after 
calcium  administration.  E.  Goldschmidt  (Bio¬ 
chem.  Z.,  1928,  199,  207— 211).— Rabbits  received 
daily  0*03  g.  or  0*06  g.  of  calcium  per  os.  Whilst 
the  carbon  quotient  in  the  first  and  second  calcium 
periods  was  below  normal,  the  oxidation  quotient 
was  above  normal.  J.  H.  Birkinshaw. 

Carbon-  and  oxidation-quotients  of  urine  after 
dextrose  adminis tr ation .  T.  Taslakowa  (Bio¬ 
chem.  Z.,  1928,  199,  212— 215).— The  daily  oral 
administration  to  rabbits  of  3  g.  of  dextrose  per  kg. 
body-weight  caused  a  general  movement  of  the  two 
quotients  in  the  same  direction,  both  tending  to 
increase.  J.  H.  Birkxnshaw. 

Action  of  hypertonic  dextrose  solutions  on  the 
excretion  of  water  and  chlorides  by  the  kidneys, 
I.  J.  M.  Goldberg,  S.  M.  Gamerow,  and  M.  L. 
Pinchassik  Action  of  hypertonic  dextrose  solu¬ 
tions  on  the  excretion  of  water  and  chlorides 
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by  the  kidneys  in  thyroidectomised  animals. 
II.  J.  M.  Goldberg,  M,  L.  Pinchassik,  and  S,  M. 
Gamerow  (Biochem.  Z.,  1928,  199,  107—114,  115— 
120). — I.  Hypertonic  dextrose  solutions  introduced 
into  the  blood  of  rabbits  cause  the  water  content  of 
the  muscles  to  decrease,  that  of  the  blood  and  liver 
to  increase.  The  chloride  content  remains  un¬ 
changed.  The  secretion  of  urine  usually  diminishes, 
and  the  chloride  content  of  the  urine  varies  according 
to  the  total  volume. 

II.  Hypertonic  dextrose  solutions  have  much  less 
influence  on  the  water  distribution  between  blood, 
liver,  and  muscles  of  thyroidectomised  rabbits  than 
of  normal  animals;  the  decrease  in  the  quantity  of 
urine  is,  on  the  other  hand,  much  more  marked. 

.  I.  ,1 ;  JL  RR I 5HAV.  & 

Carbohydrate  metabolism.  H.  Sciiur  and  A. 
Low  (Wien.  klin.  Woch.,  1928,  41,  225 — 229,  201 — 
266;  Chem.  Zentr.,  1928,  i,  1886).— It  is  considered 
that  the  minimal  quantity  of  carbohydrate  for 
metabolism  is  smaller  than  is  supposed.  The  function 
of  the  islets  is  discussed.  A.  A.  Eldridge. 

Overnutrition  and  the  blood-sugar  content. 
C.  Schwarz  and  J.  Smutny  (Biochem.  Z.,  1928,  198, 
243 — 249). — -The  fasting  blood-sugar  value  in  normal 
dogs  never  exceeds  0*12%  even  after  a  period  in 
which  the  diet  lias  been  increased  by  200%. 

P.  W.  Clutter  buck. 

Carbohydrate  metabolism  in  dried  muscle. 
H.  von  Euler,  E.  Brunius,  and  S.  Proffe  (Z. 
physiol,  Chem.,  1928,  177,  170 — 176). — Previous 
experiments  had  indicated  that  dried  muscle  prepar¬ 
ations  which  were  capable  of  producing  glycolysis  on 
addition  of  boiled  yeast  juice  were  not  activated  by 
purified  co-zymase.  A  repetition  of  the  work  with 
new  muscle  preparations  shows  no  difference  between 
the  action  of  boiled  j  nice  and  that  of  chemically 
purified  co-zymase.  J.  H.  Birkinshaw. 

Enzyme  experiments  with  dried  muscle.  E . 
Brunius  (Z.  physiol.  Chem.,  1928,  177,  201—204). 
— Experiments  were  carried  out  on  lactic  acid  form¬ 
ation  from  dextrose  by  means  of  the  activator  pre¬ 
pared  according  to  Meyerhof.  The  best  phosphate 
concentration  was  1—1*3%  ;  the  presence  of  toluene 
had  no  effect.  Extraction  of  the  active  preparation 
with  water  weakened  its  power ;  the  filtrate  was 
inactive.  On  treatment  with  alcohol  and  hydro¬ 
chloric  acid  the  dried  muscle  lost  its  activity  and  this 
was  not  restored  by  addition  of  the  extract. 

J.  H.  BmxmsHAW. 

Regulation  of  carbohydrate  metabolism.  II. 
Role  ol  lactic  acid  in  intermediary  carbohydrate 
metabolism.  III.  Action  of  electrolytes  on 
Mood-sugar.  A.  Partos  (Fermentforsch.,  1928, 
10,  50—05,  66—71  ;  cl  this  voL,  1049).— II.  The 
rate  of  glvcogenolysis  which  occurs  in  minced  liver 
in  vitro  is  increased  by  the  presence  of  lactic  acid 
and  also  by  adrenaline  and  extracts  of  the  pituitary 
and  ovary.  Insulin  has  a  retarding  action,  whilst 
thyroxine  lias  no  material  influence.  In  presence  of 
the  above  substances,  lactic  acid  has  always  an 
accelerating  influence  in  vitro ,  but  in  vivo  it  accentu¬ 
ates  the  hvpoglycoemia  brought  about  by  insulin  and 
decreases  or  converts  into  a  hypoglycemia  the  hyper- 


glycamiia  resulting  from  the  administration  of  adren¬ 
aline,  or  extracts  of  pituitary  or  ovary.  On  the  other 
hand,  the  hyperglycemia  resulting  from  administration 
of  thyroxine  is  scarcely  affected  by  lactic  acid. 

III.  The  action  which  is  exhibited  by  certain 
acids  in  raising  the  concentration  of  sugar  in  the 
blood  is  not  dependent  on  an  increase  in  hydrogen-ion 
concentration,  but  is  rather  a  specific  effect  of  the 
anion  and  is  exhibited  by  the  sodium  salt  as  well  as 
by  the  acid  itself.  W.  O.  Kermack, 

Determination  of  lactic  acid  in  the  vessels  of 
the  uterus  and  umbilicus.  F.  Wind  and  K.  von 
Oettingen  (Biochem,  Z.,  1928,  197,  170 — 174). — 
A  method  of  measuring  the  lactic  acid  metabolism 
of  tissues  in  the  living  animal  is  described, 

W.  McCartney. 

Metabolism  of  body-cells.  A,  Fujita  (Bio- 
chem.  Z.,  1928,  197,  175 — 188).— Suprarenal,  pituit¬ 
ary,  and  parathyroid  glands,  sympathetic  ganglia, 
embryonic  lenses,  testes,  ovaries,  placentas,  spleens, 
and  bone-marrow  were  investigated.  The  animals 
used  were  rats,  rabbits,  mice,  and  guinea-pigs. 
The  serum  method  of  determination  was  employed. 
Except  the  lenses,  all  the  organs  and  cells 
investigated,  under  anaerobic  conditions,  display 
glycolysis,  but  this  disappears  almost  completely  on 
saturation  with  oxygen.  This  holds  also  for  placenta 
and  leucocytes,  neither  of  which  is  comparable  with 
carcinoma  cells  as  regards  metabolism. 

W.  McCartney. 

Behaviour  of  aldol  in  the  animal  body  and  in 
fresh  organ  pulp.  F.  Lieben  and  G.  Ehrlich 
(Biochem.  Z.,  1928, 198,  317 — 327). — Kipper’s  method 
for  the  determination  of  al deludes  (A.,  1900,  ii, 
319)  may  be  used  for  aldol  and  paraldol,  the  presence 
of  acetone  interfering  but  of  sugar  not.  The  presence 
of  aldol  does  not  interfere  with  the  determination  of 
sugar  by  the  Pavy-Kumagawa-Suto  method.  Aldol 
administered  subcutaneously  does  not  pass  into  the 
urine  in  significant  amounts  either  in  normal  or 
phloridzinised  dogs.  The  conversion  of  aldol  into 
sugar  in  phloridzinised  dogs  is  possible,  but  owing  to 
the  high  excretion  of  sugar  and  the  small  permissible 
amount  of  aldol  administered  (high  toxicity),  the  extra 
sugar  cannot  be  determined.  The  D/N  ratio  is  not 
affected  by  these  small  amounts  of  aldol,  and  no 
increase  in  urinary  p-hydroxybutyric  acid  occurs. 
Aldol  must  therefore  either  be  burnt  or  built  up  into 
glycogen  or  fat.  It  does  not  appear  to  be  detoxicated 
by  combination  with  glycuronic  acid.  Organ  pulp 
has  the  power  to  destroy  aldol  in  large  or  small  con¬ 
centration,  g -hydroxy  butyric  acid  being  in  part 
formed ;  the  activity  of  the  organs  decreases  in  the 
following  order  :  liver,  spleen,  muscle  of  warm¬ 
blooded  animals,  muscle  of  cold-blooded  animals. 
Aldol  is  very  quickly  destroyed  on  perfusion  through 
a  surviving  tortoise.  P.  W.  Clutterbuck. 

Importance  of  lipins  in  cell  permeability.  N* 
Oku neff  (Biochem.  Z.,  1928,  198,  296 — 310). — 
Lecithin  and  cholesterol  are  shown  to  be  capillary- 
active  at  benzene-water  and  water-olive  oil  inter¬ 
faces  both  when  dissolved  in  the  lipin  solvent  and  when 
emulsified  or  suspended  in  water,  the  activity  being 
in  general  greater  in  the  former  case.  Lecithin  is 


considerably  more  active  than  cholesterol,  especially 
at  a  water-benzene  interface,  concentrations  of  1  in 
400,000  still  causing  a  lowering  of  surface  tension. 
When  trypan -blue  is  added  to  the  aqueous  layer  and 
lipin  simultaneously  to  the  benzene  or  olive  oil  the 
surface  tension  developed  at  the  interface  is  only  that 
of  the  constituent  which  is  most  capillary-active  at 
the  concentration  employed.  P.  W.  Clutterbuck. 


Lipoid  metabolism  of  the  stomach.  H,  M. 
Ling,  A.  C.  Liu,  and  R.  K.  S.  Lim  (Chinese  J.  Physiol., 
1928,  2,  305—327). — Although  subcutaneous  injection 
of  histamine  results  in  a  considerable  increase  in 
gastric  secretion  in  dogs,  the  concentration  of  total 
fatty  acid  remains  unchanged,  whereas  that  of  the 
lipoid  phosphoric  acid  decreases.  Calculation  of  the 
phospholipin  fatty  acid  from  the  lipoid  and  acid- 
soluble  phosphoric  acid  shows  it  to  be  only  9%  of 
the  total  fatty  acids.  Phospholipin  appears  to  be 
derived  chiefly  from  the  peptic  secreting  cells  and  the 
non-phosphorus  fatty  acid  from  the  oxyntie  cells. 
The  total  lipoid  content  of  gastric  mucosa  before  and 
after  injection  of  histamine  is  constant,  but  the 
phospholipin  content  increases  and  the  phosphorus- 
free  fat  decreases  after  injection. 

The  phospholipin  fraction  of  mucosa  lipoid  appears 
to  consist  of  lecithins  and  kephalins,  since  about  70% 
is  fatty  acid,  and  of  these  50%  are  liquid  fatty  acids 
which  become  more  unsaturated  during  activity. 

L.  C.  Baker. 


Chloride  metabolism  of  the  stomach.  C.  L. 
Horn  T.  G.  Nr,  and  R.  K.  S.  Lim  (Chinese  J.  Physiol., 
1928,  2,  299 — 303). — The  average  basal  chlorine 
intake  of  the  viviperfused  stomach  is  0*029  mg.  jg.  of 
gastric  mucosa  per  min.  and  is  greater  than  can  be 
accounted  for  by  the  amount  in  the  basal  secretion. 
Injection  of  histamine  increases  the  chlorine  intake 
two-  to  fifteen-fold,  which  is  again  greater  than  the 
secretion  demands.  Since  the  maximum  intake  is 


reached  before  the  maximum  output  occurs,  there  is 
an  accumulation  of  chlorine  in  the  tissues,  although 
as  it  falls  the  intake  may  finally  be  less  than  the 
output.  L.  C.  Baker. 


Degradation  of  fatty  acid  in  surviving  dog's 
muscle.  W.  Griesbach  (Z.  ges.  exp.  Med.,  1928, 
59,  123 — 132  ;  Chem.  Zentr.,  1928,  i,  1788). — The 
lower  extremities  and  the  liver  of  dogs  were  perfused 
with  blood  to  which  isovaleric  and  ft -butyric  acid 
were  added.  Only  in  liver  perfusion  were  acetic  and 
p-hydroxybutyric  acids  formed ;  the  acids  formed 
were  rapidly  decomposed  when  the  liver  perfusion 
blood  was  passed  through  the  lower  extremities. 

A.  A.  Eld  ridge. 

Nitrogen  metabolism  of  man  after  total 
resection  of  the  stomach.  L.  Soloviev  (Biochem. 
Z.,  1928,  199,  121 — 135), — The  removal  of  the 
stomach  had  no  marked  effect  on  protein  assimilation 
or  on  the  excretion  of  the  chief  products  of  nitrogen 
metabolism.  After  6  months,  nitrogen  retention  was 
observed  and  a  progressive  increase  in  body-weight. 
The  proportion  of  bound  sulphate  to  total  sulphate  in 
the  urine  was  twice  that  of  the  normal  subject. 

J.  H.  Birkinshav. 

Decomposition  of  cl-  and  f-alanine,  glycyl- 
di-alanine,  and  dl-alanylglycine  by  the  organism 
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of  the  dog.  E.  Abderhalden  and  K.  Franks 
( Fermentf orsch . ,  1928, 10,  39 — 49). — d- Alanine  admin¬ 
istered  to  a  clog  is  completely  decomposed,  whilst 
Z -alanine  is  only  partly  decomposed,  part  of  it  being 
excreted  in  the  urine  unchanged.  From  experiments 
in  which  dLalanylglyeine  and  glycjd-c/Z-alanine  were 
administered  it  appears  that  the  peptides  containing 
d-alanine  are  utilised  by  the  animal  organism ,  whilst 
the  peptides  containing  Z-alanine  are  excreted  in  part 
unchanged.  The  observation  was  made  that  the  lead 
salt  of  cL  or  Lalanine  has  an  optical  rotation  greater 
than  the  original  acid  and  opposite  in  sign.  The 
same  appears  to  be  true  for  other  a-amino-acids, 
whereas  lead  salts  of  di peptides  have  an  increased 
rotation  but  of  the  same  sign  as  that  of  the  original 
dipeptide.  W.  0.  Kermack. 

Purinolytic  enzymes  of  the  leech  (Jlirudo 
medici  mills}  and  the  fresh -water  mussel 
(Anodonta).  R.  Truszkowski  (Biochem.  J.,  1928, 
22,  1299—1301). — From  the  determinations  of  purine- 
nitrogen  before  and  after  autolysis  of  the  tissues  of 
leeches  and  of  fresh -water  mussels,  it  is  concluded 
that  the  end-product  of  their  purine  catabolism  is 
xanthine,  or  hypoxanthine,  or  a  mixture  of  the  two. 

S.  S.  Zilya. 

Absorption  of  uric  acid  by  tissue.  II.  Re¬ 
lation  between  absorbed  urate  and  concentration 
of  perfusion  liquid.  S.  La  Franca  (Ann.  Inst. 
Physiol.,  1927,  29,  291—297 ;  Chem.  Zentr.,  1928,  i, 
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Action  of  the  sympathetic  on  the  formation  of 
ammonia  in  muscle.  H.  E.  Butt  nee  (Biochem. 
Z.,  1928,  198,  478 — 486). — The  traumatic  formation 
of  ammonia  in  frogs  is  about  50%  higher  on  the 
sympatheetomised  side  than  on  the  control  and,  on 
stimulating  electrically,  is  about  60%  greater  on  the 
denervated  side.  The  resting  ammonia  values  arc 
not  regularly  increased  after  sympathectomy. 

P.  W.  Clutterbtjck. 

New  aminophosphoric  acid  [in  invertebrate 
muscle].  0.  Meyerhof  and  K,  Lohmann  (Natur- 
wiss.,  1928,  16,  47 ;  Chem.  Zentr.,  1928,  i,  1674— 

1 675) . — Argininephosphoric  acid,  analogous  to  Gre¬ 
at  inephosphoric  acid  in  vertebrate  muscle,  is  present 
in  invertebrate  (crab)  muscle.  The  latter  is  less 
readily  decomposed,  especially  at  the  neutral  point, 
by  the  muscle  enzyme,  and  at  slightly  alkaline  reaction 
is  more  readily  resynthesised  from  its  components ; 
it  contains  a  free  amino-group.  The  effect  of  increas¬ 
ing  acid  concentration  and  of  catalysts  (molybdate) 
on  the  rate  of  decomposition  is  reversed  in  the  two 
cases.  A.  A.  Eldbidge. 

Transformation  of  phosphagen  in  muscle.  O. 
Meyerhof  and  0.  Nachmansohn  (Naturwiss.,  1928, 
16,  726— 727}.— The  reversible  decomposition  of 

phosphagens  (guanidino-,  creatine-,  and  arginine- 
phosphoric  acids)  has  been  shown  to  be  concerned  in 
muscle  activity  (cf.  A.,  1927,  75,  274,  990;  this  voL, 
917).  The  decomposition  is  now  shown  to  occur  only 
or  at  least  principally  in  the  excitation  process  rather 
than  in  the  contraction.  The  ratio  of  the  amount  of 
phosphagen  decomposed  to  the  amount  of  lactic 
acid  formed  is  much  reduced  by  curarising  the 
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muscle.  Paralysing  the  nerves  with  tetramethyl- 
ammonium  chloride  further  hinders  the  phosphagen 
decomposition ;  muscle  treated  in  this  way  shows  a 
transient  decomposition  on  contraction,  but  resyn¬ 
thesis  occurs  practically  completely  on  relaxation. 
Indirect  confirmation  of  the  view  that  the  normal 
excitation  process  is  intimately  connected  with  the 
phosphagen  decomposition  is  given  by  suspending 
muscle  in  a  phosphate  concentration  higher  than  the 
inorganic  phosphate  content  of  the  muscle  itself ; 
excitability  and  phosphagen  concentration  are  thereby 
increased,  R,  A.  Morton. 

Tryptophan  and  the  thyroid  gland.  H.  C. 
Chang  and  W.  C.  Ma  (Chinese  J.  Physiol.,  1928,  2, 
329 — -335) , — Addition  of  tryptophan  to  the  food  of 
rats  fed  on  a  gelatin  diet  did  not  improve  the  con¬ 
dition  of  the  thyroid  gland,  except  in  one  case  where 
the  loss  in  body- weight  was  small.  There  was  usually 
a  loss  in  body- weight  as  in  inanition  and  the  appear¬ 
ance  of  the  glands  in  both  eases  is  similar. 

L.  C.  Barer, 

Determination  of  tryptophan  and  tyrosine  in 
proteins  :  application  to  the  most  important 
food-proteins.  J.  Tillmans,  P.  Hirsch,  and  F. 
Stopper  (Biochem.  Z.,  1928,  198,  379— 401).— A 
method  is  described  for  the  determination  of  trypto¬ 
phan  and  tyrosine  in  proteins,  the  protein  being 
nitrated  and  the  colour  tones  at  two  widely  different 
being  compared  with  those  of  solutions  containing 
known  amounts  of  these  acids  similarly  nitrated.  A 
table  summarises  the  tyrosine  and  tryptophan  con¬ 
tents  of  a  large  number  of  proteins  along  with  the 
values  obtained  by  the  methods  of  other  authors. 
The  albumin  and  globulin  fraction  of  human,  cow’s, 
and  goat’s  milk  contains  about  the  same  amounts  of 
tyrosine  and  tryptophan,  but  the  whey  protein  of 
human  milk  contains  more  tryptophan  and  less 
tyrosine  than  that  of  goat’s  and  cow’s  milk.  The 
tyrosine  and  tryptophan  contents  of  the  myosin  of 
the  muscle  of  different  animals  are  about  the  same. 
The  protein  extractable  by  saline  from  wheat  meal  con¬ 
tains  a  large  amount  of  tryptophan,  but  this  is  absent 
from  zein.  Considerable  differences  were  obtained 
between  the  tyrosine  and  tryptophan  contents  of  rye 
and  wheat  proteins.  The  globulin  fraction  of  legumes 
contains  1 — 2%  of  these  acids.  Of  the  food  proteins 
egg-  and  blood-albumins  contain  4 — 5%  of  tyrosine,  but 
other  albumins  and  globulins  have  a  low  content 
(0*7 — -2%).  Gliadin  and  glutclin  have  a  high  tyrosine 
content  (5 — 8%).  P.  W.  Clutterbuck, 

Muscle -protein*  V.  Nutritive  value  of  the 
muscle-protein.  2,  Amount  of  lysine  in  the 
muscle-protein  and  its  effect  on  the  growth  of 
young  rats.  H.  Sekine  {J.  Imp.  Fish.  Inst.,  1926, 
22,  42 — 43) . — Experiments  with  proteins  from  Onco~ 
rhynehus  mason  and  Meretrix  merelrix  indicate  that 
the  lysine,  but  not  the  tryptophan  or  histidine,  con¬ 
tent  of  muscle-protein  is  directly  related  to  the 
growth  of  young  animals.  Chemical  Abstracts. 

Quantitative  methods  of  measuring  the  nutri¬ 
tive  value  of  proteins.  H.  H.  Mitchell  (Biochem, 
J.,  1928,  22,  1 323 — 1 326) . — Polemical .  The  author 
objects  to  Ron’s  statement  (this  voL,  324)  that  it  is 
inherent  in  the  author’s  method  to  give  higher 


biological  values  in  the  periods  immediately  following 
the  standardising  nitrogen -free  or  low-nitrogen  periods 
and  also  that  the  method  is  not  a  measure  of  the 
capacity  of  a  protein  to  build  new  tissues. 

S.  S.  Zilva. 

Determination  of  coefficients  of  utilisation  of 
foodstuffs,  V.  G.  Heller,  C.  H.  Breedlove,  and 
W.  Likely  (J.  Biol.  Chem.,  1928,  79,  275 — 282). — 
The  method  of  Bergeim  (A.,  1926,  1170)  for  deter¬ 
mining  the  coefficients  of  utilisation  of  foodstuffs 
compares  well  with  standard  methods  so  long  as  the 
mixing  of  the  ferric  oxide  with  the  diet  be  perfectly 
even ;  this  is  difficult  to  obtain,  and  since  most 
diets  eontain  sufficient  iron  for  the  purpose,  the  best 
results  are  obtained  by  applying  the  method  of 
analysis  of  Bergeim  without  the  addition  of  any 
extraneous  iron.  C.  R.  Harington. 

Effect  of  varying  amounts  of  oxygen r  anox¬ 
aemia,  and  anaesthetics  on  the  sugar  metabolism 
of  animal  cells.  A.  M.  Estes  and  W.  E.  Burge 
(Amer.  J.  Physiol.,  Proc.  Amer.  Physiol.  Soc.,  1927, 
81,  474). — Experiments  on  paramoecia  are  described. 

Chemical  Abstracts. 

Lactic  acid  and  carbohydrate  in  sea-urchin 
eggs  under  aerobic  and  anaerobic  conditions. 

W.  A.  Perlzweig  and  E.S.  G,  Barron  (J.  Biol.  Chem., 

1928,  79,  19— 26).— The  mature  unfertilised  eggs  of 
the  sea-urchin,  A  r  bad  a  punctulata,  contain  2- — 5  mg. 
of  lactic  acid  per  g.  of  protein ;  this  amount  is  con¬ 
siderably  increased  by  treatment  of  the  eggs  with 
potassium  cyanide,  and  a  smaller  increase  is  observed 
after  fertilisation.  No  free  reducing  sugars  were 
detected  in  the  eggs,  nor  was  glycogen  isolated,  but 
acid  hydrolysis  of  the  eggs  yielded  dextrose  in  amounts 
more  than  sufficient  to  serve  as  precursor  for  the 
lactic  acid.  C.  R.  Harington. 

Effect  of  certain  electrolytes  and  non-electro¬ 
lytes  on  permeability  of  living  cells  to  water* 
M.  McCutciieon  and  B.  Lucre  (J.  Gen.  Physiol., 
1928,  12,  129—1 38)  .—Permeability  to  water  in 

unfertilised  eggs  of  Arbacia  punctulata  is  found  to  be 
greater  in  hypotonic  solutions  of  dextrose,  sucrose, 
and  glycine  than  in  sea-water  of  the  same  osmotic 
pressure.  The  addition  to  dextrose  solution  of  small 
amounts  of  calcium  or  magnesium  chloride  reduces 
the  permeability  approximately  to  the  value  obtained 
in  sea- water.  Further  addition  of  sodium  or  potass¬ 
ium  chloride  increases  the  permeability. 

E .  A .  Lu NT, 

Retarding  action  of  metallic  silver  on  the 
development  of  sea-urchin  eggs.  A.  Drzewixa 
and  G.  Bohn  (Compt.  rend.  Soc.  Biol.,  1927,  97, 
1522—1524;  Chem.  Zentr.,  1928,  i,  1789). 

Changes  in  the  cholesterol  content  of  rabbit's 
serum  after  intracardial  injection  of  peptone. 

X.  Chahovitch,  V.  Arnovljevitch,  and  M.  Vichn- 
jitch  (Arch.  Int.  Physiol,  1927,  29,  298—301 ;  Chem. 
Zentr.,  1928,  i,  1786).- — A  fall  in  the  cholesterol  con¬ 
tent  is  followed  by  persistently  high  values. 

A.  A.  Eldeidge. 

Activity  and  toxicity  of  the  vapours  of  the 
lower  aliphatic  alcohols.  H.  Weese  (Arch.  exp. 
Path.  Pharm,,  1928,  135,  118— 130).— The  narcotic 
and  toxic  action  of  the  vapours  of  methyl,  ethyl, 
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propyl,  isopropyl,  n-,  sec-,  tert.-9  and  iso -butyl  alcohols 
have  been  investigated  by  ascertaining  their  aetion 
on  white  mice.  W.  0.  Kermack, 

Toxic  action  of  fatty  acids  in  relation  to  the 
adaptation  of  the  organism,  J.  Bele header  and 
F.  Schwarz  (Bull,  Soc.  Cliini.  bioL,  1928,  10,  909 — 
919), — The  toxic  action  of  normal  fatty  acids  (formic 
to  valeric)  on  Anguillula  aceti ,  Daphnia,  and  the 
larvae  of  liana  fusca  and  similar  organisms  is  examined. 
The  time  of  survival  may  be  expressed  as  the  reciprocal 
of  a  constant  power  of  the  concentration  of  the  acid. 
The  toxic  action  is  apparently  not  determined  by 
adsorption  or  by  surface  tension.  G.  A.  C.  Gough. 

Alimentary  glycsemia  in  phloridzin  diabetes. 
Action  of  phloridzin  on  the  liver,  C.  Schwarz 
and  H.  Sassler  (Biochem.  Z.,  1928, 198,  250 — 258). — 
Blood- sugar  values  are  tabulated  for  dogs  over  pro¬ 
longed  periods  with  normal  diet,  after  phloridzin  and 
fasting.  Hypoglycemia  becomes  strongly  developed 
during  administration  of  phloridzin  to  fasting  animals, 
whilst  in  subsequent  fasting  the  blood-sugar  values 
rise  again,  but  the  glycogen -forming  capacity  of  the 
liver  is  still  disturbed,  as  is  seen  by  the  administration 
of  a  carbohydrate -rich  diet,  which  causes  a  consider¬ 
able  glycsemia.  P.  W,  Clutterbuck. 

Influence  of  section  of  the  vagus  and  of 
morphine  on  the  respiratory  exchange.  H. 
Meltzer  and  M.  Steuber  (Arch .  exp.  Path.  Pharm., 
1928,  134,  259 — 273). — Subcutaneous  administration 
of  morphine  accelerates  the  breathing,  decreases  the 
absolute  respiratory  volume,  strongly  increases  the 
alveolar  carbon  dioxide  tension,  and  markedly 
decreases  the  intake  of  oxygen.  W.  0.  Kermack. 

Influence  of  narcotics  on  the  blood-sugar  con¬ 
centration,  K,  Steinmetzer  and  F.  Swoboba 
(Biochem.  Z.?  1928,  198,  259 — 267). — All  the  nar¬ 
cotics  (ether,  morphine,  chloral  hydrate,  “  liedonal  ") 
investigated  caused  hyperglycsemia  in  dogs  which  on 
the  average  persisted  for  6  hrs.  and  always  lasted 
longer  than  the  duration  of  narcosis.  The  mean 
blood -sugar  was  30 — 50%  above  normal.  Hyper¬ 
glycsemia  caused  by  small  doses  of  chloral  hydrate 
and  “  liedonal  ”  persists  for  a  considerable  time. 

P.  W.  Clutterbuck. 

Effect  of  various  substances  of  the  quinine 
group  on  the  enzymic  functions  of  the  organism. 
IX.  Effect  of  quinine  on  the  dynamics  of  carbo¬ 
hydrate  and  fat  metabolism.  I.  A.  Smorodincev 
(Biochem.  Z.,  1928,  197,  160—169). — In  general, 
carbohydrate  metabolism  is  increased  in  the  presence 
of  quinine.  The  hydrolysis  of  starch  is,  in  most 
cases,  accelerated  by  quinine,  but  that  of  sucrose 
and  of  maltose  is  almost  unaffected.  At  pR  8*0  and 
higher  quinine  checks  the  hydrolysis  of  fats,  but  the 
process  is  accelerated  if  the  medium  in  which  it  takes 
place  is  acid.  Probably  the  inhibition  is  produced 
by  adsorption  of  free  quinine  on  the  enzyme  molecule, 
whilst  the  accelerating  effect  is  due  to  the  action  of 
quinine  salts.  W.  McCartney. 

Effect  of  parasympathetic  poisons  on  the 
blood-sugar.  II.  T.  Sakurai  (J.  Biochem.  Japan, 
1928,  8,  365 — 370). — The  combined  effect  of  ergotoxin 


and  pilocarpine  is  to  lower  the  blood-sugar ;  the 
effect  can  be  prevented  by  atropine. 

Chemical  Abstracts. 

Effect  of  illumination  on  the  proteins  of  the 
lens  of  the  eye.  F.  Lieben  and  P.  Iyronfeld 
(Biochem.  Z,,  1928,  197,  136 — 140). — On  illuminating 
lenses  of  fresh  intact  pig  eyes  with  diffused  daylight 
in  the  presence  of  a  sensitising  agent  and  with  a 
quartz  lamp  with  and  without  the  presence  of  the 
agent  no  decrease  in  the  tryptophan  content  of  the 
proteins  of  the  lenses  could  be  observed.  Under  the 
same  conditions,  in  solutions  of  the  lenses  in  sodium 
hydroxide  containing  the  equivalent  of  0*5%  of 
proteins,  considerable  destruction  of  tryptophan  took 
place,  but,  since  such  destruction  did  not  occur  in 
solutions  four  times  as  concentrated,  it  may  bo 
assumed  that  the  protein  material  in  the  lens  is  able 
to  protect  itself,  by  its  high  concentration,  from 
chemical  changes  caused  by  light.  Normal  human 
lenses  and  lenses  affected  by  cataract  exhibit  no 
differences  in  so  far  as  the  tryptophan  content  of 
their  proteins  is  concerned.  W.  McCartney. 

Influence  of  peroral  and  intravenous  adminis¬ 
tration  of  radium  bromide  on  the  urinary  G  :  N 
quotient.  A.  A.  Goldbloom  (Biochem.  Z.,  1928, 
197, 14—19). — Daily  peroral  administration  to  rabbits 
of  radium  bromide  increases  the  urinary  C :  N 
quotient,  whilst  single  intravenous  injections  cause  a 
gradually  developing  increase ;  in  both  eases  this  is 
mainly  due  to  decrease  of  nitrogen  excretion.  There 
is  great  similarity  between  radium  and  radio  thorium 
as  far  as  their  actions  on  metabolism  are  concerned, 

W.  McCartney. 

Prophylactic  and  sterilising  properties  of 
organic  arsenicals  and  mercurials  in  syphilis. 
G.  E.  Wakerlin  and  A.  S.  Loevenhart  (J.  Pharm. 
Exp.  Ther.,  1928,  34,  15 — 22). — One  intravenous 
injection  of  the  following  drugs  24  hrs.  after  the 
inoculation  of  rabbits  with  Treponema  pallidum 
showed  their  protective  power  to  run  parallel  to 
their  sterilising  power;  25  mg. /kg.  of  salvarsan, 
40  mg. /kg.  of  neosalvarsan,  and  750  mg. /kg.  of 
tryparsamide afforded  complete  protection,  200  mg. /kg. 
of  proparsanol  (monosodium  salt  of  p-y-hydroxy- 
propylaminophenylarsinic  acid)  delayed  symptoms 
2  weeks  and  30  mg. /kg.  of flumerin  !5  and  100  mg, [kg. 
of  sodium  1  -mer euribis - 3 -nitronaphtha lene - 8-  earboxyl- 
ate  did  not  protect.  The  determination  of  prophyl¬ 
actic  power  requires  only  3  months,  as  against  8 
months  for  sterilising  power,  and  is  therefore  recom¬ 
mended  for  assessing  the  therapeutic  efficacy  of  these 
drugs.  L.  C.  Baker, 

Therapeutic  action  of  organic  mercurials  in 
syphilis.  G.  E,  Wakerlin  and  A.  S.  Loevenhart 
(J,  Pharm.  Exp.  Ther.,  1928,  34,  23 — 28). — Mercuric 
salicylate  shows  definite  healing  power  of  syphilitic 
lesions  in  rabbits  with  3  weekly  intramuscular  injec¬ 
tions  of  10  mg. /kg.  (one  third  of  the  tolerated  dose), 
but  little  sterilising  power,  whilst  the  maximum  dose 
tolerated  affords  no  protection.  Two  doses  of  15 
mg. /kg.  (half  the  tolerated  dose)  and  two  of  7*5 
mg. /kg,  of  “  flumerin  ”  are  effective  in  healing,  but 
one  fourth  of  the  tolerated  dose  is  much  less  effective; 
it  has  no  sterilising  or  protective  power.  Sodium 
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j-mercuribis-3-nitronaphthalene-8-carboxylate  shows 
no  healing  power  in  two  doses  of  25  mg. /kg.  and  two 
of  50  mg, /kg.  (half  the  tolerated  dose)  and  it  has  no 
sterilising  or  prophylactic  properties. 

L.  C.  Baker. 

Toxicity  of  lead  compounds.  F,  Bischoff, 
I,.  C.  Maxwell,  R.  D.  Evans,  and  F.  R.  Nuzum 
(J.  Pharm.  Exp.  Ther.,  1928,  34,  85 — 109). — Details 
are  given  for  the  preparation  of  colloidal  suspensions 
of  various  lead  compounds  by  adding  the  sodium  salt 
of  the  particular  anion  required  to  a  solution  of  lead 
chloride  containing  1*5 — 2*0%  of  gelatin.  The 
toxicity  of  lead  given  intravenously  to  rabbits  depends 
entirely  on  the  form  of  lead  and  four  groups  may  be 
distinguished.  Most  toxic  is  ionic  lead  such  as 
colloidal  lead  hydroxide,  metallic  lead,  and  lead 
glycerophosphate,  oleate,  and  stearate,  for  which  the 
lethal  dose  is  3—10  mg. /kg.  body- weight.  To  pro¬ 
duce  a  fall  in  haemoglobin  comparable  to  that  pro¬ 
duced  by  a  dose  of  ionic  lead,  two  to  four  times  that 
dose  of  colloidal  lead  oxychloride,  oxycarbonate,  or 
carbonate  is  necessary,  4—16  mg.  being  the  lethal 
dose.  Lead  tetraethyl  and  lead  triethyl  chloride 
produce  only  a  very  slight  fall  in  haemoglobin  even 
when  the  lethal  dose,  which,  except  in  pregnancy, 
for  lead  tetraethyl  is  of  the  same  order  as  for  lead  oxy¬ 
carbonate  and  for  lead  triethyl  chloride  as  for  ionic 
lead,  is  approached.  Tri-  and  di-lead  phosphate  and 
lead  sulphide  do  not  appear  to  affect  the  red  cells  nor 
does  the  first  appear  to  be  toxic.  Lead  phosphate 
and  ionic  lead  are  practically  removed  from  the 
blood-stream  in  2  hrs.  Colloidal  lead  phosphate  and 
load  tetraethyl  seem  suitable  for  trial  in  cancer 
therapy,  L.  C.  Baker. 

Toxicology  ol  bismuth.  R.  Fabre  and  M. 
Picon  (J.  Pharm.  Chim.,  1928,  [vii i],  8,  249—258, 
29? — 308) . — The  distribution  of  bismuth  in  the 
organism  after  intramuscular  and  intravenous  injec¬ 
tion  of  an  oil  solution  of  bismuth  camphocarbonate 
into  dogs  and  rabbits  has  been  examined.  The 
method  of  destruction  of  the  organs  for  bismuth 
determination  is  given  and  colorimetric  and  micro- 
electrolytic  methods  for  the  determination  of  bismuth 
are  described  and  compared.  Whatever  method  of 
injection  is  used  most  of  the  bismuth  is  found  in  the 
liver  and  kidneys  and  a  notable  proportion  is  present 
in  the  blood.  The  salivary  secretion,  teeth,  and  hair 
contain  considerable  amounts  and  evidently  act  as 
auxiliaries  to  the  usual  methods  of  elimination, 
especially  in  animals  in  which  perspiration  does  not 
play  a  large  part.  The  brain  retains  only  a  small 
amount  of  bismuth  even  after  long  treatment. 

E.  H.  Sharples. 

Structure  and  enzyme  reactions,  VII.  The 
system  glycogen-amylase-liver  tissue,  S.  J. 
Przyleoici  and  J,  W6jcik  (Biocliem.  J.,  1928,  22, 
1302— 1306)  —Liver  tissue  has  an  exceptionally  high 
adsorptive  action  on  glycogen  which,  as  in  the  case 
of  egg-white,  is  reversible,  elution  taking  place  when 
the  concentration  of  glycogen  in  solution  falls.  The 
addition  of  protein  to  the  system  glycogen-amylase 
retards  but  does  not  inhibit  the  reaction  of  glycogen* 
olysis.  The  biological  reaction  is  :  adsorbed  glyco- 
gen^=free  glycogen  dextrose.  S.  S.  Zilva. 


Inter-relation  of  hydrogen-ion  activity  and 
concentration  of  salt  in  the  activation  of  pan¬ 
creatic  amylase.  H.  C.  Sherman,  M.  L.  Cald¬ 
well,  and  M.  Adams  (J.  Ainer.  Chem.  Soc.,  1928,  50, 
2529—2535). — The  above  inter-relation  was  investig¬ 
ated  for  pancreatic  amylase  in  presence  of  buffers  of 
sodium  phosphate,  which  salt,  like  sodium  sulphate, 
does  not  influence  the  activity.  The  optimum 
hydrogen-ion  activity  depends  on  the  nature  and 
concentration  of  the  salt,  or  salts,  present.  It 
decreases  with  increasing  salt  concentration  until  the 
latter  reaches  a  certain  value  depending  on  the 
nature  of  the  salt,  beyond  which  the  activity  is 
practically  uninfluenced.  Sodium  salts  and  potass¬ 
ium  chloride  were  used.  S.  K.  Tweedy. 

Influence  of  concentration  of  neutral  salt  on 
the  activation  of  pancreatic  amylase.  H.  C. 
Sherman,  M.  L.  Caldwell,  and  M.  Adams  (J.  Amer. 
Chem.  Soc.,  1928,  50,  2535—2537). — The  optimum 
concentrations  for  certain  sodium  salts  and  potassium 
chloride  together  with  the  corresponding  optimum 
hydrogen-ion  activities  for  pancreatic  amylase  are 
recorded.  The  activity  of  pancreatic  amylase  is 
favoured  by  more  acid  solutions  in  the  presence  of 
those  salts  which  must  be  present  in  higher  con¬ 
centrations  to  produce  complete  activation. 

S.  K.  Tweedy. 

Quantitative  comparison  of  the  influence  of 
neutral  salts  on  the  activity  of  pancreatic 
amylase,  H.  C.  Sherman,  M.  L.  Caldwell,  and 
M.  Adams  (J.  Amer.  Chem.  Soc.,  1928,  50,  2538— 
2543). — This  comparison  was  made  in  the  presence 
of  chlorides  of  sodium,  potassium,  and  lithium  and 
several  sodium  salts,  each  at  its  optimum  concentration. 
The  anions  have  much  more  influence  than  the 
cations.  If  sodium  sulphate,  or  more  especially 
sodium  nitrate,  is  added  to  amylase  containing 
sodium  chloride,  the  activity  of  the  enzyme  is  dimin¬ 
ished  to  an  extent  which  increases  as  the  concen¬ 
tration  of  the  added  salt  is  increased.  The  salt 
concentration  necessary  for  producing  the  optimum 
hydrogen -ion  activity  seems  to  be  independent  of  the 
concentration  of  the  enzyme  solution  and  of  the 
starch  present  (2—4%).  The  presence  of  a  neutral 
salt  is  essential  to  the  activity  of  pancreatic  amylase ; 
its  effect  may  be  due  to  some  influence  on  the  colloidal 
state  of  the  enzyme,  since,  except  in  the  case  of 
sodium  sulphate,  those  neutral  salts  having  the  most 
favourable  influence  on  the  activity  are  also  the  most 
effective  precipitating  agents  for  proteins.  In  all 
probability  the  effect  is  the  result  of  a  specific  reaction 
between  the  enzyme  and  the  salt  rather  than  of 
the  influence  of  salt  on  the  total  ionic  strength 
and  activity  of  the  solution.  8.  K.  Tweedy. 

Complement  of  the  amylases.  VI.  H.  Brings- 
heim,  J,  Bondi,  and  E.  Thilo  (Biocliem.  Z.,  1928, 
197,  143 — 151).— In  order  that  proteins  may  become 
energetic  activators  of  the  amylases  it  seems  to  be 
necessary  for  the  proteins  to  undergo  digestion  with 
trypsin.  W.  McCartney. 

Glycogenase  in  fish  muscle,  I,  T.  Oya  and 
K.  Shbiada  (J.  Imp.  Fish.  Inst.  Tokyo,  1926,  22, 
24 — 28). — The  action  of  glycogenase  in  muscle  of 
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Scomber  japonicus ,  Paralichthus  olivaceus ,  and  Pagro- 
mnms  mayor  is  optimal  at  jpJ£  7. 

Chemical  Abstracts. 

Specific  nature  of  invertase.  E.  Weidenhagen 
(Z.  Ver.  dent.  Zucker-Ind.,  1928,  406— 418).— The 
sucrose-splitting  enzymes  in  Aspergillus  oryzce  (the 
source  of  taka -diastase),  .4.  niger,  Penicillium  glaucum, 
and  pigs  intestine  are  all  capable  of  decomposing 
raffinose  into  melibiose  and  laevulose  at  rates  which 
arc  of  the  same  order  as  those  observed  in  the  hydrolysis 
of  sucrose.  There  are  therefore  no  grounds  for  assum¬ 
ing  that  the  invertase  of  taka-diastase  or  the  other 
materials  mentioned  represents  a  different  type 
(gluco-invertase)  from  that  present  in  yeast  (fructo- 
invertase).  J.  H,  Lane. 

Hydrolysis  of  sucrose  by  enzymes,  R, 
Weidenhagen  (Z.  Ver.  dent,  Zucker-Ind.,  1928, 
539 — 542). — A  more  detailed  account  of  work  already 
published  {this  voL,  1157), 

Preparation  of  substance  taking  part  in  the 
enzymic  decomposition  of  dextrose  to  lactic 
acid  (Meyerhof's  M  activator  M).  E.  Brenius 
and  S.  Profile  (Z,  physiol,  Chem.,  1928,  178,  104— 
168). — A  strain  of  top-yeast,  treated  according  to 
Meyerhofs  method  (A.,  1927,  590),  yielded  no  sub¬ 
stance  capable  of  forming  lactic  acid  from  dextrose 
unless  autolysis  of  the  yeast  was  previously  carried 
Out  in  presence  of  dextrose.  A  second  strain  of 
bottom-yeast,  however,  did  not  need  this  preliminary 
treatment.  The  explanation  of  the  difference  is 
uncertain.  A  solution  of  the  “  activator  ”  was  found 
to  possess  undiminished  activity  after  dialysis. 

E.  K.  Callow. 

Succinoxidase.  II.  Influence  of  phosphate 
and  other  factors  on  the  action  of  succinode- 
hydrogenase  and  the  fumarase  of  liver  and 
muscle,  P.  W.  Clutterbuck  (Biochem.  J.,  1928, 
22,  1193 — 1205  ;  cf.  A.,  1927,  693). — The  fumarase 
activity  of  rabbit’s  liver  pulp  is  about  eight  times  that 
•of  the  same  weight  of  muscle  pulp.  An  amount  of  the 
•enzyme  with  an  activity  approximately  equal  to  that 
of  the  tissue  pulp  itself  can  be  removed  from  liver  or 
muscle  by  steeping  in  water  or  0*25%  saline  solution. 
Succinodehydrogenase  could  not  be  detected  in  these 
extracts,  possibly  because  it  became  inactivated  in 
the  manipulation.  After  this  extraction  a  further 
quantity  of  fumarase  equal  in  activity  to  about  six 
times  the  original  pulp  can  be  obtained  from  the 
muscle  residue,  but  not  from  the  liver  residue,  by 
elution  with  M /15-phosphate.  0 *0523/- Phosphate 
activates  fumarase  from  muscle  and  liver,  but  not 
s ucci nodehydrogenase ,  The  temperature  coefficient 
for  fumarase  activity  of  liver  pulp  is  2 — 2*4,  and  of 
muscle  pulp  1 — 4,  but  the  coefficient  of  the  aqueous 
extract  of  the  latter  tissue  is  nearer  normal.  Sodium 
chloride  inhibits  the  action  of  succinodehydrogenase 
considerably,  but  of  fumarase  only  slightly.  Sodium 
fluoride  inhibits  the  action  of  fumarase  considerably. 
The  presence  of  fumarase  has  been  detected  in  the 
muscle  of  Pecien  maximus  and  Anodonia  cygnea ,  but 
not  in  baker’s  yeast.  It  was  present  in  the  corpuscles 
but  absent  from  the  serum  of  fresh  defibrinated  blood, 
A  very  active  fumarase  solution  is  obtained  by  pre¬ 
cipitating  the  phosphate  extract  of  washed  muscle  with 


ammonium  sulphate,  filtering,  and  dialysing  the 
solution  of  the  precipitate,  S.  S.  Zilva. 

Specificity  of  the  dehydrases.  Separation  of 
the  citric  acid  dehydrase  from  liver  and  of  the 
lactic  acid  dehydrase  from  yeast,  E.  Berniieim 
(Biochem.  J.,  1928,  22,  1178— 1192).— The  finely- 
minced  liver  tissue  is  extracted  with  acetone  and 
dried  in  a  vacuum.  The  dried  powder  is  extracted  with 
water,  the  extract  is  dialysed  and  precipitated  by 
half  saturation  with  ammonium  sulphate,  leaving  the 
haemoglobin  in  solution,  and  the  active  precipitate  is 
finally  dissolved  in  water,  A  further  yield  of  the 
enzyme  can  be  obtained  from  the  haemoglobin  solution 
by  fully  saturating  with  ammonium  sulphate.  The 
citric  acid  dehydrase  thus  prepared  did  not  act  with 
the  sodium  salts  of  the  following  acids  as  donators  : 
succinic,  malic,  fumaric,  lactic,  tartaric,  formic, 
glutamic,  maleic,  acetic,  cc-hydroxybutyric,  oxalic, 
saccharic  acids,  or  with  acetaldehyde.  It  also  did 
not  utilise  aeonitie  acid  as  a  donator,  but  this  com¬ 
pound,  like  citric  acid ,  is  capable  of  inhibiting  the 
citric  acid-enzyme  system  beyond  certain  concentra¬ 
tions. 

The  lactic  acid  dehydrase  was  prepared  by  treating 
baker’s  yeast  with  acetone,  extracting  the  zymin  thus 
obtained  with  M jl 5-disodium  hydrogen  phosphate 
for  4  hrs.,  and  dialysing  the  active  solution  against 
distilled  water.  The  enzyme  is  specific  for  lactic  and 
a- hydroxy  butyric  acids.  The  following  did  not  act 
as  hydrogen  donators  :  (3-hydroxy  butyric,  malic, 
maleic,  formic,  citric,  glutamic,  succinic,  fumaric, 
oxalic,  acetic,  tartaric,  and  pyruvic  acids  and  acet¬ 
aldehyde  and  dextrose.  Pyruvic  acid  is  the  product 
of  the  action  of  the  enzyme  on  lactic  acid,  but  not  on 
a -hydroxy butyric  acid.  Pyruvic,  oxalic,  and  lactic 
acids  inhibit  the  action  of  the  dehydrase.  Oxygen 
could  not  replace  methylene-blue  as  a  hydrogen 
acceptor,  nor  did  the  enzyme  produce  pyruvic  acid 
when,  instead  of  the  dye,  xanthine  oxidase,  hypo- 
xanthine,  and  a  concentrated  solution  of  peroxidase 
were  added  to  the  system  and  oxygen  was  bubbled 
through  the  solution  for  several  hours  at  37°. 

S.  S.  Zilva. 

Dehydrogenation  of  lactic  acid.  A.  Hahn,  E. 
Fischbach,  and  W.  Haarman  (Z.  Biol.,  1928,  88, 
89 — 90), — Washed,  minced  muscle  in  presence  of 
methylene-blue  as  hydrogen  acceptor  was  able  to 
dehydrogenate  lactic  acid  to  pyruvic  acid.  Scmi- 
carbazide  was  used  to  protect  the  pyruvic  acid  from 
further  oxidation  by  the  formation  of  semicarbazone. 
The  pyruvic  acid  was  finally  isolated  and  weighed  as 
the  phenylhydrazone.  J,  H.  Berkinshaw. 

Dehydrogenation  of  malic  acid.  A.  Hahn  and 
W.  Haarman  (Z,  Biol.,  1928,  88,  9 1 — 92) , — Washed 
muscle  in  presence  of  methylene* blue  was  shown  to 
dehydrogenate  malic  to  oxalacetic  acid,  which  was 
isolated  as  the  semicarbazone.  On  hydrolysis  of  the 
latter  the  free  acid  formed  lost  carbon  dioxide,  giving 
pyruvic  acid,  which  was  isolated  as  the  phenyl- 
hydrazone.  J,  H.  Birkin s haw . 

Influence  of  intravenous  injections  of  hepato- 
catalase  on  the  catalase  and  anticatalase  content 
of  rabbit  tissues.  I.  Catalase  and  anticatalase 
^  lent  ^  in  i'i  ^ii^1 31"*  ~i.  r"*  3l.  f , 
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L.  G,  Belkina,  L.  L.  Kremlev,  and  R.  V.  Falk. 
II.  Changes  in  the  catalase  and  anticatalase 
content  of  blood  and  tissues  following  injection 
of  massive  doses  of  catalase  into  the  blood. 

L.  G.  Beliona  and  L.  L.  Kremler  {Zlmr.  Exp.  Biol. 
Mod.,  1928,  8,  322—328,  329—341).—!.  Considerable 
variations  are  observed.  The  order  of  catalase  con¬ 
tent  is  :  blood,  kidney,  liver,  spleen,  lungs,  heart, 
brain,  muscles.  The  order  of  antieatalase  content  is 
nearly  the  same. 

II.  The  injected  catalase  disappears  completely  in 
3  hrs.  The  catalase  accumulates  chiefly  in  the 
kidneys  and  muscles.  Antieatalase  changes  are  not 
parallel  with  catalase  changes. 

Chemical  Abstracts. 

Oxidising  enzymes.  X.  Relationship  of 
oxygenase  to  tyrosinase.  M.  W.  Onslow  and 

M.  32.  Robinson  (Biochem.  J.,  1928,  22,  1327—1331). 

—The  view  of  Pugh  and  Paper  (this  voL,  202)  that, 
since  tyrosinase  has  all  the  properties  ascribed  by 
Onslow  to  oxygenase,  it  seems  unnecessary  to  retain 
the  term  oxygenase,  is  opposed.  S.  S.  Zilya. 

Tyrosinase  of  Beta  vulgaris .  R.  Weibenhagen 
and  F.  Heinrich  (Z.  Ver.  deut.  Zucker-Ind.,  1928, 
499 — 538). — The  tyrosinase-tyrosine  reaction  is  best 
followed  by  the  disappearance  of  tyrosine  as  deter¬ 
mined  by  the  bromine  absorption  method  of  Paper 
and  WonnalL  Haehn  and  Stem's  rapid  modification 
(A.,  1927,  099)  is  not  trustworthy,  but  the  following 
gives  good  results.  The  test  portion  is  heated  with 
acetic  acid,  made  alkaline  without  filtration,  kept  for 
1  day,  re-acidified,  and  the  necessary  potassium 
bromide  added.  On  filtration  a  water-white  liquid  is 
obtained,  in  which  the  tyrosine  can  be  readily  deter¬ 
mined.  The  tyrosinase-tyrosine  reaction  is  not 
i mini o locular,  the  velocity  coefficient  usually  in¬ 
creasing  with  time.  The  velocity  increases  from 
pn  5  to  8  in  phosphate-buffered  solutions.  Borate 
buffers  are  unsuitable,  as  strong  acidity  is  developed 
by  boric  acid  in  presence  of  dihydroxy  phenylalanine, 
the  first  product  of  the  reaction.  Phosphate  buffers 
exert  an  inhibiting  effect  at  concentrations  much 
above  31/15.  Tyrosinase  is  inactivated  by  heating 
in  solution  for  5 — 10  min.  at  70 — 80°,  and  slightly 
weakened  in  7  hrs.  at  30°.  The  reaction  proceeds 
more  slowly  at  40°  or  30°  than  at  20°  ;  in  the  former 
case  the  velocity  coefficient  decreases  with  time, 
indicating  probable  destruction  of  enzyme.  The 
relative  velocity  is  greater  with  low  concentrations 
of  substrate,  but  not  in  strict  proportion,  and  at  the 
highest  concentration  employed,  GT%  of  tyrosine, 
the  coefficient  decreased  with  time.  The  time  value 
for  tyrosinase  is  defined  as  the  time  taken  to  bring 
about  the  disappearance  of  50  mg,  of  tyrosine  from  a 
solution  containing  100  mg,  in  200  c.c.  of  phosphate 
buffer  of  6*SL  Beet  tyrosinase  cannot  be  purified 
by  precipitation  by  alcohol,  or  by  adsorption  on 
kaolin  or  alumina.  It  is  precipitated  with  the 
proteins,  but  damaged  by  the  use  of  metallic  salts  or 
tannin  for  this  purpose.  Precipitation  with  phos- 
photungstic  acid  4*4),  rapid  separation  and  washing 
of  the  precipitate,  and  elution  with  very  dilute 
ammonia  (pR  7*5—8)  gives  a  7*5-fold  increase  in 
activity  calculated  on  the  dry  matter,  with  a  45% 


loss  of  total  activity.  Better  results  are  obtained  by 
treating  beet  slices  with  the  phosphotungstic  acid, 
and  after  washing  and  pulping,  treating  with  dilute 
ammonia,  evaporating  in  a  vacuum,  and  dialysing. 
This  treatment  gives  a  forty-fold  increase  in  the 
activity  of  the  preparation.  It  is  essential  to  use  fresh 
material,  and  the  use  of  rootlets  from  seed  germinat¬ 
ing  in  sand  is  recommended.  The  sap  from  these 
after  dialysis  shows  a  higher  tyrosinase  activity  than 
the  raw  sap,  apparently  owing  to  removal  of  in¬ 
hibiting  impurities,  E.  E.  Day. 

Stalagmometric  determination  of  lipases. 
B.  J.  Krug  swan  (Natuurwetensch .  Tijdschr.,  1928, 
10,  137— 144).— The  apparatus  and  method  of  liona 
and  Michaelis  (A.,  1911,  ii,  302)  have  been  modified 
to  permit  of  quicker  and  more  accurate  determination 
of  lipase.  An  examination  of  the  hydrolysis  of 
tributyrin  by  lipase  from  the  middle  intestine  of  the 
snail,  Helix  pomalia,  showed  that  at  first  the  time 
required  to  hydrolyse  a  definite  quantity  of  the  fat 
was  inversely  proportional  to  the  quantity  of  enzyme 
used.  The  quantity  of  fat  hydrolysed  was  directly 
proportional  to  the  time.  Magnesium  chloride  had 
no  influence  on  the  speed  of  the  reaction  within  the 
limits  of  concentration  used.  S.  I.  Levy. 

Acceleration  of  lipase  activity  by  substances 
containing  vitamin- A.  B.  L.  Johnson  (Iowa 
State  Coll.  J.  SeL,  1928,  2,  1 45 — 1 53) . — Addition  of 
vitamin-H  concentrates  to  a  mixture  of  ethyl  butyrate, 
lipase,  and  sea  sand  greatly  increases  the  amount  of 
butyric  acid  liberated.  Sodium  oleatc  and  palmitate 
accelerate  lipase  activity.  Chemical  Abstracts. 

Metaphosphatase.  T.  Kitasato  (Biochem.  Z., 
1928,  197,  257 — 258).— Sodium  hexametaphosphate 
in  2%  solution  in  the  presence  of  T5%  of  taka- 
phosphatase  and  toluene  gives  in  68  hrs.  at  87°  a 
yield  of  20%  of  orthophosphate,  whereas  in  this 
time  a  solution  of  the  metaphosphate  alone  gives 
only  traces  of  orthophosphate.  This  change  can 
also  be  produced  by  animal  organs  (liver  and  kidney) 
and  by  yeast.  W.  McCartney, 

Action  of  rennin  on  the  proteins  of  milk.  IV. 
Enzymes  in  the  stomach  contents  of  calves  oi 
various  ages,  J.  Zaykovski,  0.  Fedorova,  and 
V.  Ivankin  (Fermentforsch.,  1928,  10,  83 — 87), — 
Pepsin  and  rennin  are  both  present  in  the  stomach 
of  embryonic  calves.  Both  are  increased  in  amount- 
after  birth,  but  pepsin  proportionately-  more  than 
rennin,  from  which  it  appears  that  rennin  and  pepsin 
are  not  identical  W.  O*  Kerhack. 

Nature  of  proteases,  I.  Behaviour  of  amino- 
and  carboxyl  groups  in  various  pepsin  prepar¬ 
ations,  J.  A.  Smorodincev  and  A.  FL  Adova  (Z. 
physiol  Chem.,  1928, 177,  187 — 200). — A  relationship 
was  found  to  exist  between  the  total  nitrogen.,  the 
ratio  of  amino-  to  carboxyl  groups,  the  amino-acid 
and  polypeptide  content,  and  the  effect  on  the  pn 
of  the  solvent  on  the  one  hand  and  the  proteoelastic 
action  of  various  pepsin  preparations  on  the  other. 
The  activity  is  directly  proportional  to  the  nitrogen, 
amino-nitrogen,  and  carboxyl  group  content.  The 
ratio  NH2/C02H  varies  from  0*75  in  strong  to  less 
than  0*5  in  weak  preparations,  the  ratio  polypeptide- 


BIOCHEMISTRY, 


1283 


COoH /amino-acid  CO*H  varies  from  2*64 — *341  in 

d*f  f  BmS 

strong  to  0*8 — 1*5  in  weak  preparations. 

J.  H.  Birkinshaw. 

Modification  of  Congo-red  method  for  deter¬ 
mination  of  pepsin.  E.  Beer  and  0.  Peczenik 
( F ermentf orsch . ,  1928,  10,  88 — 90). — A  modification 
of  the  method  of  Kawaliara  (Arch.  ges.  Physiol,, 
1924,  206,  360)  for  the  determination  of  pepsin  is 
described,  consisting  in  the  substitution  of  rose- 
bcngal  B  for  Congo-red.  A  solution  of  albumin 
coloured  by  rose-bengal  B  is  not  decolorised  by  the 
addition  of  hydrochloric  acid.  If,  however,  hydrolysis 
of  the  protein  by  pepsin  is  allowed  to  take  place,  the 
rose-bengal  becomes  decolorised  when  insufficient 
protein  is  left  to  keep  it  in  the  coloured  form.  By 
this  modification  the  time  required  for  a  determination 
is  reduced  from  16  to  2—4  lirs.  W.  O.  Kermack. 

Degradation  of  caseinogen,  serum-globulin, 
and  serum-albumin  by  dilute  alkali,  dilute  acid, 
pepsin  and  hydrochloric  acid,  and  pancreatic 
enzymes.  E,  Abderhalden  and  W.  Kroner 
(Fermentf orsch.,  1928,  10,  12 — 35).— The  hydrolyses 
have  been  followed  using  Sorensen's  for  mol  titration 
in  order  to  determine  the  degree  of  decomposition 
which  occurs  after  various  periods  of  time.  Albumin 
is  split  more  slowly  by  alkali  than  is  caseinogen  or 
serum-globulin,  N- Hydrochloric  acid  effects  no  detect¬ 
able  hydrolysis  in  the  cases  of  caseinogen  or  of  serum- 
globulin,  although  with  these  proteins  the  results  are 
complicated  owing  to  the  precipitation  of  the  proteins 
by  the  acid.  Caseinogen  is  hydrolysed  slowly  by 
pepsin  and  hydrochloric  acid,  with  the  production  of 
equal  numbers  of  free  amino-  and  of  free  carboxyl 
groups,  whilst  serum-albumin  and  especially  serum- 
globulin  are  practically  unattacked.  Caseinogen  and 
serum -globulin  are  extensively  hydrolysed  by  pan¬ 
creatic  enzymes,  whereas  serum-globulin  is  unattacked. 
Protein  previously  treated  with  pepsin  and  hydro¬ 
chloric  acid  is  more  extensively  hydrolysed  by  N- 
sodium  hydroxide  solution  than  is  untreated  protein. 
Caseinogen  after  treatment  with  trypsin  is  more 
intensively  hydrolysed  than  is  fresh  caseinogen,  but 
serum -albumin  is  not  affected  by  previous  treatment. 
The  action  of  ^-hydrochloric  acid  is  not  greater 
on  caseinogen  and  serum-albumin  after  the  action  of 
tryptic  enzymes.  Preliminary  treatment  with  pepsin 
and  hydrochloric  acid  increases  the  susceptibility  of 
all  proteins  to  tryptic  digestion,  a  phenomenon 
particularly  noticeable  in  the  case  of  serum -globulin, 
which  by  the  method  used  shows  no  evidence  of 
decomposition  by  pepsin  and  hydrochloric  acid,  or 
by  trypsin  separately.  Trypsin  is  also  effective  to 
some  extent  if  the  globulin  is  previously  treated  with 
OdiY-hydrochloric  acid  alone.  In  the  case  of  no 
protein  is  pepsin  and  hydrochloric  acid  rendered 
more  effective  by  previous  treatment  with  trypsin. 
Trypsin  causes  no  increase  in  amino-nitrogen  when 
it  acts  on  serum-albumin  or  serum-globulin  previously 
treated  for  a  considerable  time  with  iY-sodium 
hydroxide  solution  and  only  a  slight  increase  in  the 
case  of  serum-globulin,  W.  O.  Kermack. 

Action  of  erepsin  and  of  trypsin-kinase  on 
l4eucylpentaglycyl-£-tryptoplian.  E.  Abder¬ 
halden  and  H.  Siokel  (Fermentf orsch. 1928,  10, 


9 1  — 94 ) . — 1  -  j Leu  cy  Ip  e  nla  glycyl  -  i  -  iryptoph  an  is  h  ydro  - 
lysed  by  purified  erepsin  in  such  a  way  that  no 
tryptophan  is  set  free,  whereas  when  this  polypeptide 
is  acted  on  by  pure  trypsin-kinase,  tryptophan  is 
liberated.  a-Brom  o  isohexo  vl  t  e  tragly  ey  Igly  ci  ne ,  de¬ 
comp.  210°,  [a]fj  +12*21°,  is  converted  into  the  acid 
chloride  and  allowed  to  react  with  J- tryptophan  in 
dilute  sodium  hydroxide  solution  under  definite  con¬ 
ditions  with  the  formation  of  a -bromolsoh exoylpenia- 
glycyl-l-tryptophan,  and  this  is  converted  into  l-leucyl- 
pen  ta  glycyl  A-  tr  yptopha  n  by  treatment  with  liquid 
ammonia  at  the  ordinary  temperature.  This 
amorphous  polypeptide  begins  to  decompose  at  135°, 
but  has  no  definite  m.  p.,  is  precipitated  by  mercuric 
salts  and  by  phosphotungstie  acid,  and  gives  the 
biuret  reaction.  W.  O.  Kebmack. 

Action  of  erepsin  and  trypsin-kinase  on  poly¬ 
peptides  containing  d-glutamic  acid.  E.  Abder- 
halden  and  E.  Rossner  (Fermentf orsch.,  1928,  10, 
95—101), — The  three  new  polypeptides,  d-valyl-Z- 
leueylglyeyl-d- glutamic  acid,  d-alariyl-d- valy  Id¬ 
le  ucylglycyl-d- glutamic  acid,  and  Z-leucyl-cZ-alanyl-d - 
valyl-Z-lcucylglycyl-d-glutamic  acid  as  well  as  the 
phenylearbimide  derivative  of  the  last  have  been 
prepared  and  subjected  to  the  action  of  purified 
erepsin  and  of  trypsin-kinase.  The  tetrapeptide  was 
almost  completely  resistant  to  erepsin,  whilst  the 
pentapeptide  was  slightly,  and  the  hexapeptide  con¬ 
siderably,  attacked  by  that  enzyme.  All  three 
polypeptides  were  hydrolysed  by  trypsin -kinase. 
The  phenylearbimide  compound  was  not  attacked  by 
erepsin,  but  was  definitely  hydrolysed  by  trypsin  - 
kinase.  a-Brom  o  iso  valeryl  eliloride  and  Z-leueyl- 
glycylglutamic  acid  react  in  dilute  sodium  hydroxide 
solution  with  the  formation  of  a  *  bromoimvaleryl  - 1  - 
leucyl-d- glutamic  acid ,  [ajg  +16°  in  absolute  alcohol, 
which  by  the  action  of  aqueous  ammonia  is  converted 
into  d-valyl-ldeucylglycyl-d-glutamic  acid,  [*]fj  +11*4° 
in  water.  Similarly,  d-a-bromojiropionyl-d-valyld- 
leucylglycyl-d-gluiamic  acid,  [a]f}  +0-30°  in  alcohol, 
— 18*2°  in  water,  is  converted  by  aqueous  ammonia 
into  d- alanyl  -  d  -  va  lyl-l- leucylghjcyl  -  d  -  glutami c  a  c  i  d , 
[a]jj  — 10-7  ill  water,  and  d-  ct-bromoi&ohexoyl-d  - 
alanyl-d-valylA-leucylglycyl-d-glutamic  acid ,  [a]  f}  + 12*6° 
in  alcohol,  is  converted  into  \-leucyl-d-alanyl-d-valyl- 
IdeucylglycyUd-ghdamic  acid J,  [a]D  —9*5°  in  water, 
which  couples  normally  with  phenylearbimide  to 
yield  the  compound  (JMH53O10N7. 

W.  O.  Kermack. 

Proof  of  the  enzymic  nature  of  the  phenomena 
underlying  the  Ahderhalden  reaction.  E. 
Abderhalden  and  Sr  Buadze  (Fermentf orsch., 
1928,  10,  111 — 144). — Serum  dried  at  a  low  temper¬ 
ature  is  treated  with  87%  glycerol,  which  extracts  the 
enzymes  responsible  for  the  Abderhalden  reaction. 
The  enzymes  can  be  purified  by  adsorption  on  kaolin 
or  alumina  followed  by  elution  with  ammonium 
phosphate  solution.  Of  sera  from  cases  of  pregnancy 
76%  gave  extracts  shoving  the  presence  of  enzymes, 
whilst  of  other  sera  none  gave  a  positive  result. 

W.  O.  Kermack. 

Urease.  31.  Jacoby  (Fermentf orsch.,  1928,  10, 

.  1 — 1 1 ) . — 'Discussion  and  bibliography. 

W.  O*  Kermack. 
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Relation  between  protein  and  urease.  1, 
Ishibashi  (Bul.  ScL  Fak.  Terkult.  Kjusu,  1928,  2, 
287 — 291). — Pepsin  and  trypsin  produce  from  urease 
some  amino-acid,  and  the  activity  of  the  urease  is 
diminished,  although  not  proportionally.  Urease  is 
closely  related  to  proteins.  Chemical  Abstracts. 

Influence  of  structure  on  the  kinetics  of  des- 
molases.  I.  Uricase,  Systems  uricase-uric 
acid-active  and  inactive  charcoal  or  protein. 

8.  J.  von  Przylecki  (Z.  physiol.  Cliem.,  1928,  178, 
19— 38).— See  this  vol.,  1055. 

Enzymes  and  biocatalysts  in  relation  to  adapt- 
ation  and  inheritance.  I.  Effect  of  iron-con¬ 
taining  media  on  yeast.  H.  von  Euler  and  E. 
Eriksson  (Z.  physiol.  Cliem.,  1928,  178,  39 — 51). — 
Yeast  was  grown  in  media  containing  iron  as  ferrous 
sulphate,  and  the  iron  and  the  amino-,  peptide-, 
and  cyclic  nitrogen  contents,  rate  of  fermentation, 
rate  of  reduction  of  methylene- blue,  and  oxygen 
absorption  were  measured.  By  growth  in  a  succession 
of  media  containing  ferrous  sulphate  the  iron  content 
of  the  yeast  was  raised  to  0*04%.  The  rate  of  reduc¬ 
tion  of  methylene-blue  and  the  oxygen  absorption 
decreased  with  increasing  iron  content.  A  decrease 

■o  * 

in  the  peptide-nitrogen  appeared  to  take  place,  but 
was  not  definitely  established.  The  rate  of  reduction 
of  methylene-blue  by  normal  yeasts  treated  with 
sulphur,  hydrogen  sulphide,  or  thiolactic  acid  was 
little  affected.  R.  K.  Callow. 

Yeast  amylase.  A.  Gottschalk  (Z.  physiol. 
Chem.,  1928,  178,  139—147;  cf.  A.,  1920,  759).— 
A  juice  poor  in  co-zymase,  prepared  by  maceration  of 
dried  yeast,  fermented  glycogen  very  slowly  in 
comparison  with  dextrose,  showing  that  glycogen 
requires  a  relatively  larger  quantity  of  co -zymase. 
On  the  other  hand,  a  juice  rich  in  co-zymase,  prepared 
by  maceration  of  dried  yeast  with  an  extract  of  yeast 
by  hot  water,  fermented  glycogen  more  rapidly,  but 
still  at  a  lower  rate  than  dextrose.  The  results  were 
affected  by  the  concentration  of  carbohydrate  and  by 
the  age  of  the  yeast.  The  induction  period  of  the 
glycogen  fermentation  was  longer.  The  aqueous 
extract  supplies,  in  addition  to  co-zymase  for  the 
fermentation  of  the  hexoses  from  glycogen,  an 
activating  agent  for  the  action  of  the  amylase. 
The  amylase,  as  previously  shown  (loc.  cit.)}  is  ex¬ 
tracted  with  difficulty  from  yeast,  and  the  addition 
of  a  little  of  the  residue  from  maceration  accelerated 
the  fermentation  of  glycogen  considerably.  Taka- 
diastase  fermented  glycogen  nearly  as  rapidly  as 
dextrose,  but  the  results  obtained  with  saliva  were 
similar  to  those  with  yeast  amylase.  Comparison 
was  made  of  the  autolysis  of  fresh  yeast  with  that  of 
yeast  the  structure  of  which  had  been  destroyed  by 
chemical  or  mechanical  treatment.  No  difference 
was  found,  and  it  was  concluded  that  the  yeast -cell 
contained  no  excess  of  diastase  adsorbed  on  the  cell- 
wall.  R.  K.  Callow. 

Second  form  of  fermentation  of  sugar  under 
the  influence  of  carbamic  acid  hydr azide  and 
tMocarhamic  acid  hydrazide.  Isolation  of  acet¬ 
aldehyde  and  glycerol.  M.  Kobel  and  A.  Tychow- 
ski  (Biochem.  Z.,  1928,  199,  218 — 229) . — Carbamic 


acid  hydrazide  and  tMocarhamic  acid  hydrazide 
were  used  as  interceptors  of  acetaldehyde  in  the 
second  form  of  fermentation;  yields  of  acetaldehyde 
up  to  15%  of  the  theoretical  were  attained.  Acet¬ 
aldehyde  and  glycerol  were  formed  in  equivalent 
amounts.  Where  the  sulphur  content  of  the  mash 
prevented  a  direct  determination  of  the  glycerol  by 
tiie  original  Zeisel-Fanto  method  the  isopropyl 
iodide  was  absorbed  in  pyridine.  The  pyridine 
solution  was  treated  with  silver  nitrate  solution, 
strongly  acidified  with  nitric  acid,  and  boiled  for 
2 — 3  hrs.  Tlie  excess  of  silver  in  solution  was  then 
determined  by  Volhard’s  method. 

J.  H.  Rirkinshaw. 

Supposed  interception  of  methylglyoxal  in 
alcoholic  fermentation.  C.  Neuberg  and  M. 
Kobel  (Biochem.  Z.,  1928,  199,  230—231), — 

Kosiytschev  and  Soldatenkov  (this  vol.,  923)  have 
now  retreated  from  their  original  position  with 
regard  to  the  isolation  of  methylglyoxal  as  the 
disem icarbazone,  but  still  claim  the  isolation  of 
pyruvic  acid  as  the  semiearbazone.  This  has  been 
anticipated  b}r  several  authors. 

J.  H.  Birtonshaw. 

Difference  between  the  processes  of  alcoholic 
fermentation  and  of  acetaldehyde  dismutation. 
C.  Neubbrg  and  E.  Simon  (Biochem.  Z.,  1928,  199, 
232 — 247). — Boiled  suspensions  of  acetic  bacteria 
capable  of  producing  strong  dismutation  (B.  asetndens 
and  B.  ; pasteurianum )  were  quite  unable  to  replace 
co- zymase.  When  the  suspension  was  added  to  a 
system  of  washed  dried  yeast  (apo-zymase)  and 
dextrose  no  fermentation  occurred  until  co-zymase 
was  added.  Thus  the  view  of  Euler  and  Myrback 
(A.,  1927,  484)  that  the  initiator  of  fermentation 
(eo- zymase)  and  the  agent  causing  dismutation  of 
acetaldehyde  are  of  the  same  nature  is  not  sub¬ 
stantiated.  J.  H.  Birionshaw. 

Co-zymase  and  its  determination.  K.  Myr¬ 
back  (Z.  physiol.  Chem.,  1928,  177,  158 — 169). — 
Recent  work  casting  doubt  on  the  existence  of 
Harden’s  co- zymase  is  criticised.  According  to  the 
author  the  essentials  for  cell-free  fermentation  are  : 
the  enzyme  system  (apo-zymase) ;  inorganic  phos- 
phate ;  small  amounts  of  hexosediphosphate ;  co¬ 
zymase  ;  a  suitable  acidity.  For  quantitative 
measurements  of  fermentation  velocity  the  experi¬ 
ments  must  be  carried  out  at  constant  temperature 
and  the  vessels  shaken.  J.  H.  Birkinshaw. 

Mechanism  of  enzyme  action,  II.  Action  of 
ethylene.  F.  F.  Nord  and  K.  W.  Franks  (J.  Biol. 
Chem.,  1 928,  79,  27 — 51 ) . — Treatment  of  a  zymase 
solution  (which  could  be  preserved  in  the  cold  with 
unimpaired  activity  for  65  days),  or  of  yeast  suspen¬ 
sions  with  ethylene  caused  an  increase  in  the  ability 
to  ferment  dextrose ;  in  the  latter  case  the  increase 
was  observed  after  contact  with  ethylene  during  1 
min.  only,  and  is  regarded  as  being  due  to  formation 
of  a  film  of  ethylene  on  the  cells  with  increasing 
permeabilitv  of  the  latter.  A  similar  increase  in  the 
activity  of  the  catalase  of  tobacco  leaves  was  found 
after  treatment  of  these  with  ethylene.  In  the 
fermentation  of  pyruvic  acid  by  yeast,  preliminary 
ethylene  treatment  increased  both  the  permeability 
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(and  hence  the  enzymic  activity  of  the  yeast)  and  its 
power  of  resisting  the  harmful  effects  of  high  con¬ 
centrations  of  the  acid.  C.  It.  Harington. 

Trehalosemonophosphoric  ester  isolated  from 
the  products  of  fermentation  of  sugars  with 
dried  yeast.  R.  Robison  and  W.  T.  J.  Morgan 
(Biochcm.  J.,  1928,  22,  1277— 1288).— The  ester 

MlHGl  +  185°  (barium  salt,  [a]Mf>1 
+  132°;  brucine  salt,  [a]G4C;1  +31°),  was  isolated  from 
the  products  of  fermentation  of  lamilose  in  presence 
of  phosphate  by  zymin  and  dried  yeast  by  fractional 
alcohol  precipitation  (30 — 70%)  of  the  aqueous 
solution  of  the  barium  salts  and  by  purification  as 
the  brucine  salt.  It  is  also  produced  by  fermentation 
of  dextrose  in  the  presence  of  phosphates.  It  is 
non-reducing  and  from  it  the  bone  phosphatase 
liberates  trehalose.  Hydrolysis  with  boiling  mineral 
acid  slowly  converts  the  ester  into  dextrose  and 
dextrosemonophosphoric  ester,  the  latter  being  still 
more  slowly  hydrolysed  to  dextrose  and  phosphoric 
acid.  Barium  dextrosemo nophosphate  was  isolated, 
but  in  a  slightly  impure  condition.  Trchalosemono- 
phosphoric  ester  is  readily  fermented  by  dried  yeast 
and  more  slowly  by  yeast  juice  and  zymin.  The 
examination  of  dried  yeast  used  in  the  fermentation 
showed  that  neither  trehalosemonophosphoric  ester 
nor  free  trehalose  was  present  in  quantities  sufficient 
to  account  for  the  amount  of  the  ester  found  in  the 
fermentation  products.  This  ester  was  not  found  in 
the  products  of  fermentation  by  yeast  juice. 

S.  S.  Zilva. 

Alcoholic  fermentation  of  sugars  by  acetic 
acid  bacteria.  C.  Neuberg  and  E.  Simon  (Bioehem. 
Z.,  1928,  197,  259— 260).— When  B.  ascendem  or 
B.  pasieuriannm  was  allowed  to  act,  under  anaerobic 
conditions,  on  a  1*2%  dextrose  solution  typical 
alcoholic  fermentation  occurred,  the  yield  of  alcohol 
amounting  to  25%  of  the  theoretical  quantity. 
Addition  of  sterile  extract  of  bottom  yeast  doubled 
this  yield.  Since  the  amounts  of  alcohol  and  carbon 
dioxide  produced  were  nearly  equivalent  and  since 
only  about  45%  of  the  unfermented  sugar  was  re¬ 
covered,  part  of  it  had  apparently  been  decomposed 
in  some  other  way.  W.  McCartney. 

Respiratory  pigment,  cytochrome,  in  bacteria. 
H.  Yaoi  and  H.  Tamiya  (Proc.  Imp.  Acad.  Tokyo, 
1928,  4,  436— 439).— The  absorption  spectra  of  the 
respiratory  pigment  cytochrome  have  been  examined 
mierospectroscopically  in  a  large  number  of  strains  of 
aerobic,  facultative  aerobic,  and  anaerobic  pathogenic 
bacteria.  The  first  class  exhibit  all  four  bands 
(a)  (614—593  gg),  (b)  (567—561  gg),  (c)  (550  gg),  and 
(d)  (532  and  521  gg),  the  second  show  only  (6)  and  (d) 
and  occasionally  (a),  whilst  the  pigment  is  absent  in 
anaerobic  bacteria.  In  addition,  in  all  strains  of 
B.  dysenteries  j  excluding  the  Shiga  bacillus,  and  in 
B.  coli,  a  new  characteristic  band  at  623 — 637  gg  was 
detected.  J.  W.  Baker. 

Formation  of  catalase  by  Bacillus  coin  0. 
Fernandez  and  T.  Garm£ndia  (Z.  Hvg.  Infekt.- 
Krankh,,  1928,  108,  329—335 ;  Chem.  Zentr.,  1928, 
i,  1783),— In  aerobic  cultures  of  B.  coli  in  synthetic 
media  containing  various  sugars  {2%}  and  amino- 
acids  (0*5%),  the  formation  of  catalase  depends  on 


the  sugar.  It  is  particularly  marked  with  laevulosc 
in  presence  of  alanine,  asparagine,  or  glycine,  and  with 
tyrosine  and  ammonium  lactate.  With  leucine, 
optimal  catalase  formation  takes  place  in  presence  of 
galactose  and  dulcitol ;  with  glutamic  acid,  in 
presence  of  sucrose.  In  anaerobic  cultures  peroxidase, 
but  seldom  catalase,  is  formed.  A.  A,  Eldridge. 

Quantitative  enzyme  measurements  with 
micro-organisms.  II.  Effect  of  some  factors 
on  the  catalase  content  of  bacteria.  A.  I. 
Yirtanen  and  A.  O.  Winter  (Bioehem.  Z.,  1928, 
197,  210 — 221). — -The  factors  considered  were  :  effect 
of  hydrogen-ion  concentration,  effect  of  concentration 
of  iron,  effect  of  different  sources  of  carbon  and 
nitrogen,  and  effect  of  aerobic  and  anaerobic  growth. 
Inconclusive  results  were  obtained  as  regards  the 
effect  of  concentration  of  iron,  but  catalase  formation 
by  B.  coli  is  independent  of  the  other  factors.  The 
great  decrease  in  the  catalase  content  of  bacteria 
grown  in  media  containing  dextrose  is  due  to  destruc¬ 
tion  of  the  catalase  resulting  from  the  formation  of 
acid.  No  agreement  could  be  found  with  the  general 
view  that  the  catalase  content  of  cells  grown  under 
aerobic  conditions  is  greatly  increased, 

W.  McCartney. 

Sulphate-reducing  bacteria  in  Californian  oil 
waters.  R.  Game  and  B.  Anderson  (Zentr.  Bakt. 
'Par.,  1928,  II,  73,  331—338;  Chem.  Zentr.,  1928,  i, 
1783). 

Oxidations  by  Bacterium  xylinmn .  I.  Form¬ 
ation  of  dihydroxyacetone  from  glycerol.  K. 
Bern haijer  and  K.  Schon  (Z.  physiol.  Chem.,  1928, 
177,  107 — 124). — A  bacterium  resembling  B.  xylinum 
can  convert  quantitatively  glycerol  into  dihydroxy¬ 
acetone.  In  order  to  prevent  mould  contaminations, 
it  was  found  advisable  to  acidify  the  medium.  Acetic 
acid  was  found  to  be  superior  to  formic,  propionic, 
and  butyric  acids  for  this  purpose,  the  best  concentra¬ 
tion  being  0*02 — 0-03AC  The  process  gives  the 
highest  yields  when  the  medium  is  in  shallow  layers 
(1 — 2  cm.)  and  contains  not  more  than  6 — 8%  of 
glycerol.  J.  H.  Birkinshaw. 

Biochemical  nature  of  II,  paratyphasus  JB.? 
Schottmuller,  and  II.  enter  itidis,  Breslau,  and  a 
new  differentiating  medium  for  these.  M.  N, 
Fischer  and  A.  J.  Bunte  (Bioehem.  Z.,  1928,  198, 
428 — 441). —  Autoclaving  milk  or  Seitz’s  medium 
causes  the  condensation  of  amide- nitrogen  with  sugar, 
giving  a  humin-like  substance  the  nitrogen  of  which 
is  difficultly  assimilable  by  micro-organisms,  B. 
paratyphosas ,  Sc hottm filler,  being  probably  unable 
and  B.  enteritidis 3  Breslau,  able  to  assimilate  it. 

P.  W.  Clutters  uciv. 

Pyocyanine,  the  blue  colouring  matter  of 
Bacillus  pyocyaneus*  III.  Constitution  of  hemi» 
pyocyanine,  F.  Wrede  and  E.  Strack  (Z.  physiol. 
Chem.,  1928,  177,  177 — 186). — In  continuation  of 
previous  work  (A.,  1925,  i,  844)  the  authors  prepared 
a  further  quantity  of  hem ipyo cyanine  by  the  action 
of  sodium  hydroxide  solution  on  pyocyanine  and 
purified  it  by  sublimation.  It  had  m.  p.  158°  and 
the  formula  C12H8ON2.  Its  constitution  as  1  -hydroxy - 
phenazine,  was  proved  by  synthesis.  The  1 -methyl 
ether  of  pyrogallol  was  oxidised  with  lead  peroxide  in 


1280 


BRITISH  CHEMICAL  ABSTRACTS. — A 


benzene  solution  to  the  o- quin  one  and  the  latter 
treated  with  o-phenylenediamine  in  acetic  acid.  Con¬ 
densation  occurred  with  elimination  of  2  mo  Is.  of 
water,  the  monoinethyl  ether  of  1  ~ hydroxyplienazine 
being  produced.  This  was  identical  with  hemi- 
pyoeyanine  monomct hyl  ether .  It  was  demetl lylatcd 
by  hydro  bromic  acid.  J.  H.  Birkihshaw. 

Influence  of  the  medium  on  the  growth  of 
tubercle  bacilli,  V.  M.  ICulikov  and  Z.  I.  Nikol- 
skaja  (Zhur.  exp.  biol,  Med,,  1928,  8,  73 — 77).— 
Copper  ions  and  guaiacol  are  much  more  toxic  to 
tubercle  bacilli  in  an  alkaline  than  in  an  acid  medium. 

Chemical  Abstracts. 

Chemotherapy  of  tuberculosis.  I.  E.  Hesse, 
G.  Meissner,  and  G.  Quast  (Arch.  exp.  Path.  Pharm., 
1928,  135,  82— 110) —Certain  dyes  of  the  triphenyl- 
methane,  azine,  and  tliiazine  series  show  special 
affinity7  for  the  tubercle  bacillus  and  stain  the  living 
organism.  When  tested  under  particular  conditions 
certain  of  these  dyes  have  marked  bactericidal 
power.  Experiments  are  described  the  aim  of  which 
is  to  correlate  such  results  obtained  in  vitro  with  the 
chemotherapeutic  activity  of  the  dye  administered  to 
the  animal  organism.  W,  0.  Kermack. 

Influence  of  ultra-violet  radiation  on  some 
physico-chemical  and  biological  properties  of 
tuberculin.  S.  M,  Mikhailovs ia  (Zhur.  Exp.  BioL 
Med.,  1928,  9,  12— 22).—' The  of  solutions  is  shifted 
towards  the  acid  side,  and  the  surface  tension 
increases.  Chemical  Abstracts. 

Oxidation-reduction  equilibria  in  biological 
systems.  I.  Reduction  potentials  of  sterile 
culture  bouillon.  C.  B.  Coulter  (J.  Gen.  Physiol., 
1928,  12,  139 — 146). — The  time-potential  curves  of 
sterile  culture  bouillon  during  deaeration  with 
nitrogen  indicate  a  negative  drift  to  —0-060  volt  as  a 
limiting  value.  It  is  suggested  that  this  is  due  to  the 
glutathione,  from  the  chopped  meat,  acting  as  a 
catalyst  in  the  oxidation  of  the  muscle  residue  by 
molecular  oxygen.  E.  A.  Ltjht. 

Isoelectric  state  of  bouillon  containing  toxin* 
A,  S.  Raewsky  (Biochem.  Z.,  1928,  197,  8 — 13). — 
The  point  at  which  the  precipitate  of  maximum 
toxicity  is  obtained  should  not  bo  regarded  as  the 
isoelectric  point  of  the  toxin  itself,  and  the  isoelectric 
points  found  by  the  author  were  those  either  of  the 
proteins  of  the  bacillus  or  of  a  compound  of  these  with 
the  proteins  of  the  bouillon.  The  proteins  of  the 
nutrient  medium,  when  they  react  with  the  proteins  of 
the  bacilli,  displace  the  isoelectric  point  of  the  latter, 
the  degree  of  displacement  being  proportinal  to  the 
amount  of  protein  present  in  the  medium. 

W.  McCartney. 

Diphtheria  toxin.  A.  Leulier,  P.  SLdallian, 
and  J.  Gaumoxt  (Oompt.  rend.  Soc.  BioL,  1927,  97, 
1543—1545;  Oliern.  Zentr*,  1928,  i,  1973).— By 
acidification  of  the  filtrate  from  bouillon  cultures  of 
the  diphtheria  bacillus  with  hydrochloric  or  acetic- 
acid  to  pn  4—7,  a  precipitate  containing  all  the  toxic 
principle  is  obtained.  This  is  considered  to  be  a 
n tie leoprotein ;  it  contains  0  •  5—1  *  5%  P. 

A,  A.  Elbribge. 

Action  of  adrenaline.  I.  Carbohydrate  meta¬ 
bolism  of  fasting  rats*  II*  Carbohydrate  meta¬ 


bolism  of  rats  in  the  post-absorptive  state.  III. 
Utilisation  of  absorbed  dextrose.  C,  E.  Com  and 
G.  T.  Cori  (J.  BioL  Chem.,  1928,  79,  309—319,  321— 
341,  343— 355)*— I.  During  the  second  24  hrs.  of  a 
fasting  period,  the  total  glycogen  content  of  rats  is 
decreased  by  only  22  mg. ;  the  authors  explain  this 
small  deficit  on  the  basis  of  intermediary  formation  of 
sugar  from  fat  in  the  course  of  oxidation,  a  process 
distinct  from  true  glueoneogencsis  in  which  the  sugar 
newly  formed  is  stabilised  in  the  body.  Injection  of 
adrenaline  into  24 dir.  fasting  rats  produced  a  rise  in 
oxygen  consumption,  but  no  change  in  the  respiratory 
quotient ;  the  liver-glycogen  was  increased  and  the 
muscle-glycogen  decreased  by  a  more  than  equivalent 
amount.  In  view  of  the  facts  that  oral  administration 
of  lactic  acid  leads  to  increased  deposition  of  glycogen, 
and.  that  the  disappearance  of  muscle-glycogen  could 
not  be  accounted  for  by  oxidation,  it  is  thought  that 
the  action  of  adrenaline  may  involve  the  degradation 
of  muscle-glycogen  to  lactic  acid,  and  the  re-synthesis 
of  the  latter  into  liver -glycogen. 

II.  Whilst  in  the  normal  rat  in  the  post- absorptive 
state  the  glycogen  which  disappears  from  the  animal 
is  derived  partly  from  the  liver  and  partly  from  the 
muscles*  after  injection  of  adrenaline  the  whole  of  the 
glycogen  disappearing  comes  from  the  muscles,  and 
after  insulin  a  larger  proportion  comes  from  the 
liver  than  in  the  normal.  The  hyperglycemia 
following  adrenaline  administration  is  due  in  part  to 
mobilisation  of  muscle-glycogen  and  in  part  to 
diminished  utilisation  of  blood-sugar;  in  the  latter 
respect,  therefore,  adrenaline  and  insulin  are  directly 
antagonistic. 

III.  The  above  hypothesis  is  confirmed  by  the 
observation  that  rats  injected  with  adrenaline  fail  to 
utilise  as  much  dextrose  (both  by  oxidation  and  by 
conversion  into  liver -glycogen)  after  feeding  with 
dextrose  as  do  normal  animals.  The  extra  heat 
production  of  the  adrenaline-treated  rats  is  accounted 
for  entirely  by  oxidation  of  fats.  C.  R.  Harington. 

Relation  between  concentration  and  action  of 
adrenaline.  I).  Wilkie  (J.  Pliarm.  Exp.  Then, 
1928,  34,  1—14) —The  isometric  and  isotonic  response 
to  adrenaline  of  strips  of  sheeps'  carotid  arteries, 
prepared  by  cutting  5  mm.  rings  of  the  artery  longi¬ 
tudinally,  may  be  expressed  by  the  formula  Kx— 
yj(A—y)>  where  x  is  the  concentration  of  adrenaline, 
A  maximum  response,  y  response  produced,  and 
K  is  a  constant.  The  arterial  flow,  rise  in  blood  - 
pressure,  and  cardiac  frequency  are  also  fairly  well 
expressed  by  this  formula,  L.  C.  Baker. 

Action  of  insulin.  IV.  Effect  on  the  meta¬ 
bolism  of  the  tortoise.  B.  V.  Issekutz  and  F.  V. 
Vhgh  (Magyar  Orvosi  Arch.,  1928,  29,  1—7).— 
Insulin  increases  the  oxygen  consumption  and  carbon 
dioxide  production.  The  respiratory  quotient  does 
not  change.  Chemical  Abstracts. 

Action  of  insulin.  I  and  II.  H*  Handoysky 
(Arch.  exp.  Bath.  Pliarm.,  1928,  134,  324—338, 
339 — 346).— I.  Administration  of  insulin  to  rabbits 
causes  a  decrease  in  the  carbohydrate  present  in  the 
muscle  and  particularly  in  the  muscle-glycogen, 

II.  The  action  of-  insulin  is  greater  in  animals  to 
which  calcium  dithioglycollate  has  been  administered 
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than- in -untreated  animals.  It  is  suggested  that  the 
sulphydryl  group  of  insulin  plays  an  important  part 
in  its  action,  W,  0,  Kermack. 

Pancreatic  hormone  and  mineral  metabolism. 

I,  Influence  of  the  pancreatic  hormone  on  the 
excretion  of  different  urinary  constituents  (par¬ 
ticularly  inorganic  salts)  by  normal  and  by 
pancreas-diabetic  dogs.  S.  Takexjchi  (Tohoku 

J.  Exp.  Med.,  1928,  10,  388 — 407). — Subcutaneous 
injection  of  pancreatic  hormone  into  dogs  increased 
the  daily  excretion  of  chlorine,  potassium,  and 
nitrogen.  In  two  depanereatisecl  dogs  the  daily 
quantity  of  urine,  phosphorus,  chlorine,  calcium, 
magnesium,  potassium,  sodium,  nitrogen,  sulphate, 
and  sodium /potassium  ratio  were  decreased  and  the 
phosphoric  acid  /nitrogen  ratio  was  increased  by 
injection  of  the  hormone.  Chemical  Abstracts. 

Relation  between  hormonal  and  enzymic 
phenomena  in  the  mechanism  of  regulation  of 
the  carbohydrate  metabolism.  V.  A.  Rngel- 
hardt  and  A.  N.  Parsbin  (Zhur.  exp.  biol.  Med., 
1928,  8,  573 — 580), — Fatal  doses  of  insulin  caused  an 
average  increase  of  only  10%  in  the  blood-amylase. 

Chemical  Abstracts. 

Physiological  changes  of  the  inner  secretion 
of  the  pancreas.  I.  Proof  of  the  existence  of  a 
physiological  insulinaemia.  II.  Vagus  as  nerve 
inducing  insulin  secretion.  III.  Hole  of  the 
nervous  system  in  regulation  of  physiological 
insulinsemia.  J.  La  Barre.  IV,  Hy  per  insulin- 
aemia  after  hyperglycsemia  caused  by  injection 
of  dextrose.  V.  Hyp  er  insulin®  mi  a  after  in¬ 
jection  of  adrenaline.  E.  Zunz  and  J.  La  Barre 
(Arch.  Int.  Physiol.,  1927,  29,  227—290 ;  Cliem. 
Zentr.,  1928,  I,  1785). 

Hormonal  action  of  dextrose  on  production 
of  insulin.  E.  Geiger  (Arch.  exp.  Path.  Pharm., 
1928,  134,  317— 323).— A  sodium  chloride  or  urea 
solution  isotonic  with  60%  dextrose  solution  is  as 
effective  as  the  latter  in  stimulating  the  production 
of  insulin  by  the  pancreas.  The  conclusions  of 
Grafe  and  Meythaler  (A.,  1927,  1115;  cf.  this  vol., 
925)  that  dextrose  specifically  stimulates  the  pro¬ 
duction  of  insulin  is  not  rigorously  proved.  This 
conclusion  is  supported  by  the  fact  that  if  dextrose 
is  administered  in  a  concentration  isotonic  with 
blood  no  stimulation  of  insulin  production  is  apparent. 

W.  0.  Kermack. 

Destructive  action  of  heat  on  insulin  solutions. 
A.  Keogh  and  A.  M.  Hemmingsen  (Biochcm.  J.,  1928, 
22,  1231 — 1238).— The  destruction  of  insulin  at  a 
constant  temperature  follows  fairly  well  the  law  of 
unimolecular  reactions.  The  relation  of  rate  of 
destruction  to  temperature  can  be  expressed  by  the 
formula  of  Arrhenius.  The  critical  thermal  incre¬ 
ment  amounts  to  28,300.  The  rate  of  destruction  is 
not  appreciably  altered  by  changes  in  the  Pn  between 
2  and  4.  '  8.  3.  Zulya. 

Behaviour  of  the  urinary  C  :  N  quotient  follow¬ 
ing  parenteral  administration  of  extract  of  the 
anterior  lobe  of  the  pituitary  body.  A,  A.  Gold- 
bloom  (Biochcm.  Z.,  1928,  197,  20 — 30). — The  chief 
effect  produced  is  a  limitation  of  the  oxidations,  but 


the  extract  also  has  a  certain  liyperoxidising  function. 
Almost  always  there  is  increase  in  the  amount  of 
dysoxi disable  carbon  in  the  urine,  whilst  the  nitrogen 
generally  increases  in  amount  with  small  doses  but 
decreases  with  large  ones.  W.  McCartney. 

Carbon-  and  oxidation-quotients  of  urine  after 
injection  of  iS  praephysone. "  A.  A.  Goldbloom 
(Biochcm.  Z.,  1928,  199,  202 — 206). — Rabbits  receiv¬ 
ing  a  daily  subcutaneous  injection  of  praephysone  ” 
(extract  of  anterior  lobes  of  the  pituitary  correspond¬ 
ing  to  0-66  g.  of  fresh  organ)  showed  a  general  increase 
in  both  carbon-  and  oxidation-quotients,  blit  the 
increases  were  irregular.  J.  H.  Birkinshaw. 

[Lack  of]  effect  of  pituitary  preparations  on 
phosphorus  and  calcium  metabolism.  F.  Naka- 
zawa  (Biocliem.  Z.,  1928,  198,  350 — 361), — In  dogs 
which  have  been  fed  on  a  diet  of  sugar,  starch,  fat, 
and  salts  sufficient  caloriiically  but  practically  free 
from  nitrogen,  calcium,  and  phosphorus,  the  daily 
excretion  (urine  and  faeces)  of  phosphorus  is  14 — 
26  mg. /kg.  and  of  calcium  2 — (j  mg. /kg.  Subcut¬ 
aneous  injection  of  various  pituitary  preparations 
did  not  affect  the  excretion  of  phosphorus  and 
calcium.  P.  W.  Clutterbuck. 

Parallelism  in  behaviour  of  the  pancreatic 
secretin  and  of  enterokinase  at  the  b.  p.  I.  P. 
Rasenkow  (Fermcntforsch.,  1928,  10,  72 — 77). — 
From  the  observation  that  the  behaviour  of  entero¬ 
kinase  and  secretin  at  the  b,  p.  under  various  con¬ 
ditions  of  reaction  shows  very  great  similarity,  it  is 
considered  possible  that  these  two  substances  are 
identical.  W.  0.  Kermack. 

Influence  of  boiling  on  pancreatic  secretin. 
I.  P.  Rasenkow  (Fermcntforsch,,  1928,  10,  78 — 
82). — Secretin  resembles  enzymes  in  that  under 
certain  conditions  it  is  largely  destroyed  by  boiling. 

W.  0.  Kermack. 

Tissue  respiration.  IV.  Influence  of  thyr~. 
oxine,  adrenaline,  and  insulin  on  the  oxygen 
consumption  of  surviving  liver-cells.  H.  Rein- 
wein  and  W.  Singer  (Biocliem.  Z.,  1928,  197,  152— 
159). — Both  thyroxine  and  commercial  extract  of 
thyroid  gland  cause  increase  in  the  oxygen  con¬ 
sumption  of  surviving  liver-cells.  Adrenaline  in 
concentrations  above  Kb5  checks  the  consumption 
of  oxygen  by  the  cells,  and  there  is  no  stimulating 
effect  on  the  consumption  even  at  the  lowest  con¬ 
centrations.  In  high  concentrations  insulin  has  a 
damaging  effect  on  tissue  respiration,  and  an  increase, 
due  to  insulin,  in  the  respiratory  activity  of  surviving 
liver -cells  is  never  observed.  W.  McCartney. 

Thyroid  and  tissue  respiration.  M.  Mae  da 
(Fol.  pharmacol.  japon.,  1927,  3,  796 — 824). — The 
thyroid  hormone  promotes  tissue  respiration  of  almost 
all  organs  except  the  thyroid. 

Chemical  Abstracts. 

Thyroid  gland  and  mineral  metabolism.  In¬ 
fluence  of  disodium  hydrogen  phosphate  and 
calcium  salts  on  the  action  of  the  thyroid.  1. 
Abelin  (Biocliem.  Z.,  1928,  199,  72 — 106).— The 
action  of  thyroid  substances  on  the  basal  meta¬ 
bolism  of  the  rat  is  increased  by  phosphate  and 
diminished  by  calcium,  although  these  have  no 
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effect  without  thyroid.  The  over-excitability  caused 
by  thyroid  feeding  is  diminished  by  calcium,  Glycogen 
formation  by  the  liver  can  often  he  maintained,  in 
spite  of  thyroid  administration,  if  calcium  is  supplied, 
preferably  as  carbonate ;  the  chloride  is  unsuitable. 
Attention  is  directed  to  the  old  lime  theory  of  goitre, 
since  there  is  actually  an  antagonism  between  thyroid 
gland  function  and  excess  of  calcium. 

The  action  of  adrenaline  on  the  basal  metabolism 
is  not  noticeably  influenced  by  calcium. 

'  J.  H.  Birkinshaw. 

Hole  of  the  iodine  component  of  the  thyroxine 
molecule.  B.  Zavadovski,  N.  Raspopova,  T. 
Rolitch,  and  E.  Umanova-Zavadovski  (Zhur.  exp. 
biol.  MccL,  1928,  8,  800— 611).— The  minimum 
quantity  of  iodine  necessary  to  produce  meta¬ 
morphosis  hi  axolotls  (8—15  g.)  is  0*5  mg.,  and  of 
thyroxine  01303 — 0-010  mg.  .Di  dodo  tyrosine  can¬ 
not  replace  thyroxine ;  hence  it  is  doubtful  if  the 
former  is  an  intermediate  in  the  synthesis  of  the 
latter.  Chemical  Abstracts. 

Extraction  of  ovarian  hormone.  XL  S.  Thayer, 
C.  N.  Jordan,  and  E.  A.  Doisy  (J.  Biol.  CJifclih,  1928, 
73,  53— 64).— The  ovarian  hormone  is  readily 

destroyed  by  traces  of  peroxides ;  it  is  necessary 
therefore  that  the  ether  and  light  petroleum  employed 
in  its  extraction  (A.,  1926,  1064)  should  be  free  from 
these  compounds,  and  that  the  stages  of  the  prepar¬ 
ation  involving  the  use  of  these  solvents  should  be 
•carried  through  as  rapidly  as  possible.  A  clear 
.aqueous  solution  of  the  hormone  may  be  obtained  by 
diluting  the  concentrated  alcoholic  solution  of  the 
purified  material  with  water,  distilling  off  the  alcohol, 
flocculating  the  colloidal  impurities  by  addition  of  a 
little  hydrochloric  acid,  and  finally  filtering  through 
asbestos.  Crude  extracts  are  stable  in  ethereal 
solution,  but  the  purified  material  deteriorates  more 
or  less  rapidly  in  solution  in  ether  or  light  petroleum ; 
the  more  active  preparations  are  best  stored  in 
aqueous  or  alcoholic  solution,  in  which,  provided  that 
no  oxidising  agent  be  present,  they  are  stable  at 
least  for  3 — 4  years.  C.  R.  Hahestgton. 

Avitaminosis.  VIII.  Influence  of  avitamin¬ 
osis  of  normal  and  thyroidectomised  rabbits  on 
the  nitrogen-,  creatine-,  and  creatinine-excretion 
and  on  the  blood-sugar.  A.  Palladin,  A.  XTtew- 
sri,  and  D.  Ferdmann  (Biochem.  Z.,  1928,198, 402 — 
41 9 ) . — Thyroidectomised  rabbits  when  placed  on  a 
diet  free  from  vitamins  develop  the  usual  symptoms 
of  avitaminosis,  and  the  duration  of  life  and  the 
course  of  the  blood-sugar  curve  are  the  same  as  with 
normal  rabbits  on  the  same  diet.  The  excretion  of 
nitrogen  by  thyroidectomised  rabbits  in  avitaminosis 
is  lower  than  for  non-operated  animals  under  the 
same  conditions.  Creatine  appears  in  the  urine  of 
thyroidectomised  animals  in  avitaminosis  2 — 3  days, 
and  in  non-operated  animals  1-5—2  weeks,  before 
death.  XT  W.  Clutter b u ck , 

Rickets  in  rats.  VII.  Calcium  and  phos¬ 
phorus  metabolism  of  rats  on  non-rachitic  diets. 
A.  T.  Shohl,  H.  B.  Bennett,  and  K.  L.  Weed.  EX. 
2>it  of  the  faeces.  A.  T.  Shohl  and  F.  G.  Bing- 
(J.  Biol.  Chern.,  1328,  79,  257—287,  269—274),— 
VII,  To  a  basal  rachitic  diet  were  made  graded 


additions  of  phosphates  and  vitamins  A  and  -D,  and 
the  behaviour  of  young  rats  on  the  various  diets  so 
produced  was  observed.  The  gradual  improvement 
in  the  quality  of  the  diet  was  accompanied  by  in¬ 
creased  intake  of  food,  resulting  in  better  growth, 
and  there  was  increased  retention  of  calcium  and 
phosphorus  with  improved  histological  condition  of 
the  bones, 

IX.  The  cure  of  rickets  in  rats  by  agents  other  than 
cod-liver  oil  is  not  necessarily  accompanied  by  change 
in  thepnof  the  faeces  from  alkaline  to  acid  (ef.  Jepheott 
and  Bacharaeh,  this  voL,  332). 

C.  R.  Harington, 

Protein  and  vitamin-Ih  G.  A,  Hartwell  (Bio¬ 
chem.  J.,  1928,  22,  1212— 1220). — Many  young  rats 
die  on  a  diet  containing  20%  of  edestin  and  5  g.  of 
yeast  extract  per  100  g.  of  dry  solid,  shelving  typical 
kidney  abnormality.  Older  rata  are  not  affected 
by  this  diet.  These  symptoms  can  be  prevented  by 
the  addition  of  mote  yeast  extract  to  the  diet.  Thd 
“  protective  ”  factor  in  yeast  extract  is  not  destroyed 
by  autoclaving  at  120°  for  41 — 5  hrs,  Edestin 
requires  more  yeast  extract  than  either  easeinogen  or 
egg- album  in  for  normal  metabolism  in  young  growing 
rats.  S.  8.  Zilva. 

Minimum  amount  of  vitarnin-D  required  for 
a  positive  antirachitic  effect  in  the  1  *  line  1  p  test. 
K.  H.  Coward  (Biochem,  X,  1928,  22,  1221—1222).— 
The  daily  dose  which  gives  this  positive  result  is 
2  x  iO"5  mg.,  which  confirms  the  prediction  of  Fos- 
binder,  Daniels,  and  Steenbock  (this  voL,  557). 

S.  S.  Zilva. 

Photochemical  activation  ol  sterols  in  the  cure 
of  rickets.  II*  S.  K.  Kon,  F.  Daniels,  and  H. 
Steenbock.  (J.  Amer.  Ghem.  Soc,,  1928,  50,  2573 — 
258 1 ) . — Cholesterol  purified  by  fractional  oxidation 
with  permanganate  in  acetone  cannot  be  activated 
antirachitieally  by  irradiation  (cf*  Bills,  Honeywell, 
and  McNair,  this  voL,  332).  The  results  of  Bills 
(A.,  1926,  645)  on  activation  by  means  of  “  floridin  ” 
are  confirmed.  The  photochemical  formation  of 
vitamin- D  from  ergosterol  has  been  studied  quantit¬ 
atively  (cf.  this  voL,  557).  The  minimum  amount  of 
radiation  necessary  to  produce  sufficient  vitamin  to 
cause  deposit  of  calcium  in  the  bones  of  a  rachitic 
rat  is  700—1000  ergs,  corresponding  with  the  form¬ 
ation  of  6x  10“s  g.  of  vitamin-Zh  For  mono¬ 
chromatic  light  from  the  mercury  lines  256,  285,  280, 
and  293  gg,  the  quantum  efficiency  is  independent  of 
the  w a' ve- length  and  of  the  continuous  or  intermittent 
nature  of  the  irradiation.  The  same  value  is  obtained 
with  ergosterol,  solid  or  in  alcoholic  solution,  and 
with  ergosteryl  acetate.  The  quantum  efficiency 
of  ordinary  cholesterol  is  variable  and  may  be  nearly 
as  high  as  that  of  ergosterol.  H.  E.  F.  Notton. 

Irradiation  of  ergosterol.  T.  A,  Webster  and 
R.  B.  Bourdillon  (Biochem.  J.,  1928,  22,  1223 — 
1 230). — Ergosterol  was  irradiated  at  77*8°,  30-6°, 
1°,  —18°,  —183°  (approx.),  and  —195°  (approx.). 
With  the  exception  of  the  products  obtained  at  the 
last  two  temperatures,  which  were  less  active,  all  the 
activated  products  showed  about  equal  activity, 
0*  1  %  Solutions  of  ergosterol  irradiated  by  rays  which 
were  passed  through  a  filter  which  cut  off  all  rays  of 
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wave-length  shorter  than  265  gg  showed  a  maximum 
activity  after  exposure  for  1  or  4  hrs.,  whilst  after 
63  hrs.  they  were  less  than  one  quarter  as  active. 
The  products  remaining  after  removal  of  unchanged 
ergosterol  by  precipitation  with  digitonin  show  strong 
absorption  for  wave-lengths  shorter  than  290  pg  with 
no  maximum  between  265  and  280  (ig,  in  contrast  to 
ergosterol  and  other  products  which  have  a  maximum 
between  300  and  330  gg.  The  absorption  is  much 
greater  than  that  of  ergosterol.  Ergosterol  examined 
after  short  periods  of  irradiation  shows  an  increase  in 
absorption  which  is  at  a  maximum  after  a  period 
depending  on  the  concentration  of  the  solution  and 
on  the  intensity  of  radiation.  On  further  irradiation 
the  absorption  decreases  steadily  to  almost  complete 
disappearance.  The  antirachitic  activity  and  absorp¬ 
tion  are  produced  at  approximately  the  same  rate. 
On  further  irradiation  of  active  products  after  the 
removal  of  ergosterol,  the  antirachitic  activity  and 
absorption  decrease  and  eventually  disappear  entirely 
after  irradiation  for  3 — 5  hrs.  The  irradiation  of 
ergosterol  probably  produces  two  substances  in  succes¬ 
sion,  one  with  maximum  absorption  at  280  or  290  gg 
and  a  second  with  a  maximum  at  about  230  gg,  the 
former  of  which  is  probably  vitamin-/).  S.  S.  Zilva. 

Factor  11  in  the  nutrition  of  trout,  C.  M. 
Me  Cay  and  W.  E.  Delley  (Trans.  Amer.  Fish  Soc., 
1927,  57,  250 — 260). — Fresh  meat  contains  a  thermo- 
labile  factor  {II)  which  is  essential  for  life  and  growth. 
Raw  liver  (5%)  causes  marked  increase  in  growth. 
Lactose  cannot  replace  starch.  The  factor  in  liver 
responsible  for  growth  is  different  from  that  con- 
cerned  in  blood  regeneration. 

Chemical  Abstracts. 

Spectrophotometric  studies  of  penetration. 
IV.  Penetration  of  trimethylthionine  into 
Nitella  and  Valonia  from  methylene-blue .  M. 
Irwin  (J.  Gen.  Physiol,,  1928,  12,  147 — 165). — 
Spectrophotometric  measurements  indicate  that  the 
dye  present  in  the  sap  extracted  from  uninjured  cells 
of  Nitella  flexilis  and  Valonia  macrophysa  which  have 
been  placed  in  methylene-blue  solution,  is  chiefly 
trimethylthionine.  The  mechanism  of  the  penetr¬ 
ation  is  discussed.  E.  A.  Lunt. 

Photo™  oxidation  with  anthraqninone .  K. 
Pfeilsticker  (Biochem.  Z.,  1928,  199,  8 — 11)  — 
Anthraqninone  in  the  light  acts  as  oxygen  carrier, 
the  carbonyl  groups  becoming  reduced  to  carbinol. 
On  shaking  with  air  the  anthraquinone  is  regenerated. 
This  action  can  also  occur  in  the  dark  with  dextrose 
as  oxygen  acceptor.  J.  H.  Biekinshaw. 

Theory  of  photo-synthesis,  K.  Pfeilsticker 
(Biochem.  Z.,  1928,  199,  12 — 20). — The  view  is  held 
that  chlorophyll-/?,  activated  by  four  quanta,  pro¬ 
duces  electrolysis  of  aqueous  protein-carbon  dioxide 
solution.  Two  carbonyl  and  two  methine  groups  add 
on  four  hydrogen  atoms,  and  a  hydrogen  carbonate  and 
three  hydroxyl  ions  are  electrically  discharged  at  the 
magnesium  anode.  Dipercarbonie  acid  is  formed 
which  decomposes  catalytically,  giving  formaldehyde 
and  oxygen.  The  chlorophyll-^,  regenerates  chloro¬ 
phyll-/?  with  the  formation  of  hydrogen  peroxide 
from  which  catalase  liberates  oxygen. 

J.  H.  Biekinshaw. 


Maintenance  of  seeds  in  a  medium  deprived 
of  oxygen  as  a  means  of  prolonging  their  germin- 
ative  faculty.  A.  Guillaumin  (Compt.  rend.,  1928, 
187,  571 — 572). — An  atmosphere  from  which  oxygen 
has  been  removed  is  as  efficient  as  a  vacuum  for  the 
purpose  of  prolonging  the  germinative  faculty  of 
seeds  (soya),  J.  Grant. 

Angiosperm  seeds  and  factors  in  germin¬ 
ation.  III.  Surface-active  substances.  A. 
Niethammer  (Biochem.  Z.,  1928,  199,  175 — 185). — 
Various  seeds  were  shown  to  contain  saponins.  The 
influence  of  saponin  substances  on  the  germination  of 
saponin-containing  and  of  saponin-free  seeds  was 
examined,  but  no  marked  differences  were  found 
between  the  two  types.  The  action  of  various 
alkaloids  was  also  tested.  J.  H.  Birkinshaw, 

Enzyme  content  of  germinating  wheat.  N. 
Prokopenko  (Naueh.  Agron.  Zhur.,  1927,  4,  340— 
354).— Catalase,  peroxidase,  and  amylase  values  were 
determined.  Chemical  Abstracts. 

Carbohydrate  metabolism  and  its  relation  to 
growth  in  the  edible  canna.  J.  C.  Ripperton 
(Hawaii  Agric.  Exp.  Sta.  Bulk,  1927,  56,  1 — 35). — 
The  distribution  of  sugars  in  the  leaves,  stem,  and 
root  is  recorded.  The  hexoses  are  considered  to  be 
sugars  of  translocation  and  the  starch  in  the  root¬ 
stocks  to  be  formed  from  sucrose. 

Chemical  Abstracts. 

Nutrition  of  plants  with  aldehydes.  VIII.  T. 
Sabalitschka  (Biochem.  Z.,  1928,  197,  193 — 196). — 
The  author  discusses  results  communicated  in  the 
previous  papers  and  comments  on  the  views  of 
Bodnar  and  co-workers  (this  voh,  207). 

W.  McCartney. 

Enzymic  oxidation  of  oxalic  acid  by  higher 
plants.  V.  Zaleski  and  A.  Kucharkova  (Ukraine 
Chem.  J.,  1928,  3,  139 — 152). — The  velocity  of 
aerobic  or  anaerobic  oxidation  of  oxalic  acid  by  wheat 
seeds,  as  measured  by  the  quantity  of  carbon  dioxide 
produced,  is  unaffected  by  the  addition  of  hydrogen 
acceptors,  such  as  methylene- blue,  potassium  nitrate, 
or  hydrogen  peroxide,  whilst  quinone  and  quinol  have 
a  distinctly  inhibitory  influence  on  oxalase,  the  enzyme 
responsible  for  this  oxidation.  The  inhibitory  action 
of  the  latter  is  due  probably  to  their  greater  affinity 
for  oxygen,  the  supply  of  which  is  thereby  greatly 
diminished  for  the  oxidation  of  oxalic  acid.  Cyanides 
and  ethylurethane  do  not  inhibit  the  action  of  this 
enzyme,  showing  that  neither  surface  action  nor 
active  centres  containing  iron  are  responsible  for  its 
action.  Potassium  iodide  has  a  marked  inhibitory 
influence,  probably  as  a  result  of  combination  with 
the  enzyme.  It  is  concluded  that,  in  spite  of  the 
above  observations,  oxalase  is  a  dehydrogenase, 
able  to  use  only  molecular  oxygen  as  a  hydrogen 
acceptor.  JBL  Truszkowski. 

Carbohydrate  transformations  in  carrots  dur™ 
ing  storage.  H.  Hasselbring  (Plant  Physiol., 
1927,  2,  225— 243).— On  storage  at  0—14°  inversion 
of  sucrose  and  hydrolysis  of  dextrins  and  hemi- 
celluloses  took  place ;  little  change  took  place  after 
10  weeks.  Chemical  Abstracts. 
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Losses  in  mangels  during  storage.  G.  T.  Pyne 
(J.  Dep.  Lands  Agric.  Ireland,  1927,  27,  33—35). — The 
losses  (5  months)  were :  water  8*8,  dry  matter  27-0, 
jirotein  22*2,  fibre  3*8%.  The  sucrose  decreased  29*5% 
during  2  months.  Chemical  Abstracts. 

Origin  of  camphor  in  camphor  trees.  T. 
Yah ag i  (Japan.  J.  Chem.,  1928,  3,  109 — 129). — The 
different  parts  of  the  camphor  tree  have  been  chemic¬ 
ally  examined  at  various  stages  of  growth.  It  is 
shown  that  the  formation  of  camphor,  and  of  the  oil 
of  which  it  is  the  chief  constituent,  takes  place,  even 
in  the  earliest  stages  of  growth,  in  nearly  all  tissues  of 
active  growth,  especially  just  beneath  the  cambial 
layer.  The  sap,  however,  contains  no  appreciable 
amount  of  camphor.  The  rate  of  formation  of 
camphor  and  oil  is  very  closely  related  to  the  growth 
of  the  tree  ;  the  more  vigorous  the  growth  the  more 
rapid  is  the  rate  of  formation.  Once  the  formation  of 
oily  matter  is  started  in  the  cell  it  proceeds*  fairly 
rapidly  until  the  cell  is  filled  with  camphor  products. 
The  lining  of  the  oil  cells  has  been  shown  to  contain 
an  enzyme,  of  the  nature  of  a  peroxidase,  which 
appears  to  be  responsible  for  the  formation  of  the  oil 
and  disappears  when  the  cell  is  full  of  oil.  The 
peroxidase  lining  has  been  found  in  the  cells  of  other 
oil-bearing  plants.  M.  S.  Burr. 

Flower  coloration  and  nitrogen  fertilisation. 
M.  von  Wrangell  and  H.  von  Bkonsart  (Naturwiss., 
1928,  16,  169—172;  Chem.  Zentr.,  1928,  i,  1973). — 
Unlike  that  of  leaves,  the  colour  of  flowers  is  not 
markedly  brightened  by  nitrogen  fertilisation. 

A.  A.  Eldrldge. 

Behaviour  of  cyanogenetic  glucosides  of  cherry 
laurel  during  starvation.  H.  Godwin  and  L.  II. 
Bishop  (New  PhytoL,  1927,  24,  295).— The  cyano¬ 
genetic  glucosides  represent  a  fairly  large  fraction  of 
the  stored  carbohydrate  of  the  leaves.  During  starv¬ 
ation,  the  glucoside  disappears,  the  rate  of  disappear¬ 
ance  becoming  maximal,  and  then  decreasing.  Proto¬ 
plasm  is  present  as  gel  in  young  cells ;  hence  the 
available  water  at  enzyme  centres  may  be  so  small 
that  accumulation  of  enzvme  results. 

Chemical  Abstracts. 

Relation  of  boron  to  the  growth  of  the  tomato 
plant.  W.  H.  Doric  (Science.  1928,  67,  324—325). 
— The  presence  of  boron  is  essential  for  the  normal 
growth  of  tomato  plants.  Plants  deficient  in  boron 
exhibit  an  excessive  accumulation  of  sugar  in  the 
leaves,  which  become  purple.  A.  A.  Eldrldge. 

Influence  of  sulphur  on  the  nitrogen  and 
phosphoric  acid  utilisation  of  plants,  A. 
Kalushski  (Nauch.  Agron.  Zhur.,  1927,  4,  643— 
656). — By  addition  of  0*03—0*04%  S  the  pu  of  soil 
was  changed  from  7  to  6*0 — 6*8.  Utilisation  of 
nitrogen,  and  particularly  of  phosphoric  acid,  was 
increased .  Chemical  Abstracts  . 

Nitrate  reduction  by  plant  roots,  A.  Schmuck 
(Nauch.  Agron.  Zhur.,  1927,  4,  155—170). — -Marked 
reduction  of  nitrate  to  nitrite  takes  place  in  the  root 
substrate.  Aromatic  nitrogen  compounds  are  also 
reduced.  Chemical  Abstracts. 

Effect  of  light  on  nitrate  assimilation  in  wheat. 
W.  E.  Totting  ham  and  H.  Lowsma  (J.  Amen  Chem. 


Soc.,  1928,  50,  2436— 2445).— Comparative  experi¬ 
ments  show  that  the  absorption  of  nitrate  and  the 
synthesis  of  protein  by  maize  in  water-cultures  is 
decreased  by  the  removal  from  sunlight  of  those  rays 
which  are  absorbed  by  ordinary  greenhouse  glass. 
The  growth  of  wheat  in  sand-  or  water-cultures  has 
been  followed  at  a  total  intensity  of  illumination  of 
200—8000  ft. -candles,  using  various  distributions  of 
spectral  energy.  When  the  blue,  violet,  and  long 
ultra-violet  rays  of  the  tungsten  lamp  are  increased 
some  50 — 400%  by  the  use  of  carbon  arcs,  absorption 
of  nitrate  and,  to  a  smaller  extent,  synthesis  of  protein 
are  increased,  whilst  sugar  content  and  total  dry 
matter  are  decreased.  The  same  effects  are  observed 
when  an  intensity  of  illumination  greater  than  that 
required  for  maximum  tissue  formation  is  employed. 
Using  as  standard  this  combined  illumination  from 
which  light  of  lower  wave-length  than  4000  A.  has 
been  excluded,  the  effect  of  successive  extensions  of 
the  spectrum  into  the  ultra-violet  arc  :  4000 — 

3700  A.,  no  change ;  3700-3000  A.,  increase  in 
absorption,  but  not  in  assimilation  of  nitrates  ;  3000— 
2800  A.,  decrease  in  formation  of  tissue  and  protein. 

H.  E.  F.  Notton. 

Microchemistry  of  llliciutn  verum,  Hook,  and 
J.  religiosum,  Sieb.  E.  Sieesch  (Pharm.  Zentr., 
1928,  69,  581—585,  601— 605).— The  crystals  obtained 
by  extraction  with  solvents  of  the  carpel  and  seeds 
of  I.  verum  and  1.  religiosum  have  been  examined 
mierochemically  and  their  solubilities  and  colour 
reactions  are  described.  Shikimie  acid,  m.  p.  184°, 
was  isolated  from  the  carpel  of  both  plants,  but  those 
from  I.  verum  contained  much  smaller  quantities 
than  those  of  L  religiosum.  The  acid  could  not  be 
detected  in  the  seeds  of  either  plant  but  from  the 
seeds  of  I.  religiosum  a  crystalline  substance  was 
isolated  which  agreed  in  colour  reactions  with  the 
shikimin  of  Eykman  (A.,  1891,  919).  Combe’s 
saponin  reaction  indicated  the  presence  of  a  saponin 
in  the  fruits  of  /.  religiosum  but  in  much  smaller 
amount  than  in  J.  verum.  E.  H.  Sharples. 

Seed  of  Euphorbia  verrucosa,  Jacq.  P.  Gillot 
(Mat.  grasses,  1928,  20,  8166 — 8168). — The  seed 
contains  :  water  8*84,  fat  25*74,  crude  protein  21*12, 
nitrogen-free  extract  1-30,  ash  5*80,  crude  fibre 
37*20%.  Cold-pressed  oil  has  a  (200  m$i.)+0°  10', 
d\l  0*9356,  n22  T4855,  Crismer  value  (alcohol  d  0*7967) 
65°,  f.  p.  “-24°,  acid  value  2*4,  acidity  (as  oleic) 
1*24%,  soluble  fatty  acids  (Planch on)  0*7  c.c.  0TAT- 
potassium  hydroxide  per  150  c.c.,  soluble  fatty  acids 
(as  butyric)  0*12%,  Hehner  value  95*60%,  Reichert™ 
Wollny  value  0*2  c.c.  0*lAr-potassium  hydroxide 
(soluble),  0*3  c.c.  (insoluble),  saponification  value 
190*4,  acid  [  ?  iodine]  value  209*0,  acetyl  value 
(Andre)  10*4,  unsaponifiable  matter  1*04%,  ether- 
insoluble  brominated  glycerides  (Hehner  and  Mitchell) 
60*56%,  degree  of  oxidation  (Bishop)  21*20%.  The 
total  fatty  acids  have  n22  1*4740,  iodine  value  218*1, 
neutralisation  value  197*5,  solid  acids  2*5%,  liquid 
97*5%  ;  the  liquid  acids  have  n22  1*4745,  iodine  value 
222*3.  Chemical  Abstracts. 

Variations  in  the  constants  of  the  oils  of  certain 
Leguminosce.  G.  Halden  (Mat.  grasses,  1928,  20, 
8168 — 8171).— A  discussion.  Chemical  Abstracts. 
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Jerusalem  artichoke,  L.  E,  Burton  (Forecast, 
1927,  34,  295 — 296,  332). — Average  values  are : 
moisture  81*2,  ash  1*26,  phosphorus  0*099,  calcium 
0*023,  iron  0*003%.  Chemical  Abstracts. 

Chemical  constituents  of  the  fruit  of  Ginkgo 
biloba.  I.  J.  Kawamura  (Japan.  J.  Chem.,  3,  89— 
108). — From  the  ethereal  extract  of  the  fruit  of 
Ginkgo  biloba  the  unsaturated  acid,  ginkgolic  acid, 
C2 1 H30 ( OH )  •  C02H ,  m.  p.  42— 43°,  has  been  isolated. 
On  catalytic  reduction  with  palladium  or  platinum- 
black  this  acid  yields  dihydroginkgolie  acid,  C21HM05) 
m,  p.  86—88°  (identical  with  cycZogalliparic  acid, 
cf.  Kunz-Krause  and  Schelle,  A,,  1904,  i,  587 ;  acetyl 
derivative,  m.  p.  73—74*5°;  p -nitrobenzoyl  deriv¬ 
ative,  m.  p.  87—89°;  methyl  ester,  m.  p.  41—42*5°; 
silver,  lead,  and  alkali  salts),  which  on  nitration 
yields  the  derivatives  021H3303*N02,  m.  p.  66—68°, 
and  C15H22N205>  m.  p.  55—56°.  Ginkgolic  acid 
possesses  an  aromatic  nucleus  and  a  phenolic  hydroxyl 
group.  When  heated  at  240°  it  loses  carbon  dioxide 
with  the  formation  of  ginkgol,  C20H31*OH,  b.  p.  221 — 
223°/4  mm,,  which  when  reduced  eatalytically  in 
presence  of  platinum-black  yields  dihydroginkgol, 
C20H33*OH  (identical  with  q/cfogallipharol,  ibid.,  588 ; 
p -nitrobenzoyl  derivative,  m.  p.  60—61*5°).  Methyl  - 
ation  of  ginkgol  yields  ginkgol  methyl  ether,  G20H:31*OMe, 
b.  p.  200 — 203’"/ 3  mm.,  which  on  oxidation  with 
potassium  permanganate  gives  rise  to  a  dihydroxy- 
derivative,  C20H3l(OH)2-OMe,  m.  p.  98—98*5°,  as 
well  as  to  a  compound  probably  identical  with 
butyric  acid. 

Besides  ginkgolic  acid  the  ethereal  extract  con¬ 
tains  (a)  a  secondary  alcohol,  ginnol,  G27H55*OH,  in.  p. 
82*5°,  which  on  oxidation  with  potassium  dichromate 
yields  a  ketone,  ginnone ,  C27H540,  m.  p.  74—75° 
{oxime,  m.  p.  49*5°;  semicar  bazone,  m.  p.  45—46°); 
(■ b )  bilobol,  C21H32(OH)o,  m.  p.  36—37°,  which  on 
catalytic  reduction  using  platinum-black  yields  di- 
hydrobilobol,  m.  p.  89—90°  (diniiro- derivative,  m.  p. 
68—71°  with  previous  sintering ;  diacetyl  deriv¬ 
ative,  m.  p.  56°) ;  (c)  an  acid,  C21H4203  (  •)>  m-  P*  63°. 

The  alkali  salts  of  ginkgolic  acid  arc  strong  haemo¬ 
lytic  agents.  Ginkgolic  acid,  ginkgol,  and  ginkgol 
methyl  ether  strongly  inflame  the  skin,  whilst  bilobol 
is  even  more  active  in  this  respect  than  ginkgolic 
acid. 

(With  N.  Fujita.]  Phosphoric  acid  and  aspar¬ 
agine  have  also  been  isolated  from  the  fruit  juice  of 
Ginkgo  biloba,  W.  0.  Kermack. 

Nuclear  materials  in  Nostoc.  F.  A.  Mockeridge 
(Brit.  J.  Exp.  Biol,,  1927,  4,  301— 304).— Nucleic 
acid  was  not  found,  but  phosphate,  pentose,  adenine, 
guanine,  cytosine,  and  uracil  were  identified. 

Chemical  Abstracts. 

Influence  of  temperature  on  the  growth  of 
fungi.  11,  Meyer  (Biochcm.  Z.,  1928,  198,  463 — 
477) —Curves  show  the  growth  of  Aspergillus  niger 
(dry  weight  plotted  against  time)  on  a  medium  con¬ 
taining  different  amounts  of  ammonium  sulphate  at 
different  temperatures.  With  rising  temperature  the 
time  to  attain  maximal  growth  decreases,  more 
strongly  with  larger  than  with  smaller  amounts  of 
ammonium  sulphate.  Curves  showing  minima  are 
obtained  by  plotting  the  time  to  attain  maximal 


values  against  the  temperature  for  a  particular 
concentration  of  ammonium  sulphate. 

P.  W.  Clutterbuck. 

Dependence  of  the  slope  of  the  nitrogen  growth 
curve  on  the  phosphoric  acid  supply  for  Asper¬ 
gillus  niger.  It.  Meyer  (Biochcm.  Z.,  1928,  199, 
171 — 174).— The  Mitseherlich  law  defining  action  of 
growth  factors  cannot  be  reconciled  with  the  author’s 
results  showing  influence  of  nitrogen  and  phosphorus 
supply  on  the  yield  of  A .  niger, 

J.  H,  Birkinskaw. 

New  enzyme,  glucose-oxidase.  I.  D.  Muller 
(Biochcm.  Z.,  1928,  199,  136 — 170). — Active  enzyme 
preparations  were  obtained  from  Aspergillus  niger 
capable  of  promoting  dextrose  oxidation.  These  were 

(1)  the  expressed  juice  from  the  ground  mycelium, 

(2)  a  dry  powder  obtained  by  treating  the  juice  with 

12  vols.  of  96%  alcohol-ether  (2  :  1),  (3)  a  dried 
mycelium  preparation  obtained  by  treating  the 
pressed  mass  with  alcohol-ether.  Approximately 
one  atom  of  atmospheric  oxygen  was  absorbed  per 
mol.  of  dextrose,  giving  rise  to  1  equivalent  of  fixed 
acid.  This  was  shown  to  consist,  probably  entirely, 
of  J-gluconic  acid.  J.  II.  Birkinskaw. 

Effect  of  stimulation  on  [the  production  of] 
invertase  by  Penicillium  glaueum,  II,  Z.  I. 
Kertesz  (Fernientforscln,  1928,  10,  30 — 38;  cf.  this 
vol,  1063). — P.  glaueum  was  grown  first  on  dextrose, 
then  on  sucrose,  and  again  on  dextrose  solution. 
The  invertase  activity  of  the  solution  measured 
during  the  last  period  rises  during  the  first  8  days 
and  then  decreases.  It  appears  therefore  that  the 
production  of  invertase  within  the  mould  is  stimul¬ 
ated  by  sucrose  and  that  this  enzyme  slowly  diffuses 
into  the  dextrose  solution.  W.  O.  Kermack. 

“Lead  disease  M  [of  plants] .  C,  M.  Albizzati 
(Anal.  Soe.  eienfc.  Argentina,  1927,  103,  38 — 42 ; 
Chem.  Zentr.,  1928,  i,  1973). — In  “  lead  disease  ”  the 
leaves  contain  more  soluble  and  less  insoluble  oxalate 
than  normally,  and  a  greater  quantity  of  a  diastase. 

A.  A.  Eldridge. 

Spike  disease  of  sandal  (Santalum  album,  L.). 
II.  Analysis  of  leaves  from  healthy  and  spiked 
trees.  II.  Physico-chemical  study  of  the  leaf 
sap,  A.  V.  V.  Iyengar  (J.  Indian  Inst.  ScL,  1928, 
11  A,  97 — 102, 103 — 109). — Sandal  leaves  affected  with 
spike  disease  have  a  higher  content  of  reducing  sugars, 
total  carbohydrates,  starch,  total  nitrogen,  and  dry 
matter  and  a  lower  moisture  content  than  healthy 
leaves.  Diseased  leaves  are  also  deficient  in  calcium, 
potassium,  and  ash  content. 

The  fn  values  of  the  sap  of  healthy  and  diseased 
leaves  were  5*15—5*71  and  4*69 — 4*99,  respectively. 
The  titratable  acidity  and  osmotic  pressure  are  higher 
in  diseased  leaves,  and  the  specific  conductivity  and 
the  ratio  of  specific  conductivity  to  f.~p.  depression 
lower  in  “  spiked  ”  sap  than  in  normal. 

A.  G.  Pollard, 

New  re  spirometer  apparatus.  8.  Steffen- 
burg  (Z.  physiol.  Chem.,  1928,  178,  75—80). — An 
apparatus  is  described  consisting  of  a  capillary  gas- 
burette  attached  to  a  reaction  vessel,  by  means  of 
which  absorption  or  evolution  of  gas  during  ferment¬ 
ation  etc.  may  be  measured  at  constant  pressure. 
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The  accuracy  Is  fifty  times  that  of  the  Euler- Myrback 
apparatus.  B.  K.  Callow. 

Micro-determination  of  carbon  dioxide  ten¬ 
sion.  A.  Beck  (Biocliem.  Z.,  1928,  199,  21 — 28),- — 
Into  a  syringe  containing  the  sample  of  liquid  (5 — 
10  e.e.)  an  air  bubble  (0*05 — QT  e.c.)  is  introduced. 
Equilibrium  is  attained  by  shaking  and  the  bubble 
is  then  transferred  by  way  of  an  intermediate  vessel 
to  the  absorption  apparatus,  where  the  gas  is  con¬ 
tained  in  a  graduated  capillary  tube  and  enclosed 
by  mercury.  After  absorption  of  the  carbon  dioxide 
by  potassium  hydroxide  the  contraction  is  measured. 
An  accuracy  of  QT%  is  claimed. 

J.  H.  Birkinshaw. 

Two-colour  colorimetry.  E.  Kaufmann  (Bio- 
ehem.  Z,,  1928,  197,  141 — 142). — A  description  of  a 
modified  form  of  the  Autenrieth  colorimeter  is  given. 
The  instrument  may  be  used  for  the  determination 
of  blood-sugar  and  of  the  oxygen  capacity  of  blood, 

W.  McCartney. 

Measurement  of  chlorine-ion  potentials  in  the 
presence  of  proteins.  JR.  S.  Aitkex  (Biochem.  J., 
1928,  22,  1 239 — 1 245) . — The  chlorine-ion  potentials 
in  pure  potassium  chloride  solutions  as  measured  by 
means  of  silver  -silver  chloride  electrodes  are  steady 
and  reproducible.  The  readings  obtained  in  potass¬ 
ium  chloride  solutions  containing  serum- protein  are 
steady  but  not  reproducible  and  indicate  a  higher 
concentration  of  chlorine  ions  than  is  known  to  be 
present.  The  readings  obtained  in  oxalated  human 
plasma  were  neither  steady  nor  reproducible.  Im¬ 
mersion  in  plasma  “  poisoned  ”  the  electrode. 

Determination  of  soluble  carbohydrates. 
C.  0.  Appleman,  W.  E.  Loomis,  T.  G.  Phillips, 
W.  E.  Tottingham,  and  J,  J.  Willaman  (Plant 
Physiol.,  1927,  2,  195 — 204). — A  report  of  a  com¬ 
mittee  of  the  American  Society  of  Plant  Physiologists. 

Chemical  Abstracts. 

Behaviour  of  various  sugars  in  the  Bang 
micro-method.  Reducing  power  of  laevulose 
in  the  Bertrand  method,  B.  JR6hny  (Biochem. 
Z.,  1928.  199,  48 — 52,  53— 59).— The  Bang  factor 
corresponding  with  e.c.  of  0*01i\7-residiial  thiosulph¬ 
ate /mg.  of  sugar  was  determined  for  xylose,  larvulose, 
galactose,  lactose,  and  maltose.  This  is  compared 
with  Bertrand's  factor  representing  mg.  of  copper /mg. 
of  sugar  for  the  same  series. 

The  Bertrand  factor  for  pure  laevulose  is  found  to 
be  lower  than  that  for  dextrose,  contrary  to  the 
statement  of  Bertrand ;  however,  in  presence  of 
dextrose  both  laevulose  and  galactose  factors  become 
identical  with  that  for  dextrose.  Thus  invert-sugar 
and  inverted  lactose  have  the  same  factor  as  dextrose, 

J.  H.  Birkinshaw. 

Determination  of  pyruvic  acid.  B.  H.  R. 
Krishna  and  M.  Skeenivasaya  (Biochem.  J,,  1928, 
22,  1169 — 1177). — The  proteins  are  eliminated  from 
biological  fluids  either  by  the  Folin  and  Wu  method 
or  by  precipitation  with  alcohol.  Acetone,  acet- 
aldeh}rde,  or  other  volatile  compounds  are  removed 
from  the  neutralised  solution  hv  evaporation  under 


diminished  pressure  at  40 — 50°.  After  acidification 
and  extraction  with  ether  the  extract  is  treated  with 
sodium  hydrogen  sulphite  and  extracted  again  with 
ether,  which  removes  lactic  acid,  p- hydroxy  butyric 
acid,  phenols,  etc.  The  residue  containing  the 
pyruvic  acid  is  reduced  by  sulphuric  acid  and  zinc 
with  a  trace  of  copper  to  lactic  acid  and  the  latter 
compound  determined  by  Friedemann,  Cotonio,  and 
Shaffer's  modification  of  Fiirth  and  Charnass* 
method  (A.,  1927,  800).  S.  S.  Zilva. 

Determination  of  nitrogen  in  relatively  simple 
compounds,  G.  O.  Abpleman,  W.  E.  Loomis,  T.  G, 
Phillips,  W.  E.  Tottingham,  and  J.  J.  Willaman 
(Plant  Physiol.,  1927,  2,  205 — 211). — A  report  of  a 
committee  of  the  American  Society  of  Plant  Physi¬ 
ologists.  Chemical  Abstracts. 

Determination  of  carnosine.  W.  M.  Clifford 
and  V,  H.  Mottram  (Biochem.  J.,  1928,  22,  1246— 
1252;  cf.  Hunter,  A,,  1922,  ii,  328,  885 ;  1924,  i,  791). 
— A  reinvestigation  of  Clifford’s  method  of  determin¬ 
ation  of  carnosine  (A.,  1921,  ii,  604)  shows  that  the 
method  is  accurate  to  within  1%.  The  carnosine 
content  of  skeletal  muscle  of  a  species  is  constant  hut 
varies  from  species  to  species.  S.  S.  Zilva. 

Determination  of  small  amounts  of  bismuth 
in  urine  and  organs.  J.  Bodnar  and  A.  Karell 
(Biocliem.  Z.,  1928,  199,  29 — 40). — The  bismuth  is 
determined  colorimetrically  in  presence  of  potassium 
iodide.  Since  the  chloride  ion  has  a  detrimental 
effect  the  organic  matter  is  ashed  in  presence  of 
nitric  acid.  The  ash  from  20—100  g.  of  material  is 
heated  with  5  c.c.  of  10%  nitric  acid  to  boiling,  to 
the  cooled  filtrate  and  washings  are  added  6  drops 
of  1  %  sodium  hydrogen  sulphite  solution,  3  drops 
of  1  %  starch  solution  (to  he  certain  that  the  solution 
contains  no  free  iodine),  2  c.c.  of  20%  potassium 
iodide  solution,  and  water  to  20  c.c.  The  yellow 
colour  produced  is  compared  with  the  standards ; 
0*02  mg.  of  bismuth  can  he  determined. 

J.  H.  Birkinshaw. 

Detection  of  minute  traces  of  lead  in  biological 
material.  R.  Berg  (Biocliem.  Z.,  1928,  198,  420 — 
423). — The  ash  after  heating  with  sulphuric  acid  and 
igniting  is  treated  with  nitric  acid  and  electrolysed, 
when  the  lead,  as  peroxide,  is  deposited  on  a  platinum 
wire,  acting  as  the  positive  pole,  which  becomes 
brownisli-black.  The  method  detects  0*01  mg.  of 
lead  (cf.  A.,  1922,  ii,  659).  P.  W.  Clutterbuck. 

Micro-determination  of  potassium.  A.  T. 
Shohl  and  H.  B.  Bennett  (J  Biol.  Chem.,  1928,  78, 
643 — 651). — Organic  matter  is  destroyed  by  inciner¬ 
ation  with  sulphuric  acid  in  presence  of  hydrogen 
peroxide ;  from  the  hydrochloric  acid  solution  of 
the  ash  potassium  is  precipitated  as  chloroplatinatc ; 
the  precipitate  is  re-dissolved  and  treated  with 
potassium  iodide,  the  colour  of  the  potassium  iodo- 
platinate  formed  being  determined  against  standards. 
Alternatively,  the  excess  of  iodide  may  be  titrated 
with  thiosulphate.  The  error  of  the  method  is  ±4% 
for  0T  mg.  and  +2%  for  0*4  nig.  of  potassium. 

G,  Ru  Harington. 


BRITISH  CHEMICAL  ABSTRACTS 


A.— PURE  CHEMISTRY 


DECEMBER,  1928. 


General,  Physical,  and  Inorganic  Chemistry. 


Ballistic  method  of  ionisation  measurement 
with  a  quadrant  electrometer,  D.  L,  Webster 
and  R.  M.  Ye  atm  an  (J.  Opt,  Soc.  Amer.,  1928,  17, 
248 — 253). — The  method  of  using  the  quadrant 
electrometer  by  talcing  the  reading  when  the  needle 
has  stopped  swinging  is  open  to  the  objection  that 
the  time  required  is  long.  The  method  described  is 
to  read  the  farthest  point  of  swing.  The  accuracy  of 
the  method  depends  on  (1)  linearity  of  the  differential 
equation  of  motion  ;  (2)  homogeneity,  except  for  the 
term  proportional  to  the  ionisation  ;  (3)  initial  values 
of  deflexion  and  velocity  must  be  zero ;  (4)  the 

exposure  time  must  be  constant.  In  practice,  the 
last  can  easily  be  satisfied,  whilst  (2)  and  (3)  can  be 
satisfied  by  introducing  a  constant  current  opposite 
to  that  of  the  ionisation  chamber.  The  first  condition 
depends  on  the  instrument.  Tests  on  a  Compton 
electrometer  showed  that  all  the  conditions  could  be 
satisfied  and  that  the  method  has  no  systematic 
errors  large  enough  to  detect  in  the  presence  of  a  1% 
erratic  error.  For  large  deflexions  there  is  a  deviation 
of  1  %  from  linearity,  but  calibration  by  means  of  a 
potentiometer  enables  the  comparison  of  ionisation 
currents  to  be  carried  out  accurately. 

A.  J.  Mee. 

Proof  of  Schrodinger ’ s  theory,  J.  L.  Snoek, 
jun.,  and  L.  S.  Ornstein  (Z.  Physik,  1928,  50, 
600—608). — Measurements  have  been  made  of  the 
fine  structure  of  the  absorption  in  the  Ha  and 
lines.  The  ratio  of  the  total  absorption  of  the  Ha 
line  to  that  of  the  line  is  5*25,  a  value  in  good 
agreement  with  that  deduced  theoretically  from 
Schrodinger’s  theory  (5*37).  The  ratio  of  the  absorp¬ 
tion  maxima  in  the  two  lines  also  agrees  with  that 
calculated  from  the  theory.  J.  W.  Smith. 

Promotion  of  the  emission  of  the  B aimer 
lines  by  the  addition  of  argon.  E.  Hiedemann 
(Z.  Physik,  1928,  50,  609— 617).— It  has  been  shown 
that  the  addition  of  argon  produces  a  very  marked 
effect  on  the  relative  intensities  of  the  lines  and 
bands  in  the  hydrogen  spectrum .  The  action  of 
argon  on  the  dissociation  of  the  hydrogen  molecule 
into  ions  and  on  the  recombination  of  the  latter  is 
discussed.  A  theory  is  developed  which  is  claimed 
to  agree  with  the  observed  phenomena. 

J.  W.  Smith. 

Fulcher  spectrum  of  hydrogen.  E.  Hiede¬ 
mann  (Z.  Physik,  1928,  50,  618— 625).— From  a  dis¬ 
cussion  of  the  existing  data  the  conclusion  is  reached 
that  the  Fulcher  bands  in  the  hydrogen  spectrum  are 
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set  up  by  the  H*  molecule,  and  not  by  H3.  It  is  also 
concluded  that  the  continuous  hydrogen  spectrum  is 
due  to  excited  hydrogen  molecules  as  suggested  by 
Blackett  and  Franck  (A.,  1925,  ii,  1097)  and  not  to 
the  decomposition  of  H2+  ions  as  supposed  by  Herzberg 
(this  vol.,  1).  J.  W.  Smith. 

Extinction  of  the  Z)-lines  in  flames  by  [the 
ciddition  of]  chlorine  compounds.  J.  Franck 
and  G.  E.  Gibson  (Z,  Physik,  1928,  50,  691).— By 
observing  the  behaviour  of  a  salted  flame  to  which 
small  amounts  of  carbon  tetrachloride  vapour  were 
added  it  has  been  shown  that  a  complete  parallelism 
exists  by  the  extinction  of  the  emission  of  the  Ddines 
and  their  disappearance  in  the  absorption  spectrum. 
This  is  held  to  indicate  that  the  disappearance  of  the 
D- lines  is  due  to  the  disappearance  of  the  free  sodium 
atoms  which  pass  under  these  conditions  into  sodium 
chloride  molecules.  J.  W.  Smith. 

Spectra  of  neon,  argon,  and-  krypton  (addi¬ 
tional  lines).  W.  Gremmer  (Z.  Physik,  1928,  50, 
716 — 724). — A  number  of  new  lines  in  the  red  and 
infra-red  regions  have  been  observed  in  the  spectra 
of  neon  and  argon.  Most  of  these  have  been  shown 
to  be  members  of  the  sp-t  ps~}  or  pd~ series.  The 
spectrum  of  krypton,  like  those  of  neon  and  argon, 
shows  certain  constant  vibrational  differences.  These 
regularities  enable  a  considerable  number  of  the 
spectral  lines  of  krypton  to  be  classified. 

J.  W.  Smith. 

Breadth  of  some  lines  of  the  mercury  spec¬ 
trum.  A.  Carrelli  (Atti  R.  Accad.  Lineei,  1928, 

[ v i ] ,  7,  1014 — 1018). — A  discussion  of  the  results  of 
the  measurement,  by  the  interferometer  method,  of 
the  breadth  of  eleven  Lines  of  the  mercury  spectrum. 

F.  G.  Tryhobn. 

Spectra  of  ionised  neon  (Ne  II)  and  ionised 
argon  (A  H).  II.  T.  L.  db  Bruin  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1928,  31,  593 — 602). 
— A  comparison  is  made  between  the  quadruplet 
terms  of  ionised  neon  (Ne  ii)  and  ionised  argon  (A  n). 
A  table  of  terms  is  given.  Nearly  all  the  terms  pre¬ 
dicted  by  the  theory  of  Heisenberg  and  Htmd  have 
been  detected  and  identified.  The  Zeeman  effect  was 
investigated  in  order  to  check  the  term  scheme,  the 
calculated  effect  being  compared  with  that  observed. 

A.  J.  Mee. 

Intensity  of  reflexion  of  X-rays  by  crystals 
and  the  Compton  effect.  G.  E.  M.  Jauncey 
(Physical  Rev.,  1927,  [ii],  29,  206).— A  correction 
factor,  introduced- by  the  Compton  effect,  is  applied 
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to  Bragg,  Darwin,  and  James’  formula  (A.,  1926,  663) 
for  the  ease  of  an  ideally  imperfect  crystal. 

A.  A.  Eldridge. 

X-Ray  spectrographic  measurements  in  the 
Jj  and  M  series  of  rhenium.  fL  Beuthe  (Z. 
Physik,  1928,  50,  762 — 768) —The  wave-lengths  of  a 
number  of  Loc,  p,  and  y  and  of  M\ 3  and  y  lines  of 
rhenium  have  been  determined,  and  the  correspond¬ 
ing  term  values  have  been  calculated. 

It.  W.  Lunt. 

Intensities  of  If- series  X-rays  from  thin 
targets.  D.  L.  Webster,  H.  Clark,  R.  M.  Yeat- 
man,  and  W.  W.  Hansen  (Proc,  Nat.  Acad.  Sci., 
1928,  14,  679 — 686).— Experimental  data  have  been 
obtained  for  targets  of  silver  so  thin  as  to  cause  no 
appreciable  retardation  of  most  of  the  cathode  rays. 
These  data  give  the  relative  intensity  of  if -series 
X-rays,  and,  therefore,  the  relative  probability  of 
direct  if- electron  ionisation,  as  a  function  of  cathode- 
ray  energy  from  the  excitation  energy  to  3*3  times  that 
amount.  W.  E.  Downey. 

Relation  between  chemical  constitution  and 
If -absorption  spectra.  VII.  General  review, 
0.  Steeling  (Z.  Physik,  1928,  50,  506— 530).— Fol¬ 
lowing  a  review  of  the  various  experimental  methods 
now  employed,  the  author  analyses  the  results 
obtained  with  the  compounds  of  phosphorus,  sulphur, 
and  chlorine.  In  the  phosphorus  compounds  it  is 
shown  that  the  displacement  of  the  absorption  limit 
depends  only  on  the  nature  of  the  atom  or  radical 
directly  linked  to  the  phosphorus,  and  that  the  displace¬ 
ment  is  proportional  to  the  number  of  such  atoms  or 
radicals.  The  limit  for  sulphur  shifts  towards  shorter 
wave-lengths  as  the  valency  is  increased ;  the  influence 
of  metals  in  sulphides  is  specific  to  the  metal,  but  the 
position  of  the  limit  is  constant  in  organic  compounds 
of  sulphur.  Metallic  chlorides  with  water  of  crystall¬ 
isation  are  characterised  by  a  shorter  wave-length 
limit  than  the  corresponding  anhydrous  substances ; 
the  limit  is  constant  for  a  number  of  cob  alt  ami  no¬ 
chlorides,  and  also  constant,  although  different  in 
value,  for  organic  compounds  containing  chlorine. 
The  relationship  between  the  displacement  of  the 
absorption  limit,  ion  distance,  grating  type,  and 
electron  configuration  is  also  discussed. 

R.  W.  Lent. 

Variation  of  X-ray  absorption  spectra  in 
crystal  gratings.  K.  Fajans  (Z.  Physik,  1928,  50, 
531—536)  .—The  data  of  Stalling  (cf.  preceding 
abstract)  have  been  used  to  show  that  the  displace¬ 
ment  of  the  absorption  limit  varies  inversely  as  the 
fourth  power  of  the  ionic  distance,  and  that  therefore 
the  absorption  limit  is  determined  by  the  electron 
configuration  of  the  ions  in  the  grating. 

R.  W.  Lent. 

Ultra-violet  band  spectra  of  nitrogen.  R.  T. 
Biroe  and  J.  J.  Hopfield  (Physical  Rev.,  1927,  [ii], 
29,  356).— The  system  previously  analysed  (A.,  1925, 
ii,  737)  has  been  extended  to  include  sixty  bands 
between  1250  and  2025  A.  The  system  is  not  now 
ascribed  to  nitric  oxide,  but  is  the  resonance  system 
of  nitrogen.  Two  other  progressions  of  emission 
bands  between  1030  and  1520  A.  have  been  identified. 

A.  A.  Eldridge. 


Excitation  of  the  arc  spectrum  of  nitrogen. 
R.  A.  Wolfe  and  0.  S.  Duffendack  (Physical  Rev., 
1927,  [ii],  29,  209—210).- — When  the  arc  spectrum  of 
nitrogen  was  excited  by  an  interrupted  low-voltage 
arc  in  a  mixture  of  helium  and  nitrogen,  nitrogen  arc 
lines  were  very  strong  in  a  limited  region,  whereas  in 
other  regions  helium  lines  or  nitrogen  bands  strongly 
predominated.  Existing  data  are  largely  confirmed. 

A.  A.  Eldridge. 

Absorption  spectrum  of  antimony  vapour. 
R.  V.  Zumstein  (Physical  Rev.,  1927,  [ii],  29,  209). 
—The  arc  lines  2311*50,  2175*88,  and  2068*38  were 
strongly,  and  2023*86,  2127*46  less  strongly,  absorbed. 
All  five  absorption  lines  come  from  the  3 d2  state, 
which  is  doubtless  the  normal  state  of  the  atom. 

A.  A.  Eldridge. 

Resonance  glow  in  a  hydrogen  discharge  tube. 
R.  D.  Rusk  (Physical  Rev.,  1927,  [ii],  29,  213 — 214). 
—A  study  of  the  blue  haze  obtained  in  a  hot- filament 
discharge  tube,  A  close  relationship  between  the  life 
of  the  excited  molecule  and  its  collision  frequency  is 
suggested.  A.  A.  Eldridge. 

Absorption  of  the  mercury  line  1941-5  A.  in 
the  positive  column  and  the  optical  determin¬ 
ation  of  the  concentration  of  mercury  ions. 
W.  de  Groot  (Z.  Physik,  1928,  50,  559—569). 
— Radiation  of  1941*5  A.  emitted  from  a  low-voltage 
arc  in  a  neon-mercury  vapour  mixture  was  allowed  to 
pass  through  the  positive  column  of  a  low- voltage 
discharge  in  a  mixture  of  argon  (16  mm.)  and  mercury 
vapour  (3  mm.) ;  the  ratio  of  the  intensity  of  the 
incident  to  the  transmitted  radiation,  I0/I,  has  been 
measured  as  a  function  of  the  current  in  the  positive 
column.  A  theoretical  expression  for  this  ratio  has 
been  derived  from  the  analyses  of  Lorentz,  Voigt, 
and  Minkowski  in  terms  of  the  most  probable  velocities, 
assuming  a  Maxwellian  distribution,  of  the  ions  in 
the  light  source,  w€J  and  in  the  positive  column,  w, 
of  the  widths  of  the  line  1941*5  A.  in  the  source, 
and  in  the  positive  column,  of  the  density  of  ionis¬ 
ation,  Ny  and  of  the  apparent  temperature  of  the 
ions  in  the  positive  column  T.  Values  of  w€f  6>*, 
and  were-  then  chosen  so  that  the  theoretical  and 
experimental  curves  relating  1Q/I  with  the  current 
coincided,  assuming  that  N  is  proportional  to  the 
current.  Values  are  thus  obtained  for  N  in  terms  of 
wo>7  and  by  assuming  on  the  basis  of  Langmuir’s 
experiments  (this  vol.,  342)  that  the  currents  used 
in  the  discharge  tube  correspond  with  values  of  T 
from  1000°  to  5000°  Abs.  N  is  found  to  range  from 
1*6  to  3*2  x  1010  ions/c. c.  as  the  current  is  increased 
from  5  to  100  ma.  These  values  are  in  agreement 
with  the  recent  values  obtained  by  Compton,  Turner, 
and  McCurdy  (A.,  1925,  ii,  86)  using  search  electrodes. 

R.  W.  Lent. 

Arc  spectrum  of  iron  under  reduced  pressure 
over  the  range  2270—3900  A.  P.  Making  (Z. 
wiss.  Phot,,  1928,  26,  47—86), — A  large  Rowland 
grating  was  used,  giving  results  claimed  to  be  accurate 
to  one  thousandth  of  an  Angstrom  unit.  Full  experi¬ 
mental  details  are  given  for  obtaining  accurate 
measurements  of  wave-length  shifts. 

A  table  is  given  comparing  corresponding  wave¬ 
lengths  in  air  and  in  a  vacuum,  respectively,  for  some 
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hundreds  of  lines,  and  shows  that  the  vacuum  displace* 
ment,  which  is  usually  towards  the  red,  never  exceeds 
1 — 2  A.  The  vacuum  lines  are  generally  sharper  than 
the  corresponding  air  lines;  occasionally  a  line  is 
simple  in  the  air  and  inverted  in  the  vacuum  spectrum. 
The  intensity  of  the  vacuum  line  is  greater  only  when 
the  corresponding  air  line  is  inverted.  Many  lines 
occur  only  in  the  vacuum  spectrum  ;  occasionally  two 
apparently  independent  lines  in  the  air  spectrum  unite 
to  give  a  single  line  in  the  vacuum. 

Contrary  to  expectation,  the  vacuum  spectrum 
does  not  give  any  better  results  for  the  frequency 
differences  between  successive  pairs  in  multiplets 
than  the  air  spectrum. 

In  spite  of  the  greater  sharpness  of  the  lines  and 
the  certainty  of  avoiding  pole-effects,  the  vacuum 
spectrum  of  iron  cannot  replace  the  air  spectrum  as  a 
standard  owing  to  the  far  greater  care  required  in 
operation.  S.  J.  Gregg. 

Spectrum  temperature  of  magnesium-  and 
flash-light.  H.  Arens  and  J.  Eggert  (Z,  wiss. 
Phot,,  1928,  26,  95 — 96). — The  spectrum  temperatures 
of  the  magnesium  flame  and  of  flash-light  are  3700° 
and  2900°  Abs.,  respectively.  On  an  Agfa  colour 
plate  flash-light  showed  normal  distribution  of 
intensity,  whilst  the  magnesium  flame  was  strong  in 
the  blue.  This  was  confirmed  by  spectrum  observ¬ 
ations.  S.  J.  Gregg. 

First  spark  spectrum  of  krypton.  P.  K. 
Kichlu  (Proc.  Roy.  Soc.,  1928,  A,  120,  643—649; 
cf.  this  vol.,  808). — With  the  aid  of  the  data  of 
Bloch,  Bloch,  and  Dejardin  (A.,  1924,  ii,  286)  and  of 
Abbink  and  Dorgelo  (this  vol.,  338),  an  analysis  has 
been  made  of  the  spark  spectrum  of  krypton  over  the 
region  783*72 — 6768  A.  The  calculated  ionisation 
potential  of  the  krypton  ion  is  26*4  volts.  The  dis¬ 
crepancy  between  this  value  and  that  found  by 
D6jardin  (28*25  volts)  is  perhaps  due  to  the  fact  that 
the  present  value  was  calculated  by  taking  only  the 
first  two  members  of  a  Rydberg  sequence. 

L.  L.  Rircumshaw. 

Absorption  spectrum  of  caesium.  (Miss)  I.  M. 
Mathews  (Proc.  Roy.  Soc.,  1928,  A,  120,  650—654). 
— The  light  from  a  carbon  arc  was  passed  through 
c cesium  vapour,  produced  in  an  electrically-heated 
steel  tube  from  dried  c cesium  carbonate  in  the  presence 
of  powdered  magnesium,  and  focussed  on  the  slit  of 
a  Rowland  grating.  The  wave-lengths  and  classi¬ 
fication  of  the  principal  lines  in  the  spectrum  over 
the  region  3888*622 — 3193-172  A.  are  tabulated. 
The  values  are  in  close  agreement  with  those  obtained 
by  Bevan  (ibid.,  1912,  A,  86,  320).  As  far  as  the  s 
and  p-texms  are  concerned,  no  support  is  found  for 
the  view  of  Sowerby  and  Barratt  that  the  present 
accepted  term  values  are  inaccurate  (cf.  A.,  1926, 
213).  L.  L.  Rircumshaw. 

Zeeman  effect  for  spectrum  of  tantalum. 

J.  C.  McLennan  and  A.  M.  I.  A.  W.  Durnford 
(Proc.  Roy.  Soc.,  1928,  A,  120,  502— 510).—' The 
magnetically  resolved  components  of  55  of  the  more 
important  wave-lengths  of  the  tantalum  arc  spectrum 
between  5548  and  6700  A.  have  been  determined. 
Several  of  the  Zeeman  patterns  confirm  the  previous 


work  on  atomic  states  and  spectral  terms  (McLennan, 
McLay,  and  Smith,  A.,  1926,  874),  giving  the  lowest 
spectral  term  for  tantalum  as  4 F2i  and  thus  indicating 
a  quadruplet  system  for  the  arc  spectrum. 

L.  L.  Bircumshaw. 

New  regularities  in  the  helium  band  spec¬ 
trum.  G.  H.  Dieke,  T.  Takamine,  and  T.  Sue  a 
(Z.  Physik,  1928,  49,  637 — 069) . — The  band  spectrum 
of  helium  has  been  re-examined  using  a  concave 
grating  of  15  ft.  radius  leading  to  an  accuracy  of 
0*008,  0*004,  and  0*003  A.  in  the  first,  second,  and 
third  orders,  respectively.  The  helium  used  con¬ 
tained  a  small  amount  of  neon ;  the  conditions  under 
which  the  spectrum  was  excited  are  not  described. 
A  large  number  of  new  bands  was  observed,  the  last 
members  of  which  are  2p4crms;  the  characteristics 
of  these  bands  differ  widely  from  those  of  others 
previously  recorded.  The  newly-observed  lines  have 
been  classified  and  co-ordinated,  and  the  parameters 
of  the  equations  for  the  vibrational  bands  have  been 
evaluated.  R.  W.  Lunt. 

Mathematical  relationships  between  line 
structure  and  the  Doppler  effect.  G.  Doetsch 
(Z.  Physik,  1928,  49,  705 — 730). — Following  an 
analysis  of  the  variation  of  intensity  throughout  a 
spectral  line  due  to  thermal  agitation,  two  methods 
are  derived  for  the  calculation  of  the  fine  structure 
of  a  line  from  measurements  of  the  width  and  of  the 
total  intensity  of  a  line.  R.  W.  Lunt. 

Intensity  ratios  for  the  doublets  of  the  principal 
series  of  the  alkali  metals.  S.  Sambursky  (Z. 
Physik,  1928,  49,  731 — 739). — The  intensity  of  a 
number  of  doublets  of  the  principal  series  of  sodium, 
potassium,  rubidium,  and  caesium  have  been  deter¬ 
mined.  The  ratio  of  the  intensities  ls—np}  :  1  s—np2 
(n— 2,  3,  .  .  .)  varies  linearly  with  the  logarithm  of 
the  effective  quantum  number,  but  only  in  the  case 
of  sodium  is  the  theoretical  constant  value  of  2 
attained  ;  in  the  other  cases  the  ratio  increases  with  the 
logarithm  of  the  quantum  number.  R.  W.  Lunt. 

i 

Gurney  theory  of  the  origin  of  the  helium 
lines  in  the  spectrum  of  the  chromosphere.  W. 
Anderson  (Z.  Physik,  1928,  48,  749— 782).— Cal¬ 
culations  are  made  which  show  that  the  distance  of 
fall  of  a  Ca++  ion  in  the  sun’s  gravitational  field  neces¬ 
sary  to  excite  the  5876  A.  line  of  helium  is  in  good 
agreement  with  the  observed  region  of  emission  of 
this  line  relative  to  the  sun’s  surface.  R.  W.  Lunt. 

Spectrum  of  the  hydrogen  molecular  ion. 
C.  J.  Brasefield  (Proc.  Nat,  Acad.  ScL,  1928,  14, 
686 — 689) . — By  spectroscopic  examination  of  a 
luminous  canal-ray  beam  in  hydrogen,  it  has  been 
found  possible  to  separate  the  lines  due  to  the  hydrogen 
molecular  ion.  W.  E.  Downey. 

Series  spectra  of  cadmium-like  atoms.  J.  B. 
Green  and  R.  J.  Long  (Proc,  Nat,  Acad.  ScL,  1928, 
14,  706 — 710 ;  cf.  Lang,  this  vol.,  99),— The  spectrum 
of  Sb  iv  has  been  measured  and  analysed. 

W.  E.  Downet. 

Spark  spectrum  of  neon.  A.  S.  Ganesan 
(Physical  Rev.,  1928,  [ii],  32,  580— 582).— A  list  of 
lines  in  the  spark  spectrum  of  neon  between  2300  and 
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1850  A.  is  given.  Many  of  the  lines  seem  to  belong 
to  Me  m,  “  N.  M.  Bligh, 

Intensities  of  the  lines  in  the  spectrum  ol 
mercury.  E.  0,  Hulburt  (Physical  Rev,,  1928, 
[ii],  32,  593— 599).— The  total  radiation  in  the  spectral 
region  6000 — 2300  A,  from  a  small  quartz  mercury 
lamp  was  T8oxl0”10  erg  per  atom  per  sec.  From 
this  and  the  intensities  of  the  lines,  the  average 
emission  of  quanta  per  second  by  each  atom  was 
found  as  11*4,  8-9,  5*0,  2*3  of  yellow,  green,  blue,  and 
violet  light,  respectively.  The  intensities  of  twenty- 
four  lines  of  the  spectrum  were  measured.  Plotting 
the  logarithm  of  the  intensity  against  the  frequency 
for  the  lines  of  a  series  gave  roughly  straight  lines  of 
about  the  same  slope  for  the  sharp  series  (23Pn—  w?Sx) 
and  for  the  diffuse  series  (2 nP„— m3D3j2i3).  The  tem¬ 
peratures  of  the  excited  atoms  derived  from  the  slopes 
were  3900°  and  2600°  Abs.  for  the  sharp  and  diffuse 
series,  respectively.  N.  M.  Bligh. 

29  and  30-Blectron-system  spectra  of  arsenic 
and  selenium.  R.  A.  Sawyer  and  G.  J.  Hum¬ 
phreys  (Physical Rev,,  1928,  [ii],  32,  583 — 592). — New 
vacuum -spark  data  in  the  extreme  ultra-violet  have 
been  obtained  for  arsenic  and  selenium.  Extra¬ 
polation  methods  are  used  to  predict  the  location  of 
and  to  identify  the  lines  arising  from  transitions 
between  the  lowest  levels  in  the  spectra  of  As  IY, 
As  v,  Se  v,  and  Se  vi.  The  ionisation  potential  of 
As  v  is  determined  as  62*4  volts,  that  of  Se  vi  as 
814  volts.  The  (4P2)3P  separation  of  the  30-electron- 
system  spectra  shows  a  rapid  increase  with  respect  to 
the  separation  both  of  (4 $4p)3P  term  and  (4p)2P  term 
of  the  next  ion.  The  theoretical  significance  of  this 
effect,  first  observed  here  and  not  appearing  in  the 
corresponding  iso- electronic  spectra  of  the  lighter 
elements,  is  discussed.  The  effect  is  believed  to  be 
due  to  a  change  of  coupling  of  the  quantum  vectors 
with  increasing  nuclear  charge.  N.  M.  Bligh. 

Spectrum  of  potassium  excited  during  its 
spontaneous  combination  with  chlorine.  L.  A. 
Ramdas  (Indian  J.  Physics,  1928,  3,  31 — 36). — The 
light  emitted  by  potassium  burning  in  chlorine  gives 
a  spectrum  showing  the  arc  lines  of  potassium,  an 
intense,  broad  red  band  due  to  potassium  molecules, 
and  a  few  feeble  lines  which  appear  to  be  the  enhanced 
lines  in  the  violet  region.  The  possibility  of  thermal* 
excitation  of  this  spectrum  is  discussed. 

W.  E.  Downey. 

Horizontal  comparison  in  the  location  ol 
spectra  of  elements.  M.  Saha  and  K.  Maz trail) ak 
(Indian  J.  Physics,  1928,  3,  (17— 1 76).— Theoretical. 

W.  E.  Downey. 

Ultra-violet  absorption  bands  of  oxygen. 
A.  S.  Ganesan  (Indian  J.  Physics,  1928,  3,  95 — 104). 
— The  structure  of  five  ultra-violet  absorption  bands 
of  oxygen  between  1953  and  1864,  A,  has  been 
experimentally  determined.  W.  E.  Downey 

Excitation  of  Cut  II  spectrum  by  positive  neon 
ions.  O.  S.  Duffendack  and  J.  G,  Black  (Physical 
Rev.,  192*7,  [ii],  29,  925). — The  spectra*  of  low- 
voltage  arcs  maintained  in  mixtures  of  argon  and 
copper  and  of  neon  and  copper  in  a  tungsten  furnace 
were  studied.  The  argon  mixture  gave  no  spark 


lines.  In  neon  the  lines  from  the  levels  corresponding 
with  the  (3d)°(4 p)  and  (3 df(5s)  configurations  were 
strongly  developed.  The  results  accord  with  Shen- 
sto neJs  analysis  (A.,  1927,  389).  A.  A.  Eldridge. 

Nature  of  the  nitrogen  afterglow.  A,  G. 
Worthing  (Physical  Rev.,  1927,  [ii],  29,  907—908). 
—The  observations  described  do  not  support  the  view 
that  the  afterglow  originates  in  impacts  of  neutral 
unexcited  nitrogen  atoms  and  molecules. 

A.  A.  Eldridge. 

Zeeman  effect  of  the  fine  structure  components 
of  mercury  radiation  X  2536  A,  W.  A.  MacNair 
(Physical  Rev.,  1927,  [ii],  29,  915). — The  five  fine 
structure  components  split  into  triplets,  the  effects 
of  a  magnetic  field  on  the  components  of  which  is 
recorded.  A.  A.  Eldridge. 

X-Ray  absorption  and  valency.  W.  B.  More¬ 
house  (Physical  Rev.,  1927,  [ii],  29,  924).— The 
absorption  of  heterogeneous  X-rays  by  an  element 
depends  on  its  valency \  the  effect  may  differ  for 
different  wave-lengths.  If  the  screening  constant 
changes  the  absorption  coefficient  will  change.  With 
change  of  valency  there  must  be  a  slight  change  in 
the  electronic  configuration  of  the  atom. 

A.  A.  Eldridge. 

Secondary  absorption  edges  in  X-rays,  B.  B, 
Ray  (Nature,  1928, 122,  771 — 772). — An  explanation 
of  the  anomalous  position  of  secondary  edges  is 
advanced ;  it  is  assumed  that  the  same  quantum  can 
be  absorbed  successively  by  two  or  more  electrons 
occupying  different  energy  levels  in  the  atom. 

A.  A.  Eldridge. 

Stark  effect  in  neon.  J.  S.  Foster  and  W. 
Bowles  (Physical  Rev.,  1927,  [ii],  29,  925) —The 
observed  symmetrical  Stark  patterns  for  the  line 
groups  of  higher  order  were  remarkably  hydrogen - 
like  in  character.  Each  of  the  lines  2p} — if  and 
— 5/  appears  as  a  doublet,  and  the  two  members 
of  the  doublet  present  nearly  identical  Stark  effects. 

A  A  TPt  T*’OTTW"» X1 
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Unclassified  lines  of  oxygen  in  the  ultra¬ 
violet.  J,  J.  Hopfield  (Physical  Rev.,  1927,  [ii], 
29,  923 — 924) . — The  triplet  988-67,  990-13,  990-73  A. 
is  possibly  an  unresolved  group  similar  to  the  sulphur 
group  at  1480  A.,  which  contains  eight  lines.  The 

aurora  line  5577*35  A,  is  apparently  related  to  the 

*'***'■  *%  ^  ^  ^ 

two  ultra-violet  lines  of  oxygen  1217*62  and  99947  A 6 
possibly  the  ultra-violet  lines  have  a  common  initial 
or  final  state  and  the  aurora  line  represents  the 
transition  between  their  respective  final  or  initial 
states.  A.  A.  Eldridge. 

Characteristics  of  the  neutral  and  of  the 
singly-  and  doubly»ionised  spectra  of  cerium. 
A.  S.  King  (Physical  Rev.,  1927,  [ii],  29,  366). 
— Approximately  1600  lines  between  3000  and  4700  A. 
in  the  spectrum  of  neutral  cerium  have  been  measured 
in  furnace  spectrograms.  More  than  3000  neutral 
lines  may  now  be  listed.  The  spectrum  of  ionised 
cerium  is  common  to  the  arc  and  spark,  whilst  in  the 
ultra-violet  a  condensed  spark  discharge  gives  many 
doubly-ionised  lines.  A.  A.  Eldridge. 

Series  limits.  A.  G.  Shenstone  (Nature,  1928, 
122,  727 — 728), — The  predictions  of  Hund’s  theory 
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of  the  limits  of  component  series  are  invalid,  since 
the?  do  not  take  into  account  the  fact  that  a  magnetic 
field  which  is,  in  the  usual  sense,  strong  may  still  be 
weak  from  other  points  of  view,  A.  A.  Eldridge. 

Fine  structure  of  the  Compton  effect.  M.  be 
Broglie  (Compt.  rend.,  1928,  187,  697). — If  the 
experiments  of  Davis  (this  voi,  1168)  are  con¬ 
sidered  in  the  light  of  the  diffused  photon  theory 
of  the  Compton  effect,  then  the  continuous  back¬ 
ground  diffused  under  the  influence  of  an  exciting 
source  containing  rays  of  all  wave-lengths  should 
be  banded,  and  in  the  curve  connecting  the  total 
absorption  of  an  element  with  the  wave-length,  a 
portion  of  the  absorption  should  be  attributed  to 
diffusion.  J,  Grant. 

Spectrum  of  bromine  in  the  electrodeless 
discharge.  N.  Siracusa n a  (Atti  R.  Accad.  Lineei, 
1928,  [vi],  7,  835— 83 8).-—' The  spectrum  of  bromine 
excited  by  the  electrodeless  discharge  under  unspeci¬ 
fied  electrical  conditions  has  been  examined  to 
2000  A. ;  this  is  characterised  by  a  number  of  lines 
belonging  to  arc  spectrum  many  of  which  are  new, 
and  a  faint  continuous  background.  R.  W.  Ltjnt. 

Extension  of  the  group  theory  of  terms,  if. 
Delbruck.  (Z.  Physik,  1928,  51,  181 — 187}, — Mathe¬ 
matical.  It.  W.  Lust. 

Spectra  of  boron.  R.  A.  Sawyer  (Physical  Rev., 
1927,  [ii],  29,  357).— Twenty- five  out  of  ninety  new 
“  vacuum  spark  ”  boron  lines  have  been  classified. 

A.  A.  Eldridge. 

Stages  in  the  excitation  of  the  spectrum  of 
indium.  J.  G.  Frayne  (Physical  Rev.,  1927,  [II], 
29,  357).—. At  3*3  volts  the  lines  2px — 2s  and  2p% — 2s 
appeared ;  at  4-2  volts  the  additional  lines  2px — 3d 
and  2p* — Zd  appeared.  At  7  volts  higher  members 
of  the  series  appeared,  whilst  at  13*2  volts  lines  addi¬ 
tional  to  the  recognised  series  lines  appeared.  At 
this  potential  a  second  electron  may  have  been 
detached  from  the  atom,  assuming  that  ionisation 
occurred  at  7  volts.  Most  of  the  lines  which  appeared 
at ,  23  volts  have  been  recognised  as  air  lines.  At 
600—800°  the  lines  from  the  2 px  level  were  con¬ 
sistently  stronger  than  those  from  the  2p2  level. 

A.  A.  Eldridge. 

Energy  level  studies  on  metallic  vapours 
using  a  high-temperature  tungsten  furnace. 

O.  S.  Duffendack  and  J.  G,  Black  (Physical  Rev., 
1927,  [ii],  29,  358).— New’  absorption  lines  were 
observed  with  copper  vapour  at  2618*37,  28.24*39, 
2882-81,  2961-19,  3010-87,  3194-09,  and  5782-08  A., 
all  originating  in  the  metastable  2D2*  level.  The 
copper  lines  3247,  3274,  5106,  5700,  5782  A.  originating 
in  the  22i\  2  level  and  several  copper  hydride  bands 
were  obtained  in  emission.  The  22\3  level  is  reached 
by  thermal  action  and  the  2 2Plt2  level  by  absorption 
of  resonance  radiation.  ’  A.  A.  Eldridge. 

Relations  in  the  spectra  of  stripped  atoms. 
R.  0.  Gibbs  and  H.  E.  White  (Physical  Rev.,  1927, 
[ii],  29,  359).— It  has  been  possible  to  recognise  the 
first  pair  of  doublets  in  the  principal  series  for  stripped 
atoms  as  far  as  Mn  vn  in  the  first  long  period,  Zr  iv 
in  the  second,  and  Pr  v  in  the  third.  The  first  pairs 


of  inverted  diffuse  doublets  with  satellite  have  been 
located  for  Sc  m,  Ti  iv,  and  ¥  V. 

A.  A.  Eldridge. 

Two  electron  multiplets  of  the  first  and  second 
long  periods.  H.  E.  White  and  R.  C.  Gibbs 
(Physical  Rev.,  1927,  [ii],  29,  359).— Three  charac¬ 
teristic  multiplets  arising  from  two- valency  electron 
systems  of  the  first  and  second  long  periods  of  the 
periodic  system  follow  the  regular  and  irregular 
doublet  laws.  A.  A.  Eldridge. 

Intensity  of  scattered  X-rays  and  the  Compton 
effect.  G.  E.  M.  Jauncey  (Physical  Rev.,  1927, 
[ii],  29,  605). — It  is  assumed  that  all  the  electrons  in 
the  U  state  in  a  given  atom,  co-operate  in  the  unmodi¬ 
fied  scattering,  which  therefore  varies  as  F2  and  the 
modified  scattering  as  Z — F,  where  F  is  Williams  and 
Jauncey ’s  atomic  structure  factor  and  Z  is  the  atomic 
number.  A.  A.  Eldridge. 

¥ibrational  levels  in  the  blue-green  band 
system  of  sodium.  F.  W.  Loomis  (Physical  Rev,, 
1927,  [ii],  29,  607). — The  following  assignment  is 
made  :  v=20301-7+(124-I3»# -0-34V2)  -  (158-5&"— 
0*73?i"2— 0*0027n"3),  The  bands  to  which  the 

fluorescence  lines  belong  can  be  identified  approxim¬ 
ately.  A.  A.  Eldridge. 

Fine  structure  of  the  helium  arc  spectrum. 

W.  Y.  Houston  (Physical  Rev.,  1927,  [ii],  29,  749). 
— The  sharp  series  line  7065  A.  and  the  diffuse  series 
line  5876  A.  of  the  orthohelium  spectrum  arc  triple. 
Hence  the  helium  spectrum  is  not  anomalous. 

A.  A.  Eldridge. 

Photo-electric  properties  of  thin  films  of  the 
alkali  metals.  N.  R.  Campbell  (Phil.  Mag.,  1928, 
[vii],  6,  633 — 648). — The  sensitivity  of  a  photo-electric 
cathode  has  been  shown  to  depend  on  the  thickness 
of  the  metallic  deposit,  the  nature  of  this  deposit,  and 
the  material  on  which  the  deposit  is  made.  Potassium 
photo-electric  cathodes  produced  by  depositing  the 
metal  on  copper,  driving  it  off  by  heat,  and  then  sub¬ 
jecting  the  remaining  film  to  a  discharge  in  hydrogen 
show  remarkable  and  stable  sensitivity  to  red  light, 
the-  photo-electric  currents  obtained  with  a  wave¬ 
length  of  8000  A.  being  of  the  same  order  as  those 
obtained  in  normal  potassium  cells  under  a  wave- 

.  Similar  but  less  regular  effects 
were  obtained  with  films  of  sodium,  caesium,  and 
rubidium  on  various  other  metals.  It  is  suggested 
that  to  obtain  maximum  photo-electric  sensitivity 
over  the  range  of  the  visible  spectrum  a  combination 
of  the  normal  potassium  cell  and  that  with  the  new 
potassium- on-copper  anode  should  be  employed. 
The  results  indicate  that  the  films  in  question  consist 
of  a  succession  of  unimolecular  layers  analogous  to 
those  of  caesium  and  oxygen  on  tungsten  examined  by 
Langmuir  and  others.  A.  E.  Mitchell. 

Critical  potentials  of  the  spark  lines  of  mer¬ 
cury.  J.  A.  Eldridge  (Physical  Rev.,  1927,  [ii], 
29,  213). — From  measurements  of  the  intensities  of 
30  spark  lines  as  a  function  of  voltage,  three  critical 
values  <150  volts  have  been  found  at  about  18,  24, 
and  57  volts.  A,  A.  Eldridge. 

Possible  relation  between  radiation  and  ion¬ 
isation  potentials  of  iron.  0.  Stuhlman  (Physical 
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Rev.,  1927,  [ii],  29,  354).— Published  values  are  eon-  shown  to  be  greater  the  lower  is  the  temperature  of 


sidered.  The  critical  radiation  potentials  can  probably 
be  attributed  to  multiple  impact. 

A.  A.  Eldridge, 

29«Volt  critical  potential  of  hydrogen.  It,  D. 
Rusk  (Physical  Rev.,  1927,  [ii],  29,  354). — The 
results  of  determinations  of  striking  and  breaking 
potentials  of  illuminated  ares  in  hydrogen  suggest 
that  29  volts  represents  a  molecular  excitation  level 
capable  of  sustaining  intense  cumulative  ionisation 
and  having  a  critical  excitation  period  of  the  order 
of  1G“8  sec.  A.  A,  Eldridge. 

Direction  of  ejection  of  photo-electrons  by 
polarised  X-rays.  C.  J.  Pietenpol  (Physical  Rev., 
1928,  [ii],  32,  564—569). — The  lateral  distribution  of 
photo- electrons  ejected  by  polarised  X-rays  was 
studied  by  means  of  the  Geiger  point  counter  which 
could  rotate  about  the  polarised  beam,  and  results 
supported  the  theoretical  relation  due  to  Auger  and 
Perrin  (A.,  1925,  ii,  618).  N.  M.  Bligh. 

Photo-electric  thresholds  and  fatigue.  G»  B* 

Welch  (Physical  Rev.,  1928,  [ii],  32,  657 — 666). 
— Causes  affecting  threshold  values  were  investigated, 
using  highly  purified  elements  the  surfaces  of  which 
were"  prepared  in  a  vacuum  by  an  electromagnetic 
filing  device.  A  linear  relation  was  found  between 
the  logarithm  of  the  photo-electric  current  and  the 
logarithm  of  the  time  elapsed  since  polishing  the 
surface.  The  rate  of  fatigue  increases  with  the 
pressure  and  depends  on  the  element  used  and  for  a 
given  substance  increases  numerically  as  the  threshold 
is  approached.  Thresholds  were  found  as  formerly 
(cf.  A.,  1927,  603)  and  the  values  obtained  were  : 
calcium  4475,  iron  8155,  cobalt  3165,  nickel  3040, 
copper  2955,  zinc  3180,  and  germanium  2880  A. 
The  results  are  in  harmony  with  the  patch  theory 
of  Richardson  and  Young  (A.,  1925,  ii,  343). 

N.  M.  Bligh. 

Distribution  in  space  of  the  initial  directions 
of  photo-electrons  produced  by  monochromatic 
X-rays.  P.  Auger  (J.  Phys.  Radium,  1928,  [vi], 
9,  225 — 230). — The  apparatus  used  is  described. 
Measurements  have  been  made  using  monochromatic 
X-rays  to  excite  a  mixture  of  hydrogen  with  10%  of 
argon.  The  results  are  represented  by  a  method 
previously  described  (cf.  ibidn  1927,  [vi],  8,  85—112) 
and  it  is  found  that  when  g>,  the  angle  between  the 
emitted  photo-electric  ray  and  the  incident  X-ray,  is 
plotted  against  the  total  number  of  emitted  rays 
between  0  and  w,  the  curve  closely  follows  that  of 
siiAa.  The  results  are  discussed  and  it  is  pointed 
out  that  their  difference  from  those  given  in  the 
previous  paper  is  due  to  the  fact  that  monochromatic 
X-rays  had  not  then  been  used.  J.  L.  Buchan. 

Electric  emission  of  incandescent  platinum 
in  an  atmosphere  of  iodine.  S.  Kalandyk  (J. 
Phys.  Radium,  1928,  [vi],  9,  231 — 235). — Both  the 
positive  and  negative  emission  have  been  studied  in 
an  apparatus  which  is  described.  The  latter  only  is 
influenced  by  the  presence  of  iodine  vapour.  The 
intensity  of  the  negative  emission  has  been  measured 
at  various  temperatures  and  pressures  of  the  iodine 
vapour  and  for  different  temperatures  of  the  emitting 
platinum  filament.  The  influence  of  the  iodine  is 


the  filament  and  finally  disappears  as  the  temperature 
is  raised.  The  results  are  discussed,  and  the  increase 
in  intensity  of  emission  is  attributed  to  the  formation 
of  a  film  of  platinum  iodide  on  the  filament. 

J.  L.  Buchan. 

Heat  of  condensation  of  electrons  and  positive 
ions  on  molybdenum.  C,  C.  Van  Voorhis  and 
K.  T.  Compton  (Physical  Rev,,  1927,  [ii],  29,  909). 
— The  heat  of  electron  condensation  on  a  molybdenum 
sphere  is  4*76  volts  in  argon,  4*77  or  5*01  in  nitrogen, 
and  4*04  or  4*35  volts  in  hydrogen,  according  to  the 
surface  treatment.  The  heating  effect  of  a  positive 
ion  of  argon  is  about  1  volt.  A.  A.  Eldridge. 

Effect  of  oxygen  on  photo-electric  emission 
from  potassium.  L.  R.  Roller  (Physical  Rev., 
1927,  [ii],  29,  902—903).— Variations  in  the  effect  of 
the  admission  of  oxygen  are  ascribed  to  adsorption 
phenomena.  A.  A.  Eldridge. 

Critical  potentials  of  copper.  R,  Hamer  and 
S.  Singh  (Physical  Rev.,  1927,  [ii],  29,  901—902). 
— The  following  were  observed  :  3*3,  7*9,  14*2,  19*5, 
and  25*3  volts,  A.  A,  Eldridge, 

Simultaneous  ionisation  and  excitation  of 
molecules  on  collision  with  foreign  ions.  O.  S. 
Dufeendack  and  H.  L.  Smith  (Physical  Rev,,  1927, 
ii],  29,  914 — 915). — A  study  of  the  spectrum  of  the 
'  ow- voltage  arc  in  mixtures  of  helium,  neon,  or  argon 
and  carbon  monoxide  or  nitrogen  leads  to  the  con¬ 
clusion  that  an  ion  can  ionise  a  molecule  and  excite 
the  resulting  ion  to  the  degree  represented  by  the 
difference  in  the  ionising  potentials. 

A,  A.  Eldridge. 

Surface  layers  produced  by  activated  nitrogen* 

C.  Kenty  and  L.  A.  Turner  (Physical  Rev.,  1927, 
[ii],  29,  914) . — The  decrease  in  resistance  of  a  tungsten 
wire  in  the  presence  of  activated  nitrogen  is  attributed 
to  the  formation  of  a  surface  layer  which  increases 
the  emissivity  of  the  filament,  thereby  lowering  its 
temperature.  The  effect  is  apparently  produced  by 
a  neutral  substance.  A.  A.  Eldridge. 

Infra-red  spectrum  of  mercury.  V.  P.  Lubo- 
VTCH  (Physical  Rev.,  1927,  [ii],  29,  355) . — McLennan 
and  Shaver  have  ascribed  higher  order  lines  to  the 
infra-red  spectrum  of  mercury,  photographed  in  the 
first  order  of  a  diffraction  grating.  Certain  new  lines 
have  been  observed ;  the  line  10141  A.  is  not  a  doublet. 

A.  A.  Eldridge. 

Critical  potentials  of  iron.  R.  Hamer  and 
S.  Singh  (Physical  Rev.,  1927,  [ii],  29,  608), — Critical 
potentials  were  observed  as  follows  3*7,  7*15,  11*2, 
16*3,  19*4,  24*5,  29*0,  33*9,  38*8,  42*1,  45*7,  48*4, 
514,  54*8,  61*6,  72*7,  89*6,  103*1,  111*6,  125*8  volts, 

A.  A.  Eldridge.  _ 

Ionisation  of  mercury  vapour  by  2537  A, 
radiation.  P.  D,  Foote  (Physical  Rev.,  1927,  [ii], 
29,  609) —The  relation  between  illumination  (I)  and 
photo-current  (At)  was  of  the  form  A i-AI2/ 
(1+SJ)2,  where  A  and  B  are  constants  for  a  given 
vapour  pressure.  Admixture  of  nitrogen  increases, 
and  that  of  hydrogen  effaces,  the  effect.  Two 
separate,  excited  atoms  are  involved  in  the  ionisation 
process.  A,  A,  Eldridge. 
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Excitation  of  mercury  vapour  by  positive  ions, 
E,  J.  Jokes  (Physical  Rev.,  1927,  [ii],  29,  611). 
— Saturated  mercury  vapour  at  90°  was  bombarded 
with  positive  potassium  ions,  and  the  lines  appearing 
at  various  voltages  were  observed.  The  efficiency 
of  excitation  by  positive  ions  is  far  less  than  that  by 
electrons.  Up  to  1200  volts  the  probability  of  excit¬ 
ation  to  the  2 p2  level  is  greater  than  that  to  higher 
levels ;  excitation  to  levels  higher  than  3d1A3  was 
not  observed.  A.  A*  Eldridge. 

Inelastic  collisions  in  ionised  gas  mixtures, 
G,  P.  Harnwell  (Physical  Rev.,  1927,  [ii],  29, 
611). — The  variation  with  pressure  of  the  ionisation 
by  electron  impact  in  mixtures  of  the  rare  gases 
with  hydrogen  and  nitrogen  was  studied.  The 
number  of  rare  gas  ions  decreased  rapidly  after  a 
pressure  of  about  0-05  mm.  was  reached.  Similar 
effects  were  observed  with  mixtures  of  nitrogen  and 
the  rare  gases.  The  results  support  evidence  for  the 
existence  of  a  type  of  collision  of  the  second  kind 
resulting  in  ionisations  by  positive  ions. 

A.  A.  Eldridge. 

Recombination  of  ions  in  the  chamber  of  an 
X-ray  spectrometer.  D.  L.  Webster  and  R.  M. 
Ye atman  (J.  Opt.  Soc.  Amer.,  1928,  17,  254 — 259). 
— It  is  showm  that  under  proper  conditions  the  fraction 
of  ions  lost  by  recombination  is  independent  of  the 
total  number  of  ions  produced,  for  any  loss  up  to 
about  10%.  This  allows  the  use  of  a  much  lower 
chamber  voltage  in  the  comparison  of  ionisation 
currents.  The  fact  that  the  fraction  lost  is  prac¬ 
tically  constant  indicates  that  probably  the  recom¬ 
bination  is  columnar,  i.e.,  in  the  case  of  X-rays,  an  ion 
recombines  only  with  another  ion  produced  by  the 
same  photo-electron.  This  will  be  best  satisfied  with 
weak  rays,  and  not  with  strong  ones.  A.  J.  Mee. 

Reflexion  of  electrons  from  an  aluminium 
crystal.  D.  C.  Rose  (Phil.  Mag.,  1928,  [vii],  6, 
712—729). — An  apparatus  similar  to  a  Bragg  X-ray 
spectrograph  has  been  used  in  the  examination  of  the 
reflexion  of  electrons  from  the  surface  of  an  aluminium 
crystal.  Four  different  orders  of  reflected  beams 
were  found,  the  positions  of  which  agreed  fairly  closely 
with  those  predicted  from  wave  theory  when  the 
refractive  index  of  aluminium  is  assumed  to  be  unity. 
Two  other  orders  of  another  set  of  reflected  beams, 
attributed  to  an  aluminium  oxide  film  or  to  some  other 
contamination,  were  found.  The  accelerating  poten¬ 
tial,  spacing  constant  of  the  crvstal,  and  angle  of 
reflexion  are  connected  by  the  usual  relationships 
applicable  to  X-rays.  Similar  experiments  on  nickel 
by  Davisson  and  Germer  (cf.  this  vol.,  102)  did  not 
yield  results  in  accordance  with  the  wave  theory, 
and  it  is  suggested  that  the  discrepancies  are  due  to 
the  magnetic  effects  of  the  nickel  but  more  probably 
to  the  exhibition  of  a  definite  refractive  index  by 
the  nickel.  A.  E.  Mitchell. 

Collisions  of  the  second  kind  between  zinc 
and  mercury  atoms.  J.  G.  Wekaks  (Physical 
Rev.,  1927,  [ii],  29,  213). — Additional  evidence  (cf. 
A.,  1926,  768)  has  been  obtained  that  mercury  atoms 
in  the  2P  state  are  effective  in  collisions  of  the  second 
kind  with  zinc  atoms.  In  the  experiment,  an  excited 
mercury  atom  with  an  associated  metastable  state 


was  probably  about  twice  as  effective  in  producing 
collisions  of  the  second  kind  as  one  with  no  metastable 
state  near  it.  A.  A.  Eldridge. 

Dependence  of  the  free  path  of  potassium  ions 
in  various  gases  on  their  velocity.  F.  M.  Durbin 
(Physical  Rev,,  1927,  [ii],  29,  215). — Curves  showing 
the  dependence  of  the  free  path  of  potassium  ions  on 
the  velocity  in  air,  hydrogen,  nitrogen,  helium,  oxygen, 
und  argon  show  an  approach  to  a  constant  high  value 
of  the  free  path  at  the  higher  velocities  and  a  decrease 
to  a  kinetic  theory  value  at  the  lowest  velocities. 

A.  A.  Eldridge. 

Secondary  electron  emission  produced  by 
positive  caesium  ions.  J.  M.  Hyatt  (Physical 
Rev.,  1927,  [ii],  29,  214). 

Distribution  of  electrons  in  a  metal.  J.  E. 

Lennard- Jones  and  H.  J.  Woods  (Proc.  Roy.  Soc., 
1928,  A,  120,  727— 735).— Thomas  (A.,  1927,  290) 
has  applied  the  new  statistics  of  Fermi  and  Dirac  to 
the  distribution  of  electrons  in  heavy  atoms.  The 
basic  idea  is  that  the  “  electron  gas  ”  surrounding  a 
nucleus  is  £1  degenerate/’  so  that  every  cell  of  exten¬ 
sion  h2  of  a  six-dimensional  phase  space  contains  two 
electrons,  spinning  in  opposite  directions  to  one 
another.  A  differential  equation  is  obtained  which, 
has  been  solved  by  Thomas  and  Fermi  by  numerical 
methods.  Another  application  of  the  statistics  has 
been  made  by  Sommerfold  to  the  free  electrons  of  a 
metal  (this  vol.,  407).  Sommerfeld’s  work  is  criticised 
on  the  ground  that  he  has  neglected  the  interaction  of 
the  electrons  and  the  atomic  cores.  The  object  of  the 
present  investigation  is  to  find  the  average  distribution 
of  electrons  (by  the  means  employed  by  Thomas  and 
Fermi  for  isolated  atoms)  when  the  metal  is  regarded 
as  a  whole.  The  same  differential  equation  as  that 
of  Thomas  and  Fermi  is  obtained,  but  the  boundary 
conditions  are  different.  The  differential  equation 
inside  a  cube  subject  to  the  simple  boundary  con¬ 
ditions  that  Vr  — >-  E  at  the  centre  and  dV/dn—0 
at  the  boundary  proves  to  be  insoluble,  and  the 
problem  has  been  further  simplified  to  give  a  kind 
of  two-dimensional  metal,  where  the  nuclei  are 
replaced  by  a  series  of  parallel  line -charges  so  arranged 
as  to  intersect  a  plane  perpendicular  to  them  in  a 
square  array.  The  following  equation  is  ultimately 
obtained  :  (92F/0^2)  +  (32U/3y2)— &2F,  where  &2= 
16 -2me2jdh2i  m  being  the  mass  of  the  electron,  e  the 
charge,  and  U  the  potential  field.  This  is  solved 
subject  to  certain  conditions.  By  this  means  the 
work  required  to  move  an  electron  from  any  point  in 
the  crystal  is  obtained,  and  a  number  of  equipotentiai 
lines  for  a  crystal  are  plotted.  Near  a  nucleus  the 
equipotentiai  lines  are  approximately  circles,  which 
are  gradually  deformed  until  a  critical  curve  is 
reached.  This  extends  throughout  the  crystal  and 
encloses  another  system  of  closed  curves.  The 
electrons  in  these  regions  may  be  regarded  as 
44  shared/*  the  44  shared  electrons  forming  a  lattice 
array  which  interpenetrates  that  of  the  nuclei.  This 
provides  some  justification  for  the  model  of  a  metal 
proposed  by  Lindemann  and  Thomson. 

L.  L.  BrRCUMSHAw. 

Magnetic  moment  of  the  electron.  C.  G. 
Darwin  (Proc.  Roy.  Soc.,  1928,  A,  120,  621 — 63i; 
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cf,  tliis  vol.,  570), — Starting  from  the  wave  equations 
for  an  electron  and  the  associated  electric  density 
and  current,  it  is  shown  how  part  of  the  magnetic 
field  of  a  moving  electron  can  he  attributed  to  an 
electric  convection  current  and  part  to  its  intrinsic 
magnetisation.  The  relation  between  the  wave- 
constants  and  the  magnetisation  is  shown  by  a 
geometrical  construction.  The  formula  are  first 
worked  out  for  slow  motions,  then  generalised  by 
relativity  principles  for  high  speeds,  A  comparison 
is  made  between  an  electron  wave  and  a  light  wave ; 
the  relation  of  light  to  electricity  may  be  loosely 
described  by  saying  that  a  light-quantum  is  an  electron 
without  charge  or  mass.  L,  L.  Birctjmshaw. 

Diffraction  of  the  magnetic  electron.  C.  G. 

Darwin  (Proe.  Boy,  Soe,,  1928,  A,  120,  631 — 642). 
— The  problem  is  solved  of  the  diffraction  of  an 
electron  wave  by  a  line  grating,  supposed  made  out 
of  a  periodic  distribution  of  electric  or  magnetic 
material.  The  electric  and  magnetic  forces  of  the 
grating  are  limited  in  such  a  way  that  there  shall  only 
be  first-order  spectra  on  each  side,  two  reflected  and 
two  transmitted.  When  a  polarised  electron  wave 
falls  on  such  a  grating,  the  direction  of  magnetisation 
may  be  changed  in  the  diffracted  rays.  In  the  ease 
of  pure  electric  forces  and  of  some  magnetic  forces, 
the  effect  is  to  rotate  the  direction  of  magnetisation 
through  a  definite  angle  about  an  axis  perpendicular 
to  the  incident  and  diffracted  rays,  and  no  polar¬ 
isation  can  be  produced  by  the  diffraction.  In  cases 
where  there  are  simultaneous  electric  and  magnetic 
fields  some  polarisation  may  occur,  but  the  ease  has 
not  been  worked  out  in  detail. 

L.  L.  BntctfMSHAW. 

Motion  of  electrons  in  gases.  J.  S.  Townsend 
(Proc.  Roy.  Soe.,  1928,  A,  120,  511—523;  cf.  A., 
1926,  3,  878). — A  reply  to  the  criticisms  of  Atkinson 
(this  vol.,  809)  and  others  of  the  author's  work  on 
the  ionisation  of  gases  by  collision.  In  the  method  of 
investigation  adopted  by  Atkinson,  no  account  has 
been  taken  of  the  motion  of  agitation  of  the  gas  in 
finding  the  loss  of  energy  in  the  simplest  case  where 
the  molecules  or  atoms  of  the  gas  are  supposed  to  be 
perfectly  elastic  spheres.  L.  L.  Biecdmshaw, 

Theory  of  ferromagnetism.  W.  Heisenberg 
(Z.  Physik,  1928,  49,  619— 636).— Mathematical. 

R.  W.  Lijnt, 

Vertical  deflexion  of  slow  electrons  by  gas 
molecules.  R.  Kollath  (Ann.  Physik,  1928,  [iv], 
87,  259 — 284). — The  cross-section  of  a  molecule  is 
considered  from  three  different  points  of  view,  a  cross- 
section  involving  absorption  of  an  electron,  a  cross- 
section  involving  loss  of  velocity  with  or  without 
deflexion  of  the  electron,  and  finally  a  cross-section 
involving  elastic  reflexion  or  deflexion  without  a 
change  in  velocity.  An  experimental  arrangement 
is  described  whereby  the  last-named  section  can  be 
measured  in  relation  to  the  primary  electron  velocity 
for  the  angle  range  87 T — 92-9°  to  the  direction  of  the 
primary  beam.  Over  the  velocity  range  1—6  volt*, 
helium,  neon,  argon,  krypton,  hydrogen,  carbon 
monoxide,  carbon  dioxide,  nitrous  oxide,  and  methane 
exhibit  vertical  deflexion  without  marked  loss  in 
velocity,  and  the  deflexion-velocity  curves  show  a 


single  maximum  in  all  cases.  When  the  curves  are 
compared  with  those  showing  the  effective  cross- 
sectional  area  against  electron  velocity,  the  gases  fall 
into  three  groups  ;  (a)  argon,  neon,  krypton,  and 

methane,  in  which  the  two  types  of  curves  show 
maxima  which  arc  at  greater  velocities  for  the  effective 
than  for  the  deflexion  cross-section,  (6)  hydrogen  and 
helium,  in  which  the  curves  run  parallel,  (c)  the  remain¬ 
ing  gases,  in  which  the  maxima  for  the  deflexion 
curves  occur  at  the  same  velocity  as  the  first  maxima 
in  the  “  effective  ”  curves,  R.  A.  Morton. 

Recombination  of  argon  ions  and  electrons* 
CL  Kenty  (Physical  Rev.,  1928,  [ii],  32,  624—635). 
— The  afterglow  of  the  arc  spectrum  of  argon  was 
investigated.  Lines  involving  jumps  from  high 
energy  levels  are  relatively  much  stronger  in  the 
afterglow  than  in  the  arc.  Evidence  is  given  for  the 
view  that  the  excited  atoms  producing  the  afterglow 
must  be  formed  by  the  recombination  of  ions  "and 
electrons.  The  effect  of  applied  potentials  on  the 
afterglow  was  studied.  In  the  case  of  accelerating 
voltages  of  3—10  volts,  the  electronic  velocities  are- 
increased,  and  the  recombination  velocity  is  decreased, 
resulting  in  a  quenching  of  the  afterglow.  Retarding 
after-voltages  up  to  90  volts  had  practically  no  effect. 
The  intensity  of  the  afterglow  is  shown  to  be  directly 
related  to  the  concentration  of  positive  ions,  and  the 
quenching  to  a  saving  up  of  ions.  Measurements 
show  positive  ion  concentrations  in  the  afterglow  of 
the  order  1012  per  c.c,  The  mean  energy  of  the 
electrons  is  0-4  volt.  The  coefficient  of  recombination 
is  approximately  2x  1G~10.  N,  M.  Bligh. 

Diffusion  of  metastable  atoms  in  mercury 
vapour.  J.  H.  Coulliette  (Physical  Rev.,  1928, 
nil,  32,  836 — 648). — The  change  in  the  rate  of  arrival 
of  metastable  atoms  at  the  outer  boundary  of  a 
spherical  volume  of  gas  was  determined  as  a  function 
of  the  time  elapsed  after  a  number  of  atoms  had  been 
formed  at  the  centre.  Detection  of  metastable  atoms 
was  based  on  the  fact  that  they  free  electrons  from 
a  nickel  surface.  Observations  were  made  over  a 
vapour-pressure  range  of  3  X  10“9  to  0*33  mm.  and  a 
temperature  range  of  —80°  to  103°.  The  average 
duration  of  the  metastable  state  is  proportional  to 
the  distance  travelled  by  the  meta-stable  atom  to  the 
walls  of  the  tube,  and  this  duration  increased  with 
the  increase  of  vapour  pressure  of  the  mercury.  It 
is  also  found  that  the  effective  radius  of  the  metastable 
mercury  atom  is  about  1*5  times  as  large  as  that  of 
the  normal  atom,  and  that  metastable  and  normal 
mercury  atoms  obey  the  same  general  laws  of  diffusion. 
Evidence  of  the  loss  of  energy  of  excitation  as  the 
result  of  collision  between  normal  and  metastable 
mercury  atoms  was  found.  N.  M.  Bligh. 

Dissociation  of  hydrogen  chloride  by  positive 
ion  impact.  W.  M.  Nielsen  (Physical  Rev,,  1927, 
[ii],  29,  907).— Positive  ions  from  heated  sodium 
phosphate  were  projected  between  electrodes  Pt  and 
P2  to  P3.  No  negative  current  to  P1  was  observed 
below  ,34  volts  5  above  this  value  of  the  driving 
potential  the  ratio  of  negative  current  to  total 
positive  ion  current  increased  rapidly  with  increase 
in  the  driving  potential.  The  products  of  dissociation 
are  not  indicated,  A.  A.  Eldridge. 
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Magnetic  moment  of  atomic  iodine,  J.  B. 
Taylor  and  T.  E.  Phipps  (Physical  Rev.,  1927,  [ii], 
29,  904). 

Magnetic  moment  of  helium  and  molecular 
hydrogen,  I.  H.  So.lt  (Physical  Rev,,  1927,  [Ii], 
29,  904), — No  influence  of  the  magnetic  field  on  a 
beam  of  atoms  or  molecules  was  observed  for  a  gradient 
of  l*5x  105  gauss/cm.  A,  A,  Eldridgb, 

Magnetic  moment  of  the  electron,  G.  Breit 
(Nature,  1928,  122,  649). — Theoretical. 

A. .  A  *  IS  LDHID  G  B , 

Reflexion  of  electrons  from  molybdenum. 
W.  R.  Ham  (Physical  Rev.,  1927,  [ii],  29,  908).— When, 
the  percentage  of  reflected  electrons  relative  to 
incident  electrons  is  plotted  against  the  velocity  of 
reflected  electrons,  a  large  percentage  of  reflexion 
occurs  at  the  velocity  corresponding  with  2900  volts. 
Peaks  of  reflexion  occur  as  the  impressed  P.D.  passes 
the  critical  potentials  for  the  Ldevels  and  probably 
also  the  K -level  of  molybdenum. 

A.  A.  Eld  ridge. 

Recombination  of  positive  ions  with  electrons, 
R.  d’E,  Atkinson  (Z.  Physik,  1928,  51,  188—203). 
— An  attempt  has  been  made  to  measure  the  change 
in  intensity  of  a  beam  of  caesium  ions  of  220  volts 
velocity  when  allowed  to  traverse  a  cloud  of  electrons. 
No  change  in  intensity,  within  the  limits  of  experi¬ 
mental  error,  was  observed,  from  which  it  is  deduced 
that  the  upper  limit  for  the  effective  distance,  measured 
from  the  centre  of  the  ion,  in  which  recombination 
can  occur  is  7  x  KH  cm.  R.  W.  Lunt, 

Metastable  neon  and  argon.  R,  Rudy  (Physi¬ 
cal  Rev.,  1927,  [ii],  29,  359—360). 

Explanation  of  long  life  of  metastable  atoms, 
G.  Breit  (Physical  Rev.,  1927,  [ii],  29,  361). — 
Theoretical.  A.  A.  Eld  ridge. 

Formation  of  negative  ions.  A.  P,  Alexeiev- 
sky  (Physical  Rev.,  1927,  [ii],  29,  752). — Theoretical. 

A.  A.  Eldridge. 

Separation  of  isotopes  and  a  further  separation 
of  mercury  by  evaporative  diffusion.  W.  D. 
Harkins  and  B.  Mortimer  (Phil.  Mag.,  1928,  [vii], 
6,  601 — 631). — The  apparatus  developed  by  Harkins 
and  Mulliken  (A.,  1922,  ii,  295)  has  been  modified  to 
allow  of  more  rapid  working  and  an  extensive 
fractionation  of  mercury  has  been  made.  It  is 
shown  that  the  change  in  atomic  weight  A  J!  depends 
largely  on  the  separation  coefficient,  the  cut,  and  the 
efficiency.  The  time  required  to  build  up  any 
extreme  fraction,  allowing  for  the  time  necessary  for 
the  intermediate  fractions,  is  t—K(& M )zQffiEzBz, 
where  K  is  constant,  B  the  separation  coefficient,  E 
the  efficiency,  D  the  rate  of  production  of  the  lighter 
fraction,  and  Q0  the  constant  minimum  mass  of  the 
intermediate  fractions.  It. then  follows  that  in  the 
case  of  mercury,  where  B  is  small,  the  time  taken  to 
achieve  large  values  of  Alf  must  be  great.  The 
extreme  fractions  obtained  showed  a  difference  in 
atomic  weight  of  0*189  unit,  the  greatest  difference  so 
far  reported.  This  separation  corresponds  with 
changes  of  27  and  20%,  respectively,  in  the  initial 
proportions  of  isotopes  204  and  198, 

A.  E.  Mitchell, 


Isotope  effect  in  iodine  monochloride  bands 
in  the  neighbourhood  of  the  convergence  limit* 
G.  E.  Gibson  (Z.  Physik,  1928,  50,  692— 696).— A 
new  band  scries  has  been  discovered  in  the  iodine 
monochloride  absorption  spectrum  with  the  same 
convergence  limit  (5144  A.)  as  that  previously  dis¬ 
covered  (Gibson  and  Ramsberger,  this  voL,  6).  This 
series  is  attributed  to  the  second  isotope  of  chlorine  (37). 
The  coincidence  of  the  convergence  limits  of  the  two 
series  is  to  be  expected,  since  the  heats  of  dissociation 
must  be  identical.  The  relative  positions  of  the 
corresponding  vibration  terms  are  in  accordance  with 
the  theory  of  Sommerfeld.  J.  W.  Smith. 

Separation  of  the  isotopes  of  chlorine.  W.  D. 
Harkins  and  C.  E.  Bkoeker  (Z.  Physik,  1928,  50, 
037— 547) —Hydrogen  chloride  was  allowed  to  flow 
through  a  series  of  porous  porcelain  tubes  so  that 
only  one  twentieth  of  the  original  gas  did  not  diffuse 
through  the  porous  walls ;  this  procedure  was  repeated 
on  the  uncliff  used  residue  twice;  finally  the  resulting 
1 /8000th  of  the  original  gas  was  absorbed  in  water. 
Measurements  of  the  density  and  of  the  acidity  of 
the  resulting  solution  gave  data  from  which  the  mean 
value,  0*055  unit,  was  obtained  for  the  apparent 
increase  in  the  atomic  weight  of  chlorine.  The 
method  is  sensitive  to  a  change  of  0*002  unit  of 
atomic  weight.  R.  W.  Lunt. 

Atom  models  [nucleus]  for  isotopes.  II.  G. 
Beck  (Z.  Physik,  1928,  50,  548 — 554) . — The  theo¬ 
retical  considerations  previously  advanced  (cf.  this 
voL,  344),  leading  to  a  derivation  of  the  periodic 
system  from  the  Pauli  principle,  have  been  extended 
to  devise  atomic  models  for  isotopes, 

R.  W.  Lunt. 

Mass  deficiencies  and  nuclear  dimensions,  L. 
Strum  (Z.  Physik,  1928,  50,  555 — 558). — It  is  claimed 
that  the  recent  data  of  Aston  on  mass  deficiency,  p, 
can  be  related  more  simply  to  the  number  of  protons 
in  the  nucleus,  A,  than  to  the  atomic  weight  relative 
to  oxygen ;  the  results  then  fall  very  closely  on  the 
fine  p=8'4  X  l0~^mnAf  where  mu  is  the  mass  of  a 
proton.  By  assuming  point  charges  in  the  calculation 
of  the  internal  energy  of  the  nucleus  and  by  adopting 
Lena’s  model  of  the  helium  nucleus  the  value  l*4x 
10_M  cm.  has  been  obtained  for  the  diameter  of  the 
nucleus.  R.  W.  Lunt. 

Experimental  evidence  of  the  existence  of 
aggregates  of  active  deposit  atoms  in  gases  con¬ 
taining  radon,  E.  L,  Harrington  (Phil.  Mag., 
1928,  [vii],  6,  685 — 695). — The  existence  of  aggregates 
of  active  atoms,  both  in  the  gas  and  on  the  walls  of 
the  containers,  in  radon-air  mixtures  freed  from  dust 
has  been  demonstrated  by  subjecting  tubes  contain¬ 
ing  them  to  centrifugal  action,  when  it  is  found  that 
the  activity  becomes  greatest  in  regions  subjected  to 
the  greatest  centrifugal  forces.  The  existence  of  such 
aggregates  has  been  further  demonstrated  in  the  gas 
by  the  Wilson  cloud  method.  The  effects  persisted 
in  tubes  which  were  both  saturated  and  unsaturated 
with  water  vapour.  It  has  been  shown  by  a  migra¬ 
tion  experiment  that  particles  of  both  positive  and 
negative  sign  occur  in  the  gas.  It  is  suggested  that 
the  aggregates  originate  from  the  combination  of 
molecules  and  ions  in  the  highly-ionised  gas  eon- 
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taming  radon,  whilst  in  the  case  of  gas  saturated 
with  water  the  effects  will  be  enhanced  by  the  droplets 
of  water.  A.  E.  Mitchell, 

Theory  of  the  origin  of  the  actinium  series. 
T.  R.  Wilkins  (Physical  Rev.,  1927,  [ii],  29,  352). — 
The  actinium  series  is  considered  to  arise  from  an 
isotope  of  uranium -I  (actino-uranium-I),  the  decay- 
constant  of  which  is  several  times  that  of  uranium-I. 
The  parent  isotopes  were  originally  in  radioactive 
equilibrium,  but  in  geological  time  actino-uranium 
has  largely  disappeared.  The  ages  of  rocks,  com¬ 
puted  on  the  basis  of  this  theory,  may  differ  from 
those  calculated  from  the  lead  or  helium  content  by 
40%,  A.  A,  Eldbidge. 

Velocity  distribution  of  p -particles  after  pass¬ 
ing  through  thin  foils.  P.  White  and  G.  Milling¬ 
ton  (Proc.  Roy.  Soe,,  1928,  A,  120,  701 — 726). — 
Using  the  photographic  method,  a  study  has  been 
made  of  the  dispersion  of  the  retardations  of  (3-particles 
after  passing  through  thin  foils.  The  source  (Ra-R 
and  -C  initially  in  equilibrium  with  Ra-M)  was  partly 
covered  by  a  straggling  foil  of  mica,  pierced  at  equal 
distances  by  two  or  three  holes  adjusted  to  give 
nearly  equal  maximum  photographic  densities  to  each 
of  a  corresponding  pair  of  traces.  A  thorough  inves¬ 
tigation  was  made  with  the  three  strong  lines  of  the 
Ra -B  spectrum  1410,  1677,  and  1938  Hp,  using  sheets 
of  mica  of  2*25,  2*65,  3*95,  and  5*72  mg./sq.  cm. 
The  distribution  of  optical  density  along  each  plate 
•was  measured  by  means  of  a  microphotometer.  A 
process  is  worked  out  for  computing  the  shape  of  the 
straggled  curve  which  would  have  been  obtained  with 
an  ideally  fine  unstraggled  line,  and  this  is  applied 
to  the  experimental  curves,  after  correction  for  the 
background  due  to  the  continuous  spectrum  and 
chemical  fog  and  for  the  characteristics  of  the  plates 
used  (ef.  Ellis  and  Wooster,  A.,  1927,  324).  It  is 
found  that  all  the  curves  obtained  can  be  summarised 
into  a  single  fundamental  straggling  curve,  for  which 
the  equation  is  y=03/a)g(p3x/a),  where  (3  is  the  ratio 
of  the  initial  velocity  to  the  velocity  of  light,  and  a 
is  the  thickness  of  ‘the  foil  in  centigrams  per  cm. 
The  relation  between  most  probable  loss  of  velocity 
and  thickness  of  stopping  material  is  investigated  for 
Hp  1410—5904  and  surface  density  2 — 14  mg./sq, 
cm.,  and  a  small  systematic  divergence  from  Bohr's 
theory,  outside  the  limits  of  experimental  error,  is 
observed.  The  same  is  found  for  the  relation  between 
initial  velocity  and  most  probable  loss  of  velocity. 

L.  L.  Bircumshaw. 

Absorption  of  (3-rays.  J.  A.  Gray  and  B.  W. 
Sargent  (Physical  Rev.,  1927,  [ii],  29,  351 — 352). — 
The  absorption  of  the  3- rays  of  radium-12  and 
uranium-Z  in  carbon,  aluminium,  copper,  tin,  and 
lead  has  been  studied.  The  energy  lost  in  an  atom 
by  the  (3 -rays  of  uranium-X  is,  on  an  average,  pro¬ 
portional  to  the  atomic  number.  A.  A.  Eldbidge. 

Atomic  disintegration  with  a-rays.  W.  Bothe 
and  EL  Franz  (Naturwiss.,  1928, 16, 204—205 ;  Chem. 
Zentr.,  1928,  i,  2232). — Experiments  with  beryllium, 
carbon,  aluminium,  and  iron,  and  with  aluminium, 
boron,  magnesium,  and  par  a  cyanogen,  support  the 
results  of  Rutherford  and  Chadwick  rather  than  those 


of  Kirseh  and  Pettersson.  With  boron  the  absorption 
curve  showed  two  separate  groups  of  hydrogen  par¬ 
ticles,  of  differing  range,  possibly  to  be  attributed  to 
the  isotopes  of  boron.  When  the  Geiger  counter  was 
filled  with  air  or  argon  instead  of  hydrogen,  greater 
effects,  ascribed  to  the  A-rays  of  aluminium,  iron, 
and  zinc,  excited  by  the  a-rays,  were  observed. 

A.  A.  Eldbidge. 

Light  quantum  theory.  T,  Takeuchi  (Z. 
Physik,  1928,  50,  697 — 7 00) . — Mathematical .  Schro- 
dinger's  wave  equation  is  applied  to  the  motion  of 
photons  in  a  gravitational  field,  and  a  relation  is 
deduced  for  the  dependence  of  the  refractive  index 
of  a  medium  on  the  curvature  of  space.  The  phase 
and  group  velocities  of  de  Broglie  waves  and  their 
dependence  on  the  curvature  of  space  are  calculated 
and  Brewster’s  law  is  deduced.  J.  W.  Smith. 

Synthesis  and  disintegration  of  atoms  as 
shown  by  an  application  of  the  Wilson  cloud- 
track  method,  W,  D.  Harkins  and  H,  A.  Shad- 
duck  (Physical  Rev.,  1927,  [ii],  29,  207). — In  two 
cases  (in  265,000  tracks)  union  of  a  fast  a-partiele  with 
a  nitrogen  nucleus,  and  release  of  a  hydrogen  nucleus, 
have  been  observed,  A.  A.  Eldridge. 

Dissociation  of  pure  mercury.  R.  S.  Bradley 
(Nature,  1928,  122,  573). — Theoretical.  It  is  com¬ 
puted  that  for  cadmium  analgams  and  sine  amalgams 
respectively  0T3  and  0*12  of  the  mercury  is  ionised. 

A.  A.  Eldbidge. 

Origin  of  penetrating  radiation.  W.  Perschke 
(Z,  Physik,  1928,  48,  740 — 751), — By  assuming  the 
validity  of  the  Bohr  model  the  orbital  number  of 
an  electron  in  the  nucleus  of  a  helium  atom  can  be 
shown  to  be  KH,  If  this  value  be  inserted  in  the 
Balmer  formula  applied  to  calculate  the  wave-length 
associated  with  the  transition  of  an  electron  from  a 
hydrogen  atom  to  the  nucleus  of  a  newly-formed 
helium  atom,  the  value  10“13  cm.  is  obtained .  This 
value  corresponds  with  the  lower  limit  for  penetrating 
radiation,  and  it  is  therefore  suggested  that  this  may 
arise  from  the  formation  of  helium  from  hydrogen, 

R.  W.  Lent. 

Evolution  of  heat  in  the  condensation  of  elec¬ 
trons  on  metals.  R.  Viohl  (Ann.  Physik,  1928, 
[iv],  87,  176— 196).— An  arrangement,  is  described 
whereby  the  heat  of  condensation  of  electrons  on 
nickel  is  found  to  be  97,800(^0800)  g.-eal.  per  mol. 

R,  A.  Morton. 

Polarisation  of  the  resonance  radiations  of 
[the]  zinc  [family],  P.  Soleillet  (Compt.  rend., 
1928,  187,  723 — 725). — The  author's  method  (this 
vo’L,  930)  has  been  used  to  investigate  the  resonance 
radiations  of  the  zinc  atom  (lxS0  — 23P1),  X=3076,  and 
(l1S0  —  2lP1)f  X=2139,  the  polarisations  obtained  with 
the  magnetic  field  in  the  directions  of  the  exciting  and 
observed  rays  being  discussed  from  the  point  of  view 
of  Larmor’s  theory.  The  approximate  mean  life  in 
the  excited  state  (v)  of  the  zinc  atom  was  found  to  be 
10~5  sec.  for  the  ray  3076,  Comparison  with  the 
values  obtained  for  cadmium  and  mercury  (X=3261 
and  2537,  t=2x1Q~c  and  M3xKP7,  respectively) 
shows  that  the  stability  of  the  excited  atoms  increases 
as  the  atomic  number  decreases,  i.e.,  as  the  electronic 
edifice  becomes  simpler.  J.  Grant, 
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Life-history  of  an  adsorbed  atom  o!  caesium, 
J.  A,  Becker  (Physical  Rev,,  1927,  [ii],  29,  364). — 
The  average  life  of  an  absorbed  atom  under  equili¬ 
brium  conditions  is  N/A,  where  N  is  the  number  of 
absorbed  atoms  and  A  the  arrival  rate.  The 
behaviour  of  caesium  adsorbed  on  tungsten  is  con¬ 
sidered,  A,  A,  Eld  ridge. 

Anomalies  in  the  position  of  the  innermost 
ring  in  pleocbroic  uranium  haloes.  F.  Lotze 
(Zontr.  Min.  Geol.,  1928,  A,  87 — 89 ;  Chem.  Zentr., 
1928,  i,  1754). — The  anomalies  are  ascribed  to  changes 
in  the  range  of  coparticles  owing  to  changes  in  the 
physical  properties  (cohesion)  of  the  material. 

A,  A.  Eld  ridge. 

Current  according  to  Dirac's  electron  theory, 
W.  Gordon  (Z.  Physik,  1928,  50,  630—632).— 
Mathematical.  J.  W.  Smith. 

Wave  mechanics  of  an  alkali  metal  atom  in  an 
electric  field.  F.  Rasetti  (Atti  R.  Acead.  Lincei, 
1928,  [vi],  7*  1010 — 1014) —From  a  calculation  of  the 
behaviour  in  an  electric  field  of  an  atom,  of  the  lithium 
type  a  value  is  obtained  for  the  dielectric  constant  of 
the  vapour  which  is  of  the  same  order  of  magnitude  as 
approximate  experimental  values.  F,  G,  Tryhorn. 

Impact  polarisation  and  spinning  electron, 
A.  Ellett  (Physical  Rev.,  1927,  [ii],  29,  207) —A 
theoretical  note.  A.  A,  Eldridge. 

Spectroscopic  interpretation  of  the  magneton 
numbers  in  the  iron  group.  A.  Sommerfeld  and 
0.  Laeorte  (Physical  Rev.,  1927,  [ii],  29,  208). — 
A  formula  for  the  magneton  number  is  given. 

A.  A.  Eldridge. 

Electronic  theory  of  passivity.  W.  D.  Lansing 
(Physical  Rev.,  1927,  [ii],  29,  216— 217).— Under 
normal  conditions  the  electrons  of  iron  are  probably 
distributed  among  the  energy  levels  as  2,  8,  14,  2 ; 
under  strongly  oxidising  conditions  this  may  become 
2,  8,  8,  8,  the  iron  then  being  passive  and  non -magnetic. 
Thin  films  of  iroh  produced  by  cathode  sputtering 
are  passive  and  possibly  non-magnetie,  although 
apparently  not  throughout  their  whole  thickness. 

A.  A,  Eldridge, 

Theory  of  diffraction  of  electrons  in  crystals. 

H.  Bethe  (Ann.  Physik,  1928,  [iv],  87,  55 — 129). — 
Mathematical.  The  observations  of  Davisson  and 
Gunner,  and  others,  on  the  diffraction  of  electrons  in 
crystals  are  treated  from  the  point  of  view  of  wave- 
mechanics,  It  is  shown  that  the  observed  difference 
between  X-ray  and  electron  diffraction  can  be 
explained  by  means  of  a  refractive  index.  The 
dynamics  of  the  field  of  the  de  Broglie  waves  in  crystals 
and  the  conditions  at  the  surface  are  investigated.  On 
the  basis  of  the  theory  the  deviations  occurring  with 
respect  to  X-ray  reflexion  are  settled.  A.  J.  Mee. 

Life  period  of  excited  mercury  atom.  I.  Asa  da 
(Physikal.  Z„  1928,  29,  70S— 711).— The  mean  life 
period  of  the  3P0-state,  obtained  by  resonance  in  pure 
nitrogen,  is  about  0*001  sec.  at  a  few  mm.  of  nitrogen . 
Impurities  in  the  gas  greatly  reduce  the  intensity  of 
the  fluorescence  (cL  this  voL,  1065).  R.  A.  Morton. 

Origin  of  the  cosmic  rays.  R.  A.  Millikan  and 
G.  H.  Cameron  (Physical  Rev.,  1928,  [ii],  32,  533-™ 
557 ) . — Theoretical .  Ion  Isa  t  ion-depth  curves  pre¬ 


viously  found  (cf.  this  vol.,  811)  indicate  a  band 
spectrum,  the  existence  of  which  demands  that  cosmic 
rays  originate  in  some  nuclear  act  having  sharply* 
defined  energy  values  translatable  like  quantum 
jumps  into  spectral  line  frequencies.  Quantitative 
arguments,  based  on  Aston's  mass  spectrograph  curve 
and  Einstein’s  equation,  are  given  against  the 
possibility  of  the  production  of  rays  having  the 
observed  penetrating  power,  from  any  atomic  dis¬ 
integration  process,  and  in  support  of  the  view  that 
the  only  possible  transformations  capable  of  yielding 
the  rays  are  those  corresponding  with  the  building  up 
of  abundant  elements  such  as  helium,  oxygen,  silicon, 
and  iron  out  of  hydrogen,  or,  in  the  case  of  the  last 
two  elements,  out  of  helium.  Calculations  in  these 
cases,  for  which  alone  sufficient  mass  disappears  to 
create  the  observed  rays,  are  in  satisfactory  agreement 
with  the  results  of  experimental  observation,  except 
for  iron,  which  is  less  definite.  Kinetic  and  other 
evidence  is  suggested  for  supposing  that  the  rays  do 
not*  originate  in  the  stars  but  in  interstellar  space, 
where  the  atom  building  is  favoured  by  extremely  low 
temperature  and  density.  In  this  connexion  a  theory 
is  advanced  concerning  the  relation  of  cosmic  processes 
to  the  second  law  of  thermodynamics. 

N.  M,  Bligh. 

Duration  of  atomic  hydrogen,  J.  Kaplan 
(Physical  Rev.,  1927,  [ii],  29,  920).— The  Weis  bach 
mantle  test  was  observed  3  see.,  and  infected  spots 
on  the  glass  G  see.,  after  the  discharge  was  discontinued . 

A,  A.  Eldridge. 

Evolution  of  the  chemical  elements,  B. 

Cabrera  (Anal.  Fis,  Quim.,  1928,  26,  186—205).— 
A  discussion  of  atomic  evolution  in  the  light  of 
Aston's  work  on  atomic  structure,  H,  F.  Gillbe. 

Experimental  test  ol  Schrodinger's  theory. 

E.  Ga viola  (Mature,  1928*  122,  772), 

Quantum  mechanics  and  chemical  combin¬ 
ation.  F.  Htjnd  (Z,  Eiektrochem.,  1928,  34,  437 — 
442). — The  importance  of  the  new  quantum  mechanics 
in  chemistry  is  discussed  with  particular  reference  to 
the  recent  work  of  London  (this  voh,  344). 

3.  K.  Tweedy. 

Wave  mechanics  of  alkali  metal  atoms  in  an 
electric  field,  F.  Rasetti  (Atti  R.  Aecad.  Lincei, 
1928,  [vi],  7,  839 — 844) . — Mathematical. 

R,  W.  Lent, 

Calculation  of  M-terms  from  the  statistical 
atomic  potential.  F.  Rasetti  (Atti  R.  Acead . 
Lincei,  1928,  [vi],  7,  915— 918).— Mathematical. 

R.  W.  Lust. 

Degeneration  of  electron  gases  in  the  interior 
of  stars.  W.  Anderson  (Z.  Physik,  1928,  50. 
874—877)* 

A  possible  generalisation  of  the  Planck  radi¬ 
ation  law,  L.  Strum  (Z.  Physik,  1928,  51*  287— 
291). 

System  of  structures  for  atomic  nuclei.  W,  W. 

Nicholas  (Physical  Rev.,  1927,  [ii],  29,  612 — 613). — 
A  theory  is  based  on  a  “neutron”  structure,  the 
evolution  of  light  elements  from  complex  to  simple* 
and  a  geometrical  structure  in  which  protons  and 
neutrons  are  on  alternate  cube  corners  in  a  cubic 
lattice,  A.  A.  Eldridge. 
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King's  classical  theory  of  atomic  structure. 
B.  Podolsky  (Physical  Rev,,  1927,  [ii],  23,  750), — 
King’s  theory  (“  A  classical  theory  of  atomic  structure 
and  radiation/5  Montreal)  is  criticised, 

■  1  L D RIBG  13 . 

Absorption  spectra  of  liquid  crystals.  D. 
VoELlNBiR  (Naturwiss.,  1928,  16,  759—760),— 
Whilst  there  is  a  considerable  difference  between  the 
absorption  spectra  of  substances  in  the  crystalline 
state  and  in  the  liquid  crystalline  state,  there  is 
practically  no  difference  between  them  for  the 
substance  in  the  liquid  crystalline  state  and  the 
amorphous  liquid  state.  A.  J.  Mee. 

Collisions  of  the  second  kind  between  mole¬ 
cules.  Excitation  of  the  Lyman  band  and  non- 
combination  of  symmetrical  with  asymmetrical 
term  systems  in  the  hydrogen  molecule.  EL 

Beutlek  (Z.  Physik,  1928,  50,  581— 599).— The 
hydrogen  spectrum  is  discussed  from  the  point  of  view 
of  wave  mechanics.  J.  W.  Smith. 

Band  fluorescence  of  mercury  vapour.  S. 
Mrozovski  (Z.  Physik,  1928,  50,  657—690;  ef. 
Wood  and  Gaviola,  this  vol.,  1065),— Further  investig¬ 
ations  have  been  made  on  the  conditions  of  excitation 
and  the  structure  of  the  mercury  fluorescence  bands. 
It  has  been  shown  that  any  spectral  line  which  lies  in 
the  absorption  region  of  mercury  vapour  will  excite 
fluorescence,  but  that  the  structure  of  the  fluorescence 
spectrum  so  obtained  depends  markedly  on  the  mode 
of  excitation.  The  change  in  intensity  of  certain 
bands  with  changing  density  of  mercury  vapour  is 
attributed  to  reabsorption  in  the  vapour.  The  bands 
in  the  short-wave  ultra-violet  region  have  been 
studied  in  detail  and  their  series  structure  has  been 
partly  elucidated.  The  destruction  of  certain  fluores¬ 
cence  bands  on  superheating  the  vapour  is  shown  to 
be  clue  to  a  diminished  absorption  of  the  exciting 
radiation.  The  2P  series  bands  have  been  classified, 
and  from  their  convergence  limits  the  heat  of  dis¬ 
sociation  of  the  mercury  molecule  has  been  calculated 
as  about  15  kg. -cal.  The  effect  of  adding  water 
vapour  and  other  gases  to  the  fluorescing  vapour  has 
also  been  investigated,  J.  W.  Smith, 

[Absorption  spectra  of]  potassium  ferro-  and 
ferri-cyanides.  S.  H.  C.  Briggs  (J.  Physical  Chem., 
1928,  32,  1422). — In  view  of  Getman’s  conclusions 
(this  vol,  345),  attention  is  directed  to  the  author’s 
previous  work  (J .C.S. ,  1920, 117,  1026), 

.  S.  Theobald. 

Fluorescence  spectra  in  metallic  vapours 
excited  by  the  light  of  the  mercury  arc.  J.  C. 

McLennan  and  I.  Walerstein  (Physical  Rev.,  1927, 
[ii],  29,  208). — Sulphur  vapour  gives  a  set  of  bands 
extending  over  the  visible  spectrum.  Selenium  at 
325°  gives  a  fluorescence  spectrum  from  2200  to 
6500 A.,  whilst  at  425°  it  gives  nine  broad  bands 
between  4178  and  4829  A.,  this  latter  spectrum  dis¬ 
appearing  at  high  temperatures.  The  fluorescence 
spectrum  of  tellurium  consists  of  regularly  spaced 
bands  in  the  visible  region.  Bismuth  emits  a  band 
spectrum  in  the  region  4400—4900  A.  The  fluor¬ 
escence  of  tellurium  vapour  was  produced  by  .mercury 
radiation  between  2536  and  3655  A. 

A*  A.  Eldridge. 


Some  hydrocarbon  bands,  F,  C.  McDonald 
(Physical  Rev.,  1927,  [ii],  29,  212).— Two  new  bands, 
2264  and  2367  A.,  observed  when  methane  was 
introduced  into  a  Wood  tube  and  excited  by  a  con¬ 
densed  discharge,  and  when  acetylene  mixed  with 
helium  was  excited  by  a  transformer  discharge,  have 
been  analysed.  The  possibility  of  a  CH  ion  as  carrier 
is  considered.  A.  A.  Eldridge. 

Fine  structure  of  three  infra-red  absorption 
bands  of  ammonia.  G.  A.  Stinchcomb  and  E.  F. 
Barker  (Physical  Rev.,  1927,  [ii],  29,  213).— The 
fine  structure  of  bands  at  1*98,  2*2,  and  3*0  u  has  been 
studied.  A.  A,  Eldridge. 

Titanium  bands.  R.  T.  Siege  and  A.  Christy 
(Physical  Rev*,  1927,  [ii],  29,  212 ) . — Twenty-eight 
of  the  well-known  titanium  bands  have  been  arranged 
in  one  system,  and  vibrational  quantum  numbers 
have  been  assigned.  The  bands  are  attributed  to 
TiO.  A.  A.  Eldridge. 

Fluorescence  and  chemiluminescence  of  cod- 
liver  oiL  J.  W.  Woodrow  and  G.  M.  Wissink 
(Physical  Rev.,  1927,  [ii],  29,  219). — Faint  bluish- 
green  chemiluminescence  of  cod-liver  oil  has  been 
obtained  by  oxidation  of  the  heated  vapour.  The 
fluorescence  spectrum  of  cod-liver  oil  illuminated  by 
light  from  a  quartz  mercury-vapour  arc  is  of  maximal 
intensity  at  about  5000  A.  A.  A.  Eldridge. 

Quenching  of  mercury  vapour  fluorescence  by 
the  addition  of  other  gases,  0.  Oldenberg  (Z. 
Physik,  1928,  49,  609 — 618). — The  quenching  pro¬ 
duced  by  the  addition  of  nitrogen  or  of  argon  has  been 
investigated  at  the  ordinary  temperature  and  at  750°. 
In  the  former  case  the  quenching  disappears  as  the 
temperature  is  raised  to  750°,  whilst  for  argon  the 
quenching  increases  with  rise  of  temperature.  It  is 
thought  that  the  behaviour  in  the  case  of  nitrogen  is 
due  to  a  resonance  phenomenon  between  the  first- 
vibrational  frequency  of  the  nitrogen  molecule,  0*29 
volt,  and  the  transition  2 *  2 »P9  of  the  mercury 
atom,  0*218  volt.  In  support  of  this  view  it  has  been 
observed  that  an  addition  of  carbon  monoxide,  the 
first  vibrational  frequency  of  which  corresponds  with 
0*265  volt,  produces  an  increase  of  fluorescence  as  the 
temperature  is  raised.  The  increased  quenching  in 
the  case  of  argon  can  be  explained  by  postulating 
that  the  probability  of  collisions  of  mercury  atoms  in 
the  23jP1  state  with  argon  atoms,  resulting  in  the 
transition  of  the  mercury  atoms  to  the  normal  state, 
increases  with  the  kinetic  energy  of  the  colliding  argon 
atoms.  This  assumption  is  discussed  at  length  and 
held  to  be  in  general  accord  with  current  theory  and 
experiment.  R.  W.  L TOT. 

Absorption  spectra  of  iron  carbonyl.  I. 
Deechsler  (Arh.  Heraijn,  1928,  2,  175 — 197). — See 
this  vol.,  1075. 

Ultra-violet  absorption  spectra  of  simple 
benzene  derivatives.  F.  W.  Klingstedt  (Z, 
physikal.  Chem.,  1928,  B,  I,  74 — 93). — The  ultra¬ 
violet  absorption  spectrum  of  acetanilide  in  hexane 
and  ethyl  alcohol  up  to  2060  A.,  has  been  examined 
and  compared  with  the  spectra  of  aniline  and 
aniline  salts.  The  normal  absorption  spectrum  of 
acetanilide  in  hexane,  like  that  of  aniline,  has  two 
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regions  of  selective  absorption  in  the  ultra-violet. 
The  one  of  longer  wave-length,  between  2900  and 
2630  A.,  is  made  up  of  a  succession  of  narrow  bands. 
Only  two  of  these  bands  could  be  measured*  because 
the  outer  absorption  region  overlaps  the  inner.  Not 
only  the  long- wave  band  system,  but  also  the  outer 
broad  band,  which  is  present  in  a  number  of  aromatic 
amines,  appears  to  be  due  to  the  amine  radical.  In 
alcoholic  solution  a  marked  change  occurs*  resulting 
in  the  disappearance  of  the  narrow  bands  and  indicat¬ 
ing  a  disturbance  of  the  vibrations  of  the  nucleus. 
The  change  of  spectrum  cannot  be  ascribed  to  the 
isomeric  form,  but  must  depend  on  a  solvent  influence 
of  another  kind.  The  introduction  of  acetyl  into  the 
amino-group  results  in  a  very  definite  change  in 
the  aniline  spectrum.  The  selective  absorption  of 
the  anilide  begins  at  much  shorter  wave-lengths.  The 
longer  wave  absorption  region  is  shifted  towards  the 
shorter  and  the  short  wave  in  the  opposite  direction. 
The  frequency  of  the  nuclear  vibrations  increases  from 
450  to  about  950  cm.*"1  and  reaches  a  value  character¬ 
istic  for  several  other  mono- derivatives  of  benzene. 
The  intensity  of  the  selective  absorption  in  the  longer- 
wave  ultra-violet  falls  by  about  20%,  whilst  in  the 
short-wave  region,  on  the  contrary,  it  is  doubled. 
Acetylation  apparently  causes  a  closer  union  in  a 
phenyl  radical  combined  with  an  amino-group,  but 
not  to  the  same  extent  as  salt  formation.  This 
behaviour  is  probably  connected  with  the  polar  nature 
of  the  nitrogen  atom  in  combination  in  the  benzene 
nucleus.  The  atom  acquires  a  polarity  through  dis¬ 
symmetry  in  the  distribution  of  its  charge  within  the 
molecule.  This  will  be  greater  in  aniline  salts  than 
in  the  anilide.  M.  S.  Burr. 

Absorption  spectrum  of  nitrogen  dioxide,  L. 

Harris  (Proc.  Nat.  Acad.  ScL,  1928, 14*  690—694).— 
The  absorption  spectrum  of  single  nitrogen  dioxide 
molecules  consists  of  bands  between  6000  and  2250  A. 
The  absorption  due  to  double  molecules,  N204,  in  the 
gaseous  phase  is  continuous.  W,  E.  Downey. 

Relation  of  hydrolysis  to  the  validity  of  Beer's 
law.  E.  a  Gibbs  and  C.  V.  *Shafiro  (Proc,  Nat. 
Acad.  ScL,  1928,  14,  694 — 700). — It  has  been  found 
experimentally  that,  with  substances  of  the  phenol- 
phthalein  type,  the  hydrolysis  which  occurs  at  low* 
concentrations  results  in  a  complete  modification  of 
the  absorption  spectrum.  This  modification  invali¬ 
dates  Beer's  law-'.  W.  E,  Downey. 

1 4  Line  ’ 1  absorption  of  crystalline  chrome 
alums.  PL  Sauer  (Ann.  Physlk,  1928,  [iv],  87, 
197 — 237  ;  cf.  Joos,  this  voL,  345). — The  absorption 
spectra  at  18%  —78%  and  —190°  of  crystals  of  the 
types  RICr(S0.1k ,  12  H20  (RI=K,  Rb,  Cs,  Tl%  NH4? 
N'HgOH,  and  NU3Me)  and  RICr(Se04)2,12H20  (R1- 
K,  Rb,  Tl%  and  NHJ  have  been  studied  in  the  visible 
region,  using  a  continuous  light  source  and  a  register¬ 
ing  microphotometer.  Solid  chrome  alums  show 
considerable  absorption  throughout  the  visible  region 
except  at  6300 — 6800  A.  The  unresolved  absorption 
(Ivonig-Martens  photometer)  shows  a  maximum  near 
5700A.  and  a  flat  minimum  near  4750  A.,  followed 
by  a  region  of  rapidly  increasing  absorption  extending 
beyond  the  blue  limit  of  visibility.  The  intensity  of 
absorption  is  about  50%  greater  for  crystals  than  for 


solutions.  In  the  region  8300—6900  A.,  crystals  of 
the  chrome  alums  exhibit  selective  absorption  showing 
a  high  degree  of  resolution,  especially  at  very  low 
temperatures.  The  positions  and  intensities  of  the 
component  bands  vary  with  the  cations  and  anions, 
but  the  absorption  is  fundamentally  unaltered  in 
type,  since  corresponding  lines  can  be  identified  in 
the  different  alums.  The  caesium  and  methylamine 
alums  are  anomalous.  Most  of  the  alums  investigated 
exhibit  sequences  of  sharp  bands  separated  by  con¬ 
stant  frequency  differences,  e,gn  in  the  potassium 
chromium  selenate  Av~43  cm.”1  and  for  the 

rubidium  analogue  Av==44*2  cm r1  The  vibration 
is  attributed  to  a  normal  lattice  constituent  giving  an 
oscillation  corresponding  with  a  residual  ray  of  232  p. 
Raising  the  temperature  shifts  the  band  towards  the 
red  and  causes  a  loss  in  definition.  The  changes  in 
wave-length  are  irregular,  but  the  half- breadth  in¬ 
creases  as  TL  The  alums  show  a  well-defined  doublet 
band  near  6700  A.  For  different  alums  Av  varies  from 
2*0  to  24*0  cm,”1 

The  number  of  absorbing  centres  is  very  small  but 
approximately  constant.  The  ratio  absorbing/ total 
chromium  atoms  (or  complexes)  is  3  x  I0~8  for  the 
characteristic  doublet  and  not  more  than  !0"3  for  the 
unresolved  absorption  in  the  visible  and  ultra¬ 
violet.  The  conclusion  is  reached  that  the  absorbing 
entity  for  the  banded  structure  is  a  non-electrostatic- 
ally  bound,  homopolar  Cr-{H20)  complex. 

R.  A.  Morton. 

Wide  absorption  bands  among  the  halogens* 
P.  Bovis  (Ann.  Physique,  1928,  [x],  10,  232- — 344). — 
Methods  are  described  of  obtaining  extremely  thin 
layers  of  bromine  and  iodine  between  quartz  plates  and 
of  the  measurement  of  their  thickness  by  an  interfero¬ 
metric  method.  The  absorption  of  such  films  and  of 
aqueous  solutions  of  copper  sulphate,  copper  chloride, 
copper  acetate,  cobalt  sulphate,  cobalt  chloride, 
nickel  sulphate,  nickel  chloride,  potassium  chromate, 
and  of  certain  mixed  solutions  of  these  substances  has 
been  measured  between  2000  and  4500  A.  These 
solutions  are  suggested  for  photometric  standards. 
With  rise  of  temperature  the  opacity  of  liquid  bromine 
decreases,  the  decrease  being  seven  times  as  great  as 
would  be  anticipated  from  the  thermal  expansion  of 
the  liquid.  Absorption  curves  were  determined  for 
solutions  of  bromine  in  water,  chloroform,  carbon 
tetrachloride,  ethyl  alcohol,  and  carbon  disulphide. 
The  positions  of  the  two  bands  of  bromine  do  not 
vary  greatly  in  these  solutions,  the  maxima  of  the 
violet  and  characteristic  ultra-violet  solution  bands 
being  in  the  neighbourhood  of  0*414  and  0*260  p, 
respectively.  The  ultra-violet  band  is  narrow  but 
very  persistent.  Thin  films  of  solid  iodine  showed 
a  wide  band  with  a  maximum  at  0-255  \ x  which  appears 
to  be  related  to  the  wide  absorption  near  0*206  g  of 
iodine  vapour.  F.  G*  Tryhorn. 

Beryllium  hydride  band  spectra.  W.  W. 
Watson  (Physical  Rev.,  1928,  [h],  32,  600—006).— 
Measurements  were  made  at  high  dispersion  of  two  new 
band  systems  appearing  in  a  beryllium  arc  in  hydrogen, 
one  in  the  green  from  4800  to  5120  A.,  the  other  from 
3700  to  beyond  2200  A.  in  the  ultra-violet.  The 
quantum  analysis  Is  given.  The  green  band  group 
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belongs  probably  to  the  2P  — >  2S  class  due  to  BeH 
molecules,  and  consists  of  the  0 — 0,  1 — 1,  etc.  bands, 
degrading  to  the  violet,  but  all  branches  exhibit  a 
marked  shift  to  the  red  for  j>30.  The  analysis  gives 
/0'= 2*6833  xl(H°  g.-em.2  and  /0"==2*7212x  RH0  g.» 
cm.2  for  the  moments  of  inertia,  1*35  X  10~8  cm,, 
o>0'=2053«4,  «o"=2025‘7,  The  ultra-violet  system 
consists  of  singlet  PfR  branch  bands  degrading  to  the 
red.  For  this  system  J0'=3*85x  10^  g.-em.2  and 
I0"=2«oOx  1CH°  g,*cm.2,  r0"=l*29x  10~8  cm.  The 
probable  electronic  transition  for  the  ultra-violet 
bands  is  discussed.  X*  M.  Bligh. 

Less  refrangible  bands  in  the  spectrum  of  tin 
monochloride.  V.  F.  C.  Ferguson  (Physical  Rev., 
1928,  [ii],  32,  607 —610) —Four  groups  of  bands 
previously  obtained  by  Jevons  (A.,  1926,  222)  in 
a  discharge  through  stannic  chloride  vapour  are  now 
found  also  in  streaming  active  nitrogen.  Two  groups, 
a  and  g,  were  classified  by  Mulliken  (A,,  1926,  1079)  as 
a  2S  — >  2P  transition  in  SnCL  It  is  concluded  from 
new  measurements  and  from  an  examination  of  the 
band  structure  that  the  other  two  groups,  X  3500  and 
3800,  are  a  2D — X  2P  transition  with  the  same  2P 
state  as  the  a  and  3  bands.  The  chlorine  isotope 
effect  confirms  the  identity  of  the  emitter  as  SnCl,  and 
confirms  the  vibrational  quantum  number  assign¬ 
ments.  The  vibrational  intensity  distribution 
(intensity  concentrated  in  A?i=0  sequence)  is  in 
qualitative  agreement  with  theory,  for  the  ratio  of 
mQ*f  to  No  new  bands  were  obtained  in  an 

attempt  to  obtain  analogous  bands  by  introducing 
stannic  iodide  vapour  into  active  nitrogen. 

N,  M.  Bligh. 

Absorption  band  spectrum  of  iodine  mono- 
chloride.  E,  D.  Wilson  (Physical  Rev.,  1928,  [ii], 
32,  611 — 617). — The  visible  spectrum  has  been 
photographed  and  measured,  and  eight  new  members 
have  been  located  in  the  two  series  described  by 
Gibson  and  Ramsperger  (this  vol.,  6)  as  corresponding 
with  n”= 1  and  n"—2.  The  convergence  limit  of  the 
former  series  is  at  v=17430±5  ernr1,  making  the  heat 
of  dissociation  49650  15  g.-cal.  per  mob  Four 

members  of  a  new  series,  n"—3,  have  been  found, 
also  a  further  series  of  five  members.  The  ratio 
Cplcv  for  gaseous  iodine  monochloride  is  calculated  as 
1*30,  in  agreement  with  empirical  results.  The  fine 
structure  of  three  consecutive  bands  has  been 
measured.  Approximate  values  for  the  moment  of 
inertia  have  been  computed,  N.  M.  Bligh, 

Absorption  spectrum  of  liquid  benzene.  J. 

Barnes  and  W.  H.  Fulweiles  (Physical  Rev,, 
1928,  [ii],  32,  618—623 ;  cf.  this  voL,  458).— A  pre¬ 
cision  method  is  described  for  measuring  the  wave¬ 
lengths  of  radiation  in  the  near  infra-red  region  of  the 
spectrum  using  a  6- ft.  Rowland  concave  grating  with 
a  Thalofide  cell.  The  wave-length  of  a  further  out¬ 
standing  absorption  band  was  determined  as  0*6060  p. 
The  absorber  of  these  radiations  is  considered  to  be 
a  linear  Enharmonic  oscillator,  the  energy  states  of 
which  are  represented  by  odd  multiples  of  half  quanta. 

N.  M.  Bligh. 

Potential  of  photo-active  cells  containing 
fluorescent  electrolytes.  EL  W.  Russell  (Physical 
Rev.,  1928,  [ii],  32,  667 — 675). — A  theory  is  developed 


and  expression  obtained  for  the  variation  of  potential 
with  time  of  illumination  for  the  photo-active  cell. 
It  is  assumed  that  the  exciting  light  produces  a 
chemical  change  in  the  electrolyte.  Experiments 
made  with  a  cell  containing  rhodamine-R  gave  results 
in  good  agreement  with  the  theory,  and  diffusion  was 
shown  to  play  an  important  part.  N.  M.  Bligh. 

Fluorescence  and  photo-chemical  change. 
K.  G.  Mathur  and  S.  S.  Bhatnagar  (Indian  J. 
Physics,  1928,  3,  37 — 52). — From  a  study  of  the  decay 
of  fluorescence  of  certain  fluorescent  solutions  when 
exposed  to  sunlight  in  the  presence  of  air  it  is  con¬ 
cluded  that  this  photo-decomposition  is  probably 
an  oxidation  phenomenon  which  may  have  nothing 
to  do  with  fluorescence.  W.  E.  Downey. 

New  phenomenon  of  light  scattering  in 
crystals.  G.  Landsberg  and  L,  Mandelstam 
(Naturwiss.,  1928,  16,  772). — A  better  photograph  of 
the  dispersed  light  and  comparison  spectra  (this  vol., 
936)  is  given,  J.  W.  Baker. 

Raman  spectra  of  scattered  radiation.  R.  W. 
Wood  (Phil,  Mag,,  1928,  [vii],  6,  729—743).— 
Results  similar  to  those  obtained  by  Raman  and 
Krishnan  for  the  spectra  of  light  scattered  by  trans- 
parent  media  have  been  obtained  for  ten  liquids  and 
for  quartz.  Both  Stokes  and  anti-Stokes  lines  have- 
been  observed.  The  scattered  light  shows,  in  addition 
to  lines  of  the  illuminating  radiation,  other  bright 
lines  having  constant  differences  in  frequency  from 
the  exciting  lines.  These  frequency  differences 
correspond  with  frequencies  in  the  infra-red,  and  in 
some  cases  agree  closely  with  observed  infra-red 
absorption  bands.  The  experimental  arrangements 
are  fully  described.  The  results  are  in  accordance 
with  the  quantum  theory,  the  incident  light  quantum 
giving  up  a  portion  of  its  energy  to  the  molecule, 
thus  raising  it  to  an  excited  state,  and  then  passing 
off  with  diminished  energy  exhibited  in  lines  of 
greater  wave-length.  The  results  obtained  with 
calc  It  e  do  not  correspond  with  the  known  infra-red 
absorption  bands.  No  modified  lines  were  obtained 
with  sodium  chloride!  A.  E,  Mitchell. 

Raman  effect  in  glycerol  and  glycerol-water 
mixtures.  S.  Venkateswaban  (Indian  J.  Physics, 
1928,  3,  1 05—1 22 ) , — When  light  from  a  quartz- 
mercury  lamp  is  diffused  through  glycerol,  the  spectro¬ 
gram  of  the  scattered  light  contains  a  bright  con¬ 
tinuous  spectrum  and  a  number  of  modified  lines, 
including  one  of  enhanced  frequency.  The  shifts  of 
frequency  of  the  modified  lines  correspond  with  certain 
characteristic  infra-red  frequencies  of  the  molecule. 

W.  E.  Downey. 

Raman  effect  in  xylene.  C.  E.  Bleeker  (Z. 
Physik,  1928,  50,  781— 786).— 1 The  wave-lengths  and 
intensities  of  the  Raman  lines  excited  by  the  light 
from  a  mercury  arc  have  been  determined.  The 
frequency  differences  correspond  with  a  number  of 
infra-red  frequencies,  many  of  which  lie  very  close 
to  those  observed  by  Coblenz.  R,  W.  Lunt. 

Influence  of  temperature  on  the  Raman  effect. 
K,  S.  Krishnan  (Nature,  1928,  122,  650). 

Raman  effect  in  crystals.  I.  R.  Rag  (Indian  J, 
Physics,  1928,  3,  .123 — 135).—  The  Raman  effect  has 
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been  studied  in  the  cases  of  ice  and  quartz.  Compared 
with  water,  the  bands  observed  with  ice  are  sharper 
and  of  shorter  wave-length.  This  result  is  in  agree¬ 
ment  with  the  corresponding  infra-red  absorption 
data.  W.  E.  Downey. 

Raman  effect  in  gases  and  vapours.  L.  A. 
Ramdas  (Indian  J.  Physics,  1928,  3,  131 — 136). — 
The  Raman  effect  has  been  obtained  with  ether 
vapour  and  with  liquid  ether  at  the  ordinary  temper¬ 
ature.  The  intensity  of  the  modified  radiation  is 
smaller  in  the  ease  of  the  vapour  than  in  that  of  the 
liquid.  Some  experiments  have  been  made  on  the 
effect  in  carbon  dioxide  liquid  and  vapour  at  and 
near  the  critical  temperature.  W.  E.  Downey. 

Raman  effect  in  organic  liquids.  P.  Prings- 
heim  and  B.  Rosen  (Z.  Physik,  1928,  50,  741 — 
755). — The  Raman  spectra  of  the  following  liquids, 
in  addition  to  quartz,  have  been  examined  using  a 
mercury  arc  as  light  source  :  methylene  chloride, 
chloroform,  carbon  tetrachloride,  dichloroacetylene, 
tetraehloroethylene,  acetylene  tetrachloride,  benzene, 
chlorobenzene,  toluene,  and  silicon  tetrachloride.  For 
each  liquid  every  observed  Raman  line  has  been 
identified  as  corresponding  with  a  known  infra-red 
frequency,  although  the  converse  does  not  hold.  No 
similarity  can  be  traced  between  the  spectra  of  carbon 
and  silicon  tetrachlorides.  A  number  of  lines  have 
been  observed  for  quartz,  but  only  some  of  these 
appear  to  be  related  to  the  known  infra-red  fre¬ 
quencies  ;  fused  quartz  does  not  give  a  Raman 
spectrum.  R.  W.  Lent, 

Cause  of  the  luminescence  of  phosphorus.  A, 

Petrikaln  (Naturwiss.,  1928, 16,  205 ;  Chem,  Zentr., 
1928,  i,  2235— 2236).— The  excitation  of  phosphorus 
trioxide  vapour  yields  the  same  band  spectrum  as  is 
obtained  by  the  oxidation  of  phosphorus  and  phos¬ 
phorus  trioxide.  Absorption  experiments  also  sup¬ 
port  the  view  that  the  luminescence  spectrum  of 
phosphorus  is  to  be  attributed  to  the  trioxide.  With 
the  pent, oxide  the  spectrum  of  the  glow  of  phosphorus, 
either  in  emission  or  in  absorption,  was  not  obtained. 
Emeleus  and  Purcell's  band,  3270  A,  (A.,  1927,  497), 
arises  from  impure  phosphorus  pentoxide. 

A.  A.  Eldridge. 

Spectra  of  intermetallic  compounds.  J.  M, 
Walter  and  S.  Barratt  (Nature,  1928,  122,  684— 
685).— Most  of  the  “  mercury-thallium  ”  spectrum 
described  by  Waring  (this  voL,  603,  1166}  is  identical 
with  that  listed  by  Mohler  and  Moore  (A.,  1927,  917} 
as  the  "  cadmium  99  molecular  spectrum ;  the  true 
origin  of  the  system  appears  to  be  the  molecule  of 
thallium  chloride.  Similarly,  Waring’ s  .  indium- 
cadmium  15  spectrum  appears  to  coincide  with  another 
set  of  cadmium  bands,  found  by  Mohler  and  Moore ; 
these  appear  to  arise  from  an  association  of  cadmium 
and  oxygen,  although  they  may  be  totally  uncon¬ 
nected  with  cadmium.  A,  A.  Eldridge. 

Chemiluminescence  of  aminophthalic  hy dr- 
azide.  H.  O.  Albrecht  (Z.  pfaysikal.  Chem.,  1928, 
135,  321 — 330). — The  strong  chemiluminescence  ob¬ 
served  when  3-aminophthalie  hydrazide  and  its 
diacetyl  derivative  are  oxidised  in  alkaline  solution 
has  been  investigated.  Most  oxidising  agents  which 


may  be  used  in  alkaline  solution  are  active,  especially 
hypochlorites  and  ferricyanides.  The  action  of 
hydrogen  peroxide  alone  is  feeble,  but  the  maximum 
effect  is  obtained  with  a  mixture  of  hydrogen  peroxide 
and  hypochlorite  or  ferricyanide.  The  luminescence 
is  visible  even  at  concentrations  of  KHJ/.  Of  the 
various  cycZohydrazides  and  hydrazine  derivatives 
investigated,  only  those  related  in  some  manner  to 
phthalic  acid  exhibit  this  highly  developed  lumin¬ 
escence.  ‘  H.  F.  Gillbe, 

Vitamin-/)  and  isoergosterol.  A.  van  Wijk  and 
E.  H.  Reerink  (Nature,  1928, 122,  648}.— Similarities 
in  the  absorption  curves  of  ergosterol,  isoergosterol, 
and  vitamin*!)  suggest  that  ergosterol  has  two  types 
of  absorption  bands  connected  with  different  parts 
of  the  molecule.  On  irradiation  and  formation  of 
vitamin-D  the  first  system  (293,  281,  270  pp)  gives 
place  to  the  characteristic  absorption  band  of  iso - 
ergosterol,  indicating  constitutional  change,  whilst 
another  part  of  the  molecule  is  unchanged  constitu¬ 
tionally,  since  the  bands  262,  250  pfx  are  permanent. 

A.  A.  Eldridge. 

Intensity  relations  and  band  structure  in  bands 
of  the  violet  ON  type.  R.  S .  Mulliken  (Physical 
Rev.,  1927,  [iij,  29,  923 ) . — Theoretical  intensity 
formulae  applicable  to  bands  of  the  violet  CN  (*S->*S) 
type  are  obtained,  assuming  Hund’s  case  h.  Their 
predictions  are  verified  with  CaH,  N2+5  and  violet 
CN  bands.  A.  A.  Eldridge. 

Infra-red  reflexion  spectra  of  some  carbonates. 
E.  K.  Plyler  (Physical  Rev.,  1927,  [ii],  29,  923). — 
A  study  of  the  structure  of  the  band  of  selective 
reflexion  of  calcium  carbonate  indicated  maxima  at 
6*36,  6*54,  and  6*62  p.  These  maxima  are  probably 
due  to  the  isotopes  of  calcium.  Iron  carbonate  and 
dolomite  showed  two  maxima.  A.  A.  Eldridge* 

Infra-red  spectrum  of  ammonia.  \\  .  F.  Colby 
and  E.  F.  Barker  (Physical  Rev.,  1927,  [ii],  29, 
923). — The  ammonia  absorption  band  consists  of  two 
overlapping  bands  with  zero  branches  at  10*3  a  and 
10*7  p.  About  12  lines  have  been  observed  in  each 
branch,  the  spacing  differing  somewhat.  Ammonia 
bands  are  interpreted  in  terms  of  two  different  types 
of  transition  :  one  in  which  the  second  rotational 
quantum  number  changes,  and  the  other  in  which  it 
does  not  change.  A.  A.  Eldridge. 

Shift  in  a  near  infra-red  absorption  band  of 
some  benzene  derivatives.  J.  Barnes  (Physical 
Rqv.,  1927,  [ii],  29,  922), — The  following  wave-lengths 
(A.)  are  recorded  :  benzene  8741,  toluene  8758,  ethyl¬ 
benzene  8772,  o-xylene  8781,  m- xylene  8793,  p- xylene 
8808,  diethylbenzene  8799,  mesitylene  8844. 

A  A  T?  f  \  TTY  tr 

Ultra-violet  absorption  and  emission  spectra 
of  carbon  monoxide.  J.  J.  Hoffield  and  R.  T. 
Birge  (Physical  Rev.,  1927,  [ii],  29,  922).— Nine 
absorption  systems  between  920  and  2064*5  A.  have 
been  obtained,  representing  transitions  from  the 
normal  level  to  all  of  the  previously  known  excited 
electronic  levels,  and  to  four  new  levels.  Other 
absorption  systems  do  not  permit  of  definite  analysis. 
Certain  band  systems  are  also  found  in  emission. 

A.  A.  Eldridge. 
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Band  structure  and  intensities,  atomic  and 
molecular  electronic  states,  in  diatomic  hydrides. 
R.  S,  Mulliken  (Physical  Rev.,  1927,  [ii],  29,  921). — 
Theoretical  intensity  formulae  applicable  to  2P  — >  2S 
and  2iS  — >  2P  molecular  electronic  transitions  have 
been  obtained  for  Hand’s  case  h.  Observations  on 
CaH,  MgH,  OH,  and  CH  (X  3900)  bands  arc  in  agree¬ 
ment  with  the  theory.  A,  A.  Eldridge. 

Structure  and  isotope  effect  in  the  a-bands  of 
boron  monoxide.  F.  A.  Jenkins  (Physical  Rev., 
1928,  [ii],  29,  921). — -New  observations  on  the  ct-bands 
of  boron  monoxide  support  Mulliken’s  interpretation 
of  the  structure  as  due  to  a  2P  — >  28  transition. 
The  2P  doublet  is  inverted.  The  origins  of  the  (4,  J) 
bands  of  B10O  and  BuO  are  separated  by  1*547  A., 
the  amount  required  for  half-integral  vibrational 
quantum  numbers.  Analysis  of  the  B10O  band  gives 
smaller  moments  of  inertia  than  those  obtained  for 
BnO,  but  identical  inter  nuclear  distances,  r0'= 1*352  x 
HP8  and  r0"  =  l-208x  HP*  cm.  A.  A.  Eldridge. 

Theoretical  relation  between  infra-red  and 
ultra-violet  bands.  R.  T.  Birge  and  J.  J.  Hop- 
field  (Physical  Rev.,  1927,  [ii],  29,  365—366).— 
Measurements  with  carbon  monoxide  show  that  the 
frequency  of  infra-red  (vibration-rotation)  bands  of  a 
diatomic  molecule  can  be  calculated  from  the  measured 
frequencies  of  certain  ultra-violet  (electronic)  bands 
correlated  with  the  normal  state  of  the  molecule. 

A.  A.  Eldridge. 

Fluorescence  of  mercury  vapour  under  low 
excitation.  (Lord)  Rayleigh  (Nature,  1928,  122, 
725). — -When  dense  mercury  vapour  is  excited  by 
radiation  of  wave-length  3000  A.,  the  spectrum  shows, 
besides  the  visual  maximum,  the  broad  maximum 
at  about  3300  A.  The  fluorescence  can  be  distilled 
away  from  the  place  of  origin  (cf.  this  voh,  935). 

A,  A.  Eldridge. 

Absorption  of  ultra-violet  light  by  organic 
vapours.  A.  W.  Smith,  C.  E.  Bqord,  and  C.  S. 
Pease  (Physical  Rev.,  1927,  [ii],  29,  355).— The 
characteristics  of  bands  observed  with  benzene, 
diethyl  ether,  methyl  n-amyl  ether,  and  ethylene 
chlorohydrin  are  described.  A.  A,  Eldridge. 

New  series  in  the  spectrum  of  fluorescent 
iodine.  F.  W.  Loomis  (Physical  Rev.,  1927,  [ii], 
29,  355). — -The  constants  dland  y  of  new  series  in 
Wood’s  spectra  of  fluorescent  iodine  afford  nearly 
integral  values  of  the  vibrational  quantum  number 
of  the  fluorescent  molecule  before  excitation. 
Values  of  n'  and  n”  are  obtained  for  each  doublet 
in  the  series.  A.  A.  Eldridge. 

Absorption  spectra  in  the  extreme  ultra-violet. 

J.  J.  Hgpfield  (Physical  Rev.,  1927,  [ii],  29,  356),— 
Nitrogen,  air,  acetylene,  and  carbon  monoxide  show 
selective  absorption  and  a  region  of  continuous 
absorption  on  the  short  wave-length  side.  Acetylene 
shows  band  absorption  beginning  at  2300  A.  Nitrogen 
shows  Spoiler’s  bands  and  continuous  absorption 
beginning  at  990  A.  The  principal  lines  of  the  four 
ultra-violet  series  of  N  i  and  a  group  of  lines  at 
.1085  A.  due  to  ionised  nitrogen  were  observed. 
Some  carbon  lines  (probably  resonance),  the  Cameron 
bands  {arising  from  the  normal  state)  of  carbon 


monoxide,  and  some  bands  of  a  new  system  in  carbon 
monoxide  were  observed  with  that  gas. 

.  A.  Eldridge. 

Quantitative  test  of  Hund’s  theory  of  doublet 
bands  of  the  OH  type.  E.  C.  Kemble  and  F.  A. 
Jenkins  (Physical  Rev.,  1927,  [ii],  29,  607).— A 
study,  for  doublets,  of  the  effect  of  molecular  dis¬ 
tortion  on  the  rotational  term  formula,  and  an 
application  of  the  results  to  NO  p- bands  confirm 
Hand’s  theory.  A.  A.  Eldridge. 

Activation  of  hydrogen  by  the  contact  action 
of  palladium.  M.  Poljakov  (Naturwiss.,  1928,  16, 
131 ;  Chera.  Zentr.,  1928,  i,  1743). — When  hydrogen 
is  .circulated  over  a  palladium  plate  which  has  been 
heated  in  hydrogen  at  700 — 800 Q  and  cooled  at  1 — -5 
mm.  to  300—400°,  a  violet  luminescence  is  observed 
beyond  the  palladium  towards  the  pump  and  at  the 
walls  of  the  tube.  A.  A.  Eldridge. 

Absorption  and  fluorescence  of  iodine  vapour. 
P.  Pringsheim  (Naturwiss.,  1928,  16,  131 — 132; 
Chem.  Zentr.,  1928,  i,  1750). — In  view  of  WychodiPs 
observation  that  iodine  vapour  under  suitable  con¬ 
ditions  exhibits  surface  fluorescence,  the  supposition 
that  all  collisions  between  excited  and  unexcited 
iodine  molecules  cause  extinction  of  fluorescence  is 
invalid.  Also  a  resonance  spectrum  was  obtained  in 
iodine  vapour  at  100  mm.  above  600°  by  mercury 
radiation  2537  A. ;  it  consisted ‘of  twelve  positive 
and  four  anti-Stokes  members.  Between  2100  and 
3000  A.  and  below  500°,  iodine  vapour  is  almost 
completely  transparent.  On  progressive  rise  of  tem¬ 
perature  increasingly  strong  absorption  bands  appear. 

A.  A.  Eldridge. 

Striking  potentials  of  metallic  arcs  in  a 
vacuum.  S.  H.  Anderson  (Physical  Rev,,  1927, 
[ii],  29,  750— 751),— The  striking  potential  is  depen¬ 
dent  on  a  gaseous  atmosphere  as  well  as  on  the  nature 
of  the  electrodes  (cf.  Simeon,  Phil.  Mag.,  1923,  46,  816), 

A.  A.  Eldridge. 

Carbon  monoxide  band  excitation  potentials. 
A.  B.  Hepburn  (Physical  Rev.,  1927,  [ii],  29,  212).— 
Birge’s  computation  that  the  lines  4511,  4880,  2190, 
and  3794  A.  should  be  produced  by  electrons  having  a 
minimum  velocity  corresponding  with  10-7,  16*7,  19-8, 
and  19 '8  volts,  respectively,  is  experimentally 
confirmed  within  0s  1  volt.  A.  A,  Eldridge. 

Relation  between  dipole  moment  and  con» 
stitution.  J.  Errera  (Physikal.  Z.,  1928,  29, 
689 — 690). — -Chloroiodoethylene  forms  compounds  in 
which  the  iodine  is  ter  valent ;  cis-  and  Jrans-dich  loro- 
derivatives  of  this  type  have  been  prepared  and  their 
molecular  polarisations  determined.  The  results  con¬ 
firm  the  view  that  the  iodine  atom  is  positively 
charged  relative  to  the  chlorine  atom,  since  the 
dipole  moment  of  the  tra ns- deri vati ve  is  more  than 
twice  that  of  the  cis- derivative.  R.  A.  Morton. 

Electrical  symmetry  of  the  molecular  structure 
of  methane  derivatives.  L.  Ebert,  R.  Eisen- 
schitz,  and  H.  von  Hartel  (Z.  physikal.  Chem., 
1928,  B,  1,  94 — 114). — The  physical  methods  for  the 
determination  of  the  symmetry  of  molecules  in  gaseous 
form  or  in  dilute  solution  are  discussed.  By  measure¬ 
ments  of  the  change  in  dielectric  constant  when 
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solution  is  substituted  for  pure  solvent,  determinations 
of  the  molecular  polarisation  of  derivatives  of  C(OH)4, 
C(CH2*OH)4>  and  C(C02H)4  of  the  form  CX4  have  been 
made  in  benzene  and  carbon  tetrachloride  solutions. 
In  a  number  of  cases  it  was  found  that  the  orientation 
polarisation,  as  measured  by  the  difference  between 
the  molecular  polarisation  in  the  dissolved  and  solid 
states,  respectively,  had  a  value  far  beyond  the  limits 
of  experimental  error.  This  is  regarded  as  indicating 
that  the  following  substances  examined  possess  a  fixed 
dipole  moment  :  C(OMe)4,  C(OEt)4,  C(CH*,*C02Me)4, 
C(CH2-0-N02)4,  C(C02Me)4,  and  C(CO,Et)4.  These 
substances  appear  to  possess  a  normal  mol.  wt.  in 
solution  as  determined  by  Beckmann's  f.-p.  method. 
The  results  supplement  Weissenberg’s  theory  (A,, 
1926,  934)  that  the  molecule  CX4  shows  greater 
variety  of  form  than  is  in  accordance  with  the 
requirements  of  classical  stereochemistry,  since  if  it  is 
to  be  regarded  as  a  symmetrical  pyramid  it  could  not 
have  a  dipole  moment.  M.  S.  Burr. 

Dielectric  constants  and  dispersion  of  some 
organic  compounds  and  shattering  of  light  by 
the  molecules,  W.  Laijtsch  (Z.  physikal.  Chem., 
1928,  B,  I,  1 15 — 1 33) . — The  degree  of  depolarisation 
of  the  Tyndall  beam,  diffracted  by  the  molecules  of 
pure  liquid,  has  been  determined  for  35  organic  liquids. 
In  order  to  determine  whether  a  large  depolarisation 
is  due  to  a  departure  of  the  simple  molecule  from  the 
spherical  form  or  to  association,  the  influence  of  tem¬ 
perature  on  the  function  (e—  1  )/(e+ 2)<2,  where  z  is 
the  dielectric  constant  and  d  the  density,  has  been 
determined  in  a  number  of  cases.  From  the  constancy 
of  this  expression  for  the  liquid  hydrocarbons, 
diphenyl,  dibenzyl,  triphenylm ethane,  and  decalin, 
these  appear  to  possess  no  dipole  moment,  but  its 
existence  is  indicated  in  the  case  of  the  ethyl  esters  of 
stearic,  palmitic,  la  uric,  and  oleic  acids.  For  the  last 
the  moment  increases  with  diminishing  length  of 
chain.  The  double  linking  in  the  oleic  ester  appar¬ 
ently  increases  the  moment.  When  hydrocarbons 
are  arranged  in  the  order  of  degree  of  depolarisation 
certain  conclusions  with  regard  to  the  influence  of 
molecular  structure  are  indicated.  The  closed  ring  is 
not  necessarily  productive  of  large  depolarisation,  but 
a  double  linking  appears  to  give  a  certain  amount  of 
rigidity  to  the  molecule  which  tends  to  make  the  value 
high.  The  position  of  the  substituents  in  the  benzene 
nucleus  may  have  a  marked  influence,  the  depolaris¬ 
ation  by  o- xylene  being  much  less  than  by  p-  and 
m-xylene.  The  value  for  dibenzyl  is  distinctly  less 
than  for  diphenyl,  which  is  similar  to  the  value  for 
naphthalene.  Possibly  the  benzene  rings  in  the  two 
last  compounds  lie  more  nearly  in  the  same  plane. 
For  triphenylmethane  the  value  is  relatively  small, 
which  may  be  explained  by  the  arrangement  of  the 
groups  round  the  methane  carbon  atom.  From  the 
dispersion  in  the  visible  region  the  ultra-violet  and  the 
ultra-red  portion  of  the  characteristic  frequency  of 
the  molecules  may  be  calculated,  M.  5.  Burr. 

Electrical  dipole  moment  of  organic  mole¬ 
cules.  J.  Estermann  (Z.  physikal.  Chem.,  1928, 
B,  1,  134-160).- — The  methods  employed  for  the 
calculation  of  the  electrical  dipole  moment  from 
dielectric  constant  measurements  are  discussed  and 
4  p 


it  is  shown  that  the  error  obtained  by  employing  the 
molecular  refraction  or  the  polarisation  in  the  solid 
state,  instead  of  the  deformation  or  dielectric  fraction 
of  the  molecular  polarisation,  may  be  considerable. 
In  non-assoeiated  liquids  the  dipole  moment  may  be 
determined  from  the  variation  of  dielectric  constant 
with  temperature.  This  method  has  been  employed 
for  a  number  of  ethers,  diphenyl  derivatives,  and  esters 
of  amino -acids  in  dilute  benzene  solutions.  Sym¬ 
metrical  ethers  have  all,  apparently,  the  same  dipole 
moment,  so  that  its  value  must  depend  on  the  oxygen 
atom.  The  asymmetric  ethyl  amyl  ether  lias  a  larger 
moment.  The  mixed  ethers,  anisolc  and  phenetole, 
have  different  values  of  molecular  polarisation  accord¬ 
ing  to  whether  they  are  in  the  pure  liquid  state  or  in 
solution.  Diphenyl,  which  has  a  small  moment,  is 
not  much  influenced  by  the  introduction  of  a  CH4> 
group,  but  the  O,  NH,  and  CO  groups  give  an  increas¬ 
ingly  larger  moment.  The  methyl  esters  of  amino- 
benzoic  acids  contain  a  positive  group  and  a  negative 
group,  and  it  is  found  that  the  moment  of  the 
o -com pound  is  less  than  that  of  either  aniline  or 
methyl  benzoate,  whereas  the  moment  of  the  p~ ester 
is  approximately  equal  to  the  sum  of  the  two.  The 
moments  of  the  methyl  esters  of  a-  and  S-amino  valeric 
acid  appear  to  indicate  that  a  straight  aliphatic  chain 
is  obtained  and  not  a  curved  one.  M.  S.  Burr. 

Electrical  dipole  moments  of  organic  mole¬ 
cules  by  the  molecular  ray  method.  J.  Ester- 
mam  (Z.  physikal.  Chem.,  1928,  B,  1,  161 — 169). — 
The  method  of  comparison  of  electrical  dipole 
moments  by  the  deviation  of  a  molecular  ray  in  a 
n on-homogeneous  electric  field  has  been  improved. 
The  relationship  between  the  dipole  moments  of  the 
series  diphenyl,  diphenylme  thane,  benzophenone, 
and  diphenyl  ether,  and  also  of  o-7  ?n-,  and  p-amino- 
benzoic  esters  obtained  by  this  method  agrees  with 
that  found  bv  measurements  of  the  dielectric  constant, 

M.  S.  Burr. 

Anomalous  dispersion  in  calcium,  strontium, 
and  bromine  vapour,  V.  Prokofiev  (Z.  Physik, 
1928,  50,  701—715;  cf.  this  vol.,  577).— The  anomal¬ 
ous  dispersion  in  calcium,  strontium,  and  bromine 
vapours  has  been  investigated  with  respect  to  the 
changes  1  21P1  and  lhS0 — y  2 3Pt.  The  ratio 

of  the  number  of  dispersion  centres  of  these  two  lines 
diminishes  very  strongly  with  increasing  atomic 
number.  When  the  probability  of  the  spontaneous 
transition  21P0— >  1  lSQ  is,  taken  as  unity,  the  prob¬ 
ability  Az  of  the  spontaneous  combination  change 
23P1  — >  PSq  is  given  by  A2— (Av/Sv)2*44,  where  Av 
and  Sv  indicate  the  term  differences  23P2^23P0  and 
llSQ— centre  of  gravity  of  the  23P(W52  term  in  cm.'1 
The  results  obtained  by  other  investigators  for 
cadmium  and  mercury  also  follow  this  relation. 
Predictions  of  the  relative  probabilities  for  the 
in  ter  combination  lines  of  magnesium  and  zinc  are 
also  made  from  this  relation.  J.  W.  Smith. 

Reflecting  power  of  carbon  between  the 
ordinary  temperature  and  1500°,  K.  Warmuth 
(Wiss.  Veroff.  Siemens-Konz.,  1928,  7,  307—320).— 
The  reflecting  power  of  carbon  for  light  of  wave¬ 
lengths  0*538  and  0-663  g  has  been  determined  by 
Pimm's  method  with  an  accuracy  of  4—5%.  The 
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results  show  that  the  reflecting  power  of  carbon 
varies  only  slightly  between  20°  and  1470°  from 
0*034  to  0*028.  Assuming  that  the  latter  value 
remains  constant  for  higher  temperatures,  the  true 
temperature  of  the  positive  crater  of  the  carbon  arc 
is  3740°  Abs.  On  this  basis  a  new  vapour-pressure 
curve  for  carbon  has  been  constructed  from  which  the 
mean,  heat  of  vaporisation  of  carbon  at  3900°  Abs, 
under  1 — 5  atm.  pressure  has  been  calculated  as 
125*54  kg.-cal./g.-mol.  A.  R,  Powell. 

Molecular  theory  of  diffusion  of  light  in  fluids, 

I.  Without  consideration  of  the  intermoleeular 
field.  II,  The  intermoleeular  field.  Y.  Rocard 
(Ann.  Physique,  1928,  [x],  10,  116—179,  181—231).— 
L  A  mathematical  consideration,  of  the  diffusion  of 
light  by  a  hypothetical  atom  built  up  of  isotropic 
oscillating  ions. 

II.  The  previous  treatment  of  the  problem  is 
modifier!  by  taking  into  account  the  effect  of  the 
intermoleeular  field  on  the  diffusion  of  light,  and  it  is 
shown  that  the  results  predicted  by  the  author's 
theory  are  in  closer  accord  with  experiment  than  those 
deduced  from  the  Einstein-Gans  theory. 

F.  G.  Tbyhobn. 

Refractive  index  of  sodium  vapour  and  the 
width  of  the  R-lines  in  absorption.  J.  Q, 
Stewart  and  S.  A.  Korff  (Physical  Rev.,  1928,  [ii], 
32,  676 — 680). — A  theoretical  relation  is  developed 
by  classical  methods  between  the  refractivity  of 
sodium  vapour  near  the  D- lines  and  their  observed 
width  in  absorption.  The  theory  is  approximately 
verified  by  preliminary  results  of  experiments 
described,  involving  observation  of  the  wave-lengths 
of  interference  fringes  produced  by  sodium  vapour, 
using  a  Michelson  interferometer  in  conjunction  with 
a  spectroscope  and  a  source  of  white  light. 

N.  M,  Bligh. 

Anomalous  magnetic  rotation  in  excited  neon. 

R.  N,  Jones  (Physical  Rev.,  1928,  [ii],  32,  681 — 
688) . — Measurements  were  made  of  the  angle  of 
rotation  for  different  frequencies  of  light  near  strong 
lines  in  the  yellowish-red  region  of  the  neon  spectrum. 
These  lines  show  anomalous  dispersion,  and  the  dis¬ 
persion  constants  are  calculated  from  the  angle  of 
rotation  using  Kuhn’s  formula ;  hence  the  relative 
transition  probabilities  were  found.  N.  M.  Bligh. 

Internal  field  of  polarisation.  II,  de  Malle- 
mann  (Compt  rend.,  1928,  187,  720 — 722). — The 
author’s  general  method  for  the  calculation  of  the 
internal  field  of  the  molecules  of  a  substance  (this  voL, 
1172)  indicates  that  the  field  is  essentially  a  hetero¬ 
geneous  effect.  This  contradicts  the  classic  reasoning 
of  Lorentz.  and  a  new  expression  is  derived  for  the 
refractive  power  (n)  of  a  spherical  isotropic  body  in 
which  the  Lorentz  or  Gladstone  factor  is  replaced  by 
3Ar/(2A+l),  where  K  is  the  inductive  power  of  the 
medium.  The  new  factor  gives  values  of  n  in  close 
agreement  with  experimental  values  and  with  those 
derived  from  Gladstone’s  formula.  J.  Grant. 

Chemical  constitution  and  rotatory  power. 

III.  S.  Beblingozzi  (Atti  R.  Accad.  Lined,  1928, 
[vi],  7,  925 — 929) . — Measurements  have  been  made  of 
the  specific  rotatory  power  and  the  dissociation 
constant  of  a  number  of  aminosuccinic  acid  mono¬ 


amides  in  which  an  acyl  group  is  introduced  into 
the  amino-group.  The  following  derivatives  were 
examined  :  anisoyl,  cuminoyl,  p-toluoyl,  p-ehloro- 
benzoyl,  p-nitrobenzoyl,  m-toluoyl,  m-nitrotoluoyl, 
o-chlorobenzovl,  o-bromobenzoyl,  p- toluenesulphony  1 , 
and  2 - ni tro toluene- 3 » su lphonyl . '  The  data  are 
thought  to  show  that  a  diminution  in  rotatory  power 
is  associated  with  an  increase  in  the  dissociation 
constant.  R,  W.  Lott. 

Anomalous  dispersion  of  lithium  and  mercury. 

E.  Segre  and  E.  Amaldi  (Atti  R,  Aecad.  Lincei,  1928, 

[vi] ,  7,  919 — 921). — The  ratio  of  the  intensity  of  the 

lithium  lines  6708  (2S-2P)  and  3232  (2 &-3P)  and 
that  of  the  mercury  lines  2537  (6jjS0  —  and 

1849  A.  (qiSq—qiPj)  has  been  determined  from 
measurements  of  the  anomalous  dispersion  of  these 
lines  by  the  interferometer  method  of  Rasetti.  The 
data  obtained  show  that  the  ratio  of  the  number  of 
“  dispersion  55  electrons  associated  with  6708  to  that 
associated  with  3232  A.  is  135+27,  and  that  the  ratio 
for  the  mercury  lines  2537,  1849  A.  is  approximately 
100.  R.  W.  Lust. 

Variation  with  state  of  the  optical  constants  of 
caesium.  J.  B.  Nathassos  (Physical  Rev.,  1927, 
[ii],  29,  369— 370).— For  liquid  caesium  at  33°  values 
of  the  coefficient  of  absorption,  the  refractive  index, 
and  reflecting  power  are,  for  5400  A.,  respectively, 
3*66,  0*310,  0*588,  whilst  for  solid  caesium  (23°) 
corresponding  values  are  :  3*74,  0*308,  0*595. 

A,  A.  Eld  ridge. 

Co  valency,  the  paramagnetism  of  oxygen,  and 
stereochemistry.  H.  F.  Biggs  (Phil.  Mag.,  1928, 

[vii] ,  6,  659 — 664) . — London’s  theory  of  covalency 
(cf.  this  voL,  344)  is  shown  to  be  applicable  to  the 
structure  of  oxygen,  since  if  his  model  be  accepted 
and  one  Bohr  magneton  be  assigned  to  each  p-orbit, 
the  calculated  value  of  the  paramagnetic  suscepti¬ 
bility  accords  with  the  accepted  observed  value. 
Van  V leek’s  theory  (cf.  this  voL,  572),  whilst 
requiring  only  slight  modification  for  oxygen  and 
nitrogen,  is  not  applicable  to  nitric  oxide  when 
tested  on  the  susceptibility  criterion.  London’s 
theory  is  used  to  explain  some  points  in  the  structures 
of  graphite,  diamond,  and  the  aliphatic  compounds, 
whilst  it  accounts  also  for  the  apparent  anomaly  that 
the  addition  of  two  extra  hydrogen,  atoms  to  benzene 
leads  to  a  more  unsaturated  substance,  since  such 
addition,  displacing  the  hexagonal  symmetry  of  the 
carbon  atoms,  destroys  the  unstrained  plane  structure 
of  the  ring  and  leads  to  a  reversion  of  the  carbon  atoms 
from  tervalent  to  quadrivalent.  By  analogy  with  the 
results  for  oxygen  and  nitric  oxide,  the  effect  of 
adsorbed  hydrogen  in  diminishing  the  paramagnetism 
of  palladium  (Biggs,  A.,  1916,  ii,  412)  is  attributed  to 
the  neutralisation  of  two  palladium  magnetons  per 
molecule  of  hydrogen  adsorbed.  A.  E.  Mitchell. 

Electronic  symmetry  and  polyatomic  mole¬ 
cules.  P.  Vinassa  (Atti  R.  Accad.  Lincei,  1928, 
[vi],  7,  975 — 979). — To  account  for  the  inactivity  of 
the  nitrogen  molecule  compared  with  that  of  the 
chlorine  molecule  it  is  suggested  that  in  these  mole¬ 
cules  the  centre  consists  of  the  pair  of  nuclei,  each 
carrying  the  two  electrons  of  the  innermost  orbit, 
and' that  the  residue  of  the  electrons  is  distributed 
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in  orbits  about  this  centre.  Thus  the  electron  dis¬ 
tribution  of  the  fluorine  molecule  is  (2+2). 2. 8. 2.2, 
and  of  the  chlorine  molecule  (10+10). 2. 8.2.2.  These 
molecules  possess  perfect  electronic  symmetry,  but 
not  that  typical  of  the  inert  gas  atoms,  and  in  con¬ 
sequence  exhibit  chemical  activity.  The  distributions 
in  the  oxygen  and  nitrogen  molecules  are,  respectively, 
(2 +2) ,2,8 .2  and  (2 +  2). 2. 8.  The  inertness  of  the  latter 
molecule  is  due  to  the  fact  that  the  two  nuclei,  each 
possessing  the  stability  of  the  helium  type,  are  sur¬ 
rounded  by  electrons  having  the  stable  neon  con¬ 
figuration.  Ozone  is  regarded  as  a  compound  of 
molecular  and  atomic  oxygen,  sin.ce  its  electronic 
formula,  based  on  the  assumption  of  a  molecule  03, 
(2+2+2). 2. 8. 8,  possesses  the  symmetry  of  an  inert 
gas  and  is  not  in  accord  with  the  properties  of  ozone. 
Sulphur  is  assumed  to  form  true  allotropes,  e.g.f  S3, 
(10+10+10). 2. 8. 8,  with  an  electronic  symmetry 
similar  to  that  of  argon.  The  probable  constitution 
of  a  number  of  more  complex  molecules  is  discussed 
from  this  point  of  view.  F.  G.  Tryhorn. 

Co-ordination  and  atomic  structure,  P.  Ray 
(Z.  anorg.  Chem.,  1928,  174,  189— 192).— The  main 
factors  governing  complex  formation  are  :  (1)  the 
volume  occupied  by  the  central  ion,  and  its  charge ; 
(2)  the  tendency  of  the  central  ion  to  assume  the 
atomic  structure  of  the  next  higher  inert  gas ;  (3)  the 
electronic  arrangement  in  the  central  atom  ;  (4)  the 
co-ordinating  group  must  be  of  such  a  nature  that 
for  each  co-ordinated  linking  two  electrons  must  be 
transferable  to  the  central  ion.  H.  F.  Gnx.BE, 

Constitution  of  hydrated  crystals*  M.  A. 
Rakuzin  (Bull.  Soc.  ehim.,  1928,  [iv],  43,  984 — 988 ; 
cf.  A.,  1927,  948). — The  nature  of  the  linkings  which 
hold  the  molecules  of  water  of  crystallisation  in  a 
hydrate  is  considered  from  the  point  of  view  of  the 
theory  of  Wurtz  (1879),  according  to  which  the  water 
molecules  are  joined  in  a  closed  chain  directly  to  the 
metallic  atom  of  the  salt.  The  importance  of  dis¬ 
tinguishing  between  water  of  crystallisation  and  water 
of  constitution  is  emphasised.  0.  J.  Walker. 

Desiccation  and  the  density  of  magnesium 
nitrate.  L.  Le  Boucher  (Anal.  Pis.  Quim.,  1928, 
26,  223 — 227) . — Dehydration  of  magnesium  nitrate 
hexahydrate  over  sulphuric  acid  at  the  ordinary 
temperature  yields  a  stable  dihydrate  without  loss  of 
nitric  acid.  The  densities  and  m.  p.  of  the  hexa-  and 
di  hydrates  are  1*6363,  89°,  and  2*0256,  120—125°, 
respectively.  The  density  of  the  hexahydrate  as  given 
in  the  literature  is  thus  erroneous.  H.  F.  Giles e. 

Rule  of  additive  volumes.  E.  Moles  (Anal. 
FIs.  Quim.,  1928,  26,  228 — 233) . — Satisfactory  cal¬ 
culated  values  for  the  molecular  volume  of  lanthanum, 
cerium,  praseodymium,  neodymium,  and  samarium 
nitrates  are  obtained  if  the  general  formulae 
[M'*(N03)2(H2q)6J3  and  [M’+N03‘H20)3]2  be  em¬ 
ployed.  Insufficient  data  are  extant  for  the  calcul¬ 
ation  to  be  applied  to  gadolinium.  For  the  tervalent 
rare-earth  metals  there  is  a  systematic  decrease  of 
molecular  volume  as  the  atomic  weight  of  the  central 
atom  increases.  H.  F.  Gxllbe. 

Magnetic  moments  of  iron  in  complex  salts. 
L.  A.  Welo  and  O.  Baubisch  (Physical  Rev.,  1927, 


[ii],  29,  612). — Iron  salts  are  grouped  according  to 
the  magnetic  moment  of  the  iron  atoms. 

A.  A.  Eldridge, 

Effective  cross-section  of  gas  molecules  in  the 
presence  of  alkali  ions  of  1—30  volts  velocity.  C. 
Ramsauer  and  0.  Beeck  (Ann.  Physik,  1928,  [iv],  87, 
1 — 30). — The  magnetic  method  already  used  for  the 
determination  of  the  effective  cross-section  of  gas 
molecules  in  the  presence  of  slow  electrons  is  here 
applied  to  slow  alkali  ions.  The  ions  were  obtained 
from  a  platinum  or  platinum-iridium  filament  coated 
with  alkali-metal  amalgam.  The  alkali  metals  used 
were  lithium,  sodium,  potassium,  rubidium,  and 
caesium,  and  the  gases  used  were  helium,  neon,  argon, 
hydrogen,  oxygen,  and  nitrogen.  It  was  found  that 
for  all  combinations  the  effective  cross-section  of  the 
gas  molecule  in  the  presence  of  alkali  ions  increases 
as  the  velocity  of  the  ions  is  reduced  at  first  slowly 
and  then  more  rapidly.  There  is  a  turning  point  in 
the  cross -section- voltage  curve  between  1  volt  and 
2  volts.  The  alkali  ions  show  an  increasing  cross- 
section  with  increasing  atomic  number.  The  same 
behaviour  was  obtained  with  hydrogen,  oxygen,  and 
nitrogen  as  with  the  rare  gases.  Here  the  effective 
cross-section  increased  with  the  gas-kinetic  size  of 
the  molecule.  The  results  obtained  were  compared 
with  those  obtained  using  electrons  instead  of  alkali 
ions.  The  ionic  radius  was  also  compared  with  the 
radius  of  the  outer  electron  shell.  A.  J.  Mee. 

Temperature  of  the  cathode  as  a  factor  in  the 
sputtering  process.  L.  R.  Ingersoll  and  L.  O. 
Sordahl  (Physical  Rev.,  1928,  [ii],  32,  649 — 656). — * 
Cathodic  sputtering  was  investigated  over  an  extreme 
temperature  range  of  150—1350°  and  a  relatively  low 
potential  of  500 — 800  volts.  Gold,  platinum,  and 
nickel  show  an  increase  in  the  rate  of  sputtering  in 
argon  with  rise  in  cathode  temperature.  The  lower 
the  sputtering  voltage  the  more  pronounced  is  the 
effect.  Films  sputtered  from  a  hot  cathode  suffer 
less  change  in  resistance  on  baking  and  show  a  more 
definite  crystal  structure  than  those  from  a  cold 
cathode.  Results  are  consistent  with  the  explanation 
of  sputtering  as  essentially  a  vaporisation  process. 

N.  M.  Bligh. 

Effect  of  molecular  form  and  association  on 
light  scattering  in  liquids.  I.  Fatty  acids  and 
alcohols.  II.  Some  aromatics.  S.  R.  Rao 
(Indian  J.  Physics,  1928,  3,  1 — 30). — The  variations 
of  intensity  of  the  transversely  scattered  light,  the 
depolarisation  factor,  and  the  optical  molecular  aniso¬ 
tropy  have  been  determined  in  the  cases  of  four 
primary  alcohols,  three  fatty  acids,  and  four  polar 
aromatic  compounds.  W,  E.  Downey. 

Magnetic  properties  of  some  substances  In  the 
adsorbed  state.  S.  S.  Bhatnagar,  K,  N.  Mathtjr, 
and  P.  L.  Kapar  (Indian  J.  Physics,  1928,  3,  53 — 66). 
— Iron,  nickel,  cobalt,  and  manganese  lose  their 
paramagnetism  and  become  diamagnetic  when  ad¬ 
sorbed  on  charcoal.  Adsorption  is  not  analogous  to 
mixing,  but  would  appear  rather  as  a  chemical  com¬ 
bination.  Adsorption  by  silica  gives  a  slight  increase  in 
paramagnetism  in  the  ease  of  iron.  W.  E.  Downey, 

Types  of  [chemical]  combination.  H.  G. 
Grimm  (Z.  Elektroehem.,  1928,  34,  430 — 437).— A 
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general  account.  The  characteristics  of  the  individual 
types  of  combination  are  discussed  and  the  various 
types  compared  and  contrasted.  S.  K.  Tweedy. 

Significance  of  atom  models  [in  the  types 
of  chemical  combination] .  A,  Sommerfeld 
(Z.  Elektrochem,,  1928,  34,  426 — 430). — A  general 
account  of  the  recent  theories  of  atom  mechanics. 

S.  K.  Tweedy. 

Crystal  structure  and  the  types  of  chemical 
combination.  V,  M.  Goldschmidt  (Z,  Elektro- 
ehem.,  1928,  34,  453 — 463), — A  general  account  in 
which  previous  work  on  crystal  structure  is  collated 
from  the  point  of  view  of  chemical  combination. 

S.  K,  Tweedy. 

X-Ray  absorption  spectra  and  chemical  com¬ 
bination,  O.  Stellikg  (Z.  Elektrochem,,  1928,  34, 
520— 522).— T1  le  author  summarises  his  work  on  the 
subject  (cf.  A.,  1927,  391).  S.  K,  Tweedy. 

Inversion  point  of  the  second  order*  W. 
Jazyna  (Z.  Physik,  1928,  51,  292—307). 

Close  agreement  between  the  X-ray  spectra  of 
a  substance  in  the  liquid  and  liquid  crystalline 
states.  J.  R,  Katz  (Naturwiss.,  1928,  16,  758 — - 
759).— The  X-ray  spectra  of  various  substances  were 
investigated  just  above  and  just  below  the  transition 
from  the  liquid  to  the  liquid  crystalline  state.  It 
was  found  that  there  were  no  characteristic  differences 
between  the  two  diagrams.  The  molecules  in  the 
liquid  must  therefore  be  arranged  in  the  same  way 
as  in  the  liquid  crystals  of  the  same  substance. 

A.  J.  Mer. 

Ii -Series  X-ray  absorption  spectrum  of  potass¬ 
ium  m  ir r i  o u  cim oim  d.  .  Steeling  (Z. 

Physik,  1928,  50,  626 — 629). — The  investigations  of 
Lindh  (Arkiv  Mat.  As tron.  ock  Fysik,  1924,  18, 
No.  14)  on  the  dependence  of  the  X-ray  absorption 
spectrum  of  potassium  compounds  on  the  nature  of 
the  anion  have  been  confirmed  and  extended,  data 
for  27  potassium  salts  having  been  obtained.  It 
has  been  shown  that  the  compounds  cannot  be  divided 
into  groups,  according  to  the  wave-length  of  the 
absorption  line  observed,  as  suggested  by  Lindh,  but 
that  there  is  a  continuous  transition  from  metallic 
potassium  to  potassium  hydrogen  tartrate,  in  which 
the  change  in  wave-length  is  most  marked  (5*5 
X-units),  The  normal  halides  all  show  the  same 
wave-length,  which  is  surprising  in  view  of  the  great 
differences  in  atomic  distances  to  be  observed  in  this 
group.  There  is  a  great  difference  in  many  cases 
between  the  values  given  by  the  normal  and  add 
salts,  but  the  phenomenon  is  not  general. 

J.  W.  Smith. 

X-Ray  coloration  of  kuirzite  and  hiddenite. 
P.  L.  Bayley  (Physical  Rev.,  1927,  [iij,  29,  353). — 
A  spectrographie  study.  The  green  colour  in  both 
minerals  is  probably  due  to  a  similar  physical  cause. 

A.  A.  Eldridge. 

Ii^-Lines  of  the  elements  potassium  to  man¬ 
ganese.  T.  W etxerblad  (Z.  Physik.  1928,  49, 
670 — 673). — In  view  of  the  doubt  thrown  by  the  work 
of  Druyvestyn  (A.,  1927,  804)  on  the  values  of 
(3X— given  by  Hjalmar  (cf.  A.,  1920,  ii,  655),  new 
determinations  of  this  difference  have  been  made, 
with  an  estimated  accuracy  of  0*3X«unit,  for  the 


elements  potassium  to  manganese.  The  difference 
p2,  determined,  for  the  oxides,  shows  a  maximum 
at  21  (scandium)  when  plotted  against  the  atomic 
number;  this  relationship  is  similar  to  that  already 
traced  for  the  difference  a12~~ (Wetterblad,  A., 
1927,  491).  The  spectrograms  show  that  in  the  case 
of  calcium  the  line  occurs  as  a  doublet  in  the  metal, 
and  only  the  longer  wave-length  member  of  this 
doublet  in  the  oxide,  The  difference  between  the 
doublet  members  is  3*3X-units,  corresponding  with 
4*4  volts.  This  value  agrees  well  with  that  previously 
observed  by  the  author  for  the  influence  of  oxygen 
in  the  elements  sodium  to  chlorine,  4*3  volts. 
Druyvesteyn  has  recorded  a  p'"-line  for  calcium  and 
potassium ;  these  values  cited  are  now  shown  to  be  but 
mean  values  of  doublets  of  wave-length  3404*5,  3396*3 
and  3047*6,  3043*9,  respectively.  R.  W.  Lent. 

Theory  of  X-ray  diffraction  in  liquids.  G.  W. 
Stewart  (Physical  Rev.,  1928,  [ii],  32,  558—563),— 
The  assumption  of  myriads  of  non -crystal  line  and  non- 
permanent  molecular  groupings  in  liquids  at  any 
instant,  a  condition  termed  cybotaxis,  makes  possible 
the  use  of  the  crystal  powder  theory  as  an  idealised 
one  for  liquids,  and  is  shown  to  give  a  simple  explan¬ 
ation  of  a  number  of  experimental  results  in  the 
diffraction  of  X-rays  in  liquids  not  otherwise  adequately 
explained  by  a  single  theory.  N.  M.  Bligh. 

Thermal  degeneration  of  the  X-ray  haloes  in 
liquids  and  amorphous  solids.  S.  S.  Rama- 
subramaxyam  (Indian  J.  Physics,  1928,  3,  137— 
149).— X-Ray  diffraction  in  cyclohexane,  pentane, 
and  glycerol  at  different  temperatures  has  been 
studied.  On  raising  the  temperature  a  contraction 
of  the  ring,  a  broadening  of  the  ring  and  diffuseness  at 
the  edges,  and  a  large  amount  of  internal  scattering 
occur.  The  theory  of  these  changes  is  discussed. 

W,  E.  Downey. 

Diffraction  of  cathode  rays  by  calcite.  S. 
Nishikawa  and  S.  Kikuchi  (Nature,  1928,  122, 
726).— The  pattern  obtained  by  reflexion  of  cathode 
rays  at  a  cleavage  face  of  calcite  is  described.  The 
structure  factor  for  X-ray  reflexion  appears  to  have 
a  similar  influence  on  cathode-ray  reflexion,  since  the 
relative  intensities  of  lines  due  to  different  orders  are 
similar  in  the  two  cases.  Similar  patterns  were 
obtained  with  mica,  topaz,  zinc  blende,  and  quartz. 

A.  A.  Eldridge. 

Polarisation  of  ions  in  a  crystal  lattice.  A.  E. 
van  Arkel  (Z.  Physik,  1928,  50,  648-656).-On 
the  supposition  that  an  ion  is  equally  polarisable  in 
all  directions,  the  energy  of  polarisation  in  different 
crystal  forms  is  calculated.  Among  binary  com¬ 
pounds,  this  energy  is  least  in  the  caesium  chloride 
lattice  and  increases  with  decreasing  co-ordination 
number.  This  accounts  for  the  decreasing  readiness 
of  polarisation  in  passing  from  the  caesium  chloride 
type  to  the  sodium  chloride  type  and  thence  to  the 
zinc-blende  type.  Among  alkali  halides  the  caesium 
chloride  type  is  found  only  with  compounds  of  very 
low  polarisation  energy.  Potassium  fluoride  and 
caesium  fluoride  appear  to  be  somewhat  anomalous 
cases.  J.  W.  Smith. 

Crystal  structure  of  calcium.  C.  D.  Niven 
(Phil.  Mag.,  1928,  [vii],  6,  665— 666).— Calcium  lias 
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been  crystallised  by  condensation  of  the  vapour  and 
the  crystals  have  been  shown  to  be  rhombic  dodeca- 
hedra  and  not  hexagonal  as  concluded  by  Moissan 
(A.,  1S98J  ii,  578).  A.  E.  Mitchell, 

Symmetry  and  structure  of  the  cnJbic  nitrates 
of  calcium,  strontium,  barium,  and  lead.  F.  M. 
Jaegar  and  F.  A,  van  Melle  (Proc,  K.  Akad. 
Wetensch.  Amsterdam,  1928,  31,  651 — 655). — There 
are  a  number  of  discrepancies  in  the  crystal  structure 
of  the  cubic  nitrates  of  calcium,  strontium,  barium, 
and  lead.  In  order  to  settle  some  of  these, 
rotation  spectrograms,  as  well  as  Laue  spectrograms 
of  the  nitrates,  were  made.  The  great  majority  of 
diffraction  spots  obtained  were  compatible  with 
holo- cubic  symmetry.  Vegard’s  conclusion  that  these 
nitrates  have  a  dyakis dodecahedral  symmetry  is 
confirmed.  A.  J.  Mee. 

Arsenides  of  magnesium  and  zinc.  G.  Natta 
and  L.  Passerini  (Gazzetta,  1928,  58,  541 — 550). — 
An  investigation  of  the  physico-chemical  properties  of 
the  compounds  As2Zn3  and  As2Mg3.  The  densities 
are  5-578  and  3*165,  respectively.  The  magnesium 
compound  melts  at  800°.  A -Ray  investigations  by 
the  powder  method  show  that  both  substances  have 
a  cubic  lattice  containing  two  molecules  of  As2M3  in 
the  unit  cell,  the  side  of  which  is  5-81  A,  (dCJLj^  5-854) 
in  zinc  arsenide  and  6*  10  A.  (dc3iic*  3-26)  in  magnesium 
arsenide.  The  arrangement  of  the  atoms  in  the 
lattice  represents  a  new  type  of  structure  defined  by 
the  co-ordinates  :  As  (J,  J),  (§,  f5  4),  (L  f*,  3), 

(l  h  I);  M  (h  0,  0),  (0,  4,  0),  (0,  0,  |),  (0,  I,  ih 

(|,  0,  I),  (i,  4,  0).  The  structure  is  not  ionic.  This  is 
confirmed  by  the  low  heat  of  formation,  which  in  the 
case  of  zinc  arsenide  is  found  to  be  30-3  g.-cal. 

0.  J.  Walker. 

Symmetry  of  the  pentaerythritol  nucleus.  H. 
Seifert  (Z.  anorg.  Chcm.,  1928,  174,  318 — 320).— 
Polemical  (cf.  Schleede  and  Hettieh,  this  vol.,  694). 

H.  F.  Gillbe. 

Solid  solutions  of  chromium  and  nickel  and  of 
iron  and  nickel.  F.  C.  Blake,  J.  Lord,  and  A.  E. 
Focke  (Physical  Rev.,  1927,  [ii],  29,  206—207),— 
Chromium  enters  the  nickel  lattice  up  to  63%  Cr; 
from  63  to  100%  Cr  the  nickel  is  in  the  face-centred 
chromium  lattice.  This  lattice  is  metastable  at  the 
ordinary  temperature,  and  most  of  the  chromium 
separates  in  the  body-centred  form.  Iron  distorts 
the  nickel  lattice  up  to  74%  Fe ;  from  74  to  100%  Fe 
the  nickel  is  in  the  face-centred  iron  lattice  which  is 
stable  only  at  high  temperatures. 

A.  A.  Eldridge. 

Theory  of  the  mechanism  of  crystal  growth. 
W.  P.  Davey  (Physical  Rev.,  1927,  [ii],  29,  206).— 
Experimental  evidence  is  quoted  in  support  of  the 
view  that  crystallisation  proceeds  along  a  three- 
dimensional  lattice  structure,  which  is  later  filled  in 
with  crystalline  material,  instead  of  uniformly  along  a 
plane  surface.  A.  A.  Bldridgb. 

Crystal  structure  of  potassium  chloroplatin- 
ate.  W.  A.  Frederiksb  and  H.  J..  Vbeweel  (Rec. 
trav.  chiin.,  1928,  47,  904— 908).— By  means  of  the 
powder  method  the  distance  between  the  chlorine  and 
platinum  ions  in  the  compound  K2PtCl6  has  been 
found  to  be  2*29  A.  0.  J«  Walker. 


Crystal  structure  of  copper-gold  alloys.  0.  S. 
Smith  (Min.  and  Met.,  1928,  9,  458— 459).— The 
lattice  parameters  of  gold-copper  alloys,  annealed 
at  600°  and  quenched  to  retain  the  homogeneous  solid 
solution,  lie  on  a  smooth  curve  slightly  concave  to 
the  axis  of  composition  and  rising  from  3*603  A.  for 
pure  copper  to  4*064  A.  for  pure  gold.  Very  slow 
cooling  from  400°  to  365°  results  in  a  gradual  decom¬ 
position  of  alloys  containing  50  at.-%  Au  with  the 
separation  of  the  compound  CuAu  which  has  a 
tetragonal  lattice.  Evidence  of  the  non-existence  of 
Cu3Au  is  afforded  by  X-ray  examination  of  an  alloy 
containing  24*36  at.-%  Au  which  on  annealing  shows 
only  the  face -centred  cubic  lattice  of  copper  and 
traces  of  the  tetragonal  lattice  of  CuAu. 

A.  R.  Powell. 

Lattice  constants  for  the  mixed  crystal  series 
KCl-KRr.  F.  Oberlies  (Ann.  Physik,  1928,  [iv], 
87,  238— 258). — 1 The  lattice  constants  d  3*1362  and 
3*2952  A.  have  been  found  for  potassium  chloride 
and  bromide,  respectively.  The  change  in  d  with 
changing  composition  has  been  followed  for  the  mixed 
crystal  series,  and  Vegard’s  additivity  formula  found 
to  reproduce  the  data  accurately.  No  new  inter¬ 
ference  lines  (corresponding  with  a  regular  distribution 
of  the  components)  were  detected. 

R.  A.  Morton. 

Positions  of  adjacent  rings  in  carbocyelic  and 
heterocyclic  molecules.  H.  von  Euler  and  E. 
Brunius  (Svensk  Kem.  Tidskr.,  1928,  40,  233—242). 
— The  position  of  the  rings  in  two -ring  compounds  is 
discussed  with  reference  to  the  views  of  van  ’t  Hoff 
(symmetrical  distribution  of  carbon  valencies)  and  of 
Weissenberg  (symmetrical  structure  of  the  whole 
molecule  independent  of  symmetrical  carbon  valency 
distribution ;  cf.  A.,  1926,  934).  According  to  X-ray 
measurements  the  elementary  cells  of  anthracene  and 
naphthalene  have  the  following  respective  dimensions  : 
8*58,  6*02,  11*18  A.,  and  8*34,  6*05,  8*69  A.  They 
thus  differ  in  length  only  and  by  an  amount  2*5  A. 
which  is  the  length  of  the  additional  benzene  ring. 
Hence  in  anthracene  all  three  rings  lie  in  one  plane, 
the  9  and  10  carbon  atoms  being  bent  out  of  it.  In 
the  combination  of  quinol  and  benzoquinone  to  quin- 
hy drone  the  salt  formation  of  the  substances  in  alkaline 
solution  of  increasing  pK  has  been  determined  color!- 
metrieally,  using  borate  buffer  solutions  of  known  pn 
and  working  in  an  atmosphere  of  hydrogen.  With 
quinol,  a  yellow  colour  appears  which  increases  in 
intensity  up  to  pa  10  and  then  remains  constant  at  3*0 
Lovibond  units.  Benzoquinone  gives  a  yellow  which 
increases  fairly  rapidly  with  increasing  being  3*3 
Lovibond  units  at  ps  9*40  and  20  at  pB  10*6.  The 
colour  of  quinhydrone  increases  much  more  rapidly 
with  increasing  pm  being  4*4  at  pa  8*07,  34  at  pu  9*40, 
and  undeterminable  at  pm  10*6.  Thus  quinhydrone 
forms  a  salt  in  alkaline  solution  giving  ions  which 
possess  a  characteristic  absorption  in  the  visible  which 
is  stronger  than  that  of  the  quinol  ions.  Thus 
quinhydrone  is  not  a  mere  molecular  compound,  but 
probably  has  a  diplanar  formula.  The  position  of 
the  rings  in  dihexoses  and  their  derivatives  is  discussed 
in  the  light  of  the  X-ray  data  and  is  confirmed  by 
reference  to  the  structure  of  the  anhydrides  (glucosans 
and  cellobiosans).  S.  J.  Gregg, 
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Strongly  birefringent  crystal  species,  P. 
Terpstra  (Physica,  1928,  8,  95 — 100). — 1  :  6  :  8-Tri- 
nitro  -  2  -  ethylaminonaphthalene,  mono  clinic,  has 

cubic-  2*2913  :  1  :  1*1027,  p  106°  29' ;  n*  1*5177, 
1*854,  7iy  2*316.  Chemical  Abstracts. 

Oscillation  method  of  X-ray  analysis  of 
crystals*  Analeite.  J.  W.  Gbtjneb  (Aoier.  Min., 
1928, 13,  123—141,  174— 193),— Anaicite  has  a  cubic 
hoJoliedral  lattice,  space-group  01.  The  unit  cube  of 
edge  13-64  A.  contains  16  mo  Is.  of  NaAlSi206,H20. 

Chemical  Abstracts. 

Determination  of  the  magnetic  saturation  of 
iron  carbide.  P.  Stablein  and  K,  Schboeter  (Z, 
anorg,  Chem,,  1928,  174,  193 — 215). — A  ballistic 
method  of  saturation  determination  is  described, 
whereby  the  test-piece  is  removed  from  the  field  and 
from  the  induction  coil  by  withdrawal  through  a 
hole  of  about  10  mm.  diameter  bored  centrally 
through  the  pole  pieces  of  the  field  magnet.  The 
necessary  corrections  have  been  experimentally  deter¬ 
mined.  By  filling  a  copper  tube  of  the  requisite 
dimensions  with  a  ferromagnetic  powder,  magnetic 
data  for  the  latter  may  be  obtained.  Iron  carbide 
powder,  obtained  by  dissolving  Swedish  iron  in  cold 
^-sulphuric  acid,  and  having  d  7*15  and  composition 
91-0%  Fe,  6-7%  C  (combined),  0*5%  C  (free),  has  a 
saturation  value  of  about  12,400  gauss,  as  compared 
with  12,300  gauss  obtained  for  Fe3C  by  extrapolation 
from  the  values  obtained  for  two  specimens  of  carbon 
steel  containing,  respectively,  0*46  and  0*95%  of 
carbon.  ’  *  H.  F.  Gillbe, 

Piezoelectricity  of  crystal  quartz.  L.  H. 
Dawson  (Physical  Rev.,  1927,  [ii],  29,  216).— The 
piezoelectric  charge  of  quartz  is  maximal  at  60°  and 
disappears  at  576°.  The  piezoelectric  charges  on 
surfaces  variously  oriented  with  respect  to  the  optical 
axis  show  an  unexplained  distribution. 

A.  A.  Eim ridge. 

Magnetic  susceptibility  of  rare-earth  metals. 
E,  BL  Williams  (Physical  Rev.,  1927,  [ii],  29,  218).— 
The  susceptibilities  of  cerium,  lanthanum,  praseo¬ 
dymium,  and  yttrium  range  from  20  to  50  X  10"G 
dyne  /cm.  /g. ;  the  value  decreases  as  the  magnetic 
field  is  increased  from  10  to  4000  gauss. 

A.  A.  Eldridge, 

Magnetostriction.  A.  Schulze  (Z.  Physik,  1928, 
50  ,  448— 505).— An  exact  method  for  determining 
the  magnetostriction  coefficient,  A  I/I,  is  described 
based  on  the  Whiddington  heterodyne  method  for 
determining  small  changes  in  spaeings.  The  coefficient 
has  been  measured  for  iron  and  nickel  of  various 
purities,  cobalt,  bismuth,  manganese  steels,  iron™ 
nickel  alloys,  permalloy,  iron-silicon,  iron-aluminium, 
and  iron-manganese  alloys.  Mo  general  relationship 
between  magnetostriction  and  other  physical  proper¬ 
ties  could  be  traced.  R.  W.  Lunt, 

Magnetic  properties  of  evaporated  films  of 
nickel.  K.  J,  Miller  (Physical  Rev.,  1928,  [ii],  32, 
689 — 690). — A  supplementary  note  to  previous  work 
(A.,  1927, 299).  Nickel  films  were  tested  in  fields  up  to 
167  gauss.  The  coercive  force  reached  a  value  approx¬ 
imately  three  times  that  for  hard-drawn  wire,  and 
decreased  with  decreasing  deposit  -temperature  and 


increasing  thickness.  Retentivity  as  high  as  65% 
was  observed.  N.  M.  Bligh. 

Magnetic  susceptibility  of  singie -crystal 
metals.  C.  Nusbaum  (Physical  Rev.,  1927,  [ii], 
29,  905). — The  magnetic  susceptibility  for  bismuth 
and  antimony,  respectively,  in  a  direction  parallel  to 
the  principal  axis  is  1*13x10“°  and  0*497  X  10~°  dyne 
cm.,  and  in  a  perpendicular  direction  1*32x10“°  and 
1*38  X  10“e  dyne  cm.  A.  A.  Eldridge. 

Electrical  conductivity  in  solid  sodium  chloride 
at  the  ordinary  temperature.  J.  G ingold  (Z. 
Physik,  1928,  50,  633— 643).— The  electrical  con¬ 
ductivity  of  solid  sodium  chloride  has  been  measured 
with  the  salt  in  the  forms  of  single  natural  crystals, 
blue  rock  salt,  artificially  prepared  crystals,  and  com¬ 
pressed  blocks  of  different  types.  Charge  and  dis¬ 
charge  currents  through  the  salt,  have  also  been 
investigated.  The  phenomena  are  explained  on  the 
supposition  that  the  conductivity  is  occasioned  by 
defects  in  the  space  lattice.  J.  W.  Smith. 

Electrical  conductivity  of  arsenic  and  antimony 
at  low  temperatures.  J.  C.  McLennan,  C.  I). 
Niven,  and  J.  0.  Wilhelm  (Phil.  Mag.,  1928,  [vii],  6, 
666 — 672). — A  convenient  method  for  crystallising 
arsenic  by  subliming  the  substance  into  a  furnace 
tube  which  is  not  at  an  even  temperature  over  its 
whole  length  is  described.  The  crystals  grow  on  the 
cooler  portions  of  the  tube.  The  electrical  con¬ 
ductivities  of  an  arsenic  crystal,  a  crystal  of  antimony, 
and  a  piece  of  massive  antimony  have  been  measured 
down  to  2*42°  Abs.  The  two  samples  of  antimony 
gave  almost  identical  results.  Both  arsenic  and  anti¬ 
mony  gave  resistance-temperature  curves  similar  to 
those  of  pure  metals.  Both  showed  evidence  of 
maintaining  definite  residual  resistances  at  low  tern- 
peratures  and  neither  showed  superconductivity. 
Arsenic  behaves  similarly  to  most  pure  -metals  except 
that  its  resistance  is  by  no  means  proportional  to  the 
absolute  temperature.  Neither  arsenic  nor  antimony 
exhibits  the  abnormally  high  residual  resistance  found 
by  Clay  for  bismuth.  A,  E.  Mitchell, 

Resistance  of  caesium,  cobalt,  and  chromium 
at  low  temperatures.  J.  C.  McLennan,  C.  D. 
Niven,  and  J.  0.  Wilhelm  (Phil.  Mag.,  1928,  [vii],  6, 
67 2 — 677 ) . — Caesium  appears  to  be  unique  amongst 
the  alkali  metals  in  that  its  resistance  continues  "to 
decrease  at  temperatures  below  4°  Abs.,  whilst  those 
of  sodium,  potassium,  and  rubidium  examined  by 
McLennan  and  Niven  (A.,  1927,  925)  reach  constant 
values  close  to  that  temperature.  The  metal  is  not 
superconducting  down  to  2-2°  Abs.  It  is  suggested 
that  the  persistence  of  the  temperature  gradient  of 
electrical  resistance  in  the  case  of  caesium  is  due  to 
the  fact  that  if  the  valency  electron  is  stripped  off, 
the  fourteen  44  electrons  are  missing,  whilst  in  the 
other  alkalis  the  core  is  left  complete.  Neither 
chromium  nor  cobalt  is  superconducting  down  to 
2*5°  Abs.,  whilst  below  the  temperature  of  liquid 
hydrogen  the  resistance  of  each  is  practically  inde¬ 
pendent  of  temperature.  Calculations  of  specific 
resistance  at  20*6°  Abs.  indicate  that  although  iron  is 
a  poorer  conductor  than  cither  cobalt  or  nickel  at  the 
ordinary  temperature,  it  is  superior  at  low  temper- 
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at u res.  From  electronic  structural  considerations  it 
is  suggested  that  for  a  metal  to  be  a  good  conductor 
the  electron  systems  of  the  core  must  be  completed 
and  the  relative  conductivities  must  depend  on  the 
relative  stabilities  of  the  electronic  arrangements  of 
the  cores.  A.  E.  Mitchell. 

Effect  of  cadmium  as  an  impurity  in  lead  on 
the  conductivity  of  lead.  J,  C.  McLennan,  C.  1). 
Niven,  and  J.  0,  Wilhelm  (Phil.  Mag.,  1928,  [vii],  6, 
678 — 685). — -Measurements  of  the  electrical  conduct¬ 
ivities  of  lead-cadmium  alloys,  containing  up  to  5*19% 
of  cadmium,  have  been  made  at  low  temperatures. 
The  specific  resistances  of  the  alloys  at  constant 
temperatures  show  a  general  increase  with  increasing 
proportions  of  cadmium  except  in  the  case  of  the 
cad  mi  u  in -richest  alloy,  where  irregularities  were  ob¬ 
served.  The  resistance  of  each  alloy  falls  suddenly 
at  the  superconductivity  temperature  of  lead  (7°  Abe.), 
but  the}'  do  not  become  superconducting  until 
0*2 — 0*4°  below  this  temperature.  Considerable  differ¬ 
ences  were  found  in  the  specific  conductivities  deter¬ 
mined  before  and  after  cooling  to  the  lowest  temper¬ 
atures.  These  are  attributed  to  the  “  ageing  ”  of 
the  alloys  at  the  low  temperatures.  The  persistence, 
in  its  cadmium  alloys,  of  the  superconductivity 
phenomenon  of  lead  and  its  inception  at  or  close  to 
the  superconductivity  temperature  of  lead  are  probably 
due  to  the  existence  of  a  continuous  chain  of  lead 
atoms  in  the  superconducting  state  of  the  alloy. 

A.  E.  Mitchell. 

Electrophoretic  mobility  formula.  M.  Mooney 
(Physical  Rev.,  1927,  [ii],  29,  217). — The  formula, 
which  accords  approximately  with  experiment  only 
below  0*01  A7,  is  based  on  the  observation  that  with 
oil  drops  immersed  in  water  there  is  a  definite  variation 
in  mobility  with  the  diameter  of  the  drop. 

A.  A.  Eldridge. 

Rate  of  evaporation  of  molten  cadmium  in  a 
high  vacuum,  A.  A,  Sunier  (J,  Physical  Chem., 
1928,  32,  1516 — 1521).— The  average  rates  of  evapor¬ 
ation  of  molten  cadmium  in  a  vacuum  over  the  range 
340—125°  are  recorded,  and  are  compared  with  the 
theoretical  rates  calculated  from  the  equation  of  Herz 
(Ann.  Phvs.  Chem.,  1882,  18,  177).  The  low  experi¬ 
mental  results  are  attributed  to  a  contaminated 
surface.  Two  types  of  apparatus  are  described. 

L,  8,  Theobald. 

“Alteration  of  the  legal  temperature  scale/' 
The  international  temperature  scale  (Paris, 
1927)  and  the  Physikalisch-Technische  Reichs- 
anstalt  (1924)  scale,  F.  Henning  and  J.  Otto 
(Z.  Physifc,  1928,  48,  742— 748).— The  temperature 
scale  of  Physikalisch-Technische  Reichsanstalt  estab¬ 
lished  in  1924  has  been  compared  with  the  inter¬ 
national  scale  adopted  at  Paris  in  1927.  It  is  shown 
that  throughout  the  range  —190°  to  1063°  and  up  to 
4000°  the  difference  between  the  two  scales  is  less 
than  the  experimental  error.  R.  W.  Lunt, 

Rotational  and  vibrational  specific  beat  of  a 
diatomic  gas,  the  molecules  of  which  have  a 
doublet  P  normal  state.  E.  E.  Wither  (Physical 
Rev.,  1927,  [ii],  29,  918).— In  addition  to  the  initial 
rise  in  the  neighbourhood  of  the  absolute  zero,  the 
specific  heat  curve  shows  a  secondary  rise  at  temper¬ 


atures  at  which  molecules  begin  to  exist  in  the  upper 
component  of  the  doublet  in  appreciable  numbers. 
The  curve  thereafter  falls,  tending  towards  the 
value  R.  A.  A.  Eldridge. 

Critical  temperature  measurements  on  carbon 
dioxide  in  small  capillaries.  H.  T.  Kennedy  and 
C.  H.  Meyers  (Refrigerating  Eng.,  1928,  15,  125 — 
130). — The  critical  temperature  of  carbon  dioxide, 
measured  in  capillary  tubes  of  diameter  0*004  and 
0*060  mm.,  respectively,  is  30*96 ±0*01°. 

Chemical  Abstracts.. 

Equation  of  state  of  a  perfect  gas,  R.  1). 
Kleeman  (Phil.  Mag.,  1928,  [vii],  6}  743—744).— 
Alternative  deductions  are  indicated  of  the  equation  of 
state  of  a  perfect  gas,  pv—MRT^  where  p  is  the 
pressure  and  5  is  a  function  of  the  volume  v,  the 
absolute  temperature  T,  and  the  mass  M  (cf.  this 
vol.,  955).  A,  E.  Mitchell. 

Entropy  of  vaporisation  of  non-associated 
liquids.  J.  Chipman  (J.  Physical  Chem.,  1928,  32, 
1528—1531). — Equations  of  previous  investigators 
connecting  the  entropy  of  vaporisation  of  a  normal 
liquid  with  its  b.  p.  are  compared  graphically  with 
recent  experimental  data.  Kistiakovski’s  equation 
(J.  Russ.  Phys.  Chem.  Soc.,  1921,  53,  256)  holds  over 
a  wide  range  of  temperature  and  is  considered  to  be 
the  best.  It  accords  with  Hildebrand’s  rule  (A.,  1915, 
ii,  416).  L.  S.  Theobald. 

Volume  isobars  of  water  up  to  the  melting 
curve.  G.  Tammann  and  W.  Jelling haus  (Z. 
anorg.  Chem.,  1928,  174,  225 — 230) . — New  measure¬ 
ments  have  been  made  of  the  specific  volume  of  water 
at  pressures  up  to  1500  kg. /cm.2  and  temperatures 
from  —14°  to  +15°.  RridgmaiTs  values  at  1500 
kg. /cm.2  and  temperatures  below  0°  are  considerably 
too  high,  as  are  those  at  500°  and  1000  kg. /cm.2 ;  his 
results  for  the  temperature  of  maximum  density  at 
various  pressures  are  therefore  incorrect. 

H.  F.  Gillbe. 

Entropy  and  thermodynamic  potentials  of  real 
gases  and  mixtures  of  real  gases  and  a  mass- 
action  law  for  chemical  reaction  between  real 
gases.  II.  Integrated  equations.  III.  Relations 
for  pure  gases,  and  the  equilibrium  pressure 
of  a  gas  in  a  mixture.  J.  A.  Beattie  (Physical 
Rev.,  1928,  [ii],  32,  691—698,  699—705;  cf.  this 
voh,  589).— II.  Mathematical.  The  general  thermo¬ 
dynamic  equations  previously  derived  are  integrated 
by  means  of  a  new  equation  of  state  for  gas  mixtures. 

III.  Mathematical.  Assuming  that  the  pressure  of 
a  real  gas  approaches  nRT/V  as  the  volume  approaches 
infinity,  the  general  thermodynamic  equations  are 
developed  for  a  pure  gas,  and  integrated  by  a  new 
equation  of  state.  General  expressions  are  obtained 
for  the  density  and  pressure  of  a  gas  in  equilibrium 
at  constant  temperature  through  a  semi  perm  cable 
membrane  with  a  mixture  containing  the  gas  in 
question.  N.  M.  Rligh, 

Thermal  expansion  of  beryllium.  P.  Hi dnert 
and  W.  T.  Sweeney  (Physical  Rev.,  1927,  [ii],  29, 
616). — The  coefficients  of  expansion  of  beryllium  in 
ten  temperature  ranges  between  —120°  and  -J-7000 
are  recorded ;  those  between  —50°  and  +20°,  and 
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between  20°  and  100°  are  9*8  and  12*3  X  1Q~6,  respect* 
ively.  A,  A.  Eldridoe. 

Molecular  cohesion,.  G,  A,  Tomlinson  (PWL 
Mag.,  1928,  [vii],  6,  695— 712).— Experiments  are 
described  in  which  the  forces  of  adhesion  between 
glass  or  quartz  fibres  and  between  glass  spheres  have 
been  measured.  It  is  assumed  that  in  such  contacts 
only  the  surface  molecules  exert  cohesive  attraction* 
An  attempt  is  made  to  interpret  the  results  on  the 
basis  of  a  simple  inverse  law  of  attraction  and  it  is 
found  that  they  are  best  satisfied  by  an  inverse  fourth 
power  relationship  between  the  forces  and  the  dis- 
tances  between  the  molecules.  The  calculated  value 
of  the  tenacity  of  drawn  glass  is  in  good  agreement 
with  the  observed  values  of  Griffith,  but  is  considerably 
higher  than  those  usually  found  by  tensile  methods. 
The  results  are  not  inconsistent  when  the  law  is 
applied  to  the  calculation  of  the  tenacities  of  some 
metals.  A.  E.  Mitchell. 

Elastic  constants  of  single-crystal  aluminium 
wire.  G.  S ubrahm  aniam  (Mature,  1928,  122,  650). 
—The  values  y  6*779  Xl0n,  ft  2432XKT1,  obtained 
at  28°,  are  slightly  smaller  than  those  given  by 
ordinary  specimens.  A.  A.  Eldridge. 

Compressibility  and  pressure  coefficients  of 
resistance  of  ten  elements.  P.  W.  Bridgman 
(Proc.  Amer.  Acad.  Arts  ScL,  1927,  62,  207-226).- 
Values  are  recorded  for  the  compressibility  of  praseo¬ 
dymium,  lanthanum,  cerium,  beryllium,  barium, 
thorium,  chromium,  vanadium,  sulphur,  and  phos- 
phorus  (red  and  black),  and  for  the  electrical  resist¬ 
ance  of  the  first  six  elements.  Cerium  is  polymorphic 
at  high  pressures.  Beryllium  has  dw  T820.  Lanth¬ 
anum  has  m.  p.  826°.  Chemical  Abstracts. 

W  vyw  ft  ft  .  JO.  'V'V  'X  V” 

Viscosity  of  mercury  under  pressure,  P.  W. 
Bridgman  (Proc.  Amer,  Acad,  Arts  Sei.,  1927,  62, 
No,  8,  187 — 206), — The  absolute  viscosities  at  30°  and 
75°,  respectively,  are  :  1  kg. /cm.2,  0*01516,  0*01341 ; 
2000,  0*01588, '  0-01399;  4000,  0*01663,  0*01463; 
6000,  0*01742,  0*01528;  8000,  0*01825,  0*01599; 
10,000,  0*01913,  0*01675;  12,000,  0*02008,  0*01757. 
Some  kind  of  interlocking  mechanism  between  the 
molecules  of  a  liquid  is  postulated. 

Chemical  Abstracts. 

Internal  friction  and  flow-point  in  lead*  W.  D. 
ICtrsNETZOV  (Z.  Pliysik,  1928,  51,  239— 262).— A 
number  of  experiments  on  the  tensile  strength  and 
mechanical  deformation  of  lead  axe  described,  together 
with  an  analysis  of  the  conditions  most  appropriate 
to  the  determination  of  the  coefficient  of  inner 
friction.  II,  W.  Ltjnt. 

Molecular  association.  Relation  between  the 
vapour  pressures  of  binary  liquid  mixtures  and 
the  polarity  of  the  molecules  of  the  constituents. 
J,  Eureka  (Compt.  rend.,  1928,  187,  727 — 730). — 
The  vapour  pressures  of  liquids  afford  a  measure  of  the 
total  association,  whilst  polarity  measurements  indi¬ 
cate  only  dipolar  association,  homopolar  association 
being  an  effect  of  the  second  order.  When  the 
azeotropism  is  negative,  or  the  vapour-pressure  curve 
concave,  the  two  components  are  always  polar  or 
partly  ionised,  but  when  one  or  both  of  the  two 


components  axe  nan-polar,  the  vapour-pressure  curve 
can  be  only  a  straight  line  or  convex,  and  azeotropism, 
if  it  exists,  is  positive.  The  curves  indicate  that  the 
forces  of  association  diminish  with  rise  in  temperature. 

J «  Grant. 

[Formation  of]  solid  solutions  by  precipitation. 
G.  Malta  and  L.  Passerini  (Gazzetta,  1928,  58,  579— 
618) —Solid  solutions  can  be  obtained  by  the  simul¬ 
taneous  precipitation  of  metallic  hydroxides  from 
aqueous  solution  by  means  of  alkalis.  The  formation 
of  solid  solutions  is  shown  by  an  X-ray  examination 
of  the  precipitates.  The  following  systems  have  been 
studied :  Ni(OH)2-Co(OH)2?  Ca(OH)2~Cd(OH)2, 

Cd(OH)2-Ni{OH)2J  ~  Mg(OH)2-Co(OH)3?  Mg(OH)«- 
Ni(OH),,  Cd(OH)2~Mn(OH)„  Zn(OH)2-Mg(OH)2, 
Zn(OH),-Ni(OH)t,  “  and  Zn(OH)„-Co{OH)2,  The 
lattice  constants  of  the  pure  hydroxides  and  of  mix¬ 
tures  have  been  measured.  Solid  solutions  are- 
formed  only  in  those  cases  where  the  cations  of  the 
two  hydroxides  do  not  differ  widely  in  radius.  For 
example,  nickel  hydroxide  forms  solid  solutions  with 
the  hydroxides  of  magnesium,  zinc,  and  cobalt,  but 
not  with  those  of  cadmium  and  calcium.  The  lattice 
constants  of  the  solid  solutions  vary  directly  with  the 
composition  and  therefore  obey  Vegard’s  law.  The 
method  of  obtaining  solid  solutions  by  simultaneous 
precipitation  may  be  applied  to  other  types  of  com- 
pounds.  0.  J.  Walker, 

Electrolytic  solution  tensions  and  the  ionic 
state.  III.  Solubility  and  solvent  forces,  sol¬ 
vent  and  ionising  powers.  Eh  Fredenhagen  (Z, 
physikal.  Oliem.,  1928,  134,  33—56;  of.  A,,  1927, 
936),— Mainly  theoretical.  The  solubility  of  a  sub¬ 
stance  is  related  to  the  distribution  between  gas  and 
liquid  phases,  and  the  distribution  numbers  (el 
loc.  cii.)  measure  the  solution  forces  concerned 
between  the  solvent  and  solute.  Solution  forces  are 
independent  of  concentration  only  at  low  concen¬ 
trations,  With  binary  compounds,  three  distribution 
numbers,  viz,,  those  of  the  undissociated  compound 
and  the  dissociated  components,  must  be  taken  into 
account.  When  electrolytic  dissociation  occurs  in 
the  liquid  state,  the  distribution  numbers  of  the 
neutral  products  of  decomposition  in  the  gaseous 
phaso  in  relation  to  their  ions  are  given  by  the 
electrolytic  distribution  numbers.  The  ionic  product 
of  a  compound  AB  is  given  by  the  expression 
c\A^tC\B^^=cAcBPAPB,  where  cA  and  cB  are  the 
concentrations  of  the  dissociation  products  in  the 
gaseous  phase,  and  PA  and  PB  are  the  electrolytic 
distribution  numbers  previously  defined  (loc.  ciL). 
These  latter  have  been  calculated  for  a  number  of 
elements  in  various  solvents,  and  their  sequence 
differs  from  that  of  the  normal  potentials  of  the 
elements.  The  ionic  products  calculated  for  various 
compounds  in  different  solvents  agree  with  the  values 
obtained  when  the  Nernst  heat  theorem  is  used  to 
calculate  the  dissociation  constant  in  the  gaseous 
phase.  Generalisations  concerning  the  magnitude 
of  the  distribution  numbers  of  undissociated  com¬ 
pounds  cannot  yet  be  made,  but  in  all  eases  it  appears 
that  the  order  of  magnitude  is  far  less  than  that 
indicated  by  the  electrolytic  numbers. 

L,  8.  Theobald. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


1317 


Charcoal  as  an  adsorbent.  M.  M,  Dubinin  (J. 
Russ.  Phys,  Chem.  Soo.s  1928,  60,  859™— 869) —Nitric 
acid,  ammonium,  potassium,  and  barium  nitrates, 
chloric  acid,  and  sodium  hydroxide  solutions  remove 
adsorbed  chlorine  ions  almost  quantitatively  from 
charcoal.  This  is  not  due  to  preferential  adsorption, 
for  acetic  acid,  which  is  more  strongly  adsorbed  than 
nitric  acid,  does  not  show  this  effect.  A  very  highly 
adsorbent  charcoal,  containing  practically  no  adsorbed 
acid,  is  prepared  by  heating  ordinary  charcoal  at 
850°  lor  1  hr.,  and  then  wetting  it  with  427~nitric  acid. 
After  3 — 4  hours  excess  of  nitric  acid  is  removed  by 
filtration,  and  the  charcoal  boiled  for  2  hrs.  with  2 
litres  of  water.  The  product  is  dried  and  heated  on 
the  blow-pipe  for  half  an  hour  in  a  closed  porcelain 
crucible,  when  the  adsorbed  nitric  acid  m  decom¬ 
posed  with  oxidation  of  part  of  the  charcoal.  The 
resulting  product  strongly  adsorbs  acid  and  neutral 
salts,  but  not  alkalis.  E.  Truszkowski. 

Expansion  of  charcoal  accompanying  sorption 
of  gases  and  vapours.  D.  EL  Bangham  and  N. 
F armoury  (Nature,  1928,  122,  681 — 682). — The 
expansion  of  charcoal  on  sorption  of  -water  vapour 
is  not  directly  proportional  to  the  quantity  of  vapour 
sorbed ;  the  curve  obtained  on  plotting  the  variables 
is  concave  to  the  expansion  axis.  This  result  sup¬ 
ports  the  chemical  theory  of  sorption  at  the  pressures 
employed,  and  indicates  that  the  mechanical  dis¬ 
turbance  suffered  by  the  solid  during  the  sorption  of  a 
given  quantity  of  gas  becomes  greater  as  the  absorp¬ 
tion  proceeds.  In  experiments  with  water  and 
carbon  dioxide  the  expansion  was  directly  proportional 
to  the  square  of  the  sorption  value.  The  difference 
in  the  expansion  caused  by  equal  numbers  of  molecules 
of  water  and  carbon  dioxide  is  not  proportional  to 
the  difference  of  molecular  size.  A.  A.  Eldridge. 

Absorption  of  mercury,  mercury  oxide  and 
chloride,  bromine,  and  carbon  disulphide  by 
chabasite.  0.  Weigh  and  E.  Bezner  (Sitzungsber. 
Gee.  Naturwiss.  Marburg,  1927,  62,  57 — 108 ;  Chem. 
Zentr.,  1928  i,  2168).— In  presence  of  air,  mercury 
vapour  at  400°  is  absorbed  by  chabasite.  Mercuric 
chloride  and  bromine  are  absorbed  at  360—370°  and 
90 — 95°,  respectively,  to  equilibrium  values.  Carbon 
disulphide  at  100—135°  reacts  with  residual  water  : 
CS2+3H20 = 2H2S + HgCOg ;  unchanged  carbon  disul¬ 
phide  colours  the  crystals  yellow.  If  too  high  a 
temperature  is  employed  sulphur  is  obtained. 

A.  A.  Eldridge. 

Dipolar  nature  of  adsorbed  gas  molecules.  A. 
Magnus  (Z.  Elektrochem,,  1928,  34,  531 — 533). — 
If  gas  adsorption  which  does  not  follow  Henry’s  law, 
~~S=RT  (-  is  surface  pressure  of  the  adsorbed  layer 
and  S  area  on  which  one  mol.  is  adsorbed),  is 
represented  by  a  van  der  Waals  equation  (-  —  a/ 
s2)(s  —  ^)—BT,  a  being  a  repulsion  constant  and  p 
double  the  total  cross-section  of  the  molecules  in  one 
mol.,  the  constant  a  may  be  calculated  on  the  assump¬ 
tion  that  the  adsorbed  molecules  consist  of  vertically 
disposed  dipoles,  and  is  found  to  be  of  the  order  of 
1020,  in  agreement  with  the  value  obtained  from  the 
adsorption  isotherms  and  heat  of  adsorption.  This 
and  other  evidence  show  that  the  adsorbed  gas  mole¬ 
cules  are  dipolar  in  nature;  conversely,  strongly 


adsorbed  vapours,  e.g.>  water  and  ammonia,  are  all 
dipolar.  S.  K.  Tweedy. 

Adsorption  of  gases  by  sodium  chloride  and 
aqueous  sodium  chloride  solution,  F.  Duran 
(Ann.  Physik,  1928,  [iv],  87,  307— 384),— The  sodium 
chloride  was  purified  by  melting  in  a  vacuum  and 
powdered  in  an  atmosphere  of  nitrogen.  Measure¬ 
ments  were  made  at  0*4  mm.  and  at  atmospheric 
pressure.  Adsorption  isotherms  for  nitrogen, 
hydrogen,  carbon  dioxide,  oxygen,  and  nitric  oxide 
were  measured  for  unheated  salt.  The  adsorption 
of  carbon  dioxide  by  salt  outgassed  at  480°  was  less 
than  that  by  unheated  salt.  The  adsorption  increases 
with  the  b.  p.  of  the  adsorbed  substance.  Sulphur 
dioxide  is  the  only  gas  which  is  adsorbed  to  the  extent 
of  the  formation  of  a  complete  uni  molecular  layer. 

W.  E.  Downey. 

Adsorptive  combination.  H,  Gassed  (X.  Elek¬ 
trochem.,  1928,  34,  536 — 538). — The  behaviour  of 
the  molecules  of  a  solid  adsorbent  in  the  inter! acial 
layer  between  the  solid  and  the  gas  is  considered. 
According  as  repulsive  or  attractive  forces  are  exerted 
between  the  different  surface  molecules  there  appear 
to  be  two  extreme  limiting  eases  in  which  either  the 
adsorbent  molecules  are  partly  turned  out  of  the 
layer  into  the  solid  surface  or  vice  versa .  In  general, 
both  these  effects  will  occur  simultaneously.  This 
conception  is  discussed  very  briefly. 

»S.  K.  Tweedy. 

Detection  of  protons  in  metals.  A.  Coehn 
(Naturwiss.,  1928, 16,  183 — 184;  Chem.  Zentr.,  1928, 
i,  2232). — It  is  said  that  hydrogen  adsorbed  in 
palladium,  iron,  etc.  is  partly  dissociated  into  electrons 
and  protons.  Diffusion  experiments  support  this 
view'.  A.  A.  Eldridge, 

Influence  of  quartz  lamp  irradiation  on  adsorp¬ 
tive  power  of  certain  adsorbents.  E.  V.  Alek- 
seevski  (J.  Russ.  Phys.  Chem.  Soc.,  1928,  60,  1173 — 
1178). — The  irradiation  of  active  charcoal  and  of 
Patrick's  silica  gel,  using  a  quartz  lamp,  slightly 
enhances  the  adsorptive  power  of  these  substances. 

R.  Teuszkowski. 

Thermal  and  magnetic  researches  on  adsorbed 
gases,  F.  Simon  (Z.  Elektrochem.,  1928,  34,  528 — 
530). — The  adsorption  isotherms  for  argon  on.  de¬ 
hydrated  chabasite  at  90°  Abs.,  and  magnetic  sus¬ 
ceptibility  measurements  with  chabasite  containing 
adsorbed  oxygen,  show  that  the  gas  molecules  are 
evenly  distributed  over  the  cells  in  the  adsorbent. 
The  specific  heat  of  hydrogen  adsorbed  in  this  material 
suggests  that  the  molecules  within  each  cell  are  in  a 
comparatively  free  state,  although  the  possibility 
of  their  passing  from  one  cell  to  another  is  very  small. 

According  to  Sommerf eld’s  theory  the  specific  heat 
of  electron  gas  in  iron  should  equal  the  specific  heat  of 
the  metal  at  about  6°  Abs. ;  experimental  results  agree 
with  theory  only  if  the  latter  is  modified  to  take  into 
account  the  forces  between  the  electrons  and  the 
metal  ions.  S.  K.  Tweedy. 

Adsorption  and  constitution  :  adsorption  of 
organic  acids  on  animal  charcoal.  K,  M. 
Griffin,  BL  L.  Richardson,  and  P,  W.  Robertson 
(J.C.S.,  1928,  2705—2709 ;  cf.  A.,  1925,  ih  383).— 
The  adsorption  of  aliphatic  and  aromatic , acids  from. 
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ethyl-alcoholic  solution  by  animal  charcoal  has  been 
determined.  Since  the  activity  of  different  samples 
of  charcoal  was  found  to  vary,  the  results  are  expressed 
in  terms  of  a  standard  acid  (acetic  for  the  aliphatic 
series,  benzoic  for  the  aromatic).  In  general  the 
relative  adsorption  tends  to  increase  with  mol.  wt., 
but  this  increase  is  subject  to  marked  constitutive 
effects.  In  the  normal  fatty  acid  series  the  odd- 
numbered  members  are  less  adsorbed  than  the  even. 
Aromatic  acids  are  much  more  strongly  adsorbed  than 
aliphatic  acids;  substitution,  especially  in  the 
para -position,  increases  the  adsorption. 

R,  N,  Kerr. 

Adsorption  of  mixtures  of  electrolytes  from 
dilute  aqueous  solution.  M.  M.  Dubinin  (J.  Russ. 
Phys.  Chem.  Soe.,  1928,  80,  951— 903).— A  linear 
relation  is  found  for  solutions  containing  two  electro¬ 
lytes,  viz.,  y—b — kxt  where  b  and  x  measure  the 
adsorption  of  each  electrolyte  alone,  and  y  is  that  of 
one  of  them  when  in  solution  with  the  other.  This 
expression  holds  for  solutions  containing  hydrochloric 
or  nitric  and  oxalic  acids,  and  hydrobromic  or  hydro¬ 
chloric  and  nitric  acids,  and  is  also  applicable  to  such 
mixtures  as  hydrochloric  or  acetic  acid  and  acetone. 
Practically  no  adsorption  of  the  chlorine  ion  takes 
place  from  solutions  containing  nitrates  and  chlorides 
in  equivalent  proportions,  although  when  nitrates 
are  replaced  by  nitric  acid  the  adsorption  of  chlorine 
ion  is  little  less  than  normal.  R.  TruSzkowski. 

Adsorptive  power  of  aluminium  silicates  used 
pharmaceutically.  R.  Portillo  (Anal.  FIs.  Quinn, 
1928,  26,  271 — 286). — The  percentage  of  silica  and 
water  and  the  adsorptive  power  for  methylene-blue 
have  been  determined  for  a  number  of  commercial 
preparations  of  kaolin.  There  is  no  apparent  connexion 
between  chemical  composition  and  adsorptive  power. 
The  adsorptive  power  falls  to  a  low  value,  which  is 
practically  the  same  for  all  the  samples  examined, 
when  the  kaolin  is  dehydrated  by  heating,  and  in 
general  decreases  on  treatment  with  alcohol. 

R.  K.  Callow. 

Absorption  phenomena.  J.  Ratelade  and  M. 
Tschetvbroov  (Rev.  g6n.  Mat.  cob,  1928,  32,  302— 
305}. — The  absorption  of  dyes  from  mixed  solvents  by 
filter-paper  and  by  artificial  silk  has  been  investigated 
with  reference  to  the  percentage  composition  of  the 
solvent.  With  11  direct  diamine  '5  dyes  on  filter* 
paper,  minima  were  found  using  water-methyl 
alcohol,  water-ethyl  alcohol,  and  water-pyridine 
mixtures,  but  not  with  ethyl  alcohol-methyl  alcohol 
or  ethyl  alcohol-pyridine  mixtures.  In  the  case  of 
diphenylmethane  and  triphenylmethane  dyes  no 
minima  were  found.  Similar  results  were  obtained 
with  viscose.  The  extraction  of  direct  colours  from 
filter-paper  by  water-alcohol  and  water-pyridine 
mixtures  also  showed  a  minimum  (cf.  Sehilov  and 
Pevsner,  A.,  1928,  238},  CL  W.  Gibby, 

Adsorption  of  iron  from  ferric  hydroxide  sols 
and  ferric  chloride  solutions  by  kaolin  and  by 
talc*  A.  Podok  and  A.  Rosenberg  (Kolloid-Z., 
1928,  46,  91 — Do). — Kaolin  and  talc  adsorb  ferric 
hydroxide  from  colloidal  solutions  and  also  from  hot 
solutions  of  ferric  chloride,  but  do  not  adsorb  alumin¬ 
ium  hydroxide  from  a  colloidal  sol  or  from  a  hot 


solution  of  aluminium  chloride.  Pulverised  sand 
does  not  adsorb  ferric  hydroxide  under  these  con¬ 
ditions,  A  separation  of  iron  and  aluminium  may  be 
effected  by  the  preferential  adsorption  by  kaolin  or 
talc  of  iron,  from  a  hot  solution  of  the  mixed  chlorides. 
The  colloid  content  of  ferric  chloride  solutions  was 
checked  by  measuring  the  rate  of  hydrolysis  of  sucrose 
by  the  hydrolytically  produced  hydrochloric  acid. 
Kaolin  adsorbs  iron  hydrolytically  from  a  ferric 
chloride  solution  and  the  free  acid  remains  behind. 
On  the  other  hand,  the  adsorption  of  iron  from  a  hot 
ferric  chloride  solution  by  talc  is  mainly  a  secondary 
process;  the  first  process  is  an  exchange -adsorption 
between  magnesium  and  hydrolytically  formed 
hydrogen  ions,  magnesium  ions  gradually  appearing 
in  the  solution.  The  amount  of  colloidal  ferric 
hydroxide  subsequently  adsorbed  is  proportional  to 
the  amount  of  adsorbed  hydrochloric  acid. 

.  S,  Hedges, 

Adsorption  and  swelling,  II,  V.  Kubelka 
and  J.  Wagner  (Kolloid-Z.,  1928,  46,  107—114; 
cf,  Kubelka  and  Taussig,  A.,  1926,  900) —The  gross 
adsorption  of  hydrochloric  acid  by  hide  powder  is 
characterised  by  a  maximal  value  of  the  equilibrium 
adsorbed  amount  (x/m)  in  very  dilute  solutions 
(0*06  millimoL),  With  increasing  concentration  of 
acid  the  value  of  x/m  remains  practically  constant. 
The  gross  adsorption  of  sulphuric  acid  does  not 
exhibit  such  a  maximum,  but  a  steady  rise  with 
increasing  acid  concentration.  The  swelling  of  hide 
powder  in  water  has  a  maximal  value  at  which  7  g. 
of  water  are  taken  up  by  1  g.  of  the  air- dried  sub¬ 
stance.  In  hydrochloric  acid,  the  swelling  is  con¬ 
siderably  greater  than  in  pure  water  and  reaches  a 
maximal  value  in  quite  dilute  solutions.  A  swelling 
maximum  was  not  observed  in  sulphuric  acid  solutions ; 
in  dilute  solutions,  the  degree  of  swelling  is  approxim¬ 
ately  the  same  as  in  pure  water,  and  at  higher  con¬ 
centrations  the  swelling  is  less  than  that  in  water. 
The  corrected  adsorption  curves  have  the  character¬ 
istic  form  of  the  adsorption  isotherm,  but  show  that 
for  both  acids  the  logarithmic  adsorption  equation 
holds  only  for  a  definite  range  of  concentrations. 

E.  S.  Hedges. 

Adsorption  at  crystal-solution  interfaces.  Ill* 
Individual  macroscopic  ammonium  alum 
crystals  grown  in  the  presence  of  gelatin  and 
dyes.  G.  W.  Bennett  and  W.  G.  France  (J.  Araer. 
Ceram.  Soc.,  1928,  11,  571—581;  cf.  this  vol.,  358, 
472). — Preliminary  qualitative  experiments  showed 
that  striking  “  hour-glass  ”  figures  are  obtained  when 
potassium  alum  coloured  with  diamine -sky- blue  is 
recrystallised  from  hot  water,  and  that  adsorption  of 
the  dye  takes  place  only  during  the  growth  of  crystals. 
All  quantitative  experiments  were  conducted  in  an 
air-thermostat  at  30-0±0ri°.  The  crystallisation  cell 
was  filled  with  ammonium  alum  solution,  saturated  at 
30°,  and  weighed  quantities  of  the  desired  foreign 
material,  fie.,  dyes,  gelatin,  or  amino -acids,  were 
added  to  it.  A  carefully  selected  seed  crystal, 
fastened  to  a  platinum  wire,  was  introduced  into  the 
solution,  and  an  initial  exposure  of  the  film  immedi¬ 
ately  made.  Photographic  records  were  continued 
every  half  hour  over  periods  of  20 — 30  hrs.,  and  the 
distances  between  cube  faces  and  between  octahedral 
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faces  were  measured  on  the  magnified  film.  The 
ratio  between  the  corresponding  perpendicular  dis¬ 
placements  of  the  cube  and  the  octahedral  face,  which 
for  the  pure  ammonium  alum  crystal  was  found  to  be 
1*53,  varies  with  the  extent  of  adsorption.  Thus, 
diamine-sky-blue,  ox  amine -blue,  and  anthraquinone- 
green  are  adsorbed  on  the  cube  faces  only  and  at 
the  same  time  repress  the  displacement  of  these 
faces. 

The  hydrogen-ion  concentrations  of  the  solutions 
were  practically  constant.  The  dyes,  both  in  pure 
water  and  in  alum  solutions,  were  examined  for  state 
of  dispersion.  Some  colloid  particles  were  detected, 
but  there  appeared  to  be  no  relationship  between  the 
number  of  particles  and  the  action  of  the  dye  in 
repressing  face  displacement.  It  is,  therefore,  sug¬ 
gested  that  individual  dye  molecules*  rather  than 
colloidal  aggregates  of  them  are  responsible  for  the 
observed  effects.  The  mechanism  of  adsorption  is 
explained  on  the  basis  of  residual  valencies,  polar 
groups  in  the  adsorbed  material,  and  interionic 
distances  in  the  lattice.  This  explanation  is  extended 
to  include  the  specific  nature  of  the  adsorption, 

A,  T.  Green. 

[Adsorption  and  crystallisation.]  Calcite  and 
aragonite.  C.  H.  Saylor  (J.  Physical  Chem,,  1928, 
32,  1441 — 1460), — It  is  shown  that  foreign  substances 
are  adsorbed  preferentially  on  certain  crystal  faces, 
the  adsorption  retarding  the  growth  perpendicular  to 
the  faces,  and  resulting  ultimately  in  their  enlarge¬ 
ment.  All  crystalline  substances  adsorb  from  the 
mother -liquor  ions  of  electrolytes,  molecules  of  sol¬ 
vent  and  of  dissolved  non- electrolytes.  The  pre¬ 
ferential  adsorption  of  a  cation  on  one  face  species  is 
accompanied  by  a  similar  adsorption  of  the  anion  on 
the  other  principal  crystal  faces.  The  development 
of  octahedral  faces  on  sodium  chloride  is  favoured 
by  the  presence  of  sodium,  potassium,  and  ammon¬ 
ium  hydroxides,  and  sodium  carbonate.  Mercuric 
chloride,  antimony  chloride  in  hydrochloric  acid,  and 
carbamide  act  similarly.  Ethyl  alcohol,  which  is 
known  to  decrease  the  adsorption  of  anions,  counter¬ 
acts  the  tendency  to  form  octahedra  when  added  to 
the  mother -liquor  in  the  above-mentioned  cases. 
Ko  true  octahedral  faces  could  be  observed  on  crystals 
of  sodium  chloride  grown  from  pure  salt  solutions,  or 
from  solutions  containing  nickel  or  ferric  chloride,  or 
hydrochloric  acid,  as  has  been  claimed  by  previous 
investigators. .  The  adsorption  of  anions  on  the 
cubic  faces  of  the  alums  and  on  the  end  forms  of 
sodium  nitrate  favours  their  enlargement,  and  that  of 
cations  on  the  cubic  faces  of  barium  nitrate,  and  on 
the  side  forms  of  sodium  nitrate  acts  in  a  similar  way. 
Experiments  with  acidic  and  basic  dyes  are  also 
recorded.  Preferential  adsorption  on  an  allotropic 
modification  may  spoil  each  crystal  nucleus  as  a  centre 
for  crystal  growth,  and  will  tend  to  suppress  the  modi¬ 
fication,  allowing  an  unstable  form  to  be  temporarily 
stabilised.  This  view  is  supported  by  crystallisations 
of  the  three  forms  of  calcium  carbonate  from  solutions 
of  potassium  carbonate  and  calcium  chloride,  and  is 
shown  to  explain  various  findings  of  previous  workers. 
Aragonite  and  p-calcium  carbonate  are  capable  of 
existence  because  certain  ions,  e.g.,  the  hydrogen 
carbonate  and  acetate  ions,  carbamide;  the  high- 


temperature  form  of  water,  and  organic  material  (in 
the  case  of  molluscs)  are  preferentially  absorbed  on 
calcite  and  prevent  its  growth .  L.  3.  Theobald. 

Passivity  of  metals.  W.  J.  Muller  (Z.  Elektro- 
chem.,  1928,  34,  571 — 586).— A  general  account  of  the 
previously  published  work  of  this  author  and  his 
co-workers  (cf.  this  vol.,  714).  A  consequence  of  the 
author’s  theory  is  that  the  **  passivating  ”  power  of  an 
electrolyte  may  be  expressed  numerically.  It  is 
proposed  to  call  “  coating  passivity  ??  that  kind  of 
passivity  which  is  characterised  by  the  metal  passing 
into  solution  at  stronger  polarisation  with  the  valency 
of  the  active  metal.  S.  K.  Tweedy. 

Surface  energy  of  solid  sodium  chloride.  III. 
Heat  of  dissolution  of  finely-ground  sodium 
chloride.  S.  G.  Lipsett,  F.  M.  G.  Johnson,  and  0. 
Maass  (J.  Amcr.  Chem.  Soc.,  1928,  50,  270 J — 2703; 
cf.  A.,  1927,  954) . — Finely-ground  sodium  chloride 
has  a  smaller  (negative)  heat  of  dissolution  than  the 
coarsely  ground  salt.  Results  obtained  with  finely- 
ground  material  arc  not  suitable  for  the  calculation 
of  surface  energy.  S.  K.  Tweedy. 

Permeability  of  metals  towards  gases.  V. 
Lombard  (J.  Chim.  phys.,  1928,  25,  587—604;  cf. 
this  vol.,  1085). — Using  the  apparatus  described 
previously,  measurements  have  been  made  of  the 
permeability,  d,  of  nickel  membranes  for  nitrogen, 
argon,  and  helium,  and  of  iron  and  platinum  for 
hydrogen  (d— number  of  c.c.  of  gas  measured  at  0° 
and  760  mm.  passing  per  hour  through  a  membrane 
1  cm.2  in  area).  With  nickel  membranes  at  about 
500“  the  permeabilities  for  nitrogen  and  argon  are 
very  small — about  one  hundredth  of  the  permeability 
for  hydrogen ;  the  permeability  for  helium  is  some¬ 
what  greater,  but  the  results  for  this  gas  are  untrust¬ 
worthy.  The  diffusion  of  hydrogen  through  iron  and 
platinum  follows  the  same  general  laws  as  in  the  case 
of  nickel.  For  these  three  metals  the  relationship 
between  permeability  towards  hydrogen,  temperature 
(t),  and  pressure  (p)  is  d~k\/pfkxarA\  where  7i= thick¬ 
ness  of  membrane,  a  is  an  arbitrary  number,  and  k  and 
a  are  constants  characteristic  of  the  metal.  The 
temperature  ranges  studied  were  for  nickel  350—750°, 
for  iron  350—520°,  and  for  platinum  400—700°. 

O.  J.  Walker. 

Permeability  of  membranes.  V.  Diffusion  of 
non-electrolytes  through,  the  dried  collodion 
membrane.  A.  A.  Weech  and  L.  Michaelis  (J. 
Gen.  Physiol.,  1928,  12,  55 — 81). — The  rates  of 
diffusion  of  acetone,  carbamide,  glycerol,  and  dextrose 
through  dried  collodion  membranes  decrease  in  the 
order  given.  For  each  substance  the  rate  of  diffusion 
varies  directly  with  the  difference  in  concentration 
between  the  solutions  on  either  side  of  the  membrane. 

E.  A,  Lunt. 

Permeability  of  gelatin  membranes.  R,  Col- 
lander  (Protoplasma,  1927,  3,  213— 222) —Experi¬ 
ments  with  substances  such  as  Isevulosc  and  methyl 
citrate  indicate  that  molecular  size,  as  measured  by 
molecular  refraction,  is  the  main  factor  governing  the 
rate  of  diffusion  through  gelatin  membranes  0*8— 

1  mm.  thick.  The  results  are  considered  in  relation 
to  those  obtained  with  protoplasm  ;  they  support  the 
lipoid  theory.  Chemical  Abstracts. 
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Pore  size  of  compressed  carbon  and  silica 
membranes,  F.  E.  Bartell  and  H.  J.  Osterhof 
(J.  Physical  Chem.s  1.928,  32,  1553— 1571),— Methods 
for  the  determination  of  membrane  pore  radii  based 
on  capillary  rise  and  on  Poiseuille’s  law  are  discussed. 
Experimental  work  with  membranes  formed  by  the 
compression  of  finely-powdered  carbon  and  silica  show 
that  when  certain  conditions  are  satisfied  both 
methods  give  results  which  are  in  close  agreement. 
The  capillary  rise  method  is  more  convenient  for 
finding  pore  radii  in  determinations  of  the  adhesion 
tension  of  a  solid  against  a  liquid  by  the  pressure 
displacement  method,  L.  S.  Theobald. 

Light  absorption  in  solution  and  the  transition 
between  different  types  of  combination.  G, 
Scheibe  (Z.  Elektrocliem.,  1928,  34,  497 — 502). — 
The  absorption  of  light  by  solutions  of  some  organic 
compounds  including  ethyl  iodide  and  of  metal 
iodides  in  water,  alcohols,  and  hexane  is  described. 
The  two  maxima  exhibited  by  the  iodide  ion  in  water 
are  attributed  to  an  iodine  atom  and  also  a  metastable 
iodine  atom,  formed  by  the  iodide  ion  losing  its 
electron.  Solvation  has  also  an  influence  on  the 
absorption  in  this  case.  Observations  on  solutions  of 
cadmium  bromide  in  alcohol  support  this  theory. 
Zinc,  cadmium,  and  mercury  halides  may  contain 
both  homo-  and  hetero-polar  linkings,  between  which, 
in  solution,  an  equilibrium  exists.  S.  Kb  Tweedy. 

Molecular  state  of  salts  in  solutions.  H, 
Ulich  and  E.  J.  Birr  (Z.  angew.  Cheim,  1928,  41, 
443—440,  407—472,  1075—1078,  1141—1144).— 

In  the  first  place,  infinitely  dilute  solutions  are  con¬ 
sidered  and  the  application  of  Stokes’  law  to  the 
calculation  of  ionic  radii  is  examined.  With  reference 
to  the  solvation  of  ions  in  non- aqueous  solutions  it  is 
pointed  out  that  for  alkali  ions,  as  well  as  for  halogen 
ions,  the  solvation  number  falls  with  increasing  ionic 
weight,  a  fact  which  may  be  accounted  for  by  suppos¬ 
ing  that  the  dipole  group  of  the  solvating  molecule 
can  get  nearer  to  the  centre  of  a  lighter  and  smaller 
ion,  and  that  therefore  the  attractive  force  will  be 
greater.  For  sodium  and  potassium  the  solvation 
numbers  are  approximately  the  same  for  all  solvents, 
but  for  halogen  ions  they  are  greater  in  solvents  which 
contain  the  hydroxyl  group.  This  must  be  connected 
with  the  dipole  nature  of  the  solvent.  It  is  not  the 
solvent  molecule  as  a  whole  which  influences  the  ion, 
but  only  certain  atoms  or  groups  which  have  a  semi- 
polar  character,  e.<y,  hydroxyl  in  alcohol,  and  car¬ 
bonyl  oxygen  in  acetone.  In  considering  the  inter¬ 
action  of  ions  and  solvent  molecules,  and  that  between 
the  ions  themselves,  it  is  possible  to  distinguish 
between  an  “  electrical  ”  and  a  “  chemical  ”  inter¬ 
action.  In  very  dilute  salt  solutions  there  is  a  region 
in  which  the  effect  of  electrical  interaction  between 
free  ions  greatly  exceeds  the  chemical  effect.  This 
region  is  that  in  which  the  Debye-Hiickel  theory 
holds.  This  theory  is  considered  in  its  relation  to 
activities,  and  the  influence  of  the  electric  force  on 
the  osmotic  effect  is  investigated.  When  moderately 
dilute  solutions  are  investigated,  the  Debye-Hiickel 
theory  shows  considerable  deviations.  Three  reasons 
are  given  for  these  deviations.  The  properties  of 
these  solutions,  and  indeed  those  of  concentrated 


solutions,  can  be  made  clear  by  assuming  that  for 
“  weak  “  salts  as  the  concentration  is  increased  un¬ 
dissociated  molecules  predominate  in  solution,  and  for 
“  strong  ”  salts  free,  but  largely  associated,  ions  are 
formed.  The  relationship  between  the  dielectric 
constant  of  the  solvent  and  the  osmotic  coefficient 
for  “strong"5  salts  is  considered.  The  dielectric 
constant  of  the  solution  increases  for  a  “  strong  55  salt, 
but  does  not  when  a  “  weak  ”  salt  is  dissolved,  as  a 
rule.  This  is  in  agreement  with  the  presence  of 
undissociated  molecules  in  the  solution  of  a  "  weak  ” 
salt.  Finally,  molten  salts  are  considered.  Salts 
which  are  “  strong  11  as  regards  solutions  are  also 
“  strong  ”  when  molten.  The-  same  is  true  for 
“  weak  ”  salts.  Thus,  it  should  be  expected  that  a 
“  strong  ”  salt  is  very  nearly  completely  dissociated 
when  melted.  A.  J.  Mee. 

Influence  of  neutral  salts  on  the  rotatory  power 
of  tartaric  acid  and  the  tartrates.  E.  D armois 
(Ann.  Physique,  1928,  [x],  10,  '70— 115) —Measure¬ 
ments  of  the  rotatory  power  of  mixed  solutions  of 
tartaric  acid,  calcium  chloride,  and  hydrochloric  acid 
of  varying  value  indicate  that  the  degree  of 
ionisation  of  the  acid  determines  its  specific  rotation. 
For  a  given  wave-length  the  specific  rotation  of  the 
normal  alkali  tartrates  varies  regularly  with  the 
atomic  weight  of  the  metal.  The  curves  obtained  by 
plotting  the  specific  rotation  of  the  alkali  tartrates 
against  concentration  form  a  pencil  converging 
approximately  at  the  value  42*5°  for  zero  concentra¬ 
tion.  With  increasing  concentration  the  specific 
rotation  of  the  lithium  and  sodium  salts  diminishes, 
whilst  that  of  the  potassium,  rubidium,  and  caesium 
salts  increases.  The  effect  of  the  addition  of  numerous 
salts  on  the  rotatory  power  of  the  normal  tartrates 
was  investigated.  The  variation  in  specific  rotation 
is  attributed  partly  to  the  dehydration  of  the  tartrate 
ion  in  the  presence  of  the  cations  and  partly  to  the 
deformation  of  the  electronic  orbits  in  the  ion  by 
the  field  of  the  cations.  The  rotatory  power  of  the 
alkaline-earth  and  rare-earth  tartrates  was  measured 
in  solutions  containing  other  salts  of  the  respective 
metals  and  further  evidence  of  deformation  of  the  ion 
was  then  obtained.  The  extent  of  this  increases 
with  the  charge  on  the  ion  for  those  cations  which 
possess  the  electronic  structure  of  the  inert  gases. 
The  limits  of  increase  of  this  deformation  are  deter¬ 
mined  by  the  formation  of  ionic  complexes  in  the 
more  concentrated  solutions.  F.  G.  Tryhorn. 

Refract ometric  behaviour  and  the  state  in 
solution  of  ammonium  salts  and  concentrated 
acids*  K.  Fajans  (Z.  physikal.  Chem.,  1928,  137, 
361— 382).— It  is  assumed  that  the  far-reaching 
analogies*  between  NH4+  and  OH/  and  the  rubidium 
ion,  as  regards  the  fields  of  force  in  the  lattice,  apply 
also  to  the  deforming  influence  exerted  on  the  anion 
in  the  molecule,  and  further,  that  the  formation  of 
0H3C1  is  accompanied  by  only  a  small  change  in  the 
refraction.  Observations  of  the  volatility  and  ease 
of  decomposition  of  ammonium  chloride  and  0H3C1 
indicate  that  the  deformation  of  NH4+  and  Oft3+ 
ions  by  an  anion,  together  with  the  converse  effect, 
depends  on  whether  the  anion  is  symmetrical  or 
asymmetric.  In  the  latter  case  there  results  a  dis- 
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placement  of  the  hydrogen  nucleus  in  the  NH4*  or 
0R3*  ion  and  an  increased  tendency  to  deformation 
by  the  cation.  The  large  variations  with  con¬ 
centration  of  the  refraction  of  ammonium  chloride, 
and  the  even  greater  variations  in  the  case  of  hydrogen 
chloride,  compared  with  that  of  rubidium  chloride, 
are  thus  exjflicable.  H.  F.  Gillbe. 

Interferometric  measurement  of  particles 
visible  in  the  ultra-microscope.  U.  Gerhardt 
(Ann.  Physik,  1928,  [iv],  87,  130 — 144). — The  appar¬ 
atus  used  for  the  determination  is  described,  and  the 
most  important  results  of  theory  and  experiment  for 
both  self-luminous  and  particularly  for  non-self- 
luminous  particles  are  discussed.  By  the  use  of  a 
sufficiently  small  azimutli-shutter  both  ends  of  the 
particle  of  which  the  diameter  is  to  be  measured  can 
be  seen  as  separate  bright  points.  The  influence  of 
coherence  is  also  investigated.  A.  J.  Mee. 

Preparation  of  gold  sol.  0.  Wtjth  (Munch, 
med.  Woch.,  1928,  75,  472—473 ;  Chem.  Zentr,, 
1928,  i,  2192).— The  optimal  hydrogen-ion  con¬ 
centration  is  7T — 7*2  for  preparation  and  6T — 
6-3  for  the  reaction.  A.  A.  Eldridge. 

Preparation  of  negatively  charged  sols  by 
means  of  tartaric  acid.  Ill,  Adsorption  of 
sodium  tartrate  and  succinate  by  aluminium 
hydroxide,  A.  Dumanski  and  A  Jakovlev  (Bull.  Soc. 
chim.,  1 928, [iv], 43, 909—977  ;  cf .  this  voL,  584). — The 
adsorption  of  sodium  tartrate  by  aluminium  hydroxide 
in  the  form  of  hydrosol,  newly-formed  precipitate, 
and  a  four  months’  old  precipitate  can  in  each  case 
be  expressed  by  the  ordinary  adsorption  isotherm 
x/m=kcVn.  The  value  of  k  increases  with  increasing 
degree  of  dispersion,  whereas  1  jn  remains  constant. 
The  adsorption  of  sodium  succinate  by  aluminium 
hydroxide  sol  is  much  weaker  than  that  of  the  tar¬ 
trate  ;  the  presence  of  the  hydroxyl  groups  in  the  acid 
has  apparently  a  strong  influence  on  the  adsorb  ability. 
This  is  to  be  expected  from  the  results  previously 
obtained  in  the  use  of  hydroxy-acids  for  the  pre¬ 
paration  of  metallic  hydroxide  sols. 

0.  J.  Walker. 

Preparation  of  negatively  charged  sols  by 
means  of  tartaric  acid.  IV.  Formation  of  lead 
hydroxide  sols  and  gels  from  alkali  tartrates. 
A.  V.  Dumanski  and  A,  P,  Btjntin  (J.  Russ.  Phys. 
Chem.  Soc,,  1928,  60,933—949  ;  cf, preceding  abstract). 
— Solutions  prepared  by  dissolving  lead  sulphate  and 
lead  hydroxide  in  alkali  tartrate  solutions  in  presence 
of  excess  of  alkali  or  lead  tartrate  in  alkalis  contain  the 
complex  C4H206R2Pb,  where  R  is  K,  Na,  or  NH4. 
When  the  alkalinity  of  the  solution  is  small,  colloidal 
solutions  of  lead  hydroxide  may  form,  passing  into 
vitreous,  transparent  gels  if  the  solution  contains 
more  than  3%  Pb.  Lead  alkali  tartrates  may  be 
isolated  by  adding  alcoholic  alkali  to  solutions  of  lead 
tartrate.  Solutions  of  this  salt  are  alkaline  and 
lsevorotatory,  and  on  dilution  their  conductivity 
changes  considerably,  indicating  a  high  degree  of 
hydrolysis.  On  dialysis,  colloidal  solutions  of  lead 
hydroxide  are  obtained.  These  sols  are  made  up  of 
negatively-charged  particles,  readily  eoagulable  by 
electrolytes  and  of  the  composition  expressed  by 
Na[C4H206Pb,wPb(0H)2].  R.  Truszkqwski. 


Preparation  of  negatively  charged  sols  by 
means  of  tartaric  acid.  V.  Physico-chemical 
properties  of  tungstate-tartaric  acid  colloids. 
A.  V.  Dumanski  and  S.  I.  Diatschkovski  (J.  Russ. 
Phys.Chem.Soc.,  1928,60, 1053— 1068).— The  addition 
of  sodium  tungstate  to  d- tartaric  acid  solutions  gives 
rise  to  the  formation  of  a  series  of  colloidal  double  salts, 
which  undergo  hydrolysis  on  dilution ;  the  degree  of 
dispersion  increases  with  the  tungsten  content.  These 
colloidal  solutions  exhibit  mutarotation ;  on  con¬ 
centration  they  yield  vitreous  gels,  which  become 
blue  on  exposure  to  light,  R.  Truszkowskl 

Colloidal  carbon  solutions,  H.  Lachs  and  Iv. 
Gestel  (Z.  physikal.  Chem.,  1928,  137,  193—200}.— 
Carbon  hydrosols  prepared  by  Sabbatini’s  method 
exist  as  definite  systems  containing  probably  carbo¬ 
hydrates  and  their  decomposition  products.  The 
X-ray  spectrograph  yields  no  evidence  of  crystalline 
structure,  nor  is  double  refraction  to  be  observed. 
Approximately  70%  of  the  sol  particles  have  a  dia¬ 
meter  of  about  141  \iu,  15%  71  [iix,  and  15%  4*4  jxjx. 
Despite  the  large  average  particle  size,  the  sols  are 
very  stable,  probably  on  account  of  the  high  degree 
of  hydration.  Depolarisation  measurements  indicate 
that  the  sol  particles  are  approximately  spherical. 

H.  F.  Gillbe. 

Action  of  light  on  silver  hydrosols  containing 
particles  of  uniform  magnitude.  A.  Galecki  and 
R.  Spyohalski  (Rocz.  Chem.,  1928,  8,  394—404).— 
The  velocity  of  decolorisation  of  silver  hydrosols 
subjected  to  ultra-violet  illumination  increases  with 
diminution  in  the  size  of  the  silver  particles.  Such 
decolorised  solutions  possess  greater  conductivity 
and  smaller  viscosity  than  the  original  sols,  pointing 
to  the  conversion  of  the  colloidal  silver  particles  into 
ions.  If  the  illumination  be  continued  after  de¬ 
colorisation  the  above  effects  are  reversed,  and  a 
hydrosol  is  again  obtained.  R,  Truszkqwski. 

Dependence  of  the  stability  of  carbon  suspen- 
sions  on  the  gas  charge  and  the  composition  of  the 
solution.  N.  Bach-Nikoljeva  and  A.  Drum  kin 
(Kolloid-Z,,  1928,  46,  89— 90).— A  preliminary  com¬ 
munication  in  which  the  following  results  are  recorded. 
Platinised  carbon  (prepared  by  mixing  carbon  with 
platinic  chloride  and  heating  in  a  stream  of  hydrogen) 
in  hydrochloric  acid  gives  the  most  stable  suspension 
in  air  and  the  least  stable  in  hydrogen ;  unplatinised 
carbon  in  air  occupies  an  intermediate  position.  The 
suspension  in  potassium  hydroxide  is  more  stable  in 
an  atmosphere  of  hydrogen  than  111  an  atmosphere  of 
air.  The  stability  of  suspensions  saturated  with  air  is 
much  less  in  sulphuric  acid  than  in  hydrochloric  acid. 

E.  S.  Hedges. 

Dielectric  properties  and  structure  of  the 
hydrophilic  colloids.  N.  Marinesco  (Compt.  rend., 
1928,  187,  718 — 720). — The  fall  in  e  with  increase  in 
the  concentration  of  the  sol  may  be  used  to  determine 
the  water  fixed  by  a  hydrophilic  colloid,  the  dipoles 
of  the  adsorbed  wfater  being  subjected  to  the  influence 
of  an  external  field  just  as  in  the  case  of  the  solidific¬ 
ation  of  a  liquid.  The  amounts  of  water  adsorbed  by 
methaemoglobin,  soluble  starch,  and  gum  arabic  were 
determined,  and  indicate  that  the  dispersing  medium 
plays  an  important  role  in  fixing  the  structure  of 
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the  micelles  of  which  it  constitutes  the  principal 
portion.  J,  Grant, 

Formation  of  gels.  Vulcanised  oils.  B.  C.  J.  G. 
Knight  and  P.  Stamberger  (J.C.S.,  1928,  2791— 
2798),— The  products  obtained  by  heating  triolein 
with  sulphur  (B.,  1928,  23)  have  been  examined  by 
means  of  X-rays ;  the  diagrams  obtained  show  only 
an  amorphous  circle  of  the  same  diameter  for  all  the 
products.  The  behaviour  of  the  products  as  thin 
films  on  a  water  surface  has  also  been  examined.  All 
give  unimolecular  films.  In  the  acetone  "Soluble- 
product  which  is  a  viscous,  sticky  liquid,  the  mode  of 
orientation  of  the  molecules  is  not  altered  from  that 
in  triolein  and  the  dimensions  are  only  slightly 
affected.  The  benzene -soluble  product,  a  more- 
viscous  fluid,  gives  a  film  of  approximately  the  same 
thickness,  but  the  area  per  molecule  is  twice  that  of 
the  ace  tone -soluble  product.  When  kept  this  pro¬ 
duct  changes  to  an  elastic,  sticky  solid  which  has  a 
very  high  mol.  wt.,  indicating  that  the  molecule 
contains  at  least  seven  of  vulcanised  triolein.  This 
product  gives  a  slightly  thicker  film  which  is  still 
unimolecular  but  much  less  expanded.  A  sulphurised 
oleic  acid  obtained  from  this  solid  by  saponification 
had  no  elastic  properties.  It  is  suggested  that 
sulphur  first  unites  with  triolein,  the  sulphur  atoms 
forming  a  chain  which  connects  the  double  linkings 
of  the  adjacent  oleic  acid  chains.  Double  molecules 
are  then  formed  by  the  linking  together  of  two  such 
molecules  with  the  glyceryl  groups  combined  by 
means  of  sulphur.  The  more  highly  polymerised 
elastic  products  are  then  formed  by  the  linking  of 
further  molecules  in  the  same  manner.  The  signific¬ 
ance  of  this  polymerisation  and  orientation  for  the 
theory  of  gel  structure  (McBain,  A.,  1927,  1022)  is 
briefly  discussed.  R.  N.  Kerr, 

Coagulation  of  strongly^solvated  sols  with, 
organic  substances  and  salts,  II.  B.  Jirgen- 
sons  (Kolloid-Z.,  1928,  46,  114 — 128;  of.  this  vol., 
839). — The  following  results  have  been  obtained  in  the 
coagulation  of  sols  of  casein,  haemoglobin,  and 
albumin  with  organic  substances  and  solutions  of 
electrolytes.  In  small  or  medium  concentrations, 
mixtures  of  organic  compounds  and  inorganic  salts 
coagulate  the  sol  more  rapidly  than  either  constituent 
of  the  mixture  alone.  At  higher  concentrations 
(e.g,}  30 — GO  voL-%  of  n-propyl  alcohol  and  0-3  mol. 
of  calcium  chloride  per  litre)  stabilisation  occurs  in 
virtue  of  the  capillary -active  nature  and  small 
dielectric  constant  of  the  organic  compound  (e.g., 
n~  and  iso-propyl  alcohol,  allyl  alcohol,  ethyl  alcohol) ; 
this  behaviour  was  observed  with  both  positive  and 
negative  haemoglobin  and  also  with  both  acid  and 
basic  egg- albumin.  At  still  higher  concentrations  of 
the  capillary- active  material  (above  60  vol.-%), 
flocculation  is  again  observed.  Glycerol  has  a 
sensitising  influence  on  the  coagulation  of  a  casein  sol 
by  magnesium  chloride.  The  degree  of  adsorption 
of  alcohols  by  both  haemoglobin  and  albumin  particles 
is  in  the  order  n-propyl  alcohol > ethyl  alcohol > methyl 
alcohol,  the  adsorbability  thus  being  parallel  to  the 
sensitising  or  stabilising  effect.  Colloids  produce  a 
greater  increase  in  the  viscosity  of  alcohol-water-salt 
mixtures  than  in  pure  water.  Sensitisation  is  ascribed 


to  the  dehydrating  effect  of  the  organic  compound  and 
to  the  alteration  of  the  dielectric  properties  of  the 
medium.  Stabilisation  is  due  to  the  peptising  effect 
of  the  salt  through  the  formation  of  adsorption  com¬ 
plexes  of  hydrated  colloid  particles  and  molecules  of 
the  salt  and  of  the  organic  compounds.  The  role 
of  the  organic  compound  is  to  diminish  the  dielectric 
constant  in  the  vicinity  of  the  colloid  particle, 
enabling  easily  adsorbable  complexes  of  salt  molecules 
to  be  formed.  Thus,  only  those  organic  substances 
which  have-  a  low  dielectric  constant  and  can  he 
strongly  adsorbed  by  the  colloid  can  have  a  stabilising 
effect.  The  flocculating  effect  observed  at  concentra¬ 
tions  above  60  vol.-%  is  due  to  excessive  dehydration 
of  the  complexes.  Viscosity  measurements  support 
the  view  that  the  particles  in  the  stabilised  mixtures 
are  more  strongly  solvated  than  particles  of  the  sols 
in  water.  E.  S.  Hedges. 

General  theory  of  rapid  coagulation.  Coagul¬ 
ation  of  rod-like  and  plate-like  colloids  ;  theory 
of  general  polydisperse  systems  and  streaming 
coagulation.  H.  Muller  (Kolloidchem.  Beihefte, 
1928,  27,  223 — 250) . — Smoluchowski’s  theory  of 
rapid  coagulation  is  characterised  by  three  conditions  : 
(a)  the  spherical  nature  of  the  particles,  (h)  isodis- 
persity  of  the  colloid,  and  (c)  neglect  of  sedimentation 
and  other  movements  of  the  particles.  The  present 
paper  is  a  general  theoretical  investigation  of  rapid 
coagulation  where  these  conditions  are  not  fulfilled. 
The  theory  involves  three  postulates  :  (1)  for  the 
coagulation  of  two  micelles,  contact  of  the  surface  is 
essential,  (2)  the  frequency  of  collision  of  the  particles 
is  determined  by  the  temperature  movements  and 
streaming  of  the  particles,  and  (3)  the  coagulation 
of  a  given  particle  is  determined  only  by  the  stationary 
distribution  of  particles.  The  application  of  these 
principles  to  isodisperse  systems  free  from  streaming 
has  led  to  a  theory  of  the  coagulation  of  colloids  with 
disc-  and  rod- like  particles  and  shows  that  sols  with 
disc -like  particles  are  coagulated  in  a  similar  way  to 
those  with  spherical  particles,  whereas  sols  with  rod- 
like  particles  have  a  greater  coagulation  velocity. 
The  influence  of  polydispersity  of  the  sol  is  considered, 
and  a  relation  between  the  initial  tangents  of  the 
coagulation  curve  and  the  distribution  curve  of  radii 
of  the  spherical  particles  of  a  sol  has  been  derived. 
Approximately  isodisperse  systems  must  coagulate  in 
accordance  with  Smoluchowski’s  rule  within  the 
limits  of  experimental  error,  but  polydisperse  systems 
coagulate  more  rapidly.  The  influence  of  sediment¬ 
ation  and  of  stirring  is  discussed,  and  it  appears 
that  these  effects  influence  only  the  coagulation  of  the 
larger  particles  ;  a  formula  has  been  derived,  express¬ 
ing  the  minimal  radius  of  particles  where  such  an 
effect  is  observed.  E.  S„  Hedges. 

Precipitation  of  mixtures  of  colloids  of  the 
same  sign.  M.  A.  Boutaric  and  (Mlle.)  M. 
Dupe*  (Bull.  Soc.  chirm,  1928,  [iv],  43, 1059—1062).— 
The  precipitating  action  of  potassium,  lithium,  and 
barium  chlorides  on  mixtures  of  sols  of  gamboge  and 
arsenious  sulphide  has  been  studied  by  the  spectro- 
photometric  method.  The  minimum  quantity  of 
electrolyte  required  for  precipitation  of  any  mixture 
is  less  than  that  expected  from  the  mixture  rule.  In 
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the  case  of  mixtures  of  sols  of  mast  ic -resin  and 
gamboge,  the  required  quantity  of  electrolyte  varies 
nearly  linearly  with  the  composition. 

R.  N.  Kerr. 

Salting-out  of  gelatin  into  two  liquid  layers 
with  sodium  chloride  and  other  salts.  J.  W. 
McBain  and  F.  Kellogg  (J.  Gen.  Physiol.,  1928,  12, 
1 — 15). — The  concentrations  of  salt  and  of  hydrogen 
ion  necessary  to  bring  about  the  separation  of  gelatin 
into  two  liquid  layers  have  been  studied  in  the  case 
of  sodium  chloride,  potassium  chloride,  sodium 
sulphate,  ammonium  sulphate,  sodium  nitrate,  and 
potassium  nitrate.  The  system  gelatin-sodium 
chloride-hydrogen  ion-water  behaves  as  a  true 
quaternary  system.  E.  A,  Lunt. 

Formation  of  Liesegang  rings  as  a  periodic 
coagulation  phenomenon.  E.  S.  Hedges  and 
(Miss)  R.  V.  Henley  (J.G.S.,  1928,  2714—2726).— 
Experiments  have  been  made  to  test  the  view  that 
the  occurrence  of  periodic  bands  is  a  secondary  coagul¬ 
ation  effect  which  takes  place  after  the  chemical 
change.  The  behaviour  of  silver  di chromate  and 
magnesium  hydroxide  in  gelatin  and  of  lead  iodide  in 
agar  has  been  studied.  When  a  concentrated  solution 
of  silver  nitrate  was  superimposed  on  a  colloidal 
solution  of  silver  dichromate  in  gelatin  which  had  been 
allowed  to  set,  periodic  rings  exactly  similar  to  those 
prepared  in  the  normal  way  by  chemical  action  were 
obtained.  Bands  were  also  obtained  by  diffusion  of 
a  concentrated  ammonia  solution  into  a  gelatin  gel  of 
magnesium  hydroxide.  In  the  case  of  an  agar  gel 
of  lead  iodide  diffusion  of  either  reactant  caused  ring 
formation.  Periodic  structures  were  also  obtained 
by  the  diffusion  of  an  electrolyte  other  than  one  of  the 
reactants.  With  sols  of  arsenious  sulphide  these  were 
produced  by  ferric  chloride  and  aluminium  sulphate 
and  with  colloidal  ferric  hydroxide  by  sodium  arsenite 
and  ammonium  carbonate.  In  both  cases  a  decrease 
in  the  distance  apart  of  successive  rings  throughout  the 
diffusion  was  observed. 

When  gradually  increasing  concentrations  of  silver 
nitrate  solution  wrere  added  to  colloidal  silver  dichrom¬ 
ate,  precipitation  was  not  found  to  vary  periodically 
with  the  concentration,  but  a  critical  concentration  of 
silver  nitrate  was  found  necessary  for  coagulation. 

The  relative  amounts  of  product  in  the  bands  and 
in  the  clear  spaces  (cf.  Ostwald,  A,,  1925,  ii,  530)  were 
determined  for  a  magnesium  hydroxide  gel  by  chemical 
analysis.  The  ratio  of  magnesium  hydroxide  in  the 
band  to  that  in  the  clear  space  was  about  12  ;  1,  and 
the  corresponding  ratio  for  ammonium  chloride  (pro¬ 
duced  in  the  reaction)  about  1:3. 

Certain  anomalous  periodic  structures  are  noted. 

R.  N.  Kerr. 

Theory  of  the  colloid  reactions  of  cerebro¬ 
spinal  fluid.  J.  K.  Mayr  (Kolloidchem.  Beihefte, 
1928,  27,  347 — 348), — Polemical  against  Schmitt 
(this  vol.,  477).  E.  S.  Hedges. 

Behaviour  of  caseinogen,  in  partial  solution  in 
calcium  hydroxide.  V.  Pertsoee  (J.  Biol.  Chem., 
1928,  79,  799— 813).— Purified  caseinogen  was  brought 
into  equilibrium  with  calcium  hydroxide  in  aqueous 
solution.  The  quantity  of  dissolved  caseinogen  can 
be  expressed  by  iT2/{l/Ca(OH)2— (Kj  —  JT2)/C},  where 


C  is  the  total  caseinogen  in  the  system,  Kt  is  the 
equivalent  combining  weight  of  caseinogen,  and  K0 
the  maximum  base-binding  power  of  caseinogen 
(A.,  1927,  895).  The  solubility  therefore  depends 
on  the  total  amount  of  caseinogen  present  as 
well  as  on  the  base  added ;  a  linear  relationship  was 
observed  between  the  calcium  hydroxide  bound  and 
the  dissolved  protein.  Similar  relationships  hold  for 
the  solubility  of  caseinogen  in  large  amounts  of  sodium 
hydroxide  at  5°.  0.  R.  Haring  ton. 

Titration  curves  of  coagulated  and  uncoagul¬ 
ated  egg-albumin,  B.  M.  Hendrix  and  V.  Wilson 
(J.  Biol.  Chem.,  1928,  79,  389 — 403). — Comparison  of 
the  electrometric  titration  curves  of  coagulated  and 
un  coagulated  egg -albumin  shows  that  the  latter  has  a 
greater  acid-  and  base-binding  power,  the  difference 
being  more  marked  if  the  coagulated  protein  has  been 
dried  before  being  brought  into  equilibrium  with  acid 
or  alkali ;  the  results  are  in  accordance  with  the  view 
that  coagulation  involves  a  decrease  in  the  number  of 
free  amino-  and  carboxyl  groups  owing  to  internal 
condensation.  C,  H.  Haring  ton. 

Filterability  of  hydatid  “antigens/'  C.  H. 
Kellaway,  N.  H.  Fairley,  and  F.  E.  Williams 
(Austral.  J.  Exp.  Biol.,  1928,  5,  189— 204).— When 
hydatid  fluid  is  filtered  through  collodion  membranes 
of  various  permeabilities  the  ultra -filtrates  for  the 
less  permeable  membranes  do  not  act  as  an  antigen 
towards  serum  from  animals  immunised  to  the 
parasite,  although  the  ultra-filtrates  for  the  more 
permeable  membranes  give  a  positive  reaction  when 
tested  by  intradermal  injection  into  a  sensitised 
animal,  by  the  sensitised  guinea-pig  uterus,  or,  in 
some  cases,  by  means  of  the  complement  fixation  test. 
These  ultra-filtrates  remain  active  after  boiling  and 
fail  to  give  most  of  the  ordinary  tests  for  protein. 

W.  0.  Kermack. 

Cataphoresis  and  the  electrical  neutralisation 
of  colloidal  material.  S.  Mattson  (J.  Physical 
Chem.,  1928,  32,  1532—1552;  cf.,  A.,  1922,  i,  800).— 
An  ultramicroscopic  cell  which  permits  the  rapid 
determination  of  the  eataphoretic  movement  of 
colloidal  particles  before  and  after  flocculation  and 
also  of  the  isoelectric  point  is  described.  A  study  of 
the  electrical  neutralisation  of  electro  dialysed  clay 
suspensions  by  aluminium  chloride  alone  and  after 
treatment  with  acid  and  alkali  shows  the  products  of 
hydrolysis  of  the  aluminium  salt  to  be  more  active 
than  the  tervalent  cations,  and  that  the  greatest 
efficiency  is  obtained  at  pR  5*2.  In  the  case  of 
neutralisation  of  the  clay  by  methylene -blue,  the 
isoelectric  ratio  dye  /clay  is  increased  by  the  presence 
of  anions  and  decreased  by  that  of  cations,  the 
magnitude  of  the  effect  increasing  with  valency.  The 
amount  of  methylene -blue  required  to  neutralise  the 
electronegative  proteins  in  milk  decreases  with  an 
increase  in  acidity  of  the  latter,  thus  affording  a  means 
for  determining  its  freshness. 

Barium  sulphate,  by  itself  and  in  the  presence  of 
an  excess  of  barium,  is  electropositive,  whilst  with  an 
excess  of  sulphate  ions  it  is  electronegative.  The  con¬ 
ditions  cause  a  decrease  and  an  increase,  respectively, 
in  the  pK  of  the  solution.  An  explanation  based  on  a 
difference  in  solution  tension  of  two  ions  for  the  former, 
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and  one  based  on  the  assumption  of  adsorption  of  the 
hydroxyl  and  hydrogen  ions  of  the  water  for  the  latter, 
are  offered. 

The  behaviour  of  certain  electrolytes,  e.g.,  sodium 
ferrocyanide,  in  forming  a  transient  turbidity  before 
dissolution  has  been  studied.  The  crystalline  chips 
which  in  water  break  away  from  the  larger  crystals 
carry  a  high  electronegative  charge. 

It  is  pointed  out  that  all  electrolytes  in  water  may 
give  rise  to  a  dissociation  P.D.  at  the  phase  boundaries, 
the  sign  of  the  charge  being  determined  by  the  solu¬ 
tion  tension  and  osmotic  pressure  of  the  respective 
ions,  and  that  the  electronegative  charge  of  inert 
materials  is  due  to  an  adsorbed  layer  of  oriented  water 
molecules.  L,  S.  Theobald. 

Influence  of  salts  on  the  isoelectric  behaviour 
of  proteins.  K.  Kokdo  and  T.  Hayashi  (Mem. 
Coll.  Agile.  Kyoto,  1928,  No.  5, X- — 29). — The  optimum 
pu  value  for  the  flocculation  of  rice  glutelin  is  5*38— 
5*08  in  a  O-lN-sodium  acetate  solution  which  is  002— 
0*04x¥  in  acetic  acid  (ef.  A.,  1927,  209).  The  influence 
of  the  presence  of  a  number  of  salts  on  such  an 
apparent  isoelectric  solution  had  been  studied.  The 
presence  of  a  chloride  shifts  the  point  of  maximum 
precipitation  to  the  acid  side,  and  at  the  same  time 
decreases  the  precipitability  of  rice  glutelin  up  to  a 
certain  concentration  of  salt,  which  varies  with  the 
salt.  The  precipitability  then  increases  until,  at  a 
still  higher  concentration,  it  again  decreases.  The 
first  change  of  direction  of  the  curve  is  explained  by 
the  formation  of  an  insoluble  complex  compound  of 
the  protein  molecule  with  the  cations  of  the  salt,  and 
the  second  by  the  formation  of  a  soluble  complex 
compound.  The  higher  the  valency  of  the  cation  the 
more  pronounced  are  the  effects.  The  influence  of 
the  cations  of  the  same  valency  decreases  in  the  follow¬ 
ing  order  :  Li* > Na* > K*  >  Rb’ ;  Cu**>Ni**>00**> 
Mg”>Ca**>Ba“ ;  and  JV">AT‘k  The  poisoning 
action  of  cupric  ions  on  the  organism  and  the  sterility 
of  acid  soil  due  to  the  presence  of  iron  and  alumina 
in  the  soil,  may  result  from  the  inhibition  of  the 
living  cell  metabolism  by  the  formation  of  a  complex 
compound  in  which  cupric,  ferric,  or  aluminium  ions 
combine  with  the  protoplasmic  protein.  The  effect  of 
inorganic  potassium  salts,  other  than  carbonate,  is 
similar  to  that  of  the  chloride,  and  the  influence  of  the 
anion  also  is  specific.  The  carbonate  and  the  acetate, 
tartrate,  and  citrate,  but  not  the  oxalate,  shift  the 
apparent  isoelectric  point  to  the  alkaline  side,  their 
influence  being  in  the  order  of  the  dissociation  constants 
of  the  acids.  Potassium  oxalate  has  no  influence, 
owing  to  the  relatively  high  dissociation  constant  of 
oxalic  acid.  They  all  decrease  the  precipitability  of 
the  salt.  The  effect  of  salts  on  the  isoelectric  point 
is  said  to  he  explainable  in  terms  of  the  ionisation  of 
the  protein,  each  ion  giving  rise  to  a  protein  ion  of 
opposite  charge,  and  of  the  relative  magnitudes  of 
these  ionising  agencies.  M.  S.  Burr. 

Isoelectric  point  of  glutenin.  K.  Kokdo  and 
T.  Hayashi  (Mem.  Coll.  Agric.  Kyoto,  1928,  No,  5, 
3 1 — 47 ) . — Glutenin  free  from  gliadin,  and  containing 
17*17%  of  Kjeldahl  nitrogen,  has  been  obtained  by  a 
method  which  is  described.  The  apparent  isoelectric 
point  is  5*15 — 5*39.  This  value  is  independent  of 


the  concentration  of  glutenin,  but  the  proportion  of 
glutenin  flocculated  increases  with  increasing  concen¬ 
tration  of  the  protein  owing  to  the  fact  that  the 
solubility  of  the  protein  at  its  maximum  flocculation 
point  is  constant  in  a  solution  of  fixed  salt  concen¬ 
tration.  Dehydration  of  the  glutenin  with  alcohol 
and  ether  has  no  effect  on  its  isoelectric  point,  but 
addition  of  rubidium  chloride  to  the  buffer  solution 
shifts  the  isoelectric  point  of  the  glutenin  to  the  acid 
side  and  reduces  the  precipitability.  The  varying 
values  obtained  for  glutenin  from  different  flours  by 
other  investigators  may  possibly  be  explained  by 
failure  to  remove  completely  the  gliadin,  which  has 
an  influence  on  the  isoelectric  point.  M.  S.  Burr, 

Equilibrium  in  the  reaction  C2H6  —  CgHj+IL,. 
E.  N.  Pease  and  E.  S.  Dujrgan  (J,  Amer.  Chern. 
Soc,,  1928,  50,  27 15 — 27 18). — Equilibrium  may  be 
approached  from  either  side  at  600%  650°,  and  700°  (cf. 
Bone  and  Coward,  J.C.S.,  1908,  93,  1197 ;  Sabatier 
and  Sender ens,  A.,  1905,  i,  333),  although  the  results 
are  rendered  uncertain  by  the  methane  formed  in 
increasing  quantities  with  rising  temperature.  When 
approximately  equilibrium  mixtures  are  heated,  the 
equilibrium  constants,  I£P  at  the  temperatures 
indicated  are  0*0310,  0*082,  and  0*20  respectively,  and 
the  heat  of  dissociation  of  1  mol,  of  ethane  is  —31,244 
g.-cat.  H.  E.  P.  Notion. 

Equilibrium  between  hydrogen- carbon  mon¬ 
oxide  and  methane-carbon  dioxide  in  the  corona 
discharge.  G.  L.  Wendt  and  G.  M.  Evans  (J. 
Amer.  Chem.  Soc.,  1928,  50,  2610 — 2G21). — The  effect 
of  corona  discharge  (10,000 — 20,000  volts)  on  the 
reaction  2H2 % 2CO = C0<>+ CH4  has  been  investigated, 
one  of  the  electrodes  being  a  wire  along  the  axis  of  the 
discharge  tube.  After  the  initial  “  corona  expansion  ” 
the  volume  (corrected  for  temperature  influence) 
passes  through  a  maximum  when  carbon  dioxide  and 
methane  are  the  initial  gases ;  otherwise  an  immediate 
contraction  takes  place.  The  equilibrium  mixture 
always  contains  13*3%  C02,  37*1%  CO,  8*7%  CH4,  and 
37*6%  H2>  and  is  not  influenced  by  the  presence  of 
phosphoric  oxide.  This  equilibrium  corresponds  with 
that  obtained  at  a  temperature  between  900°  and 
950°.  The  volume  contraction,  which  continues 
beyond  the  equilibrium  point,  is  due  to  a  second 
reaction,  as  is  evidenced  by  the  deposition  of  carbon 
suboxide.  A  little  aldehyde  seems  to  be  produced 
also.  The  end  products  are  probably  carbon  and 
water.  S.  K.  Tweedy. 

New  high-temperature  fixation  reactions  of 
nitrogen.  N.  W.  Krase  and  B,  Mackey  (J. 
Physical  Chem.,  1928,  32,  14S8— 1494). —Theoretical. 
A  thermodynamic  investigation  of  nitrogen  fixation 
using  the  data  of  Lewis  and  Randall  has  been  made. 
In  the  case  of  oxygen  and  nitrogen,  only  a  small 
increase  in  the  concentration  of  nitric  oxide  can  be 
produced  in  the  arc  process,  by  the  use  of  stoieheio- 
metrie  proportions  of  these  gases  in  place  of  air,  but 
the  reaction  between  nitrogen  and  carbon  dioxide 
should  double  the  concentration  of  nitric  oxide. 
Nitrogen,  hydrogen,  and  carbon  should  yield  con¬ 
centrations  of  hydrogen  cyanide  greater  than  15%  at 
the  usual  arc  temperature,  whilst  nitrogen  and 
acetylene  should  yield  a  product  containing  70% 
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of  hydrogen  cyanide.  The  establishment  of  equili¬ 
brium  in  the  reaction  between  nitrogen  and  methane 
at  2000°  Abs.  or  above  should  result  in  a  gas  containing 
40%  of  hydrogen  cyanide  and  60%  of  hydrogen. 

L.  S.  Theobald. 

Compound  formation  in  ester-water  systems* 
»T.  Kendal  and  L.  S.  Harrison  (Trans.  Faraday  Soc., 
1928,  24,  588 — 596). — To  determine  the  influence  of 
the  radicals  R,  R/  in  esters  of  the  type  RrCOJR/  on 
compound  formation  in  aqueous  solutions,  measure¬ 
ments  have  been  made  of  the  f.-p.  depression  and 
miscibility  curves  for  systems  of  water  and  the  follow¬ 
ing  :  methyl  propionate,  n-propyl  formate,  ethyl 
formate,  methyl  acetate,  and  methyl  oxalate.  An 
analysis  of  the  results  shows  that  the  course  of  the 
miscibility  curves  depends  primarily  on  the  internal 
pressure  of  the  ester.  Esters  with  low  internal  pres¬ 
sures  are  only  slightly  soluble  in  water  and  exhibit 
retrograde  solubility  with  rise  of  temperature.  The 
solubilities  of  esters  with  higher  internal  pressures 
are  either  almost  independent  of,  or  increase  with, 
temperature.  Compound  formation  is  extensive  in 
all  systems  and  increases  with  the  strength  of  the  acid 
radical  of  the  ester.  The  nature  of  the  alcohol  radical 
appears  to  be  of  little  influence  in  this  respect. 

F.  G.  Tryhorn. 

Active  volume.  F.  DobrzyiJski  (Rgcz.  Chem., 
1928,  8,  369— 375).— The  law  of  mass  action  is  not 
applicable  to  esterification  reactions;  for  these  the 
relative  volume  and  not  the  mass  of  the  reacting 
substances  is  of  importance.  The  expression  z=m/d: 
cjV  is  derived,  where  z  is  the  active  volume,  m  the 
number  of  mols.  of  the  given  reagent,  c  the  dilatation  or 
contraction  constant,  and  V  the  total  volume  of  the 
system.  The  conception  of  active  volumes  explains 
the  steady  increase  in  the  equilibrium  constant  as  the 
relative  concentration  of  alcohol  to  acid  rises,  and  shows 
why  a  greater  yield  of  ester  is  obtained  when  the 
relative  concentrations  of  alcohol  and  acid  are  as 
n  :  1  than  when  they  are  as  1  :  n.  Finally,  it  explains 
why  the  esterification  does  not  proceed  to  completion 
even  when  the  concentration  of  alcohol  is  infinitely 
great.  R.  Trxjszkowski. 

Equilibrium  state  for  esterification  reactions 
in  the  liquid  phase.  S.  Poznanski  (Roez,  Chem., 
1928,  8,  377— 393).— The  equilibrium  constant  for  the 
reaction  between  acetic  acid  and  ethyl  alcohol  varies 
from  2*45  in  a  mixture  containing  3  mols.  of  acid  to 
1  mol.  of  alcohol  to  4*73  when  these  proportions  are 
reversed.  The  law  of  mass  action  does  not  therefore 
apply  to  the  above  reaction.  R.  Trxjszkowski. 

Theory  of  acidity.  L.  P.  Hammett  (J.  Amer. 
Chem.  Soc.,  1928,  50,2666 — 2673). — The  influence  of 
the  solvent  on  the  acidity  of  an  acid  is  investigated 
mathematically,  and  the  following  conclusions  are 
reached.  Decreased  basicity  of  the  solvent  means 
greater  acidity  and  also  less  ionisation  of  the  acid. 
The  hydrogen-ion  activity  of  a  weakly  ionised  acid  is 
independent  of  the  dielectric  constant  of  the  solvent, 
but  in  the  case  of  a  highly  ionised  acid  it  is  greater  in 
solvents  of  low  than  in  solvents  of  high  dielectric 
constant.  Decrease  in  the  dielectric  constant  has 
little  effect  on  salt  formation  when  the  ionisation  is 
large,  but  decreases  salt  formation  when  the  ionisation 
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is  small.  For  all  except  very  highly  ionised  solutions 
the  result  of  decreasing  dielectric  constant  is  a  decrease 
in  apparent  acidity  as  measured  by  a  basic  indicator, 
but  the  latter  change  does  not  run  parallel  with  the 
hydrogen-ion  activity.  The  same  scale  of  activities 
in  all  solvents  is  adopted  throughout  the  discussion. 
The  predictions  of  the  theory  are  in  agreement  with 
the  results  of  Hantzsch  (A.,  1927,  525)  and  of  Hall 
and  Conant  (cf,  this  vol.,  129)  and  of  Hall  and  Werner 
{ibid.,  1188).  S.  K.  Tweedy. 

Partition  of  nitric  acid  between  sodium  and 
potassium  hydroxides.  V,  I,  Nikolaiev  (J.  Russ. 
Phys.  Chem.  Soc.,  1928,  50,  893— 904).— A  phase 
diagram  for  the  quaternary  system  K 20~N a20-N206- 
H^O  is  described.  R.  Trxjszkowski. 

Influence  of  neutral  salts  on  acid-base  equi¬ 
libria*  V.  First  and  second  dissociation  con¬ 
stants  of  succinic,  tartaric,  and  adipic  acids,  and 
the  influence  of  neutral  salts  on  the  pR  of  a 
mixture  of  the  acid  and  its  acid  salt,  and  the  acid 
salt  and  normal  salt,  respectively.  VI.  Dis¬ 
sociation  constants  of  acetic,  hexoic,  and  benzoic 
acids  and  the  influence  of  neutral  salts  on  the 
dissociation  constants  of  weak  acids.  I.  M. 
Kolthoff  and  W.  Bosch  (Rec.  trav.  chim.,  1928,  47, 
861—872,  872—882 ;  cf.  this  vol.,  954).— V.  The 
following  values  have  been  found  from  pa  measure¬ 
ments  for  the  first  and  second  dissociation  constants 
of  the  three  dibasic  acids  :  succinic  6*6 X  10~5  and 
2*7  X 10%  adipic  4*6  X 10"5  and  3*6x10%  tartaric 
9*6  X  KH  and  2*8 x  10~5.  These  results  are  extra¬ 
polated  for  infinite  dilution.  Neutral  salts  increase 
the  activity  of  the  undissociated  acid  ;  the  dissociation 
constant  of  the  acid  is  not  increased.  The  Debye— 
Hiickel  equation  does  not  completely  represent  the 
effect  of  neutral  salts  on  the  ratio  of  the  activity 
coefficients  of  the  uni-  and  hi- valent  anions  of  the 
weak  dibasic  acid.  A  specific  ionic  interaction  has 
to  be  taken  into  account. 

VI*  The  dissociation  constants  of  the  three  mono¬ 
basic  acids  at  18°  are  found  to  be  :  acetic  1-70X  10% 
hexoic  1-44x10%  benzoic  7*0x  10%  In  this  case 
also,  there  is  no  evidence  that  neutral  salts  increase 
the  dissociation  constant  of  weak  acids. 

0.  J.  Walker. 

Electrochemical  study  of  the  action  of  acids  on 
solutions  of  some  zinc  salts.  J.  G HERON  (Compt. 
rend.,  1928,  187,  599 — 601). — The  variation  of  pu  in 
solutions  of  zinc  salts  on  addition  of  acid  has  been 
investigated  in  the  cases  of  zinc  acetate-acetic  acid, 
zinc  acetate-hydrochloric  acid,  and  zinc  sulphate- 
sulphuric  acid.  C.  W.  Gibby. 

The  equilibrium  2K3Fe(CN)6  +  2KI 
2K4Fe(CN)6+I2  in  aqueous  potassium  chloride 
solutions,  V.  K.  La  Mer  and  K.  Sandved  (J, 
Artier.  Chem.  Soc.,  1928,50, 2656— 2665).— The  system 
was  investigated  in  water  and  in  potassium  chloride 
solutions  (0 — 2  molar).  The  ionic  strength  is  not  an 
entirely  satisfactory  measure  of  the  electric  environ¬ 
ment  (cf.  La  Mer  and  Mason,  A,,  1927,  314).  The 
data  confirm  the  view  that  the  law  of  mass  action 
holds  for  ionic  systems  when  sufficient  neutral  salt  is 
present  to  maintain  constant  electrical  environment, 
although  this  law  fails  completely  in  the  absence  of 
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excess  of  neutral  salt.  The  acidity  of  the  solution 
is  without  influence  up  to  a  plt  value  of  3*5.  Thermo¬ 
dynamic  equilibrium  constants  for  the  ionic  reaction, 
and  the  reaction  in  which  Ia'  is  produced,  are  calculated 
with  the  aid  of  E.JSLF.  data.  S.  K,  Tweedy. 

Effect  of  the  position  of  substitution  on  the 
ionisation  constants  of  some  organic  acids. 
D.  A.  MacIn'nes  (J.  Amer,  Chem.  Soc.,  1928,  50, 
2587— 2595).— If  K  is  the  dissociation  constant  of  a 
substituted  acid,  and  if  d  represents  the  position  of 
the  substituent  (e.e.,  d— 1  for  ct  position,  2  for  p  posi¬ 
tion,  etc.),  then,  for  many  series  of  acids,  log  I£— Aq-f* 
htjdi  where  kv  k2  are  constants.  This  relation,  holds 
even  better  for  series  of  acids  in  which  substitution 
is  always  on  the  final  carbon  atom  of  the  chain.  kt 
may  be  the  logarithm  of  the  ionisation  constant  of  a 
hypothetical  acid  in  which  the  chemical  change  of 
substitution,  has  occurred,  but  in  which  the  sub¬ 
stituent  is  at  an  infinite  distance  from  the  carboxyl 
group.  The  term  k«jd  is  then  a  measure  of  the 
potential  energy  involved  in  bringing  the  two  negative 
groups  near  to  each  other.  Apparently  d  is  the  distance 
between  the  polar  linking  joining  the  carboxyl  to  the 
carbon  chain  and  the  polar  linking  joining  the  other 
substituent  to  the  chain.  The  chlorobenzoic  acids 
conform  accurately  to  the  equation  if  a  “  puckered  ” 
ring  structure  is  assumed  for  benzene  and  if  the 
“  a-distance  M  in  the  fatty  acid  is  equal  to  the  “  ortho- 
distance  J5  in  the  aromatic  acid.  Evidence  is  adduced 
that  the  benzene  ring  is  a  stable  system,  whereas 
aliphatic  chains  are  comparatively  flexible.  Bromine- 
and  iodine-substituted  aliphatic  acids  show  small, 
systematic  deviations  from  the  equation  with  which, 
however,  the  corresponding  aromatic  acids  agree 
closely.  S.  K.  Tweedy. 

Efiect  of  salts  on  weak  electrolytes.  II.  Cal¬ 
culation  of  overlapping  constants.  H.  S.  Simms 
(J.  Physical  Chem., .  1928,  32,  1495— 1515).— In  con¬ 
tinuation  of  a  previous  paper  (this  voL,  1093),  the 
potent iometric  titration  data  are  given,  and  the 
method  of  calculating  the  titration  indices  of  multi¬ 
valent  acids  with  overlapping  constants  is  explained. 

L.  S.  Theobald. 

Acid  dissociation  of  a  quo-ions.  II.  J.  N. 
Broxsted  and  K.  Volqvabtz  (Z.  physikal.  Chem., 
1928,  134,  97—124 ;  cL  this  vol.,  18).— The  acid 
dissociation  constants  at  15°  have  been  found  for  the 
tervalent  aquopentammino- ,  diaquotetrammino-,  tri- 
aquotriammino-,  and  tetra-aquodiammino-cobalfc  ions, 
aquopentammino-rhodium  ion,  hexa-aquo-aluminium, 
-chromium,  and  -ferric  ions  by  means  of  the  determin¬ 
ation  of  (i)  the  hydrogen-ion  concentration  by  the 
diazoacetic  ester  method,  (ii)  the  solubility  of  the 
salts  in  solutions  of  different  acidities,  and  (Hi)  the 
hydrogen-ion  concentration  from  the  velocity  of 
decomposition  of  the  nitrato-aquotetrammino-cobalt 
salts.  In  the  case  of  the  first  two  ions,  the  values  of 
the  dissociation  constant  decrease  with  increase  in  the 
concentration,  and  the  deviations  from  the  theoretical 
values  can  be  represented  by  an  equation  similar  to 
that  found  for  the  hexa-aquochromie  ion  (loo.  cit.). 
The  extrapolated  values  of  the  acid  dissociation  con¬ 
stants  at  infinite  dilution  for  the  above  ions  are 
2*04  x  1G~6, 6*2  x  MH,  2*0 x  10~5,  4*0  X  HHS  1-3SXHH, 


1*3  X 10"5, 1*28  x  10-*,  and  6*3  X  KH, respectively.  The 
methods  and  results  arc  discussed. 

L.  S.  Theobald. 

Hydrolytic  scission  of  succinimide,  H.  von 
Euler  and  A.  Olakder  (Z.  physikal.  Chem.,  1928, 
137,  393 — 398). — Electrometric  measurements  of  the 
hydrogen-ion  concentration  in  acid  solution  of  succin- 
imide  gave  a  value  Ka— 2*0  X  1(H°  at  25°  for  the  first 
ionisation  constant.  Efforts  to  determine  the  second 
ionisation  were  unsuccessful.  Similar  measurements 
with  succinamic  acid  gave  an  acid  ionisation  constant 
of  2*72  x  I0“5  at  25°.  Unsuccessful  attempts  were 
made  to  measure  the  basic  ionisation  constant,  which 
is  smaller  than  that  of  acetamide.  Determinations 
were  made  in  solutions  of  varying  alkalinity  of  the 
velocity  of  hydrolysis  of  succinimide  to  succinamic 
acid.  In  the  region  pon  3  the  rate  of  increase  of  the 
velocity  coefficient  becomes  greater,  but  falls  almost  to 
zero  at  p0K  2*5.  Thence  onwards  the  rate  of  increase 
becomes  much  greater,  reaching  0*00418  atp0H  —0*083. 
1ST o  satisfactory  theoretical  explanation  can  be 
advanced  for  these  irregularities. 

The  hydrolysis  of  succinimide  is  much  slower  in  acid 
solutions  at  the  ordinary  temperature,  but  at  90°  a 
mean  value  corresponding  with  2*9  x  1(H  H*  was 
found  in  0*11 8 — 0*05A7 -hydrochloric  acid. 

F.  6.  Tryhqrn, 

Partial  osmotic  pressures  and  membrane 
equilibria,  with  special  reference  to  t he  applic- 
ation  of  Dalton's  law  to  haemoglobin  solutions  in 
the  presence  of  salts.  6.  S.  Adair  (Proc.  Roy. 
Soc.,  1928,  A,  120,  573—803;  cf.  A.,  1926,  21).— By 
means  of  the  method  previously  described  (A.,  1925, 
ii,  965),  the  osmotic  pressures  of  haemoglobin  solutions 
in  equilibrium  with  solutions  of  diffusible  salts  have 
been  measured  and  correlated  with  determinations  of 
the  membrane  potentials,  and  the  distribution  of 
diffusible  ions.  The  relations  between  the  activities 
of  diffusible  ions  and  the  membrane  potentials  are  in 
accordance  with  Donnan’s  theory,  but  his  assumptions 
with  regard  to  osmotic  pressures  do  not  appear  to  be 
applicable  to  protein  solutions  of  finite  concentration. 
Experiment  shows  that,  even  if  the  concentration  of 
diffusible  ions  is  only  0*01  equiv,  per  litre,  the  margin 
of  uncertainty  in  the  partial  pressures  of  the  diffusible 
ions  is  of  the  same  order  of  magnitude  as  the  observed 
osmotic  pressures  of  the  protein.  The  formula 
2)p=pQhs  —pif  where  pp  is  the  partial  osmotic  pressure 
of  the  protein  ions  and  pi  the  diffusible  ion  pressure 
difference,  yields  a  provisional  value  for  the  partial 
osmotic  pressure,  which  is  approximately  correct 
within  a  limited  range  of  hydrogen -ion,  salt,  and  pro¬ 
tein  concentrations.  The  application  of  Dalton's  law 
to  protein  systems  can  be  verified  by  determinations 
of  the  mol.  wt.  of  a  protein.  Systematic  experimental 
investigations  of  the  partial  pressures  indicate  that 
certain  variations  in  the  osmotic  pressure,  formerly 
attributed  to  actual  changes  in  the  aggregation  of  the 
protein,  are  really  due  to  deviations  from  the  ideal 
solution  laws.  In  solutions  of  pu  5*0 — 9*0,  and  with 
sodium  chloride  concentrations  from  0*01  to  4*0  mols. 
per  litre,  and  in  solutions  with  different  kinds  of  ions, 
including  K,  Na,  NHt|)  Mg,  01,  HCOs,  S04,  H2F04, 
HP04,  the  degree  of  aggregation  of  haemoglobin  appears 
to  be  constant.  Methods  are  developed  for  determin- 
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ing  the  mol.  wt.  of  proteins  in  non-ideal  solutions  con¬ 
taining  salts,  use  being  made  of  the  formula  Ma= 
170,330/£m,  where  Jcm  is  an  empirical  constant.  The 
value  67,000  obtained  for  haemoglobin  in  physiological 
salt  solutions  agrees  with  that  previously  determined 
for  haemoglobin  in  distilled  water. 

L.  L.  Bircumshaw. 

Activity  of  univalent  ions.  H.  Mueller 
(Physical  Rev.,  1927,  [ii],  29,  216). — It  is  shown  that 
Debye’s  theory  is  in  accord  with  the  experimental 
results  for  small  ions  without  the  assumption  of  partial 
association.  A.  A,  Eldridge. 

Application  of  the  method  of  partition  co¬ 
efficients  to  the  determination  of  the  activity 
coefficients  of  the  dissociated  and  undissociate d 
fractions  of  salicylic  acid  in  neutral  salt  solutions. 
B.  von  Szyszkowski  and  A.  von  Skapski  (Z.  physikal. 
Che  in.  5 1 928, 1 37, 238— 262)  .—The  partition  coefficients 
of  salicylic  acid  between  benzene  and  aqueous  solutions 
of  sodium  chloride,  chlorate,  nitrate,  and  sulphate, 
barium  chloride,  and  magnesium  sulphate  over  the 
concentration  range  0*005—2*01/  have  been  deter¬ 
mined,  and  the  activity  coefficients  of  the  undis¬ 
sociated  and  dissociated  acid  have  been  calculated. 
From  thermodynamical  considerations  the  equation 
c'/c— 1  — a//0+ot//  has  been  derived,  where  c'  is  the 
solubility,  c  and  a  are  the  solubility  and  degree  of 
ionisation  in  water,  and /0  and / the  activity  coefficients 
of  the  undissociated  and  dissociated  molecules, 
respectively.  The  formula  yields  values  of  c'  which 
are  in  close  agreement  with  those  determined  experi¬ 
mentally,  and  accounts  satisfactorily  for  the  maxima 
which  exist  in  all  cases  in  the  solubility  curves. 

H.  F.  Gillbe. 

Activity  coefficients  of  sodium  and  potassium 
hydroxides  in  their  corresponding  chloride 
solutions  at  high  constant  total  molality.  H,  S. 
Harked  and  J.  Me  A.  Harris,  jun.  (J.  Amer.  Chem. 
Soc.,  1928,50,2033—2637). — The  E.M.F. at  25°  of  cells 
of  the  type  H2 1 M OH ( ) ,MC  1  ( c2) | MJETg | MO H ( c0 ) | H „ 
are  recorded,  in  which  M=Na  or  K,  and  cx+c2  is  kept 
constant  (3,  3*5,  or  5M)  throughout  a  given  series 
of  measurements.  The  logarithms  of  the  activity 
coefficients  of  the  hydroxides  in  the  chloride  solutions, 
calculated  from  these  results,  are  not  a  linear  function 
of  the  concentration  of  the  hydroxide,  although  the 
deviation  is  small.  *  S,  K.  Tweedy. 

Molecular  statistical  thermodynamics.  E. 
Sven  sen  (Ann.  Physik,  1928,  [iv],  87,  424—460). — 
Mathematical.  W.  E.  Downey. 

Hydrodynamics  and  the  kinetic  theory  of  gases. 
Y.  Rocard  (Ann.  Physique,  1928,  [x],  10,  345— 
348) —A  correction  (cf.  A.,  1927,  820). 

Second  law  of  thermodynamics  in  general 
relativity.  E.  C.  Tolman  (Proc.  Nat.  Acad.  ScL, 
1928,  14,  701 — 706). — Mathematical. 

W.  E.  Downey. 

Thermodynamics  of  irreversible  reactions. 
Evolution  of  physical  and  chemical  systems  in 
time.  N.  A.  Kolosovski  (J.  Russ.  Phys.  Chem. 
Soc.,  1928,  60,  1079— 1115).— The  time  factor  is 
introduced  as  an  independent  variable  into  Dc 
Bonder’s  thermodynamic  theory  of  chemical  reactions 
(Mem.  Acad.  Roy.  Belg.,  1927,  9)  and  a  series  of 
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expressions  for  velocity  of  reaction  is  derived  from  an 
exclusively  thermodynamical  point  of  view.  Further 
equations  are  given  expressing  uncompensated  heat  of 
reaction  in  gaseous  systems,  which  represent  a  general¬ 
isation  of  the  ordinary  conditions  of  equilibrium  in 
such  systems.  *  R.  Truszkowskt. 

[Polymorphism  and  solubility  of]  triglycerides. 
K-  Loskit  (Z.  physikal.  Chem.,  1928,134, 135 — 155).— 
The  polymorphism  and  the  solubility  of  tristearin, 
tripalmitin,  trimyristin,  trilaurin,  tricaprin,  tricaprylin, 
tricaproin,  tributyrin,  and  triacetin  have  been  inves¬ 
tigated.  The  velocity  of  crystallisation  in  all  cases  is 
small,  the  maximum  speed  (1*2  mm. /m in.)  being  shown 
by  tristearin.  The  spontaneous  crystallisation  has 
also  been  studied.  The  first  three  glycerides  men¬ 
tioned  above  show  three  modifications,  two  unstable 
and  one  stable;  the  next  three  show  two,  one  stable 
and  one  unstable,  and  the  last  three  solidify  to  a  glassy 
state.  The  unstable  forms  exist  at  the  ordinary 
temperature,  and  change  to  the  stable  forms  only  at 
temperatures  near  the  in,  p.  Solubility  data  for  the 
triglycerides  in  benzene,  ether,  chloroform,  and  carbon 
disulphide  are  tabulated.  In  general,  no  depression 
of  the  m.  p.  of  the  solvent  is  to  be  observed ,  and  the 
solubility  curves  for  benzene  as  solvent  consist  of  two 
parts  and  indicate  the  simultaneous  existence  of  stable 
and  unstable  modifications.  The  results  suggest  that 
the  triglycerides  are  polymerised  and  are  colloidal 
in  character  and  that  a  reversible  equilibrium  between 
the  crystalline  and  colloidal  states  exists.  Poly¬ 
morphism  is  considered  to  be  due  to  different  degrees 
of  polymerisation,  L.  S.  Theobald. 

Polymorphism.  K.  Loskit  (Z.  physikal.  Chem., 
1928,  134,  156 — 159), — The  solubility  curves  for  the 
systems  resorcinol-water,  benzophen  on  e-benzene, 
phenyl  salicylate-benzene  have  been  determined  by  the 
method  previously  described  (preceding  abstract),  A 
sharp  break  in  the  curves  occurs  at  41*6%  of  resorcinol, 
48%  of  benzophenone,  and  49*7%  of  phenyl  salicylate, 
respectively.  This  is  the  case  with  many  mono  tropic, 
polymorphous  substances.  The  cause  of  polymorph¬ 
ism,  it  is  considered,  lies  in  polymerisation,  and, 
contrary  to  the  views  of  Smits  (A.,  1927,  1027),  the 
modifications  of  a  substance  are  not  co-existent  and 
do  not  form  mixtures  with  each  other.  Polymerisation 
and  depolymerisation  are  analogous  to  electrolytic 
dissociation.  L,  S.  Theobald. 

Relation  between  deviations  of  the  vapour- 
pressure  curves  of  binary  mixtures  of  normal 
substances  from  the  linear  law,  and  the  heats  of 
mixing  in  the  liquid  phase.  J.  J.  van  Laar  (Z. 
physikal.  Chem.,  1928,  137,  421— 446).— Theoretical. 
Expressions  are  deduced  on  a  thermodynamical  basis 
for  the  vapour  pressure,  heat  of  mixing,  and  for  the 
volume  changes  of  binary  mixtures.  The  calculated 
values  of  the  above  quantities  are  compared  with  the 
experimental  values  of  Schmidt  (A.,  1926,  787)  for 
21  binary  mixtures.  F.  G.  Tryhorn . 

Structure  of  copper-tin  alloys.  W.  Broniew* 
ski  and  B.  Hackiewicz  (Compt.  rend.,  1928,  187, 
651 — 654). — Copper-tin  alloys  of  varying  composi¬ 
tion  were  annealed  for  prolonged  periods  at  temper¬ 
atures  between  200°  and  620°,  and  measurements  were 
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then,  made  of  (1)  electrical  conduct!  vit}7  at  0°,  (2) 
temperature  coefficient  of  resistance  between  0°  and 
100°,  (3)  thermo-electric  power  against  lead  at  0°, 
and  its  variation  between  —78°  and  +100°,  (4)  solu¬ 
tion  potential,  (5)  coefficient  of  expansion  at  0°,  and 
its  variation  between  —  186°  and  +218°,  (6)  Brinell 
hardness.  The  results  are  given  in  abstract  only, 
and  indicate  that  the  compound  Cu3Sn2  dissolves 
about  1%  of  copper  and  5%  of  tin.  The  compound 
Cu3Sn  dissolves  about  1%  of  each  constituent  accord¬ 
ing  to  the  curves  for  thermo-electric  power,  but  the 
other  curves  are  less  clear.  The  component  Cu4Sn  is 
of  fixed  composition.  W.  Htjme-Rothery. 

Equilibrium  diagram  of  the  copper-tin  system, 
T.  Isihara  (ScL  Rep,  Tohoku,  1928, 17,  927—937),— 
A  rede  termination  of  the  solubility  of  tin  in  copper  by 
microscopical  examination  and  electrical  resistance 
measurements  following  very  prolonged  annealing 
shows  that  the  saturated  solid  solution  contains  14% 
Sn  between  0°  and  510°  and  12%  Sn  at  the  triple  point 
at  790°,  The  existence  of  a  narrow  range  of  solid 
solution  between  68  and  70%  Cu  could  not  be  con¬ 
firmed,  At  the  composition  corresponding  with  the 
compound  Cu3Sn  the  solidus  and  liquidus  lines  do  not 
coincide,  but  a  freezing  interval  exists  between  them, 

A.  R.  Powell. 

Equilibrium  diagram  of  the  molybdenum- 
carbon  system,  T.  Taxei  (Sei.  Rep,  Tohoku,  1928, 
17,  939 — 944). — The  system  contains  one  compound 
only,  Mo2C,  m.  p.  2307°,  This  forms  a  limited  range 
of  solid  solutions  with  molybdenum  containing  5*5— 
6%  C  and  a  eutectic  with  about  4%  C  (m,p.  about 
2300°),  The  solubility  of  carbon  in  molybdenum  is 
about  0*3%.  The  carbide  may  be  isolated  as  a  greyish - 
white  powder  by  electrolytic  dissolution  of  an  alloy 
containing  5%  C  in  hydrochloric  acid ;  it  has  a 
hexagonal  close-packed  lattice  with  the  constants 
a_2*995  A,,  c=4‘723  A.  A,  R.  Powell, 

Equilibrium  diagram  of  the  iron-iron  sulphide 
system,  K.  Miyazaki  (Sci.  Rep.  Tohoku,  1928, 17, 
877—881), — The  equilibrium  diagram  of  the  iron- 
ferrous  sulphide  system  has  been  redetermined  by 
thermal  analysis  and  by  measurements  of  the  electrical 
resistance,  the  constituents  being  melted  together  in 
an  electric  furnace  under  a  layer  of  calcium  chloride. 
The  eutectic  contains  83%  FeS  and  melts  at  985°; 
no  solid  solutions  are  formed  at  either  end  of  the 
system.  Pure  ferrous  sulphide  melts  at  about  1190° 
(extrapolated).  A.  R,  Powell, 

Equilibrium  diagram  of  the  iron  sulphide- 
manganese  sulphide  system.  Z.  Shibata  (Tech, 
Rep,  Tohoku,  1928,  7,  39 — 49). — The  system  iron 
sulphide-manganese  sulphide  has  been  investigated  by 
thermal  analysis  and  microscopically.  The  two  com¬ 
ponents  melt  at  1163+2°  and  1610::t3o,  respectively. 
Fe3Mn2S5  does  not  exist  (cf.  Rdhl,  A.,  1912,  ii,  1059). 
Solid  iron  sulphide  and  manganese  sulphide  are  partly 
miscible  and  give  rise  to  a  eutectic  at  1164°. 

C.  Gibby 

System  LiCl-CoCl,.  A.  Ferrari  '  (Atti  R. 
Aecad.  Lincei,  1928,  [vi],  7,  848— 853).— The  xn.-p. 
curve  for  mixtures  of  lithium  and  cobalt  chlorides 
shows  a  maximum  corresponding  with  the  formation 
of  the  double  salt  2LiCl,CoCL.  R.  W.  Lent. 


F.  p. -solubility  relations  of  geometrical  iso- 
merides,  I.  p-Chlorocrotonic  acids,  E.  L. 
Skau  and  R.  Saxton  (J.  Amer.  Cliem.  Soc.,  1928,  50, 
2693 — 2701). — The  f.  p -solubility  diagram  for  the 
system  p-chlorocrotonic  acid— p-chlorof sqctq tonic  acid 
was  determined.  The  system  is  of  the  simple  eutectic 
type.  The  molal  heats  of  fusion  of  the  separate  acids 
are  AH=  20,300- 94*  152?+  0-1426213  and  A H{iso-)= 
11,660— 6 T26T+0T085jP2,  which  yield  values  at 
the  m.  p.  differing  somewhat  from  those  calculated 
from  the  f.-p.  measurements.  The  system  is  not 
entirely  ideal ;  complex  and  mixed  crystal  formation 
are  probably  absent.  The  existence  of  a  slight  heat 
of  mixing  would  account  for  the  observed  results. 

In  the  region  of  the  m.  p.  the  molal  heat  of  fusion  of 
crotoiiic  acid  is  AH=3695-13*5G£+<M)736£2  (f=° G), 
or  3100  g.-cal.  at  the  m,  p.,  71*4°,  corresponding  with 
a  molal  entropy  of  fusion  of  0*9  g.-cal. /1 0  at  the  m.  p, 

S.  K.  Tweedy. 

Velocity  of  hydration  of  dehydrated  gypsum. 
P.  P.  Budnikov  (Kolloid-Z.,  1928,  46,  95 — 97). — 
Hydration  of  natural  and  synthetic  gypsum  which 
has  been  dehydrated  at  140°  proceeds  rapidly  at  first 
with  formation  of  the  hemihydrate,  and  then  slowly 
with  formation  of  a  gel  on  the  surface  of  gypsum 
nuclei ;  finally,  the  velocity  increases  once  more  as  the 
di  hydrate  is  formed.  The  first  process  lasts  for  1  to 
2  sec.,  the  velocity  of  absorption  of  water  depending 
on  the  time  taken  to  dehydrate  the  original  gypsum. 

E.  S.  Hedges. 

Velocity  of  dehydration  of  gypsum  at  various 
temperatures.  P.  P.  Budnikov  (Kolloid-Z.,  1928, 
46,  97 — 99),— At  the  beginning  of  the  process,  the 
velocity  of  dehydration  of  synthetic  gypsum  is  less 
than  that  of  natural  gypsum,  except  at  160°,  where 
they  are  equal.  Subsequently,  the  curve  for  the 
synthetic  form  meets  that  of  the  natural  form  at  some 
point  depending  on  the  temperature,  and  thereafter 
lies  above  it.  At  the  point  corresponding  with  the 
formation  of  the  hemihydrate  a  retardation  in  the 
velocity  of  dehydration  was  observed  at  100°  and  at 
140°.  "  E.  S.  Hedges. 

Pharmaceutical  combinations  and  tbe  form¬ 
ation  of  molecular  compounds.  P.  Pfeiffer  and 
R,  Seydel  (Z.  physikal.  Chem.,  1928, 137,  107 — 125). 
— Phase  diagrams  have  been  obtained  for  a  number  of 
binary  mixtures  of  organic  compounds  which  are  often 
used  medicinally.  Orthoform  (new)  and  antipyrin e 
yield  a  molecular  compound  (1  ;  1),  m.  p.  92°,  sarcosine 
anhydride  and  orthoform  (new)  a  (1  :  1)  compound, 
m.  p.  146°,  sarcosine  anhydride  and  methyl  p-hydr- 
oxybenzoate  a  (1  :  2)  compound,  m.  p.  99°,  sarcosine 
anhydride  and  o-aminophenol  a  (1:1)  compound, 
m.  p.  101°,  and  sarcosine  anhydride  and  methyl 
m-aminobenzoate  a  (1  :  2)  compound,  m.  p.  64°.  No 
evidence  has  been  obtained  of  compound  formation 
between  orthoform  (new)  and  pyramidone  or  acet- 
araidoantipyrine  ;  antipyrine  and  luminal,  o-ammo- 
phenol,  methyl  m~  or  p-aminobenzoate,  or  methyl 
p-hydroxy benzoate ;  pyramidone  and  o-aminophenol, 
methyl  p-hydroxybenzoatc,  or  methyl  m- or  jj-amino - 
benzoate.  H.  F.  Gill  be. 

System  KN03-H[lSr03-H20.  G.  Malquori  (Atti 
R,  Aecad.  Lincei,  1928,  [vi],  7,  S44— 846 ;  cf.  A.,  1927, 
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628).— The  earlier  work  at  25c  lias  been  extended  to 
40°  and  60° *  At  neither  temperature  is  there  evidence 
of  double  salt  formation,  R.  W»  Lhnt» 

System  KNOa- A1  (NOs  .  G.  Malq.dori 

(Atti  R.  Aecad.  Lincei,  1928,  [vi],  7,  840 — 848). — 
Data  for  this  system  at  0°,  40°,  and  60°  show,  in 
agreement  with  earlier  work  at  25°  (A.,  1927, 518),  that 
the  solid  phase  consists  of  KhT03  and  A1(N03)3,9H20. 

R,  W.  Lent. 


Ternary  system  ammonium  chloride,  ammon¬ 
ium  succinate,  and  water,  (Miss)  J,  G.  Lanzino 
(Ree.  trav.  chim.,  1928,  47,  901— 903).— No  com¬ 
pound  is  formed  between  the  components  of  this 
system  at  25-2°,  O.  J,  Walker, 


Ternary  systems,  VII.  Periodates  of  the 
alkali  metals.  A.  E.  Hill  (J.  Amor,  Chem.  Soc., 
1928,  50,  2678—2692 ;  of.  A.#  1927,  1142).— The 
influence  of  potassium  hydroxide  on  aqueous  potassium 
metaperiodate  solution  at  25°  indicates  that  KI04 
and  K4I209,9H20  (dimesoperiodate)  are  the  only 
salts  which  can  be  obtained  from  the  solution  at  this, 
or  higher,  temperature.  There  is  no  indication  of  the 
salts  R3HI209  and  K3I05,4H20.  The  solubility  of 
potassium  metaperiodate  is  recorded;  it  is  0*0238 
mob /litre  at  25°.  The  dimesoperiodate  is  very  soluble 
and  the  temperature  coefficient  is  large ;  it  undergoes 
transition  to  the  anhydrous  form  at  about  78°, 
Similar  experiments  with  sodium  metaperiodate  show 
that  this  is  readily  soluble  (12*62%  at  25°)  and  is 
converted  into  the  slightly  soluble  (0*23%  at  25°) 
paraperiodate  (not  hydrated  dimesoperiodate),. 
Ha2H3106>  in  presence  of  the  smallest  quantity  of 
sodium  hydroxide.  The  only  other  salt  precipitated 
from  the  aqueous  solution  is  Na^HglOg,  and  then  only 
when  excess  of  sodium  hydroxide  is  present ;  this  salt, 
which  is  a  true  salt  of  the  para-series,  cannot  be 
crystallised  from  water  without  hydrolysis,  which 
explains  discrepancies  previously  observed  in  the 
preparation  of  sodium  metaperiodate  by  oxidation 
of  the  ioclate  bv  chlorine.  The  transition 
Hal04,3H2G  "  NaI04+3H*0  occurs  at  M  5\  The 
solid  salt,  NasIOs,  appears  not  to  exist.  The  solu¬ 
bilities  at  25°  of  the  metaperiodates  in  periodic  acid 
solutions  do  not  disclose  the  formation  of  any  acid 
periodates.  The  possible  application  of  the  results 
in  the  analytical  separation  of  potassium  and  sodium 
is  discussed.  Lithium  periodate  could  not  be  pre¬ 
pared  pure  and  ammonium  periodate  could  not  be 
prepared  at  all  by  the  oxidation  by  chlorine  of  the 
iodaies  in  presence  of  the  appropriate  base.  The 
solubility  of  the  crystals  HICLJELG,  d  2*3,  is  about 
53%  at  the  ordinary  temperature.  "  S.  K.  Tweedy. 


System  MC^KCl-MCl^O  between  0°  and 
80°.  G%  Malqtjori  (Gazzetta,  1928, 58,  562 — 56S ;  cf. 
this  voL,  956). — The  only  solids  which  can  exist  in  con¬ 
tact  with  the  saturated  solutions  are  potassium  chloride 
and  the  hydrate  A1C13,6H20.  Tetrahedral  diagrams 
are  given  showing  the  composition  of  the  aqueous 
phase  at  the  various  temperatures.  From  these  a 
model  is  constructed  which  gives  the  proportions  of 
potassium  chloride,  aluminium  chloride,  and  hydro¬ 
chloric  acid  in  solutions  saturated  with  respect  to  the 
•two  salts,  O.  J.  Walker. 


Formation  and  decomposition  of  sodium 
salicylate.  L  A.  Davies  (Z.  physikal.  Chem.,  1928, 
134,  57 — 86). — The  formation  of  sodium  salicylate 
from  sodium  phenoxide  arid  carbon  dioxide  and  the 
thermal  decomposition  of  sodium  salicylate  have  been 
investigated  by  means  of  measurements  of  the  p-time 
curves  at  various  temperatures  and  of  the  jp-temper- 
ature  curves.  Above  140°,  sodium  phenoxide  and 
carbon  dioxide  result  primarily  from  the  thermal 
decomposition  of  sodium  salicylate,  and  this  is  a  case 
of  “  unilateral  ”  equilibrium  (cf.  Baur  and  Orthner, 
A.,  1916,  ii,  232),  Secondarily,  disodium  salicylate 
and  phenol  are  formed  by  double  decomposition  from 
the  phenoxide  and  salicylate.  This  equilibrium  over 
the  range  160—220°  is  completely  reversible.  The 
^temperature  curve  shows  a  break  at  190°  and 
4*15  atm.,  corresponding  with  a  quintuple  point  in  the 
three-component  system  with  the  phases  sodium 
salicylate,  disodium  salicylate,  the  phenoxide,  solu¬ 
tion,  and  gas.  Below*  this  point  the  system  salicylate- 
disodium  salt-phenoxide-gas  is  stable,  and  above,  the 
system  salicylate-disodium  salt-solution-gas.  In  the 
formation  of  sodium  salicylate  from  sodium  phenoxide 
and  carbon  dioxide,  two  definite  intermediate  products, 
"  ester  salt  I  and  II,”  are  formed.  Both  of  these 
show  a  definite  dissociation  pressure,  the  first  being 
metastable  to  the  second,  which  in  turn  is  metastable 
with  regard  to  sodium  salicylate.  L.  S.  Theobald. 

Sodium  salicylate  and  salicylic  acid  and  11  uni¬ 
lateral  equilibrium*  E.  Baur  (Z.  physikal. 
Chem.,  1928,  134,  87— 91).— The  work  of  Davies  (cf, 
preceding  abstract)  is  discussed.  Data  on  the  thermal 
dissociation  of  salicylic  acid  show  this  to  be  another 
ease  of  “  unilateral  ”  equilibrium.  L.  S.  Theobald. 

Establishment  of  equilibrium  from  one  side 
or  from  both  sides,  as  described  in  the  liter¬ 
ature.  E.  Baur  (Z.  physikal.  Chem,,  1928,  137, 
63 — 7 1 ) .—Discursive,  H.  IT  Giij.be. 

Heat  of  dilution  of  potassium  chloride  up  to 
infinite  dilution.  E.  Lance  and  P.  A.  Leighton 
(Z.  Elektrochem.,  1928,  34,  566— 571).— The  integral 
heats  of  dilution  of  Nj  100,  Nj 200,  and  N/ 300 
(approx.)  solutions  of  potassium  chloride  were 
measured  at  12*5°  and  25°  in  a  slightly  improved  form 
of  the  apparatus  previously  described  (Lange  and 
Messner,  this  vol.,  134).  Below  Nj  100  the  heat  of 
dilution  is  proportional  to  the  square  root  of  the  salt 
concentration,  as  required  by  the  Debye-Huckel 
theory.  As  far  as  can  be  inferred  from  the  unsatis¬ 
factory  and  meagre  results  available  the  heats  of 
dilution  of  uni-univalent  salts  are  equally  great  in 
very  dilute  solution.  S.  K.  Tweedy, 

Effect  of  certain  corrections  on  the  heat  of 
combustion  of  organic  compounds.  W,  Swien- 
toslawsxi  and  H.  Starozewska  (Bull,  Acad,  Polo¬ 
naise,  1928,  A,  87—97). — See  this  vol.,  845. 

Accuracy  of  StohmaxuTs  thermo  chemical  data. 
W,  S  WIEN  t  o  slaw  Ski  (Rec.  trav.  chim,,  1928,  47, 
896— 900)  —  Polemical.  A  reply  to  the  criticism  by 
Verkade  and  Coops  (this  vol.,  712)  of  the  author’s 
correction  of  StohraamTs  data,  O.  J.  Walker, 

Electrical  conductivity  of  hydrochloric,  hydro- 
bromic,  and.  hydriodic  acids,  and  the  mobility  of 
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the  hydrogen  ion,  M.  Hlasko  and  IX  Wazewski 
(Bull.  Acad.  Polonaise,  1928,  A,  181— 190).— The 
equivalent  conductivities  of  hydrochloric,  hydro- 
bromic,  and  hy  dr  iodic  acids  were  determined  by 
Kohlrausch’s  method,  with  a  view  to  discover  whether 
the  strength  of  the  acid  increased  as  the  atomic  weight 
of  the  atom  attached  to  the  hydrogen  atom  increased. 
This  increase  in  strength  has  been  found  in  similar 
series  of  acids.  It  was  found  that  hydriodic  acid  was 
a  stronger  acid  than  hydrobromic,  and  hydrobromic 
than  hydrochloric,  although  the  differences  are  small. 
The  values  of  the  equivalent  conductivity  obtained 
are  greater  than  those  usually  accepted.  In  very  con¬ 
centrated  solutions,  however,  the  equivalent  con¬ 
ductivity  and  degree  of  dissociation  of  hydrochloric 
acid  are  larger  than  those  of  hydrobromic  acid,  and 
the  latter  than  those  of  hydriodic  acid.  This  can  be 
explained  by  the  rule  of  Nernst  and  Thomson  if 
the  difference  in  dielectric  constants  of  solutions  of 
equivalent  concentrations  are  taken  into  account. 
The  viscosities  and  densities  of  the  concentrated  acid 
solutions  were  also  determined.  The  viscosities 
diminish  in  the  order  hydrochloric,  hydrobromic, 
hydriodic  acid.  The  differences  are,  however,  small. 
The  mobility  of  the  hydrogen  ion  at  25°  was  found  to 
be  355*1.  A.  J.  Mee. 

Relaxation  time  of  ionic  layers  in  the  irre¬ 
versible  passage  of  electricity  in  strong  electro¬ 
lytes,  BL  Falkenhagen  and  J.  W.  Williams  (Z, 
physika'L  Chem,,  1928,  137,  399—120;  cf.  this  voL, 
596,  957). — In  amplification  of  previous  work  the 
significance  of  the  ionic  relaxation  time  is  considered, 
and  it  is  shown  that  it  affords  explanations  of  the 
dispersion  effect  in  conductivity  and  of  the  field 
strength  effect  of  Wien.  The  possibility  thereby 
arises  of  eliminating  experimentally  the  effect  of  the 
mutual  coupling  of  ions,  and  of  determining  the  actual 
degree  of  ionisation  existing  in  a  strong  electrolyte 
solution,  F.  G.  Tryho&n. 

Electrical  conductivity  and  diffusion  in  crystall- 
ised  compounds.  A,  Smbkal  (Z.  Elcktrochem., 
1928,  34,  472— 480).— A  general  account  of  work  on 
this  subject  which  has  mostly  been  abstracted  previ¬ 
ously  (cf.  A.,  1926,  564;  1927,  192). 

S.  K.  Tweedy, 

Calculation  of  theoretical  [electrode]  potentials 
from  thermal  data.  P.  Drossbach  (Z.  Elcktro- 
ehem.,  1928,  34,  715— 716).— A  reply  to  Devotees 
criticism  (this  voL,  481)  of  the  authors  method  of 
calculation  of  the  theoretical  potentials  of  sodium, 
potassium,  and  calcium  (cf.  this  voL,  481).  The 
method  is  shown  to  have  a  thermodynamic  basis. 

In  a  note  added  by  Devoto,  it  is  pointed  out  that 
his  own  values  for  the  alkali  metals  agree  with  those 
calculated  by  Latimer  by  a  different  method  (cf.  A., 
1927.  941).  L.  L.  Biecitmshaw. 

Nature  of  gas-metal  electrodes.  S.  J.  French 
and  L.  Ivahlenberg  (Trans.  Amer.  Eleetrochem.  Soc., 
Sept,  1928.  Advance  copy,  28  pp.). — The  separate 
effects  of  the  gases  oxygen,  hydrogen,  and  nitrogen  on 
the  single  potentials  of  various  metals  half  immersed  in 
a  potassium  chloride  solution  have  been  examined. 
The  gases  were  Introduced  under  a  bell-tube  suspended 
over  the  metal  electrode  and  escaped  from  an  outlet 


at  the  top  of  this  tube.  With  hydrogen  and  nitrogen 
the  potentials  of  the  metals  became  temporarily  less 
negative  but  then  notably  more  negative  than  the 
values  in  air  and  approached  constant  values  which 
are  specific  for  each  metal  and  gas.  On  closing  the 
gas  outlet  from  the  bell -tube  and  stopping  the  gas 
stream  so  that  the  metal  remains  half  in  the  gas- 
saturated  electrolyte  and  half  in  the  gas  atmosphere 
above,  a  sharp  change  of  potential,  usually  towards 
more  negative  values,  is  generally  observed,  but  on 
further  keeping  the  potential  tends  to  become  less 
negative  again,  and  eventually  approaches  the  air 
potential.  On  passing  oxygen  the  potential  of  a  metal 
becomes  somewhat  more  positive  than  the  value  in 
air,  and,  on  stopping  the  gas  stream  when  a  constant 
value  has  been  attained,  a  sharp  change  in  potential 
is  often  observed,  but  the  direction  of  the  change 
depends  on  the  metal  employed.  Most  metals  could 
readily  be  changed  from  hydrogen  electrodes  to  oxygen 
electrodes,  whereas  the  reverse  change  took  a  con- 
siderable  time;  with  platinum  and  palladium  the 
converse  is  true.  If  the  solution  was  vigorously  stirred 
when  a  metal  base  assumed  its  equilibrium  potential 
in  air,  the  potential  immediately  changed  to  a  some¬ 
what  less  negative  value,  but  on  passing  hydrogen  a 
more  negative  equilibrium  value  was  attained  than  in 
an  unstirred  solution.  Stopping  the  gas  supply  while 
stirring  was  continued  caused  no  abrupt  change  of 
potential,  but  stopping  stirring  produced  a  sharp 
eh angc  of  potential.  It  is  suggested  that  the  potentials* 
of  metals  in  the  presence  of  gases  arise,  not  only  from 
absorption  of  the  gas  by  the  metal,  but  also  from  the 
formation  of  a  condensed  layer  of  the  gas  on  the  metal 
surface.  Bubbling  the  gas  through  the  electrolyte 
or  stirring  it.  vigorously  prevents  the  formation  of  this 
condensed  layer.  Experiments  with  metals  coated 
with  collodion,  gum  mastic,  or  similar  substances 
showed  that  the  behaviour  of  a  coated  electrode  in  an 
unstirred  solution  was  the  same  as  that  of  an  uncoated 
electrode  in  a  stirred  solution.  Such  coatings  there¬ 
fore  prevent  the  formation  of  the  condensed  layer. 
Among  other  gases,  carbon  monoxide  and  methane* 
alter  the  potentials  of  platinum  and  palladium 
materially,  and  helium  lias  a  very  slight  effect. 

H.  J.  T.  Ellingham. 

Oxidation-reduction  potentials  of  the  penta— 
cyanoferroates,  D.  Davidson  (J.  Amer.  Chem. 
Soc.,  1928,  50,  2621 — 2630). — The  oxidation-reduc¬ 
tion  potentials  of  some  complex  iron  cyanides  were 
measured  against  the  lY-calomel  electrode.  Evidence 
was  obtained  for  the  existence  of  the  compound 
2NasFe(CN)s,H2053Na2Fe(CN)5,H20. 

S.  K.  Tweedy. 

Oxidation-reduction  systems  of  biological 
significance.  I.  Reduction  potential  of  cysteine. 
L.  Michaelis  and  L.  B.  Flexner  (J.  Biol.  Chem.,. 
1928,  79,  689 — 722). — A  definite  negative  potential., 
which  is  a  logarithmic  function  of  the  concentration 
of  cysteine  and  of  hydrogen  ions,  is  slowly  established 
at  a  platinum  electrode  in  a  solution  of  cysteine  in  the 
complete  absence  of  oxygen.  Bubbling  hydrogen 
through  the  solution,  after  attainment  of  equilibrium, 
causes  the  potential  to  become  more  negative.  The 
presence  of  small  amounts  of  oxygen  accelerates  the* 
establishment  of  a  definite  potential  and  makes  this; 
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potential  more  positive.  Gold-plated  platinum 
electrodes  behave  similarly,  save  that  the  establish¬ 
ment  of  the  final  potential  is  slower,  and  its  magnitude 
is  less  affected  by  hydrogen.  With  solid  gold  electrodes 
equilibrium  is  attained  more  rapidly,  but  the  potential 
reached  varies  with  each  electrode.  Mercury  electrodes 
give  the  same  final  potential  as  platinum,  but  equili¬ 
brium  is  reached  much  more  quickly  and  is  less 
affected  by  oxygen.  In  accordance  with  the  results 
of  Dixon  and  Quastel  (J.C.S.,  1923,  123,  2943), 
cystine  is  without  effect  on  the  cysteine  potential ; 
ferrous  sulphate  and  potassium  cyanide  were  also 
without  effect.  The  explanation  of  Dixon  (A.,  1927, 
209)  of  the  beh ay i our  of  cysteine  is  rejected  on  the 
ground  that,  on  his  hypothesis,  saturation  of  a  cysteine 
solution  with  hydrogen,  by  suppressing  diffusion  of  the 
latter  from  the  metal,  should  lead  to  establishment  of 
the  hydrogen  potential,  which  is,  experimentally,  not 
the  case  ;  it  is  considered  that  no  satisfactory  explan¬ 
ation  of  the  phenomenon  can  yet  be  offered.  It  is 
pointed  out  that  the  anaerobic  potential  of  cysteine  is 
sufficiently  negative  to  account  for  the  reduction  of 
indicator  dyes  by  tissues  under  anaerobic  conditions. 

C.  Pv,  Haring  ton. 

Pyrocliemical  Daniell  cells.  R.  Lorenz  and  F. 
Michael  (Z.  physikal.  Chem.,  1928,  137,  1 — 17). — 
The  following  E.M.F.  (millivolts)  have  been  deter¬ 
mined  :  Sn  | SnCl2 |T12CI2 |T1,  403 + 0*45 (T—  500)  for 
fP>427°,  and  370+0-18(T~427)  for  T<427°; 
Pb|PbCl2|T101  |T1,  365+0-39(^-500) ;  Zn|ZnCL>j 
SnCUSn  3Q6-Q-1(T-~50Q)  ;  Zn|ZnCl2|CdCl2|Cd, 
148  -  0*13(T  -  575) :  Zn|ZnCl,|PbCl2|Pb,  276  - 
0 *095 (Z7*— 500) ;  -Zn  | ZnCL,  | TIC  I 1 Ti 1 0 + 0*48  ( T — 500 ) : 
Mg  |  MgCl2 1  PbClo  |  Pb ,  1 078 + 1  • 07 5(T— 720) ;  Mg  |  MgCl  0 1 
CdCl2  Cd,  974+l-07(71— 720) ;  Mg|MgCL,|TlC!|Tl, 
530— 043  (T7— 720) ;  Mg|MgCl2|ZnCl2|Zn,  759-0*73  x 
(T— 720).  *" H.  F.  Gillbe, 

Characteristics  of  alkali  cells  and  their  signi¬ 
ficance  for  photo-electric  methods  of  measure- 
ment.  R.  Fleischer  and  H.  Goldschmidt 
(Physikal.  Z.,  1928,  29,  691 — 698). — The  discharge 
method  of  measuring  light  intensity  is  discussed 
theoretically.  Experimental  work  on  alkali  cells  con¬ 
structed  in  different  ways  shows  that  the  inclination 
of  the  current-voltage  characteristic  to  the  abscissa 
depends  largely  on  the  frequency  of  the  incident  light. 
The  angle,  starting  from  the  red  end  of  the  spectrum, 
at  first  increases  with  increasing  frequency,  reaches 
a  maximum,  and  then  decreases.  The  position  of 
the  maximum  varies  with  different  types  of  cells. 
Without  a  knowledge  of  the  cell  characteristic,  com¬ 
parable  and  trustworthy  data  cannot  be  secured 
especially  when  corrections  due  to  insulation  defects 
are  necessary.  The  best  results  are  obtained  when 
the  current-voltage  curves  run  parallel  to  the  voltage 
axis,  a  condition  obtained  only  with  highly  evacuated 
cells.  R.  A.  Morton. 

Gaseous  explosion  rates  at  constant  pressure. 
F,  W.  Stevens  (Ind.  Eng.  Chem.,  1928,  20,  1018— 
1026)  .—Constant  pressure  conditions  were  adopted, 
as  hydrodynamic  disturbances  are  then  less  profound 
than  at  constant  volume.  Various  mixtures  of  carbon 
monoxide  and  methane  with  oxygen  were  enclosed 
in  a  soap  bubble  and  exploded  from  the  centre,  the 


soap  bubble  acting  as  a  constant-pressure  bomb. 
The  rate  of  propagation  of  the  zone  of  explosive 
reaction,  determined  by  photographing  the  explosion 
on  a  film  moving  at  a  known  speed,  was  uniform  for 
each  individual  mixture  and  proportional  to  the 
product  of  the  concentrations  of  the  reacting  gases. 
The  effect  on  the  rate  of  propagation  of  adding  various 
percentages  of  inert  gases,  viz.,  helium,  argon,  nitrogen, 
and  carbon  dioxide,  was  similar  for  small  additions, 
but  for  large  additions  depended  on  the  physical 
characteristics  of  the  gas  added.  Mixtures  of  methane, 
carbon  monoxide,  and  oxygen  followed  the  same  laws 
as  the  simpler  mixtures  of  two  gases,  and  it  was 
found  possible  to  predict  the  velocity  of  propagation 
in  any  such  mixture  if  its  composition  and  the  co¬ 
efficients  governing  the  explosions  between  (a)  carbon 
monoxide  and  oxygen  and  (b)  methane  and  oxygen 
are  known.  The  maximum  velocities  for  methane- 
oxygen  and  carbon  monoxide-oxygen  mixtures  were 
625  cm.  per  sec.  and  100  cm.  per  sec.,  respectively, 
those  for  the  ternary  mixtures  lying  between  these 
limits.  F.  J.  Dent. 

“Normal  ’ ’  propagation  of  flame  in  gaseous 
mixtures.  W.  Payman  (Ind.  Eng,  Cliem.,  1928, 
20 s  1026— 1032).— A  correlation  of  the  available  data 
on  flame  speeds  in  mixtures  of  air  with  hydrogen, 
carbon  monoxide,  methane  (and  other  paraffin  hydro¬ 
carbons),  ethylene,  and  acetylene  ignited  under  differ¬ 
ent  conditions,  e.g.}  in  tubes  of  varying  diameter,  in 
closed  cylinders,  etc.  A  comparison  of  the  speed- 
percentage  curves  reveals  relationships  which  it  is 
hoped  to  extend  as  a  result  of  work  now  in  progress, 
a  preliminary  description  of  which  is  given.  The 
determination  of  absolute  values  of  flame  speed  is 
discussed,  and  the  utility  of  the  law  of  flame  speeds 
in  calculating  speed-percentage  curves  for  complex 
inflammable  gases  is  indicated.  A.  Wilson. 

Gaseous  explosions.  VI.  Flame  and  pressure 
propagation.  J.  V.  Hunn  and  G.  G.  Brown  (Ind. 
Eng.  Chem,,  1928,  20,  1032 — 1040;  cf.  B,,  1925, 
487 ;  1927,  243,  322) . — Previous  investigators  of 
gaseous  explosions  have  noted  the  rise  in  pressure  at 
one  point  of  the  explosion  chamber.  Apparatus  is 
now  described  whereby  pressure  records  at  several 
points  arc  obtained,  A  cylindrical  steel  bomb,  pro¬ 
vided  with  a  narrow  longitudinal  plate -glass  window, 
was  fitted  with  six  equally -spaced  pressure  elements 
of  the  diaphragm  type,  placed  above  the  flame 
window.  Flame  travel  and  time  pressure  charts  were 
obtained  photographically,  the  latter  from  the  de¬ 
flexion  of  a  pencil  of  light  from  a  concave  mirror, 
mounted  on  the  pressure  elements  and  focussed  on  a 
revolving  drum.  Carbon  disulphide  and  oxygen  were 
used  in  the  bomb.  Examination  of  these  charts 
showed  that  during  the  propagation  of  the  flame 
through  the  explosive  mixture  a  pressure  wave  behind, 
but  travelling  at  a  greater  velocity  than,  the  flame 
front  was  set  up  in  the  burning  mixture.  The 
maximum  pressure  of  this  wave  was  greater  than  that 
of  the  flame  front  or  the  unignited  mixture.  This  pres¬ 
sure  wave,  overtaking  the  flame  front,  causes  the  latter 
to  halt  and  recede.  Maximum  pressure  in  mixtures 
promoting  after- burning  was  developed  some  timokfter 
total  inflammation  of  the  charge.  C.  B.  M arson. 
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Influence  of  steam  and  of  hydrogen  on  the 
burning  of  carbon  monoxide.  H.  B.  Dixon 
(Nature,  1928,  122,  805). — The  effect  of  hydrogen 
and  of  steam  on  the  ignition  temperature  of  carbon 
monoxide  in  air  depends  on  the  atmospheric  pressure 
and  differs  in  the  two  cases.  Carbon  monoxide 
containing  1%  of  hydrogen  may  ignite  in  dry  air 
either  above  or  below  the  temperature  at  which 
carbon  monoxide  ignites  in  air  containing  1%  of 
steam.  A.  A,  Eldridge. 

Flame  speed  of  hydrogen  sulphide,  D.  S. 
Chamberlin  and  D.  R.  Clarke  (Ind.  Eng.  Chem., 
1928,  20,  1016 — -1018), — Apparatus  and  a  method  for 
determining  the  flame  speed  of  hydrogen  sulphide  in 
air  are  described,  the  gas  being  burnt  in  a  horizontal 
glass  tube  (1  in.  X  2-5  cm.  diam.)  and  flame  records 
made  by  the  photographic  method,  using  a  moving 
film.  The  flame  speed  curve  of  hydrogen  sulphide-air 
mixtures  resembles  those  of  other  combustible  gases 
except  for  deviations  due  to  formation  of  sulphur 
and  selective  oxidation  of  hydrogen  under  certain 
conditions.  A  mixture  containing  10*8%  of  hydrogen 
sulphide  gave  the  maximum  flame  speed  of  49*5  cm. 
per  sec.  The  production  of  sulphur  trioxide  by  burn™ 
ing  hydrogen  sulphide  in  an  internal- combustion 
engine  is  suggested.  0.  B.  Marson. 

Explosibility  of  anaesthetics.  A.  P9  Horner 
and  C.  B.  Gard enter  (Anaesth.  and  Analg.,  1928,  7, 
69— 72).—' The  following  percentage  limits  of  explos- 
ibility  were  determined  :  ethylene  4 — 14*5,  air  96— 
85*5 ;  ethylene  5—70,  oxygen  95—30 ;  ethylene  5—35, 
nitrous  oxide  95—65;  ethylene  5—47,  nitrous  oxide 
85 — 43  (oxygen  10) ;  ethylene  5—20,  nitrogen  85 — 70 
(oxygen  10) ;  ethylene  5—55,  oxygen  95—40  (carbon 
dioxide  5) ;  ether  5—14*5,  air  95—85*5;  ether  5 — 65, 
oxygen  95 — 35 ;  ether  5—30,  nitrous  oxide  85—60 
(oxygen  10) ;  ether  5 — 60,  oxygen  90 — 35  (carbon 
dioxide  5).  Chemical  Abstracts. 

Chemical  interactions  corresponding  with  the 
constant  of  mass  action  being  a  function  of  the 
volume  and  masses  of  the  constituents  as  well  as 
of  the  temperature,  and  catalytic  action.  R.  D. 
Ivleeman  (Phil.  Mag.,  1928,  [vii],  6,  648—659;  of. 
this  vol.,  937).— Further  applications  of  the  author’s 
earlier  thermodynamic  deductions  are  made.  It  is 
deduced  that  a  solid  substance  which  condenses  a 
gaseous  substance  on  to  its  surface  has  a  catalytic 
effect  on  the  constant  of  mass  action  involving  the 
gaseous  substance.  An  extension  of  the  principles 
to  ionisation  in  solution  indicates  that  when  an 
electrolyte  dissociates  easily  into  ions  the  constant 
of  mass  action  (dissociation  constant)  is  a  function  of 
the  volume  of  the  solution  as  well  as  of  the  temper¬ 
ature.  This  is  interpreted  as  signifying  that  either 
the  chance  of  a  molecule  dissociating  into  ions  depends 
on  its  previous  encounters  with  other  molecules,  or 
that  the  chance  of  two  ions  of  opposite  sign  combining 
on  collision  depends  on  previous  encounters  with 
other  ions  and  molecules,  or  that  both  effects  occur. 
Values  of  the  dissociation  constant  of  potassium 
chloride,  in  aqueous  solution,  calculated  from  the 
theory  are  in  fair  agreement  with  those  usually 
accepted.  A.  E.  Mitchell. 


Oxidation  of  sulphur  vapour  at  low  pressures. 
N.  Semenov  and  G.  Rjabinin  (Z.  physikal.  Chem., 
1928,  B,  1,  192 — 204).— As  in  the  case  of  phosphorus 
vapour  (this  vol.,  483 ;  cf.  Chariton  and  Walt  a, 
A.,  1927,  122),  sulphur  vapour  can  burn  in  oxygen 
only  between  definite  limits  of  pressure.  This 
pressure  interval  increases  with  rise  of  temperature 
which  fixes  the  pressure  of  sulphur  vapour.  The 
velocity  of  ignition,  which  may  be  very  great,  is 
independent  of  the  oxygen  pressure,  and  probably 
depends  on  the  velocity  of  volatilisation  of  sulphur. 
It  is  supposed  that,  outside  these  limits  of  pressure, 
the  number  of  active  centres  which,  from  the  con* 
ditions  of  the  experiments,  may  .  be  either  ozone 
molecules  or  oxygen  atoms,  does  not  reach  the 
necessary  value  for  ignition.  The  values  of  the 
limiting  partial  pressures  of  oxygen  are  not  altered, 
as  in  the  case  of  phosphorus  vapour,  by  the  presence 
of  foreign  gases.  Even  in  the  region  of  effective 
pressures  spontaneous  ignition  takes  place  only  when 
a  very  small  quantity  of  ozone  is  introduced  by  some 
means.  These  results  are  regarded  as  confirmation 
of  the  theory  of  chain  reactions  and  might  probably 
form  a  basis  for  the  theoretical  treatment  of  some  of 
the  phenomena  of  homogeneous  catalysis,  e.g.,  the 
part  played  by  traces  of  moisture.  M.  S.  Burr, 

Action  of  iodine  on  phosphorous  aeid  and 
sodium  phosphite.  A.  Berthoud  and  W.  E. 
Berger  (J.  Chim.  phys.,  1928,  25,  568 — 580). — 
Reaction  velocity  measurements  have  been  made  for 
the  action  of  iodine  on  (a)  phosphorous  acid  and 
( b )  sodium  phosphite  in  aqueous  solution  (cf.  Steele, 
J.C.S.,  1908,  93,  2203).  In  reaction  (a)  the  velocity 
is  proportional  to  the  concentration  of  iodine  and  to 
the  concentration  of  undissociated  phosphorous  acid, 
increases  slightly  with  the  hydrogen-ion  concentration, 
and  is  independent  of  the  iodide  concentration.  In 
all  the  experiments  phosphorous  acid  or  phosphite 
and  potassium  iodide  were  present  in  excess  from  the 
beginning  of  the  reaction.  In  reaction  (b)  the  velocity 
is  also  proportional  to  the  iodine  concentration,  but 
increases  slightly  more  rapidly  than  the  phosphite 
concentration.  Increase  in  concentration  of  hydrogen 
ion  or  of  iodide  decreases  the  velocity.  The  tem¬ 
perature  coefficients  of  the  unimolecular  velocity 
coefficients  are  for  (a)  about  3*8  between  25°  and  45° 
and  for  (6)  4*81— 4*01  between  0°  and  30°.  The 
different  mechanisms  of  the  two  reactions  are  dis¬ 
cussed.  In  neither  case  is  the  reaction  sensitive  to 
light.  0.  J.  Walker. 

Neutral  salt  action  in  ionic  reactions.  II. 
Concentrated  salt  solutions.  A.  von  Kiss  (Z. 
physikal.  Chem.,  1928,  134,  26—32;  cf.  A.,  1927, 
632,  1150). — The  reaction  between  persulphate  and 
iodine  ions  in  the  presence  of  various  salts  has  been 
investigated.  With  solutions  of  magnesium  sulphate 
as  solvent,  the  effect  of  the  concentration  of  the 
reacting  components  on  the  velocity  coefficient  dis~ 
appears  almost  completely  in  concentrated  salt  solu¬ 
tions.  The  reaction  is  accelerated  markedly  and  to 
widely  varying  extents  by  the  presence  of  the  sulphates 
of  magnesium  and  sodium,  the  nitrates  of  magnesium, 
potassium,  and  ammonium,  and  the  chlorides  of 
lithium,  sodium,  and  potassium.  The  data  show 
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that  in  concentrated  salt  solutions  neutral  salt  action 
follows  the  law  of  Grube  and  Schmid  (A.,  1926,  474) 
that  the  value  of  log  k  is  linearly  proportional  to  the 
salt  concentration.  L.  S.  Theobald. 

Alkaline  hydrolysis  of  edestin.  I.  S.  Jait- 
schnikov  (J.  Russ,  Phys.  Chem.  Soc.,  1928,  60, 
929 — 932). — Sodium  hydroxide  solutions  hydrolyse 
edestin  three  to  four  times  as  rapidly  as  acids  of  the 
same  concentration.  R.  Trtjszkowski. 

Velocity  coefficients  of  hydrolysis  of  nitro- 
acetanilide  and  of  the  secondary  reaction  of 
hydrolysis  of  p-nitroanilin©  with  elimination  of 
ammonia.  A.  A.  Kurotschkin  (J.  Russ.  Phys. 
Chem.  Soc.,  1928,  60,  1147™™!  150). —The  velocity 
coefficient  for  the  hydrolysis  with  4%  sodium  hydr¬ 
oxide  solution  of  jpuiitroacetanilidc  at  100°  is  0*0025, 
and  that  of  formation  of  p-nitrophcnol  from  p-nitro- 
aniline  is  0*0005.  R.  Trtjszkowski. 

Velocity  of  esterification  of  anisic  and  gallic 
acids  in  ethylene  glycol  and  glycerol.  A.  Kailak 
and  A.  Rrabbee  (Monatsh.,  1928,  50,  149 — 180;  cf. 
this  vol.,  961,  962). — The  velocity  of  esterification  of 
anisic  and  gallic  acids  at  25°  in  anhydrous  and  moist 
ethylene  glycol  and  glycerol  in  presence  of  hydrogen 
chloride  as  catalyst  has  been  measured,  and  the 
uni  molecular  velocity  coefficients  have  been  expressed 
as  a  function  of  the  concentration  of  water  («;)  and 
of  hydrogen  chloride  (c)  in  intrapolation  formulae. 
The  velocity  coefficients,  even  at  small  water  con¬ 
centrations,  increase  more  rapidly  than  the  concen¬ 
trations  of  hydrogen  chloride.  The  ratios  of  the 
velocity  coefficients  in  ethyl  alcohol  (Jca)  (cf.  Kailan, 
A.,  1907,  ii,  242),  in  glycerol  (, kg ),  and  in  ethylene 
glycol  {by),  are,  for  anisic  acid  at  c=0*166  mol. /'litre, 
kajkg=l-53,  kyjk-g— 0*87,  and,  at  c=T35,  0*34  and 
1-64.  The  corresponding  figures  for  gallic  acid  are 
1*90,  1*06,  0*41,  and  1*25.  Thus  gallic  acid,  like  most 
of  the  acids  already  investigated,  is  more  rapidly 
esterified  in  ethylene  glycol  than  in  glycerol,  but  this 
is  the  case  with  anisic  acid  only  at  high  concentrations 
of  water.  In  ethylene  glycol  and  glycerol,  as  in 
alcohol,  the  effect  of  methylatlon  of  a  p -hydroxyl 
group  is  small.  In  the  case  of  gallic  acid,  as  of  all 
di substituted  benzoic  acids  so  far  investigated,  the 
velocity  coefficient  of  the  esterification  catalysed  by 
hydrogen  chloride  is  less  than  that  calculated  on  the 
assumption  that  the  effect  of  substituents  is  simply 
additive.  At  183°  the  uncatalysed  esterification  of 
anisic  acid  in  glycerol,  similarly  to  previously  investig¬ 
ated  acids,  follows  the  equation  for  a  “  sesquimole- 
cular  reaction.  The  coefficients  in  glycerol  when 
w=l  are  about  20%  less  than  in  anhydrous  glycerol. 
Increase  of  w  to  2  causes  no  further  decrease.  In  the 
uncatalysed  esterification  at  183°  the  back-reaction 
cannot  be  neglected  as  in  the  catalysed  reactions  at  25°. 

R.  K.  Callow. 

Rate  of  reaction  of  liquid  and  gaseous  zinc  with 
carbon  monoxide.  R.  W.  Millar  (J.  Amer.  Chem. 
Soc.,  1928,  50,  2707— 2709).— The  above  reaction  is 
extremely  slow  at  600 — 700°  in  the  absence  of  a 
catalyst,  such  as  iron.  It  is  possibly  slower  than  the 
reaction  2C0=C02+C  under  the  same  conditions. 
Zinc  reduces  carbon  dioxide  rapidly  at  these  tem¬ 
peratures.  S.  K,  Tweedy. 


Action  of  aqueous  sodium  poly  sulphide 
solutions  on  metallic  copper.  K.  Fischbeck  and 
E.  Elben  (Z.  Elektrochem.,  1928,  34,  642—645).— 
The  times  taken  sulphide  solutions  of  various 
concentrations  to  form  cuprous  sulphide  layers  on 
metallic  copper  of  a  standard  colour  were  measured. 
With  solutions  containing  virtually  sodium  penta- 
sulphide  the  velocity  of  thickening  of  the  layer  is  pro¬ 
portional  to  the  poly  sulphide  content  of  the  solution 
and  inversely  proportional  to  the  thickness  of  the 
layer.  An  analogous  result  is  obtained  with  sulphur 
vapour.  The  method  of  observation  previously  used 
(A.,  1926,  692}  cannot  be  applied  to  the  interaction 
of  sulphur  and  copper.  Some  observations  are  made 
on  sulphide  solutions ;  the  pentasulphide  ion  is  prob¬ 
ably  more  highly  coloured  than  the  tetrasulphide 
ion.  S.  X.  Tweedy. 

Metallic  corrosion  in  the  light  of  quantitative 
measurements.  II.  G.  D.  Bengotjgh,  J.  M. 
Stuart,  and  A.  R.  Lee  (Proe.  Roy.  Soc.,  1928, 
A,  121,  88—121;  cf.  this  vol.,  250).— Corrosion- 
time  curves  have  been  obtained  for  annealed  zinc  in 
conductivity  water  and  in  dilute  potassium  chloride 
solution  (N — 0*00005 N)  under  1  atm.  of  oxygen 
pressure  at  25°.  The  curves  usually  have  a  short 
branch,  concave  upwards,  extending  from  zero  time 
to  2—3  days,  during  which  period  a  negative  elec¬ 
trode  potential  is  probably  being  built  up  at  certain 
isolated  positions  on  the  metal  surface.  As  far  as 
the  oxygen  type  of  corrosion  is  concerned,  the  initial 
branches  pass  into  second  branches  which  may  be 
either  exponential  or  linear  in  form.  The  exponential 
type  is  reached  when  there  is  an  ample  supply  of 
oxygen  and  the  main  controlling  factor  is  the  rate  of 
withdrawal  of  chlorine  ions  from  the  solution.  These 
conditions  are  satisfied  only  in  solutions  weaker  than 
6*001  N,  even  in  large  vessels.  The  straight-line  type 
is  realised  in  solution  stronger  than  0*001  N  in  medium - 
sized  vessels,  when  oxygen  is  the  controlling  factor. 
The  final  branches  of  the  curves  are  approximately 
straight  lines,  slightly  inclined  to  the  horizontal. 
With  conductivity  water  and  potassium  chloride 
solutions  of  0*00005 A  or  less,  no  evolution  of  hydrogen 
is  observed,  but  with  solutions  from  0*0000 1AT  and 
upwards,  hydrogen  is  always  evolved,  except  when 
very  highly  purified  zinc  is  used.  The  cause  of  the 
hydrogen  evolution  from  neutral  salt  solutions  is  dis¬ 
cussed.  Gas  evolution-time  curves  have  been 
obtained  under  various  conditions,  and  their  form  is 
explained  on  the  assumption  that  overvoltage  as 
affected  by  metallic  impurities  is  the  determining 
factor.  The  proportion  of  total  corrosion  due  to 
hydrogen  varies  between  about  5  and  14%  for  solu¬ 
tions  between  0*0000 1 A7  and  0*1  A7.  Curves  for  total 
corrosion  are  not  exponential  in  form,  probably 
because  part  of  the  corrosion  is  being  carried  on  by 
some  secondary  process  independent  of  chlorine  ions, 
especially  as  regards  hydrogen  evolution  and  during 
the  later  period  of  the  experiments.  It  is  suggested 
that  the  relative  maintenance  of  hydrogen- evolution 
type  of  corrosion  may  be  due  to  the  accumulation  of 
potassium  hydroxide  towards  the  end  of  the  experi¬ 
ments.  The  total  amount  of  corrosion  obtained  for 
standard  specimens  in  water  of  about  0*055  mho 
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conductivity  is  only  about  1  ing,  of  zinc  after  50  days. 
This  is  probably  partly  due  to  traces  of  non-metallie 
impurity  (e.g,,  dust  particles).  The  total  amount  of 
corrosion  that  has  occurred  when  the  corrosion-time 
curves  of  potassium  chloride  have  become  nearly 
horizontal  is  independent  of  the  oxygen  supply,  but 
dependent  on  the  concentration  of  the  solution,  and 
the  rate  of  withdrawal  of  chlorine  ions  from  current- 
carrying  capacity.  The  effect  of  precipitated  corro¬ 
sion  products  on  the  rate  and  amount  of  corrosion 
is  found  to  be  very  small,  even  after  100  days  from 
the  start  of  the  experiment.  Extreme  purification 
of  the  zinc  has  only  a  slight  effect  on  the  total  corro¬ 
sion  in  0*0001 A7- potassium  chloride,  the  effect  being 
due  to  the  suppression  of  the  gas-evolution  type  of 
corrosion.  In  potassium  chloride  solution,  the  total 
corrosion  is  greatly  affected  by  the  nature  of  the 
metallic  surface.  Highly -worked  surfaces  give  more 
variable,  and  usually  lower,  results  than  annealed 
surfaces.  Annealing  the  specimens  for  a  week  at 
250—260°  gives  fairly  concordant  results.  The  most 
satisfactory  methods  for  determining  relative  cor¬ 
rodibility  are  discussed.  L.  L.  Bircumshaw, 

Double  carbonate  of  copper  and  sodium.  F.  de 
Carli  and  P.  Agostini  (Atti  R.  Aeead.  Lincei,  1928, 
[vi],  7,  921 — 925). — The  rate  of  dehydration  of  the 
double  carbonate  of  sodium  and  copper, 
CuC03,Na2C03}3H20,  has  been  examined  at  80°  and 
120°.  At  the  lower  temperature  1  mol.  of  water  of 
crystallisation  is  lost  and  at  the  higher  temperature 
the  anhydrous  salt  is  formed.  _  The  decomposition  of 
the  anhydrous  salt  is  reversible  according  to  the 
reaction  Na2C03,CuC03  ^=Na2C03+Cu0+C02 ;  from 
the  variation  of  the  partial  pressure  with  temperature 
the  heat  of  formation  of  copper  carbonate  per  mol.  is 
found  to  be  138,300  g.-cal.  R.  W.  Lunt. 

Velocity  of  acid  hydrolysis  of  cotton  cellulose 
by  hydrochloric  acid,  alone,  and  in  the  presence 
of  alkali  chloride.  E.  Hunter  (J.C.S.,  1928, 
2643 — 2648). — An  attempt  has  been  made  to  deter¬ 
mine  whether  the  principles  of  activity  can  be 
extended  to  the  consideration  of  the  catalysis  by 
hydrogen  ions  of  a  heterogeneous  reaction  such  as 
the  hydrolysis  of  cotton  cellulose  in  solutions  of  hydro¬ 
chloric  acid  both  alone  and  in  the  presence  of  potass¬ 
ium,  sodium,  or  lithium  chlorides.  With  dilute  acid 
solutions  the  ultimate  product  of  hydrolysis  is  hydro¬ 
cellulose,  and  under  such  conditions  there  exists  a 
linear  relationship  between  the  rate  of  hydrolysis  and 
the  hydrogen-ion  activity  of  the  solution.  For 
strongly  acid  solutions  the  results  of  the  velocity 
measurements  are  untrustworthy  owing  to  the  tend¬ 
ency  of  the  hydroeellulose  to  undergo  further  hydro¬ 
lysis. 

The  linear  relationship  between  hydrogen-ion 
activity  and  rate  of  hydrolysis  does  not  hold  for  acid- 
salt  solutions.  Over  the  range  of  concentrations 
examined,  of  two  solutions  having  the  same  hydrogen - 
ion  activity,  that  with  neutral  salt  present  gives  a 
higher  reaction  velocity  than  that  with  acid  alone. 
It  is  suggested  that  these  results  may  be  explained 
by  assuming  that  the  added  salt  lowers  the  activity 
coefficient  of  the  “  critical  complex  ”  [(cellulose) 
H%  HoO].  F.  J.  Wilkins. 


Photographic  study  of  detonation  in  solid 
explosives.  I.  Measurement  of  rate  of  deton¬ 
ation.  E.  Jones —See  B.,  1928,  875. 

Sixth  report  of  committee  on  contact  catalysis. 
R.  E.  Burk  (J.  Physical Chem.,  1928, 32, 1601 — 1645). 

Thermodynamic  theory  of  catalysis.  R. 
Dubrisay  (J.  Chim.  phys.,  1928,  25,  581 — 586). — 
The  various  definitions  of  the  term  £‘  catalyst  are 
reviewed,  A  catalyst  is  defined  theoretically  as  a 
substance  which  modifies  the  velocity  of  a  chemical 
reaction  whilst  obeying  the  following  two  conditions  : 
(a)  it  can  be  introduced  into  or  removed  from  the 
system  without  any  accompanying  energy  change, 
and  ( b )  it  is  itself  unchanged  at  the  end  of  the  reaction. 
These  conditions  are  not  obeyed  ideally,  but  are  ful¬ 
filled  sufficiently  exactly  by  many  catalysts,  since 
the  amount  of  catalyst  is  small  compared  with  the 
amounts  of  the  reactants  and  of  the  products.  The 
thermodynamic  treatment  of  catalysis  starting  from 
this  definition  is  not  opposed  to  the  kinetic  explan¬ 
ation  of  catalytic  phenomena  by  means  of  the  Arrhen¬ 
ius  theory,  which  makes  use  of  activated  molecules. 

0.  J.  Walker. 

Problems  in  homogeneous  catalysis.  T.  M. 
Lowry  (Trans.  Faraday  Soc.,  1928,  24,  545 — 551). — 
A  paper  introductory  to  a  general  discussion  on 
homogeneous  catalysis.  F.  G.  Tryhorn. 

Homogeneous  catalysis.  C.  N.  Hinshelwood 
(Trans.  Faraday  Soc.,  1928,  24,  552— 559).— A  review 
of  studies  of  the  mechanisms  of  homogeneous  reactions 
and  of  the  influence  on  them  of  traces  of  foreign 
substances  and  of  solvents  and  inert  gases,  and  of  the 
theories  of  the  energy  transfer  phenomena  character¬ 
istic  of  such  reactions.  F.  G.  Tryhorn, 

Influence  of  nitrogen  peroxide  on  the  union  of 
hydrogen  and  oxygen.  A  problem  of  trace 
catalysis.”  C.  H.  Gibson  and  C.  N.  Hinshelwood 
(Trans.  Faraday  Soc.,  1928,  24,  559 — 562). — The 
union  of  hydrogen  and  oxygen  is  accelerated  and  the 
explosion  temperature  lowered  by  200°  by  the  presence 
of  traces  of  nitrogen  peroxide.  There  occurs,  how¬ 
ever,  no  transition  region  as  the  percentage  of  nitrogen 
peroxide  in  the  mixture  is  increased.  The  catalysed 
reaction  occurs  abruptly  when  a  certain  lower  limit 
in  the  amount  of  nitrogen  peroxide  is  reached,  and 
ceases  as  abruptly  when  the  peroxide  is  present  in 
amounts  greater  than  a  fixed  upper  limit.  At  371° 
these  limits  are  0*22  mm.  and  0*83  mm.,  respectively, 
for  a  mixture  of  hydrogen  and  oxygen  in  stoichcio- 
metric  proportions  and  of  a  total  pressure  of  600  mm. 
The  lower  limit  of  effectiveness  of  the  nitrogen  per¬ 
oxide  was  practically  constant  between  371°  and  421°, 
but  the  upper  limit  increased  from  0*83  to  >3*3  mm. 
over  the  same  temperature  range.  It  is  suggested 
that  the  explosion  of  the  hydrogen  and  oxygen  is 
initiated  by  ordinary  ignition  by  the  heat  liberated 
in  some  independent  reaction  of  the  nitrogen  peroxide.. 

F.  G,  Tryhorn. 

Catalytic  phenomena  in  the  tautomerism  of 
certain  a- diketones.  H.  Moureu  (Trans,  Faraday 
Soc.,  1928,  24,  562 — 565). — A  study  has  been  made  of 
the  catalytic  interconversion  of  the  tautomeric  forms 
of  benzylmethylglyoxal  and  phenylbenzylglyoxal.  If 
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the  ketonic  form  (B)  of  lower  m,  p.  is  treated  in  the 
super-cooled  state  with  a  trace  of  an  alkaline  catalyst 
(benzylamine,  diethylaniline,  quinoline,  pyridine, 
diethylamine,  piperidine,  or  potassium  hydroxide) 
there  follows  a  change,  more  or  less  rapid  (from  a  few 
seconds  up  to  three  days  in  duration)  according  to 
the  nature  and  concentration  of  the  catalysts,  into 
the  enolic  (A)  form  of  higher  m.  p.  If  the  temper¬ 
ature  is  below  that  at  which  equilibrium  exists 
between  the  two  forms  in  a  saturated  solution  of 
isomeride  A  in  isomeride  B,  isomeride  A  crystallises 
out  and  the  conversion  into  this  form  is  complete. 
The  change  is  also  complete  if  the  reaction  occurs 
at  the  b.  p.  of  the  form  B  owing  to  the  removal  of 
this  form  by  reason  of  its  greater  volatility.  At  inter¬ 
mediate  temperatures  an  equilibrium  mixture  of  A 
and  B  is  formed  of  which  the  composition  is  dependent 
on  temperature.  Investigation  of  the  effect  of  tem¬ 
perature  on  the  composition  of  the  equilibrium 
mixture  showed  that  rise  of  temperature  favoured  the 
formation  of  the  ketonic  form,  and  that  the  conver¬ 
sion  of  the  ketonic  form  into  the  enolic  is  exothermal. 
Evidence  is  adduced  indicating  that  an  intermediate 
compound  is  formed  with  the  catalyst  during  the 
conversion.  Glass  acts  as  a  catalyst  for  this  change, 
but  the  B  isomeride  may  be  preserved  unchanged  in 
quartz  vessels.  F,  G.  Tryhorn. 

Ionisation  in  chemical  change.  N.  R.  Dhar 
(Trans.  Faraday  Soe.,  1928,  24,  565 — 567). — A  sum¬ 
mary  of  the  types  of  reaction  of  which  the  mechanism 
can  be  explained  by  assuming  the  generation  of  ions 
in  exothermal  chemical  changes,  followed  by  the 
adsorption  by  the  reactants  of  the  ions  and  electrons 
thus  generated.  F.  G.  Tryhorn. 

Negative  catalysis  in  slow  and  induced  oxid¬ 
ations.  N.  JR.  Dhar  (Trans.  Faraday  Soe.,  1928, 
24,  567 — 570). — A  discussion  of  negative  catalytic 
effects  in  slow  and  induced  reactions  from  the  point 
of  view  of  the  author’s  theory  of  the  generation  of 
ions  in  exothermal  chemical  changes,  in  which  it  is 
shown  that  the  conception  of  the  occurrence  of  chain 
reactions  in  thermal  oxidations  is  unnecessary. 

F.  G.  Tryhorn. 

Inhibition  in  chemical  reactions.  E.  K.  Rideal 
(Trans,  Faraday  Soe.,  1928,  24,  571 — 574). —A  sum¬ 
mary  of  the  theories  suggested  to  explain  inhibition 
effects  in  chemical  reactions.  F.  G.  Tryhorn. 

Phosphorescence  and  autocatalysis  during 
slow  combustion.  F.  Gill,  E.  W.  J.  Marbles,  and 
H.  C.  Tett  (Trans.  Faraday  Soc.,  1928,  24,  574 — 
587 ) . — Measurements  have  been  made  of  the  tem¬ 
peratures  at  which  fog,  phosphorescence,  and  slow 
combustion  occur  when  air  charged  with  the  vapours 
of  carbon  disulphide,  ethyl  ether,  acetaldehyde, 
amylene,  or  ?i- hexane  is  passed  through  a  heated  glass 
tube.  The  action  of  a  number  of  inhibitory  substances 
on  the  phosphorescence  of  these  vapours  was  studied. 
With  an  air-carbon  disulphide  vapour  mixture  con¬ 
taining  19%  by  weight  of  carbon  disulphide  fog 
occurred  at  100°,  phosphorescence  at  156°,  and  rapid 
combustion  at  195°.  Carbon  disulphide-air  mixtures 
are  anomalous  inasmuch  as  the  richer  mixtures  appear 
to  be  the  more  stable  towards  oxidation.  The  phos¬ 
phorescence  of  these  mixtures  was  inhibited  by 


benzene,  bromine,  amyl  nitrite,  ethyl  nitrate,  iodine, 
pentane,  acetaldehyde,  ethyl  acetate,  ethylene  di¬ 
bromide,  pyridine,  acetone,  chloroform,  methyl  alco¬ 
hol,  ethyl  alcohol,  lead  tetraethyl,  iron  carbonyl,  and 
by  the  gases  acetylene,  ethylene,  hydrogen  sulphide, 
and  coal  gas,  The  initial  temperature  of  slow  com¬ 
bustion  was  reduced  in  the  presence  of  a  number  of 
metals.  Carbon  monoxide  was  alone  found  to  pro¬ 
mote  phosphorescence.  It  is  suggested  that  an 
unstable  peroxide  CS202  is  formed  and  acts  as  a 
catalyst  of  combustion.  This  catalyst  is  reduced  by 
inhibiting  agents  and  is  destroyed  also  by  an  excess  of 
carbon  disulphide,  CS2+ CS202= CS2+ S02+ CS.  Re¬ 
sults  of  a  similar  type  were  found  for  the  mixtures  of 
air  with  the  other  vapours  used.  The  results  suggest 
that  peroxidation,  occurring  at  the  interfaces  of 
nuclear  particles,  is  directly  responsible  for  phosphor¬ 
escence,  autocatalysis,  and  detonation  in  the  internal - 
combustion  engine.  Inhibitory  agents,  by  reacting 
with  the  primarily  formed  peroxides,  remove  from 
them  their  active  oxygen  and  energy,  thus  destroying 
the  positive  catalyst  of  combustion  and  the  cause 
of  phosphorescence,  and  detonation.  Evidence  is 
adduced  that  the  glow  of  hexane  is  due,  not  to  the 
intermediate  formation  of  aldehydes,  but  specifically 
to  the  formation  of  primary  peroxides  of  hexane.  In 
experiments  carried  out  by  inserting  various  metals 
in  the  combustion  tube  the  glow  seemed  usually  to 
be  confined  to  the  metal  surface,  which  remained 
unaltered  during  the  process,  and  the  intermediate 
combustion  products  were  diminished  in  amount  and 
self -ignition  was  delayed.  This  inhibitory  action  of 
metals  is  in  accord  with  the  view  that  organometallic 
compounds,  such  as  lead  tetraethyl,  owe  their  efficacy 
to  the  colloidal  metal  formed  by  thermal  decompos¬ 
ition  at  the  surface  of  nuclear  particles. 

F.  G.  Tryhorn. 

Theory  of  chain  reactions.  J.  A.  Christiansen 
(Trans.  Faraday  Soc.,  1928,  24,  596 — 601). — A  review. 

Mechanism  of  inhibition  in  aut  oxidation 
reactions.  H.  L.  J.  Rackstrom  (Trans.  Faraday 
Soc,,  1928,  24,  601 — 605). — To  investigate  the  relation 
between  inhibition  and  induced  reactions  the  velocity 
of  oxidation  of  sodium  sulphite  solutions  has  been 
measured  in  the  presence  of  wobutyl,  sec.-but}d,  and 
benzyl  alcohols.  The  results  are  in  agreement  with 
the  chain  theory  of  the  above  reaction  (A.,  1927, 
737,  1151),  the  inhibitory  action  of  the  alcohols 
arising  from  the  breaking  of  the  reaction  chains 
through  the  preferential  oxidation  of  the  alcohol 
molecules  to  acetone,  methyl  ethyl  ketone,  and 
benzaldehyde,  respectively.  When  two  alcohols  are 
present  in  the  solution  at  the  same  time,  the  theory 
requires  that  they  should  be  oxidised  in  proportion 
to  their  concentrations  and  relative  inhibitory  powers, 
but  that  the  total  number  of  molecules  oxidised  in  a 
given  time  should  remain  constant.  This  was  verified 
for  an  equi molecular  mixture  of  benzyl  and  isopropyl 
alcohols.  Photochemical  experiments  with  isopropyl 
alcohol  as  an  inhibitor  showed  that  in  a  solution  of  a 
given  composition  the  chain-length  is  the  same 
whether  the  chains  are  started  thermally  or  photo - 
chemically.  The  chain-length  (58  mols.)  deduced 
from  data  for  the  thermal  reaction  with  benzyl  alcohol 


as  an  inhibitor  agrees  well  with  that  obtained  (04 
mols.)  from  previous  quantum  efficiency  measure¬ 
ments,  Values  obtained  from  the  copper- catalysed 
sulphite  oxidation  reaction  show  that  copper  salts 
accelerate  the  total  reaction  without  changing  the 
ratio  of  sulphite  oxidised  to  alcohol  oxidised ,  and 
therefore  without  altering  the  chain-length. 

hi  G.  Tryhorf. 

Inhibition  of  chain  reactions  by  bromine.  M, 
P6lanyi  (Trans.  Faraday  Soc,,  1928,  24,  608—811). — 
An  account  of  investigations  by  the  author  and  co- 
workers  (cf.  this  voh,  373).  F.  G.  Tryhorn. 

Theory  of  acid  and  basic  catalysis,  J,  El 
Bronsted  (Trans.  Faraday  Soc,,  1928,  24,  830— - 
640).— A  summary. 

Catalytic  effects  of  acids  and  bases  and  tbe 
influence  of  inert  salts.  H.  M,  Daws  ox  (Trans. 
Faraday  Soc,,  1928,  24,  640— 651).— A  derivation 
and  summary  of  the  dual  theory  of  catalysis, 

F.  G.  Tryhorn. 

Compounds  between  catalysts  and  substrates . 
H.  vox  Surer  (Trans.  Faraday  Soc.,  1928,  24,  651 — 
662). — A  review  of  the  author's  theory  so  far  as  it 
applies  to  catalytic  hydrolysis  by  acids  and  bases. 

F.  G.  Tryhorn. 

Salt  action  in  homogeneous  catalysis.  H.  S, 
Harned  and  G.  Akerlqf  (Trans.  Faraday  Soc.,  1928, 

24,  868 — 878),— A  summary. 

Kinetics  of  acid  and  basic  catalysis,  A. 
Skeabax  (Trans,  Faraday  Soc.,  1928,  24,  687— 
696). — A  theoretical  discussion  of  earlier  work  in 
which  an  explanation  of  acid  and  basic  catalysis  has 
been  sought  in  the  theories  which  have  been  advanced 
from  the  point  of  view  of  chemical  kinetics.  In  these 
theories  two  types  of  intermediate  compounds  are 
postulated,  the  Arrhenius  type,  which  is  in  equilibrium 
with  the  initial  materials,  and  the  van  Hoff  type, 
which  is  independent  of  this  equilibrium  and  is  less 
stable  than  the  former,  Lowry’s  electrolytic  theory 
of  catalysis  accords  best  with  experimental  facts, 
and  the  intermediate  compounds  postulated  by  this 
theory  are  of  the  van  ?t  Hoff  type.  F.  G,  Tryhorn. 

Kinetics  of  tbe  reaction  between  iodine  and 
potassium  nitrite  in  light  and  darkness,  A. 
JBerthohd  and  W,  E.  Berger  (J.  Chim.  phys.,  1928, 

25,  542— 581).— See  this  vol.,  484, 

Oxidation  of  potassium  nitrite  by  iodine 
induced  by  sodium  thiosulphate.  A,  Berthoud 
and  W.  E.  Berger  (J.  Chim,  phys.,  1928,  25,  562— 
567). — See  this  vol.,  488. 

Definition  of  “  area  ”  in  contact  catalysis. 
F.  P,  Bowden  (Nature,  1928,  122,  647— 648) —In 
studying  the  catalytic  properties  of  a  surface  for  a 
particular  reaction  the  significant  area  is  not  the 
arbitrarily  defined  maximum  area  (Constable,  this 
voh,  1101),  but  the  area  of  the  catalyst  which  can 
be  reached  by  the  reactants  concerned.  In  a  method, 
for  the  measurement  of  the  areas  of  metallic  surfaces 
by  the  electrolytic  deposition  of  hydrogen  from  solu¬ 
tion,  the  quantity  measured  is  the  amount  of  hydrogen 
added  to  the  surface  in  order  to  cause  a  given  change 
in  the  electrode  potential  (Bowden  and  R ideal,  this 
vol.,  1088) ;  it  does  not  follow  that  the  hydrogen  is 


sparsely  distributed  over  the  plate.  The  catalytic 
activity  of  a  surface  probably  depends  mainly  on 
the  first  few  atomic  layers.  The  applicability  of  the 
electrolytic  and  interference  methods  in  studying  the 
“  area  ”  and  properties  of  the  surface  atoms  is  con¬ 
sidered  ;  the  former  method  is  preferred. 

A.  A.  Eldridge, 

Catalytic  oxidation  of  carbon  monoxide.  IV. 
Pore  volume  of  tbe  catalysts  manganese  dioxide , 
copper  oxide,  and  mixtures  of  these  oxides. 
H,  D.  Draper  (J.  Amer.  Chem.  Soc.,  1928,  50, 
2637— 2653 ;  cf,  Bray  and  Doss,  A.,  1920,  917).— 
Determinations  of  the  densities  of  many  samples  of 
the  porous,  granular  oxide  catalysts  previously  used 
(copper  oxide,  manganese  oxide,  MnOx,  where  x  <2, 
and  mixtures  of  these)  indicate  that  the  granules 
contain  few  very  small  micro -capillaries,  or  else  they 
offer  small  resistance  to  filling  by  the  immersion  liquid. 
The  pure  oxides  are  less  porous  than  mixtures  con¬ 
taining  them,  which  is  explained  by  colloidal  pheno¬ 
mena;  the  oxides  do  not  combine  on  mixing.  A 
theoretical  discussion  of  absorption  curves  (liquid- 
solid)  is  given ;  an  expression  is  deduced  relating  the 
volume  of  sorbed  liquid  with  the  curvature  of  the 
liquid  surface  corresponding  with  the  equilibrium 
pressure  of  the  liquid  vapour,  the  number,  and  the 
radii  and  average  length  of  the  capillaries  in  the  solid. 
This  criterion  indicates  that  the  poorest  of  the  above 
catalysts  have  the  finest  grained  structure  and  the 
best  catalysts  have  high  porosity  with  a  few  fine  pores 
and  many  large  cavities.  No  explanation  can  be 
given  for  the  effect  on  the  catalytic  activity  of  mixing 
the  oxides,  beyond  the  consequent  difference  in 
accessibility  of  the  surfaces  of  the  oxides.  In  spite 
of  the  enormous  difference  in  pore  size,  practically 
all  the  catalysts  have  approximately  equal  surface 
exposure  per  unit  pore  volume,  an  anomaly  for  -which 
no  explanation  is  forthcoming,  S.  K.  Tweedy. 

Poisoning  effects  of  certain  substances  on  tbe 
iron  catalyst  in  the  decomposition  of  carbon 
monoxide.  T.  Watanabe  (Bull.  Inst.  Phys.  Chcm. 
Res.  Japan,  1928,  7,  1078 — 1087). — Permanent  poison¬ 
ing  of  the  catalyst  occurred  after  the  addition  of 
thiophen  or  hydrogen  sulphide.  Poisoning  caused  by 
naphthalene  persisted  for  only  a  short  time  after  the 
addition  of  the  latter  had  ceased.  Nitrogen,  methane, 
and  benzene  had  no  effect,  whilst  acetylene  was  partly 
decomposed  into  carbon  and  hydrogen ;  water  vapour 
formed  carbon  dioxide,  hydrogen,  and  methane,  and 
hydrogen  was  partly  converted  into  methane. 

F.  S.  Hawkins, 

Fission  of  carbon  monoxide  by  nickel.  N.  A. 
Bahr  and  T.  Bahr  (Ber.,  1928,  61,  [B%  2177— 
2183). — Metallic  nickel  and  its  oxide  cannot  continu¬ 
ously  catalyse  the  reaction  2CO = C+  C02+  38*9  kg.- 
cal.  Fission  of  carbon  monoxide  is  due  to  the  carbide 
NigC  at  temperatures  from  about  270°,  Catalysis  by 
metallic  nickel  is  only  apparent ;  below  270°  decom¬ 
position  of  carbon  monoxide  is  effected  with  decreasing 
rapidity  only  until  the  metal  is  completely  converted 
into  the  carbide.  Above  270°  to  about  380^^20°  the 
action  is  catalytic,  but  the  free  metal  is  not  present. 
The  amount  of  carbon  corresponding  with  the  compos¬ 
ition  Ni3C  is  invariably  united  with  the  metal,  whereas 
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anv  excess  of  carbon  is  uncombined.  Above  380—420° 

ns 

free  metal  is  again  present  in  the  catalyst,  since  the 
carbide  decomposes  at  this  temperature.  Combined 
carbon  is  readily  converted  by  molecular  hydrogen 
into  methane  at  180- — 380°  (preferably  250—270°), 
whereas  free  carbon  remains  unchanged  under  these 
conditions.  The  carbide  Ni3C  is  thermostable  below 
about  380- — 420° »  Since  it  accelerates  the  decompos¬ 
ition  of  carbon  monoxide  above  270 a  higher 
carbide,  M3C7j  must  be  formed  as  a  labile,  inter¬ 
mediate  product  which  immediately  decomposes  into 
Ni3C  and  free  carbon ;  the  higher  carbide  probably 
has  the  composition  Ni3C2.  The  carbide  Ni3C, 
formed  from  carbon  and  molten  nickel,  is  considered 
identical  with  that  derived  from  the  metal  and 
carbon  monoxide  at  270°.  II.  Wren. 

Influence  of  acids  and  bases  on  the  inhibitory 
effect  of  gelatin  on  the  catalytic  decomposition 
of  hydrogen  peroxide  by  colloidal  platinum. 
H.  V.  Tartar  and  N.  K,  Schaffer  (J,  Amer.  Chem. 
Soc,,  1928.  50,  2604— 261 0).-r— Acetic,  sulphuric,  and 
phosphoric  acids,  and  potassium,  sodium,  and  barium 
hydroxides  were  used  over  a  very  wide  pn  range.  In 
the  case  of  the  acids,  for  which  the  reproducibility  of 
the  results  was  only  fair,  the  inhibition  depends  both 
on  the  nature  of  the  acid  and  on  the  hydrogen-ion 
concentration,  whereas  in  alkaline  solutions  the 
hydroxyl -ion  concentration  is  the  chief  factor.  The 
catalysis  itself  seems  to  be  influenced  by  the  acids  and 
alkalis,  and  at  any  pu  value  the  inhibition  depends 
on  the  concentration  of  the  hydrogen  peroxide  and 
of  the  platinum.  S.  K.  Tweedy. 

Catalytic  decomposition  of  gaseous  acetalde¬ 
hyde  at  surface  of  various  metals.  P.  C.  Allen 
and  C.  N.  Henshelwood  (Proc.  Roy.  Soc.,  1928, 
A,  121,  141— 155).— The  decomposition  of  acet¬ 
aldehyde  has  been  shown  to  be  bimolecular  as  a 
homogeneous  gas  reaction,  and  the  present  work  is  a 
study  of  the  catalytic  decomposition  of  the  vapour 
at  the  surface  of  heated  wires  of  platinum,  platinum- 
rhodium  alloy,  gold,  and  tungsten.  The  apparatus 
used  has  been  previously  described  (Hinshelwood  and 
Prichard,  J.C.S.,  1925,  127,  327).  The  decompos¬ 
ition  products  are  primarily  methane  and  carbon 
monoxide,  but  with  prolonged  heating  the  former  is 
to  some  extent  decomposed.  The  reaction  has  been 
studied  between  685°  and  975°  and  at  a  number  of 
initial  pressures.  The  times  required  for  25,  50,  and 
75%  change  (denoted  by  t25,  tm ,  and  t75J  respectively) 
are  constant  above  150  mm.5  but  below  this  pressure 
they  increase  rapidly  as  the  pressure  falls.  The  pro¬ 
ducts  of  the  reaction  exert  a  retarding  influence.  For 
small  pressures  of  carbon  monoxide,  the  first  additions 
have  less  effect  than  subsequent  amounts,  and  at  a 
pressure  greater  than  100  mm.  this  gas  has  no  further 
effect,  but  the  reaction  rate  is  not  reduced  to  zero. 
The  actual  reaction  rate  is  proportional  to  the  surface 
area  of  the  wire  and  inversely  proportional  to  the 
volume  of  the  vessel.  The  reduced  rates  (in  nun. 
per  min.)  at  1000°  and  300  mm.  initial  pressure  for 
platinum,  platinum-rhodium,  tungsten,  and  gold 
(two  samples)  are  9*6,  5*5,  5*0,  10*5,  and  9-0,  respect¬ 
ively.  From  a  consideration  of  the  variation  of  f25 
and  im  with  the  initial  pressure  it  is  concluded  that 


the  reaction  is  bimolecular,  but  it  is  necessary  to 
show  why  the  apparent  order  approaches  unity  at 
high  pressures.  A  number  of  possibilities  are  dis¬ 
cussed,  and  it  is  suggested  that  the  mechanism  involves 
the  reaction  of  a  molecule  in  the  gas  phase  with  an 
activated  molecule  adsorbed  on  the  wire.  In  support 
of  this,  it  is  found  that  the  number  of  molecules 
striking  the  wire  is  always  proportional  to  the  press¬ 
ure,  whilst  the  number  on  the  wire  is  at  low  pressures 
proportional  to  the  pressure  and  at  high  pressures 
constant.  A  remarkable  similarity  is  found  between 
the  different  metals  in  respect  of  the  relation  between 
the  reaction  rate  and  pressure,  the  heat  of  activation, 
and  the  absolute  rate  of  reaction.  Examination  of 
the  molecular  statistics  of  the  reaction  indicates  that 
collisions  between  molecules  from  the  gas  and 
adsorbed  molecules  are  inelastic,  with  a  duration  of 
10~G — JQ-8  scc>  L.  L.  Rircumshaw. 

Ceria-thoria  catalysts.  A.  R.  Goggs  (J.C.S., 
1928,  2667- — 2669 ;  cl  Swan,  A.,  1924,  ii,  400).— The 
influence  of  mixed  eeria-thoria  catalysts  on  the  com¬ 
bustion  of  carbon  monoxide  has  been  studied.  The 
rate  of  formation  of  carbon  dioxide  attains  a  maximum 
with  mixtures  containing  0*96%  of  ceria.  The  catalyst 
which  Swan  had  found  to  be  the  most  efficient  for  the 
oxidation  of  hydrogen  is,  therefore,  also  the  most 
efficient  for  the  oxidation  of  carbon  monoxide. 

F.  J.  Welkins. 

High-voltage  arcing  and  alternating-current 
electrolysis.  J.  W.  Shipley  and  C.  F.  Goo  dev  ic 
(Trans.  Roy.  Soc.  Canada,  1928,  [iii],  22,  III,  87— 
102;  cf.  R.,  1927,  633).— The  rate  of  decomposition 
of  boiling  alkaline  solutions  by  voltages  of  110 — 
2100  volts,  applied  to  steel  wire  electrodes,  depends 
chiefly  on  the  rate  of  consumption  of  electrical  energy 
and  is  independent  of  Faraday Js  law  and  the  law  of 
alternating- current  electrolysis.  It  increases  with  the 
diameter  of  the  electrodes.  Arcing  does  not  occur 
with  low  currents,  and  at  high  voltages  commences  at 
a  definite  current  varying  inversely  as  the  potential 
between  the  electrodes.  At  constant  voltage  arcing 
commences  at  a  current  density  which  falls  with 
increase  in  the  electrode  diameter.  The  principal 
factor  is  the  potential  gradient  near  the  electrodes. 
Up  to  220  volts,  arcing  which  occurs  at  atmospheric 
pressure  can  be  suppressed  by  raising  the  pressure. 
The  high  temperature  reached  in  the  arc  is  mainly 
responsible  for  the  decomposition.  C.  W.  Gibby. 

Preparation  of  potassium  ferricyanide  without 
the  use  of  a  diaphragm  ;  effect  of  superimposed 
alternating  current.  BL  Paweok  and  P.  Hinson 
(Z.  Elektrochem.,  1928,  34,  684 — 696) . — Attempts 
were  made  to  prevent  cathodic  reduction  in  the 
electrolytic  preparation  of  potassium  ferricyanide  by 
reducing  the  current  density  and  using  a  cathodic 
diaphragm.  A  large  number  of  substances  were 
employed  as  diaphragms,  but  in  no  cause  was  any 
permanent  effect  observed.  The  results  indicate  that 
ammonium  tungstate  could  be  used  successfully  in 
other  oxidation  processes.  Cathodic  reduction  may 
be  largely  prevented  by  means  of  a  diaphragm  formed 
mechanically  on  the  cathode — e.p.,  a  layer  of  cement 
or  gypsum— and  similar  results  are  obtained  by  the 
use  of  a  superimposed  alternating  current.  The 
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influence  on  the  current  efficiency  of  the  cathode 
material,  the  cathodic  current  density,  the  ratio  of 
direct  to  alternating  current,  and  the  frequency  has 
been  studied  in  detail,  and  the  results  are  tabulated. 
Solid  potassium  ferri cyanide  may  be  obtained  by  the 
electrolysis,  without  a  diaphragm,  of  saturated  ferri- 
cyanide  solution  saturated  with  potassium  ferro- 
cyanide,  using  direct  current  and  a  high  current 
density.  The  use  of  a  superimposed  alternating 
current  or  of  a  cathode  envelope  (e.gr,,  a  tile  casing) 
results  in  a  higher  yield.  L.  L.  Bhicumshaw. 

Electrolytic  oxidation  of  formaldehyde  in 
alkaline  solution.  E.  Muller  and  S.  Ta  keg  ami 
(Z.  Elektrochem.,  19*28,  34,  704 — 713). — A  study  has 
been  made  of  the  relations  between  anode  potential 
and  current  density  in  the  electrolysis  of  a  24% 
formaldehyde  solution  mixed  with  an  equal  volume 
of  2AT-  or  427-sodium  hydroxide  solution,  using  as 
anode  material  smooth  or  spongy  platinum,  palladium, 
rhodium,  gold,  and  silver.  The  current-potential 
curves  are  all  similar  in  form.  They  exhibit  first  a 
current  rise  at  a  low  potential,  a  few  tenths  of  a  volt 
above  the  hydrogen  potential,  terminating  at  a 
definite  current  strength.  The  polarising  potential 
being  kept  constant,  the  anode  rises  more  or  less 
rapidly  to  a  higher  potential  with  simultaneous 
decrease  of  the  current  strength,  and  on  increasing 
the  polarising  potential,  a  second  current  rise  occurs 
in  the  high  potential  region.  Quantitatively,  three 
differences  are  shown  :  (1)  the  current  density  at 

which  the  jump  takes  place  is  different  for  different 
smooth  metals ;  (2)  the  first  rise  is  steeper  and  leads 
to  higher  current  densities  for  spongy  electrodes  than 
for  smooth ;  (3)  on  the  first  rise  a  marked  evolution 
of  hydrogen  occurs  with  gold  and  silver,  a  slight 
evolution  with  rhodium  and  palladium,  and  no 
evolution  with  platinum.  Experiment  showed  that, 
in  the  high  potential  region,  the  products  of  electro¬ 
lysis  were  both  formic  and  carbonic  acids,  but  that 
in  the  low  potential  region,  no  carbon  dioxide  wTas 
formed  with  any  of  the  metal  anodes.  The  following 
reactions  evidently  occur  in  the  low'  potential  region  : 
(i)  H’OHO + Ho0 + 2  faradays — H-C0oH+ 2H’ ;  and  (ii) 
2H*CH0+2H20+2  faradays = H2 + 2H>  C02H  -f-  2H* . 
With  gold  and  silver  anodes,  mainly  (ii)  takes  place, 
with  palladium  and  rhodium  mainly  (i),  and  with 
platinum  (i)  only.  Process  (i)  is  favoured  by  a  rise  in 
the  current  density,  and  at  constant  potential  the 
ratio  (ii) /(i)  decreases  with  time.  The  significance  of 
these  results  is  discussed,  with  special  consideration 
of  the  catalytic  action  of  finely-divided  metals  on  the 
decomposition  of  formaldehyde.  A  theory  is  devel¬ 
oped  to  explain  the  observed  phenomena,  based  on 
the  supposed  adsorption  of  glycol  ions  on  the  elec¬ 
trode  surface  (cf.  Muller  and  Hindemith,  this  vol., 
377).  L.  L.  Bircumshaw. 

Co-deposition  of  copper  and  graphite.  C.  G. 
Fink  and  J.  D.  Prince.— See  B.s  1928,  822. 

Electro-deposition  of  aluminium,  D.  B. 
Keyes,  S.  Swann,  jun.,  W.  Klabxjnde,  and  S.  T, 
Schicktanz. — See  B.,  1928,  882. 

Porosity  of  electro-deposited  chromium.  E,  M. 

Baker  and  A.  M.  Rente.— See  B.,  1928,  819, 


Steel  anodes  for  chromium  plating.  E.  M. 
Baker  and  E.  E.  Pettibone. — See  B.,  1928,  823. 

Causes  and  prevention  of  pitting  in  electro- 
deposited  nickel,  D.  J.  Macnaughtan  and  A.  W. 
Mothers  all— See  B.,  1928,  823. 

Velocity  of  photochemical  reactions,  J. 
Perrin  and  (Mlle.)  Ohoucrottn  (Compfc.  rend.,  1928, 
187,  697 — 698). — The  authors5  method  (A.,  1926, 
884,  885)  is  used  to  show  that  the  lawr  of  mass  action 
holds  only  for  those  photochemical  reactions  in  which 
feebly  or  non -fluorescent  reagents  are  involved  (e.g., 
the  atmospheric  oxidation  of  indigo-carmine  in 
ammonium  oxalate  by  violet  light,  and  the  oxidation 
of  lielianthin  in  oxalic  acid  and  ammonium  oxalate). 
This  is  explained  by  the  dependence  on  the  concen¬ 
tration  of  the  mean  life  in  the  activated  state  of  a 
molecule  of  a  fluorescent  substance.  J.  Grant, 

Sensitised  photolysis.  E.  Baur  (Z.  Elektro¬ 
chem.,  1928,  34,  595—598). — A  summary  of  the 
results  previously  obtained  by  the  author  and  his 
co-workers  in  this  field.  S.  K.  Tweedy. 

Photochemical  ozonisation  and  its  relation  to 
the  polymerisation  of  oxygen.  0.  R.  Wulf  (J, 
Amer.  Chem.  Soc.,  1928,  50,  2596—2604;  cf.  this 
voh,  7 20) . — Evidence  is  given  that  04  is  the  absorbing 
molecule  in  the  photochemical  ozonisation  of  oxygen 
at  2530  A.  and  2070  A.  From  Warburg’s  absorption 
data  (A.,  1916,  ii,  526),  and  assuming  the  absorption 
to  be  proportional  to  the  number  of  04  molecules 
present,  the  equilibrium  constant  p0l2/Po«  is  calculated 
to  be  1*2  g./c.c.,  in  tolerable  agreement  with  Lewis’ 
computations  from  magnetic  data  (A,,  1924,  ii,  811), 
The  molal  absorption  coefficient  of  04  for  the  above 
w~ave- length  hand  is  estimated  to  be  1*1  x  104  cm.2/moh 

S.  K.  Tweedy. 

Reaction  between  bromine  and  hydrogen  in 
light  of  different  wave-lengths,  W.  Jgst  (Z. 
physikal,  Chem.,  1928,  134,  92 — 96). — Preliminary 
experiments  on  the  reaction  between  hydrogen  and 
bromine  illuminated  by  light  of  wave-length  corre¬ 
sponding  with  the  region  of  the  bromine  spectrum 
showing  absorption  bands  and  with  that  corresponding 
with  the  continuous  spectrum  show'  that  the  velocity 
coefficient  is  of  the  same  order  of  magnitude  in  the 
tw'o  cases.  L.  S.  Theobald. 

Light  reaction  between  ferric  chloride  and 
oxalic  acid*  (Erl.)  G.  Kornfeld  [with  E.  Mencke] 
(Z.  Elektrochem.,  1928,  34,  598—601). — The  velocity 
is  proportional  to  the  square  root  of  the  intensity  of 
the  light  in  the  blue,  green,  and  violet  and,  within 
limits,  is  independent  of  the  concentration  of  the 
reagents.  The  velocity  varies  with  time  and  con¬ 
verges  rapidly  towards  zero.  Addition  of  ferrous 
sulphate  retards  the  reaction  at  a  rate  proportional 
to  the  concentration  of  the  added  salt.  The  equation 
x=^1(l  —  e“^)y '//fej  holds,  where  x  is  the  concen¬ 
tration  of  ferrous  ion  formed  and  1  the  intensity  of 
the  light.  Mechanisms  are  suggested  for  the  reaction, 

S.  K.  Tweedy. 

Highly  attenuated  flames.  I.  H.  Beutler  and 
M.  P6lanyi  (Z.  physikal.  Chem,,  1928,  B,  1,  3—20),— 
See  this  vol.,  491. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


1339 


Highly  attenuated  flames.  II.  Nozzle  flames. 
Increase  of  light  emission  with  increasing  partial 
pressure  of  sodium  vapour.  S.  von  Bogdan dy 
and  M.  P6lanyi  (Z.  physikaL  Chem.,  1928,  B,  1, 
21—29;  cf.  this  vol.,  491). — If  the  apparatus  prev¬ 
iously  employed  is  altered  in  such  a  way  that  the 
halogen  or  halide  vapour  streams  through  a  nozzle 
into  the  tube  through  which  an  excess  of  sodium 
vapour  is  passing,  the  amount  of  light  emitted  due  to 
eh emi luminescence  is  found  to  increase  with  increasing 
pressure  of  sodium  vapour  through  the  range  0*5  X 10"3 
to  lx  1G~2  mm.  For  chlorine  it  increases  from  0*5 
to  30%  of  the  theoretical,  for  bromine  from  2  to  18%, 
and  for  mercuric  chloride  from  1  to  7%.  The  mer¬ 
curic  chloride  curve  showing  increase  of  light  emission 
with  partial  pressure  of  sodium  appears  to  reach  a 
maximum  at  a  pressure  of  about  3xl0“3  mm.,  but 
no  such  maximum  is  obtained  with  the  halogens, 
although,  at  a  certain  point,  the  curve  becomes  less 
steep.  The  following  reactions  are  supposed  to  take 
place  :  (1)  In  the  alkali  metal  vapour  and  halogen 
the  primary  reaction  is  Na+CU=NaCl+Cl,  followed 
by  the  reaction  Na+Cl=NaCl,  taking  place  on  the 
walls  of  the  tube,  and  the  reaction  Na2+Cl=NaCl+Na 
which  produces  light,  in  the  gaseous  phase.  (2)  In 
the  alkali  metal  vapour  and  volatile  halogen  salt, 
e.g.}  mercuric  chloride,  the  primary  reaction  is 
Na+Hg012— NaCi+HgCl  and  the  secondary  one 
Na+HgCJ==NaCI+Hg.  On  the  assumption  that 
light  is  excited  when  a  sodium  atom  strikes  a  freshly- 
formed  sodium  chloride  molecule  rich  in  energy,  the 
light  thus  emitted  should  increase  proportionately  to 
the  pressure  of  sodium  vapour,  as  long  as  the  mean 
free  path  between  sodium  chloride  molecules  and 
sodium  atoms  is  greater  than  the  dimensions  of  the 
tube.  When  the  reverse  conditions  are  reached  the 
light  emission  approaches  a  limiting  value  as  in  the 
ease  of  mercuric  chloride.  The  continued  rise  at  a 
slower  rate  in  the  case  of  the  halogen  curve  is  clue  to 
the  increase  in  the  molecular  concentration,  Na2,  of 
the  sodium  vapour  with  increasing  pressure,  since  the 
light-exciting  reaction  in  the  gas,  Na2+Cl==NaCl+Na, 
is  increasingly  favoured  in  contrast  to  the  reaction 
taking  place  on  the  walls  of  the  tube  without  light 
emission.  M.  S.  Burr. 

Highly  attenuated  flames.  III.  Sodium- 
chlorine  flame.  Evidence  for  and  analysis  of 
the  reaction  and  luminosity  mechanism.  Both 
reaction  types.  Survey  of  the  whole  work.  M. 
Polanyi  and  G.  Schay,  IV.  Sodium-iodine 
flame.  V.  Sodium-mercuric  chloride  flame. 
H.  Ootuka  and  G.  Schay  (Z.  physikaL  Chem.,  1928, 
B,  1,  30—81,  62—67,  68—73 ;  cf.  preceding  abstract). 
—III.  The  suggested  difference  in  mechanism  between 
the  two  types  of  reaction,  sodium  with  halogen  and 
sodium  with  halide  (Joe.  ciL),  is  confirmed  by  certain 
experimental  observations.  In  type  1  the  curve  of 
distribution  of  light  emission  along  the  tube,  when 
the  flame  burns  at  the  nozzle,  is  much  broader  than 
the  precipitation  curve  of  solid  halide;  superheating 
of  the  reaction  zone  reduces  the  light  to  a  small  frac¬ 
tion  ;  the  increase  of  light  emission  is  relatively  more 
rapid  than  the  increase  in  partial  pressure  of  sodium 
vapour ;  and  in  presence  of  hydrogen  hydrogen  chloride 


is  formed.  In  type  2,  on  the  other  hand,  the  light 
curve  for  the  nozzle  approximates  more  closely  to  the 
precipitation  curve ;  superheating  of  the  reaction 
zone  has  no  effect;  increase  of  light  emission  is 
relatively  slower  than  increase  in  partial  pressure  of 
sodium  vapour ;  and  in  presence  of  hydrogen  no 
hydrogen  chloride  is  formed.  The  presence  of  nitro¬ 
gen  has  an  extinguishing  action  on  the  excited  light 
in  the  sodium-chlorine  flame.  The  reduction  of  light 
by  superheating  follows  an  exponential  law.  The 
effect  is  due  to  the  dissociation  of  the  sodium  molecule, 
.From  the  data  the  heat  of  dissociation  is  calculated 
to  be  18^2  kg.-cal.,  and  the  dissociation  constant  at 
600°  Abs.  approximately  3  X  !03  at  a  pressure  of  1  bar. 
The  IE  true  light  emission,”  which  gives  the  probability 
o  that  a  sodium  chloride  .molecule  formed  by  the 
elementary  process  Na2+Cl==NaCl+Na  emits  light 
by  collision  with  a  sodium  atom,  is  9*7—1,  which 
indicates  that  a  considerable  portion  of  the  chemical 
energy  is  transformed  into  vibrational  energy.  The 
velocity  coefficient  for  the  reaction  Na2+ Cl =NaCl  + 
Na,  when  c=0*7,  is  calculated  to  be 

IV.  When  iodine  is  substituted  for  chlorine  similar 
results  are  obtained.  The  “  true  light  emission  ”  of 
the  elementary  process  Naa+I=NaI+Na  in  sodium 
vapour  is  0-3 — 0*5.  The  velocity  coefficient  of  this 
reaction  is  5  x  10~8,  The  heat  of  dissociation  of  the 
sodium  molecule,  calculated  from  the  suppression  of 
light  by  superheating,  is  of  the  same  order  as  calculated 
from  the  data  of  the  sodium-chlorine  flame. 

V.  For  the  sodium-mercuric  chloride  flame  with¬ 
out  nozzle  the  velocity  coefficient  of  the  primary 
reaction  Na+HgCla=NaCl+HgCl  is  approximately 
T5  X  1(H  and  for  the  secondary  reaction  Na+HgOl— 
NaCI+Hg,  deduced  from  the  nozzle  flame,  it  is 
I  X  10“7,  In  the  flame  without  nozzle  the  position  of 
the  light  maximum  relatively  to  the  precipitate 
maximum  can  be  calculated  from  the  dependence  of 
light  emission  on  the  pressure  of  sodium  vapour. 
For  mercuric  chloride  c  m  0*11.  M.  S.  Burr. 

Photolysis  of  medium-free  silver  bromide. 
Determination  of  silver.  H,  Kisser  {Z,  wiss. 
Phot.,  1928,  26,  1—45).— Darkened  silver  halide  con¬ 
sists  of  colloidal  silver  in  a  medium  of  silver  halide. 
To  determine  the  elementary  silver,  the  photographic 
layer  is  washed  into  a  flask  and  shaken  with  alkaline 
thiosulphate  for  20  min.  in  the  dark,  when  the  halide 
dissolves.  The  precipitate  is  then  collected  and 
ignited  wet.  This  method,  however,  may  be  in  error 
up  to  50%  unless  the  proper  conditions,  which  are 
here  investigated,  are  observed. 

The  silver  bromide  used  was  prepared  by  slowly 
adding  13*25  e.e.  (f.e.,  a  very  slight  excess)  of  22^-silver 
nitrate  solution  (cold)  to  400  c,e.  of  0*0667iV'-potassium 
bromide  solution  at  83°;  10  e.e,  of  water  were  added, 
the  liquid  was  stirred  until  the  supernatant  layer 
cleared,  and.  the  whole  heated  at  the  b.  p.  for  15  ruin, 
with  constant  stirring.  Finally  it  was  filtered,  the  pre¬ 
cipitate  washed  with  400  c.e.  of  cold  water,  and  spread 
out  into  a  thin  layer.  By  this  method  the  presence 
of  excess  of  silver  or  bromine  ions  in  the  bromide  was 
avoided.  The  analysis  of  the  darkened  bromide  must 
be  carried  out  immediately  after  exposure ;  others  ise 
the  silver  partly  redissolves  as  silver  halide  under  the 
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joint  action  of  the  halogen  ions  and  the  atmospheric 
oxygen  present,  this  recombination  being  accelerated 
by  the  presence  of  potassium  bromide,  A  positive 
error  occurs  owing  to  the  formation  of  silver  sulphide 
and  a  negative  one  owing  to  incomplete  coagulation 
of  the  colloidal  silver  in  the  thiosulphate  solution ;  the 
sulphide  error  is  the  larger,  however,  and  by  subtract¬ 
ing  10%  from  the  weight  of  the  total  precipitate  after 
ignition  the  correct  silver  value  is  obtained.  The 
quantity  of  silver  sulphide  in  the  precipitate  (before 
ignition)  was  determined  by  washing  with  dilute  nitric 
acid  (33  vol.-%)  for  1  hr.,  when  the  silver  was  select¬ 
ively  dissolved.  The  proportion  of  sulphide  decreases 
as  the  amount  of  pkotolytically-formed  silver  increases; 
it  increases  with  the  time  of  fixing  and  also  with  the 
amount  of  thiosulphate  solution,  which  must  there¬ 
fore  be  kept  at  the  minimum  which  will  effect  dis¬ 
solution.  For  very  small  precipitates  the  method  fails, 
as  the  proportion  of  sulphide  is  so  large.  The  entrance 
of  carbon  dioxide  {e.g.,  during  shaking)  into  the  thio¬ 
sulphate  solution  accelerates  the  formation  of  sulphide 
only  very  slowly.  The  peptisation  of  the  silver  is 
increased,  by  gelatin  and  decreased  by  electrolytes, 
€,y,  ammonium  acetate. 

The  formation  of  silver  sulphide  is  due  to  the 
adsorption  of  the  sodium  silver  thiosulphate  on  the 
silver  sol,  which  accelerates  the  decomposition  of  the 
thiosulphate ;  where,  however,  the  sol  concentration 
is  large  (t.e.,  small  volume  of  thiosulphate),  the 
colloidal  particles  are  so  close  that  the  adsorption 
forces  bring  about  coagulation. 

The  quantum  efficiency  for  blue  light  (500 — 400  pp) 
was  determined  for  different  times  of  exposure  to 
light  of  436  pa,  the  absorption  being  calculated  from 
reflexion  measurements  owing  to  the  thickness  of  the 
layer.  For  short  exposures  the  quantum  efficiency  is 
approximately  unity  for  silver  bromide  in  sodium 
nitrite  as  acceptor,  and  Th — ■  in  water.  For  green 
and  red  light  with  unexposed  silver  bromide  the 
absorption  values  are  independent  of  the  presence  of 
sodium  nitrite,  wdiieh  must  therefore  be  a  true 
acceptor.  For  longer  exposures  the  fall  of  quantum 
efficiency  and  the  yield  of  silver  decrease  to  an  extent 
depending  on  the  form  of  the  precipitate  and  thus  on 
its  preparation.  S.  J.  Gp.egg. 

Photochemistry  of  silver  halides.  III. 
Relation  between  the  gravimetrically  deter¬ 
mined  silver  and  the  lowering  of  sensitivity 
caused  by  dichromate-sulphuric  acid  reagent 
with  subsequent  chemical  and  primary  and 
secondary  physical  development,  H.  H.  Schmidt 
(Z.  wiss.  Phot.,  1928,  26,  86 — 95) . — According  to 
Luppo-Cramer  (ef.  <£  GrundL  d.  Negativerfahren, 
3rd  ed.,  9)  highly  sensitive  emulsions  contain  more 
14  silver  nuclei ?f  or  sensitivity  centres,  which  might 
be  thought  to  be  connected  with  the  gravimetrically 
determined  excess  of  silver  ions  which  always  exists  in 
the  emulsion  layer  after  decomposition  with  nitric  acid . 

To  test  this,  the  sensitivity  changes  of  a  control 
plate  washed  in  conductivity  water  and  of  a  plate 
washed  in  a  dilute  solution  of  sulphuric  acid  and 
potassium  di  chromate,  respectively  (both  plates 
unsensitised),  were  compared,  the  plates  being  dried, 
exposed,  and  developed  under  identical  conditions. 


The  sensitivity  of  the  dichromate  plate  was  reduced 
with  chemical  and  primary  physical  development  to 
an  extent  independent  of  the  gravimetrically  deter¬ 
mined  silver  values,  but  bearing  a  direct  relationship 
to  the  sensitivity.  This  must  be  a  development 
phenomenon,  for  with  secondary  physical  develop¬ 
ment  (i.e.}  development  after  fixing)  the  dichromate 
treatment  produces  no  reduction  of  sensitivity,  which 
disproves  the  view  that  the  dichromate  destroys  the 
sensitivity  centres. 

No  accurate  method  is  yet  available  for  the  deter¬ 
mination  of  the  excess  of  silver  in  sensitised  plates. 
Treatment  with  dichromate  has  the  same  effect  on 
plates  sensitised  with  acid  dyes  as  on  unsensitised 
plates  of  high  sensitivity,  but  with  plates  sensitised 
with  basic  dyes,  the  dichromate  causes  great  reduction 
in  sensitivity  for  all  three  forms  of  development. 
This  is  due  to  the  decomposition  of  the  complex 
compounds  of  the  silver  halide  with  the  basic  dye 
which  are  much  less  stable  towards  dichromate  than 
the  silver  compounds  of  the  acid  dye. 

S.  J.  Gregg, 

Formation  of  the  photographic  latent,  image, 
S.  E.  Sbjsfpakd.— See  B.,  1928,  837. 

Photochemical  studies.  I.  J.  Houbex  and 
W.  Fischer  (Arb.  bioL  Reichsanst.  Land-  u.  Forst- 
wirtsch.,  1928,  15,  601—608;  Chem.  Zentr,,  1928,  i, 
2486). — Photochemical  decomposition  of  water  into 
hydrogen  and  hydrogen  peroxide,  or  synthesis  of 
formaldehyde  from  carbon  dioxide  and  water,  could 
not  be  detected.  Formaldehyde  in  ultra-violet  light 
affords  strongly  reducing  substances  (pentoses) ; 
methyl  alcohol  and  potassium  nitrite  produce  form- 
hydroxamie  acid,  which  is  rapidly  decomposed  by 
formaldehyde  in  light.  Neither  purine  substances 
nor  cc- amino -acids  were  detected.  Instead  of 
alkaloids,  which  Baly  claims  to  have  isolated,  alkyl- 
amines  giving  the  usual  alkaloid  reactions  were 
obtained.  A,  A.  Eldridge* 

Action  of  light  on  acetylene.  H.  Reinicke  (Z. 
angew.  Chem.,  1928,  41,  1 144 — 1 146) An  apparatus 
is  described  for  the  study  of  the  action  of  light  on 
acetylene.  HempeFs  apparatus  cannot  be  used. 
Carefully  dried  and  purified  acetylene  was  unchanged 
in  sunlight  or  in  daylight  either  in  glass  or  quartz 
vessels.  Polymerisation  occurs  if  the  gas  is  exposed 
to  the  light  from  a  mercury  lamp,  but  only  radiation 
of  wave-length  less  than  300  pp  is  active.  'Polymeris¬ 
ation  occurs  easily  at  atmospheric  pressure  as  well  as 
at  higher  pressures,  and  also  at  the  ordinary  temper¬ 
ature.  Oxygen  and  moisture  hinder  the  process,  in 
the  latter  case  aldehyde  being  formed.  A.  J.  Mee. 

Action  of  X-rays  on  chloroform  and  analogous 
compounds.  P.  Gunther,  H.  JD.  von  dee  Horst, 
and  G>  Cronheoi  (Z.  Elektrochem.,  1928,  34,  616— 
625). — Chloroform  produces  hydrogen  chloride  in 
yields  proportional  to  the  radiated  energy ;  in  the 
presence  of  moisture  hypochlorous  acid  is  also  pro¬ 
duced.  From  dry  carbon  tetrachloride  small  yields 
of  chlorine  are  obtained,  acids  being  produced  also 
if  water  is  present.  Very  small  yields  of  acids  are 
obtained  from  mixtures  of  carbon  tetrachloride  or 
chloroform  with  petroleum  and  hexahydrobenzene ; 
a  reaction  appears  to  occur  between  petroleum  and 
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carbon  tetrachloride.  Hard  rays  are  the  most  active. 
Other  liquids  were  also  used  and  numerous  experi¬ 
ments  are  described  in  which  iodoform  in  various 
solvents  was  exposed  to  X-rays  (ef.  Bainneister  and 
Glocker,  A.,  1921,  ii,  307).  ‘  S.  K.  Tweedy. 

Influence  of  light  on  coloured  [cotton]  fabric. 

(Miss)  E.  Hibbebt. — -See  B.,  1928,  854. 

Syntheses  with  radiant  energy.  II.  Photo¬ 
synthesis  of  app-triphenyl-lactie  acid.  R.  be 
Fazi  (Atti  II  Cong.  Naz.  Chim.  Pur  a  Appl.,  1926, 
1287—1292;  Chem.  Zentr.,  1928,  i,  2174) -Phenyl- 
acetic  acid  (26  g.),  benzophenone  (30  g.),  and  anhy¬ 
drous  benzene  (30  g.)  were  irradiated  for  112  days 
in  a  tube  attached  to  a  U-fcube  containing  calcium 
oxide.  Crystals  (0*f5 — 2*5  g.)  of  ajB^-triphenyl-lactic 
acid  were  deposited  from  the  solution  which  had 
become  orange-yellow,  and  also  contained  a  small 
quantity  of  oil,  b.  p.  318 — 322%  and  a  viscous  oil, 
phenylaeetic  acid  (21-5,  24-5  g.)  and  benzophenone 
(26,  28  g,).  Irradiation  of  the  above  mixture  in  a 
silica  tube  with  a  mercury  lamp  for  106  hrs.  gave  no 
triphenyl- lactic  acid  and  only  traces  of  carbon 
dioxide;  irradiation  with  a  2000  c.  p.  Os  ram  lamp, 
however,  produced  abundant  quantities  of  these 
substances.  Exposure  of  phenylaeetic  acid  alone 
in  anhydrous  benzene  to  sunlight  (6  months)  gave 
little  carbon  dioxide  (more  in  presence  of  uranium 
acetate)  and  a  little  yellow  oil ;  exposure  at  25  cm. 
distance  to  a  2000  e,  p.  Osram  lamp  resulted  in  the 
evolution  in  24  hrs.  of  detectable  quantities  of  carbon 
dioxide,  in  280  hrs.  of  fairly  large  quantities,  and 
crystals,  m,  p.  51—52°,  probably  s-d ipheny  lethane . 

A.  A.  Eldbidge. 

Action  of  light  on  celluloid  stained  with  mala¬ 
chite-green.  (Lord)  Rayleigh  (Nature,  1928, 127, 
645— 646).— The  conversion  of  celluloid  stained  with 
malachite-green  into  a  material  transmitting  only 
deep  red  and  infra-red  rays  by  exposure  to  sunlight 
can  be  effected  also  by  heating.  The  change  is  due 
to  a  specific  reaction  of  the  cellulose  nitrate  con¬ 
stituent.  A.  A.  Eldbidge. 

Activation  of  hydrogen  in  silent  discharge.  I. 
G.  M,  Schwab  and  F,  Seufeeling  (Z.  Elektroehem., 
1928,  34,  654 — 657 ) . — Experiments  are  described 
which  indicate  that  in  the  silent  discharge  hydrogen 
at  50  rom.  forms  one  form  or  other  of  active  hydrogen. 
When  sulphur  is  absent,  the  active  hydrogen  contains 
only  one  tenth  of  the  amount  of  hydrogen  sulphide 
which  is  formed  when  sulphur  is  present.  An 
accurate  micrometric  method  of  determining  the 
amount  of  hydrogen  sulphide  in  the  hydrogen,  by 
collecting  the  gas  in  a  capillary  U-fcube,  is  described. 

*  S.  K.  Tweedy. 

Purification  of  helium.  J.  W.  Cook  (Physical 
Rev..  1927,  [ii],  29,  920). — Up  to  its  saturation 
capacity,  activated  coconut  charcoal  completely 
removed  air  at  —78°  A.  A.  Eldribge. 

Helium,  II.  Employment  of  sensitive  helium 
tests  in  questions  of  the  transformation  of  the 
elements.  F,  Paneth  and  K.  Peters  [with  H. 
Gehlen  and  P.  L.  Gunther]  (Z.  physikal.  Chem., 
1928,  B,  1,  170 — 191). — A  method  previously 
described  for  the  detection  and  measurement  of 
4  E 


quantities  of  helium  of  the  order  of  10~10  c.c.  (this  voL, 
858)  has  been  used  to  test  the  possibility  of  the 
formation  of  helium  artificially,  from  other  elements, 
under  various  conditions  such,  as  bombardment  of 
potassium  salts  by  cathode  rays,  passage  of  an 
electric  discharge,  with  or  without  electrodes,  through 
hydrogen  or  compounds  of  hydrogen,  and  action  of  (J- 
and  y- rays  on  water  and  mercury.  When  precautions 
are  taken  to  exclude  the  possibility  of  the  entry  of 
air,  or  the  diffusion  of  helium  from  the  air  through 
hot  glass,  or  the  escape  of  helium  occluded  in  glass, 
no  helium  in  quantity  larger  than  ltP10  c.c,  is  obtained 
by  these  methods.  Experiments  on  the  spontaneous 
production  of  helium  in  potassium  and  beryllium 
salts  have  not  definitely  excluded  the  possibility  that 
this  may  take  place,  M.  8,  Burr. 

Complex  lithium,  iron,  and  nitrogen  com¬ 
pound.  W.  Fean ke nbukger,  L.  Andrussov,  and 
F.  Burr  (Z.  Elektroehem,,  1928,  34,  632—837).— 
Nitrogen  is  reversibly  absorbed  by  a  heated  mixture 
of  iron  and  lithium  nitride  with  the  formation  of  a 
greyish-black  crystalline  compound,  Li3N,FeN,  or 
Li3[FeIirN2].  An  X-ray  powder  photograph  of  the 
compound  is  given.  The  compound,  which  decom¬ 
poses  in  water  to  black  micro-crystalline  iron  oxide 
and  ammonia,  has  a  heat  of  formation  of  22, 600 ± 
2300  g.-eah/mol.  Magnetic  observations  are  also 
recorded .  Absorption  of  nitrogen  occurs  when  the 
iron  is  replaced  by  nickel  or  cobalt,  but  not  when 
replaced  by  osmium.  The  contradictory  results 
obtained  in  the  previous  investigations  of  the  absorp¬ 
tion  of  nitrogen  by  iron  are  explained  on  the  basis  of 
the  varying  surface  structure  of  the  latter. 

S.  K.  Tweedy. 

Composition  of  precipitate  obtained  by  the 
action  of  potassium  ferrocyanide  on  calcium 
salts  in  presence  of  acetic  acid.  I.  Tananaev 
(J.  Russ.  Phys.  Chem.  Soc,,  1928,  60,  905 — 908). — 
See  this  vol.,  852.  R.  Truszkowski. 

Reduction  of  barium  carbonate  by  aluminium. 
E.  F.  Linhorst  and  H.  Schlundt. — See  B.,  1928,  813. 

Basic  carbonates  of  zinc  and  cadmium.  T. 
Nishimura  and  T.  Yamamoto  (Bull.  Inst.  Phys. 
Chem .  Res.,  Japan,  1928,  7,  985 — 995). — Normal 
zinc  carbonate  when  prepared  at  a  low  temperature 
and  in  presence  of  carbon  dioxide  is  stable  when 
exposed  to  the  air,  but  if  air  be  bubbled  through  its 
aqueous  suspension  a  basic  carbonate  of  composition 
ZnO,0421CO2,nH2O,  believed  to  be  different  from 
5Zn0,2C02,3H20,  is  formed.  If  zinc  hydroxide  is 
allowed  to  absorb  carbon  dioxide  from  the  air, 
another  compound,  Zn0,G*363C02,mH20,  is  obtained. 

Cadmium  carbonate  is  stable  when  dry  or  wet, 
unless  it  is  prepared  at  a  low  temperature,  when  a 
temporary  decomposition  is  caused  by  bubbling  air 
through  its  aqueous  suspension.  Cadmium  hydr¬ 
oxide  absorbs  atmospheric  carbon  dioxide  rapidly 
up  to  0*78  mol.  C02  to  1  mol.  CdO,  and  then  the 
absorption  suddenly  slackens.  No  basic  cadmium 
carbonate  can  be  isolated,  F.  S.  Hawkins. 

Separation  on  iron  of  carbon  from  carbon 
monoxide  and  light  petroleum.  II.  Crystalline 
carhon  with  high  adsorptive  power.  IT.  Hofmann 
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(Ber„  1928,  61,  [B],  2183—2194;  cf.  this  vol.,  853).— 
The  isolation  of  crystalline  carbon  capable  of  activ¬ 
ation  (he,  ciL)  appears  contrary  to  the  observations 
of  Ruff  (A.,  1925,  ii,  192),  who  considers  this  property 
to  be  confined  to  amorphous  carbon.  The  presence 
of  amorphous  particles  in  the  author’s  specimens  is 
regarded  as  impossible,  since  carbon,  deposited  on 
iron  at  400°  or  520°,  does  not  show  any  discontinuity 
in  rate  of  oxidation  or  adsorptive  power  when  treated 
with  carbon  dioxide  until  two  thirds  of  the  material 
has  disappeared,  and  its  action  towards  boiling 
sulphuric  acid  and  mercury  sulphate  is  precisely 
similar  to  that  of  the  undoubtedly  homogeneous 
graphite,  retort  graphite,  and  lustre  carbon.  On  the 
other  hand,  non -homogeneous  carbons,  such  as  sugar 
and  ash  charcoal,  are  very  irregularly  oxidised.  The 
adsorptive  power  of  crystalline  carbon  must  be 
ascribed  to  its  loose  texture,  as  is  shown  by  the 
observation  of  slight  activity  in  lustre  carbon  deposited 
from  a  mixture  unusually  rich  in  light  petroleum  and 
in  carbon  obtained  from  Iron  penta carbonyl  and 
light  petroleum  at  900°.  Activation  does  not  depend 
on  sundry  amorphous  and  therefore  unoriented 
carbon  atoms,  but  on  the  surface  of  crystallites  com¬ 
posing  the  regular,  graphite  lattice.  With  large 
crystallites  the  active  surface  becomes  so  small  in 
relation  to  the  mass  of  carbon  that  adsorptive  power 
is  not  manifested  measurably.  This  is  the  case 
with  carbon  deposited  on  iron  at  900°,  and  particularly 
with  graphite ;  the  limiting  length  of  the  edge  of 
crystallite  is  estimated  to  be  ItH  cm.  Relow  this 
limit,  the  relative  extent  of  the  active  surface  is  so 
considerable  that  an  active  product  is  obtained  if  the 
carbon  can  be  so  loosely  deposited  that  the  surfaces 
of  the  crystallites  are  free  for  the  greater  part ;  this 
is  not  usually  the  case  with  retort  graphite  and  lustre 
carbon.  Activation,  for  example,  by  carbon  dioxide 
depends  on  the  removal  of  foreign  matter  already 
adsorbed  and  on  the  roughening  of  the  complete 
surface.  The  chemical  resistance  of  carbon,  also, 
depends  solely  on  the  surface  which  can  be  reached 
by  the  reagent  and  is  therefore  governed  by  the  size 
of  the  crystallites  and  the  closeness  of  packing.  The 
hardness  of  the  individual  crystallites  is  not  involved. 

H.  Ween. 

Reduction  of  carbonic  acid.  H.  Kautsky 
(Naturwiss.,  1928,  16,  204;  Ohem.  Zentr.,  1928,  i, 
2236) . — Carbaniidosiloxen,  from  carbon  dioxide  and 
amiuosiloxen,  when  in  contact  with  small  quantities 
of  _  oxygen  yields  hydrogen  cyanide,  the  oxygen 
being  taken  up  by  the  silicon  compound, 

A.  A.  Eldbidge. 

Reaction  between  nitrous  acid  and  hydrogen 
sulphide,  L.  S.  Bagster  (J.C.S.,  1928,  2631—2643  ; 
cf.  Divers,  ibid,,  1387,  51,  48).— The  products  of  the 
reaction  between  nitrous  acid  solution  and  hydrogen 
sulphide  are  mainly  nitric  and  nitrous  oxides  with 
the  former  in  excess  and  ammonia  and  hydroxyl - 
amine  with  the  latter  in  excess.  Only  when  the 
hydrogen  sulphide  concentration  is  very  small  does 
the  relative  proportion  of  sulphur  trioxide  become 
comparable  with  the  free  sulphur.  It  is  suggested 
that  the  primary  reaction  occurs  between  nitrous  acid 
and  a  sulphide  ion  to  form  hyponitrous  acid  when 
there  is  little  hydrogen  sulphide  present,  and  hydroxyl- 


amine  and  ammonia  when  the  concentration  of 
nitrous  acid  is  small. 

Hydrogen  sulphide  reduces  ammonium  nitrite  very 
slowly  to  ammonia.  The  reaction  rate  is  diminished 
by  addition  of  ammonium  sulphide  and  increased  by 
the  addition  of  polysulphide.  It  is  suggested  that 
the  former  acts  by  decreasing  the  hydrogen-ion 
concentration  and  therefore  the  concentration  of 
nitrous  acid  molecules,  whilst  the  latter,  owing  to  the 
greater  acidity  of  the  polysulphide  ion,  increases  the 
concentration  of  free  sulphide  ions.  F.  J,  Wilkins. 

Allotropic  modifications  of  phosphorus  ob¬ 
tained  at  high  temperatures  and  pressures. 
V.  Ipatiev  and  Y.  Nikolaiev  (J.  Russ.  Rhys. 
Ohem.  Soe.,  1928,  60,  885— 892).— Crystalline,  white 
phosphorus,  m.  p.  44*5°,  d  1*82,  is  obtained  by  heating 
yellow  phosphorus  with  benzene  at  below  200°  at 
70—80  atm.  in  an  inert  atmosphere.  Purple  phos¬ 
phorus,  ignition  point  210—240°,  d  1*93 — 2*05,  is 
obtained  in  crystalline  aggregates  by  heating  ordinary 
phosphorus  with  water  in  a  silver  tube  at  260—290° 
under  30 — 60  atm.  pressure.  Crystalline,  ruby- 
violet  phosphorus,  ignition  point  346°,  df  2*11,  is 
obtained  by  heating  phosphorus  with  lead  in  a  glass 
tube  filled  with  nitrogen  at  335°  and  165  atm. 
Crystalline,  black  phosphorus,  ignition  point  485— 
490°,  df  2*61 — 2*70,  is  prepared  by  heating  yellow 
phosphorus  in  nitrogen  for  4 — 5  days  at  300 — 350° 
and  ,90—250  atra.  At  higher  temperatures  all  the 
above  allotropes  pass  into  the  white  modification. 

R.  Truszkowski. 

Allotropic  modifications  and  solid  solutions  of 
phosphorus.  V.  J.  Nikolaiev  (J.  Russ.  Phys. 
Chera.  Soc.,  1928,  60,  1045— -1051).— Four  allotropes 
of  phosphorus  exist,  viz.,  white  phosphorus,  d $  T82, 
ignition  point  55°;  purple,  df  1*90,  i,  p.  200°;  ruby- 
red,  d\l  2*11,  L  p.  346°;  and  black,  dlm  2*70,  i.  p.  about 
490°.  At  d  intermediate  to  the  above  a  continuous 
series  of  solid  solutions  exists,  in  which  the  colours 
are  also  intermediate.  Red.,  phosphorus  is  a  solid 
solution  of  the  ruby-red  and  the  purple  forms,  whilst 
violet  phosphorus  consists  of  ruby-red  and  black 
phosphorus.  R,  Truszkowski, 

Preparation  of  phosphorus  thiochloride.  R. 

de  Fazi  (Atti  II  Corig.  Naz.  Ohim.  Pura  AppL,  1926, 
1293—1294;  Chera.  Zentr,  1928,  i,  2240).— 
Anhydrous  carbon  tetrachloride  (220  g.)  and  phos¬ 
phorus  pentasulphide  (250  g,)f  when  heated  for  2  hrs. 
in  a  sealed  tube  at  180—200°,  yield  the  compound 
PSC13  (150  g.).  A.  A.  Eldbidge. 

Action  of  an  electric  discharge  on  the  gaseous 
mixture  SO^+O,,,  J.  Maisin  (Bull.  Soe.  chim. 
Belg.,  1928,  37,  326 — 333). — Berthelot’s  experiments 
on  the  action  of  an  electric  discharge  on  a  mixture 
of  equivalent  quantities  of  sulphur  dioxide  and 
oxygen  have  been  repeated.  The  pressure  in  the 
apparatus  rapidly  falls  and  an  oil,  or  more  frequently 
an  opaque  solid,  is  formed  on  the  walls  of  the  dis¬ 
charge  tube.  The  product  Is  insoluble  in  sulphuric 
acid,  contrary  to  the  statement  of  Berthelot,  but 
dissolves  in  water  without  any  violent  reaction, 
forming  a  strongly  oxidising  solution.  The  substance 
does  not  fume  In  moist  air  and  is  relatively  stable. 
The  residual  gases  in  the  tube  give  the  reactions  of 
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the  sulphate  ion.  The  product  is  not  S207,  as 
suggested  by  Berthelot,  nor  is  its  behaviour  in  agree¬ 
ment  with  Meyer’s  view  (A.,  1922,  ii,  843)  that  it  is  a 
mixture  of  the  anhydrides  of  sulphuric  acid  and 
Caro’s  acid,  S03  and  SG4,  but  it  appears  to  be  a 
definite  compound,  S3011?  which  might  be  regarded 
as  a  mixed  anhydride  of  persulphurie  acid,  H2S208, 


and  Caro’s  acid,  H2So05. 


M.  S.  Burr. 


Sulphur  nitride.  II.  S.  A,  Voznesenski  (J. 
Russ.  Pkys.  Chem.  Soe.,  1928,  60,  1037—1044).— 
The  colour  reactions  given  by  sulphur  nitride,  M4S4, 
and  by  thiotrithiazyl  chloride,  N3S4C1,  in  various 
solvents  and  in  acid  and  alkaline  solutions  are  con¬ 
trasted,  The  latter  substance  reacts  with  hydro¬ 
chloric  acid  according  to  the  equation ;  2N3S4C1  + 
1 2Ho0 + 4HC1 = 2H2S30  fi+ 6NH4C1+ 2S  ;  with  water  : 
2N3S4G1+H20  — >  2  ( N H4) 2S30  e + 2N H4C1  -f  2S ,  and 


with  2%  sodium  hydroxide  solution :  3N3S4C1 

wNaOH+mH20  — >  2H,»S203+H,S0«. 

R  Trxjszkowski. 

Constitution  of  some  polyiMonates.  J.  A. 
Christiansen  (Z.  Elektrochem.,  1928,  34,  638— 
640). — p-Toluoyl  tri-,  tetra-,  pent  a-,  and  hex  a- 
thionates  were  prepared  (cf,  Troeger  and  Hornung,  A., 
1899,  i,  905),  and  their  X-ray  spectra  ( K  radiation), 
electric  moments,  and  mol.  wts.  (b.-p.  method) 
investigated.  Only  the  trithionate  had  the  accepted 
m.  p. ;  the  pentathionate  exists  in  two  modifications, 
m.  p.  183°  and  100°,  respectively.  The  m.  p.  of  the 
latter  form  rises  to  180°  on  keeping ;  the  compound 
is  precipitated,  together  with  sulphur,  by  heating 
the  hexathionate  with  acetic  acid  in  presence  of 
platinum.  The  m.  p.  of  the  hexathionate  (90s)  and 
the  tetrathionate  (114°)  indicate  that  these  com¬ 
pounds  may  be  mixtures  of  different  forms.  This 
isomerism,  and  also  the  electric  moment  data,  do  not 
support  the  classic  formulae  of  Elomstrand  and 
MendeMev.  The  data  do  not  suffice  to  determine 
whether  the  compounds  contain  poly  sulphide  or 
thiosulphate  linkings.  The  absence  of  colour  does 
not  support  the  former  constitution.  The  compounds 
are  associated  in  benzene  solution  (cf.  Aoyama, 
Kimura,  and  Mishina,  A.,  1927,  999). 

8.  K.  Tweedy. 

Co-ordination  compounds  of  qninqiie valent 
molybdenum  :  complex  thiocyanates,  R.  G. 
James  and  W.  Wardlaw  (J.C.8.,  1928,  2726—2739; 
cf.  A.,  1927,  1044), — By  the  interaction  of  aqueous 
solutions  of  the  compound  (NH4)2[MoOC1J  and 
ammonium  thiocyanate,  dihydrogen  molybdenum 
dioxytrithiocyanaie  has  been  prepared.  Similarly 
by  the  interaction  of  the  corresponding  salts  of  the 
type  R2[MoOC15]  the  thallous,  quhiolinium,  and 
pyridinvum  salts  have  been  isolated.  Further,  salts 
of  the  empirical  formula  R4[Mo203(CNS)8]  (where  R— 
NHMe3  or  NMe4)  were  prepared  by  treating 
(MHMe3)2MoOCl5  and  (MMe4)2MoOCl5  with  ammonium 
thiocyanate.  They  are  given  the  configuration 

'loth  the  tri-  and  octa-thiocyanates  yield  salts 
of  the  type  R2[MoO(CNS)5]  (R“C5H5M,  C9H8N, 
NHMe3,  NMe4)  with  aqueous  thiocyanic  acid  and  a 
sulphate- compound,  (C6H6M)4[Mo203(S04)(CMS)6], 


B 


with  5AT- sulphuric  acid.  The  relationship  between 
the  complex  chlorides  and  thiocyanates  of  q uni¬ 
que  valent  molybdenum  has  been  demonstrated, 
Ditetramethylammonium  molybdenyl  pentachloride  has 
been  isolated. 

The  co-ordination  number  of  oxygen  in  these  com¬ 
pounds  is  discussed  and  evidence  is  brought  forward 
to  show  that  it  may  occupy  two  positions  in  the 
co-ordination  sphere.  F.  J.  Wilkins. 

Additive  compounds  of  hydrogen  halides  and 
salts  of  heavy  metals.  III.  F.  Ephraim  and  A. 
Scharer  (Ber.,  1928,  61,  [£],  2161—2178;  cf.  A., 
1926,  86,  587 ) . — Addition  of  hydrogen  chloride  is  not 
confined  to  the  sulphates  of  copper,  silver,  zinc, 
cadmium,  mercury,  thallium,  tin,  lead,  antimony, 
and  bismuth,  but  extends  to  the  dry  phosphates, 
phosphites,  and  hypophosphites,  which  yield  pul¬ 
verulent  adducts,  but  not  to  arsenates,  selenates, 
and  benzoates,  which  arc  immediately  or  rapidly 
decomposed.  Hydrogen  bromide  and  iodide  give 
similar,  but  less  stable,  additive  products.  The 
following  changes  are  possible  :  XS04+2HBr 

XS04,2HBr ;  XS04+2HBr  XBr2+H2S04 ; 

XS04+2HBr  XS03-f-H20+Br2.  The  additive 
products  do  not  show  any  trace  of  free  acid  and  their 
colour  is  identical  with  or  similar  to  that  of  the 
metallic  halide.  Since  the  number  of  mols.  of  added 
halogen  acid  is  invariably  equal  to  the  number  of 
metallic  valencies  available,  the  structure 
.-■Hal— H\ 

X-: . :-04S  is  ascribed  to  the  compounds. 

« ,jjal — jp. 

Hydrogen  bromide  is  conveniently  prepared  by 
the  gradual  addition  of  bromine  to  a  mixture  of 
technical  resorcinol  and  sand.  With  anhydrous 
cadmium  sulphate  it  gives  the  compound  CdS04,2HRr, 
which  slowly  decomposes  at  the  atmospheric  temper¬ 
ature  into  cadmium  bromide  and  sulphur  dioxide. 
Copper  sulphate  immediately  blackens,  giving  finally 
copper  bromide,  bromine,  and  sulphur  dioxide.  The 
substances  Ag2SG4,2HBr  and  PbS04,2HBr  arc 
described.  Zinc  sulphate  adds  hydrogen  bromide 
with  difficulty.  With  thallous  sulphate  a  thalloso- 
thallic  derivative  is  formed.  Mercuric  bromide  gives 
the  compo und  HgS 04,HBr  at  100°;  at  120°,  m crc uric 
bromide  sublimes,  and  absorption  of  2  mols.  of  the 
acid,  which  occurs  slowly  at  120 — 140°,  is  accompanied 
by  double  decomposition  into  mercuric  bromide 
and  sulphuric  acid.  Mercurous  sulphate  and  hydrogen 
chloride  when  cold  give  the  product  Hg2S04,2HCl, 
quantitatively  converted  in  a  current  of  hydrogen 
chloride  at  150°  into  mercuric  chloride,  sulphur 
dioxide,  and  water.  Silver  phosphate  gives  the 
compound  Ag3P04,3HCl ;  the  substance  Pbfc(P04)2,6HCl 
decomposes  above  400°  with  separation  of  lead 
chloride.  Mercuric  phosphate  absorbs  hydrogen 
chloride,  possibly  with  double  decomposition ;  with 
zinc  phosphate  the  results  are  ill-defined,  whereas 
aluminium  phosphate  does  not  react.  Ferric  phos¬ 
phate  absorbs  nearly  8  mols,  of  hydrogen  chloride. 
Anhydrous  nickel  phosphate  does  not  absorb  hydrogen 
chloride,  but  the  dihydrate  unites  with  7  mols.  of 
the  halide,  giving  a.  compound  which  loses  water 
at  100°  and  passes  at  200°  into  the  substance 
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Ni3(P04)2,6HCl.  The  compound  Ag3P04,3HBr  is 
converted  at  400°  into  silver  bromide  and  phosphoric 
acid,  whereas  the  analogous  lead  salt  decomposes 
when  strongly  heated  with  evolution  of  phosphine. 
When  cold,  mercuric  phosphate  appears  to  yield  the 
compound  Hg3(P04)2,3HBr,  which  undergoes  double 
decomposition  when  heated ;  the  latter  change  occurs 
exclusively  when  cooling  is  not  adopted.  Anhydrous 
nickel  phosphate  does  not  react,  whereas  the  dihydrate 
gives  the  substance  Ni3(P04)2,7HBr,2H20.  Anhy¬ 
drous  cadmium  phosphite,  conveniently  prepared 
from  solid  cadmium  carbonate  and  phosphorous  acid, 
absorbs  rather  more  than  2  mo  Is.  of  hydrogen  chloride 
or  bromide.  Lead  phosphite  yields  the  compounds 
PbHP03,2HCl  and  (  ?)  PbHP03,2HBr,  the  prepar¬ 
ation  of  the  latter  being  accompanied  by  evolution  of 
bromine.  Calcium  phosphite  does  not  add  either 
hydrogen  halide.  Cadmium  hypophosphite  appears 
to  combine  with  2  mols.  of  hydrogen  chloride  or 
bromide.  Arsenates  and  selenates  react  with 
hydrogen  halides  with  reduction  of  the  acid  radical, 
benzoates  with  double  decomposition.  Silver,  cupric, 
and  mercuric  sulphates  and  ferric  phosphate  are 
immediately  decomposed  by  hydrogen  iodide,  with 
separation  of  iodine  and  production  of  hydrogen 
sulphide  from  the  sulphates.  Additive  compounds 
of  lead  phosphate  or  phosphite  with  hydrogen  iodide 
possibly  exist.  Hydrogen  cyanide  and  methyl 
chloride  do  not  exhibit  additive  power.  Hydrogen 
chloride  effects  the  removal  of  ammonia  only  from 
those  ammonates  which  have  appreciable  ammonia 
tension ;  it  does  not  react  with  the  lower  ammonates. 

H.  Wren. 

Formation  of  iodates  from  iodides.  R.  LydAn 
(Finska  Kem istsamf undets  Medd.,  1927,  36,  126 — 
141 ;  Chem.  Zentr.,  1928.  i,  2494).— Interaction  of 
potassium  chlorate  and  iodide  (preferably  1  :  1*5  mol.) 
commences  at  350 — 400°  and  proceeds  vigorously 
with  marked  evolution  of  oxygen  :  KC103+6KI* — -> 
KC1+3K20+3I2;  5KC103+3I2  — >  5KCl+3I205; 

K30-T-I2d5— >2KI03.  With  perchlorate  (1*5  : 1  mol.), 
3KC10.+4KI  — y  4KI03+3KC1 ;  with  bromate 
(1*5:  1  mol.),  KBr03+KI  — >  KBr+KI03. 

A.  A.  Eldridge. 

Rhenium.  W.  Hogback  (Z.  Elektrochem.,  1928, 
34,  627 — 629). — Rhenium  obtained  by  reducing  the 
sulphide  in  hydrogen  is  a  heavy,  grey  powder, 
unaltered  at  2000°  in  a  vacuum ;  it  inflames  at  300° 
in  oxygen  with  formation  of  a  volatile  white  oxide, 
Re207,  in.  p.  26—30°,  sparingly  soluble  in  water  and 
acids.  Yellow  drops  of  the  oxide  Re03  also  condense  ; 
they  form  hygroscopic  crystals,  m.  p.  160°,  b.  p, 
450°,  which,  on  boiling,  give  the  vapour  of  the  white 
oxide.  The  latter  becomes  yellow  at  150°.  Reduc¬ 
tion  of  these  oxides  by  carbon  monoxide  or  sulphur 
dioxide  produces  green,  blue,  and  violet  oxides,  which, 
however,  on  prolonged  heating  are  converted  into 
the  yellow  or  white  oxide.  The  aqueous  solution 
of  the  yellow  oxide,  which  is  acidic,  is  uninfluenced 
by  hydrochloric,  nitric,  and  sulphuric  acids,  by 
potassium  and  sodium  hydroxides,  by  ammonia,  and 
by  oxidising  agents.  With  barium  hydroxide  and 
silver  nitrate  it  forms  white  precipitates,  possibly 
BaRe04  and  Ag2Re04,  soluble  in  dilute  nitric  acid. 
The  silver  precipitate  darkens  at  100°.  Hydrogen 


sulphide  is  oxidised  by  the  yellow  oxide  solution  to 
sulphur ;  in  presence  of  acids  a  grey  sulphide  is 
quantitatively  precipitated  (together  with  sulphur), 
and  this  precipitation  is  not  hindered  by  oxalic, 
tartaric,  or  phosphoric  acids  (distinction  from 
tungsten).  By  heating  the  precipitate  in  carbon 
dioxide  at  400—600°  unstable  black  sulphides ,  Re2S7 
and  ReS3,  appear  to  be  formed.  Above  600°  the 
stable  black  sulphide,  ReS2,  is  produced.  The 
acidified  yellow  oxide  solution  will  not  react  with 
ammonium  phosphate  or  potassium  ferrocyanide,  nor 
will  it  give  a  colour  with  potassium  xanthate.  This 
behaviour  serves  to  distinguish  the  element  from 
molybdenum,  as  also  does  the  behaviour  of  the 
solution  towards  potassium  thiocyanate  and  the 
greater  volatility  of  rhenium  oxide  as  compared  with 
molybdenum  oxide.  Absence  of  reaction  with 
potassium  iodide  distinguishes  the  element  from 
osmium.  By  heating  rhenium  in  chlorine,  two 
volatile  chlorides  are  formed,  viz.,  ReCl6,  brown 
needles,  subl.  150°,  hydrolysed  by  water,  and  ( ?)ReCl», 
green,  more  volatile  than  the  lower  chloride.  With 
iodine  and  bromine  vapour,  respectively,  dark 
volatile  compounds  are  formed.  The  above  properties 
place  rhenium  between  tungsten  and  osmium. 

S.  K.  Tweedy. 

Iron  crystals.  L.  W.  McKeeiian  (Physical  Rev., 
1927,  [ii],  29,  920). — Long  crystals  of  iron  are  obtained 
by  causing  an  electrically  heated  portion  to  move 
along  a  wire.  The  temperature  of  the  hottest  portion 
should  be  1400°.  Irregular  tension  and  torsional 
stresses  result  in  twinning.  A.  A.  Eldridge. 

Univalent  iron,  cobalt,  and  nickel.  W.  Man- 
chot  (Grazzetta,  1928,  58,  560 — 562 ;  cf.  this  vol., 
35), — A  reply  to  Cambi’s  criticism  (this  vol.,  258)  of 
the  author’s  previous  work.  O.  J.  Walker. 

Action  ol  mercury  salts  on  iron  pentacarbonyL 

H.  Hock  and  H.  Stuhlmann  (Ber.,  1928,  61.  [B]} 
2097 — 2101). — Iron  pentaearbonyl  is  converted  by 
mercuric  chloride  (2  mols.)  in  aqueous  solution  into 
carbon  dioxide,  hydrogen  chloride,  and  the  compound 
Fe(CO)4,Hg2Cl2,  which  darkens  at  100°,  evolves 
carbon  monoxide  at  140°,  and  is  completely  decom¬ 
posed  at  300°,  leaving  iron  and  mercurous  chloride. 
It  is  almost  completely  stable  towards  air  and  very 
sparingly  soluble  in  the  usual  media.  In  well-cooled 
acetone  the  reactants  give  the  unstable  additive 
compound ,  Fe(CO)5,HgCl2,  which  gradually  passes 
into  the  tetracarbonyl  derivative  if  mercuric  chloride 
is  in  excess ;  if  this  is  not  the  ease,  the  tetracarbonyl 
compound  is  formed,  but  the  excess  of  penta¬ 
earbonyl  is  decomposed  with  separation  of  ferrous 
chloride.  In  ethyl-alcoholic  solution,  the  compound 
Fe{CO)4,Hg2Cl2  is  produced.  The  reaction  appears 
suitable  for  the  determination  of  iron  pentaearbonyl. 
Mercuric  bromide  and  iodide  do  not  appear  to  react 
similarly.  The  pentaearbonyl  reacts  immediately 
with  mercuric  acetate  in  water  or  acetone.  With 
mercuric  nitrate  the  primary  reaction  appears  to  be 
followed  by  the  immediate  oxidation  of  the  carbonyl 
groups  by  nitrate.  The  action  of  mercurous  nitrate 
causes  brisk  evolution  of  gas  and  precipitation  of 
mercury.  With  aqueous  mercuric  sulphate  a  yellow 
precipitate  is  formed.  H.  Wren. 
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Oxidation  of  cobalt  in  a  solution  of  cobaltous 
nitrate  by  sodium  bismuthate.  S.  Kitashima 
(Bull.  Inst.  Phys,  Chem,  Res.,  Japan,  1928,  7,  1G35 — 
1040). — Cobaltous  nitrate  dissolved  in  concentrated 
nitric  acid  turns  blue  when  shaken  with  sodium 
bismuthate  owing  to  oxidation  of  the  cobalt.  The 
degree  of  oxidation  depends  on  the  time  of  shaking 
and  the  amount  of  sodium  bismuthate  present.  If 
the  salt  is  dissolved  in  very  dilute  nitric  acid,  it  retains 
its  red  colour  when  shaken  with  sodium  bismuthate, 
but  a  study  of  the  absorption  spectrum  shows  the 
presence  of  cobaltic  salts.  The  degree  of  oxidation 
is  almost  independent  of  the  time  of  shaking,  and  in 
each  case  the  cobaltic  salt  is  considerably  reduced 
after  2  hrs,  F.  S.  Hawkins. 


Cobalt  allylamines  :  a  supposed  co-ordination 
number  of  eight  for  cobalt.  W.  R.  Bucknall 
and  W.  Wardlaw  (J.C.S.,  1928,  2648— 2654).— The 
composition  of  the  compound  obtained  by  the 
atmospheric  oxidation  of  an  alcoholic  solution  of 
cobaltous  chloride  containing  allylamine  has  been 
re-investigated,  and  from  analysis,  mol.  wt,,  and 
conductivity  measurements  ascribed  the  formula 


3al*CoeOH-^Co-3al  I  CL 

\0H/ 


In  this  formula  cobalt 


has  a  co -valency  of  six,  in  agreement  with  Sidgwick’s 
rule.  The  formula  of  Pieroni  (cf,  A.,  1921,  i,  315), 
which  ascribes  a  co-ordination  number  of  eight  for 
cobalt,  is  shown  to  be  erroneous.  P,  J.  Wilkins. 


[Chlorides  of  ruthenium.]  H.  Remy  (Ber.,  1928, 
61,  [/?],  2109 — 2110 ;  cf,  this  voL,  722), — A  reply  to 
Gall  and  Lehmann  (this  voL,  075).  Owing  to  an 
error  in  calculation,  the  results  obtained  by  the 
manganate  titration  have  been  interpreted  as  estab¬ 
lishing  the  exclusive  ter  valency  of  ruthenium  in  Gall 
and  Lehmann’s  material,  whereas  they  show  the 
presence  of  45%  of  the  quadrivalent  metal, 

H.  Wren. 

[Chlorides  ol  ruthenium.]  E.  Zintl  and  P, 
Zaimis  (Ber.,  1928,  61,  [B]t  2110—2111 ;  cf.  A„  1927, 
533). — A  reply  to  Gall  and  Lehmann  (this  voL,  975) 
with  regard  to  the  potentiometric  titration  of 
ruthenium  salts.  H.  Wren. 


Methods  for  the  calculation  of  analyses.  II. 
0.  Liesche  (Z.  angew.  Chem.,  1928,  41,  1156 — 1159). 
— Indirect  methods  for  the  analysis  of  difficultly 
separable  elements  are  discussed .  Tables  are  prepared 
showing  the  essential  calculations  involved  in  the 
determination  of  mixed  sodium  and  potassium  salts, 
barium  and  strontium  salts,  halides,  sulphides  of 
antimony,  and  the  constituents  of  fluorspar. 
Emphasis  is  laid  on  the  importance  of  selecting 
analytical  methods  such  that  small  differences  in 
experimental  figures  do  not  lead  to  disproportionately 
large  changes  in  the  calculated  results, 

A.  G.  Pollard. 

Potentiometric  quantitative  analysis.  B, 
KamieiSski  (Bulk  Acad.  Polonaise,  1928,  A,  33—60). 
— The  method  uses  two  electrodes,  one  placed 
directly  in  the  solution,  the  other  placed  inside  a 
tube  of  insulating  material  in  the  solution.  The 
solution  is  rapidly  stirred  so  that  it.  passes  first  of 
all  the  first  electrode,  and  then,  immediately  after¬ 


wards,  the  electrode  in  the  tube.  The  theory  of  the 
method  is  explained.  If  the  liquid  to  be  added  to 
the  solution  is  dropped  in  continuously  from  a  burette, 
there  will  be  a  maximum  P.D.  between  the  electrodes 
when  the  end-point  is  reached,  if  the  velocity  of 
reaction  is  large  enough.  The  method  is  successful 
only  if  the  stirring  is  sufficiently  rapid.  Experiments 
were  carried  out  with  oxidation  and  reduction  re¬ 
actions,  e.g.,  Fe*‘^=^  Fe”\  Fe(CN)6‘*“^=2=  Fe(CN)/**, 
Fe“”+CrMq=s=CrMVFe  1 \  SiT^SiT".  In  each  case 
platinum  electrodes  were  used,  with  potassium  per¬ 
manganate  as  oxidation  agent  and  a  ch rontons  solution 
as  reducing  agent.  Precipitation  reactions  were  also 
investigated,  but  it  was  found  that  these  could  not  be 
suitably  treated.  The  sharpness  of  the  titrations  is 
satisfactory.  A.  J.  1 


Use  of  Emich  filter-tubes  for  potentiometric 
analysis.  T.  Heczko  (Z.  anal.  Chem.,  1028,  75, 
1 83 — 190), — Continuing  Ms  attempts  (this  voL,  726, 
980)  to  simplify  the  apparatus  used  for  potentiometric 
titrations,  the  author  describes  a  simple  arrangement 
in  which  art  Emich  filter-tube  carrying  a  wire  of  an 
appropriate  metal  and  containing  a  solution  of  suitable 
electrolytes  serves  as  a  comparison  electrode  in 
actual  contact  with  the  titrated  solution.  A  column 
of  a  dilute  solution  of  copper  sulphate  in  a  capillary 
serves  as  a  suitable  resistance.  J.  S.  Carter. 


New  iodoso-  (iodoso-iodyl-)benzene  electrode 
and  its  application  to  the  determination  of  poll 
or  pu*  F.  Grossman  (Bull.  Soe.  chim.,  1928,  [iv], 
43,  1063— 1072) —See  this  voL,  607. 

4-Methylumbelliferone  as  a  fluorescent  indic¬ 
ator.  0,  Bulow  and  W.  Dick  (Z.  anal.  Chem.,  1928, 
75,  81 — 86).— In  acid  solution  4- methyl um belli f erone 
is  colourless,  whereas  in  alkaline  solution  it  shows  a 
blue  fluorescence,  the  change-point  occurring  at 
pu  6—7.  It  is  a  suitable  indicator  for  the  titration 
of  strong  adds  and  bases  and  its  action  is  not  masked 
by  the  presence  of  yellow,  red,  or  blue  compounds  in 
the  solution.  A.  R.  Powell. 


Use  of  methyl-orange  for  the  detection  of  free 
chlorine  and  chloro amines.  Besemann  (Ghent. - 
Ztg,,  1928,  52,  826).— Methyl -orange  is  decolorised  by- 
chlorine  in  concentrations  as  low  as  0*5  mg. /litre, 
whereas  chloroamines  do  not  affect  the  indicator,  but 
in  acid  solution  they  liberate  iodine  from  potassium 
iodide.  These  tests  therefore  provide  a  means  of 
distinguishing  between  free  chlorine  and  chloro¬ 
amines.  A.  R.  Powell. 


Preparation  of  o-tolidine  reagent  for  free 
chlorine  [in  water].  0,  S.  Boruff,  S.  J.  Vellenga, 
and  R.  H.  Phelps.— See  B.,  1928,  838. 

[Use  of  dimethyl-p-phenylenediamine  hydro¬ 
chloride  as]  indicator  for  chlorine  [in  water], 
K,  Alfthan.— See  B„,  1928,  838, 

Electrometric  titration  of  hypochlorite  and 
hypochlorite- -carbonate  mixtures.  A.  Rius  and 
y,  Abnal. — See  B.,  1928,  813. 

Volumetric  determination  of  sulphuric  acid. 

G.  Testoni  (Annali  Ohim.  AppL,  1928,  18,  408 — 
414), — When  benzidine  acetate  is  added  gradually  to 
a  solution  containing  either  free  or  combined  sulphuric 
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acid,  the  separation  of  the  benzidine  snip}) ate  is 
instantaneous  and  the  end  of  the  titration  may  be 
detected  by  placing  a  drop  of  the  clear  liquid  on  a 
strip  of  filter-paper  previously  soaked  in  a  thin 
suspension  of  lead  peroxide  and  dried,  this  giving  a 
blue  coloration  with  the  benzidine.  Greater  accuracy 
may  then  be  attained  if,  when  the  end  of  the  titration 
is  approached,  a  portion  of  the  liquid  is  filtered  off 
and  treated  with  lead  peroxide  or  potassium  per¬ 
sulphate.  When,  of  two  volumes  of  the  benzidine 
solution  differing  by  0*1  e.e.,  one  does  and  the  other 
does  not  give  the  blue  colour  in  this  way,  the  mean  of 
the  two  volumes  is  taken  as  correct. 

The  reagent  is  prepared  by  dissolving  10  g.  of 
benzidine  in  100  c.c.  of  glacial  acetic  acid,  making  up 
to  a  litre,  leaving  for  a  day,  and  filtering;  the  exact 
titre  is  determined  by  means  of  OTiYsulphurie  acid. 
In  applying  the  method  it  is  advisable  to  use  always 
the  same  volume  of  liquid  and  concentrations  not 
widely  different.  Test  determinations  on  sulphates 
alone  and  on  mixtures  containing  also  chlorides  and 
nitrates  yield  satisfactory  results.  T.  BL  Pope, 

Determination  of  nitrogen  by  Dumas’  method. 
I.  Maker  [with  M.  Krajcinovtc  and  G.  Zaljesov] 
(Arhiv  Hemiju,  1928,  2<  169 — 174). — The  combustion 
tube  contains  a  small  boat  in  which  is  placed 
the  substance  intimately  mixed  with  copper  oxide,  a 
roll  of  oxidised  copper  gauze  some  10  cm,  in  length, 
and.  at  the  exit  end,  a  similar  roll  of  bright  gauze. 
The  usual  packing  of  copper  oxide  is  omitted.  The 
portions  of  the  tube  occupied  by  the  boat  and  the 
rolls  of  gauze  are  heated  electrically.  The  rolls  of 
gauze  arc  surrounded  by  an  asbestos  coating  so  that 
the  tube  is  tightly  packed  and  gases  pass  through  the 
interstices  of  the  gauze.  The  position  of  the  boat 
may  be  altered  at  will  without  interrupting  the 
determination .  The  gauze  may  be  oxidised  or  reduced 
by  passing  a  stream  of  oxygen  or  hydrogen  through 
the  tube  and  heating  the  desired  portion.  Carbon 
dioxide  is  generated  in  a  special  apparatus  and 
absorbed  in  a  50%  solution  of  potassium  hydroxide. 

J.  S.  Carter. 

Koch  and  McMeekin’s  method  for  the  deter¬ 
mination  of  nitrogen,  H.  A.  Davenport  fJ„  Lab. 
Clin.  Med.,  1926,  12,  286 — 287 ) . — Ordinary  B% 
hydrogen  peroxide  is  added,  a  correction  of  0  002  mg. 
N  per  drop  being  made  for  the  acetanilide. 

Chemical  Abstracts, 

Detection  of  nitrous  acid,  W.  Vaubel  (Chem.- 
Ztg.,  1928,  52,  842) —The  solution  to  be  tested  for 
nitrous  acid  is  added  to  a  solution,  of  an  alkali  naphth- 
innate  which  has  been  acidified  with  hydrochloric 
acid.  On  adding  sodium  hydroxide  or  ammonia 
solution  a  red  colour  is  obtained  in  the  presence  of 
nitric  acid  due  to  the  coupling  of  a  second  molecule 
of  naphthionic  acid  with  the  diazo -compound  formed 
in  acid  solution.  A.  R.  Powell. 

Aeidimetric  determination  of  phosphate.  M. 
Hegedus  (Z.  anal.  Chem.,  1928,  75,  111—120), — 
For  the  aeidimetric  determination  of  phosphate  in 
alkali  phosphates  free  from,  heavy  metals  or  alkaline 
earths  0*1 — 0*2  g.  of  the  salt  is  dissolved  in  dilute 
nitric  acid  and  the  solution  boiled  to  expel  carbon 
dioxide.  After  cooling,  one  drop  of  methyl-orange, 


followed  by  car  bona  to- free,  O-lY-sodium  hydroxide 
solution,  is  added  until  the  colour  matches  that  of  a 
standard  solution  containing  0T  g.  of  potassium 
dihydrogen  phosphate  and  one  drop  of  methyl- 
orange.  The  neutralised  solution  is  then  treated 
with  a  large  excess  of  a  saturated  solution  of  silver 
acetate  and  the  coagulated  silver  phosphate  precipitate 
is  separated  after  10 — 15  min.  The  filtrate  is  treated 
with  2—3  g.  of  sodium  chloride  and  titrated,  without 
filtration,  with  Q*lAr~sodium  hydroxide  solution,  free 
from  carbonate,  using  phenolphthalein  as  indicator. 
Chlorides,  nitrates,  and  sulphates  do  not  interfere,  but 
ammonium  salts  must*  first  be  destroyed  by  boiling 
with  sodium  hydroxide.  A.  "it.  Powell, 

a.* 

Determination  of  phosphate  as  magnesium 
pyrophosphate.  N.  Krilenko  (Arhiv  Hemijti, 
1928,  2,  197 — 205). — After  the  addition  of  1  c.c. 
of  concentrated  sulphuric  acid,  20  c.c,  of  solution 
containing  not  more  than  0*2  g.  of  phosphorus 
pentoxide  are  evaporated  to  fuming ;  2  c.c.  of  sulphuric 
acid  and  4—5  c.c.  of  a  cold,  saturated  solution  of 
magnesium  sulphate  are  added,  and  the  whole  is 
stirred  with  a  glass  rod  until  the  solution  becomes 
clear.  The  solution  is  made  faintly  alkaline  (phenol - 
phfchalein)  with  ammonia.  If  aluminium,  iron,  or 
calcium  is  present,  3 — o  c.c.  of  a  saturated  solution  of 
ammonium  citrate  arc  added  before  precipitation  with 
ammonia.  After  30  min,  25  c.c.  of  a  warm  solution 
containing  equal  parts  of  10%  solutions  of  ammonia 
and  ammonium  chloride  are  added.  The  precipitate 
is  washed  by  decantation  with  the  ammonia- 
ammonium  chloride  solution  until  complete  settling 
does  not  occur  within  10  min.,  when  the  whole  is 
transferred  to  the  Gooch  crucible  and  washed  with  a 
2*5%  solution  of  ammonia.  The  crucible  is  dried 
and  heated  at  900°.  J,  S.  Carter, 

Sensitive  reagent  for  the  phosphate  ion.  Dis¬ 
tinction  between  antimony  and  tin.  T.  Gaspak 
y  Arxal  (Anal.  Fis.  Quim.,  1928,  26,  181—183,  and 
Ohira.  et  Ind.,  1928,  20,  631— 632).— The  solution 
obtained  by  adding  a  solution  of  antimony  trichloride 
to  one  of  sodium  molybdate  furnishes  an  exceedingly 
sensitive  reagent  for  the  phosphate  ion. 

.  F.  Gitxbe. 

Sodium  arsenite  solution.  W.  Meyer  (Suddeut. 
Apoth.-Ztg.;  1928,  68,  226—227 ;  Chem.  Zentr., 
1928,  i,  2524).— The  method  for  the  analysis  of  the 
solution  of  sodium  arsenite  and  hydroxide  of  the 
German  pharmacopoeia  (6th  ed.)  is  criticised. 

A.  A.  Eldridge. 

Determination  of  small  quantities  of  carbon 
monoxide  and  methane  in  mixtures  of  nitrogen 
and  hydrogen.  K*  Keller  and  W.  Klemft. — See 
1928,  813. 

Determination  of  traces  of  carbonate,  J,  Rae. 
—See  R.,  1928,  856, 

Determination  of  small  quantities  of  carbonate 
in  presence  of  excess  of  sulphide  and  chloride, 
with  particular  reference  to  the  analysis  of 
metallic  corrosion  products.  W.  H.  J,  Vernon 
and  L.  Whitby.— See  B.,  1928,  856. 

ThymolpMhalein  as  indicator  for  titrimetric 
determination  of  carbon  dioxide*  C.  J.  Schollen- 
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bhrger  (In d,  Eng,  ChemM  1928,20,  1 101). — Thymol- 
phthalein  is  preferable  to  phenolphthalein  in  the 
titration  of  excess  of  barium  hydroxide  in  which 
carbon  dioxide  has  been  absorbed ,  Barium  carbonate 
is  sufficiently  soluble  to  colour  the  latter.  As  the 
end-point  with  thymolph fchalein  is  at*  pn  KM)  a  blank, 
titration  should  be  made*  C,  Irwin, 

Reagent  for  ammonium,  rubidium,  and 
caesium  ions*  Sensitive  reagent  lor  the  potass¬ 
ium  ion.  T.  Caspar  y  Arnal  (Anal.  Fis*  Qufm., 
1928,  26,  184— 185).— A  5%  uranium  nitrate  solution 
produces  no  precipitate  with  sodium  or  ammonium 
chromate  solution,  but  with  potassium  chromate 
solution  a  yellow  precipitate  is  formed  which  is 
soluble  in  concentrated  solutions  of  sodium  chloride 
and  uranium  nitrate  and  in  acids,  A  solution  of 
equimolecular  quantities  of  sodium  chromate  and 
many!  nitrate  forms  a  sensitive  reagent  for  potassium, 
rubidium,  and  chromium  ions,  the  solubility  of  the 
precipitate  decreasing  in  the  order  given;  ammonium 
salts  also  yield  a  precipitate*  H.  F.  Gillbk. 

Use  of  gelatin-ole  ate  mixtures  for  the  demon¬ 
stration  of  small  amounts  of  calcium,  S.  Ambero, 
J,  Landsbury,  and  F.  Sawyer  (J,  Amer.  Chem.  Soc.? 
1928,  50,  2630— 2632).— Dilute  gelatin  solutions 
containing  an  oleate  may  be  used  to  obtain  ring 
reactions  with  solutions  containing  0-0005  mg,  of 
calcium  in  1  c.e*,  but  the  reaction  is  not  specific  for 
this  metal,  S.  K.  Tweedy* 

Oxalate  method  for  separating  calcium  and 
magnesium.  W.  T.  Hall  (J.  Amer.  Chem.  Soe., 
1928,  50,  2704 — 2707). — The  precipitation  of  calcium 
oxalate  in  presence  of  magnesium  ions  requires  excess 
of  ammonium  oxalate ;  if  too  much  of  the  latter  is 
added,  however,  the  subsequent  precipitation  of 
magnesium  ammonium  phosphate  or  of  the  8-hydroxy- 
quinoline  compound  of  magnesium  (Hahn  and 
Vieweg,  A,,  1927,  639)  is  incomplete.  Seventy-five 
e.e,  of  0‘5AT-ammonium  oxalate  solution  suffice  for 
the  precipitation  of  0*3  g.  of  calcium  ions  in  500  e.e., 
or  of  0*02  g.  of  calcium  ions  in  presence  of  five  or  six 
times  this  quantity  of  magnesium  ions, 

S.  K.  Tweedy. 

Determination  of  traces  of  lead.  P.  Schmidt 
(Deut.med.  WocIl,  1928, 54, 520 ;  Chem.  Zentr.,  1928,  i, 
2190). — The  material  is  ashed  at  a  dull  red  heat  in 
presence  of  sulphuric  acid,  the  lead  dissolved  in  nitric 
acid,  recovered  as  sulphide,  and  precipitated  electro* 
iytically  as  dioxide  from  an  acid  solution;  it  is 
finally  determined  eolorimetrieally.  Determination 
of  0*02  mg,  is  possible.  A.  A*  Eldridoi. 

Volumetric  determination  of  copper  and  zinc, 
S.  L.  Koberton  (J.  Bov.  Tech.  Coll.  Met.  Club, 
Glasgow,  1927—1928,  (6),  37— 40).— An  account  of 
the  separation  of  copper  from  iron  by  thiosulphate 
precipitation,  the  determination  of  copper  by  titration 
with  cyanide,  and  the  determination  of  zinc  by 
titration  with  ferroeyanide  using  a  ferrous  salt  as 
internal  indicator.  A,  R,  Powell. 

Detection  of  copper  in  presence  of  iron.  L. 
Szebell^dy  (Z.  anal.  Chem.,  1928,  75,  167—168). — 
To  5  c.e,  of  solution  are  added  1  g.  of  ammonium 
fluoride  and  10  drops  of  a  1%  solution  of  potassium 


ferroeyanide.  If  the  amount  of  iron,  which  should  be 
present  in  the  ferric  state,  does  not*  exceed  0T  g.  there 
is  no  interference  and  quantities  of  copper  of  the  order 
0*02  mg.  are  readily  detected.  J.  S.  Carter. 

Macro-  and  micro-iodometric  determination 
of  copper  in  copper  salts  o!  organic  acids  and 
ends.  M,  I.  Uschakov  (J.  Russ.  Phys.  Chem*  Soe., 
1928,  60,  1151 — 1158,  and  Z.  anal  Chem.,  1928,  75r 
228—235). — The  presence  in  solution  of  ends, 
aliphatic  acids  or  oxy-acids,  aliphatic-aromatic  acids, 
aromatic  oxy~,  amino-  or  amino-su  Ipho-aeids, 
aliphatic  or  aromatic-aliphatic  acids  with  one 
ethylenic  linking,  and  of  aromatic  nitro-acids  docs  not 
appear  to  interfere  with  the  iodometric  macro-  or 
micro -determination  of  copper*  This  method  cannot, 
however,  be  applied  in  the  presence  of  sulphide  acids, 
which  react  with  iodine.  R,  Tbuszkowskl 

Determination  and  separation  of  rare  metals 
from  other  metals.  XI,  Quantitative  analysis 
of  gallium.  I.  L.  Moser  and  A.  Brukl  (Monatsh., 
1928,  50,  181— 192)*— Previous  methods  for  the 
separation  of  gallium  are  critically  reviewed.  Pre¬ 
cipitation  of  gallium  hydroxide  by  ammonia 
solution  is  not  a  suitable  method  for  determination, 
on  account  of  its  solubility  in  solutions  containing 
ammonia  and  ammonium  salts.  The  solubility  of 
freshly-precipitated  gallium  hydroxide  at  20*°  is 
0*0010  g. /litre  in  water,  0-0322  g. /litre  in  4*64% 
ammonia  solution,  and  0*574  g* /litre  in  a  solution 
containing  31/109  ammonia  and  31/31  ammonium 
sulphate.  Hydrolytic  methods  of  precipitation  are 
also  unsatisfactory.  Precipitation  by  the  basic 
acetate  method  is  incomplete,  and  although  precipit¬ 
ation  with  ehloridc-bromate  mixture  in  presence  of 
sulphate  is  complete,  ‘  the  precipitate  is  too  finely 
divided.  A  satisfactory  method  is  precipitation  with 
tannin  in  dilute  acetic  acid  solution,  and  in  this  wav 
gallium  may  he  quantitatively  separated  from  zinc, 
cadmium,  cobalt,  nickel,  manganese,  beryllium,  and 
thallium.  The  solution,  containing  about  1%  of 
acetic  acid)  is  treated  with  2%  of  ammonium  nitrate, 
and  10%  tannin  solution  (10  parts  of  tannin  to  1  part 
of  gallium  hydroxide)  are  added  to  the  boiling  solu¬ 
tion*  The  precipitate  is  washed  with  water  containing 
ammonium  nitrate  and  a  trace  of  acetic  acid,  dis¬ 
solved  and  reprecipifcated,  and  finally  ignited.  A 
platinum  crucible  may  not  be  used,  as  partial  reduc¬ 
tion  of  the  gallium  oxide  occurs.  Ignited  gallium 
oxide  is  hygroscopic.  If  a  large  amount  of  gallium  m 
present,  it  is  convenient  to  remove  the  bulk  of  it 
by  the  basic  acetate  method  before  complete  separation 
by  the  method  described  above.  R.  K.  Callow , 

Determination  of  iron  in  silicates.  A.  E.  J. 
Vickers— See  B.,  1928,  810. 

Determination  of  iron  carbonyl,  R.  H, 

Griffith  and  G.  Cl  Holliday.— See  B«,  1928,  856. 

Prussian-blue  and  Turnbull1  s-folue  reactions 
fin  presence  of  fluoride].  L.  SzebellIsdy  (%, 
anal.  Chem.,  1928,  75,  165 — 167). — In  presence  of 
increasing  amounts  of  ammonium  fluoride  the  colour 
of  the  precipitate  obtained  on  addition  of  I  drop  of  a 
Absolution  of  potassium  ferroeyanide  to  5  c.e,  of  a 
0*02A-solution  of  ferric  salt  changes  in  the  direction 
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blue — y  violet— >pin  k — >  white.  The  corresponding 
colour  change  with  solutions  of  potassium  ferrieyanide 
and  ferrous  salt  is  blue->grey->vellow->  white.  When 
ammonium  fluoride  is  added  after  the  precipitation, 
the  ferrous  ferrieyanide  colour  is  discharged,  but  the 
ferric  ferrocyanide  colour  remains  unchanged.  In 
presence  of  excess  of  potassium  ferrieyanide  or  of 
mineral  acid  the  disturbing  effect  of  fluoride  is  con¬ 
siderably  repressed.  J.  S.  Carter. 

Analysis  of  potassium  ferrocyanide.  P.  P. 

Budnikov  (J.  Russ.  Phys.  Ghem.  Soc,,  1928,  60, 
1159 — 1164). — Gravimetric  methods  for  the  analysis 
of  potassium  ferrocyanide  are  too  slow  to  be  of  any 
practical  value  ;  precipitation  methods  using  zinc  or 
silver  salts  are  rejected  owing  to  their  indefinite  end- 
point,  iodometric  methods  give  variable  results,  whilst 
good  results  are  obtained  by  titration  with  f>05iW 
potassium  permanganate.  R.  Truszkowski. 

Electrometric  determination  of  chromic  acid 
in  the  presence  of  vanadic  acid  by  the  use  of 
induction  and  catalysis.  E.  Zintl  and  P.  Zaimis 
(Z.  Elektroehem.,  1928',  34, 714— 715).— The  criticisms 
of  Lang  and  Zwerina  (ibid.,  364)  of  the  authors' 
method  for  the  simultaneous  determination  of  chromic 
and  vanadic  acids  are  refuted.  The  method  may  be 
used  in  the  presence  of  large  or  small  quantities  of 
vanadium,  an  increase  in  the  amount  of  catalyst 
(manganese  salt)  being  necessary  with  larger  quantities. 
The  fact  that  Lang  and  Zwerina  observed  no  potential 
change  after  the  chromate  reduction  is  probably  due 
to  their  having  used  a  hydrochloric  acid  solution. 

L.  L.  Bibcumshaw. 

Determination  of  vanadium  in  steel.  F. 
Ibbotson.— See  B,,  1928,  861. 

Determination  of  bismuth  in  substances  used 
in  the  treatment  of  syphilis.  Bouillenne  and  M. 
Dumont  (Compt.  rend.  Soc.  Biol,  1928,  98,  879—880; 
Chera.  Zentr.,  1928,  i,  2636). — A  micro-method, 
depending  on  the  colour  reaction  of  bismuth  salts  in 
presence  of  potassium  iodide,  is  described. 

A.  A.  Eldridge. 

Tungsten  and  zirconium  oxide  furnace*  W.  M, 

Cohn  (Z.  tech.  Physik,  1928,  9,  110—115;  Chem. 
Zentr.,  1928,  i,  2521).— For  furnaces  employed  below 
1500s  tungsten  wire  is  used  as  resistance  material, 
A  furnace  of  tungsten  and  zirconium  oxide  employed 
for  temperatures  above  2000°  is  described. 

A.  A.  Eldridge. 

High-frequency  induction  furnace  for  chemical 
preparations  above  1000°.  0.  N.  Sohuette  and 

G.  G.  Maier. — -See  B.,  1928,  822. 

Thermostat.  Y.  Curb  (Z.  Elektroehem,,  1928, 
34,  679 — 682). — Details  are  given  of  a  thermostat 
which  can  be  used  over  a  wide  range  of  temperatures 
with  a  constancy  of  ±  0*02°.  The  apparatus  consists 
essentially  of  two  vessels,  one  (A)  the  thermostat 
proper,  the  other  (B)  a  glass  tube  surrounded  either 
by  a  freezing  mixture  or  a  heating  coil.  In  order  to 
maintain  a  constant  temperature,  liquid  is  auto¬ 
matically  drawn  from  A  to  B,  as  required,  where  it  is 
either  heated  or  cooled  and  returned  to  A,  The  whole 
arrangement  is  simple,  and  is  specially  advantageous 
for  use  from  —40s  to  +  20°.  L.  L.  Bircumshaw. 


Thermostat  for  polarimetric  work.  L.  Ram- 
berg  and  J.  F.  Heuberger  (Svensk  Kem.  Tidskr., 
1928,  40,  227— 229),— This  thermostat  is  constant  to 
within  0*01  °  and  permits  of  rapid  changing  of  the 
poiarimeter  tube.  It  consists  of  a  brass  trough  with 
two  small  observation  windows  of  plane  glass  let  into 
opposite  sides;  heating  is  effected  electrically  by  a 
wire  resistance  net  mounted  on  the  wooden  stand 
which  carries  the  hath,  the  regulator  being  a  modi¬ 
fication  of  Bamberg's  earlier  model  (ibid.,  1926,  38, 
94).  The  poiarimeter  tube  is  carried  on  supports  in 
the  bath,  which  can  be  levelled  bodily  by  three  set 
screws  attached  to  the  wooden  stand.  The  stirrer 
bearing  is  carried  by  the  cover  of  the  bath,  which  is 
hung  from  a  support  in  the  ceiling,  hence  vibration 
due  to  motor  and  transmission  is  isolated  from  the 
poiarimeter  tube.  The  thermostat  liquid  is  optically 
inactive  petroleum.  S.  J.  Gregg. 

Ebullioscopie  method  of  mol.  wt.  determin¬ 
ation,  H.  Shiba  and  T.  Imase  (Bull.  Inst.  Phys. 
Chem,  Res,,  Japan,  1928,  7,  996— 998).— Cottrell's 
apparatus  was  improved  by  constructing  the  funnel- 
shaped  part  with  a  double  wall  which  always  con¬ 
tained  the  vapour  phase,  and  so  facilitated  the  boiling. 
Accurate  determinations  were  made  with  2*5  c.c.  of 
solution.  h.  S.  Hawkins. 

[Simple,  automatic  cryostat.]  A.  Simon  [with 
0,  Fischer,  R.  Glauner,  and  L.  Ehling]  (Ber.,  1928, 
61,  [B],  2173—2174;  cf.  A.,  1927,  335).— A  simplified 
method  of  adjusting  the  pressure  to  the  required  value 
is  described,  H.  Wren. 

Measurement  of  low  pressures.  H,  Teichmaxh 
(Z,  tech.  Phys.,  1928,  9,  22—26;  Chem.  Zentr.,  1928, 
i,  2273). 

Hot  centrifuge.  Cl  Hotter.- See  B.,  1928,  SOL 

[Plate  to  prevent  back-firing  of]  explosive  gas 
mixtures.  P.  H,  Prausnitz, — See  B„,  1928,  803. 

[Preparation  of]  nickel  mirrors  by  the  nickel 
carbonyl  method.  C.  G.  Fink  and  W.  G.  King, 
jun.—  See  B.,  1928,  819. 

Voltaic  hydrogen  generator,  W.  C.  Gardiner 
and  G.  A.  Huubtt.— See  B.,  1928,  822. 

Oils,  greases,  and  high  vacua.  C.  R.  Burch 
(Nature,  1928,  122,  729).— Vapour-pressure  experi¬ 
ments  indicate  the  possibility  and  advantage  of  using 
oil  instead  of  mercury  as  working  fluid  in  condensation 
pumps.  A.  A.  Eldridge. 

Laboratory  agitator.  C.  B.  Carpenter  and 
W.  A.  Manuel  (Ind.  Eng.  Chem.,  1928,  2Q;  1072). — 
A  pair  of  wooden  wheels  is  mounted  on  a  shaft  with 
central  bearing  and  driven  from  a  motor  connected  to 
one  wheel.  On  each  wheel  near  its  circumference 
are  a  number  of  coach  screws  which  are  the  seats  for 
universal  clamps.  In  these  the  samples  to  be  mixed 
are  placed.  Any  type  of  motion  can  be  given. 

C.  Irwin. 

Apparatus  for  examining  the  solubility  of 
gases  or  vapours  in  water  and  various  body 
fluids.  L.  Scom-FoGLiENi  (Compt,  rend,  Soc. 
Biol,,  1927,  97,  1561—1563;  Chem.  Zentr,,  1928,  I, 
2231). 
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Ballistic  galvanometer  method  of  potentio- 
metric  measurement  for  high  resistance  cells. 
H.  T.  Beans  and  G.  H.  Walden,  jun.  (J.  Amer. 
Chern.  Soc.,  1928,  50,  2673— 2678).— The  method, 
which  may  be  used  with  cell  resistances  as  high  as 
50  megohms  with  an  extreme  deviation  of  4-  0*5 
millivolt,  is  very  similar  to  that  of  Jones  and  Kaplan 
(this  vol.,  954).  S.  K.  Tweedy. 

Hydrogen  electrode  vessel  useful  for  solutions 
of  high  resistance.  R.  J.  Best  (Austral.  J.  Exp. 
Biol.,  1928,  5,  233 — 236). — The  vessel  is  described 
and  figured.  A  saturated  potassium  chloride-3  % 
agar  bridge  dips  into  the  solution  of  low  conductivity, 
the  pH  of  which  is  to  be  measured,  and  by  means  of  it 
connexion  is  effected  with  a  standard  cell. 

W.  0.  Kermack. 


Conductivity  vessels.  A.  Lottermoser  and  E. 
Buchholz  (Z.  angew.  Chem.,  1928,  41,  1181 — 1182). — 
A  vessel  for  carrying  out  conductivity  measurements 
over  long  periods  comprises  a  tube  with  a  cylindrical 
bulb  at  its  lower  end ;  the  bulb  has  two  side  tubes 
sealed  in  the  lower  half  at  opposite  ends  of  a  diameter, 
and  from  these  are  suspended  two  platinum  wires 
26  ram.  in  length  and  0*3  mm.  in  diam.  The  whole 
is  made  of  Jena  high-resistance  glass  and,  after  filling 
at  the  temperature  of  the  experiment,  is  scaled  up. 
A  modified  platinum  wire  dipping  electrode  for  series 
measurements  at  25°  is  also  illustrated  and  briefly 
described.  A,  R,  Powell. 

Apparatus  for  electrolysis  with  high  current 
densities.  E.  Duhme  and  H.  Gerdien. — See  B., 
1928,  863. 


Geochemistry. 


Natural  gas.  K.  Stockfish  (Z.  angew.  Chem., 
1928,  41,  472 — 475). — Methods  of  classifying  natural 
gases  arc  considered.  Analyses  of  such  gases  are 
given,  and  are  collected  in  a  table  giving  the  locality 
of  the  source,  and  the  quantity  of  gas  evolved  in  a 
definite  time.  A.  J.  Me e. 

Composition  of  mineral  springs  in  Berg-* 
Cannstatt.  1.  F.  Egger  and  K.  F.  Schmitt 
(Jahr.  Ver.  vaterl.  Naturkunde  Wiirttembcrg,  1927, 
83,  8  pp. ;  Chem.  Zentr.,  1928,  i,  2593). 

Helium .  V.  Helium  content  and  the  age 
of  meteorites.  F.  Paneth  [with  H.  Gehlen 
and  P.  L.  Gunther]  (Z.  Elektrochem.,  1928,  34, 
645—652;  cf.  this  vol.,  858,  1341).— The  apparatus 
previously  described  for  measuring  minute  quantities 
of  helium  is  modified  so  that  small  portions  of  iron 
meteorites  can  be  dissolved  and  small  portions  of 
stone  meteorites  can  be  fused  with  a  suitable  flux  in 
complete  absence  of  air.  The  ages  of  some  meteorites 
are  calculated  from  the  helium  and  “  radium  ” 
contents ;  a  discussion  of  the  results  is  given.  Measure¬ 
ment  of  the  helium  content,  which  varies  between 
very  wide  limits  (e.y.,  2xl6“10  to  2xl6~5  c.c./g.), 
reveals  differences  between  meteorites  which  cannot 
be  detected  from  the  results  of  other  analyses. 

S.  K.  Tweedy. 

Florence  meteorite  of  Williamson  Co.,  Texas. 
J.  T.  Lonsdale  (Amer.  Min.,  1927,  12,  398—404).— 
The  meteorite  (Jan.  21,  1922),  3646  g.,  is  a  breccia- 
like  chondrite,  and  consists  mainly  of  olivine,  enstatite, 
iron,  and  ferrous  sulphide;  metal  17*62,  troilite  5*01, 
rock  77*37%.  The  metallic  portion  contains  Fe 
91*277,  Ni  8*270,  Co  0*426,  Cu  6*669,  P  0*018%. 

Chemical  Abstracts. 

Hydrothermal  paragenesis  of  quartz  and 
arsenic  minerals  in  altered  quartz  porphyry  from 
Saubach  L  V.  ;  properties  of  pharmalcosiderite 
and  symplesite.  F.  Heide  (Z.  Krist.,  1928,  67, 
33—96;  Chem.  Zentr.,  1928,  i,  2591). 

Radioactive  pyromorphite  from  Sardinia.  P. 

Misciattelli  (Atti  R.  Accad.  Lincei,  1928,  [vi], 
7,  929— 932).— The  feebly  radioactive  mineral  con¬ 


tained:  PbO  86*243,  P,05  14-640,  Cl  2*4,  Si02  1*06%, 
As205  trace.  Spectroscopic  examination  showed  the 
presence  of  traces  of  neodymium.  R.  W.  Lent. 

Marmatite  and  christopMte.  W.  F.  dk  Jong 
(Z.  Krist.,  1928,  66,  515;  Chem.  Zentr.,  1928,  j, 
2170). — X-Ray  examination  indicates  that  these 
substances  are  not  individuals,  but  mixed  crystals. 
Chris  tophi  te,  Zn0.60Fe0.34(+Mn)S,  has  a  5*420  ^ 
0*065  A.;  marmatite,  Zn0 . 73F  e0 .27  ( +  Mn  )S  has 

a  5*414^0*005  A. ;  sphalerite,  ZnS,  has  a  5*395^: 
0*005  A.  A.  A,  Eldridge. 

Structure  and  constitution  of  felspars.  F. 
Machatschki  (Zentr.  Min.  GcoL,  1928,  A,  97—104; 
Chem.  Zentr.,  1928,  i,  2243— 2244).— A  discussion. 

A.  A.  Eldridge. 

Composition  of  some  alkali  rocks  from  the 
Eastern  Arabian  desert.  E.  Schurmann  (Zentr. 
Min.  GcoL,  1928,  A,  121 — 124;  Chem.  Zentr,,  1928,  i, 
2244), 

Larsenite  and  calcium-larsenite,  from  Frank¬ 
lin,  N.J.  C.  Palache,  L.  H.  Bauer,  and  H. 
Berman  (Amer.  Min.,  1928, 13, 142—144). — Larsenite, 
PbZnSi04,  orthorhombic,  white,  has  d  5*90,  optically 
negative,  2F  about  80°,  p>v  perceptible ;  %  1*92, 
(3  1*95,  y  T96,  and  contains  SiO^  16*87,  PbO  56*66, 
ZnO  22*74,  FcO  0*10,  MnO  0*14,  CaO  2*42,  MgO  0*20, 
H20  0*76%.  Calcium-larsenite,  white,  lemon -yellow 
fluorescence  in  ultra-violet  light,  has  d  4*421,  optically 
negative,  2  F  =  5° ;  %  1*760,  p  1*770,  y  1*774,  and 
contains  Si02  24*10,  FeO  0*48,  MnO  0*57,  CaO  16-36. 
ZnO  36*61,  PbO  27*63,  MgO  0*23,  H20  6*12%. 

Chemical  Abstracts, 

Kernite,  W.  T.  Sc haller  (Amer,  Min.,  1927,  42, 
24 — 25).— Kernite,  Na2B407,4H20,  from  Kern  Co., 
California,  is  orthorhombic, H  3,  d  1*953,  2  V nearly  90°, 
%  1*454,  p  1*472,  y  1*488.  Analyses  of  kernite  and 
ulexite  arc  recorded.  Chemical  Abstracts, 

Ammonioj ar osite,  E.  V.  Shannon  (Amer.  Min., 
1927,  12,  424 — 426). — Ammonioj arosite,  probably 
uniaxial,  negative,  ca  1-800,  s  1*750,  contained  A1203 
0*02,  Fe203  49*30,  CaO  0*05,  MgO  0-13,  Na20  6*22, 
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ICO  1*56  (NH4)20  4*23,  S03  34*49,  H20  9*86,  insol. 
0*76%.  ~  Chemical  Abstracts. 

Holdemiie  from  Franklin,  N.  J.  C.  Pal  ache 
and  E.  V.  Shannon  (Amen  Min.,  1927,  12,  144— 
148). — Holdenifce,  8Mn02,4Zn0lAs205,5H2Q,  ortho¬ 
rhombic,  has  a  :  h  :  c  =0*3802  :  1  :  0*2755,  H  4,  d  4*07, 
optically  positive,  2F=30°  20',  a  1*769,  p  1*770, 
7  1-785.  Chemical  Abstracts. 

Megovernite  from  Sterling  Hill,  N.  J.  0. 
Palache  and  L.  H.  Bauer  (Amer.  Min.,  1927,  12, 
373 — 374). — Megovernite,  uniaxial  positive,  o>  1*754, 
d  3*719,  contained  Si02  8*92,  MnO  42*72,  FeO  1*53, 
MgO  11*27,  ZiiO  10*22,  As203  4*45,  As205  12-48, 
IPO  8*49%,  Chemical  Abstracts. 

Cahnite  from  Franklin,  N.  J.  C.  Palache  and 
L.  H.  Bauer  (Amer.  Min,,  1927,  12,  149—153), — 
Cahnite,  4  Ca0,B203As20B,4H20,  has  axial  ratio 
1:0*615,  H  3,  d  3*156,  optically  positive,  <o  1*062, 
z  1*663.  The  mineral  exhibits  abnormal  interference 
colours.  Chemical  Abstracts. 

Lyndochite.  H.  V,  Ellsworth  (Amer.  Min., 
1927,  12,  212— 218). — Lyndochite,  a  new  mineral  of 
the  euxenite-poly erase  group  from  Lyndoch  Township, 
Renfrew  Co.,  Out.,  has  d  4*909,  H  6*5,  and  contains 
uranium,  thorium,  cerium,  lanthanum,  didymium, 
yttrium,  erbium,  zirconium,  tantalum,  and  niobium. 
The  age  is  computed  to  be  1100  X  106  years. 

Chemical  Abstracts* 

Maberly  (Out.)  euxenite.  EL  V.  Ellsworth 
(Amer,  Min,,  1927,  12,  365 — 367). — The  mineral 
contains  PbO  1*01,  U08  7*25,  U03  1*51,  Th02  2*64, 
(Ce,La,Di)203  0*87,  (Yt,Er)2Os  24*95,  Ti02  25*04, 
la205  5*32,  Nb205  22*28%,  with  smaller  amounts  of 
commoner  elements.  The  age  is  computed  to  be 
870  x  106  years.  Chemical  Abstracts. 

Sphalerite  from  Mantov,  near  Cholesov.  F. 

Ulrich  and  V.  Vesely  (Yestn,  stat.  geoL  ust, 
ueskoslov.,  1927,  3,  5  pp. ;  Chem.  Zentr.,  1928,  i. 


2798). — A  new  analysis  does  not  include  fluorine,  but 
corresponds  with  the  formula  9ZnS,FeS,  The 
mineral  has  dls  4*03.  A.  A.  Eldbidge. 

Pelargosite  from  Trementi,  Adriatic  Sea.  E. 
Onorato  (Bulb  Soc.  Geol.  Itah,  1926,  44,  17  ;  Chem. 
Zentr.,  1928,  i,  2797— 2798).— Pelargosite,  d  2*834, 
II  4.  %  1*529,  contained  CaC03  79*47,  MgC03  3*13, 
SrC03  2*27,  CaS04  3*94,  Fe203  0*23,  A1203  0*57, 
NaCl  3*66,  KC1  1*63,  Si02  0*47,  H20  2*44,  organic 
material  2-10%.  "  A.' A.  Eldkidge. 

Sarkinite  from  Llmgban.  G.  Flink  (Geol.  For. 
Forlu,  1924,  46,  661—670;  Chem.  Zentr.,  1928;  i, 
2170) —Sarkinite,  pink  to  blood-red,  has  d  4*173, 
H  4—5,  »'  1*8085,  ft"  1*8065,  n,tf  1*7930,  and  contains 
(analysis  by  Almstrom)  As203  42*55,  MnO  50*60,  FeO 
0*15,  CaO  1*09,  MgO  0*29,  Na20  1*30,  H20  3*44, 
A]203  0*10,  insol.  0*14%.  A.  A.  Eldeidge. 

Weslienite  from  Langban,  G.  Flink  (Geol. 
For.  Fork.,  1923,  45,  557—573  ;  Chem.  Zentr.,  1928,  I, 
2170). — The  mineral  has  d  4*967,  H  6—7,  and  contains 
Sb205  67*37,  As205  trace,  FeO  6*56,  MnO  trace,  CaO 
17*96,  MgO  1*24,  K20  0*62,  Na20  5*40,  lose  on  ignition 
T03%.  A.  A.  Eld  ridge. 

Lavas  of  the  volcano  Sumac  o,  Eastern 
Ecuador,  S.  America.  R.  J.  Colony  and  J.  H. 
Sinclair  (Amer,  J.  Sci.,  1928,  [v],  16,  299—312).— 
Analyses  and  petrographic  descriptions  are  recorded 
of  specimens  of  lavas  of  the  volcano  Surnaco. 

CX  T  SH 

.  W.  Gibby, 

Ajkaite,  a  Hungarian  fossil  resin. 

MEISTER  (Mat.  term.  ErtesTto,  1926,  43,  332—341  ; 
Chem,  Zentr.,  1928,  i,  2799).— Ajkaite  has.  d  1*05 — 
1*06,  H  2*5,  1*5412.  The  light  yellow  and  dark 

brown  forms  contain,  respectively.  C  80*38,  79*01 ; 
H  11*00,  9*89;  O  7*20,  9*61;  S  1*42,  1*99%.  When 
heated,  the  material  evolves  hydrogen  sulphide  and 
then  a  pungent  oil  containing  oxygen  and  a  small 
amount  of  sulphur.  A.  A.  Eld  ridge. 


Organic  Chemistry. 


Preparation  of  pure  methane  and  ethane. 
W.  M.  Kemula  (Przemysl  Chem.,  1928, 12,  411 — 412). 
— Methane  prepared  from  aluminium  carbide  contains 
hydrogen,  unsaturated  hydrocarbons,  oxygen,  nitro¬ 
gen,  ammonia,  and  hydrogen  sulphide,  which  may  be 
removed  by  passing  the  gas  through  an  ignition  tube, 
packed  with  copper  oxide  and  copper  gauze,  at  the  rate 
of  2  litres  per  hr.  at  360°,  and  then  through  potassium 
hydroxide  solution.  Ethane  produced  by  the  electro- 
lysis  of  potassium  acetate  is  purified  similarly. 

R.  Trtjszkowski. 

Oxidation  of  n-hexane.  M.  Brunner  and  E.  K. 
Rideal  (J.G.S.,  1928,  2824—2825). — Investigation  of 
the  rate  of  oxygen  consumption  of  ndiexane-air 
mixtures  in  a  closed  bulb  maintained  at  210°  has 
shown  that  the  rate  of  oxygen  uptake  during  the 
initial  period  of  no  pressure  change  (this  voL,  731) 
is  quite  rapid,  and  hence,  it  is  considered  that  the 
predominating  reactions  involved  in  the  initial  stages 
of  the  combustion  at  low  temperatures  are  (a)  C6H14+ 
02  — x  C6H1402  (active  moloxide),  ( b ) 


CeH1402  — x  2C6H12+2H20,  (c)  CgH12+02  — 
GcH1202 — >-  decomposition,  A.  1.  Vogel. 

Additive  reactions  of  the  ethylenic  linking  with 
formation  of  ethane  compounds  containing  two 
asymmetric  carbon  atoms  formed  during  the 
additive  process  and  the  influence  of  the  velocity 
of  reaction  on  its  course.  E.  Orr  [with  R. 
Schroter  and  A.  Behr  (Ber.,  1928,  61,  [B%  2124 — 
2142). — The  hydrogenation  of  the  dimethylfumarie 
and  dimethylmaleic  acids  as  sodium  salts  in  aqueous 
solution  and  of  the  stereoisomer! e  gy-diphenvl- 
A#- butenes  in  various  solvents  has  been  examined. 
The  results,  compared  with  those  obtained  by  the 
addition  of  halogen  or  hydroxyl  to  the  ethylenic 
linking,  show  an  undoubted  analogy  in  the  course  of 
all  additive  reactions,  but  the  process  is  most  obvious 
in  the  case  of  reduction  owing  to  the  absence  of  side 
reactions.  A  homogeneous  addition  is  not  the  rale* 
but  merely  the  exception  which  can  be  attained  only  by 
using  a  rate  of  reaction  defined  by  the  “  reaction  stage 
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rule  ”  (cf.  A.,  1927,  441).  In  the  eases  of  the  acids 
and  the  dimethylstilbenes,  the  cis- forms,  which  are 
more  reactive,  have  lower  m.  p.,  and  hence  are  pre¬ 
sumably  richer  in  energy,  are  much  more  readily  and 
therefore  more  speedily  hydrogenated  than  the 
corresponding  trans- varieties.  Hydrogenation  of  the 
cts-forms  in  both  cases  therefore  leads  exclusively  or 
predominatingly  to  the  weso-forms,  which,  in  each 
case,  are  richer  in  energy. 

With  the  £raw$-compounds  it  is  possible,  by  suitable 
choice  of  conditions  of  reaction  under  which  addition 
occurs  at  a  sufficiently  slow  rate,  to  convert  dimethyl- 
fu marie  acid  exclusively  into  the  racemic  form  of  its 
additive  product  and  to  transform  the  butene  almost 
entirely  into  trans-  dim  ethyls  ti  1  bene .  With  both  com¬ 
pounds  such  an  increase  in  the  rate  of  reaction  can  be 
obtained  by  modifying  the  experimental  conditions 
that  the  proportion  of  meso-form  of  the  additive 
product  far  exceeds  that  of  the  racemic  form.  It  has 
not  been  possible  to  make  the  meso- additive  compound 
the  sole  product  from  the  t rans- derivative .  The 
favoured  cis- addition  of  hydrogen  must  doubtless  be 
regarded  as  a  stereochemical  regularity,  but  its 
existence  is  merely  a  consequence  of  definite  energy 
relationships.  The  course  of  the  additive  process  in 
the  case  of  the  ethyl enic  linking  is  dependent  on  the 
differences  in  energy  of  the  additive  products  and  of 
those  of  the  cis-  and  t ran s- initial  materials  and  on  the 
rate  of  reaction  of  the  additive  process.  As  in  the  case 
of  the  acetylenic  linking,  the  processes  are  explained 
solely  by  considerations  of  energy,  but  the  explanation 
is  simpler  with  the  triple  linking,  since  a  single  initial 
material  yields  two  products  with  differing  energy 
content. 

The  preparation  of  dimethylmaleic  anhydride  is 
described  in  detail.  It  is  isomerised  to  an  equilibrium 
mixture  of  sodium  dimethyl-maleate  and  -fumarate 
in  neutral  aqueous  solution ;  the  change  is  readily 
effected  in  a  steel  flask  at  180°  and  the  established 
equilibrium  is  nearly  maintained  if  the  flask  is  cooled 
rapidly  in  water.  Reduction  of  sodium  dimethyl- 
maleate  in  the  presence  of  palladised  charcoal  or 
nickel,  of  sodium  dimethylfumarate  in  presence  of 
palladium  under  varied  conditions  or  nickelised 
charcoal,  and  of  dimethylfumaric  acid  by  zinc  dust  and 
acetic  acid  Is  described.  ,$-7-DimethyIsuccinic  acid 
forms  rhombic  crystals,  a  :  b  :  c=0*5332  :  1:  0*4784, 

cis -Py-Diphenyl-AP-butene,  m.  p.  66°,  is  isolated  from 
the  products  of  the  action  of  sulphuric  and  glacial 
acetic  acids  on  pp-diphenylbutan-y-ol ;  its  reduction 
in  the  presence  of  ether  and  palladised  or  nickelised 
charcoal  is  described.  trans-$y- Diphenyl- A$- butene  is 
reduced  under  very  varied  conditions.  The  racemic 
nature  of  the  liquid  variety  of  diphenylbutane  is 
established  by  the  preparation  of  the  liquid  hydro¬ 
carbon  in  its  optically  active  form.  For  this  purpose, 
phenylmethylcarbinol  is  resolved  by  the  phthalic  acid 
method  and  the  active  modification  is  transformed 
into  the  chloride  by  thionyl  chloride  (cf.  McKenzie  and 
Clough,  J.C.S.,  1913, 103,  687). 

a-Chloroethylbenzene  is  converted  by  magnesium  in 
absolutely  anhydrous  ether  almost  exclusively  into  the 
Grignard compound,' whereas  the  action  proceeds  nearly 
completely  in  the  direction  of  hydrocarbon  synthesis 
if  a  little  moist  ether  is  added ;  the  liquid  diphenyl¬ 


butane  is  mainly  produced.  If  active  a-chloroethyl- 
benzene  is  used,  complete  raeemisation  occurs.  Treat¬ 
ment  of  the  active  chloride  with  sodium  in  presence  of 
ether  gave  an  active  diyphenylbuta ne  of  opposite  sign, 
the  optical  homogeneity  of  which  is  not  established. 

The  following  heats  of  combustion  are  recorded  : 
Z-dimethylsuccinic  acid,  4599*2  and  4599*7  g.-cal./g., 
whereas  the  values  for  the  corresponding  r-  and  meso- 
acids  are  4597*5  and  4607-7;  r-py-diphenylbutane 
10106  and  10098  g.-cal./g.  and  m eso-fjy -diphenyl - 
butane  10098  g.-cal./g.  (as  liquid).  ’  H.  Wren. 

Relative  rates  of  bromination  of  the  olefines* 
H.  S.  Davis  (J.  Amer.  Chem.  Soc.,  1928,  50,  2769— 
2780). — The  addition  of  bromine  to  olefines  in  carbon 
tetrachloride  has  been  followed  by  colorimetric  and 
titrimetric  measurements.  In  solutions  dried  with 
phosphoric  oxide,  ethylene  and  bromine  react  very 
si  owl  v  in  the  dark.  The  bimolecular  reaction  coeffi- 
cient,  K,  is  not  altered  by  the  presence  of  oxygen  or 
hydrogen  bromide,  but  it  may  be  increased  100 — 1000 
times  by  adding  traces  of  water  or  by  exposure  to 
sunlight.  In  the  dark,  K  is  increased  20—130  times 
by  cooling  the  mixture  from  25°  to  0°.  This  probably 
indicates  that  bromination  is  effected  mainly  by  a 
bromine  hydrate,  the  formation  of  which  is  favoured 
by  a  fall  in  temperature.  The  rate  of  bromin¬ 
ation  of  propylene  is  also  increased  by  cooling  from 
25°  to  0°,  but  those  of  t ri methy let h y lene  and  di iso¬ 
butylene  are  not  appreciably  changed.  The  following 
are  comparative  minimum  values  of  K  at  25°  for 
bromination  in  the  dark  in  carbon  tetrachloride  dried 
with  phosphoric  oxide  :  ethylene,  0*006 ;  propylene, 
0*2  ;  Aa- butylene,  2*0  ;  A$-  and  ?. so- butylenes,  60*0  : 
tri methy lethylene,  250*0  ;  di isobutylene,  20*0. 
Exposure  to  light  increases  the  rate  of  bromination  in 
each  case,  but  decreases  the  differences  between  the 
relative  rates  of  bromination.  H.  E.  F.  Notion. 

Relative  rates  of  absorption  of  gaseous  butyl¬ 
enes  into  sulphuric  acid.  EL  S.  Davis  (J.  Amer. 
Chem.  Soc.,  1928,  50,  2780— 2782).— Calculations 
based  on  the  work  of  Michael  and  Brunei  (A.,  1909, 
i,  197)  show  that  the  rate  of  dissolution  of  a  butylene, 
whether  pure  or  diluted  with  an  inert  gas,  in  sulphuric 
acid  is  proportional  to  the  amount  remaining  undis¬ 
solved.  The  following  relative  rates  of  dissolution  at 
28— 80°are  calculated  from  the  absorption  coefficients: 
Aa-butylene,  1 :  A^-butylene,  2  ;  isobutylene,  280 — 390. 

H.  E.  F.  Notton. 

Oxidation  of  hexadecylene,  S.  Landa  (Bull. 
Boc.  chim.,  1928,  [iv],  43,  1086— 1088) —Hexadecyl¬ 
ene,  b.  p.  152— 1 54° /l 3  mm.,  d 15  0*7850,  n™  1-44327,  is 
readily  oxidised  to  pentadecoic  acid,  b.  p.  193 — 195°/ 
13  mm.,  m.  p.  52—52*5°  (ethyl  ester,  b.  p.  172-174°/ 
15  mm.),  b}r  agitation  with  2  parts  of  potassium 
permanganate  in  warm  1%  solution. 

R.  Brightman. 

Action  of  light  on  acetylene.  H.  Reificke.— 
See  this  vol.,  1340. 

Semi-hydrogenation  of  the  acetylenic  linking 
and  dependence  of  the  geometrical  configuration 
of  the  ethyl  enic  compound  so  formed  on  the  rate 
of  reaction.  E.  Ott  (Ber.,  1928,  61,  [JJ],  2119— 
2123  ;  cf.  Ott  and  Schroeter,  A.,  1927,  441 :  Salkind, 
ibid.,  643). — The  occurrence  of  the  irregular  course  of 
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reaction  is  regarded  as  a.  direct  measure  of  the  increase 
i  1 i  velo c i t y  o f  rea c ti on.  In  fch e  1 lydrogena tion  of  t etra - 
methylbutinenediol,  the  catalysts  may  be  arranged 
in  the  following  order  of  efficiency.  The  irregular 
course  is  observed  with  palladised  charcoal  which  has 
not  come  into  contact  with  oxygen  after  precipitation 
of  the  metal  on  the  carrier,  but  is  not  observed  after 
contact  with  oxygen.  Colloidal  palladium  and 
niekelised  charcoal  do  not  cause  irregular  hydrogen¬ 
ation  even  when  shielded  from  oxygen.  With 
spongy  platinum  the  irregularity  is  particularly 
marked. 

The  following  heats  of  combustion  are  recorded  : 
diphenyldiacetylene,  0769^2  g.-cal./g. ;  Irans-irans- 
diphenylbutadiene,  9841  ±3 ;  cis-cfs-diphenylbuta- 
diene,  m,  p.  70°,  9864±2,  cis-cis-diphenylbutadiene 
(liquid),  9970±4.  Determination  of  the  heat  of 
combustion  of  Mostilbenc  prepared  by  various  methods 
indicates  a  lack  of  homogeneity  which  is  not  disclosed 
by  chemical  analysis  or  examination  of  absorption 
spectrum  or  refractive  index. 

[With  If.  Sciiu rmann . ] — wco '-Tetramethyl-p-xylylem 
glycol ,  m.  p.  140°,  from  magnesium  methyl  bromide 
and  p-diacetylbenzene,  and  - ietramethyl- o -xylyhne 
glycol .  m.  p.  166°,  from  methyl  phthalatc  and  magnes- 
i u m  methy  1  bromide ,  arc  described.  H .  Wren. 

Action  of  Arrays  on  chloroform  and  analogous 
substances.  P.  Gunther,  H.  D.  von  her  Horst, 
and  G.  Cronheim. — See  this  voL,  1340. 

Production  of  isomerides  in  the  formation  of 
the  double  linking  by  dehydration  of  substituted 
alcohols.  W,  Chalmers  (Trans.  Roy,  Soc„  Canada, 
1928,  [hi],  22,  HI,  69— 78).— A  study  of  the  known 
cases  of  dehydration  of  the  secondary  alcohols, 

CH 2R*  CH  ( OH ) ‘ CEUR/ ,  shows  that  the  unsaturated 
compound,  CH^R^CHICHR'  (I),  is  produced  when 
R— Me,  Et.Pi^  and  R'==*CH,AeyCH/CH(3/CHvOEtf 
*CHMe*C02H,  *CHMe-CHO.  When  R=Me  or  *CH2C1 
and  R/=»CH2*C02H  or  *OH2*CN,  the  dehydration 
product  is  I,  but  if  R=Et,  Pr$,  Bu^,  a  mixture  of  I  and 
CHRlCH'CHoR'  is  obtained.  From  these  and  other 
examples  it  is  deduced  that  in  a-  series  of  substituted 
alcohols  a  hydrogen  atom  will  separate  most  easily 
from  the  following  groups  in  the  order  given : 
<CH„"CO*H  (*CH2OEt ,  *CH0 Ac ,  -CHvCHO, 
♦OK/CChjMe},  [CH2G1]s  Pi*  Bu*,  Et,  Sle.  The  chloro- 
methyl  group  appears  to  be  anomalous :  In  the 
majority  of  examples  of  dehydration  of  ch  loro  hydrins 
it  occupies  the  position  given.  SaytzefFs  rule  (A., 
1S76,  I,  641)  is  incapable  of  foretelling  the  isomeride 
produced. 

Dehydration  of  x-ehloro-p-methylbutan~|3-ol  by 
distillation  over  anhydrous  oxalic  acid  gives  a  mixture 
of  x-chloro-[*b  methyl- A^-butene  (44%),  b.  p.  96 — 97 
df  0*9170,  fra^-pmhloromethyl-A^-butene  (15%)  (II), 
and  41%  of  cis-P-ehloramethyl-A^-buteneand  p-chloro- 
methvl -A tt -butene.  A  similar  mixture  of  eh  loro- 
amylenes  and  x3-dichloro-g-methylbutane,  b.  p. 
133 — 135°,  df  1*0785,  is  produced  by  the  action  of 
phosphorus  pentachloride  on  a^-methylcthylethylcne 
oxide  (cf.  Sever  and  Chalmers,  A.,  1927,  442).  De¬ 
hydration  of  %-chloro-$y-dimeikylbutan- $-ol,  b.  p. 
162—164°.  df  1*049,  affords  a-chloro-Py-dimethyl- 
Aa * b utene  (48%),  y -methyl * p-chloromethyl- Aa * bu ten e 


(20  %),  and  y-methyl-x-chloromethyl-A^-butene 
(32%)  (III).  The  proportions  of  the  isomerides  in  the 
above  mixtures  are  found  by  determining  the  active 
(ehloromethyl)  halogen  with  alcoholic  potassium 
hydroxide  solution.  When  a  15%  solution  of  sodium 
iodide  in  acetone  is  used  (cf.  Finkelstcin,  A.,  1910,  i, 
453),  II  and  III  do  not  react,  presumably  because  of 
some  steric  hindrance  factor. 

a>$ -Methyhsopropylct  hylene  oxide  lias  b.  p.  100— 
101°,  df  1*049.  ‘  H,  Burton. 

Preparation  of  nitro-  and  cbloronitro-olefines. 
E>  Schmidt  and  G.  Rxjtz  (Rer.,  1928,  61,  [£],  2142— 
2148).— The  preparation  of  nitro-  and  chloronitro- 
olefines  is  effected  by  protracted  heating  of  ethereal 
solutions  of  the  acetyl  derivatives  of  the  corresponding 
ehloro-  or  ehloronit.ro- alcohols  with  potassium  hydro¬ 
gen  carbonate  :  R*CH(OAe)*CH2'N(X>== 
R-CHICH-NOj+AcOH  and  R*CH(OAc)-CHCWST02= 
R*CH,CCbN02+AcOH.  With  increasing  length  of 
the  hydrocarbon  chain,  the  tendency  of  the  nitro  - 
ole  hues  towards  polymerisation  diminishes  rapidly 
and  appears  less  pronounced  when  the  chlorine  atom 
is  also  present.  The  presence  of  the  double  linking  in 
the  a  p -position  follows  from  the  difference  in  properties 
between  nitropropylene  and  nitroallyl  and  from  the 
physical  properties  of  the  compounds. 

The  following  substances  are  described  (cf.  this 
voL,  504,  and  previous  abstracts)  :  a -nitro~$~propyl 
acetate ,  b.  p.  94 — 95°/8  mm.,  df  1*1568,  nf  14242; 
aL-chloro-Miitro-$-propyl  acetate,  b.  p.  90— 91°/9  mm., 
df  1*2773,  nf  1*4391 ;  a-?iitro-ft-butyl  acetate ,  b,  p. 
105— 106°/U  mm.,  df  M224,  rif  1*4285;  *.-<Moro- 
a-nitrobuian^-ol,  b.  p.  97 — 98°/9  mm.,  df  1*2827,  tif 
1*4548,  and  its  acetate,  b.  p.  98 — 99°/12  mm,,  df 
1*2376,  tiff  1  *4429 ;  cc-nitro^amyl  acetate,  b.  p. 
Ill— 113°/10  mm,,  df  1*0898,  ng  14339;  a- nitro - 
$*octyl  acetate;  oc-chloro^niiro-octan^-ol,  b.  p.  140°/ 
9  mm.,  df  1*1174,  nf}  14570,  and  its  acetate;  a-niiro- 
A a-pmpene,  b.  p.  37°/10  mm.,  df  1*0661,  nf  1*4627,  and 
its  polymer ide ;  ce fi-dibromo-x-nitropropane,  b.  p. 
97 — 99°/15  mm.,  df  2*0303,  ng  1*5228;  a-cklom- 
a- n itro-La ~p rop ene ,  b.  p.  51— 52°/ 13  mm.,  df  1*2840, 
ng  1*4759;  cc-niiro~Aa -butene,  b.  p.  5o°/12  mm,, 
df  1*0261,  rif  1*4532;  a fi-dibromo-fi-nitrobutanc,  b.  p. 
99— 100°/I2  mm.,  df  1*8857,  ng  1*5181;  a-chloro- 
a-nitrQ-&a-butene,  b,  p.  57 — 58°/10  mm,,  df  1*2143, 
ng  1*4728;  0L~mtro-Aa-pentene>  b.  p.  69 — 70°/12  mm,, 
df  0*9952,  ng  1*4550;  aL-nitro-Aa-octene,  b.  p.  112°/ 
9  mm.,  df  0*9476,  ng  1*4596;  <x-chloro-x-niiro- Aa~ 
octene,  b.  p.  110 — lll°/9  mm.,  df  1*0685,  ng  1*4700. 

H.  Ween. 

Nitroso-compounds.  J.  G.  Earl,  P.  0*  Ells¬ 
worth,  E.  C.  S.  Jones,  and  J.  Kenner  (J.C.S.,  1928, 
2697 — 2703). — The  marked  tendency  for  a  nitroso- 
group  to  undergo  isomerisation  to  the  oxi min o -form 
is  demonstrated  by  a  review  of  the  literature.  In 
appropriate  cases  the  necessary  hydrogen  atom  can  be 
supplied  by  a  hydroxymethyl  group,  with  elimination 
of  formaldehyde,  as  in  the  glycerol  synthesis  of 
Piloty  and  Ruff  (A.,  1897,  i,  453)'  The  authors  have 
extended  the  work  of  Schmidt  and  Wilkendorf  (A., 
1919,  i,  249)  and  of  Wilkendorf  and  Trdnel  (A.,  1928, 
i,  2 88)  o  n  a- n  i  t  ro  b  u  tan  e-  8  yB  -  trio  1  b  y  shown  11  g  tha  t  t  h  e 
sodium  salt  of  (5-nitropropane-ay-diol  interacts  with 
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nitrous  acid,  giving  formaldehyde  and  8 -hydroxy- 
ethylnitrolic  acid,  m.  p.  76 — 77°  (corr.  decomp.), 
identical  with  the  substance  formed  from  p-nitroethyl 
alcohol.  Similarly,  ethylnitrolic  acid  has  been  pre¬ 
pared  from  the  sodium  salt  of  ff-nitropropanol  and 
nitrous  acid. 

Compounds  containing  one  carbonyl  group  in  place 
of  the  nitroso -group  do  not  undergo  loss  of  formalde¬ 
hyde,  although  the  authors  consider  that  the  oxidation 
of  pent  aery  thritol  by  dilute  nitric  acid  (Have  and 
To  liens,  A.,  1893,  i,  617)  proceeds  by  such  a 
mechanism.  R.  J.  W.  Le  Fevre. 

Electrolytic  oxidation  of  alcohols*  IV,  Propyl 
alcohol  in  alkaline  solution,  S.  Koidzumi  (Mem. 
Coll.  Sci.  Kyoto,  1928,  [A],  11,  391 — 400). — Electro¬ 
lytic  oxidation  of  methyl  alcohol  in  sodium  hydroxide 
solution  at  15—17°  at  a  platinum  anode  gives  a 
mixture  of  hydrogen  (79 — 84*5%),  oxygen  (13*8 — 
19*5%),  and  carbon  monoxide  (1*0— 2*6%)  (cf. 
Muller,  A.,  1921,  i,  218).  After  about  27  hrs.  the 
proportion  of  hydrogen  decreases  rapidly,  carbon 
monoxide  increases,  and  carbon  dioxide  is  formed  also, 
presumably  by  oxidation  of  the  aldehyde  and  acid 
produced.  n~  Propyl  alcohol  in  aqueous  methyl- 
alcoholic  sodium  hydroxide  solution  gives,  in  addition 
to  hydrogen,  ethylene  and  ethane,  an  increased 
amount  of  the  hydrocarbons  being  obtained  at 
lower  temperatures.  The  production  of  ethvlene  is 
explained  CB2Me*GH2*0  — >  CH20+CH2Me*  —  > 
CH2ICH2+H’,  and  an  analogous  mechanism  is  sug¬ 
gested  for  the  production  of  ethylene  during  the 
electrolysis  of  propionates.  H,  Burton. 

Configurational  relationships  of  hexan-p-ol 
and  of  a-hydroxy*-n-hexoic  acid  to  lactic  acid  ; 
relationship  of  chemical  structure  to  optical 
activity.  P.  A.  Levene  and  H.  L.  Haller  (J.  Biol. 
Chem.,  1928,  79,  47 5 — 488 ) . — 1 -  a  -  Hydroxy -n  -  hexo  ic 
acid ,  [a]j)  — 1*9°  (sodium  salt,  [«]g  +  11*8°),  gave 
ethyl  d - a-hydroxy-n -hexoate,  h.  p.  91— 93°/ 17  mm . , 
Vft,  +11*0°,  which  was  reduced  to  n -hexane- cc$-diolt 
"a]p  +  10*8°  in  alcohol  (di-oL-na'phth ylcarbamate,  m.  p. 
155 — 160°,  [ajp  —5*7°  in  acetic  acid).  The  same 
glycol,  b.  p.  110 — 113°/6  mm.,  [oc]ff  +15*2°,  wras 
obtained  in  larger  amount  by  yeast  fermentation  of 
tt-hexan-oc-ol-  p-one  (prepared  through  a -chlorokexan- 
{ 1-oZ,  b.  p.  74 — 77°/12  mm.,  and  a-chlorohexan-P-one, 
b.  p.  70°/15  mm.),  and  was  converted  into  d-x-bromo- 
n-hexan-$-ol,  b.  p.  93 — 95°/17  mm.,  [a)f}  +2*85°, 
winch  was  reduced  to  d-n-hexan-$-olt  b.  p.  135—140°, 
[a]„  +15*0°  in  ether  (a -naphthylcarbamate,  in.  p. 
61 — 65u,  [cc]D  +6*3°  in  alcohol).  A  '-Hexen-fi-ol, 
b.  p.  138—140°,  was  obtained  by  the  reduction  of 
ally  lace  tone  and  was  resolved  through  the  hydrogen 
phthalate,  thus  yielding  d-A *-hexen-$-ol,  [a]j>  +18*2° 
in  ether  (hydrogen  phthalate ,  [a]u  +43*75°  in  ether) , 
l-A+Hexen-P-ol,  [<*%  —14*1°  in  ether,  on  reduction 
with  hydrogen  and  palladium,  gave  1  -n-Jiexan-$-ol, 
b.  p.  138 — 139°,  [a]D  — 10*8°  in  ether  (a -naphthyl- 
carbamate ,  in.  p.  78 — 81°,  [«%  —10*4°  in  alcohol) ; 
<Z-A«-hexen-P-ol,  [<x]D  +18*2°  in  ether,  when  treated 
with  ozone,  gave  d ~y -hydroxy  valeric  acid ,  [a]]}  +10*5° 
(barium  salt,  [a%  +3*5°).  It  follows  that  d-n- hexan- 
p-ol  and  Z-a-hydroxy-?i-hexoic  acid  are  configuratively 
related  to  d-y-hydroxyvaleric  acid  and  hence  to 


d-laetic  acid  (A.,  1926.  1024).  Up  to  the  present  this 
research  indicates  that  in  the  carbinols  the  direction 
of  rotation  is  determined  by  the  distribution  of  masses 
around  the  asymmetric  carbon  atom  (cf.  Guye,  A., 
1890,  722),  but  that  in  the  hydroxy -acids  the  effect  of 
polarity  outweighs  that  of  mass  as  a  determining 
factor.  0.  R.  Harington. 

Catalytic  hydrogenation  under  reduced 
pressure .  I .  Reduction  of  the  methylheptenols . 
R.  Escourrou  (Bull.  Soc.  chim.,  1928,  fiv],  43, 
1101 — 1 115).— A  recapitulation  of  earlier  work  (A., 
1923,  i,  740).  Under  diminished  pressure,  and 
preferably  in  presence  of  pumice  impregnated  with 
platinum  oxide  (A.,  1922,  ii,  558),  the  methylalkyl- 
heptenols  afford  the  corresponding  heptanols  already 
described.  Hydrogenation  under  ordinary  pressure 
at  180 — 200°  in  presence  of  nickel  affords  the  corre¬ 
sponding  saturated  hydrocarbons.  The  following 
are  described  :  p5-dimethylheptane,  b.  p.  133 — 134°/ 
740  mm.,  dn  0*7209,  n1}  8  1*40672;  p*-dimethyloctanc, 
b.  p.  158 — 159°/750  mm,.  dn  0*7410,  n\)  1*41611 ; 
$fy\drimelhyloctane ,  b,  p.  173 — 176°/752  mm.,  dm' 
7037,  nf/  1*4270;  ft-dimethylnonane,  b.  p.  173—176°/ 
745  mm.,  n\}  1*4214,  du  0*7506;  dhnethyldecane , 

b.  p.  193— 1907752  nun.,  0*7642,  nf5  1-42821; 

-trimethyldecane,  b.  p.  206 — 208°/745  mm.,  dn 
0*7756,  n\l}  1  *43362,  and  the  acetate  of  p^-dimethyloctan- 
5-ol,  b.  p.  98—100715  mm.,  dn  0*861,  w1,*  1*42971. 
Poisoning  of  the  catalyst  may  be  occasioned  by 
selective  absorption  of  reaction  products,  particularly 
in  the  hydrogenation  of  nitriles.  Reactivation  may 
be  effected  by  extraction  with  ether  and  combustion 
of  the  remaining  impurities  in  a  current  of  oxygen  at 
300°.  Under  diminished  pressure  the  activity  of 
catalyst  is  reduced  and  removal  of  the  reaction  pro¬ 
ducts  from  the  heated  zone  facilitated,  thus  favouring 
selective  hydrogenation.  R.  Brightman. 

Preparation  of  chaulixioogryl  alcohol.  M.  M. 
Dewar  (U.S.  Pub.  Health  Service  Bulk,  1927,  No.  168, 
33—35) .— Ghaulmoogryl  alcohol  (40  g.),  m.  p.  36°, 
[a]  +58*5°  in  chloroform,  iodine  value  95*1,  was 
obtained  from  ethyl  chaulmoograte  (100  g.)  by  Pirns* 
method  (A,,  1923,  i,  1172). 

Che  mica  l  A  rstracts  . 

Catalytic  influence  of  hydrogen  ions  on  the 
internal  dehydration  of  a  c*s -ethyl  enic  y-glycol 
in  the  presence  of  water.  Bourguel  and  Ram- 
baud  (Compt.  rend.,  1928,  187,  663 — 666).- — The 
velocity  of  the  dehydration  of  pe -dim  ethyl- A? -hexene - 
ps-diol  in  acidic  media  at  the  ordinary  temperature  is 
shown  to  be  a  unimolecular  reaction  approximately 
proportional  to  the  concentration  of  hydrogen  ions. 
The  reaction  is  slightly  retarded  on  increasing  the 
concentration  of  the  glycol  owing  possibly  to  a  weak 
basic  action  of  the  hydroxyl  groups.  The  glycol  is 
stable  to  alkaline  media  even  at  100°. 

G.  A.  C.  Gough. 

[Synthesis  of  the  diastereoisometric  trisnh- 
stituted  a -glycols.]  J.  Pascal  (Anal.  Fis.  Quim., 
1928,  26,  219 — 221). — Polemical  against  Tiffeneau 
and  L6vy  (A.,  1924,  i,  825).  H.  F.  Gillbe. 

History  of  ethyl  ether.  E.  Darmstaedter  (J. 
pr.  Chem.,  1928,  [ii],  120,  74—88). 


/soPropyl  8y-dibromopropyl  ether.  V.  Deulo- 
feu  (Anal.  Asoe.  Quim.  Argentina,  1928, 16, 53 — 55). — 
Propyl  and  isopropyl  allyl  ethers  were  prepared  by 
boiling  the  sodium  derivatives  of  the  alcohols  with 
allyl  iodide.  Bromination  of  isopropyl  allyl  ether  in 
carbon  disulphide  yielded  iso -propyl  $y-dibromopropyl 
ether,  b.  p.  205—207°.  R.  K.  Callow. 

n-Butyl  ether  as  solvent  for  the  Grignard 
reagent.  C.  S.  Marvel,  A.  T.  Blomquist,  and  L.  E. 
Vaughn  (J.  Amer.  Chem.  Soc.,  1928,.  50,  2810— 
2812). — Under  standard  conditions  of  preparation  (cf. 
Gilman,  A.,  1923,  i,  193;  ii,  272 ;  1927,  865)  the  yields 
of  Grignard  reagents  in  n- butyl  ether  are  nearly  equal 
to  those  obtained  in  ethyl  ether.  The  resulting 
solutions  are  especially  useful  for  reactions  which 
require  an  elevated  temperature  for  their  completion. 
Thus,  cf/cfohexylcarbinol  (60%  of  the  theoretical)  is 
prepared  from  magnesium  cyclohexyl  bromide  and 
paraformaldehyde  in  ?&- butyl  ether  at  100 — 410°  . 

H.  E.  F.  Notton. 

Preparation  of  neutral  sulphuric  esters.  R. 
Levaillant  (Compt.  rend.,  1928,  187,  730—732;  cf. 
this  vol.,  990). — The  action  of  n-propyl  alcohol  on 
sulphuryl  chloride  cooled  in  a  freezing  mixture 
produces  a  70%  yield  of  n-propyl  chlorosulphonaie,  b.  p. 
71— 72°/22  mm. v,  44° /4  mm.,  1-4214,  d' 9,5  1-2855, 
which  is  stable  at  0°,  but  slowly  decomposes  at  the 
ordinary  temperature,  and  is  converted  by  the  slow 
addition  of  a  slight  excess  of  -propyl  nitrite  at 
70 — 80°  into  ?i-propyl  sulphate  (yield  30^40%), 
Similarly  from  glycol  inonochlorohydrin  is  obtained 
(3 -chloroethyl  chlorosulphonate ,  b.  p.  101°/23  mm.,  n] f3 
1-4587,  dnc?  1*555  (yield  70%), which  with  p- chloroethyl 
nitrite,  b.  p.  89*5— 90°,  1-4125,  1*212  (with  a 

freshly -prepared  sample ;  the  value  changes  on  keeping 
the  sample),  yields  p- chloroethyl  sulphate,  b.  p.  130°/ 
3*5  mm.,  iv$  1-4620,  cP  1*481  (yield  40%). 

J.'  W.  Baker. 

Stereo  chemical  studies.  XVII.  Optical  separ= 
ation  and  configuration.  B.  Holmberg  (Z. 
physikal.  Chem.,  1928,  137,  18— 28).— Whither  Js 
hypothesis,  that  two  acids  derived  from  the  same  base 
must  possess  analogous  configuration,  has  been 
investigated  by  separation  of  22  racemic  acids  by 
active  phcnylethylamine.  Although  certain  related 
groups  of  acids  exhibit  definite  regularities,  the 
anomalies  render  the  hypothesis  a  doubtful  method  of 
determining  configurations.  The  pairs  d{  — ) -lactic 
acid,  ( —  )-a-iodopropionic  acid,  ?(  —  ) -malic  acid, 
( + Rmonochlorosueeinic  acid,  and  d(+)- tartaric  acid, 
( — )  dichlorosuccinic  acid  afford  evidence  for  the 
inclusion,  previously  suggested  by  the  authors  on 
purely  chemical  grounds,  of  the  (  —  )-halogeno -prop¬ 
ionic  and  -succinic  acids  in  the  a  series  of  the  hydroxy- 
acids.  H.  F,  Gillrb. 

Formation  of  allyl  alcohol.  Preparation  of 
glycerol  for  mins.  R.  Dreary  and  P.  Dubois 
(Compt.  rend.,  1928,  187,  767— 769).— From  the  pro¬ 
duct  of  reaction  of  glycerol  and  formic  acid  under  the 
conditions  described  by  Koehler  (A.,  1914,  i.  133) 
there  were  isolated  by  fractional  distillation  a  glycerol 
monoformin,  b.  p.  154 — 157°/10  mm.,  dj  1*3052, 
yiif5  1*4614,  and  a  diformin,  b.  p,  148 — 149°/15  mm., 

1*3209,  niP  1*4492  (cf.  Wahl,  A.,  1925,  i,  880).  No 


triformin  was  separated.  By  the  reaction  of  sodium 
formate  with  glycerol  a-chlorohydrin,  ay-dichloro- 
hydrin,  and  a p-dibromo hydrin,  respectively,  were 
prepared  the  a-monoformin,  decomp.  150°  in  a 
vacuum  (cf.  van  Rom  burgh,  A.,  1882,  378),  the 
ay-diformin,  b,  p.  144 — 146°/11  mm.,  dj  1-3218, 
n\p  1*4486,  and  the  a p -diformin,  b.  p.  151— 153°/ 17 
mm.,  d%  1-3252,  n\ ;  1-4503.  R.  K.  Callow. 

Interaction  of  bromine  with  acetic  anhydride. 
IV,  Bromination  and  chlorination  compared. 
H.  B.  Watson  and  E.  H.  Roberts  (J.C.S.,  1928, 
2779—2786;  cf.  A.,  1927,  1168;  this  vol.,  153).— 
Measurements  of  the  velocity  of  chlorination  of  acetic 
anhydride,  acetyl  chloride,  and  acetic  acid  have  been 
made.  The  chlorination  of  acetic  anhydride  proceeds 
by  two  routes  involving  (a)  the  halogen  ation  of  the  acid 
chloride  and  (b)  the  preliminary  enolisation  of  the 
anhydride,  but  the  velocity  is  slower  than  for  bromin¬ 
ation,  Quinoline,  pyridine,  and  sodium  acetate, 
which  inhibit  the  bromination  of  acetic  anhydride, 
have  little  effect  on  chlorination  and  a  theoretical 
interpretation  of  the  difference  is  given.  Chlorination 
of  acetyl  chloride  proceeds  more  slowly  than  bromin¬ 
ation,  but  is  complicated  by  side  reactions  which  are 
rendered  imperceptible  by  the  addition  of  a  small 
quantity  of  iodine.  Chlorination  of  acetic  acid  at  100° 
proceeds  similarly  to  bromination  but  is  slower ;  the 
reaction  is  accelerated  by  acetyl  chloride  or  hydrogen 
chloride,  but  is  almost  unaffected  by  sulphuric  acid  or 
ferric  chloride.  A,  I.  Vogel. 

Polymerisation  and  condensation.  IV.  Glyc- 
idol  acetate.  P,  A.  Levene  and  A.  Walti  (J. 
Biol.  Chem,,  1928,  79,  363—376). — Glycidol  acetate 
was  heated  for  5  days  at  132—145°  and  the  product 
distilled.  The  fraction  101 — 125°/0*05  mm.  was  a 
mixture  of  crystals  of  bimolecular  glycidol  acetate 
with  a  liquid  which  was  chiefly  a  mixture  of  acetins, 
with  possibly  a  higher  polymerisation  product  of 
glycidol  acetate.  The  fraction  120 — 130°/0-05  mm. 
was  a  viscous  liquid  again  consisting  chiefly  of  a 
mixture  of  acetins.  The  vapours  escaping  from  the 
main  (water-cooled)  receiver  were  condensed  in  a 
chilled  tube,  and  jdelded  a  partly  crystalline  product ; 
it  comprised  for  the  most  part  a  polymeride  of 
glycidol  acetate  together  with  a  small  amount  of  a 
condensation  product,  Acetol  acetate,  after  similar 
treatment,  was  recovered  almost  entirely  unchanged. 

0.  R.  Harington. 

Esters  of  ap»dibromopropionic  acid,  V, 
Deulofjsu  (Anal.  A  soc.  Quim.  Argentina,  1928,  16, 
49 — 52). — Methyl,  propyl,  and  iso propyl  afbdibromo- 
propionates  were  prepared  by  heating  the  acid  with 
the  appropriate  alcohol  and  sulphuric  acid.  The  iso- 
propyl  ester  has  b.  p.  212—215°,  R.  K.  Callow. 

Glycerides  of  aliphatic  acids.  A.  Heiduschka 
and  H.  Schuster  (J.  pr.  Chem.,  1928,  [ii],  120,  145— 
1 59) . — Triglycerides  containing  1,  2,  or  3  different 
aliphatic  acid  residues  have  been  synthesised  by 
methods  which  define  their  constitutions.  Mono-  and 
di-glycerides  are  prepared  from  the  appropriate 
sodium  salts  and  halogenohydrins  (Guth,  Z.  Biol., 
1902,  44,  83),  and  the  diglycerides  converted  into 
triglycerides  by  interaction  with  the  requisite  acid 
chloride  in  dry  chloroform-pyridine  solution,  or  with 
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the  anhydride  ;  when  using  unsaturated  acid  chlorides 
or  anhydrides,  the  reaction  should  he  carried  out  in 
dry  carbon  dioxide. 

Thionyl  chloride  reacts  only  with  primary  alcoholic 
groups  present  in  the  glyceride,  and  thus  serves  to 
differentiate  between  ap-  and  ax' -diglvee rides.  The 
wandering  of  an  acyl  group  (cf.  Fischer,  A.,  1020,  i, 
808)  has  been  investigated  by  this  means,  and  under 
the  conditions  of  reaction  ap -distearin  is  converted  into 
the  aa'-isomeride  to  the  extent  of  20%.  Thionyl 
chloride,  followed  by  the  appropriate  sodium  salt,  may 
be  used  to  introduce  an  acid  residue  into  the  a-position 
in  the  glyceride  molecule,  and  by  suitable  combination 
of  this  with  the  above  method  any  triglyceride  may  be 
obtained.  The  m.  p.  of  glycerides  are  subject  to 
alteration  on  keeping. 

aa'-Dipalmitin,  m.  p.  72°,  prepared  from  txa'-di- 
chlorohydrin  and  sodium  palmitate,  when  treated  with 
lauryl  chloride  in  chloroform-pyridine  solution  for 
8—10  lirs.  at  45—50°  yields  glyceryl  $~lattraie  oca '-di- 
palmilale,  m.  p.  54*6°.  From  ap-dipalmitin,  m.  p. 
66*5°,  by  the  action  of  thionyl  chloride  a^dipalmilin- 
a  -chlorohydrin,  m.  p.  48*6°,  is  prepared,  which,  when 
heated  for  8  brs.  at  150°  with  sodium  palmitate,  gives 
a  85%  yield  of  glyceryl  «p- dipalmitate  a'-kmmte,  m.  p. 
53 *5°.  ax'-Dimyristin,  m.  p.  60-5°,  heated  with  excess 
of  palmitic  anhydride  for  8—10  hrs.  at  75 — 80°/20 — 25 
mm.,  in  an  atmosphere  of  carbon  dioxide,  yields 
glyceryl  $ -palmitate  <x.a  -dimyr (stale,  m.  p.  49-5°.  From 
ag-dimyristin,  m.  p.  584°,  by  treatment  with  palmityl 
chloride  at  50°  for  8  hrs.  in  chloroform-pyridine 
solution,  glyceryl  a -palmitate  tz$-dimyr (state >  m.  p. 
47*8°,  is  prepared  in  60%  yield. 

a-Myristin  is  converted  by  oetoyl  chloride,  in  chloro¬ 
form-pyridine  solution  at  50—60°  for  several  hours, 
into  glyceryl  a-ocloaie  a-myristate  (an  oil),  which  with 
lauric  anhydride  (H  mols.)  at  70—80°  for  9  hrs.  in 
carbon  dioxide  yields  glyceryl  a-octoate  p -lawrnte 
K-myristote ,  m.  p.  17*7°,  f.  p.  3°.  a-Chloro-a'-myristin 
is  converted  by  oetoyl  chloride  under  the  same 
conditions  into  a-chloro  -  p  -  oetoyl-  a f -my  ris  tin ,  which 
when  heated  for  8  brs.  at  150°  with  sodium  laurate 
yields  glyceryl  0 -ocloaie  x-laurate  a-myristate,  m.  p. 
18-8°,  f,  p.  4*55°.  a-Laurin,  bv  successive  treat¬ 
ment  with  oetoyl  chloride  and  myristyl  chloride  in 
chloroform-pyridine  solution,  gives  a  54%  yield  of 
glyceryl  oL-octoale  a -laurate  p -myristate,  m.  p.  14*1°, 
which  closely  resembles  the  product  isolated  from 
coconut  oil  (Bonier,  B.,  1914,  756).  Similarly, 
a-oetoin,  by  treatment  with  oleyl  chloride  in  a  carbon 
dioxide  atmosphere,  followed  by  myristic  anhydride, 
gives  a  60%  yield  of  glyceryl  a-octoale  p -myristate 
a-oleate,  m.  p.  10*5°,  f.  p.  —1°;  the  isomeric  glyceryl 
a-octoate  a -myristate  fi-olcate,  m.  p.  15*8°,  f.  p.  3*5°,  is 
obtained  in  35%  yield  from  oc-mvristin  by  successive 
treatment  with  oetoyl  chloride  and  oleyl  chloride. 
a-Chloro-a'-myristin,  by  treatment  with  sodium 
oleate  for  8  hrs.  at  150°  in  carbon  dioxide,  yields  80% 
of  glyceryl  a -myristate  a -oleate,  m.  p.  20—23°,  which 
is  converted  by  oetoyl  chloride  in  chloroform- 
pyridine  solution  into  glyceryl  p-octoate  a'-myristate 
a-oleate,  m.  p.  14*8°,  f.  p.  6*7°,  in  67%  yield;  the 
glyceride  appears  to  be  identical  with  that  Isolated 
from  palm-kernel  oil  (Bonier,  B.,  1923,  1232). 
Improved  methods  for  the  preparation  of  a-stearin  and 


aa'* distearin,  m.  p.  83-5°  and  78*5°,  respectively,  are 
given.  0,  W.  Shoppee. 

Synthesis  of  behenolic  acid.  R,  Bh  attach  ary  a, 
8.  R,  Saletore,  and  J.  L.  Simonsen  (J.C.S.,  1928, 
2678 — 2681;  *cf.  A.,  1927,  339),— Methyl  decane- 
cuc-dicarboxylate,  b.  p.  170°/10  mm.,  was  converted 
in  poor  yield  into  the  hydrogen  ester,  m.  p.  51°,  by 
partial  hydrolysis  with  cold  alkali  or  by  Grim  and 
Wirth’s  method  (A.,  1922,  i,  805),  the  potassium  salt 
reduced  with  sodium  and  alcohol,  and  the  resulting 
hydroxy -acid,  m.  p.  78—79°  (magnesium  salt),  con¬ 
verted  into  methyl  X-bromododecoate,  m.  p.  about  50°, 
with  hydrogen  bromide  and  methyl  alcohol. 
Deeinene,  prepared  from  octyl  iodide  and  sodium 
acetylide at  180°  (cf.  Picon,  A.,  1919,  i,  429),  b.  p.  175— 
180°/685  mm.,  0*799,  nf}  144,  when  condensed  in 
the  form  of  its  sodio-derivative  with  methyl  y-bromo- 
dodecoate  in  xylene  solution  at  1 60°,  resulted  in  the 
formation  of  an  oily  ester  which,  when  hydrolysed  with 
methyl-alcoholic  potassium  hydroxide,  gave  an  acid, 
m.  p.  57°,  identical  in  all  respects  with  behenolic  acid 
prepared  from  crude  acid,  '  A.  I.  Vogel, 

Synthesis  of  iododihydrochaulmoogric  acid 
and  its  ethyl  ester.  A.  L.  Dean,  R.  Wrenshall, 
and  G.  Fujimoto  (U.8.  Pub.  Health  Service  Bull, 
1927,  ATo.  168,  28—30). — lododihydrochaulmoogric 
acid,  in.  p.  68—69°,  [a]n%  +6-24°  in  chloroform,  acid 
value  139-8,  saponif.  value  274-8  {ethyl  ester,  m,  p. 
35 — '36°),  obtained  from  ehaulmoogric  and  hydriodic 
acids,  is  probably  p-( 2-  or  3 -iodocyefopentyl ) trideeoic 
acid.  Chemical  Abstracts. 

Condensation  of  hydroxy-acids  by  catalysts  in 
the  presence  of  hydrogen  at  high  pressures. 
V.  Ipatiev  and  Q.  Razubaiev  (J.  Russ.  Phys.  Chem. 
Soc.?  1928,  60,  909—9 1 2 ) .-a-Hydroxy  butyric  and 
a-hydroxy^ovalerie  acids  were  treated  with  hydrogen 
at  about  70  atm.,  in  the  presence  of  nickel  oxide  and 
alumina  as  catalysts.  With  a-hydroxybutyric  acid, 
heating  for  7  clays  at  280—290°  gave  a  10%  yield  of 
methylethylsucclnie,  25%  of  butyric,  and  small 
amounts  of  the  higher  fatty  acids.  The  residual  gas 
contained  35%  of  methane.  a-Hydroxy iso valeric 
acid  did  not  condense  under  the  above  conditions. 
The  carboxyl  group  was  eliminated  to  a  great  extent 
since  formic  acid  and  carbon  dioxide  were  freely  formed 
as  well  as  considerable  quantities  of  propyl  alcohol. 

M.  ZVEGINTZOV, 

Condensation  of  hydroxy-  and  ketonic  acids  ; 
P~,  y-,  and  tert . -hydroxy-acids .  G.  Razubaikv  (J. 
Russ.  Phys.  Chem.  Soc.,  1928,  60,  913—916).— 
P-Hydroxy  butyric,  lsevulie,  and  a-hydroxy^obutyric 
acids  were  treated  with  hydrogen  by  Ipatiev’s 
method  (cf,  preceding  abstract).  Mo  dibasic  con¬ 
densation  products  were  o btained .  P-Hydroxybutyric 
acid  gives  a  33%  yield  of  n- butyric  acid,  together  with 
a  number  of  degradation  products— formic  and  acetic 
acids  and  carbon  dioxide  and  a  pleasant-smelling  oil 
with  a  wide  boiling  range.  Lasvubc  add  is  reduced 
with  greater  difficulty,  owing  to  the  lower  tem¬ 
perature  (230°)  which  must  be  employed.  The  keto- 
group  is  first  reduced  to  the  hydroxyl,  and  the 
resulting  y-hydroxy  valeric  acid  is  then  further 
reduced  to  n- valeric  acid  (20%  yield).  Decomposition 
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products  are  also  formed.  Above  250°  the  acid  is 
decomposed  with  evolution  of  carbon  dioxide  and 
methane  and  the  formation  of  a  tarry  residue. 
a-Hydroxyisobutyric  acid  is  easily  reduced,  giving  a 
60%  yield  of  asobutyric  acid,  together  with  formic 
acid,  carbon  dioxide,  and  methane, 

M.  ZVEGIHTZOV. 

Complex  oxalates  of  quinquevalent  molyb- 
denum.  H.  M.  Spittle  and  W.  Wardlaw  {J.C.S., 
1928,  2742 — 2756). — The  three  crystalline  complex 
oxalates  of  quinquevalent  molybdenum, 
Moo02(0H)r>(C004)oH2Ba,H,0, 
Mo203(OH)4C2d3(OH)2R2,2H20  “  (R=K  or  NH4), 
described  by  Bailhache  (A,,  1903,  i,  66),  are  members 
of  a  series,  R{Mo02(C204),a;H20],  where  R=Iv,  NH4, 
0’5Ba,  etc.,  and  x=l ,  1*5,  2-5,  or  3*5.  When  con¬ 
centrated  solutions  of  the  pyridinium  and  quinolinium 
derivatives  of  the  series  R2[MoOC15]  (A.,  1927, 1044)  are 
treated  with  oxalic  acid,  complex  oxalates  are  obtained. 
Th  us  { C9H  gN  )2[Mo  0C15],H20  gave  quinolinium 

molybdenum  dioxy  oxalate,  [C9H8N )2[Mo 02(C204),H20] 
(yellowish -brown) ;  (C5H6N)2[MoOC15]  gave  a  complex 
'pyridinium  molybdenum  oxy  oxalate, 

( C  SI4  gN  )  3  H  [  Mo4  C)  g  ( C2 04 )4 , 6 H  2  0  ]  (orange -yellow) 

which  with  pyridine  passed  into 
(C6H6N)fMo62(C204),C5H5N] ;  barium  chloride  and 
(NH4)2[Mo0015|  gave  barium  molybdenum  dioxy- 
oxalate ,  Ba[Mo02(C204)]2,5H20  (red),  which  with  (a) 
potassium  sulphate  yielded  the  following  potassium 
molybdenum  dioxyoxalates ,  K  [Mo  02  (C<>04  ),3*5Ho0] 
(yellow  crystals),  K[Mo02(C204),2*5H20]  (red), 
K[Mo02(C2d4),l*5H20]  (yellow  powder)  and 
K[Mo02(C204),H20]  (red),  or  (5)  ammonium  sulphate 
yielded  ammonium  molybdenum  dioxyoxalates, 
(NH4)[Mo02(C204),2‘5H20]  (orange), 

NH4[Mo02(C204),  1  *5H20]  (yellow  powder), 
NH4[Mo02(C204),H20]  (red  crust),  or  (c)  quinolinium 
sulphate  gave  quinolinium  molybdenum  dioxy  oxalate 
( C9H 8N ) [Mo 02(C204), H20]  (yellowish -brown),  or  (a?) 
pyridinium  sulphate  gave  a  normal  pyridinium 
molybdenum  oxy  oxalate,  (C5H6N)[Mo02(C204),H20] 
(chrome-yellow),  which  on  steam  distillation  in  an 
atmosphere  of  nitrogen  was  transformed  into  the  acid 
salt,  (C5H6N)3H[Mo408(C204)4,6H20]  (orange-yellow), 
or  (e)  with  dilute  sulphuric  acid  in  an  atmosphere  of 
nitrogen  a  pale  yellow  oxyoxalaie  of  quinquevalent 
molybdenum  [HMo02(C204),  1  *5H20]  was  produced, 
regarded  as  the  parent  acid  of  the  series.  Deter¬ 
minations  of  mol.  wts.  and  molecular  conductivities 
are  described  and  these  are  in  accord  with  the  co¬ 
ordination  formulae  in  dilute  solutions,  but  poly¬ 
merisation  is  indicated  in  concentrated  solutions. 

A.  I.  Vogel. 

Oxidation  of  aSyS-tetrahydroxyhexoic  acids  by 
nitrons  acid,  and  the  reduction  products  of 
8-ketorhamnolactone.  E.  Voto^ek  and  L.  Bbnes 
(Chem.  Listy,  1928,  22,  362 — 364,  385—391).— 
8-Ketorhamnolactone  (p-nifcrophenylhydrazone,  m.  p. 
176°),  S-ketorhodeoiactone,  and  S-ketofucolactone 
are  prepared  by  adding  a  cold  aqueous  solution  of 
nitrous  acid  (1  mol.)  to  the  corresponding  lactone. 
8-Ketorhamnolactone  yields  on  reduction  with  sodium 
amalgam  a  mixture  of  tetrahydroxyhexoic  acids, 
chiefly  Z-rhamnonic,  isolated  as  lactones.  A  highly 
laevorotatory  rhamnolactone,  [a]D  —99°,  previously 


described  by  Kiliani  (A,,  1922,  i,  1111)  as  a  lactone  of 
guleontc  acid,  a  supposed  stereoisomeride  of  rhamnonic 
acid,  is  found  in  this  mixture,  and  shown  to  he  a 
different  lactone  of  the  same  acid.  The  phenvl- 
hydrazones  of  the  above  reaction  mixture  are  separ¬ 
ated  into  rhamnonic  phenylhydrazone,  m.  p.  195 — 
196°,  and  gulomethy Ionic  phenylhydrazone ,  m.  p.  153°, 
yielding  on  warming  with  barium  hydroxide  gulo- 
methylola  clone ,  distinguished  from  rhamno- 
Hp.qh  lactone  by  its  initial  and  final  [<x)o,  —58*3° 
RP-OR  anc^  —  38*3°,  respectively,  its  indefinite 
OR* ci I  '  m*  P  >  103—153°,  and  by  the  solubility  of  its 
HOOH  phenylhydrazone  in  96%  alcohol.  This  new 
A--  lactone  on  reduction  yields  d -gulomethylose 
~  (annexed  formula),  [a|D  —17*1°  ( phenyl - 
osazone,  m.  p.  140 — 142°).  R.  Truszkowski. 

Water  of  crystallisation  of  calcium  citrate,  F. 
Perciabosco  (Atti  II  Cong.  Naz.  Chim.  Pura  Appl., 
1926,  1368;  Chem.  Zentr.,  1928,  i,  2171).— Calcium 
citrate  tetrahydrate  loses  5*5%  of  its  water  at  100° 
and  becomes  anhydrous  at  138 — 140°. 

A.  A.  Rldridge. 

Nitrile  esters  of  dicarboxyglutaconic  acid,  Y. 
Urttshirara  (Bull.  Chem.  Soc.  Japan,  1928,  3,  219— 
226 ;  cf.  this  vol.,  49). — Condensation  of  ethyl  ethoxy - 
methylenecyanoacetatc  with  methyl  sodiocyano- 
acetate  in  ethyl  alcohol  yields  diethyl  aa'-dicyano- 
glutaconate  hemihydrate,  but  in  methyl  alcohol  the 
product  is  methyl  ethyl  aa  -dicyanoglutaconate  hemi¬ 
hydrate ,  m.  p.  197°  (corr.).  This  product  is  also 
obtained  by  the  condensation  of  methyl  ethoxy- 
methylenecyanoacetatc  with  ethyl  sodiocyanoacetate 
in  ethyl  alcohol,  but  when  this  condensation  is  carried 
out  in  methyl  alcohol  the  product  is  dimethyl  aa'-di- 
cyanoglutaeonate  hemihydrate.  Interchange  of  alkyl 
groups  must  occur  when  the  cyanoacetic  ester  reacts 
with  the  sodium  alkoxide,  since  no  such  interchange 
takes  place  when  dimethyl  sodioevanoglutaconate  is 
boiled  with  ethyl  alcohol  for  1  hr.  By  similar  replace¬ 
ment  condensation,  methyl  malonate  with  ethyl 
ethoxymethylenemalonate  in  ethyl  alcohol  yields 
methyl  triethyl  dimrboxyglutaconate ,  whilst  in  methyl 
alcohol  the  product  is  the  dimethyl  diethyl  ester.  By 
examination  of  various  free  nitrile  esters  of  dicarboxy- 
glutaconie  acid  and  their  sodium  derivatives  of  known 
constitution  it  is  shown  that  these  give  a  colour  with 
ferric  chloride  only  when  the  sodium  is  attached  to 
carbon  bearing  two  earbethoxyl  groups,  and  hence  the 
constitution  of  the  sodium  derivative  obtained  by  the 
action  of  ethyl  ethoxymethylenemalonate  on  sod  lo¬ 
rn  alononitrile,  or  of  ethoxy  me  thylenemalono  nitrile  on 
ethyl  sodiomalonate,  is  G(CN)2ICHsCNa(C02Et)2,  from 
which  the  oily,  unstable  ethyl  yy-dicyano-k8 -propylene- 
xct-dicarboxylate  is  liberated  by  dilute  acids.  The 
alcoholic  solution  of  this  ester  on  keeping  yields  crystals 
of  ethyl  y-eyano-y-carbamyl-A^-propylene-aa-dicarb- 
oxylate.  Similar  arguments  lead  to  the  structure 
C(CN)(G02Et):CH*CNa(C02Et)2  for  ethyl  sodiocyano- 
carbethoxyglutaconate.  Since  previous  work  (this 
voh,  1216)  lias  shown  that  the  a  and  y  positions  in 
glutaconic  esters  are  not  identical,  the  formation  of 
the  same  sodio -derivative  by  the  condensation  of 
methyl  (or  ethyl)  ethoxyethvlidenecyanoacetate  with 
ethyl  (or  methyl)  sodiocyanoacetate,  respectively,  is 
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explained  by  the  following  scheme  :  OXYIOH*OEt+ 
CHoX'Y'  (or  GX'YTCH-OEt+CH0XY)— > 

NaOEt 

CHXY*CH(OEt)*CHX'Y' — — >GXY:CH*CNaX'Y/  or 
CXYTCH*CNaXY,  the  hydrogen  on  the  carbon  with 
the  smallest  number  of  attached  eyano-groups  being 
substituted  by  sodium,  and  that  on  the  carbon  atom 
with  the  larger  number  of  cyano- groups  being 
eliminated  with  the  ethoxy -group  as  alcohol. 

J.  W.  Baker. 

Photochemical  studies.  I.  J.  Houben  and  W. 
Fischer. — See  this  voL,  1340. 

Oxidation  reactions  of  aldehydes.  J.  B. 
Con  ant  and  J.  G*.  Aston  (J.  Amer.  Chem.  Soc.,  1928, 
50,  2783—2798 ;  cf.  A.,  1927,  116)*— When  0-14 
aqueous  isobut aldehyde  is  oxidised  with  potassium 
ferricyanide  in  slightly  alkaline  solution  at  80° 
2:2:5: 5-tetramethyldihydropyrazine  (27*5%  of  the 
theoretical),  m.  p.  83—84°,  b.  p.  160°  (dinitroso- 
derivative,  m.  p.  208 — 210°),  is  formed.  In  0-28J7- 
solution,  the  aldehyde  yields,  in  addition,  3  :  Q-di- 
cyano- 2  :  2  :  5  :  Bdeimmethiylpiperazme,  m.  p.  193— 
194-5°  (dmitroso- derivative,  decomp.  178°),  which  is 
also  formed  from  the  above  dihydropvrazine  and 
aqueous  liydrogen  cyanide*  Quantitative  experi¬ 
ments  in  borate  or  phosphate  buffer  solutions  show 
that  the  nitrogen  in  these  products  is  derived  from  part 
of  the  ferricyanide,  65%  of  which  is  recovered  as  ferro- 
cyanidc  and  the  remainder  as  ferric  hydroxide  and 
formic  acid.  No  isob utyric  acid  is  obtained.  Me t h y  1 
fsopropyl  ketone  is  similarly  oxidised  to  hexam  ethyl - 
2  :  5-dihydropyrazine  (33%  yield)  (Gabriel,  A.,  1911, 
L  212),  but  acetaldehyde  yields  only  indefinite  pro* 
ducts.  Similar  reactions,  involving  oxidation  of  the 
p- carbon  atom,  occur  with  acid  oxidising  agents  and 
are  favoured  by  increasing  dilution.  Thus,  iso- 
but  aldehyde  gives  with  potassium  dichromate  in 
2JNr-sulphurie  acid  at  80°  isobutyric  acid  and  20—40% 
of  acetone.  n-Butaldehyde  undergoes  p- oxidation 
under  these  conditions  to  a  similar  extent,  liberating 
carbon  dioxide.  With  eerie  sulphate  in  2Ar-sulphuric 
acid  at  80°,  tsobutaldehyde  yields  acetone,  p -hydroxy - 
fsobutaldehyde,  carbon  dioxide,  a  trace  of  a  substance, 
m.  p.  166—169°,  and  20%  of  the  theoretical  of  iso- 
butyric  acid.  The  same  products  arc  obtained  in  acid 
solution  with  permanganate  or  cobaltic  sulphate. 
Chloranil  and  palladium -black  yield  p -hydroxy  iso- 
butaldehyde  but  no  acetone.  Acetaldehyde,  when 
kept  in  excess,  is  oxidised  by  very  dilute  permanganate 
at  80°  to  carbon  dioxide  (20%)  as  well  as  acetic  acid. 
These  reactions  probably  do  not  involve  oxidation  of 
the  enolic  forms  of  the  aldehydes  (cf.  Evans  and 
Adkins,  A.,  1919,  i,  572).  II.  E.  F.  Nottox 

DeterminatioH  of  trioxymethylene .  M.  E. 
Alessaxdrini  (Atfci  II  Cong.  Naz,  Cliim.  Pura  Appl., 
1926,  1356—1307  ;  Chem.  Zentr.,  1928,  i,  2191). — The 
decomposition  of  the  liberated  formaldehyde  by 
sodium  hydroxide  in  Orlov’s  method  is  avoided  by 
adding  exactly  the  required  amount  of  alkali  to  the 
Nessler  reagent.  Romijn’s  method  can  be  carried 
out  in  a  2%  alcoholic  potassium  hydroxide  solution 
or  in  a  0*lAr-potassium  cyanide  solution.  Romeo’s 
method  gives  too  high  results.  A.  A*  Eldridge. 

Polymerides  of  aliphatic  chlor  ©aldehydes . 
F.  D.  Chattaway  and  E.  G.  Kellett  (J.C.S.,  1928, 
4  s 


2709— 2714).— The  interaction  of  chloral  and  a  large 
excess  of  concentrated  sulphuric  acid  at  15—20°  gives 
metachloral  as  the  main  product  together  with  about 
2%  of  ehloralide  (triehloroethylidene  trichlorolaetate) 
and  about  1%  of  a -parachloral,  m.  p.  116°,  b.  p. 
223°/760  mm.  (capillary  tube),  and  p -parachloral, 
m.  p.  152°,  b.  p.  250°  (capillary  tube),  which  are 
separated  by  fractional  crystallisation  from  alcohol. 
The  polymerides  are  trimeric  in  benzene,  not  inter¬ 
convertible,  odourless,  stable  to  boiling  aqueous 
alkalis,  do  not  react  with  phenylhydrazine  or  potass¬ 
ium  cyanide,  and  dissociate  into  chloral  on  distillation 
under  ordinary  pressures,  but  distil  unchanged  at 
15  mm.  The  isomerism  is  probably  of  the  ds-tnms 
type  corresponding  with  the  two  possibilities  in  the 
paraldehyde  ring,  one  having  all  the  three  triehloro- 
methyl  residues  on  the  same  side  of  the  plane  of  the 
ring  and  the  other  having  two  on  one  side  and  one  on 
the  other  (cf.  Hantzseh  and  Oechslin,  A.,  1907,  i, 
1009).  Paradichloroacctaldehydc  does  not  appear  to 
exist  in  isomeric  forms.  Butylehloral  hydrate  on 
treatment  with  not  less  than  6  parts  by  weight  of 
concentrated  sulphuric  acid  gave  an  80%  yield  of  the 
two  a-  and  $~parab utylchlorals ,  which  were  separated 
by  crystallisation  from  acetic  acid,  a-Parabuiyl- 
chloral  has  m.  p*  180°,  b.  p*  235°/760  mm.  (capillary 
tube),  and  $-parabutylchloral  has  m.  p.  157°,  b.  p. 
233°/760  mm.  (capillary  tube) ;  they  are  trimeric  in 
benzene  and  resemble  the  paraehlorals  in  properties. 
Butylehloral  appears  not  to  form  a  polymeride  of  the 
meta-type ;  it  is  unaffected  by  hydrogen  chloride  and 
is  converted  into  a  mixture  of  the  two  parabutyl- 
chlorals  by  pyridine.  Anhydrous  butylehloral  is  best 
prepared  by  distillation  of  the  hydrate  with  about 
half  its  weight  of  acetic  anhydride  in  the  absence  of 
moisture  or  by  distillation  of  the  dry  polymeride  under 
ordinary  pressure  (quantitative  yield). 

A.  I.  Vogel* 

Action  of  ketones  on  mercuric  iodide  in 
presence  of  alkali.  E.  Montignie  {Bull.  Soc. 
cliim.,  1928,  fiv],  43,  1115— 111?).— When  boiled  with 
mercuric  iodide  and  aqueous  potassium  hydroxide 
acetone  gives  a  yellow  precipitate  of  a  compound, 
COMe*CHMg3I2J  decomp,  at  180°,  insoluble  in  all  sol¬ 
vents  and  very  slowly  attacked  by  warm  30%  potassium 
hydroxide.  It  is  readily  decomposed  by  cold  dilute 
acids,  but  not  by  dry  hydrogen  chloride..  Potassium 
iodide  removes  mercuric  iodide.  The  following  ketones 
give  a  similar  reaction  :  methyl  ethyl  ketone,  methyl- 
hep  ten  one,  acetophenone,  benzylacetone,  methyl 
benzyl  ketone,  cyclohexanone,  essence  of  rue  (mixture 
of  methyl  heptyl  ketone  and  methyl  nonyl  ketone), 
antipyrine,  and,  in  alcoholic  solution,  benzophenone 
and  benzylideneacetone  and  in  aqueous  alcohol, 
camphor.  The  reaction  is  not  given  by  quinones,  and 
it  can  be  utilised  for  the  determination  of  acetone  in 
urine  by  adding  0*5  c.c.  of  phosphoric  acid  to  100  c.c. 
of  the  urine,  distilling,  and  using  25  c.c.  of  the  distillate 
for  the  test.  R.  Brightman. 

Determination  of  constitution  by  means  of 
ozone.  R.  Escourrou  (Bulk  Soc.  cliim.,  1928, 
[iv],  43,  1088 — 1100). — Methylheptenone,  obtained  by 
hydrolysis  of  citral,  yields  a  colourless  ozonide  which, 
on  decomposition  with  iee-water,  affords  acetone  and 


Isevulaldchyde  (cf.  Harries,  1903,  i,  605)  with  a  little 
lsevulie  acid  and  probably  a  polymeride  of  high  b.  p. 
This  methylheptenone  accordingly  has  the  ^-structure, 
CMe2ICH*CH2’COMe,  only  traces  of  the  a-isomeride 
being  present.  When  similarly  treated  the  methyl¬ 
heptenone  obtained  as  a  by-product  in  the  preparation 
of  ?/t~ionone  gives  much  formaldehyde,  which  may  be 
due  to  the  presence  of  dipentene  in  the  methyl¬ 
heptenone.  Proof  of  the  presence  of  the  a-isomeride 
in  this  product  is  afforded  by  the  formation  of  form¬ 
aldehyde  from  the  ozonide  of  the  benzylmethyl- 
heptenol,  b.  p.  146— 147°/7  mm.,  obtained  from  it  by 
means  of  magnesium  benzyl  chloride.  The  presence 
of  impurities  containing  a  terminal  ICH2  group  vitiates 
the  direct  ozonisation  of  methylheptenone,  b.  p. 
60— 61°/10  mm.,  dm  0*8531,  146195,  a0  -45*33°, 

obtained  by  fractionation  of  essence  of  lemon- grass, 
but  decomposition  of  the  ozonide  of  inactive  methyl- 
iso amylheptenone,  b.  p.  120— 122°/ 13  mm,,  d10  0*8565, 

1  45947,  prepared  from  it  affords  formaldehyde  and 
a  considerable  amount  of  acetone,  indicating  that  the 
original  methylheptenone  consists  of  both  a-  and 
fl- forms  with  the  latter  predominating.  The  di¬ 
me  thyldecadiene  obtained  by  dehydration  of  methyl- 
butylheptenol  is  similarly  shown  to  consist  almost 
entirely  of  p  5- di  methyl- A^f-decadicne,  since  its  ozonide 
affords  on  decomposition  acetone,  but  aldehyde,  and 
lsevulaldehyde  with  only  traces  of  formaldehyde, 
possibly  from  p dimethyl -A^-deea diene.  Quantit¬ 
ative  experiments  in  aqueous  acetic  acid  as  solvent 
confirm  the  results  obtained  previously  with  Java 
geraniol  and  citronellol  (A.,  1925,  i,  772).  Similarly, 
limonenc,  b.  p.  175—176°,  d14  0*847,  wg  1*4717,  [a]g 
+  116*1,  is  shown  to  contain  about  80%  of  the 
limonenie  and  12%  of  the  terpinolenic  form,  the 
remaining  8%  being  probably  a-terpene.  Decom¬ 
position  of  the  ozonide  gives  a  small  quantity  of  an 
insoluble  waxy  substance,  m.  p.  88—90°.  Analysis  of 
methylfsoamylheptenol  shows  that  this  product 
contains  10 — 11%  of  the  a-form.  R.  Brightman. 

Action  of  alkali  and  carbon  disulphide  on 
xylan,  E.  Hetjser  and  G.  Schorsch  {Cellulose- 
chem.,  1928,  9,  109—119;  cf.  this  vol.,  1219).— The 
trustworthiness  of  two  methods  for  the  determination 
of  carbon,  (1)  oxidation  with  chromic  and  phosphoric 
acids  and  direct  measurement  of  the  volume  of  carbon 
dioxide  evolved  (Berl  and  Innes,  A.,  1909,  ii,  520), 
(2)  oxidation  with  an  excess  of  potassium  dichromate 
and  sulphuric  acid  and  determination  of  excess  of 
dichromate  by  titration,  was  tested  on  pure  sodium 
oxalate.  In  this  case  the  former  method  gave  the 
better  results,  but  with  xylan  the  results  obtained  by 
this  method  varied  by  as  much  as  10%  from  the 
theoretical  value.  Better  results  (2%  error)  are 
obtained,  in  the  case  of  xylan,  by  the  titration  method 
when  the  following  conditions  are  fulfilled.  The 
xylan  is  oxidised  with  33*3—66*6%  excess  of  potassium 
dichromate  solution  (90  g.  /litre)  in  a  solution  containing 
20—25  voh-%  of  concentrated  sulphuric  acid  with 
addition  of  several  drops  of  mercury,  by  heating  for 
3 — 5  min.  After  cooling,  an  excess  of  ferrous  ammon¬ 
ium  sulphate  solution  is  added  and  the  excess  titrated 
with  O'liY-potassium  permanganate  solution. 

J.  W.  Baker. 


Gasometric  determination  of  reducing  sugars. 
D.  D.  Van  Slyke  and  J.  A.  Hawkins  (J.  Biol.  Cliem., 
1928,  79,  739 — 767). — The  solution  containing  sugar 
is  heated  with  a  known  amount  of  potassium  ferri- 
cyanide  in  presence  of  alkali;  the  excess  of  ferri- 
cyanidc  remaining  is  determined  by  measurement  of 
the  nitrogen  evolved  when  it  is  caused  to  react  with 
excess  of  hydrazine  in  the  apparatus  of  Van  Slyke  and 
Neill  (A,,  1924,  ii,  872).  The  method  is  applicable  to 
blood  (0*2  e.c.  and  upwards),  after  removal  of  proteins 
with  tungstic  acid,  and  may  be  applied  directly  to 
diluted  urine.  In  the  case  of  blood  from  anaesthetised 
patients,  care  must  be  taken  to  remove  all  ether  by 
boiling  before  carrying  out  the  gasometric  analysis. 

0.  It.  Haring  ton. 

Determination  of  reducing  sugars ,  especially 
dextrose^  in  presence  of  hydrocyanic  aeid?  with 
alkaline  copper  solutions.  M.  Hertssey  and  A. 
Chalmeta  (J,  Pharm.  Chime,  1928,  [viii],  8,  393 — 
406). — The  presence  of  hydrocyanic  acid  in  the  sugar 
solution  causes  a  diminution  in  the  weight  of  copper 
oxide  formed.  The  losses  of  copper  oxide  have  been 
found  to  be  due  to  (a)  reaction  of  the  hydrocyanic 
acid  with  dextrose  according  to  the  Kiliani  reaction, 
(h)  the  formation  of  small  quantities  of  copper  cyanide, 
(e)  the  formation  of  soluble  sodium  copper  cyanide. 
Satisfactory  results  can  be  obtained  by  preliminary 
removal  of  the  hydrocyanic  acid  by  heat,  by  a  current 
of  air,  or  by  precipitation  and  removal  as  silver 
cyanide,  the  small  excess  of  silver  nitrate  necessary  for 
the  precipitation  being  removed  with  sodium  chloride. 
The  end-point  in  the  titration  of  a  sugar  solution  in 
presence  of  hydrocyanic  acid  with  an  alkaline  copper 
solution  is  very  indistinct.  E.  H.  Sharples. 


Oxygen  bridges  in  sugars.  IV.  Anhydrides 
of  2:3: 6-triiiiethylglucose.  K.  Hess  and  F. 
Micheel  (Annalen,  1928,  466,  100—114;  cf.  A., 
1927, 1056). — Prepetition  of  the  preparation  of  2  :  3  :  6- 
trimethylanhydroglucose  previously  described  (loc. 
cit.)  yielded  the  same  product,  b.  p.  111—113°/ 
0*2  mm.,  [a] ^  +70*6°  in  chloroform,  contrary  to  the 
statement  of  Freudenberg  and  Braun  (this  vol,  399), 
but  the  behaviour  of  the  product  with  pyridine  and 
acetic  anhydride  and  the  action  of  bromine  indicate 
that  instead  of  being  a  mixture  of  the  strained  and 
unstrained  forms  of  trimethylanhydroglueose  in  the 
proportions  75%  and  25%,  respectively  (not  25%  and 
75%  as  previously  misprinted),  it  contains  the 
unstrained  form  and  an  unsaturated  compound, 

probably  (I),  which  gives  an  oily 
acetyl  derivative,  fa]|f  +45*5°  in  ehloro- 

n  A  ^orm* 

An  attempt  was  made  to  complete 
|  an  analogous  series  of  reactions  with 
wTNVF  derivatives  of  2  :  3  :  6-trimethylglucose 
w'  -  containing  a  butylene  oxide  ring. 

1  • '  2:3:  6-Trimethylglucose,  conveniently 

prepared  in  quantity  by  hydrolysis  of  trimethyl- 
cellulose  with  methyl-  ale  oh  olic  sulphuric  acid,  was 
converted  into  a  mixture  of  the  a-  and  P-forms  of 
butylene-oxidic  2:3:  6-trimethylmethylglucoside  (cf. 
Schlubach  and  Bombard,  A.,  1926,  660).  The  action 
of  benzoyl  chloride  in  pyridine  yielded  the  5-benzoyl 
derivative,  [a]20  —35°  to  —43°  in  methyl  alcohol, 
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which  was  converted  by  hydrogen  chloride  into 
butylene-oxidic  l-chloro-5-bcnzoyl-2  :  3  :  6 -trimethyl- 
glucose,  m.  p.  122 — 123°,  [ot]19  — 114-5°  in  chloroform. 
Reaction  with  tri  methyl  amine  yielded  butylene™ 
oxidic  5-benzoyl- 2  :  3  :  B-trimethylglucosidotrimethyl- 
ammonium  chloride ,  m.  p.  146 — 149°  (decomp.), 
[cc]lf)  —60 8 2°  in  water  (additive  compound  with 
pyridine  hydrochloride,  m,  p.  102 — 194°,  [a]S  —43*4° 
in  water).  Attempts  to  prepare  an  anhydride  by  the 
action  of  alkali  yielded  only  butylene- oxidic  2:3:6- 
tr imelhylglucos idotrimethylammonium  hydrox ide,  m.  p. 
187 — 188°,  [a] i }  —68-3°  in  wrater  ( chloride ,  m.  p.  165° 
[ocj'il  —68*4  in  water),  and  decomposition  occurred  on 
more  vigorous  treatment.  The  unbenzoylatcd  base 
began  to  decompose  at  180°  when  heated  in  a  vacuum, 
without  any  sign  of  anhydride  formation.  Butylene  - 
oxidic  5  -  acetyl  -2:3:6-  trimethylglucosidotrimethyl- 
ammonium  chloride ,  [a]f}  ™33-9°  in  water,  prepared 
from  the  base,  could  not  be  converted  into  an  anhydride. 
Following  the  conclusion  that  only  one  anhydride  was 
formed  in  the  reaction  previously  described  (loc.  cit .), 
and  assuming  that  the  configuration  of  the  ammonium 
salt  must  be  favourable  to  anhydride  formation,  it 
follows  that  the  a- configuration  must  be  assigned  to 
both  the  present  compounds  and  those  previously 
described,  but  this  is  in  conflict  with  the  evidence  of 
relative  rotatory  powers.  R.  K.  Callow. 

Oxygen  bridges  in  sugars.  V.  Method  of 
determining  a-  or  ^configuration  of  di sacchar¬ 
ides.  K.  Hess,  F.  Migheel,  and  0.  Littmann 
(Annalen,  1928,  466,  115 — 130). — If  a  disaccharide  is 
hydrolysed  by  methyl-alcoholic  hydrogen  chloride,  the 
proportions  of  a-  and  p-methylhexosides  derived  from 
the  hexose  present  as  hexoside  may  be  expected  to  vary 
according  to  the  nature  of  the  linking  in  the  original 
disaccharide,  and  an  excess  of  one  form  as  compared 
with  the  proportion  present  in  the  equilibrium  mixture 
may  be  taken  as  evidence  that  the  hexoside  linking  in 
the  di saccharide  is  of  that  configuration,  assuming  that 
no  inversion  takes  place.  In  the  application  of  this 
method  to  the  determination  of  the  configurations  of 
lactose  and  cellobiose,  the  fully  methylated  sugars 
were  used,  in  order  to  avoid  shifting  of  the  oxygen 
bridge,  and  the  hydrolysis  was  performed  at-  0°,  with 
the  addition  of  sufficient  methyl  chloride  to  keep  the 
concentration  of  acid  sensibly  constant.  The  tetra- 
methylmethylhexoside  mixture  was  separated  from 
the  mixed  sugars  after  benzoylation  by  extraction 
with  water  and  distillation.  The  equilibrium  mixtures 
were  obtained  by  keeping  the  tetramethylmethyl- 
hexosides  under  the  conditions  used  in  the  hydrolysis 
and  working  up  in  a  similar  wray.  Both  lactose  and 
cellobiose  yielded  tetramethylmet  hylhexoside  mixtures 
containing  the  p-form  in  larger  proportion  than  the 
equilibrium  mixture,  as  determined  by  observations 
of  the  rotatory  powers  of  the  mixtures  and  the  pure 
components,  and  the  [^configuration  deduced  by 
fermentation  methods  was  thus  confirmed. 

a-Methylgalactoside,  [ajfj  +175-6°  in  water  (as 
hydrate)  (cf.  Fischer,  A.,  1895,  i,  437),  prepared  by 
passing  hydrogen  chloride  into  a  solution  of  galactose 
in  methyl  alcohol  and  keeping,  was  converted  by 
acetic  anhydride  in  pyridine  into  2:3:4:  Bdetra- 
acetyl- a-methylgaloctoside,  m.  p.  86 — 87°,  [«]jf  +132-5° 


in  chloroform,  which  yielded  the  unchanged  oc-methyl- 
galactoside  on  hydrolysis.  Methylation  of  the  acetate 
by  methyl  sulphate  and  alkali  yielded  2:3:4:  6-tetra- 
methyl- a-methylgalactoside,  b.  p.  80 — 84°/0*05  mm., 
[ot]  1J(  +188-5°  in  water  (Irvine  and  Cameron,  J.C.S., 
1904,  85,  1078,  give  +143-4°),  and  +148-0°  in  alcohol. 
Octamelhylcellobiose,  m.  p.  86°,  [a] 5, 5  —15-70°  in  water, 
—  14-63°  in  chloroform,  was  prepared  by  repeated 
treatment  of  hepta^  acetylmethylcell  obioside  with 
methyl  sulphate  and  sodium  hydroxide.  The  other 
substances  were  prepared  by  known  methods. 

R.  K.  Callow. 

Reactivity  of  methylated  sugars.  III.  Action 
of  dilute  alkali  on  tetramethyl-rZ-mannose.  R,  I). 
Greene  and  W.  L.  Lewis  (J.  Amer.  Chera.  Soc.,  1928, 
50,  28 1 3 — 2825)  —Mainly  a  more  accurate  repetition 
of  previous  work  (cf.  A.,  1927,  751 ;  this  vol,  509). 
The  equilibrium  solution  obtained  from  mannose  in 
presence  of  dilute  alkali  contains  mannose  (71-7%), 
dextrose  (8-9%),  and  Jaevulose  (16*9%).  At  the  same 
alkali  concentration,  pure  tetramethyl mannose,  m.  p. 
50*5 — 51*5°,  [a]}J  +23-0°  in  chloroform  (crystallo¬ 
graphic  data),  undergoes  50%  conversion  into 
tetramethylglucose.  The  sugars  have  been  isolated 
almost  quantitatively  from  the  product  by  fractional 
crystallisation  of  their  anilides  from  aniline.  Tetra- 
methylma nn oseani lido  has  a  variable  initial  rotation 
changing  to  [of0  — 8*5°  in  ethyl  alcohol  containing 
a  trace  of  hydrochloric  acid,  and  tetramethylglucose- 
anilide  has  [ajg  +230°  changing  to  +59°. 

H.  E.  F.  Notton. 

Aeetylmonosaccharides .  V.  Rates  of  hydro¬ 
lysis  of  tetra-acetylmethylmaimosides  and  of 
t  riacetylme  thy  1-lyxo  sides.  P.  A.  Levene  and 
M.  L.  Wolfrom  (J.  Biol.  Chem.,  1928,  79,  471—474), 
— The  a-  and  p-forms  of  methylmannoside  tetra¬ 
acetate  and  the  a-form  of  methyl-lyxoside  triacetate 
hydrolyse  at  the  same  (slow)  rate,  whilst  the  y- forms 
in  both  cases  hydrolyse  rapidly,  these  three  forms 
corresponding  with  those  described  by  Fischer  and 
others  (A.,  1921,  i,  96)  in  the  case  of  the  methyl- 
rhamnoside  tri  acetates.  C.  H.  Haring  ton, 

Periplocymarin  and  periplogenin.  W.  A. 
Jacobs  and  A.  Hoffmann  (J.  Biol  Chem.,  1928,  79, 
519 — 530). — Periplocin  (cf.  Lehmann,  A.,  1897,  i, 
626),  or  extracts  of  the  stems  and  branches  of  Periploca 
grmca ,  on  treatment  with  strophanthobiase  (cf.  A., 
1926,  982)  yielded  a  chloroform-soluble  ghtcoside 
periplocymarin ,  C30H4f)O8  (also  +MeOH),  m.  p.  148°, 
[a IS  +29°  in  95%  alcohol ;  when  hydrolysed  with 
dilute  hydrochloric  acid  this  gave  periplogenin, 
GnK<M0~,  m.  p.  variable,  [a]|J  +31«5°  in  alcohol 
{benzoate,  m,  p.  235°) ;  periplogenin  is  an  unsaturated 
lactone,  since  on  boiling  with  alkali  it  neutralises  one 
equivalent,  and  with  hydrogen  and  palladium  it  gives 
the  dihydro-deTiv&iive,  m.  p.  204°.  When  treated 
with  methyl-alcoholic  sodium  hydroxide,  periplogenin 
gave  iso periplogenin,  m.  p.  258°,  which,  with  sodium 
hypobromite,  yielded  isoperiplogenic  acid ,  m.  p.  215° 
(with  water  of  crystallisation  ;  methyl  ester,  m .  p.  252°) , 
which  still  contained  a  lactone  group.  The  chemical 
behaviour  of  periplogenin  is  therefore  closely  analog¬ 
ous  to  that  of  strophanthidin  and  digitoxigenin. 

C.  R,  Haring  ton. 
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Polysaccharides.  II.  Acetylation  and  methyl™ 
ation  of  starch.  W.  N.  Haworth,  E.  L.  Hirst, 
and  J.  I.  Webb  (J.C.S.,  1928,  2681— 2690).— Potato 
starch,  precipitated  from  its  aqueous  solution  by 
alcohol,  when  acetylated  in  presence  of  traces  of 
sulphur  dioxide  and  chlorine  as  catalysts  gives 
triaeetylsfcareh,  [«]0  +170°  in  chloroform,  in  96% 
yield,  which  is  similar  to  Bergmann  and  Knehe’s 
triace tylamy lose  (A,,  1927,  342).  The  regenerated 
starch  produced  by  deacetylation  appears  to  be 
identical  with  amylose.  The  relationship  between 
amylose  and  amylopectin  is  discussed  and  the  views 
of  Samee  and  Meyer  (A.,  1921,  i,  707)  are  supported. 
Methylation  of  triace tylstarch  in  acetone  solution  with 
methyl  sulphate  and  dilute  alkali  gave  after  six 
methylations  an  89%  yield  of  trimethylstareh  (44% 
OMe) ,  m.  p.  148°,  [a]D  +208°  in  chloroform,  probably 
identical  with  Irvine  and  Macdonald’s  material  (A,, 
1926,  823)  derived  from  rice  and  potato  starch. 
Hydrolysis  with  methyl- alcoholic  hydrogen  chloride 
gave  an  80%  yield  of  trimethyl-methylglucoside,  which 
on  further  hydrolysis  with  5%  aqueous  hydrochloric 
acid  gave  only  gy5-trimethylglucose  (yield  85%). 
Methylation  of  triace  tylstarch  in  aqueous  solution  gave 
an  8 0 %  yield  of  ‘ *  dimetkylstarch  J ?  ( OMe  31-8%), 
[oc]D  +143°  in  chloroform,  which  is  not  homogeneous 
(cf.  Irvine  and  Macdonald),  since  when  hydrolysed 
it  gave  a  mixture  of  trimethyl-,  dimethyl-,  and  mono- 
methyl- glucose,  *  A.  L  Vogel, 

Polysaccharides.  III.  Molecular  complexity 
of  inulin.  H.  D.  K.  Drew  and  W.  N.  Haworth 
(J.C.S.,  1928,  2690 — 2697). — Determinations  of  the 
mol.  wt.  of  inulin  in  water  by  the  b.-p.  method  show  a 
continuous  diminution  over  a  period  of  time,  the 
initial  value  being  about  4000,  which  fell  to  about 
900.  It  is  considered  that  the  initial  mol.  wt.  of 
inulin  in  boiling  water  is  not  less  than  3200  or  3600  and 
hence  that  the  polysaccharide  is  composed  of  fructo- 
furanose  units  linked  together  in  chains  containing 
20 — 24  such  units.  The  results  of  Brings helm, 
Aronowsky,  and  Lassmann  (A.,  1921,  i,  545;  1922,  i, 
634)  by  the  cryoscopic  and  ebullioscopic  methods  are 
criticised.  Inulin  when  treated  in  aqueous  solution 
by  carbon  dioxide  or  when  the  solid  is  exposed  to  ethyl 
chloroformate  vapour,  is  transformed  into  a  product, 
termed  45  inulin  kevulinV  which  is  readilv  soluble  in 
cold  water  to  a  clear  solution  and  has  a  greater  specific 
rotation  and  greater  reducing  action  towards  hot 
Fehling’s  solution  than  inulin  itself.  This  represents 
the  intermediate  stage  in  the  hydrolysis  of  inulin  to 
he vulose.  *  A.  I.  Vogel, 

Cellulose.  XXXII.  Characterisation  of 
cellulose  preparations  by  the  rotation  method, 
K.  Hess  and  N.  Ljubitsch  (Annalen,  1928,  466, 
1 — 18),— The  identity  of  the  rotatory  power  of 
euprammonium  solutions  of  cellulose  from  different 
sources  and  of  the  course  of  variation  of  rotatory  power 
with  concentration  (cf.  A.,  1925,  i,  1246)  is  reaffirmed, 
contrary  to  the  observations  of  Hagglund  and  Kling- 
stedt  (B.,  1928,  119).  The  exact  experimental 
procedure  is  now  described  in  greater  detail. 
Repetition  of  the  measurements  recorded  by  Hagglund 
and  Klingstedt,  using  samples  of  the  same  material, 
showed  that  when  appropriate  precautions  were 


taken,  including  preparation  of  solutions  in  absence  of 
air  and  complete  removal  of  foreign  materials  from  the 
crude  cellulose  material,  the  figures  for  cotton  and 
pine- wood  cellulose  agreed  closelj7  with  those  for 
££  standard  cellulose  ( loc .  oil.). 

In  view  of  the  suggestion  that  foreign  materials 
might  influence  the  values  of  the  rotatory  power,  the 
behaviour  of  mannan  and  xylan  from  pine  wood  (cf. 
this  vol.,  1361)  was  examined.  The  mannan  is 
completely  precipitated  as  a  copper-alkali  complex 
under  the  standard  conditions  of  the  determinations 
and  therefore  has  only  an  indirect  influence  on  the 
figures  obtained  if  it  is  not  removed.  In  absence  of 
alkali  the  rotatory  power  is  much  less  than  that  of 
cellulose,  but  the  rotatory  power-concentration 
curve  is  of  the  same  type.  The  xylan  has  a  slightly 
greater  rotatory  power  than  cellulose,  and  the  curve 
is  again  of  the  same  type.  Rotatory  powers,  but  not 
the  course  of  the  curve,  may,  therefore,  be  affected  b y 
these  impurities,  and  an.  estimate  of  their  amount  may 
be  obtained  by  measurement  of  the  rotatory  power  of 
the  crude  material.  R.  K.  Callow. 

Cellulose.  XXXIII.  Detection  of  a  foreign 
substance  in  cellulose  fibres.  II.  K.  Hess,  F. 
Micheel.  and  W.  Reich  (Annalen,  1928,  466, 
73 — .79;  cf.  A.,  1927,  44). — Further  investigation  of 
the  nitrogenous,  ash- containing,  foreign  substance  in 
cotton  fibres  showed  that  it  was  destroyed  completely 
by  hydrolysis  with  concentrated  hydrochloric  acid, 
partly  destroyed  by  acetolysis  with  acetic  acid  and 
hydrogen  bromide,  or,  to  a  smaller  degree,  with  acetic 
anhydride  and  sulphuric  acid.  The  last  process 
yields  an  ash-free  substance.  A  similar  foreign 
substance  can  be  isolated  from  ramie  fibres.  The 
substance  can  be  obtained  practically  free  from  ash  by 
precipitation  of  the  calcium  in  aqueous  solution  by 
oxalic  acid.  Treatment  of  the  ash-free  substance 
with  calcium  hydroxide  yields  a  substance  containing 
33%  of  ash.  "  *  R.  K.  Callow. 

Cellulose.  XXXIV.  Trimethylcellulose,  K. 
Hess,  C.  Trqgus,  and  H.  Friese  (Annalen,  1923,  466, 
80—94)  —There  is  no  real  discrepancy  between  the 
results  of  methylation  of  cellulose  by  Hess  and 
Pic  him  ay  r  (A.,  1927,  44)  and  by  Urban  (B.,  1926, 
531)  and  Ereudenberg  and  Braun  (this  vol.,  399).  A 
sample  of  the  product  obtained  by  the  last-named 
could  be  partly  dissolved  in  water  with  suitable 
mechanical  treatment  (shaking  with  glass  beads  in 
water,  or  keeping  in  water  for  several  weeks),  or 
after  swelling  and  dissolving  in  indifferent  solvents. 
The  water-soluble  fractions  in  each  case  had  the  same 
rotatory  power  and  X-ray  diagrams.  Such  difference 
as  appears  to  exist  at  first  sight  is  caused  by  preserv¬ 
ation  of  the  non-eellulosic  coating  of  the  fibre  due  to 
incomplete  purification  in  the  case  of  the  cotton  from 
which  ££  insoluble 55  trimethylcellulose  is  prepared. 
There  are,  therefore,  no  grounds  for  assuming  either 
that  an  insoluble  trimethylcellulose  exists  or  that 
soluble  trimethylcellulose  is  a  disintegration  product. 

[With  H.  PiCHLMAYR.] — Further  details  are  given 
of  the  preparation  of  crystalline  trimethylcellulose. 

R.  K.  Callow. 

Cellulose.  XXXV.  Crystalline  triethylcellu™ 
lose,  II.  K.  Hess  and  A.  Muller  (Annalen,  1928, 
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466, 94 — 99 ;  cl  A,,  1927, 861).— Triethylcellulose  was 
prepared  in  70%  yield  by  repeated  treatment  of 
purified  cotton  with  ethyl  sulphate  and  sodium 
hydroxide,  and  had  the  same  properties  as  the  material 
from  other  sources  (he,  oil.)*  Hydrolysis  by  ethyl- 
alcoholic  hydrogen  chloride  furnished  trieihyl-ethyl- 
glucoside ,  b.  p.  120— 123°/0-2  mm.,  [a]g  +  83*37°  in 
water,  in  94%  yield.  Further  hydrolysis  of  the  latter 
yielded  triethylglucose.  R.  K.  Callow, 

Substances  accompanying  cellulose.  HI. 
Isolation  of  mannan  and  xylan  from  pine 
sulphite  pulp.  EL  Hess  and  M.  Ludtke  (Annalen, 
1928,  466,  18—20;  of.  this  vol.,  I860).— Extraction 
of  pine  sulphite  pulp  with  2JV- sodium  hydroxide  and 
addition  of  acetic  acid  to  the  extract  yielded  a  pre¬ 
cipitate  containing  mannan,  cellulose,  and  xylan. 
The  mannan  was  isolated  by  precipitating  the  copper- 
alkali  complex  from  cuprammonium  solution  by  the 
addition  of  sodium  hydroxide  to  a  concentration  of 
()*2iV,  From  the  solution  of  the  complex  in  water, 
made  faintly  acid  with  acetic  acid,  methyl  alcohol 
precipitated  crude  mannan.  After  redissolving  in 
cuprammonium  solution  and  two  repetitions  of  the 
above  process,  pure  mannan  was  separated,  the 
rotatory  power  of  which  was  unchanged  by  further 
purification,  and  showed  Identical  properties  with 
mannan  A  from  ivory  nut  (A,,  1927,  960)..  The 
alkaline  cuprammonium  solution  from  which  the 
mannan  had  been  precipitated  yielded  on  neutralis¬ 
ation  a  precipitate  of  cellulose*  Crude  xylan  was 
precipitated  from  the  filtrate  by  methyl  alcohol  and 
purified  by  precipitation  from  cuprammonium  and 
aqueous  solution.  The  xylan  thus  obtained  differed 
from  that  from  bamboo  (of,  following  abstract) ;  it 
gave  no  reaction  with  zinc  chloride-iodine,  was  soluble 
in  water  only  when  freshly  precipitated,  and  had  [«]M 
—87*44°  in  2Ar-s  odium  hydroxide,  and  —4*55° 
in  cuprammonium  solution  under  standard  conditions. 
Xylose,  characterised  by  the  osazone  and  the  cadmium 
bromide  compound  of  xylonic  acid,  was  the  only 
product  of  hydrolysis,  R,  EL  Callow, 

Substances  accompanying  cellulose.  IV. 
Cell  membrane  of  plants.  EL  Hess  and  M. 
Ludtke  (Annalen,  1928,  466,  27—58 ;  cf.  this  voL, 
559).— Bamboo  stalks,  after  disintegration  by  treat¬ 
ment  with  chlorine  dioxide  and  sodium  sulphite, yielded 
a  fibre  containing  70%  of  cellulose.  By  extraction  of 
the  fibres  with  sodium  hydroxide,  precipitation  of  the 
extract  by  methyl  alcohol,  and  purification  by  pre¬ 
cipitation  from  cuprammonium  solution  with  acetic 
acid,  a  xylan  was  isolated,  —4*85°  in  eupr- 

ammonium  solution  under  standard  conditions, 
coloured  violet  by  zinc  chloride-iodine,  and  yielding 
only  xylose  on  hydrolysis.  Further  fractionation 
from  cuprammonium  solution  gave  no  evidence  of 
separation.  The  pentosan  content  of  the  fibre  was 
22*5%,  but  after  removal  of  long  fibres  by  sieving  this 
rose  to  39%,  and  it  is  concluded  that  the  xylan  is 
essentially  a  constituent  of  the  parenchyma.  This  is 
confirmed  by  microscopical  observation  of  corrosion  of 
the  fibres  by  sodium  hydroxide  and  by  12%  hydro¬ 
chloric  acid,  Cutin  was  detected  in  residual  epidermal 
cells  after  treatment  of  the  fibre  with  cold  75% 
sulphuric  acid. 


A  further  account  is  given  of  the  detection  of  a 
substance  of  furfuroid  ”  nature,  not  a  carbo¬ 
hydrate,  present  In  the  primary  layer  of  the  bamboo 
fibre  (cf.  loc.  cit),  characterised  by  a  reddish- violet 
coloration  with  phloroglucinol  and  alcoholic  hydro¬ 
chloric  add  which  appears  after  1—2  days.  Bamboo 
fibres  swollen  in  cuprammonium  solution  assume  the 
appearance  of  a  string  of  beads.  This  phenomenon 
appears  to  be  due  to  an  outer  skin  on  the  fibre  and 
crosswise  subdivision  of  the  fibre  at  intervals  of  10 — 
30  [i  by  layers  of  the  above  substance.  Microscopical 
observation  of  the  swelling  also  indicates  that  the 
fibre  is  constructed  of  concentric  layers,  probably 
separated  by  a  substance  similar  to  that  which  forms 
the  skin,  and  a  lengthwise  striation  is  also  visible.  It 
is  suggested  that  the  sections  of  fibre  formed  in  this 
way  yield  the  <f  cell-wall  units  's  isolated  by  Hess  and 
Sehultze  from  the  bast-fibres  of  ramie  (A.,  1927,  801). 
Further  subdivisions  of  the  cell-wall,  may  exist  in  the 
form  of  actual  or  potential  fibrillin.  The  investig¬ 
ations  of  bamboo  fibres  confirm  the  previous  conclusion 
(loo.  oil.)  that  lignin  is  not  chemically  combined  with 
the  cellulose.  R,  EL  Callow, 

Substances  accompanying  cellulose.  V. 
Cellulose  from  young  shoots  and  old  heart  wood, 
EL  Hess,  M.  Ludtke,  and  H.  Rein  (Annalen,  1928, 
466,  58— 72)*— The  fibre  obtained  from  14-day- old 
beech  shoots  by  treatment  with  chlorine  dioxide  and 
sodium  sulphite  was  repeatedly  extracted  with 
sodium  hydroxide  of  increasing  concentrations.  The 
residue  was  pure  cellulose*  The  extracts  contained  no 
cellulose,  but  only  a  xylan  and  a  small  amount  of  a  new 
glucosan.  Similar  treatment  of  385-year- old  wood  of 
Sequoia  giganlea  yielded  cellulose  indistinguishable 
from  the  first  in  rotatory  power  or  viscosity  in 
cuprammonium  solution . 

[With  C.  Trogus, ] — The  separation'  of  the  cellulose 
from  each  of  the  raw  materials  was  followed  by 
observation  of  the  X-ray  diagrams.  In  each  case  the 
characteristic  cellulose  interference  rings,  at  first  faint, 
are  intensified  as  the  interference  by  foreign  substances 
decreases.  The  crystallites  appear  to  be  less  uni¬ 
formly  oriented  in  the  young  shoot.  R.  EL  Callow. 

j 

True  lignin.  II.  Action  of  bromine  on 
acetylated  pine  wood.  W.  Fuchs  and  O.  Hork 
(Ber.,  1928,  61,  [J3]f  2197—2202 ;  cf,  this  voL,  743). 
—Dry,  acetylated  wood  is  uniformly  converted  by 
bromine  in  carbon  tetrachloride  in  presence  of  iodine 
as  catalyst  with  small  loss  of  acetyl  groups  and  slight 
evolution  of  hydrogen  bromide  into  perbrmnoacetylaled 
wood  I,  containing  about  6%  Br.  This  somewhat 
unstable  material  loses  two  thirds  of  its  bromine  as 
hydrogen  bromide  when  treated  with  a  solution  of 
alkali  acetate,  giving  bromoacetylated  wood  I,  which 
retains  the  structure  of  wood  and,  after  restoration  of 
the  removed  acetyl, contains  2%Br,  38—39%  OAc,  and 
17%  of  lignin.  Hydrolysis  of  perbromo-  and  bromo¬ 
acetylated  wood  I  with  acid  gives  a  lignin  preparation 
having  about  11%  Br,  so  that  the  firmly-bound 
portion  of  the  halogen,  at  any  rate,  must  be  contained 
almost  exclusively  in  the  lignin  component,  Bromo¬ 
acetylated  wood  I  is  transformed  by  bromine  into 
perbromoaceiylated  wood  II,  which  loses  three  fifths  of 
its  bromine  as  hydrogen  bromide  under  the  influence 


1362 


BRITISH  CHEMICAL  ABSTRACTS,— A. 


of  alkali  acetate,  giving  bromoaceiylafed  ivood  II  con¬ 
taining,  after  restoration  of  any  removed  acetyl,  3*5% 
Br,  18%  of  lignin,  and  37%  OAc.  Hydrolysis 
transforms  these  products  into  bromolignin  II, 
containing  about  18%  Br,  Broraoacetylated  wood  II 
does  not  absorb  bromine.  On  the  basis  of  the  bromine 
content  of  the  various  preparations,  the  minimum 
mol.  wt.  of  the  lignin  present  in  aeetylated  wood  is 
calculated  to  be  690 ±40. 

The  simplest  explanation  of  the  bromi nation 
phenomena  is  found  in  the  assumption  of  the  presence 
of  a  double  linking  in  a  tetrahydrobenzene  ring  which, 
by  a  process  of  exhaustive  bromination,  passed  into  a 
derivative  of  bromobenzene.  H.  Wren, 

Methoxyl  content  in  the  degradation  of  the 
lignin  and  cellulose  of  wood,  R.  Falck  and  W. 
Co  orb  t  (Ber*,  1928,  61,  [B],  2101—2106 ;  cf.  B.,  1927, 
213).— Great  variations  are  observed  in  the  methoxyl 
content  of  wood,  before  and  after  extraction  with  a 
mixture  of  alcohol  and  benzene  and  after  “  corrosion 
and  destruction  ”  in  varying  degree.  The  methoxyl 
content  of  lignin  isolated  by  Urban's  process  is  about 
6%  lower  than  in  extracted  wood.  As  “  destruction  ” 
proceeds  the  difference  sinks  to  about  3  %,  so  that, 
according  to  methoxyl  content,  three  types  of  lignin 
may  be  distinguished  :  (1)  that  in  sound,  corroded, 
and  feebly  destroyed  wood,  (2)  that  in  greatly 
destroyed  ivood,  and  (3)  Urban's  lignin.  The  isolated 
lignin,  preparations  have  suffered  change  during 
chemical  treatment  leading  to  a  minimal  loss  of  about 
6%  OMe.  On  the  other  hand,  the  lignin,  obtained  by 
biological  degradation  of  wood  by  corrosion  or  the  early 
stages  of  destruction  is  primarily  unchanged  in 
methoxyl  content.  When,  however,  the  cellulose  is 
mostly  consumed  by  destruction,  the  lignin  content  is 
lowered  but  not  so  strongly  as  in  the  isolation  of 
the  pure  material  by  chemical  means.  As  far  as  the 
methoxyl  content  is  concerned,  lignin  obtained  by  the 
bacterial  destruction  process  is  less  changed  than  that- 
prepared  by  chemical  methods.  BL  Wren. 

Nitrogen  trichloride  and  unsaturated  hydro¬ 
carbons.  II.  G.  BL  Coleman,  G,  M.  Mullins,  and 
E.  Pickering  (J.  Amer.  Chem.  Sac.,  1928,  50,  2739— 
2741:  cf.  A.,  1924,  i,  131).— Ethylene  and  nitrogen 
trichloride  in  carbon  tetrachloride  at  20—25°  for 
2  weeks  yield  p-ehloroethyldiehloroamine,  which  is 
converted  by  concentrated  hydrochloric  acid  into 
P-chloroethylamine  ( hydrochloride ,  m.  p.  104—105°; 
benzoyl  derivative).  Propylene  at  —10°  gives 
«-ehloro-P-dichloroaminopropaiie,  isolated  as  oc-chloro- 
^-propylamine  (hydrochloride,  m.  p.  74 — 75° :  benzoyl 
derivative),  which  is  reduced  by  sodium  amalgam  and 
acid  to  isopropylamine.  TsoRutytene  reacts  readily, 
even  at  —50°,  giving  a~chlorQ~$-amino-$-methyl- 
propane  (hydrochloride,  m.  p.  83 — 84° :  benzoyl 
derivative) ;  A^-pentene  at  0 — 10°  gives  fJ-(or  y-)chloro- 
y-( or  p~ )(tmylamine  (hydrochloride,  m.  p.  106—107°: 
p -nitrobenzoyl  derivative):  and  eyc/ohexene  at  —19° 
gives  1  -chloro-2-cyc\ohexylamme  ( hydrochloride ,  m.  p. 
1  (52-163° ;  benzoyl  derivative).  The  yields  of  ehloro- 
amine  are  10—23%  of  the  theoretical. 

H.  E,  F,  Notton, 

Nitrogen  trichloride  and  unsaturated  hydro¬ 
carbons,  III.  Nitrogen  chloride  and  diphenyl- 


keten.  G.  H.  Coleman  and  A.  W.  Campbell  (J. 
Amer.  Chem.  Soc.,  1928,  50,  2754— 2757).— Styrene 
and  nitrogen  trichloride  in  carbon  tetrachloride  at 
—  10°  yield  nitrogen,  ammonium  chloride,  and  a 
solution  which,  when  treated  with  hydrogen  chloride, 
gives  p-chloro-a-phcnylethylamine  hydrochloride 
(benzoyl  derivative,  m.  p.  133—134°;  cf.  Gabriel  and 
Colman,  A.,  1914,  i,  828).  Sfcilbene  is  similarly 
converted  into  P-chloro-ap-diphenylethylamine.  ota-Di- 
phenyb,  triphenyl-,  and  tetrapheny  1  - ethy lenes  and 
aa-diphenyl-Aa-propylene  do  not  give  amines  under 
these  conditions,  nearly  all  the  nitrogen  being  evolved 
as  such.  Diphenylketen  reacts  rapidly  at  —10°, 
probably  forming  diphenylehloroaeetdiehloroanude, 
which  is  converted  by  hydrogen  chloride  into  benzo- 
phenoneimide  hydrochloride.  BL  E.  F.  Notton. 

Cohalt  allylamines.  W.  R,  Bucknall  and  W. 
War dlaw . — See  this  voh,  1345. 

Attempted  resolution  of  triethylene  diamine  - 
nickel  chloride.  W.  R.  Bucknall  and  W.  Ward- 
law  (J.C.3.,  1928,  2739—2742). — X-Ray  evidence 
indicates  that  in  salts  such  as  [Ni,6NH3]Cl2,  the  units 
are  oetahedrally  distributed  round  the  nickel  atom 
(Wyckoff,  A.,  1922,  ii,  573),  but  attempts  to  confirm 
this  by  resolution  of  irieihylenedmminenickel  chloride , 
[Ni  (en)3]Clo,2Hr,0,  prepared  from  crystallised  nickel 
chloride  and  ethylenediamine  hydrate,  by  means  of 
tartaric  acid  and  J-eamphorsulphonie  acid  (triethylene- 
diaminenickei  tartrate ,  [Ni  (en  )3]  (C4H406) , 3H20  ;  tri- 
ethylenediaminenicJcel  &~camphorsulphonate , 

[Ni  (en)3](C10Hi5O4S)2,H2O)  were  unsuccessful. 

A.  I.  Vogel. 

a  [J  p  -Tr  i  alkylky  dr  oxy  1  amine  s ,  L.  W.  Jones 
and  R.  T.  Major  (J.  Amer.  Chem.  Soc.,  1928,  50, 
2742 — 2747 ) . — ag-Dimethylhydroxylamine  (this  vol. , 
7441  is  converted  by  methyl  iodide  in  ether  into  its 
ky  dr  iodide ,  m.  p.  134°,  and  a$$4rimethylkydroxylamine , 
b.  p.  30°  [hydrochloride,  m.  p.  123°;  chloroplatinate, 
m.  p.  159°  (decomp.)],  which  shows  no  tendency  to 
isomerise  to  trimethylamine  oxide,  and  is  hydrolysed 
by  hydrochloric  acid  at  190°  to  methyl  chloride  and 
the  decomposition  products  of  pp-dimcthylhydroxyl- 
amine,  formaldehyde  and  methylamine.  Form¬ 
aldehyde  and  dimethylamine  cannot  be  the  primary 
reaction  products,  since  the  latter  remains  unchanged 
under  these  conditions.  ap-Diethylhydroxylamine 
does  not  react  with  ethyl  iodide,  but  with  methyl 
iodide  it  gives  $ -methyl -v^-diethylhydroxylamine,  b.  p. 
79°  (oily  hydrochloride  ;  chloroplatinate ,  in.  p.  158°). 
Attempts  to  prepare  a  pp  - 1  riethy lhy droxy la m  ine  from 
«P-diethylhydroxylamine  hydrochloride,  acetaldehyde, 
and  isopropyl  alcohol  yielded  only  acetone  and  ethyl- 
amine  hydrochloride. 

Trimethylhydroxylamine  and  methyl  iodide  yield 
methoxytrimethylainmonium  iodide,  identical  with 
that  prepared  from  trimethylamine  oxide  (Meisen- 
heimer,  A.,  1913,  i,  595).  *  H.  E.  F.  Notton. 

Neutral  salt  additive  compounds  of  IV-methyl- 
ated  glycines  :  their  formulation  and  that  of  their 
hydrates.  V V .  K.  Anslow  and  H.  King  (Biochem. 
J.,  1928,  22,  1253— 1263).— The  following  compounds 
have  been  prepared.  Trimr cosine  calcium  bromide 
(anhyd.),  disarcosine  calcium  iodide  Irihydrate,  disarc- 
os ine  barium  iodide  dihydrate,  saremine  strontium 
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chloride  telrahydrate,  sarcasms  strontium  bromide  tetra- 
hydrate,  sar cosine  strontium  iodide  telrahydrate,  tri - 
sar  cosine  potassium  chloride  pentahydrate ,  N- dimethyl  - 
aminoacetic  acid  hydrochloride  and  its  chloroaurate, 
m.  p.  96—98°.  the  hydrobromide ,  m,  p.  158 — 160°,  the 
monohydr  iodide,  m.  p.  149°,  and  the  kemihy  dr  iodide 
(C4H902N)2,HI?H20}  m«  p.  157°,  the  calcium  chloride 
telrahydrate ,  -dimethyl ammoaceii c  acid)  calcium 

bromide  hexahydrate »  (C4HD02N)2,CaBr2,6H20,  N-<2i- 
meihyl aminoacetic  acid  calcium  iodide,  the  barium 
chloride  telrahydrate,  the  barium  bromide  telrahydrate , 
di-{h  -dimcthylaminoaceiic  acid)  barium  iodide  telra¬ 
hydrate ,  W-dimethylaminoacetic  acid  strontium  ddoruh 
telrahydrate,  the  bromide  telrahydrate,  did N- 

dimetkylaminoacetic  acid)  strontium  iodide  trihydrate, 
N -dimcthylaminoaceiic  acid  lithium  chloride  dihydrate, 
the  lithium  bromide  monohydrate  and  di-(N -dimethyl  - 
aminoacetic  acid)  lithium  bromide ,  the  lithium  iodide 
hexahydrate,  di - (N -dimethylaminoacetic  acid)  sodium 
chloride  dihydrate ,  N -dimethylaminoacetic  acid  sodium 
bromide  monohydrate  and  di-(N -dimethylaminoacetic 
acid)  sodium  bromide  sesquihydrate,  N -dimethylamino¬ 
acetic  sodium  iodide  trihydrate,  the  potassium  iodide 
sesquihydrate,  pentabelaine  di(calcium  iodide )  undeca- 
hydrate,  (C5H1102N)5(CaI2)2,llH20,  betaine  barium 
iodide  telrahydrate ,  the  strontium  chloride  telrahydrate 
the  strontium  bromide  pentahydrate,  the  lithium  bromide 
hydrate,  dibetaine  strontium  iodide  telrahydrate, 
(C5H1102N2)o,SrI2}4H20,  the  lithium  iodide  mono- 
hydrate,  the  lithium  chloride,  betaine  sodium  chloride 
sesquihydrate,  dibetaine  sodium  bromide  sesquihydrate, 
betaine  sodium  iodide  trihydrate  and  the  ammonium 
iodide  dihydrate ,  The  constitution  of  the  above 
compounds  is  discussed  from  the  point  of  view  of 
electron  sharing.  S.  S.  Zilva. 

Hydroxy  amino-compounds  which  show  the 
biuret  reaction,  IV.  Anhydride  formation  of 
y-amino-p-hydroxybutyric  acid.  M,  Tomita  and 
T.  Fukagawa  (Z,  physiol,  Chem.,  1928,  178,  302 — 
305).— In  an  attempt  to  prepare  the  free  ester  of 
y-amino-p-hydroxybutyrie  acid  from  the  ester  hydro¬ 
chloride  by  the  action  of  the  theoretical  amount  of 
sodium  in  methyl  alcohol,  y-hydroxy- oc-pyrr  olidone 
was  obtained.  The  original  acid  was  regenerated  on 
heating  with  barium  hydroxide, 

J.  H.  Birkinshaw. 

Solubility  of  cystine  under  various  conditions. 
Preparation  of  cystine.  L.  Okabe  (J.  Biochem. 
Japan,  1928,  8,  441— 457),— The  solubility  of  cystine 
in  salt  solutions  varies  with  the  concentration  and 
nature  of  the  salt  and  the  hydrogen  Jon  concentration. 
The  solubility  is  increased  by  ammonium  sulphate,  or 
sodium  chloride  or  sulphate,  decreased  by  ethyl 
alcohol,  and  unaffected  by  ammonium  chloride  or 
acetate. 

Dry,  washed  hair,  or  fat»free  wool  (100  g.),  is  boiled 
with  20%  hydrochloric  acid  (300 — 500  e.e.)  under 
reflux  for  7 — 10  hrs,,  then  for  0*5  hr.  after  stirring 
with  animal  charcoal  (10—20  g.).  The  decolorised 
solution  is  filtered,  evaporated  in  a  vacuum  to  a  thick 
syrup,  dissolved  in  water  (100  e.e.),  90%  alcohol  (50 
e.c.)  is  added,  and  sufficient  10%  ammonia  solution  to 
produce  a  bluish  colour  {pa  4*8).  The  hydrolysate  is 
cooled  for  2  hrs.  at  0°  and  the  crystals  obtained  are 


filtered  by  suction.  The  cystine  is  purified  by 
decolorising  a  solution  in  10%  ammonia  with  charcoal 
and  adjusting  the  reaction  to  4*8  with  36%  acetic 
acid.  Chemical  Abstracts. 

Zinc  chloride-nitroprusside  reaction  of 
cysteine,  Y.  Okuda  and  Y#  Nishijima  (Bui.  Sci. 
Fak.  Terkult.  Kjusu,  1928,  2,  209 — 212), — The 
addition  of  zinc  chloride  in  the  nitroprusside  test  for 
cysteine  renders  the  colour  more  stable  and  the 
reaction  more  sensitive,  the  colouring  matter  being 
adsorbed  on  the  white  precipitate  of  zinc  hydroxide. 

Chemical  Abstracts, 

Aminofibroin.  A.  Morel  and  P.  Sisley  (Bull. 
Soc,  chim.,  1928,  [Iv],  43,  1132— 1133).— Diazotised 
fibroin  when  reduced  with  sodium  hyposulphite  in  the 
dark  gives  a  product  containing  the  same  percentage 
of  nitrogen  as  the  original  fibroin.  This  “  amino- 
fibroin  ?I  (cf,  AM  1927,  1212)  can  also  he  obtained  from 
Vignon  and  Sisley's  nitrated  silk  (A,,  1891, 1111),  and 
when  diazotised  gives  the  same  colorations  on  coupling 
with  phenols  and  amines  as  are  obtained  by  the  direct 
diozotisation  of  fibroin.  The  affinity  of  amino¬ 
fibroin  is  greater  for  basic  dyes  but  towards  acid  and 
substantive  dyes  its  affinity  is  unchanged. 

R.  Brig  hitman, 

a  p  Min  saturated  dinitriles.  B,  B.  Corson  and 

BW  QmnTm  TirrtfsTC  (J  A™,™  fWom,  Qaa  1 OOQ  Kft 

.  vv *  orouGHTON  (tj*  i^mor,  onem.  ooc.,  uzo,  cu, 
2825 — 2837). — These  have  been  prepared  from  alde¬ 
hydes  and  malononitrile  in  presence  of  piperidine  or 
dilute  aqueous  alkali  (cf.Heuck,  A,,  1895,1,651).  Some, 
flfi-dicyanostyrenc  and  its  m-nitro-  and  o-chloro- 
derivatives,  have  an  irritant  physiological  action* 
They  resemble  ap-unsaturated  aldehydes  and  ketones 
in  that  (a)  with  equi molecular  proportions  of  sodium 
hydrogen  sulphite  they  form  snip  home  acids  from 
which  they  are  not  regenerated  by  acids  or  bases ; 
(6)  they  are  readily  oxidised  to  acids  by  permanganate 
in  acetone  ;  thus,  p  (3 « d  icy  an  ostyrene  yields  benzoic 
acid ;  (c)  they  are  reconverted  into  aldehyde  and 
nitrile  by  acids  or  alkalis,  and  (d)  they  combine  with 
hydrogen  cyanide  to  derivatives  of  dtpp-tricyano- 
ethane.  These  act  as  weak  acids,  forming  potassium, 
sodium,  and  silver  salts  which  are  mixtures  con¬ 
taining  between  1  and  2  equivalents  of  base.  The 
trinitriles  are  hydrolysed  by  boiling  acids  to  succinic 
acids.  The  following  derivatives  of  j3{3-dicyano- 
styrene  are  described  :  o-methoxy-,  m.  p.  84—84*5°; 
p -hydroxy-,  ra.  p.  188*5—189*5°;  m-nilro-,  m.  p, 
164*5 — '105°;  3:4 -methylenedioxy-,  m.  p.  199—200°; 
o-chloro-,  m.  p.  95—96°,  and  4,-hydroxy-Z-meihoxy-, 
m.  p.  133*5—134*5°;  also  oyolohexylidenemalono- 
nitrile ,  m.  p.  173*5 — 174*5°,  and  the  following  deriv¬ 
atives  of  app-tricyanoethane  :  a-phenyl-,  m.  p.  124*5— 
125°;  a-p -methoxy phenyl-,  m.  p.  122—122*5°  (potass¬ 
ium  and  silver  salts) ;  a-o -methoxyphenyl - ,  m .  p.  1 40*5— 
141°,  and  3  ;  4 -meihylenedioxyphenyl-,  m.  p.  153— 
153*5°.  The  jwtoAsto-derivative  of  app-tricyano-a- 
phenylethane,  which  may  be  obtained  directly  from 
pp-dieyanostyrene  and  potassium  cyanide,  is  con¬ 
verted  by  methyl  iodide  into  a&B-tricyano- a-phenyl- 
propane,  m.  p,  83—84°,  identified  by  its  hydrolysis  to 
a-phenyl-p-methylsuccinic  avid  (I),  m,  p.  182—183°. 
Methyl'  a-cyanocinnamate  is  converted  by  potassium 
cyanide  and  acid  into  methyl  <x$-dicyano-$ -phenyl - 
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propionate,  m,  p.  100—101  °,  the  sodio-derivative  of 
which  yields  with  methyl  iodide  methyl  a $-dicyano-fi- 
phenylisobutyraic ,  m.  p.  87 — 88°.  This  is  hydrolysed 
by  hydrochloric  acid  to  an  acid  identical  with  I. 
Methyl  p -methoxyphenylsuccinate,  m.  p.  93 — 94°,  is 
obtai  ned  from  ap  p  -  trieyano-a-p-m  eth  oxy  phenyl  - 
ethane  and  alcoholic  sulphuric  acid,  o - M ethoxy- 
phenylsuccinic acid  has  m.  p.  184—185°  (rapid  heating). 

H,  E.  E.  Nottok." 

Preparation  of  aliphatic  compounds  of  selen¬ 
ium,  tellurium,  and  arsenic,  G.  Natta  (Atti  II 
*Cong.  Naz.  Chim.  Pura  AppL,  1926,  1326—1831 ; 
Chera.  Zentr,,  1928,  i,  2245). — Interaction  between 
aluminium  or  magnesium  selenide  etc,  with  alcohols 
or  ethers  is  employed  :  ARM  3  4- 3  R*  OH  (or  3R„0)  = 
Alo03+3MHR(or  3MR2) ;  2AlM+3R-OH=AtO,+ 
MHR*  +  MHoR ;  2A1M  +  3R20  =  AL03  +  2MR* ; 
further  :  2MH  R = MR2 + MH2  “  MHR2+2MH2R= 
MR3+MH3.  Aluminium  selenide  and  telluride  react 
preferably  at  250—300°  with  alcohols,  and  at  30G— 
350°  with  ethers ;  aluminium  arsenide  reacts  with 
difficulty  above  300 Q,  magnesium  arsenide  more 
readily.  The  presence  of  water  in  the  alcohols  and 
ethers  only  slightly  affects  the  purity  of  the  products. 
The  following  compounds  were  prepared  :  diethyl 
selenide,  b.  p.  about  110°;  diethyl  diselenide,  orange - 
yellow,  b.  p.  137°,  m.  p.  —90°  to  ~-9S°;  ethyl  hydrogen 
selenide ;  diisopropyl  selenide ;  isopropyl  hydrogen 
selenide,  b.  p.  70—75°;  diisopropyl  diselenide; 
dimethyl  telluride ;  ethyl  hydrogen  telhxride ;  tri- 
methylarsine,  b.  p.  68—73°;  dimethylarsine ;  black 
substances,  (CH3As)x  and  (C2H5As)3;  mono-,  di-,  and 
tri-ethylarsino.  Amines  and  phosphines  w^ere  also 
prepared*  A.  A.  Eld  ridge. 

Organic  arsenic  derivatives.  Action  of 
alkalis  on  diethylchloro  arsine.  E.  Grysz- 
kiewicz-Trochimowski,  M.  BuczwirisKi,  and  J. 
ICwapiszewski  (Rocz.  Chem.,  1928,  8,  423 — 431). — 
Sodium  carbonate,  hydrogen  carbonate,  and  hydroxide 
react  with  diethylchloro  arsine  to  yield  a  mixture  of 
diethylarsine  oxide ,  b.  p.  225 — 230°,  d  1-2986,  triethyl- 
arsine  (?nercuri  chloride,  m.  p.  163—164°),  and  ethyl- 
arsine  oxide.  R.  Truszkowskl 


Compounds  from  a-glycols  with  arsenic  acid 
and  arsenoacetic  acid.  R.  Englund  (J.  pr.  Chem., 
1928,  [ii],  120,  179—184;  cf.  A.,  1927,  i,  121).— 
Arsenic  acid  and  arsenoacetic  acid  combine  with 
aliphatic  dihydroxy  “-compounds  to  yield  products 
which  are  regarded  as  esters  of  type  I.  They  are 
hydrolysed  with  extreme  ease  by  water,  and  can  be 
titrated  with  sodium  hydroxide  as  arsenic  acid  or 
arsenoacetic  acid,  respectively. 


Ry  dissolving  arsenic  acid  (1  mol.)  in  warm  ethylene 
glycol  (2  inols.)  is  obtained  di-ethylene  glycol  arsenic 
acid ,  [(I) ;  R^H,  X=OH],  m.  p.  120°,  bimolecular  in 
bromoform  solution ;  the  pyridine  and  brucine  salts 
are  described.  A  mixture  of  di-  and  tri-ethylene  glycol 
arsenic  acids  is  obtained  when  3  mols.  of  glycol  are 


used,  but  the  triethylene  glycol  arsenic  acid  could  be 
isolated  only  as  the  aniline ,  pyridine ,  and  brucine  salts. 
Di-ethylene  glycol  arsenoacetic  acid  [(I) ;  R=H, 
X=CH2-C02H],  m.  p.  142°  {brucine  salt),  is  obtained 
in  60%  yield  by  dissolving  arsenoacetic  acid  in  warm 
ethylene  glycol ;  it  is  bimolecular  in  bromoform 
solution.  If  the  solution  of  arsenoacetic  acid  in 
ethylene  glycol  be  heated  for  a  short  time  at  100°, 
only  small  quantities  of  ethylene  glycol  bis{di-ethylene 
g lycola rseno ) a ceta te  (II),  m.  p.  130°  (decomp.),  are 
obtained,  winch  is  not  hydrolysed  to  free  arseno¬ 
acetic  acid  by  water.  The  same  solution  heated  at 
130°  evolves  carbon  dioxide,  and  yields  di-ethylene 
glycol  methylarsinic  acid  [(I);  R=H,  X— Me],  b.  p. 
135 — 136° /1 5  mm, ;  at  140°  the  same  product,  isolated 
as  the  monohydrated  lead  salt  of  methylarsinic  acid 
by  hydrolysis  with  water  and  precipitation  with  lead 
acetate  solution,  is  produced  in  70%  yield. 

Dipmacolarsenic  acid  [(I);  R=Me,  X=OH],  m.  p. 
131°  {pyridine  salt),  and  dipinacolarsenoacetic  acid 
[(I);  R=Me,  X=CH2*C02H],  m.  p.  188°  (decomp.), 
are  similarly  obtained  from  pinacol  and  the  appropriate 
acid  in  acetone  and  ethyl-alcoholic  solution,  respec¬ 
tively.  d -Tartaric  acid,  but  not  mesa- tartaric  acid, 
heated  with  arsenoacetic  acid  for  a  fe w  minutes  in 
boiling  glacial  acetic  acid  solution  yields  the  substance 

Co! H ■  Off ! * C H 2 - C°2H .  decomp,  above  250°. 

C.  W.  Shopped. 

Action  of  fuming  sulphuric  acid  on  cyclo¬ 
hexane.  V.  Menschutkih  and  M.  Wolf  (Neft. 
Choz.,  1927,  13,  340 — 342).— By  the  action  of  fuming 
sulphuric  acid  (25%  S03;  27  parts)  on  cyclohexane 
(1  part),  sulphur  dioxide  and  benzenesulphonic  acids 
(up  to  70%)  are  formed,  together  with  some  pitch. 

Chemical  Abstracts. 

Conversion  of  hydroaromatic  into  aromatic 
compounds.  III.  3  :  5-Dichloro-l -phenyl- A2 : 4- 
cyclohexadiene  and  its  behaviour  with  chlorine. 
L.  E.  Hinkbe.  and  D.  H.  Hey  (J.C.S.,  1928,  2786— 
2791 ;  cf.  this  vol.,  760).—  Phenyldihydroresorcinol 
is  converted  by  phosphorus  pentachloride  in  the 
presence  of  dry  chloroform  into  3  :  5-dichloro- 1  -phenyl - 
A2:i~cyclohexadiene,  b.  p.  156°/ 10  mm.  (main  product) 
(I),  and  a  small  quantity  of  3  :  5-dichlorodiphenyl , 
b.  p.  166°/10  mm.,  m.  p.  36°.  Chlorination  of  I  at 
the  ordinary  temperature  affords  3  : 5-dichlorodi¬ 
phenyl,  m.  p.  36°,  whilst  at  a  higher  temperature 
2:3:  o -trick lorodipkenyl,  m.  p.  41  °,  is  also  formed  (the 
constitution  of  the  latter  was  confirmed  by  its  syn¬ 
thesis  from  3  :  5-dichloro-2-aminodiphenyl),  the  two 
chlorodiphenyls  being  separated  by  regulated  oxid¬ 
ation  with  chromic  acid  or  through  their  nitro- deriv¬ 
atives.  Nitration  of  3  : 5-dichlorodiphenyl  gave 
chiefly  3  :  ft-dichloroA' -nitrodiphenyl,  m.  p.  146° 
(corresponding  ammo -compo und ,  m.  p.  124°,  and 
its  acetyl  derivative,  m.  p.  188°;  3:5:  4 f -trichlorodi- 
phenyl ,  m.  p.  88°),  together  with  a  small  quantity  of 
3  :  5-dichloro-2r-nitrodiphenyl,  m,  p.  76°  (corresponding 
amino- compound,  in.  p.  74°,  and  its  acetyl  derivative, 
m.  p.  163°;  3  :  5  :  2'4ricMorodipIicnyl,  m.  p.  58°). 
Nitration  of  2:3:  5 - tr ichlorodiphenyl  gave  a  mono* 
nitro-compound,  regarded  as  2:3: 54richloro- 4'- 
nitrodiphenyl.  A.  I.  Vogel, 
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Action  of  silver  on  diphenylterf.-butylethinyl- 
methyl  bromide*  P.  L.  Salzberg  and  0,  S.  Marvel 
{J.  Amer.  Chem.  Soe.,  1928,  50,  2840—2844;  cf 
1 1  lis  vol . ,  988).  —  D  iphenyl  ter  t . -bulyleth  inylca  rb  mol , 
CMe3 •  0:0 CPh2  •  0 H ,  m.  p.  136*5 — 67*5°,  obtained  by  the 
successive  addition  of  magnesium  ethyl  bromide  and 
benzophenone  to  lerl.-butylacetylene,  is  converted  by 
phosphorus  tri bromide  in  light  petroleum  into  the 
corresponding  bromide ,  m.  p.  58*5—60*5°  (corr.). 
This  is  debrominated  in  an  inert  atmosphere  by 
“  molecular  51  silver  in  ether,  giving  a  solution  which 
absorbs  only  a  trace  of  oxygen  and  contains  a  hydro¬ 
carbon,  C38H38,  m.  p.  153*5 — 155°  (corr,),  which  is 
stable  in  alcoholic  solution  at  100°.  In  an  atmosphere 
of  oxygen,  however,  the  reaction  proceeds  with 
vigorous  oxidation  and  a  large  excess  over  the  amount 
necessary  for  the  formation  of  a  peroxide  is  absorbed. 
Only  indefinite  products  are  obtained.  The  hydro¬ 
carbon  does  not  react  with  1%  sodium  amalgam,  but 
with  40%  amalgam  or  with  sodium-potassium  alloy  it 
gives  a  coloured  metallic  derivative,  which  does  not 
yield  the  expected  acid  on  treatment  with  carbon 
dioxide.  It  is  probably  not  tetrapheny  ldilerl .  -buty  1- 
ethinyle thane,  but  an  isomeri.de  formed  by  its  dis¬ 
sociation  to  diphenylterJ.-butylethinylmcthyl,  and 
subsequent  rearrangement.  H.  E.  F.  Notto N. 

Structure  of  benzene  and  the  alley clic  hydro¬ 
carbons,  F.  M.  Sc  hem  j  akin  (J.  Buss.  Phys.  Cliem. 
Roc.,  1928,  60,  871 — 883).— The  structure  of  benzene, 
cyclohexane,  cyclohex  a  diene,  heptamethylene,  cyclo- 
octane,  and  cyclooctatetraene  is  discussed  from  the 
point  of  view  of  the  various  structural  formulae  pro¬ 
posed.  The  factors  which  arc  supposed  to  determine 
the  configurations  are  taken  to  be  (1)  equal  distances 
between  the  atoms  constituting  the  ring,  (2)  equal 
angles  between  all  the  valency  linkings,  (3)  the 
tendency  of  the  angles  to  approach  the  <£  normal  ” 
angle,  109*5°.  The  conclusions  reached  arc,  that  in 
systems  of  5  carbon  atoms  or  less  Baeyer’s  theory 
holds ;  with  more  carbon  atoms,  several  configur¬ 
ations  are  possible,  which  form  a  consecutive  series* 
For  C6HB,  CgH8,  CgN10,  and  C6H12  there  exist  analogous 
series  of  configurations,  of  which,  for  benzene,  V. 
Henri’s  formula  is  the  most  stable.  CcH12  lias  the 
octahedral  structure,  to  which  the  structures  of 
07Bl14  and  C3H16  are  analogous.  08H12  and  C8H8  are 
both  hexahedral.  The  properties  of  the  various 
compounds  are  explained  from  the  point  of  view  of 
the  structural  formulae  assigned  to  them. 

M.  ZVEGINTZOV. 

Chlorination  of  naphthalene  in  benzene 
solution.  J.  Traubenberg  and  E.  Washerman  (J. 
pr.  Chem.,  1928,  [ii],  120,  177—178;  cf,  this  vol., 
627).— a-Chloronaphthalenc  is  obtained  in  85%  yield 
by  chlorination  of  naphthalene  in  cold  benzene 
suspension  in  the  presence  of  iron.  Some  naphthalene 
can  be  recovered,  and  if  allowance  for  this  be  made, 
the  yield  is  90%.  The  benzene  is  almost  entirely 
unaffected  under  the  above  conditions. 

C.  W.  Shoppee. 

Transannular  anionotropic  migrations.  J.  W. 
Cook  (J.C.S.,  1928,  2798— 2810)*— Experimental 

-evidence  is  described  which  favours  structures  of 


type  I  rather  than  a  bridged  formula  for  the  colourless 
forms  of  derivatives  of  1  :  5-dichloro-9-benzylanthra- 
cene,  the  coloured  forms  being  of  type  II. 


CcH3C1 

(I.) 


VCHPh  VCHPhX 

>C0H3C1  — >  C6H3C1<  I ' ;C,H,C1 

CHX  '  X'H  (1I  ) 

[X=Br,  OAc,  OH,  OMe,  OEt.] 


The  change  I - >  II  is  evidently  a  case  of  mobile 

anion  tautomerism,  since  (a)  the  order  of  mobility  of 
anions  (Br>OAc>OH  or  OR)  is  identical  with  that 
found  by  Burton  and  Ingold  (this  vol.,  904)  for 
another  system  and  (5)  prototropic  and  anionotropic 
changes  can  be  effected  by  the  action  of  hydroxyl 
and  hydrogen  ions,  respectively  : 


C0H3C1 


OCHPlrOH 
AG6H3C1 

;h 


IT* 


/CiCHTli 

C6H3C1<  '^C„H3C1 


,OCH2Ph 

c6h3ci<  |>c;h3ci 


Thus  1  :  5-diehloro-10-hydroxy-9-benzylidene-9  :  10- 
dihydroanthraeene  is  converted  by  boiling  with 
alcoholic  sodium  hydroxide  into  1  :  5-d.ichloro-9- 
benzylanthrone.  The  conversion  of  a  new  geometrical 
( ?)  isomer  id  e  of  1  ;  5-dichloro-  10-ethoxy- 9 -benzyl - 
idene-9  :  10-dihydroanthracene  (cf*  Barnett  and 
others,  this  voh,  52)  (from  1  : 5-diehloroethoxy- 
anthrone  and  magnesium  benzyl  chloride  followed  by 
dehydration  of  the  resulting  dihydr oanthranol )  into 
the  co-ethoxy -compound  by  alcoholic  hydrogen 
chloride  was  slow  and  incomplete  (cf.  stereoisomer] c 
hexatrienes,  Farmer  and  others,  this  vol.,  151). 
Replacement  of  ethoxyl  by  bromine  gave  a  mono- 
bromo-  derivative  identical  with  the  monobromin- 
ation  product  of  1  :  5 - diehloro - 9- benzy lanthr acene . 
This  inversion  of  geometrical  configuration  is  con¬ 
sidered  to  pass  through  a  form  of  type  II, 

Attempts  to  oxidise  compounds  of  type  I  to  the 
corresponding  an  thrones  are  described.  The  mobile 
hydrogen  was  fixed  by  replacement  by  phenyl ;  thus 
1  :  5- dichloro-9-benzy  1- 1 0-phenylanthracene  gave  a 
reactive  monoftromo-derivative,  m.  p.  179 — 180°,  but 
the  hydroxy-,  m.  p.  189—191°,  and  ethoxy m.  p.  173 — 
174°,  derivatives  (obtained  respectively  by  treatment 
with  aqueous  acetone  and  ethyl  alcohol  in  the 
presence  of  calcium  carbonate)  were  of  the  “  yellow 
type,  which  is  therefore  probably  II.  l-Chloro-(J- 
benzylanihr acene,  m,  p.  119 — 120°  (the  corresponding 
1  -  chloro  -  9  -  hydroxy  -  9  -  benzyl  -  9  :  IQ-dihydrcmnthracene 
has  m.  p.  126—127°),  and  ^-chloro-d-benzylanihracene, 
m.  p*  120°,  were  prepared  from  the  appropriate 
c hloro- 9 - anthrones  (obtained  by  reduction  of  ehloro- 
anthraquinones  with  aluminium  and  sulphuric  acid). 
The  former  when  brominated  gave  an  unstable 
dibromide,  which  decomposed  into  a  mixture  of  30% 
of  l-chloro-lQ-bromo-S-benzylanthracene  (type  II),  m.  p, 
160°,  and  70%  of  benzylidene  compound  (IV,  type  I), 
m.  p.  151 — 153°, 

From  IV  compounds  of  types  I  and  II  were  obtained 
(X=OH,  OAc,  or  OR).  Thus  the  action  of  aqueous 
acetone  and  calcium  carbonate  gave  1-chIoro-lQ- 
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hydrozy-d-benzylidene-S  ;  10 -dihydroanikracene,  m.  p. 
185°,  acetylation  of  -which  gave  1  -chloro- IQ-acetoxy-d- 
benzylidene-Q  :  1 O-dihydroanthracene,  m.  p.  151—153°. 
Methyl  alcohol  in  the  presence  of  calcium  carbonate 
gave  1  -chloro-  lO-methozy-d-henzylidene-d  :  10 -dihydro- 
anthracene ,  m.  p.  129—130°.  The  last  compound 
undergoes  isomerisation  when  treated  with  methyl- 
alcoholic  hydrogen  chloride,  giving  the  “  yellow  ” 
(type  II)  form,  m.  p.  135 — 135°.  Similarly,  the 
“  yellow  ”  form  of  the  above  acefoxy-derivative  (pre¬ 
pared  also  by  acetylation  of  the  “colourless”  hydroxy- 
compound)  has  m.  p.  157—158°. 

4  -Oh  loro-  9-  benzylanthracene  gives  an  unstable 
di  brom  o- derivative  leading  to  (reactive)  4 -cMoro-t#- 
bromo-Q-henzylanlhracene,  m,  p.  165 — 166°  {u-pyridin- 
turn  bromide,  m.  p.  220 — 225°  [decomp.]  after  sintering 
at  215°),  which  passed  into  type  II  compounds  with 
ease,  aqueous  acetone  and  calcium  carbonate  giving 
“  yellow  ”  4:~chloro-o)diydroxy-9-henzylanthrace?iet  m.  p. 
98—100°,  acetylation  of  which  gave  4-chloro-<&-acetoxy- 
9 -benzylanthracene ,  m,  p.  129 — 130°,  whilst  methyl  and 
ethyl  alcohols  in  the  presence  of  calcium  carbonate 
gave  4:-ckloro~u>-7mthoxy~Q~benzyla?ithracene,  m.  p.  144° 
(also  formed  by  methylation  of  the  to -hydroxy- com¬ 
pound  with  methyl-alcoholic  hydrogen  chloride),  and 
4~chloro-c£i-ethozy~d~benzylanthrace7ie}  m.  p.  135—137°, 
respectively.  The  differences  between  the  1-  and 
the  4-chloro-derivatives  of  9-henzylanthracene  are 
ascribed  to  steric  effects  of  the  a- chlorine  atom.  The 
m -me thoxy -compound  gave  an  unstable  dibromide 
which  spontaneously  decomposed  into  benzaldehyde 
and  4-chloro-9“bromoanthracene  [identical  with  the 
substance,  which  is  incidentally  oriented  by  the 
present  work,  obtained  by  Barnett  and  Matthews 
(A.,  1924,  i,  752)  from  a-ch  lor  ©anthracene  dibromide], 
4- Ch  loro-9- bromoanthracene  is  stable  in  presence  of 
excess  of  bromine.  1  -  Ch loro -9  - bromoanthracene  was 
not  isolated  from  the  product  of  thermal  decom¬ 
position  of  the  dibromide  of  l-ehloro-co«methoxy-9- 
benzyl anthracene,  only  l-chloro-9  : 10-dibromoanthra- 
cene  being  obtained.  These  results  are  attributed  to 
the  steric  effect  of  the  a-chlorine  atom  on  the  assump¬ 
tion  that  brom ination  is  preceded  by  9  :  10  addition  of 
bromine. 

Only  4-chloro»9~broraoanthraeene  was  isolated  from 
the  action  of  excess  of  bromine  on  1  -ehloro- 1 0-bromo- 
9-benzylanthracene.  It.  J.  W.  Le  FiiYRE, 

Reactions  of  stable  azides.  A.  Berth 6  (J,  pr. 
Chem.,  1928,  [ii],  120,  89— 118) —A  summary  of  work 
already  published  (this  voL,  1028,  and  previous 
papers),  discussed  in  relation  to  results  obtained  by 
other  workers.  Organic  azides  fall  into  two  groups  on 
the  ground  of  purely  chemical  behaviour  :  (a)  con¬ 
taining  all  azides  in  which  the  carbazido- group, 
•COtNo,  is  directly  attached  to  carbon ;  these  are 
accessible  by  the  Curtins  reaction,  and  (b)  containing 
the  so-called  stable  azides,  which  include  all  alkyl  and 
aryl  azido-  compounds,  sulphonazides,  and  those 
carbazides  of  which  the  carbazido-group  is  attached  to 
nitrogen  or  oxygen;  with  a  few  exceptions,  the 
members  of  this  group  are  not  accessible  by  the 
Curtins  reaction.  The  reactions  of  the  stable  azides 
towards  aromatic  hydrocarbons  and  bases,  towards 
doubly  and  triply  unsaturated  aliphatic  compounds 


(including  reactive  CH  and  CH»  groups),  and  towards 
azo-compounds  are  considered.  C.  W.  Shoppee. 

Reduction  of  aromatic  nitr  o-comp ounds  with 
sodium  alkoxides.  0,  M.  Suter  and  F,  B.  Dai  ns 
(J.  Amer.  Chem.  Soc.,  1928,  50,  2733— 2739).— The 
yields  of  amines  and  azoxy-derivatives  from  benzene 
suspensions  of  sodium  alkoxides  and  aromatic  nitro- 
and  halogenonitro-derivatives  in  some  50  experiments 
are  tabulated.  The  proportion  of  amine  formed  is 
increased  by  the  presence  of  benzene  and  by  using  the 
higher  aliphatic  alcohols,  which  are  oxidised  mainly  to 
formic  acid  with  traces  of  acetic  acid  and  acetone. 
With  propyl,  butyl,  and  isoamyl  alcohols,  the  yields 
of  amine  and  azoxy-derivative  together  total  50 — 90% 
of  the  theoretical.  Sodium  benzyloxide  gives  practic¬ 
ally  no  amine,  but  high  yields  of  azoxy-derivative, 
being  oxidised  to  benzaldehyde  and  benzoic  acid. 
Whilst  the  m-  and  p-halogenonitrobenzenes  react 
normally,  the  ©-derivatives  give  with  alkoxides  of  the 
type  Pv'CH2’OH2*QNa  an  ill  no -acids  instead  of  azoxy- 
derivatives,  Thus,  sodium  ?i-propoxide  and  o -cliloro - 
nitrobenzene  afford  o-chloroaniiine  (40%)  and  a-o- 
chlo roanilinoprop ionic  acid  (60%),  m.  p,  150°,  which  is 
also  formed  from  o- ehloro  aniline  and  a-bromopropionie . 
acid,  a-o -Ghloroanilinobutyric  add,  m.  p.  95° ; 
x-o-chloroanilinomovaleric  acid ,  m.  p.  75°;  a-o-6 romo- 
anilinopropionic  acid ,  m.  p.  162—164°;  a-o-bromo- 
anilinobulyric  acid ,  m.  p.  83° ;  «-2  :  5  -  dichloroan  il  mo  - 
propionic  acid,  m,  p.  163° ;  and  oL-Q-ehloroanilino- 
phenylacetic  acid,  m,  p.  160°,  together  with  varying 
proportions  of  o-lialogenoanilines,  are  obtained 
similarly.  o-Iodonitrobenzene  and  sodium  prop  oxide 
give  a  trace  of  a -o-iodoanilinopropionic  acid,  m.  p, 
157°,  but  o-nitroanisole  gives  only  o-aminoanisole  and 
tarry  products,  o-Ch  loro  aniline  and  ethyl  sulphate 
yield  o-chloro-'N -eihylamline,  b.  p.  219°/726  nmi.. 
df  1T04  {hydrochloride,  m.  p.  138—139°;  phenyl- 
urethane,  m.  p,  144°).  H.  E.  F.  No  won. 

Reduction  of  aromatic  mono-  and  poly-nitro¬ 
compounds.  K.  Brand  and  A,  Modersohn  (J. 
pr.  Chem.,  1928,  [ii],  120,  160 — 170). — The  reduction 
of  aromatic  mono-  and  poly- nitre-compounds  to 
P-arylhydroxylamines  in  so-called  neutral  solution  has- 
been  investigated,  and  it  is  shown  that,  using  aqueous- 
alcoholic  calcium  chloride  solution  and  zinc  dust,  the 
solution  becomes  alkaline  slowly  at  the  ordinary 
temperature  and  more  rapidly  on  heating.  The  role 
played  by  the  calcium  chloride  is  obscure,  and  a  scheme 
is  given  for  the  reaction  which  does  not  include  this* 
substance,  but  zinc  and  water  only.  Zinc  dust  and 
ammonium  chloride  solution  react  in  the  absence  of  a 
nitro- compound  to  produce  hydroxyl  ions,  but  the- 
concentration  of  the  latter  is  much  lower  than  that 
produced  by  zinc  dust,  calcium  chloride,  and  a  nitro¬ 
compound. 

On  the  basis  of  the  above  facts  it  is  possible  to 
explain  the  results  of  Brand  (A.,  1906,  i,  80),  who 
showed  that  reduction  of  m-dinitrobenzene  with  zinc 
dust  and  calcium  chloride  gives,  not  ra-nitro- (3 -phenyl  - 
hyd roxylamine ,  but  mm'-dinitroazoxy benzene.  Brand 
and  Kowaliek  (unpublished  observation)  find  that  the 
velocity  of  combination  of  m-nitronitrosobenzene  with 
m-nitro-P-phenylhvdroxylamine  to  yield  mrc&'-dinitro- 
azoxy  benzene  in  “  neutral  ”  solution  is  greater  than 


ORGANIC  CHEMISTRY. 


1367 


that  of  nitrosobenzene  with  (3-phenylhydroxvlaraine 
to  azoxybenzene.  under  the  same  conditions.  This 
difference  is  due  to  the  acceleration  by  small  hydroxyl- 
ion  concentrations  of  the  velocity  of  the  reactions  : 
N02*C6H4-N0+NH(0H)'C6H4-N0o  — 
NO2‘C6H4-NO:N*C0H4*NO2,  and  3N0o*CfiHpNH*QH^ 
NO2*C0H4*NH2+NO2-C6H4*NO:N‘C6H4'NO2.  Since 
these  small  hydroxyl-ion  concentrations  prevail  the 
velocity  of  formation  of  mm'-dinitroazoxybenzene 
increases  and  becomes  greater  than  the  reduction 
velocity  of  m-nitronitrosobenzene  to  m - ni  tro - (3 -ph eny  1  - 
hydroxylamine  and  the  formation  of  the  azoxy-oom- 
pound  proceeds  at  the  expense  of  the  hydroxylamine. 
The  velocity  of  formation  of  azoxybenzene  is  smaller 
than  that  of  rara'-dinitroazoxybenzene,  and  although 
accelerated  by  increased  hydroxyl-ion  concentrations, 
does  not  overtake  the  velocity  of  reduction  of  nitroso¬ 
benzene  to  p-phenylhydroxylamine ;  consequently 
the  latter  is  the  main  product.  By  adding  traces  of 
acids  or  acid  salts  (e.g.,  potassium  hydrogen  sulphate) 
at  the  commencement  of  the  reaction,  the  hydroxyl- 
amines  may  be  intercepted  and  preserved,  and  the 
formation  of  azoxy-compounds  checked. 

Owing  to  the  lower  concentration  of  hydroxyl  ions 
produced,  the  use  of  zinc  dust  and  ammonium  chloride 
is  preferable  to  that  of  zinc  and  calcium  chloride  for 
the  general  preparation  of  p  -  ary  lhy  dr  oxy  lami  nes  ; 
by  adding  traces  of  acids  (acetic  acid  is  recommended) 
hydroxy  famines  sensitive  to  very  small  hydroxyl-ion 
concentrations  are  readily  obtained .  The  preparation  of 
the  following  is  described  :  m-nitro-p -phenyl hydroxyl¬ 
amine,  m.  p.  118°  (yield  58%);  2-nitro-6-hydroxyl- 
ami  no  toluene,  m.  p.  120 — 121°  (yield  68%) ;  2-nitro-4- 
hydroxylaminotoluene,  m.  p,  108—109°  (cf.  lit.) 
(yield  50%);  2-nitro-4-hydroxylaminoanisole,  m.  p. 
129° ;  2  :  6-dinitro-4-hydroxylaminotoluene,  m.  p. 

143 — 144°.  *  C.  W.  Shoppee. 

Diphenyl  series.  VIII.  Derivatives  of  2-  and 

4-aminodiphenyl.  F.  Bell  (J.C.S.,  1928,  2770™ . - 

2779)  — 2 -p- Toluenesulphon amidodiph enyl,  m.  p .  99 c , 
gives  when  nitrated  successively  5-niiro-,  m.  p.  169°, 
and  3:5-  dinitro  -  2  -  p  -  toluenesu  Ipho  namidodiph  enyl , 
m.  p.  186°  (3  :  o -di7iitro-2-aminodiphenyl  has  m.  p. 
182°),  and  on  methylation  2-p doluenesulphonmethyl- 
amidodiphenyl,  m.  p.  136°.  Similarly,  4/-m^ro-2-p- 
ioluenesulphonamidodiphenyl,  m.  p.  163°,  when  gently 
nitrated  gives  3:5: 4' 4riniiro-2-p4oluenestdphon~ 
amidodiphenyl y  m.  p.  190°  (3:5:  -trinitro-2-amino- 
diphenyl  has  m.  p.  229°).  2 -Acetamidodiphenyl  with 
nitric  and  acetic  acids  gives  mainly  5-nitro~2~acei- 
amidodiphenyl,  m.  p.  133°  (5-nitro~2-aminodiphenyl, 
m.  p.  125°),  which  when  further  nitrated  gives  only 
5  :  4'-  dinitro  -  2  -  acetamidodiphenyl.  4  -  p  -  Toluene - 
sulphonamidodiphenyl  easily  gives  3  :  5-dinitro- 4-p- 
iolu en esulphonamidodiph enyl ,  m.  p.  189°,  hydrolysed 
to  3  :  o-dinitroA-aminodiphenyl,  m.  p.  177°  (acetyl 
derivative,  m.  p.  146° ;  N -methyl  derivative,  m.  p. 
144° ;  3  :  §-dinitroA-acetmelhylamidodiphenyl,  m.  p. 
149°),  different  from  the  dinitro-base  of  Fichter  and 
Sulzberger  {A.,  1904,  i,  325).  2-^p-Toluenesulphon- 
m  e  thy  lam  i  dodi  phenyl  gi  ves  o  -  niiro -2-p- tolu  e  nesu  Iph  on  - 
methylamidod.iphenyl,  m,  p.  152°  (also  formed  by 
direct  methylation  of  5-nitro-2-p-toluenesu]phon- 
amidodiphenyl) .  Experimental  details  for  the  pre¬ 


paration  of  p-nitrobenzenesulphonvl  chloride  from 
^-chloronitrobenzene  are  given.  The  following 
p-nitrobenzenesulphonates  are  described  :  ethyl,  m.  p. 
91  menthyl ,  m,  p.  72°,  phenyl ,  in.  p.  114°,  m -nitro- 
phenyl ,  m.  p.  133°,  p-nitrophenyl,  m.  p.  156°, 
p -tolyl,  m.  p.  106°,  S-nitro-p-tolyl,  m.  p.  136°,  and 
2-nitro-ip4olyl,  m.  p.  116°.  p- Tolyl  p-nitrobcnzene- 
su  Iphonate  and  p -ni  trobenzenesulphon-p4olui d  ide , 
m.  p.  179 — 180°,  give  when  nitrated  2-nitro-p-tolyl 
p- nitr oben zenesu lph o nat e  and  p -nitrobenzenesulphon  - 
3  :  5 -dinitro -p- toluidide,  m.  p.  185°,  respectively. 
Phenyl  p-mtrobenzeiiesulphonate  gives  p-nitrophenyl 
p- n itrobenzenesu Iphonate  (above) . 

2-Aminodiphenyl  readily  gives  §-acetoxymercuri- 2- 
acetamidodiphenyl ,  m.  p.  200°,  which  yields  5-bromo- 

2 - acetamidodiphenyl  with  bromine  in  acetic  acid. 
4-Aminodiphenyl  gives  a  moTiomercNn -derivative, 

CQH3Ph<^.r  ( ?),  in,  p.  167°,  which  by  warming  with 

acetic  acid  forms  3-aceioxymercuri-4-acef amidodiphenyl, 
m.  p.  205°.  Treatment  with  bromine  in  acetic  acid 
gives  3  :  4'-dibromo-4- acetamidodiphenyl.  3-Bromo- 
4-hydroxydiphenyl  gives  a  mo nomercuri- derivative, 
m.  p.  235°,  which  similarly  yields  3:5:  4'-tribromo- 
4 -hydroxy diphenyl.  The  preparation  of  3 -acetoxy- 
mercuriaceio-p4oluidide ,  m.  p.  178°,  by  direct  mercur- 
ation  and  by  acetylation  of  acetoxymercuri-p- 
toluidine  is  described  (cf.  Schrauth  and  Schoeller,  A., 
1910,  i,  459). 

Bromination  of  4-p-toluenesulphonamidodiphenvl 
gives  only  poor  yields  of  %-bromo-4:-j>4oluenesnlphon- 
amidodiphenyl,  m.  p.  119°. 

2-Aminodiphenyl  when  diazotised  and  treated  with 
copper  powder  gives  no  diphenylene,  only  2-chloro- 
diphenyl  and  2-azodiphenyl  being  formed. 

R.  J.  W.  Le  Fevre. 

Absorption  spectra  and  constitution  ol  azoxy- 
compounds.  L.  Szego  (Ber.,  1928,  61,  [J3j,  2087 — 
2091). — The  absorption  spectra  of  the  a-  and 

3- forms  of  p-bromo-,  p-nitro-,  and  p'-bromo-p-nitro- 

azoxy benzene,  p-hydroxyazoxybenzene  and  its  methyl 
and  ethyl  ethers,  and  of  5-hydroxy-2-methylazoxy- 
benzene  have  been  investigated.  All  the  compounds 
exhibit  a  fairly  well-defined  band  with  an  absorption 
maximum  between  3600  and  3250  A,  A  similar  band 
is  shown  by  azoxybenzene.  The  absorption  spectra 
of  all  the  isomeric  hydroxy- substituted  compounds 
and  of  p'-bromo-p-nitroazoxy  benzene  are  markedly 
different,  whilst  those  of  p-broino-  and  p  -  nitr  o- azoxy¬ 
benzene  are  almost  identical,  probably  because  the 
entry  of  a  halogen  as  substituent  into  the  benzene 
nucleus  is  generally  without  influence  on  the  optical 
character  of  compounds.  The  relationships  for  the 
ni  tro -group  are  obviously  similar.  In  general,  the 
results  are  in  harmony  with  the  behaviour  expected 
for  the  isomerides  on  the  basis  of  Angelas  formulation. 
In  addition  to  the  band  characteristic  of  all  azoxy- 
derivatives,  all  the  a-forms  exhibit  a  second  band  in 
the  neighbourhood  of  2600 — 2500  A.,  which  is  not 
shown  by  the  p- varieties.  a-5-Hydroxy-2~methyl- 
azoxy benzene  has  a  third  maximum  which  does  not 
occur  with  the  corresponding  fi-com  pound.  In 
explanation,  it  is  assumed  that  the  oxygen  atom  of 
the  az oxy- group  is  attached  by  residual  valencies  to 
the  neighbouring  nucleus.  H.  Wren. 
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Azopicric  acid  [2  : 4  :  6  :  2'  :  4'  :  6'-Hexanitro- 
5  :  5  -dihydroxyazobenzene].  K.  Elbs  and  0.  H. 
Schaaf  (J.  pr.  Chem.,  1928,  [ii],  120,  1—35;  cf.  A., 
1924,  i,  255).— The  methyl  and  ethyl  ethers  of  azo¬ 
picric  acid  could  not  be  obtained  from  it  directly,  but 
only  by  nitration  of  the  corresponding  ethers  of 
m-azo phenol.  When  recrystallised  they  become  deep 
red,  possibly  owing  to  a  change  into  the  aci-nitro-form. 
Reduction  of  azopicric  acid  to  an  analogue  of  picramie 
acid  does  not  occur,  a  phenylbenztriazole  derivative 
being  formed.  Azopicric  acid  is  decomposed  by 
alkalis,  sodium  and  potassium  carbonates  yielding 
nit  roliy  droxy  land  nop  lilorogl  ii  cinol  derivatives.  The 
absorption  of  light  by  azopicric  acid  and  related 
compounds  was  investigated. 

Azopicric  acid  and  its  ethers  are  most  readily 
prepared  from  wmiiroa inline,  which  is  diazotised  and 
converted  into  ra-nitrophenol.  This  could  not  be 
directly  reduced  to  azophenol,  but  reduction  of  the 
methyl  ether  by  zinc  dust  and  aqueous-alcoholic 
sodium  hydroxide  in  two  stages  yielded  successively 
3  :  3'-dimethoxyazoxybenzene,  m.  p.  49°,  and  3  :  3 f~di- 
methoxy azobenzene y  m.  p.  76 — 77°,  and  from  the  ethyl 
ether  were  obtained  3  :  3 ' - dieth oxyazox y  benzene,  m,  p. 
75—76°,  and  3  :  3'-diethoxyazobcnzene,  m.  p.  90° 
(hydrazo- compound,  ru.  p.  78 — 80°).  Nitration  of  the 
azo- compounds  in  sulphuric  acid  containing  potassium 
nitrate,  to  which  fuming  sulphuric  acid  was  added, 
yielded,  on  pouring  into  water,  yellow  products,  which 
gave  on  recrystallisation  2  :  4  :  6  :  2' :  4' :  6' -hexanitro- 
5  :  o'-dimethoxy-,  red,  m.  p.  127°,  and  -5  :  & -diethoxy- 
azobenzene ,  m.  p.  138 — 139°,  respectively.  These 
compounds  gave  no  evidence  of  formation  of  additive 
compounds  with  aromatic  hydrocarbons.  They  were 
hydrolysed  to  azopicric  acid  by  boiling  with  water  or 
25%  aqueous  alcohol  containing  a  trace  of  hydro¬ 
chloric  acid. 

Reduction  of  azopicric  acid  by  sodium  hydrogen 
sulphide  in  amount  corresponding  with  4  mols.  of 
hydrogen  yielded  5  :  7  :  2' :  4'  :  6" -pentanitroA  :  3'- 
d  ihydroxy  -  2  -phenylbenztr  iazole,  m.  p .  176—180° 
(decomp.).  Excess  of  reducing  agent  yielded  amor¬ 
phous  materials  which  appeared  to  contain  amino- 
derivatives  of  the  benztriazole. 

The  action  of  aqueous  alkali  hydroxides  on  azo¬ 
picric  acid  yielded  tarry  products.  Neutralisation  of 
the  warm  aqueous  solution  by  potassium  carbonate 
solution  yielded  the  potassium  salt,  and  from  the 
filtrate  on  further  addition  of  potassium  carbonate  and 
acidification  a  substance,  in.  p.  116°,  and  trinitro- 
phloroglucinol,  m.  p.  157—158°,  were  obtained.  The 
action  of  more  concentrated  potassium  carbonate 
solution  at  a  higher  temperature  yielded,  with 
evolution  of  nitrogen,  a  product,  red  in  acid  and  yellow 
in  alkaline  solution,  from  which  was  separated 
( l)mononitrodihydroxylaminophloroglncinol,  m,  p. 
166°,  and  { ? )dinilrohydroxylam inophloroglucinol,  m.  p. 
146—148°.  The  formation  of  these  products  is 
supposed  to  take  place  analogously  to  the  formation  of 
trinitrophloroglucinol  from  s-tribromotrimtrobenzene 
and  sodium  carbonate. 

The  absorption  spectra  and  extinction  curves  of 
azopicric  acid,  m-azophenol,  and  picric  acid  are 
similar,  apart  from  the  considerable  displacement 
of  absorption  towards  the  red  shown  by  azopicric 


acid,  and  demonstrate  their  constitutional  relation¬ 
ship.  R.  K.  Callow. 

Substantive  dyes  derived  from  2  :  7-diamino- 
fluorene.  A.  Novelli  and  C.  Ruiz  (Anal.  Asoc. 
Quim.  Argentina,  1928,  16,  56 — 64) . — Diazotised 
2  :  7-diaminofliiorene  couples  with  a-naphthylamine- 
4-sulphonic  acid  to  give  the  disazo-dye ,  analogous  to 
Congo-red.  The  free  acid  is  blue,  and  the  sodium 
salt,  m,  p.  above  300°,  red,  dyeing  wool,  cotton,  and 
silk  in  red  shades  not  fast  to  alkali.  The  constitution 
was  confirmed  by  reduction.  The  analogous  disazo- 
dye  obtained  by  coupling  with  a-naplithol-4-sulphonie 
acid,  violet,  dyeing  cotton  violet,  was  not  obtained 
pure.  The  existence  of  these  dyes  supports  the 
analogy  between  fluorene  and  2  : 2 f -substituted 
diphenyl  derivatives.  R.  K.  Callow. 

Manufacture  of  azo  dyes  [and  new  dichloro-jp- 
xyli dines].  I.  G.  Farbenind.  A.-G. — See  B,,  1928, 
849. 

Interaction  of  chloral  and  2:4:  6-trihalogen- 
substituted  phenylbydrazines.  F.  D.  Oiiattaway 
and  F.  G.  Dalby  (J.C.S.,  1928,  2756—2762).— 
Chloral  condenses  smoothly  in  glacial  acetic  acid  with 
2:4:  6-trichlorophenylhydrazine,  giving  an  unstable 
hydra  zone  which  rapidly  passes  into  cca  -dichloro- 
[3-2  :  4  :  (j-trichlorobenzeneazoethylene  (I),  in.  p.  54°, 
evidently  by  reversible  loss  of  hydrogen  chloride,  since 
treatment  of  this  product  with  hydrogen  chloride  and 
hot  acetic  anhydride  gives  chloral- cn-acetyl-2  :  4  :  6 -tri¬ 
chlorophenylhydrazone,  m.  p.  144°.  The  compound  I 
in  acetic  acid  gives  with  chlorine  in  the  cold  chloral- 
&-chloro- 2  :  4  :  ^-trichlorophenylhydrazone ,  m,  p.  104°, 
which  when  heated  at  the  b.  p.  of  the  solvent  gives 
aap  -  trichloro  -  p  -  2  :  4:6-  trichlorobenzeneazoethylene, 
m.  p.  75°.  The  analogous  oox-dichloro-cL-bromo-$- 
2:4:  6 - 1 richlorobenzeneazoethylene  has  m.  p.  108*5°. 

The  compound  I  is  converted  by  hot  hydrogen 
chloride  and  acetic  acid  into  glyoxylic  acid  2  :  4  :  64ri- 
chlorophenylhydrazone,  m.  p.  167°  (decomp.)  (or  by 
hot  hydrogen  chloride  and  ethyl  alcohol  into  ethyl 
glyoxylate  2:4:  ^trichlorophenylhydrazone  [II],  in.  p. 
97*5°),  also  prepared  directly  from  glyoxjdic  acid  and 
trichlorophenylhydrazine.  The  ester  II  gives  (a) 
with  hot  acetic  anhydride  ethyl  glyoxylate  a-acetyl- 
2:4:  Q-trichlorophenylkydrazone,  m.  p.  112*5°;  (6) 

with  chlorine  in  acetic  acid  ethyl  glyoxylate  <*-chloro- 
2:4:  ^-trichlorophenylhydrazone,  m.  p.  73*5°  (also 
formed  by  long  boiling  of  aap  -trichloro- S-2  :4:6- 
trichlorobenzeneazoethylene  in  alcohol) ;  (c)  with 

bromine  in  acetic  acid,  ethyl  glyoxylate  <&-bromo- 
2:4:  6 - trichlorophenylhydrazone ,  m.  p.  75°.  Chlorin¬ 
ation  of  glyoxylic  acid  2:4:  6-triehlorophenyl- 
hydrazone  in  acetic  acid  gives  glyoxylic  acid  m-chloro- 
2:4:  ^-trichlorophenylhydrazone,  m.  p.  15T5U 
(decomp.). 

Diazotised  2:4:  6-trichloroaniline  and  ethyl  ace  to- 
acetate  give  ethyl  2:4:  d-trichlorobenzeneazoaceto- 
acetate,  m.  p.  94*5°,  which  by  chlorination  (bromin- 
ation)  in  acetic  acid  gives  ethyl  glyoxylate  u-ehloro- 
(bromo)-2  :  4  :  6- trichlorophenylhydrazone . 

A  similar  series  of  reactions  with  2:4:  6-tribromo- 
phenylhydrazine  gave  rise  to  the  following  new 
compounds :  aa - dichloro - (3 - 2  :  4  :  6-  tribromobenzene - 
azoethylene,  m.  p.  92° ;  a^-trichloro-^-2  :  4  :  Q-tri- 
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bromobenzeneazoethylene ,  m.  p.  105° ;  oca-db'cftZoro-p- 
bromo-$-2  :  4  :  6 - tribroviobenzeneazoethylene,  m.  p. 
115°  ;  glyoxylic  acid  2:4:  6 dribrcmioplienylhydrazone, 
m.  p.  170*5°  (decomp. } ;  ethyl  glyoxylate  2:4:  6-tri- 
bromophenylJiydrazone ,  m.  p.  126°;  ethyl  glyoxylate 
a -acetyl-2  :  4  :  $4ribromophenylhydrazone,  m.  p.  133*5°  ; 
ethyl  glyoxylate  <c-cMoro-2  :  4  :  Qdribromophenylhydr - 
azone,  m,  p.  108*5° ;  ethyl  glyoxylate  o-bromo-2  :  4  :  6- 
tribromophenylhydrazone ,  m,  p.  102*5°;  and  e%/l 
2:4:  6- tribromobenzeneazoacetoacetate,  m.  p.  96*5°. 

R.  J.  W.  Lb  FivRE. 

Absorption  spectra  and  constitution  of  diazot- 
ates.  L.  Gambi  and  L,  Szego  (Ber.,  1928,  61,  [B]} 
2081—2086 ;  cf.  A,,  1927,  1063).- —Observation  of  the 
absorption  spectra  of  the  compounds  [PhN(0):N]K, 
[CgH1C1*N(0):N]Kj  [C8H4Br-N(0)sN]K,  '[PhNIN-OJK, 
CgH4CI*NIN'0]K,  and  [C6H4Br-NIN*0]K  shows  the 
absence  of  an  ultra-violet  absorption  band  in  the 
spectrum  of  all  normal  salts  (and  in  the  normal 
diazotate  of  sulphanilic  acid),  whereas  all  the  com¬ 
pounds  exhibit  a  distinct  band.  It  follows  therefore 
that  the  normal  and  isodiazotates  cannot  possibly 
be  stereoisomeri ties.  Examination  of  the  curves  of  the 
compounds  [PhN(!0):NO]Na,  [C0H4Cl*N(:O)  IN OTNa , 
[C0H4Br*N(!O)INO]Na,  [PhNIN(:0)-b]Na, 
;C0H4Cl-N:N(:O)-O]Na,  and  [C0H4Br*N:N(:O)-O]Na 
proves  that  the  nitrosoarylhydroxyl amines  and 
nitroamines  have  a  maximal  absorption  in  the  ultra¬ 
violet  between  2900  and  2800  A.,  whilst  the  latter 
compounds  have  small  extinction  coefficients.  The 
compounds  are  distinct  optically  from  the  normal 
diazohydrates.  From  purely  formal  considerations,  a 
similarity  would  be  expected  between  the  isodiazotates 
and  the  nitroamines  which  is  actually  observed,  but 
a  correspondence  between  the  normal  diazo tales 
and  nitrosohydroxylamines  does  not  exist,  probably 
because  the  anion  of  the  normal  diazo  tales  has  nothing 
in  common  with  the  nitrosoarylhydroxyl  amines. 
The  fsodiazohydrates,  nitrosoarylhydroxyl  amines,  and 
nitroamines  have  the  chain  HZJ6H4*NIN*0~~,  which  may 
be  regarded  as  responsible  for  the  band.  On  the  other 
hand,  the  structure  of  the  normal  diazohydrates, 
-C6H4*N{;N)*0--  or  ~C6H4*N(IO)IN‘“,  in  which  the 
central  nitrogen  atom  has  the  nitro- character  is 
totally  different.  The  optical  behaviour  of  the  normal 
diazo  hydrates  is  quite  distinct  from  that  of  the 
diazonium  compounds,  all  of  which  show  a  character¬ 
istic  band  in  the  ultra-violet.  This  is  explained  by 
the  hypothesis  that  the  central  nitrogen  atom  has 
ammonium  character  in  the  diazonium  compounds 
and  nitro -properties  in  the  normal  diazo  tales, 

H.  Wren. 

Nitration  of  phenol.  K.  Beaiicqurt  and  E. 
Ham  merle  (J,  pr.  Chem . ,  1928,  pi],  120,  185—192).— 
Nitration  of  phenol  in  water,  ethyl  alcohol,  or  glacial 
acetic  acid  (cf.  Am  all,  A,,  1924,  i,  636)  with  nitric 
acid  of  d  1*35  at  7 — 12°  yields  77 — 82%  of  nitro¬ 
compounds,  which  consist  of  40%  of  o-nitrophenol, 
35—40%  of  p-nitrophenol,  and  2*5%  of  2  : 4-dinitro- 
phenol  (for  details  the  original  should  be  consulted). 
With  nitric  acid  of  d  1*42,  a  yield  of  75%  of  mono* 
mtro-eompounds  is  obtained,  but  the  o  :  p-ratio  is 
shifted  in  favour  of  the  p-isomeride.  Variation  of 
temperature  has  only  a  small  effect  on  the  o  :  p-ratio, 
se  oi  temperature  iavounnc  tnc  nrociuction  or  tlie 


o-isomeride  and  vice  versa.  The  yield  of  o-nitrophenol 
is  but  little  affected  by  employing  excess  of  nitric  acid, 
but  the  yield  of  the  p-isomeride  is  largely  depressed, 
whilst  the  production  of  2  : 4-dinitrophenol  is  corre¬ 
spondingly  increased ;  this  is  probably  due  to  the 
greater  solubility  of  p-nitrophenol  in  the  residual  nitric 
acid.  This  residual  acid,  containing  dissolved  p -nitro - 
phenol,  after  restoration  to  the  original  nitric  acid 
concentration  by  addition  of  nitric  acid,  may  be  used 
again.  C.  W.  Shopper. 

Directive  action  of  the  carbethoxyl  group  in 
phenols.  E.  Gebauer-Fulnegg  and  J.  Smith- 
Reese  (Monatsh.,  1928,  50,  231— 234).— The  specific 
p- directive  action  of  the  carbethoxyl  group  in  phenols 
noticed  in  the  reaction  with  chlorosulphomc  acid 
(Gcbauer-Fiilnegg  and  Schlosinger,  this  vol.,  631)  is 
also  evident  in  nitration.  This  has  been  shown  by 
parallel  observations  of  the  nitration  of  phenol, 
anisole,  and  earbethoxy  phenol  by  acetyl  nitrate  (cf. 
Pictet,  Ber,,  1907,  40,  1163)  and  by  benzoyl  nitrate 
(cf.  Francis,  J.C.S.,  1906,  89,  1 ;  A. ,1907,  i,  53).  The 
results  of  these  authors  were  confirmed,  and  rough 
quantitative  observations  made  of  the  preponderant 
formation  of  p -nitro -derivative  in  the  case  of  carh- 
ethoxy  phenol.  Nitration  of  earbethoxy  phenol  by 
potassium  nitrate  and  sulphuric  acid  was  incomplete, 
but  the  p-derivative  was  again  formed  in  largest 
amount.  ~  R.  K.  Callow, 

Derivatives  of  jp-dichlorobenzene  containing 
sulphur,  E,  Geb  auer-Fu lnegg  and  E.  Neumann 
(Monatsh,,  1928,  50,  235— 236).— The  2  :  5-dichloro- 
nitrobeiizenesulphonyl  chloride  obtained  by  Gebauer- 
Fiilnegg  and  Figdor  (this  vol.,  280)  has  m.  p.  59—60°, 
When  boiled  with  potassium  hydroxide  solution  the 
dipotassium  salt  of  4-chloro-2-nitrophenol-fi-sulphonic 
acid  (+H20)  is  formed,  and  separates  on  cooling.  It 
is  a  derivative  of  the  act-form.  The  monopotassium 
salt  (acetyl  derivative)  is  also  described.  The  mother- 
liquors  of  the  dipotassium  salt  yield  potassium 
2:5-  dichloroA -nitrob  mzenesulphonate , 

The  substance  described  as  p-dichlorobenzene- 
2  :  5-disulphonyl  chloride,  in.  p.  100°,  by  Quilico  (this 
vol.,  169)  appears  to  be  a  mixture  of  the  2:5-  and 

2  :  6-disulphonyl  chlorides,  m.  p.  182°  and  114°, 
respectively,  previously  described  (loc.  cit.). 

R.  K.  Callow. 

Halogenoaminophenols.  H.  H.  Hodgson  and 
A.  Kershaw  (J.C.S.,  1928,  2703 — 2705). — The  pre¬ 
paration  of  the  following  3-halogenoaminophenols 
from  the  corresponding  nitro -com  pounds  by  reduction 
with  alkaline  sodium  hyposulphite  is  described  : 
3-chloro-2-aminophenol,  m.  p,  122°  ( hydrochloride ); 

3 - bromo -2-aminophenol ,  m.  p.  138°  (hydrochloride); 
Z-iodo-2-aminophe?iol,  m.  p.  137°  (decomp,)  ( hydro - 
chloride };  3-chloroA~aminophenol  hydrochloride;  3- 
bromoA’aminophenol,  m.  p.  151°  ( hydrochloride ); 

3  -  iodo  -  4  - am  inoph  e  nol>  m.  p .  1 45  * 5 0  (h  ydroch  lor  ids ) ; 
3‘ChloroS-aminophenol,  m.  p.  154°  (hydrocMoride) ; 
S-bromo-ft- am inophen ol,  m.  p.  1 50 0  ( hydrocMor  1  de ) ; 

3 -iodo-6-aminophenol,  m.  p.  141°  (hydrochloride). 
These  compounds  are  more  stable  than  the  un- 
substiluted  aminophenols.  The  orders  of  rate  of 
reduction  of  ammoniacal  silver  nitrate  are  :  for  the 

3hftl  A/fAn  I?  n  tv*!  i  ii  Anil  fl  /il  o  f*  1  I  B  4°  Iri  O.  rl  Cl  1 
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geno-2-aminophenols,  I>Br>Cl ;  the  3-halogeno- 
4-aminophenoIs,  Cl>Br>I.  The  water -solubility  of 
the  3-halogenoaminophenols  decreases  in  the  order 
Cl>Br>I.  B.  J.  W.  Le  FIjvbe* 

Mobility  of  some  halogen  atoms.  A.  Angeli  and 
R.  Poggi  (Atti  R.  Aecad.  Lincei,  1928,  [vi],  7,  966— 
969). — p-Anisylmethyl  cldoride  changes  gradually 
on  keeping  from  a  mobile  liquid  to  a  red,  glassy  mass, 
with  the  evolution  of  hydrogen  chloride  and  methyl 
chloride.  The  product  has  the  empirical  formula 
GiJff14(X  and  exhibits  the  properties  of  an  artificial 
resin.  F.  G.  Ihyhorn. 


Condensation  of  chloroindane  with  phenols. 
C.  Cohrtot  (Compt,  rend.,  1928,  187,  661 — 663). — 
1- Chloroindane  condenses  with  phenol  in  benzene  or 
ethereal  solution  or  in  the  homogeneous  state  (ef. 
Courtot  and  Dondelinger,  A.,  1923,  I,  1090)  to  give 
jp-inda ny Ipheno  1 ,  b.  p.  190 — 193°/8  mm.,  m.  p. 
92—93°  {benzoyl  derivative,  m.  p.  108° ;  m-nitro- 
benzoyl  derivative,  in.  p.  96—97°).  The  constitution 
of  this  substance  is  indicated  by  the  fact  that  the  same 
p -indmiylanisole,  b.  p.  201 — 202°/19  mm.,  m.  p.  40°, 
is  obtained  by  the  direct  methylation  of  indanyl- 
phenol  or  by  the  interaction  of  magnesium  p-mefcboxy- 
phenyl  bromide  and  1- chloroindane.  In  the  first- 
named  reaction  small  amounts  of  indanoxybenzene, 
b.  p.  185 — 190°/9  mm.,  and  a  viscous  liquid ,  b,  p. 
293°/8  mm.  (probably  containing  two  indane  residues), 
are  also  formed.  Chloroindane  reacts  with  sodium 
phenoxide  or  with  magnesium  phenyl  bromide  to  give 
the  expected  products.  G.  A.  C.  Gough. 

New  compounds  from  indene  and  phenols 
[3~hydr oxyphenylhydrindenes] .  I.  G.  Farben- 
ind.  A.-G. — See  B.,  1928,  845. 

Acid  from  oxidation  of  oc-naphthol.  O. 
Disckenborfer  (Monatsh.,  1928,  50,  97 — 104). — The 
acid  obtained  by  Henri ques  (A.,  1888,  843)  in  small 
quantity  by  the  oxidation  of  ot-naphthol  with  alkaline 
permanganate  solution,  to  which  he  assigned  the 
formula  C20H140$s  is  identified  as  benzil-2 : 2f-di- 
carboxylic  acid  (Graebe  and  Juillard,  A.,  1888,  154) 
(silver  and  barium  salts;  diethyl  ester,  m.  p.  154— 
155°).  It  is  suggested  that  its  formation  from 
a-naphthol  proceeds  through  the  stages  di-a-naphthol, 
di-p-naphthaquinone  (cf.  Korn,  A.,  1885,  392),  a 
compound  of  o-carboxy cinnamic  acid  type  being  a 
possible  intermediate  compound  in  the  last  stage. 

Observations  made  by  Henriques  of  the  reactions 
of  the  acid  were  repeated  and  corrected.  When 
heated  for  a  few  minutes  above  its  m,  p.  the  acid 
yields  the  anhydride,  m.  p.  164°  (cf.  Graebe  and 
Juillard,  loc,  cit.),  probably  of  the  constitution  I, 


0-90 

CO-CgHj 


whicli  decomposes  on  further  heating  with  the 
formation  of  diphthalyl  and  phthalie  anhydride. 
Heated  with  phenylhydrazine  in  alcohol,  the  acid 
yields  the  b i spih e nyl hydrazon e .  decomp.  175°,  and, 


when  the  heating  is  prolonged,  the  b isphenyl-lactazam 
(II),  m.  p.  305—306°.  R.  K.  Callow. 

Catalytic  production  ol  polynuclear  com¬ 
pounds.  I.  G.  R.  Clemo  and  R.  Spence  (J.C.S., 
1928, 2811 — 2819). — The  dinaphthol  obtained  by  ferric 
chloride  oxidation  of  (3-naphthol  (Dianin,  A.,  1874, 
262 ;  Julius,  A.,  1887,  56)  has  been  synthesised  and  its 
identity  thereby  definitely  established,  1-Bromo- 
2-naphthoi  gave,  when  heated  in  presence  of  copper, 
p -dinaphthol ,  .1  :  1 '  -  dinaphthylene  -  2  :  5'  :  2'  :  8-di¬ 

oxide  and  1  ;  1'- dinaphthylene- 2  :  2'-oxide,  the  last 
being  also  formed  by  prolonged  heating  of  p-dinaphthol 
with  4%  of  vanadium  pent  oxide. 

P-Naphthol,  when  heated  at  300°  in  contact  with 
air  with  either  tungsten  or  molybdenum  trioxides, 
gave  2  ;  2 '-dinaphthyl  ether.  Similar  treatment  using 
vanadium  pentoxide  gave  P-dinaphthol ;  at  340° 

1  :  1  '-dinaphfchylene-2 ;  2f-oxlde  was  formed,  but  in  the 
absence  of  air  only  2  : 2'-dinaphthyl  ether  was  obtained. 
Titanium  dioxide  gave  mostly  2  :  2'-dinaphthyl  ether 
and  some  1  :  T -dinaphthylene -2  :  2'-oxide. 

Similar  treatment  of  p-naphthol  with  alkaline-earth 
oxides  gave  an  iso oxide,  m.  p,  158—159°  (either 

2  :  2'-dinaphthylene~3  :  3'-oxide  or  1  :  2f~dinaphthyl~ 
ene-2  :  3 '-oxide)  (rf iiromo-deri vative ,  m.  p.  193°), 
identical  with  the  compound  of  Merz  and  Weith  (A., 
1881,  605),  accompanied  by  a  second  compound,  m,  p. 
300°  (cf.  Niederhausen,  A.,  1882,  1211). 

Both  1  :  1 '  -dinaphthyl ene-2  :  2'-oxide  and  the  iso- 
oxide  are  stable  to  red-hot  zinc  dust  or  fused  potassium 
hydroxide ;  with  hydriodic  acid  they  give  hydrogen¬ 
ated  naphthalenes,  and  by  oxidation  with  sulphuric 
acid,  phthalie  acid  is  formed  in  both  cases.  Chromic 
acid  destroys  the  first  compound,  but  converts  the 
isooxide  into  an  i&odinaph tlmq uinone  oxide  (I),  m,  p. 
268°,  which  does  not  condense  with  o-phenylene- 
diamine  and  is  therefore  probably  1  :  2 '-dinaphthylene- 
V  :  4'-quinone-2  :  S'-oxide.  Distillation  of  I  over  zinc 
dust  regenerates  the  isooxide ;  by  reduction  with  zinc 
and  acetic  anhydride  diacetoxymodinaph tkyiene  oxide, 
m.  p.  245—246°,  is  formed.  With  alcoholic  sodium 
hydroxide  I  undergoes  ring  scission,  giving  dihydroxy- 
dinaphthaqumone,  m.  p.  222°  (diacetyl  derivative,  m.  p. 
167°),  which  loses  water  on  heating,  forming  an 
isomeric  (red)  o-diiiaphthaquinone  oxide,  in.  p.  255— 
256°,  which  condenses  with  o- phenylcnediamine  to 
give  a  substituted phenazine,  m.  p.  240°. 

Attempts  are  described  to  synthesise  2 : 2'-di- 
naphthyIene-3 : 3'-oxide.  The  Ullmann  reaction 
applied  to  2-chloro- 3 -naphthoic  acid  gives  only 
g-naphthoie  acid.  The  chlorine  atom  in  ethyl 
2-chloro-3-naphthoate  is  stable  to  copper-bronze  under 
the  conditions  employed, 

2- M  ethoxy -Z-napWiylamine,  m.  p.  109-5°  (acetyl 
derivative,  m.  p.  124 — 125°),  by  the  Hofmann  reaction 
from  2-methoxy-3«naphthoamide,  was  converted  into 
S-brmio-S-methoxyjiaphthalene,  m.  p.  76°,  b.  p, 
178 — 190°/16  mm.,  and  Z-iodo-2-memoxynaphthalene, 
m.  p.  65°.  The  former  gives  Z-bromo-^-naphihol, 
m,  p.  80—81°,  by  heating  with  hydro  bromic  acid; 
when  hydriodic  acid  was  used  only  p-naphthol  was 
isolated.  Under  the  conditions  of  'Ullmann reaction 
the  last  three  halogen  compounds  give  p-methoxy- 
naphthalene  or  p-naphthoL 
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Only  dinaphthaxanthone  (Strohbach,  A.,  1902,  i, 
171)  was  isolated  from  the  action  of  tungsten  trioxide 
or  vanadium  pentoxide  on  2-hydroxy-3 -naphthoic 
acid  or  its  ethyl  ester, 

cc-Naphthol  is  converted  by  vanadium  pentoxide  or 
calcium  oxide  into  a-dinaphthylene  oxide  (Merz  and 
Weith,  loc.  cit,},  also  formed  by  the  dehydration  of 
a-dinaphthoL  R.  J.  W.  Le  Fevre. 

Compounds  of  2  : 3-dihydroxynaphtb.alene  with 
tervalent  iron  and  aluminium  and  with  arsenic 
acid,  R.  Wei nla »0  and  H.  Seuffert  (Arch, 
Pharm,,  1928,  266,  455 — 464) . — Dihydroxynaph- 
thalene,  like  pyroeateehol,  forms  co-ordination  com¬ 
pounds  with  tervalent  iron  and  aluminium  and  with 
arsenic  acid.  Two  series  of  compounds,  one  red  and 
the  other  violet,  are  formed  with  ferric  iron.  The  red 
compounds,  which  are  stable  towards  alkalis  but  not 
towards  acids,  are  obtained  as  dark  brownish-red 
powders  from  ferric  acetate,  dilyydr  oxynaph thalene, 
and  the  corresponding  alkali  hydroxide  in  aqueous  or 
dilute  alcoholic  solution.  The  iron  has  the  co¬ 
ordination  number  6,  the  compounds  being  formulated 
as  [Fe{ OC10H6* 0 )3]M3 .  The  following  are  described : 
potassium  (+2H20),  ammonium  (+2H20),  and  sodium 
(-f-H20)  tri-{ 2  :  3-dihydrozynaphthalene)ferrate3.  The 
corresponding  potassium ,  ammonium,  and  sodium 
tri {dihydroxynap}ithalene)a luminates  are  colourless  and 
less  well-defined. 

The  violet  compounds  in  which  iron  has  the  co- 

ordination  number  4,  [C10H6<^>Fe-O-C10HB-O-]M, 

are  obtained  from  dihydroxynaph  thalene,  ferric 
acetate,  and  the  corresponding  alkali  acetates  in 
concentrated  alcoholic  solution.  They  are  more 
stable  towards  acids  than  the  red  compounds,  I)i- 
(2  :  3 ulihydroxy naphthalene) ferric  acid  (2H20),  the 
potassium  (4EL>0),  ammonium  (4H20),  and  sodium 
(1H20)  salts  are  described, 

Tri(dihydroxynapktkalene)ar&emc  acid  (5H20)  is 
obtained  from  dihydroxynaphthalene  and  arsenic  acid 
in  absolute-alcoholic  solution,  S,  COFFEY. 

B  athochromic  action  of  the  methyl  thiol  group 
in  azo-dyes.  I,  E.  Blumenstock-Halward  and 
E.  Jus  a.  IL  E,  Rlu  m  en  s  to  ck-  H  al  w  abd  and  E. 
Riesz  [with  P.  G.  Bum]  (Monatsh.,  1928,  50,  123— 
138,  139—143).—!.  Advantage  was  taken  of  the 
bathoehromie  action  of  the  methylthiol  group 
observed  by  Brand  (ef.  A.,  1925,  i,  397)  to  prepare  from 
3:6: 84rimethyUhiol-8-naphihol  and  diazotised  p- 
nitroaniline  a  reddish- violet  azo-dye,  markedly  deeper 
in  shade  than  the  other  dyes  of  this  class  (“ice 
colours  ”).  The  shade  deepens  successively  in  the 
dyes  derived  from  the  trisulphome  acid,  trithiol,  and 
trimethylthiol  derivatives,  corresponding  with  the 
change  from  sex&valent  to  bivalent  sulphur,  and 
methylation,  respectively.  The  poor  yield  of  the 
tri  thiol  derivative  obtained  makes  technical  applic¬ 
ation  impossible  in  this  ease. 

Potassium  Q-carbelhoxy- naphihol - 3  :  6  :  %4risnl - 
pkonaie,  when  heated  with  phosphorus  pentachloride, 
yielded  the  irisulphonyl  chloride ,  m,  p.  195°.  The 
action  of  aniline  caused  partial  hydrolysis  of  the 
earbethoxyl  group,  completed  on  recrystallisation,  and 
yielded  p  -  naphthol-  3  ,*6:8-  trisulphonanilide  (cf. 


Poliak,  Gebauer-Flilnegg,  and  Blumenstock-Halward , 
this  voL,  751),  0 -Carbeihoxy-8  :  6  :  84rithiol-$-naph~ 

thol,  m.  p,  80—86°  (decomp.),  which  could  not  be 
obtained  pure,  was  formed  in  15 — 20%  yield  by  the 
reduction  of  the  trisulphony!  chloride  by  adding 
hydrochloric  acid  to  the  alcoholic  solution  containing 
zinc  dust  in  suspension.  It  was  readily  oxidised  to 
polysulphides,  and  yielded,  with  simultaneous  hydro¬ 
lysis  of  the  earbethoxyl  group,  a  dark  red  azo-dye  with 
diazotised  p-nitroamline,  slowly  formed  in  neutral 
solution,  rapidly  in  alkaline  solution.  The  orange-red 
had  salt  of  the  trithiol  was  obtained  with  alcoholic 
lead  acetate.  The  action  of  ethyl  ehloroformate 
yielded  0  -  carbeihozy  -6:8-  diihiol  -  3  - carbeihozythiol  - 
^-naphthol,  m.  p*  115—120°  (decomp.).  Hydrolysis 
with  potassium  hydroxide  yielded  2  :  2 * -dihydroxy- 
6  :  6'  :  8  :  8 f 4elrathioldinapkthalene  3  :  8* -disulphide 
{lead  salt),  which  yielded  8:6:  8 4rithiol-$-naphthol 
(isolated  as  the  lead  salt)  on  reduction,  O-Garb- 
ethoxy-8  :  6  :  8 4rimethylikiol-$-napktkol,  resinous,  no 
characteristic  m,  p.,  accompanied  in  certain  circum¬ 
stances  by  2  :  2r-di(carbethoxyoxy)tetramethylthiol di- 
naphthalene  disulphide ,  was  obtained  by  treatment  of 
the  trithiol  derivative  with  methyl  sulphate  and  sodium 
carbonate,  and  yielded  3:6:  84rimeihylthioi-$-naph- 
thol,  m.  p.  140°,  on  hydrolysis  with  alcoholic  potassium 
hydroxide, 

II.  The  azo-dye  derived  from  3  :  § -dimethyl  ihiol- 
8-naphthol  and  diazotised  p- nitroaniline  had  a  similar 
dull  reddish-violet  colour  to  the  3:6:  8-trimethylthiol 
derivative ;  the  8-methylthiol  group  thus  appears  to 
have  no  influence  on  the  colour  of  the  dye. 

The  following  compounds  were  prepared,  chiefly 
by  the  methods  described  above :  O -carhethozy- 
3:6 -dithiol-^naphthol,  m.  p.  117°  [from  the  clisul- 
phonyl  chloride  (cf.  Poliak  and  others,  loc .  cit.)]} 
which  yielded  3  :  6-dithiol- $-tiaphtholt  m.  p,  152°, 
when  hydrolysed  with  dilute  alkali ;  3  :  6-dimethyl- 
Ihioldpnapkthoi ,  m.  p.  125°  ( methyl  ether ,  ra.  p.  93°) ; 
1  -  p  -  niirobenzmmzo- 3  :  6  -  dimeihyhhiol  -  p  -  naphihol, 
m.  p.  258°.  Combined  reduction  and  acetylation  of 
O-carbethoxy- p-naph thol-  3  :  6-disulphonyl  chloride  by 
treatment  with  acetic  anhydride,  acetic  acid,  zinc  dust, 
and  sodium  acetate  yielded  O-carbethoxy -8  : 6-di- 
acetylthiol- $-naphthol,  m.  p.  120°,  R.  K.  Callow, 

Action  of  phosphoric  oxide  on  benzyl  alcohol  in 
benzene  solution.  S.  S,  Nametkin  and  I).  A. 
KttbsaNOV  (J.  Russ,  Phys,  Chem.  Soe.,  1928,  60, 
917 — 920). — 1 The  less  volatile  products  of  the  action  of 
phosphoric  oxide  on  benzyl  alcohol  in  benzene 
solution  were  investigated,  to  determine  whether  other 
compounds  besides  diphenylmethane  are  formed. 
The  fraction  of  b.  p.  218 — 220°/ll  mm,  gave  on 
recrystallisation  p-di benzylbenzene,  m.  p.  87°,  which 
must  have  been  formed  by  the  further  action  of  benzyl 
alcohol  on  diphenylmethane,  since  it  was  obtained  by 
heating  these  compounds  with  phosphoric  oxide. 

M.  ZVEGINTZOV. 

Electrolytic  oxidation  of  alcohols.  III. 
Benzyl  alcohol.  S.  Koidzumi  (Mem.  Coll.  Sei. 
Kyoto,  1928,  [A],  11,  383— 390).— Electrolytic  oxid¬ 
ation  of  benzyl  alcohol  in  acid  or  alkaline  media  gave, 
in  most  experiments  made,  a  mixture  of  benzaldehyde 
and  benzoic  acid.  The  experiments  were  carried  out 
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in  a  divided  cell  with  a  rotating  cathode  of  iron  plate, 
lead,  or  nickel  gauze,  and  a  cathode  solution  of  either 
sulphuric  acid,  sodium  hydroxide,  or  sodium  carbonate 
solutions  enclosed  in  a  porous  cylinder.  In  acid 
solution  with  lead  peroxide  as  anode  material  and  iron 
as  cathode,  the  current  density  has  no  effect  on  the 
products  formed,  but  the  amount  of  aldehyde 
diminishes  with  current  quantity.  With  platinum  or 
gold  anodes  and  a  lead  cathode,  oxidation  efficiency  is 
low,  but  the  product  is  almost  free  from  benzoic  acid. 
In  sodium  carbonate  solution  the  maximum  yield  of 
benz aldehyde,  free  from,  benzoic  acid,  is  about  71%. 

H.  Burton. 

Electrolytic  reduction  of  aldehydes.  III.  o- 
and  p  ~Hy  dr  oxybenzaldehydes .  IV.  Vanillin 
and  piperonal.  G,  Shima  (Mem.  Coll.  Sci.  Kyoto, 
1928,  [A],  11, 407—418,  419— 427).— III.  Electrolytic 
reduction  of  salieylaldehyde  to  salicyl  alcohol  is  best 
carried  out  at  10—18°,  using  a  mercury  cathode,  an. 
almost  neutral  eatholyfce,  and  a  current  density  of 
4  amp./ 100  cm.2  The  yield  of  alcohol  is  85%.  With 
an  alkaline  eatholyfce  there  are  formed  dihydroxy- 
hydrobenzoin  (cf.  Law,  J.C.S.,  1906,  89,  1512)  and 
9 : 10-dihydroxy- 9 ;  10-dihydrophenanthrene.  p-Hydr- 
oxybenzaldehyde  gives  a  92%  yield  of  p-liydroxy- 
benzyl  alcohol  under  the  above  conditions. 

IV.  Reduction  of  vanillin  suspended  in  a  slightly 
acid  eatholyfce  at  8—10°  gives  hydrovanilloin  (10%) 
and  4-hydroxy-3-methoxy  benzyl  alcohol  (82% ;  di- 
benzoyl  derivative,  m.  p.  120°).  At  higher  temper¬ 
atures  there  is  an  increase  in  the  amount  of  hydro  - 
vaniiloin  and  other  condensation  products.  In 
slightly  alkaline  suspension  the  yield  of  alcohol  is 
92%.  Under  similar  conditions  piperonal  gives  a 
90%  yield  of  3 ;  4-mefchylencdioxybenzyl  alcohol, 
m.  p.  56°  (lit.  51  ° ;  benzoate ,  m.  p.  66°). 

H.  Burton. 

Attempt  to  dehydrate  benzhydrol  by  Tschu- 
gaev’s  xanthate  method.  D.  N.  Kursanov  (J. 
Russ.  Phys.  Chem.  Soc,,  1928,  60,  921 — 924 ;  cf.  A., 
1926,  399).— When  methyl  benzhydryl  xanthate  was 
decomposed  by  heating  at  190—260°,  among  the  pro- 
ducts  tetraphenyletliylene  was  obtained  in  a  manner 
analogous  to  stilbene  in  the  experiments  of  Nam et kin 
and  Kursanov  (foe.  cit.)<  These  products  indicate 
a  new  mechanism  for  Tschugaevfo  reaction. 

M.  Zvegintzov. 

Urethanes  of  nuclear-substituted  benzyl 
alcohols-  I.  G.  Farbenind.  A.-G,— See  B.}  1928, 
873. 

Amines  of  the  hydroaromatic-aliphatic  series 
[ci/c fohexyl-p -amino ethyl  alcohol  etc.].  I.  G. 
Farbenind.  A.-G. — See  B.,  1923,  846. 

Oxidation  of  cholesterol  by  molecular  oxygen, 
G.  Box  and  G.  Lowenhielm  (Biochem.  J.,  1928,  22, 
1313 — 1322). — Oxyeholesterol  is  formed  by  the  action 
of  atmospheric  oxygen  when  cholesterol  is  heated  in  the 
air  at  temperatures  slightly  above  the  m.  p.  or  by 
aeration  of  cholesterol  suspensions.  Aqueous  sus¬ 
pensions  of  pure  cholesterol  are  very  stable  against 
atmospheric  oxygen  even  at  boiling  temperature,  ’  The 
impurities  which  catalyse  the  formation  of  oxy¬ 
eholesterol  adhere,  however,  very  stubbornly  to  the 
cholesterol.  Alkali  soaps  catalyse  the  oxidation, 


whilst  other  hydrophilic  colloids,  higher  fatty  acids, 
triglycerides,  or  heavy  metal  salts  have  no  catalytic 
influence.  The  degree  of  dispersion  is  of  great 
importance  in  the  oxidation  of  cholesterol  by  mole¬ 
cular  oxygen,  S.  S.  Zilva. 

Metacholesterol  bromide.  I.  Lifschutz  (Arch. 
Pharm.,  1928,  266,  518;  cf.  A.,  1922,  i,  251,  541). — 
Metacholesterol  bromide  melts  at  104—105°  and 
shows  the  same  behaviour  on  melting  as  cholesterol 
dibromide,  m.  p.  93-94°.  S.  Coffey. 

Preparation  of  cholestenone.  W.  A.  Sexton 
(J.C.S.,  1928,  2825— 2826).— An  80%  yield  of  chol¬ 
estenone  is  obtained  by  the  distillation  of  a  mixture 
of  cholesterol  and  copper-bronze  under  2—3  mm. 

.  I.  Vogel. 

Ultra-violet  irradiation  of  dehydroergosteroL 
A,  Winbaus  and  O.  Linsert  (Annalen,  1928,  465, 
148 — 166). — During  ultra-violet  irradiation  ergo- 
sterol  loses  its  larvorotatory  power  and  eventually 
becomes  slightly  dextrorotatory ;  there  is  at  the  same 
time  a  change  in  the  ultra-violet  absorption  spectrum, 
and  the  activated  ergosterol  has  greater  solubility  and 
is  no  longer  precipitated  by  digitonin.  Since  the 
change  occurs  in  absence  or  presence  of  air  or  solvents 
and  the  mol.  wt.  remains  the  same,  it  is  probably  due  to 
isomerisation.  The  hydroxyl  content,  determined  by 
Zerewitinov’s  method,  is  unchanged,  and  a  lcetonis- 

ation  of  the  type  *CH(OH)UHUHICH’  — > 

*CO*CH»OH2*CH2*  (cf.  A.,  1927,  557)  is  thus  excluded. 
Cyciisation,  with  consequent  loss  of  a  double  linking 
(of.  Sernagiotto,  A.,  1918,  i,  444),  is  also  improbable, 
since  titration  with  perbenzoic  acid  gives  similar 
figures  before  and  after  irradiation  and  the  same 
amount  of  hydrogen  (3  mols,)  is  absorbed  in  presence 
of  platinum  sponge.  The  remaining  possibilities  are 
migration  of  double  linkings  or  stereoisomerisation  or 
both.  Esters  and  other  derivatives  of  ergosterol,  and 
also  dehydroergosterol,  show  the  same  isomerisation 
and  activation  by  irradiation  as  ergosterol  itself ; 
dehydroergosterol  compounds  have  the  advantage 
of  forming  crystal!! sable  products. 

Dehydroergosterol ,  027H40O,  m.  p.  146°,  b.  p.  230°/ 
0*5  mm.  almost  without  decomposition,  [a]g  +149° 
(digitonin  additive  product ;  acetate,  m,  p.  146°, 
[s]g  +193°;  phenyluteihane,  in.  p.  161 — 162°,  [a]g 
+202°  ;  peroxide,  m.  p.  158°),  is  prepared  by  distilling 
in  high  vacuum  the  trihydric  alcohol ,  G27H4402,  m,  p. 
227 [a]|J  — 121*6°,  obtained  by  reduction  of  ergosterol 
peroxide  with  zinc  and  alcoholic  potassium  hydroxide  ; 
it  is  more  conveniently  prepared  by  boiling  ergosterol 
in  alcohol  with  mercuric  acetate.  Air-dried  dehydro- 
ergo#erol  contains  1H20,  removable  with  difficulty. 
Insolation  of  dehydroergosterol  after  boiling  with  eosin 
in  alcohol  yields  dehydroergopinacone ,  C24H7802jH20, 
m.  p.  190°  (decomp.).  Hydrogenation  of  the  acetate 
leads,  as  with  ergosterol,  to  y-ergostanol  (allo-a-exgo- 
stand),  with  intermediate  production  of  a-ergostenol 
(fcetrahydroergosterol) .  By  the  action  of  ultra-violet 
light  dehyclroergosteryl  acetate  (0*1%  solution  in 
alcohol)  is  converted  into  two  products,  separable  as 
acetates  by  fractional  crystallisation  and  as  alcohols 
after  hydrolysis  by  precipitation  with  digitonin.  The 
more  soluble  acetate  gives  on  hydrolysis  an  alcohol , 
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Oo7H400,  m.  p.  134°,  [a]f  +119*5°,  without  anti- 
rachitic  properties,  which  by  acetylation  yields  an 
acetate,  m.  p.  126—1 27° ,  [a]™  +87*0°  (hydrogenated  to 
an  octdhydro -acetate).  The  less  soluble  acetate,  m.  p. 
178°,  is  hydrolysed  to  an  alcohol ,  m.  p,  175°,  precipit- 
able  with  digitonin,  which  also  lias  no  antirachitic 
value.  ~  Cl  Hollins. 

Reaction  between  the  binary  system,  magnes¬ 
ium-magnesium  iodide,  and  aromatic  acids  and 
acid  derivatives.  M.  Gomrerg  and  W.  E.  Bach¬ 
man  n  (J.  Amer.  Cliem.  Soc.,  1928,  50,  2762 — 2769 : 
cf.  A.,  1927,  245,  1190). — Although  the  aromatic  acids 
in  5%  ethereal  solution  react  very  slowly  with  magnes¬ 
ium,  they  are  readily  and  quantitatively  converted  by 
the  above  binary  system  into  i odom agnesi u m  salts. 
The  acid  and  magnesium  iodide  probably  react 
reversibly,  forming  hydrogen  iodide,  which  then 
attacks  the  magnesium  or  the  ether.  Hydrogen 
bromide  also  dissolves  magnesium  in  ether,  but 
hydrogen  chloride  acts  only  in  presence  of  magnesium 
bromide,  giving  apparently  homogeneous  magnesium 
chlorobromide.  The  additive  products  of  magnesium 
bromide  with  organic  acids,  2R*C02H3MgBr2J2Et20, 
are  less  soluble  than  those  of  magnesium  iodide.  The 
iodomagnesium  salts  separate  as  oily  or  crystalline 
et berates,  mixed  with  normal  magnesium  salts  formed 
by  their  decomposition.  They  are  slowly  reduced  by 
the  binary  reagent  in  boiling  ether  to  the  bimolecular 
derivatives,  [*CR(OMgI)2]2  and  [IGR(OMgI)]2.  which 
are  hydrolysed  by  water  to  benzils  and  benzoins, 
respectively.  The  combined  yields  of  the  latter 
products  are  :  from  benzoic  acid  43%  ;  p-toluic  acid, 
30%  ;  a- naphthoic  acid,  30—35%  ;  p- naphthoic  acid, 
75%,  and  from  p-phenylbenzoic  acid,  46%  of  the 
theoretical.  Alkyl  esters  of  aromatic  acids  are 
decomposed  by  magnesium  iodide  to  alkyl  iodides  and 
iodomagnesium  salts,  both  of  which  react  with  the 
binary  system  ;  thus  benzyl  benzoate  yields  dibenzyl 
and  benzoin,  and  methyl  benzoate  yields  a  little 
benzoin.  Phenyl  benzoate  is  decomposed  to  iodo¬ 
magnesium  phenoxide  and  benzoyl  iodide  which  gives 
resinous  products.  Benzoyl  peroxide  and  magnesium 
iodide  quantitatively  yield  iodine  and  iodomagnesium 
benzoate.  H.  E.  F.  Notton. 

4-Chloroantkranilic  acid.  G.  Heller  and  L. 
Hessel  (J.  pr.  Cliem.,  1928,  [ii],  120,  64— 73).— The 
tendency  of  4-chloroanthranilic  acid  to  yield  condens¬ 
ation  products  containing  four-,  five-,  and  six-mem  - 
bered  heterocyclic  systems  has  been  investigated  and 
examples  of  each  type  have  been  obtained.  The 
methyl  ester  of  the  acid,  m.  p.  68*5°  (ethyl  ester,  m.  p. 
41°),  with  hydrazine  hydrate  yields  4-chloro-2-ammo- 
benzhy  dr  azide,  m,  p.  151°,  which  with  acetic  anhydride 
in  ethyl  acetate  solution  is  converted  into  4 -chloro- 
2 -aminobenzdiacetylhydrazide,  m,  p.  214°,  which  is 
easily  soluble  in  dilute  acids  and  therefore  considered 
to  bear  both  acetyl  groups  on  the  hydrazine  residue  (cf. 
Heller,  A.,  1925,  i,  1322).  When  the  hydrazide,  in.  p. 
151°,  is  heated  at  200°  for  5  hrsM  bis-(4-chloro-2-amino- 
benz)ky  dr  azide,  m.  p.  272°,  is  obtained,  which  when 
treated  with  nitrous  acid  yields  bisA-chlorobenz- 
azimide ,  m.  p,  245°. 

With  benzoyl  chloride  in  pyridine  solution,  4-chloro- 
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anthranilic  acid  yields  4-chZoro-N-be?izoy!anthra?iil , 

Om.  p.  198°  [I :  R=Bz],  together  with 
GO  4-chIoro-2-be?izamidobenzoic  add ,  m.  p. 
NR  219°,  which  with  concentrated  sul¬ 
phuric  acid  gives  the  preceding  com¬ 
pound.  This  compound  is  converted  by  alcoholic 
hydrazine  into  6-cjiloro-3-hydrazinoS--phe7iyl-3  :  4 -di- 
hydro-2  :  4 -benzoxazone,  m.  p.  214°,  which  when  heated 
in  glacial  acetic  acid  solution  at  100"  undergoes  re¬ 
arrangement  with  loss  of  1  mol  of  water  to  give 
7  -  ch  loro- 3  -  am  ino  -  2-phe  nyl  -  4  -  qu  in  azolon  e,  m ,  p.  198°. 
The  acid  when  treated  with  hot  acetic  anhydride 
yields  4:- chloro-^- acetyla ntliranil,  m.  p.  145°  [(I)  : 
R=Ac],  slowly  converted  by  water  and  more  rapidly 
by  alkali  into  4 -chIoro-2-aceiamidobenzoic  acid ,  m.  p. 
213°,  and  giving  with  alcoholic  hydrazine  1-cMoro- 
3  -  am  ino  -  2  -  methyl  -4  -q  u  inazo  lo  n  e . 

4  -  67*  lorophenyl -  2  -  g  lyci  ne  -1-ca  rboxyl  i  c  a  c  i  d ,  m .  p . 
228°,  could  not  be  obtained  by  condensation  of 
4-ehloroantliranilic  acid  with  chloroacetic  acid,  but  was 
prepared  by  alkaline  hydrolysis  of  4  -  chloro  -  2  -  cya  n  o  - 
meth ylamin obenzoic  acid ,  m.  p.  215°,  obtained  by  the 
action  of  formaldehyde  and  potassium  cyanide  on 
4-ehloroantliranilic  acid  in  the  presence  of  acetic 
acid.  The  dimethyl  ester  of  4 -ch  loro  phenyl -2- glycine - 
1 -carboxylic  acid  has  m.  p.  189°,  and  could  not  be 
converted  into  chloroindoxylic  ester  by  heating 
with  sodium  methoxide  solution.  By  heating  4-chloro- 
phenyl-2-glycine- 1  -carboxylic  acid  with  acetic  anhydr¬ 
ide  and  sodium  acetate,  followed  by  treatment  with 
sodium  hydroxide,  is  obtained  2  :  2'-dichloroindigotin, 
identical  with  the  synthetic  product. 

C.  W.  Shopper. 

Metallic  derivatives  of  liy  dr  oxy-esters .  I. 
Copper  and  nickel  derivatives  of  methyl  salicyl¬ 
ate.  B.  W.  Doak  and  J.  Packer  (J.C.S.,  1928. 
2763 — 2769). — The  preparations  of  methyl  cwpri- 
salicylate  dihydrate  (la),  decomp.  115°,  methyl  niclcelo - 
salicylate  dihydrate  (16),  and  anhydrous  methyl 
ni ckelosalicylate  from  methyl  salicylate  are  described. 


(C02Me-C6H4-0)2X<oH2i  (I«,  X=Cu  ;  16,  X=Ni) 

When  boiled  with  water,  methyl  euprisalicylate  is 
hydrolysed  to  methyl  salicylate  and  copper  hydroxide, 
whereas  methyl  nickel osalicy late  yields  methyl  sali- 
cv la t e  a n d  methyl  hydroxyn i ckelosalicyla te . 
C0oMe*C6Hj*0’Ni'0H.  Passage  of  wet  air  over 
la  at  100°  gives  methyl  hydroxy  euprisalicylate,  which 
when  heated  at  106°  in  dry  air  gives  a  basic  compound 
(II),  C02Me*C6H4*0"Cu‘0#Cu#0*CfiH4*C02Me.  The  re¬ 
action  (C02Me*C6H4-0)8Cu+H20 
C02Me“C6H4*0H+C02Me,C6H4*0#Cu*0H  is  reversible 
and  proceeds  slowly  (left  to  right)  at  the  ordinary 
temperature. 

la  and  16  undergo  reversible  alcoholysis  with  methyl 
alcohol,  yielding  the  respective  methoxymetallosali - 
cylates,  C02Me*C6H4*0*X*0Me.  With  ethyl  alcohol 
the  alcoholysis  occurs  less  readily,  but  with  the  copper 
compound  is  more  complete,  methyl  salicylate  and 
cupric  ethoxide  being  formed.  16  gives  methyl  ethoxy - 
nickelosalicylate.  Methylation  of  sodium  cuprisali- 
cylate  by  methyl  sulphate  gave  II  in  good  yield.  By 
the  action  of  ammonia  on  alcoholic  solutions  of  la  and 


16,  ammine  complexes  are  formed,  only  methyl  di- 
ammin enic kelosali cylate  (III), 
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(C02Mc*CrjH4’0)oNI(NH3)2,  being  isolated  (two  meta- 
stable  and  a  stable  octahedral  form  described). 

The  copper  and  nickel  atoms  are  regarded  as 
possessing  the  co-ordination  number  4  in  I a}  16,  and 
III;  a  similar  constitution  is  suggested  for  the 
aluminosalicvlates  of  Burrows  and  Wark  (this  vol., 
28$).  "  R.  J.  W.  Le  FSsybe. 

Derivatives  of  p-methoxycinnamic  acid.  P.  A. 
Foote  (J.  Amer.  Pharm .  Assoc.,  1928, 17,  958^902), 
— The  following  esters  of  p-methoxycinnamic  acid 
have  been  prepared:  phenyl ,  m.  p.  76 — 77°; 
[3 -naphthyl,  m.  p.  130—131°;  thymyl ,  m.  p .  58 — 59 0 ; 
carvacryl ,  m.  p.  78 — 79°;  eugenyl,  m.  p.  112—113°; 
p/i enacyl,  m.  p .  136°  (mo noxime ,  m.  p.  11 6— 117°); 
also  the  go?-d,  mercuric,  zinc ,  and  ammonium  salts. 
Carvacryl  cinnamate,  m.  p.  65—66' °,  and  eugenyl 
einnamate,  m.  p.  90—91°,  are  described.  The  above 
esters  have  no  toxic  action  on  R.  typhosus  or 
staphisaurius.  E.  II.  Sharples. 

4-Bromophthalic  acid.  L.  C.  Baker  (J.C.S., 
1928,  2829). — Details  are  given  of  the  preparation 
of  ethyl  4-bromophthalate  ("yield  66%)  and  4-hromo- 
phthalic  acid  (yield  88%)  from  ethyl  4-aminophthalate 
by  Sandmeyer’s  reaction  and  acid  hydrolysis  of  the 
product,  respectively.  R.  J.  W.  Le  Feyre. 

Absorption  spectra  of  phthaleins  and  snlphon™ 
phthaleins  of  phenol  and  o-cresol.  R.  C.  Gibbs 
and  C.  V.  Shapiro  (J.  Amer.  Chem.  Soc.,  1928,  50, 
2798—2810;  cf.  A.,  1922,  ii,  806;  1924,  ii,  346; 
this  vol.,  526,  1019). — The  presence  of  a  pair  of  bands 
between  the  frequency  numbers  3500  and  3700  mm;1 
in  the  absorption  spectra  of  phenol -phthalein  (I)  and 
- te t r achlor op h t  halein  and  o-cresol -phthalein  (II)  and 
-tetrachlorophthalein  in  neutral  absolute  alcoholic 
solutions  indicates  that  these  substances  have  a 
benzenoid  structure  (cf.  this  voL,  570),  The  absorp¬ 
tion  spectra  of  phenolsulphonphthalein  (III)  in 
(a)  water  or  95%  alcohol  and  (6)  absolute  alcohol  are 
of  different  types,  which  confirms  the  suggestion 
(Orndorff  and  Sherwood,  A.,  1923,  i,  340)  that  the 
former  solution  contains  a  quinonold  hydrate  and  the 
latter  an  internal  complex  salt.  After  long  keeping 
in  the  dark,  the  latter  solution  acquires  an  absorp¬ 
tion  closely  similar  to  that  of  the  lactonoid  phenol¬ 
sulphonphthalein  diethyl  ether,  which  is  probably 
present  in  equilibrium  with  a  small  quantity  of  a 
quinonold  form.  The  corresponding  solutions  of 
0-eresolsulphonphthaIein  (IV)  have  closely  similar 
absorption  curves  to  those  of  III,  but  the  slow 
fading  of  the  alcoholic  solution  is  not,  in  this  case, 
due  simply  to  the  formation  of  the  diethyl  ether. 
The  absorption  spectra  of  I,  II,  III,  and  IV  in  sulph¬ 
uric  acid  or  in  a  large  excess  of  hydrochloric  acid 
(cf.  A.,  1926,  884)  are  all  very  similar,  but  IV  is  slowly 
sulphonated  by  sulphuric  acid.  The  absorption 
curves  of  the  dibasic  salts  of  III  and  IV  are  obtained 
in  solutions  containing  100  mol.  proportions  of  alkali. 
With  2  mols,  of  alkali  considerable  hydrolysis  to  the 
free  phthalein  occurs  in  dilute  solutions  and  the  use 
of  these  derivatives  for  pK  comparisons  is,  therefore, 
possible  only  under  closely  similar  conditions  of  con¬ 
centration.  Potassium  hydroxide,  33%,  converts 
III  in  a  few  days  and  IV  in  several  months  into  the 
colourless  tripotassium  salts  of  the  carbinolearboxylic 


acids.  The  absorption  spectra  of  the  solutions 
mentioned  are  shown  graphically  and  the  frequency 
numbers  of  the  heads  of  the  bands  are  tabulated. 

H.  E.  F.  Notton, 

Enolisation  of  homophthalic  anhydrides.  T.  S. 
Stevens  and  J.  L.  Wilson  (J.C.S.,  ^1928,  2827 — 
2828).— 4  :  5- M ethylenedioxyhoniophihalic  anhydride , 
m.  p.  178-180°  (obtained  by  boiling  the  parent  acid 
with  acetic  anhydride),  forms  yellow  alkali  salts  (cf. 
Davies  and  Poole,  this  vol.,  885),  the  oxidation  of 
which  by  alkaline  permanganate  give  methylenedioxy- 
phthal idecarboxylie  acid,  m.  p.  213-215°  (decomp.) 
(lit.  216°  decomp.),  and  methylened ioxyphthalide. 

R.  J.  W.  Le  Fevre. 

Constitution  of  11  S-resodicarJboxylic  acid,” 
K.  Brunner  [with,  in  part,  N.  Madersbacher  and 
E.  Goritschan]  (Monatsh.,  1928,  50,  216—224).— 
“  p -Resodicarboxylic  acid/1  first  prepared  from  3:5- 
dihydroxybenzoic  acid  by  Senhofer  and  Brunner  (A., 
1881,  265),  has  now  been  prepared  by  an  improved 
method  and  its  constitution  determined.  From  its 
method  of  formation,  the  non -formation  of  an  an¬ 
hydride  or  imide,  and  comparison  of  the  dimethyl 
ether  of  the  acid  with  3  :  5-dimethoxyphthalic  acid 
(Fritsch,  A,,  1897,  i,  569),  it  is  concluded  that  it  is 
3  :  5-  dihydroxy  ter  ephthalic  acid. 

3  :  5-Disulphobenzoie  acid  was  prepared  from 
benzoic  acid  by  treatment  with  fuming  sulphuric 
acid  containing  50%  of  anhydride  and  hydrogen 
chloride,  or  by  heating  with  pure  chlorosulphonic 
acid,  and  separated  as  the  dipotassium  salt  (+3H2G 
and  +2H2G),  which  yielded  3  :  5 -dihydroxybenzoic 
acid,  subliming  at  190 — 195°/14  mm,,  when  fused 
with  potassium  hydroxide.  3  :  5- Dihydroxybenzoic 
acid,  when  heated  with  potassium  hydrogen  carbonate 
and  glycerol  in  a  stream  of  carbon  dioxide,  yielded 
3  :  5 -dihydroxy terephthalic  acid,  separated  as  the 

ammonium  hydrogen  salt  (-f . -HaO).  The  dimethyl 

ester,  m.  p.  151*5 — 152°,  by  treatment  with  methyl 
iodide  and  potassium  hydroxide  gave  methyl  3  :  5-di- 
methoxyterephthalate,  m,  p.  121*5—122°,  which  was 
hydrolysed  to  3  :  5 -dimdhoxyterepJdhalic  acid ,  m.  p. 
285°.  *  R.  K.  Callow. 

Ethyl  1  :  2  :  3  :  6  -tetr  ac  arb  ethoxy-5  -methoxy- 
A2:5~c|/c?0hexadie;rie~l -acetate,  a  derivative  of 
triethyl  aconitate.  G.  Urushibara  (Bull.  Chem . 
Soc,  Japan,  1928,  3,  217 — 219). — When  a  mixture  of 
ethyl  aconitate  (1  moL),  sodium  ethoxide  (1  mol.), 
and  an  excess  of  methyl  iodide  in  alcohol  solution  is 
heated  in  a  sealed  tube  at  115—120°,  the  product  is 
ethyl  1:2:3:  tS4etracarbeihoxyS-methoxy-  A2;  5-cyclo- 
1iezadiene-l -acetate,  b.  p.  225— 230° /l  mm.  The 
mechanism  of  its  formation  is  probably  similar  to 
that  involved  in  the  condensation  and  methylation 
of  ethyl  glutaconate  (Curtis  and  Kenner,  1914, 

105,  282),  the  sodium  derivative  of  ethyl  1:2:3:6- 
tetracarbetlioxy-5-keto-A2-cyc7nhexene-l -acetate  being 
first  produced  and  then  converted  into  the  above 
O-methyl  derivative.  J.  W.  Baker. 

Condensation  of  heptaldehyde  with  aromatic 
aldehydes.  I.  B.  N.  Rutovski  and  A.  Y.  Koro¬ 
lev  (J.  Russ.  Phys.  Chem.  Soc.,  1928,  60,  925—927). 
— Benzaldehyde  and  heptaldehyde  in  the  presence  of 
alkali  hydroxides  in  aqueous  alcohol  give  $-phenyl- 
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a-n -amylacraldehyde,  a  yellow  liquid  with  an  odour  of 
jasmine,  b.  p.  174 — f75°/20  mm.,  d§>  0*97108,  nf} 
1*5381.  The  oxime ,  m.  p.  72-5 — 73°,  and  semicarb- 
azone,  m.  p.  117*5 — 118°,  were  prepared.  By  con¬ 
densing  the  p  -■ phenyl  -  a  -  n  -  amyla  era  Ide hyde  wi  th  b en  zoyl- 
glycine,  2  -phenyl  A-  a- benzyl  idenelieptylidene-o-oxazol- 
one,  m.p.  97—98°,  was  obtained.  M.  Zvegintzov. 

Vinylene  bomologues  of  p-dimethylamino- 
benzaldehyde.  W.  Konig,  W.  Sckramek,  and  6. 
Boson  (Ber.,  1928,  61,  [J3],  2074— 2080).— p-Di- 
methylaminobenzaldehyde  condenses  readily  with 
paracetaldehyde  in  the  presence  of  concentrated 
sulphuric  acid,  giving  compounds, 

NMe2  •  C6H4  •  [CH !  CH]  n  *CH  0 ,  in  which  n  depends 
greatly  on  the  duration  of  the  change.  Thus,  after 
3  hrs.  the  product  when  treated  with  60%  of  the 
sodium  hydroxide  required  for  neutralisation  of  the 
sulphuric  acid  affords  the  tri vinylene  aldehyde  (sec 
later),  the  filtrate  from  which,  after  further  neutralis¬ 
ation  with  sodium  hydroxide,  gives  p - dimethylamino - 
cinnam aldehyde,  m.  p.  141°,  maximum  absorption, 
399  \i[L  ( phenylhydrazone ,  m.  p.  169°;  oxime ,  m.  p. 
151°).  If  reaction  is  extended  to  5—6  hrs,,  the  main 
product  is  stieptotrivinylene-p-dimetkylammobenzalde - 
hyde  (y)-p-dimethylam inophenyl-A&^-hepiairienal) ,  m.  p. 
184°  or  176°  from  light  petroleum  or  ethyl  acetate, 
absorption  maximum,  440  gg  ( phenylhydrazone ,  m.  p. 
217°).  On  one  occasion,  the  attempted  purification 
of  the  tri  vinylene  aldehyde  by  means  of  60%  sulph¬ 
uric  acid  led  to  the  isolation  of  stTeptopentavinylene- 
p  -  d  ime  thylam  inobenzaldehyde  (X-p- dimethyla  mino  - 

phenyl- A$%e«-undeca,pentaenal),  m.  p.  209°,  in 
which  the  number  of  vinylene  groups  is  confirmed  by 
spectroscopic  analysis  (absorption  maximum,  470  \l\jl). 
Aldehydes  containing  an  even  number  of  vinylene 
groups  do  not  appear  to  be  produced  from  paracet¬ 
aldehyde  or  crotonaldehyde .  strepto  Divmylene-j}- 
dimethylaminobenzaldehyde  (e-p -dimethylami  nophenyl  - 
A  &-pentadienal),  m.p.  about  155°,  is  identified  spectro¬ 
scopically  as  by-product  of  the  condensation  of 
jp-dimethylaminoc  inn  am  aldehyde  and  pyruvic  acid  in 
presence  of  sulphuric  acid;  its  absorption  maximum 
is  at  420  fifi,  H.  When. 

Nitration  of  piper onaL  J.  B.  Ekeley  and  M.  S. 
Bjlemme  (J.  Amer.  Chem.  Soc.,  1928,  50,  2711— 
2715). — Attempts  to  obtain  the  isomeride,  m.p.  143°, 
present  in  commercial  o-nitropiperonal  (cf,  A.,  1922, 
I,  934)  from  piperonal  and  nitric  acid  alone-  or  in 
presence  of  sulphuric  acid,  acetic  acid,  or  catalysts, 
3d  elded  only  o-nitropiperonal,  nitro-  (m.  p.  144°) 
and  dinitro-methylenepyrocatechol,  nitropiperonylic 
acid,  and  a  new  nitromethylenepyrocatechol,  m.  p.  70°, 
probably  formed  from  the  desired  isomerid e.  Nitric 
acid  (d  1*38)  at  45°  gives  the  best  yield  of  o-nitro¬ 
piperonal.  H.  E.  F.  Notton. 

Derivatives  of  phenacyl  sulphide.  A.  Chezaszc- 
zewska  and  S.  Cbwalinski  (Rocz.  Chem.,  1928,  8, 
432 — 4.44) p  - Methylplumacyl  sulphide , 
(OftH4Me*CO*CH2)2S,  m.p.  88*8—89*3°  (dioxime,  m.p. 
158—159°),  is  obtained  by  adding  aqueous  sodium 
sulphide  solution  to  a  boiling  alcoholic  solution  of 
2>~tolyl  chloromethyl  ketone,  p -Bromophena c yl  sulph¬ 
ide,  m.  p.  142*2 — 143*1°  (dioxime,  m.  p.  180 — 180*5°), 
and  p -chlorophenacyl  sulphide  dioxime ,  m.  p.  150— 


150*5°,  and  diphenylhy  dr  azone,  m.  p.  127 — 128°,  are 
prepared  similarly.  R.  Truszkowski. 

Hydroxy-c^-aminoacetophenone  derivatives 
[hydroxyphenacylamines  and  their  ethers].  H. 
Legerlotz. — Sec  B.,  1928,  837. 

Organic  compounds  of  sulphur.  X.  Action 
of  air  on  thiobenzophenone.  A.  Sciionberg,  0. 
Schutz,  and  S.  Nickel  (Ber.,  1928,  61,  [B],  2175— 
2177 ;  cf.  this  vol.,  897).— Thiobenzophenone  is  con¬ 
verted  by  exposure  to  air  into  a  trisulphide,  C2GH20S3 
(cf.  Stau dinger  and  Fi*eudenberger,  this  vol.,  1246), 

G.  g 

regarded  as  CPh2<Nq_J>CPh2,  whicli  is  decomposed 

by  heat  into  thiobenzophenone  and  sulphur. 

[With  J.  Peter . ] — D i benzhydryl  sulphide ,  m.  p. 
66*5°,  prepared  from  benzhydryl  mercaptan  and  di- 
phenylbromomethanc  in  dry  benzene,  yields  thio¬ 
benzophenone  at  275°.  H.  Wren. 


Action  of  nitric  acid  on  derivatives  of  ethylene. 
II.  Nitration  of  styrene  derivatives.  J.  van  deb 
Lee  (Bee.  trav.  chim.,  1928,  47,  920—933;  cf.  A., 
1926,  1245).— Nitration  of  4  :  4#-  and  3  ;  3'-dinitro- 
distyryl  ketone,  obtained  by  the  action  of  potassium 
hydroxide  solution  on  3-nitrostyryl  methyl  ketone, 
with  absolute  nitric  acid  affords  o>  :  4-  and  co  :  3-d I- 
nitrostyrenes,  respectively.  The  same  dinitro-com- 
p 011  nds  are  formed  during  the  nitration  of  4-  and 
3-nitrostyryl  methyl  ketones.  3-Nitropheny!  3-nitro¬ 
styryl  ketone  is  nitrated  under  various  conditions, 
yielding  Z-nitrophenyl  a  :  3-dinitroslyryl  ketone, 
N02-06H4-CH:C(N02)*CO*C6H4-N02j  m.  p.  162-5— 
154°,  which  is  converted  by  methyl-alcoholic  potass¬ 
ium  hydroxide  and  bromine  water  into  pp-dibromo- 
(1  :  3-dinitro-a-methoxycthylbenzcne.  The  tri  nitro  - 
ketone  is  converted  by  methyl  and  ethyl  alcohols 
into  m-nitro  phenyl  p- (a  :  3-dinitro-B-me thoxy ) phenyl- 
ethyl  ketone,  m.  p.  128-5°,  and  the  corresponding 
ethoxy- derivative,  m.  p.  120*5 — 121°,  respectively. 
These  ketones  are  converted  by  aqueous  potassium 
hydroxide  and  bromine  water  into  pp-dibromo-p  :  3 
dinitro-a-alkoxy  ethylbenzenes. 

p-Nitrobenzaldehyde  condensed  with  3-nitroaceto- 
phenone  in  presence  of  alcohol  and  a  small  amount  of 
sodium  hydroxide  solution  yields  3 -nitrophenyl  4 -nitro- 
styryl  ketone,  m.  p.  205*5°.  Nitration  of  this  gives 
3 -niirophenyl  a  :  4 -dinitrostyryl  ketone,  m.  p.  135°, 
converted  by  methyl  alcohol  into  m-nitrophenyl 
P-(a  :  4:-dinitro-$-meth oxy)phenyleihyl  ketone ,  m.  p. 
122*5°  (decomp.). 

The  action  of  potassium  hydroxide  solution  on 
methyl  p -hydroxy-  p -p- ni  troph enyle thy  1  ketone  is  to 
form  4 ;  4r-dinitrod.istyryl  ketone  (cf.  Baeyer  and 
Becker,  A.,  1883,  1120).  H.  Burton. 


Pungent  principles  of  ginger.  V.  Distillation 
of  methylzingerol.  H.  Nomura  and  K.  Iwamoto 
(Sci.  Rep.  Tohoku  Imp.  Univ.,  1928,  17,  973—984) 
— Distillation  of  methylzingerol  (oxime,  m,  p.  85*5— 
86*5°)  under  ordinary  pressure  yields  hexaldehyde 
(isolated  as  its  oxime,  and  semicarbazone,  m.  p. 
113*5—114°;  lit.  106°)  in  the  distillate,  whilst  the 
residue  consists  of  methylzlngerone  and  an  unsatur¬ 
ated  ketone  which  on  reduction  yields  p-3  :  4-dimeth- 
oxyphenylethyl  n-heptyl  ketone  and  is  therefore 
meihylshogoal  (cf.  A.,  1918,  i,  446), 
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C6H3 { OMe )2*[CH2]2s CO  * CH :CH»[CH  2]4*Me .  No  trace 
of  ?2-heptaldehyde  (semicarbazone,  m.  p.  111—112°; 
lit.  109°)  was  detected.  Methylzingerol  itself  is  prob¬ 
ably  C6H3(OMe)2*[CH2]2*CO*CH2*CH(OH)lCH234*Me 
(cf.  Lapworth  and  others,  J.O.S.,  1917,  111,  779), 
Methylzingerol  distils  at  194 — 200° /0T — 9*4  mm, 
with  very  little  decomposition  into  methylzingerone, 
but  at  3  mm.  the  distillate  contains  a  much  larger 
proportion  of  the  latter.  J.  W.  Baker. 

Perylene  and  its  derivatives.  XVIII.  A, 
Pokokatz  (Monatsh . ,  1928,  50,  87— 96).— 3  :  0-Di- 
chloro-4  :  1 O-diacylpcrylenes  containing  aliphatic  acyl 
groups  yield,  when  boiled  with  cuprous  cyanide  in 
quinoline,  vat-dyes  having  the  constitutions  I  or  II, 
of  which  I  is  supported  by  the  absence  of  detectable 
alkylimino-groups,  and  II  by  the  non-reactivity  of 
benzaldehyde  with  the  dyes  from  the  propionyl  and 
butyrvl  derivatives  (R=Me,  Et). 


3  :  Q-Dichloro-4- :  1 0-di b ulyrylperylene ,  m.  p.  258— 
259°,  was  prepared  by  a  FriedeDCraffcs  reaction  from 
3 :  9-dichloroperylenc  and  butyryl  chloride.  The 
dyes  from  3  ;  9-dichloro-4  : 10-diacetyl-,  -dipropionyl-, 
and  - dibu tyry  1-pery lenes  were  coloured  dark  violet. 
They  were  purified  by  reduction  to  the  vats  (red), 
and  reoxidation.  The  dye  from  the  diacetyl  deriv¬ 
ative  was  also  formed  in  pyridine  at  200s  under 
pressure.  Oxidation  of  the  dyes  by  potassium  per¬ 
manganate  or  chromic  acid  yielded  perylene- 
3:4:9:  10-tetraearboxylIe  acid.  The  dye  from  the 
diacetyl  derivative  yielded  a  tetrabenzoyl  derivative, 
which  did  not  form  a  vat,  and  reacted  with  benz alde¬ 
hyde  to  yield  a  benzylidene  derivative,  which  was 
reduced,  to  the  vat  with  difficulty.  R.  K.  Callow, 

Plumbagin.  A.  Madinaveitia  and  M.  G  allego 
(Anal.  Fis.  Quim.,  1928,  26,  263— 270).— The  thera- 
peutic  action  of  plumbagin  (cf.  Greshoff,  A.,  1891, 
334),  the  active  principle  of  Plumbago  europea, 
appears  to  be  due  to  its  antiseptic  properties.  It  is 
best  obtained  by  extraction  of  the  plant  with  ether, 
the  yield  being  3%  of  the  dry  rhizomes.  The  sub¬ 
stance  thus  obtained,  recrystalliscd  from  alcohol,  had 
the  composition  CnH803,  m.  p.  78°.  Its  properties 
are  typical  of  a  hydroxyquiiione,  and  it  yields  an 
acetyl  derivative,  in.  p.  115°,  and  a  monoxime ,  m.  p. 
210b  It  resembles  juglone  in  forming  a  copper  deriv¬ 
ative,  Cu(GnH703)2,  and  a  nickel  derivative  appears 
to  be  formed  in  solution.  Distillation  with  zinc  dust 
yielded  an  oily  hydrocarbon.  Oxidation  with  hydro¬ 
gen  peroxide  gives  an  acid,  probably  a  hydroxymethyl- 
phthalic  acid,  separated  as  the  monopotassium  salt, 
GgH804K.  Plumbagin  is  considered  to  be  a  m  ethyl - 
juglone  (methyl-o-hydroxy-ot-naphthaquinone). 

R,  K.  Callow. 

7-Acylamino-a-naphthaquinones.  I.  G.  Far- 
benind,  A.-G.— See  B,,  1928,  84b. 

D  ihy  dr  oanthr  aquinone  derivatives.  I.  G. 

Fabbenixd.  A.-G.— See  B.?  1928,  847, 


Condensation  products  of  the  benzanthrone 
series.  I.  G.  Farbeninxl  A.-G.— See  B.,  1928,  847, 

New  derivatives  of  ant  ban  throne.  I.  G.  Far- 
benind.  A.-G, — See  B.,  1928,  848, 

Digitalis  glucosides.  II.  Gitoxigenin  and 
isogitoxigenin.  W.  A,  Jacobs  and  E.  L,  Gtjstxjs 
(J.  Biol.  Chem.,  1928,  79,  553 — 562). — -Gitoxigenin, 
m.  p.  231 — 232°,  has  the  formula  C23H3405  (cf. 
Windaus,  Chcm.  Zentr.,  1928,  ii,  669),  and  is  therefore 
isomeric  with  periplogenin  (this  voh,  1359) ;  with 
chromic  acid,  if  yielded  giioxigenone,  C^HggO^BLO, 
m.  p.  206—207°,  and,  on  hydrogenation,  dihydro- 
gitoxigenin,  in.  p.  249—250°.  Difficulty  was  experi¬ 
enced  with  the  isomerisation :  on  treatment  of 
gitoxigenin  in  pyridine  at  0°  with  methyl -alcoholic 
potassium  hydroxide,  there  was,  however,  obtained, 
in  25%  yield,  imgitoxigenin,  m.  p.  249—250°,  which 
failed  to  give  the  nitroprussidc  reaction  and  could 
not  be  hydrogenated ;  with  sodium  hydroxide  this 
gave  iso giioxigeninic  acid, C^H^O^l’SHgO,  m.p.  152— 
153°,  methyl  ester,  m.  p.  145° ;  the  latter  failed  to 
react  with  semiearbazide,  and,  with  chromic  acid, 
yielded  methyl  iso gitoxigenonate,  a  neutral  substance, 
Qr  360G,  m.  p.  170—172°.  Treatment  of 
isogitoxigeninic  acid  with  hypobromite  gave  an  acid, 
C21H30Oft>  m.  p.  252—253°  {methyl  ester,  m.  p.  105° 
and  180q),  possessing  no  lactone  group,  so  that  the 
oxidation  probably  involved  the  original  lactone  group 
of  gitoxigenin.  The  difference  in  the  behaviour  of 
tsogitoxigenin  from  that  of  £& ostroph aiithidm  and  of 
fsodigitoxigenin  may  be  due  to  the  absence,  in  the 
former,  of  a  carbinol  group  y-  or  5-  to  the  y-carbon 
atom  of  the  lactone.  C.  R.  Haring  ton. 


Strophanthin.  XV.  Hispidus  strophanthin. 
W.  A.  Jacobs  and  A,  Hoffmann  (J.  Biol  Chem,, 
1928,  79,  531 — 537). — The  aqueous  extract  of  the 
seeds  of  Strophanthus  hispidus  when  extracted  with 
chloroform  yielded  a  small  amount  of  cymarin.  The 
chloroform-insoluble  glucoside  was  hydrolysed  by 
hydrochloric  acid  to  strophanthidin ;  the  action  of 
strophanthobiase  from  8,  courmonti  gave  a  trace  of 
dextrose,  but  no  eyamarin  ;  prolonged  treatment  with 
a  similar  enzyme  preparation  from  S.  hispidus  gave 
dextrose  with  a  little  cymarin.  Hispidus  strophan- 
thin,  like  Kombe  strophanthin,  is  therefore  a  mixture 
of  glucosides,  but  the  structure  of  the  latter  is  different 
in  the  two  cases  (cf.  A.,  1926,  982). 

C.  R-  Haring  ton. 


Strophanthin.  XVI.  Degradation  in  the  Iso- 
strophanthidin  series.  W.  A.  Jacobs  and  E.  L. 
Gitstus  (J.  Biol,  Chem.,  1928,  79,  539— 552).— As  the 
result  of  previous  work  (A.,  1927, 1194)  strophanthidin 
is  now  partly  formulated  (I),  although  in  view  of  the 

i  4  m  recent  work  (this 

CHO  CK  C‘OH  vol.,  1120)  on  digb 

toxigemn  the  at¬ 
tachment  of  the 
lactone  group  re¬ 
mains  uncertain  as 
between  positions  7 
and  5.  Careful 
oxidation  with  per¬ 
manganate  of  anliydro-a-isostrophanthonie  dimethyl 
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ester  (A.,  1927,  1194),  for  which  formula  II  is  preferred, 

yields  principally  unde- 
pha nthontriacid  dimeth yl 
ester,  ^n32u9,  m.  p, 
179 — 180°,  which,  with 
diazomethane,  gave  the 
x  trimelhyl  ester,  m.  p. 

^  |  154*5 — 155*5° ;  the  latter 

gave  an  oxime,  m.p.  188 — 
189°  and  226—227°,  and  a  phenylhydrazonc ,  m.  p. 
196*5 — 197*5°,  which  when  heated  yielded  a  phenyl* 
y-lactazam,  m.  p.  155—157°  and  240 — 242°;  it  was 
therefore  a  p- ketonic  ester.  Partial  hydrolysis  gave  the 
monomethyl  ester,  m.p.  237 — 238°,  which  could  also  be 
obtained  by  oxidation  of  anhydro-x-fsostrophanthonie 
monom ethyl  ester.  The  trimethyl  ester,  on  boiling 
with  A-sodium  hydroxide,  neutralised  5  equivalents, 
corresponding  with  three  ester  groups,  one  lactone 
group,  and  ring  cleavage  at  the  ketonic  group ;  the 
monomethyl  ester,  however,  with  0*1  A-sodium 
hydroxide,  underwent  ketonic  decomposition,  with  the 
production  of  duodejihanthondiacid,  021H2807,  m.  p. 
266—268°  (from  acetone) ;  this  was  a  dibasic  lactone 
acid  and  gave  a  dimethyl  ester,  m.  p.  166 — 167°,  and  a 
trimethyl  ester  oxime,  m.  p.  187—189°.  The  formation 
of  undephanthontriacid  is  therefore  regarded  as 
resulting  from  cleavage  of  ring  B  (formula  II),  with 
loss  of  carbon  atom  12,  carbon  atoms  3  and  13 
becoming  carbonyl  and  carboxyl,  respectively ;  duo- 
dephanthondiacid  would  thus  be  derived  by  loss  of 
carbon  atom  1. 

In  the  oxidation  of  anhydro-a-esostrophanthonic 
acid  dimethyl  ester,  there  was  further  obtained  a  small 
amount  of  a  lactonetriacid  dimethyl  ester,  C25H3J>O10, 
m.  p.  188 — 190°  {trimethyl  ester,  m.  p.  236—237° ;  free 
acid,  m.  p.  187 — 189°);  the  trimethyl  ester  gave  no 
ketonic  reactions,  and  it  could  not  be  a  cy  la  ted, 
although  the  Grignard  reagent  indicated  two  active 
hydrogen  atoms  ;  it  failed  to  give  the  Legal  reaction  ; 
with  methyl  alcohol  it  formed  a  compound , 
€26H34O10,MeOH,  m.  p.  193—195°. 

C.  R.  Harington. 

Constitution  of  bixin.  I.  J.  Rinkes  (Rec.  trav. 
chim.,  1928,  47,  934).— The  compounds  isolated  from 
the  oxidation  of  methyl bixin  (Rinkes  and  van 
Hasselt,  A.,  1917,  i,  660)  do  not  support  the  constitu¬ 
tion  assigned  to  bixin  by  Kuhn  and  others  (this  voL, 
644,  869).  *  H.  Burton. 

Occurrence  of  rl-p-pinene  [d-nopinene].  B.  N. 
Rutovski  and  I.  Y.  Vinogradova  (J.  pr.  Chem., 
1928,  [ii],  120,  41 — 48). — The  fruit  of  Ferula  Badra- 
Kema  (F.  galbaniflua)  yielded  on  steam -distillation 
2*35%  of  essential  oil, dg  0-8736,  «D  +16-16°, ?i* 1*4765, 
acid  value  1-2,  ester  value  6*65,  ester  value  after 
acetylation  31-78,  and  10*3%  of  wax  and  resin  on 
-extraction  with  light  petroleum  and  alcohol.  Frac¬ 
tionation  of  the  essential  oil  showed  the  presence  of 
30%  of  d~ nopinene,  together  with  dLa-  and  d-a-pinene 
(40%),  d-limonene  (1*5%),  an  unidentified  alcohol 
(3%),  a  ketone  (1%),  and  traces  of  acids.  The 
d-nopinene  was  separated  in  a  pure  state  after 
repeated  fractionation,  and  had  b.  p.  162—163°, 
4*  0-8662,  aD  +20*75°,  n2*  1*4745,  [R]D  44*17.  These 
properties,  with  the  exception  of  correspond  with 


those  found  by  Halse  and  Dcdichen  (A.,  1917,  i,  398) 
and  by  Aschan  {A.,  1919,  i,  336)  for  d-nopinenc  from 
other  sources.  The  identification  was  confirmed  by 
oxidation  to  d- nopinic  acid,  m.  p.  126-5 — 127°,  [a]D 
+  17*00°  in  alcohol,  and  further  oxidation  to 
1  -nopinone,  m.  p.  0 — 1°,  [a]D  —18*35°  in  ether  (semi¬ 
car  bazone,  m.  p.  187—188°),  and  comparison  with  the 
optically  isomeric  derivatives  from  /-nopinene. 

R.  K.  Callow. 

Action  of  substituted  aromatic  amines  on 
camphoric  anhydride.  Bromo-  and  iodo- 
camphoranilic  acids  and  camphoro-bromo-  and 
-iodo-phenylimides.  M.  Singh,  R.  S.  Ahuja,  and 
K,  Lal  (J.C.S.,  1928,  2410 — 2414). — When  a 'sub¬ 
stituted  aniline  is  condensed  with  camphoric 
anhydride  a  eamphoranilic  acid  and  the  corresponding 
imide  are  formed.  The  ratio  of  the  acid  to  the  imidc 
decreases  when  the  aniline  is  substituted  by  C02H, 
Me,  Cl,  I  in  that  order,  no  imide  being  formed  by  the 
amino  benzoic  acids.  The  position  of  the  substituent 
in  the  aniline  ring  also  affects  the  relative  yields,  the 
yield  of  imide  decreasing  in  the  order  p<m<o.  The 
relative  effect  of  the  substituents  in  diminishing  the 
molecular  rotatory  power  of  these  compounds  when 
dissolved  in  acetone  or  in  methyl  ethyl  ketone  is  in  the 
same  order  as  their  effect  in  diminishing  the  optical 
activity  of  menthyl  and  $ec-p- octyl  esters  of  mono- 
substituted  acetic  and  benzoic  acids  (cf.  Rule,  this 
voL,  221).  When  methyl  or  ethyl  alcohol  is  the 
solvent  the  order  of  the  substituents  is  displaced . 
The  following  arc  described  ;  camphoro-o- bromo- 
phenylimide,  m.  p.  142°;  m  -  bromo  -  derivative ,  m.  p. 
190°  (lit.  139—140°  and  184 — 185°,  respectively) ; 
2/-bromoeamphoranilic  acid,  no.  p.  168°,  [J/]D 

—  61-1°  in  acetone  (lit.  m.  p.  78°,  [d/]D  —41*1°) ; 
3'-bromocamphoranilic  acid,  m.  p.  224°  (lit.  215— 
217°);  4'-6 romocamphoranilic  ac id ,  m.  p.  206 — 207 ° ; 
camphor o- p - bromophenylim ide,  m.  p.  182*5° ;  2f-iodo- 
camphoranilic  acid ,  m,  p.  147—148°,  and  the  corre¬ 
sponding  3'"  and  i'-iodo-acids,  m.  p.  226 — 227°  and 
221°,  respectively ;  mmphoro- m-  and  -p -iodo-plienyl- 
imides,  m.  p.  172°  and  197°,  respectively  ;  2-m ethoxy « 
eamphoranilic  acid  has  [M]D  —90-75°  in  methyl  ethyl 
ketone.  The  rotations  of  these  compounds  in  methyl 
and  ethyl  alcohols,  acetone,  and  in  methyl  ethyl 
ketone  are  given.  M.  Clark. 

Mono-  and  sesqui-terpene  series.  L  West 
Indian  sandalwood  oil.  II.  Nomenclature  of 
the  caryophyllene  series.  E.  Deussen  (J.  pr. 
Chem.,  1928,  [ii],  120,  119 — 144).— I.  Previous  work 
by  von  Soden  and  Rojahn  (A.,  1900,  i,  401,  677)  and 
the  author  (A.,  1900,  ii,  579;  1902,  i,  552)  indicates 
that  the  oil  contains  a  mixture  of  sesquiterpene 
hydrocarbons  and  alcohols.  The  hydrocarbon  fraction 
consists  of  at  least  two  isomerides,  one  being  j3-earyo- 
phyllene  (A.,  1912,  i,  368) ;  the  other  is  now  shown  to 
be  d-cadinene.  By  repeated  fractionation  in  a 
vacuum  over  potassium,  two  fractions,  b.  p.  131— 
133*5°/10*5  mm.  and  138 — 140°/13  mm.,  of  almost 
pure  d-cadinene  wrcre  obtained,  which  when  dehydro¬ 
genated  with  sulphur  yielded  cadalene,  b,  p.  159— 
163°/15  mm.,  identified  as  the  picrate,  m.  p.  114*5% 
and  the  styphnate,  m.  p.  138°;  catalytic  hydrogen¬ 
ation  with  platinum -black  in  96%  alcohol  gives  tetra- 
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hydrocadinene,  b.  p.  135 — 137°/14  mm.}  dm%-  0*8874, 
1*48157  (cf.  Semmler  and  Jonas,  A.,  1915,  i,  63). 

The  sesquiterpene  alcohol  fraction  appears  to 
consist  of  two  alcohols,  CigH25*OH  (termed  amyrol  by 
von  Soden  and  Rojahn)  and  C15H23,OHJ  the  former 
predominating,  which  can  be  only  imperfectly  separ¬ 
ated  by  fractionation  owing  to  the  proximity  of  their 
b.  p.  After  removal  of  the  latter  alcohol  by  oxidation, 
the  resulting  amyrol  has  been  shown  to  consist  of  a 
mixture  of  two  isomeric  alcohols,  G15H25*OH,  called 
oc-  and  (3- amyrol,  A  fraction  consisting  mainly  of 
amyrol,  b.  p.  160° /1 5  mm.,  dP  0*972,  on  dehydro¬ 
genation  with  sulphur,  yielded  cadalene.  Sodium  did 
not  react  with  amyrol  in  xylene  solution,  but  potass¬ 
ium  gave  a  potassium  derivative  which  reacted  with 
methyl  iodide,  yielding  potassium  iodide;  no  other 
product  was  isolated.  On  treatment  with  phenyl- 
oarbimide,  1  mol.  of  water  was  eliminated,  yielding 
diphenylcarbamide  and  a  sesquiterpene  hydrocarbon, 
01SHM.  Attempted  benzoylation  of  amyrol  using 
Einhorn’s  method  led  to  the  production  of  a  sesqui- 
terpene  hydrocarbon,  C15H24>  b,  p.  130 — 132°/12  mm. ; 
by  the  Ruzieka-Stoll  method  a  small  quantity  of  an 
impure  benzoyl  derivative  was  obtained.  Zinc  dust  at 
100 — 160°  under  pressure  had  no  effect,  but  at  220° 
loss  of  1  mol.  of  water  occurred,  yielding  cadinene. 
Similarly  85%  formic  acid  with  amyrol  yields  a 
sesquiterpene  hydrocarbon,  C15H24,  b.p.  157 — 160°/31 
mm.,  d15  0s 91 92.  By  treatment  of  amyrol  with 
powdered  potassium  permanganate  in  aqueous 
acetone  at  0°  and  fractionation  of  the  product  were 
obtained  ct-amyrol,  b,  p.  137— -138° /5  mm.,  dlT!i 
0-9814,  n}\*  1*51147,  hydrogenated  in  alcoholic 
solution  in  the  presence  of  palladised  calcium  carbon¬ 
ate  to  <x-dihydroamyrol,  b.  p.  134 — 136°/6  mm.,  dVJ 
0-9659,  7i ^  1-50068,  and  $-amyrol  (contaminated  with 
a  little  of  the  a-isomeride),  b.  p.  149*5 — 150-5°/10 
mm.,  rf15'2  0-9463,  1-50158  (cf.  Ruzicka  and  Huyser, 

this  vol.,  425). 

II.  In  reply  to  Chapman  (this  vol.,  646),  the  author 
admits  the  identity  of  humulene  and  a-  or  inactive 
caryophyllene,  but  suggests  that  the  latter  name  be 
retained  for  the  hydrocarbon  to  avoid  confusion. 

The  work  of  Henderson  and  his  collaborators  (A., 
1926,  298,  841)  in  the  caryophyllene  series  is  criticised 
on  the  ground  of  nomenclature  and  the  apparent  non- 
acquaintance  of  these  authors  with  the  work  of 
Deussen  and  Ober  (A.,  1923,  i,  813)  and  of  Asahina 
and  Tsukamoto  (A.,  1922,  i,  845).  0.  W.  Shopper. 

Colouring  matters  of  flowers.  P.  Karrer  (Bull. 
Soc,  chim,,  1928,  [iv],  43,  1041— 1058).— A  lecture. 

Nitro-  and  dinitro-thiopliens .  V.  S.  Babasihiak 
(J.  Amer.  Ghem.  Soc.,  1928,  50,  2748—2753).— 
Cautious  addition  of  thioplien  in  acetic  anhydride  to 
nitric  acid  in  glacial  acetic  acid  at  10c  affords  more 
than  80%  of  the  theoretical  yield  of  2-nitrothiophen 
(cf.  Steinkopf,  A.,  1914,  i,  426).  This  with  sulphuric 
and  nitric  acids  readily  yields  a  mixture,  m.  p.  52° 
(>80%  yield),  of  isomeric  dinitrothiophens,  m.  p. 
54°  and  78°,  respectively.  Contrary  to  the  statement 
of  Meyer  and  Stadler  (A.,  1885,  141),  these  are  not 
interconvertible  by  distillation  in  steam,  by  heating 
at  140°,  or  by  ultra-violet  irradiation. 

H.  E.  F,  Notton. 


Dipyridine  iodostannate.  A.  G.  Dimitrioit 
(Praktika,  1927,  2, 496 ;  Chem.  Zentr.,  1928,  i,  2369).— 
The  compound  (C5H5N)2SnI4,  orange-red,  is  obtained 
by  interaction  of  the  components  in  anhydrous  light 
petroleum.  A.  A.  Eldridge. 

2-Methylaminopyridine  and  its  derivatives. 
A,  E,  Tschitschibabih  and  I.  L.  Knunianz  (Ber., 
1928,  61,  [15],  2215—2217  ;  cf.  this  vol.,  427) —If  the 
in  ethylation  of  2-aminopyridine  by  methyl  sulphate  is 
effected  under  conditions  such  that  considerable  pro¬ 
portions  of  the  monomethyl  compound  are  produced, 
its  isolation  is  readily  effected  by  exhaustive  benzoyl¬ 
ation  of  the  mixture.  Unchanged  2~aminopyridine  is 
transformed  thereby  into  the  dibenzoyl  derivative, 
which  is  insoluble  in  dilute  acid,  in  which  dimethyl- 
aminopyridine  and  methylbenzamidopyridine  dissolve 
readily.  The  last  two  compounds  are  separated  from 
one  another  by  distillation  under  diminished  pressure. 
2-Methylbenzamidopyridme,  b.  p.  200° /II  mm.,  in.  p. 
61 — -62°,  is  hydrolysed  by  20%  hydrochloric  acid  to 
2-7nethylami)wpyridinc)  b.  p.  90°/9  mm.,  m.  p.  15°. 
It  is  readily  converted  into  the  corresponding  nitroso- 
amine ,  b.  p.  123 — 124°/30  mm.  (picrate,  m.  p.  186 — * 
187°),  which  is  not  isomerised  by  warm  sulphuric  acid, 
but  is  reduced  by  zinc  dust  and. 80%  acetic  acid  to 
&s-methyl-2-pyridylhydrazine,  b.  p.  105°/10  mm. 
(benzylidene  compound,  m.  p.  67-68°).  H.  Wren. 

Nitro™derivatives  of  the  methylated  cc-amino- 
pyridines,  II.  A.  E.  Tsc hits o hie abin  and  A.  W. 
Kirsanov  (J.  Russ.  Phys.  Chem.  Soc.,  1928,  60,  915 — 
982). — The  conclusions  of  Tschitsehibabin  and  Kono¬ 
valova  (A.,  1925,  i,  1328)  concerning  the  isomerisation 
mechanism  in  the  nitro -derivatives  of  the  methylated 
aminopyridines  are  found  to  be  incorrect.  Methyl 
iodide  and  5-nitro-2-aminopyridine  reacted  at  120°  to 
give  a  90%  yield  of  5-nitro -2 -methyl aminopyridine, 
m.  p.  181°.  With  3-nitro-2-aminopyridine,  3-?uTro- 
2 -methylaminopyridine,  m.  p.  63 — 64°,  b.  p.  262— 
262-5°/740  mm.,  was  obtained  as  golden-yellow 
crystals.  By  the  action  of  sulphuric  acid  on  methyl - 
2-pyridonenitroimine  considerable  quantities  of  the 
5 -nitro- 2 -methylami  nopyridine,  m.  p.  181°,  were 
formed,  together  with  traces  of  the  3 -compound. 
The  nitration  of  2 -methylaminopyridine  gave  2-methyl- 
nitroamin opyridine,  m.  p.  30—31°,  which  isomerised 
by  sulphuric  acid  to  a  mixture  of  3-  and  5-nitro-2- 
methylaminopyridines,  m.  p.  181“  and  63 — 64°. 

When  boiled  with  concentrated  alkali  hydroxide 
solutions  the  nitro  aminopyridines  are  decomposed, 
whilst  with  dilute  alkalis  good  yields  of  nitrohydroxy- 
pyridines  are  obtained.  The  3-  and  5-nitro-2-methyl- 
aminopyridines  gave  the  corresponding  3-  and  5-nitro- 
2-hydroxypyridines,  m.  p.,  190 — 191°  and  221—222°, 
whilst  with  nitrous  acid  the  products  were  3-  and 
5 - iiitro-2~7iitrosomethylaminopyridin e ,  both  melting  at 
112 — 113°.  Bromine  in  potassium  bromide  solution 
gave  5-bromo-%-niiro-2-aminopyridine,  m.  p.  163— 
164°,  with  the  3 -nitre-compound,  and  3 -bromo-o-nitro- 
2 -aminopyridin&y  m.  p.  149— 150°,  with  the  5 -nitro¬ 
compound.  The  5-nitro-compound  had  been  nitrated 
by  Tschitsehibabin  and  Konovalova  ( loc ,  tit.),  and  the 
compound  obtained,  m.  p.  59 — 60c,  must  now  be 
assigned  the  structure  of  5-nitro  -2-methylmtroamino- 
pyridine.  The  3-nitro-compound,  under  the  same 
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conditions,  gave  3-nUro-2~mdhylnilro€mmopyridine, 
m.  p.  89°.  On  methylation  of  3-  and  5-nitro-2-nitro- 
aminopyridine,  the  corresponding  3-  and  5-nitro-2- 
methylnitroamino-eompounds  are  obtained,  together 
with  small  amounts  of  the  3-  and  5-nitro~AT~methyl- 

2 - py  ridoneni  troimines .  Both  the  3-  and  5-nitro-2- 
methylnitroamiiiopyridmes  when  treated  with  sul¬ 
phuric  acid  gave  3  :  5-dinitro - 2 - methylaminopyridine , 
m.  p.  147 — 148°,  whilst  the  3-nitro-2-methylpyridine- 
nitroimine  under  the  same  conditions  yielded  at  high 
temperatures  the  dinitro-,  and  at  low  temperatures 
the  mononitro-derivative,  With  3-nitro-2-nitroamino- 
pyridine,  dinitroaminopyridine,  m.  p.  190— 191°,  was 
obtained. 


The  action  of  methyl  iodide  at  125°  on  5-nitro-2- 
methylaminopyridine  gave  a  bright  yellow  solid,  m.  p. 
149-5 — 150*5°,  identical  with  that  obtained  by 

0  nitrating  me thylpyridonem ethyl  - 

inline,  for  which  formula  I  is  sug- 
NMe  nested.  The  mother-liquor  con- 

q _ ^  ^  tained  small  quantities  of  5-nitro- 

2 -dimethyl aminopyridine.  On  boil¬ 
ing  the  solid  with  water,  5-nitro-AMnethyl-2-pyridone, 
m.  p.  171—172°,  was  obtained.  M.  Zvegintzov* 


Reactions  of  the  bromo-substituted  deriv¬ 
atives  of  2-aminopyridine .  A*  E.  Tscihtschx- 
babin  and  A.  V,  Kirsanov  (J.  Buss.  Phys.  Chem. 
Soc.,  1928,  60,  983—994;  cf.  preceding  abstract). — 
The  behaviour  of  methylated  halogen  derivatives  of 

2- aminopyridines  and  their  nitration  products  was 
investigated,  to  discover  whether  reactions  similar 
to  those  of  the  nitro-derivatives  of  the  a-amino- 
pyri dines  took  place.  3  : 5-Dibromo-2-ainmopyr- 
idine,  m.  p.  105°,  gives  with  methyl  iodide  3  ;  5~di~ 
bromo-Hl-methyl-2-pyridoneimme,  m.  p.  99—100°.  If 
the  sodium  derivative  of  the  3  :  5-dibromo-2-ammo- 
pyridinc  is  methylated  with  methyl  sulphate,  3  :  5-dz- 
bromo-2-methylaminopyridine ,  m.  p.  56*5 — 57°,  b.  p. 
137 — 138°/8  mm.,  and  the  corresponding  dimethyl 
compound  are  obtained.  Bromination  of  2-methyl- 
ami  nopyridine  gives  both  the  dibromo- compound  and 
5 - b ram o  -  2  - methylamm opyri d in e ,  m.  p.  70—71°. 

With  nitrous  acid,  the  dibromo-eompound  yields  a 
colourless  nitroso* derivative,  m.  p.  50 — 57°.  3  :  o-Di- 

brmno- 2 -m ethylni Imaminopyridine,  m.  p.  100—101°, 
can  be  obtained  by  nitrating  the  dibromo-eom¬ 
pound.  If  3  : 5-dibromoaminopyridine  is  nitrated, 
some  bromine  is  lost,  and  together  with  the  3  :  5- 
dibromo-2-nitroaminopyridine,  m,  p.  123°,  some 

3- brom  o-5  -  nitro-2  -  ami  nopyridine,  m.  p.  216—217°, 
is  formed.  On  methylating  3  :  5-dibromo«2-nitro* 
aminopyridine,  3  :  5-dibromo*2-methylaminopyridine 
results,  together  with  3  :  5-dibromo-'E-methyl-2-pyr- 
idonenitroimine,  m.  p.  186—187°,  and  3  : 5-di- 
hromo-’N-methyl-2-pyridmie,  m.  p.  182°.  Of  the  last 
two,  the  former  is  also  obtained  by  nitrating  3  : 5-di- 
bromo~iV'*methyh2-pyridoneimineJ  whilst  the  latter 
is  obtained  by  the  action  of  alkali  hydroxides  on 
the  nitroimine,  or  of  nitrous  acid  on  the  pyridonc- 
imine.  Sulphuric  acid  converts  3 : 5-dibromo-2- 
nitroaminopyridone  into  3  :  5-dibromo-2«hydroxypyr- 
idine,  m,  p.  208° ,  together  with  dibromoaminopyr- 
idine,  3  :  5-dibromo-2-methylnitroaminopyridine,  into 
the  same  product,  together  with  3  : 5«dibrorao-2- 


methylmtrosoaminopyridine,  m,  p.  56—57°,  and 
3  :  5  -dibromo -IV  -  methyl  -  2  -  py  ridoneni  troimine  into 
3  :  5-dibromoW-methyl-2-pyridoneimine.  In  the  last 
case,  if  air  is  blown  through  the  reaction  mixture, 
some  3  :  5-dibromo-Ar-methyl-2-pyridone,  m.  p.  182°, 
is  obtained,  t.e.,  there  is  no  ejection  of  bromine  by 
the  nitro-group,  or  migration  of  the  methyl  radical. 

M.  ZVEGINTZOV. 

Action  of  thionyl  chloride  on  pyridinemono- 
carboxylic  acids*  H.  Meyer  and  B.  Graf  (Bcr., 
1928,  61,  [E],  2202—2215 ;  cf.  A.,  1901,  t,  407}.— 
The  action  of  thionyl  chloride  on  py ridinem onocarb - 
oxylic  acids  gives  primarily  the  corresponding  acid 
chlorides  of  low  m,  p.  More  extended  or  drastic 
treatment  leads  to  chlorination  in  the  nucleus.  If 
the  crude  acid  chlorides  are  preserved  in  a  vacuum 
over  potassium  hydroxide,  a  product  of  high  m.  p, 
is  obtained,  identified  as  the  acid  chloride  hydro¬ 
chloride  [instead  of  a  polymeric  acid  chloride  as 
assumed  previously  (lac.  cit .)],  which  ultimately  passes 
into  the  acid  hydrochloride  if  a  trace  of  moisture  is 
present, 

Picolinyl  chloride,  m.  p.  46°  (cf,  Spath  and  Spitzer, 
A..  1926,  958),  is  converted  by  hydrogen  chloride  in 
benzene  into  picolinyl  chloride  hydrochloride ,  m.  p. 
118—122°  (decomp.),  the  production  of  which  does 
not  occur  in  the  complete  absence  of  moisture, 
Nicotinyl  acid  hydrochloride  is  more  stable  than  the 
corresponding  pi  col  in  yl  derivative,  but  is  transformed 
into  nimiinyl  chloride ,  b,  p.  85°/12  mm.,  m,  p.  15—16°, 
by  prolonged  ebullition  with  thionyl  chloride.  It  is 
also  prepared  from  sodium  nicotinate  and  thionyl 
chloride.  Similar  methods  are  employed  in  the  pre¬ 
paration  of  iso nicotinyl  chloride ,  m.  p,  15 — 16°,  Pro¬ 
tracted  treatment  of  picolinyl  chloride  with  technical 
or  homogeneous  thionyl  chloride  yields  4-cMoro- 
picolimjl  chloride  hydrochloride ,  converted  by  water 
into  4 -ckloropicolinic  acid,  m.  p.  182""'  (dccomp.).  The 
constitution  of  the  acid  is  deduced  by  converting  its 
ammonium  salt  by  ammonia  at  180°  into  4-amino- 
pimlmic  acid ,  in,  p.  260°  (decomp*),  which  yields 

4-aminopyridine,  m.  p.  157—158°,  when  heated  above 
its  m.  p.  4k-Aminopicolinic  acid  hydrochloride, 
C6H602N2,HC1,  m,  p.  240°  (decomp.),  and  methyl 
4:-aminopicolinaie ,  m.  p.  129°,  are  described.  4- Amino- 
picolinic  acid  is  converted  in  the  usual  manner  into 
4-hydroxypicolinie  acid,  m.  p.  254—255°  (decorap.), 
converted  above  its  m,  p.  into  4-hydro xypyridi ne , 
in.  p.  65 — 66°.  4 - Chloropicolinyl  chloride ,  m.  p,  46°, 
methyl  4-chloropicolinate,  m.  p.  57—58°,  phenyl 
4-chloropicolinate,  m.  p.  68°,  and  4 -chloropicol  inamide, 
m.  p*  158°,  are  described.  4 - Cfaloropico Jinic  acid  m 
converted  by  boiling  bydriodic  acid  and  red  phos- 
phorus  through  the  basic  iodohydrate  of  4-iodopicolimc 
acid ,  m,  p.  185—190'"  (decomp.),  into  4 -iodopicolinic 
acid,  m.  p.  169°  {decomp. )  (methyl  ester,  m.  p.  75— 
76°),  in  which  the  iodine  atom  is  replaced  by  chlorine 
under  the  influence  of  thionyl  chloride.  ‘Protracted 
treatment  of  4-chloropicolinic  acid  with  thionyl 
chloride  at  180°  affords  4  :  %-dickloropicolinic  acid, 
m,  p.  111—112°  (monohydrate,  m.  p.  96—97°),  in 
which  the  second  chlorine  atom  must  occupy  the  6 
position  since  the  acid  is  converted  by  boiling  hydr- 
iodic  acid  (d  1*7)  and  red  phosphorus  into  the  basic 
iodohydrate  of  4-iodopicolinic  acid  (see  above). 
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Methyl  4  :  G-dichloropicolinate ,  m.  p.  73 — 74°,  phenyl 

4  :  6-dichloropicolinate ,  m.  p.  90—91°,  and  4  :  6-tff- 
chloropicolinamide ,  m.  p.  172—174°.  are  described. 
3(5)  :  4  :  6~Trichloropieolinic  acid  {methyl  ester,  m.  p. 
122—123°)  is  obtained  as  by-product  of  the  prepar¬ 
ation  of  dichloropicolinic  acid. 

5-Chloronicotinic  acid,  m.  p.  171°,  is  obtained  in 
modest  yield  from  nicotinic  acid  hydrochloride  and 
thionyl  chloride  at  130°,  5-CMoronicotinyl  chloride , 
b.  p.  120°/12  mm,,  m.  p.  53°,  methyl  5-chloronicotinote , 
m.  p.  88 — 89°,  phenyl  5 -chloronicotinate9  m.  p.  79°, 
and  5-cMoronicotinamide,  m.  p.  205— 206°,  have  been 
prepared.  5-Chloronicotinic  acid  is  transformed  by 
ammonia  in  presence  of  copper  oxide  at  180°  into 

5- aminonicotinic  acid  {copper  salt),  the  methyl  ester, 
m.  p.  137°,  of  which  is  converted  by  diazotisation  in 
concentrated  hydrochloric  acid  into  methyl  5-chloro- 
nicotinate.  The  acid  passes  above  its  m.  p.  into 
3-aminopyridine.  5  :  6-Dichloronicotinic  acid,  m.  p. 
161 — 162°  (monohydrate),  is  obtained  from  nicotinic 
acid  hydrochloride  and  thionyl  chloride  at  150°. 
The  corresponding  chloride  has  m.  p.  48 — 49°.  Methyl 

5  :  6-dichloroni  cot  mate,  m.  p.  07—68°,  phenyl  5  :  6-di- 
chloroni  cot  mate ,  m,  p.  133°,  and  5  :  G-dichloronicotin- 
amide,  m.  p.  218— 220°,  are  described.  Cautious 
heating  of  5  :  6-dichloronicotinic  acid  under 
diminished  pressure  at  150°  affords  2  :  3 -dickloropyr- 
idine}  m.  p.  40 — 47°;  less  cautious  treatment  leads 
to  loss  of  hydrogen  chloride  and  production  of  5-chloro- 

6 - hydroxy nicotinic  acid,  m,  p.  305°  (incipient  de¬ 
comp.),  more  conveniently  prepared  by  boiling  5:6- 
d  ie  h  1  or  oni  co  ti  nic  acid  with  excess  of  potassium 
hydroxide. 

zsoNicotinic  acid  is  converted  by  treatment  with 
thionyl  chloride  at  180-220°  into  a  mixture  of 

IV 

3-chloroisonicotin  ic  acidf  m,  p.  (indef.)  235°  (methyl 
ester,  m.  p.  32°;  3 -hydroxy isonicotinic  acid ,  m.  p. 
312°),  and  3  :  5-di cklo roison icotin i c  acid ,  m.  p,  217°. 
The  last-named  acid  passes  at  230°  in  a  sealed  tube 
into  3  :  o-dichloropyridine ,  m.  p.  64 — 65°,  also  pre¬ 
pared  by  transforming  5-ehloronicotinie  acid  into  its 
kydrazide ,  m.  p.  178°,  and  thence  into  the  urethane 
and  5-chloro-3-aminopyridme,  from  which  the  di- 
chloro-compound  is  derived  in  the  usual  manner. 
Methyl  isocinehomeronate  is  transformed  into  2  :  5  -  di¬ 
amino  pyridine  and  thence  by  diazotisation  in  presence 
of  cuprous  chloride  into  2  :  5-dichloropyridine .  m.  p, 
00°.  EL  Wren. 

Syntheses  by  means  of  magmesylpyrroles. 
Series  II.  XII.  Indolephthalein.  B.  Oddo 
(Gazzetta,  1928,  58,  569— 573)— The  action  of 
phthalvl  chloride  on  magnesium  2-methylindvl 
bromide  yields  a  phthalein  (cf.  A.,  1925,  i,  588  ;  1926, 
1157);  its  action  on  magnesium  indyl  bromide  is 
now  found  to  give  two  products.  One,  soluble  in 
water,  is  regarded  as  o>-[indoIideiie-indohjl}-Q~ioluic 
acid ,  m.  p.  145°,  of  which  some  metallic  salts  and  a 
monohydrochloride  are  described.  The  other,  insoluble 
in  ether  or  water,  contains  indolephthalein , 

NH<(y^>C  |  :C<°>CO.  m.  p.  2SC-5C. 

lH  J2  C6H4  E.  W.  WlOKALL. 

Manufacture  of  ehloroiodo-compounds  of  the 
quinoline  series,  Chem.  Fabr.  ate  Aotien. — See 
B.,  1928,  874. 


Production  of  quinoline »4r carboxylic  acids, 
A.  Hausslbr  etc. — See  B.,  1928,  837. 

Condensation  of  rhodanic  acids  with  5-niiro- 
is  a  tin,  S'-Nitro-S-rhodanyli&ene-A^'-oxindoles. 
H.  A.  Jones  and  R,  M.  Hann  (J.  Amer.  Chcm.  Soc., 
1928,  50,  2491—2493;  cf.  A.,  1925,  i,  987).— The 
following  red  o' -nitro-Z-aryl-rhodanylidene- ^-ox- 
indoles  have  been  prepared  by  condensing  o-nitro- 
isatin  with  arvlrhodanic  acids  in  boiling  glacial  acetic 
acid  in  presence  of  sodium  acetate  ;  - phenyl m.  p. 
260 — 267°;  ~a-anisyl~,  m.  p.  247°;  -p -anisyl-,  m.  p. 
370°;  -di-cunurf-,  m.  p.  245°,  and  -8 -naphthyl >  m.  p. 
330°.  H.  E.  F.  Notoon. 

Preparation  of  ethyl  phenylmalonate  and  of 
5-phenyl“5-p"”hydroxyethyIbarbitu.ric  acid,  W.  L. 
Nelson  and  L.  H.  Cretcher  (J.  Amer.  Chem.  Soc., 
1928,  50,  2758 — 2762) —The  maximum  yield  of  ethyl 
phenylmalonate  (I),  (If  1*095,  from  ethyl  phenyl- 
acetate  and  ethyl  carbonate  in  presence  of  sodium 
or  sodamide  is  20%  of  the  theoretical ;  from  ethyl 
phenylcyanoacetate  and  saturated  alcoholic  hydrogen 
chloride  it  is  78%.  The  latter  is  best  obtained  (70% 
yield)  from  phenylacetonitrile  and  ethyl  carbonate 
in  presence  of  sodamide  in  ether.  Attempts  to  con¬ 
dense  a-substi tuted  phenylacetonitriles  [e.g.,  phenyl - 
vinyloxyethylacetonitrile,  b.  p.  147 °/8  mm,,  df  1-029, 
prepared  from  phenylacetonitrile  and  p-chlorocthyl 
vinyl  ether  by  the  method  of  Bodroux  and  Taboury 
(A.,  1910,  i,  557)]  with  ethyl  carbonate  were  unsuccess¬ 
ful.  The  ester  (I)  was  converted  into  ethyl  phenyl - 
ethylmalonate  (61%  yield),  and  this  into  5-phenyl-o- 
ethylbarbituric  acid  (35%  yield).  Ethyl  sodiophenyl- 
malonate  and  p-chloroethyl  vinyl  ether  in  absence  of 
solvent  at  140-145°  yield  ethyl  phenylvinyloxyethyl- 
malonate,  b.  p.  196 — 197°/17  mm.,  df  1*098,  which 
when  condensed  with  carbamide  and  hydrolysed  (cf. 
A,,  1926,  180)  yields  Q-phenyl-5~$~hydroxyelhylbar- 
bituric  acid  (“  hydroxyluminal ?s),  m.  p.  200°. 
2 -Thio-a-pken  yGo  -  8  ~  hydroxyethylbarb  iiuric  acid  has 
m.  p.  107°.  H.  E.  F.  Notton. 

Oxidation  reactions  of  aldehydes,  J.  B. 
Con  a  nt  and  J.  G.  Aston. — See  this  voL,  1357. 

Effect  of  substituents  on  the  colour  and 
absorption  spectrum  of  indigotin,  thioindigotinf 
and  indirubin,  J.  Formanbk  (Z,  angew.  Chem., 
1928,  41,  1133 — 1141). — By  introducing  chlorine  or 
bromine  into  the  benzene  nucleus  in  indigo  tin  the 
colour  is  changed  from  violet-blue  to  greenish- blue, 
the  absorption  spectrum  showing  a  movement  of 
the  bands  towards  the  red.  Introduction  of  bromine 
causes  displacement  of  the  absorption  bands  pro¬ 
portionately  more  than  introduction  of  chlorine ; 
the  position  of  the  bands  is  dependent  on  the  position 
of  the  halogen  atom.  If  an  alkyl  group  is  introduced 
into  one  of  the  benzene  nuclei,  there  is  a  negligible 
change  in  colour  and  absorption  spectrum ;  if,  how  - 
ever,  it  is  substituted  in  the  imino-group,  the  colour 
changes  from  violet-blue  to  green,  and  there  is  a 
marked  displacement  of  the  absorption  bands.  The 
indigotin  derivatives  dissolve  in  sulphuric  acid  with 
a  green  or  bluish -green  colour,  and  the  solution  gives 
no  absorption  bands.  An  essentially  different  effect 
on  the  colour  and  absorption  spectrum  of  indigotin 


ORGANIC  CHEMISTRY. 


1381 


is  obtained  by  substituting  halogen  in  the  6  :  Op¬ 
position.  The  colour  changes  to  red  and  the  absorp¬ 
tion  spectrum  appears  to  be  split  up  into  bands. 
The  same  effect  is  obtained  by  introducing  the  amino- 
group  into  the  6  :  G'-position.  By  introducing  halogen 
or  alkyl  groups  into  the  benzene  nucleus  of  thio- 
indigotin,  the  absorption  bands  are  moved  in  the 
same  direction  as  for  indigotin.  Halogen,  alkyl, 
and  amino-groups  substituted  in  the  6  ;  Opposition 
give  a  change  in  colour  from  red  to  orange -yellow. 
The  derivatives  of  thioindigotin  dissolve  in  sulphuric 
acid  with  a  green  colour,  the  solutions  giving  either 
no  absorption  bands  or  only  very  weak  ones.  Similar 
derivatives  are  obtained  with  indirubin. 

A.  J.  Mrr. 

Opening  of  the  glyoxaline  ring*.  II.  B.  Gdbo 
and  Q.  Mingoia  (Gazzetta,  1928,  58,  573—584;  ef. 
A,,  1927,  260). — Benzoylglyoxalinc  ( loc .  cit.)  forms  a 
MbromO' -derivative,  m.  p.  255°.  E.  W.  Wig n all. 


Glyoxaline  compounds.  B.  Gddo  and  Q. 
Mingoia  (Gazzetta,  1928,  58,  584—597).' — The  effect 
of  reagents  on  magnesium  glyoxalyl  bromide  is  as 
follows.  Water  yields  glyoxaline ;  methyl  iodide, 
1:2 -dimethylglyoxaline  {picrate,  m.  p.  179°);  ethyl 
iodide,  1  : 2-diethylglyoxaline,  m.  p.  218—220°. 
Carbon  dioxide,  acetyl  chloride,  acetic  anhydride, 
and  ethyl  acetate  give  negative  results.  Ethyl 
chloroform  ate  furnishes  ethyl  glyoxalineca  rboxyla  te , 
b.  p.  135 — 138°/60  mm.  (pier ale,  m.  p.  182°) ;  carbonyl 
chloride,  diglyoxalyl  ketone  (picrate,  m.  p.  204°). 
Ethoxalyl  chloride  and  ear  bet  boxy  acetyl  chloride 
cause  opening  of  the  ring,  furnishing  respectively 
d ieth yloxalyldiaminoeihylene ,  b.  p.  115 — 117°/52  mm., 
and  di { car  bethoxy  acetyl) d iam inoethylene,  b.  p.  270°/ 
101  mm.,  together  with  formic  acid  in  each  case. 

E.  W.  WlGNALL. 

Conversion  of  oximes  of  o-diketones  into 
pyrazines,  O.  Wallach  (Nachr.  Ges.  Wiss.  Gottin¬ 
gen,  1927,  238—244 ;  Ohem.  Zentr.,  1928,  i,  2177— 
2178). — The  dioximes  of  o-diketones,  on  reduction, 
pass  by  way  of  the  monoxime  to  the  o-aminoketone, 
which  by  enolisation  and  condensation  of  two  mole¬ 
cules  affords  a  d  i  by  dr  o  py  r  azi  ne ,  readily  oxidised  in 
air  to  the  pyrazine,  Diacetyl-di-  or  -mon-oxime 


affords  te  tram  ethyl  pyrazine, 
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i 1  in  .. 
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m.  p. 


/o 


78°,  after  drying  over  calcium  chloride,  m.  p.  86—87°, 
b.  p.  189—190°  (picrate,  m.  p.  192' — 195°:  chloro- 
platinate  ;  mercuric  chloride  and  cyanide  compounds). 
Reduction  of  cycfchexane-1  :  2-dione  dioxime  affords 
dihvdropyrazine,  oxidised  to  pyrazine,  m.  p.  108° 
(hydrochloride ;  ehloroplatinate ;  picrate ;  mercuric 
chloride  compound.  A.  A.  Eldridge. 


Formation  of  2~subgtituted  benziminazoles. 
M.  A.  Phillips  (J.C.S.,  1928,  2393— 2399).— The 
reaction  between  boiling  hydrochloric  acid  and  mono* 
or  di-acetyl-o-diamines  or  between  acetic  anhydride, 
hydrochloric  acid,  and  o-ph enylenediamine,  whereby 
2-methylbenziminazole  is  formed  (this  vol.,  305),  has 
been  extended  to  the  formation  of  2-ethyl-,  2-hydroxy¬ 
methyl-,  2-a-hydroxyethyl-,  and  2- a- hydroxy  benzyl- 
benziminazoles  by  substitution  of  the  appropriate 
organic  acid  for  acetic  anhydride.  Benziminazole  is 
produced  by  reduction  of  o-nitroformanilide  or  by 


the  action  of  boiling  hydrochloric  acid  on  o-phenylene- 
diamine  monoformate,  whilst  3-amino-4-formamido- 
phenylacetonitrile,  3-amino-4-acetamidophenylaceto- 
nitrile,  3-amino-4-lactamidophenetole,  and  3  :  4 -di- 
formamidophcnylaceionitrile ,  m,  p.  92- — 95°,  also  pass 
smoothly  into  the  corresponding  benziminazole  on 
boiling  with  hydrochloric  acid.  Since  traces  of 
4-nitro-o-phenylenediamine,  which  increase  with 
diminution  in  the  length  of  heating  with  hydrochloric 
acid,  accompany  5~nitro~2~methylbenziminazolo  in  the 
formation  of  the  latter  compound  from  4-nitrodi- 
acetyl-o-phenylenediamine,  it  is  now  considered  that 
the  diacetyl -o- diamines  are  completely  hydrolysed 
to  the  diamines  with  subsequent  formation  of  the 
iminazole  ring  (cf.  he.  cit.).  Oxalic  acid  and  o-ph enyl¬ 
enediamine  condense  in  the  presence  of  boiling  hydro¬ 
chloric  acid  to  give  2  :  3-dihydroxyquinoxaline,  m.  p. 
above  350°  (sodium  salt).  With  malonic  acid,  the 
same  reagents  yield  o-phenylenemalonamide  (mono¬ 
sodium  salt)  and  2  -  am  i  nomalona  nilic  acid,  m,  p.  175— 
176°.  Succinic  acid  and  o-phenylenediamine  (I)  in 
equimolecular  proportions  with  hydrochloric  acid 
yield  2  :  2,-diaminosuccinanilide  (II)  and  benzimin- 
azole-2-propionic  acid  (III).  When  2  mots,  of  the 
base  are  used,  II  and  a(3-dibenziminazolylethane  (IV) 
are  formed.  IV  is  also  produced  when  a  mixture  of 
I  and  III  or  II  alone  is  boiled  with  hydrochloric  acid, 
Diacetylethylenediamine  yields  2-methyl-4 : 5-di- 
hydroglyoxaline  when  it  is  boiled  with  hydrochloric 
acid,  M.  Clark. 

Relationship  between  ring  closure  and 
44  specific  affinity. ff  Complex  compounds  of 
bivalent  silver.  W.  Hieber  and  F.  Muhlbaueh 
(Ber.,  1928,  61,  [B],  2149—2153;  cf.  this  vol.,  510, 
51 1),— Addition  of  2  mols.  of  o-phenanthroline  (pre¬ 
pared  from  o-phenylenediamine,  glycerol,  arsenic  and 
sulphuric  acids)  dissolved  in  water  to  a  solution  of 
silver  nitrate  gives  a  colourless,  gelatinous  precipitate 
which  is  quantitatively  transformed  by  ammonium 
persulphate  into  the  chocolate- brown,  stable  di- o- 
phenanthroline  silver  persulphate,  [Ag(C32H8N2)]S208. 
The  salt  is  readily  soluble  without  decomposition  in 
64%  nitric  acid,  and  addition  of  the  requisite  sodium 
salt  to  this  solution  leads  to  the  formation  of  the 
corresponding  perchlorate ,  Ag(C104)2,2C12H8N2,  chlor¬ 
ate ,  and  hydrogen  sulphate ;  with  sodium  phosphate, 
ammonium  fluoride,  and  sodium  dichromate  mixed 
salts  appear  to  be  formed.  The  bivalency  of  silver 
in  the  salts  is  established  by  determination  of  the 
carbon  dioxide  evolved  when  the  perchlorate  reacts 
with  oxalic  acid  in  presence  of  sulphuric  acid  and  of 
iodine  liberated  when  it  is  mixed  with  potassium 
iodide.  Similar  examination  of  the  persulphate 
appears  to  indicate  the  presence  of  the  hydrogen 
sulphate.  Further  confirmation  of  the  bi valency  of 
silver  is  found  in  the  existence  of  isomorphism  between 
its  salts  and  analogous  cupric  and  cadmium  com¬ 
pounds  with  which  mixed  crystals  are  produced. 

H.  When. 

Transformation  of  quin az clones  into  triazole 
derivatives.  G.  Heller  [with  W.  Kohler,  S. 
Gottfried,  H.  Arnold,  and  H.  Herrmann]  (J.  pr. 
Ghem.,  1928,  [ii],  120,  49—63).- — Quinazolones  of 
type  I,  obtained  from  diaeyl-o-aromobenzhydrazides 
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(A.,  1925,  i,  1322),  are  transformed  by  dilute  alkali 
into  triazoleear  boxy  lie  acids  of  type  II.  The  latter 
are  extremely  stable,  being  unaffected  by  hydro¬ 
chloric  acid  at  200°  and  by  chromic  and  acetic  acids 


p  tt  — CR 

v'^CO-N-NH-COK 

(I-) 


COaH<!6H4-3sT-CR^>T 

c R,ar-' *' 
(no 


at  100°;  they  are  also  directly  obtained  under  the 
same  conditions,  but  less  smoothly,  from  the  diacyl- 
o- aminobenzhy dr az ides .  3  -  Benzamido  -  2  -  phenyl  -  4  - 
quinazolone  (loo.  cii.)  thus  yields  2  :  5-diphenyl- l-o- 
car  boxy  phenyl- 1  :  3  :  4  -triazole,  m.  p.  310°,  also  ob¬ 
tained  from  dibenzoyl- o-aminobenzhydrazide  {he.  cii.) 
Similarly,  3-aeetamido-2-phenyl-4-quinazolone  (loc. 
cii.)  or  Z-diacetamido-2-phenylA-quinazolone ,  m.  p. 
153°,  prepared  from  3-amino»2-phenyl-4~quinazolone 
by  treatment  with  excess  of  acetic  anhydride,  yields 
2-phenyl-  l-a-carboxyphenyl  -  5  -  methyl  - 1  :  3  :  4:- triazole, 
m.  p.  241°  (hydrated  form,  m.  p.  140—145°;  anilide, 
m.  p.  253° ;  methyl  ester,  m.  p.  156° ;  ethyl  ester, 
m.  p.  165°),  nitrated  in  sulphuric  acid  to  give  a 
dmitro- compound,  m.  p.  273 together  with  a  yellow 
substance,  and  oxidised  by  potassium  permanganate 
in  concentrated  nitric  acid  at  40°  to  an  acid , 
G10H9O3N3,  m.  p.  259°  (see  below),  o- Benzamido - 
benz-p-chlorobenzoylhy  dr  azide,  m.  p.  175°,  prepared 
from  o-benzamidobenzhydrazide  and  jp-chlorobenzoyl 
chloride  in  pyridine  solution,  is  converted  by  dilute 
alkali  into  2  -phenyl-5-p-chlorophenyl  - 1  -o -carboxy- 
phenyl-1  :  3  :  4 -triazole,  m .  p.  204°.  Treatment  of 
o-aminobenzhydrazide  with  p-chlorobenzoyl  chloride 
in  ethyl  acetate  solution  yields  o-4 -chlorobenzamido- 
benzhydrazide ,  m.  p.  225°,  together  with  o-4 -cMorobenz- 
a mid obenz-jy-chlorobenzoylhydrazide,  m.  p.  227° ;  the 
former  when  benzoylated  in  pyridine  solution  yields 
o -4 - chlorobenzamidobenzbenzo ylhydrazide ,  m .  p.  213°, 
converted  by  dilute  alkali  into  5-phenyl-2-p-chloro- 
phenyl- 1  -o-carboxypkenyl- 1  :  3  :  4 -triazole,  m.  p.  212°, 
and  the  last  wdth  dilute  alkali  yields  2  :  o-di-p- 
chlorophenyl- 1  -o-carboxyphenyl- 1  :  3  :  4- triazole,  m.  p. 
345°, 

To  distinguish  between  the  three  formulae  proposed 
for  the  acid  C10H9O2N3,  m.  p.  259°,  attempts  have 
been  made  to  synthesise  triazolecarboxylic  acids,  but 
without  success.  ISTlSr -D iaceiylbenzhydrazide,  m.  p. 
152°,  is  obtained  in  90%  yield  by  the  action  of 
boiling  acetic  anhydride  on  benzhydrazide  (cf.  A., 
1895,  i,  34) ;  the  corresponding  monoacetyl  compound 
heated  with  aniline  and  aniline  hydrochloride  at 
100°  yields  benzoylbenzhydrazide  (cf.  A.,  1912.  i, 
225)  and  at  140°  benz anilide  is  also  formed,  but 
triazole  formation  does  not  occur ;  similarly  with 
p-toluidine  and  its  hydrochloride  benzoylbenzhydr¬ 
azide  and  benz-p-toluidide  are  obtained.  Negative 
results  were  obtained  by  heating  a cety Ibenzh y dr azi de 
with  boiling  aniline,  but  in  the  presence  of  phos¬ 
phorus  pentoxide  triazole  formation  takes  place  to 
the  extent  of  10% ;  from  acetylbenzhydrazide  and 
aniline,  o-toluidine,  and  p-toluidine,  respectively,  are 
produced  1  :  5-diphenyl-2-methyl- 1  :  3  ;  4 -triazole,  m.  p. 
161°  (pier ate,  m.  p.  182°),  io-pkenyl-l-o-tolyl-2-metkyl- 
1:3:4 -triazole,  m.  p.  177*5°  (pier ate,  m.  p.  186°; 
hydrochloride ,  m.  p.  210°),  and  o-phenyl-l-p-tolyl-2- 
methyl-l  :  3  : 4 -iriazole,  m.  p.  162*5°  (pier ate,  m.  p. 


160—162°;  hydrochloride,  m.  p.  205 — 210°).  Similar¬ 
ly,  formylacethy  dr  azide,  m.  p.  96°,  obtained  in  70%, 
yield  by  treating  formylhydrazide  (cf.  Schofer  and 
Sehwan,  A.,  1895,  i,  263)  with  acetic  anhydride  at  0°. 
is  converted  by  aniline  and  phosphorus  pentoxide  at 
190—200°  into  a  triazole,  which  is,  however,  1 -phenyl - 
2  :  5-dimethyl- 1  :  3  :  4-triazole,  m.  p.  236°  (cf.  Pelliz- 
zari.  A.,  1901,  i,  488),  and  not  the  expected  1-phenyl- 

2- methyl- 1:3:  4-triazole ;  if  in  the  preparation  of 
formylacethydrazide  cooling  is  not  efficient,  diformyl- 
hydrazide,  m.  p.  158°,  is  produced.  By  heating 
benzhydrazide  and  acetamide  at  230 — 260°,  2 -phenyl - 
5-meihyl-I  :  3  : 4 -iriazole,  m.  p.  164*5°  (picrate,  m.  p. 
158°:  hydrochloride,  m,  p.  230°),  is  obtained  in  poor- 
yield,  together  wdth  some  benzoylbenzhydrazide . 
Similarly,  acethydrazide  and  form  anilide  heated 
together  at  150 — 230°  yield  \ -phenyl -l  :  3  :  4 -triazole, 
in.  p.  122°  (picrate,  m.  p.  172°),  and  not  the  expected 
1 -phenyl-2 -methyl- 1  :  3  :  4-triazole  prepared  by  Pelliz- 
zari  ( loe .  oil,).  The  author  concludes  that  the  con¬ 
ditions  necessary  to  produce  triazole  derivatives  by 
the  above  methods  render  direct  condensation  of 
hydrazides  with  carboxylic  acids  to  triazolecarboxylic 
acids  impossible.  Attempts  to  use  compounds  con¬ 
taining  an  amino -group,  which  could  be  converted 
into  a  carboxyl  group  after  triazole  formation,  failed  : 
thus  with  o-aminobenzhydrazide  and  acetamide  at 
200°,  the  latter  acted  as  an  acetylating  agent,  yielding 

3 - amino -2-methyl -4 -quinazolone.  An  attempt  to 
prepare  diehlorohvdrazides  also  failed,  a  tetraehloro- 
eompound,  probably  di(chloroacetyl )benzhydrazide  di- 
chloride,  m.  p.  143°,  being  produced. 

C.  W.  Shoppee. 

Condensation  of  pyrrole  with  aliphatic  ketones, 
T,  Sabalitschka  and  H.  Haase  (Arch.  Pharm.,  1928, 
266, 484 — 492), — A  wTell-defined  compound  is  obtained 
by  the  condensation  of  4  mols.  of  pyrrole  with  4  mols. 
of  acetone  in  presence  of  acids.  This  reaction  is 
quite  general  and  has  been  applied  to  other  aliphatic 
ketones.  It  takes  place  less  readily  and  with 
diminished  yield,  however,  as  the  series  is  ascended. 
Compounds  derived  from  the  following  ketones  are 
described  :  acetone  (in.  p.  296°  decomp.),  methyl 
ethyl  ketone  (m.  p,  149°),  diethyl  ketone  (m.  p. 
208°) ,  methyl  propyl  ketone  (m.  p.  226°),  ethyl  propyl 
ketone  (m/  p.  219°),  methyl  butyl  ketone  (m.  p. 
193—194°),  ethyl  zsobutyl  ketone  (m.  p,  199°),  ethyl 
butyl  ketone  (m.  p.  205—206°),  methyl  hexyl  ketone 
(m.  p.  178°).  The  compound  from  methyl  ethyl 
ketone  affords  maleimide  on  oxidation  wdth  chromic 
acid,  whilst  the  acetone  compound  furnishes  a-iso- 
propylpyrrole,  b.  p.  175°,  when  distilled  with  zinc 
dust.  The  compounds  give  a  blood-red  coloration 
when  treated  with  warm  nitric  acid  or  ferric  chloride 
solution  and  a  deep  bluish-red  coloration  with  glacial 
acetic  acid.  The  structure  of  these  compounds  and 
their  possible  connexion  wdth  the  porphyrins  are 
discussed.  S.  Coffey. 

Chlorophyll.  I.  iEtiop or phyrins  from  plant- 
and  blood-pigment  porphyrins.  H.  Fischer  and 
A.  Theirs  (Annalen,  1928,  466,  188— 242) —Com¬ 
parisons  are  made,  mainly  by  spectrum  analysis,  of 
the  setioporphyrins  obtained  from  various  plant  - 
and  blood-pigment  porphyrins  by  thermal  decom- 
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position  at  300—350°  in  a  high  vacuum.  Thus, 
mesoporphyrin  gives  m esocetiopo rphyrin ,  C32H38N4, 
m.  p.  369°  (Pregl  block),  which  does  not  appear  to 
be  identical  with  any  of  the  known  setioporphyrins 
(crystallisation  tests,  A.,  1926,  1256).  Mesophyllin 
affords  aetiophyllin,  from  which  after  removal  of 
magnesium  with  hydrochloric  acid  meso-  and  eetio- 
porphyrins  are  obtained.  Bhodoporphyrin,  most 
probably  C32H3404N4  (ester,  m.  p.  269°),  yields 
rhodoceiioporphyr in  (I),  (or  C31H3GN4);  m.  p. 

294°  (coiT.)}  together  with  the  probably  intermediate 
pyrroporphvrin  (II)  [ester,  m,  p.  24-3°  (corr.)].  When 
rhodoJimrnin ,  C32H3204N4C1  Fe ,  and  rhodoporphyrin 
are  deearboxylated  by  heating  with  5  parts  of  resor¬ 
cinol  at  200°  (cf.  Sell  turnip  this  vol.,  1148),  II  is 
produced.  Bromination  of  I  in  c  h  lor  of  or  m  -acetic 
acid  solution  gives  a  perbromide,  which  on  treatment 
with  acetone  passes  into  bromorhodocciioporphyrin 
(III),  O^H^^Brjt  ?),  m.  p.  340°  (Pregl  block).  When 
mesoaetioporphyrin  and  setioporphyrin  I  are  bromin- 
ated  similarly,  the  resulting  products  contain  only  a 
small  amount  of  bromine.  Treatment  of  III  with 
zinc  dust  and  acetic  acid  does  not  effect  elimination 
of  bromine,  but  affords  a  zinc  complex  easily  decom¬ 
posed  by  acid.  Oxidation  with  chromic  anhydride 
and  sulphuric  acid  gives  methylethylmaleinimide 
and  bromocitraconimide  ( ?),  whilst  reduction  with 
hydrazine  in  presence  of  a  palladium-calcium 
carbonate  catalyst  regenerates  I.  Deuteroporphyrin 
and  bromoporphyrin  I  (dibromodeuteroporphyrin) 
yield  d  cuter oceiioporphyrin,  C28H30N4,  m.  p.  285° 
[corr,;  m.  p.  335°  (block),  from  deuterohsem in], 
identical  spectroscopically  with  deutero-,  pyrro-,  and 
rhodo-aetioporphyrins,  and  brominated  to  a  dibromo - 
derivative,  m.  p.  371°  (block).  1:4:6: 7-Tetra- 
methyl-2  :  3  :  8 -  triethyl - 5 - p - carbo xyethy lporph i n  af¬ 
fords  an  cciioporphyrin,  C32H38N4,  m.  p.  344°  (block), 
identical  with  setioporphyrin  IV.  Decarboxylation 
of  II  gives  pyrroeetioporphyrin  (IV),  m.  p.  278° 
(corr.),  identical  with  I.  Phylloporphyrin  affords, 
in  addition  to  phyllocetioporphyrin  (V),  C30HP4N4, 
m.  p.  267°  [corr.;  iron  complex;  m on obromo- deriv¬ 
ative,  m.  p.  274°  (block)],  the  three  new  colouring 
matters,  phyllorhodin,  C31H32ON4,  red,  phyllochlorm , 
green,  and  phylloverdin,  C31H320N4,  green,  probably 
formed  by  elimination  of  water.  When  V  is  heated 
with  methyl-alcoholic  potassium  hydroxide,  isomeris¬ 
ation  into  IV  occurs.  Synthetic  isopyrroporphyrin 
( 1  :  4  :  5  :  8 » tetramethyl  -3:6-  diethyl  -  7  -  (3  -  carboxy  - 
ethylporphin)  gives  impyrrocelioporphyrin  ( bromo - 
derivative),  identical  with  IV.  isoUrocetio- ,  m.  p. 
356°,  and  urosetio -porphyrins,  m.  p.  393—394°  (cf. 
A.,  1925,  i,  307),  are  described.  The  setioporphyrin, 
m.  p.  341°  (block),  from  hsemoporphyrin  is  identical 
(spectrum)  with  setioporphyrin  I. 

When  bromo porph yrin  I  is  reduced  with  li yd r iodic 
and  acetic  acids  and  subsequently  oxidised  with  lead 
dioxide  and  sulphuric  acid,  citraconimide  and  hsemo- 
py  r  r  ole  carbo  xyl  i  c  acid  are  obtained.  Similar  treat¬ 
ment  of  II  furnishes  methylethylmaleimidc  and  the 
above  acid.  Oxidation  of  bromopyrroporphyrin 
(Treibs  and  Wiedemann,  this  vol.,  1384)  with  chromic 
oxide  and  sulphuric  acid  affords,  in  addition  to  the 
malemide,  bromocitraconimide,  showing  that  II, 
a  porphinmonocarboxylic  acid,  contains  a  free  methene 


group  in  which  bromination  takes  place  without  loss  of 
carbon.  Magnesium  methyl  iodide  converts  II  or  its 
ester  into  a  porphyrin  alcohol,  C33H40ON4,  m.  p.  260°. 
Similarly,  mesoporphyrin  dimethyl  ester  yields  a 
carbinol,  C37H4603jN4  or  C33H50O2N4,  m.  p.  295° 
(corr.)  from  methyl  alcohol,  308°  from  acetic  acid. 

The  xanlhoporphinogen  (cf.  A,,  1927,  1206)  from 
mesoaetioporphyrin  crystallises  with  1  mol.  of  benzene 
easily  replaced  by  1  mol.  of  water.  /Etioxantho- 
porphi nogen  I  (mono-  and  di -potassium  and  disodium 
salts)  crystallises  with  3COMe2.  M esoxan thoporphin - 
ogen  (ethyl  ester)  is  intensely  yellow  and  very  hygro¬ 
scopic. 

Nitration  of  setioporphyrin  I  with  cold  nitric  acid 
(d  I “4-8)  gives  a  Jrmi/ro-dcrivative,  in.  p.  305°  [Pregl 
block ;  nitrate;  hydrochloride;  copper ,  m.  p.  313° 
(block),  and  iron  salts].  Trinitrocetioporphyrin  II 
[hydrochloride ;  copper  salt,  m.  p.  285°  (block)]  has 
m.  p.  246°  (block)  and  is  spectroscopically  identical 
with  its  isomeride. 

Crystallographic  data  [by  Steixmetz]  for  several 
set  ioporp hyri ns  and  the  absorption  spectra  of  a  large 
number  of  the  above  compounds  and  those  of  the 
copper  salts  and  h cemoch rom ogen  derivatives  of  meso-, 
rhodo-,  deutero-,  and  ph y llo - set ioporph yr i ns  are  given. 

H.  Burton. 

Chlorophyll.  II,  Rhodins  and.  verdins.  H. 
Fischer,  A.  Treibs,  and  H.  Helberger  (Annalen, 
1928,  466,  243- — 264).— In  an  attempt  to  introduce 
an  acetyl  group  into  the  porph  in  molecule  pyrro  - 
porphyrin  was  treated  with  an  excess  of  acetyl  chloride 
in  presence  of  carbon  disulphide  and  aluminium 
chloride.  The  product  isolated  was  pyrrorhodin, 
C31H32ON4,  m.  p.  280°  (block),  probably  identical 
with  phyllorhodin  (cf.  following  abstract).  Similar 
treatment  of  mesoporphyrin  gives  mesorhodin  (I), 
C34H3603N4,  m.  p.  297°  [block;  methyl  ester,  m.  p. 
268°  (corr.),  from  the  potassium  salt  and  methyl 
sulphate ;  copper  salt :  iron  complex,  C34H3403N4ClFe  ; 
magnesium  complex  (phyllin),  by  the  action  of  mag¬ 
nesium  methyl  iodide],  together  with  mesoverdin, 
C^H3CQ3N4,  m.  p.  298'°  ( hydrochloride ;  copper  salt). 
Fuming  sulphuric  acid  converts  mesoporphyrin  into 
I.  The  action  of  concentrated  methyl-alcoholic 
potassium  hydroxide  on  I  in  pyridine  solution  yields 
a  meso- ver din,  m.  p.  308°  (block). 

Fuming  sulphuric  acid  at  50°  converts  1  :  4  :  6  :  7- 
te  frame  thy  1-2  :  3  :  8~triethyl-5-p-carboxyethylporphin 
into  a  rhodin,  C33H36ON4  (copper,  magnesium,  and 
iron  complexes),  winch  on  oxidation  with  chromic 
oxide  and  sulphuric  acid  yields  methylethylmale- 
imide.  The  absorption  spectra  of  the  majority  of 
the  above  compounds  are  tabulated. 

The  production  of  these  rhodins  from  porphin- 
carboxylic  acids  is  due  to  elimination  of  water  betwreen 
the  J3-  carboxy  ethyl  group  and  either  the  imino-  or 
methene  hydrogen  in  the  porph  in  ring.  Thus,  mono- 
acidic  porph  ins  yield  chemically  indifferent  rhodins 
(i.e.,  pyrro-),  whilst  diacidic  porphins  give  acidic 
rhodins  (meso-).  H.  Burton. 

Chlorophyll.  III.  A,  Treibs  and  E.  Wiede¬ 
mann  (Annalen.  1928,  466,  264 — 291).— Alkaline 
fission  of  phseophytin  gives  a  mixture  of  phytochlorin 
c  (I),  C35H38or4Q07N4?  and  phytorhodin  g  (II), 
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^35-^36 <or 3 s>0 s^4  Willstatter  and  Stoll,  A.,  1911, 

i,  659),  Degradation  of  a  mixture  of  I  and  II  with 
methyl-alcoholic  potassium  hydroxide  at  155°  in 
presence  of  pyridine  gives  a  mixture  of  pyrro-  and 
phyllo -porphyrins ;  at  145—150°  only  phyllo- ;  at 
220°  only  pyrro-.  Similarly,  I  at  155°  affords  pyrro  - 
(10%)  and  phyllo-  (40%),  whilst  II  at  165°  yields  a 
small  amount  of  pyrro  -porphyrin  (of.  Willstatter, 
loc.  cif.). 

Pyrroporphyrin  (III)  [methyl  ester,  m.  p.  241° 
(corr. ;  iron  salt) ;  copper  and  magnesium,  salts],  when 
treated  with  bromine  in  acetic  acid  solution,  furnishes 
a  pcrbromide,  which  on  treatment  with  acetone  passes 
into  bromopyrro porphyrin  [methyl  ester,  m.  p.  261° 
(corr.)].  Willstatter  5s  phylloporphyrin  contains  pyrro- 
porphyrin.  Pure  phylloporphyrin  (IV), 

[methyl  ester,  m.  p.  235°  (corr, ;  iron  salt) ;  copper  salt], 
is  brominated  to  bromophylloporphyrin  (V)  {methyl 
ester),  which  on  oxidation  with  chromic  oxide  and 
sulphuric  acid  yields  methylethylmaleimide,  bromo- 
citraconimide,  and  haematic  anhydride.  When  IV 
or  V  is  heated  with  methyl- alcoholic  potassium 
hydroxide  at  190 — 200°  in  a.  sealed  tube,  III  is  obtained. 
Absorption  spectra  of  most  of  the  above  compounds 
are  tabulated.  Phyllo-  and  pyrro -rhod ins  (cf.  pre¬ 
ceding  abstract)  are  shown  to  be  identical, 

H.  Burton. 

Porphyrin  syntheses.  XVIII.  Syntheses  of 
coprop  or  phyr  ins  I  and  II,  and  mesoporphyrins 
II,  V,  and  XII.  H.  Fischer,  H.  Friedrich,  W. 
Lamatsch,  and  K.  Morgenroth  (Annalen,  1928,  460, 
147 — 178). — When  the  brominated  methane  from 
cryptopyrroleearboxylic  acid  (I)  (Fischer  and  Ander- 
sag,  A.,  1926,  1261)  is  heated  with  succinic  acid  at 
180 — 190°,  hydrogen  bromide  is  eliminated,  and 
esterification  of  the  resulting  product  with  methyl 
alcohol  gives  coproporphyrin  tetr  am  ethyl  ester  (II), 
m.  p.  252°  [corr. ;  manganese  complex,  m.  p.  267° 
(corr.):  zinc  compound,  ra.  p.  299°  (corr.) ;  tetra- 
hydrazide  not  melted  at  320°].  Methyl -alcoholic 
hydrogen  bromide  converts  I  into  the  compound 
C20H26O4N2Br,  which  when  treated  with  succinic  or 
tartaric  acids  at  180 — 200°  gives  3  or  6%  of  copro¬ 
porphyrin.  Treatment  of  coproporphyrin  iron  salt, 
m.  p.  240°  (corr.;  loc .  cit>),  with  hot  10%  sodium 
hydroxide  solution  and  subsequent  treatment  of  the 
product  obtained  after  acidification  with  a  mixture  of 
pyridine  and  acetic  acid  gives  coproporphyrin  iron  salt 
acetate .  Similar  treatment  of  eoprohsemin  tetra- 
metliyl  ester  in  presence  of  hydrochloric  acid  affords 
coprohcemin ,  which  when  crystallised  from  acetic 
anhydride  loses  a  part  of  its  halogen.  Oxidation  of 
II  with  lead  dioxide  in  chloroform-acetic  acid  solution 
yields  coproxan thoporphinogen  tetramethyl  ester,  m.  p. 
315°  (uncorr, ;  decomp. ;  free  acid ),  reduced  by 
sodium  amalgam  and  acetic  acid  to  II,  When 
(4  -  methyl  -  3  -  ethyl  -  5-earbethoxypyrryl)  -(2:4-  di  - 
methyl-3-B-carboxyethylpyrrolenyl)methene  is  heated 
progressively  with  sodium  methoxide  solution  at 
130 — 210°  a  mixture  of  ammonia-soluble  (probably 
aetio-)  and  -insoluble,  m.  p.  204°  (corr.),  porphyrins  is 
obtained. 

When  heated  with  formic  and  hydrobromic  acids 
ethyl  2  : 4-dimethyl-3-j3-carboxyethylpyrrole-5-carb- 
oxylate  and  cryptopyrroleearboxylic  acid  are  con¬ 


verted  into  (3  :  o-dimethyl  A -^-carboxyethylpyrryl )- 
(3  :  5  -  dimethyl  -  4  -  (3  -  carboxyeihylpyrrolenyl)meihene 
hydrobromide ,  m.  p.  214 — 215°  ( hydrochloride ;  picrate, 
m.  p.  214°).  When  this  is  heated  with  (3 -methyl- 
5  -  bromomethyl  -  4  -  p  -  carboxyethylpyrryl)  -  (3  -  methyl - 
5  -  bromomethyl  -  4  -  (3  -  carboxyethylpyrrolenyl)methene 
hydrobromide,  obtained  by  bromination  of  bis- (2  :  4-di¬ 
methyl  -  3  -  (3  -  carboxyethylpyrryl Jmethene  hydro  - 
bromide,  in  presence  of  succinic  acid  at  140—150°, 
mesoporphyrin  XII  [methyl  ester,  m.  p.  190—191° 
{copper  compound,  m,  p,  215°;  hmmin  derivative, 
obtained  by  the  action  of  ferrous  acetate  on  the  ester 
in  presence  of  acetic  acid  and  sodium  chloride) ; 
ethyl  ester,  m.  p.  195 — 196°  (corr. ;  copper  complex, 
m.  p.  203°);  hydrochloride;  copper  compound; 
hmmin  derivative] ,  is  obtained.  Mesoporphyrin  XII 
has,  therefore,  the  structure  A  (R1=B2=Et ;  R3= 
R5=R8=Mc : '  R4~  R7=[CH«VCO«H ). 


cl  ^c:ch-c.v  ,6 


cA W 

CR4— 


W  \H 

NH,  / 

c:ch-c;  \Y 

CR1  CR® — CR5 


(A) 


Opsopyrrolecarboxylic  acid  aldehyde  and  haemo- 
pyrrole  carboxylic  acid  react  in  presence  of  hydro¬ 
bromic  acid,  forming  (3-methyl A-$-carboxy  ethyl- 
pyrryl)  -(4:5-  dimethyl  -  3  -  p  -  carboxyethylpyrrolenyl )  - 
methane  hydrobromide ,  m.  p.  175°  (decomp.)  after 
darkening  at  120°,  brominated  to  (o-bromo-3-meihyl- 
4  -  p  -  carboxylethylp  yrryl)  -(4:5-  dimethyl -3-|3- carboxy  - 
ethyl  pyrrolenyl)methene  hydrobromide.  When  this  is 
heated  with  succinic  acid  at  220°,  coproporphyrin  I 
(tetramethvl  ester)  is  produced.  This  porphyrin  is, 
therefore,  A  with  Ri=R3=R4=R6=[CHo]«:C0oH ; 
R2=R5=R7=Me. 

Opsopyrrolecarboxylic  acid  and  crypto pyrrolecarb- 
oxylic  acid  aldehyde  condense  in  presence  of  hydro¬ 
bromic  acid,  yielding  (3  :  o-dimethylA-$-carboxyethyl- 
pyrryl)  -  (3  -  methyl  A-  car  boxy  ethylpyrrolenyl)methene 
hydrobromide ,  m.  p.  200°  (decomp.)  alter  darkening  at 
150 — 180°.  This  is  brominated  to  (3  :  5-dimethyl- 
4  -  (3  -  carboxyethylpyrryl )-  (5  -  bromo-3-methylA -$-carb- 
oxyethylpyrrolenyl)methene  hydrobromide ,  which  when 
heated  with  succinic  acid  at  220°  affords  6%  of  copro¬ 
porphyria  II  [in  A,  R1  ~  R2 = R6 = R6 = [ CH2] 2* C02H 
and  R3= R4 = R7  = Me  ;  tetramethyl  ester,  m.  p.  288°] 
(cf.  this  voL,  902). 

(5-Bromo~3~methyF4-(Tcarboxyethylpyrryl)-(3  :  5- 
dimefchyl-4-ethylpyrrolenyl)methenc  hydrobromide, 
m.  p.  251°  (decomp.)  after  darkening  at  215°,  is 
converted  by  heating  with  succinic  acid  at  180°  into 
mesoporphyrin  V  [in  A,  R1 = R6 = [GH2]2*C02H ;  R2  = 
R5— Et;  R3=R4=R7=Me ;  dimethyl  ester,  m,  p. 
274°:  copper  salt,  m.  p.  285 — 286°;  hmmin  deriv¬ 
ative].  (3  :  o-DimethylA-ethylpyrryl)  -  (3  -  methyl  -  4  -  3  - 
carboxyethylpyrrolenyl)methene  hydrobromide ,  m.  p. 
180 — 190°  (decomp.)  after  darkening  at  140°,  prepared 
from  cryptopyrrolealdehyde  and  opsopyrrolecar b - 
oxylic  acid,  is  brominated  to  (3  :  5-dimethylA-ethyl- 
pyrryl)-(5-hromo-3’ methyl  A-  (J  -  carboxyethylpyrrolenyl)  - 
methene  hydrobromide ,  which  also  affords  meso¬ 
porphyrin  V. 

Hsemopyrrole  and  opsopyrrolecarboxylic  acid  aide- 
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hyde  afford  (3-methyl-4:-$-carboxyethylpyrryl)-(4:  ;  o-di- 
methyl-Z-ethylpyrrolenyl)methene  hydrobromide,  bromin- 
a  ted  to  (5  -  bromo -  3  -  methyl  -  4  -  p  -  carboxyethylpyrryl)  - 
(4  :  5-dimithyl-Z-ethylpyrrolenyl)methene  hydrobromide , 
which  in  turn  yields,  after  fusion  with  succinic  acid  at 
200°,  mesoporphyrin  II  [in  A,  R1 = R6 = [CH2]2*C02H  ; 
R2=RS=R7===Me ;  R3=R4=Et ;  methyl  ester,  m.  p. 
233° ;  cop2)er  salt,  m.  p,  261° ;  hoemin  derivative],  also 
obtained  from  (4  :  5  -  dimethyl  -  3  -  ethylp  y  rryl)  -  (5-brom  o  - 
3  -  methyl  -  4  -  (3  -  carboxyethylpyrrolenyl)?neihene  hydro  - 
bromide  [unbrominated  meihene  hydrobromide,  m.  p. 
209°  (decomp.)  after  darkening  at  180°]. 

Ethyl  4-?nethyl-3- fi-carbozyeihytyyrrole-B-carboxylaie, 
m.  p.  106°,  is  prepared  by  decarboxylation  of  the 
corresponding  -2-earboxylic  acid  at  250°.  5 -Garb  - 

ethoxyopsopyrrole  is  converted  by  hydrocyanic  and 
hydrochloric  acids  into  its  2- formyl  derivative,  m.  p. 
230 ° .  4 - M 'ethyl- 3  -  p  - m rboxye thyl - 2  :  o-di carbeihoxy - 
pyrrole  has  m.  p.  147—148°. 

The  absorption  spectra  of  a  large  number  of  the 
above  compounds  are  tabulated.  H.  Burton. 

Porphyrin  syntheses.  XIX.  Synthesis  of 
deuterohsemin  and  denier  op  or phyr in,  H. 
Fischer  and  A,  Kirstahler  (Annalen,  1928,  466, 
178— 188).— 2  :  3 - Dimethylpyrrole  and  2  :  4 -di¬ 
me  thy  Ipyrrole- 5 -aldehyde  condense  in  presence  of 
alcoholic  hydro  bromic  acid  to  give  (4  : 5 -dimethyl- 
pyrryl)  -  (2  :  4  -  dimeihylpyrryolenyl)methene  hydro  - 
bromide  (I),  m.  p.  217°  (decomp.)  after  darkening  at 
185°  [free  base,  m.  p.  115°  (com  ;  hydrochloride )],  which 
is  brominated  in  acetic  acid  solution  to  a  compound  (II), 
C13H3  5N2Rr3,  darkens  at  220°,  not  melted  at  300°. 
When  a  mixture  of  I  and  bis- (2-bromo -3 -metliyl-4- p- 
earboxyethylpyrryl)methene  hvdrobromide  (III)  is 
heated  with  succinic  acid  at  180—190°,  deutero¬ 
porphyrin  {methyl ester  (IV),  m.  p.  219—220°  (complex 
iron  salt,  m.  p.  250°)],  is  obtained,  and  has,  therefore, 
the  formula  A  (preceding  abstract)  with  R1=R3— 
H ;  .  R2=R4z=R7=Me ;  ^  R5=R6=[CH2]yC02H, 

Similar  treatment  of  a  mixture  of  II  and  III  gives 
deuteroporphyrin  together  with  another  porphyrin 
[methyl  ester,  m.  p.  232°).  Treatment  of  deutero¬ 
porphyrin  with  ferrous  acetate,  acetic  acid,  sodium 
chloride,  and  hydrochloric  acid  gives  deuteroporphyrin 
iron  salt  (deuterohsemin),  C30H28O4N4ClFe.  Rromin- 
ation  of  IV  in  acetic  acid  gives  a perbromide,  m.  p.  138°, 
which  on  treatment  with  acetone  passes  into  dibromo- 
deu ieroporphyrin  dimethyl  ester,  m.  p.  274 not 
depressing  the  m.  p.  (267°)  of  the  natural  product. 
The  co'pper  salt,  in.  p.  288°,  of  this  ester  does  not 
depress  the  m.  p.  of  the  copper  salt  of  bromoporphyrin 
I  ester.  The  absorption  spectra  of  the  synthetic 
deuteroporphyrin  and  the  above  salts  are  tabulated. 

“  Pyroporphyrin  ”  (Schumm, .  this  voL,  1263)  and 
deuteroporphyrin  are  identical.  H.  Burton. 

So-called  bisthiohydantoins  of  Frerichs,  For¬ 
ster,  and  Holler.  H,  W.  Stephen  and  F.  J.  Wilson 
(J.C.S.,  1928,  2826— 2827).— The  3  :  3-bis-^thio- 
hydantoins  of  Frerichs  and  Forster  (A.,  1910,  i,  190) 
and  of  Frerichs  and  Holler  (A.,  1913,  i,  909)  are  to  be 
regarded  as  2  :  4-diketo-5-alkyltetrahydrothiazole-2- 

ketazmes,  tCHtt^’gg jj H *Cg>CH„  since  on 
hydrolysis  with  hydrochloric  acid  hydrazine  hydro¬ 


chloride  together  with  the  corresponding  5-alkyl 
derivatives  of  2  :  4-diketotetrahydrofchiazole, 

ohr<S:  ^  h  are  formed  (ef.  this  vol.,  904). 

Thus  2  : 4-diketo-5-methyltetrahydrothiazole-2-ket- 
azinc,  m.  p.  289°  (lit.  above  280°),  yields  hydrazine 
hydrochloride  and  2  : 4-diketo-5-methyltctrahydro- 
thiazoie,  m.  p.  46 — 47°,  whilst  2  : 4-diketo-5-ethyl- 
tetraliydrothiazolc-2-ketazine,  m.  p.  233°  (lit.  225— 
226°),  gives  hydrazine  hydrochloride  and  2  :  4-diketo- 
5 - ethyltet rahy droth iazole ,  m.  p.  64—65°. 

A.  I.  Vogel. 

Oximes  of  AT™methyl~2--benztliiazolone  and 
A7-methyl-2-quinolone.  K.  Fuchs  and  E.  Grain 
aug  (Ber.,  1928,  61,  [71],  2194—2197;  ef.  this  vol, 
430) . — 1-Chlorobenzthiazole  is  converted  by  methyl 
iodide  below  80°  into  1  - iodobenzthiazole  methiodide , 
transformed  by  an  excess  of  hydroxylamine  in 
anhydrous  methyl  alcohol  into  2-methylbenzthiazol- 

one - 1  -oxime,  CcH4  IN* OH,  m.  p.  202 — 203° 

(decomp,).  Similarly,  2-iodoquinoline  methiodide 
gives  the  oxime  of  2-keto-l -methyl-1  :  2-dihydroquino- 
line ,  m.  p.  180-5— 18 T5°  (decomp.),  which  is  remark¬ 
ably  stable  towards  hot  acids  and  alkalis ;  the  hydro¬ 
chloride,  in.  p.  230—232°  (decomp.),  perchlorate,  and 
sodium  salt  are  described.  Reduction  of  the  oxime 
by  stannous  chloride  and  hydrochloric  acid  affords 
2 -amino  quinoline  methoehloride.  Oxidation  by 
bromine  in  pyridine,  ferric  chloride,  or  hydrogen  per¬ 
oxide  docs  not  appear  to  yield  the  ni  t  roso  -  coni  po  und . 

H.  Wren. 

Preparation  of  substituted  (x-methylb enzthi- 
azoles  and  their  transformation  into  new  hetero¬ 
cyclic  polymethine  dyes.  W.  Konig  [with  P. 
Seidel  and  G,  Stuhmer]  (Ber.,  1928,  61,  [RJ,  2065 — 
2074;  cf.  A.,  1912,  i,  495).— 4  :  4'-Dichloro-2  :  2-di- 
nitrodiphenyl  disulphide  is  converted  by  zinc  dust  and 
boiling  acetic  anhydride  into  4 - chloro -1-m ethylbenz - 
thiazote ,  m.  p.  62°  (■ methiodide ,  in.  p.  212°,  and  corre¬ 
sponding  perchlorate,  m.  p.  192°),  from  which  the 

methylene  base ,  C0H3Cl<^j^^>CI CH2 ,  m.  p.  138°. 

is  derived  by  the  action  of  sodium  hydroxide  on  the 
methiodide  suspended  in  acetone.  5-Chloro-l -methyl  - 
benzthiazole,  in.  p.  81°,  is  obtained  by  the  action  of 
potassium  ferrieyanide  on  a  solution  of  p-chlorothio- 
acet anilide  in  sodium  hydroxide  or  by  the  successive 
action  of  sodium  hydroxide  and  acetic  anhydride  on 
an  alcoholic  solution  of  the  product  derived  from 
sulphur  chloride  and  aniline  hydrochloride.  The 
corresponding  methiodide ,  in.  p.  212°,  methoper - 
chlorate ,  m.  p.  198°,  rneihobromide ,  in,  p.  270° 
(decomp,),  and  methylene  base ,  m.  p.  145°,  are 
described.  The  last  substance  gives  an  additive 
compound,  CDH8NS3,  decomp,  above  275°,  with  carbon 
disulphide.  5 -Bromo- 1  -methylbenzthiazole,  from 

p - bromothioacetanilide ,  m.  p.  153°,  gives  a  methiodide , 
m,  p.  208°,  methoper  chlorate,  m.  p.  216°,  and  methylene- 
base,  CJHgNSBr,  m.  p.  148°.  5- M ethoxy -l -methyl¬ 
benzthiazole,  b.  p.  170°/20  mm.,  284°/760  mm., 
obtained  from  thioaeetqp-amsidide  or  from  the 
product  of  the  action  of  sulphur  chloride  on  anisidine 
hydrochloride,  gives  a  methiodide ,  in.  p,  228°,  and 
rneihobromide,  m.  p.  248°  (decomp.);  6-methoxy-l- 
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methylene- 1 : 2~dihydrobmztMazoleJ  m,  p,  135°,  and 
its  additive  compound  with  carbon  disulphide, 
CuH16ONS3,  m.  p.  239°  (decomp,),  are  described, 
4(  l)-Ckloro-5-methoxy-l-methylbe?izthiazole,  m.  p.  041! 
( methiodide ,  ra.  p.  215°),  is  obtained  as  by-product  of 
the  preparation  of  5-methoxy-l-metliyIbenzthiazole. 
o-Toluidine  hydrochloride  and  sulphur  chloride  in 

Tiater  give  a  product,  ( ?}CI-C„H,Me<^>S:0  or 
Cl-CcH2M(<g>S-OH,  converted  by  successive 


addition  of  sodium  hydroxide  and  acetic  anhydride 
into  o-chloro-l  :  3-dimeihylhenzthiazole,  in.  p,  79° 
{methiodide,  in.  p.  244°). 

Ghloro dimethy  Ibenzthiazole  methobromide  is  trans¬ 
formed  by  ^-dimcthylamiuobcnzaldehydc  in  presence 
of  boiling  acetic  anhydride  into  o-chloro-2-methyl-l~p~ 
dim  eihylaminobenzyl  ide  mmelhylbmzthiazolium  bromi  de , 


m. 


249? 


C6H4<S>C-  [CH:CH]»-  CLH.-NAlk, 

AIIr-N“X 

5  -  M  ethoxy-  2  -  methyl- 1  -  p- d  im  cthylam  inobenzyli  dene  ~ 
methylbenzihiazolium  bromide,  m.  p.  255°,  4(  i)-cMoro- 
5  -  methoxy  -  2 -methyl- 1  -p  -  d im eihylam in obenzyli dene  - 
methylbenzihiazolium  iodide,  m .  p.  214°,  and  5-chtoro- 
2  : 3-dimethyl~2-p-dimethylaminobenzyUdenemethylbenz- 
thiazolium  iodide ,  m,  p.  234°,  arc  prepared  similarly. 

4-Chloro-l-methylbenzthiazolc  methiodide  is  con¬ 
verted  by  orthoformic  ester  in  boiling  acetic  anhydride 
into  6  :  6* -dickloro-I  :  V- dimethyl -2  :  2'-streptomono- 
vinylenethiocyanine  iodide , 

q  a  9  io  q 

CeH4<f>&CH:0H«GH:C<f>C6H„  decomp,  above 

AlirfT-X  •••••••■  Alk-N 

270°.  5  :  o' -Dichloro-l  :  V-dimeihyl-2  ;  2/-streptomomo» 
vinylenethiocyan ine  iodide,  decomp.  286°;  6:6'-dL 
methoxy-l :  V  -dimethyl-2  :  2'- strep tomonovinylemthio- 


cyamine  perchlorate ,  decomp,  about  290° ;  5  :  o'-di- 
bromo  - 1  :  V- dimethyl  -  2  :  2'-  streptowm?maf nyZenettto- 
cyanine  iodide f  decomp.  280°,  and  o  :  of -dichloro- 
1  ;  1'  :  7  :  7* -tetrametJiyl-2  :  2* -stveptomonovinylenethio- 
cyanine  iodide ,  m.  p.  243  °,  are  similarly  prepared.  The 
absorption  curves  of  the  new  thiocyanines  resemble 
closely  that  of  thiazole-purple ;  in  the  visible  spectrum 
they  give  a  pronounced  band  which  exhibits  two  sharp 
maxima  for  thin  layers,  the  most  persistent  of  which 
lies  towards  greater  wave-length.  The  influence  of 
substituents  is  in  the  same  sense  with  thiocyanines  and 
the  simplest  6freptomonovinylenetliioflaviiies,  although 
not  so  marked  with  the  latter  substances,  which  give  a 
single,  relatively  broad,  non-resolvable  band  in  the 
visible  spectrum.  H.  Wren. 


1  : 3  :  4-Oxdiazines.  II.  J.  van  Alp  hen  (Rec. 
tray.  chimM  1928,  47,  909—919;  cf.  this  vol.,  780}.— 
o-Keto-1  :  3  :  4-oxdiazines  are  obtained  by  the  action 
of  chloroaeefcyl  chloride  on  P-acylphenylhydrazines  and 
subsequent  elimination  of  1  mol.  of  hydrogen  chloride 
from  the  Intermediate  x-ehloroacetyl  derivatives  by 
treatment  with  anhydrous  potassium  carbonate  in 

acetone  :  9®*^  HO-CR  __  0-<3R  pp 

CO-NPh-N  CONPlrN  ‘  ? 

a -chhroacetyl  -  j3  - acetylphenylhydrazine ,  m .  p .  131°, 

affords  tP-o-keio-4:-phenyl-2-meihyl-\  :  3  ;  4-axdiazine, 
m*  p.  05 u ;  a-bromoacelyl-  8 -imbutyrylph e n ylhyd razine 
yields  X~-o-keto-4 -phenyl -2 -mopropyl- 1  :  3  ;  i-oxdmzhm} 


m.  p,  40°,  and  fidmizoyl-x-chloroacetylphenyUiydrazine, 
m.  p.  198°,  gives  A2-54:e£o-2  :  i-diphenyl- 1  :  3  : 4- 
oxdtazine,  m,  p.  98°,  either  by  treatment  with  potass¬ 
ium  carbonate  or  by  the  action  of  concentrated 
ammonia  solution.  The  methyl  and  isopropyl 
derivatives  are  hydrolysed  by  aqueous-alcoholic 
sulphuric  acid  to  phenylhydrazine  and  p-^obutyryl- 
phenylhydrazine,  respectively,  whilst  the  diphenyl 
derivative  is  unaffected.  This  last  compound  is 
soluble  in  sodium  hydroxide  solution,  reacting  in  its 
enol  form. 

a  -  N  -  Phenylaminoacetyl  -  p  -  aeelylphenylhydrazin e , 
m.  p.  140°,  is  hydrolysed  by  aqueous-alcoholic 
sulphuric  acid  to  a-N -phenylaminoacelylphenylhydr- 
azine,  m.  p.  157°  {benzylidene  derivative,  m.  p.  194*5LS). 
g~ Benzoyl-  a-N  - phenylaminoacetylphenylliydrazine  has 
m.  p.  159°.  *  "  H.  Burton. 

Catalytic  dehydrogenation  of  nicotine.  J.  P. 
Wibaut  and  J.  Overiioff  (Rec,  trav.  chim.,  1928, 
47,  935— 939) —Wien  nicotine  is  passed  over  platin¬ 
ised  asbestos  at  320—350°  a  72 — 73%  yield  of 
A"-methyl-2-(3hpyridyl)pyiTole  [picrate,  m.  p.  16S — 
169°  (lit,  163—164°)]  is  obtained.  H.  Burton. 

Alkaloids  of  llyoscyamus  reiiculatiiSj  L.  R,  A. 
Konovalova  and  O.  J.  Magidsgn  (Arch.  Pharm,, 
1928,  266,  449— 452).— The  root  contains  about  1% 
of  5-tetramethyldiaminobutane,  b.  p.  166—167° 
{pier ate,  m.  p.  iOS — 200° ;  chlowaurale,  m.  p,  200— 
205°;  chloroplatinate,  m.  p.  224°),  identical  with  that 
isolated  by  Willstatter  and  Heubner,  (A.,  1907,  i, 
959)  from  H,  muiicus,  and  a  trace  of  hyoscy  amine. 
No  volatile,  nitrogenous  bases  are  present  in  H. 
pusillus ,  Datura  violaceum,  D,  stramonium,  and 
mandragora.  S.  Coffey. 

Chloroarsinosoquinine.  III.  *  10  lED  1*^ 

(Ber.,  1928,  61,  [B],  2106—2108 ;  cf.  A.,  1927,  265},— 
Dissolution  of  well-dried  dehydroquinine  in  an  excess  of 
warm  arsenic  trichloride  and  preservation  of  the  solu¬ 
tion  at  the  atmospheric  temperature  for  about  6  months 
leads  to  the  production  of  chloroarsinosodiqumim, 
(C20H22O2N2)2iiCl,  distinguished  from  chloroarsinoso¬ 
quinine  by  Its  solubility  in  warm  nitrobenzene.  The 
sulphate  of  chloroarsinosoquinine  is  converted  ^  by 
sodium  sulphite  into  chloroarsinosodiqu in i ne  sulphite, 

H.  Wren. 

Tests  for  morphine  and  related  alkaloids. 
Cl  C,  Pulton  (J.  Lab.  Clin.  Med.,  1928,  13,  750— 
762).— The  a  iodic  acid-peroxide  ”  test  for  morphine 
is  described ;  the  Pcllagri  test  is  improved.  Tests  are 
based  on  the  formation  of  a  dehydration  product- 
obtained  by  heating  the  alkaloid  with  concentrated 
sulphuric  acid  at  40—50°.  Chemical  Abstracts. 

Cresolarsmic  acids.  (X  Finzi  (Atti  II  Cong. 
Naz.  Chim,  Pura  AppL,  1926,  1302—1311;  Chcm. 
Zentr.,  1928,  i,  2173— 2174),— Four  new  cresol- 
arsinic  acids  are  added  to  the  four  out  of  ten  already 
known ;  Christiansen’s  compound  (A.,  1923,  i,  500) 
is  6-hydroxy*2-methylphenylarsinic  acid,  not  2- 
h3Tdroxy-4-methylphenylarsIrdc  acid.  Bart's  method 
was  employed  for  2-hydroxy-3~methyl-  and  2- 
hydroxy-5-methyl-phenylarsinic  acid  with  limited 
success ;  generally  the  diazotised  aminomcthylxihenyl- 
arsinic  acid  was  heated.  The  following  compounds 
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are  described  :  2-hydroxy-3-methylphen3darsinie  acid, 
m.  p,  (slow  heating,  froth)  200 — 205° ,  (rapid  heating) 
205° ;  3-hydroxy-4-methylphenylarsinie  acid,  m.  p. 
174 — 175°  ( %-ni%ro- derivative,  m.  p.  237°  [decomp,]); 
2-hydroxy-4-methylphenylarsinic  acid,  m.  p.  (rapid 
heating)  125°  ( \-mtro- derivative,  m,  p,  193°,  sinters 
120°);  2-hydroxy-5-methylphenylarsinic  acid, 
softens  at  90 — 100° ;  after  solidifying,  m.  p.  218° 
(frothing) ;  5-hydroxy-2-methylphenylarsinic  acid, 
m,  p.  184—185°  (frothing);  3  :  3 '-di hydroxy-4  :  4'- 
dimethylarsenobenzene,  m.  p.  192—197°;  2 : 2'- 

di hydroxy  -  4  :  4'  -  dimethylarsenobenzene,  decomp. 
108—110°;  (?)-dinitro-derivative,  m.  p.  191° (decomp.). 

A.  A.  Eldridge. 

Preparation  of  4-chaulmoogrylaminobenzene- 
arsinic  acid.  M.  M.  Dewar  (U.S.  Pub.  Health 
Service  Bull.,  1927,  No,  168, 3 1 — 32 ) . — 4- Chauhnoogryl - 
am inobenzenears inic  acid ,  from  chauhnoogryl  chloride 
and  arsanilic  acid,  decomposes  at  230°, 

Chemical  Abstracts, 

Manufacture  of  new  substituted  5  :  5'-[di]acyl- 
amid o-4  :  4'-diliydroxyarsenobenzenes.  I.  G. 
Farbenind.  A.-G. — See  B.,  1928,  837, 

Friedel  and  Crafts1  reaction  and  the  organo- 
metallic  compounds  of  aluminium.  P.  Leone 
(Atti  II  Cong,  Naz.  Chim.  Pura  Appl.,  1926,  1332 — 
1337;  Chem.  Zentr.,  1928,  i,  2174).— The  view  that 
organ  o- metallic  compounds  arc  formed  on  admixture 
of  aromatic  hydrocarbons  and  aluminium  chloride  is 
supported ;  the  position  of  equilibrium  is,  however, 
far  to  one  side,  so  that  only  traces  are  formed. 
Aluminium  phenyl  iodide  reacts  with  alkyl  iodides 
forming  benzene  homologues ;  methyl  iodide  yields 
benzene,  toluene,  and  xylene,  ethyl  iodide  yields 
benzene,  ethylbenzene,  diethyl  benzene,  and  higher 
homologues,  propyl  iodide  yields  isopropylbenzene 
(not  propylbenzene),  whilst  isoamyl  iodide  yields 
small  quantities  of  isoamylbenzene.  Ketone  synthesis 
cannot,  however,  be  effected  with  aluminium  organic 
compounds.  A.  A.  Eldridge. 

Structure  of  silk  fibroin,  E.  Abderhalden  and 
H.  Matin  (Z.  physiol.  Chem.,  1928, 178,  253—275).— 
Silk  fibroin  dissolved  in  50%  lithium  bromide  solution 
was  treated  with  bromine  in  chloroform,  and  thus 
separated  into  a  soluble  and  an  insoluble  portion. 
The  two  products  were  hydrolysed.  In  the  insoluble 
portion,  which  had  taken  up  bromine,  were  found 
glycine,  alanine,  serine,  and  2  : 5-dibromotyrosine. 
The  smaller  soluble  portion  contained  glycine  and 
probably  alanine  and  serine.  Silk  fibroin  in  50% 
lithium  bromide  was  exposed  for  varying  lengths  of 
time  to  jY-alkali.  The  quantity  of  bromine  absorbed 
was  fairly  constant,  but  the  amount  of  precipitate 
varied  with  the  time  of  alkali  action. 

The  breakdown  of  the  protein  by  alkali  was  very 
rapid.  Untreated  and  treated  silk  fibroin  was  stable 
to  pepsin ;  it  was  hydrolysed  by  mixed  pancreatic 
enzymes.  The  fibroin  is  probably  partly  broken 
down  on  dissolution  in  lithium  bromide. 

J.  H.  Birkinshaw. 

Structure  of  proteins.  E.  Abderhalden  and 
W.  Kroner  (Z.  physiol.  Chem.,  1928,  178,  276 — 
290). — An  attempt  was  made  to  find  a  general 
method  for  the  isolation  of  the  polypeptide  break¬ 


down  products  of  proteins.  Benzoylation  of  the 
esters  followed  by  high -vacuum  distillation  led  to 
decomposition  except  in  the  ease  of  benzoyWL 
leueylglyeine  ethyl  ester.  An  attempted  fraction¬ 
ation  of  the  benzoylated  polypeptide  esters  from 
caseinogen  by  means  of  solvents  was  no  more  success¬ 
ful.  A  separation  was  finally  attained  by  repeated 
precipitation  of  the  butyl  alcohol  extract  with  much 
water.  A  solid  product  was  obtained  which  on 
hydrolysis  gave  benzoyl-leucine  and  glutamic  acid 
in  theoretical  yield.  J.  H.  Birkinshaw. 

Treatment  of  dipeptide  or  peptone  with  sugar, 
hexosediphosphate,  and  methylglyoxal.  C.  Neu- 
berg  and  M.  Kobel  (Biochem.  Z.,  1928,  200,  459 — 
467). — Small  changes  in  optical  rotation  are  obtained 
on  mixing  ala nyl alanine  or  silk  fibroin  peptone  with 
solutions  of  dextrose,  laevulose,  or  methylglyoxal. 
Mixing  magnesium  h exosediph osph ate  with  alanyl- 
alanine  gave  practically  no  change  of  rotation. 

P.  W.  Clutterbuck, 

Degradation  of  gelatin  and  gelatine-peptone 
with  acetic  anhydride.  Isolation  of  associated 
polypeptides.  A.  Fodor  and  C.  Epstein  (Bio¬ 
chem.  Z.,  1928,  200,  211 — 222). — The  various  fractions 
obtained  in  the  author’s  previous  work  with  gelatin 
(this  vol.,  435)  have  been  analysed  and  the  observ¬ 
ations  extended  to  gelatin-peptone. 

P.  W.  Clutterbuck. 

Degradation  of  gelatin  by  glycerol  under 
various  conditions.  Isolation  of  a  nonrcolloidal 
intermediate  product  liydrolysahle  by  pepsin. 
A.  Fodor  and  B%  Schoenfeld  (Biochem.  Z.,  1928, 
200,  223 — 235). — Gelatin  is  converted  by  glycerol 
at  130°  into  a  product,  soluble  in  water  and  insoluble 
in  alcohol,  which  gives  the  biuret  and  ninhydrin 
reactions,  which  has  the  same  mol.  wt.  (406)  as 
gelatin-peptone  (400),  which  gives  the  same  value 
(2/3)  for  the  ratio  “  amino-N /total-N,”  and  is  hydro¬ 
lysed  by  both  pepsin  and  trypsin.  The  process 
is  carried  much  further  by  heating  at  1 80°,  and 
fractionation  of  the  product  indicates  the  formation 
of  lower  polypeptide  anhydrides. 

P.  W.  Clutterbuck. 

Products  of  hydrolysis  of  proteins.  J.  Till¬ 
mans,  P.  Hirsoh,  and  F.  Strache  (Biochem.  Z., 
1928,  199,  399—433;  cf.  this  vol.,  436). — The 
apparent  dissociation  constants  (cf.  Bjerrum,  A.,  1923, 
i3  444)  of  various  di-  and  tri- peptides  and  of  asparagine 
have  been  determined  electrometric  ally ;  the  values 
obtained  both  for  acid  and  basic  constants  are  greater 
than  those  obtained  in  the  same  way  for  simple 
amino-acids,  those  for  tripeptides  being  a  little 
greater  than  those  for  dipeptides.  Both  acidic  and 
basic  groups  become  progressively  stronger  as  the 
length  of  the  peptide  chain  increases,  but  the  strength 
does  not  increase  indefinitely.  The  simple  diketo- 
piperazines,  whether  in  strongly  acid  or  strongly 
alkaline  solutions,  do  not  combine  with  alkali  or 
acid.  Asparagine  in  strongly  acid  solution  acts  as 
if  it  has  only  one  basic  group.  The  hydrolysis  of 
proteins  with  sodium  hydroxide  proceeds  at  first 
rapidly,  then  much  more  slowly,  probably  because 
some  parts  of  the  protein  molecule  are  much  more 
readily  attacked  than  others.  These  facts  strengthen 
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the  formerly  expressed  opinion  favouring  the  ring 
structure  of  proteins.  For  characterising  and  identify¬ 
ing  the  various  proteins  it  is  better  to  hydrolyse 
for  4  hrs.  at  100°  with  0-5A7-sodium  hydroxide  or 
for  24  hrs.  at  100°  with  0*517- hydrochloric  acid  than 
to  use  the  methods  of  hydrolysis  formerly  employed. 
The  curves  of  molecular  binding  power  ”  of  the 
chief  proteins  found  in  foods  have  been  plotted. 
These  curves  show  that,  in  this  connexion,  there  are 
no  great  differences  between  the  various  proteins. 
Such  differences  as  are  found  appear  gradually  in 
passing  through  the  series  of  proteins.  A  process  is 
described  by  means  of  which,  from  the  curve  of 
“  molecular  binding  power  ”  of  a  mixture,  the 
amounts  of  the  separate  constituents  can  be  deduced, 
provided  that  the  dissociation  constants  of  the 
separate  constituents  are  known.  From  such  curves 
it  is  evident  that,  in  the  hydrolysates,  a  considerable 
part  of  the  nitrogen  present  occurs  in  an  £C  acidimet- 
rically  inactive  ”  form.  Since  the  products  of 
alkaline  hydrolysis  when  afterwards  treated  with  acid 
exhibit  decreasing  %4  molecular  binding  powers,”  it 
is  possible  that  diketopiperazines  may  undergo 
keto-enol  transformations .  W.  McCartney, 

Compounds  of  albumin  and  metallic  salts.  H. 
Bechhold  (Biochem.  Z.,  1928,  199,  451—458).— 
Methods  of  washing- out  and  of  differential  ultra- 
filtration  have  been  applied  to  the  study  of  mixtures 
of  solutions  of  albumin  with  solutions  of  salts  of 
heavy  metals.  It  is  probable  that  the  complex  com¬ 
pound  of  albumin  and  the  chlorides  of  calcium, 
strontium,  or  barium  is  decomposed  during  the  wash¬ 
ing-out  process,  for  these  chlorides  are  completely 
removed  from  the  albumin.  Salts  of  nickel  and  of 
cobalt  are  also  completely  removed,  but  neither 
anion  nor  cation  is  removed,  under  the  same  conditions, 
from  albumin  solutions  treated  with  the  chlorides  of 
zinc,  aluminium,  chromium,  or  iron  (ferric)  and,  in 
the  case  of  the  first  three  of  these  metals,  a  constant 
ratio  of  albumin  to  metallic  salt  is  found.  It  is  not 
probable,  however,  that  this  constant  ratio  is  due 
to  the  formation  of  actual  chemical  compounds. 
The  product  of  interaction  of  ferric  chloride  and 
albumin  (Liquor  ferri  albuminati)  is  a  hydrosol  of 
iron  oxide  dispersed  in  an  exceedingly  fine  condition 
in  albumin.  Gold  chloride  closely  resembles  ferric 
chloride  in  its  behaviour  with  albumin,  but  silver, 
in  the  form  of  silver  nitrate,  seems  to  form  a  water- 
soluble  undissociated  silver-albumin  (1  :  5200)  com¬ 
pound.  These  compounds  are  all  soluble  in  water 
and,  in  aqueous  solution,  are  hydrolytically  or 
electrolytically  dissociated.  If  the  metal  forms  an 
insoluble  hydroxide  this  may  remain  with  the  albumin 
after  the  washing-out,  so  forming  an  apparent  com¬ 
pound  containing  metal  and  albumin  in  constant 
proportions.  W.  McCartney. 

Investigation  ol  solutions  containing  albumin 
and  metallic  salts  by  the  washing-out  method. 
BL  Sohorn  (Biochem.  ZM  1928,  199,  459—467  ;  cf, 
preceding  abstract), — A  method  for  the  preparation, 
by  electro-ultra-filtration,  of  egg-albumin  free  from 
electrolytes  is  described.  The  existence  of  the  lower 
zone  of  precipitation  of  albumin  by  salts  of  heavy 
metals  is  due  to  the  presence  in  the  albumin  of 


calcium  salts  :  in  albumin  free  from  calcium  this 
zone  is  absent.  Water-soluble  compounds  of  albumin 
with  silver,  zinc,  chromium,  and  aluminium  or  then- 
salts  can  be  prepared.  In  these  compounds  the 
ratio  of  metal  to  albumin  is  1  :  5100  to  1  :  5200.  The 
reaction  between  ferric  chloride  and  albumin  is  quite 
different  from  that  between  the  salts  of  the  other 
metals  and  albumin,  the  difference  apparently  being 
due  to  complications  caused  by  hydrolysis. 

W.  McCartney. 

Equilibria  between  albumin  and  metallic  salts 
(silver  nitrate,  ferric  chloride,  gold  chloride). 
E.  Heymann  and  F,  Oppenheimer  (Biochem.  Z., 
1928,  199,  468— 497 ;  cf,  preceding  abstracts). — 
In  solutions  containing  metallic  salts  and  albumin 
in  different  proportions  the  amount  of  uncombined 
metallic  salt  which  is  in  equilibrium  with  the  com¬ 
pound  of  metallic  salt  and  protein  has  been  deter¬ 
mined  by  analysis  of  the  intermicellar  liquid,  and  the 
curves  of  combination  of  silver  nitrate,  ferric  chloride, 
and  gold  chloride  with  highly -purified  albumin  have 
been  studied.  The  maximum  amounts  of  combined 
silver  nitrate  and  ferric  chloride  are  independent  of 
the  absolute  concentrations  of  the  albumin  and  of  the 
salt,  but  the  maximum  for  ferric  chloride  is  greater 
than  that  for  silver  nitrate.  With  silver  nitrate,  in 
mixtures  in  all  proportions,  cations  and  anions  arc 
combined  with  albumin  in  equivalent  amounts, 
whereas  with  ferric  chloride  this  occurs  only  when  the 
ratio  is  high.  When  the  ratio  is  lowr  more  iron  than 
chlorine  is  combined,  and  for  gold  chloride  analogous 
results  are  found.  The  ways  in  which  the  metallic 
salts  may  be  combined  with  albumin  are  discussed 
and  the  existence  of  molecular  compounds  is  assumed, 
although  the  possible  formation  of  adsorption  com¬ 
pounds  is  not  denied.  W.  McCartney, 

Bromine  uptake  of  caseinogen  and  of  caseino- 
gen  keratin  hydrolysates,  F.  Lieben  and  R, 
Muller  (Biochem.  Z.,  1928,  197,  119— 135),— When 
caseinogen  is  treated  with  a  large  excess  of  bromine 
or  of  bromine  in  aqueous  or  alkaline  solution  5—6% 
of  bromine  is  adsorbed.  Tyrosine,  histidine,  and 
cystine  are  chiefly  responsible  for  the  bromine  con¬ 
sumption  of  protein  hydrolysates,  and  take  up, 
respectively,  per  mol,  4,  4,  and  10  atoms  of  bromine, 
both  when  treated  separately  and  when  present 
together.  Large  amounts  of  bromine  partly  oxidise 
tyrosine  and  produce  melanin.  Further,  tyrosine 
and  cystine  react  rapidly  with  bromine,  whilst 
histidine  reacts  slowly,  and  hence,  according  to  the 
amount  of  bromine  added  and  to  the  duration  of 
the  experiment,  the  uptake  of  bromine  may  deviate 
from  the  requirements  of  the  three  acids.  The 
distribution  of  bromine  in  protein  hydrolysates  was 
investigated  by  means  of  phosphotungstie  acid 
precipitation.  Histidine  which  has  reacted  with 
bromine  is  no  longer  precipitated  by  this  acid.  In 
the  case  of  keratin  there  is  increased  bromine  uptake 
after  reduction  of  the  hydrolysate,  corresponding  with 
the  conversion  of  1  mol.  of  cystine  into  2  mols,  of 
cysteine.  Nascent  iodine  reacts  only  to  a  slight  extent 
with  protein  hydrolysates.  W.  McCartney. 

Effect  of  X-rays  on  tyrosine  and  cystine.  W. 
Stenstrom  and  A.  Lohmann  (J.  Biol.  Chern.,  1928, 


79,  673 — 678). — Tyrosine  in  dilute  solution  (0*01%  or 
less)  is  decomposed  to  a  considerable  extent  by 
exposure  to  X-rays ;  cystine  is  not  affected. 

0.  R.  Harington. 

Determination  of  tyrosine  in  proteins,  M,  T. 
Hanke  (J.  Biol.  Chem.,  1928,  79,  587— 609).— The 
value  of  the  author's  method  (A.,  1926,  633)  for  the 
determination  of  tyrosine  in  protein  hydrolysates  is 
confirmed,  although  the  values  then  obtained  were 
0*3—' 0*6%  low  on  account  of  loss  of  tyrosine  with 
the  silver  precipitate  of  histidine ;  it  is  better  to 
precipitate  the  tyrosine  directly  from  the  hydrolysis 
mixture  by  the  author's  method  and  then  to  deter¬ 
mine  it  by  the  method  of  Folin  and  Ciocalteu  (A., 
1927,  892).  The  criticisms  of  Looney  (A,,  1926,  1050) 
are  answered  on  the  ground  that  lie  employed  too 
much  tyrosine.  Slight  variations  were  observed  in 
the  tyrosine  content  of  different  samples  of  the  same 
protein,  according  to  the  age  and  the  method  of 
drying  of  the  sample.  C.  R.  Harington. 

Micro -determination  of  halogens  and  sulphur 
in  organic  substances,  especially  chromium 
compounds,  F.  Hein,  K.  Boyer,  and  K.  Klar  (Z. 
anal.  Chem.,  1928,  75,  161— 164).— For  the  micro¬ 
determination  of  halogens  20  mg.  of  substance  and 
0*18  g.  of  sucrose  are  intimately  mixed  with  2—2*5  g. 
of  sodium  peroxide  in  a  Pringslieim  crucible  and 
covered  with  2  g.  of  sodium  peroxide,  and  the  mixture 
is  ignited  by  a  hot  wire  etc.  The  heated  and  filtered 
solution  of  the  mass  is  acidified  with  nitric  acid  and 
heated  with  sulphurous  acid,  and  hydrogen  peroxide 
solution,  followed  by  nitric  acid,  is  added.  After 
dilution,  an  excess  of  0s022\r~ silver  nitrate  solution 
and  a  few  c.c.  of  ether  are  added  and  the  excess  of 
silver  is  titrated  with  OG2Ar~ thiocyanate  solution, 
using  iron  alum  as  indicator. 

For  the  determination  of  sulphur  the  alkaline 
solution  is  acidified  with  hydrochloric  acid  and 


chromate  reduced  by  heating  with  alcohol  and 
sodium  nitrite.  The  resulting  solution  and  a  faintly 
ammoniaeal  solution  of  barium  chloride  are  added 
through  capillary  tubes  to  a  boiling  solution  of 
ammonia,  which  is  afterwards  acidified  with  hydro¬ 
chloric  acid.  J.  S.  Carter. 

Determination  of  sulphur  in  organic  corn- 
pounds.  E.  A.  Smith  and  J,  W.  Bain  (Canadian 
Chem.  Met.,  1928,  12,  287 — 288), — The  sulphur 
content  of  samples  of  barium  lignosulphonate  was 
determined  by  the  following  five  methods  :  Eschka’s 
method,  fusion  with  sodium  peroxide  followed  by 
gravimetric  determination  of  sulphate,  Klasoirs 
method  in  which  the  oxidation  is  carried  out  by  the 
fumes  from  asbestos  soaked  in  nitric  acid  in  a  com¬ 
bustion  tube,  Apitzsch’s  method  using  platinum 
gauze  and  oxygen,  and  Darius'  method.  The  most 
consistent  and  highest  results  were  obtained  by 
Darius’  method,  which  was  closely  approached  by 
Apitzsch’s  method.  Losses  evidently  occurred  in 
the  other  methods,  which  gave  very  variable  results. 

C.  Inwm. 

Colour  reactions  of  the  bile  acids.  L.  Ctjny 
(J.  Pharm.  Cliim.,  1928,  [viii],  8,  358— 364),— Seven 
colour  reactions  of  the  bile  acids  have  been  applied  to 
each  of  the  following  substances  :  cholic,  deoxy cholic, 
anthropodeoxycholie,  hyoglycodeoxy cholic  acids  and 
the  sodium  salts  of  hyoglycodeoxycholie  and  hyocholic 
acids.  In  each  reaction  only  cholic  acid  gave  an 
intense  colour  and  these  colours  have  been  spectro¬ 
scopically  examined.  It  is  concluded  that  the  colour 
reactions  of  the  bile  acids  are  due  mainly  to  cholic 
acid,  the  accompanying  acids  having  only  a  weak 
effect,  and  as  the  salts  of  cholic  acid  predominate 
in  the  human  bile,  these  colour  reactions  still  maintain 
their  importance,  but  the  presence  of  the  related 
compounds  should  not  be  forgotten. 

E.  H.  Sharples, 
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Modifications  of  the  Haldane  gas-analysis 
apparatus.  V.  du  Vigneaud  (J.  Lab.  Clin.  Med,, 
1927, 13,  175—180). 

Apparatus  for  the  continuous  recording  of  the 
oxygen  consumption  of  small  animals.  A.  N. 
Richards  and  L.  W.  Oollison  (J.  Physiol,  1928, 
66,  299 — 306). — The  animal  is  placed  in  a  closed 
chamber  and  the  carbon  dioxide  and  water  which 
it  produces  are  absorbed  by  soda-lime.  Oxygen  is 
bubbled  in  through  paraffin  oil  to  keep  the  pressure 
constant  in  the  chamber.  The  oxygen  consumption 
is  determined  and  recorded  automatically  from  the 
rate  of  formation  of  the  bubbles.  B.  A.  Eagles. 

Effects  of  breathing  carbon  dioxide  and  oxygen 
mixtures  on  the  carbon  dioxide  and  oxygen 
tensions  in  the  tissues.  J.  A.  Campbell  (J. 
Physiol.,- 1928,  60,  Proc.  Physiol.  Soc.,  i — ii). — The 
presence  of  carbon  dioxide  in  no  way  prevents  the 
entry  of  oxygen  into  the  tissues.  B.  A.  Eagles. 

Influence  of  disodium  hydrogen  phosphate  on 
gaseous  exchange.  E,  Schmtttzler  (Biochem.  Z,, 
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1928,  200,  407 — 413). — The  effect  of  addition  of 
phosphate  to  a  carbohydrate  diet  in  decreasing  the 
respiratory  quotient  of  rats  and,  to  a  diet  of  meat, 
in  greatly  reducing  its  specific  dynamic  action  (Abelin, 
A.,  1926,  539;  1927,  276)  could  not  be  confirmed 
with  dogs.  Addition  of  phosphate  to  a  carbohydrate 
diet  caused  the  R.Q.  to  increase  somewhat  more 
slowly  at  first,  but  after  1  hr.  it  attained  the  same 
value  as  the  control,  whilst  addition  of  phosphate 
to  a  diet  of  meat  caused  the  specific  dynamic  action 
of  the  meat  to  be  slightly  increased,  but  the  increase 
was  within  experimental  error. 

P.  W.  Clxjtterbuck. 

Oxygen  capacity  of  haemoglobin.  M.  Abeloos, 
J.  Baroroet,  N.  Cordero,  T.  R,  Harrison,  and 
J.  Sendroy  (J.  Physiol,  1928,  66,  262 — 266).— 1 The 
blood-gas  pump  and  the  Van  Slyke  constant-volume 
apparatus  give  concordant  values,  both  for  nitrogen 
and  oxygen,  in  the  analysis  of  haemoglobin  solutions. 

B.  A.  Eagles. 

Combination  of  carbon  dioxide  in  blood.  I. 
Velocity  of  dehydration  and  hydration  of  carbonic 


BRITISH  CHEMICAL  ABSTRACTS, — A. 


acid  components  of  blood,  II,  Detection  of 
quickly  reacting,  fixed  carbon  dioxide  in  haemo¬ 
globin,  III,  Detection  of  a  haemoglobin-carbon 
dioxide  complex  in  solutions  of  carbon  dioxide 
and  haemoglobin*  IV.  Carbon  dioxide  com¬ 
bining  power  of  reduced  and  oxy “haemoglobin, 
V,  Physiology  of  carbhaemoglobin,  0,  M. 
H enriqtjes  (Biochem.  Z,,  1928,  200,  1—4,  5—9, 
10—17,  18—21,  22—24), — L  The  carbon  dioxide 
exchange  in  the  lungs  cannot  be  explained  as  a 
simple  dehydration  of  carbonic  acid,  since  this  process 
proceeds  much  too  slowly, 

II.  Part  of  the  carbon  dioxide  of  blood  is  com¬ 
bined  with  haemoglobin  and  this  part  is  liberated 
much  more  readily  than  that  combined  as  hydrogen 
carbonate. 

III.  The  presence  of  <c  carbhaemoglobin  ,J  in  solu¬ 
tions  of  haemoglobin  and  carbon  dioxide  is  detected 
by  determining  amounts  of  hydrogen  carbonate  and 
of  free  and  total  carbon  dioxide. 

IV.  Up  to  pressures  of  about  100  mm,,  reduced 
hemoglobin  unites  with  much  more  carbon  dioxide 
than  dobs  oxyhemoglobin,  but  at  higher  pressures 
the  amounts  become  equal. 

V.  Exchange  of  carbon  dioxide  proceeds  in  terms 

of  the  carbhaemoglobin  content  of  the  blood,  and  the 
hydrogen  carbonate  and  carbonic  acid  play  only  a 
subsidiary  role  in  respiration  similar  to  that  of  the 
chlorine  ion.  P.  W.  Clutterbuck. 

Gas  and  electrolyte  equilibria  in  blood.  XIV. 
Base  bound  by  serum-albumin  and  -globulin, 
D.  I).  Van  Slyke,  A,  B.  Hastings,  A,  Hiller,  and 
J.  Sendboy,  jun.  (J.  Biol.  Chem.,  1928,  79,  769 — 
780). — Over  the  range  pH  6*8— 7*8  the  relationship 
between  the  pB  and  the  base  bound  by  protein  is 
linear  for  serum-albumin  and  -globulin,  the  numerical 
value  of  the  milliequi valent s  of  base  per  g.  of  protein- 
nitrogen  being  0*78  (pn  5*16)  in  the  first  case  and 
0*48  (pn  4*89)  In  the  second.  C.  R.  Harington, 

Gas  and  electrolyte  equilibria  in  blood,  XV. 
Line  charts  for  graphic  calculations.  D.  D,  Van 
Slyke  and  J,  Sendroy,  jun.  (J.  Biol.  Chem.,  1928, 
793  781— 798},— Nomographic  charts,  based  on  data 
previously  obtained,  are  given  for  the  application 
of  the  Henderson-Hasselbalch  equation  to  blood- 
plasma,  and  for  the  calculation  of  the  factor  for 
conversion  of  whole  blood  carbon  dioxide  into  carbon 
dioxide  of  serum  or  plasma.  C.  R.  Harington. 

Colloid-chemistry  of  haemoglobin.  II.  B. 

Jirgensons  (Biochem,  Z,}  1928,  200,  331—338).— 
The  effect  of  organic  substances  on  the  spectrum 
and  on  the  colloidal  stability  of  oxyhemoglobin  (this 
voh,  537)  is,  due  to  the  capillary  activity  of  these 
substances.  Inorganic  salts  alone  have  no  such 
influence,  but  the  effect  of  organic  substances  is 
intensified  by  the  presence  of  salts.  Thus  with  salts 
and  alcohol  the  bands  are  displaced  towards  the 
violet  and  the  spectrum  of  cathsemoglobin  Is  obtained. 
With  small  concentrations  of  magnesium  chloride 
and  alcohol  almost  complete  coagulation  of  oxy¬ 
hemoglobin  sol  is  obtained,  but  if  both  are  in  high 
concentration  no  coagulation  occurs.  Rise  of  tem¬ 
perature  favours  both  precipitation  and  spectroscopic 
changes.  ‘  P.  W.  Clutterbuck. 


Basic  amino-acids  of  horse  haemoglobin, 
H,  B.  Vickery  and  C.  8.  Leavenworth  (J.  Biol 
Chem.,  1928,  79,  377 — 388). — From  crystalline  horse 
haemoglobin  there  have  been  isolated,  by  methods 
described  in  earlier  papers  (this  voL,  1121),  histidine 
7*64%,  arginine  3*32%,  and  lysine  8*10%. 

C.  R.  Harington, 

Globin  and  denatured  globin.  H.  F.  Holden 
and  M,  Freeman  (Austral  J.  Exp,  Biol,  1928,  5, 
213—222). — Details  are  given  for  the  preparation  of 
globin  from  haemoglobin.  By  titrating  a  given 
weight  of  haanatin  with  varying  quantities  of  globin 
solution  and  converting  the  meth hemoglobin  formed 
into  oxyb hemoglobin  it  is  calculated  that  the  chemical 
equivalent  of  globin  is  the  same  as  that  of  globin 
present  in  natural  oxy haemoglobin,  *  namely  about 
16,000.  Under  conditions  limited  by  the  concen¬ 
tration  of  reagents  suitable  for  the  optical  instru¬ 
ments  used,  a  weight  of  denatured  ox  globin  equal 
to  one  equivalent  weight  of  ox  globin  combines  with 
6  mols,  of  reduced  nsematin.  The  observation  of 
Wu  and  Lin  (ef.  A,,  1927,  688)  has  been  confirmed 
that  if  meth hemoglobin  was  converted  into  acid 
hsematin  and  globin  and  the  solution  neutralised  at 
once,  almost  all  the  acid  hsematin  is  reconverted’  into 
methseraoglobin,  whereas  in  the  case  of  oxyh hemo¬ 
globin  only  about  two  thirds  reconversion  takes 
place.  Oxyhemoglobin  is  decomposed  into  hsematin 
and  globin  more  slowly  and  at  a  lower  pR  than  is 
methaemoglohin.  Denatured  horse-  or  ox-globin  has 
a  much  higher  rotation  than  the  corresponding  native 
globin.  Denatured  globin  freshly  prepared  by  the 
Schulz  method  often  contains  a  small  amount  of 
globin,  W.  O.  Rermack. 

Photochemical  dissociation  of  iron-carbonyl 
compounds  (carbon  monoxide-haemochromogen, 
carbon  monoxide-f err o cysteine )  and  the  law  of 
photochemical  equivalence.  O.  Warburg  and  E, 
Megbxot  (Bioehem.  Z.#  1928,  200,  414^458).— 
Continuing  the  authors"  attempt  to  calculate  the 
absorption  spectrum  of  the  respiratory  enzyme  from 
the  photochemical  dissociation  of  its  carbonyl  com¬ 
pound  (cf.  A.,  1927,  1221 ;  this  voL,  537,  549,  851), 
a  considerable  amount  of  theoretical  and  experi¬ 
mental  work  is  described  in  which  are  investigated 
the  photochemical  dissociation  of  carbon  monoxide- 
hsemochromogen  and  of  carbon  nionoxide-ferro- 
cysteine  and  the  influence  of  the  pressure  of  carbon 
monoxide,  of  temperature,  and  of  wave-length 
thereon.  The  light  absorption  coefficients  of  these 
two  compounds  are  determined  and  the  validity  of 
Einstein's  law  is  tested  and  the  law  confirmed. 

B.  W.  Clutterbuck. 

Adsorption  by  erythrocytes.  I.  Adsorption 
of  alanine.  A.  Ktjltjugin  and  N.  Ivanovski 
(Biochem.  Z.,  1928,  200,  236—243).— Washed  ery¬ 
throcytes  of  cat,  dog,  and  ox  adsorb  an  amount  of 
alanine,  varying  with  its  concentration,  from  solu¬ 
tions,  the  process  being  concluded  in  30  min. 

P.  W.  Clutterbuck, 

Erythrocyte  as  a  colloidal  system.  III.  Per¬ 
meability  of  erythrocytes  to  electrolytes*  IV. 
Mechanism  of  haemolysis  in  hypotonic  solutions. 
A.  R  Konikov  (Zhur.  Exp.  Biol  Med.,  1928,  8, 


480 — 487,  488 — 501). — Erythrocytes  arc  permeable 
to  both  anions  and  cations  of  neutral  salts;  the 
ions  also  combine  with  the  cell  proteins,  particularly 
haemoglobin.  The  isoelectric  point  of  erythrocytes 
is  at  pu  6*8,  that  of  haemoglobin.  The  essential 
factor  in  haemolysis  is  the  osmotic  condition  of  the 
haemoglobin.  The  osmotic  resistance  increases  with 
the  alkalinity,  being  maximal  at  pH  9*0 ;  it  depends 
on  the  inner  state  of  the  erythrocyte.  The  ery¬ 
throcyte  is  regarded  as  a  two -gel  system  consisting 
of  stroma  and  haemoglobin. 

Chemical  Abstracts, 

Occurrence  of  lipase  in  polymorphonuclear 
leucocytes,  W.  Fleisohmann  (Bioehem.  Z.,  1928, 
200,  25 — 28).— The  presence  of  lipase  is  detected  in 
the  polymorphonuclear  leucocytes  of  sterile  peritoneal 
exudates  (rabbit)  by  means  of  the  manometric  method 
of  Rona  and  Lasnitzki  (A.,  1926,  866), 

P,  W.  Clutters  tick. 

Micro-determination  of  the  pB  of  blood  using 
an  antimony  electrode*  R.  Brinkman  and  F.  J,  J. 
Buytenbyk  (Bioehem.  Z.,  1928,  199,  387 — 391), 
—By  means  of  an  antimony- coated  platinum  wire 
electrode  the  pK  of  blood  can  be  rapidly  determined 
with  sufficient  accuracy  for  clinical  purposes,  using 
very  small  amounts  of  blood,  W.  McCartney, 

Relation  of  pE  and  changes  in  the  buffer  value 
of  solutions  of  human  serum,  M.  Gex  (Compt. 
rend.  Soc.  Biol.,  1927,  37?  1564—1507  ;  Chem.  Zentr., 
1928,  i,  2267). — The  £(=Am/AjpH,  where  m  is  the 
amount  of  alkali  or  acid  added)-pn  curves  for  normal 
and  pathological  sera  and  egg-albumin  solutions, 
determined  with  the  antimony  electrode,  have  the 
same  general  character,  but  differ  in  the  nature  and 
position  of  the  maxima  and  minima.  Serum  is  a 
very  complex  system.  Often  the  minima  do  not 
correspond  with  the  principal  isoelectric  points, 

A,  A.  Eldridge, 

Comparative  determinations  of  proteins  in 
horse-serum.  D.  yon  Deseo  (Bioehem,  Z.,  1928, 
200,  126—134). — -The  micro-method  for  the  deter¬ 
mination  of  protein  of  Howe  (A.,  1922,  ii,  171,  172) 
in  which  the  proteins  arc  removed  by  precipitation 
with  sodium  sulphate  gives  results  agreeing  with 
those  obtained  by  the  gravimetric  method  after 
precipitation  with  saturated  ammonium  sulphate 
solution.  The  values  so  obtained  for  total  protein 
agree  with  those  obtained  by  Robertson’s  refraeto- 
metric  method  (A.,  1915,  ii,  853),  but  the  values  for 
the  albumin  and  globulin  fractions  do  not  agree  and 
Robertson’s  method  cannot  be  used  for  fractionation 
of  horse- serum,  P,  W.  Clutterbuor, 

Isolation  and  determination  of  serum-globulin 
by  means  of  electrodialysis,  L.  Reiner  and  H. 
Kopf  (Kolloid-Z.,  1928,  46,  99—107). — The  precipit¬ 
ation  of  globulin  during  electrodialysis  depends  on 
the  ratio  of  protective  matter  to  globulin  and  on  the 
alterations  of  hydrogen-ion  concentration  and  the 
velocity  of  removal  of  electrolytes.  Among  the  sub¬ 
stances  which  inhibit  coagulation  is  heparin,  which 
has  also  the  effect  of  displacing  the  isoelectric  point 
in  the  acid  direction.  Contrary  to  the  assertions  of 
Ettisch  and  Ewig,  membranes  coated  with  albumin 
are  found  to  serve  a  useful  purpose  in  electrodialysis. 
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The  existence  of  an  electrical  polarisation  in  colloid 
membranes  during  electrodialysis  is  discussed. 

E,  S,  Hedges. 

Determination  of  blood-calcium,  E.  M,  Wat¬ 
son  (J.  Lab.  Clin.  Med.,  1928,  13,  670— 671),— An 
apparatus  for  the  micro-titration  of  calcium  oxalate 
is  described.  Chemical  Abstracts. 

Serum-calcium  content  of  man,  J,  H.  Roe  and 
B,  S.  Kahn  (J.  Lab,  Clin.  Med.,  1928,  13,  762—763). 
— Values  varying  from  9*0  to  11*6  mg,  per  100  c.c. 
of  serum  (average  10*13  mg.)  were  obtained. 

Chemical  Abstracts. 

Copper  in  human  blood-serum.  H.  A,  Krebs 
(Klin.  Woch.,  1928,  7,  584 — 585;  Chem.  Zentr,, 
1928,  i,  2419).— A  mixture  of  the  fluid  with  cysteine 
and  sodium  pyrophosphate  buffer  is  shaken  with  air, 
the  oxygen  used  indicating  the  amount  of  copper 
present.  Human  blood-serum  contains  0*62—1-24 
(average  0*91)  X  HP3  mg.  per  c.c. ;  higher  values  are 
observed  in  pregnancy,  tuberculosis,  and  acute  infec¬ 
tions,  and  lower  values  in  kidney  disease. 

"A,  A.  Eldridge. 

Modification  of  the  MacLean~Van  Slyke 
method  for  the  determination  of  chloride  in 
Mood.  M,  I.  Hanna  (J.  Lab.  Clin,  Med.,  1928,  13, 
651 — 653). — The  diluted  oxalated  blood  (1  part  with 
7  parts  of  water)  is  shaken  with  10%  sodium  tungstate 
solution  (1  part)  and  0*66 N -sulphuric  acid  (1  part), 
and  filtered;  10  c.c.  of  the  filtrate  are  mixed  with 
10  c.c.  of  water  and  5  c.c.  of  Mj 29*35  silver  nitrate 
solution  and  filtered  after  5  min. ;  10  c.c.  of  the 
filtrate,  after  addition  of  2  c.c,  of  starch-citrate- 
nitrite  solution,  are  titrated  with  J//73T  potassium 
iodide  solution.  Chemical  Abstracts, 

Determination  of  plasma-chloride.  A,  E. 
Osterberc  and  E.  V.  Schmidt  (J,  Lab.  Clin,  Med., 
1927,  13,  172— 175).— The  plasma  (1  c.c.)  is  slowly 
mixed  with  nitric  acid  (1  :  3)  with  agitation,  so  that 
a  white,  flo  ecu  lent  precipitate  of  protein  is  obtained. 
N /35*46  silver  nitrate  solution  (5  c.c.)  is  added, 
followed  by  ferric  indicator,  and  the  excess  of  silver 
titrated  with  A/35-46  thiocyanate. 

Chemical  Abstracts. 

lodometric  micro-method  for  the  determin¬ 
ation  of  chloride.  S,  Prikladowizky  and  A.  Apol¬ 
lonov  (Bioehem.  Z.,  1928,  200,  135 — 144). — The 
chloride  is  precipitated  with  excess  of  silver  nitrate 
and  the  excess  determined  by  titration  in  acid  solution 
with  a  standard  iodine-iodide  solution,  using  starch  as 
indicator.  A  table  is  given  from  which  the  chloride 
is  read  off.  The  method  is  used  with  0*1  c.c.  of 
blood  or  plasma.  P.  W.  Clutters  tick. 

Determination  of  inorganic  phosphate  in  blood- 
serum*  S.  L.  Leiboff  (J,  Biol.  Chem.,  1928,  79, 
611— 619),— Proteins  are  removed  from  blood-serum 
with  trichloroacetic  acid ;  the  filtrate  is  neutralised, 
re -acidified  with  acetic  acid,  and  the  phosphate  pre¬ 
cipitated  as  uranyl  phosphate ;  the  washed  pre¬ 
cipitate  is  dissolved  in  20%  trichloroacetic  acid, 
treated  with  potassium  ferrocyanide,  and  the  result¬ 
ing  solution  compared  colorimetrically  with  one 
similarly  prepared  from  a  standard  phosphate  solu¬ 
tion.  The  error  of  the  method  is  ±2*5%. 

C.  R.  Harington. 
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Precipitation  ol  phosphorus  as  strychnine 
phosphomolybdate  (Embden's method).  Micro- 
determination  of  the  various  11  forms  fl  of  phos¬ 
phorus  in  blood  and  of  combined  phosphorus  in 
various  organic  substances.  J.  Roche  (Bull. 
Soc.  Chim.  bioL,  1928,  10,  1081— 1078).— The  solu¬ 
tion  (3  c.c.)  containing;  phosphate  ions  (about  0*02— 
0*15  mg.)  is  treated  with  a  10%  solution  of  ammonium 
molybdate  in  dilute  nitric  acid  and  an  equal  volume 
of  1%  strychnine  nitrate  in  a  centrifuge  tube  for 
40  min.  ill  ter  threefold  washing,  the  precipitate  is 
dissolved  in  0-025iY-sodiUm  hydroxide  solution  con- 
taming  phenolphthalein ,  The  boiling  solution  is  then 
neutralised  with  hydrochloric  acid  of  similar  normality, 
a  slight  excess  added  (0-5  c.c.).  and  finally  titrated 
again  with  sodium  hydroxide.  From  these  titres 
the  weight  of  phosphorus  may  be  calculated.  Blood 
is  first  laked  and  deproteinised  with  trichloroacetic 
acid  and  the  phosphorus  determined  in  the  filtrate. 
This  gives  the  14  free  phosphorus;  the  acid- 
soluble  ”  and  the  total  phosphorus  figures  are  obtained 
by  oxidising  respectively  the  above  filtrate  and  the 
original  sample  with  nitric  and  sulphuric  acids. 

G.  A.  C.  Gough. 

Determination  of  blood-bilirubin.  L.  Jen- 
drabs  in  and  A.  Gztkb  (Deut.  med.  Woch.,  1928, 
54,  430;  Ghem.  Zentr.,  1928,  i,  2192).— The  scrum 
or  plasma  (2  c.c.)  is  mixed  with  0*5  c.c.  of  50% 
sodium  caffeine  benzoate  and  1  c.c.  of  diazo- mixture, 
followed  in  5 — 10  min.  by  addition  of  6*7  c.c.  of  96% 
alcohol;  a  standard  wedge  is  used  for  comparison 
of  the  filtrate.  ~  A,  A.  Eldrtdge. 

Determination  of  cholesterol  in  blood.  D. 
Ac£l  (Dent.  med.  Woch.,  1928,  54,  431—433  ;  Ghem. 
Zentr.,  1928,  i,  2192).— Auteur ieth  and  Funk's  method 
is  simplified.  A.  A.  Eldridgke. 

Alcohol  content  of  blood  and  organs.  I,  P. 
Frabnokel  (Deut.  Z.  ges.  geriehtl.  Med.,  1928,  11, 
129—133 ;  Chem.  Zentr.,  "  1928,  i,  2102).— Intro- 
duotory.  A.  A.  Eldridge* 

Alcohol:  content  of  bio  organs.  II. 

H.  W.  Nicolai  (Deut.  Z.  ges.  geriehtl.  Med.,  1928, 
11,  134—144;  Chem.  Zentr.,  1928,  i,  2102).— The 
alcohol  is  heated  with  a  large  excess  of  hydrogen 
iodide,  the  ethyl  iodide  collected  in  alcoholic  silver 
nitrate  solution,  and  the  silver  iodide  weighed. 

A.  A,  Eldkidge. 

Determination  of  the  reducing  substances  in 
blood.  A.  Baijdouin  (Bulk  Soc.  Chim.  Mol.,  1928, 
10,  977 — 1049). — A  critical  survey  of  the  more 
important  methods  and  their  modifications. 

6.  A.  C*  Gough. 

Determination  of  Isevulose  in  blood.  S.  VAN 
Creveld  (Arch.  Norland.  Physiol.,  1928,  13,  521— 
533).— The  colour  reaction  given  by  lasvulose  with 
diphenylamine  and  hydrochloric  acid  has  been  applied 
to  its  determination  in  blood.  B.  A.  Eagles. 

Blood-sugar  determination  and  separation  of 
sugars  with  yeast.  A.  L.  Raymond  and  J.  G. 
Blanco  (J.  Biol.  Chem.,  1928,  79,  649— 655).— The 
value  of  the  method  of  Somogyi  (A.,  1927,  1214)  is 
confirmed ;  dextrose  Is  adsorbed  quantitatively  by 
yeast  from  its  solution  in  water  or  in  blood ;  xylose. 


ribose,  arabinose,  galactose,  and  lactose  are  not 
adsorbed  from  water  or  blood ;  Isevulose,  mannose, 
and  sucrose  are  partly  adsorbed ;  maltose  is  not 
adsorbed  from  water,  but  is  so  to  the  extent  of  40% 
in  presence  of  blood.  C.  R.  Harington. 

Micro-determination  of  free  and  protein-sugar 
in  b lood-piasma.  Jot.  JLierr x  arid  A*  V  oskressen- 
sky  (Compt.  rend.  Soc.  Biol.,  1928,  98,  744 — -747 ; 
Chem.  Zentr.,  1928,  i,  2635).— The  deproteinised 
blood  (5  c.c.)  is  heated  on  a  water-bath  for  G  min. 
with  2  c.c.  of  alkaline  copper  salt  and  the  cuprous 
oxide  determined  by  the  Mohr-Bertrand  method. 

A.  A.  Eldridge. 

Bunsen  valve  in  blood-urea  determinations. 
F.  P.  Brooks  (J.  Lab.  Clin.  Med.,  1928,  13,  668— 
870). — The  simple  Bunsen  valve  is  used  instead  of 
Johnson's  flutter  valve,  and  paraffin  is  employed  to 
prevent  foaming.  Chemical  Abstracts. 

Catalase,  anticatalase,  and  phylocatalase  in 
animal  tissue  under  various  physiological  and 
pathological  conditions.  I.  Determination  of 
catalase  in  blood.  E.  Gagarina  and  W.  Jankow¬ 
ski  (Zhur.  exp.  BioL  Med.,  1926,  33 — 51). — Mainten¬ 
ance  of  diluted  blood  (1  :  25—1  ;  50)  for  30  min.  at 
37°  with  or  without  the  addition  of  alcohol  does  not 
affect  the  catalase ;  catalase  action  is,  however, 
diminished  at  a  dilution  of  1  ;  500.  The  diminution 
can  be  prevented  by  ethyl  alcohol  even  at  a.  dilution 
of  1  :  50,000.  "  Chemical  Abstracts. 

Coagulation  of  fibrin  as  a  process  of  micellar 
crystallisation  and  agglutination.  FL  Hekma 
{Biochem.  Z.,  1928,  199,  333 — 365). — A  review. 

W.  McCartney. 

Haemolysis  by  brilliant-green  and  serum.  E. 
Ponder  (Proc.  Roy.  Soc.,  1928,  B  103,  558—574).— 
When  red  blood-cells  are  sensitised  with  brilliant- 
green,  a  compound  is  formed  between  a  protein 
component  of  the  red-cell  membrane  and  the  dye. 
On  the  subsequent  addition  of  serum,  the  serum- 
proteins  react  with  the  combined  dye  to  form  a 
haemolysin  which  can  react  with  the  protein  com¬ 
ponent  of  the  red-cell  membrane  and  thus  bring 
about  lysis.  The  kinetics  of  the  reaction  are  discussed. 

B.  A.  Eagles. 

Quinine  haemolysis  ;  influence  of  carbon 
dioxide.  W.  Weisb  (Abhandl.  Geb.  Auslands- 
kunde,  1928,  D,  26,  ii,  5  pp.;  Chem.  Zentr.,  1928,  i, 
2185) —Promotion  of  quinine  haemolysis  by  carbon 
dioxide  takes  place,  if  at  all,  only  under  extreme 
conditions.  Inhibition  by  small  acid  concentrations, 
observed  by  Rusznyak,  holds  also  for  carbon  dioxide. 
The  intensity  of  the  haemolysis  depends  on  the  amount 
of  quinine  brought  into  contact  with  a  single  blood- 
corpuscle.  A.  A.  Eldridge. 

Haemolytic  action  of  irradiated  ergosterol  and 
cholesterol.  R.  Fischer  (Biochem.  Z,,  1928,  199, 
294 — 297}. — The  substances  formed  from  ergosterol 
and  cholesterol  when  irradiated  by  sunlight  or  by 
ultra-violet  radiation  in  the  presence  of  oxygen  act 
hoemolytfcally.  W.  McCartney, 

Halogen  content  of  animal  tissues.  A.  T. 
Cameron  and  C.  H,  A.  Walton  (Trans.  Boy.  Soc. 
Canada,  1928,  [iii],  22,  Y,  1—11).— Results  are  given 
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of  the  determination  by  Van  Slyke’s  method  of  the 
total  chloride  content  of  various  tissues  of  man, 
cow,  rat,  and  dog.  No  evidence  could  be  obtained 
of  the  presence  of  chlorine  in  organic  combination, 

W.  0.  Kermack. 

Nuclear  substance  of  liver  cells,  N.  Is  hi  yam  a 
(Z.  physiol,  Chem.,  1928,  178,  217— 220).— The  cell 
nuclei  of  fresh  calf’s  liver  had  a  phosphorus  :  nitrogen 
ratio  of  1  :  4*81,  The  nucleic  acid  was  isolated;  the 
ratio  in  this  case  was  1  :  1*89,  By  difference  the 
protein  component  of  the  nuclei  would  contain  12*4% 
■of  nitrogen,  which  does  not  correspond  with  prot¬ 
amines  or  histones.  J.  H.  Berkinshaw. 

Cadmiophile  cells  of  the  lung,  J,  Lecloux 
(Bull  Soc.  Chim.  bioL,  1928,  10,  1091— 1099),— The 
total  thiol-compound  content  and  the  number  of 
cadmiophile  cells  (determined  by  treatment  with 
formaldehyde  and  cadium  chloride ;  Faure-Fr&miet, 
A,,  1921,  ii,  228)  in  the  lungs  of  guinea-pigs  and  rats 
is  unaffected  by  alteration  of  the  sulphur  content  of 
the  diet  or  by  interperitoneal  injection  of  colloidal 
sulphur.  Whilst  the  number  of  cells  varies  greatly 
from  animal  to  animal,  these  differences  are  not 
accompanied  by  corresponding  variations  in  the  thiol 
content.  Irritation  of  the  lung  with  chloroacetone 
causes  an  increase  in  the  number  of  cells. 

G.  A.  0.  Gough. 

Applicability  of  the  ScMff  reaction  to  the 
determination  of  thymus-nucleic  acid,  G. 
Win strom  (Biochem.  Z.,  1928,  199,  298—306).— 
The  Schiff  reaction  can  be  applied  to  the  colorimetric 
determination  of  thymus-nucleic  acid  in  preparations 
containing  nucleic  acids  but  free  or  almost  free  from 
albumin.  The  method  is  accurate  to  within  about 
2%  and  the  most  suitable  amount  of  thymus-nucleic 
acid  for  the  determination  is  0-5—2  mg.  The 
preparation  and  the  thymus -nucleic  acid  for  com¬ 
parison  must  be  hydrolysed  simultaneously  for  the 
same  length  of  time,  the  hydrolysates  must  be  of  the 
same  degree  of  acidity,  and  an  equal,  accurately 
measured  quantity  of  the  reagent  must  be  added  to 
each  hydrolysate.  W.  McCartney. 

Occurrence  and  detection  of  a  pigment 
resembling  h^mochromogen  in  suprarenal 
glands,  A.  Rosenbohm  (Z.  physiol.  Chem.,  1928, 
178,  250—252). — The  suprarenal  glands  of  freshly- 
killed  pigs,  cattle,  and  white  rats  showed  absorption 
bands  corresponding  with  haemo chromogen.  Oxid¬ 
ation  with  hydrogen  peroxide  gave  a  spectrum 
resembling  that  of  oxy haemoglobin, 

J.  H.  Birkinshaw. 

Distribution  of  creatine-phosphoric  acid  in 
various  muscles  and  organs  of  the  animal 
organism,  D.  Ferdmann  and  0,  Feinschmidt 
(Z.  physiol,  Chem,,  1928,  178,  173— 178),— White 
muscle  of  the  rabbit  and  cock  contains  more  creatine- 
phosphoric  acid  than  red  muscle.  The  creatine- 
phosphoric  acid  accounts  for  about  30%  of  the  total 
creatine  of  white  muscle;  the  percentage  is  much 
less  in  the  case  of  red  muscle.  Creatine-phosphoric 
acid  is  also  found  in  smooth  muscle  and  in  various 
organs,  but  not  in  the  kidney,  J.  H.  Birkinshaw. 

Creatine-phosphoric  acid,  creatine,  and  lact~ 
acidogen  content  of  white  and  red  muscles  of  the 


guinea-pig.  A.  Paula  din  and  S.  Epelbattm  {Z. 
physiol.  Chem.,  1928, 178,  179— 185),— White  muscle 
(biceps  femoris)  of  the  guinea-pig  contains  more 
creatine-phosphoric  acid,  creatine,  and  lactacidogcn 
than  red  muscle  (semitendinosus),  heart-muscle  con¬ 
siderably  less.  The  percentage  of  creatine  bound 
as  phosphagen  approaches  30%  in  white  muscle,  but 
is  much  less  in  red  and  heart-muscle. 

J,  H.  Birkinshaw. 

Bio  catalyst  content  of  normal  and  pathological 
tissues.  H.  von  Euler  and  H.  Johansson  (Z, 
physiol.  Chem.,  1928,  178,  209— 21 6). —Human 
placenta  is  shown  to  contain  considerable  amounts 
of  co-zymase.  The  activity  coefficient  (c.c,  C02  per 
hour/g.  dried  substance)  is  about  70,  The  effect 
of  co-zymase  and  zymophosphate  on  methylene-blue 
reduction  and  respiration  of  fresh  and  washed  placental 
tissue  and  extract  is  examined. 

J,  H.  Birkinshaw. 

Amylase  in  pyloric  caeca  of  Sariola  quinquera- 
diatas,  T,  Oya  and  K.  Harada  (J.  Imp.  Fish,  Inst, 
Tokyo,  1926,  2,  No.  1,  28 — 33). — The  optimal  pu 
of  the  amylase  is  pn  7,  and  optimal  temperature  43° ; 
sodium  chloride  (0-0125  mol.)  accelerated  its  action, 
but  more  than  0*05  mol.  retarded  it. 

Chemical  Abstracts. 

Biochemistry  of  Centrina  vulpecula,  Bond, 
M.  Kollmann,  F,  van  Gayer,  and  J.  Timon-Dayid 
(Compt.  rend,  Soc.  BioL,  1928,  98,  776—777 ;  Chem. 
Zentr.,  1928,  i,  2624).— Liver-  and  ovary-oil,  respect¬ 
ively,  had  iodine  value  73*4,  113*9;  saponif.  value 
132*3,  133*7;  d15  0*9022,  0*9106;  n  1*4689,  1*4744, 

A.  A.  Eldrxdgb. 

TMazme  dyes  as  biological  stains.  II.  In¬ 
fluence  of  buffered  solutions  on  staining  pro¬ 
perties.  R.  Haynes  (Stain  Tech.,  1928,  3,  131 — 
139). — The  intensity  of  staining  fixed  sections  with 
thionine,  azures- A,  «B,  and  -C,  and  methylene-blue 
increases  with  increase  of  pn.  It  is  uncertain  as  to 
whether  this  effect  is  due  to  varying  the  pa,  to  the 
alteration  of  the  salt  content  of  the  solution,  or  to 
both.  Between  pE  5  and  7  there  arc  always  more 
pronounced  metachromatic  effects  than  with  either 
more  acid  or  more  alkaline  buffer  solutions. 

H.  W.  Dudley, 

Secretion  of  hydrochloric  acid  into  the  stomach, 
J,  It.  F.  Rassers  (Arch.  Norland.  Physiol.,  1928, 
13,  514— 520),— A  “  leeithalbumin  ”  obtained  from 
the  mucosa  of  pig's  stomach  is  added  to  a  solution 
of  sodium  chloride.  As  shown  by  titration,  free 
hydrochloric  acid  is  present  in  the  solution.  From 
this  observation  it  is  argued  that  the  leeithalbumin 
of  the  stomach  mucosa  is  capable  of  decomposing 
sodium  chloride;  the  sodium  is  adsorbed  and  free 
hydrochloric  acid  is  secreted  into  the  stomach, 

B.  A.  Eagles, 

Permeability  of  cells,  XIV.  Excretion  of 
sugars  by  the  salivary  glands,  J.  Jrangros 
(Biochem,  Z.,  1928,  200,  367— 378),— Intravenous 
injection  of  different  concentrations  of  sugar  solutions 
with  simultaneously  increased  secretion  of  saliva 
due  to  injection  of  pilocarpine  did  not  cause  any  of 
the  various  sugars  used  to  appear  in  the  saliva, 
even  when  the  condition  of  hydrsemic  plethora  was 
also  established  by  injection  of  warm  physiological 
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saline.  As  these  sugars  appeared  in  the  urine,  the 
permeability  of  the  salivary  and  renal  cells  must  be 
regarded  as  quite  different.  P,  W.  Clutteebtjck, 

Detection  of  dried  saliva  on  cloth.  B,  Mueller 
(Dent,  Z,  ges.  gerichtl.  Med.,  1928,  11,  211—224; 
Ohem.  Zentr.,  1928,  i,  2434).— The  test  depends  on 
the  detection  of  ptyalin  by  incubation  with  toluene 
and  neutral  starch  solution.  A.  A,  Eldridge. 

[Determination  of]  urinary  calcium.  C.  H. 
Collings  (Chem.  News,  1928,  137,  263 — 265). — 
The  method  described  is  particularly  applicable 
where  calcium  oxalate  is  present,  but  fails  in  the  rare 
case  where  sulphate  is  in  evidence.  The  urine  is 
acidified  with  hydrochloric  and  phosphoric  acids,  the 
calcium  precipitated  as  phosphate  by  adding  dilute 
ammonia,  and  the  precipitate  is  then  converted  into 
oxalate,  which  is  determined  by  titration  with  0*05i\7- 
potassium  permanganate  solution.  S.  Coffey, 

Determination  of  chloride  in  urine  and  blood 
by  conductivity  titration.  L.  Bud  ay  (Biochem. 
Z.,  1928,  200,  166 — 175). — The  chloride  content  of 
urine,  serum,  and  plasma  is  determined  by  con¬ 
ductivity  titration  with  silver  nitrate  after  acidification 
* 

with  dilute  nitric  acid.  With  whole  blood  after 
haemolysis  and  acidification,  an  increase  of  con¬ 
ductivity  is  first  observed  on  adding  silver  nitrate, 
accompanied  by  a  shift  of  pa.  P.  W.  Clutters  tick  . 

Volbard-Harvey  method  for  determination  of 
chlorides  in  urine.  W.  EL  Jeffery  (J.  Lab,  Clin, 
Med.,  1928,  13,  687). — The  ingestion  of  one  aspirin 
tablet  gives  a  brownish  -  violet  colour  characteristic 
of  the  reagents  employed.  Chemical  Abstracts. 

Urinary  colloids  and  crystalloids  as  solvents 
for  uric  acid,  B,  Ascoli  (Biochem.  Z,,  1928,  200, 
96— 107).— By  determination  of  the  extent  to  which 
addition  of  urine,  dialysed  urine,  and  dialysate  to 
solutions  of  uric  acid  which  had  been  supersaturated 
by  warming  hindered  the  precipitation  of  the  acid  on 
cooling,  it  is  shown  that  normal  urine  and  dialysate 
but  not  the  dialysed  urine  have  considerable  solvent 
power  in  respect  to  uric  acid,  and  this  is  not  directly 
dependent  on  the  reaction  of  the  urine.  It  is  suggested 
that  this  power  must  be  ascribed  to  the  crystalloid 
substances  of  the  urine, .  P.  W.  Cltttterbttck. 

Pernicious  anaemia.  IV,  Relationship 
between  corpuscular  haemoglobin  and  chloride 
contents  in  the  ansemias.  A.  T,  Ca merge"  and 
M.  E.  Foster  (Canad,  Med,  Assoc.  J.,  1928,  18, 
673 — 677). — In  pernicious  anaemia  the  haemoglobin 
content  of  a  given  volume  of  red  blood- corpuscles  is 
increased  and  the  chloride  content  decreased.  In 
secondary  anaemias  the  chlorine  content  is  usually 
high,  but  the  haemoglobin  content  variable.  In 
anaemia  from  Diphylloboirium  latum  high  chlorine 
and  low  haemoglobin  values  were  observed. 

Chemical  Abstracts. 

Blood  regeneration  in  severe  anaemia.  XII. 
Influence  of  ash  of  apricots,  liver,  kidney,  and 
pineapple.  F.  S.  Robscheit-Robbies,  C.  A.  Elden, 
W.  M.  Sperry,  and  G.  H.  Whipple.  XIII.  In¬ 
fluence  of  copper  salts.  C.  A.  Elden,  W.  M, 
Sperry,  F.  S,  Robscheit-Robbins,  and  G.  H. 
Whipple  (J.  Biol.  Chem.,  1928,  79,  563—576,  577— 


586). — XII,  The  ash  of  apricots,  when  added  to  the 
diet  of  dogs  rendered  anaemic  by  haemorrhage,  may 
cause  an  increased  output  of  haemoglobin  of  as  much 
as  45  g.  per  14  days ;  the  ash  of  pineapple  has  little 
effect,  whilst  that  of  liver  and  of  kidney  is  active, 
although  only  to  about  half  the  extent  of  the  whole 
organ.  Copper  and  iron  are  relatively  abundant  in 
those  ashes  which  are  of  therapeutic  value. 

XIII, — Copper  salts  have  a  favourable  influence 
on  the  regeneration  of  hemoglobin  In  anaemic  dogs, 
but  the  influence  is  not  so  marked  as  that  of  iron ; 
combinations  of  the  two  metals  are  usually  simply 
additive  in  effect.  C.  R.  Harington, 

Chlorine  content  of  blood.  Distribution  in 
hasmopathological,  particularly  anaemic,  con¬ 
ditions.  A.  Eugster  (Z.  kiln.  Med.,  1928,  107, 
224—255 ;  Chem.  Zentr.,  1928,  i,  2185).— A  fall  in 
the  haemoglobin  content  is  often  accompanied  by  a 
rise  in  the  chlorine  content  of  the  whole  blood ;  the 
relationship  in  pathological  conditions  is  considered. 

A.  A,  Eld  ridge. 

Blood-phosphorus  in  health  and  disease.  III. 
Alleged  value  of  blood-phosphorus  determin¬ 
ations  in  suspected  malignant  disease.  Blood™ 
phosphorus  distribution  in  anaemia,  polycyth- 
semiaF  and  leucaemia.  F.  B.  Byrqm  and  H.  D. 
Kay  (Brit.  J.  Exp.  Path.,  1928,  9,  72— 81) —Changes 
In  the  amount  of  free  phosphate,  phosphoric  esters 
hydrolysed  or  not  by  phosphatases,  lipin-phosphate, 
and  total  phosphate  are  attributable  to  anaemia,  and 
are  not  specific  for  cancer.  The  blood -lipin-phos- 
phorus  is  Increased  in  severe  obstructive  jaundice. 
In  pernicious  ansemia  and  anaemia  of  nephritis,  but 
not  in  polycythaemia  and  simple  secondary  anaemia, 
the  character  and  amount  of  the  phosphorus  com¬ 
pounds  of  the  cell  are  changed.  Leucocytes  are 
relatively  rich  in  phosphorus  compounds ;  hence 
in  leucaemia  blood-phosphorus  determinations  give 
irregular  results,  Chemical  Abstracts. 

Urine  of  carcinomatous  rats.  Y.  Kimura  (J, 
Biochem,  Japan,  1928,  8,  469—^94), — The  fresh 
urine  is  acid ;  the  quantity  is  approximately  pro¬ 
portional  to  the  amount  of  chlorine  excreted.  With 
development  of  the  tumour  the  total  nitrogen, 
ammonia -nitrogen,  and  uric  acid-nitrogen  increase, 
but  the  percentages  of  the  two  fractions  decrease. 
During  active  growth  the  amino-nitrogen  diminishes 
but  later  increases.  The  allantoin- nitrogen,  neutral 
sulphur,  potassium,  sodium,  calcium,  and  magnesium 
increase.  The  sulphate  varies  with  the  ammonia, 
and  the  calcium  with  the  sulphate.  It  is  concluded 
that  the  tumour  causes  an  increased  splitting  of 
body  protein,  especially  of  the  nucleated  cells ;  the 
increased  protein  cleavage  is  accompanied  by  in- 
sufficient  oxidation.  The  softening  of  the  tumour 
leads  to  a  great  increase  in  the  salt  content  of  the 
urine.  Simultaneous  formation  of  protein  is  indicated 
by  the  diminished  excretion  of  amino-nitrogen. 

Chemical  Abstracts. 

Mineral  metabolism  in  coeliac  disease.  S.  V. 
Telfbr  (Glasgow  Med.  J.,  1928,  38,  306—313),— 
The  existence  of  a  grossly  defective  absorption  of 
mineral  elements  and  fats  is  indicated, 

Chemical  Abstracts. 
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Degradation  ol  dextrose  and  Isevnlose  in 
normal  and  experimentally  diabetic  dog's  blood. 
E.  S.  Tubcatti  (Compt,  rend.  Boo.  BioL,  1928,  98, 
175—176 ;  Chem.  Zentr.,  1928,  i,  2512), — In  normal 
blood,  27*59%  glycolysis  takes  place  in  6  hrs,;  the 
action  is  less  marked  in  diabetic  blood.  The  effect 
of  addition  of  dextrose  and  of  be vu lose  was  examined. 

A.  A.  Eldridge. 

Lactacidogen  in  experimental  pancreas  dia¬ 
betes.  M.  von  Falkenhausen  and  H,  Hirsch- 
Kauefmann  (Z.  ges.  exp.  Med.,  1927,  58,  567 — 577 ; 
Chem.  Zentr.,  1928,  i,  2420).—  Lactacidogen  metabol¬ 
ism  (of  dogs)  Is  not  disturbed  by  experimental 
pancreas  diabetes.  A.  A,  Eldridge. 

Carbohydrate  changes  in  epilepsy.  C.  J. 
Munch-Petersen  (Compt.  rend.  Soc.  Biol,  1928, 
98,  891—893 ;  Chem.  Zentr.,  1928,  i,  2729).— 
Glycosuria  was  sometimes  observed  with  a  blood- 
sugar  value  which  normally  does  not  lead  to  glycos¬ 
uria;  in  other  cases  expected  glycosuria  was  not 
observed.  A.  A.  Eldridge. 

Plasma-chlorides  in  obstructive  jaundice. 

I.  S.  Raydin  and  M.  E.  Morrison  (Arch.  Int.  Med., 

1928,  42,  491— 499).— A  consistent  reduction  of  the 
plasma-chloride  of  dogs  was  found  in  experimental 
jaundice  after  ligature  of  the  common  duct  and 
cholecystectomy,  but  not  after  either  of  these  oper¬ 
ations  alone.  BL  R.  Ing. 

Pancreatic  fat  necrosis.  F.  K.  Herbert  (Brit. 

J.  Exp.  Path.,  1928,  9,  57— 63)*— Soap  is  formed  in 

the  necrotic  areas.  More  than  one  type  of  crystal  is 
observed  histochemieally ;  possibly  neutral  fat,  fatty 
acid,  and  soaps  are  all  present.  Analysis  indicates 
acid  hydrolysis  of  the  fat,  with  little  formation  of 
soap.  Chemical  Abstracts. 

Significance  of  electrolytes  for  the  organism. 
Parturient  paresis  in  cows,  B.  Sjollema  (Bio- 
chem.  Z.,  1928,  200,  300 — 308) . — The  calcium, 
inorganic  phosphorus,  potassium,  cholesterol,  carb¬ 
amide,  chloride,  dextrose,  total  acetone  contents,  and 
the  alkaline  reserve  of  the  serum  of  cows  in  milk- 
fever,  of  healthy  cows  in  full  lactation  or  freshly 
calved,  and  of  young  animals  are  tabulated.  The 
calcium  and  inorganic  phosphorus  contents  of  cows 
in  milk-fever  are  abnormally  low,  the  potassium  con¬ 
tent  is  either  normal  or  high,  the  carbamide  and 
acetone  contents  are  often  somewhat  higher  than 
normal,  whilst  the  blood-sugar  shows  no  regular 
variation,  P.  W.  Clxttterbuck. 

Creatine  metabolism  in  the  brain  of  pigeons 
in  hunger  and  in  polyneuritis.  T.  Ljurarskaja 
(Pfluger’s  Archiv,  1928,  218,  027—634;  Chem. 
Zentr.,  1928,  i,  2730 — 2731), — The  spastic  form  of 
polyneuritis  is  associated  with  a  diminution  of  total 
nitrogen  and  an  increase  of  creatine  in  the  brain ; 
the  paralytic  form  is  associated  with  a  greater  dimin¬ 
ution  and  smaller  increase,  respectively.  In  the 
chronic  form  and  in  hunger  there  is  a  small  increase 
of  creatine,  the  total  nitrogen  remaining  unchanged. 

A.  A*  Eldridge. 

Avitaminosis,  X.  Formation  of  acetalde¬ 
hyde  in  the  muscle  of  normal  vitamin-lacking 


and  fasting  pigeons,  A.  Palladin  and  A.  Utevski, 
XI.  Influence  of  scurvy  and  fasting  on  the 
chemical  composition,  especially  on  the  creatine 
content,  of  brain.  A.  Palladin  and  E.  Savbon 
(Bioehem.  Z.,  1928,  200,  108—114,  244—249).— 
X.  Acetaldehyde  (4—9  mg,/ 100  g.  tissue)  is  formed 
during  autolysis  for  18  hrs.  of  the  muscle  (pectoral) 
of  normal  pigeons.  The  amount  is  decreased  during 
avitaminosis  and  starvation.  When  boiled  tissue  of 
normal  animals  is  added  to  that  of  starving  or  vitamin- 
lacking  pigeons,  the  formation  of  aldehyde  rises  to 
normal  amounts. 

XI.  The  brain  of  guinea-pigs  contains  consider¬ 
able  amounts  of  creatine,  the  cerebellum  being  richer 
than  the  hemispheres.  During  scurvy  the  cerebellum 
and  hemispheres  become  richer  in  water  and  total 
nitrogen  and  poorer  in  phosphorus,  but  the  creatine 
content  remains  constant.  P.  W.  Clutterbuck. 

In  vitro  respiration  of  the  tissues  of  beri-beri 
pigeons.  M.  G holer  (Bioehem,  Z,3  1928,  200, 
340— 350).— The  respiration,  measured  by  Barcroft's 
method,  of  the  breast  muscle,  before  and  after 
aqueous  extraction,  of  13  normal  and  13  beri-beri 
pigeons  and  the  effect  of  phosphate  buffering  and  of 
alterations  of  the  interval  between  the  death  of  the 
animal  and  the  determination  of  the  respiration  of 
the  muscle  are  investigated.  Washed  muscle  gave 
more  constant  results  than  the  fresh  tissue.  The 
oxygen  consumption  of  the  tissue  of  the  beri-beri 
animals  is  less  than  that  of  the  washed  or  fresh  tissue 
of  normal  pigeons,  the  reduction  being  with  washed 
muscle  about  25%  and  with  fresh  muscle  about  10%, 
With  phosphate  buffering,  the  respiration  values  are 
higher  than  with  hydrogen  carbonate  buffering  and 
the  difference  between  the  respiration  of  the  tissue 
of  normal  and  beri-beri  animals  is  greater,  ■  Washed 
muscle,  however,  respires  equally  well  in  both  buffer 
solutions.  The  oxygen  consumption  is  not  strictly 
proportional  to  the  weight  of  tissue  and,  to  obtain 
constant  results,  the  proportion  of  tissue  to  total  fluid 
is  important.  The  interval  between  the  death  of  the 
animal  and  the  beginning  of  the  respiration  experi¬ 
ment  causes  a  decrease  of  respiration,  but  this  is  not 
proportional  to  the  length  of  the  time  interval. 

P.  W.  Clutterbuck. 

In  vitro  tissue  respiration.  E.  Sennhauser 
(Bioehem.  Z.,  1928,  200,  351—355).— The  dinitro¬ 
benzene  method  of  Lipschitz  and  the  Bareroft  method 
for  the  determination  of  tissue  respiration  are 
comparatively  investigated.  Comparable  results  are 
obtained  by  the  two  methods  with  fresh  tissue  of 
both  healthy  and  beri-beri  animals,  but  with  washed 
muscle  the  increase  of  respiration  on  adding  succinate 
measured  by  the  dinitrobenzene  method  is  only  from 
the  low  value  of  washed  up  to  that  of  fresh  tissue, 
whereas  when  determined  under  the  same  conditions 
by  the  Bareroft  method  it  is  increased  to  3—5  times 
that  of  fresh  muscle.  P.  W.  Clutterbuck. 

Differentiation  between  normal  and  syphilitic 
sera  by  means  of  organic  colloids.  E,  Doubts  and 
J.  Beck  (Compt.  rend,,  1928,  187,  683—686},— 
When  one  volume  of  2%  sodium  oleate  (limpid  solu¬ 
tion  at  45°)  and  one  of  phosphoric  acid  (0*23%)  are 
added  to  one  volume  of  normal  serum,  the  mixture 
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remains  perfectly  clear.  Use  of  syphilitic  serum 
gives  opalescence  within  five  minutes  of  mixing. 

G.  A.  0.  Gough. 

Intermediate  metabolism  of  rats  infected  with 
trypanosomes.  G.  Scheff  (Biochem.  Z.,  1928,  200, 
309— 330),— 1 The  disturbance  of  carbohydrate,  protein 
and  fat  metabolism,  and  of  the  acid-base  equilibrium 
in  trypanosomiasis  are  investigated  in  rats.  The 
chief  substances  utilised  by  trypanosomes  are  carbo¬ 
hydrate  and  oxygen.  The  glycogen  reserve  is  there¬ 
fore  gradually  used  up  and  a  hypoglycsemia  results 
which  adrenaline  cannot  alleviate.  Smaller  dis¬ 
turbances  of  protein  metabolism  also  occur,  due 
partly  to  protein  utilisation  by  the  trypanosomes  and 
partly  to  secondary  disturbance  of  the  liver.  The 
utilisation  of  part  of  the  available  oxygen  supply  by 
the  infecting  organisms  and  the  anaemia  resulting 
from  infection  lead  to  deficient  oxygen  supply  and  a 
type  of  asphyxia.  Both  this  and  the  metabolic 
changes  result  in  acidosis.  P.  W.  Clutterbucck. 

Amino-acids  in  blood  in  tuberculosis.  L. 
HA2sTTScmiAHisT  and  M.  Steube  (Klin.  Woch.,  1928, 
7,  637—638 ;  Chem.  Zentr.,  1928,  i,  2626). 

A.  A.  Bldribge. 

Sulphuric  acid  reaction  in  deproteinised 
uremic  serum.  K.  Machold  (Wien.  Min.  Woch., 
1928,  41,  447—449 ;  Chem.  Zentr.,  1928,  i,  2836).— 
In  the  determination  of  indicamemia  the  filtrate 
(1  c.c.)  of  a  mixture  of  the  serum  with  20%  trichloro¬ 
acetic  acid  solution  (1  :  1)  is  treated,  without  mixing, 
with  concentrated  sulphuric  acid  (1  c.c.);  a  reddish- 
blue  coloration  at  the  interface  reaches  maximal 
intensity  in  2  min.  The  colour  can  be  extracted 
with  amyl  alcohol  or  chloroform,  but  not  with  ether. 

A,  A,  Eldridge. 

Metabolism  of  mammalian  tissues  in  different 
media,  I.  Respiration  of  explantates  of  rats* 
heartsf  which  had  grown  in  the  plasma  of  normal 
animals  and  of  animals  fed  on  a  diet  deficient  in 
vitamin.  K.  Bornstein  (Biochem.  Z.,  1928,  200, 
178 — 183).— The  respiration  of  explantates  of  rat’s 
heart  grown  in  the  plasma  of  animals  fed  on  a  diet- 
free  from  vitamin -I?  was  found  to  be  decreased  to 
less  than  one  half  of  that  of  explantates  of  hearts  of 
animals  receiving  a  normal  diet. 

P.  W .  Clutterbuck. 

Development  and  metabolism  of  the  kidney. 
P.  Gyorgy,  W.  Keller,  and  T.  Brebmb  (Biochem, 
Z.,  1928,  200,  3*56— 368). — The  anaerobic  glycolysis 
(Qj/).  of  the  cortical  tissue  of  the  kidney  both  in 
young  and  adult  animals  is  small  but  of  the  medullary 
tissue  is  4—5  times  as  great,  whilst  the  reverse  is  true 
of  the  respiration,  the  value  QQi  for  the  cortical  tissue 
being  4—5  times  as  great  as  for  the  medullary 
tissue,  Warburg’s  excess  fermentation 
2<20l  is  thus  for  cortical  tissue  negative,  as  is  usual 
for  all  normal  tissue  except  the  retina,  but  for  the 
medullary  tissue  is  positive. 

P.  W.  Clutterbuck. 

Acid-base  relationships  in  the  organism. 
Observations  on  a  human  case  after  removal  of 
the  stomach.  P.  Aschmarin  and  E.  ILiRTiifsorr 
(Biochem.  Z.,  1928,  199,  307— 325).— A  woman  from 
whom  the  stomach  had  been  removed  on  account  of 


cancer  was  fed  on  3  diets  of  which  the  first  contained  a 
moderate  excess  of  acid  (30  c.c.  of  Ah  acid),  the  second 
an  excess  of  alkali  (75  c.c.  of  27-alkali),  and  the  third 
a  large  excess  of  acid  (65  c.c.  of  27-acid).  On  the  first- 
diet  a  reduced  ammonia  value  (Hasselbalch)  was 
observed.  On  going  over  to  the  alkaline  diet  the 
pK  of  the  urine  fell,  and  whilst  on  this  diet  very  high 
values  for  the  urinary  acid-base  difference  were  noted. 
After  eating,  the  carbon  dioxide  tension  of  the 
alveolar  air  fell.  These  results  are  discussed  in  refer¬ 
ence  to  the  lack  of  normal  gastric  secretion. 

H.  W.  Dudley. 

Parallelism  between  creatinine  excretion  and 
basal  metabolism.  Takahtra  (Imp.  Japanese 
Inst.  Nutrition;  Bull.  Soc.  hyg.  aliment.,  1927,  15, 
481—504,  524 — 551).  Chemical  Abstracts. 

Availability  of  disulphide  acids  in  replacing 
cystine  of  diet.  II.  a4Dibydroxy-p-ditluodi- 
propionic  acid.  Oxidation  of  disulphide  acids 
in  animal  organism.  B.  D.  Westermajs  and  W.  C. 
Rose  (J.  Biol.  Chem.,  1928,  79,  413—421,  423— 
428).—  Dithiodigly collie  acid,  p-dithiodipropionic  acid, 
and  a-dihydroxy-P-dithiodipropionic  acid  cannot  re¬ 
place  cystine  in  the  diet  of  growing  rats,  although 
all  these  acids  are  readily  oxidised  in  the  organism 
of  the  rabbit.  C.  R.  Harbtgtoh. 

Nitrogen  metabolism  of  chicken  embryos.  H. 
Taroonski  (Bull.  Acad,  Polonaise,  1927,  Bs  1277— 
1300). — Analyses  have  been  made  on  the  amniotic 
and  allantoic  fluids  from  the  chicken  embryo  with 
reference  to  the  variation  and  distribution  of  the 
nitrogenous  products  of  metabolism  during  develop¬ 
ment.  The  nitrogen  metabolism  of  the  developing 
embryo  differs  from  that  of  the  adult  bird  in  the 
relatively  small  percentages  of  uric  acid  present  in 
these  two  fluids.  During  the  earlier  stages  of  develop¬ 
ment  the  products  of  nitrogen  metabolism  accumulate 
in  the  amniotic  fluid.  E.  A.  Ltxnt. 

Detoxication  process  in  the  foetal  organism. 
M.  Takahashi  (Z.  physiol.  Chem.,  1928,  178,  291— 
293). — The  elimination  of  toxic  substances  by  the 
embryo  of  the  hen’s  egg  was  studied.  There  was  a 
marked  increase  of  ethereal  sulphate  in  the  allantoic 
liquid  with  the  progress  of  incubation. 

J.  H.  Birkehshaw. 

Detoxication  process  in  the  foetal  organism. 
II.  Synthesis  of  ornithuric  acid  in  the  incubated 
hen's  egg  after  injection  of  benzoic  acid.  1L 
Takahashi  (Z.  physiol.  Chem.,  1928,  178,  294— 
297). — Benzoic  acid  injected  into  fresh  eggs  as  sodium 
benzoate  (0-005  g,  per  egg)  is  shown  to  be  present  as 
ornithuric  acid  in  the  allantoic  liquid  after  14  days' 
incubation,  all  the  free  benzoic  acid  having  disappeared » 

J.  H,  Birkenshaw. 

Formation  of  hexene  and  purine  bases  during 
incubation  of  the  henfs  egg.  J.  Sagara  (Z. 
physiol.  Chem.,  1928,  178,  298— 301).—  Hens*  eggs 
after  14  days5  incubation  showed  a  considerable 
increase  in  arginine  and  particularly  in  lysine  con¬ 
tent.  Purine  bases  were  also  formed. 

J.  H.  Birkixshaw. 

Variations  in  metabolism  during  fast  and  on 
resumption  of  feeding.  H.  Taka  hie  a  (Imp. 
Japanese  Inst.  Nutrition ;  Bull.  Soc.  hyg.  aliment.^ 


1927,  15,  481 — 504,  524 — 551). — On  resumption  of 
feeding  a  large  amount  of  nitrogen  was  fixed. 

Chemical  Abstracts. 

Value  of  small  quantities  of  whole  cow's  milk 
when  fed  to  pigs.  A.  H.  Blissett  and  J.  Golding 
(J*  Agrio.  Sci.,  1928, 16,  642 — 648) . — Tlie  addition  of 
h  pint  of  full- cream  milk  per  day  to  a  complete  basal 
diet  for  pigs  increased  the  live  weight  of  the  animals 
from  8  to  10%,  and  decreased  the  ratio  of  dry  matter 
consumed  to  live  weight  increase.  When  extracted 
soya-bean  meal  was  included  in  the  basal  ration  the 
effect  of  the  added  milk  was  slightly  less  marked. 

A,  G.  Pollard. 

Digestibility  trials  with  poultry.  IV.  Digesti¬ 
bility  of  certain  varieties  of  oats.  V.  Digesti¬ 
bility  and  feeding  value  of  Bulrush  millet.  VI, 
Influence  of  the  size  of  the  ration  on  its  digesti¬ 
bility.  E.  T.  Kalman  (J.  Agric.  Sci.,  1928,  18, 
634—641,  766—771). — TV.  Feeding  experiments  with 
fowls  show  that  Grey  Winter  oats  have  a  better 
nutrient  value  than  Black  Bountiful  or  Scotch  Potato 
oats.  The  preference  is  associated  with  the  fibre 
content,  the  thinner- husked  varieties  giving  the 
better  results. 

V.  Bulrush  millet  (Pennisetum  typhoideum)  is  a 
suitable  feeding-stuff  for  poultry. 

VI.  The  digestibility  of  nutrients  is  not  materially 
affected  by  variations  in  the  amount  of  food  supplied. 

A.  G.  Pollard. 

Effect  of  the  degree  of  polishing  of  rice  on  its 
absorption.  Sugimoto,  Higdchi,  Mgmoydea,  and 
Tanaka  (Imp.  Japanese  Inst.  Nutrition ;  Bull.  Soc. 
hyg.  aliment.,  1927,  15,  481 — 504,  524— 551).— None 
of  the  constituents  is  completely  eliminated  ;  nitrogen 
decreases  slightly,  fat,  ash,  and  fibre  decrease  con¬ 
siderably,  whilst  the  phosphorus  varies.  The  proper¬ 
ties  of  oryzanin  from  common  and  glutinous  rice  are 
compared.  Chemical  Abstracts. 

Influence  of  methods  of  cooking  on  the 
absorption  of  rice.  Sugimoto,  Eujimaki,  Momo- 
yeda,  Tanaka,  and  Yasuba  (Imp.  Japanese  Inst. 
Nutrition ;  Bull.  Soc.  hyg.  aliment.,  1927,  15,  481— 
504,  524—551).  Chemical  Abstracts. 

Calorific  value  of  soluble  carbohydrates  in 
feeding^stuffs.  L.  A.  Allen  (J.  Agric.  ScL,  1928, 
18,  691—701). — Considerable  variations  exist  in  the 
calorific  values  of  carbohydrates  of  fee  ding -s  tuffs,  and 
the  values  are  generally  higher  than  those  usually 
assigned  to  the  simpler  carbohydrates  of  known 
composition.  The  values  obtained  varied  from  3800  to 
4800  g.-cal.  per  g.  with  an  average  of  4310  g.-eal. 
The  values  for  crude  fibre  were  also  higher. 

A.  G.  Pollard. 

Nutritive  value  of  linseed  cake.  J.  Stewart 
(J.  Agric,  ScL,  1928,  18,  702— 703).— The  starch 
equivalent  of  linseed  meal,  calculated  by  means  of 
Wood’s  curves  from  the  experimental  data  of  one 
lamb  fed  on  linseed  meal  only,  was  in  close  agreement 
with  Kellner’s  value.  A,  G.  Pollard. 

Effect  of  variations  in  vitamins f  protein,  fat, 
and  mineral  matter  in  the  diet  on  the  growth  and 
mortality  of  eastern  brook  trout.  C.  M.  McCay, 
F.  CL  Bing,  and  W.  E.  Dilley  (Trans.  Amcr,  Fish. 
Soc.,  1927,  57,  240 — 250).  Chemical  Abstracts. 


Growth  of  black-beetles  (Periplaneta  orient- 
alls,  L.)  and  of  cockroaches  (Blatella  germanica, 
L.)  on  artificial  and  on  incomplete  diets,  J. 
Zabinski  (Acta  Biol.  Exp.,  Warsaw,  1928,  2,  123— 
163). — The  length  of  the  normal  development  cycle 
of  the  black-beetle  is  12  months;  of  the  cockroach 
3  months.  More  than  one  third  of  this  time  these 
animals  grow  equally  rapidly  whether  on  a  normal 
or  a  “  synthetic  ”  diet.  Black-beetle  larva  fed  on 
synthetic  diets  attain  only  one  third  of  their  normal 
weight  at  the  end  of  the  period  usually  required  for 
full  development,  and  then  die.  If,  however,  they 
are  put  on  an  artificial  diet  at  about  one  half  the 
growth -period,  they  arc  able  to  attain  sexual  maturity. 
Cockroaches  arc  able  to  pass  through  the  entire 
growth -cycle  on  a  synthetic  diet,  even  when  the 
only  source  of  nitrogen  given  is  glycine.  They 
exhibit,  however,  symptoms  of  avitaminosis,  such  as 
matt-surfaced  chitin,  lack  of  mobility,  small  size, 
and  sterility.  The  rate  of  growth  can  be  controlled 
by  limiting  the  nitrogen  supply,  and  both  of  these 
animals  are  able  to  maintain  their  weight  on  a 
nitrogen -free  diet  over  periods  of  time  equal  to 
those  of  the  entire  post- embryonic  cycle.  As  soon 
as  nitrogenous  food -stuffs  are  again  given,  their 
development  recommences  at  the  point  at  which  it 
was  arrested,  and  normal  adult  insects  arc  obtained . 
These  animals  cannot  maintain  life  on  a  purely 
protein  diet.  R.  Truszkowski. 

Calcium  metabolism  with  diet  rich  in  vitamin 
but  deficient  in  mineral  constituents.  H.  Zimmer 
(Z.  ges.  exp.  Med.,  1927,  58,  362 — 369 ;  Chem. 
Zentr.,  1928,  i,  2420). — A  negative  calcium  balance 
was  observed ;  no  definite  relation  between  excreted 
calcium  and  the  urinary  C  :  N  coefficient  was  found. 

A.  A.  Eldridge. 

Role  of  calcium  in  the  nutrition  and  some 
biological  processes  of  the  animal  organism* 
A.  Popov  (Arch.  Sci.  Biol.  Moscow,  1927,  27,  377— 
391 ;  Chem.  Zentr,,  1928,  i,  2185) Guinea-pigs 
deprived  of  vitamin -C-  show  no  disturbance  of  blood- 
calcium.  Experiments  with  rats  indicate  the  sig¬ 
nificance  of  lipoids  in  calcium  assimilation.  Ad¬ 
ministration  (oral  or  subcutaneous)  of  calcium  chlor¬ 
ide  in  milk  did  not  affect  the  calcium  equilibrium  in 
health.  A.  A,  Eldridge, 

Formation  of  glycogen  in  the  wall  of  the 
intestine.  K.  Lang  (Biochem.  Z,,  1928,  200,  90- — 
94), — The  intestinal  wall  has  the  power  of  synthesising 
glycogen  from  dextrose  and  much  less  readily  from 
laevulose.  In  the  depancreatised  dog,  the  power  is 
retained,  but  to  a  much  smaller  extent.  Insulin 
assists  the  synthesis,  P.  W.  Cltjtterbuck, 

Metabolism  of  hearts  of  cold-blooded  animals. 
Dextrose  utilisation  with  varying  amounts  of 
work,  G,  Eismayer  and  H.  Quincre  (Z.  Biol., 
1928,  88,  139— 144).— A  preparation  of  the  frog's 
ventricle  allows  simultaneous  determination  of  the 
work  done  and  the  dextrose  consumed.  The  heart 
uses  dextrose  in  amount  increasing  with  the  time,  but 
the  large  and  unknown  amounts  of  reserve  glycogen 
prevent  accurate  comparison  of  metabolism  with  the 
output  of  work.  E.  Boyland, 
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Sugar  metabolism.  Lactose,  galactose,  and 
xylose.  J.  G.  Blanco  (J.  BioL  Chem.,  1928,  79, 
067 — 672). — After  oral  administration  to  normal 
rabbits,  lactose  and  galactose  failed  to  appear  in 
the  blood,  whilst  xylose  was  present  for  a  prolonged 
period;  after  subcutaneous  injection,  lactose  caused 
increase  in  lactose  and  a  more  marked  and  persistent 
increase  in  dextrose  of  the  blood,  galactose  showed 
an  initially  high  concentration  in  the  blood  which 
steadily  fell  and  was  accompanied  by  little  change 
in  the  dextrose,  and  similar,  but  less  uniform  results 
were  obtained  with  xylose.  After  intravenous  injec¬ 
tion  of  all  throe  sugars  a  simultaneous  increase  in 
the  dextrose  of  the  blood  was  observed. 

G.  It.  Harington. 

Coefficient  of  diffusion  of  lactic  acid  through 
muscle,  G.  P.  Egoleton,  P.  Eggleton,  and  A.  V. 
Hill  (Proe.  Roy.  Soc.,  1928,  B,  103,  620 — 628). — 
The  coefficient  of  diffusion  of  lactic  acid  through 
muscle  is  not  independent  of  the  state  of  fatigue  of 
tho  muscle.  This  difference  is  not  due  simply  to 
concentration  of  lactic  acid ;  a  muscle  after  heat 
rigor  with  a  high  concentration  of  lactic  acid  shows  a 
higher  diffusion  constant.  It  is  likely  that  the  change 
in  diffusion  constant  with  fatigue  is  due  to  an  alter¬ 
ation  in  the  lymph  inter-spaces  of  the  tissues* 

B.  A,  Eagles. 

Concentration  and  diffusion  of  phosphate  in 
muscle.  G.  Stalla  (J,  Physiol.,  1928,  66,  19 — 31). 
— Inorganic  phosphate  is  able  to  pass  freely  by 
diffusion  into  or  out  of  a  muscle  immersed  in  Ringer’s 
solution  containing  phosphate.  The  diffusion  con¬ 
stant  is  the  same  for  a  resting  or  a  fatigued  muscle 
and  is  nearly  the  same  for  a  muscle  in  rigor.  A 
hypothesis  calling  for  a  change  m  the  permeability 
to  phosphate  of  the  muscle  fibres  is  unnecessary, 

B.  A.  Eagles. 

Inorganic  phosphate  content  of  resting  mam¬ 
malian  muscle.  J.  Sacks  arid  H.  A.  Davenport 
(J.  Biol.  Chem.,  1928,  79,  493 — 498) . — The  muscle 
of  the  anaesthetised  animal  was  frozen  and  minced, 
and  the  proteins  were  removed  by  treatment  with 
trichloroacetic  acid  at  0°;  the  inorganic  phosphate 
in  the  filtrate  was  precipitated  with  magnesia  mixture 
and  then  determined  by  the  method  of  Fiske  and 
Subbarrov  (A.,  1926,  443).  By  this  method  the 
inorganic  phosphate  content  of  the  resting  muscle 
of  various  mammals  was  found  to  be  close  to  20 
mg.  %.  0*  R.  Harxngton. 

Muscular  contraction.  I,  Lactic  acid  con¬ 
tent.  H,  A.  Davenport,  H.  K.  Davenport,  and 
S.  W.  Ranson  (J.  BioL  Chem.,  1928,  79,  499—505). 
— The  lactic  acid  content  of  muscles  in  a  state  of 
permanent  contraction  resulting  from  tetanus  in¬ 
toxication  is  not  markedly  different  from  that  of 
normal  muscles.  %  G,  R.  Harington, 

Lactic  acid  formation  in  muscular  contraction. 

O.  Meyerhof  (Z.  physiol.  Chem,,  1928,  178,  306 — 
310), — A  comment  on  the  work  of  Embden  and 
Lehnartz  (this  vol.,  1049).  J.  BL  Birkinshaw. 

Lactic  acid  formation  in  muscular  contraction. 
G.  Embden  and  E.  Lehnartz  (Z.  physiol.  Chem., 
1928,  178,  311 — 315). — A  reply  to  Meyerhof  (pre¬ 
ceding  abstract).  J.  EL  B ERKIN  SHAW. 


Feeding  rats  with  oils  and  fats.  E.  Fried* 
berger  and  S.  Seidekbekg  (Biochem.  Z.,  1928,  200, 
289 — 297). — By  feeding  growing  rats  with  oats  and 
bread  mixed  with  olive  and  cod-liver  oils,  consider¬ 
able  inhibition  of  growth  occurs  when  compared 
with  rats  fed  on  the  same  diet  but  without  addition 
of  oil  Lard  and  butter  had  a  similar  but  smaller 
effect.  P.  W.  Clutterbtjce. 

Action  of  formaldehyde  on  lecithin.  Form¬ 
ation  of  methylated  compounds  in  the  organism, 
W.  R.  Witanowskt  (Acta  BioL  Exp.,  Warsaw,  1928, 
2,  61 — 72). — Further  quantities  of  choline  arc  pro¬ 
duced  by  the  action  of  formaldehyde  on  commercial 
lecithin  containing  kephalin,  pointing  to  the  partial 
conversion  of  the  latter  into  lecithin  by  methylation 
of  its  free  amino-group.  This  increase  in  choline 
content  varies  from  10  to  53  %  of  the  original  quantity. 
The  optimum  of  the  reaction  lies  between  5  and  7, 
The  quantity  of  additional  choline  produced  does  not 
correspond  with  the  number  of  free  amino-groups 
present  in  commercial  lecithin,  indicating  either  that 
the  reaction  does  not  proceed  to  completion  or  that 
amino-group-eontaining  impurities  other  than  keph- 
alin  are  present.  The  addition  of  calf-liver  extract 
does  not  increase  the  yields  of  choline  obtained. 

R.  Truszkowski. 

Relation  of  bile  acids  to  food  cholesterol.  1C 
Loeffler  (Z.  physiol.  Chem.,  1928, 178,  186 — 191). — 
Cholic  acid  when  fed  to  mice  and  rabbits  along  with 
cholesterol  produces  a  much  more  marked  accumul¬ 
ation  of  cholesterol  in  the  liver  than  does  deoxycholie 
acid.  J.  EL  Biretnshaw. 

Origin  of  bile  acids.  IV.  Researches  in  dogs 
with  complete  bile  fistula  and  reversed  Eck 
fistula.  E.  Enderlen,  S.  J.  Thannhauser,  and 
M.  Jbnkb  (Arch.  exp.  Path,  Pharm.,  1928, 135, 131— 
136). — The  technique  previously  described  (this  vol., 
788,  789)  has  been  modified.  A  dog  is  employed 
having  a  reversed  Eck  fistula  as  well  as  a  complete 
bile  fistula  so  that  cholesterol  injected  intravenously 
passes  through  the  liver  and  is  not  immediately  taken 
up  by  the  lung,  as  is  the  case  when  tho  animal  has 
no  reversed  Eck  fistula.  Under  these  conditions  it  is 
found  that  the  production  of  bile  acids  is  not  increased 
by  the  administration  either  of  cholesterol  or  of  the 
oxidation  product  of  cholesterol,  but  that  it  is  very 
definitely  increased  after  administration  of  alio - 
cholesterol.  It  is  suggested  that  aZio-eholesfcerol  may 
be  an  intermediate  product  between  cholesterol  and 
the  bile  acids  and  that  this  compound  may  be  present 
in  animal  tissue.  W.  0.  Kermack. 

Origin  of  bile  acids.  V.  Is  there  a  relation 
between  breakdown  of  fatty  acids  and  formation 
of  bile  acids  ?  E.  Enderlen,  S,  J.  Thannhauser, 
and  A.  Distl  (Arch,  exp.  Path.  Pharm.,  1928,  135, 
1 37 — 142). — The  administration  of  triolein  intra- 
peritoneally  or  of  oleic  acid  intravenously  to  a  dog 
with  complete  bile  fistula  does  not  increase  the  pro¬ 
duction  of  bile  acids.  There  is  no  decrease  in  the 
production  of  bile  acids  when  the  spinal  column  is 
sectioned  in  such  a  way  that  the  mobilisation  of  fat 
from  the  peripheral  depots  is  inhibited . 

W.  0,  Kermace. 


BIOCHEMISTRY . 


1399 


Relation  between  bile  and  glycogen  formation 
in  rabbit's  liver.  E.  Fobsgbek  (Skand.  Arch. 
Physiol.,  1928,  53,  137—151 ;  Chem.  Zentr.,  1928,  i, 
2422),— A  high  glycogen  content  of  rabbit’s  liver  is 
associated  with  a  low  content  of  bile  constituents. 
The  function  of  the  liver  is  periodic,  with  a  glycogen 
maximum  in  the  morning  and  minimum  later.  The 
results  are  considered  in  relation  to  the*  general 
problems  of  metabolism.  A.  A.  Eldribge. 

Effect  of  alcohol  on  the  absorption  of  dextrose. 
II.  N.  Edkihs  and  M.  M.  Murray  (J.  Physiol, 
1928,  66,  102 — 108) . — Alcohol  accelerates  the  rate  of 
absorption  of  dextrose  from  the  alimentary  canal  into 
the  blood.  B.  A.  Eagles. 

Action  of  glucosone  on  animals.  P.  T.  Herring 
and  A,  Hynd  (J.  Physiol,  1928,  66,  267—273).— 
The  injection  of  glucosone  produces  in  mice,  white 
rats,  rabbits,  guinea-pigs,  and  cats  a  train  of  symptoms 
which  closely  resemble,  but  are  not  identical  with, 
those  which  follow  the  injection  of  insulin.  It  is 
.suggested  that  glucosone  arises  from  the  action  of 
insulin  on  the  blood-dextrose.  Glucosone  may  be 
regarded  as  an  important  intermediate  substance  in 
carbohydrate  metabolism.  B.  A.  Eagles. 

Influence  of  arsenic  on  the  magnitude  of  the 
carbon  and  oxidation  quotients  of  the  urine.  L. 
Korowitsky  (Biochem.  Z.,  1928,  199,  366-376),— 
Oral  or  subcutaneous  administration  of  therapeutic 
or  toxic  doses  of  arsenic  in  inorganic  or  organic  com¬ 
bination  usually  leads  to  increase  of  the  carbon  and 
oxidation  quotients  of  the  urine,  but,  exceptionally, 
in  the  case  of  toxic  doses  the  quotients  sometimes 
decrease  and  in  the  case  of  therapeutic  doses,  some¬ 
times  remain  unaltered.  The  alterations  in  the 
two  quotients  generally  run  parallel  Occasionally, 
although  the  administration  of  arsenic  continues,  the 
quotients  cease  to  increase  or  even  fall. 

W.  McCartney. 

Absorption  and  excretion  of  boric  acid  in  man. 
L.  Kahlenberg  and  N.  Barwasser  (J.  Biol.  Chem., 
1928,  79,  405— 108).— Boric  add  can  be  detected  in 
the  urine  within  1  min.  after  immersion  of  the  feet  in  a 
saturated  solution  of  the  acid  at  45°. 

C.  R.  Harington. 

Effect  of  administration  of  iron  on  the  iron 
reserve.  0.  S.  Williamson  and  P.  Ewing  (Arch. 
Int.  Med.,  1928,  42,  600—606;  of.  this  vol,  199).— 
96  young  rats  were  fed  on  a  standard  caseinogen  diet, 
and  an  equal  number  received  a  similar  diet  with 
addition  of  ferric  citrate.  The  average  haemoglobin 
concentration  of  the  latter  group  after  90  clays  was 
still  equal  to  that  of  the  former.  Ferric  citrate  was 
shown  not  to  increase  the  iron  reserve  available  for 
haemoglobin  formation  by  bleeding  both  groups  at  this 
date,  when  it  was  found  that  the  haemoglobin  regener¬ 
ation  alter  28  days  was  approximately  equal  in  the 
two  groups.  H.  R.  Ing. 

Toxicology  of  lead  and  its  compounds.  VI. 
P.  W.  Danckwortt  and  E.  Jurgens  (Arch.  Pharm,, 
1928,  266,  492 — 501). — A  study  has  been  made  of  the 
distribution  of  lead  in  the  organs,  and  particularly  the 
bones  of  the  dog.  The  bones  were  dissolved  in  nitric 
acid,  the  solution  was  evaporated,  and  the  residue 


ashed.  The  lead  was  precipitated  m  chromate.  In 
this  way  2  mg.  of  lead  per  100  g.  of  bone  could  be 
accurately  determined.  The  greater  part  of  the  lead 
was  found  in  the  bones,  flat  bones  having  a  higher 
content  than  round  bones,  but  where  insufficient  time 
had  elapsed  for  all  the  lead  to  be  carried  to  the  bones, 
relatively  large  amounts  were  also  discovered  in  the 
liver,  heart,  and  brain.  The  lead  content  of  ordinary 
-water  has  no  effect  on  the  life  of  fish.  S,  Coffey. 

Fatal  case  of  acute  lead  poisoning.  A.  Prun¬ 
ing  and  B.  Kraft  (Arch.  Pharm.,  1928,  266,  501— 
504) —In  cases  of  lead  poisoning  chemical  examination 
of  the  organs  is  essential  When  administered  orally, 
lead  is  found  chiefly  in  the  stomach  and  intestines. 
Fulmer’s  method  of  analysis  (A.,  1918,  ii,  240)  was 
employed.  S.  Coffey, 

[Detection  of  chronic  lead  poisoning.]  Timm 
(Deut,  Z.  ges,  geriehtl  Med.,  1928,  11,  185—188; 
Chem,  Zentr.,  1928,  i,  2434).— A  spectrograph ic 
method;  of  examining  the  constituents  of  organs  is 
described.  Lead  is  retained  for  a  long  time  by  the 
living  organism.  A.  A.  Eldridge. 

Determination  of  silver  in  biological  fluids  and 
tissues.  [Disappearance  of  silver  from,  and  re¬ 
appearance  in,  the  blood  of  dogs.]  E.  Sterkin 
(Biochem.  Z.,  1928, 199,  392 — 398). — Organic  matter 
in  the  material  under  investigation  is  destroyed,  any 
chloride  present  being  removed  as  hydrogen  chloride 
by  nascent  hydrogen  generated  from  zinc  and  acid. 
The  silver  is  then  determined  volumetrieally  by 
the  thiocyanate  method.  When  colloidal  silver  is 
administered  intravenously  to  dogs  the  metal  at  once 
disappears  from  the  blood  and  cannot  bo  detected 
by  analysis  except  when  the  dose  is  sufficient  to 
produce  poisoning  or  death.  Silver  is  then  always 
found  in  the  blood.  The  time  at  which  the  symptoms 
of  poisoning  appear  always  coincides  exactly  with 
that  at  which  silver  can  first  be  detected.  In  cases 
where  the  animal,  although  poisoned,  does  not  die, 
the  silver  again  disappears  from  the  blood. 

W.  McCartney, 

Detection  of  uranium  and  localisation  of 
uranium  in  the  animal  organism  after  uranium 
poisoning.  H.  Extel  (Arch.  exp.  Path.  Pharm., 
1928,  135,  183— 193).— The  tissue  is  incinerated  and 
the  residue  m  then  either  treated  with  nitric  acid  and 
the  liquid  evaporated,  or  heated  with  borax  to  800— 
900®.  Both  these  methods  restore  the  fluorescence 
of  the  uranium  present,  which  is  then  observed  in 
ultra-violet  light.  After  fatal  poisoning  with  uranium 
the  metal  is  present  in  the  kidney  cortex  but  not  in  the 
medulla  or  in  any  other  organ,  W.  O.  Kermack. 

Toxicity  of  anaesthetics  containing  bromine  and 
chlorine/  GL  EL  W.  Lucas  (J.  Pharm.  Exp.  Ther., 
1928,  34,  223 — 237 ) , — Experiments  on  rabbits  in¬ 
dicate  that  the  administration  of  anaesthetics  contain¬ 
ing  bromine  is  followed  by  the  presence  of  bromides 
in  the  liver,  and  consequent  damage  to  this  and  other 
tissues.  Experiments  in  vitro  have  shown  that  liver 
pulp  can  decompose  chloroform  and  bromoform  with 
liberation  of  the  corresponding  halogen  ion. 

E.  A.  Lunt, 

Micro-chemical  detection  in  urine  of  some 
derivatives  of  barbituric  acid.  O.  Ehrismann  and 


1400 


BRITISH  CHEMICAL  ABSTRACTS.— A. 


G  Joachimoglu  (Biochcm.  Z.,  1928,  199,  272 — 
215), — The  barbituric  acid  derivative,  extracted  from 
urine  in  the  usual  way,  is  heated  electrically  at  70— 
130°  for  8—20  hrs.  in  a  micro-sublimation  apparatus 
the  temperature  in  which  is  automatically  controlled 
to  within  ±  2*5°.  The  sublimates  are  identified  by 
their  appearances,  which  are  quite  distinct,  hut  the 
pure  substance  is  always  sublimed  at  the  same  time 
and  under  the  same  conditions  in  the  same  apparatus. 
For  “  veronal,”  “  luminal,”  and  "  dial  ”  the  lowest 
amount  detectable  is  0*5  mg.  W.  McCartney. 

Mechanism  of  action  of  hydrocyanic  acid  ; 
functional  significance  of  glutathione.  I.  EE. 
Handoysky  (Arch,  exp.  Path,  Pharm.,  1928,  135, 
143 — 154). — In  the  muscles  of  rabbits  poisoned  by 
hydrocyanic  acid  there  is  observed  an  increase  of  free 
glutathione  and  also  of  lactic  acid.  At  a  later  stage 
the  total  carbohydrate  content  is  increased,  but  is 
finally  deceased,  the  decrease  occurring  in  the  glycogen 
fraction,  whilst  the  lower  carbohydrates  are  increased. 
The  glutathione  content  of  the  livers  of  guinea-pigs 
shows  a  seasonal  variation.  W.  O.  Kermack. 

Action  of  histamine  on  the  cholesterol  content 
of  the  blood  of  normal  and  splenectomised  dogs. 
A.  Tanol  and  S.  Becht  (Bioehem.  Z.f  1928, 200, 190— 
193). — The  cholesterol  content  of  the  blood  of  normal 
dogs  on  injection  of  histamine  at  first  rises  and  then 
falls  to  the  normal  value,  whereas  that  of  splenectom¬ 
ised  dogs  at  first  falls  and  then  rises  to  normal  values. 

P.  W.  Clutterbuck. 

Chloride,  base,  and  nitrogen  content  of  gastric 
juice  after  histamine  stimulation,  W.  S.  Pol- 
land,  A,  M.  Roberts,  and  A.  L.  Bloomfield  (J. 
Clin.  Invest.,  1928,  5,  611 — 637). — The  titratable  acid 
is  increased.  Chemical  Abstracts. 

Effect  of  sympathetic  and  parasympathetic 
poisons  on  the  content  of  creatine  in  muscle,  H. 
Akatsuxa  (J.  Bioehem.  Japan,  1927,  8,  57—77). — 
Formation  of  creatine  is  increased  by  adrenaline  and 
decreased  by  ergo  toxin.  Physostigmine  accelerates 
the  transformation  of  creatine  into  creatinine. 
Curarised  animals  are  not  affected.  In  homoeothermie 
animals  cooling  causes  over-secretion  of  adrenaline 
and  an  increased  creatine  content  of  muscle.  In 
poikilothermic  animals  the  muscle-creatine  content  is 
not  appreciably  influenced.  Chemical  Abstracts, 

Myrtillin,  F.  M.  Allen  (Proc.  Airier.  Physiol. 
Soc,,  Amer.  J,  Physiol.,  1927,  81,  462). — Myrtiilin 
reduces  adrenaline  hyperglycsemia  and  accelerates 
oxygen  consumption  after  carbohydrate  ingestion  in 
normal  and  diabetic  subjects. 

Chemical  Abstracts. 

Blood-sugar  level  in  rdcotine  poisoning.  A.  I. 

Berstein  and  J.  D.  Goldenberg  (Bioehem.  Z,  1928, 
200, 115—125). — -Acute  nicotine  poisoning  with  small, 
medium,  and  large  doses  is  accompanied  by  increase 
of  blood-sugar  occurring  in  15—30  min.  after  injec¬ 
tion  ol  nicotine,  reaching  its  maximum  in  the  first 
hour  and  decreasing  to  normal  again  in  3—3*5  hrs. 
JTo  decrease  of  glycolysis  could  be  detected.  In 
chronic  nicotine  poisoning,  no  permanent  increase 
in  blood-sugar  occurred.  The  increase  is  conditioned 
by  an  accompanying  increased  secretion  of  adrenaline. 

P.  W.  Cluttebbuck. 


Digitalis  uptake  and  digitalis  action  in  warm¬ 
blooded  animals.  I.  Effective  dose  of  various 
digitalis  glncosides  for  the  heart.  PL  Weese 
(Arch.  exp.  Path.  Pharm.,  1928,  135,  228 — 244). — 
The  ratio  of  the  glucoside  taken  up  by  the  heart  to 
that  taken  up  by  the  rest  of  the  body  has  been 
determined  in  the  eases  of  cligitoxin,  strophanthin,  and 
scillaren  (B)  and  it  appears  that  the  heart  takes 
4 — ^9%  of  that  circulating  in  the  blood,  Digitoxin 
and  strophanthin  are  not  destroyed  by  blood,  but 
scillaren  is  hydrolysed  by  the  blood  and  heart.  The 
mammalian  heart  can  accumulate  the  same  amount 
of  glucoside  independent  of  the  concentration  and 
quantity  used.  The  rate  of  action  is  a  simple  linear 
function  of  the  concentration  of  the  glucoside. 

W.  0.  Kermack. 

Intensity  of  the  action  of  quinine  salts  in 
relation  to  their  fluorescence.  E.  Mtlanesi 
(Arch,  Farm,  sperm,,  1928,  46,  29 — -32,  33—43). 
— The  exposure  of  solutions  of  quinine  salts  to 
ultra-violet  rays  has  no  effect  on  the  paralysing 
influence  of  these  solutions  towards  Paramcecium  and 
Vorticella.  That  quinine  hydrogen  sulphate  is  more 
active  in  this  respect  than  the  other  quinine  salts 
tested  may  be  due  to  its  more  marked  fluorescence. 

T.  EL  Pope. 

Cardiovascular  action  of  tropinonesemicarb- 
as  one  and  tropin  one  and  ^-peHetierine  oximes. 
R.  Hazard  and  J.  Levy  (Compt.  rend.,  1928,  187, 
67 6 — 67 8) . — Whilst-  tropinonesemicarbazone  possesses 
an  enhanced  cardiovascular  action  similar  to  that  of 
the  parent  ketone,  the  corresponding  oxime  and 
that  of  ^-pelletierine  are  devoid  of  such  action . 

G.  A.  C,  Gough. 

Action  of  ultra-violet  rays  on  the  migration  of 
pigment  from  the  blood  of  normal  and  splenee- 
toroised  dogs.  €4.  Farkas  and  H.  Tanol  (Bio¬ 
ehem.  Z.,  1928,  200,  1 84 — 1 89) . — Irradiation  inhibits 
excretion  of  pigment  by  normal  animals.  Similar 
inhibition  is  obtained  in  splenectomised  animals. 

P.  W.  Clutterbuck, 

Activator  of  malt  amylase.  S.  Nishimura  (Bio¬ 
ehem.  Z.,  1928,  200,  81 — 89). — The  malt  amylase 
complex  does  not  consist  of  two  enzymes  but  of  one 
enzyme,  amylase,  which  can  attack  starch  slowly,  and 
an  activator  which  accelerates  the  liquefaction  and 
hydrolysis  of  starch.  The  activator  is  inactivated  at 
pR  3-0,  but  regains  its  activity  at  7*4,  and,  whilst  the 
enzyme  is  considerably  injured  at  70°,  the  activator 
is  quite  stable  at  that  temperature. 

P.  W.  Clutterbuck. 

Invertase.  E.  Canals  and  (Mlle.)  P.  Gombert 
(Bull.  Soc,  ehim.,  1928,  [iv],  43,  1137—1144). — In¬ 
vertase,  after  precipitation  with  alcohol,  contains  less 
magnesium  and  exhibits  diminished  activity  in  neutral 
or  acid  solution.  The  activity  is  partly  restored  by 
the  addition  of  magnesium  ions  (as  sulphate).  Di¬ 
alysed  invertase,  almost  entirely  free  from  electro¬ 
positive  magnesium,  contains  non-dialysable  electro¬ 
negative  magnesium*  which  migrates  with  and  carries 
the'  same  kind  of  charge  as  the"  enzyme.  Magnesium 
forms  an  integral  part  of  the  invertase  micelle. 

It.  Brightman. 

Stereochemical  specificity  of  ketone -aldehyde 
mutase.  C.  Neuberg  and  E,  Simon  (Bioehem, 
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1928,  200,  468 — 472) . — Under  the  same  experimental 
conditions  Mucor  javanicus  converts  methylglyoxal 
into  d-laetie  acid,  whilst  M.  stolonifer  yields  didactic 
acid.  P.  W.  Clutterbuck. 

Decomposition  of  p-hydroxybutyric  acid  by 
liver  enzymes.  1,  Preparation  and  properties 
of  the  enzyme.  Detection  of  the  products  of 
decomposition,  II.  Oxidation  intensity  of  the 
system,  J,  Ktjunau  (Biochem.  Z,,  1928,  200,  29— 
60,  61 — 80). — I.  A  method  is  described  for  the  prepar¬ 
ation  of  an  enzyme  solution  free  from  protein  which 
can  oxidise  (3 -hydroxy butyric  acid,  the  action  taking 
place  both  aerobically  and  anaerobically  and  being 
activated  by  methylene -blue  without  deeolorisation 
occurring.  dbp-Hydroxybutyric  acid  is  oxidised  3  to 
4  times  as  quickly  as  the  Z-isomeride.  The  following 
oxidation  products  were  detected  :  aldol,  acetoacetie 
acid,  ay-butylcne  glycol,  acetaldehyde,  succinic, 
fumaric,  and  malic  acids,  and  traces  of  acetic  and 
pyruvic  acids.  The  importance  of  this  work  in 
regard  to  the  possible  conversion  of  fat  into  carbo¬ 
hydrate  is  discussed. 

II.  With  the  help  of  Clark 3 s  indicator  method,  the 
intensity  of  oxidation  at  7  of  the  enzyme  system 
was  determined.  Under  anaerobic  conditions,  the 
reduction-oxidation  potential  is  not  constant,  but 
decreases  in  10 — 15  hrs.  from  rn  23  to  a  constant 
final  value  of  rn  17-6—17*7,  the  time  taken  to  attain 
this  value  being  longer  the  longer  is  the  contact  of  the 
enzyme  extract  with  oxygen  before  the  experiment. 
The  influence  of  aldol  on  the  oxidation  intensity  is 
investigated.  Methylene -blue  is  not  reduced  by 
the  enzyme-hydro xybutyric  acid  system,  since  its 
potential  is  lower  than  that  of  the  enzyme  system, 
but  the  reduction-oxidation  intensity  of  this  dye  is 
responsible  for  an  increase  in  the  oxidation  of  the  acid. 

P.  W.  Clutterbuck. 

Properties  of  emulsin  prepared  twenty -three 
years  ago,  M.  Bridel  and  (Mlle.)  M.  Desmarest 
(Bull.  Soc.  Chim.  bioL,  1928,  10,  1056— 1060).— See 
this  vol.,  1157. 

Enzynoic  proteolysis*  II*  P*  Rona  and  E. 
Mislowitzer  (Biochem.  Z.,  1928,  200,  152—165).— 
During  peptic  digestion  of  caseinogen  the  breakdown 
into  large  fragments  without  increase  of  amino - 
nitrogen  previously  observed  (this  vol.,  923)  during 
the  early  stages  of  tryptic  digestion  does  not  occur. 
More  prolonged  hydrolysis  does  result  in  breakdown, 
but  the  amino-nitrogen  appearing  is  entirely  present 
in  the  non-colloidal  fraction. 

P.  W.  Clutterbuck. 

Specificity  of  animal  proteases*  XIV* 
Structural  requirements  of  the  specific  fission 
of  proteolytic  substrates.  Specificity  of  trypsin, 
trypsin-kinase,  and  intestinal  erepsin.  B. 
Waldschmidt-Leitz,  W.  Klein,  and  A.  Schaefker 
(Ber.s  1928,  61,  [jS],  2092—2096 ;  cf.  this  vol.,  673).— 
Observations  are  recorded  of  the  action  of  trypsin, 
trypsin-kinase,  and  intestinal  erepsin  on  benzoyl- 
glycylglycine,  benzoylalanyldecarboxyleucine,  bromo- 
isohexoyl- diglycine  and  -glycyltyrosine,  chloroacetyl- 
phenylalanine  and  -tyrosine,  carbethoxyglycyltyro- 
sine,  benzoylglycyl tyrosine,  2-naphthalenesulphonyl- 
glycyltyrosine,  -tyrosylglycine,  and  -tyrosine,  phenyl- 


alanylarginine,  and  his  tidy  Igly  cine.  The  previous 
hypothesis  {loc.  cit.)  that  a  certain  electronegative 
character  of  the  substrate  is  necessary  for  its  hydrolysis 
by  trypsin  and  that  a  free  carboxy-group  in  the  former 
is  necessary  for  addition  of  the  enzyme  is  confirmed, 
particularly  by  the  behaviour  of  the  halogenoacyl 
compounds  which  are  not  attacked  by  erepsin.  It  is 
remarkable  that  the  hydrolytic  activity  of  trypsin  is 
greatly  increased  after  activation  of  the  enzyme  by 
enterokinase,  the  effect  depending  probably  on  a 
change  in  the  mechanism  of  the  reaction.  The 
hypothesis  that  dipeptides  occupy  a  peculiar  position 
among  proteolytically  hydrolysable  substrates  and 
that  they  must  be  regarded  as  specific  substrates  of 
erepsin  whatever  is  the  nature  of  the  amino-acids 
from  which  they  are  derived  (loc,  cit.)  cannot  be 
completely  maintained,  since  glutamyltyrosine  and 
phenylalanylarginine  are  appreciably  attacked  by 
pancreatic  trypsin,  H,  Wren. 

Influence  of  bile  acids  on  nuclease  action  in  the 
intestine  and  liver,  T.  Okamura  (J,  Biochem, 
Japan,  1928,  8,  391—396). 

Crystalline  urease.  III*  Variations  in  Jack 
bean  meal,  J.  B.  Sumner  and  R.  G.  Holloway  (J. 
BioL  Chem.,  1928,  79,  489 — 492). — Crystalline  urease 
cannot  be  obtained  by  the  author's  method  (A'., 
1926,  1061,  1176)  unless  the  dilute  acetone  extract  of 
the  Jack  bean  meal  contains  more  than  7  units  of  the 
enzyme  per  c.c. ;  certain  samples  of  meal  have  been 
encountered  from  which  dilute  acetone  and  alcohol 
fail  to  extract  the  enzyme  in  high  concentration,  and 
these  arc  useless  for  the  preparation  of  the  crystalline 
material.  C.  R.  Harington. 

Influence  of  ions  on  action  of  urease.  E.  M. 
Mystkowski  (Acta  BioL  Exp.,  Warsaw,  1928,  2, 
211 — 224). — The  influence  of  a  number  of  sodium 
salts  on  the  action  of  urease  on  urea  was  studied. 
Where  inhibition  takes  place  this  is  proportional  to 
the  concentration  of  salt  added,  and  inversely  pro- 
ortional  to  the  concentration  of  urease  present, 
ertain  salts  which  at  low  concentrations  accelerate 
the  action  of  urease  in  every  case  retard  its  action  at 
higher  concentrations.  In  unbuffered  solutions  the 
influence  of  the  salts  used,  at  molecular  concentrations, 
is  in  the  order  of  intensity  acetate > sulphate > iodide 
>  thiocyanate  >  tartrate >  citrate  >  nitrate  >  chloride, 
whilst  in  buffered  solutions  the  order  is  acetate > 
sulphate>  iodide  >  thiocyanate  >  chloride  >  nitrate  > 
citrate > tartrate.  The  influence  of  fluoride  is  specific, 
the  inhibition  curve  obtained  by  adding  increasing 
concentrations  of  this  salt  being  of  the  adsorption 
type,  pointing  to  the  inactivation  of  urease  by  adsorp¬ 
tion  of  fluoride  on  its  surface.  R.  Truszkowskx 

Action  of  uricase*  Properties  of  uricase. 
S.  J.  Pryzlecki  and  R.  Truszkowskx  (Compt.  rend. 
Soc.  BioL,  1928,  98,  789—790,  790—792;  Chcm. 
Zentr.,  1928,  i,  2725). — It  is  not  possible  partly  to 
deactivate  uricase.  It  is  inactivated  by  mercurous 
chloride,  sodium  fluoride,  and  alcohol. 

Uricase  is  an  oxidising  enzyme,  probably  with  a 
heavy  metal  as  active  agent.  Colloidal  and  active 
substrates  are  differentiated.  Uricase  contains 
sulphur,  nitrogen,  and  traces  of  phosphorus ;  it  has 
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no  reducing  properties.  Solutions  give  faintly  the 
biuret,  Millon,  xanthoproteic,  and  Hopkins  trypto¬ 
phan  reactions.  A.  A.  Eldridge. 

Preparation  of  uricase,  S.  Przylecki  (Compt. 
rend.  Soc.  Biol.,  1928,  98,  787—788 ;  Chem.  Zentr., 
1928,  i,  2725). — Uricase  was  obtained  from  frog's 
tissue,  the  liver  and  kidneys  of  mammals,  and  from 
grain.  The  preparation  from  tissue  by  extraction 
with  glycerol,  chloroform,  and  water,  precipitation 
with  alcohol,  dissolution  of  the  dried  residue  in  sodium 
chloride  solution,  filtration,  and  treatment  with 
acetone,  is  described.  A,  A.  Eldridge. 

Relation  of  co-zymase  to  phosphatase  activity* 
A.  L.  Raymond  (J.  Biol.  Chem.,  1928,  79,  637—648), 
—Removal  of  co-zymase  from  zymin  preparations 
greatly  reduced  the  capacity  of  the  latter  to  hydrolyse 
hexosediphosphate,  and,  to  a  smaller  extent,  its 
capacity  to  hydrolyse  the  hexosero.  on  ©phosphates 
of  Neuberg  (A.,  1918,  i,  423)  and  of  Robison  (A., 
1923,  i,  86),  whilst  addition  of  co-zymase  to  such 
washed  zyfnins  restored  their  phosphatase  activity. 
The  best  preparations  of  co-zymase  were  obtained  by 
extraction  of  fresh  yeast  with  cold  water  and  toluene, 

C.  R.  Habxngton, 

Hexosephosphates  and  alcoholic  fermentation. 
A.  L.  Raymond  and  P.  A.  Levene  (J.  Biol.  Chem,, 
1928,  79,  621 — 635). — The  effect  on  a  series  of  hexose- 
monophosphates  and  on  dihydroxyacetone  monophos¬ 
phate  was  observed  of  a  preparation  of  zymin  showing 
an  induction  period  which  was  completely  abolished 
by  the  presence  of  0  • 005M  -  hexosediph  osphate. 
No  lowering  of  the  induction  time  was  produced  by 
any  synthetic  ester  except  Isevulose-a-ph osphate, 
which,  as  also  the  esters  of  Neuberg  (A.,  1913,  i,  423) 
and  Robison  (A.,  1923,  i,  86),  decreased  the  induction 
period,  but  to  a  much  smaller  extent  than  the  di¬ 
phosphate.  During  the  induction  period  the  rate  of 
hydrolysis  of  the  esters  was  greater  than  the  rate  of 
fermentation  when  sufficient  ester  was  present  to 
abolish  the  induction,  whence  it  is  concluded  that  the 
esters  are  first  hydrolysed  and  the  hexose  is  subse¬ 
quently  fermented ;  the  rates  of  hydrolysis  and 
fermentation  were  considerably  greater  with  the 
natural  than  with  the  synthetic  esters.  Arsenate 
increased  the  rate  of  fermentation  of  the  natural 
esters  but  had  little  effect  on  the  synthetic. 

C,  JR.  Harington. 

Phosphorylation  and  alcoholic  fermentation  of 
sugars,  0.  Neuberg  and  M.  Kqbel  (Annalen,  1928, 
465,  272 — 282). — The  rate  of  evolution  of  carbon 
dioxide  from  sugars  fermented  with  dried  yeast  or 
maceration  juice  in  presence  of  potassium  phosphate 
and  traces  of  magnesium  hexosediphosphate  and  of 
toluene  is  compared  with  that  from  sodium  hexose- 
monophosphate  similarly  treated.  The  curves  for 
dextrose,  Isevulose,  and  sucrose  are  very  similar,  but 
the  induction  period  is  much  longer  with  the  first. 
The  fermentation  of  the  hexosemonophosphate, 
however,  begins  only  slightly  more  rapidly,  and  is 
soon  retarded  in  such  a  way  that  after  a  few  hours  it 
has  proceeded  to  a  much  smaller  extent  than  has  that 
of  the  uncombined  sugars.  These  results  are  obtained 
with  yeasts  and  sugars  of  varying  sources,  and  show 
that  a  hexosemonophosphate  cannot  be,  at  least  in 


its  normal  stable  form,  an  intermediate  compound  in 
the  fermentation  of  sugars  (cf.  Neuberg,  A,,  1920,  i, 
582;  Meyerhof  and  Lohmann,  A,,  1927,  697;  Euler 
and  Myrbaek,  ibid.,  794).  E.  W,  Wignall, 

Mechanism  of  alcoholic  fermentation*,  A. 
Lebedev  (Biochem.  Z.,  1928,  200,  149 — 151). — 
Polemical.  R  W.  Clutterbuok, 

Activator  Z*  IV,  Specific  accelerator  of 
fermentation  by  fresh  yeast.  H.  von  Euler,  E, 
Brunius,  and  S,  Profee  (Z.  physiol.  Chem.,  1928, 
178,  202- — 208) . — Attempts  were  made  to  purify 
££  which  is  contained  in  boiled  yeast  juice.  In 
the  most  successful  method,  precipitation  with 
mercuric  nitrate  gave  a  filtrate  with  eight  times  the 
activity  of  the  original  juice  (comparing  the  dry 
weights).  J.  H.  Birkinshaw. 

Specificity  of  carboxylase*  C.  Neuberg  and  F. 
Weinmann  (Biochem.  Z.,  1928,  200,  473—476).— 
Samples  of  top  and  bottom  yeast  which  were  able  to 
break  down  pyruvic  acid  in  the  normal  way  were 
unable  to  deear boxylate  trlmethylpyruvie  acid. 

P.  W.  Clutterbuck. 

Proteolytic  enzymes  from  bacteria  ;  influence 
of  pa  on  proteolysis.  Moycho  (Compt.  rend.,  1928, 
187,  681 — 683). — Filtrates  of  cultures  of  B.  prodi - 
giosns  and  B.  pyocyaneus  on  peptone  water  are 
adjusted  to  varying  pK  values  and  allowed  to  act  on 
films  of  sterile  gelatin  of  corresponding  pB.  The 
intensity  of  the  proteolytic  activity  is  measured  by 
the  depth  of  the  gelatin  liquefied  in  a  given  time.  The 
maximum  action  takes  place  at  pn  8  in  each  case ;  at 
pn  4  the  former  liquid  has  a  very  slight  action,  whilst 
the  latter  is  inactive.  G.  A.  C.  Gough. 

Decomposition  of  olive  oil  by  micro-organ¬ 
isms  ;  conversion  of  oleic  into  ketostearic  acid* 
G.  Pxgulevsri  and  M.  Chares:  (Biochem,  Z.,  1928, 
200,  201— 210).— A  ketostearic  acid,  m.  p.  79— 80°, 
has  been  isolated.  P,  W.  Clutterbuok. 

Growth  of  Bacterium  vadicicola.  S.  Snieszko 
(Bull.  Acad.  Polonaise,  1928,  B,  55 — 74). — B.  radici- 
cola  from  kidney  bean,  red  clover,  cultivated  pea,  and 
hairy  vetch  does  not  grow  on  a  synthetic  medium 
of  pR  above  7*0  or  below  4*5,  The  hydrogen-ion 
concentration  exerts  considerable  influence  on  the 
morphological  changes  observed  in  B.  radicic-ola . 

B.  A,  Eagles, 

Mechanism  of  cellulose  digestion  in  the  rumin¬ 
ant  organism,  II.  Transformation  of  cellulose 
into  dextrose  by  the  agency  of  cellulose-splitting 
bacteria.  H,  E.  Woodman  and  J,  Stewart  (J,  Agric. 
ScL,  1928,  18,  713 — 723). — A  cellulose-splitting 
organism  showing  optimum  activity  at  65°  was 
isolated  and  is  described.  Little  or  no  dextrose 
appeared  in  the  media  after  the  normal  fermentation 
process  at  65°,  but  if  the  fermentation  was  chocked 
by  the  addition  of  toluene  when  the  organisms  wore 
in  the  most  active  condition,  considerable  amounts 
of  dextrose  accumulated.  It  is  suggested  that  the 
production  of  dextrose  is  the  result  of  enzymic 
activity,  masked  during  normal  fermentation  by  the 
further  utilisation  of  dextrose  by  the  organism  as  fast 
as  it  is  formed.  A,  G.  Pollard. 
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Sulphate  reduction  by  bacteria, 
fermentation  products  as  source  of  energy.  L, 
Rtxbentschik  (Zentr.  Bakt.  Par.,  1928,  II,  73, 
483—496;  Chem.  Zentr.,  1928,  i,  2266).— In  the 
methane  fermentation  of  cellulose  on  OmelianskFs 
medium  a  halophilic  {opt.  5—7%  of  sodium  chloride) 
desulphurising  Microspira  was  found.  Acetic  and 
butyric  acids  arc  sources  of  energy  for  the  organism, 
which  produces  up  to  83  mg,  of  hydrogen  sulphide 
per  litre,  A.  A.  Eldridge, 

Metabolism  and  distribution  of  fermentation- 
sarcina  (S*  ventriculi,  Goodsir,  and  S.  tnnxinuif 
Lindner),  J.  Smt  (Proc.  K.  AkacL  Wetensch, 
Amsterdam,  1928,  31,  421 — 432). — The  limiting  pn 
values  suitable  for  the  cultivation  of  S.  ventriculi  and 

S.  maxima  have  been  determined  (cf.  Ned.  Tijdschr. 
Hyg.,  1927, 1,201;  2,210).  The  values  vary  with  the 
acid.  For  hydrochloric  acid  the  minimum  pn  is 
0*8  for  pure  cultures,  for  nitric  acid  145,  lactic  acid  2*9, 
and  phosphoric  acid  1*45.  On  the  alkaline  side 
the  limit  is  pm  9*8.  S.  maxima  differs  from  S.  ven¬ 
triculi  onlv  in  the  cellulose  reaction  with  iodised 

AS 

zinc  chloride,  which  is  negative  for  the  former  and 
positive  for  the  latter,  and  in  the  products  of  ferment¬ 
ation.  S.  ventriculi  produces,  in  such  substances  as 
egg-white  or  yeast  water,  with  a  little  sugar,  besides 
carbon  dioxide  and  hydrogen,  a  large  quantity  of 
ethyl  alcohol  with  a  smaller  proportion  of  acetic  acid 
and  sometimes  formic  and  lactic  acids.  S.  maxima, 
on  the  other  hand,  gives  no  ethyl  alcohol,  but  con¬ 
siderable  quantities  of  butyric  acid,  more  Lactic  acid, 
and  some  succinic  acid,  besides  similar  quantities  of 
acetic  and  formic  acids.  A  number  of  samples  of 
soil,  sludge,  and  sand  from  different  parts  of  the 
world,  not  necessarily  from  cultivated  regions,  have 
been  found  to  contain  8 .  ventriculi.  It  Is  also  found 
in  the  stomach,  but  not  when  this  is  health v.  It  is 
most  easily  cultivated  from  samples  of  sand.  Ah 
maxima  appears  to  be  found  only  In  clays  in  which 
cereals  are  grown.  The  life-history  and  distribution 
of  the  sarcina  have  been  studied.  M.  S.  Bure. 

Muller's  phenomenon.  Distant  punctate 
haemolysis  of  jhin-oci  agar  by  sta.piiy3ncM>ocL  F.  3L 

Bcbxet  (Austral  X  Exp.  Biol,  1928,  5,  205— 
212).— The  conditions  have  been  investigated  which 
favour  the  appearance  of  Muller’s  phenomenon,  that 
Is,  the  oeeuixence  of  discrete  regions  of  haemolysis 
In  a  human  blood  agar  medium  <m  which  staphylo- 
coccus  is  grown.  Some  constituent  of  blood -serum 
associated  with  the  globulin  is  an  important  factor, 
only  human  erythrocytes  are  effective,  whilst  the 
strain  of  staphylococcus  and  the  type  of  agar  used 
are  also  of  importance.  W,  Cl  Kekmacil 

Chemical  changes  aocompaxiyfng  the  growth 
of  tubercle  bacilli  on  Long's  syntbette  medium. 

T.  B,  Johxsof  and  A.  0-  Eekjfeew  (Amor.  Rev, 
Tuberculosis,  1928,  17,  fifig— 519),— During  grow tib 
the  inorganic  ammonia  content  and  the  p*  of  the 
medium  change,  constant  values  being  attained  when 
growth  ceases.  The  sudden  change  in  p#  at  the  end 
of  4  weeks*  growth  is  accompanied  bv  the  appear¬ 
ance  of  reducing  substances,  possibly  sugars, 

Chemical 


Chemospecific  antigens,  I*  A.  Kloiistook 
and  G.  E.  Sklter  (Z.  Immunitateforseh,,  1928,  55, 
118—141 ;  Chem.  Zentr.,  1928,  i,  2207* . *2208). 

Reactions  of  basic  dyes  with  cyclic  derivatives 
of  an  acid  character*  W.  0.  Holmes  and  11  M 
Hank  (Stain  Tech.,  1928,  3,  122— 130).— The  actual 
staining  agent  in  the  Zielil-Neclnon  technique  is  an 
additive  product  of  the  phenol  and  the  basic  dyo 
employed.  The  following  phenol -dye  earn) ilexes 
were  therefore  studied  :  pljonol-roftiinilino  hydro  - 
ehloride ;  resorcinol-  and  quinol  -fueliHJii  hytJ  in¬ 
ch  I o ri d e ;  reso reinol-,  q uinol-,  j ly rocu ted i o  1  chloro- 
quinol-,  pyrogallol-  and  phloroglticinol -eryBlui- 
violet  hydrochloride ;  p-napjiiliol-eryntai -violet ; 
resorcinol-methylene  "blue  hydrochloride,  Various 
salts  of  dyes  were  prepared:  rosanfline  phenoxide ; 
crystal-violet  picrate  (insoluble  in  water),  hydrogen 
phfchalate,  amaphthob4'Sulphonate,  and  ft-amino-a* 
naphthol-3  ;  6-dhuIphonate ;  methylene-blue  sail 
eylate,  acetykalicytate,  and  calcinate;  tetraethyl 
thionine  aeetylsalicylate ;  azure  X  ocetytaaiicylate. 
Some  of  these  compounds  may  be  useful  m  stains  for 
pathological  organisms.  If,  W,  Dudley. 

Wright's  stain,  as  a  differential  spore  stain. 
L.  0.  Dctton  (Stain  Tech,,  1928,^3,  HU  442).*  A 
method  of  differential  jqx>re~j$lainlng  with  Wright's 
stain  dilated  5  times  In  a  phosphate  buffer  of  $%  7*6  is 
described.  Spores  are  stained  a  deep  blue,  whilst 
the  cytoplasm  of  the  sporangium  is  stained  a  pinkish- 
red.  II.  W.  DcnLLY, 

Mechanism  of  action  of  adrenaline,  I.  8. 
Bdlbaoiem  and  J.  Kkaus  (A  physiol  Chem.,  1928, 
178.  239—249). — Adrenaline  was  found  to  catalyse 
the  oxidation  of  glycine  to  ammonia  and  carbon 
dioxide  by  oxygen  or  air.  From  no  other  amino-acids 
tested,  with  the  possible  exception  of  cystine,  was 
ammonia  evolved  in  the  same  manner.*  The  catalytic 
action  seems  to  be  a  specific  property  of  two  phenolic 
hydroxyl  groups  In  the  -position ,  since  pyn> 

catechol  lias  the  same  action  as  adj'enaJine,  but 
resorcinol,  ephedrine,  and  ephetonine  are  Inactive; 
quinol  3ms  a  slight  catalytic  effect-. 

X  If, 

Isolation  of  secretin  :  chemical  and  physio¬ 
logical  properties.  X  Mxxma^by  (X  Physiol, 
1928*  66,  1—18). — Fresh  jjug*s  duodenal  mucosa  is 
extracted  with  absolute  alcohol.  Alter  removal  of 
the  alcohol  and  fate  and  soaps  the  secretin  is  adsorbed 
from  aqueous  .solution  on  precipitated  bile  adds. 
This  precipitate  is  .dissolved  in  absolute  alcohol 
Secretin  is  precipitated  on  the  addition  of  acetone 
and  is  farther  purified  by  dissolution  in  tw&ier  and 
reprecupitarion  by  dilute  acetic  .acid,.  It  is  n  poly- 
peptide  containing  phosphorus  .and  is  rapidly 
destroyed  by  pepsin  or  teypsln.  R..  A.  Eacxjss> 

Physiological  response  of  rabbits  to  jmsulm. 
ML  SiWtrx  and  K.  R.  BmrHmL\vioK  (X  Riot  Chew 
1.928,  79,  443— 469).— A  greater  dose  of  insulin  is 
necessary  to  produce  .convulsions  in  rabbits  when  it 
is  given  nrteaxenously  than  when  given  subcutaneous! y 
or  mteaperitoneaJly,  although  the  onset  of  convul¬ 
sions  is  more  rapid  in  the  first  case ;  the  difference 
is  ascribed  to  Incireased  mobilisation  of  the  liver- 
glycogen  after  adrriiuistrai  ion  of  ins  m  >r «  venously . 
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The  sensitivity  of  rabbits  towards  insulin  is  increased 
by  previous  treatment  with  adrenaline  and  by 
section  of  the  splanchnic  nerves ,  and  is  diminished  by 
feeding  with  a  diet  rich  in  carbohydrate. 

C.  R.  Habington. 

Hormonal  sterilisation  of  female  animals  with, 
insulin,  E,  Vogt  (Vox  medica,  1928,  7 ,  384—388; 
Chem.  Zentr.,  1928,  i,  2728). — Treatment  of  rabbits 
with  insulin  affects  the  fertility.  Insulin  and  the 
female  sexual  hormone  appear  to  be  closely  related. 

A.  A.  Ethridge, 

Dihydroxy  acetone  and  insulin  hypoglycaemia* 
P.  A.  Levene  and  J.  G.  Blanco  (J.  Biol.  Chem.,  1928, 
79,  657 — 666) . — Unimolecular  dihydro xyacetone  was 
prepared  from  the  commercial  product  oxantin  ” 
by  distillation  under  diminished  pressure ;  the  sub¬ 
stance  could  be  determined  in  blood  by  application 
of  the  method  of  Hagedorn  and  Jensen  (A.,  1923,  ii, 
265,  440)  after  removal  of  dextrose  by  adsorption 
with  yeast.  Dihydroxyacetone  showed  a  reducing 
power  1-6  times  as  great  as  that  of  dextrose.  Injec¬ 
tion  of  dihydroxyacetone  into  animals  suffering 
from  insulin  convulsions  generally  produces  temporary 
recovery;  in  all  cases  of  recovery  there  is  increased 
dextrose,  and  in  most  cases  increased  dihydroxy¬ 
acetone,  in  the  blood.  C.  R.  Harinq-ton. 

Influence  of  insulin  on  the  blood-sugar  of 
animals  after  removal  of  the  kidneys*  EL 
Gnoinski  (Compt.  rend.  Soc.  Biol,  1928,  98,  785— 
786 ;  Chem.  Zentr.,  1928,  i,  2728) . — Nephrectomised 
animals  behave  normally  towards  insulin.  Animals 
ligatured  after  section  of  the  ureter  showed  hyper - 
glycsemia  24  hrs.  after  injection  of  insulin. 

A,  A.  Eldrxdge. 

Influence  of  insulin  on  the  blood-  and  urine- 
phosphoric  acid.  A,  Bolliger  (Z.  ges.  exp,  Med., 
1928,^59,  717—723;  Chem.  Zentr,,  1928,  i,  2419),— 
Insulin  lowers  the  phosphate  value  of  the  blood,  but 
phosphate  changes  in  the  blood  and  urine  are  not 
specific  for  the  hormone,  A.  A.  Eldridge. 

Action  in  vitro  of  insulin  and  of  normal  and 
diabetic  dog's  muscle  on  dextrose.  T.  J,  C. 
Combes  (Compt,  rend.  Soc.  Biol.,  1928,  98,  174— 
175;  Chem.  Zentr.,  1928,  i,  2511). — Normal  dog's 
muscle  diminishes  the  rotation  of  dextrose  solutions ; 
diabetic  muscle  reduces  it  less  or  not  at  all.  The 
rotation  is  diminished  by  addition  of  insulin. 

A.  A.  Eldridge, 

Insulin  does  not  increase  the  fixation  of  Mood- 
sugar  by  lymphocytes.  G.  Fontes  and  L* 
Thivolle  (Compt.  rend,  Soc.  Biol.,  1928,  98,  847— 
849 ;  Chem.  Zentr.,  1928,  i,  2625). 

Effect  of  internal  secretions  and  temperature 
on  the  metabolism  of  amino-acids  and  simple 
sugars  by  animal  cells.  W.  E.  Burge,  A.  M. 
Estes,  G.  C.  Wickwjrb,  and  M.  Williams  (Ptoc. 
Amer,  Physiol.  Soc..  Amer.  J.  Physiol.,  1927,  81, 
468). — Cultures  of  Paramcecium  utilised  (in  diminish¬ 
ing  order)  dextrose,  loevulose,  and  galactose ;  the 
rate  of  utilisation  was  increased  by  insulin  or  pituitrin, 
but  decreased  by  thyroxine.  The  utilisation  of  amino- 
acids  was  slightly  increased  by  adrenaline  or  thyr¬ 
oxine,  but  unaffected  by  insulin  or  pituitrin. 
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Oxidation-promoting  action  of  thyroxine.  K. 
Dresel  (Klin.  Woch.,  1928,  7,  504—505;  Chem. 
Zentr.,  1928,  i,  2184) . — Thyroxine ,  on  subcutaneous 
injection  into  rats,  led  to  increased  hepatic,  and 
particularly  renal,  oxidation.  A.  A.  Eld  ridge. 

Evaluation  of  thyroid  preparations.  J.  R. 
Morch  (Dansk  Tidsskr,  Farm.,  1928,  2,  281 — 307). — 
Determination  of  the  iodine  content  of  thyroid 
preparations  docs  not  afford  a  satisfactory  measure 
of  their  therapeutic  values,  a  biological  method  being 
necessary.  If  white  mice  are  dosed  with  thyroid 
extract  an  increased  production  of  carbon  dioxide 
results,  and  a  method  for  computing  the  values  of  the 
different  preparations  has  been  based  on  this.  The 
mice  must  be  fed  on  a  standard  diet,  and  after  8  days 
have  elapsed  the  normal  amount  of  carbon  dioxide 
produced  by  respiration  during  five  successive  periods 
of  24  hrs.  each  is  determined.  The  subsequent 
increase  in  carbon  dioxide  due  to  the  administration 
of  a  daily  dose  of  thyroid  extract  may  require  3  weeks 
to  reach  a  constant  value,  hence  the  comparison 
must  not  be  made  until  after  the  lapse  of  that  time. 
During  the  whole  of  the  experimental  period  the 
animals  should  be  kept  at  a  temperature  of  23°.  As 
the  weight  of  the  mice  frequently  alters  during  this 
time,  small  doses  of  extract  leading  to  an  increase  in 
weight,  large  doses  to  the  reverse,  it  is  necessary  to 
refer  the  carbon  dioxide  production  to  the  same  unit. 
In  the  former  case  it  has  been  found  that  the  carbon 
dioxide  production  is  proportional  to  the  superficial 
area  of  the  animal  (which  in  the  case  of  mice  can  be 
calculated  from  the  formula  A = 1 1*36  X  weight273)  and 
in  the  latter  ease  to  its  weight.  The  best  results  are 
obtained  when  the  quantity  of  thyroid  extract 
administered  is  sufficient  to  cause  an  increase  in 
carbon  dioxide  production  not  exceeding  35%  ;  it  is 
practicable  to  distinguish  with  certainty  between  the 
effects  of  two  doses  differing  by  33%.  It  is  suggested 
that  the  values  of  thyroid  preparations  should  be 
expressed  in  terms  of  a  unit,  which  is  defined  as  that 
amount  of  a  preparation  which,  when  administered  in 
food  to  white  mice  daily  for  3  weeks,  and  calculated 
per  1000  g.  weight  of  animal,  is  sufficient  to  cause  a 
15%  increase  in  carbon  dioxide  production.  Of  other 
biological  methods,  the  acetonitrile  process  of  Hunt 
and  Seidell  gives  values  proportional  to  the  iodine 
content  of  the  preparations,  and  is  consequently  of 
little  value.  The  axolotl  method  of  Jensen  possibly 
gives  values  proportional  to  the  content  of  therapeu¬ 
tically  active  substances  present,  but  has  not  yet 
been  compared  with  the  above  method. 

H.  F.  Harwood. 

Bio-assay  of  preparations  of  ovarian  follicular 
hormone.  E.  P.  Bugbee  and  A.  E.  Simon  d  (J* 
Amer.  Pharm.  Assoc,,  1928, 17,  962 — 966). 

Preparation  of  female  sexual  hormone  from 
urine,  particularly  in  pregnancy*  B.  Zondek 
(Klin.  Woch.,  1928,  7,  485—486;  Chem.  Zentr., 
1928,  i,  2184), — Urine  is  extracted  with  a  lipin  solvent, 
the  hot  residue  from  the  solvent  is  treated  with 
alkali,  the  aqueous  solution  of  the  residue  is  extracted 
with  ether,  the  ethereal  residue  dissolved  in  hot 
water  or  dilute  acetic  acid,  and  the  solution  containing 
the  hormone  is  filtered.  A.  A.  Eldridge. 
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Female  sexual  hormone,  menof ormone .  IX. 
Action  on  the  mammary  gland,  E.  Laqtjeur,  E. 
Borchardt,  E.  Dingemanse,  and  S.  E.  de  Jongh 
(Dent.  ined.  Woch.,  1928,  54,  485-— 467;  Chem. 
Zcntr.,  1928,  i,  2184).— A  study  of  menof  ormone  as 
the  hormone  of  the  normal  development  of  the 
mammary  gland.  A.  A.  Eldredge. 

Colorimetric  determination  of  vitamin-4.  B. 
von  Etjler  and  I.  von  Euler  (Svensk  Kem. 
Tidskr.,  1928,  40,  242— 244).— Ox  blood-serum  was 
extracted  with  twice  its  volume  of  ether  and  the 
latter  distilled  off,  when  an  orange-yellow  fatty 
residue  was  obtained,  from  which  lipo  chromes 
crystallised;  044  g.  of  the  residue  (from  100  g.  of 
serum)  wras  dissolved  in  2a5  c.c.  of  chloroform,  and 
0*2  c.c.  of  this  solution  was  mixed  with  2  c.c.  of  a 
30%  solution  of  antimony  trichloride  in  chloroform 
and  determined  colorimetrically.  It  gave  7  Lovibond 
units. 

For  carrots,  100  g.  of  the  dried  pulp  were  shaken  for 
3  lira,  with  300  c.c.  of  ether  and  the  latter  was  distilled 
off,  leaving  a  deep  red,  fatty  residue.  On  dissolving 
in  carbon  disulphide  and  precipitating  with  alcohol, 
crystals  of  carotin  were  ..obtained  which  gave  the 
Carr-Price  reaction  with  antimony  trichloride. 

These  experiments  confirm  the  view  that  there  is  a 
connexion  between  the  carotinoid  content  of  food¬ 
stuffs  and  the  presence  of  vitamin- A . 

S.  J.  Gregg. 

Vitamin-41  deficiency  and  calcification  of  the 
renal  epithelium.  E.  C.  van  Leers um;  (J.  Biol. 
Chem.,  1928,  79,  t  461 — 463). — Rats  suffering  from 
deficiency  of  vitamin-A  frequently  show  calcification 
of  the  renal  tubules ;  this  represents  the  origin  of  the 
urinary  calculi  found  in  such  animals  (this  vol.,  832), 

C.  R.  Harington. 

Dietary  sterility  associated  with.  vitaxnin-A, 
deficiency*  B.  Sure  (J.  Agric.  Res,,  1928,  37,  87— 
92). — Rats  fed  on  a  diet  of  skim -milk  powder,  agar- 
agar,  dextrin,  ferric  citrate,  Harris  yeast,  and  ■wheat 
oil  developed  in  the  second  and  third  generations  a 
sterility  characterised  by  the  reabsorption  of  the 
foetus  during  gestation.  It  is  concluded  that  this 
sterility  is  associated  with  vitamin -A  deficiency. 

E.  A,  Lent. 

Biochemical  relationships  of  phenols*  II. 
Effect  of  qrdnol  on  vitamin- A  content  of  stored 
oils,  R.  C.  Huston,  BL  D,  Lightbody,  and  C.  IX 
Balt.,  jun.  (J.  Biol.  Chem.,  1928,  79,  507—518).— 
Small  amounts  of  quinol  when  added  to  butter  and 
cod -liver  oil  act  as  preservatives  of  the  vitamin- A  in 
these  materials.  C.  R.  Harington. 

Vitamin-A  content  of  wheat  oil.  B.  Sure  {J. 
Agric.  Res.,  1928,  37,  93— 99) —A  dose  of  0*05  c.c. 
per  rat  per  day  maintains  good  growth  for  10—16 
weeks.  Vitamin- A  deficiency  is  accompanied  by 
inanition,  E.  A.  Lunt. 

Vitamin- A  and  B  content  of  the  pigeon  pea 
(Cajanus  indicus),  0.  0,  Miller  (J.  Agric.  3cL, 
1928, 18,  569 — 573). — Meal  prepared  from  the  leaves 
of  the  pigeon  pea  proved  a  good  source  of  vitamin-A 
for  rats*  The  vitamin-A  content  of  the  seeds  was 
poor.  Both  leaves  and  seeds  were  valuable  sources 
of  vitamin -R.  A.  G.  Pollard. 


Vitamin  content  of  barley  germ  (malt  dust)* 
A.  Schittenhelm  and  B.  Eisler  (Z.  ges.  exp.  Med., 
1928,  58,  645—661;  Chem.  Zentr.,  1928,  i,  2415). — 
Vitamins- A,  -2J,  »D,  and  -E  were  detected. 

A.  A.  Eldridge. 

Complex  nature  of  vitamin-iB.  I.  Evidence 
for  a  third  factor.  C.  H.  Hunt  (J,  Biol.  Chem., 
1928,  79,  723 — 731). — Vitamins-Bx  and  -jB2  were 
separated  by  treatment  of  a  yeast  autolysate  with 
fuller’s  earth,  'which  adsorbed  the  former;  the  two 
fractions  supplemented  each  other  in  maintaining 
the  growth  of  rats,  but  failed  to  produce  so  good  an 
effect  as  an  equivalent  amount  of  fresh  yeast.  The 
existence  of  a  third  factor,  which  appears  to  be 
contained  in  the  yeast  residue,  is  deduced. 

0.  R.  Harington. 

Antineuritic  and  antipell agric  potency  of  cow's 
milk.  C.  H.  Hunt  and  W.  E.  Krauss  (J.  Biol. 
Chem.,  1928,  79,  733 — 738). — Milk  from  winter-fed 
cows  is  rich  in  vitamin- J32  and  poor  in  vitamin -R1. 

C.  R.  Harington. 

Concentration  of  vitamin-jB.  IV.  Concen¬ 
tration  and  separation  of  the  two  components  of 
vitamin-J?.  P.  A.  Levene  (J.  Biol,  Chem.,  1928,  79, 
465 — 470) . — Treatment  of  yeast  extract  at  3*0 
with  silica  gel  (cf.  A.,  1926,  760,  1279)  causes  pre¬ 
ferential  adsorption  of  vitamin- ;  preliminary 
deaminisation  followed  by  adsorption  results  in  a 
preparation  completely  free  from  vi t auxin -R2. 

C.  R.  Harington. 

Excretion  of  vitamin-B  in  urine*  Sugimoto 
(Imp.  Japanese  Inst.  Nutrition ;  Bull.  Soc,  hyg. 
aliment.,  1927,  15,  481—504,  524— 551)  —The  urine 
of  normal  men  contains  a  substance  which  stimulates 
the  growth  of  yeast,  but  the  presence  of  vitamin -R  is 
doubtful.  Chemical  Abstracts. 

Avitaminosis*  IX.  Influence  of  the  character 
of  the  food  on  the  Mood-sugar  curve  in  experi¬ 
mental  scurvy  and  on  the  sensitivity  of  guinea- 
pigs  to  insulin,  A.  Palladin  and  A.  Utewski 
(Riochem.  Z.#  1928,  199,  377— 386).— The  character¬ 
istic  changes  which  take  place  in  the  sugar  content 
of  the  blood  of  guinea-pigs  are  the  same  when  the 
food  which  the  animals  receive  is  free  from  vitamins- A, 
.R,  and  -C  as  when  it  is  free  from  vitamin-C  only. 
When  the  animals  are  scorbutic  the  reaction  of  the 
food  they  receive  does  not  affect  the  course  of  these 
changes,  but  alkaline  food  causes  the  hyperglycaemia 
to  increase  more  rapidly  than  does  acid  food.  When 
scorbutic  guinea-pigs  are  transferred  from  one 
vitamin-free  diet  to  another  the  change  from  acid  to 
alkaline  food  causes  a  second  short  period  of  hyper¬ 
glycaemia.  Guinea-pigs  which  have  received  alkaline 
food  arc  much  more  sensitive  to  insulin  than  those 
which  have  received  acid  food.  W.  McCartney. 

Properties  of  vitamin  AD.  Saiki  and  Pujtmaei 
(Imp.  Japanese  Inst.  Nutrition;  Bulb  Soc.  hyg. 
aliment.,  1927,  15,  481—504,  524— 551).— Vitamin -D 
is  not  destroyed  by  heating  at  115°  for  1*5  hrs., 
slightly  at  140°  for  1*5  hrs.,  40—50%  destroyed  in 
45  min.  at  150 — 155°,  and  almost  completely  in  1*5 
hrs.  at  165—170°.  It  is  not  destroyed  in  .1  hr.  at 
—60°,  but  largely  destroyed  in  1  hr.  at  100°  in  0*1W- 
acid  or  alkali.  Chemical  Abstracts. 
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Formation  and  destruction  of  vitamin-D 
during  irradiation  of  ergosterol.  D,  van  Stolk, 
E.  Dureuil,  and  Heudebert  (Compt.  rend.,  1928, 
187,  854 — 856). — An  alcoholic  solution  of  pure 
ergosterol  shows  absorption  maxima  at  2932,  2815, 
2700,  and  2600  A.  Irradiation  by  the  light  of  a 
mercury -vapour  lamp  from  which  all  radiations 
shorter  than  2550  A.  have  been  removed  shows  a  very 
slow  formation  of  the  vitamin.  Irradiation  by  the 
total  light  of  a  hydrogen  lamp  in  an  atmosphere  of 
nitrogen  results  in  the  disappearance  of  the  first 
three  bands,  an  increase  in  the  intensity  of  the  fourth, 
the  appearance  of  bands  at  2503  and  2405  A.,  and 
the  formation  of  much  vitamin-D.  It  is  suggested 
that  the  destruction  of  the  vitamin  is  due  to  oxi elation 
and  not  to  deleterious  radiations  (cf.  Morton,  Heilbron, 
and  Kamm,  A,,  1927,  948).  G.  A.  C.  Gough. 

Physical  and  biological  properties  of  irradiated 
sterols.  R.  Fabre  and  H.  Simonnet  (Bull.  Soc. 
Chim.  biol.,  1928,  10,  1100 — 1110}. — Chiefly  a  dis¬ 
cussion  of  work  already  published.  A  0*01  %  alcoholic 
solution  of  ergosterol  after  10 — 30  min.  exposure  to 
the  light  of  a  mercury-vapour  lamp  exhibits  maximum 
absorption  at  2825  and  2725  A.  :  a  pronounced 
general  absorption  is  observed  in  the  shorter  wave¬ 
band.  G.  A.  C.  Gough. 

Fractionation  of  the  antirachitic  vitamin. 
E.  M.  Koch  and  M.  EL  Cahan  (Proe,  Inst.  Med . 
Chicago,  1926,  1 — 4). — Lecithin,  oleic  acid,  stearic 
acid,  and  tyrosine,  when  irradiated  with  ultra-violet 
light,  did  not,  like  cholesterol,  acquire  antirachitic 
properties.  These  properties  were  possessed  to  an 
important  extent  by  a  yellow,  resinous  material 
extracted  from  the  irradiated  cholesterol,  or  from  the 
unsaponifiable  fraction  of  cod -liver  oil,  with  liquid 
ammonia.  Chemical  Abstracts. 

Vitamin  effects  produced  by  steryl  phos¬ 
phates  and  by  sterols  from  erythrocytes.  EL  von 
Euler,  B.  von  Euler,  and  M.  Rydbom  (Biochem. 
Z.,  1928,  199,  27 6 — 293). — Diergostervl  phosphate 
(cf.  Euler  and  Bernton,  A.,  1927,  1066)" irradiated  in 
hydrogen  or  in  air  has  an  antirachitic  power  as  great 
as  that  of  irradiated  ergosterol  and  it  also  promotes 
growth  in  rats  in  doses  of  0*0002  mg.  per  day.  A 
sterol,  or  mixture  of  sterols,  isolated  from  blood- 
corpuscles  and  having  physical  constants  very  close 
to  those  of  cholesterol  also  exhibited  antirachitic 
powrer,  especially  when  irradiated.  Although  this 
material  was  repeatedly  recrystallised,  it  probably 
contained  about  1%  of  ergosterol  or  of  a  sterol  which 
can  be  activated  by  ultra-violet  radiation. 

W.  McCartney. 

BCypervitammosis  by  large  doses  of  vitamin-D. 
H.  Kreitmair  (Miinch.  rued.  Woeh,,  1928,  75,  637— 
639 ;  Ohem,  Zentr.,  1928,  i,  2626). — Hyper vitaminosis, 
caused  by  overdosing  with  vitamin-D,  is  associated 
with  increased  metabolism,  particularly  of  calcium. 

A.  A.  Eldridge, 

Hydrogen-ion  concentration  of  plant-tissues. 
VII.  Buffers  of  sunflower  stem  and  root.  VIII. 
Buffers  of  bean  stem  and  root.  S.  EL  Martin 
(Protoplasma,  1928,  3,  273—281,  282— 301).— VII, 
The  normal  reactions  of  the  sap  of  mature  sunflower 
stems  and  roots  are  buffered  by  a  small  amount  of 


inorganic  phosphate  present  in  solution  in  the .  cell 
sap, 

VIII.  The  sap  exhibited  a  .higher  buffer  capacity 
than  that  due  to  the  inorganic  phosphate ;  the.  buffer 
value  increased  with  titration  to  an  arbitrary  end¬ 
point,  usually  pn  6*8.  The  action  of  oxalates,  malates, 
and  carbon  dioxide  is  considered. 

Chemical  Abstracts. 

Hydrogen-ion  concentration  of  plant-tissues. 
DC.  Improved  technique  for  the  range  indicator 
method,  C.  T.  Ingold  and  J.  Small  (Protoplasma, 
1928,  3,  458—468), — Standard  alcoholic  indicators 
are  diluted  to  an  alcohol  content  not  greater  than  10% 
with  conductivity  wrater ;  aqueous  indicators  are 
preferred,  and  a  minimal  immersion  period  is  em¬ 
ployed.  The  indicators  are  brought  as  near  as 
possible  to  their  neutral  point. 

Chemical  Abstracts. 

Positive,  non-,  and  negative  antagonism  of 
binary  mixtures  of  electrolytes  [in  their  toxic 
action  towards  plants],  L.  Maume  and  J.  Dulac 
(Compt.  rend.,  1928,  187,  668 — 670) . — Binary  mix¬ 
tures  of  electrolytes  containing  a  common  ion  and 
consisting  of  two  salts  in  which  this  ion  is  dissociated 
to  different  degrees  show  an  ionic  concentration  and  a 
toxicity  value  towards  certain  plant  roots  below 
that  indicated  by  the  mixture  law  (calcium  chloride 
and  magnesium  chloride ;  calcium  nitrate  and  sodium 
nitrate).  Mixtures  of  salts  (ammonium,  potassium, 
and  sodium  chlorides)  of  approximately  the  same 
dissociation  constant  follow  the  mixture  law  in  both 
respects,  whilst  salts  containing  no  common  ion 
(potassium  sulphate  and  sodium  chloride)  give 
enhanced  values  owing  to.  the  formation  of  the  several 
types  of  dissociated  and  undissociatcd  molecules. 

G.  A.  C.  Gough. 

Correlation  between  positive  antagonism  and 
absorption  by  plants.  L.  Maume  and  J.  Dulao 
(Compt.  rend.,  1928,  187,  769 — 771 ;  cf.  preceding 
abstract) . — When  wheat  was  grown  in  a  series  of 
solutions  containing  calcium  chloride  and  varying 
amounts  of  a  second  salt  (sodium  chloride,  sodium 
nitrate,  or  potassium  sulphate)  it  was  found  that  the 
second  salt  had  an  inhibitory  effect  on  the  absorption 
of  calcium  by  the  plants  which  increased  with  con¬ 
centration.  R.  K.  Callow. 

Influence  of  the  soil  reaction  on  the  ionisable 
constituents  of  the  tomato  as  determined  by 
electro-dialysis.  E.  S.  Haber  (J.  Agrie.  Res.,  1928, 
37,  101 — 114). — Tomato  plants  have  been  grown  in 
soils  to  which  varying  amounts  of  acid  or  basic  ions 
have  been  added  in  the  form  of  lime  or  hydrochloric 
acid,  and  the  resulting  plants  have  been  analysed 
by  the  method  of  electro -dialysis  to  determine  the 
effect  on  the  ionisable  constituents  in  the  plant  ash. 

E.  A,  Lunt. 

Carbon  dioxide  nutrition  of  the  forest,  II. 
D,  Feher  and  G.  Sommer  {Biochem,  Z.,  1928,  199, 
253 — 271 ;  cf.  A.,  1927,  385). — The  production  of 
carbon  dioxide  by  the  soil  in  woods  directly  affects 
the  amount  of  this  gas  in  the  air  of  the  woods.  This 
production,  in  its  turn,  is  influenced  by  such  factors 
as  the  number  and  activity  of  the  micro-organisms 
in  the  soil,  the  temperature  of  the  soil  and  of  the 
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air,  the  respiration  of  the  trees,  the  atmospheric 
conditions, ;  and  the  physical  and  chemical  condition 
of  the  soil.  The  extent  of  the  influence  of  these  and 
other  factors  has  been  measured. 

W.  McCartney. 

Effect  of  freezing  on  the  respiration  of  the 
apple.  D.  B.  Garrick  (Cornell  Agric.  Exp.  Sta. 
Mem.,  1928,  No*.  110,  1 — 28), — The  speed  of  autolysis 
varied  directly  with  the  degree  of  freezing.  Apples 
(Winesap,  McIntosh,  Baldwin)  when  frozen  for  3  or 
6  hrs.  after  ice  formation  at  —7*5°  to  — 8*5°  showed  an 
increased  respiration  at  0°  of  85%,  the  acceleration 
gradually  declining  after  several  days.  Apples  frozen 
sufficiently  to  kill  80%  of  the  cells  excreted  at  0°  only 
one  third  of  the  normal  amount  of  carbon  dioxide. 
The  invasion  at  20°  of  frozen  apples  by  Pmiicillium 
markedly  increased  the  production  of  carbon  dioxide. 

Chemical  Abstracts. 

Nitrogen  metabolism  of  Pi/rws  malus,  L.  IV. 
Effect  of  sodium  nitrate  applications  on  the 
total  nitrogen  and  its  partition  products  in  the 
leaves*  new  and  one-year  branch  growth.  W. 
Thomas  (Plant  Physiol.,  1927,  2,  245—271).— 
During  the  most  rapid  absorption  of  nitrate  there  is  a 
large  increase  in  total  water-soluble  and  non-protein 
nitrogen,  with  concomitant  increase  in  amino-, 
amide,  basic,  and  residual  nitrogen.  A  larger 
amount  of  nitrogen  is  stored  in  the  autumn,  as 
amide  nitrogen  and  residual  nitrogen  compounds, 
chiefly  in  the  one-year  branch  growth. 

Chemical  Abstracts. 

Nitrogen  and  carbon  nutrition  of  plants. 
Bornemann  (Fortschr.  Landwirts.,  1928,  3,  250 — 
252;  Chem,  Zentr.,  1928,  i,  2415).— It  is  considered 
that  plants  are  unable  to  utilise  urea  directly;  the 
urea  increases  the  activity  of  soil  bacteria  which,  by 
producing  more  carbon  dioxide,  increase  assimilation 
by  the  plant.  A.  A.  Eldridge. 

Sachs"  method  applied  to  the  determination  of 
the  migration  of  [nitrogenous]  substances  [in 
plants].  R.  Combes  .  (Compt,  rend.,  1928,  187, 
666 — 668). — After  avoiding  the  sources  of  error 
already  indicated  by  Brown  and  Escombe  (A.,  1905, 
ii,  849)  and  by  Thoday  (A.,  1913,  i,  1425),  the  method 
of  Sachs  is  still  found  to  yield  untrustworthy  results 
when  applied  to  the  migration  of  nitrogenous 
substances  in  green  and  autumnal  leaves.  The 
source  of  error  is  unknown.  6.  A.  C.  Gough. 

Hole  of  iron  in  the  formation  of  chlorophyll. 
T,  N.  Godnev  (Bull,  poly  tech.  mst.  Ivanovo- 
Vosniesensk,  1927,  No.  10,  87— 92).— In  the  absence 
of  iron,  magnesium  pyrrole -2- carboxy late  is  harmful 
to  chlorotic  leaves  (cf.  Deuber,  Amer.  J.  Bot.,  1926, 
13,  276).  Chemical  Abstracts. 

Potassium  and  sodium  in  sea-weeds.  G, 
Bertrand  and  M.  Rosenblatt  (Bull.  Soe.  cliim., 
1928,  [iv],  43,  1133— 1137).— See  this  vok,  1059. 

F  ormation  of  iodine  in  Laminaria.  P. 
Freundler  (Bull.  Soe.  Chim.  biol.,  1928,  10,  1123— 
1128).— Chiefly  a  reply  to  Dangeard  (this  vol., 
562,  1061);  it  is  denied  that  previous  figures  are 
invalidated  by  errors  arising  from  volatilisation  of 
iodine.  The  volatile  iodine  is  probably  evolved  in 


greatest  amount  in  the  spring,  whilst  in  the  autumn 
the  amount  generated  is  almost  negligible, 

G.  A.  C.  Gough. 

Iodine  content  of  Cape  Cod  cranberries. 
E.  W*  Morse  (J.  Biol.  Chem.,  1928,  79,  409 — 411). — 
Three  samples  of  cranberries  from  the  neighbourhood 
of  Cape  Cod  had  iodine  contents  of  26 — 35  parts  per 
billion.  C.  R.  Harinqton. 

Increase  of  the  iodine  content  of  plants  after 
application  of  iodine.  K.  SohaRrer  and  A. 
Strobed  (Angew.  Bot.,  Z.  Erforsch.  Nutzpflanzen, 
1927,  9,  No.  2,  187—199;  Chem,  Zentr.,  1928,  i, 
2442) .—Application  of  iodine  (0*25 — 2*5  kg.  per 
hectare)  with  sodium  nitrate  to  beet  markedly 
increased  the  iodine  content  of  roots  and  leaves. 
Similar  increase  was  observed  with  lucerne,  clover, 
false-oat-grass,  and  fox-tail,  and  the  straw,  but  not 
seed,  of  barley,  oats,  and  peas.  A.  A.  Eldridge. 

Iodine  as  a  biogenic  element.  XVIII.  Liber¬ 
ation  of  iodine  by  soils.  K.  Scharrer  and  J, 
S ohwaxb old  (Biochem.  Z.,  1928,  200,  258 — 272  ;  cf. 
this  vol.,  787), — Acid,  mineral  soils  do,  but  neutral 
or  alkaline  soils  do  not,  liberate  iodine  from  added 
iodide.  Moorland  soils  do  not  show  iodine  liberation 
because  any  iodine  liberated  becomes  immediately 
combined  with  organic  matter.  Of  mineral  soils 
of  the  same  acidity,  loam  and  clay  soils  show  a  higher 
iodine  liberation  than  sandy  soil.  The  power  to 
liberate  iodine  is  lost  by  drying  at  100°  and  by 
sterilising  for  3  hrs.  at  160s,  but  is  increased  by 
treatment  with  phenol  and  aluminium  chloride 
solutions.  Iodine  liberation  occurs  only  at  a  pB  below 
7  and  is  generally  more  pronounced  the  more  acid 
is  the  soil  and  the  greater  is  the  content  of  colloids 
and  iron  and  manganese  compounds. 

P.  W.  Clutters  uok:. 

Phosphorus  distribution  in  grains*  J,  E. 
Webster  (J.  Agric.  Res.,  1928,  37,  123—125).— 
Analyses  were  made  of  the  phosphorus  distribution 
of  a  number  of  seeds.  There  appears  to  be  no  relation 
between  the  total  phosphorus  content  of  the  seeds 
and  that  of  any  of  the  fractions,  nor  could  any 
comparable  variation  be  detected  among  the  different 
fractions.  E.  A.  Ltjnt. 

Microchemical  detection  and  change  of  the 
organic  phosphorus  in  plants*  G.  Klein  (Planta, 
1926,  2,  497—506). — Mandel  and  Neuberg’s  method 
has  been  adapted  to  micro-chemical  determinations. 
Changes  in  the  form  of  phosphorus  in  seedlings  of 
Phaseolus  multifiorus  and  Zea  mays  were  studied. 

Chemical  Abstracts. 

Variations  of  water  and  dry  matter  in  the 
leaves  of  Pima  and  Acala  cotton,  R.  S.  Hawkins 
(Ariz.  Agric.  Exp.  Sta.  Tech.  Bulb,  1927,  17,  419 — 
444) . — Acala  cotton  leaves  contain  more  water  than 
Pima.  The  amount  of  dry  matter  increased  during 
the  day  more  rapidly  in  the  latter,  but  during  drought 
in  the  former.  ~  Chemical  Abstracts. 

Metabolism  of  conifer  leaves.  J.  Doyle  and  P. 
Clinch  (Proc.  Roy.  Irish  Acad.,  1928,  B,  38,  116 — 
127).— Peroxidase, .  sometimes  accompanied  by  an 
alcohol-soluble  inhibitor,  has  been  identified  as  the 
sole  oxidising  enzyme  in  the  leaves  of  conifers. 
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Experiments  have  failed  to  establish  a  relationship 
between  the  pn  and  the  water-soluble  pentosan 
fraction  of  the  leaves.  E.  A.  Ltot. 

Catalase  content  of  conifer  leaves.  J.  Doyle 
and  P.  Clinch  (Proc.  Roy.  Irish  Acad.,  1928,  B,  38, 
128 — 147). — The  seasonal  variation  in  the  catalase 
content  of  conifer  leaves  is  described  and  appears 
to  be  associated  with  the  corresponding  variation  in 
starch  content.  The  variations  of  the  initial  rate  of 
the  catalase  activity  with  temperature,  enzyme  and 
substrate  concentration  have  also  been  determined. 

E.  A.  Ltot. 

Rice  ;  oxidase.  Higqchi  (Imp.  Japanese  Inst. 
Nutrition ;  Bull.  Soc.  hyg.  aliment.,  1927,  15,  481™— 
504,  524— 551).— The  catalase  was  determined  as 
follows :  100  grains  were  ground  and  suspended  in  water 
(100  e.c.)  and  the  mixture  was  filtered ;  25  c.c.  were 
kept  for  1  hr,  at  25°  after  admixture  with  10  c.c,  of 
neutral  0-05%  hydrogen  peroxide  solution,  and  the 
excess  was  titrated  with  permanganate  after  addition 
of  sulphuric  acid.  The  results  for  catalase  and 
peroxidase  are  parallel  to  those  for  oxidase.  Vari¬ 
ations  with  the  quality  and  origin  of  the  rice  are 
described.  Chemical  Abstracts, 

Composition  of  tobacco  leaves.  ,  I,  811  R N O 'V 
[with  M.  A.  Drboglav  and  L.  S.  Erygin]  (U.S.S.R. 
State  Inst.  Tobacco  Invest.,  1928,  Bull,  46,  1—59),— 
The  variation  in  tobacco  leaves  with  age  has  been 
determined  with  reference  to  the  following ;  dry 
weight,  rate  of  respiration,  total  carbohydrate, 
sucrose,  maltose,  starch,  dextrin,  invertase,  amylase, 
total  nitrogen,  protein,  nicotine,  amide  nitrogen,  and 
hydroxy-acid  contents.  E.  A,  Ltot. 

Enzymes  of  wheat  flour,  N.  Neuenschwander 
(Biochem.  Z.,  1928,  199,  445— 450).— The  flour, 
alone  or  in  the  presence  of  co- zymase,  decolorises 
methylene-blue  very  slowly.  In  the  presence  of 
zymophosphate  there  is  even  a  retardation  of  the 
decolorising  process.  The  enzymic  activity  is 
enormously  increased,  however,  when  an  activator 
(co-zymase)  and  a  hydrogen  donator  (zymophosphate) 
are  present  together  and  decolorisation  proceeds  very 
rapidly.  Dry  flour  when  heated  for  15  min.  at  85° 
does  not  lose  its  enzymic  activity.  The  enzyme 
content  of  extracts  of  flour  so  treated  as  well  as  of 
untreated  flour  is  very  low.  The  greater  the  degree 
of  fineness  of  a  flour  the  greater  is  its  apparent  content 
of  oxidising-reducing  enzymes.  The  content  also 
varies  in  flours  of  the  same  degree  of  fineness  but 
derived  from  different  varieties  of  wheat.  No 
differences  are  observed  in  the  oxygen  consumptions 
of  flours  of  different  degrees  of  fineness.  In  addition, 
the  differences  in  oxygen  consumption  by  flours  from 
different  varieties  of  wheat  do  not  agree  qualitatively 
with  the  differences  in  rate  of  decolorisation  of 
methylene-blue  by  these  varieties. 

W.  McCartney. 

Influence  of  flour  on  the  reaction  of  liquid  in 
which  it  is  soaked,  S.  Koehler  (Bull.  Acad. 
Polonaise,  1927,  B,  951 — -963). — EJour  from  rye, 
wheat,  barley,  and  oats  was  shaken  with  solutions  of 


dilute  hydrochloric  acid  or  sodium  hydroxide  of 
varying  hydrogen-ion  concentration.  At  first  contact 
with  a  slightly  acid  solution  there  is  an  immediate 
increase  in  acidity,  followed  by  a  lessened  acidity  at 
the  end  of  3  hrs.  These  changes  of  acidity  indicate 
the  presence  of  two  types  of  compounds  in  flour  : 
the  more  acid  ones'  act  immediately  on  the  reaction 
of  the  liquid  and  are  readily  soluble,  the  other  type 
of  compound  slowly  decreases  the  acidity  produced 
by  the  first  type  and  is  sparingly  soluble  in  slightly 
acid  solution.  B.  A,  Eagles, 

Colouring  matter  of  cottonseed  hulls,  A.  H. 
Gill  and  H.  W.  Greenup  (Oil  and  Eat  Ind,,  1928,  5, 
288 — -294). — -No  colouring  matter  could  be  isolated 
from  cottonseed  soap  stock  or  foots..  The  hulls 
afforded  no  carotin  or  xanthophyll  and  only  a 
negligible  amount  of  gossypol.  A  resinous  or  pectin¬ 
like  substance,  charring  at  320°,  approximating  to 
C19H3302l,  which  formed  an  additive  compound  with 
copper  nitrate,  was  isolated  from  the  aqueous  extract. 

S.  Coffey.  , 

Gum  arabic.  L.  Amy  (Bull.  Soe.  Chim.  biol,, 
1928,  10,  1079— 1090).— Gum  arabic  contains  a 
water-insoluble  substance  which  remains  as  a  gel 
when  a  solution  in  cold  water  is  filtered,  colloidal 
arabic  acid  (partly  present  as  salts),  and  dialysable 
acids.  The  last  two  constituents  are  separated  by 
dialysis  in  the  middle  chamber  of  a  bath  which  is 
divided  into  three  portions  by  cellophane  sheets  and 
contains  water  in  the  end  chambers.  In  order  to 
avoid  acidification  of  the  arabic  acid,  an  electric 
current  is  passed  through  the  bath  ;  strips  of  copper 
and  platinum  serve  respectively  as  anode  and  cathode. 
By  means  of  electrometric  titration  the  purified, 
non-crystalline,  arabic  acid  is  shown  to  be  a  strong 
monobasic  acid,  mol.  wt,  about  1600.  The  titration 
curve  indicates  that  it  is  probably  homogeneous. 
Heating  at  100°  causes  it  to  develop  reducing  proper¬ 
ties,  which  are  originally  absent,  and  to  be  partly 
transformed  into  an  insoluble  acid.  In  the  anode 
chamber  of  the  bath  a  small  amount  of  a  non-reducing 
acid  is  found,  This  acid,  which  is  unstable  both  to 
anodic  oxidation  and  to  heating  at  100°,  may  be 
obtained  by  the  addition  of  sodium  carbonate  to  the 
anode  liquid.  G.  A.  C.  Gough, 

Coarse  ultra-filters.  H,  Bechhold  and  Iv. 
Silbereisen  (Biochem.  Z.,  1928,  199,  1—7).— An 
improvement  on  a  previous  method  (Bechhold  and 
Gutlolm,  A,,  1924,.  ii,  621)  for  the  production  of 
collodion  ultra-filters  when  wide  pores  are  desired 
consists  in  using  aqueous  acetic  acid  up  to  82% 
concentration  as  coagulant  for  the  collodion-acetic 
acid  solution.  With  increasing  concentration  of 
coagulant  acid  the  size  of  the  pores  increases. 

J.  H.  Btrkinshaw. 

Electro-dialysis  or  electro-osmosis,  G.  Lasch 
and  J.  Reitstotter  (Biochem,  Z.,  1928,  199,  216— 
217). — A  reply  to  Reiner  (this  vol.,  543).  The  full 
advantages  of  electro-dialysis  arc  gained  only  when 
relatively  strong  currents  are  used. 

J.  H.  Biriunsraw. 


